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BCTYII

OcranHiM 4YacoMm BIiAOyJacs TEpeopieHTaIlisl BHUKJIAJAaHHS YKpaiHCHKOI
MOBHM Yy BUIIMX HaBYAJIbHUX 3aKjajax, MPIOPUTETHUM BU3HAYECHO (HOpPMYBaHHS
npodeciiHOr0o MOBJICHHS CTyJeHTiB. HaBuaHHS y KOHTEKCTI mpodeciiinoi
MirOTOBKH Tiependavae: 3aCBOEHHS CTYJCHTAMH 3arajbHOHAYKOBOI Ta (paxoBoi
TEPMIHOJIOTIYHOI JIEKCUKH, (OPMYBaHHS HABUYOK pPOOOTH 3 HAYKOBUMH
TEKCTaMH, HAyKOBOIO JITEpaTypolo, OMaHyBaHHS OQIIHHO-IIJIOBOTO CTHUIIIO,
KOMYHIKaTUBHUX YMIHb 1 HABHUOK.

Hucuumininy  ,,YkpaiHcbka MoBa (3a mpodeciiHuM CHpsMyBaHHSIM)”
BHUBYAIOTh CTYACHTH JPYroro Ta TPEThOIO KYpPCIB YCIX CHEI[ialbHOCTEH.
[Iporpama xypcy ,,Ykpainchka MoBa (3a TpoQeciiHUM CIpSMYBaHHIM)
moOyj0BaHa BIAMOBIIHO 10 MPOQIIIO MiATOTOBKH OaKaIaBpiB.

OcHoBHUMHU (OpMaMHM HABYAJIBHOTO MPOLIECY € MPAKTUYHI 3aHATTS Ta
camocTiiiHa poOoTta. OCKUIbBKM MaTeplaJbHy OCHOBY MOBH CTaHOBUTH
CIIOBHMKOBUN CKJIaJl, JIEKCMKAa, OCHOBHAa yBara B Opraizauii HaBYaJIbHOI'O
IPOLECY 30CEPEKYETHCS HAa PI3HUX BUIAX CIIOBHUKOBOI pOOOTH, III0 MA€ HA METI
30araTUTH  CJIOBHUK  CTY/CHTIB 3araJlbHOHAyKOBOIO 1,  HacaMIepeln,
TEPMIHOJIOTIYHOIO, ()aXOBOIO JIEKCUKOI, HABYUTH IPABUJIBHO BUKOPUCTOBYBATU
il 3a11€5kHO Bl c(hepH i METH CITIJIKYBaHHS.

VYemix 3acBOEHHS KypCcy 3HAYHOIO MIpPOI0 3aJIeKUTh BIJl MPaBHIbHOI
oprasizaiii Ta BUKOPHUCTAHHS CTyJIE€HTaMH HAWOUIbII €(PEKTUBHUX METOMIB 1
dopm camocTiiiHOi pobotH. Crnenugika HAIIONO POCIICBKOMOBHOTO PETiOHY
3YMOBJIIOE OOpaHHSI MepeKiIaay 3 POCIHCBKOI MOBH  YKPaiHCbKOIO OCHOBHUM
BHJIOM CaMOCTIiTHOi poOOTH y BUBYEHHI TEPMIHOJIOTIYHOI JIEKCUKU. BUKOHYIOUN
MEepeKIaan TEKCTIB 3a MPOQECIHHUM CHPSIMYBaHHSAM, CTYJEHTH BUIUCYIOThH 31
CIIOBHUKIB €KOHOMIYHI Ta TEXHIYHI TEPMIHHM, BH3HAYAIOTh iX TMOXOIKCHHS,
3HaueHHs, chepy BxkuBaHHA. OmHak OaraTonpoUIbHICTh MIATOTOBKH (PaxiBIliB
HAIIOTO HABYAJIBHOTO 3aKjJady 1 BIJACYTHICTH IMAIOpaHMX TEKCTIB 3a KOXXHHM
OKpPEMO B3STHM HANpPsIMOM TIJATOTOBKM 3HAYHO YCKJIAJIHIOBAIM OpraHi3aliio
CaMOCTIITHOT pOOOTH CTY/ICHTIB.

3 ypaxyBaHHSM YChOT'O BHIIE3a3HAYCHOTO H IMIATOTOBJICHO IIeH 301pHUK
IUIsL CTYACHTIB O4YHOI (popmMu HaB4yaHHS. BiH MICTUTH YpUBKHM (DaXxOBHUX TEKCTIB
(pOCIMChKOI0 MOBOIO) 3a OCHOBHMMH HampsiMaMH IIJITOTOBKU CIELIATICTIB B
akagemii: ,ExoHoMika 1 mianpueMHUUTBO”, ,MeHemkMmeHT”, ,IHxkeHepHa
MexaHika”, ,,Mertanyprisa”, ,,Enexktpomexanika”, ’3BaptoBanHs’, ,,Komm’toTepHi
Hayku”’, ,,ABTOMaTH3allisl Ta KOMIT IOTEPHO-IHTErpOBaHI TEXHOJOTIi’, CIOBHUK
TEPMIHOJIOT1YHOI JIEKCUKH, OCHOBHY Ta JJOJATKOBY JITEPATYPY.



1 TEKCTHU 3A HAIIPSIMOM HIAI'OTOBKHA
1.1 Hampsim miaroroBku: 0501 — ExoHomika i mianpueMHuTBO

Bapianm 1

a) Ilog oOmuM Ha3BaHHMEM «IIPENNPHUITHE» B XO3AUCTBEHHOW MPAKTUKE
NOAPAa3yMEBACTCS KOMMeEpYECKasi OpraHu3alus, MpPEcleyIomas B KadeCTBE
OCHOBHOM LIEJH JEATEIbHOCTH H3BJIICUCHHE MPUOBUIM HA BJIOKEHHBIA TPYA U
kanutan. Hapsiay ¢ 3TUM B HAy4yHOM JUTEpPAType LIMPOKO HMCIOJIBb3YKOTCS HE
OJIHO, a JBa CXOXHUX TOHATUSA — «Hpeanpuatrue» u «pupma». Oba TepMmuHA
0003HAYalOT OJUH U TOT K€ OOBEKT, B OCHOBHOM THPOMBIILICHHYIO HIIU
TOProByI0 oOpranuzainuio. Tem He MeHee, moa ¢upmoir B Poccum wuame
IOHUMAETCS XO035lCTBEHHAA OpraHu3alus ITPOU3BOICTBEHHOIO U
HEMPOMU3BOACTBEHHOT0 NPO(UIIsA, KaK NPaBWIO, KPyMHas U MHOTONpoQuibHas,
CO MHOTMMHM BXOJSIIMMHU B Hee 000COOJIEHHBIMU NPEANPUATUSIMH, (PUINATAMU,
yupexaeHussMu. OJIHAKO B COOTBETCTBUU C ['pakmanckum kojekcoM PO kaxnas
OpraHu3alysi, NpU3HAHHAS OPUIWYECKUM JIMIOM, IPU PETMCTPALUN I1OTY4YaeT
dbupMeHHOe HaumMeHoBaHue. B Takom ciydae ¢upma — oOuiee MNOHITHE
KOMMepueckoil opranuzauuu. IlpuHsATO cCuuTaTh, 4YTO MpeanpusTHe Oe3
(UpPMEHHOr0 HAaUMEHOBAaHUS HE MOXET MUMETh APYrue IOpUIUYECKUE JHIa B

CBOCH CTPYKTYDE.

0)Takum 00pa3oMm, MNpeaBaPUTEIbLHO MOXHO CKa3aTh, 4YTO CYIIHOCTb
COBPEMEHHOTO MAapKETMHra CBOAUTCS K TakoO NpearnpuHUMATEIbCKON
JESTeIbHOCTH, KOTOpas MpeBpalllaeT HyXAbl U TOTPEOHOCTH MOKyHaTes
(kueHTa) - B 10X0bl ipeanpusatus. Ho 31eck nuMeeTcst ojjHa BakHasi mpoodsema:
MapKeTHUHI OpPHEHTHPYeT Ha LeHy (WM Ha CTOMMOCTh), KOTOpPYIO TOTOB
3alJIaTUTh TOKynaredb. B 3TOM cilydae MMeeM OpHUEHTALMI0 Ha 3arpocChl
KJIMEHTa. OTH 3ampochl CIEAYyeT, OYEBHJHO, HM3ydaTb. OTCrOJa M BO3HHMKAET
OYEHb BaKHasi UJEes O MPOBEACHUM MAPKETUHIOBBIX HCCIEAOBAHMI MOTHUBOB
noBeseHus norpedureneil. Mtak, B OCHOBe MapKETHMHTa JICKUT OYEHb MPOCTas
UCXOJHAs UEes: MPOU3BOAUTH TO, YTO XOUeT (UTO TpedyeT) MOKynareiab U 4YTo, B
o01IeM, CMOXKET YIOBJIETBOPUTH €0 HYXbl, TOTPEOHOCTH U 3alPOCHI, U MO TOU
[IEHEe, KOTOPYIO OH TOTOB MPH 3TOM 3aIUIaTUTh. MAapKETHUHT — YUCTO PHIHOYHOE
nousitue. Ero pyHkuus — pa3BuTue B3auMOJEHUCTBUS MEXIYy MPOU3BOIUTEIEM,
IPOJABIIOM, MOTPEOUTENEM B OMPEIEICHHBIX PHIHOYHBIX YCJIOBHSIX, UMEIOIIEE

CJIBIO ITOJIYUCHHUC HpI/I6BIJ'II/I KaXJbIM U3 €T0 YIYaCTHHUKOB.



Bapianm 2

a) Hepenko OHM MMEIOT CaMOCTOSITENbHBIM YCTaBHBIN KaUTAJl, PACUETHBIN
cueT B OaHKe, MPaBO PaCHOpPsKATbCS BBEPEHHBIM MM HMYIIECTBOM U HECYT
OTBETCTBEHHOCTbH 3a PE3yNbTaThl CBOEH AesTenbHOCTH. Kak mpaBuiio, ¢puianansl,
OpPEICTAaBUTENIbCTBA M OTAEICHUS (UPMBI pa3MEIIAOTCS Ha  Pa3IMYHbIX
OTJAJICHHBIX TeppuTopusix. B HacTosmiee BpeMs Mo Mepe pacumpeHust cepsl
KOMMEPUYECKON  JeATENbHOCTH  (PUPMEHHOE  HAMMEHOBAHHME  IOJYYaroT
pasMyHOro TUIa opraHu3amuud. K HHM  OTHOCATCA HOPOW3BOIACTBEHHBIE
OpraHu3alliM, 3aHATbIE B OCHOBHOM M3IOTOBJICHUEM, CTPOUTEIBCTBOM U
MIOCTAaBKOM MOTPEOUTENSIM TOTOBOM MNPOAYKLMUH, Y3KOCIEUNATU3UPOBAHHEIE,
MHOTONPO(PHIbHbIE, KOMOMHUPOBaHHbIE.

VY3KOoCenMaNIn3uPOBAHHBIMA CUYUTAIOTCS TPEINPUATHS, KOTOPBIE H3T0-
TaBJIMBAIOT  OTPAHUYCHHBIM  ACCOPTUMEHT IMPOAYKIMM MAacCOBOIO  HIIH
KPYITHOCEPUWHOTO IPOU3BOJICTBA, HANPHUMEDP, IO BBITYCKY TKAaHEH, IOIINBY
OECKIbI, IIPOU3BOJCTBY 4YYyI'yHa, CTAJBHOIO IIPOKAaTa, JUThs, ITIOKOBOK IS

MaIIMHOCTPOEHUS, BIPAOOTKE JEKTPOIHEPTUH, IPOU3BOJICTBY 3€pHA, Msca.

0) IIpoOnemMa KOOpAWHAIIMM TIPOU3BOJICTBA MPOAYKIIMU, €€ CcObITa U
noTpeOaeHusT MOXKET ObITh B NPUHIUIE peleHa JAByMs  IyTsIMHU:
OCYUIECTBJICHUEM LEHTPAIBHOIO MJIAHUPOBAHUS WM pa3pelieHUEM CBOOOIHOTO
B3aMMOJICUCTBHSI PKOHOMHUYECKUX CyOBeKTOB. Pa3HooOpasme moTpeOHOCTEel u
KEJIAHUN TOTpeOUTENs, a TAKKE HEYAaBUIMICSA B HAIIEW M APYTrUX CTPAHAX OMNBIT
COLIMAJIMCTUYECKOTO MJIaHUPOBAHUS JJal0OT OCHOBAHUS OLCHUTH UCH0 BCEOOIEro
LEHTPAIM30BAaHHOIO YTpAaBJIEHUsS KaK OecrnepCrneKTUBHYK. B pbIHOYHON 3KO-
HOMHMYECKOM CHCTEME COIVIACOBAHHWE MEXAY CIPOCOM U MPEAJIOKEHUEM
MPOUCXOAUT ACUEHTPATM30BAHO, HA MUKPOYPOBHE, & UMEHHO Ha PbIHKE, UCXOJIS
U3 TOT0, KaKO€ MOJIoKeHNE (GUpMa 3aHsJI1a Ha HEM.

Ha Tak Ha3piBaeMOM pBIHKE MpPOAAaBLA CHPOC MPEBBIIIAET MPEIIOKEHUE,
dopmupyetcs nepuuuT; MOKynaTeln JT0JDKHBI IPUaratb akTUBHbBIE YCHIINS JJIs
TOTO, YTOOBI TPUOOPECTH KETAEMBII TOBAP; MPOU3BOJUTENN 03a00UEHBI TOJIBKO
MOJIyUeHHUEM ChIpbS M TPOU3BOACTBOM TOBApOB, BCA MPOAYKUHUS y HHUX
nokynaercsi 0e3 mpoOneM. Ha pwiHKe Mokymnartensi, HanpOTHB, MNPEIJIOKEHUE

rocCrioaCTBYCT HA CIIPOCOM.



Bapianm 3

a) C ycuiieHHeM KOHKYPEHIIMM MHOI'ME PaHee y3KOCIEeLHATN3HUPOBAHHbBIE
OPEANPUATHS, HKOHOMMYECKH OKpEIHYB, BBIXOASAT 3a paMKU IIpeXHEH
cnequanu3auud. OHU PE3KO PaCHIMPAIOT aCCOPTHUMEHT MPOAYKIMU M YCIYT,
3aXBaThIBAlOT HOBBIE PBIHKM cObITa. YacTo Takue NpeanpusTUs MOJHOCTHIO
TEPSIIOT MPEKHUNU OTpacieBOM NpoduiIb U CTAaHOBATCS MEXKOTPACIECBHIMU —
IUBEpCU(PULIMPOBAHHBIMU  NpeanpusATHsIMH. OJHOBPEMEHHO OHH  MOTYT
3aHUMAThCS, HAIPUMEP, BBITYCKOM pa3JIMYHON IPOMBIIUIEHHON MPOIYyKLIHH,
CTPOUTEIBCTBOM, TPAHCIOPTHBIMM M KOMMEpUYeCKUMMU onepanusmu. [lepenus
KanuTajaa U3 OJHOM OTPACIM B JAPYTHE MPOUCXOIUT IPU 3TOM B paMKax OJHOU
¢upmbl. JluBepcudukanys oOkazanach MarucTpajibHbIM HaIlPABICHUEM IPEJ-
MPUHUMATENBCKON AesTeIbHOCTH KoHIa XX — Havana XXI croneruit. Hexoraa
CHEUMAIN3UPOBAHHBIE NPEANPUATHS B TEUEHHE KOPOTKOIO IIPOMEXKYTKA
BPEMEHU  TpPAaHCPOPMHUPOBAINCH B  HOBYKO  KaTeropuro —  (QUPMBI,
00BEIMHAIOIINE PA3HOPOAHBIE BUJIbI IPEANPUHUMATEIBCKON PONU3BOACTBEHHON
HesATeNbHOCTH. B 3TOM cilyyae TrpynnmupoBKa MPEANPUATANR 1O OTpacisaM

Pa3MBIBACTCA U TCPACT CMBICII — I'PYIIIUPYCTCA TOJIBKO ITPOIYKIHA.

0) B To BpeMs kak Ha pbIHKE MPOJAABIA IPEANPUATHS HE UMEIOT MPOOIEMbI
cObITa, Ha PBIHKE NOKYyMHaTelss OHU JOJDKHBl AaKTHBHO 3a00THTHCSI O CBOMX
KJIMEHTaX M HX JKEJIAHUSIX, TO €CTh MPUMEHATH CIEIUATbHYI0 PHIHOYHYIO
MOJIUTUKY, KOHLIEHTPUPYEMYIO BO BCEM CBOEM MHOroOOpa3uu B MOHSTHE Map-
KeTUHT. PaKTUYECKU COBPEMEHHOE CO/ECpKaHUE MApPKETUHTa (POpPMUpPYETCS TEM
WM WHBIM Pa3BUTHEM PBIHOYHBIX OTHOILIEHWH B CTpaHe UM NPUHSATHEM
ONPENEIICHHBIX KOHLENTYaJIbHBIX IOAXOAOB K MAapKETUHIOBOW JEATEIBLHOCTH.
Hepas3pblBHO ¢ MNOHATHEM CYIIHOCTH MAapKETHHIA CBS3aHO IOHATHE MapKe-
TUHTOBOE MBIIIJIEHUE, KOTOpoe 0a3upyeTcs Ha J0CTAaTOYHO MPOCTHIX MOCTyJIaTax:
(GyHIAaMEHT TPOYHOrO TMOJIOKEHUS KaXAOro NPEANpusiThsS OCHOBAH Ha
NOTPEOHOCTSAX  KJIMEHTa, YTO MOATBEP)KIAETCS M3BECTHBIM  IOCTYJIATOM
mapketuHra: «be3  KiMeHTa  HET  pblHKa, a 0e3  pbhIHKAa  HET
MpeANpPUHUMATENHCTBAY. [leHHOCTh phIHKA BhINIE IIeHHOCTH (upMmbl. [Ipomasen
NOJDKEH HECTH JIOTOJHUTEIBHBIE PAacXolbl Ha PEKIAMHPOBAHHME CBOEH
OPOAYKIMH, CTUMYJIHPOBaHHE €€ CcObITa, OCYILIECTBICHHE TEXHUYECKOTO

oOcCy>KUBaHUS U JIp.



Bapianm 4

a) B TekcTUIBbHOM MPOMBINIEHHOCTH MPAKTHKYETCs KOMOHMHHpPOBAHHUE B
U3TOTOBJICHUU BOJIOKHA U3 CHIPHS, MPSKU — U3 BOJIOKHA, IMOJOTHA — U3 MPSDHKH.
Haunbonee cnoxHoil (opmoii KOMOMHUPOBAHHUS IPOU3BOJCTBA  SIBIISETCA
KOMILJIEKCHOE MCIOJIb30BAHUE CHIPhS JJIi U3TOTOBJICHUS MPOAYKIIMH, Pa3TUYHON
[0 CTPYKTYypE M XMMHUYECKOMY COCTaBy. B 4yaCTHOCTH, MpH BHITUIABKE YyTyHA U3
KEJEe3HOM pyabl B OTXOJbl BMECTE C IMOPOJOM 4YacTo YXOAAT IICHHbIC
KOMITOHEHTBI, COJICpIKAIINe [IBETHBIC U PEAKUE METalIbl. [ uX u3BIeYCHHS U3
[JIAKOB JJOMEHHOM IJIABKU Ha MPEANPUITUSIX YEPHON METaJUTypPTrUuu CTPOSIT LEXU
[BETHOM MeTaurypruud. Kpome TOro, oTxoapl JOMEHHOTO W CTajeUTEHHOTO
OPOM3BOACTBA HAa J3TUX MPEANPHUATHSIX YacTo IepepadaThIBalOTCsS B
CTpOUTENbHBIE MaTepuajbl. TakuM oOpa3oM, Ha OCHOBE OJHOTO W TOTO K€
UCXOJHOIO ChIpbsl Ha MPEANPUATUU MPOU3BOAUTCS MPOIYKIMS, pa3ivyHas Mo
XapaKTepUCTHKaM, HAa3HAYCHHWIO M TEXHOJOTHUU HU3TOTOBJICHHA. | pynmmupoBKa
OpEeIIpUsATUA 10 MOIIHOCTH IPOU3BOJICTBEHHOrO TOTEHLHMana (pa3Mepy
MpEANpUsATUS) Modydnsia Haubosee MUpoKoe pacnpoctpaHeHue. Kak mpasuio,

BCC IIPCAIIPUATHA ACIIATCSA Ha TPHU I'PYIIIIBL: MaJIbIC, CPCAHUC U KPYIITHBIC.

6) B Takoii cuTyanuum QuUpPMbl OPUEHTUPYIOTCS HA YIPaABICHYECKYIO
KOHIICTIIINIO WHTCHCHU(UKAIIMK KOMMEPUYECKHX YCHUJIUH, B COOTBETCTBHUU C KO-
TOPON CUMUTAETCA, YTO TOTpeOUTENM HE OyAyT TMOKymHaTh TOBapbl (UPMBI B
JOCTaTOYHBIX KOJMYECTBAX, €CIM OHA HE MPEANPUMET 3HAYMTEIbHBIX YCUIUN B
chepe cObITa W CTUMYyIUpOBaHUA (BKIOuUas pekigamy). Muorue Gupmbl
HAYMHAIOT OPHCHTHPOBATHCS Ha JAHHYIO KOHIIEMIIMI0, KOTJA WCIBITHIBAIOT
TPYJAHOCTH CO COBITOM, KOT/Ia TOSIBJISIOTCS MPU3HAKK Mepenpou3BojcTBa. Llenb
TaKMX KOMITAHMH — TIpOoJaka TPOW3BEACHHBIX TOBApOB, a HE IMPOU3BOICTBO
MPOJYKIIUK, B KOTOPOM HYKJAeTCsd PbIHOK. Ha cienyromier cragud pa3BUTHS
pPBIHKA BO3HHMKAET CHUTYaIlUs, KOTOPYIO YCIOBHO MOXHO O0O3HAYUTh KaK PBIHOK
MOKyTIaTeNsl: MOKYIaTeIN, UMEIOIIHE OOJIBIIYIO JOJI0 JOXOJ0B B CBOOOJTHOM
pPacCIOpsDKCHUH, OKAa3bIBAIOTCSA TEpe]] OYCHb OOJBIIUM W MHOTOOOpPa3HBIM
ACCOPTUMEHTOM TMpEJIaraéMbIX TOBAPOB, U3 KOTOPHIX OHM MOTYT BBIOHMPATh C
OOJIBITION CTEMEeHbI0 CBOOOABI. AHAJIOTHYHBIC OTHOIICHUS CKJIAIBIBAIOTCS Ha
MHOTOYHUCJICHHBIX MEXKIYHAPOJHBIX PBIHKAX, TJE€, KaK MPaBUJIO, BBICTYIACT

MHOXECTBO CHUIIBHBIX HpOI/ISBOJII/ITGJIeﬁ M3 pa3IMYHbIX CTPaH.



Bapianm 5

a) lLlenTpanu3oBanHass cucrtema ymnpasieHus skoHomukoid CCCP omnu-
pajiach TJIaBHBIM 00pa3oM Ha KpyIHbIE MNPOM3BOACTBEHHBIE OOBEIMHEHUS U
MOOLIpsIa WX pa3BUTHE. B NPOMBINUIEHHOCTH CTpaHbl CpEAHHMI pa3Mep
OPEeIIPUITUNA, pACCUNTAHHBIN 110 YUCITY 3aHATHIX, ObUT B 8—12 pa3 Oonble, yem
B CTpaHax 3amajaa. JTO JUKTOBAJIOCH PSAAOM MPUYMH: 1) M3 €JUHOro LEeHTpa
YIPaBIATh MEHBIIMM YHUCIOM KpPYHHBIX OOBEKTOB Jierye, 4YeM OOJIbLINM
KOJIMYECTBOM MEJKHUX; 2) LEHTpAIM30BaHHAs CUCTEMA YIPaBICHUS SKOHOMUKOU
B 3HAYUTEJILHO MEHBLICH Mepe 3auHTepecoBaHa B Pa3BUTUM MaJOro Ipearpu-
HUMATeNIbCTBA, YeM pbhIHOYHAs. bByayuyn MOHOMOIUCTOM B paMKax BCEro
HapOJHOI0 XO3sICTBa, rOCYJapCTBO MPAKTHUUECKU MOJHOCTHIO 3aCTPAXOBAHO OT
KOHKYPEHIIUM ¥ HETaTUBHBIX MOCJIEICTBUNA MOHOIOJIU3MA CO CTOPOHBI KPYITHBIX
OpeanpusaTuid U 0oO0beOUHEHMi; 3) KpYITHOMacIITaOHOE  MPOU3BOACTBO
(HezaBUCHUMO OT (OpPM COOCTBEHHOCTHM M TOCYAApCTBEHHOTO YCTPOICTBA) B

npuHIune 3ppekTuBHee U CTabUiIbHEEe MEIKOMACIITaOHOTO.

0) I'maBHBIM OTJIMYUTENBHBIM MPU3HAKOM COBPEMEHHOU (pa3bl pa3BUTHS
SKOHOMHUKH MHpa SIBJIAECTCS HAMYue MH(PACUCTEM, CBA3BIBAIOUIMX Bce chepsl
XO35MCTBA B E€IMHYI0 TEXHOJOIMYECKYIO ILIE€Ib, KOTOPYIO HEKOTOPBIE aBTOPBI
MMEHYIOT UH(QpauHAYCTpUEH, BBIACISS psAJ O0COOEHHOCTEH ee (OpMHpPOBAHUA.
Bo-niepBbIX, BO3HMKHOBEHHME HEIMOCPEACTBEHHOW TEXHOJOTMYECKON YBS3KU
MEXIy OTAEIbHBIMU MTPOU3BOACTBAMH, BO-BTOPBIX, BO3POKIEHHE aBTOHOMHOCTH,
«JIeTUMOCTH», TOABMXKHOCTH U THUOKOCTH TPOU3BOJACTBEHHO-XO3HCTBEHHOM
CUCTEMBI, B-TPETBUX, IOBBIIIEHUE POJIM YCIYyTI CEpPBHCA U MOCIENPOIANKHOIO
phIHKa B (PYHKIMOHUPOBAHUHU OTIEIbHBIX CHCTeM. I[lo3TOMy 3akoH pocTta
KOHLIEHTpaluu MPOM3BOJICTBA JEHCTBYET TJIABHBIM O0pa3oM KaK 3aKOH pocTa
UH(ppacUCTEM, UTO HAXOIUT COOTBETCTBYIOLIEE MOATBEPKIACHUE B KOHLEHTPALUU
U JEKOHIEHTpAIMU Ipou3BoacTBa. MiMeHnHo Onaronaps nHdpacrucreMaMm HUCUe3Io
MPENsATCTBUE, pazaensBuiee B TEXHOJIOTHYECKOM OTHOLIEHUH

IPOU3BOJICTBEHHYIO U HEMPOU3BOJICTBEHHYIO CPephl XO35HCTBOBAHHUS.



Bapianum 6

a) [ns W3rotoBieHUs MPOAYKIUU B OONBIIUX OOBEMax MPUMEHSETCS
00Opy/IOBaHUE U TEXHOJIOTHS, 00JaAaroIIye, Kak MpaBuio, 3HAUUTENbHO OoJiee
BBICOKUMH JKOHOMHYECKHMMH M TEXHHYECKHMMHM IIOKa3aTelsiMU, YeM Ui W3-
rOTOBJIEHUs HeOonbliux mnaptuidl. Hampumep, aBTOMaTthyeckas JIMHUSA 1O
M3TOTOBJICHHUIO JBEPHBIX METENb MPUHOCUT HA KPYMHOM MPEANpUsATAn 10Xxoxa 1,2
py6. Ha oxgHO u3aenue, ik 1,8 mMaH. pyO. B rog. CTOMMOCTb JINHUU BMECTE C
J0CTaBKOW M MOHTaxoM — 5,4 muH. py0. CremoBaTenbHO, CPOK OKYIIaeMOCTH
3aTpaT Ha NPUOOpETEeHUE JIUHUU — 3 ToJia, IOCJe Yero JUHUS OyAeT IPUHOCUTD
MPEINPHUITHIO YACTBINA 10X01. [Ipr M3roTOBIEHUN MEHBILIETO KOJTMYECTBA METEIb
Ha MaJIoM Ipeanpuatuu (fomyctum, 10 ThIC. U3neauil B roj]) JUHHUS CTAHOBUTCS
yOBITOUHOW. YKa3aHHAas aBTOMAaTUYECKas JUHHUS HAa MAJOM MPEANpPUATHHU C Tep-
BOTO JHs €€ paboThl OyJEeT MPUHOCUTH YOBITKH. [I0TOMY YTO TOMOIHUTENIbHbIE
pacxo/bl Ha €e aMOPTHU3AIINI0, PEMOHT U OOCITY>)KUBAaHHE COXPAHSIIOTCS B TIOJTHOM
o0bEME OTHOCUTENIBHO OaJaHCOBOM CTOMMOCTH, @ IPOU3BOJCTBEHHbIE
MOIIIHOCTH, O00ECTIeYNBAIONINE HKOHOMHUIO, MPHU ITOM CTAaHYT HCIIOJIBb30BATHCS

Bcero Ha 7%.

0) DOBomonus MOTPeOHOCTEH MOKyHaTeNs CKa3bIBAeTCsl U Ha CTPATErHH
MapkeTuHra. Copoc Ha yCIyrH, a Tak’Ke Ha CUCTEMbI, B COCTaB KOTOPBIX BXOJST
MaTepuaibHble MPEAMETbl U YCIYTHU, MOXET PacTH BHE 3aBHCHUMOCTH OT pOCTa
MPOU3BOJICTBA. IJTO CBSI3aHO C TeM, 4YTO (YHKIUS HCIOJIL30BaHUS ToBapa
MPUHOCUT TTOTPEOUTENIO OOJIBINE YIOBIECTBOPEHUSI, YeM caM (DAKT BIIaJICHUS WM.
OTtcrola ¥ TMOBBIIIEHWE COpOCAa Ha YCIYrM TUNA JU3UHra. B aTtom ciyyae
MaTepHalibHasi MPOAYKITUS BBICTYIAET BCETO JIMIIb KaK HOCUTENb yCIyru. Pe3ko
YCWJIMBAETCS  pOJIb  HEOCA3aEMbIX  aTpuOyTOB, TaKuX, Kak KoMmQopT,
100poXKeNnaTenbHOCTh U BHUMaHue. OpueHTalus Ha MoTpeOuTeNs Mpeanoiaraer
XOpolllee MOHMMAHUE CUCTEMBbI €ro IEHHOCTEH, yMEHHE CO CTOPOHBI Mpel-
MIPUSATHUS PEABOCXUIIATE KeTaTeIbHBIC ISl KIIMeHTa perienus. [ peanuzanuu
ATOM 1eNM MpoAaBel] YCTaHABIMBAET JIMAJOTOBbIE OTHOUIEHUSI CO CBOMMHU
KJIMEHTaMH W CTAHOBUTCS IS HUX KOHCYJbTaHTOM. OpHUEHTaIs Ha 3arpochl
KJIMEHTa O3Ha4yaeT, 4TO PabOTHUKW MPEANPHUITHS, KOHTAKTUPYS C KIUEHTOM,
CBOM 3HAHHS M ONBIT CTAaBAT Ha CIYXOy MOCieIHEMY, YBSA3bIBas OJHOBPEMEHHO

CBOMU JICMCTBUS C peaIn3alel LeJIe CBOETO MPEANPUATHS.
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Bapiaum 7

a) JleneHTpanu30BaHHAsE PBIHOYHAS IKOHOMHMKA HAXOJMTCS MO JaBJie-
HUEM MOHOIIOJIM3MA CO CTOPOHBI KPYIHBIX OOBEIUHEHMH M Kopropainuil. B
60prOe C MOHOMOJIM3MOM TOCYAaPCTBO BBIHYXACHO MOOIIPSATH U MOAIEPKUBATH
MAacCoOBOE€ PAa3BUTHE MaJIOr0 M CPEIHEro NpeanpuHuMarenscTsa. llpum
COJICUCTBUM TOCY/IapCTBa B KayeCTBE IPOTHBOBECA MOHOIIOJIBHOMY JHKTATy
OPEIIPUIATUA-TUTAHTOB HAa pbhIHKaX CcOBITa MOSBISIOTCA ThHICSYM MEJKUX
MIPOU3BOAUTEIIEH, KOTOPBHIE HE MO3BOJIAIOT MOHOIOJIUSIM MTOJTHOCTBIO HaBSI3bIBATh
YCIIOBHSI IIPOU3BOJICTBA U COBITA, a TAKXKE YPOBEHb KaUu€CTBA TOBApPOB U IIEHBI HA
Hux. [IpuMepomM MOXET Cily’)KUTh CUTyaluus Ha nuBHOM pbiHKe CIIIA B KOHLE
XX B., I'/Ie IECTh KPYMHEUIINX TUBOBAPEHHBIX (PUPM J0JIT0€ BPEMsI IOJTHOCTHIO
KOHTPOJIMPOBAJIM MPOU3BOACTBO M peaju3allio NMUBa. B KOHEYHOM cueTre, Kak
OTMEUAJIOCh TOTPEOUTENSIMU, MOHOIOJMS TpHUBEIa K MPOU3BOACTBY IHUBA C
HU3KMMHU BKYCOBBIMH KauecTBamMH. HecMOTpst Ha TO, UTO 1O JAHHBIM CTaTUCTUKU
10711 MENKUX (UpM B OOIIEM MPOU3BOJICTBE MMBAa COCTaBMJIA HEMHOIMM OoJee
1%, nuBOBapeHHBIE TWraHThl CTAJM TMOBBIMIATH KAYECTBO M PACIIUPATH

ACCOPTUMCHT HAIIMTKa I10 BCEH CTpaHcC.

6) HeoOxoaumpIM ycliOBUEM MJii TOTO, YTOOBI OTpacib, MPEANPUATHE
CMOTJIM TIEPEUTH K CTPAaTeTUH OPHUCHTAIlMM Ha 3alpoChl KJIWEHTA, SBJISETCS
BHEJPEHUE CETEBOM CTPYKTYphl M  «CETEBOM KyJbTypb». lIpm sTom
MPEANMOYTEHUE OTMACTCS OpPraHW3allMOHHOMY TIOCTPOCHHIO B BHJIE CETH,
Pa3BUTHIO TOPU3OHTAJIBHBIX CBS3€H, MPUHIMIIAM CaMOOpPraHU3alk, a He
CTPYKTYPHOM KECTKOCTH M IIEHTPAJIM30BAaHHOMY YIIpaBJICHUI0. B «cepBUCHOI
HDKOHOMHUKE BO3HHKJIA HEOOXOAMMOCTh MEPEX0Ja OT «IPOAAKU PEIICHU» K
«TpoJlaXe pe3ylbTaTOB» C TMPEAOCTABICHHEM TIOKYHaTel0 OMpPeaeICHHbIX
rapanTuii. 910 00yCJIOBICHO CICIYIONIUMHU MTPUUYUHAMH: a) POCTOM YSI3BUMOCTHU
IIPOJIaBaeMbIX MaTepUaIbHO-CEPBUCHBIX CHCTEM B CBSI3U C YBEIMYCHHEM HX
CJIO)KHOCTH; 0) CTpemMJIeHHEeM OOIIECTBEHHOCTH 3aCTABUTh MPEINPHUSATHUS ClIETATh
BHYTPCHHHM JICJIOM DKOJOTHYECKHE W3IACPKKH, KOTOPHIC TOPOXKIAIOTCS Kak

CaMUM IIPpOHECCCOM IIPOU3BOACTBA, TaK U MCIIOJIB30BAHUCM MATCPHUAJIbHBIX omnar u

YCIIYT.
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Bapianm 8

a) Emunoro wexmyHapomHoro craHmapra auddepeHIuanum 1pe-
IPUHUMATENBCKUX CTPYKTYp, ACJICHHS MX Ha MaJlble, CPEIHHE U KpPYIHBIE HE
cymectByeT. Kaxkass crpaHa pemiaer 3Ty 3anady mo-cBoemy. Bce 3aBUCHT OT
KOHKPETHOM CUTyalluu Pa3BUTHsI, TUIIA YKOHOMHMKH, €€ OTPACIE€BOU CTPYKTYPHI.
B OCHOBHOM B KauecTBE KpUTEpUsS OTHECEHMS NPEANPHUITHNA K OIJHOU U3
pa3MepHbIX TPYII IPUHUMAETCS YUCIEHHOCTh PAOOTHUKOB ¢ auddepeHnmanueit
[0 OTpacisiM 3KOHOMHUKH. B poccuiickoi mnpaktuke a0 1995 r. B otpacisix
IPOMBIIUICHHOCTH M CTPOUTEIBCTBE K MaJIbIM OTHOCWJIMCH IPEIIPUATHS CO
CPEIHETO/IOBOM YHMCIEHHOCThIO paboTatomux g0 200 dYenoBeK; B Hayke H
HayyHOM oOcmyxkuBanun — 10 100 demoBek; B JIpyruxX OTpacisix
MIPOU3BOACTBEHHON c(depbl (TpaHCIOPT, OBITOBOE OOCIYy>)KHMBAaHUE, CEIBCKOE
XO03sICTBO, 3aroToBKM) — 10 50 4enoBek; B pO3HUYHOW TOProOBJIE U OTPACIAX
HEMPOU3BOACTBEHHON cdeppl — 10 15 yenosek. IIpu 3TOM K cpeaHerogoBoun
YUCJIICHHOCTH pabOTHHUKOB OCHOBHOTI'O nepcoHaja no0aBsIach
CpPEIHECTIHCOYHAsl YHUCJIEHHOCTh pa0OTHHKOB, HE COCTOAIIMX B INTaTe
npeanpudTus (paboTaloluX M0 COBMECTUTENIBCTBY, TPYIOBBIM COTIJIAIICHUSM,

JIOTOBOpaM MoApsiaa).

0) UtoObl HKCIONB30BAaTh MAPKETUHI [Jisi TOBBIILIEHUS 3()PEKTUBHOCTU
IPOU3BOJICTBEHHO-KOMMEPUYECKON paboTHl, HE00X0JUMO OIIEpaTUBHO
OTKJIMKAaTbCI  HAa  W3MEHEHUs  pPbIHOYHOM  KOHBIOHKTYPBI,  CBOOOZHO
MaHEBpUPOBAaTh IPOU3BOAUTEIBHBIMA M HWHBIMU PECypCaMH NPEINPUATHS.
Opgnako Bcero A3TOro HEAOCTaTO4HO. HyXHBI HM3MEHEHUS HE TOJBKO
OpPraHU3alMOHHOTO M TEXHUYECKOTO IUIAHA, HO U IICUXOJIOTMYECKOTO XapakTepa.
PaboTa Ha nmpuHIMIAX MapKeTUHra TpeOyeT MEepecTpPOMKH Crocoda MBIIUICHUS
HE TOJIbKO PYKOBOJUTENEH, HO U PAIOBBIX PAOOTHUKOB, TPYAOBBIX KOJIJIEKTUBOB
B 1enoM. CymHoCTh MapKeTHHra omnpenenserca gpopmyioit: «lIpouzBoguts To,
4TO 0€3yCIOBHO HAaXOIUT COBIT, a HE MbITATbCS HABSI3bIBATh MOKYIATENIO «HE
COIVIACOBAHHYI0» INPEIBAPUTEIIBHO C PBIHKOM MPOAYKIHUIO». (OCHOBHBIE
MPUHLUIIBI MAPKETHUHIA: HALIEICHHOCTh HA JIOCTMKEHUS KOHEYHOI'O MpPaKTHYEC-

KOT'O pe3yJibTaTa MPOU3BOJCTBEHHO-COBITOBOM J1€ITEIbHOCTH.
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Bapianm 9

a) K manbiM nmpeanpusTusiM B IPOMBIIUIEHHOCTH, CTPOMTENILCTBE U Ha
TPAHCIIOPTE CTAJIN OTHOCUTH MPEINPUITHS C YUCIEHHOCThIO pabOTHUKOB A0 100
YEJIOBEK, B CEJIIbCKOM XO03siicTBE — 10 60 4enoBek, B pO3HUYHON TOPIOBIIE U
ObITOBOM 00ciykuBaHuu — 10 30 yenoBek, B Mpouux orpacisix — g0 50
YeNoBeK. JTU M3MEHEHUs, a TakKe MHpOBas MpPaKTHKa TOBOPSAT 00 H3BECTHOMU
YCIIOBHOCTH JEJIECHMsI NPEANpUsATHd 1Mo pasMepy. B fInoHmu npu oTHeceHnn
NpEeNUPUATAA K OJHOM W3 Pa3MEPHBIX TIPYNI IOMUMO OTPaciI€BOM
auddepeHIranny, Kak MpaBUiIO, MCIOJB3YIOTCS JBa IOKa3aTells — pa3Mep
KanuTaja (TOKa3aTelb, aHAJIOTMYHBIA YCTaBHOMY KanuTtainy B Poccum) u
YHUCJIEHHOCTh NEpCcOoHaa. 37ech OOJIbLIEH YacThlO ONEPUPYIOT PACIIUPEHHBIM
ITIOHATHEM — MEJIKHE U CPETHHUE MPEANPUATHS — KaK HEKOW ennHou rpynnoit. K
HUM OTHOCATCS (PUPMBI TPOMBIIIJIEHHOCTH, TPAHCIIOPTA, CTPOUTENBCTBA U CBSI3U
¢ karutaiaom a0 100 MJIH. MeH U YUCIeHHOCThIO padoTatomux 10 300 yenosek. B
oTpacyiix 00padaTbIBalOLIEH MPOMBIIIEHHOCTH MPOU3BOJICTBEHHBIE LIEXH, Kak
MPaBUJIO, PA3MEIIAIOTCS HAa OAHOW IUIOIIA/IKE, TOCKOJIBKY CBSI3aHBbI MEXY COOOM
TEXHOJIOTUYECKUM IIPOLIECCOM, KECTKUMHU TPAaHCHOPTHBIMHU YCTPOMCTBAMM U HE

3aBHCHUMBI OT IPUPOAHO-KIMMATHICCKUX YCHOBHﬁ.

0) OauH U3 KpynHeWmux TeopeTukoB Mapketunra @.Kotriep HazbiBaeT
COBIT JIMIIIb BEPXYIIKONW MapKETUHTOBOTrO aicOepra, OHON U3 MHOTUX (PYHKITUI
MapkeTuHra. «Ecim nedarens pblHKa XOpOIIO mopadoTal HajJ TaKUMH pasjeiiaMu
MapKEeTHHTa, KaK BbISIBJICHUE NOTPEOUTEIbCKUX HYXK[, pa3padboTKa MOIXOISIINX
TOBAPOB M YCTAHOBJIIEHUE MOAXOASIIEN IIEHBI, HAJNAXWBAHUE CHUCTEMBlI MX
pacnpezeneHuss U 3p(EKTUBHOIO CTUMYJIMPOBAHUS, TaKWe TOBaphl HaBEpHSAKa
MOMAYT JerKko», — yTBepxkaaeT ®.Kornep. MapkeTHHIOBBINM MTOAXO B KAYECTBE
BAKHEHUILIEH NPEANOCBUUIKM  YCHEIIHOW  JIESTEIbHOCTH  MPEANPUSITHUS
paccMaTpUBaeT  YJIOBJIETBOPEHHE JEHUCTBUTEIBHBIX WM  MOTEHIMAIbHBIX
notpedHocTeil nokymnarenei. CyTh nepexojia OT «CObITa» K «KMapKETUHTY» BbIpa-
KAETCS B TOM, UYTO (PUPMBI CTPEMSTCS MPOAABaTH HE TO, YTO MPOU3BOAMUTCS, a
MPOU3BOJUTh TAaKU€ TOBAPhl M B TAaKOM KOJHUYECTBE, KOTOPbIE HEOOXOIMMBI

NOTPEOUTENSIM U MOTYT OBITh pE€aTM30BaHbI Ha PhIHKE.
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Bapianm 10

a) CTpykTypa M CleHuaIu3aius CeIbCKOXO3WCTBEHHBIX OpraHu3alfil B
3HAYUTENIbHON Mepe ONpEeAeAoTCs pa3MepaMy MPUHALIEKAIINX TPEITPUITHIO
3eMENbHBIX YTOAUN U MIPUPOAHO-KIUMATHUECKUMHU ycinoBusaMu. HecMoTps Ha To,
YTO OCHOBHYIO MacCy TOBapHOH NMPOAYKLUMU Ha BHYTPEHHHE U MUPOBBIE PBIHKU
MOCTaBIISIIOT KPYMHBIE CEIbCKOXO3SHCTBEHHBIC MPEANPUITHS, HApSAy C HUMHU
MOTYT CBOOOJHO Y)KMBaThCsl Malible, ceMeiHble (pupmbl. Kpynnbie ¢upmbl B
CEJIbCKOM XO3SIICTBE — 3TO, Kak MPaBHJIO, MHOTONPO(UIbHBIE XO341CTBA
3€pHOBOI0, KMBOTHOBOJYECKOIO M IUIOAOOBOILIHOIO HampasiieHus. Yacto oHM
pacrojararoT MOIIHOM TEXHUYECKOH 0a30il ¢ MOJHBIM HAOOPOM HEOOXOIUMBIX
CEJIbCKOXO3SIMCTBEHHBIX M TPAHCHOPTHBIX MAIIMH U MEXaHU3MOB, MAaCTEPCKUMU
0 peMOHTY. MHoOrue u3 HuUX UMEIT (abpUKH U MacTepcKue Mo nepepadoTke
CEJIbCKOXO3SIMCTBEHHON MPOAYKIIMH U IpYTHe MOJACOOHBIE U KYCTapHbIE IPOMBIC-
7B, KOTOpBIE TEXHOJIOTUYECKH M OPraHU3allMOHHO HE3aBUCUMBI U MOTYT
pa3Meniarbcsl Ha OTAEIbHBIX ydacTKax. OTAATEHHOCTh MEXIY CTPYKTYpPHBIMU
MOJIpa3eICHUsIMA U OOJbIIasi MPOTSHKEHHOCTh MPOU3BOJICTBEHHBIX TLIOMIAICH
XapakTepHbl  JJI1  CTPOMTENBHBIX  (UPM, a  TaKKe  OpraHu3alui

JKCIJIC3HOJAOPOKHOI0 1 BOAHOI'O TPAaHCIIOPTA, MOCCCﬁHO'HOPOX(HOFO XO3SHCTBA.

0) MapKkeTUHIOBOW KOHUEMUUU CIEIYEeT MOAYUHHUTH BCIO JIEATEIBbHOCTh
IPOU3BOACTBEHHO-COBITOBOIO KOMILIEKCa MpeAnpusaTus. [Ijist yKperaeHus: CBOMX
KOHKYPEHTHBIX MO3ULIUNA (prpMaM HEOOXOUMO YBSI3bIBATh CTPATETHIO AKTUBHOTO
IPUCTIOCOOJIEHNUS K U3MEHSIOIUMCS TpPeOOBaHUSIM pPBIHKA C OJHOBPEMEHHBIM
LeJICHAIPABJICHHBIM BO3JICUCTBMEM Ha HEro. MapKeTHHI OCHOBBIBA€TCA Ha
OPUHLKIIE THOKOTO pearnpoBaHMs MPOU3BOJICTBA U COBITA HAa CYLIECTBYIOIIMNA U
MOTEHIMANBHBINA CIPOC, TO €CTh MPEANOoJIaracT MOOMIBHOCTD YIIPaBJIEHUS U BO3-
MOKHOCTh OBICTpOM ajanTalMi MPOU3BOACTBEHHO-COBITOBOM U  HAy4yHO-
UCCJIEI0BATENBCKON JIEATENbHOCTH (PUPM K MEHSIOIUMCS TPeOOBAaHUSIM PbIHKA.
B T0 ke camoe BpeMs HEOOXOJUMO BO3AEHCTBOBATH Ha MOTPEOUTENS C LIEIBIO
CO3JJaHUsl Y HEro OJarompusTHOTO OTHOIICHHS K (UpME M €€ MPOIYKLHH, a
Takke, 4ToObl BO3OYAMTH Yy HETO JKeJIaHHe MPUOOpECTH MpesaraeMblil TOBap.
Jlist Bo3neicTBUA Ha MOTpeOUTeNss (GUPMBbI MCIIONB3YIOT pPa3IMYHbIE CPENICTBA,

Tak#e, KaKk peKjama, mepCcoHaIbHbIC MPOIaKU, CTUMYJIMPOBAHUE COBITA U JP.
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Bapiaum 11

a) OOmee wMexmTy HAMH — OTO JHIIb €IWHOE (PUHAHCOBOE,
aMUHUCTPATUBHO-XO3MCTBEHHOE YIPABJICHHE U TEXHUYECKOE OOCITYyKHUBaHUE.
B cTpykTypy npeanpusiTuil keine3HOAOPOKHOTO, aBTOMOOWIILHOTO, BOJHOTO U
TPyOOIPOBOAHOTO TPAHCIOPTA BXOJAT CTAHIUU, MPUYAIIbI, PEMOHTHBIE 0a3bl U
aHTaphl TSI TOABMXKHOTO cocTaBa. OOBEKTHI ITHX OTPACICH, UX JTOPOKHOE XO-
3SICTBO OPraHU3YIOTCS UCKIIOUUTEIBHO MO TEPPUTOPUATLHOMY MPHU3HAKY: IO
OTpe3KaM JIOpOr, BOJHBIX MyTeid. (OCHOBHBIE TPOU3BOACTBEHHBIC IIEXU
(bopMHPYIOTCS B COOTBETCTBHUH C MPOGUIIEM MIPEANPHUATHS, €TO CHeIMaTn3aIueH,
a TaKK€ B 3aBUCMMOCTH OT KOHKPETHBIX BHUJOB NPOJYKIIMH, MaclITabOB u
TE€XHOJIOTUU TTPou3BOJIcTBa. [Ipr 3TOM HEM3MEHHO MEpe]l HUMHU CTaBITCS 3aJa4d
CBOEBPEMEHHOT'O BBINTyCKA TMPOAYKIHMH, CHIKCHUS H3JIEPKEK IMPOU3BOJACTBA,
MOBBIIIEHUSI KA4eCTBA U3J/IEIINI, CBOEBPEMEHHOM NEPECTPONKH MPOU3BOACTBA Ha
BBIMYCK HOBBIX W3JIEIMA B COOTBETCTBUM C OBICTPO HM3MEHSIOMIUMUCS
NOTPEOHOCTSIMU PbIHKA. Y Ka3aHHBIE 33/]a4M PEIIaloTCsl HA OCHOBE palliOHAIBHON

ClICoyaIn3anu U PpasMCIICHUA ICXOB.

0) Chavasia wuAeT TIIATEJIbHBIA AaHAIU3 PBHIHKOB COBITA, 3aTeM
3aKJIaJbIBAIOTCSl OCHOBBI, HAlpUMEp, pa3padaThIBAIOTCS COOTBETCTBYIOLIUE
M3ACNHS, U YXKE IOCJIE 3TOr0, BO3MOXKHO, OHH IPEIACTABIAIOTCSA HA PBIHKE.
Mexy BO3HMKHOBEHHEM HJIEHU HOBOI'O NPOAYKTa M €ro YCIEXOM Ha DPBIHKE
MOTYT NpOUTH roAbl. TakuM oOpa3oM, TUIIMYHOM 3a7a4eil MapKEeTHUHTa SIBJISETCA
CKOpee JUIMTEIbHOE yIEpKMBaHHE PHIHKOB CObITA MPU MOMOIIM MEPONPHUSTUI
CPEAHETO0 W JUIMTEIBHOIO CPOKa JEUCTBHS, YEM KPATKOCPOYHOE ITOBBILIEHUE
0o0opoTa. ['OpH30HTHI MPOTHO3UPOBAHUS B MApKETHUHIE COCTABISIOT 5 JIET MpHU
cpeaHecpoUyHOM IaHupoBanu U 10—I15 ner - npu gonrocpounom. IIpuHuun
OpHMEHTALMU Ha JUINTEIIbHBIA IIEPUOJ BPEMEHU HU B KOEU Mepe HE BCTYNAaeT B
OPOTHUBOPEYHE C MPUHIUIIOM THOKOTO pearupoBaHus Ha U3MEHEHUs TpeOOBaHUM
PBIHKA, a TECHO YBSI3aH C HUM M SBJSIETCSA €r0 JIOTUYECKUM IPOJOKEHUEM M
nonojiHeHueM.  Peanuzanms  npuHOMNA — OpUEHTAlMM  HA  JUIMTENIbHYIO
IIEPCIIEKTUBY B COYETAHUHU C MCIIOJIB30BAHUEM METONOB CTPATETMYECKOTO
MEHEPKMEHTA 00eCrieYBaeT BO3MOKHOCTh Pa3BUTHUSI (UPMBI B YCIOBUSIX POCTa

YPOBHSI HECTAOMIILHOCTH BHEITHEH CPEIIbI.
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Bapianm 12

a) llpeamerHas crneuuManu3anusi 3aKIIOYaeTCs B COCPEIOTOYCHHM B
OTJIENBHBIX 1I€XaX OCHOBHOM YacCTH WJIM BCEro MPOU3BOACTBEHHOIO MpoIlecca Mo
M3TOTOBJICHUIO KOHKPETHBIX BUIOB U pa3MepOB rOTOBOM mpoaykiuu. Hampumep,
Ha KOHAWUTEPCKOW (aOpHuke CyIECTBYIOT OTHEJbHBIE IIEXU IO NPOU3BOJACTBY
KapaMmenu, MeYeHbs W TOPTOB U T. N. OOMmMM AN STUX Pa3IUYHBIX I[EXOB
ABIIIETCS €IUHOE WH)KEHEPHO-TEXHUYECKOE OOCIyKMBaHUE, MaTepUaIbHO-
TEXHHUYECKOe oOecrevyeHne U COBIT MPOMYKIMHU, CKIAJACKHE MOMELIEHHS, YTO
CHIDKAeT MX OO0IIMe IPOU3BOJACTBEHHbIE pacxosl. [loneranpHas cnenuanu3anus
[[EXOB HamboJee pacnpocTpaHeHa B MAlIMHOCTpOeHUH. Ee cyTh cocTouT B TOM,
YTO 3a KAXKIbIM LEXOM 3aKpEeIJISeTCsl HM3rOTOBJIICHWE HE TOJHOCTBIO BCEU
MAIINHbI, a TOJIBKO OTJAEIbHBIX JeTallell Win arperatoB. Hampumep, Ha aBTOMO-
OWJIBHOM 3aBOJI€ B CHEIUAIM3UPOBAHHBIX II€XaX OTAEIbHO H3TOTOBISIOTCS
JBUTATENH, OTAEIBHO — KOPOOKa MepeMeHbl CKOpOCTeH, KabuHa U T. 1. Bee atn
arperatbl nepefaroTcsi B IleX COOpPKH, TJl€ U3 HUX M COOMpaercs TOTOBBIN
aBTOMOOMIIb.  TexHojormueckas  crenuanu3anus  Oasupyercss Ha  IIO-

OIICPAIIMOHHOM Pa3ACIICHUU TPpyAdad MCIKAY LCXAMMH.

0) [IpornBeTanne KOMIIAHUU 3aBUCUT OT MHTEJUIUTEHTHOTO U arpecCUBHOTO
MEHEKMEHTa. PyKOBOIWUTENb JOJHKEH YCTaHABIMBATh TAKHE OTHOILICHHS C
COTPYIHHKAMHU, KOTOpbIE MOTHUBHUPOBAIM Obl mocieaHux Oosiee 3(PPeKTUBHO
BBITIOJTHATH CBOIO paboTy. MeHemxkepsl MOMKHBI YMETh BHJACTh HYXKJIbI
KOMITaHUHU TaK K€ XOPOIIO0, KaK U 3a7a4M OTEJIOB, YMETh IUIAaHUPOBATH OyayIee
pa3BUTHE, OBbITh OTKPBITBIMH JUJII HOBBIX UJEH, COBEPUIEHCTBOBATH CBOIO
KoMMyHuKa0enbHOCTh. JIkoH JI. Pokdemnep omHaxapl ckazal: «YMeHHE
KOHTAaKTHUPOBATh C JIIOABMU MOXHO NPHOOPECTH MOJOOHO TOMY, Kak Mbl
npuoOpeTtaem caxap wind kKode. U s TOTOB TIaTUTH 32 3TO YMEHHE 3HAYUTEIIHHO
JOpOXKe, YeM 3a 4TO-IM0O0 Jpyroe Ha CcBeTe». 3apyOekHble (UPMbI
COTPYJHUYAIOT C MHCTUTYTAMHU IO HW3YyYECHUIO PBIHKOB M KOHCAJITHHTOBBIMHU
OpraHu3alusMu. OTO JellaeTcd MO CIEAYIIUM MOpuduHaM. Bo-nepBbix,
opraHu3anuu, MNpoPECCHOHAIBHO W3YYalolie pPBIHKH, PAacCIojararoT BbICO-

KOKBaJIU(PUITUPOBAHHBIM MIEPCOHATIOM JIJIsI POBEICHUS UCCIICIOBAHUM.
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Bapianm 13

a) OxoHYaTeIbHas OT/EJIKA MOJIOTHA MPOU3BOAUTCA B KPACHUILHOM IIEXE.
Ha psane npennpustuil ¢ 1eNbl0 yIy4llIeHUs KadecTBa OOpaOOTKH, CHUXKEHUS
M3CPKEK TMPOU3BOJACTBA WJIM YJIYUIICHHS CAHUTAPHBIX YCJIOBUU Tpyda 3a
OTIICTFHBIMHM 1I€XaMU W Y4YaCTKaMH 3aKpeIUIseTCsl OJlHa Kakasi-TMO0 TEXHOJIO-
rudyeckas omnepaunusa. Hampumep, okpacka OTIEIbHBIX Y3JI0B U JI€TAJICH, W3
KOTOPBIX KOMILUIEKTYETCS TOTOBasi MPOAYKIUS, a TaKXKe ONepalud TEPMUUYECKON
00paboTKH, CylIKa MaTepHaloB M TMpodee, T. €. OTAENbHAs TEXHOJOTHYecKas
CTaJusl U3TOTOBJICHUS TOTOBBIX M3aenui. CtaauiiHas crenuanu3anus 1eXO0B U
YYaCTKOB IIMPOKO HCIOJB3YETCS] TOUYTH BO BCEX OTPACISAX MPOMBIIIJIEHHOCTH, B
CTPOUTENBCTBE, YACTUYHO B CEIBCKOM XO3SIICTBE.

TepputopuanbHas crenuaIn3alys TPOU3BOJCTBEHHBIX MOIpa3aeICHUIN
HamOoJiee XapakTepHa IS NPEINpPUSATUN TpaHCIOPTa, CEIbCKOTO XO3SICTBA U
cTpouTenbcTBAa. Kaknpli 11eX, y4acTOK TIPpU O3TOM MOXKET BBIIOJHSITH
OJINHAKOBYIO pal0OTy W MPOU3BOJAUTH OJIHY M Ty XK€ NPOAYKIHIO, HO Ha
pa3IMUHbBIX, YJAJIEHHBIX Jpyr oT Jpyra Tepputopusx. CrpoutenbHas
OpraHM3alus HEPEAKO BO3BOAMUT KHUJIbIE JOMa U JPYTHE COOPYKEHHUS CXOTHOTO
WU JaXXe OJMHAKOBOTO THUIA B Pa3HBIX pailoHaX, HAa PAcCTOSHUU B JECATKHU

KHJIOMCTPOB APYT OT Apyra.

06) MWHcTtuTyTaMM M KOHCYJBTAalMOHHBIMU ~ OPraHU3alUsIMH  MOTYT
BBINIOJIHATBCS Takxke (yHIaMEHTalbHbIE MCCIEJOBAaHUS PBIHKA, pPE3yJIbTaThl
KOTOPBIX MOKHO HCIIOJIb30BaTh B KAUE€CTBE MCXOHBIX JTaHHBIX NIPH JAJIbHEUIIEM
WHJUBUyaJIbHOM aHajlu3e, OCyUIeCTBIsieMOM camou (upmoil. B Hacrosiee
BpEMsI HUCCIIEIOBAHUE PBIHKA HA KOMMEPUYECKON OCHOBE IIOMHMO MHCTUTYTOB U
KOHCYJIbTAlIMOHHBIX ~ OPTraHHU3aldid  OCYIIECTBISIOT TaKXe M PEKIAMHbIE
areHTCTBAa, TOPrOBO-IIPOMBILIUICHHBIE aCCOLMALMU, COIO3bI NPEAIPUHUMATENCH,
yueOHbIE 3aBEJICHUS SKOHOMHUYECKOro Mpoduisi — B TEPBYIO ouepedb s
OIICHKM TEKYIIeH KOHBIOHKTYPHI PBIHKA C pPa3pabOTKOW pPEKOMEHAAIN T10
KOOpPJIMHAIIMKA TOBAPHOW MOJUTUKH M MEXKPETHOHAIBHOIO TOBapooOMeHa. [lpu
OPUHATUUA peuieHust o (opMe MPOBEACHUS MApKETHMHIOBBIX HCCIEIOBAHUN —
CaMOCTOSITENIbHOE, TO €CThb COOCTBEHHBIMHU CUJIaMHU OpraHU3allid, WU K€ Mpu
MTOMOIIY YCIYT CHEUUATU3UPOBAHHBIX KOHCYJIbTAlMOHHBIX OpraHU3aluii, — He-

00X0/IUMO YUUTHIBATH P PaKTOPOB.
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Bapiaum 14

a) AHaJOTHYHAas CTPYKTypa MPOU3BOJICTBA U YIPaBICHUsA 00pa3yeTcs U B
JAPYTUX OTPACISAX SKOHOMHKH, B YACTHOCTH Ha TPaHCIOPTE, Ha (UPMax CBSI3H U
PEMOHTHO-BOCCTaHOBHUTENbHOTO Tpoduis. Hanpumep, omHo u To  xe
NpeanpUsITHe TIO0 PEMOHTY OBITOBOM TEXHHKH MOXET HMETh B PAa3IHYHBIX
MyHKTaX MAacTEPCKUE COBEPIICHHO OJWHAKOBOTo mpoduis. Pabouee mecto —
ATO 30HA HAXOXJICHUA PAOOTHHKA U CPEICTB MPHUIOKEHHS €ro Tpyaa, KOTopas
OTIpE/ICTISICTCS. HAa OCHOBE TEXHUYECKUX W JPrOHOMHUECKUX HOPMATHBOB U
OCHAaIIaeTCsI TEXHWYCCKUMHU W MPOYUMHU CPEICTBaMHU, HEOOXOIUMBIMH IS
UCIIOJTHEHUSI PAOOTHUKOM TIOCTABJICHHOM Iepel HUM KOHKPETHOM 3a1add.
PaGouee = mecro —  Kareropuss ~ yHUBEpCalbHAasT U IOBCEMECTHO
pacrpoctpaHeHHas. OHO 3aHUMAaeT 4YacTb MPOU3BOJCTBEHHOM WM CITy:KEOHOM
IUIOIIAJIM, Ha KOTOPOH pa3MELIAlOTCs TaKXKe COOTBETCTBYIOLIUE CpPEACTBA U
npenMeTsl Tpyna. B 3aBucMMOCTH OT OCOOEHHOCTEH MPOM3BOJCTBEHHOTO
Ipolecca U XapakTepa BbINOJIHSIEMON paboThl pabodyee MECTO MOKET OBbITh MPO-
CTBIM, MHOTOCTaHOYHBIM, KOJUICKTUBHBIM, a TAKXKE CTAIlMOHAPHBIM, ITOABUKHBIM

HJIN ITPOCTPAHCTBCHHBIM.

6) OcoOEHHO Ba)XHO YUUTHIBATH MPHU UCIOIB30BAHUU CIOKHBIX METOJIOB
MPOBEJICHUSI JIFOJIEH, UX KOHKPETHOTO OIbITa C MOMOIIBIO TPYIIOBOM IUCKYCCHH,
KOTOPYIO TPOBOAUT BeIylIMi (MoaepaTop) MO 3apaHee MOATOTOBICHHOMY
cueHaputio. B onHol (dokyc-rpynmne y4acTBYIOT IIE€CTh-JACCSATHh 4YEJOBEK,
moJOOpaHHBIX TIO0 3apaHee copMyIUpOBaHHBIM KpuTepusiMm. ['pynmoBas
JUCKYCCHSl OOBIYHO JIJTUTCS TOJITOpa-ABa yaca M 3aluCchIBaeTCs HA MarHUTO(OH
win Buneo. Ha Qokyc-rpynme MokeT NpHCYTCTBOBATh 3aKa3uMK, HAOIO1ast
IUCKYyCCUIO JIMOO Yepe3 OJHOCTOPOHHEE 3epKano, JUOO0 uepe3 MOHUTOD,
MOJKJIIOYCHHBIA K BUJIEOKaMepe. B OCHOBY MeTONMKH (POKYC-TPYIIBI 3aJ05KEH
ncuxoyiorndeckuii A3Pexr, cocToAlmuii B TOM, YTO B XOJA€ JUCKYCCHM APYT C
JIPYTOM M C BEOYIIUM JIIOJU «Pa30TPEBAIOTCS» M COOOMIAIOT MHOTO IICHHOU
uHpopmanmu. OTcTamBass Ty WIA HHYIHO TOYKY 3pEHHUS, OHHU TPUBOIAT
OOBSACHSIONINE apTyMEHThI, KOTOpbIE B XOJIE HMHTEPBBIO HHUKOrAa OBl HE
chopmynupoBaii. BaxxHo Takke U TO, UTO BBICKA3bIBAHMS, aCCOIMAIIMUA OJHOTO

N3 YHACTHHUKOB IMOPOKIAOT aCCOIMUAIINN APYTHUX.
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Bapiaum 15

a) 3a HUM 3aKPEIUISeTCs JIUIIb MOCTOSTHHOE MECTO SIBKH — CTCIHAIBHOE
MOMEIIEHUE WJIM KOHTOpA, TJIe BEAETCS ydeT MPUOBITHUSA U yXoJa pabOTHHKA W
KOHTPOJIMPYETCS €r0  HWCIOJHHUTEIBHOCTh. Pabodee wmecto psga mpo-
W3BOJICTBEHHBIX CIICHIMAIIUCTOB W PYKOBOAUTEICH HE HMMEET YETKOW per-
nameHTanuu. HermocpencTBeHHbIe 00513aHHOCTH OHU BBITIONHSIOT HE TOJBKO CHJIS
3a paboOYMM CTOJIOM, HO M HaxoJsCh Ha TeppuTopuu Gupmbl. B kakoil-to mepe
3TO CBOOOJHOE paboyee MECTO B TOM IIOHMMAaHWHU, YTO JIaHHAs KaTeropus
pPabOTHUKOB MOXKET CBOOOJIHO HCIIOJB30BaTh JIOOYI0 TOYKY TEPPUTOPUH
MPEANPUATHAS JUTSI BBITTOJTHEHHSI BO3JIOKEHHBIX O00s3aHHOCTEH. UHMCICHHOCTh H
npodeCCUOHANIbHBIA COCTAaB IIepCOHaNa PETJIAMEHTUPYIOTCS KOJIHMYECTBOM U
XapaKTepoM pabounMx MeCT Ha TpeanpuaTud. Hammaume pabodnx MeCT CTPOTO
YYUTBIBAETCS M TOCTOSHHO peryiupyercs. X momkHO ObITh HE OOJIbIIe U HE
MEHBIIIE, YeM TOTO TPEOYIOT TEXHOJIOTHS U OpPTaHW3aIMs POU3BOJICTBA, a TAKKE
YCTaHOBJICHHBI 00BEM BBIMMYCKa MPOAYKIIMU. 3aBBIIICHUE YHCIIA PaOOUYUX MECT
BJIEYCT 3a COOOW JIOMOJIHUTEIBHBIE HEPAIMOHAIBHBIE pPAcXOabl Ha UX

00yCTpOICTBO.

6) OngHako, B OTJIMYKE OT ONPOCOB M AHKETUPOBAHUS KOJIMYECTBEHHOTO
WCCIIETOBaHMs, 3TO HHTEPBbIO CBOOOAHOE. OHO COCTOUT HE M3 CITMCKa BOMPOCOB
Y KOHKPETHBIX BApUAHTOB OTBETOB HA HUX, a CKOpee U3 00CykaeHus. IHTepBbIO
3aMUChIBAIOTCS HA MarHUTO(OH U MTOTOM aHAU3UPYIOTCA. X 0coOeHHO XOpoIiio
UCIIOJIb30BaTh, KOT/Ia 3aTPAarvBarOTCS BOIPOCHI, KOTOPHIC IIOJIA CTECHSIIOTCS
obOcyxmarh B rpymme. [1o kadeCTBEHHBIM HCCIEAOBAHUSAM TAaK)KE COCTABIISIFOTCS
OTYETHl C JIOCTATOYHO CJIOKHBIM aHAJIM30M TMOJTYYEHHBIX PE3yJbTaTOB U C
pekoMeHaanuaMu. PeKkoMeH1aluy U BKJIIOYAIOT B ce0sl MPOLIECC MO BHIPAOOTKE
nakeTa JOKYMEHTOB O MOTEHIIHaJIe MPEINPUSTUS, €r0 B3aUMOCBS3b C BHEIIHEH
Cpenol, o XxapakTepe KOHKYPEHIIMH, KOHKYPEHTaX Ha PBIHKE, O XapaKTePUCTHUKAX
WX TIPOM3BOJACTBA, COCTOSHHM MAapKETHHTa, KOMMepuMH U pabore ¢
notpebutensimu.  Kak otmewan mnpodeccop I'.JI. barues, coBpeMeHHOE
MapKETUHTOBOE MCCIICIOBAHUE - ATO MPOIIeCcC Moucka, coopa, 00pabOTKU JaHHBIX
U TOATOTOBKM HMH(OPMAIIUU IJIsi TIPUHATHS OIEPATHUBHBIX W CTPATETHUYCCKHUX
pelIeHrii B CHUCTEME NpeanpuHUMAaTeNnsCcTBa. HOBBIE 3amauu  UCCIEIOBAHUS

KOHKYPEHIIUU TPeOYIOT B 3aBUCUMOCTH OT OOCTOSITENHCTB M HOBBIX METOJIOB.
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Bapianm 16

a) Yuer u HOpMHUpOBaHHE PabOUYMUX MECT BeAeTCsA MO (HaKTUYECKUM 30HAM
oOCITy’KMBaHUSI UCXOJ U3 00bEeMa M TPYNOEMKOCTH BBINOJIHAEMON padOTHI U
CMEHHOCTH  HCIOJNb30BaHHUA  pabounx  MecT. Ywucimo  paboumx  MecT
PYKOBOJMTENEH, CIELHUAIUCTOB U CIIyXalllUX OIpENesieTcss Ha OCHOBAaHUU
YCTAaHOBJICHHOTO ILITAaTHOTO PACIHMCAHMs, a OOCIYyMBAIOIIEro MepcoHana —
UCXO/s U3 HOPM OOCIy)KUBaHUs. [l BBIABICHUS JUIIHUX U MaJI03()PEKTUBHBIX
pabouynx MeCT TEepUOAMYECKH TMPOBOAATCS HMX TMEpeydeT U aTTecTallusl.
CrneuumanucraMu  pa3pabaTbiBAlOTCd  NpOrpaMMbl M OCYLIECTBIISIETCA
MOJIEpHM3AIlMsl W 3aMEHa YCTApeBIIMX paboOYnMX MeCT HOBBIMH, KOTOpPBIC
o0ecneuynBaloT pOCT MPOU3BOJUTEIBHOCTH U YIy4dlIeHHE YCIOBUH Tpyaa,
MOBBIIICHHE KadecTBa padOT. YCIOBHUS, B KOTOPBIX MPOTEKAET TPYAOBOU
IPOLIECC, OKa3bIBAKOT HEMOCPEICTBEHHOE BIMSHNAE HE TOJIBKO HA €r0 pe3yJIbTaThl,
HO H Ha 370poBbe uenoBeka. IloaToMy chnenpaiucraMu U3y4aroTcs
(YyHKIIMOHAJIbHBIE BO3MOXKHOCTH JIIOJEH B ILENAX CO3JaHUS ONTUMAalIbHON
pabouelt cpefpl, T. €. KOTrJa JOCTH)KEHHE BBICOKOW MPOU3BOJIUTEILHOCTH U Kaye-
CTBa TpyJa MpernojaraeT odecredeHue HeoOXOAUMBIX yIO0OCTB U COXpaHEHHE

310pOBbs paOOTHHUKA.

0) IlonoOHast pyHKIMA B CUCTEME IPEANPUHUMATENBCTBA YKE JOCTATOYHO
JABHO M YCIEIIHO MCIIOJIB3YEeTCsl B IMPAKTHKE SMOHCKHX, aMEPUKAHCKUX,
3anaiHO-€BPONEUCKUX U CKaHJIMHABCKUX OM3HECMEHOB U y4eHbIX. OHa M3BECTHA
Cpeou CHeUUAINCTOB KaK OCHUMapKUHI. BeHUMapKkuHr OJIM30K K TOHSTHIO
MapKETHUHIOBOM pPa3BE/IKM, KOTOPOE O3HAYAET MOCTOSHHYIO NEATENbHOCTh IO
cOopy Tekymed uHbopManuu 00 HM3MEHCHHHM BHEIIHEH Cpeibl MapKETHUHTA,
HEOOXOAMMOW Kak JJisi pa3padOTKU, TaKk M [ KOPPEKTUPOBKU ILIAHOB
mapkeTuHra. (OJHaKO MapKETUHIOBas pa3BeIKa HMMeeT Lenblo  cOop
KOH(PUACHIIMATBHON WU MOTYyKOH(UACHIIMATBHON nHOpMauu 00 U3MEHEHUHN
BHEINHEH Cpelbl MapKEeTHHra. BEeHYMapKMHI MOXET pacCMaTpuBaThbCs Kak
npouecc, JEATENbHOCTh IO  JOJTOCPOYHOMY  OOAYMBIBAHUIO  CTpaTeruu
MPEANPUHAMATENBCTBA, OCHOBBIBAACh Ha JYyYLIEM ONBITE NAapTHEPOB U
KOHKYPEHTOB B OTpaclieBOM,  MEXOTpAcjieBOM,  HallMOHAJBHOM U

MCKHAITMOHAJIbLHOM YPOBHIX.
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Bapiaum 17

a) IlpuumHbl mnpekpameHus  JEATENbHOCTH WM KapAUHAIbHOU
NepecTpOMKH paboThl NPENNpUSATHS MOTYT ObITh pasznuuHbl. Cpenu HUX:
OTCYTCTBHE WJIH pPE3KO€ IMaJIEHHE CIpOca Ha BBIMYCKAEMYIO MPOAYKIUIO
(ycmyru); yOBITOUHOCTH IPOM3BOJCTBA; OSKOJOTMYECKas OMACHOCTb  JJIf
OKpYXalollled Ccpefbl M HACEJIICHHs; BO3MOXHOCTb HMCIOJIb30BaHUS 3/IaHUM,
COOpPYKEHMI, 000pYOBaHUS U JAPYTUX CPEACTB MPEANIPUATHS IJIsl OPraHU3alUN
BBIITYCKa 3KOHOMHMYECKH BBITOJHOM WM 0O0jiee HEOOXOAUMOHN MOTpeOUTENsIM
IPOAYKLMH; 0ObEIUHEHNE C APYTUM WM HOBBIM IpeanpustueM. B psaae ciyuyaen
Ha NPEANPUATAN OCYLIECTBISETCS KOHBEPCUS MTPOU3BOICTBA — €ro NEepeBOJ Ha
BBIIYCK MNPOAYKLIMU MNPUHLIHAINHKAIBHO HOBOIO XapakTepa W Ha3HAYCHUS.
[IpumepoM MmIHUPOKOMACIITAOHOH KOHBEPCHM MOKET CIYKUTh MAacCOBBIU
nepexo]| MpeaAnpusTHii 000poHHON npombliieHHocTH Poccun B 1990-¢ roas! Ha
BBIITYCK MPOJIYKIUH IPAKIAHCKOTO HA3HAYCHMUS.

[IpexpanieHue OeATEIbHOCTH NPEANPUATUS KaK FOPUIUYECKOrO JIMIA
CUMTAETCS] 3aKOHHBIM IIOCJI€ BHECEHUS 00 3TOM 3alKMCH B EAUHBIA TOCY-

JAPCTBEHHBIN PEECTp IOPUTUUECKUX JIUII.

6) DTOoMy crocoOCTByeT OEHUMAPKUHT, KOTOPbIA Ha OCHOBE CpPaBHEHUS U
aHaJIM3a MpoIriecca ASATSIBHOCTH HANpaBjcH Ha MOHUMAaHUE MPUYUH Pa3IIdIHM,
VIS TOTO 4YTOOBI OTH OTIWYHS TPEOoN0JieTh. Mcmonp3oBaHue OCHUMApKUHTA
MHOroHanpasieHHo. OH HameNn IMUPOKOE pPACHPOCTPAHCHUE B JIOTHUCTHKE,
MapKETHHTE, YIPaBICHUH TEPCOHAIOM, (UHAHCOBOM MEHEKMEHTE, TO €CTh
NPUMECHHUTEIBHO K MPEANPUATHIO OCHUMAPKUHI OXBAThIBACT BCE CQEpbl H
HaNpaBJICHUS €ro JCATeIbHOCTH. Tak, OCHUMApKUHT B JIOTHUCTUKE ITO3BOJISICT
OBICTPO M C MaJbIMH 3aTpaTaMH BBISBUTH MNPOOJCMHBIC CHUTyalldd B
JIOTUCTHUYECKHUX CUCTeMaX, B cepax, OJIM3KUX K TOKYIATEINI0, 110 BHITIOTHCHHIO
3aKa30B ¥ TPAHCHOPTHPOBKE. BeHUMapKUHT MOKa3bIBACT MapKCTHHI-IUPEKTOPY,
rJie Ha ero (pUpMe WJIM Ha PHIHKE BO3HUKIIN MTPOOJIEMEBI C 3aTpaTaMH B Ka4eCTBOM,
HE TUICTETCS JIM OHAa B XBOCTE€ y KOHKYPEHTOB. OH BCKpBIBacT IMPOOJIEMBI B
pabote, KOHKpeTusupyeT wux. B xopmopammn «Kcepoke» yOeKIeHBI, dYTO
OCHUMAPKHUHT JOJDKEH OBITh MOCTOSHHBIM ITPOIIECCOM, HAICICHHBIM HE TOJIBKO

Ha COOTBETCTBUE KOHKYPEHIINH, HO U Ha OOy HaJl HEl.
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Bapiaum 18

a) OCHOBHbIC HAMPABICHUSI U TEHJICHIIMM KOHLEHTPALMU MPOU3BOJCTBA U
kanuTana. HempepblBHO MEHSIOMIAACS CUTYyallUsl HA TOBAPHBIX PHIHKAX W KOHKY-
PEHITUS 3aCTaBISIOT TOBAPOMPOU3BOAUTENCH O0BEAMHATECA. B 3aBUCUMOCTH OT
pa3MepoB KamuTajaa, BUAA MPOAYKIMH, TEXHOJOTHH NPOU3BOJACTBA U JAPYIHX
(GaKkTOpPOB CO3MAIOTCSA PA3TMYHOTO THUITA XO3SMCTBEHHBIE 00BeaUHEHUSA. B Tom
gucie  (GOpPMHUPYIOTCS  XO3SHUCTBEHHbIE  TOPU3OHTANIbHBIE  OOBEIMHEHMS,
CO3/1aBa€MbI€ Ha YCIIOBUAX IMAPTHEPCTBA, KOTJa Uil Pa3BUTHS MPOU3BOJICTBA U
YACPKAHUS  PBIHKOB  TOBAapONPOU3BOJUTENM HE HMEIOT JI0CTaTOYHOTO
COOCTBEHHOTO KamWTajlla M HWITYyT MapTHEPOB, COBMECTHO C KOTOPBIMH MOKHO
COXpPaHUTh PBIHKM U  TOBBICUTH KOHKYPEHTOCHOCOOHOCTh. I[lomoOHbIe
0oObEeIMHEHUSI, KaK TMPaBUJIO, OXBAaTHIBAIOT Majlble M CpeaHue (POpMbI
peANnpUHUMATEILCTBA, XOTS B MOCIEAHEE BpeMsi OHU 00pa3yroTCsl U KPYIHBIMU
TOBapoONnpou3BoAUTENSIMU. (OCHOBOM HWX CO3JaHHUSl CIYKUT KOONEpalus,
HeoOXoauMas MPU KOMIUIEKTOBAaHUM KOHEYHOW MPOIYKIIMH, €€ MOCIEeTPOTKHOM

00CTy’)KUBaHUU U PEMOHTE.

0) Psg uccnenoBareneil MApKeTHHIa MMOJAraoT, YTO OEHUYMAPKUHT CITYKUT
U1 o0ecreueHusi KOHKYPEHTOCIIOCOOHOCTH M CO3/1aHUs MPEANOCHUIOK TPOBEPKU
MIPOU3BOAUTENILHOCTH (PUPMBI B YCIOBUAX HWHTEPHALMOHAIM3ALUUA TIpoliecca
3aKyNKHU ChIpbsl U Marepuaios. [Ipu 3TOM peub WIET O CPaBHEHHUH PE3YJIBTATOB.
HNMeercst onmbIT KCMONB30BaHUS OCHUMApPKHUHIa JJIsl YCTAHOBJICHMSI CTpaTeruu
ycrnexa NpearpusaTys, IPUYeEM B LIEHTPE BHUMAHUS HAaXOIATCS TaKUE BOIPOCHI,
KaK: KTO, Kakas (upMa HaxoJWUTCd Ha BEpUIMHE KOHKYPEHLHH? TMOYeMy
COOCTBEHHOE MpPENNpUITHE HE SIBIsSeTC JTyduM? YTO TOIKHO OBITH U3MEHEHO
WM COXPAaHEHO Ha MpeAupusITHH, 4YTOOBl cTaTh JydmuMm? Kak BHegpuTth
COOTBETCTBYIOIYIO CTpaTeruio, 4ToObl cTaTh JydmiuM u3 Jay4ymumx? Ilpu
OCYUIECTBJICHUU OCHUMApPKUHTa COTPYJIHUKH padOTAaIOT B KOMaHAaX, COCTOSIINX
W3 MPEACTABUTEICH pa3HbIX NPEANPUITHNA. BaXHEWIIMMU COCTaBISIOLUIUMHU
NEeSATEIbHOCTH COTPYAHUKOB U OpPraHU3allMy SIBISIOTCS IUIAHUPOBAHUE C OpH-
EHTalMel Ha CO3JjaHKe [ICHHOCTH, a TaK)Ke KOMIIETEHTHOCTh B 00J1acTU pabOTHI €

KIIMCHTaMH, TCXHOJIOTYH U KYJIbTYPbI HpGHHpHHHMaTGHBCKOﬁ ACATCIIBHOCTH.
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Bapianm 19

a) IlomoOuble O0ObEeOUHEHHS TMOMHMO METAJUIypTUU  OXBAaThIBAIOT
nepepadoTKy MPOAYKIIMU CEIBCKOr0 XO3SMCTBA, JIECO3aroTOBOK, HEPTEXUMUU U
ap. OObenvHeHUsT MUBEPCHU(PHUKAIMOHHOTO TUMA HamboJiee XapaKTepHBI IS
KPYIHOTO KaluTajia, KOTOpPbIH MPOHMKAET BO Bce cephl HAIMOHAILHOW U
MHPOBOM HSKOHOMHKHU. YTIPABISEMBIM U3 €IUHOTO LEHTPA TPAHCHALMOHAIBHBINA
Kanutagl (QOpMUPYET B MHUPE HOBYIO MPOU3BOJICTBEHHO-(PUHAHCOBYIO Cpedy
KOMMepYecKoM rioOanu3auuu. Pa3BuThe OTHENBHBIX CTpaH W MUPOBOU
HSKOHOMUKHU B 1I€JIOM OIpeesaeTcs He MUJUTMOHAMH MEJIKUX U CpeHuX dhupm, a
TUTaHTCKUMU TpaHcHanMoHanbHbiMU KoMmnaHusaMmu (THK). TpaHncHalmoHanbHbIM
KaluTajl KOHTPOJIMPYET JO MOJOBHHBI MHUPOBOIO MPOMBIIIJIEHHOTO IPOU3-
BOJICTBA, NMpUMEPHO 63% MuUpOBOM BHEMIHEW TOproBiH, 80% WMCMOIb30BaAHUS
NAaTEHTOB W JIMIIEH3UM HAa HOBYK TeXHUKY M TexHosornu. THK, Ha xoropsie
npuxoautrcs He Oonee 0,01—0,02% ot o00mero uuciaa KOMMEPYECKHX
OpraHu3allMii B MHpE, KOHTpoiHMpyroT oT 75 1o 90% MupOBOro pbIHKa
MIPOJIOBOJIbCTBEHHBIX TOBAPOB, LIBETHBIX U YEPHBIX METAJUIOB, TOILIUBA U APYTron

BAKHEHUIIICH TTPOLYKIIHH.

0) B Anonuu, rae 6eHUMapKUHIOM 3aHUMAIOTCS YK€ UIUTEIbHOE BpeMs,
HauOosiee pacnpocTpaHeHHOW (OpMOM SIBISETCS TOBApHBIA OCHUYMAPKUHT,
KOTOPBII OCHOBAaH Ha IICUXOJIOTMM «HU S TOXE», SBISAIOIIEMCSA, IO HAIIEeMy
MHEHHUI0, pa3zButueMm mnpaswia CyH T3y. Menee mnomynsipHbl - O€HUMAPKUHT
¢yHkmii u mnpoueccoB. KoMIJIEKCHbIE CHCTEMBI YIPaBIECHUS KaueCTBOM
MOJMYYMIIM IIUPOKOE pacrpocTpaHeHne. OQHAaKo caMO NMOHUMAHHE KadyecTBa B
OCHOBHOM HOCWJIO TEXHOKPAaTUYECKHHA MOAXOJ, IPH 3TOM YIOp AeNajcsi Ha
Ka4yecTBe NpoaykKuuu. Ha 3TOM 3Tarme BO3MOKHO 4aCTUYHOE NMPUMEHEHHE IPO-
IYKTOBOTO OEHUMapKWHIa, OCHOBHOM LIE€JbI0 KOTOPOTrO OYyIeT CpaBHEHUE
COOCTBEHHOW TMPOAYKIMH C TOBapaMH KOHKYpeHTOB. OJHAKO HEJIO0CTaTOK
uH(bOpMallMi HE MO3BOJIAET B TMOJHOW MEpe HCMHOJIb30BaTh ONBIT U 3HAHMS
KOHKYpeHTOB. BTopoill sTam cBsizaH ¢ ycwieHdueM KoHTpois. Ha dupmax
BHenpseTrcs cranaapt kadectBa 180 9000. beHUMapKeTHHT MpPUMEHSIETCS IO
BCEM KJIIOUEBBIM BompocaM OuszHeca. [llupoko mpuBiekaroTcsi KOHCYJIbTAHTBI K
pazpaboTKke ¥ BHEApPEHUIO Tmpoueayp OeHumapkunra. Pe3ko MmeHsercs

OTHOICHHEC K Ka4YCCTBY.
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Bapianm 20

a) KoHueHTtpanus npou3BOJICTBA U KamuTajla — HE MPUXOTh YJAUIUBBIX
npearnpuHUMaresiei, 3TO TJIaBHOE YCJIOBHE YCIEIIHOTO Pa3BUTHSI COBPEMEHHOMN
SKOHOMHKHU. [IpakTuka MOCHEIHUX AECATUIIECTUN JOKa3bIBAE€T, YTO SKOHOMHUKA
HauOoJiee YCTONYMBA B CTPaHAaX, IJi€ B ONTUMAIbHBIX MPOMOPUHUIX U BapHaHTaX
COYETAIOTCSI MEJIKUE W KPYMHbIE OOBEIUHECHUS, NMPU BEAYIIEH POJU KPYMHBIX.
KoHueHnTpanus kanuraia mpu 3TOM OCYIIECTBIISIETCS TJIaBHBIM 00pa3oM 3a cuer
CIHSTHUSL MENKUX W cpeaHux (upm. Bmecte ¢ TeM co3maroTcsi oObeaUHEHUS U
KPYHHBIX (DUPM, YTO MO3BOJISIET UM BBDKMBAThH U PA3BUBATHCS B YCIOBUSX yCHIIE-
HUSI KOHKYPEHIIMM Ha MHUPOBOM pbIHKE. B MuUpe MNOSBUIUCH COTHU ThICAY
KU3ZHECTIOCOOHBIX  MPEANpPUITHI, OJlaromojlyune KOTOPBIX CTPOUTCA Ha
dbyHIaMEHTEe KOHIEHTpALMM KalHuTala W KOJUIEKTMBU3Ma. PasznuuHbie (popMbl
BJIQJCHUSI COOCTBEHHOCTHIO M YYacTUsi B MPUOBUIM TO3BOJISIOT (dupmMam
BOBJICKAaTh B IPOM3BOJICTBO HOBBIM KalHUTal M KCIOJIb30BaTh B YyMIpPaBJICHUU
KOJUIEKTUBHBI pa3yM © oONbIT. lIpy 3TOM panuoHaIbHO COEIUHSIOTCS
cieayoomme (HakTopbl: UMYIIECTBO M KaUTaJl YaCTHBIX JIUI, TOCYAapPCTBEHHBIX U
OOIIIECTBEHHBIX ~ OpraHm3anui; paboyas  cwia;, NpeaIpUHUMATEIbCKAs

HWHHUIIMaTHBA.

0) OTauYUTENbHOM OCOOEHHOCTBIO TPETHEr0 H3Taa MOXKHO CUUTATh
BO3HUKHOBEHUE MEXAYy (UpMaMyd M BHYTPU HHUX MAapTHEPCKUX OTHOLIEHUH U
KOOTIepaIui. JTO CBSI3aHO C M3MEHEHUEM MOHMMAaHHWsI KOHKYPEHIIMH HE TOJIBKO
MEXIy (UpMaMH, HO M BHYTpH opraHuzauuu. Kak H3BECTHO, MEXIy pas-
JUYHBIMH  TIOApAa3AeTCHUSIMU  (UPMBI  YCTAHABIMBAIOTCS  KOHKYPEHTHBIE
OTHOIIEHHUS. Y KaXJ0ro TMOApa3/eieHuss CBOM LeNH, 3adaud, (QyHKUUH,
npoOsiemMbl. OYeHb YacTO BO3HUKAIOT TIPOTHUBOPEYHS] W  CIOXXHOCTH BO
B3aMMOOTHOIICHUAX. BCE 3TO NMPUBOAUT K CHUXKEHUIO YNPABISEMOCTH U TEM
caMbIM BiIMsIeT Ha o0uIyto 3¢ dexTuBHOCTh. Koonepalys u napTHEPCTBO BHYTPHU
Gupmbl IpUBOIAT K OoJiee 3¢ (HeKTUBHOMY MHPOPMAITMOHHOMY OOMEHY MEX]y
nopa3AcieHusIMU. AHAJOTHYHOE MPOUCXOTUT U Ha MEXK(PUPMEHHOM YpPOBHE.
[Ipy 5TOM B MOHSATHM «KOHKYPEHLMW» TMOSBISETCS HOBas COCTaBIAOIIAS -
B3aumojencTere. ViMeHHO B3auMMmonelcTBHE UM CONEPHUYECTBO (QUpM B
COBpPEMEHHOM OHu3HEece SIBISETCS] OCHOBOW JIs yIOBJIETBOPEHMs MOTpeOHOCTEH

noTpeduTeNnei 1 3aB0eBaHUs KOHKYPEHTHBIX TPEUMYILECTB.
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Bapianum 21

a) OHH MOryT BJIO)KMTb CBOM CPEICTBA B HMMYLIECTBO JEHCTBYIOLIETO
OPEANpUATUS U CTaTh €r0 ydacTHHKaMu. EciiM B IPOLUIOM KanuTaJIMCTHYECKas
CHUCTeMa IMpe/ACTaBisia co00M B OCHOBHOM MOHOBIAJCNBLEB MPEANPHUATHI U
Ha€MHBIX paOOTHUKOB, TO B HACTOSILEE BpPEMs BIAJEIbLIAMU Pa3IUYHbIX
MPEANPUATHIA OPOM CTAHOBSTCS THICSIYM YYACTHUKOB, B TOM YHCIIE U HAEMHbIE
paboTtHuku. [IpaBna, OONBIIMHCTBO U3 HUX OCTAIOTCA JIMIIb HOMUHAJIBHBIMU CO0-
CTBEHHHKamu, 0e3 peajapbHOro mnpasa rojioca. OOBEIUHUTENbHBIE MPOLIECCHI
3aTparuBarOT HE TOJBKO MEJIKUX M CPEIHUX TOBApOIPOU3BOIUTENECH, HO H
KpynHbiii  kanuTan. OOoCTpeHHe KOHKYPEHTHOW OOphObI M TEXHHUYECKUU
IOPOrpecc BBIHYXKJIAIOT OOBEAUHATHCS HHIAYCTPUAIBHBIX M  (UHAHCOBBIX
TUTAHTOB, KOTOPBIM pa3pabOTKa U peanu3alys HOBBIX IMPOEKTOB B OJUMHOYKY
CTAHOBUTCSI HE TOJIBKO HE BBITOAHBIM, & HEPEAKO M HEIOCWIBHBIM JIEJIOM.
['urantckue KOHriIoMepaThbl, OOBEAUHSIONINE KATMTal U CPEACTBA MPOU3BO/ICTBA
TBICSIY YYaCTHUKOB, CTAaHOBATCS HOBOM CHJIOM COBPEMEHHOW SKOHOMUKH.
XO039MCTBEHHBIM OOBEIMHEHUEM NPHU3HAETCA COCAMHEHHE IOPUAMYECKUX U
(u3nYeCKuX JIML B €IUHYIO XO3SHCTBEHHYIO CTPYKTYpY, 00JIaJaloulyl0 MpaBoM

IOPpUANYICCKOIO JIMIIA.

6) OnpenenB OCHOBHOE COJiepKaHhe OCHUMapKUHTa, PAaCCMOTPUM OoJiee
noipoOHO €ro OCHOBHBIE NpUHIUIBI. B3anmHocTh. beHuMapkuHr sBisieTcs
NeATEeIbHOCThIO, OCHOBAHHOW Ha B3aMHOM OTHOILIIEHHWH, COTJIaCUM U OOMEHe
JAHHBIMH, KOTOPBIE 00ECIIEYNBAIOT «BBIUTPHIIIHYIO» CUTYAIUIO JJIsi 00eux CTo-
poH. Ho B3anmHOCTh He ObIBaeT Beienyro. CHayana HEOOXOJUMO COIJIACOBATH
npenensl  auanazoHa  MHQGOpMAlMHM, TOPAJOK OOMEHa JaHHBIMH, JIOTHUKY
MPOBEJICHUSI HCCIIeIOBaHUsl. B OeHUMapKUHTOBOM ajibSHCE JII0OOM TMapTHEp
JOJDKEH MMETh TapaHTUU IO MOBEICHUIO APYTUX, U TOJBKO YBAKEHHUE IMPaBUII
UTPbl BCEMU YYaCTHHKAMH TapaHTUPYET BCEM XOPOIIUM pe3ysbTaT. AHAJIOTHS.
OnepaTuBHBIE TPOIIECCHl MAPTHEPOB MOJDKHBI OBITh CXOKUMH. MOXET ObITh
OLICHEH JIF0OOM Mpoliecc, TOIBKO Obl IPyIINa UCCIIEIOBAHUS MOTJIa TIEPEBECTH €r0
B KYJbTYPHBIA, CTPYKTYPHBIA M MPEANPUHUMATEIBCKUNA KOHTEKCT CBOETO
OpeAnpusaTHs. AHAJIOTHS TPOILECCOB M YCTAHOBJICHHE KPUTEPUEB OTOOpa
MapTHEPOB 1O OEHYMAPKUHTY SBISIOTCS TEM, OT Yero 3aBUCUT YCIEeX

ACATCIBHOCTH.
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Bapianm 22

a) B mensx koopauHammu AESTEIBLHOCTH, 3aITUTHI OOIIUX WHTEPECOB U
noBbIIIeHUS 3((HEKTUBHOCTH KaluTalla, a TAakKe B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHM W 3a7ad MOTYT CO3/IaBaThCsl OOBEAMHEHUS B (pOpME KOOTEPaTHUBOB,
TOBAapHINECTB,  AaKIMOHEPHBIX  OOIIECTB,  AacCOLMAlUiA, KOHCOPIIMYMOB,
CUHIMKATOB W MPOYUX COI030B. B MHUPOBOI MpakTWKe BCE Ha3BaHHBIE (HOPMBI
KOPIHOPATUBHBIX COIO30B MPOYHO 3aHSJIM CBOE MECTO B IPOU3BOJICTBEHHOM,
KOMMepueckor U (puHaHCOBOM nesaTenbHOCTH. OCHOBOM ISl CO3JaHUSI COIO30B
OOBIYHO CTAHOBSITCS CXOJHBIM XapakTep TEXHOJOTMYECKHX IPOLIECCOB,
B3aMMOCBSI3aHHOE M B3aMIMO3aBHCHMOE Pa3BUTHE MTPOU3BOACTBA, HEOOXOIMMOCTD
KOMILUIEKCHOTO IO BEPTHKAIW MPOU3BOJCTBEHHOIO MPOLECCAa HCIOJIb30BAHUS
CBIPbSl U APYTUX PECYPCOB, AUBEpCcUPUKALIHS.

Hst 3dbdexTuBHOrO pa3BUTHUS W YIPABICHUS MPOU3BOJACTBOM YacTO
HEOOXOJIMMBbI KOHIIEHTPALIUSI PECYPCOB U OOBbEAMHEHUE YCUIIUNA NPEANPUITHI U
OpraHu3aluil pPa3IMYHON OTpaciICBOM NPUHAICKHOCTH, YTO MPEAIOJIaract
HaJIMyue CIEHUAJIbHBIX OPraHU3allMOHHBIX (OPM YIPABICHUS MEXKOTPACICBOTO

XapakTepa.

0) ['nmaBHas 1enbp H3y4YEeHUS KOHBIOHKTYPHI pPBIHKA — OIPEACIIUTD
XapakTep M CTENeHb €ro cOaJaHCUPOBAHHOCTHU, MPEXKAE BCEro COOTHOLUEHUS
cupoca u mnpemioxenus. HWudopmarumonHol 06a30if a7 MCHOJb30BaHUS
MaTeMaTUYECKUX METOJIOB M MOJIeJied MpU aHallu3e W MPOTHO3UPOBAHUU
KOHBIOHKTYPHl ~pBIHKA MOET CIYXUTh pa3HOOOpa3Has CTaTUCTHUYECKas
AKOHOMMYECKasI nH(popmarus, XapakTepu3yromast KaK COCTOSIHUE
00111eX 035 CTBEHHO M KOHBIOHKTYPBI (mokazarenu VHBECTULMOHHOU
NEATEeIbHOCTH, 3arpy3Kd TPOU3ZBOJACTBEHHBIX MOIIHOCTEH W  3aHATOCTHU
HACEJICHUS B OTJICJIbHBIX PETMOHAX, JUHAMUKYU 3aKa30B B OTPACIISIX MPOMBIILICH-
HOCTH, JIBHKEHHE KYpPCOB aKIM{ M BEAYIIUX BaJIOT U T. 1I.), TAK U COCTOSIHUE
crpoca ¥ IpeJIOKEHUs Ha TAHHOM KOHKPETHOM TOBapHOM pPBIHKE.

BaxkHpIM, C MOpakTUUECKOW TOYKM 3pEHUsi, MPU OTOOpPE JOKAIbHBIX
KOHBIOHKTYPHBIX TOKa3aTelel pa3BUTUS JWHAMUKH pPBIHKA SBISIETCS Yy4eT
addekra BpemeHHOro 3amaznabiBaHusa. CyThb TMOCIEIHETO 3aKJIIOYaeTCs B
ciaeayroomeM. J[MHaMuKa psiia MoKa3zaresie pa3BUTHS KOHBIOHKTYpPHlI PbIHKA HE

COBIIAJAET C IBMKCHUEM II€HEI.
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Bapianm 23

a) O0benuHEHNE B OJHY BEPTHKAIbHYIO XO3SHCTBEHHYIO CTPYKTYpPY KO-
ONEPUPYIOUINXCA TMPEANPUATUN MO3BOJISIET UM OIEPAaTHUBHO peEIIaThb MHOTHE
BakHelmue 3amaud. Tak, Hampumep, OObeIUHEHHE pPa3HOMPOPUIbHBIX, HO
B3aUMOCBS3aHHbIX QUpM B enuHblid KoMmiuiekc «I'pynna CTO» mo3Boawio um
HaJaJHuTh BBIITYCK KOHKYPEHTOCIIOCOOHOTO o0opyaoBaHus JUTSI
MAIIMHOCTPOECHMSI, MOJIYyYUTh HA HEro 3aKa3bl U 3arpy3uTh COOCTBEHHBIE
MOIIHOCTA. B cBOIO ouepenp, 3aKa3uukud OOOPYIOBaHHS CMOTJIM MOJYYUTh
KOMIUIEKCHOE TEXHOJIOTUYECKOE PEIICHUE CBOUX IPOM3BOJICTBEHHBIX 3a]1ad.
X034iCTBEHHbIE OOBEIUHEHHS] CO3/Aal0TCSI Ha OCHOBE YyueTa B3aMMHBIX
uHTepecoB. [71aBHbIE NPUHIUIBI UX OOpa3oBaHUs: JTOOPOBOJIBHOCTH BHIOOpPA
dopMbl 00BEAMHEHHS, HWMYIIECTBEHHOE VYACIBbHOE paBHOMpaBUE MApTHEPOB,
BCTYNUBIIUX B 00beIUHEHHUE; CBOOOIa BEIOOpA OpraHU3allMOHHON CTPYKTYpPBI U
¢opM  ympaBieHus; BBIOOp CTENEHH CAMOCTOSITEIIBHOCTH  yYaCTHHKOB;
OTBETCTBEHHOCTb TOJIBKO 0 0053aTENbCTBAM, B3ATHIM KaXIbIM MapTHEPOM IpU

BCTYIIJICHUH B O6’BCI[I/IHGHI/Ie.

0) Apyrumu cinoBamu, U3MEHEHHE B JUHAMUKE OTHEJIbHBIX MOKa3aTesen
MOKET NPEIIIECTBOBATh WJIM 3HAYUTENIBHO OIEpeXaTb U3MEHEHUE B JABUIKCHUU
LEHbI. TO CBUAETEILCTBYET 00 ONPEACICHHOM 3ana3/IbIBaHUU BIUSHUS TaHHOTO
MoKasaresis Ha IeHy, IPUYeM caMa BeJIMYMHA 3ara3/IbIBaHus], TaK Ha3bIBa€MbIi
BPEMEHHOM Jar, 3adactyro cocrtaBisger 3-10 mecsieB, a uHorma u Oouiee.
Hanuuue BpemMeHHOro omepexeHusi (jgara) W pa3BUTHE psia IOKazaTesei,
XapaKTEPU3YIOMINX KOHBIOHKTYPY PbIHKA, MO3BOJIAET HCCIEAOBATENIO €Ile Ha
CTaluM TOCTPOEHUSI MOJENH BBIICIUTH JUIsl IEPBOOYEPEIHOrO HAOIIOJCHUS U3
COBOKYIMHOCTH MOKa3aTeNeil pbIHKA JIMIIb HECKOJIBKO Hau0oJiee BAXKHBIX C IEJIbIO
UX UCIOJIb30BaHUS B Ka4€CTBE MHAMKATOPOB BO3MOXXHOTO M3MEHEHMS LIEHBI Ha
PErMOHAIbHOM PBIHKE B TEKYIIEH CUTyallMd U B mepcnektuBe. OJHAKO ATOT
moa00p MoKa3aTene He UCKITIoYaeT omuoku. Hannure ompeneaeHHbIX OmuOoK
pU MOCTPOCHUH JIF0OO0 MOJIENU JIOTHYECKU IPOUCTEKAET U3 CAMOM X MPUPOIBI.
Onu (Mozenu) BKIIOYAIOT B ce0s JIUIIL TOJIBKO YacTh, MYCTh JaXKE M CaMYIO
BaXXHYI0, M3 MHOTOUYUCIEHHBIX 3IKOHOMHYECKHX (DaKTOPOB, OMpPEAEIIIOIMIMNX

KOHKPCTHOC SKOHOMHYCCKOC SABJICHUC.
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Bapianm 24

a) Jluiib 4YacTUYHO JOMYCKAE€TCs €CTECTBEHHAs MOHOIOJMS, KOT/a
CO3JJaHME KOHKYPUPYIOIIUX MaJbIX M CPEIHUX MPEANpUITHI SBIsSETCA
HepeHTabenbHBIM. B mepByro odepenpr 3TO OTHOCHUTCA K OOBEAMHEHUSM
OOIIEHAIIMOHANIBHOTO ~ TIOJIb30BaHUS:  MPOU3BOJUTENSIM  DJIEKTPOIHEPTHUH,
MNPEANPUATASIM BOAO- H Ta30CHAOXKEHWs, Tene)OHHON CBS3U; JIPYyTUM
OoObEUHEHUSIM, pa3pelieHue Ha  CO3JaHUE KOTOPBIX  OCYIIECTBIISETCS
npaBuTenscTBOM. Ho cam mo cebe pasmep OObeIUHEHUS, OMpEACIsIeMbIil
pacyeTHbIMU TOKA3aTeNsIMU, TAKUMU KaK BEIMYMHA AKTUBOB, YWCJIO 3aHSTHIX,
YHUCIIO JeprKaTeel akiuid, 00beM MpOJaX WX pa3Mep NMpHObUIH, KaK MPaBUIo,
HE SBJIAETCS OCHOBAHMEM Ui 3alpelleHus CO3JaHus  OOBETUHEHUS.
NuummatopamMu co3fgaHus XO3SUCTBEHHBIX OOBEIMHEHHN MOTYT BBICTYIATh
NPEANPUATHAS U OpraHu3alui pa3IudHbIX GOopM COOCTBEHHOCTH M TpaKJaHe, a
TaK)X€ TOCYJAapCTBEHHbIC I1IEHTPAJbHbBIE W MECTHBIE OpraHbl  BJIACTH,
OTPENENSAIONUE CTPATErui0  pa3BUTUA  (eaepalibHbIX U PErMOHAJIBHBIX
XO3IMCTBEHHBIX  KOMIUIEKCOB.  MHunmaropel  (yupeauTenau)  CO3JaHUs
XO35IUCTBEHHOTO OOBEIMHEHHS JO0 TOATOTOBKH YUYPEAUTENbHBIX JTOKYMEHTOB
ONpEeNeNnstoT  Uedd, 3aJa4d U OpPraHU3alMOHHO-TIPaBOBYIO  (opmy
XO035IUCTBEHHOTO OOBEAMHEHUS, TOTOBIT TEXHUKO-YKOHOMUYECKOE 0OOCHOBAHUE

uenecoo6pa3Hocm €ro co3aaHusl.

6) CyTh AeHCTBHUS PHIHOYHOTO MEXaHHM3Ma MPOSIBIISIETCS B CTPEMJICHUU
CIIpoca U MPEIJIOKEHUSI K paBHOBECHIO. OHAKO ATOT MPOLIECC MPOUCXOIUT MO
MOCTOSIHHBIM BO3/ICUCTBUEM MHOKECTBA MPOTHUBOPEUYMBBLIX (HAaKTOPOB, UTO H
00yCITOBIIMBACT HAIMYKUE IMOCTOSHHBIX KOJIOAHWM M OTKJIOHCHHH OT OCHOBHOM
TCHJACHUUN PAa3BUTHA PBIHKA. AHAJIN3 BO3MOXHBIX JUCHPONOPLHUNA crOpoca H
IPEIIOKEHUS TIpeaynpexaaeT o0 M3MEHEHHWH PBIHOYHOW cutyanuu. OLEeHKH
COCTOSIHUSI PBIHKA CIIOCOOHBI BapbUPOBaTh OT OTMETKH «SICHO» 10 OTMETKH
«IITOPM» M HOCSAT HHPOPMAINMOHHO-TIPETYNPEKIAIONINNA XapaKkTep Kak s
npeAnpuHUMATeNIe, Tak U JUIsi OpraHOB TOCYAapCTBEHHOTO yIpaBiieHUs (s
KaXXJIOTO U3 HUX Ha CBOEM YPOBHE yMPAaBJICHUS, B MacITabax CBOEro MHTEpeca 1
cBoel kommeTeHInn). KOHBIOHKTYpa U3MEPSeTCs ONpeeeHHbBIM KpyroM Kaue-

CTBCHHBIX U KOJIMYCCTBCHHBIX ITPHU3HAKOB, IIOAJAOIMUXCA U3MCPCHHUIO M OLICHKC.
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Bapianm 25

a) Yupeaurtenu MOATOTABIUBAIOT U 3aKIIOYAIOT YUPEAUTEIbHBINA JOTOBOD,
YTBEP)KJIAIOT YCTaB OOBEAMHEHUSI U MOJAIOT B YCTAHOBICHHOM MOPSIIKE 3asIBKY
Ha peructpanuioo. Oprasbl roCyJIapCTBEHHOM BIJIACTH HE MOTYT BBICTYIATh
HEMOCPEJICTBEHHO B KayeCTBE YyUpeAuTelied XO3MCTBEHHOTO OOBEAUHEHUS.
Y4yacTie WHOCTPAaHHBIX (U3UYECKUX M IOPUIUYCCKUX JIMI] B XO3SHCTBEHHBIX
O00BEIMHEHUSAX PETYIUPYETCS TOCYJAPCTBEHHBIMHU 3aKOHOJATEIbHBIMU aKTaMHU.
YapenuTenbHBIMH  TOKYMEHTAMH  XO3SIMICTBEHHOTO OOBEIWHEHUS SBISIOTCS
yUpEIUTENbHBIA JIOTOBOP W YCTaB OOBEAMHEHHS. YCTaB JODKEH BKIIOYATH
CIEAYIONINE TOJIOKEHUS: HAUMEHOBAaHUE U MECTOHAXO0XKJICHUE XO35HCTBEHHOTO
00beIMHEHNS; HAMMEHOBAHUE U MECTOHAXOXJACHUE YUpenuTeaci 00beTMHEHUS;
LIEeNIY 1 3a1a4M CO3JaHus 00beUHEHUs; PYHKIMU, TTepelaBacMble yUpeIUTEIIMU
XO35UCTBEHHOMY OOBEAMHEHUIO; OpTraHbl yMpPaBICHUS OOBEAMHEHHEM, HX
KOMIIETEHIIUSI, TOPSAOK MNPUHATHS WUMU PEIICHUH; OTBETCTBEHHOCTh OPraHOB
yIPaBJICHUS]; UMYIIECTBO OOBEUHEHUS; pa3MEP YCTABHOTO KalKTalla U MOPSI0K

€ro 00pa30BaHUS; OIS KaXAO0rO yUPEIUTENS.

0) ®upma, mIaHUPYIOIIAs H3MEHHUTH IICHY, JOJDKHA TyMaTh O PEAKITUAX HE
TOJIBKO TOKyIaTesne, Ho U KOHKypeHTOB. CKopee BCEero, KOHKYpeHThI OyayT
pearmpoBaTh B TEX CIIy4asxX, KOTJa YHCIO MPOAABIIOB HEBEIMKO, WX TOBAPHI
CXOXH MEXIy Cco00oW, a mokymarenu xopoiro uHpopmupoBansl. Dupme
HE0OXOAMMO TIpeayraaaTh Hanboee BEpOsSTHBIC peaKIi KOHKYpEeHTOB. Ecnm y
HEe €CTh OJMH KPYIMHBIH KOHKYPEHT, KOTOpBII OTBEYaeT Ha HM3MEHEHHWE IIeH
BCETa OJTHUM M TeM e 00pa3oM, ero OTBETHBIH XOJI MOXHO Tpemyranatb. Ho
CYIIIECTBYET BO3MOXHOCTh, YTO KOHKYPEHT BOCHPHUHHUMAET J1I000€ H3MEHEHUE
IIEH KaK HOBBIM BBI30OB ceOC M pearupyeT B 3aBUCHUMOCTH OT CBOMX
CUIOMHHYTHBIX UHTEpecoB. B aTom ciyuae ¢pupme HeoOXoauMo OyAeT BhISICHUTH
€r0 CHIOMHUHYTHBIC WHTEPECHI, TaKWe, KaK YyBEIMUYCHHE OO0BbeMa IMPOJMaX HIU
CTUMYJIUpOBaHUE crpoca. [Ipu HamuYmMm HECKOJIBKUX KOHKYPEHTOB (upme
HY)KHO TIpeIyraaaTth HauOoJiee BEpPOSTHYIO PEaKIHI0 KaXJaoro M3 HHUX. Bce
KOHKYPEHThI MOTYT BECTH ce0si 0O OJMHAKOBO, JIMOO MO-Pa3HOMY, TaK Kak
PE3KO OTIUYAIOTCS APYT OT APyra CBOSH BEITMYMHOM, MTOKA3aTeNsIMU 3aHUMaeMOM

JOJIK PBIHKA WUJIX MMOJIUTUICCKUMHN YCTAHOBKaMHU.
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Bapianm 26

a) IlaeBble B3HOCHI 00pa3yloT MaeBoil (OHI KoomepaTHBa, pa3Mep KO-
TOPOrO  OMpENeNsieT MHUHUMAJIbHBIA pa3Mep HMYIIECTBA  KOOIEpaTHBa,
HCIONB3YeMOTr0 B KadyeCcTBE TrapaHTUU KpeauToB. KoomepaTuB He BIpaBe
BBINTYCKATh aKIMK JJIs TIOTIOTHEHUs TaeBOTo (hOHAA U YCTAaBHOTO KaluTala.

ToBapumecTBa. XO03SMCTBEHHBIE TOBApHUIIECTBA CO3MAOTCS B (dopMme
MOJIHOTO TOBAPHUIIECTBA WJIM TOBapulecTBa Ha Bepe. [[oJHBIM TOBapHILECTBOM
Npu3HaeTcsa OOBEIWHEHHE JBYX M 0Oojee MNpeanpuHuMarenel (y4acTHUKOB).
CoznaBaemasi umu ¢upma (nmyreM OOBEIMHEHHUS KaluTajla W 3aKII0YeHUs
JIOrOBOPA) pe1ycMaTpUBaeT OCYLIECTBIIEHUE COBMECTHOM
OPEeANPUHUMATEILCKON  JCSITENIBHOCTA M TOJHYK  (HEOrpaHUYEHHYIO)
MMYIIECTBEHHYI0O  OTBETCTBEHHOCTh  YYAaCTHUKOB IO  00s3aTelIbCTBAM
ToBapuilecTtBa. IlpeacTtaBUTENbCTBO HW  ACHCTBUSL OT HMEHU  IOJHOTO
TOBApHILECTBA JIFOOOr0 U3 €ro YYaCTHUKOB MPHU3HAETCS JEATEIbHOCTHIO CaAMOI0
TOBApUILECTBA, €CJIM UHOE HE MPEIYCMOTPEHO YUPEIUTEIbHBIMU JTIOKYMEHTaAMU

TOBApUIICCTBA.

0) Jns onpenenenus peakuuu (pUpMbl HA U3MEHEHHE 1IEH KOHKYpEHTaMu
HEOOXOMMO OTBETUTh Ha HECKOJIBKO BOIIPOCOB: MOYEMY KOHKYPEHT W3MEHMI
IeHy — U1 3aBOCBAHMS  pPbIHKA, HCIOJIB30BAaHUS  HEIOTPYKCHHBIX
POU3BOACTBEHHBIX MOIIHOCTEH, KOMIIEHCUPOBAHUS H3MEHUBIIMXCS H3ACPKEK
WM 4TOOBI MOJOXKUTHh Hauajd0 M3MEHEHHUIO IIEH B OTPACIU B IEJIOM; MJIaHUPYET
JIM KOHKYPEHT U3MEHEHHUE 1IeH Ha BpeMsl WJIM HaBCET/1a; YTO MPOU30MIET C A0Jei
pBIHKa (UPMBI U €€ T0X0JaMH, €CITM OHA HE IPUMET OTBETHBIX Mep; COOMPAIOTCS
JY TPUHUMATh OTBETHBIE MEPBlI IpYrue (PUPMbI; KAKUMH MOTYT OBITh OTBETHI
KOHKYpEHTa U JpYruX (UpM Ha KaXKIyH0 W3 BO3MOXKHBIX OTBETHBIX PEaKI[Hil.
[TomuMo pemieHust 3TuX BOINPOCOB, (hrpMa JOJKHA MPOBECTH U OoJiee MHUPOKH
aHanu3. Eil crmemyeT u3ydnTh MpoOJeMbl, CBS3aHHBIE C JTAllOM >KU3HEHHOTO
IIMKJIa CBOETO TOBapa, 3HAUYEHUE 3TOr0 TOBapa B paMKaxX CBOEH TOBAPHOWU HO-
MEHKJIaTYpbl, U3YUYUTh HAMEPEHHS M PeCypChl KOHKYpPEHTA, MPEAIOKEHHYIO TIEHY
U YyBCTBUTEJIbHOCTh PBIHKA C TOYKH 3PEHUS IIEHHOCTHOW 3HAYMMOCTH TOBapa,
IMHAMHKY W3JIEPKEK B 3aBUCUMOCTH OT O0OBbeMa MPOU3BOJICTBA M MPOUYUE BO3-

MOYKHOCTH, OTKPBIBAIOIIHECS TIepe GPUPMOIA.
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Bapianm 27

a) TomapwuiecTBO Ha Bepe, KaK M TMOJHOE TOBAPHUIIECTBO, MOXET OBITh
CO3/1aHO:

0e3 yupeXIeHHs] HOBOTO IOPHIMYECKOro JHUIA (B TaKOM CiIydae BKJIaJIbl
YYaCTHUKOB TOBApHUILECTBA OTPAKAIOTCS Ha OallaHCce OHOTO U3 JEHCTBUTEIBHBIX
YJICHOB TOBAPUIIECTBA); C YUYPEKJACHUEM HOBOTO IOPUAMYECKOTO JHIA U C
000COOJIEHHBIM UMYIIECTBOM (BKJIAAbl YYACTHUKOB MPU TOM OTPAKAIOTCS Ha
Oamance ToBapuiecTBa). [IpeacTaBUTEIBLCTBO U NEUCTBUS OT MMEHH IOJIHOTO
WIM CMEIIAaHHOTO TOBApUILECTBA JIOOOTO M3 JACHCTBUTENBHBIX €ro 4JICHOB
MIPU3HAIOTCS JEATEIBPHOCTHIO CaMOTO TOBAPHUIIECTBA, €CIU yUPEIUTEIHHBIMU
JOKyMEHTaMU TOBapuIeCTBa He mnpeaycMorpeHo uHoe. CoOCTBEHHOE
HAUMEHOBAHME TOBAPHILECTBA JOJKHO BKIIOYATh CJOBA «IIOJHOE TOBa-
PHUIIIECTBO» WJIM «TOBAapHUIIECTBO Ha Bepe». B Hem ykasbiBaeTcs OAWH WIIU
HECKOJIbKO JICWCTBUTENBHBIX WIECHOB TOBapuilecTBa. B cimyuae eciam B
HAaMMEHOBAHUU TIOJIHOTO TOBAPHUIIECTBA YKa3aHbl HE BCE €ro YYaCTHUKH, OHO
JOJDKHO COJIEPKaTh CJIOBa «W KOMITAHWS» WJIM WHBIC CJIOBA, YKa3bIBAIOIIHME Ha

HaJIMYUC JPYI'UX YHACTHHUKOB.

0) OnHUM M3 TJIABHBIX OOCTOSTEIBCTB, BBI3BIBAIOIIMX IOBBIIIEHUE IIEH,
ABJISIETCS] YCTOWYMBAs BCEMHUpHasi UHPISAUSA, 00YCIOBICHHAs POCTOM H3IEPKEK.
PocTt uzgepxkek, HE COOTBETCTBYIOLIUN POCTY MPOU3BOJIUTEIBHOCTH, BEIET K
CHIDKEHUIO HOPMBI TIPUOBLITN U BBIHY>KIAET (UPMBI PETYISIPHO MOBBIMIATH IIEHBI.
Hepenko mnoBbllIeHHE II€H NEPEKPHIBAET POCT M3JAEPKEK B IPEIUyBCTBUU
JanbHeWIe WHQIAUUA WM BBEICHUS TOCYJapCTBEHHOTO KOHTPOJS Hajd
neHamu. PopMbl MposABIEHUS HHQISAIUM OYEeHb pa3HOOOpa3Hbl. Paznmuaror:
JIOKAJIbHYI0, MUPOBYIO, TaJIOMUPYIONIYIO ¥ TON3yuyto nHsamio. Ha npakTtuke B
Hallel cTpaHe MHQIIALNS UMEET MECTO B CBSA3U C PE3KMMH M3MEHEHUSMHU Kypca
pyOisi MO OTHOIICHHWIO K MHUpPOBOW Bamore. lleHooOpa3oBaHHME B YCIOBHUAX
UHOIAIMYA CTaHOBUTCA BCe OoJiee akTyallbHOUM Tpobiemoii. B Teopun u mpakTuke
MapKeTHHTa BO3pacTaHHWE OOIIET0 YPOBHs IIEH PAacCMaTpPUBAETCS B KadecTBE
CIWJIBHOTO JeCTaOMIM3UpYIOMIero ¢akTopa pPBIHOYHOM M MPOU3BOJCTBEHHOU

ACATCIBHOCTH.
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Bapianm 28

a) @upmbl, 0Opa30BaHHBIE HA OCHOBE OOIIECTBA C OTPAHUYECHHOW OTBET-
CTBEHHOCTBIO, — 3TO MPOU3BOJICTBEHHBIC U WHBIE KOMMEPUECKHE OpraHU3aIlNH,
CO3JIaHHBIC 10 COIVIANICHUIO FOPUIWYECKUMH JUIAMA W TpaXIaHaAMHU ITyTeM
oObeUHEHUsT MX BKIAQJOB B IENAX OCYIIECTBICHHUS  XO3SHUCTBEHHOU
NEeSATETHPHOCTH U TIOMYyUYEHHUS 10X0/a. Takue 00IIecTBa SABISIOTCS IOPUINICCKUMU
muaMu. CorjiacHO pOCCHUHCKOMY 3aKOHOAATENIbCTBY, YMCIO YYaCTHUKOB
o0IecTBa ¢ OTpaHUYCHHONW OTBETCTBEHHOCTHIO HE JIOJDKHO MPEBHIIATE MPEea,
YCTAaHOBJICHHOTO JJig M0J00HOr0 oOiiecTBa. B mpoTUBHOM ciiydyae B TEeu€HHUE
rojia OHO MOJAJICKUT NMPEoOPa30BAHUIO B aKIIMOHEpHOE 0011ecTBO. [loMuMo TOTO,
oOIIIECTBO HE MOXKET MMETh B KayeCTBE EJAMHCTBEHHOTO Y4YaCTHHKA JPYyroe
XO3SIICTBEHHOE OOIIECTBO, COCTOSAIIEE U3 OJHOTO JIMIA. Y YACTHUKH OOIIECTBA C
OTPaHUYCHHOW OTBETCTBEHHOCTHIO HECYT MAaTE€pUAIbHYI0 OTBETCTBEHHOCTH B
npenenax ux BKIanoB. Kaxmoe oOmiecTBO nMeeT (GupMEeHHOE HAUMEHOBAHHE, B
KOTOPOM YKa3bIBAIOTCSl BHJI U MPEAMET €ro aesreaprHocTr. O0iecTBa MOryT OT
CBOETO MMEHH 3aKJII04YaTh JIOTOBOPHI, MPUOOpPETaTh UMYIIECTBEHHBIC U JINYHBIC
HEUMYIIIECTBEHHBIC TIpaBa U HECTU OOS3aHHOCTH, ObITh UCTIIAMHU U OTBETYHMKAMU

B apOuTpaxe, Cyne, TPETEUCKOM CyJI€.

06) Kpome TtpynHocreiri ¢ 1eHooOpazoBaHuEM, HWHQOIALMS MNPUHOCUT
MEHE/DKEPY 0 MapKETUHTY MpoOJieMbl B 00JIACTHM yIpaBJICHHs 3amacamu. B
HOpPMaJbHOM COCTOSIHUM SKOHOMHUKH TOBapHBIE 3amachkl oOpasyrr Oydep, ¢
MOMOIIbI0 KOTOPOTO CTa0MIM3UPYETCS MPEJIOKEHNEe U B CiIydae KoJeOaHus
CIpoca MPOUCXOJUT ypaBHOBEIIMBaHUE pbhIHKA. MHOIAIMS myTaeT BCe KapThl:
palnMoHayibHAas JIOTMKA PacdyeTOB OINTHUMAJbHBIX 3aMacoB IEpPECTaeT padoTaTh.
3anackl B yCJIOBUSX UHOIALUN TIPUOOPETAIOT TOMOIHUTEIBHYIO IIEHHOCTh: TOBap
BBITOJTHO «IIPHUIAEPKATh», C TEM YTOOBI MPOJATh €ro MO3Xe, KOTja ero IeHa
BBIPACTET; C JAPYroMl CTOPOHBI, BBITOAHBIM CTAaHOBUTCS HAKOILJIEHUE 3alacoB
CBIPbSI, MaTepUaioB, 00OPYIOBAaHUA U T. M., TTOCKOJIbKY, €CIM HE KYMHUTh HUX
ceifuac, TOTOM OHM CTaHYT JOpoXKe. B 3TUX 00CTOSITENHCTBAX HOPMAIBHBIN X0/
MPOJIaXX HApYIIAeTCsA, W JUIA TOTO, YTOOBl CTaOMIM3UPOBATH CBOE IOJIOKEHUE,
dbupmam crieayer npuberatb K JOTOBOPHBIM CHACJIKaM, MPEIBapUTEIHHBIM
3aKa3aM TPONYKIUHU JAPYTuX (GUPM, K BEPTUKATBHBIM W TOPHU30HTAIBHBIM

CIIMAAHUAM.
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Bapianm 29

a) JlesaTenbHOCTP MEXOTpAclHeBOW accoluanuu «YpaabCKuil depmepy,
HanpuMep, OCHOBaHa Ha MpUHIMNAaX xoiaauHra. Ee nodyepuue ¢pupmer «Depmep-
cHab» u «DepMmep-MapKeTUHT» oOecreynBaloT (epMepcKre XO3siicTBa
YengaOuHckoi  00JacTU  MalllMHAMA W MEXaHU3MaMH, CTPOUTEIbHBIMU
MarepuaniamH, KpeIWTaMH Ha BBITOJHBIX JUIsi HUX YCIOBHSX. Acconuanus
OpraHu30Bajla COBMECTHBIEC JIECOpPa3pabOTKU M PACIUIIOBKY Jieca Ha JIEJIOBYIO
IpeBecHHy, TpeOyromyocs ee ydacTHuKaMm. (Co37Jal0Tcsi  COBMECTHBIC
OpeanpusitTis Mo MepepadoTke M peaju3allid  CeIbCKOXO03WCTBEHHOU
MPOJIYKLUHH, HCIIOJB30BAHUIO IMPUPOJHO-CHIPHEBBIX PECYPCOB U HEAP 3EMIIH.
OxkaspIBaeTcsi NOMOLIb KPECTBIHCKUM XO3sMCTBaM, KOTOpPbIE CaMHU HE B
COCTOSIHUHM OO€CIEYUTh HOPMAIbHYIO Pab0Ty, HYXKIAIOTCAd B MPOMBIIUICHHON U
KOMMEpUYEeCKOll HH(pacTpyKType, CO3JaHHOW acconuanueil. B oTnenbHbIX
ciydyasx anmapar ynpasieHus TMO Moxer ObITh € OJHOBPEMEHHO U
HOJpa3ACIEHUEM MECTHOW  aJMUHUCTPALUM, KOOPAUHUPYIOIIMM  paldoTy

COOTBETCTBYIOIIETO  YPOBHS  TEPPUTOPUAIBHOM W IIPOU3BOJCTBEHHOM

UHQGPACTPYKTYPHI.

6) Bce nmorpebutenu MeyTaroT KymuTh TOBAp MOJEHIEBIE — 3TO aKCHOMa
peiHKa. K cokajaeHuto, B OTEYECTBEHHBIX PEAIUsX PHIHOYHOM SKOHOMHUKH 00
ATOM MOXHO TIOKa TOJBKO MeUTaTh, HO CHEIHUAINCTY B 00JacTH MapKEeTUHTa
HEOOXOAMMO 3HaThb O TE€X pPEANbHBIX JAOCTOMHCTBAX, KOTOpPHIE 3aJ0KEHbI B
JAHHBIN 2JIEMEHT IIEHOBOW MOJUTUKU. Ha MBICIIb O CHIDKEHUH 1IeH PUpMy MOTYT
HATOJIKHYTh HECKOJbKO oO0cTosiTenscTB. OAHO M3 HUX — HEIOTpy3Ka
IPOU3BOJICTBEHHBIX MOITHOCTEH. B 3TOM ciiydae ¢upMe Hy HO yBEIUYUTHh CBOM
000poT, a HOOUTBCA B3TOr0 3a CYET HHTEHCU(PUKAUUU TOPTOBBIX YCHIIUM,
COBEpIICHCTBOBAaHMS TOBapa M NPOYMX MeEp OHa He MoxkeT. Eme omHum
00CTOSITEILCTBOM ~ OKa3bIBA€TCSl COKpAllleHWE JOJM pbhIHKAa [0 HAmopoM
SAPOCTHOM LIEHOBOW KOHKYpeHIMU. Prpma BBICTYIIAET UMHULIHATOPOM CHUKCHHS
LEHBbl U B T€X CIy4asix, KOTJla MbITAETCS C MOMOUIBIO HU3KUX II€H HOOUThCS H0-
MUHHUPYIOIIETO TMOJO0XKEHUs Ha pbIHKE. J[J1 3TOro oHa 100 cpa3y BBIXOIUT Ha
PBIHOK C IIEHaMHU HIDKE, YeM Yy KOHKYPEHTOB, JIMOO MEPBOM CHUIKAET IIEHHI B
HAJEXKJE 3aM0JIyduTh ce0e TaKyro JOJI0 PhIHKA, KOTOpas OOECIEeUUT CHUKCHUE

H3ICPIKEK MMPOU3BOACTBA 34 CUCT POCTA €TI0 o0BeMa.
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Bapianm 30

a) Ilocne BbpIMOAHEHWs 3a7ad  KOHCOPLUMYM  IMpPEKpallaer CBOE
cymectBoBaHue. K  KOHcopuuymMam CI€QyeT OTHECTH U BPEMEHHBIE
MEKOTPACIEBbIE NHBECTULIMOHHBIE, HAYYHO-TEXHUYECKUE U APYTHE KOMIUIEKCHI,
CO3[IaBa€Mbl€ [JI pealu3ali HAyYHO-TEXHUYECKUX, MHBECTULHUOHHBIX, JKO-
JOTUYECKUX W JApyrux nporpamMm. Hampumep, ogHOM M3 3amad KOHCOPLHMYMA
«Apan», coszmaHHoro B kKoHie 1990 r. mo pemnieHHIO OBIBIIETO COIO3HOTO
MPaBUTEIBCTBA, OBUIO 3KOJIOTMYECKOE CHaceHue ApalbCKOro MOpsl U €ro
OacceitHa. B coctaB KoHcopliiyMa B CBO€ BpEMsI BXOJMJIM DSl COIO3HBIX U
pecyOJIMKaHCKUX MHUHHUCTEPCTB M BEJOMCTB, MHOTHE TMPEANPUATUS H
opranm3zauuu. Ilocne pacmaga CCCP  koHcOpuMyM IpEeKpaTHJ — CBOE
cymectBoBanue. B 1998 1. Mexny DpPOMBIIUIEHHBIMA MPEINPUATHIMU,
HayYHBIMU U MPOEKTHBIMU OpraHu3auusMu Poccum m YkpauHbl ObLI 3aKIIIOUEH
JIOTOBOP O CO3JITaHWM HOBOTO IMACCAXUPCKOro camoiera «AH» MexayHapogHoro
kiacca. Ilocie ocBoeHus BBITYCKAa 3TOM MAalIMHBI MPEAIIOJIAracTCsl W3MEHEHUE

dbopmBbI TI0oroBopa.

0) EcTecTBeHHO, 4TO Takas opHeHTalus TpedyeT oT (UpMbI pa3paboTKu
MEPONPUATUN MO CHUKEHUIO U3/IEPIKEK U3TOTOBICHHS U PEAU3aUU IPOAYKIUN
KakK 3a CYET COBEPIIECHCTBOBAHUS TEXHOJOTMHU U OPraHU3allMK IPOU3BOJICTBA, TaK
U yBeJIWYeHUs: o0beMa BhIMTycKaeMou npoaykiuuu. [{ensr Ha mpoaykiuio Gupmbl
1 o0beM MPOMU3BOJICTBA TECHO B3aMMOCBS3aHB. UYem OoJbllle KOJIUYECTBO
BBIITYCKAEMOM MPOAYKIIUU, TEM BBIIIIE 3arpy3Ka MPOU3BOJICTBEHHBIX MOLIHOCTEN,
TeM OOJIbIlIe Y MPEANPUITUS BOZMOKHOCTEH CHU3UTh U3JEPKKU TPOU3BOJICTBA U
B KOHEUYHOM cueTe 1eHbl. [Ipu 60mbI110i CepUiHOCTH MPOTYKIIUUA U3ETHS MOTYT
OBITh peann30BaHbl 1O 00Jee HU3KOM 1IEHEe, HO ATO €lIe HE O3HA4aeT, 4TO OHU
00s13aTeNIbHO JIOJDKHBI TTPOJIaBaThCsl MO Tako IieHe. UToObl JOOMTHCS Takou
CUTyallud, HEoOXOAMMO cJlieJlaTh KaKk MOXHO ©Oojiee 3aTpyAHUTEIbHBIM
BHEJIPCHUE Ha JAHHBIA PBIHOK COBITA HOBBIX KOHKYPEHTOB. J[Jis1 3TOTO HY>KHO
3a00TUTHCST HE TOJBKO O CHUXEHUM W3JCPKEK, TOBBIIICHUA KadyecTBa
MPOAYKIMHU, HO U TPOBOJINTH AKTUBHYIO MHHOBAIMOHHYIO JIEATENbHOCTh. Bee atn
(dbakTopbl, BMECTE B3ATHIC, JEIAIOT CJIMIIKOM BBICOKUMHU JIs MPEATPUSITHS -
ayTcaiiiepa, Tpexae He padoTaBIIEro Ha JaHHBIA PBIHOK, WU3JCPKKHU IO €ro

OCBOCHHIO.
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1.2 Hampsim: 0502 — MeHex:KMeHT
Bapianm 1

a) [lpeanpuHUMAaTenb, OCYIIECTRISIIONIUN CBOIO JEATEIbHOCTh B KAUECTBE
IOPUIUIECKOTO JIUIA, HECET MMYIIECTBEHHYI0 OTBETCTBEHHOCTh B 3aBUCHMOCTHU
OT TMPABOBOTO TOJIOXKEHUSI (PUPMBI: JIMOO BCEM CBOUM KAlMUTAJIOM U JUYHBIM
MMYIIECTBOM, JIUOO TOJBKO KamuTaygioM. [IpeanmpuHUMaTensCTBO TMpearnosaraet
MEePCOHAIBHYI0 AKOHOMHMYECKYIO, a HE KOJIJIEKTUBHYIO aJIMUHUCTPATUBHYIO
OTBETCTBEHHOCTh 3a pE3yIbTAThI paboTHI. [IpaBoBBIC HOPMBI
IpEANPUHUMATEIIBCKOMN TESITEILHOCTH BKIIFOYAIOT TAKXKe MOPSIOK MpeKpalieHus
NeATeTbHOCTH (UPMBI WM WHIWBUAYATHHOTO TPEANPUHUMATENS, KOTOPBIN
npeaycMaTpuBaeT M ClAydad, Korja IpeAlnpUHUMATENIbCKAs JeATeIbHOCTD
MpeKpamaeTcss CyIoM WId B pe3yiabTaTe OaHKPOTCTBA, HAPYIICHUS
3aKoHOAaTeIbCTBA. B moO0M ciydae ompenensercss TMOpsSI0K U CPOKHU
MIPEKpaICHUs MPEAIPUHUMATEIHCKON NEeITebHOCTH. B comep)kaHue MOHSATHS
«TIPEeANPUHUMATEIECTBO» BXOJIUT TaKOe MOHATHE, KaKk «Ou3Hec». buzHec — 310
JIeN0, JeoBas aKTHBHOCTH, HAIIPaBJICHHBIC HAa PEIICHHWE 3a/ad, CBA3aHHBIX B
KOHEUYHOM HTOT€ C OCYIIECTBJICHHEM Ha PBIHKE Olepalnuii oOMeHa TOBapaMH W
yCIIyraMu MEXIy HSKOHOMHUYECKHMH CYOBEKTaMH pBIHKA C HCIIOJIb30BAHUEM
CIOKMBIIUXCS B PBIHOYHOH TIPaKTUKE HOPM HM METOJOB KOHKPETHOMU

ACATCIBHOCTH.

06) CyThb nOpeanpuHUMaTEIbCTBA COCTOUT B TOM, 4YTOOBI B YCIOBHUSIX
HEONPEEICHHOCTH PhIHKA HAXOIUTh BO3MOKHOCTH HAWIYUIIErO UCIIOIb30BaHNUS
COOCTBEHHOCTH B BHJI€ KaluTajga, UMYIIECTBA, MATEHTHBIX MpaB M JAPYTHUX
pecypcoB W A0OMBAThCA PEaTM3alMM ATHUX BO3MOXHOCTEH B IMPAKTUYSCKOU
nestenbHOCTH. [lpeAnpuHUMATeNbCTBO MPEANnoaaraeT Hajauyue SKOHOMUYECKU
000COOJIEHHBIX CYOBEKTOB PBIHOYHOTO XO3SIMCTBa, KOTOPbIE BCTYHAIOT MEXKIY
co0oli B mpaBOBbIE, IOpUANYECKUE, (DMHAHCOBBIE M JIpyrue OTHOLIEHUs. Takux
CyOBEKTOB MMEHYIOT NapTHEpaMM, KOHTpareHTaMH, CTOPOHAaMU B CJEJKE.
DKOHOMHUYECKAs 000CO0JEHHOCTh 03HaYyaeT ux X035MCTBEHHYIO
CaMOCTOSTEJIBHOCTh W HMMYIIECTBEHHYIO OTBETCTBEHHOCTb 3a PE3YJbTaThl
nesitenbHOCTH. M3  3KkOoHOMHMYECKM 000COOJIEHHBIX CYOBEKTOB PBIHOYHOIO
X03siicTBa  CKJajabIBaeTcsi (UPMEHHAas CTPYKTypa pbIHKa - OTpPacieBoro,

HallTMOHAJIbHOT'O, MUPOBOIO.

35



Bapianm 2

a) B coBpeMEHHBIX YCIOBUSAX JNELEHTpAIN3alusl YNPABICHUS B KPYIHBIX
(¢upmMax TOPUBOIUT K TMOSBICHUIO B UX CTPYKType OOJNBIIOTO 4HcIa
MOAPA3JAEICHNUN, BBICTYNAIOMINX HA PBIHKE B KAadyeCTBE CAaMOCTOSITEIbHBIX
SKOHOMHUYECKH OOOCOOIEHHBIX CYOBEKTOB. OTHU IMOJAPA3JCIICHUS HAJEJICHBI
XO34MCTBEHHOM M YacTO IOPUAUYECKOW CaMOCTOATENIBHOCTBIO,  OJIHAKO
JEHCTBYIOT COIVIACHO U B pycie oOuiei riio0aabHON MOIUTUKY IJIaBHON (UPMBI.
B cBsA3M ¢ 3TUM cnenyer uMeTh B BUAY, YTO CTPYKTYPY COBPEMEHHOIO PBIHKA B
T000W CTpaHE ONPENENSIIOT KpYIHbIE (UPMBI, KOTOpbIE MOAAEPKUBAIOT
YCTOMYMBOE TMOJOKEHHE HKOHOMHKA M OOECIEUMBAIOT BBICOKHA YpPOBEHB
KOHKYPEHTOCTIOCOOHOCTH IIPOYKLIUU Ha MHPOBOM PBIHKE.
[IpennmpuHuMaTeEnsCTBO MIPEAIIONIAracT HECCHHE CyOBEKTOM
IPEAIPUHUMATEIIBCKON EATEIBHOCTY HMYIIECTBEHHOM OTBETCTBEHHOCTH 34
pe3yJIbTaThI XO34MCTBEHHOU NEATEIIbHOCTH. [IpennpuHnMarens,
OCYIIECTBIISIOLIUI CBOIO JESITEIbHOCTh 0€3 00pa30BaHus OPUINYECKOTO JIMIIA,
OTBEYAET MO 00s3aTENbCTBAM, CBSA3AHHBIM C 3TOM JEATEIBHOCTHIO, BCEM CBOUM
UMYLIECTBOM, 34 UCKIOYEHHEM TOI0 UMYILECTBA, HA KOTOPOE B COOTBETCTBUU C

3aKOHOJATEIHLCTBOM CTPAHBl HE MOXKET OBITH OOPAIIEHO B3bICKAHUE.

0) busHec-nonsitue OoJjiee MIMPOKOE, YEM MpPEAIPUHUMATENbCKAs
JesITeIbHOCTh, MOCKOJbKY K OH3HECY OTHOCUTCS COBEpIICHHE JIHOOBIX
€AMHUYHBIX PA30BbIX KOMMEPUECKUX CHAEJIOK B 000U cdepe AesTeNbHOCTH,
HampaBJICHHBIX Ha TnoydeHue pgoxona. CyOwbekT B Ou3HEce WMEHYETCs
OM3HECMEHOM WJIM KOMMepcaHTOM. [IpakTudeckn BO BCeX HAIMOHAIBHBIX
CHUCTEMax IpaBa CYLIECTBYIOT OCOObI€ IMpaBWiia IESTEIbHOCTH KOMMEPCAHTOB
KaK CaMOCTOSITENIbHBIX TMPEANPUHUMATENCH, OCYIIECTBISIOMNUX CHCIKH pau
nojyyeHus: aoxona. Craryc KOMMEpCaHTa NpPU3HAETCA IO 3aKOHY 3a JIUIIOM,
JESTENBHOCTh ~ KOTOPOTO  XapaKTepU3yeTCs  CIENYIOIIMMH  TPU3HAKAMH:
3aKJIFOUEHHUE CIEJIOK M OCYIIECTBICHUE MHBIX XO3AMCTBEHHBIX ONepaluil B BUE
NpeIPUHUMATENHCTBA; OCYIIECTBICHNE MPEANPUHUMATEIILCKON NeATeIbHOCTH
OT CBOEr0 MMEHH, B KAueCTBE CaMOCTOSITEIIbBHOIO 3KOHOMHUYECKOTO CyObEKTa
PBIHOYHBIX ~OTHOIICHWHA. B  KauecTBE KOMMEpPCAaHTOB BBICTYMAIOT Kak

HHINBUAYAJIbHBIC IPCAIIPUHUMATCIIN, TAK U O6’B€I[I/IHCHI/I$I HpeﬂHpHHHMaTeHeﬁ.

36



Bapianm 3

a) KommepcaHTbl BeAyT X034iCTBEHHYIO AESITENbHOCTD MPO(hecCroHalbHO,
CHELMAIM3UPYACh Ha KOHKPETHBIX BHUAAX JEATEIBHOCTH: NPUOOPETEHUH U
MpOJaXh TOBAapOB M  ILEHHBIX OyMar, OCYHIECTBIEHUU  CTPAXOBBIX,
TPAHCIIOPTHBIX, OAHKOBCKUX, TOPTOBO-NIOCPEIHUYECKUX U APYyrux omnepanuii. K
KOMMEpPCAHTaM OTHOCSITCSI TakKe BIAJEIbIbl HEOONBIIUX MPOMBIIIICHHBIX
OPEANPUATUN, NPEIIPUATHN CEIBCKOIO XO3SMCTBA. YCIOBHEM IPU3BAaHUA 32
JUIOM CTaryca KOMMEpCaHTa SBISETCA €ro JesATeNbHOCTh B KadeCTBE
CaMOCTOSITEJIBHOTO npeanpUHUMATES, COOCTBEHHMKA UMYLIECTBA,
BBICTYNAIOUIETO B XO3AMCTBEHHOM OOOpPOTE OT CBOEr0 MMEHU HE3aBHCHMO OT
cheppl  €ro  XO3SIMCTBEHHOM  JEATENbHOCTH  —  [POU3BOJCTBEHHOM,
CEJIbCKOXO3SIMCTBEHHOM, TPAaHCIOPTHOW, OaHKOBCKOW M Tak nanee. Baunmy
IIMPOKOM TPAKTOBKM TOPIOBBIX CHEIOK B 3aKOHOJATEIbCTBE MHOIMX CTpaH
cepoil nesTeIbHOCTH KOMMEpPCaHTa SIBISIETCS Kak oOpalleHHe TOBapOB, TaK U

IMPpOU3BOACTBA.

0) Ilom mnpenmpusTHEeM IOHUMAETCS IPOU3BOJICTBEHHO-X03HCTBEHHAS
€MHUIIA, TPEJICTABISIONIasi coOO0M COBOKYIMHOCTh MAaTE€pUANIbHBIX U JIIOJICKUX
pecypcoB, ONpEACIICHHbIM 00pa3oM OpraHu30BaHHAs JUIS  JOCTHKCHUS
KOHKPETHO TIOCTaBJEHHBIX Ilejieil. B 3akoHopaTenbcTBE OOJBIIMHCTBA CTPaH
MPEANPUATHE HE OINPEACICHHBIA HMYIIECTBEHHBIA KOMIUIEKC, BKJIFOYAFOIIAN
MaTepUalibHbIE U HEMATEPUAIIbHBIC DJIEMEHTHI U SIBJISIFOLIUNACS OOBEKTOM IpaBa.
OTO HMMYIIECTBEHHBIH KOMILJIEKC MPUHAIICKUT MPEANPUHUMATEI0, KOTOPBINA
yIpaBJseT AaHHBIM UMYyIIecTBOM. K HemaTepuaabHbIM dJEMEHTaM OTHOCSITCS:
JIEJIOBBIC CBS3H, MOJOKEHUE Ha PBIHKE, IPHOOPETEHHAs penmyTalus, KIUSHTYpa,
4TO OOBEAMHSETCS TIOHATHEM «TyA-BWUI». B KkauectBe 00BEKTa TmpaBa
NPEANpUsTAE OIICHUBACTCS KaK OIpeNeNeHHBIM 00pa3oM 000c0o0JIeHHOE B
XO03IMCTBEHHOM 000pOTE€ UMYILECTBO, BBIJACISIEMOE U3 OCTAJILHOIO MMYIIECTBA
MPEANPUHUMATENISE PACCMATPUBACTCS KaK CaMOCTOSITENIbHBIA CyOBEKT IpaBa, 3a
HUM HE MPU3HACTCS XapakTep XO3SUCTBEHHOro oOpa3oBaHMs, 00J1aJaroIIero
000COOJIEHHBIM UMYIIIECTBOM, COOCTBEHHBIM OalaHCOM | TIOJIb3YIOIIETOCS

paBaMu IOPUIUUYECKOTO JIMIIA.
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Bapianm 4

a) K ymciy BHEIIHMX MCTOYHUKOB (DMHAHCHUPOBAHUS OTHOCATCS 3aWMBbI U
KPEINUTHI, MOJIyYaeMble Yy KOMMEPYECKHX OAaHKOB, CHEIMAIbHBIX (PMHAHCOBBIX
yupexaeHuil.  PykoBoguTenb — OPOW3BOACTBEHHOTO  OTHEJEHUS  MOXKET
CaMOCTOSITENIBHO pEIIaTh BOMPOC O KPATKOCPOUHBIX 3aiiMax M KpeauTax, MEXIY
TE€M KaK 3a IMOJYyYEHUEM JOJITOCPOUYHBIX 3aUMOB OH HE MOKET HEIOCPEICTBEHHO
oOpatuTbcad B OaHK, HE IOJYYUB COOTBETCTBYIOIIMX TapaHTUH Y BBICLIETO
pykoBozacTtBa. [lpm paspaboTke (UHAHCOBOW TIONUTHUKHM B  OTHOIICHUU
UCTOYHUKOB (DMHAHCUPOBAHUS BCErAAa IPUOPUTETHOE 3HAYEHUE OTIHACTCS
BHYTPEHHUM HMCTOYHHKaM, (POPMUPYEMBIM KaK Ha BBICIIEM YPOBHE YIIPaBIICHUS,
TaK 1 Ha YPOBHE MPOU3BOACTBEHHOI'O OT/EJIEHUS, UMEIOLIETr0 CBOM (PMHAHCOBBIN
Oromker u Oanmanc. K yuciay BHYTPEHHUX MCTOYHUKOB (PUHAHCUPOBAHMS
OTHOCSITCSI TAKX€ CPEJCTBA, MOJyYyaeMble OT CHELHATU3UPOBAHHBIX JOUYEPHUX
¢uHaHCcOBBIX KoMnaHuil. Ha mpakTuke oOBIYHO MPOHM3BOJCTBEHHOE OTACIICHUE
s oOecredyeHUs  CBOEM  XO3AWCTBEHHOM  JAEATENbHOCTH  HCHOJb3YET

OIHOBPCMCHHO PAa3JIMYHbIC HCTOYHUKH (1)I/IHaHCI/IpOBaHI/I$I.

0) bonboe 3HaueHue npu GOPpMUPOBAHUU COBITOBOM MOJUTHKU (DU PMBI
UMEET pEeIIeHHEe BOIpPOCa O COBEPIICHCTBOBAHWUM METOJOB pabOThl C
KOHEYHBIMU moTpedutensimu. [lepBocTeneHHY0 pob B 3TOM BOIPOCE UTPaAET
OllEHKa 3aTpaT Ha BHEJIPEHUE TEXHUYECKUX CpPEICTB O0OCIyXUBaHUS
MOKymareyne (MojJy4eHue 3aKa3oB), KOMIBIOTEPHON TEXHHMKU ISl yyeTa
TOBapoOB, MOCTYNMBIIMX Ha CKJIaAbl M MPOJAHHBIX NOTPEOUTENSIM Yepe3
PO3HUYHYIO CE€Th WJIM HEMOCPEJICTBEHHO CO CKiada. B COBpEMEHHBIX yCIOBHSIX
0€3 MCMOIb30BaHUSI KOMIBIOTEPHOM TEXHWKHM M aBTOMATHU3MPOBAHHBIX  CHCTEM
o0paboTku  wHGOpPMAIMU  TPAKTUYECKU  HE MOXKET OOOUTHCHh HU OJHAa
dbupma, Kak KpynHas mo o0beMy TOPTOBBIX OINEpaluil, Tak U HeOOJbImasl.
[TosTomMy mpu pa3paboTke mporpaMMbl MapKETHHTa HEOOXOIUMO y4eCThb BCE
HEOOXOAMMBIC JUIsl pealu3alui MPOAYKIHMH 3aTpaTbl M HUX OKYIAaeMOCTb.
O6ocHoBaHUEM 3 pekTuBHOCTH COBITOBOM MTOJIUTUKH SIBJISICTCS
MHOTOBAapUAHTHBIN pacyueT H3JEepKEK OOpalieHus: U BbIOOP Ha €ro OCHOBE

OIITUMAJIBHOTO BapHaHTA.
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Bapianm 5

a) dunancoBas MNOAJEpKKAa OKa3bIBA€TCS JUJepaM IMyTEM TMpPeno-
CTaBJIEHUS KPEIUTOB, CKHAOK C II€HBbI, CyOCUIU, CPEICTB Ha MPOBEICHUE
peKJIaMbl U CTHUMYJIHpOBaHUWE cObITa Ha IeJeBOM pbiHKe. COBMECTHBIC
OpEeaNpUsITHSI, OCYIIECTBISAIONIME COBITOBBIE ONEPALU, CO3AAI0TCA C YUYETOM
cnenn(UUEeCKUX YCIOBHUH KOHKPETHOW CTpaHbl —  HalMOHAJIHHOTO
3aKOHOJATEeNbCTBA,  3alpellalomuX  co3laHue  (GUupM™M,  MOJHOCTHIO
NpUHAIIEKAIUX HWHOCTPAHHOMY KalHTaly, TJe MpsAMbIe KOHTAaKThl C
NOKyNaTelsIMA  3aTPYJIHEHbl  CYIIECTBYIOIIMMH  MpaBHJIaMH  TOPTOBIU
(mampumep, 00s3aTeNbHOE UCIIOIBb30BaHUE TOPTOB B MPOBEICHUU UMIIOPTHBIX
omepanui) WJIM PBHIHOK TMOJEJEH MEXJAy  KpYmHbIMH  ¢uUpMaMu |
TpyaHonoctyned. COBITOBOM ammapar APyrux (GUpM UCMOJIB3YEeTCs Ha OCHOBE
COrJallleHUl O pealu3aluud OpOAYKIUU yepe3 COBITOBYIO CHUCTEMY
COOTBeTCTBYIOIIENH (upmbl. BbiOop cuctembl cObITa 3aBUCUT OT pPa3MEPOB
HEOOXOIMMBIX (DMHAHCOBBIX 3aTpaT, UX 11eJ1ecO00pa3HOCTH U I(PHEKTUBHOCTH,
KOTOpasi OMpEeNsieTCs] COMOCTAaBJICHUEM albTEPHATUBHBIX  BapHUaHTOB U

IMPOBCACHHUCM COOTBCTCTBYIOIIHUX PACUCTOB.

6) Ornenka (GUHAHCOBBIX CPENCTB, HEOOXOAMMBIX JUIS OpTraHHU3aIUH
NpaBUJIbHOM ©  A()QPEKTUBHOM CUCTEMBbl OOCTY)XUBaHUS TMOTpeOUTEINEH,
npearnojiaraeT pacueT 3aTpaT Ha CO3/JaHMe W O0OpYIOBAaHUE COBPEMEHHOMN
KOMITBIOTEPHOM TEXHMKOW CTaHUMH TEXHUYECKOTrO OOCTYXUBaHUS, CKJIAaJI0B
3aMacHBIX YacTeW, PEMOHTHBIX MAaCTEPCKHX, oOecrieueHrne KBaIU(OUIIMPOBAHHBIM
MEPCOHAJIOM TMEPENBIKHBIX MACTEPCKUX, MW JAPYTruX 3aTpar, KOTOpbIC
YYUTBHIBAIOTCA TIPU pa3paboTKe MporpaMMbl MapkeTuHra. K unciy BakHEHITUX
METOJIOB CTUMYJUPOBAHUS COBITA HEOOXOJUMO OTHECTH TaKXKe CHUCTEMY
dbopMHpOBaHMs CIIpoca MOTPEOUTENIeH U UX MOTPEOHOCTEH MyTeM YCTaHOBIICHUS
JIUYHBIX KOHTAaKTOB C KJIMEHTAaMHU B MECTaX MPOJa)KH, Ha JEJIOBBIX BCTpeuax,
MpEe3eHTAUAX, CHUMIIO3UYyMax, Ha BBICTABKax M sApMapkax, aJApecHOro
pacrpocTpaHeHUs KaTaJlorOB U MPOCIEKTOB (DUPMBI; TOKa3a U JEMOHCTpaIluu
TOBApOB, TIPEXKJE BCEro, MamuH ©W OOOpyJOBaHUS B JICHCTBUH,
NOPEOCTaBIIEHUsI  TOBApOB  BO  BPEMEHHOE  O€CIUIaTHOE  IOJb30BAHME
MOTEHIIUATBLHBIM TTOTPEOUTETISIM; TIPOJAKH TOBAPOB B KPEJUT U C PACCPOUKOMN

ImjIaTexa.
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Bapianum 6

a) KpymHoli  muBepcHpUIMpOBAHHOW  KOMIIAHMH  HEOOXOauMa
MHOTOKAaHAJIbHAsl CUCTEeMa CObITa, MMEIOIIas CBOM OCOOCHHOCTHM Ha KaXKIOM
neneBoM peiHKe. Ho Takas cucrema co3maeTrcss IOCIIENOBATENIbHO, ITOATAIHO.
Ha HauvanpHOM »3Tame, KOrJla OCYIIECTBIISIFOTCS JKCIOPTHBIE ITOCTABKH, HET
HEOOXOJUMOCTH CO3/1aBaTh CICIMAIM3UPOBAHHBIA amnmapaT, UMH 3aHHMAcTCS
oTzen cObITa MPOU3BOJACTBEHHOTO oTAeneHus. [lo mepe Bo3pacTaHusi oObema
AKCIIOPTa BO3HHUKAET HEOOXOAUMOCTbH JIMOO B CO3JIaHUU 3KCIOPTHOIO OTJEIA,
nu00 B HCMOJIb30BAHMU HE3aBUCHUMBIX JKCHOPTHBIX (PUPM, HAXOIAIIUXCSA B
cBoeil ctpane. Ha BTOpoM »sTame, Korja HaMeuy€H CTaOWIbHBIM BBIXOJA Ha
3arpaHUYHbIN 1EJIeBON PHIHOK, BOSHUKAET HEOOXOAMMOCTh BEIOOpA HE3aBUCHUMOTO
TOPrOBOI0 TMOCPEAHHMKA HCXOAsl M3 II€JIed W CTpATeruu, pa3padOTaHHON mJis
JAHHOTO pbIHKA. BO3MOXHO, HCMOJIB30BAHUE OJHOBPEMEHHO HECKOJIBKUX
MOCPETHUKOB Pa3JIMUHBIX KaTeropuil. BrmocnenctBuu TOProBoMy MOCPETHUKY,
3apEKOMEH/IOBABIIIEMY Ce0s HAWIYUIIMM 00pa3oM, MOXKET ObITh MPEAOCTaBICHO
WCKJIIOUUTEIILHOE TPAaBO MNPOAAXKH MPOAYKIMH Ha 3aKPEIUIEHHOW 3a HUM

TEPPUTOPHUH.

0) lleneBas HOopMa TPUOBLTM YCTAaHABIMBACTCS HA TUIAHOBBIH MEPUOJ
b depeHIUPOBAHHO MO Ka)XXJO0MY TOBapy WJIM TpynIe TOBApOB, a yalle
BCEro Mo OTAEIbHOMY MOAPA3/eICHNI0, BBICTYNAIOMIEMY LEHTPOM HPUOBLIH.
JlobuBasicb yCTOMYMBON NPUOBUIM MO (PUPME B LEJIOM B YCJIOBHUSX BBICOKOH
CTENEHU JIEeUEHTPAIN3aLUU YIPABICHUS, LUEHTPhl MPUOBLIM MOTYT HAAENSTHCS
OTBETCTBEHHOCTBIO 32 PEHTA0EIBHOCTh IPOU3BOJCTBA, U KAXKI0E MOAPA3ACICHUE
caMO JOJDKHO CTPEMHUTBhCS K IOJIyUEHUIO HaumOojiee BBICOKON MPUOBLIH.
[IpoBeneHne Takoil MOMUTUKH MPEIOJIaraeT NpeJ0CTaBICHHE TPOU3BOACTBEHHBIM
OTHEJNECHUSIM M 3arpaHWYHbIM JIOYEPHUM KOMIIAHUSIM CaMOCTOATEIBHOCTH B
YCTAaHOBJIEHUM TPaHC(PEpPTHBIX LIE€H, KOTOpble OOBIYHO MPHUPABHUBAIOTCA K
YPOBHIO PBIHOYHBIX LI€H, aHAJOTMYHBIX TEM, KOTOPbIE HA3HAYAIOTCS BHEIIHUM
KOHTpareHtaM. Takas cuctemMa BHyTPpU(UPMEHHBIX OTHOIICHHUH CITy>KUT OCHOBOU
JCLICHTpaTU3allui YIIPABIICHUS, U TPAaHCPEPTHBIE LIEHBI 371€Ch UCIIOIb3YIOTCS JIS
KOOpJIMHAIIMK PELIEHUH MO BOMpOcaM IPOU3BOACTBA M CObITA B MHTEpEcax

(bUpMBI B 1I€TTOM.
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Bapianm 7

a) MeHemKMEHT Kak COBpEeMEHHas CHUCTeMa yOpaBlieHus QupMoii,
OpEeIIpUsITUEM,  JIEHCTBYIOIIMM B  YCIOBUSX  PBIHOYHOM  HKOHOMHKH,
IpearnoyiaraeT CoO3/JaHUe YCIOBHM, HEOOXOAUMBIX [UIsi UX 3S()(HEeKTHBHOTO
(YHKIIMOHUPOBAHUS U pa3BUTHSA IPOU3BOJICTBEHHO-X035IIICTBEHHON
AesTeNnbHOCTH. Peub uyet o Takoi cucteme ynpapieHus (MPUHIUNAX, GYHKIUIX,
METOJaX, OPTraHU3ALMOHHOW CTPYKTYpE), KOTOpas MOpOXKJIeHa OOBEKTUBHOMN
HEO0OXOUMOCTBIO U 3aKOHOMEPHOCTSIMU PBIHOYHBIX OTHOILIEHUH
XO3sIIICTBOBAHUS, CBSI3aHHBIMH C OpUEHTaLUEN (PUPMbI HA CIIPOC U MOTPEOHOCTH
pBIHKA, Ha 3ampochl WHAMBUAYAJIbHBIX  MOTpeOuTenel; obecrneueHue
3aMHTEPECOBAHHOCTH pPAOOTHUKOB B HAMBBICIIMX KOHEYHBIX pe3yJbTaTax;
IIUPOKHUM HCIIONH30BAHMEM HOBEHIINX HAYYHO-TEXHUYECKUX JOCTHXKCHHUIA;
pEryJIMpOBaHUEM MEXK(PUPMEHHBIX OTHOIIEHHH. OCOOEHHOCTb COBPEMEHHOTO
MEHEPKMEHTA COCTOUT B €r0 HAIPaBJICHHOCTHU Ha 00€CIEYEHUE PALMOHAIBHOIO
BEJCHMS XO31CTBA HA YPOBHE (PUPMBI B YCIOBUAX JNEPUIUTHOCTH PECYPCOB,
HEOOXOIUMOCTh  JIOCTIDKEHHS  BBICOKMX  KOHEYHBIX  PE3yJIbTaTOB  C
MUHUMAJIbHBIMM 3aTpaTaMH, ONTUMAJIbHON ajanTaiuuu (QUPMbI K HOBBIM

PBIHOYHBIM YCJIOBHSAM.

06) Cucrema ynpaBieHus, OTBeyawllas TpPeOOBaHUSAM, JIOTUKE U
3aKOHOMEPHOCTSIM ~ COL[MAIbHO- 3KOHOMHYECKOIO pAa3BUTHS, JOJKHA OBITh
ruokoit u  3¢dexTtuBHON. M3MeHeHHe  YCIOBUH  NPOU3BOJICTBEHHOU
JEsITeIbHOCTH, HEOOXOAUMOCTh aJ€KBATHOTO MPHUCHOCOOJIEHUS K HEMl CUCTEMBI
yIOpaBlIeHUs] BO3ACUCTBYIOT Ha OPraHU3alMOHHYIO CTPYKTYPY (UPMBI B BEIYT K
nepepacnpeziesieHn0 (pyHKIMHA yOpaBieHUs MO YPOBHSAM OTBETCTBEHHOCTH,
dopmam ux B3ammozeiicTBus. COBpeMEHHAs TEOpHsI U MPAKTHKAa MEHEIKMEHTa
npuoOpeTaeT oco0oe 3HAYeHHE C JBYX TOUYEK 3peHus. Bo-mepBbIX, mepexon
HSKOHOMHUKH Ha PBIHOYHBIE OTHOIICHUSA TPeOYIOT M3ydeHus (GpopM u METOAOB
yIOpaBJI€HUS Ha YPOBHE OCHOBHOTO XO3SHMCTBEHHOTO 3BE€HA - MPEANpPUATHS,
MIPOU3BOACTBEHHOTO OTAeNeHus. [IpakTudeckoe HCIMOIb30BaHWE TAKOTO OIBITA
HAa OTEUYECTBEHHBIX MPEANPUATUAX U 00bETUHEHUIX — OJIHA U3 MEPBOOUECPEAHBIX
3a7a4. BoO-BTOpBIX, IIUPOKUK BBIXOJ OTEUYECTBEHHBIX MPEANPUATHAN U
00BbEIMHEHUN HAa MUPOBbIE PHIHKU OOYCIOBIMBAET HEOOXOAMMOCTh U3yUYEHUS U

3HAaHHUA IMPAKTUKHW MCHC/PKMCHTA.
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Bapianm 8

a) Bmecro nekmapanuu o0 HEOOXOJUMOCTH HCHOJIB30BAaHUS PHIHOYHBIX
OTHOIIEHUN AaKTUBHO IIPOBOAMTCA pPAadOTa MO U3bICKAHUIO KOHKPETHBIX U
peasbHbIX MyTeH, (popM M METOJOB MX OPraHUYECKOTO COUETAHUS B EAUHYIO
[IEJIOCTHYIO CHCTEMY. B 4acTHOCTH, K OCHOBHBIM HAalpaBiICHUSIM pPePOpMbl
NPEANPUATHNA, PEATU3yeMOW B HACTOSLIEE BPEMS, MOKHO OTHECTU — U3MEHEHHE
OTHOIIEHUS COOCTBEHHHMKOB M YIPABISIIOIIKUX HOPEANPUITHNA, YTO O3HAYaeT
MOJIOTYETHOCTh  YIPABIAIOIMIUX TPEANPUITUA COOCTBEHHHMKAM, pa3JieleHHE
JOJDKHOCTEM  yNpaBisIOLIEr0 MW IpelacefaTesss CcoBeTa JUPEKTOpPOB B
MOJIKOHTPOJBHBIX TOCYAAPCTBY KOMITAHWUN, OTPaHUYEHUS COBMEUICHHH OIHUM
JUIIOM  TIOCTOB  PYKOBOJIMTENEW B  pa3HbIX  KommaHusx. OkaszaHue
rOCyIapCTBEHHON MOAJIEPKKH TOJIBKO TEM HPEANPHUITHIM, KOTOPHIE OTBEYAIOT
TpeOOBaHUSAM pPEPOPMBI, CBOEBPEMEHHO MPOU3BOAST HCIOIHEHUS TEKYIIUX
miatexxeid B Ormomker. Ilepexon Ha MeXAYHApOAHO-IPU3HAHHBIE HOPMBI
OyXrajarepckoro ydéra, 4yro OOECIEeYUT JOCTYH K OTYETHOCTH MpearpHUsITHIA
coOCTBEHHHMKaM U  uHBectopaM. lloompenne  N€ATENTbHOCTH  aKTUBHO

pedopMupyromuxcs NpeanprusaTHil MyTEM CHUKEHUS Hajlora Ha IPHUObLIb.

0) [IpoBeneHue paguKaIbHOU AKOHOMHYECKOMN pedopMmbl,
MpeayCMaTPUBAOIICH N3MEHEHHsI (OpM COOCTBEHHOCTH, TIPABO MPEANPUATHI Ha
XO3SIUCTBEHHYIO CaMOCTOSITEIbBHOCTh M PACIOPSDKEHUE pe3yJbTaTaMu Tpyaa,
CO37aeT OOBEKTUBHBIC SKOHOMUYECKHUE YCIOBHS M BBI3BIBAET HEOOXOIMMOCTH
NpPUMEHEHUS MEHE/DKMEHTa Ha npeAnpustusx. OmbIT MOCISIHUX JIET MOKa3al,
YTO C MEPEXO0J0M Ha HOBBIC YCIIOBHUS XO3SMCTBOBAHUS HAPACTAIOT MO3UTHBHBIC
IPOLIECChl,  TMO3BOJIAIONIME  Bompoc 00  A(h(EKTUBHOM  yNpaBlICHUU
MPEANPUATASIMH  CTaBUTh KaK TMPAKTHYECKy0 3amady. OmgHakKo KakuM Obl
POTPECCUBHBIM W TIEPEIOBBIM HHM OBLT 3apyOe€XkKHBI OMbBIT, IIEHHOCTb €ro
COCTOUT HE TOJIbKO B TOM, YTOOBI CIIY)KHTh OOpasloM Uil MOApaKaHHs, HO
TJIaBHBIM 00pa3oM B TOM, YTOOBI OBITH KITFOUOM K aHAJIM3y COOCTBEHHOTO OTIBITA
U TPAaKTHKH, YMETh B HUX Pa3o0paThCs, MOJYYHTh MaTEepHaN IS CpaBHCHUN U
COTIOCTaBJICHUH. 3aJIOTOM yCTieXa SBISICTCS XOPOIllee 3HAHNE MUPOBOM MPAKTUKHU.
DTO MOBBIMIACT MPECTHK HE TOJIBKO CIICIIHATUCTOB-PYKOBOIUTENCH, HO U CTPAHBI
B I1IEJIOM, YCWUJIMBaeT  TMOBBIINICHHE  KadecTBA  MPOAYKIIMU U €€

KOHKYPEHTOCIIOCOOHOCTb.
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Bapianm 9

a) B HOBBIX YCIOBHUSX XO34MCTBOBAHMS CHUCTEMa MOJATOTOBKH U
NEPENOATOTOBKM  NpPEANpPUHUMATENEH W PYKOBOAMUTENEH  MOpPEANpUSITHI
HY)KJ1aeTcd B TaKOM IIOCTAaHOBKE J€la, MpU KOTOPOH oOydaroumumcs
CIEHIHAIMNCTOM CO3JIAI0TCSA YCJIOBUS ISl AKTUBHOTO OBJIAJICHUS B MOJHOM Mepe
3HAHUSAMHU YKOHOMHYECKOTO MEXaHW3Ma MeHekMeHTa. CIeruanucThl 00sS3aHbI
rJIyOOKO OCO3HaTh, YTO MPHUCHOCOOJIEHUE K TPEOOBAHUSAM KOHKPETHBIX PHIHKOB
[0 YPOBHIO Ka4€CTBA, TEXHUKO-IPKOHOMUYECKUM MapaMeTpam MPOAYKIHH, LIEHE,
CPOKOM TOCTaBKH JOJKHO OCYIIECTBISATHCS 3apaHee, Ha CTaaAuM pa3pabOTKU
HOBOW NPOAYKIHMHU WM MOJEPHU3ALUWHN U YCOBEPIICHCTBOBAHUM BBIITYCKAE€MBIX
U3JCIUN, J0 Hadajla IPOU3BOJCTBEHHOIO LHKJIA HWIM B CaMOM MpOLECCce
MPOU3BOJICTBA, a TaKXXe Ha CTaauud pa3padOTKU COBITOBOM MOJUTUKHU. ITO
TpeOyeT HE TOJIBKO OBJAJCHHE KOHKPETHBIMH 3HAHUSMH, HO U HOBBIC
MbIIIUICHUS.  PbIHOYHAs  SKOHOMMKA  TPEABSABISCT K  KBadU(UKAIUU
CIEIUATUCTOB-PYKOBOAUTENICH BhICOKHE TpeOoBaHusl. Baxueied QyHkiuen
BBICIIIETO PYKOBOJICTBA MPEANPHUSATUN CTAHOBATCS pa3paboTka U pean3alus

s (PeKTUBHOM CTpaTeruell OpUeHTUPOBAHHOM Ha PHIHOYHBIE KPUTEPHUHU.

0) IlocrosiHHOE OOHOBJIEHUE MPOIYKIMU JIOJDKHO CTaTh OMPEEIISIONIIM
(bakTOpOM BBDKMBAHUS OTJEIBHBIX MPEANPUATUN, CTAOUIN3AIUN U TAJIBHEHIIIETO
IIPOLBETAHUSI DKOHOMHUKHM. BaXHO yuYWMTBIBATh, 4YTO IEPBOCTEIICHHAsA 3aj]aya
MEHEPKMEHTa 3aKJII0YaeTcsi B CO3JaHMHA  OPraHU3alMOHHOW  KYJBTYpHI,
TBOPUECKOTO WHHOBAIIMOHHOTO KJIMMaTa, CTUMYJIHPYIOIIUX PAaOOTHUKOB Ha
HOBOBBeJICHUs. PykoBoauTeNn mpeanpusTUi NpU3BaHbl CTaTh MHUIIMATOPAMU B
o0NacTu peanu3alud  TEXHOJOTMYECKMX ¢  OpPraHU3AIMOHHBIX TIEPEMEH.
BaxueimM (aktopom ycrexa CTaHOBUTCS HEMPEPHIBHOE TEOPETUUYECKOE M
IIPAKTUYECKOE oOydeHue PYKOBOAUTEIIEH HOBOT'O THMA!
BBICOKOIIPO(ECCHOHAIBHBIX, KOMIIETEHTHBIX B IIUPOKOM KPyTre SKOHOMUYECKHX,
COUMAIBHBIX M  TEXHOJIOTMYECKHMX  BOIPOCOB, C BBICOKUM YYyBCTBOM
OTBETCTBEHHOCTH 3a pe3yJibTaThl JACATEIBHOCTH mOpeanpuarus. Bce 3To
MPEABSBISIET BHICOKHE TPEOOBAHMS K TIOJITOTOBKE CIIECIIHAIMCTOB-MEHEKEPOB U
B TIEPBYIO Ouepellb TeX, KOTOphbIe OYyIyT 3aHSThl BO BHEITHEAKOHOMHUYECKOUN
cdepe neaTeTbHOCTH U CBSI3aHHBI C TIOJATOTOBKOM M MPUHATUEM PEIICHUNA B 3TON

o0Jtacrtu.
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Bapianm 10

a) BayrpudupmenHoe ymnpaBieHHE pacKpbIBaeT OOIIME MPUHIIMIIGI,
(GyHKIIMH U SKOHOMUYECKHUE METO/IbI yIpPaBJICHHUSL. [Toxpo6HO
NpOaHAIM3UPOBAHBl  Takue  (PyHKIMM  yOpaBlIeHUs, KaK  MAapKETHHT,
IUTAaHWPOBAHUE, OpraHu3alusl, KOHTPOJIb, B CHCTEME KOTOPOTO PacCMaTpUBAIOTCS
(UHAHCOBBI MEHEPKMEHT, a TaK e BaKHEHIINE HKOHOMHUYECKHUE METOJbI:
KOMMEpPUYECKUN pacyeT, BHYTpU(DUPMEHHBIH pacyeT, LEHbl U MEXaHU3M
nieHooOpasoBanus. [Ipu paccmaTpruBaHuy BOMPOCOB YIIPABIICHUS TPOU3BOJCTBOM
UCIOJIb3YETCSI CUCTEMHBINA MOJXOJ KAaK METOJI0JIOTMYECKas OCHOBA YIPABJICHMUS
MIPOU3BOJACTBOM. MEHEIKMEHT — 3TO CaMOCTOSTEIbHBIN BUJ NMPO(ECCHOHATBEHO
OCYLIECTBJISIEMON JEATEIbHOCTH, HAIPABICHHOW HAa JOCTHKEHHE B PBIHOYHBIX
YCIOBHSIX, HAMEUEHHBIX L€Jeil MyTeM palMOHAIBHOIO HUCIOJIb30BaHUS
MaTepuaIbHbIX U TPYIOBBIX PECYPCOB C MPUMEHEHUEM NPUHLUIIOB, PYHKIHUHA U
METO/ZIOB 3KOHOMHYECKOIO0 MEXaHHW3Ma MEHEKMEHTa. MEHEeIKMEHT Kak
CaMOCTOSITENIbHBIM BHUJ MPO(ECCHOHAIBHON AESITENbHOCTH MPEAINOoaraeT, YTo
MEHEKEP HE3aBUCUM OT COOCTBEHHOCTM Ha KamuTald (UPMbI, B KOTOPOH OH

pa60TaeT. On MoXeT BJIaACTh aKIIMAMH (1)I/IpMI>I, a MOXKCT 1 HC UMCTb HX.

0) Tpya MeHemxepa — 3TO NMPOU3BOAUTENBbHBIA TpyA. Bo3Hukaromuii B
YCIOBUSX  KOMOMHHMPOBAHHS  BBICOKOTEXHOJOTHUECKOTO IPOM3BOJCTBA C
BBICOKMM YpPOBHEM CHeIHaln3alud paboTHUKOB. (OOecneuuBas CBs3b U
€IMHCTBO BCETO MPOM3BOJCTBEHHOTO TMPOIECCa, MEHEIKMEHT OOBEAUHSAET
pabOTHUKOB pPa3IMYHBIX CHEIHATLHOCTEH: WHKEHEPOB, MPOSKTUPOBIIUKOB,
MapKeTOJOroB, 3IKOHOMHUCTOB, CTaTHCTUKOB, IICHXOJIOTOB, IIJIJAHOBUKOB,
OyxraaTepoB U JpYrux, paboTaloIMX TOJ PYKOBOJCTBOM MEHEIKEpa,
YIOPAaBISIONIETO MPEANPUATHEM, IPON3BOJACTBEHHBIM OT/IEJICHUEM WU (PUPMOIA B
nesnoM. Bospocuime TpebGoBaHHS K YIpaBieHHIO OOYCIIOBJIEHBI YBEIMUYEHHEM
pa3MepoB MPEANPHUITH, CI0KHOCTHIO TEXHOJIOTHH, HEOOXOIUMOCTHIO BIIAJCHUS
yIpaBICHYCCKIMH HaBBIKAMH. B COBpEMEHHBIX YCIOBHUSX BCE DEIICHHUS IO
(UHAHCOBBIM, OpraHU3alMOHHBIM u HKOHOMHYECKUM BOIIpOCaM
MOATOTABJIMBAIOTCS W BbIpabaThiBaloTCsl  MNpodeccHoHaiaMu B obJsiacTu
OpraHM3aly YIpPABICHUS, KOTOPBIC OCYIIECTBISAIOT TaKKe HAOMIOACHHUS W
KOHTPOJIb HaJl BHITIOJHEHUEM MPUHATHIX PelIeHn. MEeHEeKMEHT OXBaThIBAET HE
TOJILKO JIEATEIHHOCTh MPOMBIIIICHHBIX (PUpM, HO TakKe U OAHKOB, CTPaXOBBIX

O6I.H€CTB, TYPUCTHYCCKUX ar€HTCTB, TOCTUHHUII..
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Bapianm 11

a) XO03siiCTBeHHAs IEATEIBHOCTh (PUPMBI TPEOYET TAKOTO CTHIIS pabOTHI, B
OCHOBE KOTOPOHl JIEKHUT TOCTOSHHBIA IMOMCK HOBBIX BO3MOXHOCTEH, yMEHHE
MpUBJIEKaTh U HCIOJB30BaTh JJIsl PEIICHHUs MOCTaBJICHHBIX 3a7ad Pecypchl U3
CaMbIX Pa3HOOOPa3HBIX HMCTOYHHMKOB, AOOHMBAsCh MOBBIMICHUS >(PPEKTUBHOCTH
npousBoacTBa. OnpeneneHue neneil AesITENbHOCTH (UPMBI Ha ONMXKaANIIyIO U
JAJIbHIOI0 TEPCHEKTUBBI — 3TO IJIABHOE B MEHEDKMEHTE. YTNPAaBICHUE IyTEM
MOCTAaHOBKM IIeJIe OCYIIECTBIAECTCA C YYETOM OLIEHKH TOTEHIIHAIbHBIX
BO3MOXHOCTEH (DUPMBI U ee 00eCleYeHHOCTh COOTBETCTBYIOLIUMH PECypcaMH.
PasznuyaroT nenu obmiue u crenupuyeckue. OOHE eTH 0TPaKalOT KOHILIETIIUIO
pa3BuTUs GUPMBI B LIEJOM, criennduyeckue pa3padbaTbIBalOTCA B paMKax OOIIUX
Iele 10 OCHOBHBIM BHJaM JAesTenbHOCTH  (upmbl.  PanmonanbHOe
UCIIOJb30BAaHUE  MaTepUaIbHBIX M  TPYIOBBIX PECYpCOB  MPEANOJIaraer
JTOCTHKECHHE IIeNIel MPH MUHUMYME 3aTpaT U MakcUMyMe 3(pQeKTUBHOCTH, YTO
OCYIIECTBIISIETCS B IMPOLIECCE YNPaBIEHUsS, KOrJa TIpyIIa COTPYIHUYAIOLINX

JII0JIe HampaBJsieT CBOM JIEUCTBUS HA IOCTHXKEHHUE OOIIUX IIeNIeH.

0) MeHeIKMEHT MMEET CBOM COOCTBEHHBIM SKOHOMHYECKHIT MEXaHH3M,
KOTOpBIN HAamNpaBlieH Ha pPEIICHHEe KOHKPETHBIX MpOoOJeM B3aWMOJCHCTBUSA U
pealn3alii  COUUAIbHO-DKOHOMUYECKUX, TEXHOJOTHMYECKUX, COLHAIBHO-
IICUXOJIOTMYECKUX  3a/1a4, BO3HHUKAKOIIMX B IPOLECCE  XO3AMCTBEHHOM
NEATeIbHOCTH.  DJKOHOMHMYECKHM  MEXaHU3M  MEHEDKMEHTa  OOBEKTHBHO
OOyCJIOBIIEH OCYIIIECTBIICHUEM XO3SMCTBEHHOW JESITENIbHOCTH (UPMBI B
PBIHOYHBIX YCIIOBUSIX, KOTJA PE3yJbTaThl YIPABICHYECKOM M XO3SUCTBEHHOU
NEeSATEeIbHOCTH  TOJY4YaloT OIEHKY Ha pbhIHKE B  Tpolecce oOMeHa.
OKOHOMUYECKHI MEXaHW3M MEHEIP)KMEHTa COCTOMT U3 Tpex OJIOKOB:
BHYTpU(PUPMEHHOE YIpaBIEHWE; YIPABIECHUE TMPOU3BOJICTBOM; YIPABIICHUE
nepcoHasioM. [log HayYHbBIMH OCHOBaMM YNPABICHHUS TMOHUMAETCS CHCTEMA
HAy4HBIX 3HAHUW, KOTOpas COCTABJISET TEOPETUUYECKYI0 0a3y MPaKTUKU
yIpaBJICHUS, obOecrieunBaeT MPaKTUKY MEHEPKMEHTA HAayYHBIMHU
pekomeHganuamu. [lepBblid  3Tam  METOJOJOTMHA  HAYYHOTO  YIPaBICHUS
COCTaBJIICT aHaJIu3 CoJIep)KaHUs pPabOThl M OMNPEACIICHHE €€ OCHOBHBIX

KOMIIOHCHTOB.
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Bapiaum 12

a) CoBpemeHHas 3apyOexHasi HayKa yNpaBJiCHHs IMpeICTaBIeHA CaMbIMU
Pa3IMYHBIMM TEUYEHUSMH, LIKOJIAMHU, HAIIPaBICHUAMH, KOHLEIIUAMHU, KOTOPBIE
4acTO HE COBMECTUMBI JpYyr ¢ JApyroM. B Hell OTCyTCTByeT BHYyTpEHHEe
€IMHCTBO, JIoTH4YecKasi cBA3b. Ho Bce 3T HampaBiieHHs, KOHLENLMH, B3TJISAbI
OTIMYaeT CTPEMJICHHE COCIUHUTh HAyYHOE HCCIEeIOBAaHHE OpPraHU3allMOHHO-
TEXHUYECKUX MPOOJIEM YIPABJIEHUS OTACIbHBIMHU NPEANPUATUSIMU C PELICHHEM
KOPEHHBIX MPOOJEM PBHIHOYHOM CHCTEMBl XO3SHCTBOBAHUSA: JIOCTHXKEHUS
CTaOWUJIBHOCTH  SKOHOMMYECKOTO  pa3BUTHSA,  IPEOJOJEHUE  COLMAIBHO-
HKOHOMUYECKUX KOH(DIUKTOB. OTCIOa CTpEMJICHHE MOBBICUTH MPAKTHUYECKYIO
3HAYUMOCTb  TEOPETUYECKUX HCCIEJOBAHUA B 00JacTM  MEHEIKMEHTa,
MEPEOPUEHTUPOBATh  TEOPUIO  YIPaBICHHUS B  HANpPaBICHUM  MPAKTUKU
YIPaBJICHUYECKON NIEATENbHOCTH, B 00JacTU pa3padOTKU MPHUHIIMIIOB, JAIOLIUX
BO3MOXKHOCTH  TMPAKTHYECKH  pemaTh B ONPEACNEHHBIX  yCIOBHUSX
OpraHu3aloHHble NpoOsieMbl. OpHEHTalusl TEOPETUUYECKUX HCCIIEeI0OBaHUN Ha
o0JjacTh ympaBlieHUS MPOM3BOACTBOM M JAPYTUMHU cdepaMu ACSTEIbHOCTH Ha
YPOBHE OTHENbHBIX (UPM ObUI M OCTAeTCs OCHOBONOJAramolled TeHACHIUEH

pa3BUTHS 3apyOeKHOI TEOPUU YIIPABIICHUS.

06) Ha coBpemenHOM sTare BakHeHIee 3HAYCHUE B TEOPUU YIPABICHUS
npruoOpeTaroT MpoOIeMbl B3aUMOJICHCTBUS ¢ BHEIITHEH Cpeioi, yueTa U3MEHEHUI
BHEIIHEW Cpeapl B JACATEIBHOCTA OTHAEJIBHBIX KOMIIAHWM, OPHUEHTAIUU
OPEANpPUATUS B CIOXKUBIIUXCS yCIOBUSX. CyTh KOHILIENIUU aJONTALMH, WU
CTpaTeruu TMPHUCIIOCOOICHUS, COCTOMT B TOM, YTO B PEalbHON XO3SMCTBEHHOMU
KU3HU cTparerus (GUPMBI — 3TO BCerja KOMOWHAIMS HauboJiee BBITOIHBIX
KYpPCOB JICUCTBUN C y4eTOM (DaKTOPOB BHEIIHEH CpeJbl, TO €CTh 3TO CTPATETHs
MaHEBPUPOBAHUs B PACIPENCICHUA W MEPEPACIpPECICHU MNPOU3BOJACTBA U
TOBAapOB MEXKAY MPEANPUATHUSIMU, PACHOJOKEHHBIMA B pPa3HbIX CTpaHax, B
3aBUCUMOCTH O YPOBHS HU3JIEPKEK IMPOU3BOJICTBA, CTOMMOCTHh pabOYEil CHIIBI,
TEMIIOB JKOHOMHYECKOTO pPOCTa, TMOJUTUYECKOW CTAOWIHHOCTU CTPaHBI.
Konrenmus rimodansHOM cTpaTeruu HallpaBjieHa Ha ONTUMU3AIUIO ACATEIbHOCTH
¢upmbl. B Hell akmeHTHpyeTCs BHHUMaHUE Ha HEOOXOJAMMOCTh BBIPAOOTKHU
€IMHOM CTpATEruy, HAIPABJICHHOM HA ONTUMH3ALUI0 JCITEIbHOCTH BCEU
KOpIIOpali, a HE €€ OTAENbHbIX 4yacTted. CyliecTBYIOT pa3Hbl€ HaIpaBIICHUS

3TOU KOHIIEIIIINH.
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Bapianm 13

a) B OCHOBE MEHEIKMEHTa KaK KOHLEINLUWHW PHIHOYHOIO YIIPaBICHUS
JEKUT OOBEKTHBHAs TEHACHIUS K OOOOIIECTBIECHUIO TPOU3BOJICTBA, B
pe3ynbTate KOTOPOrO y KpYHNHEWIIMX (UPM MOSIBWIACH BO3MOKHOCTH
BO3JICHICTBOBATh HA PBIHOK, OCYIIECTBIIAS €ro Pa3fell, BIMATh HA XapakTep U
MEXaHU3M HKOHOMHYECKUX OTHOLIEHUH, PETYJIHPYIOUIUX CBA3U MEXKIY PBIHKOM
U Ipou3BOAUTENEM. MEHEIHKMEHT KAaK KOHIEMNIUSA PBIHOYHOTO YIIPaBJICHUS
HAIIPaBJIEH HAa COBEPLICHCTBOBAHME OPTaHU3ALMN YNPABICHUS JIEATEIBHOCTBIO
OTHENbHBIX MpeAnpuatuil. B 3Toil koHuenuuu OoJplle, 4YeM B JPYruX,
0TOOpaxkaeTcs CBSI3b OTACTBHBIX MPEINPHUITHIA C PHIHOYHBIMUA OTHOUICHHUSIMH, a
TOYHEE, C TMpoOJEMON PEryJupoBaHHUS PBIHOYHBIX OTHOLICHWH. 37ech
000CHOBBIBAETCS HEOOXOJMMOCTh B TOW WM HMHOW (opme peryinpoBaTh
IPOLIECCHl Pa3BUTHUSA, YNPABISATh UMM, & HE IOJIAraThCs IOJHOCTBIO HA PBIHOK,
CTUXUMHO  PETYJUPYIOIIMKA  OKOHOMHYECKHE  IPOLECCHl.  MEHEIHKMEHT

pPCAIN3yCTCA B HpaKTquCKOI;'I ACATCIIBHOCTU (1)I/IpM KaK CUCTCMa YIIPpABJICHUA.

0) MeHeIKMEHT peryJupyercs 3aKOHaMU Pa3BUTHS PHIHOYHOU CHUCTEMBI
XO035MCTBOBAHMS M HANpaBJIEH Ha T'MOKOE MPUCIOCOOJIEHHE MPOU3BOJICTBEHHO-
COBITOBOM JI€ATEIBHOCTH (PUPMBI K M3MEHSIOUIMMCS PBIHOYHBIM YCJIOBHSIM.
MeHeKMEHT Kak HaykKa YIpaBJeHUs pa3paldaThIBa€T CpPEIACTBA M METObI,
KOTOpBIE CIOCOOCTBOBaIM Obl HambOoisiee 3H(PEKTUBHOMY JTOCTHKEHHUIO LeJeh
OpraHM3aliM, MOBBIIIECHUIO NPOU3BOJUTENIBHOCTH TpyJa M PEHTA0EIbHOCTU
ITPOU3BOJICTBA UCXOAS W3 CIOKHUBIIUXCSA YCIOBHM BO BHYTPEHHEH WM BHEIIHEW
cpeae. OTCrola TOSBICHUE M PA3BUTHE B COBPEMEHHBIX YCIOBHSX HOBBIX
HOJXOJ0B K YIPaBJIEHUIO, OPUEHTUPOBAHHBIX Ha peIlIeHUE MpobsieM yIpaBiIeHUs
B KPYIHBIX MTPOMBILUICHHBIX (PUpMax, MEKIYHAPOAHBIX MO cepe NesITeIbHOCTU
— TpaHCHALMOHAJIBHBIX Koprnopauusx. [loaxon k ympaBiIeHHIO Kak K IPOLECCY
ONPENEIIAET YIIPABICHHUE KaK IPOLECC, B KOTOPOM JAEATEIbHOCTD, HAIIPABICHHAS
Ha JOCTWKECHUE LIEJIEW OPraHU3aliK, PACCMATPUBAETCA HE KaK €IMHOBPEMEHHOE
JEUCTBUE, a KaK CepHsl B3aUMOCBS3aHHBIX HETPEPBIBHBIX NEHCTBUNA — (DYHKIIMMA
ynpapieHusi. OnTUManbHbI HAOOp BKJIIOYAET: IUJIAHUPOBAHUE, OPTraHU3AIIMIO,
pacopsauTENbCTBO, MOTHBALHIO, PYKOBOACTBO, KOOPAMHALHWIO, KOHTPOJIb,
KOMMYHUKAILIMIO, HCCIIEJOBAHUE, OLEHKY, NPHUHATHE peuIeHud, mnoaoop
IIEpCOHaja, IPEICTABUTEIBLCTBO M BBEICHHME IIEPErOBOPOB HWIIM 3aKIIOYEHHUE

CIIEJIOK.
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Bapianm 14

a) CucTteMHBI MOJIXOJ Wpeanojaraer, 4ro HPUTOAHOCTb Pa3TUYHBIX
METOJIOB yIIpaBJeHUs omnpeenseTcs cutyauuen. [lockonbky cyiecTByeT oounue
(akTOpoB Kak B camMOW OpraHM3alluu, TaKk M B OKpYyKamoIIel cpene, He
CYILIECTBYET €IMHOI0 JIyYIllero croco0a yrpaBieHusi opraHuzanuei. CambiM
3¢ (PEeKTUBHBIM B KOHKPETHOM CHUTyallMd CTaHOBUTHCS METOJ, Hauboiiee
COOTBETCTBYIOIMIA MaHHOW cuTyaruu. CHTYallMOHHBIA TOIXOJl BHEC OOJBIION
BKJIaJI B TEOPHUIO YIPABJIEHUS, IOCKOJIBKY COJIECPHKUT KOHKPETHBIE PEKOMEHAAIUN
0 IPUMEHEHHUIO HAYYHBIX IMOJOKEHUIN K MPAKTUKE YNPABICHUS B 3aBUCUMOCTHU
OT CJIOKMBLIENCS CUTyalMu M ycinoBui. [lox cutyanne nNOHUMMAarOT KOHKPETHBIN
Habop 00CTOSITEIBCTB, KOTOPBIE OKa3bIBAIOT BO3JICICTBUE Ha
(YHKIIMOHMPOBAHKUE OPraHU3alliu B JaHHOE Bpems. Mcnomnp3ysl cUTyallMOHHBIX
MOAXO0/, YIPABJSAIOLME MOTYT TIOHSTh, KAKME METOAbl W CpeAcTBa OyayT
HaWIydlIuM o0pa3oM crnocoOCTBOBAaTh JOCTHXKEHHUIO IeJIed OpraHu3alud B
KOHKpETHON cutryanuu. CHUTyallHOHHOM NOJAXOJ MPEIIoJIaracT ONpeaeiCHUue
OCHOBHBIX BHYTPEHHUX W BHEIIHUX (DAaKTOPOB, KOTOpBIE BO3JEHUCTBYIOT Ha

(GYHKIIMOHUPOBAHKUE OPTaHU3AIUY.

0) /[ns mpakTuyeckux Lenell MeHEeIKEephl pacCMaTPUBAIOT TOJIBKO TeE
(akTOpbl, KOTOpPHIE OKa3blBAIOT BJIMSHHE B KaXJ0H KOHKPETHOM CHUTyalluu.
3agaya MEHEI)KMEHTa KaK HayKd YIPABICHUS COCTOMT B TOBBIIICHUN
MPaKTUYECKOM 3HAYUMOCTH MCCIICJOBAaHUM, OpPUEHTAllMM HMX Ha pa3paboTKy
IIPUHLIUAIIOB U METOJIOB, JAIOIIUX BO3MOKHOCTh IPAKTUYECKU pEeLIaTh B TEX WU
MHBIX YCJIOBUSX MPoOJieMbl (DYHKIIMOHUPOBAHUSI OpraHu3alu. B coBpeMeHHBIX
YCIOBUSAX UIIMPOKO pACIPOCTPAHEHO MHEHHME YYEHBIX O TOM, YTO IIPOLECC
YIPaBJIEHUs €CTh UCKYCCTBO, CyTh KOTOPOI'O COCTOMT B IIPUMEHEHUHM HAYKH K
peaNbHOCTSIM CUTYyalluH, a CJIEIOBATEIbHO, K MpakTuke. OCyIlIeCTBISIET JTO0bIE
BUJIBl TNPEANPUHUMATEIBCKOW JEATEIbHOCTH, HAIPABICHHOW Ha IOJy4YEHUE
npubbtu. CoaepkaHue MEHEKMEHTa, TAKUM 00pa3oM, COCTOUT B TOCTHIKEHUU
GupMoOil  OmpeneNeHHbIX  Pe3yJbTaTOB B  XOJ€  MPEANPUHUMATEITHCKON
nesitenbHOCTH. Llenn BCSKOW OpraHu3aluu MpeanojaraloT npeoOpa3zoBaHue
pecypcoB Il JOCTMIKEHMsS KOHEYHBIX pe3yJbTaroB. /[lusd ux peanmsannu
HEO0OXOJMMO OCYIIECTBIICHUE PA3IUYHBIX BUIOB JCITEIBHOCTH — (PyHKuMiA. B
3aBUCUMOCTH  OT  KOHKPETHBIX (YHKUMA  OpraHu3auus JeIuTCs  Ha
IIOAPA3AEIICHNUs, BBINOJHSIOIIME BO3JIOKECHHBIE HA HUX 337a4M II0 pEeaM3aLHU

crienu(pUYECKUX LEJICH.
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Bapianum 15

a) MeHeKMEHT KakK CHCTeMa YyIpaBleHUs, B KOTOpOW ¢upma uiu ee
[OJpa3AesiCHUs] BBICTYIAIOT KaK yIpaBiisieMblil 00bekT. [Ipu n3yuenuu ¢pupm kax
OOBEKTOB yIpaBJIEHUS NEPBOCTENCHHOE 3HAYEHHE HMEIOT B3aWMHBIE CBSI3U
Mexy OoJsiee MEJIKMMH M3 KOTOPbIX OHM COCTOAT. COBOKYNHOCTh OOBEKTOB,
paccMaTpUBaEMbIX KakKk €IMHOE 1eJoe, Ha3blBaloT cucreMod. Cucrema
yIpaBJIEHUs JOJKHA pacroiaraTh MaTepUualbHbIMU, (PUHAHCOBBIMHU, TPYIOBBIMU
U JpYrMMHU pecypcaMu, OO€CIEUMBAIOIIMMYU pPEATHU3AUI0  YIIPABICHUYECKUX
BO3JICHCTBUNA. YIPABICHUYECKUE BO3ICHCTBUS IIOCTYIAIOT B HCIIOJHUTEIIBHBIE
OpraHbl KaK U3HYTPH YNPABIIEMOro 0ObEKTa, TAK U U3BHE, TO €CTh U3 BHELIHEH
cpensl. Hannune nHdopmanuy o BHEHIHEHW cpelle W BBIBOJBI O €€ BIMSHUU Ha
CUCTEMY VIOpPABJICHHUS TMOBBIIAIOT 3(PQPEKTUBHOCTb CHUCTEMBI, IOCKOJIbKY
IIO3BOJIAIOT CBOEBPEMEHHO BHOCHUTH KOPPEKTHBBI B IIPOLIECC YIPABICHUA U
MpUCIOCA0IUBATBECS K M3MEHEHUSM BHEIIHEH CpeAbl — PBIHOYHBIX YCIOBUU H
CUCTEMBbI MX peryiupoBaHus. OCHOBHOW OLIEHKOW 3((EKTHUBHOCTH M KadyecTBa
YOPABICHUS CIY)KUT CTEIEHb JOCTMIKEHHsI IIOCTABJICHHBIX LEJeH, KaKk Ha

TGKYIHI/If/'I IICpruoa, TaKk 1 Ha CPCAHC- U JOJITOCPOUYHYIO IICPCIICKTHUBY.

0) [lpunsaTHe pemeHus — mpeporaTuBa MEHEIKEPOB BCEX YpPOBHEM,
MMEIOIIMX  COOTBETCTBYIOIIME IOJHOMOYMS. MEHemxKep paccMaTpUBaeT
[IPUHUMAEMOE pELIEHNE C TOYKM 3pEHMs JIMI, OTBEYAIOIIMX 3a JOBEACHUE
pEelIeHnil 10 MCTIOJHUTENEH, U JIHI, 00eCleurnBatOUIMX KOHTPOJb MCIOJIHEHHUS.
DT0 3acTaBisIeT MEHEKEpa He TOJIKO BBIOMPATh MEphl BO3JIEHCTBUS U CPEICTBA
KOHTpPOJS, HO W pacCMaTrpuBaTh BapUaHThl pEUICHUH B OTHOLICHUM MX
MIPAKTUYECKON OCYIIECTBUMOCTH B JIaHHOW KOHKPETHOW 0OCTaHOBKE. AHaIH3
MH(pOpMaAMU U NMPUHATHS HAa €€ OCHOBE YNPABIEHYECKUX PEIIEHUN COCTABIISIIOT
TEXHOJIOTMIO MEHELKMEHTa. Mepapxus B cHUCTEME yOpaBi€HHs pelIaeT
npo0OieMy rnepenayr OTBETCTBEHHOCTH Ha 00Jjiee HU3KUE YPOBHH YIPABIICHUS,
LEHTpAIM3alul U ACUEHTPaIUu3aluu IpoLecca NPUHATHS PEIIEHUM W CaMOM
opranuzanuu yrnpasieHus. [Iporecc QyHKIMOHUPOBAHUS CUCTEMbI YIIPaBICHUS
BKJIFOYAET padoOTy MO €€ COBEPIICHCTBOBAHUIO M PAIlMOHAIM3AIUH, TOCKOJIbKY
COBPEMEHHBI MEHEI)KMEHT OCHOBAaH Ha palMOHANBHBIX CIOCO0AaX MPUHATHUSA
pemeHni. KaykapIil acriekT moaxo1a K MEHEPKMEHTY KaK K CUCTEME yIPABJICHUS

TpeOyeT €€ U3y4YeHUs B CTATUKE U TUHAMUKE.
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Bapianm 16

a) KoneuHas 1ienp MEHEPKMEHTA COCTOUT B OOECIIEUeHNUHN MPUOBUIBHOCTH,
WIA JOXOJHOCTH, B JEATENBHOCTH (PUPMBI MyTEM pallMOHAJIbHON OpTraHU3aluu
MIPOM3BOJCTBEHHOTO TMpoIlecca, BKIIOYas yIOpaBlI€HUE TMPOU3BOACTBOM U
pa3BUTHE  TEXHUKO-TEXHOJIOTMYECKOM  0a3bpl, a Takke dS(PQPEKTUBHOE
UCIIOJIb30BaHNE KaJpOBOTO MOTEHIMANa MpPH OJHOBPEMEHHOM MOBBIIICHUH
KBaJIM(UKALIUY, TBOPYECKOW AKTHMBHOCTU U JIOSUIBHOCTH Ka)XJI0Tro pabOTHHKA.
[IpuObUTBHOCT ~ (GUPMBI  CBUACTENBCTBYET 00  d>PQexTuBHOCTH  €e
IIPOU3BOJCTBEHHO-COBITOBOM  JI€ATEIBHOCTH, KOTOpas JOCTUTaeTcs IyTeM
MUHUMU3ALWN 3aTPaT U MAaKCUMHU3ALUU JT0XOJ0B OT PE3yJIbTaTOB MPOU3BOICTBA
— BBIIIYCKA NPOAYKLUUU U yCiIyr. MeHeI)KMEHT Npu3BaH CO3/1aBaTh YCIOBHS IS
YCHEMHOro ()YHKIMOHUPOBAHUS (PUPMBI MCXOAS W3 TOTO, YTO NPHUOBUIL — HE
OpUYMHA CYLIECTBOBAaHUSA (PUPMBI, a pe3yjbTaTa €€ JEATEIbHOCTH, KOTOPbIA B
KOHEYHOM UTOTEe OIpeaenseTcss pbIHKOM. I[IpuObpuis coO34aeT rapaHTUU K
naypHeneMy (yHKIMOHUPOBAHUIO (DUPMBI U €€ HAKOIUIEHHE Ha NPEIIpUITUN B
BUJE PpA3NUYHBIX pE3epPBHBIX (OHIOB TIO3BOJIAET OTPAHUYMBATH PHCKH,
CBSI3aHHBIE C peaju3anueil ToBapoB Ha pbiHKE. CUTyanys Ha PhIHKE MOCTOSIHHO

MCHJCTCA, ITPOUCXOAAT USMCHCHUS B ITOJIOKCHUH HAa PBIHKE KOHKYPCHTOB.

0) Baxneimelt 3amaueldi MEHEIKMEHTa  SBJISIETCA  OpraHHU3allus
IIPOM3BOJICTBA TOBApPOB M YCIYyTI ¢ Y4ETOM NOTpeOHOCTEeW moTpeduTenel Ha
OCHOBE HUMEIOIIUXCS MaTepUANIbHBIX U JIIOJACKUX PECcypcoB M oOecrnedyeHue
PEHTAa0CTbHOCTH JACATEILHOCTH MPEANPUATHA U €r0 CTaOMIIBHOTO TTOJIOKECHHS Ha
pbIHKE. BbImonHeHue 3aja4 MEHEKMEHTa MO PEryJupOBaHUI0, OpTraHU3alUU
KOOPJMHAIIMHA U KOHTPOJIIO HaJl TPOU3BOJACTBEHHBIM MPOIIECCOM U JOCTHKEHUEM
HaMEUCHHBIX IIeJIEM TMOJIy4aloT OIICHKY Ha pbIHKE. 3aJaud yNpaBJCHUs
HEMPEPBIBHO YCIOXKHSIIOTCS 110 MeEpe pPocTa MaciiTaboB IMPOU3BOICTBA,
TpeOyroIero oO0ecreueHus BCE BO3pacTaloOUMH O0beMaMU  PECYpCOB —
MaTepUaTbHBIX, (DUHAHCOBBIX, TPYIOBBIX. XapaKTEpHbIC HJs MEHEIKMEHTA
YepThl BKJIIOYAIOT SKOHOMHUYECKHUH, COLMAIIbHO-TICUXOJIOTUYECKUM, TTPABOBOU U
OpraHu3allMOHHO-TEXHUYECKUM acnekThl. CoJiepyKaHue SKOHOMHUYECKOTO acIleKTa
COCTaBJIICT yMpaBJICHUE TIPOLIECCOM IMPOU3BOJCTBA, B XO0J€ KOTOPOTO
JOCTUTACTCSI KOOPUHAIMS MAaTEPUATIbHBIX U TPYIOBBIX PECYPCOB HEOOXOIMMBIX

11 3 HEKTUBHOTO TOCTUKEHUS LETEH.
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Bapiaum 17

a) MuauBuayalbHbIA NpeANpUHUMATENIb MOXKET OBbITh COOCTBEHHHUKOM
KanuTasa, BIOKEHHOT0 B KOHKPETHOE MMYIIECTBO, 00Jajasi MpaBOM BIIaJICHUS,
MOJIb30BAHUSL M PACHOPSDKEHUS 3TUM HMMYIIECTBOM, TO €CTh BBICTYIaTh B
KAueCTBE €IMHOJIMYHOTO BJIAJIEIIblIa U YIPABISIONIErO0 UMYIIIECTBOM, KOTOPOE OH
BKJIQ/IBIBAET B OPraHU3AlMI0 XO3AMCTBEHHOIO MpOLEcca, TPUBJIEKAET ISl 3TOTO
HEOOXOAMMBIC pecypchl. HAMBUAYaTIbHBIN TMPEANPUHAMATENh KaK (U3HIECKOE
JUI0 MOXKET HE HMMETh COOCTBEHHOTO KamuTalla M HUMYIIECTBA, a MPUBJICYb
3a€MHBIE CpEICTBA M  AapEHJOBAHHOEC MWMYLIECTBA [JIl  OpraHU3aluu
XO3MCTBEHHOM JIEATENIbHOCTH, KOHEUYHBIM pE3yJbTaTOM KOTOpOH OyJer
MOJIYYCHHE TPEAIPUHUMATENBCKOTO J0X0Jla W NPUObUIM. WHIAMBUIYATbHOE
IPEeANPUHUMATEIBLCTBO — MpEANojaraeT Haiduuue Yy  (QU3NYECKOro Jinia
MPEANOCHUIOK JJISI OpPraHu3allid XO3SMCTBEHHOW JAEATENIBHOCTH, KOTOPOW OH
MOXXET  YIpPaBIsATh  CAMOCTOSITENIBHO ~ JIUOO  HAHATh  YHPABJISIONIETO.
NuauBunyanbHas MPEANPUHUMATENBCKAS JCATEIBHOCTD ITOJYYMWJIA LIUPOKOE
pacnupoCTpaHEHHE B COBPEMEHHBIX YCIOBHSX B HOBBIX OTPACISIX, CBSI3AHHBIX C
BBICOKOM TEXHOJIOTMEM M HOBAaTOPCKUMHU HUJCSIMH, TJie B KauecTBE (PU3NUECKUX
JUI[ BBICTYMAIOT WHXKEHEPhI, KOHCTPYKTOPHI, O0O0JIaalONIMe TMAaTeHTaMH W
UMerole (UHAHCOBBIE CpPEJACTBA HAa OpPraHU3alMI0 W BHEAPEHUIO HUX B

IMPOU3BOACTBO.

0) MeHeKMEHT KaKk  CaMOCTOSITENIbHBIA  BHUJA MPO(ecCHOHATBHON
JESITeIbHOCTH MpEeIoiaraeT, 4YT0 MEHEKEp HE3aBUCUM OT COOCTBEHHOCTH Ha
KanuTasl (UpMBbI, B KOTOpOi OH paboTaeT. OH MOXET BIaJETh aKLHUSIMU PUPMBI,
a MOXET U He UMETh UX, padoTas Mo HailMy Ha JOJDKHOCTH MeHemkepa. Tpyn
MEHEDKEpa - 3TO IPOU3BOAMTENBHBIA TpyHd, BO3HUKAKOUIMI B YCIOBHSX
KOMOMHHUPOBAHUSI BBICOKOTEXHOJIOTMYHOTO MPOU3BOJICTBA C BBICOKHMM YPOBHEM
cnenuanu3auud  pabotHukoB. (OOecreuuBas CBSI3b U €QUHCTBO  BCETO
IPOU3BOACTBEHHOIO  MpPOLECCa, MEHEKMEHT OOBeAUHSIET pabOTHUKOB
Pa3IMYHBIX CIEHHUATLHOCTEN: HWHXKEHEPOB, MPOEKTUPOBIIUKOB, MApKETOJIOTOB,
HSKOHOMHUCTOB,  CTaTUCTHUKOB,  IICUXOJIOTOB,  IJIJAHOBUKOB,  OyXrajaTepoB
paboTaronux Moj pPyKOBOACTBOM MEHEIKEpPa, YIPABISIOIIETO MPEANPUITHEM,
IPOU3BOJICTBEHHBIM OTJEICHHEM WM (UPMON B 1enoM. TepMuH "MeHemxkep”
0003Ha4YaeT MNPUHAMNIEKHOCTh KOHKPETHOTO Julla K HpoecCHOHAIbHOU
JESTeIbHOCT B KayeCTBE YIPABIAIOMIEIO (UPMBbI HE3aBUCUMO OT YpPOBHS

yIPaBJIEHUS.
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Bapianm18

a) KoHuenuuss agMUHHUCTPaTUBHOIO YIpPAaBJIEHUS HANpaBJeHA Ha
pa3paboTKy oOMX MPOOIEeM U MPUHIIUIIOB YIIPABIEHUS OpraHU3aluel B 1EJIOM.
B pamkax stoii konuenmuu B 20-¢ roabl ObUIO CHOPMYITHPOBAHO MOHSITHE
OpraHU3aIMOHHON CTPYKTYpPhl (UPMBI KaK CHUCTEMbI B3aMMOCBSI3EH, MMEIOLIEH
ONpENECICHHYIO MepapXuo (IpUHLMI uepapXxuyHocTH). [lpu 3TOM opranuzanus
paccMaTpuBajach Kak 3aMKHYTas CHUCTEMa, YIydlleHHe (DYHKIIMOHUPOBAHUS
KOTOpOH obOecrmeunBacTCss BHYTPU(PUPMEHHONW pariOHAIM3AIUEH JEATETHhHOCTH
0e3 yuera BIUSHUA BHEIIHEeW cpeabl. [losBUIOCH MOHMMAaHHWE TOrO, YTO
OpraHm3alel MOXHO  YOpPaBIATH CHUCTEMaTHU3UPOBaHO, uTOObI  Oosee
3¢ (}EeKTUBHO AOCTUTaTh Leded. DTa KOHUENUUs MOJy4yWia TakKe Ha3BaHUE
KJIACCHUYECKOW Teopud ympaieHHs. (COrjacHO KOHLENUWH OJHOTO U3
NpPEACTABUTENIEN KIACCUUYECKOW Teopuu ympabiieHus A. Paiions, "ynpaBisith -
9TO 3HAYNAT MPEIBUAETh, OPTraHU30BBIBATH, PACIIOPSKATHCS, COTJIACOBBIBATH,

KOHTPOJIMPOBATh".

0) UccnenoBanus, mpoBeJeHHBIE aMepPUKAaHCKUM TIcuxoyioroM A. Macioy,
MOKa3aJu, YTO MOTUBAMHU MOCTYIIKOB JIFOJIEH ABISIOTCA HE SKOHOMHUYECKHUE CHUJIBI,
KaK CYMTaJd CTOPOHHMKHM KOHIICHIIMM HAy4YHOI'O YMPaBJICHUS, a pPa3InYHbIC
MOTPEOHOCTH, KOTOPbIE HE MOTYT OBbITh YJOBJIETBOPEHBI B JACHEKHOM
BBIpakeHUH. Peuh 1u1a o TOM, 4TO MPOM3BOJMUTEIBHOCTh TPY/Ja pabodyux Morja
MOBBIIIATHCSI HE CTOJIBKO B CBSI3U C yBEJIUWYEHUEM 3apabO0THOM MIIaThl, CKOJIBKO B
pe3yJbTare HW3MEHEHMsS OTHOIICHHUH MEXay pabodyuMH U MEHEIHKEpaMH,
MOBBIIIEHUS YJOBJIECTBOPEHHOCTH PabOUMX CBOMM TPYAOM M OTHOIICHUSIMU B
KOJUICKTHBE. DTa KOHIICTIIUS, MOJy4HBIIas HauOoJpinee pacnpocTpaneHue B 30-
50-e¢ rompl, OCHOBaHA HAa BaKHEUIIEM TIOJOKCHHH O TOM, YTO MPHUMEHEHHUE
MPUEMOB  YIIPABJICHUS MEXJIMYHOCTHBIMU OTHOIIEHUSIMU ISl TTOBBIIICHUS
CTENCHH YJIOBJIICTBOPEHHOCTH PAOOTHUKOB pe3yJibTaTaMHd CBOEro TpyJa
COCTAaBJISIET OCHOBY IIOBBILICHUSI €r0 NPOU3BOAUTEIBLHOCTH. Ha coBpeMeHHOM
JTare Ba)KHEWIIee 3HAUYCHHE B TCOPUM YHPABJICHUS MPUOOPETAIOT MPOOJIeMbI
B3aUMOJICMCTBUSL C BHEIIHEW CPENOM, ydyeTa W3MEHCHUN BHELIHEW Cpeabl B
JNESITEIbHOCTH OTACIbHBIX KOMITAHUW, OPUEHTALUU TPEANPUATHS CIO0KUBIIUECS

YCIJIOBHO.
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Bapianm 19

a) MeHemKMEeHT TIpU3BaH CO3/JaBaTh YCJIOBUS JUISI  YCIENTHOTO
(GYHKIIMOHUPOBaHUS (DUPMBI KCXOJS M3 TOrO, 4YTO NPUOBLUIL - HE MPUYMHA
CYIIECTBOBAaHMS (UPMBI, & PE3YJIBTAT €€ NEATCTLHOCTH, KOTOPHIA B KOHCUHOM
UTOTe oOmpeneseTcss pblHKOM. [IpuOBUIE cO37aeT ONpeeNieHHbIE TapaHTHH
nanpHemeMy GyHKIMOHUPOBAHUIO (UPMBI, TTIOCKOJIBKY TOJIBKO MPUOBLIL U €€
HAKOTUICHHE Ha TPEINPUITAN B BHJIC PA3IMUHBIX PE3EPBHBIX (POHIOB IMO3BOJISIOT
OTpaHUYHMBATh W TPEOJIOJICBATh PHCKH, CBA3aHHBIC C peaju3allieid TOBApOB Ha
peiHke. CUTyalusi Ha PhIHKE, KaK W3BECTHO, MOCTOSIHHO MEHSIETCSI, TIPOUCXOJIAT
W3MEHEHHUSI B TOJOKCHWM HAa PBIHKE KOHKYPEHTOB, B YCJIOBHSX M (dopmax
(buHaHCUPOBAHUS, COCTOSIHUU XO3SHUCTBEHHON KOHBIOHKTYPHI B OTPAacid WU B
CTpaHE B IIEJIOM, B YCJIOBHUSIX TOPTOBJIA HA MUPOBBIX TOBAPHBIX phIHKaX. OTCIOMa
MOCTOSIHHOE Hallnuue pucka. L{enpio MeHeKMEeHTa B 3TUX YCIOBUSAX SIBIISICTCS
MMOCTOSTHHOE TIPEOJIOJICHHE pPHCKAa WM PHUCKOBBIX CHUTyallMii HE TOJBKO B
HACTOSIIIIEM, HO ¥ B OyyIleM, JIJIs 4ero TpeOyrTCs OINpEJeICHHbIE PEe3epBHbBIC
JICHEe)KHBIE CPEJICTBA U TPEJOCTaBICHUE MEHEKepaM OMPEICIICHHON CTENeHH
CBOOOJIbI M CaMOCTOSITEIBHOCTH B XO3SHUCTBEHHOM JEATETLHOCTH B IIEJISIX

6BICTp0F0 pearupoBaHusa N adallTalliil K U3MCHATOIIMUMCA YCIIOBUSM.

0) Jlrobas cutyauus, BO3HHUKAIONIAs B MPOLECCE YMPaBIICHUSA, SBISETCA
3ajaueil ISl pyKOBOJUTEINS — MEHEKepa U TpeOyeT OT HEro MPUHSITHS pelIeHU
Y, B YaCTHOCTH, B OTHOILICHUU U3MEHEHHUS LIEJIE U MPOrpaMMbl JEUCTBUN. DTO
KacaeTcss BCEX YPOBHEH ymIpaBiieHHs. YTpaBisgeMbli 0O0BbEKT (dupma uiam ee
XO035IMCTBEHHO CAMOCTOSITEIbHBIE MOPA3/IETICHUs), KaK YKE€ FOBOPUIIOCH BBIIIE,
MMEET BHEUIHIOK CPENy - PBIHOYHBIE OTHOULICHMS, K COCTOSIHUIO KOTOPOM OH
JIOJDKEH  MpucnocadauBaThCcsi Ha  OCHOBE  OOpaTHOW  cBsizu.  Bcsikoe
YIPaBICHUYECKOE pPEIIEHUE -  3TO pe3yJbTaT OOpaTHOM CBSA3M C PHIHKOM H
IPYrUMHU  DJIEMEHTaMHM  BHEIIHEHW  cpelbl.  YIpaBiICHYECKUE  pELIEHUs
MPUHUMAIOTCS Ha OCHOBE HWH(OpMaiuu, moixydaemMor u oOpabaTbiBaeMOl B
nmpolecce TOArOTOBKM — pemieHuil. [IpuHsiToe ympaBiieHYEeCKOe pelieHue
KOHKPETHU3UPYETCs [UIsl UCHOJIHUTENEH W KOHTPOJIA 3a BbINOJHEHWEM. MHaue
rOBOpsI, YIPABJIECHYECKOE PEUICHUE JIOJKHO COJEP’KaTh OTBET HA BOMPOC - Kak

peanu3oBaTh MPUHATOE PEUICHUE U KaK MPOKOHTPOIUPOBATH €r0 UCIIOJIHEHUE.
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Bapianm 20

a) XapakTepHbI€ UIsI MEHEI)KMEHTA YepThbl BKIIOUAIOT SKOHOMHUYECKHUH,
COLIMAJIbHO-TICUXOJIOTMYECKUH, IPaBOBOM UM  OpPraHU3al[MOHHO-TEXHUYECKHM
acnekTbl. CoJepXKaHHME SKOHOMHYECKOTO AaCMEeKTa COCTaBISIET YIPaBICHUE
IPOLECCOM IPOU3BOJICTBA, B XOJE KOTOPOIO JOCTUTAeTCs KOOPAMHALUSA
MaTepUaIbHBIX M TPYAOBBIX PECYpPCOB, HEOOXOAMMBIX i 3(P(HEKTUBHOTO
NOCTWXKEHHs 1ened. CoLMaIbHO-TICUXOJOTUYECKHE ACIIEKThl XapaKTEepU3YIOT
JEeATENBHOCTh 0OCO0O0M TPYMIBI JIWL[ IO OPraHU3alld U PYKOBOJICTBY YCHUIIMSIMU
BCEro nepcoHasa (UPMBI JUId JOCTHKEHHS MOCTaBiIeHHbIX Leieil. Croaa
OTHOCUTCS CHUCTEMA BJACTH, IMOCPEACTBOM KOTOPOM PEryJMPYIOTCS OTHOLIEHUS
MEXJly PYKOBOJUTENIEM M TOAYMHEHHBIMU, a TaK)K€ CoLMaibHas (DYHKIMS, B
KOTOPOM OTpa)aroTcs KyJlabTypa OoOILIECTBa, €ro TPaJuLUU, HEHHOCTH U OObIYAH.
[IpaBOBOM AacCHEKT MEHEIKMEHTA OTPaXaeT CTPYKTYpy TOCYIapCTBEHHBIX,
MOJIUTUYECKUX U HKOHOMHYECKUX HHCTUTYTOB, MPOBOJUMYIO UMHU MOJUTHUKY U
ONpENEIsieEMOe HMMH 3aKOHOJATENbCTBO. BakHelilee 3HAYEHHE HMMEIOT
MOJIOKEHUSI TOProBOr0 IpaBa IO BONPOCAM CO3JaHUA (QUPM, 3aKIIOYEHUS
KOHTPAKTOB, IPOMBIIIJIEHHON COOCTBEHHOCTH, a TakKK€ TIOCyAapCTBEHHOE
peryiaupoBaHre OW3HEcCa, BKIIOYAIOUIEE AHTUTPECTOBCKOE 3aKOHOJATEIBCTBO,

HAJIOT'OBYIO ITOJIMTUKY, TOPIOBO-IIOJIMTUYICCKUC CPCACTBA U OP.

0) B coBpeMeHHOM IMOHMMaHUU MEHEIKEP - ATO PYKOBOJUTENb WIIH
VIPAaBJISIONIMKA, 3aHUMAIOIIMK  TOCTOSHHYK) JOJDKHOCT W HAJCJICHHBIN
MOJITHOMOUHSMU B 00JIaCTM TPUHATHS PEIICHUH 110 KOHKPETHBIM BHJIaM
NeATeIbHOCTH  (PUPMBI,  (QPYHKIMOHHUPYIOMIEHM B  PBIHOYHBIX  YCIOBHUSX.
[Ipenamomaraercs, 4YTO NPUHUMAEMBIE MEHEIHKEPOM  PCIICHHS  SBJISIOTCS
000OCHOBaHHBIMU M BBIpaOATHIBAIOTCS Ha 0a3e HCMOJb30BAaHUS HOBEUIINX
METOJOB YIIPABJICHUS: MHOIOBAPUAHTHBIX PACUETOB C MOMOIIBIO KOMIIBIOTEPHOMN
TexHUKU. CBOMCTBEHHBIC PHIHKY PUCK M HEOMPEACICHHOCTh CUTyallud TPEOYIOT
OT MEHEIXEPOB CAMOCTOATEIBbHOCTA W OTBETCTBEHHOCTH 3a IPUHUMAEMbIE
pelieHusi, CoCOOCTBYIOT MOUCKY ONTHUMAIbHBIX OpPraHU3aIMOHHBIX M HAy4YHO-
TEXHUYECKUX PEIICHUH OTHOCHUTEIbHO HOBOBBEJACHWN. Kakaplii MEHemxep |
MPEXKJE BCEr0 PYKOBOAUTEIb BBICHIETO 3BEHA YIPABJICHUSA JOKHBI TOHUMATh,
9TO WX (pUpMa OCYIIECTBISIET CBOIO JIEATETLHOCTh B PHIHOYHBIX YCIOBHUSIX W

LCJIMKOM 3aBUCHUT OT PBIHKA.
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Bapianum 21

a) IlpennpuHUMATENBCTBO - HSTO OCHOBHOW BHJ CaMOCTOSTEIbHOU
X031 CTBEHHON NEeATEIbHOCTH OCYILIECTBISIEMON buznuecKuMu u
IOPUIMYECKUMH JIUIIAMU, UMEHYEMbIMH MPEeANPUHUMATENISIMHU, OT CBOETO UMEHHU
U Ha CBOM PHUCK HAa MOCTOSHHOM OCHOBE. JTa NESITEIbHOCTh HAIlpaBlIieHA Ha
JOCTUKEHWE  HAMEUEHHOro  pe3ynbTaTa  (MOJyYeHHE  NpUOBUIA  WIH
IpEeANPUHUMATEIBCKOTO JI0X0/a) MYyTEM HAWIYYIEero MCIOIb30BaHMS KaruTana
U PECYpPCOB SKOHOMHUYECKH 000COOJICHHBIMU CyObEKTaMU PHIHOYHOTO XO35MCTBA,
HECYIIMMHU TMOJHYK HMYLIECTBEHHYIO OTBETCTBEHHOCTh 32 PE3YJIbTAaThl CBOEHU
NEATEIbHOCTH M TNOJYMHSAIOINIMMUCS IPABOBBIM HOpPMaM (3aKOHOJATEIbCTBY)
CTpaHbl peructpauuu. lIpeanpuHUMaTenTbCTBO Kak OCOOBIA BHUJ ACSTEIBHOCTU
MPEANOIaraeT HaIuuue y CyObeKTOB 3TOM JEATEIbHOCTH ONPEAeIeHHOro o0pasa
MBILUIEHUs, O0COOOro CTWJISI M TUNA XO3AWCTBEHHOTO MOBEAEHUS. OTO
MPOSIBIISIETCS B 0COOOM TBOPYECKOM OTHOLIEHUU K JIETY, CBOOOTHOM NPOSIBIICHUN
VWHULIMATUBBI,  TIOCTOSIHHOM  CTPEMJIEGHMM K  HOBaTOPCTBY,  ITOUCKY
HETPaJMIMOHHBIX PEIIEHUH K BO3MOXKHOCTEH, pPACHIMPEHHUIO MacmTaboB H
cdepbl AeSITENIbHOCTH, TOCTOSHHOM TOTOBHOCTH K PUCKY U U3BICKAHUIO CIIOCOO0B

€Tro Ipcoa0JICHUAA.

0) IlpennpuHuMaTenbckas IEATEIbHOCTh OCYIIECTBISIETCS (DU3MUECKUMU

U IOpUANYECKUMH JunamMu. @Pu3nyeckue Jmua - O3T0 HWHIWBUIAYaJbHbIC
NpeINPUHUMATEINH, MPaBOBOE MOJIOKEHUE KOTOPBIX perynmpyercs
COOTBETCTBYIOILIUMHU 3aKOHaMHU, o KOTOPBIM OHU HaJICJISIIOTCS

MPaBOCIIOCOOHOCTBIO W JIEECIIOCOOHOCTHIO: CIIOCOOHOCTBHIO K COBEPIICHUIO
IOpUJIMYECKUX aKTOB (3aKIIOUCHHIO CJHICNIOK); K HaJEICHUIO IIpaBaMu U
00SI3aHHOCTSMHU; K HECCHHWIO HWMYIIECTBEHHOW W JAPYrod OTBETCTBEHHOCTH.
IOpuandeckoe NHUIO - 3TO HOCHTENh MMYIIECTBEHHBIX IpPaB M OOS3aHHOCTEH.
OHO BBICTYIAaeT B XO3SHCTBEHHOM O00OPOTE OT CBOETO HMMEHH; CYIIECTBYET
HE3aBUCHUMO OT JIMI], BXOJSIIMX B €r0 COCTaB; HECET CaMOCTOSTEIbHYIO
UMYIIECTBEHHYI0 OTBETCTBEHHOCTh I10 00s3aTeIhCTBAM, B KOTOpPBIE OHO
BCcTynaeT. WMyIEecTBO IOPUAMYECKOTO JHUIa O000COOISETCS OT JIMYHOTO
UMYIIECTBa ero wieHoB. [IpeanpuHNMAaTENbCKas TeITSIIBHOCTD (PU3NUECKHUX JIUIT

OTHOCHUTCSI K HHANBUYAIbHOM (4aCTHOM) NPEANPUHUMATENBCKON JEATEIbHOCTH.
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Bapianm 22

a) [lpeanpuHuUMaTENbCTBO MpEANONaraeT HAIUYUE SKOHOMHUYECKH
000COOJIEHHBIX CYOBEKTOB PBIHOYHOI'O XO3SIMICTBAa, KOTOPBIE BCTYHAIOT MEXKIY
co0oif B MpaBOBbIE, IOpUAUYECKHE, (DUHAHCOBBIE U JIPYrHe OTHOILICHHS. Takux
CyOBEKTOB MMEHYIOT NapTHEPaMH, KOHTPAreHTaMH, CTOPOHAMHU B CHAEJIKE U IIp.
DKOHOMHYECKast 000CO0JIEHHOCTD O3Ha4yaeT 170:¢ XO0351CTBEHHYIO
CaMOCTOSITENIBHOCTh M HMMYLIECTBEHHYIO OTBETCTBEHHOCTb 3a PpE3YJbTaThl
aesTenbHOCTH. M3 IKOHOMHUYECKH 000COOJIEHHBIX CYOBEKTOB PHIHOYHOTO
X03sicTBa CKiaabIBacTcsl (UPMEHHAs CTPYKTypa pbIHKa - OTpPacieBoro,
HAI[MOHAJILHOTO, MUPOBOro. Ha phIHKE MPOUCXOAUT TMOCTOSHHO MOJISPU3ALIHS
COOTHOLICHUSI KPYHHBIX M MajblX (UpM, BeAETCSd KOHKypeHTHas Oopnba, B
pe3ynbTaTe KOTOpOM OJHU (UPMBI Pa3OpPSIOTCS, APYyrue O0OpaszyroTCs WM
HOTJIONIAIOT PAa30PUBIIMXCS KOHKYPEHTOB WJIM KOHTpareHToB. B pesyibrate
dupMeHHas CTpYKTypa phIHKA MEHSETCS, U KaxKaas (upmMa CTpeMUTCS 3aHATh Ha

HCM OIIPpCACICHHOC MCCTO B 3aBUCHUMOCTH OT JOJIM PbIHKA.

6)busHec - 3TO nmeno, neraoBasi aKTUBHOCTb, HAINPABIEHHBIE HAa pELICHUE
3a/1a4, CBSI3aHHBIX B KOHEYHOM HMTOTE C OCYIIECTBICHHEM Ha PHIHKE ONepaIrui
oOMeHa TOoBapamMu M yCIIyTaMH MEX]y SKOHOMHUYECKUMH CyObEKTaMHU pPhIHKA C
WCITOJIb30BAaHUEM CIIOKHMBIIMXCS B PBIHOYHOW TIPaKTUKE (GOPM W METOJIOB
KOHKPETHOM JesITeNIbHOCTU. bu3HeC naenmaercs paau MOJy4YeHUs J0XoAa OT
pPE3YyNbTAaTOB JEATEIBRHOCTH B CaMbIX DPa3jMYHBIX cdepax - MPOU3BOACTBE H
TOPTOBJIE TOBapaMU W yCIyramu, OAaHKOBCKOM JIeJ€ M CTPaxOBOM JieJie, Mpu
MIPOBEICHUH TPAHCIIOPTHBIX, APEHIHBIX U MHOTHX JIPYTHX OIepaIuii KaKk BUIOB
nesitenbHOCTH. CyOBeKTamMu B OM3HECE MOTYT BBICTYNAaTh CBOOOJHBIE B CBOMX
JEUCTBUSAX Ha PBHIHKE CAWHOJWYHBIC COOCTBEHHUKHM KamuTala - (PU3HYECKHE
JUIA, a TakKe COOCTBEHHUKU M COBJAJCNbIIBI KanuTaia (GUpM, BBHICTYMAIOIINX
KaK IopUIuYecKue juia. B kadecTBe CyOBEeKTOB B OM3HECE MOTYT BBICTyHaTh U
3a€MIIMKN KaruTaja, MOJyYUBIIUE 3aiiMbl WM KPEIUTHI B OaHKE JJIS BEIEHUS
XO03MCTBEHHOM JIeATeIbHOCTH. BaxxHo, 4TOOBI CYOBEKT B OM3HECE UMEN B CBOEM
PaCHOpSDKEHUM  KamuTal, mocTynaromuid B o0opoT. CyObektamMmu B OH3HEcCe
MOTYT BBICTYyNaTh TakKXe M HENPEANPUHUMATEIBCKUE OpraHu3aluk U
YUPEKCHUS, COBEPIIAIOIINE KOMMEPUECKHE CACIKH IMU30IMUECKH B TOBAPHOU

WU ICHEXHOM dopme.
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Bapianm 23

a) bum3Hec - moHsATHME OoJiee MMIMPOKOE, YEeM MPEANPUHUMATEIbCKAS
JeSTEIIbHOCTh, TOCKOJNBKY K OW3HECY OTHOCHUTCS COBEPIICHHE JIFOOBIX
SAMHUYHBIX PA30BBIX KOMMEPUYECKHX CHEIOK B JIO00M cdepe IesTeabHOCTH,
HalpaBJCHHBIX Ha ToiydeHue pgoxona (mpubsuin). CyObekT B Ou3Hece
UMEHYeTCSl OW3HECMEHOM  WJIM KOMMEpCaHTOM. lIpakTmuecku BO Bcex
HaIlMOHAIBHBIX CHCTEMaxX TpaBa CYIIECTBYIOT OCOOBIC TpaBWIa ACATEIHHOCTH
KOMMEPCAHTOB KaK CaMOCTOSTEIBHBIX MPEANPUHUMATENCH, OCYIIECTBIISFOIIIX
CHCJIKM paau MojdydeHus noxoja (mpuodsuin). CTaTyc KoMMepcaHTa MpU3HAETCs
[0 3aKOHY 3a JIMIIOM, JAESITEIbHOCTh KOTOPOTO XapaKTEPU3YEeTCs CIETYIOIIUMU
NpU3HAKAMU: 3aKITIOUYCHHE CICIOK M OCYIIECTBICHHE WHBIX XO3SHCTBEHHBIX
ornepanun B BU/JIC MPEANPUHUMATENHCTBA; OCYIIECTBIICHUE
MPEANMPUHUMATEIECKOW ACATENHPHOCTA OT CBOETO WMEHHM, T. €. B Ka4yecTBE
CaMOCTOSITENIbHOTO AKOHOMHYECKOTO CYOBEKTa pBIHOYHBIX OTHOIIEHUH. B
KauyeCcTBe KOMMEPCAHTOB BBICTYMAIOT KaK WHAMBUIYaJIbHbIE MPEANPUHUMATENH,

TaK 1 O6’beI[I/IHeHI/ISI HpCI[HpI/IHHMaTeﬂeﬁ.

6) Ilom dupmoit moHumaeTcsi Jro0as OpraHU3aMOHHO-XO3SICTBEHHAS
€JMHUIIA, OCYILECTBIISIONMIAs MPEANPUHUMATENBCKYIO JESITEIHbHOCTh B 00JACTH
POMBINIJIEHHOCTH, TOPrOBJIM, CTPOUTENBCTBA, TPAHCIOPTA, MPECIEAYIOIIas
KOMMEPUYECKHUE 1M W TMOJB3YIOIIasics IpaBaMH OpUIUYECKOro Juua. Jlms
o0o3HaueHus (GUPMBI B MEHEHKMEHTE 4YacTO HCIOJIB3YeTCsl TEepPMUH
"opranuzanus'.

Kaxnas ¢upma kak opraHuW3allMOHHO-XO3SMCTBEHHAs €IMHUIIA HUMEET B
CBOEM COCTaBE OJHO WJIM HECKOJbKO MPEANPHUATHM, CHEIUATU3UPYIOMMNXCS Ha
KOHKPETHBIX BHJAaX JEATEIbHOCTH (B TPOU3BOJCTBE TOBAPOB M YCIYTr), M
GyHKIIMOHANBHBIE — MOJPA3/CNICHUs,  OCYIISCTBIAIONIME  YIPaBICHYECKYIO
nearenbHocTh.  [log  mpeanpusiTueM — MOHUMAETCS  IPOU3BOJCTBEHHO-
XO03IMCTBEHHAs €UHUIIA, IPEICTABIISIONIAs COO0M COBOKYITHOCTh MaTepHaIbHbIX
U JIIOJICKUX PECYpPCOB, ONpENeICHHBIM 00pa3oM OpraHW3OBaHHAs IS
JOCTUKECHUSA  KOHKPETHO TIOCTABJIEHHBIX 1ejel. B 3akoHOmarenbCcTBe
OOJNBIITMHCTBA CTPaH MPEANPUATHE HE PACCMATPHUBAETCS KaK CaMOCTOSITEIHHBIN
CyOBEKT IpaBa, 32 HUM HE MPU3HAETCS XapaKTep XO3SMCTBEHHOTO 00pa3oBaHusl,
obOnagaroniero 00OCOOJICHHBIM HMYIIIECTBOM, COOCTBEHHBIM OajlaHCOM U

IMOJIB3YIOIICTOCH IMpaBaMi IOPpUAUICCKOrO JIMIa.
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Bapianm 24

a) Kaprens npeacrasinsier co0oit 00beIuHEHNE, KaK IPABUIIO, (PUPM OJTHOM
OTpaciu, KOTOpbI€ BCTYMAIOT MEXIy cO0Oil B corjalieHue, Kacaroueecs
MPEUMYIIECTBEHHO COBMECTHOM KOMMEPUECKON AEATEILHOCTU - PETyJIUPOBAHUS
cobiTa. Ha mpakTuke KapTeib OOBIYHO BBIXOAUT 3a PaMKH KOMMEPUYECKOM
NEATEIbHOCTH, ONPENENssi ACCOPTUMEHT TOBAPOB, pa3Mepbl MX MPOU3BOJICTBA.
Jist  kapTenst XapaKTepHO HaJIW4Me CIEAYIONIMX MPU3HAKOB: JIOTOBOPHBIN
XapakTep 00beINHEHHUS; COXpaHEHHE MpaBa COOCTBEHHOCTH YYaCTHUKOB KapTeJs
Ha CBOU MPEANpHUATUS U oOeclieunBaeMasi 3TUM XO3diCTBeHHas, (PMHAHCOBAsI U
IOpUINYECKass CaMOCTOSITEIbHOCTh; COBMECTHAsl JESATEIBHOCTh IO pealn3aluu
OPOAYKIMU, KOTOpas MOXET pACOPOCTPAHATBHCSA, XOTS U B OrPaHUYEHHOUN
CTENEHH, Ha ee mpou3BoAcTBO. Cornamenrue 00 oOpa30BaHUU KapTesl HE BCeraa
ObIBaeT 0(hOPMIIEHO JOTOBOPOM. YacTo KapTeiu CYHIECTBYIOT HEIJIACHO, B BUJIE
CEKpPETHBIX CTaTeH, MOMOJHSAIOMMX KaKOW-TMOO OQUUUAIBHBIIM TEKCT, MO0 B
yCcTHO# dopme "HKEeHTIbMEHCKHUX coryamennit”. B crpanax 3anagHoit EBpornsl,
rj€ JEHUCTBYET CIEHHAIbHOE 3aKOHOAATENbCTBO, JEJlllee KapTelau Ha
";xenartenbHbie" U "BpeAHbIe", HACUUTHIBAIOTCS COTHU  OQUIHAIBHO
3apETUCTPUPOBAHHBIX KapTEJIbHBIX COTJIAIICHWM, HE cUuTas TeX, KOTOpbIe

CYIIECTBYIOT 0€3 PETUCTPAIINH.

0) YactHpie (QuUPMBI MOTYT CYIIECTBOBATh B BHJIE CAaMOCTOSTEIbHBIX
HE3aBUCHUMBIX KOMIIAaHHUI JH00 B BUJE OOBCIMHEHNM, CO3TaHHBLIX KaK Ha OCHOBE
CHUCTEMBI y4acTHs, TAK M Ha OCHOBE JIOTOBOPEHHOCTEH MEXIy y4YaCTHUKAMU
obobenuHeHus. [Ipexae yeM BCTYNUTHh B JIETOBbIE OTHOIIEHUS C TOW WKW WHOU
(bUpMOHi, BBISICHSICTCS, SBJISICTCS JIM OHA WICHOM OOBCAMHEHUS M UMEET JIM KaKue-
100 corjlaleHus ¢ ApyrumMu pupmamu. 310 HEOOXOAUMO MOTOMY, YTO (PUPMBI -
yeHu OOBbEIUHEHUH, KaK MPaBUIIO, 3aKPEIJICHbI 3a ONMPEICIICHHBIMU PBHIHKAMU
WM OTNPECIICHHBIMHU MOCTaBIIMKaMU. B 3aBucuMoOCTH OT (hOpMbI 00BEIUHEHUS
dbupma MoXeT OBITh IOPUIUYECKA CaMOCTOSITENBHOWM, caMa  pemaTh
XO03MCTBEHHbIC BOINPOCHI M OTBEUATh MO CBOMM 00s3aTEIbLCTBAM WU OBITH
JIUIIIEHA XO3SMCTBEHHOM M IOPUAWYECKOM CaMOCTOSITEILHOCTH, W PELICHUE
JIEJIOBBIX BOMPOCOB TOTJa 3aBUCUT OT MaTepuHCKoW (upmbl. [lpu uzydenuu
(bupM yIUTHIBACTCS TAK)KE MOJUTUKA PYKOBOJICTBA KOMIIAHUU 110 TEM WJIM WHBIM

KPYHHBIM Ipo0OsieMaM, 0COOEHHO B BOMPOCAX YCTAHOBJICHUS 1IEH.

58



Bapianm 25

a) B nensx yHudukanmuu mnpaBOBOTO pPETYIUPOBAHUA OOpPa30BAHUS H
nestenbHOCTH pupM B cTpaHax EC Oblna npuHsaTa eauHas kinaccudukanus Gupm
M0 TIPaBOBOMY TOJOXEHHUIO, KOTOpasi MPUMEHSETCS B HOBOM 3aKOHOJATEIIbCTBE
Bcex cTpaH, - wieHoB EC. CoryacHo 3TOM KiacCcU(UKalWU, BBIIEISAIOTCSA J1Ba
BUJIa KOMITAHUH: MyOJUYHOTO TUIA U YacTHOTO Tuna. O6a Buaa KOMIAHUH - 3TO
KOMITAHUU C OTPAaHUYEHHOW OTBETCTBEHHOH . Kommanus myOauuHOro THMa Mo
MIPABOBOMY IOJIOKEHHIO COOTBETCTBYET aKI[MOHEPHOMY OOIIECTBY, €€ KamuTail
oOpa3zyeTcst myTeM MyOIMYHOW NOJNHCKH Ha akKUWM, OHa HE IOJBEpraercs
KaKUM-THOO OTpaHMYCHUSIM, B OTHOIIIEHUH YJICHCTBA U MOJAMUCKU Ha akuuu. Ee
akuuMu CBOOOJHO IMepenaloTcs APYyruM akUUMOHepaM WM O0palaroTcss Ha
(doHmOBOM OupKe, ecau KOMIIAHMS Ha HeW 3apeructpupoBaHa. Kommanus
YaCTHOTO THUIIA COOTBETCTBYET MO TmpaBoBoMy IlonoxkeHuio oOuiecTBy c
OTPaHMYEHHOU OTBETCTBEHHOCTHI0. OHA OrpaHWYEHA CTAThIMU 00 acCOIMAIIHH,
yCTaHaBIUBAIOT OCOOBIN MOPSIIOK Mepeiayn naeB (aKIuil), OrpaHUYMBAIOT YUCIIO
YYaCTHUKOB, 3alPENIalOT BHITYCK HHPOPMAIINH U OMPEASISIIOT OCOOBI TOPSI0K

IMpCaoCTaBIICHUA HY6JII/ILIHOﬁ OTYCTHOCTH.

6) OOIiee mMapTHEPCTBO HE MPHU3HACTCS IOPUAMYECKUM JIHUIIOM, XOTS U
o0yiajlaeT  OMNpeJeiICHHBIMU  CBOMCTBaMM  MpaBocyObekTHOCTH.  OOriee
naptHepcTBO B CIIIA 00pa3yercst Ha OCHOBE 3aKOHA, TPUHSATOTO B OOJBIITUHCTBE
IITATOB, TJI€ OHO OMNpENENsAeTCS KaKk OOBhEIWHEHHE NIBYX WM Oojee JUI[ s
BEJICHHUS JIeNl C 1IeJIbI0 M3BIeUeHUs] NpuObutH. JIr000H KOMITAaHBOH OOIIETo
napTHepcTBa 00J1aJlaeT KOMIETEHIIUEH MPEeACTaBIATh IPYTUX BIIAJICIbIEB U
npuHUMAaTh (UHAHCOBBIE perieHus. Kaxaplii ydacTHHK OOIIEero, mapTHEpPCTBa
HECET HEOTPAHWYEHHYI0 TIEPCOHAJIBHYIO OTBETCTBEHHOCThH MO  JOJITaM,
00s13aTeNbCTBAM U JIPYTOM 3a70JKEHHOCTH (GupMbl. Kaxknplii ydacTHUK uUMeeT
paBO Ha 3aKJIOYCHHUE CJEJIOK W PaBHBIM roj0C B YMNPaBICHUU U KOHTPOJIEC.
[TpuObLTE ¥ YOBITKH JIETSTCS TIOPOBHY, €CITM MHOM TMOPSIIOK HE TIPETYCMOTPEH B
JIOTOBOpE O MapTHepcTBe. B pamkax oOmiero mapTHEpPCTBa HE MPOUCXOJUT
nepegaya MHTEPECOB YYACTHUKA B CJydae €ro BBIXOJAa W3 KOMIIAaHUU B
pe3yiabTare CMepTH WM JApyrod mnpuuyuHbl. COTJIaCHO aMEpUKaHCKOMY
HAJIOTOBOMY 3aKOHOJATENbCTBY, OOIee MapTHEPCTBO HE SBISETCS OTIACIHHBIM

HaJIOrorjaTeJIbIIMKOM KaK IOPUANYCCKOC JIMIIO.
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Bapianm 26

a) OOmecTBO ¢ OrpaHHYECHHON OTBETCTBEHHOCThIO - 3TO (opma
0o0ObEMHEHUSI KAaMUTAJIOB. YYAaCTHUKM OOIIECTBA HECYT OTBETCTBEHHOCTH I10
00s3aTeNbCTBAM 00IIIECTBA TOJBKO CBOMM BKJIAJIOM U HE HECYT OTBETCTBEHHOCTHU
cBouM umymiectBoM. Kamuran oOuiectBa ¢ OrpaHUYeHHOW OTBETCTBEHHOCTHIO
MO/pA3/IeNAeTCd Ha JIOJIM Yy4acTus - Mau, KOTOPBIE PaCIpPOCTPAHAIOTCS MEKIY
yupeauTesiMi  0e3 TpPUMEHEHUs IMyOJWYHOM MOANMUCKH U JIOJDKHBI  OBITh
o0sa3aTenbHO MMeHHbIMH. OO yIaTe nas y4YacTHUKY OOINECTBAa BBIIAETCA
MUCbMEHHOE CBUJIETEIBCTBO, KOTOPOE HE SIBJISETCS LIEHHON OyMaroil, He MOXeET
IpOOUTECA W OBITHh MPOJAHO JPyromMy JHIly Oe3 pa3pemeHus oOIecTBa.
VYyacTHUKM 00lIecTBAa C OrPaHUYEHHOW OTBETCTBEHHOCTbIO OOBIYHO -
HeOoJplIasl Tpynma JOAEed, 3HAKMMX Jpyr Jpyra WA COCTOSALIUX B
POJICTBEHHBIX OTHOIICHUAX. YHUCIO YYaCTHUKOB OOIIECTBA MOXKET OBITh
OrPaHUYECHO M B 3aKOHOJATEIBHOM MOpAJKE. YIpaBiIEHUE JelamMu 00IIecTBa U
3aKJIFOUYEHUE CIENOK OT UMEHHU O0ILEeCTBa OCYIIECTBISIOT OJAWH WM HECKOJIBKO
pacropsiauTenei, KOTOpble MOTYT OBITh WICHaMU OOIIECTBA, @ MOTYT U HE OBbITh
umMu. OHU Takke He 00s3aHbl MyOJIMKOBAaTh CBOM ycTaB, JaHHbIE O OajaHce,

HU3MCHCHUAX pa3MEpa KaluTalaa U ICPCMCIICHUAX B COCTABEC JUPCKTOpATa.

0) AkuuoHepHOe OOIIECTBO TMPEACTABIAET €000l  OOBeauHEHHE
KalmuTajgoB, oOpa3syeMoe IIyTeM BBIIMYCKAa aKIHWA, KOTOPHIC  SIBJISIOTCS
JIOKYMEHTOM Ha TMpPEIbSBUTENS, KOTUPYIOTCS Ha (HOHIOBON OUpKE U MOTYT
CBOOOJHO TMEPEeXOauTh OT OAHOK Juia K jaApyromy. OTBETCTBEHHOCTH
BKJIQTYUKOB-AKI[TMOHEPOB O 0053aTEIHCTBAM 00IIIECTBA ONPAHUYNBACTCS TOJIHKO
CyMMOM, YIUIAYEHHOW 3a aKUWH. DTO O3HAYAET, YTO JIMILO, OCYLIECTBIISIOLIEE
MPEANPUHUMATEIILCKYIO JCSTEbHOCTh, OTBEYAET 3a HEE HE BCEM CBOUM
UMYIIIECTBOM, a TOJIBKO TOM CyMMOM, KOTOpas Oblja yIuiadeHa 3a akKIuH, T.e.
BKJIQJIOM B  KamuTajl akiuoHepHoro oOmiectBa. Ilo  oOs3arenbcTBaM
aKIIMOHEPHOTO 00IIIeCTBa CBOMM MMYIIIECTBOM OTBEYAET TOJIHKO CaMO OOIIECTBO.
PykoBoaCcTBO Bcel TeKylleld JeATebHOCThIO AaKIIMOHEPHOro oO0IecTBa W
BBICTYIUIEHUE OT €r0 UMEHU IMPHU 3aKJIIOYEHUHN CICJIOK MOPYYaeTcs, KaK MpaBuio,
OJIHOMY M3 PACHOPSIAUTENCH WM HECKOJbKUM PACHOPSIAUTENSIM, BXOJSAIIUM B
npaBieHue. Pacniopsautenn 0OBIMHO HECYT OTBETCTBEHHOCTH 3a CBOM JICHCTBHS,

NpPUYMHUBIIKE yIIepO ¢pupme, BCEM CBOUM UMYILIECTBOM.
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Bapianm 27

a) [lonHoe ToBapuiIecTBO - 3T0 OOBEAMHEHUE NBYX WM OOJee JUI] IS
OCYLIECTBJICHUS MNMPEANPUHUMATEIBCKON NEATEIIBHOCTH C LEIbI0 HM3BIICYCHUS
npuObUIN; YYACTHUKU KOTOPOTO JIMYHO YYacTBYIOT B JieJlaX TOBAapHUIIECTBA U
KaX/1blil HECET MOJIHYI0 OTBETCTBEHHOCTh IO 00s3aTENIbCTBaM TOBAPUIIIECTBA HE
TOJIBKO BJIOKEHHBIM KamUTaJIOM, HO U BCEM CBOMM HMMYILECTBOM. YOBITKH U
OpuOBIM  TIOJTHOTO TOBApHILECTBA PACIPEACIAIOTCS MEXKIY YYaCTHUKAMHU
MPOMOPLUMOHAIBHO J0J€ KaXJI0ro U3 HUX B OOIIEM HUMYIIECTBE TOBApPHUIIECTBA.
[TosniHOE TOBapUIIECTBO HE 00s13aHO MyOJIMYHON OTYETHOCTBIO, T.€. HE 00A3aHO
nyOJIMKOBaTh CBEACHHUS O pe3ylbTaTax XO3MCTBEHHONM U ()UHAHCOBOMU
AESATeNIbHOCTH.  YMCII0O  4JIE€HOB MOJHOrO  TOBAapUIIECTBA  OOBIYHO  HE
orpanunuuBaetcs. [ToiHOe ToBapHILIECTBO MOXKET OBITh PACHYLIEHO, €CJIM OJHH U3
YYaCTHUKOB IOXKeJIaeT U3 HEero BbIMTH. OOBIYHO 3aKOHOJATENILCTBO 3alpeuiact
OJTHOMY M3 YYaCTHHUKOB IPOJAaBaTh CBOI IOJI0 HOBOMY JIMIy Oe€3 coryiacus
IPYrMX YJIEHOB IIOJIHOIO TOBapuIIEecTBAa. B ciydae mpuema HOBOrO 4WIEHA,
CMEPTH WM BBIXOJA OJHOIO W3 WICHOB TOBApHILECTBA BHOBb 3aKIIOYAETCS
JIOTOBOP O CO3/IaHMU TOBAapUUIIECTBA. Jlesa TOBapHIEeCTBA B IPUHIUIIE BEYT BCE
€ro 4i€Hbl, U BCE OHM HMMEIOT MPaBO MPEICTABUTEIbCTBA NPHU 3aKIOYECHUU

CACIIOK.

0) HOpuanueckue numa - 3TO0 OOBEAUHEHHS JUII U OObEAUHEHUS
KalWTaJIOB, HAJACIICHHBIE TPUCYIIMMH WM TpaBaMH H OOS3aHHOCTSIMH,
UMCIOIITUMU  UMYIIIECTBEHHYI0 000COOJICHHOCTh (MMYIIECTBO OPHUIMYECKOTO
auna  000co0JeHO OT HWMYyIIeCcTBa €ro wWieHoB). Hamuuume coOCTBEHHOTO
MMYIIECTBA - HEOOXOauMas MPEANOChUIKA CaMOCTOSATEILHON MMYIECTBEHHON
OTBETCTBEHHOCTH IOPHIUYECKOT0 JUIa 1O 00s3aTeIhCTBaM, B KOTOpPHIE OHO
BCTymaeT. Pa3Mmepbl WMYIIECTBEHHOW  OTBETCTBEHHOCTH  OINPEIACISIOTCS
MIPABOBBIM TIOJIOKCHUEM IOPUIUICCKOTO JIUIIA, 3aPETUCTPUPOBAHHOTO KaK (hupma
C YCTaHOBJICHHBIM HaWMeHOBaHHMEeM. I[IpaBoBoe moOXKeHWEe GUPMBI KAk
aKIIMOHEPHOTO OOIIECTBA MPEAIoaraeT UMYIICCTBEHHYIO OTBETCTBEHHOCTh BCEX
COOCTBEHHMKOB KamuTaja - Jepkareyneid akuuil. B  HEKoTopeIX cTpaHax
JIOIYCKAETCsl CO3JaHHE TAaKWX IOPUANYECKUX JIUIl, YYPEAUTEIIMH KOTOPBIX
MOKET BBICTYIIaTh OJHO (PU3MUECKOE WM ropuamdeckoe Jmio. Opuandeckue
JUIA MOJIPa3IeNIIIOTCA Ha JBa BUA - IOPUIMYECKHUE JUIA MyOJIMYHOTO MpaBa U

IOPpUIXYCCKHC JIMIA YaCTHOI'O IIpaBa.
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Bapianm 28

a) TpancnopTHble (QHUPMBI OCYIIECTBISIOT MEXKIYHAPOJIHYIO MEPEBO3KY
Ipy30B M maccaxupoB. OOBIYHO TPAaHCIOPTHBIE KOMIIAHUM CIIELHUATU3UPYIOTCS
Ha OTIEIbHBIX BHMAAX IEPEBO30K, B CBA3M C YEM CpPEOUd HHUX BBLACISIOT
CYJOXO/IHbI€, aBTOMOOMJIbHBIE, aBUALIMOHHBIE, JKeIe3HOA0poKHbIe. Cy10X0aHbIE
KOMIIAaHUN OCYILECTBIISIOT MOPCKHE NEPEBO3KM I'py30B. MOpPCKOW TpaHCIOPT B
3alaJHbIX CTPAaHaX XapaKTEPU3YETCS YPE3BbIUYAHO BBICOKUM  YPOBHEM
KoHIeHTpanuu. Hanbonee BBICOKOW KOHILIEHTpalMed OTIWYAeTCA JUHEHHOE
CyJIOXOACTBO. ABHAIMOHHBIE KOMIIAHWM IOJYYWIM 3HAYUTEIBHOE Pa3BUTHE B
CBA3M C OBICTPBIM POCTOM BO3AYIIHOTO TPAHCIOPTA, KOTOPBIA BCE MIMpE
UCIIOJIB3YETCs U1l MEPEBO3KUA Ipy30B. CTENEeHb KOHLEHTPAalMU B BO3AYIIHOM
TpaHcnopTe upe3BblyaiiHO Bbicoka. B CIIA Beigenstorcs msaTh HauOosee
KPYIIHBIX aBHAKOMITAaHUM, BBIMOJIHIIOUMX OKOJIO 2/3 BCero o0beMa BO3AYIIHBIX
MEePEeBO30K BHYTpHU CTpaHbl U 1/3 MupoBbix. XKene3HOA0pOKHBIE KOMIIAHUH IO
pasMepaM  3HAYUTEIBHO YCTYNAKOT CYJOXOJHBIM M  aBUALlMOHHBIM, B
OOJILIIMHCTBE CTPAaH OHHM OCYILECTBIISIIOT MEHBIIYIO YacTh MEPEBO30K, SABIISIOTCS

MaJIOpeHTa6GJII>HI)IMH I JaxXKe Y6BITOLIHI>IMI/I.

0) CtpaxoBble (UPMBI, OCYLIECTBISIONINE CTPaXOBaHUE TIPY30B IPU
MEXIYHAPOAHBIX MOPCKHX, AaBUALMOHHBIX, ABTOMOOWJIBHBIX U  JPYIHX
NEPEBO3KAX, UTPAIOT CYIIECTBEHHYIO POJIb HA MUPOBOM pbIHKE. [lomaBisronias
YacTh CTPaxOBbIX ONEpaldil COCPEAOTOYEHA B pyKax CTPaXOBbIX KOMITAHMMA-
TMT'AHTOB, TOCIIOACTBYIOLIEE MOJOKEHHE CPEAU KOTOPBIX 3aHUMAKOT KOMIIAHWUU
CIIA. Ha nomto mocienHux npuxoautcs cBbiie 60% oObema CTpaxoBbIX
onepalnid, COBEPIIAEMBIX Ha MHUPOBOM pBIHKE. TpPaHCIOPTHO-3KCIEAUTOPCKUE
(GupMBbI CIENUATU3UPYIOTCS Ha OCYILIECTBICHUU ONEpaluid MO JOCTaBKE TOBAPOB
NOKYNATENI0, BBINOJIHAS IOPYYEHUS IPOMBIIUIEHHBIX, TOPrOBBIX M JPYTHX
¢upm. OYHKIIMU TPAHCIOPTHO-IKCHEAUTOPCKUX (UPM BeCbMa MHOTOOOPA3HBI.
Croma BXOAWT TIPOBEpPKA COCTOSIHUSL Tapbl W YIAKOBKH, MapKHUPOBKH,
oopMIIEeHUE TOBAPOCONPOBOAMTENBHBIX JOKYMEHTOB, OIUIaTa CTOMMOCTHU
MIEPEBO3KM 10 MOPYYEHUIO TPY30BIAJAEIbLA, OCYIIECTBIEHUE IOIPY304HO-
pasrpy304yHbIX paboT, XpaHEHHUE, CTPaXOBaHUeE, MOAOOP U KOMILIEKTALUS MEIKUX
OTIIPaBOK, UH()OPMHUPOBAHKE TPy30MOIydaTesss O NPUOBITUU TPy3a, MOTyuyeHUE

KOMMEPUYECKOTO aKTa (eCJiv rpy3y NpUYHHEH yiiepo).
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Bapianm 29

a) Ilo xapakTepy XO3SMCTBEHHOHM JAESITEIBHOCTU PA3IUYAIOT CIETYIOIINE
BUAbl (QUPM: TPOMBIIUICHHBIE, TOPrOBbIE, TPAHCIIOPTHBIE, CTPAXOBBIE,
TPAHCIOPTHO-3KCIEAUTOPCKUE, HWHKUHUPUHIOBBIE, TYPHUCTCKUE, ApPEHIHBIE.
[TpoMbliieHHbIE PUPMBI B OCHOBE CBOEH JIEATEIBHOCTH MMEIOT MPOU3BOACTBO
TOBapoB. B pe3ynpTare OrpoMHOIl KOHLEHTpAaUUMd W HHTEPHALHWOHAIU3aLUU
IIPOU3BOJICTBA BBIMYCK NOJABJIIFONIEH 4aCTH MPOAYKIUU U 3HAYUTEIbHASA YacCTh
MEXIYHAPOJAHOW TOPIOBIM COCPEIOTOYEHbl B pyKax HEOOJbLIOW TIpyMIbI
KPYIHEHIINX TPOMBIIUIEHHBIX (UPM-TUTAHTOB, CPEAM KOTOPBIX 0C000
BBIJICJSIFOTCSL IO pa3MepaM M macmTadaM JeATEeIbHOCTH TPaHCHALMOHAIbHBIC
Kopriopauuu. KpynHelime npoMblluieHHbIE (UPMBI BBICTYIAIOT, KaK MPaBUIIO,
TaK)K€ M  OCHOBHBIMHU  3KCIOpPTEpaMH  IMPOU3BOAMTENILHOIO  KamuTaia,
HaIpaBiIseMOro Ha CO3JaHHE 3a TpaHUIEl COOCTBEHHOM ceTH (puiauanoB u
JOYEPHUX KOMIAHWUH, NOpPH HTOM 3HAYMUTENbHYIO 4YacTh MPOAYKLIHH OHU
UMIIOPTHPYIOT €O CBOMX 3arpaHW4HbIX mnpennpusatui. Ilox 3arpaHu4HBIMU
omnepauusMH TOAPA3yMEBAETCS KaK 3KCHOPT W3 CTpPaHbl, TIJ€ HaXOJIUTCA
MaTEpUHCKass KOMIIAaHUSI MPOMBILUIEHHON (UPMBI, TaKk M Mpojaaka NPOAYKIIHH,

HpOHSBOI[I/IMOﬁ IMpUHAAJICKAITUMHA en 3arpaHuIHbIMU MPCAIIPHUATUAMU.

06) ToproBbie ¢GUPMBI 3aHUMAIOTCS OCYIIECTBICEHHEM B OCHOBHOM
omepanuii Mo KyrJie-mpojaxe ToBapoB. OHH MOTyT JIMOO BXOJUTh B CHUCTEMY
COBITa KPYMHBIX MPOMBIILICHHBIX KOMITAHUH, JIMOO CYIIECTBOBATh HE3aBUCHUMO
IOPUIUYECKH U B XO3SIICTBEHHOM OTHOIICHUU OT APYTUX GUPM U OCYIIECTBIAThH
TOproBo-niocpeaHnueckue  omnepauud. Cpeau  ToproBeix  ¢GuUpM  0c000
BBIICNIAIOTCS  KPYMHBIE MOHOTIONUCTUYECKHE OOBEIUHEHHUS, 3aHUMAIOIIUe
TOCTOJICTBYIOIIEE MOJIOKEHUE Ha MHUPOBOM PBIHKE OTIEIbHBIX TOBApOB WJIM BO
BHEIITHETOPTOBOM 00OpOTE OTACNbHBIX CTpaH. Tak, NONaBISAOIIAs YacTh
MEXTyHApPOIHOM TOPTOBJIM CaxapoM, IIBETHBIMU METaIaMH, 36PHOM, KayuyKOM,
XJIONIKOM, MYIIHWUHOM, JiecOMaTepHallaMHi, KOXKChIPhEM COCPEIOTOYEHA B PyKax
HEOOJIBIIIOr0 YHCIa KPYMHBIX CHENUATIU3UPOBAHHBIX TOproBbix ¢upM. Cpemaun
VHUBEPCAIBHBIX, TOPTOBBIX (UPM BBIJCISIOTCS KpPYIMHEHITHE TOPTOBBIC
KOMITaHUH, 0 MaciiTadaMm JesITeIbHOCTH U (PUHAHCOBOM MOIIM, HAXOSAIIUXCS
Ha YPOBHE MPOMBINIIEHHBIX (PupM-ruranToB. [lo Xapakrepy nesaTenTsHOCTH TaKue

TOPTOBLIC KOMITIAHUH OOBIYHO SIBISIOTCS MCXKAYHApPOIAHBIMU.
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Bapianm 30

a) [IpeanpuHuMaresnb, OCYIIECTBISIONIUN CBOIO JEATEIbHOCTh B KAUECTBE
IOPUANYECKOTO  JIMI[A, HECeT MMYLIECTBEHHYI0O OTBETCTBEHHOCTh B
3aBUCUMOCTH OT ITPABOBOTO TOJIOKEHUS (PUPMBI: JIMOO BCEM CBOMM KaIMTAJIOM
U JIMYHBIM HMYIIECTBOM, JUOO TOJIbKO KamuTayioM. [IpennpuHUMaTeIbCTBO
MPEANOJaraeT MNEePCOHANBHYID JKOHOMHYECKYIO, a HE KOJUIEKTHUBHYIO
aMUHUCTPATUBHYIO OTBETCTBEHHOCTh 3a pe3yibTaThl paboThl. [IpaBoBBIC
HOPMBI MPEANPUHUMATEIBCKON JIESITEIIBHOCTH BKIIOYAIOT TAKXKE MOPSAOK
peKpalieHus NEeSITENHbHOCTH bupmbl WIH WHMBUYaJIbHOTO
NpEANpPUHUMATEIIS, KOTOPBIA  MpeaycMaTpuBaeT W CIOydaw, KOrja
NpEeANPUHUMATENbCKAS AEITEIbHOCTD MPEKPAIIAETCS CY/IOM WIH B PE3yJIbTaTe
0aHKpOTCTBa, HAPYUIEHUsI 3aKOHOAATENIbCTBA. B 1000M ciyuae onpeaensercs
NOPSIZIOK M CPOKH MPEKpalleHUs MNPEAIPUHUMATEIbCKON AeATENbHOCTH. B
COJICp’)KaHUE TOHITUSL «IIPEANPUHUMATEILCTBO» BXOAUT TaKOe MOHSITHE, KaK
«OuszHecy. buzHec — 3TO Jneno, AeioBas aKTUBHOCTb, HAINpPaBJIICHHBIE Ha
pelieHue 3a7a4, CBI3aHHBIX B KOHEYHOM UTOT€ C OCYIIECTBICHHEM Ha PHIHKE
omepanuii 0oOMEHa TOBapaMU M YCIyraMd MEXJIYy OSKOHOMHYECKHUMHU
CyObEeKTaMH pbIHKA C MCIOJIb30BAHUEM CJIOKHUBIIUXCS B PHIHOYHOW MPAKTUKE

HOPpM U MCTOOOB KOHerTHOﬁ JCATCIBHOCTH.

0) CyTh mnpeanpuHUMaTEIbLCTBA COCTOMT B TOM, YTOOBI B YCJIOBHSX
HEONPENICICHHOCTH  PBIHKA  HAXOAUTh  BO3MOXKHOCTH  HAWTYUIIIETO
UCIIOJIb30BAaHUSI COOCTBEHHOCTH B BHJI€ KamuTaja, UMYIIECTBA, MATEHTHBIX
MpaB W APYTHX PECYpCOB W JOOWBATHCS peaTM3alMK 3TUX BO3MOXXHOCTEH B
MPAKTUYECKOMN NesaTenbHOCTH. [IpeanpuHuMaTensCTBO MpenoiaracT HaJudne
AKOHOMHUYECKH 000COOJIEHHBIX CYOBEKTOB PBIHOYHOI'O XO34MCTBAa, KOTOPBIE
BCTYMNAIOT MEXIYy cO00i B NPaBOBBIC, IOpUANYECKUE, (PUHAHCOBBIC U JPYTHE
oTHOIIEHUsI. Takux CyOBEKTOB HMMEHYIOT ITapTHEpaMHu, KOHTparcHTaMH,
CTOpOHAMHU B CJEJIKE. OJKOHOMHYECKass OO0OCOOJEHHOCTh O3HAYaeT WX
XO035UCTBEHHYIO CAMOCTOSTEILHOCTh U UMYIIECTBEHHYIO OTBETCTBEHHOCTD 3a
pe3ynbTaThl AesTenbHOoCTH. M3 3KOHOMHUYECKH 000COOJICHHBIX CYOBEKTOB
PBIHOYHOTO XO3SMCTBA CKJIAIbIBacTCS (GUPMEHHAs CTPYKTypa pbIHKA -
OTpacJIEBOTO, HAIIMOHAIBHOTO, MUPOBOTO. Ha phIHKE MMPOUCXOAUT TOCTOSTHHAS

MOJIAPU3ALMS COOTHOILIEHUN KPYIHBIX U MaJbIX (UPM.
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1.3 Hanpsam miaroroBku: 0902 — In:xkenepHa MmexaHika
Bapianm1

a) «[eranu MammH» SBIAIOTCS TMEPBBIM U3 PACUETHO-KOHCTPYKTOPCKHUX
KypCOB, B KOTOPOM H3Yy4alOT OCHOBBI IPOEKTUPOBAHUS MALIMH U MEXaHU3MOB.

JIxo0Oast mammHa (MEeXaHHU3M) COCTOUT M3 ACTalCH.

Jletanp — Takas 4acTh MAIIMHBI, KOTOPYIO H3TOTOBISIOT 0€3 COOpPOYHBIX
omneparuii. Jleraimu MOryt OBITh NPOCTHIMHU (Taiika, IIMOHKA W T. M.) WA
CIIOKHBIMU (KOJIGHYATBIN Baj, KOPIYC PEAyKTOpa, CTaHWHA CTaHKa W T. IL.).
Jetanu (4aCTUYHO WM MOJHOCTBIO) OOBEAEHSIOT B Y3JIbI.

VY3en mpencraBisieT coOOM 3aKOHYEHHYIO COOPOYHYIO €IMHHUILY, COCTOSIIYIO
U3 psfa aeranei, uMeronmx oomiee (pyHKIMOHATFHOE Ha3HAYCHUE (TTOIIHITHIK
KayeHus1, My(dra, peayKTop U T. I.). CI0XKHBIE Y3716l MOTYT BKJIIOYaTh HECKOJIBKO
IOPOCTHIX Y3JI0B (TIOy3JI0B); HAIPUMED, PEAYKTOP BKJIIOYAET IOIIUITHUKH, BaJIbI
C HACAKEHHBIMU Ha HUX 3yOUaThIMU KOJIECAMH U T. II.

Cpenu OosblIoro pa3sHooOpasus JeTaleld U y3JI0B MallUH BBIICISIOT Takue,
KOTOpbI€ MPUMEHSIOT MOYTH BO BcCeX MalinHax (OONThl, Bajibl, MY(QTHI,
MEXaHWYECKUE Mepetayd U T. M.). DT JeTanu (y3/bl) Ha3blBalOT ACTAISAMU
o0IIero Ha3HaueHUs M U3y4aroT B Kypce «/letanu mamuny». Bee npyrue neramu
(nopuiHM, JONAaTKU TYpOWH, TpeOHbIE BUHTHI M T. I.) OTHOCATCA K JETaIsIM
CHEIHNATbHOTO Ha3HAUCHHUS U U3yUYaloT B CIIEIUAIBHBIX Kypcax.

0) Jletanu 00Iero Ha3HAYCHHS NPUMEHSIOT B MAIIMHOCTPOCHUH B OYCHb
Ooonpumx konuuectBax (Hampumep, B CCCP exeromHo H3roTOBISIOT OKOJIO
MuMapaa 3youaTteix Kosec). [loatomy mo0oe yCOBEpIIEHCTBOBAaHUE METOJIOB
pacyeTa M KOHCTPYKIMU OTUX JI€Tajel, MO3BOJIAIONICE YMEHBIIUTH 3aTPaTh
MaTepuanga, MOHU3UTh CTOUMOCTH MPOW3BOJCTBA, MOBBICUTH JIOJITOBEUHOCTb,
IMPUHOCHUT OOJIBIIION SKOHOMHYECKUH d(PPeKT.

Ha pasButne coBpemeHHOro Kypca «Jletamm MammH» OONbIIOE BIUSHUE
OKa3bIBaeT  OBICTPBIA  TPOTPECC  OTEUECTBEHHOTO W 3apy0exHOro
MAaIIMHOCTPOEHHMSI. DTOT Iporpecc TpedyeT Bce 0ojiee MUPOKON CTaHAAPTU3ALUU
¥ yHUQUKANWUK JAeTanei oOIIero Ha3Ha4YeHHs, a TaKKe MX HM3TOTOBJIICHUS B
MAaCCOBBIX KOJMYECTBAX Ha CHEIUAIM3UPOBAHHBIX 3aBoJaX. B  ycrmoBusax
MacCOBOTO M CHEIMAIM3UPOBAHHOTO TMPOU3BOJICTBA 3HAUYeHHE Kypca «Jletanu
MaIIH» BO3pacTaer.

OcHOBHBIE TpeOOBaHUSI K KOHCTpYKIMH jeranedi MammH. CoOBEpIISHCTBO
KOHCTPYKITUU JETall OIICHWBAIOT MO €€ HAaJCKHOCTH M dKOHOMUYHOCTH. [lof
HA/IeKHOCTHIO TIOHMMAIOT CBOWCTBO M3JCNHS COXPaHAThH BO BPEMEHH CBOIO
paboTOCTIOCOOHOCTh. IKOHOMUYHOCTH OIPEACNSIOT CTOMMOCTh Marepuala,
3aTpaTamMH Ha IPOU3BOJCTBO U IKCILTyaTaIHIO.

OcCHOBHBIE KpUTEpUU paOOTOCTIOCOOHOCTH M pacyeTa JeTajeld MalluH —
MPOYHOCTh,  YKECTKOCTh,  M3HOCOCTOMKOCTh,  KOPpPO3HOHHAs  CTOMKOCTb,
TEMJI0CTONKOCTh, BUOPOYCTOMUHUBOCTb.
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Bapianm 2

@) 3Ha4YECHUE TOTO WM UHOTO KPUTEpHUs IJI 3aJJaHHOW JIETAJIM 3aBUCUT OT €€
(GYHKIMOHATBHOTO Ha3HAYCHMS U yCIOBUM paboThl. Hanmpumep, nist KpenexHbIX
BUHTOB TJIaBHBIM KPUTEPUEM SIBJISIETCS MPOYHOCTh, a JJII XOJOBBIX BHUHTOB —
HU3HOCOCTOUKOCTh. [IpM KOHCTpyupoBaHMM JeTajiel uX padboTOCIOCOOHOCTH
oOecrieunBalOT B OCHOBHOM BBIOOPDOM  COOTBETCTBYIOLIETO MaTepuaa,
parMoOHAIPHONW KOHCTPYKTHBHOW (OPMOM M pacdeToM pa3MepoB IO TJIABHBIM
KPUTEPHUSM.

[IpouHocTs  sABIAETCS ~ TJABHBIM  KpUTEpUEM  pabOTOCIIOCOOHOCTH
OonpiinHCTBa fAetaneil. Hempounbele neranun He MoOryT paborats. Cremyer
IIOMHUTB, YTO Pa3pyLICHUS YACTEW MAIIWHBI MTPUBOJUT HE TOJBKO K IMPOCTOSIM,
HO Y K HECYACTHBIM CITy4asiM.

Paznuuaror paspymieHue [geraneld BCIEACTBUE IOTEPU CTATUCTUYECKOM
IIPOYHOCTH WJIA CONPOTUBJICHUS YCTATIOCTH.

[ToTtepst cTaTUCTUYECKOM MPOYHOCTHA MPOUCXOAUT TOTA, KOIrJAa 3HAYECHUE
pabouux HaNpsOKEHWM TMPEBBIIACT Tpeles CTAaTUCTUYECKOM MPOYHOCTU
MaTepHayia. ITO CBA3aHO OOBIYHO CO CIIYyYalWHBIMH MEPETrPy3KaMu, HE YYTEHHBIMU
IIPU pacyeTax, UK CO CKPBITHIMU JAeheKTaMHu JieTaleil (paKOBUHBI, TPEIIUHBI U T.

IL.).

.0) llotepss CONPOTUBIIEHHS YCTAJIOCTA MPOUCXOJUT B  PE3yJbTaTe
JUTUTEIBHOTO JIEUCTBUS TIEPEMEHHBIX HANPSKCHUH, MPEBBIIAININX Mpeaes
BBIHOCIIMBOCTH ~ Marepuana.  CONpOTUBIEHUE  YCTAIOCTH  3HAYUTEIHHO
MOHWKAETCSl TPU HAJIMYUM KOHIICHTPATOPOB HANPSKEHUM, CBSA3AHHBIX C
KOHCTPYKTHUBHOM (hopMO¥i eTanu (TaaTeinu, KaHaBKHU | T. 11.).

OCHOBBI pacyeToB Ha IPOYHOCTh M3YYAalOT B Kypce€ COINPOTUBICHUS
maTtepuanioB. B kypce «/letanu mMammn» o01e METObl paCYETOB HA MPOYHOCTH
paccMaTpUBaAIOT B MPWJIOKEHUH K KOHKPETHBIM JIETAISIM U MPUAAIOT UM (hopmy
WHXEHEPHBIX PACUETOB.

XKecTkocTh XapakTepuszyeTcsi U3MEHEHHUEM pa3MepoB M (OPMBI JeTalld MOJ
Harpy3Kou.

Pacuer Ha  KECTKOCTb  NpeAyCMaTpuBaeT  OrPAHUYEHUE  YIPYTUX
nepeMenieHnil aetaieid B mpenenax, JOMYCTUMBIX JJii KOHKPETHBIX YCIIOBUU
pabot. TakuMH YyCITOBUSMU MOTYT OBITh YCIIOBUS pa0OThl CONPSKEHHBIX AeTaneu
(HampuMep, KadecTBO 3alleIuieHusT 3yOuaThlXx KOJieC U YCIOBUS PabOTHI
NOJIIMITHAKOB YXYIIAIOTCA MPU OOJIBIINX MPOrudax BajoB) U TEXHOJIOTMYECKUE
yCcJIoBUSL  (Hampumep, TOYHOCTh U  IPOU3BOJUTEIBHOCTh OOpabOTKHM Ha
METAUIOPEKYIIUX  CTAaHKaX B  3HAYUTEIBHOW  CTENEHU  ONPEIENIOTCS
KECTKOCTBIO CTaHKa M 00pabaThIBaeMOM JeTaln).
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Bapianm 3

a) HopMbl KECTKOCTH JeTajlied YCTaHABIMBAIOT HA OCHOBE IPAKTUKH
AKCIUTyaTallud U pPAacyeToB. 3HAYEHUE PACUETOB HA JKECTKOCTh BO3pPACTaET B
CBS3M C IIMPOKUM BHEJIPEHUEM BBICOKOMPOYHBIX CTaJleld, Yy KOTOPBIX
YBEJIMUMUBAIOTCA  XapaKTEPUCTHUKUA TPOYHOCTH, a MOAYJIb ympyroctu E
(XapakTepuCTUKa >KECTKOCTH) OCTAETCS MOYTH HEeW3MEHHbIM. [Ipu 3TOM warmie
BCTpPEYAIOTCS CiIy4au, KOr/la pa3Mephl, MOJyYEHHbIE U3 pacyeTa Ha MPOYHOCTD,
OKa3bIBAIOTCSI HEJJOCTATOYHBIMHU MO KECTKOCTH.

W3HamuBaHue — MpoIecC MOCTEIEHHOTO M3MEHEHUsI pa3MEpOoB JieTalie B
pesynbprare TpeHus. llpu 3TOM yBeIMYMBAIOTCA 3a30pbl B MOAIIMIIHUKAX, B
HaIPaBJISIONINX, B 3y0UaThIX, 3allCTICHUSAX, B IWJIMHAPAX MOPITHEBBIX MAIUH
U T.J. YBEIMYCHHE 3a30pOB CHIIKACT KAUYECTBEHHBIC XapPaKTEPUCTUKU
MEXaHU3MOB — MOIIHOCTb, K.I.J., HAJIeKHOCTh, TOYHOCTh W Tip. JleTanu,
U3HOIICHHBIE OOJbIIE HOPMBI, OpaKylOT U 3aMEHSIOT TPU PEMOHTE.
HecBoeBpeMEHHBI PEMOHT MPUBOJMUT K IOJIOMKE MAIIWHBI, @ B HEKOTOPBIX
CIy4asx U K aBapuHu.

Y CTaHOBIEHO, YTO NPH COBPEMEHHOM YpOBHE TE€XHUKHU &5...90% wmamuH
BBIXOJISIT U3 CTPOSl B pe3yJibTare W3HamumBaHus U Toiabko 10...15% mo apyrum
MIPUYUHAM.

WN3namumBaHue  yBENWYMBAET  CTOMMOCTH  OJKCIUTyaTalldW,  BBI3bIBasd
HEO0OXOJAMMOCTh MPOBEACHHS TOPOIMX PEMOHTHBIX paboOT. BeIcOkas CTOMMOCTH
peMOHTa 00ycII0BIIEHA 3HAYUTENBHBIMU 3aTparamMu PYYHOTO

BBICOKOKBIU(DUIIMPOBAHHOTO TPYyJAa, KOTOPBIA TPYIHO MEXaHU3HPOBATh U
aBTOMATU3HPOBATb.

0) Jlns MHOrMX THMIOB MAallMH 32 MEPUOJA HMX 3KCIUTyaTallMd 3aTpaTbl Ha
PEMOHTHI U TEXHUUECKOE 0OCITy’)KUBAaHHE B CBSI3U C M3HAILIMBAHUEM B HECKOJIBKO
pa3 MpEeBBILIAIOT CTOMMOCTh HOBOW MAIUMHBL. OTHUM OOBSICHSETCS OO0JbILIOE
BHUMAaHHUE, KOTOPOE YJEJSIOT B HACTOsIIee BpeMs TpeOOBaHUSIM HayKe O TPEHHUH,
CMa3Ke ¥ U3HAIIMBAHUHU MEXaHU3MOB.

3ajaya MaIIMHOCTPOEGHMS — BBINYCKaTh MaIIMHBL, HE Tpedyromue
KaMUTAIBHOIO PEMOHTAa 3a BECh MEPUOJ JKCIUlyaTaluu. Tekyliue peMOHTHI
JOJKHBI OBITh MPOCTBIMU M HETpyJOeMKUMH. OJHO W3 HaIpaBiIeHUS Pa3BUTHUSA
MaIIMHOCTPOEHUSI — pa3pabOTKa KOHCTPYKLHUHU, B KOTOPBIX OCYIIECTBIISIETCS TaK
Ha3bIBAEMOE KHUAKOCTHOE TpeHue. IIpu KUIKOCTHOM TpPEHHUU MOBEPXHOCTHU
JeTanell pa3[eNeHbl TOHKUM MacisiHbIM ciaoeM. OHM HENmoCpEACTBEHHO HE
COMPUKACAIOTCA, a CIIEOBATEIbHO, U HE U3HAIIMBAIOTCSA, KOIDPUIUEHT TpeHUS
CTAHOBUTCS] OYEHb MAJIbIM.

Jliia o6pa3oBaHus peKUMa KUAKOCTHOTO TPEHHMsI, HAIIPUMEpP B MOAIIUITHUKAX
CKOJIb)KEHUSI, HEOOXOJUMO COOTBETCTBYIOILIEE COYETAHWE HArpy3KH, YacTOThI
BpAICHUS U BA3KOCTH Macia.

67



Bapianm 4

a) OCHOBOMOJIOKHUKOM XKUJKOCTHOTO TPEHUS SIBJISIETCS HAIl OTEYECTBEHHBIN
yuensiii H. I1. TleTpoB, koTophIii onmyOaukoBan cBou uccieaoBanus B 1883 r. B
JNAJIbHEUIIIEM 3Ta TEOpUs MOJYyYHUia Pa3BUTHUE B TPYAAaX MHOTMX OTE€YECTBEHHBIX
U 3apyOeKHBIX YYEHBIX. Temepb MbI MOXEM BBINOJIHATH PacyeThl peKUMa
KHUAKOCTHOTO TpeHHs. OJHAKO KUIKOCTHOE TPEHUE MOXKHO OOECHEUUTh JaJIeKO
BO Bcex y3nax TpeHus. Kpome coOnoAeHuss OINpeAesieHHbIX 3HAYeHUU
YIOOMSHYTBIX BBINIE (PAKTOPOB OHO TpeOyeT HEMPEpPHIBHOW TOJaYM YHCTOTO
Macia, CBOOOJHOTO OT a0pa3uBHBIX 4acTHIl. OOBIYHO 3TO JOCTUTACTCS MpPH
HUPKYISIIUOHHON CHCTEME CMa3KH ¢ HACOCaMU U (PUIIbTPaMH.

Tam, Toe >XUAKOCTHOE TpEHHE OOECHEYUTh HE YIAeTCs, HCIOJB3YIOT
JIpYroe HalpaBJIEHUE—TIPUMEHEHUE I Y3JI0OB TPEHHUS TaKUX MaTEpUAIOB U
TaKUX CUCTEM CMa3KH, IIPU KOTOPBIX OHU OYTyT M3HOCOCTOUKUMHU.

B oOnmacth MeXaHMKHM  TpEHUE TMOJy4yaeT pa3BUTUE  SIBICHHE
U30MpaTeIbHOrO  MEpPEeHoca,  MO3BOJSIONIEE  CO3JaBaTh  IPAKTHUECKU
0€3bI3HOCHBIE TPYIIHMECS Tapbl ¢ MaJbIM KOA(D(PUIIMEHTOM TPEHUS U BBICOKUM
K.ILJ.

N30upatenbHblil epeHOC—(hU3UKO-XUMUYECKHUN TTPoLIece, MPOUCXO AN
B Cpele INOBEPXHOCTEH TpPEHHUS U CMa3Kd, B pE3yJbTaTe KOTOPOro Ha
MMOBEPXHOCTU TPEHUS 00pa3yeTcs 3alllUTHAS METAINIMYEeCKas IUIEHKa. JTa IUICHKa
obsamaer 0coOOM CTPYKTYpOW U PE3KO CHUIXKAET XapaKTEPUCTUKU TPEHUS U
M3HOCA.

0) DOta meHka o0Jsiamaer 0co0OM CTPYKTYpOM U PE3KO CHUIKAET
XapaKTePUCTUKHU TPEHUS U U3HOCA.

OOpazoBaHue METAIIMYECKON 3alllUTHOW IJIEHKU MOXET MPOMCXOJIUTH 3a
CUeT Marepuajia, COJEpJKallerocss B CMa3ke M caMHX TpYUIMXcA Mapax.
Hampumep, B mape cramp + Meap Wi ee ciuiaBbl (OpoH3a, JaTyHb)
IUICHKOOOpa3ylomuM  maTtepuaiiom  Oynmer  meab.  [lneHkooOpazyronum
IIPUCAJKOM CMa3KH JUIsl Tapbl CTalb + CTaJIb WJIM YyTYH MOXET OBbITh, HATIPUMED,
MEJIHBIN MOPOILIOK, J00ABISEMbIN B CMa3KYy.

N30uparenbHblil nepeHoc 00agaeT CBOMCTBOM aBTOKOMIIEHCAIIMU U3HOCA,
T. €. 3allUTHas IJICHKAa XOTS M HW3HAIUMBAeTCs (CPaBHUTENBHO MaJio), HO
HENPEpPBIBHO BOCCTaHaBiuBaeTcsa. JlocTmxkeHuss B 001acTH M30MpaTEIbHOTO
nepeHoca TONYyYWIM TIPUMEHEHHWE B TEpBYIO oOdYepedb B y3JaX TpEHUs,
paboTarommx B JKCTPEMAalTbHBIX YCIOBHAX — B BaKyyM€ Ha KOCMHYECKUX
ammaparax, B arpecCHBHBIX CpelaX XUMHYECKOW TPOMBIIUICHHOCTH U p.
MaccoBoro npuMeHeHH!sl B MAIIMHOCTPOSHUH OHU MOKa HE TIOTYYHIIH.

Bo Bcex ciaydasx MOBEPXHOCTH TpPEHHUS HEOOXOIMMO 3alUIaTh OT
3arpsizHeHus. [Ipu 3arps3HeHnn Bce pacCMOTPEHHbBIE METO/IbI 3aIIUTHI OT U3HOCA
CTaHOBSATCSA Maj0d(PHEKTUBHBIMH.
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Bapianm 5

a) B 3akiiroueHne OTMETHUM, 4TO B 00JIaCTH TPUOOHUKH OTEUECTBEHHBIMU U
3apy0eKHBIMH YYE€HBIMH BBHITIOJTHEHO MHOT'O OCHOBOIIOJIATAIOIINX U MPUKIATHBIX
uccienoBanuii [9]. OgHako A0 cero BpeMEeHU B TEXHUYECKUX By3axX HET Kypca I0
9TON JMUCHMIUIMHE, KOTOPBIH, MOJ00HO Kypcy «CONpOTHBICHHE MaTEpHAIOBY,
MOATOTaBIMBaA Obl CTYIEHT K HM3YYEHUIO HWH)XEHEPHBIX pPacyeToB B Kypce
«/Jletayin MammMH» W B CHEIUAJIBHBIX KypcaX. B HamieM Kypce Mbl HCHOJIb3yeM
MPEMMYIIECTBEHHO METOJ] ydeTa H3HOca IO JOMYCKaeMbIM JaBJICHUSIM Ha
MMOBEPXHOCTSX TPEHUSI.

N3HOCOCTOMKOCTH AeTanel CyIeCTBEHHO YMEHBIIAETCS IIPU KOPPO3HUU.

Koppo3ust — mporiecc MOCTOSSHHOTO pa3pylIeHUsI TOBEPXHOCTHBIX CJIOEB
MeTaJula B pe3yibrare okuciaeHusa. Kopposuss  sBiusercss  NpUYMHOU
NPEKICBPEMEHHOTO  pa3pyllieHuss MHOTHX KOHCTpykiui. H3-3a koppo3un
exeronno tepserca n0 10% BelmaBmsiemoro Merama. Koppos3uss ocoOeHHO
omacHa JUIsl TIOBEPXHOCTEH TPEHHS M JeTallel, padoTalomuX IpU MEePEMEHHBIX
HanpspkeHusiX. [Ipr 3TOM CyIIECTBEHHO COKpAIIalOTCs HM3HOCOCTOMKOCTh U
COIIPOTHBJICHUE YCTAJIOCTH.

JIns1 321U Tl OT KOPPO3UM MPUMEHSIOT aHTUKOPPO3UOHHbBIE TTOKPHITHS UITH
V3TOTOBJIAIOT JIETAIA U3 CHEHUAIBHBIX KOPPO3MOHHO-YCTOMUYUBBIX MaTEpHUAaJIOB,
HanpuMep HEPKaBEIOIIUX CTajel U MIacTMacce.

0) PacueToB Ha JOJTOBEYHOCTH IO KOPpo3uH HET. OQHAKO, MOCKOJBKY
ATOT TIPOLIECC MPOTEKAaeT BO BPEMEHHU, OHM MOTYT OBbITH pa3pabOTaHBI.
MHOXeCTBO ClaydyaHbIX (DaKTOPOB, CBSI3AHHBIX C YCIOBUSIMU JKCIUTyaTallUH,
3aTPYJHSAIOT TAKUE PACUETHI.

TennocrorikocTs. HarpeB nmeranmeil MammH MOKET BBI3BATH CIICAYIOLINE
BpEIHbIE TIOCJIE/ICTBUS: TOHMKEHHE TMPOYHOCTH MaTepuansa U IMOSBJICHUE
MOJI3YYECTH; TOHWKEHUE 3allUINANIEed CIOCOOHOCTH MACIHSHBIX IUICHOK; a
CJI€AOBATEIbHO, YBEJIMYCHHE W3HAIIMBAaHUE JETaleil; U3MEHEHHUE 3a30pOB B
CONPSKEHHBIX JIETaJsIX, KOTOpash MOKET MPUBECTH K 3aKIMHUBAHUIO WIIU
3aeaHuI0; MMOHWKEHUE TOYHOCTH PabOThl MAIIMHBI (HApUMep, MPelr3uOHHbIe
CTaHKH).

YtoObl HE JOMYCTUTh BPEIHBIX IMOCIEIACTBUM TMeperpeBa Ha paboTy
MAIlIMHBI, BBIMIOJHSIOT TEIUIOBBIE pacuyeThl M, €CIU HEOO0XOAUMO, BHOCSAT
COOTBETCTBYIOIINE KOHCTPYKTHBHBIE HW3MEHEHHUs (HAmpuMmep, HCKYCCTBEHHOE
OXJIAXKJICHHUE).
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Bapianm 6

a) BubOpoycroitunBocTth. BuOpauuu  BBI3BIBAIOT  JIONOJHUTEIbHBIC
NEPEMEHHBIE HANpPSOKEHUS M, KaK M[paBUJIO, NPUBOIAT K YCTAJIOCTHOMY
pa3pylieHuio jaetaineid. B HEKOTOpHIX cllydasX BUOpallMd CHUXAIOT KadyeCTBO
pabotel mammH. Hampumep, BuOpanuyu B METaNIOPEKYIIMX CTaHKaX CHUXKAIOT
TOYHOCTh OOpaOOTKM W YXYAIIAIOT Ka4eCTBO IMOBEPXHOCTH 00padaThIBAEMBIX
netaneii. OcOOEHHO OMacHBIMU SIBIISIIOTCS PE30HAHCHBIE KojebOaHus. Bpennoe
BIIMSHUE BHUOpauuid MpOSBISETCS TAaKKE€ M B YBEJIMYEHHH [IYMOBBIX
XapaKTEPUCTHK MEXAaHU3MOB. B CBSI3M C MOBBIIIEHWEM CKOPOCTEH IBUKEHUS
MallMH ONacHOCTh BHUOpAlMi BO3pacTaeT, MO3TOMY pacueThl Ha KojeOaHus
nproOpeTaroT Bce Oobliee 3HaYCHHE.

Ocobennoctu pacdera naeranedl MamuH. JIjiss TOro, 4TOOBI COCTABHTH
MaTeMaTUYecKoe onucaHnue oObeKTa pacueTa U Mo BO3MOXKHOCTH MPOCTO PEUIUTh
3aJadyy, B MH)KCHEPHBIX pACUETaX pEaJbHbICE KOHCTPYKLIHMH 3aMEHSIOT
UJCATU3UPOBAHHBIMU MOJEISIMUA WJIM pacyeTHbIMU cxeMamu. Hampumep, npu
pacdeTax Ha IMPOYHOCTH, IO CYLIECTBY, HECIUIOIIHON U HEOJHOPOIHBII MaTepHall
JeTaJed pacCMaTpUBAIOT KaK CIUIOIIHON U OJHOPOJHBIN, UACATU3UPYIOT ONOPHI,
Harpy3ku u popmy aeraneit. [Ipu atom pacuem cmanosumcs npubausicenHvim. B
MPUOJIMKEHHBIX pacyeTax OOJbIIOE 3HAYEHHWE HMEIOT MPaBHIBHBIA BBIOOD
pacyeTHOW MOJIETH, YMEHUE OLEHUTH TIJIaBHbIE U OTOPOCUTH BTOPOCTENICHHBIE
(akTOpBHL.

0) TlorpemHoCTH NPUOIMKEHHBIX PACUETOB CYIIECTBEHHO CHIXKAIOTCS IIPU
WCIIOJIb30BAaHUN  OMNBITA IPOEKTUPOBAHMS M DKCIUIyaTallMM AHAJIOTHYHBIX
KOHCTpyKIuH. B  pe3ynprate 0000IIEHHMS  MPENUIECTBYIOLIEIO  OIbITA
BbIpA0ATHIBAIOT HOPMBI U PEKOMEHJAIMM, HANpUMep, HOPMBI JOMYCKaeMBbIX
HAMPsDKEHUM Win  Kod(PPUIIMEHTOB 3armacoB MPOYHOCTH, PEKOMEHIAIMH TI0
BBIOOPY MaTEpHAJIOB, PACYETHOM HATPY3KH U IMP. DTH HOPMBI U PEKOMEHIAIUU B
IIPUJIOKEHUU K PAaCUETy KOHKPETHBIX JIETAJIEN MPUBEICHBI B COOTBETCTBYIOLINX
paznenax ydyeOHuKa. 37ech OTMETHUM, YTO HETOYHOCTH pPacdyeToB Ha MPOYHOCTb
KOMIIEHCHUPYIOT B OCHOBHOM 3a CYET 3amacoB NpoyHOcTH. IIpu 3TOoM BBIOOp
KOA(PUIIMEHTOB 3amacoB MNPOYHOCTH CTAHOBUTCA BECbMa OTBETCTBEHHBIM
ATAllOM pacyeTa. 3aHMWKEHHOE 3HA4Y€HWE 3araca NPOYHOCTU MNPUBOJMUT K
pPa3pyLIECHUIO JETAIM, a 3aBBIIIEHHOE — K HEONPABAAHHOMY YBEJIMYEHHUIO MACCHI
U3JIeTUsl U Tiepepacxody marepuaina. B ycioBusix 00ibmoro o0bema BbITyCKa
JeTaneil o0IIero Ha3HAYEHWs IIepepacxo]l MaTepuana MpUOOpeTaeT BechMa
BAKHOE 3HAUYEHUE.

@akTophl, BIHSIOIMIME HAa 3amMac IMPOYHOCTH, MHOTOYHUCICHHbI W
pa3HOOOpa3HbI: CTENEHb OTBETCTBEHHOCTH AETald, OJHOPOJHOCTh MaTepuaia u
HAJISKHOCTh €ro HMCHBITAHWM, TOYHOCTh PACUYETHBIX (DOpMyNT W ompeneneHus
paCUETHBIX HATPY30K, BIMSHUE KAYECTBA TEXHOJIOTMHU, YCIOBUM IKCIUTyaTalluy U

mp.
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Bapianm 7

a) B MH)XEHEpHOH NPAaKTUKE BCTPEYAIOTCA Ba BUJIa pacyeTa: MPOCKTHBIN U
poBEPOYHbINA. [IpOEKTHBIN pacyeT — IpeaBapUTEIbHBIN, YIIPOIUICHHBIA PacyeT,
BBINOJIHIEMBIN B Mpoliecce pa3pabOoTKU KOHCTPYKLUUU JeTalu (MAIlUHbI) B LEJAX
ONpENENICHUs €€ pa3MeEPOB U Marepuana. IIpoBepouHslii pacyeT — yTOUHEHHBIN
pacyeT H3BECTHOM KOHCTPYKIIMHM, BBIIOJIHAEMBIA B LEIAX TNPOBEPKU €€
IIPOYHOCTH WJIH OIIPEAEIEHUS HOPM Harpy3KH.

[Tpu mMpoeKTHOM pacyeTe YUCIO HEM3BECTHBIX OOBIYHO MPEBBIIIAET YHCIO
pacyeTHbIX ypaBHEHUM. [103TOMY HEKOTOPBIMH HEW3BECTHBIMHU IIapaMeTpaMH
3a1a10TCsl, NPUHHMAas BO BHHMAaHUE ONBIT W PEKOMEHIAIMH, 4 HEKOTOPBIE
BTOPOCTEINICHHBIE IApPAMETPBI MPOCTO HE YYUTHIBAIOT. TakoW yNpOIIEHHBIN
pacder HEoOXOUM JJIsi OTMPECNICHUsI TeX pa3MepoB, 0€3 KOTOPhIX HEBO3MOXKHA
nepBasi 4epTexHas mpopaboTKa KOHCTPYKUMM. B mpolecce mpoeKTupOBaHUs
pacuer U YepTEeKHYI0 NPOpabOTKy KOHCTPYKIMHU BBIMOIHSIOT apajlIebHO.

[Ipu sTOM psin pa3smMepoB, HEOOXOAMMBIX MJI pacyeTa, KOHCTPYKTOP
OIIpe/eIsAeT MO ICKU3HOMY UEPTEKY, a MMPOEKTHBIN pacyeT npuodperaer hopmy
IIPOBEPOYHOI0 Ui HAMEYEHHOM KOHCTPYKIMU. B mouckax jydiero BapuaHTa
KOHCTPYKIIMM YacTO IMPUXOJMUTCS BBIINOJIHATH HECKOJIBKO BApUAHTOB pacyera. B
CJIOKHBIX CIy4asix IOUCKOBBIE pACUEThl yI00OHO BBIONHATH HAa DBM.

0) llBeTHble MeTaIbl — MEIb, LIMHK, CBHHEI[, OJIOBO, AJIOMUHUM U
HEKOTOpbIE JPYrM€ — NPHUMEHSIOT IJIaBHBIM O0pa3oM B KayeCTBE COCTaBHBIX
yacTel cruiaBoB (OpoH3, JaryHed, 0aO0UTOB, MIOPATIOMUHMS U T. A. ). OTHU
METaJUlbl 3HAYMUTEJbHO JOPOKE YEPHBIX M MCHOJB3YIOTCS JJIS BBINOJHEHUS
0COOBIX TPeOOBAHMIA: JIETKOCTH, AHTU(PUKIIMOHHOCTH, AHTUKOPPO3HMMHOCTU W
Ap.

Hewmerannuueckue wmarepuansl — JepeBO, pe3UHa, KoXa, acOecT,
METaJNIOKepaMUKa M IJTACTMACChI — TAK)KE HaXOAST IIMPOKOE MPUMEHEHHE.

[ImacTmMaccel — CpaBHUTENBHO HOBBIE MAaTEPHAIIbI, IPUMEHEHUE KOTOPBIX B
MAaIIMHOCTPOEHUH Bce Oosee pacmmpsiercs. COBpeMEHHOE pa3BUTHE XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM MO3BOJISAET MOJYYUTh MaTe€pUalbl, KOTOPHIE
0o0NagatoT IEHHBIMM CBOMCTBAaMU: JIETKOCTBbIO, TPOYHOCTBIO, TEIUJIO- U
BJIEKTPOU3OJISALIUEH.

[Inactmaccel TexHONOrM4HbL. OHU 00JaJaOT XOPOLIUMHU JIUTEHHBIMU
CBOMCTBaMM M JIETKO 0OpadaThIBAIOTCS IJIACTHYECKUM Ae(OPMHPOBAHUEM MpU
CPaBHUTEIBHO HEBBICOKMX TEMIlepaTypax U JAaBJICHUSIX. OTO IMO3BOJISET
noJiyyaTb M3 IUIaCTMAacC HW3JeNus TMOYTH  JII0OOM  CIOXKHOW  (hOpMBI
BBICOKOTPOU3BOJIUTEILHBIMU METOJIAMHU: JIUTHEM IOJ JIABJICHUEM, IITAMIIOBKOM,
BBITSDKKOM WJIM BBIYyBaHUEM. [[pyruM NperMylIECTBOM ILIACTMACC SIBISETCS
COUYETaHUE JETKOCTH U BBICOKON Mpo4HOCTU. ITo 3TOMY mOKa3aTento HEKOTOpbIE
BUJbl IUIACTMAcC MOTYT KOHKYpPHpPOBaTb C JIYYIIMMH COPTaMH CTald |
JIOpaTIOMUHKA. BpICOKas yzaelbHass MPOYHOCTh ITO3BOJSET HCIIOIb30BAThH
IJIACTMACChl B KOHCTPYKIUSX, YMEHBIIEHHE MAacChl KOTOPBIX HMeEET 0co00
BaKHOE 3HAYCHHE.
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Bapianm 8

a) OcHOBHBIC TMOTPEOMTETM IUTACTMACC B  HACTOSIIEE BpeMs —
AICKTPOPAAUOTCXHUYCCKAsT W XUMHUYCECKas MPOMBIILICHHOCTh. 37eCh U3
IIaCTMAacC HW3TOTOBIIAIOT KOPIyca, MaHENH, KOJIOAKU, H30JATOpPHI, TPYObl M
JIPYTUE IETaJH, TIOBEPrarolIruecs ISHCTBUIO KUCIIOT, meaodued u T. . B apyrux
OTpacCysX MAIIMHOCTPOCHHS IIJIACTMACChI TMPHUMEHSIOT TJIaBHBIM 00Opa3oM st
MIPOU3BOICTBA KOPIYCHBIX JETalIel, BKIAABIIICH MOMMUITHAKOB, (PPUKITMOHHBIX
HAaKJIaJIOK, BTYJIOK U T.].

[ToporkoBbIE MaTEpHUAITBI TIOTYYAOT METOIOM TTOPOIIKOBOW METAILTYpPIHUH,
CYIIHOCTh KOTOPOH COCTOWT B W3TOTOBJICHUH ACTAJICH W3 MOPOIIKOB METAJLIOB
MyTeM MPECCOBAHUS U MOCIEAYIONIETO CrieKaHus B mpecc- hopmax. [Ipumensitor
MTOPOIITKYA OJHOPOJHBIC WU W3 CMECH PA3JTMYHBIX METAJLIOB, a TAK)KE M3 CMECH
METAVIOB ¢ HEMETAJUIMYSCKHUMH MaTepuaiamMu, Hanpumep ¢ rpadurtom. [lpm
ATOM TIOJIy4alOT MaTepualibl ¢ Pa3IMYHBIMH MEXaHMYECKUMH U (DU3NYSCKUMU
CBOMCTBaMHU (HaIpUMEP, BBICOKOMPOUYHBIC, M3HOCOCTONKHE, aHTU(DPUKIITMOHHBIE
u ap.).

B mammHocTpoeHnn HanboJblee pacIpoCTpaHeHUE TOJIYIHIIN JIeTalld Ha
OCHOBE JKEJIE3HOTO TOopoIKa. JleTaau, MU3roTOBJICHHBIE METOJOM IOPOIIKOBOM
METaJUTypPTHUH, HEe HYKIAIOTCS B MOCIEAYIONMIECH 00paboTKe pe3aHneM, 4TO BEChMa
3¢ (PEeKTHBHO TMpPH MaACCOBOM TIPOU3BOJACTBE. B yCIIOBHAX COBPEMEHHOTO
MacCOBOTO TPOM3BOJICTBA PA3BUTHIO TOPOIIKOBOM METAJUTYpPTUH YIASIAETCS
00JIBIIIOC BHUMAHHE.

0) Ilpu mpOEKTUPOBAaHMH 3aKJIAJBIBAIOTCA OCHOBBI HaJeKHOCTH. [lmoxo
IpOJIyMaHHbIe, HEOTpaOOTaHHbIE KOHCTPYKIIMH HE OBIBAIOT HAJCKHBIMHU.
KoHCTpyKTOp HOJDKEH OTpa3uTh B pacyerax, 4YepTekax, TEXHUYECKUX YCIOBHUAX
U JpYroil TEXHUYCCKOW JOKYMEHTAIlud Bce (haKTOphl, 00eCTICUMBAOIINC
HaJICKHOCTb.

[Ippu mnpous3BOACTBE 0OCCIECUYMBAIOTCA BCE CPEACTBA  IOBBIIICHUS
HAJIe)KHOCTH, 3aJ0’KEHHBIE KOHCTPYKTOPOM. OTKJIOHEHHS OT KOHCTPYKTOPCKOM
JOKYMEHTAIIMM HapyIIAlOT HAJACKHOCTh. B IeENsIX WCKIOUYEHUS BIUASHUS
ne(EeKTOB MPOU3BOICTBA BCE U3/IETUS HEOOXOIUMO TIIATEIbHO KOHTPOJIUPOBATh.

[Ipu skcrutyaTanium peanu3yeTcs HaACKHOCTh M3Jenus. Takhe MOHATHS
HaJIe)KHOCTH, KaK O€30TKa3HOCTh WM JIOJTOBEYHOCTh, MPOSBISIOTCS TOJIBKO B
npoiiecce paboThl MAIIMHBI U 3aBUCAT OT METOJIOB U YCJIOBUH €€ dKCILTyaTalluu,
MPUHSATON CUCTEMbI PEMOHTA, METOJIOB TEXHUYECKOTO OOCIYKUBAHUS, PEKUMOB
paboThI U Tp.

OCHOBHBIC MPUYMHBI, OMPEACIAIONINE HAACKHOCTh, COAEPKAT AJIECMEHTHI
cnyyaiiHocTd.  Clly4allHbI ~ OTKJIOHEHHMSI OT  HOMMHAJBHBIX  3HAYEHUU
XapaKTEPUCTUK IPOYHOCTH MaTepHaia, HOMUHAIBHBIX pPa3sMEpoOB JAETallel |
MPOYMX TOKA3aTeJIeW, 3aBUCAIIMX OT KadeCTBa MPOU3BOJACTBA; CIIyYalHBbI
OTKJIOHEHUS OT PACUETHBIX PEKUMOB SKCIUTyaTalluU U T.1I.
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Bapianm 9

a) DPGdeKTUBHON Mepol MOBBILIEHUS HAICKHOCTU SIBISAECTCS XOpOIas
CHUCTEMa CMa3KH: MPaBWIbHBIA BBIOOp COpTa Macia, palMoHajdbHAas CUCTEMa
NOJABOJA CMAa3KH K TPYLIMMCS OBEPXHOCTSIM, 3alllUTa TPYLIMXCS MOBEPXHOCTEN
OoT aOpa3uBHBIX YacTUll (MBUIM M TPsA3U) NyTeM pa3MEILIEHUs W3ICIUd B
3aKPBITHIX KOPIyCax, YCTAHOBKHU 3(PPEKTUBHBIX YIIJIOTHEHUH U T. TI.

CraTudecku ompeenuMble CHCTeMbI Oojiee HaJeKHbl. B 3Tux cucremax
MEHBIIIE TPOSBISETCS BpEAHOE BIMSIHUE JePEKTOB IMPOMU3BOJACTBA Ha
pacnpeesieHue Harpy3KHu.

Ecnu  ycinoBust »SKCIUTyaTallMM TAaKOBBI, YTO BO3MOXHBI CIy4YalHbIE
MepPEerpy3Kku, TO B KOHCTPYKIMH CIEAYET MpPeyCMaTpUBaTh MPEJOXPAHUTEIbHbBIE
yCTpoiicTBa (IIpeloXpaHUTeNbHbIE My ThI WIH PEJie MAKCUMAJILHOTO TOKA).

[[lupokoe WCIONB30BaHUE CTAaHAAPTHBIX Y3JI0B W JETaleil, a Takke
CTaHJAPTHBIX 3JIEMEHTOB KOHCTPYKUMU (pe3p0, raireneil ¥ mp.) MOBBIIIAET
Ha/Ie)KHOCTh. DTO CBSI3aHO C TEM, YTO CTaHAApThl pa3padaThIBalOT Ha OCHOBE
OOJBIIOTO ONbITAa, a CTAaHAAPTHBIE Y3JIbl M JETald W3rOTOBJISIOT Ha
CHEUMAIN3UPOBAHHBIX 3aBOJAaX C aBTOMATU3WPOBAaHHBIM IPOU3BOACTBOM. IIpum
3TOM MOBBIIAIOTCA KAY€CTBO U OJTHOPOJHOCTD U3EIHM.

0) B HEKOTOpBIX WU3AENUAX, MNPEUMYIIECTBEHHO B JJEKTPOHHOU
arnmaparype, s OBBIIICHUS HAJIC)KHOCTH MPUMEHSIOT HE MOCIIEI0BATEIBHOE, a
[apajuIeIbHOE COEAUHEHNE AIIEMEHTOB M TaK HAa3bIBaeMoe pe3epBupoBanue. [lpu
MApAJUICTIBHOM COCJIMHEHUH 3JJIEMEHTOB HAJICKHOCTh CHUCTEMBbI 3HAYUTEIBHO
MOBBIIIAETCSA, TaK KaK (PYHKIHMIO OTKAa3aBILEro 3JIEMEHTa MpUHUMAaeT Ha cels
NapajuleJIbHbIA €My WJIM  PE3EpPBHBIM  3JEMEHT. B MalMHOCTpPOEHUU
[apaJyICIbHOE COCIMHEHUE JJIEMEHTOB U PE3EPBUPOBAHUE IMPUMEHSIOT PEIKO,
TaK Kak B OOJILITMHCTBE CIy4aeB OHU MPUBOJAT K 3HAYUTEILHOMY IOBBIIIICHUIO
Macchl, rabapuToB W CTOMMOCTH Wu3aenuil. OmnpaBIaHHBIM TPUMEHEHUEM
[apaJJIEIbHOTO COEAUHEHUS MOTYT CIIY)KUTh CAMOJIETBI C ABYMSI U UYETBIPbMS
neuraresiMu. CamoJieT ¢ YeThIPbMS IBUTATEIISIMU HE TEPIUT aBapyuu MPU OTKA3e
OJHOTO U JTAKE ABYX JIBUTATEIICH.

Jns MHOTMX MalMH OOJIBIIIOE 3HAYCHHE UWMEET TaK Ha3biBacMas
pemornmonpucooHocms. OTHOIIEHHE BPEMEHH MPOCTOSl B PEMOHTE K pabodyemy
BPEMEHU SIBJISIETCSI OJHUM W3 MOKa3aTeliel HalneKHOCTU. KOHCTpyKIHUS JTOKHA
obecrnieunBaTh JIETKYI0 JOCTYMHOCTh K y3JaM W JAeTalsiM JUIsl OCMOTpa WU
3ameHbl. CMEHHBIC JETAIU JOJKHBI ObITh B3aUMO3aMEHSIEMBIMU C 3alacHbIMU
4acTsIMU. B KOHCTPYKIIUM JKEJIATENBHO BBIACTSATh TaK HA3bIBAEMBIC PEMOHTHBIC
y3JIbl. 3aMeHa TMOBPEKICHHOTO y3Jia 3apaHee MOArOTOBJICHHBIM 3HAYUTEIBHO
COKpAaIlaeT PEMOHTHBIN MPOCTOM MAIIIUHBI.
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Bapianm 10

a) Jletanu, cOCTaBIAMOININE MAaIIUHY, CBSI3aHBI MEXIY COOOW TeM WU
HUHBIM CIIOCOOOM. DOTH CBSI3M MOXKHO DPa3leUTh Ha HOOBUdCHble (PA3TUYHOIO
poja MapHUPHI, OAIIUITHUKY, 3alCTUICHHUS U TIP.) U HenoodsudcHvle (Pe3b0OBHIE,
CBapHbIe, INMOHOYHBIE U Jp.). Hanuume TONBIKHBIX CBS3€H B MalldHE
00yCIJIOBJIEHO €€ KMHEMaTU4YecKor cxeMoil. HemoaBuxHbIe CBSA3M 00YCIOBIICHBI
11€J1€CO00Pa3HOCTHIO PACUJICHEHHSI MAIIMHBI HA y3JIbI U JACTANHU JJIsl TOTO, YTOOBI
YOPOCTHUTH MIPOU3BOJICTBO, OOJIETYUTH COOPKY, PEMOHT, TPAHCTIOPTUPOBKY H T. TI.

HenonBuHbie CBA3M B TEXHUKE HA3bIBAIOT COCTUHEHHUSIMH.

[To mpu3HaKy pa3beMHBIE BCE BUIBI COCAMHEHHI MOXKHO DPa3leiIuTh Ha
pa3zbeMHbIE U HEpa3hEMHBIE.

PazbeMHbIE COEIMHEHUS TO3BOJSIOT pa3beAMHATH JeTanud 0e3 HX
noBpexaeHus. K HUM oTHOCSTCS pe3b00BBIC, ITH(TOBBIC, KIIEMOBBIC, IIIJTUIICBBIC
U PO UIIbHBIE COSANHEHUS.

HepasbemHble cOeAMHEHUS HE MO3BOJSIOT Pa3beIUHATH JeTanu 0e3 HX
noBpexaeHus. [IpumeHeHHe Hepa3beMHBIX COEAMHEHUN OOYCJIOBIEHO B
OCHOBHOM TEXHOJOTMUYECKMMH U HKOHOMUYECKMMHU TpeboBanusiMu. K sToi
rpynne COeAMHEHNN OTHOCSTCS 3aKJICIIOYHbIE, CBAPHBIE U COEAMHEHHUS C HATATOM
(npeccoBbie).

0) CoelMHEHUS SABISAIOTCS BAXXKHBIMHU 3JIEMEHTAMHU KOHCTPYKIMU. MHOTrHe
aBapuu U NpPOYME HEMOJAJKUd B pabOTe MAIIMH M COOPYKEHHIl 00YCIOBIICHBI
HEY/I0BJIETBOPUTEIBHBIM KaU€CTBOM COEAMHEHUM.

Tak, Hampumep, OMBIT SKCIUTyaTalldd OTEYECTBEHHBIX M 3apyOEC)KHBIX
CaMOJIETOB YCTAHOBJIEHO, YTO JIOJITOBEYHOCTh (IO3EIIsiKa ONpEeIsaeTcs, MPexIe
BCEro, yCTaJOCTHBIMHM pa3pyLIEHUSIMU, U3 KOTOpPbIX 10 85% mNpuXOoauTCs Ha
pe3b00BBIC U 3aKJIENOYHbIE COeIUHEHNA. OTMETHM TaK)Xe, YTO B KOHCTPYKLHUAX
COBPEMEHHBIX TSKENbIX IIHPOKO(DIO3EISHKHBIX CAMOJIETOB HACUMUTHIBACTCS /10
700 TBIC. 60TOB M 10 1,5 MJIH. 3aKJIEIOK.

Heobxomumo  ctpemMutcs K  TOMYy, UTOOBI  COEAMHEHUE  OBLIO
PAaBHOIIPOYHBIM C COEIMHAEMBIMU 3JieMeHTaMu. Hanmuune coenmHeHus, KOTopoe
o0nagaeT MPOYHOCTHIO, COCTaBJsIOLIEH, Hanmpumep, 0,8 OT MPOYHOCTH caMUX
JeTaneil, CBUIETEIbCTBYET O TOM, 4TO 20% Harpy304HOl CIOCOOHOCTH 3ITHX
JieTanel Ui COOTBETCTBYIOIIAsA YACTh METajllIa KOHCTPYKIMU HE UCIIOJIb3YETCS.

KenatenbHo, YTOOBI COEOUWHEHHWE HE HUCKaXalo GopMy U3Ienusi, He
BHOCHUJIO JOTOJHHUTENbHBIX 3J€MEHTOB B €ro KOHCTpPYKIUIO U T. . Hampumep,
coequHeHue TpyO Oonramu TpeOyeT oOpa3oBaHusi (QiaHIEB, CBEPJICHUS
OTBEPCTUI TOJ OOJTHI, YCTAaHOBKY caMHX OONTOB C TralkaMu M IIaiibamu.
Coenunenue TpyO CBapKOMl BCTHIK HE TpeOyeT HUKAKUX TOTOJHUTEIHHBIX
sneMeHTOB. OHO B HauOOJbLIEH CTENEHU MNPUOIMKAET COCTABHOE HU3JENIHE K
nesomy. C 3TUX MO3UIMKA COCTMHEHHE OOITaMU MOXKET ObITh OMPABAAHO TOJIHKO
Pa3bEMHOCTBIO.
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Bapianm 11

@) BuHTH ¥ INUIBKK NPUMEHSIOT B TE€X CJIyyasx, KOrja IMOCTaHOBKA
0oJTa HEBO3MOXKHA WIIM HepalmoHalibHa. Harpumep, HeT MecTta Jj1sl pa3MelieHus
raiiku (TOJIOBKH), HET JOCTyla K Taiike (TOJOBKE), MpH OOJBIION TOJIIHUHE
JIeTa HEOOXOAUMBI IITyOOKOE CBEpJICHUE U JJIMHHBIN OONT U T. 1I.

Ecnu npm skcrmmyaranum AeTaib 9acTO CHUMAIOT U 3aTEM CHOBA CTaBAT Ha
MECTO, TO €€ CJICTYET 3aKpeIUIATh OONTaMH WIIH IIMIJIBKaMH, TaK KaK BUHTHI MIPU
MHOTOKPAaTHOM  3aBHHYMBAHWM MOTYT TOBPEOUTh pPe3b0y B  JETalH.
[loBpexxneHnne pe3bObl  0O0JEe BEPOSATHO NPU  MAIOMNPOYHBIX  XPYIKHUX
Marepuaiax, HalmpuMep W3 4yryHa, TIOPATIOMUHUS U T. II.

[Mopknamayro mrail0y CTaBSIT TOA TalKy WIM TOJOBKY BHHTA IS
YMEHBIIEHUSI CMATHS JETalyd TalKOM, €CIIM JeTalb W3TOTOBJICHA U3 MEHEE
IPOYHOro Marepuania (MacTMacchl, aTlOMUHMS, AepeBa U T. I1.); MPEJOXpaHEHUS
YUCTHIX MOBEPXHOCTEH JeTaliel OT IapalvH MPU 3aBUHYMBAHUU TalKu (BUHTA);
NEPEKPBITUS OOJIBIIOTO 3a30pa OTBEPCTHS. B Npyrux ciydasx MOIKIATHYIO
maiidy crtaBuTh 1enecooOpa3Ho. Kpome mMOAKIATHBIX MIAHO0 MNPUMEHSIOT
CTOTOpPHBIE WJIM TMPEAOXPAHUTENIbHbIE Iali0bl, KOTOpPbIE MPEAOXPAHSIOT
COEIMHEHHUE OT CAMOOTBUHYNBAHMUSI.

0) CaMOOTBMHYMBAHHE pa3pylIacT COCAWHEHHS U MOXKET IPUBECTH K
aBapuu. [IpegoxpaHeHue oT caMOOTBUHYMBAHUS BECbMa BAKHO JIJISl MIOBBILICHUS
HAJKHOCTH pPe3bOOBBIX COEJUHEHUHM U COBEPIICHHO HEOOXOAMMO MpHU
BUOpAIMsX, IEPEMEHHBIX U YAAPHBIX Harpy3kax. BuOpauuu noHnxaroT TpeHUue 1
HapyIIalT YCIOBUE CAMOTOPMOXKEHHUS B pe3b0e.

CyliecTByeT MHOIO CHOCOOOB CTOMOPEHHUS WM MPEJOXpPaHEHHUs] OT
caMOOTBMHYMBaHMs. ONHcaHue 3TUX CHOCOOOB MPUBOAUTCSA B CIIPABOYHUKAX U
crienuaibHOM JTeparype. Ha npakTrke NpUMEHSIOT CIeyIOIue TPU OCHOBHBIX
IOPUHIIUIIA CTOITOPEHHS.

[ToBpIIAlOT M CTAOMIM3UPYIOT TpPEHUE B pe3b0e IyTeM IOCTaHOBKU
KOHTPralku, MPYXUHHOM I11aii0bl, MPUMEHEHHE pe3bOOBBIX MAp C HATATOM B
pe3noe u T. M.

Kontpraiika co3iaer MONOJHUTEIbHOE HATSHKEHHE U TPEHHE B pe3boe.
[IpyxvHHas maiiba MNOAAEPKUBAET HATAT UM TpPEHUE B pe3b0e Ha OOoJbIIOM
y4yacTKe CaMOOTBMHYMBaHUA. Kpome TOro, ympyroctb maiObl 3HAYUTEIBHO
yYMEHbBIIAeT BIUSIHUE BUOPALIMA HA TPEHUE B pe3bOe.

["aiiky >KeCTKO COEAMHSIOT CO CTEPKHEM BUHTA, HAIPUMEP, C MOMOILBIO
IIMUIMHTA WIK MPOILIMBAIOT TPYIIY BUHTOB MPOBOJOKOW. CrIOCOOBI CTOMOpPEHUs
STOW TIPYMNIBl IO3BOJIAIOT MPOU3BOAUTH TOJBKO CTYNEHYATYIO PETYJIHPOBKY
3aTSHKKU COEIMHEHMSL.
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Bapianm 12

a) B COBpeMEHHOM aBHACTPOCHHU TOJNydYaeT PpPacHpoCTpaHEHHE
MOCTaHOBKAa OOJITOB C BBICOKMM YIPYTOIJIACTHUYECKUM HATITOM. Takum
CIIOCOOOM COEIUHSIOT, HAIPUMEp, JIMCTHI M3 JIOPAJICBOrO CiuiaBa OoiTaMu U3
TUTAaHOBOTO cIIaBa. Martepuan OONTOB CYIIECTBEHHO MPOYHEE MaTepuaia
netaneil. [Ipu cnBUraronux nepeMeHHBIX Harpy3kax HaOJI0IaeTCsl YCTAIOCTHOE
paspylieHne He O0JTOB, a JeTale B CEYCHHH, OCIa0JIEHHOM OTBEPCTHUSIMH TIO]T
6oxatel. [Ipu ycraHoBke OONTOB C BHICOKMM HATSTOM B 30HE OTBEPCTHS JeTanen
MPOUCXOAAT yOpyrormiactudeckue naedopmanuu. Beicokas MIaCTUYHOCTD
Marepuana Jerajedl MO3BOJSIET OCYLIECTBUTh Hataru A0 2% wu Oonee OT
auamerpa 0odta. OTO 3HAUMTENHHO IMPEBBIIAET BCE HATATH CTaHIAPTHBIX
MOCAJIOK.

JIONTOBEYHOCTh TaKMX COCAWHEHWA B HECKOJIBKO pa3 MPEBBIMIACT
JOJITOBEYHOCTh COETUHEHUM O3 HaTsra.

Bont 3aTsHyT, BHEIIHSSI Harpy3ka pacKpbIBaeT CThIK Aetanei. [Ipumepom
CIIy>KaT OONTHI JJIsl KPEIUIEHNUs KPBILIEK pPe3epBYyapoB, HArpy>KEHHBIX JAaBICHUEM
KHUJIKOCTH WM Ta3a. 3aTshkka OOJTOB JOJKHA O0ECHeYUTh T'€PMETHUYHOCTD
COEIMHEHMS WM HE PACKPBITHE CThIKA MOJ Harpy3KoM. 3ajjaua 0 pacnpeesieHuu
HArpy3Kd MEX]y SJIEMEHTaMHU TaKOT'0 COCIUHEHHs CTATHUECKH HEOolpeaenuma u
perraercs ¢ y4eToM aeopMarifii STUX JIEMEHTOB.

0) IlpouHocTs OOJTOB NpH BBICOKMX Temmeparypax. lIpu BbICOKHX
TeMIiepaTypax B 0OJTaX COECIMHEHWH MOTYT BO3HHMKATh JOMOJHUTEIbHBIC
TEeMIIepaTypHble HArpy3Kd. ODTH HArpy3Kd BO3HUKAIOT B TOM Ciy4yae, KOrjaa
TeMIiepaTypHble KOd(DPUIIMEHTHI TUHEHHOTO PaCIIMPEeHUs MaTepHaioB 0ONTa U
COCIIMHSEMBIX  JeTajled HE  OJWMHAKOBBL.  TemmeparypHble  Harpys3ku
HOJCUYUTHIBAIOT IO  YCJIOBHUIO  COBMECTHOCTH  JAeopMaliuii, KOTOpble
paccMaTpuBarlOT B Kypce «CONpOTHUBIEHUE MaTepuayoB». TemmneparypHsie
HanpspKEeHUs: B O0JITax MOHMKAIOT MyTeM MPUMEHEHHsI MaTepUaIOB ¢ OJIM3KUMU
TEMIEPATypHbIMU KO3 (PHUIIMEHTaMU JTMHEHHOTO PACHIMPEHUs] WM MOCTaHOBKE
YOPYTUX MPOKJIAA0K, YIPYruX OONTOB U Maio.

[Ipn temmnepatypax cBeime 150°C mns merkux cmaBoB u 300°C mos
KOHCTPYKIMOHHBIX  CTaJlei B 3aTAHYThIX  COCIMHEHMSIX  CTaHOBSTCSA
CYLLIECTBEHHBIMU SIBJIEHUSI peNlakcallMi W 3aefaHus. Penakcaiusi cBsi3aHa C
MOJI3Yy4YECThIO MaTepuaia Npyu BHICOKUX TeMIEpaTypax.

OHna nposBIsIETCS B IOCTETIEHHOM OCIa0JIeHUU 3aTsSKKU coequHenusd. [lpu
ATOM HApYLIAETCs OHO M3 TJIaBHBIX YCJIOBUM MPOYHOCTH U TE€PMETUUYHOCTU
coequHeHus. [[1s1 yMeHbIIeHHs penakcallid HeoOXOIMMO TOBBIIIATh YIPYTYIO
MOJATIMBOCTh JETAIEd COEAMHEHMS, INPUMEHITh MaTepuaigbl C BBICOKUM
MIPEAEIIOM TMON3y4eCTH (HANpUMEp, XPOMHUCTBIE W XPOMOHHMKEJEBBIE CTaJH),
CHIDKATh JOMyCKAaeMble HaIPsDKEHUS 11 OOJITOB.
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Bapianm 13

a) Ilocie HekoTOpOoro BpeMeHH pabOThl TPH BBICOKHUX TEMIIEpaTypax
HaOI0aeTCsl 3aeIaHne B pe3b0e, KOTOpOe MPOSBISETCS B TOM, YTO TalKy HE
yIaeTcsi OTBUHTHUTHh WJIM OHAa OTBHHYMBACTCA C OOJBIIMM TPYIOM, a pe3rda
NOPTUTCST WK paspymaercs. Jns OopsObl ¢ 3aemaHWieM HEOOXOAMMO
W3TOTOBJISITH TAalKW W3  MarepuajoB, oOjamaronmx Oojee  BBICOKUM
TEeMITEpaTypHBIM KO3(PPHUIIUCHTOM JIMHEHHOTO PACIIUPEHUS MO CPaBHEHHUIO C
MaTepuajioM BHHTA, MPUMEHSATHh MOKPHITHS — OMEIHEHHE WM XPOMHPOBAHUE
pE3bOBI.

OKCIIEHTPUYHOE HarpyeHue OoJiTa BOZHHMKAET M3-3a HE MapauieIbHOCTU
OTIOPHBIX TOBEPXHOCTEH JETamM W TalKW WJIA TOJIOBKH 00iTa, HampuMmep
BCJIC/ICTBHE YKJIOHA TOJIKM IIBEJJIepa, MOTPEIIHOCTEH H3TOTOBJICHHUS JETajei,
007TOB, TacKk U T. 1. Bo Bcex ATHX CiydasXx KpoMme HamnpspKEHUH pacTsHKEHHS B
CTEp>KHE 00JITa MOSIBIISIOTCS HANPSKEHUS U3ruoa.

[Ipu pa3paboTKe U U3rOTOBICHUN KOHCTPYKIIMHM COCAMHEHU HEOOXO0AMMO
IPUHUMATh BCE MEPhI, YCTPAHSIOIINE SKCIEHTPUYHOE HArpyKEHHE.

Pacuer cBoauTCA K ONpeNeNieHHWI0 PAcueTHOM Harpy3ku njisi Haubosee
Harpy>keHoro 0oJra.

0) 3akJIenKU U3TOTOBIISIIOT U3 CTald, MENH, JIAaTyHU, allFIOMUHUS U JIPYTUX
MeTajuioB. Marepuan 3akienoK JO0KeH o001anaTh IUIACTUYHOCTBIO U HE
MPUHUMATh 3aKaJIKu. BpICOKas MIacTUYHOCTh MaTepuaia o0JierdaeT KICNKy U
CIIOCOOCTBYET PAaBHOMEPHOMY pacIpeAesieHUI0 Harpy3ku mo 3akienkam. [lpu
BBIOOpE Marepuana i 3aKJIENOK HEOOXOJUMO CTPEMHUTCS K TOMY, YTOOBI
TeMIiepaTypHble  KOX(DPHUIIMEHThl JIMHEWHOTO  PACIIUPEHHUS  3aKJIENOK U
COCIMHSIEMBIX JeTallel ObLTM PABHBIMH WIIA OJIM3KUMH.

B mpotuBHOM ciiydae mpu KoJieOaHUSX TEMIIEpaTypbl B COCIUHEHHUH
MOSIBJISIIOTCS. TeMIlepaTypHble HampspkeHus. OcoOyro OMacHOCTh MPECTaBISET
COUETaHHWE PA3HOPOIHBIX MATEPHUATIOB, KOTOPHIE CIIOCOOHBI OOPAa30BBIBATH
rajbBaHMYECKUE Maphl. ['abBaHUYECKUE TOKU OBICTPO Pa3pylIatOT COSAUHEHUE.
Takoe sBiaeHue HaOIOMAaeTCsl B XUMHUYECKOM  MPOMBIIUICHHOCTH U
cynoctpoeHud. [loaTomy 1j1si CKperieHHUs] alFlOMUHHUEBBIX JIeTalleld IPUMEHSIIOT
QITIOMUHUEBbBIC 3aKJICTIKH, J1JISI MEHBIX — MEJTHBIE.

Jonyckaemble HampspKEHUsT JUIsl 3aKJICNOK 3aBUCAT B OCHOBHOM  OT
xapakTepa 00paboTKu oTBepCcTHs (MPOJaBICHHbBIC WM CBEPJICHBIC) U XapaKTepa
BHEIIIHEN HArpy3KH (cTaTuyeckasi, IMHaMH4YecKasi).
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Bapianm14

a) CBapHoe coenuHeHue — HepazbemMHoe. OHO oOpazyercs myTeMm
CBapUBaHUS MAaTEpHAJIOB JieTajeil B 30HE CThIKA M HE TpeOyeT HHUKAKHX
BCIIOMOTATENbHbIX  AJeMeHTOB.  [IpoYyHOCT,  COeNMHEHHS  3aBUCUT  OT
OJIHOPOJTHOCTH U HETPEPHIBHOCTU MaTepuajia CBAPHOIO IIBa U OKPY>KAIOIIEH ero
30HBI.

[IpumMeHsieMble B COBPEMEHHOM MAIIMHOCTPOCHUM BHJIbI CBAPKH BEChbMa
pa3HooOpa3Hbl. Kaxkapiil 13 HUX UMEET CBOM KOHKPETHBIE 001aCTH MPUMEHEHUS.
N3 Bcex BHIOB CBAapKH HauOoJiee MIMPOKO PacHpOCTpaHEHa >SJIEKTPUUYECKAs.
Pa3nuuaroT 1Ba OCHOBHBIX BHJIA AJIEKTPOCBAPKH: TYTOBYIO H KOHTAKTHYIO.

OnekTponyroBasi CBapKa OCHOBaHa HAa  HCIOJIb30BAHWU  TEIUIOTHI
ANEKTPUYECKOM YT JUIsl paciuiaBlieHus MeTaiia. st 3aluThl paciuiaBI€HHOTO
MeTaljla OT BpPEIHOTO JEWCTBHSI OKPY’KAIOIIETO BO3yXa Ha IOBEPXHOCTH
AJIEKTPOJIa HAHOCAT TOJICTYIO 3alIUTHYI0 00Ma3Ky, KOTOpasi BBIJEISIET OOJIBIIOE
KOJIMYECTBO LIUIaKa U ra3a, 00pasys U30JIUPYIOILYIO CPELy.

OTuM o00ecnevyrBalOT TMOBBIINICHHE KayecTBa MeTajla CBapHOro IIIBa,
MEXaHUYECKUE CBOWCTBA KOTOPOTO MOTYT PE3KO YXYAIIUTCS MOJ BIUSHUEM
KHCJIOPOJIA U a30Ta BO3/1yXa.

C Tolt Xe LIeNIbI0 MPOU3BOJAT CBAPKY MMOJ (Itocom. DTOT BUJA CBaApKU B
HACTOAIEE BpEMsl SBJISETCA OCHOBHBIM BHJOM aBTOMAaTHYECKOW CBapKHU.
[TpousBoaAUTENHHOCTh aBTOMATHUYECKOW cBapku moa (urocom B 10...20 pa3 u
0oJiee BhIILIE PYYHOM.

0) 3a mnocinegHue roabl pa3zpaboTaHa 3JIEKTPOLUIAKOBAs CBapka, IpH
KOTOPOM HCTOYHHMKOM HarpeBa CIYXKHAT TEIUIOTA, BBIACIAKOLIAACS, IpU
IPOXOXKICHUM TOKA DJIEKTPOJAa K U3JACIHI0 4Yepe3 [UIAKOBYIO BaHHY.
DJeKTpoIIakoBas CBapKa IMpelHa3HaueHa AJisi COeIUHEHMs Jeraneil OoJbLion
TOJIIMHBL. TONIIMHA CBApUBAEMBIX NETAJIEH NPAKTUYECKU HE OTPAHUYMBACTCA.
ONEeKTpOLIAKOBAasl CBapKa II03BOJSET 3AMEHSTh CJIOXKHBIE M TSKEJbIE
LEJIBbHOIUTBIE W LEIbHOKOBAHBIE KOHCTPYKLIIMM CBapHbIMU M3 OTIEJIBHBIX
IOPOCTBIX OTIUBOK, MOKOBOK U JIMCTOB, YTO 3HAUUTEIBHO OOJIEr4yaeT U CHUXKAET
CTOMMOCTB ITPOU3BOJICTBA. JTa CBapKa MPUMEHUMA U ISl YyT'YHHBIX OTJIMBOK.

KoHTakTHass cBapka OCHOBaHa Ha WCMOJb30BAHUHW IOBBIIIEHHOTO
OMHUYECKOTO CONPOTHUBIICHHS B CTBIKE JETAJEH U OCYIIECTBISAETCA HECKOIBKUMU
crnoco0amu.

IIpyr CTHIKOBOM KOHTAaKTHOM CBapKe 4yepe3 ACTaId IPOIYCKAIT TOK, CUja
KOTOPOr0 TOCTUTAET HECKOJIBKUX ThICSAY amrep. OCHOBHOE KOJUYECTBO TETUIOTHI
BBIJICJISIETCS] B MECTE CThIKA, T/l UMEETCS HauOOJIbIlIee COTPOTUBIICHNE; METAILT B
OTOM 30HE pas3orpeBaeTcss [0 IUIACTUYECKOIO COCTOSIHUSA WM Jaxe 10
MTOBEPXHOCTHOTO OIUIABJIEHUA. 3aTEM TOK BBIKIKOYAIOT, a Pa3orpeTbie AETalld
CIABJIMBAIOT C HEKOTOPOU CUJION— MPOUCXOJIUT CBAPKA METAIIIA IETAJIEH 110 BCEU
MTOBEPXHOCTH CThIKA. DTOT BUJ CBAPKH PEKOMEHAYIOT MIPUMEHSTH ISl CTBIKOBBIX
COCAMHEHNN AeTajeH, IIoaab IMONEePEYHOrO CEYEHUsI KOTOPBIX CPABHUTEIBHO
HEBEJIMKA.
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Bapianm 15

a) [Ipu ToyeuHOM KOHTAKTHOM CBapKe COeIMHEHHE 00pa3yeTcsl He 10 BCE
NOBEPXHOCTH CTHIKA, a JUIIb B OTHAEJBHBIX TOYKAX, K KOTOPHIM IOABOAST
AIEKTPOABI CBAPOUYHON MAILIUHBI.

[Ipu IOBHOM KOHTAKTHOW CBApKe Y3KUU HEMPEPHIBHBIN WM NPEPHIBUCTHIN
IIOB PAcHOJIOKEH BJIOJIb CTHIKA JETAJIed. DTy CBAapKy BBINOJHSAIOT C MOMOUIIBIO
AJIEKTPOJIOB, HMEIOMMX (OPMY JAHUCKOB, KOTOpBIE KaTSITCA B HAalpaBICHUU
CBapkh. TOYEUHYI0 W WIOBHYK) CBAapKy IPUMEHSIOT B HAXJIECTOYHBIX
COCIMHECHUSIX MPEUMYIIECTBEHHO JIJIsi JTUCTOBBIX ACTAJICH TONIIMHON HE Oojiee
3...AMM U TOHKMX CTEp>XKHEH apMaTypHbBIX CETOK. B oTiauume OT TO4YeuHOH
IIIOBHAsA CBapKa o0pa3yeT repMETUYHOE COSMHEHHE.

Bce paccMoTpeHHBIE BUIBI KOHTAKTHOW CBAPKH BBICOKOITPOU3BOIUTEIIBHBIL,
UX IHUPOKO MIPUMEHSIOT B MACCOBOM MPOU3BOJICTBE AJII CBApPKHU TPYO, apMaTyphl,
Ky30BOB aBTOMOOWJIEH, METAINTUYECKON OOIIMBKU KEJIE3HOIOPOKHBIX BAarOHOB,
KOPIIyCOB CaMOJIETOB, TOHKOCTEHHBIX PE3E€PBYapoB U T. II.

CBapHO€ coelMHEHHUE ABIISIETCS HanboJee COBEPIIEHHBIM U3 HEPA3bEMHBIX
COCIMHEHMM, TakK KakK Jyd4lle Jpyrux MNpUOIMKaeT COCTaBHbIE JETald K
nenbHbIM.  [Ipu  CBapHOM COEIMHEHUM TpOIIe O0O0ECIEeYMBAIOTCS  YCIOBUS
PABHOIIPOYHOCTH, CHUKEHNE MACCHI U CTOUMOCTH U3IEIHSL.

0) CTBIKOBOE COEAMHEHHE BO MHOTHX CIlydasx sBISETCA HauOoiee
OpPOCTBIM W HaASKHBIM. ETro cliegyeT NOpuUMEHATh Be3le, TAe JOIMyCKaeT
KOHCTPYKIUSL U3Aenus. B 3aBUCHMOCTH OT TOJNILMHBI COETUHSEMBIX 3JEMEHTOB
COCIMHEHHUE BBIMIOMHSAIOT C o00paboTkoil wiu 0e3 00paboOTKM KpPOMOK, C
OoJABApKOM 1 03 MOJIBAPKH C APYTOMl CTOPOHBI.

[Tpu manbix TommHax 00paboTKa KPOMOK HE 00s13aTelibHa, a IPU CPETHUX
¥ OOJIBIITUX TOJIIMHAX OHA HEOOXOAMMa IO YCIOBUSIM 00pa30BaHus 11Ba Ha BCEH
TOJIIIMHE JleTaleld. ABTOMaTHueckas cBapka 1oj  (JIIOCOM  I03BOJISIET
YBEJIMYMBATh MpPEJEIbHbIE TOJIIMHBI JUCTOB, CBapUBaeMbIX 0€3 00padoTKu
KPOMOK, IPUMEPHO B JIBa pa3a, a yroji cKkoca KpOMOK yMeHbuUTh 10 30...35°

CBapuBaTh BCTHIK MOXXHO HE TOJBKO JIMCTBHI WJIM TOJOCHI, HO TaKKe
TpyOBl, Yyroyiku, WBeUiepbl U Apyrue (aconnsie npodpuau. Bo Bcex ciydasx
COCTaBHas JieTajlb MOJy4aeTcs OJIM3KOM K 1IEJIOH. .

CTBHIKOBBIE COEIMHEHHUS MOTYT pPa3pyllIaTcs MO IIBY, MECTy CIUIaBICHUS
MeTaJljla IIBa C METAJUIOM JETalld, CEYCHUI0 CaMOH JIeTalld B 30HE TEPMHUECKOTO
BIAMSHUS. 30HOM TEPMUYECKOTO BIIMSHHUS HA3bIBAIOT MPWJIETAOMUNA KO MLIBY
Y4acTOK JETalii, B KOTOPOM B pe3y/bTaTe€ HAarpeBaHUsl MPHU CBapKe U3MEHSIOTCS
MEeXaHUYEeCKHe CBOMCTBA MeTala.
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Bapianm 16

a) CoequHeHne KOHTAKTHOM cBapkoil. CThIKOBasi KOHTAKTHas CBapKa Ipu
coOJII0/IeHUN YCTaHOBJICHHBIX MIpaBUII TEXHOJIOTUU obecrieunBaeT
PABHONPOYHOCTh COEOUHEHHSI W JEeTajed, IMO3TOMY MOXHO HE BBINOJIHATH
CIIEHHAIBHBIX PAaCUYETOB MPOYHOCTU COCIUHEHUS MPHU CTATUYECKUX HArpy3Kax.
DTO CHpaBeIMBO TOJBKO B TOM CIIy4ae, €CJIU pa3orpeB MeTailla B 30HE CBApPKU
HE BJICYET 32 COOOW CHIKEHUE €ro MPOYHOCTH (HAIpUMEDP, HU3KOYTICPOIUCTHIC
U HU3KOJICTUPOBAHHBIC CTajd, HE TNOJABEprarommecss TepMooOpadoTke). B
MIPOTUBHOM CJIy4ae JOMYCKaeMO€ HalpsDKEHHE MPU pacueTe JeTalied B MecTe
CThIKAa CHHUXAIOT C YYETOM YMCHBIICHUS MPOYHOCTH Marephalia B 30HE
TepMHUUECKOTO  BIUAHUSA. I[Ipm mepeMeHHbIX Harpy3kax JOIMyCKaeMble
HaNpsHKEHUST MOHWKAIOT MO0 CPABHEHUIO CO CTATUYECKUMU, TaK K€ KakK W s
CTBIKOBBIX COEIUHEHHH, IPYTON CBAPKOM.

[To KOHCTPYKIIMU MastHbIE M KJIEEHbIE COSAMHEHUs MOJ00HBI CBapHbIM. B
OTJINYHE OT CBAPKU Mailka M CKJIEUBAHHME IO3BOJISIIOT COCAUHSATH NIETAIA HE
TOJIBKO M3 OJHOPOJHBIX, HO U HEOJHOPOJHBIX MATEPHUAIIOB, HAIPUMEP: CTANb C
ATIOMUHUEM; METauIbl CO CcTekiIoM, rpadutoMm, dapdhopoM; KepamMuka ¢
MOJIYIIPOBOAHUKAMU; IUIACTMACCHI; NI€peBO, pe3nuHa W mp. [lo KoHcTpykiuu
MastHbIC U KJIEEHBIE COCTMHEHUS MTOJOOHBI CBAPHBIM.

0) 1lo KOHCTPYKIIMU MasiHbIE U KJIEEHbIE COCTMHEHUS MOJ00HBI CBapHbIM. B
OTJIMYME OT CBApKH IMAalKa W CKJICUMBAHUE MO3BOJISIIOT COCIUHATH JETalld HE
TOJBKO W3 OJHOPOJHBIX, HO U HEOJHOPOAHBIX MATEPUAIIOB, HAIIPUMEP: CTalb C
QTIOMUHUEM; METAJUIbl €O CTekJoM, rpadutom, dapdopom; Kepamuka cC
MOJIYIIPOBOAHUKAMU; MJIACTMACCHI; IEPEBO, PE3UHA U TI.

[Ipy maiike W CKIECHBAaHMM KPOMKHM JETANIEM HE PACIUIABISAIOTCS, YTO
MO3BOJISIET 0O0JIee TOYHO BBIICPKUBATH WX pasMepbl u (opmy, a Takxke
POU3BOJIUTh MOBTOPHBIE PEMOHTHBIE coennHeHud. [[o MpoYHOCTH MmasiHble U
KJICCHBIE COEJMHEHMS YCTYMAlT CBapHbIM B TEX CiIyyasX, KOrjga Marepuan
netanei oOnagaeT JAOCTaTOYHO XOPOIIe cBapuBaeMocThlo. ckimtoueHue
COCTaBJIIET COEJAWMHEHUS TOHKOCTEHHBIX JJEMEHTOB THUIAa O0O0J0YEK, KOTJa
MMEETCS OMACHOCTh MPOXKOTa JIETAJIICH IPU CBapKe.

[IpumeHeHnEe Ak W CKJIEUMBAaHWA B MAIIMHOCTPOECHHHM BO3PacTaeT B
CBSI3U C IIUPOKUM BHEJIPEHHEM HOBBIX KOHCTPYKIIMOHHBIX MaTepUajoB
(HampuMep, TIacCTMAcC) U BBICOKOMPOYHBIX JIETUPOBAHHBIX CTaJIe, MHOTHUE W3
KOTOPBIX  IUIOXO  CBapuBaroTcsa. llpumepamMu  NpUMEHEHUs  Malku B
MAIlIMHOCTPOCHUU MOTYT CJIYXKHUTh paguaTopbl aBTOMOOWIEH U TPaKTOPOB,
KaMepbl CropaHus J>KUIKOCTHBIX PEAKTUBHBIX JBUTATENCH, JIOTATKA TYpOUWH,
TOTUIUBHBIE M MacisHble TpyOompoBoAsl W 1ap. B camomerocTpoeHuun
HaOJr01aeTCs TCHACHIUS Tepexo/a OT ATFOMUHHEBON OOIIMBKH K OOIIMBKE M3
TOHKHX CTaJbHBIX JIUCTOB C COTOBBIM IPOMEKYTOUHBIM 3aMOJHEHHEM. OTY
OOIITMBKY M3TOTOBJISIFOT B BU/JIE TIAHEJICH, MasTHHBIX B TEPMUYECKHUX MEeUYaX.
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Bapianm 17

a) Ilaiika u ckiIeuBaHWE SBISIIOTCA OJHHUM M3 OCHOBHBIX BHJIOB
COCMHEHUS B MPUOOPOCTPOCHUM, B TOM YHUCJIE B PAJMOIJIEKTPOHUKE, T/l OHU
SIBJISIFOTCS] IPEUMYIIICCTBEHHO CBS3YIOIIUMU, & HE CUJIOBBIMU COSTMHCHUSIMU.

[Ipomecchl TmMalKW M CKICUBAHUS CPABHUTEJIBHO JIETKO TOJJIAIOTCS
MEXaHM3allukM M aBTOMAaTh3aluu. Bo MHOTMX ciydasX NpUMEHEHUE MNalku M
CKJICMBAaHUS MPUBOJAUT K 3HAYUTEIBHOMY MOBBIINICHUIO MPOU3BOAUTEIHLHOCTH
TpyAa, CHUKEHUIO MAcChl U CTOMMOCTH KOHCTPYKIIHIA.

O(}dexkTUBHOCT NPUMEHEHHS] TASHBIX M KJICCHBIX COCIMHCHHH, WX
MPOYHOCTh U JIPYTME€ KAYECTBEHHBIC XapAKTEPUCTUKU B 3HAYUTEIHHON CTEIICHU
ONPENENSIOTCS  KaueCTBOM  TEXHOJOTMYECKOTO  Ipoliecca:  MpaBUIbLHBIM
MoA0OpOM THIMA TPUIOS WA KJes, TeMIEpPaTypHbIM PEXKUMOM, OUYHUCTKOMN
MTOBEPXHOCTEH CTBIKA, UX 3aIUTON OT OKUCJICHHUS U TIP.

CoenuHeHne o0Opa3yeTcsi B pe3ysbTaTe XHMHUUYECKUX CBI3CH MaTepuaia
JeTaJIe M TPHUCAJOYHOrO0 MaTepuayia, Ha3blBAaEMOro IpumoeMm. TemmepaTypa
IJIaBJICHUS TpUIOS (HampuMep, OJOBa) HIKE TeMIIepaTypbl IIJIaBJICHHS
Marepuaia JAeTajeld, MOATOMY B Ipoliecce MalKh JETalld OCTAIOTCS TBEPIBIMU.
IIpu maiike pacriaBI€HHBINA MPHUIIOW PACTEKAETCS IO HArPEThIM MOBEPXHOCTSIM
cThika fetanei. [loBepxHocTH feraneid 00€3)KUpPUBAIOT, OUUINAIOT OT OKHUCIIOB U
MPOYMX TOCTOPOHHUX dYacTuil. be3 3Toro Henb3s 00eCneuuTh XOPOIIYIO
CMauyMBaeMOCTh MTOBEPXHOCTEHN MPUIIOEM U 3aMOJIHEHHE 3a30pa B CTHIKE.

0) Paszmep 3a30pa B CTBIKE Je€Tajed B 3HAYNUTEIBHOW MEpE ONpPENEIseT
IPOYHOCTh COEAMHEHUA. YMEHBIICHHE 3a30pa JO HEKOTOPOro Ipenesia
YBEJIIMYMUBAET IMPOYHOCTb. OJTO CBS3aHO, BO-TIEPBBIX, C TEM, YTO IPHU MAJIBIX
3a30pax mposBisieTcss AGGEKT KamWULIPHOTO TEUYEHHUs, CIOCOOCTBYIOIINN
3allOJIHEHUIO 3a30pa pacIUIaBJICHHBIM MPUIIOEM; BO-BTOPBIX, AUQPQPY3MOHHBIH
IIPOLIECC U IIPOLECC PACTBOPEHUSA MATEPUAIOB JNETAIEW W IIPUIIOA MOXKET
pacIpoCTpaHsAThCA Ha BCIO TOJIY MasHOTO mBa (AuQdy3nOHHBIA CIONW U CIOU
pacTBopa MpoyHee caMoro npumnos). UpesmepHo Majble 3a30pbl MPENSTCTBYIOT
TEYEHHUIO MpUIosA. PazMep onTUManbHOIO 3a30pa OT TUIA MPHUIIOSA U MaTepHUalIa
JeTaJIeH.

HeoOxoaumocTh ManblX W pPAaBHOMEPHO PACIPEICICHHBIX 3a30pOB
ABJSIETCA OAHUM M3 HEJOCTAaTKOB IMalKW, OTPAaHWYMBAIOIIMM €€ NMPUMEHEHHE, B
O0COOEHHOCTH JJI KPYITHOTrabapuTHBIX KOHCTPYKUUA. [1o cpaBHEHHIO CO CBApKOM
naiika TpeOyer Oojiee TOYHOM MEXaHWYeCKOM 0O0pabOTKM M COOpKM AeTaiien
nepes Mamkou.

Jns  ¢ukcanud  OTHOCHTEIIBHOTO  IOJIOKCHHUS — JICTalel  HepeaKo
HCIOJIB3YIOT ~ CHELHANbHBIE MPHUCIOCOONCHHs, OOJbIINE IUIOCKHE CTBIKU
MIPUXBATHIBAIOT TOYEYHOW CBAPKOM.

81



Bapianm 18

a) KnmakoBas (opMa WIMOHKM MOXET BBI3BaTh TEPEKOC NETalH, MPHU
KOTOPOM €€ TOpIIOBas IUIOCKOCTh He OyAeT MepneHIUKYs[pHa OCH Baa.
OO0paboTka ma3za B CTyHHUIE C YKJIOHOM, PaBHBIM YKIOHY HINOHKH, CO3/Ia€T
JOTIOJTHUTEIbHBIE ~ TEXHOJOTMYECKHE  TPYOHOCTH W dYacTo  TpeOyer
WHIWBUTyJIbHOW TIPUTOHKU IITOHKYU TI0 Ta3y. Takas mpUroHKa COBEPIICHHO HE
JOIYCTAMA B YCJIOBHSX MAacCOBOTO MPOM3BOJCTBA. DTU HEJOCTATKH TOCITYKHIIA
MPUYMHONW TOTO, YTO TPUMEHEHHE KIWHOBBIX IIMMOHOK PE3KO COKPATHUIIOCH B
YCIIOBUSIX ~ COBPEMEHHOTO  MPOM3BOJCTBA.  3HAUYMTEIBHOE  COKpAICHUE
MPUMEHEHUs KIMHOBBIX IIMOHOK ITO3BOJIICT HE PacCMaTPUBAaTh B HACTOSIIEM
KypCe MX KOHCTPYKTHUBHBIE Pa3HOBUIHOCTH U PacdeT Ha MIPOYHOCT.

CoenuHeHne NPU3MATHYECKUMU INMOHKaMU  HeHamnpspkeHHoe.  OHO
TpeOyeT M3TOTOBJICHHS Bajla M OTBEPCTHS C OOJBIION TOYHOCTHIO. BO MHOTHX
CIydasiXx TOCajJKa CTYNUIbI Ha BaJl MPOU3BOJUTCS C HATITOM. MOMEHT
nepenaeTcs ¢ Baja Ha CTYNUILY Y3KUMU OOKOBBIMHU TpaHsMU MIMOHKH. [Ipu sTom
HA HUX BO3HHMKAIOT HAIPSKEHUSI CMSATEHHUA, a B TIPOJOJILHOM CEYCHHUH IITOHKHA—
HapsHKEHUS cpesa.

[lapamnensbHOCTh  TpaHed  MPU3MATHYECKON  IIMOHKH  MO3BOJISET
OCYIIIECTBJIATh TIOJIBIKHBIE B OCEBOM HAMPABICHUH COCIWHCHHS CTYIHIBI C
BaJIoM (KOpoOku ckopocted u ap.). Cunbl TpeHHs, BO3HUKAIOIIME TMpHU
MEepPEMENICHUN CTYNUIBI B TOABMKHOE COCAMHCHUH, MOTYT HapYIIUTh
MPaBUJILHOE TIOJIOKCHHUE INMOHKH, IMO3TOMY PEKOMEHAYIOT KpEMUTh K Bally
BUHTAMH.

0) IlpuzmaTuyeckue IMIMOHKKA IIUPOKO MPUMEHSIIOT BO BCEX OTPACsX
MalnrHOCTpoeHus. [IpocToTa KOHCTPYKIIMU U CPaBHUTEIIBHO HU3Kas CTOMMOCTH
— TJIaBHBIE JJOCTOMHCTBA 3TOI'0 BUJA COCAUHEHNN.

OTpuuaTenbHble CBOMCTBAa: COEOUHEHHE OcnabiseT Bajl U CTYIHUIY
IINIOHOYHBIMU 1a3aMU; KOHIEHTpALMs HAIIPSHKEHUH B 30HE IIIIOHOYHOU KaHABKHU
CHIKAET CONPOTHUBIICHUE YCTAJIOCTU Baja; MPOYHOCTb COCIMHEHUS HUXKE
MPOYHOCTH Baja M CTYNHUIIbI, B OCOOCHHOCTH MPHU MEPEXOAHBIX MOCAIKAX WIIU
rmocajgkax ¢ 3a30pom. I1oaToMy HMINOHOYHBIE COEIMHEHUS HE PEKOMEHAYIOT IS
OBICTPOXOJHBIX  JMHAMHYECKHM HArpy>KeHHbIX BajoB. TeXHOJIOTrMYECKUM
HEJIOCTATKOM TPU3MATUYECKUX IUMOHOK SIBJIAETCS TPYOHOCTh OOECIEUEHUsl HX
B3aMMO3aMEHAEMOCTH, T. €. HEOOXOAMMOCTh IPUTOHKH WJIA MOJ00pa MIOHKHU 10
nasy, 4TO OIPAaHMYMBACT HMX NPUMEHEHHE B KPYNMHOCEPUWHOM M MAaCCOBOM
npousBojacTBe. I[IpUroHkoil crpemsarcs oOecnedyuTh YCTOHYHMBOE IOJOKEHUE
LINOHKM B Ta3ax, TaK KaK NEPEeKOC (BbIBOPAYMBAHWE) IUIOHKHA 3HAYUTEIIHHO
ocnabnser coeauHenne. CerMeHTHas LINOHKA € TIIYOOKMM Ma3oM B 3TOM
OTHOIIIEHHWU O00JaAaeT MPEUMYLIECTBOM TMepea MPOCTOM MPU3MATHUECKON
IIOHKOU. Ee nmpeanounTaroT NpuMeHsTh IPU MacCOBOM IPOU3BOJICTBE.
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Bapianm 19

a) Harpys3ouHas cnocoOHOCTb IMPECCOBOIO COEOUHEHMS IPEXJE BCETO
3aBUCUT OT HAaTAra, 3HaA4€HHE KOTOPOTO YCTAHABIMBAIOT B COOTBETCTBUU C
Harpy3koil. IIpakTuuecku pacueTHbId HATAr OYEHb HE BEJIMK, OH H3MEpSAETCS
MHUKPOMETpPaMH U HE MOKET OBITh BBIIIOJIHEH TOUYHO. Henz0exxHble OrpenHoCcT!
MPOMU3BOJACTBA MPUBOIAT K PACCEMBAHUIO HATAra, a CIEJOBaTENIbHO, U K
paccerBaHHUIO HArpy304YHOM CHOCOOHOCTH coenuHeHUs. PaccemBanue HaTsTa
pErjlaMeHTUPYETCsl CTaHJIapTOM JOMYCKOB M MOCaAOK. M3yueHue AOMyCKOB U
MOCAJIOK SIBJISIETCS MPEIMETOM Kypca «/JlomyCcKr M TeXHUYECKUE U3MepeHus». B
Kypce «/leTanu Mammn» u3naraeTcsi pacyeT NPOYHOCTH COCIUHEHUS.

COopky JF000T0 TPECCOBOTO COCTWHEHUS BBIMOTHSIIOT OJHUM W3 TPEX
CIOCOOOB: TPECCOBAHUEM, HATPEBOM BTYJIKH, OXJIAKICHUEM BaJIa.

[TpeccoBanue — pacHpOCTPaHEHHBI M HE CIOXHBIM CIOco0 COOpKH.
Opnako 53TOMy cHoco0y CBOMCTBEHHBI HENOCTAaTKH: CMATHE M YaCTUYHOE
cpe3anve  (maOpoBKa)  IIEPOXOBATOCTEM  IMOCAJ0YHBIX  IOBEPXHOCTEH,
BO3MOKHOCTh HEpPaBHOMEPHBIX jAeopmanuii JeTajiedl M TMOBPEXKICHUS HX
topuoB. [llabpoBka M CMSATHE NIEPOXOBATOCTEHW MPUBOAIT K OCIA0JICHUIO
IPOYHOCTH COEIMHEHUS 10 MOJYyTOpa pa3 M0 CPaBHEHHUIO CO COOPKOI HAarpeBoM
win oxJyaxzaeHuem. [[ns obserdyeHuss cOOpKM U YMEHBIICHHS AOPOBKU KOHILY
BaJla U KParo OTBEPCTHS PEKOMEHIYIOT IPUAaBaTh KOHUYECKYIO (hopmy

0) 3 pacCMOTPEHHOIO CIIEAYET, YTO MPECCOBOE COEAUHEHUE OTHOCUTCS K
TPyIIe He pa3beMHBIX U TPEIBAPUTEIHLHO HANPsDKCHHBIX. Pa3bopka coequHeHus
3aTpyJHEHA, CBsi3aHA C TMPUMEHEHUEM CIEIHUAIbHBIX MPUCTIOCOOTICHUN U
COIPOBOXKIAETCS TMOBPEXKIACHUEM TMOCANAOYHBIX MOBEepXHOCTEW. OpHAKO B
3aBUCUMOCTH OT HATATa W TEXHOJOTHH COOPKHM MOTYT OBITh MOJIYYCHBI
COEIMHEHHUSI, COXPAHSIOIINE CBOIO pab0OTOCIIOCOOHOCT TIPH MOBTOPHBIX COOPKaX.

OCHOBHOE MOJIOKUTEIBHOE CBOWCTBO MPECCOBOTO COEAUHEHUSI — €ro
IpPOCTOTa M TEXHOJIOTMYHOCTh. IJTO OO0ECIEYMBAET CPABHUTEIBHO HUBKYIO
CTOMMOCTb COCIWHEHUS ¢ BO3MOXHOCTh €ro TMPUMEHEHHS B MacCOBOM
npousBojACTBe. XOpoias IEHTPOBKa JeTalied U pachpeliesieHue Harpy3kd I10
BCEM TMOCaJ0YHOM MOBEPXHOCTU TMO3BOJISIIOT  HMCIOJB30BaTh  IPECCOBOE
COCMHEHUE U1 CKpeIUJICHUs JeTajieil COBPEMEHHBIX BBICOKOCKOPOCTHBIX
MaIlTyH.

Cy11ecTBEHHBIN HEIOCTATOK IPECCOBOIO0 COEAMHEHUS 3aBUCUT OT €ro
Harpy304HON CIOCOOHOCTH, OT psna (pakTOpoB, TPYAHO MOIAAIOIIUXCS YUETY:
IIMPOKOTO pacCeHBaHUs 3HAYCHWHN KOd(h(HIMEHTa TPEHHWS W HATITa, BIMSHUE
pabounx TemmepaTyp Ha MPOYHOCTh coeauHeHuss U T. A. K HegoctaTkam
COCIMHEHUSI OTHOCATCA TaK >K€ HAMYME BBICOKUX COOPOUYHBIX HAMPSOKCHUA B
JeTaNsIX W YMEHBIIEHHE WX COMPOTHBJICHUS  YCTaJOCTH  BCJICJICTBHE
KOHIICHTpAIlMU JIaBICHUNA Yy KpaeB OTBEpCTHsS. BiusHME STUX HEIOCTaTKOB
CHUKACTCS 1O Mepe HAaKOIUIEHHUS PE3yJbTaTOB JKCICPUMEHTAJIbHBIX U
TEOPETUYECKUX MCCIICIOBAaHUN, TIO3BOJIIONIMX COBEPIICHCTBOBATH pPAacyeT,
TEXHOJIOTHUIO U KOHCTPYKIIHUIO TPECCOBOTO COEUHEHHS.
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Bapianm 20

a) Pa3BuTHe TEXHOJOrMYECKOM KyJIbTypbl M OCOOEHHO TOYHOCTH
IPOU3BOACTBA JeTallell 00EeCIIeYMBAET ITOMY COEAMHEHHUIO Bce 0OoJiee LIMPOKOe
npuMeHeHne. C NOMOUIbIO MPECCOBBIX MOCAJOK C BAJIOM COEIMHAIOT 3yOuaThle
KOJIECa, MaXOBHMKH, NOJUIMITHUKN KAU€HUs, POTOPBI AJIEKTPOJIBUraTENEH, JUCKU
TypOuH U T. . [IpeccoBrle TOCANKN UCTIONB3YIOT IPH U3TOTOBIEHUH COCTABHBIX
KOJIEHYAThIX BaJlOB, YEPBSIYHBIX Kojec W mp. Ha mpakThke 4acTo NMpUMEHSIOT
KOMOWHAIKIO MPECCOBOIO COETMHEHMSI CO IITIOHOYHBIM.

[Ipu »>TOM mTpeccoBoe COEIUHEHHE MOXXET OBITh OCHOBHBIM HIIU
BCIIOMOTaTeNbHBIM. B mepBoM citydae Oomblmasi J0Jsl Harpy3Kyd BOCIIPUHUMAETCS
IIPECCOBOM NOCAAKOM, a IIMOHKA TOJBKO TapaHTUPYET NMPOYHOCTh COECIUHEHUS.
Bo BTOpOM ciy4yae NpecCOBYIO IOCAAKY MCIOIb3YIOT JUIsl YACTUYHOM pasrpy3Ku
IINOHKY U UEHTPOBKHU JAeTaiu. TOYHBIN pacueT KOMOMHUPOBAHHOTO COEIMHEHUS
eme He pa3padoTaH. CIOXKHOCTh TAKOTO pacyeTa 3aKJIIOYaeTCsl B ONPEACIICHUU
JOJIM HAarpy3Kd, KOTOPYIO IHepelaeT Kaxaoe H3 coenuHeHuil. Iloatomy B
MH)KCHEPHOW TMPAKTUKE UCHOJIb3YIOT MPHUOIMKEHHBI pacueT, B KOTOPOM
[I0JIararoT, 4TO BCA Harpy3ka BOCIPUHUMAETCS TOJBKO OCHOBHBIM COEAMHEHUEM
— IPECCOBBIM WJIM INNOHOYHBIM. He TOYHOCTH Takoro pacdera KOMIIEHCHPYIOT
BHIOOPOM  TOBBIIMIEHHBIX  JIOMYCKAE€MbIX  HANpPsDKEHWM  JUIsl  [IIOHOYHBIX
COEIMHEHHI MPHU IIPECCOBBIX MOCATKAX.

0) CornacoBaHue pexuma padOThl JBUTATENSI C PEKUMOM PabOTHI
MCIIOJIHUTEIbHBIX OPraHOB MAlIMHBI OCYIIECTBIIAIOT C MIOMOUIBIO MTEpeaay.

B HekoTOpbIX chydasx peryjJdpoBaHUE JBHUTaTelss BO3MOXHO, HO
HEXEJATEJIbHO MO0 HSKOHOMUYECKMM IIPUYMHAM, TAaK KakK JBHUIaTe€ld HMEIOT
HU3KHUH K.I1.7. 32 MIpeieJIaMi HOPMaJIbHOTO pexXruma paboThl.

Macca 1 cTOMMOCTb JBHUTraTeNs MPU OJUHAKOBOW MOIIHOCTH IOHUKAIOTCS
C  yBEJIMYEHHUEM €ro  OBbICTPOXOJHOCTH;  OKa3bIBAETCS  SKOHOMMUYECKU
1eecoo0pa3Ho  MpUMEHEHHE OBICTPOXONHBIX JBUTATENIe C Tepeaaude
MOHWKAIOUIEH yTJIOBYIO CKOpPOCTh, BMECTO THXOXOJAHBIX JABUTareieil 0e3
nepeaaud. Poiib moOHMXKaroUed nepegaud B COBPEMEHHOM MAIIMHOCTPOECHUU
3HAYUTEIBHO BO3pOCia B CBSI3U C HIMPOKHM PACIPOCTPAHEHUEM OBICTPOXOIHBIX
JIBUTATENCH.

B HekoTOphIX cllydasx Mepefadyd HCIONb3YIOT Kak MpeoOpa3oBaTenn
BpalIaTeIbHOTO JBUKEHHUS B MOCTYNATEIbHOE, BUHTOBOE U 1. P.

Kpatkoe mnepeuncienrie OCHOBHBIX (YHKUMWA Tepenady MO3BOJISIET
OTMETUTh WX OOJIbIIIOE 3HAYECHHE MJII MAIIMHOCTpoeHHs. B cBs3u ¢ »TuMm
COBEPIIECHCTBOBAHMIO M PA3BUTHUIO IepeAad YIENSOT MHOIO BHHMAaHMS:
pacHIMpSIOT Mpenensl MEPEelaBaéMOd  MOIMHOCTH M CKOPOCTH, CHHYKAIOT
rabapHuThl U Maccy, YBEJIMUMUBAIOT JOJTOBEYHOCTD U TIP.
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Bapianm 21

a) CrymeHuaToe pEryJlMpOBaHHE BBHITIONHSIIOT B KOPOOKaxX CKOpPOCTEH C
3yOuaThIMH KOJIECAMH, B PEMEHHBIX Iepeaadax co CTYNeHYATHIMH IIKUBAMU U T.
n.; OeccTynmeHYaTroe peryJupoBaHUE—C MOMOIIBI0 (PHUKIIMOHHBIX WM IIETTHBIX
BapuaHTOB. [IpuMeHeHWe TOro WJIM WHOrO Ccrocoba  peryaupoBaHUs
MEepelaTOYHOTO OTHOIICHHUS 3aBUCUT OT KOHKPETHBIX yCIOBHI pabOThl MAIlIUHBI,
KOTOpYIO O0OCHmy>KMBaeT mepeaada. MexaHWyecKue TMepeayd CTYMEeHYaTOro
peryJupoBaHUS 3y04aThIMU KOJIeCaMH 00J1a/1at0T BBICOKOM
paboTOCIIOCOOHOCTBIO M TMOATOMY IIMPOKO MPHUMEHSIOTCS B TPaHCIOPTHOM
MaIIMHOCTPOEHUH, CTAaHKOCTPOGHMM U T. 1. MexaHuueckue Tmepeaadu
OCCCTYIIEHUaTOT0  PEeTylIMpOBaHUS  OOJAAAlOT  MEHBIIEH  HArpy30YHOMN
CIIOCOOHOCTBIO W HUMEIOT MEHbIIee pacnpocTpaHeHue. VX mpuMeHsoT B
OCHOBHOM JIJII MaJlbIX MOIIHOCTEH. KOHKypeHTamm 3THUX Tiepenad SBISFOTCS
AJIEKTpUYECKasi M THApPABIMYECKasl Mepeadd, KOTOPhIC MO3BOJISIOT MEepeaaBaTh
0OJbIIME  MOIIHOCTA W HMETh  CPaBHUTEJIBHO  IPOCTYI0  CUCTEMY
aBTOMATUYECKOTO PETyJIMPOBAHUS.

[Ipu pacuere mnepenad YacTO HCIHOJB3YIOT CIEAYIOMIME 3aBUCUMOCTU
MEXIy Pa3IMYHBIMHA TapaMeTPaMU: BBIPAXKCHHE MOITHOCTH, Yepe3 OKPYKHYIO
CUJIY ¥ OKPYKHYIO CKOPOCTb KoJieca, IIIKMBa, OapadaHa.

0) B nepemavax, paboTaromMX €O  3HAYUTEIBHBIM  HM3HOCOM,
BBIKpELIMBAHUE HE HAOJIOIaeTCd, TAK KAK IMOBEPXHOCTHBIE CJIOW CHHUMAIOTCS
PaHBbIIIE, YEM MOSABIISIIOTCS TPEIIUHBI YCTATOCTH.

OcCHOBHBIE MEpPBI NPEAYNPEXACHUS BBIKPEIIUBAHMS:  ONPEACICHUE
pa3sMepoB U3 pacueTa Ha yCTAJIOCTh 110 KOHTAKTHBIM HANPSKEHUSAM; ITOBBILLICHHUE
TBEPAOCTH MaTepuaia ImyTeM TepMOOOpaOOTKH; MOBBIILIEHUE CTENIEHU TOYHOCTH
U B OCOOEHHOCTH 10 HOPME KOHTaKTa 3yObeB.

AOpa3uBHBIA W3HOC SBJISETCSI OCHOBHOM NPHYMHON BBIXOJA M3 CTPOS
nepenady npu Iioxom cMmaske. K TtakuMm mepenayaM OTHOCATCS, IPEXKIE BCETO,
OTKpPBITBIE IIE€pEayd, a TAKXKE 3aKPbITBIC, HO HEAOCTATOYHO 3AILMILECHHBIE OT
3arpsi3HeHMs] a0pa3uBHBIMU YaCTULAMH (TIbUIb, TPOIYKTHI U3HOCA U T. 11.). Takue
Iepeayd  MOXHO BCTPETUTh B CEIIBCKOXO3SMCTBEHHBIX W TPAHCIIOPTHBIX
MalllMHaX, TOPHOPYIHOM OOOpPYAOBAHHUM, TPY30MOIBEMHBIX MAllMHAX U T. M. Y
M3HOILIEHHOW IIepeayu YBEJIMYMBAIOTCS 3a30pbl B 3alCIUIEHUU, TOSBISAETCA
IIyM, BO3pacTalOT JIWHAMUYECKHE HArpy3ku. B To e BpeMs NpPOYHOCTh
U3HOUIEHHOr0 3y0a MOHM)XKAaeTCsl BCIEACTBUE  YMEHbBILICHUS IUIOUIAAN €ro
NOMEPEYHOro ceueHusa. Bce 3TO MOXKET NPHUBECTH K IMOJOMKE 3yObeB, €Ciu
3yOuaThie Kojeca CBOEBPEMEHHO He 3a0paKkoBaTh.
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Bapianm 22

a) Pacuer Ha U3HOC 3aTPYIHEH TE€M, UTO MHTEHCUBHOCTh U3HOCA 3aBUCUT
OT MHOTHX CIy4alHbIX (PaKTOpOB, B TEPBYIO Ouepelb OT WHTECHCUBHOCTH
3arpsA3HEHUS CMa3KHU.

Pacuer Ha u3HammBaHue 3yObeB Moka He pa3paboraH. Ha mpaktuke mpu
pacuere Tmepenay, y KOTOPBIX HaOmIomaercss H3HOC 3yObeB, TMOHMKAIOT
JOIyCKAEMbl€ KOHTAKTHBIE HAIpsDKEHUS 10 3HAYEHUM, YCTAaHOBJICHHBIX Ha
OCHOBE OIIbITa IKCILTyaTaIlluU TOJOOHBIX KOHCTPYKIIHIA.

OcCHOBHBIE Mepbl MPEAYNPEXKICHHUS H3HOCA — IIOBBIIIEHUE TBEPAOCTH
MMOBEPXHOCTU 3yObEB, 3allMTa OT 3arpsA3HEHUN, NPUMEHEHUE CIEHUAIbHBIX
Maced.

Mepbl npenynpexaceHus 3aedaHus Te KEe, 4YTO M MPOTUB H3HOCA.
XKenatenbHo ¢draaHkUpoBaHUWE 3yObEB M HMHTEHCHUBHOE OXJIAXKICHHE CMAa3KH.
D¢} PexTHBHO NPUMEHEHNE NMPOTUBO3aIUPHBIX MACEN C MOBBIIIEHHON BA3KOCTHIO
U XUMHYECKH aKTUBHBIMH JoOaBKamH. lIpaBUIBHBIM BBIOOPOM cOpTa Macia
MOXHO TIOJHATH JOIYCKAEMYIO HAarpy3Ky IO 3a€JaHUI0 HaJ JIOIyCKAaeMbIMHU
Harpy3kaMu Mo ApyruM KpurtepusiMm. llnactudeckue ciBuru HaONIOMAIOTCA Y
TSKEJIO HArpYKEHHBIX TUXOXOJHBIX 3yOUaThIX KOJIEC, BBHIIOJHEHHBIX U3 MSATKOU
CTaJIH.

0) V3 Bcex mnepeurcieHHbIX BHUJIOB pPA3pyLIECHUS MOBEPXHOCTH 3yObeB
HauOosee M3y4EHO BBIKpEUIMBAaHUE. OJTO IO3BOJIMJIO BBIPA0OTAaTh HOPMBI
KOHTAKTHBIX HANPSKEHUW, YCTPAHSIOIINX BBIKPEIIMBAHUE B TEUEHUE 3aJaHHOTO
cpoka ciykObl. PacueTbl MO KOHTaKTHBIM HaNpsDKEHUSM, MPEeayNpeskIaronue
BBIKPEIIMBAHUE, II0JIyYUIU IUPOKOE PACIIPOCTPAHEHUE.

CrenuanbHble METOABI pacdera Uil NPEAyNpeKAEHUs APYTHX BUIOB
pa3pylieHus TIOBEpXHOCTH 3yObeB WM e€lle He pa3paboTaHHbIX (IIpH
IUIACTUYECKOM CIIBUT€, OTCIIaMBaHWM), WM HEAOCTATOYHO pa3padoTaHbl (Tpu
U3HOCE, 3aelaHuu), a MO B3TOMY 3Jlech He paccMmarpuBaroTcs. I[lockonbky
YIOMSIHYTBIE HOPMBI JOIYCKAa€MbIX KOHTAKTHBIX HAIPSIKEHUN IIPOBEPSIOT
OMBITOM JKCIUTyaTalluu Iepenad, NpUOIMKEeHHO MOKHO Iojarath, 4YTO 3TH
HOPMBI YUYHUTBIBAIOT KPOME BBIKPEUIMBAHUA U JAPYTH€ BUABI ITOBPEKICHUS
MOBEPXHOCTU 3yObeB. IIpr 3TOM pEKOMEHAYIOT BBINOJNHATH YKa3aHHbIE MeEpbI
MIPENYIIPEKACHUS ITOBPEKICHHUS.

B coBpemeHHON METOIMKE pacyeTa U3 JABYX HaIPSKEHUU 3a OCHOBHBIC B
OOJBUIMHCTBE CIIy4aeB MPHUHATHl KOHTAKTHbIE HANPSDKEHUS], TaK Kak B MPUAEIax
3a/laHHBIX TabdapUTOB KOJEC OCTAIOTCA MOCTOSIHHBIMHU, @ MOYHO YMEHBIIUTH
IIyTE€M YBEIUYECHUSA MOTYJIA.
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Bapianm 23

a) B 3aBucuMocTH OT croco0a IMOJIyd4eHHUsl 3aTOTOBKU Pa3IMYaroT JIUTHIE,
KOBAaHHBIC, IITAMIIOBAaHHBIE KOJeca M KOJECa, U3TOTOBIIEMBIE W3 KPYIJIOTO
npokara. CtanbHOE JINThE 001aJaeT MOHMKEHHON MPOYHOCTBHIO U UCIIOJIb3YETCS
OOBIYHO JUIsl KOJEC KPYNHBIX pa3MepoB, palbOTAOIIMX B Mape ¢ KOBAaHOU
IECTEPHEN.

UyryH  OpUMEHSIOT  [JIaBHBIM  o0Opa3oM Uil  W3TOTOBJICHUSA
KpYIHOra0apUTHBIX, TUXOXOJHBIX KOJIEC M KOJIEC OTKPBITHIX 3yO4aThIX Mepeaay.
OCHOBHOIl HEJOCTAaTOK YyryHa — MOHHM)KEHHAs MNPOYHOCTh IO HAIPSHKEHUIO
n3ruba. OqHaKko YyryH XOpOIIO MPOTHBOCTOUT YCTAIIOCTHOMY BBIKPEIIMBAHUIO U
3a€JaHUI0 B YCJOBUSX CKYyAHOW cMasku. OH He Jopor W 00JIaJaeT XOpOLIUMU
JUTEHHBIMU CBOMCTBaMHU, Xopomo oOpabarbiBaercs. Pa3zpaboTaHHbIE HOBBIE
copra  MOAU(DUIMPOBAHHOIO  UYyryHa  IO3BOJIAIOT  YYTYHHOMY  JIMTBIO
KOHKYPHUPOBAaTh CO CTaJbHBIM JIMTHEM TAKXKE€ U B 3aKpBITBIX Iepenayax. [lus
U3rOTOBJIEHUS 3YyO4YaThIX KOJIEC NPUMEHSIOT CEepbld M MOAU(PUIMPOBAHHBIN
YyI'yH, a TAK’)K€ MarHMEBbIN YyT'YH C IIAPOBUIHBIM I'pauTOM.

W3 mutacTMacchl U3rOTOBIISIIOT OOBIYHO OJJHO M3 3y0UaThIX KoJiec mnapsl. M3
32 CPaBHUTEJIIBHO HU3KOW Harpy304HON CIOCOOHOCTH IIACTMAcCCOBBIX KOJIEC UX
LEJIECO00PA3HO MPUMEHSATh B MAJIOHATPYKEHHBIX U KUHEMATHYECKUX Mepeaaydax.

0) Marepuansl. [[ig nepenay HoBMKOBa MPUMEHSIIOT T€ XK€ MaTEpHUAIIbI,
9YTO W JUIS DBOJBBEHTHBIX mepenad. Hambonee pacmpocTpaHeHBI MaTepHabl C
TBEPJIOCThIO pabounx mnoepxHocter < 350 HB. HanmomHuM uto mpumeHeHue
MaTepuajoB C BBICOKOM TBEPAOCTHIO MOBEPXHOCTH (LEMEHTalus, T. B. 4.,
a30TUPOBAHUE U TIP.) B IBOJIbBEHTHBIX Mepeadax HampaBiIeHO B OCHOBHOM Ha
MOBBIIIEHHE KOHTAKTHON MPOYHOCTU U COJMKEHUE €€ C IPOYHOCTHIO 10 U3rHOYy.
B nepenauax HoBukoBa Takoe cOMMKEHHE JTOCTUTaeTCsl MyTEM CYIIECTBEHHOI'O
YBEJIMUCHUSI TUIOMIAAM TSATEH KOHTakTa. [103TOMy OCHOBHBIMH HEIOCTaTKaMU
nepeaay ¢ NepeKperuBalOUMIMUCS OCSIMU SABJISIOTCS MOBBILIEHHOE CKOJIBKEHUE B
3allCTJICHUH W CBSI3aHHBIA C OTHM TOBBIIMICHHBI HM3HOC M CKJIOHHOCTH K
3ae/1aHuIo.

[IpumeHeHrne MaTepuasoB C BBICOKOW TBEPIOCTHIO TOBEPXHOCTH 3/1€Ch
MeHee 3(pPeKTUBHO. YMEHbIIasi CHOCOOHOCTh K MPUPA00TKE, OHU HE IPUBOJAT K
CYIIECTBEHHOMY TOBBIIICHUIO HArpy304HOil crnocoOHOocTH. OrpaHUYeHHEM
CTaHOBUTCS IPOYHOCTH TIO U3THOY.

B nepemawax HoBukoBa 1enecooOpa3HO MPUMEHSATh, HAMpPHUMED,
oO0beMHyI0 3akasiky. OJHAKO OHa COMPOBOXKAACTCS KOpoOJeHWeM H TpeOyeT
nocnenytomiero nuMdosanus 3yObeB. I[lpu cioxHOM mpoduie 3yObeB dTa
omepaiys BCTpeYaeT CyIIeCTBEHHble 3aTpyAHEHUA. B Hacrosimee Bpems
MIPOBOAMTCS UCCIIEIOBAHUE 110 PELICHHUIO 3TOH 3a4a4u.
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Bapianm 24

@) DBOJBBEHTHBIE YEPBSIKA MMEIOT SBOJBBEHTHBIN MPOQUIHL B TOPIIOBOM
CEUYCHUU H, CIJIEJIOBATEIHHO, TMOJOOHBI KOCO3YOBIM JBOJLBEHTHBIM KOJIECaM, Y
KOTOPBIX YHCJIO 3yObeB paBHO YHCITY 3ax0J0B uepBsika. (OCHOBHOE
IPEUMYIIECTBO BOJIBBEHTHBIX YEPBSKOB — BO3MOXHOCThH NIIU(OBAHHS BUTKOB
IJIOCKOM CTOpoHOM Kpyra. OpHako sl 3TOro TPEeOYIOTCS CHElUaIbHbIC
YEePBIYHO-NILTH()OBATBHBIC CTAaHKH.

Croco0® W3roTOBICHHS SBISETCS PEIIAIONIMM TPU  BBIOOpE TpOodus
Hape3KW YepBsKa, TaK KaK MPU OIMHAKOBOM KadeCTBE HM3TOTOBICHHS (popma
npodwiIsi Majo BIUSET Ha pPabOTOCIIOCOOHOCTH mepenadu. Breidop mpodmis
Hape3KH 4YepBsKa CBSI3aH Takke C (QOpPMON HMHCTPYMEHTA [UIsl Hape3aHHs
YEepPBSIYHOTO KOJIeca.

UYepBsuHOE KOJIECO Hape3aroT udepBSYHBIMU (pe3amu. YUepssiunas ¢pesa
IUIE Hape3Kd YepBAYHOTO Kojeca sBIsETCS Komued uepBska. Tonbko ¢pesa
UMEET PEeXYIIUe KPOMKU W HApYKHBIA quamerp OoJbllle Ha JBOWHOW pa3zmep
panuanbHOTO 3a30pa B 3aneryieHud. [Ipu Hape3aHuu 3arotoBka Koisieca u (pesa
COBEPILAIOT TAaKOE K€ B3aUMHOE JIBM)KCHHE, KAKOE MMEET YEPBSIUHOE KOJIECO W
4yepBAK B Tmeperade. Takoll MeTOJ Hape3aHHs Kojieca aBTOMATHYECKH
o0ecreunBaeT CONPsHKEHHOCTh MPOQHIISH YepBsiKa U YSPBIIHOTO KOJIECa U TOXKE
BpeMsi OOYCIIOBJIIMBAaEeT HEOOXOIUMOCTh BBEICHHS CTaHIapTa Ha OCHOBHEBIC
TeOMETPUYCCKUE TTapaMeTPhl YePBSIKA.

0) Ha ocHOBe BBIIIEHU3I0)KEHHOIO MOYXHO OTMEHHUThH CIICIYIOIIUE
OCHOBHBIE TMPEUMYIIECTBA YEPBAYHOM NEepeAadyd: BO3MOXKHOCTb IOJTYYEHHS
OOJBIINX TIEPEIaTOYHBIX OTHOIICHUN B OJHOM Mape; MIaBHOCTh U OECIIYMHOCTh
paboTHI; MOBBIIIECHHAS KHHEMaTu4yecKas TOYHOCTb; BO3MO>KHOCTh
CaMOTOPMOXKEHHUS (TMIPU HUZKOM K.11.11.).

Henocratku 3ToM nepegayu: CpaBHUTEIBHO HU3KUW K.I1.JI.; TTOBBILICHHBIN
U3HOC M CKJIOHHOCTh K 3a€JaHhi0; HEOOXOAUMOCTh MPUMEHEHHUS JUIsl KOJIecC
JOPOTUX aHTU(PPUKIIMOHHBIX MaTepUaioB (OpOH3a); MOBBIIICHHBIC TPEOOBAHUS K
TOYHOCTH COOpKH (TOYHOE @, , COBMAJEHUE TJABHBIX IJIOCKOCTEH Kojeca H
YEepBSIKA).

UepBsiuHble TMepeayu  JIOPOKEe M CJIOXKHEe 3y0uaThiX, MOITOMY HX
OPUMEHSIIOT ~ TpH HEO0OXOIUMOCTH nepeaayn JIBUKCHUS MEXTY
NEepPEeKPEeIIMBAIOIIUMHUCS BajaMH, a TaKXe B MEXaHHU3Max, e HEOO0XOJIUMBI
OoJIbIIINE TEepeaTOYHbIE OTHOIICHUS W BBICOKAS KHWHEMaTHYeCKash TOYHOCTb,
HanpuMmep, JIeUTEIbHbIE YCTPOMCTBA, MEXaHU3Mbl HABEJECHUA U T. 1. YepBsSUHbIC
nepeayu MPUMEHSIOT B MObEMHO-TPAHCHOPTHBIX MAIlIMHAX, CTAHKOCTPOEHUH,
ABTOMOOHJICCTPOCHUH.
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Bapianm 25

a) Ilo cTpykType BOJIHOBas Mepenada, TaK K€ KaK W IUIaHETapHas,
SABJISIETCS] TPEX3BEHHBIM MeXaHu3MOM. OHa MOKeT paboTaTh HE TOJIBKO B PEKUME
pEeAYKTOpa WK MYJIbTUIUIMKATOPA, HO U B pexxuMe auddepennumana.

Merton Bemnuca 1mo3BOJSIET  MPOCTO  MOJYYUTh  (POPMYJBI  JUIS
MepeaTOYHbIX OTHOLICHWM, HO HE BCKPBIBAET MNPUHIMIA MpeoOpa3oBaHuUs
napamMeTpOB JIBIKCHUS ITyTeM AehOPMHUPOBAHUS THOKOTO 3BEHA MEXaHU3MA.

JIleiCTBUTENBHO, TIEpeladya C KECTKUMU 3BEHBSMH, HAlPUMEP B MPOCTOU
GpUKIIMOHHOW Tiepemade, MPU BPAIMIEHWH OJHOTO KOJeca €ro TOBEPXHOCTH
MOTY4Yal0T OKPYKHYIO CKOPOCTh, M €CJIM K 3TOMY KOJIECy IpHXKaTh APYroe, TO
OHO TIOJYYUT Ty K€ OKPYKHYIO CKOPOCTh, & YIJIOBBIE CKOPOCTH KoJiec OymyT
oOpaTHO TPOMOPHHOHAIBEHEI WX paamycaM. J[as Toro, 4toOBl BBIICHUTH Kak
0o0pa3yloTcsi OKPYXKHBIE CKOPOCTH B BOJHOBOW Mepenade paccMaTpUBAIOT
JIBMKEHUE TOYEK HE BPAIAOIIET0Cs THOKOTO KoJjieca MpH ero AehopMUpPOBAHUU
Bpalaronmmcs: reHeparopoM. OTMEUaroT, 4YTO B JAHHON KOHCTPYKIIMH THOKOE
KOJIECO MOJA00HO 000JI0UKE.

B Teopunm o06om0uek OOBIYHO pacCMaTPUBAIOT TEPEMEIICHUE TOYEK
CPEAMHHON MOBEPXHOCTH B KOOPANHATAX.

0) OpUKIIMOHHBIE BapvaTOpPbl HAIUIM MPUMEHEHUE B CTaHKOCTPOCHUHU,
CBAPOYHBIX M JIMTEHMHBIX MalllMHAX, MAalllMHAX TEKCTUJIbHOW, XWMHUYECKOU U
OyMa)XHOUW MPOMBIIUICHHOCTH, PAa3JUYHBIX OTPACISIX HOPUOOPOCTPOCHHUH U T.I.
OpUKIMOHHBIE TEepeladyn J000ro TUMa HE NMPUMEHUMbI B KOHCTPYKIHUSX, OT
KOTOPBIX TpeOyeTcsl »KecTkas KUHeMaThyeckash CBsA3b, HE JOMyCKaromas
IPOCKAIb3bIBAHUS UJIM HAKOTUICHHS OITMOOK B3aMMHOTO MOJI0KEHHUS BaJIOB.

CrocoObl mpuxaTusi KaTKoB. Ha mpakThke NPUMEHSIOT JBa Crocobda
MPWKATUS KATKOB: C TMOCTOSHHOW CHUJIOM, KOTOPYIO ONPENECISIOT MO
MAaKCHMaJbHOW HAarpy3ke Iepegayd; ¢ IEPEMEHHOW CWIOM, KOTopas
ABTOMATHUYECKA U3MEHSETCS C M3MEHEHHEeM Harpy3ku. [locTosHHOE mpuxaTue
oOpa3yeT BCJEACTBUE MPEIBAPUTEIHHON JehopMaIiiil  YIPYTUX SJIEMEHTOB
cucTeMbl mpu cOopke (Hampumep, Jnedopmanus MOAATIMBBIX KAaTKOB),
YCTAHOBKOHM CIHEUHUAIBHBIX TMPYKUH, HCIOJIH30BAHUEM COOCTBEHHOM MacChI
AJIEMEHTOB CUCTEMBbl W T. M. PerymupyeMoe mnpuxkartue TpeOyeT NpUMEHEHUS
CIIEHMAIBHBIX HAXXUMHBIX YCTPOUCTB, MPU KOTOPBIX COXPAHSAETCS] MOCTOSTHCTBO
oTHomieHusi. Kpome mapuKoBBIX MPUMEHSIOT Tak)X€ BHHTOBBIC HAKUMHBIC
YCTPOMCTBA.

Crioco0 mpuxkaTvs KaTKOB OKa3bIBAET OOJIBIIOE BIMSHUE HA KaUeCTBEHHBIE
XapaKTePUCTHUKU TIepeayu.
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Bapianm 26

a) Yrmpyroe CKOJbXKEHHE CBSI3aHO C yOpyrumu jgedopManusiMd B 30HE
KOHTaKTa. DJIEMEHTApHO 3TO MOXKHO OOBSCHUTH Ha MpPUMEpPE IUIHUHAPUYECKON
nepenaun. Eciau Obl kaTkd ObUTM aOCONIOTHO KECTKUMHU, TO MEPBOHAYAIbHBIN
KOHTAKT IO JMHUU OCTaBaJICsl TAaKUM W MOJ Harpy3koiul. IIpu 3TOM OKpyKHBIE
CKOPOCTH TIO BCEU JIMHUM KOHTAKTa PaBHBI U CKOJbXEHUS HE mpoucxoaut. [Ipu
YOPYTUX TeJdaxX NepBOHAYAIbHBIM KOHTAKT MO JMHUU MEPEXOAUT MOJl Harpy3Kou
B KOHTAakKT IO HEKOTOPOW IUIOMIaAKe. PaBEHCTBO OKPYKHBIX CKOPOCTEU
coOI0/IaeTCsA TOJNBKO B TOYKAX, PACIIOJIOKEHHBIX Ha OJHOW W3 JIMHHM 3TO
riomaakyu. Bo Bcex Apyrux Toukax o0pasyercsi CKOJIbKEHUE.

B neiCTBUTENBHOCTU SIBJICHUSA, KOTOPHIE CBS3aHbl C YIPYTUMU
nedopmanusamMu BO (DPUKIIMOHHBIX Tepeaadax, cioxkaee. OHU paccMaTpUBAIOTCS
B CHEHHUAIbHON JIUTepaType. 3HAUCHHE CKOJBXKEHUS OT 3TUX Aedopmaivii He
MPEBBIIIAET HECKOJIBKUX MIPOLIEHTOB u OOBIYHO OTpENIEIIAECTCS
AKCIEPUMEHTAIIBHO. ['€OMETPUYECKOE CKOJIbKEHHE CBSI3aHO C HEPABEHCTBOM
CKOpPOCTEH Ha IUIOLIAJKE KOHTAKTa Yy BEAYIIEr0 U BEAOMOTO KaTkoB. OHO
SABJISIETCS] pelIaomuM it PpUKIMOHHBIX Tiepenad. [loucku HOBBIX (opm Ten
KAUEeHUS] YACTUYHO CBS3aHbl CO CTPEMJICHUEM YMEHBIIUTH TE€OMETPUYECKOE
CKOJIb)KEHHE.

0) OCHOBHBIE THUIIBI TUIOCKUX PEMHEN. B MalIMHOCTPOEHUH NPUMEHSIOTCS
CJIEYIOIIHNE TUIIBI PEMHEMN.

Kosxanble peMHM 00J1a1at0T XOpOIIEH TATOBOM CIIOCOOHOCTHIO U BBHICOKOM
JIOJITOBEYHOCTBIO, XOPOIIIO MEPEHOCAT KoJieOaHusl Harpy3Kku. Bricokasi CTOUMOCTD
U 1eQUITUT KOXKaHBIX PEMHEH 3HAYUTEIIbHO OTPAaHUYHMBAIOT WX MIPUMEHEHHE.

[Ipope3uHeHHbIE peMHU COCTOST u3 HECKOJIBKUX CJIOEB
XJIOMYaTOOYMa)KHOW TKaHU, CBSI3AHHBIX MEXAY CO0O0H BYJIKaHU3UPOBAHHOU
pesunoi. TkaHb, UMerOIIast OOJBIION MOIYJIb YIPYTOCTH, YEM PE3UHA, TIepeaacT
OCHOBHYIO 4acTh Harpy3ku. Pesuna oOecrieunBaer paboOTy peMHS KakK €IUHOTO
IIEJI0T0, 3alUINAET TKaHb OT MOBPEKIACHUN U MOBBIIACT KOAPDUIIUESHT TPEHHUS.
bynyun npodHbIMHM, 3JaCTUYHBIMHM, MAJIOYyBCTBUTEIBHBIMUA K BIIare |
KoJIeOaHUSIM ~ TeMIlepaTypbl, O3TH PEMHH YCIEIIHO 3aMEHSIOT KOXKaHbIC.
[Ipope3uHeHHbIe peMHHM cleAyeT oOeperarb OT MOMNajaHus Macia, OeH3WHa U
LIEJI0YEH, KOTOPBIE PAa3PYILIAOT PE3UHY.

XmonmyaToOyMakHbI€ PEMHHM HM3TOTOBJISIOT Kak IEJIbHYIO TKaHb C
HECKOJIBKUMH CJIOSIMU OCHOBBI M YTKa, TPONUTAHHBIMU CIEIIUATIBHBIM COCTABOM.
Takue pemHu, Jerkue U TUOKHE, MOTYT paboTaTh Ha IIKUBaX CPABHUTEIHLHO
MaJIbIX JUAMETPOB C OOJBITUMU CKOPOCTSIMH.
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Bapianum 27

a) CoeauHeHune KOHIIOB pemHs. bomblioe BiusiHue Ha paboOTy mnepenayu,
OCOOEHHO TMpPHU 3HAYMUTENBHBIX CKOPOCTSIX, OKAa3bIBAET COEJIMHEHHE KOHIIOB
pemHus. HemoOpokadecTBEHHOE COEIUHEHHE KOHIIOB PEMHS MPUBOJUT K €ro
PEXKIEBPEMEHHOMY Pa3pyIICHUIO U CHUKAET TATOBYIO CIIOCOOHOCTH MEpeIayu.
CymiecTByeT MHOIO pa3IMYHbIX CIIOCOOOB COEIMHEHUsI KOHIIOB peMHs. Bce atu
CIOCOOBI MOYKHO Pa3[eiIuTh HA TPU OCHOBHBIE T'PYIIIBI: CIIMBKA, CKJICUBAHUE,
METAJNINYECKOe CKperyieHne. BpiOupas TOT wiM MHOH Cmoco0 COeAMHEHUs
KOHILIOB PEMHSI, CJIEIYET YUUTHIBATh PEKOMEHIALMH CIIELIMAIBHOM JIUTEPATYPHI.

B mocnenHee BpeMsi NPOMBIIUIEHHOCTh HAYWHAET BBITYCKATh IUIOCKHE
peMHM (HampuMmep, IUJICHOYHBIE) B BHJIE 3aMKHYTOM JIEHTHI OMNpPEACIICHHOU
JUIMHBL. DTO 3HAYMTEJHbHO MMOBBIIIAET JIOJITOBEYHOCTh PEMHEN M JOIyCKAaeMbIe
CKOPOCTH.

Metonuka pacuera mnepenayd. Pacyer IJIOCKOpEMEHHOM mepenaydu
0asupyeTcsi Ha PACCMOTPEHHOM BbIlE OOLIEH TEOPHUM PEMEHHBIX Iepenady U
AKCIIEPUMEHTAJIbHBIX  JaHHBIX. B 3ToM pacuere ¢Qopmyna  Diinepa,
OTIPE/ICIISIONIYIO TATOBYIO CIIOCOOHOCTH Mepeaauu, U GopMyily JJIsi CyMMapHOTO
HamnpsOKEHUST B PEMHE, OINPEACISIOUIYyI0 €ro MPOYHOCTb U JOJTOBEYHOCTH,
HEIOCPEJICTBEHHO HE UCIOJIb3YIOT.

0) JIBrxeHuMe BEAOMOM  3BE3JOYKHM  OMNPEIEIIETCI  CKOPOCTHIO.
[lepuoauyueckoe M3MEHEHUE STON CKOPOCTH COIMPOBOXKAACTCS HEMOCTOSIHCTBOM
MepeIaTOYHOr0 OTHOIIEHUS U JOTOJHUTEIbHBIMU JTUHAMUYECKUMHU HArpy3KaMH.
Co CKOpOCTBIO CBSI3aHbl TONEpPEYHbIE KOJEOAHWs BETBEW WENu U yAapbl
IIAPHUPOB IIeNMU O 3yObsi 3Be37q0ukd. KosieOaHws M ynapbl B CBOIO Ouepe.lb
BBI3BIBAIOT JIOMOJIHUTENIbHBIEC JUHAMUYECKUE HATPY3KH.

dopMysibl TO3BOJISIIOT OTMETUTH, YTO MEPEUMCIICHHBIC OTpPUIlATEIbHbBIC
KMHEMaTU4YeCKHE TMHAMUYECKUE CBOMCTBA Nepe/laun NPOSIBIISIOTCS TEM CUJIbHEE,
YeM MEHBIIIC YHCIIO 3yObEB 3BE30UKHU.

HccnenoBaHUsIMM  YCTAHOBJIEHO, YTO MPU OTCYTCTBUH PE30HAHCHBIX
KoJIeOaHUM BPEIHOE BIIMSHUE IMYJbCAIUU CKOPOCTEM B 3HAYMTEIBHON CTEMEHU
CHIIKAETCsl BCJICJICTBUE YIIPYTOCTH W MPOBUCAHUS Lenu. J[Jisi peKOMEHIyeMbIX
3HAQYEHUW TMMapaMeTpOB HEMOCTOSHCTBO TMEPEAaTOYHOIO  OTHOIICHUS  HE
MPEBBIIIAET HECKOJbKUX MPOIEHTOB, a JMHAMUYECKUE HArpy3KH COCTaBJISIIOT
HACKOJIBKO TIPOIICHTOB OT OKPY>KHOM cUJIbl. [Ipu OOJNBIIMHCTBE PEKUMOB PabOTHI
IEMHBIX Tepeaad Pe30HAHCHBbIE KoJIeOaHUs HE HAOII0JAl0TCs, TaK KaKk 4acToTa
BO3MYIIAIOIIUX UMITYJILCOB 00JIbIIIE COOCTBEHHBIX KOJICOAHUM.
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Bapianm 28

a) Ha pa3Butre coBpeMEHHOTO Kypca «JleTain MamuH» OOJIbIIOE BIUSHUE
OKa3blBa€T  OBICTPBI  MpOrpecc  OTEYECTBEHHOT0 M 3apyO0eKHOTO
MaIIMHOCTPOEHUS. DTOT Iporpecc TpedyeT Bce OoJiee MUPOKON CTaHIapTU3AUN
U yHu(ukanuu aetanei oOLIEro Ha3HAYEHUs, a TaKKe WX M3TOTOBJICHUS B
MAaCCOBBIX KOJIMYECTBAX Ha CICIUAIM3UPOBAHHBIX 3aBOojaXx. B ycrmoBusix
MacCOBOIO M CHEUUAIU3UPOBAHHOIO NPOM3BOJCTBA 3HAUeHHE Kypca «Jletanu
MaIlIMHY» BO3PaCTaeT.

OcHoBHBIE TpeOOBaHUS KOHCTPYKIMU jAeTaneil mamuH. CoOBEpIlIeHCTBO
KOHCTPYKIIMU JI€TaJId OLICHUBAIOT IO €€ HAJEKHOCTH U SKOHOMHYHOCTU. [lon
HAaJIe’)KHOCTBIO TOHHMMAIOT CBOWMCTBO H3JENHSI COXPaHSATh BO BPEMEHU CBOIO
paboTOCOCOOHOCTh. DKOHOMHYHOCTh OMPEICNAIOT CTOMMOCTBIO MaTepuaa,
3aTpaTaMy Ha MPOU3BOJICTBO U AKCILTYaTAIMIO.

OcHOBHBIE KpUTEpUH PAOOTOCIIOCOOHOCTH M pacueTa JeTajied MaluH —
IPOYHOCTh,  JKECTKOCTh, = M3HOCOCTOMKOCTh,  KOPPO3UHHAsI  CTOMKOCTb,
TEIJIOCTONKOCTh, BUOPOYCTOMYHUBOCH.

0) CoBpeMEHHBII pacyeT MOIIIMIIHUKOB KayeHusi 0a3upyroT TOJBKO Ha
JIBYX KPUTEPUSX:

l)pacyer Ha CTaTUYECKYI0 TIPY30MOABEMHOCTh IO  OCTATOYHBIM
nedopmanusim;

2)pacyeT Ha pecypc MO YCTaJOCTHOMY BBIKpELIMBAaHUIO. PacueTsl 1o
OPYTUM KpUTEpHUSIM HE pa3pabOTaHbl, TaK KaK 3TH KPUTEPHUH CBS3aHbI C LEIBIM
PAIOM CITydaHbIX (PaKTOPOB, TPYJIHO MOJAAIOUIUECS OTUETY.

CraHzapToM OrpaHMYEHO YMCJIO TUIOB M Pa3MEPOB MOIIMIMIIHUKOB. JTO
NO3BOJIWJIO PACCUMTATh M HKCIIEPUMEHTAIBHO YCTAHOBUTH I'PY30IOJIBEMHOCTH
Ka)KJI0T0 TUIOpa3Mepa MOANITHUKOB.

IIpy MpOEKTUPOBAaHUM MAILUWH MOAIINITHUKY KaY€HUsI HE KOHCTPYUPYIOT U
HE pacCUMTBHIBAIOT, a NOAOMPAIOT U3 YHUCIA CTAHIAAPTHBIX IO YCJIOBHBIM
¢opmynam. Meroauka moadopa  CTaHIAPTHBIX  HOJUIMIIHUKOB  TaK¥Ke
CTaHJapTU30BaHa.

Paznuuaror nogdbop NOANIMIHUKOB MO JUHAMHYECKOW IPy30M0AbEMHOCTH
U1 TPEAYNPEKICHHUS  YCTAIOCTHOIO  paspyllE€HHs, MO  CTaTHYECKOU
IPY30MIOABEMHOCTA  JJIl  MPEAYNPEXIACHUS  OCTATOYHBIX  AePOpMALIMA.
[TacmopTHass aWHaMU4YecKas TIPY30MOABEMHOCTh —3TO Takas ITOCTOSHHA
Harpy3ka, KOTOpPYIO TMOJIIWIIHUK MOYET BBIIEP)KATh B TEYEHHUE OJHOIO
MUJIJTMOHA 00OPOTOB.
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Bapianm 29

a) Mydramu B TEXHUKE HA3BIBAIOT YCTPOWCTBA, KOTOPBIE CIyKaT IS
COCUHEHMSI KOHIIOB Baja, CTEpXKHEH, TpyO, ODIIEKTPUYECKUX MPOBOIOB.
[ToTpeOHOCTH B COCNMHEHWHU BaJOB CBs3aHA C TEM, YTO OOJBITMHCTBO MAIIUH
KOMIaHYIOT M3 psiia OTACTBHBIX YacTeld ¢ BXOJHBIMH M BBIXOJHBIMH BaJIaMH,
KOTOPBIE COCTUHSIOT ¢ MOMOIIbI0 MypT. CoelMHEHNE BAJIOB SIBJISETCS OOIINM,
HO HE €IMHCTBCHHBIM Ha3zHaueHHeM MydT. Tak , Hanpumep, My THI UCIIONIB3YIOT
JUTSI BKITFOUCHUST M BBIKITIOUEHUS UCTIOJIHUTEILHOTO MEXaHW3Ma MPU HETPEPHIBHO
paboTarorieM  JgBUTATENE, TNPEAOXPAHCHWS  MAIIMHBI  OT  TEPETPY3KU;
KOMIICHCAIIMK  BPEIHOTO  BJIMSHUS  HECOOCHOCTH  BajJOB, YMEHBIICHUE
JTUHAMUYECKUX HATPY30K U T.J.

B coBpeMeHHOM MAIIMHOCTPOCHUH TPUMEHSIOT OOJIBIIOE KOJITMYECTBO
My(T, pa3sTUYAOIUXCS MO MPUHIUITY ACHCTBHUS W yNPABICHUS, HA3HAYCHHUIO U
KOHCTPYKITUH.

B kypce ,,Jletanu ManmH” u3y4aroT TOJBKO MEXaHUYECKHUE MY THI.

[upoko mpumeHsieMblie MydThl cTaHAapTU30BaHbl. OCHOBHOM MacCOPTHOU
XapaKTEPUCTUKON MYy (PTHI SIBIIsI€TCA 3HAUEHHE BPAIAOIIET0 MOMEHTA.

0) Mydtel ¢dpuknuonnsie. Ilpu BrmOYeHUM (PUKIUOHHBIX MY(T
KPYTAIIMHA MOMEHT BO3PACTaeT MOCTENEHHO 0 MEPE YBEINUYCHHSI CHITbI HaXKaTHs
Ha TOBEPXHOCTH TPEHHSA. JTO TMO3BOJISIET COCAUHSATH BaJbl MO/ HArpy3KOH H C
00JIBIIION Pa3HOCTHIO HAYaJbHBIX YTJIIOBBIX CKOPOCTEH. B mpoliecce BKIIOUCHHS
MydTa NmpoOyKCOBBIBAET, a Pa3rOH BEJOMOr0 Baja MPOUCXOJMUT IUIABHO, 0e€3
ynapa. OTperyiupoBaHHas Ha IMepefaudy MpeAesbHOrO KpPYyTSIIEro MOMEHTA,
0e30MacHOro s MNPOYHOCTHM MAIIMHBI, (PPUKIMOHHAS My(Ta BBIITOJHSIET
OJIHOBPEMEHHO (PYHKLIMU MPETOXPAaHUTENBLHOTO YCTPOICTBA.

Bce dpuknronnbie My(Thl B 3aBUCUMOCTH OT (OpMbI paboyeit MOMKHO
pa3feNuTh Ha TPU TPyHnbl: My(Thl JUCKOBBbIE, My(Thl KOHHUYECKHE, MY(QTHI
KOJIOZOYHbIE, ICHTOYHBIE U JI. D.

MydTbl GpuUKIIMOHHBIE, TaK >X€ KaK M KyJITauyKOBbIE, HE JOIYCKAIOT
HECOOCHOCTH. L[eHTpoBKa MOTYMy(PT JOCTUTAETCS PACIIONIOKEHUEM WX Ha OJTHOM
Baly WM C TIOMOIIBI0 CHCIHATBHBIX [EHTPYIONIMX KoJel. MexaHu3Mbl
yrnpapieHus (QPUKIMOHHBIMU My(pTamH, MPUMEHSIEMbIE HA TMPAKTHUKE, BeChbMa
pa3HOOOpa3Hbl HE TOJBKO MO KOHCTPYKLUMH, HO U MO MNPUHLHUIY JehcTBUs. B
3aBHCHMOCTH OT TMIOCJIETHETO pAa3IUYaroT MYy(PThl C SJICKTPOMArHUTHBIM,
THIPaBIMYECKUM, THEBMATHUYECKUM U MEXaHUYECKUM YTIPABICHHUEM.
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Bapianm 30

a) KOHCTpyKIMM NOJIIMIIHUKOB CKOJBXEHHS BECbMa pa3HOOoOpa3Hbl. Bo
MHOTOM OHM 3aBUCAT OT KOHCTPYKIMM MAalIMHBI, B KOTOPOM YCTaHaBJIMBACTCS
noAmunHUK. O4eHb 4acTo MOAIIMITHUKYA HE UMEIOT CIIENUaIbHOro Kopmyca. [Ipu
ATOM BKJIQJIBIIIM PAa3MENIalOT HEMOCPEACTBEHHO B CTAHMHE WM PAME MAalUHBI.
TaxoBo, HanpuMep, OOJIBIIMHCTBO MOIIUITHUKOB JBUTATENCH, TypOUH, CTAaHKOB
U penykropoB. [IONMMIIHMKKA C OTAENBHBIMM KOPIIyCAMH YCTaHABIIMBAIOT
IJIaBHBIM 00pa3oM B TaKUX YCTPOMCTBaX, KaK KOHBEHEpPBI, IPy30MOAbEMHbBIC
MalIMHbBl U TpaHCMHUCCHU. B 3THX ciyyasx NOMIIMITHUKK KpemsT Ha (epmax,
CTEHax, KOJIOHAaX.

Koprmyc u Bkmagplin MOTYT OBITb HEPa3beMHBIMH WM Pa3beMHBIMHU.
Pa3zpeMHBI NOAIMIHUK MO3BOJIAET JIETKO YKJIAJAbIBATh BAJl U PEMOHTUPOBATH
NOAIUIMITHUK IIyTEM [OBTOPHBIX pAacTO4EK BKIAJbIIA IPH €ro HU3HOCE.
HepasbeMHbIE NOMIUMIIHUKKA JelIeBiIe. Biuagpllii B 3TUX IOAIIMIIHUKAX
OOBIUHO 3alPECOBBIBAIOT B KOPITYC.

PaspeM BKIIa[bIlIa peKOMEHAYIOT BBIIOJHATH MEPHEHAUKYIAPHO HArpyske
WA OJIM3KO K 3TOMY MoJIoKeHUto. [Ipu 3ToM He HapyliaeTcs HEmpepbIBHOCTH
HECYILIETO CIIO0sI.

0) PemeHHas mnepenada SABISIETCA OJAHUM M3 CTAPEUIINX THUIIOB
MEXaHMYECKUX Tepeiady, COXPaHUBIINX CBOE 3HAYCHUE /10 TTOCIEAHETO BPEMEHH.
[Io cpaBHeHHMIO C JApYrMMHM THUIIAMH TepeAad peMeHHas oO0jamaeT psaaoM
O0COOEHHOCTEN KOTOpbIE OMPEACIAIOT LEIecCO00pa3HOCTh €€ NMpuMeHeHud. s
OIIEHKM PEMEHHOI Tmepeaadyu CpaBHUM €€ ¢ 3yOuaroil mepenayeid, kak Hanbosee
pacnpocTpaHeHHOW. Ilpu 3TOM MOXHO OTMETUTH CIEIYIOIIME OCHOBHBIE
IpEeUMYyIleCTBa PEMEHHON Iepefauyr: BO3MOXKHOCTh IMepefaud ABMXKEHHS Ha
3HAYUTENIbHbIE  PAcCTOSHHUSA;  IUIaBHOCTh M OECHIYMHOCTb  paboTHl,
00yCIIOBJIEHHBIE 3JJACTUYHOCTBIO PEMHSI M MIO3BOJISIOLIUE pabOTaTh MPU BHICOKUX
CKOpPOCTSIX; NpPEIOXpaHEHHE MEXaHHW3MOB OT PE3KUX KoJeOaHui Harpys3Ku
BCJIE/ICTBUE YIPYTOCTH PEMHS; MPEJOXPAHEHNE MEXaHU3MOB OT IMEpEerpy3Ku 3a
C4eT BO3MOXKHOTO TPOCKANB3BIBAHUS PEMHS; MPOCTOTAa KOHCTPYKIHUA U
SKCILTyaTaI|H.

OCHOBHBIMHU HEJOCTaTKaMU PEMEHHOW Tepeaayun SIBISIOTCS: MOBBIIICHHBIC
rabapuThl; HEKOTOPOE HEMOCTOSHCTBO MEPEAaTOYHOr0 OTHOIICHHS, BBI3BAHHOE
3aBHCHMOCTBIO CKOJIBXCHHSI PEMHS OT Harpy3Kd; TOBBIIICHHas Harpy3ka Ha
BaJlbl M WX OINOPHI, CBSI3aHHAsg C OOJBIIUM HATSDKEHHEM pPEMHS; HHU3Kas
JOJITOBEYHOCTH PEMHEN.
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Hanpsam niaroroBku: 0902 — InkeHepHa MexaHika (cneuiajbHiCTh
» 1 €XHOJIOTisl MAIIUHOOY/TyBaHHS ")
Bapianm 1

a) CyiecTBeHHOE BiIMsSHUE Ha (OPMHUPOBAHUE ONEpalii OKa3bIBAET
rpynmna (akTopoB OpraHM3allMOHHO-3KOHOMHYECKOTo Xapakrtepa. [lepBbiM, yTO
JOJHKHO OBITH MPUHATO BO BHHMAaHWE, 3TO THI HPOU3BOACTBA M W30paHHAS
dbopmMa opraHuzalMM TPOU3BOJICTBEHHOrO Ipoliecca. B maccoBom wu
KPYMHOCEPUHHOM, T.€. MOTOYHOM MPOU3BOJICTBE, (OpMUPOBAHHE OIepalui
MOJYMHEHO TPEOOBAHUIO: UX JUIMTEIBHOCTH JAOJDKHA OBITH PaBHOW WIIM KPAaTHOM
TaKTy BbIITyCKa u3fenuil. [Ipu M3roroBieHUN OAMHAKOBBIX JeTajieid B OOJBIINX
o0beMax HSKOHOMUYHO  HCHOJIb30BAThH HauOoJjiee  MPOU3BOJUTEIHHOE
o0opynoBaHue (aBTOMAaThl, AarperaTHble CTAHKH, AaBTOMATHYECKUE JIMHHH),
no3BoJisitoniee o0padaThiBaTh 3aroTOBKY € MaKCHUMaJbHOM KOHILIEHTpauuen
IIEPEXOJ0B B OJIHOU OIEpaLllH.

Ha TtexHOnormyeckn 3aMKHYTBIX Yy4YacTKax CEpPUITHOrO IPOU3BOJICTBA
OPUMEHSIOT TPYNIOBYI0 00pabOTKy 3aroTOBOK B IIEJIAX HAWOOJBILIEH 3arpy3ku
IPOU3BOAUTENLHOTO 000pyAOBaHUA. B »TuX cinyyasx omnepanuu (GOpMUPYIOT
MyTEM BKIIOYEHHS B HHUX I[EPEXOJO0B, C TOMOIIBIO KOTOPBIX peHIatoTCs

AHAJIOTNYHBIC 3a/1a41 Y PA3HBIX HeTaﬂeﬁ, OTHCCCHHBIX K OIIHOﬁ I'pVYIIIIC.

0) B MenkocepuilHOM U €AMHUYHOM NPOU3BOJCTBE, IZe 000pYyIOBaHUE
pPaccTaBIISIIOT HAa y4acTKax 1Mo MPHUHILUITY OOITHOCTH €ro CiyeOHOe Ha3HAYeHMUs,
B OINEpanuio OObIYHO CBOJUTCS MaKCUMaJbHOE YHCIIO IEpPEXO0B, KOTOpHIE
MOTYT OBITh BBHIMOJHEHBI Ha OJHOM pabodyeM MecTe C  MaKCHMAaJbHBIM
UCIIOJIb30BaHUEM TEXHOJOTMYECKMX BO3MOXHOCTEH  HMMEIOIIETOCsl Ha HEM
oOopynoBanusi. Tem camMbplM JOCTHraercss HauOosee TMOJHas 3arpys3ka
00Opy/IOBaHUs, U COKPAIIAIOTCS IMyTH TPAHCIIOPTHPOBAHUS 3aroTOBOK. Pa3zHbIM
OKa3bIBaCTCs MOAX0A K (POPMUPOBAHUIO ONEpaluil JJis JEHCTBYIOIIErO U BHOBb
CO3/1aBaeMOro npousBojcTBa. Ecnu TexHosornyeckuil mpouecc pa3padaTbiBaioT
Ui JCHCTBYIONIETO 3aBOja, TO MpU (OPMUPOBAHWUU OTEPAIU MPUXOIUTCS
YUUTBHIBaTh  BO3MOKHOCTH UMEIOLIEr0  000pYJOBaHMs, €ro 3arpysky,
NEPCIIEKTUBBl MOJEPHU3AIMM U 3aMEHbl WJIH TOMOJHEHHs ero HOBbIM. [lpu
pa3paboTKe TEXHOJOTHYECKOTO Tpolecca I CO3JaBaeMOro 3aBojia, KOTJa
MOXHO BBIOMpaTh HOBOE OO0OpyAOBaHHE 3amady (HOPMHUPOBAHMS OMEPAIUMA
pemnTh mpoile. Pemenne mo BeIOOpY 0O0OpyHOBaHUS MPEABAPAIOT TEXHUKO-

9KOHOMHYCCKHUM paCuCTOM.
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Bapianm 2

a) BcnomorarenbHble NEpPEXOAbl MOTYT HE COBMELIATHCS, YAaCTUYHO U
IIOJTHOCTBIO COBMEIIAThCSI C OCHOBHBIMHU Iepexojamu. OO0paboTka MOXKET ObITh
OJIHOMECTHON M MHOTOMECTHOM, OJJTHOOTOYHOM M MHOTrONOTOYHOU. BriOop TOM
WIM HWHOM  CTPYKTYpbl OIEpalud  NPEAONpPEAcIsIeTCs]  SKOHOMUYECKON
LEJIECO00PA3HOCTHIO MCIOJIB30BAHUS B JAHHBIX MPOU3BOACTBEHHBIX YCIIOBUAX
000py10BaHusl, O3BOJISIOLIETO PEATM30BaTh HAUBBICIIYIO MPOU3BOAUTEILHOCTD
onepanuu. llocnenoBarenbHOE BBINOJHEHHE OCHOBHBIX M BCIOMOTATENIBHBIX
IEPEXOAOB XAPAKTEPHO [UIsI MEJIKOCEPUMHOIO NPOM3BOJACTBA, XOTA M 3IECh
BO3MOXXHO TMPUMEHEHHE MHOTOMECTHOW 00paboTKu, mMapaienbHO-TIocTe-
J0BATEIbHOTO U NapauIeIbHOTO CIIOCOOOB BBIITOJIHEHUSI OCHOBHBIX IIEPEX0/I0B.

Takue BO3MOKHOCTH CO3/1a€eT, HaIpuMmep, WCIIOJIb30BaHNE
MHOTOIIMUHACIBHBIX ~ YHMBEPCAJbHBIX  IPOAOIBHO-()PE3EPHBIX  CTAHKOB,
MHOTOMHCTPYMEHTHBIE HaJaJKd FOPU30HTAIBHO-(PE3EPHBIX CTAHKOB, MHOTOIII-
OUHJAETbHBIE TOJOBKM K  CBEpPJWJIbHBIM  CTaHKaM, KOMOWHUpPOBaHHBIE

WHCTPYMEHTBI, Pa3JIMYHOTO POJIa YCTPOIMCTBA U MPUCTIOCOOICHUS.

0) Ilo mepe yBennueHusi 00bemMa BBIITyCKa OJIMHAKOBBIX JETAJICH CTaHO-
BUTCS DKOHOMHYHBIM TMPUMEHEHHE 0o0Jiee MPOU3BOJUTEIHLHOTO CIEIHAIBHOTO
o0opynoBaHus, MO3BOJISIOIIETO BECTH 00paboTKy napasuiesibHO-
MOCJICIOBATEIbHBIM U MApPaJUICIbHBIM CIIOCOOAMU U COBMEIIATh C OCHOBHBIMU
mepexoaMu YCTAaHOBKY M ChEM 3arOTOBOK, a TAK)KE YACTUYHO WJIUA TMOJTHOCTHIO U
Ipyrue  BcHoMmoraTenbHble — mepexoabl.  CrnenuanbHoe — 000py/I0BaHME
MPOEKTUPYETCA ISl OCYIIECTBICHHUSI KOHKPETHOI'O TEXHOJIOTHYECKOTo Mmpoliecca.
[ToaTomy dopmupoBaHHEe W BBHIOOP CTPYKTYp OIEpalii CTaHOBSTCS B OTHUX
ciyyasx HauOoJjiee OTBETCTBEHHBIMU M MPOBOJATCS C OCOOOU TIATEIbHOCTHIO.
[Touck Hambonee palMOHAIBHOTO BapuUaHTa TOCTPOCHMS OMEpaluii B
TEXHOJIOTUYECKOM TMPOIIECCE COMPOBOXKIACTCS TMEPECMOTPOM paHEE MPUHSTHIX
pelIeHud B OTHOIIICGHUH CITOCOOOB U PEXKMMOB 00pabOTKH, MepepacnpeieicHueM
NEPEXOJ0B MEXAYy OIeparusaIMd, IEepecCMOTPOM HOPM BpEeMEHH Ha WX
BBITIOJIHEHUE. B pesynbrare nmpoBefeHus: Takol padOThl HAMEUYAIOTCS HECKOJIBKO
PaBHO3HAUHBIX, B CMBICJIC JOCTIDKCHHsSI TpeOyeMoro KadecTBa JeTajicH,

BAPHAHTOB TCXHOJOTHMYCCKOI'O IIPpOoLcCcCa.
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Bapianm 3

a) Be10op 3HaueHus mojgadn CBsi3aH ¢ TPEOOBAHUSIMH K Kaue€CTBY M3TOTOB-
JseMOM  JeTalid, CO CBOMCTBaMU cmoco0a 00pabOTKH, HCHOJIb3YEMOIo
MHCTPYMEHTAa M Marepuaia 3arotoBku. [Ipu mnpeaBapuTenbHON (YEPHOBOIN)
00paboTKe BBHIOMPAIOT OOJIBIIYIO MOJAYy MCXOJS M3 KECTKOCTU M MPOYHOCTH
TEXHOJOTUYECKOM  CHUCTEMbI, MOIIHOCTH TMPUBOJIa CTaHKa, MPOYHOCTH
uHcTpyMeHTa. [Ipu okoHYaTeNnbHOUW (YUCTOBOM) OOpaOOTKE OJEPKUBAIOLIUMU
dakropamu B BBIOOpPE TMOJA4YM  SBISIIOTCA TPeOOBaHWS K  KayeCTBY
MOBEPXHOCTHBIX CJIOEB JECTAIM M €€ IEOMETPUYECKOW TOYHOCTH. OCHOBHBIM
MOKa3aTejieM HSKOHOMHYHOCTH BBIODAHHBIX PEXKHUMOB  pE3aHUA  CIYKHUT
ce0ECTOMMOCTh  BBIMOJHEHUS  TEXHOJIOTMUECKOTO  Tepexoja  00paboTKu
3arotoBku. [Ipu mojacuere ceOECTOMMOCTH JIOJKHBI ObITH YYTEHBI CTOMMOCTh U
pecypc MHCTPYMEHTA 3a MEPHUOJI CTOMKOCTH, CTOMMOCTh NEPETOUYKU U 3aMEHBI
M3HOCHUBIIETOCS UHCTPYMEHTA, YUCJIO JIOMYCKAEMbIX MEPETOYEK WM MOBOPOTOB
MHOTOTPAaHHBIX IJIACTUHOK. [loMHMO 3TOro, OT peXuMOB OOpabOTKH 3aBUCUT
BpeMsi, 3aTpaurBaEMOE Ha BBITIOJHEHHE MIEPEX0/ia, a, CIEJ0BATEIbHO, CTOUMOCTh
TpyJda pabodyero ¢ y4eroM KOCBEHHBIX IIEXOBBIX PacX0JIOB, JKCILTyaTalUio U

aMOPTH3AITHIO.

0) B pa3nuuHbIX NPOU3BOJACTBEHHBIX YCIOBHUSX BBIOOD PEKUMOB
00paOOTKM HEpPEeIKO MPUXOAUTCS CTABUTh B 3aBUCHUMOCTh OT KOHKPETHBIX
o0crosTenbCTB. TakoBble MOTYT BO3HUKHYTh MPU HEOOXOAUMOCTH O0ECIIEUHTD:
MaKCHUMAaJbHYIO TMPOU3BOAUTEIBHOCTh JOPOTOCTOSIIEr0 OOOpYNOBaHUS U
000pyI0BaHUsl, CAEPKUBAIOLIETO B LIE€XE BBINOJHEHUE MPOU3BOJICTBEHHOU
OpPOrpaMMbl, WJIA TP BBINOJIHEHUM CPOYHOTO 3aKa3a; MaKCHUMAaJbHYIO
CTOMKOCTB JOPOTOCTOSIIIET0 MHCTPYMEHTA MJIM MHCTPYMEHTOB Ha arperaTHbIX
CTaHKaX ¥ aBTOMATHMYECKHX JIMHUAX, YTOOBl YMEHBUIUTh HUX IPOCTOH,
CBSA3aHHBIE C 3aMEHON HM3HOCUBUIMXCS MHCTPYMEHTOB; MaKCHUMAalbHBI IMyTh
pe3aHusi 3a Mepuoj CTOMKOCTH MHCTPYMEHTA, YTO XapaKTepHO ISl 00paboTKu
MOBEPXHOCTEHN OOJIBLION MPOTSKEHHOCTH y KPYMHOTa0aApUTHBIX AeTallel WU B

CIIydasix OCTporo aeduimra HHCTPyMEHTa U JIp.
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Bapiaum 4

a) B pesynbrare pa3paboTKM TEXHOJOTHYECKOrO MpOolecca Ha Mpeablay-
KX ATanax ObUIM YCTAaHOBJIEHBI BUJ U (hOopMa OpraHU3alH MPOU3BOACTBEHHOTO
mpolecca, 0Oa3upoBaHUE 3aroTOBKM B TIpolecce ee 00paboTKH, COCTaB U
[IOCJIEI0BATEIbHOCTD BBIIIOJHEHUS NIEPEXO/0B, CIIOCOOBI U PEKUMBI 00pabOTKU
KaXI0W u3 moBepxHocTed. TakuM o00pa3oM, HUTOTOM MpPOAETAaHHOW pabOTHI
ABJIIETCS TIOJyYEHUE HEKOETO0 MHOYKECTBA IIEPEXO0JIOB, U3 KOTOPBIX HEOOXOIUMO
CKOMIIOHOBAaTh  OIEpallMM  TEXHOJIOTMYECKOro Ipouecca. PopmupoBaHue
OIlepalyii TOIYTHO CONPOBOXKAACTCS HOPMUPOBaHUEM. DaKTOPHI, BIMAIOIIME HA
dopMupoBaHue orepamuii, MOKHO MOAPA3IeINTh Ha Tpu rpynnsl. K mepBoit
rpynmne OTHocATCA (PaKTOpbl, OT KOTOPBIX 3aBUCUT OOECIeUEeHUE KadecTBa
netand. Bropyro rpynmy cOCTaBisiOT (PaKTOPbI, ONpEAENAromne (HU3NIECKYIO
BO3MOXKHOCTb OOBEIUMHEHHUS MepexoAoB B omepauuto. K Tperseill rpymmne
OTHOCATCS OpraHu3allMOHHO-3KOHOMHUYeckue (akTopel. K mnepBoii rpynme
dakTopoB, MOOYXKIAIOIMIMUX pa3leieHue, Wi, Hao00pOT, OObEIUHEHUE
MEePEXO00B, OTHOCUTCA HEOOXOJUMOCTh UYJIEHEHUSI TEXHOJIOIMYECKOro IMpolecca

Ha OTACJIBHBIC 3TAIlbl, 4 TAKXKC IIPCABAPUTCIIbHYIO 1 OKOHYATCIbHYIO 06pa60TI<y.

0) BosneiictBus crnocob6a oOpabOTKM M TEXHOJOTUYECKOW CHUCTEMBI Ha
3aroTOBKY MOTYT OBITh KaK YJIydlIalomUMMU (YTOUYHSIOIIMMHU) TOKa3aTeln
KayecTBa, TaK M yXyAwaroummu ux. [Ipumepom MoXeT ObITh TepMHUEcKas
o0paboTKa 3aroTOBKM, YJydllarollas CBOICTBA MaTepuana 3aroTOBKH, HO
yXyalaromniasi ee reoMeTpu4eckyto TouHOCTh. Hampumep, eciivi BBICOKOTOYHYIO
[0 BCEM IN€OMETPUYECKHM IOKAa3aTelsM 3aroTOBKY Bajia OOTOYHMTH Ha OOBIYHOM
TOKapHOM CTaHKE, TO MPOM3OMAET YXYALICHUE 3HAYCHUM OTUX I0KA3aTeIeH.
Otcroaa cienyer, 4To BeIOOP crioco0a 00pabOTKH M TEXHOJOTMYECKON CUCTEMBbI
JOJDKEH HaXOAUTbCA B CTPOTOM COOTBETCTBHM C 3a/JayaMH, pElIaeMbIMU Ha
naHHOM rmepexoje. Jlenmas BbIOOp, HEOOXOAMMO CTPEMHUTBCS K TOMY, YTOOBI
IOOUThCS yNydlIeHWs BCeX IIOKa3aTeNiell KayecTBa JeTaid. B mpoTuBHOM
cily4ae, KOTJla ’TO HEBO3MOKHO, MOCHEAYoIasi 00paboTKa 3aroTOBKU HE JOJIKHA
HapyliaTh €e KauecTBO, JOCTHUTHYTO€ Ha MPEIIIeCTBYIOUIMX Iepexoaax. bbuio
OBl KpaifHe KelaTeIbHBIM, YTOOBI XapaKTePUCTUKH IEPENaTOUYHBIX OTHOIICHHUNA
coJiep)Kajauch Obl B MacmopTax CTaHKOB. J[Jii 3TOro HW3rOTOBJICHHBIA CTAHOK

AOJKCH MMOABEPTaThCA UCIIBITAHUAM.
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Bapianm 5

a) B permamMeHT ke TEXHHYECKOTO OOCITYKMBAaHUS CTAaHKOB JOJIKHA OBITH
BKJIFOUEHA MX aTTeCTalMs MO IMepelaTOYHbIM OTHOIIEeHUsIM. OQYEeBUIHO, YTO CO
BpeMeHeM OyayT pa3pa0OTaHbl HOPMATHBHBIE JIOKYMEHTHI, COJEpIKaIne
TpeOoBaHUS K TNPEoOpPa3yIoIIMM CBOMCTBAM TEXHOJIOTHYECKUX CHUCTEM IO
pPa3IMYHBIM TTOKa3aTeIsIM KadyecTBa M3TOTOBJISEMBIX neTtaneit. MccmenoBanus B
9TON 00JIACTH aKTyaJdbHbl U MOTYT KBAIU(HUIIMPOBATHCS KaK HAydYHOE HaIlpaB-
JIEHWE B TEXHOJIOTMHM MAaIIMHOCTpoeHMs. Ha mpakTuke HEOOXOAMMOE YHCIIO
MepexoJIoB M0 00paboTKe MOBEPXHOCTH 3aroTOBKHM HEPEJKO Ha3HA4YaloT Ha
OCHOBAaHMM HAKOIJICHHOTO OIbITAa. YCTAHOBJIEHO, YTO B 3aBUCHMOCTH OT
TpeOOBaHWM K Ka4eCTBY IO TEM WM HHBIM IIOKa3aTels M HeoOXO0IuMO
MOBEPXHOCTh ~ 3arOTOBKM  IOCIEI0BATEIbHO  00pabOoTaTh  HECKOJbKHUMHU
criocobamu. Hampumep, i monydeHHss B KOPIYCHOM JeTaaud M3 4YyryHa
OTBEPCTHSI CEIBMOTO KBAJIUTETa TOYHOCTH (OTBEPCTHE B 3arOTOBKE IOJYYCHO
Ipu  JINThE) HEOOXOAMMO TIPOBECTH pacTauyMBaHHE, 3€HKEPOBAHHE W
pa3BepTHIBAHUE OTBEPCTHUA. TOT K€ pPE3yJbTaT MOXKET OBITh JOCTUTHYT TNpH

ABYKPATHOM paCTa4rMBaHUU U PA3BCPTBIBAHHUHN OTBCPCTHUA.

0) B oTnenbHBIX Cilydasx MpeBapuTeIbHYIO U OKOHYATEIbHYI0 00paboTKy
MMOBEPXHOCTEH YIACTCS BBIMOJIHUTHL ITOCICAOBATEILHO TMPU OJHOW YCTaHOBKE
3arotoBkd. OJHAKO dYalie 3Ta JTalbl Pa3AeisiOT, OTHOCS OKOHYATEIbHYIO
00paboTKy MOBEPXHOCTEH HA KOHEI] TEXHOJIOTHYECKOT0 MpoIiecca.

B koHell = TEXHOJIOTMYECKOTO  TMpollecca  BBIHOCAT  00pabOTKy
JIETKOTIOBPEKIAEMbIX TTOBEPXHOCTEH, HApUMeEp, HAPYKHBIX Pe3b0, yYMEHbIIAs
PUCK MX TIOBPEXKIIECHUS NPU TPAHCIIOPTUPOBAHUH, YCTAHOBKE M CKJIIAJUPOBAHUU
3arotoBoK. Ha mocnenoBaTenbHOCT 00paOOTKH TIOBEPXHOCTEH 3aroTOBKH
BIUSIIOT TEpPMHUYECKas U XHUMHKO-TepMUYeckas o0paboTtka. HeuzbexHoe
neopMUpOBaHME 3arOTOBKM B pe3yjibTaTe Takod oOOpaOOTKHM BBIHYKIAET
MpeayCMaTpUBaTh B TEXHOJOTUYECKOM TPOIECCe MPEABAPUTEIBHYIO U OKOHYA-
TeJIbHYI0 00pa0OTKY M HAYMHATH MOCJIEAHIO ¢ "MpaBKU" TEXHOJIOTUYECKUX 0a3.
[ToBepxHOCTH, WCHpPABJICHHE KOTOPBIX TIOCIE TEPMHYECKOW 00paboTKu
3aTPYAHHUTEIIBHO (HArpuUMep, KPEIMEeXHbIE OTBEPCTHS B KOPITYCHBIX JCTAIIAX),
00pabaThIBAIOT TOCIE TEPMHUUECKOW 0O0paOOTKM 3aroToBKU. HekoTopbie BUIBI

TEPMUYECKON 00pabOTKH YCIOKHSIOT MPOIIECC MEXAHUYECKON 00pabOTKHU.
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Bapianum 6

a) Tak, mpu IeMEHTaluu, €clid TpeOyeTcs HayriaepoIuTh TOJIbKO
OTJIeTIbHBIE MIOBEPXHOCTU 3arOTOBKHU, OCTAJbHBIE 3AIIUINAIOT JIUOO OMEIHEHUEM,
MO0 JOMOJIHUTENBHBIM TPUITYCKOM, YAAISEMbIM TOCIE LEMEHTAIluu, HO [0
3aKaJIKU.

[Ipu mpoeKkTUpPOBAHUU TEXHOJOTUYECKUX IMPOIECCOB MJIsl JCUCTBYIOIIMX
3aBOJIOB MPHUXOAMUTCS CUYUTATHCA C MPUHATHIMUA BUIOM U (HOPMOU OpraHU3AINH
POU3BOJICTBEHHOTO Tpoliecca. Hampumep, mpu rpynnupoBaHuu 000pyA0BaHUS
10 MPHU3HAKY OOUTHOCTH €ro CIYKEOHOro HazHAYeHHUs HEOOXOJIUMO CTPEMHUTHCS
K TOMY, 4TOOBI MapIIPyT CICTOBAHUS 3arOTOBKH UEPE3 PA3IMIHBIC YIaCTKU OBLI
Obl Haunboyiee KOPOTKHM. YCTaHaBIWBas MOCIEAOBATEIBHOCTh 00padOTKU
MOBEPXHOCTEH  3arOoTOBKM, HEOOXOAMMO  YYUTHIBaTh  TEXHOJOTHYECKHE
BO3MOKHOCTH MMEIOLIErocs WM u3dupaemoro obopynoBanusd. Mcmnonab3oBaHue
BO3MOXKHOCTEM  KOHIIEHTpalMM W  COBMEIICHUS IEPEXOJOB  IOBBIIIAET
IPOU3BOUTEIILHOCTh Tpolecca o0pabOTKM W COKpAaIlaeT YHUCIO YCTAaHOBOK
3arOTOBKM B TeXHOJOrM4eckoM mpouecce. Ilocnennee oco0o0 BaxkHO HJis
TSDKEJIOr0 MAIIMHOCTPOEHUS, TJ€ BCSKas YCTAHOBKA KpYMHOTa0apUTHOU
3arOTOBKH TPYJIOE€MKA.

0) 3agaudei 3TOro srana pa3padOTKU TEXHOJIOTMYECKOIo Mpoliecca U3ro-
TOBJICHUSI JIETaIu SIBISIETCS BBIOOP TaKUX CIOCOOOB M CPEJCTB 0OpabOTKHU ee
MTOBEPXHOCTEH, KOTOPHIC TMO3BOJMIN OBl CaMbIM KOPOTKHMM W 3KOHOMHYHBIM
MyTeM MPEBPATUTh 3aTOTOBKY B JIeTalb U 00ECIEUUTh MPU ITOM €€ Ka4eCTBO IO
BCEM TOKa3aTesIM.

WaeanbHbIM pelieHueM 3ToH 3a1aun ObII0 ObI MpEeBpallieHue 3arO0TOBKH B
JeTallb MyTeM OOpabOTKM KaXAOW ee MOBEPXHOCTU 3a OJUH NEPexoJl, €ciu
TOJIBKO camMa 3aroToBKa HE OTBe4YaeT TpeOoBaHMsIM TOTOBOM aAetanu. K
COXKAJICHHIO, TIOKa B TOABJISIONIEM OOJNBIIMHCTBE CIy4yaeB sl 0OeCredeHHsI
TpeObyeMOoro KadecTBa JieTajan HeoOxoanuma 00paboTKa MOBEPXHOCTEH 3ar0OTOBKU
B HECKOJIbKO TiepexojioB. Ha BbBIOOp cmoco0oB 00pabOTKH U HEOOXOIUMOIO
KOJIMYECTBA TEPEXOJIOB BIUSIOT: TpeOOBaHWS K KayecTBY TOTOBOM JeTaiw;
OCOOCHHOCTM W KAa4yeCTBO 3arOTOBKH; YHWCIO JCTaliel, MOJIeKAIINX
W3TOTOBJICHUIO B €IUHUILY BPEMEHH W 1O HEHU3MEHSICMOMY YEPTEXKY; TEXHHKO-
PKOHOMHYECKHE TIOKa3aTelau Croco0oB o0paboTku. Breibop cmocoOoB ciemyer
HAYMHATh C HAXOKJICHUSI TAKOW TEXHOJIOTHYECKOW CUCTEMBI, KOTOpasi MO3BOJISAET

A0CTHUYb Ka4€CTBa MaTCpurala.
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Bapiaum 7

a) Ilpu ycraHOBIEHWU TOCIEAOBATEIHPHOCTH OOPaOOTKHM IMOBEPXHOCTEH
3arOTOBKU MPUXOJMUTCS YUYUTHIBATh KOHCTPYKTHUBHBIE OCOOCHHOCTH JI€Talu U
TpeOOBaHUS K €€ KadeCTBY, BBHIOpaHHBIC CIIOCOOBI 0a3WpOBaHUS 3arOTOBKHA B
TEXHOJIOTUYECKOM TPOIIECCE U METOJbI MOJTYYEHUsI pa3MepOB Je€Tall, CBOMCTBA
3aroTOBKHU (MaTepua, Macca, pa3Mepsl, MPUITYCKH Ha 00pabOTKY), BO3SMOKHOCTH
UMEIOIIETOCS] WM M30MpaeMoro  TEXHOJOTHYECKOro  000pyJdOBaHUS,
HEO0OXOAMMOCTh B TEPMHUYECKOW 00pabOTKE, OpraHU3alMI0 MPOU3BOJCTBEHHOIO
npouecca U apyrue ¢daktopel. OOpaOOTKy 3aroTOBKM OOBIYHO HAYMHAIOT C
MOATOTOBKM TeXHOJIorM4ueckux ©0a3. Ilpm 3ToM mnepBoil B KOMIUIEKTE 0a3
00pabaThIBalOT TOBEPXHOCTh (MJIM COYETAHUE IMOBEPXHOCTEH), C IMOMOIIBIO
KOTOPOM y 3aroTOBKHM B TEXHOJOTHYECKOM Ipoliecce OyeT oTOupaThes Oombliee
YUCJIO CTerneHedl cBoOoAbl. Takoil TMOBEPXHOCTHIO MOXKET OBITh JHUOO
yCTaHOBOYHAs, JUOO JBOMHAs HampaBisionias ©Oa3a. HMcnonw3ys 3Ty
MOBEPXHOCTh B KQ4€CTBE OJHON U3 TEXHOJOTUYECKHUX 0a3, manee 0OpabaThIBalOT
JIpyrue  TOBEPXHOCTH  3arOTOBKH, BXOMSIINE B  COCTaB  KOMILJIEKTA
TexHoJioruyeckux 6a3. [lpu 3ToM HEOOXOMMO UMETH B BUJY, UTO Oa3MpOBaHUE

3aroTOBKH JOIIYCTUMO JIMIIb OJJUH Pas.

0) B psaae ciiyqaeB KOMITIEKT TEXHOJIOTHYCCKUX 0a3 yIaeTcs MOIYyYUTh C
OJTHOM YCTAaHOBKM 3arOTOBKM Ha MHOTOMHCTPYMEHTAJbHOM CTaHKE. OTO
obecrieunBaeT 0ojiee  BBICOKYIO TOYHOCTb OTHOCUTEIBLHOTO  IOJOXKCHUS
MOBEPXHOCTEH,  COCTaBIISIIOMIMX  KOMIUIEKT 0a3. OObYHO B  Hayalse
TEXHOJIOTUYECKOTO TIPOIlecca HW3TOTOBJICHMS JIETall CTPEMATCS YAQIUTH C
3aroToBKM HauOosbiive mnpunyckd. K stoMy mnobOyxgaeT HE0OXO0AUMMOCThb
co31aTh JYYIINE yCIOBUS IJIs IepepachpenesieHus OCTaTOYHBIX HANpPsDKCHUA B
3arOTOBKE U BCKPBITh BO3MOJKHBIC JE(HEKThI, HAIPUMEP, B JTUThE — PAKOBHUHBI,
NMyCTOTHI M JIp., HA paHHEH craguu ee oOpaboTKu. [[Is CHATHUSA C 3arOTOBKH
OOJBIINX MPUITYCKOB OOBIYHO MPUMEHSIOT MOIIHBIC U OTHOCUTEIHHO HEBBICOKOU
TOYHOCTH CTaHKH.

Bricokue TpeboBaHus K TOYHOCTH (OPMBI, pa3MEPOB M OTHOCHUTEIIBHOTO
TIOJIO)KCHUS TIOBEPXHOCTEH JIeTaau BBIHYXKIAIOT BECTH OOpabOTKY 3arOTOBKH B

HECKOJILKO ATaloB ¥ MPUMEHSTh Pa3INYHbIE CIIOCOOBI 00pabOTKH.
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Bapianm 8

a) M3noxeHHble MOAXOJbl K BBIOOPY TEXHOJIOTMYECKUX 0a3 Ha IMepBOi
olepaluy B MOJHOM Mepe OTHOCATCA K CIIy4ar0, KOI/Ia MMEETCS] BO3MOXHOCTb
nomHOM  00pabOTKM  3aroTOBKM C  OJHOM  ycTaHOBKA. B kadecTBe
TEXHOJIOTMUECKUX ©0a3 B TaKUX CIydasX HCIHOJB3YIOT CBOOOJHBIE HeoOpa-
OaTbIBaeMble TOBEPXHOCTU. Pa3mepHble CBA3M NpU 3TOM OYyOyT BO3HUKAThH
MEXIy pa3Mepamu, IOJIYYEHHBIMHM Ha Mepexoiax olepauuid, U pa3MepaMmu
3arotoBkd. Ha mpaktuke, mnpu HeOOJbIIMX 00bEMax BBIIYCKa, 3aJauH,
CBS3aHHbIE C Oa3MpPOBAHUEM 3arOTOBKM Ha IMEPBOM ONEpaLUU, pPELIAIT C
MIOMOILBIO Pa3METKU. TEeXHOJIOrMYecKre 0a3bl HAMEYAIOT HAKEPHUBAaHUEM WU B
BUJIE PUCOK, II0O KOTOPHIM 3aroTOBKY BBICTAaBIISIIOT Ha IepBOi omepanuu. llpu
3HAYUTENIbHBIX 00BbeMax BbIITyCKa JI€Tajel 3a/audl MepBOil ONepalnuy pemaroT ¢
MOMOILBIO  MPUCHOCOONEHUI. YUuThIBasE poJib NEPBOM  omepanuu B
TEXHOJIOTUYECKOM  IIPOLECCe, HETPYAHO IPEACTABUTh  OTBETCTBEHHOCTH
pa3paboTurKa MpUCIOCOOIEHUs 3a 0JaromnoiayyHOe peuIeHHe BCEro KOMIUIEKca
3a/1a4, 3aBUCAILEe OT Oa3MpPOBaHUs 3arOTOBKM Ha MepBoM ornepauuu. [Tpuctymnas
K pa3paboTKe MpHUCIOCco0IeHNs, HEOOXOAUMO U3 BCEr0 COCTaBa 3a]1a4 BbIACIUTH
HanboJiee BaKHYIO.

0) I[lpakTruyeckuii OMBIT OYEHBb IIEHEH, OJIHAKO JAJIEKO HE BCErJa MOKHO
nmoylaraTthCss Ha Hero. OT WHXKEHEpa-TeXHoora TpeOyeTcs TITyO00Koe MOHUMAaHUE
CYIIHOCTH (PU3NUYECKHUX SBJICHWH, COIYTCTBYIOIIMX IPOIECCY OOeCIeueHus
TpeOyeMOro KauyecTBa M3TOTOBIIIEMBIX JIeTajeili M OCO3HAHHOE TMPHUHATHE
pemieHnii npu  BbIOOpEe CMOCOOOB W 4YHMCIAa TMEpPEexXoJoB MO 00paboTke
MOBEPXHOCTEH 3aroToBKU. [Ipm pa3paboTke TEXHOJOTHYECKOTO IMporiecca s
JNEHUCTBYIOIIETO IIPOM3BOJICTBA BBIOOP cIocoba 00pabOTKH IMOBEPXHOCTEH
3arOTOBKA  TNPUXOJIUTCS OPHEHTHPOBATH HA HUMEMONICECS B  HAIWYUAA
TEXHOJIOTHUECKoe obOopyaoBanue. B co3gaBaeMOM TPOM3BOJCTBE TEXHOJOT
pacrnoyiaraet Oousbiieit cBoOOmoM. IIpu Bcex oOOCTOSITENBCTBAX KENATEIBHO,
9TOOBI BO3MOKHO OOJIBIIIEE YMCIIO MOBEPXHOCTEH MOKHO OBLIO ObI 00paboTaTh
OJTHUM CIOCOOOM. DTO IIO3BOJUT COBMECTHUTH BO BpPEMCHH BBITIOJIHCHUC
HauOOJBIIIEr0 YHCIA TEPEXOJ0B, YMEHBIIUTH YHCIIO OMEpaluid, COKPATUTH
TPYJIOEMKOCTh M Cce0ecTOMMOCTh 00paboTku. Tak kak Tpebyemoe KauecTBO
OTJICTTLHON TTOBEPXHOCTH JIETAIM MOXKET OBITh JIOCTUTHYTO IPH 00paboOTKe ee
Pa3IUYHBIMKH CIIOCOOAMU, CJEAYeT COMOCTaBUTh BO3MOXKHBIE BapUAHTHI TIO

IMPON3BOAUTCIBHOCTH 1 SKOHOMHWYHOCTH.
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Bapianm 9

a) /[ns osTOoro mo KaxAOMy BapuUaHTy HEOOXOIHMMO OMpPEaAeTUTh
TPYJOEMKOCTh M Cce0eCTOMMOCTh 00paOOTKM 3aroToBkU. OAHAKO clieiaTh 3TO
OK@)XETCS BO3MOXKHBIM TIOCTIE BBIOOpa PEKUMOB OOpaOOTKH M MPOBEICHUS
TEXHUYECKOTO HOPMUPOBAHUsS 3aTpaT BpeMeHH Ha o0pabotky. IlosTomy
pelIeHre 0 crnocodax M Yucie mepexoaoB oOpabOTKU MOBEPXHOCTEH 3arOTOBKH,
OPUHATOE HA JAHHOM CTaauu pa3pabOTKH TEXHOJOTUYECKOTo Mpoliecca, MOXKET
OBITh CKOPPEKTHPOBAHO B JajbHeimmeM. PacueT mpumyckoB, MEXIEpPEeXOMHbBIX
pa3MepoB U JOIMYCKOB

B TexHONOrMM MalmMHOCTPOEHUS JAETCS JBOSKOE TOJKOBAHUE IMOHSATHUIO
"mpunyck". CornmacHo OZHOMY W3 HHUX IOJ TMPHUIYCKOM IOHHUMAIOT CJOU
Marepualia, ynaaseMmblii B mporecce oOpaOOTKH 3aroTOBKU MJis JOCTHXKEHUS
TpeOyeMoro KadecTBa, pa3Mepa M IOJIO)KEHHS OOpabOTaHHON MOBEPXHOCTU
JETaIIH.

[To mpyroMy ompeneneHuro o NpUIyCKOM MOHMMAIOT CJIOW MaTepuaa,
MOJUICXKAIINN yJIaleHUI0 B Tpoliecce OoOpabOTKM 3aroTOBKU ISl JOCTHOXKCHUS
TpeOyeMoro KadecTBa, pa3Mepa M IOJIO)KEHHS OOpabOTaHHON MMOBEPXHOCTU
JETaIH.

Paznmnune 3akiroyaeTcs B Pa3HOM ITOHUMAaHHNH MAKCHUMAJIbHOTO IIPHUITYCKaA .

0) Pa3paboTka TEXHOJOTHUECKOTO MpOoIiecca U3TOTOBIICHHS 000 JIeTaH
JOJDKHA HAYMHATHCS C TAyOOKOTO HM3Y4YeHUs €€ CIy)KeOHOTO Ha3HaueHUs W
KPUTUYECKOTO aHalM3a TEXHUYECKUX TPEOOBAHMI M HOPM TOYHOCTH, 3aJaHHBIX
yeprexxoM. CinykeOHOe Ha3HaYeHUE AETAI MOXKET ObITh BBISIBIIEHO B PE3YJIbTATE
U3YYCHHS YepTeKel COOPOUYHON eUHUIIBI (MAIIMHBI), B COCTaB KOTOPOH BXOJUT
neTanb. BBIACHSS Ha3HAYCHHE JETANHM U €€ POJIb B pab0oTe COOPOYHON CTUHUIIBI,
HEoOX0MUMO pa3ol0paThCsi B (GYHKIUSX, BBIMOJHSIEMBIX €€ TOBEPXHOCTSIMHU.
HarmmomMuHaeM, 9TO, ¢ TOYKH 3pEHUS BBIOJHICMBIX (YHKIHHA, MMOBEPXHOCTH
JIETaI MOTYT OBITh MCTIOJHUTEIHHBIMA, OCHOBHBIMU WJIM BCTIIOMOTATEIbHBIMU
6a3zamu, MO0 CBOOOIHBIMU. AHAJIN3 COOTBETCTBUSI TEXHUUYECKUX TpeOOBaHUHN U
HOPM TOYHOCTH CIIY)KCOHOMY Ha3HAYEHHUIO JETalM CIeAyeT BECTU B JABYX
HampaBieHUAX. [Ipekae Bcero MODKHA OBITH cleilaHa OIEHKA TEXHUYCCKUX

TpeOOBaHMIA U HOPM TOYHOCTHU C KaU€CTBEHHOW CTOPOHBI.
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Bapiaum 10

a) Ilpu BbIOOpE TEXHOJIIOTMYECKUX 0a3 MOXKET OKa3aTbCs, YTO BapUAHT
0a3supoBaHUsl  3arOTOBKHM, JUKTYEMBIH  pa3MEpHbIMU  CBS3IMH  MEXKIY
MOBEPXHOCTAMHU JI€Tal, OCYIIECTBUTHh 3aTPyJHUTENBHO JHMOO M3-3a MajbIX
rabapUTHBIX Pa3sMEPOB U MPOTSHKEHHOCTH IMOBEPXHOCTEH, KOTOPBIE CIIEA0BAJIO
Obl UCHOJB30BaTh B  KAayecTBE TEXHOJIOTMYECKUX 0a3, m1ubo u3-3a
KOHCTPYKTUBHBIX (OpM JIeTanu, 3aTPYAHSIOMMX WM JENaomuX (QU3HUeCKU
HEBO3MOKHBIM 0a3MpPOBAHME 10 3TUM IIOBEPXHOCTSIM.

B nepBom ciyuae, iis Toro yToObl U30€KaTh 3HAYUTEIBHON MTOTPEIIHOCTU
YCTAaHOBKHM 3arOTOBKH, B KayeCTBE TEXHOJOTHYECKMX ©0a3 MOryT OBITh
UCIIOJb30BaHbl JIIOOBIE BHUJbI IIOBEPXHOCTEH J€Taia, YIOBIECTBOPAIOIINE
TpeOOBaHUSAM TEXHOJOTMYECKMX ©0a3, B TOM YHCIE U MPEIBAPUTEIBHO
oOpaboTaHHblE CBOOOJHBIE TOBEPXHOCTH. BO BTOpOM cilyyae MNPUXOIUTCS
CO3/1aBaTh CHEIHAJIbHbIE MOBEPXHOCTU B BUJE IIATUKOB, IEHTPOBBIX OTBEPCTUI
U T.I., KOTOpbIE€ JOJDKHBI OBITh 00paboTaHbl Ha MEPBBIX ONEPALUAX U
MCIIOJIb30BaHbl B KAueCTBE TEXHOJOTWYECKUX 0a3 MpU M3TOTOBICHUU JCTAIH.
[IpuMeHeHne KOOpAMHATHOTO METO/Ia JIsl IOJIYUYEHUS LIETHBIX pa3MepoB TpeOyeT
PaCKpBITUS TEXHOJIOTUYECKUX Pa3MEPHBIX IIETIEH.

0) 3amaya pacuera JOMYCKOB 3aKJIIOYAETCS B paCHpeleSCHUU OIS
JIOMyCKa 3aMBIKAIOIIETO 3BEHA MEXIY COCTABIISIIONIMMHU 3BEHBSIMH, T.C. MEKIY
JIBYMS KOOPJAWHATHBIMUA pa3MepaMH, M YCTAHOBJICHWW 3HAYCHUN KOOPIMHAT
CEpeUH TIOJICH JOMYCKOB, COOTBETCTBYIOIIMX KOOPJMWHATE CEPEIUHBbI OIS
JIOITyCKa 3aMBIKAIOIIEro 3BeHa. B pe3ynbTrare Takoro pacuera MOXKET OKa3aThCs,
9TO B IEsAX OOecrnedeHus TpeOyemMOoW TOYHOCTH TOTO WM HMHOTO IIETTHOTO
pasMepa OTKIOHEHHE OJHOTO U3 KOOPAWHATHBIX pPa3MEpoOB, OOpa3yrOIIUX
pPa3MepHYIO 1IeTlb, CIEAYET OTPAHUYUTH OOJiee KECTKUM JOIMYCKOM, YeM HTOTO
TpebyeT depTex. BriOOp TexHosormyeckux 0a3 st 00pabOTKu OOJIBITMHCTBA
MMOBEPXHOCTEHN 3ar0TOBKM YKa3bIBA€T HA TO, C YEr0 JOJKHA OBITH HauaTa ee o0pa-
0oTKa.

JlornyHO, YTO HA TEPBOM WJIM TEPBBIX OMEPAlUIX TEXHOJIOTHUYECKOTO
mporiecca M3rOTOBJICHUS JI€TAId JOJDKHBI OBITh 00pabOTaHbl T€ MOBEPXHOCTH
3arOTOBKU, KOTOPBIC B JAJIbHEHIIIEM OJDKHBI CIYKUTh €€ TEXHOJOTUYECKUMH
0azamu. B cBsI3u ¢ 3TUM BO3HUKACT 33j1a4a 0 Oa3WPOBAaHUU 3arOTOBKU HA TICPBOU

WJIN IICPBBIX OIICPAlUAX TCXHOJOTMYCCKOI'O IIpOLIeCCa.
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Bapiaum 11

a) [ns noctaBku K paboyuM MecTaMm JieTajedl U COOpPOYHBIX €IUHUIL
UCIIOJIB3YIOT PYYHBIE TENEKKA U 3JICKTPOKAphl, PA3IMYHOIO BHAA KpaHbl U
KoHBelephsl.  bombiine  ymoOcTBa  CO3/1alOT  KOHBEWEpHI,  OCHAILCHHbIC
YCTPONCTBAMU JUIsl apecoBaHUsl TPAHCIOPTUPYEMBIX JeTalied U COOPOYHBIX
EAVHUI] CO CKJaJa K pabouyuM MecTaM B JIIOObI€ TOYKM COOpPOYHOTrO Iiexa.
OOBEKTHI COOPKH OT OAHOTO pabodyero mMecra K APYroMy TPaHCTIOPTHUPYIOT C
MOMOIIBIO TEJIEKEK, KPAaHOB, IIEMTHBIX U APYTUX BUJIOB KOHBeepoB. Hanbonbiume
TPYJHOCTH BBI3BIBAIOT MEXaHW3AlMs M aBTOMaTH3alus padoT, CBSI3aHHBIX C
KOOPAUHUPOBAHUEM JieTaliel U COOPOYHBIX EIMHUI] U HUX COCIUHEHUEM C
TpeOyeMoil  TO4YHOCThIO.  JlomylieHHass  MOTPEIIHOCTh  OTHOCHTEIBHOIO
MOJIOKEHHSI  JIeTalield, BBIXOMSINAs 3a MOpPEdesibl  JIONYyCKa, BBI3bIBAET
HEOOXOJIUMOCTh Pa30OpPKU COCIMHEHUsS, a B CIydae HEPa3OOPHBIX COEAUHEHUM
— mnopuy aertaneil. Onepaliu W TEPEXOHbl, CBSA3AaHHBIE C BBIIIOJIHEHUEM
0JI00HBIX Pa0OT, HYKIAIOTCS B IPUCTIOCOOJICHUSX, YCTPAHSIONTUX BO3MOKHOCTh
BO3HUKHOBEHHUS OTKJIOHEHUHW B OTHOCUTEIHHOM TOJOXEHUU COEIUHSIEMBIX
JeTaneu.

[Ipuronounsie pabOThI TPEOYIOT UX OCHAIICHHSI IA0POBOYHBIMH TUIUTAMH.

0) Ilpu BBIMOJHEHUH TEXHOJOTMYECKOrO Mpoliecca COOPKH BO3HHUKAET
HEOOXOIUMOCTh CHCTEMAaTUYECKON MPOBEPKH KauyecTBAa MAIMHBI U COOPOYHBIX
equHUI]. V3MEpeHUSIMHU COMPOBOXKIAIOTCS TMPOIECChl JOCTWKCHUS TOYHOCTH
3aMBIKAIONUX 3BEHHEB METOJAaMU TMPUTOHKKM U peryiaupoBaHus. OmHaKo
HEOOXOAMMOCTh TIPOBEPKH COOTBETCTBHS COOpPAaHHBIX COOPOYHBIX EIWHHUII WX
CIIyK€OHOMY Ha3HAYEHWIO BO3HHUKAET JaKe B TEX CIy4asix, KOTJa HUCIOIb3YIOT
METOABl B3aMMO3aMCHSIEMOCTH, TaK KakKk B TIpolecce COOpPKH BO3HUKAIOT
MOTPEIIHOCTH, BhI3bIBAEMbIC YIIPYTUMU JePOpMalUSIMHU, CMEHOU 0a3 U IpyruMu
pUYHHAMH. Bce 3T0 TOBOPHUT 0 HEOOXOAMMOCTH pa3pabOTKH METOAOB M CPEJICTB
JUTSL OCYIIECTBJICHHUSI TTPOBEPOK. TpebdoBaHUS K TOYHOCTH ITHX CPEJCTB MOTYT
OBITH BBIABUHYTHI B PE3yJIbTaTe pacuyeTa TEXHOJOTHUCCKUX Pa3MEPHBIX IIETICH, ¢
MOMOIIBID  KOTOPBIX TIpu  cOOpke jJocturaercs TpeOyemMas TOYHOCTH
3aMBIKAIONTUX 3BCHBEB.

TpynoeMkuMu W TOTOMY HYXIAIOMIMMHUCS B MEXaHHU3AIUU SIBISIOTCS
paboThl, CBSI3aHHBIE CO COOPKOM pPE3bOOBBIX U TPECCOBBIX COCIUHECHUM.

OCHaIHeHI/Ie pa6OLII/IX MCCT CTaAllMOHAPHBIMHU WJIW ITIOABCCHBIMH INIMTNJIBKOBCPTAMHU.
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Bapianm 12

a) Jlis ycTaHOBJICHUS TTOCIIEIOBATEHFHOCTA COOPKU MAITUHBI HEOOXOIUMO
NPOAHATU3UPOBATh €€ KOHCTPYKIMI0O U BBIABUTH COOPOUYHBIE EAMHUIIBI,
BXxosImue B ee coctaB. COOpOYHBIC €IMHMIIBI MOAPA3IACISIOT Ha KOMIUICKTHI,
noay3nel W y3ibl. [loj KOMIUIEKTOM TOHUMAIOT COOPOYHYIO EAMHHILY, K
Oasupyrome aeTand KOTOPOW MPUCOSAWHEHBI OJIHA WM HECKOJBKO JPYTUX
neraneir. IlpumepamMu KOMILJIEKTOB MOTYT CIYXUTh pe3leepKareib ¢
BBEPHYTHIMU B HETO BUHTAMHU JUIsl 3aKPEIUICHUS PE3IOB U C 3alPECCOBAHHBIMU
BTYJIKAMH, CIyKallUMU g (GUKCAlMM  pe3lefepkareliss B UYEThIpex
MOJIOKEHUSX, @ TAKKE BEPXHSISl YaCcTh CYNIIOPTa € 3alPECCOBAHHON B HETO OChIO,
Ha KOTOPYIO HACa)XUBAIOT pesleepxkarens. [logy3noM HazbBaloT COOPOUYHYIO
€MHUIY, Ha 0a3UPYIOIIYIO JeTalb KOTOPOU YCTAHOBJIEHBI HECKOJIBKO JIeTaliel 1
HE MEHEE OJHOTO KoMIUIeKTa. [IprumepoM mojy3na MoKeT ObITh BEpXHSS 4acTh
cynmopTta ¢ pesleepkaTesieM, CMOHTUPOBAHHBIM Ha 4YeM U MPEACTaBISIONIUM
co0Ooit komruiekT. [100KUB B OCHOBY JENBHEHIIET0 YCIOXKHEHUS COOPOYHBIX
€UHUIl TPUCOCAUHEHUE K Oa3upyrolend JaeTaid OJHOW MpeAlieCTBYIOIIEH
COOpOUYHON E€IUHUIIBI, TMOJYyYHUM Cclienylolne 0oJjiee CIOXKHbIE COOpOYHBIC

€ IMHUIIBI.

0) Y3en mepBoro nopsjka mpeicTaBiseT co0oi 0a3upyrollyto aeTalb, Ha
KOTOPOM CMOHTHUPOBAH XOTA Obl OJWH TOJYy3€7, HECKOJbKO KOMIUIEKTOB U
neraneit. [lpumepoM y3na mepBOro mopsiAKa MOXKET CIYXKUTh CYNIOPT, Ha
Oasupyromieit aetanu (cana3zkax) KOTOPOTO CMOHTHUPOBAHBI BEPXHAS YacTh
cynnopta (Toay3en), XOJ0Bble BUHTHI U TaiKy, MaXOBUKU C PYKOSTKaMH U TIp.
Crnenyromel Mo CIOKHOCTH COOpPOYHOM EIMHUIEH SIBISETCS Y3€ll BTOPOTO
nopsinka. Ha ero Oasupyroiieid neTany CMOHTUPOBaHbI OAWMH WJIM HECKOJBKO
y3JI0B NIEPBOTO TOPSIAKA, MOAY3JIOB, KOMIUIEKTOB M Jertaneid. [Ipumepom yszna
BTOPOTO MOPSIIKA MOXET CIYXUTh KapeTka TOKapHOro CTaHKa, K Oazupyroien
JeTa KOTOpOH mpucoeanHeH (HapTyk, SBISIFONTUNCS Y3JIOM TEPBOrO MOPSJIKa,
NOMEepPEeYHbI CynmnopT U T.A. B MammHax BcTpedaroTcst y37bl U 00Jiee BHICOKUX
nopsinkoB. [locnennert Hanbomee CIoKHONH COOPOYHOM SAMHUIICH SBIISIETCS caMa
MalinHa, Ha 0a3upyrolen AeTald KOTOPOH CMOHTHUPOBAHBI HE MEHEE YeM Yy3ell
BBICHIETO TOPSIAKA, Y3Jbl, MOAY3JIbl, KOMIUIEKTbl M OTIEIbHBIE JI€TAJIH.

[IprMepoM MaIIMHBI MOYKET CITY>KUTh TPAKTOPHBIN CTaHOK.
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Bapianm 13

a) [IpoGiiemMa cBOeBpeMEHHOTO BBIBOJIa HHCTPYMEHTA U3 PAOOTHI SBISETCS
0c000 OCTpoil B aBTOMAaTU3UPOBAHHOM TIPOM3BOACTBE. B Hacrosiiee Bpems
pa3pabOTaHO HECKOJIBKO CIOCOOOB aBTOMATHMYECKOrO BBISIBICHHS MOMEHTA
3aTyIUICHUS! KOHKPETHOTO HMHCTpyMEHTa. B OCHOBe OJHOTO M3 HHUX JIEXKHT
HEIPEPBIBHBIA KOHTPOJIb CHJIBI pE3aHUsl 4epe3 KPYTSIMA MOMEHT Ha Baiy
[JIaBHOTO TpHBOJAA cTaHKa. [IpeBblllieHHEe CUJIOW pe3aHus YCTaHOBJIEHHOIO
opora CIy’)KAUT CUTHAJIOM JJI 3aMEHbl MHCTPYMEHTA. BO3MOXHaA JHArHOCTUKA
COCTOSIHUSI MHCTPYMEHTa C T[OMOINBI0 AaKyCTHYECKUX JaTYMKOB. 37eCh
uHpopMale# O COCTOSHHUM HWHCTPYMEHTAa CIYXHUT YPOBEHb IIyMa,
BO3HHKAIOLIEro B Ipouecce pe3zanusd. C 3aTyIuIeHHWEM HWHCTPYMEHTA U
YBEJIMYEHUEM CHJIbI PE3aHHUS 3HAYECHHUS XapaKTEPHUCTHK KOJIEOATEIbHOrO
nporecca B TEXHOJOTMYECKOM CUCTEME M3MEHSIOTCS M, JOCTHUras IMPEAesIbHOIO
YPOBHSI, YKa3bIBAIOT HA HEOOXOIUMOCTh 3aMEHbI HHCTpYMEHTA. M3-3a CII0)KHOCTH
yclIoBUM W 00wius (AKTOpOB, BIUSIONIMX HA CTOMKOCTh WHCTPYMEHTA,
pasMEpHBII HW3HOC TPYAHO Tmopmaercs pacuery. DakTUUECKUd H3HOC

HHCTPYMCHTA OT paCYCTHOI'O MOJKCT OTIIMYATLCA B ACCATKH pa3.

0) NUmes neno co ciydallHbIM MPOLIECCOM, CIIOKHO 3apaHee MpPeIBUIETh
pe3ynbTaThl MPOSIBIECHUS MHOTOYMCIEHHBIX (DAKTOPOB U YUYECTh UX C MOMOILBIO
dopmyi. [ToaToMy aHaTUTHUECKUN TOAXOJ K OMPEIECIICHUI0 Pa3MEPHOT0 U3HOCA
BPSJT JTU MOXKET OBITH YCIIEUTHBIM.

BimsiHue xe pasMepHOro HM3HOCA Ha TOYHOCTb U NPOU3BOAUTEIBLHOCTH
nporecca 0o0pabOTKM CIIEYET YMEHbIIATh CIACAYIOUIUMHU TPAKTHUYECKUMHU
MEpaMU: TMOBBIIIEHUE KAauye€CTBA MATEPUAIA, UCIIOIB3yEMOIO JJISI U3TOTOBJICHUSA
MHCTPYMEHTA; MOBBIIICHUE KayeCTBA M3TOTOBJICHUS U JOBOJKH WHCTPYMEHTA,
palMOHANBHBIA BHIOOD PEKUMOB 0OpaOOTKH; CTAOWIM3AIMS CHJI PE3aHus;
COKpallleHHe BHOpaluil B TEXHOJOTMYECKOW cucTeMe; MpaBUJIbHBIM moadop u
IIPUMEHEHUE CMa304YHO-0XJIAKIAFOIINX KUJKOCTEW; CBOEBPEMEHHAs
KOMIIEHCAIs pa3MEpHOTO M3HOCa HHCTPYMEHTA ITOJTHACTPOUKOU
TEXHOJIOTUYECKON CHUCTEMbI; MPUMEHEHUE aBTOMATHUYECKHX ITOJHAJIAIUUKOB;
CBOEBPEMEHHAs CMEHA HMHCTPYMEHTa I €ro IepeTavyrnBaHus,; NPHUMEHEHHE
YCTPOMCTB JAMArHOCTUKH COCTOSIHMSI MHCTpyMeHTa. TemsoBble aedopManuu

TEXHOJIOTUYECKOM CUCTEMBEI.
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Bapiaum 14

a) OCHOBHBIMU HCTOYHUKAMHU TEIUIOTHI SBIIAIOTCS MEXaHHWYecKas padora,
3aTpauyMBaeMas Ha pe3aHue, U paboTa N0 TNPEOAOICHHUIO CHUJ TPEHMS
ABMOKYIIUMHECS AeTaiasiMu ctaHka. K atomy nobasnsercss TerioTa, co3aaBaeMast
paboOTON 2JIEKTPUYECKMX M TUAPABIMYECKMX CHUCTEM CTaHKa, TeIJIoTa,
coobulaemasi BHeIIHeW cpenoil. HeonnHakoBO HarpeTeiIMHM MOTYT  OBITH
3aroTOBKM, IIOCTymnaroumme Ha oOpaboTky. Pacnpenenenue TemioTsl B
TEXHOJIOTHYECKOW CUCTEME HE paBHOMEPHO. OHU €€ KOMIIOHEHTHI, J1a)K€ YacTH
OTIENbHBIX JIeTallel, HarpeBaloTCsl CuibHee, Apyrue ciadee. Ho mockonbky Bee
AJIEMEHTBl TEXHOJOTMYECKOM CHCTEMBI CBSI3aHbl MEXKIy COOOW, OHHM BCE
YYacTBYIOT B €IMHOM IIpoliecce TeriooOMeHa. TemnooOMeH MOKET IOCTUYb
YPOBHSI, KOTZa TOJBOJ TEIJIOTHl CTAaHOBUTCA pPAaBHBIM €ro IOTEpsiM, U B
TEXHOJIOTUYECKOM CHUCTEME YCTAHABIIMBACTCS YPOBEHb TEILUIOBOTO PABHOBECHSL.
OpHako yalle TEIIOBOE COCTOSHHE TEXHOJOTMYECKOM CUCTEMBI OKa3bIBAETCS
nepeMeHHbIM. [I03TOMy 3HAYMMOCTh OTKJIIOHEHUH, BHOCHUMBIX TEIUIOBBIMU
nedopmalsiMU B BbIIEPKUBAEMbIE pa3Mepbl U (pOpMy MOBEPXHOCTEH JeTajei,

HC IIOCTOSHHA BO BPCMCHHU.

0) [lox neiicTBUeM cuJ, 3a CUET 3a30pOB B CTHIKaX JETajeil TeXHOJIOTH-
YECKOM CHCTEMBbI, KOHTAKTHOTO M yOpyroro aehopMUpOBaHHUS 3aroToBKa H
PEeXKYLIUM HMHCTPYMEHT HAUYMHAIOT INE€pEeMeIlaTbCsi B  MOPOCTPAHCTBE B
HaIMpaBJICHUSX, HE MPEIYCMOTPEHHBIX KHHEMATUKOW mpoliecca 00padoTku, DTH
IEPEMENICHUS] TPOUCXOAAT OO CUX TOp, IOKAa CHJIBI COIPOTUBIICHUS,
CO3/1aBa€MbI€ YNIPYTMMHU CBOMCTBAMHU MAaTe€pHasia AETajeH, CIOAMH CMa304YHOIO
Marepuasna, CWIAMHA TPEHHUs, CHIAMU TSDKECTH JETAJIEH, HE YpPaBHOBECAT
JNEUCTBUE BHEIIHMX CHJI M MOKAa B TEXHOJOTHMYECKOW CHCTEME HE CO3ACTCs
HATAT, HEOOXOUMBIN ISl CheMa CJIOs MaTtepuaia ¢ 3aroToBku. [lomumo aToro,
no wmepe HarpeBa JedOpPMHUPYIOTCS JI€Talld CTaHKa M MPUCIIOCOOJICHUS,
3aroTOBKa, PEXYIUNA HHCTPYMEHT. OJTO JedopMuUpOBaHHE TakKe HapyIIaeT
OTHOCUTEJIbHOE TIOJOKEHHWE 3aroTOBKM W HWHCTPYMEHTA, JIOCTUTHYTHIC B
MpoLeCCE MX YCTAHOBKM M HACTPOMKM TEXHOJIOTHUYECKOW CHUCTEMBI, U
IPOJIOJKAETCA 10 TEX IMOp, MOKAa TEXHOJOTHYECKAas CHUCTEMA HE JOCTUTHET
YPOBHSI TEIJIOBOTO paBHOBECHs. B mporecce 00pabOTKH 3arOTOBKHA paBHOBECHOE

COCTOSIHUE TEXHOJIOTUYECKOW CUCTEMBI CTallKa HEMPEPHIBHO HAPYIIAETCS.
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Bapiaum 15

a) ['myOuna pe3aHus onpeaenseTcs: MpUIlyckoM Ha o0paboTKy, KojeOaHue
3HAYEHUH KOTOPOTrO BO MHOTUX CIIydasx SIBIISIETCS OJHUM M3 PEIIAIONINX
(akTOpOB, OKAa3bpIBAIOMIMX BIUSHHE HA TOYHOCTh H3TOTOBIISAEMBIX JI€TAJICH.
OTKJIOHEHHsI TIPUIYCKOB Ha 00paboTKy. 3HaueHHs U KojeOaHWs 3HA4YeHUil
MIPUITYCKOB 3aBUCSIT B OCHOBHOM OT TOYHOCTH 3aroTOBOK, MOCTYMAIOIIUX Ha
00paboTtky. HanOonpmmmMu 1mo 3Ha4YeHUIO U PACCESHUIO OKa3bIBAIOTCS MPUITYCKH
y JUTBHIX, KOBAHBIX W CBapHBIX 3aroTOBOK, MNPOXOISIIUX TMEPBOHAYAIBHYIO
o0pabotky. [lo Mepe NOBBIMIEHUS] TOYHOCTH 3arOTOBOK B XO0J€ UX 00pabOTKH
3HaYEHUs] TPUIYCKOB B HUX KojeOaHus yMeHbInawTca. HemocTosHcTBO
IPUITYCKOB HAOIIOAAeTCSd HE TOJBKO NPHU MEPEXOJe OT 3arOTOBKU K 3arOTOBKE
JeTand JaHHOTO HAUMEHOBaHUS, HO MW B Ipenenax oOpadaTbiBaeMOn
IOBEPXHOCTU OJIHOM 3aroToBKU. [103TOMY CHIbI pe3aHHs MOTYT U3MEHSTHCS HE
TOJILKO TIpU Tepexojie K 00paboTKe APYrod 3aroToBKH, HO W MpU 00padOTKe
pa3HbIX Y4YaCTKOB IIOBEPXHOCTH OJHOW U TOM »ke 3arotoBku. KonebGanus
MPUITYCKOB B TMAapTHH 3arOTOBOK SIBJISIFOTCS MPUYMHOW PACCESTHHUSI pPa3MEpOB

neTaneﬁ, HN3TOTOBJICHHBIX W3 HHUX.

6) TemnoBeie nedopmalnd CTaHKa U WHCTPYMEHTa MPOTEKAIOT B IIPO-
CTPAHCTBE M MPUBOAT K OTKJIOHEHUSM OTHOCHUTEJIHLHOTO TMOJIOKEHUS 3arOTOBKHU
U HUHCTPYMEHTA, NPUAAHHOTO MM B TIPOLIECCE HACTPOMKH TEXHOJIOTMYECKOU
cucteMbl. OTHOCUTEIbHBIC TIEPEMEIIICHUS] MHCTPYMEHTAa U TEXHOJOTUYECKuX 0a3
3arOTOBKHM CIIY»aT NPUYMHON HENPEPHIBHOIO HW3MEHEHHS 3HAYEHUM TEKYIEro
pasmepa (pa3Mepa JeTajid, MOJy4aeMoro B JaHHBII MOMEHT BpPEMEHH). A 3TO
OTPaXKaeTCsl Ha BCEX TNeOMETPUYECKUX TOKa3aTelsiXx TOYHOCTH AeTanu; dopme,
OTHOCUTEJILHOM MOBOPOTE, PACCTOSHUU U pa3Mepe MOJy4yaeMOM MOBEPXHOCTH.
OOBIYHO 3arO0TOBKHM 00padaThIBAIOT ¢ KAKUMU-TO TEpephIBAMU B paboOTe CTaHKa,
BBI3BIBAEMBIMHU, HAIlpUMEpP, HEOOXOJIUMOCTBIO 3aMEHBbI 3aroTOBOK. PUTMHYHBIC
W3MEHEHUSI TEIJIOBOTO COCTOSHUS pe3lla W €ero BbIJIETa BJICKYT 3a CcOOOH
OTKJIOHEHUs (HOopMbI 00pabOTaHHON MOBEPXHOCTH JeTanu. [lepepriBel B pabote
MOTYT BO3HUKAaTh MO0 MHOTUM TMPUYHHAM; OOEJCHHBIN MepephiB, MOAHACTPOIKA
CTaHka, mepebou B Mojaye 3aroToBOK W T.A.. Bcskuit mepepsiB B padoTe Ha

TOYCUHOM AuarpaMme IposABJIACTCA B BUAC CMCIICHUA HCHTPA I'PYIITAPOBAHU.
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Bapianm 16

a) Pasnuuume ponell OCHOBHBIX M BCIIOMOTATENbHBIX 0a3 HE0OXOIUMO
YUUTBIBaTh KaK TIPU KOHCTPYHMPOBAHUHU (BBIOOPE KOHCTPYKTUBHBIX (OpM
ITIOBEPXHOCTEN JEeTaleH, 3aJaHUH UX OTHOCUTEIBHOTO ITOJIOKEHHUS], IPOCTAHOBKE
pa3MepoB, pa3pabOTKE HOPM TOYHOCTH U T.A.), TaAK MU B TEXHOJIOTUYECKOM
IIPOLECCE U3TOTOBIICHHUS IETAIA U B IPOLIECCE U3MEPEHHS.

TexHonornyeckoil Ha3bIBalOT 0a3y, HCHOJB3YEMYIO [UIsl OINpPEIEICHUS
ITOJIOKEHUS 3arOTOBKM WJIA M3JEIUS B IIPOLIECCE M3TOTOBJICHUS WM PEMOHTA.
[lonsTre TexHOJMOrMYeCcKo 0a3bl paclpoCTpaHSETCs Ha BCE CTaJAUM Mpolecca
M3TOTOBJICHHS] W3NS (Ha M3TOTOBJICHHE JIETANM MEXaHHYECKOH 0O0pabOTKOM,
Ha cOOpKY U3JeNus U T.1.).

N3meputenbHON Ha3bIBAlOT 0a3zy, HCIOJIB3YEMYIO JMJIA ONpEneseHUs
OTHOCUTEJIBHOTO IIOJIO)KEHMSI 3arOTOBKM WJIM M3IENHS M CPEICTB H3MEPEHMS.
N3mepurenbHble 6a3bl HEOOXOAUMBI BO BCEX CIIy4asiXx H3MEpPEHUM.

VYcTaHOBOYHOM Ha3bIBAlOT 0a3y, MHCIOJIB3YEMYIO Ul HAaJOKEHUS Ha
3arOTOBKY WM H3JCNIHE CBSA3EH, JMIIAIONUX UX TPEX CTENEeHEeH CBOOOIbl —
NEPEMEIICHNS BJOJIb OJHOM KOOPAMHATHOW OCH M IIOBOPOTOB BOKPYT JIBYX

IPYTUX OCEM.

0) Knaccudukanmss 06a3 mo Ha3HAYEHUIO HE JIOMYCKACT COBMEIICHUS
Ha3BaHUH 0a3 B paMKax 3TOro mpusHaka. Hampumep, HeIb3s TEXHOJIOTHUYECKYIO
0azy Ha3BaThb OCHOBHOM WJIM BCIOMOTaTelbHOW. XOTd B  KadecTBe
TEXHOJIOTUYECKUX MOTYT OBITh UCIIOJIb30BAaHBI U OCHOBHBIC, U BCTIOMOTATEJIbHbBIC
6a3b1. Toxke OTHOCUTCS K U3MEPUTETHLHBIM 0a3am.

Knaccudukanust 06a3 mo JumIaeMbIM CTENEHSIM CBOOOJABI. 3aKOHBI
0a3upoBaHUs SABJISIOTCS OOIMMM JUIsl BCEX CTaaui co3nanus uznenuit. [losTomy
HE3aBUCUMO OT Ha3HA4YCHMs 0a3bl pa3iInyaloT B 3aBUCUMOCTH OT MX Y4YacTHUs B
HaJOXEHUM CBsA3€l Ha Oa3upyeMble 3aroTOBKH, J€Tadud WU COOpOYHbBIE
€IUHULIBI.

Kowmrmiekt 6a3 MoxeT ObITh 00pa30BaH COYETAaHUEM MTOBEPXHOCTEN pa3HBIX
pa3MepoB U KOHCTPYKTUBHBIX (POpM (TUTOCKUX, HWJIMHAPUYECKUX, KOHUUYECKUX U
1p.), ¥ pacripeiesieHre MIECTH CBS3eH MEXKIy HUMH MOXET ObITh pa3zinudHbiM. C
TOYKH 3PEHUS YHCJIa ¥ CBOWCTB, BOCIIPUHMMAEMBIX CBsi3ei 0aza MOXXET ObITh
YCTAaHOBOYHOM, HANPaBJISIOLICH, OMNOPHOM, JIBOMHOW HANPABIAIOIMIEA WU

JIBOMHOW OTIOPHOM.
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Bapianm 17

a) OOmiee MOHATHE O MPOU3BOIUTEIBHOCTH MOXKET OBbITh MPUIOKEHO K
OTJCIBHOMY CTaHKY, TPYdy pabouero, Mmpou3BOJCTBEHHOMY IPOIIECCY, TPYIy
paboTarolmux M OOIIECTBEHHOMY Tpyay. B KaXJoM M3 STHUX HalpaBICHUI
MOHSITHE O TIPOU3BOJAUTEIHLHOCTH IPUOOPETACT CBOIO CIEM(PHUECKYI0 OKPACKY,
a ee 3HaUCHUE OKA3bIBACTCA 3aBUCHMBIM OT CBOETO Kpyra (pakTopoB.

[Tpon3BOIUTENIFHOCTh CTaHKa MOJXKHO OIEHUBaTh JHOO 00BEMOM
YIAJIGHHOTO C 3aroTOBKM MaTepuaja, Ju00 IUIONmaabplo  o0paboTaHHOM
MOBEPXHOCTH, OTHECEHHBIMH K €TMHUIIE BpeMeHH. [[pon3BoANTEILHOCTD CTaHKa
3aBUCHUT OT €r0 MOUIHOCTH, PEKUMOB (CKOPOCTH pe3aHMsl, IOAa4H), Ha KOTOPBIX
MOXKHO 00pabaThiBaTh 3aroToBKH. Ha NpOM3BOAUTENHHOCTh CTaHKA BIIHSIET
TaKXe Kau4eCTBO MCIIOJIb3YEMOT'0 HHCTPYMEHTA.

[Tpon3BOAUTENBHOCTE TPYyAA pabO4Yero M3MEpSeTCs] KOJINYECTBOM TOIHOM

MPOYKLHH, TPOU3BEAECHHON UM 32 €AUHUILY pad0UYero BpEMEHHU.

6) Opnum wu3 mnokazatene A(P(PEKTUBHOCTU  MPOU3BOJCTBEHHON
NESTENIbHOCTH  TMOJAPAa3JeNIeHus  3aBofa  SBJIAETCA  MPOU3BOJUTEIBHOCTD
MPOM3BOJCTBEHHOTO TMPOIIECCa, OCYIIECTBIIEMOTO UWM. 3HA4YEHHE STOTO
NOKa3aTelsl 3aBUCUT HE TOJBKO OT MPOU3BOJUTEILHOCTH O00OPYIOBaHUS U TPy
pabounx, HO W OT YPOBHS OpraHW3allM{, TUIAHUPOBAHUS IPOU3BOJICTBEHHOTO
npouecca u ynpasiieHUus: UM. Bo3MOKHOCTH BBICOKOIPON3BOAUTEIbHBIX CTAHKOB
U Tpya pabounx He OyayT HCIOIB30BaHbI OJHOCTHIO, €CIIM Ha pabodne MecTa He
OyAyT JOCTaBIATHCS BO BpeMsS 3arOTOBKH, PEXYIIUH HMHCTPYMEHT H
HeoOXoauMasi TEXHUYECKas JOKYMEHTallus, €ClIM He OylIeT CIaKeHHOCTH B
paboTe Bcex 3BEHBEB MOAPA3ICIICHUS.

[Ipon3BOAMTENBHOCTh ~ MPOM3BOJACTBEHHOTO  Mmporecca —  3TO
MHTETPAIbHBIA TOKa3aTeNb JIEeATENIbHOCTH BCEro TPYAOBOTO KOJUICKTHBA,
HETIOCPEICTBEHHO YYAaCTBYIONIETO B OCYIIECTBICHHWU MPOU3BOJCTBEHHOTO
nporiecca. C TTOMOIIBI0 ATOTO TMOKa3aTesi 0COOCHHO Y00HO XapaKTephu30BaTh
3¢ (HEeKTUBHOCT, aBTOMATU3WPOBAHHOTO TPOM3BOJICTBEHHOTO IIpoliecca, MpH
BBIMOJITHEHUH KOTOPOTO HEMOCPEACTBEHHOE YYacTHE YelOBeKa MUHUMAJIBHO, HO

BO3pPACTacT POJIb TPYAA JFOICH.
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Bapianm 18

a) Ilpon3BoAUTETHLHOCTH TPOU3ZBOJCTBEHHOTO TIPOIECCa OIICHMUBACTCS
00bEMOM MPOAYKIMH, HU3MEPAEMbIM B IITyKaX, TOHHAX WIA PpPYyOJsX,
MIPOU3BEICHHON B CIMHUITY BPEMECHU.

JIsist oTpaskeHUs ACSITEIbHOCTU KOJUIEKTHUBA 3aBOJa MCHOJIB3YIOT MOHATHE
— TPOU3BOJUTEILHOCTh TPyJa pabOTaIOlUX, MOKa3aTeIeM KOTOpPOMl SBIIETCS
KOJMYECTBO MPOAYKIIMH, BHITYIIICHHOW B €IMHUILY BPEMEHU U MPUXOJSAIICICS Ha
OTHOTO paboTarouiero. 3aBUCSIIEE, MPEXKAE BCETo, OT MPOU3BOAUTEIHLHOCTU
JEUCTBYIONIUX MPOU3BOJCTBEHHBIX IPOILIECCOB, 3HAYEHUE ITOrO IMOKa3aTels
CBSI3aHO C YHCJIEHHOCTHIO MH)XEHEPHO-TEXHUUYECKOTO, YIIPABICHUECKOTO COCTaBa
U IITaTOB JPYTUX KaTEropui, a, CJIENAOBATEIbHO, U C MPOU3BOJIUTEIHLHOCTHIO
TpyJa BCEX COTPYTHUKOB MPEIIPUATH.

O0beM MPOAYKIMH, TPUXOIAIIMICS Ha OJHOro paboTaroliero, daiie
H3MEPSIOT B PyOIIsX.

[Ipou3BOANTENBHOCT,  OOIIECTBEHHOTO  TpyJa  OIEHUBAIOT  IyTEM
COTIOCTaBIICHUS KOJHMYECTBA BBHIMYIICHHON MPOMYKIIMH 32 HEKOTOPHIN WHTEPBAJ

BPCMCHH C TPYAOBBIMHU 3aTpaTaMi, BJIOJKCHHBIMHU B 9Ty IIPOAYKIHIO.

0) Ilpou3BoACTBEHHBIC MpOIECCHl JCIAT Ha JBa BHJAA: TOTOYHBIA M
HETOTOYHBIM.

OCHOBHBIMM CBOMCTBAMH MOTOYHOTO IPOM3BOJICTBA SIBISIOTCS  €T0
HENPEPHIBHOCTh U PABHOMEPHOCTh. B MOTOYHOM MpPOU3BOJCTBE 3aroTOBKa IO
3aBEPIIICHUH TIEPBOM orepanuu 0e3 3aIep)KKH IepeacTCs Ha BTOPYIO OIEPAIHIo,
3aT€EM — HA TPEThIO W T.JA., @ U3TOTOBJICHHAs JETallb Cpazy K€ MOAACTCS Ha
coopky. Takum 06pa3om, U3TOTOBJICHUE JIeTAJICH U COOpKa U3CIUI HaXOAATCS B
MOCTOSIHHOM JIBUKEHHH, TPUYEM CKOPOCTH ATOrO ABHMKEHUS MOJAYMHEHA TAaKTy
BbINIyCKa. [Ipy HEMOTOYHOM BHJE OpraHu3alMu MPOU3BOJCTBEHHOTO Ipollecca
JIBUKEHHUE 3arOTOBOK, JETAJICH HA PAa3HBIX CTAAUSAX U3TOTOBJICHUS MPEPHIBACTCA
WX TIPOJICKUBAHUEM Ha pabOYMX MECTaxX WM MPOMEKYTOUHBIX ckiagax. COOpKy
W3JCIUNA HAYMHAIOT JIMIIb TNPU HAIWYUM Ha CKJIAJax TOJHBIX KOMILJIEKTOB
aetaie. B HEmOTOYHOM MPOW3BOJCTBE OTCYTCTBYET TAaKT BBIIYCKa, a
MIPOU3BO/ICTBEHHBIN MPOIECC peryaupyercst rpadikoM, COCTABJICHHBIM C YYETOM
IJTAHOBBIX CPOKOB M TPYAOEMKOCTH M3TOTOBJICHUS u3aenuil. Kaxapii u3 BUIOB

OopraHu3alnuu IMPOrU3BOACTBCHHELIX ITPOUECCOB NMECT CBOIO 00J1aCTh IIPUMCHCHMUS.
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Bapianm19

a) Paccmorpenuio cBszelt B mpupojge u  OOIMIECTBE TOCBSIICHBI
crienuaibHble paznensl ¢puiaocodun, KNOEPHETUKH, MEXAHUKU U JIPYTUX HaykK.
Tonpko Gmarogapsi CBSI3HOCTH SBJICHHHA WM 00BEKTOB TIPOUCXOIUT 00pa30BaHUE
U PYHKIMOHUPOBAHUE CUCTEM, UMEIOLIUX Pa3IUYHOE COJIepKaHue, HaIeJICHHBIX
CBOMMH, CNEUU(DUUECCKUMHU CBOMCTBAMH. OTO TMOJOXKEHHE B TIOJHOW Mepe
OTHOCUTCA M K TakUM CHCTEMaM KaK KOHCTPYKIMS MAaIllUHBl U
MPOU3BOJACTBEHHBIM  MpoLecc €€  W3rOTOBJIECHMS.  MammHy — ciaeayer
paccMaTpuBaTh HE KaK MEXaHWYECKOE COCJIMHEHHE Pa3sHOOOpPA3HBIX JeTane u
COBOKYIHOCTh  Pa3pO3HEHHBIX, HE3aBUCUMBIX JpYyr OT JApyra sBJICHHI,
OPOUCXOSIIMX B HEH, a KaK CBSI3HOE, IpeJICTaBystoIee co00i earHOe 1LIEToe.
Bce, uTo cocraBisier MamuHy (Marepuaibl, IpHIaHHbIE UM (OPMBI, pa3MeEphl,
OTHOCHUTEJILHOE TIOJIOKEHUE) OpraHMYeCKH CBSI3aHO Mexay coboi. Pabora
MalluHbl O0OECleYyuBaeTcsd JIEWCTBUEM MHOTOYMCICHHBIX CBA3EH MEXKIY
SBJICHUSIMU PA3IMYHOTO (PU3UUECKOTO COJAEPKAHUS U TOJIBKO Oyiarofapsi 3ToMy

MalllhHa ITPOU3BOANT IMMPOAYKIIHIO.

0) B kaxmoi wu3 oTpacieil HAayKH TMOHATHE 'CBSI3b" ONpEIENSETCS
NPUMEHUTENIBHO K paccMaTpuUBaeMbIM 3ajladaM M siBlieHUsIM. Kpyr siBrieHuid,
OXBAaThIBAEMBIX TEXHOJOTHEH MalTMHOCTPOCHUS, OYEHb IIHUPOK. DTO BBIHYXIAET
OTIpeNIeUTh MOHATHE "CBA3L" B caMoM 00111eM, (prirocockom acnexTe.

CBsi3p MEXAY KaKUMHU-TO OOBEKTaMH CIIEAYeT MOHUMATh KaK OTHOIIECHHUE
MEXJy HHMMH, NPU KOTOPOM Haln4yue (OTCYTCTBHE) WJIM H3MEHEHUE OJHUX
OOBEKTOB €CTh YCIOBHME HajaWuus (OTCYTCTBHUSI) WJIM HM3MEHEHUS IPYTrHX
o0bekToB. Kakoe-nmubo o01iee CBONCTBO WM MPHU3HAK, JCJIAIOIINE BO3MOXKHOM
CBsI3b, MPHUHATO HA3bIBaTh OCHOBAaHWEM CBs3HM. [Ipumepom cCBs3eil B MalvHe
MOTYT CIIY’)KUTb pa3MepHble, KHHEMaTUUECKUEe M IUHAMHYECKUE CBSI3U MEXKIY
MCTIOTHUTEIFHBIMA TIOBEPXHOCTSIMH TOKApHOTO CTaHKA, C MOMOIIBIO KOTOPBIX
CTaHOK BBIMNOJIHSIET CBOE CIIy)keOHOe HazHaueHue. PazMepHbIe CBSI3U B TOKapHOM
CTaHKE HEOOXOAMMBI IJIsl MPUAAHHUS HYKHOTO OTHOCHTEIHHOTO TOJIOKEHHUS B
MIPOCTPAHCTBE 3aTOTOBKE U PEXKYIIEMY UHCTPYMEHTY, KHHEMaTUUECKUE CBSI3U —
IUTS CO37IaHuMsl, TPEOyeMOTro UX OTHOCUTEIFHOTO JBUKCHHS, THHAMHUYECKHE CBSI3U

00eCIeunBarOT MPOIECC PE3aHU.
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Bapianm 20

a) Ecnm monokeHne Tema OTHOCUTETLHO BHIOPAHHOUW CHCTEMBI OTCYETA CO
BPEMEHEM HE U3MEHSIETCS, TO CUUTAETCS, YTO ATO TEJO MOKOUTCS OTHOCUTEIBHO
JTAHHOM cucTeMbI oTcyeTa. Eciin ke BO BPEMEHM TEJIO U3MEHSIET CBOE MOJI0KEHNE
OTHOCHUTEIFHO M30pPaHHOM CHCTEMBI OTCUETA, ITO O3HAYAET, YTO TEJIO HAXOJAUTCS
B COCTOSIHUH JIBMIKCHUSI OTHOCUTEIILHO JJAHHOM CHCTEMBI OTCUETA.

Tpebyemoe TMOJOKEHUE WJIM JBH)XCHHE TBEPAOrO Tejla OTHOCUTEIHHO
BBIOPAHHOW CHCTEMBI OTCYETA JOCTUTACTCS HAJOKCHUEM TEOMETPHUYECCKUX WIIH
KHMHEMaTHYECKUX CBS3CH.

CBsi3sIMH B TEOPETHYECKOW MEXAHUKE HA3bIBAIOT YCJIOBHUS, KOTOPHIE
HajararoT OrpaHUYCHUs TUOO TOJBKO Ha IMOJOKEHHUE, TUOO0 TaKkKe M Ha CKOPOCTh
TOYEK Tena. B mepBom ciydae CBSI3b HA3bIBAIOT T€OMETPUUECKON, BO BTOPOM —
KWHEMaTHYECKOM.

CBsi3u OOBIYHO OCYILECTBIISIIOTCS B BHUJE PA3JIUYHBIX TEJ, CTECHSIOUIUX
CBOOOY JBIKECHHS AaHHOTO Teja. DPheKT AeHCTBUS CBsA3eH TaKoM ke, KaKk U
JNIEUCTBUE CHJI, BCJCACTBHEC YEro JCHUCTBHE CBsA3¢H MOXKHO 3aMCHUTH
COOTBETCTBYIOIIIMMM CHJIaMH, HA3bIBAEMBIMU peakiusamMu cBsizeil. HampaBieHue
PEAKLIMM CBSI3U COBMAJAET C TEM HANPABICHUEM, B KOTOPOM CBS3b MPEHSATCTBYET

IICPCMCIICHUIO TCJIA.

0) Ilon u3nenuem noapazymMeBaroT €Tajib, COOPOUHYIO €AMHUILY, a TAKKe
PEXYIIMNA U U3MEPUTENBHBIA HHCTPYMEHT, IPUCIOCOOIEHUS], TPUOOPHI U IpyrUe
OOBEKTHI, TOMYCKAIOIINE UX MPe/ICTaBIeHUE KaKk a0COJIIOTHO TBepAbIX Tei. Mmes
B BUJIy LIMPOKOE MPUIIOKEHUE NOHATHS "ba3supoBanue" K pa3audyHbIM 00bEKTaM,
U3JI0)KMM €ro CyLIECTBO IPHUMEHHUTENIBHO K 3aroTOBKaM M JAETAISAM, 4YTO
HUCKOJIBKO HE CHUXAEeT OOIIHOCTH paccMaTpuBaeMbIX mojiokeHuil. Ilpunanue
netanu  TpeOyemMoro TOJIOKEHHST B HM30paHHOW CHCTeME  KOOpJWHAT
OCYILIECTBIISIETCA B PEAJIbHOM CUTyallMd IIYT€M CONPHUKOCHOBEHHS €€
IIOBEPXHOCTEH C IIOBEPXHOCTAMM [JE€Talud WIA JEeTajled; Ha KOTOpbIE €€
YCTAaHABIMBAIOT WJIM C KOTOPHIMU €€ COEAMHSIOT, (PUKCALMS IJOCTUTHYTOrO
MOJIOKEHHUS, W TMOCTOSHCTBO KOHTAaKTa OOECMEYMBAIOTCS CHJIAMM, B YHCIE
KOTOPBIX ITEPBBIM MPOSIBIIAECTCS AEHCTBUE MACChl CAMOM JAETAIN U CUJI TPEHHUS.

PeanpHble neTany MalmuH OrPAaHUYEHBl IMOBEPXHOCTSIMH, WMEIOIIHMH

OTKJIOHCHUA (bOpMBI OT CBOCTO MACAJIBHOTO ITPOTOTHUIIA.
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Bapianum 21

a) BpiABIeHHE TEXHOJOTMYECKUX pa3MEPHBIX Lened, OTOOpakarolux
CBSI3b ONEpalvii NPU MOJYYEHUU pa3Mepa JETajau, PeKOMEHIYETCS HAYMHATh C
IIOCJIEAHEN ONEpAIMU, HA KOTOPOU IOJIYy4YaeTcsl BblAEp)KUBaeMbld pasmep. [lpu
3TOM MOT'YT UMETh MECTO JIBA BAPUAHTA:

1) 3amaya oOecmedeHHss TOYHOCTH pa3Mepa peliaeTcs B Mpeaenax
nociieqHed omepanuud (B TeX Ciyyasx, KOrja B KayecTBE OJIHOM U3
TEXHOJIOTUYECKUX 0a3 UCIOB3YeTCsl TOBEPXHOCTh, OT KOTOPOH 3a/1aH pa3mep). B
ATOM CIJIy4a€ TOYHOCTbH BBIJIEPKUBAEMOIO pa3Mepa JOCTHTAETCS C TOMOIIBIO
pa3sMEpPHOU LIENU TEXHOJIOTMYECKONW CUCTEMBI, HCTIOJIB3YEMOM Ha 3TOW OIEpaLNH;

2) BblIEpKHUBAEMbI pa3Mep OylneT SBISTHCS 3aMBIKAIOIIUM 3BEHOM
TPEX3BEHHON Pa3MEpPHOU LEMH, B KOTOPOM OJHUM M3 COCTABIISIIOIINX 3BECHBEB
ABJISIETCA PACCTOSIHUE MEXAY KOHEUHBIM I10JIOKECHUEM PEXKYLIEr0 MHCTPYMEHTA
Y TEXHOJIOTMYECKOW 0a30i JeTanu, a IPyruM COCTaBIISIOIIUM 3B€HOM — pa3Mep,
IIOJy4EHHBI HA OJHOW U3 IMPEALIESCTBYIOIIMUX orepauuid. Paccmarpuas
MOCJTEAHUN KaK 3aMbIKAIOIIEe 3BEHO pa3MEpPHOM IeNMU MOTYT UMETh MECTO JIM0O

BapHUaHT a), TMO0 BapuaHT 0).

0) PacueT Koop/IMHAT cepeIuH TMOJeil JOIMYCKOB HE CBSI3aH C SKOHOMUKOM.
Opnako Bcerga JKeNaTeNbHO NPHUAAHUE MO0 JIOMyCKa  MOJIOKEHUS
OTHOCUTEJILHO HOMHHAJIBLHOTO 3HAYEHUSI COCTABJISIFOIIETO 3BEHA, yIOOHOTO ISt
MPOU3BOJICTBEHHUKOB. OJTHUM OOBICHACTCS 4YacToe 3aJlaHhe JOoMycKa B
"Marepuan" geTanu ¥ CAMMETPUYHO PACIOJIOKEHHBIX JIOIMYCKOB.

PaccuuthiBasi KOOpAMHATHI, OOBIYHO COCTABJISIOT YpaBHEHUE KOOPAUHAT
CepeduH IOoJIE AOMYCKOB W YCTAaHABJIMBAIOT 3HAYEHHS KOOPAMHAT CEpPEeArH
MOJIEH JOMYCKOB COCTaBJISIIOLIMX 3BEHBEB, 3a HCKIIOUEHHEM OAHOro. Pemas
YpaBHEHHE C OJHUM HEU3BECTHBIM, HAXOJAT HEIOCTAIONIYI0 KOOPJIUHATY
cepeauHbl moyist Aomycka. I[lpu pacuere mojed MOMYyCKOB M KOOPAMHAT HUX
CeperH 4YacThl Ciy4yad, KOrJa TMPUXOAUTCS YUYUTHIBATH OrPAHUYCHUS,
YCTAHOBJICHHbIC CTaHJAApTaMU MW JPYTMMHU HOPMATUBHBIMU MaTepUajiaMH.
[IpaBUTBLHOCTh PACCYMTAHHBIX JOIMYCKOB MOXET OBITh MPOBEpPEHa IyTeM
OTIPENICJICHUS] TI0 YCTAHOBJICHHBIM 3HAYEHUSIM TIOJIEH JIOMYCKOB COCTABJISIOIINX
3BEHbEB M KOOPJIMHAT HMX CEPEAUH NPEACIbHBIX OTKIOHEHHI 3aMBIKAIOIIETO

3BCHA M COIIOCTABJICHUA UX C YCIIOBUAMMU 3aaa49N
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Bapianm 22

a) MeTox MONHOW B3aWMO3AMEHSEMOCTH, YUYUTBHIBAIOIIUN BO3MOKHOCTh
COYETaHUs KpPAaWHUX OTKIOHEHUH COCTAaBIAIOIIMX 3BEHHEB, 4ACTO NPUBOJIUT K
HEIKOHOMUYHBIM JomyckaMm. CuuTaercs, 4TO SKOHOMUYECKH ONPABIAHHOU
00JacThI0 HCIIONIB30BAHMSI METOJAA IIOJIHOM B3aMMO3aMEHSIEMOCTU SIBIISIOTCA
MaJIO3BEHHBIE PA3MEpHBIE IIENM M Pa3MEPHBIE LIENU C OTHOCUTEIBHO IIMPOKUM
II0JIEM JIOITYCKa 3aMBIKAOIIETO 3BEHA.

OveHp Manasi BEpPOSATHOCTh COYETAHHsS B PA3MEPHON LENU KpalHHUX
OTKJIOHEHHH COCTABJSIFOIIMX 3BEHBEB IIPUBOAMT IIOPOM K OTPULAHHUIO IIpaBa
METO/Ia MOJIHOM B3aMMO3aMEHSAEMOCTH Ha CyLIECTBOBAHUE. TaKue KaTeropu4HbIe
YTBEPXKACHUS HE TOJIBKO HE BEPHBI, HO U OINACHBI, TaK KaK CYIIECTBYIOT 00JIacTH,
JUIl  KOTOPBIX €QUHCTBEHHO IIPUEMJIEMBIM  SIBJIIETCS  METOJX  IOJIHOU
(a0cot0THOI) B3aMMO3aMEHSIEMOCTH.

K 4nciy TakoBBIX, HapUMEpP, OTHOCAT CTPEIKOBOE OPYKHE, B KOTOPOM
OTKJIOHEHMsI IMaMETPAJIbHBIX pa3MEpOB KaHajla CTBOJIAa M IyJU BO H30eKaHUe
OTKa30B JONYCTUMBI B NpEJENIaX, YCTAHOBICHHBIX TOJBKO II0 METOAY IOJHOMN

B3aNMO3aMCHICMOCTH.

0) OCHOBHBIM MPEUMYIIIECTBOM METOJIa MPUTOHKH SBIISETCS BO3MOXKHOCTD
W3TOTOBJICHUS JI€TaJie C JYKOHOMUYHBIMU JJIi JAHHBIX MPOU3BOJCTBEHHBIX
yCIOBUM Jomyckamu. IIpu 3TOM TOYHOCTb 3aMBIKAIOIIEr0 3BEHA OKAa3bIBACTCS
HE3aBUCUMOU OT TOUHOCTH JeTajei. OHa onpenensieTcss TOUHOCTHIO BBITTOJTHEHUS
IMPUTOHOYHBIX PabOT M HCIOJB3YyEMbBIX CPEICTB KOHTPOJSA. METOAOM NMPUTOHKHU
MOET OBITh oOecleueHa BBICOKAs TOYHOCTH 3aMbIKaromero 3BeHa. OgHaKo
IPUTOHOYHBIE Pa0OTBl B OCHOBHOM BBITIOJHSIOT BPYYHYHO U TPEOYIOT
BBICOKOKBalu(uimpoBanHoro  tpyaa. CIHOXHOCTh NPUTOHOYHBIX  padOT
3aKJII0YaeTCsl B TOM, UTO B HUX XOJIe HEOOXOJIMMO B KOMINIEKCE OO0ECIIeYHUTH
TOYHOCTH (POPMBI, OTHOCUTEJIBHOTO IMOBOPOTA JIOMOJHUTEIHLHO 00padaThiBa€MbIX
[IOBEPXHOCTEN JETANIEM M PACCTOSAHUSA MEXAY HUMH. YNOYIIEHHUE OJHOTO U3
nokaszarejied TOYHOCTH OOBIYHO MPHUBOIAUT K MOTEPE KayecTBa M3JENUs, 4acTo
HEBOCHOJHUMOM. CyIlIECTBEHHBIM HEIOCTAaTKOM METOJa NPUTOHKHU SIBIISIOTCA
3HAYUTEJIbHBIC KOJICOaHUsI 3aTpaT BPEMEHHU IMPHU €€ BBINOJHEHUU H3-3a Pa3HBIX
MPUITYCKOB. ITO 3aTPYHAECT HOPMUPOBAHKE MPUTOHOYHBIX PAOOT U BHITIOJIHCHUE

COOpKH C YCTAaHOBJICHHBIM TaKTOM.

116



Bapianm 23

a) KoHCTpyKIus MammHbl MPEACTABISIET COO0H CIIOKHYIO CHCTEMY JBYX
MHOJKECTB CBSI3€ — CBOWMCTB MaTepHaioB M pPa3MEpHBIX CBszeil. [loaTomy
MPOIIECC TMPOCKTUPOBAHUS MAIIMHBI MOXKHO pPaccMaTpuUBaTh KakK IOCTPOCHHE
TaKOM CHCTEMBI CBSI3eH W HAJIEJICHWE STOW CHUCTEMBI COBOKYITHOCTHIO CBOWCTB,
00€eCIeunBaOIINX COOTBETCTBUE MAIUHBI CBOEMY CITy)KCOHOMY Ha3HAYCHUIO.
Jis 3TOoro B Tpollecce MPOCKTHPOBAHHUS JOJKHA OBITh peayM30BaHa
OpraHWUYecKas CBSI3b CBOWCTB MaTEPHUAJIOB JCTAJICH, COCTABISIOMIUX MAIIUHY,
(dopMBbI, pa3MepoB, OTHOCUTEIHHOTO MOJIOKEHHUS UX TTOBEPXHOCTEH M TIOJIOKEHUS
caMuX JeTalied C TOKa3aTeJsAMH CIY)KEOHOTO HA3HAYCHUS  MAIllMHBI.
JIoOpOoKa4eCTBEHHOCTh TaKOW CBSI3W W OMNpPENENsieT KadyeCTBO KOHCTPYKIIUU
MAaITHHBI.

OTtcrojla CTaHOBUTCS TOHSTHOW Ba)KHOCTH IPABHIIBHOTO OMpEIeICHUS
CITy’kKe0HOTO HazHAUCHUsS MaIuHbL. Kakue-To ymymeHnusl Wid HETOYHOCTH B €0
bopMyIMpOBKE MOTYT TIPUBECTH K TOMY, UTO MalllhHA Oe3ynmpeuHon
KOHCTPYKIIMM TIPU BBICOKOM KauyeCTBE M3TOTOBIICHUS B JICHCTBUTEIBHOCTH
OKa3bIBa€TCS HECNOCOOHONW H(P(MEKTUBHO OCYIIECTBISTh TEXHOJIOTHYECKUHN

MPOIIECC, XOTs ObLIa COo3/jaHa JIsl HETo.

6) CBoe ciy:xeOHOe Ha3HAYEHHUE MAIllMHA BHITIOIHSET C MOMOIIBIO CBSI3EH,
JNEUCTBYIOIIIUX ~ MEXKAY €€  HCIOJHUTEIbHBIMU  IOBEPXHOCTSIMH,  T.C.
MMOBEPXHOCTSMH, HETIOCPEACTBEHHO OCYIIECTBISIOMHUMH  TEXHOJOTHUYECKHMA
nporecc. Bo BpeMs paboThl MallIMHBI MEXIY €€ UCIOJHUTEIBHBIMH ITOBEPXHOC-
TAMH MOTYT JEHCTBOBAaTh pa3MepHbIC, KHHEMAaTUYCCKHUE, JIUHAMUYECKHUEC,
TUAPABINYCCKHUE, TTHEBMATHYCCKHE, OJJICKTPUUYCCKHE, MarHUTHBIC, CBETOBBIC,
3BYKOBBIC U IPYTHE BUIBI CBI3CH.

[IpoexkTrpoBaHMe MaIIMHBI HAYMHAETCS C BBHIOOpPA TAKOTO COYCTAHUS
CBsI3€H, KOTOPOE MO3BOJIUT MAIIIMHE OCYIICCTBUTH TPEOYEMBIH TEXHOJIOTHUCCKUAN
mporiecc Hambojiee 3KOHOMUYHO. Hampumep, TOKapHBIM CTaHOK IpeIHA3HAYCH
U1t 00paOOTKM 3aroTOBOK JeTajiedl Tuma Tesl BpamieHus. [ Toro 4roOsbl
oOpaboTaTh 3aroToBKy, HEOOXOAMMO 3a7aTh OTHOCHUTEIHHOE TIOJOKEHUE
3arOTOBKH M PEKYIIETO MHCTPYMEHTA, OCYIIECTBUTh OTHOCHTEIILHOE JIBHKECHUC
pPeXKYIEro WHCTpyYMEHTa © oOpabaThiBaeMOW 3aroTOBKH, CO37aTh CHJIBI,

He0OXO0AUMBbIE JJIS pE€3aHUs MaTepuara.
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Bapianm 24

a) CiyxeOHoe Ha3HAYCHHE CTaHKa — 00pabOTKa 3aTOTOBOK JETalIel THTIA
TN BpallleHUs — TpeOyeT HaIN4YMsl BPaIaTEIbHOTO JIBHXKEHUS TMOO 3arO0TOBKU
OTHOCHUTEIIFHO PEXYIEr0 HHCTPYMEHTAa, JHUO0O0 HHCTPYMEHTAa OTHOCHTEIIBHO
3aroTOBKH, a TAKXKe MPSIMOJIMHEUHOTO JBUKEHHUS OJJHOTO OTHOCUTEIILHO JAPYTOrO.
bonpimas yHMBEpCaTbHOCTh CTaHKA, KaK IMOKA3bIBAET OMBIT, JOCTUTACTCS TMPHU
BpallarouIeiicss 3aroToBKE M MPSIMOJUHEHHOM ABMkKeHUU pesna. [Ipu BbiOOpe
XapaKkTepa KWHEMATHYECKOW CBSI3U MPUXOAT K PEIICHUI0, YTO HCTIOTHUTEIHHBIC
MOBEPXHOCTH CTaHKa, ONpPENEISAIONUe TOJIOKEHUE 3aroTOBKM Ha CTaHKE,
JOJKHBI OBITH TTIOBEPXHOCTSIMU BpAITICHUS, a IS ONIPEICIICHHUS TTOJI0XKEHHUS Pe3lia
yI00HEee UCIO0JIb30BaTh MNIOCKUE MMOBEPXHOCTH.

Yame Bcero He ymaércs yCTaHOBUTH 3arOoTOBKY HEMOCPEICTBEHHO Ha
UCIIOJIHUTEIbHBIE MOBEPXHOCTU CTaHKa. J[Jig 3TOM eI NMPUXOIUTCS TPUMEHSITh
JOTIOJIHUTENIbHBIE  YCTpoMcTBa (mpucnocoOneHus). B kadecTBe TaKOBBIX
UCIIOJIB3YIOT IIEHTPHI, MIIaHIIAWOBl U maTpoHbl. Hambomnee mpocrtoe pereHue B

OIIPCACIICHNH ITOJIOKCHUS HCHTPOB AAI0T KOHUYCCKHUC ITOBCPXHOCTH.

0) Bce HeoOXomumble BHIBI CBSI3€Hl B MaIllMHE CO3/alOT C ITOMOIIBIO
JeTane, HWMEIOIIUX OIpEeJCICHHbIE TeoMeTpudYeckue (OpMbl, pa3Mephl,
OTHOCHUTEIHLHOE TIOJIO)KCHHE M HM3TOTOBJICHHBIX W3 OINPEACICHHBIX MaTEPHAIIOB.
Marepuanbsl ¥ BO3MOXKHOCTH TPHUAAHUS UM HYXKHBIX (OpM, pa3mMepoB u
MOJIOKEHUSI — 3TO BCE, YEM pacrojlaraeT KOHCTPYKTOp IS CO3JaHUs
TpeOyeMbIX cBsizedl B mammHe. [103ToMy, MpOEKTUpYsl MallWHy, KOHCTPYKTOP
BBIHY’K/ICH ITOPOH MHOTOKPATHO OCYIIECTBIISATH IMEPEX0] OT OJHOTO BHIA CBSI3H K
JPYroMy MU B KOHEYHOM CU€T€ CBOJUTH BCE BHJIbI CBsi3ed, TpeOyromuecs aJis
paboTHI MaIIMHBI, K MaTepuajaM JeTaled U pasMepHbBIM cBs3sM. s mepexona
OT OJIHOTO BUJIA CBSI3H K JPYroMy HE0OXOJUMO UMETh YpaBHEHHUE, OTpaKaroIiee
3aBUCHUMOCTh TOKazarens ((QpyHKIMH) TmpeoOpa3syemMoro Buia CBS3HM  OT
nokasaTesield (apryMeHTOB) BHJIA CBSI3M, K KOTOPOMY OCYIIECTBIISIETCS TIEPEXO.
Pemenne ypaBHEHHUS CBSI3HM U 37€Ch CBOJUTCS K MOAOOPY 3HAYECHUH apryMEHTOB,
YAOBIIETBOPSIONMINX 3HAUCHUIO (QyHKIMH. B CIOXKHBIX ciydasx mpeoOpa3oBaHHe
Pa3IMYHOTO BHUJIA CBSI3eH yIOOHEE BECTH IMOATAITHO, TpeolOpa3yss B HOMHHANIAX H

JOIyCKax OJIMH BUJI CBS3U B IPYTOM.
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Bapianm 25

a) llemp KOHCTpyMpOBaHMS MAaIIMHBI — BBIOOP MaTEPHAIOB C
COOTBETCTBYIOIIIMMU CBOMCTBAMH M NPUAAHUE UM HYKHBIX KOHCTPYKTHBHBIX
dbopM, pa3MepoB, MOJOKEHUS, T.€. TOCTPOCHUE TAKON CHCTEMBI CBSI3€H, KOTOpas
Obl1a ObI CIIOCOOHA KAaY€CTBEHHO M DKOHOMMYHO OCYIIECTBIISTH MPEITUCAHHBIN
npotrecc.

KoHcTpyrpoBanrue MammHbl 0OBIYHO HAUYMHAIOT C 00ECICUeHUs B MAlllMHE
WM MAaIMHOU TpeOyeMbIX GpopM aBrKeHus. JIBruxkeHne 000 GopMbl co3maercs
KaKUM-TO MCTOYHHMKOM, MOATOMY MPEXK]I€ BCEro JOJKEH ObITh BHIOpPAH MCTOUHUK
JBU>KCHUSL.

B wmammHax ¢ MexaHudeckoil (opMoOil JABMKEHHUS HCIIOJHHUTEIbHBIX
MOBEPXHOCTEH MCTOUYHMKOM JIBUKEHHUS 4Yallle SBISICTCS JBUTATENb (JICK-
TPUYECKUI, THUAPABIMYECKUNA, MHEBMATUYECKUM, JBUTATElb BHYTPEHHETO
cropanus U Ap.). Beibop Buja nBuratens 3aBUCUT OT HAa3HAYEHUSI MAIIUHBI U
MOCTABJICHHOW 3aJ1auyd, 3aKOHOB OTHOCHUTEIBHOTO [BUKEHUS HUCIOIHUTEIbHBIX
MOBEPXHOCTEH, TpeOyeMol MONITHOCTH, K03 UIIMEHTa TMOJIE3HOr0 JEUCTBUS,
3aJIaHHOTO CIY>KEOHBIM Ha3HAYEHUWEM MAIlUHBI, 1 9KOHOMHUYHOCTU TPUMEHEHUSI.
Mournocts N gBurarens oOnpenesisioT MO TMOJE3HOM MOIIHOCTH 3apaHee

JIUMHUTHUPYA IIOTCPHU MOITHOCTH B IICIINU IICPCaay.

0) IIpu pa3paboTke pa3sMEpHBIX CBSI3¢H B MAIIWHE OMPEACIISIOT pa3Mephl
MOBEPXHOCTH JETAJIC; OTHOCUTEIIBHOE TOJO0KEHHUE MOBEPXHOCTEH JEeTalleH;
OTHOCHUTEJIBHOE TTOJI0KEHHUE JeTallell B MeXaHu3Max; OTHOCHTEIBHOE MOJIOKCHHE
MEXaHW3MOB B MamuHe. Kpome Toro, obecmedmBaroT pa3MEpPHBIMH CBS3SIMH
OTHOCHUTEIBbHOE  TIOJOKCHUE  HCIOJHHUTEIBHBIX  TOBEPXHOCTEH  MAIIHUHBI,
TpeOyemoe €€ CiIyXkeOHbIM Ha3zHaueHueM. Pa3MepHble CBSI3M  OOBIYHO
pa3pabarpiBalOT, HAUYMHAS C OMNpEISICHUS pPa3MEpPOB IOBEPXHOCTEH JeTalieH
nyTeM ImpeoOpa3oBaHus pa3IMUHOIO BUAA CBs3eH B pasMmepHbie. Hampumep, psj
pa3MepoB  JeTalied  yCTaHABIMBAIOT B  pe3ylibTare  MpeoOpa3oBaHUS
KMHEMATHYEeCKUX CBS3CH: JUIMHBI IUICY PhIYAroB, IIard pe3b0 XOJOBBIX BHHTOB,
gucia 3yObeB 3yOuaThiXx Kojiec M T.I. PacueTel jertaneil Ha MPOYHOCTD,
KECTKOCTh, BBIHOCIHUBOCTh, U3HOCOCTOMKOCTh B KOHEUHOM CHYETE MPECIeIyIoT
1[eJIb YCTAHOBUTH OCHOBHBIE pa3Mepbl MOBEPXHOCTEH JeTalei HCXOAS U3 HX

CIIy’K€OHOT0 Ha3HAYEHUS U CBOMCTB BEIOPAHHOI'O MaTepuaa.
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Bapianm 26

a) Ilepexox OT AEHCTBYIOIMX HArpy30K Ha KMHEMATHYECKUX 3BEHBSIX K
pa3MepaM MOBEPXHOCTEH JeTajedl WM pa3MepaM HUX CEYEHMH C y4eToM
M30paHHBIX MaTEepUANIOB SIBISIETCS MPeoOpa3oBaHUEM IUHAMHUYECKHUX CBS3€H B
pa3MepHble. [lpu omnpeneneHUM OTHOCUTENIBHOTO TOJIOXKEHUS IMOBEPXHOCTEH
JeTane HeoOXOJUMO YYUTBIBATh, YTO IOJIOKEHUE MOBEPXHOCTEH AETalIH, Kak
TeNa, JOJHKHO OBITh YCTAaHOBJIEHO B MPOCTPAHCTBE M UTO JIE€Talb Y4acTBYET B
paboTe  MamMHBI ~ COBOKYMHOCTSIMH  TOBEPXHOCTEH:  COBOKYITHOCTSIMH
UCIIOJTHUTENBbHBIX OBEPXHOCTEH, KOMIUIEKTAMU OCHOBHBIX U BCIIOMOTATENIbHbIX
06a3, COBOKYIHOCTSIMH CBOOOJHBIX moBepxHOcTed. [loaTomMy, TOBOps 00
ONPENEIECHUN OTHOCUTEIBHOTO ITOJIOKEHUS TOBEPXHOCTEN JI€TalH, Ha/l0 UMETh B
BHUJly HEOOXOJMMOCTh 3aJaHUSl OTHOCUTEIBHOTO MOJIOKEHHUS] MOBEPXHOCTEH B
IPOCTPAHCTBE KaK BHYTPHU Ka)JOW COBOKYIHOCTH, TaK U CAMUX COBOKYITHOCTEH
MOBEpPXHOCTEH. Mojoxxenus Hampumep, paboune nmoBepXxHOCTH 3yObeB 3y0UaThIX
KOJIEC JIOJDKHBI 3aHMMaTh JAPYT OTHOCHUTENIBHO Jpyra TAaKOE IOJIOKEHHE, IpU
KOTOpOM 3y04aToe KOJeCcO C Hajjiexaned TOYHOCThIO ObLI0 OBl CIOCOOHO

InepcaaBaTb BpalllaTCIbHOC IBUKCHHC.

0) Jleranp mr000ro Ha3HAYCHUS MMEET OJMH KOMILUIEKT OCHOBHBIX 0a3 M
CTOJIBKO KOMIIJIEKTOB BCIIOMOTATEIbHBIX 0a3, CKOJLKO JeTaleld K HEW IOJDKHO
OBITh TIPUCOCAMHEHO. B 3aBUCHMMOCTH OT ()YHKIUM, BBIOJHSAECMBIX IETAIbI0 B
MaliuHe, MOTYT OBITh CaMbl€ DPA3JIMYHBIC BAPUAHTHI YBS3KH OTHOCHTEIIBHOTO
MOJIOKEHHUSI KOMIUIEKTOB 0a3 KakK KOOpPAMHATHBIX CHCTeM. B OJHHX ciydasx
OKa3bIBaeTCs HEOOXOMMMBIM 3a Hayajo OTCYeTa M30paTh CHCTEMY KOOPIHMHAT,
COBMEIIICHHYIO ¢ OCHOBHBIMHM 0a3aMH, U OTHOCHTEIBHO HEE 3a7aTh MOJIOKEHUE
CUCTEM, CBSI3aHHBIX CO BCEMH BCIIOMOTAaTENbHBIMH Oa3zamu. B mpyrux cimydasx
HE0OXOoMMa IIeTHas YBSI3Ka OTHOCHUTEIBHOTO TIOJIOKEHHS CHCTEM KOOPJWHAT.
YacTel ¥ Takue ciaydau, KOorja MPUXOIUTCS COoUYeTaTh 00a METoja, BEIOMPATh B
KauyecTBE Hadajga OTCYETa KAaKOH-TO KOMIUIEKT BCIOMOTATEJIbHBIX 0a3, a He
OCHOBHBIX, UMETH HECKOJIBKO Hayaj OTCYETA, CBSI3aHHBIX I[EMHBIM CIIOCOOOM HIIH
MMEIOIIHNX OOIIyI0 cUcTeMy oTcuetra. HecmoTps Ha MHOrooOpas3ue BapuaHTOB
YBSI3KM OTHOCHTEJIBHOTO TIOJIOKCHHMS KOMIUICKTOB 0a3, JUIsl JaHHOW JeTalln
BO3MOJKET JIMIIb €IUHCTBEHHO NPABUJILHBIA BapHUaHT 3aJaHUS OTHOCHTEIHLHOIO

MOJIOKEHUS] KOMILJIEKTOB 0a3, COOTBETCTBYIOIINNA €€ (DYHKIIUSM.
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Bapianm 27

a) Jlrobas MammHa mpeAcTaBiIseT coO0i He abCONMIOTHO >KECTKYIO, a
YOPYTYIO CHUCTEMY, JeTajdl KOTOpOHl JepOopMUPYIOTCS C BO3HHUKHOBEHHUEM
HaArpy3o0kK, M3MEHEHHEM TeMIIepaTyp, Moj JEHCTBUEM OCTATOYHBIX HANPSKEHUH,
BO3HUKIIMX B JIETAJSAX MPU U3TOTOBICHUU U padote. [edopmanuu neraneit He
MOCTOSIHHBI, TaK KaK HE MOCTOSHHO BO BPEMEHU IO BEIUYMHE W HApPaBICHUIO
JEUCTBUE CUJI, UX MOMEHTOB, TEMIIEpaTyphl, OCTATOUHBIX HamnpskeHuid. K Tomy
Ke JIeTalld MAallliH W3HAIIMBaloTca. Bce BMecTe B3SITOE MPUBOJIUT K TOMY, UYTO
TOYHOCTH JIeTaliel, TOCTUTHYTasi MpPU U3TOTOBIIEHUU, HE OCTAECTCS MOCTOSHHOM.
Bo BpeMeHM W3MEHAIOTCA 3HAYEHUs BCEX IIOKA3aTellied TIeOMETPUYECKOU
TOYHOCTHU JAETaJieil: pa3MepoB, PaCCTOSHUI, OTHOCUTENIBHBIX TOBOPOTOB, (POPMBI
U TapaMeTpoOB IIEPOXOBATOCTH TIOBEPXHOCTEH, a TakkKe OTHOCHUTEIHHOTO
[OJIO)KEHUST ~ caMUX  JeTaJled B  MammuHe. V3MeHeHWs  mokazarenen
re€OMETPUUYECKON TOYHOCTH U TIOJIOKEHHS JeTaliedl He MOTYT MPEBBIIIATh TEX
IpaHull, 3a MpeaeJaMu KOTOPBIX MallMHA MEPECTAET COOTBETCTBOBATH CBOEMY
HazHayeHnio. K coxaneHuio, moka eme He paspaboraHa oOmiass METOIuKa

pacducTa TOYHOCTH MalllMH C YYCTOM I[GﬁCTBPIfI JUHAMHYCCKHNX (bﬂKTOpOB.

0) TexHonoruueckuil mpouecc cOOPKU CKIAAbIBACTCS U3 psAla MEPEXO/IOB,
BKJIFOYAIOIIMX COEAMHEHHE JIeTajeil B cCOOPOYHbIE €IMHHULBI U OOILyI0 COOpPKY
MalIMHbI, B nporecce coenruenus Aetaneil 1 COOPOUHBIX €AUHULL UM TPUIACTCS
TpeOyeMoe OTHOCHUTEIBHOE TOJIOKEHHE, (PUKCHPYEMOE TEM WM HWHBIM
cnocobom. Ilpu 53TOM BO3MOXHBI MPOBEPKU TOYHOCTH JOCTUTHYTOTO
MOJIOKEHUS, ABUKEHUSI COOPOYHBIX €IMHUII U JIeTajJell U BHECEHHUS IMOIPaBOK
IIyTEM PEryJUPOBAHUS WM IIPUTOHKHU.

K TtexHonormyeckomy mnpoueccy COOPKH OTHOCSAT TakXKe Mepexoibl,
CBSI3aHHbIE C MPOBEPKON NPaBWIBHOCTU JEUCTBUS COOPOUHBIX E€IUHUIL] U
pPa3IMYHBIX YCTPOWCTB, C PETYJIMPOBAHUEM MAIIMHBI M €€ MEXaHU3MOB, C
OYMCTKOW, MOMKOW, OKPACKOW KaK OTAEIbHBIX AETAJIEH, TaK U MAIIMHBI B IIEJIOM,
C pa300pKOI MaIIMHBI, €CIIH €€ OTIPABIISIIOT TOTPEOUTENIO B Pa300paHHOM BUJIE.
[Tporecc cOOpKU — 3TO 3aKIIOUUTEIBHBIA 3Tal B M3TOTOBJICHUM MamuHbl. Ha
HEM 3aBepiiaroT (GopMHUpOBaHUE CBSI3EM, NPEAMUCAHHBIX KOHCTPYKIIMEH
MaIIMHBI, U onpeensercs ee kauyecTBo. [Iporecc cOOpku Henb3si paccMaTpUBAaTh

KaK YHMCTO MEXAHUYECKOE COEIUHEHHE IETAIECH.
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Bapianm 28

a) B oOmem ciydae noctmxeHue TpeOyeMOW TOYHOCTH MAIIUHBI B
TEXHOJIOTMYECKOM Ipoliecce COOpPKHM  OCYLIECTBISIETCS HE 4Yepe3 KOH-
CTPYKTOpPCKHE, a TEXHOJIOTMYECKHE pa3MmepHbie Ienu. [lo cBoemy cTpoeHuio
TEXHOJIOTMUYECKas pa3MepHas LIENb MOJIHOCThIO COBIAJAET C KOHCTPYKTOPCKOH,
€ClIi TOYHOCTh 3aMBIKAIOIIErO 3BEHA JOCTUTACTCA OJHHUM U3 METOJOB
B3aMMO3aMEHAEMOCTH: TIOJTHOW, HEMOJHOW Wi TpymnoBoi. [Ipu ucnons3zoBaHuM
METOJIOB MPUTOHKH U PETYIUPOBAHMS BOSHUKAIOT Pa3MEpPHBIC CBSI3U, OTIMYHBIC
OT T€X, KOTOPHIE ONPEIEISAIOT TOYHOCTh 3aMBIKAIOIIETO 3BE€HA B KOHCTPYKLUU U
neiicTByromeit MamuHe. [Ipyu BBIMONHEHWH NPUTOHOYHBIX W PETYIUPOBOYHBIX
paboT NPUMEHSIOT MPUCIOCOOJIEHUS, KOHTPOJIbHBIE YCTPOWCTBA U JPYTYIO
TEXHOJOTHYECKYI0 OCHacTKy. CBOMMHU pa3MepaMH U TOYHOCTBIO 3TH CPEJICTBa
YYacTBYIOT B 0Opa3oBaHHMM 3aMblKarollero 3BeHa. Kpome Toro, Ha TOYHOCTB
3aMBIKAIONIET0 3B€HA BIUSAIOT TMOTPEIIHOCTH YCTAaHOBKU TMPUMEHSIEMOM
OCHAaCTKM, TOTPEIIHOCTH  HW3MEpPEHUs U  OTKJIOHEHHUS, BO3HHKAIOLIUE
HETMOCPEICTBEHHO B MPOIECCE BHIMOJIHEHNS] IPUTOHKHU WM peryaupoBanus. Bee

9TH IIOTI'PCHIHOCTH OOJIZKHBI OBITH OI'paHUYCHBI JOIIYCKaMH.

0) TouHOCTHh peayM3allik Pa3MEPHBIX CBSI3ECH B MalllMHE B IIPOIECCe €¢
COOpKM 3aBUCUT OT MHOTUX (DaKTOPOB, BIUSIOUIUX Ha OTHOCHUTEJIHHOE
MOJIOKEHUE JeTajed B MallMHE, TOYHOCTb HMX COMNPSDKEHHUS, OTHOCHUTEIHHOTO
JBIKEHUST U HaJIE)KHOCTh paboThl. [Ipexie Bcero nposBisioT ceOsi OTKIOHEHUS
(OpMBI, OTHOCHUTEIIBHOTO IIOBOPOTA, PACCTOSHHS W Pa3MEPOB IOBEPXHOCTEH
neranenl. J[elcTBys B COBOKYMTHOCTH, 3T OTKJIOHEHHUS MPUBOAAT K OTKIIOHCHUSIM
MOJIOXKEHMSI JIeTajeli OT TpeOyeMoro, K HENMPaBUILHOMY COIPSDKCHHIO, MOTEpe
CBOOO/IbI MM TOYHOCTU WX JBUKEHUSA U T.J. DTH SIBICHUS YCYTYOJSIOT CHIIBI,
BO3JCHUCTBYIOIME Ha JeTald. IIoCKOJIbKY JieTajiu MaIllluH SBJISIOTCS HE
a0COJIFOTHO TBEPJABIMU TEJIaMH, TO MOJl BO3JEUCTBHEM COOCTBEHHOM MAaccChl, a
TaK)K€ MacChl JieTajeii, MOHTUPYEMbBIX Ha HUX, CHJI KpeIrIeHUs 1ePOopMUPYIOTCS
CaMH JIeTaJIi U UX CThIKU. JleopMupoBaHus 000MX BUIOB SBJISIFOTCS MPUYUHAMU
W3MEHEHUSI TEOMETPUUYECKON TOUHOCTH JeTajei 1o BCeM MoKa3aTelsiM, a Cleao-
BaTEJIbHO, U WX TOJIOKEHMS, JOCTUTHYTOTO 10 MNPWIOXKEHUs cui. bosbiioe
BJIUSTHME HAa TOYHOCTb peajiu3allii Pa3MEPHBIX CBs3€H B MalllMHE OKa3bIBAIOT

IIOI'PEITHOCTH U3MEPEHUN.
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Bapianm 29

a) Bo3Hukas Ha COCTaBIAIOIIMX 3BEHBSIX TEXHOJOTHYECKUX pPa3MEpPHBIX
1ernel, MOTPEIIHOCTH U3MEPEHUS SIBIAIOTCS YacTAMU CYMMAapHBIX OTKJIOHEHHA
3aMBIKAIOIINX 3BEHhEB. CBOIO JIOJII0 BHOCHUT TaKXE HETOUYHOCTh M COCTOSIHHE
IpUMEHSIEMOI TEXHOJIOTUYECKON OCHACTKH.

[IprunHaMu MOTPEIIHOCTEN COOPKU MOTYT OBITh OTHOCHUTEIBHBIEC CIBUTH
nerajel mpu (UKCAMK TOCTUTHYTOTO IMOJIOKEHHs C TOMOIIbI0 mTH(TOB. s
YCTaHOBKH INTU(TOB B JETaNAX, COCAUHEHHBIX BHHTAMH, HEOOXOIUMO
IPOCBEPJIUTh W Pa3BepHYTh OTBEPCTUA. TpaHCIOPTUPOBAHHE COECIMHEHHBIX
aeTtaneil K MecTy oOpaOOTKM OTBEpPCTHH, MX YCTAaHOBKAa Ha CTAHKE MOTYT
COTIPOBOXAATbCA TOMUYKaMu U ynapamu. Ilpu oOpaboTke oTBepcTuil Ha AeTanu
BO3JICHCTBYIOT CHJIBI pe3aHus. Bce BMecTe B3SITOE MOXKET MPUBECTH K TOMY, YTO
OTHOCHUTEJIHOE IOJIO)KEHUE JETajeil, JOCTUTHYTOE€ NpPU MOHTAaXKE, OKAXKETCS
HapymeHHbIM. [lpuumHamMu morpemHocTed COOpKM MOTYT OBITH  TaKXke
[OMaJaHNe B CTHIKU JeTalled IpsA3U U 3ayCEHIIEB, 3aJMpbl HAa IMOBEPXHOCTAX
CONPSKEHUS MIPU COEAUHEHUU JIEeTallell C HAaTAroM, oOpa3oBaHUE 3a0O0WH U Mp.

KauectBO C60pKI/I MalllMHbBI BO MHOI'OM 3aBHUCHUT OT KBaﬂI/I(bI/IKa]_II/II/I C60pIHI/IKOB.

0) Craruyeckyr0 HACTPOMKY TEXHOJOTMYECKOW CHUCTEMBI COCTABIISIOT
NEUCTBUA, CBA3aHHBIE C MPUJAHUEM B CHUCTEME KOOPAMHAT CTaHKa TpeOyeMoro
[OJIO)KEHUSI ~ MPUCHOCOONEHUSM, Oa3upyIOUIMM  3aroTOBKY M PEXYyLIUH
MHCTPYMEHT, a TaK K€ PEeXYyIIMM KPOMKaM HMHCTPYMEHTAa, U 0OECeUYeHHEM B
CUCTEME KOOPJAMHAT CTAHKA OTHOCUTEIBHOIO JBHKECHUS 3arOTOBKU U PEXKYILETO
HHCTpYMEHTa ¢ TpeOyeMoil TOYHOCTHhIO. YacTh CTaTUUECKONW HACTPONKU
TEXHOJIOTUYECKOW CUCTEMBI OCYIIECTBISAIOT B IPOLIECCE MU3TOTOBJICHUS CTaHKA,
OPYTyK0 4YacThb NEPEA BBINOJHEHHEM OIEPAlUA TEXHOJOTMYECKUX ITPOIIECCOB
U3TOTOBJICHUS ETAJICH.

YacTp cCTaTUYEeCKOM HACTPOMKH, NPOU3BOAMMAs IIPU H3TOTOBJICHUU
CTaHKa, 3aKJII0YAETCs B MOCTPOSHUU KMHEMAaTHUYECKUX LieTnel, 00ecTieunBaonX
C COOTBETCTBYIOIIEH TOYHOCTBIO OTHOCUTEJBHBIE JBUKEHUS HCIOJHUTEIBHBIX
MOBEPXHOCTEH CTaHKa, NPUJAHUM B CHUCTEME KOOPAMHAT CTaHKa TpeOyemMoro
MOJIOKEHUS] €ro HCIOJHUTEIbHBIM TOBEPXHOCTSIM, a Takke o0ecrneyeHuu
TpeOyemMoil TOYHOCTH (OPMBI KaK HCIHOJHUTENIbHBIX MOBEPXHOCTEH, TaK HU

HOBerHOCTefI, MAaTCPUAIMUIYIOINNX IMIIOCKOCTH CUCTEMbI KOOPAWHAT CTaHKaA.
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Bapianm 30

a) Meramopexyluye CTaHKH BCEX THUIIOB OCHAILAKOT YCTPOWCTBaMH,
[O3BOJIIOIIMMH YCTAHABIMBATh PEXKYIINE KPOMKH HHCTPYMEHTOB Ha TpeOyeMOM
pPacCTOSHMM B HAIIPABJICHUM BBIICPKMUBAEMOIO JIMHEMHOTO pa3Mepa OT
UCIIOJTHUTENBHBIX TOBEPXHOCTEN CTaHKa WK MpUcnocobseHus. Takum o0pa3om,
CTaTUYECKYI0 HACTPONKY CTaHKa Ha MOJyYEHHE JUHEHHBIX pa3MeEPOB OOBIYHO
OCYLIECTBIISIIOT METOAOM peryiaupoBanus. HacTpoiika cBOOUTCS K YCTaHOBJIEHUIO
HETIOCPEACTBEHHOM JINHEMHOM CBA3U MEXKy PEKYIIMMHA KPOMKAMHU UHCTPYMEHTA
Y TIOBEPXHOCTSIMH CTaHKA MUJIM MPUCTIOCOOTIEHUS, 0a3UPYIOIIErO 3ar0TOBKY.

3amauy oOecreueHUs] MPH HACTPOMKE TOYHOCTH TOBOpPOTa 00padaThI-
BAaE€MbIX MOBEPXHOCTEH 3arOTOBKM OTHOCUTEIBHO €€ TEXHOJOrMYecKux 0a3 B
MOJABJISIIONIEM OOJIBIIMHCTBE CIYYaeB PEIIal0T METOJAO0M MOJHON MM HEMOIHOU
B3aMMO3aMEHAEMOCTH. TOJIBKO B PEAKUX CiIy4yasgX CTAaHKH OCHAILAOT
YCTPOMCTBAMM,  IO3BOJSIIOIIMMH  PETYJIMPOBATh  YIVIOBOE  ITOJIOKEHUE
UCIIOJTHUTEIBHBIX  IIOBEPXHOCTEH  CTaHKa. Cratuyeckass  HacTpoMKa
TEXHOJIOTUYECKOW CUCTEMBI MOXKET IPEAIIECTBOBATh YCTAHOBKE 3arOTOBKH, HO

MOJKCT IIPOBOJAUTHCA U ITOCJIC HCC.

6) IlorpemHocTd, BO3HHUKAIOIIME HA KaXXJIOM M3 OTalloOB OIlEpaluu,
SIBJISIFOTCSL CJICICTBUEM TMIPOSIBJIEHUSI MHOTHUX (PAKTOPOB M CyMMaMH YaCTHBIX
OTKJIOHCHUM, TTOPOKAAEMBIX JEHCTBUEM 3TUX (akTopoB. PaccMoTpuM mpuymHbI
BO3HUKHOBEHHUSI TMOTPEUIHOCTEH YCTAaHOBKM 3arOTOBKHM, CTaTUYECKOM U
TUHAMUYECKOW HACTPOUKHU TEXHOJIOTUYECKON CHCTEMBI.

ITon ycTaHOBKOW 3aroTOBKM MOHUMAIOT €€ 0a3supoBaHUE U 3aKpPEIUICHUE
HEMOCPEJICTBEHHO Ha MCIHOJHUTEIBHBIX TOBEPXHOCTSX CTaHKa, JMOO B
MPUCHIOCOONIEHUH, YCTAHOBJIEHHOM HAa HHMX. 3aroToBKy 0a3upylT B
IPOCTPAHCTBE TIOJI BO3JIEUCTBHEM CHJI, HEOOXOJUMBIX [IJIi OpUEHTAIlUU
3arOTOBKM B CHCTEME KOOpJAMHAT cTaHka. O TMpaBWIBHOCTH Oa3upoBaHUS
3arOTOBKM CYAST MO pe3yJbTaraM H3MEpPEHUs €€ MOJIOKEHHS OTHOCHUTEIIBHO
UCTIOJTHUTEIBHBIX ~ TOBEPXHOCTEH  CTaHKa  WJW,  €CJIM  IMPUMEHSIOT
MPUCTIOCOOJICHHE, TI0 TIOJIHOTE KOHTAKTa 3aroTOBKH C  Oa3upyOIUMU
alieMeHTaMu TpucnocoOneHusi. B mponecce 0a3upoBaHusl OTCYTCTBYIOT CHIIBI,
criocoOHbIe ceopMUpPOBaTh 3arOTOBKY. TeM He MeHee Ipoiecc 0a3upoBaHUs

COIIPOBOKAACTCSA IMOIPCIIHOCTBIO.
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1.5 Hanpam migroroBku: 0904 — Metagaypris
Bapianm 1

a) B mammHOCTpOoeHUM W MPUOOPOCTPOEHUU, CTPOUTEIBCTBE M JIPYTUX
OTpaciiiX HapOJHOTO XO3MWCTBAa pa3lUYHbIE METAUIMYECKUE U3JEHUs |
3arOoTOBKUA TIOJIY4alOT OOpaOOTKOW [JaBJI€HHEM B TOpSAYEM WM XOJIOAHOM
COCTOSIHUH (TUTaCTUYECKOM AedopMaliieii), pe3anueM, MPeCCOBAaHUEM MOPOIIKOB
C TIOCJIEYIOIINM CIIEKaHUEM, CBapKoi U TuTheM. CYITHOCTh MOTYyYEHHUS OTIUBOK
3aKJIIOYaeTCsi B TOM, YTO PACIUIABJIICHHBIM M TMeperpeThiii CIUIaB 3aJaHHOTO
COoCTaBa 3aJIUBaeTCsl B JIMTEHHYIO (QOpMy, BHYTPEHHSSI IOJOCTh KOTOPOMl C
MaKCUMaJbHOW CTENEHBI0 MPHUOIMKEHUS BOCIPOU3BOIUT KOHPUTYpPALUIO U
pasMmepbl Oynaymiero uzfenus. [lpu oxjakaeHuM MeTal 3aTBEplieBacT U B
TBEPJIOM COCTOSIHUU COXpaHSET OYepTaHUs TOH MOJOCTH, B KOTOPYIO OH ObLI
3anuT. bosblias 4YacTh CYIIECTBYIONIUX TEXHOJOTUH OOpabOTKH METaIoB
BKJIIOYAET CTAJIMIO MOJIYyUYEeHHUS JTUTON 3aroTOBKU (ciutka). M3 aToro cnemyet, uyto
HauOonee A EKTUBHON SABISETCA JIMTEHHAs TEXHOJOTHUS, TO3BOJISIONIAS
MoJlydyaTh H3AENUS HEOOXOAWMBIX KOH(UTyparuu, pasMepoB H CBOICTB
HEMOCPEJCTBEHHO W3 paciulaBa IMpd MUHHUMAIbHBIX 3aTpaTax »HEPrHUu,

MaTepuaioB U TpyJa.

0) IlepcneKkTHMBHOCTh JUTEHHOM TEXHOJOTMH OOYCIOBIMBAETCS TaKkKe
YHUBEPCAIBHOCTHIO, TO3BOJISIONIEH MOJIy4aTh U3EIUS U3 CINIABOB IPAKTUYECKU
J000r0 cocTaBa, B TOM 4YHCIE€ U3 TPyAHOIEPOPMUPYEMBIX, MaCCOMl OT
HECKOJIBKHX I'PAMMOB JI0 COTEH TOHH, C pa3MepaMu 110 AECATKOB MeTpoB. Teopus
U TPAKTHKA JIMTEWHOTO IMPOU3BOJCTBA HA COBPEMEHHOM JTalle IO3BOJISET
[OJyyaTh HU3/JEJHS C BBICOKUMHU CIIy>)KEOHbIMH cBoWcTBaMU. CBHUIETEIHCTBOM
TOMY SIBJIIETCA HaJeXHasi paboTa OTIMBOK B PEAKTUBHBIX JBUTaTENSAX, AaTOMHBIX
HHEPreTUYECKUX YCTaHOBKaX, APYTMX MallMHAaX W YCTaHOBKAaxX OTBETCTBEHHOTO
Ha3HaueHud. B HacTosiee Bpemsi B Mupe 00beM (haCOHHBIX OTJIMBOK M3 BCEX
cru1aBoB coctaBisieT 75—80 muH. T. B mocneanue roasl 00beM MpOn3BOJICTBA TIO
Macce ctabunusupoBaics. OCHOBHAs TEHACHILMS Pa3BUTHSI 3aKIIOYAETCS B POCTE
KauyecTBa OTJIMBOK, IIOBBIIMIEHWH TOYHOCTH HX Pa3MEpPOB, CHHKCHHUH
MeTaNIoeMKOCTU. Bce 3To BMecTe B3siToe 00ecneunBaeT pOCT KOJUYECTBA

BBIITYCKACMBbIX OTJIMBOK.
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Bapianm 2

a) Jluteiinasa pa3oBas necyaHas popma B OOJBIIMHCTBE CIIy4aeB COCTOUT
U3 JBYX NONy(QopM: BEpXHEH U HMKHEH, KOTOpbIE IOJIy4alOT YINIOTHEHHEM
(OpPMOBOYHOM CMECH BOKPYT COOTBETCTBYIOIIMX YacTel (BEpXHEH W HIDKHEH)
JEPEBSIHHONM WJIM METaJNIMYECKOM MOJENM B CHEHUAIBbHBIX METaUNIMYECKUX
paMKax — omnokax. Mojenp OTIMYaeTcss OT OTIMBKH pa3Mepamu, HaIHMYUEM
(OpPMOBOUYHBIX YKJIOHOB, OOJIErYaroOlUMX W3BJIEUYECHUE MOAEIU U3 (OPMBbI, U
3HAKOBBIX YaCTEW, MPEJHA3HAYECHHBIX IS YCTAHOBKU CTEPXKHsS, 00pa3yroLEero
BHYTPEHHIOIO MOJOCTh (O0TBEpCTHE) B OTIMBKE. CTEpKEHb H3TOTOBISIOT U3
CMECH, HallpuMep NEeCKa, OTACIbHBIE 3€pHA KOTOPOIO CKPEIUIAIOTCS MPHU CYIIKE
WIA XMMHYECKOM OTBEPKACHUU CIIEUAIbHBIMU KPENUTENAMU (CBSA3yIOIMMHU). B
BEpXHEl mosy(dopMe ¢ MOMOMIbIO COOTBETCTBYIOLIMX MOJENIECH BBIMOJIHSAETCS
BOPOHKA U CHCTEMa KaHAJIOB, 110 KOTOPBIM U3 KOBIIA MIOCTYTAET JUTEHHBIN CIJIaB
B IMOJOCTh (OpPMBI, WU JONOJHUTEIbHBIE TMONOCTU — mnpubbu. Ilocne
YIUIOTHEHHUS CMECH MOJEIU COOCTBEHHO OTJIMBKH, JUTHUKOBOW CHUCTEMBI U
npuoObLIeH W3BJIEKAalOT U3 TnodydopM. 3areM B HIDKHIOW 10JIyhopMy

YCTaHABJIMBAIOT CTEPKEHb M HAKPBIBAIOT BEPXHEU MOTYy(POpMOii.

06) HeoOxomumass TOYHOCTb COEAMHEHHUS O0OECTeuMBACTCS IITHIPSIMU U
BTyJKaMHu B omnokax. [lepen 3amuBKoi ciiaBa BO M30€KaHUE TOAHATUS BEPXHEN
nosiyhopMbl  KUJAKAM PACIUIaBOM  OIMOKH CKPEIUIIOT APYr C  JPyrom
CIeHMAIBHBIMM CKOOAMU WJIM HAa BEPXHIOK OINOKY YCTaHaBJIMBAKOT Tpy3. B
Pa3oBbIX MecuaHbix popmax mpou3BosaT ~80 % Bcero oObeMa BhITyCKa OTINBOK.
OnHako TOYHOCTh M YMCTOTAa MX MOBEPXHOCTH, YCJIOBHUSI TPyAa, TEXHUKO-IKO-
HOMHYECKHE  TOKa3aTeId HEe  BCerJa  YIOBJIECTBOPSAIOT  TpeOOBaHUSIM
COBPEMEHHOTO MPOU3BOJICTBA.

Meramnueckue CIUIaBbl B TBEPAOM COCTOSHUU TMPEACTABISIOT COOOM
00 PacTBOP PA3IMYHBIX JIETHUPYIOMIMX J100aBOK (METAIJIOB U HEMETAJUIOB) B
METaJuIe-OCHOBE, JIMOO MEXaHWYECKyl0 CMeCh TaKWX pPAacTBOPOB U
MPOMEXKYTOUHBIX (ha3, 0Opa30BaHHBIX OCHOBOW M JIETMPYIOIIMMHU J00OaBKaMHU.
Kpome ocHOBBI U Jnerupyromux 100aBOK (KOMIIOHEHTOB), B CIUIaBaxX BCEr/ia
MPUCYTCTBYIOT MPUMECH, TOMAJAIOIIME B MPOIECCE MPUTOTOBJICHUS CIUIABOB.
[Ipumecu MOTYT OBITH PAacCTBOPEHBI B CIUIABE WM JKE€ TMPUCYTCTBOBATH B

HEPAaCTBOPEHHOM BHJIE, 00pa3ys B3BECH.
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Bapiaum 3

a) JKugkue MeTamiMuecKue CIUIaBbl MPUHATO Ha3bIBaTh paclljlaBamH.
Meramnueckue pacijiaBbl MPEICTaBISAIOT COOON OYEHb CIOXKHYIO CHCTEMY,
colepKanIyro OOJbIIOe KOJUYECTBO B3BEIICHHBIX YACTHUII HEPACTBOPUMBIX
npuMmeceil. Bo MHoOrmx cinydasx ~— MeTaNIMYECKHME  pacIiaBbl  MUMEIOT
MUKPOTE€TEPOr€HHOE CTPOCHHE. B TEXHMUYEeCKHMX pacdeTax MeETaUIMYECKUe
pacIuiaBbl MOXHO YCJIOBHO CYHMTaTh HMCTHUHHBIMU pacTBopaMu. Paznuuaror
YepHble W IBeTHbIE ciuiaBbl. CIUIaBbl HAa OCHOBE Xeje3a (YyryHbl U CTaJld)
HA3bIBAIOT YEpHBIMU. [[BeTHBIMU Ha3bIBAIOT CIUIaBbl HA OCHOBE Meau (OpOH3BI,
JaTyHUW), aJIOMUHHS, [MHKA, MarHusg W 1p. Merauinuyeckue CIUIaBhl,
UCIIOJIb3YEMbIE B HAPOJHOM XO3SICTBE, MOKXHO MOAPA3JAEIUTh HA JBE TPYMIIbL:
nedopmupyembie u JuteitHbie. Jledhopmupyembie CIIaBbl MpeIHA3HAYEHBI IS
noJiyueHust JAepOpMUPOBAHHBIX MOIYy(PaObpUKaTOB — TMOKOBOK, IIITAMIIOBOK,
pa3IMUHBIX  BUJOB  mpokata (mpoduieit, JUCTOB, MpoBOJOKU). U3
neopMHUpPYEMBIX CIJIABOB BHAuaje IOJy4alOT CIUTKH, KOTOphIE 3aTeM
neopMUPYIOT pPa3IMUHBIMU crioco0amMu O0OpabOTKU JaBiieHHeM. M3 MUTeHBIX

CIINIaBOB I10JIY4aroT (baCOHHBIC OTJIMBKH.

6) Yerkoro paszneneHus CIUIaBOB Ha AehOpMHUpYyEMbI€ M JIUTEHHbBIE HE
cyiiecTByeT. IMeeTcs psiji MapoK cTajieid, JaTyHel, OpoH3, KOTOPbIE UCTIONb3YIOT
KaKk IS TojydeHus JaeopMupoBaHHBIX TonydaOpUKaTOB, TaK U JUJIS
MPOM3BOACTBA (PACOHHBIX OTIMBOK. UYTYHBI SIBISIOTCS TUIUYHO JIMTCHHBIMU
CIUTaBaMH, KOTOpbIE HUKOT/1a HE MOJIBEPTaioT TIACTHYECKOMY
nedopmupoBannio. KpoMe paboumx CIJIaBOB, HAYIIUX HEMOCPEACTBEHHO Ha
noJiyueHue (HacOHHBIX OTIMBOK WA Je(POPMUPOBAHHBIX MOTypadpUKaTOB, B
JUTEHHOM TIPOU3BOJICTBE U B METAJUTYPTHH

[[Inpoko MCHONB3YIOT TaK HA3bIBa€MbI€ JUTraTyphl. JIurarypoi Ha3bIBarOT
CIUIaB, TMPUMEHSEMBIH TOJIBKO B TIPOIECCE IOJyYCHHS pPabOuYuX CILIABOB.
Jluratypa cocTOWT OOBIYHO W3 OCHOBBI pabovero cruiaBa ¢ J00aBKaMU OJIHOTO
WM HECKOJIbKUX JICTHPYIONIUX KOMIIOHGHTOB paboyero cruiaBa; MpH 3TOM
coJiepKaHue JIETUPYIONTUX KOMIIOHEHTOB B jyiratype B 10—20 pa3 Gosbiie, ueM

B paboyeMm cruiaBe.
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Bapianm 4

a) TexHonoruss NPUTOTOBJIEHUS METAILUIMYECKUX PACIIaBOB JOJDKHA
obecrieunBaTh BBICOKOE KA4eCTBO OTJMBOK, OBITH IIPOCTOM M HAJEKHOM,
OCYILIECTBIISTHCS C MUHUMAJIBHBIMA PAacXoJaMy METAIIJIOB, SHEPTHUH, PA3TUUYHBIX
MaTepuaoB, TPYJAOBBIMU 3aTpaTaMH, C HAWMEHBIIUM YIIEPOOM 3710pPOBHIO
paboTaIMMX U COCTOSIHUIO OKpY>Karoriei cpenbl. Co3manne TakoW TEXHOJIOTHH
HEBO3MOKHO 0€3 3HaHUs (PU3HMYECKUX M (PU3UKO-XUMHUUYECKUX CBOMCTB KHUIKHX
METAJJIOB M CIUIABOB, 0€3 aHalin3a BO3MOXKHBIX IMPOILIECCOB B3aUMOJICUCTBUSA
pacIijlaBOB ¢ ra3aMH, C OTHEYNOpPHBIMH MaTepuajaMu W T. JI. Temmeparypa
IIJIABJICHHS] METaJljla BO MHOTOM MPEIONpPEAEseT UCIIOIb3yEeMbIe MPU IJIABKE BUJL
TOIUIMBA WJIM DHEPTHUU W CIIOCOO HarpeBa Mmeramia. Temrieparypa IUIaBiICHUS
CIUIABOB MOJKET OBbITh OJHO3HAYHO OMpEJAeieHa MO COOTBETCTBYIOIIEH
JarpaMme COCTOSIHUSI. DTO JOBOJBHO MPOCTO CAEATh JJIsl ABOMHBIX U TPOMHBIX
CIJIaBOB. B cilydyae ke MHOTOKOMIIOHEHTHBIX CIUIaBOB C OOJIBIIMM COJICp>KaHUEM
n00aBOK ~ HeoOXoauMO  IpuOeraTb K  IpPakTHYeCKUM  3amepam. llpwm
MPUTOTOBJICHUU  CIUIABOB  JKEJIATE€JIbHO, UTOOBI TeMIleparypa IUIaBJICHUS

BBOJHUMBIX II06aBOK ObL1a OJM3Ka K TCMIICPATYypC paciliiaBa.

6) Ilpu BBemeHMM TYTOIUIAaBKMX M00ABOK 3aTATHUBAETCS IUIABKA, YBEJH-
YMBAIOTCA MOTEPU METAlIa B PE3yJbTATE€ €ro OKUCIEHHsS. CIUIIKOM HU3Kas
TeMIlepaTypa TIUIaBJICHHUS J00aBOK BBI3BIBACT 3aTPYJAHCHHUS TPU IUIABKE;
MOCKOJIbBKY Takue J00aBKM MOTYT 3aTEpsAThCS B IIJIaKe, CTPEMSITCS MOJ00paTh
TakoW BUJ N00aBKH, YTOOBI pa3HMIIA TEMIIEpaTyp WX IUIABJICHUS W paciliaBa
OblIa HAUMEHBIIEH. DTO JOCTUTACTCSI IPUMEHEHUEM JIUTaTyp.

[IIOTHOCTP METAJUIOB M CIUIABOB NPENONPENEISAECT MacCy 3arOTOBKU U
m3aenusi. JlaHHble O TIJIOTHOCTH HEOOXOIUMBI JJIsI ONpeJeNeHUs KOJUYecTBa
pacruiaBa, HY>KHOTO JJisi 3arllOJTHEHUs JTUTEHHOW (opMbl. 3HAHHME TUIOTHOCTEH
pacmiaBa M BceX J100aBOK, KOTOpBIE MPEACTOMT BBECTH B CIUIAB, MO3BOJISET
MPEABUACTh UX TIOBEACHHE U PAIMOHAIBLHO MPOBOAWTH IJIaBKy. Eciu mo6aBku
00JIaIaf0T 3HAYUTEIHHO MEHBIICH IIJIOTHOCTHIO, YE€M pacijiaB, OHM OyayT
IJIaBaTh HAa ITOBEPXHOCTH, OKHCISATBCS W OLLJIAKOBBIBATHCA. ECiIM ke OHH
3HAYUTEIBHO TSDKEJIee paciuiaBa, TO OyAyT MOTPYXKaThbCs Ha JHO TUIABUJILHOMU
BAHHBI, U HE BCErJa YAAETCS HAJEKHO IMPOBEPUTH, HACKOJIBKO MTOJIHO OHU PACTBO-

PUJIIUCE.
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Bapianm 5
a) Jlmsg mimaBKU CIUTAaBOB HA OCHOBE HUKENS U JKeJie3a OOBIYHBIN IIaMOT
HETPUTOJICH M3-3a HEIOCTATOYHON OTHEYMOPHOCTH, TO3TOMY HCIIONB3YIOT JUHAC
(m71s TIIABKY YTIIEPOUCTHIX CTaJeH ), MAarHE3UT, XPOMOMArHE3!T, ITUPKOH.
JIJs TUTaBKU TYTOIUIABKUX METAJUIOB (TUTaHa, XpoMma, ITUPKOHUsS, HUOOUS,
Monmb/ieHa, BoJb(ppaMa) HUKAKHE OTHEYIIOPHBIC MaTEpHabl HEMPUTOIHBI 10
NpUYUHE HEJOCTATOYHON OTHEYNMOPHOCTH W AaKTUBHOTO B3aUMOJICHCTBHUS C

pacijiaBoM, HUMeEIomUM Temneparypy ©Oonee 2000 0

C. Ilostomy Bce
TYrOIUTABKUE METAJUIbl IJIABAT B CHEIHAIbHBIX MEIHBIX BOJOOXJIAXKIAEMBIX
TUJISIX-KPUCTAJUIM3aTOpax. B kauecTBe OrHEymOpHOIro Marepuaia Jyuisl IUIaBKU
METAJIJIOB MHOTJIa UCHOJb3YIOT rpadut. UUCThIN rpaduT NpUroJeH JIMUIb IS
MPUTOTOBJIEHUS CIUIABOB, HE pacTBopsitouux yraepola. Kpome Toro,. ero
npuMeHeHue TpeOyeT 3anuTHOM atMochepsl, mockoibKy Bbie 600 °C rpadut
Ha BO3ayxe ObIicTpo cropaer. Kak noOaBka B OKCHIHBIE OTHEYINOPBI, rpaduT
HOBBIIAET CTOMKOCTh Marepuana. M3 mnogoOHBIX MaTepuanoB HM3BECTEH
rpadpuromamor (40—50 % rpaduTa), UIUPOKO HCHOIB3YEMbIH  Jis

M3rOTOBJICHUS MJIABUIBHBIX TUTJICH.

0) B mporiecce miaBku Bcerja UMEIOT MECTO MOTEPU MeTalla, TaK YTO
Macca IMOJIYYEHHOr0 paciuiaBa OKas3bIBAETCS HECKOJIBKO MEHBIIIE MACChl METAILIA,
3arpy>kK€HHOI0 B N€Yb WIH TUreb. [loTepu mpu MmiaBKke COCTaBISAIOT OT JAECSATHIX
JOJIEN MPOLIEHTAa A0 HECKOJbKUX MPOLEHTOB. lloTepn CBS3aHBI ¢ OKHCIEHHUEM
MeTajia, ero UCTIapeHrueM, B3auMOICHCTBIEM C OTHEYNOpHOH (yTepoBKoii. Bech
METaJll, KOTOPBIN 3arpyKaeTcs B MeYb I TJIaBKU, Ha3bIBaeTCs mmnxtou. [luxra
MOXET COCTOSITh M3 YHUCTBIX METAJIOB, MOJYYEHHBIX C METaJUIypru4ecKuX
NPEANPUATAA, a TakKe OTXOJOB M JIOMA, TMOJYYEHHOTO CO CTOPOHHI,
COOCTBEHHBIX OTXOJ0B B BUJIE OpakoBaHHOU MPOAYKIIUU
MeTalII000pabaThIBAIOIINX 1IEX0B, CTPYXKKH, OpaKOBAaHHBIX OTJIMBOK, JINTHUKOB,
npuObIeii. Bce 3TM MmIMXTOBBIE MaTepuaibl 3arpsA3HEHBl TIECKOM, T, €.
kpeMHe3emoM. [lpu miaBke oOpa3yromuecs OKCHJIbI METAJUIOB CIUIABJISIOTCS C
KpPEMHE3€MOM, W BO3HUKAET €CTECTBEHHBIM IIUIAK, COJAEpKallUi MeTall B
cBA3aHHOM BHzie. Kpome Toro, B Ij1ake MMEIOTCS Karuid CBOOOAHOTO MeTaslia,
MEXaHWYECKM 3axBay€HHBIC TPU IEepeMeNuBaHuUd. TakuMm oOpa3oM, UacTh

MCTaJlJIa TEPACTCS CO IIIIAKOM.
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Bapianum 6

a) bBoJBIIMHCTBO JHWTEHHBIX CIUIABOB  XapaKTEPU3yeTcsi  OOJBIINM
yIeNbHBIM 00BbEMOM B KHUIKOM COCTOSIHUM, YeM B TBepAoM. Eciau Obl BO Bpems
(dopMupOBaHUs OTJIMBKHU B TUTEHHOHN (hopMe yMEHbBIIIEHHE 00beMa MPOUCXOIUIIO
BO BCEX €€ YacTSIX OJIHOBPEMEHHO, TO CIEICTBHUEM YCaJIKU ObUIO OBl TOJBKO
YMEHBUIEHUE pa3MepPOB. B peanbHBIX YCIOBHUSAX 3aTBEPACBAHUE PA3ITHYHBIX
yacTeil OTJIMBKM MPOUCXOIUT HepaBHOMepHO. Korjga HapykHble clou
3aTBEPACIOT U U3MEHAT 00BEM M pa3Mephl, BO BHYTPEHHUX 30HAX €III€ HAXOUTCS
KUJKUAN CIIJIaB, KOTOPBIN JOJIKEH MPETepIeTh 3HAUUTENIbHO OOJIBIIYIO YCAAKY TI0
CPaBHEHUIO C 3aTBEPACBIIMMH closiMU. [locine OKOHYAHMS —OXJIAXACHUS
OKaXXeTCs, 4YTO 00BEM BHYTPEHHEH 4YacTH OTIMBKU YMEHBIIMJICS OOJbILIE, YEM
00bEM, OTpaHUYEHHBI BHEIIHUMH KOHTYpaMU BCEH OTJIMBKU. BHYTpH OTIMBKHU
OKaXYyTCs yCaJO4yHble IIOJIOCTH, HE 3allOJIHEHHbIE MeTauioM. B xoxe
3aTBEp/ICBaHMUsl  OTJIMBKM OOBEMHAsl ycaJKa MpOSBISAECTCS B BUIE KPYIHBIX
yCTOT — YCaJ0YHBIX PAKOBUH M MHOT'OYMCJIEHHBIX MEJIKHUX IOp — YyCaJI04YHOU
MOPUCTOCTU. PaccMoTpum MexaHH3M 00pa30BaHUs COCPEAOTOYCHHON ycaq0uHON

PaKOBHHLI B HpOCTOﬁ I_[HJIPIH,Z[pPI‘{eCKOfI OTJINBKC.

06) Ecam oxnaxknaeHue OTIMBKU HJAET C YEeThIpEX CTOPOH, TO BHaYale
oOpa3zyeTcst TBepAbIid clI0il MO BceMy KOHTYpY (popmel. Ilpu 3aTBepaeBannu cios
IPOUCXOJIUT CHIIKEHUE YPOBHS pacijiaBa, U OH OTXOJUT OT BEpXHEH KOPKHU C
oOpa3oBaHMEM 3a30pa. DJTO MPUBOAUT K YMEHBIICHHWIO TEIUIOOTBOJA Yepes
BEPXHIOIO MIOBEPXHOCTb.

OTnHBKH C yCaJOYHBIMU PAKOBHHAMH B CEYCHHUH B OOJIBIITUHCTBE CIIyYacB
HEMPUTOAHBI I MCIOJIb30BaHUS, MOATOMY MPU MX U3TOTOBJICHHH CTPEMSITCS
BBIBECTH YCAJ0YHYI0 PAKOBHHY B JOIMOJHUTCIBHBIA 00BEM, Ha3bIBaCMBIH
npuObUIbI0. [IITOTHOE CTpOCHWE OTIMBKH MOXKET OBITh 00ECIEUYCHO JIHUINb IPH
OCYIIECTBJICHUH NPHUTOKA JKUJIKOCTH W3 MPUOBLTHA. ECTECTBEHHO, UTO CIUTaB B HEH
JIOJKEH 3aTBEPJIEBATh B MOCIICIHIOI0 OUYepE/Ib.

[Ipu wm3roroBiacHUU (PACOHHBIX OTIMBOK CO CTCHKAMH Pa3IUIHOU
TOJIIUHBI MPUOBLIN YCTAHABIMBAIOT HAJl UX TEPMHUUECKUMU y3JIaMH, T. €. TAKUMH
JacTsAMH, KOTOPBIC, 3aTBEpIeBas MOCICAHUMH, O0CCIICYNBAIOT MUTAHUE KUIKUM
CIUTaBOM 0oJieeé TOHKUX CTEHOK M CaMd M0 JTOW MPUYUHE HCIBITHIBAIOT

HEOOCTAaTOK B MECTAJJIC OJIA (bOpMI/IpOBaHI/ISI IIJIOTHOI'O CTPOCHUA.
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Bapiaum 7

a) Ilpm mocnemoBarenbHOM 3aTBEPACBAHUU OTJIMBKA B OTCYTCTBUU
nByX(a3Hol 30HbI, I3MEHEHHE 00beMa METallla B CBS3U C HapacTaHHEM TBEpAOH
KOPKH KOMIICHCHUPYETCS CBOOOTHO TEKYIIUM pacIiulaBoM. B Takmx OTIMBKax
ycalka TMpPOSBISETCS B BUJE KOHIICHTPUPOBAHHOM YyCaJOYHOW pPaKOBUHBI.
OObemHas ycaaka B OTIMBKAxX W3 CINIABOB C HWHTEPBAJIOM KPHCTAJUIH3AIAN
NOPOSBIISIETCS. HE TOJBKO B BHUIE PAKOBUHBI, HO M B BHJE IOPUCTOCTH.
3aTBepAeBaHNe OTIMBOK U3 MOJOOHBIX CIUIABOB MPOUCXOAHUT C OOpa30BaHHEM
nByxX(a3HoO! 30HBI, KOTOpas HEOAHOPOJHA TO KOJIMYECTBY BBIJIECIUBIIECHCS
TBepaoi (pa3el. Ta dacTh aByxX(daszHoit 30HBI, B KoTOopoil Haxomutcs 35—40 %
TBEPJIbIX KPUCTAIJIOB, TIPEJICTABIIAECT COOOM HEMPEPHIBHBIN KapKac U3 JECHAPUTOB
U MOXKET pacCMaTpPUBAThCA KaK KaMMJUIAPHO-TIOpUCTOE Teno. C 3TOro MOMEHTa
MUTAaHUE OTJMBKH OMNPENESETCS 3aKOHOMEPHOCTSIMU MPOHUKHOBEHUS >KUKOTO
MeTajula B TBEPIOKHUAKYIO 30HY. [Ioka B EHTpaabHOM 30HE OTIMBKH HAXOIUTCS
KUAKAA MeETal, KOMIICHCUPOBAHHME YCAJKH €€ 3aTBEp/ICBAIONIMX YacTen
MIPOMCXONT BeChMa WHTCHCHUBHO, JaKE MIPH MPOTSHKEHHOCTH 30HBI B HECKOJIBKO

ACCATKOB MUJIJINMMCTPOB.

6) YcioBus nmUTaHUS PE3KO M3MEHSIOTCS ISl CIIaBa, HaXOJSIIErocs B
LEHTPaJIbHOM YacTh OTIMBKH. J[Byx¢a3Has 30Ha paclpocTpaHseTrcs Ha BCe
CEUCHMS OTJIMBKH, 30HA KUJKOTO paciulaBa OTCYTCTBYET, UTO COOTBETCTBYET IV
CTaauy 3aTBEPAEBaHUs OTIMBKU. [Ipomoiskaromieecss OXNaKIEHUE BBI3BIBACT
KPUCTAJUIM3alMI0 OCTATOYHOM KUJIKOCTA B MEKOCHOM IIPOCTPAHCTBE IEHAPUTOB.
[To oxoOHuYaHWM 3aTBEpPAECBAHUA  TOYTH BCS IIEHTpPaJbHAs 4YaThb OTJUBKHU
OKa3bIBAETCA IOPUCTOU BCJIEACTBUE YCAAKUA KUJIKOCTH, OCTABLIEHCS MEXKIY
BETBSIMU  JeHApUTOB. Kaxzgas mopa mpeacTaBisieT coOOM  MalIeHbKYIO
U30JIMPOBAHHYIO YCAIOYHYIO PAKOBUHY HETPaBHIbHON QopMbl. Takum oOpazom,
OTJIMBKA W3 CIUIaBa C MHTEPBAJIOM KPUCTAIU3AIUU MOXKET ObITh MOPaKEHA KaK
yCaJlOYHOW pPAKOBMHOM B BEPXHEHM YACTH TEPMHUYECKOTO Yy3/1a, TaK W
MMOPUCTOCTHIO,  PACIIOJIO)KEHHOM B  UEHTPAJIBHOM YaCTH  OTJIMUBKH,YACTO
HETMOCPEJICTBEHHO TO0Jl pakoBUHOW. CyMMapHBII 00bEM pPAKOBUHBI U TIOP
COCTaBJISIET OOIIYI0 BEJIMUMHY YCaJIKH, XapaKTEepHYIO IJisi JaHHOrO cruiaBa. Yem
BbINIIe JByxX(a3Has 30HA MPHU 3aTBEPJCBAHUM OTJIUBKH, TeM OOJBIIMA 00BEM

yCaJKH MPUXOAUTCS HA MOPBL.
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Bapianm 8

a) B KpynHbIX MacCUBHBIX OTJIMBKAX WM CIMTKAaX U3 CIUIABOB C IIMPOKUM
MHTEPBAJIOM KPHUCTAJUIM3ALNU NIPU MEAJIEHHOM OXJIaXIEHUN YacTO HaOIII01aeTcs
0COOBII BUJI 30HAJIbHOM JIMKBALIUH, HA3bIBAEMOW KOHYCOM OCaXAeHUs. B HuxkHEN
YacCTH OTJIMBKM WJIM CIINTKAa HAXOAUTCS CIUIAB C IOHM)XCHHBIM COZAECPKAHHEM
JIETKOIIJIAaBKUX KOMIIOHEHTOB, KOTOPBIA 00pa3zyeTcsi B pe3yJbTaTe OCAKICHHUS
TBEP/JbIX YAaCTHUL, UMEIOIINUX OOJIBIIYIO IJIOTHOCTh 110 CPABHEHUIO C JKUJIKOCTBIO
B [IEpUOJ, KOTJa 3TOMY MPOLECCY HE MPEMSITCTBYET KOHBEKLHS. ITO BO3MOXKHO
TOJIBKO B TOT IIEPUOJ 3aTBEpIAEBAHMs, KOTJa pAacIUIaB MOTEPSI TEIUIOTY
neperpeBa. B LeHTpe OTIMBKM TeMIieparypa MOJCPKUBACTCA  CAMOE
JUINTEIbHOE BpEMs M, CIIEOBATENIbHO, OCEJaHHE YacTULl 37Aech Haubosee
nmponoukuTenpHoe. [1o3ToMy 30Ha HEONHOPOAHOTO XMMHYECKOTO COCTaBa B
JaHHOM 4YacTU CIMTKA UMeeT (OpMy KOHYCa C BEPLIMHOM B LIEHTPAJIbHOM €ro
yacTu. Hanbosiee THIIMYHOE MPOSBIECHUE 30HAIIBHOM JIMKBAlMU COCTOUT B TOM,
YTO B F'OPU3OHTAJIBHOM CEYEHHMM OTIMBKUA XUMUYECKUH COCTaB HEOAWHAKOB. B
3aBUCHMOCTH OT XapakTepa paclpeaeeHus JMKBUPYIOINX KOMIIOHEHTOB CIIJIaBa

TAaKYIO JINKBAIIUIO HA3bIBAIOT HpHMOﬁ nim 06p3THOfI.

0) B MOBEpXHOCTHBIX y4YacTKax OTJIMBKH COJIEp)KaHUE JIMKBUPYIOIIETO
KOMIIOHEHTa COOTBETCTBYET €ro CpeaHEld KOHUEHTpaluh B CIUlaBe, 30Ha 1
COOTBETCTBYET TOH 4acTU OTJIUBKH, B KOTOPOIl 00pa3yroTCsi MEJIKUE PABHOOCHbBIE
Kpuctauibl. bonpmias CKOpOCTh 3aTBEplEBaHHUS IMOBEPXHOCTHBIX YYacCTKOB
CHOCOOCTBYET KPUCTAIM3ALUU KUAKOCTU CPEIHEro cocraBa 0e3 BBITECHEHUS
JIMKBUPYIOIIMX KOMIIOHEHTOB. 30HA 2, B KOTOPOW KOHIIEHTPALIMS JTUKBUPYIOIIETO
KOMIIOHEHTAa  HMJ)KE€ WM BBIIIE CPEIHEW, COOTBETCTBYET 30HE OTJIMBKU C
Pa3BUTBIMU  JIEHAPUTHBIMU  KpUCTAUIaMH. BO3HUKHOBEHHE  XHMHYECKOU
HEOJHOPOJHOCTH BBI3BAHO XapaKTEPOM KPUCTAILIM3ALMH U YCIOBHIMHU MUTAHUS
BO BpeMs ycaiakud cruiaBa. JleHapuTbl 00pa3yroT TBEpPIbIA CKENeT ¢
Pa3BETBICHHBIMM  MEXOCHBIMU  INPOMEXYTKaMHU. JIByxda3nas ~ 30Ha
KPUCTAJUIU3YIOIIENCsT OTJIMBKM B TOW wvacTu, rae oOpasoBanoch Ooiee 40%
TBepaoi (a3bl B BHUJE NEHAPUTOB, MPEICTABISIET COOOM KaMIUIIPHO-TIOPUCTOE
Tteno. Yacto cronbuaTble KpUCTaLIbl OOEIHEHBl HEKOTOPHIMU 3JIEMEHTaMU
CIUIaBa, KOTOPBIMHU oOoramaercs kuukas ¢asza. DTH 3JIEMEHThl U SBISIOTCA

JIMKBUPYIOLIMH.
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Bapianm 9

a) CIUIOIIHOCTh CIUIaBa B OTJIMBKE MOXET HapyllaTbCsl HE TOJBKO
yCaJloYHBIMM PAKOBHUHAMH M TOpaMHU, HO M Ta30BbIMH Jedextamu. Paznuuaror
7IBa BHJIa Ta30BBIX Je(EKTOB: SHIOTCHHBIE, 00pa3yIoUIecs MPH BbIICICHUH Ta3a
U3 METajula, U 3K30TC€HHbIC, BO3HUKAIOIINE B PE3YJIbTATE NMPOHUKAHUS Ta30B B
OTJIMBKY Y€pE3 €€ MOBEPXHOCTHBIN CIIOW. BeneacTBue Toro, 4To pacTBOPUMOCTD
ra3oB B METajulaX C MOHWKEHHEM TEMIEPATyphl CYHIECTBEHHO YMEHBILIAETCS, B
IIEpUOJ WX KPUCTAUIM3ALMHA M OXJIAKICHHS HAYMHACTCS BBIJCICHUE TIa30B.
[locne 3amonHeHus TUTEHHOM (OPMBI KUJIKUM METaJUIOM €ro 3aTBepjeBaHue
HAQYMHAETCA Yy CTEHOK (OPMBI, UYTO TMPEMATCTBYET YNAJCHUIO Ta30B U3
LEHTPAJIbHBIX 30H OTJIUBKH, [J€ U MPOUCXOIUT 00pa30BaHUE ra30BbIX PAKOBHH.
OtoMy cnocoOcTByeT TepMoau(dy3us raza K ILEHTPY OTJIMBKA H3-32
3HAYNUTEIBHOTO TEMIIEPATypHOIO TIpajueHTa II0 CEYCHUI0 OTIMBKU. Ecnm
LEHTpaJIbHbIE 30HBI OTJIMBKUA COOOILAIOTCS C MPUOBLIBIO, KyJla MOTYT CBOOOIHO
BBIXOJIUTh Ta3bl, TO OTJMBKa OyAeT IUIOTHOH, Jake NpU 3HAYUTEIbHOU
KOHIIEHTPALMU ra30B B UCXOIHOM JKHJIKOM MeTaiie. B psae ciaydaeB BblaEIEHNE

ra3a u3 ICpCChIIICHHOTO PACTBOPA IIPOUCXOIUT 110 BCCMY CCUCHHNIO OTJIMBKHU.

0) HecMoTpst Ha BBICOKYIO MPOYHOCTh METaJljla, BCE e OKa3bIBAETCS, UTO
JABJICHUE B Ta30BBIX MYy3bIPbKaX MOKET MPEBBICUTH €r0 COMPOTUBIICHHUE, YTO
MpUBEAET K BOBHMKHOBEHHMIO MEJIKHUX TPEUIUH. B OTAEIBHBIX CiIydasx ra30BbIC
nedeKThl MOTYT BO3HUKATh 3a CUET HE TOJBKO PACTBOPEHHBIX B METAJIJIE ra3oB,
HO W Ta30B, OOpa3yMIIMXCS B OTJIMBKE IMPU KPUCTAUIM3alMHM MeTamia. Tak,
HampuMmep, B CTalld, COJAEPKAIIEH KHUCIOPOJ, MOTYT OOpa30BBIBATHCS OKCHUJIBI
yriiepojia B PE3yJbTaTe B3aUMMOJICUCTBUS yIJIEpoJa C OKCHAAMU Kejesa,
BBIJICISIOMIUMUCS U3 KUJKONO MeETayla MpH  KPUCTAUIU3AIMU  TBEPIOTO
pactBopa. s mpemoTBparieHus oOpa3oBaHUsS B OTJIMBKAaX Ta30BbIX JIE(PEKTOB
HEO0OX0UMO O0OecreynBaTh MHUHHUMAJIbHO BO3MOXKHOE COJEp)KaHUE Ta30B B
KUJKAX CIJIaBaX H CO37aBaTh YCIOBHUS MJIs YJAJICHHUS OOpa3yroIIUXCsS B
OTJIMBKaX ra3oB. ['a30Bble JMe(PEKThl AK30I€HHOTO XapaKTepa SIBISIOTCS YacTOM
MPUYMHON Opaka OTIMBOK U MOATOMY TPEOYIOT CHEIUAIbHOTO N3YUYeHUs. 3aXxBaT
ra3oB CTpyeu MeTajuia mpH 3anoJTHEHUU (GOPMbI BO3MOKEH TOJIBKO MIPU CHIIBHOM
TypOy/Iu3aluu TMOTOKAa METala, YTO MOXKET OBITh yCTPAHEHO HM3MEHEHHEM

KOHCTPYKIIMHU U Pa3MEPOB JINTHUKOBON CUCTEMBI.
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Bapianm 10

a) POpMHpPOBAaHUE JIUTOM CTPYKTYpPbl UYTYHHON OTJIMBKHA ONPEIEISETCS
IpoLECCaMU TMEPBUYHON KpUCTAJIM3AlMUM. B  3aBUCMMOCTH OT CTENEHU
ABTEKTUYHOCTH  CIJIaBa €ro 3aTBEp/IeBaHHWE Ha4yMHAETCI C OOpa30BaHMS
U30bITOYHOM  (a3pl — aycTeHUTAa B  JOIBTEKTHYECKUX UYTyHAX WJIU
BBICOKOYTIIEpOAUCTON (a3pl — B 3adBTeKTUYECKUX. Hanbosiee BaXHBIM H
3HAYUTENbHBIM, HO OJHOBPEMEHHO W HAUMEHEE HCCICIOBAHHBIM SIBIISIETCS
ABTEKTHYECKOE  mpeBpamieHue. [lpu  aHanmmM3e  mpoueccoB  HEOOXOIUM
BCECTOPOHHUH yUeT KaK TEPMOJUHAMUYECKUX, TaK U KUHETUYECKUX (HhaKTOPOB.

[Ipy 3BTEKTHYECKOM MPEBpPALEHUU MPOMCXOAMUT paCMa] KUIAKOCTH Ha
ayCTEHUT U BbICOKOyIriepoauctyro (azy. Ilocmeansss onpenenser KOHEUHYIO
CTpykTypy uyryHa. OH Oyner O€eNbIM, €CIM BBICOKOYTJIEPOAUCTON (azoi
ABJIIETCS 1IEMEHTUT, WM CEPbIM, €CIIM BBICOKOYIJIEPOIUCTON (a3oil sSBIsETCS
rpadut. [Ipu cMemaHHONW KpHUCTa/UIM3alUKA MOTYyYaeTCsl MOJOBUHYATHIA UYTYH.
XapakTep 3BTEKTHUECKOM KpUCTAUIM3allMU CYIIECTBEHHO BIMSET Ha (opMmy,

pa3Mephbl U pacipeiesieHne rpa@UTOBBIX BKIOUEHUN B CEPOM UyTYHE.

0) dopmOBKa B MOYBE MOXKET OBITh OTKPBHITOM M 3aKpbITOM. B obomx
Clyyasx MEpBOM omepanuend sBISETCS MOATOTOBKA IMOYBBI, WJIM KaK TOBOPST,
MOArOTOBKA MOCTeNd. [IpuMEHsI0T (POPMOBKY MO MSATKOM M TBEPAOW MOCTEIH.
[Ipy U3roTOBIEHUU KPYIHBIX OTIMBOK, HAIPUMEP AETajel METAILUTyprHueCKOTo
o0opynoBaHusi, (POPMOBKY B IMOYBE OCYHIECTBJSIOT MO TBEpAOW moctenu. s
ATOr0 B 1M0JIy (POPMOBOYHOTO YYACTKA BBIKAMBIBAIOT SIMY IIMPUHOW U TIIyOMHOU
Ha 250 -500 MM Oojbllie COOTBETCTBYIOLIMX pa3zMepoB Mojenu. Ha gHO siMbI
HACBINAIOT Y YIUIOTHSIOT CJIOM KPYITHOI'O 1IaKa, KOTOPBIA HAKPBIBAKOT POTOXKEN
WJIM CJIOEM COJIOMBI, YCTaHABIMBAIOT BEHTWIALIMOHHBIE TPYOBI ISl OTBOJA ra30B
U3 (QOpMBI, 3acChIalOT M YIUIOTHAIOT HANOJHUTEIbHYI0 CMECh. 3achlIKy
HAIOJIHUTENLHON CMECH 3aKaHYMBAIOT, KOorja TJIyOMHa sIMbl OyJIeT MeEHbIIIe
BbICOTHI Mojenn Ha 30-80 Mm. 3arem AenaroT BEHTWJISILMOHHBIC KaHalbl U
3aChINAIOT O0JIMIIOBOYHYIO cMeCh. [lociie mpuroToBiaeHus: TBEPIOM MOCTENN B HEE
OCAXHUBAIOT MOJIEIIb , TOPU30HTAIBHOCTD €€ PACIOJIOKEHHS IPOBEPSIOT YPOBHEM.
Kpas ¢opmbl ciierka cmadyMBaloT BOJOM, MOJENb PacTaJIKUBAIOT, YTOOBI

o0ecreunTh ee JIETKOe M3BJIeueHue u3 (PopMbI.
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Bapianm 11

a) OCHOBHYIO 4acTh ()OpPM MOJIy4ar0T MAIIMHHON (POpMOBKOM. MaruHel
MO3BOJISIIOT MEXAHU3HUPOBATh JIBE€ OCHOBHBIE omnepanuu (pOpMOBKH (YIJIOTHEHUE
cMecH, yaaleHue mojnenu u3 (GopMbl) U HEKOTOphle BcromorarenbHbie. [lpu
MEXaHMU3alMU Tporecca (OPMOBKM yiaydllaeTcss KayecTBO YIJIOTHEHUS,
BO3pacTaeT TOYHOCTh pazMepoB OTJIMBKH, pe3Ko MOBBIIIAETCA
IPOU3BOAUTENBLHOCTh TpyZda, oOJyierdaercss TpyA pabodyero M yJIydllaroTCs
CaHUTAPHO-TUTHEHUYECKUE YCJIOBHS B IieXe, yMmeHblnaercs Opak. Ilpomecc
U3rOTOBJIEHHS (JOPM B MAPHBIX OMOKAX HA MalIMHAX UJET CIEIYIOIIUM 00pa3oM.
@OpMOBOYHASI CMECh KAKMM-JIMOO TPAHCHOPTHBIM CpPEICTBOM IMOAAETCS B
OyHKEpBl, YCTAaHOBJICHHBIE HaJ MalIMHaMU. [lycTble BEpXHSS U HUXKHSIS OIOKH C
MecTa BbIOMBKHA ()OpM MOAAIOTCA K MallMHaM 1o pojbsranraMm. Kak mpasuio,
HIDKHIOKO TOJy(pOpMy M3rOTOBJISIOT Ha OJHOM MalllMHE, a BEPXHIOI Ha JIPYTOM.
Ha wmopmens ¢ MOmenbHOM TIUIMTOM, 3aKPEIUIEHHYKD Ha CTOJI€ MAIIWHBI,
YCTAaHABJIMBAIOT OINOKY, JaJee€ C MOMOUIbIO J03aTOPa OMOKY 3aIOJHAIT CMECHIO
n3 OyHkepa. 3aTeM CMeCh YIUIOTHSIOT. ['0TOByI0 mnoiyhopMy CHUMAIOT C

MalllMHbI U IIOAAX0T Ha IIPUCMHOC YCTPOﬁCTBO.

6) Ilocne 3aTBepaeBaHuUsi OTIMBKY BBIAEpPKHUBAIOT B (dopme s
OXJIQXKJIEHHUS O TeMIIepaTyphl BHIOMBKHU. UeM Bhlillle TeMIiepaTypa BbIOUBKU, TEM
KOpOoY€  TEXHOJIOTMUECKHH IIMKJI  HM3rOTOBJICHUS OTJIMBKM UM OoJIblie
MPOU3BOAUTENBHOCTh (POPMOBOYHO-3IMBOYHOTO YydacTka. OIHAKO BBICOKas
TeMIlepaTypa BBHIOMBKHM HEXeJlaTelbHa M3-3a OMACHOCTH Pa3pyIleHUs OTIUBKH,
oOpa3zoBaHus JePEKTOB WM YXYyHILIEHUA €€ KadecTBa. BOmu3u temmeparypbl
KpUCTAIIM3AIMM  CIUIaBbl HMMEIOT HU3KHWE TMPOYHOCTHBIE M IJIACTUYECKHUE
CBOMCTBA, MOATOMY ONACHOCTh Pa3pyLIE€HUs OTIMBOK O0COOCHHO Benuka. Kpome
TOTO0, Ha BO3JyX€ OTJIMBKH OCTBHIBalOT ObicTpee, ueM B Qopme. Ilpu sToM
HEPAaBHOMEPHOCTh OXJIAKJICHHUSI MACCUBHBIX U TOHKMX CEUEHUM YCUIIMBACTCS, U
YpPOBEHb BHYTPEHHUX HAINpPsHKCHUM B OTIMBKE Bo3pacTacT. PaHHSS BBIOMBKA
MOXXET NPHUBECTH K OOpa30BAHMIO TPEIIMH, KOPOOJIEHUID M COXPAHEHUIO B
OTJINBKE BBICOKUX OCTATOYHBIX HAIIPSAKEHUM.

JlnutenbHas BbIAEpKKAa B (OpME C IENbI0 OXJaKICHUS [0 HHU3KOU
TEMIIepaTyphbl HelenecooOpa3Ha C JKOHOMHYECKOW TOUYKH 3PEHHS, TaK Kak

YAJIUHACT TEXHOJIOTUYECKUH OUKJI U3TOTOBJICHUA OTIIMBKU.
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Bapiaum 12

a) OOpyOka OTIMBKHM 3aKIIOYaeTCs B OTACICHHH OT Hee MNPUOBLIEH,
JUTHUKOB, BBHITIOPOB M B yAAJICHUU 3aJIMBOB IO MECTY COMpPSHKEHUS MOoaypopMm
WM B 00JIaCTH CTEPIKHEBBIX 3HAKOB. OOpyOarOT OTIMBKH C TIOMOIIBIO MOJIOTKOB
U MTHEBMATUYECKUX 3yOWJI, IPECCOB, JICHTOYHBIX U JUCKOBBIX M. B HEKOTOPBIX
ClIydasx IpUOBLTH OTPE3al0T Ha TOKAPHBIX CTAaHKAX.

JINTHUKHA OT YYTYHHBIX OTJIMBOK JIETKO OTOMBAIOTCS MpH claboM yaape.
OT Menkux OTIMBOK OHHM OTIENAIOTCS B OCHOBHOM IpU BBIOMBKE (HOpM.
OcraBivecs Ha OTJAMBKAaX JUTHUKUA OTOMBAIOT MOJOTKaAMU WA 00JaMbIBAIOT Ha
npeccax. B OTAeNnbHBIX chnydyasx OTIAEICHHUE JMTHUKOB OT UYT'YHHBIX OTJIMBOK
COBMEILAIOT C MPEIBAPUTEIILHON OUYUCTKOM B TaNTOBOYHBIX Oapabanax. JIuTHUKN
OT MEJIKHX CTaJbHBIX OTJIMBOK TaKke€ OTOMBAIOT MOJOTKaMu. [IpuObuim u
JUTHUKHA OT KPYMHBIX OTJIIMBOK U3 YTIIEPOJUCTHIX U HU3KOJIETUPOBAHHBIX CTasIeh
OTACIIAIOT JOYrOBOM M Ta30BOM pe3kou. lIpm mnpoumsBoacTBe OTIMBOK U3
HEKOTOPBIX BBICOKOJIETMPOBAaHHBIX  CTaJled i 3TOM 1LEeIu MPUMEHSIOT

MEXaHUYECKYIO WM aHOJHO-MEXAaHUUYECKYIO PE3KY.

6) IlpuObuib — 3TO YacTh  JIMTHUKOBO-TIUTAIONIEH  CUCTEMBHI,
OpelHa3HAauYCHHas i1 YCTpPaHEHUS B OTJIMBKE YCaJOYHOM pPAaKOBHUHBI U
MOPUCTOCTU. B COOTBETCTBMM C NPHUHIMIIOM HAMNpPaBJICHHOW KpUCTAJUIM3aLUU
IPY 3aJIMBKE TOHKHE YaCTH OTJIMBKU BBITOJHEE PACIOJIArarb BHU3Y, a TOJICTHIE —
HaBepxy. Ha mocnennue cBepxy ycraHaBinuBaroT npuObiu. Korga sto caenate
HEBO3MOJKHO, JJISl OTAEIBHBIX TEPMHUECKUX Y3JI0B MPETyCMaTpPUBAIOT OOKOBBIE
npuoObM.  [{ns  obOecrniedeHHs HANMpaBIEHHOCTH — 3aTBEPIAEBAHMS  MOYKHO
UCIIOJI30BaTh  HApy)XHbIE W  BHYTPEHHHE XOJOJWIBHUKHA. OTCyTCTBHE
BO3MOXHOCTEW 00pa30BaHUsl yCaJOYHbIX N€(PEKTOB B OTIMBKAX MPOBEPSIOT IO
YEPTEKY.

[Ipubbimu  paznuyaroTCs B  3aBUCMMOCTH OT  IOCJIEOBATEIbHOCTU
MOCTYIUICHUH B HUX MeTa/lla. MPOTOYHbIE MPUOBUTH 3PPEKTUBHEE CIUBHBIX, TAK
KaKk OHM B OOJbIIEH Mepe pa3orpeBaloTCs MPOXOIAIIMM Yepe3 HUX BO BpeMs
3aMUBKU  MeTaioM. OTKpBITbIE NPUOBUIM MPUMEHSIOT MpU  HM3TOTOBJICHUU
KPYIHBIX OTJIMBOK. B HHX MOXHO J0JMMBaTh MeETall WM 3achllaTh

9K30TCPMHUUCCKHEC CMCCHU JIsL €T0 pa3orpeBa.
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Bapianm 13

a) JIutelHble-KOBIIM — 3TO €MKOCTH, METAIMYECKUN KOXKYyX KOTOPBIX
U3HYTpU (PyTEepoBaH OrHEYNOpPHbIM MaTepuaioM. KoBuiu npeaHasHaueHbl AJis
KPaTKOBPEMEHHOI'O XPAHEHUSI U TPAHCIIOPTUPOBAHUS JKUJKOIO METAILIA, a TAKKE
JUIA 3aJUBKU €ro B JUTEHHYI0 (opMmy. B KoBIIax OCYyIIECTBISIIOT U Pl
METAITyprUuecKux  omepanuil:  paduHupoBanue, MoauUIUpPOBAHHE U
JIETUPOBaHUE.

JIuTeitHbie KOBIIH KITACCH(PHUITUPYIOT IO CIIOCOOY PETYIMPOBAHMS pacxo/ia
MeTajlyla IpU pas3jiuBKe, IO TEOMETpUM pabodyel moJocTH M CHOCo0y
TPAHCIIOPTUPOBAHUSL.

[To cocoOy perynupoBaHus pacxoja MeTajljia IpU pa3IMBKE pa3inyaroT
MTOBOPOTHBIE U CTOTIOPHBIE KOBIIMU. V3 TOBOPOTHBIX KOBILEW PaCIlJIaB Pa3IUBaOT
B (OpMBbI uepe3 CIMBHOM HOCOK, pacxoj METajula pPEryJupyloT MOBOPOTOM
KOBILIA BOKPYI TOPU3OHTAIBHON OCU. HaKIOHSAIOT MX C MOMONIBIO  PYYHBIX
pBIUAXHBIX cucTeM. IIpu pas3nuBKe W3 IOBOPOTHBIX KOBIIEW BO3MOXKEH CIIUB
BMECTE C METAJUIOM IIJIaKa U MOIMAJJaHue €ro B MoJocTh (Gopmbl. s n3bdexanus
ATOr0 B KOBIIAX YCTAHABIMBAIOT MEPETOPOJKH WM KepaMHUYeCKHe TpyOKH,

00ecreunBaroIfe MOCTYIIEHHE YUCTOr0 METaJIa U3 HUKHUX YPOBHEH.

0) benblii 4yryH IMHMPOKO NOPUMEHSIOT [JIs W3TOTOBJICHUS JieTajei
ApoOUILHOTO 000PYAOBAHKS, I€TAEeH IIJIAMOBBIX HACOCOB, JIONACTEN IIHEKOB U
T.1. HenerupoBaHHbii Oenblif 4UyTyH 00J1aJa€T MOBBIMIEHHONW XPYIKOCTBIO U MPU
OOBIYHBIX pEXHMaxX He mojaaercs oOpaboTke pezanueMm. OTIMBKH, UMEIOIINE
OesibIii M3JI0M [0 BCEMY CEUYEHHUIO, MPUMEHSIOT B Clydyasx, KOTJIa AETalld He
TpeOyIoT MexaHudecko oOpabOTKM M HE TMOABEpPralTcs B Ipoliecce
AKCIUTyaTalliM yAapHbIM Harpy3kam. Jletanu, paOoTtaroniye B yCIOBHAX
YCUJIEHHOTO M3HOCA W TOBBIIICHHBIX HAarpy3oK, HalmpuMep IMpOKaTHbIE BaJIKH,
U3TOTABIMBAIOT W3 4YyryHa C TOBEPXHOCTHBIM oOTOeIoM. MakpocTpyKTypa
OTJIMBOK COCTOMT U3 HApYXHOTO CcJosg Oeloro 4YyryHa, OOECHeuMBaroIlero
BBICOKOE€ CONPOTUBIIEHUE W3HOCY, U CEPALIEBUHBI K3 CEPOro UyryHa,

06ecneqHBaI0mero BA3KOCTb U ITPOYHOCTHb OTJIMBKH.
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Bapianm 14

a) OcobenHoctu mpolecca MIPUTOTOBJIEHUS JKUJIKOIO YyryHa
(mpuMeHsieMble IIUXTOBBIE MaTepHalbl U METOJAbl IUIABKH) B 3HAYMTEIBHOU
CTENIEHU ONPEJEISAI0T CBOMCTBA UyryHa OTJIMBKU. B Hacrosmiee Bpems 10 90 %
BCEro uyryHa BBIIUIABIIIETCS B BarpaHkax. HemnpepblBHO Bo3pacTraromue
TpeOOBaHUS K  CBOWCTBAaM  YYIryHOB, COCJAMHEHHE  HOBBIX  MAapoK
MOJIU(ULIMPOBAHHBIX W JIETUPOBAHHBIX YYI'YHHOH BBI3BIBAET HEOOXOIUMOCTb
[IMPOKOTO BHEJPEHHUs IUIaBKH B DJEKTpOINedax, TJIaBHBIM 00pa3oM B
MHAYKUMOHHBIX  Ie4ax IOPOMBILUIEHHON  YacTOTHI. OnHOBpPEMEHHO
COBEPILEHCTBYETCS MPOLECC BarpaHOYHOM IIABKM C LEIbI0 IOJIYYECHHS
BBICOKOKAUECTBEHHOI'O YyI'yHa TP MUHUMAJbHBIX 3aTpaTax.

[Ipu BarpaHOYHOW IUTaBKE BO3MOXKHO HCIIOJIB30BaHWE M TEPEAETbHBIX
JOMEHHBIX YYyTyHOB, OTJIMYAIOIIMXCS HU3KUM cojepkaHueM kpemuus. llpu
3aMEHE IUTEHHBIX YYyTYHOB B HIMXTE MEpeNeIbHBIMA OTMEUYaeTCsi HEKOTOpOe
yJIy4lleHUE MEXaHUYECKUX CBOWCTB, TIIOBBIIIEHUE JKUJKOTEKYyYeCTH U
CKJIOHHOCTH K OTO€Ny BBIIIABISAEMOro ceporo 4dyryHa. OgHako MpUMEHEHUe
HNEPEleNIbHbIX ~ YYTYHOB  MPEJONpPEAEseT  CYLIECTBEHHOE  YBEIMUYEHUE

(deppocuanIMs B METAIIO3ABAJIKE.

0) [lpu nuthe mox JaBlieHHUEM MeTalinyeckas hoopma, Ha3pIBaeMasl pecc-
dbopmoii, 3amojHAETCS  paciylaBOM TI0J  JACHCTBHEM  BHEIIHEH  CHUIBI,
MPEBOCXOSIIEN CUITY TSKECTH, a 3aTBEPACBAHUE B HEW OTJIMBKU MPOUCXOIUT
noa M30BITOYHBIM JaBiieHueM. [locienHee co3garOT C MOMOIIBIO TOPIIHS B
KaMepe MPEecCOBaHMs, KOTOpas COEAMHEHAa C TMOJOCThIO Mpecc-(POopMBI.
TexHOonorus JUThS MOJ JABJICHUEM OTIMYACTCS KOPOTKUM LHUKJIOM, BKJIKOUYAET
MaJIO Olepaluid, HO  peanu3alus KX BO3MOXHA TOJBKO C TMPUMEHEHUEM
crienuaibHbIX MamuH. [1o ycTpoHCTBY y3/1a mpeccoBaHMs UX KIaCCUPUIIUPYIOT
Ha TPU THUIIA: C XOJIOAHOW TOPU3OHTAIBHOW, C XOJIOAHOW BEPTUKAJIBHOU U C
ropsiyed BEPTUKAIBHOM KamepaMH mpeccoBaHusd. B mMammnax B mammnHax c
XOJIOZIHOM TOPHU30HTAIILHOM KaMepoW mpeccoBaHMs Ipecc-(hopMa COCTOUT U3
HETOABMKHOU U ToABMXHOU Tosrydopm. [lepBasi mpukperieHa K HEMOABMKHON
IJIMTE MAaIllMHBI, a MOJBW)XXHAas — K MOABWXKHOU mmiute. [Ipecc-popmbl MoryT

HMCTb KaHaJIbl AJI1 BOOSHOI'O OXJIaXACHMA.
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Bapianm 15

a) [IpuroroBnenne cmecei MpEeAyCMaTPUBAET MOJTOTOBKY HCXOIHBIX
(OpPMOBOYHBIX MaTepuaioB, 0OpaOOTaHHBIX CMeCed U TMPUTOTOBICHUE CAMHUX
cMecell ux 3Tux matepuaioB. [lecku, mocrymnamnme Ha CKIIaJl JUHEHHOTO 1exa,
cymar mpu temmeparype 250 ° C B medax 6apaGaHHOTO THIIA WIH B yCTAHOBKAxX
JUISL CYILIKY B KUIALIEM ciioe. ICXOIHBIN NECOK MOAAETCs Ha pelIeTKy. /IbIMOBbIe
ra3sl npu temneparype 1000 °C HAIPaBJISIIOTCS TOJT U30BITOYHBIM JIABICHUEM U
00pa3yloT ¢ MECKOM MHEBMOKUIAIUN ciiol. VHTEHCHBHOE MepeMenInBaHue
obecnieunBaeT AG(PEKTUBHBIA TEIUIOOOMEH MEXAY TOpPSAYUMU Ta3aMH U
YaCTHUI[AMU TIECKa, KOTOPBIE OBICTPO BBICYIIUBAIOTCA. Pacmupenne KOHUYECKOTO
pe3epByapa CHOCOOCTBYET CHUKEHHUIO CKOPOCTH JBMIKEHHUS TECUYMHOK U HX
ocenanud. Cyxoil MECOK BBITEKAET 4epe3 Keno0, a BIAKHBIA — HENpPEepbIBHO
MOCTYNAET MO TPAHCIIOPTEPY YE€pE3 BOPOHKY. BHICYIIEHHBIN NECOK OXIaXKIACTCS
JI0 HOPMAJIbHOM TemIepaTypbl U MPOCEUBACTCS C LEJIbI0 OTACIICHHUS KOMbBEB,
rajbKi U Pa3JUYHBbIX MOCTOPOHHUX BKJIIOYEHUN YEPE3 CUTO C Pa3MEPOM SUEEK
3-5 MMm. [l 3TOrO HMCHONB3YIOT OapabaHHBIC, KOHMYECKHE CHTa M CHTa C

IIJIOCKHUM IIOJIOTHOM.

6) MonenssMu Ha3bIBAIOT NPUCIIOCOOJICHUS, TMpEIHA3HAUYCHHbIE TS
MOJyYeHUs] B JIUTEWHBIX (opMax MoOJOCTeH, KOH(UTypalus KOTOPBIX
COOTBETCTBYET  M3rOTOBJSIEMBIM  OTJIMBKaM. Mogenp  OTinM4yaercs 1o
KOH(UTYpallMKU U pa3MepaM OT MOoJydaeMoil 1o Hell OTJIMBKU. B 3aBUCUMOCTH OT
KOHCTPYKITUU OTJIMBKY OHA MOXET OBITh HEPA3BEMHOUM U Pa3bEMHOM, COCTOSIIEH
U3 JIBYX U OoJiee yacteil. Mojenb CHa0XarlT CHelUaIbHBIMU BBICTYNAOIIMMU
gacTsiMu — 3HakamMu. OHU 00pa3yroT B ¢opme yriyOJieHHs], TpeIHa3HAYCHHbBIC
JUISl YCTAHOBKU U (PUKCUPOBaHUS CTepKHs. J[Jisi oOJerdyeHust u3BjleueHUsl MOICIIH
U3 (QOpMbI UX BEPTUKAIbHBIE CTEHKH BBITIOJHAIOTCS C (HOPMOBOUYHBIMU
YKJIOHAMU, BEJIMYMHA KOTOPBIX 3aBUCHUT OT BBICOTHI CTEHKH, MaTE€pUalia, MOJICIIH
1 crioco0a U3rOTOBIICHUS OTJIMBKH.

B cooTBeTcTBHM C 4YepTEXKOM OTJIMBKM Ha MOJEIW MPEIyCMaTPUBAIOT
MPUITYCKH HAa MEXaHUYECKYl0 O0OpabOTKy OTIMBKHU. Pa3smepbl Monenu AOHKHBI
ObITH OOJBIIE pa3MEpPOB OTIMBKM HAa BEJIMYMHY JUTEHHOW ycaaku. Mojenb
JOJDKHA OBITh JIETKOM, HO JOCTAaTOYHO KECTKOH, YTO OCOOEHHO BaXXKHO TpHU

HN3TOTOBJICHUH HOJ'Iy(l)OpM Ha IMPECCOBBIX MallWHaX.
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Bapianm 16

a) OTIMBKM, MNPOIIECAIIME MPOMEXYTOUHBIH KOHTPOJb Ha Pa3IMYHBIX
CTaUsAX TEXHOJOTHYECKOTO MPOIECCa, MOJBEPrat0T OKOHYATEIbHOMY KOHTPOJIIO
JUISL ONPENENIEHUS] UX COOTBETCTBHUSl TPEOOBAHMSIM CTAaHAAPTOB M TEXHUYECKHX
ycioBui. IIpoBepsOT XMMHYECKHI COCTaB CIUIaBa, CTPYKTYPY, T€OMETPUIO U
pasmMepsl OTJIMBOK, MEXAHWYECKHE CBOWCTBA, YCTAHABIMBAIOT OTCYTCTBHE
MOBEPXHOCTHBIX M BHYTpEHHHMX JedeKToB, B 3aBUCHMMOCTH OT Ha3HAYEHUS U
OTBETCTBEHHOCTH OTJIMBOK MTPOU3BOIAT CIUIOIIHOM U BRIOOPOUHBIN KOHTPOJIb.

CooTBETCTBHE MO F€OMETPUU YCTAHABIMBAIOT IYTEM Pa3METKU OTIMBOK
Ha CIEHHAIBHBIX Pa3METOYHBIX CTOJax (IJIMTaX) C MOMOUIBIO Pa3IMYHBIX
U3MEPUTENBHBIX ~ MHCTPYMEHTOB UM  mpucnocodseHuil. Tak  BBIABIAIOT
KOpoOJIeHHe, TEepPeKoC, MNOAYTOCTb M Pa3HOCTEHHOCTh. (CuUcTeMaTHUYeCKU
KOHTPOJIb Pa3MEPOB OTIMBOK MO3BOJSET CBOEBPEMEHHO NPEIYNPEIUTh Opak u3-
3a U3HOCA WM KOPOOJICHHSI MOJIENIEN U CTEP>KHEBBIX SIIUKOB. TOYHOCTH OTIMBOK
10 Macce yCTaHABJIMBAIOT B3BEIIMBAHUEM.

Yucio OTIUBOK, OTOMpAaeMbIX [UIsl HCHOBITAHUSA, PETJIAMEHTUPYETCS

TCXHUYCCKUMH YyCJIOBUAMMU HaA ITOCTABKY.

0) TpewuHbl MEPBOro pojia BO3HUKAIOT MPU PE3KOM OJHOCTOPOHHEM
HarpeBe CTEHKHU. B u30xHHIIE OHU 00pa3yroTcs BO BPEMS 3allOJHEHUS CTAJIBIO.
HarpeBasice oT mocnenneir ¢ BHyTpeHHeW (pabouei) TOBEPXHOCTH, YYT'YH
CTPEMUTCSl PACIIMPUTHCS, B PE3yJbTaTe€ YEro B HAPYX HBIX, 00OJEe XOJOIHBIX
CJIOSIX CTEHKM BO3HHMKAIOT PACTATMBAIOIIME HamNpsyKeHUs. TpeluHbl MEepBOro
pOJia MPOXOASAT HA BCIO TNIyOMHY CTEHKH U MOJHOCTBIO Pa3pyIIatoT U3J0KHHUILY.

Tpeumnbl BTOPOro poja, BOZHUKAIOIIME U Pa3BUBAIOLIUECS C BHYTPEHHEH
MOBEPXHOCTH, MOCTENEHHO YBEIMYMBAIOTCS (MO TIIyOMHE W MPOTSKEHHOCTH) C
YBEJIIMYEHUEM YHUClIa TeIuiocMeH. [IpuurHON MX MOSBIEHUS U POCTa SBISIOTCS
TAaK)K€ PACTATUBAIONIME HANPSDKEHMS, BO3HUKAIOIIME OT TOPMOXEHUS YCAIKU
YyryHa BO BpeMs OBICTPOTO OXJaXIEHHUS BHYTPEHHEH IOBEPXHOCTHU TIOCHEe
U3BJICUEHUS CIIUTKA U3 W3JIOKHULKBL. [[pruunHOoil 00pa3oBaHUs TPEUIUH TPETHETO
poJla CUMTAIOT IMKIMYECKU MOBTOPSAIOIIMECS HAarpeB M OXJIAXKIACHHE UYyTryHa C
BHYTPEHHEW CTOPOHBI CTEHKH, BBI3BIBAIOIINE HEPABHOMEPHYIO IJIACTHYECKYIO

nedopMaluio OTACIBHBIX 3€PCH.
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Bapianm 17

a) TexHOJIOrM4ecKkuid MpOLECC M3rOTOBJIEHUS OTIMBKU NPOEKTHPYIOT B
ONPENEIICHHOW TOCJIEIOBATENBHOCTH U B COOTBETCTBUM €O cTaHmapramu. Ilpum
MIPOEKTUPOBAHUH MMOCTYMAIOT CIEIYIOIUM 00pa3oM.

Ha 4yeprexx wm3menuss HAHOCAT  MOJECIBHO-JIUTEHHBIE  YKa3aHMUS.
JlonmonHEeHHbI TakuM 00pa3oM 4YepTeX NpU €IHUHUYHOM U MEIKOCEPUIHOM
IIPOU3BOJICTBE MPEJCTABISET COOOM OCHOBHOW TEXHOJOTHMYECKUHN JOKYMeHT. OH
OTIpe/IeTIsieT Bce 0OCOOEHHOCTH TEXHOJIOTUYECKOTO MPOIEcca U SBISETCS OCHOBOM
JUTSI IPOEKTUPOBAHUS U U3TOTOBJICHUSI MOJIEJIBHOIO KOMIUIEKTa U BBIOOpA APYTHUX
MPUCTIOCOONCHM  (OTMOK, ITabJIOHOB), HEOOXOMUMBIX JUIsl W3TOTOBIICHUS
nuterHoM ¢dopmbl. B mMaccoBoM M KpymHOCEpUWHOM IPOU3BOJICTBE Ha BCE
OOBEKTHl MOJICJIBHOM OCHACTKM  pa3paldaThlBalOT pabounMe 4YepTekd U
TEXHOJIOTUIO U3rOTOBJIEHUS KaKO0r0 BUJA OCHACTKH.

3anoJIHAIOT TEXHOJIOTMYECKYIO KapTy, B KOTOPOM ONPENEISIOT MOPAI0K
onepauuii 1 METOAUKY U3TOTOBJIEHUS OTJIMBKHU.

BrruepuuBaror ueptexxk coOpaHHoOM ¢Gopmbl co BcemMu pazmepamu. OH
JOJDKEH JaBaTh MPEJCTABICHUE O PACIOJOKEHUH CTEPKHEH JIMTHUKOBOM

CHCTCMBEI.

06) CoBpeMEHHOE METALTyPruuecKoe MNPEANPUSTHE SBISECTCS HE TOJBKO
KPYyITHOMACIITa0HBIM, HO 151 BBICOKOMEXaHU3UPOBAHHBIM 151
ABTOMATU3UPOBAHHBIM, OOBEAUHSAIONIUM  pa3JIMUHbIE  MPOU3BOJICTBA  OT
IIOAIOTOBKU PYIHOTO CBIPbS O TOTOBOrO Mpokara. J[pyrom OTIMYUTEIBHOU
YEepTOM COBPEMEHHBIX METAJUTYPTHUECKUX MPEANpUATUM, 00YyCIOBIUBAIOIICH
UCIOJIb30BAaHUE PA3HOOOPA3HBIX MAIIMH U MEXaHU3MOB, SBJISICTCS UX OCHAIIICHUE
arperatamu OOJIbIION €AUHUYHON MOIITHOCTH.

B pa3snuyHbIX NOABEMHO-TPAHCIIOPTHBIX MAIIMHAX U TEXHOJIOTHYECKOM
000pyI0BaHUH, 3HAYUTEIbHASI YaCTh KOTOPOro paboTaeT B TSKEIBIX YCIOBHUSX,
MHOTHE JACTAId HYXXHO TEPUOJUYECKA 3aMEHATh. B OOJBIIMHCTBE CiTydacB
3arOTOBKH JIJISI HUX OTJIMBAIOT Ha PEMOHTHBIX 0a3aX TOpHO-000TaTUTENbHBIX U
METaJUTypTUUECKIX KOMOWHATOB (3aBOJOB), B COCTaB€ KOTOPHIX HMMEIOTCS
JTUTeHHbIC 1eXU. Bompliasg 4yacTh 3TUX CMEHHBIX JETajled MpeacTaBiseT coOoi

OOBIYHEIC MallIMHOCTPOUTCIIbHBIC OTIIMBKH.
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Bapiaum 18

a) BcnenctBue 007b1IOI UYYBCTBUTEIBHOCTH UYTYHOB K CKOPOCTH
OXJIAXJECHUS, HMX CTPYKTypa M MEXaHWYECKHE CBOWCTBA CYLIECTBEHHO
U3MEHSIOTCS OT MOBEPXHOCTH K cepeaunHe. [1o cTpykType cedeHHne Bajlka MOKHO
pa3OuTh Ha TPU 30HBI: HAPYXKHYIO U3 0enoro yyryHa (MEepiauT U LIEMEHTHT);
NEPEeXOHYI0 U3 TMOJOBUHYATOrO 4YyryHa (MEpJiuT, LEMEHTUT, Tpadur);
CEPJILIEBUHY U3 CEPOTrO YYyTYHA, B KOTOPOM OTCYTCTBYIOT BKJIFOUCHHUS CTPYKTYPHO
CcBOOOJHOTO IIEeMEHTUTA. PerynupoBarh CTPYKTypy U CBOWCTBAa MOKHO, U3MEHSS
XUMHUYECKUN COCTaB UyT'yHa U CKOPOCTh OXJIAXKICHUS BaJIKa.

OcHoBHass Macca Marepuaja BaJka JOJDKHA O0ecleunBaTh OOIIyIO
BBICOKYIO MEXaHUYECKYIO IPOYHOCTh, YTO MOXKET ObITh JOCTUTHYTO METOJAMH U
TEXHOJIOTUYECKHUMH TpUeMaMu. BaxHoe 3HauyeHHe Hapsay CcO CTPYKTypou
METAJIIMYECKOM MaTpUIbl YyI'yHa UMEET KOJIUYECTBO U Gopma rpadura. Odmas
MPOYHOCTh Bajlka OyAEeT ONpEeNesaThCSd pa3MepaMH OTOEIEHHOrOo CJos U
nepexoqHo  30Hbl. C  yBEJIMUYEHHUEM  BEJIWYUHBI  OTOEJIIEHHOTO  CJ0s
HEMPOMOPIUOHAIIBHO TOBBIIAETCS TIyOMHA MEPEXOJHOM 30HBI, CHUKAIOIIEH
oOlIyl0 MPOYHOCTh Bajka. JIMCTONpOKaTHbIE BaJKW C YUCTBIM OTOEIOM B

paboyeM ci10€e MPUMEHSIOT MPHU MOJTYYEHUH XOJIOAHOKATHOTO TOHKOTO JIUCTA.

0) TexHonormyeckas KapTa ONpeAeNsieT Kak NOpSAIOK, TaK U YCJIOBHS
BBITIOJIHEHUSI TEXHOJIOTUYECKUX OIEpPALMU NPU U3TOTOBIICHUU OTIMBKH. B Hel
TaKK€ TEPEUHCISIIOT HEOOXOJMMbIE MaTepuaibl, 000pyJAOBaHUE, OCHACTKY,
OCHOBHOM U BCIIOMOTATEIbHBIM HHCTPYMEHT, HOPMY BBIPAOOTKU B CMEHY, pa3psiji
pabourx M UX YUCIIO0, YACOBYIO TApUPHYIO CTABKY M PACIEHKU HA OJIHY OTJIUBKY.
JIns KaXZoro OTHOENEHUS JHUTEHHOTO I1i€Xa B KapTe NPHUBOASAT IEpPEUYEHb
TEXHOJIOTUYECKUX YKa3aHUW 1O M3rOTOBJICHUIO MOJCIBHOTO KOMIUICKTA,
CTEP)KHEBBIX  SIIIMKOB, JUTEHHONW (OPMBI H  CTEpPKHEH, YKa3bIBalOT
POJIOKUTEILHOCTD M TEMIIEPATYpPy OTJIMBKH MeTaia B opMy, TeMIepaTypy
BHIOMBKM OTJIMBKA M3 (OPMBI, CHOCOOBI OYHUCTKH TOBEPXHOCTH OTJIMBKH,
TEPMHUYECKON 00pabOTKU U KOHTPOJIS.

C 1enbro MOMYYEHUS] KaUYE€CTBEHHBIX OTJIMBOK B TEXHOJIOTMYECKOM KapTe
OTOBApUBAIOT JOMYCTUMBIE KOJIEOaHUs TEXHOJIOTHYECKHX U TEIIOPU3NIECKUX
napamMeTpoB. TouHoe cOOIIOICHNE TEXHOIOTUYECKUX YKA3aHUN SIBISIETCS OJTHUM

n3 YCJIOBI/Iﬁ IMOJYUYCHUA KaYCCTBCHHBIX OTJIMBOK.
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Bapiaum 19

a) PopMHpPOBAaHUE JIUTOM CTPYKTYpPbl UYTYHHON OTJIMBKH OINpPENENSETCS
npoLeccaMd IEpBUYHOM KpUCTAUIM3allMM. B 3aBUCUMOCTM OT CTENEHU
ABTEKTUYHOCTH CIUIaBa €ro 3aTBEpJICBAHME HAYMHAETCA C O00pa3oBaHUs
U30bITOYHON  (a3pl — AayCTEHMTa B  JIO3BTEKTHYECKMX YYIyHax WIU
BBICOKOYTIIEpOAUCTON (a3pl — B 3a’BTekTHUeckux. Hanbomee BaXHBIM H
3HAYNUTEIBHBIM, HO OJHOBPEMEHHO W HAaUMEHEE HCCIEAOBaHHBIM SBISCTCA
ABTEKTUYECKOE  mpeBpamieHue. Ilpu  aHanm3e  mpoleccoB  HEOOXOAMM
BCECTOPOHHUM yUyeT KaK TEPMOJUHAMHYECKUX, TaK U KHHETUYECKUX (PAKTOPOB.

CtpykTypa dYyryHa OKOHYATEIbHO (OPMUPYETCS TMPU IBTEKTOUTHOM
npeBpalieHnd. B cepoM 4yryHe K MOMEHTY DBTEKTOHUIHOIO IIPEBPALLECHUS
OCHOBHBIMU CTPYKTYPHBIMH COCTABIISIFOIIMMH SBJISIFOTCS ayCTEHUT U Trpadur,
o0Opa30BaBIIMIiCA [TPU 3BTEKTHUECKOM IPEBPAIICHNUH, a TAKXKE BbIIEIUBILINUNCS U3
ayCTEHUTA BCIEACTBUE YMEHBIICHUS PACTBOPUMOCTH YIJIEPOJA B AYCTCHUTE MPH
OXJIAKIECHUHA B MHTEPBAJE TEMIEPATyp OT 3BTEKTHYECKOIO IO IBTEKTOUIHOIO
IpeBpaIleHus]. XapaKTep 3BTEKTUUECKON KPUCTAILIM3AIUN CYIIECTBEHHO BIUSET

Ha ¢hopMy, pa3Mephl U pacnpeesacHue rpadhUTOBLIX BKIIOYEHUN B CEPOM UYTYHE.

0) OO0e3yrinepoXMBaHUE BBICOKOXPOMHUCTOM BaHHBI 0Oa3WpyeTcs Ha
n30UpaTeNbHOM  OKUCJIEHUMM yIJepoJa TMpU  BBICOKOW TeMmIeparype B
OPUCYTCTBUM XpoMma. biiaromapss 3K30TEpMHYECKMM PpEaKLUSAM ITPOyBaEMbII
KHCJIOPOJIOM METaJlJl HArpeBaeTCsl 3HAUUTENIbHO ObICTpEE, YEM OT IIICKTPUUECKUX
ayr. bapb6orax BaHHBI 00ecrIeUrBaeT CHUKEHHUE B CTAJIM a30Ta U BOJOPO/A.

[locne packucieHuss CHWIMKOXPOMOM U (PEpPpOCHIIMIIMEM  COCTaB
KOPPEKTUPYIOT MpUCATKON (eppoxpomMa W JPYrHX JIETUPYIOUIMX 3JIEMEHTOB,
[UTIAK PACKUCISIIOT TOPOUIKOOOPA3HBIMU CMECAMH ATFOMUHUS U (PEPPOCUITHIIMS.

BrinnaBka 3KOHOMHO THMPOBAHHBIX Aa30TOCOAEPKAIIMX JIMTEMHBIX CTAJIEU
CBA3aHa C peElHIeHWeM N0 KpaliHed Mepe AByX MpodiieM: obecredeHruem
CTaOWUJILHOTO YCBOEHHUS a30Ta W HCIOJIb30BAHUEM HENCPUIUTHBIX, JCIIEBBIX
MaTepuasioB U MeToJoB. OIHHUM U3 PEIIeHHH JTUX MpoOJeM SBISETCS
A30TOKMCJIOPOJHAs. MpPOJYyBKA BaHHBL. OJTa TEXHOJIOTHS IPEAyCMaTpUBAET
NOJIyYEHHE B TNI€YU MOJYIPOAYKTa U3 JISTUPOBAHHBIX OTXOAOB U JIOMA, JIEIIEBBIX

MapoK yTIepOAUCTOro GeppoxpomMa 1 ero MPOAYBKY B M€Y KUCIOPOJIOM.
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Bapianm 20

a) TexHonoruio BBIIUIABKU CTAIM W3 CBEXKEW IIUXThl C OKHUCIECHUEM
OPUMEHSIOT JJIE 0CO00 OTBETCTBEHHBIX OTJIMBOK. ONTHUMaNbHOU SIBIISETCA
CIEAyIOWas  MOCJIEAOBAaTEIbHOCTh  omepauuii. B 3aBaky BMmecte ¢
HU3KOYTJIEPOJAUCTBHIM JIOMOM 3aJaloT pyay U u3BecTh. [locie pacriaBieHuUs
IIUXTHI IIUIAK YACTUYHO WJIM MOJHOCTHIO CKAUMBAIOT U HABOAAT HOBBIU. C 11€JIbIO
00e3yriepoKMBaHUs  BaHHBI,  Jlera3allid, YIAJICHHs  HEMEeTaJUIMYeCKHX
BKJIIOUCHHI B XOpOIIO HArpeThlii METaI J00aBISIOT PyAy M MPOAYBAIOT €ro
kuciopoaoMm. [locne ynaneHuss OKUCIUTENLHOTO IIJIaka MPOBOAST PAcKUCIECHUE
dbeppocuuIeM, CUIUKOXPOMOM, aTFOMHHHEM, HABOJISIT BOCCTAHOBUTEIHHBIN
NUIAK W B JIBa- YEThIpE NPUEMa BBOJAT HArpeThli HU3KOYTJIEPOIUCTHIN
dbeppoxpom.

B mpouecce pacminaBnenus ¢deppoxpoMa IIIaK PACKUCISIOT CMECSMU
MOPOIIKOB (eppocununus, amoMuHusa. Tutan B Buae (peppoTuTaHa BBOIAT B
BaHHY TIiepell BBIMYCKOM. ['yOKy WM MeETaNIM4YeCKUEe OTXOJAbl THUTaHA
MPUCAKUBAIOT B KOBIII.

IlepemyiaB  BBICOKOJIETUPDOBAHHBIX OTXOJOB MOYXHO BECTH KaK C

MIPUMEHEHUEM Ta3000pa3HOI0 KUCIOPOa, TaK U O€3 HEro.

6) Ilo cTpykType 1enecooOpa3HO pa3ielbHO KJIAacCU(PUIIUPOBATH
HEJIETUPOBAHHBIE W JIETUPOBAHHBIE CTANM, TaK KaK OJWHAKOBBIE CTPYKTYpPHBIE
COCTABJISIIOUIME B 3aBUCUMOCTH OT KOJMYECTBA PACTBOPEHHOIO B HHX
JIETUPYIOIIErO 3JIEMEHTa 00JadaroT pa3iMYHbIMH CcBoiicTBamMu. OTJIMBKU U3
YIIEPOJUCTON CTald MOTYT MUMETh (PEPPUTHYIO U MEPIUTHYIO CTPYKTYphl U
OTHOCHUTBCSI COOTBETCTBEHHO K (peppUTHOMY U MepiAUTHOMY kiaccaM. Crienyer
OTMETHTb, YTO B PEAIbHBIX CIUIABaX YHUCTO (EPPUTHONM CTPYKTYphHl HE
HaOmomaercs. [lo rpanumam 3eped gepputa BbINagaeT TPETUYHBIN 1IEMEHTUT. B
3a3BTEKTOMJAHBIX YTIAEPOJUCTBIX CTANAX HaApSALy C TEpPJIUTOM BBIIEISETCA
BTOPUYHBIN LIEMEHTUT. OTIMBKU W3 BBICOKOJETMPOBAHHBIX CTAJIEH JENATCS Ha
[IECTh KJIaCCOB.

[To crocoOy BBIMIABKH PA3IUYAIOT CTAJM, OJyYEeHHBIE B IeYaxX ¢ KUCIIOM
U C OCHOBHOM (QyTepoBkamu. MHOrue HelerupoBaHHbIE (YTIEPOJIUCTHIE) U
3HAYUTEIBHYIO YaCTh HEJIETUPOBAHHBIX CTaJIeil BHIIUIABISIOT B KHUCIBIX II€4ax, a

CpEaAHCIICTUPOBAHHBIC 1 BLICOKOJICTUPOBAHHLIC — B OCHOBHBIX II€YaX.
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Bapianm 21

a) [loBbllleHHE CKOPOCTH OXJAXKICHHUS CIUIaBa W CBSI3aHHOE C ATHM
YBEJIMUCHHUE TEPEOXJIAKICHUS MOTYT KAa4eCTBEHHO U3MEHHUTh XapakTep
MPOAYKTOB 3BTEKTHYECKOTO MpeBpamieHus. [IpomomKuTenbHOCTh MpeObIBaHUSA
CIUlaBa B KUJKOM COCTOSIHUM B TIEPHOJ] SBTEKTHYECKOTO MPEBPAICHUS,
BCJIC/ICTBHE BBICOKOM CKOPOCTH OXJaXKIACHHS, HACTOIBKO COKpAIIaeTcs, YTO
BBIJICJICHUE YTIEPoJa U3 KUAKON (da3bl U pas3jenbHas KpucTauu3anus rpapura
Y ayCTEHHWTA MPOUCXOJAT HE B MOJHOM Mepe. B pesynbrare KpHCTaIM3yromas
¢daza oboramaercss xene3oM. B aToM ciyyae HapsAgy C ayCTEHUTOM
KPUCTAITU3YIOTCS U KapOunabl. Takoe TOPMOXKEHHE KPUCTAIM3aluu rpaduta
MOKET OBITh TOJHBIM, W BBIIACIUBIIASCS BbICOKOyIIEpoaucTas ¢asza Oyner
LEJITUKOM COCTOSITh U3 KapOUIOB, YTO MPUBEIET K 00Pa30BaHUIO OEJIOro 4yryHa.
[Ipy OpPOMEXYTOUHBIX CKOPOCTSIX OXJaXIEHUS BMecTe C rpadurom
KPUCTAITU3YIOTCSI KapOWIIbI, YTO COOTBETCTBYET MOJYYEHHUIO IOJIOBUHYATHIX
YYT'YHOB.

CtpykTypa dYyryHa OKOHYATEIbHO (OPMHUPYETCS TPU IBTEKTOUTHOM

IIPEBPAILCHUH.

0) OcoOeHHOCTH BBIIUIABKU YyTyHa JUIsl U3JI0KHMII B BarpaHKaX BbI3BaHbI
HEOOXOJAMMOCTBbIO  TMOJYYEHHUS  BBICOKOTO  COJEpKaHUS  yriepoaa, 4YTo
JNOCTUIaeTCsl YBEJIMYEHUEM BBICOTHI TOpHA. He noryckaercst BBICOKUI NEpErpes
pacruiaBa, HMCIOJIb30BaHUE CTalbHOIO CKpama B 3aBajike. TakuM 00pa3om,
OPUEMBI, NPUMEHSEMBIE I TOBBIMICHHUS CBOWCTB MAalIMHOCTPOUTEIBHBIX
OTJIMBOK, BBI3bIBAIOIIME YBEJIMYEHHUE KOJMYECTBA CBSI3aHHOTO YIJIEpOJa,
u3MenbueHUe rpadura, B JaHHOM cllydyae HemnpuemiieMmbl. lloBbllieHue
TEMIIEpaTypbl OTJIMBKU MPUBOAUT HE TOJBKO K OTPHUIATEIbBHOMY BIUSHUIO Ha
CTPYKTYPY, HO H K YXYIUIEHUIO ITOBEPXHOCTH M3JIOKHHUIL, YBEIMYECHHIO
JUTEHUHBIX HAMPSKEHUH U TOSIBJICHUIO PBIXJIOT. 3aJMBKY (DOPM OCYHIECTBIISIOT U3
MTOBOPOTHBIX WJIM CTOIOPHBIX KOBIIEW Y€pe3 Pa3INYHbIE JIUTHUKOBBIE CHCTEMBI
(cudonHbIE, NOXKIEBbIE, HA HECKOJIbKUX YPOBHSX). THI cCUCTEMBI onpeaensieTcs
IIPEXKIE BCETO MACCOM M3JIOKHHUILIBI U €€ KOHCTPYKIMEH.

N3 Bcex BUAOB (OopM, UCMOIB3YEMBIX JUIsl OTIMBKHU M3JI0KHUII, Hauboliee

pacpocTpaHEHbl Pa30BbIe TIECHaHbIE (DOPMBI.
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Bapiaum 22

a) JIJis BBITUTABKY YyTyHA MOXXHO TIPUMEHSThH MPAKTHYECKH BCE M3BECTHHIE
TUIBl  [JABUJIBHBIX — arperaToB, OOecCleuMBalOlIMe TIOJy4YeHHUE paciliaBa
HEOOXOUMOTO0 COCTaBa, IMEperpeBa M HCIOJb30BaHUE KPYITHOTa0apUTHOM
muxThl. boiee craOwibHBIE pe3ylbTaThl W TUOKOCTH  MPOU3BOJICTBA
o0ecreunBarOTCs B IIeXaX, OOOPYJOBAHHBIX JYTOBBIMH W WHIYKIIMOHHBIMHU
neyamu. [lpu oTiMBKE ABYCIONWHBIX BAJIKOB HEOOXOJIMMO HMMETh pPacCIUIaBbI
Pa3IUYHBIX COCTABOB JJII HAPY>KHOTO CJOSI M CepaneBHHBL. OTOCIMBAEMOCTH
YyryHa TpU BBIIUIABKE €ro JUIs BaJIKOB TIPOBEPSETCA IO CHEHAIbHOU
TEXHOJOTUYECKON MpoOe. DTOT METOM SABJISIETCS OAHUM U3 OCHOBHBIX METOJIOB
OIICHKM Ka4yeCTBa COCTaBa. TeXHOJOTHs MOJYyUYEeHHs JBYCIOWHBIX BaJKOB YacTO
npeaycMaTpuBaeT MpPoMBIBKY (opmbl. CHavaia €€ TOJOCTh 3alOJIHSAETCS
YyTr'yHOM, MpeIHa3HAYCHHBIM I JOPMUPOBAHUS paboyero cios 6eroro yyryHa
(nerupoBanHoro). [locie onpeneneHHOro BpeMeHu (popMy MPOMBIBAIOT Yepe3 Ty
e JINTHUKOBYIO CUCTEMY HEJIETMPOBAHHBIM (BHICOKOKPEMHHUCTHIM) YYTYHOM, U3

KOTOpPOro (OpMHUPYIOT CEPALIEBUHY BaJIKa, €T0 MEHKH.

0) Jyist IOBBIIIIEHUS TIPOYHOCTH YYT'YHA, a TAKXKe MOJIYYEHHsS] YYTYHOB CO
CIEHHAIIBHBIMM ~ CBOMCTBAMU MPOBOASAT UX JIETUPOBAHHE  PA3TUYHBIMU
snemMeHTamu. Yaiie BCero i ATOM Led IPUMEHSIOT XPOM, HUKEIb, MOJIUOJIEH,
MeIb, AJIOMUHMUNA, TWUTAaH, BaHagud. Biusgawe ->TUX ¢GakTopoB Ha
KPUCTAJUIM3ALMI0 U CTPYKTYpY UYyTryHa pa3ju4HO M BO MHOIOM 3aBHUCHUT OT
XapakTepa UX pacrupeAesieHuss MeXK1y CTPYKTYPHBIMU COCTaBIIIOIIMMHU YyT'YHA, a
TaK)K€ MX BO3JCUCTBUS Ha TIOJOKEHHE OCHOBHBIX KPUTHYECKUX TOYEK
nuarpamMsbl. Bee nerupyromnme 3J€MeHTbl MOKHO MOJIPa3IeIuTh HA TPU TPYIIIBI.
K mepBoit oTHOCSTCS 3JIEMEHTBI, KOTOPbIE B OCHOBHOM OOpa3yrT PacTBOPHI C
bepputoM (ayCTEHUTOM). DTH 3JEMEHTHI MOHKAIOT PACTBOPUMOCTH YTIIepo/ia B
KUJAKOM U TBEPAOM PACTBOPAX, a TAKXKE COJAEPNKAHUE YIIIEpOAa B DBTEKTHKE U
ABTEKTOUJIE, MOBBIIIAIOT 3BTEKTUYECKYIO TEMIIEPATypy, OJHOBPEMEHHO CHUXas
ABTEKTOUIHYIO. DTO 00YCIIOBIUBAET IPpaUTU3UPYIOIIEE BIUSHUE 3JIEMEHTOB. B
TO K€ BpEeMs HHUKEIh, CIHOCOOCTBYS TpaduTH3alMK CTPYKTYPHO CBOOOHBIX
KapOUJ0B, TEM CaMbIM CTAaOMIN3UPYET NEPIUT U CIIOCOOCTBYET MOBBIIICHUIO €TI0
JTUCIIEPCHOCTH.

B Oonee cnaboii crenenu BIUsAET Ha TpaUTH3ALUIO ME/Ib.
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Bapianm 23

a) Jlerupyrolue >J€MEHTbI, BO3ICHCTBYS Ha KPUCTAJUIM3ALUIO YyTYHa,
o0ecreunBaroT MOBBIIIEHHE MEXaHUYECKUX CBOMCTB. OCOOEHHO CUIIBHO BIIUSHUE
MoJIMO/IeHa, BaHAAUA Xpoma, OOyCIIOBIHMBAIOLIEe pa3MelbueHUE TpaUTOBBIX
BKJIIOUEHUII M YNPOUYHEHUE METAUIMYecKod MaTtpuubl. Hukens u  menp
YBEJIMYMBAIOT MPOYHOCTh B MEHbIIEH cTeneHu. WX MonoKuTenbHas poJib
CBSI3aHA TOJIBKO C TIOBBIIIEHMEM KOJIMYECTBA W JAMCIIEPCHOCTH NEpIUTa U
BBIPABHUBAHHEM CBOWMCTB B TOHKUX U TOJICTBIX CEUEHHUAX OTJIMBKHU.

BBeneHue nerupyrommx 3J€MEHTOB B UYTyH, HaXOJASIIMNCA B KOBIIE,
MO3BOJISIET CHWXKAaTh IMOTEPU DBJIEMEHTOB B PE3yJIbTaT€ OKUCIEHUS U
peryiaupoBarh CBOMCTBAa 4YyryHa IOCI€ BblAAYM €ro u3 Ieyd. KoBHIOBBIM
JETMPOBAHUEM MOKHO TMOJYYUTh I[IUPOKUWA [HMAMA30H MApOK YYT'YHOB,
o0JaaoluX pa3InYHbIMU CBOMCTBaAMH, HO BBIIJIABJICHHBIX HA €IMHON IIHXTE.
[TonHOTa pacTBOpEHHUs JETHPYIOLIUX T00aBOK 3aBUCTU OT TEMIIEPATyphl UyI'yHa
OpU BBIIYCKE W3 II€4YM, a TaKK€ OT YCBOSIEMOCTH BBOJHMMBIX MaTEpHAJIOB,

KOTOpas onpeacsiCTcs ux COCTaBOM U pasMCpPOM KYCKOB.

0) CKopoCTh OXJIQXKIECHHSI OTJIMBKHU 3aBUCHUT OT psiaa (hakTopoB. B mepByro
ouepellb, K HUM OTHOCATCS NpPUBEICHHAs TOJIIMHA OTJIMBKH, KO3()(PUIHMEHT
TEIJIOAKKYMYJIUPYIOIIEH  CIOCOOHOCTH  (OpMBI,  Temmeparypa  3aJlUBKH.
HezaBucumo oT TOro, moj BIUsSHUEM KakuX (PaKTOpPOB M3MEHWIACh CKOPOCTb
OXJIQK/ICHUSI, €€ TOBBIIICHUE YBEIUYMBAET MEPEOXJIAXKICHUE M MOBBIIIAET
JUCIEPCHOCTh CTPYKTYPHBIX COCTABJISIOIIMX. B 3aBHCUMOCTH OT XMMHYECKOIO
cocTaBa MW KUAKOTO COCTOSIHMSI YyryHa, TpM  HW3BECTHOM  CTENEHU
NEPEOXJIAKICHNSA, D3BTEKTUYECKAasd KPUCTAUIM3ALMSA MOXKET YacTUYHO WIH
MOJIHOCTBIO MPOXOAUTH MO MeTacTaOUiIbHON cucteMe. CKOpOCTh OXJIaXKIEHUS B
MHTEPBAJIE IBTEKTOMIHOIO MPEBPAILCHHS ONPEAEISET COOTHOLUIEHUE IMEPIUTa U
(eppuTa, a TaKkKe CTENEHb AUCIIEPCHOCTHU MOCIIEIHETO.

CBsi3p MEXAY CTPYKTYpOM YyryHa M TOJIIMHOW OTJIMBKH, B HAUOOJbILIEH
CTENEHU BIMSIOMIEH HA CKOPOCTb OXJIAXACHHUS, MOXKHO MPOCIEAUTh IO
nuarpamMme. CKOpPOCTh OXJIaXKJIEHUS U3MEHSAET CTPYKTYpY U TEM CaMbIM BIIUSET
Ha MEXaHUYECKHE CBOICTBA YyT'yHa.

Hapsiny ¢ XMMHUYECKHM COCTaBOM YYI'yHAa UM CKOPOCTBIO €r0 OXJIAKIAEHUS

Ha KPUCTAUIM3AIMIO YYyTyHA BIUSIOT (PU3UUECKUE CBOMCTBA KUAKOTO paCIlIaBa.
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Bapianm 24

a) YCTaHOBJIEHO, YTO MOBBIIICHUE TEMIIEPATYPhl MEpErpeBa MPUBOAUT K
pa3MelibueHuI0 TpaduToBbIX BKIOUeHUU. [Ipu 3TOM mposiBisieTcs TEHACHIMS K
KpUCTAJUTM3AIlMd  MEJIKOTO  TOYEYHOro rpadura ¢  MEKICHAPUTHBIM
pacnoyio)keHueM. TeHJEHIUsl TPOSIBISETCS TEeM CUJIbHEE, 4YEeM MEHbIIE
collepKaHUe yriepoja B uyryHe. B pesynbpTaTe mneperpeB KMIAKOrO 4yryHa B
OMpEeNeICHHOM  HHTEpBajie  TEMIEparyp  CIOCOOCTBYET  IMOBBIIICHUIO
MEXaHUYECKUX CBOMCTB. Ho Takoe OraronpusiTHOE BIMSTHHE CKAa3bIBAETCS TOJBKO
0 KPUTHYECKUX TEMIIepaTyp, NpPH TMPEBBIIICHUU KOTOPHIX MEXaHUYECKHE
CBOMCTBAa HAYMHAIOT MajaTh. JTa KPUTHYECKAs TeMmIieparypa s Pa3IndHbIX
YyryHoB pasznuyHa. OHa 3aBHCHT OT psiga (PaKTOpoOB, OCHOBHBIM M3 KOTOPBIX
ABJISIETCSI COJIEp KaHKE yriiepojaa. Yem BbIlLIE COAEpKAHUE Yriepoja B YYyryHeE,
TeM /10 00Jiee BBHICOKMX TEMIIepaTyp JIOMYCTHM IEperpeB ero 0e3 oOpa3oBaHUS
MeXJeHIpuTHOrO rpadura. Takum 00pa3oM, TEperpeB A0 ONpeAeIeHHBIX
NPEAENIOB SIBIAETCS OAHUM W3 JEHCTBEHHBIX METOAOB MOBBIIIEHUS MPOYHOCTH
YyTryHa.

MexaHusM BO3JEHCTBUS MOIU(UKATOPOB Ha MPOIECC KPUCTAIIIM3ALUU

YyryHa pa3jinyeH.

0) LleHTpoOexHbI CIOCOO OTIIMBKU BaJKOB B OTJIMUKE OT CTALIMOHAPHOIO
IIO3BOJIAET CHU3UTHh pACXOJ JIETUPYIOIIUX OJJIEMEHTOB IIpU IPOU3BOJICTBE
JNBYCJIOMHBIX BAaJIKOB, TaK KaK OHM B OCHOBHOM MHCITOJIB3YIOTCSI HA IOJIyYEHUE
pabodero cios Bajka; CHU3UTh OOLIMI pacxoj MeTajia Ha OTJIMBKY BCIICIACTBHUE
OTCYTCTBHUS JIMTHUKOBBIX CUCTEM U MPHUOBLICH; OTIMBATh 0€3 CTEpP)KHEW MHOTHE
TUIBI IyCTOTEJBIX BAJIKOB MJIM OaHAa)Kel NJIsl COCTaBHBIX BAJIKOB. JJI OTIMBKHU
BaJIKOB MPUMEHSIOT HEHTPOOEKHBIE MAIIMHBI C TOPU3OHTATBHOM, BEPTUKAIBLHON
Y U3MEHSIOUIENCS OCAMMU BPAILCHUS.

[Ipu oTIMBKE BaJKOB Ha LHEHTPOOEKHBIX MAILIMHAX C U3MEHSIOLIEHCS OCBIO
BpaIleHUs] HAPYXHBIA pabouuii ciioil Bajka (GOPMHUPYIOT TIPU TOPU30HTAIEHOM
BpamieHuu (HOpMbl, a CEpLUEBUHY — IIPU HAKIIOHHOM U BEPTUKAJIBLHOM BpAILEHUU
C MEHBIIIEH YaCTOTOW BPAILICHUS.

Takue MallMHBI HANUIM NPUMEHEHHE JUIsl OTJIMBKA  KPYIHBIX

JIUCTOIIPOKATHBIX MU COPTOIIPOKATHBIX BAJIKOB.
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Bapianm 25

a) CopTonpokaTHbIE BaJKH OTIMBAIOTCS KaK C TJIaJKO 00YKOM, B KOTOPBIX
KaJauOphl BHITAUMBAIOT IIOCPEACTBOM MEXaHUUYECKON 00pabOTKH, TaK U C JTUTHIMU
npoGUINPOBAHHBIMU KaTUOpaMHu.

V3MeHeHne  TBEpAOCTH  COPTONPOKATHBIX ~ BajKOB  JIOCTUTaeTCs
M3MEHEHHEM CTENICHH JICTUPOBAHUS YYT'YHA U TEIJIOBOTO COMPOTHUBIICHUSI CTEHKU
JUTEUHON (QOpPMBI MyTEM HAHECEHUS HA HEE CJO0s TEIUIOM3OJIILMOHHON KPacKU
(o6mazkn). CopTonpoKaTHBIE BAJIKK U3 BEICOKOMIPOYHOTO YyTyHA C IAPOBUIHBIM
rpaguToM UMEIT 0oJjiee BBICOKYIO CTENEHb IPOYHOCTH U HU3HOCOCTOMKOCTD.
TBepaocTh yyryHa OT Hapy>KHOM MOBEPXHOCTH K CEpEAMHE Ballka M3MEHSETCS
MEHEe MHTEHCHUBHO, Y€M B BaJIKaX M3 UYyryHa C IUJJaCTUHYaThIM TIpaduTOM.
3aMeTHOE TMOBBINICHUE HM3HOCOCTOWKOCTH BAJIKOB JOCTUTAETCA MPUMEHEHHUEM
BBICOKOXPOMHUCTBIX YYT'YHOB, UMEIOIIUX CTPYKTYPY TOHKOJIUCIEPCHOIO MEPIUTa
C pPaBHOMEPHBIMH BKJIIOYEHHUSAMH KapOHUI0B XpOMa.

W3 MHOrOYMCIEHHBIX (AaKTOPOB, ONPEACIAIONIUX CTPYKTYpy UYYIyHa,
OTMETUM JIUIIIb OCHOBHBIC: XUMUYECKHI COCTaB CILJIaBa, PEXKUM €T0 OXJIXKICHUS
B (hopMe U yCIIOBUS OATOTOBKH CIUIaBa (IIMXTOBBIE MaTEpUabl, TEMIIEpAaTypHas

00paboTKa).

0) B 3aBucuMocTM OT TeMmIepaTypbl M METOJOB HarpeBa OTJIMBOK,
BBIIEP)KKH U YCIIOBUM HX OXJAXKICHHUS TepMHUUYEcKas oOpaboTKa 4yryHa MOXKET
o0ecreuynBaTh CHATHE OCTAaTOYHBIX  HANpsHDKEHUH, Trpa@uTU3ALMI0 WU
IIOBBILICHUE TBEPIOCTH U MEXaHUYECKUX CBOMCTB.

UeM MeHpLIE CKOPOCTh OXJAXAECHUS, TEM IIOJHEE CHATHE OCTATOYHBIX
HanpspkeHuil. Llens rpadgutusnpyromero omxura — Crabuiau3anus CTpyKTypbl, TO
€CTh PpA3JI0KEHUE CTPYKTYPHO CBOOOJHOTO ILIEMEHTUTAa WJIA LEMEHTUTa B
nepiaute (depputnsanus). Ha mnpakTuke NTPUMEHSIOT OJHOCTAIMHHBIA WU
NBYCTaQAUMHBIN  OTXKUI. ;11  CHWXKEHHsT  TBEPAOCTH U YIy4ILIEHUs
00pabaThIBAEMOCTH CEPOro UYyryHa MPUMEHSIIOT OJHOCTaIuiHBIA oTxur. Ilpu
OTOM YaCTHYHO WA TIOJHOCTBK) pa3iaraercsi IMepAuT ¢ CHHIXKAKOTCA
MEXaHMYECKHME CBOWCTBA Ceporo 4yryHa. JlIsg pasnokeHus CTPYKTYpHO
CBOOOJHOTO IEMEHTUTAa NPUMEHSIOT OTXKHUI T[pPU TEMIepaTypax BbIIIE
KPUTUYECKUX, IPOAOJDKATEIBHOCTh BBIAEPKKA 3aBUCUT OT  KOJIMYECTBA

IoAJICKalero pas3jIoKCHUIO IEMCHTHUTA.
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Bapianm 26

a) Hopmanmuzammsi u 3akajka 4yryHa CHOCOOCTBYET TOBBIIICHUIO €T0
TBEPAOCTU (IIPU ATOM BO3paCTaeT M3HOCOCTOMKOCTb) U MEXAaHUYECKUX CBOMCTB.
OTnMBKH HArpeBarOT O TEMIEPATyp BBIINIE KPUTUUECKUX W TIOCIE BBIICPIKKHU
OXJIAXIAIT ¢ OoJblIe WM MeHbled cKopocThlo. [Ipu Hopmanuzanuu
OXJIAXJICHWE TIPOBOJAT BHE TeYM — Ha Bo3ayxe. [lpm 3akaimke OTIMBKHU
NOTPY’KAIOT B OXJIKIAIOIIYIO XKUIAKOCTh (Boay, macio). Ilpu Hopmanuzanuu
HarpeB BBIJCPKMBAIOT B TEUYCHHE BPEMEHHU, OOECIICUMBAIONIETO YAaCTUYHOE
pacTBopeHHe TpaduTa M HACBIIEHUE ayCTeHUTa yriepojaoMm. boiee OoraTwiid
YTIIEPOJIOM ayCTECHUT IPH OTHOCUTEIHHO OBICTPOM OXJIAXKACHUH M TEMIIEpaTypax
ABTEKTOUIHOTO TMpEeBpallleHuss pacrnanaercs 0e3 BblaeneHus Qeppurta. B atom
cllydae TMOJy4aroTcsl Oojee IUCIEpCHBIE MEepAUTOO0Opa3HbIe CTPYKTYPHI, YTO
BBI3bIBAET MOBBINICHUE TBEPJOCTH U MEXAaHUYECKUX CBOMCTB.

[Tpu 3akanke ObICTpOE OXJAXKACHUE U3 00JACTHU ayCTEHUTHOT'O COCTOSIHMS
CIIOCOOCTBYET  MOJYYEHUIO  HEPABHOBECHBIX  CTPYKTYp,  CBOMCTBEHHBIX

JKCIIC30YTJICPOAUCTBIM CILIaBaM.

0) IlpokaTHBIe METALTYprUYECKHE BAJKH, KaK TMPABHIO, HW3TOTOBIISIFOT
muTeiMH. PazHooOpa3Hble yCIOBUS UX CIIYKObI (THI KJIETH U CTaHa, MOJOKEHUE B
CTaHe, TPOKATHIBAGMBIM CIUIaB, BHUJ MPOAYKIMH) OOYyCIIaBIMBAIOT Kak
KOHCTPYKIIMIO BaJika, TaK W BBIOOp JMTEWHOTO CIUIaBa, W3 KOTOPOTO €ro
n3roToBaA0T. (OOHAKO BCE BaJKM [JOJDKHBI HMMETh HW3HOCOCTOMKHH |
TEPMOCTOMKHI pabounii CIIOM, BI3KYIO MPOUYHYIO CEPIIEBUHY U IICHKH.

Banku  moapazgensitor 1o Ha3HAueHUIO  (JIMCTOMPOKATHBIE U
COpPTONPOKATHBIC), TI0 KOHCTPYKIMH (TTaJAKWE U KaauOpPOBAaHHHBIE), MO POIY
MeTautla  (4yryHBI, CTajdd JICTUPOBAaHHBIE W  HEJICTHPOBAHHBIC),  TIO
MaKpOCTpOEHHUI0 (TMOJIyTBEp/ible, OTOETIEHHBIEC, NBYCIOWHBIC). JINThie CTanbHBIC
BaJKA W3TOTOBIIAIOT W3 HEJICTUPOBAHHBIX M JICTUPOBAHHBIX CTaynei. B
3aBUCUMOCTH OT KOHIIEHTPAIIUH yTIEPO/ia U JICTUPYIOIIUX dJIEMEHTOB CTPYKTypa
ATUX CTaJled W3MEHSETCSs OT NEepIUTHO-PEPPUTHON A0 TMEPIUTHOU C
BKJIFOUCHHSIMU KapOumHo (a3el. Hanbonee pacmpocTpaHeHbl JUTHIC BAJIKH U3
9yryHOB. BcnencTBue BBICOKOW YYBCTBHUTEIBHOCTH YYTYHOB K CKOPOCTH
OXJIAXJICHUS, WX CTPYKTypa W MEXaHWYECKUE CBOWCTBA CYIIECTBEHHO

HN3MCHAIOTCA OT IMMOBECPXHOCTH K CCPCANHE.
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Bapianm 27

a) OcHoBHasi Macca MaTepuaiia BaJika JOJDKHA OOecredmBaTh OOIIYIO
BBICOKYIO MEXaHUYECKYIO TPOYHOCTh, UTO MOKET OBITh IOCTUTHYTO Pa3IMYHBIMU
METOJaMH M TEXHOJOTHYECKUMH TpUeMaMu. BaxHoe 3HaUeHHWE Hapsay Co
CTPYKTYPO METAJUTMYECKON MaTpHIlbl YyryHa HMEEeT KOJIMYecTBO U (opma
rpadura. OOmas TPOYHOCTH BajKa OyIET OMNPEeHAThCA pa3MepaMu
OTOEJIEHHOTO CJIOSI U TEepeXo/IHOM 30HbI. [Ipu 3HAUMTENLHOM OTOEIEHHOM CJIOE
BO3pacTaeT OIACHOCTh TOJOMKHA. Takum oOpa3oM, I yBEIWYEHUS
MEXaHUYECKOW MPOYHOCTU KelaTelIbHO yMeHbIIaTh ciiod otbena. Ho s
HaJJIekKaed H3HOCOCTOMKOCTH TMMOBEPXHOCTh JIOJDKHA OBITh  JOCTATOYHO
TBepA0ii. OCHOBHOE BIUSIHUE HAa U3HOCOCTOMKOCTh OKA3bIBAIOT CBOMCTBA UyTyHa
B 30HE YUCTOrO OoTOENA.

B nepexoniHoit 30He MeTa Oyer 6oJjiee XpynkUM, 4eM B CepALICBUHE, U3-
3a HAJTMYUS [IEMEHTUTA, @ HA N3HOCOCTOMKOCTD 3Ta 30HA MPAKTUYECKH HE BIIUSCT.
[loaTomMy st oOecrniedeHHs] AKCIUTyaTallMOHHOW MPOYHOCTU BAJIKOB €
OTOEJNICHHON TIOBEPXHOCTHIO  IIENIECOOOpa3HO HWMETh TMEPEXOIHYI  30HY

MHUHHUMAJIBHBIX PA3MCPOB.

0) B pesynbrare TepMuueckoil OOpaOOTKM 4YYryHa BUIOU3MEHSIETCS
TOJBKO OCHOBHas MeTajuiMueckas wmarpuua. Popma rpagdura ocraercs
HEU3MEHHOW, W MOXET JIMIIb HECKOJIbKO YMEHBIIMTHCS €ro KOJIMYECTBO.
[ToaToMy HauOonbIMK 3PPEKT TOCTUTAETCS MPHU 3aKAIKE YyryHa C MEpPIUTHOU
MaTpuLEed U MEJIKOIUIACTUHYATBIM TpadUTOM.

BcenenctBue HU3KOM IUIACTUYHOCTH YyryHa NpU OOBEMHOM 3aKajke B
OTJIMBKAX MOTYT 0Opa3oBBIBaThCsl TpeUIMHBL. B CBA3M ¢ 3TUM mpuleraroT K
MOBEPXHOCTHOM 3aKajKe YyTYHHBIX JeTaliel, paboTalluX Ha U3HOC, HAaIpUMep,
NOBEPXHOCTEN TPEHHs CTaHWH METAJUIOPEXKYIIMX CTaHKOB. HarpeB razoBbiMu
ropejakaMd WJIA TOKaMH BBICOKOM YacTOThbl C MOCIEAYIOIIMM BOAOCTPYWHBIM
OXJIKJCHUEM CIIOCOOCTBYET MOJYUYEHUIO 3aKAJIEHHOTO CJIOS.

N3orepmuueckas 3akainka 0OecleuMBAaeT BBICOKME MEXaHUYECKHe
CBOMCTBAa M M3HOCOCTOWKOCTb, NMPHUYEM BCIIEACTBUE CPABHUTEIBHO HU3KOTO
YPOBHSI HAINpPSDKEHUM OMACHOCTh 0Opa3oBaHMsl TpPEUIMH M KOpOOJieHUM

CHHMIKACTCA.
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Bapiaum 28

a) KoBkuil 4yryH sBAsS€TCSd  KOHCTPYKLMOHHBIM  MaTEpHAJIOM,
UCIOJb3YEMBIM JUIl W3TOTOBJICHUS MEJIKMX TOHKOCTEHHBIX OTJIMBOK IS
CEeJIbCKOXO3SIMCTBEHHBIX MallMH, aBTOMOOMIIEN, TPAKTOPOB, JAETAIE MacCOBOTO
npousBojcTBa. bnarogaps kommakTHOM ¢opme TpaduTa UYYryH OTIMYAETCA
BBICOKUMH MEXaHWYECKHMMH CBOMCTBAMU W IJJACTUYHOCTHIO, 3aHUMas B 3TOM
OTHOILIEHUU IPOMEKYTOUHOE MOJIOKEHUE MEKIY CEPBIM UYyTYHOM U CTAJIBIO.

[lepnuTHBIA KOBKHMI YyryH 00JIaJa€T BBICOKOM MPOYHOCTBIO U CpPEIHEU
IUIACTUYHOCTBIO, XOPOIIMMH AHTU(PPUKIIMOHHBIMM CBOHCTBAMH U BBICOKOMH
M3HOCOCTOMKOCTBIO, KOTOpasi 3HAYUTEIbHO MOBBIIIAETCS ITPH JIESTUPOBAHHH.

OCHOBHOM OCOOEHHOCTBIO TEXHOJIOTMH SIBIIIETCS W3TOTOBJIEHHE OTJIMBOK
n3 0esoro uyryHa 0e3 BKJIIOYEHHUH MJIaCTUHYATOrO TpaduTa, KOTOPBIA yXyAIIAeT
MEXaHUYECKUE CBOMCTBA. YBEIWYEHHUE TOJIIMHBI CTEHOK W MAaCChl OTJIMBKHU
3HAYUTENIBHO 3aTPYAHSET MOJyYEHUE YHUCTO OE€N0oro M3jaoMa, MO3TOMY O00JacTh
OPUMEHEHUSI KOBKOIO YyryHa OIPAaHWYMBACTCS TOHKOCTEHHBIMH OTJIMBKaMHU

Maccou B HECKOJILKO ACCATKOB KUJIOI'PpaMMOB.

0) M3roToBnsATh CTalbHBIC OTJIMBKH 0OO0JI€ CIOKHO H TPYIOEMKO, YeM
OTIMBKU M3 ceporo uyryHa. Cnenu@uueckue YyCIOBHUS CTaJeIUTEHHOro
MPOU3BOJICTBA OOYCIOBJIEHBI CIIOCOOAMU BBHIMIJIABKU U JIMTEHHBIMU CBOMCTBAMHU
CTaJIH.

KuaKoTEKyYECTh YIIIEpOAUCTON CTaJM B CPEIHEM B JIBAa Pa3a MEHBIIIE
KUAKOTEKYYECTH CEpbIX 4YyryHOB. IIpenensl JOCTYIHOro peryJMpoBaHUs
KUAKOTEKy4ecTH Oosiee Y3KU, U MPOBOJUTH 3TO PETYIMPOBaHUE CI0XHO. Hu3kas
KHUJIKOTEKY4YEeCTh CTaJu OOBSCHSIETCS OTHOCUTENBHO BBICOKHMHU BSI3KOCTBIO U
MOBEPXHOCTHBIM  HATSHKEHUEM TpU TEMIlepaTypax pa3iuBKH, a Takke
3HAYNUTEIBLHO MEHBIINM IEPETPEBOM.

Ha KUIKOTEKY4ECTh OTpHULIATEIBHO BITUSIIOT TYTOIUIaBKHE
HEMETAJUIMYECKUE BKJIKOYEHUS, IONABIIME B CTajlb B IE€PUOJ BBIIUIABKH, a
0COOCHHO PaCKHUCIICHUSI.

HcTrHHAs KUIKOTEKYYECTh IMOHMKAETCS C YBEIUYEHUEM COJEpKAHUS
yriaepoja, Tak Kak IMeperpeB Haj TeMIEpaTypou JIMKBUAYCAa YMEHBIIAETCS U
KHUJIKOTEKY4YeCTh BCe OOJIbIIE OMpEAEIseTCs COCTOSIHUEM CIUIaBa B MHTEpBaje

KpucTajljIn3aluu.
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Bapiaum 29

a) KoHCTpyKIusi TUTHUKOBOW CHCTEMBI ONpeelsieTcsi KOHPUrypamnuen u
MaccoOM OTIMBKH, pallMOHAIIBHBIM MECTOM I10JIBOJA METAILIA.

B 3aBucumoctH 0T KOH(QUTrypalMd OTJIMBKH, €€ Ha3HaueHUs U
OTBETCTBEHHOCTHM METAJI IOABOAMTCS: B TONCTBIE CTEHKHM Ui CO30aHUS
HaIlpaBJIECHHOIO 3aTBEpJEBaHUs, OOECIEUMBAIOUIETO IOJIYYEHUE IUIOTHOU
OTJIMBKH; PacCpelOTOUYECHO depe3 OOJIbLIOE YHUCIIO JIMUTHUKOB, YTOOBI JOOUTHCS
PABHOMEPHOTO OXJIAKJICHMSI 4YacTe€ld OTIMBKH U, CIEAOBATEIbHO, MEHBIINX
HanpsOKEHUHM, YTO  LIEJIECOOOpa3HO NpU  H3TOTOBJIEHUM  TOHKOCTEHHBIX
MPOTSKEHHBIX OTIMBOK; K TOHKHM YacTAM, YTOOBI IO BO3MO>XHOCTU BBIPaBHSATH
CKOPOCTH OXJIQXK/IEHUSI YacTed OTJIMBKU, CKIOHHBIX K OOpa30BaHHUIO TPELIUH.
JUiss muTaHWs MAcCCUBHBIX YacTed Lenecoo0pa3HO MCIOJb30BaTh MNPUOBLIH,
paboTatoniye 1moj n30bITOYHBIM JABJICHUEM Ta3a WU BO31yXa.

VYcanka cTany B )KUJIKOM COCTOSIHUM U B IEPUOJT KPUCTAIUIM3ALAN, ECIIA HE
OPUHMUMATh CIELUAJIbHBIX MEpP, BBI3bIBAET 00pa30BaHUE YCAJOYHBIX PAKOBUH U
nopuctocTu. IloydeHue TUIOTHBIX OTJIMBOK OOECIEYMBAETCS YCTAaHOBKOMU

HpI/I6I)IJIGI>JI " CO3JaHUCM HAIIPABJICHHOI'O, IIOCJICAOBATCIBHOI'O 3aTBCPACBAHHA.

06) Jlumelinas ycajgka  KOPPO3HMOHHO-CTOMKHX  JKapOCTOMKHX U
YKAPOIPOYHBIX CTAJIEW M3MEHSETCS B IIMPOKUX MpEaesiax B 3aBUCUMOCTH OT HMX
CTPYKTYpbl. MakCUMaJbHYK yCaJKy MMEIOT CTajld ayCTEHUTHOIO Kiacca, a
MHUHUMAJIBbHYIO — CTalld MApTEHCUTHOTO KJacca. Huskas TEermonpoBOIHOCTS,
KPYIHO3EPHUCTAsA CTPYKTypa, HEIOCTATOYHAS IUIACTUYHOCTh U IPOYHOCTH IPU
BBICOKMX TEMIIEpaTypax BbI3bIBAIOT TMOBBIIIEHHYK) CKJIOHHOCTh CTaJIeH,
BBICOKOJICTUPOBAHHBIX XPOMOM M HHUKEJEM, K OO0pa30BaHUIO TOPSYUX TPEIIHH,
MoATOMYy JIUTEeMHAs Qopma Ao0MKHA 0071a1aTh MaKCUMAJIbHO JTOCTHUKUMOU
NOAATJIMBOCTBIO. XPOMHUCTBIE CTAJIM IOYTH BCEX KIACCOB (IO CTPYKTYpE)
CKJIIOHHBI K OOpa30BaHMIO XOJOJHBIX TpemuH. [IpuunHON 5TOro sBISETCS
MOBBINICHHAS] XPYIKOCTh W3-3a HAJIWYUS KapOWJ0B. 3HAUWUTEIHLHO MEHBIIE
OMAacHOCTh O0Opa30BaHUsI XOJIOJHBIX TPEUIMH B XPOMOCOJEPKAIIUX CTaaX
ayCTEHUTHOI'0 KJjlacca M3-3a HU3KOIr0 Mpeaena YHnpyrocTh M CPaBHUTEIBHO
XOpOIIIEH IUIACTUYHOCTU. MHOTHE OTJMBKU IMOJBEPTalOT Pa3IMYHBIM BHUIAM
TEPMUYECKON O0OpabOTKH, PEXUM KOTOPHIX OMPEISISICTCS  XUMUYECKUM

COCTaBOM CTaJIM U HA3HAYCHUEM OTJIMBKH.
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Bapianm 30

a) OcHOBHBIMU DJIEMEHTAMH, ONPENEIIAOIUMA CBONCTBA
HU3KOJIETUPOBAHHBIX MapraHIlOBUCTBIX CTAJIEH, SIBJIAIOTCS MapraHell U yIiepox.
OOpasyst TBepaplii PAcTBOP 3aMEIIECHHUS, MapraHell YIpOo4yHSeT (eppur, HO
OCHOBHO€ BJIMSIHME Ha MOBBILIEHHE MPOYHOCTU OKa3bIBAIOT 00Jiee YCTOWUYUBBHIE,
YeM LIEMEHTUT, CJIOKHBIE KapOUIbI.

Yem Hmke TpeOyeMas NPOYHOCTh M BBILIE IIACTUYHOCTh, T€M OOJIblIE
JOJHKHO OBITH B CTAJIM MapraHila U MEHbIIE yriepoja. M3 HU3KOoJIernpoBaHHbIX
MapraHilOBUCTBIX  CTAJIEW  M3TOTOBJSIOT  OTJIMBKH,  HCIIBITHIBAIOLIUE
3HAYUTEIBHBIN M3HOC, YJapHbIE U MEepeMEHHble Harpy3ku. Hukenb pacummpser
ayCTEHUTHYIO 00JacTb, 00Opa3yeT C JKeJIe30M TBEpAbIE PacTBOPbl M HE JaeT
KapOu10B. YTpouHsIOllee JCHCTBUE HHUKENIS B HHU3KOJIETHMPOBAHHON cCTalln
3aKJIIOYAeTCs B TMOBBIIIEHUM MPOYHOCTH (epputa MpU OJHOBPEMEHHOM
COXpaHEHUM IUIaCTUYHOCTU. HuKenb NMOHMKAET TemmepaTtypy MapTEHCHUTHOIO
OPEBPALLCHNAS W YBEJIMYMBACT IPOKAIMBAEMOCTh cTanu. Hukenesas craib
00JlaaeT MOBBIIEHHON yJIapHOW BSI3KOCTBIO J1a)K€ NMPHU HU3KUX TEMIIEpaTypax,

PaBHOMCPHOCTBIO CBOMCTB IO CEUCHMIO OTJIMBKHU.

0) [lnaBka 4yyryHa B TUTeIbHBIX WHAYKIIMOHHBIX TE€YaX MPOMBIIUICHHON
4acTOTBl MMEET psAJ NPEUMYIIECTB: BO3MOXXHOCTh IIOJIYYEHUS TOYHOIO
XMMHUYECKOTO COCTaBa, HU3KUW yrap 3JEMEHTOB, BBICOKMU IIEPErpeB MeTalia,
BO3MOXKHOCTh HCIIOJIB30BaHUSA B IIUXTE OOJBIIOTO KOJMYECTBA CTAIbHBIX
OTXOJIOB U CTPYKKH.

TurenpHass MHAYKUHUOHHAS ME€Yb COCTOMT M3 METALIMYECKOrO KOXKyXa, B
KOTOPOM YCTAHOBJICH TWI€JIb, 3aKPBIBAIOLIMNCSA KpbIKOW. [Ipyu mmaBke mmumxra
3arpy’kaeTcsi B THUTE€NIb, KOTOPBIA YCTAaHOBJIEH B WHIYKTOPE, CBSI3aHHOM C
MarHUTONPOBOJAMH W CUCTEMOM BOASHOrO oxjaxzacHus. [Iporekarommii B
UHIYKTOpE TEpPEeMEHHbIH TOK BO30yXJaeT B CaJKe BHUXPEBbIE TOKH,
pasorpeBamoue u massdmme meraul. [leus pasmemaercs Ha IIOMIAAKE U TPU
CIIMBE MeTaJlJla HAKJIOHSETCSI ¢ TIOMOIIBI0 MeXaHu3Ma moBopoTa. [leun Gosbiioi
€MKOCTH 4acTO BBIITYCKalOT B KOMIUIEKCE C YCTAHOBKOM U1 NPEABAPUTEIBLHOIO
NoJOTpeBa MIMXThl B 3arpy304Hoil 0agpe, 4To oOecTnedyrBaeT IOBBIIICHUE
MPOM3BOJAUTEIBHOCTA Tleuyn. HemoctaTtok 3TUX mneded — Manas CKOpPOCTh

IIJIABJICHUS TBEPAOMN 3aKAJIKU.
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1.6 Hanpsaim miaroroBku: 0922 - EnekTpomexaHika
Bapianm 1

a) CoBpeMEHHBIM >JEKTPONPUBOJ MPEACTABISAET COOOH KOHCTPYKTHBHOE
€IMHCTBO 3JIEKTPOMEXaHUYECKOTO MpeoOpa3oBaTessi SHEPruu (IABUTATENS),
CUJIOBOTO TpeoOpasoBarenss W ycTpoiicTBa ympasieHus. OH oOecrieumBacT
npeoOpa3oBaHue IEKTPUUECKON SHEPTUHM B MEXaHHYECKYIO B COOTBETCTBUU C
QITOPUTMOM pabOTHI TEXHOJOrMuYeckoil ycraHoBku. Cdepa mnpUMEHEHUs
AIIEKTPUYECKOTO TPUBOJA B TMPOMBIIUICHHOCTH, Ha TPaHCIOPTE U B OBITY
MIOCTOSIHHO ~paciuupsierca. B Hacrosmee Bpems yxke Oosmee 60% Bcei
BbIpa0aThiIBA€MOM B~ MHUpPE  DJIEKTPUYECKOW  DHEPrHMM  NOTpedisiercs
AIIEKTPUYECKUMU JBUTATEIISIMU. CrnenoBaTenbHO, 3¢ (HEKTUBHOCTH
SHEprocOEperaouMX TEXHOJOTUH B 3HAUUTEIBHOW Mepe Ompeensercs
3¢ (EeKTUBHOCTBIO 3JEKTponpuBoaa. Pa3zpaboTka BBICOKONPOU3BOIUTENbHBIX,
KOMIAKTHBIX M JKOHOMHUYHBIX CHCTEM IHpPUBOJA SIBISETCS MPUOPUTETHHIM
HalpaBJIEHUEM pa3BUTUS COBpPEMEHHON TexHMKHU. [locimemnee npecarunerue
YXOJSIIEr0 BEKa O3HAMEHOBAJIOCh 3HAYMUTEIBHBIMU YCIEXaMU CHIIOBOU
AIIEKTPOHHKH.

0) B nmocienHee gecATWiIeTHE  YXOJIAIIETO BEKa OBLJIO  OCBOEHO
MIPOMBIIICHHOE MPOU3BOJICTBO OUIOSPHBIX TPAH3UCTOPOB C M30JIMPOBAHHBIM
3atBopoM (IGBT), cunoBeix Mogysedi Ha HX OCHOBE, CHJIOBBIX
MHTEJUIEKTyalbHbIX Moaysied (IPM) ¢ BCTpOEHHBIMH CpEACTBAMHU 3allUThI
KIodYell u  uHTepdeiicamMu Il HEMOCPEACTBEHHOTO  MOJKIIOYEHUS K
MHKPOIIPOLIECCOPHBIM CUCTEMaM YIIPABJIEHHUS... POCT CTeneHW WHTErpaluu B
MHKPONPOLIECCOPHOM TEXHUKE M MEPEXOJ OT MHKPONPOLECCOPOB K
MUKPOKOHTpOJIJIEpAaM € BCTPOCHHBIM  HA0OpOM  CHEIUATU3UPOBAHHBIX
nepudepuitHbIX YCTPOUCTB caejaid HeoOpaTUMON TEHIEHIIMI0O MacCOBOM
3aMEHbI aHAJIOTOBBIX CUCTEM YIIPABJICHUS IPUBOAAMU HA CUCTEMBI  MPSAMOTO
1(ppoBOro ympasiacHUS.

[Tox nmpsMbiIM  1UGPOBBIM  yMNPABICHHEM TOHUMAETCA HE  TOJBKO
HEIOCPEICTBEHHOE YIIPABJICHUE OT MHUKPOKOHTPOJUIEPA KaXIbIM KIIFOUYOM
CUJIOBOTO TIpeoOpa3oBaTesisi, HO U 00ECIIEYeHHE BO3MOXXHOCTH MPSIMOTO BBOJIA B
MUKPOKOHTPOJUIEp CHUTHAJIOB Pa3jMYHbIX OOpPATHBIX CBSI3€M C MOcCienyrouen
IporpaMMHO-anmapaTHo 00paboTKON BHYTPU MUKPOKOHTPOJIIEpA.
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Bapianm 2

a) Cucrema npsMoro uppoBOro yrnpaBieHHS OPUEHTHPOBAHA HA OTKa3 OT
3HAYUTEJIbHOTO 4YHCJIa JIONOJHUTENBbHBIX MHTEPPEHCHBIX IUIAT M CO3JaHUE
OJIHOIUIATHBIX KOHTPOJUIEPOB YIpaBlICHUs NpUBOAaMu. B mpexaene BcTpoeHHas
CUCTEMA YIpPABJICHUS MPOECKTUPYETCS KaK OJHOKPUCTAJIbHAs W BMECTE C
CHJIOBBIM TIpeoOpazoBaTelieM M HCIOJIHUTEIbHBIM JIBUTATENIEM KOHCTPYKTHBHO
UHTETPUPYETCS B OJTHO LIET0E€ - MEXAaTPOHHBIN MOAYJb JBUXKECHHUS. .. Ananus
MPOIYKLIHH BEAYLIIUX MUPOBBIX IPOU3BOJIUTEIEH CUCTEM MTPUBOAA U MAaTEPHAIIOB
OITyOJIMKOBAHHBIX HAyYHBIX MCCIIEAOBAHUN B 3TOW 00JIACTU MO3BOJISET OTMETUTH
CIIEIyIOIlee. HEYKIOHHO CHWXKAETCA JOJI1 CHCTEM IPUBOJA C JBUTATEISIMHU
IOCTOSSHHOTO TOKa W YBEJIHMYMBACTCS JOJII CHCTEM IPHUBOJA C JBUraTeIsIMU
IIEPEMEHHOTO TOKAa. OJTO CBA3aHO C HU3KOM HAJEKHOCTBIO MEXAHUYECKOTO
KOJJIEKTOpa M 0oyiee BBICOKOM CTOMMOCTBIO KOJUIEKTOPHBIX JIBUraTesen
MIOCTOSIHHOTO TOKa [0 CPAaBHEHHMIO C JBUTaTeNsIMM NepeMeHHOro Ttoka. llo
OPOrHO3aM CHELUAIMCTOB B HAadajle CIEAYIOLIEro BeKa JOJsA IPHBOJIOB
MOCTOSIHHOTO TOKa cokpaTutcs A0 10% ot oO1ero yucia npuBoJoB.

0) [IpeumyniecTBEHHOE TPUMEHEHUE B HACTOSAILIEE BPEMs UMEIOT MPUBOJAA C
KOPOTKO3aMKHYTBIMH ACHHXPOHHBIMH JBUTaTeNIIMH. DBOJBIIMHCTBO TakuX
npuBoaoB (okoio 80%) Heperynupyembie. B CBA3M ¢ pe3KuM yJelIeBICHUEM
CTaTMYECKUX MpeoOpazoBaTeie YacTOThl JOJS YacTOTHO-PETyIUpYEMBbIX
ACUHXPOHHBIX  AJIEKTPONPUBOAOB OBICTPO yBeNMuUMBaeTcs. EcrecTBeHHOU
aNbTEPHATUBOM KOJUIEKTOPHBIM TPHUBOJAM ITOCTOSIHHOIO TOKAa  SIBJIIFOTCS
MPUBO/IA C BEHTWJIBHBIMU, T. €. JJIEKTPOHHO-KOMMYTHPYEMBIMH JBUTATENSIMU. B
KayeCTBE HMCHOJHUTEIbHBIX OCCKOJIJIEKTOPHBIX JBUTATENIel MOCTOSTHHOTO TOKA
(BAIIT) npeuMyliecTBEHHOE MPUMEHEHUE TOJYUYUIIM CUHXPOHHBIE JBUTATENH C
BO30YXJCHHEM OT TOCTOSIHHBIX MAarHUTOB MJIM C 3JIEKTPOMArHUTHBIM
BO30yxeHueM (st OOJIBIIMX MOIIHOCTEHM). DTOT THUI TpuBOAa Haubosee
NEPCIIEKTUBEH JMJIi CTAaHKOCTPOCHHS M POOOTOTEXHUKH, OJHAKO, SBISETCS
caMbIM JoporocrosimiuM. HeKoToporo CHUXEHUsS CTOMMOCTH MOKHO JTOOMTHCS
IIPM  UCIIOJIb30BAHUM CHHXPOHHOI'O PEaKTUBHOIO [JBHUraTelsl B KayecTBE
UCIIOTHUTEIBHOTO.
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Bapianm 3

a) IIpuBogoM crnenyromero Beka 1o nporso3am OOJIBIIMHCTBA CIIELUATNCTOB
CTaHET MPHUBOJI HA OCHOBE BEHTWJIbHO-UHAYKTOpHOro jasuratens (BUJ).
JIBUTATENN 3TOrO THUIIA IPOCTHI B U3TOTOBJIICHUH, TEXHOJIOTMYHBI U JemeBbl. OHU
MMCIOT TACCUBHBIN (EepPpOMarHUTHBIA POTOp 0€3 KaKuX-TnO0 OOMOTOK WA
MarHutoB. BMmecTe ¢ TeM, BBICOKHE MOTPEOUTENBCKUE CBOMCTBA IPUBOJIA MOTYT
ObITh 00€CIeYeHbl TOJIBKO MPU MPUMEHEHWH MOIIHONW MHUKPOIPOIIECCOPHOM
CUCTEMBI YIIPABJICHUS B COYETAHWHU C COBPEMEHHON CHJIOBOM 3JIEKTPOHUKOMN.
Yeunusa MHOTHX pa3paOOTYMKOB B MHUpPE CKOHIICHTPUPOBAHBI B 3TOM 0OJaCTH.
JUIsi TUNOBBIX NPUMEHEHUN NEPCIEKTUBHBI WHAYKTOPHBIE JBUTATENH C
CaMOBO30YyKJIEHUEM, a MJIA TATOBBIX IPUBOAOB HHIAYKTOPHBIE JBUTATENIH C
HE3aBUCHUMBIM BO30YKJIE€HHUEM CO CTOpPOHBI craTtopa. B mocnennem ciydae
MTOSIBJISIETCS. BO3MOKHOCTB ABYX30HHOI'O PETYJIMPOBAHUS CKOPOCTH IO aHAJIOTHH
C OOBIYHBIMU TPUBOJAMU MOCTOSIHHOTO TOKA.

0) /lns OoybIIMHCTBA MAacCOBBIX MPUMEHEHUW TPUBOAOB (HACOCHI,
BEHTUJIITOPBI, KOHBEHMEphl, KOMIIPECCOpPbl U T.Hd.) TPeOyeTcsi OTHOCHUTEIbHO
HeOOJIBIION Arana3oH peryaupoBanus ckopoctu (1o 1:10, 1:20) u oTHOCHUTENBEHO
HU3Koe  ObicTpoxeiictBue. Ilpu  »TOM  1enecooOpa3sHO  MCHOJIB30BaTh
KJIaCCUYECKHE  CTPYKTYphl  CKajsipHoro  ympasienus.  llepexog — «k
mupokoauanazoHHeM (10 1:10000), ObICTPOAEHCTBYIONUM MIPUBOJAM CTaHKOB,
pOOOTOB W TPAHCHMOPTHBIX CPEACTB, TpeOyeT MNpUMEHEHUsI Oojiee CIIOKHBIX
CTPYKTYp BEKTOpPHOro ymnpaBiieHus. B mocnennee Bpemss Ha 0aze cucrteM
BEKTOPHOTO YMPAaBJICHHS pa3paboTaH psJ MPUBOAOB C MPAMBIM LHU(PPOBBIM
yIpaBI€HUEM MOMEHTOM. OTINYUTENbHOM OCOOCHHOCTBIO JTHX PpPELICHHM
ABJISIETCS IPEJIETBHO BBICOKOE OBICTPOICUCTBHE KOHTYPOB TOKA, pEaJTU30BAHHBIX,
KaK MpaBujo, Ha 0Oa3ze HUGPOBBIX pENIEUHBIX PErYyJISTOPOB MU PETYJISTOPOB,
paboTalIMX HAa NOPUHIMIAX HE4YeTKOW Joruku (¢azzu-noruku). CucTeMsl
npsIMOTo LM(POBOIO yNPaBICHUSI MOMEHTOM OPUEHTHPOBAHBI B MIEPBYIO OUEPElb
Ha TPAHCIIOPT, Ha UCIIOJIB30BAaHUE B KpaHaX, JIUPTaX, pOOOTOTEXHUKE.
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Bapianm 4

a) YCIOXHEHHE CTPYKTYp YHPAaBJICHHS MPHUBOJAMU IMOTPEOOBAIO PE3KOTO
YBEJIMYEHUSI MPOU3BOJUTEIILHOCTH IIEHTPAIIBHOTO IIpoIeccopa U mepexoja K
CTHCIIMATM3UPOBAHHBIM TPOIIECCOPAM C OOBEKTHO-OPUEHTUPOBAHHOM CHUCTEMOU
KOMaH/l, aJIallTUPOBAHHON K PEIIEHUIO 3a7ad IU(PPOBOTO PETYIUPOBAHUS B
peanbsHOM BpemeHu. Psaa dupwm (Intel, Texas Instruments, Analog Devices u 1p.)
BBITYCTHJIM HA PBIHOK HOBBIE MHKPOKOHTPOJUIEPHI JUIsl  yIPABIICHUS
neurarensmMu (13 cepun Motor Control) Ha 6a3e mporeccopoB Jyisi 00pabOTKu
curnangoB DSP-mukpokonTposiepsl. OHU HE TOJIBKO 00€CTIeYNBAIOT TPEOyEeMYIO
IIPOM3BOIUTEIILHOCTh LIEHTPAJILHOTO Tpolieccopa (6onee 20 MIIH.OIL./CEK.), HO U
coziepKaT psJT BCTPOSHHBIX MEepU(EPUHHBIX YCTPOUCTB, NMPEAHA3HAYCHHBIX IS
ONTUMAJIBHOTO COMPSDKEHUS KOHTpOJUIepa C MHBEPTOpAaMH U JaTYUKaAMU
oOpaTHbIX cBsized. Cpeau BCTPOCHHOM mnepudepur 0co00€ MECTO 3aHUMAIOT
YHUBEpCAJIbHBIE TE€HEPATOpPhl MEPUOJUYECKUX CHUTHAJIOB, 00ECIEUMBAIOIINE
caMble COBPEMEHHBIC AJITOPUTMBI YIIPABICHUS HWHBEPTOpPAMH, B YAaCTHOCTH,
ITOPUTMBbI BEKTOPHOM MIUPOTHO-UMITYJILCHOM MOYJISIIIUU.

0) PocT BBIUMCIUTENBHBIX BO3MOXKHOCTEH BCTPOECHHBIX CUCTEM YITPABIICHUS
MPUBOJAMH COMPOBOXKAAETCS paciidpeHueM ux (yHkuuil. Kpome mnpsmoro
OU(ppPOBOrO  yOpaBi€HUs, CUJIOBBIM  IpeoOpa3oBaTesieM  peallu3yroTcs
JOTOJTHUTENbHBIE (DYHKIIMM TOIJAEPKKU HMHTepdelica ¢ mnonb3oBarenem (depes
IOyJbT ONEPATUBHOTO YMPABIEHUS), a TAKXKE YINPABICHUS TEXHOJIOTMYECKUM
mpoueccoM. B coctaB cuCTEMBbl yOpaBi€HUS BXOIAT: YHUBEPCAIbHBIN
PETYJIATOP TEXHOJOTUYECKON NEPEMEHHOM, a TaK)K€ I'€HEpaTop YHPaBIISIOIUX
BO3JICUCTBUI Ha 0a3e 4acOB peajbHOTO BpeMeHHU. Takoe pelieHue Mo3BOJISIET
HOJJepKUBATh JaBJI€HWE B TPyOONpOBOJE Ha 3a/JlaHHOM, B COOTBETCTBUU C
CYTOYHOMU LUKJIOTPAMMOH, YpOBHE UCKJIFOUUTETBHO CpelICTBAMHU
AJIEKTPONPUBO/AA, O€3 MCMHOJIb30BaHUS IMPOMKOHTPOJEpoB. IlepcriekTuBHBIE
CUCTEMBbI YIPABJICHUS AJIEKTPOIPUBOAAMH pa3padaThIBAIOTCSA C OPUEHTALMEH Ha
KOMILIEKCHYIO aBTOMAaTHU3ALMI0 TEXHOJIOIMYECKUX MPOLIECCOB U COTJIACOBAHHYIO
paboTy HECKOJIBKUX MPUBOJOB B COCTaBE MPOMBIIIIEHHON CETH.
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Bapianm 5

a) CTpemileHHE MPENEeNIbHO YIEUIEBUTh MPUBOJ, OCOOEHHO JJII MAacCOBBIX
OPUMEHEHUH B OBITOBOM TEXHHMKE (TBLJIECOCHI, CTHPAJIbHBIC MAIUHBL,
XOJIONWJIbHUKHM, KOHAWIMOHEPHI W T.A.), NPUBEIO K OTKAa3y OT JAaTYHUKOB
MEXAHUYECKUX IMEPEMEHHBIX M IMepexoay K cucreMaM 0e31aTYMKOBOIO
YIPABJIECHUS, TAE U1l OLEHKH MEXaHUYECKHX KOOpJAMHAT NPUBOJA (TIOJOKEHUS,
CKOPOCTH, YCKOPEHHs) MCHOJIB3YIOTCS CHElMalbHble HU(POBbIE HAOIIOAATEIH.
OTO BO3MOXXHO TOJIbKO MpPH BBICOKOW MPOU3BOJUTEIBHOCTH IEHTPAIBLHOIO
npoueccopa, Korga cuctemMa AUQQepeHInanbHbIX yYpaBHEHUH, ONKUCHIBAIOLINX
MOBEJICHUE TPHUBOAA, MOXKET OBITh pelleHa B peajbHOM BpeMmeHu. Boszpociiue
BO3MOXXHOCTH MMKPOIIPOLIECCOPHON TEXHUKH IPUBEIM K TOMY, 4YTO IIpH
MacCOBOM MPOU3BOJCTBE U3AeNUl ¢ 00beMOM Bbiltycka He MeHee 10000 mTyk B
roJl, OKa3bIBAECTCS BO3MOXXHBIM M IKOHOMHUYECKH II€JIECOO0pa3HbIM CO3AaHUE
MOIIHBIX, OJHOKPUCTAJIBHBIX CUCTEM YIpaBleHUs MpuBoAamMu Ha Oa3ze DSP-
MUKPOKOHTpOJUIEpOB. X cTOMMOCTh NpH OrpaHUYEHHBIX HUHTEP(EHCHBIX
GyHKIusIx He OyneT npepbimath 10-209$.

0) B cTpykType nmpuBO/a MEPEMEHHOIO TOKAa ¢ BEKTOPHBIM YIPAaBICHUEM B
KauyeCTBE MCIOJHUTEILHOTO JBUTATENS MOXKET MIPUMEHSATHCS JTMO0 CUHXPOHHBIN
JIBUTaTellb C aKTUBHBIM MAarHUTOAJIEKTPUUYECKUM POTOPOM, JTUOO CUHXPOHHBIN
PEAaKTUBHBIA JABUraresib. BO3MOXHO HCIOJIB30BAHUE 3TOU CTPYKTYpPbl W JJIS
yopaBlieHUsT TpeX(a3HbIMU  BEHTWJIbHO-UHAYKTOPHBIMH  JBUTATEISIMU  C
PA3HOIIOJSPHBIM TIUTAHUEM, a TAKXKE IIAarOBbIMU JBUIATEISIMA B PEXKUME
OECKOJUIEKTOPHBIX JABUTATENIed MOCTOSHHOIO TOKA. B kauecTBe CHIOBOTO
npeoOpa3oBatenss  ucnojib3dyercas  uHBeprop Ha  IGBT-kmouax — wim
VMHTEJUIEKTYAJIbHBIX ~ CHJIOBBIX MOAYJIAX. JlpaliBepbl KIIOYEH HMHBEPTOPA
MOJIKJIFOYEHBI HETIOCPEICTBEHHO K BBIXOJ1aM HINM-reneparopa
MUKpPOKOHTpOJUIepa, paloTalolmero B pPEKUME  MIMPOTHO-UMITYJIbCHOM
MoOAyJsiud  0a30BbIX  BEKTOpoB  (BektopHOou  IIIMM-monymsiiuum), 9To
o0ecreynBaeT MaKCUMAaJbHO BBICOKYIO CTENEHb HCIOJIb30BAHUSI HAMpPSKEHUS
3BE€HA NOCTOSIHHOTO TOKa 1 MUHUMH3ALUIO THMHAMUYECKUX MOTEPh B
WUHBEPTOPE.
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Bapianum 6

a) CTpykTypa  NOpeanojaraer HCIOJIb30BAHUE HMITYJbCHOTO JaT4YHMKa
MOJIOKEHUS poTopa ABuraresns. CUrHaJbl C JaTYMKA BBOASTCS HETIOCPEACTBEHHO
B KOHTpOJUIEp U 00pabaThIBatOTCs B OJI0KE OLEHKU MOJIOKEHUS, KOTOPBIA MOYKET
ObITh pealn30BaH Ha OCHOBE CIIEHUAIBHOTO MepupEepuiHOro YCTpOHCTBA
TaiiMmepa C "kKBaAparypHbIM" pexuMoM paboTel. Koa  MexaHH4ecKoro
IOJIOKEHUSI PpOTOpa MPOrPaMMHO Ipeodpa3zyeTcsi B KOJA DIIEKTPUYECKOTO
IIOJIOXKEHUSI pOTOpA BHYTPH IIOJIFOCHOTO JeJeHUs MamuHbl. JUId peanusanuu
0JI0Ka OIIEHKM CKOPOCTM MOTYT HPUMEHATbCA JIMOO  clienuajIbHbIE
nepudepuiiible yCTpocTBa MUKPOKOHTPOJUIEpA, MPUHLMIT AEUCTBHUSI KOTOPBIX
OCHOBaH Ha WU3MEPEHHU BPEMEHHOTO MHTEpBaJla OTPA0OTKU JBUIATEIEM
3aIaHHOTO OTpe3Ka NyTH (3CTHUMATOPhl CKOPOCTH), JHO0 mnepudepuiinbie
YCTpOMCTBA OOIIEro Ha3HA4Y€HUs, TaKHE€ KaK MPOLECCOpPbl COOBITHI WM
MeHeKepbl coObITHl. B mociaennem cioydae Taiimep, paboraromuid B
"KBaApaTypHOM" pexume, SBISETCSs 0a30BbIM JUIsI OJHOTO U3 KaHAJOB
cpaBHeHus. Kak Toibko naBUrarenb oTpadOTaeT 3aJaHHBIM OTpPE30K MYyTH,
BO3HUKHET NpEpbhIBaHUE MO CpaBHEHHIO. B mporenype oOCayXUBaHUS 3TOrO
PEPbIBaHNs LEHTPAIBHBIA IIPOLIECCOP OIPEACIUT BPEMEHHON HHTEPBAI C
MOMEHTA NPEBIIYIIETO IPEPHIBAHUS U BBIIOJHUT PacyeT TEKyLIEH CKOPOCTH
IPUBOJA.

0) KenatenpHo, 4TOOBI TaiiMep, paboTaromuii B "KBaapaTypHOM'" pexuMe
JOIMyCKal HAYaJbHYI0 WHULMAIU3AIMI0 B COOTBETCTBUM C YHCIOM METOK Ha
00OpOT HUMITyJIBCHOTO JaT4ydWKa TIOJIOKEHHUS, a TakXKe HUMeI PEeXUM
aBTOMATUYECKON KOPPEKIMH CBOETO COCTOSHUSA TI0 PEMNEepHOMY JaTYHKY.
DcTUMaATOp CKOPOCTH JOJHKEH padoTaTh C PEryIupyeMbIM pa3pelIeHUeM Kak 10
YUCIIy MMITyJIbCOB Ha Mepuone uaMepeHus ckopoctu (ot 1 go 255), Tak u ¢
pEryJIupyeMbIM paspelieHueM 1o BpeMeHu (MakcumaiibHoe paspemienue 50-100
HC MpU Avana3zoHe peryiaupoBaHus paspemieHus 1:128). Ecnu nepeuuncieHHbie
BbIIIE TPEOOBaHUS K MEPUPEPUIHBIM YCTPOHCTBAM MUKPOKOHTpOJIIEpa OymyT
BBITIOJTHEHBI, TO OKKETCS BO3MOXKHBIM M3MEPEHHE CKOPOCTH B JHAala3oHe, KakK
muHumMyM, 1:20000 ¢ TouHocThiO, HE  Xyxke 0,1%. JUtis u3MepeHus
AIIEKTPUIECKUX TEPEMEHHBIX MHUKPOKOHTPOJUIEP JOKEH HWMETh BCTPOCHHBIH
ALITl c pazpemienueM He Humwxke 10-12 ABOMYHBIX pa3psioB U BpPEMEHEM
npeoOpa3oBaHus He Xyxe 5-10 mkc.
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Bapiaum 7

a) Kak nmpaBuiio, BoceMu kaHanoB ALIl nocrarouno ajig npuema HE TOJBKO
CUTHAJIOB OOpaTHBIX CBS3EH MO TOoKaM a3, HO U CUTHAJIOB OOPATHBIX CBS3EH IO
HaAMpPsDKEHUIO U TOKY B 3BE€HE MOCTOSIHHOTO TOKA, a TaK)K€ BHEIIHUX 33JIal0IIUX
CUTHAJIOB. JIOMOJIHUTENbHBIE AHAJOTOBbIE CUTHAJBl HMCHOJB3YIOTCS ISt
peanu3anuy 3amuT HWHBepTopa u aBuratens. Pabora ALl Oyaer Ooiee
IPOU3BOIUTENILHOM, eciu MUKPOKOHTPOJIEP JIOITYCKaeT pexUM
aBTOMATHUYECKOTO CKAaHUPOBAHUSI U 3aIlycKa mpoliecca nmpeoodpazoBanus. OObIYHO
ATO JeNaeTcss JUOO0 C MOMOIIbI0 OTAENBbHOTrO MepudepuitHOro yCTpoiCTBa
npoueccopa nepudepuiHBIX TpaH3aKUUK, JHUOO C TOMONIBIO  peKUMa
aBro3zamycka AIIIl oT mpouieccopa  coOBITHII WM TeHEpaTopa M-
CHUTHAJIOB. Wtak, Ha ocHOBe MostydyeHHOW uHpopMaluu o Tokax (a3 ia u ib
BOCCTaHaBNIMBaeTcs 3HaueHue Toka B ¢aze C (ic) U  BBIIOJHIETCA
npeoOpa3oBaHre TOKOB K HEMOJBUKHOM CHCTEME KOOpAMHAT, CBSI3aHHON CO
crtatopoMm (a, b, ¢ ® a, b). Ilepexon OT HEMOABUKHOW CUCTEMBI KOOPAMHAT K
MOJBIKHOM, CBSI3aHHOM C TEKYyIIMM TIOJIoKeHueM portopa (a, b ® d, q),
MO3BOJIIET PACCUUTATh KOMIIOHEHTHI PE3YyJIbTHUPYIOIIETO BEKTOpa TOKAa CTaTopa
1o ocsiM d ¥ q COOTBETCTBEHHO.

0) M3BecTHO, YTO MOMEHT CHHXPOHHOT'O JBHUTaTelii C BO30YXKICHUEM OT
MOCTOSIHHBIX MArHUTOB MPSMO MPOMNOPUUOHAIEH COCTaBJISIONIEH BEKTOpPA TOKA
craTopa 1O momepedyHor ocu (. Ilpu 3ToM Ii MHUHHMHU3AIMU  OOIIETO
MOTPEOJISIEMOTO  JBUraTelieM TOKa IKeJaTeldbHO TMOAJEpPKUBATh TOK IO
IPO0JIbHOM ocH d paBHBIM HYJ0. Takum 00pa3oM, BBIXOJI PETYIISITOPa CKOPOCTH
npuBoja (PC) crnenyeT MOAKIIOUUTE HAa BXOJ PETYJISITOpA TOKA MO MOMEPEUHON
ocu (PT 1q) a Ha BXopn perynsaropa Toka mo npojaoisHoit ocu (PT id), mogath
HyneBoe 3agaHue. OOBIYHO PEryJisaTopbl CKOPOCTH W TOKOB SIBJISIFOTCS
IPONOPUUOHAIBHO-UHTETPAIbHBIMUA. BBIXOJHBIE CUTHAJBI PETYISATOPOB TOKA
MPONOPUAOHAIBHEI KOMIIOHEHTAM PE3yJIbTUPYIOIIETO BEKTOpPA HANPSHKEHUS
cratopa 1o ocsim d u q coorBeTcTBeHHO. B Onoke Bektopuoit IIINUM-monymsiiiun
BBITIOJTHSIETCS CHadajia MpeoOpa3oBaHWE KOMIIOHEHT BEKTOpa HANPSHKEHUS K
MOJISIPHOM cucTeMe KoopawHaT (g,r), ... ompenensercs pabouyuii CcexTop,
BHYTPUCEKTOPHBIA yTrOJ U PACCUUTHIBAIOTCS KOMIIOHEHTHI 0A30BBIX BEKTOPOB B
aOCOJIOTHOM CHCTEME KOOPIWHAT, CBSI3aHHOW CO cTatopoM. DopMUPYIOTCS
HanpsHKeHUs, MPUKIIabiBaeMble K oOMoTkam nsurarens Ua, Ub, Uc.
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Bapianm 8

a) Bce mnepeuncneHHele Bbllle IpeoOpa3oBaHUs KOOpPAMHAT (IPSAMBIE U
oOpatHbie npeoOpazoBanus [1apka u Kitapka) 1oJKHBI BRIIOTHATHCA B pealbHOM
BpemeHH. JKenmaTenbHO, YTOOBI HCIONB3YEMbIH I pealn3allid CHUCTEMBI
BEKTOPHOTO YIPaBJICHUS MUKPOKOHTPOJUIEP HMMEN BCTPOCHHYIO OUOIMOTEKY
(GyHKIMHM, aganTUpOBaHHBIX A7 3(PGEKTUBHOTO YIPaBICHUSA [BUTATENSIMU, B
TOM uucie (QyHKIUN npeodpa3oBaHus KoopAUHAT. BpeMs peanuzanuu kaxaon
U3 OTUX (yHKOUA HE JODKHO TMPEBBIIIATh HECKOJIBKHUX MHKPOCEKYH]I.
OTnMYUTENbHONM ~ OCOOEHHOCTBIO ~ CHCTEMBl  BEKTOPHOTO  YIpaBJICHUS
ACMHXPOHHBIMHM  JIBUTATENSIMU  SIBJISIETCA  HEOOXOJUMOCTh  MCIOJIb30BaHUS
JOTIOJTHUTEIBHOTO BBIYMCIUTEILHOTO 0JI0Ka, B KOTOPOM MPOU3BOJUTCS OLICHKA
TEKYLIEro YIJIOBOTO TMOJOKEHHUS BEKTOpa NOTOKOCLEIUIEHUS poTopa. ITO
JIeNaeTcsl Ha  OCHOBE  pEUIEHUS B PEAIbHOM  BPEMEHHM  CHCTEMBI
mupdepeHunanbHbIX ~ YpaBHEHUW,  COCTaBIEHHBIX B  COOTBETCTBUU  C
MaTeMaTHUYeCcKOil Mojenbio aBurarens. EcTecTBeHHO, 4To mojgoOHas omnepanus
TpeOyeT  JONMOJHHUTENBHBIX  BBIYMCIHUTEIBHBIX  PECYPCOB  IIEHTPAIBLHOTO
poreccopa.

0) PaccMoTpeHHass CTpyKTypa CHUCTEMBI YIpaBJiCHUS  OOECIeYuBacT
aBromMatudeckoe (popmupoBaHue B (azax JBUTaTENsl CHHYCOMJIATBHBIX TOKOB U
HalnpsoKeHU  mpu paboTe  MCHOJHUTENBHOTO — JBUTaTelis B PEXKUME
OECKOJUIEKTOPHOTO JIBUTATENsl IOCTOSTHHOTO TOKa C ONTHUMAJIbHBIM YIJIOM
KOMMYTAllUM M MHHUMM3ALMUENA MYJIbCALUMNA 3JIEKTPOMAarHUTHOTO MOMEHTa. B
psle NMPUMEHEHUW, Halpumep, ISl NPUBOJOB C BEHTUIIBHO-UHIAYKTOPHBIMU M
OECKOJIIICKTOPHBIMU JBUTATEISIMU TOCTOSSHHOTO TOKA, BIIOJHE JOCTAaTOYHO Ha
WHTEpBaJC KOMMYTAIlUU TMOJJECPKUBATh B OOMOTKE JBUTATENsS 3aJlaHHBIN
(buKCUpOBaHHBIH YpOBEeHb TOKAa. (OCOOEHHOCTH CXEMbl COCTOMT B TOM, YTO
[INUM-renepatop obecrneunBaeT cpa3y ABE (PYHKIUMHU: aBTOKOMMYyTanuio (a3
JBUTATENS O CUTHAJIAM JaTYMKA MOJIOKEHUS U MOJCPKAHUE TOKA HA 3aJaHHOM
YpPOBHE TYTEM pETyJUPOBaHUS TMPUIOKEHHOTO K OOMOTKaM JBUTATEINS
Hanpspbkenus. [lepBast GyHKIIUS MOXET ObITh peaiIn30BaHa aBTOMATHYECKU, €CITU
reHepaToOp HMMEET BCTPOCHHBIN OJIOK YIPaBJICHUS BBIXOJIAMH, JOIMYCKAIOIIUMA
MpUeM KOMaHJ OT Tpoiieccopa coObITUi. BTopas (yHKIuS TpaguilMOHHA U
peanu3yeTcs IMyTeM U3MEHEHUS CKBAXKHOCTH BBIXOHBIX [ITMIM-curnanos.
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Bapianm 9

a) JlJig OLIEHKU TOJIOXKEHUs pOoTOpa JBUTATENS] MOXKHO MCIIOJIL30BATH JIMOO
JaTYUK TOJOXKEHHS Ha 3JieMeHTax XoJa, Jubo 0Oosee TOporoil MMMyJIbCHBIN
JaTYMK MOJIOXKEHUs. B mepBoM ciiyyae cUrHaibl ¢ IaTYUKA MOJI0KEHHS BBOJSATCS
B MHUKPOKOHTPOJUIEp Ha BXOJbl MOJYJIEM 3axBaTa Ipolleccopa COOBITHMA.
OtpaboTka  gBUTaTeNeM  KaXJAOro  IEJOro  mara  HIACHTUQUIMpYETCs
MIPOLIECCOPOM COOBITUM M BBI3BIBAET ABTOKOMMYTALMIO KIIOYEH HWHBEPTOPA.
[IpepbiBaHue, BO3HUKAIOUIEE MPU KAXKIOM 3axBaTe (PpOHTA CUTHAJA C JIaTYMKA,
UCIIOJIB3YETCS U OLEHKH BPEMEHU MEXAY JBYMS COCEIHUMU NEPEKITIOUECHUAMHU
U, Jajee, CKOpPOCTH IPHUBOJA. Bo BTOpOM Cciyyae MOXHO HOJYy4uTh Oolee
TOYHYI0O HMH(OpPMALKIO O TEKYyLIEM IIOJIO)KEHUH pOTOpa ABUTATENSI U O €ro
ckopocTH. TakuMm 00pa3oM, MOJHOLEHHBIE CHUCTEMBl BEKTOPHOTO YIPaBICHUS
NpUBOJAAMM  TIEPEMEHHOrO0  TOKa  TpeOylT I  CBOEH  peanu3anuu
BBICOKOIIPOM3BOJUTENbHBIX ~ MHUKPOKOHTPOJJIEPOB C  IIMPOKUM  HAaObOpOM
MEPEUYHCIICHHBIX BBIIIE BCTPOCHHBIX MEPUPEPUIHBIX YCTPOUCTB, JOMYCKAOIINX
COBMECTHYI0 paboTy ® TpeOyromMux OT I[EHTPAJIBHOrO  Mpolieccopa
MUHHUMAJIBHBIX PECYPCOB Ha CBOE 00CTyKUBaHUE.

0) BONBIIMHCTBO BBIMYCKAEMBIX CETOAHS MpeoOpa3zoBareneil 4acTOThI IS
PEryJIMpOBaHUsI CKOPOCTH BpallleHus Tpex(as3HbIX JBUTraTesiell oOecrnedyuBaroT
VOpaBJICHUE  HMHBEPTOPOM  HANpPSIKEHUS B PEXKUME  CHUHYCOUJAIBHOU
IIEHTPUPOBAHHOMN (CUMMETPUYHON)  IIMPOTHO-UMITYJIBCHON MOIYJISIIUU.
CyTb MeTOHa COCTOUT B OJHOBPEMEHHOM YIPABJICHUU HA 3aJJaHHOM HECyUIEH
gactote (00braHO 10-20 x['11) cpa3y BceMU IMIECThIO KITIOYaMU MHBEPTOpPA TaKUM
o0pa3oM, 4YTO B CpeOHMX TOYKAX KaXJAOW CTOMKH HHBEpTOpa (POpMHUPYIOTCS
BOJIHBI CUHYCOMAAIBHOTO BbIxoaHOTO Hanpsbkenus Ul, U2, U3, caBuHyThIE IpYyT
OTHOCUTENBHO Apyra Ha 120 anexrpuyeckux rpanycoB. [Ipum sToM BepXHHU U
HIDKHUW KJTIOYM BCErJla KOMMYTHPYIOTCSI B TpOTHBO(A3e M MaKCHMabHas
aMIUTMTYJla BBIXOJHOTO CHUTHAJla paBHA IIOJIOBUHE HAIPSKEHUS Ha 3BEHE
noctossuHoro Toka Udc/2. Ecom gns  dopmupoBanus Hanpspbkenus Ude
UCIOJIb30BaTh CTaHAAPTHBIA HEYNpaBIsI€Mbld BBIIPSIMUTENb, TO JBUTATElb

OKa)XETCs HEAOMCITOIB30BAHHBIM T10 HAINPSUKEHUIO TpuMepHO Ha 15%.
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Bapianm 10

a) Jlnst Toro, 4ToObl 06eceunTh HOMUHAJIBHBIE TAPAMETPhl UCTIOJTHUTEIBHOTO
JBUTATENsI, Pa3pabOTYUMKU OBbUIM BBIHYXKJEHbI MJTH Ha HCKaXkeHue (HOpMbl
BBIXOJTHOTO HANpPsDKEHHs] B 30HE 4YaCTOT, OJM3KMX K HOMHUHAJIbHOW, T.€.
NEepPexXouTh OT CHHYCOMAAIbHOW (HOPMBI BBIXOJHOTO HAIpPSDKEHUA K
TpaneueugalbHOW (B mpenene K NpsIMOYrojpHO#). (OYeBHOHO, YTO TaKoe
pelIeHre yCTpauBajo JajJeKo He BceX MmoTpedureneit, u paboThl IO MOUCKY Ooliee
COBEPUIEHHBIX METOJIOB YNPABJIECHUS MPOAOJKAIUCh. Teopus 3TOro BoIpoca
aKTUBHO pa3BUBajach 3apyOCKHHIMU U OTCUYECTBEHHBIMH YYCHBIMU Ha
npotrsokeHun Oonee yem 10 ser. CeromHsi Mbl MOKEM KOHCTaTHPOBaTh, YTO BCE
TEOPETHYECKUE BOMPOCHI pelIeHbl W, 0o0Jiee TOro, ammaparHo MOAJEpkKaHbl B
KOHCTPYKIMSAX BCTpoeHHBIX [IIMM-renepaTtopoB psna crnenuain3upOBAHHBIX
MUKpOKOHTposuiepoB cepun Motor Control. CyTeb MeTona, MNOIY4YHMBILETO
Ha3BaHUE IIMPOTHO-UMITYJICHOM MOZYJSALHMHA 0Oa30BbIX BEKTOPOB (BEKTOPHOMU
[I1M-moaynsium), COCTOUT B OTKa3e OT OJHOBPEMEHHOM KOMMYTAIlUU BCEX
KJIFOUEH MHBEPTOpA U B NIEPEXOJE K KOMMYTALlUA MEXAY HECKOJIBKHMH, 3apaHee
BbIOpaHHBIMU COCTOSIHUSIMM HHBEPTOpa, KaXKJO€ U3 KOTOPBIX COOTBETCTBYET
ONPENECICHHOMY IMPOCTPAHCTBEHHOMY IOJIO)KEHHIO BEKTOPA PE3YJIbTHPYIOLIErO
HaIPsHKEHUS, TPUII0KEHHOTO K IBUTATEIIIO.

0) B Tabnuie moka3aHbl CX€Mbl BKIIOYEHUS! CHIIOBBIX KJIIOYEH U BEKTOPHBIE
qyarpamMMbl i1 HauOoJiee 4acTO HCIOJb3yeMoro Habopa 0a30BBIX BEKTOPOB,
COOTBETCTBYIOIIETO CTaHAAPTHOW 6-TakTHOW KoMmmyTtauuu 1; 0,5; 0,5 (BepxHuii
KJIIOY, IBA HWXXHUX  WIM JBa BEpXHUX, HWkHU). Imes  Bocemb
0a30BbIX BEKTOPOB, JBa M3 KOTOPHIX "HyJeBble", a OCTaJbHBbIC CABUHYTHI B
MpoCcTpaHCTBE Ha 60 IEKTPUUECKUX I'PaTycOB, MOXXHO BOCIPOU3BECTH JIHOOOM
TpeOyeMbIil BEKTOP BBIXOJHOIO HAMPSKEHUS MyTEM NEPEKIIOYEHUsI Ha MEepUoJIe
UM wmexny nByMs 06a30BbIMU BekTOpamu Tekyriero cekrtopa Ux um Ux+60 u
HyneBbiMu BekTopamu O(000) u O(111). AmMrmutyna u  ¢asa
PE3YNBTUPYIOLIETO0 BEKTOpAa HAMNPSKEHUS  3aBUCAT  MCKIIOYUTENBHO — OT
CKBA)XHOCTH BKJIFOUCHHSI 0a30BBIX BEKTOpPOB. B mpenenbHOM ciiydae, Korjia
HyJIEBbIE BEKTOpa HE MCHOJB3YIOTCS, Tojorpad BEKTOpa pe3yJbTUPYIOUIErO
HANPSDKEHUS MPEICTaBIIsIeT COOON MECTHYTOJIbHUK, OMIMCAHHBIN BOKPYT 0a30BbIX
BEeKTOpoB. C y4eToM TOro, 4yTo amIuIUTyJa 0a30BOro BEKTOpa cocTaBisieT 2/3
Udc, BO3MOXHO  (opMupoBaHue  KpyroBoro  rogorpada  BeKTOpa
pe3ynbTUpyolero HanpsbkeHust ¢ ammutynou 0,577 Udce, uro Ha 15% Oosnbiie
AMIUIMTYJbl ~ BBIXOJHOTO  HAampsDKEHHWs Uil cllydas  KJIACCHYECKOM
CHHYCOMJAIBHOM LeHTpupoBanHou [IT1M.
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Bapianm 11

a) CylecTBYIOT W JpyrHe€ BapuaHThl BBIOOpAa 0a30BbIX BEKTOpPOB. Tak,
WCIIOJB30BAaHUE  BEKTOPOB,  COOTBETCTBYIOIIMX  IIAPHOW  PEBEPCUBHOU
KOMMyTanuu ¢a3 aBurarelns, OOECIEUMBAECT Ty K€ CaMYI) MAaKCUMAaJbHYIO
aMIUTUTYly BEKTOpa pEe3yJbTHUPYIOLIErO0 HANpPSDKEHUsS, a IMepexo] K 0a30BbIM
BEKTOpPAaM, COOTBETCTBYIOIIUM 12-TaKTHOW KOMMYTAIUU, TIO3BOJISET YBEIUYUTH
BBIXOJIHOE HaNpsSHKEHUE BEKTOPA e Ha 27/%.

Unes peanuzaumu BektopHoi HIMM-Mopynsunu Ha Oa3e cTaHIapTHOU
uentpupoBanHon MM mnoka3zana Ha puc. 7. Mcnonp3yercs IBYXIIPOXOMHAS
KOMMYyTallusg C TepekitoueHueM 0a30BbIX BekTopoB Ha mnepuoae LIIMUM B
nocnenoBatenbHocT: O(000), m, m+1, O(111), m+1, m, O(111). MeTtox moxer
ObITb  peanu3oBaH B  OonpmMHCTBE  BCTpoeHHBIX  IIIMM-reneparopos
COBPEMEHHBIX MUKpOKOHTposuiepoB cepuu Motor Control, oanako wumeer
CYILLIECTBEHHBI HEAOCTATOK HEOOXOAUMOCTh MPOrPAMMHON KOPPEKIUU BIHSHUS
"MepTBOTO" BpEMEHM B 30HE BBIXOAHBIX HANPHKEHUU, ONU3KUX K
MakcuMalIbHOMY. Kpome TOro, pacdeT KOMIIOHEHT PE3YIbTUPYIOLIErO0 BEKTOpa
BO BCEX OOBIYHBIX MHUKPOKOHTpoOJuiepax, KpoMe DSP-MUKpOKOHTpOIIEPOB,
TpeOyeT 3HaYUTENbHBIX PECYPCOB LIECHTPAIBLHOTO MPOLECCOPA.

06) Bropoit cnoco6 peamusanuu BektopHoi IIIMM 3akmrodaercs B
WCIIOJIb30BAaHWN JIByX KaHAJOB IIOJTHOTO CpPaBHEHUS M IIOCJIEI0BATEIHLHOTO
YIPABJISIONIETO aBTOMATa, 00padaThIBAIOIIETO COOBITHS 110 CPABHEHUIO. ABTOMAT
paboTaeT 1O IBYM pa3jIMYHBIM aITOPHTMaM, B 3aBUCHUMOCTH OT BBIOPAHHOTO
M0JIb30BATEJIEM HA4YaJIbHOTO HAIPABJICHHS TEPEKIIOYCHHS 0a30BBIX BEKTOPOB:
(m, m+1) unu (m+1, m). OnUH U3 aITOPUTMOB CIICTYIOINNA:

o ycTaHoBuTh B Hauase nepuona LIIMM cocrostnue nasepropa Um;

e IIPU NEPBOM CPAaBHEHHMH MEPEBECTH UHBEPTOP B cocTossHre Um+1;

e IIpY BTOPOM CPaBHEHUH MEPEBECTU MHBEPTOP B OJHO U3 HYJIEBBIX
coctostHuit O(000) nmu O(111), ko KOTOPOTO OTIAUYAETCS OT KOJIa
MPEABIAYIIEr0 COCTOSIHUS MHBEPTOPA JIUILB OJHUM Pa3psioM;

o IIpU TPETHEM CPABHEHUH BOCCTAHOBUTH Mpeblayiiee coctossaue Um+l;

e IIpY YETBEPTOM CPaBHEHUU BOCCTAHOBUTH HAYAJIBHOE COCTOSIHHUE
uHBepropa Um.
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Bapianm 12

a) Bropoili anropuT™M OTIMYAETCS TOJIBKO MOPSIAKOM mepedopa 0a3z0BbIX
BEKTOPOB. [ TaBHOE OTIMYME MEXKY AITOPUTMAMU COCTOUT B TOM, UYTO K BEpXHEH
WIM HWXKHEH IIIMHE 3BEHa IMOCTOSHHOIO TOKa obecneunBaeTcs 'Tiryxoe"
nojkitoueHue onHoit u3 a3 Ha nepuoae LIMM (uro mydie, 3aBUCUT OT THIIA
UCIIOJIb3yeMbIX IpPU TMOCTPOCHHHM HWHBEpPTOpa ApaiiBepoB). [Ins wuckiIroYeHUs
JIOTIOJIHUTEJIbHBIX MEPEKIIOYEHUN Ha CTHIKAX CEKTOPOB MOPSAOK MEPEKIIOUCHUS
0a30BbIX BEKTOPOB HEOOXOAMMO MEHSTh MPHU KXol cMeHe cektopa. OJIHUM U3
BOKHEHIINX NPEUMYIIECTB METO/IA SIBJSICTCS YMEHBIIIEHHUE YHCIIA MEPEeKII0UECHUM
Ha nepuoze MM ¢ 6-u 1o 4-x u cokpamienue Ha 30% AMHAMUYECKUX MOTEPH B
KJIFOYEBBIX 2JIEMEHTaX HHBEPTOpA.

PaccmoTtpennsiii Mmeton peanuzaruu BektopHoi [IIMM wucnonssyer dupma
Texas Instruments B HOBBIX MUKPOKOHTPOJUIEpAX JJIsl YIIPABICHUS JIBUTATEISIMU
cepun TMS320x24x. JIONMOJHUTENBHBIN MOCIEAOBATENBHBIN  yIPaBISIOMINI
aBTOMAT BKJIIOYEH IIPU ITOM B COCTaB [T1M-reneparopa.

0) Hekxotopsie ¢pupmsl, Hampumep, Analog Devices, uayT o apyromy myTH,
CyTb KOTOPOTO COCTOUT B BO3MOXXHOCTH KPOCCUPOBAHUs CTaHIAPTHBIX
BBIXOJHBIX CUTHAJIOB LeHTpupoBaHHOU [IIMM.  OT0 mnO3BOJIAET pealn30BaTH
BCE MHOrooOpasue BapuaHTOB ympaBieHus. Kpome Toro, mnosBisercs
JOTOJHUTENbHAS BO3MOKHOCTD MOANEPKKU 00Jiee CI0KHBIX METOJOB BEKTOPHOU
UM, ocCHOBaHHBIX Ha WCIOJb30BAHUU IIECTH JOTOJHUTEIBHBIX O0a30BBIX
BekTOpoB. Ilpu 3TOM OCO0OO€ 3HaueHHe MPUOOPETAET BCTPOEHHBIM B COCTaB
reHeparopa TMEpPUOJUYECKUX CHTHAJOB  OJOK  YIpaBJICHUS  BBIXOJIAMH,
MTO3BOJISIIOIINN WHAWBUAYAJIBHO YNPABIATh BBIXOJAMH, BIUIOTH 0 OTKJIKOYEHUS
M000r0 KJIH0Ya UiTu 11(SN (0)7 CTOVKH. Hecmotpss Ha cepbpe3Hyro
anmapaTHyl0 TOANEPKKY MeTonoB BektopHou [IIMM, mnosBuBIIyIOCS B
HOBEMILIMX MHUKPOKOHTPOJJIEpAx, pabOThl Yy MPOrpaMMHUCTOB HE YMEHBIIUJIOCH.
OHu no-npekHeMY JOJKHBI 00€CIeUnTh B PeaiIbHOM BPEMEHH: pacueT HoMepa
0a30BOr0 CEKTOpa M BHYTPHCEKTOPHOIO YIJIa; OMPEICIIEHUE COCTaBISIOLIUX
0a30BbIX BEKTOpPOB M mepenporpammupoBanue [IIMM-reneparopa; KOppeKIuio
BIUAHUS ''MEpPTBOro" BpPEMEHHM U MOTEPh HANPSKEHUS HA CHIIOBBIX KIIOYaX;
KOPPEKLMIO N3MEHEHHS HAIIPSYKEHUS HA 3BEHE ITOCTOSTHHOTO TOKA.
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Bapianm 13

a) DIJIEKTPONpPHUBOA — 3TO SJIEKTPOMEXAHMYECKOE YCTPOMCTBO, KOTOPOE
OCYIIECTBJISICT  JBIDKEHHWE  pabouMx  OpraHoB  CTaHKOB WM  JAPYTHX
MEXaHU3MOB U YIPABICHUE UX JBHKCHUEM .

CoBpeMEHHBIIT ~ METAUIOPESKYIIMA  CTAaHOK  OOOpYIOBaH  CIIOKHOU
CUCTEMOIl aBTOMATU3MPOBAHHOIO JJIEKTPONPHUBOAA, BKIHOYaroUmed B ceds
MHOTHE DJIEKTPUYECKUE MAIIMHbI, KaK TeHepaTophl, TaK W JBUTATEIH,
BCCBO3MOXKHBIC  YCWJIMTEIBHBIE W Tpeo0pa3oBaTelbHBIE  YCTPOWCTBA,
MHOTOUYHCJICHHYIO anmnaparypy. B COBpPEMEHHBIX TSDKENBIX W YHUKaIbHBIX
CTaHKaX YHCJO OJJIEKTPUUECKUX MAIINH JOCTUIaeT HECKOJBKUX JECATKOB .
Mexay ~ DJIGKTpOJABUTATEISIMA ~ CTaHKa  CYHIECTBYIOT  DJIEKTPUYECKUE
OJIOKUPOBOUHBIE M (DYHKIMOHAJIbHBIE CBSI3U C UCIIOJIb30BAaHUEM CJIOKHOMU
AIEKTPUYECKOMN CXEMbI YIIPABIICHHUS.

B COBOKYNIHOCTM € MEXaHWYECKUMH, THUJIPABIMYECKUMUA U JIPYTUMHU
CUCTEMaMU aBTOMATU3UPOBAHHBIA DJIEKTPONPUBOJI OOECIEUYMBAET BBICOKHE
MIPOU3BOJIUTEIIBHOCTh U KAue€CTBO pPabOThl COBPEMEHHBIX METAUIOPEKYIIIUX
CTAHKOB, SIBJISIICH OCHOBOM KOMILJIEKCHOM aBTOMAaTH3allMd TEXHOJOTHYECKUX
IPOLIECCOB MAIIMHOCTPOECHUSI.

0) beicTpoe pa3BUTHME TEXHUKU BBI3BAIO IOSBIECHUE BECbMA CIOXKHBIX U
Pa3HOOOpAa3HBIX CHUCTEM KOMIUIEKCHOW aBTOMAaTH3allMd B CTAHKOCTPOCHMH,
TaKMX, KaK  CHUCTE€Mbl  CJEIAIIEr0o  B3JEKTPONPUBOJA,  IPOrpaMMHBIE,
CaMOHaCTPaUBAIOLIUECS CUCTEMBI U JIP.

VYBenuueHue MpOU3BOAUTENBHOCTH CTAaHKA M YMEHBIIEHHE CTOMMOCTHU
ANEKTPOOOOPYIOBAHUS SIBIISIOTCSI OCHOBHBIMHU TPEOOBAHUSIMU, TPEABABISIEMbIMU
K CUCTEMaM aBTOMATHU3UPOBAHHOIO 3JIEKTPONPUBO/IA, OHAKO OHH MPOTUBOpEYAT
IpYT Apyry. Y CII0KHEHUE CUCTEM BJIECYET 32 COO0M yA0POKAHUE IIIEKTPUUECKOU
4acTH CTaHKa 3a c4eT YBEIUYECHUS CTOMMOCTHU 3JIEMEHTOB
anekTpoobopynoBanus. Kpome TOro, ycioxHSETCS U YIOpPOXKaeTcs ero
o0CITy>)KUBaHUE U SKCIUTyaTalus.

IlenecooOpa3Hoe  pelIeHHe ATHUX  BONPOCOB  MOJyYaeTrcs  IyTeM
WCIIOJIb30BAaHUSI KOMIUIEKCHOM aBTOMAaTW3alMHd CTaHKOB M [PUMEHEHUs
MEPCHEKTUBHBIX 110 KA4yeCTBY, HAAECKHOCTH M YMEHBIIEHUIO CTOMMOCTU
AJIIEMEHTOB  3JekTpooOopyaoBanus. [louck  1enecooOpa3HbIX — pelIeHH
IOpEACTaBIsIET CO00M HENErkyr0 TEXHHMYECKY0 M SKOHOMHYECKYIO 3ajady.
Haubonee cnoxxHOM »Ta 3agaya CTAaHOBHUTCS MpPU  BBIOOpE  CHUCTEM
AJIEKTPONPUBOA U CIIOCOOA PETYIUPOBAHUS CKOPOCTH MEXaHHU3Ma CTaHKA.
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Bapianum 14

a) Bo3HukaeT HEOOXOJUMOCTh TEXHMYECKHMX W HKOHOMHUYECKHUX PACUETOB
CUCTEM aBTOMATU3MPOBAHHOTO AJIEKTPOIPUBO/A.

DypHBII TEXHHYECKHMH IIPOTPECC TMOCIECOHUX JET JAaeT BO3MOXHOCThb
COBPEMEHHBIM  JJIEKTPUYECKUM CHCTEMaM yIOBJIETBOPSATh TMMOYTH JHOOBIM
TEXHUYECKUM TPEOOBaAHUSAM.

HoBble O€CKOHTAKTHBIE SJEMEHTHI, TaK >K€ KaKk U MarHuTHbIE U
MOJIYIIPOBOJJHUKOBBIE YCUJIMTENH, TBEPJbIE HEYNPABISEMbIE W YIIPABIISEMbIE
BEHTWJIM U JIPYyTUE€ 3JEMEHThl aBTOMATHKH, MO3BOJSIOT CO3/1aBaTh JOCTATOYHO
HaJIeKHbIE CHCTEMbl KOMIUIEKCHOW aBTOMaTtu3auuu. [Ipu 3TOM YCIOXKHSIOTCS
pacyeTsl CUCTEM aBTOMATU3UPOBAHHOTO AJIEKTPOIIPUBO/IA.

PaznooOpa3ue TEeXHOJIOTUH METAI000pabOTKU M KOHCTPYKLUUN CTAaHKOB
TpeOyeT MOCTOSIHHOW TBOPYECKOM CBSA3M DJIEKTPUKOB, TEXHOJIOIOB U MEXAHUKOB
cTaHKocTpoeHus. Takas CBsI3b CTAHOBUTCS Bce Oosiee HEOOXOUMOM.

B 3aBucumoctu ot THa 00paboTKU HAa METAIIOPEXKYIIUX CTAHKAX BO3MOKHBI
pa3IMYHbIC BUJIBI IBHOKCHMUS.

0) IIpu TokapHOii 00pabOTKE MPOUCXOJUT BpaIllaTEIILHOE JBH)KCHHUE
3arOTOBKM M TMOCTYMATEIbHOE IBM)KEHUE HHCTPYMEHTA, MPU CBEPICHUU —
BpalaTeIbHOe U MOCTYMATEIbHOE JABMKEHUSI UHCTPYMEHTA, Npu (hpe3epoBaHUU
— BpallaTeJIbHOE JABMXEHUE HWHCTPYMEHTA M TNOCTYIATEIbHOE JIBHKCHHUE
3aroTOBKH, NPH IUIM(GOBAaHUM — BpalaTeIbHOS M MOCTYNAaTEIbHOE JIBUKCHUS
MHCTPYMEHTA U BpAIIATEIbHOE U MOCTYIATEIbHOE JBUAKECHUS 3arOTOBKH U T. II.

KpoMe OCHOBHBIX JBM)XEHUN B JIFOOOM CTaHKE CO3JA€TCS PsJl JIBHKCHUH,
CBSI3aHHBIX C TMOJBOJOM HHCTPYMEHTa K 3aroTOBKE€ M 0O0paTHO, C HalaaKoi
obopynoBaHusT W  aBTOMATHYECKHM KOHTPOJEM B Ipoliecce padoTHI.
DJIEKTPOIIPUBO/IbI, OCYIIECTBIISIONIME ATH BHUJBI JBM)XECHHUM, HOCAT Ha3BaHUE
BCIIOMOTaTEbHBIX MNPUBOAOB. B 3aBUCMMOCTH OT Tiepeladyd SHEPrUM OT
AJEKTpOCeTH K paboyuM opraHaM CTAHKOB TMPHUBOJABI MOAPA3ACISIIOTCS Ha
rPYNIOBbIE, OMMHOYHBIE U MHOT'OJIBUTATEIIbHBIE.

['pynmoBoil mpuBOJ TpPENCTaBIACT COOOW CHUCTEMY, HpPHU KOTOPOUM OIMH
JIBUTATEJIb C TIOMOINIBIO PA3JIMYHBIX MEXAHWYECKHX IIepeaad MPUBOIUT B
JBIKEHHUE TPYIITY pabOYrX MEXaHHW3MOB U MAIlIHH.
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Bapiaum 15

a) B Hactosmiee BpeMs BBUAY HHU3KOM HSKOHOMHUYHOCTH W HEyno0cCTBa
pacrnpesiesieHusT PHEpruM TIpyNIOBOM TNPHUBOJ B CTAaHKAaX IPAKTUYECKU HE
npuMmeHsierca. bojiee SKOHOMUYHBIM SIBISIETCS OAMHOYHBIA NPHBOJ, B 3TOM
Clly4a€ KaKJblil CTAaHOK CHa0Xe€H OTAENbHbIM JBurateneMm. IIpumepom
OJIMHOYHOTO IpUBOJA B METAJUIOPEXKYIIHUX CTaHKax SBIISIETCS
OJTHOILIIUHAEIBHBIN CBEPIMUIIBHBIA CTAHOK.

B MHOroaBuratreibHOM IMPHUBOJAE OCHOBHBIE M BCIIOMOTATEIbHBIE JBUKEHHS
pabounx OpraHoB CTaHKa OCYIIECTBIISIOTCS OTACIBHBIMU DJIEKTPOJIBUrATEIISIMHU,
YTO 3HAYUTEIBHO YIPOIIAeT KMHEMATHYECKYI0 CXeMy cTaHka. Takod mpHuBOJI
OPUMEHSETCS MOYTH BO BCEX COBPEMEHHBIX METANIOPEXKYIIUX CTaHKax. B
KOHCTPYKIUSAX OOJIBIIMHCTBA CTAHKOB IIPH UCIIOJIb30BAHUH MHOTO/IBUTATEIBLHOTO
MIPUBO/IA 0KA3aJ0Ch BO3MOYKHBIM UCKIIOUYUTh TPOMO3KHUE KOPOOKH Mmepeaay.

VYropaBneHue  NpUBOJAMU  MOXKET  OCYLIECTBISTBCA ~ BPYUHYIO  H
aBromMaTudecku. COOTBETCTBEHHO pa3IMYalOT HEAaBTOMAaTU3UPOBAHHBIA U
aBTOMAaTU3UPOBAHHBIN 3JIEKTPOIIPUBOABL. PydHOE yIpaBiIeHHE BBINOJHAETCA C
NOMOIIBIO  MPOCTEMIIHX  KOMMYTAIIMOHHBIX  amNlaparoB, Ha  KOTOpPbIE
BO3JICHCTBYET OIEpPaTOp.

0) ABTOMAaTHYECKOE YIIPABIICHHE OCYIIECTBIACTCS 0€3 HEMmOCPEACTBEHHOTO
yuactus yenoBeka. OHO 0COOEHHO HEOOXOIMMO B MPHUBOAAX CIOXKHBIX CTAHKOB,
/1€ BO3MOKHBI YaCThIE MTyCKHU.

[Ipy aBTOMAaTHMYECKOM  YIPABJICHUU  BCIIOMOTATENbHBIMU  MPUBOJAMU
ABTOMATU3HUPYIOTCS C NOMOILBIO KHOIIOK, IEPEKIIIoYaTesedl U PEeryjsiTOpOB HE
TOJIKO OCHOBHBIE, HO M BCIIOMOTaTeJbHbIE ONepaluu (3aKUM MU PaA3KUM
3aroTOBKHU, IEPEMEIICHHUE CYIIIOPTa U T. 1.). B MexaHn3Max cCTaHKOB MOT'YT OBITh
IPUMEHEHBI PAa3JUYHbIE BUIbl MPUBOJOB: MEXAHWUYECKHUM, THIPABINYECKUH,
ITHEBMATUYECKUN U DJICKTPUUECKUN.

['pynmoBoil mpuBOJ TPEACTaBIAET COOOW CHUCTEMY, TpPH KOTOPOW OJIUH
JBUTATENIb C TOMOIIBIO PA3IUYHBIX MEXAHUYECKUX TIepefady MpPUBOIUT B
JBUKEHUE TpynIy paboynmx MEXaHHW3MOB UM MalluH. B Hacrosiiee BpeMsi BBUIY
HU3KOW SKOHOMHUYHOCTH W HEYJ0OCTBa paclpeaesieHUs] dHEPTHU TPYHIOBOM
MPUBOJl B CTaHKaxX MPAKTUYECKU HE TMpuMeHsiercs. boiee SKOHOMUYHBIM
ABJISIETCSl OJMHOYHBIM TPHUBOJ, B ATOM CiIy4yae KaXIbld CTaHOK CHaO>XeH
OTJIEJIbHBIM JIBUTATEJIEM.
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Bapianm 16

a) [IpumepomM OJAMHOYHOTO MPHUBOJAA B METAIUIOPEKYIIUX CTAHKAX SIBISETCS
OJIHOIITNMH/ICJIbHBIN CBEPJIUIIbHBIN CTAHOK.

['unpaBnuueckuil MPUBOA PETYIUPYET IBUKEHHE PabOUYMX OpraHOB CTaHKA B
IIMPOKOM JHarna3oHe, CO3/1aeT MOCTYMATEIbHOE IBIKEHIE B MEXaHU3MaxX Mojau
(6e3 mpeoOpa3oBaHMsl  BpalaTeIbHOTO JBIXKCHHS), 00JagaeT BBICOKHM
OBICTPOJICUCTBHEM U JIOCTATOYHO MaJIbIMU Ta0apUTHBIMH pa3MepaMu JIBUTATEIIS.
OpHako THUIAPOCTAHIMS, HeoOXoaumas JUIsi THAPONPHUBOAA, HMMEET OoJbline
rabapUTHBIE pa3Mephl, CO3AACT MOBBIIICHHBIN ITYM.

[Ipu pabGoTe Ha 3aIIMTHOM YCTPOWCTBE OT H3OBITOYHOTO TOKA CJEIyeT
HEMPEeMEHHO  OOpaTUTh BHUMAaHUE Ha TO, YTOOBl TapaHTHPOBAJIACh
coBMecTUMOCTb. CocTaBistonias Tpex(a3zHoro Toka B aBapUUHOM TOKE CXEMBbI
B6 He MoXxeT mnpensTCTBOBaTh CpadaThIBAHUIO 3alllUTHOIO YCTPOWCTBA OT
M30BITOYHOTO TOKA. BBIMOTHSIETCS COBMECTUMOCTH C YYBCTBUTEIBHBIMH K
YHUBEPCAILHOMY TOKYy, W30UpaTenbHbIMH Fl-3ammTHBIME  ycTpoiicTBamu,
KOTOpPBIE CETOAHS UMEIOTCS B PACHOPSKEHUH JJ11 HOMUHAJIBHBIX TOKOB 70 63 A.

0) K wuumciny BaxHBIX TEXHHYECKHX XapaKTEPUCTHK 3JIEKTPONPUBOJAA
OTHOCSITCS: JMaNa30H PEryJupOBaHUs YaCTOThl BPAILlEHUS MEXaHU3MOB CTaHKA;
YHCIIO CTYINEHEH BpalleHus] MEXaHH3MOB B JaHHOM JMANa3oHE PeryIupOBaHUS;
MOCTOSTHCTBO YacTOTHl BpAIIEHUS MEXAaHU3MOB TIPU W3MEHEHUU Harpy3KH.
Jluama3oH 4acTOThl  BpalICHUs] MEXaHM3MOB CTaHKa —  OTHOILLIEHUE
MaKCHMaJIbHON YaCTOThI BpallleHUsl K MUHUMaJIbHOW — JIOJDKEH OIpPEAENsAThCS B
3aBHCHUMOCTH OT 00pa0aThIBa€MOI0 METaJula, KaueCTBa PeXyILIEro HHCTPYMEHTA,
pa3MepoB AeTaneil u Apyrux GakTopos.

B mporecce 00paboTku u3aeanii HEOOXOAUMO MOANEPKUBATH MOCTOSTHCTBO
CKOpOCTH pe3aHus U nojaud. OTKIOHEHHE OT BbIOPAaHHON CKOPOCTH BBI3bIBAET
yXyAlIEeHUE KauecTBa 00pabOTKN U CHUYKEHUE MPOU3BOAUTEIbHOCTH.

[TprurHaMU BO3MOXXHOTO M3MEHEHHUS CKOPOCTH MOTYT SIBISITHCS M3MEHEHHSI
Harpy3Kd U HaIpsHKCHHs CETH, HAarpeB MPUBOJAA MPHU UTUTEILHOW paboTe U JIp.
DNEKTPONpPUBOJ JODKEH MOAAEpPKUBATh MPUMEPHOE TOCTOSHCTBO YacTOThI
BpallleHUsI MEXaHU3MOB TP BO3/IEHCTBUU 3TUX (PAKTOPOB.
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Bapianm 17

a) B 3aBUCMMOCTH OT Ha3Hauy€HUs MPUBOJIA PETYJIUPOBAHHE OMPEEIAETCS
pazNMYHBIMKM TapaMeTpamu. Hampumep, npu peryivpoBaHUU TJIABHBIM IpU-
BOJIOM €r0 MOIIHOCTh JIOJIKHA OCTaBaThCSl IO BO3MOXXHOCTH MOCTOSIHHOM BO
BCEM JMala3OHE PEryJUpOBaHUs, TaK KaK CHIIOBOE PE3aHHUE MPOBOJUTCS MPHU
MaJbIX 000pOTax MIMUHAENSA, a YUCTOBass 00pabOTKa — C MaJIbIMU YCUJIUSIMU
npu  OONBIIMX  YacToTaX  BpalleHud. B To ke Bpemsi mpuBOABI Mojaay
PEryJUpYIOT MEPEMENICHUE Y3TI0B CTAHKA ITPU MTOCTOSTHHOM MOMEHTE.

[Ipu pa3paboTke KOHCTPYKIMH MoayJed mpeoOpa3oBaTeneii B IIEHTpE
BHUMAaHHS HAaXOJWJIWCh TPEOOBAHUS JIETKOH YCTAaHOBKH, MPOCTOTO MOHTa)xa U
ANEKTPONPOBOJKHU. 3/1€Ch, HAIIPUMEP, 3a CUET MOCIEI0BATEIBHO PETYIUPYEMOTO
50-MM MOHTaXXHOTO pacTpa U MPOBEPEHHBIX MPAKTUKON MOJAKIIOUYEHUN CUTIOBBIX,
CUTHAJBHBIX M IIMHHBIX Ka0eJed peaan30BaIMCh PEIICHUs, COOTBETCTBYIOIINE
TpeOOBaHUAM 3aKa3UMKa.

0) /i npaBWIBHOTO BBIOOpA 3IEKTPONPUBOAA HEOOXOJUMO YUYUTHIBATh
MEXaHUYECKNE XAPAKTEPUCTUKH MPUBOAMMBIX B JIBHJKEHHE MEXaHU3MOB —
3aBUCUMOCTM MOMEHTAa UX COIPOTHUBICHHS OT YacTOThl BpalleHUS U
Harpy304Hyl JAHarpaMMmy — 33aBUCUMOCTb MOIIHOCTM WJIA MOMEHTa Ha
paboyeM Bally OT BpeMeHM. Bce pacCMOTpeHHbBIE  BJIEKTPONPUBOJBI
00€eCreynBalOT BHICOKYIO MPOU3BOUTEIBLHOCTh CTAHKOB MPU YCIOBUM CHUXKEHUS
BPEMEHU IIyCKa, TOPMOXEHUs WU peBepca. UHMCIO BO3MOXKHBIX MYCKOB,
TOPMOEHUI U PEBEPCOB B YaC OTPAHUYMBACTCS I KaXKI0I0 BH/1a ITPUBOAA.

[Ipu BceM MHOrooOpa3uu CTaHKOB TpeOOBaHUS, NPEAbIBIIEMbIE K UX
NpUBOAAM, OOYCIOBIMBAIOTCS  TEM, JUIsl KaKOro JIBMJKEHMSI MNpeIHa3HAuYeH
MPUBOJ: TJIABHOTO JBHWXKEHHUA, MOJAaYU WM BCIIOMOTaTeIbHOTO IEepEeMEIEHHUS,
TaK KaKk MMEHHO OT 3Toro (akTropa 3aBUCUT MOIIHOCTb M MOMEHT, CIOCO0
PEryJIMpOBaHMs CKOPOCTH, AUANA30HbI PErYIUPOBaHUS, HEOOX0UMasl TUIaBHOCTh
PEryJIUpOBaHMS, TMHAMUYECKHE U MEXaHUYECKHUE XapaKTEPUCTUKN UX MPUBOJIOB.

Bricokue kauecTBO M MPOU3BOJIUTEIBLHOCTh 00padOoTKkH Ha ctaHkax ¢ YIIY,
LIEJIUKOM ONPEAEIIAIOTCS AIEKTPOIPUBOIOM ITUX CTAHKOB.

171



Bapianm 18

a) PacmmpeHnne TEXHOJIOTMYECKHX BO3MOYKHOCTEW CTAaHKOB M B IEPBYIO
ouepeab MHOTOIIENEBBIX (00padaThIBAIOIIMX LEHTPOB) MO3BOJSET NIPOBOJIUTH HA
OJTHOM CTAaHKE Pa3JINYHbIC TEXHOJIOTUYECKHUE OIIEPALINH.

JI1s1 MOBBILIEHNS MPOU3BOJUTEIBHOCTH CTAHKOB MOTPEOOBATIOCH YBEIUYHTH
MOIIHOCTh, CKOPOCTM MPHUBOJAA TJIABHOTO [IBMDKEHUS M IPUBOJOB MOJad,
MaKCHMaJlbHbIe paboyue Mojadyu, CHU3UTh BpEMsI pa3roHa U TOPMOKEHUS], BpeMs
ITO3UI[MOHUPOBAHUS NPUBOAOB I0Ja4 M BCIIOMOTATEIBHBIX IEPEMELICHUN H
BpeMsa opueHTauuu mmuHAens. C  yBeIMYEHHEM CKOPOCTH  OBICTPBIX
NEPEMEIICHUT W CHIKEHHUEM CKOPOCTHM YCTAHOBOYHBIX MEPEMEUICHUN
3HAYUTENBHO YBEJIMUMWIICS TUANA30H PETYIUPOBAHUS.

OdeHb BaXXHBIM TPEOOBAaHUEM K AJIEKTpONpUBOaM cTaHkoB ¢ UIIY, saBisercs
MX BBICOKAs HAJIC)KHOCTh, KAK B OTHOLIEHWH COXPAHEHUS CBOMX MApPAMETPOB, TaK
1 0e3aBapHHOCTU U PEMOHTONPUTOAHOCTH. [IOBBIIEHUIO HAIEKHOCTH paOOTHI
AJIIEKTPONPUBOJAOB B 3HAYUTEIBHOM CTENEHU CIOCOOCTBYIOT —TIIATEIbHBIN
MOHTaX AJIEKTPOOOOPYI0BAHMUS, CBOEBPEMEHHOE IIPOBEJCHUE
NpoGUITAKTUHIECKUX MEPOTPUSTUM.

0) YiominerBopeHHe TpeOOBaHMS CHUYKCHHUS IIEPOXOBATOCTH W TOBBIIICHUS
TOYHOCTH TIPU 00paOOTKE M MO3UIIMOHUPOBAHUH MPHUBEJIO K Y)KECTOUYCHUIO TAKUX
MapaMeTpoOB DJIEKTPOINPHUBOJIOB, KaK TMOTPEIIHOCTH B YCTAHOBUBIIUXCA W
NEPEXOAHBIX  pPEeKUMax  MpU  Pa3TUYHBIX  BO3MYIICHMSX,  JUANa3oH
peryJIupoBaHus, PABHOMEPHOCTh JIBIXKEHHS, OCOOCHHO TPH MaJIbIX CKOPOCTSIX,
ObICTpOJICHiCTBHE TIpU W3MEHEHWM Harpy3ku u pesepce. l[loBTopsemocThb
pa3mMepoB jAeTtajeili B 00pabOarbiBaeMOl TapTUM U  BBICOKAs TOYHOCTH
MMO3UIIMOHUPOBAHUS MOTYT OBITh JOCTHTHYTHI TPH HAJIWYUU CTAOMIBHOTO
IPUBO/IA.

bazoBas manens oneparopa. C momorpio 6a30Boi mmanenu onepartopa (Basic
Operator Panel - BOP) MOXHO TpOHW3BOIUTH HHIMBHIYAJIbHYIO HACTPOUKY
napaMeTpoB. 3HAUCHUS U €IMHUIIBI U3MEPEHUS] UHAUIIUPYIOTCSA Ha S-pa3psaIHOM
mucruiee. Onna manens BOP MoxeT OBITh HCIONB30BaHA Jisi HECKOJBKUX
npeoOpa3zoBareneii. OHa  yCTaHaBIMBACTCA WM HEMOCPEACTBEHHO B
nmpeoOpa3oBaTesb, UM BCTPAMBACTCS B JIBEph IMKada ympaBlieHUS C TTOMOIIBIO
MOHTa)KHOT'O KOMIIJIEKTA.
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Bapianm 19

a) Cranku c¢ YIIY xapakTepusyroTcs NPHMEHEHHMEM pa3/eibHBIX pery-
JUPYEMBIX IIPUBOJOB IIPAKTUYECKH JJII BCEX OCHOBHBIX MEXAHU3MOB - IVIABHOTO
IBYKEHUS, I0Ja4 IOBOPOTHBIX M HAKJIOHHBIX CTOJOB, WHCTPYMEHTAJIBHBIX
Mara3uHOB U T. II. Mexannyeckas 4acThb BCEX IPUBOJIOB MPEAEIBHO YIIPOLICHA, B
pe3yJIbTaTe YEro YMEHBUIWINCh ra0apuTHBIE pasMEpbl MEXaHMYECKHUX Iepesaad,
HOBBICMIIMCH KOA((OULUEHTHI OJIE3HOTO AEUCTBHSL, CHU3UINCH LIIyM U BUOpALIUAL.

[TpuHuMn padoThl IpeoOpa3zoBaTENs YaCTOThI WM, KaK 4acTO €ro Ha3bIBAIOT —
WHBEPTOpA: IEPEMEHHOE HANPSHKEHHE IPOMBIIIIIEHHOW CETH BBIIPAMIISETCS
OJIOKOM BBIMPSIMUTENBHBIX JTMOMOB M (UIBTpyeTcs OaTapeell KOHICHCATOPOB
00JIBIION €MKOCTH JUIi MUHUMH3ALUHU ITyJIbCAUN IOJYYEHHOI'O HaIpSHKEHHUS.
OTO HanpspKEHHE TMOJAeTCd Ha MOCTOBYKO CXEMY, BKIIOYAIOIIYIO UIECTh
ynpaBisiemblx  IGBT  TpaH3ucTtopoB ¢ IUOJaMM,  BKJIFOYCHHBIMU
AHTUNAPAIJIENBHO JUIS 3allUTHl TPAH3UCTOPOB OT Mpo0O0s HAINpPSIKEHUEM
0OpaTHOM MOJSPHOCTH.

CKOpOCTB ABUTATENS 3aBUCUT OT YaCTOTHI UTAIOLIEro HanpspkeHus. [loaromy
JUIA yOpPaBJIE€HUS 4YacTOTOM BpallleHUWss poTopa ABUTaTes MpeoOpa3oBaTellb
4acTOThI U3MEHSET YAaCTOTY BbIAABAEMOT'0 HAIIPSHKEHMUS.

0) Ilo cpaBHeHHIO C OONICMPOMBIIIJIEHHBIMUA  JJICKTPOJBUTATEISIMU
BBICOKOMOMEHTHBIE JIBUTaTEId OO0ECHeunBalOT OBICTpOAEICTBUE 00padOTKU B
pe3ynbTaTe 0OJIBLIOT0 OTHOIICHHS BPAILAIOLIEr0 MOMEHTa K MOMEHTY MHEPLIUH.
OpHako mpU HAJIWYMM KOJUIEKTOpa M ILETOK B JBUTaTesie HEOOXOIUMBI
NEepUOANYECKUE MMPOBEPKH U TIIATEIbHOE 00CTYKMBAaHUE 3JIEKTPONPUBOJA. DTOT
CYILIECTBEHHBI HEJOCTATOK BHICOKOMOMEHTHBIX JBUTATENECl 00YCIOBUI 3aMEHY
MPUBO/IOB MMOCTOSIHHOTO TOKa MPUBOJAMHU NIEPEMEHHOTO TOKA.

Ilpy yBeNmWYeHUM YaCTOTHl BbIIIE HOMUHAJIBHOW TpeOyeTcss Takke
yBEJIMYMBATh [10/1aBA€MOE HAINpsDKEHHE MM MOJJEpKaHUS HEoO0XOIUMOro
MoMeHTa. BennunHa HanpspkeHus: GU3UYEeCcKu orpaHudeHa v npu 00siee BBICOKHX
4acTOTax OHO HE MOJHMMAETCS BBILIE OMPEEIEHHOr0 MAaKCUMaJIbHOTO YpPOBHS,
CJIeIOBATeNIbHO, HA YacTOTaxX BbIllIE€ HOMUHAJIBHBIX JBUTATENh OOECIeUrBAET
MOMEHT BpallleHHs HI>)KE HOMUHAJIBHOTO.

[Tpu nuTaHUM HECKOJIBKUX MPUBOJIOB OT OAHOIO CHUJIIOBOTO TpaHchopmaTopa C
HENbI0 HCKIIOYEHUS WX B3aUMHOTO BIMSHHUS, a TakXKe [UIs CIUIaKUBaHUS
NyJbCAlU TOKA SIKOPSI IBUTATENsl B COCTAB JIEKTPONPHUBO/IA YaCTO BKIHOYAIOTCS
apoccenu (KOTOPbIE YaCTO Ha3bIBAKOTCS PEAKTOPAMH).
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Bapianm 20

a) B oOmeM cimydae coctaB 3JE€KTPONPUBOJIA MOCTOSTHHOTO TOKAa MEHSAETCS B
3aBUCUMOCTH OT KOHKPETHOTO THIA NPUBOJIA, €r0 HA3HAYEHUS U, TIJABHBIM
o0pa3oM, CTaHKa, I/I€ OH YCTaHaBIJINBAETCS.

Jlia pacummpeHus [uana3oHa pPeryivpoBaHMUs B MEXaHHU3Max MoJad CTaHKOB
BO3MOXHO  TMPUMEHSATH  DJIEKTPONPHUBOABI  C  JaTYUKaMU  TOJIOKEHUS
(Bpamarommmucs TpanchopMaTopamu, pe3osibBepaMu, UHIYKTOCUHAMU U JIp.),
KOTOpBIE OOBIYHO BCTPAMBAIOTCS B JBUTaTelb MOCTOSHHOTO Toka. Ilpu sTom
YCIIOXKHSIETCS CXe€Ma NpPHUBOJA, TaK KakK B IIeMb PEryJIUPOBAaHUS BBOJUTCS
YCTPOMCTBO JJis1 0OpaOOTKM CUTHAJIOB ATUX JATUUKOB.

OrteuecTBeHHAs] MPOMBIIUICHHOCTh BBIMTYCKACT 3JCKTPOIPUBOIBI  MTOCTO-
SHHOTO TOKa pa3HOOOpa3HbIX CEpUil, ycTaHaBnuBaeMble Ha ctaHkax ¢ UITY. K ux
yuciay OTHOcATCA mnpuBoabl cepun OTY2-2... .11, OTY2-2....E, OTVY2-2...M,
OTVY2-2....J1 nnsg IUIaBHOTO PETYJIUMPOBAHUSA 4YacCTOThl BpALICHUS JABUTATENS
MOCTOSIHHOTO TOKa. [IpuBOABI OTIAMYAIOTCA ~ TOKOM OJIOKOB YIIPaBJICHHUS,
BBINIPSAMJIICHHBIM HAMpsDKECHHEM OJIOKa YIpaBIICHUS, a Takke (QyHKIIMOHATbHBIMU
XapaKTEPUCTUKAMHU.

0) B snexTporpuBojie mepeMeHHOro Toka, Bce 0oJiee MUPOKO UCIOIb3YEMOM
B craHkax ¢ UYIIY nng mnmaBHOroO perynvpoBaHUs YacTOTHl  BpaLIEHUS
ACMHXPOHHBIX  JBUTATENEH, TAKXKE  NPUMEHAIOT  MOJYyIPOBOJHUKOBBIE
TUPUCTOPHBIE MpeoOpazoBaTeNy. YIPOIIEHHAs CXeMa TaKoro 3JIEKTPONpPUBOAA
noKa3aHa Ha puc. HWwke. OHa COCTOMT M3 TUPHUCTOPHOIO YIIPABISEMOIO
BeIIpsiMuTeNst YB, aBTOoHOMHOTO uHHBepTOopa Toka AWT, mpeoOpasyroiero
ITIOCTOSTHHBIN TOK BBIIPSMUTENS B IEPEMEHHBIN TOK PETYIUPYEMOU YaCTOTHI.

Curnanel oT perynsaropa ckopoctu PC mocrynator Takxke Ha OJOK
yopaBiieHUs WHBEpPTOpoM bYW, uU3MEHSOMMUM YacToTy €ro BbIXOJIHOIO
HaIIPsDKEHMS, & COOTBETCTBEHHO U YaCTOTY BPAILCHUS ACUHXPOHHOTO JBUTATEIIS.
OCHOBHBIMH 3JI€EMEHTaMU WHBEPTOpPA TOKA SIBJIAIOTCS OECKOHTAKTHBIE KIHOYH, B
KAueCTBE KOTOPBIX WCIOJB3YKOTCA THPUCTOPBI; OHM IPEAHA3HAYEHBI JUIS
NEPEKIIFOUEHUS ANEKTPUUYECKUX Lienel. YacToTa NEPEMEHHOrO0 TOKa Ha BBIXOJE
MHBEPTOPA 3aBUCUT OT YaCTOTHI BKIIOUEHUS U OTKIIIOUEHUS TUPUCTOPOB.
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a) B nacrosiiiee Bpemsi B OTEUECTBEHHOM M 3apyO0€KHOM CTaHKOCTPOEHUU
OYEHb LIMPOKO MPUMEHSIOT METOJ KOMIIOHOBKA MAallMH U MEXAHU3MOB W3
CTaHAAPTHBIX, TUIIOBBIX, B3aMMO3aMEHSEMbIX Y3JIOB U OJIOKOB, UTO OTHOCUTCS U
K KOHCTPYKIIMHU 3JIEKTPOIIPHUBOJIOB METAUIOPEKYIIUX CTAaHKOB. B CBSA3M € 3TUM
pEryJIupyeEMbIE  DJIEKTPONPHUBOABI  MOCTOSSHHOIO W IMEPEMEHHOTO  TOKa
YHUPUUIUPYIOTCS 10 KOHCTPYKLIMHM, CXeMaM IpeoOpaszoBareiied U 10
MIPUMEHEHUIO CTAaHJAPTHBIX 3JIEKTPOHHBIX OJIOKOB.

OnextponpuBonbl nogaun DTY2-2...I1 npenHasHaueHbl i1 PEBEPCUBHBIX
OBICTPOACUCTBYIONINX HIMPOKOPETYIUPYEMBIX MPUBOJOB C  OJHO30HHBIM
pPEryJINPOBAHUEM CKOPOCTH, B TOM YHUCIE JJISI MEXAHU3MOB I10Ja4 CTAaHKOB C
UIlY, nOpOMBIIUICHHBIX MAHUIIYJISATOPOB M JAPYIrUX MEXaHU3MOB. JlaHHbIE
ANEKTPOINPUBOABI MOTYT padOTaTh, KaKk BHYTpEeHHUN KOHTYp, B CAY ¢ oOpaTtHOU
CBS3BIO II0 TOJIOKEHUIO C 3aMmblKaHueM depe3 cucrtemy UYIIY. IIpuBoner Tuma
OITY1 npoussoactsa 1. Yebokcapsl (Poccust) aHamornuHel 1Mo NpUHIMITHATIBHON
cxeMe npuBojaM tuna JTY.

0) ®upma SIEMENS BbImyckaeT nmpuBOJbI MOCTOSSHHOTO TOKA M YaCTOTHBIE
npeoOpa3oBaTeiy, a TAK)Ke YCTPONUCTBA MJIAaBHOTO MyCKa.

Bo MHOrMX ciydasx TpHMEHEHHE MPUBOJOB TOCTOSHHOTO TOKA SIBIISICTCS
6osiee 3 (PEKTUBHBIM U ONIPaBIAHHBIM: OHU OTJIWYAIOTCS YI0OCTBOM HACTPOMKH,
HAJIe)KHOCTBIO, 5KOHOMUYHOCTBIO, BBICOKUM KII/[ m mpocToTOl B KCIUTyaTaluy.
ITpeoo6pazoBarenu SIMOREG DS MASTER mnpousBoacrsa CumeHc HaIOMHSIIOT
HOBBIM COJIEP’KAHHEM XOPOIIO 3aPEKOMEHIOBABIIYIO CE0S1 TEXHUKY MOCTOSIHHOTO
TOKa, B HUX PEaJIM30BaHO ONTUMAJIbHOE COOTHOIIICHUE MOIIIHOCTH U MHTEJIICKTA.

CeMEMCTBO  KOMIUIEKTHBIX  MHKPOIPOIIECCOPHBIX  AJICKTPOTPUBOIOB
nocrosaHoro Toka SIMOREG DS MASTER paspaborano kak ais
KOMITJIEKCHBIX TPUBOJHBIX 3aJad, TaK W JUIsl CTaHJAPTHBIX pEIICHUH, OHU
MOCTABJISIOTCS KaK B BHUJE BCTpaMBaeMbIX OJIOKOB, TaK M B MIKaGHOM HCIIOJ-
HEHUU. DTH TIPUBOJBI SBIISIOTCS BBICOKOJMHAMHYHBIMHU: BpEMs BO30YXICHHUS
(Bpemsi HapacTaHMs Bpalllaioliero MoMeHTa) okoio 10 mc. Jlnana3on MouiHocTen
KAk JIsi pEBEPCUBHBIX, TaK U JIJII HEPEBEPCUBHBIX MPUBOJIOB COCTABIISIET OT 6,3
kBT 10 2000 xBT.
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a) JlomonmHuTenpbHOE ynoOCTBO Npu BBojAE B dkcruryaranuio SIMOREG DS
MASTER 3akitodaeTcsi B OTCYTCTBUM HEOOXOIUMOCTH amlapaTHBIX U3MEHEHUM.
[lo okoHYaHMM HaJaJOYHBIX pabOT YCTaHABIMBACTCS CHCTEMa MapOJICH,
OTIpE/IETISIONIAsl YPOBEHD JOCTYIA SKCIUTyaTallMOHHOTO MEpCOHANa K Pa3TuYHbIM
rpynmaM MapaMmeTpoB: TOJBKO MPOCMOTP MapamMeTpoB, MPOCMOTP M U3MECHECHHE
apaMeTpPOB TEXHOJOTHH W TIApaMeTPOB HACTPONKH KOHTYPOB PETyIUPOBAHUS U
T.J.

[Tpu ucnons3oBanun SIMOREG DS MASTER otcyTcTBYIOT orpanuyueHus
Ha oOmactu mpuMeHeHHs. VX BO3MOXKHOCTH, MIMPOKUNA JHAMAa30H BO3MOMXKHBIX
MOIITHOCTE W HANpsHKCHWH, a TakXke OJHOPOJHOE TMOCTPOCHHE CHCTEMBI
oOCITy’>KUBaHUSI PEKOMEHAYIOT 3TH TPHUBOJAA JJIsl IMIUPOKOTO HMCIOJIB30BaHUS B
pa3IM4YHBIX OTpacisix. HezaBucuMo OT TOT0, HCTIONB3YIOTCS JIM MTpeodpa3oBaTenu
SIMOREG DS MASTER nyst ynpaBiieHHs: MOTOpaMH TIOCTOSIHHOTO TOKa WM e
JUISL  CIIEUMANbHBIX — TNPWIOKEHHWM, Bcerjga  JIOCTUTAaeTcs — ONTHUMAbHOE
COOTHOIIICHHE MOIIHOCTH U UHTEJUICKTA.

[IpeoOpazoBarenu 4acTOThl CETOAHS BO3PACTAIONIUMHU TEMIIAMU 3aMEHSIOT
MEXaHWYCCKHE PEIICHHsI PEryJIUPOBAHUS CKOPOCTH BpAIICHHUS JIJICKTPUUSCKUX
JIBUTATENCH.

0) Pa3paboraHHblii HA OCHOBE OIBITA MO CO3/IaHUI0 HECKOJbKUX MOKOJEHUMN
npeoOpazoBateneit Altivar 28 comepkuT (QyHKIMU, OTBeyarolye Haubosee
YacThIM NMPUMEHEHUSM, HalPUMEp TaKWM, KaK BEHTUJISITOPHI M YCTAHOBKH JIJIS
KOHIUITMOHUPOBAHMSI BO3/TyXa, HACOCHI 1 KOMIIPECCOPHI, TPAHCTIOPTUPOBOYHOE U
(hacOBOYHO-YIMAKOBOYHOE 000PYJOBaHUE.

VYayumeHnnsie pabourie XapakTEepUCTUKU TMpeoOpazoBareniell 00ecneynBaoT
UX HaJIeKHOCTh, 0€30MMaCHOCTh U IPOCTOTY BBOJIA B IKCILTyaTAaIHIO.

HoBele  mpeoOpazoBarenu  dvactorel cepuii  MICROMASTER 430
pa3paboTaHHble [JI1 TPUMEHEHUST B 00JaCTH BOJOCHAOXKEHUS, OTOIUICHUS
BEHTWISAIIMA W B YCTAaHOBKAaxX IS KOHIWIIMOHUPOBAHHS BO3yXa, SIBIISIOTCS
JY4YIIUM  CIIOCOOOM COKOHOMHTH JIGHBIM TIpH MPUOOPETCHHH, BBOJE B
DKCIUTyaTalio W obcmyxuBanuu. [Ipu 3ToM crmemaHo Bce IS OXpaHbI
OKpYXKalomleld Cpenapl, T.C. 3allUThl MPUPOIHBIX PECYPCOB M MHUHHUMH3AIUN
U3JIyYCHUH.

COMBIMASTER 411: Dto pelieHne npeactaBisieT coO0M KOMOWHAIIUIO
ACMHXPOHHOT'O JIBUTATEIsl ¢ KOPOTKO3aMKHYTBIM POTOPOM OT SIiemens wu
HAaKJIaTHOTO TIPeoOpa3oBaTeIs YaCTOThI B BUI€ KOMIIAKTHOTO MO/TYJIS.
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a) [IpeoOpazoBaTenu MOJTHOCThIO YHU(MUIIUPOBAHBI U COCTOAT U3 OJIMHAKOBBIX
anmnapaTHbIX MOAYJEH ¢ eAUHOW CHUCTEeMOM MOJAKIIOYEHHUM, CTaHAapTHBIM
uHTep(deiicoM U  OJMHAKOBBIM  MPOTPAMMHBIM  OOECI€YeHUEM,  YTO
MTO3BOJISIET UHTETPUPOBATH MPUBOJBI B CUCTEMY YIIPABJIEHUS BEPXHETO YPOBHS, a
TaKXKe JIETKO M YAOOHO TMPOU3BOJUTH 3aMEHy MOJyJied U MOACPHU3AIUIO
obopynoBanus. Kro Hayuwics paboTarb € OJIHUM YCTPOHCTBOM, CMOKET
paboTaTh CO BCEMU OCTATHHBIMU.

B  KOHCTpyKnusx mpeoOpa3oBaTeieid HWCMONB3YIOTCA 6-TH u  12-Tn
UMITYyJIbCHBIE CXEMBI BBIIPSAMIIEHUSA. 12-TM UMIYJIbCHBIE MpPeoOpa3oBaTesn
COCTOAT M3 JIBYX IMapajiebHO COCAMHEHHBIX OJOKOB BBIMIPSIMUTENEH, KOTOPbHIE
HOJICOCIUHAIOTCA K MCTOYHMKY IIUTaHUS IIOCPEACTBOM TPEXOOMOTOYHOIO
TpaHcopmaropa ¢ JBYMS BTOPHUYHBIMA  OOMOTKaMH, 3JIEKTPUYECKH
cmenieHHbIMA Ha 30°. Takum 00pa3om, MOMEXU B CUCTEME 3HAUUTEIBHO COKpa-
IIAFOTCS U3-3a YMEHBIICHHS 5 U 7 TApMOHUYECKUX COCTABJISIOLIUX.

0) IIpeoOpasoBaTenu, pereHepupyroIIMe SHEPTUI0 B CETh, UCIOJIB3YIOTCS B
TEX ClydasX, KOTJla TPUBOJBI C OOJIBIIION BpPAIIAIONIICHCS Maccol HEOOXOAMMO
TOPMO3UTh YaCTO U OUYEHb OBICTPO. J|OMOIHUTENbHBIE CUCTEMHbIE KOMIOHEHTHI,
TAKME KaK JJICKTPOHHBIE KJIOYM TOPMOXKEHHUS M TOPMO3HBIE CONPOTHBIICHUS,
ANIEKTPOHHBIE  OMNLMHM, TPUOOPHI MEPEKITIOYEHUS W 3alUThl, (QUIBTPHI
ANIEKTPOMATHUTHON COBMECTHUMOCTH, BBIXOAHBIE (DUIBTPBI U IPOCCEIIN, BXOHBIE
IPOCCENH, Pa3beAUHUTENN HArpy3Kd MU T.JI. JEJA0T BO3MOXXHBIMH PEILICHHUS,
yJIOBJIETBOPSIOLINE BCEM TPEOOBAHUSAM K IPUBOJIAM.

AKTHUBHBIN OJIOK MUTaHUS/pEKyNepai MO3BOJISIET TPUBOLY HE 3aBUCETH OT
CBOMCTB NHUTAIOLIEH CETH M HAJEKHO pabdoTaTh B JIOOBIX YCIOBHUSX. 3a CUET
AKTUBHOTO BBINIPSAMJICHUST W TNPUMEHEHHUS CHEeLHAIbHBIX (QUIBTPOB, OJOK
BO3BpalllaeT B CETh "YUCTYIO" CHUHYCOHMIY, TaK, YTO TUIUYHBIC IJISI MOJOOHBIX
YCTPOUCTB TapMOHUKH 5-, 7-, 11-, 13-r0 u apyrux MOPSIKOB MPAKTUYECKH
OTCYTCTBYIOT. BIJIOK JOmyckaeT KpaTKOBPEMEHHbIE MPOCAIKH HampsHKEHUsS 10
20% c coxpaneHueM paboTOCIIOCOOHOCTH MPUBO/IA.
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a) CoBpeMeHHbIE PUBOJIbI B OOJBIIMHCTBE CIYy4aeB UMEIOT MHAYKIIMOHHbIE
JIBUTATENN Tpex(a3zHOro MEepeMEHHOT0 TOKa. Bo MHOrMX cliydasx Helb3s
MOAKIIIOUUTh BJEKTPOJBUTATENb MPSIMO B JIMHUIO TOAAYM HAIPSHKEHUS H3-3a
XapaKTepUCTHK IMYCKOBOTO Tmponecca. I[lpu 3amycke B JIMHUIO BO3HHUKAET
BBICOKUH ITyCKOBOW TOK BEJIMYMHOM 70 8-MH KpaTHOTO HOMUHAJIBLHOTO, KOTOPBIN
Ype3MEpPHO  HarpyXaeT CeTh IOoJlayd TUTaHUS U IOCIeJ0BATEIbHO
MOJICOEAMHEHHYI0O KOMMYTAIMOHHYIO anmnapaTypy.

CoBpeMeHHBIN  3JEKTPONPHUBOJl MPEACTABISIET COOOM KOHCTPYKTHUBHOE
EAUHCTBO DJICKTPOMEXAaHWYECKOTO MpeoOpa3oBaTesisi JHEPTUu  (IBUTATEINS),
CWJIOBOrO TIpeoOpazoBaTenst U ycTpoiicTBa ympasieHus. OH oOecrieduBaer
npeoOpa3oBaHue AJICKTPUUYECKON IHEPrUU B MEXAHUUYECKYIO B COOTBETCTBUU C
aIrOPUTMOM palbOThl TexHoJiorudeckod ycraHoBku. Cdepa npuMeHEeHUs
AJEKTPUUYECKOTO TPUBOJAa B MPOMBIIUICHHOCTH, HA TPaHCIOPTE M B OBITY
MOCTOSTHHO PACIINPSIETCS.

0) Cucrema npuBoAa € NEPEMEHHOM CKOPOCTBIO BpAIIECHUS COCTOWUT U3
ABUTATENsl W IpeoOpasoBareiss 4yacTOThl. Mcropuuecku Ijisi peryaupoBaHUA
CKOPOCTH  BpAIlEHHWS  MCHOJIB30BAIM  JIBUTATE€NM  IIOCTOSIHHOTO  TOKAa.
[IpeoOpa3oBarenb B JaHHOM Ciy4yae pPEryJupoBaj TOJbKO HampsDKEHUE, ObLI
NpocT W JEIIeB, HO JBUTATeIM IOCTOSHHOTO TOKAa MMEIOT CIIOXHYIO
KOHCTPYKIHWIO, KPUTHUYHBIA B AKCIUTyaTallMd IIETOYHBIA ammapaT U JOPOTH.
ACVHXPOHHBIE JIBUTAaTE€IM IIMPOKO PACIPOCTPAHEHBI, HAJEKHBI, HMEIOT
OTHOCUTEJIBHO HEBBICOKYIO CTOMMOCTD, XOPOILIUE 3KCIUTYyaTallHOHHbIE KaYECTBA.

CKOpOCTh ABUTATENS 3aBUCUT OT YACTOTHI MUTAIOLLEr0 HanpsikeHus. [loatomy
JUIsl YIPaBIE€HUST YacTOTOW BpallleHUsT poTopa JABUTaTells NpeoOpa3oBaTelib
YacTOThl M3MEHSIET YacTOTy BbIJaBaeMoro HampsbkeHus. IIpu yMmeHblieHuu
YacTOThl YNPABISIOUIETO CHTHajda HEOOXOJMMO YMEHBIIATh €ro HarmpsKeHHE,
MHAYe TOK CTaTOpa U MarHUTHBIN MOTOK OyAyT CIMILKOM CHJIBHBIMH, CEPACUHUK
poTopa OyaeT NepeHaCHIIIEH.
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a) llpu yBenmuueHMM 4YAacCTOTHI BBIILIE HOMHUHAIBHOM TpeOyeTcsl Takke
YBEJIMYMBATh I0JIaBAEMOE HANpsHKEHUE I MOAJEp)KaHUs HEO0OXOJAUMOro
MOMeHTa. BennunHa HanpspkeHus: PU3NYECKH OTpaHrueHa U npu 0oJiee BBICOKUX
4acTOTaX OHO HE IOJAHUMAETCS BBILIE ONPEAEIEHHOIO MAKCHUMAJIBHOTO YPOBHS,
CJIEIOBATENIbHO, Ha YacCTOTax BbIIIE HOMHHAJIBHBIX JBUTaTeilb 0OecleYrBacT
MOMEHT BPAILCHNs] HUKE€ HOMUHAJIBHOTO.

[Tpunumn paboTel MpeoOpa3oBaTess YaCTOTHI WM, KaK YaCTO €ro Ha3bIBaIOT —
WHBEPTOpPA: MEPEMEHHOE HAIPSIKEHUE MPOMBIIIJIEHHON CETU BBIIPSIMIIAETCS
OJIOKOM BBITIPSIMUTENBHBIX AUOAOB W (UIBTPYyeTCs Oarapeeil KOHIEHCATOPOB
0O0JIBIION €MKOCTH Ul MUHHUMHU3ALMU ITyJbCAUN NOJYyYEHHOTO HAaIpSKEHUS.
OTO HanpsDKEHUE TOJAeTCs Ha MOCTOBYKO CXEMY, BKIHOYAKOLIYHO IIECTh
ynpasisieMblx IGBT TpaH3ucTOpOoB ¢ 1rogaMy BKIIOUYEHHBIMA aHTUIAPAJUIEIBHO
JUISL 3alUThl TPAH3UCTOPOB OT MPOOOsST HANpsHKEHUEM OOpaTHOM MOJIAPHOCTH,
BO3HUKAIOILIEM IIpU paboTe ¢ 0OOMOTKAaMU JABUTaTENs.

0) [IpuHuun paboTsl mpeoOpa3zoBaTess YaCTOThI WM, KaK YaCTO €ro Ha3bIBaOT
— WHBEPTOpA: MEPEMEHHOE HAIPSIKEHUE IPOMBIIUIEHHOW CETH BBIIPAMIIAECTCS
OJIOKOM BBIIPSIMUTENBHBIX AHOIOB M (GUIBTPYETCS OaTapeell KOHJIEHCATOPOB
0O0JIBIION €MKOCTH JUIsi MMUHUMHU3ALMK IYJbCAUUN MOJyYEHHOTO HampsHKEHUS.
OTO HanpspKEeHUE IOAAETCSI HAa MOCTOBYK) CXEMY, BKJIIOYAIOIIYHO0 IIECTh
ynpasisieMblx IGBT TpaH3ucTOpOB ¢ 1HOJaMH, BKIIFOYEHHBIMU aHTUIIAPAJUIEITBHO
IUI 3aIIUThl TPAH3UCTOPOB OT MPOOOsT HANpsHKEHUEM OOPAaTHOM MOJSPHOCTH,
BO3HHUKAIOIIEM IPH paboTe ¢ 0OMOTKaMH ABUTATEIS

bazoBas nanens onepatopa (BOP).

C nomorpto 6a30Bo# manenu onepartopa (Basic Operator Panel -BOP) moxHO
MPOU3BOAUTh MHAMBUAYAJbHYI0 HACTPOWKY MapaMeTpoB. 3HAYEHUS U €OUHULIBI
M3MEpEHUs UHIULUPYIOTCS Ha S-paspsaHom auciuiee. Onna nanens BOP moxet
OBITH KCIIOJI30BAaHA ISl HECKOJIbKUX MpeoOpazoBaTeneil. OHa ycTaHaBIUBAaeTCA
WIM HEMOCPEICTBEHHO B NpeoOpa3oBaTelib WM BCTpPAMBAETCS B JIBepb HIKada
YIPABJICHUSI C IOMOIIIbI0 MOHTaKHOTO KOMILJIEKTA.
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a) Komdopruas nanens onepatopa (AOP).

KomdpoprHas manenbp omeparopa (Advanced Operator Panel - AOP) —
OykBeHHO-TIMPOBasi, OCYmMECTBIAeT (YHKIMIO  BBOJA/BBIBOAA  OJIOKOB
napametrpoB. C nomombto naHenn AOP moxHO 3anmomMuHaTh 10 10 pa3nuyHbIX
0510k0B mMmapameTpoB. MHIMKaIMs TEeKCTa Ha HECKOJNbKHX s3bikax. C oIHOMN
nanenu AOP MOXHO ynpaBisiTh HECKOJIBKUMHU MpPeoOpa3oBaTesisiMU B
KonudecTBe 70 31 mr. uyepe3 yHuBepcanbHbI uHTepdeiic USS. Tlanens moxer
ObITb  yYCTAHOBJEHAa WJIM HEMNOCPEACTBEHHO B  MpeoOpa3oBareib  WIIU
CMOHTHpPOBaHa B JIBepH MIKada yIpaBIeHUS.

Monayne PROFIBUS Heo6xomuM s KOMIUIEKTHOM CBSI3M € IIMHOMN
PROFIBUS co ckopocteto ooMena 12 MB. Tlocpencrsom momynst PROFIBUS
BO3MOXXHO JUCTAHIIMOHHOE yIpaBjeHue mpeoOpazoBaTeieM. A ¢ TOMOIIbIO
nanenu omneparopa (AOP wiu BOP), ycraHoBieHHOW Ha MoOjyJie, MOXKHO
KOMOUHUPOBATh JTUCTAHIIMOHHOE YIPABJICHHUE C YNPABICHUEM HEMOCPEICTBEHHO
¢ npeobpazosarens. Moayns PROFIBUS mokeT ObITh 3amuTaH OT BHEIIHETO
ncrounnka DC 24 B u mosToMy OCTa€rcsi akTUBHBIM JaXe TOTNa, KOraa
npeoOpa3zoBaTeib OTKIIOUEH OT CETH.

0) Ilpu pa3paboTke KOHCTPYKLUMI Moayjed mnpeoOpa3oBaTeneid B IIEHTPE
BHUMAHMSI HaXOJMJIUCh TPEOOBAHMS JIETKOM yCTaHOBKH, MPOCTOTO MOHTaXa U
AJIEKTPONPOBOJIKU. 3/1€Ch, HAIPUMEP, 3@ CUET MOCIEI0BATEIILHO PErYIUPYyEMOTO
50-MM MOHTaXHOTO pacTpa U MPOBEPEHHBIX MPAKTUKON MOAKIIOUEHUHN CHIIOBBIX,
CUTHaJbHBIX W IIMHHBIX Kabenel  peajn30BaMCh COOTBETCTBYIOIIHE
TpeOOBaHMSIM 3aKa34yMKa PEIICHUs], IPUYEM MOHTAaX Kalemneil Obl1 M3HAYAIbHO
OpPUEHTHUPOBAaH  HAa  COOTBETCTBME  TPEOOBAaHUAM  DBJICKTPOMATHUTHOMN
coBmectumocTH u (EMV).

[Tpeo6pazoBarens SIMODRIVE 611 cnpoektupoBaH miisi 3KCIUTyaTallidl B
POMBITIIIEHHOH cpene Ha 3a3emieHHbIX ceTssx TN-S u TN-C (VDE 0100, yacts
300). IIpu apyrux Buaax NUTAIONMICH CETH CIEAYET MPEABAPUTEIHLHO BKIIIOYATh
TpanchopMaTop C OTACIbHBIMA OOMOTKamMH B Oyoke mnepexirodeHus YynO.
CereBble MOAYNMH THUTaHUS COAEPKAT O-TYJIBCHYIO MOCTOBYIO CXEMY
Tpexdaznoro Toka (B6). [Ipu pabore Ha 3alIUTHOM yCTPOUCTBE OT U30OBITOYHOTO
TOKa CIIeAyeT HeMpeMeHHO OOpaTUTh BHUMAaHHUE HA TO, YTOOBI rapaHTUPOBATIACH
coBMecTuMOCTh. CocTaBistomas Tpex(a3zHoro Toka B aBapUHHOM TOKE CXEMBbI
B6 He MoOXeT mpensTCTBOBaThH CpabaThIBAHWIO 3allUTHOTO YCTPOWCTBA OT
U30BITOYHOTO TOKA.
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a) BeimonHseTcs COBMECTUMOCTh C YYBCTBUTEJIBHBIMU K YHHUBEPCAIBHOMY
TOKY, wu30uparenbHbIMH Fl-3alIMTHBIMU  yCTpOWCTBaMHU, KOTOPBIC CETOJIHS
MMEIOTCS B PACTIOPSKEHUU JJI1 HOMUHAIBHBIX TOKOB /10 63 A.

C moxymnsimu niutanus/pexynepanuun SIMODRIVE 611 16 kBt u 36 kBt (pu
nuTaHuu/pexynepanuu 36 kBt ¢ 5% cHMKeHHEeM MOIIHOCTH) BO3MO>KHA MpsiMast
9KCIUTyaTalusl Ha YyBCTBUTENIBHBIX K YHUBEPCATLHOMY TOKY, U30MpaTe/bHbIX Fl-
3aLUTHBIX YCTPOMCTBAX. N3-3a HECUMMETPUYHBIX 3ana3abIBaHUI
BKJIIOUCHUS/BBIKIIOUCHHS Yepe3 TJIaBHBIA MEepeKIIoyaTellb U CBA3aHHBIX C 3THUM
TOKOB CMEIIEHHsS U 3apsija CIeAyeT MCIOIb30BaTh coBMecTHMbIe Fl-3ammrHbie
YCTPOMCTBA C N30MpaTEIbHON XapaKTEPUCTUKON OTKIIIOUECHHUS.

JIns pas3Bsi3kKH C HECOBMECTHUMBIMU Fl-ceTsiMM HYXHO WCIIOJIb30BaTh
pa3eNUTeNbHBIM  TpaHcpopMaTOp  BMECT€ €  OAHUM U3 MOPOYUX
MPEAOXPAHUTEIBHBIX MEPONPHUITHI MPOTUB OMACHBIX KOPITYCHBIX TOKOB.

0) Ilpu paboTe UMIYIbCHBIX CHCTEM CTaTHYECKUX MpeoOpazoBaTeicH,
npexJie Bcero B cBsizu ¢ EMV-Meponpustusimu (Hamp., SKpaHUpPOBaHHbIE Kabenu
JBUTaTelisg), BO3MOKHO IOSBJICHUE TOBBIIIEHHBIX TOKOB YyTeuku. (CereBble
(UIBTPHI, YCTAHOBIIEHHBIE HA MOJYJIAX MUTaHus/pekynepaunu 16 kBt u 36 kBT,
OTPAHUYMBAIOT TOKM YTEUYKH 3HaueHueM MeHee 150 MA. Tem cambiM
YyBCTBHUTCIbHBIC K YHHBepcaJlbHOMY TOKy Fl-3amuTHble ycTpoiicTBa ¢
aBapUMHBIMM HOMHUHAIBHBIMM TOKamMu 300 MA MOTryT NOpPUMEHATHCSA s
MPOTUBONOKAPHOU 3aIIUThI YEJIOBEKA MTPU HEMPSIMOM KOHTAKTE.

[lenTpanu30BaHHBIE MPUBOAHBIE CUCTEMBI MPEIJIAralOT MIUPOKUN CHUIIOBOU
CIIEKTP B MOAYJIbHOM KOHCTPYKIIMOHHOW TeXHHKE. C MOMOIIBIO pPa3IMYHbIX
MOAYJIEd pEryJIMpOBaHUS MOTYT pEaU30BbIBATHCS Pa3HbIE COEIUHEHUS
NPUBOJOB C TJIABHOM CHUCTEMOM YIPABICHUS. 2-X OCEBbIE MOAYJIU JEIAOT
BO3MOXKHOM  KOMIAkTHYI  KoHurypauutro  wmoxyned. Ilpu  momomu
NPEAJIOKEHHOW MOJYJIBbHON KOHIIEMIIMU MOTYT OBITh  TOJYYEeHBI JIHOOBIC
KOH(Urypanuuu MNpUBOJOB. TeM caMbIM 1Ji1 KaXJOW YCTaHOBKH BO3MOKHO
o011ee MPOEeKTHPOBAHKE, OT KOMITAKTHOTO CTaHKa JI0 CJI0KHOW YCTaHOBKH.
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Bapianm 28

a) PeasbHYyI0 2JEKTPUYECKYIO LEIb, IIPEICTABICHHYIO B BUJE COBOKYITHOCTH
U/ICAJIM3UPOBAHHBIX CXEMHBIX JJIEMEHTOB, B JaibHeWlieM OyaeM Ha3bIBaTh
CXEMOM 3aMEILIECHUS JICKTPUYECKON LENN WU, KOPOYE, CXEMOU DIIEKTPUYECKOU
nenu. Ecnv MOXHO CYMTaTh, YTO HANPSOKEHUE W TOK Ha BCEX JJIEMEHTAx
peanbHOM LIENM HE 3aBUCAT OT IMPOCTPAHCTBEHHBIX KOOPJAMHAT, TO TaKyIO LIENb
Ha3bIBAIOT LIETIBIO C COCPEAOTOUYCHHBIMU ITapaMETPAMM, €CIIM 3aBUCAT - LEINBIO C
pacupeneneHHbIMU NapaMerpamu. IIpomeccsl B menu ¢ COCPeAOTOYECHHBIMU
napaMeTpamMl  OINHKCHIBAIOT  alreOpamyecKuMd  WIM  OOBIKHOBEHHBIMU
audepeHnnaIbHbIMA YPAaBHEHUSMU; MPOLIECCHl B IEMSIX C paclpeaeieHHbIMU
napamMeTpaMH ONKMCHIBAIOT YPABHEHUAMU B YAaCTHBIX IIPOM3BOJAHBIX. J(anpHelmee
noJpaszesieHue TUIOB Leneil Oyner AaHo Mo XoAy u3nokeHus. CooTBETCTBUE
paCUETHOM MOJEINA PEAIbHOM JJIEKTPUYECKOM LENU IPOBEPSAIOT IIyTEM
CONIOCTABJIEHUs PACUYETOB C OKCIEPUMEHTOM. Ecnu pacdyeTHble JaHHBIE
HEJIOCTATOYHO CXOAATCA C SKCIIEPUMEHTOM, MOJIETb YTOYHSIOT.

OmnpeneneHne TMHENHBIX U HEMMHENHBIX JIEKTPUYECKUX LEIEH.

DIEKTPOMarHuTHOE YCTPOMCTBO C IPOXOJSIIMMHU B HEM M B OKpPYXKaroleM
€ro IpoCTPaHCTBE (PU3MUECKUMU MPOLECCAMU B TEOPUHU JJIEKTPUUYECKHX Lenei
3aMEHSAIOT HEKOTOPBIMU PACUETHBIM YKBUBAJIEHTOM - JJIEKTPUYECKON LIETIBIO.

0) DJNEKTPUYECKOW LETBbI0 HA3BIBAIOT COBOKYITHOCTH COEIMHEHHBIX APYT C
JPYrOM HCTOYHHKOB JJIEKTPUUYECKOW ASHEPTHHU U HArpy30K, MO KOTOPHIM MOYKET
MPOTEKATh PIEKTPUUECKUIN TOK.

DJIEKTPOMAarHUTHBIE MPOLECCHl B JJIEKTPUUYECKOW LEMH MOKHO OIHUCATH C
MOMOILBIO TIOHSTUU  «MOK», «HanpsiceHue», «I[Cy», «conpomuenenuey
(«nposooumocmoby), «UHOYKMUBHOCMDBY, «eMKOocmb». IIOCTOSSTHHBIM TOKOM
HAa3bIBAIOT TOK, HEM3MEHHBIA BO BpeMEHU. IIOCTOSHHBIN TOK mIpeAcTaBisieT
coOOlf  HampaBJICHHOE  YIOPSIOYCHHOE IBIKEHUE YacCTHULl, HECYIINX
AJIEKTPUYECKUE 3apsbl.

DJIEKTPUYECKUE LIENU MOAPA3ICIISIIOT HA HEPA3BETBICHHBIE U Pa3BETBIICHHEIE.
Bo Bcex aneMeHTax mpocTerIield HEPA3BETBICHHOM LIEM TEYET OJAUH U TOT XKe
TOK, B HE MMEIOTCS TPU BETBU M JBA y37a. B KaX10M BETBHU TEYET CBOM TOK.
BeTBb MOXXHO OmpeienuTh Kak y4acTOK IeMu, 00pa30BaHHbBIN MOCIEI0BATEIHHO
COCMHEHHBIMU JJIEeMEHTaMU (4epe3 KOTOphle TEeYeT OJMHAKOBBIA TOK) U
3aKJIFOYEHHBIM MEXY ABYMS y3JIaMu. B CBOIO odepenb, y3eia- 3TO TOUKA LENH, B
KOTOPOU CXOIATCSI HE MEHeEe Tpex BeTBed. Eciam B MecTe mepecedeHus BYyX
JUHUM Ha SJIEKTPUYECKOM CXEME MOCTaBJIEHa TOYKa, TO B 3TOM MECTE €CTh
AIEKTPUYECKOE COCIMHEHUE ABYX JIMHHM, B IPOTUBHOM CJIy4ae €ro HeT.
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Bapianm 29

a) Ilpu 3amucu JHUHEHHO HE3aBHCHUMBIX YpaBHEHUW MO BTOPOMY 3aKOHY
Kupxroda crtpemsaTcs, 4YTroObl B KaXAblii HOBBIM KOHTYp, JUII KOTOPOTO
COCTaBJISIIOT YpaBHEHHWE, BXOJWIa XOTS ObI OJTHa HOBas BETBb, HE BOIICHIIAS B
NPEIBIAYIIME KOHTYPHI, I KOTOPBIX YK€ 3allUCaHbl YPABHEHHUSI 110 BTOPOMY
3akoHy Kwupxroda. Takume KOHTYpHI YCIOBHUMCS Ha3bIBaTh HE3aBHCHMBIMHU.
TpeboBanue, 4yToOBl B KaXKIbIH HOBBIM KOHTYP BXOJMJIA XOTS OBl OJHA HOBas
BETBb, SIBJISICTCS JOCTATOYHBIM, HO HE HEOOXOJMMBIM yCIIOBHEM, a MOATOMY €T0
HE BCETJa BBINOJHSAIOT. B Takux ciydasix 4acThb YPaBHEHUH IO BTOPOMY 3aKOHY
Kupxroda cocTtaBmsitoT 11 KOHTYPOB, BCE BETBH KOTOPBIX YXKE BOIUIH B
MPEIbIAYIINE KOHTYPBI.

MeTtos y310BBIX TTOTEHIIUAIOB. TOK B J1000H BETBU CXEMbI MOKHO HaWTH I10
3akoHy Oma juis ydactka 1enu, cojepxanied DJC. Jlng Toro 4ToOhl MOXKHO
OBUIO MPUMEHUTH 3aKOH OMa, HEOOXOAUMO 3HATh MOTEHIMAJBI Y3JIOB CXEMBI.
Meton pacdeTa 3IEKTPUYECKUX LEMEH, B KOTOPOM 3a HEM3BECTHBIC MPUHUMAIOT
MOTEHIIUAJIBI  Y3JIOB CXEMbI, HA3bIBAIOT MemoO0OM Y3/08blX HOMEHYUANLO8.
Jlonmyctum, 4To B cxeme N y3moB. Tak kak jgro0ast (0gHA) TOYKA CXEMbI MOXKET
OBITH 3a3eMJicHa 0€3 M3MEHEHMs TOKa paclpe/efieHUus B HEW, OJUH U3 Y3JI0B
CXEMbl MOYKHO MBICIICHHO 3a3€MJIUTh, T.€. MNPUHATH IMOTEHUMAI €ro PaBHBIM
Hy10. [Tpu 3TOM YKCIIO HEeU3BECTHBIX yMEHbIaeTcs ¢ N 1o N-1.

0) Uwncno HEW3BECTHBIX B METOAE Y3JOBBIX NOTEHLIHMAIOB PaBHO YHCIY
yYpaBHEHUH, KOTOpbIe HEOOXOJUMO COCTABHUTH ISl CXEMBI 110 MEPBOMY 3aKOHY
Kupxroda. B Tom crmydae, korma 4ucio y3ioB 0e€3 €QMHHUIBI MEHbIIIE 4YHCIIa
HE3aBUCUMBIX KOHTYpPOB B CXEME, JaHHBIM METOJ SIBISETCS 00Jiee HIKOHOMHBIM,
YeM METO]I KOHTYPHBIX TOKOB.

HekoTtopsie BBIBOABI 10 METOJIaM pacueTra AIeKTpuueckux uemnei. Hanbonee
3 (PEKTUBHBIM SBISIOTCS METOJ Y3JOBbIX ToTeHnuanoB (MVYII) u wmeron
KOHTYpHbIX TOKOB (MKT). Cucremsl ypaBuenuit MYII u MKT pemator 00b14HO
C MOMOUIBIO CPENCTB, BCErJa UMEIOUIMXCS MO PYKOH (MUKPOKAIBKYJISATOpA WU
Jorapu(pMUUECKON JTUHENKN), a OTHOCUTEIBHO CII0KHBIE CXEMbl PACCUUTHIBAIOT,
ucnionb3yst DBM. VYpaBHenuwe Teopun Iienedl MOTYT OBITh COCTaBIICHBI U
MaTPUYHO-TOMNOJOTHYECKHUM METOJO0M, HCIIOJIb3YySl HEKOTOPBIE TOIMOJIOTHYECKHE
MOHSTUSI 1 COOTBETCTBYIOIIUE UM MATPHIIBI.

Jlnst ananu3a u pacuera dJIEKTPUUYECKUX IeNeil MOCTOSHHOIO TOKa pa3padoTaH
pPSA METOJIOB M MPHEMOB, OOJIETYalOIUX PEUICHHE MO CPABHEHUIO C PEUICHHEM
CUCTEMBbl ypaBHEHUI IMpPU HENOCPEACTBEHHOM HCIIONb30BAHWH 3aKOHOB
Kupxroda. K umcmy Takmx METOIOB OTHOCSATCS METOJbBI KOHTYPHBIX TOKOB,
y3JI0BBIX TOTEHIIMAJIOB, 3KBUBAJIEHTHOT'O T€HEPATOpa U T.I.
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Bapianm 30

a) COBOKYMHOCTh TOYEK KOMIUIEKCHOM IIJIOCKOCTH, W300pa’Karomux
KOMILUIEKCHBIE TOTEHIMANbl OJHOMMEHHBIX TOYEK DJIEKTPHUYECKOM CXEMBI,
HA3BIBAIOT MONo2paghuuecKol ouazpammou.

Tepmun «monoepaguueckasy oOBACHAETCS TEM, UYTO AUarpaMma HallOMHHAET
TomorpauuecKyro KapTy MECTHOCTH, TJie KaKJOM TOYKE MECTHOCTH OTBEYAECT
ONpe/IeJICHHAs TOUKa KapThl. PaccTossHME MEXQy IBYMs TOYKAMH HAa MECTHOCTH
MOXHO OIIPEEIUTh, W3MEPUB PACCTOSHHE MEXAY JBYMS OJHOWMEHHBIMU
TOYKaMU Ha KapTe.

AHaJOTHYHbIE W3MEPEHUs] MOXKHO TMPOBOAWTh M Ha Tomorpaduueckoit
nuarpamMme. HanpspkeHue Mexay JoObIMH ABYMSI TOYKaMU JJIEKTPUUYECKOU
CXEMBI, HallpUMep MEXKAy @ U D , o 3HAYCHUIO M HAINPABJICHUIO OIPEICISeTCs
BEKTOPOM, MPOBEJICHHBIM Ha TOMOTpadHUECKON auarpaMme oT TOYKH D k Touke
a. Pe3oHaHCHBIN pexXuM pabOThl ABYXIMOIIOCHUKA. IlycTh NBYXMOMIOCHHUK
COJIEPKUT OJIMH WM HECKOJbKO WHIYKTUBHBIX OJJIEMEHTOB M OJIMH WJIHU
HECKOJIBKO KoHJeHcaTopoB. llon pesonancnvim pesrcumom (pexumamu) paboThI
TaKOTO JABYXIIOJIOCHUKA MOHUMAIOT PEXKUM (pEXHUMbI), IPU KOTOPOM BXOAHOE
CONPOTHUBJICHUE JABYXITOJIOCHUKA SBJISIETCS YACTO AKTUBHBIM.

0) [lo OTHOIIEHNIO K BHEIIHEW LEMN ABYXIIOIIOCHUK B PE30HAHCHOM PEXKUME
BeJeT ce0s1 KaKk aKTUBHOE COIMPOTHBIICHHE, MO3TOMY TOK M HAINpPSKEHUE HA €ro
BXOJle coBnaAaroT no ¢asze. PeakTuBHAs MOIIHOCTh ABYXITOJIOCHUKA MPH 3TOM
paBHa HYJIIO.

Pasnuyaror n8e OCHOBHBIE PA3HOBUIHOCTHU PE30HAHCHBIX PEKHUMOB: PE30HAHC
TOKOB M PE30HAHC HAIPSKECHUM.

Komnencammss casura (¢da3. BxonHoe comnpoTuBieHUE OOJIBIIMHCTBA
NOTPEOUTENICH AIEKTPUUECKOW HPHEPTrUM MMEET WMHIYKTUBHBIA Xapaktep. [lms
TOTO YTOOBI YMEHBIIUTH MOTPEOISIEMBIM UMHU TOK 32 CYET CHUYKCHUS PEaKTUBHOU
COCTaBJISIFOLIEM U TEM CHU3UTH IOTEPHU DHEPIUU B T'€HEPATOPE U MOABOIALIUX
MpOBOJIaX, MapajuieIbHO  NPUEMHUKY OSHEPrUM  BKJIKOYAKOT  Oarapero
KOHJIEHCATOPOB.

YMenbiienne ciapura (a3 Mexmay HalpsHKEHHEM Ha MPUEMHUKE W TOKOM,
MOTPeOIIEMBIM OT T€HEPATOPA, HA3bIBAIOT KOMNEHcayuell coguea ghas.

Komnencanus casura a3 cymecTBeHHa J1 SHEProeMKHUX MOTpeOuTeneH,

HaIlpuMep KPYIHbBIX 3aB0/I0B. OCYIIECTBISIETCS OHA B MECTE BBOJIA JIMHUU

MUATAHUS B PACIPEACIUTENBHOM YCTPOUCTBE. DKOHOMUYECKU BHITOJHO
MOJIKJTIOYAaTh KOHJICHCATOPHI HA BOBMOXHO 00JIe€ BHICOKOE HAIIPSKCHHE.
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1.7 Hampsim miaroroBku: 0923 — 3paproBaHHs
Bapianm 1

a) CTBIKOBBIM HAa3bIBAa€TCSl CBAapHOE COEAMHEHUE JBYX DIJIEMEHTOB,
PaCIOJIOKEHHBIX B OJTHOM TJIOCKOCTH MJTU Ha OJTHOM MOBEPXHOCTH.

VYTIIOBBIM Ha3bIBAETCS COCIMHEHHE IBYX AJIEMEHTOB, PACIOJOXCHHBIX IO
MIPSIMBIM YTJIOM U CBAPEHHBIX B MECTE MMPUMBIKAHUS UX KPaeB.

HaxyiecTouHbIM Ha3bIBaCTCSI CBApHOE COCIWHEHWE, B KOTOPOM CBapHUBaeMbIe
AJIEMEHTHI PACOJI0KEHBI MapaIeIbHO U IEPEKPHIBAIOT APYT APYTa.

TaBpoBBIM Ha3bIBACTCS CBApHOE COCIWHEHHE, B KOTOPOM K OOKOBOI
MMOBEPXHOCTH OJHOTO JJIEMEHTA MPHUMBIKACT TOJ YIJIOM W TPUBAPEH TOPIIOM
JIPYTOM DJIIEMEHT.

CeapHou w06 - Yy4acTOK CBapHOrO0 COEAUHEHUs, OOpa3OBaBIIMICS B
pe3ynbTaTe KpUCTAUIM3AIMU MEeTallla CBapOYHOU BaHHBL. YacTh CBApHOTO IIIBa,
HAXOJSAMIAsIC TIPU CBApKE B  JKUJIKOM COCTOSIHUM, HA3bIBACTCS CBAPOUHOU
BAHHOI.

[Ipu cBapke 0e3 TOMOJIHUTEILHOTO METaJlla PACIUIABIISETCA TOJIHKO OCHOBHOM
MeTaul. MeTaii, NMpeAHa3HAYEHHBIM I BBEJCHUS B CBapOYHYIO BaHHY B
JOTIOJIHEHWE K  pacIUIaBIEHHOMY  OCHOBHOMY  MeETajUly,  Ha3bIBaeTCs
npucadouHviM memanniom. PacruiaBieHHbIE OCHOBHOM U TIPUCATOIHBINA
METAJIJIbI, CIMBAsCh, 00pa3ylOT OOIIYI0 CBAPOYHYIO BaHHY.

0) HauGonpmmii o0beM cpeaw APYrUX BHJIOB CBapKd 3aHUMAET py4yHas
IyroBasi CBapka — CBapKa IUIaBJICHUEM IITYYHBIMHU 3JEKTPOAAMHU, IPU KOTOPOH
nojaya 3JEKTpoAa W NEpeMelIeHHe Iyrd  BAOJb CBapUBAEMbIX  KPOMOK
MIPOM3BOATCS BpYUHYH0. Jlyra TOpUT MEXAy CTEp>KHEM DJIEKTPOJla W OCHOBHBIM
MetauioMm . lloag nelcTBHEM TEMIOTHI AYTW 3JEKTPOA W OCHOBHOM MeETasll
MIaBSATCS, 00pa3ys METAJUIMYECKyl0 CBapOuHyl0 BaHHY . Kammm Xuakoro
MeTalljla C PacIlIaBiIIeMOr0 JIEKTPOJIHOTO CTEPXKHS MEPEHOCITCS B BAHHY Yepe3
IYrOoBOW NPOMEXKYTOK. BmecTe co cTepkHEM IIaBUTCS MOKPBITUE 3JIEKTPOAA,
o0Opa3ysl Ta30ByH0 3alllUTy BOKPYT AYTH M KHUAKYIO [UIAKOBYIO BaHHY Ha
MOBEPXHOCTH PACIIJIABICHHOTO MeTallja.

Caapka noj pirocom - 1yroBasi cBapka, pu KOTOPOW JyTra TOPUT MOJ CI0EM
cBapo4HOro ¢uroca, 00eCreynBaIoIero 3aluTy CBapOYHON BaHHBI OT BO3/yXa.
Hapsiny ¢ 3amuToii ¢mtoc ctaOuian3upyeTr Iyry, oOecreuyrmBaeT pacKUCIICHUE,
JIeTUpOBaHWE W paUHUPOBAHME PACIUIABICHHOTO MeETalllla CBApOYHOW BaHHBI.
[Io crenmeHnm MexaHM3alMK TMpoIecca pPa3INyaloT aBTOMAaTHYECKYIO U
MEXaHU3UPOBAHHYIO  CBapky moj d¢urocom. B OompmmHCTBE — ClydyaeB
HCIIOJIb3YETCSl aBTOMATHYECKHil  mpouecc. MexaHU3upOBaHHAs CBapka IO
(IrOCOM TTPUMEHSIETCS B 3HAYUTEIBHO MEHbBIIIEM 00beMe, UeM aBTOMAaTHIECKasl.
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Bapianm 2

a) Omoc 3amMINAeT Ayry M CBApOYHYIO BaHHY OT BPEIHOI'O BO3JEHCTBUS
OKpY)KaloIllel Ccpebl, OKa3bIBACT METAUTYPTUYECKOE BO3/ACHUCTBHE HAa METall
CBApOYHOM BaHHBI M, KPOME TOTO, MPEMSITCTBYET PAa30pPBI3TUBAHUIO KHUIKOTO
Mmetamia. PacrnaBneHHbll  ¢uitoc, o01amas HHU3KOM  TEIUIOMPOBOHOCTHIO,
3aMeIIAET MPOLIECC OXJIAXKICHUS IIBa.

ABTOMAaTHYECKYI0 CBapKy moJ (IOCOM BEAYT CBAapOUYHON MPOBOJIOKOM
CIUIOIIHOTO ceyeHus auamerpom 1 — 6mMm mpu cuie Toka 150—2000 A wu
HaIpsDKeHUH 1yru 22—55 B, mojiyaBTOMaTHYeCKyl0 — CBapOYHON MPOBOJIOKOU
nuametpoM 0,8—2 mm....

BnusiHue n3aMeHeHus mapaMeTpoB peXUMa CBapKH Ha TITyOHHY MPOILIaBICHUS
U IIMPUHY [IBa CIEAyollee. YBEIMYEHHE TOKa B CBSI3W C YBEITUYCHHEM
TETUIOBOM MOITHOCTH U JIaBJICHUS AYTH YBEIMYMUBAET INIyOUHY MPOIUIaBICHUS, HO
MaJo BIMSET Ha IMUpUHY MBa. [lpu yBenMueHUM HaNpsHKEHUS JYTU
YBEJIIMYMBAETCSI €€ IMOJBWKHOCTb U BO3pacTaeT JoJid TEIUIOThl JAYIH,
pacxoayemoil Ha pacriaBienue ¢utoca. [lpu 3ToM pacTeT mmMpuHa IIBa, a
ryOvHa TMPOIUIABICHUS OCTAeTCS MPAKTUYECKH TOCTOSHHOW. DTOT MapameTp
pPEeXHUMa HIMPOKO UCTIONB3YIOT B IPAKTUKE U1 PETYJIMPOBAHMSI IIUPUHBI 11IBA.

0) VYBenuueHHE CKOPOCTH CBapKH HPHUBOJUT K YMEHBUIEHHIO OCHOBHBIX
pa3MepoB mBa. C yBeIMYEHHUEM BbLIETA 3JIEKTPOJA BO3PACTAET UHTEHCUBHOCTD
€ro MoJIorpeBa M CKOPOCTh €ro IUIaBiieHus. B pesynbrare ToNIIMHA MPOCIONKH
pacIUIaBIEHHOTO MeTajyla TO0J JAyrodM YBEIWYMBAETCSI M BCIEACTBHE 3TOTO
YMEHBbIIAETCS TIIyOMHA MpOoIUIaBieHHs. ITOT 3(PPEKT UCHONb3YIOT MHOTAA s
YBEJIMYEHUS POU3BOAUTEILHOCTH HAIJIABKU U 3aII0JTHEHHUS LIBOB.

B HekoTopbIX ciyyasix, 0COOEHHO MpPU aBTOMaTHUECKOH HarllaBKe, 3JIEKTPOLY
coo0IIatoT KoyeOaHus MOMNEPEK MIBa C PA3IMYHON AMIUIUTYAOU M YaCTOTOU, 4TO
MO3BOJIIECT B MIUPOKUX Tpeaenax u3MeHsATs Gpopmy u pazmepsl mBa. [Ipu cBapke
C TMOMNEpeYHbIMU KOJIEOAHUSIMHU 3JIEKTPOJa IIyOMHA MPOIUIABJICHHS UM BBHICOTA
YCUJICHUS! YMEHBILIAIOTCS, a IIMPUHA I11Ba YBEJIMUYUBAETCA. JTOT CIOCO0 y00eH
IUIA  TPEOyNpEeXICHUsT TPOKOTOB IMPU  CBApPKE CTHIKOBBIX COEAMHEHHUH C
MOBBIIIICHHBIM 3a30pOM HJIM YMEHBIICHHBIM MPUTYIUIEHHEM KpoMoK. [TomoOHbIi
xe A(DPEeKT MOXKHO TOMYyYUTh MNPU CBAPKE CABOEHHBIM BIIEKTPOJOM, KOTIa
AJIEKTPO/IbI PACIIOJIOKEHBI MONEPEK HAMIPABICHUSI CBAPKHU.
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Bapianum 3

a) Hemnamsimuecss 37eKTPOABI CIy>KaT sl BO3OYKICHHS U TMOJAEP KaHUS
TOpeHusi Ayrd. B OCHOBHOM HCIONIB3YIOT BOJB(PAMOBBIE, PEKE YrOJbHBIE H
rpaduToBeie 3NEKTPOnbl. JlJis TOBBIIMIEHUS YCTOMYMBOCTU TOPEHUS IyTU H
CTOMKOCTH D3JIEKTPOZa B COCTaB BOJb(PPAMOBOTO 3JEKTPOJA BBOIAT OOBIYHO
1,5—3% OKHCIIOB aKTHBHPYIOIIUX PEIKO3EMEIbHBIX METAJUIOB, MOBBIIIAIONIINX
AMHUCCUOHHYIO CIIOCOOHOCTH AJIEKTPOJIA.

B kauyecTBe 31E€KTpOAOB ANl CBapKH NPHUMEHSIOT BOJIb(PaMOBBIC
npyTku aguameTpom 0,2—12 MM, BBITyCKaeMble MPOMBIIUIEHHOCTHIO.

Ilo cnocoby 3awumer pa3anyalOT MECTHYI0O M OOIIyI0 3alluTy
CBapUBaeMoro ysia (cBapky B KOHTposupyeMoill — atmocdepe). OCHOBHBIM
CHI0cOO0OM MECTHOM 3alUTHI ABJSETCS CTpyHHas 3amuTa 1mBa. [Ipu atom criocobe
3alUTHAs Cpella B 30HE CBAPKH CO3/a€TCS Ta30BBIM MOTOKOM IMPHU LEHTPATBHOM,
OOKOBOM MJIM KOMOMHUPOBAHHOW Mojaye raza. [Ipu neHTpaibHOU Mojaye rasa
Ayra, TOpsias MeXAy 3JEKTPOJOM M OCHOBHBIM METAJJIOM, CO BCEX CTOPOH
OKpY>KE€Ha Ta30M, MOJaBae€MbIM IOJl HEOOJBIIUM H30BITOUYHBIM JABJICHUEM W3
COILIa TOPEJIKH, PACIOJI0KEHHOTO KOHIIEHTPUYHO OCH 3JIEKTPOa.

0) Haubonee sdpdexkTuBHas 3ammrTa MeTaia IIBa U 30HBI TEPMUUECKOTO
BIUAHUS OOECIEeYMBaeTCs TMpPU CBapKe B KaMepax ¢ KOHTPOJUPYEMOU
atmocepoii. Kamepsl npeaBaputeabHO NpOAYyBalOT WIK BaKyyMHUPYIOT, @ 3aTEM
3aMOJIHSIOT 3alUIUTHBIM (MHEPTHBIM) ra30M 3aJJaHHOTO COCTaBa O]l HEOOJBIINM
JABJICHUEM.

[IpeumyiiecTBaMu CBapKM B 3alllUTHBIX Ta3ax SBISIOTCS:  BBICOKas
IPOU3BOJMUTEIBHOCTh, MPOCTOTA MEXaHU3aLUA U aBTOMATU3alMH1; BO3MOXHOCTb
CBapKd B pa3IMYHBIX  [POCTPAHCTBEHHBIX IMOJIOKEHUAX; Mayas 30Ha
TEPMHUUYECKOTO BIUSHUS UM OTHOCUTENIbHO HeOousbliue AepopMaluu U3IEIUNd B
CBSI3U C BBICOKOW CTEMEHbIO KOHIIEHTPALIMH TIyTH.

Hnepmuvimu Ha3bIBAIOTCS Ta3bl, KOTOPbIE XUMUYECKU HE B3aUMOJEHCTBYIOT C
METaJUIOM U HE PacTBOPSIOTCA B HEM. B KauecTBe MHEPTHBIX ra30B UCIOIb3YIOT
aproH rejiid U uX cMecHu. MHepTHbIE ra3bl NPUMEHSIOT Il CBAPKU XMUMUYECKU
aKTUBHBIX METAJJIOB, a TaK)K€ BO BCEX CIIy4asiX, KOorjga HEOOXOIUMO IMOIy4yaTh
CBapHbIE IIBbI, OJJHOPOJIHBIE IO COCTABY C OCHOBHBIM U MPHUCATOYHBIM METAIIOM
(BBICOKOJIETMPOBAaHHbBIE CTalu U Ap.). HepTHBIE Ta3bl 00€CIEeUnBAIOT 3alIUTY
OYyTM W CBapHMBa€MOro MeETajula, HE OKa3blBas HAa HEr0 METaJUIypruyecKoro
BO3JICUCTBUS.
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Bapianum 4

a) CBapouHbIM (IIFOCOM HA3BIBAETCS HEMETAUIMYECKHI MaTepual, pacIulaB
KOTOPOTO HEOOXOIUM JUIS CBAPKW W YJIYYIIECHUs KadecTBa mBa. Diroc s
JIyTOBOM CBApKH 3aIlIMINACT AYTy U CBAPOUYHYIO BAHHY OT BPEIHOIO BO3IACHCTBUS
OKPYKAIOIIEr0 BO37yXa M OCYIIECTBISCT METAUIyPTHUECKyl0 00paboTKy
cBapouHoil BaHHBI. Diroc MODKEH obecreunBaTh xopornee (GOpMHpPOBAHUE U
HaJJICKAIIMHA XMMHUUYECKMH COCTaB IIIBA, BBICOKHE MEXaHHMUYECKHE CBOMCTBA
CBApHBIX COCAWHEHHM, OTCYTCTBHE IOP M TPEUIMH, YCTOWYHMBOCTH MPOIECCa
CBapKH, JIETKYIO OTACISEMOCTh IUIAKOBOM KOPKM OT MOBEpXHOCTH ImBa. Ilo
Croco0y M3roToBIICHU (JIIOCH pa3/IeAIOT Ha IJIaBJIeHbIE U HEellJIaBJICHbIC.

Kursiimein Has3piBaeTcsl CTajdb, HEMOJHOCTBIO PACKUCIICHHAs B MEYU H
cojiepikailiasi HEKOTOpPOE€ KOJIMYECTBO 3aKHUCH JKejie3a, 4TO OOYCIOBJIMBAET
MPOJIOJDKCHUE KUIICHUS CTaJM B M3JIOKHUIE. Takas cTallb COIEPKUT Majio
yriepoaa U KpeMHHS U ee MoJydeHue ooxoauTcs nemenie. M3 kumsme cramu
U3TOTOBJISIFOT TOPTOBBIM CTAJIBHOM IIPOKAT: JIMCTBI, JIBYTaBPOBBIC OAalKH,
IBEJUIEPBI, YroJbHUKU. Kumnsmas cranb CONEPKUT PACTBOPEHHBIEC TIas3bl,
Hanpumep, a3oT. [Ipyu cBapke TakoW CTanu MHOTAA BO3HUKAIOT TPEIIMHBL. Ecim
CTQJIb B II€YM MOJHOCTBHIO PACKHUCIICHA, TO OHA HE COJICPKUT 3aKUCH Keje3a |,
OyIly4H pa3juTa B U3JI0KHUIIBI, HE KUIIUT.

0) Eciu ctans B me4Yu MOJTHOCTBIO PACKUCIEHA, TO OHA HE COACPIKUT
3aKUCU JKelle3a W, OyAy4yd pas3iuTa B HW3JIOKHUIBI, HE KUNUT. Takas craib
HAa3bIBACTCS CIIOKOMHOW. DBOJIBIIMHCTBO COPTOB CTaJIeld BBIIUIABISIOTCS Kak
cnokoitHble. CIOKOMHAs CTallb COJIEPKUT HECKOJIBKO OOJbIIE KPEMHHS, HO HE
COZIEPKUT Tra30B, XOPOLIO CBAPUBAETCS, MPOKATHIBAETCS U KYETCS B TOpSYEM
COCTOSIHUU. JIJIsi OTBETCTBEHHBIX CBAPHBIX KOHCTPYKUUW MPEANOYTHUTEIbHEE
MIPUMEHSATH TOJIBKO CIIOKOWHYIO CTaJlb.

[TonycnokoiiHas cTajib pacKUcieHa B OOJIbIIEH CTENEHU, YeM KHUIISIIasi, HO
MEHee, YeM CIOKOWHas. JTa cTajlb 3aTBEPIEBAET B U3JIOKHULAX 0€3 KUIIEHUs, HO
C BBIICJICHHEM Ta30B: OHA COACPKUT MEHbIIE (IO CPAaBHEHHUIO C KHIISIICH)
ra3oBbIX ITy3bIpEi, KOTOpbIE MOJHOCTBKO 3aBAPUBAIOTCA B  IpoLEcce
MOCIEAYIOIIEH  MpoKatku.  llomycrnokokHas — CcTajlb  NPEUMYIIECTBEHHO
IPUMEHSETCS KaK KOHCTPYKLIMOHHASL.

C mnoBBIIEHWEM COACPKAHUSA YIVIEPOJA BO3PACTAKOT IPOYHOCTh U
TBEPAOCTh CTalM, HO 3aTO YXYJUIA€TCS €€ CBapuBA€MOCTb, YMEHBIIAETCS
IUIACTUYHOCTh U YBEJIMYUBAETCA XPYNKOCTh. XOPOUIIO CBapHBAIOTCA Mayo- U
CpPEeAHEYTIEPOAUCTBIC CTANIU C CoZiep KaHueM yriieposa He 6osee 0,35%.
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Bapianum 5

a) Ilpu cBapke HU3KOJIETUPOBAHHBIX CTAJEH HEOOXOIUMO YUUTHIBAThH P
YCIIOBUM, & UMEHHO:

1. CkJIOHHOCTB K 3aKajKe Mpu cojepkaHuu yriaepoaa Beime 0,2%, yto
MOXET MPUBECTU K BO3HUKHOBEHHMIO XPYINKHUX 3aKaJOYHBIX 30H U TPELIUH OT
OCTATOYHBIX HanpspkeHU. [103TOMy KOHCTpyKLHs HM3IENHs U MPOLECC CBAPKU
JOJDKHBI 00ecrieunBaTh 00pa30BaHUE HAMMEHBIIUX OCTATOYHBIX HAIPSKEHUH.

2. IloBBIIEHHYX0 YYBCTBHUTEJIBHOCTh K KOHIIEHTPALMU HANPSLKECHUU.
[loaToMy Hy>XHO H30€rarb IMOSBIECHHS B IIBaX IOp, HEMPOBAPOB, HUIAKOBBIX
BKJIFOUEHUH, MOAPE30B U IPYTUX NOPOKOB.

HenomyctuMo npuMeHEHME NPUXBATOK, KOTOPBIE B IOCIEAYIOIIEM HE
[OJIBEPTaOTCs MOJHOM 3aBapKe, TaKk KaK OKOJIO HUX BO3HHUKAIOT 30HBI 3aKAJIKH.
[Ipu neficTBUM HArpy30K B 3TUX MECTaX MOTYT MOSIBUTbCS TPEIIUHBI BCIECICTBUE
KOHIIEHTpauuu HanpspkeHud. [lo ToM Ke NpuYuHE HENb3sd AenaTh IOJABAPKY
Ae(pEeKTOB KOPOTKHUMH IIBAaMHU WJIM IIBaMU Majloro ceueHus. JlegekTsl ciemyer
3aBapuBaTh B J[Ba CJIOS, HA BCIO TOJUIMHY METajlla, BOM JUIMHON He MeHee 100
MM. I8 yMEHBIIEHUS CKOPOCTH OXJaXICHHS W CTEHNEHW 3aKaJKU MeTajlla
y4acTok ¢ JedeKToM Iepe 3aBapKoi nmoaorpenaetcs ropenkoii 10 200°C.

0) [nd yMeHbIIEHHS CKOPOCTH OXJXKACHUS MeTajja IIBa CJIEAYET
IPUMECHSTh CTBIKOBBIC U OOPTOBBIC COCIMHCHHUS, TaK KaK IPH TaBPOBBIX M
HAaXJIECTOYHBIX COCAMHEHHSAX CKOPOCTh OXJAXJCHUS BbIlIE. PekomMenmgyercs
n30eratb COSIMHCHMM, UMEIOMIUX IIBBI 3aMKHYTOTO (KECTKOT0) KOHTYypa, €CIu
e HEOOXOJUMBI TaKUE€ COCIUHEHHS, TO UX CBAPUBAIOT KOPOTKUMHU Y4aCTKaMHU,
obecrieunBasi MOJIOrPEB U 3aMEIJICHHOE OXJIAKICHUE.

CBapKy CTBIKOBBIX COCIMHECHHUI MeTasuia TOJIIUHON 10 6 MM U BaJIMKOBBIX
IIIBOB C KaT€TOM JO0 7 MM BBINOJIHSIOT B OJHWH CIIOH (OJHOIPOXOJIHYIO), YTO
YMEHBIIAET CKOPOCTh OXJIAXKICHUSI.

CBepxy 1IBa HAKJIAABIBAIOT OTXKUTAIOIINI BaJIMK, Kpass KOTOPOTO JOJHKHBI
pacnoJiaratbCa Ha pacCTOSSHUM 2 — 3 MM OT T'PaHUIIbl MPOIJIABICHUSI OCHOBHOTO
Metaiia. OTKUTAIOMWN BaJUK HAKIAABIBAIOT MPU TEMMEpaType MPEeablayILIero
cinost okosio 200°C. [ns meramma TommuHou 10 40 — 45 MM TPUMEHSIOT
MHOT'OCJIONHYIO CBapKy CHOCOOOM «TOPKH» WU «Kackagay. [[IuHy ydacTKoB
BBHIOMPAIOT C TAaKWM pacyeToM, 4YTOObI TPEABIAYIIMN CJIOM HE YycreBas
oxyamutbest Hmwke 200°C mpu HaloXKEHWUW Cleayromero cios. Eciu cranb
CKJIOHHA K 3aKaJIK€ WJIM IPU CBApKE HA MOPO3€, Mepe]l BHIMOJHEHUEM MEPBOIO
IIBA MPUMEHSIOT MECTHBIN MTOJOTPEB TOPEIIKOM UM UHIYKTOPOM.

189



Bapiaum 6

a) K BBICOKOJNETHMPOBAaHHBIM CTasIM YCIOBHO OTHECEHBI CTallH,
cCoJiepiKalllue »Kejie3a, B KOTOpbIx Oosiee 45%, a cymMapHoe cojepKaHue
JIETUPYIOMINX 37IeMeHTOB He MeHee 10%, mpu cofepKaHUHU OJJHOTO U3 3JIEMEHTOB
He MeHee 8%.B 3aBUCHMOCTH OT OCHOBHBIX CBOMCTB CTJTM M CIUIABBI TTOIPA3ICIISIOT

Ha TPYIIIIbL:

-KOppOSHOHHO-CTOﬁKHC CTaJln N CIIIABBI, 06JIa,ZIaI-0HlI/I€ CTOMKOCTBIO IIPOTUB
Pa3IMIHbIX BUAOB KOPPO3UHU,

-KapOCTOMKHUE, 00NaJaloMe  CTOMKOCTBIO MPOTHB XAMHYECKOTO
pa3pyllieHHs ~ MOBEPXHOCTM B Ta30BbIX  Cpelax MpU  TeMIeparypax
Beiie  550°C, paboTalomme B HEHArpy>KeHHOM WM ClIabOHarpy>KeHHOM
COCTOSIHUM.

K MeXKpUCTAUTMTHON KOPPO3UM CKJIOHHBI BBICOKOJIETMPOBAHHBIC CTAIA BCEX
KJIACCOB, MMEIOIIME BBICOKOE COJIEpYKAHHE XpOMa, BCIICACTBUE BBIMAICHUS IO
JIEUCTBHEM HarpeBa KapOHJIOB XpoMa IO TpaHMIaM 3epeH, OOSTHEHUsI TPaHHUI] 3epeH
XPOMOM M K3-3a 3TOTO MOHMYKEHHON CTOMKOCTH TPAHMII MPOTUB KOppo3uH. OnacHOCTb
MEKKPUCTAUTATHOM KOPPO3WM BO3HUKAET MPU HArpeBe XPOMOHHUKEJIEBBIX CTalieit
AyCTEHUTHOTO U ayCTEHUTHO-(PEeppUTHOIrO KJIaccoB 10 Temmeparyp S00—850°C, npu
HarpeBe BBICOKOXPOMUCTBIX CTajell MAapTEHCUTHOTO, MapTEHCUTHO-(DEPPUTHOTO U
(beppUTHOTO KJIACCOB JI0 TemriepaTyp cBbiie 950°C.

0) [loHwkeHHass TETUIONPOBOMHOCTE U OOMNBIION KOI(DOUIMEHT JIMHEHHOTO
pacImpeHusi CroCOOCTBYIOT 0ojie€ CHWJIBHOMY KOPOOJIHHMIO IO CPaBHEHHUIO C
VIJIEpOUCTRIMEA  CTaIsIMU.  JlermpoBaHue BIHsSeT Ha BSI3KOCTh, MeETalla M|
K03 (HUIMEHT TTOBEPXHOCTHOTO HATSDKEHMUS, JUTs1 OOJIBIIIMHCTBA BHICOKOJICTHPOBAHHBIX
crajieit 0B (POpMUPYETCS XyXKe, UeM IS YITIEPOJUCTHIX.

Jlns  mpenoTBparieHuss yrapa JISTUPYIOUIMX O3JEMEHTOB H  3allUThl OT
B3aMMOJICHICTBHS C BO3IYXOM TMPETBSBIIFOTCS TOMOIHUTENBHbIC TPEOOBAHMUS - CBapKa
B MHEPTHOW Cpefie, NPUMEHEHHE OE30KUCIUTENbHBIX TMOKPHITUIA 1 ()IFOCOB, CBapKa
KOPOTKHUMH JTyTaMU, JTy4IlIHe Pe3ysIbTaThl 00eCIIEUMBACT MEXaHU3UPOBAaHHAs CBApKa.

TexHomornio CBapKkd BBIOMPAIOT € YYETOM OCHOBHOTO IOKa3ares
CBapUBAEMOCTH ¥ SKCILTyaTallMOHHBIX TPEOOBAHUIA.

JU1s1 cCBapKu BBICOKOJIETUPOBAHHBIX CTAJIEN UCIIOJIB3YIOT PYYHYIO AyTOBYIO CBAapKY
MOKPBITHIMU 3JIEKTPOJIAMH, MEXaHU3UPOBAHHYIO U PYYHYIO B 3aIlIUTHBIX Ia3aX, CBAPKY
noa (UIOCOM, BIIEKTPOLUIAKOBYIO, JIydeBbIE BUbI CBAapKH, KOHTAKTHYIO WU Pl

IPYTHX.
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Bapianm 7

a) CBapKy B 3allUTHBIX ra3ax IUIABSIIUMCSA D3JIEKTPOJOM BBINOJHSIOT B
aproHe, a Takke B CMECSIX aproHa C rejiieM, MPUMEHSIOT TaKKE CMECU aproHa C
KUCJIOPOJIOM U YTJICKUCIIBIM ra30M.

BOJIBIIMHCTBO ~ BBICOKOJIETUPOBAHHBIX ~ CTaj€d  XOPOILIO  CBAapUBAKOTCS
KOHTAKTHOM cBapkoil. Huzkasg Temino- M 3JEKTPONPOBOJHOCTh AyCTEHUTHBIX
CTaJiell BBI3bIBAET HEOOXOAMMOCTh MPUMEHEHUSI 00Jiee JKECTKUX PEKHUMOB, YeM
JUTSI HU3KOJICTUPOBAHHBIX, CTanei. [loBwIieHHAs TPOYHOCTH CTaie TpeOyeT
YBEIIMUEHHUS] YCUIIUS CXKATUS BJEKTPOJOB NpHU cBapke. CBapHbIE COEIUHEHUS,
BBIIIOJTHEHHBIE HA ONTUMAJIIBHOM pEXHUME, HMMEIOT BBICOKHME IPOYHOCTHBIC
XapaKTEPUCTHKHU.

Bbicokue TemIonpoBOAHOCTh U TEIUIOEMKOCTb aJTIOMUHUS  TPEOYIOT
MPUMEHECHUSI MOIIHBIX HMCTOYHHUKOB TEIUIA, a B PSAE€ CIy4aeB IOJAOTPEBA.
Bricokuii KO3(pPUIIUEHT JIMHEMHOTO PAaCIIMPEHU U MaJblii MOAYJb YNIPYTOCTH
CIIOCOOCTBYIOT TMOSIBJICHHIO 3HAYMUTENBHBIX CBAapOUYHBIX JjJepopMaiuii, YTO
TpeOyeT MPUMEHEHHUsI HAJIeKHBIX 3aKUMHBIX MPUCIIOCOOJIECHUN U YCTpaHEHUs
nedopManuii mociie CBapkd B OTBETCTBEHHBIX KOHCTPYKIUAX. B amtomMuHuun
OTCYTCTBYET IUIACTUYECKOE COCTOSHUE MPU HArpeBE M MEPEXOJIE U3 TBEPAOTO B
KHUJKOE COCTOSIHUE, TTPU ATOM aJFOMUHUN HE MEHSIET CBOETO 1[BE€TA, a B 00JaCTH
temmneparyp 6onee 400—450°C umeeTcst nmpoBajl MPOYHOCTH U IJIACTUYHOCTH,
II03TOMY PEKOMEHIYETCsl CBapKa Ha MOAKIIAIKaX.

0) Menp oOsiamaer XOpolled IUIACTUYHOCThIO W TMPOYHOCTHIO, BBICOKUMU
MOKa3aTeNIIMU KOPPO3UOHHOM CTOMKOCTH, JJEKTPO- U TEIUIOMPOBOJHOCTU H
BAKYYMHOW IUJIOTHOCTU. brarogapss 3TUM CBOMCTBaM MeIb NPUMEHSETCS BO
MHOTHX OTpacisX MPOMBIIUICHHOCTH: XHUMHYECKOM, AICKTPOTEXHUUYECKOM,
CyAOCTPOCHHU M JAp. B TEXHMKE HCIOJIB3YIOT TEXHUYECKYI0 MEIb pPa3HOU
crerrear ynctotel: MO, MI, M2, M3, M4 u ee crmaBel. Bee cruraBel Ha OCHOBE
MeJM MOXKHO pasnenuTh Ha nBa tuma: jgatyHu (JI) u O6ponssr (bp.) Jlatynp —
CIUIaB MeIW C IIMHKOM Tpu cojepkaHuu 1uHKa Oonee 4%.  Bpon3sbl
IPENCTaBIAIOT COOOM CIUIaBbl MEIHW, cojaepxkamme He Oonee 5—6% 1uHKa
{o0braHO MeHee 4%)

OCHOBHBIMM BHJAaMM CBapKU MEIM SIBISIOTCS py4dHas AYroBasi MOKPBITHIMU
AJIEKTPOJaMHU, aBTOMaTUUECKas MO (JIFOCOM, B 3alIUTHBIX ra3ax IJIABSIIUMCS U
HETUIABSIIIIMMCS DJIEKTPOJIOM, ra3oBasi. B CBS3U ¢ BBICOKOH TEIJIONPOBOIHOCTHIO
MeJIi CBapKy BEIYT Ha MOBBIIICHHBIX 110 CPABHEHUIO CO CTAJIbIO BEJIMUMHAX TOKA.
Menp 1 ee cruiaBbl 00JAAIOT BBICOKOW >KMAKOTEKYUYECThbIO, TTOITOMY CBapKy
MPOBOJIAT B HUYKHEM TMOJIOKEHUHU Ha MOJIKIIAIKaX.

Menp kKak MeTa/ll BBICOKOM IUIACTUYHOCTH XOPOIIO CBAapUBACTCS BCEMHU
BUJIaMU TEPMOMEXaHMYECKOro KJjacca, KpoMe KOHTakTHOW. KoHTakTHas cBapka
3aTpyJHEHa B CBSI3M C BBICOKON BJIEKTPONMPOBOJAHOCTHIO MEAU U MajbIM
MEPEXOIHBIM JIEKTPUUECKUM COMPOTUBIICHHUEM.
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Bapianm 8

a) CyIIHOCTb KOHTAaKTHOW CBapkd. IIpu KOHTakTHON CBapke B CBAPHOM
COEIMHEHHH BO3HHUKAIOT MEXKATOMHBIE CBSI3M METAJUIOB COCAUHSEMBIX IETaJICH,
s o0pa3oBaHHUs KOTOPBIX HEOOXOAMMO 3aTPAaTUTh DHEPTUI0. DTy SHEPTHUIO
BBOJAT (C TMOMOIIBIO KOHTAaKTHOM CBApOYHOW MAIllMHBI) B JIBYX BHJAX:
TEIUIOBYIO— JJI1 HarpeBa U MEXaHUYECKYyl0 — JUIsl AegopMaliiu, CBapUBaEMbIX
neraneil. KonumdecTBO TEIUIOBOM SHEPruu ONpeAensercss HEoOXOIUMOCThIO
MECTHOTO HarpeBa JeTajiell 10 TeMIEPaTyphl IUIABJIICHUS METaJlIa UiIH OJIM3KOH K
Hel. MexaHudeckoe ycuiHe TpeOyeTcsl I CKAaTUsl HArpeTbiX COEAUHSIEMBIX
Ji€TaJIeW U pa3pyLICHNs] OKUCHBIX TUICHOK.

Csapxa onnasnenuem. HanpspkeHHe BKIIOYAOT J0 COINPUKOCHOBEHUS
JeTajiedl; 3aTeM WX HA4YMHAIOT COMMXKaTb, IPU 3TOM B OTHAEIbHBIX TOYKAX Ha
MMOBEPXHOCTU JIeTajell o0pa3yroTCs CHIIBHO HAarpeThleé y4YacTKH, B KOTOPBIX
MeTaJl pacmiasisgercs. llocnme TOro kak NOBEPXHOCTh TOPLOB JIETAJIEH
IOJIHOCTBIO OIUIABWJIACH, PE3KO YBEIMYMBAIOT YCHIIME CKATHS M OTKIKOYAIOT
TOK. V13 30HBI CBAPEHHOI'0 CTHIKA BBDKUMAETCS YaCTh KUJKOIO METaJljla BMECTE C
OKHUCJIaMU U 3arpsi3HEHUSIMU. Pa3HOBUIHOCTh CTHIKOBOW CBapKH OIUIABICHUEM —
CBapKa OIUIaBJICHHEM Moa0orpeBoM. IIpenBapuTenbHbII MHOJOTPEB MPOBOIAT,
CKUMasi JeTaJld WM MPOIYyCKask UMITYJIbCHBIN TOK (IPEPBIBUCTOE OIUIABIEHUE).

0) Toueunas cBapka. CoefMHsIEMbIE JIETANIN CKUMAIOTCS JIEKTPOJIAMU Ha
HeOonboi momanke. I[locne cxxartus ngetaneil BKIIOYAETCS CBAPOYHBINA TOK,
KOTOPBIA MPOXOAUT MO LIENU HEMPEPHIBHO WM UMITyJIbCaMU. MeTamn Mexay
ANEKTPOJAMU HArpeBaeTcs A0 IUIACTUYECKOTO COCTOSHHS; IOJ JIEWCTBHEM
YCHJIUSI CKaTusi o0pa3yeTcsi CBapHas TOYKAa, MUMEIOIasi BHYTPU JIUTOE SIIPO.
PacrutaBiieHHBI MeTaT  3alUINEH HAXOMAIIECHCS BOKPYT HETO 30HOM
maacTuuecku naedopmupoBaHHoro wMeraimia Toukd. [locnme oOpaszoBanus
CBAPHOM TOYKH TOK OTKJIFOYAETCS, & 3aTEM CHUMAETCS YCUIIUE CHKATHS.

Capka TpenueM. OCyIIecTBISIETCS HArPEBOM TOPLIOB TPYILIUXCS A€Talei
TEIJIOBOM SHEPTHEH, MOIydaeMoil MpSIMbIM MPeoOpa3oBaHUEM MEXaHUYECKOM
SHEPIrUU B TEIUIOBYIO. TOHKHM CJI0M METallJla Ha KOHIAX AETAJIEH JTOBOASAT JI0 CO-
CTOSIHHS BBICOKOW IIJIACTUYHOCTH. Bpems HarpeBa 10 HYKHOUW TeMNEPATyphl, OT
HecKoJIbKUX cekyHna no 0,5 mmH. Kak mpaBuiio, mpu CBapKe OJHA JETAJIb
HEMOJBMKHA, a BTOpas BpallaeTcs WIM BpamaloTcs o0e, [eTand B
MIPOTHUBOMOJIOKHBIX HAIPABJICHUSAX; PEXKE NPUMEHSIOT CXE€Mbl C JIBYMs
HETIOJIBUKHBIMM JETAISIMUA U TPETHEH, BPAIAIOMICHCA MEXIY HUMH, a TAKXKE C
NETaJbl0, COBEPIIAIONIEH BO3BPATHO-NIOCTYNATEIbHbIE ABMXKEHHS. Bo Bcex
CIIy4asx JeTajii CKaTbl OCEBBIM yCcHiIHEM P.
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Bapianm 9

a) CBapuBaeMOCTb. DTO CIOCOOHOCTh METAJIOB M CILIaBOB 00pa3o-
BbIBaTh CBapHbIC COECIMHEHUS, CBOMCTBA KOTOPHIX OJM3KHU K CBOICTBAM caMHUX
CBApUBAEMBIX METAUIOB. KauecTBO cOeIMHEHNS OLICHUBAIOT OTCYTCTBUEM B HEM
pa3IMYHBIX JEPEKTOB: TPEIIUH, MOP, HEMETAUTMYECKUX BKIIOUEHUH U Jp.
KoHnTakTHas cBapka npumMeHuMa K OOJIBIIMHCTBY METAJUIOB U MX CIUIaBaM, HO
CBapMBacMOCTb HMX MEHSETCAd B IIMPOKMX Ipeaenax. Hawrydmen
CBapUBaEMOCTBIO 00J1a/1al0T METaJJIbl, Y KOTOPbIX OTHOCHUTEIBHO BBICOKOE
YAEIBHOE IEKTPUUYECKOE COIPOTUBIIEHNE, BBICOKAS IJIACTUYHOCTDH B IIUPOKOM
JMAIla30He TEMIEPATyp, Majlass YyBCTBUTEJIBHOCTh K 3aKaJIKe, Y3KMM MHTEpPBAI
KPUCTAJUIA3ALUH.

HuskonerupoBannsle crtanyi. CBapuBaKOTCS C HEKOTOPBIMH 3aTpy.-
HEHMSMHU, CBSI3aHHBIMM C BO3MOXKHOCTBIO 3aKaJKM B MECTE CBAapKH,
PaspBIXJIEHUAMM METala B 30HE, TMPUJIETalOmed K MECTy CBapKH.
Hepxkageromue cranm. XOpomo CBapUBaIOTCSA TOJBKO MPU KPATKOBPEMEHHOM
HarpeBe M OBICTpOM  OxJaxAeHUH. AmoMuHHE. VMeeT  BBICOKYIO
AJIEKTPOIPOBOIHOCTD, YTO 3aTPYAHSET €ro cBapky. KpoMe Toro, 3HaunTEIbHBIM
MPEMATCTBUEM JUIS CBAPKM AJIOMHUHUS CIY)KUT TyroruiaBkas rieHka Al,0j,
oOpasyromasics IIpy HarpeBe Ha MOBEPXHOCTAX JIETaJeH.

0) Mammna 1)1 KOHTAaKTHOW CBapKH COCTOMUT U3 CJIEIYIOIIUX OCHOBHBIX
y3JI0B: CBAapOYHBIA TpaHchopMaTop, MEepeKitouaTeab CTYMeHeHd MOIIHOCTU
PETYJATOp LHKJIA CBapKd , MpephIBaTelh (KOHTAKTOp) , CHCTEMa BOASHOTO
OXJIQXKJICHUS , CBApPOYHBIM KOHTYP , MEXaHHM3M CKaTHsl, THEBMaTH4YecKas (WIn
TUApaBIMYECKasi) anmaparypa, Melajd ynpaBleHUus . JTU y3Jbl Pa3MEIICHbl B
KOpIyce WIM B CTaHWHE, KOTOpas BOCIPUHUMAET 3HAYUTENIbHBIC YCHIIWA,
JNEUCTBYIONME BO BpeMs paldOThl. Y3IIbI MalldH HWMEIOT Pa3THYHYIO
KOHCTPYKITMIO B 3aBUCUMOCTH OT WX THUIA, MOIMHOCTH W Ha3HAYCHMUS.
DIEKTPUIECKUE CXEMbI KOHTAKTHBIX CBAPOYHBIX MAIIIMH TAK)KE Pa3TUIarOTCA.

Capounsiii  Tpanchopmatop. OCHOBHBIE €r0 YacTU: MAarHUTOIPOBOJT
(cepmeyHuk), TepBUYHAS OOMOTKA, BBIBOABI TMEPBHUYHON OOMOTKH, TPYOKH
BOJSHOTO OXJIAKJEHUS, BTOPUYHBIM BHUTOK, pama. B HacTosimee BpeMs
3HAYUTEIHLHOEC KOJIMYECTBO TPaHC(POPMATOPOB KOHTAKTHBIX MAIIWH JCIAIOT C
NEPBUYHBIMH W BTOPHYHBIMH  OOMOTKAMH,  3QJUTBIMH  JTOKCHIHBIM
KOMITayHJOM. Y  OOMOTOK TakuxX  TpaHC(HOpPMATOPOB  TOBBIMICHHAS
ANIEKTPUYECKAass M MEXaHW4YecKas MpOoYHOCTh. OHH XOpPOIIO 3aIUIIEHBI OT
IbUTA, BJArW, 3arpsA3HCHUi, paboTaloT mpu OoJiee IKECTKHX PEeKUMax
OXJIQKICHHSI.
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Bapianum 10

a) Knaccudukaims BUI0B CTHIKOBOM CBApPKHU:

COINIPOTUBIIEHUEM—JII COEIMHEHUs JeTajlell ¢ HEeOOJIbLIONW IJIOLIAAbIo
TOMePeyHOro cedeHus (10 250 MM”) ¢ KOMITAKTHON (OPMOil CeUeHHs, HAIPUMEp
KpyT, KBagpar. HeBO3MOKHOCTh paBHOMEPHOI'O HarpeBa TOPLOB MPEMSITCTBYET
BBINOJIHATh CBApKy JETallell pa3BUTOIO CEYEHUs] (TOHKUMN JIMCT, TOHKOCTEHHAs
TpyOa, MPOKAaTHBIN NpoQuiib U Ap.). CBapEeHHBIN CTHIK UMEET IIABHOE YCUIICHUE;

HENPEPHIBHBIM OIUIABICHUEM — I COSAMHEHUS JIeTanell KOMIIAKTHOTO U
Pa3BUTOTO C€UYECHUH, B nepBoM ciaydyae — 10 1000 MM’, BO BTOPOM — OOJIBIIION
IUIOIIA]TH.

Jlonyctumble OTKIOHEHUA: 15 % 1o nuameTpy WU CTOpOHE KBajapaTta B
ceueHun getamu u 10 % mo TONIIMHE MOJIOCHI, JIUCTA, CTEHKU TPyObl. Jlis
MOJIyYEHHUSI CBAPHOTO COEAMHEHUS BBICOKOTO KayecTBa TOPLBI COEAMHSIEMBIX
AeTaneil MOJDKHBI OBITh TMOATOTOBICHBI B COOTBETCTBHH C TEXHUYECKHUMHU
ycnoBusiMu. OOpaboTKa TOpPLOB CBapUBAEMbIX JETalel: pe3ka Ha TOKApHBIX,
CTpOTaJIbHBIX, (Ppe3epHBIX CTAaHKAX; TEpMUYECKas pe3ka — KHUCIOPOAHAs,
IJIa3MEHHAs] — C TOCIEAYIOIIMM yIaJl€HUEM rpaTa, Ilaka U oKaJuHbl. OuncTKa
KOHTaKTHPYIOIIMX TOBEPXHOCTEH: MexaHudeckas o0paOoTka, TpaBlIEHUE C
MOCJIEYIOIIEN HEUTpaTu3auei.

0) Knaccudbukanus nouuciay TO4eK CBaApKU:

OJIHOTOYEYHAsi CBapKa; OTO YHUBEPCAIbHBIM NPOLIECC, NPUTOIHBIA IS
COEIMHEHHUS BCEX CBAPMBAEMBbIX METAJJIOB BO BCEM JIMAIIa30HE TOMIIINH, KOTOPBIA
WCTIONB3YIOT W JIJIsl COCMHEHMS JeTajedl HepaBHBIX TOJIIMH. Takyr CBapKy
MIPUMEHSIOT MPU COCTMHEHUU TTaKeTa U3 HECKOJIbKUX JIMCTOB; MHOTOTOUCUHAS, €€
UCIIOJIB3YIOT TIPU M3TOTOBJIEHWH IITAMIIOCBAPHBIX KOHCTPYKILHUW, HarpuMmep
y3JI0B Ky30Ba WM KaOWHBI aBTOMOOWJS; B OTHUX CIydasX CBapKy dYacTo
BBITIOJTHSIIOT C OJJHOCTOPOHHUM TOABOAOM TOKa. Takyro e cXeMmy MpPUMEHSIOT,
€CJIU He JOMYCKaIOTCs BMSITUHBI HA OJTHOW M3 MOBEPXHOCTEH U3/IETHsI.

Knaccudpukanus mno ynoOCTBY MOJABOAA DJIEKTPOJAOB K MECTY

cBapku. CoequHeHUs1 NENAT HA yIOOHBIC, HOpMaJbHbIE, HEYIOOHBIE W TPYIHO
BbIMoSHUMBIE. OCHOBHOE 3Hau€HWE 37IeCh MMEIOT pa3Mepsl  mpoduiei
COCIMHSIEMBIX JeTalIcH.
Knaccudukanus no xapakrepy Iukia. Ero ycraHaBiMBaiOT B 3aBUCUMOCTH OT
BHJIa U TOJIMHBI CBAPUBAEMBIX METAIUIOB. LMK cBapku ¢ OOHUM HMITYJIbCOM
TOKA H  IIOCTOSAHHBIM  YCWIMEM  CXaTUus NOPUMEHUM Ul CBapKH
HU3KOYTJIEpOAUCTOM  cTamu. Jlms cBapku  cramu  OOJBINEH  TOJIIMHBI
1esaecoo0paseH IUKII ¢ HECKOJIBKUMHU UMITYJIbCAaMH TOKa.
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Bapianum 11

a) OOpazoBanue cBapHOoro coenuHeHus. CoenvHEHUE, BBIIOJHEHHOE
TOYEYHON CBapKOW, OOBIYHO COCTOMT M3 HECKOJBKUX ToueK. IIpu 3Tom ToK Ijj;
LIYHTUPYETCsl (OTBETBISIETCS) UYEpPE3 paHEe IMOCTABICHHYIO TOYKY. TOK MOXKET
IIYHTUPOBATHCA TAKKE Yepe3 CIIydalHbIe KOHTAKTHI JETaJIeH C dJIEKTPOJAMH WIH
KOHCOJISIMU MamuHbl. Tok |, yBeTWYHMBAeTCS C yMEHBIIEHHUEM PACCTOSHUS S
MEXIy TOYKAMH, YBEIMYCHHEM TOJIIUHBI D cpaBHHBaeMOro weramia u
YMEHBIICHUEM €r0 YAECIbHOIO CONPOTHBIICHMS; NPOYHOCTH TOYKU INPHU STOM
CHIKaeTcd. MHUHHMalbHOE PACCTOSHHME MEXAYy TOYKaMu (1Iar) MpUHUMAaETCs
St=(3,5-45)d, tne d — nmmamerp Touku. [Ipm HepaBHOMepHOM Imare St
POYHOCTH TOYEK Oy/IeT HeCTaObUIIbHA.

[TonroroBka mnoBepxHOcTel neranel. OHa BKIIOYAET B ce0S OYHUCTKY,
IIPOMBIBKY M IIaCCUBUpOBaHHE. JleTanu U3 TropsS4EeKaTaHOW CTajld, OYMILAIOT
CTaJIbHBIMU ~ MEXaHMYECKMMHU LIETKaMH, B JApOoOECTpyHHBIX YyCTaHOBKaXx,
TpasieHueM B 10%-HoM pacTBope cepHOW KHUCIOTHI; TPaBJICHUE MPUMEHSETCS B
MacCOBOM ITpOM3BOACTBE. XOJOJHOKATaHYX CTajdb JOCTAaTOYHO IIPOMBITH
pacTBOpOM KayCTMYECKOM COABI WM TOpAYEH BOJOM C MOCIEAYIOLIEN
IIPOCYIIKON TOPSYAM BO3AYXOM WM B CYyIIMJIBHOW Kamepe. OKanuHy yaaiastoT
TaKX€ HarpeBOM alETHIICHO-KUCIOPOAHBIMHU TOPEIKAMHU U OXJIAXKIACHUEM BOJOMU
B CIIELIMAJIBHOW YCTAaHOBKE.

0) IIpaBka. Omepanuio BBINOJTHSAIOT B CHEHUAIBHBIX NTPUCIOCOOJICHUSIX,
peccax WM Ha ONpaBKAaX, MOJOTKOM WM KHSHKOW. Jletamm ¢ wmamou
KECTKOCThIO HE TPeOYyIOT MpaBKH, €CIM COOPOYHO-CBAPOYHOE MPHUCIIOCOOTIECHUE
o0ecreynBaeT ux pasmMepsl U GopMy IpH 3aXkKaTUH.

[Tonronka. Ee oOblyHO cOBMeIaOT ¢ mpaBkoid. Heo0xoaumMocTh MOATOHKH
BBI3BIBAETCS HAJTMYUEM MPUITYCKOB, KOTOPBIE TAIOTCA P BBIPE3KE, IITAMIIOBKE,
MEeXaHUYEeCKO 00paboTKe.

Coopka. KauecTtBo cOOpku ompenensieTcss OTCYTCTBHEM 3a30POB MEXIY
neraasiMu. 3a3op gacto OpiBaeT ot 0,1 10 2 MMm.

[TpuxBaTtka. OOs3aTenbHas onepanus Mpu CBapKe JieTajae CI0XKHON (HOpMbI
U c OOoJbIION JUIMHOM COEAMHEHUs HeoOXoauma JUisl MperynpexIaeHus
pPacXOXIEHUSI M CMEIIeHHs KpOMOK. PaccrosHue Mexay MpuxBaTKaMH
coctasisieT npuMmepHo 150—200 MM, HanpaBneHrne nmocTaHOBKHM MPUXBATOK —
OT CepeArHbl K KpasM M OT MECT C HauOoJsbllled K MecTaM C HauMEHbIIEH
KECTKOCThI0. AHTUKOpPpO3UOHHAs 3aumTa. Koppos3usi pasBuBaeTcsi B 3a3opax
MEXAY CBapeHHBIMM JACTAIAMH; 3Ta KOPPO3Ms, Ha3blBaemas LIEIEBOM, MOXET
OPUBECTH K pa3pylleHuto coeauHeHus. Koppo3uum mnonaBepraroTcs Takke
BMATHHBI OT 3JIEKTPOAOB. 3alMINAIOT JETalud OT IIEIEBOM KOPpO3UHU
repMETU3ALUEH.
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Bapianm 12

a) VYcuiume cxKaTUSA DIEKTPOJOB. 3aBUCUT OT TOJIIUHBI
CBapMBAE€MbIX JIECTAIIEM W MEXAaHUYECKUX CBOMCTB MeTauia. Ycuwiue PcB
3a7a€TCsl yACNbHBIM J1aBiaeHreM. Hanmpumep, i1 HU3KOYIJIEPOJHUCTHIX CTaJEH,
JUISL HEPXKABCIOUIUMX CTajledl W TUTAHOBBIX CIUIaBOB. (CBapKy MeETaJJIOB
TONMHUHON 3 MM M OoJjiee, BBIMIOIHSIIOT C MPOKOBKOM. JIjisi MeTamioB, 0co0o
CKJIOHHBIX K 00pa30BaHUIO TPEIIWH, MPOKOBKY MPUMEHSIOT MPH TOJIMHE 1 MM
u Oosnee. 3HauE€HHE KOBOYHOIO YCHJIMS B 2 pa3za OOJIbIIE YCHIIMS CXKATHUS MPHU
cBapke. bonpmioe 3HaUEHHE UMEET MOMEHT HPHUJIOXKEHUS KOBOYHOTO YCHIIUS:
CWJIBHO 3aro37aBiiee KOBOYHOE YCHIIME HE MOXKET YCTPaHUTh ACPEKTHI B yKe
3aKpUCTAIIM30BABIIECIHCS TOUKE.

HuameTrp u paauyc cdepsl paboyeld NOBEPXHOCTHU
aneKTpoaa. sk TOYEUHOW CBAPKHU NMPUMEHSIOT 3JEKTPOABI C IUIOCKOW WIIH
chepuueckoit pabouelt TOBEPXHOCTHIO. [IpUOMMIKEHHO CUUTAIOT JUAMETP
pabouell MOBEPXHOCTH JJICKTpOJa pPaBHBIM auaMeTpy Toukd. llpm cBapke
PA3HOPOJHBIX METAJUIOB WJIM METAUIOB HEPaBHOW TOJIIUHBI DJIEKTPOJ C
OOJNBIIIMM JTMaMETPOM WU OOJIBIIUM PAJAUYyCcOM c(epbl yCTaHABIUBAIOT CO
CTOPOHBI 00JiIee TOJCTOM JAeTaM WU CO CTOPOHBI MeTala C OOJBIIUM
YACTHHBIM COTIPOTHBIICHUCM.

0) Knaccuduxanus BugoB cBapku. IIpu HeOobLION TONIIMHE ONHOW W3
CBapHBACMbIX JETaJe M JOCTATOYHOW MOIIHOCTH OOOpPYIOBaHUS MOKHO 3a
OJIUH XOJI MalIMHbI cBapuBaTh M0 15—20 penbedoB mpu J1000M BUIE CBAPKH,
paccMaTpuBaeMbIX B JAHHOM HOJpa3zelie.

CBapka BHaxjJecTKy. FEe  BBIIOJHAIOT 1O  OPEABAPUTEIBHO
BBITIOJIHEHHBIM peibedam, 0ObIYHO chepuuecKrM, OBATBHBIM (OHU yIOOHBI JIJIs
HEOOJNBIIION IIMPUHBI HAXJIECTKH W IS JeTaled BBITIHYTOH (OpMBI) H
KOJbIEBbIM. OHM NPUMEHSIOTCS JUIsl BBIMOJHEHWS TMPOYHBIX W IUIOTHBIX
COCIMHEHUH, HApUMEp ISl TEPMETHU3ALINH MTOTYTIPOBOAHUKOBBIX MPHUOOPOB.

[lokazaremu pexuMOB. 3HAUEHUs TMOKazaTelell pexuMa penbeHOM CBapKH,
MIPYUBOJIUMBIE B TAOJMIIAX JAHHOTO TOMPA3Jesia, KOPPEKTHUPYIOT B 3aBUCUMOCTH OT
pPa3HBIX YCIIOBUH: KOHCTPYKIMH MAalllMHbI, KaYeCTBa IMOATOTOBKA MOBEPXHOCTH,
Yuclia U PacrlojioKeHus: peiibeoB, BOZBMOKHOCTH M3MEHEHHUs TOKa B IMpoIlecce
ceapku u jp. [InotHocTh TOoka. C yBenuueHueM guamerpa penbeda (a
CJIeIOBaTEeNIbHO, W TOJILUMHBI CBAPUBAEMBIX JETalieil) OHA YMEHbILIAETCS.
Hampumep, npu cBapke aetaneit Tommmuaon 0,6 MM ¢ quamMeTpoM penbeda 2 MM
miotHocTs IcB=1500 A/MM’, a TIpH TOMIIMHE AeTanell 2 MM ¥ JHaMeTpe pernbeda
5 MM lcB=440 A/mm?.
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Bapiaum 13

a) VYcuinume cXaTusi DdDIEKTPOJOB. 3HAUEHUE JITOrO0 IOKa3aTelss
0OyCTIOBNIMBAIOT IUIOWIA/Ab pelibea U MEXaHWYECKHE CBOMCTBA CBApUBACMBIX
METaJUIOB. Y IeTIbHOE JaBJIeHUE Ipu penbedHol cBapke coctapisieT 70—100 MlITa,
B HEKOTOPBIX CiIydasx (Mpu OONBIION JKECTKOCTH JieTaneil) oo pocturaet 150
MIla. IlocTosiHHOE ycHUITUE JOKHO COXPAHSThCS B TEUEHHE HarpeBa peibedos,
yTo 00ECHeuMBacTCd KOHCTPYKIMEH MallMHbl M €€ DJEKTPOJAHOM 4YacTu.
Pasmepwsr penbedoB (amamerp W BBICOTA) 3aBUCAT OT  TOJIIIMHBI
CBapUBaeMbIX JeTajiei. Pa3mepsl yCTaHABIMBAIOT C TEM pacyeToM, 4ToObI ObUI
o0ecrieueH MUHUMAJIbHBIN JUaMETP JIUTOTO siapa.

BoigepxuBanue peXUMOB JTa€T BO3MOXKHOCTh IMOJIy4aTh KadeCTBEHHYIO
CBapKy.

Cpapka Hu3koyrimepoaucrtou ctaau. Ha ['oppkoBCKOM aBTO3aBOJE
MPUMEHSIOT c(hepruuecKre perabedpl, U CBApKy MPOBOJIAT HAa TPEX pexumax: A
— 1 CBApKU OJHOTO penbeda WIM HECKOJIBKUX, paclojOKEHHBIX Ha
3HAUUTEIBHOM pacCTOSHUU: JIpyr OT Apyra; b — g cBapku 1aByx; B — Tpex
penbedoB Ipu MaJIOM PacCTOSTHUM MEXIy HUMHU. JleTanu u3 HU3KOYTJIepOIUCTOM
CTaJId OOJIBILION TOJIIMHBI, CBAPUBAIOT HA JBYX PEXUMAX, C IBYMs THUIAMU
penbeoB: HOpMATFHBIMU M YMEHBIIIEHHBIMU. [IepBbIli pekuM MPUMEHSIOT TpU
COOTHOIIICHUH TOJIIIWH JieTajieit He 6onee 1:3.

0) IloaroToBka neranei k cBapke. [loAroToBKy aeranel K MIOBHOW CBapke
IPOBOJST TakK ke, Kak U K ToYeuHoil. bonee jxecTkre TpeOoBaHUs MPEIbABISIOT
K OYMCTKE MOBEPXHOCTU MeTaia (I10Xas OYMCTKA YBEJIIMYMBAET LIYHTUPOBAHUE,
YTO CHI)KAET KayecTBO coemHeHus ). Oco0o xecTkre TpeOOBaHUs MPEIbSIBIAIOT K,
HOATOTOBKE TMOBEPXHOCTH JAETallel M3 allOMUHHUEBBIX CIUIABOB; HEOOXOAMMO
yIAIATh C TIOBEPXHOCTH IUIEHKY OKHUCIIOB C BBICOKUM 3JIEKTPUYECKUM
cornpotuBieHneM. CrocoObl OYHUCTKUA: MEXAHUYECKOM IMPOBOJIOYHOM IMIETKOM M
TpaBJIeHHE PacTBOPOM opTOohochOpHOM KUCTOTHI ¢ J0OABKOM MaccuBatopa.

[Tocne oOpaboTKu aeraneil B pacTBOpE AETAId MOTYT COXPAHATHCS O CBAPKU
B TE€UEHHE HECKOJBbKUX CyTOK. He nomyckarorcs Gojblue 3a30pbl, BEIyLIHE K
Npo>koraM W MpOAaBiIMBaHUIO Harperoro Mertawia. lllar mpuxBaTku OOBIYHO
coctaBisier or 70 mo 150 mwm. [l BBINOJHEHWS TE€PMETHYHBIX IIIBOB IIIar
npuxBaTkd yMeHbIIAT 10 40—60 mM. [IpuxBaTKy BeyT IO OCEBOM JIMHUM IIBA;
IIPUXBAaTKa B CTOPOHE OT IIBA JOIyCKAETCS, €CIAM CBAapHbBIE H3JEIHS HE HECYT
BUOpalMOHHOW Harpy3kd. IIoAroHKy u mMpaBKy BBIIOJHAIOT U YCTPaHEHUS
3a30pOB, HEIJIOTHOCTEH, COXPAHEHHUS TMOCTOSHHOM BEJIWYMHBI HAXJIECTKU U
OTOOPTOBKH.
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Bapianum 14

a) Cuna cBapouHoro toka. Ee BEIOMpaIOT B 3aBUCUMOCTHU OT BUJA U
TOJIIIMHBI CBapUBA€MOI0 METayla U CKOPOCTHU cBapku. Ilpu ogHOM M TOoM ke
CBaprBaEMOM MeTaJlie CHiia TOKa Juii moBHOU cBapku Ha 20—50 % Bblie, yeM
st ToueuHol. HU3KOyTriepoaucThie CTaau CBAapUBAIOT B IMIMPOKOM JTUAMNAa30HE
CBapOYHOIO0 TOKa — OT 8 110 24 KA; 3aKaJMBaIOLIMECs] HU3KOJETUPOBAHHBIC
CTall — Ha MOHM)KEHHBIX TOKax — 10 20 KA; ele MEHbIINE TOKH IPUMEHSIOT
JUIL CBAapKM ayCTEHUTHBIX HepxkaBerolux craiei — ot 4 no 18 xA. Ilpum
BBITMIOJJHEHUN TPOOJIBHBIX IBOB MPU CBapKe H3ACTUA U3 (PeppoMarHUTHBIX
CTaJiel Cuiia TOKa 3HAYUTEIbHO MEHSETCSI.

JAnuTenbHOCTh NpPOTEKAHUS TOKa M mnay3bl. [lokazatenn u ux
COOTHOLIEHUS 3aBUCAT OT POJia CBAPUBAEMOI'0 METAJlIa, CUJIbI CBAPOYHOTO TOKA.
OpHUEHTUPOBOYHO NPUHUMAIOT JJI1 HU3KOYIJIEPOJUCTON M HEPYKABEIOIIEH CTaJeH,
JUTS 3aKaJTMBAIOIIMXCS CTAICH, IS alIFOMUHHUEBBIX CIIaBOB. HU3KOyTIepoaucTyIo
CTaJlb C 3alIMTHBIMM IOKPBITUSAMM CBapHUBAIOT Ha MECTKUX pexumax. [ns
HOJICP>KaHUS TIOKPBITHS B PACIUIABIEHHOM COCTOSIHUM 10 00pa30BaHUs Kaxa0n
TOUKHU OepyT Malylo JUIUTEIbHOCTh Nay3bl, HAIIPUMEpP JJIsl OLMHKOBAHHOM CTallu.
JUTMTENbHOCTh MMPOTEKAHUS TOKA 33Jal0T KPATHOM MEePHOAy TOKA MPOMBIILICHHOM
gactoTsl (0,02 ¢).

0) OcHoBHble BHIBI AehEKTOB: HEMpPOBAp, HAPYXKHbIE M BHYTPEHHUE;
TPEIIUHBI, TIEPErPEeB U Mepexor, nedopmaius neraieii OT HarpeBa, rIyOOKue
BMSATHHBI,  Bblliecku.  OOmue  NpuyYuHBl  JACPEKTOB:  HapyUICHUE
TEXHOJIOTUYECKOro  mpolecca (HempaBwibHasi MOArOTOBKA U COOpKa,
HEMPaBWJIHLHO BBIOpAHHBIC TIOKA3aTed pEeXUMa, HaAPYIICHUE TMOopsIKa
BBITIOJIHEHUS COCTMHEHUN ); HEYOBJIETBOPUTEIHHOE COCTOSIHUE 000y I0BAHMUS;
KoJeOaHUsT HAMPSDKEHUSI B DJIEKTPUUECKOW CETHU CBEpX JIOMYCTUMBIX U J1p. B
PUJIOKEHUH TIPUBEICHBI TPUUMHBI ¥ CIIOCOOBI BBISBIICHUS J1e(DEKTOB.

HedekTsl penbe@HO cBapKu aHATOTHYHbI AedeKTaM TOUeYHOU; nedexTnl T-
oOpa3HOM cBapku — JedexktaM CThIKOBOW. IIpu OIHOBpeMEHHOU cBapke
HECKOJIbKUX penbe(OB MOXKET HaOI0JaThCsl HEPaBHOMEPHBIN MPOBAP, a TAKKE
HEMpoBap OJHOIO WJIM HECKOJNbKHX penbedoB. [IpuunHoit nedekToB Moxer
OBITh TIEPEKOC KOHTAKTHBIX IIUT, JIO(THI B AIEKTPOAHON YacTH MAIIUHBI,
OTKJIOHEHHUS B pa3mepax penbedo. [IpeaBapurenbhblii KOHTPpOIb. OH BKIIOYAET
B ce0s: CHCTEMaTHUYECKYIO IMPOBEPKY TEXHHYECKOTO COCTOSIHUSL OOOpYIOBaHMAL:
M3HOCA MEXaHMUYECKMX Y3JI0B W DJIEKTPOAHOM YacTH MAlIMHBI, KOOpAMHAIMU
paboTHI cUCTEM.
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Bapianum 15

a) Konrposs B nporecce cBapku. TeXHUUECKUMH YCIOBUSMU WM TEXHOIOTUEH
HA3HAYAIOTCS OJIUH, JBA WM BCE TPU MPUHSITHIX B MPOU3BOJICTBE CIIOCOOE.
Texnonorndeckass mpo6Oa. JlaHHOW TipoOe TMMOABEPrarOT CBAapHBIC W3ICIUS
(BpIOOpOUHO) WM 0O0pasiel. [lpu 3TOM paspymaroT oTaeNnbHble TOYkW. Ecmm
OYEBHHO, YTO COEAMHEHUE OY/IET pa3pylleHO M0 OCHOBHOMY METAJLTY, UCIILITAaHUE
70 KoHIa He JoBOIAT. OOpaslpl M3 TOHKOIO MeETallla, 3aKaTble B THUCKaX,
pa3pyIialoT 3yOWJIOM WIM CKPYYMBAHMEM WIM paspylialoT dYacTh mBa. [lpm
TEXHOJIOTUYECKUX WCIBITAHUSIX OINPENESIOT XapakTep pa3pylleHUs, CTENeHb
poBapa CThIKA, IUAMETP JUTOTO sIIpa TOUKH WM ITUPUHY JIUTON 30HHI I11Ba.
Bunbl cBapku:

VIbMPA38yKoeas: COCAVMHEHUE JeTalle TOYKaMH M HENpPEpPHIBHBIM IIBOM,
JETAIeN U3 ATIOMUHUSA, MEJIU, HUKETIS, METALIOB C METAIUTIOKEPAMUKOM; JAeTaleu
TPAH3UCTOPOB, IME€UATHBIX CXEM; COEAWHEHUE JeTalled W3 IUlacTMace,
MOJIMATUIICHOBBIX TUICHOK U T. T1.;

oughghy3uonnas: COEIMHEHUE OJTHOPOJIHBIX u Pa3HOPOIHBIX
BBICOKOJIETUPOBAHHBIX CTaJIeil, KOMIIO3UIIMN W3 Pa3sHOPOJHBIX MaTEpHUasOB,
HanpuMep CTallb ¢ AIFOMUHUEM, CTaJIb C KEPAMUKOI;

mpenuem: TPEUMYIIECTBEHHO COCAUHEHUE JIeTalled KpPYIJoro Ce4YeHus
(cTepkHU, TPYOBI, PEKYIINI HHCTPYMEHT U T. II.).

0) HMcxons W3 NpUYMH MEXKKPHUCTAIUIUTHOM KOPPO3UH, OCHOBHBIE MEPHI
00prOBI C HEl HampaBieHbl Ha TPEOTBpAIICHHE O00pa3oBaHUs KapOMIIOB Xpoma H
BBINA/ICHU UX I10 rpaHuiiaM 3epeH. C 3TOH LEIbIO0 MPUMEHSIIOT:

-OrpaHUYEHHE COJIEPKAHUS YITIepoJa B CTAIM U MPUCAIOYHOM MPOBOJIOKE (TpH
comepkannu  yrepoga  Menee  0,02—0,05%  MeXKpuCTaUIMTHAasE — KOPPO3US
UCKITIOYAETCs );

-JITUPOBaHUE CTaJiel TUTAHOM, HUOOMEM, TAHTAJIOM, ITUPKOHHEM, BAHAJIUEM,
KOTOpbIe OoJlee aKTMBHO B3aMMOZEHCTBYIOT C YIVIEPOIOM B CTIM M NPEMSATCTBYIOT
o0pa3oBaHUIO KapOUJIOB XpoMa.

TexHonornueckre 0COOEHHOCTH CBAPKU BHICOKOJIETUPOBAHHBIX CTaJIel CBS3aHBI
C ux (U3MYECCKUMH CBOWCTBAMH W CHCTeMOHM JierupoBaHus. [loHmkeHHas
TETUIONPOBOJHOCTh M OOJIBILIOE AJIEKTPUUECKOE COMPOTUBIICHHUE (IIPUMEPHO B 5 pa3
Oo0JIbIIIe, YeM Y YITIEPOAMCTHIX CTaJIeH) CITIOCOOCTBYIOT OOJIBILIEH CKOPOCTH IIaBICHUS
MeTauia, OOJIbITIeH TITyOUHE MPOTUIaBIICHUs U KOI(PHUITUEHTY HAITABKH, TIO3TOMY IS
CBapKH BBICOKOJICTMPOBAHHBIX CTajIel TPeOYIOTCS MEHBIIIME TOKU 1 TIOTOHHBIE SHEPTUN
[0 CPABHEHUIO C YIJIEPOJUCTBIMHU, YKOPOUEHHBIE AJIEKTPOJbI NP PYYHOM CBapKe,
MEHBIIIE BBUICT DJIEKTPOJa W OOJbIIe CKOPOCTh TOa4M IPOBOJOKK TpU
MEXaHU3UPOBAHHOM CBapKe.
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Bapianum 16

a) IlouTu Bce CyHIECTBYIOIIME BHUIbI CBAPKM OCHOBaHbl Ha MECTHOM
KOHIIEHTPUPOBAHHOM HAarpe€B€ Y4aCTKOB M3JICJIUS JO TEMIIEpATyp pacillaBJICHUS
WX [0 TUIAaCTUYECKOTO COCTOSIHMS.

HenpaBuibHbIN pexyUM HarpeBa W OXJIQXKACHUS MOXKET CTaTh NPUYUHOMU
MOSIBJICHUSI TaKUX CEPhE3HBIX ACHEKTOB CBAapKH, KaK TPEIIMHBI, HEMpPOBaphl,
noape3sl U Ap. TermioBoe COCTOSHUE METallla, Ilaka U JPYyTuX KOMIIOHEHTOB,
B3aMMOJICCTBYIOIIMX B TIpOIlecCe OOpa3oBaHUS CBApPHOTO COCAMHEHUS, B
3HAYUTEIBHONM Mepe O0O0yCIaBIMBAE€T XapakTep, HaIMpaBJICHHE U CKOPOCTh
MPOCKTUPOBAHMS BCEX (DU3UKO-XUMUYCCKUX M METAJUTYPTHUYECKUX IPOIECCOB.
Benmnunna wu  xapaktep aedopmaliid W HaNpsDKCHUH, BO3HUKAIOIIUX B
KOHCTPYKIMSAX TIPU CBapKe, 3aBHUCHT, INIABHBIM 00pa3oM, OT IMKJIa HarpeBaHus,
OT XapakTepa TeMmmepaTypHbIX mnosiel. OCOOEHHOCTSIMU paclpe/iesieHUus Tera,
CKOPOCTSIMHA OTBOJIA TEIJIA OT OXJIAXKJICHUSI MECTAa CBapKH OMPENEISAET CTPYKTYypa
METaJjjia MBa U PA3JIMYHBIX YYaCTKOB OCHOBHOI'O METajljia, MPUJIETAIOIIUX K IIBY.

0) C TemuoBBIMH TIpPOLIECCAMU HEMOCPEJCTBEHHO CBS3aHbI TaKHe
BOKHEUIIINE XapaKTEPUCTHUKU CBapKW, KaK CKOPOCTh HarpeBaHWsl MeTajuia,
CKOPOCTh pacCIUIaBJICHHSI, TPOW3BOAUTEIBHOCTh CBapku W €€ TEXHHUKO-
sKoHOMUYecKas 3P PEKTUBHOCTb.

Takum oOpa3om, 06e3 yu€Ta TEMJIOBOTO COCTOSHUS MeETaula HEeJb3s
JIOCTATOYHO TIYOOKO OOBSICHUTH OOJBIIMHCTBO SIBJIICHHWM, HAOIIOJaeMbIX IpHU
cBapke. UTOOBI M3y4HWTh CBApOYHBIC TPOIECCHI W HAYYUTHCS YMPABIATh WMH,
HY)KHO UMETh XOTs OBbI MPUOIMKEHHOE TPECTABICHNE O 3aKOHAX HarpeBaHUS
Tela W pacnpocTpaHeHuss B HEM Terura. Hayka O TEIMIOBBIX OCHOBAaX CBapKH
paccMaTpuBaeT MPOIIECCHl MPU HArpeBe MeTalla Pa3IuYHbIMH HCTOYHUKAMH,
BJIMSTHUE UX Ha MPOIECCHI TUTABJICHUS METaJlIa, & TAKKE HA TEPMUYCCKUN ITUKIT U
BO3HHUKAIONIME B IIBE W OCHOBHOM METAJIE CTPYKTYpHbIE M OOBEMHBIE
M3MEHEHMs. 3aciayra B pa3pa0OTKe HTOM HOBOM BaXXHOW OTpaciu 3HaHUS
MPUHAJICKUT, TIIABHBIM O00pa3oM, COBETCKHM YUYEHBIM, U B TIEPBYIO OYEpElb,
akanemMuky Pelkanuny
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Bapianm 17

a) XoJIOAHBIE MPOJIOJIbHBIE TPEIIUMHBI — HanboJiee pacHpOCTPAHEHHBIN JAeheKT
OKOJIOIIOBHOM 30HBI MPHU CBAapKE CPEAHEIETUPOBAHHBIX CTaJel MEpPIAUTHOTO U
MapTEHCUTHOTO Kjacca. [[puyuHbI MOSIBICHUSA ATUX TPEIIMH 3[E€Ch TE€ K€, YTO U Y
HU3KOJIETUPOBAHHBIX TEPMOYNPOYHEHHBIX CTAJIE€W, OJHAKO YYBCTBUTEIBHOCTb
3HAUUTEIBHO OONbIIasi M, K TOMY K€, PE3KO BO3pACTaloNIasi C TMOBBIIICHUEM
MPOYHOCTU CBAPHBIX COCTUHEHUM.

[ToBblllIEHHOE CO/IEpKAHKUE B 3TUX CTAISX YIVIEPOJa U JICTUPYIOIIUX 3JIEMEHTOB
YBEIIMYMBAECT YCTOMUYMUBOCTh ayCTEHUTA W CMEIAET MapTEHCUTHOE IMPEBpAIlCHUE B
00J1aCTh MOHMKEHHBIX Temneparyp. OOpa3yomuiicss KpyTHOUTOJIbYAThI MAPTEHCUT
o0naziaeT BBICOKOM TBEPAOCTbIO M HU3KUMH IUIACTUYHOCTBHIO M BSI3KOCTBIO, €r0
MOSIBJICHUE COIMPOBOXKAAETCS BHICOKUMH HAMPSLKEHUSIMU BTOPOTO poja. B atux yc-
JOoBUAX TUPGYHIUPYIONIMNA U3 IIBa B 3aKaJCHHYIO OKOJIOIIOBHYIO 30HY BOJOPO/I,
3aJIepKUBAsCh 3/I€Ch, MOXET HauboJee CHIBHO NPOSBUTH OXPYITYUBAIOIIEE
JIeHCTBHE.

NHTepecHo, UTO eciii HalIaBJIEHHbBIA METAJUT UMEET YCTOMYMBYIO ayCTEHUTHYIO
CTPYKTYpY, TPELIMHBI B OKOJIOIIIOBHOM 30HE HE BO3HUKAIOT HECMOTPS HA TO, YTO B
30HE CIUIABJICHUS PE3KO BO3pACTAET KOHIIEHTpAIIUs BOJAOPOIA.

0) OOBsCHAETCS 3TO TEM, YTO ayCTEHUT, XOPOIIO PAcTBOPSS BOAOPOJ, HO
obOnagas TUIOXOW JUIsi HEro MPOHMIIAEMOCTBIO, CIYKHUT CBOEOOpPA3HBIM 3aIllOPHBIM
CJIOEM JIJISI TIEpEMENIEHUS BOIOPOIa U €T0 JeCOPOIIMHU B OKPYkKakoIlee MPOCTPAHCTRBO.
BepositHo, BbicOKas nedopmalimoHHasi CloCOOHOCTh ayCTEHUTHOIO IIBa OCIa0JsieT
HaMnpsHKEHHOE COCTOSIHUE METajljla M TEM CaMbIM CHIDKAET OTPHUIATENIbHOE JACHCTBHUE
BOJIOPO/IA.

OrmacHOCTh BO3HHUKHOBECHUS XOJIOJTHBIX TpEenIuH npu CBapKe
CpPEeIHEIETUPOBAHHBIX CTAJIEH MOKHO CYIIECTBEHHO CHU3UTh 3aMEJIJIEHUEM CKOPOCTU
OXJIQXJECHUS B MapTEHCUTOM HHTEpBajJEC TEMIIEpaTyp W CO3JaHUEM YCIOBHM IS
pPa3BUTHS CaMOOTITyCKa MapTEHCUTa, B pe3yJIbTaTe 4Yero IMOJy4duTcs Ooliee
IUIACTUYHBIM METAJUI. B 3TOM ciydae HET yCIIOBUM M IS 3aJEPKKU BOAOPOJA B
OKOJIOIIOBHOM 30HE. UM, onHaKo, HY)XHO MNPUHUMATH MEPbl HO MPEIyHpPEeKICHUIO
MomnajaHvsi BOJOPOJAa B 30HY CBapKU — HCIOJB30BaTh HU3ZKOBOJAOPOIHBIC
CBApOYHbIC MaTepHaibl, 3aIIMIIATh CBAPUBAEMBIC KPOMKH OT PrKaBUMHBI, Maceld U
JIp.. ¢ TEM 4TOOBI copepkaHue BOJOpoaa B mBe ObuTo He Oosee 2 cm3 Ha 100 r me-
Taja. JTOro JIOCTUTAIOT BBICOKOTEMIIEPATYPHBIM PEKHUMOM MPOKAJIKH CBAPOUYHBIX
marepuaiion (550—750 C).
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Bapianm 18

a) Ilpu HepaBHOMEpPHOM HarpeBe TEIUIO OT Oo0Jee HarpeTbiX Y4acTKOB
nepenacTcsa MeHee HarpeTbiM. B TBEpABIX Telax 3TOT MOPOLECC MNPOUCXOIUT
UCKJIFOYUTEIBHO IYTEM IMOCIEAOBATEIBbHON IMEpelayd TeIla OT OJHOTO CJOS K
HEIMOCPEACTBEHHO COMNPOTUBIISIIOMIEMYCSI C HUM BTOPOMY CIIOK0 W T.O. Takoif
MEXAaHU3M IEepEeIaun TEIJIa Ha3bIBAECTCSA TEMIONPOBOAHOCTHIO.

UeM pe3de u3MeHsIEeTCs TEMIIEpATypa TEIUIA M0 3aJJaHHOMY HAIlPABJIECHUIO, TEM
OoJplIe Temja MPOTEKAeT B ATOM HampaBiieHUd. MHBIMH cloBaMu, KOJIMYECTBO
TEIUIa, MPOTEKAIOIIEr0 B 3a/JlaHHOM HANPABJICHUHU, NPOMOPUUOHAIBHO TPATUEHTY
TEMIIEPATYP.

TermonpoBOIHOCT, METAJUIOB CYIIECTBEHHO 3aBUCUT OT TEMIIEpATyphl. Tak, ¢
MOBBIIICHUEM TEMIIEPATYPHI TEIIONPOBOJIHOCTD KEJI€3a U MEAU MAIAET, 4 aJTFOMUHUS
— BO3pacTaeT. boJbIIMHCTBO JIETUPYIOLIMX 3JIEMEHTOB, BBOJMMBIX B CTajlb, CHUYXKAET
€€ TEIIONPOBOIHOCTb.

0) MexaHu3M KOHBEKTHBHOIO Croco0a repejadyu TeIula 3aKJII0YaeTcsl B TOM,
YTO JKUAKOCTh WJIM a3, COMPOTUBIIONIMECS C MOBEPXHOCTBHIO TOPSYErO TBEPAOTO
Tela, HarpeBaloTCs, YBEIWYUBAIOT CBOM OOBEM, CHWKAIOT IUIOTHOCTh U
MOJAHUMAIOTCS BBepX. Ha MX MeCTO MOCTynaroT X0JIOJHBIE CJIOU, KOTOpPbIE 3a0UparoT
OT HAarpeToro Teja CBOK MOPUUI0 TeIula M, KaK W MPEAblAylue, YAAISIOTCS OT
MOBEPXHOCTU MCTOYHWKA. TakuM oOpa3oM, B KHUAKONW WM Tra3000pa3HON cpene
YCTaHABJIMBAETCSI HEMPEPBIBHBIN MOTOK, IEPEHOCAIINN TEIIO.

KomnuectBo Termia, mepenaromieecss 4epe3 KaKIbld KBAJAPATHBIA CAHTUMETP
MOBEPXHOCTH B lcek. (yAaJ€HHBIM TEMJIOBOM IOTOK), MPU KOHBEKTUBHOM
TeI1I00OMEHE B IMEPBOM MNPUOIMKEHUU MHPONOPLHOHAIBLHO Pa3HOCTH TEMIIEpaTyp
VCTOYHHKA TEIUIA U CPeNIbl. ITa 3aBUCUMOCTh Ha3bIBaeTCs npaBuiioM HeroToHa.
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BapiaHnm 19

a) OcoOEHHOCThIO ABTOMATUYECKON CBAPKU MO CPABHEHUIO C PYUHOU SIBIIAETCS
TO, YTO NPU HEW TOK K IJEKTPOJHOW MPOBOJIOKE  IMOABOJUTCSA C IOMOIIBIO
CKOJIB3AIIEr0 KOHTAKTA HAa HEOOJBLIOM OT Iyrd paccTossHuu. T.e. Mo Bcell amHe
CTEpKHS, KaK NpPU PYYHOM CBApKE HJIEKTPOAAMHU, TOK HE MPOXOAUT, YTO MAET
BO3MOXXHOCTb ~ 3HAYUTEIbHO  MOBBICUTH  €ro  IUIOTHOCTh.  Ilpm  3TOM
IIPOU3BOJIUTENIBHOCTh  PACIUIABIICHHUS DJJEKTPOJHOM MPOBOJOKA BO3PACTAET B
HECKOJIBKO Pa3s.

IIpu aBTOMAaTHM4ECKOW CBapKe, KaKk M NPU PYYHOW, HArpeB BJICKTPOIHOU
MIPOBOJIOKM OCYUIIECTBIIAETCS 3a CYET MPOTEKAIOWIETO MO0 HEMY TOKa M TEIIOBOTO
BO3ACHCTBUS Ayru. Kaxaplii B3JIEMEHT NPOBOJIOKH, MOAAIOIIUKCS B AYry CO
CKOPOCTBIO w , CM/CEK, HarpeBaeTCsi TOKOM Ha MyTH OT TOKOIOJBOAA N0 Ayru. B
HEIMOCPEJICTBEHHON OJM30CTH K Jyre IMPOBOJIOKA HAarpeBaeTCsl TaKKe €€ TEIJIOM.
OOmiee TemrepaTypHOE TOJIe HarpeBa MO JIJIMHE BbUIETA 3JIEKTPOJHON IMPOBOJIOKU
MOET OBITh IMOCTPOCHO KaK CyMMa TeMIepaTyp, BO3HUKAIOIINX OT JEUCTBUS JABYX
VMICTOYHHUKOB TEILIA.

0) B pe3ynbrare TEIOBOrO BO3ACHCTBUSA METAIUT U3AEIUS B TOUKAX HA CAMOM
IIBE WJIK BOJM3M HETO MPETEepreBacT HarpeB U OXJIAXJICHHE. XapaKTep HarpeBa u
OXJIQXKJEHUS Pa3HbIX TOUEK Pa3IMuE€H U 3aBUCUT OT HMX pacmnolioxeHus. Kaxmbiid
y4acCTOK MeTajljla MOJIBEpraercsi 0coOoil TepMHuueckoil o0paboTke, B pe3ysbTaTe
KOTOpOU MeHsieTcsi ero CTpykTypa. COBOKYIMHOCTh Yy4aCTKOB OCHOBHOTO MeTajlia, B
KOTOPBIX B pe3yJbTaTe BO3JEHCTBUSI MCTOYHUKOB TEIJIa U3MEHSETCS CTPYKTypa WM
CBOWMCTBA, HAa3bIBAIOT 30HOM TEPMHUYECKOro BiusHHUA. HWHOrma tepmuueckoe
BO3J/ICIICTBUE CBapKW Majo OTPAXaeTCsi HAa CBOMCTBAX CBAPHOIO M3AENHS, HO 4Yallle
YXYJAIIAeT CBOWCTBA OKOJIOIIOBHON 30HBI.

JIsl OLIEHKM XapakTepa BIMSHUS CBapKU Ha CBOMCTBA CBApPHOTO COCIUHECHUS
BAKHO YCTAHOBUTH XAPAKTEP TEPMHUUECKUX LIMKJIOB TOYEK U BIMUSHUE ITUX ILHKIIOB
Ha CTPYKTYpy M CBOMCTBa MeTaiia. B ycrmoBusx oOBIYHON TEpMOOOPaOOTKH TaKue
3aJlayu PeIaloT CPaBHUTEIHHO JIETKO. PekxuMbl HarpeBa 3/1€ch MOXKHO BHIOMpATh Ha
OCHOBE TEOPETHUUYECCKUX U MPAKTUUECKUX JaHHBIX.
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Bapianm 20

a) K cTpykTrype 30HBI TEpPMHMYECKOIO BIIMAHMUSA, a CIEIOBATEIBHO U K

TEPMHYECKMM LHKJIaM HarpeBa MW OXJAXKICHHUS TPH CBapKe, IPEABABISIOT
pas3nuuHble TpPeOOBaHHUSA, KOTOpBIE 3aBUCAT M OT MaTepuansa MU OT YCJIOBHUHU
JKCIUTyaTalluu u3jenus. B pesynbrare HecoOMIOJEHUS HEOOXOIUMBIX PEXHMOB
CTPYKTypa IIBA U 30HBI BIUSHHS MOKET 3HAUMTEIBHO YXYAIIUTHCS, YTO IPUBEIET K
CHIDKEHHIO Ka4e€CTBA CBAPHBIX COCMHEHU.
Tak, B MajoOyriaepoaucTON CTald CYHIECTBEHHOI'O HM3MEHEHHUs CBOWCTB Yy 30HBI
TEPMHUYECKOTO BIUSHUS OOBIYHO HE MpoucxoauT. HwuskonerupoBaHHele U
YIJIEPOAMCThIE KOHCTPYKLHMOHHBIE CTald B pE3YyJbTaTe€ CIMIIKOM OBICTPOTO
OXJIAXKIEHUA W TOJKAJIKA HWHOIAA 3HAYWTEIIBHO CHIJKAKOT IUIACTUYHOCTh. B
3aKaJ€HHBIX CTalsIX (MEpPJIUTHOIO M MAPTEHCUTHOTO KJlacca) NpH H3JIMIIHE
3aMEUICHHOM OXJIAKIACHUHU MOKET IIPOU30NTH OTIIYCK 30HBI TEPMUYECKOI'O BIIUSHMUS.
JliuTenbHbIA HarpeB BHICOKOJIETMPOBAHHBIX XPOMUCTBIX CTaslell (peppUTHOIO Kilacca
IPUBOIUT K YKPEIUIEHUIO MX 3€pHA, CHIDKCHHMIO IUIACTUYECKUX CBOMCTB H
KOPPO3MOHHOM CTOMKOCTH. XPOMOHHUKEJIEBBIE CTAIIM AyCTEHUTHOI'O KJIAcca HEJb3s
JUTUTEIBHOE BPEMS IIEPETPEBATH BBIIIE TEMIIEPATYPHI pPacnajga ayCTEHUTA.

0) Hekxotopeie mpumepsl 1ud@y3uoHHBIX MpoiieccoB Ha cBapke. OgHUM U3
BOKHEUIUX pe3yiabTaToOB NU(PPY3NOHHBIX MPOLIECCOB IMPH CBApKe SIBISETCS POCT
3epHa METala B IIBE W B 30HE TEPMUUYECKOTO BIUSHUS TMPHU JJTUTSIHPHOM HarpeBe
BbICIIEE TemrepaTypbl A.3. IIponecc sTtor o0bAcHsAeTcs camoguddys3rell aTOMOB

MeTasuia ¥ MPOUCXOJUT CIAEAYIOIUM 00pa3oM.

Menkue kpucTamuibl 00J1aJat0T O0IBIION BEIMYMHON MOBEPXHOCTHON HEPTUU
Ha €QUHMI]y MAacChl METajula, 4YeM KpynHee. BceiaeacTBue 3TOro CorjiacHO 3aKOHAM
TEPMOJMHAMMKHN BCETJA €CTh TEHAEHLUS K POCTY KPUCTAJIOB, TaK KakK IPU 3TOM
CBOOOJHAsI SHEPrusi CUCTeMbl yMeHbluaeTcss. OJHAKO MpPU HU3KUX TeMIeparypax
yKa3aHHasi TEHJEHUUS HE MOXKET MPOSBIATHCS 3aMETHBIM 00pa3oM, MOCKOJBKY
KOJIMYECTBO OJTY’KJIal0IINX, JUCIOLUMPOBAHHBIX aTOMOB O4€Hb Maso. C NOBBIILIEHUEM
TEMIIEpaTypbl KOJIMYECTBO TAKMX aTOMOB PACTET, MPUYEM B MEJIKHUX KpUCTALIAX UX
Oyznet OoJbliie, YeM B KPYIHBIX, TaK KaK MEJIKUE 3EpHA 00J1a1at0T OOJIBIIINM 3aImacoM
sHeprun. Ilpu sTtom coznarorcs nud@y3uoHHBIE TOTOKM aTOMOB OT MEHBLIUX
KPUCTAJIOB K 00Jiee KPYITHBIM.
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Bapianm 21

a) B mpakThke M3rOTOBIEHHSI CBApHBIX KOHCTPYKLWW IIUPOKO IPUMEHSIOT
OTILYCK JUJISl CHSATUS COOCTBEHHBIX HANPSKEHUH. DTa TEXHOJOTMYECKas OIepauus
Tak’K€ OCHOBaHa Ha mpoueccax camoaupdysuu. M3BeCcTHO, 4TO COOCTBEHHBIE
HAIIPSDKEHUS BCEI/IA CBSI3aHBI C MCKAKCHUEM KPUCTAJUIMYECKOM PEIIEeTKH MeTallia.
YcrpaHdercs OHO MNPH  HaJW4YUM  TMOJBWXKHBIX  JHMCIOLHMPOBAHHBIX  ATOMOB,
3aHUMAIOIUX Je(PEeKTHbIE MECTa B PELIETKE M BOCCTAHABIMBAIOMIMX HJCAIBbHYIO
KPUCTAJUIMYECKYIO CTPYKTYpy. IlocTeneHHO CcHATHE HanpshKeHUM (penakcarius)
IIPOUCXOIUT U IIPYU HOPMAJIBHOW TEMIIEpaType, OAHAKO UJIET OHO OYEHb MEIJICHHO U
TaHeTcs: rogamu. HarpeB koHcTpykiuu a0 500-550 °C mpu BBICOKOM OTIyCKE
aKTUBHU3UPYET Mporecchl U Py3un U NO3BOJIUT CHUMATh HAMPSYKEHUS 32 HECKOJIBKO
4acoB.

Juddy3noHHble Tporeccsl UMEIOT OOJIBLIOE 3HAYEHUE JUIsl BhIPABHUBAHUS
XMMHYECKOTO COCTaBa CBApHOIo LIBa M0 00bEMY. B OONBIIMHCTBE ClaydaeB CBapKu
IJIABJICHUS] XUMWUYECKUMH COCTaB OCHOBHOTO METala CYIIECTBEHHO OTJIMYEH OT
COCTAaBa BJICKTPOAHOU WU MPUCATOYHOU ITPOBOJIOKH.

0) B HexoTOphIX ciayyasx Au@Qy3uoHHBIE MPOUECCHI PU CBAPKE MPUBOIAT K
HEXKEJIaTEIbHBIM MOCIEACTBUAM. Tak, MpHU CBapKe ABYXCIOWHOW CTalIW, HECMOTPS Ha
BCE MeEpbl MPEIOCTOPOKHOCTH, HEKOTOpas 4YacTh yriaepoja AUPOyHAUPYET U3
CPaBHUTEJIBHO BBICOKOYIJIEPOJUCTOTO OCHOBHOI'O METAJUIa B HU3KOYTIIEPOAUCTBIN
HEP)KABCIOIIMKA CJIOM, W AaHTUKOPPO3UOHHBIE CBOWCTBA HEPXKABEIOLIEIO CIIOS
CHUKAKOTCHL.

[TonoGHoe siBieHME HaOI01aeTCA U NP BHITUIABKE YyT'yHA HA CTAJIb WJIU CTaJIA
Ha yyryH. He6Gounboit 00béM dyryHa BOJIM3U MOBEPXHOCTU CIUIABIICHUS O0CTHSACTCS
YTIAEPOJIOM, KPEMHHEM U Jp. JIEMEHTaMH 3a CU€T nudQy3uu ux u3 4yryHa B CTab.
B TO ’xe BpeMs HEKOTOphI O00BEM CTald HACHIIIAETCS STUMHU DJIEMEHTAMU U
oOpazyer oOdYeHb TBEPAYIO TPOCIONWKY BBICOKOYIJIEPOJUCTON CTaldH, ILUIOXO
nojAaroencst MexaHu4ecko 00paboTke.

B MeTammax Bcerga pacTBOPEHO HEKOTOPOE KOJIMUECTBO T'a30B, B TOM YHCIIEC U
Bogopona. Ilocnemnuit moxker muddysupoBaTh u3 0ojee XOJOMHBIX OOBEMOB B
0ojiee HarpeTble, HAChIATh CBAPOYHYIO BaHHY M CIOCOOCTBOBATh BO3HHKHOBCHHIO
Top.
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BapiaHm 22

a) [lepeHoc 31EKTPOJHOTO METaIa B CBAPOUYHYIO BaHHY. XapakTep NmepeHoca
AJIIEKTPOJHOTO MeETajlla B CBAapOUYHYI0 BaHHY CYIIECTBEHHO BJIMSET Ha CTEIEHb
pa3BUTHS (PU3UKO-XUMHUUYECKHX IPOIECCOB IMPHU B3aMMOJICHCTBHH METALTUYCCKOM,
IIUTAKOBOM W Ta30BOM a3, a TakkKe Ha YCTOWYMBOCTH CaMOTO Ipoliecca cBapku. B
3aBUCUMOCTH OT THIIA CBApOYHON BaHHBI HAONIOAACTCS MEPEHOC SJIEKTPOJAHOIO
MeTajula 4epe3 Ta30BYI0 WM IUIAKOBYIO cpeay. MexaHus3M IepeHoca B 00oMX
Cllydasix ©UMEeT CBOM OCOOEHHOCTH.

Uepes ra3oByr cpeny JJIEKTPOJHBIM METa/ul MEPEHOCUTCS B BUJIE Kamelb
pa3HoOro pasMepa — JUaMETPOM OT 6 — 7 MM J0 TBHICSYHBIX JI0JI€ MUJUITUMETpa, a
Takk€ B BHJE IapoB. YCTAHOBJIEHO, YTO HE3aBUCUMO OT croco0a CBapKu u
MOJIOKEHMS IIBA B POCTPAHCTBE METAJLI BCET/IA MEPEXOAUT C AIIEKTPOIA HA U3EIHE.

MoOXHO OTMETUTh TakWe TJIaBHble (OpPMBI TepeHoca: KpPYymHO- U
MEJIKOKAIEeIbHbI ¢ KOPOTKUMHU 3aMBIKaHHSIMU JTyTOBOTO MPOMEXYTKA, KamelbHBIN
0e3 KOPOTKHUX 3aMbIKaHUM, CTPYIHBIH, a TAK)Ke MIEPEHOC METaJlIa B BUE MapOB.

0) /Jlnga cBapkh TOJBIM DJIEKTPOJOM HA MalbIX TOKaX XapaKTEepeH
NPEUMYIIECTBEHHO KPYIHOKANEIbHBIA IEPEHOC MeTalla ¢ MNepPUOAUYECKUMU
3aMBIKaHUSMHU KaIlJIell IyroBOro MNpoMeXyTKa. B 3ToM ciaydae NOBEPXHOCTHOE
HATSDKEHUE MeETajla Kallld TNOBBIIIEHHOE, TaK KaK TOKA Majbl U NOBEPXHOCTHO-
aKTUBHBIX BellecTB HeT. CWiIbl OTpbIBA HApPacCTarOT MEIJIEHHO, U MO3TOMY KaIljisd
YCIEBAET CUIIBHO YBEITUYHUTHCS.

[Ipu cBapke TOJCTOMOKPBHITHIM JIEKTPOAOM Ha OOJBIIMX TOKAX HAaOIIOZAeTCs
IIPEUMYILECTBEHHO MEJIKOKAIEIbHBIM NEPEHOC METAIa C PEIKUMH 3aMbIKaHUSIMU
IYyTOBOTO MPOMEXYTKAa. B 3TOM cilydae BEIMYMHA ITOBEPXHOCTHOI'O HATSKEHHUS
MeTasula Karejab CHUYKAETCS KaK 33 CUET HAJIMYUS MIOBEPXHOCTHO-aKTHUBHBIX BEIIECTB
B LIUIAKE, TaK U BCIEJACTBUE 0oJiee BBHICOKOM TemmepaTyphl kaneiab. CHibl OTpbIBa
HapacTalOT MHTEHCUBHEE U MOSBISETCA JOMOJHUTENbHAS CUJIA JABJICHHS ra30BOrO
NOTOKAa.  AKTMBHO  pa3BHUBAIOIIMECS  MPOIECChl  ra3oo0pa3oBaHHUs ~ MOTYT
IPEKICBPEMEHHO «IPOOUTDHY KaIlIio.
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a) Kak mokazanu peHTreHorpaduueckue HUCCIeIOBaHUs, MPU YCTONYHMBOM
IIpolecce CBAapKM METAIUl JJIEKTPOAHOW INPOBOJIOKM IEPEHOCHUTCS B CBAPOYHYIO
BaHHY B Buje Kaneiab. QopMHUpYsCh, KAl YBEJIWYMBACTCS 3a CUET PACIUIABICHUS
KOHIIa JIEKTPOJA M CTEKaHHs MeTajula Mo OOKOBOW MOBEPXHOCTH 3JiekTpoaa. Ha
KAaIUTKO0 JIEUCTBYIOT TE€ K€ OCHOBHBIE CHJIBI: CHJIA TSDKECTH, DJIEKTPOIMHAMHUYECKAS
CWJIa U CHJIa TIOBEPXHOCTHOTO HATSDKEHMsI, 3aBUCAINAS OT CBOMCTB OKpYXKaroIIEH
KaIUTIO Cpebl — )KUJIKOTO IIJIaKa.

C yBemnueHueM pasMepa Kaluld Ha KOHIE D3JIEKTPOAA BO3PAacTarOT CHIIBI
TSKECTH W TOBEPXHOCTHOTO HATsDKEHHs. BOMu3M TpaHUIBl Kalld € TBEPIbIM
METAJJIOM JJIEKTPOAA MOSABIISIETCS MekKa. [[TOTHOCTh TOKA B €€ CEUeHUU BO3PACTAET,
YTO NPUBOJUT K YBEIMYECHHUIO DJIEKTPOAMHAMUYECKOM cuibl. [lox nenictBueM 3Toi
CWJIbI TIPU OTPBIBE OT TOpPIA JIEKTPOJa Kamisi NMPUOOPETAET HEKOTOPOE YCKOPEHHUE.
Kunkuii nutak TOpMO3UT JABWKEHHME KaIlld UM IMpuoOperaeT yacTh €€ umiyibca. B
CBA3U C TOPMOKEHHUEM CpPEIHEE KOJMYECTBO Kalelb Ha E€AUHULY JUIMHBI IYTH
BO3pACTAET.

0) Hacellienne BoIOpOAOM KHUJIKOTO METANlJIa OTPULIATEIBLHO CKa3bIBACTCS Ha
ero cpoiictBax. [Ipu mocrtaTouHo OBICTPOM OXJIAXKIACHUM METajula BaHHBI HE BECh
pPacTBOPEHHBI B HEH BOJOPOJ YCHEBAET BBIACHUTHCA. OcTaBmIMica B MeETalIe
aTOMApHBIM BOJOPOJ 3aJCpPKUBACTCS B BETBAX 3aPOXKIAIOIIMXCI W PACTYLIUX
JCHIPUTOB, Y TMOBEPXHOCTA KPUCTAJIOB, Y MECT PACIOJIOXKEHUS MNOCTOPOHHUX
BKJIIOUEHUH, a Takke Je(EeKTOB KPHUCTAIMYECKON CTPYKTYpbhl. 31€Ch aTOMBbI
BOJIOPOJA BOCCOCIMHSIOTCA B MOJIEKYJIbl, 4 NapUUAIBHOE JABJICHHUE aTOMApHOIO
BOJIOPOJA PE3KO CHMXKAETCs, BCJIEACTBHE YEro OH IPOAOJDKAET  CrOJa
nuddyaaupoats. HempepblBHO 00pa3yroniuiicss MOJIEKYJISIPHBINA BOJIOPOJ CO3AET
3HAYMUTENIbHBIC JaBJIEHUS, TaK KaK CaM OH HE B COCTOSIHUU TU(PGyHIUpOBaATH uepes
METaJUl U TMPAKTUYECKH HEPACTBOpUM B HeM. Kpome Toro, BOAOPOIA MOXKET
OKHCJISITECSI B BOASIHOM I1ap, KOTOPBIM B METAJIE HE pacTBOpPsEeTCs. B CBA3U € TEM 4TO
JABJICHUE HAIpaBJIEHO BO BCE CTOPOHBI, B METa/UIe BO3HUKAET OOBEMHOE
HaMNpsHKEHHOE COCTOSIHUE, MPUBOSAIIEE K CHHXKEHUIO TUIACTUYECKUX CBOMCTB €r0, a
MHOTJA — ¥ K XPYIIKOMY Pa3pylLICHUIO.
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a) B o0pazoBaHnu XOJIOAHBIX TPEUIMH MPH CBAapKE 3aKaJMBAIONIMXCS CTajel
3HAYMTENBbHA POJIb BOAOPOAA. PaCTBOPEHHBIN B METAIJIE aTOMAapHBIM BOJIOPOJ JIETKO
mup¢yHaupyer B 00JacCTM C MEHBIIEM €ro KOHLEHTpaluued — B HapyXHYIO
NOBEPXHOCTh I1IBa, 3aT€M, MOKUJAAs LIOB, - B OKOJIOIIOBHYIO 30HY U B Pa3jMyHbIC
HECIUIOIIHOCTH, MMEIIIUECS B MeTamie (IMOpbl, MUKPOMYCTOTHI W ap.). Eciu B
OKOJIOIIOBHOM 30HE 3aKaJOYHBIX CTPYKTYp HET, BOAOPOJ IEPEMEINAEeTCs Aajee, B
rinyOb MeTania, He HpOsBIsAA OXPYMUYUBAIOUIETo JedcTBUA. Ecnu ke 3akanodHas
CTPYKTYypa B OKOJIOIIIOBHOH 30HE 00pa30Bajiach, BOJOPOJ 3aAEPHKHUBACTCS 3/1€Ch, TaK
Kak B MapTeHcuTe Au(¢y3noHHAsT MOJBMKHOCTh €ro HEBEIHKa (B HECKOJIBKO pa3s
MEHbIIE, YeM B (eppuTo-nepauTHol cTtanu). CKaliMBasCh B MHUKPOIYCTOTax U
nepexos B MOJIEKYJSIPHYIO (hOpMy, BOJOPOJI MOCTENEHHO Pa3BUBAET B HUX BBICOKOE
JaBJ€HHE, CO3Jalollee B OKpYXKaloUMX  o0beMax  MeTamia  OoJibIIMe
MUKPOHAIPSHKEHUS.

0) [IlpencraBineHuss © TOPUPOJAE BO3HUKHOBEHUS XOJIOJHBIX TPEIIHH
3HAYUTEIBHO PACIIMPHUIIACH, KOTJA CTajla OYEBUIHOM CBS3b MEXY UX 00pa30BaHUEM
U CKJIOHHOCTBIO 3aKaJICHHOM CTajM K 3aMeJJICHHOMY pa3pyIllEeHHUI0, HAa0JIt01aeMOMy
IO/ JIECTBUEM CTAaTUYECKOM HArpy3Ku INPU KOMHATHBIX TeMieparypax. B srtom
ciydae oOpa30BaHHME XOJOJHBIX TPEIIMH B OKOJIOIIOBHOM 30HE pacCMaTpHUBAECTCS Kak
MPOLIECC TOCTENEHHOIO 3aPOKAEHUS TPEUIMH Ha rpaHulax 3€peH U JalbHEUIIEero ux
Pa3BUTHS KaK 10 IPaHULIAM, TaK U 0 TeJly 3€pPEH.

B 0KoJIOIIOBHOM 30HE Ha MOBEPXHOCTAX pasleiia 3€peH CONPSKEHHOCTH
KPUCTAJUIMYECKON PEIIETKH HET, a CYLIECTBYET BBICOKAasi KOHLUEHTPALMS UCKAKEHUI
u  JaepeKToB  KpHUCTAUNIMUEeCKOTo  cTpoeHus.  JlobaBisiemass Kk 3TOMY
HEYNOPSAJOYECHHOCTh CTPOEHHUS TPAHMI] U HUX JIOKAJIbHbIE MCKAKEHUS MPUBOLAT K
TOMY, YTO TpaHHIIbl 3€peH 00Jalal0T TOHMWKEHHBIM CONPOTUBICHUEM CABHUTY B
CPaBHEHHU C TEJOM 3€pHa, a 3€pHa MNpPUOOPETAIOT CKJIOHHOCTh K YIPYro-
MJIACTUYECKOMY CKOJBKEHHUIO IO TpaHUIaM MpH JAePOPMUPOBAHUU C MaJIBIMU
CKOPOCTSIMH.
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a) MapreHcuTHOe npeBpanieHue (Kak U MOHMKEHHE TEMIIEPATYP) UCKIHYAET
pa3BUTHE YIPYro-IjacTHUECKUX JAeopMmanuii B MPUIICTAIONUX K TpaHHUIAM
ydacTKax MeTajula. BciencTtBue 3TOro BEpIIMHBI 3€pEH, B KOTOPBIX CXOASTCA
CKOJIB3SIIIIME TPaHULBl M NPUIEralollie K HUM IONEpPEYHble, SBISAIOTCA Hauboliee
BEPOATHBIMU MECTaMH 3apOKICHHUS XOJOJHBIX  TPEIIUH. Bricokue
MUKPOHAIPSKEHHsI, BO3HHUKAIOUIMNE H3-32 H3MEHEHHUS YACIbHOTO o0BbeMa mpu
(a30BBIX MpEBpAIllEHUSAX W BO3PACTAIOUIME C IOHM)KEHHEM TEMIIEpaTypbl 3THUX
IPEBpALICHNU, a TaK)Ke HAJIMYME BOJOPOAA, YCUIUBAIOT YyBCTBUTEIBHOCTh METaIa
K TpEILIMHAM.

Takum o00pa3om, mporecc 00pa3oBaHUs XOJOJHBIX TPEUIUH OIPEHAEISIETCS
IByMs (DAKTOpaMH:

1) BeMMYMHOM M XapaKTepoM HaNpsDKeHUH M nedopmanuid, BO3HUKAIOIIUX
BCJIE/ICTBUE HEPAaBHOMEPHOTO HarpeBa, (pa3soBBIX M CTPYKTYPHBIX IPEBpPALICHUH B
MeTaJuie;

2) cBoMctBamMu (IJIaBHBIM ~ 00pa3oM  IUIACTUYHOCTBIO)  MeETayia B
TEMIIEpaTypHOM UHTEpBasie 00pa30BaHUs XOJIOIHBIX TPEIIHH.

0) IloBbICHTH TEXHOJOTHYECKYK) IIPOYHOCTh IPU  CBAPKE  MOXKHO
METaJUTyprUYeCKUM MyTeM, U3MEHEHUEM (OpPMbI KOHCTPYKUMU WM COECIUHEHUS U
HEKOTOPBIMU TEXHOJIOTMYECKHMHU IpueMaMu. Bpllie ObUIM paccCMOTPEHbI MPUUYHHBI
NOSIBJIEHUSI TOPSIYUX W XOJOJHBIX TpPEIIMH. ECTECTBEHHO, 4YTO IOBBILICHHE
TEXHOJIOTUYECKOW MPOYHOCTU CBSI3aHO C YCTPAHEHUEM WJIM OCJIa0JeHUEM JeHCTBUS
ATUX MPUYMH.

YMEHBIIEHHE TEMIIEPaTypHOIr0 HMHTEPBAJIAa XPYNKOCTU JOCTUTAET TJIAaBHBIM
o0pa3oM MeTajuTypruueckuM myTéM. OObeMbl U COCTaB KMJKHUX MPOCIOEK, a TaKKe
TEMIIepaTypa WX 3aTBEPJAEBAHMS 3aBHUCIAT B IEPBYI0 OYEpElb OT 3arpsA3HEHHOCTH
BpEAHBIMH TPUMECAMH MATE€pUAJIOB, MPUMEHAEMbIX 1Js1 cBapkd. [loBbllieHue
YUCTOTHI CBAPOYHBIX MAaTEPUAIOB, METAITypruyeckas o0padoTka CBApOYHON BaHHBI,
HaIpaBJIEHHAs Ha CBA3BIBAHUE, yIaJCHUE WIN paclpeiesieHne mpuMecei no oobemy,
- BCE€ 3TO MO3BOJISIET 3HAYUTENBHO MOBBICUTH TEXHOJIOIMYECKYIO TPOYHOCTh METALIA.
[IpakTryecku Uist 3TOM LIETM HY>KHO MaKCUMaJbHO PACKHUCIUTh METall, OYUCTUTh
ero ot cepsl U pocopa, TerupoBaTh MapraiiieM U BBECTU MOAU(PUKATOPBHI.
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a) YMEHbIIUTh [UIACTUYECKHE AePOpPMALMM B METauI€ IIBA MOYKHO, CHHXKas
JKECTKOCTh KOHCTPYKLUMH M YyMEHbIIAs 30HY pa3orpeBa OCHOBHOIO Metauia. B
HOCJIEAHEM CITy4ae PEeKOMEHYeTCsl IPUMEHSTh 00Jiee MOIIIHbIE KOHIIEHTPUPOBAaHHbBIE
MCTOYHUKH TEIlIa, BBICOKYIO CKOPOCTh U COOTBETCTBYIOIIUE HANPSKECHUE IYTU U TOK
CBapKHU.

CHIWKEHHE CKOPOCTH IIACTHYECKUX AehopManuii Bceraa HaOIOmaeTcs TpH
YMEHBILIEHUU CKOPOCTH OXJIaxaeHus. i 3amenieHus: nociaeiHel peKUMbl CBapKU
BbIOMPAIOT C OOJIBLIEN TOTOHHOW SHEPTUEN U IPUMEHSIOT IOJOTPEB U3/1EIHSI.

YToObl yMEHBIINTE BO3MOKHOCTh HOSIBJIIEHUSI XOJIOJIHBIX TPELIUH IPU CBApKe
3aKAJIMBAIOIINXCS  CTaJlel, CTPEeMATCS TMpEeAyNnpenuTh o0pa3oBaHHE XPYMKOU
3aKaJeHHOW 30HBI BOJIM3M 1IBA. /[ 3TOro BHIOMPAIOT PEXKUMBI CBAPKU C OOJIBIION
NOTOHHOM 3HEpPruel, NpHU KOTOPBIX CKOPOCTh OXJAXKICHHS IIBa U OKOJOIIOBHOU
30HBI YMEHbIIAETCs. B TeX ke 1eNsx NPUMEHSIOT MOJA0IPEB U3AENuUs, CBapKy JBYMS
JTyramu, 3aMeIJICHHOE OXJIaKICHUE U3/IeTHS TI0CIe CBapKU U JIp.

Bce mepsl, yMeHbIIaromme cojepkaHiue BoA0poa B METaJUIe 1IBa MPU CBApKe
3aKAJIMBAIOIINXCS  CTallel, CMOCOOCTBYIOT MPEAYNPEKACHUIO BO3HUKHOBEHHUS
XOJIOJHBIX TPEIIHH.

0) OIHUM M3 BaXHBIX TEXHOJOTMYECKHX CBOMCTB METAUIOB SIBJISACTCS X
CBApUBAEMOCTb, T. €. CHOCOOHOCTHh 0OPa30BBIBATh CBAPHOE coeAuHeHue. [l pa3HbIxX
BHJIOB CBapKH OHA MOJXKET OBITh HEOMHAKOBOW. QUYeHb IIEHHOE CBOMCTBO METajlia —
XOopouiasi CBapUBAaE€MOCTh [UJISI HECKOJBbKHX BHJIOB CBapku. K TakuMm wmerauiam
OTHOCHUTCSI, HAIIPUMEP, MAJIOYTJIEPOAUCTAS CTalIb.

Hanbonee nmpocta u pacnpocTpaHeHa cBapka AeTajeil U3 OJHOTO M TOTO Ke
MeTaia. 37ech OOJBIIMHCTBO METAUIOB MPOSBISIOT JIOCTATOYHO XOPOIIYHO
cBapuBaeMocTb. Ho BCTpedaroTcs ciyyan NOHUKEHHOW CBAPUBAEMOCTH, TJI€ CBAPHOE
COCJIMHECHUE HEJIb3sl MPU3HATH YJIOBJIECTBOPUTENBHBIM. MHOrIa cBapka HACTOJIBKO
3aTpyJHEHa, 4YTO TPUMEHHUTh €€ MOJXKHO JIMIIb TPU HCIOJIB30BAaHUU OCOOBIX,
CIHOXHBIX  mpuemoB.  [IpumMepamu  MeTamwIoB, HUMEIOUIUX  MOHUKECHHYIO
CBAPUBAEMOCTb, MOTYT CIYKUTh HEKOTOpPbI€ BBICOKOJICTUPOBAHHBIC  CTallH,
3aKaJIMBAIOIINECS CTAJIM, MHOTHE YyTYHBI, OOJBITMHCTBO MEIHO-IIMHKOBBIX CIUIABOB,
HEKOTOPBIEC TYTOILUIABKUE U XUMUYECKH BBICOKOAKTUBHBIE METAJIJIbI U JP.
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a) Ilpuumnamu, 3aTpPyAHSIONIMMH CBapKy, MOTYyT OBITb 00pa3oBaHuE
KPUCTAUIN3AMOHHBIX M XOJOJHBIX TpPEIIMH, BO3HMKHOBEHHE 30H BBICOKOU
XPYIIKOCTH, UCIIAPEHHE COCTABHBIX YacTel MeTajula v Ip.

bonee cioxHBIA Ciydyallh — CBapka pa3HOPOIHBIX METAUIOB, KOTOPBIE
pa3JIMYHBl IO CBOEM MPUPOAE U CBOMCTBaM. IIpm 3TOM CBapKy MOXKET 3aTpyAHUTH
HEJOCTaTOYHAsi B3aMMHAas pPAacCTBOPUMOCTb METAUIOB (CBUHEL U MElb, CBUHEL WU
KeJe30, MarHuii M JKeJe30), CIMIIKOM OOJbLIOE pa3iuuue B TemIiepaTypax
IUTaBJICHUSI U KUIEHUs (Kele30 — LIMHK, BOJb(paM — CBHHEIL), OOpa30BaHHUE B 30HE
CBapKHU XPYNKUX MHTEPMETAIUNINYECKUX COSAUHEHNUN (QTIOMUHUI — ME/lb, AJIFOMUHUN
— Mar"u, ’eJe30 — TUTaH) U T. 1.

VY noBneTBOopuUTENbHAS CBAapUBAEMOCTh JIOJDKHA OO€CIEYMBATH COOTBETCTBUE
CBApHOIO COEJIMHEHUS OINpEACIICHHbIM TEXHUYECKUM TpeOoBaHusAM. Ilockonbky
Takue TpeOOBaHUS BECbMa Pa3HOOOPA3HbI, PAa3IMYHBIMU MOTYT OBITh U MOKA3aTENH,
IIPUHAMAEMBIE I OLIEHKN CBAPUBAEMOCTH.

0) YriuepoauCThIMH KOHCTPYKIIMOHHBIMH CTaJIIMH Ha3bIBAIOTCS TaKue, B
KOTOPBIX colepxaHue yriepoaa Haxoautcs B npexpenax 0,1 — 0,6%, a konuyecTBo
ocTaJbHBIX TpuMeceit He npesbimaet: Mn — 0,7%; Si — 0,4%; P — 0,05%; S — 0,07%;
02 -0,05%.

B 3aBucumoctu ot comepxkanus C yriaepoaucTbie KOHCTPYKIIMOHHBIC CTaIU
Pa3AeisIOT Ha HU3KO-, CPEAHE- U BBICOKOYTJICPOIUCTHIE.

K HU3KOYTIIEpOAMCTBIM OTHOCAT CTajM, coaepxkamue 10 0,25 % C (Ct3, cranu
10, 15, 20, M 16C, 22K u ap.). Oum 061a1a10T XOpoIIel cBapruBaeMOCThI0. MeTan
IBa MO CBOEMY XHMHYECKOMY COCTaBYy OOBIYHO HECKOJIBKO OTJIHUYAETCAd OT
OCHOBHOTO (ITOHMIKEHO COJIepKaHue YIJIEpOo/ia 1 IMOBBIIICHO — MapraHiia ¥ KpeMHU).
YMeHbIIIEHUE COAEpKaHMUS Yriepoja MOXKET MPUBECTH K CHUKCHHUIO MPOYHOCTU
cBapHoro 1mBa. YtoObl m30eXkaTh 3TOro, B META/I IIBa BBOJSAT JOTOJHHUTEIHHO
Maprasen U kpeMHuid. [[OBBIIEHUIO MPOYHOCTH CIMOCOOCTBYET TaKXKE YCKOPEHHOE
oxJiaxaeHue 1mBa. [loaToMy mpu cBapke HU3KOYIJIEPOIAUCTBHIX CTajed 00ecreuuTh
PaBHONIPOYHOCTH CBAPHOTO IITBA OCHOBHOMY METaJLTy JIETKO.
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a) K cpenHeyrinepoucTbiM KOHCTPYKIIMOHHBIM CTAJIIM OTHOCSIT CIIOKOMHBIE
CTaJIM, B KOTOPBIX COACpKaHUE yriaepoa koyedaercs B npenenax 0,26 — 0,45%.

UtoOBl MpeaoTBpaTUTh 00pa30BaHUE MAIOIUIACTHYHBIX U XPYIKHX CTPYKTYP
IIPU CBapKe CPEAHEYTIEPOAUCTBIX CTANEH, CIEAYeT 3aMeUISITh OXJIaXKICHUE MeTalla,
peryaupys pexuM CBapKH, a €Clid HEe0OXOJAMMO, MpEeABapUTENIbHO IOJ0rPEBATh
uznenue. B psge cnydaeB Uit obecrniedeHMs]  BBICOKOM — JepopmarimoHHOMN
CIIOCOOHOCTH CBapHOTO COCIUHEHUSI U €r0 PABHOMPOYHOCTH C OCHOBHBIM METAJIJIOM
Mociieé CBapKd Ha3HA4YalOT TEPMHUYECKYI0 00pabOTKy (3aKajKy C OTIYCKOM,
HOpMaJIM3aluio). FMcrnonap30BaHHEe CPEAHEYINIEPOAUCTBIX CTalleld I CBAapKU HE
Bcerga 1enecoodpasHo. Ilo merammypruyeckodt o00paOoTKe pas3idyaroT CTalld
CIIOKOMHBIE, MOJIyCIIOKOMHBIE U KUIIAIMe. [ cBapku iydiie criokoiHble ctanu. [1o
crnoco0y Mpou3BOJCTBA OBIBAIOT CTAJIdW MApPTEHOBCKHME M OECcCEeMEPOBCKHUE
(xoHBepTOpHBIE). [l cCBapKu JIydllle MPUMEHITh MApTEHOBCKHUE cTaIl. B HacTosIee
BpEMsI B CBA3U C KOPEHHBIMHU YIIYYIIEHUSMH HPOU3BOACTBA KOHBEPTOPHBIX CTaJeH
OHHM MOTYT CUYUTATHCS BIIOJIHE IPUTOJHBIMU JJIS1 CBAPKHU.

0) K BBICOKOYIJIEPOAMCTBIM KOHCTPYKIIMOHHBIM CTaJIIM OTHOCST CTaJH,
conepxaiue 0,46 — 0,7% C. CapuBaeMoCTb UX enie 0ojiee 3aTpyAHEHa MO TEM XKe
IIPUYMHAM, YTO U CBAPUBAEMOCTh CPEIHEYIVIEPOAUCTHIX cTaner. g mpeoaoeHus
TPYJHOCTEN PEKOMEHYIOTCS T€ K€ CIOCOOBl. BBICOKOYTIepOAUCTbIE CTAIH OTHOCST
K TPYZAHOCBAapUBAIOLIMMCS.

JlerupoBaHHBIMM HA3bIBAIOT TaKWE CTald, B COCTaB KOTOPBIX BXOIST
JETUPYIOIIUE DIIEMEHTHI, OTCYTCTBYIOIIME B YIVIEPOAWUCTOM CTally, WU TE& XKE
KPEMHUH M MAapraHel, HO B IMOBBIIIEHHOM IO CPABHEHHUIO C YTIEPOJMCTON CTAJIBIO
KOJINYECTBE.

Jlerupyromue >J€MEHTbl B TAaKOW CTajlyd B3aUMOJCUCTBYIOT C JKEJIE30M M
YIJIEpOJOM U TEM CaMbIM U3MEHSIOT MEXaHUYECKHE U (PU3UKO-XUMUYECKUE CBOMCTBA
Metayia. Kak mnpaBwiio, JIETHPOBAHHBIE CTald XAPAKTEPU3YIOTCS BBICOKHMH
MEXaHUYECKMMHU CBOMCTBaMH, PSAOM CHEIUAIbHBIX CBOWCTB (3KapOCTOMKOCTb,
KOPPO3UWOHHAsA CTOMKOCTh WU JIp.) W TOBBIIIEHHON CTOHMKOCTBHIO MPOTUB XPYHKOIO
pazpyuierus. OTMEYeHHbIE OCOOCHHOCTH 3TUX CTajeil IMUPOKO HCHOJB3YIOT MpU
W3TOTOBJIEHUH U3 HUX COOTBETCTBYIOIIMX KOHCTPYKLHUU.

Jlerupyrommue smementsl — Mn, Si, Ni, Cr, Cu, Ti — pactBopsitorcsi B peppure,
YOPOUHSIIOT €ro W M3MENbYAKOT NepauT. biarogaps 3TOMy NPOYHOCTHBIE
XapaKTEepUCTUKUA TAaKUX CTaJEd MOBBIMIAKOTCA W MPENEN IPOYHOCTH AOXOAMUT 0 55
Kl /mm?.

212



Bapianm 29

a) K cBapHBIM COEIMHEHUSAM U3 CPEIHEIETUPOBAHHBIX CTAIEU IPENBSBISAIOT
TpeOOBaHUST HEOOXOAMMON MPOYHOCTH B YCIOBHSX SKCIUTyaTalldd U CHEIHAIbHBIC
TpeOOBaHUS (HAaIpUMEp, KOPPO3MOHHOW CTOMKOCTH). BBINOIHUTH KX JTOBOJBHO
TPYJHO, IOCKOJIBKY C IOBBIIIEHUEM JIETUPOBAHUS TOHM)KAETCSI CBAPUBAEMOCTb.

Crnenyer OTMETHTh TPU OCHOBHBIE MPUYMHBI, YXYJILIAIOUIME CBAPUBAEMOCTb
CPEIHENETUPOBAHHBIX CTAJICH:

1) BO3MOXHOCTh BO3HHMKHOBEHHUS XOJIOAHBIX TPELIMH B OKOJIOIIOBHOHM 30HE
(pexe — B MeTaJlJIe 1IBA) M3-3a MOBBIIIEHHOTO COJAEPKAHUS YIJIEPOJIa, JIETUPYIOIMINX
AJIEMEHTOB U I10J] BO3ACHCTBUEM BOJOPOAA;

2) TTIOHWKECHHAsI CTOMKOCTH MeTasia Ba K 00pa3oBaHUIO
KPUCTAJUIM3aMOHHBIX TPEUIUMH, OOYCIOBJEHHAas MOBBILIEHHBIM COAEpPKaHUEM
yIiIepoza  JIETUPYIOIIUX JIEMEHTOB U BO3JCHCTBUEM CEPBI;

3) TPyIHOCTb NOJYYEHHUs METajula IBa, OKOJOLIOBHOW 30HBI U CBapHOIO
COCIMHEHUS B LIEJIOM C MEXAHWUYECKHMHM CBOWCTBAMH, OJWHAKOBBIMU C OCHOBHBIM
METaJIOM MM OJU3KUMU K €r0 CBOWCTBAM.

0) Cepbe3Hoil mpoOIEeMON CBAPUBAEMOCTH CpPEIHEICTUPOBAHHBIX CTajei
SBJIICTCSI TIOHVIKEHHAS COTPOTHUBIIIEMOCTh IIIBOB OOPAa30BAHUIO TOPSYUX TPEIIHH.
DTO CBSI3aHO C HEOOXOJAMMOCTBIO COXPAHCHHMS B IIBE TIOBBIMIEHHBIX KOHIICHTPAIIHHA
yIaepoJia U APYTuX JICTUPYIOIMUX DJIEMEHTOB JUISl MOJy4YeHUs TPeOYyeMbIX CBOWCTB
MeTasuia 1Ba.

[TomydyeHue paBHOMPOYHBIX CBApPHBIX COEIWHEHUNW U3 BBICOKOMPOYHBIX
CpPEIHETETUPOBAHHBIX CTajiell — HE MEHee BakHas MpoOJieMa WX CBApPUBAEMOCTH.
TpynHoCTh €€ pemeHnsi 00yCIOBICHA BRICOKUMH MEXaHUICCKUMH CBOWCTBAMH ITHX
CTaJIeH, MOJIy4Ya€MbIX C MPUMEHEHUEM HOBEWINEH METAJUIyprudeCKOM TEXHOJIOTUHU
(HampuMep, PIEKTPOIIAKOBOTO IeperiaBa), 00KaTus CIWTKOB Ha Ipeccax Mepen
MIPOKATKON U CJIOKHOM TepMUUYECKOW 00pabOTKHM (OTXKUT, HOpMATU3aIlys, 3aKalika C
OTITYCKOM), YJIy4IIAIONUX CTPYKTYPY, (PU3NUECKYI0 W XHUMHUYECKYIO OJHOPOIHOCTH
MeTasuia. CBapHbIC COCTMHCHHS aHAJIOTUYHBIM OIepaIsIM HE TI0IBEPTraloT, IIOATOMY
JuTas croydvyaTasi CTpYKTypa IIBa BMECTE C KPYITHBIM 3€PHOM B OKOJIOIIIOBHOM 30HE
W yYaCTKOM pa3ylNpOYHEHHs] OKa3bIBAIOTCS HEPABHOIICHHHIMU 110 CBONCTBaM
OCHOBHOMY METAaJLTy.

213



Bapianm 30

a) CpapHble COCAWHCHHS, TMOJBEPraronIuecss TEPMHYECKOW 00padoTKe
nocne cBapkd. Eciam Meramn mBa OJM30K MO XMMHYECKOMY COCTaBYy K
OCHOBHOMY, TO BCE€ COEIMHEHHS I€JIecCO00pa3HO TOJBEPrHYTh MOJIHOU
TEPMHUYECKON 00pabOTKe — 3aKajKe C BBICOKUM OTIYCKOM. DTHUM JOCTUIaeTcs
PAaBHOLEHHOCTh CBApHOIO COEIWHEHHS OCHOBHOMY METAJIy IO BCEMY
KOMIUIEKCY (PU3MKO-XMUMHUYECKUX CBOMCTB. OJHAKO MOIYYUTHh HAIUIaBICHHBIN
METaJul TOTO K€ XMMHUYECKOIO COCTAaBa, YTO U OCHOBHOW, OYEHb TPYIHO H3-32
HU3BKOM CTOMKOCTM IIBOB K OOpa30BaHUIO KPUCTAJUIM3AIMOHHBIX TPEUIUH.
[ToaTOMY YacTo UAYT MO MYTH HEKOTOPOTO CHUXKEHUS cojepkanud B mBe C u Si
Y 3aMEHbl X JAPYTHUMH JIETUPYIOIIUMHU JIEMEHTAMH, MOBBIIAIOIIMMU CTOMKOCTD
1IBa K 00pa30BaHUIO TPEIIHH.

Cnengyer OTMETHTB, YTO XUMHWYECKHH COCTAaB HAIUIABICHHOI'O MeTajlla
OKa3bIBAa€T BIIMSIHUE HA XOJ MPEBPAIICHUI ayCTEHWTa HE TOJBKO B IIBE, HO U
OKOJIOUIOBHOM 30HE, TaK KaK HW3MEHSETCS pACIPENCIICHUE HANpsHKEHUH Ha
IPAaHUILIE «IIIOB — OCHOBHOW METaJlD».

0) Korma HammaBineHHBIM MeETaul IO CBOEMY XHMHYECKOMY COCTaBY
HECKOJIBKO OTJIMYEH OT OCHOBHOTO, HCIOJB3YIOT PEXKHUM TEPMUYECKOU
00pabOTKM, YCTAaHOBJICHHBIM JIJIi CBApMBAEMOW CTajd, HO C KOPPEKTUPOBKOMH
napamMeTpoB NPUMEHUTENBHO K CBapHBIM coequHEeHusM. Ecin, Hanpumep,
HAIUIaBJICHHBIM METaJUl COAECPKUT MEHBIIE YIIIEPO/Ia U JIETUPYIOIINUX JIEMEHTOB,
YeM OCHOBHOM, Ha3HAYAIOT HArPeB MO/ 3aKaJIKy A0 00Jiee BHICOKUX TEMIIepaTyp,
0JIaronpUATHO BIUSIOIIKUX HA U3MEHEHHE CTPYKTYPhI OKOJIOIIOBHOM 30HBI.

Nuorna tepmudeckas o00pabOTKa OTrpaHUYMBACTCS JIMINb BBICOKUM
OTIIyCKOM — JUJIsl TIOJIy4€HHUsI 00jiee PaBHOBECHBIX CTPYKTYpP M IMOJIHOTO CHATHUS
CBAPOYHBIX HampspkeHu. llepexkpucraimsanuio B HAIIAaBIICHHOM METAJIE U B
OKOJIOHIOBHOW 30HE BBICOKMI OTIyCK He obOecneunBaer. I[lostomy c ero
[OMOIIbIO  HENIb3sl YCTPAaHUTh TIpyOyl0  CTOJOYATyI0 CTPYKTYypy WU
KPYITHO3EPHUCTOCTH OKOJIOIIOBHOM 30HBI. /IOCTUIHYTOE B pE3yJIbTATE BBHICOKOIO
OTIIyCKa  pa3ylpO4YHEHUWE MeETaJla IO3BOJIAET INPUMEHUTH  HECKOJIBKO
NOBBIIIEHHOE  JIETUPOBAHME  HAIUIABJIEHHOTO  MeTajula,  OJIarOmpUsITHO
CKa3bIBAOLIEECS HA €70 MEXaHUYECKUX CBOMCTBAX.



1.8 Hanpsammu miaroroBku: 0925 - ABromaru3auis ta
KOMII’KOTEPHO-iHTEerpoOBaHI TEXHOJOTIi;
0804 - Komn’oTepHi HayKn
Bapianm 1

a) TepmuH "apXUTEeKTypa CUCTEeMBI" 4acTo ymoTpeOasieTcs Kak B
y3KOM, TaK U B MIUPOKOM CMBICIIE 3TOTO ClioBa. B y3KkoM cMbICiie mOJ
ApXUTEKTYpPOUH NOHUMAETCS apXUTEKTypa Habopa KOMAaHJ.
ApxutekTypa Habopa KOMaHJ CIYyXUT TpPaHHULEH MEXIy amnmnaparypou
U NMPOrpaMMHBIM O00ECHEYEHHEM M NPEACTABIAET Ty HYacThb CHCTEMBI,
KOTOpasi BUJHA MNPOTPAMMUCTY HUIH pa3pabOTYUKYy KOMIHUISTOPOB.
CnenyeTr OTMETHTBH, YTO 3TO Haubolsiee dacToe ymnorpebJIeHHe 3TOro
TepMuHa. B MmMUpOKOM cMbICIE€ apXUTEKTypa OXBATHIBAET MOHATHE
OpraHu3alMl CHUCTEMBbI, BKJIIOYAKIIEEe TaKUe BbICOKOYPOBHEBBIE
acmeKkThl pa3pabOTKM KOMIbIOTEpa KaK CUCTEMY HaMATH, CTPYKTYpPY
CUCTEMHOW IIMHBI, OpraHU3alui0 BBOJa/BbIBOJa H T.N. JIByms
OCHOBHBIMHM apXHUTEKTypamMu Habopa KOMaH]l, UCHOJb3YEMbIMHU
KOMIBIOTEPHON MPOMBIIIJIIEHHOCTHIO HA COBPEMEHHOM 3Tale pa3BUTHA
BBIUMCIIUTEIbHONU TEXHUKH, ABIAIOTCS
apxutektypsl CISC u RISC.

0) OcHoBOMONOXKHUKOM CISC-apXUTEKTYpPbl MOKHO CUUTATH
komnanuio IBM c¢ ee 6a3zoBoit apxutektypou /360, sapo KoTopoit
ucrnosub3yercs ¢ 1964 roma, u gomiao a0 HAIMX JHEH, HampuMmep, B
TaKUX COBpEMEHHBIX MAIUHPppelmax kak IBM ES/9000. Jlugepom B
pa3paboTKke MHUKPONPOIECCOPOB C TMOJHBIM HabOpOoM KOMaH]
cuutaetrcs kommnanus Intel co cBoeit cepueir x86 u Pentium. OTa
apXUTEeKTypa SBISETCS TPAKTUYECKUM CTaHAApPTOM JJs pbIHKA
MHUKPOKOMIBIOTEPOB. H st CISC-nponeccoposn XapakTEpHO:
CpPaBHUTEJIbHO HEOOJIBIIOE YHUCIO PErucTPpOB OOIIET0 Ha3HAYEHUS;
0oNpIIOE KOJMYECTBO MAIIMHHBIX KOMAaHJ, HEKOTOpPBIE H3 KOTOPBIX
HaTrpyXCHBI CEMaHTHUYECKU AaHAJOTHYHO ormeparopam
BBICOKOYPOBHEBBIX S3BIKOB MPOTPAMMHUPOBAHUSA W BBITOJTHIIOTCS 3a
MHOTO TakKTOB; OOJbIIOE KOJUYECTBO METOJOB ajapecaluu; OOJbIIOE
KOJIUYECTBO dbopmaToB KOMaHJ pa3anudHOM pa3psAAHOCTH,;
npeobiagaHue AByxajapecHoro Gopmara KOMaH]; HaJW4YUE KOMaH]
00paboOTKHU THUIIA PETUCTP-TAMSATH.
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Bapianm 2

a) OCHOBOW apXUTEKTypbl COBPEMEHHBIX CEPBEPOB SBIISAETCS
apXUTEKTypa KOMIbIOTEpAa C COKpalleHHBIM HabopoM KOMaHI.
3a4aTKM 3TOM apXUTEKTYpPhl YXOISIT CBOUMU KOPHIMHU K KOMIbIOTEpam
CDC6600, pa3pabOTUUKH KOTOPBIX OCO3HAIM BaXHOCTh YNPOUIECHUS
HaOopa KOMaHJ JJid MOCTPOCHUS OBICTPHIX BHIYUCIUTEIbHBIX MAllUH.
Oty Ttpanuuuio ynpomeHus apxutektypel C. Kpait ¢ ycmexom
NPUMEHUJ MPU CO3JaHUM CEPUHU CyNMEepKOMNbIOTEpoB kKommanuu Cray
Research. Onnako oxkonuatenbHo nmoHstue RISC cpopmupoBanocs Ha
0a3ze Tpex HMCCIEeN0BATEIbCKUX MPOEKTOB KOMIBIOTEPOB: Mpoleccopa
801 xommanuum IBM, mnpoueccopa RISC yHuBepcurera bepkiu u
nporneccopa MIPS Crendopackoro yHupepcurera. PazpaboTka
DKCIIEPUMEHTAJIBHOTO NMpoeKTa KoMnanuu IBM Hauanace eme B KOHIE
70-x TOMOB, HO €ro pe3yJbTaThl HHKOTJAa HE MNyOJIUKOBAJIHUCH W
KOMIIBIOTEP Ha €ro OCHOBE B IMPOMBIIIJIEHHBIX MacmrTabax He
U3TOTaBJINBAJICH.

0) B 1980 rony [d.ITatTepcoH co cBouMH KoJjjeramu u3 bepkiau
HayaJid CBOM MPOEKT M M3TOTOBUJIM JBE MAIIMHBI, KOTOPbIEC MOJYUYUITH
Ha3zBaHus RISC-I u RISC-II. 'maBHBIMH HAEsIMHU 3THUX MAaIIUH OBIIO
OTACJICHHE MEIJCHHOW MaMsITH OT BBICOKOCKOPOCTHBIX PETHCTPOB H
HCIIOJIb30BaHuE peructpoBbix okoH. B 1981 roay /[Ix. XeHHeccu co
CBOMMH KOJIJIETaMHU OMNMYyOJIMKOBAJ ONMUCaHUE CTEHHOPACKON MallHHBI
MIPS, ocHOBHBIM acmekToM pa3paboTku KOoTOopoil Oblia d3pdexkTuBHAS
peaiu3anus KOHBEHMEpHOM o0OpabOTKM MOCPEIACTBOM TIIATEJIbHOTO
MIaHUPOBAHHUS KOMIOHISTOPOM €ro 3arpy3kd. OTH TpPU MaIIUHBI
uMelnu MHoTo oOmero. Bce oHM TpuaepXHUBaIWCh apXUTEKTYPHI,
OTAENSAI0ONed KOMaHAbl 00paboOTKKM OT KoMaHA paboOThl C MaMAThHIO, U
nenanu ynop Ha 3(pPEeKTHBHYIO KOHBeWepHyr o0Opaborky. Cuctema
KoOMaHJ pa3pabaTeiBajach TakKuM o0O0pa3oM, YTOOBI BBINIOJHEHUE
nr000W KOMaHABl 3aHMMal0 HEOOJbIIOE KOJUYCCTBO MANIHMHHBIX
TaKTOB.

216



Bapianm 3

a) Cama JOruKa BBIMOJHEHUS KOMaHJ C 1EJbI0 MOBBIIICHUS
NpOU3BOJUTEIBLHOCTU OpPUEHTHpPOBAJach Ha amnmapaTHyloo, a HEe Ha
MHUKPOMPOTPAMMHYIO  peanu3anui. UYToObl  yOpPOCTUTH  JIOTHKY
IE€KOJAUPOBAHUS KOMAaHJ HCIOJb30BaJIUCh KOMaHAbl (UKCHPOBAHHOMU
IMHBL U QukcupoBaHHoro ¢opmara. Cpeau Apyrux ocoOeHHOCTEH
RISC-apxuTekTyp ciaeayeT OTMETUTh HaJU4YUE JOCTATOYHO OOJIBIIOTO
peructpoBoro ¢aitna (B tunmoBeix RISC-mpomeccopax peanusyrorcs
32 wunum OoJpIIee YHUCIO PETUCTPOB TO CcpaBHeHHIO ¢ 8§ - 16
peructpamu B CISC-apxutekTtypax), 4YTO TO3BOJIsIET OOJbIIEMY
00bEeMYy JTaHHBIX XPAHUTHCS B PETUCTpPaxX Ha MPOLECCOPHOM KpHUCTaJJe
Oonpmiee  BpeMmMss W ymOpomaetr  paboTy  KOMOHWIsATOpa MO
pacnpenelieHuI0 perucTpoB mnoj mnepeMmeHHbie. Jlns oOpaboTku, Kak
NpaBUIO, HCHOJB3YIOTCA TpeXaApeCHble KOMAaHAbI, YTO TMOMHUMO
yIOpouleHus Jemudpanuu gaeT BO3MOXHOCTb COXPaHATh Oojbliee
YUCJIO NEPEMEHHBIX B peructpax 0e3 ux nocieayroliei nepe3arpys3ku.

0) Ko BpeMeHM 3aBEpIICHUS YHUBEPCUTETCKUX IIPOEKTOB
0003HAumMJCA  TakXe MPOPbHIB B  TEXHOJOTMH  HU3TOTOBJICHUS
CBepXOOJNBIINX HUHTErpajbHBIX cXxeM. [IpocToTa apXUTEKTyphl U €€
3G PEKTUBHOCTh, TMOATBEPXKJAECHHAS HJTUMH TNPOEKTaMHU, BbI3BAIHU
O0onpmIOW HHTEpEeC B KOMIOBIOTEPHOW MHAYCTPUHU, M Haydajuach
aKTUBHasi MpoMblIJIeHHas peanu3anus apxutektypbel RISC. K
HACTOSALIEMY BpEeMEHHM 3Ta  apXUTEKTypa IPOYHO  3aHUMAET
JTUIUPYIOUIHE MO3UIMHM HAa MUPOBOM KOMIBIOTEPHOM pPBIHKE pabouymx
cTaHuu u cepBepoB. PazButue apxutekTtypsl RISC B 3HauutenpHOU
CTENEHU  OmpeJensjioch  NporpeccoM B  00JacTH  CO3JaHUS
ONTUMHU3BUPYIOIIUX KOMOHIATOPOB. VMMEHHO cOBpeMEHHas TEXHHKA
KOMIUJIALUUKU TMO3BOJsIEeT 3(P(PEeKTUBHO HUCMOJIB30BAaTh MPEUMYIIECTBA
0oabmIOT0 perucTtpoBoro (¢ainaa, KOHBEHEpPHOW oOpraHu3anuu U
O0onbpuIeit CKOPOCTH BBIIIOJIHEHU S KOMaHJI. CoBpeMeHHBIE
KOMITUJISITOPBI UCIOJB3YIOT TaKXe IIpeuMyLIeCTBA Apyroun
ONTHUMHU3ALMOHHOW TEXHUKH.
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Bapianm 4

a) Pa3paboTuuku  apXUTEKTyphl  KOMIBIOTEPOB  HU3JaBHA
npuberajlu K MeToJaM MPOCKTUPOBAHUSA, HM3BECTHBIM MOJ OOIMUM
Ha3BaHUEeM '"COBMENIEHHE omepanuil", mpu KOTOPOM ammaparypa
KOMIIpIOTEpa B JIOOOW MOMEHT BpPEMEHH BBINOJHSAET OJHOBPEMEHHO
O0osiee onHOM 0a3z0BOM omepamuu. ITOT OOUIMKA METOJ BKIIOYAaET JBa
NOHATHUS: TMapajuielu3M U KOHBeWepuzamuw. XOTA y HHUX MHOTO
00Iero U UX 3a4acTylo TPYAHO pa3inyaTh Ha MPAKTUKE, 3TU TEPMUHBI
OTPa’)KarT JBAa COBEPIIEHHO pa3JUMYHbIX nmoaxona. [Ipu mapannenusme
COBMEIIEHUE OIMNepaluid JOCTUTaeTCAd TMyTeM BOCHPOU3BEACHUS B
HECKOJbKHUX KOTHSIX anmapaTHoOu CTPYKTYPHI. Bricokas
HPOU3BOJAUTEIBHOCTh JOCTUTAETCS 3a CUYET OJHOBPEMEHHON paboThI
BCEX JJIEMEHTOB CTPYKTYpP, OCYHIECTBISIOMHUX pEHICeHUE pPa3IMYHBIX
yacteil 3amaun. KonBeilepuzaunusa (uiaum KoHBelepHas o0OpaboTka) B
obmemM ciyyae OCHOBaHa Ha pa3JelIeHUU MNOAJeXKallel HCIOJHEHUIO
¢byHKIMU Ha 6oJiee MEJIKHE YacTH.

0) Tax 00paboTKy Jt000M MAaIMHHOW KOMaHAbl MOXHO pa3JaeiuTh
Ha HECKOJBhKO 3TamnoB (HECKOJbKO CTYIMEHEH), OpraHn30BaB mnepegavy
JAHHBIX OT OJHOrO 3Tama K clieayromeMy. [Ipy 3TOM KOHBEWEPHYIO
00pabOTKy MOJXXHO  HCIIOJIb30BaTh  [JJIsI COBMEIIEHHUS  3TamoB
BBIMOJTHEHUs] pa3HbIX KomaHA. [Ipou3BOAUTENBHOCTH NIPHU DITOM
BOo3pacTaeT OJsarogapss TOMY, UYTO OJHOBPEMEHHO Ha pa3IHUYHBIX
CTYNEHSIX KOHBEHEpa BBINOJIHAKTCSI HECKOIBKO KoMaHa. KonBenepHas
00paboTKa TakoTro pojJia MHUPOKO MPUMEHSAETCS BO BCEX COBPEMEHHBIX
OBICTpPOJACUCTBYIOIMUX TMporeccopax. Jas uIIOCTpalluu OCHOBHBIX
NPUHIUIIOB TIOCTPOEHHUS TPOIECCOPOB MBI OyJeM HCIOJIbH30BaATH
OPOCTENIIYIO apXUTEKTYypy, COAEepk)amyw 32 UeJOYHUCIECHHBIX
peructpa oOmiero Ha3zHaueHHs, 32 perucrtpa IJIaBalwNed TOYKU U
cuetyuk komana PC. . B apudmMeTndueckux KomMaHIax HCHOJb3yeTCs
TpexaJpecHbl Gopmar, a g oOpamieHUs K MaMATH HUCHOJb3YIOTCS
omnmepanuu 3arpy3Kku U 3alUCU PETUCTPOB.
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Bapianm 5

a) Konpeliepuzanus yBEIMYUBAET MPONYCKHYI CIHOCOOHOCTH
npoueccopa (KOJIMYECTBO KOMAaHJ, 3aBEpUIAOUIMUXCS B E€IUHUILY
BPEMEHHM), HO OHA HE COKpalaeT BPEeMs BBINOJHEHUS OTIEIbHOU
KOMaHJbl. B NEHCTBUTEIBHOCTH, OHA JaX€ HECKOJBKO YBEJIWYUBAET
BpEMs BBINOJHEHUS KaXJOW KOMAaHJIbl H3-3a HAKJIAaJHBIX pPacxoJloB,
CBSI3aHHBIX C YIPAaBICHHUEM pPETUCTPOBBIMU cTaHuusAMH. OnHaAKo
YBEJIMYEHUE MNPONYCKHOW CHOCOOHOCTH O3Ha4yaeT, 4TO HNporpaMmma
OyneT  BBIMOJIHATHCA  ObICTpEe MO CPaBHEHHID C  TNPOCTOH
HEeKOHBeMepHoil cxemoi. ToT ¢akT, 4yTO BpeMs BBHINOJHEHHUS KaxXIOu
KOMaHIbl B KOHBEHEpEe HE YMEHBINAECTCS, HAKJIAABIBAET HEKOTOPHIE
OTpaHUYEHUS Ha NPaKTUUYECKYyK JUIMHY KoHBelepa. Kpome
OTPAHUYEHUM, CBA3AHHBIX C 3aJ€PKKOW KOHBEWeEepa, UMEITCSA TaKKe
OTpaHUYEHUS, BO3HHUKAIOIIME B pe3yJibTaTe HecOalaHCHUPOBAHHOCTH
3aJlepKKM Ha KaXJIOW €ro CTyYNEeHM M M3-3a HaKJaJHBIX pacXxoJOB Ha
KOHBEWEepHUu3anuio.

6) YactoTra CHUHXpOHH3AIlUKM HE MOXET OBbITh BbBINIE, A,
ClieOBAaTEIbHO, TAaKT CHUHXPOHHU3AIMM HE MOXET OBITh MCHBIIE, YeM
BpeMs, HeoOxoaumoe s paboThl Haubojiee MEIJIEHHOW CTyNmeHU
KOHBeWepa. HakimagHele pacxoabl Ha OpraHu3alUl KOHBeEliepa
BO3HHUKAIOT H3-3a 3aJCPXKKH CHUTHAJIOB B KOHBEWEPHBIX perucrpax
(3amenkax) ©W  HW3-3a TEPEKOCOB CUTHAJIOB CUHXPOHU3AIHH.
KonBeiepHble perucTpsl K MJIHTEIBHOCTH TaKTa J00aBISIOT BpeMs
YCTAaHOBKHM U 3aJIEpPXKKYy pacnpocTpaHEHHUs CHUTrHajoB. B mpeneiabHOM
cliyyae [UIMTEJIbHOCTh TaKTa MOXHO YMEHBIIUTH JO CYMMBI
HaKJaJHBIX PAacXOJ0B U MEPEKOoca CUTHAJIOB CHHXPOHHU3AIUU, OJHAKO
MPHA 3TOM B TaKTE HE OCTAHETCS BPEMCHH JJIS BBHINOJHEHUS MOJIE3HOM
pabotel mo mnpeoOpa3zoBaHuto uHPopmaunuu. Ilpu peanuzanuu
KOHBEHEpHOU 006paboTku BO3HHUKAIOT CUTYyalluH, KOTOpBbIC
MPENATCTBYIOT BBHINMOJHEHUIO OYEPEJTHON KOMAaHJIbl U3 MOTOKA KOMAaH]
B MpEJAHA3HAYCHHOM JIJIs HEe TaKTe.
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Bapianm 6

a) CylmecTBYIOT TpU Kjacca KOHPIUKTOB:

1 CTpyKTypHBIE KOH(PIMKTBI, KOTOPbIE BO3HHMKAIT H3-3a
KOH()IUKTOB MO pecypcaM, KOTjJa anmapaTHbleé CpPEJACTBa HE MOTYT
NOJIEpKUBAaTh BCE BO3MOJXHBIE KOMOWHAIIMU KOMaHJ B peXUME
OJHOBPEMEHHOTO BBIMOJHEHUS C COBMEILIEHUEM.

2 KoH}nukThl mo JaHHBIM, BO3HHUKAWOIIUME B cilyudae, Korja
BBIMIOJTHEHUE OJHOW KOMAaHIbBl 3aBUCUT OT pe3yJibTaTa BBIMOJHEHUS
npeabIAyneid KOMaHIbl.

3 KoHnukTel mo ynpaBieHHIO, KOTOPbI€ BO3HHUKAIOT MpPHU
KOHBellepU3aUuuM KOMaHJ MEPEeXOoJ0B U JPYrUX KOMaHJA, KOTOpbIE
U3MEHSIOT 3HAaUE€HHE CYETUYMKAa KOMaHI.

KoHdpauktel B  KOHBeWepe MNPUBOAAT K HEOOXOIUMOCTH
NPUOCTAHOBKH BBIMOJHEHHUs KomaHA. OObIYHO B mpocTeHmux
KOHBeliepax, eciau NpUOCTaHaBIMBaeTCs Kakas-aubO KoMaHJa, TO BCE
clelylle 3a He KOMaHJbl Tak)Xe NMpUOCTaHaBIuBalTCsA. Bo Bpewms
OCTAaHOBKHM HE BbIOMpAaETCs HU OJJHA HOBas KOMaH/a.

0) CTpyKTypHBIE KOH(MIUKTH U CIIOCOOBI KX MUHUMU3AIHUH.
CoBMeNIeHHBIH PEXKUM BHITIOJTHEHUS KOMaH B 00meM ciaydae TpedyeT
KOHBeWepu3anuu GYHKIUOHAIBHBIX YCTPOUCTB W JOyOIHpPOBaHUS
pPECYpCOB AJIs pa3pelieHus] BCeX BO3MOXXHBIX KOMOWHAIMH KOMaHI B
koHBelepe. Ecnu kakas-HuOy b KOMOMHAIIMSA KOMaHJ HE MOXET OBITh
NpUHSATA, TO TOBOPAT, HYTO B MallUHE UMEETCS CTPYKTYpPHBIH
koHpuKkT. Haumbosee TUNUYHBIM TPUMEPOM MAIIUH, B KOTOPHIX
BO3MOXHO IMOSBJICHUEC CTPYKTYPHBIX KOH(QIUKTOB, SBISIOTCS MaIlHHBI
C HE TMOJHOCTHbIO KOHBEHEpHBIMU (YHKIMOHAIBHBIMH yCTPOWUCTBAMHU.
Bpems pabGoTsl Takoro ycTpoWCTBa MOXET COCTaBISATh HECKOJbKO
TaKTOB CUHXPOHU3ALUHU KOHBelepa. B 3TOM ciayuae
mocjJeq0BaTeIbHBIC  KOMAaHJIbl, KOTOpPBIE  HCIOJB3YIOT  JaHHOE
GYHKIIMOHAIBHOE YCTPOMCTBO, HE MOTYT MOCTYHAaTh B HETrO0 B KaXJIOM
TakTe. J[pyras BO3MOXHOCTh MOSABICHUS CTPYKTYPHBIX KOH(IUKTOB
CBsi3aHa C HEJOCTATOYHBIM AYOJIUPOBAHUEM HEKOTOPBIX PECYPCOB.
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Bapianm 7

a) llpu Bcex mpoynx o0CTOATENbCTBAX, MalllMHA 0€3 CTPYKTYPHBIX
KOHpIUKTOB OyneT Bcerma umerh 0onee Huszkuit CPI (cpennee umcuo
MalIMHHBIX TaKTOB Ha BbIJla4y KOMaHJAbl). BO3HUKaeT BONPOC: moYeMy
pa3paboOTYUKK JONYCKAKT HaJU4YMe CTPYKTYPHBIX KOH(AUKTOB? [lns
3TOTO UMEKTCSA JBE NPHUYMHBI: CHUKEHHE CTOMMOCTH U YMEHBUICHHUE
3ajgepxkku yctpoicrBa. Koupeiiepusanusa Bcex (GYHKIUOHAIBHBIX
YCTPOUCTB  MOXET 0Ka3aThCs  CIMIIKOM  JOporou. MamwuHsl,
JONyCKalpmue ABa oOpalleHHs K MaMsITHU B OJHOM TaKTe€, IOJIKHBI
UMETh YJABOEHHYIO MPONYCKHYI CHOCOOHOCTh HaMSATH, HampuUMep,
OyTEM OpTraHW3alUM pPa3AENbHBIX KJIIEW A1 KOMaHJA M JaHHBIX.
AHAJOTHYHO, MNOJHOCTHIO KOHBEHMEPHOE YCTPOWCTBO [JEJIEHUSA C
nijaaBamie TOUukod TpeOyeT OorpoMHOro KojauuecTBa BeHTHieh. Eciu
CTPYKTYpHBIE€ KOHQIUKTBHl HEe OyAyT BO3HHMKAThH CJIUIIKOM 4acTo, TO,
MOXET OBbITh, U HE CTOUT MJIATUTH 3@ TO, YTOOBl UX 0OOUTH.

0) OnHuM u3 (HakTOpoB, KOTOPHIH OKa3bIBA€T CYIIECTBEHHOE
BIUSIHUE HA MPOU3BOJUTEIbHOCTh KOHBEHUEPHBIX CHUCTEM, SIBISIOTCS
MEXKOMAaHJAHbIC JIOTUYECKHE 3aBUCUMOCTHU. Takue 3aBUCUMOCTU B
0O0JBIION CTENEHW OTPAaHUYUBAIOT TMOTEHIHAJBHBIMN Mapaaieanu3m
CMEXXHBIX omnepamnum, oOecreuyuBaeMbI COOTBETCTBYIOUUMHU
anmapaTHeIMU cpejacTBamMu 00paboTku. CTeneHb BIUSHHUS JOTUX
3aBUCUMOCTEMN ONpelensieTcs, B MEPBYI OYEpPEAb, KaK ApXUTEKTYpOH
npoueccopa (B OCHOBHOM, CTPYKTYpOW yIHpaBJeHHUS KOHBeepoM
KOMaHJ M TnapaMeTpaMu (QYHKIUOHAJbHBIX YyCTPOWUCTB), TakK WU
XapakTepuctukaMu nporpaMM. KoHGIUKTH MO JaHHBIM BO3HUKAKOT B
TOM cliy4yae, KorjJa MNpUMEHEHHE KOHBEWEepHON 00paboTKH MOXKET
W3MEHUTh MNOPAAOK oOpameHuid 3a omnepaHiaMud TakK, YTO OTOT
NopsAJOK OyAEeT OTJIUYAThCS OT MOpAJKA, KOTOPHIM HabmogaeTcs Npu
MOCJIEJOBATEIbHOM BBIMOJIHEHUN KOMaHJ HAa HEKOHBEMEpPHOW MalInHe.
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Bapianm 8

a) B mocinenoBaTeNbHOCTH KOMaHJ KOHBeWepa NpPHU YCKOPEHHOU
NEpEeChlIKE AaHHBIX BCE KOMAaHIbI, cieayromue 3a komannoir ADD,
HCIOJB3YIOT pe3ysibTaT €€ BboimodHeHusi. Komanga ADD 3anuceiBaer
pe3ynbTaT B peructp R1, a komanna SUB uutaet 310 3Hauenue. Eciu
HE MPEeANPUHATh HUKAKUX Mep AJS TOT0, YTOOBl MPEJOTBPATUTH 3TOT
kKOHQIuKT, komanaa SUB mnpouutaer HempaBuiIbHOE 3HAYEHHE U
MONBITAETCS €ro Huchnoybp3oBate. Ha camomM nene 3HadeHue,
ucnoab3dyemoe koMaHmoil SUB, sBasgeTcs Aaxe HEONpPEIECICHHBIM:
XOTS JOTUYHO MpeAnooxuTh, 4yTo SUB Bcerga 6yaeT ucmoab3oBaTh
3HayeHue R1, koTtopoe OBIJIO NPHUCBOEHO KakKoW-nubOO KOMaHAOM,
npeamectBoBaBmeir ADD, »To He Bcerga Tak. Eciu mnpousoiaer
npepsiBanue Mexay komanaamu ADD u SUB, 10 komanga ADD
3aBepmuTCca, U 3HadueHue R1 B 3ToH Touke OyAeT COOTBETCTBOBATH
pe3ynbraty ADD. Takoe HENpOTrHO3HUPYEMOE MOBEAECHHE OYEBUIHO
HENIPUEMIIEMO.

0) llpoGnema, mocTaBlieHHas B JTOM IIpUMepe, MOXKET OBITh
paspeumieHa ¢ MOMOIIBK JOCTATOYHO NPOCTOM amImapaTHOW TEXHUKH,
KOTOpasi Ha3bIBAETCSI MEPECHhIIKONW WJM MNPOJBUKEHUEM JTaHHBIX,
o0xoaoM, HMHOrga 3aKkopoTkoil. DOrta  anmapatypa  paboraet
caenymimum obpazoM. Pesynbratr omepanuu AJIY c ero BBIXOJAHOTO
perucTpa Bcerjga CcHoBa mojgaeTcs Hazaa Ha Bxoasl AJIY. Ecuu
anmapatypa oOHapyXuBaeT, 4dYTO mpenasaymas omnepauus AJIY
3aMUChIBAET PE3YyJAbTAaT B PETUCTP, TO JIOTUYECKUE CXEMBbl YIpaBICHUS
BbIOUpAIOT B KauecTBe Bxona ais AJIY pesyabTar, mOCTymamwIIUi MO
nenu "oOxonxa", a HEe 3HaYEHHUE, NPOYUTAHHOE M3 PETUCTPOBOTO
daitnma. Ota TexHuka "o0xomoB" MoxkeT ObITH 00oOONIEHA 1Jig TOTO,
4TOOBI BKIIOYUTH Mepesady pe3yilbTaTra nNpsiMo B TO GYHKIIUOHATBHOE
YyCTPOUCTBO, KOTOPOE B HEM HYXJAETCsA: PE3yabTaT C BbIXOJAa OJHOTO
ycTpolicTBa '"mepechuiaercsa" Ha BXOJ JApPYyroro, a HE C BbIXOoJa
HEKOTOPOT0 yCTPOMCTBA TOJNBKO HA €ro BXOJ.
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Bapianm 9

a) IlocnenoBaTenbHOCTh KOMAaHJ C NPUOCTAaHOBKON KOHBelepa.
DTOT ciaydyall oOTJIMYaeTcs OT NOCIEAO0BAaTEINbHOCTH KoMaHn AJIY.
Komanpga 3arpy3ku perucrtpa R1 u3 mamsatu umeer 3agepxKy, KoTopas
HE MOXeT OBITh ycTpaHeHa oObIYHOU "mepechlnkoil". BmecTo »storo
HaM HY>XHa JOIOJIHUTENIbHAs amnmapaTrypa, Ha3blBaeMas amnmnaparypou
BHYTPEHHUX OJOKHPOBOK KOHBeWepa, 4TOObl 00eCeuYuTh KOPPEKTHOE
BBIOJIHEHUE  npuMepa. BooOme  Takoro poaa  amnmaparypa
oOHapyXuBaeT KOH(PIUKTH M NPUOCTAHABIMBAaET KOHBeWep 10 Tex
nop, moka cymecTByeT KoH(paukTr. B sToM cmyuae sTa ammapatypa
NPUOCTAHABIMBAET KOHBEWEpP HAaYMHAasg C KOMAaHAbI, KOTOpas XOYET
UCIIOJIb30BAaTh JAaHHBIE B TO BpeMs, Korjga Hpeaslaynias KoMmaHJa,
pe3yJibTaT KOTOPOU SIBJIAETCS OMEpaHJOM JJs Hallei, BeipabaThiBaeT
ATOT pe3yabTaT. DTa anmapaTypa BbI3bIBaeT MPUOCTAHOBKY KOHBelepa
WM TMOsBJIEHHE '"my3bIpsAs" TOYHO TakK Ke, Kak HU B clydae
CTPYKTYPHBIX KOH(QIUKTOB.

0) OdeBuaHO, BBIIIOJHEHHUE KoMaHAbl ADD 1momxHO OBITH
OPUOCTAHOBJIEHO JO TE€X IMOp, MNOKa HE CTaHET JOCTYIHBIM
nocrynatomui u3 namatu onepanHg C. JOMOJHUTENBbHON 3aIEpKKHU
BBINOJHEHHUST KoMaHAbl SW He NpPOHU30UAET B Cllydae NPUMEHEHUS
neneit obOxonxa Jysg  TepechUIKM  pel3yiabTtara onepauuun  AJIY
HEMOCPEJACTBEHHO B PETUCTP MAAaHHBIX MNaMATH [UId NOCJHEeAYyHIel
3anucu. [l MaHHOTO NPOCTOT0 INpUMEpa KOMIMJISATOP HHUKAK HE
MOJKET YJYyUYIIUTh CUTYyallHl0, OJHAKO B psaAe Oojee o0MUX ciydaeB
OH MOXET PEOpraHM30BaTh MOCIEAOBATEIbHOCTh KOMaHJ TaK, YTOOBI
n30exaTh NPUOCTAaHOBOK KOHBeHepa. DTa TEXHHMKA, Ha3blBaeMas
IUIAHUPOBAHUEM 3arpy3kKd KOHBEWepa WJM NJAHUPOBAaHUEM IOTOKA
KOMaHJ, HCIOJIb30Bajdach, HauuHast ¢ 60-X romos, M cTajla ocobOoM
oOnacthi0 uHTepeca B 80-Xx romax, Korjga KOHBEHEpHBIE MaIIUHBI
cTanu 6ojee pacIpOCTPAHEHHBIMHU.
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Bapianm 10

a) B pesyaprate ycTpaHeHbl o00e OinokupoBku. HWmeercs
3aBUCUMOCTBh MeXay onepanued AJIY u onepanueit 3anucu B naMsiTh,
HO CTpPYKTypa KOHBeHepa JONyCKaeT IMEepechlIKy pe3ylbTara ¢
noMomp mnemneid "obxonga". 3aMeTHM, YTO HCHOJb30BaHUE pPa3HBIX
pPETUCTPOB JUIs NEPBOrO U BTOPOrO ONEPATOPOB OBIIO JAOCTATOYHO
Ba)XXHBIM JJIs peaJln3aluu TaKoro IpPaBUIBHOTIO IUIaHUpOBaHusi. B
YaCTHOCTH, €CJIM MepeMeHHas € Oblia Obl 3arpyXeHa B TOT XK€ CaMbIi
perucTp, 4To b WU C, TaKOE MIAHUPOBAHUE HE OBIIIO OBl KOPPEKTHBIM.
B o0mem cnyyae mnjaaHUpOBaHUE KOHBEHepa MOXET TpeOoBaTh
YBEIMYEHHOTIO KOJHMYECTBA pPErucTpoB. Takoe yBEIMYEHUE MOXKET
OKa3aThCsi OCOOEHHO CYIIECTBEHHBIM [J MAallWH, KOTOpPbIE MOTYT
BbI1aBaTh Ha BBINOJHEHUE HECKOJIbKO KOMAaHJI B OJHOM TakKTe.
MHorue  CcOBpEMEHHBIE  KOMIUISITOPHl  HCHOJB3YIOT  TEXHUKY
IUIAHUPOBAHUSA  KOMAaHJX JAJA  YJIYYIIEHUs IPOU3BOJAUTEIBHOCTH
KOHBEHEpa.

0) B mpocteiimeM aaroputrMe KOMMOHISTOP NPOCTO IJIAHUPYET
pacmnpeneneHue KOMaH B OJJHOM U TOM e 0a3zoBom Oioke. ba3oBwiii
O0JIOK mpencTaByiseT coO0N JUHEWHBIM y4acTOK MOCIEJA0BATEIbHOCTH
MNpOrpaMMHOTO KOJa, B KOTOPOM OTCYTCTBYIOT KOMaH/Abl Mepexoaa, 3a
HCKJIIOYEHUEM HayajJla M KOHNA YydacTka. I[lmanupoBaHue Takou
NOCIEA0BATEIbHOCTH KOMAaHJ OCYUIECTBIISETCS AOCTATOYHO MPOCTO,
MOCKOJBbKY KOMITUJISITOP 3HAeT, 4TO Kakjaas KoMaHna B OJOKe OyaeT
BBIMIOJHATHCS, €CJM BBIMOJHACTCS MepBasi U3 HUX, U MOXXHO MNPOCTO
MOCTPOUTH T'pad 3aBUCUMOCTEH ITUX KOMAHI M yMOPATOYUTH MUX TakK,
4yT00Bl MUHHMHU3UPOBATH NPUOCTAHOBKH KOHBeMepa. [lnsg mpocThixX
KOHBEHEpPOB cTpaTerus IUIAaHUPOBAaHHUS HAa OCHOBE 0a30BBIX OJIOKOB
BIIOJIHE  yJoBieTBOopuTenbHa. OaHAKO KOrjJa KOHBeWepuianus
CTAaHOBUTCS 0OojJiee HWHTEHCUBHOW U JEUCTBUTEIBbHBIC 3aJIePXKKHU
KOHBeliepa pacTyT, TpeOyrwTcs 0oJiee CIOXHBIE aJTOPUTMBI
MJIaHUPOBAHHUS.
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Bapianm 11

a) Emle oqfHUM annmapaTHbBIM METOJOM MUHHUMHU3ALUU KOH(PIUKTOB
IO JAaHHBIM SBJISIETCS METOJ nepeuMeHoBaHUsA. OH NOJYYHI CBOE
Ha3BaHUE OT IIUPOKO MNPHUMEHSIOUIErocs B KOMIHUIATOpPax MeToJa
MEPEMMEHOBAHUS - METOJAa Pa3MEUIE€HUS JaHHBIX, CIIOCOOCTBYIOIIETO
COKpAIlEHUI YHCJIAa 3aBUCUMOCTEM M TEM CaMbIM YyBEJIUYECHUIO
OPOU3BOJAUTEIBHOCTH MNpPU OTOOpaXKCHUU HEOOXOAUMBIX HMCXOJAHOU
nporpamMmMme OOBEKTOB (HampuMep, NEPEMEHHBIX) Ha ammnapaTHbIE
pecypchl (Hampumep, s4€ku maMsaTu U peructpsl). [lpu annapatHoi
peanu3anuu METOJa MEPEUMEHOBAHHS PETHUCTPOB  BBIACISIOTCS
JOTUYECKUE PETrUcTpbl, oOOpalleHHue K KOTOPBIM BBINOJHIAETCA C
HOMOIIbIO COOTBETCTBYIOUIMX IMOJEH KOMaHIbl, U (HUIHUUYECKUE
pErucTpsl, KOTOphle pa3MeUlalTCA B alnapaTHOM pEeTUcTpoBOM (aiiie
npoueccopa. Homepa  10ormyeckux  perucTpoB  JUHAMHUYECKHU
0TOOpaxaloTcsd PErucTpoB MOCPEICTBOM Tabaul oToOpa)keHus,
KOTOpbI€ OOHOBJISIIOTCS MOCJHE NEKOAUPOBAHUS KaXXJOH KOMAaHJBbI.

0) Kaxnaplii HOBBIM pe3yinbTaT 3alUCbhIBAETCS B  HOBBIHI
busudeckuit peructp. OnHako TmNpenbiayliee 3HAYEHHUE KaxJa0TO
JOTUYECKOTO PErucTpa COXPaHSAETCS U MOXKET ObITh BOCCTAHOBJIEHO B
cjiydae, €CJIM BBIMOJHEHHE KOMAaHIbl JOJKHO OBITh MpepBaHO H3-3a
BO3HUKHOBEHHUS HCKIIUYHUTEIbHON CUTYAalUU WIHA HENPaABUIBHOTO
NpeJACKa3aHus HaNpaBJIEHUs YCIOBHOro mnepexoaa. B mnponecce
BBITIOJIHEHHUSI TNPOTpaMMbl TEHEPHUPYETCS MHOXKECTBO BPEMEHHBIX
PETUCTPOBBIX PE3YJbTATOB. DTU BPEMEHHBIEC 3HAUYEHUS 3aMUCHIBAIOTCS
B pErucTpoBbie (Qaisbl BMecTE€ ¢ TOCTOSHHBIMU 3HAYCHUSIMHU.
BpemenHoe 3HaueHHME CTAHOBUTCS HOBBIM IMOCTOSSHHBIM 3HAYEHUEM,
KOrJa 3aBeplIaeTcCs BBINIOJHEHUWE KOMaHIbl. B CcBOWw ouepens,
3aBEpPIICHUE  BBINOJHEHHUS KOMAaHIbl TNPOUCXOIUT, KOrjaa BcCe
NpEeAbIAYyININEe KOMAaHAbl yCHEMIHO 3aBEPUIMIUCH B  3aJlaHHOM
nporpammon nopsanke. IIlporpammuct wumeeT A€I0 TOJIBKO C
JIOTUYECKUMU pErucTpamu.
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Bapianm 12

a) Kax yxe oTMeuanoch, HOMEpa JOTHUYECKHUX PETUCTPOB
CTaBIATCI B COOTBETCTBHE HoMepaM (DU3UUYECKUX PETHCTPOB.
OTobOpaxeHue peanu3yeTcss ¢ TOMOIIbI0 TabauIl OTOOpaKeHHs,
KOTOpBbIE OOHOBISAIOTCS ITOCJHE JCKOJAMPOBAHHUSA KaXTO0HW KOMAaHIIHI.
Kaxxaplii HOBBIM pe3ylbTaT 3amUChiBacTCs B (QU3HMYCCKUH PETHCTP.
OnHako A0 TexX TOop, MOKa HE 3aBEpPIIMTCS BBINMOJHEHUE KOMAaHI,
3HAYeHHE B OJTOM (HU3HMYECKOM PETHCTPE paccCMaTpUBaeTCI Kak
BpeMeHHOE. MeTo mepeuMEeHOBAHUS PETUCTPOB yIpoliaeT KOHTPOJIb
3aBUCHMOCTEH IO JaHHBIM. B MammHe, KOTOpas MOYET BBHIMOJHATH
KOMaHJbl HE B MOPSAJAKE KX PACIOJOXCHHsS B MNporpamMme, Homepa
JOTUYECKUX PETUCTPOB MOTYT CTaTh JBYCMBICICHHBIMHU, MOCKOJIBKY
OIWH M TOT )€ PErUCTP MOXKET ObITh Ha3HAYCH MOCIEJOBATEIbHO IS
XpaHEeHHUs Pa3dW4YHBIX 3HaueHWH. Ho mockonbky HOMepa PU3MUIESCKHUX
PETHCTPOB YHHUKAJIbHO UACHTUGUIHPYIOT KaXIbld pe3yibTar,...
OCYIIECTBIISIETCS COKpalleHWE TMOTeph Ha BBINOJHECHUE KOMAaHI
nepexojga ¥ MUHUMHU3AMUSA KOHPIUKTOB MO YIIPABICHUIO.

0) KoHQIUKTH MO yNpaBJIEHHWIO MOTYT BBI3BIBAThH Jake OOJbIIuE
MOTepU TPOU3BOJAUTEIBHOCTH KOHBeilepa, YeM KOHGDIUKTHI 10
naHHbIM. Korga BBIIIOJNHSETCS KOMaHJa YCIOBHOIO Ilepexona, OHa
MOXET JMO00 HU3MEHUTh, MO0 HE U3MEHHUTh 3HAYCHHE CUYETUYHKA
koMaHI. Ecam kKomaHaa yCIOBHOIO IepexoJa 3aMEHSeT CUYETYHUK
KOMAaHJI 3HAa4Y€HUEM aJpeca, BBIYHCIECHHOTO B KOMAaHAE, TO MEPEXO0]
Ha3bIBAE€TCS BBINOJHAECMBIM; B MNPOTUBHOM CJydyae, OH HAa3bIBAETCH
HEeBbITIONMHsIEeMbIM. [IpocTtedimuii MeToa paboThl €  YCJIOBHBIMHU
nepexogaMu 3aKJI4YaeTcss B INPUOCTAHOBKE KOHBEHEpa KaK TOJBKO
oOHapyXeHa KOMaHJa yCJIOBHOTO IMepexoja A0 TeX Mop, MoKa OHa He
JOCTUTHET CTYNEHU KOHBEWEepa, KOTOpas BBIYUCIIAET HOBOE 3HAUYECHUE
cyeTuMKa KOoMaHJA. Takue TNpHUOCTAHOBKH KOHBeWepa  H3-3a
KOH(JIUKTOB MO yMPaBJICHUIO JOJKHBI PEaM30BbHIBATHCA MHAYE.
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Bapianm 13

a) Ecnu ucnonb3yrTcsd MEXaHU3Mbl 3aJ€pKaHHBIX MEPEXOJIOB,
COCTOSIHUE MAaIlIMHBl YK€ HEBO3MOXXHO BOCCTAaHOBHUTH C MMOMOIIBIO
OJTHOTO CYETUYMKAa KOMAaHJ, MOCKOJbKY B MNPOIECCE BOCCTAHOBIECHUS
KOMaH bl B KOHBelepe MOTYT O0Ka3aThCs BOBCE
HemoclieA0oBaTeIbHBIMU. B 4YacTHOCTHU, €CJIM KOMaHJa, BbI3BaBIIas
npepblBaHUE, HAXOJHUJACh B CIOTE 3aJE€pPXKKH IMepexoja M IMepexo
OBl BHIMIOJHEHHBIM, TO HEOOXOIMMO 3aHOBO MOBTOPHUTH BBHIMOJHEHUE
KOMaHJ M3 CJ0Ta 3aJep>XKHU TMII0C KOMaHJAy, HaXOJSHIyIOCd 0
LEeJIeBOMY ajapecy KoMaHAbl nepexona. Cama KoMaHIa Nepexoaa yxe
BBINOJIHUJIACHE U €€ MOBTOpeHuss He Tpebyercsa. [lpum sToM anpeca
KOMaHJ M3 CJ0Ta 3aJepKKHU IMEepexoJa MU ILEeJeBOW aapec KOMaHIbl
Nepexojia €CTECTBEHHO HE SBJISIOTCS MocliegoBaTtedbHbIMU. [loaTOMY
HEO0O0XO0IMMO COXpaHITh W BOCCTAaHABJIMBATh HECKOJbKO CUETYUKOB
KOMAaHJ[, YHCJO KOTOPBIX Ha EJIUWHHUIY NpPEeBBIMAET [JIHUHY CJOTa
3aJIEPIKKH.

0) Ilocne o00pabGoTkuM TmpephIBAHUS CHEINHAaIbHBIE KOMaHJbI
OCYUIECTBISIOT BO3BpAaT M3 TMpephIBaHUA MyTeM TMepe3arpys3ku
CUETYMKOB KOMaHJ ¥ WHUIHAJIW3allMd TOTOKa KkKomaHa. Ecuu
KOHBeWep  MOXeT OBITb OCTaHOBJEH Tak, YTO KOMAaHJHI,
HEMOCPEJCTBEHHO IMpEeJIIeCTBOBABIIME BbI3BaBIIEH MpepbhIBaHHE
KOMaH/Je, 3aBeplIalTcs, a cJIeJOBaBIIME 3a HEW MOTYT OBITh 3aHOBO
3amymIeHbl  JJs  BBIMIOJHEHHWs, TO TOBOPIT, YTO KOHBeHep
obecmeunBaeT TOYHOE TMpepsiBaHMe. B wnaeane kKomMaHOa JOJIKHA
MEHSTh COCTOSSHHE MAIlUHBI, U [JId KOPPEKTHOW 0O0paboTKu
HEKOTOPBIX THUNOB TMpepbiBaHUU TpebOyeTcs, uYTOOBI KOMaHJA,
BBI3BIBAIONAS] MPEPhIBAHUE, HE MMeJa HUKAKUX MOOOYHBIX 3PPEKTOB.
JAns npyrux TUNOB NpPEPBIBAHUW, HalpuMep, AJsA NPEPBIBAHUU IO
UCKIIOYUTEIbHBIM CHUTyallUsIM IJaBaloIeil TOYKHW, BBI3BIBAIOIIAS
npeppiBaHUEe KOMaHJa Ha HEKOTOPBHIX MAaIIWMHAX 3alUuChiBae€T CBOU
pe3yJIbTaThl €ule 10 TOr0 MOMEHTAa, KOrja MpepblBaHUE MOXKET OBITh
o0paboTaHo.
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Bapianm 14

a) B »sTux cinyuasx amnmapatrypa JIOJIKHa OBITh TOTOBOM s
BOCCTAHOBJIEHHUS OMEepaHAOB-UCTOYHUKOB, naxe ecliu
MECTOIIOJIOKEHUE pe3yibTara KOMAaH bl coBHmajgaeT Cc
MECTOIIOJIOKEHUEM OJIHOTO K3 ONEPaHAOB-UCTOYHUKOB. Ilommepixkka
TOYHBIX MpPEPHIBAHUN BO MHOTHX CHCTEMax SIBJIAETCS 00s3aTeIbHBIM
TpeOOBaHUMEM, a B HEKOTOPBIX CcHUcCTeMax Oblia OBl BecbMa
KeJaTelbHOM, MOCKOJAbKY OHa ymHpolaeT HHTepdeic omeparuoOHHOU
cucteMmbl. Kak MMHMMYM B MalmlMHax CO CTPAaHMYHOM OpraHHU3aAlHEU
naMaTH WJIM ¢ peanuszanueid apudmerndyeckoid o6paboTku B
cooTBeTcTBHH co ctrangapToMm IEEE cpencTtBa 06paboTku nmpepbiBaHUM
OOJKHBI oOecrnmeduBaTh TOYHOE MpepbiBaHHE JUOO UEIUKOM C
MOMOIIBIO anmapaTypbl, JUOO C MOMOILIbI HEKOTOPOW MOAJAEPKKHU CO
CTOPOHBI  NpPOrpaMMHBIX cpeactB. [lapanmenn3sm Ha  ypoBHE
BBIIIOJJTHEHHWsT KOMAaHJ, IUIAHUPOBAaHHWE 3arpy3ku KOHBeHepa U
METOJAUKA pa3BOpaYMBAHUS LIUKIIOB.

0) Kax ™Mbl yCTAaHOBUIM BBIIIE€, OBTOT THUN Mapaiienan3ma
Ha3bIBAETCH napajmieau3MoM YPOBHS KOMaHJ. CreneHs
napajjaenu3Ma, JOCTylHas BHYTpu 0a30BOro 0j0kKa JOCTaTOYHO MaJia.
Hanmpumep, cpeaHsis 4yacToTa MNEpeXOJOB B  IEJIOYHUCIECHHBIX
porpaMMax cOCTaBisAeT 0KoJo 16%. DTO 03Ha4yaer, 4TO B CpEeOHEM
MEXAYy JABYMS MEPEXOJAAMH BBIMOJHAKTCA MNPUMEPHO NATh KOMAaH.
[TockoJibKY 3T MNATh KOMAaHJ BO3MOXHO B3aWMMO3aBUCHUMBIE, TO
CTEMEHb MEPEKPHITUSI, KOTOPYIO MBI MOXEM HUCHOJb30BaTh BHYTPHU
0a3oBoro 0JIOKAa, BO3MOXHO, OyJaeT MeHbIIe, 4YeM MATb. YTOoOH
MOJIYYUTh CYIMIECTBEHHOE YJIYUII€HUE MPOU3BOIUTEIbHOCTU, MBI
NOJI)KHBl MCIOJIB30BAaTh Mapaijieiu3M yPOBHS KOMaHJ OJHOBPEMEHHO
JUIS  HECKOJbKHX 0a30BbBIX OmokoB. Cambpiii mnpocTtoii cmoco0
yBEJIUYEHUS CTENEHH TMapajjiein3Ma, JOCTYyIMHOTO Ha YPOBHE KOMaH,
SIBJISIETCS MCIOJb30BaHUE Mapajyieiu3Ma MEXy UTepalusIMU IUKJIIA.
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Bapianm 15

a) Te, KTO >Xaxnmand CTaHIApTHBIX OWOJIMOTEK BBOJA/BHIBOJA,
HUTEH, Trpadudeckoro wuHTepdelica, KJIAaCCOB-KOHTECHHEPOB H
NporpaMMUpPOBAHKHE B CETH, T€ MOJYUYHJIU Oxujgaemoe. Bce 310 ObLIO
yke, HO "»kemMuyr" ObLI pacchillaH Mo pa3iudyHbiM 3akpoMaMm. CoOpaTh
BCE BOEJHMHO, COCIMHUTh U CTAHAAPTU3UPOBATH - paboTa TpyaHas, B
ApYyTUX fA3bIKaX TMPOXOJAUBIIAS TrojlaMu, OblIa cjAelaHa U, 4YTO
YAUBUTEIBHO, ATOT MNpPOIECC CTaHAapTU3alMM HE NpeKpamjaercs -
ctannapt Ha API-mudpoBanue, pabora ¢ e-mail, 2D u 3D rpadukoii,
0a3zaMu JaHHBIX, JAOCTYNOM K apxuBaM, 3BykomM u T.A. Ilon
CTaHJIapTOM 3J€Chb TMOHHMAaeTcs TMocTaBka B "eauHoMm ¢iaakoHe"
OYepeIHOT0 HOMEepa BEpCUU, a HE MNPOJOJIKHUTEIbHOE, TOoJaMHu
u3MepsieMoe, OXHUJaHUE CTaHIapTU3AlUU B aKaJeMHUYECKOU WIu
KaKOW-Apyro KOMHCCHH MO CTaHAapTU3auuu. Bpems He xA€T, MOKa
"cTapuKH-aKaJeMUKHU'" MPOCHYTCH.

0) Te, kTO pemua riay6x)e MOTPYy3UThCSI B NMPEeIAMETHYIO 00J1acTh,
MOJIeJb KOTOPOM OHHM W MNPOTPAMMHPYIOT M 3a KOTOPYI C HHUX U
CIpaluBaeT, B KOHEYHOM CUETE, 3aKa34WK, OCTABHJIHU ITOBBIIICHUE
MPOU3BOMNUTEIBHOCTH Y3KHM CIEIMAUCTaM, KOTOpPBhIE€ IMOCTOSHHO
COBEpPIICHCTBYIOT HMCHOJHEHHS KoJa, W NporpaMMbl Ha4YUHAIOT
"nmeratr" 0e3 Kakoro-numbo TEpeNnucChIBAaHUS HMCXOJHOTO KoOja.
[ToBpimeHHAsT MOINP KOMIBIOTEPOB IIJIOC pPa3BUTHE TEXHOJOTHUU
KOMIOHUJISAIUK MO3BOJSIET KOMMHIATOPY CaMOMY peliaTh, CKOJbKO
JejlaTh MPOXOJ0B MO UCXOJAHOMY TEKCTY M KOTJa METOJ JOJIKEH OBITh
BcTaBieH inline. Te, KTo ycrTam cHavajJa wu3ydaTh (aKTHUYECKHU
"gyxou" (MIM  KaXIbIM  CBOM, KaXIBIK moa  cebs)  A3BIK
npemnpoieccopa, 0e3 KOTOpPOTO, MPOCTO YHUTAsI TEKCT NPOTPaMMBI,
NOHATH YTO-NTHOO OBIIO 3aTPyAHUTEIBHO, TE€ C H3YMICHHUEM U
panoCcThIO Y3HAJIH, 4TO NpemnpoIleccopa MpoCcTo HET.
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Bapianm 16

a) KTo mnoHsJI, 4YTO MHOXECTBEHHOE HacJeJOBaHUE OOBIYHO
3aBOJUT B TYNHUK, BBIXOJ M3 KOTOPOTrO0 TOJBKO B OTKa3ze OT
MHOXECTBEHHOTO HAacleJOBaHHUs, TE€ TMOJYYUJIU B3aMEH TMOHATHE
uHrepdeiica. Jlng MHOXKECTBEHHOTO HAacjeJOBaHHA €CTh JIBE
npoOiaeMbl: KOHQIUKT MMEH W MNOBTOpHOe HacienoBaHue. C HUMU
00pIOTCS MOBOJBHO OPUTMHAJIBHO: JUOO CUYUTAIOT KOHQPIUKT HMEH
omubOko# (Smalltalk), ambo, B oOCHOBHOM, ng00aBKOW K HMEHaAM
npedpuKCOB, YyKaszplBalomux Ha wuMeHa kiaccoB (C++), nubo
"0606mecTBAAIOT" NOBTOPHO HacJie1yeMbIe KJIaCCHI. Unes
uHTepdeiica mpumiga B MedTy, OoueBUAHO, U3 s3bika Flavors, rne
UCIOJIb3YEeTCs MOHsATHE mnpumeced (mixin). Hamo orMeTutrh, dYTO
HEOOXO0AMMOCTh NPOrpaMMHUPOBATh BeCh HaOOp METOAOB MHTEpPeiica
BBI3BIBAET HEKOTOPOE HEJIOBOJLCTBO B CpeJe MPOTPAMMHUCTOB,
TpeOyIOIUX COXPaHUTh HHTEpdEeHch, HO JaTh BO3MOXHOCTh HE
nporpaMMupoBaTh Bech (0e3 H3biAHA) HaboOp MeTonOB uHTepdeiica.
B3aMeH oHUM mony4Yuiau MOHIATUE ajanTepa.

0) Tpaduk B ceTu cCkIaabiBaeTCs CIy4alHBIM 00pa3oM, OJTHAKO B
HEM OTpa)XeHbl MU HEKOoTopble 3akoHoMmepHocTH. Kak mpaBuio,
HEKOTOphIi€ TMOJb30BaTeNu, paboTrarwmue Hajg oO0med 3amadei,
(HampuMep, COTPYAHUKH OJHOTO OTJAENa) 4Yalle Bcero odpamarTcs ¢
3ampocaMu JIuOO IPYyr K APYTry, JubOo K 0oOmeMy cepBepy, U TOJBKO
MHOTJAa OHHU HCHBITBIBAIOT HEOOXOJMMOCTh JOCTyla K pecypcam
KOMIIBIOTEPOB Apyroro otnaena. KemareabHo, 94TOOBl CTPYKTypa CETH

COOTBETCTBOBAJa  CTPYKType HMHPOPMALUOHHBIX TOTOKOB. B
3aBUCUMOCTH OT CETE€BOT0 TpauKka KOMIOBIOTEPHl B CETU MOTYT OBITh
pa3aenaeHbl Ha  TpPYyMIbI (cerMeHTsl CEeTH). Komnberorepsl

00beAUHSAIOTCS B TPYyNIy, €CIU OoJiblIas 4acTh MOPOXKIAEMBIX HMHU
cooOuieHu, aapecoBaHa KOMIMbIOTEpaM OJTOW ke rpynnsl. s
pa3xeneHuss CEeTU Ha  CErMEHTBl  MCIIOJB3YIOTCA  MOCTBI U
KOMMyTaTopbl. OHHM DJKpaHUPYIOT JIOKaJbHBIA TpaduK BHYTpPHU
CErMEHTa, He IepeaaBas 3a €ro nNpeaeibl HUKaKUuX KaJapos.
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Bapianm 17

a) OTo mo3BojseT OoJiee palMOHaAIbHO BBIOUPATH MPOMYCKHYIO
CHOCOOHOCTh MMEKOMIUXCA JTUHUUA CBA3M, YUUTHIBASE MHTEHCUBHOCTH
Tpaduka BHYTPHU KaxXJIOW TPYNNbl, a TakXke aKTHUBHOCTh OOMeHa
JaHHBIMH  Mexnay rpynnamu. OJgHako Jokaiau3auus Tpaduka
CpeaIcTBAaMM MOCTOB M KOMMYTAaTOpPOB HMEET CYUIECTBEHHBIE
orpannyeHusi. C OJOHOW CTOPOHBI, JIOTUYECKHE CEIMEHTBHl CETH,
pPacHoJOKEHHBIE MEXIAY MOCTaMH, HEJOCTATOYHO M3 O0JHUPOBAHBI IPYT
OT JApyra, a HMMEHHO, OHHM HE 3allMIIEeHBl OT, TaK Ha3bIBAE€MBIX,
HIMPOKOBENIATEIbHBIX MTOPMOB. Eciiu kakas-nubo cTaHUUSA MOCHIJIAET
MIUPOKOBENIATEIbHOE COOOIIEeHHuEe, TO JTO COOOIIeHHEe MepegaeTcs
BCEM CTAHIHUAM BCEX JOTHYECKHUX CErMEHTOB CETH. 3aluTa OT
IUPOKOBEIIATEIbHBIX MITOPMOB B CETAX, NOCTPOECHHBIX HA OCHOBE
MOCTOB, HMEET KOJMYECTBEHHBIM, a4 HE KA4YECTBEHHBIM XapakTep:
aJIMUHHUCTPATOP IIPOCTO OrpaHUYUBAET KOJIMYECTBO
MIUPOKOBEIIATEIbHBIX IIAKETOB.

0) C npyroii CTOpPOHBI, UCIOJIb30BAHUE MEXaHU3Ma BUPTYaJbHBIX
CErMEHTOB, pPEAJU30BAHHOTO B KOMMYTATOpaxX JOKAJbHBIX CETEH,
NPUBOAUT K TMOJHOW JoOKajdW3amuu Tpaduka - TaKUE CETMEHTHI
MOJHOCTHIO HW30JUPOBAHBI JIPYr OT Jpyra, JaXe B OTHONICHHU
MAPOKOBEMATEIbHBIX KaApoB. IlodToMy B ceTsAX, TOCTPOCHHBIX
TOJBKO Ha MOCTaX M KOMMYTAaTopax, KOMIBIOTEPHI, MpUHAAJIEKAILIUEC
pa3HbIM BHUPTYaJbHBIM CETMEHTaM, He O00pa3ylT eIUHOW CeTH.
[IpuBeneHHBIC HEIOCTATKH MOCTOB M KOMMYTAaTOPOB CBSI3aHBI C TEM,
4TO OHHU paboOTalT MO MPOTOKOJIaM KaHAJIbHOTO YPOBHS, B KOTOPHIX B
SBHOM BHJI€ HE OTpEeJesieTCcsa MOHATHE YaCTU CeTH (MJIM MOJACETH, UJIU
CerMeHTa), KOTOpOo€ MOXHO OblI0 OBl  HCIOJB30BaTh  IPH
CTPYKTYypHU3aluu Oonpuion CETH. Bmecto TOTO, 4TOOBI
YyCOBEPIICHCTBOBATh KaHAJIbHBIH YPOBEHBb, pa3pabOTUYMKH CETEBBIX
TEXHOJIOTHH PEHMIUIU MOPYYUTHh 3ajady MOCTPOCHHS COCTAaBHOW CETH
HOBOMY YPOBHIO - CETEBOMY.
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Bapianm 18

a) CoBpeMEHHBIE BBIYUCIUTEIbHBIE CETH YacCTO CTPOITCS C
UCIIOJNb30BAHUEM HECKOJBKHUX pa3iIUu4YHbIX O0a30BBIX TEXHOJOTHUM.
Takas HEOZHOPOOHOCTH BO3HHUKAET JHUOO MNPU OOBEAHMHEHUHU YXKE
CYUI€CTBOBABIIMX  paHEEe  CETEel, HCHOJB3YIIIUX B  CBOHUX
TPAHCIOPTHBIX NOJCUCTEMAax pa3JUYHbIE NPOTOKOJBl KaHaJIbHOTO
YpOBHS, JIUOO NpU HEpPEXOoJe€ K HOBBIM TEXHOJOTUsAM. VMeHHO s
oOpa3oBaHUs €IUHOW TPAHCOOPTHOU CHUCTEMBI, OO0BEAUHSAIOLIEH
HECKOJIBKO CeTell ¢ pa3IWYHBIMU NPUHLIUIIAMU Mepegadyn uHPopMaluu
MEXJy KOHEYHBIMHU y3JIaMH, M CIyKUT CeTeBOW ypoBeHb. Korma nBe
unu 0ojee ceTel OpraHU3YyIOT COBMECTHYI TPaHCIHOPTHYIO CIyxOy,
TO TaKOW pPEeXHUM B3aUMOJEUCTBHUA OOBIYHO HA3bBIBAIOT MEXCETEBBIM

B3aUMOJICUCTBUEM. s 0003HaUYeHUd COCTaBHOMU CEeTH B
QHTJOS3BIYHOM JIMTEpPAType YACTO TaKXKe MCIOJb3yeTCd TEPMUH
UHTEPCETh. Co3gaHue CIIOKHOM CTPYKTYPUPOBAHHOMU CeTH,
UHTETpUpYIOLICH pa3jn4yHbIC 0a30BEIE TEXHOJIOTHH, MOJKET

OCYHMCCTBIATHCA U APYTUMH CPCACTBAMU ...

0) B uyacTtHOCTH, B 00BEIMHSEMBIX CETAX OJOJKHBI COBIAAATh
MaKCUMaJbHbI€ pa3Mepbl MOJICH JAaHHBIX B KaJpax, TaK KaK KaHaJIbHbIE
MPOTOKOJIHI, KakK MpaBuUio, HE MOANECPKUBAIOT byHKUIUU
dbparMeHTanKK TakKeTOB. MapmipyTu3anus B CETAX C MPOHU3BOJHLHOM
Tonojioruen. Cpeaum MNPOTOKOJOB KaHAJIBHOTO YPOBHS HEKOTOPHIC
oOecneynBaT JOCTAaBKY JaHHBIX B CETAX C TPOMU3BOJBHOU
TOMOJIOTHUEW, HO TOJBKO MEXJY MapOd COCEIHUX Y3JIOB, & HEKOTOPHIE
- MeXJAy JIOBMH Yy3JlaMHW, HO TpPHU ODTOM CE€Th JOJKHA HUMETh
TOIOJOTUID OMNPEIECJIEHHOTO0 W BE€ChbMa NPOCTOr0 THNA, HANpPUMED,
npeBoBUAHYW. Ilpn 00BEAMHEHUH B CETh HECKOJBKHX CETMEHTOB C
MOMOIIBKD MOCTOB HJH KOMMYTAaTOPOB NPOJOJIKAKT JEHCTBOBATH
OrpaHUYEHUSI HA €€ TOMNOJIOTHIO: B TNOJYYHBIIEHCS CETH TOJKHBI
OTCYTCTBOBAThH MNETHU. JIeiCTBUTEIBHO, MOCT 0% ero
GYHKIIMOHAJIBHBIM aHAJIOT - KOMMYTAaToOp - MOTYT pemaTh 3aaady
JOCTAaBKM  IaKeTa ajpecary TOJbKO TOrjaa, Korjga MExIy
OTHPABUTEJIEM M MOJYyYaTEJIEM ...CYHIECTBYET PEXKUM MEKCETEBOTO
B3aUMOJIEUCTBHUSI.

232



Bapianm 19

a) B 1o ke BpeMs Haluuue HU30BITOYHBIX CBS3€H, KOTOpPHIC H
00pa3yloT NEeTAH, 4YacTO HEOOXOoAMMO nJis Jydynieid OalaHCUPOBKHU
Harpy3KH, a TakXe [ MOBBIIEHHUS HAJEKHOCTH CETH 34 CUET
CYUIECTBOBAHHUS AalbTEPHATUBHOIO Mapuipyra B JOINOJHEHHE K
ocHOBHOMY. CeTeBOW ypOBEHb IO3BOJSIET NepeaaBaTh JaHHBIE MEXKIY
A00BIMH, MPOU3BOJBHO CBSI3aHHBIMH Yy3JaMHu ceTu. Peanuzaunus
NPOTOKOJIa CETEBOr0 YPOBHA MNOJIpPa3yMeBAaeT Halu4yue B CETH
CIHELUAJBHOIO YyCTpPOMCTBAa - Mapumpyruzaropa. MapmpyTuzaTopsl
00BEAUHAIOT OTHEJIbHBIE CETH B OOIIYyI COCTaBHYI. BHyTpeHHss
CTPYKTypa KaXJOH CEeTHM He I[0Ka3aHa, TakKk KaK OHa HE HuMeEeT
3HA4Y€HUS TMpPU PpPaCCMOTPEHHH CeTeBOoro nmnportokona. K xkaxaomy
MapumpyTU3aTOPy MOTYT OBITh NPUCOEIMHEHBI HECKOJbKO ceTeil. B
CJIIOKHBIX COCTaBHBIX CETAX IOYTH BCErja CYIMECTBYET HECKOJBKO
QJIbTEPHATUBHBIX MAapLIPYTOB JAJs IepeJadyd IMaKeTOB MEXAY ABYMs
KOHEUYHBIMU Y3JaMH.

0) 3agauy BbIOOpa MapHIPYTOB U3 HECKOJBKHUX BO3MOXHBIX
pEIIAOT MapWIpyTU3aTOPHI, @ TaKK€ KOHEUYHbIE y3Jbl. MapmpyT - 3TO
NOCJE€N0BAaTEIbHOCTh MapUIpyTU3aTOPOB, KOTOPBIE JOJIKEH MNPOUTH
nakeT OT OTHpaBUTENs A0 MYyHKTa Ha3HadyeHUs. MapuipyTuzatop
BBIOMpAEeT MapUIpyT Ha OCHOBAaHUU CBOETO MPEACTABICHUS O TeKyllel
KOHQUrypamuu CE€TH U COOTBETCTBYIOIIETO0 KpuUTepus BbIOOpa
Mapupyta. OOBIYHO B KayecTBE KpPUTEpPHUS BBICTYHAE€T BpeMs
OPOXOXKIAEHHUA MapuipyTa, KOTOPOE€ B JOKaJbHBIX CETAX COBHANAET C
JIUHOW MapupyTa, U3MEPSIEMOW B KOJMYECTBE MPOUAEHHBIX Y3J0B
Mapmpytuzanuu. CeTeBOW ypoBeHb 3aHuMaeT B wMoneanm OSI
NpPOMEXYTOUHOE MOJIOKEHHUE: K ero yciiyram o0paujarTcs NPpOTOKOIbI
MPUKJIAJHOTO YPOBHS, CEAHCOBOTO YPOBHS M ypPOBHSA NPEIACTaBJICHUS.
JInss BBITOMHEHUS CBOUX (PYHKIUMH CeTEBOW YPOBEHb BBI3BIBACT
(GYHKIIMU KaHAJIBHOTO YPOBHS, KOTOPBHIA B CBOIO ouepeab obpamaercs
K cpeacTBaM (pU3MUYECKOTO YPOBHS.
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Bapianm 20

a) duszuyeckuid ypoBEHb BBIMOJHIET Mepegadyy OHTOB II0
bu3nyeCcKuM KaHajdaM, TaKUM, KaK KOaKCHaJlbHBIKN Kabenab, BUTas Mapa
WA ONTOBOJOKOHHBIM Kabenb. Ha 3ToM ypoBHE omnpeaensioTcs
XapaKTEePUCTUKHA (PHU3MUECKUX CpeJ Mmepeaadd JaHHBIX U MapaMeTpPOB
IEKTpUYECKUX curHamsoB. KaHanbHBIM ypoOBEeHBb oOOecmeyuBaeT
nepenavyy Kajapa JaHHBIX MEXAY JIOOBIMH y3JaMH B CETSAX C THMOBOU
TOHmoJorue mnubo Mexay JABYMS COCEAHHMMH Yy3JlaMU B CETAX C
NIPOU3BOJBHOW TOMNOJOTrHEM. B mnpoTOKOIax KaHAaIBbHOIO YPOBHA
3aJ0KeHa OMpeAeJeHHAass CTPYKTypa CBsI3€il MEXJIy KOMIbIOTEpaMu M
cnocoObl WX ajpecanuu. AJnpeca, HCHOJb3yeMbleé Ha KaHAJbHOM
ypOBHE B JIOKaJbHBIX Ce€TAX, YacTo Ha3wiBatoT MAC-aapecamu.
CeTeBoil ypoBeHb OO€cHeUYMBAET JOCTAaBKY JAaHHBIX MEXAY JIOOBIMU
IBYMsI y3J1aMHU B CETU C MPOU3BOJHLHOM TOMOJOTHEH, NPU 3TOM OH HE
Oeper Ha ce0sS HHUKAKUX 00s53aTEIbCTB IO HAJACKHOCTH Mepeaadu
TaHHBIX.

0) TpaHcmopTHBIM ypOBEHBL oOOecIeYMBaeT TIepeaady JTaHHBIX
MEXAYy JIOOBIMH y3JIaMU CETU C TpeOyeMbIM YPOBHEM HaJEXHOCTH.
Jlnsg  »Toro Ha  TPAHCONOPTHOM  ypPOBHE HUMEIOTCS  CpeJCcTBa
YCTAHOBJIEHUS COEITMHEHMUS, HyMepaluu, Oydepuzauuu 51
ynopsigouynBaHus mnakeToB. CeaHCOBBII ypOBEHb MOPEJOCTaABISET
CpeAcTBa yNpaBJeHUS AHATOTOM, MO3BOJSOMUEe GUKCUPOBATH, KaKas
W3 B3aMMOJICHCTBYIOIIUX CTOPOH SBISIETCA AKTUBHOW B HACTOALIUU
MOMEHT, a TaKXe€ MPEJAOCTaBIISACT CPEACTBA CUHXPOHHU3ALUU B paMKax
nponeaypsl oOMeHa COOOICHHUIMH. YPOBEHb INIpeJcTaBiIeHHUsA. B
OTAMYHUE OT HHUXKEIEKAINMUX YPOBHEH, KOTOpPbIE HMEIOT [JEJI0 C
HajaexHOW W dSddekTuBHOUW mepenade OUTOB OT OTHpPaBUTENST K
nojiydyaTeJilo, YpPOBEHb IMPEACTAaBICHUS HMEET [JeJ0 C BHEUIHUM
npejacTaBJieHUeM JaHHbIX. Ha 5»ToM ypoBHE MOTYT BBINOJHATHCS
pa3JIM4HbIe BUJABI MPEOOpa30BaHUs NAHHBIX, TAKUE KAK KOMIPECCHUS U
nexoMmmpeccus, mudposka u nemudpoBKa JaHHBIX.
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Bapianm 21

a) [lpuknanHoil ypoBeHb — 3TO HabOp pa3zHOOOpPa3HBIX CETEBHIX
CEPBHCOB, NPEIOCTABISAEMBIX KOHEYHBIM NOJIb30BaTEIISAM U
npuyioxeHusam. llpuMmepamMu TakuX CEPBUCOB SIBISIOTCS JJICKTPOHHAsS
nmouta, nmepenada (GpanigoB, MOAKIYCHUE yTAJCHHBIX TEPMHUHAIOB K
KOMIBIOTEPY MO ceTHu. [Ipy mocTpoeHUU TPAaHCHOPTHON MOJACHUCTEMBI
HauOONBIIUNH UHTEpPEC MPEeACTaBISAIOT (YHKIUU (PU3HUUYECKOTO,
KAaHAJIBbHOTO U CETEBOTr0 YPOBHEMN, TECHO CBSI3aHHBIC C HCMOJb3YEMBIM
B JaHHOW cetu  0OOpyJAOBaHUEM: CETEBBIMM  aJalTeEpaMH,
KOHIIEHTpaTOpaMu, MOCTaMH, KOMMYTaTOpaMu, MapuipyTHU3aTOPaAMHU.
OYyHKIHUH NPUKIATHOTO M CEAHCOBOTO YpPOBHEH, a TaKXke YypOBHSA
NpEeCTAaBICHUSA  pPEaJU3yITCSI  ONEPAUUOHHBIMU CHCTEMaMU U
CUCTEMHBIMU TMPHUIOXEHUIMU KOHEUYHBIX Yy3J0B. TpaHCHOPTHBIN
YpOBEHBb BBICTYNAET MOCPEIHUKOM MEXAYy ATHUMH JABYMS TCpylIaMu
NpOTOKOJOB. [IpOTOKONBI KaHAJIBHOTO YPOBHS HE MO3BOJISAIOT CTPOUTH
CETH C PAa3BUTOU CTPYKTYpOH.

0) llpexne, yeM MPUCTYNUTh K PACCMOTPEHUIO PYHKIIUI CETEBOTO
YypOBHSI, YTOYHHMM, 4YTO TOHUMAaeTcs mnojJ TepMuHoM "ceTp". B
MNPOTOKOJIaX CETEBOr0 YPOBHA TEPMHUH "CeTh'" 03HAYAET COBOKYNMHOCTH
KOMITBIOTEPOB, COCIMHEHHBIX MEXAYy CO00M B COOTBETCTBUU C OJHOMU
M3 CTaHAApPTHBIX THUIMOBBIX TOMOJOTUH MW HMCHOJB3YIOIUX IS
nepeaadyu MakeToB OOMIyI0 0a30BYI0 CETEBYI TEeXHOJOTHUIO. BHyTpu
CETHU CEerMEHTHI HE pa3JeNIsI0TCS MapuipyTU3aTopaMu, nHadYe 3TO Oblja
Obl HE OJHAa CEeTh, & HECKOJbKO ceTeil. MapumpyTuszaTtop COEAHHAT
HECKOJIbKO ceTeill B MHTepceThb. OCHOBHAasA HAES BBEJACHUS CETEBOTO
YPOBHSA COCTOUT B TOM, YTOOBI OCTaBUTH TE€XHOJIOTUHU, UCIOJIb3YEMBbIE
B 00BEAUHSAEMBIX CETAX B HEM3MEHHOM B BHUJi€, HO N100aBUTHh B KaJphl
KaHAJbHOTO YPOBHS JOMOJHUTEIbHYIO HWHPOPMAIHUIO - 3ar0JIOBOK
CETEBOTO YPOBHS, HAa OCHOBAHUHM KOTOPOUH MOXXHO OBIIIO OBl HAXOJAUTH
ajgpecaT B ceTH ¢ 000N 6a30BOM TEXHOJOTHUEH.
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Bapianm 22

a) B xadecTBe agpecoB OTHPAaBUTENS M IOJydaTeds B COCTaBHOU
cetu ucnonbsyercs He MAC-anpec, a mapa 4YHCEN - HOMEP CETH U
HOMEpP KOMIIBIOTEpPA B NAHHOW CeTH. B KaHaAJIBHBIX NMPOTOKOJAX MOJIE
"HoMep ceTu" OOBIYHO OTCYTCTBYET - MpPEANONaraeTcs, 4TO BCE Y3JbI
OpUHAAJIEe)KaT OJHOM ceTu. SIBHas Hymepanus CeTel NO03BOJISAET
OPOTOKOJIaM  CETEBOTO  YPOBHS  COCTAaBJATH TOYHYK  Kapry
MEXCETEBBIX CBA3E€W W BHIOMpPATh pauUMOHAJbHBIE MapUWIPyThl NpHU
n1000M MX TOMOJIOTUH, UCHOJb3ysd aJbTEPHATUBHBIE MAapUIPYThl, €CIHU
OHU HUMEIOTCSA, YTO HE YMEIOT JeJaTh MOCTHI. TakuM o0pa3om, BHYTpHU
CeTH JAO0CTaBKa COOOIIEHUN PEryJupyeTcss KaHaJIbHBIM ypOBHEM. A
BOT JOCTABKOW NAaKETOB MEXJY CETAMHU 3aHUMAETCS CETEBOW yPOBEHb.
CymecTByeT ABa MOAXOJa K Ha3HAaUYE€HHIO HOMEpa y3jga B 3aroJIoBKe
cereBoro makera. [IepBplii OCHOBAaH Ha MCIOJB30BAaHUU I KaXIOTO
y3Jla HOBOTO aJapeca, OTJIUYHOTO OT TOTO0, KOTOPBIA MCHOJb30BaAJICSA Ha
KaHaJIbHOM YPOBHE.

0) [IpenmymecTBOM TAKOT O moaxojaa SIBIIAETCA ero
YHUBEPCAJIbHOCTh U TUOKOCTh — KaKOB Obl HU OBIT popMaT aapeca Ha
KaHaJlbHOM YypOBHe, (opmar aagpeca y3jda Ha CETEBOM YPOBHE
BeIOUpaeTcs enuabiM. OnaHaKO, 31eCh HMMEIOTCI W HeyaobOcTBa,
CBSI3aHHBIE C HEOOXOIMMOCTHIO 3aHOBO HYMEPOBAThH Y3JIbI, MPHUUYEM
yale BCEro Bpy4yHyr. BTopol moaxoa COCTOUT B MCIIOJb30BAHUU HA
CETeBOM YypOBHE TOro € ajapeca y3ja, 4To OB JaH €My Ha
KaHaJIbHOM  ypoBHe. OTo  wm30aBiaseT  aJaMUHHUCTpaTopa  OT
JOTIOJTHUTEIBHON PabOTHl MO MPHUCBOCHUIO HOBBIX aJPECOB, CHUMAECT
HEOOXOMUMOCTh B YCTAHOBJIEHHH COOTBETCTBUS MEXAY CETEBBIM U
KaHAJbHBIM aJpeCcoOM OJHOTO M TOTO € y3Ja, HO MOXET MOPOJHUTH
CIIOKHYIO 3a/lady MHTEPIpPETAIUH aJpeca y3Jjia Mpu COCTUHEHUU CeTel
¢ pa3HeiMu  (popmaramum anpecoB. Jlag Toro, dYTOOBI HMETh
HHPOPMAIIUIO O TEKyled KOHPUTYypaluu CEeTH, MapIIpyTHU3aTOPHI
oOMeHuBawTCA  HHbpopMmauuei Mexay co0oi Mo cHeuuasbHOMY
MPOTOKOIY.
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Bapianm 23

a) Camplii HWXHHHA YpOBEHb COOTBETCTBYET (QPHU3UYECKOMY U
KaHaJIbHOMY YpoBHsAM wmoaeau OSI. OToT ypoBeHb B NPOTOKOJAX
TCP/IP He pernaMeHTUpPYETCsS, HO MOIAEPKUBAET BCE MOMYyJISIpHBIE
CTaHAapThl (U3UUYECKOTO U KaHAJIbHOTO YPOBHS: I JIOKaJbHBIX
ceTel 3To ..., AN ria00anbHBIX CETEH - MPOTOKOJBl COEIUMHEHUMU
"Touka-touka" SLIP m PPP, nmpoTokosibl TeppuUTOpHANbHBIX CETEU C
komMmyTanueir maketoB X.25, frame relay. Pa3zpaborana Takxe
cneuuangbHas  cuneuumpukKaunus, ompeAendUas  HCHOJb30BaHUE
TexHonorun ATM B KadecTBe TpaHCHIOPTa KaHAJIbHOIO YPOBHS.
OOBIYHO TpU MNOSBIECHUU HOBOW TEXHOJOTHMHU JOKAJbHBIX HIHU
rinio0anbHBIX ceTedl oHa ObicTpo BkJwuaeTcss B ctek TCP/IP 3a cuet
pa3zpaboTku cooTBeTcTBylomero RFC, onpegenstomero MeTon
uHKancyyssuuu naketos IP B ee xaapel. Cnenyroomuii ypoBeHb - 3TO
YPOBEHb MEXKCETEBOIO B3aMMOJEHCTBHUSA, KOTOPBIM 3aHUMAaeETCH
nepegadyeil MakeToB C UCHOJAb30BAHUEM PA3JIUYHBIX TEXHOJOTHUI.

0) B KkaudecTBe OCHOBHOIO MPOTOKOJAa CETEBOrO0 YpOBHA (B
tepMuHax moaenu OSI) B creke ucnonabizyercsa npotokoa [P, koTopsiit
M3HAYAJIbHO MPOEKTHUPOBAJCA KakK IPOTOKOJ MepeJadyu IaKeTOB B
COCTaBHBIX CETAX, COCTOSAMMUX U3 OOJBUIOTO KOJUYECTBA JIOKAJIbHBIX
ceTeif, O0OBEOMHEHHBIX KaK JIOKaJbHBIMU, TaK M TJ00albHBIMU
ca3simu. Ilosatomy mnportokon I[P xopomo paboTaer B ceTsax co
CJIOKHOW TOIIOJIOTHEH, pPaUUMOHAIBHO HCIIOJNb3ys HAJIW4YUE B HUX
HOJACUCTEM M D3KOHOMHO pacxXxolys NPONYyCKHYK CIHOCOOHOCTH
HU3KOCKOPOCTHBIX  JIMHUU CBS3H. [IpoTokon IP  aBusercs
JelTarpaMMHBIM NPOTOKOJOM, TO €CTh OH HE€ IapaHTHUPYET IOCTABKY
MMaKEeTOB A0 y3Jia Ha3HA4YEHUsS, HO cTapaeTcs 3To caenartb. K ypoBHIO
MEXKCETEBOTO B3aUMOJIEHUCTBUS OTHOCATCSI M BCE NPOTOKOJBI,
CBs3aHHEIE c COCTaBJIEHHUEM " MoaupUKaIUCH Ta0OIuI
MapuIipyTH3aluM, TaKhe Kak TMpPOTOKOJb cOopa MapumpyTHOHU
undpopmanuu RIP uw OSPF, a Takxke HOpPOTOKOT MEXKCETEBBIX
ynpapistomux coodmenuit ICMP.
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Bapianm 24

a)llocnennuit OPOTOKOJ npeIHa3Ha4YeH ISt oOmMeHa
uHpopmanueit 00 omMUOKAX MEXAY MapUIpyTU3aTOPAMHU CETH U y3JI0M
- uctounukom mnakera. C momompio cnenuaibHbiXx naketoB [ICMP
coo0mraeTcss O HEBO3MOXXHOCTH JOCTaBKH MMaKeTa, O IPEBBIIICHUHN
BPEMEHHU OJKU3HU HUJIH TMPOJOJDKUTEIBHOCTH CcOOpKHM TMakeTra U3
¢bparMmeHTOB, 00 aHOMAaJbHBIX BEJIUUYUHAX MMapaMeTpPoOB, 00 U3MEHEHUU
MapuipyTa NEpPechlJIKM U TUIA OOCIYXKHUBAHUS, O COCTOSSHUU CHUCTEMBI
u 1.1. Cnenywmuil ypoBeHb (ypoBeHb II) Ha3zpiBaeTcss ocHOBHBIM. Ha
ATOM YpOBHE PYHKIIMOHUPYIOT MPOTOKOJ ynpaBieHus nepenaueir TCP
(Transmission  Control Protocol) u nportokon  jaeiitarpamm
nonn3oBatesnss UDP (User Datagram Protocol). IIpotokon TCP
oOecneynBaeT HAJCXKHYIO Mepeaady coOOMEeHU MexXay yJdaJleHHbIMU
NPUKIAJIHBIMU TIpOIlECCAMHU 3a CYeT o0O0pa3oBaHUSA BHUPTYaJbHBIX
coeaqunenuit. Ilporokon UDP obGecneunBaeT mepenauy OpUKIATHBIX
MaKeTOB JiedTarpaMMHBIM CIIOCOOOM.

0) BepxHuil ypoBEeHb Ha3bIBAETCSA MPUKIAJAHBIM. 3a JOJITHE TOJbI
UCIOJBb30BAHUS B CETAX pa3dUYHbBIX CTPaH W OpraHHU3alUil CTEK
TCP/IP nHakomun Oo0JibIIOE KOJHUYECTBO TPOTOKOJOB U CEPBUCOB

npuKiaagHoro ypoBHs. K  HuUM  oOTHOCATCA  TakKkue  MIUPOKO
UCIOJb3yeMbl€ NPOTOKOJBI, KaK NOPOTOKOJ KONUpoBaHus (aiyios,
IPOTOKOJ IMYIALUHN TEpMHHAIA, IIOYTOBBIU IIPOTOKOI,

UCIIOJB3yEMBIH B 3JIEKTPOHHOMN IOYTE CETHU, TUIIEPTEKCTOBBIE CEPBUCHI
nocTynma K ylnajleHHoOW wuHpopmanuu, takue kak WWW u MHoOrue
apyrue. OCTaHOBUMCS HECKOJbKO MOApPOOHEE Ha HEKOTOPBIX M3 HUX.
[IpoTokon mepecouiku ¢aitnoB FTP peanusyeT ynaneHHBIA OOCTYN K
¢aiiny. Hdns toro, 4utoObl oOecmeuuTh HaJexHYyl0 nepenauy, FTP
HCIIOJB3YET B KA4eCTBE TPAHCIOPTAa IPOTOKOJN C YCTAHOBIEHHUEM
COCIUHEHUU - TCP. Tak, MMOJIL30BaTEIIO NpeIoCTaBIAECTCSA
BO3MOXHOCTh HHTEpPAKTUBHOU pabOTBl C YyAaJe€HHOW MAaNIMHOM,
HaIllpUMep, OH MOXET pacnedaraTb COAEPKHUMOE €€ KaTajaoros.
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Bapianm 25

a) Hakounen, FTP BeimonHser ayTeHTU(PUKAIIMIO TOJb30BaTEICH.
[Ipexnae, 4YemM MOJyduTh JOCTyn K (alay, B COOTBETCTBUH C
NPOTOKOJIOM MOJb30BATENU JOJKHBI COOOIIUMTH CBOE MMS W MapoJib.
Hns npoctyma k mnyOoamudasiM katamoram FTP-apxuBo Internet
napojibHasi ayTeHTHQUKaANUg He Tpebyercsi, U e€e 0O0XOAAT 3a CcueT
UCIOJBb30BAaHUS [JJs TakKOro JOCTyla MNpedoNpeaeIeHHOT0 HUMEHH
noib3oBatens Anonymous. B cteke TCP/IP nporokon FTP
npeayiaraeT Hanbojgee MUPOKUH HAOOP ycayr ans paboTsl ¢ daimamu,
OHAKO OH SBJIAETCA M CaMbIM CIIOXHBIM [JIsi NPOrpaMMHUPOBAHUS.
[IpunoxxeHus, KOTOPBIM He TpeOyrTCsI Bce Bo3MoxxkHocTu FTP, moryTt
UCIOJIb30BaTh APYroi, 60Jiee SKOHOMHUYHBIA MPOTOKOJ - MPOCTEHIIUN
npotokosa mnepecbusiku @aiiaoB TFTP. 3OToT npoTokon peanusyer
TOJBKO Tepenadyy (¢daiiaoB, mNpuueM B KadyecTBE TpaHCHOOpTa
ucmnoJyb3zyercsa 6osee npoctoit, uem TCP, npoTokos 6e3 ycTaHOBICHHUS
coeaunenus - UDP.

0) Ilpotokon telnet obGecmeuumBaeT mepemady mnoToka OalTOB
MEXIYy MpoLecCaMu, a TaKXe MEXAYy IPOLUECCOM M TEPMHUHAIOM.
HaubGonee 4acTto ATOT HOPOTOKOJ HCHOJB3YETCS HJs DMYJIAUUHU
TEepMUHalla yJIaJeHHOro KoMmmbioTepa. Ilpu mcmonb3oBaHUU cepBHCA
telnet N0Jb30BaTENb bakTHUECKHU yhnpaBlisieT yJ1aJd€HHBIM
KOMIBIOTEPOM TaK €, KaK MU JOKaJbHBIA NOJb30BaTENb, MO3ITOMY
TakoW BuUJA JocTyna Tpebyer xopomei 3amuthl. [losToMy cepBepsl
telnet Bcerma HCHOJNB3YIOT KAaK MHUHUMYM ayTeHTU(UKALUIO MO
napoJito, a MHorjga u OoJyiee MOILIHBIE CpeJCTBA 3allUThl, HAIpPUMED,
cuctemy Kerberos. I[IpoTtokon SNMP ucnons3zyercs njiss opraHu3zanuu
ceteBoro ynpaBiueHus. U3nauanbao npotokosn SNMP 6w pazpabotan
IUId  yJOAJEHHOTO KOHTPOJS U YHOpaBJICHUS MaplpyTu3zaTopamMu
Internet, koTopble TPAJAULMOHHO YAaCTO HAa3bIBAaIOT Takxke ma3amu. C
pocTOM mnonyjaspHoCcTH NpoTokol SNMP cranu npumeHsITsr W AJA
yrmpaBJeHUS JI0OBIM KOMMYHUKAIIUOHHBIM 000pyIOBAaHUEM.
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Bapianm 26

a) IlpoGinema ynpaBieHus B npotokoie SNMP paznensierca Ha
nBe 3agauu. lIlepBas 3amava cBsizaHa ¢ nepenadyedl uHbOpMaIUU.
[IpoTtokoabl mepedayn yhOpaBiasSomeEd UWHPOPMAUU ONPEAETSIIOT
npouenypy B3aumojneictsuss SNMP-arenra, paborawmero B
ynpaBisieMoM oOopynoBanuu, u SNMP-moHuTopa, paboratomniero Ha
KOMIBIOTEPE AaJMUHUCTpPATOpa, KOTOPBI YAaCTO HAa3bIBAIOT TaKkKe
KOHCOJIbIO ynpaBieHus. [IpoTokonbsl mepenadyu onpenensoT GopmMaTs
cooOmeHn, KOTOPBIMH OOMEHHMBAIOTCS areHTHl U MOHHUTOp. BTopas
3ajada CBsI3aHAa c KOHTPOJHUPYEMBIMHU NEePEMEHHBIMH,
XapakTepU3yIIIUMHU COCTOSIHUE yHOpaBIsieMOr0 yCTpOMCTBA.
CraHgapThl periaMeHTUPYIOT, KaKU€ JAHHBIE JOJIKHBI COXPAHATHCA U
HaKaljauBaThCs B YCTPOMCTBAX, MMEHA JTUX AAHHBIX U CHUHTAKCHUC
sTux wuMeH. B crtangapre SNMP onpenenena cnenudukanus
uHpopManMOHHONW 0Oa3bl JaHHBIX YyhpaBieHUs ceTblo. Kaxabii
komnbioTep B cetu TCP/IP umeer angpeca Tpex ypoBHEH.

0) JlokanbpHBIM anpec y3jaa, ONpPEIEasiEeMbl TEXHOJOTHEU, C
IOMOUIIbI0 KOTOPOM NOCTPOEHA OTHAEIbHAs CETh, B KOTOPYK BXOIUT
NaHHBIA y3els. Jns y3/10B, BXOASIMIUX B JIOKaJdbHblE ceTU - 3T0 MAC-
aJgpec CeTeBOTrO ajanTepa MM NOpTa MaplmpyTu3zatopa. DTH aapeca
Ha3HA4yaloTCs  NPOU3BOAUTEISIMH  OOOpPYyAOBaHHS M  SBISAIOTCSH
YHUKAQJIbHBIMU aJpecaMH, TaK KaK YIPaBIAKTCS LEHTPAIU30BaHO.
JIiig BCeX CYHIECTBYIOIIMX TEXHOJOTHU JoKanbHbIX ceTeit MAC-anpec
umeeT Gpopmar 6 GaiToB: cTapmue 3 Oaiita - uneHTUPUKATOp PUPMBI
NpOU3BOAUTENSI, a wmiajamue 3 OaiiTa Ha3zHA4YalTCAd YHHUKAIbHBIM
oOpa3zoM camMuM npouszBoauteneM. Jlusg y3m0B, BXOAAMMUX B
rio0albHbBIe CETH, JIOKAJBHBIA aJpec HazHadaeTCcsd aJMHHUCTPATOPOM
ri1o0albHONU CeTH. DTOT ajpec UCHOJb3YyeTCcs Ha ceTeBOM ypoBHe. OH
Ha3Ha4yaeTcs AaJIMUHUCTPATOPOM BO BpeMs KOHDUTypUpOBaHUS
KOMIBIOTEPOB M MapumpyrtuizatopoB. I[P-agpec coctoutr wu3 ABYyX
yacTel: HOMEpa CeTH U HOMEpa y3Jia.
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Bapianm 27

a) Homep cetu MoXxeT OBITh BBIOpPaH aJIMHUHHUCTPATOPOM
NPOM3BOJBHO, JHWOO Ha3HAYEH IO pPEeKOMEHJAIUU CHEIHaJIbHOTO
noapasaesnieHuss Internet, ecnu ceTb JoMKHA paboTaTh Kak cOoCTaBHAas
yacTh Internet. OObluHO mpoBalgepbl ycayr Internet mnonyyaroT
nuamna3oHbl ajgpecoB y noapasaenenui NIC, a 3atem pacnpenensitor
UX MexXay cBouMu aboHeHTamu. Homep y3ma B mnporokose IP
Ha3HayaeTcs HE3aBHCHMO OT JIOKaJbHOTO axpeca y3sia. [enenune IP-
aJgpeca Ha HoJie HOMEpa CETHU M HOMepa y3ja - Tubkoe, U rpaHuia
MEXJAy 3THUMHU NOJIIMH MOXET YCTAaHaBJIMBATHCS NPOU3BOJIBHO. ¥Y3€l
MOXET BXOJIUTh B HECKOJbKO [P-ceTeri. B aTomM cinyuae y3en moykeH
UMETh HECKOJbKO I[P-agpecoB, mo 4uciay ceTeBBIX CBA3€W. Takum
obOpa3zom [P-agpec xapakTepu3yeT HE€ OTJCJbHBIH KOMIBIOTEP WU
MapumpyTu3aTop, a OJIHO ceTeBoe coennuHeHne. CHMBOJIbBHBIN
uaeHTUPUKATOP-UMS. DTOT aJpec Ha3HaydyaeTCs aJIMUHUCTPATOPOM H
COCTOUT M3 HECKOJIbKUX YacTeH.

0) Takoil anpec, Ha3pIBaeMbIl Tak)ke DNS-uMenem, ucnonb3zyercs
Ha NPUKIAJIHOM YpOBHE, Hampumep, B npotokonax FTP unu telnet. B
nporokone IP-aapec y3ma, To ecThb aapec KOMObIOTEpa HJIM NOpTa
MapuipyTu3aTopa, Ha3HadyaeTcsa NPOU3BOJBHO aAMUHUCTPATOPOM CETHU
U TPSIMO HE CBSI3aH C €ro JIOKaJlbHBIM aJpecoM, KakK 3TO CIEJIaHo,
Hanpumep, B npotokose IPX. Iloaxon, ucnonszyemerit B I[P, yno6uo
MCIIOJIB30BAaTh B KPYIIHBIX CETAX KakK IO NPUYMHE €TI0 HE3aBUCHUMOCTHU
oT ¢opMaTa JOKaJbHOTO ajJpeca, TaKk M MO MNPUYHHE CTAOMIBbHOCTH,
TaK KaK B NPOTUBHOM CJy4yae, MIPU CMEHE HAa KOMIBIOTEPE CETEBOTO
ajarnTepa, 3TO U3MEHEHUE MOJKHBI Obl OBLIM YUYUTHIBATH BCE aJpecaThl
BceMupHOU cetu Internet (B ToM ciyyae, €cliu CeTh MOJKJIIOUYEHA K
Internet'y). JlokanpHbIli agpec ucnoab3dyercs B npotokosue IP Tonpko
B IIpelesax JIOKaJbHOW ceTu TNpu OOMEHEe JaHHBIMU MEXAy
MapuipyTU3aTOPOM U y3JOM 3TOU CETH.
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Bapianm 28

a) B npumenmemMm makeTe 3TOT agpec HE yKa3aH, NO3TOMY IeEpen]
MapuIpyTU3aTOPOM BCTAET 3ajaya MNOUCKAa €ro mo u3zBectHomy I[P-
aJgpecy, KOTOpbIMl yKa3zaH B MakeTe B KauecTBe ajgpeca HazHaueHus. C
AHAJIOTUYHOW 3aJadyeld CTAJKUBAETCA W KOHEYHBIM y3€J, KOorjaa OH
XOYET OTMNPaBUTh MAaKET B YAAJECHHYK CETh YEpPE3 MapUIpyTU3aTOp,
MOJAKJIIOYEHHBIM K TOW € JOKAJbHOW CE€TH, YTO W JAAHHBIA y3en. [ns
ompelneneHuss JOKaJlbHOTO aapeca mno IP-agpecy wucnonb3yercsd
npoTokoJ paszpemeHus aapeca. [Iporokon ARP pabGoraeTr pa3indyHbIM
o0pa3oM B 3aBHCHUMOCTH OT TOro, KakKOoW MPOTOKOJ KaHaJIbHOTO
ypoBHA paboTaeT B JaHHOW CeTHM - MNPOTOKOJ JOKaJbHOU CeTH ¢
BO3MOXXHOCTHIO IIUPOKOBEIIATEIBHOTO JIOCTYNAa OJIHOBPEMEHHO KO
BCEM y3JaM CETH, UJH XK€ MPOTOKOJ TJI00albHOU CETH, KaK MPaBUJIO
HE NOAJEPKMUBAKWIINKA I[UPOKOBemWATENbHbIN nocTtyn. CylmecTBYyeT
Tak)Xe€ TPOTOKOJI, pemarlonuii oOpaTHylo 3agauy - HaxoxjaeHue IP-
azgpeca Mo U3BECTHOMY JIOKAJIbHOMY aJipecy.

0) OH Ha3bIBA€TCS PEBEPCUBHBIM W HCMOJb3YETCS NPU CTApTE
0E3JMCKOBBIX CTAHIIMI, HE 3HAIOMMX B Ha4aJbHBIHM MOMEHT cBoero IP-
ajgpeca, HO 3HAKOUIUX aJpPeC CBOETO CETEBOro axamnrtepa. B mokanbHBIX
ceTsax mnporokoa ARP wucnmonp3yer MmMUpPOKOBEMATENbHBIE KaIpbl
NPOTOKOJAa KaHaJIbHOTO YPOBHS Uil MOUCKA B CETHU y3Jia C 3aJaHHBIM
IP-agpecoM. ¥Y3ena, KOTOpOMY HYXHO BBINMOJHUTH OTOOpaxkenue [P-
ajgpeca Ha JOKalbHBIK anpec, popmupyetr ARP 3ampoc, BkimaapiBaeT
€ro B KaJIp MNOpOTOKOJAa KaHAJbHOTO YPOBHS, YyKa3blBas B HEM
u3BecTHbIM [P-agpec, m pacceuiaetr 3anpoc WIMPOKOBEWATENbHO. Bcee
y3Jbl JOKalbHOW ceTu mnoiyudaroT ARP 3ampoc u cpaBHHBAIOT
yka3zaHHbIM Tam [P-agpec ¢ cob6cTBeHHBIM. B cinydyae ux coBmajeHuUs
y3en ¢opmupyer ARP-orBeT, ykaswiBaeT cBoi I[P-amgpec u cBoi
JOKaJbHBIM aapec U OTHPaBJISACT €ro YK€ HalpaBJIEHHO, TaK KakK B
ARP 3anpoce oTnpaBuTeNb yKa3blBa€T CBOM JIOKaJbHbIM anpec. ARP-
3ampoOChl M1 OTBETHI UCMOJB3YIOT OJUH M TOT XK€ popmMar makera.
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Bapianm 29

a) Ilmatrpopma .NET ocHoBaHa Ha €IMHOM OOBEKTHO-
OPUEHTUPOBAHHON  MOJEIH; BCE  CEPBHUCHI, INPEIOCTABISIEMBIE
nporpamMmucTy mniaargopmoi, opopMmieHb B BHUIE €IUHON HepapXuu
KJaccoB. DTO pemaeT MHOTHE MNpoOJIeMbl NpOrpaMMHUpPOBAHUSA Ha
miatrpopme  Win32, korma  OOJBIMIMHCTBO  (PYHKIMH  OBIIH
cocpenoroueHsl B COM-00bekTax, a HEKOTOpble (QYHKIHHU
HeoOxoauMo Oblio BBI3BIBaTH 4epe3 DLL. bmaromaps Ttomy, dTO
npomexytounoe npexactaienue .NET He mpuBs3aHo K Kakoi-iubo
minatgopMme, MpUIOKEHUs, co3naHHbie B apxutekType.NET, sapnstoTcs
MHOTOTIAT(HOPMEHHBIMH. [TInardhopma NET IIPEAOCTABJISICT
ABTOMATHYECKOE YNPABICHUE pecypcaMH. IJTO pEIIAET MHOTHUE
pacIpoCTpaHeHHBIC MPOOJIEMBI, TAKHE KaK YTCUKH MaMsITH, TOBTOPHOE
ocBOOOXAeHUEe pecypca u T.n. Ha camom nene, B .NET BooOie Her

HHUKAKOTO CIoco0a IBHO 0CBOOOIUTH pecypc!

0) M3-3a 3TOT0 yCTaHOBKA HOBOTO NPHUJIOKEHUS MOXKET NPUBECTHU
K TpeKpaueHuo padoThl paHee YCTAaHOBIEHHOrO MpHIOXKEeHUs. B
apxutektype .NET ycTaHOBKa MNpPHUIIOKEHUS MOXKET CBECTUCh K
NPOCTOMY KONMPOBaHUIO BceX (ailyioB B onpeaeneHHbl katanor. [lpu
YCTaHOBKE HCHOJB3YIOTCSA KpUNTOrpadUUecKue CTaHIapThl, KOTOpPHIE
NO3BOJIAIOT IPUAABaTh pPAa3HYK CTENEHb JOBEPUS Pa3JIUUYHBIM
MoayasaM npunoxeHnusda. Hakonen, npunoxenusa .NET He ucmonb3yroT
peectp Windows — BO3MOXHOCTb OTKa3aThCsi OT peecTpa
JOCTUTaeTCsl 3a CUET MCIOJb30BaHUSA MeXaHuU3Ma memaoanHwvix. Ko,
creHepupoBaHHbli  ans  NET, MoxeT ObITh TOpOBEpEeH Ha
0e30macHOCTh. OTO TapaHTHUPYET, YTO NPHUIOXKEHHUE HE MOXKET
HaBpEAUTh IMOJb30BATEII0 MJIM HApYWUTh (GYHKUUOHUPOBAHHE
onepaunmoHHou cuctembl. Takum oOpazom, npunoxenus auga .NET
MOTYT OBITh cepTU(PULIUPOBaHBI HAa Oe30nmacHOCTh. OOpaboTKka OMUOOK
B .NET Bcerza npousBOAUTCSA 4Yepe3 MEXAHU3M MCKIIOUYUTEIbHBIX
CUTyalUui.
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Bapianm 30

a) BeposTtHo, cambeiMm Oounbmum obemanueM .NET ocraercs
MEXbA3BIKOBOE B3aUMOJEHMCTBHUE. Bnepsrie B UCTOPUU
NpOrpaMMHUPOBAHUSA TOSIBISETCS €IMHASI MOJENb, MO3BOJSIOMIAA Ha
PaBHBIX YCIIOBUAX MOJb30BATHCSA PA3JIMYHBIMU A3bIKAMHU JIJS CO3IaHUSA
npunoxenuii. Tak kak MSIL He 3aBUCHUT OT HCXOJAHOTO fA3bIKA
nporpaMMHUpPOBaHUA MU OT IeneBod miaardopmel, B pamkax .NET
CTaHOBHUTCS BO3MOXHBIM pa3BHBaTh HOBBIE MpoTrpamMMbl Ha 0ase
CTapblIX MNpOrpaMM — IIPUYEM H TEPBBIM, KU BTOPOU A3BIKH
NporpaMMUpPOBAHUS HE TaK YK BaxHbl! ECTecTBEHHO, UTO AJII TAKOTO
noaxona K pa3paboTke mOporpamMm HEoOXOAMMO OOECHEeYHTh,
HampuMep, MEXBbA3BIKOBYI0O OTJaAKy (MHOTHE CTaJKHBAaJUCh C
TPYAHOCTSAMHU OTAagku npu BbizoBe C++ Oubnumoreku wu3 Visual
Basic). Visual Studio.NET moanepkxuBaeT 3TOT MPOIECC MPO3PavYHO
IUIsL TOJIb30BaTEdsl W HE JeJaeT pa3jiudyuil MexXAy sSA3bIKaMHu, Ha
KOTOPBIX OBIJIO HAIMCAHO UCXOJIHOE MPUIIOXKEHUE.

0) Ilepeuucnennbie Bwiie ocobenHoctu miatpopmel NET
HO3BOJISIIOT JOOUTHCS MNPOCTOTHl MOBTOPHOTO HCHOJB30BaHUS KoOJa.
Panpme mnmatdpopma Win32 mo3Boiisiia MOBTOPHOE HCIOJb30BaHUE
TOoJNbKO Ha YypoBHe COM-KOMIOHEHT; TENEPh MOXKHO IMOBTOPHO
MCIOJb30BaTh KJACChl M HAcJeIO0BaTh OT HHUX CBOM MNPHUIOKEHHUS.
CaMpiMm OLYTUMBIM HEJIOCTAaTKOM ABISIETCS CYILIECTBEHHOE
3aMEAJIEHHE BBIMOJHEHHUS NpPOTrpaMM. OTO HEYIAUBHUTEIBbHO, TaK Kak
MEXJy HCXOJHBIM  A3BIKOM M MAIIUHHBIM KOJAOM BBOJMUTCH
NOTOJHUATENbHBIM YypOBE€Hb. OHAKO NMPOMENKYTOYHOE NPEIACTABIECHUE
.NET ¢ camoro Hayalla MNOpPOEKTUPOBAJIOCH C€ TMPULEIOM Ha
KOMIHUJSIMIO BPEMEHU HCTONHEHUs (B oTiamuue, oT Java bytecode,
KOTOPBIN pa3pabaTweiBajcs C MPHIIEJIOM Ha HHTepnperanuw). [pyras
npo6nema .NET 3akniouaeTcsa B TOM, 4YTO NPHU €€ CO3/1aHUU OCHOBHOU
ynop Obn caenan Ha C++/Java-nonoOHble SA3BIKM (Hampumep,
KOHCTPYKTOPBI C HIMEHEM, paBHBIM UMEHHU METO/1A).

244



2 CJIOBHUK TPO®ECIMHOI JTEKCUKHA

2.1 TEXHIYHA TEPMIHOJIOI'TA

OJIOKUPOBKA
OJIOKMPOBOYHBIT

OJIOKMPYEMBINA TATIUK

BaJINK

B. BRITSTUBAIOIIUIA

B. BBITSKHOM
BaJIMKOBBIN
BCHTHJIb

B. YIIPaBJISIEMbIN
B3aMOJICHCTBOBATh
BO3JICHCTBHEC

B. MAarHUTHOEC
BOCIIPOU3BEICHUE
BOCCTaHOBHUTEIILHBIN
BpallaeMbln
BpAILATEIbHBIN
BpAILIAOIINN
BpaIllCHUE

B. 3aMEIJICHHOE

B. HENIPEPHIBHOE
BBIJICT
BBITIPSIMUTETh
BBICOKOJIETMPOBAHHBIN
BSI3KOCTh
TEHEPUPOBATH
T'HOKOCTB
ropeJika

T. T0JIOEKHAs

I'. KEPOCHUHOBAS

I'. KHCJIOPOJHO-aOCTUIICHOBAA

OJIOKYBaHHS
0JIOKYBaJIbHUI

npud. 0JIOKyBaHUM, OJIOKOBYBaHUM,
MPIIL. OTOKIBHUN
BAITHK;

BAJIMK BUTSATAIOUHH;
BaJIUK BUTSOKHUI
BaJIMKOBHUI, BaJIKOBUI
BEHTHUJIb

BEHTHUJIb KEPOBaHUI
B3aEMOJIISATH

Jlisl, BIIUB, -BY;

il MardiTHa

BIJITBOPEHHS

BIJIHOBHUH, B11I0YAOBHUM, B11OYI0BUHI

obepTaHmii

o0epTanbHUMA

npu4. 00epTarounid, Ipuil. 00epTaibHUI

oOepTaHHS;

oOepTaHHS CIIOBIJILHEHE,
oOepTaHHs Oe3repepBHE
BHUJIIT

BUTIPSIMITSTY
BHCOKOJICTOBAaHM I
B’SI3KICTH

reHepyBaTu

THYYKICTh

MaJIbHHUK;

MaJbHUK JOBOAIBLHUI
MaJbHUK TaCOBUM;

IIaJbHHUK KHCHGBO-aHeTI/IJIeHOBI/Iﬁ;
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. KUCJIOPOOHO-BOAOpOAHAA
. MHOT'OIIlTaM€HHas

r
r
. pereHepaTuBHAas
. C IYTbEM

r

. CBapOYHas
rpy3
JIBHOKCHHEC
1. BUXPEBOE
JI. BO3BPATHO - MOCTYNAaTEIbHOE
1. BpalllaTEIbHOE
JI. EMKOCTHBIN
JIaBJICHUE
II. U30BITOYHOE
II. UHIYKTUBHOE
. TIPOBOJIOYHOE
JIBOMYHBIN
JIBYTaBPOBBIN
JIBYXCJIOMHHUM
JNEKOAUPOBAHHE
ECITUYHBIN
TyOIMpoBaHKE
€MKOCTb
’KECTKOCTb
KUJIKOTEKY4ECTh
3aKajaka
3.MacJIsIHas
3. IJIaMEHHas
3. IOBEPXHOCTHAs
3. C OXJaXXJIECHUEM B BOJIC
3. CKBO3Has

. crynenyaras E

W

3. YaCTHYHAs
3aroToBKa
3arpyska

3a30p

NajJbHUK KUCHEBO-BOJIHEBUH;
najbHUK 0araTornoiayMEeHEeBUH;
NaJbHUK pEereHepaTuBHUIM;
MaJbHUK 3 TYTTIM;

MTAJIbHUK 3BapIOBaJIbHUN
BaHTaX

pyX;

PYX BUXPOBUI;

PYyX IMOBOPOTHO-NIOCTYITAJIbHUM;
pyx o0epTanabHHii;

pPyX €MHICHUH

THUCK;

HaJIMIpHHUM THUCK;

1HyKTUBHUK;

JIPOTSIHUM;

NBIAKOBUH

JIBOTaBPOBHI

JIBOIIAPOBUH

JIEKOTyBaHHS

JECATKOBHM

JTyOJIFOBaHHS

€MHICTh, (BMECTUMOCTb) MICTKICTh
KOPCTKICTh, -KOCTI1
PIAKOTEKYYICTh, ~HOCTI
rapTyBaHHS,

rapTyBaHHS y MacIi;
rapTyBaHHS IOJYMEHEBE;
rapTyBaHHS [TOBEPXHEBE;
rapTyBaHHs 3 OXOJOKSHHIM Y BOJII;
rapTyBaHHs HACKPI3HE;
rapTyBaHHs CTYIIHYACTE;
rapTyBaHHS YaCTKOBE
3aroToBaHKa; (ACHCTBUE) 3arOTIBIIS
3aBaHTAKEHHS

MIPOMIXKOK, -KKY; 3a30p —3a30py
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3aKOpOTKa
3aMeJICHHUE
3aMeJICHHBIN
3aMeISTh
3aMKHYTBIN
3aTyIUICHUE
3aImuTa

3. MECTHas

3. CTpyHHas
HCTOYHHUK

H. TTNTaHUSA
M3JI0KHUIIA

H. CTaJIbHAs
N30BITOYHOCTD
N30BITOYHBII
W3HAIINBAHUE
U3HOCOCTOMKOCTh
HUCXOIHBIN
KojecbaHue

K. TIOTIepEeYHOe
KOpoOKa
KOpoOKa criopocTeit
KOppo3usi
JIETUPOBAHUE
JIETUPOBAHHBIN
JIETUPOBATh
JIETUPYIOIIU A
JIUTOM
JINTE
M€eJb
MEJIKOCEPUMHBIN
MHO>KECTBEHHBIN
MOIITHOCTD
HajJagka

HaJ1aJJ0YHBIN

3aKOPOTKa
CITOBLJIbHEHHS

CITOBLJIbHEHUI

CTHOBUIBHIOBATH, YIIOBUIFHIOBATH
3aMKHEHUU, 3aMKHYTHU
3aTyIUICHHS

3aXUCT,

3aXUCT MICLIEBHH;

3aXHUCT CTPYMHHHUI

JIKEpEo;

JIKEPENO KUBJICHHS

BUJIMBHHII,

BUJIMBHHUILI CTaJbHA;
HaJMIPHICTh

HaJIJTUIITKOBUM, HAAMIPHUHN
3HOIITYBaHHS, CIIPAIlbOBYBAHHS
3HOCOCTIHKICTB, -KOCTI
MMOYaTKOBHH, IEPBUHHUM, BUX1THUN
KOJIMBAHHS;

nornepeyHe KOJIUBAHHS

KopoOKka

KOpOOKa IMBUIKOCTEH

KOpo3is

JIeTyBaHHSI

JIETOBaHUI

JIETyBaTH, -Y€IIl

JIETYIOUN

JIMTUM, BUITUBaAHUMN

JIATTS

MIJb

npiOHOCEpIHHUI

MHO>XWUHHUM

MOTY>KHICTb

HaJIaroJPKCHHS, HaJlaroHKyBaHHS

HAJIaro>KyBaJIbHUMN
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HaJOXKEHUE

H. Aedopmanuu
HaIrIaBKa
HaIpsHKECHUE
HACTPanuBAEMBbIN
HACTpanBaHUE

HACTPanBAKOIINT

HU3KOJIETUPOBAHHBIN

o0MOTKa
00OMOTOYHBIN
000011aTh

oOpabaTbIBarOIUi

00paboTka
OrpaHUYECHUE
OKOHYATEJIbHBIN
OCHAaII[CHUE
OCTaTOYHBIN
OT/CIIKa
OTKUT
OT)KUTaTh
OTKJIOHEHHUS
ONIYTUMBIA
nepenayda
MMATAIOMINN
IUIaBKa
TUIaBKUH
TJIaBJICHUE
IUIAaBHOCTh
MJICHOYHBIN
IJIOCKOCTh
MMOBEPXHOCTh
MOJBapKa

MOJABUKHOM COCTaB

HaKJIaJaHHS;

HakIaaaHHs Aedopmartii
HaIUIaBJICHHS, HAIIaBKa;
Harnpyra

IIPUJI. HACTPOIOBAHUM
HaCTPOIOBAHHS, HAJIaIHYBaHHS
MpUY. HATQHYIOYHH,

MIPUJI. HAJTaIHYBAJIbHU N
HHU3bKOJIECTOBAHUI

00MOTKa

0OMOTKOBHU, 0OMOTYBaIbHUN
y3arajbHIOBaTH
IPUY.00pOOIISIIOUHiA,

npui. 00poOIIIOBaIbLHUM
00poOKa, 00poOIeHHS
0OMEKCHHS

OCTaTOYHUU

OCHACTKa, OCHAII|CHHS
3aJIMIIKOBUI

00poOneHHs1, 00poOka
BiJIIMAI, -J1y, BIAMIATFOBAHHS
BIIAIIOBATH

BIIXUJICHHSI, BIIXWII, -7Ty
BIIUyTHUM

nepeaaya

MIPUY. KUBJISTYUN; TPUI.)KUBUIbHUAN
IJIaBKa, IUIaBJICHHS
TJIaBKUM

IIaBJICHHS

IUIaBHICTH

ILTIBKOBHIA

IJIOIIMHA

MTOBEPXHS

M1J{BapIOBaHHS

PYXOMHH CKJIaJT
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MMOBMKHOCTD
IMOACOEAMHEHHBIN
MTOCOCANHSATh
MOJI3y4€ECTh
MMOCTOSIHCTBO
IIOTOK
MpeBpallcHue
npesaen

KOHEUYHBIH II.

1. yIIPYTrOCTH
I1. YCTOMYHUBOCTH
I1. JOITyCKaeMBbIU
MPEICIIBHO
MIPEAEIbHBIN
PEUMYIIECTBEHHBIN
IPEUMYIIECTBO
npeoOpa3zoBaHue
npeodpazoBareib
npepbIBaHUE
IPUBOJ]
1. OBICTPOICHCTBYIOIINN
I1. BCIOMOT'aTEJIbHBIN
Tl. MHOT'OJIBUTATEJIbHBIM
1. OMUHOYHBIN

ITPUMBIKAHUC

ITPUMBIKATb

MPUMBIKAFOIIAN

IIPpUOCTAHOBKA

IPUITYCK

npucaaka

PYXJIUBICTh

MPUETHATBHAN, MT1IIMKHECHUN
MpPUENHYBATH, TIMUKATH
MOB3Yy4iCTh, -HOCTI

CTaJICTh

MOTIK

MEePETBOPEHHS

Mexa, TPaHUIIs;

(M3MepeHus) KiHIIeBa TPAHUIIS;
MeXa BUMIPY;

IpaHULIsl PY>KHOCTI;

IPaHUIlS CTIMKOCTI;
JIOIyCTHMA TPAHUII (MEXKa)
TPaHUYHO

TPaHUYHUHN, TT1CUITFOBAHHS
IIEPEBAXKHUIN

nepesara

NIEPETBOPEHHS; IEPETBOPIOBAHHS
MIePETBOPIOBAY

nepepuBaHHS

MIPUBOI;

MIPUBO/I IBUIKOISITEHUN;
MIPUBO/I JOTIOMIKHU;
MIPUBOJI 0araToBUTYHHH,
MPUBOJ OTMHOYHUH
MPUMUKAHHS; (IPUCOECIUHEHUE)
npUeIHYBaHHS, (IpUIeTaHKe)
MPWISITAHHS

NPUMHUKATH; (TPUCOEIUHSATD )
MIPUETHYBATH

MPUJIETIINA, PUIICKHUN
(CMEXXHBIN) CyMIKHHMA
MPUTTUHEHHS

MIPUITYCK,-KYy

npucajka; (I1eMcTBUe) NprucaKyBaHHS;
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MIPUCATOYHBIN

MIPUCTIOCOOICHHE

MpUXBaT
MpUXBaTKa
MIPOBOJIOKA
MPOKUTAHUE
I1. OTBEPCTHUS
MIPOU3BOUTEIIb
MIPOU3BOIUTEIILHOCTh
I1. FApAHTUPOBAHHAS
II.JICUCTBUTEIILHAA
I. CyTOYHast
I1. yacoBas

IMPOU3BOAUTD, IIPOU3BCCTU

IPOU3BOJICTBO
. EAUHUYHOE
II. KPYITHOCEPUHOE
. MACCOBOE
I1. MEJIKOCEPUITHOE
. TIOTOYHOE
IIPOU3BOJIbHBIN
IPOKAJINBATh
IPOKAIUBAEMOCTb
poKaTkKa
HEIpephIBHAS II.

MIPOKATHBIN

IIPOKATBIBAEMBII

ITPOKAThIBATb

(OKOHY. JIEWCTBUE) IPUCATKEHHS,
NpUCAJAHUM; (CIy>Kalui AJIs IPUCATKA)
MpUCAIKyBaTbHUN

(Ie¥CTB.) MPUCTOCYBAHHS,

(ycTp.) IpUCTpIid, -pOrO

npuxBar (IHCTpyMEHTA)
pUXBavyyBaHHS

TpIT

pOMaTIOBaHHS;

MPOTATIOBAaHHS OTBOPY

BUPOOHHUK, -Ka
MPOyKTUBHICTh,-HOCTI;
POYKTUBHICTh TapaHTOBAHA;
IPOJYKTUBHICTH JIMCHA;
MPOJIYKTUBHICTh 1000BA;
POYKTUBHICTH MOTOJIMHHA;

1 (nenatb, coBepIIaTh) pOOUTH, 3pOOUTH;
(MpoBOUTH) IPOBAIUTH, IPOBECTH;
2 (BeIpabaTbIBaTh) BUPOOIATH,
BUPOOJIIOBATH, BUPOOUTH
BUPOOHMIITBO;

BUPOOHUIITBO OJIMHUYHE;
BUPOOHMIITBO BEJIUKOCEPINHE;
BUPOOHMIITBO MACOBE;
BUPOOHUIITBO JIpIOHOCEPIHE;
BUPOOHMIITBO MMOTOKOBE

JOBUIbHUH

MPOTapTOBYBATH, -BYEI
MPOrapTOBYBaHICTh, ~HOCTI
MpOKaTKa, MPOKAaTyBaHHS;
Oe3nepeBHE MPOKATYBaHHS
POKATyBaJIbHUIL; MPHIL.(CTIOCOOHOCTbD,
CBOMCTBO) MPOKATHUI
IIpOKaTyBaHUM

IIPOKaTyBaTH
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MIPOPE3NHEHHBIN

MPOCIIOWKA

IPOCMOTP

MPOCTPAHCTBEHHBIN

IMPOTsKCHHOCTD

IMPOYHOCTb

Pa3bEMHBIN

PACKHUCIICHHUC

pacrievyaraTh

pacrias

PacCIlLIaBJIATDb

paciojiaraTb

PacCIIOJIOKCHUA

pacTBop

pacuer

padbuHUpOBaHUE

pe3aHue

pesleaepKaTeb

pe3nba

pecypcbl
CaMOOTBUHYHMBAHHUE

CaMOTOPMOKCHHC

coop

OYHBIU

CBapUBAEMOCTh

CBapuBaTh, CBAPUTH

CBapka

C

C

C
C
C
C
C
C

.dBTOMAaTH4YCCKasi

. @prOHO-1yroBas

. aTOMHO-BOJIOPOTHASI
. allETUJICHO-BO3/yIIIHAS

. ADCTUIICHO-KHUCIIOPOJHAA

. BHAIIyCK

. BOJIOPOTHO-KHCIIOPO/THAS

. JaBJICHUEM

MPOTryMOBaHUH

MPOIIAPOK, -PKY

(Iporiec) mepersig

IIPOCTOPOBUM

MPOTSKHICTD, TOBKHUHA

MIIHICTB, ~-HOCTI

PO3HIMHUH; (Pa3bEMHOCTH) PO3HIMHICTh
PO3KHCIICHHS

pPO3IPYKYyBaTU

pO3IIaB

PO3IUIABIIATH, -JIS€NT
PO3TaIIOBYBATH

pO3TallyBaHHs

PO34MH, -HY; (HOXKHHULI,

HUPKYJIS U T.I1.) PO3XHIL, -ITY
PO3PaxyHOK, -HKY

padinyBaHHS

pi3aHHs, KpastHHS

pi3lieTpumMay, -ua

pi3b0a

pecypcu

CaMOBIJIrBUHYYBAHHS
caMOTaJIbMyBaHHS

CKJIaJTaJIbHAN

3BapIOBaHICTh, ~-HOCTI
3BaprOBaTU, 3BApPUTU
3BaprOBaHHS;

3BaprOBaHHS aBTOMATUYHE;
3BapIOBaHHS aprOHO-TYTOBE;
3BapIOBaHHS aTOMHO-BOJIEBE (JICHCTBUE);
3BapIOBAaHHS allETWJICHO-TIOBITPSHE;
3BapIOBaHHS allETUJICHO-KHUCHEBE,
3BaprOBaHHS BHAITYCK
3BapIOBaHHS BOJJHEBO-KHCHEBE,

3BApPIOBAHHS THCKOM;
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C. KOHTaKTHas
C.Ky3HEYHas
CBapKa IUIaBJIECHUEM
C. I. o1 (hIFOCOM
C. II. HOTOJIOYHAs
C. II. TOYEYHas
CBapHOU
CBapOYHBIN
CBEPJICHUE
CBEPJIMJIBHBINA CTAHOK
CETh
ceyeHue
C. paIMaJIbHOE
C. IOTIIEPEYHOE

CKOJIBXKCHHC

. JIETUPOBAHHBIN
. Harapa
. IPOMEXYTOYHBIN
. TACCUBUPYIOIIAN
C. IPOBOAIINI
cMa3ka
CMAa304YHO-OXJIAKIAIOIINE
CMEIIIEHNE
COBMENICHUE
COCMHEHUE
c. 6e3 3a3opa
. THOKOE
. Bpalaroiieecs
. ’KECTKOE
. 3AI10IJTALIO
. 3BE€310M1
. HAXJIECTOYHOE

. IINIOTHOE€

o o o o o o o O

. IOABMKHOE

3BaprOBAaHHS KOHTAKTHE;
3BaprOBaHHS KOBAJIbCHKE;
3BaprOBaHHSI IJIABJICHHSM;
3BapIOBAHHSI IJIABJICHHAM IT1]] (PIIFOCOM;
3BapIOBAaHHS IUIABJIEHHSM CTEIIbOBE;
3BapIOBaHHS IJIABJIEHHSM TOYKOBE
3BApHUU

3BAPIOBAJIbHUMN

CBEITIHHS. CBEPIJICHHS
CBEpUITWIIBHUI BEPCTAT

Mepexa

NEepPETHH, -HY, TIepepi3, -3Y;
nepepi3 pajiiaibHui;

nepepi3 NonepeuHuit

KOB3aHHS ,CKOB3aHHS

miap, -py;

iap JEroBaHu;

iap Harapys;

miap NpoOMIiKHUIA;

1ap NaCUBUPYBAJIbHUM;

map MpoBiTHUIN

3MallleHHs, 3MaIyBaHHs, 3Ma3yBaHHs
MaCTUIILHO-0XOJIOIKYIOU1
3MILIEHHS

cyMileHHsI; (YCIOBUI) MO€ETHAHHS
3’€IHAHHSI, CITOJIYKa;

3’eHAHHS 0€3 3a30pa;

3’€THaHHS THYUKE;

3’€THaHHS 00E€pPTOBE;

3’€JHAHHS KOPCTKE (TBEPE);
3’€THAHHS BPIBEHb, BIIECPTh;
3’€THAHHS 31PKOIO;

3’€JHAaHHS HAIlyCTKOBE;

3’€IHAHHS MIITHE;

3’€THaHHS PyXOME;
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C. pa30opoyHOe
C. pa3bEMHOE
C. CBapHOE
. CBHHUMBaHUEM
. CTyTICHYaTOe
C. CILIMBHOE
C. TaBpOBOE
Cco00MIaTh
coo01IeHHE

CONPOTHUBIICHUE

c. oOpatHoe
COPTONPOKATHBIN
COCTaB

CILJIOIITHOM

CTalb
C. ayCTECHUTHAs
c. ObICTpOpEXYyIIAs
C. BOpOHEHAs
C. BBICOKOKQUY€CTBEHHAs
c. paduHUpPOBaHHAS
C. caMO3aKaJuBaroIas
C. YIJIepOAHCTAs
CTaJIETUTENHBIN
CTaHOK
CTEP/KEHb
CTEpP)KHEBOU
CTpyHHBIN
CTpyS
CTBIKOBOE COEJJUHEHUE
CYETYMK (armapar)
TEKYILAN
TEIJIONPOBOAHOCTD

TEMIOCTONKOCTh

3’€JTHaHHS PO30IpHE;
3’€IHaHHA PO3HIMHE;
3’€IHaHHS 3BapHE;
3’€IHAHHS 3TBUHYYBAHHSIM;
3’€HAHHS CTYIMHYACTE;
3’€IHaHHS 3IUBHE;
3’€IHaHHS TaBPOBE
(mepemaBath) nepeaBaTH

(mepenaBaHuem) nepenaya

orrip, onopy; (0 Pe3UCTope) OIMPHHUK;

(0 ko3 duIeHTe) OMIPHICTS;
OITip 3BOPOTHUI
COPTONPOKATHUU
CKJIaJI, -y; CyMIII, -1
1 cymuinpHuUi;
2 (HempepbIBHBIN) Oe3MepepBHUt
CTallb, -JIi;
CTaJIb AyCTEHITHA;
CTaJIb IIBUIKOPI3aIbHA;
CTaJIb BOPOHOBAHA,
CTaJIb BUCOKOSIKICHA;
cTayb padiHOBaHa;
CTaJIb CAaMOTapTiBHA;
CTaJIb BYTJICIICBA
CTaJIEITMBAPHUAN
BEpCTaT, -Ta
CTPWKEHb, -)KHS
CTPUIKHEBUU
CTPYMUHHUU
CTPYMIHb, -MEHS
CTUKOBE 3’€IHAHHS
JTYUIBHUK
MMOTOYHUM
TETUIONPOBITHICTh

TEIJIOCTINKICTD, -KOCTI

253



TOK
TOPMOKEHHE

TO4YKa (TIJIaBaroIas)
TpeHUE

TpemmHa

yIIIepo.

yTOJIbHUK

YAETbHBIN
y3el

YKpYIHEHHE

YIPOILIEHUE

YIOPYTUid pEMEHb

YCUJICHUE

YCUJIUTEND
y. OBICTPOICHCTBYIOIIHIT
YCUJIUTENb-BBITPSIMUTEIb
y. nuddepeHupyrommi
Y. U3BMEPUTENbHBIN
YCUJIUTENb-OTPAHUYUTEIb
y. TIOJTYIIPOBOJHUKOBBIN

YCUJIATENIbHBIN

YCKOpPEHHUE

YCKOPUTET

YCTPOMCTBO

yTeuka(mamsiTH)

XPYIKUN

LETTh

4acToTa

YepBAYHbIE TIepeaun

YyTyH

IIHUPOKOBEMATETbHBIN

ETOYHBIN

auerka (maMsTi

CTpyM
raJIbMyBaHHS

rJlaBaroya TouKa

TepT

TpilMHA

BYTJICIIb

(4epTeKHBIN, JETaTb KOHCTPYKIIUHN)
KOCHHEIIb, -HIIS

MU TOMHUMN

BY30J1

30UIBIIICHHS, YKPYITHEHHS,
YKPYIHIOBAHHS

CIPOIIEHHS

NPY>KHUW PEMiHB, -MEHIO

M ICHICHHS, IT1CHIFOBAHHS
MCUIIIOBAY;

MACHIIOBAY IIBUIKOIISJIbHUI;
M1JICUITIOBAY -BUTIPSMIISY;
M1ICUITIOBAY AU EPEHIIIOBAIbHHIA;
M1JCUIIOBaY BUMIPIOBAJIbHUM;
M1ICHITIOBaY-00MEKHUK, OOMEKyBay;
IT1JICUJTIOBAY HaITIBIPOBITHUKOBUI
M ICHITFOBAILHAN

MIPUCKOPCHHS

MIPUCKOPIOBAY

MPUCTPIif; (MpuOOp) mpua
BTpara (1mam’sTi)

KPUXKHUU, JIAMKUN

JIAHITIOT

JacToTa

4yepB’siuHa repeaaya

YaByH, -HY

IUPOKOMOBHHM

(anmapar) miTKOBUH (amapar)

yapyHkKa (mam’sTi)
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2.2 EKOHOMIYHA TEPMIHOJIOI'TA

aKLMOHEP
aMOpTHU3aLUS

Oe3HAIMYHBIN pacyeT

BEAY LU

B3HOC
B3BICKAHUE HAJIOIOB
BJIOJKEHUE CPE/ICTB
BHEJPEHUE
BHEITHEDKOHOMHUYECKUH
BO300HOBJICHHE IOCTABOK
IO

JIOXO/I

JOYEpHEE TPEIMPHUATHE
JOYCPHSS KOMITAHHS
3aeM

3aKJIagbIBATh OCHOBBI

3aKITIOYUTH (JI0TOBOD)
3aKOHOJIATEIHCTBO
3arpoc

3aTpaThl

3as1BKa

3BEHbBS

3€MEJIbHBIC YTObs
U3JICTTHS

U3JICPIKKN

M3HOC

UMYIIIECTBO
WCIIOJTHUTEIILHOCTh
WCIIBITAaHUE

UCTeIl

KOHKYPEHTOCTIOCOOHOCTh

aKIloHep

aMOpTH3AITis
0€3roTiIBKOBUN PO3paXyHOK
MIPOBITHUM, TOJIOBHUM;
(cyr.) Bexy4duit

BHECOK

CTSITHEHHS I0IaTKIB
BKJIAJICHHS KOIITIB
YIPOBAKEHHS
30BHIIIHLOCKOHOMIYHHMA
IIOHOBJICHHS MOCTaYaHHS
yacTKa, mau, maiika
JIOXOJI

JOYIpHE TATPUEMCTBO
JIOYIpHSI KOMITaHis
II03UKa, I03HYKa
3aKJIagaTy 1 IBaJINHA
(byHaaMeHT; 3aCHOBYBATH )
YKJIACTH (JI0TOBIp)
3aKOHOJIaBCTBO.

3aIuT, TOMUT, TOTpeOn
BUTpATH

3asBKa

JIAHKH

3eMeNbHI YTias

BHPiO, -poly

BUTPATH.

3HOC, -Cy, 3BHOIICHH:, CIIpAlfOBAHH

MaiHO

PETENBHICTh, CIIPABHICTH, CTAPAHHICTD

BUIIPOOYBAHHS

IIOo3uBaY; IIO30BHUK,; ITO3HNBAaJIbHUK

KOHKYPEHTOCTIPOMOKHICTh
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KOHCTPYHUPOBAHUE

KOA(PPUIIMEHT TEKy YeCTH

JIBroTa
MaTepUaTOEMKOCTh
HaJIMYHBIE (JICHBIH)
HAJIOT Ha NMPUOBLIH
HaJIoT

0000 IEHHBIN
000poT
000CHOBaHUE
000CO0ICHHBIH
00cITy)KUBaHHE
OKa3bIBaTh BIIUSHUE
OKyTIaeMOCTh
OCHAIICHUE
OTBETHBIE MEPBI
OT/IeNIKa
OTKJIOHEHUS
OTpacieBoOu
OTOpOYKa

OTUET

OTYETHOCTH

nau

MEPBUYHOE 3BEHO

IIOBCEMECTHBIN
MMOJIBUKHOM COCTaB
ITOABIKHOCTD
MO1/1eKaTh
0ICOOHBIE TPOMBICIIBI

MO JUYNHEHHBIN

noJ3yIas MHQIAIms
MOJTHOMOYHE

HOOIIPEHUE

KOHCTPYIOBaHHS
KOe(]iIli€HT IIIMHHOCTI

nuUIbra

MaTepiaioOEMKICTh, MATEPIAIOMICTKICTh

rOTIBKa

MOJaTOK Ha MPUOYTOK
IOJIATOK

y3arajJbHEHUHN

obopoT; (aener) o0ir, -y
OOTpYHTYBaHHS
B1JIOKpEMJICHU I
00CITyroByBaHHS
BIJIMBATH

OKYIHICTh

OCHACTKa

3aXOJIU y BiJIIOBI/Ib
00po0bieHHs, 00poOKa
BIIXUJICHHSI, BIIXWII, -7y
rajxy3€BHN

BIJICTpOUKa

3BIT

3BITHICTB

nmam

MEepBUHHA JIAaHKa

TriepIie, mepi
MOBCIOJTHUM

PYXOMUU CKJIa]
PYXOMICTh, PYXJIUBICTh
M1UISITaTH

n1coOH1 (JOTOMIXKHI) TPOMUCIIU
I JIJISTIIAH, T ATOPSTIKOBAHHH,
[T1IBJIATHUNA

noB3y4a 1HIAIISA
ITOBHOBAYKECHHS

340XO0YCHHA
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HOOUIPSIThH
MOCTABIINK
MOCTYIUJICHHS

MpaBoO COOCTBEHHOCTH
MIpEBpaIICHAE
IpeIBapUTEIHLHO
IPEeIBOCXUIIATh
PEJI0KEHNE
MIPEIOCTABUTH
MIPEAMOCHUTKH
pearno4YTeHUe
IPEeANPUHUMATETHECTBO
peayraabiBaTh
MIPEAIIeCTBOBATH
npeoOpa3oBaHue
npuberats (K)
puObLIH
IPOU3BOIUTEIHLHOCTh
MIPOHU3BOCTBO
IIPOCTOM
MPOTSHKEHHOCTD
PacXoIbl

pacU€THBIN CYET
pecypcbl

PO3HUYHAST TOPTOBJIS
PBIHOK cOBbITa
PBIHOYHAS TTOJIUTUKA
COBIT

celka
ce0ecTOUMOCTh
ceTeBas CTPYKTypa
CKOJIB3AIIIasI 1IeHA
CMeITeHuE
COOCTBEHHUK

COBMECCTUTECIIBCTBO

320X0YyBaTH
NOCTa4YaIbHUK
HA/IXOJDKCHHS
MPaBO BIACHOCTI

NIEPETBOPEHHS

3a311anerim>, IMONICPCAHBO, CIIOYATKY

nependadaTH, BUMEPEIKaTH
MPOTTOHYBaHHS, TIPOMO3UITis
HaJaTH

nepeIyMOBU

nepeBara

M1ITPUEMHUIITBO
nepeadoadaTu

nepeayBaTh

NEPETBOPEHHS, TIepeOy10Ba
ynaBaTucs (J10); 3Bepratucs (10)
puOyTOK

MPOYKTUBHICTH, ~-HOCTI1
BUPOOHHIITBO

(cy1r.) mpocTii
MPOTSHKHICTD, TOBKHWHA
BUJIATKU

PO3paXyHKOBHM PaxyHOK
pecypcu

pO31piOHA TOPTIBIISA

PUHOK 30yTY

PUHKOBA MOJTITHKA

30yT

yrojaa

coO1BapTICTh

CIThOBA CTPYKTYpa

HecTasa (3MIHHA I[iHA)
3MIIICHHS

BJIACHUK

CYMICHUIITBO
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COIJIaCOBAHHBIN
COJIcHICTBUE
COINPUKOCHOBEHUSA
COITPOTHUBIICHUE
COCPENOTOUYECHUE
COCTaB

COYETaTh

CIIpocC

cpeacTna
CTpaxOBaHUE

CUET TEKYIIUU

CBIpbE

TaMO>KEHHas JAeKJIaparus
TaMOKHS
TOBapPUIIECTBO
TOBapo0OOPOT
TOBAPOIPONU3BOIUTEIIb
TPYZ0BOE COTJIALICHUE
TPYAOEMKHI
TIIATEIbHBIN

yOBITOK

yOBITOYHBIT
YAETbHBIN

YKPYITHEHHE

yIPaBICHYECKUN
YCPEAHEHHBIN

YCTaBHBIM KallUTAJl
YCTPOMCTBO
yUpeauTeNbHbIN (JOKYMEHT)
YA3BAMBIN
IIEHOOOpa30BaHHUE

LIETIb

AKCIIOPT

MOTOJPKEHUM, Y3TOKEHUI
CIPUSIHHS

CTUKaHHS

O11ip, -pYy, OMIPHICTH, ~-HOCTI
30CEePEIKeHHS, CKYITYCHHSI
CKJIaMd, -1y

CIOJIy4aTH, MOEAHYBATH
HOMUT

3aco0u; (JICHS)KHBIE) KOIITH
CTpaxyBaHHs

paxyHOK IMOTOYHUN
CUpOBUHA

MUTHA JeKIaparlis
MUTHUIIS

TOBapUCTBO
TOBapo0OOPOT
TOBapOBUPOOHUK

TPyAOBa yrojaa
TPYJAOMICTKHIA

CTapaHHUU, PETEIbHAN
30UTOK, BTpaTa

30UTKOBHIA

MMUTOMUU

30UTbLIECHHS, YKPYITHEHHS,
YKPYITHIOBAHHS
YIPaBIIHCHKUAN
yCepEeaHECHU

CTaTYTHUN KarmiTal
OyJll0Ba, -BU; IPUCTPii
3aCHOBHMIILKUN (JOKYMEHT)
ypa3iauBUi
I[IHOYTBOPEHHS

JQHIIOT

EKCIIOPT
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