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HEHTPAJIGHBIN IMTPOIIECCOP U TAMATH
KOMIIBIOTEPA

Hean padorsi:

O3HaKOMUTBCS ¢ OPTraHM3alMENd MPOIECCOPa M OCHOBHOM MaMsATH KOMIBIOTEPA U MX
B3aMMOJICUCTBUEM IIPH BBIMOJIHEHUM KOMAH] MPOrpamMMbl. I10Ny4nuTh HaBBIKM pPabOTBI C
acceMOJICPHBIMH 0TI JUNKAMH.

TeopeTuyeckue cBeeHUA

I'naBHBIM cpenctBoM o0pabotkn nHpopmanmu B [IOBM sBisiercs LEeHTpaIbHBII
npoueccop (LII1), BbIMOJHEHHBIM, Kak MpaBUIO, B BUAE OJHOM MHMKpPOCXEMBbI BBICOKOH
CTENCHU WHTErpalyy, B CBA3M C YEeM €ro TakKe Has3bBaloT Mukporpoueccopom (MII).
IMporpammuct, padotatomuii ¢ [I9BM, umeer noctym k pecypcam MII, k gucity KOTOPBIX
OTHOCSATCSI ~ IPOrPaMMHO-IIOCTYIIHBIE  PErMCTpbl.  PerucTpsl  mpencraBisioT  coboit
3alI0MUHAOLINE yCTpOHCTBa (UKCUPOBAaHHOMN pa3psaaHoCTH, PacIoIOKECHHBIE
HEMOCPE/ICTBEHHO Ha KpHUCTajljle Ipoleccopa. B HUX MOXHO 3aHOCUTh M M3 HUX MOXKHO
CUUTHIBATh JaHHble C nomolpro koMana MII. CoBOKYIHOCTb HPOrpaMMHO-IOCTYIHBIX
PETUCTPOB OIpeAesseT JIornueckyro opranuzaruio MII.

Peructpel ucnosp3yroTcs U YIpPaBICHUS  BBIIONHAIOIICHCS NPOrpaMMOM, s
aZpecalli HaMsATH M sl obecriedeHHs apU(PMETUYSCKUX BBIYUCICHUH apUdMeTHKO-
joruyeckuM yctpoiictBoM (AJIY). Kaxnslif peructp umeer [UIMHY B OJHO CJIOBO U
ajzipecyeTcs 110 UMEHU. BUThI perucrpa NpUHATO HyMepOBaTh CIIpaBa HaJIeBo:

[5Tualoli]ulwo]olsl7]lels]al3]2]1]0]

Ha puc.1.1 noka3ana norudeckast opranm3anusi, a Ha puc.l.2 — obmas crpykrypa MII
Intel 8086, B cocraBe koToporo wuMeercs 14 TPOrpaMMHO-ZOCTYIHBIX PErUCTPOB
paspsaHocThIO 16 6ut. IIporeccopsl mocieayomux nokoneHui 3ot cepun (180286, 180386
U T.J.) UMEIOT PsiJl JOIOJIHUTEIBHBIX PETHCTPOB, OOBIYHO OoJiee BEICOKOH pa3psIHOCTH. DTH
PETUCTPBI 31€Ch HE pACCMaTPUBAIOTC.

Baxusiv xomnonentoMm [19BM sBusercs onepatusHas namsats (OI). Jlormdaecku oHa
OpraHN30BaHa B BHJE MOCIENOBATENBHOCTH 6aiiToB ¢ anpecamu ot 0 go 2" —1, rae n — wucio
paspsnoB  anpeca. Agpecyemas obmacte mamsata  MII  cocraBmser 1 Moait
(1MGaiir=1048576 =2 Gaiir), u, ciegoBatensHo, hopMar agpeca paser 20 6ur. Cam MII
MaHUITyJUPYeT JIOTHYECKMMH  afpecaMH, COAEpXalluMu  16-pa3psimHblii  Oa30BBIi
(cermMeHTHBIH) ampec ¥ 16-pa3psoHOe BHYTPHCETMEHTHOE CMeEIICHHE. MeXaHu3M
CeTMEHTAIlMM MaMATH IPEAIojaraeT pa3OHEeHHe BCEro aJpecyeMoro IpOCTPAHCTBAa Ha
obGuactu-cerMeHTHI 10 64 K6aiT kaxas (puc.1.3).

Ceemenmom Ha3pIBAaeTCSl 00TACTh MaMATH, KOTOpas HAUMHACTCS Ha TpaHHIE maparpada,
T.€. 10 000MYy anpecy, KpaTHOMY 16. XOTsI CeTMEHT MOJKET pacIiojiaraTteCs B JI0OOM MecTe
HnaMsATH ¥ UMeTh pa3Mep mo 64 KoOaiit, oH TpeOyeT CTONBKO MaMATH, CKOJIBKO HEOOXOAUMO
JUISL BEITIOJTHEHUS! IIPOTPaMMBL.

OIHOBPEMEHHO IIPOLECCOP MOKET UCIONb30BaTh YEThIPE CETMEHTA :

1. Ceamenm ko0ooe. CermeHT KOJOB COACPKUT MAIIMHHBIE KOMAaHIBI MPOTrpaMMBbl, KOTOPbIC
6y£[yT BBINIOJHATECS. OOBIYHO I€pBas BLIIIOJIHACMAsA KOMaHJAa HaXOAUTCAd B Haydali€ 3TOro
CEIrMEHTA U oll€pallMOHHAasA CUCTEMA NEPEAACT YIPABJICHUE 110 aJlpeCy NaHHOI'0O CErMEHTa I
BBIIIOJIHEHUS MTPOTPaMMBbl, KOTOpas aipeCyeT I[aHHLIﬁ CCIMCHT.

PEI'MCTPbBI OBLLET'O VYKA3ATEJIbHBIE
HA3BHAYEHUS (POH) 1 NHAEKCHBIE PETICTPBI
15 8 7 0 15 0
AX AH AL AKKyMYJIATOD SP (Stack Pointer) yKa3arelb CTeKa
BX BH BL 6aza BP (Base Pointer) yKasareib 6a3bl
CX CH CL CYETYHK SI (Source Index) HHJIEKC OllepaHia
DX DH DL JTaHHbIE DI (Destination Index) MHJIEKC pe3yJibTaTa
CEIMEHTHBIE PETMCTPbBI PEI'MICTP AJIPECA KOMAH/]
15 0 15 0
CS (Code Segment) CErMeHT Kojia |IP (Instruction Pointer) |
DS (Data Segment) CErMEeHT JJAaHHBIX
SS (Stack Segment) CErMEHT CTeKa
ES (Extra Segment) CErMEHT KCTPaKOJ0B

PETHUCTP ITPU3HAKOB (DJIAT'N)

[ T T | lorlor|ir|Tr|sr|zr| [ar| [pr| [cF]|

T A A A
TEPEIIOJITHEHNE
HaIpaBJICHUE

paspeleHne IpephIBaHus
MOIIATOBbIA PEKUM

3HaK
HYIIb
BCIIOMOTaTeNbHbII NepeHoc
4eTHOCTh
NEpeHoC

Puc. 1.1 Jlormyeckas opranusanusi MII Intel 8086

2. Ceemenm OanHvix. CETMEHT OAHHBIX COICPIKUT OIPEICTICHHBIC NaHHBIC, KOHCTAHTHI H
paboune o6acTu, HEOOXOIUMEBIE TPOTPAMME.

3. Ceemenm cmexa. CTeKk COAEPXHUT aapeca BO3Bpara Kak HJisi IPOrPAMMBI IIPU BO3BpATE B
OIMEPAlMOHHYI0 CHCTEMY, TaK U UL BBI30BOB IOANPOrPaMM IPHU BO3BpAaTe B TIIABHYIO
porpaMmy.

4. DKcmpaxoooswlii cecmenm WCTIONB3YETCs IS Mepefadyn JaHHBIX Mexny saerikamu OIl,
HE MOMAaJaloNINMH B HEMPEPHIBHYIO 001acTh 00BeMOM 64 K Gaiir.

HauanpHnsiit agpec mo00ro cerMeHTa XpaHuTcs B 16-pa3psaHOM CETMEHTHOM PETHCTpE, a
oOpamieHue K OaldTy WM CIOBY BHYTPH CETMEHTa OCYLIECTBIIACTCS C MCIOJIb30BaHHEM 16-



paspsaaHoro cmeuieHus. bonbmumHcTBo KoMmana MII onepupyer Tonbko 16-pa3psiHbIMU
CMELICHUSAMH, a aJpeca CerMEHTOB HaxoAiTCs B OfHOM M3 4-X peructpoB: CS — kox
(nporpamma); DS — nanneie; SS — crek; ES — akcTpakos (0MOTHUTEIbHBIC TaHHBIC).
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Puc. 1.2 Ctpykrtypa npoueccopa Intel 8086

Jns oOpamennss k mo0oMy anapecy, 3agaHHOMY B HpOrpaMme, KOMIIBIOTEp IO
CIIEIMAIFHOM CXeMe CKJIaJBIBacT aJpec B PErHCTPE CErMEHTa U cMelleHHe. Tak Kak Havyaio
CerMeHTa BCerjia HaxOoAWTCsl Ha rpaHune naparpada, miagmmue (mpaBble) 4eThipe OHUTa ero
HaYyaJbHOTO ajpeca paBHBI HyJ0. CreMaiCThl PEIIIM, YTO HET CMbICIIa UMETh MECTO IS
OUTOB, KOTOpBIE BCeraa paBHbI HyJIr0. [103TOMY anpec XpaHUTCSl B CETMEHTHOM PErUcTpe Kak
mrectHaguaTupuaHoe NNNN6, a KOMIBIOTEp M0JIaraeT, YTO UMEIOTCS elle YEThIPEe HYJIEBBIX
miaamux Oura (ogHa mectHaanarupudnas nudpa), T.e. NNNNO;s. Takum o6paszom,
FFFFO,¢ no3Bomnser agpecoBarts 10 1048560~2% 6air.

Ceemenmnuie pecucmput: CS, DS, SS u ES

Kaxplii CerMEeHTHBII perucTp obecreurBaeT aapecanrio namsata oobemMom 64 Koaiir,
KOTOpasi Ha3bIBACTCS TEKYIHM CETMEHTOM.
1. Pecucmp CS. Peructp cermMeHTa Koaa COIEpKUT HayalbHBIN agpec cerMeHTa Koja. IToT
aJipec IUTIOC 3HAUYeHHe CMEIeHUsI B KoMaHIHOM ykasateie (IP) onpenensier anpec KoMaHbl,

KOTOpasi I0JDKHA OBITh BBIOpAHA ISl BBIOJHEHUS.

2. Pecucmp DS. Peructp cermMeHra MAaHHBIX COJCPXKUT HayalbHBIM ajpec CerMeHTa
JAaHHBIX. OJTOT aApec IUIIOC CMELIeHHe, OIPEACICHHOE B KOMaHIE, YKa3blBalOT Ha
KOHKPETHYIO STYCiKy B CErMEHTE JIaHHbIX.

3. Pecucmp SS. Perucrtp cermeHra cTeka COACpPKHUT Ha4YaJIbHBIN aJpec CerMeHTa CTeKa.

4. Peecucmp ES. Hexoropele onepauuud HajJ CTPOKAMH HCIIOJIB3YIOT JIOTOJIHUTENIbHBIN
CErMEHTHBIN PEruCTp VIS YIPaBJICHHs apecalueil maMsTy.

Anpec Sueiiku maMsaTu
FFFFF
CEI'MEHT Cxema BbIUHCIICHUS
dusnyeckoro aapeca
orepasia
40D54
B wecmnaoyamupuunoti popme
Cmenenne
B CETMEHTE 3 E A S
) 2304 + 2 3 0 4
Dusnaeckuit 4 0 D 5 4
(abCcoIOTHBIN) 3EASO
azpec
ornepaHia B 0souunom npeocmasnenuu
CEI'MEHT
baza 0011 1110 1010 0101 0000
CerMeHTa + 0010 0011 0000 0100
3EAS 0100 0000 1101 0101 0100
N N T
4 0 D 5§ 4
- y 00000

Puc. 1.3 Aapecaunusi naMsTH ¢ HCIIO/Ib30BAHNEM MeXaHU3MAa cerMeHTAlN

Pezucmpur oouiezo naznauenua: AX, BX, CX u DX

Peructper obmero naznauenus (POH) sBisitoTcst Hanboee HHTEHCHBHO MCIIONB3YEMBIMHU
1pH BeraucIeHUIX. OCOOEHHOCTD 3THX PETUCTPOB COCTOMT B TOM, YTO BO3MOXKHA afpecanust
MX KaK OHOTO 1ienoro ciioBa (16 6aifT) mian kak ogHO0aiTOBOM yacTu. JIeBbIi OalT ABIIsIETCS
crapmreii yacteto (High), a mpassiit — miagmeit yacteto (Low). Hampumep, aByx0aiTOBBIH
peructp CX cocrout u3 aByx ogaodaiitoBeix CH u CL, 1 cchUIKH Ha perrcTp BO3MOXKHEI 110
TM000MY U3 9THX TPEX UMEH.

Bce POH ywacTByloT B BBINONHEHHH apH(QMETHYECKHX W JIOTHYECKHX OIEpaLuii,
MPeACTaBIsAs omepaHabl M (UKcupys pe3ynbTarT. Hapsmy ¢ 3THM HMEIOTCS HEKOTOphIe
KOMaHJIbI, KOTOpbIe crienuanm3upyot POH.



Ocobennocmu POH.

1. Pecucmp AX. Peructp AX sBJs€TCS OCHOBHBIM CyMMAaTOpPOM U IIPUMEHSETCS AT
BCEX oIepanuii BBOJA-BBIBOAA, HEKOTOPBIX OMNEpalUii Hal CTPOKAMH M HEKOTOPBIX
apumMerndeckux onepanuil. Hampumep, komaHAbl yMHOXEHHs, JElI€HHS U CJABHUra
npearnonaraioT o0s3arenpHoe HcHonb3oBaHue peructpa AX. HekoTopsle KoMaHIbBI
reHepupyoT 6onee 3¢hHheKTHBHBIN KO, €CI OHU UMEIOT CChUIKU Ha peructp AX.

2. Pecucmp BX. Peructp BX sBmsercss 0a30BBIM pEruCTpOM. OTO €AMHCTBEHHBIH
peructp oOuero Ha3HauYeHHs, KOTOPhIH MOXKET MCIOJIb30BaThCs B KayecTBE “MHAEKca” AJsL
paclIMpeHHON agpecaluu.

3. Pecucmp CX. Hcmonp3yercss Kak CYETYMK JUId YNPaBICHUS YHCIOM HOBTOPEHUI
IUKJIOB U JUIs OIEpaIiii CIBUTa BIEBO MU BIIPABO.

4. Pecucmp DX. Peructp DX sBnsercs peructpom naHHbIX. OH HpuUMEHseTCA IS
HEKOTOPBIX OMEpaIii BBOAA-BBIBOJA U TEX ONepanuil yMHOXKEHHS U JelIeHHs Hafl OONBIINMHI
YHCIIaMH, KOTOPBIE HCIIOIb3YIOT perucTpoByto napy DX:AX.

Pezucmpur SP, BP, SI, DI, IP, ¢prazu

Uetsipe 16-pa3psaHbBIX yKa3aTeNbHBIX M HWHACKCHBIX peructpa (SP, BP, SI, DI)
MpeIHa3HAuYeHBbl IS XPAaHEHUsS BHYTPHUCETMEHTHBIX CMEINEHMI. OTH K€ PErHCTPhl MOTYT
Yy4acTBOBAaTh B BBINOJHEHUUH apU(PMETHIECKHX U JOTHUECKUX ONepaIiii Hax AByXOaiTHeIMU
CIIOBaMH.

Pecucmpor SP u BP ucrionb3yroTces A AOCTYyTIA K TaHHBIM B TEKYIIEM CETMEHTE CTEeKa, a
SI u DI - B TeKyIIieM CETMEHTE TaHHBIX.

Pecucmp adpeca (unmu cuemuux xomand) I[P mpuMeHsercss s BbIOOpa KOMaHJ
mporpaMMbl B TeKymieM cermMeHte koma CS. DTO eAMHCTBEHHBIH PETUCTP, CONEPKHMOE
KOTOPOTO BCeria OOHOBISETCS IPH BBIOIHEHNH KaXKA0H KOMAH/IBI TIPOTPAMMBI.

Pezucmp npusnaxos (¢nacos) mpenHazHadeH IUISI XPAaHEHHWS NAHHBIX O PAa3IHIHBIX
CHUTYaIHsX, BOSHUKAIOIIUX B IPOTrpaMMe, a TAKXKe I 3a1aHNs PSKIMOB 00pabOTKH JaHHBIX
MPOIECCOPOM.

JeBsate u3 16 OUT (aroBoro perucrTpa SBISIOTCA AKTHBHBIMH H ONPENEINSIOT TEKyIlee
COCTOSIHHE MAIIMHBI M PE3yJIbTATHl BHIIIOIHEHHS KOMAH MporpaMMbl. DakTH4ecKu, perucTp
MPU3HAKOB IIPEACTABIAET COOOH COBOKYIHOCTh HECKONBKHX OJHOPA3PSIAHBIX PETHCTPOB,
00BEIMHEHHBIX B OJWH PETUCTpP CTaHAApTHOro obwvema (16 OMT), mpU ITOM COIEPKHUMOE
J100aBICHHBIX 7 OUT yCTaHABIMBACTCS BCET/IA OAMHAKOBBIM M HTHOPHPYETCSI IIPOLECCOPOM.
MHorue apudMeTHdIecKHe, JIOTHUECKHE KOMAHABI W KOMAHIBl CPaBHEHHS H3MEHSIOT
cocTosiHuE (HIIaros.

[Ipu mporpammupoBanun Ha Accembiepe Hanbonee yacto ucnoin3ytores ¢uaru OF, SF,
ZF, CF nmna apudmernyeckux omepanuid W omepauuii cpaBHeHus, a ¢iar DF —  mus
0003HaYeHNs HAPABICHUS B ONEPAIUAX HaJ CTPOKAMU.

Hasznauenue pnazosvix oumos:

Diar Ha3snauenune

OF (IlepenoinHeHue) Yka3bIBaeT Ha NEPeNoIHEHNE CTapIIero Ourta Ipy apupMeTHIECKUX
KOMaHIax.

DF (Hampasnenue) O603HavaeT IeBOE WM IIPAaBOE HANPABIICHHE NIEPECHUIKH HIIN
CpaBHEHHs CTPOKOBBIX JaHHBIX

IF  (IlpepbiBaHue) ‘YKa3bIBaeT Ha BO3MOKHOCTb BHELTHUX MTPEPHIBAHUMN.

TF (IlomaroBblii pesxuM) OobecrieunBaeT BO3MOKHOCTh PabOTHI POLIECCOPA B MOLIATOBOM
pexuMe.

SF  (3Hak) CollepXuT pe3yIbTUPYIOLIHH 3HAK Tocie apru(pMEeTHUECKUX oepanui

(0 — mwmroc, 1 — MuHyC)

ZF (Hoxs) IToka3biBaeT pe3ynbTaT apu(METHIESCKUX ONepalnii
(0 — HeHyIeBOiA, 1 — HyJIEBOH pe3yJIbTAT).

AF  ([JomomHHUT. mepeHoc) Cozepxur mepeHoc u3 3-ro O6uta (UCIONB3YeTCs UL CIIeNUATbHBIX
apu(METUIECKHX ONEPALMIA).

PF  (YerHslil mapurer) INoka3piBaeT 4eTHOCTH KonuecTBa OutoB "1" B Miajuem Gaiite
nanHbIX (1 —uetHoe n 0 — HeYeTHOE).

CF (Ilepenoc) Collep>XUT NEepeHOC U3 cTapluero OuTa nocie apudmeTuy. oneparui,

a TaK)Ke BBINABIIHIA OUT IIpU CABUT'ax.

Accembdnepuulii omnaduux

Jnst oToOpakeHnss ¥ MOAM(HKAIMK COAEPKUMOTO BHYTPEHHUX peructpoB MII u
sMeeK ONEPATHBHON NaMATH, a Talkoke U OTIAIKH HPOrpaMM HCIOIB3YIOT CIICIHAIbHEIC
IporpaMMHEIE cpeficTBa — acceMOiepHble otinaguukn (Debug, AfdPro u t.1w.).

B nmannoit mabGopatopHoil paborte
UCTIOB3YETCs acceMOJIepHBIH

ornamquuk  TIC (¢aitn  tic.com),
AMCIOIMIA  JOCTAaTOYHO  yJOOHBII

(3) TPOLIECCOPHOE OKHO ¥
uHTepelC ¥ pasBUTBIC CPEICTBA

(1) KOMAHJIHOE OKHO OTJIAZKH IPOTPAMM.

OcHoBHOI1 pabounii 3KpaH
(4) OKHO oTJaguuKka  pa3OUT  Ha  TaKue
(2) TIPOTPAMMHOE OKHO AMSTH (yHKIMOHATBHBIE 30HHI (pHC. 1.4):

1. Komanonoe okmO — CIyXXUT IUIst
BBOJIa KOMaHJ{ yINpaBJICHUs] paboTOi

() OTNa4MKa. 3arpy3ka OTJIa)XKHBaeMOi
(5) OKHO MTAMSITU ASCII- mporpaMMbl B pabouyr  00JacTh
OKHO HNaMsTH OCYLIECTBISIETCS KOMaHJOM

L_<wums nmporpaMmsr>.
2. Ilpoepammnoe oxkHo — oToOpaXkaeT
KOMaH[Ipl OTJIAKMBAEMOU MPOrpaMMbl
Puc. 1.4 ®yHKuHOHAJIBHBIE OKHA B 00Obl4HOM BHAC (MHEMOHUKH
acceMO0JIePHOTO OTJIATYHKA AccemOniepa) U B BHUJE MAIIMHHBIX
KOZIOB. 3arpyxeHHass IIporpaMmma

(7) CTPOKA IMOJACKA30K



HpE/ICTaBICHa B 9TOM OKHE B BHJE 4-X KOJIOHOK:

— anpec (cMemenue B cermente konoB OIT) crapiiero 6aiita KOMaHIbI;

— MalIMHHBIH Ko KoMaH sl (1...6 Gaiir);

— MHEMOHHMYECKOE MMl OIlepalyy;

— OIepaH] WM OIepaH/bl (€CIIH eCTh).

ITepemematbcss 1O TEKCTYy 3arpy)KEHHOH MNpPOrpaMMbl MOXKHO C IOMOIIBIO KJIABHUII
YIpaBJIeHHs: KypCOPOM.

3. Ilpoyeccoproe okHo — 0TOOpaxKaeT couepxumoe peructpoB MII, B ToM umnciie ¢GIiaxkkos, a
TAKKe BEPLIMHY CT€Ka. B ITOM OKHE MOXXHO HEIOCPEICTBEHHO H3MEHSATh COICPIKHMMOE
peructpos MII.

4,5. Okna namamu — UMEIOT OJMHAKOBOE Ha3HAu€HHE M JAIOT yAOOHYIO BO3MOXKHOCTH
OJTHOBPEMEHHOT'0 JIOCTYMA K JIBYM Pa3INYHbIM y4acTKaM ITaMsTH.

ConepkiMoe TaMsITH BBIBEACHO B BUJIE IOCIIEIOBATEIBHOCTH CTPOK U3 § (IIpaBoe OKHO)
wi 16 (HWKHEe OKHO) s4eeK NaMsATH. B Hauanme KakIoW CTPOKM yKazaH pErucrp,
a/IpeCyIOIIMi NaHHBIH CErMEHT M ajpec (CMEIIEeHHEe BHYTPU 3TOIO CErMEHTAa) MEepBOM M3
syeek B crpoke). s mepexoma B IPyroil CErMEHT IOCTaTOYHO, PAacIOJIOKHMB Kypcop Ha
UMEHHM CEIMEHTHOrO pEerucTpa, yKaszaTh NpU NOMOIIM KJIaBHATYPbl Apyroe. AHAIOIMYHO B
000 CTPOKE MOXKHO HENOCPEACTBEHHO YKa3zaTh M CMELICHHE B 9TOM CEIMEHTE MCKOMOM
SIUCHKH.

6. ASCII — oxno. IlpencraBiser coaepKUMOeE TIaMsITH B BUIE CUMBOJIBHBIX KOJIOB.
7. Cmpoxka nodckazok. Ompenenser HCUCTBUS, 3aKpelyieHHble 3a Kaxaoil u3z 10
(YHKIIMOHAIIBHBIX KJIaBHILI.

Tabnuya 1.1

OcHOBaHHE CHCTEMBI
CUHCIICHUS
"10" 1 "16" o Ipumeyanue: Ot KOMRAKMHOCMU — 6CA  HUCI08As
uHpopmayus npedcmasieHa HA OIKpaHe OMIAOHUKA 8
0 0 0000 WeCmHAOYAmupuyHoM Gopmame (coomsemcmeue mMexncoy
1 1 0001 WeCHAOYAMUPUIHLIMUMU, OECATNUYHBIMU U  OBOUYHBLLMU
2 2 0010 yucnamu npusedero 6 maon.l.1)
3 3 0011
4 4 0100
5 5 0101
6 6 0110
7 7 0111
8 8 1000
9 9 1001
10 A 1010
11 B 1011
12 C 1100
13 D 1101
14 E 1110
15 F 1111

Ilopsaok BbINOIHEHUS PAGOTHI

1. Coznate B cBoeM mupekTtopuu nopnupexropuit MPT LABI wu ckonmupoBaTh B HETO
Gaiinsl tic.com u labl.exe .

Anpec Jlnmaa

2. 3allycTMTh Ha  BBIIOJHEHHE  acCeMOJIEPHEI — cermerta
OTIAAYMK M 3arpy3UTh B KOMAaHAHOM OKHE IIPOrpaMMy
labl.exe.  OcBouTb  mepeMellleHHME IO  TEKCTYy
IpOrpaMMBI, IO OKHaM OTJIaJ4uKa, MOIH(UKALUIO
conepxkumoro peructpoB MII u sueek maMaTu U MOUCK Cir()";zm L8
HYXXHOU sYeHKH MaMATH 110 yKa3aHHOMY CMEIICHUIO B 29DEO
JTAaHHOM CEeTMEHTE. CorntonT

3. BblnonHUTE [OWIArOBO 5 IEPBBIX  KOMAaHJ JaHHBIX L=22DE0-
nporpamMmbl.  CuuTtas, YTO CETrMEHTHl IIPOTPaMMEI 22DBO -22DB0=30
CIIEAYIOT B MaMiITH BIUIOTHYIO OJHMH 3a [IpPYIUM, Cg’:f:T L—22DB0-
OIIPENENUTh PACIIONIOKCHNE CETMEHTOB KOJA, JaHHBIX H 22D70 222D70-40
creka. [l pacdera NCIIOIB30BATh JAHHBIE U3 PETHCTPOB
CS, DS, SS, SP; muny cermMeHTa Kojaa ONpenenuTh 0 00000
CMCLICHUIO MocnenHed komanisl mnporpamMmsl "RET
Far". Pe3ynbTars! H300pa3uTh B IPOTOKOJIE TI0 aHAJIOTUH Puc.1.5 Pasmenienne B namMsitu
C pI/IC. 1'5. CerMeHTOB MPOrpamMMbl

CS=22DE; DS=22DB; $S=22D7;

4. Bemoasaus komaHael pabotel co crekom PUSH u
/bt P cmemerune "RET Far"=68

POP, mpocinenuTs B IPOLIECCOPHOM OKHE IIOPAJOK
3aI0JIHEHNS/pa3rpy3Ky BepIIMHEI cTeka. [Ipocienuts 3a
HM3MEHEHUEM COAEPKUMOro cueTurka KoMaHz IP rmpu momaroBoM BBIIOJHEHUM IPOrPaMMBL,
B TOM YHCIIC [IPY IEPEX0Jax, HUKIAX U BBI30BAX MOJIPOrpaMM.

5. BblgenuB B IpOrpaMMHOM OKHE YKa3aHHYIO IIPENOJaBaTeleM KOMAaHJy MEpEChLIKU
JIaHHBIX, HAWTU ee MAlllMHHOE IpeACTaBlcHUE B naMmatd. OnpenenuTs U HAWTU Ha JKpaHe
COOTBETCTBYIOIIHME UCTOYHUKH U IPUEMHHUKH HH(pOpManun. [IpoBepuTh, BHIIOIHIB KOMaH bl
B IIOIIArOBOM pEKUME. 3anucarb B IPOTOKOI KOMaHAYy, COACPKUMOEC HCTOYHHKOB H
IIPUEMHUKOB JJAHHBIX O U IIOCJIC BBIIOIHEHUS KOMAH/IbL.

6. Jnst BBIOpaHHOHM apHU(pMETHYECKOH KOMAaHJBI ONPEIEIHTh ONCpaHAbl U pPacCUUTAThH
pesynbrar. IlepeBenss pe3ynpTaT B JIBOMYHBIA  (opMar, ONpENeNUTh U IOKa3aTh
nperojaBareno, kakuM Oyzxer cocrosHue ¢uaxkos SF, ZF, CF, AF u PF. IIpoussectu
IIPOBEPKY, BBIIIOJHUB KOMaH/y B OTIaJ4UKE

Conep:xanue NpoToKoJIa padoThl

X\ enb paboThl, KPaTKHE TCOPETHUCCKHUE CBEACHMUSL.

X Cxema pa3MelleHus B MAaMsTH CErMEHTOB nporpammel labl.exe ¢ pacyetaMu WX JUIMH U
0a30BbIX agpecoB (I1.3).

™\ Pacuersl k

S BBIIOJIHEHHUIO KOMaH IporpaMmsl (M. 5, 6).



AATUYUKH
Mera podoTn

O3HailoMIICHHS 3 4 TUMAMH JATYHKI
rapamerpis.

XapakTepPUCTHKAMH Ta BU3HAYCHHS iX METPONIOTIYHHX

Teopernuni Bizomocti

Hamuux — CJIEMEHT  BUMIDIOBAIBHOI ~ CHCTEMH, NpPH3HAYCHWI JUIsl BHMIpIOBAHHS
apamMeTpy KOHTPOJIIOEMOrO 00'€KTY Ta IePETBOPEHHS HOro B CUIHANI, 3pY4HHIl JUIS iCHICHHS a00
nepenadi. HaiiGinbll MOMMPEHMMH € JATYMKH, IO MEPETBOPIOKOTh HECNCKTPUYHY BEIMYHMHY B
eleKTpHYHY. MeTpoIoriyHi XapakTepiuCTHKH JaTYHKIB BU3HAYAIOTH TAKi apaMeTpy :

C) xapaxmer (i — sBJIsi€ COOOK0 3aICKHICTh 3MiHH BUXiJHOI BETHYNHU
Bix BXinHoi, To6T0 Y = F(X), 1e X — BXiaHa BenuuuHa, Y — BHXiHA BEINYHHA.

Yymaugicme 0amuuxa — BiTHOMCHHS TIPMPOCTY BUXIHOT BEIMUMHU 10 IPUPOCTY BXiTHOT, TO6TO
S=AY /AX.

Ilopiz wymausocmi damuuxa — 1le 3HAYCHHs BXiJHOI BEJIMYHMHH, KE CIPHYMHSE IOSNBY
curHamy Ha Buxogi. Lleii mapamerp moB's3aHuil 3 NOHSTTAM 30HH HEYYTJIMBOCTI, TOOTO 30HH, B
MesKax KO 3MiHa BXIJHOrO CUTHAJY HE BUKJIMKAE 3MIHH BUXIJHOTO.

Inepyitinicme 0amuuka — 4ac, NPOTATOM SKOTO BHXi/IHAa BCIMYMHA TIPUHMAE 3HAUCHHSA, IO
BIJINOBiIa€ BXiiHil BeIMYUHI.

[lo xapakTepy OTPUMaHHs CHTHANY BiJl BHMIPIOBAHOI BEIMYMHHM JATYMKH MOAUISIIOTE  Ha
apamMeTpuyHi, B SKMX 3MiHA BHMIPIOBAHOI BEIMYMHM BHK/IMKAE 3MiHY SIKOrOCh I[apamerpy
(HanpuKIaa, Omopy, iHAYKTUBHOCTI, €MHOCTi, THMCKY, T. iH.), i TCHEPAaTOpHi, B SKHMX 3MiHa
BHMIPIOBAHOI BEJINYMHN BUKJIMKAE TIEHEPALil0 CHrHaly (II0sBa TEPMOPYILIHOI CHIM, (OTOCTPYMY,
T. iH.).

Tlo xapakrepy 3aJ©KHOCTI BHXIZHOrO CHIHAly BiJl  BXiIHOTO  PO3PI3HIOIOTH JATYHKH
MPOMOPIiiHI, HMKIiuHi, iMIyabcHi. CXeMH BBIMKHCHHS BHUMIDIOBAIbHHX Ta TEPETBOPIOIOYHX
CIIEMEHTIB JlaT4iKa MOXYTb OyTH Judepenwiiini, KoMeHcaniiiui, MocToBi Ta iH.

Texniune 3aGe3nedeHHsi : ONOK KMBICHHS 3 CTabiNi30BaHOIO MOCTIHHOIO HAMpyrow +58,
+12.58, —12.58, MyabTUMETp LHU(POBUH, NOTCHIIOMETPHYHUI JATYUK LUIAXOBOO  [OJOKCHHS,
TEPMOPE3HCTHBHHUIT JATUHK, TCH30PE3UCTHBHHUIT JaATUHK, TepMONapa.

Topsinok BUKOHAHHS POGOTH

Best pobota pospaxoBaHa Ha 4 roHHU. 3 HUX 2 FOAMHM — JIOCIIKEHHs I0TEHIIOMETPHYHOIO Ta
TCPMOPE3UCTHBHOTO }ZlaT‘"/IKiB; 2 TOJAWHH — TCH30pC3I/ICTHBH"ﬁ JIaTYHK Ta TEpMornapa.

L.1. Jocnioscennsn

O3HaOMUTHCH 31 CXEMOIO aTYMKa Ta HAMAIIOBATH ii, 3aMipsATH NapaMeTpH (BeJIMYHHU ONOPiB)
€JIEMEHTIB JlaTydka. l'[i}:u(moqwm JIaTYHK J10 JUKEpEsia KHUBJIICHHA Ta 3HATH 3QIICHKHICT B“XiﬂH(ﬁ
HAIpPYrd BiJl LUIIXOBOTO IOJIOXKEHH JaT4uKa /Ui 4-0X cXeM BBIMKHEHHs (Mair. 1.1):

a) 3 3aranbHOI0 TOYKOI0 Ta OMOPOM HABAHT@XKCHHS, IO JIOPIBHIOE BXiJHOMY OIMOpY
MYJIbTUMETPA;

6) Te % 3 I0OJJaTKOBHM OMOPOM HaBAHTAIKCHHS;

B) 3 CEPEIHBOIO TOYKOIO O€3 10JaTKOBOIr0 HABAHTAXKEHHS;

I") 3 CCPEIHBOKO TOYKOKO Ta JIOJATKOBMM HABAHTAXKCHHAM.

ITo pe3ynpTaTam ]ZlOCﬂiﬂ)KCHHH l'lOﬁy}:[yBaT" CIMEHCTBO XapakTCPpUCTHK B KOOpJAMHATAX @ —
Usux , BUBHAYUTH CEPEJIHIO ‘iyl‘lll/lBiCTb st KOKHOT 3 CXeMm, 0BYHMCIHTH MaKCHMAJIbHE BiLledJleHH}l
BiJl NIHIHHOCTI, BA3HAYMTH BHYTPIllHIl OMip MyJIbTHMETpA.

1.2. Jlocnioscennsn

O3HAallOMMTHCh Ta 3aMaJIOBATH CXEMy JAT4HKA, HiJKIOYMTH HOro [0 JpKepesa JKHBJICHHS,
PCTYJIIOBAaHHSM 3MIiHHOTO Onopy 30anaHcyBaTH MicT. 3amipsTH ONOPH KOKHOTO IICYa MOCTa,
nepeBipuTH yMoOBY ioro OanaHcy. IIOMICTHTH TepMOPE3HCTOp B CEPENOBHMILE 3  BiZOMOIO
TEMIIEPATyPOIO i MOBTOPHTH 3pO0JIeHI paHile BUMIpIOBaHHS. BH3HAYNTH 4yTIHBICTh JaTUHKA.

3micT npoTokoy podoTH

4 MeTa poboTH Ta KOPOTKE BUK/IAJICHHA OCHOBHHX TCOPCTHUHHX BiZIOMOCTEH;

4 CxeMa NOTEHIIOMETPHYHOIO JIATYHKA;

¢ T'padiky XapaKTEpPUCTHK MOTCHILIOMETPHYHOTO JaTYMKA Ta PO3PAXyHKH UYTIMBOCTI s 4 cXxem
BBIMKHEHHSI, BIIXUIICHHS Bi/l JHIHOCTI Ta BHYTPILIHBOTO OMOPY MYJIbTUMETpA;

4 Po3paxyHOK 4yTJIMBOCTi TEPMOPC3UCTUBHOTO JIATUHKA.

MynetumeTp 5 MynetumeTp

a) 6)

[Aatymk [atunk

MynbTumeTp MynbTumeTp

B) r)

Mau. 1.1 Cxemu BBIMKHEHHsI IOTEHIIOMETPHYHOI0 IaTYHKA

MIACUJIOBAYI CUTHAJIIB JTATYUKIB
Mera poboTn

O3Haﬁ0MJ’lCHHﬂ 3 l'li}:[Cl/lJ'llOBanM B“XiﬂHOFO CHUTHAJTy TCH30MCTPHYHOIO JaTYHKa MOCTOBOIO
THILy, BUKOHAHOTO Ha 0a3i OmepauiifHOro HamiBIPOBOAHAKOBOIO MiJICHIIOBAYa B IHTErPAIbHOMY
BuKOHaHHI THIy K140Y1608.

Teopernuni Bizomocti

BuxigHi cHrHanM MepBHMHHMX AQHANOTOBHX JATYMKiB, sK [PaBWIO, ayxke Maii, i
Ge3nocepesiHe X BUMIPIOBaHHS Ta, OCOOJIHMBO, PEECTpallis, MPakKTHYHO HeMoxiusi. Tomy mepen
PEECTPYIOHOIO aNapaTypoio, 4H, BIIACHE, JATYMKOM, BCTAHOBJIOETHCS IiJCHIIOBAY, DYHKIIis SKOrO —
ITICHIINTH CHTHAJI JI0 PiBHS Ta MOTYXKHOCTI, IOCTATHIX JUIst HOTO peecTpanti

Tun nizcuioBaya 3aI€KUTh BiJl XapakTepy BHXIAHOro curhamy narduka. JUist Ginbiuocti
JIATYMKIB BUXiZHUM CHTHAIOM € Hampyra (tepmomapa, ¢ortofionx Ta iH.), abo 3MmiHa SKOroch
Hapamerpy, 1o JIOCHTb IPOCTO [EPETBOPIOETHCS B HANPYry (MapaMerpudHi Aarduku). ITincuieHHs
TAKUX CHTHAIIB BMKOHYETBCS 3a JOMOMOIOK E€JICKTPOHHOBAKYYMHHX, HAIiBIPOBOJAHHKOBHX Ta,
piAie, MarHiTHUX MiACHIIIOBAYiB.

@ o

IACHNEHHA

Maa. 2.1 Ilnara migcuiaoBava

1
2
6
3
7
Maui. 2.2 aTyuK nepemimenHs (xonorpag) 4 8

1 - HaxKUMHRIT POHK;
3 - TeH30pe3UCTOPH;
pos'emu;

5 - HAaNpaBJIAI0YA IVIAHKA; 6 - MIKPOBUMHKAY
7 - BaXiJib; 8 - kpoHmITeiin

2 - npysHa 6anka;
4 - mrekepHi

Texniune 3abe3nevenHsi poOOTH : TCH30METPHUHMiII Xojorpad, Iuata miAcuIOBaya, OIOK
SKUBJICHHS!, IH(DPOBUIA BOJIBTMETP, IITAHICHLIUPKYJIb.

Iopsinox BUKOHAHHSI POOOTH

1. O3HallOMHTHCH Ta 3aMaIOBATH CXEMHU Xoz10rpadya Ta IIaT MiJCHIIoBaYa.

2. BeraHoBHTH MiHIMabHUIT KOSDIL{i€HT i ICHIICHHS.

3. IliakmounTtn migcumoBad Ta xojorpad 0 60Ky XMBICHHA i 3a JIOTOMOrOK OpraHiB
perylioBaHHs IijCHIIOBa4Ya 30ajaHCyBaTH #Oro (BCTAHOBUTH BHXiIHMI CHIHAI MiICHIIOBAaYa
MiHIMaJIbHO MOXKITHBHM).

4. BukoHartd TapyBaHHs Xojorpada, TOOTO 3HAMTH 3aIeKHICTh BHXIZHOI HANpPyrd Bix
nepemileHHs xojorpada.

5. BusHauuti KoedilieHT miiCHiIeHHs

6. 3minnTn (36inbmMTH) KOC(ilieHT MiJCHICHHA i MOBTOPUTH TapyBaHHs Xojorpaja Ta
BiIOBI/HI PO3PaXyHKH.

7. TlepeBecTH MmiCHIIIOBAY B PEXKUM KOMIIApaTopa.

8. [poanamizyBaTi peakiiiio MiJCHI0Ba4a B [IbOMY PEXKHMI Ha 3MiHY [OJOXKEHHs Xoxorpada.

9. 3poOHTH Ta 3aHOTYBATH BUCHOBKH.

3micT npoToKoIy poGoTH
Mera poOOTH Ta KOPOTKE BUKJIaJACHHS OCHOBHHX TEOPETHYHUX BiZIOMOCTEH;

Cxemu iaT4ynKa Ta MijICHIIoBaYa;

*
*
¢ TD'padiku TapyBanus xozxorpada npu pisHUX KoedilleHTaxX IiACHICHHS;
¢ PospaxyHku KoeillieHTy MiICHICHHS;

*

T'pagik, o inoctpye pobory KoMIaparopa.
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Mau. 2.3 Cxema miICHJIEHHSI CHIHAJIIB TEH301aTYHKIB



TYPA JUISI PEECTPALIIi CUTHAJIIB
AHAJIOITOBHUX JJATYHUKIB

Mera poboTn

O3HallOMHTHCh 3 CBITJIONMPOMEHEBMM  GaraTokaHambHUM ocuunorpagom Ta  Oya0BOIO
JI3epKAIbHUX TalbBAHOMETPIB.

TeopeTnuni BizomocTi

CHI"HZUH/I AHAJIOTOBUX }:[aT‘l"KiB PCECTPYIOTBCA 334 JIONMOMOIOK  CICKTPOHHONMPOMCHEBHX,
cBiTionpoMeneBux ocuuiorpadiB Ta camomucuis. Ilepii, sik HPaBuUIO, BHKOPHCTOBYIOTHCS IS
peectpartii mapamerpis, 10 MBHAKO 3MiHIOIOThCS (MHaMiuHEX). Jlns oTpumanHs "TBepaoi komii"
(dororpadyrors expaH ocumiorpady 6e3nocepesHbO B MOMEHT INIPOBEACHHS Jocimify (pu
BHKOPHCTAHHI 3BUYAHHOTO €JICKTPOHHOIPOMEHEBOTO ocinorpada), abo micis NpoBeACHHS A0CTiLy
(ocumiorpacd 3 3anam'sToBYI0HYOI0 TPYOKOI0).

B cBiTionpoMeHeBoMy octuiorpadi CHrHaNM JATUMKIB MNCHS MiJCHJICHHS 3alMCYIOTBCS Ha
(orouyriBoMy Matepiaii (IUIiBLj, nanepi) 3a A0MOMOro chOKyCOBaHOIO IPOMEHs, BIIGHTOrO Bix
JI3EPKANIbll  CTICHIaNbHOTO  JI3¢PKANbHOTO  ranbBaHoMeTpa (muiekida). B mpomeci  3anmcy
CBITIOYYTIIMBUI Matepiall IPOTATYETHCS 3 IEBHOK LIBUAKICTIO B HANPSMKY, HEpPICHANKYISPHOMY
BiIXHJICHHIO TpoMeHs. YacToTa mpomecis, IO MOXYTh OYyTH 3apeecTpOBaHi CBIiTIOMPOMEHEBHM
ocumiorpaoM, 3HaXOAUTHCS B MexkKax Biz 0 10 AEKIIbKHX COTEHb Iepil.

B caMOmuCIAX CHTHAIM JaTYMKIB THCHsS TMiJCHICHHS PEECTPYIOTBCA Ha 3BHYaitHoMy abo
crieLjallbHOMy J[iarpaMHOMY Iarepi 3a J0NOMOrol0 KalispHOro MULIYYOro eJIeMEHTY ClelialbHUMU
YOpHHUJIAMH. YactoTa PEECTPYEMHUX CaAMOIHUCIAMA npouccis, SIK MPABHUJIO, HC BUIIC }ILCKiJ'ILKOX repu.

Texuniune 3abe3nevennsi poGoru : csimionpomenesuii ocumiorpap H117/1 3 xomruiekrom
]‘aJTLBaHOMCTpiB, }J3CpKaﬂlefIﬁ TaJIbBAHOMCTP 3 BHyTpiUJHLDK) Mal"HiTHOlO CHCTEMOIO, BUKPYTKa.

Topsinoxk BUKOHAHHS POGOTH

O3HaOMHUTHCS 3 KOHCTPYKL€0 octyuiorpada.
CKJIacTH ONTHYHY Ta MEXaHIYHY CXeMy ociunorpada
PosiGparu rajgpBaHOMETp Ta 3pOOHTH HOr0 ecKi3.

bl

3MmicT npoToKoIy podoTH

Meta po60TH Ta KOPOTKE BHKIIQICHHS OCHOBHUX TEOPETHYHHX BiJOMOCTEIT;

*
¢ Eckisu ocuuiorpada ta raabBaHOMETpa;
¢ OnrnyHa cxema ocumnorpaga;

*

KinemaTHyHa Ta €JICKTPHYHA CXEMH MEXaHi3My POTAIYBAHHS CBITIOYYTIMBOIO Marepy.

1 2 3 4 § 6

‘ Kanan 3AMNACY KONMEAHb O3EpPKan
ra]’leﬂHUMETpiB

N Kanan zanucy nidii nosHavok yacy

Mau. 3.1 Onrtuuna cxema ocuusorpaga H117/1
(e3 kaHaJliB MOB3/10BAKHOTO rpadyJieHHs Ta pery. 1o, ra TpiB)

1 - wxepeno ceitia (pTyTHA Jamna) 2 - unaiHApHYHI KoHaeHcopn; 3 - a3epkasia;

4 - expaH; 5 - cepuyna jinza; 6 - A3epKaible; 7 - oTocTpiuka;

8 - nIacTHHA 3 IIILOBHMH OTBOPaMH; 9 - 00'€KTHB; 10 - ranbBaHoMeTp;
11 - 6apadan Mo3HAYHHKA Yacy

BU3HAYEHHSA UYTJUBOCTI
TEH30METPUYHOI'O JATYUKA OIIOPY

Mera poboTn

O3HallOMHTHCh 3 3aCTOCYBaHHSIM, OCOOJNHMBOCTSMH 1 OCHOBHMMH — XapaKTCPHCTHKAMH
TEH30METPHYHHX JAT4HKIB.

TeopeTnuni BizomocTi

TeH30METPHUYHI JaTYMKM OMOpY NpPH3HAYEHI JUIi BU3HAYCHHSA TNPYXKHHUX jedopmaniii
(pO3TSAryaHHs, CTUCKAHHS, 3TMHAIOYMX Ta KPYTHMX MOMEHTIB) JleTalleil MalllMH Ta KOHCTPYKLiil B
NiHIHHOMY Ta IUIOIIMHHO-HAMPYXKCHOMY CTaHi npM Aii Ha HMX CTAaTHYHUX Ta JMHAMIYHEX
HaBaHTaXeHb. OCHOBOIO KOHCTPYKLIi JaT4nKiB € KOHCTaHTaHOBHii ApiT miamerpom 0.01..0.05 mm,
3Ur3aronoibHo CKJIajeHHil MiX CKJICEHHMH CMy)KKaMH nanepy abo cMHTeTHuHOT nutiBku. OcTaHHIM
4acoM, KPiM IPOTSHUX, BUKOPHCTOBYIOTh JATYHKH, B SKHX POOOUHIi €ICMEHT BHKOHYETBCS 3 (OJIBIH
TOBIIMHOIO 4...12 MKM, @ TAKOXK HAMiBMPOBOIHHKOBI TCH30AATYHKH.

Jlis BumiproBaHHs jgeopMaiiii JaT4MK HAKICIOETHCS HA BiAMNOBIJIHMM YMHOM IiArOTOBJICHY
TIOBEPXHIO KOHTPOIIOEMOT eTati. IIpu i Ha KOHTpOMIOEMY JIeTallb HaBAHTAXKEHB, PAa30M 3 Hero Oyje
nedopmysaruck i garuuk. [Ipu 1poMy 3a paxyHOK 3MiHH JJOBKHHH [POBIJHHUKIB JaT4HKY, IUIOLL HOro
MOTIEPEUHOr0 MEPeTHHY Ta (i3NYHMX BIACTHBOCTEHl Martepiamy NMpPOBIAHMKA, 3MIHIOETHCS i OMmip
jarduka. [1o BenM4uHI 3MiHH ONIOPY JaT4MKa MOJKHA BU3HAYUTH 1 Jedopmalito, To0TO:

AR, =ke,
ne AR, — abconioTHa 3MiHa ONOPY JATHHKA,
3 — BiaHOCHA Jedopmaltist JaT4uka (reraii),
k — KoeilieHT MPONOPIIHOCTI, 1O 3a7EKUTh BiJl YyTIMBOCTI 1aT4HKA.
YyramBicts Jarduka, abo koedilieHT mnepexadi — BiAHOLICHHS [PUPOCTY BHXIAHOL
sennanHu (AY) 10 npupocry BXiauoi (AX):
AY
AX

Jlnst TeH30/1aTUMKA OTIOPY

_ AR/R

S
€

ne R — onip HeHaBaHTAKEHOrO JATHHKA.

AGcomoTHa BelMYMHA 3MiHM Onopy AR Ui HPOBIAHMKOBHX (APOTSHHUX Ta (OJILIOBUX)
JIATYHKIB JOCHTh Maia i Ge3rmocepeiHe i BUMIPIOBaHHS 3a JOMOMOTOK OMMETPa HE JIa€ JJOCTATHBOT
ToyHocti. ToMmy, sik mpu BuMiproBaHHI neopMmaliii aeraieil, Tak i NpH BU3HAYCHHI YyTIMBOCTI
JIaTunKa, Oro BMUKAOTh B MOCTOBY cXeMy (MicT BincToHa). XKunate mict noctiiinum abo 3MiHHMM
CTPYMOM Ta BUMIPIOIOTb BEJIMYMHY BUXIIHOIO CHIHAITY PO30alaHCOBAHOIO IPH HABAHTAKEHHI MOCTY.
BuxiaHnii cHrHan MoCTy, Sk IIPaBHIIO, TTi/ICHITIOKOTh JUISl MiJIBUIIICHHS TOYHOCTI BHMipIOBAHHS.

TakuM 4MHOM, JUIsi BA3HAYCHHS YyTINBOCTI JaTYNKA, IIOTPIOHO:

— HaKeiTH #oro Ha reopMyeMy feTaib,
— KOHTPOJIIOBATH MEXaHI4HHM METOJOM BifHOCHY Aedopmanito wiel aerai,
— BUMIpPIOBaTH BUXIIHMH CHTHAJI MOCTY TIiC/Is HOTO MiJICHJICHHS 3 BiZIOMUM KoedillieHToM.

B poGori juisi BU3HAYCHHS YyT/IMBOCTI Ha NPYKHY 6AI0YKy HAKJIEITH 4 TEH30JaTYNKH — 1BA
3 ojiHOro OOKY Ta JBa — 3 Apyroro. Koxna napa 3’eiHaHa Mix co00I0 MOCITZIOBHO i CTBOPIOE B CXEMi
1o ojHOMy Iuledy Mocty. Banouka crmpaerbcst cBoiMM KiHusMM Ha i onopu. i cepenuma
MPOTMHAETHCS TBUHTOBAM MEXaHi3MOM. BelMunHa 1(b0ro mporuHy KOHTPOJIKETBCS KyTOM TOBOPOTY
TBUHTa 3 BIZOMHM KpOKOM pi3pOu t. Jlarumku 3 6azow (poGoyoio JoBkHHOK) B posmiueni
CHMETPHYHO BiJHOCHO JI0 OTIOP, BifCTaHb Mixk sikiMu L. [Ipi TakOMy IIEHTPATBHOMY 30CEPEKCHOMY
HaBaHT@XKeHHI 0alo4ku, cepejHs BiaHOCHA jaedopmaris aartyukis, sk (yHKiis ii HaiiGinbworo
nporuHy (mocepeini) Yo,y , BU3HAYAETHCS BHPA3OM:

b =m0 By
L L

e h — ToBuMHA GanouKH.

Ha yBirnyTili yacTuHi GaNo4kn JaTYHKH MiIAKOTHCA CTHCKYBAHHIO (iX OMip 3MEHIIYeThCs), @ HA
MPOTUIICKHII — PO3TAryIOThCS, 11X omip 301biyeThest. [TocnijoBHe 3’€HAHHS BEPXHBOI Ta HIXKHBOT
Tapy JaT4MKiB B CXEMi MOCTY KOMIIGHCYe iX TeMIepaTypHY HecTalilbHiCTh, a MiJKIIOUCHHA iX B
CXeMy MOCTy BIBiui MiiBHILY€ PiBEHb BUXIJHOrO CHrHamxy. UyTIMBICTH TEH30JaT4YMKA B MIJCYMKY
BH3HAYAETHCA BUPA3OM:

20,17 1
=—&
U, 30, 2 E
L
ne U, — Hampyra >KMBJICHHS MOCTY,
— BHXI/JIHHIT CHTHAT po30aaHCy MOCTY.

g
B cBoro qepry p036aﬂch MOCTY MOKHA BU3HAYUTH TaKUM YHHOM:
U - U»mx - UBMX
£k Ry,
—241]
A

e Upix — Hampyra Ha BUXOZI MiJCHJIIOBaya,

k — Koe(illieHT MiICHIICHHS TTiICHITIOBAYA,
R,, — omip 3BOPOTHBOTO 3B’5I3KY OIEpALiifHOro ITicCHIIOBaYa,
R, — OMip TEH30/1aTUMKa.

Texniune 3a6e3neyenHsi podoTyn : 0anoyka 3 TEH30JATYMKAMH, IUIATA MiICHIOBAaYa, ONOK
JKUBJICHHSI, IM(POBHIT BOTBTMETP.

Topsinoxk BUKOHAHHS POGOTH

1. OsHalloMHTHCH 3 TpWIAZaMH 10 POOOTH Ta BH3HAYUTH IX XapaKTEPUCTHKH (PO3Mip
6anoyku, MapaMeTpu TEH30PE3NCTOPIB, TiICHITIOBAYA, HANPYTH JKUBICHHS MOCTY Ta iH.).

2. 3ibparu eleKTpUYHY CXeMy 3a MaTIOHKOM 4.1.

3. OOGepranHHAM 'BUHTA HABAHTAXKHUTH OATOUKY JI0 BUOOPY 3a30piB B OMopax.

4. TlomaTu >KHBIEHHs Ha cXeMy i 30aJaHCyBaTH MOCTOBY CXeMY OpraHaMH HAacCTPOHKH
miacumoBaya (Ha cxeMi He mokasaHo). HaBantaxuty G6anouky (mporayts ii Ha 0,5...2 MM 3 KPOKOM,
3a/laHUM KepiBHUKOM po6oTH), (iKCyI0UH 3a I0MOMOror0 HHU(POBOro BOILTMETPY BHXIJHHI CHIHAI
IpH KOKHOMY HaBaHTaXeHHi. [TOBTOpPHTH Ti K Jii P PO3BAHTAKCHHI GATOYKH 3 THM JKE KPOKOM.
OGUHCITHTH TIPH KOXKHOMY HaBaHTaKEHHI Yy TIUBICT.

1 UMT 2 3
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Mau. 4.1 Cxema 10 BU3HAYEHHs YyTJIHBOCTi TEH301aTYHKIB

1 - 6as0uka 3 HaniBMoOCTOM
3 — 610K KHBJICHHS

2 —naTa MacmTabHoro onepaniiiHoro miacuiaoBaya
4 — BoJbTMETP HUPPOBHIT

3micT npoToKoIy podoTH

¢ KopoTki TeopeTHyHi BiZIOMOCTi IO TEH301aT4HKaM.
4 BukoHaTH ecKi3 3 BKa3aHHSAM PO3MIpIB OalOYKH Ta JAaTYHKIB.
¢ HagecTy cxeMy BUMipIOBaHHs KOE(Il[i€HTY MiICHIEHHSL.
4 Pesynbrari 064HCcIeHHS KOe(ILiEHTY YyTINBOCTI 3BECTH 10 TAOJIHLI:
Y imaxt Y a2 Y imaxs
gp | U | S gp | U | S gp | U | S
— — —
HapanTaenns
PosBanTaxeHHs

4 3a pesysnpTaTamMu o6uHcIeHb M06yMyBaTH rpadik S = f(gy,) Ta 3pOOUTH BUCHOBKH.



