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BCTYII

Jlanuii METOOUYHUI MOCIOHUK CKJIAACHO JJIs CTYJEHTIB 3a04HOi (hopmu
HaBYaHHS 3a HarpsMoM miarotoBku 6.050402 «JIluBapHe BUPOOHMILITBOY» CHEL-
anpHOCTI 6.05040201 «JIuBapHEe BUPOOHHUIITBO YOPHUX 1 KOJIBOPOBUX METANIB 1
cruiaBiBy. [l CTyJeHTIB 1€l cremianbHOCTI Kype «JIuBapHa rimpaBiiikay €
CHELlaIbHOK TUCIUAILIIHOIO.

[{inms BUBUYEHHS KypCy — O3HAMOMJICHHS CTYJCHTIB 13 MUTAHHSMHU II0JI0
TiIpaBIiYHUX BIACTUBOCTEH PIAKOTO METally, 3aKOHOMIPHOCTEH HOTO pyXy B
KaHalaxX JMBHUKOBOI CHCTEMH 1 BIATBOPEHHS TOHKHX €JIeMEHTIB peibedy dop-
MU, $i3UKO-MeXxaHiuHOi B3aeMoii MeTany 3 ¢opmoro. Takox mimio € Gopmy-
BaHHs NpodeciiHUX 3HaHb y MaOyTHIX CIELIaTiCTIB-IMBAPHUKIB, HEOOX1THUX
JUTSL TIONABINOl 1HKEHEPHOI JISTIbHOCTI B PUHKOBHX YMOBAax IiJNPHEMCTB
VYkpainu. ['muOoke BUBYCHHS MEpepaxOBaHHWX 1 IHIIMX MUTaHb HEOOXiTHE IS
MOKPAIICHHS SIKOCTI BUJIMBKIB, SIKIi OTPUMYIOTHCS B CYYaCHUX JIMBAPHUX IIEXaXx,
PO3paxyHKy JTUBHUKOBUX CHCTEM JUISI iX OTPUMAHHS, PO3YMiHHS 3aKOHOMIpHOC-
Tel pyxy MeTany B quBapHUX (opmax. I'070BHA 3a/7aua BUBUCHHS TUCITUTUIIHU
— HaBYUTHU MalOyTHIX (haxiBI[IB BUOUPATH Ta TEXHIYHO BIPHO BUKOPHCTOBYBATH
TEXHOJIOT14HI MPOLIECH OTPUMAaHHS BUJIMBKIB

Jlnst BuBUeHHs AuciuIuniay "JluBapHa ripaBiika" CTyA€HTH MONEPEIHBO
MMOBUHHI 3acBOITH Taki gucuuruniau: «dizukay, «Mertano3HaBcTBO», «Teopis
METaTyprifiHoro BHUPOOHUITBA», «TeopeTudyHi OCHOBH (POPMOYTBOPEHHSY,
«TeopeTryuHi OCHOBU JIMBAPHOTO BUPOOHUIITBAY.

HapuanpHuil mpouec Ha 3a04HOMY BIJJUICHHI OPTaHi3yeThCsl HACTYITHUM
YUHOM. Y MEpioJl HACTAHOBHOI CeCii CTyJIeHTaM YMTAOThCS BCTYIIHI JIEKIIi1 1 BU-
JAIOTHCS 3aBIaHHS JJI1 BAKOHAHHSI KOHTPOJIBHOT po00TH. OCHOBHI MTUTaHHS, SIK1
BXOJATH 10 MOJYJIs, 3arajibHa KUIbKICTh TOJMH Ta KUIBKICTh Ay IUTOPHUX T'OJIUH
HaBesleHl B Tabmuui 1.1. HaBuanbHi 3aHATTS 3 Kypcy BKJIIOYAIOTh CaMOCTIHHY
poOOTy HaJl HaBYATHLHO-METOIUYHOIO JIITEPATypOIO 3 HAITMCAHHAM KOHCHEKTY i
BUKOHAHHS KOHTPOJIbHOI poOoTH. KoHTpobHA po0OTa HAJCHIIAETHCS B aKaje-
MIIO JUISI TIEPEBIPKHU y CTPOKH, mepeadadeHi HaBuaabHUM TpadikoM. CTyaeHTH,
AK1 3aXUCTUJIN KOHTPOJBbHY pOOOTY 1 BUKOHAIM CaMOCTIMHY poOOTy, JOIycKa-
IOTBCS JI0 3aJI1KY 3 TUCITUILIIHU.

Ile BumaHHS MICTUTHh METOJIWYHI BKa31BKH IOA0 BHBYCHHS IHUCIUILIIHH,
MUTAHHS NI CAMOKOHTPOJIIO, 3aBJIaHHS JJIi BUKOHAHHS KOHTPOJBHUX POOIT,
CIIMCOK PEKOMEHI0BAHOI JITEPATYPH.

PexoMeHI0BaHO HACTYyIMHUN MOPSAOK CAMOCTIMHOTIO OMNpAIfOBaHHS TEM
KypCy:

- O3HAMOMJICHHS 31 3MICTOM TEMH 1 METOAMYHHMH BKa3lBKaMH, IIOO
VSBIISITH 00’ €M Ta MOCHIJOBHICTh BUKJIAIAHHS MaTepiay;

- POYUTAHHS BIATOBIAHUX PO3ALIIB B OCHOBHOMY HiJAPYYHUKY;

- 711 PO3IIMPEHHS 3HAaHb IMPO OCHOBHI MUTaHHS KypCYy 3BEPHYTHCS 10 JI0-
JATKOBOI JIITEpaTypH;

- BIZIMOBICTH Ha HaBEJICH1 MUTaHHS JIJIsi CAaMOIIEPEBIPKHU.
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OcHoBu peoJorii. ButikanHs Merany 3 KoBIIa
Ta HOro pyX B JINBHUKOBINA CUCTEMI.
1 ®dinbTpyBaHHA MeTaly. /J{nHaMiuHa Ta cTaTH4- 144 | 4 16
Ha i MeTany Ha GopMy Ta CTpuxkHI. ['11paB-
J14HI OCHOBU PO3PaxyHKY JIMBHUKOBHUX CHUC-
TEM.

[Ipuctymnaroun 10 BUBYEHHS KOKHOI HOBOI TEMHU KYpPCY, pEKOMEH/I0BaHO,
MIEPIT 3a BCE, YITKO YSIBUTH COO1 0OCST TEMHU Ta TMOCHTIIOBHICTh MUTaHb, IO B
HbOMY po30uparoTbesi. Ilicas o3HalOMIIEHHS 13 METOJUYHUMH BKa31BKaMH
MO>KHA TIEPEXOUTH JI0 TIOTIEPETHHOTO O3HAMOMIICHHS 3 MaTepiajioM 3a Mipyd-
HUKOM.

Konu nieit nepmuii eran podoTH BUKOHAHO, CJIiJl IEPEUTH A0 JETATBLHOTO
BUBUYCHHS Marepiany IMiJpydyHuKa. UWTaTH MAPYYHHK TOTPIOHO BIYMIIMBO,
YBa)XHO, HE MOCHIIIAIOYM 1 HE MPOMYCKAIOUU TEKCTY, HAMAaralouuch 3p03yMITH
KOXHY (ppa3zy. SAKio micisi peTeabHOro BUBUCHHS TEMH 32 MIIPYYHUKOM 3 BU-
KOPUCTaHHSAM METOAMYHUX BKa31BOK 3alMIIATBCS HESACHI MICIs, HOTPIOHO
3BEPHYTHUCS 32 KOHCYJIBTAIIIEIO IO BUKJIaAa4a.

[I{o6 nermie 3anmam'siTaTé 1 3aCBOITH MaTepiaj, PEKOMEHAY€EThCS CKIadaTH
KOPOTKHUI KOHCHEKT MO KOKHOMY PO3JLUTY, 110 BUBYAETHCS, TaK K KOHCIEKT y
MO€/IHAHHI 3 NIIPYYHUKOM JIOIIOMArae Kpauie niaroTyBaTUCs 0 3Ky .

[Ticrist BUBUEHHS KOXKHOI TEMH MOTPIOHO BIJIMOBICTH YCHO HA MUTAHHS JJIs1
caMOIEPEBIPKH, SIK1 PO3MIILIEHI B METOJUYHUX BKa3iBKax. BiamoBi/ii Ha TUTaHHS
JUISL CaMOTIEPEBIPKHU - BaXKIMBHI 3aci0 caMOKOHTpoJt0. Bonu gomomararors 3a-
KPIMUTH B MaM'siT1 MaTepial Kypcy.

Kontponsny poboTy moTpiOHO BUKOHYBATH MICIs TIOBHOT'O BUBYEHHS Te-
OpeTHYHOT0 Kypcy. TUTBKH B IIbOMY BHITaJIKy MOXKE€ OYTH IOCSATHYTa OCHOBHA
MeTa poOOTH - 3aKPINUTH TEOPETUYHI 3HAHHS.

3allik - 3aKJIIOYHHUI eTanm BUBYEHHS Kypcy. 3alopyKOIO YCHIIIHOI HOoro
3/1a4l € cUCTeMaTU4Ha po0OoTa HaJ KypcoM 1 MOBHE BUKOHAHHS BUKIIAJICHUX TYT
BUMOT. 3aJliK BUCTABJISIETHCS 32 PE3yJIbTaATAMH YCHOI CIIBOECIIU CTYACHTA 3 BU-
KJIaJjaueM 1mo oOpaHuM po3aiiiax mporpaMu (Ha po3Cy/l BUKIJIanaya).



1 ITIPOI'PAMA KYPCY TA METOJAUYHI BKA3IBKH
A0 NOI'O BUBYEHHSA

1.1 Tema 1. Ocnoeu peonocii. Bumikanna memana 3 Koswa ma o020
PYX 6 TUGHUKOBII cucmemi
1.1.1 Ocobrusocmi piokoeo memainy sk 2iopagniyHo2o 06 'ekmy. Peonoeis

Oco0muBOCTI PIAKOTO METaly SK TiapaBiiyHOro o0’ekty. IlpyxHe Tino
['yka, B’s3ka pinuna Herotona, ninactuune Tiio Cen—Benana. [lonsTTs npo pe-
oxiorito. IIpocti peosoriuni Tina. HeroToHiBChKa piauHa. binramoso Tino. Ilces-
JOTUIACTIYHE T1IO0 a00 HEHBIOTOHIBChKA piguHA. MakcBelIoBChbKa piguHa. Timo
[lIBenoBa.lncanpHo Kpuxke TiI0 Peosoriuni BIACTUBOCTI PIAKUX METaiB, MPH
TBEPIIHHI Ta TIPU OXOJIOKEHHI MTOBHICTIO 3aTBEPALIIONO METay.

[Tocunannst na miteparypy: [1, c.8-24; 2, c.380-387; 3, c.7-21; 4,
c. 15-46; 5,c.4-27;6,c. 11-23; 7, c. 5-63].

MeTtoanuHi BKa3iBKH

ITpouec ¢opMyBaHHS BUJIMBKA CYIPOBOJKYETHCS NEPETBOPEHHSIMU Me-
Tay, o BiAOyBalOThCA y Mipy Horo oxonomkeHHs. Crio4aTky mMeTal mpeacTa-
BJIsi€ B'SI3KYy PIAUHY, NPU KpUCTaji3alii BIH MEPETBOPIOETHCS HA T€TEPOTrEeHHY
cepeny, HIDKYE 3a TeMIIepaTypy KpHcTalisalii yTBOPIOETCA TBEPAE KPUXKE Ti-
710, sIK€ B MIpYy MOJANBIIOTO OXOJIOMKEHHSI HAOyBa€ MIACTUYHICTH 1 MPY>KHICTb.
JUia 371iCHEHHST MaTEMaTUYHOrO aHali3y IOBEIIHKM PEYOBUH CTBOPEHI YsB-
JIEHHS TIPO 17€abH1 T1Ja: 1/1eajbHa HECTHUCIIA MTacKaleBa piauHa 31 3CYBHIH B's3-
KICTIO, PIBHOIO HYJIIO; B'sI3Ka HBIOTOHIBChbKA P1IMHA; aOCOIIOTHO TBEPJE, EBKJII-
JI0Ba T1J10, K€ HE MedopMyeThbes Mpu OyAb-sIKUX HaBaHTAKEHHSX; TBEpJE MpY-
xHe ['ykoBo TU10. YABJIEHb IPO KJIACUYHI TLIa HEAOCTATHI 1€ i TOMY, IO B'S3-
KICTh 1 IPY>KHICTh NMPUTAMaHH1 B TIA 4K 1HIIINA Mipl BCiM Pi3udHuM Tiax. Tomy
B THX BHUIIQJKaX, KOJU (PAKTOp Yacy Mae iICTOTHUN BIUIMB HA MOBEIHKY TLJIa 1 B
HbOMY TPOSBIISIIOTHCA MPYXHO-B'SI3K1 BJIACTUBOCTI, 1/1€aibHI YSBJIECHHS, IO 3a-
CTOCOBYIOTBCSI B KJIACHYHUX HAayKaX, TIPOJWHAMII 1 Teopii MPY>KHOCTI, BUSB-
JSIIOTHCS. HEMPUIATHUMH.

[Tpornecu 3MiHU HaMpy’KEHb 1 Aedopmalliii y 4aci 3 ypaxyBaHHSIM B'SI3KHX
1 IPY>KHUX BJIACTUBOCTEMN PO3IIIAIAIOTHCS PEOJIOTIELD, IO € 3araJIbHOI0 HAyKOIO
npo TIKH Ta Aedopmailii pedoBuH. Peosoriuni Tia - MpoMiXkHI MK TBEPIAUMU 1
piakumu. BoHu, KpiM TOTO, i€asibHI B TOMY CEHCI, 1110 HE ICHYIOTh B MIPUPO/I.
BiaMiHHICTh BCSKOT'O peaibHOTO Tija BiJl PEOJOTIYHUX MOJIATAE 11 B TOMY, 11O
BOHO MOe JeopMyBaTucs 3a pI3HUMM 3aKOHAMHU 3aJ€KHO Bia ymoB. OTxe,
PEOJIOT1UHI, TUIa BIAMOBIJAIOTh HE peajJbHUM TUIaM, a iX CTaHIB Ta OMHUCYIOTh
PEOJIOTIYHI SIBUIIIA.

Peonoriuni Tiiia CTBOPIOIOTH 32 JOMOMOTOI0 TaK 3BAHUX CTPYKTYPHUX
Mozened. JIjisi XapakTepUCTUKH PEOJOTIYHUX TeNl 3aCTOCOBYIOTH Trpadiki,
10 BUPAXXAIOTh 3aJIekKHICTh JeopMarlii BiJi HaBaHTAKECHHS, 30KpeMa Tpadiku
3aJIEKHOCTI IPaJllEHTa MIBUAKOCTI TeUli BIJ HaOpyr# 3cyBY. Taki KpUBI 3BYThCS
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PEOJIOTTYHUMH KPUBUMH KOHCUCTEHLIi. K OCHOBHMM THUIIaM pEOJIOTIYHUX KpH-
BUX KOHCUCTEHUIi BIJIHOCSTh HBIOTOHIBCHKY pIAMHY, OIHFaMOBO TLIO, ICEBJO-
IJIACTIYHE TII0 a00 HEHBbIOTOHIBCHKY PIIMHY, MAaKCBEJUIOBCbKY PIJIMHY, TLIO
IlIBeoBa, i€aTbHO KPUXKE TLIIO.

IuTanHs 1Jis1 camonepeBipKu

[ToHSATTS PO TiAPABIIKY.

[Ilo BX0aUTH 70 0COOTUBOCTEH JIMBAPHOI T1APABIIKH?

SIK po3paxoBY€ETHCS T1IPOCTATUYHUN TUCK?

PiBHSIHHSI HEPO3PUBHOCTI OTOKY.

Sk po3paxoBy€eTHCS MIBUAKICT BUTIKAHHS PEAIBHOI PIAMHU?

SIK po3paxoBy€ETHCS BUIITOBXYIOUA CUia?

VsBII€HHA PO 1/1€albHI1 Tijda.

[I{o Take peosoris?

XapaktepucTuka peosjoriyHux Tiid. HeloToHiBehka pinuHa. [lceBno-
miacTiyHe T1710 a00 HeHbIOTOHIBChKA pinuHa. Tino [IBegoRa.
XapakTepuCTUKa PEOJIOTIUHMX Ti1. BiHraMoBo TiJ10. MaKCBeI0BCh-
Ka piauHa. [neanpHo KpUXKe TiJoO.

O 00 O DN b W=

p—
)

1.1.2 OcHosHi nonodicenHs ciopocmamuruy ma 2iopoOUuHAMIKU

3akon [lackamns. PiBHsiHHS Hepo3puBHOCTI MOTOKY. PiBHsHHS Toppiveni.
3akoH ApxiMmena. JlnHaMIYHUI THCK PIAWHM, 10 pyXaeTbes. PiBHsuus beprymmi
JUIS 171eaIbHOI Ta peabHOT PIAMHMY.

[Tocunauns Ha mireparypy: [4, c. 4-11; 7, c. 5-63].

MeToan4Hi BKa3iBKH

['ippocrartrka — e po3aui TiIpaBIiKy, SIKU BUBYAE 3aKOHU POOOUYOTro ce-
penoBUIIA 1 B3aEMOJIiI0 HOTO 3 TBEPIAMMHU CTIHKAMH 32 YMOBH, 1110 poOoue cepe-
JTIOBUIIIE 3HAXOJUTHCS Y CTaHl CIOKOIO, a00 Y BIJIHOCHOMY pYycCl. 3a LIUX YMOB y
po0. cep. He MPOsIBA. BIACTUBOCTI B’si3kocTi. Crokid piiuHU OyBae aOCOJIIOT-
HUN (TOCy/IMHA CTOITh HAa JOBUIBbHIN IUIONIMHI) 1 BITHOCHUM (ITOCyAMHA pyXa-
€THCS B3JI0BK TOPU30HTAIBHOI YU OXMJIOT TUTOIIMHH).

Cuii moAUISIIOTh HA 30BHIIIHI Ta BHYTPIIIHI (CHJIM B3a€MOJIIT M1 4acTH-
HKaM# pinuHu). Ha piguHy B CTaHl CIOKOIO JIIOTh 2 TPYIU CHJI: MAacOBI CHJIH,
SK1 AIIOTh Ha BC1 YaCTUHKH P1IMHHU 1 MPOTIOPIIIHAHI Maci YaCTUHOK (CHIIH TSDKIHHS
Ta cuiu iHepii. Cuin iHepIii AIF0Th Ha PIUHY Y CTaH1 BITHOCHOTO CIIOKOI0) Ta
MOBEPXHEB1 CHUJIU, SIKI MPHUKJIAJAIOTHCS HA TMOBEPXHIO PO3JAUTY PIIUHU 3 Ta30M
abo0 TBepA0I0 CTIHKOI0. [ToBepXHEB1 CHIIM BIAHOCSTHCS /10 30BHIIIHIX CHIL. Y pe-
3yNbTaTi [1i BHYTPIMIHIX 1 30BHINIHIX CUJI y 00’ €Mi PiIMHU BUHUKAE CTUCKAJIbHA
HaIpyra, siKka € TIAPOCTaTUYHUM TUCKOM P. I'ipocTaTHYHUN THCK Ma€ HACTYIIHI
BiacTUBOCTI: CHjla THCKY Ma€ HAMpsM IO HOpMaJli 10 IJIOIIMHYU Ha SIKYy BOHA JII€.
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Peanbha pignHa - MoJeIs MPUPOIHOT PIIMHHU, IO XAPAKTEPU3YETHCA 130-
TPOIHICTIO BCiX (pi3MUHUX BIACTUBOCTEH, ajie Ha BIAMIHY BiJ ieanbHOI MOIETI,
BOJIOJII€ BHYTPILIHIM TEPTSAM IPH PyCi.

[Tpu BUBYEHHI PyXy peasibHOI (B'SI3KO1 PIIMHMA) MOYKHA ITTH JBOMA PI3HU-
MU IUIIXaMU: CKOPUCTATHCS TOTOBUMH JU(EpEeHLIaATbHUMU PIBHAHHAMM 1 iXHI-
MU PIIIEHHAMH, OTPUMAHUMHM JUIs 171eaibHOl piauHu. OOJIK MpOSIBU B'SI3KUX
BJIACTMBOCTEH 3/1ICHIOETHCS 3a IOIIOMOT'OIO0 BBEJICHHS B PIBHSHHS J10AATKOBHUX
MOTPABOYHUX WICHIB PIBHSHHS, BUBECTH HOBI PIBHSHHS JIs B'SI3KO1 PIIUHMU.
JIig mpakTHUYHOT 1HXKEHEPHOT AISTBHOCTI OB MPUHHATHUM CIIiJ] BBAXKATH TIe-
pIIMK HAMBEMIIPUYHUHN NUIAX, APYTUNA CITiJ] BAKOPUCTOBYBATH JIUIIIEC B TUX BH-
najakKax, KOoJM MOTpiOHO JeTajibHE BUBYEHHS IPOLIECY PYXY B'SA3KOI PiAMHU.
YMOBU 3acToCyBaHHS pIBHSHHS bepHyiuil: a) pyX, 110 BCTAHOBUBCA, 3 MaCOBUX
CWJI JII€ TUIbKU CHUJIa TSKIHHS; 0) mepeTuHu OepyThCs TUIBKM TaMm, JIe TOTIK MHa-
pajieIbHOCTpyMYacTUii a00 IIABHO 3MIHIOETHCS, IPU LIbOMY 30BCIM He 000B'sI3-
KOBO, 100 TOTIK Ha BCIM MUISHII MIX PO3TJIAHY THMH nepepizamu OyB OJTU3BKUM
JI0 MapaneTbHOCTPyMYaCcTOro; B) /Ui CTHCIUBOI plI[I/IHI/I pyX Mae BinOyBaTucA
IPU TIOCTIHHOMY THUCKY 1 TeMnepaTypl oe3 pO3pI/IB1B CTPYMEHIB 1 YTBOPEHD ITyC-
ToT. Ilepepi3u MOTOKY IUIOCKI 1 NEPIIEHUKYJIAPHI BEKTOpaM HIBUAKOCTI.

IMuranusa njas camonepeBipku

[Ilo BuBUae rizpocraTrka’?

SAxi MOXYTh OyTH BUAM CIIOKOIO?

Ski cunm [itoTh Ha poboue cepeoBuUlle?

Sk 3anucyeTbcs OCHOBHE PIBHSHHS T'JIPOCTATUKU B IU(EpeHIiaIbHIN

dbopmi?

5 Sk 3anmucyeThcsi OCHOBHE PIBHSIHHS T1APOCTATUKH JJIA TLa, SIKE 3HA-
XOJIUTHCA Yy PI3HUX YMOBAX

6 Sk po3paxoByeThCS 00’€MHA BUTpaATa PIIUHU y €JIEMEHTApPHOI CTPY-
MUHKH Ta MOTOKY, MacoBa 1 BaroBa BUTPAaTH MOTOKY?

7 ki€ pexuMHU pyXy pIIMHU B 3aJIEKHOCTI B1J KpuTepito PeliHonbaca?

AN W =

1.1.3 BumixanHus memarny 3 Kosuia

ButikanHsg MeTany 3 CTOMOPHOTO KOBIIA, KOBIIA 3 HOCUKOM Ta MHOEPHUM
3arBopoM. KoHCTpykIlist cronopHoro koBiia. [Iuroma 06’eMHa BUTpaTa MeTally
3 koBmIa. [[IBHIKICTh CTpyMEHSI METally Ta Yac CIOPOXKHEHHS KoBima. Po3paxy-
HOK HEOOXIJTHOTO PO3MIpy CTOMOPHOTO cTakaH4yuka. KOHCTpyKIlis KOBIIa 3 HO-
cukoM. TpaekTopist pyxy CTpyMeHs..

[Tocunanns Ha miteparypy: [5, ¢. 11-18; 6, ¢. 21-27].

MeToan4Hi BKa3iBKH

Mertan BUIUIaBIIEHHA B M€Yl 3a3BUYail CIIOYATKy BHUIYCKalOTh B KIBLI,
3 IKOTO B 3aJIMBAJIbHOMY IPOJbOTI LIEXy WOro 3ajiuBaroTh y Gopmu. B oxpemux
BUIIAIKax (hOPMH 3aJTMBAIOTHCS Oe3IocepeIHbO 3 Tiedi. BijlbHa 3aIMBKa HEBEITMKUX
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nopItiii Merany (3a3Buuail 10 1 T) - yaByHy a00 KOJIbOPOBUX CIUIABIB - BUPOOJIS-
€THCS 3 MOBOPOTHUX KOBILIB Yepe3 HOCUK. Beauki KUIbKOCTI MeTaly, B 0COOIH-
BOCTI CTaJli, 3AJIMBAIOTHCS 3 KOBIIIIB 3 CTOMOPHUM MPUCTPOEM. BinbHa 3anuBKa 3
MOBOPOTHUX 1 CTOMOPHUX KOBIIIB € CIIOCOOOM, 110 TIEPEBAKAE B TUBAPHOMY BU-
po6uunTBi. [Ipu 3anuBanHi AeTanel, mo MarTh cnenudiuay KoHdiryparito ado
MaJly TOBIIMHY CTIHOK, JIJIsl TOJICTIICHHSI 3aJIMBKH, & TAKOXK 3 METOI0 MEXaHi3allii
1 aBTOMaTHU3allli 3aCTOCOBYIOTh IPUMYCOBY 3aJIUBKY: IIEHTPOO1KHE JINTBO, JIUTTS
1] THCKOM 1 T. 1.

[Tpu BUTIKaHHI 3 KOBIIA METajl yTBOPIOE B HOBlTpl BUIBHUI CTPYMiHb.
[IBuaKicTh MOl METAy Yepe3 HEBEIMKHUA KPYTJIUKA OTBIp y AHI CY/IMHH, K i
OyIb-SIKOi PIUHU, ONMHUCYETHCS PIBHSIHHAM Toppivemi. Ha Benmukux BiacTaHsIX
B1JI KPYIJIOI'O OTBOPY Ha CTPYMIHb OYMHAKOTH AISITH 30ypyroUl CHIIM IOBEPXHE-
BOI'O HATATy Ta TPOCKONIYHI €(pEeKTH, B Pe3ysbTaTi YOro BOHA PYyWMHY€eThCA Ha
kparuii. [Ipu BuTiKaHHI 3 OTBOPY HENPaBWIHHOI (OPMHU HA MOBEPXHI CTPyMEHS
BUHUKAIOTHh OKPEMI MTOTOKH 1 BIH IIBUIKO PYHHYETHCS.

[Ipu BUTIKaHHI Y€pe3 HOCUK POJIb FAPOCTATUYHOrO HAMOPY IPAE B1CTAHb
B1JI HIDKHBOT TOYKM HOCHKA JO MOBEPXHI JA3€pKajia PiIKOro MeTajay B KOBIII.
Burtpara metaily 3 MOBOPOTHOTO KOBIIIA 3aJICKUTH Bl MOTJIMOJICHHS KaHAIy B
HOCHKY, IIBHJIKOCTI IIOBOPOTY 1 IUIOIII MOBEPXHI (A3€pKaia) MeTany B KOBLII.

IuTanHs 1Jis1 camonepeBipKu

Kiacudikariis cnoco0iB 3aauBKU (opM.

SIKi BU 3HAETE €JIEMEHTH JUBHUKOBUX CUCTEM?

SKy poJib BUKOHYIOTh Pi3H1 €JIEMEHTH JTUBHUKOBUX CUCTEM?

Ski BU 3HA€TE TUMH JIUBHUKOBUX CUCTEM?

Sk po3paxoBy€ETHCST HEOOX1THUI PO3MIP CTOMOPHOTO CTAKAHYUK?

Sk onMcyeThCs TPAEKTOPIS pyXy CTPYMEHS METally, 110 BUTIKAE 13 KO-
BIIIA 3 HOCUKOM?

AN DN bW —

1.1.4 Pyx memany 6 1uHUKO8IU Yauii i BOPOHYI MA 8 CMOSKY

3anvMBaHHS METaly B JIMBHUKOBY Yallly Ta BOPOHKY. 3aTpUMaHHS HEMETa-
JIYHUX 4JacToK B yamii. CTOSAKH, SKi MPaLIOITh M PO3PIHKEHHSAM 1 i1 HajaaT-
MocdepuuM TrckoM. KoHiryparrist CTOsKIB.

[Tocunauns Ha miteparypy: [1, c¢. 8-13; 5, ¢. 21-22].

MeToan4yHi BKa3iBKH

[Ipu nmogaui po3ruiaBy B Yally BUIBHO [1aJIal0YUM CTPYMEHEM HMOro MoBe-
PXHsI, 1[0 KOHTAKTY€E 3 HABKOJMILHIM MOBITPAM, OKHUCIIOETHCS, IHTEHCUBHICTh
OKHCJICHHS pO3IUIaBY 3pOCTA€ 13 30UIbIIEHHSAM BUCOTH NaJIHHS CTPyMEHS, a Ta-
KOX TIpH 11 po30pu3KyBaHH1 (ApoOIeHH1) 1 pO3prBI OKCHIHOI IUTIBKU. ToMy mpu
3anuBLi (OPM BIIKPUTUM CTPYMEHEM HEOOXIAHO JOTPUMYBATHCS 3aXOIB, IO
3a0€311euyI0Th MiHIMAJIbHE OKHCIIEHHSI PO3ILIABY.
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[Ipu pyci Merany mo AHy 4Yaiii 3 MOPOTOM B Hili CTBOPIOETHCS BUCXITHUN
MOTIK, 110 CTIPHUsi€ BUHOCY IUIAKy Ha MOBEPXHIO PO3IUIABY, 1 BHHUKAE 30HA 3aBU-
XpEHHS 3 TOPU3OHTAIBHOIO Biccio oOepranHs. [Ipu 1bOMYy Ha KOXHY YacTKy
[UTAKYy JII0Th TPU CWIH: MiAHOMHA P (IpY UIIJILHOCTI YaCTUHKU, MEHIIOT ITiJIh-
HOCTI pO3IUIaBYy), CHJIa, III0 HECe YacTKy yrepen P, 1 JouenTposa Ps, cipsaMoBa-
Ha JI0 O0ci o0epTaHHs.

Po3pi3HsaroTh niepelir 13 3aloBHEHUM 1 HE3alIOBHEHUM IIEPEPI30M CTOSIKA.
VY 3amoBHEHUX CTOSIKAX PO3ILIAB, SIK MPABHUIIO, TPOXU OKHUCIIOETHCS 1 IIJIAK HE
3aTPUMYETHCS, TOMY IIIO HMIBUIKICTh MOTOKY pPO3IJIaBYy B HHUX Y JIEKUJIbKa pa3iB
OLbIIe MAaKCUMAaJIbHOI IIBUJIKOCTI CIUTMBAHHS IIUIAKiB, pIBHUHM, Hanpukiam, 8,1
B amoMiHieBUX 1 6,9 cM/c y MarHieBuX cijiaBax. Pyx crutaBy B HE3alOBHEHUX
BEPTUKAJIBHUX CTOAKAX MajO YUM BIAPI3HAETHCS Bl PyXy BUIBHO NaJar0yoro
CTpyMeHs. Y TaKuX CTOSKaX BiOyBa€ThCS YACTKOBHM MPOIEC ONIJIAaKOBYBAHHS
MeTaly, a B pa3i iX MOXWIOTO PO3TAllyBaHHs 3MEHITYEThCS 3aXOIJICHHS TOBIT-
psi, po30pU3KYBaHHS 1 3aBUXPEHHS MOTOKY. [[03UTHBHUM YMHHUKOM TIPU 3aJTHB-
11 Yepe3 HEe3alOBHEH] CTOSIKH € TaKOX Te€, 10 BUTIKAHHS CIUIaBYy 3 HUX BinOyBa-
€THCS 3 HEBEIMKOIO MIBUAKICTIO, 3BAKAIOYH HA Majie 3HAYEHHS CTaTUYHOTO Ha-
opy MeTaiy.

I[Muranusa njas camonepeBipku

[E—

Sxy poib BiIrpae TMBHUKOBA Yala Ta BOPOHKa?

2 Sk BinmOyBaeThbCs TaciHHA CTPYMEHsI MeTajla NP Horo majiHHI Ha To-
XTIy CTIHKY?

3 Sxi cwiM Aif0Th Ha HEMETAIEBY YaCTUHKY B JIMBHUKOBIW Yallli 3 Opo-
rom?

4 Ha3BiTh YMOBH, NpH AKUX OYyAyTh CIUIMBATH HEMETAJEBlI YaCTUHKI B
JMBHUKOBIH yaliii.

5 JSIx1 ocoOGIMBOCTI B KOHCTPYKLII JUISTHOK CTOSK-JIMBHUKOBUN Xia 0€3
PO3IIMPEHHS], 3 PO3MIMUPEHHSM 1 MOHWKCHHSM JTHA JIMNBHUKOBOTO XOMy?

6 ki 0coOMMBOCTI B KOHCTPYKIIIT JIISSHOK CTOSK-JIMBHUKOBUN XiJI, 1O
3a0€3MeuyIoTh Kpalle BiIOKPEMJICHHS IIJIAKOBUX YaCTUHOK?

7 Ha3zBiTh (popMU Ta TUMH CTOSIKIB JJIsI PI3HUX CILJIABIB.

1.1.5 Pyx memany 6 winaxkoeno6108ayi

Pexxumu pyxy mertany. 3aTpuMaHHs HEMETATIYHUX YaCTOK y IUIAKOBIIOB-
moBadi. Pyx metany *UBUIbHUKAX Ta MOPOXKHUHI JUBapHOi opmu. [JoBxkuHa
’KUBUJIbHUKIB Ta iX MonepeyHuil nepetuH. BrmB koH@irypaiii Ta cTaHy mnose-
pXxHI TTOpOKHUHU GopMHU Ha pyx MmeTany. [IpusHaueHHs 1 HEOOXiaHI poO3MiIpU
Haropy.

[Tocunannst Ha mitepatypy: [1, c. 7-25; 3, c.271-284; 5, c.24-27; 6,
c. 21-23].
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MeTtoanuHi BKa3iBKH

Hi B sikoMy 1HIIIOMY MiCIll JMBHUKOBOI CHCTEMH 30ypEeHHS B IOTOIIl 3a
CBOIM 00CSITOM 1 XapaKTEpPOM HE MOKE 3PIBHATHCS 31 30ypEHHSIMU 1 TOB'sI3aHU-
MU 3 HUMU HEraTUBHUMHU HACIIJKaMH, 110 PO3BUBAIOTHCS Ha JUISHII CTOSIK -
JUBHUKOBHMM X1, TOOTO Ha MOYATKOBIN AUISHIN cucTeMU. OTKe, KOHCTPYKIIiSA
MOYaTKOBOI JUISHKM CHUCTEMH, IO BKJIIOYAE 3yMI( CTOsKa, MeTajonpuiimay,
pi3HI IPOMIXKHI KaHaJIM, MOBUHHI B MAKCUMAJIbHOMY CTYII€HI CHPUATH MOM'SK-
HIEHHIO yJiapy 00 AHO CTOSIKA, 3MEHUIEHHIO MIHO- 1 BUXPOYTBOPEHHS, TUIABHOTO
BBEJICHHS PO3IUIaBY B JINBHUKOBHM XiJ| 1 3aTpUMaHHSI YTBOPEHUX MiJ CTOSKOM
HEMETAIIYHUX BKJIIOUCHb HA TTOYATKOBIN UISHII JUBHUKOBOTO XOJY.

{06 meprri mopiii po3niaBy HE MOTPAIUSUIN B KUBWJIBHUKH, OCTaHHI HE
MO>KHA PO3MIIIATH M1J] CTOSIKOM, BUKOHYBATH 1]l TUBHUKOBUM X0J10M a00 MpH-
€IHYBaTH A0 HOro 3aAHiil CTiHLI. Y OUIBIIOCTI BHMNAJKIB >KUBUJIBHUKH PO3Ta-
IOBYIOTH B OJIHIM MiB(OPMI 3 JIMBHUKOBUM XOJIOM 1 BiABOASTH BiJ HHOTO IiJ
npsiMuM KyToM. Lle BHKJIIOYae BIUIMB Ha >KMBHJIBHUK HIBUAKICHOTO HAmopy Me-
Tay, U0 MPOTIKA€E B JUBHUKOBOMY X0ai. KpiMm Toro, BiAramyXeHHs KUBUIbHH-
Ka IiJT TPSIMUM KyTOM CTBOPIOE BEIUKHI TiIpaBIIYHHUNA OIip HA BXOJI B )KUBH-
JBHUK, 0 3HIKYE MBHUAKICTh TOTOKY. OHAK y MIbOMY BHUIIAJKY B KUBUJILHU-
KaX MOXYTh YTBOPUTHUCS HE3aNOBHEH1 30HU 1 OyJie MOMIIMBHUI M1COC TOBITPS
IOTOKOM po3Iu1aBy. TOMY >KMBWJIBHUKHM HEOOXIJHO IJIaBHO 3'€JHYBaTH 3 JIUB-
HUKOBHUX XOJIOM, a TIPY MOKJIMBOCT1 BIJIBOJIUTH BiJl HHOTO ITiJT TYITUM KyTOM.

VY pasi po3TallyBaHHs KUBWJIBHHKIB HIDKYE JHA JIMTHUKOBOTO XOAy (Ha-
KJIQJ(H1 )KUBWJIBHUKHW) METaJl, SIKUM Te4e IO JHY JIUBHUKOBOTO XOAY, 3yCTPIBIIH
Ha CBOEMY IUISXY KaHAaBKY, BAAPSIETHCS O ii CTIHKY 1 MEpeIyacHO MOTpPAIUIs€ B
KUBWIBHUK. KpiM TOro, ycTynu B JIMTHUKOBOMY XOJii CTBOPIOIOThH JOJATKOBI
30ypeHHs, 10 30UIbIIYIOTh TYpPOYJEHTHICTh MOTOKY B XKHUBWJIBHHKaX. Towmy,
AKIO 1€ HeOOX1HO 3a yMoBaMu (popMyBaHHS, B HIDKHIN monydopme po3mi-
IIYIOTh YaCTHUHY JIMTHUKOBOT'O X0y (3BU4aitHo He Ouibie 0,2-0,3 #oro BUCOTH)
1 Bi HET BXKE BIABOIATE YKUBWIBHUK.

OpnHa 3 yMOB IIPaBMWJIBLHOTO (DYHKIIOHYBaHHS JTMBHUKOBOI CUCTEMH 3 Jie-
KUIBKOMAa JKUBWJIBHUKAMU - PIBHOMIPHUHM PO3MOALT pO3IIaBy MK HUMH. Jlis
M1JBULIEHHS PIBHOMIPHOCTI [lii )KUBWJIbHUKIB B TOPU3OHTAIIbHIA CUCTEMI PEKO-
MEHJY€ThCSl IUIABHO (HE CXOAMHKOIO) 3MEHILYBAaTH IUIOLII ONEPEYHUX Mepepi-
31B TIUBHUKOBOTO X0y MICJII KOXHOTO XKUBUJIHHHKA.

HeMmeraniyHi 4yacTKy BIAPI3HAIOTHCS 32 IIUIBHICTIO B1JI METAJIEBUX CILIa-
BIB 1 TOMY MAalOTh 3/IaTHICTb JJO CAMOCTIIHOrO pyxy. ¥ CIIJlJaBax Ha OCHOBI 3aJi-
3a, Ml 1 TUTaHY IUIAKK, (DJIFOCH 1 OKCUIU BCIX KOMIIOHEHTIB JIETIIe, HIXK PIIKi
CIUIaBH, 1 X YaCTKH CIUIMBAIOTh HA MOBEPXHIO MOTOKIB. Y cCIUIaBaX Ha OCHOBI
IIOMIHIIO 1 MarHiro iXH1 OKUCIIM Ba)Kye€ CIUIaBIB 1 TOHYTh B MOTOKax. BUHATOK
CTaHOBJISITh OKCUAM HATPIIO, SIKI YTBOPIOIOTHCS MPH MOJM(DIKyBaHHI altOMIHIE-
BUX cIUiaBiB. DJIIOCK B aFOMIHIEBUX CIUIABAX MJIABAIOTh HA MOBEPXHI K OLIBII
JIETK1; Y MarHi€BUX CIJIaBaX BOHU 3HAXOJATHCS HA JIHI TJIAaBWJIBHUX TUTIB. Ta-
KM YMHOM, O0pOThOa 3 HEMETAJIEBUMHU YaCTKaMHU y BaXXKUX 1 JIETKUX CIUIaBaX
MOBUHHA MMPOBOJUTHCS CYTTEBO PI3HUMHU METOIAMH.
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I[Muranusa njas camonepeBipku

[E—

Sk 3amo6irTH HEPIBHOMIPHY 110 )KUBUJILHUKIB?

2 Sk mae OyTH CKOHCTpyHOBaHa JMBHHUKOBA CHCTEMa 3TiHO PEKOMEH-
narisim XK. B. Tokapepa?

3 Sk MOXHa YCYHYTH PO3PIKEHHS 1 1HXKEKI[II0 MOBITPS 1 ra3iB B JIMBHH-

KOBHUX KaHalax?

Sxe piIBHAHHS ONHUCYE 11€ATbHUNA TPOPLIB?

YuM Ha MpaKTHI 3aMIHIOIOTH ieanbHUN TpodiTb cTOsIKA?

K MOXKHA YCYHYTH 1HXKEKI110?

Turnu HeMeTaIIYHUX YacTOK.

S po3paxoBY€ETHCS MIBUAKICTh CIUTUBAHHS HEMETAIYHUX YACTOK ?

Ski CIHiBBIJHOIICHHS TUIOIIMH €JIEMEHTIB JINBHUKOBUX CHCTEM BHKO-

PUCTOBYIOTHCA?

10 flka pi3HUIS MK 3alepTUMM Ta HE3aNepTUMU JTUBHUKOBUMH CHUCTE-
MaMu?

11 o Take apocenbHI TMBHUKOBI CUCTEMU?

O 0 3 O DN B~

1.2 Tema 2. @inempysannn memana
1.2.1 Cimyacmi ma 3epuucmi ¢hinompu

TexHo0r1 3acTOCYBaHHA CITYacTUX (PUIbTPIB. PUIBTPYBAHHS METAIy 32
JIOTIOMOTO10 3epHUCTHUX (imbTpiB. MexaHi3M Ta pexxumu PinbTpyBanHa. Bubip
pO3Mipy OTBOpY CITKU. BIuiB po3MipiB Ta MpUPOAH 3€PEH 1 PEKUMY PULIBTPY-
BaHHS Ha €(DEKTUBHICTh OYMILCHHS PO3IJIaBY.

[Tocunanns Ha miteparypy: [5, ¢. 28-38; 8, ¢. 10-85].

MeToan4Hi BKa3iBKH

Cituactuit GUIBTp — LI CiTKA, Yepe3 Ky MPOMyCKarTh po3iuiaB. [{imkom
IPUPOAHO, IO MPHU I[OMY 3aTPUMYIOTHCSI BKPAIJICHHS, PO3MIPU SIKUX ME€PEBU-
HIYIOTh PO3MIpHU CITKU. Matepiai CiTKi He TOBUHEH PO3YUHATUCS KOMIIOHEHTaMU
CIJIaBy, a caMa BOHA MOBMHHA 30epiratu JOCTaTHIO MIIHICTh, 11100 HE pyiiHyBa-
THUCS i JI€F0 METAJIOCTATHYHOTO TUCKY TIPH TeMIepaTypi po3iiasy. L{i ymoBu
BUKOHYIOTHCS TIPU BUTOTOBJICHHI CITKH 3 OOpaTOMOCHIIIKATHOTO CKIIA.

Bubip po3mipy Biuka CITKM BH3HAYA€THCS B 3aJICKHOCTI BiJl il MeXaHIUHOI
MIITHOCTI Ta HEOOX1THOTO METAIIOCTATUIHOTO HATIOPY ISl TIOAAJIAaHHS KAIMJIIPHOTO
INPOTUTUCKY, IO BUHUKAE BHACIIIOK HE3MOUYBaHHS METAJIOM MaTepiaiy CITKH.

3epHUCTHII QUIBTP — LI MIAp 3€pPEeH PI3HOTO po3Mipy (3BUYAMHO Bif 5 110
15mm) Ta ToBmmHOK 10...20cM, yepe3 kUi MPOMyCKarTh Po3IiaB. 3epHa Io-
BUHHI MaTH JJOCTATHIO BOTHETPUBKICTh, OyTH XIMIYHO 1HEPTHUMH Ta HE PO3UU-
HATUCSA B KOMIIOHEHTax criaBy. HalO1apn 4acTo iX BUTOTOBISIIOTH 3 HACTYM-
HUX MatepianiB: kopyHay AlOs;; marnesuty MgO; rpadity C; cmiaBy
dbropunisCaF,+MgF,; anmtomodropucroro Harpiro Na;AlFs.
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IMuranusa njas camonepeBipku

1 Ski GpiabTpu 3aCTOCOBYIOTH B JIUBAPHUX II€XaX JJIsI BIIOKPEMJICHHS Ta
3aTpUMaHHs HEMETaIIUHUX BKpaIIeHb y pO3IliaBax?

2 Sk nmpartoe cityactuit GiabTp?

SAx poOutbes BUOIp po3Mipy OTBOPY CITKH?

Sk po3paxoByeTbcs MiHIMAJIbHO HEOOXIIHUN METaJOCTaTUYHHMNA Ha-

nip?

Jle BCTaHOBIIOIOTH CiT4acTl QiabTpu?

Sk npairoe 3epHUCTU QUIBTP?

3 SIKUX MaTepialliB iX BUTOTOBJISIFOTh?

3a paxyHOK SIKMX JIBOX IpPOIIECIB BIJOYBAETHCS OYMIICHHS PO3ILIABY

B1JI HEMETAIIYHUX BKPAIICHb?

9 Sk po3paxoByeTbcs NUTOMY 00’ €MHA BUTpaTa METajLly uepe3 QpuibTp?

EENAVS)

o0 3 O\ D

1.2.2 Kepamiuni, ninoxepamiuni ma npecogaui ¢hinompu

diapTpyBaHHS METANly 3a JIONOMOIor KepamiuHux ¢iasTpiB. [IpecoBani
Ta miHokepamivyHi (QinbTpu. TexHosoris 3acTOCyBaHHS KepaMmidHHX (IIbTPIB.
[IpecoBani Ta miHokepamiuHi ¢iabTpu. CHiBBIIHOMICHHS IO (QUIFTPY Ta IMO-
MEPEYHOT0 MEPETUHY JMBHUKOBOTO XOJy. TE€XHOJIOTiS BUTOTOBJICHHS KepaMid-
HUX (QUIBTPIB.

[Tocunauns Ha miteparypy: [5, c¢. 28-38; 8, c. 10-25].

MeToan4Hi BKa3iBKH

[TiHokepaMiuHl (UIBTPU — 1€ BUCOKONOPUCTA IUIACTHMHA TOBILIHUHOIO
10...30 MM, 4yepe3 sKy mpomyckarTh po3iiaB. [lopucrticts dinbTpa gocsrae
90...92%, a kinbKICTh MOP Ha 1 cM NOBXHUHU (PiabTpa 3MiHIOEThCS Big 4 10 20 .
Moro rycruna ckiamae 0,40...0,45 r/cv’. TTiHokepamiunmii QifbTp, TAKUM -
HOM, Ma€ 3HaYyHy KUIbKICTh 3BUBUCTUX IMOP MEPEMIHHOTO NEPETUHY. 3aTpUMaH-
Hs HEMETaJIYHUX YaCTOK BiJIOYBAETHCA SIK 32 paxXyHOK CITUYACTOrO TakK 1 3a paxy-
HOK ajare3iiiHux ssuil. [Ipm mpoMy 1€ BiAOyBaeTbCS OJHOYACHO IO BCHOMY
00’emy QunbTpa. OTpUMYIOTH TIIHOKEepaMiyH1 GUIBTPU pi3HUMHU MeToAamu. Ha-
MPUKJIAJA, TOJIMEpHY TYOKY, HalOLIbII YacTO MOJiypeTaHOBY, CTUCKAIOTH 1 3a-
HYPIOIOTH y MIJTIKEP CMETaHOIOA10HOT KOHCUCTEHIII].

[Ticns HacuyeHHs TyOKM LUTIKEPOM ii BHJIYy4YarOTh 1 IPOIYCKAOTh 4Yepe3
OOTUCKYBaJbHI Bajiblll JJI1 BUAUICHHS HAUIMIIKY [UTiKepa. Bimkaty ryoOky
IpOB’SUTIOIOTH Ha TMOBITP1 1 PLKYTh HA HIMATKU MOTPIOHUX PO3MIpiB Ta (opMm
(kBajpaTHi, KpyIJi, MOJIrOHaNbHI). OTpUMaHi 3arOTOBKH BUCYILIYIOTh MIPU TEM-
nepatypi 150...200°C st BUaneHHs] BOJIOTH 1 3MIITHEHHS 1 MOTIM BUIATIOKOTH
IpY BUCOKHUX Temmeparypax uisl ciikanHs. [Ipu BunamoBaHHI ryOKa MOBHICTIO
BUTOPsiE, PUIHTP HaOyBae HEOOXITHOI MIIIHOCTI BHACIIIIOK CITIKAHHS YaCTOK BO-
THETPUBKOTO HAIIOBHIOBAua, a TAKOXK BTPAaya€ ra30yTBOPIOBAJIbHY 3/IaTHICTb.
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I[Muranusa njas camonepeBipku

[E—

SIki MarOTh XapaKTEPUCTUKHU MIHOKepaMidHi GuUIbTpu?

2 3a paxyHOK 4Oro B HHMX BiZIOyBa€TbCs 3aTpUMaHHs HEMETATIYHUX Yac-
TOK?

Ha3Bith ckiagu nutikepy.

4 1Illo € HalBXXJMBILIMMHU XapaKTEPUCTHUKAMU MIHOKEPAMIYHOTO (LIbT-
py?

Jle BCTaHOBIIOKOTHCS MIHOKEpaMIvH1 (PUIBTPU B TMBHUKOBIN cUCTEM1?
6 IlepeBaru niHokepaMiyHUX (PLIBTPIB.

w

()}

1.3 Tema 3. /Juunamiuna ma cmamuuna 0ia memany Ha popmy ma
CIMPUIHCHI

KineTnuna eHeprisa cTpyMeHss MeTaly Ta Moro motyxHicte. Cuna ynapy
CTPYMEHS y CTIHKU ()OPMH Ta CTPHIKHIB Ta 11 3MeHIIeHHsI. ['1apaBmiaauil yaap y
BEPXHIO MIB(QOPMY IIPH 3aBEPILICHHI 3aJIMBAHHS Ta PO3PaXyHOK HOr0o BEJIMYUHHU.
Po3paxyHok 6€3p03MipHOTO KPUTEPIO epo3iiHOi cTiKoCTI ¢hopmu. CTaTUUHUMA
TUCK MeTany Ha cTiHkd ¢opm. Junamiuna nis Metany Ha dopmy. [ligHiMansHa
CWJIa Ha BEpXHIO HamiBhopMy. ApximMesoBa cuila Ha crepkHi. Po3paxyHok 3ara-
JHHOT MiAHIMAIBHOI CUJTH Ta €JIEMEHTIB CKPITUICHHS HamiBpopm.

[Tocunanns Ha mitepatypy: [1, c. 25-66; 2, c. 389—408; 3, c. 39-50].

MeToan4Hi BKa3iBKH

3anoBHEHHS! TOPOKHUHU (POPMU BIAOYBAETHCS 3a MEBHUI pO3paxoBaHHIA

BIJIPI30K Yacy — TPUBAIICTh 3AJIUBAHHS Ts,; , SIKA 3QJIEKUTH BiJI MACH BUJIMBKA,
TOBIIMHU HOTO CTIHOK, KOHCTPYKUIi JIMBHUKOBOI cUCTeMHU. [[1s1 MOCSTHEHHS
3aIOBHEHHS MOPOKHUHU ()OPMHU 32 BU3HAUYCHUN Yac PO3PAXOBYIOTh HEOOX1THHI
NEPETUH EJIEMEHTIB TUBHUKOBOT CUCTEMH, MPUIMAIOUX IO YBark MIBUIKICTD IO-
TOKY METally B KUBWIbHUKAX Wy, sIKa CyTTEBO 3aJICKUTH BiJl METAJIOCTaTHUHO-
ro Hafopy B JIMBHUKOBIN cucteMi. B 3a1exKHOCTI BiJl OJIOKEHHS )KUBUJIbHUKIB
10 BITHOILIEHHIO J0 MOPOKHUHHU (POPMHU, METAIOCTATUYHHUI Hamip B MpoILieci 3a-
JMBaHHS MOJKE€ 3aJMIIATHCS HE3MIHHUM a00 MOCTYMOBO 3MEHUIYBaTUCh. Tomy
IpU pO3paxyHKax JTUBHUKOBUX CHCTEM BHKOPUCTOBYIOTH MOHATTS PO3pPaxyHKO-
BOTO (CEpEeHbOr0) METAIOCTATUYHOr0 Harmopy Hp, BenTu4nHy SIKOTO 00YMCITIO-
I0Th HACTYITHUM YMHOM JIJIs1 HAHOUIbII MOMUPEHUX THUITIB JIUBHUKOBUX CUCTEM.

CtpyMiHb MeTaly, III0 BUTIKAE€ 3 KOBIIA YM >KUBUJIBHUKIB 3 IIBHAKICTIO
W, Mae neBHY KiHETHUHY €HEPTii0 1 CTBOPIOE JUHAMIYHUN THUCK Ha TOBEPXHIO
dbopmu.

B MomeHT 3aBepuieHHs 3alOBHEHHS MOPOKHUHU (OPMU pIIKUN MeTall,
10 NIJHIMAETHCA B MOPOXKHHUHI 3 MEBHOK IMIBUAKICTIO Wiy, yaapsie B BEPXHIO
niBpopMy 3 neBHOI cuiioro Fryy. Lle siBuie Ha3uBarOTh TipaBIiuHUM yAApOM,
1 BOHO MpPOSIBISETHCA B PI3KOMY MIJBUIIEHHI TUCKY METaly B BEPXHIX IIapax
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¢dopmu Ha BenuuuHy Ah,,x B MTOPIBHSIHHI 3 CTATUYHUM TUCKOM h.; 1 HACTYTHUM
3HIDKEHHSIM TUCKY Ha BeNU4HHY Ahy,,. IIporiec moBToproeThes aekinbka pasiB B
3aTyXar4yoMy PEeKHUMI.

MeranoctaTuyHui Hamip — L€ BIJICTaHb 110 BEPTUKAJI BiJl TOPU30HTATBHOL
IUIOLIMHY, 110 IPOXOJIUTh Yepe3 piBEHb METANy B JIMBHUKOBIH yaili abo BOPOH-
Il 10 TOYKH, 110 pO3IisfaeTbesa. Bekropu cuil TUCKY B TOYIIl, 10 3HAXOAUTHCS
B CE€peIMHI METaly, JiF0Th PIBHOMIPHO y BCIX HalpsMKax

IMuranusa njas camonepeBipku

1 Yomy nopiBHIOE pO3paXyHKOBHI HaIlip VISl BEPXHIX JTUBHUKOBHUX CHC-
TeM?

2 Yowmy AOpIBHIOE PO3PaXyHKOBHM HaIlip JJisi HUKHIX JJUBHUKOBUX CHUC-

TeM?

YuM BU3HAYAETHCSA LIBUIKICTh PYyXY PIIMHH YEPE3 3aHypPEHUI OTBip?

J1j11 90T0 BUKOPUCTOBYIOTH O14H1 TUBHUKOBI CHCTEMHU?

Yomy npomnopiiifHa cuia yaapy CTpyMeHsl MeTally y CTIHKY Gpopmu?

o Take epo3ist GopMH 1 10 HOrO BOHA TPU3BOIUTH?

Sk po3paxoByeThCs TipaBiIiyHuil ynap y popmi?

Sk po3paxoBY€ETHCS MBUAKICT MIAHOMY MeTay y hopmi?

B 4yoMy nossirae HeraTUBHUM BIUIMB TiAPABIIYHOIO yjnapy Ha Gopmy-

BaHsI BIJIMBKIB?

O 0 3O DN =~ W

1.4 Tema 4. I'idpaseniuni ocnogu po3paxyHKy JUEHUKOBUX CUCHEM

Knacudikarist cnoco6iB 3anvBaHHs METAIy 1 TUIH JUBHUKOBUX CHCTEM.
BusnaueHHs onTUMaNbHUX TPUBAJIOCTI 3ajMBaHHA. Po3paxyHOK MeTanocTaTuy-
HOTO Hamopy Ta IUIOINI BY3bKOT'O MEPETUHY JIMBHUKOBOI cucTeMH. ParioHanbHi
00J1acTi 3aCTOCYBaHHS BEPTHUKAIHHO—IIUIFOBUX JHUBHUKOBUX cuctem. [Ipu3Ha-
YEeHHS JIOIIOBHMX JIMBHUKOBUX CHCTEM Ta iX KOHCTPYKLIsA 1 pi3HOBHAU. Po3paxy-
HOK BEPTHKAIbHO—IPOCETBHUX Ta TOPU30HTATBHO—IPOCETbHUX CHCTEM. SpycHi
JMBHUKOBI CUCTEMH Ta iX 3aCTOCYBAHH.

[Tocunanns Ha miteparypy: [1, c. 67-233; 3, c. 285-409].

MeToan4yHi BKa3iBKH

Bubip KOHCTpYKIIi CUCTEMH € MOYATKOBUM 1 B TOM )K€ 4ac HAOUIbII Bij-
MOBIJAJIBHUM €TaroM ii IPOEKTYBAaHHS, Bil YCHIITHOTO BUPIIIEHHS SKOTO 3aJie-
KUTh KIHIEBUN pe3ysbTaT poOOTH — MPOEKTYBAHHS PalllOHAJIBHOI JMBHUKOBOI
CUCTEMHU.

JIMBHUKOBI CUCTEMU MOXYTh CKJIAJATUCS 3 JBOX €JIEMEHTIB (JIMBHUKOBA
Jifika, JIMBHUKH); TPhOX €JIEMEHTIB (JIMNBHUKOBA JIIHiKa, CTOSK, JIABHUKH); YOTH-
phOX €JEMEHTIB (JMBHHUKOBA JIiKa, CTOSIK, PO3MOIIILHUN KaHAJ, JIMBHUKH).
Po3paxyHOK TMBHUKOBOI CUCTEMH TOJISATAE B 3HAXO/KCHHI TUIONT TOTIEPEUYHUX
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nepepi3iB 1 JIHIMHUX PO3MIPIB il OCHOBHUX €JIEMEHTIB: CTOSIKA, JTUTHUKOBOIO
X0y 1 JKMBWIBbHHKIB. [Ipyuomy cnouaTky po3paxoBYIOTh HalilMeHIIWH (po3pa-
XYHKOBE), TOOTO peryirovy BUTpaTy, NEPETUH JTUBHUKOBOI CHCTEMH, 3a3BUYAMl
CTOSIKA, a TMOTIM, BUXOJSYU 3 MPUUHATOrO CHiBBiAHOWICHHS F . F ,:F, BHU3Ha-
YaroTh IJIOLII CyMapHUX MONEPEUHUX NEPEPI3iB IHIIUX €IEMEHTIB.

[[lo6 nmuBHUKOBA cUCTEMa BUKOHYBaja CBOI (pyHKIII, po3MipH ii OCHOB-
HUX E€JIEMEHTIB CJiJ] PO3PaxOBYBaTH BUXO/SYM 3 TAKHMX YMOB: PO3MIpU JIUTHU-
KOBOM yalii - 3 yMOBH 3amo0iraHHs MiJCMOKTYBaHHS IIJIaKy 4epe3 BEpXHiH me-
PETUH CTOsIKa Ta 3a0€3MeUYEeHHs TO3UTUBHOTO TUCKY PO3IUIaBa B HbOMY; PO3MIPU
HUKHBOTO TIOTIEPEYHOr0 Mepepi3y CTOSIKA - 3 YMOBU 3a0€3MEeUeHHs MPOTIKaHHS
pO3IUTIaBy B HUX 1 poO0Y0i MOPOKHUHU (POPMU 3 AOMYCTUMOIO TypOYJICHTHICTIO,
a TAaKOX 3aIMOBHIOBAHOCTI (POPMU; pO3MipH BEPXHBOTO MEPEPI3y CTOSKA - 3 YMO-
BU 3a0€3MeYeHHs] HeOOXITHOTO TUCKY PO3IUIaBy HA MOTO CTIHKH; PO3MIPH JIUB-
HUKOBOT'O X0y 1 )KUBUJILHUKIB - 3 YMOBH 3a0€3MEUCHHS IPOTIKAHHS PO3IUIABY B
HUX 3 JIOIyCTUMOIO TypOYJIEHTHICTIO 1 3aTPUMAaHHS IILIaKY.

BianoBigHo 10 1bOro nependavaroTh Taki BUIU PO3PAXyHKIB:

- pO3paxyHOK CyMapHHUX ILTOII MMOTEPEYHUX MepPepi3iB OCHOBHUX €IEMEH-
TIB JIMBHUKOBOI CHCTEMH: CTOSIKIB, JMBHUKOBUX XOJIIB 1 )KUBUJIbHUKIB;

- pO3paxyHOK YKCJIa Ha3BaHUX BUIIIE €JIEMEHTIB 1 BU3BHAYEHHS iX PO3MIPIB;

- pO3paxyHOK B1JICTaHI BiJl CTOSIKA IO MEPLIOro >KMBUIbHUKA;

- BU3HAYEHHS PO3MIpPiB JIUTHUKOBOM yaii a0 BOPOHKHU.

IuTanHs 1Jis1 camonepeBipKu

Sk nocsraroTh HEOOXIAHUIN THCK METaly B KaHanax JuBapHoi popmu?
Sxi yMmoBU 3a0e3medeHHsI 3a1I0OBHIOBAHOCTI (POpMU pO3TIaBOM?

Ski OCHOBHI TIOJIOKEHHSI, HAa SIKMX Ma€ TPYHTYBATHCS MPOCKTYBAaHHS
JUTHUKOBOMN CUCTEMHU?

4 Yomy BUOIp KOHCTPYKIIi JUBHUKOBOI € HAWOLIBII BiAMOBiAAIBHUM
€TaIroM ii MPOEKTyBaHHs?

Sk oOuparoTh MOJOXKEHHS BIIIMBKA Y (hopMi 1 po3'em popmmu?

Sk obupatu crioci0 1 Micile TiJBe/IeHHs po3iuiaBa y hopmy?

Sx po3paxyBaTh BEpPTUKAIBHO—IPOCENbHI Ta TOPHU30HTAILHO—
JIPOCEIIbHI CUCTEMHU ?

W N =

~ N D

2 TIPAKTUYHI POBOTH

[TpakTHKyM TIPOBOIUTHCS 3a JJISl MOTJIMOJICHOTO BUBYCHHS O0COOIMBOCTEH
PYXY PIIKOrO METay y JUBapHIA Gopmi.

[Tpaktruna po6ora 1 - Po3paxyHok AiameTpa OTBOpPY CTOIMOPHOIO CTakKa-
HYMKa. Po3paxyHku vacy 3anuBaHHsA (OPM Ta MUTOMOI IMIBHIKOCTI 3aJUBaHHS
dbopm. Po3paxyHKH MIBUAKOCTI CTPyMEHsI METajy Ta 4ac CHOPOKHEHHS KOBIIA.
Po3paxyHok aiameTpa OTBOPY CTOIOPHOTO CTaKaHYMKa Ta BHOIp HEOOX1gHOI
e€MHOCTI KoBIny. Xij pimeHHss poOoTu HaBeaeHo y mpukiaai 2.1 (/5/, c. 18.).
BapianTu 3aBganb 10 nepiioi NpakTUIHOI poOOTH HaBeIeHO B Tabmuii 2.1.
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Tabnuys 2.1 — Buxioni oani 0151 po38 ’s3anHs npakmuunoi pooomu 1

No Buxigai gani

3aBJ. Ql: K" 7,C QZ) KI'| T, C Q39 K| 73, C Q47 KT'| T4, € QS) K| 15, C

110 15 90 10 100 20 | 120 | 22 80 10

[E—

120 22 | 300 | 30 180 25 | 220 | 28 160 23

980 60 | 550 | 60 900 57 | 800 | 50 750 40

950 60 | 1850 | 100 | 880 55 | 1650 | 70 650 50

1050 | 60 | 1750 | 70 980 58 | 2250 | 120 | 1950 | 100

1760 | 65 | 1890 | 67 | 1200 | 60 |2740 | 80 | 2370 | 70

3500 | 170 | 1000 | 70 | 2450 | 120 | 1050 | 60 | 3980 | 180

1900 | 100 | 3590 | 130 | 4780 | 180 | 1750 | 110 | 3960 | 150

O |0 (Q|N [N |h= W

4860 | 120 | 2600 | 100 | 5960 | 140 | 1700 | 100 | 4870 | 160

10 | 5990 | 180 | 6890 | 130 | 4450 | 120 | 7590 | 100 | 5050 | 150

11 | 5790 | 110 | 8890 | 160 | 9570 | 200 | 5690 | 100 | 9940 | 220

12 | 11790 | 200 | 8890 | 190 | 10570 | 250 | 7690 | 150 | 10940 | 260

13 100 15 70 10 130 20 | 150 | 22 50 10

14 130 22 | 290 | 30 190 25 | 250 | 28 140 23

15 | 1080 | 60 | 450 | 30 950 57 | 850 | 50 650 40

16 | 1090 | 60 | 1750 | 100 | 780 55 | 1790 | 70 590 50

17 950 60 | 1850 | 70 | 1080 | 58 | 2150 | 120 | 1950 | 100

[Tpaktuna poboTa 2 - Po3paxyHOK Hanmopy AJisg pi3HUX THIIB JUBHUKO-
BUX cucTeM. PO3paxyHOK HIBUIKOCTI Ta BUSHAUYECHHS peXUMa pyXy MOTOKY pia-
KOI'0 YaBYHY IPU BUXOJI1 METAIy 3 )KUBMWJIBHUKA B MOPOKHUHY JIMBApHOI (POpMHU.
Po3paxyHOK IIBUIKOCTI Ta BU3HAYEHHS pPEeKMMa PyXy MOTOKY PIAKOI cTalll IpH
BUXOJIl METANly 3 XKUBWJIbHUKA B MOPOKHHUHY JUBApHOi GopMu. XiJ pillIeHHS
pob6otu HaBeneHo y npukian 3.1 (/5/, ¢. 27.). Cxema TUBHUKOBOI CUCTEMH, KA
HeoOXi/IHa JJis po3paxyHKiB HaBeleHa Ha puc. 2.1.

Pt Y
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Y a
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-y 1:
c - gf
dy :
= ——7

Pucynok 2.1 — Cxema nuenuxosoi cucmemu

Bapiantu 3aBgans 10 Apyroi NpakTUYHOT pOOOTH HaBEICHO B TaOIHIIl 2.2.
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Tabnauys 2.2 — Buxioui 0ani 01151 p0o38 ‘s13aHHs NpaKmu4Hoi pooomu 2

No BuxigHi gani

3aBI. | a,MM |b,mm | c, MM [d,Mm | e, MM | f, MM | g, MM | h, MM | k, MM

o
40 400 | 28 30 32 40 | 400 | 22 12 30°

40 400 | 28 30 32 40 | 400 | 22 12 60°

40 400 | 28 30 32 40 | 400 | 22 12 90°

50 500 | 33 35 37 45 | 450 | 30 15 30°

50 500 | 33 35 37 45 | 450 | 30 15 60°

50 500 | 33 35 37 45 | 450 | 30 15 90°

25 250 | 22 25 28 30 | 250 | 20 8 30°

25 250 | 22 25 28 30 | 250 | 20 8 60°

25 250 | 22 25 28 30 | 250 | 20 8 90°

55 550 | 38 40 42 45 | 450 | 35 17 30°

55 550 | 38 40 42 45 | 450 | 35 17 60°

55 550 | 38 40 42 45 | 450 | 35 17 90°

60 550 | 42 45 48 50 | 500 | 35 17 30°

60 550 | 42 45 48 50 | 500 | 35 17 60°

60 550 | 42 45 48 50 | 500 | 35 17 90°

30 300 | 18 20 22 60 | 300 | 20 10 30°

Ol B oo 2 S]] [ay|un| & W] —

30 300 | 18 20 22 60 | 300 | 20 10 60°

[Ipaktiuna pobota 3 - Po3paxyHOK KiHEeTHKH (iIbTpyBaHHS MeTany ¢i-
apTpamMu. DUIPTpYBaHHS pO3IUIABIB 4Yepe3 cityacTi (QuibTpu. PLIbTpyBaHHS
po3miaBiB uepe3 3epHicTi GuibTpu. [liHOKepamiuni ¢inbTpu. Xia pilIeHHS pPo-
0otu HaBeneHo y npukianl 3.2 (/5/, ¢. 39.). Bapiantu 3aBgaHp 10 TpEeThOi Mpak-
TUYHOI pOOOTH HaBeACHO B TaOmIi 2.3.

Tabnuys 2.3 — Buxioni oani 01151 po36 ‘s3anHs npakmu4noi pooomu 3

Ne 3381 Buxigni gani . _
3 " | Temnepatypa posmiary 7, °C | Po3mip BiUKa CITKH, MM

1 700 0,6 x 0,6
2 700 1,3x1,3
3 700 1,7 x1,7
4 800 0,6 0,6
5 800 1 x1
6 800 1,3x1,3
7 800 1,7x1,7
8 900 0,6 < 0,6
9 900 1 x1
10 900 1,3x1,3
11 900 1,7 x 1,7
12 1000 0,6 0,6
13 1000 I x1
14 1000 1,3x1,3
15 1000 1,7 x 1,7
16 1100 0,6 0,6
17 1100 I x1
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3 METOANYHI BKA3IBKHU 10 BAKOHAHHA
KOHTPOJIBHOI POBOTH

Meta BUKOHaHHSI KOHTPOJIBHOI pOOOTH - 3aKpIIUICHHS 3HaHb, SIKI OTpUMa-
Hl IPY BUBYEHHI JUCLUHUILUIIHU 1 PO3BUTH HAaBUYKU CAMOCTIHHOI pOoOOTH HaJl TEX-
HIYHOIO JIITEPaTypoOr0, JOBIAHUKAMH, HOPMATUBHUMU JOKYMEHTAMM.
Kontponbaa pobota cTporo iHAMBiAyandbHa, CHOHYKAa€ CTYIEHTIB ‘TOp-
I[IHHO™ 3aCBOITH BEIUKUN MO 00’€My KypcC 1 KOHTPOJIOBATH MOTO 3aCBOEHHS.
KonTtponbHa poboTa MICTUTH y €001 TEOpPETHYHI MUTAHHS Ta PO3PAXYHKHU 3a
OJTHI€I0 3 IPAKTUYHHUX POOIT.
Po6oTa BHKOHY€ThCS HANMPUKIHII TPUMECTPY Ha 3aiiky. Ha Hammcanns
KOHTPOJIBHOT BUILIAETHCS 120 XBUIIHH.
BukoHyeTbcs OIMH BapiaHT KOHTPOJBHUX 3aBIaHb 3T1IHO 3 OTPUMAHHUM
oierom. Ha TutynpHOMY apKyIiri HEOOX1AHO BKa3aTH:
- TOYHY Ha3BY JIUCUUILIIHU;
- BapiaHT KOHTPOJIbHOT POOOTH;
- Mpi3BHIIE, IM'Sl, IO 0ATHKOB1 B POJIOBOMY BIJIMIHKY;
- akyabTeT, TPYIY, KYpC 1 CHICHIJIbHICTB.
Jlns BIayioro HamMcaHHS KOHTPOJIBHOI poOboTH Tpebda JaTu BiAMOBiAL Ha
JIBa TEOPETUYHMX NMUTAHHS, BIJIMOBICTA HA TECTOBI 3aBAaHHS Ta BMITH pIIIATH
MpaKkTUYHI POOOTH.
Hwxde HaBeeHO TIEpellik TeOPETUYHUX MTUTaHb, 32 SKUMU OyayTh TECTO-
Bl 3aBJIaHHS Ta Ha skl Tpeba Oyjie AaTu BIMOBIAL:
1  Oco6auBOCTI PIAKOTO METANY SK T1APABIIYHOTO 00’ €KTA.
[ToHATTS PO PEOTIOTIIO.
[IpocTi peosioriui Tija.
[IpyxHe Tin0 I'yka.
B’a3ka piguna Herotona.
[Tnactuune Tuio Cen—BeHnana.
CkiagHi peoJiorivHi Tina.
Tino KenbBina.
Tino Makcaeuna.
Tino [IBenosa.
Peonoriyni BIacTUBOCTI PIAKMX METAJIB MIPH TBEPAIHHI Ta MPU 0XO-
JIOJDKCHH1 TTOBHICTIO 3aTBEPALIOr0 METamy.
12 OcHOBHI MOJIOKEHHS T1IPOCTATUKH Ta T1APOJUHAMIKH.
13 TigpocTaTHyHUM TUCK B HEPYXOMIN PIAMHM HA MIIOCKI CTIHKH.
14 TigpocTaTUYHUM THCK B HEPYXOMIH PIAMHHU HA KPUBOJIIHIMHI CTIHKH.
15 JluHAaMIYHUM THCK PIIUHU, IO PYXAEThCA.
16 PiBHsiHHS bepHyiuti 15 11€aabHOI Ta peaabHOl PIANHHU.
17 BuTtikaHHs MeTaiy 3 cronopHoro kosiia. [IIBuakicTs cTpyMens meta-
JIy Ta 4ac CIOPOKHEHHSI KOBIIIA.
18 Po3paxyHOK HEOOX1JHOTO pO3MIpY CTOMOPHOTO CTAKAHYHMKA.
19 BuTikaHHs MeTally 3 KOBIIIA 3 HOCUKOM. TpaekTopis pyXy CTPyMEHS.
20 Pyx meTany B JIMBHUKOBIN Yalll 1 BOPOHIII.

— = O 00 3O\ LN kB~ WD
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21
22
23

24
25
26
27
28
29
30
31
32
33

34
35

36

37
38

39

40

41

42
43
44
45
46
47
48
49

50

3aTpuMaHHs HEMETAJIIYHUX YaCTOK B Yallli.

Pyx merany B cTosui.

Crosiku, SIKI OPALOIOTh MiJ PO3PLIKEHHSAM 1 MiJ HagaTMOCHEpPHUM
tuckoM. Kondirypariist cTosikis.

Pyx mertainy B IIJTAKOBJIOBJIIOBAYI.

Pexxumu pyxy meraiy.

[TagiHHSA IIBUAKOCTI PyXY, PO3paxyHOK Koe(ILieEHTY BTpaT HAIOPY.

3aTpUMaHHs HEMETAIIYHUX YaCTOK Y IIJIAKOBJIOBIIOBAYI.

Pyx merany >KMBWJIbHHKAX Ta MOPOKHUHI JTUBAPHOI POPMHU.

JloBKMHA MUBUJIBHUKIB Ta iX MONEpeYHU nepeTuH. BrumB koHITy-
pailii Ta cCTaHy MOBEPXHI MOPOKHUHU (POPMU HA PyX METaIy.

[Ipu3HayeHHs 1 HEOOX1HI PO3MIPU HATIOPY.

KineTnuHa eHepris CTpyMeHsi MeTajly Ta HOTr0 NOTYXHICTb.

Cuna ynapy cTpyMeHs y CTIHKH ()OpMH Ta CTPYIKHIB Ta 11 3MEHIIICHHS.

KineTnyHuil TUCK CTpYMEHS Ha OBEPXHIO (DOPMH Ta CTPUKHIB Ta BiJI-
PHUB YaCTOK CYMIIIIi.

Po3paxyHok 0e3p03MIpHOTO KPUTEPitO €pO31MHOT CTIKOCTI PopMH.

[NpapaBniyHuil yaap y BEpXHIO MiBGOpMY IPH 3aBEPILICHHI 3aJIUBaHHS
Ta PO3PAaXyHOK MOT0 BEJIUYNHU.

BruB rizpaBniyHoro ynapy Ha (GopMyBaHHS MpUTapy, Y>KUMHH, ra-
30BUX PAKOBUH, MITHATTS BEPXHBLOI MIBGOPMHU.

Cratu4HUi TUCK METaTy Ha CTIHKA (POPM.

HunamiyHa 1ig Metany Ha Gopmy. IlimHiManbHa cuila Ha BEPXHIO Ha-
niBpopMy. ApxiMe0Ba CHJIa Ha CTEPIKHI.

Po3paxyHok 3arajabHO1 MiHIMAIBLHOI CHJIM Ta €JIEMEHTIB CKPITUICHHS
HariBhopMm.

Krnacugikanis cnoco01B 3ayiMBaHHS METaly 1 TUNU JUBHUKOBHX CHC-
TEM.

Bu3HaueHHs ONTHMAaNbHUX TPUBAIOCTI 3aJMBaHHS, PO3PAXyHKOBOTO
METaj0 CTATUYHOTO HAIOpPy Ta IJIOLII BY3bKOI'O MEPETUHY JUBHU-
KOBOI CUCTEMH.

CriBBIAHOIIECHHS TUIOII MTONEPEYHOTO NMEPETUHY E€IEMEHTIB JIUBHUKO-
BOI CUCTEMHU.

OO6acTh 3aCTOCYBaHHS Ta OCOOJIMBOCTI JPOCETHHUX JTUBHUKOBUX CH-
CTEM.

Tunu Ta eneMeHTy JpOoceTbHUX JIMBHUKOBUX CHCTEM.

Po3paxyHOK BEpTUKaJIbHUX APOCEIbHUX CHCTEM.

Po3paxyHOK ropU30HTANBHUX JAPOCEIBHUX CUCTEM.

PamionanpH1 0061aCTi 3aCTOCYBaHHS BEPTUKAIBHO — MIIJTLOBUX JIMBHHU-
KOBHUX CUCTEM. EJIEMEHTH CUCTEM Ta 1X PO3PAXYHOK.

SIpycH1 JIMBHUKOBI CUCTEMH Ta iX 3aCTOCYBaHHS. MeToAuKa po3paxy-
HKY.

[Ipu3HaueHHs AOUIOBUX JIMBHUKOBUX CUCTEM Ta iX KOHCTPYKIIIA 1 Pi3-
HOBUIH. MeTonka po3paxyHKy.

Oco0auBOCTI TMBHUKOBUX CUCTEM JJIs CTaJIl.

[Ipukian Oinera 10 KOHTPOJIbHOI poO0TH HaBeaeHo Y JoaaTky A.
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4 KOHTPOJIb 3HAHb CTYJIEHTIB

B tabnuii 4.1 HaBeAeH1 KpUTepii OLIHYBAaHHS 3HAHb CTYJIEHTIB, SKl1 BIIO-
payucs 13 HalMCaHHSM KOHTPOJIBHOI POOOTH.

Tabnuys 4.1 — Kpumepii oyinysanmns 3Hanb cmyoeHmis

Ne KuekicTs OaniB
Tun 3aBHanHs —
MIHIMYM MaKCUMyM
1 | TecToBi 3aBIaHHA:
- muTaHag 1 - 4
- IATAHHA 2 - 4
- MATaHHA 3 - 4
- muTaHHAa 4 - 4
- IUTAHHA 5 - 4
2 TeopeTnuHi NUTaHHS:
- muTaHHy 1 15 25
- MUTaHHSA 2 15 25
3 [IpakTuuna podoTa 25 30
Bcroro 55 100
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Jopatok A
Ilpuknao 6inema na 3a1iKko06ill KOHMPOALHIU POOOMI

bBiser 22
Yacruna 1. TecToBi 3aB1aHHsA
[Tutanns 1. JIuBapHa rigpaniika po3riisiiac MUTaHHS MMOB'sI3aH] 13:
1. PyxoM TpaHCHIOPTHHUX 3aC001B B JIMBAPHUX LI€XaX.
2. IlpunaiunamMu BUOOpY MaTepialiB MOACIBHUX KOMILJIEKTIB.
3. Ilpouecamu 3an10BHEHHS (POPMH METAJIOM.
4. ByoBoto giarpaM cTaHy MOJIBINHUX CHCTEM.
[Tutanns 2. Peomnoris — 1e:
1. Hayka nipo TeuinHs Ta AedopMaliiro pe4oBHH.
2. Hayka mipo mocnimkeHHs (i3UKO-XIMIYHHUX MPOLECIB Y JTUBAPHIi
dopmi.
3. Hayka nipo npuHuunu BuOOpy MaTepiaiiB JIMBapHOi (Hopmu.
4. Hayka npo BUTIKaHHS METaJly 3 TMBAPHUX KOBIIIB.
[Tutanns 3. PIBHAHHS 17151 PO3paxyHKY IIBHJIKOCTI BUTIKaHHS METajy 31 CTOIO-
PHOTO KOBIIY:
1 Yo
L
2. pgH.
3. ma.
4. p2gH .
[Tutanns 4. J)KUBUJIbHUK - 1I€:

1. EnemenT nuBapHoi Gopmu npu3HadeHUI AJi9 HaNpaBlIeHHS Pif-
KO0 METajy JI0 PI3HUX TEPMIYHUX BY3JIIB OJTHOTO BUJIUBKA.
2. IlpucTtpiit, skuii 703BOJIsE TT0AaBaTh (HOPMYBaJIbHY CyMmill y ¢o-
pMyBaJIbHY MaIlIMHY.
3. Enement nuBapHoi opmu MpU3HAYEHUW NJIs1 MIABOIY METay
BiJl METAJIONPUEMHUKA OE3MOCEPEIHBO Y TTOPOXKHUHY JIMBAPHOI
dbopmu.
4. EnemenT nuBapHoi (popmu npu3HAYEHUN AJI1 IPUHOMY METaly 3
JUBAPHOTO KOBIILY.
[Tutanns 5. Po3noainenns mBUAKOCTEH PyXy PiIMHU B KaHall HOCUTH mapado-
JIYHUN XapakTep MpHu:
1. TypyOyneHTHOMY pEXHMI.
2. llepexigHOMY pEKUMI.
3. JlaMmiHapHOMY PEXKHUMI.
Yacruna 2. TeopeTru4Hi nMTAHHS.
1. Knacudikaiiis crioco0iB 3alMBaHHS METATY 1 TUITH IUBHUKOBUX CHCTEM.
2. Po3paxyHok 6€3p03MipHOT0 KPUTEPIIO €pO31iMHOI CTIHKOCTI (popmHu.
Yacruna 3. [Ipaktuuna poodora.
PosB's3atu mpaktuuny podoty 2. Bapiant 7.

23



Haesuanvne suoanms

JINBAPHA I'IIPABJIIKA

Po6o4a nporpama, MeTOIN4YHI BKa3iBKHU
i KOHTPOJIbHI 3aBIaHHS

JJISL CTYJIeHTIB cneniajabHocTi 6.050402
3204HOI ()OPMU HABYAHHS

(Vkpainucoxoro moeoro)

Vknagau ABIYJIOB Onexkcannp PanikoBuu

3a aBTOPCHKOIO PEIAKITIEIO

Kommn’rorepHe BepcTanHs O. M. bonkosa

40/2012. ®dopmat 60 x 84/16. Ym. npyk. apk. 1,4.
O6n.-Bua. apk. 1,06. Tupax mp. 3am. No

Bunmaserb 1 BUTOTIBHUK
JlonbackKka Jep)kaBHa MallIMHOOYIIBHA aKaeMist
84313, m. Kpamatopchk, Byi. lllkaainoa, 72.
CBiouTBO cy0’€KTa BUIaBHUYOI CIIpaBU
JIK Ne1633 Big 24.12.2003



