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| 3BA'AJIBHI BIIOMOCTH

JIucuuIuliHa CIyXXHUTh TEOPETHYHOIO 0a30(0 TEXHOJOTIYHHX IPOIECiB 0OpOOKH MeTasliB
THCKOM, i BUKOPHCTOBYETHCS TIPH PO3PAXYHKY TEXHOJIOTIYHUX PEIKUMIB Ta MPOSKTYBAHHS POIECIB
KyBaHHS Ta IITAMITyBaHHS.

[Ipu posrmsii ocoOnuBocTel miacTU4HOl jAedopMarliii BapTO BUKOPHCTOBYBAaTH 3HAHHS,
OTpUMaHi TpW BUBYCHHI OIOpPY MarepialliB, Teopii OOpPOOKHM MeTalliB THCKOM, MaTeMaTHKH
(mudepeHITiaTBPHOTO # IHTETPATBHOTO YHCIICHHS, BapialliifHUX METOIB), MEXaHiKH JeopMOBaHOTO
TBEPJIOTO Tijla. 3HAHHS KOHKPETHHUX MPOIECiB 00pOOKH METaIiB THCKOM IOBHHHI OyTH 3a0e31nevueHi
CIICIIKYyPCaMH.

I PO3ITIOALJI HABYAJIBHOI'O YACY

™ Posmoin 3a TpuMecTpamMu Ta BHJIAMU 3aHSITh o
T o= . i =
o ~ S E — = CamocriiftHa poboTa g
3 s | SE| = |Ez|8:E . ] B
S S = S |EE|EE|2E| B Y tomy uucmi =
= 2. = 2 5| &8| g8 CHOTO | 114 BHKOHAHHS g
o, 3) Q = e lile=t
= o Q = = 231 88| 3w cam. =
o H =018 7 <L 0GOTH KypPCOBOTO 5
A = p MIPOEKTY
7 2,5 90 15 15 15 4 41 - MK
8 3 108 54 18 - 6 30 - icouT
Bceroro 55 198 69 33 15 10 71 -
Kypcose npoexmysanmsi
3axuct
9 1,5 54 - 27 - 4 23 23 KP
Bceroro 7 252 69 60 30 14 94 23

I META I 3BABAAHHSA JUCHUIIJITHA
Kypc «Teopis mporeciB KOBaJIbCHKO-IIITAMITYBAIBHOTO BHPOOHHUIITBA» BIJHOCHUTHCSA JIO
IH)KEHEPHUX JMCIUILTIH 1 TOYHHAE IHMKJI CIEIiaIbHUX JUCIUILIIH, 10 YUTAIOTHCSA CTyJICHTaM 3a
(axom OMT. BuB4eHHsI METOIIB MOJICITFOBAaHHS TEXHOJIOTTYHUX MPOIIECiB JIe(hOpMyBaHHS TOBUHHO
JaTH 3HAHHS 3arajlbHUX 3aKOHOMIpHOCTEeW (OPMOYTBOPEHHS JeTajei IUISXOM IIJIaCTUYHUX
nedopMariii  mpu  pi3HUX TEMIEPATypHO-IIBUIAKICHAX YMOBaX 1 BHHHKAIOUUX TP I[HOMY
nedopmariif, HampyKeHb, THUCKIB Ta 3yCHJb YMIHHS pO3paxyBaTd IIi €HEprocHJIOBI MapameTpu
MpOoIIeCy 1 BU3HAYUTH I'PaHWYHI YMOBH TUTACTHYHOTO CTaHY.
BinmoBigHo nmo kBamidikariiiHoi XapaKTEpHCTUKH, Y pe3yJIbTaTi BUBYCHHS JIUCIIUATLIIHU
(axiBerb TOBUHEH 3HAMU.
*  OCHOBHI TIOJIOXEHHS Teopii MPOIECIB KOBAIbCHKO-IITAMITYBAJILHOTO BHPOOHHMIITBA,
METOJIA TEOPETHYHOTO aHAJII3Y 1 MATEMaTHIHOTO MOJICJFOBAHHS ITPOIECiB KyBaHHS 1 IITaMITyBaHHS,
*  METOJVKH PO3paxyHKy MapaMeTpiB MpoIecy KyBaHHS IITaMITyBaHHSI.
daxiBenlb MOBUHEH @Mimu:
*  3aCTOCOBYBAaTH METOJM 1 TIOJIOKEHHS TEOpil MPOIECciB KOBAILCHKO-IITAMITyBAIBLHOTO
BHPOOHUIITBA JIO PO3B’ SI3aHHS TEXHOJOTIYHUX 3a]1aY;
*  CTBOPIOBATH, PO3POOJISITH i BUKOPHCTOBYBAaTH MaTeMaTH4HI MOJENI MpoIleciB 0OpoOKu
meTaiiB Tuckom (OMT).
*  BUKOPHCTOBYBAaTH CYYacCHY OOYHCIIOBAJIbHY TEXHIKY JUIS PO3B’s3aHHS 3a7ad Teopii
00pOOKH METaTiB THCKOM.
daxiBenb MOBUHHUN NPUI0ATU HAGUYKU.
* BUKOHYBAaTH pO3paxXyHKH ¥ eKCIEpHMEHTaJIbHI JOCIi/DKeHHS jAeopMariitHux i
€HEProCHJIOBHX MTapaMeTpPiB IMPOIECiB KyBaHHS 1 IITaMITyBaHHS.
*  aHai3y CHJIOBOT'O PEXKHUMY MPOIECIB KyBaHHS 1 IITAMITyBaHHS;
* 00miky pgedopmariifHoro 3MillHEHHsS Marepialy IpH BU3HAYEHHI EHEProCUIOBUX
rapameTpiB.
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IV TEMATHYHUWH IUIAH
IV.1 Po3nooin uacy 3a memamu

Po3nopain 3a TpuMecTpaMu Ta BUIAMH
3aHATH
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Tpumectp 7
Mooynb Nel

3arabHi MMOJIOKEHHS, MPUITYIIEHHS Ta
rimote3u. MexaHiuHi cxeMu Jie()opMyBaHHSI.
[TpuHIMIH pO3paxyHKY CHII i poOiT. AHAI3 90 15 15 15 4 41
MPOIIECIB IJIOCKOTO JIe()OPMYBaHHS METOZOM
niHii koB3anus (1n/k). ['padiunuii meTon
o0y 10BH J1/K
Bceroro 3a TpumecTp: 90 15 15 15 4 41
Tpumectp 8
Mooynb Ne2

Enepreruuni MeToau aHastizy MmpoueciB
OMT. Anai3 BUIABIIOBaHHS, OCaKyBaHHS. 76 40 16
OOiK 3MiI[HeHHS, TPOTHO3YBaHHsI 1e(eKTiB
Ta ONTUMI3aIlisl TApaMeTPiB MPOIECY

Mooyns Ne3
[rxeHepHI MeTOIM pillieHHs TU(). pIBHSIHD Ta
YMOBH ITACTHYHOCTI. AHAI3 TIPOIIeciB
KyBaHHS Ta mTaMiryBaaHs. [Iporecn 28 14 2 - 2 10
JIMCTOBOTO INTaMITyBaHHs. DOpMO3MiHIOOUI
Ta PO3/ILIOBI OTepartii

Bceroro 3a TpumecTp: 108 54 18 - 6 30
Bceworo: 198 69 33 15 10 71
Tpumectp 9. Kypcora po6ora 54 - 27 - 4 23

Beworo: 252 69 60 15 14 94

Baczoei koeghivienmu mooynie. M1 — 0,33;M2 — 0,33;M3 — 0,33.

V.2 Jlekuii

Moayab Nel
Jekuia Nel [Ipeomem meopii npoyecie KyeanHs ma wimamny8anHsi, ii saoada

OcHOBHI 3aj1a4i Teopii MpoIeciB KyBaHHS 1 mMTaMmIryBaHHsA. HoBI MeTOIM NMpOeKTyBaHHS
nporeciB OMJI. 3B'SI30k Kypcy 3 TEXHOJOTIYHMMH JIUCIUIUTIHAMH, PO3BUTOK TeOpii MpolieciB
KyBaHHS 1 mrtamnyBaHHs. OCHOBHI METOJHM PO3B’s3aHHS TEXHOJIOTIUHUX 3aj]a4d y Teopil MmporeciB
KyBaHHsI 1 IITAMITyBaHHS 1 IXHI MOXIJIMBOCTI IIPY aHaJIi31 CHJIOBHUX 1 JeopMaliiHUX 3aa4u KiHIEBOL
i rpaan4HOi (opmo3Minu. Ilmactnuna medopmariis sSK Crocid ojep)kaHHS BHPOOIB i3 MeTaiy,
3B'SI30K Kypcy 3 TeXHIYHMMHU JUCIMIUTIHAMH; POJIb POCIMCHKHUX, PAASHCHKHUX 1 3aKOPJIOHHUX BYEHHUX Yy
CTaHOBJICHHI 1 PO3BUTKY JUCIMIUTIHU.

Camocmitina po6oma: BEKTOPHI Ta TEH30pHI YUCJICHHS, MaTeMaTUYHUI aHasi3.
Jlimepamypa: [1, 3-40; 2, 5-13; 2, 64-79]

Jexuia No2 OcHosni cnpowjents i einomesu

OCHOBHI CHpPOIIEHHS | TiMOTe3W, XapaKTepHi JAJsi Teopii MpOLECiB KyBaHHS i INTAMITYBaHHS:
CTIPOILEHHS, 1[0 CKOPOYYIOTh YHUCIIO TIEPEMiHHMX | CIIPOLIEHHS, 3B's13aHi 3 PEOJIOTIEI0 MeTaly.
Camocmiiina poboma: TeH30p HANPY>KEHb i HOTO BIACTUBOCTI.

Jlimepamypa: [2, 156-158]
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Jexuia No3 Teopis nanpysceno2o cmana 8 mouyi
Cxemu rojioBHUX AedopMalliii Ta AeBiaTOpy, FOJOBHUX HaMpyXKeHb, X Kiaacudikallis, 30BHilLIHI
1 BHYTpILIHI CUIIN.
Camocmiiina poboma: 3aCTOCYBaHHS 3aKOHIB KOHTAaKTHOTO TEPTS.
Jlimepamypa: [1, 77-118; 2, 16-41]
Jlekuia Ned Teopis Hanpy>KEHOTO cTaHa B TOYII
KoHTakTHi HampyXeHHs; HOpMajbHI HamNpyKEHHs; HamNpyKeHHS Ha TOXWIIH TUTOIAIL.
[IpoexTyBaHHS cHIl | TOBEPXOHB.
Camocmiiina poboma. BAKOHaHHS NPAKTUYHUX 3aBAaHb.
Jlimepamypa: [1, 77-118; 2, 16-41]
Jekuia No5 3acmocyeanns memooa niHiil KOG3aHHSA OJisl PO36’ A3AHHA MEXHON0TUHUX 3A0aY
MoxauBOCTI Ta BJACTMBOCTI MeTOJa JiHIM KOB3aHHs, TOJIOBHI NPHUITYIIEHHS, METOJIU
noOy10BM Ta IpaHUYHI YMOBH; 3a7iaya Mpo BAABIIOBAaHHs MyaHCOHY B HaMiBIPOCTIp.
Camocmiiina poboma: BUKOHAHHS TIPAKTUYHUX 3aB/laHb.
Jlimepamypa: [1, 185-198; 2, 160-169; 3, 50-84]
Jekuia N6 [ pagpiunuii memoo no6y0o6u noJis Jinitl KOB3aHHS.
Criocobu moOynoBW CITKM JIiHIM KOB3aHHS; CHIBBITHOILICHHS Jis HAmpy>KeHb, pPO3pPaxyHOK
HaTPY>KEHOTO CTaHa B KiJIbIIi.
Camocmiiina poboma: 9vcelibHi METOIN PO3PaxyHKY JIiHii KOB3aHHS.
Jlimepamypa: [1, 198-219; 3, 84-113]
Jekuia Nel Ananiz npoyecy wimamny8anHs 6 GiOKpUmMuX umamnax
AHalni3 CWJIOBOTO pPeXHMYy NpOLIECY INTAMIYBaHHS Y BiJKPUTHUX IOTammnax, JIedopMyBaHHS
KUIBLS - 00JI00.
Camocmiiina poboma: NiAroToBKa 10 KOHTPOJIbHOT poOOTH.
Jlimepamypa: [1, 205-211; 3, 203-206]
Jexuia No8 Ananiz npoyecy wumamnysanust ¢ giokpumux wmamnax (1 2oouna)
3acTocyBaHHs IBOLICHTPOBOI BisUIBHOT CITKM JIiHI KOB3aHHS; aHAJIi3 MOJIB HAMPYT i OfepKaHHS
PO3paxyHKOBUX (HOpMYJT JIJIsl TUCKY IITAMITyBaHHS.
Camocmiiina poboma. BUKOHAaHHS TPAKTUYHUX 3aBJaHb, BHUKOHAHHS TMEPLIOrO MYHKTY KypcoBOT
poboTu.
Jlimepamypa: [1, 205-211]
Moayab Ne2
Jexuia No9 3acmocyeants memooa 8epxHb0oi OYiHKU 015l PO36’ A3AHHS MEXHONIOLIYHUX 3a0ay
MoxJIMBOCTI Ta BIACTUBOCTI METO/1a BEPXHBOT OLIIHKH, TOJIOBHI MPUITYLLIEHHS.
Camocmiiina poooma: NOPIBHAHHSA METOJY 3 METO/IOM JIiHIi KOB3aHHS.
Jlimepamypa: [1, 219-222; 2, 183-187]
Jekuia Nel0 3acmocysanns memooa 8epxHvol OYiHKU 018 PO36’ A3aHHA MEXHOJI02TUHUX 3a0ay
ANTOpPUTM pO3B’ sI3aHHSI TEXHOJIOTIYHUX 3a/1a4, OfiepKaHHs 3arajbHUX PiBHSIHb.
Camocmiiina po6boma: OPIBHSIHHSA METOJLY 3 METOJIOM JIiHiii KOB3aHHS.
Jlimepamypa: [1, 219-222; 2, 183-187]
Jekuia Nell Bepxus oyinka npoyecy 0caodicy8anus ma CMUCKAHHs MOHKOL cMy2u
[ToGynoBa po3pyBHUX MOJIB i rogorpadiB WBUIKOCTEH, OEPHAHHS 3arajJbHUX PiBHSIHb.
Camocmiiina poboma: BAKOHAHHS TIPAKTUYHUX 3aB/laHb.
Jlimepamypa: [2, 204-207]
Jlexuyia Nel2 Bepxus oyinka npoyecy npamo2o udasiio8aHHs.
[ToGynoBa po3puBHUX TOJIIB i rogorpadiB MIBUAKOCTEH, OJIep>KaHHS 3arajlbHUX PiBHSIHB, aHAI3
OTPUMAaHMX PillleHb.
Camocmiiina poboma. BAKOHaHHS IPYTrOTo MyHKTY KypcoBOi poOOTH.
Jlimepamypa: [1, 323-327; 2, 183-187, 208-212]
Jekuia Nel3 Bepxus oyinka npoyecy 360pOmHO20 8UOAGIIOB8AHHSL
[To6ynoBa po3pHBHUX MOJIB i rogorpadis MWBUAKOCTEH, OlepkKaHHs 3arajlbHUX PiBHSIHb, aHai3
OTPUMaHUX PillleHb.
Camocmiiina po6oma: BAKOHAHHS APYTOro MyHKTY KypcoBoi poOoTH.
Jlimepamypa: [1, 323-327; 2, 183-187, 208-212]
Jekuia Nel4 Bepxus oyinka npoyecie nonepeuHo2o 6U0aei08aHH s
[ToGynoBa po3puBHUX TOJIIB i rogorpadiB MIBUAKOCTEH, OJIep>)KaHHS 3arajlbHUX PiBHSIHB, aHAII3
OTPUMAaHMX PillleHb.
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Camocmiiina po6oma: BUKOHAHHS APYTOro MyHKTY KypcoBOi poOOTH.
Jlimepamypa: [1, 323-327; 2, 183-187, 208-212]

Jekuia Nel5 Bepxus oyinka npoyecie KOMOIHO8AHO20 8UOABTIOBAHHSL

OcobnuBocTi npoleciB KOMOIHOBAHOTO BUJABJIOBAHHS, PI3HOBUAM KOMOIHOBaHMX OCEPE]KiB
nedopmallii, 0COOJIMBOCTI PO3PUBHUX MOJIB i rogorpadis MIBUAKOCTEH.
Camocmiiina poboma. BAKOHaHHS NPAaKTUYHUX 3aBAaHb.
Jlimepamypa: [2, 230-232]

Jekuia Nel6 Bepxus oyinka npoyecié KoMOIHOBAHO20 8UOABTIIOBANHSL

Oco0auBocTi TporieciB KOMOIHOBAHOTO BHMIABIOBAHHS, OCOOJMBOCTI PO3PUBHUX TIOJIB i
rogorpadis MBUIKOCTEH.
Camocmiiina poboma: BUKOHaHHS NPaKTUYHUX 3aBJaHb; MiArOTOBKA 10 KOHTPOJIbHOT pOOOTH.
Jlimepamypa: [2, 230-232]

Jexuyia Nel7 Pospaxynox nazpomaodiceno2o cmynens Oegopmayii ma menioGuoiieHHs 6
npoyecax OMT

MaremaTtuuHi Moaeni aHani3y, aegopmatiii 3cyBy, METOMKA aHaJIi3y TEMIOBUAIICHHS.
Camocmiiina poboma. BUKOHaHHS IPAaKTUYHUX 3aBIaHb; MiATOTOBKA 0 KOHTPOJIBbHOT poOOTH.
Jlimepamypa: [1, 294-296, 330-333; 2, 102-103; 3, 30-31,166}16

Jekuia Nel8 3acmocysanns enepeemuino2o memooa 0Jist po38’ A3aHHs MeXHON0IYHUX 3a0aY

MO>KIMBOCTI Ta BJIACTUBOCTI €HEPTETUUHOTO METO/1a, TOJIOBHI MPUITYIIIEHHS, TPAHUYHI YMOBH,
aJTOPUTM PO3B’ I3aHHS TEXHOJIOTIYHUX 3a/1a4.
Camocmiiina poboma: BUKOHAHHS TIPAKTUYHUX 3aB/laHb.
Jlimepamypa: [1, 224-229; 2,169-178; 3, 123-135]

Jexuyia Nol9 3acmocysanns enepeemuyno2o memooa 0Jist p0O36’ A3AHHL MEXHON02IYHUX 3A0ay

Kinematiuno moxxui mosist mBuakoctei (KMIILLL), onepixaHHs 3arajibHUX PiBHSHb.
Camocmiiina poboma: BUKOHaHHS NPaKTUYHUX 3aBJaHb; MiArOTOBKA 10 KOHTPOJIbHOT pOOOTH.
Jimepamypa: [1, 224-229; 2,169-178; 3, 123-135]

Jekuia No20 Ananiz npoyecy ocaoicysants yuniHOpuuHoi 3a20mieku

[ToctaHoBka 3amaui, kinematndHi rpanuddi ymoBu (KI'Y), moGymnosa KMIILL, po3®’s3anHs
PIBHSIHHSI €HEpreTUYHOTO OajaHcy.
Camocmiiina poboma: NOPiBHSHHSA OTPUMAHUX PILLIEHb 3 METOI0M BEPXHBOT OLIIHKH.
Jlimepamypa: [2, 205-208]

Jexuia No21 Ananiz npoyecy ocaoorcysanns niockoi cmyeu. Illepemuckanms cmyeu

[TocranoBka 3anaui, kinemaTuuHi rpanuuti ymou (KI'Y), moOynosa KMIILL, po3s’s3aHHs
PIBHSHHS €HepreTMYHOro OajnaHcy.
Camocmiiina poboma: NOPIBHSHHSA OTPUMAHUX PILIEHb 3 METOA0M BEPXHBOI OLIIHKH.
Jlimepamypa: [2, 205-208]

Jekuia No22 Ananiz npoyecy nonepeunozo 8u0ag 08aHHs

[ToctaHoBka 3amauvi, kinematndHi rpanuddi ymoBu (KI'Y), moGynosa KMIILL, po3®’s3aHHs
PIBHSIHHSI €HepreTUYHOTO OanaHcy, aHai3 OTPUMAaHUX PillleHb.
Camocmiiina poboma. BAKOHaHHS NPAKTUYHUX 3aBAaHb.
Jlimepamypa: [1, 306-314; 2, 212-213]

Jexuyia No23 Ananiz npoyecy npsamozo 6u0asio8anHs

[TocranoBka 3anaui, kiHemaTuuHi rpanuudi ymou (KI'Y), moOynosa KMIILL, po3s’s3aHHs
PIBHSIHHSL €HEpreTUYHOro OaaHcy, aHalli3 OTPUMaHUX PILIEHb.
Camocmiiina poboma: BAKOHAHHS TIPAKTUYHUX 3aB/laHb.
Jlimepamypa: [1, 306-314; 2, 212-213]

Jekuia No24 Ananiz npoyecy 360pomHo20 8UOABIIOBAHHS

[ToctaHoBka 3amaui, kiHematndHi rpanuddi ymoBu (KI'Y), moGynosa KMIILL, po3®’s3aHHs
PIBHSIHHSI €HepreTUYHOTO OanaHcy, aHai3 OTPUMAaHUX PillleHb.
Camocmiiina pob6oma. BUKOHAHHS TPAKTUYHMX 3aBAaHb, MiArOTOBKAa 10 KOHTPOJBHOI pPOOOTH;
MiIrOTOBKa 0 KOHTPOJbHOT poOOTH.
Jlimepamypa: [1, 306-314; 2, 212-213]

Jekuia No25 Po3paxynox smiynenns 0eghopmosanoeo memaiy

MeToaukK po3paxyHKy 3MiLIHEHHsI, KpUBa 3MiLIHEHHS, Cepe/IHEe HaMpy>KEHHs MIMHHOCTI.
Camocmiiina poboma. BIACTUBOCTI AOTMYHOI KPHUBOI 3MilIHEHHS; BMKOHAHHS TPETbOTO MYHKTY

KypcoBOi poOOTH.
Jlimepamypa: [1, 41-51; 2, 200-202; 3, 168-171]
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Jekuia Ne26 IIpoenosyeanns gioxunens ¢opmu
Tumm Bigxunenb Gopmu B mpouecax OMT i mpuumHu X 3'sIBJICHHS, MaTeMaTW4dHI Mozei
aHaJi3y, ymoBa 6e31e(eKTHOro BUTOTOBIICHHS JieTajei
Camocmiiina poboma: MeToau KoMrneHcallii 1epeKToyTBOpeHHS.
Jlimepamypa: [1, 41-51; 2, 200-202; 3, 168-171]
Jlexuia Ne27 Oyinka mexnono2iunoi oeghopmosanocmi.
JlepopmoBaHicTh, TUIACTUYHICTH, TEXHOJIOTIYHA JedOpPMOBAHICTh, TMOKA3HUK HAMPY>KEHOTO
CTaHy.
Camocmiiina poboma: BAKOHAHHS TIPAKTUYHUX 3aB/aHb.
Jlimepamypa: [1, 179-184; 2, 232-234; 3, 176-177, 186-188]
Jekuia Ne28 Oyinka mexnonoziunoi oegpopmosanocmi.
Hiarpama niaacTUYHOCTI, pecypc MIACTUYHOCTI, KpUTepiii 1eOpMOBAHOCTI.
Camocmitina poboma. BUKOHaHHS TIPaKTUYHUX 3aB/aHb.
Jlimepamypa: [1, 179-184; 2, 232-234; 3, 176-177, 186-188]

Moayab Ne3
Jekuia No29 3acmocyeannss memooa po36'a3anHs HAONUNCEHUX OuhepeHyiuHux pIieHAHb

pisnosacu 3 ymogamu niacmuynocmi (,, indcenepruil” mMemoo) 0151 po36’ A3aHHs MEeXHON02IYHUX 3a0ay
MoxJIMBOCTI Ta BIACTUBOCTI ,IHXKEHEPHOr0” METOJa, TOJIOBHI MNPUMYLIEHHS, aJrOPUTM
O3B’ I3aHHS TEXHOJIOTIYHUX 3a]1a4, OJIep>KaHHS 3arajlbHUX PiBHSIHb.
Camocmiiina poboma. BAKOHaHHS NPaAKTUYHUX 3aBAaHb.
Jlimepamypa: [1, 179-184; 2, 232-234; 3, 176-177, 186-188]
Jekuia Ne30 Ananiz npoyecy ocaoicysants yuriHOpuuHoi 3a20mieku ma niockoi cmyeu
[TocTanoBKka 3ajadi, rpaHUYHI YMOBH, aHalli3 BIUJIMBY T'€OMETPUYHUX TMapameTpiB, ofepKaHHS
3arajlbHUX pIBHSIHb.
Camocmiiina poboma: NOPiBHSHHSA OTPUMAHUX PILLIEHb 3 METOI0M BEPXHBOT OLIIHKH.
Jlimepamypa: [1, 231-260]
Jexuia Ne31 Ananiz npoyecy Oegopmysanus Kilbyegoi 3a20mi6Ku, GIOKPUMO20, 3AKPUMOZO
NPOULUBAHHS | PAOIAIbHOZ0 UOABTIOBAHHS
[TocTaHoBKa 3ajaui, rpaHUYHI YMOBH, aHaji3 BIUIMBY F€OMETPUYHHUX MapaMeTpiB, OAEpXKaHHs
3arajibHUX piBHAHb. KisblieBa 3aroTiBka MiJ piBHOMIPHUM BHYTPILIHIM THUCKOM. AHajli3 OTpUMaHUX
pilleHsb.
Camocmiiina poboma: BUKOHAHHS IPAKTUYHUX 3aB/aHb;.
Jlimepamypa: [3, 202-203]
Jekuia Ne32 3azanvni gioomocmi npo mexHoNO0IMHI Npoyecu JTUCMOB020 UMAMNYBAHHS MA
MemoOuKY ix ananizy
3aranbHa Kiacuikallis MpoLeciB JUCTOBOTrO IITaMIyBaHHS. Teopis po3ailoBuX omnepatii —
BUpPYOKHM i poOuBaHHs (BU3HAYCHHS 3YCUJIb).
Camocmiiina poboma: Hanpy*XeHU cTaH Npu BUPYOLi-IPOOUBaHHI.
Jlimepamypa: [1, 335-342, 410-413]
Jekuia Ne33 Teopis ghopmosminnux onepayii. I nymms, 8iobopmysanns, 0omuck i pozoava
BusHaueHHST MOMEHTY BUTMHY CMYTH, 3yCWUII BUIMHY Yy V-00pa3HOMY wITamIli, BUMAI0K
THYTTSI 31 3MIiIIHEHHAM Martepiany, Bu3HaueHHs cHUIOBHMX MapaMeTpiB BigOOpTyBaHHs, OOTHCKY i
po3naadui.
Camocmiiina poboma: MiAroToBKa 10 KOHTPOJIbHOI poOOTH; BUKOHAHHS YETBEPTOrO MYHKTY KYpCOBOI
poboTu.
Jlimepamypa: [1, 342-358, 380-400; 2, 221-225]
Jexuia Ne34 Teopis ¢hopmosminnux onepayiil. Bumsioicka
AHani3 omnepaiiii BUTSDKKM Oe3 MPUTHCKY i 3 mputhckoM ¢uanig. ['paHnunuii KoedilieHT
BUTSDKKHM 1 BIJIMB HAa HHOTO TEXHOJOTIYHMX (pakTopiB. BUTsKKa 3i cTOHIIEHHSM CTiHKH. OnepKaHHs
3arajlbHUX pIBHSIHb.
Camocmiiina poboma: 3aBeplieHHS KypcoBOT poOOTH.
Jlimepamypa: [1, 358-380, 400-410; 2, 213-218]
Jexuia No35 Iopienanns Memooie ananizy mexHonoeiuHux 3a0auy
[TopiBHsIbHA XapaKTEPUCTHKA METOJIIB CTOCOBHO 1X MOKJIMBOCTEH B PilllEHHI TEXHOJOTIYHUX
3ajay 3 BU3HAYEHHS TUCKY 1 3ycuiis AeopMyBaHHs, PO3MOAIMY HAMpyrd, BU3HAUCHHS KiHLEBOT
(opmo3miHK Ta rpaHnuHOT hopMo3MiHK (HedopMoBaHOCTI).
Camocmiiina poboma: IHTEHCUBHICTh 3MiHM KpUBOT 1epopMyBaHHS.
Jlimepamypa: [1, 230-231; 2, 229-234]
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IV.3 IIpakmuuni 3anammas
[TpakTH4HI 3aHATTSI BUKOHYFOThCS 3TiIHO METOJMUHUX BKa3iBOK 10 Kypey [9].

Moayab Nel

Ilpaxkmuune 3anammsa Nel O6nix smiynenns oegpopmosanoeo mamepiany (3 2)

[ToOynoBa KprBOT 3MillHEHHS MaTepially, MeTOJAuKa ii ampokcuMailii. AmMpokcuMailis 3a
JIOTIOMOT OO MepcoHanbHoro komi' orepa (I1K).

Camocmiiina poboma: noOynoBa ampoKCUMOBAHOT KPUBOT 3MIITHEHHS.
Jlimepamypa: [1, 41-51; 2, 200-202; 3, 168-171]

Ilpakmuune 3anamma N2 Awuaniz npoyecy 8iOKpumo2o WMAMNY8AHHS MemoOoM JNiHill
koe3anns 6e3 ypaxyeanns mepmsi (6 2)

[TocTaHoBka 3ajaui, BUOIp cMCTEMU KOOPAMHAT, BUJIIEHHS OcepelKy AedopMallil, BU3HaYECHHs
rpaHUYHUX YMOB, MOOYy/Z0OBa CITKM JIiHIA KOB3aHHS, BU3HAYEHHS! HAIMPY)KEHOTO CTaHy B MeEXaX MOJIs
MiHIA KOB3aHHA, MOOYAOBa €MIOPU HAMpPyr, pPO3paxyHOK TUCKY JAedopMyBaHHs. PospaxyHok
Harnpy>KeHOTo CTaHy MPOBOAATH 3a Aonomoroto 1K,

Camocmiiina poboma: niepeBipka rpaHIYHUX YMOB.
Jlimepamypa: [9, 3-5]

Ilpakmuune 3anamma Ne3 Awuaniz npoyecy 8iOKpumoeo WMAMNYBAHHS MemoOOM JiHill
koe3anus 3 ypaxysanusim mepms (6 2)

[TocranoBka 3anadi, BUOip crcTeMH KOOPAMHAT, BUIINIEHHs ocepenky nedopmaiiii, BU3HaYSHHS
rpaHUYHUX YMOB, MOOYy/J0OBa CITKM JIiHIA KOB3aHHS, BU3HAYEHHS! HAIPY)KEHOTO CTaHy B MEXaX MOJIs
NiHil KOB3aHHS, MOOYA0BA €MIOPU HANPYT, PO3paxXyHOK TUCKY Ae(pOpMyBaHHS.

Camocmiiina poboma: nepeBipka rpaHUYHUX YMOB.
Jlimepamypa: [9, 3-5]

Moayab Ne2
Ilpakmuune 3anammsn Ned Anuaniz npoyecy udasnioganis memooom eepxuvoi oyinku (4 2)

[locranoBka 3amaui, BUAiNEHHS ocepenky aedopmailii, mNOOyIOBa PO3PUBHOTO  TOJIS
HIBUJKOCTEH, BH3HAUYEHHS TpPaHUYHUX YMOB, MoOyaoBa rojxorpada MIBUAKOCTEH, pPO3paxyHOK
KiHEeMaTUYHMX | CUJIOBUX MapaMeTpiB MpoIiecy 3 ypaxyBaHHs TEPTsI.

Camocmiiina poboma: niepeBipka rpaHIYHUX YMOB.
Jlimepamypa: [9, 6-8]

Ilpakmuune 3anammasa NeS Onmumizayis 2eomempudnux napamempie npoyecy 6U0asIo8ants
Memooom 6epxHvoi oyinku (2 2)

Ha ocHoBi npakTuuHoro 3aHatTs Ne 4 BUKOHYEThCS ONTUMi3allisi F€OMETPUUHMX MapaMeTpiB 3a
jaonomoroto IIK 3a paxyHok 3miHM po3MmipiB Kpaiiok poOOYOro iHCTpyMEHTa Ta MOJEIIOBAHHS
PO3PMBHOIO MOJISI LIBUIAKOCTEM.

Camocmiiina poboma: MOAEIIOBAHHS PO3PUBHOTO MOJISI HIBUAKOCTEH.
Jlimepamypa: [9, 6-8]

Ilpakmuune 3anamma Ne6 Ananiz gpopmosminu 6 npoyecax uimamny8anus ma UOAGI08AHHS
(42)

Ha ocHoBi npaktnuHux 3aHate Ne 2, 3a6o Ne 4, 5 BukoHyeTbcs aHaniz (GOpPMO3MiHHU, KU
BKJIIOUa€ NMoOyJOBY TpaeKTOpiil MepeMillieHHsl YacToK MaTepiany B ocepeaky aedopmallii, BUSHaUEHHS
KaHaJiB MUIMHY MaTtepiajy, po3paxyHOK HarpoMa/JKeHOro cTymneHs aedopmallii B kaHamax, cepeJHbOro
HarpoMa/KeHoro cTyneHs jaedopmauii B ocepeaky aedopmailii, cepeaHboi aedopmailii, koedilieHta
HepiBHOMipHOCTI Aedopmaliii.

Camocmiiina poboma: noOynoBa ricrorpaMmu po3noziny nedopmaiiii.
Jimepamypa: [9, 9]

Ilpakmuune 3anuamma N7 Ananiz npoyecy KoMOIHOBAHO20 BUOABNIOBAHHS MEMOOOM 8ePXHbOT
oyinxu (4 2)

[locranoBka 3amaui, BHUAiINEHHsS ocepenky aedopmarlii, mNOOyIOBa PO3PUBHOTO  TOJIS
IIBUAKOCTEH, BU3HAYEHHS TpPaHUYHUX YMOB, NoOymoBa rojorpada IIBUAKOCTEH, pO3paxyHOK
KIHEMaTUYHUX 1 CWJIOBUX NapaMeTpiB MpoLecy 3 ypaxyBaHHs TepTs. Takox aHaii3 mapaMeTpiB MpoLecy
Ha pi3HUX CcTafigax aedopMyBaHHS, PO3paxyHOK 301MbIIeHHS po3MipiB AeTani. OnTumizaLis napamerpis



npotiiecy BUKoHyetbes Ha [1K.
Camocmiiina poboma: no0ynoBa ricrorpaMu 301JIbIIEHHs PO3MIPIB Ha PI3HUX CTaAIAX MPOLECY.
Jlimepamypa: [9, 10-12]
Ilpakmuune 3anammsn Ne8 Bubip kinemamuuno modxciusux nonig wisuoxocmeil (2 2)
[TocTtaHoBKa 3ajadi, MPUAHSITTS PO3PAXyHKOBOI CXEMHM MpOLECY, BUOIp CHCTEMH KOOPAMHAT,
BU3HA4YeHHs] TpaHudHUX yMoB, mobymoa KMIIII i iXx mepeBipka, ckiamaHHS piBHSIHHA OayaHCY
MOTYXHOCTEH, pO3paxyHOK TUCKY Ta MPHUBEJECHOTO TUCKY Ae(popMyBaHHSI.
Camocmiiina poboma: niepeBipka rpaHIYHUX YMOB.
Jlimepamypa: [9, 12-16]

Moayab Ne3
Ilpakmuune 3anamma NeQ Auaniz npoyecy 0CaONCYBaAHHSA , IHHCEHePHUM' MemooomM ma

Memooom epxHvoi oyinku (2 2)

[TocTraHoBKa 3a/1a4i, MPUIAHATTSI PO3PaXyHKOBOI CXEMHM MPOLIECY, CKIIaJIaHHs PiBHSHb PiBHOBAru
i X cnpouieHHsi, MoOyaOBa €MIOpU HAIpyr, MoOyAoBa PO3PUBHOTO MOJIsA, PO3PaxXyHOK THCKY Ta
MPUBEJIEHOTO THUCKY nedopmyBaHHs. [lopiBHSAHHS OTpUMaHUX pe3ysbTaTiB Ta 1X aHalli3 3a JOMOMOTOIO
[1K.
Camocmiiina poboma: IOPIBHSAHHS OTPUMaHUX pe3yJIbTaTiB Ta iX aHami3 3a gornomoroto [1K.
Jlimepamypa: [9, 17-18]

V.4 JIabopamopni pooomu
JlaGopaTopHi poGOTH BUKOHYIOThCS 3TiIHO METOJAMYHUX BKa3iBOK 10 Kypcy [10].

Moayab Nel
Jlabopamopna poooma Nl Jlocniosicennss cunosux napamempie nNpu  0CAONCYBAHHI

gicecumempuunux 3a2omigok (2 2)
Mema nabopamopnoi po6omu. Busuntu xapaktep GopMO3MiHM .3aroTiBKH, BIUIMB OCHOBHUX (hakTOpiB
npolecy OcaJKyBaHHsS Ha CHJIOBI XapaKTEPUCTHKH Je(OpMYBaHHs, BUBYMTU METOAMKY PO3PaxyHKY
3ycuiuis AeopMyBaHHs N0 BiIOMili eMmopi HOPMaJIbHUX KOHTAKTHUX HAIPYT.

Jlabopamopna poooma Ne2 Jlocniodicenns npoyecy npouusanis yuninopuunoi zazomisku (2 2)
Mema nabopamopnoi po6omu:. O3HAHOMUTHCH 3 TIPOLIECOM TMPOIIMBAHHS, BUBYUTH XapakTep
(opMO3MiHM 3aroTiBKM TMPHU TPONIMBAHHI, BIUIMB OCHOBHMX (aKTOpiB Ha CHJIOBI XapaKTEPUCTUKH
nedopMyBaHHS.

Jladopamopna poooma Ne3 Jlocniodicenns npoyecy ocaoicysanis nPamMoKymuux 3paskie (2 2)
Mema nabopamoprnoi pobomu:. Busunty xapaktep GOpMO3MiHU 3aroTiBKH, BIUTUB OCHOBHUX (hakTOpiB
Ha CUJIOBI XapaKTepUCTUKH epopMyBaHHS.

Jadopamopna poooma Ned Jlocniodcenns npoyecy 8i0kpumozo guoasuiosannst (2 2)
Mema nabopamopmnoi po6omu. BuBunutn xapakrtep (GpopMO3MiHM 3aroTiBKH, MEPEBIpUTH MPUAATHICTH
ICHYIOUMX METOJMK BHM3HAYEHHS CWJIOBMX 1 T€OMETPUYHHMX XapaKTePUCTUK 3aroTiBKU Yy MpoLeci
BiJIKPUTOTO BU/IABIIFOBAHHS.

Jadopamopna poooma N5 Jlocniosncenns npoyecie uoasmosannst (2 2)
Mema nabopamoproi po6omu:. BUBUUTH BIIMB CXEeMH HANpPY>KEHOTO CTaHy Ha BU3HA4YeHY (opMO3MiHY
i CUJIOBI XapaKTePUCTUKH JIe(hOPMYBaHHS.

Jlabopamopna podooma Ne6 J[ocniodcenns npoyecy sumsaicku yuninopuynoi 3aeomiexu (2 )
Mema nabopamoprnoi pobomu:. Busuntu xapaktep GOpMO3MiHU 3aroTiBKH, BIUTMB OCHOBHUX (haKkTOpiB
MPOLIECY BUTSKKY Ha CUJIOBI XapaKTepUCTUKH Jie(hopMyBaHHS.

Jlabopamopna podooma Ne7 Jlocniodcenns npoyecy supyoxu iucmosozo mamepiany (3 )
Mema nabopamopnoi pobomu. BuBunth xapaktep AepopMyBaHHS TNPU BUPYOIl , BIUIMB OCHOBHMX
(akTopiB npoliecy BUPYOKH Ha CUJIOBI XapaKTEPUCTHKH JePOpMYyBaHHSI.
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IV.5 KonTpoabHi po6oTu
KoHTponb BHMBYEHHsT Martepially JaHOTO Kypcy BHKOHYETbCS 3a JIOMOMOIOK YOTUPbOX
nucbMoBUX poOiT. KOHTpoIbHI NUTaHHS 3a3HaveHl y 104aTKy b.

V METOANYHI BKA3IBKH

MeTtonuka BHBYEHHS 1 KOHTPOIIO JUCUUIUIIHA 0a3yeTbCsi HAa PEHTHHIOBOI CUCTEMI
BIIPOBAKEHOT B akajeMil s Mosoaimux Kypcis (muB. logatok B). Kpurepii oLiHKM 3HaHb HACTYIIHI:
»BimMiHHO” — 90-10006amniB; ,m00pe” — 75-896amniB; ,,3an0BinbHO" — 55-746anu; ,, He3anoBiNbHO” — O-
54 6anu. CtyneHT, SKuii BUKOHAB Y4OOBHil MJaH i Mae KijbKicTh 6aniB He MeHm 30 gomycKaeThes 10
3ainiky. Ex3ameHaniiinuii 6inet MicTUTh 3 TEOPETUYHHMX TIMTAHHS Ta 3a/1a4y.

HaounicTh BCiX BMJIB HaBUaJbHUX 3aHATh 3a0€3MEUYETbCs 3aCTOCYBaHHSM TUIAKATIB,
NPOEKLIIHOT 1| KOMI' FOTEPHOT TEXHIKH.

VI HABUHAJIBHO-METOJAUYHI MATEPIAJIN

VI.1 Cnucok ocnoenoi nimepamypu

1. CtopoxxeB M.B., [Tono E.A. Teopus o6paboTku MeTamioB aaBieHueM. M.:
MammunocTpoenue, 1977.-423.

2. ErctpatoB B.A. Teopust 06paboTku MeTasioB naBjieHreM. XapbkoB: Buma mkomna, 1981.-248
c.

3. Crenanckuii JI.I'. PacueTsl npouieccoB 06pabOTKM META/IOB AaBiIeHUEM. —M.:
MaunHocTtpoenue, 1979.-215%.

4. Tomnenos A.Jl. Teopus nnactuueckoro nredopMupoBaHus MeTanaos. M.: Meramnyprus,
1972.-408&.

5. ErctpartoB B.A. Teopust 06pabotku MetanioB nasieHreM. COopHuk 3anad. XapbkoB: Buia
mkoJia, 1983.-60c.

6. Oxpumenko .M., Tropun B.A. Teopus nporieccoB koBku. —M.: Beicinas mkona. 1977.-295
c.

7.TlonoB E.A. OcHOBBI TeOpHH JIMCTOBOI ITaMNoOBKH. —M.: Mawunoctpoenue, 1977.-27&.

8. AmowuH FO.A. Teopust 00paboTKH MeTaI0B AaBieHUeM. MeTo/ BepxHel OLIEHKH U ero
NPUMEHEHHUE MPU pelleHHe 3a1a4 00paboTKK MeTasIoB 1aBieHueM. PoctoB-Ha-J{oHy:
PUCM, 1977.-8&.

9. Metonuueckue ykazaHus K MPaKTUYECKUM 3aHITUSIM U CaMOCTOSITeIbHOM padoTe 1o
aucuumiHe «I'eopys MPOLEecCOB KOBKH M IITAMIOBKI» (17151 CTYA€HTOB CIIELMAIBHOCTH
7.090404) Locr. U.C. Anues. —Kpamartopck: JITMA, 2002. — 24.

10. MeTtonunueckue ykazaHus K JJabopaTopHbIM paboTaM Mo aucuunianbe «Teopus npoueccos
KOBKHM M IITaMMOBKW» (1151 cTyneHToB crieunaibHocT 7.090404) LCocr. b.E. MuxaiineHko,
N.C. Anues, A.H. Yiesanos. —Kpamatopck: JII'MA, 2002. — 32.

11.Mertoauueckue ykazaHus K KypcoBoil paboTe 1o aucuuminHe «I'eopust IpoLeccoB KOBKH U
TaMIoBKK» (U151 cTyeHToB crieruansHoct 7.090404) Cocr. U.C. Anues. —Kpamatopek:
JAI'MA, 2002. - 24.

VI.2 Cnucok 0ooamkoeoi nimepamypu

12.Tlepnun U.A., Paiit6apr JI.X. Teopus npeccoBanusi metaymios. —-M.: Mertannyprus, 1975.-
448c.

13. OBunHHMKOB A.I". OCHOBBI TEOPUHM IITAMIIOBKH BbIAABIMBAaHUEM Ha Mpeccax. —M.:
MaunHoctpoenue, 1983.-20Q.

14.Tlepaun N.JL., Epmanok M.3. Teopus BosoueHusi. —M.: Metannyprus, 1971.-447%.

15.Tlonyxun [1.W., I'yn I'.4., ankun A.M. ConpoTuBienue niactuueckoit aepopmanmu
METaJJIoB U cruaBoB. —M.: Mertamnyprus, 1983.-35%.

16.Kpoxa B.A. YnpouHeHre MeTaJIOB MPH XOJIOJHOM MiacTudeckoit nedopmanuu. —M.:
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MaunHoctpoenue, 1980.-15%.

17.Tomcen 3., Aur Y., Kobasiiun M. MexaHuka miactuueckux aedopmanuii mpu oo6paboTke
MmeTanioB. - M.: MawmmHoctpoenue, 1969.-504.

18. OropoanukoB B.A. JlepopmupyeMocTs U pazpylieHre MeTalia npyu o0paboTKe JaBlIeHUEM.
K.: Buma mkomna, 1989.

19. Teopwus nporieccoB KoBKM W mtammnoBku. [log pea. OBunHHMKOBa A.I'. M.
MammunocTpoenue, 1990.

20. Koamoropos B.JI., Mexannka OM]] M.: Metamnyprus 1986.

Po3po6uB pobouy HaBuaIbHY nporpamy:

Crapuwmii Bukiagau kapenpu OMT 0O.A. Hocakos
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Homatok A
Ipuknagu 3aBIaHb 10 KypcoBoi podoTH
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Jlonatok b
Ilepenik nuTaHp 10 NHCHMOBUX KOHTPOJIBHUX POOiT
Konumponvna poooma Nel
Moayas Nel
No 1 2 3 4
1 TJIC CranioHapHUi I'inoresa Bicecumerpuanuii
IUIMH Xaapa-pon Kapmana IUIMH
[IpyxHBOILITACTHYHE .
KopcTromnactuane IneansHa . YMoBa cTanocTi
2 . 3MIIHIOIOME
CepeIOBHIIE MJIACTUYHICTh obemy
CEepeIOBUIIE
SIKi cxeMU MepeBaXKHiIll 3 TOTJISTY:
3 . 3HWKEHHS YTBOpeHHs
[TinBuIIEHHS ..
. oropy [IpopoGku MeTary BOJIOKHHUCTOT
IJIACTUYHOCTI
nedopMyBaHHS CTPYKTypH
Mexaniuni cxemu nedopmarriii (MCJI) utst mporiecis:
4 [Ipsimoro .
. [Ipotsiranns i OcamxyBaHHs 3
BUJIABIFOBAHHS 1 . Butsoxku
. MIPOKATKH TEPTM 1 6e3 TepTs
BOJIOYIHHS
[lepeiiTh BiJl CXeMH HAIPYXE€Hb JI0 CXeMH Jieopmarriii
v
5
40 “30 "50 70
[Ipunuun 3aminu T SIK niepeiTy Bix
6 MPOEKTYBAHHS CHJT p cH NPUBEIEHOTO (bP060Ta
MPOEKTYBaHHSIM THUCK - nedopMyBaHHS
p Y P TUCKY P 10 cuid P PMY
MTOBEPXOHb
HaBecTtu BUpa3u KOMIIOHEHTIB HAPY>KeHb B YMOBaX:
7 IJC (o,,0, 3 Ijac (o,,o0, 3
Ic (o,,o, ) BUKOPHCTAHHSIM BUKOPHCTaHHAM Ty
KyTa Q) (n+m))
C oy . [Ipunymmenss Cnoco6u noGy 108U
BrnacTtuBocTi miHiit ['pannyni ymoBH PHITYIICITH OOV
8 MeTo/1a JTiHii TOJISL JTiHiH
KOB3aHHS (mpuktam)
KOB3aHHS KOB3aHHS
[Toka3aru 3acTOCyBaHHS JBOIICHTPOBOI BisLTOBOI CITKH JIiHIN KOB3aHHS IS
9 aHai3y mporecy:
Binkpuroro
[Ipotsranns OcamxyBaHHS JIKPp Bunasmrosanus
IITAMITyBaHHS
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[ToOyyBaty JiHIT KOB3aHHS 1 3amUcaTH P :

1
| |
| I
10 | |
| 1
| I
| |
1 1
| 1
! 1
! 1
. — ¢
_ Tuck po3nmavi Kinblst | Truck ocaKyBaHHS
11 ¢ = Ao, = _ *
p (biKTUBHOTO JIcKa P
. I'padiunnii i
12 [300apu [30K1iHI Oc 00 pagiammii C.HOCIG
MOOYIOBHU CITKH
Konmponvna po6oma Ne2
Moayab Ne2
1 HaBecTtun cxeMu i BUpa3u MMoJIsl IBUIKOCTEH, Togorpada:

?

NN

ANNNNN
OSSN

[NNNNN
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HaBectu cxeMy 1moJist IIBHJIKOCTEH, rojtorpad i BUpasH:
PanianpHOTO 3BOpPOTHOTO [Tpsimoro .
. . ) OcamxyBaHHS:
BU/JIABIFOBAHHS: BU/JIABIFOBAHHS: BUJIABJTFOBAHHS: _
l., Vi, P i, Vi, P li, Vi, P lj» Vij» P
ij |J| p |J! |J| p |]| |]! p
p (3 ypaxyBaHHSIM
Vi Ve € .
3MIIHEHHSI)
Konmponvna poooma Ne3
Moayab Ne2
. [Tpunymenns [Tpunymenns .
['pannuni ymMmoBH PHITYIL PHITYII N BuxopucrtoByBani
€HEPreTHYHOTO METOJIy BEPXHBOI
(mpukItam) . 3aKOHU TEPTS
METOJTY OIIiIHKH
Hagectu Bupasu:
. . PiBHsHHS
PiBHsiHHS . PiBHsiHHS OanaHCy JUIs
PiBHsIHHS . €HEPreTHYHOTO
€HEePreTUIHOTO C METOJTy BEPXHBOI
MIHIMI3aIi] . Oaancy B
Oanancy OI[IHKH . .
IHTErpaJIbHOMY BUJII
Hagectu Bupasu:
N a N ] N C N T
Hagectu 3aransui cxemu KMIIIII mist exem gedopmartii: VMOBHI

HEPO3PUBHOCTI Ha

BicecumeTpuunoi [Tnockoi O6'emuoi TOXHIIIA TPaHUII
YMoBa cTasocTi
PiBHsAHHS . . 00’ emy B
) PiBasaHs Komri Tk .yu
HEPO3PUBHOCTI nudepeHIliHHOMY

BUTJISL
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Hagectu Bupasu:
_ . D IUIOCKOTrO D BiCECUMETPUUHOIO D paaiabHOTO
D Kb p p p P pan
OCa/KyBaHHSI OCa/KyBaHHS BUIABJIFOBAHHS
Jlineapu3oBaHa . . [Ipomemypa 06Ky
. . & € no Ximury g
3aICKHICTD & 3MIIHCHHS
Konumponvna poooma Ned
Moayab Ne3
. I'inoresa I'imoTesa
[TpunymmenHs I'inore3a .
. . CepeHiX PO «TIOBHY»
IH)KEHEPHOTO METONY | TUIOCKHX MEPETHHIB .
HaIpyr IUTACTUYHICTD
VYMoBa
YMoBa VYMmoBa .
CrporeHHs yMOBH . . IJTACTUYHOCTI B
) MJIACTUYHOCTI TIpH MJIACTUYHOCTI TIPH ..
IIACTUYHOCTI . .. ) T epeHIiiHoOMy
TPAaHUYHOMY TEPTI | MiHIMaJIbHOMY TEPTi }
BUTJISAIL
OcampKyBaHHA .
oy .. Binkpure 3akpure .
ATHAPUIHOT Po3gaua xinps
MPOIIUBAHHS MIPOTITMBAHHS
3arOTOBKH
Hanpyxenuit cran Hanpyxenuit cran Hanpy>xenwuii ctan Hanpyxenuit cran
MIPH THYTTI MIPU BUTSHKKHA MIpH OOTHCKY pu BHPYOITi
Paniyc nefitpanmsHoro| MoMeHT BUTHHY ['pannunwmii
. . 3ycuiist BUpYOKH
mapy mpH THYTTI CMYTH Koe(iIieHT BUTSHKKA
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Homarox I'

Ilnan mpoBeaeHHs JJa60paTOPHUX POOIT

Tabmuug .1 —I1nan naboparoproi poboTu

HaiimenyBaHHs1 yu00oBHX Aiii Ha J1JaGopaTOpHOMY 3aHATTI

Yac, XBHIHHH
(acTpoHoMiuHHIi Yac )

[lepeBipka NpUCYTHOCTI CTYAEHTIB y IpyIli Ta NOYaTKOBOT 5

MiITOTOBKM JI0 3aHATTSI

CTucauii po3rJIsiz 3 3aMKMCOM 3arajibHUX MOJIOKEHb. OCHOBHI 10
TIOHATTS | CXeMH, XiJl IPOBEIeHHsI poOOTH

[IpoBeneHHst poOOTH Ha ycTaTKyBaHHI: TPOBEICHHS 20
€KCTMIEPUMEHTY KOXKHOIO MiArPYIOr0

CamocriiiHe BUKOHAHHS 1HAMBIAyaJIbHUX 3aBAaHb. 00poOKa 25
pe3ynbTaTiB eKCIEePUMEHTY, 0OPMIIEHHS 3BiTYy 3 poOOTH

IlepeBipka BUKOHAHOI 1aOOPaTOPHOT poOOTH Yy 30LIUTI 15
Posrnsn He3po3yminux nutanb. Po3risa nmutaHb A caMOCTiHHOT 10
poboTn

[TigroroBka Ta 3amuc 3aBIaHb JJs1 HACTYITHOTO 3aHSTTS 5




