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[Tpu pazpaboTke paboueit mporpaMmbl yueOHOM JUCIUIUIMHBI B OCHOBY TOJIOXKEHBI:

1. ®I'OC BO — GakanaBpuar no HanpasieHuto noarotroBku 23.03.01 TexHonorus TpaHCHOPTHBIX
MIPOIIECCOB, YTBEPXKAEHHBIN MprKazoM MuHucTepcTBa 00pa3oBaHusi u Hayku Poccuiickoit denepa-
un ot «07» aBrycra 2020 r. [Ipuka3 Ne 911.

2. Y4eOHbIH TUIaH mo npoduiio MOAroTOBKH «OpraHu3aius MepeBO30K U YIpaBICHUE HA aBTOMO-
OwnbHOM TpaHcmopTe» (rox Hadana mnoaroToBku 2023), omoOpeH YUéHBIM CcOBETOM A30BO-
UYepnomopckoro nnxkenepHoro nactutyra ®I'bOY BO Jlonckoii 'AY

[Tpotokon Ne 7 ot «29» deBpans 2024r.

Pabouas mporpamma y4eOHOW AUCHUILTUHBI «MarepruanoBeicHue U TEXHOJIOTH KOHCTPYKIIMOHHBIX
MatepHaoBy ofoopeHa Ha 3acenanuu kadenpsr JuTC HTTC
ITporokon Ne 8 ot «20» mapra 2024r.

3aBenyromuit kadeapoit
K.T.H., JOLEHT B.A. O6epemox

Pabouas mporpamMma y4eOHOW AUCIHUILIUHBI «MaTepraaoBeCHUE M TEXHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepuaioB» PEKOMEHIOBaHA K WCIOJb30BAHUIO HA 3aCeHaHUHM METOJUYECKOW KOMHUCCHH IIO
HarnpaBiaeHuto moarotoBku 23.03.01 «TexHonorus TPaHCIOPTHBIX MPOIECCOB» HHKCHEPHO-
TEXHOJIOTHYECKOTO (haKyIbTeTa

[Tpotokon Ne 6 ot «28» mapra 2024 r.

[Ipencenarens METOANYECKONH KOMUCCHH
K.T.H., JIOUEHT JLYO. llleBnipeB

PazpaboTumnku:

K.T.H., IOLIEHT A I1O. KpacnoBa
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1. BBOAHASA YACTb

1.1.Iles1u ocBOeHMS y4eOHO JUCHUNIMHBI

[lenssmMu ocBOeHMs yuyeOHOM AUCHUILIMHBI «MaTepruanoBeieHue U TEXHOIOTUsl KOHCTPYKIIMOH-
HBIX MaTEpHAJIOB» ABISIOTCS (DOPMUPOBAHHE COBOKYITHOCTH 3HAHUI O CBOWCTBaX M CTPOCHUH Mate-
pHajoB, crioco0ax UX MOJIYYEHUs U YIPOYHEHHUs, TEXHOJOTMUECKUX METOJax MOJydyeHHus U 00paboT-
KM 3arOTOBOK, 3aKOHOMEPHOCTSX IIPOLIECCOB PE3aHUs, dJIEMEHTaX PEKUMA pe3aHUsl KOHCTPYKLUOH-
HBIX MaTE€pUajaoB, CTAHKAaX U MHCTPYMEHTAaX.

1.2. MecTo yueOHoii ucuuninubl B cTpykrype OIIOII

Yyebnas mucnurmmHa «MarepuanioBeICHHEe W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEpPHAJIOB)
OTHOCHUTCS K TUCIUILIMHAM 00S3aTCILHOM YacTH.
N3yuenvne maHHOW AMCHMIUIMHBI 0a3UPYyeTCs Ha OCBOCHUHU CTYACHTAMH IUCIMIUIMH: «XH-
Mmus»; «Maremarukay, «MHpopMaTukay, «Dusznka.
OcBoeHMe TaHHOW TUCIMILTUHBI HEOOXOIUMO ISl OCBOCHHS CTYACHTaMU AUCHUILTUHBI «JKC-
IJTyaTallMOHHbIE MaTeEpHUabl», « TOMIMBO U CMa304YHbIE MATEPUATIBDY.



1.3. HnaHpreMble PE3YJIBTAThI O6y‘ICHI/I$I 110 JUCHUIIIIMHC, COOTHECEHHEIE C HHAUKATOpaMU OOCTUKCHUA KOMHGTCHHHI’I

W3ydyenue nuCHUIUIMHBI HAMpaBiieHO Ha (opMUpOBaHHE 00IIepodeccnOHANbHBIX KOMIIETEHIIMH, HEOOXOJUMBIX Ui pelIeHus 3a/1a4 npodeccu-
OHAJBHOH JIEATETHHOCTH U 00ECTIEUNBAIONINE IOCTHKECHUE TNIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEeIbHON MPOTrPAMMBI.

Kon [Tnanupyemble pe3ynbTaTbl 00yUeHHS

KOMIIC- ConeprxaHue KOMIICTCHIUH Konx 1 HauMeHOBaHME HHAMKATOPA JOCTHU-

dopmupyeMble 3HaHUS, YMEHHS U HaBBIKH
TCHOHNHN KCHUS KOMIICTCHIIMHU pMUPY Y

YK-1 CriocobeH oCymIeCTBIATh MOUCK, KpUTH- | YK-1.2 HaxomuT u KpUTHYECKH aHATM3UpY- | 3HATH: CTPOCHHE M CBOWCTBA MAaTEpHAJIOB;
YeCKUH aHalW3 M CHHTEe3 HH(pOpMaluH, | €T UH(OpMAIHI0, HEOOXOAUMYIO AJIS pelle- | TEXHOJIOTHYEeCKUe OCOOCHHOCTH U3IOTOBICHHUS

IIPUMEHATh CHUCTEMHBIM TNOAXOJ JUIsl pe- | HHsI OCTABJICHHOM 3a/1a4u. JeTalen,
LIICHUs IOCTABJICHHBIX 33]a4 VYK-1.3 PaccmarpuBaeT BO3MOXHBIE BapH- | YMETh: OLIEHHBATh U NPOTHO3UPOBATH COCTOS-
AHTBI PEIICHUSI 33J]a4H, OLICHUBAs X JOCTO- | HU€ MAaTEPUAlOB IIOJ BO3JCHCTBHEM Ha HUX
MHCTBA U HEJIOCTATKH. HKCIUTYaTAallMOHHBIX (PAKTOPOB; OOOCHOBAHHO
BbIOMpATh MaTepuall, crocod MoIy4eHUs 3aro-
TOBOK;

Bnaners: MeTonukoi BeIOOpa KOHCTPYKIMOH-
HBIX MaTepHaJiOB IJI M3TOTOBJICHUS 3JIEMEH-
TOB MAalllMH ¥ MEXaHU3MOB, HHCTPYMEHTA; Me-
TOJIMKOM BBIOOpa 3JIEMEHTOB pexuMma obOpa-
00TKH U 00Opy/IOBaHUS, UCXOASl U3 TEXHUYE-
CKUX TpeOOBaHUH K M3/IEIHIO.

OIIK-1 | Cnocoben mpumeHsTh ectecTBeHHOHayu- | OIIK-1.2 [lpumensier ectecTBeHHOHay4yHble | 3HATh: BIMSHHUE YCIOBUN TEXHOJOTUYECKUX
Hble U OOIEHMH)KEHEPHbIE 3HAHUs, METO- | W/WIM OOLIEMHKEHEPHBIE 3HAHUS JUIS pellle- | MPOLECCOB M3TOTOBJIEHHUS U AKCIUTyaTallud Ha
JIbl MaTEMaTUYECKOTO aHajdn3a U MOJENHU- | HUS 3a7ad NpodecCHOHANbHON NeATeIbHO- | CTPYKTYpY M CBONCTBAa COBPEMEHHBIX MeETal-
pOBaHUS B NPOQECCHOHATBHON JesTelb- | CTH. JMYECKUX U HEMETAJUTMUECKUX MaTepHaJIoB;
HOCTH. YMeTh: mpaBWIBHO BHIOMpATh MaTepHall, CIio-
co0 moy4eHus 3ar0TOBOK;

Brnaznets: meToaukoil BEIOOpa 3JIEMEHTOB pe-
XKUMa 00pabOTKU M 000pyIOBaHUS, UCXOS U3
TEXHUYECKUX TPEOOBAHUMN K H3JEIHIO;

OIIK-4 | Cnocoben nonumarh npuHuumel padotsl | OIIK-4.1 JleMoHCTpupyeT 3HaHUE NPUHIM- | 3HATh: 3aKOHOMEPHOCTU pPE3aHUs KOHCTPYK-
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHO- | [IOB COBPEMEHHBIX HWH(OPMALMOHHBIX TEX- | IMOHHBIX MAaTEepUAIOB, CIOCOOBI U PEKHUMBI
JIOTUM W HCIIOJIb30BaTh X JJIS PELIEHUS | HOJOTHUH. 00pabOoTKH, METATIOPEKYIIIUE HHCTPYMEHTBI;

3aja4 MpodeccruoHaAIbHOMN 1eTeIbHOCTH. YMeTh: HazHayaTh 00pabOTKYy B HENSIX MOJY-




YeHUs! CTPYKTYPHI U CBOWCTB, OOECICUMBalIO-
LIMX BBICOKYIO HAJEKHOCTb WU3JIEJINNA, UCXOIA
Y3 33JIaHHBIX KCIUTyaTal[MOHHbBIX CBOMCTB;
Bragers: MmeTogaMu KOHTPOJISL KauecTBa MaTe-
pHAJIOB, TEXHOJOTMYECKUX MPOIIECCOB U U3e-
TN

OIIK-5

CnocoOeH mnpuHUMaTh OOOCHOBAaHHBIE
TEXHUYECKHUE pEIICHUs, BBIOUPATH 3(-
dexTuBHBIE M 0Oe30IacHble TEXHUYECKUE
CpPEACTBA M TEXHOJIOTMM NPU PELICHUH
3aja4 npodeccruoHalbHON 1eATeIbHOCTH.

OIIK-5.2 Beibupaer »ddextuBHBIC H 0€3-
OITaCHBIC TEXHUUYECKUE CPEACTBA U TEXHOJIO-
UM TpU PelIeHUuU 3aaad NpodeccuoHalb-
HOU JIEATEIIbHOCTH.

3HaTh: CYIIHOCTH SIBJICHHM, MPOUCXOIALINX B
MaTepHuaiax B YCIOBHUSX IKCIUTyaTallMd H3Je-
JIUH.

YMeTh: BBIOMpATh palMOHANBHBINA CIIOCO0 U
peXUMBI 00pabOTKHU AeTaneil, o6opyaoBaHue,
WHCTPYMEHTHI; IPUMEHSTH CPEICTBA KOHTPOJIS
TEXHOJIOTHYECKHUX MPOIIECCOB.

Brnaners: cpeactBaMM M METOAAMH TIOBBIIIE-
HUsl 6E30MaCHOCTH.
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2. OCHOBHASA YACTD

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

3aounas popma 00yyeHUs

Bt paGors! Bcero wacos/ | Cemectp

3a4. €JUHHUL Ne 3

AyIMTOpHBIE 3aHATHS (BCEro) 18 24

B ToMm uncne

Jlextum (JI) 6 6

[Ipaxtnueckue 3anstus (I113) 6 6

Cemunaps! (C)

JlaboparopHbie pabOThI 6 6

CamocrositesbHas padora cryaenra (CPC) (Bcero) 158 158

B Tom uncine

KypcoBoii npoekt

(pabota)

Pedepar (Ped)

Occe

IIpakTHYeCcKUil peUTHHT

Kontponbnas / Pacuernas / PacuetHo-rpaduueckas

pabora

CamoroaroroBka: mpopaboTka KOHCIEKTOB JICKIIHH, 158 158

Y4eOHHMKOB M Y4eOHBIX TIOCOOMH, TOArOTOBKA K J1a00-

paTOpHBIM W MPAKTUYECKUM 3aHATHUSM, TEKYIIEMY

KOHTPOJIIO

CPC B nepuoa npoMe;KyTOYHOM aTTeCTAMHU 4 4

Bun npomexyTo4HOM arTecTanuu:

3auer (3),

3auer c orenkoi (30),

Dk3ameH (D) 3 3

HUTOroO: 4acoB 180 180

o0masi TPy10eMKOCTh | 3a4. €IUHHII 5 5
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2.2 Cogepxanne y4eOHOM IUCHUNINHBI

Coneprxanue pasiesioB yueOHOW TUCIUIUIAHEIL:

HaumenoBanue pas-

Ne ce-
zena
MecTpa Koxbl unaukaTopos no-
(MoJtyist) Coneprkanue pasjena B JUAAKTUYECKUX €IUHUIIAX .
OuH. (3a- N CTH)KEHUS KOMIIETCHIINH
y4eOHOU JUCIHUILIU-
OYH.)
HBI
Mopynp Ne 1 — 1 O01ue cBeaeHNA 0 METALIAX VYK-1.2;
Teopus cruraBoB Tunsl kpucTammnyeckux pemérok. Tunel cBszel B TBEpABIX Tenax. CTpoeHHe pe- YK-1.3;
aJIbHBIX KpucTayuioB. [lonsaTtue o aucnokauusx. [loaumopdusm, anuzorponus. OIIK-1.2;
[InaBneHue u kpucramMzanus MetawioB. BiusHue npumecedt 1 Ipyrux ¢(pakTopoB OIIK-4.1;
Ha MpOoIECC KPUCTATITU3AIUH. OIIK-5.2.
JedekTrl kpucTamummyeckoro crpoeHus. BnusiHue nedekToB Ha CBOMCTBA METAJIIOB.
[ToHATHE O XMMHUYECKHX, PU3MUECKUX, MEXAaHUUECKUX, TEXHOJOTHUECKUX U IKCILTY-
aTallMOHHBIX CBOMCTBAaX METAJUIOB. METO bl NCCIIEI0BAaHUS METAJUIOB U X CILIABOB.
2 MeTtajsim4ecKue CIVIaBbl U AHATPAMMBI COCTOSTHHA
[TonsiTust: cruiaB, KOMIIOHEHT, (pa3a. TBEpble pacTBOPBI. XUMUYECKUE COCTUHEHHUS.
[TpomesxyTouHsle pa3bl. MexaHMUECKUE CMECH.
3 AHaJM3 OCHOBHBIX THUIIOB JUarpaMM COCTOSIHUS cIIaBoB. CBS3b MEXAy Juarpam-

Mopyns Ne 2 —
Huarpamma xeie-
30-yIJIEPOJI

MOM COCTOSIHHS CILUIABOB U UX CBOMCTBAMH.

3 /Kee30yriiepoaucroie ClIaBbI

JuarpaMma COCTOSIHUSA Kelle30-LUeMEHTUT. Pa3bl U CTPYKTYpPHI B CIUIaBaX JKejle3a ¢
YIIEPOAOM.

BnusiHue yriepoja v MOCTOSHHBIX MpUMeceil Ha cBoiicTBa ctaiu. JledekTsl cramu.
Jlerupyromue KOMIIOHEHTHI B CIUIABAX <wKese30-yriepoa». Knaccudpukanus 1 MapkupoBka
YTJIEPOJIUCTHIX M JIESTUPOBAHHBIX CTAJIEH.

Yyrynsel. Cepblil, BEICOKOIIPOYHBIN U KOBKUM uyryHbl. CrienuanbHble YyryHbl. Bian-
SHUE yTJiepojia, MapraHiia, KpeMHus, cepsl U (¢ocdopa Ha cBoicTBa 4yryHoB. CTpyKTYypa,
CBOWCTBA, KJIacCU(pUKalKs, MAPKUPOBKA U 00JIaCTh IPUMEHEHHS.
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Monaynb Ne 3 —
Tepmuueckas
00paboTKa CTUIaBOB

4 Tepmuyeckasi 00padoTka cTajau

OcHosbl meopuu mepmudeckoi obpabomku cmanu. IlpeBpaiieHus B CTalu NpU
HarpeBe. HacneacTBEHHO MENKO3epHUCTBIE M KPYMHO3EPHUCThIE CTald. JeHCTBUTENbHOE
3€pHO AyCTEHMTA.

[IpeBpamieHuss aycTeHUTa NpHU OXJaxJIeHuHU. J[marpamma HM30TEpMHUYECKOro Ipe-
BpallleHus1 aycreHuta. llepnautHoe mpeBpamieHue. KpuTuueckass CKOpOCTb OXJIAXIEHUS.
MaprencutHoe npespaiienue. [Ipomexxyrounoe (OeHHUTHOE) MPEeBpALIEHUE U €ro 0COOCH-
HOCTU. TepMOKMHETHYECKHE AMarpamMMbl IPEBPALLEHUS NEPEOXJIAXKAEHHOIO ayCTEHUTA.
[IpeBparenust npu HarpeBe 3akanéHHOW ctanu (oTmyck cranu). OOpatumas U HeoOpaTu-
Masi OTITyCKHasi XpyIKOCTb.

Texuonozus mepmuueckoti oopabomkuy. OCHOBHBIC BUJIbI TEPMUUECKOIH 00paOOTKH.
OTKHr W HOpMaIM3alMs. 3aKajka CTaau. BweiOop TemmepaTypsl HarpeBa IMpH 3aKajke.
OxJaxaiire cpeabl MpH 3aKkalike. 3aKalliBaeMOCTh U MPOKAMBAEMOCTh cTanu. OTIycK
ctay. Bunel 1 HazHaueHue otmycka. O0padoTka xonoaoM. TepMomMexanmdeckas 0opadboT-
Ka craneil. OcoOeHHOCTH TepMUYECKOW 00pabOTKU JIeTMpOBaHHBIX cTanei. Tepmuueckas
o0paboTka dyryHa. MeToJibl TOBEPXHOCTHOM 3aKaJIKM: WHIYKIIMOHHBIH, Ta30IJIaMCHHBIH,
JIa3€pPHBIN.

JledexTrl TepMuUecKOi 00padOTKH.

5 Xumnko-repmuueckasi 00padoTka

OCHOBBI XUMHUKO-TEPMUYECKON 00pabOTKH.

Iemenranus. Tepmudeckas 00paboTKa MOCIE IEMEHTAIUH.

A3sotupoBanue cranu. TexXHOIOrus ra30Boro a30TUPOBaHUs CTaJIU.

[unanuposanue. Hutpouemenramus.

Juddy3snonHas MeTanau3anus.

6 KoHcTpyKIMOHHBIE CTATH

TpeboBanus, npeabsBIIeMble K KOHCTPYKIIMOHHBIM cTaisiM. Knaccuduxanus cra-
JIEH 110 HA3HAYEHHUIO, KAUECTBY, CTPYKTYPE.

CrpourenbHble cTanyu (yriaepoauCTbie CTalu OOBIKHOBEHHOTO KayecTBa U HU3KOJIe-
THPOBAHHBIE).

MamuHOCTpOUTENbHbBIE YIJIEPOJUCThIE M JIETUPOBAHHBIE CTalld: IIEMEHTYEMBbIE,
yIIydlllaeMbl€, PECCOPHO-TIPYKUHHBIE.

Cranu ¢ ynyuiieHHOR oOpa0aTeiBaeMOCThIO pe3aHueM. lllapukonomnunHuKOBbIE
ctanu. Koppo3noHHOCTONKHE, ®KapOCTOHKHE, KAPOMPOUHbIE CTATH U CIIaBbl. AHTU(DPHK-
IIMOHHBIE U (PPUKIMOHHBIE MaTepuabl. I3HOCOCTOWKME CTalM U CIUIABbI.
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7 UHCTpYyMEHTAJIbHbIE CTAJIM U CILUIABbI

OcHoBHBIE TPeOOBaHUS, PEABSABISIEMbIE K HHCTPYMEHTAIBHBIM CTAJISIM U CIJIaBaM.
[TonsiTHE TEMIOCTOUKOCTH (KPAaCHOJOMKOCTH). CTaau MOHMKEHHOMW M TIOBBIIEHHOM MTpOKa-
JIMBAaEMOCTH.

bricTpopexyiiue cTanu 1 ux TepMudeckas oopadoTka.

TBEpbIe CIIaBbl, TOMyYEHUE, KITacCU(DUKAIIHSI, MAPKUPOBKA.

Knaccudukanus, tpeboBanusi, npeabaBiseMble K IITaMIOBbIM cTaisiM. Ctanu i
IITaMIOB NpU Ae(popMaIiy MeTaia B TOPSYEM U XOJIOJAHOM COCTOSIHHSX.

Cranu 111 ”3MEpPUTEIBHOTO HHCTPYMEHTA.

8 MaruuTHble MaTepHAJIbI.

MarnuTHble cBOMCTBa BemecTBa. HamarnmueHHOCTh. MarHuTHasi IPOHULIAEMOCTb.
[TeTna rucrepesuca. MarHuTOMITKHE U MarHUTOTBepble MaTepuansl. Kiaccuduxanus u
XapaKTEPUCTUKH.

9 [IBeTHBIE MEeTAJLIbI M CILJIABBI

Jledopmupyembie CIUIaBbl AIFOMUHHUS, YIIPOYHSEMbIE U HE YIPOUHSIEMbIE TEpMUYE-
CKOM 00paboTKOM. 3aKaiKka W CTapeHHUE CIUIABOB AFOMHUHHUS. JINTEHHBIC CIUIABBI aTFOMH-
HUSL.

Jluteitnble U nedopMHupyeMble MarHUeBbIe CIulaBbl. Tepmuueckas oOpaboTka cruia-
BOB MarHusl.

CrninaBel Meau: IaTyHU U OpoH3bl. JlepopMupyemsble U TUTEHHBIE.

10 HemeTamu4eckue MaTeprabl

OcCHOBHbIE TPYyNIbl HEMETAIINYECKUX MaTepuanoB. OpraHMueckue U HeopraHuye-
CKHe Marepuainbl. Buipl XuMuyeckol CBS3UM B HEMETAIIMUECKUX MaTepuanax. OcoOeHHO-
CTH CBOMCTB.

[TonmumepHble MaTepuanbl, UX CBOMCTBa M Kiaccu¢ukanus. [lmactmaccsl: cocTas,
CBOMCTBA, nostydeHue. [lopomnacTsl 1 EHOIIACTBI.

TepMmopeakTHBHbIE M TEPMOIUIACTUYHBIE IUIACTMAcChl. MeTonabl mepepaboTKu
IIacTMacc B U3eins. JKoHoMHU4YecKas 3 (HeKTUBHOCTh NPUMEHEHUS M1acTMACC.

Pesunbl. CriocoObl MX (OpMOBaHMS: KaJaHIPOBaHHE, SKCTPY3us, IPECCOBAHUE, JTHU-
The 1o naBieHneM. CtapeHue pe3nHsl. BynkaHu3anus pe3uHsl.

Heopranmnueckue u opranndeckue cTékiia. CrocoObl MogydeHuUs.

Pa3HoBHUIHOCTH JpeBeCHHBI, €€ CBOMCTBA U 001aCTH IPUMEHEHHUS.

11 ITopomkoBbIe 1 KOMIO3HIIHOHHBIE MAaTePHAJIbI

KoHcTpyKIIMOHHBIE, HHCTPYMEHTAJIbHBIE MMOPOIIKOBBIE MAaTEepHalIbl, MaTepUajbl CO
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crielManbHbIMU cBoMcTBaMU. O61aCTH IPUMEHEHHUS.

Komnozutmonnsie marepuansl. [IpenmymiectBa u HegoctaTku. TpeOoBaHUS K MaT-
punam 1 ynpoyHuTessiM. OCHOBHBIE BH/JbI KOMIIO3ULIMOHHBIX MAaTepUaJIOB: CTEKJIOIIACTH-
KM, YTJICTUIACTUKH, OOPOIUIACTUKH U Ap. OOIaCTH MPUMEHEHHS.

[Tonydyenue, coctaB U 00JAaCTH UCHOJIb30BAHUS KepaMHuecKuX marepuainoB. Cro-
co0BI OOPBOBI C XPYIKOCTHIO.

TeXHUKO-?)KOHOMUYECKAsT XapaKTEPUCTUKA ITPOLIECCOB IOJYYECHHs Pa3IMYHBIX TH-
NIOB KOMIIO3HMIIMOHHBIX MaTepuanoB. TexHuka 0e30MacHOCTH U OXpaHa OKpYXKaroei cpe-
JBL.
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2.2.1 Pa3neJibl y4eOHOM TUCHMILUIMHBI, BUIAbI Y4eOHOM 1eATeJIbHOCTH U
¢opMbI KOHTPOJIS

3aounas popma oOyueHnust

Bupl yueOHO# 1eITeIbHOCTH,
Ne BKJIFOUast CAMOCTOATENbHYIO pa- | COPMBI Te-
ce- HaumenoBanue pazzgena (Momysisi) 6oty KYIIETro KOH-
MecCT Y4eOHOH TUCIUITITIHBI CTy/1eHTOB (B Hacax) TpOJIS ycIie-
pa N | JP | 13 | CPC | Beero | PAMOM™M
Mopynb Ne 1 — Teopus crutaBoB 2 2 2 50 56 YCTHBIN
OIIpOC
Monyinpb Ne 2 — 2 2 2 50 56 YCTHBIN
3 | Amarpamma xene3o-yriaepon OIIpOC
Mopyns Ne 3 — 2 2 2 58 64 YCTHBIN
Tepmuueckas 06paboTKa CIIJIaBOB 0TIpOC
ITpomeskyTouHas aTTecTanus: 3a4eT - - - - 4 3a4yer
Hroro 6 6 6 158 | 180
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2.2.2 JIabopaToOpHbIil MPAKTHKYM

3aounas popma 00yyeHUs

Haumenona-

Ne ce- Bce-
HHe pa3jiesia
ce- . ro
MECT y4eOHoii 1uc- HaumeHoBaHue J1a00paTOPHBIX padoT wa-
HUITAHBI
pa COB
(MmoxyJis)
Moyayss Ne 1 - JIP Ne 1. HccnenoBaHus BIMSIHMSI COJEp)KaHUsl Yriiepoja B 1
Teopus cn;1a- OTOKEHHOMH CTaJIu Ha €€ TBEPIOCTb.
BOB JIP Ne 2. W3yuenue ycTpoicTBa MeTayuiorpadguueckoro MuUkpo- [ 1
ckopa MUM-7
Monyne Ne2 — | JIP Ne 3. AHanu3 [auarpaMMbl COCTOSIHHS CIUIaBOB JKele30- 1
3 Huarpamma Fe- | yriepon
C JIP Ne 4. Cepsle, KOBKHE, BBICOKOIIPOUYHBIE YYT'YHbI 1
JIP Ne 5. 3akanka cranu 1
Moayms Ne 3 - JIP Ne 6. HccnenoBaHue BIMSHUS TEMIIEpaTypbl OTIYCKa Ha
Tepmuueckas CBOMCTBA 3aKaJICHHBIX CIUIABOB. 1
o0OpaboTka
CILIaBOB
UTOro: 6
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2.2.3 IlpakTn4yeckue 3aHATHS

3aounas popma 00yyeHUs

Haumenona-

Ne ce- Bce-
HHe pa3jiesia
ce- . ro
MECT y4eOHoii 1uc- HaumeHoBaHue J1a00paTOPHBIX padoT wa-
a HUITAHBI OB
P (MmoxyJis)
Moy Ne 1 - I13 Ne 1. M3yyenue ycTpoiicTBa MeTamiorpaduyeckoro MUKpO- 1
Teopus cn;1a- ckorra MUM-7 1 METOIMKY TPUTOTOBJICHHUSI MUKPOIILTH(OB
BOB
Monyinpb Ne 2 —
Y I13 Ne 2. Cepble, KOBKHE U BBICOKOIIPOYHBIE YyT'YHBI 2
3 Jnarpamma Fe-
C
I13 Ne 3. TBepmas ueMeHTalUsl CTaIN 2
Mogyis Ne 3 - [13 Ne 4. U3yyeHne MHUKPOCTPYKTYpPbl U CBOMCTB I[BETHBIX Me- 1
Tepmuveckas TaJIJIOB U CIIJIABOB
obpaboTka
CILJIaBOB
UTOIoO: 6
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2.3. CamocrosiTesibHAsA padoTa CTyJAeHTa

Buanr CPC:
3aounas popma 00yyeHUs
Ne HaumenoBaHue
ce- aszjesa y4eo- Bcero
p - A y Bunn1 CPC
MecT | HO¥l JucuMIIn- 4acoB
pa HbI (MOY.JIs1)
[TpopaboTKa KOHCIIEKTOB JEKIHA, Y4EOHUKOB U y4eOHBIX ITOCO- 50
Mojyne Ne 1 — ounii — 25 4yacos.
Teopus crutaos | [loaroroska k 1abopaTopHbIM paboTaM U 0opMIIeHHE OTUETA —
2 yaca.
[TpopaboTKa KOHCIIEKTOB JICKITHI, YYCOHHMKOB U y4eOHBIX ITOCO- 50
Monayib Ne 2 — N
Tlnarpanva sxe Owmii — 25 yacos.
3 p [ToaroroBka k 1abopaTopHbIM paboTaM U oopmiieHUuE OTYETA —
J€30-yTIepoa
2 yaca.
Momyis Ne 3 — pr)pa60TKa KOHCIIEKTOB JICKIIHiA, y4UeOHUKOB U Y4eOHBIX MOCO- 58
Tepmuueckas Owmii — 25 vacos. )
06paBoTKA CIITa- [ToaroroBka k 1abopaTopHbIM padboTaM U oopmiieHUE OTUETA —
BOB 2 yaca.
HUTOTI'O 4acoB B cemecTtpe: 158
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3. OBPA3SOBATEJIBHBIE TEXHOJIOI'MH

3aounas popma 00yyeHUs

Ocob6ennoctu
Buabi NpoBeACHUS
Ne ARL Oo0pa3oBaTte/ibHbIE poseier
yueOHOI 3aHATUH
cemecTpa TeXHOJIOTHH
padoThI (MHAUBUAYAJbHbIE/
rpyninoBbIie)

[IpobaemHoe uszio-
3 Jlexumu KEeHue, Bu3yanusza- | ['pymnmnoBbie
I¥S1, TPE3CHTAIHSI

Busyanuzanus, umu-
Tarus npodheccuo-
HaJIbHOM JIeTeNIbHO-
CTHU, TDCHUHT

3 JlaGopaTopHbie pabOThI [1/rpymmoBeie

3aHATHS B HHTEPAKTUBHOU (hopMe B oObeMe:
JIEKIIUK — 6 4acoB;
naboparopHbie paboThI — 4.

B uCKITIOUMTENBHBIX CIydasx MPUMEHSIETCS AJIEKTPOHHOE O0YYeHHE U JMCTaHLMOHHbIE 00pa3oBa-
tenbHble TexHooruu (30 u J10T), BKitouast IpoBEAEHUE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKY-
TOYHOM arTectaiuu. Peanuzaius nporpaMmsl TUCHUILIMHBL ¢ ucnionb3oBanueM D0 u JIOT ocyiectsisier-
Csl IO YCMOTPEHHIO BEJTYIIEro MPenoaBaTess C y4eTOM TEXHUUECKUX BO3MOXKHOCTEH 00yJarolmxcs ¢ 1c-
HOJIb30BAaHMEM IPOrPaMMHBIX CPEJICTB, obecrieunBaronmx npumMenenue anemenro D0 u JI0T B Unctu-
TyT€, IyTEM CUHXPOHHOI'O ¥ ACHHXPOHHOT'O B3aUMOJIEHUCTBUSI, K KOTOPHIM MOT'YT OTHOCHUTbBCS:

- QJIEKTPOHHAsE HHPOPMAIIMOHHO-00pa3oBaTenbHas cpena Mucturyra;

- TPYIIIIOBas TOJI0CcOBast KOH(epeHIwms B MecceHpkepax (Sumekc.Meccenmkep, VK Teams);

- TPYIIIOBOM YaT B MecceHpkepax Anaexc.Meccenpkep, corpansHoi cetn BKonrakre;

- oHJT1aitH BuzieokoHpepeHms B SIHaekc. Tenemocr;

- BUJICO3AIHICH JIEKIMI Melarorndeckix padoTHUKOB MHCTUTYTA, pa3sMelEHHbIE Ha Pa3IMYHbIX BU-
JICOXOCTHHTax (HarmpuMep, Ha KaHanax IpernojaBaTeneil) n/unmm oOlauHbIX XpaHWIMILAX (Hanpumep, STH-
nekc.JIuck).
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4. OHEHOYHBIE CPEACTBA JJI51 TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTH H PE-
3YJBTATOB OCBOEHUA YYEBHOU JUCHUITJINHBI

4.1.Buabl KOHTPOJISl M aTTecTalluu, GOPMbI OLIEHOYHBIX CPEACTB

3aounas popma o0yueHust

Konapl unau-
Bunn koH- KaTopoB J10- HaumenoBanue O1ieHOYHbBIE
% o | e | puten it
ceMecTpa (BK, Tar KOMIOCTCHITHH HBI KonunuectBo Kon-Bo
[IpAT*) (MoyIs1) ®opma BOIIPOCOB | HE3aBUCHMBIX
U 3aJJaHui BapHaHTOB
BK Moayns 1. Teo- TPYIIOBOM i i
VK-1.2: pusi CIUIaBOB YCTHBIN OIPOC
. Mopyns 2. [na- .
BK VK-13, rpaMma JKeie3o- IPYITIOBOH - -
3 OIIK-1.2, P YCTHBIH OIpoC
OIlK-4.1 YIICpOA
£ | Momyms 3. Tep- .
BK OIK-5.2 Mu4eckas obpa- TPYIHOBOH - -
YCTHBIN OIpOC
00TKa CIJIaBOB
MOJIFOTOBKA
o 1T | s |- -
YK-1.2; P (mpe3eHTaIumn)
VYK-1.3; Mopyns 2. Jna- IIOATCOTOBKA
3 Tar OIIK-1.2, rpaMma >KeJe30- pedepara - -
OIIK-4.1, yrIepoa (mpe3eHTanun)
OIIK-5.2 Mopyns 3. Tep- MOATrOTOBKA
Tar MuYeckas obpa- pedepara - -
00TKa CIJIaBOB (mpe3eHTaIumn)
3 [IpAt 3auer cobeceoBaHue 20 20
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4.2. IlpumepHbIe TEMbI pacYeTHBIX padoT

Cemecmp Ne 3

[IpoekTupoBaHue TEXHOIOTHIECKOTO MPOIEcca TEPMUIECKONH 00pabOTKH JAeTamu.

Tabmuma 1 — BapuaHThl momariHei paboThl MO pa3padOTKe TEXHOIOTHIECKOTo Mpoiecca

Ne TexHonornuecKue ycioBwus,
Bapu- | HaumenoBanue nera- | Pa3mep neranu, Mapka
- . e CILIABa IpeIbABISIEMbIE K JICTANIU TTOCIIEe
TEpMOOOPabOTKH
aHTa
1 2 3 4 5
1 | Jlemex muyra 16x120x560 J165 HRC 47...56 na mupuny
40 mm
[Ipyxuna 0D5x060x30 65T HRC 42...47
Ocb neTiu ABepIbI
kabunbl ['A3-51 ?8x70 20 HRC 45...50 na rmybuny 0,5 MM
2 ToxkapHbIii pe3ern 20x12x150 P18 HRC 62...64
Hoxx comomopesku 60x120x200 V8A HRC 47...52
bonrt maryna M12x120 40X HB 240...300
3 | LlectepHs kopoO-ku ?300x60x40 18XI'T HRC 56...60 Ha rinyOuny
CKOpoCTel 0,6 mm
Ponuk Mmy¢ThI 010x025x20 45 HRC 45...50
Jluct peccopsl 10x60x500 60C2 HB 360...300
4 3Be3I04Ka Lenu D40x09200x25 CY30 HB 350...420
HInueBoii Ban ?50x120 40 HRC 35...40
CermeHT HOXa 2x100x110 Y9A HRC 52...55 na mupuny 8—10 mm
5 | Jluck cBekiiokombOaii- 4x(400 65T HRC 40...45
Ha
[Tayrer; mopurHeBO# 040x020x100 20 HRC 56...60 na rmyouny | Mmm
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4.3. TecTbl TeKyIIero KOHTPOJISI

4.3.1. TecThbl TEKYLIETr0 KOHTPOJIS:
MoayJib Ne 1 — Teopusi ciiiaBoB

BAPUAHT TC-1
N300pa3zure 00beMHO-IIEHTPUPOBAHHYIO KYOUYECKYIO PEIIETKY.
Kakoii MeTo1 HCTIBITaHUsI HA TBEPIOCTh IPUMEHSIETCS IS ONPEAEIICHUS TBEPAOCTH 3aKaJICHHON
cranm?
Ha3nauenue Meramiorpauueckoro MUKpOCKoIa.
N300pa3ure KpUBYIO OXJIaXIEHH aMOP(HHOTo Tea.

JnarpamMma cOCTOSTHHSI KaKoTO pojia H300pakeHa Ha pucyHke | ?

1 Cu-rz

v
ol

: oy

. v T ——e ¥ + -+ .
0 10 20 30 40 50 60 70 80 90 1008 M

Yemy paBHa BapMaHTHOCTh CHCTEMbI B 00JacTH Auarpammsl (puc.l), jexarieil Mexay JIMHUAMU
JMKBUYC U COIUTYC ?
W300pasute KpUBYIO OXJIaXaeHus criaBa, coaepskariero 50% Ni u 50% Cu (crutas 1) u ykaxute
13 KakuX (a3 COCTOUT CIIaB Ha KaXK/I0M y4acTKe KPUBOW OXJIAKICHUSI.
N300pazute cxemy cTpykTypsl ciuiasa | (puc. ) mpu komMHaTHOM TemnepaType.

Ormpenenure coctas xKuaKoH (a3bl crutasa | mpu 3agannoi Temnepatype "T" (puc. ).

Ormpenenute COOTHOIICHNE TBEPAOH 1 jKuUIKO#H (a3bl B criase | mpu temmeparype "T" (puc. |).
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BAPUAHT ITC -2

Kakue kpucrammdeckne pemerku o0pa3yoT OOJIBIIMHCTBO METAIIIOB?

VYKaxuTe pexXUMbI HCIIBITAHUS TBEPIOCTHU M0 MeToay bpunerns.

Kakne HeMeTaIMuecKue BKIIIOYSHHUS MOKHO OOHAPYKUTh Ha MOJIMPOBAHHON TOBEPXHOCTH
numda ?

Kaxk Ha3pIBaroTCS TEMIEPATYPHI, IPU KOTOPBIX U3MEHSETCS Ka4eCTBEHHOE COCTOSIHUE (TIpouc-
XOJIUT MpeBpallleHue) cIijaBa ?

JluarpaMMa COCTOSIHUSI KaKOTO pojia M300pakeHa Ha pucynke I ?

K I— A-B

l | l
I | I
| | I
. . . lr :l !

O I0 20 30 40 50 60 70 8 90 I00 7% B

2 1

Puc. I
Yemy paBHO uncio creneHeit ceooosl crutasa [ (30% B) na nuaun ECJ] (puc. 1).

N300pa3ute cxemy MUKpOCTpYKTYpbI cruiasa I (puc. 1).

[ToctpoiiTe KpuBYIO OXJIaXACHUS cIljIaBa | ¢ ykazaHueM ¢a3 Ha KaXJI0M y4acTKe KPUBOM.
Omnpenenurte cocTas kuakoi ¢a3el crutasa I mpu Temneparype "T"B.

Omnpenenute OTHOIIEHHE MacChl )KUAKON (a3bl K Macce ciuiaBa, I, npu

temneparype "T" (puc. I).



21

4.3.2. TecThl TEKYLIEro KOHTPOJIs: MOAYJIb Ne 2 — JluarpaMmma :xeJie30-yriiepos

BAPUAHT 2JKV-1

1. Ykaxkute pa3Mep CTOPOHBI Kyba KpucTaJmindeckon siueiiku Fe f3 .
2. JlaiiTe MOHATHE LIEMEHTUTA BTOPUYHOTO,

3. Kakue uyryHbl Ha3bIBalOT 3a3BTEKTUYECKUMH.

4. CKOIBbKO KPUTHUECKHUX TEMIIEPATyp UMeeT U coaepxamui 2,95% C mpu ero oxitaxxaeHun?
2 2

5. IlpuBenure KpUBYIO OXJIAXIEHUS YyryHa, coaepxarero 5% C.

6. ITocTpoliTe KpUBYIO OXJIAXKAECHUS cTalu, coaepxkauieit 0,55% C.

7. 3apucyiite CXeMy MUKPOCTPYKTYPbI 6ernoro YyI'yHa,
3,3% C npu KOMHATHOU TeMIiepaType.

8. Kakoe npeBpaiiieHre B CTajld IPOUCXOIUT MPHU TeMiieparype Acy?

9. [Ipumenus MPaBUIIO OTPE3KOB TS ABTEKTOUHON CTaJIA
COOTHOILLIEHHUE LIEMEHTUTA U (peppuTa.

10. Kakue nocTossHHbIE TPUMECH IPUCYTCTBYIOT B CTAJIAX ?

BAPUAHT 2KV -2
1.Vkaxure pazMep CTOPOHBI KyOa KpucTaanueckoi ssueriku Fed .
2. CkonbKo (a3 uMeeT CTpyKTypa Jieaeoypur ?

3. Kak Bbl HoHMMaeTe "IBTEKTUUYECKOE NpeBpalieHue" B YyryHax?

COACpIKAICTO

OIIpEeICIINTE

4.CKObKO KPUTHYECKUX TEMIIEPATyp UMEET UyTyH, coaepxxauuii 4,3% C npu ero oxjaaxxaeHuu ?

5. IlpuBennTe KpUBYIO OXJIaXAECHUA YyTr'yHa, cogeprkaero 2,8% C.

6. ITocTpoliTe KpUBYIO OXJIAXACHUS cTanu, conepxkament 0,65% C.

7. 3apucyiiTe cXeMy MUKPOCTPYKTYpa CcTaju, coaepxamei 1,95% C, nmpu KoMHaTHOM Temmeparype.

8. Kakoe npeBpamienne B CTaiay MpoTeKaeT Mpu Temreparype Ary ?

9. IlpuMeHMB MPABUIIO OTPE3KOB OMPEAETUTE COOTHOIIEHHUE nepauTa u ¢peppura ais cranu 0,2% C.

10.  Kakue none3Hble MpUMecH NMPUCYTCTBYIOT B CTAJIAX ?
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4.3.3. TecThl TEKYLero KOHTPOJs: MOAYJb Ne 3 — TepmMuyeckasi 00padoTKa CIVIaBOB

BAPUAHT TO-1
1. Kakue Bupl TepMOOOpPaOOTKH BhI 3HAETE?
2. Kakoe 3epHO MbI Ha3bIBaeM JCHCTBUTEIHHBIM?
3. Kak kiaccudummpyercs 3aKajika B 3aBUCUMOCTH OT TeMIIepaTypbl Harpesa?
4. KakoBo Ha3HaueHue OTHycKa ctaiu?
5. Kak Ha3piBaeTcs BHJ TEPMHUYECKOW OOpabOTKH, KOTJa HArpeTyro J0 ayCTEHUTHOTO COCTOSIHUS
CTaJlb OXJIAKIAIOT Ha BO3AYyXeE?
6. Kakosa uenp XTO?
7. KakoBa cTpyKTypa Ha HOBEPXHOCTH AETAJIN M1OCIE JIIUTEIbHON LIEeMEHTaUuu ?
8. CKOJBbKO BpEeMEHH HEOOXOIMMO MPOAEpKaTh AeTalb B ME€YH, YTOObI MOIYYUTh TTIyOHHY IIEMEHTa-
mun 1 MM ?
9. Ilpu xakom Buje XTO MPOUCXOAUT HACKHIIICHHE TTOBEPXHOCTH JIETATH YIIIEPOJOM M a30TOM OJHO-
BPEMEHHO?

10. Kakue Buabl quddy3HoHHON MeTaTU3aliy Bbl 3HaeTe ?

BAPUAHT TO-2
1. C xaKkoii 1IeTpI0 IeTal0T 3aKajIKy cTaiu?
2. Ha3oBuTE CPEHIOI0 CKOPOCTh IEMEHTALUU?
3 Kak knaccuduimpyercst 3akanka 1o crnoco0y OXJIaKIeHHUs ?
4.. Kaxoii TepM0o00OpaboTKe moABepraercs uyryn?
5. Urto Takoe oTkur?
6. C KaKoi LIeNIbI0 AeTalIsIM Ha3HAYar0T [IEMEHTALUI0?
7. Kakas Tepmoo0OpaboTKa Ha3HAUaeTCs MOciie IeMEHTaIH?
8. HazoBuTe npenmyIiecTBa a30THPOBAHUS [0 CPAaBHEHUIO C [IEMEHTAIUEN?
9. Kaxoii Bug XTO Bbl ObI IPUMEHWIN AJIS TUTYHKEPHOU Napbl?

10. Yto Takoe anutrpoBaHue?
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4.4, Bonpocs! k 3auery
Koxap! nu-
No TMKaTOpOB
BO- Bomnpocsr AlOCTIE-
HUS
fpoca KOMIIETEH-
805054
1 2 3
1. 3HaueHNe MaTepUaJIOBEACHUSI. YK-1.2;
2. Kpurnueckre TOUKH 5KeIe30yrIepoarcThix criaBoB ( A1 Az, Acm) YK-1.3;
3. Tepmuueckas oopaboTka. Kiaccuduxanus BugoB TepmMmoodpaboTKu OIIK-1.2,
4. [IpeBpallieHus B S5BTEKTOMIHON cTanu npu ee Harpese. [lonstue o neperpese n | OIIK-4.1,
nepesxore crany. [TonsaTue o 1eHCTBUTEIHLHOM M HACIEICTBEHHOM 3€pHE. OIIK-5.2
5. Jlnarpamma “30TepMUYECKOTO MPEBPAIICHUS AyCTECHUTA SBTEKTOUTHON CTAIH U
ee NOCTPOEHHUE.
6. AHanm3 quarpaMmMbl H30TEPMHUYECKOTO TIPEBPALICHHSI ayCTEHUTA U €€ 3HaYe-
Hue. TloHsTHE 0 KpUTHUECKON CKOPOCTH 3aKAJIKH.
7. [lepauTHOE M MaPTEHCUTHOE MPEBPAIICHUE.
8. Oco0eHHOCTH AUarpaMM U30TEPMUYECKOr0 MTPEBPAILEHUs 103BTEKTOMTHOH,
3a3BTEKTOMJHON M JIETMPOBAHHOMN CTaJIH.
9. OTXUr ¥ HOpMaJIU3alysl CTallu.
10. | CrmocoOsI 3akanku ctand. OOBIKHOBEHHAS 3aKaJiKa, IOJIHAS U HEIOJIHas, UX
aHanu3. BeiOop TemnepaTypbl HarpeBa CTajlM IPU 3aKallke.
11. | ®a3oBble NpeBpalleHus IpU 3aKayke ctanu. bpak mpu 3akaike.
12. | BuyrpenHee HanpspKeHHE Tpu 3akaike. [IpepsiBucTas, cTyneHuaTast 1 U30Tep-
MHUYECKas 3aKajlKa CTaJIu.
13. | Tepmuueckast 06paboTKa CTaJIM XOJIOIOM.
14. | [loBepXHOCTHas 3aKajiKa CTaJIH.
15. | [IpokanuBaemocTs craseil. TopleBoil METo onpeesIeHNsl TPOKAIMBAEMOCTH.
16. | Oxnaxaarolue cpebl IpU 3aKajKe, UX XapakTepucTuka. Beibop oxmaxaaro-
IeN Cpebl.
17. | Ornyck craneil. Bunbl otycka, 0061acTh NpUMEHEHHUS.
18. | Crapenue cruaBoB. [IpeBpalienue MapTeHCUTa IPU OTITYCKE U CTAPEHUU 3aKa-
JICHHOM CTAJIH.
19. | Tepmomexanuueckas oopadbotka craiau. Buast TMO.
20. | TepmoobOpaboTKa YyTryHa.
21. | Xumuko -trepmuyeckast oopadotka cranu. Bunget XTO.
22. | llemenranus ctanm. XapakKTepUCTHKA, 00JIACTh PUMEHEHUSI.
23. | Tepmuueckas 00pabOTKa IEeMEHTOBAaHHBIX JETAJIEH.
24. | A3oTHpOBaHHWE CTaH.
25. | llmarupoBaHue, HUTPOIIEMEHTAIIHSL. YK-1.2;
26. | Auddy3nonnas meranauzarysl. YK-1.3;
27. | BausHue yriiepo/a v IIOCTOSHHBIX TPUMecel Ha cBoiicTBa cranei. Knaccngu- | OIIK-1.2,
Kallsl yrIIepOANCTBIX CTaJICH. OIIK-4.1,
28. | Cranp yrepoaucras OOBIKHOBEHHOTO KadecTBa. CTalb yriepoaucras Kade- OIIK-5.2
CTBEHHasl KOHCTPYKIIMOHHAs. MapkupoBKa, 001aCTh MPUMEHEHUS.
29. | ABTOMaTHBIE W JHUTEHHBIE cTaNW. PeccopHO- TpyKWHHAs CTaidb. MapKUpoOBKa
00J1aCTh IPUMEHEHUSI.
30. | Cepsle uyryHbl. MUKPOCTPYKTYpa, CBOMCTBA, MApKUPOBKA U 00JIACTH MTPHMeE-

HCHHA.
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31. | BeicoKkonpo4YHbBIE YYTYHBI C MIAPOBUIHBIM TpadUTOM, MUKPOCTPYKTYpa, CBOM-
CTBa, 00JIaCTh MPUMEHEHUSI.
32. | KoBkue 4yryHbl . MUKPOCTPYKTYpa, CBOICTBA, MApPKUPOBKA, 00JIACTh IPUMEHE-
HUSl, CIIOCO0 MOJTyUeHUSI.
33. | Knaccuduxamnus npumMeceil B JIETHPOBAHHBIX CTAJSX. BiusiHue nerupyrommx
HJIEMEHTOB Ha MOJMMOP(U3M Kele3a, CTPYKTYPY U CBOMCTBA CTaJIH.
34. | Knaccudukanus 1 MapKUpOBKa JIESTUPOBAHHBIX CTaJICH.
35. | Koncrpykunonsnsie nerupoBannble ctanu. Kinaccudukanus, MapkupoBKa, mpu-
MeHeHne. OcCOOCHHOCTH TePMUUYECKON 00pabOTKH.
36. | TpeboBaHUS K MHCTPYMEHTAJIBHBIM MaTepuanaM. YTJIEPOAUCTbIE HHCTPYMEH-
TaJbHBIE CTaJH; JIETMPOBAHHBbIE MHCTPYMEHTAIbHBIC CTaJIM;UX MapKUpPOBKA ,
NpUMEHEHHEe, OCOOCHHOCTH TePMHUYECKOH 00paboTKH
37. | beicrpopexymme ctanu. OcoGeHHOCTH TepMooOpadoTku. MeTtamnokepamMuye-
CKH€ TBEpJIbIe CIIJIaBBI.
38. | Koppo3ust meTamioB u criiaBoB. Buibl koppo3uu. MeTosl 3aUThl OT KOPPO-
3un. HepskaBeroiue cramm.
39. | XKaponpouHble 1 KapOCTOWKHE CTAH YK-1.2;
40. | CnaBsl ¢ BBICOKUM OMHYECKHUM COMPOTHBIICHUEM YK-1.3;
41. | MarnuTHbIE CTaJIU U CIUJIABBI OIIK-1.2,
42. | Cranu u ciuiaBbl C 0COOBIMH TEIUIOBBIMU M YIIPYTUMH CBOMCTBaMU OIIK-4.1,
43. | HemarautHble 1 N3HOCOCTOMKHE CTAIIN OIlK-5.2
44. | Menp u ee criassl ( OpoH3BI U 1aTyHH) . MapKUpOBKa, IPUMEHEHUE
45. | AnoMuHMI U ero cruiaBbl. MapKupoBKa, MPUMEHEHHE
46. | [lommmnHukoBble (aHTH(QPUKITMOHHBIC) CILIABHI
47. | lloHATHE O TEXHOJOTHU MOJTYYCHHUS] METAJUIMYECKUX MOPOIIKOB M M3ACIUN U3
HUX
48. | ObnacTh MpUMEHEHHS MOPOIITKOBBIX CIJIABOB
49. | O6mwme cBenenus o mactmaccax. CocTaB M MX CBOWCTBA
50. | Knaccudwukamus minactmacc. [lpuMeHenne miacTMacc B CelbCKOX03sICTBEH-
HOM MalllMHOCTPOEHUHU
51. | AcOecToBble MaTepuabl
52. | darb Ha3BaHMe, 001acTh NPUMEHEHUS U pacimndposky cmasa: Ct3nc, Cr5,

40, 35, V7, Y12A, A20, 40JI, CY30, BU100, KU35-10, 60C2A, 55C2, I1IX15,
20XT'T, XBT, 9XBT, 9XC, P18, P6MS5, 40X13, 30X13, BK3, BKS, T15K6,
TT7K12,T14K8, 12X18H9, 40X9C2, MHM,, 3-12, MHM,, 40-1.5 , X20HS0,
H36, H48, X8H36, EX5, EX5KS, 110T'13J1, 1212, 2112, A95, A99, AJI2, M1,
BpC30, BpOLIC 5-5-5, JI80, JI59, 11, 7116, AO20- 1, B83
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5. YYEBHO-METO/IMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCHUILINHBI

5.1. OcHoBHas1 iuTEpaTypa

I'op u mecto | McnoJab3yercst KouunyecTBo
Ne ABTOpBI HaumeHoBaHue U31aHMs NPHU U3yYeHUH IK3eMILIAPOB
m\n pa3iesioB B 6u6smo- | Ha ka-
TeKe denpe
1 3 4 5 6 7 8
MarepuanoBeieHIe U TEXHOJIOIMYECKUE ITPOLIECCHI B Crapsiit
1. | Boroxyxos C. U. u ap. MaIIMHOCTPOEHUH: yueOHoe nocodue. Jon. YMO Ockon: THT, Bce paznensi 10 -
BY30B 110 00pa30BaHUIo. 2012. - 560 c.
, | Bomkos .M. MarepuasnoBeieHHE: YHEOHUK l\gOl‘gKfliil‘gI’?’ Bee paszesl 16 -
Comnues HO.I1. MarepuanoBenenue: y4aeOHUK M. : Akane-
3. mus, 2015. — Bce paznenbr 10
496 c.
Konecos C.H. MarepuanoBeieHHe ¥ TEXHOIOTHSI KOHCTPYKIIHOH- M.: Bricwas
4. HBIX MaTEPHANIOB: YYEeOHHK IS BY30B HIKOJ;%SZOOI - | Bee paznensi 50
c
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5.2. lonoiHUTEIBLHAS JTUTEPATypPa

Ne I'ox Hcnoab3yercs KouunyecTBo
m\n ABTOpBI HaumenoBaHue U MecTo NP U3yYeHUH IK3eMILISIPOB
N3TaHUA pa3aesioB B oudanorexe | Ha kadenpe
1 3 4 5 6 7 8
Marepuanosenenue. [Ipaktukym: yuebHoe | Crapsiit Ockon: THT, i
1. | Kymmep B. C. HOCOBUE 2013. - 208 c. Bce paznensl 15
Marepuanosenenue u texunonorus mate- | M.: UHOPA-M,
2. | barvimues A. 1. puasioB: yuebHOe mocobue 2012. - 288 c. Bee paszieisl 30
M.: Axagemus, 2008.
3. | Cubman I'. U. MarepuanoBeeHue: yaeOHoe mocooue 2336 ¢ Bce paznensr 10 -
MarepuanoBenenue. TexHONIOrusi KOH- ) i
4. | Kapnenkos B. @. CTPYKLIMOHHBIX MarepuanoB: YueOHuk. Ku. 13\/{1 ICCOHOCC’ 2006. Bce pazznensl 40 -
2
5 | derucos . IL. MarepuanioBeieHIE U TEXHOJIOTHUS METaJl- M.: Bercu. k., 2005. Bee passieisl 49 i
JIOB: YYEeOHHK -862 ¢
Tpounxkuii b.C., Maii- | MatepuanoseneHue [DIeKTpOHHBIN pe- 2015, KemepoBckuit
6. | TakoB A.JL. cypc]: yueOHoe mocobue. PesxxuM gocTtyma: | rocy1apcTBeHHBIN Bce pazgensr + +

https://e.lanbook.com/book/72026.

YHHUBCPCUTET




5.3. lIpodeccuonanbubie 6a3bl JTaHHBIX, MTHPOPMAIIMOHHbIE CIPABOYHbIE cucTeMbl U UH-
TepHeT-pecypchl

HNHuTepHer pecypcsl

1. YHuBepcuteTckas OMOJIMOTEKA OHIANH. DJIEKTPOHHO-OMOINOTEYHAS CHCTEMA.
https://www.biblioclub.ru/

2. U3narenbctBo Jlanb. DnekTponHo-0ubIroTeuHast cuctema https://www.e.lanbook.com.

3. Hayunas snekrponnas oubnuoreka eLIBRARY.RU http://elibrary.ru

4. lentpanbHas OubIHoTeKa 00pa3oBaTeabHBIX pecypcoB Munoopuayku PO. www.edilib.ru

5. DnekrponHas uH(GOpMaIMOHHAss 00pa3oBaTelibHas cpea HHCTUTyTa https://aunu.pd/

HNudopmanuoHHble CIPABOYHBIE CUCTEMBI H 0a3bI TaHHBIX

1. baza pganmnbix «ProQuest Agricultural and Environmental Science Collection» —

http://www.gpntb.ru

2. baza mannHbIX m3marenscTBa Springer Nature «Poccuiickuii Gonn GyHIaMEHTaTBHBIX HCCIIE-

nmoBanuii» — http://www.rfbr.ru.

3. UurtepHeT-pecypc mo marepuanoBenenuio: http:// www.lokesnet.ru/.../840-materialovedenie-

knigi.html

4. UatepHeT-pecype 1o MatepuanoseaeHuio: http:// www.librery.tkm.front.ru

5. UuTepHer-pecypc no MarepuanoBenenuto: http:// btn.sfu-kras.ru/ebibl/umkd/12/u_sam.pdf

6. baza nanubix wm3natenabctBa Springer Nature «Poccuiickuii poHa hyHIaMEHTATBHBIX
uccaenosanuiny http://www.rfbr.ru.

7. Yueonas Bepcusa T-FLEX CAD, npeanasHayeHHas1 111 HEKOMMEPYECKOr0 MCHOJIL30BaHUS
https://www.tflexcad.ru/download/t-flex-cad-free .

HNHpopManoHHBIE TEXHOJTOTHH

OnexkTpoHHas MHGpOpMaLMOHHAs oOpa3oBaTeibHas cpella MHCTUTyTa oOecrednBaeT AOCTYH K
y4eOHBIM TIJIaHaM, pabodyuM MPOTpaMMaM JTUCHUUILIMH (MOIYJIEH), mporpaMmMaM MPaKTUK, dJIeK-
TPOHHBIM Y4€OHBIM M3JAaHUSAM M 3JIEKTPOHHBIM 00pa30BaTeNbHBIM pecypcaM, yKa3aHHbBIM B pa-
00umnx MporpaMMax AUCLUILINH (MOAYNEH), mporpaMMax MpakTUK; GOPMUPOBAHUE AIEKTPOHHO-
ro nopt¢oaro o0y4arolerocsi, B TOM YUCJIEe COXpaHEHHE ero padoT M OLIEHOK 3a ATHU paldOoThI.
[IpenycMoTpeHa BO3MOXKHOCTh B3aUMOJICHCTBUSI CTYAEHTOB M IIpenojaBaresieil MoCpeacTBOM
TEXHOJIOTUH 110 NMEPECHUIKE U MOJIYYEHHIO 3JIEKTPOHHBIX COOOIIEHUI.

5.4 IlporpammHoe o0ecnieyeHne y4e0HOro nmpouecca
LibreOffice;
Ackon Kommnac V 15.2


https://www.biblioclub.ru/
https://www.e.lanbook.com/
http://elibrary.ru/
http://www.edilib.ru/
https://ачии.рф/
http://www.gpntb.ru/
http://www.rfbr.ru/
http://www.lokesnet.ru/.../840-materialovedenie-knigi.html
http://www.lokesnet.ru/.../840-materialovedenie-knigi.html
http://www.librery.tkm.front.ru/
http://www.rfbr.ru/
https://www.tflexcad.ru/download/t-flex-cad-free
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5.5. IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecredeHnsl AJIsl CAMOCTOATEIbHOM
padoThI 00yYAKO M XCS

Tonu
Ne Bun camocros-
. ABTOpEI HanmenoBanue MECTO
i TENbHOU pabOTHI
A30aHUS
O.H. Momucees,
A IO. KpacHos,
[Toaroroska k C.A. KopoG- [IpakTukym no nguciu- 3epHorpa;
1 J1a00paTOPHBIM A ROP muHe «Marepuaiio- OI'bOY BIIO
3aHATUIM cxoid, ILA. BEJCHUE» AUT'AA, 2014
HBanos, B.A. 8 ’
Jlamuu
A.1O. Kpacho-
MarepuanoBeaeHue u )
Momrotoskak | o O.H. Mou- TEXHOJIOTHS KOH- 3epuorpan:
2 J1a6i)I aTopHBIM | O I1.A. MBa- CTPYKIIMOHHBIX MaTe- AN ®THOY
SafIﬂTI/II;IM Hos, E.B. Yco- II/:I)ZJI(I)_IB' nabopartop- BO Jloncoii
Ba, C.B. Cypr- | PHAIOB: 1aDOPATOp TAY, 2021
HBIH IPAKTUKYM
KOB
A.JO. KpacHo- | MarepuanoBeneHue u )
Ba, I1.A. lBa- TEXHOJIOTHS KOH- 3epuorpan:
ITonroTroBka K A AUYUN OI'BOY
3 HoB, E.B. Yco- CTPYKIIMOHHBIX MaTe- .
JICKIHAM Ba, B.B. Jlox- HaJioB: y4eOHOe T10- BO Joncoii
o p -1 Ay, 2023
JKHKOB cobue
TexHomoTHs KOH- 3epHorpa;
IToaroToBka k A.IO. Kpactio- CcTpyKunoHHbIX Mate- | AUYUUN OI'BOY
4 Ba, I1.A. lBa- <
JICKIHSIM tos. EB. Yoopa | PHAIOB: yuebHoe To- BO Jlonckoi
> cobue I'AY, 2023




30

6 MATEPHUAJBHO-TEXHUUYECKOE OBECIEYEHUE YUYEBHOM JIUC-

HNUITIJIMHBI

HaumeHnoBaHue crienualIbHBIX TOMEIEHUN U
IIOMEILEHUH JIJI1 CAMOCTOSITEIbHOM pabOThI

OcCHaIlEHHOCTD ClIEUANIbHBIX TOMEIIECHUN U
MTOMEIICHUH 711 CAMOCTOSITEIbHON paboOTHI

6-120 Aynmutopus s JICKIIMOHHBIX, Jlabopa-
TOPHBIX, MPAKTUYECCKHUX 3aHITHH, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIEero
KOHTPOJIS U TPOMEKYTOUHOM aTTECTAIUH.
347740, PocroBckas 006:1., 3epHOTpAJICKHI paii-
oH, T. 3epHorpa, yi. Coerckas, 1om Nel5/4.

KommiekT yuebHoI Mebemnu.

IIepeHOCHOM KOMIUIEKT MYJIBTUMEIUNHOTO
00Opy/lOBaHUs: TMPOEKTOP MYJIbTUMEIUN-
HBIM, PKpaH Ha TpeHore (MM HACTEHHBIN),
HoytOyxk.

Jlocka MmenoBasl.

ITocamounsrx mect — 30.

6-122 Ayaurtopusi Ui 1abOpaTOPHBIX U TpakK-
TUYECKUX 3aHATHH, TPYNIOBBIX W WHAMBHUIY-
QIBHBIX KOHCYJbTALUH, TEKYILEro KOHTPOJIA U
IPOMEKYTOUHON aTTEeCTALUH.

347740, PocToBckas 00i1., 3epHOTPAJCKHUl paii-
OH, T. 3epHorpa, yi. Coetckas, 1om Nel5/4.

Kommuiext yueGHON Mebenu.

Teepnomep Poxsemsia; TBepaomep bpunen-
1, TuapaBiandeckuil npecc Pokseruia; MHK-
pockon MUM-7; mnonupoBajibHBI CTaHOK
3b853; meur mydenpHas [IM-9; mammuHa
paspbeiBHas  MP-05-1; mammna MC-100;
YCTaHOBKA MOJINPOBAJIbHAS

Jlocka MenoBasi.

ITocamounbix mect — 20.

6-127 Aynutopusi Ui JEKIIMOHHBIX, Jiabopa-
TOPHBIX W MPAKTUYCCKUX 3aHITHHA, TPYIITOBBIX
U MHIWBUIYaJbHBIX KOHCYIbTAlUN, TEKYIIETO
KOHTPOJISI ¥ TIPOMEKYTOYHOM aTTeCTaIuH.
347740, PocroBckasi 001., 3epHOTpajCKuil paii-
OH, T. 3epHorpa, yi. CoBerckas, 1om Nel5/4.

KowmrekT yueOHoit mebemnu.

Teepnomep bpunemns, tBepmomep Poxsen-
Ja; ruApaBIudeckuii TBepaomep Pokseina;
Mukpockorr MHUM-7; cTaHOK nOJIMpOBalIb-
HBIi1; 35ekTponeys 211-2Y M.

Jocka menoBas.

ITocamounsix mect — 18.

6-128 Ayauropusi Uit 1abOpaTOPHBIX U TIpaK-
THUYECKHX 3aHSATHUH, TPYNIOBBIX W WHAWBUIY-
QIBHBIX KOHCYJBTAIMH, TEKYIIEro KOHTPOJISA U
IPOMEKYTOYHON aTTeCTalHH.

347740, PocroBckast 001., 3epHOrpajCKuil paii-
oH, T. 3epHorpaz, yi. CoBerckas, oM Nelb/4.

Kommext yueOHOM Mebenn.

Caapounsliii Tpanchopmarop TC500; mamu-
Ha dJIeKTpocBapouHas KoHTakTHas MC-403-
1; MamMHa A1 2JIEKTPOKOHTAKTHOW CBApKU
M-50-3-1; mammHa KOHTaKTHas JJICKTPOCBa-
pounas MILIM25; npeo6pazoBatenb cBapoy-
et oxHomnocToBeld [ICO-300M; arperar
anekTpuyeckuil ceapounsli ACB120; cBa-
POYHBIH BBITPSIMUTEIb.

Jlocka MenoBasi.

ITocagounbix mect — 12

2-252 YuraabHBIA 32J1 JJII CAMOCTOSTEIbHON
paboTsl

347740, PocroBckas 0071., 3epHOTpaaCKuil paii-
OH, T. 3epHorpas, yi. Coetckas, 1om Ne28/30.

15 paGouux MecT AJisi CaMOCTOSITENLHOM pa-
00TbI, 00BEMHEHHBIC B JIOKAJIBHYIO CETh C
BBIXOJIOM B ceTb Internet.

Cucremusbiii 610k Core 13 3,06 I'rir, 2Gb,
250Gb HDD — 5 mir.

Cucremusbiii 610k Celeron J3060 1,6 I'ri, 4
Gb, 128 Gb SSD - 10 mit.

monwutop Phillips 2205— 5 mi,

MoHHUTOp Samsung SyncMaster 923m - 10mT
npuntep Epson LX-1170

[Tocagounbix mect 114

2-170a OTaen HAYYHO-TEXHMYECKOH U COH-
AJIbHO-TYMAHHMTApPHOM JuTepaTrypbl, MBA
JUISL CAMOCTOSITEIbHON pabOTHI.

ITocamouHbIX MecT 2 IS CaMOCTOSATEIbHOM
paboThl, 0OBEAMHEHHBIX B JIOKATHHYIO CETh C
BBIXOJZIOM B ceThb Internet.
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347740, PocroBckast 0611., 3epHOTpaACKHiA paii-
OH, T. 3epHorpa, yi. CoBerckas, 1om Ne28/30.

Cucremusnii 6ok Core i3 540 3,06 I'ri
2Gb, 250Gb HDD — lmirt.

Cucremuslii 6s1ok C2,81°r1, 512 Mb, 160Gb
HDD — 1 .,

monutop Samsung 920NW- 1 mir.,

mouutop Phillips 2205— 1 mit.,

npunTep HP LJ 1150

M®V Kyocera Taskalfa 180

2-1700 Dy1eKTPOHHBIN YMTAJBHBIN 32J1 115
CaMOCTOSITENIbHOM PabOTHI

347740, PocroBckast 0611., 3epHOTpaACKHiA paii-
OH, T. 3epHorpa, yi. CoBerckas, 1om Ne28/30.

Ilocagounkix mect 10 mIs caMOCTOSITEILHOMN
paboThl, 00BETMHEHHBIX B JIOKAIBHYIO CETh C
BBIXOJIOM B ceTh Internet.

Cucremnusiii O0mox C2,8Iri, 1 GB, 80 GB
HDD — 1 .

Cucremuriii ook C2,8I'rh, 512 MB, 80 GB
HDD — 9 1.

MonuTop Samsung 920NW — 10 mit.
Kommyratop DIink — 1 mir.

Ckanep EPSON — 1 miT.

5-217 Tlomemenue Uit XpaHEHUsI U IPOQHIIAK-
TUYECKOT0 00CITy>KMBaHUS yueOHOro 000pyHo-
Banusi. 347740, PocroBckas 006:1., 3epHorpa-
CKuH paiion, r. 3epHorpas, yia. CoBeTckas, 10M
Nel5/4.

Cnenunanu3upoBaHHas Mebenb U 000pymo-
BaHME /ISl XPaHEHUS M MPOPUIAKTHYECKOTO
o0ciyk1BaHUs y4eOHOTo 000py10BaHUS

7. METOJAMYECKHUE YKASAHHSI 111 OBYYAFOIIMXCS [TO
OCBOEHMIO YYEBHOI JUCHUIIJIMHBI (MOJY.15T)

Bun yueOHbBIX
N Opranu3zanus AesITeILHOCTH CTYICHTA
3aHATUN
Texum Hamucanme KoHCHEKTa JIEKIUI: KpPaTKO, CXEMaTHYHO, MOCIEIO0BATEIHHO
¢buKCcHpOBaTh OCHOBHBIC MOJIOKEHHUS, BBIBOABI, (HOPMYIHPOBKHU, 0000IIIECHNUS;
MOMeUaTh Ba)KHBIC MBICITH, BBIICIISATEH KIIIOYEBBIC CJIOBa, TepMUHBL. [IpoBepka
TEPMHUHOB, TOHITHIA C MOMOIIBIO SHIIUKIIONEIUN, cpaBOYHUKOB. O603Ha-
YUTH BOIPOCHI, TEPMHHBI, MaTEpPHall, KOTOPHIH BBI3BIBACT TPYAHOCTH, ITOME-
TUTH U TIOTIBITAThCS HAWTH OTBET B peKOMEHIyeMoii nuteparype. Ecnu camo-
CTOATEIBHO HE yJaeTcsi pa3o0paThcsi B MaTepuale, HeoOXoIuMo chOpMyIIH-
pOBAaTh BOMPOC U 337aTh MPETMOaBaTEN0 Ha KOHCYIbTAIIHH.
[IpopaboTka pabouell mporpaMmbl, yAelssi 0oco0O€ BHUMAaHUE LETsAM W
3a/la4aM, CTPYKType W COACpNKAHHMIO TUCHHUILTUHBL. KoHcHekTupoBaHue
IIpakTnyeckue | yerounmkos. PaGoTa ¢ KOHCIEKTOM JIEKIIUHM, TOJArOTOBKA OTBETOB K|
3AHSTHS KOHTPOJIBHBIM BOIIPOCaM, MMPOCMOTP PEKOMEHyeMO# JTUTepaTypsl, padboTa ¢
TEKCTOM (yKa3aTb TEKCT W3 HCTOYHMKA W Jp.). PemieHue pacyeTHo-
rpaduuecKux 3aaHUN, peIeHUE 3a/1a4 110 AJITOPUTMY.
JlaGopatopHble | MeTonu4eckne yKa3aHHs MO BBIIIOJIHEHHUIO J1a00OpaTOpHBIX paboT, BbIIaBae-
paboThI MBIE MPENOJaBaTeIeM
[TonroroBka k | [Ipu mOATOTOBKE K 3aueTy HEOOXOAMMO OPHUEHTHPOBATHCS HA KOHCIICKTHI
3a4eTy JICKITUH, pEKOMEHIYEMYIO JINTEPATYPY
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