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[Tpu pa3paboTke pabouei mporpaMMbl yueOHOM TUCIMILIMHBI B OCHOBY MOJIOKEHBI:

1. ®I'OC BO — OakanaBpuat no HampasieHuo noarotosku 13.03.02 DnexTposnepreTuka u iek-
TPOTEXHHUKA, YTBEPKAEHHBIA TpHKa3oM MuHHCTEepCTBa 0Opa3oBaHus U Hayku Poccuiickoit Denepa-
un ot «28» despans 2018 . [Ipukas Ne 144.

2. Y4eOHBIH UIaH 1o MPOQHITI0 MOArOTOBKH «JJICKTPOCHAOKEHHEe» (roj Havyaia moaArotoBku 2023),

0100peH YuéusiM coBeToM A30BO-UepHoMmopckoro umxeHepHoro nuacruryra ®I'bOY BO [lonckoi
ray
[Tpotokon Ne 7 ot «29» deBpansa 2024r.

Pabouast mporpamma yueOHON auCHUIUTHHBI «KOHCTPYKIIMOHHOE MaTepHaIoBeICHUE» 0J00peHa Ha
3aceganuu kadeapst SuTC HTTC.
[Tporokon Ne 8 ot «20» mapra 2024r.

3aBenyromuii kageapoit

K.T.H., JOLEHT B.A. O6epemox

Pabovas mporpamma yueOHOW MUCHUIUIMHBI «KOHCTPYKIIMOHHOE MaTepHaIOBEICHHUE» PEKOMEHJIO-
BaHa K KCIIOJIb30BAaHUIO HA 3aCEAaHUU METOAWYECKOW KOMHCCHHU TI0 HANpaBJICHUIO TOJTOTOBKU
13.03.02 «3nexTposHepreTHKa 1 3JIEKTPOTEXHUKA» IHEPreTUUECKOro GaKynbTeTa.

[Ipotokon Ne 5 ot «29» mapta 2024 1.

[Ipencenarens METOAMYECKON KOMUCCUUT
K.T.H., JOLEHT 0O.b. 3abpoauna

Pazpabotunk:

K.T.H., JIOLEHT A.1O. KpacHoBa



3

Conepxanue
L2 3: 107102 e s T S 4
1.1 Ilenun ocBoeHMs Y4EeOHOM TUCIIUTIIIAHEL. . 4
1.2 MecTto y4eOHOM TUCITUTUTMHEI B CprKType OHOH ......................................... 4
1.3 [TnaHupyemble pe3yabTaThl O0OY4YEHUS 110 JUCIUILTNHE, COOTHECEHHBIE C MHINKATO-
PaAMH JOCTHIKEHUS KOMITETCHIIMI . .. ... eue ettt ettt et et et et e e et e e et et eaeeeneea )
P00 10):32 E:F: B 1 Ton U S SRR 7
2.1 O6beM yueOHOU NUCIUTUTNHBI U BHJIBI yqe6H0171 pa6OTBI...................................... 7
2.2. Coneprxanue y4eOHON JUCITUTIIUHBI. . . 9
2.2.1. Paznensl (Moaysu) yueOHOM TUCIUTUIMHBL, BUIBI yIIGGHOI/I NEeATEIbHOCTU
11010700 V0 :00) 4 010 SO 13

2.2.2 JTaBOPATOPHBIA TIPAKTHEYM. ... .vteeeenteneenseaneenseneeneenneeneensenneaneaneeaneensann 14
2.3. CaMOCTOSATEIBHAST PAOOTA CTYIICHTA. .. uveeneeeenteenneeenteeneeenaeenneeaneeanneennneans 16
3. O0Pa30BATEIBHBIC TEXHOIOTH . ...\t uteenttennae e enneeenteennee e enteenneeaeeenneennans 17
4. O1leHOYHBIC CPECTBA ISl TEKYIIET0 KOHTPOJIS YCIIeBAEMOCTH
U PE3yJIbTATOB OCBOCHUS YUCOHOM AMCIIUATIIMHBL. . .« euveeeteeeneeneeeeteneeneanenneneenannens 18
4.1. Buapl KOHTPOJIS M ATTECTAIIMU, (POPMBI OLEHOUYHBIX CPEHCTB. ... uvenenenrenaeneannnnss 18
4.2. TeCTBI TEKYIIETO KOHTPOIIM . .. veuvettenteneeensentenseneensenseansensenneeneenseaeneneeanss 19
VAN S T0) 110010 0 ) T 1Y (5] 24
5. YaeOHo-MeTommYecKoe U HHPOPMAITMOHHOE O0ecTieueHUe YIeOHOM TUCITUTUTHHEI ... 26
5.1. OCHOBHAS JIUTEPATYP@. .. e e eueeentteenttette et e et et ettt e ettt e e e et e eteenaeeeaaeen 26
5.2. JIOTIOTHUTEIBHAS IATCPATYP@. « v veenveennteenneeenteenteeneeenteeneeenaeeneeaneeenneenes 27
5.3. IlpodeccrnonanbHbie 6a3bl JaHHBIX, UH)OPMAIIMOHHBIE CITPABOYHBIC CUCTEMBI U

2N 0): (5 01T 0103 SO ORPIN 28
5.4 TpeGoBaHus K MIPOrPaMMHOMY OOECIICYEHUIO YIEOHOTO MPOIIECCA .nvvnneneennennnn. 28
5.5. Ilepeuenb yueOHO-METOAMYECKOTO O0ECIIEUEHUS ISl CAMOCTOSATEIbHOM
L0103 S e 10) e £ 0] 11170063 S 29
6.MaTepraabHO-TEXHHYECKOE 00eCIIeUCHIE TUCITUTUINHEI. . 30
7. MeTtoandeckue yKazaHus U 00Y4aroIuXcs IO OCBOSHHUIO yqe6H01/1 JTUCIUTUTUHBL... 31

[Ipunoxenne 1 @oHA OLIEHOYHBIX CPEACTB ISl IPOBEIEHUS IPOMEKYTOUHOM arTecTa-
LIUH
[Ipunoxenue 2 Jluct nepeyrBepkieHus: padodell mporpaMMbl JUCHUIUIUHBL. ..........



4
1. BBOAHASA YACTb

1.1.Ilesiu ocBOeHMS y4eOHOM AUCHUNIIMHBI

Lensimu ocBoeHUs yueOHOU AUCUUILINHBI «KOHCTPYKIIMOHHOE MaTepuanoBeCHUE SBISIOTCS
(dbopMUpOBaHNE COBOKYITHOCTH 3HAHHI O CBOMCTBAX M CTPOCHHH MAaTepUAJIOB, CIIOCO0aX UX MOJIyde-
HUSL M YIPOUYHEHHUS, TEXHOJIOTMUECKUX METOAaX MOJy4yeHHUs U 00pabOTKHU 3aroTOBOK, 3aKOHOMEPHO-
CTSIX MPOIIECCOB PE3aHUs, JIEMEHTaX PEKUMa PE3aHHsI KOHCTPYKIIMOHHBIX MaTepUaoB, CTAaHKaX U
UHCTPYMEHTAX.

1.2. MecTo yueOHoii rucununanubl B cTpykrype OIIOII

VYuebnas nmuctuiuimiHa  «KOHCTPYKIIMOHHOE MaTepHaIOBEICHHE» OTHOCHTCS K JAMCIUIUIMHAM
00s13aTeNIbHON YacTH.

W3ydeHrne MaHHOW TUCIUIUIMHBI 0a3WpyeTcs Ha OCBOCHHM CTYICHTAMU JUCIHILIUH: XUMUS,
MaTeMaTtrka, HHpOpMaTHKa, GU3HKa.

OcBocHHE JTaHHOW AMCIMIUIUHBI HEOOXOJUMO I KAYECTBEHHOTO H3YYCHHS IMOCIETYIONTNX
y4€OHBIX AUCHUIUIMH: « DIEKTPOTEXHUYECKOE MAaTEPUATIOBEICHUEY.



1.3. HnaHpreMble PE3YJIBTAThI O6y‘IeHI/I$I 10 JUCHHUITIIINHE, COOTHECEHHBIE C HHIUKaTOpaMu JOCTHXKCHUA KOMI'IeTeHI_[I/Iﬁ

W3ydyeHnue nuCUUIUIMHBI HAaMpaBiieHO Ha (opMUpOBaHHE 00IIepodeccHOHANBHBIX KOMIIETEHIINNA, HEOOXOIMMBIX ISl pelIeHHs 3a1au npodeccu-
OHAJBHOH JIEATETHHOCTH U 00ECTIEYNBAIOIIUE TIOCTHKECHUE TNIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHON IPOTPaMMBI.

Ko [Tnanupyemble pe3yabTaThl O0y4eHHs
A CopepxaHue KOMIIETEH- by pe3y Y
KoMIIe- Kox n HauMeHOBaHME MHIUKATOPA
nuu dopmupyemble 3HaHUS, YMEHUS U HABBIKU
TCHONHN JOCTHXKEHHUA KOMIICTCHIIUN
OIIK-5 | Cnocoben  wucnons3oBath | OIIK-5.1 JlemoHCcTpHupyeT 3HaHHWeE | 3HATh: COBPEMEHHBIE CIIOCOOBI MOMYYCHHUS MAaTEPUAIIOB U U3JCIU U3

CBOICTBAa KOHCTPYKIIMOH-
HBIX M DJIEKTPOTEXHHYE-
CKHUX MaTepuajoB B pacue-
Tax IMapamMeTpoOB WU PEKHU-
MOB 00BEKTOB Tpodeccuo-
HaJIbHOU JIESITENBHOCTH

obnacTeli NPUMEHCHHS, CBOWCTB,
XapaKTEPUCTUK W METOJIOB HCCJe-
JIOBaHUSI KOHCTPYKIIMOHHBIX MaTe-
pHUAJIOB, BHEIOUPACT KOHCTPYKIIMOH-
HBIE MaTepuajabl B COOTBETCTBUU C
TpeOyeMBIMH  XapaKTePUCTHKAMHU
JUIL  UCIIOJIB30BaHMS B 00JIacTH
po¢eCCUOHATBHON IEATETLHOCTH

HUX C 33JJaHHBIM YPOBHEM 3KCIUIyaTallMOHHBIX CBOMCTB; CTpOEHUE U
CBOICTBa MaTepUaAIOB; METOIBI POopMOOOpa3oBaHus U 0OpPabOTKHU 3a-
TOTOBOK JUIsI U3TOTOBJICHUS JleTallell 3aJaHHOI (hOpMBbI M KadecTBa, UX
TEXHOJIOTUYECKHE OCOOCHHOCTH; BIHMSIHUE YCIOBHUN TEXHOJIOTHYECKUX
IPOILIECCOB M3TOTOBJIEHUS U HKCIUIyaTallMM HAa CTPYKTYpY M CBOWMCTBa
COBPEMEHHBIX METAJUIMYECKUX M HEMETAJUIMYECKHX MaTepHalioB; 3a-
KOHOMEPHOCTU PE3aHUsl KOHCTPYKLMOHHBIX MaTepHuajoB, CIIOCOOBI U
PEXKUMBI 00pabOTKH, METATIOPEKYIIIUE HHCTPYMEHTHI;

VYMeTb: OLIEHHBaTh M NPOTHO3MPOBATH COCTOSIHUE MAaTepHajoB IOJ
BO3/ICICTBHEM Ha HUX IKCIUTyaTallHOHHBIX (PaKTOPOB; 0OOCHOBAHHO H
NpaBUIBHO BBIOMpPATh MaTepual, CHoco0 TOJIY4YEeHUs 3aroTOBOK;
Ha3HayaTb OOpabOTKy B IENIAX IOJY4YEHUS CTPYKTYphl U CBOMCTB,
o0ecrneynBaroIuX BBICOKYIO HAJIEKHOCTh M3AETHM, NCXOAS U3 3a/laH-
HBIX 9KCIUTYaTallHOHHBIX CBOWCTB;

Brnaners: MeToaukol BEIOOpAa KOHCTPYKIIMOHHBIX MaT€pHajIOB /IS 13-
TOTOBJICHHSI 3JIEMEHTOB MallIMH U MEXaHU3MOB, HHCTPYMEHTA, DJIEMEH-
TOB pekuma 00paboTKM M 000pyIOBaHMSA, MCXOIS U3 TEXHHUYECKUX
TpeOOBaHUH K U3/ICIHIO;
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2. OCHOBHASA YACTD

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

Ounas ¢popma o0y4eHus

Bcero uva-
coB/ Cemectp
Bun paborer 3a4. eau- Ne 2
HUI]
AyauTOpPHBIE 3aHATHS (BCET0) 36 36
B Tom uncne
Jlexuuu (JI) 18 18
[Ipaktuueckue 3austus (I113)
Cemunapsl (C)
JlaboparopHbie pabOThI 18 18
CamocrositeanHas padora crygenra (CPC) (Bcero) 36 36
B Tom uncie
KypcoBoii npoexr KII
(pabota) KP
Pedepart (Ped)
Occe
IIpakTHueckuii pedTUHT
KonTponbnas / Pacuernas / PacuetHo-rpadudeckas padbora 12 12
CamMonoIrotoBka: mpopadoTka KOHCIEKTOB JEKUIUH, yaeOHu- 24 24
KOB M Y4YEOHBIX IMMOCOOHWH, MOJTOTOBKA K JIAOOPATOPHBIM M
MPAKTUYECKUM 3aHITHUSIM, TEKYIIEMY KOHTPOIIIO
CPC B nepuox npoMe;KyTOYHOI aTTeCTAUMHU
Bun npomexyToO4HON aTTeCTallun:
3auer (3),
3auer c onenkoit (30),
Dx3ameH (9) 3 -
HUTOIO: 4acoB 72 72
00111251 TPYA0EMKOCTh 3a4. eUHUIL 2 2
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3aounas popma oOyueHust

B paboi Bcero wacos/ | Cemectp
3a4. eAUHULL Ne 3

AyauTopHble 3aHATHS (BCEro) 12 12
B Tom uncie
Jlexuu (JI) 4 4
[Tpaktuueckue 3ausarus (113)
Cemunaps! (C)
JlaGoparopHbie paboThI 8 4
CamocrosiTesibHas pa6ora cryaenra (CPC) (Bcero) 56 60
B ToM uncne
KypcoBoii npoexr
(pabota)
Pedepar (Ped)
Occe
[IpakTHueckuit pedTUHT
KonTtponbuast / PacuernHas / PacuerHo-rpaduueckas
pabora
CamoroaroroBka: mpopaboTKa KOHCIEKTOB JICKIIWH, 56 60
y4eOHUKOB U Y4eOHBIX MOCOOUM, MOATOTOBKA K J1abo-
paTOpPHBIM MW MPAKTUYECKUM 3aHATHUSAM, TEKYIIEMY
KOHTPOJIIO
CPC B nepuoa npoMe;KyTOYHOI aTTeCTAMU 4 4
Bun npomexxyTouHOM aTTecTarum:
3auer (3),
3auer c¢ onenkoit (30),
Dx3ameH () 3
HUTOTIO: 4acoB 72 72
o01asi TPYA0eMKOCTh | 3a4. ¢JIMHHII 2 2
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2.2 Cogepxanne y4eOHOM IUCHUNINHBI

Coneprxanue pasiesioB yueOHOW TUCIUIUIAHEIL:

HaumenoBanue pas-

Ne ce-
zena
MecTpa Konbl unaukaTopos 1o-
(MoJtyist) Coneprkanue pasjesna B JUAaKTUUECKUX €UHUIIAX .
OuYH. (3a- N CTH)KECHUS KOMIIETCHIIMN
y4eOHOU JUCIUILIHU-
OYH.)
HBI
Mopynp Ne 1 — 1 O01ue cBeAeHNA 0 METALJIAX OIIK-5.1
Teopus crimaBoB Tunsl kpucrammuyeckux pemérok. Tunel cBszel B TBEpABIX Tenax. CTpoeHHUe pe-
aJIbHBIX KpucTayuioB. [lonstue o aucnokanusx. [omumopdusm, anuzorponus.
[InaBneHue u Kpucramnzauus MeTamioB. BiusHue npumeceil 1 qpyrux ¢(pakTopoB
Ha MPOLECC KPUCTAUIU3ALINH.
HedekTol kpucTamumyeckoro crpoeHus. Bnusaue nedexkToB Ha CBOMCTBA METAJIIOB.
[ToHATHE O XUMHUYECKUX, PU3MUECKUX, MEXAaHUUECKUX, TEXHOJOTHUECKUX U IKCILTY-
ATAlMOHHBIX CBOMCTBAX METAJIOB. METOABI NCCIEA0BAHUSA METAILUIOB U UX CILIABOB.
2 MeTtansim4ecKue CIVIaBbl U AHATPAMMBI COCTOSTHHSA
[TonsiTust: criaB, KOMIIOHEHT, (pa3a. TBEpable pacTBOPBI. XUMUYECKUE COCTUHEHUS.
[TpomesxyTounsle da3pl. MexaHHUECKUE CMECH.
2 (3) AHaJM3 OCHOBHBIX THUIIOB JUarpaMM COCTOSIHUS cIIaBoB. CBSA3b MEXAY Juarpam-

Mopyns Ne 2 —
Huarpamma xeie-
30-yIJIEPOJI

MOM COCTOSIHHS CILUIABOB U UX CBOMCTBAMH.

3 /Kee30yriiepoaucroie ClIaBbI

JuarpaMma COCTOSIHUSA JKelle30-1eMEeHTUT. Da3bl U CTPYKTYpPBI B CIUIABaX JKejle3a ¢
YIIEPOAOM.

BnusiHue yrneposa v mOCTOSIHHBIX NpUMecel Ha cBoicTBa crtaiu. [ledexTsl cranu.
Jlerupyromnue KOMIIOHEHTHI B CIUIABAX «wKese30-yriepoa». Knaccudpukanus 1 MapkupoBka
YTJIEPOJIUCTHIX U JIETUPOBAHHBIX CTAJIEH.

Yyrynsel. Cepblil, BEICOKOIIPOYHBIN U KOBKUM uyryHbl. CrienuanbpHble 4yryHsl. Bin-
SHUE yTJiepojia, MapraHiia, KpeMHus, cepsl U (¢ocdopa Ha cBoicTBa 4yryHoB. CTpyKTYypa,
CBOWCTBA, KJIaccU(pUKalys, MApKUPOBKA U 00JIACTh MPUMEHEHHS.
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Monaynb Ne 3 —
Tepmuueckas
00paboTKa CTUIaBOB

4 Tepmuyeckasi 00padoTka cTajau

Ocnosbl meopuu mepmuyeckou obpabomxu cmanu. llpeBpamieHus B cTand Ipu
HarpeBe. HaciencTBEHHO MENKO3€pHUCThIE U KPYITHO3EPHUCTHIE cTalu. JlefCTBUTENbHOE
3€pHO AyCTEHMTA.

[IpeBpamienuss aycreHuTa NpU OXJAXACHUHU. J(Marpamma H30TEPMHYECKOrO Ipe-
BpallleHus1 aycreHuta. llepnutHoe mnpeBpamieHue. Kpurtuueckas CKOpPOCTh OXJaKICHUS.
MaprencutHoe npespaienue. [Ipomexyrounoe (OeHHUTHOE) MPEBPALIEHUE U €r0 0COOCH-
HOCTU. TepMOKMHETHYECKHE AMarpaMMbl IPEBPALIEHUS NEPEOXJIAXKAEHHOTO ayCTEHUTA.
[IpeBparenust npu HarpeBe 3akanéHHOW ctanu (oTmyck cranu). Obpatumas U HeoOpaTu-
Masi OTIYCKHasi XpyINKOCTb.

Texnonozus mepmuueckoti oopabomxu. OCHOBHBIC BUJIbI TEPMUYECKON 00paOOTKH.
OTKHAr W HOpMaIM3alMs. 3aKajka CTaau. BweiOop TemmepaTypsl HarpeBa IMpH 3aKaike.
OxnaxkJar1ue cpeibl pu 3aKajke. 3aKaJuBaeMOCTh M MPOKAIMBAEMOCTh cTainu. OTIycK
ctayi. Bunel 1 HazHaueHue otmycka. O6padoTka xomomoMm. TepmoMexaHudeckast 00paboT-
ka craneil. OcoOeHHOCTH TepMUYecKO 00pabOTKM JIerMpoBaHHBIX cTanel. Tepmuueckas
o0paboTka dyryHa. MeToJIbl TIOBEPXHOCTHOM 3aKaJIKM: WHIYKIIMOHHBIH, Ta30IJIaAMCHHBIH,
JIa3€pPHBIN.

JedekTs TepMUdecKoit 00paboTKH.

5 XumukKo-TepMu4eckas o0padorka

OCHOBBI XUMHUKO-TEPMUYECKON 00pabOTKH.

Ilemenranus. Tepmudeckas 00paboTKa MOCe [IEeMEHTAIHH.

A3sotupoBanue craiau. TexHOIOrus ra30BOro a30TUPOBAHUS CTAIH.

[Mnanuposanue. HurpouemeHnramnus.

Juddy3nonHas MeTanau3anus.

6 KoHcTpyKIMOHHBIE CTATH

TpebGoBanusi, npeabsBIIeMble K KOHCTPYKIIMOHHBIM cTaisMm. Kiaccuduxanus cra-
JIei 10 Ha3HAYEHUIO, KaUECTBY, CTPYKTYpE.

CrtpoutenbHble cTany (YriaepoaucCThie CTalu OOBIKHOBEHHOIO KayecTBa U HU3KOJIe-
THPOBAHHBIE).

MammHOCTpOUTENbHBIE YIJIEPOJUCTBIE U JIETUPOBAHHBIE CTaIH: LIEMEHTYEMbIe,
yJIydlIaeMbI€, PECCOPHO-TIPYKUHHBIE.

Cramu ¢ ynyuiieHHO oOpalaTeiBaeMOCThIO pe3aHueM. lllapukonogmmMnHuKOBbIE
ctaimu. Koppo3noHHOCTOHKHE, KapOCTOMKHUE, KApOIPOUYHbIE CTAIN U CIIJIaBbl. AHTU(DPUK-
IIMOHHBIE U (PPUKIIMOHHBIE MaTepuaibl. I3HOCOCTOWKNE CTalM U CIUIaBhI.
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7 UHCTpyMEHTAJIbHbIE CTAJIM U CILIABbBI

OcHoBHBIE TPeOOBaHUS, IPEABSABISIEMbIC K HHCTPYMEHTAIBHBIM CTAJISIM U CIJIaBaM.
[TonsiTHE TEMIOCTOUKOCTH (KPaCHOJIOMKOCTH). CTay MOHM)KCHHOW M TIOBBIIIIEHHOM TTpOKa-
JIMBAaEMOCTH.

BbricTpopexyiiue cTany U ux TepMudeckas oopadoTka.

TBEpbIe CIIaBbl, TOMyYeHUE, KTacCU(DUKAIIHSI, MAPKUPOBKA.

Knaccudukanus, tpeboBanusi, npeabaBiseMble K IITaMIOBbIM cTaisiM. Ctanu s
HITaMIOB NpU Ae(opMaIiy MeTauia B TOPSYEM U XOJIOJAHOM COCTOSIHHSX.

Cranu 111 ”3BMEpPUTEIBHOTO HHCTPYMEHTA.

8 MaruuTHble MaTepUAaJIbI.

MarnuTHble cBolcTBa BemecTBa. HamarnmueHHocTb. MarauTHasi pOHULIAEMOCTb.
[TeTna rucrepesuca. MarHUTOMITKHE U MarHUTOTBEpJble MaTepuanbl. Kinaccuduxanus u
XapaKTEPUCTUKH.

9 [IBeTHBIE MEeTAJLIbI M CILJIABBI

Jledopmupyembie CIUIaBbl AIFOMUHHUS, YIIPOUYHSEMbIE U HE YIPOUHSIEMbIE TEpMUYIE-
CKOM 00paboTKOM. 3aKaiKka W CTapeHHUE CIUIABOB ATIOMUHUS. JINTEHHBIE CIUTaBbl ATFOMH-
HUSL.

Jluteiinble u neopMupyeMble MarHUeBbIE CIIaBbl. TepMudeckas oOpaboTka cruia-
BOB MarHusl.

CrnnaBel Meau: IaTyHU U OpoH3bL. JlepopMupyemble U IUTEHHBIE.

10 HemeTamu4eckue MaTeprabl

OcCHOBHBIE TPYyMNIbl HEMETAIINYECKUX MaTepuanoB. OpraHuyeckue U HeopraHuyde-
CKue Marepuainbl. Buisl XuMuueckoi CBS3UM B HEMETAIMUECKUX MaTepuanax. OcoOeHHO-
CTH CBOMCTB.

[TonmumepHble MaTepuanbl, UX CBOMCTBa W Kiaccudukanus. [lmactmaccsl: cocras,
CBOMCTBA, osrydeHue. [lopomnacTsl 1 NEHOIIACTBL.

TepMmopeakTuBHbIE M TEPMOIUIACTHYHBIE IUIaCTMAacChl. MeToabl mepepadoTKu
MJIacCTMacC B U3JIeus. DKOHOMHUYEecKas 2(HEeKTUBHOCTh TPUMEHEHUS TIJIACTMACC.

Pesunbl. CriocoObl MX (OpMOBaHMS: KaJaHIpOBaHHUE, SKCTPY3us, IPECCOBAHUE, JTHU-
The 1o nasiieHneM. CTapeHne pe3nHsbl. ByiakaHu3anus pe3uHsl.

Heopranmnueckue u oprannyeckue cTékia. CrocoObl MOTydeHuU .

Pa3HoBHUIHOCTH JpeBecHHBI, €€ CBOMCTBA U 00JaCTH IPUMEHEHHS.

11 ITopomkoBbIe 1 KOMIO3HIIHOHHBIE MAaTEPHAJIbI

KoHcTpyKIIMOHHBIE, HHCTPYMEHTAJIbHBIE MOPOIIKOBBIE MaTepHalibl, MaTepUabl CO
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crielManbHbIMU cBoMcTBaMu. O61aCTH IPUMEHEHHUS.

Komnosunmonnsie marepuansl. [IpenmymiectBa u HegocTaTku. TpeOoBaHUS K MaT-
punam U ynpoyHuTesssM. OCHOBHBIE BU/bI KOMIIO3ULIMOHHBIX MaTepUaJIOB: CTEKJIOIIACTH-
KM, YTJICTUIACTUKH, OOPOIIACTUKH U Ap. OOIacTH MPUMEHEHHS.

[Tony4yenue, coctaB U 00JIACTH UCHOJIb30BAHUS KepamMHuyeckuX marepuainon. Cro-
co0BI OOPBOBI C XPYMKOCTHIO.

TeXHUKO-?)KOHOMUYECKAsT XapaKTEPUCTUKA IIPOLIECCOB IOJYYECHHs Pa3IMYHBIX TH-
II0B KOMITO3MIIMOHHBIX MaTepuaioB. TexHuka 0€30IaCHOCTH U OXpaHa OKpY:Karollei cpe-
JBL.
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2.2.1 Pa3neibl y4eOHOM TUCHMILUIMHBI, BUIAbI Y4eOHOM 1eATEJILHOCTH U

¢opMbI KOHTPOJIS

Ounas ¢popma o0y4eHus

Bupl yueOHOM 1eaTeTbHOCTH,

Ne BKJIFOUAst CAMOCTOATENbHYIO pa- | COPMBI Te-
ce- HaumenoBanue pazzaena (Momyss) 6oty KYIIETro KOH-
MecCT Y4eOHOH TUCIUITIIHBI CTy/eHTOB (B Hacax) TpOJIS ycIie-
pa N | 7P | 13 | CPC | Beero | PASMOMM
Mopynb Ne 1 — Teopus crutaBoB 6 6 - 12 24 YCTHBIN
OIIpOC
Monyinpb Ne 2 — 4 4 - 12 20 YCTHBIN
2 | Jlmarpamma xene30-yriaepos OIIpOC
Mopyns Ne 3 — 8 8 - 12 28 YCTHBIN
Tepmuueckas 06paboTKa CIIJIaBOB 0IIpoOC
[TpomesxyTouHas arTecTanus: - - - - 3a4yer
Hroro 18 18 - 36 72
3aounas popma o0yueHus
Bunbl yueOHOI e TenbHOCTH,
Ne BKJIFOUAst CAMOCTOATEIbHYIO pa- | POPMBI Te-
ce- HaunmenoBanue paznena (MoLyJis) 6oty KYILETO KOH-
MecCT y4eOHOM TUCIUTUTAHBI CTY1eHTOB (B 4acax) TpOJIs yCIie-
pa Jq | JIP | T3 | CPC |Bcero | BASMOCHH
Mopynb Ne 1 — Teopus crutaBoB 1 1 - 19 21 YCTHBIN
0I1pocC
Monynp Ne 2 — 1 1 - 19 21 YCTHBIN
3 | [lmarpamma ene30-yriepox 0Ipoc
Monynpb Ne 3 — 2 2 - 22 26 YCTHBIN
Tepmuueckas 06paboTKa CIIJIaBOB OIpoc
[IpomexxyTouHas arrecranus: 3a4eT - - - 4 4 3a4er
Hroro 4 4 - 64 72
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2.2.2 JIabopaToOpHBIil MPAKTHKYM

Ounas popma o0yueHust

HaumenoBa-
Ne ce- Bce-
ce HHe pa3jiesia ro
y4eOHoii 1uc- HaumeHoBaHue J1a00paTOPHBIX padoT
MecT- ya-
HHILTHHBI
pa COB
(MmoxyJis)
JIP Nel. HccnenoBanusi BIMSHHUS COAEpXaHMUs yriaepoia B 2
onyiab Ne 1 - | OTOXXKEHHOM cTaJlu Ha ee TBEPIOCTb.
M Nel e ec TBe
Teopus crua- JIP Ne 2. MzydeHue ycTpoWCTBa METAILIOrPahUUECKOTO MHKPO- 2
BOB ckorra MUM-7 1 METOJIMKHU U3rOTOBIICHUS MUKPOILIU(a
JIP Ne 3.Ananu3 quarpamMm COCTOSIHUS JJBOMHBIX CIIJIaBOB 2
Mopyne Ne 2 — | JIP Ne 4. AHanu3 auarpaMMbl COCTOSIHUSL CIUIABOB JKEJI€30- 2
2 Huarpamma Fe- | yriepon
C JIP Ne 5. Cepble, KOBKHE U BBICOKOIIPOYHBIE YYT'YHBI 2
JIP Ne 6. 3akanka cranu 2
Mogyis Ne 3 - JIP Ne 7. WccnenoBaHue BIUSHUS TeMIlepaTypbl OTIIyCKa Ha
TepMuveckas CBOWCTBA 3aKAJICHHBIX CIUIABOB. 2
06paboTka JIP Ne 8. TBepaas nieMeHTaIMs CTaJH. 2
CILIABOB JIP Ne 9. M3ydyeHne MUKpPOCTPYKTYPbl U CBOMCTB IIBETHBIX Me-
TaJJIOB U CILJIaBOB 2
UTOIoO: 18
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3aounas popMma 00yyeHUs

HaumenoBa-
Ne ce- Bce-
HHe pa3jeJia
ce- . ro
MECT y4eOHoii 1uc- HaumeHnoBaHue 1a60paTOpHBIX padoT wa-
IHILIMHBI
pa COB
(MmoxyJis)
Moyyss Ne 1 - JIP Nel. HccnenoBaHusi BIMSHHUS COAEpXaHUS yriiepoja B 1
Teopus cn;1a- OTOXOKEHHOM CTajIM Ha €€ TBEPJOCTb.
BOB
Mopyns Ne2 — | JIP Ne 2. AHanu3 jauarpaMMbl COCTOSHHS CIUIABOB JKEJI€30- 1
3 Huarpamma Fe- | yriepon
C
JIP Ne 3. 3akaiika, OTIYCK CTaJIH 1
Monyms Ne 3 - JIP Ne 4. V3yueHue MHUKPOCTPYKTYPbI M CBOMCTB LIBETHBIX Me-
Tepmuueckas TaJUIOB U CILJIABOB 1
o0OpaboTka
CILIaBOB
UTOI'O: 4
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2.3. CamocrosiTesibHAsA padoTa CTyJAeHTa

Buanr CPC:
Ounas ¢popma o0y4eHus
Ne HaumeHoBaHue
ce- aszzeJsia y4eo- Bcero
p - a y Buaer CPC
MeCT | HOWM JMCHUILIM- 4acoB
pa HbI (MO1YJI51)
[TpopaboTKa KOHCIIEKTOB JIEKIHiA, y4EOHUKOB U y4eOHBIX ITOCO- 12
6wmii — 3 yaca.
Mopynbs Ne 1 — [ToaroToBka k 1a00paTopHBIM paboTaM 1 0POpPMIICHHE OTYETA —
Teopwus criyiaBoB | 8 4acoB.
[ToaroToBka K TeKyuiemy KOHTpOJO — 1 vac.
[TpopaboTKa KOHCIIEKTOB JEKIHMHA, Y4EOHUKOB U y4eOHBIX ITOCO- 12
Mopynb Ne 2 — Ouii — 3 uaca. n
2 [ToaroroBka k 1abopaTopHBIM paboTaM B 0POpPMIICHHE OTYETA —
[uarpamma xe-
1€30-yIepost & vacos.
yraep [ToaroToBka K TeKyieMy KOHTpoJto — 1 4ac.
[Tpopa®oTka KOHCIEKTOB JIEKLNH, Y4EOHUKOB U y4EOHBIX 110CO- 12
Monyss Ne3 = | Gyi — 3 yaca.
Tepmuyeckas [ToaroroBka K 1a60paTOpHBIM paboTaM ¥ opOpPMIICHHE OTYETA —
00paboTKa CIIa- | § yacop.
BOB [ToaroToBKa K TEKyIEMy KOHTPOJIIO — 1 Jac.
HUTOI'O gyacoB B ceMecTpe: 36
3aounas popma o0yueHus
Ne | HammenoBanue
ce- aszzesa y4eo- Bcero
p - A y Buaer CPC
MecT | HOWM JMCHUILIM- 4acoB
pa HbI (MOAYJIs1)
[Tpopa®oTka KOHCIEKTOB JEKLNH, Y4EOHUKOB U y4EOHBIX 110CO- 19
Monyie Ne 1 — omit — 25 gacos.
Teopus crutaBos | Iloaroroska k nabopaTopHeiM padotam 1 0opmIIeHHE OTUETA —
2 yaca.
Moty Ne 2 [TpopaboTka KOHCIIEKTOB JEKIHMHA, Y4eOHUKOB U y4eOHBIX 11OCO- 19
Y A2 Owmii — 25 yacos.
3 Huarpamma xe- "
[ToaroroBka k 1abopaTopHbIM paboTam 1 0pOpMIICHHE OTYETA —
J€30-yIIIEpPO
2 4aca.
Momyms Ne 3 — [TpopaboTka KOHCIIEKTOB JEKIHHA, Y4eOHHUKOB U y4eOHBIX I1OCO- 22
Tepmuteckas Owmii — 25 vacos. )
06paBoTKA CITa- [ToaroToBka k 1abopaTopHbIM paboTaM U 0QpOpMIICHHE OTYETA —
BOB 2 4aca.
HUTOI'O yacoB B cemecTpe: 60
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'H

Ounas ¢popma o0y4eHus1

OcobennocTn
Buasi MpoBeIeHUA
Ne ABL Oopa3oBaresibHbIE pobeac
yueOHoi 3aHATHI
cemecTpa TeXHOJOTUH
padoThbI (MHaMBHUAYAJTbHBIE/
TPyNIoBbie)
[Ipobnemuoe uzno- | ['pynmoBsie
2 Jlexuun JKEHUe, BU3yaau3a-
LU, IPE3CHTALIHS
Busyanuzanus, umu- | I1/rpynmoBsie
Tauus npogeccuo-
2 JlaboparopHbie pabOTHI LKA TP ¢
HaJbHOU JESITEIbHO-
CTH, TPEHHUHT

3aHATHS B UHTEPAKTUBHOU (hopme B 0ObeMe:
*+ nmabopartopHbie paboThl — 18 yacoB.

3aounas opma o0yueHus

Ocobennoctu
Buasb: NPOBeACHUA
Ne JARL Oopa3oBaresbHbIE POBEICHS
y4eOHoi 3aHATHH
cemecTpa TeXHOJIOTUH
padoThI (mHaAUBHAYATbHBIC/
rpyIIoBbie)

[IpobnemHoe uszio-
3 Jlexuu KECHHE, BU3yalln3a- I'pynmoBeie
s, MPe3eHTaIUs

Busyanuzanus, umu-
Talus npogeccuo-
HAJIBHOH JeATeIbHO-
CTHU, TDCHUHT

3 JlaboparopHbie pabOTHI [T/rpynmoBeie

3aHATUS B UHTEPAaKTUBHOU (hopMe B 0ObeMeE:
JIEKIUA — 2 YacoB;
nabopaTopHble paboThl — 2.

B uckmounTenbHBIX CIydasx MPUMEHSETCs 3JIEKTPOHHOE 00ydeHHE U AWCTaHIMOHHbIE 00pa3oBa-
tesnbHble TexHomoruu (30 u JIOT), Bkirouast mpoBeieHHE TEKYILEro KOHTPOJIS YCIIEBAeMOCTH U IIPOMEXY-
TOYHOM arTecTtaiuu. Peanmzaus nporpaMmsl TUCHUILIMHBI ¢ ucnioib3oBanueM D0 u J10T ocyiectsisier-
Csl II0 YCMOTPEHUIO BEIYILETO MPEnoiaBaresisi C y4eTOM TEXHHUECKUX BO3MOYKHOCTEH 00Yy4aromuMXCs ¢ UC-
THOJIb30BaHHEM IPOrPaMMHBIX CPENICTB, obecnieunBaronmx npumenenue anemeHroB D0 u /10T B Unctu-
TyT€, IIyTEM CUHXPOHHOI'O U aCHHXPOHHOTO B3aUMOZEHCTBHSI, K KOTOPBIM MOT'YT OTHOCUTBCSI:

- JIEKTpOHHAast HTHPOPMAITMOHHO-00pa3oBarenbHas cpefa Macturyra;

- TPYIIOBast TOJIOCOBast KOH(pepeHIms B Meccenmkepax (Suaexkc.Meccenmkep, VK Teams);

- TPYIIIOBOM YaT B MecceH pkepax SAnnexkc.Meccenpkep, corpanbHoi cetn BKonTtakTe;

- OHJIaliH BueokoHpepeHuus B Axnexc. Tenemocr;

- BUZICO3AMMCH JIEKIMI MeIarornyeckix padoTHUKOB MHCTUTYTA, pa3sMelEHHbIE Ha Pa3IMYHbIX BU-
JICOXOCTHHTax (HarpuMep, Ha KaHajlax MpernojaBareneil) u/umm o0lauHbIX XpaHWIHMIIax (Hanpumep, SH-
nekc.Jluck).
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4. OHEHOYHBIE CPEACTBA JJI51 TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U PE-
3YJBTATOB OCBOEHUA YYEBHOU JUCHUITVINHBI

4.1.Buabl KOHTPOJIS M aTTecTalluu, GOPMbI OLIEHOYHBIX CPEACTB

Ounas popma o0yueHust

Ne Buner Kopbl upu- | HauMeHoBa- Onenounele
CeMECT- | KOHTPOMSL | karopoB 10- HUe CpeacTBa
pa U aTTECTa- |  crypKeHus pa3z[enauyqe6- Dopma Kommio- Komso
i KOMIICTCH- Hou CTBO HE3aBHCH-
(BK, Tar, it MYCIIAIIIINHEI
N BOIPOCOB MBIX
[IpAT*) .
W 3aJ]aHVii | BapHaHTOB
Tarr.-1 | OIIK-5.1 Monaynas Ne 1. | Tectupona- 10 15
Teopus crua- HHE
BOB
Tarr.-2 | OIIK-5.1 Monyne Ne 2. | Tecrupona- 10 15
Jnarpamma HUE
JKeIe30-
2 YIJIEPO.
T arr.-3 | OIIK-5.1 Monyns Ne 3. | Tecrupona- 10 15
Tepmuueckas HUE
o0paboTka
CILIaBOB
[Tp. arT. | OIIK-5.1 3auer VeIl 3 20
(3auer) OIpoC
3aouHas popma o0yueHus
Bupt
a1 Konw! nn- O1eHOYHbBIE
No | xoHTpONA HaumenoBanue
JTUKAaTOPOB . CpeacTBa
ce- U arTe- paznena yuyeOHou
JOCTHXKeE-
MECT | cTallnn AHCIHTTAHBI KomnuectBo KomnuectBo
HUS KOM-
pa | (BK, Tar, TeTeHIuit (Moryst) dopma BOIIPOCOB HEe3aBUCHUMBIX
IIpAr) U 3aJaHui BAPHUAHTOB
3 [Ip. arr. | OIIK-5.1 3auer VeIl 3 20
(3auer) OTpoC
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4.2. IlpumepHbIe TEMbI pacYeTHBIX padoT

Cemecmp Ne 2

[IpoekTupoBaHue TEXHOJIOTHIECKOTO MPOIEcca TEPMUIECKONH 00pabOTKH JAeTamu.

Tabmuma 1 — BapuaHThl momariHed paboThI MO pa3padOTKe TEXHOIOTHIECKOTo Mpoiecca

Ne TexHonornuecKue ycioBwus,
Bapu- | HaumenoBanue nera- | Pa3mep neranu, Mapka
pi- . e CILIABa IpeIbSBIIIEMbIC K JIETANIU TIOCIIe
TEpMOOOPabOTKHI
aHTa
1 2 3 4 5
1 | Jlemex muyra 16x120x560 J165 HRC 47...56 na mupuny
40 mm
[Ipyxuna 05x060x30 65T HRC 42...47
Ocb neTim ABepIbI
kabunbl ['A3-51 ?8x70 20 HRC 45...50 na rmy6uny 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
CKOpOCTEn 0,6 mm
Ponuk Mmy¢ThI 010x025x20 45 HRC 45...50
Jluct peccopsl 10x60x500 60C2 HB 360...300
4 3Be3104Ka LU 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 | luck cBekiokombOaii- 4x09400 65I" 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 cniiaBoB

BAPUAHT TC-1
N300pa3zure 00beMHO-IIEHTPUPOBAHHYIO KYOUYECKYIO PEIIETKY.

Kaxkoi MCTOA UCHBITAHUA HAa TBEPAOCTh HPUMCHACTCA AJIA OIIPCACIICHUA TBEPAOCTU 3aKaJIeHHOM

cranm?
Ha3nauenue Meramiorpauueckoro MUKpOCKoIa.
N300pa3ure KpUBYIO OXJIaXIEHH aMOP(HHOTo Tea.
JmarpamMma COCTOSTHHSI KaKoTO pojia H300pakeHa Ha pucyHke | ?

T Cu-re

[
IIT

— —

.
L3 v

0 10 20 30 %0 50 60 70 80 90 1008 M

Yemy paBHa BapMaHTHOCTh CHCTEMbI B 00JacCTH Auarpammsl (puc.l), jexarieil Mexay JIMHUAMU
JMKBUIYC U COIUTYC ?
W300pa3ute KpUBYIO OXJIaXIeHus criaBa, coaepskariero 50% Ni u 50% Cu (crutas 1) u ykaxute
13 KakuX (a3 COCTOUT CIIaB Ha KaXK/I0M y4acTKe KPUBOW OXJIAKICHUSI.
N300pazute cxemy cTpyKkTypsbl ciuiasa | (puc. ) mpu komMHaTHOM Temnepatype.

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

OmnpenenuTe COOTHOIICHUE TBEPIOH M JKUIKOW a3kl B cruiase | mpu temneparype "T" (puc. I).
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BAPUAHT ITC -2

Kakue kprcTainiecKkue pemeTku 00pa3yroT OOJIbIIMHCTBO METAIIOB?

YKaKUTe peKUMBI UCTIBITAHUS TBEPIOCTH IO METOAY bpuHes.

Kakune HeMeTammndeckue BKIIOYCHHSI MOKHO OOHAPYKUTh Ha TIOJIMPOBAHHON MMOBEPXHOCTH
numda ?

Kak Ha3bIBatOTCS TEMIIEPATyphl, P KOTOPHIX H3MEHSETCS KAUECTBEHHOE COCTOSIHHE (TIPOUC-

XOJIUT MpEBpallleHKE) CIlIaBa ?

JlnarpaMma cocTOsSIHUSI KaKOTO pojia 300pakeHa Ha pucyHke [ ?

. T— A.B

m

| |
: |
| |
: - |

0O I0 20 30 4O 50 60 70 8 90 I00 7% B

s 1

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

N300pa3ute cxemy MUKpOCTpYKTYpbI cruiasa [ (puc. 1).

[ToctpoiiTe KpuBYIO OXJIaXKAEHUS cIlaBa | ¢ ykazaHueM (a3 Ha KaXkI0M y4acTKe KPUBOM.
Omnpenenurte cocTas kuakoi ¢a3el crutasa I mpu Temneparype "T"B.

Omnpeznenute OTHOLIEHHE MacChl KUAKON a3bl K Macce ciuiaBa, I, mpu

temneparype "T" (puc. I).
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4.3.2. TecThl TEKYLIEro KOHTPOJIs: MOAYJIb Ne 2 — JluarpaMmma :keJie30-yriiepos

BAPUAHT 2JKV-1

1. Ykaxkute pa3Mep CTOPOHBI Kyda KpucTamndeckon siueiiku Fe f3 .
2. JlaiiTe NOHATHE LIEMEHTUTA BTOPUUHOTO,

3. Kakue uyryHbl Ha3bIBalOT 3a3BTEKTUYECKUMH.

4. CKOJIBKO KpUTUYECKHUX TEMIIEpaTyp UMeEeT UyryH, coaepxauuii 2,95% C npu ero oxiaaxacHuun?

5. IlpuBenuTe KpUBYIO OXJIAXKIECHUS YyryHa, cofepaxamero 5% C.

6. ITocTpolite KpUBYIO OXJIAXKACHUS cTau, coaepsxkauieit 0,55% C.

7. 3apucyiite cxemy MHUKPOCTPYKTYPBI oemnoro YyryHa,
3,3% C npu KOMHATHOW TeMIiepaType.

8. Kakoe npeBpaiiieHre B CTajld IPOUCXOAUT MPH TeMieparype Acy?

9. [Tpumenus MPaBUIIO OTPE3KOB TS ABTEKTOUHON CTaJIn
COOTHOILLIEHHUE LIEMEHTUTA U (peppurta.

10. Kakue nocTossHHbIE TPUMECH NPUCYTCTBYIOT B CTAJAX ?

BAPUAHT 2KV -2
1.Vkaxure pazMep CTOPOHBI KyOa KpHcTalInueckoi sueiiku Fed .
2. Ckonbko (a3 uMeeT CTpyKTypa Jieneoypur ?

3. Kak BBl noHMMaeTe "IBTEKTUUYECKOE NpeBpallieHue" B YyryHax?

COACPpIKAIICTO

OIIpEeIeINTE

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

5. IlpuBennTe KpUBYIO OXJIAXAECHUA YyTr'yHa, cogepxaiuero 2,8% C.

6. ITocTpolite KpuBYIO OXJIaXAEHU cTanu, conepxkauieit 0,65% C.

7. 3apucyiTe cxeMy MUKPOCTPYKTypa cTaiu, coaepxkamei 1,95% C, npu KOMHaTHOU TeMIiepaType.

8. Kakoe npeBpamienne B CTaiau MpoTeKaeT Mpu Temreparype Ary ?

9. IlpuMeHMB NPaBUIIO OTPE3KOB OMPEETUTE COOTHOIIEHUE 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 — TepMuyeckasi 00padoTKa CIIaBOB

BAPUAHT TO-1
1. Kakue Buipl TepMOOOpPaOOTKH BhI 3HAETE?
2. Kakoe 3epHO MBI Ha3bIBa€M JCHCTBUTEIBHBIM?
3. Kak kmaccuunupyercs 3akaika B 3aBUCHMOCTH OT TeMIIepaTyphl HarpeBa?
4. KakoBO Ha3Ha4Y€HHE OTITYCKa CTaIH?
5. Kak Ha3piBaeTcs BHJ TePMHUYECKOH OOpabOOTKH, KOTJa HArpeTyro J0 ayCTEHUTHOTO COCTOSIHUS
CTaJIb OXJIAXKAAIOT Ha BO3AYyXeE?
6. Kakosa uenp XTO?
7. KakoBa CTpyKTypa Ha IMMOBEPXHOCTHU JIETAIIU MMOCTE JIIUTEIbHONU [IEMEHTAIH 7
8. CKOJIbKO BpEeMEHH HEOOXOIMMO MpOJAEpKaTh AeTalb B ME€YH, YTOOBI MOIYYUTh TTyOHHY IIEMEHTa-
mun 1 MM ?
9. Ilpu kakom Buae XTO NpoUCXOIUT HACKHIIICHHE TOBEPXHOCTHU JIETATH YIJIEPOJOM M a30TOM OJHO-
BPEMEHHO?

10. Kakue Buzp! 1 y3noHHOM METAIN3alluU BBl 3HaeTe ?

BAPUAHT TO-2
1. C xaKkoii 11ebI0 JIeTal0T 3aKalKy cTaiu?
2. Ha3oBuTE CpENHIOI CKOPOCTh IEMEHTALUU?
3 Kak knaccuduimpyercst 3akanka o crnoco0y OXJIaKIeHUs ?
4.. Kakoit TepMooOpaboTKe MoABepraeTcs YyryH?
5. Uto Takoe oTKur?
6. C Kakoi LIeNIbI0 AeTaIsIM Ha3HAYal0T [IEMEHTALINI0?
7. Kakas TepmMoo0OpaboTka Ha3HAUaeTCs MOCIe [eMEHTAIH?
8. HazoBuTe mpenMyIecTBa a30THPOBAHUS IO CPABHEHHIO C IIEMEHTAIIEH?
9. Kaxkoit Bug XTO Bbl Ob1 IPUMEHUIIH JUIS TUTYH)KEPHOM MapbI?

10. Yto Takoe anutrpoBaHue?
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4.4, Bonpocs! k 3auery
Koxap! nu-
No TMKaTOPOB
BO- Bomnpocsr AlOCTIC-
poca i
KOMIIETEH-
805054
1 2 3
1. 3HauEHUE MATEPUAIOBEICHHUS. OIIK-5.1
2. Kpurrnueckre TOUKH 5KeIe30yrIepoarcThix CriaBoB ( A1 Az, Acm)
3. Tepmuueckas oopaboTka. Kimaccuduxarms BugoB TepMooOpabOTKH
4. [TpeBpaieHust B 3BTEKTOMIHON cTanu npu ee Harpese. [loHsTue o neperpese u
nepesxore crany. [ToHaTue o 1edCTBUTEIHLHOM U HACIEICTBEHHOM 3€pHE.
5. Jlmarpamma “30TepMUYECKOTO MPEBPAIICHHUS AyCTCHUTA SBTEKTOUTHON CTAIH U
ee NOCTPOEHHE.
6. AHam3 quarpaMmMbl H30TEPMHUYECKOTO TIPEBPALICHHS ayCTEHUTA U €€ 3Have-
Hue. TloHsTHE 0 KpUTHUECKON CKOPOCTH 3aKAJIKH.
7. [lepauTHOE M MAaPTEHCUTHOE MPEBPAIICHUE.
8. Oco0eHHOCTH AUarpaMM U30TEPMUYECKOTO MPEBPAILEHUS 103BTEKTOIHOH,
3a3BTEKTOMIHOM U JIETUPOBAHHOW CTaJIH.
9. OTXUr ¥ HOpMaJIU3alysl CTallu.
10. | CmocoOsI 3akanku ctanu. OOBIKHOBEHHAs 3aKaJIKa, IIOJIHAS U HEIOJIHasl, UX
aHanu3. BeiOop TemnepaTypbl HarpeBa CTalM IPU 3aKallke.
11. | ®a3oBble npeBpalleHus OpU 3aKayke ctanu. bpak npu 3akaike.
12. | BHyTpenHee HanpspDKeHHE Tpy 3akaike. [IpeprIBucTast, cTyneHyaras u u30Tep-
MHUYECKas 3aKajKa CTaJIu.
13. | Tepmuueckas 00pabOTKa CTAIN XOJIOOM.
14. | IloBepxXHOCTHasl 3aKaJlKa CTAJIH.
15. | [IpokanuBaemocTs crajeil. TopleBoil MeToa onpeesieHns NPOKATMBaEMOCTH.
16. | Oxnaxkaarolye cpeabl IpU 3aKajke, UX XapakTepucThka. Beibop oxiaxiaro-
IeN Cpebl.
17. | Ornyck craneil. Bunsl otmycka, 001acTh IpUMEHEHHUS.
18. | Crapenue cruaBoB. [IpeBpalienue MapTeHCUTa IPU OTITYCKE U CTAPEHUU 3aKa-
JIEHHOM CTaJIH.
19. | Tepmomexanuueckas oopadbotka craiau. Buast TMO.
20. | TepmoobpaboTKa YyTryHa.
21. | Xumuko -repmuyeckas oopadotka cranu. Bunet XTO.
22. | LlemenTanms cranu. XapaKTepUCTUKA, 00JIACTh IPHUMEHEHHUSI.
23. | Tepmuueckas 00pabOTKa IEeMEHTOBAaHHBIX JETaJIEH.
24. | A3oTHpOBaHUE CTANH.
25. | llmarupoBaHue, HUTPOIIEMEHTAIIHS. OIIK-5.1
26. | Auddy3nonnas meraynmsanus.
27. | BamstHMe yriieposa M MOCTOSTHHBIX TpUMeceld Ha cBoiicTBa craneil. Kimaccndu-
Kalus YIIepOIUCThIX CTaleH.
28. | Cranp yriepoaucrasi OOBIKHOBEHHOTO KadecTBa. CTallb yriiepoancTas Kade-
CTBEHHasl KOHCTPYKIIMOHHAs. MapKHpoBKa, 007acTh IPUMEHEHUSI.
29. | ABTOMaTHBIC W JUTCHHBIC CTAM. PeccopHO- MpyXWHHas cTainb. MapKHUpOBKa
00J1aCTh IPUMEHEHUSI.
30. | Cepsle uyryHbl. MUKpOCTPYKTYpa, CBOHCTBA, MApPKHPOBKA U 00JIACTh IIPUMeE-

HCHHA.
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31. | Beicokonmpo4YHbIE YYTYHBI C MIAPOBUIHBIM TpaUTOM, MUKPOCTPYKTYpa, CBOM-
CTBa, 00J1aCTh MPUMEHEHUSI.

32. | KoBkue 4yryHsl . MUKPOCTPYKTYpa, CBOICTBA, MApKUPOBKa, 00J1aCTh IPHUMEHE-
HUS, CIIOCO0 MOTyYeHUSI.

33. | Knaccudukanus npumeceii B JIErMpOBaHHBIX cTaliX. BiusHue nerupyromux
HJIEMEHTOB Ha MOJMMOP(U3M Kele3a, CTPYKTYPY U CBOMCTBA CTaJIH.

34. | Knaccudukanus 1 MapKMpOBKa JISTUPOBAHHBIX CTAJICH.

35. | Koncrpykunonsnsle nerupoBannble ctanu. Kinaccudukanus, MapkupoBka, mpu-
MeHeHne. OCOOCHHOCTH TEPMUYECKONH 00pabOTKH.

36. | TpeboBaHUS K MHCTPYMEHTAJIBHBIM MaTepuanaM. YTIIEPOAUCTbIE HHCTPYMEH-
TaJIbHbIE CTaJM; JIETMPOBAHHBIE MHCTPYMEHTAIbHbIE CTAJIM;UX MapKHUPOBKA ,
NpUMEHEHHEe, OCOOCHHOCTH TePMHUUECKON 00paboTKH

37. | beicrpopexymme cramu. OcoGeHHOCTH TepMooOpadoTKku. MeTtaiokepamMuye-
CKHUE TBEP/IbIE CILIABBI.

38. | Koppo3ust meTamioB u criiaBoB. Bunibl koppo3un. MeTos! 3aUThl OT KOPPO-
3un. Heprkageromuye crajim.

39. | XKaponpouHble 1 KapOCTOWKHE CTAIH OIIK-5.1

40. | CnaBbl € BBICOKMM OMHYECKHM CONPOTUBIICHUEM

41. | MarHutHbl€ CTaIM U CIUIaBbI

42. | Cranu ¥ cruiaBbl ¢ 0COOBIMU TEMJIOBBIMU U YIPYTHMH CBOMCTBAMHU

43. | HemaruuTHBIC M H3HOCOCTOHKHUE CTANIN

44. | Menp u ee ciiaBbl ( OpoH3bI U JaTyHH) . MapKupoBKa, IpUMEHEHUE

45. | AnroMuHMHE U ero cruiaBbl. MapKupoBKa, IPUMEHEHHUE

46. | lHopmumHUKOBBIE (AHTU(PUKIIMOHHBIE) CILIABBI

47. | IloHsATHE O TEXHOJOTUU NOJYYEHUS METAJUIMYECKUX MOPOIIKOB M M3AEIUNA U3
HUX

48. | O6nacTe NpUMEHEHHUs TOPOIIKOBBIX CIUIABOB

49. | O6mue cBenenus o mactMaccax. CocTaB M MX CBOMCTBA

50. | Knaccudukanus mmactmacc. [IpuMeneHne mracTMace B CEITbCKOX03SICTBEH-
HOM MallMHOCTPOEHUHU

51. | AcbecroBble MaTepHabl

52. | darb Ha3BaHMe, 001acTh NPUMEHEHUs U pacimndposky cmasa: Ct3nc, Ct5,

40, 35, V7, Y12A, A20, 40JI, CU30, 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 JUCIIATLINHBI

5.1. OcHoBHas1 iuTEpaTypa

I'ox u mecto | Mcnoab3yercst KouunyecTBo
Ne ABTOpBI HaumeHoBaHue U31aHMs NPHU U3yYeHUH IK3eMILIAPOB
m\n pa3iesioB B 6u6smo- | Ha ka-
TeKe denpe
1 3 4 5 6 7 8
MarepuanoBeieHre U TEXHOJIOIMYECKHE ITPOLIECCHI B Crapsiit
1. | Borogyxos C. U. u ap. MaIIMHOCTPOEHUH: yueOHoe nocodue. Jon. YMO Ocxkon: THT, Bce paznensi 10 -
BY30B 110 00pa30BaHUIo. 2012. - 560 c.
, | Bomkos .M. MarepuanoBeieHHe: YHEOHUK l\gOl‘gKflizl‘éﬂ?’ 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: YYeOHHK IS BY30B HIKOJ;%SZOOI - | Bee paznensi 50
c
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5.2. lonoiHMTeILHAS JIUTEPATypPa

Ne I'on Hcnoanidyercs KoimmuecTBo
m\n ABTOpBI HaumenoBaHue U MecTo NP U3yYeHH U IK3eMILISIPOB
HU3JaHUuA pa3aesioB B oudamorexe | Ha kadenpe
1 3 4 5 6 7 8
Marepuanosenenue. [Ipaktukym: yuebnoe | Crapsiit Ockon: THT, i
1. | Kymnep B. C. HOCOBUE 2013. - 208 c. Bce paznensl 15
MarepuanoBenenue u texnonorus mare- | M.: UHOPA-M,
2. | barvumes A. 1. puasioB: yuebHOe mocobue 2012. - 288 c. Bee paszieitsl 30
M.: Axkagemus, 2008.
3. | Cunbman I'. U. Marepuanosenenue: yaeOHoe mocodne 2336 ¢ Bce paznensr 10 -
MarepuanoBenenue. TexHONIOrusi KOH- ) i
4. | Kaprnieakos B. @. CTPYKIIMOHHBIX MaTepuayioB: YueOunuk. Ku. 13\/{1 I(:(OHOCC’ 2006. Bce pasnens 40 -
2
5 | ®ermcos I I MarepuanoBenenue u Textonorust metan- | M.: Beicn. mk., 2005. Bee pasensl 49 i
JI0B: YueOHHK -862 ¢
Tpounkuit b.C., Maii- | MatepuanoBenenue [DIeKTpOHHBIN pe- 2015, Kemeposckuit
6. | TakoB A.JL. cypc]: yueOHoe mocoOue. Pexum foctyna: | rocy1apCcTBEHHbBIH Bcee paznensr + +

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

YHHUBCPCUTCT
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5.3. lIpodeccuonanbubie 6a3bl JTaHHBIX, HTHPOPMAIIMOHHBbIE CIIPABOYHbIE cucTeMbl U U H-
TepHeT-pecypchl

HNHuTepHer pecypcsl

1. YHuBepcuterckas OMOJIMOTEKA OHIAH. DJIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.
https://www.biblioclub.ru/

2. U3narenbctBo Jlanb. DnekTponHo-0ubOIMOTeYHast cucteMa https://www.e.lanbook.com.

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

4. lentpanbHas OubIHOTEKA 00pa3oBaTeabHBIX pecypcoB MunoopHayku PD. www.edilib.ru

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

HNudopmanuoHHble CIPABOYHBIE CUCTEMBI H 0a3bI TaHHBIX

1. baza pganmnbix «ProQuest Agricultural and Environmental Science Collectiony —

http://www.gpntb.ru

2. baza mannHbIX M3marenscTBa Springer Nature «Poccuiickuii ¢poHI GpyHIaMEHTATbHBIX HCCIIE-

nmoBanuii»y — http://www.rfbr.ru.

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

knigi.html

4. NarepHeT-pecype 1o matepuaioseaeHuio: hitp:// www.librery.tkm.front.ru

5. UnatepHeT-pecype mo matepuanoseaeHuio: http:// btn.sfu-kras.ru/ebibl/umkd/12/u_sam.pdf

6. baza nanubix u3matenbctBa Springer Nature «Poccuiickuii poHI pyHIaMEHTATBHBIX
uccaenosanuiny http://www.rfbr.ru.

7. Yueonas Bepcusa T-FLEX CAD, npeanasHayeHHas 111 HEKOMMEPYECKOI0 NCHOJIH30BaHUS
https://www.tflexcad.ru/download/t-flex-cad-free .

HNHpopManoHHBIE TEXHOJTOTHH

OnexkTpoHHas MHGOpMaLMOHHAs oOpa3oBaTelbHas cpela MHCTUTYTa OOecHeyuBaeT JIOCTYIN K
y4eOHBIM TIJIaHaM, pabodyuM MPOTpaMMaM JTUCHUUILIMH (MOIYJIEH), porpaMmmMaM MPaKTUK, dJIEK-
TPOHHBIM Y4€OHBIM M3JaHUSAM M 3JEKTPOHHBIM 00pa30BaTeNbHBIM pecypcaM, yKa3aHHbIM B pa-
00umnx MporpaMMax AUCLUILUINH (MOAYNEH), mporpaMMax MpakTUK; GOPMUPOBAHUE IEKTPOHHO-
ro nopt¢oaro o0y4arolerocsi, B TOM YHCJIE COXpaHEHHE ero padoT M OLIEHOK 3a ATHU palboThI.
[IpenycMoTpeHa BO3MOKHOCTh B3aUMOJICHCTBHUSL CTYAEHTOB M IpernojaBaTesiell MOCpeICTBOM
TEXHOJIOTUH 110 MEePECHUIKE U MOJYYEHHIO 3JIEKTPOHHBIX COOOIEHUH.

5.4 IIporpammHoOe o0ecniedeHne 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 o0ecredeHN s AJIsl CAMOCTOATEIbHOM
padoThI 00yYAKO M XCS

Tonm
Ne Bug camocrosi-
. ABTOpEI HanmenoBanue MECTO
i TENbHOU pabOTHI
A30aHUS
O.H. Momucees,
A IO. KpacHos,
IToaroroska K C.A. KopoG- [IpakTuKyMm no nuciu- 3epHorpa;
1 J1a00paTOPHBIM A ROP muHe «Marepuaiio- OI'bOY BIIO
3aHIATHSAM cxoi, ILA. BEJICHHUC» AUT'AA, 2014
HBanos, B.A. 8 ’
JlamuH
AJO. Kpacrio- MarepranoBeaeHHE 1
IToaroroska K Ba, O.H. Mou- TexII){OHorH;IHKOH- 3eprorpan:
2 J1a6i)I aTOPHBIM cees, I1.A. UBa- CT HOHHBIX Mare- AN OTHOY
gamezM HoB, IL.A. UBa- EZK;‘B, R BO Jlonckoit
HOB, C.B. CMmbI- PHAJIOB: JTabopatop 'AY, 2021
OB HBIH IPAKTUKYM
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6 MATEPUAJBHO-TEXHUUYECKOE OBECIEYEHUE YUYEBHOM JUC-

HNUITIJIMHBI

HaumeHoBaHMe crielMalIbHBIX TOMEIEHUHN U
IIOMEILEHUH JIJIs1 CAMOCTOSITEILHOM pabOThI

OcCHaIEHHOCTh ClIeUaIbHBIX TOMEIEHNUN U
MTOMEIICHUH JJIs1 CAMOCTOSITEIIbHON paboOTHI

6-120 Aynmutopust s JICKIIMOHHBIX, Jlabopa-
TOPHBIX, MPAKTUYECKHUX 3aHITHHA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJNbTALMM, TEKYyLIEro
KOHTPOJISI U TPOMEKYTOUHOM aTTECTAIUH.
347740, PocroBckas 00:1., 3epHOTpAJICKHI paii-
OH, T. 3epHorpan, yi. Coserckas, 1om Nel5/4.

KommiekT yuebHoI Mebemnu.

IIepeHOCHOM KOMIUIEKT MYJIBTUMEAUNHOTO
00Opy/lOBaHUs: TMPOEKTOP MYJIbTUMEIUN-
HBIM, KpaH Ha TpeHore (WM HACTEHHBIN),
HoytOyxk.

Jlocka MmenoBasl.

ITocamounsrx mect — 30.

6-122 Ayaurtopus Juis 1abOpaTOPHBIX U TpakK-
TUYECKUX 3aHATHH, TPYNIOBBIX UM WHAMBHUIY-
QIBHBIX KOHCYJbTALUH, TEKYILEro KOHTPOJIS U
IPOMEKYTOUHON aTTEeCTALUH.

347740, PocroBckas 00i1., 3epHOrpajCcKuil pai-
OH, T. 3epHorpa, yi. Coerckas, 1om Nel5/4.

Kommext yueGHON Mebenu.

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

Jlocka MenoBasi.

ITocamounbix mect — 20.

6-127 Aynutopusi JUis JIEKIIMOHHBIX, Jiabopa-
TOPHBIX M MPAKTUYCCKUX 3aHATHN, TPYIIIOBBIX
U WHIWBUIYaJbHBIX KOHCYIbTALUN, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOYHOM aTTeCTaIuH.
347740, PocroBckas 001., 3epHOTpajCKuil paii-
OH, T. 3epHorpan, yi. Coserckas, 1om Nel5/4.

KowmrekT yueOHoit mebenu.

Teepnomep bpunemns, tBepmomep Poxsen-
Ja; ruApaBIudeckuil TBepaomep Pokseia;
Mukpockorr MHUM-7; cTaHOK nOJIMpOBaNIb-
HBI1; 35ekTponeys 211-2Y M.

Jocka menoBas.

ITocamounsix mect — 18.

6-128 Ayauropust Ui 1aOOpaTOPHBIX W TpaK-
TUYECKUX 3aHATHH, TPYNIOBBIX U WHAMBHUIY-
QIBHBIX KOHCYJbTAIUH, TEKYIIErO KOHTPOJS U
IPOMEKYTOYHON aTTeCTAlHH.

347740, PocroBckast 001., 3epHOrpajCcKuil pai-
oH, T. 3epHorpaz, yi. Coerckasi, 1om Nelb/4.

Kommuiext yueOHON Mebenn.

Caapounslii Tpancdopmatop TC500; mamm-
Ha dJIeKTpocBapouHas KoHTakTHas MC-403-
l; MammMHa A0 AJIEKTPOKOHTAKTHOW CBapKH
M-50-3-1; mammHa KOHTaKTHas JJICKTPOCBA-
pounas MILIM25; npeo6pazoBarens cBapoy-
et oxHomnocToBeit [ICO-300M; arperar
anekTpuyeckuil ceapounsli ACB120; cBa-
POUHBIH BHITPSIMUTEb.

Jlocka MenoBasi.

ITocagounbix mect — 12

2-252 YuraapHBIA 32J1 I CAMOCTOSTEIbHON
paboTsl

347740, PoctoBckas 001., 3epHOTpaJCKuil paii-
OH, T. 3epHorpas, yin. Coserckas, 1om Ne28/30.

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

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

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

monwutop Phillips 2205— 5 mir,

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

[Tocagounsix mect 114

2-170a OTaen HAYYHO-TEXHMYECKOH U COH-
aJIbHO-TYMAHHUTapHOH JuTeparypbl, MBA
JUISL CAMOCTOSITEIbHON PabOTBHI.

ITocamouHbIX MecT 2 IS CaMOCTOSATEIbLHOM
paboThl, 00BEAMHEHHBIX B JIOKATHHYIO CETh C
BBIXOJZIOM B ceTh Internet.
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347740, PocroBckast 0611., 3epHOTpaACKHiA paii-
OH, T. 3epHorpa, yi. CoBerckas, qom Ne28/30.

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

Cucremnsrii 6stok 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, qom Ne28/30.

Ilocagounkix mect 10 miIs caMOCTOSITSILHOM
paboThl, 00BETMHEHHBIX B JIOKAIBHYIO CETh C
BBIXOJIOM B ceTh Internet.

Cucremnuniii Omox C2,8Iri, 1 GB, 80 GB
HDD — 1 .

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

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

Ckanep EPSON — 1 miT.

5-217 Tlomemenue it XpaHEHUsT ¥ POQHIIAK-
TUYECKOT0 00CTy>KMBaHUs y4ueOHOro 000pyHo-
Banusi. 347740, PocroBckas 006:1., 3epHorpa-
CKuH paiion, r. 3epHorpaj, yia. CoBeTckas, 10M
Nel5/4.

Cnenunanu3upoBaHHas Mebenb U 000pymo-
BaHME /TSI XPAaHEHUS M MPOPHIAKTUIECKOTO
o0ciyk1BaHUs y4eOHOTo 000py10BaHUS

7. METOJAMYECKHE YKA3AHMS JUISl OBYYAIOLIMXCS ITO
OCBOEHMIO YYEBHOI JUCHUIIJIMHBI (MOJY.15T)

Bun yuebnbix
SarsI Opranu3anus AeATeJIbHOCTH CTyIeHTa
Hanncanue KoHCHIEKTa JEKIMA: KpaTKo, CXeMaTUYHO, [TOCIIe10BaTEIbHO
(buKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOABI, (POPMYIUPOBKH, 0000ILIEHNUS;
MOMeYaTh BaXKHbIE MBICIIH, BBIJIEJIAThH KIIOUEBbIE CII0Ba, TEpMUHBIL. [IpoBepka
) Pa— TEPMUHOB, TTOHSATUHN C TTOMOIIBIO BHHI/IKHOHGJIVI/II\/'I, cripaBOYHUKOB. O003Ha-
YUTh BONPOCHI, TEPMHUHBI, MaTepHall, KOTOPBIHA BbI3bIBAET TPYAHOCTH, TIOMeE-
TUTh U MONBITaThCSA HAlTH OTBET B peKOMeHayeMoi nuteparype. Eciau camo-
CTOSITENILHO HE y/1aeTcsl pa300paThCs B MaTepualie, He0OX0MMO chopMyn-
[pOBaTh BOIIPOC U 334aTh MPENOAaBaTENI0 Ha KOHCYIbTAllUH.
JIabopatopHble [MeToauueckue yKa3aHHsl [0 BBIOTHEHHIO Ja0OpaTOPHBIX padoT, BhIIaBae-
paboThI MBIE TIPENOJaBaTEIEM
[ToaroroBka k [[Ipu MOAroTOBKE K 3a4e€Ty HEOOXOIMMO OPUEHTUPOBATHCS HA KOHCHEKTHI
3a4eTy MEeKUUH, peKOMEHAYEMYIO JINTEPATYPy
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JIner nepeyrBep:xaennst paéodeii nporpaMmbl y4eOHOM M COHMIIIMHbBI

Pabouas nporpamma:

onobpena Ha 20.......... /20.......... yaeOHbIi rof. [IpoTtokom Ne ............ 3acemanus Kadeapbl
OT €eurvnnenaenn D e e 20.....cnee r

BeayIIMT TPEIOIABATEIID. . ... ettt ettt ettt e et e et e e e et e e eaaeeeaaaeas

0 721 3 101151 (o1 ) 2 S PP
onobpena Ha 20......... /20........... yaeOHnbIi roj. [Ipotokon Ne ........... 3acenanus Kadeapsl
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