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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.03 ITpukiapHas MexaHuKa
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOTMN KOHCTPYKIIMOHHBIX MATEPUAJIOB U
[TPOM3BOICTBA PAKETHO-KOCMUNYECKOW TEXHUKU
Bopo6beBa I'anuHa AHaTonbeBHa, K.T.H., Tpodeccop, JOLeHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

E5 9KOJIOI'iA 1 ITPON3BOJCTBEHHAS BE3OITIACHOCTD

3aBenyromuii kadenpoii [amypun A.E., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEPUAJIOBEJEHUVE U TEXHOJ/IOI'MU KOHCTPYKIIMOHHBIX MATEPUAJIOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-7.5 — criocobeH MpOBOAUTHL pacueTHble PabOThl 1 obecrieueHWs] TIPOUHOCTH ABMALMOHHBIX
KOHCTDPYKIMH U 6e3omacHocT JTA
OIIK-1 — crocobeH TPUMEHSTh eCTeCTBEHHOHAyuHble U OOIIEeWH)KeHEpHbIe 3HAHUS, MEeTO/bI

MaTe€MaTHUUeCKOro aHa/in3a U MOJEe/IMDOBAHHS B HpOCI)ECCI/IOHaJ'[BHOI‘/’I AedATe/IbHOCTH

OTIK-12 — cnoco6HOCTh YUMTHIBATh COBPEMEHHbBIE TEHJIEHI[UM Pa3BUTHs TEXHUKW U TEXHOJOTHH B CBOeH
npodeCCUOHANBHOM [1eSITeTbHOCTH

®OopMHUPOBAaHUIO KOMITETEHLIUN CJTY)KUT JOCTYDKEHUE CIeAYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
IICK-7.5

3HAHUSA:

3aBUCUMOCTH MEeXaHUUeCKUX, (HU3NKO-XUMHUECKUX CBONCTB KOHCTPYKIMOHHBIX MarepuasoB, OT
TeXHOJIOTUM TIPOW3BO/ICTBA, CTPYKTYPbl M TEXHOJOTMM 00pabOTKH; WMETh Mpe[CcTaBlieHHe 00 OCHOBHBIX
Hay4YHO-TEXHUYECKMX TipobseMax U TIepCTeKTWBaX pa3BUTHS  MaTepUaioBe/IeHUs U TeXHOJOTHU
KOHCTPYKI[UOHHBIX MaTepHasioB,;

YMeHuUsi:

Vcnonb30BaTh TO/y4YeHHbIe 3HAHWST B CBoel yueGHONW U mpodecCHOHATBHON [JesaTeTbHOCTH;
000CHOBaHHO BLIOMpATh TEXHOIOTHH YIIPOUYeHUS U 00pabOTKM KOHCTPYKIIMOHHBIX MaTepHasioB; UCTIOIb30BaTh
CTAHZAPTHI U IPyrie HOPMaTHUBHBIE IOKYMEHThI TIPH KOHTPOJIe KaueCTBa U3/1e/nH, T0/b30BaThCsl 00II[eHayYHOM
U CrhelyajbHON JIUTepaTypoW; B/a/leTh HABBIKAMM I10 aHAAW3y KOHCTPYKIIMOHHBIX MAaTepPHUasioB [Ijist
000CHOBaHHOTO BEIOOPA MaTepUasoB U TEXHO/IOTHI UX 00pabOTKH [ji1 KOHKPETHOTO U3ZIe/THS;

HABbIKU:

B 0651acTH KOHCTPYKTOPCKO-TEXHOIOTHUECKOM MOJITOTOBKY TIPOU3BO/ICTBA 00BEKTOB PAKeTHON TEXHUKH
1 pa3paboTKK KOHCTPYKTOPCKOU 1 TEXHOIOTUYECKOMN JOKYMEHTAIIHH.

OIIK-1

3HAHUS:

3aBUCUMOCTH MeXaHUUeCKUX, (PU3UKO-XUMHUECKUX CBOWCTB KOHCTPYKIIMOHHBIX MaTepuasoB, OT
TEXHOJIOTUM TIPOM3BOJCTBA, CTPYKTYPhl M TEXHOJIOTMU 0OpabOTKH; MMEeTh Mpe/cTaBieHue 00 OCHOBHBIX
HAyyHO-TeXHUUECKUX TMpoOieMax W  TepCreKTHBaX —Pa3BUTHS  MaTepyasioBeZieHUsi W TeXHOJIOTHUH
KOHCTPYKI[MOHHBIX MaTepHaJoB;

YMeHUs:

Vcnonb3oBaTh TOMydeHHbIe 3HAHUS B CBoel yueOHONW u mpodeccHoHATBHON [JesTeTbHOCTH;
000CHOBaHHO BBIOMPATh TEXHOJIOTHM YIIPOUEHHUS U 00pabOTKH KOHCTPYKIJMOHHBIX MaTepUasioB; UCI0/Ib30BATh
CTaH/IapThI U IpyTYe HOPMaTUBHBIE JOKYMEHTHI ITPU KOHTPOJIE KaueCTBa U3/Ie/THH, M0/Ihb30BaThCsl 001I[eHayYHOH
W CrenuaabHOW JMTepaTypoM; BraJieTh HAaBbIKAMH [0 aHAMM3y KOHCTPYKIMOHHBIX MarephasoB st
000CHOBAaHHOI'0 BLIOOPA MaTepUasIoB U TEXHOJIOTHI X 00pabOTKH /11 KOHKPETHOTO U3/Ie/IHS;

HABbIKU:

B 06/1aCTH KOHCTPYKTOPCKO-TEXHOIOTHUECKOM MOTOTOBKY TPOU3BO/ICTBA 00LEKTOB PAKeTHON TEXHUKU
1 pa3paboTKU KOHCTPYKTOPCKOM 1 TEXHOJIOTUUECKOM JJOKYMEHTAl[UH.

OIIK-12

3HAHUS:

3aBUCUMOCTH MeXaHUUEeCKUX, (PHU3NKO-XUMHUUECKUX CBOWCTB KOHCTPYKIMOHHBIX MarepuasoB, OT
TEXHOJIOTUM TIPOW3BO/ICTBA, CTPYKTYPhl M TEXHOJOTMM 00pabOTKH; WMeTh Mpe[CTaBlieHHe 00 OCHOBHBIX
HAyYHO-TEXHUUECKUX MpobaeMax W  TEepCreKTHBAX — Pa3BUTHS  MaTepUaliOBeZieHHs W TEeXHOJOTHUH
KOHCTPYKI[UOHHBIX MaTepHasioB,;

YMeHUsi:

Vicnonb3oBaTh TO/MyYeHHbIe 3HAHWS B CBoel yueOHOW U mpodecCHOHATBHON JesaTeTbHOCTH;
000CHOBaHHO BLIOMpATh TEXHOJIOTHH YIIPOUYeHUs U 00pabOTKM KOHCTPYKIIMOHHBIX MaTepHasioB; UCTIOIb30BaTh
CTaHZAPTHI U IPyTUe HOPMaTHBHBIE IOKYMEHTBI TIPH KOHTPOJIe KaueCTBa U3/1e/InH, TI0b30BaThCsl 0011[eHayYHOM
W CIenyajgbHOW JIUTepaTypol; B/aJieTh HAaBbIKAMH [0 aHAJU3y KOHCTPYKIIMOHHBIX MAaTepuaoB s
000CHOBaHHOTO BBEIOOPA MaTepUasoB U TEXHO/IOTHH UX 00paboTKH [jisi KOHKPETHOTO U3ZIe/THs;

HABbIKU:

B 06s1acTi KOHCTPYKTOPCKO-TEXHOIOTHUECKOM MOJTOTOBKY TIPOU3BO/ICTBA 00BEKTOB PAaKeTHON TEXHUKU
1 pa3paboTK1 KOHCTPYKTOPCKOUM M TEXHOIOTUYECKOH JOKYMEHTALIH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO
Oucuuninna MATEPUAJIOBEJEHUWE M TEXHOJ/IOTM KOHCTPYKIIMOHHBIX
MATEPUAJIOB siBisieTcst AUCIUI/IMHOY 005i3aTe/IbHOM YacTH 6/10Ka 1 mporpaMmebl MO/ITOTOBKH 110
HanpasrieHuto 15.03.03 IIpukaadHas mexaHuka.

CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.

CopepkaHve [UCIUTUIMHBI SIBSIETCS OCHOBOM [t ocBoenust aucturuivd: COIIPOTHUBJ/IEHUE
MATEPUAJIOB.

HpE,ELBapI/ITeJIbeIe KOMIIeTeHLIH, CCbOpMI/IPOBaHHLIe y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-1 — crnocobeH NMPUMEHSITh eCTeCTBEHHOHAYUYHbIe U O0ITIeNH)KeHEePHbIE 3HAHMSI, METO/[bI
MaTeMaTHyeCcKOro aHair3a U MOZIelIMPOBaHuS B MTPOQeCCUOHAIBLHOM [1eSITeTbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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TICK-7.5
OIIK-1
OIIK-12

Pa3pen 1. CTpoeHue 1 CBOICTBA MeTa/I/IOB M CI/IaBoB. 1.1. TIpUHLMITBI
KnaccubuKanum MatepuanoB. Obijye TpeGoBaHMS K MaTepHaiaM.
DKCII/lyaTal{iOHHbIe, TEXHOJIOTHYeCKIe 1 SKOHOMUUeCKHe TpeGoBaHuMs,
TpeAbsiB/IsieMble K MaTepuanam. JedopMarius 1 pa3pyLieHre MeTaioB.
Buzbl pa3pyLieHns. MexaHHUeCKye CBOMCTBa META/I/IOB M CII/IaBOB,
MeTo/bI UCTTBITAHUI MeXaHUUeCKHUX CBOMCTB. 1.2. ATOMHO-
KpPHCTa/l/INYeCcKoe CTPOeHHe MeTaslIOB U CII1aBoB. JedeKTsl

2 3 KPHCTa//TAYeCcKoro ctpoeHus. [Iuddysus B KpUcTa/ymMueckoM Tese, eé 15 9 5 4 6 10 10 10
B/IMSIHME Ha CBOMCTBA MaTepHasoB. 1.3. POpMHUpOBaHHE CTPYKTYpPbI
MeTaJl/IoB U CI/IaBOB B Mpoliecce Kpycraanusanuu. Knaccudukarys
CTPYKTYPHBIX yPOBHeil MeTa//IoB U CI/IaBoB. MeTo/ibl HCC/Ie0BaHuUs
CTPYKTYpbI MaTepuasoB. TexHoIoriu popMoo6pa3oBaHHst 3arOTOBOK 1
netareii. 1.4. Crioco6bl ynpouHeHust 1 popMo06pa30BaHHst METa/IOB U
Cr/1aBoB. BimsiHue niacTuueckoi Aedopmaliiy Ha CTPYKTYpY U CBOMCTBA
MarepuasoB. Bo3Bpar u pekpucraniizanusi.

Paspen 2. CtpoeHue crjiaBoB. 2.1. Tumbl B3aMMO/eHCTBYSI KOMIIOHEHTOB
B craBax. CTpykTypa criiaBoB. 2.2. [ToHATHS 0 AUarpaMMax COCTOSHUS
2 3 crnyiaBoB. MeToaMKa UX NMocTpoeHust. TUIbI AuarpaMM COCTOSTHHMSI. 12 6 4 2 6 10 10 10
CoBpeMeHHBIe CII0COOBI TI0/TyYeH s CTINIABOB ¥ TEXHONOTUH
(hopmoobpaszoBanusi.

Paspen 3. Kesesoyriepoaucreie ciiasbl. 3.1. CoBpeMeHHbIe Crioco6bl
MacCoBOTI0 TIPOU3BOACTBA CTau U uyryHa. CTPYKTypHbIe COCTaB/ISIOLIMe
JKeJIe30yI/IePOAUCTIX CIUIaBoB. 3.2. [luarpaMma COCTOSIHHSI CHCTeMBI

2 3 criaBoB "JKese3o-yriepog”. 3.3. BiusiHue yryiepoja U OCTOSIHHBIX 15 8 4 4 7 15 15 15
npruMeceii Ha cBoiCTBa cTasieil. CoBpeMeHHbIe CrioCoObI MOTyUeHust
BBICOKOKAUeCTBEeHHBIX cTasneil. 3.4. YrnepoaucTole ctamu. Knaccudukarps
yrnepogucTbIX c’ranei/‘l, TIPUHLUITBEI MapDKUPOBKH.

Pa3pen 4. Tepmuyeckasi o6padorka cranu. 4.1. Ob1ive cBeeHus:
K/1accH(pUKaLys BU/I0B TepMUUYeCKoil 06paboTku. 4.2. dasoBble
TnpeBpallleHHst B CIljIaBax KeJie30-yr/epoy,. ITpeBpaliieHust Ipy Harpese
(hepprTHO-KapOUHOM CTPYKTYPBI B ayCTeHUT. PocT 3epHa aycTeHura. 4.3.
) 3 ITpeBparijeHre epPeoX/IAKAEHHOT0 ayCTeHNTA B hepPUTHO-1{eMEeHTUTHBIE 12 5 5 0 7 15 15 15
CTPYKTYypBI. [lnarpaMma M30TepMUUYeCKOro pacria/ia epeox/iaxjeHHOro
aycrenurta. IlepnuTHoe npeppaiiienue. 4.4. MapTeHCUTHOe MpeBpallieHe
1 ero 0cobeHHOCTH. MapTeHCHT, ero CTpoeHue, CBOMCTBa. 4.5.
IpomexxyTouHoe (GeitHuTHOE) npeBparieHye. 4.6. [IpeBpareHust npu
Harpese 3aKa/IéHHOM Ha MapTeHCHUT CTa/H (OTIYCK MapTeHCHTa).

Pa3zpgen 5. TexHosiorusi TepMHUYecKoii 00padoTku crau. 5.1. OTXKur,
ero BU/Ibl U Ha3HaueHue. 5.2. 3aKanka cTanu. Pexxumel 3akanku. Cpejbl
2 3 HarpeBa U OXJIa)K/|eHus TIpY 3aKasike cTanu. Bugpl 3akanku. 5.3. OTmyck 13 6 4 2 7 10 10 10
crand. Buapl v HasHaueHue oTmycka. 5.4. TepmomexaHnueckast 06paboTka
cram. TexHonoru GpopMoo6pa3oBaHus U YIIPOUHEHHSI.

Paspaen 6. TexH0/10rMM IOBEPXHOCTHOTO YIIPOUHEHHA CTaMu. 6.1.
TMoBepxHOCTHasl 3aKa/lKa cTaiM. JlasepHasi U Tla3MeHHas 3aKaska. 6.2.
2 3 XuMHKo-TepMHYecKasi 06paboTKa CTa/u: LieMeHTaLs, a30THPOBAHHe, 7 1 1 0 6 10 10 10
HMOHHOE a30THpOBaHMe. HUTpoLeMeHTanus, 6.3. TexHonoruu HaHeceHUst
TOHKOTTeHOYHBIX MOKPBITHIL. 1a3epHasi XMMHKO-TepMHYecKasi 06paboTka.

Paspen 7. Teopust 1erup Jlerup 1e cranu. 7.1.
Jlerupytoliye 37eMeHTbI B CTajH, UX B/IUsHUe Ha NpeBpalljeHus U
cBo¥icTBa cramu. Knaccudukauys 1erupoBaHHbIX cTaseid. [IpUHLMIIBI
MapKupoBKH. TeXHOIOruM NPOM3BO/ICTBA BbICOKOJIETMPOBAHHbIX CTaslei.
7.2. KoHctpykiyonHsle ctany. O61iast xapakrepucTrka. CTpouTe/bHbIe
cTany. MallliHOCTPOUTe/bHbIe LjeMeHTyeMble U y/TyulllaemMble CTalu.

2 3 BBICOKONPOUHbIE CTa/lH. pr)KI/lHHbIeNCTaJ'H/I. [ITapHKOMOIMITHUKOBbIE 13 7 4 3 6 10 10 10
cramu. TeXHOOTMK yIpOUHeHusl, CBOMCTBA U Ha3HaueHue.. 7.3.
VHCTpyMeHTa/IbHbIe CTa/u U crlaBbl. COCTaB, TEXHOJIOTUH YIIPOUHEHNS],
cBoiicTBa. Pexxyliiias kepamuKa. JIuteliHoe npou3Bo/ACTBO. JIuTeliHble
cranu. 7.4. Kopposus MertasioB. Koppo3noHHOCTOWKMeE U
OKa/lMHOCTOWKMe cTanu. 7.5. JKaponpoutsle ctanyu. OCHOBHbIE KDUTEPHH
>xaponpoyHocTH. CBOWCTBA, Jlernpyolijye 3/1eMeHThl, Ha3HaueHue.
CrniiaBbl Ha OCHOBE TYTroOI/IaBKMX MeTaJl/IoB.

Paspen 8. IIBeTHbIe MeTa/lIbI M cIvIaBbl. 8.1. 0630p QyHKLMOHATBHBIX
M MeXaHWYeCKUX CBOMCTB CIJIaBOB Ha OCHOBE a/IIOMUHHS1, MarHus, Me/iy.

2 3 i » MEAH, 12 6 4 2 6 10 10 10

LIMHKa U TUTaHa. CoBpeMeHHble criocobbl nomydeHns. O61acTu ux

TIpUMeHeHusI.

Paspen 9. Hemeraimnyeckre ¥ KOMIIO3HIIHOHHbIe MaTepUaJibl. 9.1.
O611jast XxapaKTepruCTHKa MaTepPHUaIoB Ha OCHOBE MOJIMMEPOB.
Oco6eHHOCTH CTPOeHHMS], CTPYKTYPBI, CBOHCTB. CTeK/I0: HeOpraHu4eckoe 1
2 3 OpraHMuecKoe, CUTaUIbl, MeTa/l/Inueckue crekia. ITonumopdHsie 9 3 3 0 6 10 10 10
MoaubuKaLuK yriepoga v Hutpuza 6opa. 9.2. KomnosuijoHHbIe
Marepuasbl. Knaccudukanus, obiast xapakrepucTika. BosokHUCTbIe,
CJIOUCTBIE, TUCTIePCHOHHO-YTIPOYHEHHbIE KOMITO3UTHI. COCTaB, CTpOeHue,
TEeXHOJIOT'WH M0/1yYeHus, CBOI‘;ICTBEI, TIpUMeHeHue.

Bcero 3a 3 cemecTp 108 51 34 17 57 100 100 100

Bcero 1o fucnMiiHe 108 51 34 17 57 100 100 100
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3.2. JIaGopaTopHbIii NPAKTUKYM

Homep n
p Oo0neMm,
Ne HauMeHOBaHUe
Tema /1a00paTOPHOro MPaKTHKyMa aya.
n/n pa3pena
4acoB
AVCIUILTUHBI
JlabopatopHas paboTa 2 "OmnpezieneHre MeEXaHUUECKHUX CBOWCTB
Paspen 1. Ctpoenue n N "
o MatepuasioB. MeToibl ornpesiesieHust TBEpAocTy'. JTaboparopHast
1 |cBoiicTBa MeTaoB U " o 4
CLUIABOB pabora 3 "BiusiHME TJIaCTHUECKOU JieopMaliii Ha CTPYKTYpY U
’ CBOMCTBA MaTepuasoB. Bo3Bpar u pekpucTrami3anus'.
7 Pasgen 2. Ctpoenue |JlaboparopHas pabota 4 "ITocTpoeHue AuarpaMmm COCTOSIHUS 7
CILJIaBOB. CILJIaBOB'".
Paszern 3 rarpamma cocTossHUSI CUCTeMbI CruiaBoB " Kene3o-yriepos”
ACT 5. (koHTpO/BHAsE pabora). JlaboparopHas pabora 5 "V3yueHue
3  |’Kene3oyriepogucTteie % 4
P— CTPYKTYPbI YIJIEPOAUCTBIX CTasel v BAUSHUS yIiepoJa Ha UX
’ cBoucTBa".
Paspen 5.
Texnonorus
4 . JlabopatopHasi paboTa 6 "3akasKa 1 OTITyCK CTaau'". 2
TepMHYe CKOU
00paboTKH cTany.
Pasgen 7. Teopus
g |/IerMpOBAHMUS. JIaboparopHast pabota 8 "VI3yueHre CTPYKTYpPbI U CBOHCTB 3
JlerupoBaHHbIe JIETUPOBAHHBIX CTanei".
CTaJu.
6 Pa3gen 8. LiBetHele  |Jlabopatopsasi pabota 10 "JlerupoBaHue, TepMuueckasi 06paboTka, )
MeTasl/bl U CIVIaBbl.  |CTPYKTypa U CBOKCTBA TUTAHOBBIX CIJIaBOB.
Bcero 3a 3 cemecTp 17
3.3. CamocrosiTennbHas padora crygenta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nemMm,
Copaeprxanue yue0HOro 3a/jJaHusl
n/n pasjena 4acoB
AVICIUIUTAHBI
1. TToaroToBKa K jlabopaTopHbIM paboTam: o(hoOpM/IeHHE OTUETOB, B
Paspen 1. Ctpoenue u
N TOM UHCJIe ¥ OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHL. 2. [ToaroroBka K
1  |cBolicTBa MeTasoB U o 6
CLUIABOR 3ammuTe gaboparopHoii pabotel. 3. CaMocTosTebHAs MPOpaboTKa
) pasziesios Kypca.
7 Pasgen 2. Ctpoenne |1. IToaroroBka K 3ainute jjabopaTopHOM pabotsl. 2. CaMOCTosATe/IbHAS 6
CTUTaBOB. npopaboTKa pa3/ie/ioB Kypca.
1. TToaroTOBKa K KOHTPO/IbHOM pabote. 2. IToAroToBKa K
Pasgen 3. JabopaTtopHeIM paboTam: ohopMIeHHe OTUETOB, B TOM UKC/Ie U
3 |[XKene3oyrnepoaucTele OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHL. 3. IToAroToBKa K 3aijure 7
CI/IaBBI. naboparopHoii paboTsl. 4. CamMocTosiTeIbHast IPOpaboTKa paszenos
Kypca.
Pasnen 4 1. TTogroToBka K 1abopaTopHeIM paboTam: oopmiieHHe OTUETOB, B
AT % TOM YHCJ/Ie ¥ OTBETOB Ha KOHTPOJIbHBIE BOMPOCH!L. 2. [TogrotoBka K
4  |Tepmuueckas . 7
3amuTe gaboparopHoi pabotel. 3. CamocTosiTesTbHast MpopadoTKa
06paboTka cTanm.
paszienoB Kypca.
Paspen 5. 1. TToaroToBka K 1abopaTopHeIM paboTam: oopmiieHHe OTUETOB, B
5 TexHonorus TOM UHCJ/Ie ¥ OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI. 2. [TogrotoBka K 7
TepMHYeCcKou 3ammuTe aboparopHoi pabotel. 3. CaMmocTosiTesTbHast MpopadoTKa
006paboTKu cTany. pasziesnoB Kypca.
Paspen 6. 1. IoaroroBka K 1abopaTopHBEIM paboTam: odopmiieHre OTUETOB, B
6 TexHonoruu TOM UHCJ/Ie ¥ OTBETOB Ha KOHTPOJIbHBIE BOMpPOCHL. 2. [ToaroroBka K 6
TIOBEPXHOCTHOTO 3aluTe aboparopHoii paboTel. 3. CaMocCTosTe/TbHast TPopaboTKa
VYIPOYHeHHs CTa/lu.  (pa3[esioB Kypca.
Paspen 7. Teopus 1. TToaroToBKa K 1abopaTopHBEIM paboTaM: odopmiieHre OTUETOB, B
- |IernpOBaHKs. TOM UHCJIe ¥ OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. 2. [TogroroBka K 6
JlerupoBaHHbIE 3aiure aboparopHoii paboTel. 3. CaMocTosTe/IbHast IPopaboTKa
CTaJu. paszesnoB Kypca.
7 24148




8 |Pazgen 8. LIgetHnie |1. TToATOTOBKA K 3arijuTe jlabopatopHOi paboThl. 2. CaMocTosITebHast 6
MeTaJTbl U CTUIaBbl.  [popaboTKa pa3fenos Kypca.
Pazgen 9.
Hemerannnueckue u
9 1. CamocTosTe/TbHAsK TTPOpaboTKa pasziesioB Kypca. 6
KOMIIO3ULIMOHHEBIE
MaTrepuasbl.
Bcero 3a 3 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAII/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 45 6|7 (8 9 10 11 12 13| 14 15 |16| 17
Otu. o | OT4. 1o Otu. o Otu. o Otu. o | OTu. 1o
3 P P OP|OC P OP|KonTp.P. P 0C P P [P|3au.

YcioBHble 0003HAUCHUS:

3d4. — 3ay4erT.

[P — nuarHoCTHUeCKasi paboTa;
Ortu. no JIP — otuet 1o JIP;

OC — yCTHBIi OTIpOC CTY[|€HTOB;
KouTtp.P. — KoHTpoJbHast paboTa;

Tekyluid KOHTPO/Ib YCIIeBaeMOCTH CTY/JIEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:

JIMarHOCTUYeCKasi pabora;
otuet 110 JIP;

YCTHBIN OMPOC CTY/I€HTOB;
KOHTpOJ/IbHAs pabora.

IIpome)xyTouHas arTecramusi IIPOBOJUTCS B (hopMax:

3a4yeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. T. A. Bopob6réBa. . KoHcTpykupmoHHbIe cTanu U crviaBbl. CII6.BT'TY "BOEHMEX" um. /1. ®. YCTHHOBa,
2008, 5. pec.

2. T. A. Bopobnésa. KoHcrpykijuonnsie cramu u criasel, CI16.BTTY "BOEHMEX" um. 1. @. YcTHUHOBA,
2008, 63 >ks.

3.T. A. BopobGnéBa, E. E. CknagHoBa, FO. A. TTetpenko. . Marepuanosefenue. CITI6.BI'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2020, 136 3K3.

4. E. E. CknagHoBa, I. A. BopobréBa, M. A. TIpeobpaskeHcKasi. . HemeTa/uinueckuie MatepHasbl B
MammHoctpoenuu. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2018, 44 3k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpelyeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. Jedopmariyis u paspyliieHue MaTepHasioB;
2. MetannoBezieHVe U TepMHUUecKasi 06paboTKa MeTasnoB.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http://www.tnt-ebook.rui/ — TNT-EBOOK - DneKTpoHHO-OMO/IMOTeYHas! CHCTeMa;

3. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. 11 By30B U CCY30B.;

4. https://ibooks.ru/ — 3BC AKOyKc.py - 3T0 60/b110H BEIOOP aKTyabHOMW JUTEPATYPHI /IS Ballieh
OUOIMOTEKH B 3/IEKTPOHHOM BU/IE;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CoBpemeHHbIe TIpo¢ecCHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHZaMeHTalbHBIX UCC/IeJ0BaHUH.

VHbopMalMoHHbIe CIIPaBOUHbIE CHCTEMBI:

1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, CTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. Teepgomepsl PokBeina;

2. CTeH/IbI TTO TEXHOJIOTUU TTOPOIIKOBOM MEeTa/ITyPriuu U TeXHOIOTHUH TIPOU3BO/ICTBA CI1/IaBOB;
3. Onrryeckye MeTasuiorpahruyeckrie MUKPOCKOITBI;

4. Konnekuuu nugos fedopMUpyeMBbIX CTajlel U CIUIaBOB.

6.3. IIpouee:

1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE 11 TEXHOJ/IOT'T KOHCTPYKIIMMIOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Ouctuimna MATEPUAJIOBEJEHUE W TEXHOJIOTMMA KOHCTPYKIIMOHHBIX
MATEPUAJIOB sBisieTcsl AWCLUIUIMHON 00si3aTe/IbHOM uYacTH 0/i0ka 1 mporpaMMbl TMOATOTOBKH [0
Harpapsiennto 15.03.03 Ilpukaaouas mexaHuka. JucuurniaviHa peanusyetrcs Ha (akynsTere A PaketHo-
kocvuueckort TexHukn BI'TY "BOEHMEX" wum. [O.®. YcruHoBa kadezapoii A2 TEXHOJIOI'MU
KOHCTPYKLIMOHHBIX MATEPUAJIOB U ITIPON3BOJICTBA PAKETHO-KOCMUUYECKOM TEXHUK.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-7.5 criocobeH MPOBOAUTEL PacueTHbIe paboThI [y 00ecrieyeHUs] IPOYHOCTU aBUAITMOHHBIX KOHCTPYKIIHH
U be3omacHocTH JIA;
OTIK-1 criocobeH MPUMEHSITh eCTeCTBeHHOHAYUHbIe W OOIIeHH>KeHEepPHbIE 3HAHMsI, METO/Ibl MaTeMaTH4eCKOTo
aHa/M3a U MO/ie/TMpPOBaHus B TpodheCCHOHA/IBLHOM /leaTeTbHOCTY;
OITK-12 crnocoOHOCTh YUMTHIBATH COBPEMEHHBLIE TEHJIEHIIMM pa3BUTHS TEXHWUKH U TEXHOJIOTHH B CBOeH
rpodeccroHaTBLHON JesiTe/TbHOCTH.

Copep>xaHue JUCLUIVIMHBI 0XBaThIBaeT KPYT BOPOCOB, CBSI3aHHBIX C (POPMUPOBaHUE Y CTy[eHTa KOMIeTeHLIUM
B 00/1aCTH MaTepUasIOBeZIeHHsI M TEXHOJIOTMUA KOHCTPYKIIMOHHBIX MaTepUasoB, HeOOXOAMMBIX /IS TOJTOTOBKU
0aKanaBpoB, CIIOCOOHBIX K CO3/IaHUIO U UCTIOB30BAHUIO HOBBIX MAaTepHaJioB C 33JJaHHBIMU CBOHCTBaMHM, Kak B
HayUHBIX JJab0PaTOPHSIX, TaK U B YCJIOBUSX MTPOU3BO/ICTBA, a TAKXKE B ZIPYTOM TPAaKTUYeCKOH /IeITeTbHOCTH.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e otuet 1o JIP;
e  YCTHBIM OIIPOC CTY/I€HTOB;
¢ KOHTpO/BHas pabora.

HPOMe)KyTOIIHaH dTTeCcTalus ITPOBOAUTCA B (bopMax:
¢ 3adyeT.

OO01jast TPyI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsATHsA (34 4.), 1abopaTopHbIi npakTHKyM (17 4.), camocTosTenbHast pabora
cryzaenra (57 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MATEPUAJIOBEJEHWE 11 TEXHOJ/IOT'T KOHCTPYKIIMMIOHHBIX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHme paboTbI

PekomeHnyemas iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. CTpOEHI/IE M CBOVCTBA META/I/IOB U CIVIaBOB.

1. TToaroToBKa K JlabopaTopHbIM paboTam:
othopmieHre 0TYETOB, B TOM UKC/Ie U OTBETOB Ha

I'. A. BopobbéRa. . KoHCTpyKL[MOHHEIE
cramu v crnaeel: CIT6.BI'TY
"BOEHMEX" um. [1. ®. YcTHHOBa,
2008 (1-4)

KOHTPOJIbHBIE BOIPOCHL. 2. IToAroToBKa K 3aijure I". A. BopobnéBa, E. E. CkagHOBa, 6
naboparopHoii pabotsl. 3. CamocTosTe/NbHAS IO. A. TleTpeHKo. .
rpopaboTKa pasziesioB Kypca. Marepuanosesaenue: CI16.6I'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2020 (1,2)
Uroro no pa3geny 1 6
Paspen 2. CTpoeHue crijiaBoB.
I'. A. Bopo6néBa, E. E. CkiajHOBa,
FO. A. TleTpeHkKo. .
Marepuanosegenue: CI16.BT'TY
o "BOEHMEX" um. [l. ®. YcTuHOBa,
1. TToaroToeka K 3aiuTe 1a00paTOpHOM pabOThL 2. 2020 (3) 6
CamocTosTebHas MpopaboTKa pa3zienoB Kypca. I A. BopoGhéa. KoHCTYKIOHHbIE
ctam U crnasel: CIT6.BI'TY
"BOEHMEX" um. 1. ®. YcTUHORBa,
2008 (5)
Wtoro mo pa3neny 2 6
Pazpen 3. JKene3oyriiepoaucrbie CijiaBbl.
I'. A. Bopobnéra, E. E. Ck1aiHOBa,
FO. A. TleTpeHko. .
1. ToaroToBKa K KOHTpPO/LHOM pabore. 2. [ToaroroBka| Marepuanosesnenue: CI16. BT TY
K /1abopaTopHbIM paboTam: ohopmIieHUe OTUETOB, B "BOEHMEX" um. 1. ®. YcTHHOBa,
TOM YMCJIe ¥ OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI. 3. 2020 (4) 7
IToaroroBKa K 3aiute 1abopaTopHoi padboTkl. 4. I. A. BopobnéBa. KOHCTPYKITMOHHBIE
CamocrosiTesbHast mpopaboTKa pasziesioB Kypca. cramy u crtassl: CII6.BITY
"BOEHMEX" um. 1. ®. YcTHHOBA,
2008 (6,7)
Wroro no pasgeny 3 7
Pa3gen 4. Tepmuueckas 00padoTka crajid.
1. TToaroToBKa K J}a6opaToprlM paboram: I A. BopoGbéa. KOHCTpYKLOHHbIE
oopM/ieHre OTUETOB, B TOM YKC/Ie U OTBETOB Ha i
KOHTPOJIbHbIE BOMPOCHI. 2. [ToAroToBKa K 3aiiure cra/m 1 crinaet: CII6.BI'TY 7
o o "BOEHMEX" um. [I. ®. YcTHHOBa,
naboparopHoii paboTsl. 3. CamMocToATebHAS 2008 (9)
npopaboTKa pa3/iesnoB Kypca.
Wtoro no pa3peny 4 7
12 24148



Paspen 5. TexHo/I0THSI TEPMHYECKOI 00paOd0TKH CTa/IH.

1. TTogroToBka K JlabopaTopHEIM paboTam:
odopm/ieHre OTUETOB, B TOM UKC/IE U OTBETOB Ha

I'. A. BopobbéBa. KOHCTPYKI[MOHHbBIE
ctam U crnasel: CIT6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2008 (10)

KOHTPOJIbHBIE BOIIPOCHL. 2. IToAroToBKa K 3aiure I'. A. Bopobréra, E. E. CknagHoBa, 7
ylabopaTopHoi paboTel. 3. CaMocTosTebHAs FO. A. TleTpeHko. .
rpopaboTKa pasziesioB Kypca. Marepuanosesaenue: CITI6.BI'TY
"BOEHMEX" um. [1. ®. YCTHHOBa,
2020 (6)
Wroro no pasgeny 5 7
Pa3pen 6. TexH0/10ruM IOBEPXHOCTHOIO YNIPOYHEHUA CTaJ/IH.
1. TloaroToBka K J}a60paT0prIM paboram: I A. BopoGbea. KoHCTpYKIOHHbIE
ocopmsieHre OTYETOB, B TOM UHMCJIE U OTBETOB Ha i
KOHTPOJIbHBIE BOMPOCHL. 2. [ToAroToBka K 3amure cra/m 1 crinagt: CIT6.BI'TY 6
. o "BOEHMEX" um. [I. ®. YCTHHOBa,
ylabopaTtopHoi pabotel. 3. CaMmocTosTebHas
2008 (11)
npopaboTKa pa3esioB Kypca.
Wroro no paspgeny 6 6
Pa3pen 7. Teopus nerupoBanus. /lernpoBaHHbIe CTaIH.
I'. A. Bopo6néBa, E. E. CknajHOBa,
FO. A. TleTpeHko. .
1. TTogroToBKa K JlabopaTopHEIM paboTam: Marepuanosegenue: CI16.BT'TY
oopM/ieHre OTUETOB, B TOM UHC/Ie U OTBETOB Ha "BOEHMEX" um. 1. ®. YcTHHOBa,
KOHTPOJIbHBIE BOMPOCHL. 2. [ToAroToBkKa K 3amure 2020 (8) 6
yabopaTtopHoM pabotel. 3. CaMocTosTebHas I". A. BopobnéBa. KOHCTpYKI[MOHHbBIE
rpopaboTKa pasziesioB Kypca. ctanu ¥ criaeel: CIT0.BI'TY
"BOEHMEX" um. 1. ®. YcTUHOBa,
2008 (12)
Wroro no pazaeny 7 6
Pazgen 8. IiBeTHbIe MeTa/UIbI M CILIABHI.
I'. A. Bopobnéra, E. E. CK1aiHOBa,
FO. A. TleTpeHko. .
Marepuanosesaenue: CI16.6I'TY
o "BOEHMEX" um. [1. ®. YcTuHOBa,
1. TToAroToBKa K 3aIiuTe 1ab0paTopHOii paboThI. 2. 2020 (10) 6
CamocrosiTenbHasi TpopaboTKa pa3zenoB Kypca. . A. BopoGbgea, KOHCTPYKIHOHHEIE
ctamu v criasel: CIT6.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBA,
2008 (16-19)
Wroro no pasgeny 8 6
Pa3pen 9. Hemera/inueckue 1 KOMIO3ULMOHHbIE MaTepHaJIbL.
E. E. CknagHoga, I. A. BopoObéRa,
M. A. TIpeobpaxkeHCKasl. .
1. CamocTosiTenbHasi mpopaboTka paszesnoB Kypca HewmerasyeckHe MarepHasibl B 6
' ' MammHoctpoenyu: CIT6. BT TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2018 (1,2)
Wrtoro no pasgeny 9 6
13 24148




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE 1 TEXHO/IOT KOHCTPYKIIMOHHBIX MATEPHAJIOB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
e oTuer 1o JIP;

e KOHTpO/bHasi pabora;

e  YCTHBIM OIIPOC CTY/I€HTOB;
e 3aueT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Ortuer no JIP

Ortuet 1o 1abopaTopHOM paboTe Tpe/ICTAB/SETCS B IEUaTHOM WM 37IEKTPOHHOM BH/le B hopmarTe,
MpelyCMOTPEHHOM I111a6/I0HOM OTueTa 1o JlabopaTopHOU paboTe. 3alUTa OTUeTa MPOXOAUT B (hopMe fIoKIaza
CTy/IeHTa T10 BBITIOJTHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCHI MPeTo/jaBaTe;isl.
B ciyuae ecsi ohopMieHHe OTYeTa U MOBe/jeHHe CTy/IeHTa BO BPeMsl 3all{UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUsAM, CTYAEHT MOyJYaeT MaKCHMalbHOe KOM4uecTBO 0asuioB, paHoe 10.
OcHOBaHUSIMU JIJIsI CHVPKEHHUS KoJmuecTBa 6asiioB B auarna3oHe ot 1 /10 5 AB/sIOTCS:
* HeOpeXkKHOe BBIMOTHeHHUe — 2 Oasiia,
* HU3KOe KaueCTBO rpaduueckoro Marepuasna (HeBepHLINA BbIOOD MaciTaba uepTeskel, OTCYyTCTBHE YKa3aHUsS
eJHUL] U3MepeHus Ha rpadukax) — 3 basna.
OTyeT He MOXKET ObITh MPUHSAT U MOAJIEXKUT JOPabOTKe B CTyyae:
* OTCYTCTBUSI HEOOXOIUMBIX Pa3ZesioB,
* OTCYTCTBUSI HeOOXOIUMOT0 rpauueckoro MaTepuarna,
* HEKOPPEKTHOH 00pabOTKY pe3y/sbTaToB U3MepeHuH,
* HEeBepHbIe OTBETHI Ha BOTIPOCKI TIPETIO/IaBaTesisi, pACKPhIBAIOIIUE CYyTh 1ab0paTOpHOI paboThI.

JTaboparopHast paboTa 3auMThIBaeTCs TIPH MOTyYeHUH CTyieHToM Gosiee 7 GasioB.

KouTponbHas pabora

KoHTposbHasi paboTa BHITIONHSAETCS B MUCbMeHHOH GopMe 1o Teme "IuarpaMma >kese3a-yriepoga"” B
Buzie oTBeTOB Ha 10 Borpockl TecTa. [lepeueHb BOMpoCOB K TecTy pa3MelleH B Y MK aucuuniavHel.
KonTponbHasi paboTa curTaeTcs BLITIOMTHEHHOW B C/Tydae MpaBUIbHOTO U300pakeHus ""JuarpaMmel xKesie3a-
yriepoza" v rpu Hanuuue B TecTe 80% MpaBUIbHBIX OTBETOB.

YCTHBIN ONPOC CTY/IEHTOB
Onpoc CTyeHTOB TIPOBOAUTCS B (hOPMe YCTHOTO OTBETA Ha BOTIPOCHI 10 pa3zeny. Bompock! K Kax oMy
paszieny CcoCTaB/IeHbl COTYIAaCHO KOHCIIEKTY JIeKLUM U BXOAAT B coctaB Y MK aucLUIINHEL

3auer

st mosiyyeHus OLIeHKH "'3auTeHo" He00X0UMO BEITIOJTHHUTE BCE KOHTPOJIbHbIe MEepOIIpUATHUS,
TpelyCMOTPEHHBIX MPOTrPaMMOoi
YMK auctriiHe! (caaum Bcex na60paT0prIX pa60T U YCIIEIIHOTO HaITMCaHUsI KOHTPOJIBHOU pa60TbI), U 1aTh
He MeHee /IByX IPaBWIbHBIX OTBETAa Ha TPU BOIpPOca. B 0CTanbHBIX Clydyasx BbICTAB/ISETCS OLIEHKA «He
3aUTEeHO».
[TepeueHs BONPOCOB [i/151 TIPOBEZIeHUs 3auéTa BXOAUT B coctaB Y MK 1yucLUnIvHEL
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe

<
3aHATHA B g °\i E
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KOHTAKTHOM = 5 i § k=
a, (opme = 2 E = &
o | E o 5 g & = O
& g HaumeHoBaHuUe pa3/jie/ioB U h ’§ = [ & E oNe)
Q = JUIaKTHUEeCKUX eUHUL] &) o = | E E, e : & 3 E B
S SRR Y- - S I
H g EBE|Z$ S
(&) ) | X o LN o~ @)
I} 2, A - <
=
S " S 5| E =
£ ©9|0 S
Paspen 1. Ctpoenue u
2 3 |cBoiicTBa MeTa/l/IOB U 15 9 5 4 6 10 | 10 | 10 |Oruer o JIP
CIL/IABOB.
o | 3 [Pasaen 2. Crpoenue 126 | 4| 2 6 | 10 | 10 | 10 |Oruer mo JIP
CIL/IABOB.
Pa3pen 3. Ortuer no JIP,
2 3 |?Kene3oyriepoaucreie 15 8 4 4 7 15 | 15 | 15 |KoHTpoJsibHag
CIJIaBBL. pabota
Pazpgen 4. Tepmuueckas YeTHbIi
2 | 3 A =. 1ep 12155 0 7 | 15| 15 | 15 | ompoc
o0paboTKa cTa/im.
CTYZIEHTOB
Pa3pgen 5. TexHonorus
2 3 |TepMuueckoii 06paboTKH 13| 6 4 2 7 10 | 10 | 10 |Otuet o JIP
CTaJIN.
Pa3pen 6. Texnonorum YcTHBIN
2 3 |[MOBepXHOCTHOrO 7 1 1 0 6 10 | 10 | 10 onpoc
YIIPOUHEeHUsI CTaJIH. CTYZIEHTOB
Paspen 7. Teopus
2 3 |mernpoBaHus. 13 7 4 3 6 10 | 10 | 10 |Otuer no JIP
JlernpoBaHHbIe CTa/IH.
2 | 3 [Pasaen8. lperxble 126 |4 2 | 6 | 10| 10 | 10 |Oruer no JIP
MeTaJ/UIbl 4 CIVIaBbI.
Pa3pgen 9. Hemera/inuecKue YcTHBIN
2 3 |M KOMIO3MIMIOHHBIE 9 3 3 0 6 10 | 10 | 10 onpoc
MarepHasbl. CTYZIEHTOB
Bcero 3a 3 cemecTp 108 | 51 | 34 17 57 | 100 | 100 | 100
Bcero no gucnuminHe 108 | 51 | 34 17 57 | 100 | 100 | 100
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Kputepuu oneHuBaHus

IICK-7.5
Ne 1

Ne 2
Ne 3

Ne 4

Ne 5

Ne 6
Ne 7

Ne 8
Ne 9
Ne 10

Ne 2

Ne 3

Ne 4

Bonpocbl omkpbimoz2o muna:
[NepeuricruTh TOUeuHbIe Ae(eKThl B KDUCTA/UTAYECKOM CTPOEHUM MEeTaJl/IOB U CII/IaBOB.
OmnpeziesieHre TEDMUHY «PeKpUCTa/IM3aLys». OmucaHie CTaJuil peKpUCTa//IM3al|Hu.

Iporjecc rnocTerneHHOro HaKOIIJIeHUs TIOBPEXKeHU B MaTepurarle Tof, BO3elCTBHEM
3HAKOTIEPEMEHHBIX U [IUK/INUeCKUX Harpy30K, MPUBOZASIINX K 00pa30BaHUIO U PAa3BUTHIO
YCTaNIOCTHBIX TPEIIUH — 3TO. ..

[MTepeurcUTh CrIOCOOBI YIIPOUHEHHUST MAaTePUAIOB.

MexaHnueckasi CMecCh JIByX 1 60jiee KOMITOHEHTOB, KPUCTAITA3YIOLIMXCS TIPH
TIOCTOSTHHOM TeMIiepaTtype OJJHOBPeMeHHO U 060C0o0IeHHO JIpyT OT Apyra — 3T0 ...

OxapaKTepI/BOBaTb THUII CIJIaBa «XMMHUYeCKOoe Coe/IMTHeHre».

[aTb oripefiesieHre TEPMUHY «CTajlb». [1epeurC/IUTh CTPYKTYPHBIE COCTABISIOIINE
CTaJlu.

UTO MOKHO OTIpeJie/IUTh B pe3y/bTare MUKpOaHaau3a?
Knaccudukauys yrinepoaucTbix craneit

TMepeuncaUTL CTPYKTYPhI, 00pa3yrolrecs B pe3yibrare Anuddy310HHOTO MpeBpalieHust
ayCTeHHTa.

Bonpocbl 3akpbimozo muna:
Mertasniom, paboTarOIIMM MIPU OTPULIATE/IbHBIX TEMITePaTypax, sIBSeTCS. ..

-MeTaJsul, UMeIOLUM BICOKYIO IPOYHOCTh MPU KOMHATHOU Temrieparype;
-MeTaJl/I, UMEeIOIIMI BBICOKYIO T/IaCTUYHOCTE TIPY KOMHATHOU TeMIleparype;
-MeTa ¢ pemetkoit OLIK;

-meTas ¢ pemierkoit I'IK;

-MeTaJl/I, UMEIOIIWI BLICOKHe 3HaueHus! yapHOU BS3KOCTH T1pY;

-OTpULaTe/IbHBIX TeMIlepaTypax.
MakpoCTpyKTypa CIUIaBOB. ..

-3TO pa3mep, hopMa 1 B3aMMHOE PacIio/ioyKeHre CTPYKTYPHBIX COCTABJISFOLHX;
-popmupyeTcst Ha CTafM KpUCTalTA3aliy;

-3aBHCUT OT CKOPOCTH OXJIaXK/IeHMUS;

-TIpY MeJ|/IeHHOM OXJIaXKAeHUM pacryiaBa OyzieT Mesikoe 3epHo;

-MeJIKO€ 3€DHO I10/1Iy4dlOT BBEJE€HHEM B PACIL/IdB LIEHTPOB KPUCTAJI/IU3alliHn.

K Hepaspy11aroimM MeToziaM KOHTPOJIsI OTHOCSITCSI METO/[bl TIPH [IPOBeJ,eHHH KOTOPbIX
OnpeJessiFoTCS CBOMCTBA. . .

-KCU;
-KCV;
-HYV;

-HRC;

-oB.

BI/I,II AviarpaMmbl COCTOSAHHSA OripeesisdeT XapakKTep U3MeHeHHUA MeXdHHUeCKHUX U
ClJI/IBI/II{ECKI/IX CBOMCTB npu O6paBOBaHI/II/I B TBepAOM COCTOSIHUMU. ..

-MeXaHUYeCKHUX CMeCel - TMHelHast 3aBUCUMOCTD B TIpejiesiax CBOMCTBKOMITOHEHTOB;

-HEOTPaHWYEHHBIX TBEePABIX PACTBOPOB - JIMHelHasl 3aBUCUMOCTb CBOMCTB OT COCTaBa B
rnpeaenax CBOMCTB KOMITIOHEHTOB,
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-OrpaHUYEHHBIX TBEP/IBIX PACTBOPOB - KPUBOIMHEHHAs 3aBUCUMOCTD B 3TOH 00/1aCTH
KOHLIeHTpaLuii;

-XMMHAUECKOTO COeIMHEHNsI KOMIIOHEHTOB C 00Jiee BLICOKMMU CBOMCTBAMU, UeM
CBOICTBA KOMITOHEHTOB;

-OrpaHUYEeHHbBIe TBEP/IbIe PACTBOPBI HA OCHOBE 000UX KOMITOHEHTOB - JIMHEHHAas!
3aBUCHMOCTb CBOMCTB BO BCEM JMaria3oHe KOHIIEHTpAI[1i CIIJIaBOB.
Ne 5 [IpoyHOCTE CTanmM MOXKHO TTOBBILIATS TIPH. ..

-M3MEeHeHUH XMMUUeCKOro COCTaRBa;
-u3MenpueHnu ¢as;

-U3MeHEeHUH (POPMBI LIEMEHTHUTA;
-yBeJIMUEeHUU pa3Mepa 3epeH;

-TIOBBIIIIast cofiep>kaHue (ocdopa.

Ne 6 YipouHeHue npyu TepMUdeckoii 00paboTke MOXKeT OBITh MTOTYUYeHO /SIS YI/IePOAUCTBIX
KOHCTDPYKI[MOHHBIX CTaseu. ..

-3aKajKoi B Bojie

-3aKaJTKOM 1 HU3KUM OTITyCKOM
-3aKajIKOM 1 BBICOKUM OTITyCKOM
-3aKajIKoU B Macjie

-3aKaJIKO U CpeJHUM OTITyCKOM
Ne 7 JurarpamMma COCTOSIHUS TI03BOJISIET KAYeCTBEHHO U KOJTMYeCTBEHHO XapaKTepU30Barth. ..

-MeéXdaHn4yecKue CBOﬁCTBa;

-XdpaKTep U3MeHeHUs MeXaHhYeCKHUX CBOﬁCTB;
-XdpaKTep M3MEeHEHHs BCeX TEXHO/IOTMYeCKUX CBOﬁCTB;
-XdpaKTep U3MEeHEHUA JINTENHBIX CBOﬁCTB;

-XapakTep M3MeHeHUs BceX (pr3nyeCcKux CBOWCTB.
Ne 8 TepMmoyJtyulieHHeM CTajieil Ha3blBaeTCsl. .

-3aKaJIKa;
-3aKanka+ ornyck 200 °C;
-3aKanka+ornyck 500 °C;

-3dKaJ/IKa U OTITYyCK, 06ecneqHBa}oume TMOBBIIIEHNE ITPOYHOCTHU IIPU OINITUMAJIbHBIX
3HaAUYeHMAX IJIAaCTUYHOCTHU U y,qapHoﬁ BA3KOCTHU KOHCTPYKLIMOHHBIX CTBHEﬁ;

-3aKanka +ormyck 400 °C.
Ne 9 IToBepXHOCTHOI1 3aKasike MOZBEPratoTCs CTaH. ..

-Cpe/IHeyT/IepOAUCThIE;
-HU3KOYT/IEPO/IUCTHIE;
-BBICOKOJIETUPOBaHHbIE;
-BBICOKOYT/IEDOJIUCTHIE;

-c 60JIBIION TPOKATMBAaEMOCTHIO.
Ne 10 BpepnbIMu 3/1eMeHTaMU B CTa/IU SABJISIFOTCA ...
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OIIK-1

Ne 1
Ne 2
Ne 3

Ne 4

Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

-docdop, cepa, BOAOPO/], KUCIOPOZ;
-Maprasel], KpeMHHUM, BOJOPO/;
-Maprasel], KpeMHUH, cepa;
-MapraHell, KpeMHUlH, KWUCJIOPOZ;

-XpOM, KpeMHUM.

Bonpocbl omKpbimozo mund:
[MonsiTue «moaumopdu3m».
JTarnbl MepBUYHON KPUCTA/TA3ALIUH.

HeopHopogHOCTE 110 XMMHUYECKOMY COCTaBY 110 30HaM MeTa/UIMYeCcKOro C/IUTKa — 3T0...
(YKAXKUTE CJIOBOCOYETAHUE B UMEHUTE/IBHOM TIATEXKE).

MexaHU3M TUTaCTHUECKOM iepopMalivy 3aK/TIOUAeTCs B IBIDKEHUH U Pa3MHOKeHUN
(YKAXKUTE CJIOBO BO MH.YHCJIE) ¢ ofHOBpeMEeHHbIM
yBe/IMueHreM UX TJIOTHOCTU 10 KPUCTa/LIorpaduueCcKuM TJI0CKOCTSIM.

CBoiicTBa, KOTOpBIe ONpesensaioTCs IPY UCTIBITAHKSIX MaTepuasloB Mo, JeliCTBUeM
BHEIIIHHX Harpy3okK — 3T0 CBOICTBa.

Hepqu/ICJII/ITL THUIIbI BBBHMO,ELEP’ICTBI/IH (TI/IH crmaBa) B TBépAOM COCTOAAHMM KOMIIOHEHTOB
B CIljyiaBe.

XapakTepuCcTHKa ¥ CBOWCTBA CTPYKTYPHOM COCTaBJISIIOLIel «(deppur».
Bosspar - 370...

OT yero 3aBUCUT Ha3HAUYEHHE TeMIIepaTyphbl HarpeBa CTalbHOMW JIeTasly TIPY MPOBe/IeHUH
eé TepMo06OpaboTKH?

Kakas cTpykTypa o6pa3yeTcst B pe3y/ibTare MepauTHOTO TipeBpatieHusa? KakoBa ¢popma
3TOM CTPYKTYpbI?

Bonpocbl 3akpbimozo muna:

Kpucrammyeckyro pelieTky XapakTepusyoT. ..

-3jIeMeHTapHast KpUCTa/uinyecKas siueiika
-TlapameTp pelleTK:

-TJIOTHOCTD YTIAaKOBKU pelLlIeTKH
-yAeIbHBIA BeC MeTasuia
-KOOP/IMHAIIMOHHOE YHCII0

-pa3Mep aToma MeTasia

-aToMHasi Macca 371eMeHTa

-IIJIOTHOCTh MeTaJl/la
MOHOKPHCTHTI]’[BI MeTaJ/l/IOB...

-I10J/1Iy4aroT IMpyu OOJIBIITNX CKOPOCTAX OXJVIaXKAEHHWS paCIlyiaBa

-I10/Ty4atoT TIPU OXJIXKAE€HWH pacClljlaBd, O6eCHEI-II/IBaI-OLL[eI‘O POCT TOJIBKO OAHOI'O LIeHTPa
KPpHUCTa//IM3alIn

-MMEeIOT CBOMCTBA He 3aBUCAIIME OT HallpaB/IeHWs UCC/ie/10BaHUA
-dHU30TPOITHBI
-IMEIOT CBOMCTBA OoT/iMdaromuyecsd ot CBOMCTB TOI'O e

-TIONTUKPUCTAITIAYECKOTO MeTasljia
XapakTepUCTUKU MPOYHOCTU MEeTaJlJIOB. ..

-ripeJies IPOUHOCTH
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-(u3nueckuil Ipesies TeKyuecTu
-OTHOCHTeJIbHOe yAJTMHeH e

-yIapHasi BSI3KOCTb
Ne 4 K TexHos0rMsM MaccoBOro U KpyIMHOCEPUHOTO ITPOU3BOACTBA METas/IOB OTHOCSITCSL. . .

-MeTaJuTyprus
-TIOPOLIKOBAst MeTaJLTyPrust

-0Cak7ieHre 13 ra30Boi (asbl
-BaKyyMHO-/IyTOBOH I1eperijiaB

-CeJIeKTUBHOE Jla3epHoe I1/IaB/IeHue
Ne 5 BbImoyiHUTE COOTBETCTBUE BOIIPOCA U IIPABU/ILHOIO OTBETA.

1-Kak Ha3bIBalOTCS CI/IaBbl, copepraigue a0 6,67% yrnepoga?

2-TIpu Kako¥ KOHIIEHTPAL[UK YI/Iepo/ia B CIijlaBe CTPYKTypa CIulaBa Oy/ieT TOMbKO
neneOypuT?

3-Jleme0ypuTOM Ha3bIBAETCH. . .

4-Kakas a3a, BXoZsiasi B COCTaB Jiefle0ypuTa sIB/IIeTCS TBEP/bIM PaCTBOPOM YITIEPOAA
B JKejle3e-raMma?

5-Kakasi ¢a3a, BXogsiiasi B coCTaB jefie0ypuTta SBIsIeTC XUMUYeCKUM COeTUHEHUEM?

A-4,3%C

b- aycrenut

B-uyryns!

I'-1ileMeHTHT

[J-mMexaHnueckast CMeChb dyCTeHWUTa U LileMeHTUTa, IIpU KoHLeHTpauuu C=4,3%
E-crans

JK-TBEpAbIi pacTBOp yIiepoja B xese3e-anboa.
Ne 6 JIvkBauus — 370...

-XUMHUYeCKas HeOJTHOPOJHOCTD CTI/IaBa
-Hab/rOaeTCsl TOMBKO B MpeJesiaX OT/IMBKU (C/TUTKA)
-Hab/rolaeTCs B Tipe/ieNiaX AeHApUTa

-HeraTVBHO B/IMsIET HAa MeXaHWYeCKHe CBOMCTBA CT/IaBa
-eHJPUTHAs INKBALYsI He YCTPAHSIeTCs

-JTUKBALIYS TI0 YAIeIbHOMY BeCY B CJTUTKE YCTPAHSAETCS OT)KUTOM
-HabsroaeTcst Mpu 00pa30BaHUK MeXaHUUECKHX CMeCek
-HaOsIroz1aeTCst MpU 00pa30BaHUM XUMHUECKOTO COeIUHEHMST

Ne 7 KoHCTpyKI[MOHHBIE yITIepOAUCThle CTaU 10 KaueCTBY MO pasze/sAoTCs Ha. ..
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Ne 8

Ne 9

Ne 10

OIIK-12
Ne 1l
Ne 2
Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

-00BIKHOBEHHOT0 KaueCTBa ¢ cofiep>kanueM S,P menee unmu pasHo 0,1%
-KauecTBeHHbIe ctaiu - S,P menee 0,04 1 0,035%
-BBICOKOKaueCTBeHHble copepykaigue meHee 0,035%S,P

-0c0060 BBICOKOKAueCTBEHHbIE

-0OBLIKHOBEHHOT'O KaueCTBa
BBEAEHI/IE B CTaJIb JIETUDYIOLIKUX 3JIEMEHTOB MOXET WU3MEHSITL/00eCIIeunBaTh. . .

-MeXaHWueCcKre CBOHCTBA B JKeJTaeMOM HarlpaB/IeHUH
-(hU3UKO- XUMHUUeCKHe CBOMCTBA ITPU cofiep>kaHuu 1-2%
-TeXHO/IOTUYeCKHe CBOMCTBA

-TUI KPUCTa/UTMUeCKOU pelleTKH CTalu B Konuuectse 3%
Tepmuueckasi 00paboTKa MOXKET 00eCIeunTh YIIPOUHEHHE. ..

-7 MIOOBIX CIIJIAaBOB

-CIUIaBOB, B KOTOPBIX MPOTEKAIOT TOJTMMOP(HbBIE MpeBpaijeH st

-CII/IaBOB, B KOTOPHLIX TIPOTEKAIOT (ha30BbIe ITPeBPaI|eHIs

-CI/IaBOB, B KOTOPBIX MPOTEKAIOT MOJUMOPGhHBIE U (ha30Bbie MPeBpal|eHus

-TOJIBKO [IJid JIeTHPDOBAHHBIX craneu

Cpepnoit oxyaxaeHus 1pu 3akanke craa 40XHMA Ha CTpyKTypy MapTeHCHUT MOXKeT
OBbITh. ..

-BOzia
-BOZIOBO3/IyLLIHAsI CMeCh
-Macio

-BOJHBINA pacTBOp cosieid

-BBICOKOCKOPOCTHBIE CTPYHM a30Ta IPHU BBICOKOM [1dBJIEHHUA

Bonpocbl omkpbimoz2o munda:
Kakwe Tpu 30HBI UMEIOTCH B CTPOEHUH METAa/UINUeCKOrO C/IMTKA, ITOJIyYEHHOTO JINThEM?
UTO MOXXHO OIIpesie/IUTh B pe3ysbrare MakpoaHa/iu3a?

BHyTpeHHee CTpOeHHe MeTaJlIOB U CIIJIABOB, U3yYaeMOoe C MIOMOIIIBIO CIel[Ha/IbHBIX
NpuOOPOB (MUKPOCKOTIOB) TIPH OOJIBITIOM YBEeTMUEHUH U300paskeHUst —3T0 ...

I'pyrira cBOMCTB, XapaKTepU3YIOIMX CIIOCOOHOCTh MaTepHrasoB BCTYIaTh B XUMUYECKOe
B3aUMO/IeHCTBHE C APYTUMH BellleCTBaMU M XUMUYeCKUMH 3/1eMeHTaMH — 3TO
CBOWCTBA.
Ob6parumas gedopmariys, T.e. IOJTHOCTBIO UCYe3aroIjast 0C/Ie CHATHUS Harpy3Ky — 3TO
Jedopmarysi.
KosnmuecTBeHHbIe XapaKTePUCTHKH TUIACTUYHOCTH (YKa3aTh HAMMeHOBaHKe,
0003HaueHre, pa3MePHOCTH).

B 3aBUCHMOCTH OT KOHLIEHTPAL[K KOMIIOHEHTOB B CIUIaBe Pa3/MyaroT [Ba BUAA
TBEPZIBIX PaCTBOPOB:

[laTb omnpesiesieHHe TEPMUHY «UyTyH». [Iepeurc/uTh CTPYKTYPHBIE COCTABJISIOIIITE
YYTYHOB.

OT uero 3aBUCHT BPEMSI BbIIEP)KKH CTA/IbHOM [leTajiv P TePMHUeCKoi 06paboTke?
IepauT, cOpOUT, TPOCTUT: UTO OOILIEr0 ¥ B UM OHU MEX[Y COOOM OT/INUarOTCs?
Bonpochbl 3aKpbimo2o muna:

B meTasiax Hab/moa0TCs 1e(eKThl KPUCTA/IIMUECKOTO CTPOEHUSI. ...

-JIMHENHEIe - TUCTIOKAINY;
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-TOUYeUHbIe - BAKAaHCHH;
-TOUYeUHEbIe - LIeMTOYKK1 BaKaHCHfI;
-IIOBEPXHOCTHBIE - TO/IbKO ITOBEPXHOCTh METaJl/id;

-TIOBEPXHOCTHBIE - TOJILKO TPaHUIIbI 3epPeH.
Ne 2 TexHoJiorMuecKye CBOMCTBA CIIABOB. ..

-00pabaThIBaeMOCTh JIaB/IEHUEM;
-00pabaThIBaeMOCTh Pe3aHUEM;
-TeIIONPOBOAHOCTS;
-KOPPO3UOHHAasi CTORKOCTb;

-CBapUBAEMOCTb.
Ne 3 [ns coequHeHus1 feTaneil B CEpUITHOM MTPOM3BO/ICTBE UCIIOB3YeTCS . ..

-CBapKa;
-MeXaHUUYeCKoe COeTUHEHUE,;
-JINThE,;
-TaMiKa;

-3aKJIETIKU.
Ne 4 CrinaBbl crcteMbl skese30-yraepoz(C) npu copepskanuu C 3T0. ..

-cTasu nipu menHee 2,14%C;

-3BTeKTUUecKkuii criaB npu 0,8%C;
-3BTeKTOuAHAas cTaab npu 4,3%C;
-nedopmupyemblie CriaBbl ipyu MeHee 2,14%C;

-TOJILKO JIMTEHHBIE CIJIABbI TPU cofiepkaHuu bomee 3%C.
Ne 5 Hawnbornee BHICOKHe 3HaUeHHMsI MPOYHOCTH CcTanu 40 MOTYT OBITh TIO/TyUeHbI MPH. ..

-OT)KUTE;
-HOPMaJTU3alIH BhIIIIE, UeM MPU OT)KHUTE;
-3aKaJjlKe C OXJIaKJEHUEM B BOJE;
-3aKaJTke C OX/IaKJeHUeM B MacJie;

-3aKaJIKe C OXJIK[eHHeM B MOTOKe BO3JyXa.
Ne 6 Jurarpamma COCTOSIHUS CI/IaBOB. ..

-CTPOUTCS B KOOpAMHATaX TeMriepaTypa - BpeMs;
-CTPOUTCS B KOOP/IMHATAX TeMIiepaTypa - KOHI[eHTpaIvs;
-TI03BOJISIET OTIPeZie/TUTh TBEPAOCTh das;

-KaueCTBeHHO W KOMYeCTBEHHO OripejiefiseT cocTaB ¢as;

-XapakTepusyeT [peBpallleHus], IIPOTeKarolie B PABHOBECHBIX yC/IOBUSX.
Ne 7 BeririaBka cTanu B HaCToslLlee BpeMsi B IIPOMBILLVIEHHOCTU [IPOU3BOJUTCA. ..

-B KHUCJIOPOJIHOM KOHBEPTEPE;
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-B IYTOBBIX 3/IeKTpOIIeyax - cTanu ¢ yriaepogom MeHee 0,03%;
-B IyTOBBIX 3JIEKTPOIIeYax BbICOKOJIETMPOBaHHbIE CTalH;
-B MH/YKLIMOHHBIX I1eyax TOJIbKO BBICOKOJIETMPOBAHHbIE HU3KOYIVIEPOAUCTbIE CTalU;

-B KUC/IOPOJHOM KOHBepTepe cTajH, cofepskarue 10-18% Bonbhpama.
Ne 8 Hanuune 0ykBbl «A» B KOHIIE MapKi 0003HAYAET, UTO CTa/Ib...

-dBTOMdTHasl;
-COAEePXKUT a30T;
-BbICOKOKd4YeCTBeHHasd,;
-BbICOKOITDOYHAs;

-0C000 BLICOKOKAYeCTBEHHAs.
Ne 9 Cpe/y HIKe TepeurC/IeHHbIX BEICOKOYTTIEPOAUCTOM CTa/IbIO SB/ISETCSL. .

-12X17;
-Y12A;
-12X18H9T;
-12XH3A;

-Crlkm.
Ne 10 [NepeckIiijeHHBIM TBEP/BIM PACTBOPOM BHE/IPEeHHsI YI7iepofia B anbda-xenese,

MOy YeHHBIM TPY OXJIXK/I€HUN CTali CO CTPYKTYPOU ayCTEHHUTA CO CKOPOCThIO O0JIbIIe
KpHTI/I‘{eCKOﬁ , HA3bIBAETCH...

-[[eMEeHTUT;

-[IePJIUT,

-¢eppur;

-MapTEHCHT;

-efe0ypur.
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