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Jexknun
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HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

2 cemecTp - 32 yaca;

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
JlaGopaTopnasi pabora
PacuerHo-rpajguueckas paéora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilear ocBoeHusn

MCTAJUIMYCCKUX MATCpUajioB,

JUCHUNJINHBI.

U3y4eHUe

3aKOHOMEPHOCTEM
a TaKXKE ¢€ro BJIUMIAHHA Ha MCXaHHYCCKHC,

BHYTPEHHETO  CTPOEHUS
TEXHOJIOTUYECKUE U

OKCILTyaTalHOHHBIC CBOMCTBaA JJIA naaneﬁmero IIPUMEHCHUA OTHUX 3HAaHUH B HpO(beCCHOHaHBHOﬁ

JACATCIIBHOCTH

3agauu AMCHMIIINHBI

- U3y4eHue o0UIMX 3aKOHOMEpHOCTEH (POPMUPOBAHUS CTPYKTYPHI M CBOMCTB METAJUTMYECKHIX
MaTepHajIoB B IPOILECCe X MOTy4YeHUs, 00pabOTKH U SKCILTyaTalluu;

- IpUOOpEeTEeHNE HABBIKOB 10 MPOBEACHUIO aHaN3a (pa30BhIX MPEBPALLICHHA, TPOUCXOSAIINX B
KOHCTPYKLMOHHBIX MaTepHuallaX, U UX BIUSHUSA HA MEXaHUYECKHE, TEXHOJIOIMYECKUE U

JKCIUTyaTal[MOHHBIE CBOVCTBA,

- an06peTeHHe HaBBEIKOB 00OOCHOBAHHOT'O BI)I60pa KOHCTPYKIIMOHHOI'O MaTcpurajia s
H3IrOTOBJICHHUA 3JICMCHTOB MAalllMH U KOHCprKI_II/Iﬁ IIpH TPOCKTUPOBAHNUN TCXHOJIOTMH UX U3TOTOBJICHUA.

dopmupyembie y 00yJaronierocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-5 cnocoben
paccUnTBIBATH IEMEHTHI
HHEPreTUUECKUX MAllliH U
YCTaHOBOK C Y4ETOM
CBOMCTB KOHCTPYKIIHOHHBIX
MaTepUaios,
JUHAMHYECKHUX U TEIJIOBBIX
Harpy3ok

N1-1onk-s Jemonctpupyer
3HaHUE OCHOBHBIX
KOHCTPYKIIMOHHBIX
MaTepHaoB, IPUMEHSIEMbIX B
AHEPreTUUECKOM
MAaIIMHOCTPOEHUHU, U CIIOCOOO0B
X 00pabOTKH; BBITIONHSET
BbIOOp MaTepUasoB 3JIEMEHTOB
DHEPTEeTUYECKUX MAIIUH 1
YCTAHOBOK C Y4E€TOM YCIIOBUH
uX paboThI

3HATh:
- OCHOBHBIE XapaKTEPUCTUKU
MEXaHUYECKUX CBOMCTB U CIIOCOOBI HX
OIIpe/IeTICHNS;

- OCHOBHBIE 3aKOHOMEPHOCTH
(bopMUPOBaHUS CTPYKTYPbI
KOHCTPYKIIMOHHBIX MaT€PHAJIOB,
PUMEHSIEMBIX B JHEPTETHYECKOM
MAaIIMHOCTPOCHUH;

- KJIacCH(UKAINIO, MAPKUPOBKY M 00J1aCTh
NPUMEHEHHS OCHOBHBIX METAJUIMYECKUX
KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB;

- BUJIBI M PEKUMBI TEPMUUECKOM
00paboOTKN METAIIIMYECKUX MaTepUasoB,
NPUMEHSEMBIX B SHEPT€THUECKOM
MaIIMHOCTPOCHHHU.

YMETB:
- I10 MapKe CIIIaBa OMNPEIEIATh €ro TUII U

pacdpoBBIBaTH CBEIACHUA,
0003HaYaeMble B MapKe;

- POTHO3UPOBATH IBOJIOINIO CTPYKTYPhI
CIUTaBa MPHU HArPeBe WU OXJIAKICHHUH 10
JMarpamMMe COCTOSTHHS,

- 00BSCHUTH BIUSHHE OCHOBHBIX
apaMmeTpoB KpUCTAIUIU3ALUU U
MOIU(PHUKATOPOB HA MEXAHUUYECKUE
CBOMCTBA;

- 000CHOBAHHO BBIOUPATh PEKUMBI
TepMOOOPabOTKH CTaJICH ¢
MCIIOJIb30BaHUEM JIHATPAMMBI (OKEJIE30-
HEMCHTUT» U AarpaMmbl
M30TEPMUYECKOTO pacnaia




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MNEPCOXIIAXKACHHOTO ayCTCHUTA,
- ONpCaACIsAITb OCHOBHBIC XaPAKTCPUCTHUKHU
MEXaHUYECKHUX CBOMCTB.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JIMCUMIUTHHA OTHOCHUTCS K OCHOBHOM NpPO(ecCHOHANIBHOM 00pa3oBarenbHOil nporpamme Kotisl,
Kamepbl cropanust u maporeneparopel ADC (manee — OIIOII), manpaBnenuss moxroroku 13.03.03
DHepreTUuecKoe MalIMHOCTPOCHHUE, YPOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKajgaBpHar.

bazupyetcs Ha ypoBHe cpesiHero o01ero oopa3oBaHus.

Pe3ynbpTarhl 00y4eHus, MojrydeHHbIE P OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CtpoeHue 1 OCHOBHbIE 28 2 8 10 - - - - - - 10 - Camocmosamenvnoe usyuenue
CBOWCTBA METAJLIOB meopemuueckoz0 mamepuana: I1on1rotoBka K
11 CtpoeHue U OCHOBHbBIE 28 8 10 - - - - - - 10 - BBIMOJIHEHHIO U 3aIIUTE JJa0OPaTOPHBIX paboT:
CBOMCTBA METANJIOB "OrmnpeneneHue XxapaKTepUCTUK IPOYHOCTH U
IUIACTUYHOCTH METalla HCIIBITAHUEM 00pa3IoB
Ha pactshxeHue", "OmnpeneneHue yapHon
BSI3KOCTH METAJJIOB MCITBITAHUSIMH HA yJapHbIA
n3rub. OnpeneneHne KPUTHIECKON
TeMIIEpaTypbl XpynkocTu ctanu.", "Meroabl
OTIpeIeTICHHUs TBEPAOCTH METAJUTHUECKUX
Marepuasios."
Camocmoamenvhoe usyuenue
meopemuyeckozo mamepuana: I1o01rotoBka K
BBITIOJTHEHUIO M 3aIUTE JJaA00paTOPHOU paboThI
«/3yueHue mpoiiecca KpUCTaITU3aLUH,
BIIHSIHASL MOJH(DHUKATOPOB U CKOPOCTH
OXJIAXKJICHWA Ha BEJIMYUHY 3CPHA»
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 52-60,67-78,110-112
[4], 16-41, 61-85, 107-124
[5], 13-20
2 CrpoeHue U cBoiicTBa 20 4 2 - - - - - - 14 - CamocmosmenbHoe uzyuenue
crtaBoB. OCHOBBI meopemuueckozo mamepuana: I1oaroToBka K
TEOPHH CIIABOB BBITIOJTHEHHIO U 3aIIKTe Ta00paTOpHOIT paboThI
2.1 CtpoeHune u CBOWCTBA 20 4 2 - - - - - - 14 - "ITocTpoenue quarpammsbl coctosiHus Pb-Sn o

cru1aBoB. OCHOBBI
TEOPUH CIJIABOB

KPUBBIM OXJIaXACHUS"
H3yuenue mamepuanog 1umepamypHulx

5




UCHOUYHUKO6:

[1], 138-158
[3], 45-59
[5], 27-32
3 CrutaBeI Kernes3a u 22 10 CamocmoamensHnoe usyuenue
yriepoza meopemuyueckozo mamepuana: I1onroroka K
3.1 CrutaBeI Kernes3a u 22 10 BBITIOJTHEHHIO U 3aIUTE Ja0OPaTOPHBIX PaboOT:
yriaepona "MHKpOCTPYKTypa ¥ CBOHCTBA YTIIEPOAUCTHIX
He3aKaJIeHHBIX cTaneil.", "MHuKpOoCTpyKTypa 1
cBoiicTBa yyryHOB.", " HeMeramumaeckue
BKJIIOYCHHUS B cTanu".
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:
[1], 186-224
[5], 3-13, 20-27
4 Teopus u TexHOJIOTUSA 24 12 CamocmoamensHoe usyuenue
TEPMHUUYECKOI meopemuueckozo mamepuana: I1oaroToBKa K
00paboTKN METaUIOB U BBITTOJTHEHHIO U 3aIINUTE Ja0OPaTOPHBIX PaboT:
CIUIABOB "OnpeneneHue BEIUYUHbI 3€pHA B
4.1 Teopus u TeXHOIOTHS 24 12 yraepoauctoii ctanu”, "OnpeneneHue
TEPMUUECKON KPUTHYECKHUX TOYEK YIJIEPOAUCTBIX cTanei ",
00pabOTKK METaJIIOB U "BnusiHMe TepMuUecKoi 00paboTKH Ha
CILUIaBOB CBOMCTBA YIIIEPOAUCTHIX CTajeH"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[2], 156-176,178-180, 183-189, 191-217
[5], 40-44, 54-60
5 JlerupoBaHHbIC CTATU 36 24 Iloozomoeka pacuemno-zpadpuueckozo
5.1 JlerupoBaHHbIE CTATH 36 24 3adanusn: B paMkax pacueTHO-rpad)uIeckoro

3aJIaHMs BBITIOJHSETCS ONpeeIeHre
apaMeTpoB CTPYKTYpPBI CTAIH METOJaMH
KOJINYECTBEHHON MeTayutorpaduu 1 pacueT
IpeJiena TeKy4ecTH CTall. 3aJaHue
BBITIOJTHSACTCS MHAMBUAYaJILHO 110 BapuaHTaM. B
Ka4yecTBe TeM 3aJlaHUsl IIPUMEHSIOTCS
cnenytromtue: "OmnpeneneHne XxapakTepUCTHK
IIPOYHOCTU U KPUTUYECKOM TEMIIEpaTypbl
XPYIKOCTH CTaJIeH IIEPIUTHOTO KJIacca 110

MHKPOCTPYKType"




Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: Ilonrotoska k
BBITIOJTHEHHIO U 3aIUTE 1a00paTOpHON paboThI
"MUKpPOCTPYKTYypa JISTHPOBAHHBIX CTaJeH 1
criaBoB"

H3yuenue mamepuanog 1umepamypHbix

UCIOYHUKOG:
[1], 367-380, 384-387, 476-479, 486-503, 535-

539
[3], 187-192
[4], 227-240, 252-272
[5], 32-40
[6], 3-11
6 LIBeTHBIE METaJIIBI U 14 2 2 - - 10 - Camocmoamenvnoe uzyuenue
CIUIaBBl HA UX OCHOBE meopemuueckozo mamepuana: I1onroroska x
6.1 [[BeTHBIC METaILIBI U 14 2 2 - - 10 - BBITIOJTHEHHIO U 3alIUTE J1a00paTOpPHON paboThI:
CIUIaBbl HA UX OCHOBE "MHKpPOCTPYKTypa LIBETHBIX METAIIOB 1
cIu1aBoB"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[2], 384-396,406-417
[5], 44-54
Ok3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 180.0 32 32 - 0.5 80 335
Hroro 3a cemecTp 180.0 32 32 - 2 - 0.5 1135

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — nnas konraktHast padota; TK — Texymmii kKoHTpodb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmpoenue u ocHo8Hble C80UCMEA MEMAIO8

1.1. CtpoeHue u OCHOBHBIE CBOMCTBA METAJIJIOB

ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAIOB. AMOP(QHOE M KpPUCTAJUIMYECKOE COCTOSHUE
BemecTBa. (OCHOBHBIE THUIBI KPUCTAUIMYECKHX  PEIIETOK METAUIOB. AHH30TpONHUs U
KBa3MHM30TPONHS CBOMCTB KpUCTALIOB. JleheKThl KpUCTATUIMYECKOTO CTPOCHUS, KIaCCH(PHUKAINA U
UX BIUSHUE Ha cBoiicTBa Kpuctauia. OcHOBHble MexaHu3Mbl nuddy3un B meramiax. OCHOBBI
TEOPUHU KPUCTALUIN3ALNN. DHEPreTUYECKUE MTPEANIOCHIIKA U MEXAHU3M MPOIecca KpUCTAIUIU3aLUH.
Bnusinue creneHu nepeoxyaxkaeHusi 1 MOAU(GUKATOPOB Ha CTPOCHHE U CBOWMCTBA JIMTOTO METalia.
OcHOBHBIE MEXaHMYECKHWE CBOWCTBA MaTepuaioB. Ympyras M IUlacThyeckas aedopmanus,
paspylieHre MeTayuioB. BnusHue mutactuyeckoil nedopmanuy M TMOCIEAYIONIErO HarpeBa Ha
CTPYKTYpY U CBOMCTBA METAJLIA..

2. Cmpoenue u ceoticmea cniagos. OcrHogvbl meopuu cniagos

2.1. Ctpoenue u cBoiicTBa cruiaBoB. OCHOBBI TEOPHUH CILIABOB

OCHOBBI TEOpPHUHU CILIABOB: OCHOBHBIE (Pa3bl U CTPYKTYpPHBIE cOCTaBisoNMe cruiaBoB. [IpaBuio
¢a3. OcHOBHbBIEC TUIIBI TUarpaMM paBHOBECHUs (COCTOSIHUS) JIBYXKOMIIOHEHTHBIX cucteM. [IpaBuio
0Tpe3KoB. Bo3MoXxHOCTB omnpenenenus (pa3oBOro U CTPYKTYpHOIO COCTaBa CIUIaBa IO AUarpamme
coctosiHus. CBA3b MEXK/y CBOMCTBaAMHU CILJIaBOB U TUIIOM JIMArpaMMbl COCTOSIHUA..

3. Cnaaswl dcenesa u y2nepooa

3.1. CnnaBel xefe3a U yriiepojia

Jumarpamma COCTOSIHUS «OKeNe30-1IeMeHTUT». OCHOBHBIE ()a3bl U CTPYKTYPHBIE COCTABIISIOIINE
CTajiell ¥ YyTryHOB. YTJIEPOJUCTHIE CTalu. BiusHue yriaepoaa U Ha CTPYKTYPY U CBOMCTBA CTaJICH.
Knaccugukanus npumeceil B crajasiXx M UX BIMsSHUE Ha cBoiictBa cranu. Kmaccudukanus u
MapKUpoBKa yriaepoauctbix craieil. Yyrynsl. [Ipouecc rpaduruzanuu B yyryHax. Buasl uyryHoB u
YCIIOBUS MX NOJydyeHUs. BiusHue npuMecell U CKOPOCTU OXJIAXAECHHs HAa CTPYKTYPY M CBOWCTBa
yyryHoB. O0IacTy NPUMEHEHUS] YTIEPOAUCTBIX CTAIEH U UYT'YHOB..

4. Teopuﬂ U mexnoniocusi mepMuquKod 06pa60ml<u memaiilios U cCniaeoe

4.1. Teopust ¥ TEXHOIOTHsI TEPMUUECKON 00paOOTKU METAJUIOB U CIJIABOB

OcHOBHBIE LIeIM M TTapaMeTpbl TepMudeckoit 00padoTku. Kinaccudukanus BUI0B TEpMUUECKOM
o0OpaboTku. OmpeneneHne BO3MOXHOCTU IMPOBEICHUS TEPMUYECKOM 0OpabOTKH MO Juarpamme
coctosHus. Teopus Tepmuyeckoil 00paboTku craneid. CTpyKTypHBbIE MPEBpAILEHHs B CTAAX MPU
HarpeBe U OXJaXJIeHUH. /[marpamMmma M30TEpPMHUYECKOTO paclaja MepeoXakJECHHOTO ayCTEHMTA.
BnusiHue ckopocTH OXJaK[I€HUS Ha CTPYKTYpY M CBoMcTBa craneil. IIpeBpamienust npu oTIIycke.
TexHonorust Tepmuueckoil 06padotku cranu. Tepmuueckas 06paboTka rpymmbsl oTxHUr. OTxur [
poaa (rOMOr€HHM3alMs, PEKPUCTAIIM3ALUOHHBI OTKHUI, OTXKUI JUId CHSTHS OCTaTOYHBIX
HanpspkeHuit). Omxur 1l pona (monHbIA, HEMOJHBIN), HOpManu3auus. 3akaika crajieil. Bwidop
TEMIIepaTypbl 3aKalku. BbIOOp CKOPOCTH OXJaXIEHHs M OXJaXJarollue Cpeibl NMpU 3aKalike.
[IpokanmBaeMOCTh cTaiiv, (haKTOPHI, BIUSAIONINE HAa TpoKaTruBaeMoCcTh. CrtocoObl 3akanku. OTIIycK
3aKaJICHHBIX CcTaslel. Buapl oTIIycKa, CTPyKTypa M CBOMCTBA CTaJH I1OCIIE OTIYCKA..

5. Jlecuposannuvie cmanu

5.1. JlernpoBaHHBIE CTAIN



BrusiHue nerupyronmx 3JIeMEeHTOB Ha CTPOCHHE M CBOWCTBA TBEPIIOTO PacTBOpa U KapOUIHOMA
¢da3pl. BnusHue Jerupyrommx S3JI€MEHTOB Ha MpEeBpalleHHs B CTAIAX: MOJIUMOpPQHBIE, pacmaj
NEePeoXJIXACHHOr0  aycTeHuta u  Oe3guddysuonnoe  mnpespamenue.  Kraccudukanums
JETUPOBAHHBIX CTAJIEd IO CTPYKTYpPHBIM KjaccaM M Ha3HAa4eHUI0. MapKHpoBKa JErMpOBaHHBIX
craneii. KOHCTpYKUHMOHHBIE JIETMPOBAaHHBIC CTAJIA: CTPOUTENBHBIE W MAIIMHOCTPOUTEIIbHBIC,
OPUHLIMIIBL  JITUPOBAaHUA, O00JIacTU mnpuMeHeHus. HHCTpyMeHTanbHbBIE CTald, MPUHIIMIIBI
JIETUPOBAaHUS U 00yacTh nmpuMeHeHUs. Koppo3nOHHOCTOWKHE, TETIOYCTOMYNBEIC, KAPOTPOYHEIC U
YKAPOCTOMKHE CTaJIH, IPUHIIMIIBI JISTUPOBAHUS, 00JIACTH MPUMEHEHUS. .

6. Ilsemuvie memannvl U Cniabl HA UX OCHOBE

6.1. LIBeTHBIC METaJJIbI M CILIABBI HA UX OCHOBE

ANIOMUHUH, €ro OCHOBHBIC CBOWCTBAa. Kiaccudukanus CIUIaBOB HA OCHOBE ATFOMUHUS.
Jlutetinpie u gedopMHUpyeMble CIUIaBbl Ha OCHOBE QJIIOMUHHMS, TPUHIUIBI JICTUPOBAHMS,
TepMuueckas o0paboTka, obrmactu mnpuMmeHeHHs. Meaum W ee OCHOBHBIE cBoiicTBa. CIiaBel Ha
OCHOBE MEJIM: TaTYHU U OPOH3BI U 00J1aCTh MPUMEHEHUS..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. Onpenenenne xapakTEpUCTUK IPOYHOCTH U IIJIACTUYHOCTU METaJljla UCIIBITAHUEM
00pa3IoB Ha paCTsHKEHUE;
2. Onpenenenue yaapHOH BA3KOCTH METAJIJIOB UCTIBITAHUSAMU Ha yJapHbIA U3ruo.
Onpenenenne KpUTUUECKON TeMIEpaTypbl XPYIKOCTH CTaJH;
3. Metozs!l onpeeneHus TBEPIOCTH METANINYECKUX MaTEPUAIIOB;
4. Vzyuenue mporecca KpUCTALTU3ANH, BIUSHUS MOAU(PHUKATOPOB M CKOPOCTH OXJIAXKICHHSI
Ha BEJINYUHY 3€pHAa;
5. MEKpPOCTPYKTypa ¥ CBOMCTBA yIIE€POINUCTBIX HE3aKAJICHHBIX CTAJICH;
6. IlocTpoenue nuarpaMmsl cocTosiHUsI Pb-Sn 1o KpUBBIM OXJIaXKICHUS;
7. MEKpOCTPYKTYypa ¥ CBOMCTBA YyT'YHOB;
8. Hemeramuinueckue BKIIOUEHHS B CTAJIH;
9. Onpenenenre BEIMUMHBI 3€pHA B YIIIEPOIUCTON CTaNH;
10. MuKpOCTpYKTypa JIESTUPOBAaHHBIX CTAJIEH U CILIABOB;
11. Onpenenenue KpUTUYECKUX TOUEK YIIIEPOAUCTHIX CTaJIEH;
12. BnusiHre TepMudeckoil 00paboTKHM Ha CBOMCTBA YIIIEPOJUCTHIX CTalel;
13. MuKkpoCTpyKTypa [IBETHBIX METAJIJIOB H CILJIABOB;
14. OnpeneneHrie OTHOCUTEIBHOTO COJIEpKaHMs MIEPIUTA U pazMepa GpeppuTa MeTo1aMu
KOJIMYECTBEHHOM MeTaiutorpaduu.

3.5 KoncyabTanum

Texywui konmpoas (TK)

Koncynpranuu no pasaeny npoBoAsSTCS B TEUEHHE BCETO CEMECTPa, U Mepes] 9K3aMEeHOM
KoncynbTanuu no paszneny npoBoASITCS B TEUEHHE BCETO CEMECTPA, U Mepe]] IK3aMEHOM
Koncynpranuu no pasaeny npoBoAsSTCs B TEUEHHE BCETO CEMECTPa, U Mepes] 9K3aMEeHOM
Koncynbranuu no paszueny npoBOASTCS B TEYEHUE BCETO CEMECTPA, U Mepe]l IK3aMEHOM
Koncynpranuu no pasaeny npoBoAsSTCS B TEUEHHE BCETO CEMECTPa, U Mepes] SK3aMEeHOM
KoncynbTanuu no paszzneny npoBOASITCS B TEUEHHE BCETO CEMECTPA, U Mepe]] IK3aMEHOM

SoukrwdE



3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3aryiaHupOBaHHbIE PE3YJIbTaThl 00y4EHUs

Howmep paznena

OneHouHOE CpE€ACTBO

Koapl JUCUUILIUHEI (B (THN ¥ HAUMEHOBAaHUE)
M0 TUCIUIUINHE
(B cooTBeTCTRIHE ¢ pazmenom 1) WH/INKATOPOB | COOTBETCTBUU € 11.3.1)
1]12]3]4]|5]6
3HaTh:
BU/JIBI U PEIKUMBI TEPMHUECKON 00pabOTKN JlaboparopHas pabota/3amura 1a60paTopHEIX paboT
METAUTMYECKUX MAaTEpUAJIOB, "OnpenesnieHue BEIWYMHbBI 3€pHA B YTIIEPOAUCTOMN cTanu'",
IIPUMEHSAEMBIX B JHEPIETUYECKOM NA-1lonk-s + "OnpeneneHne KpUTUIECKUX TOYEK YIIIepoaAnuCThIX cTayei"”, "
MalIMHOCTPOSHUU Brnusinue TepMudeckoii 00pabOTKU Ha CBOWCTBA YIIEPOAUCTHIX
crayen".
KJaccuUKaIINI0, MAPKUPOBKY U 00J1aCTh JlaboparopHas pabota/3amura 1a00paTopHOIl pabOTHI
IIPUMEHEHHUsI OCHOBHBIX METAIUIMYECKUX "MUKpOCTPYKTYpa JETHPOBAHHBIX CTaJIeH U CIUIaBOB"
KOHCTPYKILIMONHBIX MATCPHATIOB JlaboparopHas pabota/3amura 1a00paTOpHOIl pabOTHI
"MUKpOCTPYKTYpa LIBETHBIX METAJIJIOB U CILIaBOB"
JlaboparopHas pabota/3amura 1a60paTopHBIX paboT
U-lomx-s + ot "MUKpOCTPYKTYpa 1 CBOICTBA YIIIEPOJUCTHIX HE3aKaJIEHHbIX
craseit”, "MHKpOCTpYKTypa 1 CBOWCTBA YyI'YHOB",
"HemeTanueckue BKJIIOUYEHUS B cTann".
PacuetHo-Tpaduueckas padota/OmnpeeneHue XapakTepUCTHK
MPOYHOCTH ¥ KPUTHUECKOW TEMITePaTyphl XPYIKOCTH CTaJIei
HEePIUTHOTO KJlacca M0 MUKPOCTPYKTYpe
OCHOBHBIE 3aKOHOMEPHOCTH JlaboparopHas padota/3amura 1a00paTopHOIl pabOThI
(bopMHUpPOBaHUS CTPYKTYPbI "M3ydenue mporecca KpUCTATU3AI|H, BIUSHUSL
KOHCTPYKIIMOHHBIX MaTepPHaJOB, 1 MOJU(PHUKATOPOB U CKOPOCTH OXJIAXACHUS HA BEJIMYUHY 3epHA"
IIPUMCHACMBIX B SHEPTCTHICCKOM A-Lomcs T JlabopaTopnas padora/3amura 1a00paTOpHOH pabOTHI
MaIMHOCTPOCHIH "TTocTpoenue muarpamMmbl cocTostHUSI Pb-Sn o kpuBbiM
oXJIaXAeHUs"
OCHOBHBIE XapaKTepUCTUKU JlaboparopHas padota/3amura 1a00paTOpHbIX padoT
MEXaHUYECKHUX CBOICTB U CIIOCOOBI UX N-lomnxk-s + "OmnpeneneHne XapaKTepUCTUK TPOYHOCTHU U MIACTUYHOCTH

OIpEeICTICHUS

MeTaJljla HCTIbITAHNEM 00pa3lioB Ha pacTsikeHue'",
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"OnpeneneHne y1apHOW BI3KOCTH METAJVIOB UCIIBITAHUSAMU Ha
yaapHblii u3ru6. OnpeneneHne KpUTHIECKON TeEMIIEPaTyphl
XpynkocTy ctanu", "MeToabl onpeaeaeHust TBEPAOCTH
METANINYECKUX MaTeprasioB”

YMmern:

OIPCACIIATE OCHOBHBIC XapaAKTCPUCTUKU
MEXaHUYECKUX CBOMCTB

JlaGoparopHas paboTa/3amura 1a60paToOpHBIX padoT
"OnpezneneHne XxapaKTepUCTUK IPOYHOCTH U IJIACTUYHOCTH
MeTaJljla UCTIBITAHUEM 00pa3lioB Ha pacTskeHue'",

W/1-1onk-s "OmnpeneneHue yJapHOH BA3KOCTH METAJIIOB UCIIBITAHUSAMH Ha
yaapHblii u3ru6. OnpeneneHue KpuTHIECKON TeMIepaTyphbl
Xpynkoctu cranu', "MeToibl onpeaeneHus TBepA0CTU
METAJIIMYECKUX MaTepraioB”
000CHOBAaHHO BBIOMPATH PEKUMBI JlaboparopHas pabota/3amura 1a00paToOpHBIX paboOT
TEPMOOOPAOOTKH CTaNeH C "OrnpeneneHue BeIUYUHbBI 3€pHA B YTIIEPOAUCTON cTamu",
HCIIOJIb30BAHUEM JUArPaAMMBI <GKEJIE30- WT-Lomics "Onpenenenue KPHTH'IECKHX TOHeK yIIIEPOMHCTBIX craneu", "
HEMEHTUT» U TUarpaMMbl Bnusiaue Tepmudeckoit 00paboTKH Ha CBOMCTBA YTIEPOIUCTHIX
M30TEPMUYECKOT0 pacnaja cranei".
MIEPEOXJIAKIEHHOT 0 ayCTEHUTA
OOBSICHUTH BIIUSIHUE OCHOBHBIX JlaGopatopHas paboTa/3amura 1a60paTopHON pabOTHI
MapaMeTpoB KpUCTAIIU3ALUU U W-lomcs "N3ydyeHue nmporecca KpUCcTauIU3aliy, BIUSHUSL
MOJU(PUKATOPOB HA MEXaHUYECKHE MOJU(PHUKATOPOB M CKOPOCTH OXJIAX/I€HHs Ha BEJIMUMHY 3epHa"
CBOMCTBA
MIPOrHO3UPOBATH 3BOJIIOLUIO CTPYKTYpPHI JlaboparopHas padota/3amura 1a00paTopHOIl pabOTHI
criaBa NpH HarpeBe uin oxiaxaenuu no | U-lonk-s "TlocTpoenue auarpammsl cocTosiHUS Pb-Sn o kpuBbsiM
JMarpaMMe COCTOSIHUS OXJIaXICHUS"
10 MapKe CIUIaBa OMPEIENIATH €ro THII U JlaGopatopHas pabota/3amura 1a60paTopHON pabOThI
pacindpoBbIBaTH CBEIACHUS, "MUKpPOCTPYKTYypa JIETUPOBAHHBIX CTAJEH U CIUIABOB"
o0o03HayaeMble B Mapke 1 .
abopatopHas paboTta/3amura 1a00paTopHOi padoThI
N-lonk-s "MUKpPOCTPYKTYypa IBETHBIX METAJIJIOB U CILUIABOB"

JlaGoparopHas paboTa/3amura 1a60paTopHBIX padoT
"MUKpPOCTPYKTYpa U CBOMCTBA yIIE€POJUCTHIX HE3aKaJIEHHBIX

Al

crasienl”, "MUKpOCTpYKTypa 1 CBOWCTBA YYT'YHOB",
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"HeMeTananueckue BKIOYEHUS B CTaIH".

PacuerHo-rpaduueckas pabora/OnpenencHue XapakTepUCTHK
MPOYHOCTH ¥ KPUTUIECKOW TeMIepaTyphl XPYIKOCTH CTajIei
MIEPIUTHOTO KJIACCa 10 MUKPOCTPYKTYPE
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [IpoBepka 3ananus
1. Onpenenenne XxapakTEpUCTUK IPOYHOCTH U KPUTHUECKON TEMIIEPATYphl XPYIIKOCTH CTajlel
MEPIUTHOTO KJlacca 1o MUKpocTpykType (PacuetHo-rpaduueckas pabora)

Dopma peanuzanuu: YcrHas popma
1. 3ammTa maboparopHoi padboTsl "M3yueHue nporecca KpUCTALTA3AIUH, BIHSHUS
MOJIM(PUKATOPOB U CKOPOCTH OXJIAXICHUS Ha BennuuHy 3epHa" (JlabopaTopHas pabora)
2. 3amuTa nabopaTopHoi paboTsl "MUKpPOCTPYKTYpa JIETMPOBAHHBIX CTajel U CIIaBoB"”
(JTaboparopuas padoTta)
3. 3amuTa nabopatopHoit paboTsl "MUKPOCTPYKTYpa LIBETHBIX METAJIIOB U CIIJIaBOB"
(JTaboparopuas padoTta)
4. 3amura nabopatopHoii paboTsl "[locTpoeHune nuarpammel coctosiHusa Pb-Sn mo kpusbsiM
oxnaxaenus" (JlaboparopHas padora)
5. 3amuTa nabopatopHbIX padboT "MUKpPOCTPYKTYpa U CBOMCTBA YIIIEPOJUCTHIX HE3aKaICHHBIX
craseit”, "MuKpOCTpyKTypa U cBoiicTBa 4yyryHoB", "Hemeramnnueckre BKJIIOUeHUs B cTanu".
(JTaboparopnas pabota)
6. 3ammTa 1abopaTopHBIX padoT "Ornpesesienne BeIMUYMHbI 3¢pHa B YIIIEPOIUCTOMN cTaiu",
"Onpenenenre KPUTHIECKUX TOYEK YIIAEPOIUCTHIX cTaneil”, " BausHue TepMudeckoit
00paboTku Ha cBoicTBa yriepoaucTsix craneil”. (Jlaboparopnas padora)
7. 3amuTa nabopatopHbsix pabot "OmnpeneneHne XapakTepUCTHK TPOYHOCTH U MIIACTUYHOCTH
MeTaslla UCTIbITaHuEM 00pa3IoB Ha pacTspkeHue", "OnpeeneHue yIapHon BI3KOCTH METAJIIOB
UCIIBITAHUSMU Ha YAapHBIA n3rubd. OnpeneneHue KpUTUIECKOM TeMIEPATyPhl XPYIKOCTH
ctanu", "MeTtoabl onpeneneHus TBEpAOCTH MeTalInueckux matepuanos” (Jlaboparopnas
paborta)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLMILINHBI SBIISETCS MPUTIOKEHUEM A.

4.2 IlpomMe:kyTOoUHAs aTTECTALMUS MO JUCIUNJINHE

Orzamen (Cemecmp Ne2)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalbHO-PEUTHHTOBOM cHCTEME IS
ctynentoB HUUY «M3BU» Urtoroas olieHKa onpeAenseTcss Ha OCHOBAaHUM COOTHECEHMsI TeKYIen
OIIEHKM M OLEHKHM IO MPOMEXYTOYHOM arrectanuu. Ha ycMoTpeHue mpemnojaBarelnis OLEHKa IO
MIPOMEKYTOUYHON aTTECTAllMH MOKET OBITh BBICTABIICHA IO CPEAHEH OIIEHKH TEKYIIETO KOHTPOJIS:
"xopomio" - cpeansis oneHka ot 3,8 10 4,6 "otauuHo" - cpeanss oneHka ot 4,7 no 5,0

IMpumeuyanue: OneHOYHBIE MaTEPUAITBI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS
1. I'ynses, A. I1. MetamnoBenenue : yaeOHuk s By3oB / A. I1. I'ynsie, A. A. T'ynsieB . — 7-¢ u3.,
nepepad. u gon . — M. : Anbsiac, 2011 . — 644 c. - ISBN 978-5-903034-98-7 ;
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2. Jlaxtun, 0. M. Matepuanosenenue : yaeOHuK ais BTy308 / FO. M. Jlaxtun, B. I1. JleonTseBa . —
4-¢ uzn., mepepad . — M. : Anwsac, 2009 . — 528 c. - ISBN 978-5-903034-54-3 ;

3. MarepuanoBeieHuE 1 TEXHOJIOTUSI MATEPUAIIOB ;| YI€OHHK JUIsl BY30B 110 MAIIMHOCTPOUTEIIEHBIM
crenanbHOCcTsIM / I, I1. @etucos, [u np.] ; pea. I'. I1. ®detucos . — 7-¢ usa., nepepad. u gom . — M. :
FOpaiit, 2014 . — 767 c. — (bakanaBp. ba3ossrii kypc) . - ISBN 978-5-9916-2607-1 ;

4. Martonun B.M.- "MertamioBeaeHue, pecypc U IMarHoCcTUKa MeTajlia B TEIJIOOHEPTeTUKE",
UznarensctBo: "MOBOU", Mocksa, 2017 - (342 c.)
https://www.studentlibrary.ru/book/ISBN9785383010662.html;

5. JIaGopaTopHBIii MPAKTUKYM 10 MaTepuanoBeaeHuto : Jlms mmaammx kypcoB / P. M. T'ony6uuk,
A. B. 3aiinieBa, B. M. Kauanog, u np., Mock. suepr. un-t (MOU TY) . — M. : U3n-Bo MOU, 1998 .
—6lc.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3356;

6. MypaBbeBa, T. I1. Onpenenenne xapakTepUCTUK MPOYHOCTH U KPUTHYECKON TeMIEpaTyphl
XPYIKOCTH CTaJIed MEePIIMTHOTO KJIacca 0 MUKPOCTPYKTYPE : METOJMUECKOE OCOOre 10 KypCy
"CrenuanbHble BOIIPOCHl MaT€pUaAIOBEICHH" 110 HAIIpaBIeHUIO "MallMHOCTPOUTEIbHbIE
texHosioruu u obopynosanue" / T. I1. MypaBbesa, I1. B. Bonkos, Mock. suepr. ua-r (MOU TVY) . —
M. : U3n-80 MOU, 2006 . — 12 c..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrneyeHue:
1. CHO "IIpomereit";

2. Office;

3. Windows;

4. Maiing BuneokoHpepeHuu.

5.3 UHTepHeT-pecypchl, BKIKYasi NpodeccHOHATbHBIE 6a3bI JAHHBIX H HH(POPMALHOHHO-
CIIPABOYHbIE CHCTEMBbI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. Ba3a naHHbIX )KypHaJioB u3aareabcTsa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za nannbix Scopus - http://www.scopus.com

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTexka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. DaexTponnas 6udmoreka MIU (36 MIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HauMCcHOBaHue
VY4eOHble ayAUTOpUN IS XK-120, cepBep, KOHIUIIUOHEP
MPOBEAEHUSA MavHHBIN 3251
JIEKIINOHHBIX 3aHATUN U NBI
TEKYLIEr0 KOHTPOJIA
VYuebnsie ayauropuu 1 | b-04, Jlaboparopus 000pyI0BaHKE CIIEIIUATU3UPOBAHHOE
IIPOBEICHUS pasMepHOI
1a00paTOPHBIX 3aHATUN 00paboTku
MaTepuasioB
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VYueOHbIC ayAUTOPUH IJIS

b-04, JTabopaTtopust

000pyI0BaHUE CIICITUATU3NPOBAHHOE

[IPOBEICHUS pasMepHO
MIPOMEKYTOUHOMN 00paboTKu
aTTecTaluu MaTepuajoB
TTomerenust misa J-323, Ilomemienne CTOJI, CTYJI, IIKad
CaMOCTOSITEIIbHOU kad. MullDY
paboThI
[Tomemenus ans b-102, Kabunet CTOJI 1151 pa0OTHI C IOKyMEHTaMH, CTYJI, IKag
KOHCYJIbTUPOBAHUS COTPYJHUKOB JUTsL TOKYMEHTOB, IIKad ISl 0K Ibl, TyMOa,
KOMITBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,
MHOTO(YHKIIMOHAJIbHBIN LIEHTP, KOMIIBIOTED
NIEPCOHAJIbHBIN, KOHIUIMOHED
ITomemenus mis X-2028, CTOJI, CTYJI, IIKad
XpaHeHus: 000pyIOBaHUS [Tomemenue
U y4eOHOTO MHBEHTaps Kadeapbl
"TexHoJIOTHI
METaJuIoB"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaTepI/IaJIOBCILGHI/IC

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

3amuTa nabopatopHsix padboT "OmnpeneneHue XapakKTepUCTUK TPOYHOCTH U MJIACTUYHOCTH
MeTaJljla HCTIBITAaHHEeM 00pa31ioB Ha pacTsbkenue", "OnpeneneHre yaapHoi BI3KOCTH METAIITIOB
UCIBITAHUSAMU Ha yAapHBIA n3rubd. OnpeneneHne KpUTUIECKOM TeMIEpaTypbl XPYIKOCTH CTaau",
"MeTo/IpI OTIpeIeNIeHUsT TBEPIOCTH MeTautndeckux Matepuanos” (JlaboparopHas pabora)
3amura mabopaTopHoii padoThl "M3ydeHue nporecca KpUCTATM3alUH, BIUSHHS
MOAN(PUKATOPOB M CKOPOCTH OXJIAXKACHHS Ha Belnuuuny 3epHa" (JlabopaTopnas pabora)
3amuTa naboparopaoit padotsl "[locTpoenne quarpammbl cocTosiHUS Pb-Sn 1o KpuBbIM
oxnaxaenus" (JlaboparopHas padora)

3amuTa 1a60paTopHbIX padboT "MUKpPOCTPYKTYpa U CBONCTBA YIIIEPOIUCTHIX HE3aKaTCHHBIX
craseit”, "MuKpOCTpyKTypa U cBoiicTBa 4yryHoB", "Hemeraminueckre BKJIIOUEHUs B cTanu'.
(JTaboparopuas padoTta)

3amuTa nabopatopHoi paboTsl "MUKPOCTPYKTYpa JETMPOBAHHBIX CTael U CIIaBOB"
(JTaboparopuas padoTta)

3amuTa nabopatopHsix padboT "OmnpeneneHue BETUYHHBI 3epHA B YTIEPOAUCTOM cTamu',
"Onpenenenre KpUTUIECKUX TOYEK YIIIepoaucThIX cTanell”, " BiusHue tepmuueckoi
00paboTKK Ha cBOKCTBA yriepoaucTsix craneit”. (JlabopatopHas pabora)

3ammra 1abopatopHoi paboThl "MUKPOCTPYKTYpa BETHBIX METAJUIOB M CILUIABOB"
(JTaboparopnas pabota)

Omnpenenenne XxapakTepUCTUK MPOYHOCTH U KPUTHUECKOHN TeMIlepaTypbl XpyIIKOCTH CcTajien
NEPIUTHOTO KIlacca Mo MUKpocTpykType (PacueTHo-rpaduueckas pabora)

By npomexxyTo4HOI aTTecTaliMy — JK3aMEH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen KM: 1 2 3 4 5 6 7 8
pasnena TUCIIUILINHEI Henens 4 8 10 12 14 16 16 16
KM:
1 CtpoeHue u OCHOBHBIE CBOMCTBA
METAJIJIOB
11 CtpoeHure u OCHOBHBIE CBOMCTBA + + +
METAJIJIOB
2 CTpoeHue U CBOWCTBA CILJIABOB.
OCHOBBI TEOPHUH CILIABOB
21 CTpoeHue U CBOWCTBA CILJIABOB. + +
' OCHOBBI TEOPHH CILJIABOB
3 CrutaBsl xene3a u yriaepoja
3.1 CrutaBsl xene3a u yriepoja + + + +
Teopus 1 TEXHOIOTHUS
4 TePMHUECKON 00paboTKI

MCTAJIJIOB U CIIJIaBOB
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Teopust ¥ TEXHOIOTHS

4.1 TEPMUYECKOI 00paboTKH +
METAJUIOB M CIUIABOB
5 JlerupoBaHHBIE CTATN
5.1 JlerupoBaHHBIE CTAIH + + + +
6 L{BeTHBIE METAUIBI U CIUIABBI HA
UX OCHOBE
BETHBIC METAJLJIBI M CIUIABHI HA
6.1 1 + + + +
UX OCHOBE
Bec KM, %: | 15 10 10 15 10 15 10 15
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