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Besomopcko-Onesxckuii Gpuiimal
®@enepabHOrO rocyAapCcTBEHHOI0 0I0/5KeTHOr0 00PA30BaTeILHOTO YUPE:KICHUS BBICIIEr0
o0pa3oBaHus
«T"ocynapcTBeHHBIN YHHBEPCUTET MOPCKOT0 M pe4Horo ¢guora nmenn agmupataa C.0O. Makaposay»
(beaomopcko-Onexckuii puanan ®I'bOY BO «I'YMP® umenu agmupaia C.0O. MakapoBay)

KOMILIEKT KOHTPOJILHO-OLIEHOYHBIX CPEJICTB
MO YYEBHOM JUCLHMILIAHE

OI1.04 MATEPUAJIOBEIEHUE

IMPOT'PAMMBI ITIOATI'OTOBKU CIIEHUAJIMCTOB CPEJHET'O 3BEHA
10 CHeHAJbLHOCTH

26.02.03 CynoBoxaeHue

KBAJTM(PUKALMSA
TEXHUK-CYJIOBOAUTEJIb

IleTpo3aBoack
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COI'JTACOBAH YTBEPXKJEH
JamectuTens tupexktopa no YMuBP Hdupexrop BO® L'YMP®
BO® I'YMP® .
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- ‘Q _JI.M. Karopuua
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~_ AB. Bacunren

2026

OJIOBPEH
Ha 3acelaHHH METOIHUECKOI'0 COBETA
Benomopceko-Onerxckoro dgunmana
«"'YMP® umenu aqmupana C.0. Makaposay

Ipotokon ot &F .06 2026 No g

IMpencenarens (A€ f';/ C.M. Mapreimosa

PA3ZPABOTYHUKU:

boObiieBa Cretnana BnaauMupoBHa — npenogaBarTelb MEXaHUKU 1 HH)XXEHEPHOU rpadukuy,
npejacenarens o0menpodecCuoHAIbHBIX TUCIHUIUIMH benoMopcko-OHexckoro dumnana
OI'BOY BO «'YMP® umenu agmupana C.O. MakapoBay;

MuxaneB Anekcanap Cepreesuu npenogasatens OIl nuciumnnn benomopcko-OHexCKoro
¢unmana ®I'bOY BO «I'YMP® umenn anmupana C.0. Makaposay;

O®unaroBa HOnus HukosaeBHa - HayaJdbHUK OPraHU3alMOHHOIO OT/AENa, MPENnoJaBaTelb
benomopcko-Onesxckoro punnana PI'BOY BO «'YMP® numenu agmupana C.O. MakapoBa»

KoMriekT KOHTpOJIBHO-OIIEHOYHBIX CcpencTtB 1o  ydeOHod mucnmmuimae OI1.04
MarepuanoBenenue pa3paboran B cooTBeTcTBHH ¢ DeaepanbHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM CpPEIHEro MPOQPECCHOHAIBHOTO 00pa3oBaHUs, O0pa3oBaHUSA
(manee - ®I'OC CIIO) no cnenuansHocTH 26.02.03 CynoBoxeHue, yTBEPKACHHBIM IPUKa30M
MunucrepctBa obOpazoBanuss u Hayku Poccmiickoit ®deneparmu ot 12.12.2024 1. Ne 872
(3apeructpupoBan B Muntocte Poccum ot 21.01.2025 r. per. Ne 80985), mo crenuaibHOCTH
26.02.03 CynoBoxxnenue, npodeccruonanbHbiM cTangapToMm 17.015 «CyaoBoauTenb-MeXaHHUK,
YTBEPXKICHHBIM IIPUKAa30M MMUHHUCTEpCTBA TpyAa U COLUAIBHOM 3aliuThl Poccuiickon
Oenepammu ot 08.09.2015 Ne 6121 (3apeructpupoBan MuHucTepcTBOM OCTUIIMK Poccuiickoi
@eneparun 09.10.2015, per. Ne 39273), mnpodeccroHanbHbIM cTaHmaproMm «Matpocy,
YTBEP)KIEHHBIM TPUKa30M MMUHUCTEPCTBA TpyJda U COUMAIbHOM 3amuThl Poccuiickoit
@eneparun ot 3 gexabps 2019 r. N 763n (3apeructpupoBaH MHHHUCTEPCTBOM FOCTUIIUH
Poccuiickoii ®@enepanuu 02.06.2020 No 58543), mpumepHOil 00pa3oBaTebHON MPOrpaMMOn
rocynapctBeHHoro peecrpa I1OII, ¢ yu€rom Crparernn pa3Butusi Bocnutanus B Poccuiickoit
®enepannn Ha nepuoa 10 2030 roxa, npuMEpHO NporpaMMbl BOCTIUTAHUS.
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COJEPKAHUE
MACIIOPT KOMILJIEKTA KOHTPOJIbHO-OLIEHOYHBIX
CPEJICTB
KOJIAPUKATOP OLIEHOYHBIX CPEJCTB

CUCTEMA OIEHKH OBPA3OBATEJIBHBIX JOCTHWXEHUM
OBYYAIOLIUXCHA 110 KAXKAOMY OHEHOYHOMY CPEJACTBY

BAHK KOMIIETEHTHOCTHO-OLEHOYHBIX MATEPHAJIOB J1JIs]
OLEHKH YCBOEHHUSI PABOYEN ITPOTPAMMBI YUYEBHOI1
JUCLUIINHBI
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1. TACIIOPT KOMILIJIEKTA KOHTPOJIbHO-OHEHOYHBIX CPEACTB
MO YYEBHOU JUCHUIIJINHE

OI1.04 MaTepuaJioBeieHHe
1.1. O01acTh NPUMEHEHHUS] KOHTPOJIbHO-0LIEHOYHBIX CPEACTB

KontponbHo-onieHounbie  cpenctBa  (KOC)  saBnsitoTcss  4acThl0O ~ HOPMAaTHUBHO-
METOJIMYECKOr0 OOEeCHeUeHUsI CHCTEMbl OIICHHBAHMS KayecTBa OCBOCHHUS OO0YYaroIIMMHCS
IIPOrpaMMbl  TIOATOTOBKM CIEHUAIMCTOB CPENHEro 3BeHa M0 crnenuanbHocTH  26.02.03
CynoBoxkJieHue 1 00ecreynBaloT NOBBIIIEHHE KaueCcTBa 00pa30BaTeIbLHOrO MpoLiecca.

KOC no y4eOHON TUCHMITIMHE MpEACTaBiseT co00i COBOKYNMHOCTh KOHTPOJIUPYIOMIUX
MaTepuasoB, NPEJHA3HAYEHHBIX JJII HM3MEPEHHUsS YpPOBHS JIOCTIKEHHUS OO0yYaroluMcs
YCTaHOBJICHHBIX PE3YJIbTaTOB OOyUEHHUS.

KOC no yyeOGHON AMCHUIUIMHE HCIOJB3YETCS MPU MPOBEICHUM TEKYIIETO KOHTPOJIS
yCIIEBaEMOCTH U MIPOMEKYTOUHOM aTTecTalMi 00yJyaromuxcs B BUE SK3aMeHa

1.2. Ppe3yabTaThl 0CBOCHHMS TUCHHUILINHBI, OVIEKALNE NTPOBEPKe

Pesynbrarel 00yueHus (0OCBOEHHbIE YMEHMSI, yCBOCHHbIE 3HAHMS)

OCBOCHHBIC YMCHUSA

VY'1. aHanu3upoBaTh CTPYKTYPY U CBOMCTBA MaTepHaJIOB;

V2. CTPOUTH auarpaMmMbl COCTOAHUA JIBOMHBIX CIIJIaBOB,

VY3. 1aBaTh XapakTEpUCTUKY CILJIABaM;

YCBOCHHBIC 3HAHUA

31. cTpoeHuMe U CBOWCTBa MAaTEpHUaJOB, INPUMEHSIEMBIX NPU OKCIUIyaTallud U PEMOHTE
000py10BaHUs CYAHA

32. CyIIHOCTD SIBJICHHM, MPOUCXOAIINX B MaTeprajax Mpy dKCILTyaTallii 000py0BaHUS Cy/IHA;

33. coBpeMEeHHbIE CITOCOOBI MOYYEHHUSI MAaTEPUAIOB C 3aJaHHBIM YPOBHEM JKCIUTyaTallMOHHBIX
CBOICTB;

34. TEXHOJOTUYECKHE MPOIIECCHI 00pa0OTKHU MaTEpPHAIOB;




1.3. Pe3yibTaThl 0CBOCHHUSI Y4eOHOM JMCIUILIMHBI, MO/JIeKalIUe POBEpKe




Kox OK

DopMyIHPOBKA KOMIIETEHIIUH

3HaHusA, yMeHust |

OK 01

Br16upath crmoco0s! perieHus
3a/1a4 npodeccHoHaATBHON
JesITeTbHOCTH MTPUMEHHUTENIHLHO K
Pa3NUYHBIM KOHTEKCTaM

Ymenus:

pacro3HaBaTh 3a/1ady W/WiIU IpoodiieMy B IpodhecCHOHATBHOM H/WIIH COITMaThbHOM KOHTEKCTE, aHATU3UPOBATh U
BbIICIATH e€ cocTaBHBIC YacTH

ONPEIEISTH ITAIBI PEUICHUS 3a]]a4H, COCTABIIATH IJIaH JICHCTBUS, PCATM30BBIBATh COCTABICHHBIN TIIaH,
OTIPEIETISITHh HEOOXOIUMBIE PECYPCHI

BBELIBIIAITE M 9 (hEKTUBHO NCKATh HH(POPMAITHIO, HEOOXOTUMYIO TS PEIICHHS 3a1a9H W/WIH TPOOTIEMBI

BJIAJICTh aKTYJIbHBIMH METOJaMHU paboThl B IPOPEeCCHOHALHON M CMEKHBIX cdhepax

OLICHUBATL PE3YJIbTAT U NOCJICACTBUA CBOUX I[eI\/'ICTBI/II\/'I (CaMOCTOHTeHBHO MJIH C IIOMOIIIBIO HaCTaBHI/IKa)

3HaHHuA:

aKTyaJ'IBHI:Iﬁ HpO(beCCPIOHaJ'IBHLIfI )48 COLIPIaJ'II:HLIﬁ KOHTCKCT, B KOTOPOM HPHUXOAUTCS pa60TaTI> 1 XXHUTb

CTPYKTYypa IIaHa I PELICHHS 3a/1a4, aJITOPUTMbI BBIITOJIHEHHUS pa0d0T B MPo(eCCHOHATBHON U CMEXKHBIX
o0acTax

OCHOBHBIE UCTOUYHMKH WHPOPMAIIH U PECYPCHI AJIS PEILICHHs 3a1a4 U/WIK Po0IieM B POPeCcCHOHATEHOM
W/WIIM COLMAJIBHOM KOHTEKCTE

METOJIBI pabOTHI B Tpo(heccHoHaIbHOM U CMEXHBIX cdhepax

MOPSZIOK OIICHKH PE3yJIbTaTOB PElICHUs 3314 MPOGECCHOHAIBHON NS TeIbHOCTH

OK 02

Hcnons3oBaTh COBPEMEHHBIE
CpeICTBa MOMCKa, aHAJIN3a U
HHTEpIpeTauy HHPOPMaLH, U
UH(QOPMAIIMOHHBIE TEXHOJIOTUH
JUTS BBITIOJTHEHUS 3a7a4

PO eCCHOHATTEHOM
JeSITEeTbHOCTH

YMenus:

OTIpEeCTATH 3a/1a4H JUI TOUCKA WH(GOPMAIINH, TUTAHUPOBATh MPOIECC TIOUCKA, BHIOMPATh HEOOXOIUMbIE
MCTOYHHUKH HH(OpMAITUN

BBIJIEIISATh HanboJiee 3HaUMMOe B MepeyHe HHQOopMaIiu, CTPYKTYPUPOBATh MOJIyYaeMyto HH(pOpMaIIHIo,
0oopMIIATE pe3yabTaThl HOUCKA

OLCHUBATD IMPAKTUYCCKYIO 3HAYMMOCTD PC3YyJIbTATOB ITOMCKA

IIPUMCHSTH CPEACTBA I/IH(I)OpMaHI/IOHHLIX TEXHOJIOTHI JJIA pEHICHUS HpO(l)GCCI/IOHaJ'IBHLIX 3aga4

WCII0JIL30BATh COBPEMEHHOE MPOrpaMMHOe obecrieueHre B MPohecCHOHATBHOM JAeATeIbHOCTH

HCIIOJIb30BATh PA3JIMYHBIC HI/I(i)pOBI)Ie CpeAcTBa IJIsd pCIICHUSA HpO(i)eCCI/IOHaJ'II)HI)IX 3a1a4

3HaHHuA:

HOMCHKJIATYpa I/IH(i)OpMaL[I/IOHHBIX HCTOYHHKOB, IPUMCHACMBIX B HpO(’pCCCHOH&HLHOﬁ JACATCIBbHOCTH

MIPUEMBI CTPYKTYpPHUPOBaHUs HH()OpMAITUU




dhopMmat ohopMiIeHHS PE3YIbTATOB TIOMCKA HH(POPMAIIUU

COBPCMCHHBLIC CPCACTBA U YCTPOﬁCTBa I/IH(i)OpMaTI/BaL[I/II/I, MOPAAOK UX IMPUMCHCHUSA U

IIPpOTrpaMMHOC obecrieucHue B HpO(I)eCCPIOHaJ'ILHOfI JACATCIBHOCTH, B TOM YHCJIC I_[I/I(prBI:Ie CpcacTBa

OK 04 Db deKkTUBHO YMmenus:
B3aMMOJIEHCTBOBATh M Pa0OTAaTh | OPraHW30BBIBATH PAOOTY KOJUICKTHBA U KOMAHJIBI
B KOJUICKTUBC 1 KOMaHJIC B3aMMOACHCTBOBATH C KOJJIETaMH, PYKOBOACTBOM, KIIMEHTaMH B X0JIe TPO(heCCHOHATIBHOMN e TeNbHOCTH
3HaHus:
TICUXOJIOTHYECKUE OCHOBBI JICSITEIbHOCTH KOJUIEKTHBA
HICHXOJIOTHYECKHE 0COOEHHOCTH JTMIHOCTH
OK 05 OcCyIEeCTBIISITh YCTHYIO U YMenus:
MUCbMEHHYIO0 KOMMYHHUKAIWIO HA | TPAMOTHO M3J1araTh CBOM MBICTH U OOPMIISITH JOKYMEHTHI 10 MPO(eCCHOHAIBHOM TEMaTHKE Ha
TOCY/IapCTBEHHOM SI3BIKE TOCY/IaPCTBEHHOM SI3bIKE
Poccniickoit enepanuu ¢ IPOSIBJISATH TOJIEPAHTHOCTH B pab04YeM KOJUIEKTUBE
Y4ETOM OCOOCHHOCTEMH 3HaHus:
COLHMATBHOTO U KYJIbTYPHOTO npaBuia 0(hOPMJICHHS JOKYMEHTOB
KOHTEKCTa NpaBWJIa IOCTPOSHHS YCTHBIX COOOIICHHH
0COOCHHOCTHU COLMAIIBHOTO M KYJBTYPHOTO KOHTEKCTa
OK 06 TIposBISTEH TpaXkIaHCKO- YMmenns:

MaTPUOTHYECKYIO MO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJCHUE Ha OCHOBE
TPaJUIIUOHHBIX POCCUUCKUX
JIyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM 4HCIIE C
Y4€TOM FapMOHU3ALNUN
MEXHALIMOHAIbHBIX U
MEKPEJIUTHO3HBIX OTHOIICHUH,
NPUMEHSTh CTaHAAPTHI
AHTUKOPPYIIIHOHHOTO
TOBEICHUS

IMPOABJIATH I'PAXKIAAHCKO-TIATPUOTUYCCKYIO IMMO3UITHUIO

JACMOHCTPUPOBATH OCO3HAHHOC IMMOBEACHHUE

OIIMCHIBATh 3HAYMMOCTE CBOCH CIICIMAJIBHOCTHU

MNPHUMCHATDH CTAHAAPTHI AHTUKOPPYIIIIMOHHOI'O ITOBECACHUSA

3uanus:

CYIIHOCTH Fpa)KI[aHCKO-HanHOTquCKOﬁ IIO3UITNHU

TpaAuIINOHHBIX O6III€‘I€JIOB€‘I€CKI/IX HCHHOCTefI, B TOM 4HCJIC C YYCTOM IrapMmOHHU3alli MCKHAIITUOHAJILHBIX U
MCIKPCIUTUO3HBIX OTHOIIICHUH

3HAYUMOCTH HpO(beCCI/IOHaJIBHOﬁ JCATCIIPHOCTH 110 CIICHUAJIbHOCTHU

CTaHAapThbl AHTUKOPPYIIIXMOHHOI'O MMOBEACHUA U MTOCJIICACTBUA €0 HAPYIHICHU A
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2. KOOMU®UKATOP OINEHOYHBIX CPEJCTB

OyHKIIMOHAIBHBIN MTPU3HAK
OLICHOYHOTI'O CPEJICTBA
(THIT KOHTPOJIBHOTO

Meton/dhopma KOHTpoIIS

3a/1aHus)
KontponbHast pabora, WHAMBHIYyalbHOE JOMAIHEE 3aJlaHHE,
Pacuérnas 3amaua nabopaTopHas paborta, MPAKTUYECKHE 3aHATHS,
mudGepeHIMpoBaHHbBIN 3a4€T, SK3aMEeH
JIaGoparopHas pabora, NPaKTHYECKHE 3aHSATHS,

HpaI(TI/I‘-IeCKOe 3aJaHucC

b depeHIMpOBaHHbIN 3a4€T, IK3aMEH

Tect, TecToBOE 3a/1aHNE

TectupoBanne, nuddhepeHIIMpOBaHHBIN 3a4ET, IK3aMEeH

[IpoekTHOE 3a1aHKe

VY4eOHbIi MPOEKT, UCCIEeI0BATENIbCKHM, 00yJarOIInl, CEpPBUCHBIH,
COLIMAJIBHBIN TBOPYECKUM, PEKJIIAMHO-ITPE3EHTAllMOHHBII

PacnpeneneHHe THUIIOB KOHTPOJIbHBIX 3aJJaHMi 110 RJIEMEHTaM 3HaHUH U yMGHI/Iﬁ

Coneprxanne yu4eOHOTO
MaTepuana 1o nporpamme
y4eOHOH TUCIIUIUTHHEIL

Tun KOHTPOJIbHOI'O 3aIaHUA

Y1 | V2 |V3 (31 |32 33 |34

Tema 1.1
Marepuaiibl U X
KJ1accu(pUKanus

I1P OK

Tema 1.2
ATOMHO-KpPUCTAJIIMUECKOE

CTPOCHHUC BCIICCTBA. MeTtobl

HNCCICIOBAaHUA

ITP

Tema 2.1

OCHOBHBIE CBEIEHUS O
Ha3HAYEHHMH U CBOMCTBAx
METAJIJIOB U CILIABOB

I1P

Tewma 3.1
CoBpeMeHHbIE CITOCOOBI
MOJTyYeHHUsI MaTepUasIoB U

HU3JEINI U3 HUX C 3aJaHHBIM
YPOBHEM 3KCILTyaTallMOHHBIX

CBOWCTB

I1P

~ O

Tema 3.2
CBapoyHO€ MPOU3BOJICTBO,

TCXHOJIOTHYCCKUC IMMPOLCCChI

00paboTKH

I1P

[IpomexxyTouHnas arrecrauus

OK OK | 9K | OK OK | 5K

VciioBHBIE 0003HAYECHUS

DO — pponTaANBHBIN (YCTHBIN) OTPOC;

TK — TecTOBBII KOHTPOJIB;

OK — npoBepka OnOpHBIX KOHCIIEKTOB;

N3 — BbinonHeHNEe MHANBUAYATbHBIX 3a1aHUI;
[1P — BBIMIOJTHEHNE TPAKTHYECKOU PaOOTHI;

13 — nuddeperunpoBaHHbIi 3aUET

9K - nk3aMeH
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3. CACTEMA OLIEHKH OBPA3OBATEJIbHBIX JJOCTHXKEHUIN OBYUAIOIIUXCS
1O KA’KKAOMY OIEHOYHOMY CPEACTBY

OneHka MHIMBUIYAJbHBIX 00pa30BaTENbHBIX JOCTH)KEHUN MO pe3ysibTaraM TEKYLIETro
KOHTPOJIS U MPOMEKYTOUYHON aTTecTaly MPOU3BOAUTCS B COOTBETCTBUU C YHHUBEPCAIBHOMN
IKajoi (Tadymia)

IIpouent KauecTBeHHas1 OLleHKA MHIUBUIY AIbHBIX
PE3yNIbTaTUBHOCTH 00pa3oBaTeNbHBIX TOCTHKCHUI
(IpaBUIBHBIX .

OTBETOR) 0ai (oTMeTKa) BepOaIbHBIN aHAJIOT

90-100 5 OTJINYHO

80-89 4 XOPOIIO

70-79 3 YIOBJIETBOPUTEIBHO
Menee 70 2 HEYJIOBJIETBOPUTEIBHO

Kpurepun onieHKH BBIITOJIHEHHOTO MPAKTHYECKOTO 3aaHus

OrnenHka 5 («OTIUYHO») CTABUTCS 32 pabOTy, BBIMOJIHEHHYIO MOJHOCTHIO 0€3 OMMOO0K U
HEJIOUETOB.

Onenka 4 («xopoI10») CTaBUTCS 32 padOTY, BBHITIOTHEHHYIO MOJTHOCTHIO, HO TTPH HAIUYUH B
Hel He OoJiee 0JTHOM HerpyOoi OMmHMOKHU M OTHOTO HeAouéTa, He Oosee TpEX HET0UYETOB.

Onenka 3 («yIOBIETBOPUTEIBHO») CTABUTCS, €CIIM 00YUAIONIUICS PABUIBHO BBITOIHUII
He MeHee 2/3 Bceil paboThl WK TOMYCTUII He OoJiee 0JHOU Tpy0oil OmMOKY U JBYX HEI0UETOB, HE
Oonee ogHOM TpyOoil M OMHONM HE TPyOoil ommbOku, He Oonee TPEX HErpyOBIX OMMUOOK, OTHOM
HerpyOoil omMOKH U TpEX HETOUETOB, MPU HATTMYUH YETHIPEX-TISITH HEJJOUETOB.

Onenka 2 («HEYIOBJIETBOPUTEIBHO») CTABUTCS, €CJIM YHMCIO OLIMOOK M HEJI0YETOB
MPEBBICUIIO HOPMY JUISI OLICHKH 3 WJIM MPaBUIJIBHO BBINOJIHEHO MeHee 2/3 Bcel paboThl.

KpI/ITepI/II/I OIICHKH OTBETOB B XOJ€ YCTHOI'O OIIpOCa

OHeHI/IBaeTCSI IIpaBHUIIBHOCTL OTBCTA, o6yqafomerocs1 Ha OJIVH U3 HpI/IBeJIéHHBIX BOITPOCOB.
HpI/I 9TOM BBICTABJIAKOTCA CICAYIOIHEC OLICHKU:

«OTIUYHOY BBICTABIISIETCS MTPU COOIOICHUH 00yYarOIMMCs CIeAYIOUINX YCIOBHI:

— IIOJIHO PAacKpBUI COZAEP)KaHHWE MaTepuana B 00bEME, MPEAyCMOTPEHHOM NPOIPaMMOH,
CoJIepKaHNEeM JIEKITUHN U y4eOHUKOM;

— H3JI0KHJI Marcpurall T'paMOTHBIM SI3BIKOM B OHpGI[GJIGHHOfI JIOTHYECKOM
MOCJIEI0BATEIBHOCTH, TOYHO UCIOJIB3Ys CHEIMATU3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

—I0Ka3aJl yMEHUE WUIIOCTPUPOBATh TEOPETUUECKUE IMOJIOKEHUS KOHKPETHBIMH
pUMepaMu, IPUMEHSATh UX B HOBOW CHTYAIlH IPH BHITIOJIHEHUH NTPAKTUYIECKOTO 3a/1aHHS;

— MPOZAEMOHCTPUPOBAT YCBOGHHE paHEe M3YYCHHBIX COIYTCTBYIOUIMX BOIIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMYMUBOCTD UCIIOIB3YEMBIX ITPH OTBETE YMEHHUI U HaBBIKOB;

— OTBEYaJl CaMOCTOSATEIBHO O3 HaBOSIINX BOMPOCOB ITPENOJaBaTes.

HpI/IMeanI/IGI AJId TOJTYYCHUSA OTMETKHU «OTJIMYHO» BO3MOKHBI OJHA-IBE HCTOYHOCTHU IIPpU
OCBCIICHUU BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BLIKJIIAAKAX, KOTOPLIC O6yanOHlHﬁCﬂ JICTKO
HCITPABUII 11O 3aMCYaHUWIO ITPEIIogaBaTeIIA.

«XOpOH_IO» - OTBCT o6yqafomeroc;1 B OCHOBHOM YJIOBJICTBOPACT Tpe6OBaHI/IHM Ha OLCHKY
«OTJIMYHO», HO IIPU 3TOM MUMECT OAUH U3 HECAOCTATKOB!

— B H3JIOKCHHU JOITYHICHBI HeOOoIbIIIE Hp06em>1, HC HCKa3sHBIIHMEC JIOTHYCCKOIO H
I/IH(I)OpMaI_[I/IOHHOFO COACPpIKaHUA OTBCTA,
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— JOMyLIEHbl OJIMH-IBAa HEIOYETa NPU OCBELIEHUH OCHOBHOIO COZACP)KaHHUA OTBETA,
UCIIPABJICHHBIE 10 3aMEYaHUIO IIPENIOAABATENS;

— JIONyIlleHbl OmnOKa win Oosee ABYX HEIOUYETOB IPH OCBELIEHUH BTOPOCTENIEHHBIX
BOIIPOCOB MJIU B BBIKJIAJKAX, JIETKO UCIIPABJICHHBIC 10 3aMEUaHHUIO IIPENoAaBaTesl.

«Y IOBIIETBOPUTEIILHOY» BBICTABIISIETCS TIPH COOTIOICHUH CIICTYIONINX YCIOBUH:

— HEMOJIHO WJIM HEMOCJIEJA0BATEIbHO PACKPBITO COAEpKaHWE MaTepualia, HO IMOKa3aHO
o0111ee MOHMMaHUE BOMIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUS, TOCTATOUHbIE JJI JaTbHEHIIeTo
YCBOGHHUS MPOTPAMMHOIO Marepuajga, HMEIHCh 3aTPyJHCHHUS WA JOMYIICHb OIMUOKH B
ONPEACIICHUN TIOHATHI, MCIOJIb30BAHUU TEPMUHOJIOTHHM M BBIKJIAJKAX, UCIPABICHHBIE IOCIE
HECKOJIbKMX HAaBOJSIIMX BOIIPOCOB MPENoaaBaTers;

— oOydaromuiicss He CHpaBWICA C NPUMEHEHHEM TEOpUM B HOBOW CHUTyallud IpU
BBITIOJTHCHUH TTPAKTUYECKOTO 3a]JaHHsI, HO BBITIOJTHUII 3aIaHHsI 00513aTEILHOTO YPOBHS CIIOKHOCTH
110 JaHHOU TeMe;

— IIpU 3HAHUU TEOPETHUYECKOTO MaTepualia BhISIBICHA HEAOCTaTOYHAs CPOPMUPOBAHHOCTH
OCHOBHBIX YMEHUM 1 HABBIKOB.

«HeynoBneTBOpUTENbHO» BBICTABIISIETCS ITPH COOJIIOJIEHUH CIEAYIONINX YCIOBUI:

— HE PacKpBITO OCHOBHOE COJIepKaHNe Y4eOHOT0 MaTepHaa,

— 00HapyXEHO HE3HAHWE WM HEMOHMMaHWE OOydJaromuMmcs OoJibIlied WiuM Hauboiee
BaXHOW 4acTH y4eOHOro MaTepHaa;

— JAOITYIICHBL OILIIMOKHA B OIpeaAcCICHUN HOH?ITI/If/'I, IIpu HCIIOJIb30BAHHUU TCPMHUHOJIOTHU N
WHBIX BBIKJIAJIKaX, KOTOPHIE HE WCIPABICHBI TIOCIE HECKOIbKUX HABOJSIINX BOIPOCOB
Tperno/IaBaTels;

— oOyuaromuiics oOHapyKWJI MOJTHOE HE3HAHWE W HETIOHMMAaHHE W3Yy4aeMOTo Y4eOHOTo
MaTtcpHrajia Wihn HE CMOI' OTBCTUTh HU Ha OAWH M3 IMOCTABJICHHBIX BOIIPOCOB IO H3YyHYACMOMY
MaTepHainy.

Kputepuu onieHKH cocTaBieHNs U 0QOPMIIEHHUS OTIOPHBIX KOHCIIEKTOB

B xoxe npoBepku npenonaBaTesieM ONOPHBIE KOHCIEKThI OLCHUBAIOTCS IO CIEAYIOIIUM
KpUTEPUSIM:

1. CooTBeTCTBHE COAECPKAHUS TEME.

2. [IpaBunbHas CTPYKTYpHUPOBAHHOCTh HH(POPMAIUH.

3. Hanuuue orudeckoil cBs3M N3J0KEHHON HH(OpMAIHH.
4. AKKypaTHOCTb U TPAaMOTHOCTb U3JI0KEHHUS.

5. PaboTa cnana B cpok.

Kaxnpiii kputepuil oneHuBaercs 1o S-0annbHOW mikaine. [lpu BeICTaBIEHUM OLIEHKH 3a
OIIOPHBIN KOHCIIEKT BBIBOJAUTCS CPEIHEE 3HAUEHUE OLIEHKH 10 IIATH NEPEYUCICHHBIM KPUTEPHSIM,
OKpYTJISIEMOE IO LIEJIOr0 3HaYEeHNUs (JI0 OLICHKH) 110 MPaBUJIaM OKPYIJICHUS.

Kputepun OIIEHKH BBITIOJHEHUS MPAKTUYECKUX pPabOT W WHIWBHAYAIbHBIX (B T.4.
3a4€THBIX ) 3aIaHUI:

1. 3aganue cunTaeTcs BBIMOJIHEHHBIM O€3yNpeyHoO, eCIH Pe3yIbTaT IPaKTUUeCKOi paboThl
MOJIyYEH MPU MPABUILHOM XOJI€ PEIICHUS 3aJaHUs U aKKYPAaTHOM BBITIOJTHEHHUU.

2. 3ajaHue CYMTACTCS HEBBIMIOJHEHHBIM, €CIIM OOYYalOUIMICS HE MPHUCTYIHI K €ro
BBITIOJTHCHUIO WJIM JIOMYCTWJI B HEM TOTPENTHOCTh, CUUTAIONIYIOCS, B COOTBETCTBUU C IICIIBIO
paboThI, OIITHOKOM.

B X0A€ OLCHUBAHUA BBIIMOJIHCHUA TIPAKTUUCCKHUX W HWHAWBUAYAJIBHBIX 3aI[aHI/Iﬁ
HCIIOJIb3YCTCA naTuOaUIbHAsg CHUCTEMA OILICHOK. ITonoxxurenbpHas OLICHKAa («3», ((4)), ((5»)
BBICTABJISACTCA, KOTI'Ja 06yanOIHHfICH MoKasaJl BJIaACHHWEC OCHOBHBIM YMCHHAMU B paMKax
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BBITIOJTHEHHSI PAKTUYECKON pabOThl WM WHANBUAYAIBHOTO 3aJaHMs:
1. «OTAMYHOY» BBICTABIISETCS IPHU COOTIOCHUH CIICTYIONINX YCIOBUH:

— o0yyYaroIuicsl caMOCTOSITENbHO BBIIIOJHWI BCE ITalbl pEIIEHUs 3aJad B paMKax
BBIIIOJIHEHUSI IPAKTUYECKUX U MHIUBUyaJIbHBIX 33/IaHUN;

— paboTa BBINIOJHEHA TOJHOCTBIO W TIOJNYYEH BEPHBIM OTBET WJIM HHOE Tpedyemoe
npejCcTaBIeHNE pe3ysbTaTa paboThI.

2. «XO0poI110» BBICTABIISACTCS MPU COOTIOICHUH CIEAYIOIINX YCIOBHIMA:

— paboTa BBINOJIHEHA MOJIHOCTHIO, HO MPHU BBHINOJHEHUH OOHAPYKUJIOCh HEIOCTATOYHOE
BJIa/ICHNE HaBbIKaMU pabOThl ¢ MHCTpYMEHTapueM (00opyaoBaHue, IPUOOPHI U T.II.) B paMKax
MOCTaBIICHHOW 3a/1a4H;

— IPaBWJIBHO BBIMIOJIHEHA O0JbIIas 4acTh padoThl (cBbiiIe 85 %);

— paboTa BBINOJIHEHA MOJIHOCTHIO, HO HCIIOJIb30BaHbl HAMMEHEE ONTUMAJIbHBIE TTOIX0IbI K
PEIIEHUIO MTOCTABIICHHOM 3a/1auH.

3. «Y 10BIETBOPUTEIHHO» BBICTABIISETCS MPU COOITIOACHNUHN CIEIYIOIMINX YCIOBHIA:

— paboTa BBINOJIHEHA HE TIOJTHOCTHIO, JIOMYIIEHO Oosiee TPEX OMMUOOK, HO 00yUarOIIUIC
BJIa/IceT OCHOBHBIMHU HaBBIKAMU pa0OThI C HHCTPYMEHTapueM (000pyI0oBaHue, MPUOOPHI U T.IL.),
TpeOyeMbIM ISl peIIeHUs TOCTaBICHHOM 3a/1a4H.

4, «HGYILOBJIGTBOPI/ITGJIBHO» BBICTABJIACTCA IIPU CO6J'IIO,Z[€HI/II/I ($1(571474:0)11170,€ YCHOBHﬁI

— JOIMYHICHBI CYHICCTBCHHBIC OH_II/I6KI/I, IIOKa3aBIIHEC, YTO 06yqafoumﬁc;1 HEC BJIaacCT
00s13aTeNbHBIMU 3HAaHUAMU, YMCHHAMU WM HABBIKAMH pa6OTLI Ha IIK wnm 3HauuTennpHas 4acTh
pa6OTBI BBITIOJIHCHA HE CAMOCTOATCIIBHO.

KpI/ITepI/II/I OILI€CHKH B XOA€ 3K3aMCHa

B ocHoOBe oneHkH npu cade dK3aMeHa JIKUT NATHOaUIbHAs cuctema (5 «OTIu4HO», 4
«XOPOIIOY», 3 «yOBIETBOPUTEIHHOY, 2 «HEYAOBICTBOPUTEIHHO).

1. OtBer olEHUBAaeTCSA HA «OTIUYHO», €CIIM OOYYAlONIMIiCS WCYEPIBIBAOIIE,
MOCJICI0BATEIbHO, TPAMOTHO W JIOTHYECKH CTPOMHO M3JlaraeT mMaTepuas Mo Bompocam Ouiera
(Tecta), HE 3aTPyMHSAETCS C OTBETOM NPU BUIOW3MECHCHUU 3aJaHHsI, CBOOOJHO CIIPABISCTCS C
peIlleHneM MPAKTHYECKUX 3a7ad U CrocoOeH 000CHOBATh MPHHSTHIC PEIICHMs, HE JOMyCKaeT
OIIIMOOK.

2. OTBeT OLIEHHBAETCS Ha «XOPOIIOY, €Cli O0ydaroluiicss TBEPIO 3HAET MPOTPAMMHBII
MaTepuai, FpaMOTHO M IO CYIIECTBY €ro M3Jaraer, He JOIMYCKAaeT CyIIeCTBEHHBIX HETOYHOCTEH
[P OTBETAX, YMEET IPAMOTHO MPUMEHSTh TEOPETHUECKHE 3HAHUS Ha MPAKTHKE, a TAK)KE BIIaJIeeT
HEO0OXOAMMBIMH HABBIKAMU PEIICHUS MPAKTUYECKUX 3a]1a4.

3. OTBeT OOCHUBACTCA Ha «YAOBJICTBOPHUTCIIBHO», CCJIIH o6yqafom1/1171c;1 OCBOMJI TOJIBKO
OCHOBHOI mMarcepuaj, OJHAKO HC 3HACT OTACJIbHBIX z{eTaneﬁ, AOIYCKA€T HETOYHOCTH U
HCKOPPCKTHLIC (bOpMy.]'II/IpOBKI/I, HapymaceT IOCJICAOBATCIBbHOCTL B H3JIOKCHHHU MaATCpHajia H
HCIIBITBIBACT 3aTPYAHCHUA ITPH BBIITOJITHCHHUU ITPAKTUYICCKUX SaI[aHI/If/'I.

4. OTBeT OLIEHUBAETCS Ha «HEYAOBJIETBOPUTEIHLHO», €CIM OOYYarolIMiics HE pPacKphLI
OCHOBHOE COJIep)KaHHWE MaTepHaja, JIONyCKaeT CYIIECTBEHHbIE OIIMOKH, C OONBIINMHU
3aTpyTHEHUSIMU BBITOIHSIET MPAKTUUYECKHE 3a/1aHusl.
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4. BAHK KOMIIETEHTHOCTHO-OHEHOYHbBIX MATEPHUAJIOB I OHEHKHA

YCBOEHMS YYEFHOM JUCHUTIJINHBI

4.1 Texkymuii KOHTPOJIb

4.1.2. IPAKTUYECKHUE 3AHATUA

IIepeueHb NPaKTUUECKUX 3aAHATUN

Ne u nazBanue npakTudeckoro | Pasgea | KoanuectBo | @opmMupyeMble KOMIIETEHIIUN B
3aHATHS Tema 4acoB coorBeTcTBUU ¢ PI'OC CIIO,
MK IIIHB
IIpaktnueckoe  3anstue  Nel | Pasznmen 1 2 OK 01- OK02, OK 04- OK 06
O3HakOMIICHHE C  METOJIMKOH | Tema 1.1
U3MEpEeHUs TBEPAOCTH 110 METOLY
bpunens u merony Pokeruia.
[Ipaktnueckoe  3anstue  Ne2 | Paszmen 1 2 OK 01- OK02, OK 04- OK 06
XapakTepuc Tema 1.2
TUKA  JUarpaMMbl  COCTOSIHHS
KEJe30 — HEMEHTHUT
[Ipaktnueckoe  3anstue  Ne3 | Pasznmen 1 2 OK 01- OKO02, OK 04- OK 06
3akanka M OTHYCK  CTalH. | Tema 1.3
Hopmanuzanust ~ yraepoaucToi
CTaJIH.
[Ipaktuueckoe  3anstue  Ne4 | Paznmen 2 2 OK 01- OK02, OK 04- OK 06
N3ydeHue CTpyKTypbl U CBOWCTB | Tema 2.1
YYT'YHOB.
[Ipaktnueckoe  3ansatueNeS | Pasnmen 2 2 OK 01- OK02, OK 04- OK 06

N3yueHne CTpyKTypbl U CBOWCTB | Tema 2.1
JIETUPOBAHHBIX CTAJIEH.

[Ipaktnueckoe 3ansatue Ne6 | Paznmen 2 2 OK 01- OKO02, OK 04- OK 06
N3ydenue CTpyKTypbl U CBOMCTB | Tema 2.2
LIBETHBIX CILUIABOB

Hroro: 12

IMPAKTUYECKAS PABOTA 1

Tema: O3HaKoMJIeHHE ¢ METOAMKON U3MepeHHus TBEpaocTH Mo MeTony bpunens u merony
Poksesia

esb NpakTH4YeCKOro 3aHATHS |
NpruoOpeTeHNe MPAaKTUYECKUX HABBIKOB 110 HCIONB30BAHUIO MPUOOPOB IS  ONpPENEIICHHS
TBEPJOCTH METAIIIOB
3aKpeIieHne HaBBIKOB 10 MCIIOJIB30BAHUIO MPHOOPOB
(hopMHUpOBaHKE KOMIIETEHITNI/KOMIIETEHTHOCTEH B COOTBETCTBUU ¢ TpeboBanusiMu OI'OC
CIIO: OK 01, OK 02, OK4 — OK 06
TpeboBaHus K pe3yiabTaTaM OCBOSHHS YIeOHON AUCIUIUIMHEL B cooTBeTcTBHH ¢ PI'OC CIIO
OO0yuaromuiicst JOIHKeH

YMCThb!

aHaJIM3MPOBATh CTPYKTYPY M CBOMCTBA MaTepHaioB;
CTPOHTD AWAarpaMMBbl COCTOSTHUS IBOIHBIX CILIaBOB;

AaBaThb XapaKTEPUCTUKY CILIaBaM.

3HATh.
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- CTPOEHHUE U CBOWCTBA KOHCTPYKIIMOHHBIX U SKCIUTyaTAIlMOHHBIX MaTepUaIoB, MPUMEHSIEMBIX TIPH
PEMOHTe, SKCILTyaTallii U TEXHUYECKOM 00CITyKUBaHHH;

- CYUTHOCTb SIBJIGHUH, TPOUCXOASIINX B MaTepUalIaX B YCIOBUAX IKCIUTyaTallliy U3AEIIHS;

- COBPEMEHHBIE CITOCOOBI TOIyYEeHUS MaTepHajoB M HW3IENHA M3 HUX C 3aJaHHBIM YpPOBHEM
9KCIUTyaTaIllMOHHBIX CBOICTB, CBAPOYHOE IMPOU3BOICTBO, TEXHOJIOTHUECKHE TIPOIIECCHl 00paboOTKH.

Bpemsi BbInosiHeHHs1: 2 aKaJIeMHUYECKHX Yaca
Conep:xanue padoThbI:
O3HaKOMUTBCS C METOJIMKOM U3MEpeHus TBEp1oCcTH o MeToy bpunens u merony Poxsenna TIH
u TK (ctp. 11 — 15 yu. mocobue).
CnocobHocTh MeTayia (crjiaBa) CONPOTHUBIATHCS BO3JEHCTBHIO BHEIIHUX CHJI XapaKTEepPH3YyeTcs
MEXaHHYECKHMH CBOICTBAMH.
HanpsbxeHwne - BeTuarHa HArpy3KH, OTHECEHHAS K €IMHUIIE TUTOIA/IH IOTIEPEYHOTO CEUEHUS UCTIBITYEMOTO
obpasia.

[leopmanus - n3MeHeHrne GOpMbI U pa3MepOB TBEPAOTO TeNa MO BIUIHUEM
MIPUJIOKEHHBIX BHEIIHUX CHII. Pasnmuaror medopMaruu pacTshKeHHs /CKaThs, H3ruda, KpydeHus, cpesa.
Hx BO31EHCTBIE MOKET OBITH KOMOMHHUPOBAHHEIM.
IIpoYHOCTh - CIIOCOOHOCTH MaTepHaja CONPOTHBIATHCA PAa3pPyIIEHUIO TOJ AeWcTBHEM Harpy3ok. II.
OLIEHMBAETCsI IIpeesioM NpoyHocTH (0B, MIla).
YOpyroctb - CrocOOHOCTh MaTepraia BOCCTAHABIMBATH TEPBOHAYAIBHYIO (OpMYy M pa3Mephl IOCie
cHATHS Harpy3ku (o ym, Mlla).
[I1acTHYHOCTD - CHOCOOHOCTH MaTepralia IPUHUMATh HOBYIO (JOPMY U pa3Mepsl Mo/ AeHCTBUEM BHEITHIX
CHJI He paspymiasch [ImacTuaHOCTh XapaKkTepu3yeTcsl OTHOCUTENBHBIM YATIMHEHHEM (CykeHuem). / 0, % /.
Ynaprast BA3KOCTh - CHOCOOHOCTh MaTepHalia COMPOTHBILITHCS THHaMudeckuM Harpy3kam KC, MJ[x/ m2.
I{ukanyeckass BS3KOCTb - CIIOCOOHOCTh MaTepHajoB MOIVIOIATh SHEPTHIO MPH MOBTOPHO—TIEPEMEHHBIX
(3HaKONEpEMEHHBIX ) Harpy3Kax.
TBEPIOCTH - CITOCOOHOCTH MaTeprata COMPOTUBIIATHCS MPOHUKHOBEHHIO B HETO JIPYToro, 6oiee TBEPIOTO
tena. T. onpenenstoT pa3HbIMHU CIIOCOOAMH.
ITo metony bpuHenis B MOBEpXHOCTh MaTeprala BIaBIMBAETCA CTAIBHOW 3aKaJIEHHBIN
mapuk auameTpoM D mopn nmelfictBrueM Harpy3kud P u mocie CHSATHS Harpy3kd H3MepseTcsl TuameTp
orreyarka d. Yucno tBEpmoctu mo bpunemmo HB mopcumThiBaeTCsl Kak OTHOIIEHHWE HArpy3ku Pk
TUTOIIA/IN TIOBEPXHOCTH c(hepUIECcKOro OTIe4aTok M.
[lony4enue pesyinbraTta no tabnunam, HB< 450.
ITo mMeTony PokBemia B MOBEpXHOCTh MaTepHaia BIaBIUBACTCA alIMa3HBIM KOHYC C YTIIOM IPU BEPIIUHE
120 ° mnm cranbHOM miapuk auamerpom 1,588MM. YcimoBHas Mepa TBEPIOCTH MpPUHUMAETCs TyOuHA
OTIIeYaTKa.

Uwncno tBEpHOCTH, onpenenéHHoe MetoqoM PoxBenna, obo3HauaeTcst HR u BeIpakaeTcss B yCIOBHBIX
Oe3pa3MepHBIX SAMHUIIAX.

OobopynoBanue:

o VYuebHoe nocobue

. Teepnomepsr THI u TK.

. Jlyna ¢ rpagynpoBaHHOM IIKaJIOMH.
o OOpa31bl UyTYHOB U CTaJICH.

. CripaBoYHBIC TAOJIUIIBI.

KoHnTpoJbHBIE BONIPOCHI:

Ha3sosute otnnums tBepromepos TII u TK.
[laiite onpeneneHue TBEPAOCTH.

Cpasnute metonabl bpunens u Poksesnna.
Jla¥ite onpenencHue IPOYHOCTH.

Yro Takoe nedopmanus marepuana?

A S

TpeGoBanus Kk 0TUETY N0 NPpaKTHUYeCKO# padore:
BrimonHenHas paGota mpejacTaBiseTcs MpernojaBaTeNlto B padoueil TeTpaau WM TeTpaau AJs
BBITNIOJTHEHMSI TPAKTUYECKUX PabOT
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Kpurepun onenuBanus:

«2» - 3aJ]aHNe HE BBINIOJIHEHO;

«3» - BepHO opopmiieH OTUYET U 1aH 1 OTBeT;

«4» - BepHO 0pOpMIIEH OTUET U JaHO 2 OTBETA;
«5» - BepHO 0(hopMIIeH OTUET U JIaHBI BCE OTBETHI

INPAKTHYECKAS PABOTA 2

Tema: XapaKkTepUCTUKM IMATPAMMBbI COCTOSTHHSI 5KeJj1e30 - IEMEHTUT.

Iesb NPaKTUYECKOTO 3aHITHS:

3aKpeIUICHUE HaBBIKOB 10 pabote ¢ auarpammoii cocrostaus Fe — Fes C.

- (hopMHUpOBaHKE KOMIIECTEHITNH/KOMIIETCHTHOCTEH B COOTBETCTBUU ¢ TpeboBanusiMu OI'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpeboBaHuUs K pe3yiabTaTaM OCBOSHHS YIeOHON AUCHUILUIMHEL B cooTBeTcTBHU ¢ DI'OC CIIO

—  OOyuaromnuiics J0JKeH

YMETb:

- aHAJIM3UPOBATh CTPYKTYPY M CBOMCTBA MaTEpUANIOB;

- CTPOUTH AMAarpaMMbl COCTOSTHUS IBOIHBIX CILIaBOB;

- JIaBaTh XapaKTEePUCTUKY CIIJIaBaM

3HATE:!

- CTPOCHHE U CBOICTBA KOHCTPYKLMOHHBIX U SKCIUTyaTallHOHHBIX MAaTEPHAJIOB, TPUMEHSIEMBIX MIPH
PEMOHTe, SKCITTyaTallii U TEXHHYECKOM 00CTyKUBaHHH;

- CYUTHOCTH SIBJICHUH, TPOUCXOISIINX B MaTepUaAIaX B YCIOBHUAX IKCIUTyaTallly HU3AEIIHS;

—  COBpPEMEHHBIE CITOCOOBI TIOMYYEHHS MaTepHhajoB W W3JENWH W3 HUX C 3aJaHHBIM YPOBHEM
9KCIUTyaTallMOHHBIX CBOIMCTB, CBAPOYHOE IMMPOU3BOJCTBO, TEXHOJIOTHUECKHE TPOIIECCHl 00paboTKH

Bpems BbInoTHeHNs: 2 akaIeMUYECKHX Yaca

Coaepxanue padoThI:

Huarpamm coctostaus Fe — Fe 3 C npuMeHSIOT 17151 OTpeeIICHNs TEIIOBBIX PEKUMOB TEpMOOOPaOOTKH U
ropsuelr 0O6paboTKM JaBiieHHEM (KOBKa, MPOKAaTKa, IITAMIIOBKA), a B JUTCHHOM NPOM3BOJACTBE IS
ompeneneHus til., YT0 HeOOXOAMMO Il Ha3HAUEHHS PEXMMa 3aJTUBKHU JKHJIKOTO YKeJIe30yTIIEPOAUCTOTO
crutaBa B (hopMy.

Xox padoThI:

1. CocraBuTh TaONUIy NpEeBPAIEHUH M0 3aaHHBIM JIHHUAM

NeNe | JIunus Ha Temneparyp. CymHocCTh Kpurnueckue
JaarpamMme MPEBPAILLICHUE | MTPEBpPALLICHUAN Touku

2. Onucatp npeBpalleHus, IpoTeKarIue B ctaiu ¢ coaepxanuem 0,8% C
NpY OXJIKACHUH / HarpeBe.
3. Onucatp npeBpalieHus, MPOTEKAIONINE B 10/ 32 9BTEKTHUECKUE YYTYHBI
MIPH OXJTAKACHNY / HarpeBe.

KOHTI)O.T[I)HBIC BOIIPOCHI:

1. Haiigure Touky 3BTEeKTHMKM Ha quarpamme. Jlaiite el moHATHE.

2. JlaiTe IMOHATHE IBTEKTOMAHON TOUKH.

3. Jaiite NOHATHE CTPYKTYPHBIM OCTABJISIFOLINM CTAJIEH U YyTYHOB.
OobopynoBanue:

. JlaGopaTopHbie CTEH/IBI.
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TpeGoBanus Kk 0TUETY N0 NPpaKTHYecKOi padore:
BrimonHeHHOe 3a7jaHKe TpeACTaBiIsIeTCs MpenojaBaTeso B pabodyel TeTpaan Win TeTpaau A
BBITNIOJIHEHUSI TPAKTUYECKUX paboT

Kpurtepun onennBanus:

«2» - 3aJJaHU€E HE BBINIOJIHEHO;

«3» - BepHO oopMIIeH OTUET U J1aH 1 OTBeT;

«4» - BepHO 0(popMIIeH OTUET U 1aHO 2 OTBETA;
«5» - BepHO 0pOpMIIEH OTUET U JaHBI BCE OTBETHI

IMPAKTUYECKAS PABOTA 3

Tema: 3akajika u ornyck crajiu. Hopmaauzanus yriepoaucToi cTajim.

Lesb NpaKkTHYECKOTO 3aHATHA:

- W3yYCHHE BIUSIHUS TEPMUUECKOW OOpabOTKM Ha MEXaHWYECKHUE CBOWCTBA KOHCTPYKIIMOHHOW H
MHCTPYMEHTAIBHOU CTanei.

— (hopMHUpOBaHKHE KOMIIETEHITUI/KOMIIETEHTHOCTEH B COOTBETCTBUU ¢ TpeboBanusimu OI'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpeboBaHuUs K pe3ynbTaTaM OCBOSHHUS YUeOHOU JUCITUIUIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO

—  OOyuaronuiics 10JDKeH

YMETB!

- aHaJM3UPOBATh CTPYKTYPY U CBOHCTBA MaTepHAIOB;

- CTPOUTH JHarPaMMBI COCTOSIHUSI IBOMHBIX CIUIABOB;

- JIaBaTh XapaKTEPUCTUKY CILIaBaM

3HATB:

- CTPOEHHE U CBOWCTBA KOHCTPYKIIMOHHBIX W SKCIUTYaTAIIMOHHBIX MaTepPHAIOB, IPUMEHSEMBIX MTPH
PEMOHTE, SKCIUTyaTallii U TEXHUIECKOM O00CITYKHBAHUM,

- CYIIHOCTb SIBIICHHI, IIPOUCXOJISIINX B MaTEpUaANaX B YCIOBUIX 3KCILTyaTalluy U3JICIIHS;

— COBpPEMEHHBIE CHOCOOBI IOJIyYEHHMS MAaTepUaJOB W H3IENUIl W3 HHUX C 3aJaHHBIM YPOBHEM
9KCIUTyaTallMOHHBIX CBOMCTB, CBAPOUYHOE IPOU3BOACTBO, TEXHOJIOTHYECKHUE IIPOLIECCHl 00paOOTKH

Bpemsi BbINOTHEHUs: 2 aKaJeMUYEeCKUX Yaca

Coaepxanue padoThI:

Tepmuueckas 00paboTKa - TEMJIOBOE BO3AEHCTBHE HAa METANIbl M CIUIABBI C LEIbI0 H3MEHEHHUS HX
CTPYKTYpBI M CBOMCTB, COCTOSIEE B HarpeBe A0 ONPEACIEHHON TeMIeparypbl, BBIAEPIKKE IIPU ITOU
TEMIIepaType W MOCIEIYIOMEM OXJIaXIECHHUH C 3aJaHHOW CKOpPOCThIO. Pa3nmnuaroT mpoMeXyTOuHYIO U
OKOHYATENHHYI0 TEPMOOOPaOOTKY.

OcuoBHbMU BufaMu TO SIBISIOTCS OTXKUT, HOPMaIU3alys, 3aKajaka 1 OTIIYCK.

1. HapucoBaTh AuarpaMMy MHTEPBAJIOB 3aKAJIOUHBIX TEMIEPATYP IS

YIJIEPOJIUCTHIX CTAJICH.

2. Onpenenuth yCIOBUS 3aKaJIKHU JJIS JOIBTEKTOUIHBIX U 3a9BTEKTOUIHBIX

cTanei.

3. PaccMoTpeTh u 3aprcOBaTh MUKPOCTPYKTYPBI YTIIEPOJIUCTHIX CTajel Tociie

3aKaJKU U OTIIyCKa:

a) KOHCTPYKIIMOHHAs CcTajb (45);

0) nHCTpyMeHTaNbHas cTayb (Y9A)

4. I3yuuTh 1 3a1TUCaTh OPUEHTUPOBOUHBIE PEKUMBI UCCIIEAYEMBIX CTalleh

(yuebHOE ocobue ctp. 76 -77)

OobopynoBanue:
° Yuebuoe mmocoodue.
° IImakatel.

KonTtposbHbie BONPOCHI:
1. Jlatb ompeneneHne TepMUYECcKoil 00pabOTKH.
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Ha3oBute ycnoBus 3aKaiku.

OObscHUTE pa3InyKs 3aKaJKd U HOPMaJIM3allku.
HasoBute BUIBI U pEXKUMBI OTITYCKA.

JlaTh OHATHE MapTEHCUTHOIO NTPEBPALICHUSI.

kW

TpebGoBanus k 0oTYETY N0 NPpaKTHYecKOi padore:

BrimonHenHast paboTta mpejcTaBiseTcs MpernojaBaTenio B paboueil TeTpaau WiIu TETpaau st
BBITMIOJTHEHUSI TPAKTUYECKUX PadoOT U T.I.

Kpurepun onenuBanus:

«2» - 3aJ]aHNe HE BBINIOJIHEHO;

«3» - BepHO opopmIiieH OTUYET U 1aH 1 OTBeT;

«4» - BepHO 0pOpMIIEH OTUET U JJaHO 2 OTBETA;

«5» - BepHO 0(hopMIIEH OTUET U JIaHBI BCE OTBETHI

ITPAKTUYECKAS PABOTA 4

Tema: U3yuyeHue CTPYKTYpPbl U CBOHCTB YyI'YHOB.

Leab npakTHYeCKOTo 3aHATHS:

- N3yYeHHE CTPYKTYPHI M CBOUCTB YYT'YHOB

— (hopMHUpOBaHKE KOMIIETEHITUI/KOMIIETCHTHOCTEH B COOTBETCTBUU ¢ TpeboBanusimu OI'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpeboBaHUs K pe3ynbTaTaM OCBOSHHUS YUeOHOU JUCITUIUIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO

—  OOyuaromnuiics 10JDKEH

YMETB!

- aHaJM3UPOBATh CTPYKTYPY U CBOHCTBA MaTEepHAIOB;

- CTpOUTH AuarpaMMbl COCTOAHUA ILBOfIHBIX CIIJIaBOB;

- JIaBaTh XapaKTEPUCTUKY CILIaBaM

3HATB:

- CTPOCHHE U CBOMCTBA KOHCTPYKIIMOHHBIX U OKCINTyaTallMOHHBIX MaT€puajioB, IPUMECHIACMBIX IIPU
PEMOHTE, SKCIUTyaTallu 1 TCXHUYCCKOM O6CJIY)KI/IBaHI/II/I;

- CYITHOCTB SIBJICHI/Iﬁ, IMPOUCXOJAIINX B MaTC€pHraiaX B YCJIOBUAX SKCILTyaTallu U3OCIINUA,

— COBpPEMEHHBIE CHOCOOBI IOJIyYEHHS MAaTepUaJOB W H3IENUIl W3 HHUX C 3aJaHHBIM YPOBHEM
9KCIUTyaTallMOHHBIX CBOMCTB, CBAPOUYHOE IPOU3BOACTBO, TEXHOJIOTHYECKHUE IIPOLIECCHl 00PaOOTKH

Bpemst BbINOTHEHUs: 2 aKaJeMUYECKUX Yaca

Coaepxanue padoThI:

1. PaccMmoTpuTe W 3apucyiiTe MHKPOCTPYKTYpPBI CEpPBIX UYTYHOB C Pa3IMYHOW METaIUTHYECKOM
OCHOBOM:

a) MEPIUTHOM;

b) (beppuTHOI;

C) (heppHuTO-TICPIUTHOM.

2. Paccmotpurte 1 3apucyiiTe MUKpOCTPYKTYPBI KOBKUX UYT'YHOB.

3. Paccmotpute 1 3apHucyiiTe MUKPOCTPYKTYPY BBICOKOIIPOYHOI'O YyTyHA.

4, Onwumute cBoiicTBa uyryHOB Mapok CY 24 (tabmn. 33), KUY 33— 8§ (Tabm. 35),

BY 60- 2 (Tabun. 38),

5. OdopmuTe 00ITYIO TAOIHUILY:
Ne HaumenoBanue Mapxka MexaHnueckre CBOMCTBA ®dopma Merannuyeckas
[INe | wyryna 4yryHa rpagura OCHOBa

OB 5 HB

1 cepbli
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2 KOBKHM
BBICOKOHpO‘lHBIfI
3
Oo6opynoBanue:
. Y4eOHoe nocobue
. MHuUKpOCKOIL.
o Muxkpouutn@sl 4yryHOB.
o Huarpamma coctosinus “Fe — Fes C “.

KonTposbHbIE BONIPOCHI:

HazoBute oTinuns 6enbIX U CephIX UyT'yHOB.

Kaxk nonyyaror KoBKuii 4yryH?

Haiinure na quarpamme coctosinusi Fe — C o6macte 4yryHoB.
Kaxk nmosy4atoT BBICOKONPOYHBIN YyTyH?

HazoBuTe MeTaminueckue OCHOBBI UyTyHOB.

SNk WD =

TpeGoBanus K 0TUETY N0 MPpaKTHUYECKO padore:

BrimonnenHas paGota mpejcTaBiseTcs MpenojaBaTeo B padouell TeTpaau WiId TeTpaau AJs
BBITTOJIHEHHS TPAKTUYECKUX PaOOT U T.II.

Kpurepuu onenuBanus:

«2» - 3aJ]aHi€E HE BBIMIOJIHEHO;

«3» - BepHO ohopmiieH OTUET U 1aH 1 OTBeT;

«4» - BepHO o(popMIIeH OTUET U 1aHO 2 OTBETA;

«5» - BepHO 0(hOopMIIEH OTUET U J1aHbI BCE OTBETHI

ITPAKTUYECKASA PABOTA 5

Tema: M3yuyeHue CTPYKTYpbI U CBOMCTB JICTHPOBAHHBIX CTaJIei.

enp NpakTHYeCKOro 3aHATHA:

U3yUYCHHE CTPYKTYPbI U CBOICTB JIETHPOBAHHBIX CTaJeil U BIUSHNAE TEPMOOOPaOOTKH HAa MX MEXaHUYECKHUE
CBOMCTBA.

— (dhopMUpOBaHKE KOMIETCHIIHI/KOMIIETEHTHOCTEH B COOTBETCTBUH ¢ TpeboBanusimu GI'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpeboBanus K pe3yabTaTaM 0CBOSHHUS y4eOHOH nucuuiuinHel B cootBeTcTBrM ¢ PI'OC CIIO

—  OOyuarommiicst J0JKEH

YMETb:

- aHAIIM3UPOBATh CTPYKTYPY U CBOMCTBA MaTEPUANIOB;

- CTPOMTH AWArPaMMBbI COCTOSIHUS IBOMHBIX CIUIABOB;

- JlaBaTh XapaKTEPUCTUKY CIlJIaBam

3HATE:!

- CTPOECHHE U CBOICTBAa KOHCTPYKLIMOHHBIX U KCIUTyaTallMOHHBIX MAaTE€pPHUAJIOB, IPUMEHSIEMBIX MIPH
PEMOHTE, SKCIUTyaTallui 1 TEXHUUECKOM 00CITyKHBaHUM;

- CYLIHOCTB SIBJICHUH, TPOUCXOASIINX B MAaTEpUAIaX B YCIOBUAX IKCIUTyaTally U3AEIIHS;

— COBpEMEHHBIE CHOCOOBl TONyYeHHS MAaTepUalOB W H3IENUi W3 HHUX C 3aJaHHBIM YPOBHEM
9KCIUTyaTallHOHHBIX CBOMCTB, CBAPOYHOE MPOHU3BOACTBO, TEXHOIOTUUECKHUE MTPOLIECCHl 00paObOTKH

Bpems BbInoTHeHHs: 2 akaleMUYECKHX Yaca

Conep:xanue padoThbl:

WzyunTe MUKPOCTPYKTYpHI JETHPOBAHHBIX CTalleH, MpoaHaIM3UPYHTE BIMSHAE TEPMOOOPaOOTKH HA HX
MEXaHUYECKHE CBOMCTBA.

1. N3yunte u 3apucyite MHKPOCTPYKTYpPbI JIETUPOBAHHBIX KOHCTPYKIIMOHHBIX CTaJIeH
CIEIYIOLIUX MapoOK:

a) 40X, a) (mepnmutHsIi Ki1acc); 0) 18X2H4BA (MapTeHCUTHBIN Kiacc);

B) P18 (xapOuansiii knacc); ) X18H9 (aycTeHuTHBII Kiacc);

n) 3X13 (beppuTHBIi K1ace).
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2. CocTtaBe TaONMIly MEXaHUYECKUX CBOWMCTB 3apHMCOBAHHBIX CTAJEH MOCIEe UX TEPMHUUECKOM
00paboTtku (Tabmu. 28 — 32):

Ne Pexum MuxkpocTpykTypa MexaHnueckue CBOMCTBA

No | Mapka | Kinace TEPMUYECKON | cranu

cranm 00paboTku OB, 3, % HB
MIlIa

Oo6opynoBanue:
. VY4eOHoe nocobue
. MHuUKpOCKOIL.
o Muxkponuudsr.
KoHTposbHbIE BONIPOCHI:
l. Knaccugunupyiite erupoBanHble CTaIH M0 HA3HAYEHUIO / CTPYKTYpeE.
2. HazoBute pesxuMbl TepMOOOPaOOTKH.
3. Krnaccudumnupyiite JerupoBaHHbIE CTaIH IO MPOLEHTHOMY COICPKAHUIO JICTHPYIOIIHX
3JIEMEHTOB.
4. Kak nerupyromiye 31eMeHThI BIUSAIOT Ha CBOMCTBA cTaneu?
5. UeM cTanu oTiIM4aroTcsi OT YyTyHOB?

TpeOoBanusi K 0T4ETY 1O J1a0OpaTOPHOI padore:
BrimonnenHast pabota mpencTaBisieTCsl MPernojaBaTenio B padoueil TeTpaau Wid TETpaau s
BBITMIOJIHEHUSI IPAKTUYECKUX PalboT.

Kpurepuu oneHuBanus:

«2» - 3aJ1aHKE HE BBHITIOJIHEHO;

«3» - BepHO 0(hopMIICH OTYET U AaH 1 OTBeT;

«4» - BepHO 0(popMIIeH OTUET U 1aHO 2 OTBETA;
«5» - BepHO 0(hOpMIICH OTYET U JaHBI BCE OTBETHI

ITPAKTUYECKAS PABOTA 6

Tema: U3yueHue CTPYKTYPbl U CBOHCTB LIBETHBIX CILIABOB.

Henb npakTH4YeCKOro 3aHATHS:

- M3y4EHUE CTPYKTYPHI M CBOICTB LIBETHBIX CIIJIaBOB M UX CBOMCTBA;

- 3aKpEIUICHUE METOJUKH OIPENEIIEHUS CTPYKTYPBL U CBOMCTB LIBETHBIX CILIABOB

- (dhopMUpOBaHNE KOMIETSHIINI/KOMIIETEHTHOCTEH B COOTBETCTBUH ¢ TpeboBanusimu GI'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpeboBanus K pe3yabTaTaM 0CBOCHHUS Y4eOHOH nucuuiuinibl B cootBeTcTBHM ¢ PI'OC CIIO

—  OOyuarommiics JOKEH

YMETb:

- AQHAIM3UPOBATH CTPYKTYPY U CBOMCTBAa MAaTEPUAJIOB;

- CTPOWTH AWArPaMMBbI COCTOSTHUS IBOIHBIX CIUIABOB;

- JlaBaTh XapaKTEPUCTUKY CIIJIaBaM

3HATE!

- CTPOEHHE U CBOICTBAa KOHCTPYKLIMOHHBIX U KCIUTyaTallMOHHBIX MAaTE€pPHAJIOB, TPUMEHSIEMBIX MIPH
PEMOHTE, SKCIUTyaTallui ¥ TEXHUYECKOM 00CITyKHBaHUM;

- CYLIHOCTb SIBJICHUH, TPOUCXOASIIUX B MAaTEpUaANIaX B YCIOBUAX IKCIUTyaTalluu U3AEIIHS;

— COBpEMEHHBIE CHOCOOBl TONyYCHHS MAaTepUaOB W H3IENUi W3 HHUX C 3aJaHHBIM YPOBHEM
9KCIUTyaTallHOHHBIX CBOMCTB, CBAPOYHOE MPOHU3BOACTBO, TEXHOJIOTUUECKHUE MIPOLIECCH 00paObOTKH

Bpems BbInoTHeHHs: 2 akalEMUYECKHX Yaca

Coaepxxanue padoThI:
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AHTHQPUKIMOHHBIE CIUIABBI - 3TO MaTepualibl, COCTOSIIME M3 IUIaCTU4ecKor OcHOBBI (Sn, Pb, Al,
pactBopsel: Sn B Cu, Sb u Cu B Sn, Sb u Sn B Pb, Na 8 Pb) u TBEpasx BKmoueHuit ( Zn, Cu, Sb u
xumuueckux coenunenuii: Cu3Sn, CuAl2, SbSn, Pb3Ca ) , paBHOMEPHO pacCEeSIHHBIX B MSTKOH OCHOBE.

[locne mpupaboTkum W 4YaCTUYHOM HAedopMaluM MITKOM OCHOBBI B Hel 00pa3yrorcsi yriyOsieHus,
CTMOCOOHBIC yIEPKHUBATH CMA3Ky, HEOOXOJUMYIO [Tl HOPMATBHOM PabOThI COCTUHEHUSI.

B 3aBucuMmocTH OT yClIOBHI pabOThl BKJIAABINICH MOANIMITHUKOB MPHMEHSIOTCS —CIEIYIOIINe
aHTU(PUKIIMOHHBIC MaTEPUANIbL: a) CIUIaBbl HAa OcHOBE Fe - anTudpukunonnsiit yyryn (AUC-1, AUB-1,
AYK-2) u MmeTamiokepamuka (3keie3o - rpadur); 0) CIIaBbl HA MEJIHON OCHOBE - OPOH3BI; B) CIUIABHI Ha
ocHoBe Al (c Sb, Cuu Mg - CAM, AO20-1, AO9-2); T) Genble MOANTNITHUKOBEIE CIUTABHI HA OCHOBE 0JIOBA
nin ceuHIa - 6a60uTe! (b83, b16, bC. BK. bH, BT u ap.).

W3yuuTh 1 3aprcoBaTh MUKPOCTPYKTYpY natynu JIC59- 1, 6ponssl bp. AS,
nypamtomuHa J[16 mocie 3akanku, cumymuna AJl4, 6a66utoB b83 u b16.
CocraBTe TabIUIIBI M3YYEHHBIX CIIABOB, YKa3aB UX MPOMBIIIICHHOE Ha3HaueHue (Tadit. 39 —45).
Pacmmudpyitite mapku cnemyromux crutaBoB: JI96, JOKMm 59 -1-1, JIO 70-1, bp.OLIC 6-6-3,
bp.AXKC 7-1,5 -1,5; AMrS, 11, AB, AJI1, AJ12, AJI9, BC, BK, BT, AUK-2.
OobopynoBanue:

e J[aGopaTtopHbIC CTCHIBI.

e VYuyebGHOe nmocobue

e  Muxkpockor.

e  Mukponuutnudsl IIBETHHIX CIJIABOB.

KoHnTpoJibHBIE BONIPOCHI:

e Kakue cruiaBel OTHOCST K IIBETHBIM?

e JlaliTe nmoHsTHE NaTYHU / OpOH3eE.

e HazoBure oTinuus n1eopMUPYEMBIX U IUTEHHBIX CIIABOB.

e JlaiiTe moHsATHE OaOOHUTAM.

e HazoBure rpynmnsl aHTHPPUKITHOHHBIX MAaTEPHUATIOB.

TpeGoBanus Kk 0TUETY N0 MPpaKTHUYeCKO padore:

BrimonnenHas paGota mpejacTaBisercsl MpenojaBaTeNo B padouell TeTpaau WiId TeTpaau AJs
BBITMIOJTHEHMSI TPAKTUYECKUX PaloT.

Kpurtepun onennBanus:

«2» - 3aJ1aHN€ HE BBLIMTOJIHEHO;

«3» - BepHO ohopmiieH OTUET U 1aH 1 OTBeT;

«4» - BepHO 0(popMIIeH OTUET U 1aHO 2 OTBETA;

«5» - BepHO 0(hopMIIEH OTUET U J1aHBI BCE OTBETHI

4.2. 3aganus 1J5 NPOMEKYTOYHOM aTTeCcTANUN
IIEPEYEHDb
BOITPOCOB JIJISl TIOJITOTOBKH K AK3aMEHY
1o yueOHoi nucruruinae OI1.07 MarepuanoBenenue
CTpoeHue U CBOMCTBA METAJLJIOB.
THuIBI KPUCTATTUYSCKUX PEIIETOK METAJLIOB.
AnnoTponnueckre MoAU(pUKAIIH JKeesa.
MexaHU4eCKHE CBOMCTBA METAJLIOB.

1
2
3
4
S Onpenenenue TBEPIOCTH METAIIIOB.
6 VcnbiTaHus MaTepyaos (Ha MPOYHOCTh ¥ TBEPIOCTD).
7 OCHOBHBIE MOHATHSA O CIUIABAX.

8 Busl CIUIaBOB.

9 Tlpocreiinme quarpaMmbl IBOMHBIX CILTABOB.

1

0 IIpocreiinme muarpaMmbl JBOMHBIX CILIABOB.
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11 Jinarpamma cocTosiHus sKee30-1eMERTUT (0OIIast XapaKTEPHCTHKA).
12 KoMmoHeHTHI KeIe30yTIepOANCTBIX CIIABOB.

13 CrpykrypHBIE COCTABIIAIONIME KETE30YTIEPOIUCTHIX CILIABOB.

14 Buas TepmMoo6paboTKHy.

15 TepmoobGpaborka. OTxwur.

16 TepmoobGpaborka. 3akanka.

17 TepmoobGpaborka. Otmyck.

18 Xumuko-tepmuueckas 06paboTka cTaim.

19 Vrnepomucteie cramu 0OBIKHOBEHHOTO Ka4€CTBA.

19 YraepoaucTeie HHCTPYMEHTAIIbHBIE CTANH.

20 Yrinepoaucteie crielMagbHble CTalu (TIOJy4YeHHEe, COCTaB, IPUMEHEHHE).
21 JlerupoBaHHbIE KOHCTPYKLIMOHHBIE CTAIH.

22 JlernupoBaHHbIE HHCTPYMEHTAJIbHBIE CTAIH (IIOJyUYE€HUE, MAPKUPOBKA).
23 JlerupoBaHHBIE CIICIUAILHBIE CTAIH.

24 benble 4yryHbl (XMMUYECKUN COCTaB, IPUMEHEHUE).

25 Cepble UyTyHBI.

26 KoBkue 4yryHsI (110JIy4eHHEe, MapKUPOBKA, IPUMEHEHUE).

27 BBICOKOIIPOYHBIE UYT'YHBI (ITOyuYeHUE, MAPKUPOBKA, TPUMEHEHHE).
28 Menp u e€ criaBbl (II0JIy4€HHE, MapKUPOBKA, IPUMEHEHUE).
29 Menp u e€ crutaBsl (TPYIIIbI, CBOMCTBA, IPUMEHEHHE),

30 CrinaBel Meau (ITpyHibl, COCTaB, MapKUPOBKA).

31 ATIOMHHHI 1 €T0 CIUIaBbl (BUIbI, CBOWCTBA, TPUMEHEHHE).

32 ATIOMHMHHI U €T0 CIUIaBbl (CBOMCTBA, MAPKUPOBKA, TPUMEHEHUE).
33 ATIOMHHHEBBIE CILIABBI.

34 AHTUPUKIIMOHHBIE MaTepUAIIBI.

35 Koppo3susi MeTaJlioB.

36 3ammTa METaIOB OT KOPPO3UH.

37 Ionumepsl, MOy4YEHHbIE MTOTUKOHEHC CAINeH (IPUMEHEHHE).

38 [Monumepsl, mofydaeMble MOJIMMEpU3aIueH.

39 Pe3nHOBBIE ANEKTPOU3OIISAIIMOHHBIE MAaTEPUAIIBI.

40 ITopomKoBbIE MaTEpHAIIBI.

41 KoMno3uImoHHbIe MaTepuaibl (COCTaB, CBOMCTBA, MPUMECHECHHE).

Cnucok peKOMEHIyeMOH JIUTepaTyphl:

1. MopsikoB, O.C. MarepuanoBeneHue: y4eOHUK IJIsi CTYA. YUPEKIECHUU cped. mpod.
obpazoBanus / O.C. MopskoB. — M.: U3narensckuii ieHTp «Akagemus», 2008. — 240 c.

2. TexHONOTHSI KOHCTPYKIIMOHHBIX MaTepHalioB : yueOHoe mocobue / B.b. Ap3amacos,
A.A. Yepenaxun, B.A. Ky3nenoB u ap.; nox pen. B.b. Ap3amacoBa, A.A. UepenaxuHa. —
Mocksa : «@POPYMy, 2008. — 272 c.

3. Uepenaxun, A. A. MatepuanoBenenue : yaeOnuk / A. A. Uepenaxun, 1. . KontyHos, B. A.
KysuernoB. — Mocksa : KuoPyc, 2025. — 237 ¢. — URL: https://book.ru/books/958117 -
Pexxum octyna: nmo noamnucke.

4. bonnapenko, I'.I'. Matepuanosenenue: yueOnuk ans CIIO / I'. I'. bonnapenxko, T. A.
KabanoBa, B. B. Peibanko; moxn. pemakmmeir. . I'. bonmapenko. - 2-e u3a.- Mocksa.:
UznatenscrBo FOpaiit, 2023. -329 c.- (IIpodeccuonansHoe oOpazoBaHue).

5. MarepuanoBeeHue sl TPaHCIOPTHOrO MamuHocTpoeHus / D. P. 'amumos, JI. B.
Tapacenko, M. B. YauukoBa, A. JI. AGaymnuH. - 3-e uzn., - CI16: Jlanb, 2023. — 444 c.

6. CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHabl Uil MAaUIMHOCTPOEHUsS: Yy4ueOHOe
noco6ue mist CI1O / 3. P. 'anumos, A. JI. A6aymnun. — CII6.: Jlans, 2023. — 268 c.
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