[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
OWO: Makcnmos Anekceit bopMMIHCTEPCTBO HAYKM M BBICIIEIO OBPA3OBAHMS POCCUMCKOM ®EJEPALINA

LlomkHocTb: AMpekggp MeBANTRRYE 1P AP BB IO ICAE 1 OMHOE OBPA30OBATEJILHOE YUPEXK/EHUE BBICIIETO OBPA3OBAHHS
[ata nognucanus: 21.07.2026 17:10:40 . .
Vecansssii nporpavisii o «<MOCKOBCKHIM TIOTATEXHUYECKHI YHUBEPCUTET

8db180d1a3f02ac9e6052125672742735¢18b1ds  (MOCKOBCKHU MOJIUATEX)

®akynpTeT MammHOCTPOCHUS

YTBEPX/IAIO

JlexaHn ¢akynbTeTa MallkH

/E.B. Cadonos/
«26» deBpana 2026 r

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

MartepuaJjioBeaeHue

Hamnpasnenue moaroToBKu/CrienuaibHOCTh
22.03.02 MeTasutyprus

[Tpoduns/cnenuanuzaus
NHHOBaUM B MEeTAJLITYPIrUHA

KBanudukanus
bakanasp

®opmbl 00yueHus
Ou4Ho-3204HAas1, 3a09HASA

Mocksa, 2026 T.



Pazpaborunk(u):

JlomeHT, K.T.H. ﬁ /J1.B. JlaBb1ACHKO/

CoruacoBaHno:
3aBeayromuii kadenpoit «KMarepuanoBeIeHHEY,

I.T.H, mpodeccop e /B.B. OBUNHHHUKOB/

PykoBoauTens 00pa3oBaTeNbHOM MPOrpaMMbl :
«HHOBaLMU B METAJLTYPTUN» (e Xnamkosa C.C.



wnN e

Conepxanue

[enwn, 3a1a4un ¥ TUIAHUPYEMBIE PE3YIIBTATHI O0YUCHHUS 11O TUCIIUATIIHHE. ... veevveeeveeneeeseeeeseennss 4
MecTo AUCUMILTUHBI B CTPYKTYpPE 00PA30BATEIBLHOM MPOTPAMMBI .....covveeiveesreesireareesineeseeenes 5
CTpYKTYpa U COJIEPIKAHUE JUCIIUIIITIHBL . ...c.vveeveentiesseeeseessseesseeanseesseessneesseesnseessneanneesnneanseses 5
3.1. Buabl y4eOHOU PAOOTHI Bl TPYIOCMEKOCTD ..euvvvreisrrressreeessseeesssesesssesssssesssssesssssesssssessssnessnsees 5
3.2. TemarnuecKuil TUTAH U3YUCHUS TACTIHTITHHBI ....vvvveisveeessreeessseesssreessssesssssesssssesssssesssssssssnes 5
3.3, COHCPHKAHME TUCTIHTIIIHIHBL .....eneveenteeureanteesseeassesssseassesssseassesssseansessssssssesssseansesssseansessneanses 5
3.4. Temaruka CeMHHAPCKUX/TIPAKTHYECKUX U JTAOOPATOPHBIX 3AHATHH ...vvevvvevviriririierinieenies 8
3.5. Tematuka KypCOBBIX MPOEKTOB (KYPCOBBIX PAOOT) .....vervveiiiiriiiieiiiiisiiesieesesiee e 8
Y4e0HO-METOAUYECKOE U MHHOPMAITMOHHOE OOCCTICTCHUC ... vevveeerianeresireeeeesieeesseessneeeeenes 8
4.1, OCHOBHAS JIATECPATYPA +eeuvvveerrrressrressnesssnssssnsessesssssessssessssessssessasesssssessnssessnsessnssesnsees 8
4.2. JIOTIOMHUTEIBHAS TUTEPATYPA «..eveerveerureanseesseeaseessreaseessssasseessseanseessesssesssseansesssseansesssesnnes 8
4.3. DNEKTPOHHBIE OOPAZOBATEIIBHBIC PECYPCBI. . eeeuveeruriarreessreaseessreasseessseasseessreasseessnesssessneeses 8
4.4, JIMueH3uoHHOE U CBOOOIHO PACIPOCTPAHIEMOE MPOTPAMMHOE O0CCIICUCHHUE ........e..nee. 9
4.5. CoBpemeHHbIC IpodeccroHaTbHBIE 0a3bl JaHHBIX U HH()OPMAIIHOHHBIE CIIPABOYHEIC
(627 (o LY 1 S TP PP PPPRPPPRRP 9
MatepHambHO-TEXHUUECKOE OOCCTICUCHIE . ... ve.vverreesresreseansessresseesesseesseessesssesseesesnnesseessesnes 9
METOTUICCKUEC PEKOMEHTAIIHH .....e.nvveseeesereastessueeessesssseasessssesssessssesssessssessssssnsessssesnsesssnesnnes 10
6.1. Meroauueckue peKOMEHIAIUY ISl IPETOIaBaTeNsl [0 OPraHU3ad OOYUCHHUS ........... 10
6.2. Mertoauueckue ykazaHus i1 00y4aromUXCsl 0 OCBOCHUIO JUCIHUILTUHBI .......cevvennneene. 11
DOH/T OIIEHOTHBIX CPCIICTB «.vvvtevrreessteresssesssssesssssesssssesssssesssssesssssesssssesssssessnssessssesssssessnssesnnns 12
7.1. Metoabl KOHTPOJIS U OLICHUBAHUS PE3YIBTATOB OOYUCHHUS ... cccvvverreeireaneeesieeareessneeeeenes 12
7.2. llkana v KpUTEPUH OLICHUBAHUS PE3YIIBTATOB OOYUCHUS ...cuvvvervreanrieireaieesieeasieeseneaneeenes 12

7.3, OTICHOUHBIC CPEIICTBA -.veeuvvrerreesreetessnseessesssseessesassesssssassesssessssessssesnsessssesnsesssssansessseeansesns 12



1. Henn, 3a1auu ¥ NJIaHUPYeMble pe3yJIbTAaThl 00yUYeHHs M0 TUCHUILINHE

Llenu oucyunnunor:

- TIOATOTOBKA CTYyJIEHTAa K JEATEIbHOCTH B COOTBETCTBHHM C KBaTU(UKAIMOHHON
XapaKTEPUCTUKON 110 HAMPABJICHUIO;

3aoauu oucyuniunol:

- U3y4YCHUE OCHOBHBIX IMOHATHH, TSPMUHOB U OINPEJICICHUH B 00JIACTH KOHCTPYKIIMOHHBIX,
WHCTPYMEHTAIBHBIX U (YHKIIMOHAIBHBIX MaTEPHATIOB (MAPKUPOBKA, CTPYKTYpPa, CBOMCTBA);

- U3YyYCHHE COCTaBa, CTPYKTYpbl W CBOWCTB COBPEMEHHBIX METAJUIMYECKUX H
HEMETAJUTMYCCKUX MaTepPHAJIOB;

- OCBOCHHE OCHOB TEPMHUYCCKOH, XUMHUKO-TEPMUICCKOM U TEPMOMEXAHUUICCKON 00pabOTKH;

- U3y4YeHHe (PU3NYECKON CYIIHOCTH SBJICHHM, MPOUCXOJANINX B MaTepHaliaX B YCIOBHSX
MIPOU3BOJICTBA M IKCILTyaTaIUH;

- U3y4YeHHUE 00JIACTH IPUMEHEHHS Pa3IMYHbIX COBPEMEHHBIX MaTCPUAJIOB JUIsl H3TOTOBJICHUS
HPOYKIIHH;

- MPUOOPETEHNE HABBIKOB IMPOBEICHUS HAyYHO-UCCIICIOBATEIbCKIX PaboT

Inanupyemvie pesynvmamot 00yyeHuss - OCBOSHUE TPHUPOJBI M CBOWCTB MaTepUANIOB, a
TaK)Ke METOJIOB UX YIIPOUYHEHHUS I Hanboiee 3 (heKTUBHOTO UCTIOIh30BAHUS B TCXHUKE.

OOyuenne mo jucnuiUinHe «MarepuajaoBeCHHE» HalpaBIeHO Ha (OPMHPOBAHUE
y oOyyaronuxcs ciefyromux koMnereHuii B cootBeTctBur ¢ ®I'OC 22.03.02 «Metamtyprus»,
yTBEPKAEHHBIM nprkazoM MunoOpHayku Poccum ot 02.06.2020 N 702:

Koa v HaumeHnoBanue KOMIETEHI NI

HNuaukaTopsl JOCTHKEHUS
KOMIIETEHIIUH

YK-1. Cnoco0GeH ocyIiecTBIsATh TIOUCK,
KPUTHUYCCKHI aHAIN3 ¥ CUHTE3 HH(POPMAITUH,
MPUMEHSATHh CHCTEMHBIN TTOIXO0/ JIJIS PEIICHUS
IMOCTaBJIECHHBIX 3a1a4

NVYK-1.1. Ananuzupyer 3aaady, BbLIEIsSA €€
0a30BEBIC COCTABIIIONINE

NYK-1.2. OcymiecTBasieT MOUCK, KPUTHIECKH
OIICHHMBAeT, 0000IIAeT, CHUCTEMATHU3HPYET W
pamxkupyeT uHpopmanuio, Tpedyemyro i
peILIeHNs TOCTABJICHHOW 3a1a4u

NVYK-1.3. PaccmaTpuBaeT u mpeaiaraet
panroHabHbIE BapHUaHTHI pereHus
HOCTaBJIEHHON 3aauu, UCHOJIb3Ys

CHCTEMHBII noaxoa, KpUuTU4YCCKU OLCHUBACT
HUX JOCTOMHCTBA U HCAOCTATKU

OIIK-5 CrniocobeH periats Hay4HO-
HCCIIEeI0BAaTEIbCKIE 3a/1a4H TIPH
OCYILIECTBIIEHUH MTPO(HECCHOHATBHON
NeSITETHHOCTH C TIPUMEHEHHUEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH U
MPUKJIAIHBIX aNapaTHO-IPOTPAMMHBIX
CpeZCTB

NOIIK-5.1 3HaeT: npoBeneHUss U3MEPEHUN U
HaOmoneHut B cdepe mnpodeccuoHaTbHOM
NesITeIbHOCTH, 00pabOTKM U Ipe/ICTaBICHUS
HKCIEPUMEHTATBHBIX JaHHBIX

HNOIIK-5.2  ymeer:  pemarb  Hay4dHO-
HCCIICI0BATCILCKIE 3aJ1a4n pu
OCYUIECTBJICHUU npodeccnoHanbHOMI
JESATETLHOCTH C PUMEHEHUEM COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJIOTHI u
MIPUKIIATHBIX anmapaTHO-TIPOTPAMMHBIX
CpElCTB

HNOIIK-5.3 wumeeT HaBBIKM: MPOBEACHUS
Hay4YHO-HCCIIEA0BATEIIbCKUX pabor B
npodeccroHanbHOM JeSITEIbHOCTU c
MMPUMEHEHUEM COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJIOTHI u
MIPUKIIATHBIX anmapaTHO-TIPOTPAMMHBIX

CpENCTB




2. MecTo IMCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeibHO MPOrpaMMbl

JlucuumanHa OTHOCUTCS K 00s3aTesibHOM YacTH 610ka b1 «/ucuumimnael (MOITyIn)».
JluciurinHa B3aMMOCBSI3aHA JIOTHYECKH U COJIePKATEIIBHO-METOIUYCCKH CO CIICTYIOIUMU
qucuurimHaMu U npaktukamu OOIT:
B o6s3arenbHoit yactu 6a3oBoro nukia (b1):
— MeTtponorus, craHgapTH3anus U cepTUUKAIIS;
- Meramnypruveckue TEXHOJIOTHH.

B wacrtu, popmupyemoii yuactHukamu odpasoBarenbHbix oTHoueHui (b1.2):
— Mexannyeckue U GU3NUECKUE CBOHCTBA METAJLIOB,
— CnenyasbHble CTallU U CIUIABBI,
- Tepmuueckast 00pabOTKa METAIIOB U CIJIABOB.

3. CTpyKTypa U cofep:KaHue TUCUUIIINHBI

OO01as TpPYI0eMKOCTb AUCIUIUTMHBI COCTABIISCT 4 3aueTHbIC eaquHUIbI (144 vaca).

3.1

Buabl yueOHOMH padoThl M TPY10€MKOCTh

3.1.1 Ouno-3a0uHas opma oOyueHus

Bux yuebHoii paoTbr KoimnuectBo | CemecTphl
n/n 4acoB 3
AyIMTOPHBIE 3aHIATHS 40 40
B Tom unciie:
1. Jlexkun 22 22
2. JlaGopaTopHble 3aHATHS 18 18
CamocrosiTesibHas padora 104 104
B Tom uncie:
1. [TonroroBka kK  1a00paTOPHBIM 52 52
3aHATUSIM
2. CaMocCTOSITeThHOE H3YYCHUE 52 52
IIpoMe:kyTOUHasI aTTECTALUSA
3ayet/mud. 3aueT/3K3aMeH IK3aMeH IK3aMeH
Hroro 144 144
3.1.2 3aounas ¢popma oOyueHUs
u/n Bup yueOHoii padoThI f;c']::leﬂm CeMeCTSPM
AyIMTOPHBIE 3AHATHS 20 20
B Tom unciie:
1. Jlexun 12 12
2. JlaGopaTopHbIe 3aHATHS 8 8
CamocrosiTejibHas padora 124 124
B ToM ugnciie:
1. [TonrotoBka  k  1a0OpaTOpHBIM 62 62
3aHATUSIM
2. CaMOCTOATEIbHOE N3YUYEHHE 62 62
IIpomeskyTOUHAs aTTecTaNMS




3auet/aud. 3auer/7K3aMeH IK3aMeH JK3aMeH
Hroro 144 144

3.2 TemaTuyeckuii NIaH U3yYeHHUS TUCIHUINIUHBI

TemaTudeckuii 1aH pa3MeniéH B IpHwIoKeHUu 1 kK pabodeid mporpamme.

3.3 CoaepxaHue TUCHUNIHHBI

Beoonas wacmo
3HaueHUe W 3a/1a4¥ Kypca MaTepualioBe[cHre. Polb MaTrepraioB B COBPEMEHHOW TEXHHKE.
Kputepun oneHkn u BbIOOpa martepuayioB. PabOTBl OTEYECTBEHHBIX M COBPEMEHHBIX YYCHBIX B
obnactu MarepuanioBefcHUS. MaTepuanoBeeHIe, Kak HayKa, U3yJarolias CBOMCTBA MaTepUaIoB B
CBSI3M C UX COCTaBOM U cTpoeHHeM. Kitaccudukanys MaTepuaioB.

Tema Nel ®u3znko-MexaHMYeCKHe CBOMCTBA MaTepuaioB. CTpoeHne MaTepUaJIOB

OcHOBHbIE TIOHSTHSI O CBOWMCTBAaX MaTepuanoB. TBepAOCTb, MEXaHWYECKHUE CBOWCTBA,
onpeesieMble IPU CTAaTUYECKOM PaCTsKEHUU, yYIapHas BA3KOCTh. SIBI€HHE XIaJHOJOMKOCTH.
VYeranocte  MaTepHalioB, IPEeAesl BBIHOCIMBOCTH. M3HOcocTOMKOCTB. Xpymkoe U BSI3KOE
paspyuienue. PaboTa 3apokaeHus U pacHpoCTpaHeHUs: TpemuHbl. [IoHsATHE 0 KOHCTPYKUHOHHON
MIPOYHOCTH.

Tunel cBs3ell B TBEpAbIX Tenax. MeTaulMuecKuil TUIl CBSI3H. ATOMHO-KPHUCTALIMYECKOE
CTPOCHHME METAUIOB. THUIBl KPUCTAIMYECKUX PEIIETOK, HUX XapaKTepUCTUKHU (Tapamerp,
KOOPJMHAIIMOHHOE YHCIIO, IJIOTHOCTh YMAKOBKH), W30TPOMHs, AHW30TPOMUS, KBAa3HMHU30TPOIIUAL.
ToueuHble, TUHEHHBIC W TOBEPXHOCTHBIC NEe(DEKTHI, CTPOCHHE PEAbHBIX METAJUIOB W CIUIABOB
(BakaHCHUM, AUCTOKAIMH, OJOKH MO3alKH, TpaHUIlbI 3epHa). TeopeTnueckas u peanbHas IPOYHOCTh
MeTaJuIoB, BIusHUE eekToB. [1yTH MOBBIIIEHUS TPOYHOCTH METAIITIOB.

Kpucrannuzamnus MeTanioB nepBUYHAs U BTopuyHas. TepMoanHaMUYecKiue OCHOBBI (Da30BbIX
npeBpainennii. KpuBble oxaxaeHus, CTENEHb MepeoxXIaXaeHus], (aKTOPhI, BIUAIOIINE Ha TPOIIECC
KPUCTAJUIM3ALlUHU, CBSI3b MEXKIY CTENEHBIO MEPEOXJIAXKICHUS, YUCIOM LIEHTPOB KPUCTALIU3ALNH U
CKOPOCTBIO pOCTa KpuctaiioB. Bemuuuna 3epHa. MoauduuupoBaHue KUIKOTO MeTasia.
[TonmumopdHbIe mpeBpalieHus.

Tema 2. Teopus cniiaBos

[TonsiTust o crutaBax. OnpezeneHne TEPMUHOB: CIUIaB, CUCTEMa, KOMIIOHEHT, (a3a. TBepabie
pacTBOpPbI, MEXaHMYECKHE CMECH, XMMHYECKUE COeAUHEHUs. J(uarpammbl COCTOSIHHMSI JBOMHBIX
CIUIaBOB, METOJbl HX MOCTpOeHHU:A. Jlmarpamma COCTOSSHUS IIPU IIOJHOM HEPaCTBOPUMOCTH
KOMIIOHEHTOB B TBEPJOM COCTOSIHUM, C OIPAaHUYEHHOH OJHOCTOPOHHEH pacTBOPUMOCTBIO.
Omnpenenenne XMMHUYECKOro coctana (a3 MpH MCIOIb30BaHUM MTpaBuiia KOHIEHTpauuil. J{uarpamma
COCTOSIHMSI C TIOJIHOM pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJAOM COCTOSHUU. JleHapuTHas
JMKBAalLlMs B TBEpIbIX pacTBopax. [IpaBuio ¢a3. JluarpaMma coCTOSHUS CHUCTEM C MPEBPAILEHUEM B
TBEPJIOM COCTOSSHMM (YaCTUYHBI W TIOJHBIM pacnajJ OrpaHHMYEHHOrO0 TBEPJAOrO pacTBOpa,
ABTEKTOMUIHOE TIpeBpaimieHne). CBs3b MEXIY CTPYKTYPOH CIUIaBa, OMPEACIISIEMOM MO JUarpaMMe
COCTOSIHMSI M CBOMCTBaM cIjiaBa. Jlparpamma COCTOSIHUS JKEJ€30-IEMEHTUT. XapaKTepPUCTUKU
KOMITOHEHTOB.
CtpykTypHble cocTaBistomue W ¢Ga3bl Ha JauMarpaMMmMe  kene3o-lieMeHTHT. CylniHocTh
HBTEKTHUYECKOTO U 3BTEKTOMUIHOTO NpeBpanieHui. [Ipumenenue npaBuia KOHLIEHTpalUd U MpaBUiia
¢da3 Ha TuarpamMme Kene30-1IeMEHTHT.

Brnusinue yriaeposia v MOCTOSIHHBIX MPUMecei Ha cBoicTBa ctanu. Kinaccudukanus craneii mo
croco0y MpoOM3BOJACTBA, HA3HAYCHUIO U KauecTBY. MapKHpoBKa yriepoaucTeix ctanei. JIuctoBbie



CTaJIA I XOJIOJTHOW ITaMIIOBKH, aBTOHOMHBIE cTaau. OCHOBHBIC TEXHHUYCCKHE TPEOOBAHHS ITO
I'OCT nng cranei.

Uyrynel ¢ rpaduTOM, IIOJIOBUHYATBIC M Ociible. BiusHUE CKOPOCTH OXJaXKICHUSA |
XUMHYECKOTO COCTaBa 4yryHa Ha cTpykTypy. Otden uyryHoB. CTpyKTypa, CBOMCTBa, 00JIacTU
MPUMEHECHHUS W METOJBI IMOJYYEHHUS CEePhIX, KOBKHX M BBICOKONPOYHBIX YYI'YHOB. MapKHpOBKa

YYyI'yHOB.

Tema Ne3 Hakiién u pekpucTalIu3anus
Bnusinue miactuueckod aegopmaliii Ha CTPYKTYpY M CBOWCTBa MeTayioB. MexaHHU3M
IUTACTHYECKOW  neopMaliii  MOHO-U NOJMKPUCTAIUIOB. Pa3MHOXEHHE IUCIOKalMid 1pu
mactTuyecko  nedopmarnuu.  Hakném  apoOwsto, oOpabotrka  ponukamu. [IpuMeHeHwme
MOBEPXHOCTHOTO HAKJeNna B MalIMHOCTpoeHHH. BosBpar, mnonuronmsauus. IlepBuunas wu
coOuparenpHas peKpUCTaUIM3alMsa. XoJioAHas W ropsiyas aedopmanus. TepmomexaHudeckas
obpaboTka.

Tema Ne4 Tepmuueckasi 4 XUMHKO-TepMHUYecKasi 00padoTka

4.1. Teopus mepmuueckoti obpabomku

Buabl Tepmuueckoii o0paboTku craieil. [lpeBpaiieHus mpu HarpeBe crtaiu. PocT 3epHa
AyCTCHUTA, HACIICJICTBCHHOEC M JICUCTBHTEIILHOE 3E€pHO B cranu. [leperpeB W Mepexor.
[IpeBpainieHrie aycTEHWTa MPH HEMPEPHIBHOM OXJaXICHHU. JlMarpaMma H30TEPMUYECKOTO
npeBpaiieHuss aycreHuta. llepnuTHoe mnpeBpaimieHne. MapTEHCUTHOE MPEBPALICHUE M €ro
ocobenHoctH. [IpeBparieHue nmpu OTIyCKe, CTPYKTYpa U CBOMCTBA CTallK MpH OTIycke. OTIycKHast
xpynkocts [ u Il pona.

[TpokanuBaeMOCTh M 3aKaJIMBAEMOCTh CTaH, (DaKTOpPhHI BIUSIOIIAE HA MPOKATHMBAEMOCTB:
BIIMSHUE JICTUPYIOIIMX 3JICMEHTOB, pa3Mepa 3epHa ayCTeHHTa, HEPACTBOPUMBIX KapOWIOB M
BKITIOYCHUH. MeToIiKa OTpeIe]ICHUs KPUTUYECKOTO IMaMeTpa 1o TuarpaMMe IpOKaTuBaeMOCTH.

4.2. Texnonoeus mepmudeckou 0opabomxu

OO0mias xapakTepucTUKa MPOoIEeccoB TepMudecko oopadotku. Oxur | poma 6e3 dazosoii
nepeKpUucTain3anuu. Pexxum oTxura pekpacTaian3aluu.

Orxur Il pona ¢ dha3oBoil mepekpUCTAIIIM3AUCH: IS YIydIlIeHusT 00pabaTbIBa€MOCTH, JJIS
u3MenbueHus sepHa. Chepouausaius, OTKUT — TOMOTeHHU3AIHs, HOpMaTu3aIusl.
N3oTepmMuyeckuii OTKUT.

3akanka cranu. OCHOBHBIE TapaMeTpbl Mpolecca: TeMIlepaTypa HarpeBa, ATUTEIbHOCTh
HarpeBa, CKOpOCTh OXJaxkaeHUss. OCHOBHBIE TPEOOBAaHUS K 3aKAJIOUHBIM cpefiaM. MeToIbl 3aKaKu:
mpocTasi, MpephIBUCTAs, CTyIeHUaTast U n3orepmudeckas. JledexTol 3akanku: 06pa3oBaHUE TPEIINH,
nedopmarusi, OKACICHUE U 00€3yTIIepOKIUBAHNE TIOBEPXHOCTH, METO B OOPHOBI C HUMH.

OcCHOBHBIE TMapaMeTpbl MPOLIECCOB OTIYCKA YIJEPOAUCTHIX M JIETHPOBAHHBIX CTaJeH.
O06paboTka xoy0/10M. BimsiHre 3aKaiKy B OTITyCKa Ha MEXaHUYECKHE CBOMCTBA CTANU. YITyqIlICHHE
CTaJIH.

[ToBepxHOCTHAs 3aKalika, BUIBI U 001aCTH TPUMEHEHHUSI.

4.3. Xumuxo-mepmudeckas oopabomka
@®u3nyeckue OCHOBBI XMMHUKO-TEPMHUYECKON 00paboTku, mOHATHE O KodhduureHTe
mupdy3un. llemeHTanus, peXKUMbl HACBIIICHHUS M MOCIEIYIOIMX TEPMHUECKOW 00paboTKH
VIIAEpOAMCTBIX M JIETMPOBaHHBIX  CTajied, BUABl  Ipoliecca, oO0JacTh  MNPUMEHEHHS.
HutpouemenTanus, Buabl mpouecca, pexumbl, odnactu npuMmeHeHus. [Ipumenenue atmocdep ¢



ABTOMAaTUYECKUM pEryJupoBaHUMEM NOTEHIMAIa yriepoja s Ipolecca LEMEHTAlUU U
HUTPOLCMCHTAllUN.

A3zotupoBanue cranu. Ctanu Ui a30THPOBAHUS, PEKUMBI MX TEPMHUECKON 00paboTKH,
obnactu mnpuMmeHeHus npouecca. llponecc HHU3KOTEMIEpaTypHOro Ta30BOTO M KHUIKOIO
a30THUPOBAHUS, UX OCOOCHHOCTH U 00JIaCTH IPUMEHEHHUS.

HoBeie MeTo1b1 XUMUKO-TepMUYECcKoil 00padboTku. JIazepHoe erupoBaHue.

Tema NeS. KoHCTPYKUMOHHBIE M HHCTPYMEHTAJIbHbIE MATePHUaJIbl

Knaccudukanus nerupoBaHHBIX CTajeil MO CTPYKType B HOPMAJIW30BAHHOM COCTOSTHUU
(mnarpamma ['mite). MapkupoBKa JIETUPOBAHHBIX CTajei, UX MNPEUMYIIECTBA IO CPABHEHUIO C
yraepoaucTbiMu. JledekTbl JerupoBaHHBIX cTajeil (mwudepHbld U3I0oM, (DIOKEHBI, OTMYCKHAs
XpynkocTs). OCHOBHBIE TPEOOBaHMS K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTayisiM 1o I'OCT.

HNHCcTpyMEeHTaJIbHBIE YIVIEPOAMCTBIE M JIETMPOBAHHBIEC CTAJNM JJIsl PEXKYILIEr0 MHCTPYMEHTA,
COCTaB, MapKHPOBKa, TepMHUYeckas oOpaboTka u 00JacTH MpPUMEHEHHUs. TBepiable MOPOIIKOBBIC
CIUIaBbI 17151 pexxyniero uacrpymenra. Kepamuka. CBepXxTBep/ple MaTepuasbl.

Tema Ne6. IIBeTHBIE MeTAIBI M CILJIABBI

Menr u ee cBoictBa. JlaTyHH, OpOH3BI OJIOBSHUCTBIC, KPEMHHCTHIC, AITIOMHHHCBBIC,
OepuIIoBBIE; cocTaB, obnactu npuMeHeHus. CriaBbl CBUHIIA M 0JI0Ba. baOOUTHI, CBUHIIOBUCTHIE
6pOH3I)I, AJIIOMUHUEBLIC ITIOAMIUITHUKOBBIC CIIJIaBbl HJIA I[BHF&TCJICﬁ BHYTPCHHCTO CropaHus,
TPUMETAJUIMYECKUE MOAMIUITHUKA. ATIOMUHUN U €ro CBOICTBa. JIuTeliHbIe allfOMUHUEBBIE CILIABBI,
obnacTu mpuUMEHEHUs. JIopaFOMIH, COCTaB, PeXKUM TEPMHUUECKONH 00pabOTKH, CBOICTBa, 00IacTH
MPUMEHEHHUS.

3.4 TemaTuka ceMMHAPCKUX/MPAKTHYECKHX H JIa0OPATOPHBIX 3aHATHI

3.4.1.JIaGopaTopHbIe 3aHATUS

JIaboparopuoe 3anstre Nel «MakpoaHanus».

JlabopaTtopHoe 3anstre No2 «MuUKTOaHAIIN3

JIaboparopHoe 3aHsTHE N3 «YTIepoaAuCThIE CTATH

Jlaboparonoe 3ansaTue Ne4 «HyryHsn»

JIaboparopHoe 3ansTHe NoS5 «3akanka U OTITYCK CTaJIK

JlabopaTtopHoe 3anstre Ne6 «[IpokanuBaeMoCTh 1 3aKaTUBAEMOCTh CTaJI
JIaboparopHas pabota Ne7«Xumuko-repMudeckas o0padoTka

3.5 TemaTnka KypcoOBBIX IPOEKTOB (KypCOBBIX pador)
KypcoBble paboThI 0 JaHHOH AUCIHUIUIMHE HE TPETYCMOTPEHBI.

4, YuebHO-MeTOAM4YEeCKOe U MHPOPMALIMOHHOE o0ecriedeHne
4.1  OcHoBHasi IMTEpaTypa
MarepuanoBenenue. Y4eOHUK Il CTY. BIcII. yueO. 3aBenenuii / I'. M. Bonkos, B. M.

3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.
4.2  JlomoJaHUTeNbHAS JUTEpPaTypa



11. MarepuanoBeaenue. YueOHUK i1 By30B / iof penaknueit b. H. Ap3amacona, I'. T'.
Myxuna / Ap3amacoB b. H., Makaposa B. ., Myxun I'. I". u np. — M. : u3garensctBo MI'TY um.
H. 2. baymana, 2001, 648 c.

2. Teopus crutaBoB. Metoaudeckue ykazanus / mox penakmueii I'. M. Bonkoa — MI'TY
«MAMMN», 2005.

3. Tepmuueckast 06paboTka craneil. Metoauueckue ykazanus / moa penaxmuei I'. M.
Boakosa — MI'TY «MAMM», 2008.

4. MammHOCTpOHUTENbHBIE MaTepHalibl. MeTonuueckue ykasanus / moj pepakuueit I'. M.
Boakosa — MI'TY «MAMM», 2003.

5. Be1bop crmaBoB. Meronudeckoe mocobue / moxa peaakmuei I'. M. Bonkoa — M.: MI'TY
«MAMMN», 2009.

6.00bpeMHBIE HAHOMaTEpUambl. YdeoHoe mocodue / I'. M. Bonkos — M.: KHOPVYC, 2011,
168 c.

4.3  DjeKkTpoHHBIe 00pa3oBaTelbHbIE PecypChl

[IpoBenenue 3aHATHI U aTTECTALMH BO3MOKHO B TMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHCTEMbI JTUCTAHIMOHHOTO o0ydueHuss yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadepoii AIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) mo BceM paszpenam mporpaMMel:

Hazanue D0P Ccplka Ha Kypc

MarepuanoBecHue u | https://online.mospolytech.ru/course/view.php?id=4824
TepMuYecKas 00padoTka

44 JluueH3uOHHOe W  CBOOOJAHO  pacHpoCTpaHsieMoe  MPOrpaMMHOe
o0ecrevyeHue

Ne HaumenoBanue | Paspaboruux I1O | loctynHocTh Ccbuika Ha Enqunblii peectp
(mpaBoodJsiafarten | (IMIEH3NOHHOE, | POCCHHCKHUX MPOrpaMM JJIst
b) cB00OHO 9BM u B/l (npun Haanuun)
pacnpocTpaHsieM
oe)
1. MoitOduc 00O "HOBBIE JIuneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT' " 75

45 CoBpemenHble npodeccuoHabHbIe 0a3bl TAaHHBIX U UHGOPMAIMOHHbIE
CIIPABOYHbIE CHCTEMbI

Ccblika Ha
Ne HaunmeHoBaHue HJocTynmHocTh

pecypc

NHdopMaliHOHHO-CIIPABOYHbIE CHCTEMBI

1. | ArdopmarmonHbie pecypest Cetu

http:// www.consultant.ru
Koncynbrantlntoc P HocTtynHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

1. O 3BC «OPAMT» https://urait.ru/ JlocTynHa B ceTH



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
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HNuTtepHer 6e3
OTpaHUYCHUH,
pacnojaraer
CIIEeLMaJIbHOM BEpCcUei
JUISL ACIIOJIB30BAHHUS

C1a00BHISAIIIUMH
o0yJarouuMucs
3BC «IPR BOOKS» http://www.iprboo JlocTymHa B CETH
2. kshop.ru/) HWurepuer 6e3
OTpaHUYCHUI

IpodeccnonanbHbie 6a3bl JAHHBIX

baza maHHBIX HaydHOU http://www.elibrary.ru JlocTynHo
1. | snexTponnoii 6ubIHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com HoctymHo
HOJUTEMaTHYeCKask peepaTUuBHO-
2. | 6ubmmorpaduueckas
MHAayKOMETpHYECKast
(bubnmmomeTpuueckas) 0aza TaHHBIX

S. MarepuajibHO-TEXHUYECKOe o0ecreyeHue

Howmep
ayAUTOPUU

O6opynoBanue

1313

Tsepnomep Poxsemia TP 5006 (1mt.)
IIpoekrop + 2kpan
Mukpockon MUM-7 (2 wir.)

1304

Mukpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 .
Muxkpotsepaomep [IMT-3M (2 mit.)

JIyna bpunenns — 6 wr.

Muxkpockon AJIbBTAMMU (4 mir.)

NEXSYS ImageExpert™ Sample 2 [IporpaMma /1j1s1 KaueCTBEHHOT'O aHAJIN3a
M300paXeHUH CTPYKTYpP METO/IOM CPAaBHEHUS C 3TAJOHHBIMH LIKaJIaMHU
Mukpockon Axiovert 40MAT — 1 .

1316

Muxkpockon AJIbTAMMU (1 mT.)
Muxkpockon MUM-7 (1 mr.)
Teepnomep Cynep- Poksenn TKC-1M
IIpoekrop

1307

Onexrponeus (Habeprepm 1280°) — 1 .
Onexrponeds (Cron 1100°) — 2 .

Onexrponeus (ITK-PK-10/12 1280°) —1 .
Tsepnomep «bpunemis» Th5004 — 2 mr.
TBepnomep Poksenna TP 5006 — 1 m.

ITeus mydenpuas [IM-10 — 2 mt.

[MonupoBansHbIi ctanok StruersTegraPol- 11 - 1 mir.
OtpesHoii ctanok StruersLaboton — 3 -1 1.
YcraHoBKa U1 TOPUEBOM 3aKalKu



http://www.elibrary.ru/
http://webofscience.com/
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YcranoBka jist anekrporpasiacaus Struers Lectro Pol -5. (1 mt.)
Otpesnoit ctanok (1 mit.)

VYcranoBka 151 3anpeccoBku oOpa3ios (1 mT.)

Bonbsr™merp — 4 wrt.

dortoanexTpudeckuid kogopumerp KF-77

[THeBMaTH4ecKkuii MITM(OBATHHO-TIONUPOBAIBHBIN cTaHoK P-20FS-1-R5

6. MeToanuyeckue pekoMeH aluu
MeTOI[I/IKa HpeHOI[aBaHI/ISI JOUCHUIIJIINHBI ((MaTepI/IaHOBCI[GHI/Ie» nu peanmamm

KOMIIETEHTHOCTHOTO TIOJXO/Ja B W3JIOKCHHMM M BOCIPHATHM MaTepualia IpelyCMaTpUBaeT
UCTIOJI30BaHUE CJICAYIOIUX AKTUBHBIX W HMHTEPAKTUBHBIX (OPM TPOBENCHUS ayIUTOPHBIX U
BHEAYJMTOPHBIX 3aHITHH:

— ay/IMTOPHBIC 3aHSTHS: JICKIIUH, JTA00OPATOPHBIC PaOOTHI;

— BHCAYAUTOPHLIC 3aHATUA: CAMOCTOATCIIBHOC N3YUYCHUC OTACIIbHBIX BOIIPOCOB, IMOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

6.1 MeTroanyeckne peKOMeHIAIUN ISl MPeNoAaBaTeisl 0 OPraHu3anuu
00y4eHus1

6.1.1. TlpenomaBaTenb OpraHU3yeT NPEMOAABAHWE AWCIHILUIAHBI B COOTBETCTBHH C
tpeboBanusmu "llonoxeHuss 00 opraHuzanuu 00pa30BATENBHOTO Ipolecca B  MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (rnanax’, yrBepKIEHHBIM PEKTOPOM YHUBEPCHTETA.

6.1.2. Ha nepBoM 3aHATHHU IperojaBaTesb JOBOAUT O CBEJCHMS CTYIEHTOB COJEp)KaHHUE
paboueii mporpammbl auctuiuinHel (PII]) w mpemocTtaBisieT BO3MOXXHOCTH O3HAKOMIICHHUS C
IIpOrpaMMoi.

6.1.3. IIpenogaBareh 0COOCHHO OOpamniacT BHUMAaHUE CTYJCHTOB Ha:

- BUJBl U (OpPMBI MPOBEIEHUS 3aHATUN MO JUCLUIUIMHE, BKIIOYas MOPAJOK MPOBEICHMS
3aHATHA C MPUMEHEHHEM TEXHOJOTUH IUCTAHLUMOHHOTO OOYYEHHS U CUCTEMBI JUCTAHIIMOHHOTO
oOyuenus ynusepcureta (CZ1O MocnonuTexa);

- BHJIbl, COJIEp’)KaHUE M TOPSIOK MPOBEACHMSI TEKYIIEr0 KOHTPOJS YCIEBAaeMOCTH B
COOTBETCTBUM € ()OHJIOM OLIEHOUYHBIX CPE/ICTB;

- @Qopmy, colepkaHue U TOPSAOK TMPOBEACHUS MPOMEKYTOUHON arrecTtaluud B
COOTBETCTBUH € (POHJIOM OLIEHOUYHBIX CPEJCTB, peaycMoTpeHHbM PIT/L.

6.1.4. JloBomuT MO0 CBENCHHS CTYACHTOB TpauK BBIOJIHEHUS YYEOHBIX paldoT,
npenycMorpennsix PIII.

6.1.5. HeoOxomumo c camMoro Havaja 3aHSTHH PEKOMEHIIOBATh CTYIEHTaM OCHOBHYIO U
JIOTIOTHUTEIBHYIO JTUTEPATYPY U YKa3aTh MyTH JOCTYIA K HEH.

6.1.6. Baavame wiM B KOHIE CEMECTpa JaTh CIMCOK BOIPOCOB JUIsl TMOJATOTOBKH K
POMEXKYTOYHOH arTecTanuu (dK3aMeHy WK 3a4ETY).

6.1.7. Pexomenmyercs ¢akt ozHakomisieHuss ctyaeHToB ¢ PIIJI w rpadukom paboThI
NUCbMEHHO 3a(hUKCHPOBATh MOANKUCHIO CTYIEHTA B JIMCTE O3HAaKOMIIEHUs ¢ coepxkanue PI1/I.

6.1.8. IlpenonaBarenw, BeAyIIMH JIEKIMOHHBIE W TPAKTHUYECKUE 3aHATHS, JOJDKHBI
COIIACOBBIBaTh TEMATUYECKUIN IUIAH NPAKTHUUECKUX 3aHATHI, MCIIOIB30BATh EAUHYIO CUCTEMY
0003HaYeHH, TEPMHUHOB, OCHOBHBIX IMOHSATHI TUCIUIUIMHBI.

6.1.9. Ilpn moAroTOBKE K JIAOOPATOPHBIM 3aHATHSIM IO TIEPEUNHIO OOBSBICHHBIX TEM

mpenoaaBaTeIro HeO6XOJII/IMO YTOYHUTH IJIaH U MCTOAUKY UX ITPOBCACHMA.
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6.1.10. Lenecoobpa3Ho B X0Je 3alIMTHI JIAOOPATOPHBIX PadOT 3a/1aBaTh BBHICTYIMAIOIIMM U
ayJIUTOPUMU [JIOTIOJIHUTEIbHBIE U YTOUHSIOLIUME BOIPOCHl C ILEJIbIO BBIICHEHMSI MX IMO3MLMNA 110
CYIIECTBY 00CYKIaeMbIX TPOOIEeM.

Bo3MoxHO mTpoBeieHNE 3aHATHH U aTTECTAllMi B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
cucTeMbl auctaHimoHHoro ooydenus yausepcurera (CHO-LMS). Topsnok mpoBenenus padboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTACIBHBIMH PACHOPSDKEHUSIMH TPOpPEKTOpa MO
y4aeOHOM paboTe U/WUiu IIEHTPOM y4eOHO-METOIMUECKONU PaOOTHI.

6.2 MeTounquRne YKazaHus 1Jis oﬁyqamumxca 10 OCBOCHHUIO U CHHUIIJINHBI

6.2.1. CrymeHT ¢ caMOoro Hayaja OCBOCHHUS JUCIHHUIUIMHBI JIOJDKEH BHHUMATEIBHO
03HAKOMUTCS ¢ paboueil MporpaMMoil TUCIUTIIHHBIL.

6.2.2. CTyneHTy HEOOXOIUMO COCTaBHTh JJIsi ceOsl rpadMK BBIMOJIHEHUS y4eOHBIX PadoT,
npenycMoTpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYruX IUCHUIUIMH, M3Yy4ae€MbIX B TEKYILEM
cemecTpe.

6.2.3. [lpu mpoBeneHNH 3aHATHIA W MPOLEAYpP TEKYIIEH M MPOMEKYTOYHOW aTTECTAllUu C
UCIIOJIb30BaHUEM HHCTPYMEHTOB WH(GOPMAIMOHHON 00pa30BaTeNbHOM Cpellbl IUCTAaHIIMOHHOTO
obpazoBanmus yHuBepcurera (LMS Mocnonmurtexa) kak BO BpeMsl KOHTAaKTHOW pabOTBI ¢
mpernojaBaTeNieM, Tak U BO BpPEMs CaMOCTOSTENIbHON paboThl CTYACHT JAOJDKEH O0ECIeuuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOIO IOJKJIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOI'O
oOyuenus. IIpu OTCYTCTBMM TakOW BO3MOXHOCTH OOCYAWTHh CHUTYallMI0O C MpernojaBaTeieM
JUCLUIUINHBI.

6.2.4. CamocrosiTenbHass paboTa sBIseTCS OOHUM M3 BUAOB yueOHBIX 3aHsATUH. llens
CaMOCTOSITENIbHOM paboThl — NPAKTUUECKOE YCBOCHHUE CTYJIEHTaMH BOIIPOCOB, paCCMAaTPUBAEMBIX B
MpoIecce U3yYEHHS TUCIUTUTHHBI.

Bunbl BHEayAUTOPHON CaMOCTOSITENEHOM pabOTHI:

- CaMOCTOSTEIbHOE U3YUEHUE OTJENbHBIX TEM JUCLUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSM;

JUis  BBINOJHEHHsS] JIOOOr0 BHUJA CaMOCTOSATENbHOW pPabOThl HEOOXOAMMO MpOMNTH
CJIEIYIOIINE ATAIbI:

- OIpEeJIeIEHNE LEJIN CaMOCTOSTENbHON pabOTHI;

- KOHKpETU3alus I03HaBaTEIILHOM 3a7a4u;

- CaMOOLIEHKA TOTOBHOCTH K CaMOCTOSITEJIbHOM paboTe;

- BEIOOp a/1eKBAaTHOTO crioco0a IeHCTBHSL, BEAYIIEro K PELICHUIO 3a/auy;

- IUTAHHpOBaHHME pPabOThl (CaMOCTOSITEILHOM WJIM C TOMOUIbIO TpEnoJaBaTeNs) HaJ
3a/laHuEM;

- OCYIIECTBJIEHHE B TMPOIIECCE BBINOJIHEHUS CAMOCTOATEIbHOW pabOThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEUHOT0) pe3yJbTaToOB pabOThl, 1 KOPPEKTUPOBKA BBHIIIOJIHEHUS PAOOTHI;

- pedmexcus;

- IPE3EeHTAIUS CaMOCTOSITEIbHOMN paboTHI.

1. DoH/1 OLIEHOYHbIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00y4YeHUsI
I[HSI KOHTPOJIA YCIICBACMOCTH U Ka4Y€CTBAa OCBOCHUA NUCHIUIIIINHBI HaCTOHI_I_Ieﬁ mnpor paMMOﬁ

MPEAYCMOTPEHBI CIAEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIIEH YCIIeBaeMOCTH (TEKYIIHI KOHTPOJIb);
- MPOMEIKYTOYHAs aTTecTanus (IK3aMeH).
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7.2 lllkana u KpUTEpUH OLIEHUBAHUS Pe3y/JIbTATOB 00yUeHHs NPH

IMPOBCACHUH HpOMe)I(yTO‘lHOﬁ arTrecranmmu

IxaJyia oneHUBaAHUA

Onucanue

OT1ianyao

BoinonHens! Bce BBl Y4eOHOH pabOThI, MPEayCMOTPEHHBIE YUeOHBIM
maHoM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUH,
HaBBIKOB MPHUBEICHHBIM B TabmuIax IoOKa3areneil, onepupyer
MPUOOPETEHHBIMH 3HAHUSIMHU, YMCHHSIMH, HaBBIKAMH, TIPUMEHSCT UX B
CUTyalusiX TIOBBIIIEHHON cioxHOCTH. Ilpu »3TOM MOryT OBITH
JIOTYIIICHBI HEe3HAUUTENbHBIE OMIMOKHM, HETOYHOCTH, 3aTPYAHCHUS TPH
AHAIMTUYECKUX OIepauusix, epeHOCe 3HAaHUW W YMEHUU Ha HOBBIE,
HECTaHJAPTHBIE CUTYallUH.

Xopomo

BoinonHeHsl Bce Bl Yy4eOHOH pabOThI, MPEIyCMOTPEHHBIE YUeOHBIM
mwiaHoM.  CTylIeHT  JEMOHCTPHpPYET  HENOJHOE,  IPaBHIBHOE
COOTBETCTBUE 3HAHHI, YMEHWH, HABBHIKOB NPUBEICHHBIM B TaOJIHIIAX
nmokasaresiei, b0 ecnu mOpd  ITOM  ObUIM  JOMyHIeHbl  2-3
HECYIIECTBEHHBIEC OIITMOKHU.

Y,Z[OBJ'IGTBOPI/ITGHBHO

BoinonHeHs! Bce Bl Y4eOHON pabOThI, MPEIyCMOTPEHHBIE YUeOHBIM
wi1aHoM. CTyEeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHHM, B KOTOPOM
OCBEIIICHA OCHOBHAsl, HanOoJjee BaXkHas 4aCTh MaTepHuaia, HO IIpU 3TOM
JIONyLIeHa OJIHa 3HAYUTEIbHAasl OIMOKA UIX HETOYHOCTb.

HeynosnersopurensHo

He Bommonmnen onuH winum  Oonee BHAOB  y4eOHOUM  paboThI,
MPEIYCMOTPCHHBIX  y4eOHBIM TUTaHOM. CTYISHT JIEeMOHCTPHUPYET
HEMOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABHIKOB MPHUBEJACHHBIM B
TabnuIax ToKa3zarened, JOMyCKAaloTCs 3HAUYUTENbHBIE  OIIMOKH,
MPOSBIISIETCS. OTCYTCTBHE 3HAHWM, YMEHHI, HAaBBIKOB IO POy
MOKa3aTeyei, CTYJACHT HUCHBITHIBACT 3HAYMTEIbHBIC 3aTPYAHCHHUS TPH
OTIEPUPOBAHUU 3HAHUSMH M YMEHUSIMH TPHU UX TEPEHOCE Ha HOBBIC
CUTYaITUH.

7.3  OueHo4YHBbIE CpeACTBA

7.3.1. Texynmii KOHTPOITb

Haumenosanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakTepHucTHKa OLIEHOYHOTO OLICHOYHOTO CPE/ICTBA B
OC cpeacTBa CpeacTBa ®OC
CoBMecTHas JeSTeTbHOCTh TPYIITIBI
00yJaromuxcs u MeJarOTHYECKOro
paboTHUKAIION yIpaBICHUEM
Tlenosas w/wim MeJarornyeckoro  paboOTHUKA C  IETbI0 Tema (poGiema),
1 poleBas Hrpa pemieHuss y4eOHbIX W TPOo(eCcCHOHATBHO - KOHUEMLH, PO H
(1) OPUEHTHPOBAHHEIX 3a/1a4 IYTEM HIPOBOTO | OKHJAEMBbIi PE3yIbTaT MO
MOJIETTUPOBAaHUSl ~ peabHOM  mpoOIeMHON K10 urpe
cutyauuu. [lo3BonsieTr oneHUBaTh yMEHHUE
QHATM3UPOBATh M pemaTh  TUITMYHBIE
rmpodeccnoHanbHbIE 3aJa4H.
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Konrponbnas padora

CpeAcTBO MPOBEPKU YMEHUH NPUMEHSTh
[MOJYYEHHBbIE 3HAHUS [Js1 PEIICHHS 3a]1a4y

KoMIUIEKT KOHTPOIBHBIX

(K/P) 3aJIaHMH 110 BapuaHTaM
OTIpEeICIEHHOT0 TUIIA TI0 TEME UJTU  pa3ieny
Cucrema CTaHIApPTU3UPOBAHHBIX 3aJaHU,
Tect [O3BOJISIOIIAS aBTOMaTU3UPOBAThH .
N @OoH/J TECTOBBIX 3aJaHUI
(T) MpOLEAYpy H3MEpEHUs YpOBHS 3HAHUM H
YMEHMH 00yJarouerocs.
OrneHKa CIOCOOHOCTH CTYIEHTA MPUMEHUTH
[lepeuenr  abopaTOPHBIX
JlaboparopHsble MOJIy4YEeHHBIE panee 3HAHUS JUIs
paboT M KX OCHAIICHUE
pabotsr (JIP) MPOBEICHUSA aHaIN3a, OIIBITA,
JKCIIEPUMEHTA u BBITNIOJTHEHUS
Major TpernoJiaBateiisi Cco CTYACHTOM
N A peroz A > | Kommekt
YcTHbIl onpoc elb KOTOPOrO0 — CHUCTeMaTu3alus W
9K3aMEHAIIMOHHBIX
(D -ax3ameH) YTOUHCHHE ~HMCIOMMXCA Yy  CTyleHTa | o .~

3HaHI/II71, IIPOBEPKa €TI0 HMHIAWBUAYAJIBbHBIX

7.3.2. IlpomexxyTOoYHas aTTeCTaIUs

[MpomexxyTouHasi arrectauusi - (IK3aMEH) MPOBOJUTCS
PernameHnT npoBeaeHus aTTecTanuy:
- BpeMs JJI NOJArOTOBKU OTBETA Ha BONpOocCkl He Ooiiee 40 MUH.;

- BpE€Ms Ha OTBCT HaA 3aIaHHBIC BOIIPOCHI HE 6onee 10 MuH.

buiier cocTout U3 Tpex TEOPETUUECKUX BOIIPOCOB.
[lepeuenr BOMPOCOB K 3aueTy MpPHUBEACH B MPWIOKEHUH 2 K pabodeil mporpamme.

nmo OwieraM B YCTHOH Qopme.



TemaTn4yecKHH IJIaH AUCHUIIIMHBI «MaTepl/IaJ'lOBeI[eHI/Ie» 0 HANMPaBJIECHUIO ITOATOTOBKH

22.03.02 «MeTtayutyprus»
(baxkamaBp)

OuHo-3204Hast popma 00y4UeHHs

[Tpunoxenue 1

Bunel yueOHoit paboThI, BKIIIOUas Bunel camocTosTenbHON paboThI DopMbI
Paznen CaMOCTOSITENIbHYIO paboTy CTYJICHTOB aTTeCTaluu
CTYJCHTOB U TPYAOEMKOCTh B yacax
<
=
Q
o]
3
e | o | /1| IVC| Jlab. | CPC | KCP | KP | KIT | PTP Peo. K/P C) 3
Q =
o} 3}
= =4
Q )
O | T
1. Bsoanas 4yacth. Duszuxo-| 3 4 10
MeXaHH4YeCKHe CBOiicTBA MaTepuasoB.
Cmpoenue  mamepuanos.  OcHosHble
NOHAMUSL O CBOUCMBAX MAMepuaos.
AmomHo-Kpucmaniuueckoe  cmpoerue
Memanios, U30OMpOnUs, aHU30MPONU,
Kkeasuuzomponus. Ilymu noevluenus
npouynocmu memainnos. Kpucmannuzayus
Memannos nepeuyHas u 6MopuiHasl.
Jlabopamopnas paboma | 3 2 10
«MukpoaHaius cranen»
Jlabopamopnas pabom | 3 2 10
«Muxpoananuz cmanei»
2. Teopusi cnnaBoB. [lonamus o | 3 6 10
CNIa6ax. Teepovie pacmeopel,
Mexaumuueckue — cMmecu,  Xumudeckue
coedunenus. Jluacpamma cocmosHus
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aHcene3o-yemeHmuni. XapaKmepucmuKu

KOMNOHEHMO8. CmpykmypHbie
cocmasnsaowue u Gazwl Ha ouazpamme
Jcene30-yemMeHmun. Knaccugpurayus

cmanell no cnocoby npou3so0cmad,
HazHaveHuro u xawecmsy. Mapkupoexa
yenepooucmuolx  cmanen. Yyeymer ¢
epagumom, nonosunHuamvlie u Oenvie.
Cmpyxkmypa, ceolicmea, obracmu
NpUMEHeHUs U Memoobl  NOJYYeHUs
cepulx, KOBKUX U  BbICOKONPOUHBIX
yy2ynos. Mapkupoexa uy2yHos.

Jlabopamopnas paboma
«YTIIEpOOUCTHIE CTATIND)

10

Jlabopamopnas paboma « 9yayno1»

w

10

4, Haxkuén "
PeKpHCTALIH3ALMS. Bruanue
naacmudecKou Odepopmayuu Ha
CMpYyKmypy U C80UCMBA Memaos..
Xonoonas u eopavas  Oeghopmayusi.
Tepmomexanuueckas obpabomxka.

5. Teopus TEePpMHUYECKOM
o0padoTKm. Buovr  mepmuueckoti
obpabomku cmaneu. Ilpespawenus npu
Hacpese cmanu. llepecpes u nepedicoe.
Ipespawenue aycmenuma npu
HenpepuvleHOM oxnaxcoenuu. /uaepamma
U30mepMUYecKo2o npespaujenusl
aycmeHuma. IIpespawenue npu
omnycke, Cmpykmypa u c8oucmea cmanu
npu omnycke. Ilpokanusaemocms u
3aKanu8aemMocmy Cmaiu.

Jlabopamopnas paboma «3akanka U




OTITYCK»

Jlabopamopnas paboma
«lIpokanusaemocmo u 3aKaiueaemocmo
cmanuy

6. TexHosorus TepMHUYECKOH
00padoTku. Omoicue I pooa 6e3 gazosoi
nepexpucmannuzayuu. Omocue Il pooa c
gazosoii nepekpucmaniuzayuetl,
HOPpMAIU3ayus. 3axanka cmanu.
OcHoguble  napamempvl  npoyeccos
OMNYCKa y21epooucmsix U 1ecUpoB8aHHbIX
cmainetl. Obpabomxa X01000M.
llosepxnocmuas 3axanxa.

7. XuMHKO-TepMHYecKass 00padoTKa.
Dusuueckue OCHOBbBL XUMUKO-
mepmuuecKol 0bpabomku.
Llemenmayus, HUMpOYyeMeHmayus,
a30muposane cmaiu.

JlaGopatopHas pabota «XHMHUKO-
TepMHuecKas 00paboTKa»

8. KoHCTpyKIHOHHbIE H
HHCTPYMEHTAJIbHbIEe MaTepPUaJIbl

9. [IBeTHBIE METAJJIBI M CIJIABBI

Hroro

22

18

104
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3aounas popma oOyueHust

Bunbl yueOHOI paboThL, BKIItOUast Bunel camocTosiTenbHON paboThI Dopmsbl
Paznen CaMOCTOSITENIbHYIO paboTy CTYJCHTOB aTTecTaluu
CTYJEHTOB U TPYJA0EMKOCTb B yacax
<
§
:
e | o | /1 |IVC| Jlab. | CPC | KCP | KP | KIT | PTP Peo. K/P €] 3
8 | o
3|3
O | T
1. Bsoanas 4yacth. Duszuxo-| 3 2 10
MeXaHH4YeCKHe CBOicTBA MaTepuasoB.
Cmpoenue  mamepuanos.  OcHosHble
NOHAMUSL O CBOUCMBAX MAMepuaos.
AmomHo-Kpucmaniuieckoe  cmpoeHue
Memanios, U30OMponus, aHU30MPONUA,
Kkeasuuzomponus. Ilymu  noevluenus
npouynocmu memainnos. Kpucmannuzayus
Memannos nepeuyHas u 6MopuiHasl.
Jlabopamopnas paboma | 3 1 10
«MukpoaHaius cranen»
Jlabopamopnas pabom | 3 1 10
«Mukpoananuz cmaneu»
2. Teopusi cniaaBoB. [lowamusa o | 3 2 20
Cn1asax. Tsepovie pacmeopel,
Mexanuueckue — CMecu,  Xumuieckue
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coeounenusl. ,ZZuazpaMMa COCMOAHRUA
aHcene3o-yemeHmuni. Xapaxmepucmuku

KOMNOHEHMO8. CmpykmypHvie
cocmasnawue u Gasvl Ha ouazpamme
Jlcene30-yemMeHmum. Knaccugpurayus

cmaneii no cnocoby NpouzBo0Cmaed,
HazHauenuro u Kavecmsy. Mapkupoexa
yenepooucmulx — cmaneu. Yyeymor ¢
epagumom, nonosunuamoele u Oenvie.
Cmpyxkmypa, ceotlicmea, obnacmu
NpUMEHEeHUss U Memoobl  NOJYYeHUsl
cepblX, KOBKUX U  BbICOKONPOUHBIX
yyeyHo8. Mapkupoeka uy2yHos.

Jlabopamopnas paboma
«YTJIepOIUCThIC CTAITN»

10

Jlabopamopuas paboma « HyeyHol »

10

4. Haxnén u
PEeKPHUCTAJIN3ALMA. Brusanue
niacmuyecKou depopmayuu Ha
CMPYKMypy U CB0UCMBA Memaiioa..
Xonoowas u eopavas  Oegopmayus.
Tepmomexanuueckas oopabomka.

10

5. Teopus TePMHYECKOH
00padoTKM. Buowt  mepmuueckou
oopabomxu cmaneu. Ilpespawenus npu
Haepeee cmanu. Ilepecpes u nepesicoe.
IIpespawenue aycmenuma npu
HenpepuvleHOM oxaaxcoenuu. /Juacpamma
U30MEPMUUECKO20 npespawjetusl
aycmenuma. Ipespawerue npu
omnycke, CmpyKmypa u C80tcmed cmaiu
npu omnycke. Ilpokanusaemocmsv u
3aKAIUBAEMOCTb CIMAU.

10
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Jlabopamopuas paboma «3akanka u
OTITYCK»

10

Jlabopamopnas paboma
«lIpokanusaemocms u 3aKAIUBAEMOCHb
cmanuy

6. TexHosorus TEePpMHUYECKOH
oopadoTku. Omorcue I pooa be3 gpazosoti
nepexpucmannuzayuu. Omocue 1l pooa c
¢gaszosoii nepekpucmaniuzayuetl,
HOPMAIU3ayusi. 3axanka cmanu.
OcHogHble  napamempvl  NpPoOYeccos
OMNYCKA Y21epoOUCmbIX U 1e2UPOBAHHBIX
cmasnetl. Obpabomka X01000M.
Ilosepxnocmuas 3axanxa.

7. XuMHuKoO-TepMuuyeckass o0padoTka.
Dusuyeckue OCHOBYL XUMUKO-
mepmuieckoll 06pabomxiu.
Lemenmayus, HUMpoyemMeHmayus,
a30muposanue cmau.

JlaGopaTtopHas pabora «XUMHKO-
TepMuueckas 00paboTka»

Hroro

12

124




[Tpunoxenue 2

POHAOHNEHOYHBIX CPEACTBIIO JUCIUIIJIMHE

«MarepuajsioBeaeHue»
Hampagsiienue moaroToBKH
22.03.02 MeTtanayprs
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
NuHOBaIUM B MeTAJLIYPprum

BapuaHT 3x3aMeHAIIMOHHOT0 OUJIeTa

MHUHHUCTEPCTBO OBPA30OBAHMS 1 HAYKH POCCUICKON ®EAEPALIAN
®EJIEPAJIBHOE F'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUE BBICILIETO
OBPA30BAHMSI
«MOCKOBCKHU NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

®akynsTer MammHocTpoeHus, kKageapa «MaTepranoBeJeHIC)
Jucnummaa «MartepuanoBenenue» ObpazoBatensHast mporpamma 22.03.02 METAJUTYPTUA

3K3AMEHAIIMOHHBIN BUJIET Nel

1. Auarpamma Fe-C. M3MeHeHne XUMUYECKOro cocTana (a3 B Ipoliecce MepBUYHON U BTOPUYHOU
KpUCTAJJIN3aluu cTanu 45.

2. [oBepxHOCTHAS 3aKayKa, BUJbI U 001aCTH TPUMEHEHUSI.

3. Pacumudposars mapky metammonpoaykuuu: {18 u 1ate ee XxapakTepucTuKy (Ha3BaHHE, HA3HAUCHUE,
CBOMCTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTHH).

3aB. xadenpoit B.B. OBunHHHIKOB

Ilepeyenb BONPOCOB Ha IK3aMeH
1. Inarpamma Fe-C. Xapakrepuctuka ¢a3 u cTpykTypHbIx coctaBisitomux (YK-1)
2. JlmarpamMma Fe-C. Onpenenenne xumuueckoro coctaa ¢a3 B cmase ¢ 4,3 % C npu 1400°C
(YK-1)
3. Inarpamma Fe-C. M3MeHeHne XUMUYECKOro cocTaBa (a3 B mporecce NEpPBUYHON U BTOPHUYHOU
kpuctautusamun ctanu 45(YK-1)
4. Inarpamma Fe-C. V3MeHeHne XMMHUYECKOTro cocTaBa (a3 B Mpolecce MEePBUYHON M BTOPUUHON
kpuctautuzanuu ctanu 30 (OTIK-5)
5. IlonsaTue o crutaBax. TBepable pacTBOPHI, MEXaHUUECKHUE cMecH, xumuueckue coequHenus (YK-
1)
6. JluarpaMma COCTOSIHHMSA [JBOMHBIX CIUIABOB C HEPAaCTBOPUMBIMH B TBEPAOM COCTOSHUU
kommoneHTamu (YK-1)
7. quarpamma Fe-C. MI3MeHeHne XUMUUECKOro cocTaBa (a3 B mpoliecce MepBUYHON U BTOPUUHOM
kpuctauu3anuu criasa ¢ 5 % C (YK-1)
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8. llmarpamma Fe-C. M3MeHeHne XuMHUUYeCKOro coctaBa ¢a3 B MpoIecce NEPBUIYHON U BTOPUIHON
kpuctautusaiuu ctanu Y 12 (OIK-5)

9. lnarpamma Fe-C. Xapakrepuctuka (a3, yuacTBYIOIHX B dBTekTHYecKoM npeBpamiennn (OITK-
5)

10. Iuarpamma Fe-C. Omnpenenenune xumudeckoro coctaa ¢a3 B cmiase ¢ 5,5 % C npu 1300°C
(OIIK-5)

11. JIluarpamMMa cOCTOSIHUSI JBOMHBIX CILIABOB C OTPAHMYEHHON PACTBOPUMOCTHIO KOMIIOHEHTOB B
tBOpA0M coctosinuu (OITK-5)

12. Tuarpamma Fe-C. Omnpenenenne xumudeckoro coctaBa ¢a3 B ciase ¢ 4,3 % C mpu 1147°C
(YK-1)

13. uarpamma Fe-C. Onpenenenne xumuueckoro cocrasa ¢as craau Y12 nmpu 1100°C (OIIK-5)
14. Nuarpamma Fe-C. Onpenenenue xumudeckoro cocraBa ¢a3 B cmiase ¢ 0,8 % C mpu 727°C
(YK-1)

15. Nuarpamma Fe-C. Onpenesnenue xumuueckoro cocrasa ¢a3 cramu Y8 npu 1100°C (YK-1)

16. quarpamma Fe-C. Onpenenenne xumuueckoro coctaBa (a3 B cmase ¢ 4 % C npu 1400°C
(YK-1)

17. Auarpamma Fe-C. M3MeHneHnue XUMHUECKOro cocTtaBa (a3 B Ipolecce NePBUYHON U BTOPUUHOMN
kpuctautusaiuu ctanu Y8 (YK-1)

18. Nuarpamma Fe-C. M3MeHeHue XUMHUECKOTO cocTaBa (a3 B MpoIecce MepBUYHON U BTOPUUHOU
kpuctayum3aimu ciiasa ¢ 3 % C (OIIK-5)

19. Nuarpamma Fe-C. Onpenenenue xumuueckoro cocrasa ¢a3 B cmiase ¢ 5,5 % C mpu 900°C
(YK-1)

20. Iuarpamma Fe-C. M3MeHeHne XMMHUECKOro coctaBa (a3 B mpolecce NePBUYHON U BTOPUUHON
kpuctauu3anuu ciiasa ¢ 4,3 % C (YK-1)

21. Inarpamma Fe-C. Xapaktepructuka (a3, ydacTByroImux B 3BTekTouHOM npeBpanieanu (YK-1)
22. lnarpamma Fe-C. DBrekTrueckoe u 3pTekTouanoe npespaiienue (YK-1)

23. lnarpamma Fe-C. Omnpenenenue xuMudeckoro cocrasa ¢as B cmiase ¢ 2,5 % C mpu 900°C
(YK-1)

24. Jlmarpamma Fe-C. Omnpenenenue xumuueckoro cocrasa ¢a3 B crase ¢ 2,5 % C mpu 1300°C
(YK-1)

25. Tnarpamma Fe-C. Omnpenenenue xuMudeckoro cocrasa ¢as B cmase ¢ 4,3 % C mpu 727°C
(YK-1)

26. lnarpamma Fe-C. Onpenenenue xumuyeckoro cocrasa ¢a3 B ciuase ¢ 1,5 % C npu 800° C
(OIIK-5)

27. JlnarpaMMa COCTOSIHUS IBOMHBIX CIUIABOB C HEOIPAaHUYEHHON PaCTBOPUMOCTBHIO KOMIIOHEHTOB B
tBepaoM coctosiann (YK-1)

28. OCOOEHHOCTH 3BTEKTHUECKOTO MpeBpaIieHus 1BoiHbIX criaBoB (YK-1)

29. KpacHOJIOMKOCTb U XJIQAHOJIOMKOCTb CTaIU. [IpMunHBl BOSHUKHOBEHUSI U CIIOCOOBI YCTpaHEHUs
(YK-1)

30. Kpucrammu3zanus criaBos. [Ipasuiio ¢a3. [Ipasuno konnentpanuii (YK-1)

31. ATOMHO-KpPHUCTAJUINYECKOE CTPOCHHME METAJUIOB. THUIBI KPUCTAIUIMUECKHUX PEIIETOK U HX
xapaktepuctuka (OIK-5)

32. 3akoHOMepHOCTH  Kpuctaumzauuud. CreneHb  NEPEOXJIAXKICHMS, UUCIO  LEHTPOB
KPHCTAJUIU3AIMN, CKOPOCTTh pocTa KpucTamioB. AMopdusie Metamisl (YK-1)

33. lennputHas ukBaiys. [[puauHb BOBHUKHOBEHUS 1 crioco0bl yerpanenus (YK-1)

34. JleekThl KPUCTATUYECKOTO CTPOCHHUSA. BinsHHE TUIOTHOCTH AMCIOKAIUMi Ha MPOYHOCTD
marepuanos (OIK-5)

35. CtpykTypHBIE AMarpaMMbl 4YI'YHOB. BiHsHHE CKOpOCTH OXJIaXIEHUs M IpadUTH3UPYIOIIUX
KOMITOHEHTOB Ha KpucTau3aiuio yyryna. Oroen (OITK-5)

36. BinsHME CTeneHM NEpeoXJaXIeHus Ha Ipouecc Kpucraumszauud. CTpoeHue CiauTkKa.
3onanpHas mukBanus (YK-1)
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37. BausiHue CTEMEeHH MepeoXakKCHNs Ha BeanunHy 3epHa. Moauduiuposanue (OITK-5)

38. OcHOBHbBIC BUIbI XUMHKO-TEPMUIECKOi 00paboTkH, nx ocodenHoctu (YK-1)

39. CtpoeHue 1 CBOWCTBA TPOOCTUTA 3aKalika U TpooctuTa oTimycka (OITK-5)

40. MaptencutHoe npespaineHue u ero ocooennoctu (OIK-5)

41. 'a3oBble LleMeHTAIMs M HUTpolleMeHTalus. VX cpaBHUTENbHAS OLEHKA U 00J1aCTh IPUMEHEHUS
(OIIK-5)

42. TloBepxHOCTHas 3aKajika, BUIbI U o0nactu npumenenus (OIIK-5)

43. Tlonuas u HenoHas 3akaika craien (YK-1)

44. llemenTamnusa. Buasl mporecca, mapamMeTpsl, 00JIacTH MPUMEHEHUS M T0JIydaeMble CBOMCTBA
(YK-1)

45. CTpoeHue ¥ CBOMCTBA MapTEHCUTA 3aKaiku U MapTeHcuTa ormycka (YK-1)

46. IlpeBpamieHue ayCTCHHTAa IIPH HENPEPHIBHOM OXJaxaeHUU. OCOOEHHOCTH TEPIUTHOTO
npespamieaust. Ctpyktypsl nepiutHoro tuma (YK-1)

47. Ormyck. Buabl otiycka. Mi3sMeHeHue cTpykTypsl U cBoiicTB mpu otnycke (YK-1)

48. IIpokanuBaeMOCTh U 3aKaaMBaeMOCTb. DaKTOPHI, BIUSAIONIME HA MPOKAJIMBAEMOCTb. BiusHue
pOKaINBaeMOCTH Ha cBolicTBa ctanu (YK-1)

49. Omxwr Il pona, ero Bubl, ux HaznaueHue (YK-1)

50. dedextsl 3akanku u meto bl ux npeaynpexiacaus (OIK-5)

51. Texuonorus koBkoro uyryHa (YK-1)

52. Kputnueckue tTouku MH u Mk. X 3aBUCHUMOCTb OT COJEp’KaHUsl YIJIepoJia M JIETUPYIOIUX
anemenToB B ctanu (OITK-5)

53. OtnyckHas xpynkocts I pona. [TpuunHbl BO3HUKHOBEHHs U MeTOIbI e¢ yerpaneHus (YK-1)

54. O6paboTka 3akajgeHHou ctanu xojoaom (OIIK-5)

55. OcoOCHHOCTH TEXHOJIOTHH TEPMUUIECKOi 00paboTku ObicTpopexyiuei cramu (OIK-5)

56. Kputnueckue touku Al, A3, Acm. IIpeBpaiierus B cranu npu 3tux temieparypax(YK-1)

57. Ynyumenue. CTpoeHUe U CBOMCTBA cOpOHTa OTITycKa U copouTa 3akanku (YK-1)

57. TloBepXxHOCTHasI 3aKajka: ra3oriaMeHHas u 3akaika TBU (OIIK-5)

59. TlpeBpaiiieHus Py OTITyCKe 3aKaeHHOo# cTanu. Buasr ormycka (OITK-5)

60. Crioco0bl 3aKalKu: HEMPepbIBHAS, IPEPBIBHICTAsl, CTyneHYaTas1, nzorepmudeckas(YK-1)

61. OTxuUr 1 HOpManu3aus cTaiu. PexXUMbl, XapaKTepUCTHKA MOTYy4aeMON CTPYKTYpPhI U CBOMCTB
(YK-1)

62. Haksen u pexpucramnuzarms MmetamuioB (YK-1)

63. Harpes cramu. Hacnencrsennoe 3epHo. Ileperpes u nepexor(OIK-5)

64. Omxur I pona, ero Buabl, ux HazHaueHue(OIK-5)

65. AzotupoBanue. [TapameTpsl mporecca, cBoiictBa u obnactu npumeHeHus (YK-1)

66. Bunbsl Tepmudeckoit 00padboTku, ux Haznauenue (OIK-5)

67. 3akanka cranu. OmnpeneneHue 3HAYEHMM OCHOBHBIX IapaMETPOB: TEMIEpaTypbl Harpesa,
JUTUTEIIBHOCTh Harpena, ckopoctu oxiaxaeHus (YK-1)

68. 3akanouHble cpensl, ocHOBHbIC TpeboBaHus K HUM(YK-1)

69. OrnyckHas xpynkoctb II poma. IIpyunMHBI BO3HMKHOBEHHS M METOIBl €€ YCTPAHEHUS M
npexaynpexaeHus(YK-1)

70. HutpouemenTanus. [Tapamerps! mporiecca, cBoiicTBa u 001actu npumenenus (YK-1)

71. Anarpamma n3zorepMudeckoro npespamienus aycrenura. (OIK-5)

72. Pacmmm¢poBaTh MapKy METAUIONPOAYKUIMH: Y8 U JaTh €€ XapaKTepUCTHKY (Ha3BaHUE,
Ha3HAYEHHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYphI U TexHojorun) (OITK-5)

73. OcHOBHblE TIOKa3aTelnu (PU3MKO-MEXaHUUYECKUX CBOMCTB MAaTe€pHajJOB M METOJbl HX
omnpenenenns (HB, HR, HV, oB, oT, 6, KCU) (OIIK-5)

74. PacummdpoBaTh MapKy MeTaUIONpoAyKiuu: ber3nc M naTh ee XapakTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHUE, CBONCTBA, 0COOCHHOCTH CTPYKTYphI U TexHosorun) (YK-1)

75. PacumdpoBare Mapky meramtonpoaykuuu: CU15 u nath ee XapakTepUCTUKY (Ha3BaHHE,
Ha3HAa4YCHHUE, CBONCTBA, 0COOCHHOCTH CTPYKTYphI U TexHosorun) (YK-1)
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76. PaciudpoBats Mapky meramuionpoaykuuu: Ctanb 45 U 1aTh €€ XapaKTEepPUCTHKY (Ha3HaYeHUEe,
Ka4ecTBO, MeCTONoJI0XKeHHe Ha quarpamme Fe-C, ctpykrypa, ocobernoctu texnosnorun) (OIK-5)
77. PacimudpoBats Mapky metaimonpoaykiuu: KU 30-6 m mate ee xapakTepHCTHKY (Ha3BaHHUE,
Ha3HAYCHHUE, CBOWCTBA, 0COOCHHOCTH CTPYKTYphI U TexHosorun) (OITK-5)

78. Pacmmdposare mapky metamtonpoaykiuun: BU 120-4 u naTe ee XapakTepucTUKy (Ha3BaHUE,
Ha3HAYCHHE, CBOWCTBA, OCOOCHHOCTH CTPYKTYphI U TexHosorun) (OITK-5)

79. PacmmudposBare mapky mertamtonponykiuuu: BCT3cm u gaTh ee XapakTepUCTUKY (Ha3BaHUE,
Ha3HA4YCHHE, KaueCTBO, 0coOeHHOCTH TexHoaorun) (OIK-5)

80. PacmmdpoBate Mapky Metatonpoayknuu: Cranp O8km W garh €€ XapaKTePUCTUKY
(Ha3HaueHHE, KAYEeCTBO, MecTonooKeHne Ha nuarpamme Fe-C, ctpykrypa) (YK-1)

81. PacmmmdpoBats Mapky meramtonpoaykiuuu: CT3KIm M 1aTh €€ XapaKTePUCTUKY (Ha3BaHHE,
Ha3HAYCHHE, KayecTBO, ocodeHHocTH TexHooruu) (YK-1)

82. PacmmdpoBaTe MapKy MeTaIONPOAyKIWU: Y12A M naTth ee XapakTEepUCTHKY (Ha3BaHUE,
Ha3HAueHWe, KayecTBO, MECTONoJoXeHue Ha juarpamMe Fe-C, cTpykTypa, OCOOCHHOCTH
texHojorun) (OIK-5)

83. Pactimdposats Mapky Mmeramutonpoaykiun: Crans 30A U 1aTh €€ XapaKTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHEe, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI U TexHosorun) (OTIK-5)

3amaHus 1J151 KOHTPOJIbHOM PadoThI

10 ITUCHOUIIJINHE «MaTepI/IaJ'IOBeI[eHI/Ie»
(HaMEHOBAaHHUE JAMCIHUILIHHBI)

- OLCHKAa «OTJHUYHO» BBICTABIACTCA CTYACHTY, CCJIM CTYACHT BBIIIOJHUII BCC
MPEAJIOKCHHBIC 3aJaHN U HE JOITYCTHJI CYIIIECTBCHHBIX OH_II/I6OK;

- OLOCHKAa «XOpOoHiO» BBICTABIACTCA CTYACHTY, €CJIIM CTYACHT BBIIIOJIHUII BCC
MMPEAJIOKCHHBIC 3aJaHNU, HO JOITYCTHUJI 1-2 CYHICCTBCHHELIC OH_II/I6KI/I;

- OLCHKAa «YAOBJIICTBOPUTCIIbHO», €CJIW CTYACHT HE BBIIIOJHUI IMOJHOCTBIO OJHO
3aaHucC;

- OLCHKAa «HCYIOBJICTBOPUTCIBbHO» €CJIM CTYACHT HC BBINIOJHUII IMOJTHOCTBIO ABa
3aaHusl.

Tema «Yrnepomucrteie cranu u 9yryHsn» (YK-1)

IIpumepsl 3anannit
3AJJAHUE Ne 1

1.HaueptuTe B Macmrabe nuarpaMMmy COCTOSIHUS JK€JI€30-YIIIEPOAUCTHIX CIUIABOB Ha CTaHIApTHOM
OyiaHke, mocTtaBbTe OyKBeHHbIE 00OO3HaueHUs. HazoBute (a3pl U CTPYKTypHBIE COCTaBISIOLINE B
Kax/101 ob1actu auarpamMmsl ((a3bl 3aKJII0OYUTE B KBAJPAaTHBIE CKOOKH)

2. B xakux mpenenax wusMeHsercs xumuueckuilt coctaB (%C) aycreHuTa mHpuU MEPBUUHOMN
Kpuctaymsanuu cmasa ¢ 1,8 %C? Kak Ha3plBaeTcs 3TOT CIIaBa M KaKyl CTPYKTYpy UMEET NpU
KOMHAaTHOW TEMIIEpaType B COOTBETCTBUU C AMATPAMMOM KEIE30-yIriIepoa?

3. Hanummre cxemy mpeBpamieHust s cranu, coxepxkameit 0,8 %C mpu temmeparype 727°C.
Vxaxure xumudeckuid coctaB (%C) mis (a3, ydacTBYIOUIMX B ITOM HpeBpamieHuH. YTo
MPEJICTaBISIIOT CO00M ATH (pa3bl, KaKyI0 UMEIOT KPUCTAIUITMUECKYIO PEIIETKY U CBOMCTBA?

4. Jana cranp mapku Y10A. Vkaxute Kiacc 3TOH CTalu MO KayecTBY (OOBIYHOTO KadecTsa,
KayeCTBEHHasl, BHICOKOKaUYeCTBEHHAs), a TAaKXKe CpeJlHee COAepKaHUe YriepoJa U CTPYKTYpY ITOH
CTaJIi TP KOMHAaTHOW TEMIIEPAType B COOTBETCTBUU C JUArPAMMOM KEJI€30-yIIEPO.
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5. Jlana ctanp mapku BCTSkn. YkakuTe ee KauecTBO, UTO 03HAYAIOT OYKBHI U ITUGPHI BXOASAIINE B
MapkupoBKy. [lo kakuM moxkasarensM (XUM. COCTaB, MEXaHWYECKHE CBOMCTBA) IPOU3BOAMUTCS
KOHTPOJIb 3TOM cTanu?

3AJJAHUE Ne 2

1. Hauepture B Macmralbe auarpaMMy COCTOSIHUS Kelle30 - YIJIEpPOAMCTHIX CIUIaBOB Ha
CTaHJApTHOM OJlaHKe, MOCTaBbTe OyKBeHHBbIE OOo3HaueHus. HazoBure (a3l M CTPYKTYpHBIC
COCTABJISIIONTNE B KAKIOH 00JaCTH AarpaMMBl ((a3bl 3aKIFOYUTE B KBaJIpaTHBIE CKOOKH )

2. Kakume ¢a3er Bxomar B coctaB nepiura? JlaiTe XapakTepUCTHKY OSTHX (a3 U yKaKuTe
KOHIIEHTPAIMIO B HUX YTJepoja Py KOMHATHOM TeMIieparype

3. CmnaB comepxur 5 %C. Onpenenure KoHIEHTpamnuio yriepoga B ¢aszax mpu 1000°C. Kax
HA3bIBAETCS 3TOT CILIaB?

4. Nan uyryn mapku CY15. Uro o6o3Ha4yaroT OykBBl M HU(PHI, BXOAAIIME B MapKupoBKy? Kakas
dbopma rpaduta B 3T0M uyryHe?

5. Hana cranp Mapku Y10A. Vkaxure Kiacc 3TOW CTalM MO KadyecTBY (OOBIYHOIO KadecTBa,
KaueCTBEHHasl, BHICOKOKAUYeCTBEHHAs1), a TAaK)Ke CpeIHEe COAepkKaHHUE YIiaepoda U CTPYKTYpy 3TOi
CTaJIM IPH KOMHATHOM TEeMIIepaType B COOTBETCTBUH C AMATPAMMOH JKeJIe30-yIIIepo]

Henosas (posieBasi) urpa Nel (OIIK-5)

o AUCHUIUIUHE «MaTepuanoBeaeHue»
(HaMMEHOBaHUE JUCLMIUIIHEIL)

1 Tema (mpo6saeMa) MaKpPOAHATHS CTAMH . ....uuvenereenneenneennneenneennns
2 KoHnenuus Urpbl: MpoBeIeHNE UCCIIEOBAHUS TEMIUIETa pelibca, Makpoluinda aeTa,
3akanennoit TBY, makpourda cBapHoro coenunenus. [1o kaxmomy oopasity
ONpeeNsieTcss METOAMKA TPABJICHUS, ONUCHIBAETCA BBISBICHHAS! CTPYKTYpa
3 Poau:
-...HagambHUK OTK ... ;
ST (.43 1% 187 07 (010l (S0 (0): 2 11 1 ;
4 O:xkunaemblii (€) pe3yJbTar (bI) €JaeTCs 3aKIIOUEHUE O TPUEMKE JIETaIH C
TEXHUYECKUM OOOCHOBAHUE MPHUHSIITOTO PEIHEHUS «..euveeneenaneennenn

- OLICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CIIU CTYACHT 0€3 OLIMOOK OIpenesseT
METOMKY TPABJICHHUSI, ONUCHIBAET BBISIBJIEHHYIO CTPYKTYPY, IPABUIIbHO JEJIAET 3aKI0UEHUE
0 KauecTBE UCCIEyEMOM JIEeTalu;

- OLIEHKA «HE 3aUTEHO» BBICTABIIETCS CTYJAEHTY, €CJIM CTY/ICHT HE BJIaJIC€T METOIUKOMN
TpaBJIEHHUS, HE MOXET NMPaBUIbHO UACHTU(DUIINPOBATH UCCIETYEMYIO CTPYKTYPY. ... .......

JNenoBas (poJieBasi) urpa Ne 2 (OIIK-5)

10 AUCIIUITIINHE «MaTCpI/IaJ'IOBe,Z[CHI/IC»
‘(HaMeHOBaHHE TUCIUTLIINHBI)

1 Tema (mpo0dJieMa) 3aKATKA U OTITYCK CTATMM . ... vnneeeeennneeennneeennnnaeanns

2 KoHuenuusi Mrpbl OnpeaeaeHne ONTUMAIbHON TEMIIEPATYPHI 3aKaJKHU CTalu 45 u
3HAYEHUS] KPUTUUECKUX TOUYEK, YCTAHOBIICHUE BIUSIHUS CKOPOCTU OXJIAXKICHUS Ha
TBEPJIOCTh, H3YUEHHE MUKPOCTPYKTYPHI CTAICH MOCIIe TEPMHIECKON 00paboTKH

3 Posu:

-.oHavameHHK LIBJTT .o ;
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SIPTIR /150 33 (5 o) A 607 (o1eh) (531 () - ¥ 1 SR ;

4 Oxunaemblii (€) pe3yJbTat (bI) JI€JIACTCS 3aKIIOYCHUE O COOJIIOICHUH NMPABUIIbHON
TEXHOJIOTHH MPU MTPOBEACHUH 3aKAIKH CTATA 45.......ovvveeeennennn.

- OIICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CIIU CTYACHT 0€3 OIMMOOK OMUCHIBACT
MIPEBPAIICHHS, IIPOUCXOIAIITUE TIPH 3aKAJIKE CTAIU; JAaeT PEKOMEH/IAIMH 110 PEKUMaM
3aKajKy craiau 45;

- OIIEHKA «HE 3aUTEHO0» BBICTABIIACTCS CTYACHTY, €CJIU CTYJIEHT JOIYCKAaeT rpyObie ONTMOKH
MIPU OMKMCAHUM MPEBPALICHUHN, TPOUCXOAAIINUX IPU 3aKAJKE CTAIU; JaeT HEPAaBUIIbHbBIC
PEKOMEH/IAIIUHU 10 PEKUMAaM 3aKaJIKH cTaiu 45

OO0pa3ubl BONpocoB U3 (pOH1a TECTOBBIX 3aJaHU I

Tema: «Muxkpoanauu3s craan» (OIIK-5)

3ananue Ne 1

1. Yro Ha3bIBaeTCs CTPYKTYpOil Marepuana’?

a) IIEpPOXOBATOCTh MOBEPXHOCTH; 0) BUAMMOE CTPOEHUE; B) HAJIMUNUE TPELIUH

2. YTto Takoe XJIaTHOJIOMKOCTE?

a) yMEHBIIICHUE TBEPIOCTH IPU HU3KUX TEMIIeparypax; 0) oXpynurnBaHHe Marepuaia Mpu HU3KUX
TeMIieparypax; B) IpOYHOCTb MaTepHaja Ipy HU3KUX TeMIlepaTypax

3. Haubonee 6maronpusTHBIM cOYeTaHHEM (PU3UKO-MEXaHHUECKUX CBOMCTB 00JIaat0T

a) KpYITHO3EpHUCTHIE; 0) MEJIKO3EPHUCTHIC; B) CBOMCTBA HE 3aBUCST OT BEJIMYMHBI 3epHA

3amanue No 2

1. [Tpu kaKoM yBeIHUEHUU U3yYalOT MUKPOCTPYKTYpY?

a) meree 100 pa3; 6) 6omee 50 pa3; B) HEBOOPYKEHHBIM IJ1a30M

2. Kakoit XuMU4eCcKuil 2JIEMEHT BBI3bIBACT XJIaJHOJTOMKOCThH?

a) cepa; 0) hocdop; B) yriepon

3. YBenuyeHre HOMepa O3HAYaeT Cieyrollee N3MEHEHNE BEIMUUHBI 3epHa
a) yBenuueHue; 0) yMEHbIIICHNE; B) HE 03HAYaeT

3ananue Ne 3

1. Ha xakom mpuHIumne padoTaeT MeTauiorpadpuuaecKkuii MUKPOCKOIT?

a) MPOXOXKJIEHUE CBETa Yepe3 MaTepual; 0) oTpakeHue CBeTa MaTeprajoM; B) MOIVIONIEHUE CBETa
MaTepuarIomM

2. Kakoit XuMu4ecKuil 2IEMEHT BBI3bIBAET KPACHOIOMKOCTh CTalIN?

a) yrepoz; 0) cepa; B) docdop

3. CKOJIbKO HOMEPOB COAEPIKUT IIKaja OLIEHKU BEJTUYUHBI 3€pHA cTaIN?

a)7;6) 10;B8) 5

Tema: «Makpoanamu3 cramm» (OITK-5)

3ananue Ne |

1. I[TpuroroBiienne Makpouuiida BKIIOYAET ONepaluu:

a) Mex. obpabotka, mudoBanue, noiauposanue; 6) Mex. o6paborka, nudoBaHue, TpaBlIeHUE; B)
Mex. 06paboTka, oIMpOBaHHE, TPABICHUE

2. B neopmupoBannoM crutae 3HadeHne KCU u § B1oJIb BOJIOKHA:

a) BbIIIE; 0) HIDKE; B) OMHAKOBBI

3. CoenuHenue cepedpa BXOJUT B COCTAB PEAKTHBA:

a) ;Ui ryookoro TpasieHus; 6) baymana; B) ['eitna

3amaune Ne 2
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1. ITpu oxnakaeHUM CIUTKA 00pa3yeTcsi 30Ha KPYMHBIX OPUEHTUPOBAHHBIX 3E€PEH:

a) mMpu OBICTPOM OXJIAXKICHUU; 0) TIPU HAIPABICHHOM OTBOJIE TEILIA; B) MPU MEAJICHHOM
OXJIAXKICHUU

2. Hanmuue Ha MOBEPXHOCTH U3JIOMA YYACTKOB C OJICCTSIIEH U IIEPOXOBATON MTOBEPXHOCTHIO
XapaKTepHO JIf:

a) KPUCTAJUIMYECKOT0 U3JI0Ma; 0) BOJIOKHUCTOIO U3JIOMA; B) YCTAJIOCTHOTO U3JIOMa

3. HarpeB ucnosib3ytoT B IPOIIECCE:

a) DIyOOKOro TpasiieHHs; 0) TpaBJIeHHE peakTUBOM baymaHna; B) TpaBieHHue peakTUBOM | eifHa;

3amanue Ne 3

1. leHaApUTHOM IMKBUAAIIMEH HA3bIBACTCS:

a) HEOJHOPOIHOCTh XUMHUYECKOTO COCTaBa B 00beMe OJTHOTO 3€pHa; 0) OAHOPOIHOCTH XMMUYECKOTO
COCTaBa B 00bE€ME OJTHOTO 3€pHA; B) HEOIHOPOJHOCTh XMMHYECKOTO COCTaBa B 00bEME CITUTKA

2. B nedopMupoBaHHOM CILIaBE 3HAYCHUE Gy BIOJIb BOJIOKOH MO CPABHEHUIO C IMTONIEPEYHBIM
HaIpaBJICHUEM:

a) BbINIC; 0) HIDKE; B) OJIMHAKOBBI

3. B u3nomMe miposiBiIieTCs 30Ha J10J10Ma:

a) B KpUCTAJUINYECKOM; 0) B BOJIOKHUCTOM; B) B yCTaJOCTHOM

Tema: «Yraepoauctoie craam» (YK-1)
buner Ne 1
1. Yro npeacrapusieT coO0H ayCTEHUT?
a) TBepAbIN pacTBOp yrieposaa B Fe y; 0) TBepblil pactBop yriepona B Fe a; B) xumuueckoe
COeIMHEHUE
2. YKaxuTe MHTEPBAJI 10 COJIEPKAHUIO YTIIEPO/ia B CTAJIAX
a) 0— 0,8 %; 6) 0,03 — 2,14 %; B) 0,8 — 2,14 %
3. K kakoMy Kjaccy no KayecTBy OTHOCUTCS cTajb 607?
a) 0OBIYHOTO KauecTBa; 0) KayeCTBEHHAs; B) BHICOKOKAUECTBEHHAs

buner Ne 2

1. Kakyro KpHUCTaIJIMYECKYIO PEIIETKY UMEET Kene30 — o

a) I'IK; 6) OLIK; B) pomOoaiprueckast

2. Yto npoucxXoaUT IpU HarpeBe B Touke S?

a)d®—>A;0)I1 > A;B)A— 11

3. Kakue cBoiicTBa cTaau 0OBIYHOTO KauecTBa rapaHTHpyeT rpynmna A?

a) XMMHUYECKH cocTaB; 0) MeXxaHUYECKHe CBOICTBA; B) MEXaHWYECKHE U XUMHUYECKHUI cOCTaB

buner Ne 3

1. Kakyro KpUCTaJUTMYECKYIO PEHIETKY UMEET KeIe30 — Y7

a) I'lIK; 6) OLIK; B) pomOodipraeckast

2. YUTO NpOoUCXOAUT NPHU OXJIAKACHUHU B TOUKE S?

A)®—->A;0)A—-1ILB)II— A

3. Yto o3HayaroT MPpel B Mapke ctanu Y 127?

a) TOPSIKOBBIA HOMep; 0) copepikaHue yriiepoa B COTHIX %; B) COAEpIKaHUE YIiIepoaa B JAECATHIX
%

Tema: «3akanka u ormyck» (YK-1)

3amganue Ne 1
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1. Kakue npeBpaiieHus MpoucxXosiT mpu Temmeparype Acl?

a) [T — A; 6) A — II; B) u3 aycTeHuTa BBIIEISICTCS PeppUT

2. YTto Ha3bIBaeTCs 3aKaJIKOU?

a) HarpeB BBIMIE TeMIepaTyp $a30BbIX MPEBPAIICHU U MEIJICHHOE OXJIAKICHHE; 0) HATPEB BHIIIIEC
Temmeparyp (pa3zoBbIX MpeBpalleHUul U OBICTpOe OXJiaxaeHue; B) HarpeB 10 Acl u ObicTpoe
OXJIQXKJICHHE

3. Kakast cTpykTypa nomyyaercs mocjie HU3Koro ormycka?

a) To; 6) Mo; B) Co

Samanue Ne 2

1. Kakue npeBpaiilieHus MPOUCXOAT B CTalu pu Temreparype Acl?

a) I — A; 6) A — II; B) pepput pacTBOpsETCS B ayCTCHUTE

2. UTo Ha3BIBAETCS OTIYCKOM?

a) HarpeB 3aKalIeHHOH cTtanu > Acl u oxnaxkieHue Ha Bo3yxe; 0) HarpeB 3akajieHHoOU ctanu < Acl u
OXJIAKICHHME Ha BO3/1yX€; B) HArpeB 3aKaJeHHOU CTaIN > Ac3 U OXJIaXKJACHHUE Ha BO3/1yXe

3. Kakas cTpykTypa nomyyaercs mocje CpeHero oTiycka?

a) To; 6) Mo; B) Co

Tema: «Hyrynsi» (OIIK-5)

3ananue Ne 1

1. Kakuie yyryHbl Ha3bIBalOT OEJIBIMU?

a) B koTopbix Cobmr. = Ccs3. + CcBo0.; 6) B koTopsix Cobir. = Ccsi3.;B) B kKoTophix Cobir. =
CcBo0.

2. Kakyro KpucTamsim4ecKyto pelieTky umeer rpadur?

a) Kyonueckyo 00beMHOLIEHTPUPOBAHHYIO; 0) KyOMYECKYIO IpaHelEeHTPUPOBAHHYIO; B)
reKcaroHaJIbHYIO

3. Kakyto CTpyKTypy METaJIM4eCKOH OCHOBBI UMEET CEpPhIi YYT'yH, €CIH

Ccas. = 0,8 %?

a) heppuTHYIO; 0) MEPIUTHYIO; B) (heppUTO-TIEPIUTHYIO

3aganue Ne 2

1. Yto npeacrasnser coboit neaedyput?

a) xumuueckoe coequHenue Fe u C; 6) mexannueckyto cmech A 1 11; B) Mmexannyeckyto cmech @ u
I

2. Kakast popma rpadura xapakrepHa Juisi CEpbIX UyT'yYHOB?

a) XJIOTbeBUIHAS; 0) MUIaCTHHYATAs; B) IIAPOBHIHAS

3. Kak nonyuarot KOBKUH 4yTyH?

a) OT)KUT'OM CEeporo 4yryHa; 6) OT>)KUroM 6ej0ro yyryHa?; B) MoAM(pHUIHPOBAaHHEM

3ananue Ne 3

1. B uéM CyImHOCTb 3BTEKTHUECKOTO MTPEBPAILICHUS?

a) [A0,8] — I1 [@0,03 +116,67]; 0) [x.p.4,3] — J1[A2,14 +116,67]; B) [%.p.2,14] — JI [A0,8 +
116,67]

2. Kakue uyryHbl Ha3bIBalOT rpa@UTU3UPOBAHHBIMU?

a) B koTopbix Cobmr. = Ccs3.; 6) B koTopbix Cobmr. = Ccasz. + CcBo0.;B) B KoTopbeix CcBs3. =
CcBo0.

3. Kakyto CTpyKTypy UMEET MOJIOBUHYATHIN YyTryH?

a) [T+ LIl +JI*,6) [T+ I'p; B) [T+ I'p + JI*



