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1. Llean ocBOeHMsI M CHUNINHBI

K ocHOBHBIM measiMm ocBoeHHMS JUCHUIUIMHBI «Martepuanosenenue (Bki. Hanomartepuanisi:
IIP-BO, IPUMEHEHHE)» CIIEAYET OTHECTH:
- IOJATOTOBKA CTY/IEHTA K JESITEIbHOCTH B COOTBETCTBUU C KBAJU(PUKAIIMOHHON XapaKTEPUCTHUKON 1O
HaIMpaBJICHUIO;
- IO3HAHKE MPUPO/IBI U CBOMCTB MAaTEPUAJIOB, a TAK)KE METO/I0B X YIIPOYHEHUs i Hanbomnee 3 dek-
TUBHOTO HCIOJIb30BAaHUS B TEXHUKE.
K ocHOBHBIM 3a7ayamM OCBOEHMsI IAuUCHUIUIMHBI «MarepuanoBenenue (BkJ. HaHomarepuainsl: np-Bo,
IIPUMEHEHHE)» CIIEAYET OTHECTH:

- U3y4YCHHE OCHOBHBIX MOHATHUI, TEPMUHOB U ONpPE/IEICHNUN B 001aCTH KOHCTPYKIIMOHHBIX, UH-
CTPYMEHTAJIbHBIX U (PYHKITMOHAIBHBIX MaTEPHATIOB (MapKUPOBKA, CTPYKTYpa, CBOMCTBA);

- U3y4eHHue COCTaBa, CTPYKTYpbl M CBOICTB COBPEMEHHBIX METANIMYECKUX U

HEMETANIMYECKUX MaTepHalioB;

- OCBOEHHE OCHOB TEPMHUECKOM, XUMUKO-TEPMUYIECKON 1 TEPMOMEXaHUUECKONW 00pabOTKH;

- n3ydeHue (PU3MUECKOW CYIIHOCTHM SIBICHHMH, MPOUCXOAALIMX B MaTepualax B YCIOBHAX
IIPOU3BOJICTBA U IKCILTyaTaLUH;

- U3y4eHHe 00JIACTH NPUMEHEHHs Pa3IMYHBIX COBPEMEHHBIX MAaTEpUAJIOB Ul M3TOTOBJIECHHUS
MPOIYKIIUHI

2. Mecro nucuuniauebl B crpykrype OOII cnennaanrera
Jucnunnuna «Matepuanosenenue (Bki. HanomaTtepuansl: mp-Bo, IPUMEHEHHUE) » OTHOCUTCS K
YHCTy AUCLUIUIMH crienuanu3anuu 6a3oBoil yactu (biok 1.2) ocHOBHOM 00pa3oBaTeNbHOM MpoOrpam-
MBI CIIE[UATUTETA.
«MarepuanoBeneHnue(BkiI. HanoMaTepuansl: Mp-Bo, IPUMEHEHNE) » B3aUMOCBSI3aHA JJOTUYECKH U CO-
JepKATETbHO-METOJUYECKHU CO CIEAYIONMMHU TUCIUIITMHAMU U ipakTiukamu OOIL:
B 6a30601ti vacmu (b.1.1):
— @u3uka B IPOU3BOJCTBEHHBIX U TEXHOJIOTHUYECKHUX MPOIECCaX;
— TeopeTnueckas MEXaHUKa;
— Mertponorus, TeXHUYECKHEe U3MEPEHN s, OCHOBBI B3aMO3aMEHSIEMOCTH;
B oucyunnunax cneyuanuzayuu 6azosoit uacmu(b.1.2):
- TexHOJOrusl KOHCTPYKIIMOHHBIX MaTEPUaJIOB,
- ColpoTuBIEHHE MAaTEPUAIIOB;
B sapuamuenoui wacmu (b.1.2):
- IIpouiecchr hopmooOpazoBaHust U HHCTPYMEHT.

3. Ilepeyens muIaHMpyeMbIX pe3yJbTaTOB O0y4YeHHs] MO JMCHMILIMHE (MOAYJIIO0),
COOTHECEHHbIE C IVIAHUPYEMBbIMH pPe3y/1bTaTaMHU 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl.
B pesynbpTare ocBOCHHS AMCUUILIUHBI (MOIYIsA) y OOydaromuxcst GOPMUPYIOTCS CIEAYIOIIHE
KOMIIETEHIIMH U JOJDKHBI OBITh JOCTUTHYTHI CIIEAYIOLINE Pe3yabTaThl 00y4eHHs Kak 3Tan (opMHpOBa-
HUS COOTBETCTBYIOILNX KOMNEMEHYUI.!

B pesynbrare ocBoeHust 06pazo-

Kon xom- N [lepeyens IUIAHUPYEMBIX PE3YJIHTATOB OOYUEHUS
a BaTeJILHON IPOTPaMMBbI 00Y- P Py pesy ya
ETEHINN . 0 TUCLHILJINHE
YAIIUNACA NOJDKEH 00J1a0aTh
I1IK-5 CIIOCOOHOCTBIO  BBIOMpATh OC- 3HATB: OCHOBHEIE M BCIIOMOTAaTEILHBIE MAaTe-
HOBHBIE ¥ BCIIOMOTAaTEIbHBIE puagsl M CIOCOOBI pean3allid  OCHOBHBIX
MaTepuagbl M CIOCOOBI peasu- TEXHOJIOTHYECKUX MPOIECCOB
3allid OCHOBHBIX TEXHOJIOTHYE- yMeTh: BBIOMpPAaTh OCHOBHBIE M BCIIOMOTa-




CKHX TPOIECCOB U TMPHUMEHSIThH
MPOrPECCUBHBIC  METOMABI  JKC-
[UTyaTallud  TE€XHOJOTMYECKOTO
00OpyIOBaHUSI TIPU H3TOTOBJIEC-
HUH U3/CTHNA MaTMHOCTPOCHHUS

TEJIbHBIE MaTepUajbl U CIOCOOBI pean3aIun
OCHOBHBIX TEXHOJIOTHYECKUX IPOILIECCOB C
[EIbI0 TIOJNIYYCHHS 3aJaHHOM CTPYKTYPBI H
CBOMCTB.

BJa/leTh: METOJaMH BBIOOpAa OCHOBHBIX |
BCIIOMOT'aTCIIBHBIX MaTepI/IaJIOB JI1 U3Tr0TOB-
JEHUS ~ W3JENWH, CcrocodamMu pean3aluu
TEXHOJIOTHYECKUX MPOIECCOB
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CIIOCOOHOCTBIO  pa3palaThIBaTh
pabouyi0 MPOEKTHYIO W TEXHH-
YECKYIO JOKYMEHTALHUIO,
o(hOpMIISITH 3aKOHUCHHBIE IPO-
eKTHO-KOHCTPYKTOpPCKHE pabo-
TBI C TPOBEPKOH COOTBETCTBHS
pa3pabaThIBaMbIX POCKTOB U
TEXHHYECKOH  JOKYMEHTALlUH

3HATb: CTAaHAAPTHI, TEXHUYCCKHUE YCIIOBUA H
Ipyrue HOPMAaTUBHBIE JIOKYMEHTBI, OTpa-
JKarumue CBOICTBA U TEXHOJIOTUIO MOJIYYCHH A
MaTepUAJIOB U U3JICIIUI

yMeTb: TPUMEHATH MaTepUaJIOBEAUYECKUE
CTaHJapThl, TEXHUYECKUE YCIIOBUS U JIpyTUE
HOpPMATHBHBIE JIOKYMEHTBHI TIpU pa3paboTke
paboueld TPOEKTHOW M TEXHUYECKOH JOKY-

MEHTalUU

BJaJeTh:  METOJUKOM  HCHOJIb30BaHUS
CTaHJApTOB, TEXHUYECKUX YCIOBUU, HOpMa-
TUBHBIX JIOKYMEHTOB IIpH pa3paboTke pado-
Yell MPOEKTHOM M TEXHUYECKOW JTOKYMEHTa-
U

CTaHJapTaM, TEXHUYECKHM YC-
JOBUSIM M JPYTUM HOpPMAaTHUB-
HBIM JOKyMEHTaM

4. CTpyKTYypa U cojepkaHue JUCUMUIIIMHBI.

OO0w1ast Tpy10EMKOCTb AUCLUIUIMHBI COCTABIISIET 7 3aYETHBIX €UHULL, T.€. 252 aKaJeMUYeCKUX
yaca (13 HuX 126 9acoB — caMOCTOSITeNIbHAs paboTa CTYJCHTOR).
Paznensr qucuurumael «MatepuanoBenenue (Bki. Hanomarepuansl: np-Bo, IPUMEHEHHUE) » U3yUYaloT-
Csl HA TPEThEM Kypce.

IIsThlii cemecTp: nekuuu — 36 yacoB, JabopaTopHbie paboThl — 18 yacoB, popma KOHTpoOIIS —
3ayer.

IlecToii cemecTp: nekuu — 36 yacos, 1abopaTopHbie paboThl — 18 YacoB, MpakTUYECKHE 3a-
Hatus (cemuHapbl) — 18 gacoB, (hopma KOHTPOJIS — IK3aMeH.

CrpykTypa u colepkanue AMcUMILIMHBL «Marepuanosenenue (Bki. HanomaTtepuansl: np-Bo, npume-
HEHHE)» M0 CPOKaM M BUJaM paboThl oTpakeHsl B [Ipunoxenun 1.

Conep:xaHue pa3iesioB U CHUILIHHBI.

Beoonas wacmo
3HaueHue W 3a/J]a4d Kypca marepuanioBefeHue. Ponp mMarepralioB B COBPEMEHHOW TEXHHUKE.
Kputepun omeHku u BbIOOpa MaTepuaioB. PabOTBI OTEYECTBEHHBIX W COBPEMCHHBIX YYCHBIX B
obnacTu MarepuaioBeleHUs. MaTepuanoBeqeHUe, KaKk HayKa, M3ydarolasi CBOWCTBA MaTepHAIOB B
CBA3M C HMX COCTaBOM U cTpoeHMeM. Kiaccudukamus wmarepuaioB. MarepraloBeI4ecKue
nH(OPMAIIMOHHBIE TEXHOJIOTHH.

Du3uKo-mexanuuecKue ceoiicmea mamepuaiioes. Cmpoenue Mamepuaiioe



OCHOBHBIE TIOHATHS O CBOMCTBaX MarepualioB. TBEpAOCTb, MEXAaHUYECKHE CBOICTBA,
onpeesieMble MPU CTATUYECKOM PaCTsKEHUH, yIapHasi BA3KOCTh. SIBI€HHE XJIaTHOIOMKOCTH.
Yceranocte MaTepuanoB, Ipeaesa BEIHOCIUBOCTUA. 3HOCOCTOMKOCTh. XPYIKOE U BSI3KOE pa3pyllIeHUE.
Pabota 3apoxaeHus 1 pacrpocTpaHeHHs TpeUIHbL. [IoHATHE 0 KOHCTPYKIIMOHHON IPOYHOCTH.

Tunbl cBsi3ed B TBEpPAbIX Teinax. MeTalIuyecKuid TUMN CBSI3U. ATOMHO-KPUCTALIAYECKOE
CTPOCHHE METAIOB. THIBI KPUCTAIUIMYECKUX PEIIETOK, HX XapaKTepUCTUKH (Tapamerp,
KOOPJIUHAIIMOHHOE YHWCJIO, IUIOTHOCTh YMAaKOBKM), HW3O0TPOMHS, AHU30TPOIHUS, KBAa3UHU3OTPOIUSI.
Toueunble, JNUHEWHBIE W TOBEPXHOCTHBIE NE(EKTHI, CTPOCHHE pEabHBIX METAUIOB M CIUIABOB
(BakaHCUU, TUCIOKALWK, OJOKM MO3auWKH, TpaHUIlbl 3epHa). TeopeTnueckas U peanbHas MPOYHOCTH
MeTaJJIOB, BusHUE Ae(ekToB. [IyTH MOBBIIIEHNUS MPOYHOCTH METAILIIOB.

Kpucrannuzanus meTanaoB nepBUYHAs U BTOpUYHas. TepMoJuHaAMHYECKHe OCHOBBI (ha30BBIX
npeBpatieHnii. KpuBble oxaxkIeHus, CTENEeHb NMEePeoXIaXIeHUs, (PaKTOPhI, BIHIIONINE HA MPOIECC
KPUCTAJUIM3ALUH, CBA3b MEXKAY CTEHNEHBIO MEPEOXJIAKICHUS, YHUCIOM LEHTPOB KPUCTAUIM3ALHUUA U
CKOPOCTBIO pOCTa KpHUCTAUIOB. BemnumHa 3epHa. MoauduuupoBaHue KHUIKOTO MeTajia.
[TomumopdHbIe TpeBpalIeHHS.

Teopus cnnasos

[Monsatus o crutaBax. OmpenereHre TEPMUHOB: CIJIaB, CUCTeMa, KOMIIOHEHT, (asza. Tmepmsie
pacTBOpBl, MEXAHMYECKHUE CMECH, XMMHYECKHE COeAUHEHUsA. J(umarpammbl COCTOSIHMSI JIBOMHBIX
CIUTaBOB, METOABl MX MOCTpoeHus. JluarpaMma COCTOSHHMSI TIPU TMOJHOW HEPACTBOPUMOCTH
KOMIIOHEHTOB B TBEPJAOM COCTOSIHMM, C OTPAaHWYEHHON OJHOCTOPOHHEW pPaCTBOPUMOCTBIO.
OmnpeneneHre XMMUYECKOTO cOocTaBa (a3 MpU UCIOIH30BAHUM IpaBWJIa KOHIIEHTpaluii. J(uarpamMmma
COCTOSIHMSI C ITOJIHOM PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSHMM. JlEeHApUTHAS JTMKBALUA
B TBepAbIX pacTBopax. [IpaBmiio ¢a3. JlmarpaMma COCTOSHHUS CUCTEM C IMPEBPALICHHUEM B TBEPIOM
COCTOSIHMM (YacCTUYHBIA M TOJNHBIA pacmaj OrpaHHMYEHHOTO TBEPAOrO pacTBOpPa, 3BTEKTOUIHOE
npeBpaiieHue). MarepuanoBeaueckue 0a3bl JaHHBIX [0 JUarpaMMaM COCTOSIHUSL CIUIaBoB. CBS3b
MEXKIY CTPYKTYpOH CIUIaBa, OMNPENENAeMOM IO JuarpaMMe COCTOSIHMSI M CBOMCTBaM CIUIaBa.
JluarpaMma COCTOSIHUS KeNe30-LIEeMEHTUT. XapaKTEPUCTUKHA KOMIIOHEHTOB.

CtpyKTypHBIE COCTaBISAIONIME U (Pa3bl HA JUarpamMMe xKene30-ueMeHTHT. CyIHOCTh IBTEKTUYECKOTO U
ABTEKTOMIHOTO MpeBpaiieHnil. [IpuMenenue mpaBuiia KOHIIEHTpAU U mpaBuia a3 Ha JuarpaMMe
KEJe30-1IEeMEHTHT.

Bnusiaue yriepona M MOCTOSHHBIX NMpuMecel Ha cBoiicTBa cranu. Knaccudukanus craneit mo
croco0y TMPOM3BOJCTBA, HA3HAYEHUIO W KadecTBY. MapKHUpOBKA YIIEPOIUCTHIX CTaynei. JIncToBbie
CTaJIM JJIs1 XOJIOTHOM IITAMITOBKH, aBTOHOMHEIE cTanu. OcHOBHBIE TexHUYecKue TpedoBanus mo ['OCT
IUIA CTaJIEH.

UyryHsl ¢ TpaduTOM, MMOJOBUHYATHIE U Oelble. BiusiHIe CKOPOCTH OXJIaXICHUS U XUMUYIECKOTO
cocTaBa 4yryHa Ha CTpyKTypy. OtOenm uyryHoB. CTpyKTypa, CBOWMCTBA, 00JacTH TPUMEHEHHUS M
METO/bI MTOJIYYEHUS CEPBIX, KOBKUX U BHICOKOIPOUYHBIX YYT'YHOB. MapKUpOBKa UYT'yHOB.

Haxnén u pekpucmannuzayusn
Brnusane mmactuueckod aedopManuM Ha CTPYKTYPY W CBOMCTBa MeETalIOB. MeXaHHU3M
IJIACTUYECKOW  AeopMarii  MOHO-U MOJUKPUCTAIUIOB. Pa3MHOXEHME AUCIOKALMU  1IpHU
mactTudeckoit aedopmanuu. Haknén npoObro, oOpaboTka ponukamu. [IpuMeHeHHE TOBEPXHOCTHOTO
Hakjiena B MAIIMHOCTpOeHWH. Bo3Bpar, mnonuronmsanus. IlepBuuHas u coOupaTenbHAs
peKkpucTauH3anus. XonoaHas u ropsyas aedopmanus. TepMmomexanudeckas 00padoTka.

Tepmuueckan u xumuko-mepmuueckas oopadomka

Teopus mepmuyeckou oopabomxu
Bunsl tepmuueckoir o0paboTku craneil. IlpeBpamenuss nmpu HarpeBe cranu. Poct 3epHa
ayCTEHUTA, HACJIECTBEHHOE U JICMUCTBUTENbHOE 3€pHO B cTanu. [leperpes u nepexor. [IpeBpaiienue
ayCTEHUTA IPU HENPEPHIBHOM OXJaKIeHUH. JlnarpaMma N30TEPMUYECKOTO MPEBPALLEHUS AYCTEHUTA.
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[TepnutHOE mpeBpamieHue. MapTeHCUTHOE TpEBpaIleHue M ero ocoOeHHocTu. [IpeBpamenue npu
OTIIyCKE, CTPYKTYypa U CBOMCTBA CTalu Ipu oTiycke. OtnyckHas xpynkocts I u Il pona.
[IpokanmuBaeMOCTh M 3aKalIMBAEMOCTh CTalid, (AKTOPHI BIMSIONIME HA MPOKATMBAEMOCTH!
BIMSIHUE JICTHPYIOIIUX 3JIEMEHTOB, pa3Mepa 3epHa ayCTeHUTa, HEpacTBOPHUMBIX KapOMIOB U
BKJIIOYEHUH. MeToinKa onpeaesieHnsl KpUTUHYECKOT0 AUaMETpa 10 AuarpaMMe MpoKaIuBaeMOCTH.

Texnonozus mepmuyeckot oopabomxu

OOmiast xapakTepHCTUKa IMpPOIECCOB TepMUuecKoi o0paboTku. Otxur I ponma 6e3 ¢azoBoit
nepekpucTauin3anui. Pexxum oTkura pekpactaiin3aluu.

Omxur Il poxa ¢ (a3oBoil mepekpucTaIU3aLMeN: I yIydleHHss o0pabaThiBa€MOCTH, IS
n3Mmenpuenus 3epHa. Chepouuzanus, OTKUT — TOMOTCHU3AUS, HOPMAJIU3aLIUs.
N30TepMUYECcKUil OTHKUT.

3akanka cranu. OCHOBHBIE NapaMeTpbl Mpollecca: TeMIepaTypa HarpeBa, UIMTEIbHOCTD
HarpeBa, CKOpOCTh oxJaxzaeHus. OCHOBHbIE TPEOOBAaHUS K 3aKaJIOYHBIM cpelaM. MeToabl 3aKajKu:
mpocTasi, pephIBUCTasl, CTyleH4Yaras u usorepmuueckas. JledexTsl 3akanku: oOpa3oBaHHE TpPEUIHH,
nedopmarusi, OKHCIEHUE U 00€3yTIIepOKUBaHNE TTIOBEPXHOCTH, METOBI OOPHOBI C HUMHU.

OcHoBHbIE TapaMeTpPhI MPOLIECCOB OTITYCKA YIIEPOAUCTHIX U JIETMPOBaHHbBIX crajeil. OOpaboTka
X0JIOJIOM. BiiMsiHMe 3aKalIky U OTITyCKAa HA MEXaHUYECKHE CBOMCTBA CTAIN. YIJIYYIIEHUE CTAJIH.

[ToBepxHOCTHas 3aKayika, BUJbI U 00JaCTU IPUMEHEHHUS.

Xumuxo-mepmuueckas obpabomia

Ou3nYecKue OCHOBBI XMMHKO-TEPMHUECKON 00paboTKH, MoHsATHE 0 KoddduiuenTe nuddysuu.
LlemeHTaIMs, PEXUMBI HACHIIICHUS W TOCIEAYIOUIMX TEPMHUYECKOH OOpabOTKH YIIIEPOAMCTHIX U
JIETUPOBAHHBIX CTaliel, BUABI Mpoliecca, o0iacTu mpuMeHeHus. HurpouemeHTaus, BUAbI mpolecca,
PSKUMBI, OOJNIacTH TpuUMeHeHus. [IpumeHeHHe arMocdep C aBTOMATHUECKHUM PETYIUPOBAHHEM
MOTEHIIHaNa yriepoaa IS mporiecca IeMEHTAINH U HUTPOIEMEHTAIIHH.

AzotupoBanue crainu. CTanu i a30TUPOBAHUS, PEKUMBI UX TEPMHUECKON 00paboTKH, 001acTH
mpuUMeHeHHs mporiecca. [Ipoliecc HU3KOTEMIIEPATYPHOTO Ta30BOTO M JKHUIKOTO a30THPOBAHUSA, WX
0COOEHHOCTH M 00J1aCTH MPUMCHECHHUSI.

HoBsie MeTo1bI XUMUKO-TepMUUecKol 00paboTku. JIazepHoe nerupoBaHue.

KOHCMpyKquHHble U UuHCmpymernmaljibHble Mamepuaibl

Koncmpykyuonnsie necuposanmvle cmanu 00uje2o Ha3Ha4eHusl.

®a3pl, 00pa3yeMble JETUPYIOUMMHU 3JEMEHTAMU B CTajsuX. BiusHUE Jerupyromux 3J1eMEeHTOB
Ha MoJMMOpGU3M Kelle3a, Ha CBOMCTBa (eppUTa U ayCTEHUTA. BinsHue Jerupyromux JIeMEHTOB Ha
KMHETUKY HM30TEepMUYECKOr0 TpEeBpallleHus aycTeHuTa. BiusHue JEerupyromux »JIEMEHTOB Ha
MapTEHCUTHOE MpPEBpallleHHe U TpeBpalieHne Npu OTHmycKe. OCHOBBI PAIlMOHAIBHOTO JIETUPOBAHUS
CTAIM W POJb OTACIBHBIX JIETHPYIOMUX 31eMeHTOB. OCOOEHHOCTH TEPMHUYECKOH  00pabOoTKH
JIETUPOBAHHBIX CTAJICH.

Krnaccudukanus nerupoBaHHBIX CTajed MO CTPYKType B HOPMAaIM30BaHHOM COCTOSIHUU
(nnarpamma ['mite). MapkupoBka JIETMPOBAaHHBIX CTaj€i, MX IPEUMYILECTBA II0 CPAaBHEHHUIO C
yriepoaucthiMu. JledeKkThl JIeTHpOBaHHBIX cTajedl (mmdepHblid W37I0M, (QIOKEHBI, OTIYCKHAs
XpynKocTh). OCHOBHBIE TPeOOBaHUS K JETUPOBAHHBIM KOHCTPYKIHOHHBIM cTayisiM 1o I'OCT.

Huempymenmanvrvie mamepuanvl
WNHcTpyMeHTallbHBIE YTJIEPOAUCThIE UM JIETUPOBAHHBIE CTaNM Ui PEXYIIEr0o WHCTPYMEHTA,
COCTaB, MapKHPOBKA, TEpMUUECKass 00padOTKa U 00JaCTH MPUMEHEHHUS.
BeicTpopexymas cramb, cocTaB, CBOMCTBA. PeXuMbl TepMHuuecko o0paboTku, o0macTu
npumenenus. OcHoBHbIe TpeOoBanus 1Mo ['OCT k cTansiM 11t pexXyIero HHCTPYMEHTA.
HlramnoBele cTamu I XOJOAHOTO M Topsiuero nedopmupoBanust cranu. Cramm  ans
M3MEPUTEIBHOTO HHCTPYMEHTA.



TBepable MOPOLIKOBBIE CILIABBI AJIS PEXKYILEro HHCTPYMEHTA.
Kepamuka. CBepXxTBepble MaTepUabl.

Cmanu u cnnagwvl ¢ 0codbiMU C8OUICMBAMU

Bricokonpounble cramn. MapTeHCHTHO-CTApEIONe KOHCTPYKIIMOHHBIE CTaJld, WX COCTaB,
PEeXKUMBI 00paOOTKU U 00JIACTH TPUMEHEHHSL.

CmaBbl ¢ 0000 BBICOKOW M3HOCOCTOMKOCTBIO, COCTaB, MAPKUPOBKA, TEpMUUECKas o0paboTKa 1
00JIaCTH MPUMEHEHHS.

HepxaBeromuye XpoOMHCTBIE M XPOMOHHUKENIEBBIC CTalld, COCTaB, MapKUPOBKa, TEPMUYECKas
00paboTKka 1 06JacTH IPUMEHEHUSI.

XKaponpounsie ctamu U cruiaBel. OCOOSHHOCTH TOBEICHUSI CTAJM MPU HArpy3kax B OOJIAaCTH
BBICOKMX TEMIIeparyp, NpeAen JUIMTEIbHON MPOYHOCTH, MpeAes IOJI3yd4ecTH. THUIOBbIE CIUIABHI,
COCTaB, CTPYKTypa, TepMOoOpaboTKa, CBOMCTBA M 00JIACTH IPUMECHEHHUSI.

CruaBel ¢ 3alaHHBIMH  (PU3MYECKUMH CBOWCTBAMHM. MAarHMTOMSTKHE M MarHUTOTBEp/bIe
CTUIABBI.

L{semuble memannvl u cniasvi

Menp u ee cBoiictBa. JlaryHu, OpOH3BI OJOBSHUCTBIC, KPEMHUCTBIC, ATIOMUHUEBBIC,
OepuiIoBBIC; cocTaB, oOmactu mpuMmeHeHUs. CruiaBpl CBHHIIA M 0JIoBa. baOOWTHI, CBHHIIOBUCTHIE
OpOH3bI, AaTIOMUHHUEBBIC TOJIIMITHUKOBBIE CIUIABBI Ui JIBUTaTellel BHYTPEHHETO CrOpaHWs,
TPUMETAIUIMYECKUE TOAMIMITHUKU. AJIIOMUHHN W €ro CBOWMCTBA. JIUTEHbIE aTlOMUHUEBBIE CILJIABBI,
obnactu mpuMeHeHHs. J[IopalroMuH, COCTaB, PEKUM TEPMHUECKOH 00pabOTKH, CBOMCTBa, o0nacTu
MIPUMEHCHHSI.

MarnueBble TUTeHHbIC U Ae(pOopMUpyeMbIe CIUIaBbI, 00JIACTH TIPUMEHEHUS.

TuTaHn u ero cruIaBbl, COCTaB, CBOMCTBA U 00JIACTH TPUMEHEHUS.

Komnoszuyuonnvie mamepuanol

Knaccugukanus KOMIO3HIIMOHBIX MaTepuajoB. Pacnpenenenie HanpsHkKeHUNH MeXIy MaTpUIlei
u HanojHuteneM. Cxembl apmupoBanusi. Kputnueckas minHa BoJIokHA. OCHOBBI pacuera CBOWMCTB
KOMITO3UIIMOHHBIX MaTEPHAJIOB.

Komno3uTtsl ¢ MeTamuinueckoi Marpuiie. JlucnepcHOynpoOYHEHHbIE KOMITO3UIIMOHHbBIE
MaTepuaibl, 0COOCHHOCTH MEXaHU3Ma yIPOUHEHUs. J{MCrepCHOYNPOYHEHHBIE KOMITO3UTHI HA OCHOBE
AITFOMUHHIO, HUKEJS U APYTUX METaJUIOB.

BoJiokHUCTBIE KOMIIO3UIIMOHHBIE MAaTEPUAJIbl HA ATFOMUHUEBOM U HUKEJIEBOM MaTpHUIlaxX.

Komno3uTtsl ¢ HanpaBiIeHHOW KPUCTAIUIM3AlNEN IBTEKTHUK.

[TopomkoBbie KOMITO3UITMOHHBIE MaTepuanbl (KEPMEThl) aHTH(PPUKITHOHHOTO U (HPUKIIMOHHOTO
Ha3zHauyeHUs. OUIBTPHI.

Kommno3uTtsl ¢ nonumepunoit matpuiei. [lonuMepHas MaTpuiia KOMIIO3UIIMOHHBIX MaTepUAIIOB.
®denondpopMmanbaeruiHas, SMOKCUIHAS U KpeMHUHOpraHu4ecKasi MaTpuila KOMITIO3UIIMOHHBIX
MaTepHuaoB.

Oco0eHHocTr (PU3UKO- MEXAHUYECKOTO MOBEEHUS MoauMepoB. Oprannyeckue, 31eMeHToopra-
HUYECKHE U HEOPTAHUUYECKHUE MOJTUMEPBIL.

BonokHucTbIE KOMIO3UIIMOHHBIE MaTepualbl Ha MOJIMMEpHOM Marpulle (KapOOBOJIOKHHUTHI,
OOPOBOJIOKHHUTHI, OPTaHOBOJIOKHHUTHI).

Komno3unuonHsle marepuanbl Ha MNOJMMEPHONW MATpPULE C MOPOIIKOBBIM HAIOJHHUTEIEM
(rutactmaccstl).

Pobs mopomkoBbIX (TEXHUYECKUH yIEpO U IP.) ¥ BOJIOKHUCTHIX (KOP) HAIIOJTHUTEICH.

KoMI1o3uTsl ¢ kepaMHUeCKON U CTEKJITHHON MaTpHUILIEH.

[IprmeHeHne KOMITO3UIIMOHHBIX MaTepHalioB B aBToMoOmIecTpoeHuu. Kopryc u neranu Ky3oBa.
Jleranu Ta30TypOMHHBIX JABHraTelied. AHTHQPUKIHOHHBIE neTand. OpUKIHOHHBIE JCTalu.
Tpynoemkue petaqm JABWATaTels M XOJOBOM dYacTH. PeMOHTHblIE KOMMO3UTHL. [lepcrniekTuBbI
MIPUMEHEHUS] KOMIIO3UTOB B aBTOCTPOCHHUH.



Hanomamepuanot.

Knaccudukanus, ocOOCHHOCTH CBOWCTB HaHOMaTepuanoB. CTeneHb AUCIEPCHOCTHU, BIHSHHE
JUCTIIEPCHOCTH Ha CBOMCTBA BEUIECTB, KPUTHUECKUN TuamMeTp HaHo4acTull. CTPYKTypa MOJUMEPHBIX U
VIIEpOAHBIX HaHOMaTepuanaoB. DyiepeHbl, UX MapKUPOBKA, acTpajieHbl, HAHOTPYOKH. MexaHmue-
CKHe cBOMCTBAa. MeToJbl KOHCOJIHMIALMN HAaHOYACTHUI] B O0OBbEMHbBIE MaTepHuaabl. MeToAbl MOJydyeHus
O0BEMHBIX W IUICHOYHBIX HaHOMarepuanioB. OObeMHBIE MaTepuanbl ¢ HaHoJoOaBkamu. OCHOBHBIC
METOJIbl MOTy4eHHsl. MeTobl MOTYy4YeHHsI MOTUMEPHBIX HAaHOKOMITO3UTOB. KOMOMHUpPOBaHHBIE METO-
JIbl CHHTE3a TIOBEPXHOCTHBIX HAHOCTPYKTYp. MexaHnKa HaHOKOMIIO3UTOB. MaTpuila 00beMHBIX HaHO-
KoMIo3uToB. KoHTakTHOE B3anMo/ieiicTBIe KOMIOHEHTOB. [IpruMeHeHne HaHOMaTepHalioB B MAaIlIMHO-
cTpoeHny. KOHCTPYKIIMOHHBIE ¥ (YHKIIMOHATHHBIE MAIIMHOCTPOUTENIbHBIE HAaHOMaTepuaibsl. Hanoma-
TepHalbl ceMeiicTBa QyIepeHoB, UX MPUMEHEHUE B MAITUHOCTPOCHHUH.

Texnuko-IKoHOMuUUECKUll 6b100p Mamepuana u MexHoa02Un €20 ynpouHeHUs

OCHOBBI paIMOHAIBHOTO BHIOOpa MaTepuana M MeToJa YNpOo4yHEeHus. [IpHuuHBl CHUKEHUS
paboTOCIIOCOOHOCTH MaTepuasa: YCTaJOCTHOE pPa3pyllIeHHEe, XPYIKOe pa3pyllieHHe, (GpUKIMOHHBIHN
M3HOC, a0pa3uBHBIN W3HOC, KOHTAKTHAs YCTAIOCTh, (PPETTHUHT — KOPPO3MsI, CXBAThIBAaHHME M 3aeIaHUE
IIOBEPXHOCTEH TpeHHsA. Marepuansl ¥ METOABl MX YINPOYHEHHUS IPHU Pa3IMYHBIX BHJAX Harpy3Ku
JIeTajen.

WNHpopmManlMOHHbIE CHCTEMBI IO CBONCTBAM MAaTEpUalIOB, BKJIIOYAIOILINE 3JEKTPOHHBbIE Oa3bl
JTAHHBIX CBOWCTB MAaTepHajoB, METOAOB YIPOYHEHHUs, IPOTrpaMMHBIE CpeAcTBa 00pabOTKU
HKCHEPUMEHTAIbHBIX JaHHBIX, pacyeTa CBOWMCTB BEIIECTB U MAaTE€pHaIOB, (YHKLIHOHAIBHBIX
XapaKTePUCTHK M3JEHi, KOHCTPYKIUI pa3inuyHoi GOpMBI U pa3MepOoB.

5. O6pa3oBaTesibHbIEC TEXHOJIOTHH

Mertoarka mpernogaBaHus TUCIHILTHHEI «MartepuanoBenenue (Bki. Hanomarepuasr:
Ip-BO, HpI/IMeHeHI/Ie)» U pcajim3anust KOMIICTCHTHOCTHOT'O IMOAX0Aa B U3JIOKCHUU U BOCTIPHUATUN MATC-
pHala rnpexycMaTprUBaeT HCIIOJIb30BaHHUE CICAYIONINX aKTHBHBIX U HHTEPAKTUBHBIX ()OPM MTPOBEACHUS
IPYIIOBBIX, MHAWBUYAIbHbIX, AyIUTOPHBIX 3aHATUH B COUCTAHUU C BHEAYIUTOPHOM paboToii C 1ie-
J10 GOPMHUPOBAHUS U PA3BUTHS PO(HECCHOHATLHBIX HABBIKOB 00 YJAIOIIMXCS:
- 3alTa 1 UTHIUBUAYAaJIbHOC O6CY)K,Z[€HI/I€ BBITIOJIHACEMBIX DTAIlOB Ha60paTOpHBIX " NPAKTUYICCKUX
pabor;
- OpraHu3aiys U IpoBeIeHHe TEKYIEro KOHTPOJIS 3HaHUH CTYJeHTOB B (popMe OJIaHKOBOTO TECTH-
pOBaHUS;
- HCIIOJIb30BaHUE JICNIOBBIX U POJIEBBIX U, Pa300p KOHKPETHBIX CUTYAIIHIA;
- TpOBelIeHHE KOHTPOILHBIX padoT;

VY nenbHBIN BEC 3aHATHM, TPOBOIUMBIX B MHTEPAKTUBHBIX (hOpMax, OMPEJIEIICH IIIaBHOM IebI0 00pa-
30BaTEIbHON MPOTrPaMMBbI, 0COOEHHOCTHIO KOHTUHI€HTa 00YUaIOIINUXCsl U COAePKaHUEM TUCIIUILITMHBI
«Marepuanosenenue (Bki. HanomaTtepuansl: Ip-Bo, IPUMEHEHHUE) » U B LIEJIOM MO JUCIUIUINHE CO-
craBnseT 50% ayqUTOPHBIX 3aHATHNA.  3aHATHA JIEKIMOHHOTO THIA cocTaBistoT 37,5% ot o0be-
Ma ayJTUTOPHBIX 3aHATHIL.

6. OnleHOYHbIE CPeICTBA ISl TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH, IPOMEKYTOYHOM aTTeCTALMHU MO
HTOraM OCBOEHMS AMCHUILIMHBI U Y4eOHO-MeTOAuYecKoe odecnevyeHrne caMoCTOSTeIbHOI pado-
ThI CTYJICHTOB



B mponecce 00ydeHHs] HCMONB3YIOTCSA CIEAYIOIIME OLICHOYHbIE (POPMBI CaMOCTOSITETHLHOM
paGOTbI CTYACHTOB, OICHOYHBIC CPCACTBA TCKYIICTO KOHTPOJIA YCIICBAECMOCTH U MMPOMCIKYTOUHBIX aT-
TECTaLWIL:

Texymuil KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXYTOYHOM aTTECTALMU IIPOBOIATCS I10 CIEAYIOIIUM
KPUTEPUSIM;
- OTBETHI CTYAECHTA Ha BOIIPOCHI KAPT TEKYILETO KOHTPOIL,
- 3ammTa JJabopaTopHBIX PaboT;
- 3aIIMTa IPaKTHYEeCKHUX pador;
- BBIIOJHEHUE KOHTPOJIbHBIX padoT.

6.1. ®oH OLIEHOYHBIX CPEACTB /JIS MPOBeAeHNsI MPOMEKYTOYHOI aTTecTAluM 00y4aromuxcs no
AMCUMILINHE (MOTYJIIO)

6.1.1. Ilepeuenp KOMIETEHITUI ¢ YKa3aHUEM 3TaroB MX (OPMHUPOBAHUS B TIPOIIECCE OCBOCHMS 00pa3o-

BaTEJIbHOM IIPOrPaMMBI.

B pe3ynbrare ocBo€HUS AUCHUILTUHBI (MOYJIs1) GOPMUPYIOTCS CIENYIOINE KOMIIETEHIIUH:

Koa xomme-
TeHIUH

B pe3ysabTare ocBoOeHUs1 00pa30BaTeJbHOM NPOrpaMMbl 00y4arouiics
IOJIKEH 00J1a1aTh

I1K-5 CITOCOOHOCTBIO BHIOMPATh OCHOBHBIE M BCTIOMOTATEIbHBIE MaTEPHANIBI M CTIOCO-
6]:1 pcajii3aliuii OCHOBHBIX TCXHOJIOTMYCCKUX MPOHCCCOB W IMPUMCHATH IIPO-
IPECCUBHBIE METO/Ibl IKCILTyaTallii TEXHOJIOTUYECKOr0 000pyA0BaHUs TIPU U3-

I'OTOBJICHHUU H3I[€JII/II>'I MalIMHOCTPOCHUSA

I1K-17 CIOCOOHOCTBIO Pa3pabaThIBaTh PabOUYyI0 MPOEKTHYIO U TEXHUYECKYIO JOKYMEH-
Tanuio, o(GopMIIATh 3aKOHYEHHBIE MPOEKTHO-KOHCTPYKTOPCKHE PabOTHI C HPO-
BEPKOH COOTBETCTBHSI pa3padaTbIBAEMbIX MPOEKTOB M TEXHUYECKOH TOKyMEH-
TallUW CTaHAApTaM, TEXHHYECKHM YCIOBUSM M JIPYTUM HOPMAaTHBHBIM JOKY-

MCHTaM

B mporiecce ocBoeHnst 00pa30BaTENbHOM MPOrPaMMBI TaHHBIE KOMITETCHIIUH, B TOM YHUCIIE HX
OTACIBbHBIC KOMIIOHCHTHI, (bOpMI/Ip}IIOTCH II0O3TAIlIHO B XOJ€ OCBOCHUA O6y‘-IaIOH_II/IMI/ICH AJUCHUITIINH
(MopyIeit), MpakTUK B COOTBETCTBHH C YUCOHBIM IJIAHOM M KaJeHIAAPHBIM TpauKoM yuyeOHOTO Tpo-
ecca.

6.1.2. Onucanue nokasareJieid 1 KpUTepUeB OLEHUBAHUS KOMIIeTeHIMIA, GOpMHUPYyeMbIX

Mo UTOraM OCBOCHHUSA JUCIHUIIJINHBI (MO):[y.]'[ﬂ), OIMMCaHHE IIKAJ OHCHUBAaHUI.

[Toka3zaTenem OlEHMBAHUS KOMIETEHIUI Ha pa3IMYHBIX 3Tanax uX (OpPMUPOBAHUS SBISIETCS
JTOCTIKEHHE 00yJalOIUMHUCS TUTAHUPYEMBIX PE3YIHTATOB O0YUCHHUSI 110 JUCITUTIINHE (MOIYIIIO).

[TK-5 cnocoOHOCTHIO BEIOMPATh OCHOBHBIE U BCIIOMOTAaTEIbHBIE MaTEPUAIIbI U CIIOCOOBI peaTn3auyi OCHOB-
HBIX TEXHOJIOTMYECKUX IIPOLIECCOB U MPUMEHSATH IIPOIPECCUBHBIE METOBI DKCIUTYaTallUH TEXHOJIOTHYECKOTrO
000pyI0BaHUS MPU U3TOTOBJICHUU M3AETHIH MAIIMHOCTPOCHHS

3HaTh:
OCHOBHBIC N
BCIIOMOTaTelNb-
HBIC MaTCpHaJIbl
1 CIIOCOOBI pea-

OO0yuaromuiics
JEMOHCTPHUPYET
MOJIHOE OTCYTCT-
BHUC UJIX HEOOCTA-
TOYHOE OCHOBHBIX

OOyuaromuiicst 1eMOH-
CTpUPYET HEeTOIHOE
3HaHUE OCHOBHBIX U
BCIIOMOI'aTCJIbHbBIX Ma-
TEpPUAJIOB B CIIOCOOOB

OO0yuarommmiics je-
MOHCTPUPYET YacTUY-
HOE 3HAaHHUE OCHOBHBIX
1 BCIIOMOTI'aTCIIBHBIX
MaTEepPUaJIOB U CIIOCO-

OO0yuarommiics
JEMOHCTPHUPYET
ITOJIHOE 3HAHUE
OCHOBHBIX U
BCIIOMOTaTelIb-




JIA3aIUN OCHOB-
HBIX TCXHOJIOI'U-
YECKHUX MPOIIeC-

U BCIIOMOTATelb-
HBIX MAaTCpHuajlioB
U Croco0oB pea-

peanu3anui OCHOBHBIX
TCXHOJIOI'MYCCKHUX HpO-
neccoB. JlomyckaroTcs

0OOB peanu3aIuu oc-
HOBHBIX TCXHOJIOI'H-
YECKHUX MPOIIECCOB, HO

HBIX MaTepua-
JIOB U CIIOCO0OOB
peanu3aium oc-

COB JAU3allid  OCHOB- | 3HAYUTENBHBIE OIIHO- JIOMYCKAIOTCS HE3HA- | HOBHBIX TEXHO-
HBIX TEXHOJIOTH- | KU, IPOSIBIISIETCS He- YUTENbHbIE OMUOKH, | JIOTUYECKUX
YECKUX MPOUEC- | JOCTATOYHOCTb 3HAHUM, | HETOYHOCTHU, 3aTPyA- | IIPOLIECCOB, CBO-
COB 0 psAy oKa3aTesnel, | HeHUs IpU aHAIUTU- | OOJHO omepupy-
00yJaroImuics UCIIbI- YECKUX ONEPALIUX. €T MPHOOpeTeH-
THIBA€T 3HAYNTEIIbHBIE HbIMH 3HaHUSI-
3aTpyAHEHUS TIPU Olle- MHU.
pUPOBaHUY 3HAHUSIMU
MIpU UX MEepEeHOce Ha
HOBBIE CUTYallUH.
yMeTh:  BbIOU- | OOydaronuiics OOyuatomuiicst aeMoH- | OOydJaroniuiics ne- | O0yuaromuiics
paTh OCHOBHBIC | HE YMEET WU B | CTPUPYET HEIOJIHOE | MOHCTPUPYET YaCTUU- | IEMOHCTPUPYET
" BCIIOMOTa- | HEIOCTaTOYHOMH COOTBETCTBHE CJEAYIO- | HOE YMEHUE BbIOUpATh | MOJHOE YMEHUE
TENbHBIE MaTe- | CTEMIEHH  yMEeT | IIUX YMEHHI: BBIOU- | OCHOBHBIE W BCIIOMO- | BEIOMpaTh  OC-
pUanbl U CHOCO- | BRIOMPAaTh OCHOB- | paTh ~ OCHOBHBIE U | TaTelbHBbIE MaTepHha- | HOBHbIE U BCIIO-
OBl peanu3aluy | HbIe W BCIIOMOTA- | BCIIOMOTAaTelbHbIE Ma- | JIbl U CIIOCOOBI pealiu- | MoraTelbHbIe
OCHOBHBIX Te€X- | TeIbHBIE  MaTe- | TEpUajdbl M CHOCOOBI | 3allMM OCHOBHBIX T€X- | MAaTepHalbl U
HOJIOTHYECKUX pHANBI U CIIOCOOBI | pealiu3alliii  OCHOBHBIX | HOJOTHYECKHX  IPO- | CIOCOOBI pean-
IIPOLIECCOB C II€- | peain3alid  OC- | TEXHOJIOTMYECKUX MpO- | IIECCOB C LENbI0 IMO- | 3allMM OCHOBHBIX
JBI0 TIOJIYYEHHS | HOBHBIX TE€XHOJIO- | IIECCOB C LIENbIO MONY- | Iy4YeHUs  3aJaHHOM | TEXHOJOrnye-
3alaHHOM TMYECKUX  TPO- | YCHUS 3aJJaHHOM CTPYK- | CTPYKTYPHI M CBOMCTB. | CKUX MPOIIECCOB
CTPYKTYPBI U | IECCOB C MLENbIO | Typbl M CBOWCTB. [l0- | YMEHHS OCBOEHBI, HO | C LENBIO MOJIYy-
CBOMCTB. MOJIy4eHUsI  3a- | MCKAlTCAd 3HAYNTENb- | JOIYCKAIOTCA HE3HA- | YEHMs 3aJaHHOU

JAHHON CTPYKTY-
PbI ¥ CBOWCTB.

HbIE OIIMOKH, MPOSBIIS-
eTcd HEeAO0CTaTOYHOCTh
YMEHUH, 110 psLy IOKa-
3arenen, oOoyJaronuics

YUTEIbHBIE OLINOKH,
HETOYHOCTH, 3aTPY/-
HEHUS TPU aHAIUTH-
YECKUX OMNEPAINSX,

CTPYKTYpPBEI 51
cBoiicTB. CBO-

00HO omepupy-
eT TpuoOpeTeH-

HCIIBITHIBACT 3HaA4YHn- Hepeﬂoce yMeHI/Iﬁ Ha HBIMHA YMCHI/IH-
TeJbHBIC 3aTPYJAHCHHUS | HOBBIC, HECTAHIAPT- MH, TPUMCHSICT
npu OIIEPUPOBAHUHU | HBIC CUTYallUH. UX B CUTyalusax
YMCHHUSMH TP HUX TIe- MTOBBIIIIEHHOM
peHoce Ha HOBBHIE CH- CIIOKHOCTH.
TyaruH.
BJaaeTh: MeTo- | O0yvaromuics OO6yuarommiics Biageer | OOydaroniuiics gac- OO6yuarommiics
JaaMu B5160pa HEC BJIaJCCT UJIKM B | MECTOAaMU B5160pa OC- TUYHO BJIaJACCT MCTO- B ITIOJIHOM 06’56-
OCHOBHBIX M | HEJOCTATOYHOM HOBHBIX U BCIIOMOTa- JTaMH BBIOOpA OCHOB- | M€ BJIaJICeT Me-
BCIIOMOT'aTCJIb- CTCIICHU BJIAACCT | TCIIBbHBIX MaTepI/IaJ'IOB HBbIX U BCIIOMOI'aTCJIb- TOAAMHU BBIGOpa
HBIX  MarepHa- | MeTOJIaMH BBIOO- | JUIS U3TOTOBJICHUS HM3- | HBIX MAaTEPHUAJIOB JUISl | OCHOBHBIX U

JOB JJI M3rO-
TOBJICHUS U3JIE-
TN, CIIocoO0aMu
peai3anuu
TEXHOJIOTHYe-
CKHX TIPOIIECCOB

pa OCHOBHBIX U
BCIIOMOTaTelb-

HBIX MaTepHalioB
JUIsL  U3TOTOBIIE-
HUS U30STINH,
crocobamMu  pea-
JAU3alUU  TEXHO-
JIOTHYECKHUX IPO-

nenuii, cnocobamu pea-
JU3alUH TEXHOIOTHYe-
CKHUX IIPOIIECCOB, J10-
MYCKAIOTCS 3HAYUTENb-
HbIE OLIHOKH, TPOSIBIIS-
eTCsl HeOCTaTOYHOCTh
BJIaJICHHS HAaBBIKAMHU TIO
pAny oKa3artesen,

HM3rOTOBJIICHUS H3]IC-
JuH, ciocobamu pea-
JIA3aIUU TEXHOJIOTH-
YECKHUX MPOIIECCOB.
HaBbIkn 0CBOEHBI, HO
JIONYCKAKOTCS HE3HA-
YUTEIbHbIE OLINOKH,
HETOYHOCTH, 3aTPyI-

BCIIOMOTaTellb-
HBIX MaTepua-
JIOB JIJIS1 U3T0-
TOBJICHUSL U3JIE-
JIUH, CII0CO0aMHU
peai3anuu
TEXHOJIOTHYe-
CKHX TIPOIIECCOB,
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LIECCOB.

OOyuaromuiicst KCTIbI-
THIBACT 3HAYUTCIIbHBIC
3aTpyAHEHUS MPH MPH-
MCHCHHUU HABBIKOB B
HOBBIX CUTYAIIHSIX.

HEHUS MpU aHAJIUTH-
YECKHUX ONepalusx,
MepeHoce YMEHUH Ha
HOBBIC, HCCTAaHAapT-
HBIE€ CUTYaLUU.

CBOOOJTHO TIPH-
MCHSIECT HOJIy-
YeHHEIE HaBBIKU
B CI/ITyaI_[I/IHX
MTOBBIIIIEHHOM
CIIOKHOCTH.

IIK-17 - cnocoGHOCTBIO pa3pabaThiBaTh pabouyro MPOSKTHYIO U TEXHUYECKYIO JOKYMEHTALUIO, OPOPMIISATH
3aKOHYECHHBIE POEKTHO-KOHCTPYKTOPCKHE PabOTHI ¢ MPOBEPKON COOTBETCTBUS pa3pabaThIBAEMBIX IPOEK-
TOB M TEXHMYECKOW JOKYMEHTAI[MH CTAHAAPTaM, TEXHUYECKUM YCJIOBUSM U JPYTUM HOPMATUBHBIM JIOKY-

MCHTaM

3HATh: CTaHAap-
THhI, TCXHHUYC-
CKHE YCJIOBHS H
JIpyrue HopMa-
TUBHBIC  JIOKY-
MEHTEL, oTpa-
JKarolye CBOU-
CTBa U TEXHOJO-
TUIO TIOJTYYCHHS
MaTepualioB U
1531 (SN 0505

OO0yuaromuiics

HE BJIQJICCT UIU B
HEIOCTaTOYHOMI

CTECIICHH BJAJCCT
3HAaHUSAMH CTaH-
JapTOB, TEXHUYE-
CKUX YCJIOBHH U

IpYTuX  HOpMa-
THUBHBIX JOKY-
MEHTOB, oTpa-

JKaroluX CBOMCT-
Ba U TEXHOJIOTHIO
MOJTYYCHHUST MaTe-
pUaIoB © U3Je-
T

OOyuaromuiicst BiIajieeT
3HAHUSMH CTaHIapPTOB,
TEeXHUYECKUX YCIOBUM
U JIpyTUX HOPMATHB-
HBIX JOKYMEHTOB, OT-
paxarolux CBOMCTBA U
TEXHOJIOTHIO  TOJTyde-
HUSI MaTepuajoB U W3-
NEeJIUA B HEMOJIHOM
o0BeMe, JIOMyCKArOTCs
3HAYHUTEILHBIE  OIIMO-
KM, TpOSBIAETCS He-
JIOCTaTOYHOCTh BJIaje-
HUS HAaBBIKAMH T10 PSAY
MTOKa3aTeNeH. O06y-
JAIOMIUNCA HCHBITHIBA-
€T 3HaYuTeNbHBIE 3a-
TPYIHEHUS TIPHU TIpUMe-

OO0yuarommiics Jac-
THYHO BIIaJICCT 3HAa-
HUSIMU CTaHJIApTOB,
TEXHUYECKUX YCIOBUU
U IpyTUX HOPMATHUB-
HBIX TOKYMEHTOB, OT-
pa’karolMXx CBOMCTBA
Y TEXHOJIOTHUIO TOJTY-
YEHHS] MaTepUATIOB U
n3aenuii. HaBbIKH OcC-
BOEHBI, HO JOMYyCKa-
IOTCS He3HAYNTCIIb-
HBIE OIIMOKH, HETOY-
HOCTH, 3aTPyJHEHUS
MPY AHAUTUTHYECKUX
onepalusx, nepeHoce
YMEHHI Ha HOBBIE,
HECTaHJapTHBIE CU-

OO0yuarommiics
B IIOJIHOM 00be-
Me BIIaJceT 3Ha-
HUSIMH CTaH-
JIapTOB, TEXHU-
YECKHUX YCIIOBUU
U IPyTUX HOP-
MaTHBHBIX J10-
KYMEHTOB, OT-
paxaromux
CBOMCTBA U TEX-
HOJIOTHUIO TOJTY-
YEHHUs MaTepua-
JIOB M U3CTINH
CBOOOJTHO TIPH-
MEHSET MOy~
YEeHHBIC HABBIKH
B CUTYaIUsAX

HEHHHM HABBIKOB B HO- | TyaIlWH. TIOBBIIIEHHON

BBIX CUTYallUsX. CJIO’KHOCTH.
yMeTh: mnpume- | OOydaromuiics OOyuarommiics neMoH- | OOyJarommiics ne- OO0yyvaromumiics
HATh MaTepua- | He yMeeT WIH B CTpUpYyeT HETIOJTHOE | MOHCTPHPYET YaCTH4- | JEMOHCTPHPYET
JIOBETYECKUE HEJ0CTATOYHOM YMEHHE MPUMEHSTH | HO€ YMEHHUE TIPUMe- MIOJTHOE YMCHHE
CTaHIAPTHI, CTETICHU yMeeT MaTepHAIOBETICCKHE HSTh MaTepUAIIOBEN- | MPUMEHSATH Ma-
TEXHUYECKUE NPUMEHSTh Ma- CTaHIAPTHl, TEXHUYE- | YECKHE CTAHIAPTHI, TepHuagoBeI4e-
YCIIOBHS W JIpY- | TepHaIOBeaUE- CKHE YCIIOBHS U JIPYTHE | TEXHUYECKUE YCIIOBHS | CKHE CTaHIapPTHI,
rUe HOPMATHUB- | CKH€ CTAaHAAPThl, | HOPMATHUBHBIC  JOKY- | U IPyTUE HOPMATHB- | TEXHUYECKHE

HBIE IOKYMEHTHI
npu paszpaboTke
paboueii  mpo-
€KTHOM M TeX-
HUYECKOU  JO-
KyMEHTAIUH

TEXHUYECKUE yC-
JIOBHSI U IPyTHE
HOpMaTUBHBIE
JIOKYMEHTHI TIPU
pa3paboTke pa-
0ou4eil MpoeKTHOU
Y TEXHUYECKOMN
JIOKyMEHTAIu!

MEHTHI NpU pa3paboTKe
paboueil TPOEKTHOH
TEeXHUYECKONU TOKYMEH-
Taiuu.  Jlonmyckarores
3HAYUTENbHbIE  OLIUO-
KW, TIPOSBIISETCS He-
JOCTaTOYHOCTb  yMe-
HUW, 10 psAAy IIOKasa-
Tener, O0O0yJaromuncs
UCIIBITHIBACT 3HAYU-
TeJbHBbIE 3aTPYAHECHUS

HBIE€ JOKYMEHTHI IIPU
paspaboTke paboueit
MPOEKTHOM M TEXHU-
YECKOM JOKyMEHTa-
UH. YMEHUS 0CBOE-
HbI, HO JIOITYCKAIOTCS
HE3HaYUTeNIbHbIE
OIIMOKH, HETOUHOCTH,
3aTpyJHEHUS NpU
AQHAJTUTUYECKUX OTle-
panusix, nepesoce

yCIIOBUS U JIpY-
e HOPMATHB-
HBIE JJOKYMEHTBI
npu pa3paboTke
paboueii mipo-
€KTHOM U TeX-
HUYECKOU J10-
KyMEHTAIIHH.
CB00OOHO O11€E-
pupyer npuod-
pEeTEeHHBIMU
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pu OIIEpUPOBAHNU
YMEHUSMHU TIpU UX IIe-
peHoce Ha HOBBIE CH-

YMEHHI1 Ha HOBBIE,
HCCTAaHAApTHBIC CHU-
TyaluH.

YMCHUSMU,
IMPUMCHACT UX B
CUTyalusix I10-

Tyaluu. BBIIIICHHOU
CJIOKHOCTH.
BJaaeTh: MeTo- | O0yvaromuiics OO6yuatommuiics Biageer | OOydaroniuiics gac- OO6yuarommiics
TUKON WCHOJb- | HE BIAJICET WIH B | METOJUKOU UCIIONB30- | TUYHO BIAJIEET METO- | B TIOJTHOM 00be-
30BaHUsl  CTaH- | HEJOCTATOYHOM BaHUs CTaHIIAPTOB, JTUKOM MCTIONb30BaHUs | M€ BIIaJICeT Me-
JIapTOB, TEXHU- | CTEMICHU BJIAJICET | TEXHUYECKHUX YCIOBHM, | CTAaHIApTOB, TEXHUYE- | TOJIUKOHN HC-
YECKUX  YCIJIO- | METOJAUKOMN uc- HOPMAaTUBHBIX JOKY- CKHX YCJIOBUM, HOp- MOJIb30BaHUS
BUW, HOPMATHB- | MTOJIb30BAHUS MEHTOB IMPU pa3padoT- | MATUBHBIX JOKYMEH- | CTaHIAPTOB,
HBIX JIOKYMEH- | CTaHAApTOB, T€X- | K& paldouel MPOeKTHOH | TOB Mpu pa3paboTke TEXHUYECKUX
TOB IIpU pa3pa- | HUYECKUX yCJio- U TEXHUYECKOH JOKY- paboueii MPOEeKTHOM U | yCIOBUH, HOP-
06oTke paboueii | BUif, HOpMaTUB- MEHTAIMH B HETIOJIHOM | TEXHUYECKOH JT0KY- MaTUBHBIX J10-
MPOEKTHOMN U | HBIX JOKYMEHTOB | 00OBEMeE, OMyCcKatoTes | MeHTaruu. HaBbiku KYMEHTOB IIPH
TEXHUYECKON pu pa3paboTke 3HAYUTEIIbHBIE OIINO- OCBOCHBI, HO JIOITyC- pa3paboTke pa-
TOKYMEHTaluu | pabodeil MpOeKT- | KU, MPOSIBIISIETCS He- KalOTCSI He3HAUUTENb- | O0Yei mpoeKT-

HOU U TEXHUYE-
CKOU JOKyMEHTa-
185071

JIOCTATOYHOCTH BIIaJIe-
HUSI HABBIKAMU TIO PAlY
nokazareneit. O0y-
JaIOMIUICSA UCIBITHIBA-
€T 3HAYNTCIbHEIC 3a-
TPYIHEHUS TIPU [IPUME-
HEHHMH HaBBIKOB B HO-
BBIX CUTYallUsX.

HBIE€ OIIMOKH, HETOY-
HOCTH, 3aTPyIHEHU
MPU AaHATUTHYECKUX
oriepanusx, mepeHoce
YMEHHI1 Ha HOBBIE,
HCCTAaHAApTHBIC CHU-
TyaIuu.

HOU U TEXHUYE-
CKOU JOKYMEH-
TalyH, CBOOOI-
HO MPUMEHSIET
MOJTyYCHHBIC
HaBBIKM B CH-
TyaIusx MOBBI-
IIEHHOM CJIOXK-
HOCTH.

[IIxansl OLICHUBAHUS PE3YJILTATOB IIPOMEKYTOUHOHN aTTECTALIUU U UX OIIUCAHUE:!

®opMa NPOMEKYTOUYHOM aTTeCTAllUU B IATOM ceMecTpe: 3a4er.

[IpomesxyTounas aTTecTaius ooyJaronmxcs B popme 3a4éra MpoBOIUTCS MO pe3yIbTaTaM BbI-
MTOJTHEHHST BCEX BHJIOB YUEOHOM pabOThI, MPEAYyCMOTPEHHBIX YYCOHBIM IJIAHOM U pabouel mporpam-
MO MO JaHHOW JUCHMIUIMHE (MOIYJII0), IIPU STOM YYHUTBHIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS yC-
MEBaeMOCTH B TeueHue cemecTpa. OleHKa cTeneHu JOCTHKEHHsI 00yJaloUMMUCs TUIAaHUPYEMBIX pe-
3YyJIbTAaTOB O6y‘~I€HI/IH 10 JUCHUITIINHEC (MOI[y.HIO) MMPOBOAUTCA MPCIIOAABATCIICM, BEAYIIUM 3aHATUA 110
JTUCHUIIIMHE (MOJYJII0) METOAOM JSKCIEPTHOM OlLieHKHU. [lo mToramMm mpoMekyTOuHOW aTTeCTalluu MO
JTUCHUIUIMHE (MOAYIIO) BBICTABIISIETCS OIL[EHKA «3aUYTE€HO» WIIH «HE3aUTEHOY.
K nmpomesxyTouHoii aTTecTanuu (3a4eTy) JOMYCKAIOTCS CTYJCHTHI, BBIITOJHUBIINE BCE BUIBI YUeOHON
paboThl, IpeayCMOTpeHHbIE paboueit mporpaMMoit no ducyuniune «Mamepuanogeoenuey: 8bINOIHUIU
U 3auumuay 1a60pamopHvle U npakxmudeckue pabomvl, HANUCATU KOHMPOIbHYIO pabomy HA Noao-
HCUMENLHYIO OYEHKY.
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IIxana oneHuBaHUA Onucanue

BrimonnHeHb Bce BUABI Y4eOHOW pabOThI, TPEIyCMOTPEHHBIE pabo-
yeil mporpammoit o aucuumuinae (Moayito). CTyJeHT JeMOHCTpPHU-
pyeT 3HaHUWA, YMEHUS, HaBbIKHU, PUBEJCHHbIC B TaOJIHIlE MOKa3aTe-
neit (He HUKe YeM NIl KPUTEPHsI «yIAOBIECTBOPUTEIIBHOY), ONIEPUPY-
3auTeHo €T MPUOOPETEHHBIMH 3HAHUSIMH, YMEHUSIMH, HaBbIKAMH, IPUMEHSIET
WX U pelIeHHs MPaKTUYeCKuX 3amad. [Ipu 3ToM MOryT OBITH JI0-
MyIIEeHbl HE3HAUUTEIbHbIE OIIUOKH, HETOYHOCTH, 3aTPYAHEHUS TPU
AHAIMTUYECKUX OTepaIsaX, IEPeHOCe 3HAHUN ¥ YMEHHI Ha HOBEIE,
HECTaH/IapTHbIE CUTYaIUH.

He BrimonHeH onuH uin 6oJiee 00s13aTeIbHBIX BUAOB YU4eOHOM pabo-
ThI, TIPEAYCMOTPEHHBIX paboydell MporpaMMoii Mo JUCHUIUIMHE (MO-
nyao). CTyACHT JEMOHCTPHPYET HEMOJHOES COOTBETCTBHE 3HAHWH,
YMEHUH, HAaBBIKOB, NMPHUBEICHHBIM B TaljMIle MOKa3aTene (B TOM
Hesaureno quCclie, JJIS KPUTEPHS «YJAOBJICTBOPUTEIIBHO»), JTOMYCKAET 3HAYH-
TEeJbHbIC OLIMOKH, MPOSIBIISET OTCYTCTBUE 3HAHWW, YMEHMM, HaBbI-
KOB I10 psty TMokaszaTenield. [Ipu 3TOM CTYACHT MCIBITHIBACT 3HAYH-
TEJIbHBIE 3aTPYJHECHUS IIPU ONEPUPOBAHUU 3HAHUAMU U YMEHUSAMU
IIPH UX TIEPEHOCE HA HOBBIC CHTYAIIHH.

®opmMa POMEKYTOYHOMN aTTECTALMH B LIIECTOM CeMeCTpe: IK3aMeH.

[IpomexxyTouHasi arrectanus oOydJarommxcst B popMe dK3aMeHa MPOBOAMTCS MO pe3yibTaTam
BBHITIOJTHEHUS BCEX BUIOB YU€OHOU paOOThI, MPEayCMOTPEHHBIX YUeOHBIM IJIAHOM 10 JaHHOW TUCITUII-
nrHE (MOIYIIO), TIPU 3TOM YYUTBIBAIOTCSI PE3YJIbTAThl TEKYIIETO KOHTPOJS YCIEBAEMOCTH B TCUCHUE
cemectpa. OlEHKa CTETICHU JOCTIKECHUS OO0YYaIOUTUMUCS IJIAaHUPYEMBIX Pe3yabTaTOB OOydYeHUs IO
JTUCIUTIINHE (MOMYIIO) TIPOBOJIUTCS MPEToAaBaTeIeM, BEAYIIUM 3aHATHS MO JTUCHUTUINHE (MOIYITIO)
METOJIOM JKCIEePTHOU olleHKH. [lo uTOoram mpoMeXyTOYHON aTTecTallly MO JUCIHILINHE (MOIYIIIO)
BBICTaBJISIETCS OLIEHKA «OTIUYHOY, «XOPOIIOY, «YJOBIECTBOPUTEIBHOY HITH «HEYJOBICTBOPUTEIBHOY.

K npomexcymounoii ammecmayuu 00nyckaromcs moabKo CmyoeHmbyl, 8blHOJTHUBUIUE 6CE GUObL
yueoHou pabomul, npedycCmMompeHHvle paboueti npocpammort no oucyuniune «Mamepuanogedenuey:
BLINOIHUNU U 3AUUMUTU 1aDOPAMOPHbIe U NPAKmuyeckue pabomsl, HANUCAIU KOHMPOIbHYIO pabomy
Ha NOJIOACUMENbHYIO OYEHK) .

IIkana ouenueanus Onucanue

Buvinonnenst éce 6uovl yuebHot pabomol, npedycmompenHvle y4eOHbIM
naanom. CmyoeHm OeMOHCmpupyem cooOmeemcmeue 3HAHUll, YMeHUll,
HABLIKO8 NPUBEOCHHBIM 68 MadIuYax noxasamenet, onepupyem npuoo-
PEMEHHbIMU 3HAHUAMU, YMEHUSMU, HABBIKAMU, NPUMEHSIem UX 6 CUMYya-
YUSIX NOBbLUEHHOU clodicHocmu. Tlpu smom mozym 6vimb donyujeHvl
He3Hauumenbhble OWUOKY, HeMOUYHOCMU, 3AMPYOHEHUs. NPU AHATUMU-
YeCKUX Onepayusix, NepeHoce 3HAHULl U YMeHUll Hd HOGble, HeCmaH-
oapmHbvle cumyayuu.

Omauyno
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Buvinonnenvt 6ce 6uovl yueonoii pabomoul, npedycmomperHvle YueOHbIM
naanom. Cmyoenm OemMOHCmpupyem HenoaHoe, NpasuibHoe COOmeen -

Xopowio cmeue 3HaHull, YMeHUll, HA8bIKO8 NPUBCOCHHbIM 6 MAOIUYAX noKa3ame-
qeu, aubo ecau npu dmom Ovliu Odonyujensvl 2-3 HecyujecmeeHHble
OuuUOKU.

Buvinonnenvt 6ce 6uovl yueonoii pabomol, npedycmomperHvle YueOHbIM
nianom. CmyoeHm OeMOHCmpupyem cOOmeemcmeue 3HaHui, 8 KOmo-
POM Oc8eujeHa OCHOBHASL, HaUboIee BANCHAS YACMb MAMepuaid, Ho npu
9MOM OONYUjeHa 00OHaA 3HAYUMENbHASL OUUOKA UTU HEMOYHOCTb.

Yooenemeopumenvro

He gvinonnen ooun unu 6onee 6udos yuebHoUu pabomoi, npedycmMompeHt-
HbIX yueOHbim nianom. Cmyoenm 0eMoHCmpupyenm HenojiHoe cOOmeent-
cmeue 3HaHUll, YMeHUlU, HA8bIKO8 NPUBCOEHHbIM 6 MabIUYax noKazame-
Heyooenemeopumenvho | neil, 0ONyCKaromcs 3Hauyumesnvhvle OuWUOKU, NPOsGIslemcs: OMCcymcmeue
3HAHULL, YMEHULl, HABbIKO8 NO POy noKazameinet, CmyoeHm UCnblmvléd-
em 3HauumenbHovle 3ampyoOHeHUsl NPU ONEPUPOBAHUU 3HAHUIMU U YyMe-
HUSLMU NPU UX NePEeHOCe HA HO8ble CUMYAyUlL.

@DoH/IbI OLIEHOYHBIX CPEACTB NMPeACTABJIEHbI B IPUJIOKEeHUH 2 K padoyeil mporpamme.

7. YueOHO-MeTOAUYeCKOEe M MH(OPMAIITMOHHOE o0ecreyeHue TUCIMIIHHbI.

a) Ocnoenas numepamypa.

1. MarepuanoBeaenue. Y4ueOHUK s CTyH. BbIcHL. y4yeO. 3aBeaenuii / I'. M. Bonkos, B. M. 3yes
— M. : m3garenscTBO Akagemus, 2011, 400 c.

2. O6bemHbBIe HAaHOMaTepuanbl. YueoHoe mocodue / I'. M. Bonkos — M.: KHOPVYC, 2011, 168 c.

0) HononnumenvHas numepamypa:

1. MarepuanoBenenue. YueOHUK 15 By30B / o penakuueit b. H. Apzamacosa, I'. I'. Myxuna /
Apzamacos b. H., Makaposa B. 1., Myxun I'. I'. u ap. — M. : uzparensctBo MI'TY um. H. O. bayma-
Ha, 2001, 648 c.

2. Teopus crutaBoB. Metoanueckue yka3anus / noq pegakuueit I'. M. Bonkosa — MI'TY «MA-
My, 2005.

3. Tepmuueckast o6paboTka craneil. Metoauueckue ykazanus / moa penakiuei I'. M. Bonkosa —
MI'TY «MAMW», 2008.

4. MamHOCTpOHUTENbHBIE MaTepHalibl. MeTonuueckue ykazanus / noj peaakuueit I'. M. Boa-
koBa — MI'TY «MAMMW», 2003.

5. Beibop crmaBoB. Meronudeckoe nmocobue / mox pemakiueit I'. M. Bonkoa — M.: MI'TY
«MAMMN», 2009.

B) IPOrpaMMHoe o0ecrneyeHue U HHTEPHET-pPecypChbl:
[Tone3nple yaeOHO-METOAMYECKHE U MHPOPMAITMOHHBIE MaTepPHAIIbI IPEACTABIICHBl Ha CaliTax:
http://mospolytech.ru/index.php?id=308
http://materiall.ru/
http://supermetalloved.narod.ru/12.pdf
http://metall-2006.narod.ru/metall_slaid lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov - materialovedenie.zip

14


https://e.mail.ru/cgi-bin/link?check=1&refresh=1&cnf=c6f265&url=http%3A%2F%2Fmospolytech.ru%2Findex.php%3Fid%3D308&msgid=14927738140000000903;0,1&x-email=mami-davidenko%40mail.ru
http://materiall.ru/
http://supermetalloved.narod.ru/l2.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip

8. MarepuajbHO-TEXHHYECKOE o0ecneyeHne TUCUUIJINHbBI.
Howmep O6opynoBanmue
ayJIMTOpUU
1313 Teepaomep Poksema TP 5006 (11mT.)
[Ipoexrop + 3xpan
Mukpockorr MUM-7 (9 mit.)
1304 Muxpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mt.
Teepnomep Poksemna TP 5006 (1 mt.)
Muxkpotsepaomep IIMT-3M (2 wt.)
Jlyna bpunemst — 6 .
Mukpockon AJIBTAMU (4 mit.)
1308 Muxkpotsepaomep [IMT-3M (1 mit.)
[Ipecc nist 3anpeccoBkr 00pas3oB

1309 NEXSYS ImageExpert™ Sample 2 [Iporpamma a1 KaueCTBEHHOTO aHaJIM3a U30-
Opa)xeHHl CTPYKTYp METO/I0M CPAaBHEHHS C 3TAJIOHHBIMU IIKaJlaMu MUKPOCKOI
Axiovert 40MAT — 1 mr.

1316 Muxkpockorn AJIbTAMMU (1 mt.)

Mukpockorn MUM-7 (1 mit.)

Teepnomep Cymnep- Poksemt TKC-1M

IIpoekTop

1307 Onektponeys (Habeprepm 1280°) — 1 .

Onekrponeds (Cron 1100°) — 2 mir.

Onektponeys ([IK-PK-10/12 1280°) —11mT.

Teepnomep «bpunemns» Th5004 — 2 mr.

Teepnomep Poksenna TP 5006 — 1 .

[eus mydenspuas [IM-10 — 2 mT.

[TomupoBanwHeril cTanok StruersTegraPol- 11 - 1 mT.

OtpesHotii ctanok StruersLaboton — 3 -1 mT.

YcraHoBKa AJ1s1 TOPLEBOM 3aKaIKU

VYcranoBka ais anexkrporpasnenus Struers Lectro Pol -5. (1 mT.)
Otpesnoii ctanok (1 miT.)

YcraHoBKa s 3anpeccoBku 00pasnos (1 mrT.)

Boaermetp — 4 mit.

®dotoanextpuueckuii komopumerp KF-77

[THeBMaTHUecKuii TUIM(OBATBHO-TTOJIMPOBATLHBIN cTaHOK P-20FS-1-R5
1318 [tanreHuupkysp — 15 wr.

[Tpecc ais 3anpeccoBku 00pas3IoB

Jlyna bpunenns — 1.

MukpomeTp — 2 mT.

Tsepnomep TP 5006-M — 1.

Teepnomep TP5006-02 — 1.

Muxkpotsepaomep IIMT-3M — 1 mr.

Teepnomep TK — 1.

Muxkpockon Meram-PB1 .

9.MeTtoan4eckue peKOMEHIALUH 1JIsI CAMOCTOATEIbLHOM PadoThI CTY/ICHTOB
CamocrodrenbHas paboTa sIBISETCS OJHUM U3 BUIOB yueOHBIX 3aHATHIA. Llens camocTosTensHOM

paboThl — MPAKTUYECKOE YCBOEHHUE CTYIEHTaMHU BOIPOCOB METPOJIOTHH, CTAHIAPTU3ALMHU U cepTUdU-
Kalli¥, paCCMAaTPUBAEMBIX B IIPOLIECCE U3YUEHHUSI TUCLIUILIAHBI.
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AynuTropHas caMocTOsITeNIbHas paboTa Mo AUCHUILINHE BBIITOIHAETCS Ha Y4EOHBIX 3aHITHUSIX MO
HENOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOIABATENS U 110 €T0 3a1aHHUIO.

Bueaynutopnas camoctosiTenbHasi paboTa BBIMOJIHAETCS CTYJEHTOM IO 3a/laHuI0 IMpernojaBaTe-
7151, HO 0€3 ero HemoCPEACTBEHHOTO YUaCTHS

3amaumn caMoCTOSTE/ILHOI PaboThI CTyIeHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITEILHON Y4eOHON pabOTHI;

- OCBOCHHE COJIEpP>KaHUS JUCIUILINHBL,

- yriyOseHue coiepKaHusl U OCO3HAHHE OCHOBHBIX MOHSITHH TUCIUIINHBL,

- UCIOJIb30BaHHE MaTepuaya, COOPaHHOTO U MOJYYEHHOTO B XOJE CaMOCTOSITENbHBIX 3aHATUN
1uts1 9 (HEeKTUBHOM MOATOTOBKH K AK3aMEHY.

Bujabl BHeayMTOPHOI caMOCTOSITEIbHOM PadoThI:

- CaMOCTOATCIIbHOC U3YUYCHUC OTACIIbHBIX TCM JUCHUIIIINHBI,

- IOATrOTOBKA K JICKIHMOHHBIM 3aHATHUAM,

- IOJTOTOBKA K J1ab0paTOpHBIM paboTam;

- BBIIIOJIHEHUE TOMAIHUX 3aJaHUH 110 3aKPETUICHUIO TEM;

- BBIIIOJIHEHHUE TOMAIHUX 3aJaHUH IO PEIICHUIO TUIINYHBIX 33134 U YIPa)KHEHUMH;

- cOCTaBJIEHUE U 0(OPMIICHHE JIOKJIAI0B U pedepaToB MO OTAEIbHBIM TEMaM IPOrPaMMBI;
- Hay4YHO-HCCIeI0BaTeNbckast paboTa CTYACHTOB;

- Y4aCTuC B TCMAaTUUYCCKUX NUCKYCCHUAX, OJIUMIIMAaX.

JInist BBITTOJTHEHUSI JIIOOOTO BUJIa CaAMOCTOSTENILHOW pabOThl HEOOXOJMMO TPOWTH CIICAYIOIIHNE
JTallbI:

- OTIpe/IeTICHUE TSI CaMOCTOSTEITLHON paOOThI;

- KOHKpETH3allus MO3HABATEIBHON 3a/1a4K;

- CaMOOIICHKA TOTOBHOCTH K CAMOCTOSITEIIbHOW padoTe;

- BBIOOP aJIEeKBAaTHOTO CII0Cc00a JEHCTBHS, BEIYIIETO K PEIICHUIO 3a/1a4H;

- IUTAaHUPOBaHKE PabOTHI (CAMOCTOSTEIHFHOM MITM C TIOMOIIBIO MPETIOAaBaTesl) Hal 3aIaHHEM;

- OCYIIECTBIICHUE B MPOIIECCE BBIMOTHEHUSI CAMOCTOSITENLHON PabOThl CaMOKOHTPOIIsL (IIpoMe-
’KYTOYHOTO ¥ KOHEYHOT'0) Pe3yJIbTaTOB PabOThI U KOPPEKTHPOBKA BHITIOITHEHUS paOOTHI;

- pednexcus;

- Mpe3eHTaIus paboThI.

Bonpockl, BBIHOCHMBbIE HA CAMOCTOSAITEIbHYIO PadoTy

- KoncrpykunonHnas npouHocts 1 Metoabl €€ onieHku (IK-17)

- Awmopdusie metamisl (ITK-5,1TK-17).

- Tepmomnactuunsle u TepMmopeaktuBHble oaumepsl (IIK-5, IIK-17).

- Jlmarpamma coctostaus xene3o-rpadut (ITK-17).

- JlermpoBanHnble 4yryHsl. Texunueckue TpedoBanus s uyrynos no 'OCT (ITK-5,ITK-17).

- OcraTouHble HAPsHKEHUS, UX BIMSHUE Ha ycTanocTHYI0 nmpodHocTh(ITK-17).

- Tepmokunernueckue auarpammsl npespamienust aycrenuta (IIK-17).

- Crapenue cramu (ITIK-17).

- Cranu ¢ NOHMKXEHHON U PErVIaMEHTUPOBAHHOM NPOKAIMBAEMOCTBIO Il IOBEPXHOCTHON 3aKaIKU
(IIK-5, IIK-17).

- Huddysunonnas merammzanusi. Crnocoosl Metanmnuzanuu u odnactu npumenenus (IK-5,1TK-17).
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- WmmnnanTanus nonos (ITK-17).

- Cnnassl ¢ 3aganHbMH ynpyrumu csoiictBamu (ITK-5,11K-17).

- CmnaBbl ¢ aHoManbHBIM TerIoBeIM paciupennem (IK-5,ITK-17).

- Texuonorus nepepaboTKH macTuyeckux Macc B rorosie m3aemnus (ITK-17).

- Texuuueckass kepaMuka. BiusiHue BOJOKHHCTBIX HAaNOJHUTENEH Ha TEPMOIPOYHOCTh KEpaMHUKU
(IIK-5, IK-17).

- ABromoOmibHBIE cTekia. Ctexnokpuctammieckue matepuansl (cutauisl) (ITK-5, ITK-17).

- OyHKUMOHAJBHBIC HaHOMaTepuanbl. HanomaTepuainsl cemeiictsa ¢pymiepenos (IK-5,ITK-17)

- MexaHuzaius ¥ aBTOMaTH3aIMs MPOLECCOB TEPMUUYECKOM 00pabOTKH, MEPHI MO OXpaHe TpyJa B
tepmuyeckux nexax (IK- 17).

- Ilpumenenue anemMeHTOOpraHUYeCcKUX mojaumepoB B MammHocTpoeruu (I1K-5,ITK-17)

10.MeToanyeckne peKOMEHIAMH JJIS IIPenojaBaTeist

OcCHOBHOE BHUMaHUE NPU U3y4E€HUHU AUCUUIIINHBI «Marepuanosenenue (Bki. Hanomartepuans:
P-BO, IPUMEHEHHE)» CIICAYET YACATh N3YUYEHUIO COCTaBa, CTPYKTYPBI U CBOMCTB COBPEMEHHBIX Me-
TaJNIMYECKUX U HEMETATMYECKIX MaTepUATIOB; OCBOCHUIO OCHOB TEPMHUYECKOMN, XUMHUKO-
TEPMUYECKON M TEPMOMEXaHHUECKOW 00paOOTKH, METOIOB CTAaHIAPTHBIX MCIIBITAHUH 110 Onpeerie-
HHUIO (bI/I?)I/IKO-MexaHI/I‘ICCKI/IX CBOICTB U TEXHOJIOTHYECKHX IMOKa3aTelie HCIIOJIb3YCMbIX MAaTCPUAJIOB U
roTOBBIX U3aenuii. Heooxoanmo oOpamark BHUMaHHE CTYACHTOB HA OCHOBHBIE 3aKOHOMEPHOCTH,
HeﬁCTBYIOHIHQ B IpOHECCCC N3TOTOBJICHUSA KAYCCTBCHHBIX MAITMHOCTPOUTCIIbHBIX H3I[eJ’IHﬁ 1 BO3MOXK-
HOCTH COBPEMEHHBIX METaIOBETYECKUX HHOOPMAIIMOHHBIX TEXHOJIOTHA.

Teopernueckoe N3ydeHrne OCHOBHBIX BOIIPOCOB Pa3AeiioB AUCIHUILTAHBI TOMKHO 3aBEPIIATHCS MPAKTH-
4ecKo paboToii.

JUnsi akTUBH3aLMU y4eOHOTO Ipolecca Mpu U3yUYeHUH AUCHUIUIMHBI 3()()EKTUBHO MPUMEHEHHE Ipe-
3EHTAIMA TTO0 PA3JIMYHBIM TEMaM JICKIIMI U TJA0OpaTOPHBIX padoT.

Jlnist mpoBeIeHHsI 3aHATHH 110 TUCIUITIIMHE UCTIONb3YIOTCS CPEICTBA 00YUCHUS:

- yueOHuKH, nH(pOpMaIMOHHBIE pecypchl THTepHEeTa;

- CIIpaBOYHBIC MAaTCPUAJIBI © HOPMATHBHO-TCXHUYCCKASA NOKYMCHTAIH,

- METOJMYECKUE YKa3aHUs JIJIsl BHITIOJTHEHUS JIAOOPATOPHBIX padoT.

17



[Tpunoxenue 1

CTpykTypa u cofep:kaHue TUCHUIIMHBI «MaTepuajoBeaenne (Bkji. HaHomaTepuaabl: np-Bo, MPUMEHEHNE)) 10 HANPABJIEHUIO OATO0TOBKH
IIpoexTHpOBaHME TEXHOJIOTHYECKUX MAIIUH U KOMILJIEKCOB
IIpoguas noaroroBku «/Ipoekmuposanue mexnoa02uueckux KOMNJIAEKCO8 6 MAWUHOCHPOEHUU »

15.05.01

Bunast yueOHoI paboThI, BKIIIOUAs

Bunasl camocTosTensHONM paboTHI CTY-

®opMsI arTe-

Paznen CaMOCTOSITENIbHYIO paboTy CTYEH- JIEHTOB CTallH
TOB U TPYJOEMKOCTb B Yyacax
g,
g
3
& | 2 | J1 |IVC | Jlab. | CPC | KCP | KP | KIT | PTP Ped. K/P C) 3
8 |
: | 5
O | =
IIaTeIil cemecTp
1.1 BBonHas yacth. Amommo- 5 1 2 -
KpUCManiuieckoe cmpoeHue Memaiios,
U30Mponusl, AHU30MPONUsl, K8AZUU3O-
mponus. [lechexmvl peanvubix Memanios
1.2 Jlabopamopnas paboma «Maxpo- 5 1 2 2 +
CTPYKTYPHBIM aHau3 »
1.3 ®usuko-mexaHuveckue cBOHCTBaA | 5 2 2 2
MatepuanoB. Cmpoenue mamepuanos. 3 2 2
Tseepoocmv, Mmexanuueckue ceoticmaa,
onpeoensemvle  npu  CMAMUYECKOM
pacmsdiceHul, yoapHas ésa3kocms.. Ilymu
NOBLIUWEHUS ~ NPOYHOCMU — MEmAaio8.
Kpucmannuszayus memannoe nepsuunas
U 8MOPUUHASL.
1.4.Jlabopamopnas paboma | 5 3 2 2 +
«MUKpPOCTPYKTYPHBIN aHAJINU3 »
1.5 Teopust cnaaBoB. [lowamus o |5 4 2 2
CNiasax. Teepovie pacmeopwi, 5 2 2
Mexamuyeckue — cMecu,  Xumuueckue
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Mamepuanogeoueckue
ouazpammam

COCOUHECHUA.
bazswl OAHHBIX no
COCMOAHUA CNIABOS.

1.6 Jlabopamopnas paboma
«[locTpoeHre W YTEHHWE aUATPAMM
COCTOSIHUS»

1.7 Teopusi cruiaBoB  /[uacpamma
COCMOSIHUSL JHcene3o-yeMeHmum.
Xapaxmepucmuxu KOMNOHEHMO8.
Cmpyxkmypuvle cocmagnawwue u ¢asvl
Ha — ouazpamme  JHcene30-yYeMeHmum.
Knaccugpurayus cmaneii no cnocoby
NPOU3600CMeEA, HASHAYEHUIO U KAYeCMaY.
Mapxkuposka yenepooucmuix cmarneii.

(o)

NN

NN

1.8 Jlabopamopnas paboma
« YTIIEpOAUCTHIE CTATIN»

1.9 Teopus cmuaBoB .Yyeynwr c
epagumom, nonosuHuameie u Oenvie.
Cmpyxkmypa, ceolcmaa, obnacmu
NpUMEHeHUs U  Memoobl  NOJYYeHUs
cepulx, KOBKUX U  BbICOKONPOUHBIX
yyeynos. Mapkupoexa 4y2yHoe

o e}

NN

NN

1.10 Jlabopamopras paboma «HyryHbi»

[\

[\

1.11 Hakaén u peKpHCTAIM3ALMA.
Brusanue nnacmuueckou deghopmayuu nHa
CmMpyKmypy u ceoucmea memannos. Xo-
JN00Has u 2opsdasn degpopmayus. Tepmo-
MexaHuyeckas obpabomxa.

10
11

\S}

[\9)

[\S}

1.12 Jlabopamopnas paboma

11
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«Haxnén u pexpucmannuzayus»

1.13 Teopust TepmMuveckoii 00padoOTKM.
Buowt mepmuuecxoii oopabomku cmanet.
Ilpespawenua npu nacpese cmanu. Ile-
peepes u nepedicoe. Ilpespawenue ay-
CMeHuma npu Henpepvl8HOM OX1aXdcoe-
Huu. /luaepamma uzomepmuueckozo npe-
spawenuss aycmenuma. Ilpeepawjenue
npu omnycke, CMpyKmypa u ceoucmea
cmanu npu omnycke. IIpokanusaemocms
U 3aKAIUBAEMOCb CINATIU.

12
13

\S}

[\S}

1.14 Jlabopamopuas paboma «3akanka
U OTITYCK»

13

1.15 TexHoJsiorusi TepMu4YecKo odpa-
0otTku. Omorcue I pooa 6e3 ¢azosoil ne-
pexpucmannuzayuu. Omowcue Il pooa c
¢azosoii nepekpucmannuzayuetl, Hopma-
auzayua. 3akanka cmanu. OcHogHble na-
pamempsl npoyeccos Omnycka yaiepo-
oucmuix u necupogannvix cmaneti. Obpa-
oomxa xonooom. llosepxnocmuas 3axan-
Ka

14
15

\S}

\S}

1.16 Jlabopamophas paboma
«[IpokanuBaeMoOCTh W 3aKaJIMBAEMOCTh
CTaJTN

15

1.17 XHMHKO-TepMHUYeCKas
o0padoTKa. QDusuyeckue OCHOBbL
XUMUKO-MePMUYECKOT 00pabomxu.
Llemenmayus, HUmMpoyemeHmayus,
asomuposanue cmaiu

16
17

[\SI\S)

[\SIN \S)

1.18 Jlabopamopuas paboma « XUMHKO-
TepMUYecKas 00paboTKa»

17

1.19 KontponbHas pabota

18

dopma aTTecTanuu
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Bcero wacoB 0o OUCHUIUIMHE B
YETBEPTOM CEMECTpE

36

18

54

Illecroii cemecTp

2.1 KoHCTpYKIIMOHHBIE JICTHPOBAHHBIE
cranu. Dasvl, obpaszyemvie necupyrouu-
MU dneMeHmamu 8 cmanax. Bausnue ne-
SUPYIOUWUX INEMEHMO8 HA NOIUMOPPUIM
Jcenesa, Ha ceoucmea ¢heppuma u ay-
cmenuma. OcobenHocmu mepmu4eckoll
00pabomku  1e2UpOBaAHHLIX — CMAJell.
Knaccugurayus, mapxupoexa, oeghexmoi
JIe2UPOBAHHBIX cmael.

N —

\S}

\S}

2.2 Jlabopamopuas paboma «Jlecupo-
BAHHbBLE CIMATIUY

2.3 Cemunap «Bausanue ne2upyroujux
91eMEeHMO8 Ha C8OLUCMEa cmaell u 4yey-
HOB)

2.4 NHCTpyMeHTAJIbHbIe MAaTepPHAJIbI.
Huempymenmanvuvle yenepooucmoule u
JlecUpoB8aHHble CManu Onsi  Pedxtcyuie2o
uHcmpymenma. bvicmpopescywasn
cmaro, pexcumbl mepmMu4eckol
obpabomku,  obracmu  NpUMeHeHUs.
Imamnosvie  cmanu. Cmanu  0na
UsMepumenbHo20 uUHCmMpymenma.
Teepovle nopowikosvie cniasvl  OJis
peorcyweco uncmpymenma. Kepamuxka.
Csepxmeepovle mamepuabl.

NN

NN

25 Jlabopamopnas paboma
«Hnempymenmanvuvie cmanuy

2.6 Cemunap «Hcnonvsosanue kepamurxu
U C8epxmeepovix Mmamepuaios — Ois
pexcyujeco UHCmpyMeHmay

27 Craiu M CIUIAaBBI € OCOOBLIMH
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cBoiictBamMu. Cniasvl ¢ 0co60 8blCOKOU
U3BHOCOCMOUKOCMbIO, cocmas,
MapKuposka, mepmuyeckas obpabomka
u obracmu npumenenus. Heporcaserowue
Xpomucmole U XpOMOHUKeNegble CMAU,
cocmaes,  MAapKupoeka, — mepMudecKds
obpabomka u obracmu npuUMeHeHUs.

2.8 Jlabopamopnas paboma
«Hznococmortixue cmanuy

2.9 Cemunap «Tepmuuecxas obpabomxa
U NPUMEHEHUE HEPIHCABLIOWUX CIMAJLElL)

210 Cranu W cmjaBbl € 0COOBIMH
cBoMicTBaMM. JKaponpounvle cmanu u
cniaswl, npeoer ONUMeNbHOU
npoyHoCmU, npeoern nON3yYecmu.
Macnumomsckue u macHumomeepovle
CHJ1a8bl.

[\S}

\S}

2.11 Jlabopamopnas paboma
«Bvlcokomemnepamyprvie mamepuaisl»

2.12 Cemunap «Macnumomsackue u
MazHumomeepovle Cniasbl»

[\

2.13 IlBeTHble MeTa/LUIbl M CILIABBI.
Meow u ee ceoticmsa. Jlamynu, 6poH3bi,
6abbumol. Anromunull u e2o0 ceolucmaa.
Jlumetinble  anromMuHuesvie  CHIAGHL,
obracmu  npumenenus.  J{IOpantomMuH,
cocmas, pexcum mepmMu4ecKoll
o0bpabomku, ceoticmaa, obnacmu
npUMEeHeHUsL. Maenuesvle CNIAeswl.
Tuman u e2o cniasol.

[\S}

\S}

2.14 Jlabopamopnas paboma «Medv u
MeOHble CNIABbl»

2.15 lIpakmuueckas paboma
«Anromunuii u e2o cniaevly

10

2.16 IlBeTHBIe MeTAJIbLI H CILIABBI

11,
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Macnuesvie cnaaevli. Tuman u eco
CHnJlaewl.

12

2.17 Jlabopamopnas paboma
«Macnueesvie cniasoly

11

2.18 Ilpaxmuueckas paboma «Tuman u
€20 Cniagwvly

12

2.19 KomMno3uimuoOHHbIE MATEePHAJIbI.
Knaccugpurayus KOMNO3UYUOHHBIX
mamepuanos. Komnosumuwi c
MEMAATUYECKOU mampuyetl.
Jlucnepcnoynpounennule
KOMNO3UYUOHHbLE
Bonoxnucmere

Mamepuansi.
KOMNO3UYUOHHbIE
Mamepuansi. Ilopouwikoguvle
KOMNO3UYUOHHbLE Mamepuansi
(kepmempwt). Komnosumel ¢ noaumepHou
mampuyetl. Komnozumuwi c
Kepamuieckol U CMeKIsIHHOU Mampuyell.

13
14

[\

[\

2.20 Jlabopamopnas paboma
«Komnosuyuonnvie mamepuansi»

13

2.21 Ilpaxmuueckas paboma «Pacuem
KpUmMu4eckou  ONUHbL  BOJIOKHUCHbIX
HANnoJHUmeneu

14

2.22 Hanomamepuanvl. Knaccugurxayus,
ocobeHHOCmU  CBOUCME. OcnosHbie
Memoowl NOJIyYeHUs. Memoowi
KOHCOMUOAYUU HAHOYACMUY 8 0ObeMHble
mMamepuansi. Memoowi nonyyeHus
00beMHbIX u NJIEHOYHBIX
HaHOMAamepuaos. ObvemHvlie
Mamepuanvl € HaHo00basKamu
Ilpumenenue HaHoMamepuanios 8
MAWUHOCTNPOEHUU

15
16

\S}

2.23 Jlabopamopnas paboma

15

23




«Obvemnvle
HaHoO00basKamuy

mamepuaiiol C

2.24 Cemunap «Memoosvr nonyuenus
00beMHbIX u NJIEHOYHBIX
HAHOMAamMepuaiosy

16

2.25 TeXHUKO0-IKOHOMHYECKHl BHIOOP
MaTepuaja ¥  TEXHOJOTHH  ero
ynpouHeHusi. OCHOBbL pPAYUOHATLHOZO
évlOOpa  mamepuaia U Memooda
ynpounenus.  Ilpuuuner  cHudceHus
pabomocnocobrHocmu mMamepuana.
Mamepuaner u memoowvl ux YnpouHeHus
ApU PasiuyHbIX 8UOAX HAPY3KU Oemaliell
Hugpopmayuonnvie cucmemul no
CBOLICMBAM MAMEPUATIO8

17
18

\S}

\S}

2.26 Jlabopamopnas paboma
«Payuonanvuviii 6b100p mamepuania u
Memooa YnpouHeHUs»

17

2.27 Konmponvuas paboma

18

dopma aTTecTau

Bcero 4acoB mo AUCIHMNINHE B IIECTOM
ceMecTpe

36

18

18

72

Bcero yacop mo AUCHHUIIJIMHE B
IMATOM M IIECTOM CEMECTpax

72

18

36

126
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Ipunooiwcenue 2 k
paboueti npoepamme
MUWHHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE
BbICHIEI'O OBPA3OBAHUA
«MOCKOBCKHWM MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

Hanpaenenue noocomoexu: 15.05.01
IIpoekTHpOBaHNE TEXHOJOTNYECKUX MAIIIUH U KOMILJIEKCOB
IIpoduns noaroroBku «/Ipoekmuposanue mexnonozuueckux KOMHJIEKCO8 8 MAUUHOCHPOCHUU »

®dopma 00yueHHs: OuHas

Bun npodeccronanshoii gesrensuoctu: (B coorsercteuu ¢ ®I'OC BO):
NPOU3800CMEEHHO-MEXHOIOSUYECKAs, OP2AHUZAYUOHHO-YNPABLEHYECKAS, HAYYHO-UCCIe008aMeNbCKas,
NPOEKMHO-KOHCMPYKMOPCKASL

Kadenpa: «MatepuanoBeneHue»
®OH/JI OHEHOYHBIX CPEJACTB

O AMCHUTIJIMHE
Mamepuanosedenue (BkJ. HanomatepuaJbl: mp-Bo, IpUMeHEHHE)

Cocrag: 1. [1actiopt poH1a OTIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEJCTB:

Ponessie urpsl
DK3aMeHaMOHHbIE OUJIETHI
KonrponsHas padora
Tecr

CocraBurein:
JouenT, k.T.H. baabkosa T.U.

Mocksa, 2019T0ox
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Tabmunal

[Tacnopr ®OC no aucuunnune «MarepuanoBeaeHue(Bki. Hanomarepuansl:

IIP-BO, IPUMEHEHUE)»

Konm xomrie- | DneMeHThl KomnieTeHIInU (4actu koM- | KoHTponupyembie MOayu, [Tepuo Bunsr Cnoco6sr | Cpencrsa
TCHIMH TIETCHITNHN ) pa3aensl (TeMbl) AUCHUILTAHBL | TUYHOCTh | KOHTPOJS | KOHTPOJISL | KOHTPOIIS
o paboueii mporpamme KOHTPOJIS
1 2 3 4 5 6 7
I1K-5 3HaHus: Pazgener 1.1 —1.19; TEK T v Tect
3HAaTh OCHOBHBIE M BCIOMOTATEILHBIE 2.1-2.27 K/P I1 3anauus xk K/P
MaTepuaibl M CHOCOOBI pealn3aluu AN v 3anmanusa xk A1
OCHOBHBIX TEXHOJOTUYECKUX TIpOLIEeC-
COB
ImA 6] v DK3. Outer
YMeHus: Pazgenwr 1.1 —1.19; TEK T vy Tect
yYMETh BBIOMpATh OCHOBHBIE U BCIIOMO- 2.1-2.27 K/P IT 3amanus k K/P
rateibHble MaTepHajIbl U CIIOCOOBI pea- An v 3ananus k 11
JIN3al[MA OCHOBHBIX TEXHOJOIMYECKHX
MIPOLIECCOB C LIEJIbIO TOJIYYECHUS 3a]aH-
HOM CTPYKTYpPBI U CBOMCTB. ITA 2 v OK3. Ouner
HasBrixu: Pazgener 1.1 —1.19; TEK T v Tect
BJIQJIETh METOJaMU BBIOOpA OCHOBHBIX 2.1-2.27 K/P I1 3anauns xk K/P
W BCIIOMOTATEIbHBIX MaTEPUATIOB s AN v 3anmanusa k A1
M3COTOBJIEHUA  M3IEINN, CIOoco0aMu
peanu3anny TEXHOJOTMYECKUX MPOoIec- T1IA ] DK3. onier
COB
TIK-17 3HaHuA: Pasgener 1.1 —1.19 TEK T Yy Tect
3HATh CTAHAAPTHI, TEXHUYECKUE YCIIO- 2.1-2.27 K/P I1 3ananus k K/P
BHUS U APYru€ HOPMATUBHBIE JOKYMEH- An v 3ananus k 11
ThI, OTPAXKAIOIIe CBOMCTBA U TEXHOJIO-
TUIO TIOJIYYCHHMsI MaTEepHalOB W H3Je-
TN IMA 2 v DK3. Oumter
VYmenus: Pa3zgensr 1.1-1.19 TEK T v Tect
YMETh TPUMEHSTh MaTepuajgoBeaue- 2.1-2.27 K/P I1 3ananus k K/P
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CKHE CTaH/IAPThl, TEXHUYECKUE YCIOBUS AN v 3anmanusa k A1
U Jpyrue HOPMATHUBHBIE JOKYMEHTBI

npu pa3paboTke pabouei MPOEKTHOH U

TEXHUYECKOH TOKYMEHTalluu ITA C) v OK3. ouer
Hagbiku: Paznensr 1.1 —1.19 TEK T v Tect

BIAIETh METOMUKON MCIIOIB30BAaHUS 2.1-2.27 K/P I1 3ananus k K/P
CTAH/IAPTOB, TEXHUYECKUX YCIOBHIA, N v 3apanus k AU
HOPMAaTUBHBIX JOKYMEHTOB IIPHU paspa-

0oTke pabodeil MPOEKTHOW U TeXHHYe- A C) OKk3. buner

CKOM TOKyMEHTallK1

- Cokpawenus popm oyeHouHvlx cpedcma cm. 6 npunodxcenuu 2 k PI1.
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Ipunoowcenue 2
K paboyell npoecpamme

IlepeyeHb OLIEHOYHBIX CPeACTB MO AUcHUIIMHe MaTepuanoBenenue (¢xi1. Hanomamepuanwi: np-
60, npumeHenue)

HaumenoBanue I8l
Ne | 5 reounoro cpes- Kparkas xapakTepucTuKa OleHOYHOTO PEACTABICHUC OLICHO-
oC I8 cpezcTBa Horo cpeactsa B POC
CoBMecTHasi JI€ATeNbHOCTh TPYMIbBI 00Y-
YAIOMIMXCS W TMEAarorn4eckoro pabdoTHUKA
noJt yIpaBiIeHUEM
Mearorndeckoro pabOTHUKA C eI pe-
JlenoBas u/wiu poJe- Tema (po0iiema), KOHIIeTI-
MeHUsT y4eOHBIX M TPO(EeCcCCHOHATBHO - .
1 Bas urpa Usl, POJIK U OXKUJAEMBbII
OpUEHTUPOBAHHBIX 33/1ad MyTEM HIPOBOTO o
(AN) . . pe3yabpTaT 10 KaXI0W Urpe
MOJIETTMPOBAHUS peabHOU MPOOIEeMHON CH-
Tyanuu. [lo3BOJISIET OIICHUBATH YMCHHE
QHAIM3UPOBATH M pelarb  TUIIWYHBIE
npodeccnoHaNbHBIC 3aJa4H.
CpencTBo TPOBEPKHM YMEHHMM NPUMEHSTh
KontponbHas padota pei poBep Y P KommiekT KOHTpOJIbHBIX
2 MOJTyYeHHBIC 3HAHWS IS pElICHHs 3aaad .
(K/P) 3a/IaHHi 0 BapuaHTaM
OTIpEIeIEHHOTO TUIIA TI0 TEME UM pa3Jieny
CucreMa CTaHIAPTHU3UPOBAHHBIX 3aJlaHUH,
Tecr MO3BOJISIOIIAS aBTOMAaTU3UPOBAThH .
3 . @DoH/1 TECTOBBIX 3aaHUI
(T) pOLEAYPY W3MEpPEHUs YpOBHS 3HAaHUM H
YMEHUH 00yJaroIerocs.

Bapuanmout oenosoit (poneeoir) uzpot

MUHHCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPALIY
denepanbHOE rocyIapcTBEHHOE O10/HKETHOE 00pa30BaTEeIbHOE YUPEXKIEHUE BBICILIET0 00pa30BaHUs

MOCKOBCKHUH MOJIUTEXHUYECKUH YHUBEPCUTET

HanpasJsenune noarorosku: /5.05.01

HpOQKTHpOBaHHe TEXHOJOI'HYEeCKHX MAaIlIHH 1 KOMILJIEKCOB
HpO(l)I/IJIb noAroToBKM «IIpoeKmupoeaHue MEXHON102UUECKUX KOMNJIEKCo06 6 Mauiunocmpoe-

Huu)

Ka(bezlpa: «MaTepI/IaJIOBGI[eHI/Ie»
(HaMMeHOBaHHE Kaheapbl)

HenoBas (posesasi) urpa Nel

28




no aucuumuinae «MarepuanoBeneHue (Bki. HanomaTtepuansl: mp-Bo, IpUMEHEHHUE) »
(HaMMEHOBaHUE JUCLMIUINHBIL)

1 Tema (mpo01eMa) YTIEPOAUCTBIC CTAMH. . ..euuueennreenneenneeenneennnennns
2 KoHuenuusi Mrpbl: IPOBEACHUE UCCIIET0BAHNUSI MUKPOCTPYKTYPBI JOIBTEKTOUIHOM,
HBTEKTOUJIHOM U 3a3BTEKTOUIHOM CTaJIM, OLIEHKA COACPKaHUS YTIIEPOIa B I0OBTEKTOU/I-
HOH CTaJId, ONpPEIETICHUE MAapPKU CTaIN
3 Posu:
- ... TJIABHBIM MHKEHEP MPEIIIPHATHSL - . e neeennteenne et entte et entteaiaeeneeaneeaneens ;
- . .MHKCHEPBI-UCCHEMOBATEII . . . ¢ e.ve ettt ettt et e et et e et et e et e ee e naeeeneennes ;
4 Oxunaembiii (€) pe3yabrar (bl): JI€JTa€TCS 3aKIIOUYCHHUE O MPABUIBHOCTU MPOBEICHUS
MUKpPOAHAN3a CTAIBHBIX 00PA3I0B M UX KIACCUDUKAIAH ......vveeneennnnnns.

- OIICHKA «3aUTEHO» BBICTABIISETCA CTYACHTY, €CIIU CTYACHT 0e3 OIMOO0K ONpeaesseT

CTPYKTYPY U MAPKY CTATM ... neeneaneennennnnnns
- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIA CTY/ICHT HE BJIaJIe€T METOAUKOMN

OTIpECNICHUS CTPYKTYPBI U MAPKHU CTATM ... neereaneanaennennnne

CocraBurenb banbxosa T.U.
(moamuce)

« » 20 T

JenoBas (poJieBasi) urpa Ne 2

Mo JUCHUIINIMHE ((MaTepI/IaJ'IOBC,I[eHI/Ie (BKJ'I. HaHOMaTepI/IaJ'II)IZ I1p-BO, HpI/IMeHeHI/Ie)»
(HaMMEHOBaHUE JUCIMILTIHEIL)

1 Tema (mpodJiema) KOMMO3UIIMOHHBIE MATEPHATIBL. . ... ueeeeennneeennnneeennnnannns

2 KoHuenuus Urpbl: UCCIIEIOBAHNUE BIUSHUS CBOMCTB HEMPEPHIBHBIX , TUCKPETHBIX BO-
JIOKHUCTBIX HAIlOJIHUTENEN U HUTEBUIHBIX KPUCTAIIJIOB HA YJEIbHYIO IPOYHOCTH KOMIIO-
3UTOB C MOJIMMEPHON Y KPUCTAJUNIMYECKON MAaTpHUILICH

3 Poau:

EIPU W) £21:32 0917 00:00) & (0 0 (6 K0 o PSR ;

SIS 00) £:):35 03 07 0 (=4 ¢ (011 (0) N :

SIPUI - 1531 4% 1115 1787050 (S (<) o N N ;

SIPT 1 0> {25 (0) 872 (1001 (9 (0): 2 11 1 N ;

4 Oxupaemblii (e) pe3yabTar (bl): CPABHUBAETCS BIUSHNUE MaTPULIbL, HEPEPBIBHBIX,
JUCKPETHBIX BOJOKOH U CTEIIEHU HANIOJHEHHUSI Ha YJENIbHYIO0 IPOYHOCTH KOMIO3UIIMOH-
HBIX MaTEpUaOB; 00OCHOBHIBAETCS BBIOOP KOMITO3UTOB, BBIOOP TEXHOJIOTHH MOTyYSHHS
KOMITO3UTOB; OLEHUBAIOTCS UX MOTEHIIUAIBHBIE CBOMCTBA .....c.veveeennnnn..

- OLIEHKA «3a4YTEHO» BBICTABISETCA CTYAEHTY, €CIIM CTYIEHT 0e3 OIMOOK BHIOMpAET TeX-
HOJIOTHIO TOJIyY€HHUSI KOMIIO3UTOB U MPAaBUJIBHO OLICHUBAET UX MOTEHLUAIbHbIE CBOMCT-

- OLEHKa «HE 3aUTEHO» BBICTABIIACTCS CTYICHTY, €CIH CTYAEHT JIOIycKaeT rpyOble
OIMOKM TpH BbIOOpE KOMIIO3UIIMOHHBIX MAaTE€PHUAlOB U TEXHOJIOTMU UX IOJIyYCHHS
KOMIIO3UTOB U HENIPABUIIBHO OLICHUBAET UX MOTCHUUAIBHBIC CBOMCTBA. .. .ueeennne....

CocTraBUTeNb banpkosa T.H. 29
(moamnuck)

« » 20 r.




Ilepedyennb Tem (MpoodJieM) 1eJ10BOM UI'P

1. Oco6ennoctu coiictB HaHOMatepuaioB (ITK-5, ITK-17)

2.0npenenenue Mmexanudeckux cBoictB Marepuanos (IIK-5, [IK-17)

3.MaxkpoctpyktypHblii ananu3 ctanei (IIK-5, ITK-17)

4. MukpoctpyktypHbsiii anHanu3 craine(IIK-5, ITK-17)

5. JluarpaMMbl COCTOSTHUS CIU1aBOB. [locTpoeHne 1Mo KpUBBIM OXJIaXKI€HUE M UTEHUE AUarpaMMbl
(IIK-5, IIK-17)

6. Yraepoaucteie ctanu (ITK-5, ITK-17).

7. Yyryns! ( IK-5, ITK-17).

8. Haknén u pexkpucramumsanus (ITK-5, ITK-17).

9. 3akanka u ornyck craneit ( [IK-5, IIK-17) .

10. IIpokanuBaemocts U 3akanuBaeMocThb ctanu (IIK-5, IIK-17) .

11. IToBepxnocTHOE ynpouHenue craneit ( IIK-5, IIK-17) .

12. Xumuko-repmuueckast oopadotka craneit. (ITK-5, ITK-17) .

13.JIernpoBannsie ctanu (IIK-5, IIK-17).

14.Nactpymentanbhbie ctanu (IK-5, ITIK-17).

15.Kaponpounsle u xapocroiikue ctanu u ciuassl (IIK-5, ITK-17).

16.Marautomsirkue u maruutotsepabie cruassl (ITK-5, ITK-17).

17 .Hepxasetoiue xpomuctole u xpomonukenesble cranu (IIK-5, TIK-17).

18.JIuteitabie u neopmupyemoie amromuauesbie criassl (ITK-5, ITK-17).

19.Mennsie crutassl ( ITK-5, IIK-17).

20.JucnepcHoynpoyHeHHble koMio3uinonubie Marepuaisl (IIK-5, ITK-17).

21.Bonokuucteie komno3unuronnsie matepuaisl. (IIK-5, ITK-17).

22 ITopomrkoBbie KoMITo3uITHOHHBIE MaTepranbl (kepmeTsl) (ITK-5, ITK-17).

23 . KOHCTpYKIIMOHHbIE U MHCTPYMEHTAJIbHBIE MaIlIMHOCTpouTelbHble HaHoMaTepuaisl ( IIK-S,
IMK-17).

24 Metoapl yNpouyHEHHS MaTepuasa Ipy pa3andHbiX Bujaax Harpysku getaned (IIK-5, IIK-17).
25.0CHOBHI paliMOHAILHOTO BhIOOpa MaTepuana u meroaa ynpounenus (ITK-5, ITK-17).
26.Metopl OMy4YeHUsI 00BEMHBIX U IIeHOUHBIX HaHoMmaTepuanoB (IIK-5, ITK-17).

27. KOHCTpYKIIMOHHBIE ¥ MHCTPYMEHTAJIbHbIE MalIMHOCTpoUTeNbHbIe HaHoMmatepuansl (ITK-5,
ITK-17).

BapuanT Omiiera K 3K3aMeHy

MHWHHCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM OEJEPALIMI
DOEJEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUWUE BBICHIEI'O Ob-
PA3BOBAHUA
«MOCKOBCKHWM MOJJUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

QaxynpTeT MammHocTpoeHus, kKadeapa «MarepruanoBeieHue)

Jucturuinaa «MatepuanoBenenue(Bkia. HaHomMaTepuaibl: Ip-Bo, MPUMEHEHHE) »
Oo6pazoBarenpHas mporpamma 15.05.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Nel

1. Mexannveckue CBOWCTBA METAJJIOB U CIIaBOB: IUIACTUYHOCTD U yaapHas Bsi3kocTb. O003HaUYeHue,

30



pa3MepHOCTh, CLIOCOOBI ONpeACTICHUSI.

2. O0beMHBIe MaTepuaibl ¢ HaHomo0aBkamMu. OCHOBHBIC METOBI TIOTYYSHUS

3. Pacumudposars mapky metasmonpoaykiuu: KU 30-6 1 mare ee XxapakTepucTuKy (Ha3BaHHE,
Ha3Ha4YeHUeE, CBOWCTBA, 0COOCHHOCTHU CTPYKTYPBI U TEXHOJIOTHUH).

Y1BeprkeHo Ha 3acemaHuu Kadeapsl «29» nexadps 2016 r., mpotokom Ne5.

3aB. kadenpoit A . Ulnsmun/

Bonpochl Kk 3k3aMeHy B IISITOM ceMecTpe

1.ATOMHO-KpUCTAUIMYECKOE CTPOCHUE METAUIOB. THIBI KPUCTANIMYECKUX PEIIETOK M MX Xa-
pakrepuctuka (ITK-5).

2.JleheKxThl KPUCTAINTMYECKOTO CTPOCHHS. BiusiHMEe TJIOTHOCTH JUCIIOKAIMH HA TPOYHOCTh Ma-
tepuasioB (IIK-5).

3.MexaHnuecKkre CBOMCTBA METAJUIOB M CIJIABOB: TBEPJIOCTh U MpOovHOCTh. OO03HAauUEHUe, pas-
MEpPHOCTB, criocoOsl onpenenenus (ITK-17).

4.MexaHU4eCcKHe CBOMCTBA METAJUIOB U CIUIABOB: IUIACTUYHOCTh M yAapHas BA3KOCTb. O003Ha-
YeHHUe, pa3MepHOCTh, criocoOsl onpenenenus (IIK-17).

5.CtpoeHue ciauTka. 30HalbHAs JUKBalUs. BiusHMUe CTENEHH MEepeoXJIaXJACHUS Ha BEIHUYUHY
3epHa (ITK-5).

6.IlonsTre o crmaBax. TUIBI CIJIABOB: TBEPAbIE PACTBOPHI, MEXaHUYECKHE CMECH, XUMUYECKUE
coenunenus (IIK-5).

7.KpuBble OXJIaxIEHUSI YUCTHIX METAJUIOB U CIUIaBOB. J{uarpamma cocrosinus. [loctpoenue nua-
rpaMMbl COCTOSIHHS 110 KpuBbIM oxJaxaeHus (ITK-17).

8.IlpaBuna ureHus quarpammbl coctosiHus. [lonstue das3wl u 3BTeKkTHKH. Kpuctanmuzanus me-
TajioB nepsuuHas u sropuuHas (IIK-17).

9./luarpaMmbl COCTOSIHUS JIJII MEXAaHMUYECKUX CMECEeH, TBEPJIbIX PacTBOPOB U XUMUUYECKHX CO-
equnenuit (IIK-17).

10. InarpamMmbl COCTOSIHUSA JISI TBEPABIX PACTBOPOB C OIPAHMYEHHON M HEOTPAHMYEHHOM pac-
tBopuMOCThIO (ITK-17).

11. Imarpamma Fe-C. Xapakrepuctuka a3 u ctpykTypHbix coctaisitonux (IK-5, IIK-17).
12.Inarpamma Fe-C. OBTekTrueckoe u 3pTektouinoe npeppaimenune (IIK-5,ITK-17).

13. Kputnueckue touku A;, Az, Ay IIpeBpamienusa B cranu npu 3tux Temneparypax(IIK-
5,lIK-17).

14. Knaccupukanuss 1 MapKUpoOBKa cTajneid. DIEKTPOHHbIE 0a3bl JAHHBIX 10 MapKUPOBKE U
cBoictBam craneit (ITK-5,ITK-17).

15.Knaccudukanust 1 MapKUpOBKa YyryHOB. DJIEKTPOHHBIE 0a3bl JAHHBIX MO MapKUPOBKE WU
cBoiictBaM uyryHoB( ITK-5,ITK-17) .

16.XonoaHas u ropsiyas miactTuueckas aedopmanus. BausHue miactrueckod nedopmaruu Ha
CTpYKTYpy 1 cBolcTBa MeTaIoB(ITK-5).

17. Omxur 1 u 2 poga. Buast omxura 1 poga. Llens, pesxuM, MECTO B TEXHOJIOTUYECKOM IPOLIEC-
ce (IK-5,ITK-17).

18. Bunp! otxkura 2 pona. Lens, pexum, mecto B TexHoaorunyeckoM mnpoiuecce (IIK-5,1TIK-17).
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19. TlpeBpaiieHue aycTeHUTa IIPU HENPEPHIBHOM OXJIaXKAEHUH. JlMarpaMma M30TEPMHUYECKOTO
pacnaza nepeoxJjaxaeHHoro aycteHura. Ctpykrypsl nepautHoro tumna (ITK-17).

20.CtpoeHue u CBOICTBa MAPTEHCUTA 3aKaJIKU U MapTeHcuTa oTiycka. Temneparypsl MH u Mk.
NX 3aBUCUMOCTB OT COZIEpKaHMs yriiepoa v Jerupyromux 35emMeHToB B craiu (ITK-5).
21.ITonHas u HenonHas 3akaika cranel. 3akanounsie cpeanl (ITK-5,ITK-17).

22 IlpokanmBaeMOCTh M 3aKaJUBaeMOCTh CTaJId, (AaKTOPhI BIUSAIOINIME Ha IMPOKATUBAEMOCTH
(ITK-5,11K-17).

23. CriocoOwl 3akanku craneit. JlegexTsl, Bo3uukaromue npu 3akanke ( [IK-5,ITK-17 ).

24. Otnyck. Buasl otmycka. M3MeHeHue cTpyKTypbl U cBOMCTB ctained npu ormycke ( IIK-
5,l1IK-17).

25. CriocoObl TOBEPXHOCTHOTO YHNPOUHEHHsI MeTauioB. [loBepxHOCTHAs IutacThueckas aedop-
manust, Buabl [T1J1, moctouncra u nepocratku (IK-17).

26.IToBepxHOCcTHAs 3akaiika, BUaAbI U oOnactu npumeHeHus (ITK-17).

27 1lemeHTanMs1, PEKUMBI HACBHIIMICHUS M IOCJIENYIONEH TEPMHUYECKOW O0OpabOTKH YIriIepoau-
CTBIX W JISTUPOBAHHBIX CTajieH, BUBI Mporiecca, oomactu nmpumenenus (IK-5,ITK-17).

28 .HutpornemenTarnus, BUIbI mpoiiecca, pexkumbl, oonactu npumeHenus (IK-5,ITK-17).
29.A3orupoBanue ctanu. Ctanu Ui a30TUPOBAHMS, PEKUMBI HX TEPMHUECKOW 00paboTKH, 00-
nactu npumenenus npouecca ( IIK-5,ITK-17).

30.HoBble MeTOIbI XUMHKO-TepMHUUecKoil 00padoTku. JIazepHoe neruposanue (IIK-5).
31.PacimmdpoBarhe MapKy METAUIONPONYKIHMH: Y8 M JaTh €€ XapaKTepUCTUKY (Ha3BaHHeE, Ha-
3Ha4YEHHE, CBOMCTBA, 0COOCHHOCTU CTPYKTYpHI B TexHonorun) (IK-5,ITK-17).

32. PacmmudpoBate Mapky MeTamTONPOAyKIMU: beT3MC U 1aTh €€ XapaKTepuCTUKy (Ha3BaHUE,
Ha3HA4YCHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHI 1 TexHosorun) (IK-5,ITK-17).

33. PacmmudpoBate Mapky meramutonpoaykuuu: CU15 u gaTh ee XapakTepuCTUKYy (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, 0COOCHHOCTHU CTPYKTYpHI U TexHoaorun) (IIK-5,ITK-17).

34. PacumudpoBaTh Mapky Metayuionpoaykiuu: Cranb 45 U 1aTh ee XapaKTepUCTHKY (Ha3Hade-
HHUE, KaueCTBO, MECTOIOJIOKeHHe Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHOJIOTHH)
(IIK-5,I1K-17).

35. PacimmudpoBats Mapky metautonpoaykiuun: BY 120 u gath ee XxapakTepucTuky (Ha3BaHUE,
Ha3HA4YCHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHI 1 TexHosorun) (IK-5,ITK-17).

36. PacimudpoBats Mapky metautonpoaykuun: KY30-6 u gath ee XxapakTepucTUKy (Ha3BaHUE,
Ha3HaveHue, kauecTBo, ocooeHnoctu texHojorun) (ITK-5,ITK-17).

Bonpockl K 3K3aMeHy B 1IIECTOM ceMecTpe

1. ®a3b1, 00pa3yemble JICTHPYIOUUMH 3JIEMEHTaMH B CTAJISIX. BiMsHUE JErHpYIONNX 3JI€MEHTOB
Ha rosimMopu3M kenesa, Ha cBoiicTBa ¢eppura u aycrenuta (IIK-5).

2.BiysHME JETUPYIOLUX 3JIEMEHTOB HA KHHETUKY M30TEPMHUUECKOI0 IMPEBPALCHHS ayCTEHUTA
(IIK-5).

3.Bnusinue nerupyronmx 3JeMEeHTOB Ha MapTEHCUTHOE MpeBpallleHue U MpeBpalleHue Mpu oT-
nycke ( IIK- 5).

4. MapkupoBKa JIETHPOBAaHHBIX CTaJleld, UX MPEUMYIIECTBA MO CPABHEHUIO C YIIECPOJAUCTHIMHU.
Hedexrsr nerupoBannbix craneit (IIK- 5,ITK-17).
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5.MlHCTpyMEHTaNIbHBIE YIIEPOANUCTBIE U JIETUPOBAHHBIE CTAIM VIS PEKYILEr0 MHCTPYMEHTA, CO-
CTaB, MapKUpOBKa, TepMuueckas oopadotka u oonactu npumenenus (IIK- 5,I1K-17).
6.beicTpopexyias cTanb, COCTaB, CBOMCTBA. PexXxuMbI TepMUUecKoil 00paboTKu, 006JacTu mpu-
menenus ( [1K- 5,ITK-17).

7.1ITammoBsIe cTamu A1 X0JIOAHOTO U ropsiaero nedopmuposanus ctanu (K- 5,ITK-17).
8.Cranmu s uzmeputensHoro uHcrpymenta ( IIK- 5,ITK-17).

9.TBepapie mOpomIKOBBIE CIuIaBbl 1Sl pexyiero nHcrpymenra ( IIK- 5,1TK-17).

10.Kepamuxa. Cepxteepabie marepuaisl (IIK- 5,ITK-17).

11.BbicokonpouHble cTaiid. MapTEeHCUTHO-CTapEIOIue KOHCTPYKIIMOHHBIE CTaJM, UX COCTaB,
pexxumbl 00paboTku u obnactu npumenenus ( [IK- 5,ITK-17).

12.CnaBel ¢ 0000 BBICOKOI M3HOCOCTOMKOCTBIO, COCTaB, MaPKUPOBKA, TepMUUEcKasi 00padboT-
ka 1 obnactu npumenenus ( IIK- 5,ITK-17).

13.HepxkaBeronme XpoOMHUCTbIE U XPOMOHHMKEIIEBbIE CTAIM, COCTaB, MAPKUPOBKA, TEPMHUUECKAS
obpabotka u obnactu npumerenus ( IIK- 5,ITK-17).

14.2Kaponpounsle ctanu u criasbl. [Ipenen qauTenbHOW NPOYHOCTH, Mpeaes noiazyyectu. Tu-
MOBBIE CIUIaBBI, COCTaB, CTPYKTYypa, TepMO0oOpaboTKa, cBoicTBa u obnactu npumenenus ( ITK-
5,lIK-17).

15.CrinaBel ¢ 3aaHHBIMU (PU3NYECKUMHU CBOWCTBAMU. MarHUTOMSTKHE W MAarHUTOTBEPIbIE
crunassel (K- 5,1TK-17).

16.Menp u ee cBoiictBa. JlaryHu, OpPOH3BI OJIOBSIHUCTBIC, KPEMHUCTHIE, aIIOMUHHUEBbIE, Oepuil-
JoBBI€; cocTaB, oonactu npumenenus. (ITK- 5,ITK-17).

17.CrutaBel CBUMHIIA U 0JioBa. baOOWUTHI, CBUHITOBUCTHIE OPOH3BI, AJIFOMUHUEBBIC TOAITUITHUKO-
Bbie crutaBhl (ITK- 5,ITK-17).

18. AmrOMHHMI U €r0 CBOMCTBA. JITElHbIE AIFOMUHUEBBIC CIUJIaBbI, 00JIaCTH MPpUMEHEHHS. [[to-
PATIOMHH, COCTaB, PEKUM TEPMHUECKON 00paboTKu, cBoiicTBa, obmactu npumenenus (IMK-17,
IIK-5).

19.Knaccuduxanusi KOMIO3UIIMOHBIX MaTepuanoB. Cxembl apmupoBanusi. Kputuueckas ninHa
BojiokHa (IIK- 5,IT1K-17).

20.KoMmo3uTel ¢ MeTauLIM4ecKord mMaTpulie. JlucrnepCHOynmpOYHEHHbIE KOMITO3UIIMOHHbBIE Ma-
Tepuaibl, ocooeHHocTH Mexanu3ma ynpounenus (IK- 5,ITK-17).

21.BOJIOKHUCTBIE KOMMO3UIIMOHHBIE MaTepHaibl Ha AJTIOMUHUEBOM M HUKEIEBOW Marpuiax (
IIK- 5,I1K-17).

22 ITopomrkoBble KOMITO3UITMOHHBIE MaTepraibl (KEPMEThl) aHTU(OPUKIIMOHHOTO U (PPUKITHOHHO-
ro HazHaueHus. PunsTpel (IIK- 5,I1K-17).

23.Komno3sutsl ¢ nonumepHoit marpunei ( IIK- 5,ITK-17).

24.0co0eHHOCTH (PU3UKO- MEXaHUYECKOTO MOBEACHHUS MOJUMepoB. OpraHuyecKue, 3JIeMEHTO-
opranuueckue u Heopranndeckue noiaumepsl ( IIK- 5,IIK-17).
25.BooKHUCTBIE KOMITO3UITMOHHBIE MaTepuajabl Ha TOJUMEPHON maTpuile (KapOOBOJIOKHHUTHI,
00poBOJIOKHUTHI, opraHoBoJokHUTHI) ( [TK- 5,ITK-17).
26.KoMIo3uMoHHbIE MaTepUajibl Ha MOJUMEPHOM MATPHUIIE C MOPOIIKOBBIM HAIMOJHUTEIIEM
(mmactmaccer) (ITK-5).
27.Ponp MOpOMIKOBBIX (TEXHUYECKUU YIJIEpOA W JAP.) U BOJOKHUCTBIX (KOpZ) HAIMOJHHUTENEH
(ITIK-5).
28.Kommno3uTtsl ¢ kepamuueckoi u crekiasiHHon matpuuen (IK-5,1TK-17).
29 Knaccudukanus, 0COOEHHOCTH CBOWCTB HaHomarepuanoB. CTeneHb IUCIEPCHOCTH,
kputndeckuilt auamerp Hanovactuil (ITK-5).
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30. CTpykTypa NOJUMEPHBIX U yriiepoaHbix HaHoMarepuaios (ITK-3).

31. ®ynnepensl, UX MapKUPOBKa, acTpalieHbl, HAaHOTPYOKu. Mexannueckue cBoiictsa (ITK-5).
32.MeToapl KOHCOHMIAMKA HaHOYACTHI] B 00beMHbIe MaTepuabl (ITK-5).

33.MeTo/bI NOTY4YEeHUSI 00BEMHBIX M TUIEHOUHBIX HaHOMaTepuanoB (ITK-5).

34.006bemMHBIC MaTepuaibl ¢ HaHogoOaBkaMu. OcHoBHBIE MeTO bl ToayueHust (OIIK-5).
35.Metoabl noayuyeHus NoauMepHbIXx HaHokoMIio3uToB (ITK-5).

36.KoMOMHHUpOBaHHBIE METO/IbI CHHTE3a MTOBEPXHOCTHBIX HAHOCTPYKTYp (ITK-5).
37.1lpumeHeHue HaHOMAaTepHaoB B MaIIMHOCTPOEHUH. KoHncrpykunonHssie U
MHCTPYMEHTaJIbHbIE MAalIMHOCTpOoUTeNbHbIe HaHOMaTepuaisl (ITK-5).

38.0cHOBBI palMoOHAILHOTO BBIOOpA Marepuajga U METOoAa ynpoyHeHus. [IpuumMHBI CHUKEHUS
paborocriocoonoctu marepuana (IK-5).

39. PacumdpoBars Mapky metamtonpoaykuuu: XBI' u nate ee xapakrepucTHKy (Ha3BaHUE, Ha-
3HAYEHHE, CBOMCTBA, 0COOCHHOCTU CTPYKTYpHI 1 TexHonorun) ( [IK- 5,11K-17)

40. Pacmmu¢poBats Mapky Metayuonponykiuu: IIX15 u gate ee xapakTepucTHKy (Ha3BaHUE,
Ha3HA4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI U TexHonorun) (IK- 5,ITK-17)

41. Pactmudpoars Mapky mMetayutonponykiuu: J[18 u nath ee XxapakTepucTHKy (Ha3BaHuUeE, Ha-
3Ha4YeHHE, CBOMCTBA, 0COOCHHOCTU CTPYKTYphI B TexHonorun) ( [IK- 5,11K-17)

42. PacumdpoBate MapKy MeTautonpoxykiuu: AMr3 u JaTh ee XapakTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI B TexHonorun) (IK- 5,ITK-17)

43. PacmudpoBaTh MapKy METALIONPOAYKLIUHU: Y8 U JaTh €€ XapaKTepUCTHKY (Ha3BaHHE, Ha-
3HA4YEHHE, CBOMCTBA, 0cOOCHHOCTH CTPYKTYpHI 1 TexHonoruu (IK- 5,ITK-17)

44. BausiHMe NETUPYIONIMX 3JIEMEHTOB Ha mosmMmopdHoe mpeBpalneHue xenesa. Kimaccuduka-
uus erupoBanHbix cranen (K- 5)

45. Pacm¢poBats Mapky meramonpoaykuuu: BK8 u gate ee xapakrepuctuky (Ha3BaHue, Ha-
3Ha4YEHHE, CBOMCTBA, 0COOCHHOCTU CTPYKTYphI B TexHoorun) (IK- 5,ITK-17)

46. OcHOBHBIE MTOKa3aTeNu (PU3MKO-MEXaHMUECKUX CBOMCTB MAaTE€pHajOB U METOJbI UX OIpeJie-
nenus (HB, HR, HV, o, o, 6, KCU) (IIK- 5,I1K-17)

47. PacuiugpoBaTh MapKy METAIONPOAYKUUHU: bCT31c U 1aTh ee XapakTepuCTUKy (Ha3BaHUE,
Ha3HA4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI B TexHonorun) (IK- 5,I1TK-17)

48. PacmmdpoBars Mapky metamtonpoaykuuu: CU1S u nath ee XapakTepUCTUKY (Ha3BaHUE,
Ha3HA4YeHHE, CBOKMCTBA, 0COOCHHOCTH CTPYKTYphl U TexHonorun) (IK- 5,ITK-17)

49. Pactudpoars Mapky metamonpoaykuuu: Ctanps 45 U 1aTh ee XapaKTepUCTUKY (Ha3Haue-
HUE, KaueCTBO, MeCToIoNokeHne Ha nuarpamme Fe - C, cTpykTypa, 0COOEHHOCTH TE€XHOJIOTHH)
(IIK- 5,IIK-17)

50. Pacmudposats mapky meramwtonpoayknuu: 12X18HI10T u gath ee xapakTepucTuky (Ha3Ba-
HUe, Ha3HaUYeHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYpHI U TexHosorun) (IK- 5,I1K-17)

51. Pacmu¢poBats Mapky metayutonponykiuu: P18 u nath ee xapakTepucTuky (Ha3BaHHe, Ha-
3Ha4YeHHE, CBOMCTBA, 0COOCHHOCTU CTPYKTYpHI B TexHonorun) ( [IK- 5,11K-17)

52. Pacumdposare Mapky metamutonpoaykiuu: 110I'13JI u naTth ee xapakTepucTHKy (Ha3BaHHE,
Ha3HA4YCHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI B TexHonorun) ( IIK- 5,ITK-17)

54. Pacumdpoare Mapky MeTtasutonpoaykiuu: bpO®6, 5-0, 15 u nate ee xapakTepucTuKy (Ha-
3BaHUWE, HA3HAYeHWe, CBONCTBA, 0COOEHHOCTH CTPYKTYpHI U TexHosmorun) (ITK- 5,ITK-17)

54. MukpoMmexaHnKa KOMIIO3ULIMOHHBIX MaTEPUAJIOB C BOJIOKHUCTBIM HamnoiaHuTeneM. Kputuue-
CKas JJIMHA BOJIOKHA. AgauTUBHOCTD cBoicTB Kommosuta( K- 5,I1K-17)

55. Pacumdposare Mapky metamutonponykiuu: 25XI'T u nath ee xapakTepucTHKy (Ha3BaHHE,
Ha3HA4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphl B TexHonorun) (IK- 5,ITK-17)

56. PacumdpoBars mapky meramutonpoaykuuu: 08X13 u nath ee XapakTepUCTHKY (Ha3BaHHE,
Ha3HA4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI U TexHonorun) (IK- 5,ITK-17)

57. Turan u ero cmnassl. CoiicTBa u oomactu npumenenus ( [IK- 5,ITK-17)

58. BricokoTemmieparypHbie Matepualibl. JXKapocToiikocts 1 sxaponpoynocts (ITK- 5,ITK-17)
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59. MaruurtoTBepable ¥ MarHUTOMsTKHE MaTepuaibl. KospuutuBHas cuna. @akTopsel, BIUSIO-
e Ha MmaruuTHbie cBorictBa marepuainos (IIK- 5,ITK-17)

60. Pacimudposare mapky metammmonpoaykiuu: 38XMIOA u nate ee XxapakTepucTuKy (Ha3Ba-
HUe, Ha3HaueHHe, CBOWCTBA, 0COOCHHOCTHU CTPYKTYpHI U TexHojiorun) (IIK- 5,ITK-17)

61. PacmdpoBars Mapky metaimonpoaykiuu: AJI2 u naTe ee XapakTepUCTHKY (Ha3BaHUE, Ha-
3Ha4YeHHe, CBOMCTBA, 0cOOEHHOCTH cTPYKTYypHsl U TexHonorun) (IK- 5,I1K-17)

62. PacumdpoBare Mapky meramionpoaykiuu: bpC30 u nate ee xapakTepuUCTHKY (Ha3BaHUE,
Ha3HauYeHUe, CBOWCTBA, 0COOCHHOCTHU CTPYKTYphl U TexHonorun) (IIK- 5,I1K-17)

63. Pacmmudposare mapky metamtonponykuun: TT8K6 u naTh ee xapakTepucTuky (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, 0COOCHHOCTHU CTPYKTYphl U TexHonorun) (IIK- 5,I1K-17)

64. PacmudpoBaTh Mapky Metayuionpoaykiuu: JI70 u naTe ee XxapakTepucTUKy (Ha3BaHHUE, Ha-
3Ha4YeHHe, CBOMCTBA, 0cOOEHHOCTH cTPYKTYypHl U TexHonorun) (IK- 5,I1K-17)

65. Pacimmudposare mapky metamuonpoaykiuu: bpb2 u nate ee xapaktepucTuky (Ha3BaHUE, Ha-
3Ha4YeHHe, CBOMCTBA, 0COOEHHOCTH cTPYKTYypHl U TexHonorun) (IK- 5,I1K-17)

66. Pacimudposars mapky Meramionpoayknuu: T15K6 u nate ee xapakTepuCTHKY (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, 0COOCHHOCTHU CTPYKTYphl U TexHomorun) (IIK- 5,I1K-17)

IIpumepsl 3a1aHUi 1JI KOHTPOJbHBIX Pa0doT

10 JTUCHUIIJINHE «MaTepI/IaJ'IOBeI[eHI/IC (BKJ'I. HaHOMaTepI/IaJ'II)IZ I1p-BO, HpI/IMeHeHI/Ie)»
(HaUMEHOBaHUE AUCIUILTIHBI)

- OLICHKA «OTJIMYHO)» BBICTABISETCS CTYIEHTY, €CIIM CTYACHT BBIMOJHHI BCE
MIPEIOKEHHBIC 33JIJaHUS M HE JOMMYCTHJI CYIIIECTBEHHBIX ONITHOOK;

- OLIGHKAa «XOPOIIO» BBICTABISETCS CTYACHTY, €CIU CTYICHT BBITIOIHUI BCE
MPEIIOKEHHBIC 33JJaHUH, HO JIONYCTHII HECKOJIBKO CYIIIECTBEHHBIX OINMNOOK;

- OIICHKA «yJIOBJICTBOPUTEIHHOY, €CIIA CTYICHT HE BBHIMOJIHIII TOJIHOCTHIO OJTHO
3a/1aHuE;

- OIICHKA «HEYJIOBJICTBOPUTEILHOY €CIIU CTYACHT HE BBITIOIHUII MMOJTHOCTHIO JBa
3aIaHMS.

Tema «YTaepoauCThie CTAIN U YYT'YHBI»

IIpumeps! 3ananuit

3AJJAHUE Ne 1 ( IIK- 5,ITIK-17)

1.HaueptuTe B MacmTabe quarpaMMy COCTOSIHUSA JKEJ€30-yTJIEPOAUCTHIX CIUIABOB HA CTAHAAPT-
HOM OJlaHKe, IMOCTaBbTe OyKBEHHBIE 0003HaueHus. HazoBure (a3bl U CTPYKTYpHBIE COCTABIISIO-
Me B KaXI01 001acTH quarpaMMsl ((a3bl 3aKII0OYUTE B KBAaJpaTHBIE CKOOKH)

2. B kakux mpezenax usMeHsercs xumudeckuii cocraB (%C) aycreHuTa mpH NEPBUYHON KpH-
craym3anuu cmuiasa ¢ 1,8 %C? Kak Ha3pIBaeTcs 3TOT cIljlaBa UM KaKylo CTPYKTYpY MMEET Mpu
KOMHATHOW TeMIepaType B COOTBETCTBUU C AUATPAMMOM KEJI€30-yIiiepoa?

3. Hanumure cxemy mpeBpaieHus ais crtainu, coaepxkameid 0,8 %C npu temneparype 727°C.
VYkaxute xumuyeckuit coctaB (%C) ans ¢az, yyacTBYIOIIHUX B 3TOM IpeBparieHuu. Yto npea-
CTaBISIOT COOOH 3T (a3bl, KaKyl0 UMEIOT KPUCTAIUTMUYECKYIO PEIIETKY U CBOMCTBA?

4. lana crans Mapku Y 10A. YkaxuTe Kiacc 3TOW CTaIH MO KauyecTBY (OOBIYHOTO KavyecTBa, Ka-
YECTBEHHAsI, BBICOKOKAYECTBEHHAs), @ TAK)KE CPEAHEE COJIEPIKaHUE YIIIEpoJa U CTPYKTYpy ITOMI
CTaJli IPU KOMHATHOW TeMIIEpaType B COOTBETCTBUU C TUArPaMMOM JKeJe30-yriepo/l.
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5. Hana crans Mmapku BCT5kn. YkaxkuTe ee KauecTBO, YTO 03HAYAIOT OYKBHI U U(PHI BXOISIINE
B MapkUpoBKy. [1o kakum mokazarensiM (XMM. COCTaB, MEXaHUYECKHUE CBOWCTBA) MPOU3BOIUTCS
KOHTPOJIb 3TOM cTanu?

3AJJAHUE Ne 2 ( IIK- 5,IIK-17)

1. Hauepture B MacmTabe AMarpaMMy COCTOSIHHS KENE30 - YIJIEPOJUCTBIX CIJIAaBOB HA CTaH-
JTapTHOM OJIaHKeE, NMOCTaBbTe OyYKBEeHHBIE 0003HauYeHMs. HazoBuTe (pa3bl U CTPyKTypHBIE COCTaB-
JSFOINKE B KaXKJ0U 00acT quarpaMMsl ((asbl 3aKITI0YUTE B KBAAPATHBIE CKOOKH)

2. Kakwue ¢a3sl BXOAAT B cocTaB nepiuta? JlaiiTe XapakTepuCTUKY 3TUX (Da3 U YKaKUTE KOHIICH-
TpAIMIO B HUX yIJIepoJia MPpH KOMHATHOW TeMIeparype

3. CmnaB conepxut 5 %C. Onpenenute KoHLeHTpanuio yriepoaa B ¢azax npu 1000°C. Kak Ha-
3BIBAETCSI 3TOT CIUIaB?

4. Jlan wyryn mapku CU15. Uto o603Ha4yaroT OyKBbI U ITU(PEI, BXOAAIIME B MapKupoBKY? Kakas
¢dopma rpaduta B 3TOM uyryne?

5. Jlana ctanp mapku Y 10A. YKaxuTe Kjlacc 3TOH CTallK MO Ka4yecTBY (OOBIYHOTO KauecTBa, Ka-
YECTBCHHAsI, BRICOKOKAYECTBEHHAs ), a TAK)KE CPEAHEE COJIEpKaHUe YIiepoJa U CTPYKTYpy ITOH
CTaJIi IPU KOMHATHOM TeMIepaType B COOTBETCTBUU C IMAarpPaMMOil JKee30-yriaepoa

3AJJAHUE Ne 3 (IIK- 5,ITK-17)

1. Haueprure B MacmTabe nuarpaMMy COCTOSTHUS KeJle30-yTIIIePOIUCTBIX CIUTABOB HA CTaHIApPT-
HOM OJlaHKe, MOCTaBbTe OyKBEeHHBIE 0003HaueHus. HazoBute (a3bl u CTPYKTYpHBIE COCTABIISIO-
Me B KaX01 001acTH quarpaMMsl ((a3bl 3aKII0OYUTE B KBaJpaTHbIE CKOOKH)

2. B kakux mpenenax u3MeHsercs xumudeckuii cocraB (%C) aycreHuTa mpH HNEPBUYHON KpH-
craymm3anuu cmuasa ¢ 0,8 %C? Kak Ha3pIBaeTcs 3TOT CIIIaBa UM KaKylo CTPYKTYpY MMEET Mpu
KOMHATHOW TeMIEepaType B COOTBETCTBUU C AUATPAMMOM KeEJI€30-yIiiepos?

3. Hanumure cxemy mpeBpaieHus ais crainu, cogaepxkameid 0,5 %C npu temneparype 727°C.
VYkaxute xumuyeckuit coctaB (%C) ans ¢az, yuacTBYIOIIHUX B 3TOM IpeBpaiieHuu. Yto npea-
CTaBISIOT COOOH 3T (a3bl, KAKyI0 UMEIOT KPUCTAIUTMYECKYIO PEIIETKY U CBOMCTBA?

4. Jlana ctanp mapku 40A. YkaxuTe Kiacc 3TOW CTalIM MO KauyecTBY (OOBIYHOTO KauecTBa, Ka-
YECTBEHHAsI, BBICOKOKAYECTBEHHAs), @ TAK)KE CPEAHEE COJIEPIKaHUE YITIEpoJa U CTPYKTYpy ITOMI
CTaJIi IPU KOMHATHOM TeMIepaType B COOTBETCTBUU C IUAarpPaMMOil JKeIe30-yriaepoa

5. Hana cranb mapku CT3Kmn. YKaxXuTe e Ka4ecTBO, YTO 03HAYAIOT OYKBBI U IU(PBI, BXOASIINE
B MapkupoBKy. [lo kakum mokaszarensiM (XMM. COCTaB, MEXaHUYECKHE CBOMCTBA) MPOU3BOAUTCS
KOHTPOJIb 3TOU cTanu?

3AJJAHUE Ne 4 ( IIK- 5,IIK-17)

1. Hageptute B Macmtabe nuarpaMMy COCTOSIHHS JK€JI€30 - YIJICPOJIMCTBIX CIUIABOB Ha CTaH-
JapTHOM OJIaHKeE, IMOCTaBbTe OyYKBEeHHBIE 0003HaueHMs. HazoBuTe (pa3bl U CTPYKTYypHBIE COCTaB-
JSFOINKE B KaXKJOU 00acT quarpaMMsl ((asbl 3aKITI0YUTE B KBAAPATHBIE CKOOKH)

2. CrmaB comepxkut 1 % C. OnpenenuTte KOHIICHTPALMIO yriiepoaa B (a3ax, HaXOMSIIMIMXCS B
paBHoBecun npu Temneparype 1200°C. Kak Ha3bpIBaeTcs 3TOT CILJIaB U KAKYI0 CTPYKTYpy UMEET
nipu 20°C?

3. U3 xakux (a3 BbAETSACTCS MEPBUYHBINA, BTOPUYHBIN U TPETUUHBINA 1ieMeHTHT? UTO mpencras-
JSIOT o000 3TH (ha3bl, KAKYIO0 UMEIOT KPUCTAIUTMYECKYIO PEIIETKY M CBOMCTBA?

4. an uyryn mapku BU60. Uto o603HauaroT OykBBI U UQPHL, BXOASIINE B MapKUpoBKYy? Kakas
dbopma rpaduta B 3TOM UyryHe?

5. lana cranp mapku 40A? YkaxuTe KJIacc 3TOH CTalu 1Mo KayecTBy (0OOBIYHOTO KayecTBa, Kaue-
CTBEHHAas, BHICOKOKAUE€CTBEHHAsA), a TaKXKE CpelHee COJIep)KaHHE YIIepojaa U CTPYKTypy ITou
CTaJIi TP KOMHAaTHOM TEMIIEPAType B COOTBETCTBUU C IUArPaMMOI1 JKEJI€30-yTIEPOa

Tema: «Tepmuyeckas 00paboTka
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[Tpumepsl 3aganuii

3apanue Ne 1 (IIK- 5,I1K-17)

I. Uto Ha3bIBACTCS MOJTHOM 3aKaJIKOM M JJI KaKUX cTajieil ee npuMeHstor? Hauepture
CXEMY TOJTHOM 3aKaJIKU U BRICOKOTEMIIEPATypPHOTO OTIycKa (B KoopauHaTax t-t) cranu 50 u
YKQXKHUTE CTPYKTYPY Ha KaxJI0M 3Tare TepMoOoOpabOTKH (10 3aKaJIKH, TTOCIIE 3aKaJKH, TTOCIIe
OTITYCKa)

2. Kak npoBoasaT noBepxHocTHY!O 3akanky TBU? Ykaxxkure peKOMEHIyeMYIO TOJIIHMHY CII04,
CTPYKTYPY U TBEPJIOCTh MOBEPXHOCTHU U CEPLIEBUHBI cTanu nocie 3akajiku TBY. Kak
PErYIHUPYIOT TOJIINHY 3aKaJe€HHOM 30HBI?

3. Kaxk BiusieT Ha MpoKaJIuBaeMOCTh pa3Mep 3epHa ayCTeHUTa?

4, B cranu 50 nmocne 3akanku mosrydeHa cTpykrypa M,+®. Ykakure nmapameTpsl 3aKaiku (t
HarpeBa, V 0XJ1.) OTHOCUTENIbHO KpUTHYeCKUX. OLEHUTE MPAaBUIILHOCTh PEXUMA 3aKaJIKU

3amanne Ne 2 ( IIK- 5,I1K-17)

I. Urto Takoe ynmyumienne? Kakyro CTpyKTypy U TBEPIOCTh UMEET CTaJIb NOCIIE YAydIlIeHUs?
[IpuBenure npumep yaydmaeMon CTaau
2. OOBsICHUTE BIMSIHUE BETMYMHBI 3€pHA ayCTEHNUTA Ha MPOKaIMBaeMOoCTh cTainu. Cranb 40

JIBYX TIJIaBOK MMeeT 3epHO cooTBeTcTBeHHO Ne3 u No5. Kakas maBka OyaeT HMETh OOJIBIITYIO
IIPOKAJIMBAEMOCTb U IoYeEMY?

3. C Kkako# LEeNbIo U U1 KaKuX CTajel MPUMEHSIOT [ieMeHTaluio? Haueprure cxemy
[EMEHTAINH U Toceayomeil Tepmoodpadbotku 1t ctanu 25XT T, VkakuTe TBepIOCTh
MTOBEPXHOCTH U TOJIIUHY YIPOUYHEHHOTO CJIOS

4, Kaxkast ckopocTh oxJaxaeHus Ha3bIBaeTCsl Kputuueckoi? Kakue cTpykTypsl 00paszyrorcs
B cTaiu Y8 mpu oxXJaxaeHuu co ckopocThio V1 u V5. Uto npencTaBisioT co00it Ha3BaHHbBIE

CTPYKTYpbI?

3amanne Ne 3( IIK- 5,ITK-17)

1. HazoBute Bua 1 00BsICHUTE HEOOXOIUMOCTH TOTIOTHUTEIHLHON YILTOUHSOMIEH
TEPMOOOPAOOTKH TOCIIE IIEMEHTALUN CTATH. YKQKHUTE CTPYKTYPY MOBEPXHOCTHOTO CIIOS
[IEMEHTOBAHHOU JEeTaIU

2. JlaiiTe onpezenenye MpoKaJIuBaeMOCTH U 3aKaduBaeMocTu ctaiu. Kak Biuser
MIPOKATMBAEMOCTh HA MEXaHHMYECKHE CBOMCTBA TEPMOOOPaOOTAaHHOU CTaIH (TTOCHE YITYUIICHHS )
3. Cranb 45Aumeet nocie TepMooOpaboTKku CTPYKTYpy M3+®D. Ykaxute napaMeTpsl
TepMo0oOpaboTKH (t HarpeBa U V OXJIaKICHHS) OTHOCUTEIHHO KPUTHUSCKHX.

4, HazoBure nenb, Ha3BaHWE U TEMIIEpATypy OTITYCKa YIIIEPOAMCTHIX cTaneil. Kak
u3Menstored ceoiictBa (HB nu KCU) ¢ noBsllieHneM TeMneparypsl OTIIyCKa

3amanue Ne 4( IIK- 5,ITK-17)

1. VYkaxuTe 1eab U pexxuM a3oTupoBaHus. OObsCHUTE, TOYEMY MOCIIe a30TUPOBAHUS Ha
MIPOBOAT TEPMOOOPAOOTKY. YKaKUTE TIIYOUHY M TBEPJOCTh a30TUPOBAHHOTO CJIOS,
PCKOMCHAYCMBIC JI a30TUPOBAHUA CTAJIA

2. Kax o603na4aroT Temmeparypsl MapTeHCUTHOTO MpeBpalieHus1? Yto Takoe MapTeHCUT?
N3 kaxkoit ¢a3bl oH 00pa3yeTcs, KaKyro HMEeT KPUCTALNTUIECKYIO PEIIeTKY U TBepAocTh? OT 4ero
3aBUCST CBOMCTBA MapTeHCUTA?

3. Kakumu Bemn4MHAMM XapaKTepU3yI0T 3aKaJINBAEMOCTh U IPOKAJIMBAEMOCTh CTaIN?
Kakue gaxTopsl MOBBIIIAIOT 3aKATHBAEMOCTh U TPOKATMBAEMOCTh?
4, [Tocne TepmoobpaboTku cTanu 45 nomydena crpykrypa Corn+®d. Ykaxure

37



WCITOJIb30BaHHBIC BUABI TEPMOOOPAOOTKH U TTapaMeTpsl (t Harpesa, V 0XJI.) OTHOCUTEIEHO
KPUTHYECKUX

@dona TeCTOBLIX 3aaHUI

Tema: «Muxkpoananu3 craaun» (IIK-5,I1K-17)

3ananue Ne 1

1. Uto Ha3bIBaeTCS CTPYKTYpOU Marepuaia?

a) IepOXOBATOCTh MOBEPXHOCTH; 0) BUANMOE CTPOCHHE; B) HAJMUUE TPEILIUH

2. YTo Takoe XJIaTHOJIOMKOCTE?

a) YMEHbBIIICHHE TBEPJOCTH MIPU HU3KUX TeMIleparypax; 0) oXpyrmuyuBaHUE MaTepuana mpu
HU3KHUX TEMIIepaTypax; B) IPOYHOCTh MaTepuasa Mpyu HU3KUX TeMIepaTypax

3. Haubornee 6maronpusTHbIM COuYeTaHUEM (PU3UKO-MEXaHUUYECKUX CBOWCTB 001a1al0T

a) KPYITHO3EPHHUCTHIE; 0) MEJIKO3EPHHUCTHIC; B) CBOMCTBA HE 3aBHUCST OT BEJTUYMHBI 3€pHA

3ananue No 2

1. ITpu kakOM yBEIUYEHUH U3YYAIOT MUKPOCTPYKTYPY?

a) menee 100 pa3; 6) 6onee 50 pa3; B) HEBOOPYKEHHBIM TIIa30M

2. Kakol XuUMHUYECKHUH 3JIEMEHT BEBI3BIBAET XJIaJHOJIOMKOCTE?

a) cepa; 6) dhocdop; B) yriuepoa

3. YBenuyeHne HOMEpa O3Ha4YaeT Cieylollee N3MEHEHNE BEIMYMHBI 3epHa
a) yBenuueHue; 0) yMEeHbIICHHUE; B) HE O3HAYAET

3amanue Ne 3

1. Ha xakom npuHIume padoraet Metamiorpaguueckiii MUKpOCKOTT?

a) MPOXOJKJIEHNE CBETa Yepe3 MaTepualr; 0) OTpakKeHUE CBETa MaTepUaioM; B) TIOTJIOIICHUE CBETA
MaTepuaioM

2. Kakoli XuMHYECKHI1 3JIEMEHT BBI3bIBAET KPACHOJIOMKOCTD CTAJIA?

a) yrepo; 6) cepa; B) dhocdop

3. CKOJIbKO HOMEPOB COAEPKUT IIKaja OIEHKH BEJIMYUHBI 3€pHA CTann?

a)7;6)10;B) 5

3ananue Ne 4

1. Kak onpenenuth yBeIMUYEHUE MUKPOCKOTA?

a) (yBenudeHHE OKyIsipa) — (yBeIMUYCHHE 0ObEKTHBA) =; 0) (YBEIHMYCHHE OKYIIsApa) +
(yBenmueHue oObEeKTHBA) =; B) (YBEIHUEHUE OKYIsApa) X (yBEIMUECHUE OObEKTHUBA) =

2. YTto Takoe KpaCHOJIOMKOCTb CTAJIH?

a) moreps npouHoctu npu Harpese Boiie 1000°C; 6) oxpymuuBanue npu Harpese Boiie 1000°C;
B) MPOYHOCTb MPHU BBICOKUX TEMIIEpaTypax

3. Kak onieHMBalOT BEIMYMHY 3€pHA CTaIU?

a) MyTeM TpaBJeHUs MUKponutda; 0) MyTeM CpaBHUBAHMS C 3TAJIOHOM; B) ITyTEM
OTpakaTeIbHON CIIOCOOHOCTH

3amanue Ne 5

1. Yro o3nauaer 3anuch X507

a) yBenuuenue 6omee 50 pa3; 0) yBenuuenue B 50 pa3; B) yBenuueHue meHee S0 pa3

2. MOXHO 1 BU3YaJIbHO OOHApYyXHUTh (ocdop B cTanu?

a) 1a, npu coaepxkanuu 6omnee 1,2%; 0) na, npu conepkanuu meree 1,2%; B) HeT, Mpu J10O00M
coZiepKaHUHU
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3. Kak BBISBISAIOT TPAHUIIBI 3€PEH MeTaIa?

a) MyTeM CpaBHEHHMS C 3TAJIOHOM; 0) IyTeM TpaBJIEHHsI MUKpPOLUIH(A; B) METOIOM XMMUYECKOTO

aHanM3a
3aganue Ne 6
1. Yto Takoe pa3zpemnaroias criocoOOHOCTh MUKPOCKOTa?

a) MUHHMAaJIbHOE PACCTOSIHHE MEXY ABYMsI BUJUMBIMH pa3/ieibHO TOUKaMH; 0) MaKCUMalIbHOE

paccTosTHUE MEXKIY JBYMS BUTUMBIMU pa3ebHO TOUYKaMU; B) YBEJIHMUYEHNE MUKPOCKOMA

2. B xakom Busie HaxoquTcs pocdop B cTanu?

a) B BUJIE TBEPJIOTO PAcTBOpa MPH JIFOOOM Cofiep)KaHUH; 0) B BHIE XUMUUYECKOTO COCTMHECHHS
BhImie 1,2%; B) B BUzie TBepAOro pactopa 1o 1,2%

3. Yrto Takoe 3BTEKTHKA?

a) JIETKOIUIaBKask CMECh; 0) XUMHUECKOe COSAMHEHUE; B) TBEPAbI pacTBOp

3amanue Ne 7

1. Yro Takoe perunka?

a) BUAUMOE CTPOCHHE MaTepuaia; 0) cienok penbeda moBepxHOCTH; B) hoTorpadus
MIOBEPXHOCTHU

2. Cepa BBI3BIBAET KPACHOJIOMKOCTH CTaJIU, €CJIM OHA HAXOJUTCS B BUE

a) cynb(uaa Mapranuna; 0) cynspuaa xees3a; B) TBEPIAOro pacTBopa

3. OBTEeKTHKA CyIb(huIa Kene3a ¢ )KeJIe30M IPU HOpMaJbHON TeMIeparype

a) XpyImka; 0) IIacTUYHa; B) yrpyra

3amanue Ne 8

1. C yBennueHHeM JITUHBI BOJIHBI CBETA pa3peliarolias CriocoOHOCTh MUKPOCKOIIA
a) yBeIMYMBaeTcs; 0) yMEHBIIACTCS; B) HE U3MEHSIETCS

2. ®ocdop oOpasyeT ¢ xKene3oM

a) TBEPJIbI pacTBOP; 0) XUMUUYECKOE COCTMHEHHE; B) HE B3aUMOJICHCTBYET

3. DBTeKTHKA Cyab(uaa xKejes3a ¢ )Keae30M npu remmeparypax soime 1000°C

a) TUIaBUTCS; 0) XpyIIKa; B) MJIACTUYHA

3amanue Ne 9

1. YUeM GosbIlie MUHUMAIBHOE PACCTOSIHUE MEXKTY IByMsI BUIUMO Pa3JeIbHO TOUKAMHU, TEM
paspenaronas cnocoOHOCTb

a) Ooubliie; 0) MEHBIIIE; B) HET 3aBUCUMOCTH

2. ®ocdop B cTansax oOpa3yeT ¢ KeIe30M

a) TBEP/IbI pacTBOP; 0) XUMUUYECKOE COCTMHEHHE; B) HE B3aUMOJICHCTBYET

3. Oxcuipl

a) TUIACTUYHBI; 0) XPYIKH; B) YIPYTH

3amanue Ne 10

1. Ha kakoM npuHIHIIE paboTaeT pacTPOBBIN IEKTPOHHBIN MUKPOCKOT?

a) MPOXO’KJIEHNE TTOTOKA AMEKTPOHOB Yepe3 MaTepralr;, 0) OTpaxeHUE TTOTOKA AIIEKTPOHOB
MaTepuaioM; B) OTPaKEHUE CBETA MaTePUAIOM

2. Cepa obpa3yer ¢ Kele30M

a) TBEPAbI pacTBOpP; 0) XUMUIECKOE COCIMHEHIE; B) HE B3aUMOJICHCTBYET

3. Cynmbua mapranma npu temneparypax Boime 1000°C

a) Xpymnok; 0) IIacTUYeH; B) TIABUTCS

Tema: «Makpoanauaus craaun» (IIK-5,I1K-17)
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Samanue Ne 1
1. [TpuroroBneHne MakponuiMda BKIIOYAET OTICPAIUH:

a) Mex. oOpaboTka, nutrdoBaHue, moauposanue; 6) Mex. 00padoTka, mudoBaHue, TPaBJICHHE;

B) Mex. 00paboTKa, MOJIMPOBAaHUE, TPABIICHHUE

2. B nedopmupoBannom cruiae 3HaueHue KCU u & BJ1os1b BOJIOKHA:!
a) BbIIIE; 0) HIDKE; B) OIMHAKOBBI

3. CoenuHenue cepedpa BXOUT B COCTAB PEAKTHBA:

a) s Tiryookoro Tpasnenus; 6) baymana; B) I'eitna

3ananue No 2

1. ITpu oxnakaeHUM CIUTKA 00pa3yeTcsl 30Ha KPYIMHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) Mpu OBICTPOM OXJIAXKICHUH; 0) TIPU HATIPABICHHOM OTBOJIE TEILIA; B) MPU MEIJICHHOM
OXJIaXKICHUH

2. Hanmuue Ha MOBEPXHOCTH U3JIOMA YYACTKOB C OJIECTSIEH U [IEpOXOBATON MOBEPXHOCTHIO
XapaKTEPHO IS

a) KPUCTAJUIMYECKOTO U3JI0Ma; 0) BOJIOKHHUCTOTO U3JIOMA; B) YCTATOCTHOTO M3JIOMa

3. HarpeB ucnosib3ytoT B MpoOILIECcCe:

a) TyOOKOro TpaBiieHus; 0) TpaBleHHE peakTuBoM baymaHna; B) TpaBineHue peakTuBoM I elina;

3aganue Ne 3

1. leHapUTHON IMKBUAAIIMEN HA3bIBACTCS:

a) HEOTHOPOIHOCTh XUMHUYECKOTO COCTaBa B 00BEME OTHOTO 3epHA; 0) OMHOPOIHOCTH
XUMHYECKOTO cOCTaBa B 00beMe OJIHOTO 3€pHA; B) HEOAHOPOAHOCTh XUMUYECKOTO COCTaBa B
o0beMe CIMTKa

2. B nedopMupoBaHHOM CIJIaBe 3HAYEHHUE Gy BIOJIb BOJIOKOH MO CPABHEHUIO C MONEPEYHBIM
HaIpaBICHUEM:

a) BhIIIE; 0) HIKE; B) OTMHAKOBBI

3. B uznome mposiBisieTcs 30Ha J0JI0Ma:

a) B KPUCTAJUTMYECKOM; 0) B BOJIOKHHCTOM; B) B YCTAJIOCTHOM

3amanue Ne 4

1. JlukBugamnuei Ha3bIBACTCA:

a) OHOPOTHOCTh XUMHUYECKOTO COCTaBa; 0) HEOMHOPOIHOCTh XUMUYECKOTO COCTaBa; B)
HEOJHOPOJHOCTh MEXaHUYECKUX CBOWCTB

2. Cepa HaXOIUTCS B CTAJIM B BUJIE

a) MnS; 6) MnSOy; B) H,S

3. ®paxTorpadueii Ha3pIBAIOT U3YUYEHUE:

a) m3j0Ma Jetainu; 0) Makpouutrda; B) 1eI0M JeTaan

3amanue Ne 5

1. JIerxornaBkue MPUMECH KOHIICHTPUPYIOTCS B:

a) TIIaBHBIX OCSX JICHIIPUTA; 0) MEKOCHOM MPOCTPAHCTBE; B) MKy 3€pPHAMHU MeTajlia
2. Kpucrannndyeckuil U3j0M CIIaBa CBUAETEILCTBYET O:

a) XpYIKOM pa3pylieHuu; 0) BI3KOM pa3pyIIecHUH;

3. Ilpenen mpOYHOCTH CIIaBa MPH PaCTSHKEHUU 0003HAYAIOT:

a) of}; 0) 0; B) KCU

3amanue Ne6
1. [ImacTUYHOCTH CIUIaBa XapaKTEePU3YIOT:

a) MpeesioM IPOYHOCTH MPHU PACTKEHUH; 0) OTHOCUTEIBHBIM YIJTUMHEHUEM MPHU PACTSHKCHUU;

KO3((UIIMEHTOM YIapHOU BA3KOCTH

B)
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2. B cocraB peaktuBa ['eliHa BXOAUT:

a) cepHasi KUCIIOTa; 0) CosHAs KUCIIOTA; B) XJIOPUCTHIN aMMOHUI
3. BOJIOKHUCTBIN HU3JI0M CILIaBa CBUJIETEIIbCTBYET O:

a) XpYyIKOM pa3pylIeHuH; 0) BI3KOM pa3pyIIeHUN

3aganue Ne7

1. BOJIOKHUCTBIN U37I0M UMEET MTOBEPXHOCTh

a) MIEepoXoBaTyro; 0) OJIECTSIIYI0O 3epPHUCTYIO; B) MAaTOBYIO

2. MakpocCTyKTypoil CIijiaBa Ha3bIBA€TCS:

a) CTPYKTYypa, pa3InuumMasi moj JMEKTPOHHOM MHUKPOCKOTIOM; 0) CTPYKTypa, pa3iTudrmMas Mo
ONTUYECKUM MUKPOCKOIIOM; B) CTPYKTYpa, pa3indrmMasi HEBOOPYKEHHOM ITIa30M

3. YnapHas BA3KOCTb MTPOKaTa B HAMPABJICHUSX BIOJb U MOMEPEK BOJIOKOH

a) paznuuaercs B 2 pasa; 0) paznmuuaercs B 10 pas; B) He oTiHgaeTcs

3amanue Ne 8

1. [Tpenen mpoYHOCTH TIPOKATa B HAMIPABIICHUSX BIOJIb U TIOTIEPEK BOJIOKHA

a) paznuuaercs B 2 pasa; 0) paznmuaercs B 10 pas; B) He oTiHdaeTcs

2. 3epHO MeTasIa SBISETCS:

a) KPUCTAJUIOM; 0) KPUCTALUTUTOM; B) IICHTPOM KPUCTAJUTH3AIUN

3. TpaBnenue makpouuda

a) o0eclBeunBaeT MOBEPXHOCTH CIUIaBa; 0) BHISBIISET HEOJHOPOIHOCTh MAKPOCTPYKTYPHI; B)
noNupyeT NUIM(OBaHHYIO TTOBEPXHOCTh

3aganue Ne 9

1.Menko3epHUCTasi CTPYKTYpa B JINTOM METaJIe 00pa3yercs

a) Mpu OBICTPOM OXJIAXKICHUU; 0) TIPU MEAJIEHHOM OXJIAKICHHH; B) IIPH HAMIPABIEHHOM OTBOJIEC
Teria

2. JIlukBuganuen Ha3bIBAIOT:

a) HEOJHOPOTHOCTh XUMHUYECKOTO COCTaBa; 0) KPUCTAILIM3AIUIO CIIJIaBa; B) BEJTUYNHY 3€PCH
MeTaa

3. Koaddunment ynapHoit BI3KOCTH 0003HAYAIOT

a) of; 6) o; B) KCU

3aganue Ne 10

1. Konenuarsriit Ban JIBC pekoMeHyeTCsl M3rOTaBINBATh:

a) U3 Ipokara; 0) KOBKOM; B) TIUThEM

2. BonokHucTas CTpyKTypa 1e(hOpMHUPOBAHHOTO METAJUIA BBIABISETCS PEAKTHUBOM:
a) niryookoro TpasiieHus; 0) baymana; B) ['eiina

3. Ilpenen mpoOYHOCTH MPU PACTSHKEHUH UMEET Pa3MEPHOCTh

a) MM ; 0) krc ;B) Mlla

Tema: «Yraepoaucroie ctaamw» (IIK-5,1TK-17)

buner Ne 1

1. Yto mpeacraBisieT co0oit aycTeHnuT?

a) TBepblii pacTBOp yriepona B Fe y; 6) TBepasiit pacTBop yrieposa B Fe a; B) Xummuueckoe co-
eIMHEHHE

2. VYKaXuTe UHTEPBAJ [0 COJIEP)KAHHUIO YTIIepo/ia B CTAISIX

a) 0—0,8 %; 6) 0,03 — 2,14 %; B) 0,8 — 2,14 %

3. K kakoMy Kiaccy no KayecTBy OTHOCUTCS cTajib 607?

a) 0OBIYHOTO KauecTBa; 0) KaueCTBEHHAs; B) BHICOKOKAUYECTBEHHAS
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buiter Ne 2

1. Kakyro KpHUCTalNINYECKYIO PEIIETKY UMEET JKeIe30 — o

a) 'lIK; 6) OLIK; B) pombGosapuueckas

2. YTo npouCcXOaUT IPU HArpeBe B TOUKe S?

a)® —> A;06)I[1— A;B)A— 11

3. Kakue cBoiicTBa cTamy 0OBIYHOTO KauyecTBa rapaHTUpyeT rpymma A?

a) XUMHYECKHUH COCTaB; 0) MEXaHUYECKHUE CBOMCTBA; B) MEXaHMUECKHE M XUMUUECKHUI COCTaB

buier Ne 3

1. Kakyro KpUCTaININYECKYIO PELIETKY UMEET JKEeNe30 — Y7

a) 'lIK; 6) OLIK; B) pombosapuueckas

2. YTo npouCXOAUT IIPU OXJIAKIECHUH B TOUKE S?

a)® > A;60)A—-ILB)II— A

3. Uto o3HayaroT uudpsl B Mapke cranu Y127

a) MOPSAIKOBBIM HOMEp; 0) comepikaHue yriiepoJa B COThIX %; B) collepiKaHue yriepoja B Jecs-
ThIX %

buner Ne 4

1. KakoBa MakcuMalibHas paCTBOPUMOCTH yTIepoja B ayCTEHHUTE?

a) 0,8 %; 06) 2,14 %;B) 1,2 %

2. Kaxkast ¢aza BbIesIeTCS B JOIBTEKTOMAHBIX CTAJISIX MTPU BTOPUYHON KPUCTATTA3AIUHN?

a) A; 6) I1; B) @

3. Yro o3HavaroT nudpsl B Mapke ctanm 457

a) TIOPSIIKOBBIN HOMEp; 0) coJiepKaHue yriepoja B COTHIX %; B) coepikaHUe yIriiepoja B Jecs-
ThIX %0

buer Ne 5

1. KakoBa MakcuMambHasi paCTBOPUMOCTH yriieposa B ¢heppute?

a) 0,8 %; 6) 0,008 %; B) 0,03 %

2. Kaxkas ¢aza BbraensieTcs Ipyu BTOPUYHON KPUCTAIUIM3AIMN JOIBTEKTOUTHBIX CTaJICH?

a) ©;0) A; B) I

3. Uto o3HauatoT uupsl B Mapke ctanu BCt3kn?

a) collepKaHue yreposa B COThIX %; 0) comeprkaHue yriepoaa B JecAThIX %; B) MOPSAKOBBIM
HOMED

buier Ne 6

1. Kakumu cBOMicTBaMH 00JIaJ1a€T IIEMEHTHUT?

a) Beicokas uractuunocth 1 HB 8000 MITa; 6) tBepnocts HB 8000 MITa; B) TBepaocts HB
2000 MIla

2. Kak n3mensieTcs conepkaHue yriepoja B TBepaAor (a3e mpu MepBUYHON KPUCTAIUTU3AINN
OPBTEKTOUIHBIX cTaIen?

a) yMEHbIIIaeTcs; 0) yBEIMYUBACTCS; B) HE U3MEHSICTCS

3. Kak Ha3bIBaercs crainb ¢ conepxkanueM yriepoaa 0,30 %?

a) I0ABTEKTOUIHAS; 0) SBTEKTOMIHAS; B) 3a3BTCKTOU THAS

buner Ne 7

1. Ckonbko yrepoaa B IEMEHTUTE?

a) 0,8 %; 6) 2,14 %; B) 6,67 %

2. Kak u3mensieTcst KOHIIGHTpauus yrieposa B (heppuTe Mpu BTOPUYHON KPUCTAIITH3AMN?
a) yMEHbIIIaeTcs; 0) yBEIMYUBACTCS; B) HE U3MEHSICTCS

3. K kakoMy Kiaccy 1o KauecTBy OTHOCUTCSA cTanb Y 10A?
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a) OOBIYHOTO Ka4eCcTBa; 0) BHICOKOKAUE€CTBEHHAS; B) KAYECTBEHHAS

buiter Ne 8

1. 13 xakux (a3 coCTOUT MepiuT?

A)Aud; 6)dull;B) Aull

2. Kak n3meHsieTcss KOHIIEHTpALKs yriepoJa B ayCTEHUTE MTPU BTOPUYHONU KPUCTAILITU3ALINHI
3a3BTEKTOUIHEIX CTAJICH?

a) YMEHbIIIaeTCs; 0) YBEIIMUUBACTCS; B) HE U3MEHSETCS

3. K kakoMy KJ1accy Mo Ha3HAY€HUIO OTHOCUTCA CTalb Y 77

a) KOHCTPYKIIMOHHAs; 0) HHCTpyMEHTaIbHAs

buiter Ne 9

1. B uéMm cyTh 3BTEKTOMIHOTO MIPEBPAILICHHUS?

a) GeppuUT BBIACISICTCS U3 ayCTEHNUTA; 0) ayCTEHUT MPEBPAIIACTCS B TIEPIIUT; B) IEMEHTUT
BBIJICTISICTCS U3 AyCTCHUTA

2. U3 xakoit da3sl Beigensercs {117

a) @;0) A;B) X

3. Yro o3HauaroT nu@psl B MAPKUPOBKE cTaIu 357

a) cofiep KaHue yIieposa B COThIX %; 0) cofepikaHue yrieposaa B 1eCATHIX %o; B) HOPSAKOBBIN
HOMED

buser Ne 10

1. Yto coboii mpencTaBiseT HEMEHTUT?

a) TBEpJIbI pacTBOp yriepoaa B Fe a; 6) MEXaHUYECKYIO CMECh; B) XUMHUYECKOE COCTUHEHNUCE;
2. 13 xakux (a3 cocrout crans 40 npu KOMHATHOH Temneparype?

a)dull; 0)duA;B)Dull

3. Kak Ha3bIBaeTCs CTallb, €CJIM [P KOMHATHOM TeMiieparype ee crpykrypa [1+1111?

a) BTEKTOM IHAA, 0) 3a9BTEKTOMIHAS; B) JJOIBTEKTOU THAS

Tema: «J/lerupoBannsbie craam» (IIK-5,I1K-17)

3ananue Ne 1

1. Kakue nerupyroriue 3J1eMEeHTHI OTHOCATCS K KapOu000pa3yrommm?

a) W, V; 0) Al, Cr; B) Cu, Ni

2. K kakoMy KJjaccy 1o CTpykType OTHOCUTCS ctaib 12X17?

a) K peppuUTHOMY; 0) K ayCTEHUTHOMY; B) K IIEPIIUTHOMY

3. Pacumudpyiite xummuaeckuii coctas cranu 12X18H9

a)0,12% C+1,8%Cr+0,9%Ni; 6)0,12% C+ 18 % Cr+9 % Ni; B) 1,2 %C + 18 % Cr + 9 % Ni

3amanue Ne 2

1. Kakwue aeMeHThI paciupsiIoT Y-001acTh?

a) Cr, W; 6) Ni, Mn; B) Mo, Ti

2. Pacuugpyiite xumuueckuii cocras cranu 12X18H9?

a)0,12% C+1,8% Cr+0,9%N1;6)0,12% C+18% Cr+9%Ni;8) 1,2% C+18% Cr+9
% Ni

3. Kakue nerupyroriue 3J1eMEHThI OTHOCATCS K HEKapOMa000pa3yromum?

a) Cr, W; 6) Ni, Cu; B) Mo, Ti

3ananue Neo 3
1. K kakoMy KJ1accy 1o CTpyKType OTHOCUTCA ctanb 12X17?
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a) K heppuTHOMY; 0) K ayCTECHUTHOMY; B) K TIEPIIUTHOMY

2. KakoBo conepxanue yriepoza B ctanu 'andunsaa 1100 13J1?

a)13% Mn+0,12%C;6)13% Mn+1,1 % C;B) 13% Mn+ 11 % C
3. Kakue nerupyromue 3JIeMEHTBI OTHOCSTCS K KapOu000pasyrommm?
a) W, V; 6) Al, Cr; B) Cu, Si

3ananue Ne 4

1. Kakas ctanb noasep:xkeHa oTnyckHou xpynkoctu Il poga?

a) 40; 6) 40X; B) 40XM

2. KakoBo conepkanue mapraniia B cranu ['agdunsaa?

a) 13 %; 6) 1,3 %;B) 0,13 %

3. Kak BausitoT GOJBITMHCTBO JICTUPYIOIINX AIEMEHTOB Ha COollepKaHue yriepoa B mepanurte?
a) MOBBIMIAIOT COAEPKAHUE YIIiepoa; 0) TOHMKAIOT KOJTHYECTBO YIIIEpOo/a; B) HE BIUSIET

3amanue Ne 5

1. K kakomy Kjaccy no cTpykType oTHocutcs crans 110I'13J1?7

a) K heppuTHOMY; 0) K ayCTECHUTHOMY; B) K TIEPIIUTHOMY

2. KaxoBa KOHIIEHTpaLus yIIepoia B MAapTEHCUTHO-CTAPEIOIINX CTAIAX?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

3. Onpegenure xuMuyeckuit cocras ctaiu 40P

a) 0,4 % C+0,002% B;0)0,4%B+1%C;B)04%C+1%B

3amanue Ne 6

1. K kakomy Kjaccy no cTpykType oTHocuTcs crans 110I'13J17

a) K (heppuUTHOMY;0) K ayCTEHUTHOMY; B) K IIEPITUTHOMY

2. Kakas cranb noasepxkeHa oTyckHol xpynkoctu I poga?

a) 40; 6) 40X; B) 40XM

3. Kakwue nerupyroiue 3JeMEHTBI OTHOCSTCS K KapOu000pasyrommm?
a) W, V;06) Al, Cr; B) Cu, Si

3ananue No 7

1. Onpenenute xumMuyeckuii coctas cranu 40P

a) 0,4 % C+0,002%B;6)04%B+1%C;B)04%C+1%B

1. KakoBa KOHLIEHTpaus yriepoja B MapTeHCUTHO-CTAPEIONINX CTaIsAX?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

1. Kakue ameMeHThl pacIupsioT o-001acTh?

a)Ni,Mn; 6)C, V;B) V, Ti

3amanue Ne 8

1. Pacimdpyiite xumudeckuit cocras cramu 12X17

a)0,12% C+17 % Cr; 6) 0,12 % C+ 1,7 % Cr; B) 0,12 % C + 0,17 % Cr

2. Kak BIust0T OONBIIMHCTBO JIETUPYIOMINX 3JIEMEHTOB Ha COJIepKaHUe yIepoia B mepauTe?
a) MOBBIIIAIOT CONIEP KaHUE yIiepoa; 0) MOHMKAIOT KOJIMYECTBO yIIIEpo/ia; B) HE BIUSIET

3. KakoBo coxeprxkanue yriepoaa B cranu ['andunsaa 110113J1?

a)13% Mn+0,11 % C;6) 13% Mn+ 1,1 % C;B) 13 % Mn+ 11 % C

3ananue Ne 9
1. Kakue ameMeHThl pacimpsroT Y-001acTh?
a) Cr, W; 6) Ni, Mn; B) Mo, Ti
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2. Kakoe conepxanue mapranmna B craym [aadunbaa?

a) 13 %; 6) 1,3 %; B) 0,13 %

3. Kakoe BnusiHHE OKa3bIBAIOT KapOum000pa3yroniye JEeMEeHTHI Ha TTOJIOKEHHE Touek S u E
nuarpammbl Fe — Fe3C?

a) CMEIIAIOT BJICBO; 0) MOHM)XAIOT; B) TOBBIIIAIOT

Tema: «3akanka n ornyck» (IIK-5,ITK-17)

Samanue Ne 1

1. Kakue npeBpaliieHust IpoucXoAsT Nnpu temmneparype Acl?

a) [ — A; 6) A — II; B) u3 aycTteHuTa BoiaeisieTcst heppuT

2. Uto Ha3bIBaETCS 3aKAIKOM?

a) HarpeB BhIIIE TemMmeparyp (pa3oBbIX MpeBpaIieHUH U MEIJICHHOE OXJIaXKIeHHE; 0) HarpeB
BBIIIIE TeMIeparyp Ga3oBbIX MPEBpaIleHUI U OBICTpOE OXJIaXIeHHUe; B) HarpeB 10 Acl u
OBICTPOE OXJIAKIICHUE

3. Kakas cTpykTypa noiy4aercs 1ocjie HU3Koro oTmycka?

a) To; 6) Mo; B) Co

3amanue Ne 2

1. Kakue npeBpalieHust IpOUCXOAsT B CTadu Npu Temneparype Acl?

a) [ — A; 6) A — II; B) ¢pepput pacTBOpsETCS B ayCTEHUTE

2. YUto Ha3bIBaeTCs OTIyCKOM?

a) HarpeB 3aKaJeHHOW ctayim > Acl u oxJaxkIeHrue Ha BO3ayxe; 0) HarpeB 3akajieHHou ctamu < Acl u
OXJIZKICHHME Ha BO3/1yX€; B) HArPEB 3aKaJICHHOU CTaIN > Ac3 1 OXJIaXACHHUE HA BO3yXe

3. Kakas cTpyKTypa Moiaydaercst ociie CPeHEro oTiycka?
a) To; 6) Mo; B) Co

3aganue Ne 3

1. Kakoe npeBpailieHre TPOUCXOAUT B CTANAX MpU Temneparype Ac3?

a) MepIIUT MPEeBpaIIaeTCs B ayCTEHUT; 0) ayCTEHUT MpEeBpaIIaeTcs B MEPIUT; B) PeppuT pacTBOPSETCS B
ayCTEHHTE

2. UTo Ha3bIBaeTCS OTKUTOM?

a) HarpeB BBIIIE TeMIepaTyphl (a30BBIX MPEBPAICHUNA U OXJIAXKICHHE BMECTE C TIEUb0; 0) HarpeB
BBIIIIE TEMIIEPaTypbl ()a30BbIX MPEBPALICHUHN U OXJTAKICHIE Ha BO3AYXE; B) HATPEB BBIIIE
TeMIeparypsl (ha30BbIX MPEBPALEHUIN U OXJIaXIEHUE B BOJE

3. Kakas cTpyKTypa Moay4aeTcs ociie BBICOKOTO OTITycKa?
a) Mo; 6) Co; B) To

3amanue Ne 4

1. Kak 0603Ha4ar0TCsS KPUTHYECKHE TEMITEPATYPhl Y IOABTEKTOUIHBIX CTaJICH Mpu HarpeBe?

a) Arl, Ar3; 0) Acl, Arl; B) Acl , Ac3

2. YeM oTi4aeTcs KpUucTajuinyeckas penietka M3ak. or Moti.?

a) (opMOii IIEeMEHTHTA; ) CTETIEHBIO TETPAroHaIbHOCTH; B) CTEIICHBIO UCIIEPCHOCTH

3. Kakas Tepmoo0OpaboTka Oblia mpoBeeHa, ecinu y ctanu 50 momydeHa cTpykrypa Mizak + Tzak?
a) 3ak. t Harp. > Ac3; V oxu. <V kp.; 0) 3ak. t Harp. > Ac3; V oxs. >V kp.; B) 3aKk. t Harp. > Acl; V
oXJ1. > V kp.

3aganue Ne 5
1. YUto 0603HaYaeT MHACKC « T » B 0003HAUCHUH KPUTHUECKUX Temmeparyp?
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a) mpoIliecc Harpesa; 0) BBIAEPIKKY MPU HATPEBE; B) MPOIECC OXIIAKICHHS

2. Yo Ha3bIBaETCs yIyqlIEHUEM?

a) 3aKaJika + HU3KUH OTITyCK; 0) 3aKajika + CpeHUI OTIYCK; B) 3aKaJika + BRICOKHI OTITYCK
3. Ilpu kakoil TeMrneparype IpOBOIUTCS CPEAHUI OTIYCK?

a) 450 — 650°C; 6) 200 — 300°C; B) 350 — 450°C

3aganue Ne 6

1. Ha 9To yKa3bIBaeT MHIIEKC « C » B 0003HAUCHUH KPUTHUECKUX TeMIeparyp?
a) mpoliecc HarpeBa; 0) MPoLecC OXJIAKACHHS; B) BRIICPKKY ITPU HATPEBE

2. Kakyio CTpyKTypy UMEET CTajlb MOCJIE YAyUIICHUs?

a) Mo; 6) M3; B) Co

3. Kakas cTpykrypa nmeeT Hanbosee BRICOKYIO TBEPIOCTh?

a) To; 6) Mo; B) Co;

3amanue Ne 7

1. Yto Ha3bIBaeTCS 3aKaIKOM?

a) HarpeB BhIIIE TeMreparyp (Ha30BbIX MPEBPAIICHUN  MEIJIEHHOE OXJIAXKIEHUE; 0) HarpeB BhIIIIE
Temreparyp (pa3oBbIX IpeBpallleHu U ObICTpOe OXJIaXKIeHHE; B) HarpeB 10 Acl u OpicTpoe
OXJIaXK/IEHUE

2. Kak U3MEHSI0TCS XapaKTEpUCTUKU IPOYHOCTH, TBEPIOCTH IPU OTIIyCKe?

a) BO3pAcTaroT; 0) HE U3MEHSIOTCSI; B) MOHIKAIOTCS

3. Ilpu kakoil TeMIieparype IpOBOJUTCS BBICOKUN OTITYCK?

a) 120 — 200°C; 6) 350 — 500°C; B) 500 — 650°C

3amanue Ne 8

1. Kakoe npeBpalilieHue NpoMCcXoAuT B CTaIsAX MIpH TeMiieparype Ac3?

a) TIePIIUT TPEBPAIACTCS B AyCTEHUT; 0) (heppHUT pacTBOPSIETCS B ayCTCHHUTE; B) AyCTCHUT
MpeBpaIiaeTcs B MepIuT

2. Kakas cTpykTypa umeeT HanOoJjiee BEICOKYIO YIapHYIO BI3KOCTh?

a) Co; 0) IT; B) To

3. Kakyro CTpyKTypy UMEET CTajb NOCJE YAydlIeHus?

a) Mo; 60) To; B) Co

3amanue Ne 9

1. Kakoe npeBpaliieHue NpouCcXOAUT B JO3BTEKTOUIHBIX CTAJISIX IPU Temneparype Ar3?

a) U3 ayCTeHUTa BhIACIsIeTCS dhepput; 0) heppuT pacTBOPSIETCS B AyCTCHUTE; B) ayCTCHUT
MpeBpaIiaeTcs B MepIuT

2. Kaxkoii pexxum TepM0o0OpabOTKH HA3BIBACTCS YAYyUIICHUEM?

a) 3aKayika + HU3KUH OTITyCK; 0) 3aKaika + BRICOKHI OTITYCK; B) 3aKallka + CPEIHUIN OTITYCK
3. Kakas cTpykTypa noiaydaercst mociie HU3Koro orTnycka?

a) Co; 0) To; B) Mo

Samanue Ne 10

1. Kakoe npeBpallieHue NpoMCXOAUT B CTaIsAX IpHU TeMieparype Acl?

a) ayCTCHUT MPEBPAIIAETCS B MEPIUT; O) MEPIIUT MPEBpAIIAeTCs B AyCTEHUT; B) U3 ayCTCHHUTA
BBIJIENIACTCS (PeppuUT

2. Yto Ha3bIBaeTCA HOpMaIU3alue?

a) Harpes BbIle Ac3 1 Acm 1 oxJaxaeHue B Bojie; 0) HarpeB Bbie Ac3 1 Acm U OXJIaK/JICHUE Ha
BO3/yX€E; B) HArpeB HIke Acl U OXJIaXKJeHUE B BOJIC
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3. Kakas cTpyKTypa Mojaydaercst ociie CPeIHEro oTiycka?
a) To; 6) Co; B) Mo

Tema: «IIpokanuBaemocts craan»(IIK-5,ITK-17)

Samanue Ne 1

1. Kakoe BiusiHHE Ha IPOKAJIMBAEMOCTh OKa3bIBAIOT JIETUPYIOLIUE JIIEMEHTHI,
pPacTBOPEHHBIE B ayCTCHUTE?

a) YBEITMYMBAIOT MPOKAIMBAEMOCTD; 0) YMEHBIIIAIOT IPOKAIMBAEMOCTh; B) HE BIUSIIOT
2. Kakas 3aBUCUMOCTb MEXAYy VKp 3aKajlKu U MPOKAJINBAEMOCTbIO?

a) 3aBUCUMOCTH HeT; 0) IpSIMONPONOPIUOHATIbHAS; B) 00paTHONPONOPIIMOHAIBHAS
3. KpuTnueckuii 1uameTp 3aroTOBKU ONPEAEISIOT:

a) Mo HOMOrpaMMe; 0) 1Mo KPUBOM MPOKATUBAEMOCTH; B) SKCIIEPUMEHTATIBHO

3ananue No 2

1. Kakas ctans umeet 6osee ryooKyro npokanuBaemMocTh: 40X nnu 40XHM?
a) 40XHM; 6) 40X; B) OAMHAKOBYIO

2. Kakas nnaBka cranu 38X umeeT 6onee myOOKyr0 MPOKaIuBaeMOCTh?

a) ¢ 3epHoM Ne 10; 6) ¢ 3epHom Ne 3; B) ¢ 3epHOM Ne 6

3. B koopauHaTax «TBEpAOCTh-PACCTOSHUE OT TOPIA» CTPOST KPUBBIE:

a) 3aKaJIMBAEMOCTH; 0) MPOKATUBAEMOCTH ; B) OXJIAXKICHUS

3aganue Ne 3

1. CnocoOHOCTH CTaJI MOTYy4YaTh BHICOKYIO TBEPAOCTh MIPH 3aKaJIKe Ha3bIBACTCS:

a) MPOKAJIMBAEMOCTBIO: 0) 3aKAIMBAEMOCTHIO; B) TOBEPXHOCTHOM 3aKaIKOi

2. Kakas cranp OyzeT umeTh 0oJiee BRICOKYIO ynapHyto Bsa3kocTh (KCU) mocne ymydrneHus:
ctanb [, uMmeromas o Bcemy ceueHutro cTpykrypy Corn unu crains II, umeromas va
noBepxHocTH uznenusa Corn , a B cepaleBuHe — C3?

a) cranb [; 6) crans II; B) crane | u ctans 11 OynyT iMeTh ONMHAKOBYIO YIapHYIO BSI3KOCTh
3. Kputnueckuii TuamMeTp onpenestoT METOI0M:

a) MMOBEPXHOCTHOM 3aKallku; 0) TOPIIEBOH 3aKajKu; B) OObEMHOMN 3aKaIKu

3ananue Ne 4

1. 3akanuBaeMOCTh CTAJIN 3aBUCHT:

a) OT COIePKaHUs JISTUPYIOIIMX 3JIEMEHTOB B CTaJM; 0) OT CKOPOCTHU OXJIKICHUS CTAIU TIPH
3aKalike; B) OT COepaHUs yIiepoa B CTallu

2. noponHbie BKITFOUEHUS TIOHUKAIOT MPOKAITUBAEMOCTb, T.K.:

a) YCKOPSIFOT TIPEBPAILICHHE ayCTCHUTAa B MAPTEHCUT; 0) TOPMO3AT IIPEBPAIIICHHE AyCTCHUTA B
MapTEHCUT; B) CIyXaT JOMOJHUTEIHHBIMU IIEHTPAMU EPIUTHOTO MPEBPAICHUS ayCTCHUTA
3. UeM onpeaensieTcs TBEPAOCTh MOJIYMApTEHCUTHOM 30HbI?

a) KOJIMYECTBOM MAapPTEHCHUTA 3aKaJKU; 0) KOJIMYECTBOM YIIIEpO/ia B CTAJIM; B) COlEPKaHUEM
JICTUPYIOLIUX 2JIEMEHTOB B CTAJIU

Samanue Ne 5

1. Uto Ha3bIBaETCS MPOKATUBAEMOCTHIO?

a) ClOCOOHOCTH CTajau 00pPa30BBIBATh MPH 3aKAJIKe CTPYKTYPY MEPIUTHOTO TUTIA Ha
oTpeieNieHHYI0 TTyOuHY; 0) cocCOOHOCTH cTali 00pPa30BBIBATh MPH 3aKAIKE B CEPAIICBUHE
AyCTEHUT; B) CITOCOOHOCTH CTAJIM OOPA30BBIBATH NP 3aKATKE MAPTEHCUTHYIO CTPYKTYPY Ha
OTIpeJIeNIEHHYIO TITYyOUHY

2. B 103BTEKTOMIHBIX CTAISIX C YBETUUYEHHUEM COJEpKAHUS yIviepoia MPOKaIuBaeMOCTh:

a) MOBBIMIAETCS; 0) TOHIKASTCS; B) HE U3MEHSIETCS
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3. B kakux KoopAMHATax MOCTPOEHAa HOMOTpaMMa JJIsl OIIPEENICHHs] KpUTUUECKOTo Tuamerpa?
a) TemIeparypa — BpeMs; 0) KpUTHUECKUIl TuaMeTp — pacCTOSHUE OT TOPIA; B) TBEPIOCTh —
paccTosiHuE OT TopILa

3amanue Ne 6

1. Mexy mpoKalInBaeMOCThIO U KPUTHUECKOW CKOPOCTHIO 3aKalIKH HAOIIOIAeTCs:

a) MPSIMO TIPOTIOPIIMOHATBHAS 3aBUCUMOCThR; 0) 00paTHO MPOMOPIMOHAIbHAS 3aBUCUMOCTD; B)
KBaJIpaTUIHAas 3aBUCUMOCTD

2. Kakoe BiusiHME HAa POKAJIMBAEMOCTh OKa3bIBAIOT HEMETAJUIMYECKNE BKIIFOUECHHUS?

a) YMEHBIIAIOT MPOKAIMBAEMOCTh; 0) YBEIIMUMBAIOT MPOKAIMBAEMOCTh; B) HE BIUSIIOT

3. Uto siBAsIeTCS KPUTEPUEM MTPOKATUBAEMOCTH?

a) MOBEPXHOCTHAS TBEPAOCTh CTAJIH MOCJIE 3aKAJIKH; 0) KpUTHUECKHUI TUAMETDP; B) TBEPJIOCTh
CEpILEBUHBI CTAJIH MOCTE 3aKaTKU

3amanue Ne 7

1. Kakas 3aBUCMMOCTb M€Ky YCTOMUMBOCTBIO ayCTEHUTA U IPOKAJIUBAEMOCTHIO?

a) oOpaTHO MPOIOPITMOHANIbHAS; 0) IPSMO MPOIMOPIIMOHANIbHAS; B) 3aBUCHMOCTH HET

2. IloueMy MpOKaIMBAEMOCTb B HACIEICTBEHHO KPYITHO3EPHUCTOM CTaJIM BBIIIE YEM B
MEJIKO3EPHUCTOMN?

a) MOTOMY YTO MEHBIIIE IIEHTPOB MEPIUTHOTO MPEBPAILECHHS ayCTEeHNUTA; 0) IOTOMY UTO OOJIbIIe
LEHTPOB NEPIUTHOTO MPEBPAIICHUS ayCTEHUTA; B) B KPYITHO3EPHUCTON CTAJIN YCKOPSIETCS
MapTeHCUTHOE TPEeBpalCHHE

3. Kakas ctans umeeT 60s1ee BBICOKYIO 3aKalliBaeMOCTh: cTayb 20 wim Y 8?

a) cranb 20; 6) V8; B) OAMHAKOBYIO

3aganue Ne 8

1. CnocoOHOCTh cTasii 00pa30BbIBAaTh MPU 3aKaJIKe MAPTEHCUTHYIO CTPYKTYpY Ha
OTIpe/IeTICHHYIO TTyOUHY M0 CEYCHHUIO HA3bIBAIOT:

a) 3aKaJIMBa€MOCTbHIO; 0) MPOKATMBAEMOCTHIO; B) TOBEPXHOCTHOMN 3aKaITKON

2. Kakoe BinusiHHE Ha MPOKATMBAEMOCTh OKa3bIBAECT BEJIMUMHA HACJIEICTBEHHOrO 3€pHa cTain?
a) YeM MeJIbue 3€pHO, TeM OOJIBIIIE MPOKATUBAEMOCTh; 0) UeM KpyITHee 3epHO, TeM OOJIbIIIe
MIPOKATMBAEMOCTD; B) HACJICJICTBEHHOE 3€PHO HE BIHSIET HA IPOKATNBAEMOCTh

3. Kakas ctans V8 unu Y10 pu onTuMalibHOE TeMITeparype uMeeT Oosee TIyOoKyro
IIPOKaJINBAEMOCTh?

a) ¥8; 6) V10; B) omuHaKoOBYIO

3aganue Ne 9

1. Uto Ha3bIBaE€TCS MOTYMAPTEHCUTHON 30HOM?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BusiHHE OKa3bIBAIOT Ha MIPOKAJIUBAEMOCTb OKCHIbI 1 HHTEPMETAJUIHIbI?

a) YBEITMUMBAIOT MPOKATMBAEMOCTb;0) YMEHBIIAIOT IPOKATUBAEMOCTh;B) HE BIHSIIOT

3. Kakas ctans umeet 60s1ee nyOOKyI0 MPOKaJTuBaeMOCTh?

a) 40; 6) 40X; B) 40XI'P

3aganue Ne 10

1. Uto Ha3bIBAETCSA KPUTUUECKUM TUAMETPOM?

a) MaKCHMAaJbHBIA JUaMETP 3arOTOBKH, KOTOPBIN MPOKAIUBAETCA 10 OJTyMAPTETCUTHON
CTPYKTYpPBI B CEPALIEBUHE; 0) MUHUMAJIbHBIM JUaMETp 3ar0TOBKH, KOTOPBIH MPOKAIUBAETCS J10
IIOJIYMapTEHCUTHOU CTPYKTYPBI B CEPALIEBUHE

2. JlernpoBaHHas CTaJlb UMEET BBICOKYIO IIPOKAIMBACMOCTD, €CIIH JIETHPYIOIINE IEMEHTBI

a) pacTBOPEHBI B ayCTEHHUTE; 0) HAXOAATCS B COSAUHEHUIX KapOUI0B U MHTEPMETAITUIOB; B)
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pPacTBOPEHBI B ayCTEHUTE, a TAK)KE HAXOIATCS B COCTUHEHUSIX KapOUIOB U HHTEPMETAILIH]IOB
3. Kakas mnaBka cranu 25XI'T umeet Oosee TiryOOKyr0 IPOKaIMBaeMOCTh?
a) ¢ 3epaHoM Ne 4; 6) ¢ 3epHoM Ne 6; B) ¢ 3epHOM No 2

Tema: «U3HococTolikue matepuanas (IIK-5,I1K-17)

Samanue Ne 1

1. Hudpsr B mapkupoBke Matepuana Al'-1500 yka3bpiBaroT:

a) mpeJes MPOYHOCTh; 0) JaBICHUE MPECCOBAHMS; B) YIAPHYIO BA3KOCTb.
2. Haknen 3akanenHoii ctanu 110I'13J1 oGecieunBaeT TBEPIOCTD:

a) HB 600; 6) HB 200; B) HRC 60.

3. I3HOCOCTOMKOCTh 00eCIIeYnBacT:

a) BBICOKAs TUIACTHYHOCTH; 0) BBICOKAsI TBEPIOCTh; B) HU3KAsI TBEPOCTh.

3amanue Ne 2

1. I3HOCOCTOMKOCTh 00ECTIeYBAET:

a) BBICOKHI KO3 HUIMEHT TpeHus; 0) BBICOKas yiapHas BSI3KOCTbh; B) HU3KHI KO3 HUITUECHT
TpEHHUS

2. Xummnueckuii coctas ctanu [IX 15:

a) 1%C, 1,5%Cr; 6) 1%C, 15%Cr; B) 0,1%C, 15% Cr.

3. I'padpur AT'-1500 paGoTocmnocobeH mpu Harpys3Ke:

a) 1o 10MIIa; 6) no SMIla; B) no 2MlI]a.

3ananue Ne 3

1. 3HOCOCTOIKOCTH 0OEcTIeynBaceT:

a) BBICOKAs TBEPJIOCTD; 0) BHICOKAS TUTACTUYHOCTD; B) BBICOKUN KOA(DDUIIUEHT TPEHUSI.

2. byksa «I1I» B mapkupoBke ctanu [IIX15 yka3biBaer:

a) IUTAKOBBIH TeperuiaB; 0) MAPUKONOIIIHUITHUKOBASI CTalb; B) CTANb JJIsl H3TOTOBJICHUS IIIAPHU-
pOB.

3. I'padut AT'-1500 paGoTocriocoOeH mpu CKOPOCTAX CKOJIBKCHHS:

a) 1o 25m/cex; 6) mo 100 m/cex; B) 1o 50 m/cek.

3amanue Ne 4

1. Cranp IIIX15 B UCXOAHOM COCTOSIHUM UMEET CTPYKTYPY:

a) ¢pepput+ nepaut; 6) peppuT; B) NEPIUT+HKAPOUIBI.

2. Bua tepMudeckoit 00paboTku, 06ecneunBalonii BEBICOKYI0 H3HOCOCTORKOCTD cTanu 11X 15:
a) 3aKaJika + HU3KUH OTMYCK; 0) 3aKajKa +BBICOKHI OTITYCK; B) HOPMaJIH3aIIHs.

3. ducynbdun monaubaeHa coxpaHseT cMa3bIBaroliee JeicTBUE 10 TeMIepaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3amanue Ne 5

1. BBICOKYIO H3HOCOCTOWKOCTD JieTajel MallluH 00ecreurnBaeT:

a) MPUMEHEHUE KUJIKUX U TBEPJBIX CMA30K; 0) YJIy4IlICHHUE; B) HOpMaIU3aIlHsl.
2. I'padut coxpaHsieT cMa3bIBalolIee AeCTBUE 10 TeMIepaTyp:

a) 150°C;6) 450°C; B) 600°C.

3. Crans I1IX15 nogsepratot 3akajike ¢ TEMIEPaTyphl:

a)t>Ac;; 6) t> Acm; B) Ac; <t < Acm.

3amanue Ne 6
1. U3HOCOCTOMKAsA CTalb:
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a) C154y; 6) 110I'13J1; B) crans10.
2.Ctpykrypa cranmu IIIX15, obecnieunBaromias BHICOKYI H3HOCOCTOMKOCTB:
a) COpOUT 3aKalIKu; 0) TPOCTUT OTITYCKA; B) MAPTEHCHUT OTITYyCKa + KapOUIbl.

3. Hutpun 60opa coxpaHsieT cMa3bIBaroliee AeicTBUE 10 TeMIepaTyp:
a) 150°C; 6) 450°C; B) 600°C.

3amanue Ne 7

1. Cranp 110T'13J1 mociie TUThsE UMEET CTPYKTYPY:

a) mepauT; 0) PeppuT; B) ayCTCHUT + KapOUIbI.

2. IMocne TepmooOpaboTku aeranu u3 cranu [1IX15 1omKHE UMETh TBEPIOCTD:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MeramnodroporuractoBasi JISHTa - 3TO:

a) cTaiib; 0) JIATYHB; B) KOMITO3UITMOHHBIA MaTepHal.

3aganue Ne 8

1. MeramnodroporuiactoBas JIeHTa COCTOUT:

a) JaTyHb, GTOpOILIACT; 0) ONOBSHUCTAsE OpOH3a, GTOPOILIACT, TUCYNIb(U MOINOIeHA, CTallb-
Has JICHTA; B) AUCYIbhum MonubdeHa, ToporiacT.

2. TBepnoil cMa3KoH SBISIETCA:

a) HUTPHUJ TUTaHa; 0) HUTPUJ KPEMHUS;, B) TUCYIbGUT MOIUOCHA.

3. Xumnueckuit cocras ctanu 110013 J1:

a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;

3amanue Ne 9

1. 3akanka cranu 110I'13J1 obecnieunBaer:

a) pactBopeHue kapouaos; 0) nonyuenue 100% maprencuta; B) nonyuenue 100% deppura.
2. TBepnoil cMa3KoH SABISIETCA:

a) HUTPUJI TUTaHa; 0) HUTPUJ KPEMHUS, B) HUTPUJ Oopa.

3. B KauecTBe H3HOCOCTOUKOTO MOKPBITUS UCTIOIB3YIOT:

a) HUTPUJI TUTaHa; 0) HUTPUJ KPEMHUS, B) HUTPUJ Oopa.

3amanue Ne 10

1. Crioco® HaHeceHUs! HUTpUJAa TUTaHA Ha pabouyro MOBEPXHOCTh:
a) MEXaHNYECKHUH; 0) HOHHO-TUTA3MEHHBIH; B) JICKTPOXUMUYECKHA.
2. TBepnoil cMa3Kou SIBISIETCS:

a) HUTPUJ TUTaHa; 0) HUTPHUJ KPEMHUS; B) TpaduT.

3. Ilocne 3akanku cranb 1100'13J1 umeer TBEpAOCTD:

a)HB 600;6) HB 200; 8) HRC 60.

Tema: «lIBetnnie ciiasbl» (IIK-5,ITK-17)

3ananue Ne 1

1. Kakoe 3HaueHue 6 UMeEeT qropaitoMuH {16 mocie 3akanku U cTapeHus?

a) oB ~ 1000 MIla; 6) 6B ~ 450 MIla; B) 6B ~ 1500 MIla

2. MoxHO 1 IO CTPYKTYpe ByX(ha3HO naTyHu (o +f) CyIuTh 0 COACp>KaHUH B HEH IIMHKA?
a) HeJb3s; 0) MOXKHO MHOT/IA; B) MOXKHO BCer/ia

3. Kakyro ¢hopMy uMEIOT MepBUYHBIE 00 KPUCTAJUIBI KPDEMHUS B CHITyMHHE?

a) ICHAPUTHYIO; 0) UTONBYATYIO; B) TPaHEHYIO

3amaune Ne 2



1. Kaxkoii u3 crutaBoB sIBIsIETCSt OfHO(A3HOU O-TaTyHbIO?

a) JI56; 6) bp.C-30; B) JISO

2. KakoBa MUKpOCTpyKTypa cuiaymuHa AJI2 mpu KOMHAaTHON TeMIieparype mocie
MOTUDUITUPOBAHUS?

a) a-(a3a + sBTEeKTHKA; 0) 0-ha3a; B) KDEMHUN U IBTEKTHKA

3. C KakoH IIeJbI0 BBOAAT Meab B criaB b837?

a) JUTsl IpeOTBPALLEHHUS JIMKBAIIMK [0 XUMUYECKOMY COCTaBy; 0) JUIsl MPEIOTBPALLECHUS
JUKBALMU TI0 YAETLHOMY BECY MPHU KPUCTAJUTH3AIMH; B) IS YIYUYIICHUS TUTSHHBIX CBOHCTB

3aganue Ne 3

Kakne koMIIOHEHTHI BXOISIT B cOCTaB ciuiasa JI68?

a) MeJIb — 0JIOBO; 0) Me/Ib — CBHUHEIL; B) MEJIb — ITUHK

2. Kakoii pexum TepMoo0pabOoTKH BOCCTaHABINBAET MIIACTUYHOCTD XOJIOAHOAE(HOPMUPOBAHHBIX
JaTyHeu?

a) OT)KUT PEKPHUCTAILTH3AINH; 0) 3aKaIKa U CTapEHHE; B) 3aKaJIKa M OTITYCK

3. Kakue criaBbl Ha3bIBaIOTCS IypallOMHUHAMU?

a) CIUIaB AIIOMUHUN — Meb — Mar"uii; 0) CIjiaB aJIOMUHUN — KPEMHUH; B) CIUJIaB aTFOMUHUNA
— JKEJe30 — MapraHel|

3amanue Ne 4

1. OnpenenuTs XMMUYECKUM cOoCTaB ciuiaBa JI68

a) muHK 68% + Meaw 32%; 0) meap 68% + onoBo 32%:; B) menb 68% + nuHK 32%
2. Kakue KOMIIOHEHTBI BXOJAT B cocTaB ciuiaBa bp.O-107?

a) MeJlb — IIUHK; 0) MEIb — OJIOBO; B) M€Jlb — CBHHEI]

3. U3 npuBeieHHBIX HIKE CIIJIABOB BHIOPATH MEIHXUOP

a) craB MH19; 6) ciima MHI[15-20; B) crimas JIK80-3

Samanue Ne 5

1. Kakoil 0CHOBHOM JIETUPYIOLIMI 2JIEMEHT U B KAKOM KOJIMYECTBE BXOIUT B COCTAB
TypaJitoMuHa?

a) kpemuuit — 13%; 6) mear — 4,5%; B) omoBo — 10 %

2. Kaxkoii U3 mpuBEICHHBIX HIKE CIIJIABOB HAH0OJIEe JIETKHIA?

a) JI80; 6) b83; B) /116

3. K kako#i cucteMe otrHOcUTCS ciuiaB AMI?

a) aIIOMUHUN — KPEeMHHIA; 0) allFOMUHUN — MarHuii; B) allFOMUHUNA — MapraHeil

3aganue Ne 6

1. Kakre kxoMIOHEHTHI BXOJAT B cocTaB ciuraBa JI68, 1 Kak OH Ha3bIBaeTCA?

a) MeJlb — OJIOBO; OJIOBSIHHAst OpOoH3a; 0) Meb — LIWHK; JIATYHb; B) MEJlb — CBUHEII; CBUHIIOBasI
OpoH3a

2. Kakoii 3 npuBeIeHHBIX HIDKE CIIaBOB 00JIafaeT aHTU()PUKIIMOHHBIMHU CBOMCTBaMU?

a) J116; 6) bp.C-30; B) AJI-4

3. KakoBa MUKpPOCTPYKTYypa XOJIOAHO-ACPOPMUPOBAHHON O-IATYHH IMOCTE OTKHUTa?

a) CBETJIbIE OCH JICHJIPUTOB; 0) BBEITSHYTHIC 3€pHA; B) 3€pHA C MPaBUILHON OTpaHKOM

3amanue Ne 7
1. Kakue crimaBbl Ha3bIBAIOTCS IypaIlOMUHAMUA?
a) cruaB Al — Cu — Mg; 6) crimaB Al — S; B) crimaB Al — Fe — Mn
2. Kakyto (hopMy HMEIOT EpBUYHBIC KPUCTAILIBI KPEMHUS 10 MOAU(PHUIIMPOBAHUS B CHITyMUHE?
a) MAapOBUIHYIO; 0) UTOJBYATYIO; B) TPAHEHYIO
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3. U3 npuBeneHHBIX HIKE CIIJIABOB BHIOPATh HanboJiee JeTKui
a) J116; 6) JI80; B) b83

3amanue Ne 8

1. 13 npuBeieHHBIX HUKE CIIAaBOB BBIOpaTh HanboJee Jerkuit

a) JI80; 6) b83; B) 116

2. Kakue kKOMIOHEHTHI BXOAST B coctaB ciuiaBa bp.C-30?

a) Mellb — CBUHEIl; 0) Melb — aJIFOMUHU; B) MEb — ITUHK

3. Kakoii 13 NpuBEIEHHBIX HUXKE CIIJIABOB SABJISAETCS AYPATIOMUHOM?

a) AJ12; 6) J116; B) BpAXK-9-4

3aganue Ne 9

1. Kakue koMIOHEHTHI BXOJAT B cocTaB ciuiaBa bp.Od®6-0,2?

a) Mesib — 0J10B0 — ¢ocdop; 0) LUHK — 010BO0 — (ocdop; B) aTOMUHHNA — OJIOBO —
hocdop

2. Kakoii 3 npuBeIeHHBIX HIDKE CIIaBOB 00JIafaeT aHTU()PUKIIMOHHBIMU CBOMCTBAMU?
a) AJl4; 6) /116; B) bp.C-30

3. K kakoii rpynne crinaBoB oTHocutcs ciuias JIL[16K47

a) neopMUpPyEeMBbIM, TEPMHUUECKH YIIPOUHIEMBIM; 0) TUTEHHBIM; B) 1e(OpPMUPYEMBIM,
TEPMHUYECKH HEYIPOUHSIEMBIM

3aganue Ne 10

1. KakoBo cpeaHee mpoIeHTHOE coAepKaHue Maruus B criase J[167

a) 1,5 %; 6) 4,3 %; B) 0,6 %

2. K kaxoii rpynne criiiaBoB oTHocuTcA cruiaB JIL[16K47?

a) neopMUPYEMBIM, TEPMUYECKU YIIPOUHSEMBIM; 0) TUTEHHBIM; B) 1€(OPMHPYEMBIM,
TEPMHUYECKH HEYPOUHIEMBIM

3. K kakoii cucteme oTHOocHuTcs cuiaB MH19?

a) Mellb — HHUKEJb; 0) Melb — HUKEIIb — IIMHK; B) IIMHK — HUKEIh

Tema: «Yyryns» (IIK-5, IIK-17)

3ananue Ne 1

1. Kakue gyryHbl Ha3bIBatOT OCITBIMU?

a) B kotopbix Cobmr. = Ces3. + CcBo0.; 6) B koTopbix Cob11. = Ccsi3.;B) B kKoTophix Cobir. =
CcBo0.

2. Kakyro KpUCTAJUIMYECKYIO PELIETKY UMeeT rpadur?

a) KyOM4ecKyro 00beMHOIICHTPUPOBAHHYIO; 0) KyOUUECKYIO0 rpaHEIEHTPUPOBAHHYIO; B)
reKCaroHaJIbHYIO

3. Kakyro CTpyKTypy METAIUIMYECKON OCHOBBI UMEET CEPbI YYT'yH, €CIIH

Ccaas. = 0,8 %?

a) ¢peppuTHYIO; 0) MEPAUTHYIO; B) HePPUTO-TIEPIUTHYIO

3ananue Ne 2

1. Yto mpencrapiser codoit neaedyput?

a) xumudeckoe coequHenne Fe u C; 6) mexanmueckyto cmech A u 11; B) MexaHnnueckyro cmech @
u L

2. Kakas gopma rpadura xapakrepHa i CephIX UyTyHOB?

a) XJIOTIbEBU THAS; 0) TUTACTUHYATAS; B) IIIAPOBU THAS
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3. Kak nonmy4aroT KOBKUI YyTyH?
a) OT)KUTOM CEeporo 4yryHa; 0) OT’)KUTOM OeJioro uyryHa?; B) MOAU(GHUIIMPOBAHUEM

3amanue Ne 3

1. B 4éM cyIHOCTb 3BTEKTHUECKOTO MTPEBPALLECHUS?

a) [A0,8] — I1 [®0,03 +116,67]; 6) [x.p.4,3] — JI[A2,14 + 116,67]; B) [%.p.2,14] — JI[A0,8 +
116,67]

2. Kakue uyyryHsl Ha3pIBatOT TpaUTH3NPOBAHHBIMHE?

a) B koTopbix Cobmr. = Ccs3.; 6) B kotopbix Cobmr. = Ccasz. + CcBoO.;B) B kKoTophix CcBsi3. =
CcBo0.

3. Kakyto CTpyKTypy UMeET MOJI0OBUHYATHIN YyTryH?

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

3ananue Ne 4

1. Kakue pusnko-MexaHUIeCKHE CBOWCTBA UMEET JieaeOyput?

a) HB = 1000 MIIa; 6 = 10%; 6) HB = 4000 MIIa; 6 = 0%; B) HB = 4000 MIIa; 6 = 10%
2. Uem 3aBepiiaeTcst IepBUYHAS KPUCTAITU3AIMS OCTTBIX YyT'yHOB?

a) HBTEKTUYECKUM IpeBpallieHueM; 0) SBTEKTOHIHBIM pEeBpallieHneM; B) BbiieraeHueM LI
3. CKOJIBKO CBSI3aHHOTO yIJIEPOa B CEpOM UyryHe co cTpykTypod @ + Ip?

a) < 0,03%; 6) 0,6%; B) 0,8%

3ananue Ne 5

1. Kakyro cTpykTypy uMeer jaene0ypuT mpeBpaiieHHbIH?

a) A+I;6) I+ 1 B) I+

2. Kakue cBoiicTBa 4yryHOB ONpeAesitoTes (hOpMoid rpauTOBBIX BKIIFOUCHUN?

a) oB, 0; 0) HB, 9; B) HB, KCU

3. Ilpu kako# TeMrneparype IpOBOIAT OTHKHUT ISl OJIYYEHHUS MEPIUTHOTO KOBKOTO YyryHa?
a) 750°C; 6) 850°C; B) 950°C

3amanue Ne 6

1. Kakoii ¢a3oBblii cocTaB uMeeT JieZieOypuT MpeBpaIieHHbIH?
a) ©+1I;;6) A+1I;B)A+ D

2. Kakas ¢opma rpadura xapaxrepHa Jisi KOBKHX YyT'yHOB?
a) mapoBuHAs; 0) MIIaCTUHYATAS; B) XJIOMbEBUIHAS

3. CKOJIBKO CBSI3aHHOTO yIVIEPO/ia B IOJOBUHYATBIX YyT'yHaxX?
a) Cepsi3z. = 0,8%;0) Ccasz. < 0,8%;B) Ccasz. > 0,8%

3ananue No 7

1. U3 xakoii ¢a3pl BBIACTACTCS [IEMEHTUT TIEPBUYHBIN?

a) U3 aycteHuTa; 0) u3 epputa; B) U3 )KUIKOTO pacTBOpa

2. Kak ycTpasstoT HexenaTreabHbIi 0Toen?

a) packucieHueM; 0) rpa@UTU3UPYIOIIUM OTXKHIOM; B) YCTPAHUTh HEIb3s
3. Yro o6o3HavaroT 1iupel B Mapke koBkoro uyryna KU-37-12?

a)3,7% C, 1,2 % Si; 6) oB =370 MIla, 6 = 12 %; B) HB 370,86 =12 %

3amanue Ne 8

1. Kakue ¢a3bl HaXoaaTcsi B paBHOBECUU TPHU 3BTEKTHUECKOM MPEBPAIICHUN?
a) k.p.u A; 6) x.p., Aull;B) D, Aull

2. Kakas ¢opma rpadura xapaxrepHa Uil BBICOKOIPOYHBIX YyT'YHOB?
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a) XJIOMbEBU IHAS; 0) TUTACTUHYATAS; B) IIIAPOBU THAS
3. Kakyto CTpyKTypy UMEET KOBKMH UyT'yH, €CIIH OTKUTI IPOU3BOJAT B OJHY CTaAHIO?
a)[I+Ip;60) I+ D +1Ip;B)D+1Ip

3aganue Ne 9

1. Kaxoii pa3oBsIif coctaB nmeeT Oembiif uyryH mpu t = 400°C?

a)A+D;0)D+11;B) A+1]

2. Kakyio CTpyKTypy METaJUIMY€CKON OCHOBBI UMEET BBICOKOIPOYHBIN UyTryH, eciau CcBa3. =
0,5%?

a) ¢peppuTHYIO; 0) MEPAUTHYIO; B) (HePPUTO-TIEPIUTHYIO

3. Uto criocoOCTBYET MONMY4EHUIO TPaQUTU3UPOBAHHOTO YyTryHa?

a) noBbIieHHOE cojiepkanue C, Si ;0) moBbIIIEHHOE cofiepyKaHne Mn; B) TOHMKEHHOE
conepxanue C, Si

3amanue Ne 10

1. CkoJbKO yIiieposia COnepKUT 3BTEKTHUECKUI Oenblif uyryH?

a) 0,8%; 0) 2,14%; B) 4,3%

2. Ctpykrypa ceporo uyryna @ + I1 + I'p. CkosibKo CB3aHHOTO YITIEpO/a B METANIMYECKOM
OoCHOBE?

a) <0,03%; 6) 0,03...0,8% ; B) 0,8%

3. Kakyto CTpyKTypy UMEET KOBKUI YyT'yH, €CJIM OT>KUT MPOU3BOMISAT B JIBE CTaANU?
a)Il+TIp;6) D +Ip;B)IT+JI+1Ip

Tema: «Komno3nunonnbie matepuais» (IIK-5, IK-17)

3amanue Nel

1. Inamerp Hanonuurenst KM He mpeBsilaet

a) 10 mxm; 0) 100mMkM; B) IMM

2. Kakumu crienmaibHbIMU CBOMCTBaMHU 00JIaAatoT AuciiepcHoynpoyHeHHbie KM Ha
METaJUTHIeCKOM OCHOBE?

a) U3HOCOCTOMKOCTHIO; 0) BRICOKOH MPOYHOCTHIO; B) KAPOIIPOYHOCTHIO

3. U3 TBepbIX CIJIIaBOB U3TOTABIMBAIOT

a) JeTanu aHTU(OPUKIIMOHHOTO Ha3HAUeHUs; 0) geTanu GPUKIIMOHHOTO Ha3HAYCHHUS; B)
METaJII000padaThIBAIONINNA HHCTPYMEHT

3amanue No2

1. Kakue BeniecTBa 00BIYHO UCTIONB3YIOT B KauecTBe MaTpuiisl KM?

a) MpOYHbIe; 0) MIIACTUYHBIC; B) )KECTKHE

2. Pabouas Temneparypa CUTaJUIOB IOCTUTAET

a) 800°C; 6) 1000°C; B)1200°C

3. Ilpu kxaxoit qyuHe nuckperHoro BojokHa KM Ha ero oCHOBE MMEET MPOYHOCTH, OU3KYIO K
npouyHocTd KM ¢ HenmpepbIBHBIM BOJIOKHOM?

a) li=lkp; 6) 1i>2lkp; B) 1i>51kp

3ananue No3

1. Kakue BeliecTBa UCMOIB3YIOT B KAYECTBE HAITOJHUTENSA?

a) MpoYHbIe; 0) TUIACTUYHBIC; B) BA3KUE

2. Kakyro MaTpuily UMEIOT CUTAJLIbI?

a) METaJUTMYECKYI0; 0) CTEKIISTHHYIO; B) YIIIEPOAHYIO

3. Yro Takoe Ikp?

a) MUHUMAJbHas JUIMHA IUCKPETHOTO BOJIOKHA, MPU KOTOPOM MaKCUMaJIbHOE 3HAUEHUE €r0



HaNpsOKEHUS paBHO HANpPSKEHUIO B HETIPEPHIBHOM BOJIOKHE; O )MakcUMalbHast IMHA
JUCKPETHOTO BOJIOKHA, IIPU KOTOPOW MAaKCUMAJIbHOE 3HAYEHUE €r0 HAPsHKEHUs paBHO
HaNpPsHKEHUIO B HEMPEPHIBHOM BOJIOKHE; B) JJIMHA JUCKPETHOTO BOJIOKHA, IIPU KOTOPO
MaKCUMAaJIbHOE 3HAYEHUE €ro HAPsHKEHUS PaBHO HAIPSIKEHUIO B HETIPEPHIBHOM BOJIOKHE

3ananue No4

1. YUto siBnsiercst HecynuM sieMeHToM B KM ¢ 3epHUCTBIM HAnoJHUTEIEM?

a) MaTpuIla; 0) HAMOJIHUTEIb; B) MAaTPHUIA U HATIOIIHUTEb

2. Kaxumu crienmanbHBIMA CBOMCTBAMHU 00J1a1af0T CUTAIUIEI?

a) MAarHUTHBIMU; 0) TEPMOCTOUKOCTHIO; B) TEILIOCTOWKOCTHIO

3. Yro oOycnoBieHa BbICOKAsi MPOYHOCTh HUTEBUAHBIX KPHUCTAIIIIOB?

a) BBICOKOH TJIOTHOCTBIO JIE(PEKTOB; 0) MaJIol IUNIOTHOCTHIO JIE(DEKTOB; B) MaJIbIM pa3MepoOM
3epHa

3amanme No5

1. Kak BiusieT Ha CBOMCTBA 3€pHUCTOrO HATIOJIHUTENS €T0 U3MEIbUEHHUE?

a) YBEJIMYMBAET MMPOYHOCTH;0) YMEHBIIIAET MPOYHOCTH; B) HE BIUSIET

2. Kaxoil MakcUMaJbHBIN NIEpEnaj] TEMIIEPATyp BbIACPKUBAIOT CUTAILIbBI?

a) 1o 500°C; 6) o 1000°C; B) no 1500°C

3. OcHoBHol1 HenocTatok KM ¢ 0gHO- ¥ IByMEpHBIM aIMUPOBAaHUEM

a) BBICOKAsl XPYIKOCTh; 0) HU3Kas yAelbHAas MPOYHOCTD; B) HU3Kasi MEXKCII0eBasi TPOYHOCTh

3amanue Ne6

1. Kakoe o0beMHOE coziep:kaHue 3epHIUCTOrO HAIOIHUTENS B MOPOIIKOBIX KM?
a) He MeHee 25%:; 6) He menee 50%; B) He MeHee 75%

2. Cnnasel Tuna CAIl ynpo4yHeHb! yacTULIaMHU

a) MgO; 0) SiOy; B)AI203

3. Kakoil tuameTp UMEIOT HUTEBUIHbIE KPUCTAJIIbI?

a) 10 5 MkM; 0) 1o 10 MKM; B) 10 5 MKM

3ananue No7
1. dns xkakux KM umcnionb3yercst xapakrepuctuka lkp?

a) JUCTIEPCHOYNPOYHEHHBIX; 0) BOJOKHUCTBIX C HEIIPEPHIBHBIM HAIIOJIHUTENIEM; B) BOIOKHHCTBIX

C IUCKPETHBIM HAITOJIHUTEIIEM

2. lucriepcHOYNPOYHEHHBIC CIUIaBBl HA OCHOBE HHUKEIIS COJIEPIKAT YaCTHIIBI

a) MoOs; 6) AI203; B) ThO,

3. Kakoe OTHOIICHHE JUTHHBI K JHAMETPY XapaKTEPHO JIJI HUTCBUIHBIX KPUCTAJIIORB?
a) 10; 6) 100; B) 1000

3ananue No§

1. Kakoe o0beMHOE conepkaHue 3€pHUCTOTO HAIMOJTHUTEINS B TUCTIEPCHOYITpOouyHEeHHBIX KM?
a) 1...15%; 6)10...20%; B) 6ostee 20%

2. Kakyro pabouyto Temneparypy UMEIOT AUCTIEPCHOYIIPOYHECHHBIE CIIaBbl HA OCHOBE HUKEIIS?
a) 600°C; 6) 1000°C; B) 1400°C

3. Kakue BosiokHa IMEIOT HAaUOOJBITYIO IPOYHOCTh?

a) OopHBbIe; 0) YyIIIepOaHbIC; B) HUTCBUIHBIE KPUCTAIUIBI TYTOTUIABKUX COSTUHEHUIN

3ananue No9
1. Kakoro pazmepa 4yacTHIlbl COAEPKATCSA B TUCHIEPCHOYNTPOUHEHHBIX KM?
a) meHee 1 MkM; 0) Oostee 1 MxMm; B) Oosee 10MKM
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2. Kakyro pabouyro Temneparypy umeroT crutaBsl Thma CAIT?
a) 200°C; 6) 300°C; B) 500°C

3. YaenbHasg mpo4HOCTh paBHA

a) HB/y; 6) op/y; B) off*y

3amanue NelO

1. K kakomy Bungy KM oTHOCSATCS HUKEIEBBIE CIUIABbI, CONEPKALIUE IBYOKUCH TOPUS WIIN
radHus?

a) BOJIOKHHCTBIM; 0) TOPOLIKOBBIM; B) TUCIIEPCHOYIPOYHEHHBIM

2. Kaxumu crienmanbHbIMU cBOMicTBaMu oOnanaroT ciuiasel Trira CAIT?

a) TEMJIOCTOMKOCTHIO; 0) )KapOlPOYHOCTHIO; B) M3HOCOCTOHKOCTHIO

3. IIpu xakoMm criocoOe apMUPOBAHUS JOCTUTACTCS HAanOOJIee BHICOKAs MEXKCIIOEBast MPOYHOCTh?
a) IpU OJJHOMEPHOM apMHUPOBAHUU; O) IPU IByMEPHOM apMUPOBAHUU; B) IPH 0OBEMHOM
apMUPOBAHUU
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