[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue: o .

Gopra, HETUE Y THMCTEPCTBO HAVKHY 1 BBICIITEFO OBPA30BAHMS POCCUIICKO# GEEPAIIIH
®WNO: Makeumos Anexceli bopucosud

LonkHocrs PRAERATRHOE TQCAIARGTREHHOE RIOBKEFHOE OBPA3OBATEJILHOE YUPEX/IEHUE BBICIIIETO OBPA3OBAHMS
Hara noanncanns: OLOWIS ERGBCKUM MOJIUTEXHUYECKUINA YHUBEPCUTET»

YHUKanbHbINA NPOrpaMMHbIN KJTHOY:

8db180d123022c9e6052125672742735¢18b1d6 (MOCKOBCKHUMA MOJIUTEX)

PABOYASA ITPOT'PAMMA JIUCIHUIIJIMHBI
«MarepuanoBenenue u TKM»
Hanpasnenue noaroToBku

13.03.03 «JdHepreruyeckoe MAIIUHOCTPOCHHE»
I[popnib: «<«<ABTOMATH3NPOBAHHBbIE JHEPTeTHYECKHE YCTAHOBKM)

KBanudukanus (cTeneHb) BHITYCKHUKA
bakanasp

dopma oOydeHus
Ounasn

MockBa
2021 r.


helhe
Размещенное изображение


1. Ilesm ocBOEHHUS AMCHUILIMHBI

K ocHOBHBIM 1essiMm ocBoeHUs AUcIUILIMHbL «MartepuanoBenenre u TKM» ciienyer oTHecTH:

- MIOATOTOBKA CTY/ICHTA K JACSITEILHOCTH B COOTBETCTBUU C KBATHU(UKAIIMOHHON XapaKTEPUCTUKOM TI0
HaIpaBJICHUIO;
- IO3HAHKE TIPUPOJIBI M CBOWCTB MaTEPHUAJIOB, a TAK)KE METOJIOB UX YIPOYHEHUS JUIsl Hanboiee dpdek-
THUBHOT'O MCIIOJL30BaHUS B TEXHUKE.

K ocHoBHBIM 3aayam ocBoeHMs AUCUUILUIMHBI «Marepuanosenenue 1 TKM» cnenyer oTHe-
CTH:

- U3y4YCHHE OCHOBHBIX TIOHITHI, TEPMHUHOB M ONPEACIICHUI B 00J1aCTH KOHCTPYKITMOHHBIX, HH-
CTPYMEHTAJLHBIX U (PYHKIIMOHAIBHBIX MaTePHAIOB (MAPKUPOBKA, CTPYKTYpPa, CBOICTBA);

- U3yYCHHUE COCTaBa, CTPYKTYPHI U CBOMCTB COBPEMEHHBIX METAUIMUYECKUX U HEMETAJUTHIECKUX

MaTepHuaJioB;

- OCBOEHHE OCHOB TEPMHUUYCCKOM, XUMHUKO-TEPMUUYCCKON U TEPMOMEXaHUUIECKOH 00pabOTKH;

- OCBOGHUE BHJIOB Pa3yMpPOYHSIONICH W YIIPOUHSIONIEH 00paboTKH (OTKUT, HOpMaJIU3aIHsl, 3a-
KaJlka, OTIIYCK, IIEMEHTalus U JIp.);

- U3y4eHHe (PU3MYECKOHN CYIITHOCTH SBJICHHMA, TPOUCXOISIINX B MATEPHAIIaX B YCIIOBUSAX IIPOU3-
BOJICTBA U DKCIUTyaTaIly;

- OCBOCHHUE OCHOBHBIX CBSI3€H MEXIy CTPOCHHEM MaTepUaliOB U UX CBOMCTBaMH (TBEPAOCTHIO,
MIPOYHOCTHI0, U3HOCOCTOMKOCTHIO, TJIACTUYHOCTBIO | JIP.);

- M3y4yeHue oOJaCTH MPUMEHEHHS Pa3JIMYHBIX COBPEMEHHBIX MATEPHAJIOB JJISI U3TOTOBJICHUS
MPOTYKIIUU

2. Mecto aucuuiuinabl B crpykrype OOII 6akanaBpuara

Jucnunnuna «MarepuanoBeaenue u TKM» oTHOCUTCS K yucity npodeccuoHaNbHBIX yUeOHBIX
mucuiuinH 6a3oBoi wactu (biok 1.1) ocHOBHOI 00pa30oBaTEIILHOM MPOTpaMMbl OaKaIaBpuaTa.
«MatepuanoBenenue u TKM» B3aumocBsi3aHa JIOTUUECKH M COJAEPKATEIbHO-METOJIMYECKH CO
CIIEAYIOIMMHU JUctMIIMHamMu U npaktukamu OOIT:
B 6azoeoti vacmu (b1.1):
— Ousmka;
— XUMHUS;
- MaremaTuKa;
- TeopeTnueckass MEXaHUKa;
- Mexanuka.

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI M0 IMCHUILIMHE (MOIYJII0),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pPa30BaTe/ib-
HOM IPOrpamMMblI

B pesynbrare oCBOCHMS AUCHUIUIMHBI (MOIyJsl) y oO0ydaroumxcs GOpMHUPYIOTCS CIeIyIOIIHe
KOMITETCHIINH U JOJIKHBI OBITh JOCTUTHYTHI CICAYIONINE PE3YIbTaThl 00yUEHHUS Kak 3Tan (OpMHpPOBa-
HUS COOTBETCTBYIOIINX KOMNEMEHYUIL:



B pe3ynbrare ocBoeHMS

Kon komrie- | obpasoBarenbHol mipo- | [lepedueHs mmaHUPYEMBIX pe3yJbTaTOB 00yYEHUS IO JTHC-
TEHILIUU TpaMMBbI 00YYaIOITHICS LUIUIMHE
JOJKEeH 00J1a1aTh
OIIK-4 CIOCOOEH  YUYHUTHIBAThH | 3HATH: -CTPOCHHE METAJIJIOB M CIUIABOB U MX BIIMSHUE HA

CBOMCTBA KOHCTPYKIIM-
OHHBIX MaTepuajoB B
TCINIOTCXHUYCCKUX pacC-
yerax C y4eToM JIMHa-
MHYCCKHUX H TCIIJIOBBIX
Harpy3ok

CBOMCTBA;

- MEXaHUYeCKHe CBOICTBa MaTepuajoB M CHOCOOBI HX
OIPEIIEICHUS;

- BJIMSIHAE COCTaBa CTajel U CIUIaBOB Ha (pa30BbIe IPEBpa-
LIEHMSI IPY HArpEBaHUM U OXJIaKICHUMY;

- OCHOBHBIE BU/Ibl TEPMHUUYECKONH 00paOOTKHU U UX BIUSHUE
Ha CBOMCTBA CTalIeH U CILIABOB;

- METOZBI MOBEPXHOCTHOIO YNPOYHEHUS CTAJIEH U CIUIa-
BOB;

- KJIJaCCU(DMKALIMIO U CBOMCTBA JIETUPOBAHHBIX CTaJICH;

- OCOOEHHOCTH CTPOEHUS U CBOWCTBA LIBETHBIX METAJIOB
U CILJIaBOB (Ha OCHOBE aJIOMHHMS, TUTAHA, ME/IN);

- CTPOCHHE U CBOMCTBA TYTOIUIABKMX METAJLIOB U UX CIUIA-
BOB;

- CTPOCHUE U CBOMCTBA METAJNIOKEPAMUYECKUX CILJIABOB;
- BIMSIHME COCTaBa U CTPOEHHUs IUIACTMACC M PE3UH HA UX
CBOMCTBA;

- 0COOEHHOCTH MEXaHUYECKUX CBOICTB IJIacTMacc U pe-
3MH U MX OCHOBHBIE OTJIIMYUS OT METAJUIMUECKHUX KOH-
CTPYKLIMOHHBIX MaTE€PHUAJIOB;

- XapaKTepUCTUKHU, KJIACCU(PUKALMIO CBONCTBA KOMIIO3H-
LMOHHBIX MAaTEPHAJIOB;

- KpUTEpHH BBIOOpa KOHCTPYKIIMOHHBIX MAaTEPUAIOB C
y4eToM O0COOEHHOCTEH JKCIUTyaTallud COOpY>KEHHH, Ma-
IIMH U 000pyA0BaHUS.

yMeThb:- 00OCHOBBIBaTh BbIOOp KOHCTPYKLIMOHHBIX MaTe-
puasioB npu pazpaboTKe U3IEeINN MAIIMHOCTPOECHHUS;

- 000CHOBBIBAaTh BBIOOpP pallMOHAIBHBIX METOJIOB TEPMHU-
4yeckoil 00pabOTKM M YNPOYHEHMS], TIOBBILIEHHUS] U3HOCO-
CTOMKOCTH U KOPPO3UOHHOM CTOMKOCTH CTaJIEN U CIIJIABOB;
- IPOBOJUTH AHAIN3 TEXHUYECKOTO COCTOSHHS pa3jIvy-
HBIX J€TaJeil METaJUIOKOHCTPYKLU;

BJIaJleTh:- COBPEMEHHBIMU NPUHLIMIIAMU BbIOOpAa KOH-
CTPYKLIMOHHBIX MaTE€pPHUAJIOB;

- METOJUKON pa3pabOTKU TEXHOJOTMYECKUX IPOIECCOB,
TEPMUYECKON 00pabOTKM CTalld U MHUKPOCTPYKTYpPHOIO
aHanu3a;

- METoJaMH INpHUAAHHSA KOHCTPYKIMOHHBIM MaTepuaiam
HE0OXOIMMBIX CBOMCTB MPHU MPOEKTUPOBAHUH, U3TOTOBJIE-
HUU Y 3KCIUTyaTalluy U3IEINNA MAaIlIMHOCTPOEHUSI.




4. CTpyKTYypa U coiepKaHue TUCHUUIIINHBI

OO01mast Tpy10eMKOCTh TUCITUTUIMHBI COCTABISET 3 3a4eTHHIC eqUHUIIBL, T.¢. 108 akagemMuueckux
yaca (U3 HUX 72 yaca — caMOCTOsTeIbHas paboTa CTYIEHTOB).

Paznensr pucuurmuinasl «MarepuanioBenenne 1 TKM» n3yuaroTcs Ha mepBoM Kypce.

Bropoii cemectp: nexknuu — 184yacos, mabopaTtopHble padoThl — 18 yacoB, (opma KOHTpOISI —
9K3aMEH.

CTpyKTypa u cojiepkanue AUcHUILIuHbl «Marepuanosenenue 1 TKM» o cpokam u Bujam pa-
00ThI oTpaxkeHsl B [Ipumoxenuu 3.

Conep:xaHue pa3aesioB IUCHUILIHHBI.

Beoounas uacmo
3HaueHue W 3amauu Kypca martepuanosenenue u TKM. Ponp marepuanoB B COBpEeMEHHOM
texHuke. Kputepuu oneHku u BbiOOpa MaTepuanoB. PaboThl 0TE€UECTBEHHBIX U COBPEMEHHBIX YUEHBIX
B obnacTu MarepuaiioBeicHus. MaTepuanoBeeHIe, KaK HayKa, W3ydarollas CBOMCTBAa MaTepUAIIOB B
CBSI3H C UX COCTaBOM U cTpoeHuneM. Knaccudukanus MmaTepuasios.

QDu3uxo-mexanuuecKkue ceoiicmea mamepuanos. Cmpoenue wamepuanoe

OcHOBHBIE TIOHSATHSI O CBOWCTBaX MarepuaioB. TBEpIOCTh, MEXAHUYECKHE CBOMCTBA,
onpeaensieMple PYU CTATUYECKOM PAaCTsHKEHUH, YapHas BA3KOCTh. SIBIICHUE XJIaIHOJIOMKOCTH.
Yceranocte MaTepuanoB, IPEAEa BEIHOCIUMBOCTUA. 3HOCOCTOMKOCTh. XPYNKOE U BS3KOE pa3pylICHHUE.
PaGora 3apoxxaenus u pacnpocTpaHeHus TpeuHbl. [IoHsATHE 0 KOHCTPYKIIMOHHOM MMPOYHOCTH.

Tunsl cBs3el B TBEPABIX TeIaX. MeTalTnyecKuii TUT CBSI3U. ATOMHO-KPUCTAJUIMYECKOE CTPOEHUE
MeTaioB. THUIBI KPUCTAJUIMYECKUX PEUIETOK, UX XapPaKTEPUCTUKH (MapameTp, KOOpIUHAIIMOHHOE
YHUCJIO, TUIOTHOCTh YIIAKOBKH), U30TPOMUsS, aHU30TPOIUsI, KBa3UM30Tponus. ToueuHble, JIUHEHHBIC U
MOBEPXHOCTHBIE Je(EKThI, CTPOCHHE PealbHbIX METAJUIOB U CILIaBOB (BaKaHCHH, AMCIOKAIMH, OJIOKU
MO3aMKH, TPaHMIIBI 3epHa). TeopeTrnueckas u peajibHasi IPOYHOCTh METAIIIIOB, BiusiHUE nePekToB. [TyTn
MOBBIIIEHUS IPOYHOCTH METAJIIOB.

Kpucranmmzainus MeTaJIoB MMEepBUYHAS W BTOpUYHAs. TepMOIMHAMHYECKHE OCHOBBI (ha30BBIX
npeBpaiieHnii. KpuBble oxnaxkIeHus, cTeleHb NepeoXiakaeHus, (PaKTOphl, BIMUSIONIME HA MPOIIECC
KPUCTAJUIM3alNH, CBA3b MEKIY CTEIECHBIO MEPEOXJTAXKIACHUS, YHUCIOM LEHTPOB KPUCTAJUIM3ALUU U
CKOPOCTBIO pOCTa KpUCTAUIOB. BenuuumHa 3epHa. MoaudunupoBaHue S>KUIKOTO MeTajlia.
[TonmumopdHbIe npeBpalieHusl.

Teopus cnnasos

[Tonatus o crmaBax. OmpeneneHne TEPMHHOB: CIUIaB, CUCTEMa, KOMIIOHEHT, (a3a. TBepable
pPacTBOPBI, MEXaHUYECKHE CMECH, XUMUYECKHE COCIMHEHNS. JnarpaMmMbl COCTOSIHUSI ABOMHBIX CILJIABOB,
METOABl HUX IOCTPOEHHs. Jluarpamma COCTOSAHMS IIPU IIOJIHOM HEPAaCTBOPUMOCTH KOMIIOHEHTOB B
TBEPAOM COCTOSIHUH, C OTPAaHUYEHHON OJIHOCTOPOHHEN PacTBOPUMOCTHIO. OmpeieieHne XUMUYECKOT0
coctaBa (a3 mpH HCHOJIB30BAHMM TpaBWIIa KOHLEHTpauuil. JluarpamMmma cOCTOSIHMSL C TOJIHOMN
PacTBOPUMOCTBK0 KOMIIOHEHTOB B TBEPJIOM COCTOSIHUM. [IeHApHUTHAs JIMKBALUs B TBEPJBIX pacTBOpax.
ITpaBuno ¢a3. JluarpaMma COCTOSHUS CUCTEM C IPEBPAILICHUEM B TBEPJOM COCTOSIHMM (YaCTHUYHBIN U
MIOJIHBIM pacrnaj OrpaHUYEHHOTO TBEPAOIO PacTBOpa, SBTEKTOMAHOE MNpeBpaiieHue). CBa3b MEXIY
CTPYKTYpOH CIUIaBa, ONpPEACIIIEMOM II0 JuarpaMMme COCTOSHHMS M CBOMCTBaM cruiaBa. Jluarpamma
COCTOSIHMS JK€JI€30-1IEMEHTHUT. XapaKTepUCTUKN KOMIIOHEHTOB.
CTpyKTypHBIE COCTaBISIONINE U (a3bl HA TUArpaMMe JKene30-1eMeHTUT. CyIIHOCTb IBTEKTHYECKOTO U
ABTEKTOMJHOTO MpeBpaiieHnil. [IpuMenenne mpaBuia KOHLUEHTpAaUUi U npaBuia ¢a3 Ha aAuarpaMme
KEJEe30-1IEMEHTHT.

BnusiHue yrinepoaa M MOCTOSHHBIX NpuMeceil Ha cBoiicTBa ctanu. Knaccudukanus craneit no
croco0y MPOU3BOJCTBA, HA3HAUYEHHUIO M KauyecTBY. MapKUpOBKa YIIepOIMCTBIX cTanel. JlucroBbie



CTaJIM JJIs1 XOJIOJHOM IIITAMIIOBKH, aBTOHOMHBIE cTanu. OcHOBHBIE TexHUYeckue TpedoBanus mo 'OCT
IUIA CTaJIEH.

UyryHsl ¢ TpaguUTOM, MOJIOBUHYATHIE U Oenble. BinsHue CKOPOCTH OXJIXICHUS U XUMUYECKOTO
coCTaBa yyryHa Ha cTpyKTypy. Ot6en uyrynoB. CTpyKTypa, CBOHCTBA, 0071aCTH MPUMEHEHUS U METOIbI
IIOJIyYEHUS CEPBIX, KOBKMX U BBICOKOIIPOYHBIX YyT'yHOB. MapKUpOBKa 4yI'yHOB.

Haxnén u pekpucmannuzayus
Bnusnue mnnactuueckoit nedopManuyd Ha CTPYKTYpy U CBOWCTBAa MeETayuioB. MexaHH3M
TJIACTUYECKON ehopMaIlii MOHO-M TTOJIMKPUCTAIUIOB. Pa3sMHOKEHHE TUCITOKAIIUH P TUIACTUIECKON
nepopmaruu. Haknén apoObio, o6paborka ponukamu. [IpriMeHeHHe MOBEPXHOCTHOTO HakKJena B
MammHoCcTpoeHud. BosBpar, monuronumsamnus. IlepBuuHas u coOuparenbHas pPEKPUCTATUIM3AIUL.
XonoaHas u ropsiuas gegopmaius. TepmoMexanuueckas oopaboTka.

Tepmuueckan u xumuxko-mepmuueckas oopadomka

Teopus mepmuyeckotl obpabomxu

Buasl Tepmuueckoit o6padotku craneil. I[lpeBpamienus mpu HarpeBe crtanu. Poct 3epHa
ayCTeHMTAa, HACJIEJACTBEHHOE U JCHCTBUTENbHOE 3epHO B cTanu. [leperpes u nepexor. IIpeBpaiienue
ayCTEHMTA IIPY HENPEPBIBHOM OXJIAKJIEHUU. J[MarpamMmma M30TEPMHUYECKOTO MPEBPALLEHUs ayCTCHUTA.
[lepnutHOE mpeBpaiieHre. MapTeHCUTHOE MpeBpalleHne U ero ocobeHHocTu. [IpeBpaiienue mnpu
OTIIyCKE, CTPYKTYpa U CBOMCTBA cTaiu npu ornycke. OrmyckHas xpynkocts [ u 11 pona.

[IpokanuBaeMOCTh M 3aKaNIMBAEMOCTh CTalu, (AKTOPHl BIMSAIONIME HA TPOKAJIHMBAEMOCTH:
BJIUSIHUE JIETUPYIOLIUX JJEMEHTOB, pa3Mepa 3€pHa ayCTEHHWTa, HEPAaCTBOPUMBIX KapOUIOB H
BKJIFOYEHUH. MeToInKa orpeesieHus] KpUTHYECKOro AUaMeTpa Mo AuarpaMMme poKaauBaeMOCTH.

Texuonozus mepmuueckou 0opabomxu

OOmast xapakTepUCTHKa IPOIECCOB TepMHuuecKkoil obOpaboTku. Omxkur I poma 6e3 ¢azosoi
nepeKpucTaiin3anui. PexxuM oTxura pekpactaiin3aim.

Omxur II poma ¢ (a3oBoi MepeKpUCTAIUTH3ANKMCH: I YIy4IIeHUsS 00pa0daThIBAEMOCTH, IS
u3Mmenpuenus 3epHa. Chepouauzanus, OTKUT — TOMOTCHH3AIUS, HOPMalU3allus.
N3oTepMuyecKuil OTXKUT.

3akanka cranu. OCHOBHBIEC TapaMeTpPhI IIpoIlecca: TeMIlepaTypa HarpeBa, JITUTEIbHOCTh HarpeBa,
CKOpPOCTh oxJiakaeHuss. OCHOBHBIC TPEeOOBAaHMS K 3aKAJIOYHBIM cpenaM. MeToMbl 3aKalKu: MPpOCTas,
MpephIBUCTAsl, CTyMeH4yaTas U u3oTepmuueckas. JledpexkTsl 3akanmku: oOpa3oBaHHE TpEUINH,
nedopmarusi, OKHCICHUE U 00€3yTIIepOKUBAHNE TTIOBEPXHOCTH, METOIBI OOPHOBI ¢ HUMHU.

OcHoBHbIE TTapaMeTphI MPOLIECCOB OTITYCKa YTIEPOAUCTHIX U JETUPOBAHHBIX cTajnei. O6paboTka
X0JI0/TOM. BiusiHUE 3aKallki M OTITyCKa Ha MEXaHUYECKHE CBOMCTBA CTATH. Y TyUIIICHHE CTaJIH.

[ToBepxHOCTHAs 3aKalika, BUJBI U 00JaCTH IPUMEHEHHS.

Xumuko-mepmuueckas oopabomra

dusnueckrue OCHOBBI XUMHUKO-TEPMHUECKON 00paboTkH, moHsATHE 0 Koddduimente nuddys3un.
IlemeHTaMsl, peXHUMbl HACHIIEHUS U TOCIEAYIOIIMX TEPMUYECKOH 00pabOTKM YIIIEPOAUCTBHIX M
JIETUPOBAHHBIX CTajeil, BUABI Ipolecca, o0iacTu nmpuMeHeHus. HurpouemenTamus, Buasl mpoiecca,
peXuMbl, oOmactu mnpuMmeHeHus. [IpumeHeHme artmochep C aBTOMATHUYECKUM PETYIHPOBAHHEM
MOTEHIIMaja yriepoja JUisl mpoliecca HEMEHTAIUU U HUTPOIIEMEHTALIHH.

AzotupoBanue ctanu. Ctanu A a30TUPOBAHMS, PEKUMbI UX TEpMUUYECKON 00pabOTKH, 00IaCTH
npuUMeHeHus mnpoiiecca. [Iporecc HU3KOTEMIEPaTypHOTO Ta30BOI0 U JKUAKOTO a30THPOBAHMS, HX
0COOEHHOCTH U 00JIACTH MTPUMEHEHHS.

HoBbie MeTo1b1 XUMHUKO-TEpMHUUECKOM 00padoTKu. JlazepHOE erupoBaHue.

K'oncmpyxuuonuble U UHCMPDYMEHmMAIbHblIE Mamepuaivl



Koncmpykyuonnvie necuposanivie cmanu o6ueco Ha3Ha4eHus.

®a3bl, 00pa3zyeMble JIETUPYIOIIUMU 3JIEMEHTAaMH B CTANSAX. BiMsiHKE JIerupyIoux 3J1€eMEHTOB Ha
MOTUMOP(H3M JKele3a, Ha CBOMCTBa (eppuTa M ayCTeHUTa. BiusHHE JErupylommx 3JE€MEHTOB Ha
KMHETUKY HW30TCpPMUYECKOrO IIPEBPALLEHUS AayCTEHUTA. BiusHuEe JIerMpyromMX 3JIEMEHTOB Ha
MapTEHCUTHOE IPEBPALLEHUE U IMPEBpPALICHUE NPU OTIycKe. OCHOBBI PallMOHAIBHOIO JIETUPOBAHUS
CTaJM U POJIb OTHEIBHBIX JIETUPYIOIIUX 31eMeHTOB. OCOOEHHOCTHM TEpMHUYECKOW  00paboTKU
JIETUPOBAHHBIX CTAJICH.

Knaccuukanus JierupoBaHHBIX CTajled IO CTPYKType B HOPMAJIU30BAHHOM COCTOSIHUU
(mnarpamma ['mife). MapkupoBKa JETMPOBaHHBIX CTajeil, UX NPEUMYIIECTBa IO CPABHEHHUIO C
yraepoauctbiMi. JlepeKTsl JerupoBaHHbIX cTajed (mu@epHbIi U3710M, (IOKEHBI, OTIYCKHAs
XpynkocTh). OCHOBHBIE TPeOOBaHUSA K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTayisiM 1o I'OCT.

Huempymenmanvuvie mamepuanul

WucTpyMeHTallbHBIE YIIIEPOIUCTHIC U ISTUPOBAHHBIE CTANIU JIJISl PEXKYILIEr0 MHCTPYMEHTA, COCTaB,
MapKHPOBKa, TEpMUUECcKas 00paboTKa U 00JIACTH TPUMEHEHHS.

BbricTpopexymias cTanb, cocTaB, CBoOiWcTBa. Pexumbl TepMudeckoil 00paboTku, oOnactu
npumenenust. OcuoBubie TpeOoBanus mo ['OCT k cransm Jy1st pexKyIero HHCTPYMEHTA.

[ramnoBele cTamu [Js XOJOJHOTO U ropsiuero nedopmupoBanus cranu. Cramu ans
U3MEPUTENIBHOTO UHCTPYMEHTA.

TBep/pie MOPOIIKOBBIE CIUIABHI JIJIS1 PEXKYIIEro HHCTPYMEHTA.

Kepamuka. CBepxTBEpAble MaTepUabl.

Cmanu u cnnasvl ¢ 0codbIMU c80UCMBAMU

Bricokonpounble cTand. MapTeHCUTHO-CTApEOle KOHCTPYKIIMOHHBIE CTaJld, MX COCTaB,
PEeKUMBI 00paOOTKU U 00JIACTH TPUMEHEHHUS.

CmutaBbl ¢ 0c000 BBICOKOH M3HOCOCTOMKOCTBIO, COCTAaB, MapKUPOBKA, TeépMUUECKas 00paboTKa 1
00JIaCTH MPUMEHEHHS.

HepxaBeromue XpoMHCTbIE M XPOMOHHMKEJIEBbIE CTalM, COCTaB, MapKUPOBKAa, TepMHUYECKas
00paboTKka 1 006JaCTH TPUMEHEHHS.

XKaponpounsle ctamu U criiaBbl. OCOOEHHOCTH IMOBEAEHUS CTald IpPU HArpys3kax B 00jacTu
BBICOKUX TEMITEPATYP, MPEell [UTUTEIbHON TPOYHOCTH, TIPEAET MON3y4ecTH. TUIIOBBIE CIUIaBbl, COCTAB,
CTPYKTYpa, TepMOOOpabOTKa, CBONCTBA U 00JIACTH TPUMEHEHHUS.

CrutaBbl ¢ 3aJaHHBIMHA (PU3NIECKUMHU CBOMICTBaMU. MarHUTOMSITKHE M MarHUTOTBEP/IbIC CIIABBL.

1]eemnvie memannvl u cniagol

Menp u ee cBoiicTBa. JIaryHU, OPOH3HI OJOBIHUCTHIE, KDEMHHCTHIE, ATFOMUHUEBBIE, OEPIILTIOBBIE;
coctaB, obOnactu npumeHeHusa. CIUiaBpl CBUHIA@ M 0JoBa. baOOWTHI, CBUHIIOBUCTBIE OpOH3HI,
AIFOMUHHEBBIE MMOJIIMITHUKOBBIE CIUIaBbI JJIs IBUTAaTeIe BHYTPEHHETO CrOPaHUs, TPUMETAJUIMUYECKUE
MOAIIUITHUKY. AJIFOMUHUHN U €ro CBOMCTBA. JINTEIHBIE aIFOMUHUEBBIE CIUIABhI, 00JIACTU TPUMEHEHUSI.
JIropaltoMHH, COCTaB, PeKUM TepMUYECKOi 00pabOTKH, CBOMCTBA, 00JIaCTH IPUMEHEHHUS.

Marnuesbie uTeiHbIe U AeOpMHUpPYyEMBIE CTUIaBbl, 00JIACTH TPUMEHEHUS.

Tutan u ero craBbl, COCTaB, CBONCTBA M 00JIACTH MPUMEHEHUSI.

Komnosuyuonnvie mamepuanvi

Krnaccudukanys KoMno3uIHOHBIX MaTepuasioB. Pacnipenenenue HanpsbKeHUH MEXIy MaTpulen
n HamnosiHuTeneM. CxeMbl apMmupoBaHus. Kpurtuueckas JymHa BosiokHa. OCHOBBI pacdyeTa CBOWCTB
KOMITO3UI[MOHHBIX MaTEPUAIIOB.

Kommo3utsl ¢ MmeTamunueckoi marpuneil. JlucnepcHOynpoOYHEHHbIE KOMIIO3UIIMOHHBIE
MaTepuaibl, 0COOEHHOCTH MEXaHU3Ma yIpouHeHus. JlucnepcHoynpoyHeHHbIE KOMIIO3UTHI HA OCHOBE
AIIOMUHHUIO, HUKEJISA U APYTUX METaJUIOB.

BonokHHCTBIE KOMITO3UIIMOHHBIE MAaTEPHUAIIBI HA ATTFOMUHUEBON U HUKEJIEBOM MaTpHLaX.

KoM1o3uTsl ¢ HanpaBIeHHON KPUCTAJUIM3ALUEN 9BTEKTHK.



ITopomuikoBble KOMITIO3UITMOHHBIE MaTepHalibl (KEPMEThI) aHTH(PPUKIIMOHHOTO U (PPUKIIHOHHOTO
Ha3zHauyeHUs. OUIbTPHI.

Komno3utsl ¢ nonumepHoit marpuneil. [lonnMepHast MaTpuiia KOMIIO3ULIMOHHBIX MAaTEPHAIIOB.
®denondopmanbIeruitas, 3MOKCUIHAS U KpeMHUHOpraHNYecKas MaTpUIla KOMIIO3UITUOHHBIX
MaTEepUasoB.

OcoOenHocTy (PU3HKO- MEXaHUYECKOTO MOBEJCHUS MoauMepoB. Opranuyeckue, 3JIeMeHToopra-
HUYECKUE U HEOPTraHUYECKHUE MOJIUMEPBI.

BosokHuCTbIE KOMIO3UIIMOHHBIE MaTepualbl Ha MOJUMEPHOW Marpuie (KapOOBOJIOKHUTHI,
OOPOBOJIOKHHUTHI, OPTAHOBOJIOKHHTHI).

Komno3unmonnsle martepuanbl Ha MOJIMMEPHOM MATpULE C MOPOIIKOBBIM HAIOJHHUTEIEM
(rutacTmaccntl).

Posb mopomkoBbIX (TEXHUYECKUHN YTIIEPO.I U JIP.) U BOJIOKHUCTBIX (KOPA) HAIIOJHUTEIIEH.

KoMno3ursl ¢ kepaMU4YeCKON U CTEKJITHHOW MaTpULEH.

[IpumeHeHne KOMIIO3UIIMOHHBIX MaTepraioB B aBToMoOuiecTpoenuu. Kopiryc u netanu Ky3oBa.
Jletanu ra30TypOUHHBIX BUTATENEH. AHTU(PPUKIMOHHBIE AeTand. OPUKIMOHHBIC 1ETalH.
Tpynoemkue neranu IBUraress U Xoa0Boi yactu. PeMoHTHbIE KoMIO3UTHI. [lepcrieKTUBbI
IIPUMEHEHUSI KOMIIO3UTOB B aBTOCTPOECHUH.

Hanomarepuansl. CTpykTypa, CBONCTBA, IPUMEHEHUE.

Texnuxo-IKoHoMuuecKuii 6b100p Mamepuana u MexHoa02UU €20 YNPOYHeHUs
OcCHOBBI pallMOHAJILHOTO BbIOOpA MaTepuaia U MeToj1a ynpouyHeHus. [IpuunHbl CHUKEHUs
paboTocrnocoOHOCTH MaTepraia: YCTAIOCTHOE pa3pyIIeHHEe, XPYIKOe pa3pylieHue, GpUKIMOHHbBIN
M3HOC, a0pa3uBHBIN H3HOC, KOHTAKTHAS yCTAIOCTb, (PPETTHHT — KOPPO3Hs, CXBATHIBAHHE U 3ac/laHUE
MOBEPXHOCTEN TpeHus. MaTepualibl 1 METO/Ibl MX YIIPOUHEHUS IPU Pa3IMYHBIX BUAAX HArpy3KU
JIeTaJeH.

5. O0pa3oBaresibHbIE TEXHOJIOTHHU

MeTtoauka npenojaBaHus AUCUUIUIMHBL «MarepuanoBeaenne 1 TKM» u peanuzaius komrie-
TEHTHOCTHOTO MOJIX0/1a B U3JI0KCHUH U BOCIIPUATUU MaTepualia MpeycMaTpUBaET UCIIOIb30BaHUE Clie-
IYIOIINX aKTUBHBIX U UHTEPAKTUBHBIX (DOPM MPOBEAEHUS TPYIIIOBBIX, MHAUBUAYaIbHBIX, &y IUTOPHBIX
3aHATUHN B COUETAHUH C BHEAYTUTOPHOU pabOTOM C 11eTbI0 (GOPMUPOBAHUS U PA3BUTUS TTPO(PECCHOHAIB-
HBIX HABBIKOB 00YYarOIIUXCS:

- 3amMTa M MHAUBUAYaTbHOE 00CYK/ICHHUE BBHITOTHIEMBIX 3TANOB JJA00OPATOPHBIX PaboT;

- opraHu3aius U MpOBEJACHUE TEKYIIEero KOHTPOJIS 3HAaHUH CTY/IEHTOB B popMe OJTaHKOBOTO TECTH-
pOBaHUS;

- HCIOJIb30BaHHUE JENOBBIX M POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIIHIA;

- TpOBeJIEHHE KOHTPOJIbHBIX paloT;

VY aenbHbIN Bec 3aHATHI, TPOBOAUMBIX B MHTEPAKTUBHBIX (OpMax, OMPEENICH INIaBHOM II€JIbIO
00pa3zoBaTeNbHON MPOrpaMMbl, OCOOEHHOCTbIO KOHTUHIE€HTa 00YyYarolUXCcsl U COJAepKaHUEM IMCLHU-
winHbl «Marepuanoseaenre 1 TKM» 1 B 11ieniom 1o auciumuinie cocrapiseT 50% ayauTOpHBIX 3aHs-
TUH. 3aHATUSA JIEKIMOHHOTO THIIA COCTABIAIOT 33% OT 0ObeMa ayTMTOPHBIX 3aHATHH.

6. OnleHO4YHbIE CPeICTBA AJIfl TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH, TPOMEKYTOYHOI
aTTeCTAIUM M0 UTOTAaM OCBOEHMS JUCIUIIMHBI U YUeOHO-MeTOoAuYecKoe obecrneye-

HHE CAMOCTOSAITEILHOI PadoThI CTYICHTOB

B nporiecce 00ydeHHs HCTIONB3YIOTCS CIEAYIONINE OIIEHOYHbIE (POPMBI CAMOCTOSITETTLHOM pa-
OOTBHI CTYJIEHTOB, OLICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJS yCTIEBAEMOCTH M MPOMEXYTOUYHBIX aTTe-
CTalui:



Texymuii KOHTPOJIb YCIIEBAEMOCTH M POMEKYTOYHON aTTECTAUU TPOBOASTCS MO CIEAYIOIUM
KPUTEPHSIM;
- OTBETHI CTYJCHTA Ha BOMPOCHI KaPT TEKYIIETO KOHTPOJIS;
- 3ammTa JJabopaTopHBIX paboT;
- BBINIOJTHEHUE KOHTPOJIBHBIX PadoT.

6.1. ®oH OLIEHOYHBIX CPEICTB /JIS POBeAeHNsI IPOMEKYTOYHOM aTTecTalnu 00y4aromuxcs mno
AUCHHUILIMHE (MOYJIIO)

6.1.1. Ilepeuenp KOMIETEHIIUHI ¢ YKa3aHUEM 3TaIroOB UX (OPMUPOBAHUS B IIPOIIECCE OCBOCHUS 00pa3o-

BaTEJIbHOM IIPOrPaAMMBI.

B pe3ynbrare ocBOSHUS NUCIUIUIHHBI (MOAYJIs) GOPMHUPYIOTCS CISAYIOMINE KOMIETCHIINHN:

Koa xomme- B pe3yabTare ocBoeHuUs1 00pa3oBaTeJbHON MPOrpaMmMbl 00yUaroUIHiicst
TEHIUU JOJI’KeH 00,1a1aTh
OIlK-4 CHOCOOEH YYUTHIBATH CBOMCTBA KOHCTPYKIMOHHBIX MaTepUaIoB B TEILIOTEXHU-
YCCKUX pvaeTax C yquOM JINHAMHNWYCCKUX U TCIIJIOBBIX Hany3OK

B npouecce ocBoeHus: 00pa3zoBaTeNbHON MPOrpaMMbl JIaHHBIE KOMIIETEHIIMU, B TOM YHCIE UX
OTJIETTbHBIE KOMIIOHEHTHI, (POPMHUPYIOTCS IOATAITHO B X0/I€ OCBOCHUS 00YYAIOITUMUCS JTUCIUTIINH (MO-
IyJieil), IpakTHUK B COOTBETCTBUH C YU€OHBIM IUIAHOM M KaJeHIapHBIM IpaduKkoM yueOHOro mporiecca.

6.1.2. Onucanue nokasareJieil 1 KpuTepreB OLEHUBAHUA KOMIIeTeHIMH, (pOpMUpYyeMBbIX
10 UTOTaM OCBOEHHS JMCHMIIIMHBI (MO1YJ151), ONMCAHME IKAJ OLleHUBAHUS.

[Toka3zareneM OLeHMBAHUS KOMIIETEHIMH Ha Pa3IMYHbIX 3Tanax X (GOPMHUPOBAHUS SIBIISETCS
JOCTUKEHHE 00yJaroIUMHUCS IUIAaHUPYEMBIX PE3YJIbTaTOB 00YUYEHUS MO JUCUUILIMHE (MOAYIIIO).

OIIK-4- cnocobeH yuuThIBaTh CBOMCTBA KOHCTPYKIMOHHBIX MaTEPUATIOB B TEMJIOTEXHUUYECKHUX PACUETAX C
y4E€TOM JUHAMUYECKUX U TEIUIOBBIX HArpy30K

Kpurepun onennBanus

IToxa3zartenn
2 3 4 5




3HATD:
CTpOCHUE  Me-
TAJNIOB U CILjIa-
BOB U MX BIHS-
HHE Ha CBOU-
CTBa; MeXaHWYe-
CKHE CBOMCTBa
MaTepuajioB U
CII0COOBI ux
OnpeAesCHus,
BIIMSIHUE COCTaBa
CTajled W CcIula-
BOB Ha (ha3oBbIC
MPEBpAILICHUS
MIpU HArpeBaHUM
U OXJaXKICHUU,
OCHOBHEIC BHIbI
TEPMUYECKOU
00paboTKH U WX
BIUSTHUE Ha
CBOICTBaA cTalici
M CIIJIABOB, Me-
TOABl  TIOBEPX-
HOCTHOTO
YIPOUHEHHUS
crajeil u cmia-
BOB;
KJIaCCU(PUKAITHIO
U CBOMCTBa JIe-
TUPOBAHHBIX
crajnen; ocobeH-
HOCTH CTPOCHHMS
Hu CBOMCTBA
IIBETHBIX METal-
JIOB M CILJIaBOB
(Ha OCHOBE aJo-
MHHHS, TUTaHA,
MEIN); CTPOCHHE
Y CBOWCTBA TYTO-
IUIaBKUX MeTal-
JIOB U HX CILjIa-
BOB; CTPOEHHUE U
CBOICTBa MeTall-
JIOKepaMuye-
CKUX CILIaBOB;
BIMSIHUE COCTaBa
i CTPOCHUS
MJIacTMacc U pe-
3WH Ha UX CBOM-
CTBa; OCOOEHHO-
CTH

OOyyvarommiics fe-
MOHCTpUpPYET  MOJ]-
HOE€ OTCYTCTBUE WJIU
HEJOCTAaTOYHOE CO-
OTBETCTBUE CIEAYIO-
IIMX 3HAHUU: CTpoe-
HHUE METaIOB U
CIUIaBOB U UX BIIUSA-
HHE HAa CBOMCTBA; ME-
XaHUYECKHUE  CBOM-
CTBa MaTepUalioB U
CHOCOObI UX Ompene-
JICHUS;, BJIMSIHUE CO-
CTaBa cTajei u cruia-
BOB Ha (ha30BbIE Ipe-
BpallleHUs npu
HarpeBaHUU U OXJia-
KJICHUU, OCHOBHBIC
BUIBl TEPMUYECKOMN
00pabOTKH M UX BJIH-
SSHUE€ Ha CBOMCTBa
CTallel M CILJIaBOB;
METO/IbI MOBEPX-
HOCTHOTO YIIPOYHE-
HHS CTAJIEW U CIula-
BOB;
KIACCUPUKANUIO U
CBOMCTBA  JIETUPO-
BaHHBIX CTaJIei; 0CO-
OEHHOCTH CTpPOEHUs
U CBOWMCTBA LIBETHBIX
METaJUIOB U CILIABOB
(Ha OCHOBE aOMH-
HUS, TUTaHa, MEMIN);
CTPOECHUE U CBOMCTBA
TYTOIUIABKUX METall-
JIOB U WX CIUIABOB;
CTPOEHHUE U CBOMCTBA
MeTaJUIOKepaMHuye-
CKHX CIUJIaBOB;
BIIMSIHUE COCTaBa U
CTPOEHHUSI IJIaCTMACC
Y PE3UH Ha UX CBOW-
CTBa; 0OCOOCHHOCTH
MEXaHUYECKUX
CBOMCTB IJIaCTMacc
Y PE3UH U UX OCHOB-
HBIE OTJINYUS OT Me-
TAJUTMIECKUX KOH-
CTPYKIIMOHHBIX Ma-
TEepHUaJoB;

OOyuaromuiicss  JIeMOH-
CTPUPYET HEMOJIHOE COOT-
BETCTBHUE CJICTYFOIITHX
3HAHUN: CTPOCHUE METall-
JIOB Y CIUTABOB U KX BJIHSI-
HUE Ha CBOWCTBA; Mexa-
HHUYECKHE CBOMCTBA Mare-
pHAIIOB M CIOCOOBI UX
OTIpE/ICIICHUS;  BIIMSIHHC
COCTaBa CcTajieil 1 CIjiaBoB
Ha (ha3oBbIC TpeBpalie-
HUS TIPA HArpeBaHuU U
OXJIQKJCHUHN; OCHOBHBIC
BU/JIbI TEPMHUUECKOI 00pa-
OOTKM W WX BJIMSHHUE HaA
CBOICTBa CTajieil U cIula-
BOB; METOABI IOBEPX-
HOCTHOTO  YIPOYHEHUS
CTaJeH U CIJIABOB;
KJIaCCU(UKALUIO U CBOM-
CTBa JICTUPOBAHHBIX CTa-
Jeil; 0cOOEHHOCTH CTpOe-
HUS ¥ CBOMCTBA IBETHBIX
METAJIJIOB U CIIJIaBOB (Ha
OCHOBE QIIOMHUHUS, TH-
TaHa, MEJN); CTPOCHUE U
CBOMCTBA  TYTOILIaBKUX
METAJIJIOB MU UX CIUIABOB;
CTPOCHHE U CBOMCTBA Me-
TaJNIOKEPAMHUYECKUX
CILTaBOB;

BIIUSTHUE COCTaBa U CTPO-
SHUS TUIACTMACC U PE3UH
Ha UX CBOMCTBA; 0COOEH-
HOCTH MEXaHHUYECKUX
CBOIICTB IJIaCTMAacC U pe-
3WH U UX OCHOBHBIC OTJIH-
YHsl OT METAJUTMYECKUX
KOHCTPYKIIMOHHBIX MaTe-
pHAJIOB; XapaKTepH-
CTUKH, KJIaCCHU(UKAITIIO
CBOICTBa KOMITO3UIIMOH-
HBIX MaTepUAJIOB; KpUTe-
pHUH BBIOOpA KOHCTPYK-
ITMOHHBIX MAaTEPHUAJIOB C
y4eTOM 0COOeHHOCTEH
AKCILIyaTaI[ul COOPYKe-
HUH, MallluH 1 000py10-
BaHMs. [lonmyckarorcs
3HAYUTENbHbIE OIIUOKH,
MIPOSIBIISETCS

OO0yuarormmiics ne-
MOHCTPHUpPYET 4a-
CTHYHOE COOTBET-
CTBUE CIICTYIOITUX
3HaHUHU: CTPOCHUE
METAJIJIOB M CILIa-
BOB U HX BIIMSIHHE
Ha CBOMCTBA; MeXa-
HUYECKHE  CBOM-
CTBa MaTePUAJIOB U
CIOCO0BI UX OTIpe-
JICJICHUSI; BITUSHHC
cocTaBa cCrTajed u
cruiaBoB Ha (hazo-
BbIE TPEBpAILICHUS
Py HarpeBaHHUH H
OXJIAXJCHUU, OC-
HOBHBIC BHJIbI TEP-
MUYEeCKOH  oOpa-
OOTKHM M KX BIIMSA-
HHE Ha CBOMCTBa
cTajeil U CILIaBOB;
METO/bl  TMOBEPX-
HOCTHOTO  yNpou-
HEHHS CTajled ™o
CILJIaBOB;
KJIaccu(pukanuo u
CBOKMCTBa JIETUPO-
BaHHBIX  CTaJlei;
0COOEHHOCTH CTPO-
€HUS U CBOMCTBa
IIBETHBIX METAJLIOB
U CIJIaBoB (Ha Oc-
HOBE  QIIOMUHMUS,
TUTaHa, MeJn);
CTPOCHUE U CBOM-
CTBa TYTOIIABKUX
METAIZIOB M  HUX
CIJIAaBOB; CTPOCHUE
1 CBOMCTBa MeTall-
JIOKEPAMHUYECKUX
CILIaBOB;

BJIIMSHHE COCTaBa U
CTPOEHHUSI MJIACT-
Macc ¥ Pe3vH Ha
HMX CBOMCTBA; 0CO-
OECHHOCTH MEXaHHU-
YEeCKHX CBOMCTB
MJIACTMACC ¥ PEe3UH
M UX OCHOBHBIC OT-
JIAYHS OT

O0byuaro-
IUAHCA IEMOH-
CTpUpPYET TOJI-

HOE COOTBET-
CTBUE CIEIYIO-
MUX 3HAHWN:

CTpOEHUE Me-
TAJUIOB U CILja-
BOB U UX BIIHS-
HHE Ha CBOH-
CTBa; MCXaHMU-
YyeCcKHe CBOMU-
CTBa Marepua-
JIOB U CIIOCOOBI
UX oOlpejene-
HUS, BIIMSHUE
cocTaBa cTajeit
A CIUIaBOB Ha
¢a3oBbie TIpe-
BpalleHus Mpu
HarpeBaHuu U
OXJIQXKICHU,
OCHOBHEIC
BHJIBI TEPMHYC-
CKOI oOpa-
OOTKH M HX
BIIMSIHUE Ha
CBOMCTBa CTa-
JICH U CIJIaBOB;
METOJbI Io-
BEPXHOCTHOTO
YOPOYHEHHUS
CcTajed W cria-
BOB;
Kiaccuduka-
U0 W CBOM-
CTBa  JIETHPO-
BaHHBIX  CTa-
JIeii; ocoOeHHo-
CTH CTPOEHUS U
CBOICTBA IBET-
HBIX METAJUIOB
U CIUIaBOB (Ha
OCHOBE  ajio-
MMHHUS, TUTAHA,
Menn); CcTpoe-
HHE U CBOMCTBA
TYTOIUTaBKUX
METAJIJIOB U UX
CIUIaBOB; CTPO-
eHHe 51




MCXAHHNYCCKUX

CBOMCTB IIIACT-
Macc M Pe3uH M
HUX OCHOBHBIE OT-
JInypsg OT METalJl-
JIMYECKUX KOH-

XapaKTEPUCTHUKH,
KJ1accu(PUKaIuio
CBOMCTBA KOMITO3H-
IIUOHHBIX MaTepHa-
JIOB; KPUTEPHUU BbI-
00pa KOHCTPYKITMOH-

HEJI0OCTATOYHOCTh 3Ha-
HUM, 10 sy TTOKa3aTe-
nel, oOy4Jaronuiics uc-
MBITHIBACT 3HAUUTEIHHBIE
3aTpyAHEHUSA IIPU OIIEPU-
POBAHMM 3HAHUSIMHU TIPU

METAJTINYECKIX
KOHCTPYKIIMOHHBIX
MaTepuaioB; Xa-
PaKTEpUCTHUKH,
KJaccu(ukanuio
CBOMCTBa KOMIIO-

CBOMCTBA Me-
TaJJIOKepaMu-
YeCKUX CILja-
BOB;

BJIWSHUE CO-
CTaBa M CTpoe-

CTPYKIIMOHHBIX | HBIX MaTEPUAJIOB C WX MEPEHOCEe Ha HOBBIC 3MLIMOHHBIX MaTe- | HUS IIACTMACC
MaTepuasoB; Xa- | y4eToM 0cOOEHHO- CUTYalIUH. pHUAJIOB; KPUTEPUU | U PE3UH Ha UX
PAKTepUCTUKH, | CTEH HKCIUTyaTallH BbIOOpA KOHCTPYK- | CBOMCTBa; 0CO-
KJIacCU(UKALIUIO | COOPYKEHUH, Ma- UOHHBIX MaTepu- | OEHHOCTH Me-
CBOWCTBAa KOM- | IIMH U 000py10Ba- QJIOB C yUETOM XaHUYECKHUX
MTO3UIIMOHHBIX HUs 0COOCHHOCTEH 9KC- | CBOMCTB IJIACT-
MaTepHaloB; TUTyaTaluy COOPY- | Macc U PEe3HMH U
KpUTEpPUU  BBI- KEHHI, MalllMH U | UX OCHOBHbBIE
06opa KOHCTpPYK- 000pyIOBaHUS, HO | OTIMYHUS OT
LMOHHBIX MaTe- JIOTYCKAlOTCA He- | MeTaJlJInue-
pHAJIOB C y4ETOM 3HAYUTEIIBHBIE CKUX KOH-
0COOEHHOCTEMH OLIMOKHU, HETOYHO- | CTPYKLUOHHBIX
AKCILTyaTaIH CTH, 3aTPy/JHEHUS | MaTepUAJIOB;
COOPYKECHHIA, IpU aHAJIUTHYe- XapakTepu-
MaIluH U 000py- CKHUX OTIepALUsX. CTHKH, KJIacCH-
JTIOBAHMUSL. bukanuo
CBOKCTBA KOM-
MO3UIIMOHHBIX
MaTepHaloB;
KPUTEPUU BbI-
0opa KOH-
CTPYKLUOHHBIX
MaTepHaJoB ¢
Y4eTOM 0CO-
OeHHoCTeH
AKCILTyaTaluu
COOPY’KEHHI,
MaImfH u 060-
pyIoBaHus,
CBOOO/THO oOr1e-
pUpYET MpH-
00pe-TeHHBIMU
3HAHUSIMH.
yMeTh: OO6yuatommiicss  He | OOyuaromumiicss  aemoH- | OOyyaronuiics ne- | OOydvaronuiics
00OCHOBBIBATh yMeeT WIM B HENO- | CTpUPYET HEMOJIHOE COOT- | MOHCTPUPYET Ya- | IEMOHCTpH-
BEIOOD KOH- | CTATOYHOW CTEINCHH | BETCTBHE CIIEAYIOUINX | CTHYHOE COOTBET- | pyeT  TOJHOE
CTPYKIIMOHHBIX | yMeeT  OOOCHOBBI- | YMEHHI: OOOCHOBBIBATh | CTBUE CIIEAYIOIIMX | COOTBETCTBHE
MaTepuasoB MpHU | BaTb BbIOOp KOH- | BBIOOP  KOHCTPYKLIMOH- | YMEHUH: OOOCHO- | CIeAYIOLUX
pa3paboTke u3- | CTPYKIIMOHHBIX Ma- | HBIX MaTepUaloOB MPH pa3- | BHIBATh BBIOOD | yMeHuit: 00oc-
NN MaIlliHO- | TEPHAJIOB IIPH pa3pa- | paboTke H3ACIUH Malli- | KOHCTPYKIIMOHHBIX | HOBBIBATh BBI-
cTpoeHusi; o0oc- | 00TKe H3AeAuid Ma- | HOCTPOEHHUs; OOOCHOBBI- | MaTEpUANOB  TMpH | 60p KOHCTPYK-

HOBBIBATh BHIOOD
palMoOHAIbHBIX
METOJIOB

[IIMHOCTPOCHUS;
000CHOBBIBATH  BBI-
00p parMoHAIBHBIX

BaTh BBHIOOp palMOHAIb-
HBIX METOJOB TEepMHUYE-
CKOM 00paboTkn U

pazpaboTke wu3Je-
JUA MalIMHOCTPO-
CHUS,

IIUOHHBIX Ma-
TEpPHAJIOB TPHU
paszpaboTke




TEPMUYECKOU

00paboTKn u
YIIPOYHEHUS, I10-
BBIILICHHUS HW3HO-
COCTOHMKOCTH U

KOPPO3UOHHOM

CTOMKOCTH CTa-

JIEH U CILJIaBOB;
MIPOBOJIUTH aHA-
JIA3 TEXHUYE-
CKOT'0 COCTOSI-
HUS Pa3InYHBIX
JIeTajied MeTall-
JIOKOHCTPYKIUI

METO/ZIOB  TepMHUYe-
CKOH 00paboTKU W
YOPOYHEHUsI, TOBbI-
IIEHUS HM3HOCOCTOM-
KOCTU U KOPPO3UOH-
HOM CTOHKOCTH CTa-
JIEH U CILJIaBOB;
MPOBOJIUTH AHAJIU3
TEXHUYECKOIO CO-
CTOSIHUS Pa3TUIHBIX
JneTajield MeTajlio-
KOHCTPYKIHMA

YIPOUYHEHUS, TOBBIILICHUS
W3HOCOCTOMKOCTH M KOp-
PO3HOHHOM  CTOMKOCTH
cTajeH U CIJIaBOB;
MPOBOJIUTH AHAJTIU3 TEX-
HUYECKOI'O0 COCTOSIHUS
Pa3JIMYHBIX JeTajeh Me-
TAJTIOKOHCTPYKIUH. [lo-
MyCKAIOTCS 3HAUUTEIb-
HBIE OIIKUOKHU, TIPOSBIIS-
€TCsl HeJOCTaTOYHOCTh
YMEHUH, 110 psly TOKa3a-
Tenel, o0y4Jaronuiics uc-
IIBITHIBAET 3HAYUTEIIbHBIC
3aTpyAHEHUS TIPU ONIEPH-
POBaHUU YMEHUSMH IIpU
WX TIEPEHOCE HA HOBBIC
CUTyallUH.

000CHOBBIBATh BbI-
0op  panuoHalb-
HBIX METOJIOB Tep-
MUYECKOH  oOpa-
OOTKM W yHpOuHe-
HUSI, TIOBBIIICHUS
HU3HOCOCTONUKOCTHU
U KOPPO3MOHHOH
CTOMKOCTH cTajiei
Y CILJIABOB,;
MIPOBOINTH aHAH3
TEXHHYECKOI'O CO-
CTOSIHHSI pa3JIfd-
HEIX JETaJIeH Me-
TaJUIOKOHCTPYK-
. YMenus
OCBOCHBI, HO JI0-
MyCKaloTCs He3Ha-
YUTEIbHbBIE
OIIIMOKHU, HETOYHO-
CTH, 3aTpyTHCHUS
IIPU aHAIUTHYC-
CKHUX OTEpaIHsX,
nepeHoce yMeHuit
Ha HOBbIE, HECTAH-
JapTHBIE CUTYa-
I[HH.

U3aeIuid  Ma-
IIUHOCTPOE-
HHS; 00OCHO-
BBIBaTh BBIOOP
palMoOHAIBHBIX
METO/JIOB  Tep-
MHYECKOH 00-
paboTKu u
YIOPOYHCHHSI,
MOBBIIICHUS
H3HOCOCTOMKO-
CTH U KOPPO3H-
OHHOM CTOMKO-
CTHM CTajled u
CILIaBOB;
MIPOBOJIUTH
aHaJIu3 TEXHU-
YEeCKOI'0 COCTO-
SIHUSL Pa3JIny-
HBIX JeTaleu
METaJJI0KOH-
CTPYKLIMM.
CB0001HO OI1E-
pupyeT npruood-
PETCHHBIMU
YMEHUSIMU,
MIPUMECHSIET UX
B CUTYaIIHIX
MMOBBIIIICHHOM
CJI0KHOCTH.




BJIA/IETh:
COBPEMEHHBIMH
MIPUHIIAIIAMHA
BBIOOpA KOH-
CTPYKIMOHHBIX
MaTepuasos;
METOJIUKON pa3-
paboOTKH TEXHO-
JIOTUYECKUX
MIPOLIECCOB, Tep-
MuYeckoir obpa-
OOTKH CcTamu W
MUKPOCTPYKTYP-
HOTO  aHaIu3a;
METOJIaMU  TIPH-
TaHUs KOH-
CTPYKIIMOHHBIM
MaTepuaiaMm He-
00X0TUMBIX
CBOWCTB npu
MIPOSKTUPOBA-
HUU, U3TOTOBJIE-
HUU W JKCIUTya-
TallUAd U3Ienui
MalIHHOCTpPOE-
HUS

OOyyarormmiics

HC

BJAJICET UJIM B HENO-
CTATOYHOM CTENCHU
BJIAJICET COBPEMEH-
HBIMH TIPUHIUIIAMHA

BBIOOpA

KOHCTPYK-

IMUOHHBIX MaTCpUa-

JIOB;

METOJIUKOM pa3pa-

OOTKHU TEXHOJIOrHYe-

CKHX TPOLIECCOB,

TepMUYECKON 00pa-
OOTKH CTaIM U MUK-

POCTPYKTYPHOTO

aHaJIn3a; METOAAMHU
IIPUJIaHUS KOHCTPYK-
LIMOHHBIM MaTepHa-
J1aM He0OXOAUMBIX
CBOMCTB IIpU IIPOEK-

THUPOBAHUU, U3I'O-

TOBJICHUU U DKCILTY-
aTalyy U3IeIui Ma-

IIMHOCTPOEHUS

OOyuaromuiicss BlaaeeT
COBPEMEHHBIMH TTPUHIIU-
aMu BbIOOpa KOHCTpPYK-
[MOHHBIX MaTEPHUAJIOB;
METOAMKOHN pa3paboTKu
TEXHOJOTMYECKHX TpPO-
[[ECCOB, TEPMUUYECKOM 00-
paboOTKU CTaJIM U MUKPO-
CTPYKTYPHOTO aHAJIN3a;
METOJIaMU MPUIaHUS
KOHCTPYKLIMOHHBIM MaTe-
pHuajiaM HeoOXOIUMBIX
CBOMCTB IIpU IIPOEKTUPO-
BaHUU, U3TOTOBJICHUU U
AKCIUTyaTaluyy U3AEIUN
MaIIMHOCTPOCHUS B He-
MOJIHOM 00beMe, TOMyC-
KalOTCsI 3HAUUTEIbHbBIE
OIIMOKH, TIPOSIBIISETCS
HEJO0CTaTOYHOCTD BIIajie-
HUS HABBIKAMH 110 PSITy
noka3zareneii, O0yyaro-
IIUIiCcS UCIILIThIBAET 3HA-
YUTEIbHBIC 3aTPYTHEHUS
pY IPUMEHEHUU HaBbI-
KOB B HOBBIX CUTYyaIIHSIX.

OOyyaromuiics ya-
CTHYHO  BJIajeeT
COBPEMEHHBIMH
NPUHIUIIAMA  BbI-
0opa KOHCTPYKIIU-
OHHBIX  MaTepua-
JIOB;

METOJIMKOH pazpa-
OOTKH TEXHOJIOTH-
YECKHX IPOIIECCOB,
TEPMHUYECKOH 00-
pabOTKH CTaJIA U
MHUKPOCTPYKTYP-
HOT'O aHaJIN3a; Me-
TOJIaMU TIPHUIAHUS
KOHCTPYKIIMOH-
HBIM MaTepuagam
HEOOXOAUMBIX
CBOMCTB IIpH IIPO-
CKTUPOBAHUH, H3-
TOTOBJICHUH U JKC-
TUTyaTaluy u3Je-
JMHA MaIIMHOCTPO-
CHHSI, HABBIKU
OCBOEHBI, HO JI0-
IyCKalOTCsl He3HA-
YUTEIHHBIC
OIIMOKHU, HETOYHO-
CTH, 3aTpyTHCHUS
IpU aHAJIUTHYE-
CKUX OTEPAaIHsX,
IIEPEHOCE YMEHUU
Ha HOBBIE, HECTaH-
JApTHBIE CUTYa-
IIUH.

OObyyarommmiics
B IIOJJTHOM 00B-
eMe  BiIajceT
COBpEMEH-
HBIMHU TIPHHIIU-
maMM BbIOOpa
KOHCTPYKIIU-
OHHBIX MaTepH-
aJIoB;
METOIUKOHN
pa3paboTku
TEXHOJIOTHYE-
CKHUX MPOIIeC-
COB, TEpMHYE-
CKOi1 00pa-
OOTKH CTaJIN U
MUKPOCTPYK-
TYpHOTO aHa-
JIA3a; METO-
JaMH MPUIa-
HUS KOHCTPYK-
[IMOHHBIM Ma-
TepHuaiam He-
00XOIUMBIX
CBOMCTB IIpU
MIPOEKTHPOBa-
HHM, H3rOTOB-
JIEHWH U DKC-
TUTyaTauy u3-
JIeJINN Malllu-
HOCTPOCHHSI,
CBOOO/THO TpH-
MEHSIET TIOJTy-
YCHHEBIC
HAaBBLIKH B CH-
Tyarusx MOBbI-
IIEHHOH CIIOXK-
HOCTH.

[IIxanp! ollecHUBaHMS PpE3yJIbTaTOB HpOMe)KYTOLIHOI\/’I aTTeCTallu U UX OIIMCAHHC!

Dopma npomesrcymouHol ammecmayuu: IK3AMeH.
[IpomexxyTouHast aTTecTarusi 00yJaromuxcsi B GopMe dK3aMEeHa MPOBOIUTCS IO Pe3ybTaTam
BBITIOJTHEHUS BCEX BUIOB y4eOHOU pabOThI, MPEayCMOTPEHHBIX YYEOHBIM IJIAHOM IO JaHHOW JHUCIIH-
muHe (MOJIYJIIO), TIPU STOM YUYUTBIBAIOTCS PE3YyJIbTAaThl TEKYIEro KOHTPOJS YCIEBAEMOCTH B TEUEHUE
cemectpa. OlleHKa CTETEeHU JOCTHKEHHUS O0YYaloNIMMUCS TIAaHUPYEMBIX Pe3yJIbTaTOB OOyUYEHHS I10
TUCIUTIINHE (MOJIYJTI0) TTPOBOJUTCS MPETIoaBaTeieM, BEAYIUM 3aHATHS 10 TUCHUTLIHHE (MOIYIIIO)
METOJIOM IKCIIEPTHOH olleHKHU. [1o uToram mpomMeKyTOUHOM aTTeCTaIlMU 10 TUCITUTUINHE (MOJIYIIIO) BbI-
CTaBJIIETCS OLIEHKA «OTIUYHO», «XOPOIIO», «YIOBIETBOPUTEIHHO» HIIU «HEYIOBIETBOPUTEIHHOM.




K npomesicymounoii ammecmayuu 00nyckaromcsi moabKo CIy0eHmsl, GblNOJIHUSUIUE 8CE 8UObL YHEOHO
pabomul, npedycmompenHvle paboueil npoepammou no oucyuniune « Mamepuanoseoenue u TKM».: 6vl-
NOTHUNU U 3aUWUMUTU 1ADOPaAmMopHble pabombl, HANUCANU KOHMPOAbHYIO paOOmMY HA NOLONCUMENbHYIO
OYEHK).

HlIxana ouenusanus Onucanue

Buvinonnenst gce 6uodvl yuebHot pabomol, npedycmompenHvle y4eOHbIM
niaanom. Cmyoenm OeMOHCmMpupyem cOOmMEencmeue 3HaHUll, YMeHull,
HABbIKOG NPUBEOEHHbIM 8 MAOIUYAX NoKa3amesel, onepupyem npuoope-
MEHHBIMU SHAHUSAMU, YMEHUAMU, HABLIKAMU, NPUMEHSIeM UX 8 CUMYaYUsIX
nosviueHHouU croxcHocmu. Ilpu amom mocym 6vims OONYUeHbl He3HAYU-
mebHble OUUOKU, HEMOYHOCIU, 3AMPYOHEeHUs. NPU AHATUMUYECKUX ONe-
payusax, nepeHoce 3HAHUll U YMeHUull Ha Hogble, HeCMAaHOapmuvle CUmya-
yuu.

Omauuno

Buvinonnenst ece uovl yuebHotl pabomol, npedycmompenHuvle y4eOHbIM
naanom. CmyoeHm OemMOoHCmpupyem HenoaHoe, NPasuibHoe COOmeen-
Xopowo cmeue 3HaHull, YMeHUll, HaA8bIKO8 NPUBCOCHHbIM 6 MAOIUYaAx noKazame-
qel, aubo eciu npu dmom Ovliu donywenvl 2-3 HecywecmeeHmbvle
OWUOKU.

Buvinonnenst ece uovl yuebHotl pabomol, npedycmompenHvie y4eOHbIM
naanom. Cmyoenm 0emMoHcmpupyem coomeencmaue 3Hauuil, 8 KOmopom
oceeujeHa OCHOBHAs, Haubollee BANCHAS YACMb Mamepuand, HO npu
9MOM 0OnyujeHa 0OHa 3HAUUMENbHASL OWUOKA UTU HEMOYHOCMb.

Yooenemsopumenvro

He svinonnen ooun unu 6onee 8u0o8 yuebnoi pabomol, npedycmompeHt-
HbIX yueOHbIM naanom. Cmyoenm deMoHCmpupyem HenoaIHoe coomeen-
cmeue 3HaHull, YMeHUll, Ha8blK08 NPUBEOEHHbIM 8 MAbIUYAx noKazame-
Heyoosnemeopumenvho | netl, 00nyckaromest sHauumenbHule OUUOKY, NPOSGISEmcst OmMCcymemeue
3HAHUL, YMeHUU, HABbIKO8 NOo psady NoKaszamenel, CMyOeHm UCHblIMbl-
saem 3HAYUMebHble 3ampyOHEeHUs NPU ONEePUPOBAHUU SHAHUAMU U YMe-
HUAMU NPU UX NEPeHOoce HA HOBble CUMYAYUU.

DOoHABI OLIEHOYHBIX CpPpeaACTB MPEACTABJCHDI B IIPUJIOKEHU M 1k paﬁoqeﬁ IporpamMme.



7. YueOHO-MeTOAMYECKOE U HH(POPMAITMOHHOE 0O0ecTiedeHue TUCHMILIHHBI.

a) OcHoeHas rumepamypa:
MartepuanoBenenue. Y4eOHUK IS CTYA. BbIcII. yueb. 3aBenenuii / I'. M. Bonkos, B. M. 3yeB —
M.: m3marenscTBo Axagemus, 2011, 400 c.

0) Hononrnumenvnas numepamypa:

1. MarepuanoBenenue. YueOHUK 171 By30B / 1o peaaknueit b. H. Ap3amacosa, I'. I'. Myxuna /
Apzamacos b. H., Makaposa B. 1., Myxun I'. I'. u gp. — M. : uzparensctBo MI'TY um. H. O. bay-
MaHa, 2001, 648 c.

2. Teopus crutaBoB. Metoandeckue ykazanus / mon pegakuueii I'. M. Bonkosa — MI'TY
«MAMM», 2005.

3. Tepmuueckas oopaboTka craneit. Meronuueckue ykazanus / moj pegakiueit I'. M. Bonkosa —
MI'TY «MAMWN», 2008.

4. MamHOCTpOUTENbHBIE MaTepHalibl. MeToauueckue ykasanus / mox penakuueit ['. M. Boin-
koBa — MI'TY «MAMM», 2003.

5. Bei6op cmmaBoB. Meronudeckoe mocobue / moxa pemakiueii I'. M. Bonkoa — M.: MI'TY
«MAMM», 2009.

6.00vemuvie Hanomamepuavl. Yueonoe nocooue /I'. M. Boakoe — M.: KHOPYC, 2011, 168 c.

B) IPOrpaMMHOe of0ecriedyeHre U MHTEPHeT-Pecypchbl:

WuTepHeT-pecypchl BKIIOYAIOT YIeOHO-METOAMYECKAE MaTepraibl B JJICKTPOHHOM BHUJIE, MIPE/-
CTaBJIeHHbIE Ha caiite MockoBckoro [lonutexa B pazaene «bubnanoreka. DIeKTPOHHBIE PECYPCHI»

http://lib.mami.ru/lib/content/elektronnyy-katalog

[Tone3nsle yueOHO-MeTOAMUECKHE U MHPOPMAIIMOHHBIE MaTepPHAIIbI IPEACTABICHBl HA CaiTax:

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



http://lib.mami.ru/lib/content/elektronnyy-katalog
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. MaTepuajbHO-TeXHHYECKOE o0ecrnevyeHne TUCIUIINHBI.

Howmep
ayJIUTOPUHU

O6opynoBanue

1313

Teepnomep Poxsemia TP 5006 (1mit.)
IIpoekTop + sxpan
Muxkpockon MUM-7 (9 mir.)

1304

Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mr.
Teepromep Poxsemia TP 5006 (1 mt.)

Muxkpotsepaomep [IMT-3M (2 mit.)

Jlyna bpunemns — 6 .

Muxkpockon AJIbTAMMU (4 mr.)

1308

Muxkpotsepaomep IIMT-3M (1 wT.)
I[Tpecc st 3anpeccoBKU 00pa3LioB

1309

ckor Axiovert 40MAT — 1 wr.

1316

Muxkpockon AJIbBTAMMU (1 mr.)
Mukpockornt MUM-7 (1 mit.)
Teepaomep Cynep- Poksenn TKC-1M
IIpoekTop

1307

Onekrponeus (Habeprepm 1280°) — 1 .

Onekrponeds (Cron 1100°) — 2 mr.

Onexrporneys ([TK-PK-10/12 1280°) —1mt.

Teepnomep «bpunemwiby Th5004 — 2 .

Teepnomep Poksenna TP 5006 — 1 .

[Teusr mydensnast IIM-10 — 2 .

[TonuposaneHbiit cranok StruersTegraPol- 11 - 1 mit.

OtpesHoii ctanok StruersLaboton — 3 -1 m.

YcraHoBKa 1Sl TOPIIEBOM 3aKaJK1

VYcranoBka ams anektporpasinenus Struers Lectro Pol -5. (1 mt.)
OtpesHoii ctanok (1 mT.)

VYcraHoBKka /715 3anpeccoBku 00pasuos (1 mr.)

Bonst™merp — 4 wr.

®dotoanekTpuueckuit komopumerp KF-77

[THeBMaTHUeCcKUi T (POBANTBHO-NIOJIMPOBANIbHBINA cTaHOK P-20FS-1-R5

1318

[ranrenuupkyns — 15 mr.

[Tpecc ms 3anpeccoBku 00pa3LoB
Jlyna bpunenns — lmr.

Muxkpometp — 2 wrT.

Teepromep TP 5006-M — 1mit.
Teepromep TP5006-02 — 1.
Muxkpotsepaomep [IMT-3M — 1 wr.
Teepromep TK — 1.

Mukpockon Meram-PB1 mir.

NEXSYS ImageExpert™ Sample 2 [Iporpamma a1t Ka4eCTBEHHOTO aHaIHM3a
N300pakeHUH CTPYKTYP METOJIOM CPAaBHEHMS C 3TATOHHBIMH LIKaTaMu MHUKpoO-




9. MeToanveckne peKOMEHAALMH /ISl CAMOCTOSTEIbHOM PadoThl CTY-

JACHTOB

CamocrosrenbHas paboTa sIBISETCS OAHUM U3 BUAOB YUeOHBIX 3aHATHH. Llens camocTosTeTbHOM
pabOTHI — MPAKTUYECKOE YCBOCHUE CTYACHTAMHU BOIIPOCOB METPOJIOTHH, CTAHJAPTHU3ALNH U CePTU(UKA-
[IUH, PACCMaTPUBAEMBbIX B IPOIIECCE U3YUCHUS AUCIUTITUHBI.

AynuropHas caMOCTOATeNIbHAs padoTa Mo JUCHUILIMHE BBITOIHACTCS Ha y4EOHBIX 3aHATUSAX MO
HETOCPECTBEHHBIM PYKOBOJICTBOM MPEMOAABATENS U IO €T0 33/1aHUIO.

BrueayauTopHas camocTosiTenbHasi padoTa BBITOJIHACTCS CTYASHTOM IO 3aJaHHIO TIPETo1aBaTes,
HO 0e3 ero HemoCPeACTBEHHOTO yYacTUs

3agaum caMoCTOATEILHOM PA00OTHI CTYJAEHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITEILHON YU4eOHOM pabOTHI;

- OCBOGHHE COJICpIKAHUS TUCITUTIIINHBI;

- yIUIyOJICHHE COJIEPIKaHMSA M OCO3ZHAHME OCHOBHBIX IMOHATHN JUCIUTIINHBI,

- KCTI0JIB30BaHNE MaTepHaia, COOPaHHOTO U MOJYYSCHHOTO B X0JI€ CAMOCTOATENbHBIX 3aHATHH NS
3¢ (HEeKTHBHON OJTOTOBKH K YK3aMECHY.

Bujabl BHeay1MTOPHOI caMOCTOSITeIbHON PadoThI:

- CaMOCTOSTEIbHOE U3YUYCHUE OTJCIbHBIX TEM JUCHUIIIHHBL;

- IOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K JIabopaTOpHBIM paboTam;

- BBITIOJIHEHUE JIOMAIIIHUX 33/IaHUN TIO 3aKPETICHHUIO TEM;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JaHUH 110 PEIICHUIO TUITMYHBIX 3a/1a4 U YIPaXKHEHUIH;

- COCTaBJICHHE B 0(OPMIICHHE JOKIIAJI0B B pedepaToB MO OTACITHHBIM TeMaM MPOrPaMMBbL;
- Hay4HO-HCCJIe10BaTeNbCKask paboTa CTYIEHTOB;

- y4acTue B TEMaTUYECKUX JIUCKYCCHUSX, OJIMMITNAaX.

JUisi BBINOJIHEHUSI JIIOOOTO BHU/Aa CaMOCTOSATENIbHOW paboThl HEOOXOAMMO MPOWTH CleAyIOIINe
JTarbl:

- OTpe/ieIeHNe 1IeNTH CaMOCTOSITEIbHON paboThI;

- KOHKpEeTHU3allys 03HaBaTeIbHOM 3a7auu;

- CaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOp a/1eKBaTHOTO crioco0a IeHCTBHSI, BEAYIIEro K PELICHUIO 3a/auu;

- IUNTAHUPOBaHHUE PabOThI (CAMOCTOSATENLHON WM C TOMOILBIO IIPENOIaBaTelsl) Hajl 3aJaHHEM;

- OCYILIECTBIJIEHUE B MIPOLIECCE BHIIOJHEHUS CAaMOCTOSATENIEHOW PabOThl CAMOKOHTPOJIS (IIPOMEXKY-
TOYHOT'O M KOHEYHOT0) PE3yJbTaTOB pabOThl U KOPPEKTUPOBKA BBIIIOJIHEHUS pabOTHI;

- pepnexcus;

- Ipe3eHTaIus padOThI.

Bonpocsl, BBIHOCHMbIE HA CAMOCTOSITEJIbHYI0 PadoTy

KoncrpykunonHnas npounocts u MeTo il €€ oueHku (OIIK- 4)
Awmopodusie metamsl (OIIK- 4)
TepmonnacTuunble ¥ TepMopeakTUBHBIE osuMepsl (OTIK- 4)
- uarpamma coctosiaus xene3o-rpagput (OITK- 4)
- JlerupoBannsle uyryHsl. Texuuueckue Tpedoanus 11t uyryHos o I'OCT (OIIK- 4)
- OcrarouHble HANpPsHKEHUS, UX BIUSHUE HA YCTaIOCTHYIO MpoyHOCTh(OIIK- 4)
- Tepmokunernueckue auarpaMmmsl npespaienus aycrenuta (OIIK- 4)
- Crapenue cranu . aycrenuta (OIIK- 4)



- Cranu ¢ TOHM>KEHHOW U PEeriiaMeHTUPOBAHHOMN MPOKATMBAEMOCTBIO JJIsl TOBEPXHOCTHON 3aKaJIKU
aycrenuTta (OIIK- 4)

- Muddysuonnas meramumsanus. CriocoObl MeTau3anuu u o0aactu mpuMeHeHus aycrenura (OIK-
4)

- HWwmnnanTanus nonos aycrenura (OIIK- 4)

- CmaBbl ¢ 3ajaHHBIMU yIIpyTHMH cBoiicTBamu ayctenuTa (OIIK- 4)

- CnuaBbl C aHOMAJIBHBIM TEIIOBBIM paciiupenueM aycrenuta (OIIK- 4)

- TexHuueckas kepamuka. BiusHue BOJOKHHCTBIX HAIlOJIHUTENEH Ha TEPMONPOUYHOCTh KEPaMUKU
aycrenuta (OIIK- 4)

- ABromoOmibHBIE cTeka. CTeKIOKpUCTaUTHYeCKie MaTepualibl (cutaiuisl) aycrenuTa (OIIK- 4)

- OyHKIWOHANTBHBIC HAHOMaTepuanbl. Hanomarepuaisl cemeiictBa gysuiepeHoB aycrenuta (OITK- 4)
- MexaHuzanus ¥ aBTOMaTHU3aIMs IPOLECCOB TEPMUUECKONW 00pabOTKH, MEpHI MO OXpaHEe TpyAa B
TepMuueckux 1exax aycrenura (OIIK- 4)

10. MeToauveckue peKOMEHAANNH VISl TIPenoaaBarTesist

OcHOBHOE BHUMaHHUE MPU U3y4eHHH nucuuiinHbl «Martepuanosenenue 1 TKM» cnenyer yne-
JIATh U3YYECHHUIO COCTaBa, CTPYKTYPbI U CBOMCTB COBPEMEHHBIX METANIMYECKUX U HEMETAJUIMYECKHX
MaTepUajIoB; OCBOCHHMIO OCHOB TEPMUYECKOW, XMMHMKO-TEPMHUECKONH M TepMOMEXaHWYeCKoi oOpa-
OOTKH, METOJIOB CTAaHJAPTHBIX UCTIBITAHUH 110 ONPEICTICHUIO (PU3UKO-MEXaHHUECKUX CBOWCTB U TEXHO-
JIOTUYECKUX TOKA3aTeNe UCIOIb3YEMbIX MATEPUAIOB U TOTOBBIX U3/IETUM.

TeopeTnyeckoe M3yYE€HHE OCHOBHBIX BOIIPOCOB PAa3/EJIOB JUCUHUIUIAHBI JTOJHKHO 3aBEPIIAThCA
MPaKTUYECKOU paboTOi.

Jlnst akTHBU3AMK y4eOHOTO MpoIecca NPy U3yYeHUH AUCIUIUIMHBI YPPEKTUBHO MPUMEHEHUE
MIpe3eHTAIMH 110 PA3TUYHBIM TeMaM JIEKIIUN 1 T1ab0paToOpHBIX padoT.

Jl1st mpoBeieHrs 3aHATUH TTO TUCHUILTAHE UCTIONB3YIOTCS CPEACTBA OOYUCHUS:

- yueOHuKH, nHGOpMaIMOHHbIE pecypchl HTepHeTa;

- CIIpaBOYHBIE MaTEpPUAIIbl U HOPMATUBHO-TEXHUYECKAS JOKYMEHTALIUS;

- METOJIMYECKUE YKa3aHUs JJIsl BBIMOJTHEHHSI TaOOPaTOPHBIX padoT.


http://pandia.ru/text/category/laboratornie_raboti/

ITporpamma coctaBieHa B COOTBETCTBUU ¢ DeepalibHBIM IOCyIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJAPTOM BBICIIIETO 0Opa30BaHUs MO HAIMpaBICHUIO MOATOTOBKU OakanaBpoB 13.03.03 «IHepreru-
YyecKoe MAIIMHOCTPOEHHEe.

IIporpammy cocraBuiIn:

Crapiuii mpenojiaBareib /Tep-Baraunsu 10.C./

IIporpamma yTBep:kaeHa Ha 3aceqaHuu Kadeapnl “MartepuanioBegenue” «  »
2021 r.,mporokoit Ne

3aBeayronuit kadeapoit
npodeccop, 1. T. H. /A . Ulnsanun/

[IporpaMma coriacoBaHa ¢ pyKoOBOJUTENIEeM 00pa30BaTeIbHOM MPOrpaMMbl

/ /

« » 20 I.

[Iporpamma yTBep:keHa Ha 3acelaHUH Y4eOHO-METOANYECKONH KOMUCCHUHU (haKyJIbTETa MAIIMHO-
CTPOCHHUS
[Ipencenarens KOMUCCHH / /

« » 20 r. [Tporokoun:




IIpunoxenue 1

MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPAIIMU
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEX/IEHVE
BBICIIIET'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

Hamnpasnenue noarorosku: 13.03.03 SQHEPTETUYECKOE MAIIIMHOCTPOEHUE
OII (mpoduiib): ««ABTOMATU3UPOBAHHBIE SHEPTETUUECKUE YCTAHOBKI
dopma oO0ydeHHs: OUHas

Kadenpa: «MartepuanoBeneHue»
®OHJ OHEHOYHBIX CPEJACTB
o AMCHUIIJIMHE

Marepuanosenenne u TKM
Cocras: 1. [lacnopT ¢oHa OLIEHOUHBIX CPEICTB
2. OnucaHue OlIEHOYHBIX CPE/ICTB:
PounieBbie urpor
DK3aMeHAIMOHHBIC OUIICTHI
KonTponbnas pabota
Tect
[Tepedens mabopatopHbIX paboT

Cocmasumenu:
Crt. npennogaBaresas  Tep-Baransun FO.C.

Mocksa, 2021 rox
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Tabmauna 3 Ilacnopr @OC no muctumiune "MatepuanoBenenue 1 TKM»"

UX ONpEIENICHUs; BIUSHUE COCTaBa
CTaJIel U CIIaBOB Ha (a30BbIe NpeBpa-
IIEHUs] NIPY HarpeBaHUM U OXJIaX]le-
HUH; OCHOBHBIE BH/JIbI TEPMUYECKOH 00-
paboOTKU M MX BJIMSHME Ha CBOMCTBA
CTaJieil M CIUIaBOB; METO/bl IOBEPX-
HOCTHOT'O YIIPOUHEHUs CTAJIEH U CILIa-
BOB;

KJIacCH(UKALUIO M CBOICTBA JIETHPO-
BaHHBIX CTajel; 0COOEHHOCTH CTpoe-
HUSl U CBOMCTBA I[BETHBIX METAJIJIOB U
CIUIaBOB (Ha OCHOBE AaJllOMUHUS, THU-
TaHa, Me/IN); CTPOCHUE U CBOMCTBA Ty-
TOIJIaBKUX METAJJIOB M HUX CIUIABOB;
CTPOEHHUE U CBOICTBA METAJUIOKEPAMHU-
YECKHUX CIUIABOB;

BJIMSIHUE COCTaBa W CTPOCHMsI ILIacT-
Macc U pe3MH Ha X CBOMCTBA; OCOOEH-
HOCTH MEXaHMYECKHX CBOMCTB IJIACT-
MacC ¥ PE3UH U UX OCHOBHBIE OTJIMYUS
OT METaJNINYECKUX KOHCTPYKIIMOHHBIX
MaTEpUAJIOB; XapaKTEPUCTHKH, KJIACCH-
¢uKaluo cBONCTBA KOMIO3UIIMOHHBIX
MaTepHalioB;, KpPUTEpUU BbIOOpa KOH-
CTPYKLIMOHHBIX MaTEpUaJIOB C YYETOM

Koxg xomne- | DnemeHThI KOMIeTeHIMN (YacTh KoM- | KoHTposmpyeMbie Moayiu, ITepuo Bunsl Crnocobrr | CpexnctBa
TEHLIUU METCHIINH ) pazaenbl (TeMbl) AUCUUILIUHBL | AUYHOCTD | KOHTPOJISL | KOHTPOJIS | KOHTPOJIS
o paboyeil mporpamme KOHTPOJIS
| 2 3 4 5 6 7

OIIK-4 3HaHuA: Pazgener 1-14 TEK, KP YceTHO Tect
3HATh CTPOCHUE METAJIJIOB U CILIABOB U ITA T IT KP
UX BJIHSHHC HAa CBOMCTBA; MEXaHHYE- 2 DK3. Omier
CKHE CBOMCTBA MaTEPHAJIOB U CIIOCOOBI JIP
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OCOOCHHOCTEH AKCILTyaTallil COOpPY-
KEHU#, MalllMH ¥ 000PYI0BaHUS.

YMenus: Pazgener 1-14 TEK, KP YceTHO Tect
yMeTh O00OCHOBBIBAaTH BBIOOpP KOH- ITA T IT KP
CTPYKLIMOHHBIX MaTepUajoB NpU pa3- €] OK3. Ouet
paboTKe U3IEIUMH MaIIMHOCTPOCHUS; JIP

000CHOBBIBaTh BHIOOp pallMOHAIBHBIX

METOJIOB TEPMUUYECKOW OOpabOTKH u

YIOPOUYHEHHUS, TOBBIIICHUS HM3HOCO-

CTOMKOCTH U KOPPO3MOHHON CTOMKO-

CTH CTaJICH U CIJIaBOB;

MPOBOANTH AHANU3 TEXHHUYECKOTro CO-

CTOSIHUS PA3JIMYHBIX JETaJEeH METaIo-

KOHCTPYKIIUH.

Haspixm: Pazgener 1-14 TEK, KP YceTHO Tect
BJIAJIETh COBPEMEHHBIMU MTPUHITATIAMU I1A T 11 KP
BbIOOpAa KOHCTPYKLUMOHHBIX MaTepua- €] OK3. buner
JIOB; METOJIUKOMN pa3paboTKU TEXHOIIO- JIP

TMYECKHUX IPOLIECCOB, TEPMHUYECKOU
00paboOTKK CTalu U MUKPOCTPYKTYp-
HOTO aHaJM3a; METOJaMHU TPHIAHHS
KOHCTPYKLIMOHHBIM MaTepuaiaM HeoO-
XOIMMBIX CBOWCTB TPH TPOEKTUPOBA-
HUM, U3TOTOBJIEHUU U HKCIUTyaTalluH
W3JIeJIMH MallIMHOCTPOEHUS

- CokpateHust opM OLIEHOUHBIX CPEJCTB CM. B mpuinoxennu 2 k PIT.
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Ipuiaoxenue 2

Ilepeuens ouenounvix cpeocme no oucyunaune «Mamepuanoeedenue u TKM»

HaunmenoBanue orieHO4Y-

HpCIICTaBJICHI/IC OIICHOYHOI'0 CPCACTBA

Ne OC HOTO CpEZICTBA Kpartkast xapakTepucTrka olileHOYHOTO CPEACTBA B ®OC
CoBMecTHas! 1€ATENbHOCT IPYIIIBI 00YYarOIIKUXCS U MeJaroru-
YEeCKOro pabOTHHUKAIOJ YIPaBICHUEM IeJaroruyeckoro padot-
1 JlenoBast W/Win poJieBasi Hrpa [HUKA C LEbI0 PelIeHus] y4eOHBIX U MPO(PECCHOHATBHO - opueH- | Tema (mpobiema), KOHIENIHS, POJTU |
(An) TUPOBAHHBIX 3a/la4 IIyTEM HUTPOBOTO MOJEIHPOBAHUS PEATbHON | 0XKHMIAEMBINA PEe3yNbTaT MO Kaxa0H Urpe
rpoOieMHOM cuTyanuu. [103BoIsIeT OlleHNBaTh YMEHHUE aHAITA3H-
[pOBaTh U pelIaTh TUIMHYHBIE TPOodeccCHnoHaNbHbIC 3aJa4H.
) KonTponbnas padota CpencTBO MPOBEPKU YMEHHM NMPUMEHSATH NMOJyueHHble 3HaHMs |[KOMIUIEKT KOHTPOJBHBIX 3aJaHMM 10 Ba-
(K/P) TUIS pEIlIeHUs 3a/1a4 ONPEICICHHOTO THIIA [0 TeMEe WM pa3Aeny pUaHTam
Tecr Cucrema CTaHIApTU3UPOBAHHBIX 33JaHUM, IO3BOJIIONIAs ABTO-
3 (T) MaTHU3UPOBATh NIPOLEYPY U3MEPEHHs YPOBHS 3HAHUM U YMEHUU @OH/I TECTOBBIX 3aJaHUN
0OyJaroIerocs.
OneHka crnocoOHOCTH CTYAEHTAa IPUMEHUTH MOJTYUYEHHbIE paHee
T P i p Ilepeyenp mabopaTopHBIX paboOT U HX
3HAHUA IS IPOBEICHMS aHAIN3a, OIbITa, SKCIIEPUMEHTA U BbI-
4 JlaGopaTtopusie padoTs (JIP) OCHAIIICHHE
MIOJIHEHUS MOCIEIYIOIINX PacueToB, a TAK)KE COCTaBJICHUS BbI-
BOJIOB
Jluanor npernoaaBatess co CTYAEHTOM, 11€Jb KOTOPOIro — CUCTe-
VYceTHBIl onpoc MaTHU3alys U YTOUHEHUE UMEIOINXCS Y CTYACHTa 3HaHUH, Ipo-
5 P . y = ycerya - 1P KoMIuIekT 3k3aMeHalnOHHEBIX OUIETOB

(D -ax3ameH)

BE€pKa €T0 MHAWBHUAYAJIbHBIX BO3MO>KHOCTEH YCBOCHUS MaTCpU-
ajla
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1. DK3aMeHAIMOHHBbIE ONJIETHI

1. Haznauenue: Mcnonb3ytoTes Juisi IPOBEIECHUS MPOMEXYTOYHOM aTTECTALUU 110 AUCIUILIUHE
"Marepuanoenenue u TKM"
2. B Ouier BKJIFOUEHO TPH 3a/1aHUS:
3aganue 1. Bompoc s npoBEpKH TEOPETUUECKUX 3HAHUU;
3amanue 2. 3aj1aua AJi1 MPOBEPKU YMEHUS IPUMEHATHh TEOPETUUECKUE 3HAHMS;
3ananue 3. [IpoBepka HaBBIKOB. [ [pakTHUYeCcKOE BBHIMOJHEHHUE 3a/ITaHUS .
3. KoMmuiekT sk3aMeHaIMOHHbIX OmieToB BKIIOYaeT 30 OuieToB (mpuiararrcs).
4. PernameHT sKk3ameHa: - Bpemst Ha moJAroToBKy T€3MCOB OTBETOB - 10 40 MuH
- C1oco0® KOHTpOJIS: YCTHBIE OTBETHI.

5. IlIxana olieHUBaHUS:
"OTIMYHO'" - €CJIU CTYACHT ITyOOKO U IPOYHO OCBOMJI BECh MaTepUal IPOrpaMMbl 00y4EHUs,
MCYEpIBIBAIOIIIE, TIOCTIEI0BATENIbHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro U3Jlaraet, He 3aTpya-
HSETCS C OTBETOM IIPH U3MEHEHUHU 3a1aHus], CBOOOIHO CIPABIISETCA C 3a/layaMu U MIpaKkThye-
CKHMHU 33JJaHUSIMH, IPAaBUJILHO OOOCHOBBIBACT MIPUHSATHIC PELLICHUS.
"Xopomo"- ecnu CTyAEHT TBEP/IO 3HAET NPOTrPaMMHBIN MaTepuall, FpaMOTHO U 110 CYLIECTBY
€ro M3J1araeT, He JOIyCKAeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOMPOC, BlageeT Heo0X0-
JUMBIMUA YMCHHUSIMH U HABBIKAMU TIPU BBITIOJTHCHUH MTPAKTUYCCKUX 33 JaHMM.
"Y10BJIETBOPUTEIBLHO'" - €CITU CTYACHT OCBOUJI TOJIHKO OCHOBHOW MaTepuai MporpaMMbl, HO
HE 3HACT OTJCJBHBIX TEM, JIOMYCKAEeT HETOYHOCTH, HEAOCTATOYHO MPAaBUIIbHBIE (DOPMYIUPOBKH,
HapylIaeT MocieA0BaTeIbHOCTh U3TI0KEHUS IPOrPaMMHOI0 MaTepuasa U UCIIBITHIBACT 3aTPY-
HEHUS B BHIMIOJTHCHUH MTPAKTUYCCKHUX 3aJaHHM.
"Hey10B/1IeTBOPUTEIBHO'" - €CITU CTYJCHT HE 3HAET 3HAYUTEIHHOM YacTH MPOrPaMMHOTO MaTe-
puaiia, I0ImycKaeT cepbhE3HbIC OMMOKH, C OONBITUMU 3aTPYAHCHUSMH BBITIOTHSET MPAKTUICCKUE
3a/laHusl.

Kaxnoe 3amanue sk3aMeHallMOHHOTO OMIIeTa OI[EHUBAETCS OTACIbHO. OOIIeH OIEHKOM SIB-
JISieTCs cpeiHee 3HaUEHUE, OKPYTIIEHHOE JI0 1IeJIOTr0 3HAUCHUSI.
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BapuaHT 3k3aMeHallHOHHOTIO OMIeTa

MUHHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUCKON OEJIEPALIMN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJIEHME BBICIHET'O OBPA3SOBAHI S
«MOCKOBCKHM MOJJMTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHM MMOJIUTEX)

daxynpreT MammHocTpoeHHs, Kadenpa «MaTepruaroBeieHIe»
Jucunmmna «MarepuanoBenenue 1 TKM» ObpazoBatensHas nporpamma 13.03.03 SHEPTETUYECKOE MA-
IMMHOCTPOEHME

3K3AMEHAIIMOHHBIN BUJIET Nel

1. narpamma Fe-C. M3MeHeHne XUMHUUYECKOTO cocTaBa (a3 B IMpoIecce MepBUYHON U BTOPUIHOM
KpUCTaNIM3aluuu ctaiu 45.

2. [ToBepxHOCTHAsI 3aKayKa, BUJbI U 00IaCTH TIPUMEHEHUSI.

3. Pactimdposars Mapky Merautonponykuuu: {18 u 1ath ee XapakTepucTUKy (Ha3BaHKE, HA3HAUYCHUE,
CBOMCTBA, 0COOCHHOCTHU CTPYKTYPBI U TEXHOJIOTHH).

Ilepeyenb BONIPOCOB Ha IK3aMeH
1. duarpamma Fe-C. Xapakrtepuctuka a3 u ctpykrypHbix coctapisitomux (OIIK- 4)
2. Inarpamma Fe-C. Omnpenencaue Xxumuueckoro coctasa (a3 B cmiase ¢ 4,3 % C npu 1400°C
(OIIK- 4)
3. dnarpamma Fe-C. I3MeHeHne XUMUYECKOTO cocTaBa (pa3 B mporiecce NepBUYHON U BTOPUIHOM
kpuctaumnzauuu crainu 45(0I1K- 4)
4. lnarpamma Fe-C. MI3MeHEeHnE XUMHYECKOTO COCTaBa (a3 B MpoIlecce MEPBUYHON U BTOPHYHON
kpuctammnzauuu crainu 30 (OIIK- 4)
5. Ilonstue o crumaBax. TBepable pacTBOPHI, MEXaHUYECKHE CMECH, XHUMUYECKUE COCIMHEHMS
(OIIK- 4)
6. Jlnarpamma coCTOSIHUS IBOMHBIX CIIJIABOB C HEPACTBOPUMBIMU B TBEP/IOM COCTOSIHUU KOMIIO-
Hentamu (OIIK- 4)
7. Quarpamma Fe-C. M3meneHne xumMuueckoro cocrana (a3 B poliecce NEPBUUHON U BTOPUUHOM
kpuctammzauuu cmasa ¢ 5 % C (OIIK- 4)
8. unarpamma Fe-C. M3MeHneHne xumudeckoro cocrasa ¢a3 B Ipoliecce NepBUYHON U BTOPUUHOM
kpuctammzauuu cranu Y12 (OIIK- 4)
9. Huarpamma Fe-C. Xapaktepuctuka (a3, y4acTBYIOIIUX B IBTEKTUYECKOM IpEBpALLEHUU
(OIIK- 4)
10. quarpamma Fe-C. Onpenenenue xumuieckoro coctasa (a3 B ciuiase ¢ 5,5 % C mpu 1300°C
(OIIK- 4)
11. Jlmarpamma COCTOSIHUSI IBOMHBIX CIIJIABOB C OTPAHUYEHHON paCTBOPUMOCTBIO KOMIIOHEHTOB B
tBOpAOM cocTosiHuu (OIIK- 4)
12. quarpamma Fe-C. Onpenenenue xumudeckoro coctasa (a3 B cruiase ¢ 4,3 % C mpu 1147°C
(OIIK- 4)
13. Iuarpamma Fe-C. Onpenenenue xumuueckoro coctasa (az cramu Y12 npu 1100°C (OIIK-
4)
14. Tnarpamma Fe-C. Onpenenenne xumudeckoro cocrasa ¢a3z B cmase ¢ 0,8 % C npu 727°C
(OIIK- 4)
15. Inarpamma Fe-C. Onpenenenue xumuyeckoro coctana (a3 cranu Y8 npu 1100°C (OIIK- 4)
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16. dIuarpamma Fe-C. Omnpenenenue xumuyeckoro coctasa ¢a3 B ciuiase ¢ 4 % C npu 1400°C
(OIIK- 4)

17. Aunarpamma Fe-C. 3MeHeHHe XUMHUECKOTO cocTaBa (pa3 B mporecce MepBUYHON U BTOPUY-
HoM kpucTtaum3anuu ctainu Y8 (OIIK- 4)

18. duarpamma Fe-C. 3MeHneHre XuMHUECKOTo cocTaBa (a3 B mporecce NepBUYHON U BTOPUY-
HoM kpucTtaum3anuu ciiasa ¢ 3 % C (OIIK- 4)

19. Inarpamma Fe-C. Onpenenenne xumudeckoro cocrasa ¢a3s B cmase ¢ 5,5 % C mpu 900°C
(OIIK- 4)

20. Inarpamma Fe-C. 3MeHneHre XuMH4ecKoro coctasa (a3 B mporecce nepBUYHON U BTOPUY-
HOM KpucTtaum3anuu ciuiasa ¢ 4,3 % C (OIIK- 4)

21. JImarpamma Fe-C. Xapakrepuctuka (a3, ydyacTBYIOUIMX B 3BTEKTOMIHOM MpPEBpALCHUU
(OIIK- 4)

22. Nuarpamma Fe-C. OBTexTuueckoe u 3BTekrougHoe npeppamieHue (OIIK- 4)

23. Inarpamma Fe-C. Onpenenenue xumudeckoro cocrara ¢as B cmase ¢ 2,5 % C npu 900°C
(OIIK- 4)

24. luarpamma Fe-C. Onpenenenue xumuueckoro cocrasa (a3 B cruiase ¢ 2,5 % C mpu 1300°C
(OIIK- 4)

25. Iunarpamma Fe-C. Onpenenenue xumudeckoro cocrasa ¢a3z B ciase ¢ 4,3 % C npu 727°C
(OIIK- 4)

26. lnarpamma Fe-C. Omnpenenenue xumuueckoro cocrana ¢a3s B cruiase ¢ 1,5 % C npu 800° C
(OIIK- 4)

27. lmarpamma COCTOSIHUS JBOMHBIX CILIABOB C HEOTPAHHUEHHOM pacTBOPUMOCTHIO KOMIIOHEHTOB
B TBepaoM coctosinnu (OIIK- 4)

28. OcoGeHHOCTH IBTEKTHUECKOTO MpeBparieHus 1BoiHbIX ciiaBoB (OIIK- 4)

29. KpacHOJIOMKOCTbh H XJIQJIHOJIOMKOCTh CTajH. [IpHYiHbI BOSHUKHOBEHHS U CIIOCOOBI yCTpaHe-
Hus (OIIK- 4)

30. Kpucramumszanus craos. [Ipasuino ¢as. [Ipasuno kornentpamnumii (OITK- 4)

31. ATOMHO-KPUCTAJUTMUECKOE CTPOSHUE METAILIOB. THUIBI KPUCTAJUIMYECKUX PEIIETOK U MX Xa-
pakrepuctuka (OIIK- 4)

32. 3akoHOMepHOCTH KpucTauuzanuu. CTeneHb MepeoxaxaeHus, YUCIO0 IIECHTPOB KPUCTAILIHU-
3allMu, CKOPOCTTh pocTa KpucTtauioB. AMop¢Hbie Metamisl (OIIK- 4)

33. denaputHas nukBanus. [IpuurHbl BO3HUKHOBEHUS U criocoOb! yecTpaneHus (OIIK- 4)

34. JledekThl KPUCTATUIMUECKOTO CTPOCHUS. BiusHUe MIOTHOCTH JUCIIOKAIMI HA POYHOCTh Ma-
tepuaios (OIIK- 4)

35. CtpyKTypHBIE€ 1HarpaMMbl YyT'yHOB. BiusiHue ckopocTu oxjaxJaeHus: U rpaduTU3NPYIOIINX
KOMIIOHEHTOB Ha Kpuctau3anuio yyryna. Oroen (OIIK- 4)

36. BnusiHue cTeneHy nepeoxyakaeHus Ha rpouecc Kpuctaun3anui. CTpoeHue ciuTka. 30Halb-
Has nmukBaiusa(OIK- 4)

37. BnusiHMe CTEeNEHH NMepeoxyIaXAeHNs Ha Beanunny 3epHa. Moaudunuposanue (OIIK- 4)

38. OcHOBHBIE BUIBI XUMUKO-TEPMUYECKON 00paboTku, nx ocobennoctu (OIIK- 4)

39. CtpoeHue u CBOMCTBA TPOOCTHUTA 3aKkayika U Tpooctuta oTimycka(OIlK- 4)

40. MapreHcutHoe npeBpaiteHue u ero ocooennoctu (OIIK- 4)

41. I'a3oBble eMeHTalMsI M HUTpolleMeHTanus. VX cpaBHUTENbHASI OLIEHKA U 00JIacTh MPUMEHE-
Hus (OIIK- 4)

42. IloBepxHOCTHas 3aKaika, Buabl U o0iactu mpuMmeHeHus (OIIK- 4)

43. [lonnas n HenonHas 3akanka craneit (OIIK- 4)

44. llemenTtanusi. Buasl mporiecca, mapameTpbl, 0071acTH MPUMEHEHHS U TOJTy4aeMble CBOMCTBA
(OIIK- 4)

45. CtpoeHue U CBOMCTBA MApTEHCUTA 3aKaJKu U MapTeHcuTa otycka (OIIK- 4)

46. IIpeBpallieHue ayCTeHUTA MPU HEMPEPHIBHOM OXJIaxaeHUU. OCOOEHHOCTH MEPIUTHOTO Ipe-
BpamieHusi. Ctpykrypsl nepautaoro tumna (OIIK- 4)

47. Otnyck. Bunel otnycka. Mi3sMeHeHue cTpykTypsl 1 cBoiicTB npu otirycke (OIIK- 4)
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48. IIpoxanuBaeMoOCTb U 3aKaIMBaeMOCTb. PaKTOPBbI, BAUSAIOLIUE HAa IPOKAIIMBAEMOCTb. BiinsHue
npokayimBaeMocTu Ha cBoicTBa ctanu (OIIK- 4)

49. Orxur 11 pona, ero Buael, ux HazHaueHue (OIIK- 4)

50. JledexTol 3akanku U MmeToabl ux npeaynpexaeHus (OIK- 4)

51. Texnonorus xoBkoro uyryHa(OIIK- 4)

52. Kputnueckue Touku MH u Mk. VX 3aBUCHUMOCTB OT COAEpKaHUs yIiIepoaa U JETUPYIOIIUX
anemeHToB B cTanu(OIIK- 4)

53. OcoOEHHOCTH TEXHOJOTHH TepMUuUYecKoi 00padboTku aropamromuHa(OIIK- 4)

54. OrnyckHas xpynkocts | poaa. [Ipuunnel Bo3HuKHOBEeHUS U MeToAbl ee ycrpaneHusa(OIIK- 4)
55. O6paboTtka 3akaneHHou cranu xomoaoM(OIIK- 4)

56. OcoOEHHOCTH TEXHOJIOTHH TepMUYECKOi 00paboTku ObicTpopexymie cranu (OIIK- 4)

57. Kputnueckue Touku Al, A3, Acm. [IpeBpamienus B cranu npu 3tux temneparypax(OIK- 4)
58. Ynyumenne. CTpoeHHE U cBOWCTBA copOuTa oTimycka u copoura 3akanku (OIK- 4)

59. IloBepxHOCTHAas 3aKajika: razomiameHHas u 3akaika TBY (OIIK- 4)

60. [IpeBpatenus npu oTmycke 3akaieHHou cranu. Bunel oriiycka (OIIK- 4)

61. CriocoOblI 3aKaiKu: HEeTpepbIBHAS, MPEPBIBUCTAs, cTyneHuaras, nzorepmuueckas(OIIK- 4)
62. OcoberHOCTH TepMuIecKkoil 00padboTku erupoBanHbix craneit (OIK- 4)

63. OTKUT 1 HOpManHU3alus CTad. PexXUMbL, XapaKTepUCTUKA IOJy4aeMOW CTPYKTYPbI U CBOMCTB
(OIIK- 4)

64. Hakiien u pexpucraminsanus metamios (OIIK- 4)

65. Harpes cranu. Hacnencreennoe 3epHo. [leperpes u nepexor(OIIK- 4)

66. Omxur I pona, ero Bunbl, ux HazHaueHUue(OIIK- 4)

67. AzotupoBanue. [lapamerpsl iporiecca, cBoiicTBa u oomactu npumeHeHus(OIIK- 4)

68. Bunbl Tepmudeckoit 00padoTku, nx HazHaueHue (OIIK- 4)

69. 3akanka cranu. Onpeaenenre 3Ha4eHU OCHOBHBIX [1apaMeTPOB: TEMIIEpaTypbl HarpeBa, -
TEJIbHOCTh Harpea, ckopoctu oxiaxaenus (OIK- 4)

70. 3akanouHsle cpeibl, ocHOBHbIE TpeboBanus Kk HUM(OIIK- 4)

71. OtnyckHas xpynkocts Il pona. [IpruunHbl BOSHUKHOBEHHS U METO/Ibl €€ YCTPAHEHUS U MIPEy-
npexaeaus(OIK- 4)

72. Hurpouemenranus. [lapameTps! nporiecca, cBoiictBa u obnactu npumeHenus (OIK- 4)

73. Jlmarpamma nzotepMuyeckoro npespaiienus aycrenuta. (OIK- 4)

75. PacmmdpoBars Mapky meramionpoaykuuu: XBI' u naTh ee XapakTepHCTUKYy (Ha3BaHHE,
Ha3Ha4yeHHe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHonoruu) (OIIK- 4)

76. PacumdpoBars Mapky Mmetamutonpoaykimu: [IIX15 u nate ee xapakTepucTUKy (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTHU CTPYKTYpbl U TexHonoruu) (OIIK- 4)

77. PacmmudpoBare Mapky Mertamnonpoaykuuu: J[18 u mate ee xapakTepucTHKy (Ha3BaHUE,
Ha3Ha4YeHHe, CBOMCTBA, 0COOEHHOCTHU CTPYKTYpbl U TexHonoruu) (OIIK- 4)

78. PacmmdpoBaTh MapKy MeTaIONPOAYKIMU: AMTr U JaTh ee XapakTepuCTUKy (Ha3BaHUE,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTHU CTPYKTYpbl U TexHonoruu) (OIIK- 4)

79. PacummdpoBath MapKy METAIIONPOIYKIIUU: Y8 U JaTh €€ XapaKTepUCTUKY (Ha3BaHUE, HA3HA-
YeHHe, CBOICTBa, 0cOOeHHOCTU CTPYKTYphl U TexHosnoruu) (OIIK- 4)

80. BausiHue erupyronmx 3JeMEeHTOB Ha ouMopHoe npeBpalieHue xenesa. Knaccupukanus
nerupoBanHbIX ctanei (OIIK- 4)

81. PacmmdpoBats mMapky Meramnonpoaykuuu: BK8 u mate ee xapakrepuctuky (Ha3BaHHeE,
Ha3Ha4YeHHe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHoiorun) (OIIK- 4)

82. OcHOBHBIE MTOKa3aTeNN (PU3UKO-MEXaHUUECKUX CBOWCTB MAaTEpUAJIOB U METO/IbI UX OIpeielie-
nus (HB, HR, HV, o8, oT, 9, KCU) (OIIK- 4)

83. PacmmdpoBare Mapky metamuonpoaykuuu: ber3nc u gate ee XapakTepucTUKy (Ha3BaHue,
Ha3Ha4yeHHe, CBOMCTBA, 0cOOeHHOCTU CTPYKTYphl U TexHonorun) (OIIK- 4)

84. Pacmm¢poBath Mapky Metayutonpoaykiuu: CU15 u nate ee xapakTepUCTHUKY (Ha3BaHue,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYphl U TexHonorun) (OIIK- 4)
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85. PacummdpoBars Mapky Metayutonpoaykiuu: Cranb 45 1 1aTh ee XapaKTepUCTHKY (Ha3Have-
HHUE, Ka4eCTBO, MECTOIoJIo)KeHre Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHOJIOTUH)
(OIIK- 4)

86. Pacmmdposare mapky metamutonpoaykuun: 12X18H10T u nate ee xapakTepucTuKy (Ha3Ba-
HUE, Ha3HaUYEHHEe, CBOWCTBA, 0COOEHHOCTHU CTPYKTYphI U TexHojorun) (OIIK- 4)

87. Pacmudposate mapky Metayutonpoaykuun: P18 u naTh ee xapakrepucTuky (Ha3BaHUe, Ha3Ha-
YeHHUe, CBOICTBA, 0OCOOEHHOCTH CTPYKTYpHI U TexHosorun) (OIIK- 4)

88. Pacmudposats mapky metamonpoaykiuu: 110I'13J1 u naTh ee xapakTepuCTHKy (Ha3BaHUE,
Ha3Ha4Y€HHE, CBOICTBA, 0COOEHHOCTU CTPYKTYphl U TexHosnoruu) (OIIK- 4)

89. Pacmmudposare mapky Mmeramutonpoaykmuu: bpOd6, 5-0, 15 u mare ee xapakTepUCTHKY
(Ha3BaHUWE, HA3HAYCHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHI U TexHoJorun) (OIIK- 4)

90. MukpoMexaHuKka KOMIIO3ULIMOHHBIX MAaTE€PHUaIOB C BOJOKHUTHIM HamojHurteneM. Kpurnue-
CKasl ITTMHA BOJIOKHA. AITUTUBHOCTH cBOMCTB komno3uTa(OIIK- 4)

91. Pacmudposare mapky metamumonpoaykuuu: 25XI'T u naTh ee xapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4Y€HHE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphl U TexHosnorun) (OIIK- 4)

92. PacumdpoBars Mapky metaimonpoaykiuu: 08X13 u mate ee xapakTepUCTHKY (Ha3BaHUE,
Ha3Ha4Y€HHE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphl U TexHonoruu) (OIIK- 4)

93. Turan u ero crassl. ColicTBa 1 oosnactu npumenenus (OIIK- 4)

94. BricokoTemnepaTypHble MaTepuasl. JXKapocToiikocTs H kaporpoyHocts (OIIK- 4)

95. MaruuToTBep/ible U MarHuTOMsArkre marepuaisl. KospuutusHas cuiia. @akTopbl, BIUSIOIINE
Ha MarHuTHbIe cBoiicTBa MaTepuanoB (OIIK- 4)

96. Pactndposats Mmapky Metaimonpoaykuuu: 38XMIOA u nate ee xapakTepucTUKy (Ha3BaHHE,
Ha3HauY€HHE, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHonoruu) (OIIK- 4)

97. PacumdpoBars MapKy Meramionpoaykiuuu: AJI2 u naTh ee XapakTepUCTUKY (Ha3BaHHE,
Ha3HauY€HHE, CBOICTBA, 0COOEHHOCTU CTPYKTYphl U TexHonoruu) (OIIK- 4)

98. Pacumdposars Mmapky meramuionpoaykuuu: KU 30-6 u nath ee xapakTepucTHKy (Ha3BaHue,
Ha3HauY€HHE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphl U TexHonoruu) (OIIK- 4)

99. PacummdpoBats Mapky Metamonpoaykuuu: bpC30 u nate ee xapakTepucTHKY (Ha3BaHUE,
Ha3HauY€HHE, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHoiorun) (OIIK- 4)

100. PaciudpoBats Mapky metarionpoaykiuu: BU 120-4 u nate ee XxapakTepuCTUKY (Ha3BaHHE,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTHU CTPYKTYpbl U TexHonoruu) (OIIK- 4)

101. PacingpoBats Mapky Metamtonpoaykuuu: BCt3cn u 1aTh ee xapakTepucTHKy (Ha3BaHUE,
Ha3Ha4eHHe, kauecTBo, oco0eHHocTu TexHosorun) (OIIK- 4)

102. PactugpoBaTts Mapky MeTayutonpoaykiuu: Cranb 08K 1 1aTh ee XapaKTepUCTHKY (Ha3Ha-
YyeHHe, KauyecTBO, MecTomnoiokeHre Ha nuarpamme Fe-C, crpykrypa) (OIIK- 4)

103. PacmudpoBats Mapky MeTtayutonpoaykiuu: CT3Kn U JaTh €€ XapaKTepUCTHKY (Ha3BaHME,
Ha3Ha4YeHHe, kauecTBo, ocooeHHocTu TexHomorun) (OIIK- 4)

104. Pacumdpoate mapky Metamutonponykiuu: TT8K6 u nate ee xapakrepucTuky (Ha3BaHME,
Ha3Ha4YeHHe, CBOMCTBA, 0COOEHHOCTHU CTPYKTYpbl U TexHonorun) (OIIK- 4)

105. PacmmugpoBats Mapky Metaionpoaykuuu: JI70 um naTh ee xapakTepuCTHKY (Ha3BaHME,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYpbl U TexHonoruu) (OIIK- 4)

106. PacumdpoBare Mapky metamnonponaykuuu: bpb2 u nate ee xapakrepucTuky (Ha3BaHME,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTHU CTPYKTYphl U TexHonoruu) (OIIK- 4)

107. Pacmm¢poBaTh MapKy MeTaIoNnpoAyKuuu: Y12A u naTth ee XapakTepUCTUKY (Ha3BaHMUE,
Ha3HauYeHHe, Ka4ecTBO, MecTomnonoxkeHne Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHO-
norun) (OIIK- 4)

108. Cranu as ITaMIIOBOTO HHCTPYMEHTA X0JIOAHOTO U ropsuero aedopmuponanus (OIIK- 4)
109. PacimudpoBats Mapky Metaruonpoaykiuu: Ctans 30A u 1aTh ee XapaKTepUCTHKY (Ha3Ba-
HUe, Ha3HaueHue, CBOMCTBA, 0COOEHHOCTH CTPYKTYphl U TexHonorun) (OIIK- 4)

110. PacumdpoBars mapky metamnonpoaykuuu: T15K6 u nath ee xapakTepucTHKy (Ha3BaHHUE,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYphl U TexHonorun) (OIIK- 4)

111. MaprencutHo-ctaperoiue ctaiu. Coctas, TexHonorus, ceoiictea (OIIK- 4)
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112. Hanomarepuansl. CTpykTypa, cBoiicTBa, npumeHenue (OIIK- 4)

3aganus 151 KOHTPOJIbHOW PadoThI

no agucuumuimHe «Matepuanosenenue 1 TKM»
(HaMEHOBaHHUE AUCLUILIHHBI)

- OLCHKA «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM CTYACHT BBIIIOJIHHUII BCC
MNPEATOKEHHBIC 3aJaHN U HE JOITYCTHUII CYIIECTBEHHBIX OH_II/I6OK;

- OICHKA «XOpOHIO» BBICTABIACTCA CTYACHTY, C€CJIM CTYACHT BBIIIOJIHUI BCC
MMPEATOKEHHBIC 3aJaHNH, HO JOITYCTHUJI 1-2 CYHICCTBCHHBIC OIJ_II/I6KI/I,

- OLCHKA «YAOBJICTBOPUTCIIBHO», €CJIN CTYACHT HC BBIIIOJHUII IOJIHOCTHIO OAHO
3a1aHHuC,

- OICHKA «HCYAOBJCTBOPHUTCIBHO» €CJIN CTYACHT HC BBIIIOJHHWII ITIOJITHOCTHIO ABa
3aJaHHus.

Tema «Yraepoaucteie cranu u uyryHsd» (OIIK- 4)

IIpumeps! 3ananuit
3AJJAHUE Ne 1

1.Hayeptute B Macimrade nuarpaMMy COCTOSIHUS JKETI€30-YTJIEPOJUCTHIX CIIJIAaBOB HA CTaHIApPT-
HOM OJaHKe, TIOCTaBbTe OyKBEHHBIE 0003HaueHus. Ha3zoBute (a3pl U CTPYKTYpHBIE COCTABIISIO-
1IMe B KOKI0M 001acTu nuarpamMmsl ((has3sl 3aKITIOUUTE B KBAJIPATHBIC CKOOKH )

2. B xakux nipezenax uamensercs xumudeckuii coctan (%C) aycTeHuTa Mpu MEPBUYHON KPUCTAII-
nu3anuiu crasa ¢ 1,8 %C? Kak Ha3bpIBaeTCs 3TOT CILIaBA U KAKYIO CTPYKTYpPY UMEET ITPU KOMHAT-
HOM TeMIlepaTrype B COOTBETCTBUU C IMAarpaMMOi JKene30-yriaepoa?

3. Hanumwure cxeMy mpeBpallieHust ais cranu, coaepxamen 0,8 %C npu temnepatype 727°C.
VYxkaxute xumudeckuil coctaB (%C) nns ¢a3, yyacTBYIOIIKMX B 3TOM IpeBpaiieHuu. Yto npea-
CTaBJIAIOT cO00M 3TH (pa3bl, KaKyI0 UMEIOT KPUCTAJUTHUECKYIO PEIIETKY U CBOHCTBA?

4. Jlana cranb mMapku Y10A. YkaxuTe Kjaacc 3TOH CTalu MO KauecTBY (OOBIYHOrO KadecTBa, Ka-
YeCTBEHHAsl, BBICOKOKAYECTBEHHAs), a TAK)KE CPEe/IHEe COJlepKaHUe YIIIepoaa U CTPYKTYpY 3TOM
CTaJIi IpU KOMHATHOW TeMIepaType B COOTBETCTBUU C JUATPAMMOM KeJle30-yTIiIepo/l.

5. Mana crans mapku BCTSkn. Ykaxkute ee KauecTBO, YTO O3HAYAIOT OYKBBI U IIU(PHI BXOAIINE
B MapkupoBKy. Ilo kakum mokasarensiM (XUM. COCTaB, MEXaHUUECKHUE CBOICTBA) MPOU3BOAUTCS
KOHTPOJIb 3TOU cTanu?

3AJJAHUE Ne 2

1. Haueptute B Macuirabe quarpaMMy COCTOSIHUS JKEJE30 - YITIEPOAUCTHIX CIUIAaBOB HA CTaHAAPT-
HOM OJlaHKe, MOcTaBbTe OYKBEeHHBIE 0003HaueHus1. HazoBute (ha3wl U CTPYKTYpHBIE COCTABIISIO-
M€ B KaXJ10i 001acTu 1uarpaMMsl (¢a3bl 3aKJII0OYUTE B KBapaTHbIE CKOOKN)

2. Kakue ¢a3bl BXo4T B coctaB nepnurta? Jlaiite XapakTepuCTHKY 3TUX (a3 U YKaXKUTE KOHIIEH-
TpalMIo B HUX yIJIepo/ia P KOMHAaTHOW TeMIeparype

3. CmnaB coxepxut 5 %C. Onpenenure KoHIEHTpaluio yriaepona B ¢gazax npu 1000°C. Kax
Ha3bIBAETCS 3TOT CILIaB?

4. Nan uyryH mapku CHU15. Yto o603HauatoT OykBbl U HUGPHI, BXOAsMKE B MapkupoBKy? Kakas
¢dopma rpacuta B 3TOM uyryne?
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5. Jana cranp mapku Y 10A. YkaxuTe Ki1acc 3TOH CTald MO KauecTBY (OOBIYHOTO KadecTBa, Ka-
YeCTBEHHAs, BRICOKOKAYECTBEHHAsI), a TAKXKE CpeJHee CoJIep)KaHue yriiepoja U CTPyKTypy ITou
CTaJIM P KOMHATHOM TeMIIepaType B COOTBETCTBUU C AUArPaMMOM KeJle30-yIiIepo

Tema: «Tepmuueckas o6padotka» (OIIK- 4)

[Tpumepsl 3aganuii

3ananue Ne |

1. Uto Ha3bIBaeTCs MOJHOM 3aKAJIKOW U JIJIs KaKUX cTaliel ee npumeHstoT? Hauepture
cXeMy IOJIHOM 3aKaJIKi M BBICOKOTEMIIEPATypPHOI'O OTIycKa (B KoopauHarax t-t) cranu 50 u
YKaXHUTE CTPYKTYPY Ha Ka)XJO0M 3Tare TepMooOpadOTKH (10 3aKaJIKH, ITOCIIE 3aKaJIKH, [TOCIIe
OTITyCKa)

2. Kak npoBozst noBepxHocTHY!O 3akasiky TBU? Ykaxkute pekoMeHyeMy0 TONIUHY CII0s,
CTPYKTYpPY ¥ TBEPAOCTb ITIOBEPXHOCTH U CEPALIEBUHBI cTaiu nocie 3akanku TBY. Kak
PErylupyIOT TOJIINHY 3aKaIeHHON 30HbI?

3. Kak BnusieT Ha NpOKaJIMBaeMOCTh pa3Mep 3epHa ayCTeHHUTA?

4, B cranu 50 mocne 3akaiku nmoiydeHa cTpykrypa M3+®. Ykaxkute mapaMeTphl 3aKaiiku (t
Harpesa, V 0XJ1.) OTHOCUTENIbHO KpUTHYECKUX. OLIEHUTE IPAaBUIBHOCTb PEXKUMA 3aKaJIKH

3amanue Ne 2

1. Yo Takoe ynmyumenue? Kakyroo CTpyKTypy U TBEpJOCTh UMEET CTajlb MOCJIE YIyUIICHUs ?
[IpuBenuTe npumep yiaydiaeMon CTaiau

2. OO0BbsicHUTE BIMSHNE BEIMUMHBI 3€pHA ayCTEHUTA Ha NpoKaiuBaeMocTh ctaiu. Cranb 40
JBYX IJIABOK UMeeT 3epHO cooTBeTcTBeHHO No3 u Ne5. Kakas miaBka OyzieT UMETh OOJBIIYIO
IIPOKAJIMBAEMOCTb U IToYeMy?

3. C Kakoii LeNbI0 U JIJIS KaKUX CTajiel MPUMEHSIOT ieMeHnTanuio? Hauepture cxemy
LEMEHTAINH U Tocieayoei Tepmoodpadotku mist cranu 25X T. Ykakute TBEpIOCTb
MOBEPXHOCTH U TOJIIMHY YIPOYHEHHOTO CJIOS

4. Kakast ckopocTh oxJ1ax/1eHHs Ha3bIBaeTCsl KpuTudeckoil? Kakue cTrpykrypsl 00pasyrorcs
B CTaNu Y8 MpH OXJIaXKAEHUH co ckopocThio V1 u V5. Uto npencTaBisioT cob6oil Ha3BaHHBIE

CTPYKTYpPBI?
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MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNCKOU OEJIEPALINN
®denepallbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUS
MOCKOBCKUI MOJTUTEXHUYECKUN YHUBEPCUTET

Hanpasnenue noarotoBku:
13.03.01 TermtosHepreTuka 1 TEIJIOTEXHUKA
OIT (mpodmiib): «TemnosHepreTHIeCKHe yCTAHOBKH, CUCTEMBI U KOMILIEKCHI
Kadenpa: «MarepuanoBeneHue»

(manMeHOBaHME Kadeaphl)

HesioBas (poseBas) urpa Nel (OIIK- 4)

no agucuumuinHe «MartepuanoBegaenue u TKM»
(HauMEHOBaHUE JAUCLUILIHHBI)

1 Tema (mpo0JieMa) MaKPOAHATMS CTAMM . ... vvunreeeennreeennnneeennnneenns
2 Konuenuusi Mrpbl: MPOBEEHNE UCCIICIOBAHMS TEMIUIETA pelibca, MaKpouutuda ae-
tanu, 3akanennoil TBY, makpounuda cBapaoro coequnenus. [1o kaxmnomy obpasity
ONPEACIISIETCA METOIMKA TPABJICHUS, OIIMCHIBAETCS BBISIBIICHHAS CTPYKTYpa
3 Posiu:
- cHadamBHUK OT K o ;
SIPI V.45 045 537 (6100) (531 (0) - 1 N <) 1 0T ;
4 O:xuaemblii (e) pe3yJbTaT (bI) Je7acTCs 3aKIIOYCHUE O IPUEMKE JIETAIHN C TEXHUYE-
CKHM O0OCHOBAHHUE TPHHITOTO PEIICHUS ...'vvvnrrreennnnsnns

- OLICHKA «3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIU CTYACHT 0€3 OIMOO0K OIpeesisieT Me-
TOAUKY TPABJICHHMS, OITUCHIBAET BBISBICHHYIO CTPYKTYPY, IPABWIBHO JENIAET 3aKI0UYCHUE
0 Ka4yeCTBE UCCIIENyEMOH ACTAIIH;

- OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIA CTYACHT HE BJIaJIE€T METOIUKON
TpaBJIEHUS, HE MOKET MPABUIBHO UAECHTU(DHUIIMPOBATH UCCIETYEMYIO CTPYKTYPY...........

CocraBurenb Tep-Baransun H0.C.

(moamucek)

« » 20 T

HesoBas (posaeBas) urpa Ne 2 (OIIK- 4)

no gucuumuinie  «Marepuanosenenue u TKM»

(HauMEHOBaHUE AUCLUILIHHBI)

1 Tema (mpo6seMa) 3aKamKa U OTITYCK CTATH . .. uuvenreenneeenneenneennneannens

2 Konuenuusi Urpbl OrpeiesieHne ONTUMATIBLHON TeMIepaTyphl 3aKalKu CTaidu 45 u 3Ha-
YEHUs1 KPUTUYECKUX TOUEK, YCTAHOBJICHUE BIUSHUSA CKOPOCTH OXJIAXK]ICHUS HA TBEP-
JOCTh, U3yYE€HUE MUKPOCTPYKTYPHI CTAJICH MOCIe TEPMUUECKONH 00pabOTKH

3 Posu:

-.cHAvAIbHUK L3I .. ;

- . JMHKCHEPBI-UCCIEMOBATEIIM . . ¢ e.eeeete et etteeat e et et e et et e eate et e aaeeneeneen ;

4 O:xuaemblii (e) pe3yJbTaT (bl) IeTacTCs 3aKIIOYCHUE O COOJTIOICHUH MPABHIIBHON
TEXHOJIOTHH MPU MPOBEACHUH 3aKATKHU CTATA 45......ovviieene.
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- OIIEHKA «3a4TEHO» BBICTABIISIETCS CTYICHTY, €CIIU CTYJEHT 0€3 OIMOOK OMUCKHIBACT Ipe-
BpaIeHUsI, TPOUCXO/ISIINE MTPH 3aKAJIKE CTaJIH; 1aeT PEKOMEHAIIUH TT0 PeKUMaM 3a-
KaJKu cTanm 45;

- OLICHKA «HE 3a4YT€HO» BBICTABIISICTCS CTYJICHTY, €CJIA CTYACHT JIONyCKaeT Ipyobie
OIIMOKHU TPHU OMUCAHUU TIPEBPAILLCHUM, TPOUCXOASAIINX MPHU 3aKAJIKE CTaJIM; 1aeT Helpa-
BHJIbHBIC PEKOMEHIAIUH 110 PEKUMaM 3aKaJIKW CTaH 45

CocTaBuTeNb Tep-Baransun 10.C.
(moxuch)

« » 20 r.

O0pa3ubl BonpocoB u3 GOHIA TECTOBBIX 3aIaHUH

Tema: «Muxpoananus craan» (OIIK- 4)

3apanue Ne 1

1. Uto Ha3bIBaeTCA CTPYKTYpOI Marepuasna’?

a) MIEPOXOBATOCTh MMOBEPXHOCTH; 0) BUAUMOE CTPOCHHE; B) HAJTHUKE TPELIUH

2. Yro Takoe XJIaJHOJIOMKOCTb?

a) yMEHbILIEHUE TBEPJOCTH MIPH HU3KUX TeMIIeparypax; 0) oXpymnuuBaHHe MaTepuaa npu
HU3KUX TEMIEpaTypax; B) MPOYHOCTh MaTepualia Mpu HU3KUX TeMIlepaTypax

3. Haubonee 6maronpuaTHbIM coueTaHUEM (PU3UKO-MEXaHUYECKUX CBOMCTB 001a1al0T

a) KPYITHO3EPHHUCTHIE; 0) MEITKO3EPHUCTHIC; B) CBOMCTBA HE 3aBUCAT OT BEJIMYMHBI 3€pHA

3amanue No 2

1. IIpu kaKoM yBeJIMYEHUHU U3y4alOT MUKPOCTPYKTYpY?

a) menee 100 pa3; 6) 6oiee 50 pa3; B) HEBOOPYKEHHBIM IT1a30M

2. Kakoii XUMHYECKHI 3JIEMEHT BbI3bIBACT XJIATHOJIOMKOCTh?

a) cepa; 0) dpocdop; B) yriepon

3. YBenuyeHue HoMepa 03HavaeT CeAyIollee U3MEHEHUE BEIMYUHBI 3€pHa
a) yBeluuyeHue; 0) yMEHbIIEHNE; B) HE O3HAYAET

3amganue Ne 3

1. Ha xakom mpunIumne padboTtaet MeTauiorpaguaeckuii MUKPOCKOTT?

a) MPOXOKJEHUE CBETa Yepe3 MaTepual; 0) oTpakeHUE CBETa MaTEPHUAIOM; B) OTIIONIEHUE CBETA
MaTepuaioM

2. Kakoit XuMu4ecKuit 2IEMEHT BBI3bIBACT KPACHOIOMKOCTh CTaNN?

a) yrepon; 0) cepa; B) docdop

3. CKoIbKO HOMEPOB COAEPIKUT LIKAJa OLIEHKH BETMYMHBI 3€pHA cTann?

a)7;6) 10;B) 5

3ananue Ne 4

1. Kak onpenenuTs yBelIndeHne MUKPOCKoIa?

a) (yBenmu4eHne OKyisipa) — (yBennueHue o0bekTuBa) =; 0) (YBeNUUECHHUE OKYIIsipa) +
(yBenmueHue oObeKTHBA) =; B) (YBEIMUEHHUE OKYJIApa) X (yBeIUYEHUE OObEKTHBA) =

2. Yro Takoe KpacHOJIOMKOCTb CTaJIn?

a) nmoteps npouHocTH npu Harpese Boiie 1000°C; 6) oxpynuuBanue npu Harpese Boiiie 1000°C;
B) IIPOYHOCTb IPU BBICOKUX TEMIIEpaTypax

3. Kak o1ieHMBalOT BEIMYUHY 3€pHA CTaTH?
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a) MyTeM TpaBlieHUs] MUKpouutn(da; 6) MyTeM CpaBHUBAHUS C ITATIOHOM; B) IIyTeM
OTpaXkaTeJIbHOU CITOCOOHOCTH

3ananue Ne 5

1. Yto o3Hauvaer 3anuck X507

a) yBemmuenue 6oinee 50 pas; 0) yBenuuenue B 50 pas; B) yBenuueHue menee S50 pas

2. MoXHO 111 BU3yalbHO OOHApPYXHUTh ochop B craimm?

a) na, pu coaepkanuu 6onee 1,2%; 0) na, mpu cogepxannu Mmenee 1,2%; B) HET, Ipu JTFOOOM
CofiepKaHUH

3. Kak BBISBISIOT rpaHMIIbl 3epeH MeTasuia?

a) MMyTeM CPaBHEHHUSI C ATAJIOHOM; 0) IyTEeM TPaBJIECHUS MUKPOLLIH(A; B) METOJOM XUMHUUYECKOTO
aHanmm3a

3amanue Ne 6

1. Yro Takoe pazpeniaroniasi ClocoOOHOCTh MUKpPOCKOIa?

a) MUHHUMAaJIbHOE PACCTOSIHUE MEXY JABYMS BUAMMBIMH Pa3JeIbHO TOUKaMH; 0) MaKCUMaJIbHOE
paccTosiHIEe MEXAY ABYMS BUIUMBIMU Pa3IeIbHO TOYKAMH; B) YBEIIHUEHUE MUKPOCKOTIA

2. B xaxom Buze Haxonutcs ¢pocdop B ctanu?

a) B BHJIE TBEPJIOTO PACTBOPA MPH JIFOOOM CONIEpKaHUM; 0) B BUIE XUMUICCKOTO COCAMHCHHUSI
Bhiie 1,2%; B) B Buze TBepAoro pacteopa ao 1,2%

3. Yro Takoe 3BTEKTUKA?

a) JIETKOTJIaBKasi CMeCh; 0) XUMUYECKOe COETUHEHNE; B) TBEP/bII pacTBOP

3ananue Ne 7

1. Yto Ttakoe peruika?

a) BUANMOE CTPOEHHUE MaTepHuaia; 0) cIernok peibeda MOBEpXHOCTH; B) ¢poTorpadust
MTOBEPXHOCTH

2. Cepa BBI3BIBACT KPACHOJIOMKOCTh CTJIM, €CJIM OHA HAXOJUTCS B BUJIC

a) cynbduaa Mapranua; 0) cynbQuaa xenesa; B) TBEpJIOTo pacTBOpa

3. OBTeKTHKA Cynb(huaa XKeJe3a ¢ KeIe30M P HOPMaIBHOH Temieparype

a) XpyIka; 0) mIacTU4YHa; B) yrpyra

3anganue Ne 8

1. C yBenmueHueM JITTHHBI BOJIHBI CBETA Pa3peniaromiasi CliocOOHOCTh MHKPOCKOTIA
a) yBEIMYUBAETCS; 0) YMEHBIIAETCS; B) HE U3MEHSETCS

2. ®ocdop obpasyer ¢ xene3oM

a) TBEP/BI pacTBOpP; 0) XMMHUECKOE COSAMHEHNE; B) HE B3aUMOJICICTBYET

3. DBTEeKTHKA Cynb(uaa xenes3a ¢ )xene3oM rpu temmneparypax Boire 1000°C

a) mIaBuTCs; 0) XpyIKa; B) MIacTUYHA

3ananue Ne 9

1. Yem Gombllie MUHUMAJIbHOE PACCTOSHUE MEXKTy IBYMSI BUIUMO Pa3/iebHO TOUKaMHU, TEM
paspernraromnas crmocoOHOCTh

a) 6ombIie; 0) MEHBIIIE; B) HET 3aBUCUMOCTH

2. ®ocdop B cTasgx o0pasyeT C KeJle30M

a) TBEpAbIH pacTBOp; 0) XMMUYECKOE COETUHEHNE; B) HE B3aUMOJICHCTBYET

3. Oxcuasl

a) IUIaCTHYHBIL; 0) XPYIIKU; B) YIPYTH

3amanne Ne 10
1. Ha xakoM mpuHIuie paboTaer pacTpOBbIi 3JEKTPOHHBIN MUKPOCKOTT?
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a) MPOXOKJEHUE MOTOKA AIEKTPOHOB Uepe3 MaTepual; 0) OTpakeHUE MOTOKA IIEKTPOHOB
MaTepHajoM; B) OTPaKEHHE CBETa MaTePHAIOM

2. Cepa obOpa3syerT ¢ xeae30M

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

3. Cynwsdun mapranma npu temmneparypax Boiie 1000°C

a) XpYIoK; 0) IMJIaCTUYEH; B) IIABUTCS

Samanue Ne 11

1. ITpu KaKOM yBEITHMYEHUHU TPOBOISAT MUKPOAHAIH3 CTAIN?

a) 6bosee x50; 6) He menee x100; B) He menee x1000

2. Kak onieHuBaIOT coiepKaHue HEMETAJUTMYECKUX BKIIFOUEHUN B cTaln?

a) METOJIOM XMMHUYECKOTO aHaIK3a; 0) MyTeM CPaBHEHUS C ITAJIOHOM; B) TI0 TBEPIOCTH 0Opasiia
3. Yto Takoe okcuabl?

a) OKHCJIBI yIiiepojia; 0) CMECh OKHCJIOB; B) OKHCIIBI XKeye3a

3amanue Ne 12

1. Yo Takoe XJIaJHOJIOMKOCTE?

a) YMCHBIIICHUE TBEPJJOCTH ITPH HU3KUX TEMIIeparypax; 0) oXpyImuuBaHHE MaTepuasa mpu
HU3KHUX TEMIEpaTypax; B) IPOUHOCTh MaTepHalia IpU HU3KUX TeMIepaTypax

2. CKOJIBKO 0AJITOB COJEPIKUT IIKAJIa OLIEHKH KOJMYECTBA HEMETAJUIMUECKUX BKITIOUCHUN B
cranu?

a) 10;6) 5;8) 7

3. K HeMeTaIInueCKUM BKIIFOUEHHSIM B CTAJIM OTHOCATCS

a) hocdop; 0) cynbdUIBI U OKCHIIBI;, B) YIIIEPOJ

Saganue Ne 13

1. Kakoii XuMHU4YeCKHI1 3JIEMEHT BBI3BIBACT XJIATHOJIOMKOCTh CTaJIH?

a) cepa; 0) pocdop; B) yriepon

3. [Ipu KaKOM yBEIMYCHUH TPOBOISAT MUKPOAHAIH3 CTAIN?

a) He meHee x1000; 6) 6onee x50; B) He menee x100

3. Haubonee 6maronpuaTHbIM coueTaHUEM (PU3NKO-MEXaHUYECKUX CBOMCTB 001a1al0T
a) CBOICTBA HE 3aBHUCST OT BEIMYHHBI 3€pHA; 0) METTKO3EpHHUCTHIE; B) KPYITHO3EPHUCTHIE

3amanue Ne 14

1. Kakoif XuMu4eCcKuil 37IeMEHT BBI3bIBACT KPACHOIOMKOCTh CTANN?

a) yrepon; 0) cepa; B) docdop

2. Ha xakoM nmpuHIIHIE paboTaeT 3MeKTPOHHBIN MUKPOCKOM?

a) OTpaXXCHHUH CBETa MaTepraaoM; 0) TPOXOXKICHUH MOTOKA JIEKTPOHOB Uepe3 MaTepua; B)
OTpakKeHUHU TIOTOKA IEKTPOHOB MaTepUaIoM

3. VYBenuueHne HOMEpa O3HAYALT CIeIyoIIee N3MEHEHHE BETMUMHBI 3epHa

a) yMeHbIlIeHUe; 0) HE 03HAYAET; B) YBEITUUYCHUE

3ananue Ne 15

1. YUto Takoe KpaCHOJIIOMKOCTh CTaJIN?

a) moreps npouHocty npu Harpese Boiie 1000°C; 6) oxpymuuBanue npu Harpese Boiiie 1000°C;
B) IPOYHOCTb MPHU BBICOKUX TEMIIEpaTypax

2. Yem OombIlie MUHUMAJIBHOE PACCTOSTHUE MEXK/TY JIByMSI BUIMMBIMU Pa3JebHO TOUKAMH, TEM
paspeniaronas cnocooHOCTh

a) HeT 3aBUCUMOCTH; 0) Ooubliie; B) MEHbIIIE

3. Cxounbko 0asioB COACPKUT LIKajIa OLEHKH BETMYUHBI 3epHa CTaIn?
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a)7;6)10;B8) 5

Samanue Ne 16

1. Uto Takoe okcuibI?

a) CMECh OKHCJIOB; 0) OKHCIIBI JKeJI€3a; B) OKHCIIBI YIIepoaa

2. Kakoif XuMHU4Y€CKUI 3JIEMEHT BBI3bIBAET KPACHOJIIOMKOCTh CTaJIH?

a) cepa; 0) dpocdop; B) yrieposa

3. Ha xakoM npuHIHIIEe paboTaeT MeTaUIOrpaguuecKuii MUKPOCKOTT?

a) OTpaXCHUH CBETa MareprayioM; 0) MOIVIOUIEHUH CBETa MAaTepUaIoM; B) POXOXK/ICHUU CBETa
Yyepe3 Marepua

3amanue Ne 17

1. Oxcupapl

a) XpYIKH; 0) ynpyru; B) MiIaCTUYHBI

2. Kaxoit XUMHYeCKHI 3JIEMEHT BBI3BIBACT XJIQAHOJIOMKOCTE CTaJIH?
a) hocdop; 6) yrmepon; B) cepa

3. [Ipu kakoM yBeIMUYEHUHU U3y4alOT MUKPOCTPYKTYpY?

a) 6omnee 50 pa3; 6) HEeBoOpYyKeHHBIM Ti1a3oM; B) meree 100 pas

3aganue Ne 18

1. Cepa BbI3BIBAaCT KPACHOJIOMKOCTD CTaJIM, €CJIM OHA HaXOAUTCS B BUJIE

a) TBEPJOTo pacTBopa; 0) cuib(uaa xenesa; B) Cylb(uaa Mapraia

1. Yro Takoe pazpeniaronias CiocoOHOCTh MUKpPOCKOIa?

a) yBeIMYEHUE MUKPOCKOIA; 0) MUHUMAaJIbHOE PACCTOSIHHE MEXIY JABYMS BUAMMBIMU Pa3/IeIbHO
TOYKaMH; B) MAKCHMAIILHOE PACCTOSHUE MEKIY ABYMS BUTUMBIMH Pa3AeIbHO TOYKAMHU

3. Kakoli XuMHUUYECKHUM 3JIEMEHT BBI3bIBAET XJIAHOJIOMKOCTh CTaIn?

a) cepa; 0) pocdop; B) yriepon

3aganue Ne 19

1. ®ocdop obpazyer ¢ xene3om

a) XMMUYECKoe coeTMHeHNe; 0) TBepAblil pacTBOP; B) HE B3aUMOACHCTBYET

2. Yro o3Havaer 3anuck X507

a) ysenuueHue MeHee 50 pas; 6) yBenuuenue B 50 pas; B) yBenuueHue 6onee 50 pa3

3. YTo Takoe XJ1aJHOJIOMKOCTh?

a) IPOYHOCTh MaTepuaia Mpyu HU3KUX TeMIreparypax; 0) oXxpynuuBaHUEe MaTepuaia Ipu HU3KUX
TeMIeparypax; B) yMEHbIICHHE TBEPAOCTH MPH HU3KUX TeMIepaTypax

3ananue Ne 20

1. K HemeTammn4eckuM BKITIOYEHUEM B CTAJIM OTHOCSTCS

a) cynb(Muasl 1 OKCHIBL; 0) yrepon; B) hocdop

2. Yro Takoe KpacHOJIOMKOCTb CTaIn?

a) oxpynuuBaHue npu Harpese Bbiiie 1000°C; 6) mpouHOCTh NPU BBICOKUX TEMIIEPATYPaX; B)
oTepst MpodHocTy pu Harpese Boie 1000°C

3. Kak onpenennts yBenn4eHne MUKpOCKoma?

a) (yBenuueHue oKyisipa) + (yBennueHue o0bekTuBa) =; 0) (YBeIUUeHHE OKYIsIpa) X
(yBenmueHue 0o0beKTHBA) =; B) (YBEIHUEHUE OKYIsipa) — (yBenU4eHHE 0OHEKTHBA) =

3amganue Ne 21
1. Kak BIUsIOT HEMETATNYECKUE BKITIOUCHHUS Ha MPOYHOCTHh METAJLIOB?
a) YBEJIMYUBAIOT; 0) HE BIUAIOT; B) YMEHBIIAIOT
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2. Ha xakoM mpuHIHIE padboTaeT MeTauorpaguaecKuii MUKPOCKOT?

a) TMOIVIOIICHHUE CBETa MarepuajoM; 0) IPOXOXKICHUE CBETA Yepe3 MaTepral; B) OTpaXKCHHE CBETa
MaTepuaIoM

3. Ha xakom npuHIUIe paboTaeT pacTPOBBIA 3IEKTPOHHBIM MUKPOCKOIT?

a) OTPKEHUH CBETa MaTepPHaJIoM; 0) MPOXOXKACHNUH MOTOKA IEKTPOHOB Yepe3 MaTepHall; B)
OTpaXKeHUU MOTOKA IEKTPOHOB MaTepraIoM

3amanue Ne 22

1. Kak onieHuBaroT coyiepxaHue HEMETaUIMUYECKUX BKIIIOUEHUHN B cTamu?

a) 1o TBepAOCTH; O) METOJOM XMMHUUYECKOTO aHAJIK3a; B) IIyTEM CPABHEHUS C 3TaJJOHOM

2. Ilpu kakoM yBEJIMYEHUH U3YUYaIOT MUKPOCTPYKTYpY?

a) HEBOOPY )KEeHHBIM Tita3zoM; 0) meHee 100 pa3z; B) 60mee 50 pa3

3. Yem Oosibllle MUHUMAJIBHOE PACCTOSIHUE MEXK]TY IBYMsI BUIIUMBIMU PE3ICIHHO TOUKAMH, TEM
paszpelaromiasi CocoOHOCTh

a) HeT 3aBUCUMOCTH; 0) OOJIbIIIe; B) MEHBIIIE

3ananue Ne 23

1. CkonbKO 0aJIIOB COAEPKHT IIKaJIa OLEHKH KOJMYECTBA HEMETAIUTMUECKUX BKIIFOYCHUH B
cranu?

a) 10;6) 7;B) 5

2. UTo Ha3bIBAIOT CTPYKTYpOM MaTepuaa?

a) IIepOXOBATOCTh MOBEPXHOCTH; 0) HaJIMUME TPEIIUH; B) BUANMOE CTPOCHHE

3. C yBenuueHHeM JJIUHbBI BOJIHBI CBETA pa3pellarolias CiocoOHOCTh MUKPOCKOIIA

a) He U3MeHseTCs; 0) yBEJIIMUMBAETCS; B) YMEHbBILIAETCS

3ananue Ne 24

1. YBenuuenue Oasia 03HaYaeT CielyIolIee H3MEHEHNE COAEpKAHUI HEMETAaUINYECKUX
BKJIFOUCHU

a) yMeHbllIeHUE; 0) HE 03HAYAET; B) YBEJIUUYECHUE

2. Cepa BbI3bIBaET KPACHOJIOMKOCTh CTaJIM, €CJIM OHA HAXOIUTCS B BUJE

a) cynbduaa sxxenesa; 0) TBEpPIOTro pacTBopa; B) CyIb(puIa MapraHiia

3. Yro Takoe perumka?

a) CIIETOoK penbeda MoBepxXHOCTH; 0) hoTorpadusi MOBEPXHOCTH; B) BUIUMOE CTPOCHUE
Matepuaia

3amanue Ne 25

1. HemeTannuueckue BKIIOYSHUS U3YYalOT HA MUKpouuindax ¢

a) MOJINPOBAHHOM MOBEPXHOCTHIO; 0) TPABIEHOM MOBEPXHOCTHIO; B) NUIM(POBAHHOMN
MMOBEPXHOCTHIO

2. B xakom Buze Haxomutcs pocdop B ctamu?

a) B BUJIe XUMUYECKOTO coenuHeHus 10 1,2%; 6) B Buae TBepaoro pacteopa a0 1,2%; B) B Buze
TBEPJIOTO pPacTBOpA MPHU JHOOOM COEpKAHUU

3. Uto Takoe pazpemiaromniasi CocOOHOCTh MUKPOCKOTa?

a) MAaKCUMaJIbHOE PACCTOSTHUE MEXKTY ABYMSI BUAMMBIMH Pa3/IeIbHO TOUKaMu; 0) YBETUUCHUE
MHUKPOCKOIIa; B) MUHIMAJIbHOE PACCTOSHUE MEKIY JBYMS BUTUMBIMU Pa3AeIbHO TOYKAMHU

3aganue Ne 26

1. llens TpaBieHus: MUKpoIuHda

a) BBISIBJICHHE MUKPOCTPYKTYPBI MeTasia; 0) BEIpaBHUBAHKE MTOBEPXHOCTH; B) BHISIBICHUE
HEMETAJUIMYECKUX BKIIOUCHUN
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2. MoxHO 71 BU3yaJlbHO 00HapyXuTh hocop B cranu?

a) 11a, npu coaepkanuu Mexee 1,2%; 0) HeT, pH JII000M Colep>KaHUU; B) J1a, IPU COJEP>KaHUU
6oinee 1,2%

3. Uto o3Hauaer 3anuch x50?

a) yenmmuenue B 50 pa3; 0) yenuuenue meree 50 pa3; B) yBenudenue 6omee 50 pas

Tema: «Maxkpoanaau3 craan» (OIIK- 4)

3amanue Ne 1

1. IlpuroroBiieHue MakpouIuda BKIIOYAET ONEPaIUH:

a) Mex. o6paboTtka, nummdoBanue, moauposanue; 0) Mex. o6padboTka, nutrdpoBaHuE, TPABICHUE,
B) Mex. 00paboTka, TOTUpOBaHHUE, TPABJICHUE

2. B nedopmupoBannom cruiaBe 3HaueHne KCU u & B0k BOJIOKHA:

a) BBIIIIC; 0) HIDKE; B) OJIMHAKOBBI

3. Coenunenue cepeOpa BXOAUT B COCTAB PEaKTHUBA:

a) auis Tiryookoro Tpasnenus; 0) baymana; B) ['eitna

3ananue Ne 2

1. ITpu oxnakIeHUM CIIUTKA 00pa3yeTCs 30Ha KPYIMHBIX OPHCHTUPOBAHHBIX 3€PCH:

a) Mpu OBICTPOM OXJIAKICHUU; 0) MPU HAIIPABICHHOM OTBO/IE TEIUIA; B) MPH MEJICHHOM
OXJIAXKICHUH

2. Hayim4me Ha MOBEPXHOCTH MU3JIOMA YYACTKOB C OJISCTSINEH 1 IEPOXOBATON TTOBEPXHOCTHIO
XapaKTepHO JIJIS:

a) KPUCTAJUIMYECKOTO U3JI0Ma; 0) BOJIOKHHCTOTO M3JIOMa; B) YCTAJIOCTHOTO U3JIOMa

3. HarpeB ucmonb3yloT B Iporecce:

a) IyOOKOTo TpaBlieHHs; 0) TpaBJeHUE peakTUBOM baymaHa; B) TpaBJjcHUE peakTHBOM | eiiHa,

3ananue Ne 3

1. JleHApUTHOM JIMKBUAALMEW HA3bIBACTCS:

a) HEOTHOPOJHOCTh XUMUYECKOTO COCTaBa B 00beMe OTHOTO 3€pHa; 0) OHOPOIHOCTD
XUMHUYECKOTO COCTaBa B 00bEME OJJHOTO 3€pHA; B) HEOJHOPOIAHOCTh XUMHUYECKOTO COCTaBa B
o0beMe CIUTKa

2. B nedopMrpoBaHHOM CILJIaBE 3HAUEHUE Gy BIOJIb BOJIOKOH 110 CPABHEHUIO C MTOTIEPEUHBIM
HalpaBJIeHUEM:

a) BBIIIE; 0) HIDKE; B) OIMHAKOBHI

3. B uznome nposiBisieTcst 30Ha A0JI0Ma:

a) B KpUCTAJNINYECKOM; 0) B BOJIOKHUCTOM; B) B YCTaJIOCTHOM

3ananue Ne 4

1. JIukBuanuen Ha3bpIBaeTCA:

a) OTHOPOJTHOCTh XMMHUYECKOTO COCTaBa; 0) HEOMHOPOJHOCTh XMMHUYECKOTO COCTABa; B)
HEOJTHOPOJHOCTh MEXaHUYECKUX CBOWCTB

2. Cepa HaXOUTCS B CTAJIA B BUJIE

a) MnS; 6) MnSOy; B) HaS

3. ®pakrorpadueil Ha3pIBAIOT U3yUEHUE!

a) u3noma Jetanu; 0) Makpouruda; B) eIoi aqeTanu

3aganue Ne 5

1. JlerkonnaBkue NpUMeCH KOHIIEHTPUPYIOTCS B:

a) NIaBHBIX OCAX JICHAPHUTA; 0) MEKOCHOM MTPOCTPAHCTBE; B) MEXKIY 3€pHAMHU MeTajia
2. Kpucrammueckuil U3710M CIIIaBa CBUJIETEIBCTBYET O:

a) XpYIIKOM pa3pylIeHnH; 0) BI3KOM pa3pylIeHUH;
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3. [Ipenen mpoOYHOCTH CIUIaBa MIPH PACTSHKEHUU 0003HAYAIOT!
a) of}; 6) o; B) KCU

3amanue Ne6
1. IImacTHYHOCTH CIUIaBa XapaKTepU3YyIOT:

a) MpeesoM MPOYHOCTH MPHU PACTSHKEHUU; 0) OTHOCUTENBHBIM YIJTHHEHUEM TP PACTSKEHUU; B)

K03((HUITUEHTOM YIapHOH BA3KOCTH

2. B cocraB peaktuBa ['eliHa BXOAUT:

a) cepHas KUCJIOTa; 0) COJsTHAs KUCIIOTA; B) XJIOPUCTHIN aMMOHUH
3. BOJIOKHUCTBIN U3JI0M CILIaBa CBUJIETEIIBCTBYET O:

a) XpYIIKOM pa3pylLIeHnH; 0) BI3KOM pa3pyIIeHUH

3amganue No7

1. BOJOKHUCTBIN U37I0M UMEET MTOBEPXHOCTh

a) MIEpOXOBaTyI0; 0) OIECTAIIYIO 3ePHHUCTYIO; B) MATOBYIO
2. MakpOoCTyKTypOH CIlJlaBa Ha3bIBACTCS:

a) CTPYKTypa, pa3Indyumast 1oJi JIEKTPOHHOM MUKPOCKOIIOM; 0) CTPYKTypa, pa3inuuMas moj

ONTUYECKHM MHUKPOCKOIIOM; B) CTPYKTYpa, pa3InuuMasi HEBOOPY)KEHHOM TJIa30M
3. YmapHas BSI3KOCTb ITPOKaTa B HAIPABJICHUSX BIOJIb U TIOTIEPEK BOJIOKOH
a) pasnuuaeTcs B 2 pasa; 0) paznuuaercs B 10 pas; B) He omiMyaeTcs

3ananue Ne §

1. [Ipemen mpoYHOCTH TIPOKATa B HAMPABJICHUSX BIOJIb U TIOMEPEK BOJIOKHA
a) pasnuuaeTcs B 2 pasa; 0) pasnuuaercs B 10 pas; B) He oTyiMyaeTcs

2. 3epHO MeTaJIa SBISETCS:

a) KpUCTaJIOM; 0) KpUCTALTUTOM; B) LICHTPOM KPUCTAUIH3AIIUN

3. TpaBnenue makpouiuda

a) 00eclBeYMBAET MOBEPXHOCTH CIIJIaBa; 0) BRISIBIAET HEOAHOPOAHOCTh MAKPOCTPYKTYPHI; B)

MOJIMPYET NUTH(OBAHHYIO TTIOBEPXHOCTh

3aganue Ne 9
1.Menko3epHHUCTast CTPYKTypa B JIUTOM MeTajuie 00pazyercs

a) MpH ObICTPOM OXJaKJIEHUH; O) MpU MEIJIEHHOM OXJIaX/I€HNUH; B) IIPY HAIPaBJICHHOM OTBOJIE

Teria
2. JIukBuganuei Ha3pIBAOT:

a) HCOAHOPOAHOCTb XUMHUYCCKOI'0 COCTABA, 6) KpUCTAJUIN3allUIO CILJIaBa, B) BCJIIMYNHY 3€PCH

MeTasia
3. Koapumment ynapHoii BI3kocT 0003HAYAIOT
a) of}; 6) o; B) KCU

3amanne Ne 10
1. Konenuarsrii Ban JIBC pekoMeHyeTcsi M3roTaBIMBaTh:
a) U3 pokara; 0) KOBKOW; B) JTUThEM

2. Bonokuwucras CTPYKTypa IIC(I)OpMI/IpOBaHHOFO MCTaJUIa BBIABIISICTCA PCAKTUBOM:

a) ryookoro Tpasienus; 0) baymana; B) I'eiina
3. [Ipenen mpoYHOCTH MPU PACTHKEHUH UMEET Pa3MEPHOCTh
a) MIla; 6) %; B) Jlx/cm?

3aganue Nell

1. 30HaTBHYIO TUKBHUIAIIUIO MOKHO YCTPAHUTh

a) OTXKUTOM; 0) 00paOOTKON JaBICHUEM; B) HEJIB3SI

2. KoaddurmeHt yaapHoii BI3KOCTU UMEET pa3MEPHOCTh
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a) MIla; 6) %; B) Jx/m>

3. Bs3koe pa3pylieHue XxapakTepus3yeTcs:
a) KpUCTAJNINYECKUM U3JIOMOM,;

0) BOJIOKHUCTBIM HU3JIOMOM

3amanue Ne 12

1.MuHuManbpHbIE IPUMECH Cepbl U Pocdopa CONEePIKHT:

a) 30Ha MEJIKMX Pa3HOOCHBIX 3epeH; 0) 30Ha KPYITHBIX OPHEHTUPOBAHHBIX 3€PEH; B) 30HA
KPYITHBIX PAaBHOOCHBIX 3€PCH

2.JleHpuTHAS JIUKBAIHS BBISBISIETCS METOZOM

a) mmyOokoro Tpasienus; 0) baymana; B) ['eiina

3. OCHOBHBIMH XapaKTEPUCTHKAMH (HPU3UKO-MEXaHHUECKUX CBOMCTB CIUIABOB SIBIISIOTCSI
a) o-1,0,1; 6) 6f,0,KCU; B) ocuc,y,p

3ananue Ne 130

1. Ycanounasi pakoBuHA cIUTKa GOPMUPYETCS B:

a) 30HE€ MEJIKMX PABHOOCHBIX 3€peH; 0) 30HE KPYIHbIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HE
KPYIMHBIX PAaBHOOCHBIX 3€pPEH

2. JIns MakpoaHaiIHu3a CIUTKOB U MPOKaTa MPUMEHSIOT:

a) myOokoe TpaBieHue; 0) TpaBieHue peakTuBoM baymaHna; B) TpaBienue peaktuBoM [ eitHa
3. JIeHApUTHYIO JIUKBHIAIIMIO MOKHO YCTPAHUTH:

a) 00paboTKOM aBeHueM; 0) OTKUTOM; B) HEJb3S

3amanue Ne 14

1. 1514 BBISIBIICHUS pacpeAesieHUs: CEphl B CTalld IPUMEHSIOT

a) nryOoKoe TpaBlieHue; 0) TpaBiieHne peaktuBoM baymaHa; B) TpaBiienue peaktuBoM [ eiina

2. YcajouHasi pakoBUHA CIIUTKA (OPMUPYETCSI:

a) B HavaJsie mpolecca KpucTajuin3aiuu; 0) B KOHIIE ITPoliecca KPUCTAUIM3AIMKY; B) B IIPOIIECCE
OXJIXKICHUSI CITUTKA

3. XaoTHYHYIO OPHEHTAIIMIO 3epeH B | 30HE CIIMTKA 00YCIIaBIMBAIOT

a) HEOTHOPOTHOCTHIO pesibeda U3T0KHUIIBI; 0) BEICOKAsE CKOPOCTh OXJIKICHUS; B)
HaIlpaBJICHHBIA TEIJIOOTBOJ

3amanue Ne 15

1. 1514 BBISIBICHUSI pacTpeeNIeHUs] CEPhl B CTAId IPUMEHSIOT:

a) ryOoKoe TpaBlieHue; 0) TpaBiieHne peakTuBoM baymaHa; B) TpaBiieHHe peakTruBoM [ eiiHa

2. YcajouHasi pakoBUHA CIIUTKA (POPMUPYETCSI B:

a) HayaJie Mmpolecca KpUCTAITU3aiuy; 0) KOHIIE MpoIlecca KpUCTAIU3AIMH; B) TIPOIIECCE
OXJIXKIACHUSI CITUTKA

3. XaoTHYHYI0 OpUEHTAIIMIO 3epeH B | 30HE CUTKa 00yCIIaBINBAIOT

a) HEOTHOPOTHOCTh penbeda U3N0KHUIIBI; 0) BBICOKAsi CKOPOCTh OXJIAXKIACHMS; B) HAIIPaBICHHBIN
TETUIOOTBOJ

3ananue Ne 16

1. Kaxoii Buj U310Ma BOZHUKAET MPU MHOTOKPATHBIX MOBTOPHO-IIEPEMEHHBIX Harpy3kax?

a) YCTaJOCTHBIN; 0) BA3KHUIA,

2. JIns MmakpoaHanu3a CBApHOTO COEMHEHHUS UCTIONb3YIOT

a) TpaBlieHHe peakTuBoM baymana; 0) TpaBieHue peakTUBOM [ eiiHa; B) ITyOOKO€ TpaBiIeHNE
3. XKuakuit MmeTat mo OTHOIIEHUIO K TBEPIOMY METAILTy UMEET YIeIbHBI 00bheM:

a) 6ombIIMif; 0) MEHBIIUIL; B) paBHBIH
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3aganue Ne 17

1. Kakyto CTpyKTypy UMEET CTalbHOM CIUTOK?

a) BOJIOKHUCTYIO; 0) IEHIPUTHYIO

2.J1ns1 BBIIBNIEHUS pacmpeenenus yriepoaa u gocdopa B cTany NpuMEHSIOT:

a) nyOoKoe TpaBlieHue; 0) TpaBiieHHE peakTuBoM [ eliHa; B) TpaBieHUE peakTuBOM baymana
3. brecrsiiyo NOBEpXHOCTh UMEET:

a) KpUCTAJNTMYCCKUN U3TIOM; 0) BOJIOKHUCTBINA U3JIOM

3amganue Ne 18

1. ITpu 1iryOOKOM TpaBJICHUH UCTIONB3YIOT:

a) COJITHYIO KHUCJIOTY; 0) CEpHYIO KHCIIOTY; B) XJIOPHCTHII aMMOHUH

2.B ycnoBusiX HaIpaBJICHHOTO TEILIOOTBOAA (HhOPMHUPYETCS:

a) 30Ha MEIIKMX PAaBHOOCHBIX 3€peH; 0) 30Ha KPYITHBIX OPUEHTHPOBAHHBIX 3€PEH; B) 30HA
KPYITHBIX PaBHOOCHBIX 3€PCH

3.XpyImkoe pa3pylieHHe XapaKTepu3yeTcs:

a) BOJIOKHHCTBIM U3JI0MOM; 0) KPUCTALTHYECKUM H3JIOMOM

3ananue Ne 26

1. Cynsdun mapranna npu temmneparype Boie 1000 C:

a) IIacTuyeH; 0) IVIaBUTCSI; B) XPYIOK

2. Yrto Takoe XJ1aHOJIOMKOCTb:

a) OXpyn4MBaHUE MaTepuasa Ipu HU3KUX TeMIleparypax; 0) MpOYHOCTh MaTepuaia Mpyu HU3KUX
TeMIIepaTypax; B) yMEHbILIEHUE TBEPJOCTH MIPU HU3KUX TEMIIEpaTypax

3. Uto Ha3BIBAIOT CTPYKTYPOI Marepuana:

a) BUIMMOE CTPOCHHUE; 0) HaTM4KEe TPEIIUH; B) IIEPOXOBATOCTh MOBEPXHOCTH

Tema: «Yruaepoaucroie craam» (OIIK- 4)

buner Ne 1

1. Yro mpexacrapinseT co0oii aycTeHUT?

a) TBepAbli pacTBOp yriepona B Fe y; 0) TBepablil pacTBoOp yriepona B Fe a; B) XumMuueckoe co-
eIUHECHHE

2. YKaxuTe MHTEPBAJI 110 COJIEPKAHUIO YTIIEPOJia B CTAJISAX

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

3. K kakomy kjaccy 1o KauecTBy OTHOCUTCS cTajib 607

a) 0OBIYHOTO KauecTBa; 0) KaueCTBEHHAs; B) BHICOKOKAYECTBEHHAS

buner Ne 2

1. Kakyro KpUCTAIITHYECKYIO PEIIETKY UMEET KeIe30 — o7

a) ['IK; 6) OLIK; B) poMOo3aprueckas

2. Yto npoucxoauT npu Harpese B Touke S?

a)®—>A;0)II > A;B)A— 11

3. Kakue cBoiicTBa cTanu 0ObIYHOTO KauecTBa rapaHTUpYyeT rpymnmna A?

a) XMMUYECKHUI cocTaB; 0) MEXaHWYECKHE CBOMCTBA; B) MEXaHUYECKNE U XMMUYECKHI COCTaB

buner Ne 3

1. Kakyto KpUCTaJUIMYECKYIO PEIIETKY UMEET Kee30 — y?
a) ['IK; 6) OLIK; B) poMOo3aprueckas

2. YUTo npouCXOaUT NPH OXJIAXKICHUU B TOUKE S?
a)®—>A;00)A—-ILB)IT— A

3. Yrto o3HayaroT Hudpsl B Mapke ctanu Y 12?
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a) OPSAKOBBINA HOMEP; 0) cofiepKaHKe Yyriaepoia B COTBIX %; B) COJEPIKAHUE yTIAePOaa B JECATHIX
%

buner Ne 4

1. KakoBa MakcuMmasbHas paCTBOPUMOCTD YIJIepo/ia B aycTeHuTe?

a) 0,8 %; 6) 2,14 %;B) 1,2 %

2. Kakas ¢a3za BbIIensSeTCs B TIOIBTEKTOUIHBIX CTANISAX IMPU BTOPUIHON KPUCTATUTH3AIIH?

a) A; 0) L|; B) @

3. YUrto o3HayaroT mudpsl B Mapke ctaiu 457

a) OPSAKOBBIA HOMED; 0) cofiepaHue yriepoia B COThIX %; B) COJEpKaHUE yTIepoa B JECATHIX
%

buner Ne 5

1. KakoBa MakcumanbHasi paCTBOPUMOCTD yriiepoaa B ¢peppure?

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

2. Kaxkas (aza BbIenseTcs mpu BTOPHYHON KPUCTAJUTH3AIIUN JOIBTCKTOUIHBIX cTaeh?

a) ®; 0) A; B) L[

3. YUro o3HavaroT nudpsl B Mapke ctaau BCT3kn?

a) cojiepKaHue yrieposia B COThIX %; 0) copepKaHue yrieponaa B IeCAThIX %; B) MOPSAKOBBIN
HOMED

buner Ne 6

1. Kakumu cBolictBamu 00J1aaeT eMEHTUT?

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

2. Kak u3amensiercsi conepkaHue yriieposa B TBepIoi (haze nmpu NepBUYHON KPUCTAIUTU3ALUT
JIO3BTEKTOUJIHBIX CTAJICH?

a) yMEHbIIIaeTcst; 0) YBEIIMUMBACTCS; B) HE U3MEHSETCSA

3. Kak Ha3bIBaeTcs craib ¢ conepxxkanueM yniepoaa 0,30 %?

a) 03BTEKTOM IHAS; 0) IBTEKTOUHAS; B) 3a3BTEKTOMIHAS

buiter Ne 7

1. Ckonbko yriepona B IeMEHTUTE?

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

2. Kak u3MeHsieTcsi KOHIIEHTpanus yriepoaa B heppute Npu BTOPUYHON KpUCTAIIM3AMN?
a) yMEHbIIIaeTcst; 0) YBEIIMUMBAETCS; B) HE M3MEHSIETCS

3. K kakoMy Kjaccy 1o KauecTBy OTHOCHUTCA cTanb Y 10A?

a) OOBIYHOTO KauecTBa; 0) BHICOKOKaYECTBEHHAs; B) KaU€CTBEHHAs

bunet Ne 8

1. 13 xakux a3 cocTout nepiaut?

a)Aud; 6)dull;B) Aull

2. Kak u3MeHsieTcsi KOHIIEHTpalus yriepoja B ayCTeHUTE PH BTOPUYHON KpHCTaITU3AIIH
3a3BTEKTONIHBIX CTAJIEH?

a) yMEHbINAETCs; 0) yBEIUUMBACTCS; B) HE U3MEHSETCS

3. K kakoMy KJ1accy Mo Ha3HaY€HUIO OTHOCUTCS CTajib Y77

a) KOHCTPYKIMOHHAs; 0) HHCTPyMEHTaJIbHAs

buner Ne 9
1. B uém cyTh 3BTEKTOMIHOTO MIPEBPAIICHUS ?
a) bepput BbIETSETCS U3 AyCTCHUTA; 0) ayCTEHUT MPEBPAIASTCS B TIEPIINT; B) IEMEHTUT
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BBIJICTISICTCS M3 ayCTCHUTA

2. U3 xakoit ¢a3sl Beigensercs 11?7

a) @; 6) A; B) K

3. Yro o3HavaroT nudpsl B MApKUPOBKE cTanu 357

a) coliepKaHue yriaepoa B CoThiX %; 0) comep:kaHue yriaeponaa B AeCATHIX %; B) MOPSIKOBBIN
HOMEP

buner Ne 10

1. Yto coboii mpencTaBiseT HeMEHTHT?

a) TBEpAbIA pacTBOp yriepona B Fe a; 0) MexaHH4ecKylo CMeCh; B) XHMHUUECKOE COCIMHEHUE;
2. U3 kakux a3 cocrout cranb 40 nmpu KOMHATHOI Temiieparype?

a)dull;6)duA;B) dull

3. Kak Ha3bIBaeTCs cTallb, €CJIM [P KOMHATHOM TeMiieparype ee crpykrypa [T+111?7

a) BTEKTOWIHAS; 0) 3a9BTEKTOUIHAS; B) JOIBTCKTOM THAS

buner Ne 11

1. Kakas n3 ykazaHHbIX (a3 IMeeT caMy BBICOKYIO TBEPIOCTh?

a) O; 0) Ass) L

2. U3 kakux a3 cocrout cranp Y11 npu koMHaTHOH Temmeparype?

a)dull;6) Aull;B) ®ull

3. YUro o3nauvarot uudpsl B Mapke ctanu bCt5kn?

a) coliepkaHue yriaeposa B coTbix %; 0) comep:kanue yriaeponaa B AeCAThIX %; B) MOPSIKOBBIN
HOMEp

buner Ne 12

1. Yro npexacrasiser coboi aycTeHUT?

a) TBepAbli pacTBOp yriepona B Fe y; 0) TBepablii pactBop ymiepoaa B Fe a; B) MexaHHYeCKyIO
cmech O u I

2. Kakas ¢asa BblaessieTcs Ipyu BTOPUYHON KPUCTAIIM3AMU JOIBTEKTOUTHBIX CTaJICH?

a) ®; 0) A; B) Ll

3. Yto o3HauaroT uudpsl B Mapke ctanu BCr4cn?

a) cojiep)KaHue yrieposia B COThIX %; 0) MOPSIKOBBIM HOMED; B) OTHOCUTEIBHOE YaJuHEeHue 0 %o

buner Ne 13

1. Yto coboit npencrasnseT Gpepput?

a) TBepAblil pacTBOp yrepona B Fe y; 0) TBepaslii pacTBop ymiepoaa B Fe a; B) xumuueckoe
COEIMHEHHE

2. Kaxkas ¢aza BpressieTcs Ipyu BTOPUYHON KPUCTAIUTH3AINN 3a9BTEKTOUIHBIX CTaNCH?
a) ®;6) Au d;B) 1]

3. Crasib UMEET CTPYKTYPY MEPIUT, KaK OHA HA3bIBACTCs?

a) IOAPBTEKTOMAHAS; 0) 3adBTCKTOM/IHAS; B) SBTCKTOUTHAS

buner Ne 14

1. KakoBa MakcumanbpHasi paCTBOPUMOCTD yIiiepona B peppute mpu temneparype 727°C?
a) 0,8 %; 6) 0,03 %; B) 0,008 %

2. Kakoe npepanieHue NTpouCXOAUT MPU HarpeBe B TOUKE S?

a)®—>A;0)II > A;B)A— 11

3. Uro o3HavaroT nudpsl B Mapke ctaiau Y 8?

a) cofiep KaHue yrieposa B COThIX %; 0) MOPsIKOBBIN HOMEp; B) COAEp KaHUE yIieposaa B
necartbix %
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Tema: «JIerupoBannsie ctanam» (OIIK- 4)

3amanue Ne 1

1. Kakue nerupyroine 3eMEHThl OTHOCATCS K KapOu1000pas3yronmm?

a) W, V; 06) Al, Cr; B) Cu, Ni

2. K xakomy KJ1accy 1o CTpyKType OTHOCUTCS ctanb 12X17?

a) K hbeppUTHOMY; 0) K ayCTCHUTHOMY; B) K TIEPJIUTHOMY

3. Pactimdpyiite xummdeckuii cocras ctamu 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

3ananue Ne 2

1. Kakue ameMeHThl pacIupsoT Y-001acTh?

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

2. Pacumdpyiite xumudeckuii 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 % N1

3. Kakue nerupytouiue 3J€MEHTbl OTHOCSTCS K HEKapOu1000pa3yromum?

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

3ananue Ne 3

1. K xakomy KJ1accy Mo CTpYKType OTHOcUTcs ctanb 12X17?

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

2. KakoBo conepsxanue yrnepona B ctanu ['andunsaa 110113J1?

a)13% Mn+0,12%C;6) 13% Mn+ 1,1 % C;B) 13% Mn+ 11 % C
3. Kakue nerupytomue 31eMeHTbl OTHOCATCS K KapOua000pasyromum?
a) W, V; 06) Al Cr; B) Cu, Si

3amanue Ne 4

1. Kakas cranps noaBepxeHa oTIyckHoOU xpynkocTH Il pona?

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

2. KakoBo conepsxanue maprania B cranu ['andunpaa?

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

3. Kak BnusitoT 60IBIIMHCTBO JETUPYIONIUX IEMEHTOB Ha COJEpKaHUE yIieposa B mepiaure?
a) TMOBBIIIAIOT COMIEP KAHUE YIIepoa; 0) MOHMKAIOT KOJIMYECTBO yIIIEPO/ia; B) HE BIUSIET

3ananue Ne 5

1. K xakomy kiaccy mo cTpykrype otHocuTcs crans 110I'13J17

a) K peppuTHOMY; 0) K ayCTEHUTHOMY; B) K IIEPIUTHOMY

2. KakoBa KOHIIEHTpanus yriaepoaa B MapTeHCUTHO-CTAPEIOIINX CTaISAX ?
a) <0,03 %; 6) > 0,03 %; B) 0 %

3. Onpenenure XuMuueckuit coctas ctaiau 40P

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

3ananue Ne 6

1. K xakomy Kiaccy 1o cTpykrype otHocutcs crans 110I'13J1?

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

2. Kakas cranp noasepreHa oTiyckHoi xpynkoctu I pona?

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

3. Kakue nerupytorime 31eMeHThl OTHOCATCS K KapOua000pas3yromum?
a) W, V;06) Al, Cr; B) Cu, Si
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3amanue Ne 7

1. Onpenenure xumuueckuit cocras craiu 40P

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

1. KakoBa KOHIIEHTpaLus yIIepoia B MAPTEHCUTHO-CTAPEIOIUX CTAIIAX ?
a) <0,03 %; 6) > 0,03 %; B) 0 %

1. Kakue aneMeHThl pacIupsIoT 0-001acTh?

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

3amanue Ne 8

1. Pacmmdpyiite xXumudeckuii cocrab cranu 12X17

a)0,12% C+17%Cr; 6)0,12% C+ 1,7 % Cr; 8B) 0,12 % C + 0,17 % Cr

2. Kak BIusrOT OOJIBIIMHCTBO JIETHPYIOUTUX 3JIEMEHTOB Ha COIEpKaHUE yIiIepo/ia B IepiIuTe?
a) MOBBIMIAIOT COACPIKAHKE YIIIepoa; 0) MOHMKAIOT KOJIMYECTBO YIIIEPOa; B) HE BIIHSICT

3. KakoBo coneprkanue yrepozaa B ctanu ['agduasaa 110013J1?

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

3ananue Ne 9

1. Kakue sneMeHTsl pacupsioT Y-001acTh?

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

2. Kakoe conepxanne Maprania B cranu [agduibna?

a) 13 %; 6) 1,3 %; B8) 0,13 %

3. Kakoe BnusiHME OKa3bIBAIOT KapOu1000pasyoliye AIeMEeHThl Ha TIoJIokeHre Touek S u E
nuarpammbl Fe — Fe3C?

a) CMEIIAIOT BJIEBO; 0) MOHMKAIOT; B) MOBBIIIAIOT

Tema: «3akanka u ornyck» (OIIK- 4)

3ananue Ne 1

1. Kakue npespaleHust IpoucxXonsT Npu temmneparype Acl?

a) [ — A; 6) A — II; B) u3 aycreHuTa BolensieTcs peppur

2. Yro Ha3bIBaeTCS 3aKaJIKOU?

a) HarpeB BhIIIE TeMIEepaTyp (pa30BbIX MPEBpAIEHUN U MEIJICHHOE OXJIaX/IeHHe; 0) HarpeB
BbIIIE TeMIeparyp (a30BbIX MIPEBpaIeHUH U OBICTpOE OXJIaXkIeHHe; B) HarpeB A0 Acl u
OBICTPOE OXJIAXKIEHUE

3. Kakas cTpyKTypa nojay4aeTcs ocjiae HU3KOro oTimycka?

a) To; 6) Mo; B) Co

3aganue Ne 2

1. Kakue npeBpalieHust IpoUuCXoAsT B CTalu Npu Temrneparype Acl?

a) [ — A; 6) A — II; B) peppur pacTBopsieTcsi B ayCTEHUTE

2. Yro Ha3bIBaeTCA OTIYCKOM?

a) HarpeB 3aKaJIeHHOH ctanu > Acl u oxJyaxkieHue Ha Bo3yxe; 0) HarpeB 3akajeHHoU ctanu < Acl u
OXJIQXKJICHHE Ha BO3/yX€; B) HArpeB 3aKaJIeHHON CTaly > Ac3 U OXJIaKICHUE Ha BO3/IyXe

3. Kakas cTpyKkrypa nomydaercs Mocje CpeIHero oTmycka?

a) To; 6) Mo; B) Co

3amaune Ne 3

1. Kakoe npeBpaiiieHrne NpoucXoAuT B CTaJSAX MpH TeMiieparype Ac3?
a) MEePJNT IPEeBpallaeTcs B ayCTEHUT; 0) ayCTEHUT MPEBPAIIAETCS B MEPIUT; B) (EPPHUT PacTBOPSETCS B
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ayCTEHUTE

2. Uto Ha3BIBaETCS OTKUTOM?

a) HarpeB BBIIIE TEMIIEPATYPhl (a30BbIX MPEBPALICHUH U OXJIAKICHUE BMECTE C Me4blo; 0) HarpeB
BBIIIIE TEMIIEpaTyphl (a30BbIX MPEBPAIEHUN U OXJIKICHUE Ha BO3/IyXE; B) HAIrPEB BBIIIIC
Temneparypsl (ha30BbIX MIPEBPAIICHUI U OXJIaX/IEHUE B BOJIE

3. Kakas cTpykTypa mosiydaercs 1mocie BHICOKOTO OTITycKa?

a) Mo; 6) Co; B) To

3ananue Ne 4

1. Kak 0603Ha4aroTCsi KpUTUYECKHUE TEMIIEPATYPhl y TOIBTEKTOUIHBIX CTalel Mpu HarpeBe?

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

2. Yem omiMyaeTcsi KpucTajuimyeckas pemerka M3ak. or Motn.?

a) (hopMoHi IIeMEHTHUTA; 0) CTETIEHBIO TETPArOHAIBLHOCTH; B) CTETIEHBIO AUCIEPCHOCTH

3. Kakas TepmooOpaboTka Oblia mpoBeieHa, eciau y cranu 50 momydeHa cTpykrypa Mzak + Tzak?
a) 3ak. t Harp. > Ac3; V oxi. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi1. > V kp.; B) 3ak. t Harp. > Acl; V
oXJ. > V Kp.

3ananue Ne 5

1. Yto 0603Ha4aeT UHIEKC « I » B 0003HaYEHUH KPUTHUECKUX TemIeparyp?

a) mpolecc Harpena; 0) BBIJEPKKY IIPU HATPEBE; B) MPOIECC OXIIAKICHUS

2. Yto Ha3bIBaeTCs yiny4lleHueM?

a) 3aKaJika + HU3KUHM OTIYCK; 0) 3aKajika + CpeJHUI OTIYCK; B) 3aKaJjiKa + BHICOKHI OTIIyCK
3. Ilpu xakoit TeMnepaType IpOBOAUTCS CPEAHUHN OTITYCK?

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

3aganue Ne 6

1. Ha 9ro yka3pIBaeT HHJIEKC « C » B 0003HAYCHUH KPUTHICCKUX TeMIIeparyp?
a) mpoliecc Harpesa; 0) Mpolecc OXJIAXKACHHUS; B) BBIACPKKY IIPU HArpeBe

2. Kakyto cTpyKTypy UMEeT CTalIb MOCIIC YITyUIICHUS?

a) Mo; 6) M3; B) Co

3. Kakas cTpykrypa numeeT Hanbosee BRICOKYIO TBEPIOCTh?

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

3ananue Ne 7

1. Uto Ha3bIBaeTCs 3aKaIKOM?

a) HarpeB BhINIE TeMIeparyp (Pa3oBbIX MPEBPAIICHUN U MEIJIEHHOE OXJIAXKIEHUE; 0) HArpeB BhIIIIE
TeMreparyp ¢GazoBbIX IPEBpAIICHUI U OBICTPOE OXJIaXAeHHE; B) HarpeB 10 Acl u ObicTpoe
OXJIKICHUE

2. Kak n3MeHstoTcs XapakTepUCTHUKU TPOYHOCTH, TBEPJOCTH MPU OTIIYCKe?

a) BO3pacTaroT; 0) He U3MEHSIOTCS; B) ITOHMKAIOTCS

3. Ilpu kako# Temmneparype npoBOAUTCS BBICOKHI OTITYCK?

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

3amanue Ne 8

1. Kakoe npeBpaliieHue IpOUCXOIUT B CTANIAX NIpHU Temneparype Ac3?

a) MepJIUT IPEBpAIIAETCs B ayCTEHUT; 0) peppHUT pacTBOPSIETCS B AyCTEHUTE; B) AyCTEHUT
IIpeBpaLIacTCs B IEPIIUT

2. Kakast ctpykrypa umeeT Haubosee BbICOKYIO YIapHYIO BSI3KOCTH?

a) Co; 0) IT; B) To

3. Kakyro cTpykTypy UMeeT CTajab OCIIe YIyqIIeHus ?
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a) Mo; 6) To; B) Co

3ananue Ne 9

1. Kakoe nipeBpailieHre TPOUCXOIUT B JOIBTEKTOUIHBIX CTAISAX IIPHU TeMiieparype Ar3?

a) U3 aycTeHuTa BhLeIsieTcs (hepput; 0) GeppuT pacTBOPSETCS B ayCTCHHUTE; B) ayCTCHUT
IIPEBpaIaeTCs B IEPIUT

2. Kaxkoii pexxum TepMooOpabOTKH Ha3bIBACTCS yaydllIeHueM?

a) 3aKajka + HU3KHMH OTIycK; 0) 3aKajka + BBICOKUH OTIYCK; B) 3aKaJIKa + CpEIHUH OTITYCK
3. Kakas cTpykTypa nojiay4aercs 1ocjiae HU3Koro oTmycka?

a) Co; 6) To; B) Mo

3ananue Ne 10

1. Kakoe npeBpailieHue TpOUCXOAUT B CTANIAX IpU Temneparype Acl?

a) ayCTEHUT MPEBPAIIACTCS B MEPIUT; O) MEPJIUT MPEBpAIIACTCs B AyCTEHUT; B) U3 ayCTCHUTA
BbIIETISICTCS PEPPUT

2. Uto Ha3bIBa€TCSI HOPMATU3ALUCH?

a) Harpes Bblile Ac3 1 Acm ¥ OXJIaKJIeHUE B Bojie; 0) HarpeB Boilie Ac3 1 Acm U OXJIAK/IEHHE Ha
BO3/yX€; B) HarpeB HUxke Acl u oxyiaxaeHue B BoJie

3. Kakas cTpykTypa nojiy4aercs mocjie CpeIHero oTmycka?

a) To; 6) Co; B) Mo

3aganue Ne 11

1. Kakoe nipeBpariieHrue IpOMCXOAUT B CTANIU MIPH Temneparype Acl?

a) MepJIUT IpeBpaIlaeTcs B ayCTEHUT; 0) GeppHUT BBIACIACTCS U3 AyCTCHUTA; B) AyCTCHUT
MIpEeBpaIIaeTCs B MEPIIUT

1. Kak U3MeHSIIOTCsl XapaKTePUCTUKU MPOYHOCTH U TBEPIOCTH MPHU OTIyCKe?

a) TIOHIKAIOTCS; 0) MOBBIIIAIOTCS; B) HE U3MEHSIIOTCSA

1. Kakas cTpykTypa moiaydaeTcsl mocje BBICOKOTO OTITycKa?

a) Mo; 6) Co; B) To

3ananue Ne 12

1. Uto Ha3pIBaeTCS yIyqIICHUEM?

a) 3aKajKa + BBICOKHMI OTIYCK; 0) 3aKajKka + HU3KHMI OTIYCK; B) 3aKajka + CpeAHUIN OTIYCK
2. [Ipu xakoit TemnepaType MpOBOAUTCS HU3KHUI OTIYCK?

a) 250 — 350°C; 6) 120 — 220°C; B) 80 — 350°C

3. Kakas cTpykTypa umeeT HanboJsee BHICOKYIO YIapHYIO BA3KOCTh?

a) Mo; 6) Co; B) To

3ananue Ne 13

1. Yto Ha3bIBAaETCS OTHKUTOM?

a) HarpeB BbIIIIE TEMIIEPaTyp (pa30BbIX MPEBpaIICHUH 1 OXJIaX/IEHUE BMECTE C TIeublo; 0) HarpeB BhIIIE
TeMIeparyp ¢$pazoBbIX IPEBPAIICHUN U OXJIAXKICHHUE B BOJIE; B) HArpeB BhILLIE TeMIieparyp (a3oBbIX
IIPEBPALICHUN U OXJIAKICHUE Ha BO3AYXE

2. Kakast cTpyktypa umeeT HauboJsiee BbICOKYIO TBEpAOCTh?

a) To; 6) Co; B) Mo

3. IIpm kako¥ Temneparype NpoBOIUTCS CPEAHUMN OTITYCK?

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

3amganue Ne 14
1. Yro Ha3BIBaEeTCA 3aKAIKOM?
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a) HarpeB ctaiu 70 Acl u ObICTpoe oXJaxaeHue; 0) HarpeB CTaJIH BhIIIE TEMIEpaTyp (HazoBbIX
MpEeBpaLIeHUI U MEJIEHHOE OXJIaKICHUE; B) HArPEB CTaJIM BhIIIE TeMIieparyp (ha30BbIX MpeBpalieHui
1 ObICTpOE OXJIAKICHHE

2. Kaky1o CTpyKTypy UMEET CTajlb MOCIe YIydIIeHUs?

a) Co; 6) Mo; B) To

3. Ilpu xakoi Temneparype IpoBOIUTCS BHICOKUI OTITYCK?

a) 350 — 500°C; 6) 500 — 650°C; B) 500 — 700°C

Tema: «IlpokanuBaemoctsb ctanm» (OIIK- 4)

Samanue Ne 1

1. Kakoe BiusiHUE Ha POKAJIMBAEMOCTh OKa3bIBAIOT JIETUPYIOLUE 3JIEMEHTHI,
pPacTBOPEHHbIE B ayCTEHUTE?

a) yBEIMYMBAIOT IPOKAJIMBAEMOCTD; 0) YMEHBIIAIOT MPOKATUBAEMOCTb; B) HE BIHSIIOT
2. Kakas 3aBUCMMOCTb MEXy VKp 3aKaJKH U IPOKATUBAEMOCTHIO?

a) 3aBUCUMOCTH HET; 0) MPAMOIIPOIIOPIIMOHANIBHAS; B) OOPaTHONPONOPLUOHATIBHAS
3. Kputnueckuii fuamMeTp 3aroTOBKU ONpPeIeIIsIoT:

a) 1o HoMorpaMme; 0) 1o KpUBOM POKAIMBAEMOCTH; B) SKCIIEPUMEHTAIILHO

3ananue Ne 2

1. Kakas cranb umeer 6osee m1y0okyro npokannaeMocTs: 40X unu 40XHM?
a) 40XHM; 6) 40X; B) 0AMHAKOBYIO

2. Kakas nnaBka ctanu 38X umeet Ooee NyOOKyI0 TPOKaIuBaeMOCTh?

a) ¢ 3epaoM Ne 10; 6) ¢ 3epaom Ne 3; B) ¢ 3eprHoM Ne 6

3. B xoopanHaTax «TBEPAOCTb-PACCTOSHUE OT TOPLA» CTPOST KPUBBIE:

a) 3aKAJIMBAEMOCTH; 0) TIPOKATMBACMOCTH ; B) OXJIAXKICHUS

3ananue Ne 3

1. CrtocOGHOCTH CTaIM MOIYYaTh BBICOKYIO TBEPJOCTh IPH 3aKaJIKE Ha3bIBACTCA:

a) MPOKAJIMBAEMOCTbIO: 0) 3aKaJIMBaEMOCTbHIO; B) IOBEPXHOCTHON 3aKaJIKOM

2. Kakas cranb Oyzetr uMeTh 0ojiee BBICOKYI0 yaapHyto Bsa3kocTh (KCU) nocrne ynyumieHus:
ctaisib [, uMmerommas o Bcemy ceueHuto cTpykrypy Corn umnu crans II, umeromas Ha
nosepxHocty n3nenus Corn , a B cepauesune — C3?

a) cranb [; 6) crans II; B) crane [ u crans I OynyT uMeTh 01MHAKOBYIO YIapHYIO BSI3KOCTb
3. Kputnueckuil 1uaMeTp OnpeAeisitoT METOAO0M:

a) MOBEPXHOCTHOM 3aKaJiku; 0) TOPIIEBOM 3aKaJKH; B) 00BEMHOM 3aKaJIK1

3ananue Ne 4

1. 3akanuBaeMOCTh CTAJIN 3aBUCHUT:

a) OT COZIEpPKaHMS JIETUPYIONIUX IEMEHTOB B CTAJIH; 0) OT CKOPOCTH OXJIAXKACHUS CTAIH TIPH
3aKaJIKe; B) OT COZIEpKaHUs yIlieposia B CTajH

2. lHOpO/IHBIE BKITIOUEHUS TIOHIDKAIOT MTPOKAJIHMBAEMOCTD, T.K.:

a) YCKOPSIOT MpeBpallleHue ayCTeHUTa B MapTeHCUT; 0) TOPMO3AT IpEBpallleHUe ayCTEHUTAa B
MapTEHCHT; B) CITY)KaT IOTIOJIHUTEILHBIMH IIEHTPAMH TEPIUTHOTO MTPEBPAIICHUS ayCTCHUTA
3. Uem onpenensieTcss TBEPAOCTb MOTyMAapTEHCUTHOM 30HbI?

a) KOJIMYECTBOM MapTEHCHUTA 3aKaJKy; 0) KOJMYECTBOM YITIEpo/Ja B CTAJU; B) COIEP)KaHUEM
JIETUPYIOIIUX JIEMEHTOB B CTAJIN

3amganue Ne 5

1. Yto Ha3bIBAECTCS MPOKAITMBAEMOCTHIO?

a) CITOCOOHOCTH CTai 00PA30BHIBATH MPH 3aKAJKE CTPYKTYpPY MEPIUTHOTO TUIIA HA
OTIPEIEICHHYIO TIIyONHY; 0) CTOCOOHOCTH CTaIl 00OpPa30BBIBATh MIPH 3aKaKe B CEPALICBUHE
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ayCTEHHT; B) CIOCOOHOCTD CTaIM 00Pa30BIBATH MPH 3aKAJIKE MAPTEHCUTHYIO CTPYKTYpPY Ha
OTIPEIEIICHHYIO TITyOHHY

2. B T03BTEKTOMIHBIX CTASX C YBEITUYCHUEM COJEPKAHUS YIIEpoia MPOKaTHBAEMOCTD:

a) MOBBIIIACTCS; 0) MOHKACTCS; B) HE U3MEHSETCS

3. B kakux koopauHaTaxX MOCTPOCHA HOMOTpaMMa JJIsl OTPeAeIICHUs] KpUTHYECKOTO Jruamerpa’?
a) Temrieparypa — BpeMsi; 0) KpUTHYCCKUI TUaMeTp — PacCTOSHUE OT TOPIIA; B) TBEPIOCTh —
paccTosiHuE OT TopIa

3ananue Ne 6

1. Mexny npoKaauBaeMOCTbIO U KPUTHUUYECKOIH CKOPOCTBIO 3aKaJIKU HAOMIOaeTCs:

a) IPSMO MPOIOPIIMOHANBHAS 3aBUCMOCTB; 0) 00paTHO MPONOPIMOHAIFHAS 3aBUCUMOCTB; B)
KBaJpaTU4YHasl 3aBUCUMOCTb

2. Kakoe BiusiHME Ha IPOKAJIMBAEMOCTh OKa3bIBAIOT HEMETANINYECKUE BKIIIOUEHUA?

a) YMEHBIIAOT IPOKAJIMBAEMOCTb; 0) yBEIIMUUBAIOT POKAJIUBAEMOCTb; B) HE BIMSIOT

3. Yto sABNsETCS KPUTEPUEM IPOKATUBAEMOCTHU ?

a) HOBEPXHOCTHAs TBEPAOCTb CTAJIM NOCIE 3aKAJIKU; 0) KpUTUUECKUM JMaMeTp; B) TBEPAOCTb
CEpALIEBUHBI CTAJIU TI0CJIE 3aKAIKU

3ananue Ne 7

1. Kakas 3aBUCHMOCTb M@Ky YCTOMYMBOCTBIO AyCTEHUTA U IPOKATUBAEMOCTHIO?

a) 00paTHO PONOPITMOHATIBEHAS; 0) TIPSIMO TTPOITOPIIMOHANILHAS; B) 3aBUCUMOCTH HET

2. [Touemy npokaiMBaeMOCTh B HACIEACTBEHHO KPYITHO3EPHUCTON CTAIH BHIIIE YEM B
MEJIKO3EpHUCTOM?

a) MOTOMY YTO MEHbIIIE [IEHTPOB MEPIUTHOTO MPEBPAILIEHUS AyCTEHUTA; 0) MOTOMY 4TO OOJIbIIIE
[IEHTPOB MEPIUTHOTO IPEBPAIICHUS ayCTEHUTA; B) B KPYITHO3EPHUCTON CTAIA YCKOPSICTCS
MapTEHCUTHOE MIpeBpaleHIe

3. Kakas cranp mmeer 60s1ee BRICOKYIO 3aKaIMBAEMOCTh: cTaib 20 niu Y 8?

a) craib 20; 0) Y8; B) OAMHAKOBYIO

3ananue Ne 8

1. CnocobHOCTh cTasii 00pa30BBIBATh MPHU 3aKAJIKE MAPTEHCUTHYIO CTPYKTYpY Ha
OIpeIeNIEHHYIO ITyOUHY MO CEUEHUIO Ha3bIBAIOT:

a) 3aKaJIMBa€MOCTbIO; 0) MPOKATUBAEMOCTHIO; B) TTOBEPXHOCTHOM 3aKaJIKOM

2. Kakoe BnusiHUE Ha MPOKAINBAEMOCTh OKa3bIBaeT BEIMUMHA HACIEJICTBEHHOTO 3€pHa CTan?
a) 4eM MeJbue 3€pHO, TeM OOJIbIIIE TPOKATMBAEMOCTh; 0) UeM KpymHee 3epHO, TeM OO0JIbIIIe
MIPOKATUBAEMOCTD; B) HACJIECTBEHHOE 3€pHO HE BIMSIET HA IPOKAIMBAEMOCTh

3. Kakas ctans V8 unu Y10 npu ontuManibHOE TeMIiepaType uMeeT 0osee ryooKyto
MPOKAITUBAEMOCTh?

a) ¥8; 6) Y10; B) omuHaKoOBYIO

3ananue Ne 9

1. Yro Ha3bIBaETCS MOIYMAapPTEHCUTHOM 30HOM?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BIMsiHHE OKa3bIBaOT HAa IPOKAJIMBAEMOCTb OKCHIBI M HHTEPMETAJUIAIbI?

a) YBEJIMYUBAIOT MPOKATMBAEMOCTh;0) YMEHBIIAIOT TPOKAIMBAEMOCTb;B) HE BIUSIIOT

3. Kakas cranp umeer 6osee IryOOKyI0 MPOKaIMBaeMOCTh?

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

3agaamne Ne 10

1. Uto Ha3bIBaeTCS KPUTUUYECKUM JTUAMETPOM?

a) MaKCUMaJIbHBIN AMAMETP 3arOTOBKH, KOTOPBIH MPOKAINBAETCS 10 MOTYyMapTETCUTHOM
CTPYKTYPBI B CEp/IlIeBUHE; 0) MUHUMAIBHBIN JUaMETpP 3aTOTOBKH, KOTOPHIH MTPOKATUBACTCS 10
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MOJTYMapTEHCUTHOM CTPYKTYPHI B CEPALICBUHE

2. JlermpoBaHHas CTaJlb UMEET BBICOKYIO MMPOKAJTMBAEMOCTb, €CITH JICTUPYIOIINE SITEMEHTHI

a) paCTBOPEHBI B ayCTEHHUTE; 0) HAXOAATCS B COSAMHEHUSAX KapOHI0B M HHTEPMETAUIUIOB; B)
pacTBOpPEHBI B ayCTEHHUTE, & TAKXKE HAXOASTCS B COCAMHEHUSIX KapOUI0B M HHTEPMETAUINIOB
3. Kaxkas mnaska cramu 25XI'T umeet Oomnee mTyOOKyrO MPOKaIMBAEMOCTb?

a) ¢ 3epHoM Ne 4; 6) ¢ 3epHOoM Ne 6; B) ¢ 3epHOM Ne 2

Samanue Ne 11

1. Ot yero 3aBUCHUT TBEPIOCTh MOJIYMAPTECHCUTHOM 30HbI?

a) OT collepKaHusl yIIiepoa B CTalH; 0) OT COAepKaHUS JIETUPYIOIINX 3JIEMEHTOB B CTAJU; B) OT
KOJIMYECTBO MapTeHCUTA

2. [IpokanuBaeMOCTh HACIEICTBEHHO KPYITHO3EPHUCTON CTAIM BHIIIEC YEM MEITKO3EPHUCTOM,
MOTOMY YTO:

a) B KPYITHO3EPHUCTOM CTalll yCKOPSIETCA MapTEHCUTHOE MpeBpalleHune; 0) 6oblie eHTPOB
NEPIUTHOTO MPEBPALICHNS AyCTEHUTA; B) MEHBIIIE LIEHTPOB MEPIUTHOTO MTPEBPAILICHUS
ayCTeHUTA

3. Kakas cranu umeer 6osee Tiry0OKyI0 IPOKaJIMBAeMOCTh: cTajib I ¢ Vkpl = 100°/cex umu cranb
II ¢ VkpIl = 200°/cek?

a) OIMHAKOBYIO; 0) ctanb [; B) crans 11

3aganue Ne 12

1. Yro Ha3bIBaeTCs 3aKaJIMBAEMOCTHIO?

a) CIIOCOOHOCTH CTali 00Pa30BbIBATh MAPTEHCUTHYIO CTPYKTYPY Ha OINpPENeICHHYI0 IITyOrHY; 0)
CTIIOCOOHOCTH CTAJU MOJIy4aTh BRICOKYIO TBEPIOCTD MIPH 3aKAaJIKE; B) CIIOCOOHOCTh CTAITN
00pa30BbIBaTh MEPIUTHYIO CTPYKTYPY IIPU 3aKaliKe

2. Kakas naBka cranu 45 umeet 0oliee IyOOKyI0 MPOKATHMBAEMOCTh?

a) ¢ 3epHoM Ne 3; ©) c 3eprom Ne 6; B) ¢ 3epHOM Ne §

3. IlpokanuBaeMOCTh TOIBTEKTOMIHOM CTAIM IO CPAaBHEHHIO C 3a9BTEKTOMTHON

a) Oosbiiie; 0) MEHBIIIE; B) OJMHAKOBA

3amanue Ne 13

1. TBepoCTh MOIYMapTEHCUTHON CTPYKTYPBI 3aBUCHT OT:

a) cofiep KaHus yIiieposia B CTalin;0) coiepKaHusl JIETUPYIOIINX JIEMEHTOB B CTAJIH;B)
KOJIMYECTBA MAPTEHCUTA 3aKAJIKU

2. Kakas crams umeet 6ojiee TIyOOKyr0 TPOKAIMBAEMOCTh: cTainb S0 mwiu SOXDA?

a) ctanb 50; 6) S0XDA; B) 0on1MHAKOBYIO

3. Kakoe BnusiHuE Ha MPOKAJIMBAEMOCTh OKa3bIBaIOT BKIIIOYaHUSI KapOU10B?

a) YMEHBIIAIOT MPOKATMBAEMOCTb;0) YBEIUYMBAIOT IPOKAINBAEMOCTh; B) HE BIUSAIOT

3ananue Ne 14

1. Mexny yCTOMYMBOCTBIO ayCTEHUTA U IPOKAIMBAEMOCTBIO CYIIECTBYET:

a) IpSAMOINPOINOPLUOHATIbHAS 3aBUCUMOCTh; 0) 00paTHOMPONOPLIMOHATbHAS 3aBUCMOCTb; B)
KBaJpaTU4yHasi 3aBUCUMOCTh

2. lHOpoiHbIE BKIIIOUEHUS, HEPACTBOPEHHBIE B AyCTECHUTE

a) YBEITMYMBAIOT MTPOKATMBAEMOCTh; 0) YMEHBIIIAIOT MPOKATUBAEMOCTh; B) HE BIUSIOT HA
IIPOKAJIMBAEMOCTD

3. B kakux KOOpAMHATAX CTPOAT KPUBBIE ITPOKATMBAEMOCTH?

a) TBEPAOCTh — PAacCTOSHUE OT TOpIa; 0) Temreparypa — BpeMs; B) TeMIepaTypa —
KPUTHYECKUN TUAMETP

3amanme Ne 15
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1. B xoopanHaTax «IuaMeTp 3arOTOBKUA — PACCTOSTHHE OT TOPI[A» CTPOST:

a) mrarpamMmy MpoKajJIuBaeMOCTH; 0) HOMOTpaMMY; B) KPUBYIO OXJIQXKICHHS

2. Kakas nnaBka ctamu 18XI'T umeer 60oee rmy0OKyto MPOKaTNBaeMOCTh?

a) ¢ 3epHoM Ne 4; 6) ¢ 3epHoM Ne 7; B) ¢ 3epHOM Ne 8

3. [Ipu onpenesieHny TPOKATHBAEMOCTH 32 TIIYOHHY 3aKaJleHHOW 30HBI IPUHUMAIOT 30HY CO
CTPYKTYpOM:

a) 50% M3 u 50% IT; 6)50% M3 u 50% Cs3; B) 50% M3 u 50% T3

3ananue Ne 16

1. IIpokanuBaeMOCTh 3a3BTEKTOUIHOM CTaJIU MO CPABHEHUIO C 3BTEKTOUIHOMN

a) OombIie; 0) MEHBIIIE; B) HE U3MEHSCTCS

2. Yto Ha3bIBAETCA KPUTUUYECKUM THAMETPOM?

a) MaKCUMAaJIbHBIN AMAMETP 3arOTOBKH, KOTOPBII MPOKAJIMBAETCS A0 IOIYyMAapTEHCUTHOM
CTPYKTYpBI B CE€p/IlIeBUHE; 0) MUHUMAJIbHBIN AUaMETpP 3aTOTOBKU, KOTOPBIH MTPOKAIUBACTCS 10
II0JIyMapTEHCUTHOM CTPYKTYpbI B CEP/LIEBUHE;

3. 3akanuBaeMoOCTh CTaJIk Y 8 10 CPAaBHEHUIO CO cTaybio 30

a) 6ompIlie; 0) MEHBIIIE; B) HE U3MCHSCTCS

3ananue Ne 17

1. Kputnueckuii tuaMeTp 3aroTOBKUA HaXOST:

a) PKCIIEPUMEHTAIBHO; 0) 0 HOMOTpaMMe; B) 10 KPHUBOH MPOKaIMBAEMOCTH

2. Kakas cranb umeet 0osee myOoKyto npokaiauaeMocTs: ctaib 30 umu 30XI'CA

a) oguHakoByto; 0) ctanb 30; B) 30XI'CA

3. KapOuibl 1 OKCHABI TOHMKAIOT MTPOKAIMBAEMOCTb, T.K.:

a) TOPMO3ST MPEBPAIICHNE ayCTEHUTA B MAPTEHCHUT; 0) CIIyXaT JOMOIHUTEILHBIMU [ICHTPAMHU
HEPIUTHOTO MPEBPALIEHUs ayCTEHUTA; B) YCKOPSIOT IIPEBpAIlEHUE ayCTeHUTa B MAPTEHCUT

3aganue Ne 18

1. Kakas cranp uMeer 0osiee BRICOKYIO 3aKaIMBAEMOCTh: cTaib 20 nimn Y 8?

a) craib 20; 0) Y8; B) OAMHAKOBYIO

2. Yto Ha3BIBAaETCS IPOKATUBAEMOCTHIO?

a) CIOCOOHOCTH CTali 00OPa30BHIBATH MPH 3aKAJKE aAyCTEHUT Ha OIMpPEIeICHHYIO TITyOHHY; 0)
CTIIOCOOHOCTH CTaJIM 0OPA30BBIBATH MPH 3aKaJKe MAPTEHCHUT Ha OTPEICTICHHYIO ITyOHHY; B)
CIOCOOHOCTH CTaIM 00PA30BBIBATH MPH 3aKaJIKe CTPYKTYPY MEPIUTHOTO TUTIA HA OTPEeIEHHYIO
IyOuHY

3. C yBenuueHueM pazMepa 3epHa ayCTeHUTA MPOKATUBAEMOCTh

a) yMEHbIIIaeTcst; 0) YBEIIMUMBAETCS; B) HE M3MEHSETCS

3ananue Ne 19

1. JlerupoBaHHast cTajlb UMEET BBICOKYIO MPOKATMBAEMOCTb, €CIIU JIETUPYIOLIHE HIEMEHTHI:

a) pacTBOPEHBI B ayCTEHUTE U HAXOASATCS B COEAMHEHUSIX KapOUJ0B U MHTEPMETAITUIOB; 0)
HaXOAATCS B COEAMHEHUSIX KapOUI0B M HHTEPMETAJUIN/IOB; B) pACTBOPEHBI B AyCTEHUTE

2. Kakas cranps umeer 6osee m1y0okyro npokannaeMocTs: ctaib [ ¢ Vkpl = 100°/cek unu cranb
II ¢ Vkpll= 10°/cex

a) craib [; 6) crans II; B) oguHakoByto

3. Kakum MeTo10M OnpeAessitoT KpUTHUECKUI 1uamerp?

a) 00bEMHOM 3aKasiku; 0) TOPLIEBOM 3aKaJIKU; B) TOBEPXHOCTHOM 3aKalIKu

Tema: «3HococTOliKHe MaTepuaJb» (OIIK- 4)
3ananue Ne |
1. Lludpsr B MmapkupoBke Matepuana Al'-1500 yka3bIBaoT:
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a) mpees MPOYHOCTh; 0) NaBIEHUE MPECCOBAHMUS; B) YIAPHYIO BSI3KOCTb.
2. Haknen 3akanennoit ctanu 110I'13J1 obecrieunBaeT TBEpaOCTb:

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

3. 3HOCOCTOIKOCTh OOEcTeunBacT:

a) BBICOKAsI MNIACTUYHOCTH; 0) BBICOKAsI TBEPJIOCTh; B) HU3KAsl TBEPIOCTbD.

3ananue Ne 2

1. 3HOCOCTOIKOCTH 0OEcTIeynBaeT:

a) BBICOKHUI KOA((UIMEHT TpeHUs; 0) BRICOKasl yaapHasi BI3KOCTb; B) HU3KUH KO PUIIHMEHT
TpeHus

2. Xumnueckuit coctas ctanu X 15:

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

3. I'papur AI'-1500 paGorocmocoben mpu HarpysKe:

a) no 10MlIIa; 6) no SMlIla; B) no 2Mlla.

3amanue Ne 3

1. U3HOCOCTOMKOCTH 00ECTIEUNBAET:

a) BBICOKAsl TBEPIOCTh; 0) BBICOKAS TUIACTUYHOCTH; B) BEICOKUN KOI(DPHUITUEHT TPESHHUS.

2. byksa «IlI» B mapkupoBke ctaynu [I1X15 yka3biBaer:

a) IUIaKOBBIH Meperuias; 0) MapUKOMOIIUITHUKOBAs CTallb; B) CTallb JJI U3TOTOBICHUS IAPHHU-
pOB.

3. I'padpur AI'-1500 paGoTOCIIOCOOEH MPU CKOPOCTSIX CKOJBKEHUS:

a) 1o 25m/cexk; 0) mo 100 m/cexk; B) mo 50 m/cexk.

3aganue Ne 4

1. Crans HIX15 B ©ICXOAHOM COCTOSIHUM UMEET CTPYKTYPY:

a) Gpepput+ nepaut; 6) peppuT; B) nepauT+rapOuIbI.

2. Bun tepmuueckoil 00paboTku, o0ecredrBarofi BBICOKY0 H3HOCOCTOWKOCTh cTanu X 15:
a) 3aKayka + HU3KUU OTIYCK; 0) 3aKayika +BBICOKUI OTIIYCK; B) HOPMaJIU3ALIHSL.

3. Qucynbdua MmoaubaeHa COXpaHsIeT CMa3bIBaIoIee JEHCTBUE 10 TEMIIEPATYD:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 5

1. BbICOKYI0 M3HOCOCTOMKOCTH JI€Tanei MalIuH 00ecTieunBaeT:

a) IpUMEHEeHHE )KUJKUX U TBEP/bIX CMa30K; 0) ylydllleHUe; B) HOPMATIH3AIHsL.
2. I'padut coxpansier cMa3bIBaroliee JeHCTBUE 10 TEMIIEpATyp:

a) 150°C;6) 450°C; B) 600°C.

3. Crans I1IX15 noasepratot 3akajike ¢ TeMIepaTyphbl:

a)t> Acs; 0)t> Acm; B) Aci <t < Acm.

3ananue Ne 6

1. 3HOCOCTOMKAs CTaJIb:

a) C15«n; 6) 110I°13J1; B) cTans10.

2.Crpykrypa ctanu IIX15, o6ecnieunBaromniasi BICOKYIO H3HOCOCTONKOCTb:
a) copOuUT 3aKaikH; 0) TPOCTUT OTITyCKa; B) MAPTEHCUT OTITYCKa + KapOHIbI.
3. Hutpun 60opa coxpaHsieT cMa3blBaroliee AeiCTBUE 0 TEMIEPaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 7
1. Cranp 110T'13J1 mociie mUThst UMEET CTPYKTYPY:
a) nepiaut; 0) peppuT; B) ayCTEHUT + KapOUIbI.
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2. [Mocne TepmMooOpadoTky aeranu u3 cranu [1IX15 1omKHB UMETh TBEPIOCTD:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MetamnodroporuractoBas JIeHTa - 3TO:

a) cTalib; 0) JIATyHb; B) KOMITO3UITMOHHBIA MaTepHal.

3amanue Ne 8

1. MetanmnodroporuiactoBasi JISHTa COCTOHT:

a) J1aTyHb, GTOpoIIacT; 0) oJIOBIHKUCTas OpoH3a, HTOPOILIACT, TUCYIb(UT MOJIUOIEHA, CTATb-
Hasl JICHTA; B) IUCYJIb(UI MOIUOICHA, (TOPOILIACT.

2. TBepaoil cMa3Kou ABISETCA:

a) HUTPUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) AUCYIb(UI MOINOIeHA.

3. Xumnueckuit cocras ctanu 110113 J1:

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

3ananue Ne 9

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

a) pactBopeHue KapouaoB; 0) moyuenue 100% maprencuta; B) noyuenue 100% deppura.
2. TBepaoil cMa3Kou ABIsETCA:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) HUTPUA Oopa.

3. B kauecTBe H3HOCOCTOMKOTO MOKPBITUS UCIIOIB3YIOT:

a) HUTPUJ TUTaHA; 0) HUTPHU] KPEMHUS; B) HUTPUI OOpa.

3amanue Ne 10

1. Cioco0 HaHEeceHMsI HUTPH/Ia TUTaHA Ha PaboUuyr0 TOBEPXHOCTh:
a) MEXaHUYECKU; 0) MOHHO-IIJIa3MEHHBIN; B) JIEKTPOXUMUYECKHI.
2. TBepnoil cMa3Kou ABIsETCA:

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

3. Ilocne 3akanku cranp 110I'13J1 umeet TBEpAOCTD:

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

3ananue Ne 11

1. 3HOCOCTOMKOCTh 0OECTIeYnBaET:

a) BBICOKAs TUIACTUYHOCTH; 0) BBICOKAsI TBEP/IOCTh; B) HU3Kask TBEPOCTh.
2. Xummnueckuii coctas ctanu X 15:

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

3. I'pacput AT'-1500 paGoTocrnocobeH npu CKOPOCTSIX CKOJIBKEHUS:

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

3ananue Ne 12

1. 3HOCOCTOMKOCT OOECIIeunBaeT:

a) BBICOKHMH K03(pPuLMeHT TpeHus; 0) BbICOKas yapHas BA3KOCTb; B) HU3KUI KO3 PHUIIEHT
TPEHMUSL.

2. byksa «IlI» B mapkupoBke ctanu [I1X15 yka3biBaer:

a) IJTaKOBBIH NepernJa; 0) MapUKOMOAIIMITHUKOBAs CTajlb; B) CTaJb JUIsl U3TOTOBJICHUS ILIApHU-
pOB.

3. ducynsdua MmonubaeHa coxpaHseT cMa3blBarollee JeicTBUE 10 TeMIepaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 13

1. U3HOCOCTOMKOCTH OOECIIeunBaeT:

a) BBICOKas TBEPJIOCTh;0) BHICOKAS TUIACTUYHOCTD; B) BBICOKUN KOO(PPUIIUEHT TPEHHUS.
2. Crans HIX15 B HICXOAHOM COCTOSIHUM UMEET CTPYKTYPY:
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a) beppur+ nepnurt; 6) hepput; B) mepauT+KapOUIbL.
3. Cranp IX15 B HCXOAHOM COCTOSIHUU UMEET CTPYKTYPY:
a) beppur+ nepnurt; 6) hepput; B) mepauT+KapOUIbL.

3ananue Ne 14

1.Bun Tepmudeckoii 00paboTKH, 00€CTIeUnBAIOIINI BEICOKYIO H3HOCOCTOMKOCTH cTanm 1IIX 15:
a) 3aKayika + HU3KHUU OTITYCK; 0) 3aKaJika +BBICOKUI OTITYCK; B) HOPMAJIU3AIIHSL.

2. Cranp IX15 moaseprarot 3akajike ¢ TeMIepaTypbl:

a)t> Acs; 0) t> Acm; B) Aci <t < Acm.

3. Hutpun 60opa coxpaHsieT cMa3biBaroliee I1eicTBUE 10 TeMIepaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 15

1. BbICOKy10 M3HOCOCTOMKOCTH JIeTanei MalliH 00ecreynBacT:

a) IpUMEHEHHE )KUJKUX U TBEP/bIX CMA30K; 0) yJIydllIeHue; B) HOpMaTU3aIlHsl.
2. Ctpykrypa ctanu [1IX15, obecrnieunBarorias BEICOKY H3HOCOCTOMKOCTb:
a) COpOUT 3aKaiKu; 0) TPOCTUT OTIYCKA; B) MAPTCHCHUT OTITyCKa + KapOUIbI.

3. MetanmnodroporuactoBas JIeHTa - 3TO:

a) cranb; 0) IaTyHb; B) KOMIIO3ULIMOHHBIN MaTepual

3amanue Ne 16

1. U3HOCcOCTOMKAas CTallb:

a) Ct5«; 0) 110I'13J1; B) cTans10.

2. ITocne TepmooOpadoTku aetanu u3 ctanu LIX15 qomKHb IMETh TBEPIOCTD:

a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MetanmnodroporuiactoBasi JIeHTa COCTOUT:

a) JaTyHb, GTOpOILIACT; 0) OJOBSIHHCTAsE OpOH3a, PTOPOILIACT, TUCYITH(U MOTHOICHA, CTATb-
Hasl JICHTa; B) AUCYyIb(PuI MonudaeHa, GTOPOILIACT.

Saganue Ne 17

1. Crans 110T'13J1 mociie TUThst UMEET CTPYKTYPY:

a) nepiaut; 6) ¢peppuT; B) ayCTEHUT + KapOUIbI.

2. TBepnoil cMa3Koil sIBIIsIeTCS:

a) HUTPHJ TUTaHa; 0) HUTPHUJI KPEMHUS; B) NUCyIbduI MonubdieHa.
3. B xaduecTBe H3HOCOCTOWKOTO TIOKPBITHS UCIIOIB3YIOT:

a) HUTPHJ TUTaHa; 0) HUTPHUJA KPEMHUS; B) HUTPUA Oopa.

3ananue Ne 18

1. Xumunueckuit coctas ctanu 110I'13J1:

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

2. TBepnoit cMa3Koil sIBIIsSIETCA:

a) HUTPUJ TUTaHA; 0) HUTPUJ KPEMHUS; B) HUTPHU O0pa.

3. Cnoco0 HaHeceHUs HUTPUJIa TUTaHA Ha pabOvyIo MOBEPXHOCTD:
a) MEXaHUYEeCKUii; 0) MOHHO-TIJIa3MEHHBIN; B) DIEKTPOXUMUIECKHI.

3ananue Ne 19

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

a) pactBopeHue kapOouaoB; 0) momydenue 100% maprencuta; B) nonyuenue 100% deppura.
2. TBepoit cMa3KoU SIBIISIETCS:

a) HUTPUJ TUTaHa; 0) HUTPUJ KPEMHHUS; B) IpaduT.

3. Hudpsr B MapkupoBke matepuana AI'-1500 yka3siBaroT:

a) mpeJies MPOYHOCTh; 0) 1aBIeHUE IPECCOBAHMS; B) YAAPHYIO BA3KOCTb.

52



3amanue Ne 20

1. ITocne 3akanku ctanp 110I'13J1 umeet TBEpAOCTD:

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

2. Haxunen 3akanennoii cranu 110I'13J1 obecnieunBaeT TBEPIOCTS:
a) HB 600; 6) HB 200; 8) HRC 60.

3. I'papur AI'-1500 paGorocmocobeH mpu HarpysKe:

a) no 10MlIIa; 6) no SMlIla; B) no 2Mlla.

Samanue Ne 21

1.113HOCOCTOMKOCTh 00CCIIEUNBACT:

a) BBICOKAS IUIACTUYHOCTh; 0) BHICOKAs TBEPIOCTh; B) HU3Kasl TBEPIOCTD.
2. Ilocne 3akanku crans 110I'13J1 umeer TBepAOCTS:

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

3. I'pacpur AI'-1500 paGorocmnocoben mpu Harpyske:

a) no 10MlIIa; 6) no SMlIla; B) no 2Mlla.

3aganue Ne 22

1. U3HOCOCTOMKOCTH 00ECTIEUNBAET:

a) BBICOKHI K03(ppuIreHT TpeHus; 0) BbICOKas yaapHas BA3KOCTb; B) HU3KUI KO3 PHUIIHEHT
TPEHHUSL.

2. TBepaoit cMa3KoOM SIBISETCS:

a) HUTpUJ TUTaHa; 0) HUTPHUJA KPEMHUS; B) HUTpUL Oopa.

3.MetamnodToporiacToBas JI€HTa COCTOUT:

a) JaTyHb, GTOpPOIUIACT; 0) OJOBSIHUCTAS OpPOH3a, PTOPOILIACT, TUCYITH(U MOTHOICHA, CTATb-
Hasl JICHTa; B) AUCyIbPuI MonudaeHa, GTOPOILIACT.

Saganue Ne 23

1. U3HOCOCTOMKOCTH 00ECTIEYNBAET:

a) BBICOKAsl TBEPJIOCTh; 0) BBICOKAS TUIACTHYHOCTH; B) BRICOKUN KOI(DPHUITUEHT TPEHHS.
2.3akanka cranu 110I'13JI obecnieunBaert:

a) pactBopeHHe kapouos; 6) noxyuyenue 100% maprencura; B) noxydenue 100% deppura.
3. MeranmnodroponiactoBas JIEHTA - 3TO:

a) cTanb; 0) TaTyHb; B) KOMIIO3UIIMOHHBII MaTepHall.

3ananue Ne 24

1.Bua trepmuueckoii 00paboTkH, 00ecredrBaroINi BBICOKYIO H3HOCOCTOWKOCTh cTanu X 15:
a) 3aKajKa + HU3KHUH OTIycK; 0) 3aKajika +BbICOKUI OTIYCK; B) HOPMaIU3alHus.

2. Xumnueckuit coctas ctanu 110I'13J1:

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

3. Hutpun 60opa coxpaHsieT cMa3blBarollee 1eiCTBUE 10 TeMIepaTyp:

a) 1500°C; 6) 4500°C; B) 6000°C.

3ananue Ne 25

1. BrICOKYIO H3HOCOCTOMKOCTD JIeTajeii MallliH 00ECIICYHBAET:

a) MPUMEHEHHE KUJKUX U TBEPJIBIX CMA30K; 0) yIIydIlIeHHE; B) HOpMaTH3aIusl.
2. Cranp IIX15 B HCXOHOM COCTOSTHUM UMEET CTPYKTYPY:

a) ¢pepput+ nepaut; 6) GeppuT; B) HepIUT+KApOUIBI.

3. I'padut AT'-1500 paGoToCcrocOOEH MPU CKOPOCTSIX CKOTBKEHUS:

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

3amanue Ne 26
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1. 3HOCOCTOIKas CTallb:
a) Ct5xkr; 6) 110I'13JI; B) ctans10
2.byksa «I1I» B mapkupoBke cranu [IIX15 yka3siBaer:

a) IUIaKOBBIH Meperuias; 0) MapUKOMOIIUITHUKOBAs CTallb; B) CTaJlb JJI U3TOTOBJICHUS ILIAPHHU-

pOB.
3. I'padur AT'-1500 paGoTocrnocoOeH nmpy Harpys3Ke:
a) mo 10MIIa; 6) no 5SMlIla; B) no 2Ml1a.

3ananue Ne 27

1. Cranp 110I'13JI nocie nuThsi UMEET CTPYKTYPY:

a) mepyut; 0) heppur; B) ayCTSHUT + KapOUIbI.

2.Ctpykrypa cranu 111X 15, obecrnieunBaromiasi BRICOKYO H3HOCOCTOMKOCTB:
a) copOuUT 3aKaiku; 0) TPOCTUT OTITyCKa; B) MAPTEHCUT OTITYCKa + KapOHIbL.
3. 'paduTt coxpanseT cma3bIBaroliee JeiCTBUE 10 TEMIIEpaTyp:

a) 1500C; 6) 4500C; B) 6000C.

3ananue Ne 28

1. ITocne 3akanku cranb 110I'13J1 umeet TBEpAOCTD:

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

2. TBepaoit cMa3KoM SIBISETCS:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) HUTPUA Oopa.

3.MetanmnodroporiactoBas JeHTa COCTOUT:

a) JaTyHb, GTOPOILIACT; 0) OJOBSIHUCTAS OpPOH3a, PTOPOILIACT, TUCYITH(U MOTHOICHA, CTATb-
Hasl JICHTa; B) AUCyIbPuI MonudaeHa, GTOpOILIacT.

3aganue Ne 29

1.3akanka cranu 110I'13JI obecrieunBaer:

a) pactBopeHue kapouaos; 0) nonyuenue 100% mapreHcura; B) nonyuenue 100% deppura.
2.TBepnoit cMa3KoM SBISIETCS:

a) HUTPHJ TUTaHa; 0) HUTPHUJ KPEMHUS; B) NUCYIb(UI MOTUOICHA.

3. MeraminodroporiactoBas JIEHTA - 3TO:

a) cTanb; 0) TaTyHb; B) KOMIIO3UIIMOHHBII MaTepHal.

3ananue Ne 30

1. Xumuueckuit coctas ctanu 110 13J1:

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

2. TTocne TepmoobpadoTku aetanu u3 ctanu [IX15 qomkHB UMETh TBEPIOCTS:
a) HRC 60; 6) HRC 40; ) HRC 30.

3. Hutpun 60pa coxpaHseT cMa3bIBarolee JIeHCTBHE 10 TEMIEpaTyp:

a) 1500C; 6) 4500C; B) 6000C.

Tema: «lIBeTnbie ciiaBs» (OIIK- 4)

3ananue Ne |

1. Kakoe 3nauenue 6B umeer qropantomus J[16 nocie 3akanku U cTapeHus?

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

2. MOXHO J1 10 CTPYKType AByX(a3zHoM aTyHH (o +3) CyAUTh O COAep KaHUU B HEH IIMHKa?
a) HeNb3s1; 0) MOXXHO MHOT/IA; B) MOXKHO BCET/Ia

3. Kakyro (hopMy UMEIOT NepBUYHBIE 0L KPUCTAUIBI KPEMHHUSI B CHUTyMUHE?

a) IEHJAPUTHYI0; 0) UTOJIBYATYIO; B) TPaHEHYIO
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3amanue No 2

1. Kaxkoii U3 crutaBoB sIBIsIETCSl OJHO(A3HOU Ol-TaTyHBIO?

a) JI56; 6) bp.C-30; B) JI8O

2. KakoBa MUKpOCTpyKTypa cuiaymuHa AJI2 ripyu KOMHATHON TeMIieparype mocie

Mo (pUIMPOBAHUS?

a) a-(aza + »BTEKTHKA; 0) 0-paza; B) KpDeMHUHN U IBTCKTHKA

3. C kakoil 1enpIo BBOAAT Mejib B ciuiaB b837?

a) JUIsl IPEIOTBPALCHUS IUKBALIUY IO XUMHUYECKOMY COCTaBy; 0) JJis MPeIOTBPAIICHUS
JUKBALIMU IO YACIBHOMY BECy MPU KPUCTAJUTH3AIMH; B) JUTSI YIyYIICHHS TUTCHHBIX CBOHCTB

3ananue Ne 3

Kakune koMIIOHEHTHI BXOIST B cOCTaB ciuiasa JI68?

a) Melb — 0JIOBO; 0) Mellb — CBHUHEII; B) MEJlb — ITMHK

2. Kakoii pexum TepMo0o0pabOTKH BOCCTAHABIMBAET MIIACTUYHOCTh XOJI0HOAE(OPMUPOBAHHBIX
naTyHeu?

a) OTXKUT PEKPUCTAIIU3AINH; 0) 3aKaIKa U CTApECHHE; B) 3aKaJka U OTIYCK

3. Kakue cruiaBbl Ha3bIBalOTCS ypajllOMUHAMU?

a) CIUIaB aJlFOMUHUN — MeJIb — MarHwii; 0) cIijiaB allOMUHUNA — KPEMHHUIl; B) CILJIaB aJIFOMUHUN
— KeJIe30 — MapraHeil

3ananue Ne 4

1. Onpenenuth XuMUUECKUil coctaB cruiasa JI68

a) muHK 68% + Meap 32%; 6) menp 68% + onoBo 32%; B) menb 68% + 1uHk 32%
2. Kakue koMIOHEHTHI BXOAAT B cocTaB ciuiaBa bp.O-10?

a) Mellb — IWHK; 0) MeIb — OJIOBO; B) M€Ib — CBHHEII

3. VI3 mpuBeIEHHBIX HUKE CIUIABOB BEIOPATh MEITBXHOP

a) crutaB MH19; 6) crmaB MHII15-20; B) crinas JIK80-3

3ananue Ne 5

1. Kakoif 0CHOBHOI JIETUPYIOLIUII 3JIEMEHT U B KAKOM KOJIMYE€CTBE BXOAUT B COCTAB
TypamtoMuHa?

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

2. Kakoil U3 npuBEIEHHBIX HUXKE CIIJIaBOB HaUOoJIee IerKuii?

a) JI80; 6) b83; B) 116

3. K kakoii cucreme otHocuTcs criaB AMi?

a) aJIOMUHUN — KPEeMHHUIA; 0) aMIOMUHUN — MarHuii; B) allfOMUHUN — MapraHeil

3ananue Ne 6

1. Kakue koMIOHEHTBI BXOAAT B cocTaB ciuiaBa JI68, u kak oH Ha3bIBaeTcs?

a) MeJlb — OJIOBO; OJIOBSIHHasi OpoH3a; 0) Me/Ib — IIUHK; JIATYHb; B) MEJlb — CBHUHEI]; CBUHIIOBAs
Opon3a

2. Kaxkoii U3 mpuBEICHHBIX HIKE CIIABOB 00J1aaeT aHTU(PUKIIMOHHBIMU CBOMCTBAMU?

a) [116; 6) bp.C-30; B) AJI-4

3. KakoBa MUKpPOCTPYKTYypa X0J0HO-Ae(hOPMUPOBAHHON O-TaTyHU TOCIIE OTKUTa?

a) CBETIIbIE OCHU JCHIPUTOB; 0) BHITSHYTHIEC 3epHA; B) 3€pHA C IPABHIBLHOMN OrpaHKON

3ananue Ne 7

1. Kakue crijaBbl Ha3bIBAIOTCS TypATFOMAHAMU ?

a) cruiaB Al — Cu— Mg; 6) crutaB Al — S; B) crutaB Al — Fe — Mn

2. Kakyro opMy UMEIOT MepBUYHBIC KPUCTAIUTBI KPEMHUS 10 MOAU(DUITUPOBAHUS B CHITyMUHE?
a) IMIapOBUIHYIO; 0) UTOJIBYATYIO; B) TPaHEHYIO
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3. VI3 npuBeieHHBIX HUKE CILIAaBOB BHIOpaTh HauboJee JerKuit

a) J116; 6) JI80; B) 583

3amanue Ne 8

1. VI3 npuBeieHHBIX HUKE CIJIAaBOB BHIOpaTh Hanbojee JerkKuit

a) JI80; 6) b83; B) 116

2. Kakue koMIOHEHTHI BXOAAT B cocTaB cruiaBa bp.C-30?

a) Mellb — CBHUHEI; 0) MEIlb — alFOMHHUIL; B) MEIb — ITUHK

3. Kaxoii U3 npuBeeHHBIX HIDKE CILIABOB SBIISETCS IypaTIOMUHOM?
a) AJ12; 6) [116; B) bBpAXK-9-4

3ananue Ne 9

1. Kakue koMIOHEHTHI BXOJAT B cocTaB ciuiaBa bp.Od6-0,27?

a) Meab — 0J10BO — (ocdop; 6) MuHK — 0710BO — (ocdop; B) AIFOMUHUNA — OJIOBO —
hocdop

2. Kakoii 3 mpuBeICHHBIX HUXKE CIJIAaBOB 00J1a1aeT aHTU(PUKITNOHHBIME CBOHCTBAMHU?
a) AJl4; 6) [116; B) bp.C-30

3. K kakoii rpynne criiiaBoB otHocutcs cras JIL[16K4?

a) nehopMUPyEMBIM, TEPMUYECKU YIIPOUHSIEMBIM; 0) TUTEHHBIM; B) 1€(OPMUPYEMBIM,
TEPMHUYECKH HEYIPOUHSIEMBIM

3aganue Ne 10

1. KakoBo cpeniHee NpoleHTHOE cofepKaHue Maruus B criase /(167

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

2. K kaxo#i rpymre cruiaBoB otHocuTcs crias JIL[16K4?

a) nehopMUpyEMBbIM, TEPMUYECKU YIIPOUHSIEMBIM; 0) TUTEHHBIM; B) 1e(hOpPMUPYEMBIM,
TEPMHUYECKH HEYIPOUHSIEMBIM

3. K kakoii cucreme otHocuTcs crimaB MH19?

a) MeJlb — HHKEJb; 0) MeIb — HUKEIb — LUHK; B) IIMHK — HHUKEJb

3amanue Ne 11

1. Kakas 13 npuBeZieHHbIX HUXeE JIaTyHel o0naaaer 00iblel IIaCTUYHOCThIO?
a) J190; 6) JI62; B) JIS6

2. Kakue cTpyKTypHBIE cocTaBistolIe nuMeeT uras oponsa bpO10?

a) o-Kpucramia; 0) a + 0; B) 6-haza

3. ITocne TepmoobpadoTku criaB /{16 nmeer HauOONBIITYIO MPOYHOCTD

a) MmocJe OTKura; 0) mocine 3akajky; B) OCIe 3aKalKy U CTapeHus

3ananue Ne 12

1. KakoBa Mukpoctpykrypa cuitymusa ¢ 13 % Si mpu KoMHaTHOW TeMIepaTtype 1nocie
MoAU(pUIMPOBAHUS?

a) o-¢aza + IBTEKTHKA; 0) a-(a3a;B) KPeMHUN U IBTEKTUKA

2. Kakoe 3HaueHue oB uMmeeT AypantoMuH /116 nmocie 3akanky u crapeHus?

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

3. 13 mepeuncieHHbIX HUKE CIIaBOB BBIOpATh HEU3UILOEP

a) crutaB MH19; 6) crmaB MHI115-20; B) crinas JIL[16K4

Saganue Ne 13
1. K xakoii cucreMme orHOCUTCS cruiaB AMit?
a) aJJIOMUHUN — KPEeMHHUIA; 0) amOMUHUN — MarHuii; B) allOMUHUN — MapraHeil
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2. Kakue cTpyKTypHble cocTaBisitoline nmeet crias JI90?

a) o-JaTtyHb; 0) a-naTyHb + ['-1aryHs; B) B'-1atyHb

3. Kaxoii pexxuM TepM00OpadOTKH BOCCTAHABIMBACT IUIACTUYHOCTD XOJIOAHOIE(HOPMUPOBAHHBIX
JaTtyHen?

a) 3aKaJiKa U OTITYCK; 0) 3aKallka U CTapEHHUE; B) OTKUT PEKPHUCTATUTH3AINH +

3ananue Ne 14

1. Kakoe BiusiHEE Ha CBOMCTBA CHITyMHUHOB OKa3bIBAaeT MOIUHUIIMpoBaHue?

a) TOBBIIIACT MTPOYHOCTH; ) MOBBIIIAET KOPPOZUOHHYIO CTOMKOCTb; B) HE BIHSET
2. Kakue KOMIIOHEHTHI BXOJAT B cocTaB cruiaBa b&83?

a) 0JIOBO — CypbMa — Me/lb; 0) alIFOMUHHI — KPEMHUH; B) ME/Ib — CBHHEI]

3. Kakas u3 npuBeIeHHBIX HIDKE JaTyHel o01amaaeT 0obiiel miIacTHYHOCThIO?
a) JI83; 6) JI62; B) JI56

3amanue Ne 15

1. Kakue criiaBbl Ha3bIBaIOTCS JIATYHAMU?

a) CIUIaBbl MEM C IUHKOM; 0) CIUIaBbl MEIU C OJIOBOM; B) CIJIABBI MEJIU CO CBUHIIOM
2. Kakue kKOMIOHEHTHI BXOAAT B cocTaB cruiaBa AJI2?

a) MeJlb — OJIOBO; 0) AIFOMUHUN — KPEMHHI; B) AJIFIOMUHUN — ME/b

3. K kakum natyHsiM otHOcHTCs criiaB JI8S5?

a) 0-JIaTyHb; 0) 0-JIaTyHb + -IaTyHb; B) B-1aTyHb

3amanue No 16

1. Kakue crinaBbl Ha3bIBAKOTCS JIATYHSIMU ?

a) CIUIaBbl MEH C IIMHKOM; 0) CIJIaBbl MEIM C OJIOBOM; B) CILJIABBI ME/IM CO CBUHIIOM

2. Kakum pexrumomM 00pabOTKH MOKHO YCTPAHUTH IEHAPUTHYIO JIMKBALUIO B OTHO(DA3HOI o
JaTyHu?

a) 3aKaJIKOi U cTapeHreM; 0) TOMOTeHU3AMOHHBIM OTKUTOM; B) PEKPUCTAIUIU3AUOHHBIM
OT)KUTOM

3. Ilocne kakoii TepMooOpaboTKH crutaBoB J[16 nMeeT HauOONIBIIYIO TPOUYHOCTH?

a) MocJie OTXKUTA; 0) MOCIIe 3aKaJIKU U CTAPSHUS; B) TIOCIIE 3aKaJIKU

3aganue Ne 17

1. Kakuie mepBUYHbBIC KPUCTAIUTBI BBIJICISIFOTCS TIPU KPUCTAILTU3AIIAHN JIOOBTEKTHIECKOTO
CHIIyMHHA 1ocje MonuduiupoBanus?

a) 0-pacTBOpa; 0) IBTEKTUKH; B) KPEMHUHN

2. Kakoit 0CHOBHOM JIETUPYIONINI JIEMEHT U B KAKOM KOJIMYECTBE BXOAHT B COCTaB
TypamtoMuHa?

a) onoBo — 10 %; 6) kpemuuit — 13 %; B) menp — 4,5 %

3. C xakoii 1enblo BBOAAT Melb B 6a00uT?

a) JUIsl yIy4IIeHHs TUTEHHBIX CBOMCTB; 0) Ui MPeIOoTBPAIICHHS TUKBAILIUH 110 YASTEHOMY BECY
MIPY KPUCTAUIA3AINN; B) JUIS IPEIOTBPAIICHUS JTMKBAIIUHU 10 XHMHYECKOMY COCTaBY

3ananue Ne 18

1. Kakue cTpyKTypHBIE COCTaBIsIONIME UMeeT uTtast Oponsa bpO10?

a) o — Kpuctaua; 6) o kpuctaywia + o dasa; B) 6 dasza

2. KaKUM PeXMMOM TepMO0OPabOTKH MOXKHO YCTPAHUTh JIEHIAPUTHYIO JIMKBAIMIO B OHO(DA3HOM
O-JIATyHH?

a) 3aKaJKoH U cTapeHreM; 0) TOMOTeHU3AIMOHHBIM OT/KUTOM; B) PEKPHCTAITN3AIUOHHBIM
OTXKUTOM
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3. Kakoii U3 craBoB siBisieTCss 0JHO(A3HOM 0-TaTyHbIO?
a) JI56; 6) bp.C-30; B) JI80

3amanue Ne 19

1. Kaxkoii xumuueckuii cocras cruiasa bp.O® 6,5-0,4?

a) 6,5 % Sn + 0,4 % P + ocransHoe Cu; 6) 6,5 % Cu + 0,4 % P + ocransHOE Sn; B) 6,5 % Zn +
9375 % Cu

2. Kaxkoii pexxum TepM0o0oOpabOTKH BOCCTAHABIMBACT IJIACTUYHOCTH XOJI0IHOIE(POPMUPOBAHHBIX
naTyHeu?

a) 3aKajika U OTIYCK; 0) 3aKajKa U CTapCHHE; B) OTIKUT PEKPHUCTAILIA3AIIUN

3. K kakoii rpyrre crijiaBoB oTHOCHUTCS ciuiaB bp.b2?

a) 6a00uTHI;, 0) OpPOH3HI; B) MEIBXHOPBI

3ananue Ne 20

1. KakoBa Mukpoctpykrypa cuitymuHa 13 % Si npu koMHaTHOH Temiieparype A0
MOAM(pUIMPOBAHUS?

a) BTEKTHKA; 0) KPEMHHUH U IBTCKTHKA; B) 0L TB. PACTBOP M IBTEKTHKA

2. KakoBo cpeniHee NpoILeHTHOE coepKaHie MarHus B ciiase J[167

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

3. K kakoii cucreme orHocutcs cmaB b83?

a) 0JIOBO — MeJlb — CypbMa; 0) CBHHEIl — OJIOBO — ME/Ib; B) CBUHEI[ — OJIOBO — CypbMa

Tema: «Yyrynsn» (OIIK- 4)

3ananue Ne 1

1. Kakue uyryHbl Ha3bIBatOT OEIbIMU?

a) B koTopbix Cobmr. = Ccpsi3. + CcB00.; 6) B koTopbix Cobmr. = CcBsi3.;B) B KOTOpbIx Colml. =
CcBo0.

2. Kakyro KpucTamsIn4ecKyro peueTKy uMeeT rpapur?

a) KyOn4ecKyto 00beMHOLIEHTPUPOBAHHYIO; 0) KyOHMUeCKYyI0 IpaHelleHTPUPOBAHHYIO; B)
reKCaroHaJIbHYIO

3. Kakyto CTpyKTypy METasIN4e€CKOM OCHOBBI UMEET CEpPhIi YyT'yH, €CIH

Ccesas. = 0,8 %?

a) heppHUTHY10; 0) MEPIUTHYIO; B) (peppUTO-NIEPIUTHYIO

3ananue Ne 2

1. Yto npeacrasnsgeTr coboit nenedyput?

a) xumnueckoe coenuaenne Fe u C; 0) mexannueckyro cmech A u L{; B) Mexanuueckyto cmech O
u I

2. Kakast popma rpadura xapakrepHa Juist CEpbIX UYyTYHOB?

a) XJIONbeBUHAs; 0) TIacCTUHYATAS; B) MIAPOBUIHAS

3. Kak nony4aroT KOBKUN 4yTryH?

a) OTXKUIOM CEeporo 4yryHa; 6) OT>)KUrom 6esoro yyryHa?; B) Moau(puuupoBaHrueM

3ananue Ne 3

1. B 4éM CyImHOCTb 3BTEKTUYECKOTO MPEBPAILICHUS ?

a) [A0,8] — IT [@0,03 + 116,67]; 6) [x.p.4,3] — JI [A2,14 + 116,67]; B) [%.p.2,14] — JI[A0,8 +
116,671

2. Kakue uyryHbl Ha3bIBatOT rpaUTU3MPOBAHHBIMU ?

a) B koTopbix Cobmi. = CcBsi3.; 6) B koTopeix Coodur. = Cessz. + CcBoO.;B) B KoTopbix CcBS3. =
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CcBo0.
3. Kakyro CTpyKTypy UMEET MOJOBUHYATHINA YyTYyH?
a) [T+ IIII + JI*; 6) I1 + I'p; B) IT + I'p + JI*

3ananue Ne 4

1. Kakue pu3nko-MexaHH4eCKHE CBOMCTBA UMEET JIeAeOypuT?

a) HB = 1000 MlIla; 6 = 10%; 6) HB = 4000 MlIla; 6 = 0%; B) HB = 4000 MIIa; 6 = 10%
2. Yem 3aBepiiaercs nepBUYHAsi KpUCTAUIU3ALMS OCJIBbIX YYyTYHOB?

a) OBTEKTUYECKUM TpeBpaIieHueM; 0) IBTEKTOMTHBIM MIPEeBpaIlleHIEeM; B) BbiaeneHueM L1
3. CKOJIBKO CBSI3aHHOTO YITIEPOJA B CEPOM UyTyHE co cTpykTypoid @ + Ip?

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

3amanue Ne 5

1. Kakyto cTpyKTypy UMeeT JeneOypuT MpeBpalieHHbINn?

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

2. Kakue cBOMCTBA 4yTr'yHOB ONpeNenstoTcs: GopMoit rpauTOBBIX BKITIOUCHHI?

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

3. IIpu kako# Temrieparype IpOBOIAT OTKUT JUISl [TOJIyYE€HUS EPIUTHOIO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C

3ananue Ne 6

1. Kakoii ¢a3oBblit cocTaB uMeeT JieZieOypuT MpeBpalleHHbIH?
a)P+1I6)A+I;B)A+ O

2. Kakas popma rpadura xapakrepHa st KOBKUX 4yTYHOB?
a) mapoBuAHAas; 0) MIACTUHYATAs; B) XJIONbEBHIHAS

3. CKOJIBKO CBSI3aHHOTO yIJIEpO/ia B MOJOBUHYATHIX YyTryHax?
a) Cees3. = 0,8%;0) Ccas3. < 0,8%;B) Ccssz. > 0,8%

3ananue Ne 7

1. U3 xakoi#l ¢a3bl BbIAENSAETCS HEMEHTUT MTEPBUYHBII?

a) U3 aycTeHuTa; 0) u3 eppuTta; B) U3 )KUIKOIO pacTBOpa

2. Kak ycTpaHsI0T HexenaTelbHbIi 0Toen?

a) packucieHueMm; 0) rpadUuTU3UPYIOIIUM OT)KUIOM; B) YCTPAHUTh HENb3s
3. Yrto o603Ha4aroT u¢psl B Mapke koBkoro uyryna K4-37-12?

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

3anganue Ne 8

1. Kakue ¢a3pl HAXomATCsl B paBHOBECHUH TIPU IBTEKTHUECKOM TPEBPAICHUH?

a) K.p. 1 A; 0) x.p., Aull;B) D, Aul]

2. Kakast popma rpadura xapakrepHa Juist BBICOKOIIPOUHBIX YYyTYHOB?

a) XJIONbeBUHAs; 0) TIacCTUHYATAS; B) MIAPOBUIHAS

3. Kakyro CcTpyKTypy UMeeT KOBKHI YyTYyH, €CIIM OT)KUT MPOU3BOIAT B OIHY CTaINI0?
a)Il+Tp;6)I[1+d+1Ip;B)D+Ip

3amanue Ne 9

1. Kakoii ¢a3oBslit coctaB umeet 6emnbiid 9yryH mpu t = 400°C?

a)A+®;0) D +1[;B) A+l

2. Kaky1o cTpyKTypy METaJUIN4eCKO OCHOBBI HUMEET BBICOKOIIPOUHBIN UyTyH, eciu CcBs3. =
0,5%?

a) ¢eppHUTHY10; 0) MEPIUTHYIO; B) (peppUTO-TIEPIUTHYIO
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3. YTo crocoOCTBYET NOMYUYEHHUIO TPaQUTU3UPOBAHHOTO YyTyHa?
a) moBbIlIeHHOE cozeprkanue C, Si ;0) MOBBIIIIEHHOE coiepKaHrue Mn; B) TOHM)KEHHOE
conepxanwne C, Si

3ananue Ne 10

1. CxosbKo yriiepojia COACPIKUT IBTEKTUUECKUI OeIbIil uyryH?

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

2. Crpyxkrypa ceporo uyryHa @ + I1 + I'p. CkosbKo CBSI3aHHOTO yITIEPOJa B METAJNIMYECKOM
ocHoBe?

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

3. Kakyto cTpykTypy UMeeT KOBKUM YyTyH, €CIH OTKUT MPOU3BOJIAT B JBE CTAIUU?
a)[l+Ip;6)D+1Ip;B)II+JI+1Ip

3ananue Ne 11

1. 13 xakoii ¢assl Beagensercs 117

a) u3 A; 0) u3 k.p.; B) uz @

2. [Ipu xakoM yCJIOBHH MPOUCXOTUT 00pa3oBaHue rpaduta B uyryHax?

a) IpY MEIUICHHOM OXJIAXKJICHUH; 0) IpU OBICTPOM OXJIAKICHHUHU; B) IPH OBICTPOM Harpene
3. Yto o3HauaroT UG pbl, BXOIAAIINE B MAPKY CEPBIX UyTyHOB?

a) cojiepKaHue yrieposa; 0) TBEpIOCTh; B) Mpeaes TPOYHOCTH

3aganue Ne 12

1. YeMm 3aBepImraerTcst BTOpUIHAS] KPUCTAJUTA3AMMS OCIIBIX YyTYHOB?

a) 9BTEKTOUHBIM MIpeBpalieHreM; 0) 3BTEeKTUYECKUM MpeBpaleHreM; B) BoaeneHuem {11
2. CKOJIBKO CBSI3aHHOTO YITIEpO/ia B CEPOM UyTr'yHE cO CTpyKTypou 1+ ['p?

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

3. Kak nony4aror KOBKUI 4yryH?

a) MonuuLIUpoBaHKUEM; 0) OT)KUTOM O€JI0r0 YyryHa; B) OT)KMIOM CEPOro uyryHa

3ananue Ne 13

1. Kakyto cTpyKTypy uMeeT Oelnblii JOIBTEeKTHYEeCKH uyTryH npu t = 20°C?

a) IT+ IIII; 6) IT + LT + JI*; B) JI* + LII

2. CKOJIBKO CBSI3aHHOTO YIJIEpo/ia B MOJIOBUHYATHIX YyTryHax?

a) Cces3. = 0,8%; 0) Cepsz. < 0,8%:; B) Cepsz. > 0,8%

3. Yto o3HauaroT uudpsl, BXOAAIINE B MApKy KOBKOTO UyryHa?

a) cojiep)KaHue yriepoia U KpeMHHUsl; 0) TBEpAOCTh U OTHOCUTEIHHOE YIJTMHEHHUE; B) TIPEIeT
IIPOYHOCTU M OTHOCHUTEIBHOE YJUINHEHHE

3ananue Ne 14

1. Kakyto cTpykTypy nmeeT Oenblii 3a3BTeKTHUECKUI uyryH npu t = 20°C?

a) IT + III; 6) IT+ LI + JI*; B) LT + JI*

2. IIpu xakux ycnoBusax o0pa3yeTcs MOJIOBUHYATHIN yyryH?

a) mpu U30BITKE rPaUTHU3ATOPOB U YCKOPEHHOM OXJIaX/IEHUH; O) IPH HEAOCTaTKe
rpadUTU3aTOPOB U YCKOPEHHOM OXJIAXK/IEHUH; B) MPU HEOCTaTKe rpaduTU3aTopoB U
3aMEUIEHHOM OXJIa)KI€HUHU

3. Kakyto ¢popmy umeer rpadut B BBICOKOIIPOYHOM UyTryHe?

a) IUIACTHHYATY10; 0) IApOBHUIHYIO; B) XJIOMBEBUIHYIO

3amanme Ne 15
1. CkonbKo yrieposia coaepkar IyryHbI?
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a) ot 2,14 o 6,67%; 6) ot 4,3 10 6,67%:; B) ot 2,14 1o 4,3%

2. Kaxoii da3oBslii coctaB umeeT 6emnbiii uyryH mpu t = 800°C?

) ©+I;6)A+I;B)A+ D

3. B cepom uyrysne copepxurca 0,5% Ccs3. Kakyro OH UMEET CTPYKTYpy METALIINYECKOM

OCHOBBI?
a) [T+ LII; 6) IT + ®; B) I1

Samanue Ne 16

1. Kak u3mensercst conepkanue yrieposa B )KUAKOH (paze mpu NepBUYHON KpUCTAIUTM3ALUN
J09BTEKTUYECKOT0 Oeoro uyryHa?

a) yMEHbIIAeTCs; 0) YBEIIMYMBACTCS; B) HE U3MEHSACTCS

2. Kakas ¢opma rpadura ciocoOCTByeT M0JTy4EHHIO BHICOKOH IPOYHOCTH UyryHa?

a) mjacTuHYarasi; 0) XJONbEeBU/IHAS; B) IIAPOBUIHAS

3. Kakyro cTpykTypy umeeT oTOeIeHHBIN YyTryH?

a) paBHOMEPHYIO 110 CEUEHHIO OTIMBKH; 0) HAa IOBEPXHOCTH — CTPYKTYpy Oesoro 4yryHa, B
CepALIEBUHE — CTPYKTYpPY CEpPOro UyryHa; B) Ha IOBEPXHOCTU — CTPYKTYpY CEpOro 4yryHa, B
CepaLEBUHE — CTPYKTYpy O€n0ro uyryHa

3ananue Ne 17

1. Ilpu kakoit TeMmnepatype obpasyercs jieaedypur?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpyKkTypy uMeeT Oelblif Jo3BTeKTHuYecKuil uyryH npu 750°C?
a) A + IIII + JI; 6) IT+ LIIT + JI*; B) JT + LI

3. Kakue xumuueckue 371eMeHTbl CIIOCOOCTBYIOT 00pa3oBaHuto rpadura’?
a) S; 6) Mn; B) C, Si

Tema: «Komnozuunonnsie Mmatepuanbn (OIK- 4)

3ananue Nel

1. Inamerp nanonuurens KM He npesbliiaet

a) 10 mxMm; 6) 100MkM; B) 1 MM

2. Kakumu criennaabHbIMU CBOMCTBaMU 001aiatoT AucnepcHoynpouyHeHHsle KM Ha
METaJNINYECKON OCHOBE?

a) U3HOCOCTOMKOCTBIO; 0) BHICOKOM MPOYHOCTHIO; B) KAPOIPOUHOCTHIO

3. VI3 TBEpABIX CIUIABOB M3TOTABIMBAOT

a) JeTaiy aHTU(QPUKIMOHHOTO Ha3HaYeHUsl; 0) 1eTaau QPUKIMOHHOTO Ha3HAUYEHUS; B)
METaI000pabaThIBAIOLINI HHCTPYMEHT

3ananue Ne2

1. Kakue BemiecTBa 0ObIYHO UCIIONIB3YIOT B KauecTBe Marpuiisl KM?

a) MpoYHbIe; 0) TUIACTUYHBIC; B) )KECTKHE

2. Pabouast Temneparypa CUTaJIOB IOCTUTAET

a) 800°C; 6) 1000°C; B)1200°C

3. IIpu kako#t nuuHe quckpeTHoro BojokHa KM Ha ero ocHoBe MMeeT MPOYHOCTh, OIU3KYIO K
npouHoctyd KM ¢ HenpepbIBHBIM BOJIOKHOM?

a) li=lkp; 0) 1i>21kp; B) li>51kp

3ananue Ne3

1. Kakue BelecTBa UCHOIb3YIOT B KAUECTBE HAIIOJHUTEISA?
a) MPOYHBbIE; 0) MIACTUYHBIC; B) BSI3KHE

2. Kakyro MaTpuily UMEIOT CUTaJUIbI?

a) METaJUNINYECKY10; 0) CTEKISIHHYIO; B) YIJIEPOAHYIO

3. Yto Taxoe Ikp?
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a) MUHUMAaJbHAas JUIMHA TUCKPETHOTO BOJIOKHA, IPU KOTOPO MAaKCUMAaJIbHOE 3HAYEHUE €TI0
HaNpPsDKEHUS! paBHO HAMpPSKEHHUIO B HETIPEPHIBHOM BOJIOKHE; O )MakCUMalbHas JUIMHA
JUCKPETHOTO BOJIOKHA, TPU KOTOPOH MaKCMMaJbHOE 3HAYEHHUE €Tr0 HAMPSKEHUS PAaBHO
HaANPSDKEHUIO B HEMPEPHIBHOM BOJIOKHE; B) JJIMHA JUCKPETHOTO BOJIOKHA, IIPU KOTOPOi
MaKCHUMaJIbHOE 3HAUEHUE €r0 HAPSHKCHHS PABHO HAIPSHKEHUIO B HEMPEPHIBHOM BOJIOKHE

3amanue No4

1. Yto siBisieTcst HecyuuM 3eMeHToM B KM ¢ 3epHUCTBIM HAMoOJHUTEIEM?

a) MaTpuIla; 0) HAMOJHUTEIb; B) MAaTPUIIA U HATIOTHUTEIb

2. Kakumu cnieniMajabHBIMUA CBOMCTBAMM 00J1aar0T CUTAJIIBI?

a) MarHUTHBIMH; 0) TEPMOCTOMKOCTBIO; B) TETNIOCTOMKOCTHIO

3. YUro oOycioBieHa BICOKas IPOYHOCTh HUTEBUIHBIX KPUCTAIIIIOB?

a) BBICOKOH IJIOTHOCTBIO A€(PEKTOB; 0) MaOl MIIOTHOCTHIO AE(PEKTOB; B) MAJIBIM Pa3MEPOM
3epHa

3amanue Nes

1. Kak BiusieT Ha CBOMCTBA 3€pHUCTOrO HAIIOJIHUTENS €r0 U3MEIbIeHHE?

a) YBEJIMYUBAET MPOYHOCTH;0) YMEHBIIAET MPOYHOCTH; B) HE BIUSIET

2. Kaxkoif MakcuMaIbHBIN Mepenaj TeMIepaTyp BoIACPKUBAIOT CUTAIIIBI?

a) 1o 500°C; 6) mo 1000°C; B) mo 1500°C

3. OcHoBHoli HenocTaTtok KM ¢ oHO- ¥ IByMEpHBIM aAMHUPOBaHUEM

a) BBICOKAsi XpYIKOCTb; 0) HU3Kas yAelbHasi IPOYHOCTb; B) HU3KAsI MEKCIIOEBasi IPOUYHOCTh

3ananue Neb

1. Kakoe o6beMHOE conepkaHue 3€pHUCTOTO HAMOJIHUTENS B MOPOIIKOBBIX KM?
a) He meHee 25%:; 0) He menee 50%; B) He meHee 75%

2. Cnnabl Tuna CAIl ynpouHeHb! yacTULIaMU

a) MgO; 0) Si0O»; B)AI20;

3. Kakoii tuameTp UMEIOT HUTEBUIHbIE KPUCTAJIIbI?

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

3ananue Ne7

1. s xakux KM ucrnonb3yeTcst xapakTepucTuka lkp?

a) IUCTIEPCHOYITPOYHEHHBIX; 0) BOJIOKHUCTHIX C HETIPEPHIBHBIM HATIOJTHUTENIEM; B) BOJJOKHUCTBIX
C IMCKPETHBIM HAMOJIHUTEIEM

2. luciepcHOYyNpOYHEHHBIE CIIaBbl HA OCHOBE HUKENS COAEpKAT YaCTUIIbI

a) MoOs; 6) Al203; B) ThO»

3. Kakoe oTHOLIEHNE JUIMHBI K AUAMETPY XapaKTEPHO JAJIs1 HUITEBUIHBIX KPUCTAIIIOB?

a) 10; 6) 100; B) 1000

3ananue Neg

1. Kakoe o0beMHOE copiep)kaHue 3epHUCTOTO HAMOJIHUTENS B TUCIIEPCHOYITpOUHEeHHbIX KM?
a) 1...15%; 6)10...20%; B) 601ee 20%

2. Kakyro pabouyio Temreparypy UMEIOT AUCIIEPCHOYPOYHEHHBIE CIJIaBbl HA OCHOBE HUKENS?
a) 600°C; 6) 1000°C; B) 1400°C

3. Kakue BOJIOKHA UMEIOT HauOOJIBIIYIO IPOYHOCTH?

a) 6opHbIe; 0) yrepoHble; B) HUITEBUIHbIE KPUCTAJUIbI TYTOIIABKUX COETUHEHUI

3amanue Ne9
1. Kakoro pa3zMepa 4yacTuilbl cojiepkarcst B AMCepCcHOynpouyHeHHbIXx KM?
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a) meHee 1 Mkm; 0) 6onee 1 MkMm; B) 6oee 10MKm

2. Kakyto pabouyro temneparypy umerot criaBbl Timna CAIT?
a) 200°C; 6) 300°C; B) 500°C

3. YnenbHas NpOYHOCTh paBHA

a) HB/y; ) of/y; B) of*y

3ananue Nel0

1. K xakomy Bugy KM oTHOCATCS HUKENEBBIE CIUIABhI, COJIEPKALINE IBYOKUCH TOPUS MU
rauus?

a) BOJIOKHUCTBIM; 0) IMOPOIIKOBBIM; B) JTUCIIEPCHOYIIPOYHEHHBIM

2. Kakumu crieninanbHbIMU CBOMCTBaMU o0naiaoT cruiaBbl Tuna CAIT?

a) TEIUIOCTOMKOCTHIO; 0) )KapOIMPOUYHOCTHIO; B) H3HOCOCTOMKOCTHIO

3. [Tpu kakom criocoOe apMUPOBaHUS JOCTUTACTCS] HANOOJIEE BBICOKAs MEKCIOeBast TPOYHOCTH?
a) MpU OTHOMEPHOM apMHUPOBAaHMUHU; 0) TP IBYMEPHOM apMHUPOBAHUH; B) IIPH 0OOHEMHOM
apMUPOBaHUU

Baganue Nell

1. Kakue KM sBnsitoTcs n30TponHbIMU?

a) C 3epHUCTHIM HAIMOJHUTENEM; 0) C BOJIOKHUCTHIM HAIIOJTHUTENIEM; B) CO CIIOUCTHIM
HaIlOJIHUTEIEM

2. Kakoe KonuuecTBO IByOKHUCH TOPHS WU TaHUSA COOEPIKUTCS B AUCIIEPCHOYTIPOYHEHHBIX
HUKEJIEBBIX CIlIaBax?

a) 2...3%; 6) 5...10%; B) >10%

3. Kaxo#i yrosn Mex 1y OHOHANPABICHHBIMH CJIOSIMU BOJIOKOH OOECIIEYMBACT H30TPOITHOCTh
cBoiictB KM?

a) 42 rpagyca; 0) 72 rpanyca; B) 90 rpamycoB

3ananue Nel2

1. Inamerp nanonuurens KM He npesbliiaet

a) 10 mxm; 6) 100MkM; B) 1 MM

2. U3 yero coctout CAII?

a) U3 ATIOMUHUEBON MaTPUILIbLYIPOYHEHHONW YacTUIIAMU HUTPHUA AIIOMUHUS; 0) U3
AIFOMMHHMEBON MaTpPUIbLYyIPOYHEHHON YacTULIaMU OKHCH aJIFOMUHUS; B) U3 CTEKJISHHOMN
MaTpHIlbl, YIPOUHEHHOW YacTUIIAMU KPUCTAJUIMYECKUX BEIIECTB

3. Kakas yknaznka obecriedBaeT MakCUMaIbHYIO pealn3aliio IPOYHOCTH BOJIOKHA B CBOMCTBAaX
KM?

a) onHOMepHasi; 0) AByMepHas; B) 00beMHas

3ananue Nel3

1. K xakomy tunny KM otHOCATCA cHLbl?

a) K MIOPOIIKOBBIM; 0) K AUCTIEPCHOYIIPOYHEHHBIM; B) K BOJJOKHUCTBIM

2. CrutaBel Tuna CAIT umeror Matpuiy

a) MarHUeBy1o; 0) aJJIOMUHUEBYIO; B) CTEKIISTHHYIO

3. Ins xakux KM cripaBeyinBo Beipaxkenue ock=P[cHVH+oM(1-VH)]

a) C HAIOJHUTENIEM U3 HETPEPHIBHBIX BOJIOKOH; 0) C HAIIOJIHUTENIEM U3 TUCKPETHBIX BOJIOKOH; B)
C 3€PHUCTHIM HAIIOJIHUTEIIEM

3amanue Nel4

1. Conasel Tuma CAIT otHOCSTCA K KM

a) TUCTIEPCHOYTPOYHEHHBIM; 0) MOPOIIKOBHIM; B) BOJIOKHUCTHIM
2. UeM oTiM4aeTcs CUTAJIILI OT CTEKOI?
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a) TBEPAOCTHIO; ) TEPMOCTOHKOCTHIO; B) XUMHUYECKON CTOMKOCTBIO
3. KoappuuuenT peanusanuu NpovHOCTH BOJIOKHA UMEET 3HAUCHHE
a) meHee 1; 6) 6onee 1; B) paBHOe 1

3ananue Nel5

1. K kakomy tuny KM oTHOCSTCSI TBEpAbIC CILIaBbI?

a) K MIOPOIIKOBEIM; 0) K AUCIIEPCHOYNIPOYHEHHBIM; B) K BOJIOKHHCTHIM

2. CrutaBel Tuna CAII umerotr marpuity

a) METaJUINYECKY10; 0) KEpaMHUECKYIO; B) CTEKIISIHHYIO

3. IIpu kakoM 0OBbEMHOM COJIep>KaHUU BOJIOKHA MPoYyHOCTh KM HaunHaeT nagats?
a) >30%; 6) >50%; B) >70%

3ananue Nel6

1. Yto siBnsieTcst CUII0BBIM 35ieMeHTOM B KM ¢ BOJOKHHCTBIM HalOJHUTEIEM?

a) MaTpuIla; 0) HAMOJHUTEIb; B) MAaTPUIIA U HATIOTHUTEIb

2. Kakoli HanmoJHUTEIb UMEIOT CUTAJLIbI

a) BOJIOKHUCTBI; 0) 3€pHUCTBIN; B) KOMOMHUPOBAaHHBIN

3. Jlnsa kakux KM xapakrepHa aHU30TpPOIHUs CBOMCTB?

a) IUCTIEPCHOYITPOYHEHHBIX; 0) BOJIOKHUCTHIX C OTHOMEPHOM YKIIAJIKOW BOJIOKOH; B)
BOJIOKHUCTBIX C 00BEMHOM YKJIaIKOM

3aganue Nel7

1. Kakre KM HCIIoNnb3yroT /Tt M3rOTOBIICHHS METAJUI000padaThIBAIOIIETO HHCTPYMEHTA?

a) CAII; 6) TBepble CIUIaBbl; B) AUCIIEPCHOYTPOYHEHHBIE HUKEJIEBBIE CIIABbI

2. Kakoe 00beMHOE coziepKaHUE 36pHUCTOIO HAIlOJIHUTENS B IUCIIEPCHOYIpOYHEHHbIX KM?
a) 1...15%; 6) 10...20%; B) 601ee 20%

3. IIpu ncnionb3oBanuu kakux KM KoOHCTpyKTOp mosty4aer BO3MOXKHOCTb YCHIIMBATh Marepuall
JeTany B HauboJee Harpy>KEHHOM HarpaBieHUn?

a) IUCTIEPCHOYIIPOYHEHHBIX; 0) C TUCKPETHBIMUA BOJIOKHAMU; B) C HEMIPEPHIBHBIMU BOJIOKHAMH

3ananue Nel§

1. Cnnasel Tuna CAII otHOCsATCA K KM

a) C 3epPHUCTHIM HAIOJIHUTENEM; 0) C BOJJOKHUCTHIM HAOJHUTENIEM; B) C KOMOMHUPOBAHHBIM
HaIlOJIHUTENIEM

2. Jlo xakoro ypoBHSI TIOBBIIIAET PabOUyI0 TEMIEPATypy HUKEIEBBIX CIIJIAaBOB JUCTIEPCHOHHOE
yIpOYHEHHE?

a) 1o 0,5 Trn. Marpuer; 6) no 0,7 Trur. Matpuisr; B) 1o 0,9 T, marpuiibt

3. YeM oOycioBieHa BbICOKasi MPOUYHOCTh HUTEBUIHBIX KPUCTAILTIOB?

a) BBICOKAsl INIOTHOCTH A€(PEKTOB; 0) MaJION TUIOTHOCTHIO JIE(EKTOB; B) MaJbIM pa3MEepPOM 3€pHa
3anganue Nel9

1. TBepaple criaBbl UMEIOT HAITOJTHUTEIb

a) 3epHUCTBIN; 0) BOJIOKHUCTBIN; B) CIIOUCTBIN

2. U3 yero cocrout cutann’?

a) U3 aIFOMHUHUEBOI MaTPHUIIbI, YITPOUHEHHOM YaCTHIIAMH OKHCH aTFOMHUHHUS; 0) U3 CTEKIITHHOMN
MaTpPHIIbI, YIPOYHECHHOM YaCTUI[AMU KPUCTAINTHYECKHUX BEIIECTB; B) M3 MOJMMEPHON MaTpPHIIHI,
YIPOYHEHHOU PYOJIEHBIM CTEKIOBOJIOKHOM

3. Kakne KM npuMeHSIOT JJ1s1 U3TOTOBJIEHUS BEAYIIMX BaJIOB TPAHCIIOPTHBIX YCTAHOBOK?

a) MOPOIIKOBKIE; 0) BOJOKHHCTHIE; B) TUCTIEPCHOYTPOYHEHHBIS

3amanue Ne20

1. Kakoro pa3Mepa 3epHa UCIIOJIb3YIOTCSl B TOPOIIKOBBIX KM?

a) me"ee 1 Mxwm; 0) 6onee 1 mxMm; B) Oosiee 1 Mm

2. Kak nomny4arot JucnepcHble 36pHa HaloOJIHUTENS pazMepoM < 1 MKm?
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a) MEXaHMYECKUM H3MebIeHneM; 0) (a3oBoii mepekprcTayin3auueii; B) pacblUICHUEM

pacriaBa
3. Ot 4yero 3aBUCUT BEIMUYMHA KacaTeJIbHbIX HanpskeHU B KM ¢ BOIOKHUCTBIM HallOJIHUTEIEM?
a) OT IPOYHOCTH MaTPHUIIbl; 0) OT MPOYHOCTH BOJIOKHA; B) OT IIPOYHOCTH CBSA3HM MAaTPHIIbI C

HAIOJIHUTEIEM
Ilepeuenb 1a00paTOpPHBIX padoT
Ne Koin-Bo
HaumenoBanue OcHnaiuenue
n/n 4acoB
[THeBMaTH4ecKuii UM (OBATBHO-TIO-
Makpo — ¥ MUKpO- aHanus craeil nupoBaibHbli cTaHOK P-20FS-1-R5
1 (OTTK-4) Muxkpockorr MUM-7 (9 mit.) 2
Muxkpockon ZASILACZMIKPOS-
KOPOWYtypTVO 6/20 — 6 mur.
VriepomeThie cTam Teepaomep Poksemnia TP 5006 (1
2 (OTTK-4) IIT.) 2
Muxkpotsepaomep [IMT-3M (2 mir.)
Teepaomep Poksema TP 5006 (1
3 Uyrynsl (OI1IK-4) IIT.) 2
Mukpotsepaomep [IMT-3M (2 mir.)
Onextporneys (Habeprepm 1280°) — 1
IIT.
Onekrponeds (Cuon 1100°) — 2 .
4 3akanka u otmyck (OITK-4) Onextponeus ([TK-PK-10/12 1280°) 4
—1mr.
Trepnomep Poksenna TP 5006 — 1
IIT.
5 XUMHKO-TepMHUUecKas  obpabotka | Mukpockormr MUM-7 (9 mit.) )
(OIIK-4)
6 Jlerupoannsie cranu (OI1K-4) gggg%@?ygﬁsgggg ﬁdngPTOS 2
7 HNHcTpymenTanbHbIe matepuaisl | Mukpockon MUM-7 (9 mir.) ’
(OIIK-4)
8 [IBetHbIe crnaBsl (OITK-4) ¥SE§$§?y§?ngg§§ E/Igiios 2
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Ipuiaoxenue 3

Crtpykrypa u coaepkanue rucuunanubl «Marepuasosenenue u TKM» 1o HanpaBjieHUIO OATOTOBKH

13.03.03 «IHepreru4yeckoe MalIMHOCTPOCHH E»

(0axkanaBp)

Paznen

CemecTtp

Bunel yueGHoI paboThl, BKITIOYas
CaMOCTOSITEIILHYIO Pa0OTy CTY/CH-
TOB U TPYJIOEMKOCTh B Yacax

Buabl camocTosTenbHOM pa6OTBI CTy-

JCHTOB

®opmsbI aTTe-

cTaluu

J | II/C

JIao.

CPC

KCP

KP

KII

PI'P

Ped.

K/P

BBojHasg yacTe.

—| Henens ceEMECTpPa

1. PuzuKo-MexaHnvIecKne
cBoiictBa MartepuasioB. Cmpoenue
mamepuanog. OCHOBHble NOHAMUSL O
ceoucmeax  mamepuanos. Amommo-
KpUCMaiiuiecKkoe cmpoeHue Memaios,
usomponus, AHU30MPONUs,
keasuuzomponus. Ilymu nogvluienus
npouYHOCMU Memannos.
Kpucmannuzayus memannos nepsuunas
U 6MOPUYHASL.

2. Teopusi cniaBoB. [lonamus o
CNIaeax. Teepovie pacmeopwl,
MexaHuyeckue — cmecu,  Xumuueckue
coedunenus. Juacpamma cocmosanus
Jrcenezo-yemenmum. Xapaxmepucmuxu
KOMNOHEHMO8. Cmpykmypnbie
cocmasnawue U (hazvl Ha ouazpamme
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acenezo-yemenmum.  Knaccugurayus
cmaneitl no cnocodby npouzsoOCmeda,
HazHaveHuro u Kasecmsy. Mapkuposka
yenepooucmulx  cmaneu. Yyeywvi ¢
epagumom, nonosunuamsie u Oenvle.
Cmpykmypa,  ceoticmeéa,  obaacmu
NpUMEHeHUs U Memoobl  NOJYYeHUs.
cepulX, KOBKUX U  BbICOKONPOUHBIX
uyeynos. Mapkuposka 4y2yHos.

Jlabopamopuas paboma «Makpo
— ¥l MHKPO- aHAJIH3 »

3. Jlabopamopnas  paboma
«YTIIEpOAUCTHIE CTATIHY»

3. Jlabopamopnas  paboma
«HyryHen

4. Hakjaén u peKpucTal/in3anusi.
Brusnue naacmuueckou Odegopmayuu
Ha CMpYKmypy u c80ucmea Memaiios..
Xonoonas u eopsauasn degpopmayus. Tep-
MoMmexaHuveckas oopabomka.

5. Teopus TepMHueckoii oOpa-
00TKM.  Buodwi mepmuueckoi obpa-
bomku cmaneu. Ilpespawenus npu
Haepese cmanu. Ilepeepes u nepesicoe.
IIpespawenue aycmenuma npu Henpe-
pbleHOM oxnaxcoeHuu. /fuazpamma uzo-
MepMU4ecKko20 npespaujenuss aycme-
numa. Ilpespawenue npu omnycke,
CMpYKmypa u ceoucmea cmanu npu om-
nycke. Ilpokanusaemocmo u 3axaiueae-
MOCMb CIATIU.

8-9

6. JlabopamopHas paboma «3akaika u
OTIYCK»

10
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7. TexHosorus TePMHUYECKOM
oopadorku. Omorcue [ pooa 0Oe3
gaszosou nepexpucmaniuzayuu. Omocue
11 pooa c ¢aszosoii
nepekpucmaniuzayuell, HopmMaiusayusl.
3akanka cmanu. OcHo8Hble napamempbl
npoyeccoé Omnycka y2nepooucmlx u
necuposanuvix  cmaneu. Qbpabomka
xono0om. Ilosepxnocmmuas 3aKaixa.

11

8. XuMHKO-TepMHYecKasi 00padoTKa.
Dusuueckue OCHOBbI XUMUKO-
mepmuueckoul obpabomku.
Llemenmayus, HUMpoyemMeHmayus,
a30muposanue cmaiu.

12

6. Jlabopamopnas paboma «XUMHKO-
TepMuYecKass 00paboTKa»

9. KoOHCTPYKUHOHHBIE JIETHPOBaH-
Hble cTaJdu. Da3zvl, 0O6pazyemvle ne2upy-
IoWuUMY dNIeMeHmamu 8 cmansax. Baus-
HUe Je2upyouux 21eMeHmo8 Ha NoJu-
Mopuzm dncenesa, Ha ceovicmea ghep-
puma u aycmenuma. QOcobennocmu
mepmuueckol 006pabomxu iecuposan-
Holx cmaneu. Knaccuguxayus, mapxu-
poeéKa, Oeghekmvl N1€2UpOBAHHBIX CMA-
nel.

11

6. Jlabopamopuas paboma «Jlerupo-
BaHHBIE CTaJII

11

10. MHCTpYyMeEHTAIbHBIE MATEPHAJIbI.
Hncmpymenmanshsie yanepooucmeule u
Jlecuposantvie cmanu OJisl Peicyueco
UHCMpYyMeHma. beicmpopexcywas
cmaib, peoscumbl mepmu4eckou

12
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obpabomxu, obnacmu  NPUMeHeHusl.
UImamnogvie cmanu. Cmanu 014
UBMEPUMENLHO20 uUHCmMpymMeHma.
Tseepovie nopouwkosvle cniagvl Os
pedxcyweco uncmpymenma. Kepamuxka.
Csepxmeepovie mamepuavl.

6. Jlabopamopnas paboma
«IHCTpYyMEHTaJIbHBIC MaTEPHAIIBD)

12

11. Craam M cIIaBel € OCOOBIMH
cBoiictBamMu. Cniagwl ¢ 0cob0 6biCOKOU
UBHOCOCMOUKOCbIO, cocmas,
MApPKUposKa, mepmudeckas oopabomra
u obnacmu npUMeHeHUsl.
Hepoicaserowue Xpomucmole u
XPOMOHUKeNegble  CMail, cocmas,
MApPKUposKa, mepmudeckas oopabomxa
u obnacmu npumenenus. Kaponpounvle
cmanu u Cnauagvl, npeoei OAUMmenrbHOU
npouHOCMU, npeoen noa3yuecmu.
Maenumomsekue u mazHumomeepovie
CNnaaswl.

13-
14

12. IlBeTHble MeTa/LIbI M CILIABBI.
Meow u ee ceoticmsa. Jlamynu, 6poH3bi,
06ab66umbsl. AMOMUHUL U €20 C80lCMEA.
Jlumetinvle  anoMuHuesvle  CHJIAGH,
obracmu  npumenenus. J{ropantomuH,
cocmas, pedrcum mepmu4eckoul
o0bpabomxku, ceoticmaa, obracmu
npumenenus.  Macnuegvle  cniagul.
Tuman u e2o cniagul.

15

6. Jlabopamopnas paboma «llBeTHBIC
CILIaBbI»

15
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13. Kommno3unnoHHble MaTepHAJbI.

Knaccugpurayus KOMNO3UYUOHBIX
Mamepuanos. Komnosumul c
Memaiiuieckou mampuyetl.
Lucnepcnoynpounennvle
KOMNO3UYUOHHbIE mMamepuansi.
Bonoxnucmuie KOMNO3UYUOHHbBIE
mMamepuansi. Ilopowrxosvle
KOMNO3UYUOHHbLE mamepuansl 16 | 1
(kepmemst). Komnosumul ¢ nonumepHou
mampuyetl. Komnosumui c
Kepamuyeckou u CMEKIAHHOU
mampuyetl. Ilpumenenue
KOMNO3UYUOHHBIX — MAmepuanos 8
agmomoounecmpoeHuu.
Hanomamepuanut. Cmpyxkmypa,
ceolicmea, npuMeHeHue.
14. TeXxHUKO-IKOHOMUYECKHH BBLIOOP
MaTepuaja M  TEXHOJOTHH  €ro
ynpouneHusi. OCHO8bl payuoHaIbHO20
evibOpa  mamepuara U Memood
ynpounenus.  Ilpuuuner  CHudKCEHUA 171 1
pabomocnocobHocmu Mamepuana.
Mamepuanst u Memoowvl UX YnpouHeHUs.
npu  pasiuyHLIX  8UOAX — HA2PY3KU
demareil
Hroro 18 18 72
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AHHOTanust pado4eii nporpaMMbl y4eOHOM JMCUMIINHBI

1. Ha3Banue, Ha3HaYCHUE, CTPYKTYpPA, COACPKAHUE JUCIIUIIIIUHBI

1 | HaumeHoBaHKEe AUCIUILIUHBI TIO y4eO0- MarepuajoBenenue u TKM
HOMY IUJIaHy
2 | HanpaBneHue MoaroToBKU 13.03.03 DHepreTuueckoe ma-
HIMHOCTPOCHHE
3 | O6pa3zoBatenbHas nporpamma (mpopuib | ABTOMAaTU3UPOBAHHbBIC YHEPTe-
OJITOTOBKH) TUYECKUE YCTAaHOBKHU
4 | YpoBenb u hopMa 00yUeHHS bakanaBp, ouHas
5 | CeMecTp 00yUeHHS 2
6 | Tpyn0€MKOCTb 10 y4. IIJIaHy (3.€.)
Bcero 3a4éTHBIX eaquHHIL 3
Bcero ygacos, 108
U3 HUX:
1. AynutopHsble 3aHITHUS, B TOM YUCJIE: 36
- nexuu (JI) 18
- CEMUHApPHI U IPAKTUYECKUE 3aHS- -
tus(I1/C) 18
- nabopaTtopHbie padoThl (JIP)
7 | Buasl caMmoCTOSITEbHOM pabOThI CTYI€H-
ToB: KypcoBoii nmpoekTt (KII), kypcoBas
pabora (KP), pacuétHo-rpaduueckas pa-
oota (PI'P), pedepar (PD).
8 | @opmbI arTecTaluu: 3k3aMeH (J), 3a4€t | D 2 cemecTp
(3), Apyrue
9 | OcHOBHBIE pa3/iebl JUCIUIIIAHBI;

2. TpeboBaHMs K HAYAJIBHOW MOATOTOBKE U pe3yJIbTaTaM OCBOCHUS AUCIUILUIUHbI

1 TpeOoBaHus K YPOBHIO | YpOBEHb 3HAHUI BBITYCKHHKA 00111€00pa3oBa-
MOATOTOBKHU K U3YYEHUIO | TEIIbHOU IIKOJIBI
JVCLMIINHBI:

1.1 | Hamnuue cienmanpHbix | He TpeOyercs
KOMITETCHIUN

1.2 | JdoykeH 3HATh - CTPOEHHUE METAJJIOB U CILIABOB U UX BJIIU-

SIHUE Ha CBOMCTBA;
- MEXaHMYECKHE CBOICTBAa MAaTe€pUajoOB U
CoCcO0BI UX OMPEEICHUS;
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- BJIIMSIHME COCTaBa CTajied W CIUIABOB Ha
da3zoBble MpeBpallleHHs] MpPU HArpeBaHUU MU
OXJIQXKICHUU;

- OCHOBHBIE BHJIbI TEPMUYECKON 00pabOoTKH
U UX BIIMSIHHE HAa CBOMCTBA CTaJiel U CIIaBOB;

- METOJIbl TOBEPXHOCTHOTO YHPOYHEHUS
CTaJIeH U CIIJIaBOB;

- KJIacCU(DMKAIMIO U CBOMCTBA JICTUPOBAH-
HBIX CTaJIeH;

- 0COOEHHOCTH CTPOCHUS U CBOMCTBA IIBET-
HBIX METAJJIOB M CIUIAaBOB (Ha OCHOBE aJIFOMU-
HUS, TATAHA, MEJIN);

- CTPOCHHE U CBOWCTBA TYTOIUIABKUX Me-
TaJUIOB U WX CIUIABOB;

- CTPOCHHE U CBOMCTBA METaJUIOKepaMuye-
CKUX CIUIaBOB,;

- BIIUSIHUE COCTaBa U CTPOEHUS IIacTMace
Y PE3UH Ha UX CBOWCTBA,

- OCOOEHHOCTHM MEXaHWYECKUX CBOWCTB
MJIaCTMACC U PE3UH U UX OCHOBHBIE OTJIUYUS OT
METaJUIMYECKNX KOHCTPYKIIMOHHBIX MaTepHa-
JIOB;

- XapaKTePUCTUKHU, KIACCUPUKAIIUIO CBOM-
CTBa KOMITO3UIIMOHHBIX MAaTEPHAJIOB;

- KpUTEpHUH BHIOOPA KOHCTPYKIIMOHHBIX Ma-
TEpUAJIOB C YU4E€TOM OCOOEHHOCTEH JKCIuTyarta-
1MW COOPY>KEHUI, MaIlTUH U 000pY0BaHMUS;

1.3

JlomxeH yMeThb

- 000CHOBBIBAThH BHIOOP KOHCTPYKITMOHHBIX
MaTepHasioB MPHU pa3pabOTKEe U3/IETUN MAIIMHO-
CTPOCHUS;

- 000CHOBBIBATh BEIOOP PAIMOHAIBHBIX Me-
TOJOB TEPMHUECKON 00pabOTKH M yIPOUHEHUS,
MOBBIIICHUS U3HOCOCTOUKOCTH ¥ KOPPO3HOHHOM
CTOMKOCTH CTajieH U CIIJIaBOB;

- TIPOBOJIUTH aHAIM3 TEXHUYECKOTO COCTO-
SHUSI Pa3IUYHBIX JIeTajeil METaTJIOKOHCTPYK-
LM,

1.4

JloJKeH BIIafeTh

- COBPEMCHHBIMHM IIPHUHIMIIAMHU BBhIOOpa
KOHCTPYKIIMOHHBIX MaTEPHUAJIOB;

- METOJMKON pa3pabOTKH TEXHOJIOTHYE-
CKHX IIPOIIECCOB, TEPMHUUYECKOM 0O0pabOTKH
CTaJIM U MUKPOCTPYKTYPHOTO aHAJIN3a;

- Memooamu RPUOAHUA KOHCMPYKUUOH-
HbIM Mamepuanam HeodX00UMblX C80ICHmE
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npu NPOEKMUpPOBAHUU, U320MOBIEHUU U IKC-
nayamayuu u3oeauil MauuHoCmpoeHus.

HaBBIKaMU:

2 Pe3ynbTaThl 0ocBOEHUS
JUCIUTUIMHBI

2.1. | byayt chopmupoBaHbl OIIK-4
KOMIIETEHIIUHA B COOTBET-
ctBun ¢ ®I'OC u yueod-
HBIM IIJIAHOM

2.2. | JIonoJHUTEIbHBIE KOM-
METCHIINU

2.3. | Yuamuiics npruoOpeTeT
3HAHMS U YMEHUS:

2.4. | Yyammiicd oBiageeT

3. CoctaBurenb(u) nporpammsl: Tep-Barausui FO.C., crapiuii npenoaBaTeb
kad. «MaTepuaaoBeeHUE
4. IIporpaMmMa yTBEp>KJIeHA Ha 3aCE€laHUH Y4eOHO-METOAUYECKON KOMUCCHUU Ma-

IIMHOCTPOUTENBHOTO (haKkynbTeTa "

n

201  roma
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