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MockBa — 2020

1. Ileau ocBOeHHUsI AUCUMIIIMHBI
K 0CHOBHBIM 1eJIsIM OCBOCHHUS JUCLMILIMHBI «MarepuanoBeieHue» CIe1yeT OTHECTH:

- IOATOTOBKA CTYAEHTA K JIEATEIIbHOCTU B COOTBETCTBUM C KBAJIU(PUKALIMOHHON
XapaKTEPUCTUKOM 110 HAIIPaBJICHHUIO;
- TIO3HaHME MPUPOABI U CBOICTB MaTepualioB, a TAK)K€ METOJIOB UX YIPOUHEHUs /Il Hauboree
3G GEKTUBHOTO HCIOIb30BAHUS B aBTOMOOMIIE — M TPAKTOPOCTPOCHUH.

K ocHOBHBIM 3a7a4aM OCBOEHUS JUCHUILUIMHBI « MaTepraloBeICHUEY CIEAYET OTHECTH:

- W3y4eHHE OCHOBHBIX IIOHATHI, TEPMHHOB U ONpeAereHud B 001acTH

KOHCTPYKIIMOHHBIX, WHCTPYMEHTAJIBHBIX U (YHKIHOHAJIBHBIX MarepuaioB (MapKHpPOBKa,
CTPYKTYypa, CBOICTBA);

- W3yYEHHE  COCTaBa, CTPYKTYpbl M CBOMCTB COBPEMEHHBIX METAUIMYECKUX U

HEMETAJNINYECKUX MaTepUasoB;

- OCBOCHHE OCHOB TEPMHUYECKOM, XMMHUKO-TEPMUYECKOM U TEPMOMEXAHUYECKOU
00paboTKH;

- OCBOGHHE BHUJOB PA3yNpOYHSIONMICH ¥ yOPOUHSIOmEH 00paOdOTKH  (OTHKHT,
HOpMaJIM3alysl, 3aKajka, OTIyCK, IEMEeHTalus U Ip.);

- U3y4eHHe (PU3NUECKON CYIIHOCTHU SIBICHHH, MPOMCXOAIINX B MaTepHasiaX B yCIOBHUAX
IIPOM3BOJICTBA U DKCILTyaTalluy;

- OCBOCHHME OCHOBHBIX CBSI36M MEXKJy CTPOCHHEM MarepuaJioB M HX CBOMCTBaAMU
(TBEpPOCTHIO, MPOUHOCTBIO, H3HOCOCTOMKOCTBIO, IJIACTUYHOCTBIO U JIP.);

- M3ydyeHHEe OONACTH TNPUMEHEHHUS pPA3JIUYHBIX COBPEMEHHBIX MaTepHaJIOB IS
W3TOTOBJICHUS MPOLYKIUU

2. Mecro mucuuiuinibl B cTpykrype OOII cnenuaaurera
JuctummuHa « MaTepuanoBeeHIe» OTHOCUTCS K YUCTY MPO(eCCHOHANBHBIX YIeOHBIX
nuctuIInH 6a30Boit yactu (biok 1.1) ocHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CIICIIUAIATETA.
Jucuuninza «MarepuaaoBeneHe» B3aMMOCBsI3aHa JIOTUYECKHU u
COJIepKATeTbHO-METOMYECKH CO CIECAYIOIUMU AUCUUIUIMHAMU U ipakTukamu OOIT:

B 6aszoeoti vacmu (b.1.1):
- ®usuka;
- Xummus;
BBenenue B MpOEKTHYIO JIEATEIBHOCTS;
Mertpornorus, cTaHAapTH3aIMsI U CePTHPHUKALNS;
ConpoTHBiIeHNE MaTEPUAIIOB;
- TeopeTnueckass MEXaHUKa;
- JleTanu MamivH U OCHOBBI KOHCTPYUPOBAHUS
B sapuamuenou uwacmu (b.1.2)
- TexHOJOTUs KOHCTPYKIMOHHBIX MAaTEPUAJIOB;
- TexHOJOTUS MPOU3BOJICTBA ABTOMOOMIISL U TPAKTOpa
- OCHOBBI TEXHOJIOTUYECKOTO TIPEITPUHAMATEHCTBA

3. IlepedyeHb IVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUsI 110 AU CUMIIIMHE (MOAYJIIO0),
COOTHECEHHBbIE C INIAHMPYEMBbIMH pPe3yJbTaTaMH 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl



B pesynbrare OCBOEHHS IUCHMIUIMHBI (MOAYJs) y oOydaroumuxcs (GOpMHPYIOTCS
CJICAYIONINE KOMITIETEHIIMY | JIOJKHBI OBITh JOCTUTHYTHI CIEAYIONINE PE3YIIbTaThl O0YYCHHUS KaK
sTan (OpMHUPOBAHUS COOTBETCTBYIOIINX KOMNEMEHYUIL.

Ko B Pe3YIBTaTe OCBOCHNS
KOMIIETEH 06paSOBaTeJ'IBHE)I/I IIPOrpaMMBbl [lepeueHp mIIaHUPYEMBIX PE3YyIIBTaTOB
— 00y4aromuiics J0KEeH OOy4eHWUS 10 TUCIIUTLITIHE
o0manare
[K-2 CriocoOHOCTBIO IIPOBOJUTH | 3HATB: - METOJBI ITPOBEICHUS TEOPETUYECKUX
TEOpEeTUYECKHUE ulu HKCTIIEPUMEHTAIBHBIX Hay4YHBIX
SKCIEpPUMEHTAJbHbIE HAy4yHBIE | McclenoBaHUN B 00JacTH MaTepUaioBelECHUs
UCCIIEIOBAaHUS 110 TIOMCKY M | IO TOMCKY M NpPOBEpKE HOBBIX HIEH s
MIPOBEPKE HOBBIX Uil | COBEPIIEHCTBOBAHHUS Ha3eMHBIX
COBEpPILEHCTBOBAaHMS HA3EMHBIX | TPAHCIIOPTHO-TEXHOIOTUYECKUX CPEACTB.
TPAHCIIOPTHO-TEXHOJIOTHYECKUX | YMeTb: - TMPUMEHATH METONbI IPOBEICHHS
CPEACTB, UX TEXHOJIOIMYECKOIO | TEOPETUUECKUX U HKCTIEPUMEHTAIBHBIX
000OpylIOBaHHS U  CO3JaHUS | HAYYHBIX  HCCIIEOBAHUMN B  olnactu
KOMIUIEKCOB Ha MX 0aze MaTepHaJOBEACHUs 10 IOUCKY M IPOBEPKE
HOBBIX  HJEH  JUIi  COBEPUICHCTBOBAHUS
Ha3eMHbIX TPAHCHIOPTHO-TEXHOJIOTHUECKUX
CPEACTB.
BJIa/IeTh: - MeTo/laMH HpOBEJICHUS
TEOPETUUECKUX u HKCTIEPUMEHTAIBHBIX
HAy4HBIX  MCCIIEOBAaHUI B  oOmactu
MaTepUaIOBECHHUs] [0 IOUCKY U IPOBEPKE
HOBBIX  MJeH  JUIi  COBEpUICHCTBOBAHUS
Ha3eMHBIX TPAHCIIOPTHO-TEXHOJIOTHUECKUAX
CPEACTB.
[ICK-1.2 | CrtocoGHOCTHIO MPOBOIUTH 3HATh: - TEOPETUYECKUE U
TEOPETUYECKUE U JKCIIEPUMEHTAJIbHbIE HAay4HbIEe UCCIIEIOBAHUS
AKCIIEPUMEHTAJIbHbIEC HAyUHbIE B 001aCTH MaTepUaIOBEICHUS JIIs
UCCIIEIOBaHUS IO TIOUCKY U COBEpPILIEHCTBOBaHMS aBTOMOOMIIEH U
NPOBEpPKE HOBBIX HIEH TPaKTOPOB
COBEpILEHCTBOBaHMS yMeTb: -  HCIIOJIb30BAaTh TEOPETHUYECKUE U
aBTOMOOMJIEH U TPAKTOPOB 9KCIEPUMEHTAJIbHbIE HAy4YHbIE HCCIEIOBaHUS
B oOnacTtu MaTepHaIoBeICHUS e
COBEpILIECHCTBOBAHUS aBTOMOOWMIIEH "
TPaKTOPOB
BJIa/IeTh: - TEOPUEH U HKCTIEPUMEHTATBHBIMH
HAyYHBIMU HCCIIEIOBAHUSAMU B o0nactu
MaTepUaIOBEICHUS ISl COBEPLIEHCTBOBAHUS
aBTOMOOMJIEH U TPAKTOPOB

4. CTpyKTypa ¥ coiep:KaHue JUCHUIIMHBI

O6H.[8.$I TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 3 3aueTHBIE CAUHHUIBI,
T.¢. 108 akagemuyecknx yaca (M3 HUX 54 yaca — caMOCTOsITeNIbHAs paboTa CTYIEHTOB).
Paznenel nuciunuael «MartepuanoBeIEeHNe» U3YUYarOTCs Ha BTOPOM Kypce.




YeTBepThlii ceMecTp: JeKIuu — 36 yacoB, jaboparopHble paboTel — 18 vacos, popma
KOHTPOJISL — DK3aMeH.

CrpykTypa M coiepXaHHe IUCHUIUIMHBI «MarepuaioBeieHue» M0 CpoKaM M BHJAM
pabotsl oTpaxeHsl B [Ipunoxxenun 1.

Coaep:xanue pa3aesioB AUCHUNIHHBI

Beoonas vacme
3HayeHne U 3a/1a4M Kypca MarepuaioBeieHrne. Poib MaTepraaoB B COBPEMEHHON TEXHUKE.
Kputepun oreHkn u BeIOOpa MarepuanioB. PabOThI OTEYECTBEHHBIX M COBPEMEHHBIX YUEHBIX B
oOmactu mMarepuanoBeneHus. MartepuanoBeieHUE, KaK HayKa, U3y4arolas CBOICTBA MaTepUaoB
B CBSI3M C UX COCTAaBOM U cTpoeHueM. Kiraccudukamnust MaTepraos.

Du3suxo-mexanuveckue ceoiicmea mamepuanos. Cmpoenue mamepuaog

OcCHOBHBIE TOHATUS O CBOMCTBaX MarepuajoB. TBEpAOCTb, MEXAHUYECKHE CBOMICTBA,
OnpeaensieMble P CTaTUYECKOM PACTSIKEHUH, YIapHas BA3KOCTh. SIBIIEHNE XJIaTHOJIOMKOCTH.
YcranocTe MarepuanoB, Mpenena BbIHOCIUBOCTH. M3HOCOCTOMKOCTh. XpyHKOe€ H BA3KOE
paspyuienue. Pabora 3apokaeHus U pacpoCTpaHeHUs TpelirHbl. [IoHsATHE 0 KOHCTPYKLMOHHON
IIPOYHOCTH.

Tunsl cBsi3ell B TBEpABIX Tenax. MeTalIM4eCcKUid THII CBA3H. ATOMHO-KPHCTAILNINYECKOE
CTPOCHHE METAJJIOB. THIBI KPUCTANIMYECKHX pELIETOK, HX XapaKTepUCTHKHU (mapamerp,
KOOPJIMHAIIMOHHOE YHWCJIO, IUIOTHOCTh YMAaKOBKH), U30TPOMMSI, aHU30TPOIUS, KBa3UU30TPOIIHS.
Toueunble, TUHEHHBIC U MOBEPXHOCTHbIE NE(PEKTHI, CTPOEHUE pealbHbIX METAJJIOB U CIUIaBOB
(BakaHCHM, JAMCIOKAalMM, OJIOKM MO3aWKH, TpaHUIBl 3epHa). Teoperuueckas U peajbHas
IPOYHOCTh METAJUIOB, BIUsHUE Ae(ekToB. [IyTn MOBbIIEHHUS TPOYHOCTH METAILIOB.

Kpucrannuzanusa MetaioB NepBUYHAs M BTOpUYHAsA. TepMOAMHAMUYECKHE OCHOBBI
(a3oBbIX npeBpalieHuid. KpuBble oxaxaeHus, CTENeHb NepeoxIaXAeHUs, (aKTOPbI, BIUSIOIINE
Ha TPOLECC KPUCTAIIM3ALUHU, CBA3b MEXKIY CTEIECHBIO INEPEOXTAXKICHUS, YHUCIOM LIEHTPOB
KpPHUCTaJUIM3allMM M CKOPOCTBIO pocTa KpucTawioB. Bemnuunna 3epHa. MoaudunupoBaHue
xuakoro meraiuia. [TomumopdHbie npeBpaiieHus.

Teopusa cnnasoe

ITonatus o cmnaBax. OmpeneneHne TEPMHUHOB: CILIaB, CUCT€Ma, KOMIIOHEHT, (as3a.
TBepable pacTBOpPbI, MEXaHUYECKHE CMECH, XMMHUYECKHE COEAMHEHUs. J(narpaMMbl COCTOSIHUS
JBOMHBIX CIUIABOB, METOABI MX MOCTpoeHus. JlumarpamMmma COCTOSIHMSI TpU  TIOJTHOM
HEPAaCTBOPUMOCTH KOMIIOHEHTOB B TBEPIOM COCTOSSHUH, C OrPAaHMYEHHON OIHOCTOPOHHEH
pactBopuMocThio. OrmpeniesieHne XMMHUYECKOro cocTaBa (a3 MIpU HCIOJIB30BaHUM MpaBUIIA
KOHIIEHTpanuii. /lnarpaMma COCTOSIHMSL C MOJHOM PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM
coctosHuU. JleHApuTHas JUKBaLUs B TBepAbIX pacTBopax. IlpaBmino ¢a3. uarpamma
COCTOSIHMSI CHUCTEM C INPEBpAIlC€HHEM B TBEPAOM COCTOSHMUU (YAaCTHUYHBIM M MOJHBIA pacnaj
OTPaHUYEHHOIO TBEPAOTO PAacTBOpA, IBTEKTOMIHOE IpeBpaileHue). CBi3b MEXIY CTPYKTYpoi
CIUIaBa, OMPEENIAEMOI MO JAUarpaMMe COCTOSIHMSI M CBOMCTBaM cIijiaBa. JluarpaMma COCTOSTHUS
KEJIE30-LIEMEHTUT. XapaKTEPUCTUKN KOMIIOHEHTOB.

CTpyKkTypHBIE cOcTaBisifoliMe W (a3sl Ha JauarpaMme Kene3o-eMeHTUT. CyIIHOCTb
IBTEKTUYECKOTO M HBTEKTOMIHOIO IpeBpalleHui. [IpuMeHeHue mnpaBuia KOHUEHTpALMH U
npaBuia (a3 Ha TUarpaMMe JKene30-IeMEHTHT.

BnusiHue yrepoaa v HOCTOSHHBIX ITpUMecel Ha cBoiicTBa cranu. Knaccudukanus craneit
no crnocoOy MpOU3BOJCTBA, HA3HAYEHMIO M KayecTBY. MapKHpOBKa YyIJIEPOAMCTBIX CTaJeH.
JIucroBple CTaNn Uil XOJIOJHOW IUTAMIIOBKH, aBTOHOMHBIE cTainu. OCHOBHBIE TEXHUYECKHE
tpeboBanus mo [OCT s craneit.

UyryHsl ¢ rpaduToM, IOJOBHHYAThle M Oeible. BiusHHE CKOPOCTH OXJIaXJEHUS U
XMMHUYECKOTO cOCTaBa 4yryHa Ha cTpykTypy. Ot0Oen uyryHoB. CTpykTypa, cBOWCTBa, o0nactu
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IIPUMEHEHUs U METOJbI IIOJIy4EHHs CEPbIX, KOBKHUX M BBICOKOIPOYHBIX 4yI'yHOB. MapkupoBka
YyT'YHOB.

Haxknén u pexpucmannuzayus

Biustane mmactuyeckoit nedopmaiiid Ha CTPYKTYpy M CBOMCTBA METaUIOB. MexaHW3M
IUTaCTHYECKOH JaedopMalii MOHO- M MOJMKPUCTAIIOB. Pa3MHOXeHHe IUcIoKauui mpu
miactuyecko  nedopmauuu. Haknén  ngpobpto, oOpaGorka ponukamu. Ilpumenenue
IIOBEPXHOCTHOTO HAKJIETIa B MAalIMHOCTpOoeHHMH. Bosspar, nonuronumsanus. [lepBuunas u
coOuparenbHasl peKpUcTauIM3alMs. XoJofHas M ropsyas aedopmanus. TepmMoMexaHndeckas
o0OpaboTka

T epmuvdecKkas U XuMuKo-mepmuuecKkan oﬁpaﬁomm

Teopus mepmuueckoti 06pabomxu

Bunel tepmuueckoii o6pabotku craneil. [IpeBpamenus npu HarpeBe crainu. Poct 3epHa
ayCTEHUTAa, HACJICICTBEHHOE M JECUCTBUTEIBHOEC 3€pHO B crand. lleperpeB u mepexor.
[IpeBpamienue aycreHUTa IpU HENPEPBIBHOM OXJAXIACHUU. J(MarpamMmma H30TEPMHYECKOIO
npeBpauieHust aycreHuta. IlepnuTHoe npeBpamieHne. MapTEHCUTHOE NpEBpallleHHE U €ro
ocobenHoctu. [IpeBpaiieHue mpu OTIyCKe, CTPYKTypa M CBOICTBa CTajid IpPU OTILyCKe.
Otnycknas xpynkocts [ u II pona.

[IpokanuBaeMOCTh M 3aKaJIMBa€MOCTb CTaJIM, (DAKTOPHI BIMSIONIME HA MPOKAJIUBAEMOCTD:
BIMSIHUE JIETHPYIOLIUX 3JIEMEHTOB, pa3Mepa 3epHa ayCTEHUTa, HEepaCTBOPUMBIX KapOUIOB U
BKJIFOUCHHA.  MeTtoauka — ompeneneHuss  KPpUTHYECKOTO — JAMaMeTpa [0  JuarpaMmme
IIPOKAJIMBAEMOCTH.

Texnonoeus mepmuyeckotl 00pabomxu

OO6mras xapakTepHUCTHKA MPOIECCOB TepMuueckor oOpaboTku. OTxkur I pona 6e3 dazosoit
nepeKpucTain3anuu. PexxuM oTxura pekpacTan3aluu.

Orxur Il pona ¢ ¢da3oBoi nepekpucTAUIM3aAUCH: IS yaydllieHus o0pabaTbiBaeMOCTH,
Ui u3MensaeHus 3epHa. Cepounuzanus, OTKUT — TOMOTEHU3AIINS, HOPMAIIU3aIIHsL.
H30oTepMUYECKUil OTHKUT.

3akanka cranu. OCHOBHBIE MapaMeTphl Mpollecca: TeMIleparypa HarpeBa, JIUTEIbHOCTh
HarpeBa, CKOpPOCTb oOxJyiaknaeHHs. OCHOBHBIE TpeOOBaHUS K 3aKaJIOYHBIM CpeaaM. MeToabl
3aKaJKH: TPOCTas, TMpepbIBUCTas, CTymeHuyaras u u3oTepMuueckas. JleQekTsl 3aKaiku:
oOpa3oBaHHe TpeUIH, AedopMalysi, OKUCIEHHE M 00e3yrIepokKUBaHUE TTOBEPXHOCTH, METOIIBI
O0pBOBI C HUMHU.

OcHOBHBIE TIApaMETPBI MPOIECCOB OTIYCKa YIIEPOJUCTHIX M JIETHPOBAHHBIX CTaJIeH.
OOpaboTka xoiomoM. BrnusHue 3akalkd W OTIMyCKa HAa MEXaHWYECKHE CBOWMCTBA CTaJIH.
VaydiieHue cranu.

[ToBepxHOCTHAs 3aKanka, BUJbI U 00IaCTH IPUMEHEHHUSI.

Xumuxo-mepmuuecxas obpabomka

du3nyueckue OCHOBBI XHMHKO-TEPMHUYECKOH OOpabOTKH, TOHATHE O Kod(h(uUIeHTe
muddysun. LlemeHTauus, peXUMbl HACBILICHHUS U TMOCIEAYIOLUIMX TEpMHUYECKOH 00padoTKu
YDJIEPOAUCTBIX U JIETMPOBAHHBIX  CTajied, BUIBl Ipoliecca, OOJAaCTH IPUMEHEHUS.
HutponemenTanus, BUIbI Ipolecca, pekuMsbl, oonactu npuMeHeHus. [Ipumenenue armocdep ¢
aBTOMAaTUYECKUM pEryJupoBaHUMEM MOTEHLHMala Yyriepoaa i Ipoliecca IEMEHTALUU MU
HUTPOLIEMEHTALINY.

AzotupoBanue cranu. Ctanu Juisl a30TUPOBAHUS, PEXKUMBI UX TEPMUYECKOW 00pabOTKH,
obnacTu npuMeHeHUs mpouecca. [Ipouecc HHM3KOTEMIIEPaTYypHOTO Ta30BOI0 M KHJIKOIO
a30TUPOBAHMSI, UX 0COOEHHOCTH U 001aCTH NPUMEHEHUS.



HoBble MeTobI XUMHKO-TepMUYeCcKoil 00paboTku. JIazepHoe ierupoBaHue.

Koucmpykuuouuwe U UHCMPDYMEHmMAJ/IbHble Mamepuaibl

Koncmpykyuonnvie necupogannvle cmanu obuye20 HazHa4eHusl.

®a3bl, oOpa3yeMmble JIETHPYIOUIMMU 3JIEMEHTaMH B CTalsAX. BiusHHE Jerupyrommx
JJIEMEHTOB Ha noiauMopdu3M Keje3a, Ha CBOWcCTBa ¢epputa U aycTeHuTa. BrusHue
JETUPYIOLIUX AJIEMEHTOB HA KWUHETHKY H30TEPMHUYECKOIO NpEBpallleHUs aycTeHUTa. BinsHue
JETUPYIOIIUX JJIEMEHTOB HAa MAapTEHCUTHOE IpEBpalleHhe M MpeBpallleHue IpU OTIIyCKe.
OCHOBBI palMOHAJIBHOTO JIETMPOBAHMS CTaJIM M POJIb OTAEIBHBIX JIETUPYIOLIUX 3JIEMEHTOB.
Oco0eHHOCTH TEPMUYECKON 00paOOTKU JETUPOBAHHBIX CTaJICH.

Knaccudukarus gerupoBaHHbIX cTajed MO CTPYKTYpe B HOPMAJIM30BAHHOM COCTOSIHUU
(nnarpamma ['mite). MapkupoBKa JETHPOBAHHBIX CTajlei, UX MPEUMYIIECTBA MO CPABHEHHUIO C
yriepoaucTbiMi. JledekTsl nerupoBaHHbIX cTanell (mmdepHbIii n3aoM, (GIoKeHbI, OTIMYyCKHas
XpynkocThb). OCHOBHBIE TPEOOBAHUS K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTajisiM 1o ['OCT.

Hucmpymenmanvhvie mamepuansi

WHcTpyMEHTaNIBHBIE YINIEPOAUCTHIE U JIETUPOBAHHBIE CTAIHU [UISl PEKYILETO0 MHCTPYMEHTA,
COCTaB, MapKHUPOBKa, TepMUUYECKasg 00paboTKa 1 00JaCTH IPUMEHEHHUS.

BbricTpopeskymias cranb, cocTaB, CBOMCTBA. Pexumbl TepMuueckoid o0paboTKu, obiactu
npumenenus. OcaoBubie TpeboBanus mo ['OCT k cTamsM it pexXyIIero HHCTPyMEHTA.

[ITamnoBele cTanu I XOJOAHOrO M ropsiuero aedopmupoBanus craimu. Cramu ams
U3MEPUTEILHOTO HHCTPYMEHTA.

TBepable MOPOUIKOBBIE CILIABBI ISl PEXKYLIETO HHCTPYMEHTA.

Kepamuka. CBepxTBepable MaTepHabl.

Cmanu u cnnagwl ¢ 0coObLIMU CBOUCMBAMU

BricokomnpouHnsle ctani. MapTeHCUTHO-CTaperolue KOHCTPYKIIMOHHBIE CTAJIN, UX COCTaB,
pexuMbl 00pabOTKHU 1 00JaCTH IPUMEHEHHS.

CmumaBel ¢ 0cO00 BBICOKONM H3HOCOCTOMKOCTBIO, COCTaB, MapKHpPOBKa, TEPMHUYECKas
00paboTKa 1 00IaCTH TPUMEHEHHSL.

Hepxkaseromue XpoMUCTbIE U XPOMOHUKENEBbIE CTAIN, COCTaB, MAPKUPOBKA, TEPMUUECKas
00paboTKa 1 00IaCTH TPUMEHEHHSL.

XKaporpounsle cranmu u criaBbl. OCOOEHHOCTH NOBEICHUS CTalld TPU HArpy3kax B
00JIaCTH BBICOKHX TEMIIEpaTyp, Mpeaes JTUTSTbHON MPOYHOCTH, MPeeN MoN3y4ecTd. TUoBsie
CIIaBbl, COCTaB, CTPYKTypa, TepM00OpaboTKa, CBOUCTBA U 00IACTH IPUMEHEHHUS.

CrutaBel ¢ 3aaHHBIMHA (PU3WYECKHIMH CBOWCTBAMH. MarHUTOMSTKAE ¥ MarHUTOTBEpIbIE
CILIABBI.

L{semuvle memannvl u cniaswvl

Mens u ee cBoiictBa. JlaryHu, OpOH3bI OJOBSHUCTBIC, KPEMHUCTHIC, AIIOMUHUEBHIC,
OepuIUIOBBIC; COCTaB, oOnacTu nmpuMeHeHus. CIutaBbl CBUHIIA M 010Ba. baOOUTHI, CBUHITOBHUCTHIE
OpOH3bI, ATIOMUHHEBBIC TMOIIMITHUKOBBIC CIUIABBI JJIA JBUTATENIed BHYTPEHHETO CTOpaHMS,
TPUMETAJUTMYECKUE TTOAIIUITHUKU. AJIFOMUHUH W ero cBoicTBa. JIuTelHBbIC alrOMUHHEBBIC
CIUTaBbl, OOJIACTH TPHMEHEHUsA. JIOpalfOMHUH, COCTaB, PEKHM TEPMHUYECCKOH 0OpabOTKH,
CBOMCTBA, 001aCTH MPUMCHCHHUS.

MarnueBble JINTEHHBIC U 1eQOPMHUPYEMbIE CILIABbI, 0071aCTH TPUMECHCHUS.

TutaH ¥ ero cruiaBbl, COCTaB, CBOMCTBA U 00JIACTH MPUMCHCHHUS.

KOMI’ZOS’MI/;MOHHbZe mamepuaibvl



Knaccudukamuss KOMIO3MLMOHBIX MarepuaioB. PacmpeneneHue HanpsHKeHUH MEXIy
Marpuied u HanoinHutTenem. Cxembl apmupoBaHus. Kputnmueckass juymHa BoJOKHA. OCHOBBI
pacdera CBOMCTB KOMIIO3UIIMOHHBIX MATEPUAJIOB.

Komno3utel ¢ MeTaimuyeckoil Marpuue. J(ucnepcHOypOYHEHHbBIE KOMITO3UIIMOHHBIE
Marepuasbl, 0COOCHHOCTH MeXaHU3Ma yIpoYHeHus. J[ucnepcHoynpoyHeHHbIE KOMIIO3HUTHI Ha
OCHOBE QJIFOMUHUIO, HUKEIIS U IPYTUX METAJIIOB.

BonokHuCTEIE KOMITIO3ULIMOHHBIE MaT€pHaJIbl HA aJJIOMUHUEBON U HUKEJIEBOM MaTpHliax.

Komno3uTsl ¢ HarpaBiIeHHON KpUCTAUIN3a[UEN IBTEKTHK.

[TopomikoBble  KOMIO3MLIMOHHBIE  Marepuanbl  (KEpMEThl) aHTU(PPUKLHOHHOTO U
(GpUKIIMOHHOTO Ha3HaYeHUs. PUIBTPHI.

Komnozutel ¢ nonumepHoi marpuieil. [lomumepHas MaTpuiia KOMIIO3ULIMOHHBIX
MatepuaioB. eHonpopmaibaeruiHas, 3IOKCUAHAS U KpEMHUOpraHnYeckas MaTpuia
KOMITO3UI[MOHHBIX MaTepUaoB.

Oco0eHHOoCTH (PU3UKO- MEXaHHUYECKOTO MTOBEICHUS oauMepoB. OpraHndeckue,
3JIEMEHTOOPIraHUYECKUE U HEOPTraHUYECKUE ITOITMMEPBI.

BonokHucThIe KOMITO3UIIMOHHBIE MaTeprasbl Ha MOJIMMEPHON MaTpulle (KapOOBOIOKHHUTHI,
OOPOBOJIOKHUTHI, OPraHOBOJIOKHHTBI).

KomnosunmonHele mMarepuansl Ha MOJIMMEPHONW MAaTpHIE C IMOPOIIKOBBIM HAIOJHUTEIEM
(mmactmaccsl).

Ponp nopo1koBbIX (TEXHUYECKUN YIIIEPOA U AP.) U BOJIOKHUCTHIX (KOPJ) HallOJTHUTEIEH.

KoMI103uThI ¢ KEpaMUUECKON U CTEKITHHON MaTpuLEn.

[IpumeHeHne KOMITO3ULIMOHHBIX MaTepUajoB B aBroMmobmiectpoenuu. Kopmyc u geranu
Ky30Ba. JleTanu ra3oTypOMHHBIX ABUrareneid. AHTU(GPUKIMOHHbIE neTanu. OPpUKIMOHHbIE
neranu. TpyroeMKue neTaiy JBUraTelsi U XOA0BOW YacTH. PEMOHTHBIE KOMIIO3UTHI.
IIepcriekTBBEI IPUMEHEHMS KOMIIO3UTOB B aBTOCTPOCHUH.

Hanomarepunanel. ['eomerpuueckue napameTpsl HaHodacTull. [loydeHue, npuMeHeHHe.

Texnuko-3KkoHOMUYECKUIL 6b1O0P MAmMePUANA U MEXHOI02UU €20 YRPOUHEHUA
OCHOBBI pallMOHATILHOTO BEIOOPA MaTepraia u MeToJa ynpouHeHus. [IpuunHbl CHIKEHUS
paboToCIOCOOHOCTH MaTepraa: ycTaJoCTHOE Pa3pylICHUE, XPYIIKOE pa3pylIeHue,
(PUKIMOHHBIN H3HOC, a0pa3UBHBIN U3HOC, KOHTAKTHAsI yCTAJIOCTh, PPETTUHT — KOPPO3HUS,
CXBAaThIBAHUE U 3a€aHNE OBEPXHOCTEN TpeHUs. MaTepuanbl 1 METOJbI UX YIIPOUHEHHUS MIPU
pa3INYHbIX BUAAX HArPy3KH JeTayei.

5. O0pa3oBaTe/ibHBIC TEXHOJIOTHH

Meromuka TmpemnonaBaHWs — AWCHUIUIMHBL  «MarepuanoBeleHue» W peau3alus
KOMIIETEHTHOCTHOTO TOAXO/a B W3JIOKCHHMM W BOCHPUSATHM Marepuaia MpeaycMarphBaeT
UCTIOJIb30BaHME CIIEAYIOMNX AKTHUBHBIX M HMHTEPAKTUBHBIX (OPM MPOBENEHHS TPYNIIOBBIX,
WHIMBUAYQJIbHBIX, AyJIUTOPHBIX 3aHATUH B COYCTAHWU C BHEAyAMTOPHOW pabOTOW C IIEIIbIO
(hopMUPOBaHUS U PA3BUTHS MPOPECCUOHATHLHBIX HABBIKOB O0YJIAFOIIIHXCS:
- 3alMTa ¥ UHAWBHIYyaJbHOE 00CYKICHHUE BBITOIHICMBIX TAIMOB JJA0OPATOPHBIX padoT;
- OpraHu3anys U NpOBEIEHHE TEKYIIEr0 KOHTPOJIS 3HAHUH CTYICHTOB B (popMe OITaHKOBOTO
TECTHUPOBAHUS;
- WCIIOJIb30BaHME JETOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYallUH;
- TpOBEIEHHE KOHTPOJIBHBIX padoT;

VhenpHBId BEC 3aHSATHI, MPOBOAMMBIX B MHTEPAKTUBHBIX (OpPMax, ONpelesieH TIIaBHOW
[ENbI0  00pa30BaTEIbHON  MPOTpaMMBbl, OCOOCHHOCTHIO KOHTHHICHTA OOYYarOmIMXCS |
CoJIepKaHUEM TUCIHUILIMHBI «MartepuanoBeleHue» U B LEJIOM M0 JuciuIuinHe coctaniuser 50%
AyJIMTOPHBIX 3aHSATHUH. 3ansaTus JIEKIIMOHHOTO TUMA COCTaBIAIOT 67% OT o0bema
AyJMTOPHBIX 3aHATHUH.



6. OnleHOYHBIE CPeACTBA /ISl TEKYLIero KOHTPOJIsl YCIIeBaeMOCTH, POMeKYTOYHOM
arTreCcTalum 1Mo uToraM OCBOCHMA IUCHUIIJIMHBI U y‘leﬁHO-MeTOIIH‘leCKOC 06ecneqe1me
CaMOCTOSAITEeJIbHOM padoThI CTYIEHTOB

B mporiecce 00ydenust HCTIOMB3YIOTCS CIEAYIOIINE OIEHOUYHbIE (POPMBI CAMOCTOSITEIbHON
paboThI CTYAEHTOB, OLICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MPOMEKYTOUHBIX
aTTeCcTallui:

Texyui KOHTPOJIb YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTALMU IPOBOIAATCS 11O
CIEAYIOUIUM KPUTEPUSIM;
- OTBETHI CTYAEHTA Ha BOIPOCHI KaPT TEKYLIETO KOHTPOJIS;
- 3amuTa J1abopaTopHBIX padoT;
- BBINIOJTHEHUE KOHTPOJIBHBIX PaboT.

6.1. ®oH/1 OLHEHOYHBIX CPEACTB AJIs MPOBEeICHHUS MPOMEKYTOUHOM aTTeCTANMHI
00yYAOIIMXCH 10 JTUCUMIITIMHE (MOIYJII0)
6.1.1. IlepeueHp KOMMETEHIMH ¢ yKa3aHMEM 3TanoB UX (OPMUPOBaHMS B MPOLIECCE OCBOCHUS
o0Opa3oBareabHON MPOrpaMMBI.

B pesynbrare ocBOeHUS AUCIUTUIMHBI (MOTYJIs1) (DOPMHUPYIOTCS CIASAYIOMINE KOMIIETEHITUH:

Kox B pe3syabrare ocBoeHusi 00pa3oBaTe/ibHOM NPOrpaMMbl 00y4aroUIuiics
KOMIIeTeHIH
" OJIZKeH 00J1a1aTh

I1K-2 CriocoOHOCTBIO NPOBOAMTH TEOPETUYECKHE M HKCIEPHUMEHTAJIbHBIE HAay4yHBIE
UCCIIEIOBAaHUS 110 IIOMCKY U IPOBEPKE HOBBIX HJIEH COBEPIIEHCTBOBAHUS
Ha3eMHBIX TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEIACTB, HMX TEXHOJOTHYECKOTO
000OpyIOBaHUs U CO3/IaHUsI KOMIUIEKCOB Ha UX 0a3e

[1CK-1.2 CriocoOHOCTBIO IPOBOJIUTH TEOPETUYECKUE U IKCIIEPUMEHTAIbHbBIE HAyUHbIE

HCCIIeIOBaHUS IO IOUCKY U IIPOBEPKE HOBBIX MJICH COBEPILIEHCTBOBAHUS
aBTOMOOWJIEH U TPAKTOPOB

B mponecce ocBoeHuss oOpa3oBaTeNbHONM MPOrpamMMbl JAaHHBIE KOMIIETEHLIMH, B TOM
YHUCJI€ UX OTACIIIbHBIC KOMIIOHCHTHI, (1)OpMI/Ipy10TC$I IIO3TAITHO B X0A€ OCBOCHUA 06y‘~IaI-OHH/IMI/IC$I
JUCLUIUIMH (MOJyJNel), MPakTHK B COOTBETCTBUU C YUE€OHBIM IIJIAHOM U KaJeHAApHBIM rpadukoM
y4eOHOro mporecca.

6.1.2. Onucanune nokasareseil M KpuTeprueB OLlCHUBAHUS KOMIIeTEHIIHIA,
(opMupyeMbIX 10 HTOraM O0CBOEHHS TMCUMILIUHBI (MOIYJIsA), ONMCAHUE HIKAJ
OLICHHUBAHUA.

[Toka3areneM oLleHMBAHUS KOMIIETEHIMI Ha pa3IMYHbIX Tanax ux GopMupoBaHUs sABISIETCA
JOCTHXKEHHE 00y4aroIMMUCS IUTAHUPYEMBIX PE3YJIbTaTOB O0YUYEHHMSI 110 TUCHHUIUIMHE (MOIYIIO).

X TCXHOJOTHUYCCKOI'O O60py,[[OBaHI/I$I n CO3JaHHA KOMIIJICKCOB HAa UX Oaze

I1K-2 - CnocoOHOCTh MMpOBOAUTH TCOPCTHUICCKUEC U SKCIICPUMCHTAJIbHBIC HAYYHBIC HCCIICJOBAH]
IMOUCKY U MPOBCPKE HOBBIX I/I)ICI\/’I COBCPHICHCTBOBAHUA HA3€MHBIX TPAHCIIOPTHO-TCXHOJIIOTHYCCK

3namo: Metonbl | OOyuarommiicss He | OOyuarommiicst  Biazaeet | OOydaronuiics

TECOPECTUUCCKUX HG,I[OCTaTO‘IHOfI TECOPECTUUCCKUX n | MCTogJaMu

IMPOBCACHUA BJIaACCT WU B | MCTOAaAMHU NpOBCACHUA | YaCTUYHO BJIAACCT

O«
B
00




u CTCIICHU BJIAACCT | SKCIICPUMCHTAJIbHBIX MMPOBCACHUA BJI
SKCIEPUMEHTAN | METOIbI HAy4YHBIX HCCJIEJIOBAHUN B | TECOPETHUECKHX U | Me
BHBIX Hay4YHBIX | IPOBEACHUS obnacTu OKCIIEpUMEHTAIbH | IIp
UCCIIeIOBAaHUN TEOPETUYECKUX U | MaTepuaIoBeCHUS no | bIX HayYHBIX | Te
B 00JIaCTH | HKCIIEPUMEHTAIbH | MOMCKY M MPOBEPKE HOBBIX | MCCIENOBAaHUNA B | X
MaTepuanoBeie | bIX Hay4HbIX | uaen Uit | oOmactu IKI
HUA TI0 IMOUCKY I/ICCJ'IGHOBaHI/If/’I B | COBCPIICHCTBOBAHUA MaTCpUuaioOBECACHUA | JIb
u npoBepke | obrmacTu HA3eMHBIX Mo  TMOHCKYy W | Ha
HOBBIX Hﬂeﬁ AJIg | MaTCprualoOBCACHU TPaHCIIOPTHO-TCXHOJIOTHUY IMPOBEPKE HOBBIX | UC
COBEpIICHCTBOB | S MO TIOUCKY M | €CKHX CPENCTB, | uaei st | B
aHUs HA3CMHBIX | TPOBCPKC HOBBIX | HOIIYCKAKOTCsA COBCPHICHCTBOBAH Ma
TPaHCHOPTHO-TE | uuei JUIS | 3HAQUUTENIbHbIE  OLIMOKH, | U HA3eMHBIX | €H
XHOJOTHYECCKUX COBCPHICHCTBOBAH MMPOABIISICTCA TPaHCIIOPTHO-TCXH 110
CpPEICTB. usi HA3eMHBIX | HEJOCTAaTOYHOCTh OJIOTUYECKUX p
TPAHCIIOPTHO-TCXH BJIaACHUA HaBbIKaMU I10 | CPCACTB, HaBBIKHK | HO

OJIOTUYECKUX pany nokaszaresniei, [ 0CBOEHBbI, HO | 1

CPEACTB. OO6yuaromuiics JIOITy CKaI0TCs co

UCIBITHIBACT HE3HAYUTEIIbHbIE Ba

3HAYUTCIIbHBIC OIJ_II/I6KI/I, Ha

3aTpyIHEHUS IpU | HETOYHOCTH, T

IIPUMEHEHUY HAaBBIKOB B | 3aTpyAHEHHUS IIpH | €X

HOBBIX CUTYyalHsIX. aHAJIUTUYECKUX uX

orepanusix, CB

MEPEHOCE YMEHH | mp

Ha HOBBIE, | TIO0

HECTAaHAAPTHBIC Ha

CUTyalluH. CHUu

IO

cl

ymembn: OOyuaromuiics He | OOyuaromuncs OOyuaromuics O«
MNPUMCHATH YMCET NI B | ACMOHCTPUPYCT HCIIOJIHOC | ACMOHCTPHUPYECT Ja€c
METO/IbI HEI0CTaTOYHON COOTBETCTBHE CIIECAYIOIIUX | YACTUYHOE T
MMPOBCACHUA CTCIICHU YMEET yMeHI/IfII MNPUMCHATH | COOTBETCTBUC CcO
TEOPETUUYECKUX | MPUMEHATh METOIbI MIPOBEJICHUS | CIEAYIOUINX cIl
u METOJBI TEOPETUUECKUX U | yMEHUN: yM
SKCIEPUMEHTaN | MPOBEACHUS AKCIEPUMEHTAIbHBIX MPUMEHSITD p
bHBIX HAY4YHBIX | TCOPCTUYCCKHUX U | HAYYHBIX I/ICCJIGILOBaHI/Iﬁ B | ME€TOAbI M€
UCCIIEIOBAaHUN SKCIEPUMEHTAJIbH | 0bJacTu MIPOBEACHHUS p
B O6J'IaCTI/I bIX HAYyYHBIX | MATCPHUAJIOBCACHU o | TCOPCTUYCCKUX U | TC
MaTepuanoBelie | UCCIENOBaHMM B | MOUCKY M IMPOBEPKE HOBBIX | SKCIIEPUMEHTANbH | X
HUA TI0 IOUCKY O6HaCTI/I I/IIICI>'I JJISA | BIX HAyYHBIX | 9K
u IPOBEpKE | MaTepuUaJoBeIeHU | COBEPIIEHCTBOBAHUS UCCIIEIOBaHUNA B | Jb
HOBBIX I/IILCI‘/JI Jig | 4 1O TIIOUCKY ¢ | HA3CMHBIX 06JIaCTI/I Ha
COBEpIICHCTBOB | MPOBEPKE HOBBIX | TPAHCHOPTHO-TEXHOJOTHY | MaTepuajoBeNCHUS | UC
aHusg Ha3eMHBIX | uaei I | €CKUX CpEACTB. | IO IIOUCKY U |B
TPAHCHOPTHO-TE | coBepIleHCTBOBaH | Jlomyckarorcs IIPOBEPKE  HOBBIX [ Ma
XHOJOTHYECCKUX nus HA3€MHBIX | 3HAYUTCIIbHBIC OIJ_II/I6KI/I, PII[CfI JJis1 | €H
CpPEICTB. TPAHCIOPTHO-TEXH | MPOSIBIISAETCSA COBEpUICHCTBOBAH | 110
OJIOTUYECCKUX HEOO0CTATOYHOCTb YMCHI/II\/'I, ns1 HAa3CMHBIX | TIP

CPEICTB. o psAay T[OKa3areneu, | TPaHCIIOPTHO-TEXH | HO

9



oOyyJarommiics OJIOTUUYECKUAX bif)|

HCIBITEIBAET CpencTB. YMeHwHs | co

3HAUHUTEIIbHBIE OCBOCHBI, HO | Ba

3aTpyaHEHUS MpHU | TOIyCKAIOTCS Ha

OTIEPUPOBAHUN YMEHUSIMHU | HE3HAUUTEIIHHBIE )

Mpu WX TePEeHOCe Ha | OMUOKH, ex

HOBBIE CUTYyalUH. HETOYHOCTH, UX

3arpynHenusi npu | Ck

AHAJIMTUYECKUX oIl

oTepaImsx, p

MIEPEHOCE YMEHHH | MY

Ha HOBBIC, | TIp

HECTaHJapTHBIC B

CUTYaIHH. IO

CII

énaoemo: OOyuaromuiics He | OOyuaromuiics  BrnageeT | OOydarommiics (0]
METOIaMU BIIaJiCCT HWIX B | MeTomamu MPOBE/ICHUS | YACTUYHO BIAJICET | B
MIPOBEICHHUS HEIOCTAaTOYHOMN TEOPETHIECCKUX " | MeTogaMu 00
TEOPETUUYECKUX | CTEMEHU BIAACET | IKCIIEPUMEHTAIbHBIX MIPOBEICHHUS BII
u METOIaMU Hay4YHBIX UCCJICIOBAHUN B | TECOPETHYCCKUX U | ME
SKCIIEPUMEHTAJl | IIpOBEJICHUS obnactu AKCIIEPUMEHTAJIbH | TIp
BHBIX HAy4YHBIX | TCOPETHYECKUX U | MaTepHallOBEICHUS mo | eIx Hay4YHBIX | Te
HCCICAOBAHUI OKCIIEPUMEHTAIbH | MOWCKY W MPOBEPKE HOBBIX | MCCIENOBaHMIA B | X
B oOiactu | BIX Hay4YHBIX | HACH st | obiacTu 3K
MaTepualioBe/ie | UCCeloBaHUN B | COBEPILIEHCTBOBAHMS MaTepUaNOBEACHUS | JIb
HUSA TO TIOUCKY | oOmactm Ha3eMHBIX o MOUCKYy U | Ha
u MPOBEpPKE | MAaTepUATIOBEICHU | TPAHCIOPTHO-TEXHOJIOTUY | MPOBEPKE  HOBBIX | UC
HOBBIX UJCH VI | 1 TO TIOMCKY WU | ecKux CpencTB, | uaeu oad | B
COBEPILIEHCTBOB | MPOBEPKE HOBBIX | JOMYCKAIOTCS COBEPIICHCTBOBAH | Ma
aHMSA Ha3eMHBIX | muei IS | 3HAYWUTENbHBIE  OIIMOKH, | U Ha3eMHBIX | eH
TPAHCIIOPTHO-TE | COBEPIICHCTBOBAH | MPOSBIISETCS TPAHCTIOPTHO-TEXH | TIO
XHOJOTHYECKHUX | WS Ha3eMHEBIX | HETOCTATOYHOCTh OJIOTHYECKUX p
CPEICTB. TPAHCIIOPTHO-TEXH | BIAJACHHUS HAaBBIKAMU IO | CPENCTB, HABBIKU | HO
OJIOTHYECKUX pany MoKa3aTejeh. | OCBOEHEI, HO | 1

CPEICTB. Oo6yuatomuiics JIOTTY CKalOTCSA co

HCIBITEIBAET HE3HAUYUTEIbHBIE Ba

3HAYUTEIIbHEIE OIIINOKH, Ha

3aTpyaHEHUS MpU | HETOYHOCTH, e

MPUMEHEHUH HABBIKOB B | 3aTPyOHEHHUS TpH | ex

HOBBIX CUTYyaITUsX. AHATUTUYECKUX HX

orepanusx, CB

MEpEHOCE YMEHHM | mp

Ha HOBBIC, | IIO

HECTaH/IapTHBIC Ha

CUTYalluu cH

IO

CII

[ICK-1.2- CriocoGHOCTh MPOBOAUTH TEOPETHUECCKUE U AKCIIEPUMEHTAIIbHBIE HAYYHBIC UCCIIEIO]
MOVCKY U TIPOBEPKE HOBBIX UJICH COBEPIICHCTBOBAHUS aBTOMOOMIICH U TPAKTOPOB
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PE3yibTaTe OCBOCHU A NUCHUIIIINHBI (MOI[YJ'ISI) (1)0pMI/Ipy10TC$[ CJICAYIOUC KOMIICTCHIIUN

Kop . .
B pe3ysbTaTe ocBoeHus1 00pa3oBaTe/IbHON MPOrpaMMbl 00y4aloImiics
KOMIeTEeHIH
" IOJIZKeH 00J1a1aTh
I1K-2 CrocoOHOCTBIO TPOBOAMUTH TEOPETUYECKHE M HKCIIEPHUMEHTAJIbHBIE HAay4YHBIE
WCCIIC/IOBAHMS TI0 TOWCKY W TIPOBEPKE HOBBIX HJIEH COBEPIICHCTBOBAHUS
HA3eMHBIX TPAaHCHOPTHO-TEXHOJIOTUYECKUX CPEICTB, HX TEXHOJIOTHYECKOTO
000pyIOBaHUS U CO3/]aHUSI KOMIUIEKCOB Ha UX 0a3e
IICK-1.2 CnocoOGHOCTBI0O TIPOBOAUTH TEOPETUUECKUE U IKCIIEPUMEHTAJIbHBIE HAay4HbIC

WCCIIC/IOBAHMS 110 IOMCKY W TPOBEPKE HOBBIX HJIEH COBEPIICHCTBOBAHUS
aBTOMOOWJICH U TPAKTOPOB

B mponecce ocBoeHuss oOpa3oBaTeNbHONM MPOrpamMMbl JAHHBIE KOMIIETEHLIMH, B TOM
YHUCJI€ UX OTACIIbHBIC KOMIIOHCHTHI, (1)OpMI/IpyIOTC$I IIO3TAITHO B X0A€ OCBOCHUA 06y‘-IaIOHII/IMI/IC$I
JUCLUIUIMH (MOJyJel), MPaKTUK B COOTBETCTBUU C YUE€OHBIM IIJIAHOM U KaJIeHAApHBIM rpadurkoM
y4eOHOro Imporecca.
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6.1.2. Onucanue nokasaresjied 1 KpUTEPHEeB OLICHMBAHUSI KOMIIEeTEHINH,
¢dopMupyeMBbIX 110 HTOraM OCBOEHM S JUCUMIIMHBI (MOYJIs1), ONMCAHUE KA
OLICHMBAHMSI.

[Toka3arenem oLleHMBAHUS KOMIIETEHIIMI Ha pa3IMYHbIX dTanax ux GopMupoBaHus ABISIETCS
JOCTH)KEHHE 00Yy4alOIUMUCS TUTAHUPYEMBIX Pe3yJIbTaTOB O0YUYEeHHs 110 TUCHHUIUIHHE (MOIYIIO).

IIIxanpl oLiIeHUBaHUS PE3YJIbTAaTOB HpOMC)KYTOHHOﬁ arTeCTallu U X OIMMHCAHUC.

Dopma npomescynmoyHoil ammecmayuy 6 Yenmeepmom cemecmpe: IK3IAMeH.

[IpomexxyTouHast arrectamust OOyJaromuxcss B QopMe OdK3aMeHa IPOBOTUTCS IO
pe3yJibTaTtaM BBIIIOJHEHHUS BCEX BUJIOB yueOHOM paboThl, MPETyCMOTPEHHBIX YUEOHBIM IIIIAHOM
M0 JTAHHOHM TUCIHIUIMHE (MOIYJIO), TP 3TOM YUYHUTHIBAIOTCS PE3YJIBTAThl TEKYIIETO KOHTPOJIS
yClieBaeMOCTH B TeueHue cemectpa. OIEHKa CTENeHM JOCTHXKEHUS OOydaroUIMMHUCS
IUTAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS [0 JUCHUIUIMHE (MOJYJII0) IPOBOAUTCS MPEIoiaBaTelieM,
BEIYILUM 3aHATUS [0 JUCHUIUIMHE (MOIYNIO0) METOJOM SKclepTHOW oueHkd. [lo uroram
POMEXYTOYHOH aTTeCTallii 1O TUCHUIUTMHE (MOJYJIO) BBICTABIISCTCS OLEHKA «OTIHMYHOY,
«XOPOILIO», «YIOBIETBOPUTEIHHOY WIIH «HEYIOBIECTBOPUTEIHHOM.

K npomesicymounoti ammecmayuu 0Onyckaiomcs. moibKo cnyoeHmsl, 8bINOIHUSUIUE 6Ce
8UO0bl  yuebHOU pabombvi, npedycMompeHHbvle paboyell NPOSPaAMMOU N0  OUCYUNTUHE
«Mamepuanosedenuey»: 6vlnoOIHUIU U 3awumMuau  1abopamopuvie  pabomvl, HANUCAIU
KOHMPOTbHYIO pAOOMY HA NONONCUMETLHYIO OYEHK).

IlIxana ouenueanus Onucanue

Buvinonnenwvl 6ce 6uovl yuebnoti pabomel, npedycmompenHvle YueOHbIM
nianom. CmyoeHm OeMOHCmpupyem cOOmeemcmeue 3HaAHuu, YMeHuil,
HABbIKO8  NPUBCOCHHLIM 6 MaAbnuyax noxazamenel, onepupyem
NPUOOPEMEeHHbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHSAEm UX 8
cumyayusx nogvlueHHol crodxchocmu. Ilpu smom  mozym  Ovimo
O0onyujeHsvl He3HayumenbHblie OWUOKU, HEMOYHOCIU, 3ampPYOHEeHUs NPU
AHATUMUYECKUX ONepayusix, NnepeHoce 3HAHUL U YMeHUll Ha Hosble,
HecmaHoapmHuvle CUmyayuu.

Omauuno

Buvinonnenwvl 6ce 6uovl yuebnoti pabomol, npedycmompenHvle YueOHbIM
nianom.  Cmyoemwm — OemMoHCcmpupyem — HenoaiHoe,  NPAsUIbHOe
Xopowo coomeemcmeue 3HAHUL, YMeHUll, HABbIKO8 NPUBCOECHHbIM 8 MAabIuyax
nokasameneu, Jaubo eciu npu  dmMom  Ovliu  OonyueHvl  2-3
HecyuecmeenHvie OUUOKU.

Buvinonnenwvl 6ce 6uovl yuebnou pabomsi, npedycmompennvle y4eOHbIM
nianom. Cmydenm OemMoHcmpupyem COOMEemcmeue 3HAHUL, 8
KOMOPOM 0C8eueHa OCHOBHAS, Haubolee 8aXCHAA Yacmb Mamepuand,
HO npu 3Mom 0ONYWeHa 00HA 3HAYUMENbHAL OWUOKA UTU HEMOYHOCHb.

Yooenemsopumenvro

He BoimonHen oauH wiu  Oonee  BHUJIOB  yueOHOW  paboThl,
IOPEAYCMOTPEHHBIX y4eOHbIM IIaHOM. CTyOeHT JeMOHCTpUpYET
HeynoBineTBOpUTENIEHO | HEMOJHOE COOTBETCTBHE 3HAHWM, YMEHWH, HABBHIKOB IPUBEICHHBIM B
TabaMIax IOKa3zaTelei, JOMYyCKAIOTCA 3HAYUTENbHbIE  OIIMOKH,
NPOSIBIISICTCSL  OTCYTCTBHE 3HAaHWH, YMEHHH, HABBIKOB 110 DALY

13




MOKa3aTesen, CTYACHT HUCIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHEHUS IpU
OTNEPUPOBAHUM 3HAHUSIMA U YMEHHSIMH TIPU HUX TMEPEHOCE Ha HOBBIC
CUTYyalUH.

DoHIbI OLIEHOYHBIX CPEACTB NMPeICTABIEHBI B IPWIOKEeHHH 2 K padoueii mporpamMmme.

7. YueOHO-MeTOoAUYecKOe U MHPOPMALIMOHHOE 00ecneyeHue TUCIUILINHBI.

a) OcHosHas tumepamypa:

MarepuanoBenenue. Y4eOHUK I CTy. BbIcII. yueO. 3aBenenuii / I. M. Bonkos, B. M.
3yeB — M. : u3garensctBo Akanemus, 2011, 400 c.
0) [lononnumenvras rumepamypa:

1. MarepuanoBencnue. YueOHUK i By30B / mon penakuueit b. H. Apzamacona, I I.
Myxuna / Ap3amacoB b. H., Makaposa B. 1., Myxun I. I'. u ap. — M. : u3nareasctBo MI'TY um.
H. D. baymana, 2001, 648 c.

2. Teopus crmaBoB. MeToaudeckue yka3anus / non peaaknueid I. M. Bonkosa — MI'TY
«MAMM», 2005.

3. Tepmuueckas 0OpaboTka crayieir. MeToqudeckue ykasanus / mon penakiuei [ M.
Bonkosa — MI'TY «MAMM», 2008.

4. MamuHOCTpOUTENbHBIC MaTepHabl. MeToandeckre ykazanus / moj penakmueit I M.
Bonkosa — MI'TY «MAMM», 2017.

5. Be16op crmaBoB. Metoaudeckoe nocooue / moj penakuueit I. M. Bonkosa — M.: MI'TY
«MAMM», 2009.

6.00bemMHBIC HAaHOMaTepuaibl. YueoHoe mocodbue / I. M. BonkoB — M.: KHOPVYC, 2011,

168 c.

8) IIpoepammmoe obecneuenue u uHmMepHEM-pecypcol:

NuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKUE MaTepHalibl B AJIIEKTPOHHOM BUJIC,
npencTaBlIeHHbIe Ha caiTe MockoBckoro [lomutexa B pasgene «buOmmuoreka. DIeKTpOHHBIC
pecypch»

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

[Tone3npie ydeOHO-MeTOAMYECKHE W MH(DOPMALMOHHBIE MaTepHallbl MPEICTABICHBI Ha

calrTax:

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

8. MarepuaJIbHO-TEXHHYECKOE o0ecnedeHne JUCIUILINHDI.

Howmep O06opynoBanue
aAyTUTOPHH

1313 Teepaomep Poksessia TP 5006 (1mr.)
[Ipoexrop + akpan
Mukpockon MUM-7 (9 mirt.)

1304 Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mir.
Teepaomep Poxsesia TP 5006 (1 mt.)
Muxkpoteepaomep [IMT-3M (2 mT.)
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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

Jlyna bpunennst — 6 mr.
Muxkpockon AJIbTAMU (4 mt.)

1308 Muxkpotsepaomep [IMT-3M (1 )
[Ipecc st 3anpeccoBKr 00pa3noB

1309 NEXSYS ImageExpert™ Sample 2 [Tporpamma a5 Ka4eCTBEHHOTO aHAIN3a
M300paXeHUN CTPYKTYp METO/IOM CPAaBHEHUS C 3TAJOHHBIMH IIKaJIaMU
Muxkpockon Axiovert 40MAT — 1 .

1316 Muxkpockon AJIBTAMU (1 mt.)
Muxkpockon MUM-7 (1 mirt.)
Teepnomep Cymnep- Poksenn TKC-1M
IIpoektop

1307 Onekrponeub (HaGeprepm 1280°) — 1 miT.

Onexrponeus (Cronm 1100°) — 2 mT.

Onekrponeus ([TK-PK-10/12 1280°) —1 .

Teepnomep «bpunemns» Th5004 — 2 mit.

Teepaomep Poxsesia TP 5006 — 1 wt.

[Teus mydenbnas [IM-10 — 2 mt.

[TommpoBanwHbIii cTranok StruersTegraPol- 11 - 1 .

Otpesnoii cranok StruersLaboton — 3 -1 .

YcraHoBKa 7151 TOPLIEBOM 3aKaJIKU

YcranoBka i anekTporpasienus Struers Lectro Pol -5. (1 )
Otpesnoii cranok (1 mrT.)

YcranoBka Jist 3anpeccoBku 00pa3ioB (1 miT.)

Bonsrmerp — 4 mt.

®dotosnekrpuueckuil kosopumerp KF-77

[THeBMaTnueckuii nuindoBaabHO-noIUpoBaIbHbIN cTaHOK P-20FS-1-R5

1318 [ranrenuupkynb — 15 wrt.

ITpecc nns 3anpeccoBku 00pas3IoB
Jlyna bpunemns — 1T

MukpomeTp — 2 mT.

Teepnomep TP 5006-M — 1.
Tsepnomep TP5006-02 — 1.
Muxkpotsepnomep [IMT-3M — 1 mt.
Teepnomep TK — 1.

Muxkpockon Metam-PB1 mir.

9. MeToanyeckue PECKOMEHAALUA NJIAA CaMOCTOATEIbHOM paﬁ()TI)I CTYICHTOB

CamocrosarenbHass paboTa sBISETCS OAHMM U3 BUAOB Y4eOHBIX 3aHsATHi. Llenmb
CaMOCTOAITENIBHOW ~ pabOThl  —  IPAKTUYECKOE  YCBOEHUE  CTYIEHTaMH  BOINPOCOB
MaTepHUAJIOBEECHUS, PACCMATPUBAEMBIX B IIPOLIECCE U3YUYECHHUS] TUCLIUILIAHEI.

AynutopHas caMocCTOsiTeNbHass paboTa IO JUCHMIUIMHE BBINOJNHAETCS Ha Y4YeOHBIX
3aHATUSAX T10J] HEIIOCPEICTBEHHBIM PYKOBOICTBOM IIPETIOAABATEIIS U 110 €0 3aJaHUIO.

BueaynuropHas camocTosiTeNnbHas paboTa BBINOJHAETCA CTYAEHTOM IO  3a/laHUI0
IpernojaBaress, Ho 6e3 ero HeImoCPEeICTBEHHOTO y4acTus

3agaum caMoCTOSATEILHOM PadoThI CTYIeHTA:

- pa3BHUTHE HABBIKOB CAMOCTOSITEIbHON Y4eOHOM paboThI;

- OCBOCHHE COACPKAHUS TUCUUILINHBI;

- yoryOneHue co/iep:KaHus U OCO3HAHWE OCHOBHBIX MOHSITHIA TUCITUTLINHBI,
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- HCIOJb30BaHUE MaTepuasia, COOPaAaHHOTO W TOJYYEHHOTO B XOJI€ CaMOCTOSTEIbHBIX
3aHATUH U1 5PPEKTUBHOM MOATOTOBKH K 3K3aMEHY.

Bujbl BHeayIUTOPHOM caMOCTOATEIbLHOH PadoThI:

- CAMOCTOATEIbHOE N3yUYEHHE OTAEIBHBIX TEM THUCHUIUINHBI;

- IOATOTOBKA K JIEKIINOHHBIM 3aHATHUSM;

- IOJrOTOBKA K JJa0OpaTOpHBIM paboTam;

- BBIIIOJIHEHHUE IOMAIIHUX 3a/laHUH 110 3aKPEIJICHUIO TEM;

- BBIIIOJIHEHUE JIOMAIIHUX 33JJaHUH 10 PELIEHUIO TUIIMYHBIX 3aJa4 ¥ YIIPA)KHEHUM;

- cocTaBiieHHEe U 0(OpMIICHHE JIOKIIAI0B U pedepaToB M0 OTIEIbHBIM TEMaM POTPaMMBI;
- Hay4YHO-HUCCIIeJ0BaTeNIbCcKasi padoTa CTyIEHTOB;

- y4acTue B TEMaTUYECKUX TUCKYCCHSIX, OJTUMIINA/Iax.

Jlis  BbIMONHEHHs JI0OOTO BHJIA CAMOCTOSTENBbHOM paboThl HEOOXOAMMO MPONTH
CJIEYIOIINE ATAIbIL:

- ONpeIeIeHUE LIETIH CaMOCTOATENbHOM padoThI;

- KOHKpETH3al¥sl [I03HaBaTeIbHOM 33134y,

- CaMOOIIEHKA FTOTOBHOCTH K CAMOCTOSITENILHOU paboTe;

- BBIOOp a/IEKBAaTHOTO crtocoba JecTBUs, BEAYLIETo K PELICHUIO 3a1a4H;

- IJIaHUpOBaHHE pabOThl (CaMOCTOATEIBHOW WJIM C IOMOIIBIO IIpEerojaBaTelis) Hal
3aJlaHUEM;

- OCYILECTBJIEHHE B MPOILIECCE BBHIMOJIHEHUS CaMOCTOSITEIbHOM pabOThl CaMOKOHTPOJIS
(IpOMEKYyTOUHOTO M KOHEYHOT0) PE3yIbTaTOB pabOThl M KOPPEKTUPOBKA BBIOIHEHUS PaOOTHI;

- penekcus;

- Ipe3eHTalus paboThI.

Bonpocobl, BBIHOCHMbIE HA CAMOCTOAATEIBLHYI0 padoTy

- KoncTpykuunonsast npoyHocts u MeToabl €€ oneHku (I1K-2)

- Awmopdusie metasusl (ITICK-1.2).

- Tepmomuactuunsle u TepmopeakTuBHble moaumeps! (IICK-1.2).

- Jlmarpamma cocrostHus xene3o-rpadut (ITK-2).

- JlermpoBannsie uyryHbl. Texanueckue TpedoBanus s wyryHos o 'OCT (ITCK-1.2).

- Ocraro4yHble HaMpsHKEHUsI, UX BIUSHUE Ha ycTanocTHY0 npouyHocTh(I1K-2).

- TepmoknHeTnueckue nuarpaMMmsl npespaiieHust aycrenura (I1K-2). .

- Crapenue cramu . (ITK-2).

- Cranu ¢ NOHWKEHHOW M pErIaMEHTHPOBAHHOM IMPOKAIMBAEMOCTBIO AJII MOBEPXHOCTHOMN
3akanku (I1K-2).

- Muddysuonnas merammmzanus. CiocoOsl MeTaum3anuu 1 oonactu npumenenus (I1K-2).

- WwmmnanTtanus nonos (IICK-1.2).

- Cnnassl ¢ 3agaHHbIME yIIpyrumu cBoiictBamu (IICK-1.2).

- CmiaBbl ¢ aHOMAJIBHBIM TeII0BBIM pacinupenrem (11K-1.2).

- TexHnyeckass KepaMuka. BiusHHE BOJIOKHHMCTBIX HAIIOJIHUTENIEH Ha TEPMOIPOYHOCTH
kepamuku (I1TK-2).

- ABromoOwmibHbIe cTekna. CTekIokpucTammdeckue marepuainsl (cutamibl) (ITK-2).

- @OyHKIMOHaNBHBIC HAHOMaTepuaibl. HanoMmarepuansl cemetictBa dymneperos (I1K-2)

- MexaHu3anys 1 aBTOMaTH3alUs POIIECCOB TEPMUUYECKON 00pabOTKH, MEPHI IO OXpaHe Tpyna
B Tepmuueckux 1exax (I[ICK-1.2).

10. MeTonnueckue peKOMeHIAUM JIJIsl IpenoaaBarTeJisi
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OcHOBHOE BHUMaHME IIPU U3YUYEHUU AUCLMILIMHBI «MarepuanoBeieHue ciaenyeT yaeasiTh
W3YYEHUIO COCTaBa, CTPYKTYPBI U CBOIMCTB COBPEMEHHBIX METAIIMYECKUX U HEMETaJUINYECKUX
MaTepuajoB; OCBOCHUID OCHOB TEPMHMUYECKOM, XMMHUKO-TEPMHUUYECKOW M TEPMOMEXAHMUYECKOU
00paboOTKH, METONOB CTaHAAPTHBIX HCHBITAHUNW 10 ONPENENECHUI0 (U3UKO-MEXaHMUYECKHUX
CBOMCTB U TEXHOJIOTUYECKUX MOKA3aTeIEeN UCIIOIb3yEMBIX MAaTEPUAIOB U TOTOBBIX U3EIHMI.

Teopernyeckoe u3ydYeHHE OCHOBHBIX BONPOCOB Pa3leloB JUCHUIUIMHBI JOJKHO
3aBepIaThCs MPAKTUUYECKONW PabOTOH.

JUia  akTuBM3alMM y4eOHOro mpolecca MNpH M3YYEHHHM JUCHUIUIMHBI 3(PQPEKTUBHO
pUMEHEHHE TPe3eHTAIMH MO PA3IMYHbIM TeMaM JEKIHHA U Ta00paTOPHBIX paboT.

Jlyig mpoBeieHUs! 3aHATHH 110 TUCUUIUIMHE UCIIONB3YIOTCS CPeACTBa 00yUeHUs:

- yueOHUKH, HHPOPMAIIMOHHBIE pecypchl IHTepHeTa;

- CIIpaBOYHbIE MaTepHallbl © HOPMAaTUBHO-TEXHUYECKAs JOKYMEHTALIHS;

- METOANYECKHUE yKa3aHHs [yl BBIMOJHEHHS 1a00paTopHBIX PadoT.
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http://pandia.ru/text/category/laboratornie_raboti/

CTpyKTypa u cojep:kaHue JUCUUILIMHBI «VMaTepuaioBeieHUe» M0 HANMPABJIEHUIO MOATOTOBKHU
23.05.01 «HazeMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHUE CPEACTBA

1o npo¢usaro noaAroroBKH «CrnopTuBHbIE TPAHCIIOPTHBIE CPEACTBAY»

Ipunooiwcenue 1

C| H Bunpsl yaeOHOM pabOTHI, BKITIOYAs Bunasl camocTosTenbHON paboTh Dopmbl
Paznen e CaMOCTOSITENIbHYIO padoTy CTYJCHTOB aTTecTanuu
M [ A | CTYZCHTOB M TPYyAOEMKOCTh B yacax
e e
c 1
T b
p c | J |I/C| Jla6. | CPC [ KCP | KP | KIT | PIP Ped. K/P C) 3
e
M
e
c
T
p
a
BBonnas gacTs. 4 1 1 -
1. dusuko-Mexanuuveckme cpoiictBa | 4 | 12| 3 2
marepuaJioB. Cmpoenue mamepuanos.
OcHosHble  nouamus 0  CBOUCMBAX
mamepuanos. AmomHo-Kpucmaniuieckoe
cmpoeHue  Memannoes, u30mponus,
anusomponus, keasuuzomponus. Ilymu
NOBbIUEHUS ~ NPOYHOCIU — MEMmAsnos.
Kpucmannuzayus memannose nepsuunas
U 8MOPUUHAS.
2. Teopusa cnnaBoB. [lonamuas o | 4 |3-5| 6 3

CNaasax. Tsepovie pacmeopul,
MexaHuyeckue cmecu,  Xumuyeckue
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COCOUHEHUSL. ﬂuaepaMMa COCMOAHUA
Hcene3o-yemernmum. Xapaxmepucmuku

KOMNOHEHMO8. Cmpykmypnuble
cocmasnaowue U pasvl Ha ouazpamme
Jrcene3n-yemeHmum. Knaccugpurayus

cmaneii no  Ccnocoby Npou3eo0cmaa,
HazHauenuro u kavecmey. Mapkuposxa
yenepooucmulx — cmanei. Yyeywoli ¢
epagumom, nonoguHuameie u Oenvle.
Cmpykmypa, ceolicmaa, obnacmu
NpUMEHeHUs U  Memoobl  NONYYEHUS
cepulx,  KOBKUX U  BbICOKONPOUHBIX
uyeynos. Mapkuposxa uy2ynos.

3. JIabopatopnast pabota 4 2
«MaKpOCTPYKTYPHBIA aHaJIH3»

4. JTaboparopHast paboTta 4 4
«MUKDPOCTPYKTYPHBII aHAIN3))

5. JJaboparopnas pabora 4 6
« YIJIEpOJIUCTHIE CTAJIH

6. JIaboparopuas padora «UyryHe» 4 8
7. KontponwsHasi pabora «Yriepoguctoie | 4 10
CTQJIA Y IYTYHBDY

8. Hakaénm wu pexkpucramsanus. | 4 6
Bruanue nnacmuuecxot oepopmayuu na
CMpYKmypy U Ceolicmea Memailos..

Xonoonass u eopauas  Oeghopmayus.
Tepmomexanuueckas 0opabomxa.

9. Teopussi Tepmmuuyeckoil oOpadorkm. | 4 [ 7.8

Buowvr mepmuueckoii oopabomxu cmanetl.
Ilpespawenuss npu Hacpege cmauu.
Ilepecpes _u__nepeogicoe. _Ilpespauerue
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aycmenuma npu HenpepuleHOM

oxXn1axNCOeHUU. Juacpamma
U30mMepmMuyecKo20 npespawyeHus
aycmenuma. Ilpespawenue npu

omnycke, CmpyKmypa u coucmea cmanu
npu omnycke. Ilpokanusaemocmsv u
3aKAIUBAEMOCTb CINATIU.

10. JlaGoparopHas pabota
«3aKanka M OTIYCK)

12

I1. Texnouaorus TePMHYECKOM
o0padorku. Omoicue I pooa 6e3 ¢azosoii
nepexpucmannuzayuu. Omorcue Il pooa c
gaszosoii nepekpucmaniiuzayuet,
HOpManu3ayusl. 3axanxa cmanu.
OcHogHble  napamempvbl  Npoyeccos
OmMnycKa y2nepooucmulx U 1e2upOo8anHHbIX
cmaneil. Obpabomka X0N00OM.
llosepxHocmHas 3aKajika.

12. Xumuko-tepMuveckass 00padoTka.
Dusuueckue OCHOBUI
XUMUKO-MePMU1eCKoU 0bpabomku.
Llemenmayus, HUMpOoYyemeHmayus,
azomuposanue cmaiu.

10

13. KoncTpykunonnbie
JIerHpPOBaHHbIE CTAJIH. Das3vl,
obpaszyemvle Jlecupyroumumu
onemenmamu 6  cmaniax. Bausnue
Jlecupyouux 9N1eMeHmo8 Ha
nonumMop@usm dkcenesd, Ha CEOUCMBA
Geppuma u aycmenuma. Ocobennocmu
mepmMuyecKotl o0bpabomku
J1e2UPOBAHHBIX cmadetl.

11,
12
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Knaccugpurayus, MapKuposxa,
Ooehexmol 1ecupoBaAHHbIX Caell.

14. JlaGoparopHas pabota
«JlernpoBaHHBIE CTATN)

14

15. UHcTpyMeHTAIbHBIE MaTepHaJIbl.
Hucmpymenmanvhole yenepooucmule U
Jlecuposantvle CMaAnu 0N Pexcyujeco
uUHCmpymenma. Bvicmpopescywasn
cmano, pedcumbl mepmu4ecKoll
obpabomku,  obnacmu  NpUMeHeHUs.
HImamnosvie  cmanu. Cmanu 014
UBMepUmenbHo20 uncmpymenma.
Tsepovie  nopowikogvle  chniagvl — Oisl
pedxcyweco uncmpymenma. Kepamuxa.
CsepxmeepOvie mamepuabi.

13

16. Cranqm um cmiaBpl € 0COOBIMM
cBoiictBamMu. Cniagvl ¢ 0co60 8blCOKOI
UZHOCOCTOUKOCMbIO, cocmas,
MapKuposka, mepmuieckas 0opabomka u
obnacmu npumenenus. Hepocaserowue
Xpomucmole U XpPOMOHUKeLesble CMAl,
cocmas,  MApKUposKa, — mepmuiecKkas
obpabomka u obnacmu NPUMEHEHUS.
JKaponpounvie cmanu u cniagvl, npeoein
OnumenbHou npoyHoCmuU, npeoern
non3yyecmu. Maenumomsiexkue u
MazHumomeepobie _CnJiasbi.

14,
15

17. IlBeTHBIe MeTAMJIbl MU CILUIABBI.
Meow u ee ceoticmsa. Jlamynu, opon3ul,
0aboumol. AntomuHull U e2o ceolucmaa.
Jlumetinvie  anoMuHuesvle  CHIABbL,

16,
17
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obnacmu  npumenenus..  J{IOpaniomuH,
cocmas, pedrcum mepmu4ecKoll
0bpabomxku, ceolicmea, obnacmu
npumenenus. Maenuesvie cniagol. Tuman
U e20 CN1asbl.

18. JlaGoparopHas pabota 16
«I{BETHBIE CIIJIABBI»

19.  KoMno3MuMoHHbIE MATEPHAJIBI. 17,
Knaccupuxayus KOMNO3UYUOHHBIX 18
Mamepuanos. Komnosumui c
Memaiiuyeckou mampuyetl.
Llucnepcnoynpounenmvie

KOMNO3UYUOHHbLE mamepuansi.
Bonoxnucmule KOMNO3UYUOHHbIE
mamepuansi. Ilopowrxogvie
KOMNO3UYUOHHbLE Mamepuansl
(kepmemol). Komnosumul ¢ nonumepHou
mampuyeti. Komnozumel ¢ kepamuuecKoti

u cmekusanHou mampuyeu. [Ipumenenue
KOMNO3UYUOHHBIX mMamepuanos 8
asmomobuIecmpoeHuu.

Hanomamepuansi. Cmpyxmypa,

ceoticmea, npuMeHeHue.

20. JlaboparopHas pabota 18
«KoMno3u1roHHbIe MaTepUaIb)

21. TexXHUKO-IKOHOMHUYECKHMI BBIOOP 18

MarepHaja MW TeXHOJOTHH  €ro
ynpouHeHusi. OCHO8bI pPAYUOHATLHO2O
eévlOopa  mamepuara U - Memood
VIPOUHEHUs. Ipuyuner CHUJICEHUSL
pabomocnocooHocmu mamepuand.
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Mamepuanvt u memoovl ux ynpouHeHus:
NpU PA3TUYHbIX 8UOAX HASPY3KU Oemalell

dopma arTecTanuu

Bcero yacoB mo JMCIHHUIIINHE

36

18

54
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Ipunoorcenue 2
pabouetl npocpamme
MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPASOBAHU S POCCHUNCKOI ®EEPALIMU
OEAEPAJIBHOE TOCYJJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BbICIHIEI'O OBPA3OBAHU A
«MOCKOBCKHH MOJIUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHM MMOJINTEX)

Hanpasnenue noarorosku: 23.05.01 HASEMHBIE TPAHCITOPTHO-TEXHOJIOTUYECKUE
CPEACTBA
OII (mpomitb): «COpTUBHBIE TPAHCTIOPTHBIC CPEIACTBAY
®dopma o0ydeHus: ouHast
Bun npodeccuonansuoit nesrenbaoctu: mo @rOC

Kadenpa: «MarepuanoBeaeHuey
®OH/I OHEHOYHbBIX CPEJACTB
o JUCHUIIJIMHE

MarepuaJioBenenue
Cocrag: 1. [TaciopT ¢oHIa OIIEHOYHBIX CPEACTB

2. OnucaHue OlIEHOYHBIX CPENICTB:
Ponessie urpst
OK3aMeHalMOHHBIE OMIIETHI
KonrtponpHas pabora
Tect

CocTaBHuTEIb:
aoueHt, k.T.H. I[IpoxopoBa A.U.

Mocksa 2020r
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Taonuya 3 Ilacnopm DOC no oucyunaune "Mamepuanoseoeruey”

Kon DeMEHTHI KOMITETCHIINH (JacTH KonTponupyembie Mmogynu, [Tepuo- Bunpr Cnoco6sr | Cpenctsa
KOMIIETEHIIM | KOMITETCHIIHH ) pasnensl (TeMbl) TUCIUIUIMHBL | IMYHOCTh | KOHTPOJIS | KOHTPOJSA | KOHTPOJIS
il o paboueii mporpamMmme KOHTPOJIS
1 2 3 4 5 6 7
T1K-2 3HaHus: Pasnener 1 - 9 TEK, KP YerHO Tect
3HAaTb METObI NPOBEACHUS ITA T 11 K/P
TEOPETUUYECKUX u 2 DK3. owier
AKCIIEPUMEHTAJIbHBIX HaYYHBIX
HCCIIeTOBaHUM B obmactu
MaTepualioBEICHUs IO TOUCKY U
MPOBEPKE HOBBIX uacu JUTSE
COBEPILIEHCTBOBAHUS Ha3eMHBIX
TPAHCIOPTHO-TEXHOJIOTMYECKUX
CPEICTB.
YMmeHus: Pazgener 1 - 9 TEK, KP YerHO Tect
TIPUMEHSITh METONBI MPOBEACHUS ITA T II K/P
TEOPETUUYECKUX u 2 DK3.. omter
IKCIIEPUMEHTAJIbHBIX HAYYHBIX
HCCJICIOBaHUH B obmactu
MaTepHayioBE/ICHUs IO TOUCKY W
MPOBEpKE HOBBIX nacu JUTSE
COBEPILIEHCTBOBAHUS Ha3eMHBIX
TPAHCHOPTHO-TEXHOJIOTMYECKUX
CPEJICTB.
HaBriknu: Pazgensr 1 - 9 TEK, KP YcrHO Tect
BIIAJICTH METOdaMH MPOBENECHUS ITA T II K/P
TEOPETUUECKUX u €] 3Kk3. Ouner
AKCIIEPUMEHTAIIbHBIX HaYYHBIX
HCCIIETOBAHUM B obmactu
MaTepHaNOBEICHUs IO TOUCKY W
MPOBEPKE HOBBIX nacu JUTSI




COBCPUICHCTBOBAHU Ha3€MHBIX
TPAHCIIOPTHO-TEXHOJIOTNYCCKUX

CPEICTB.
TICK-1.2 3HaHus: Paznener 10 - 21 TEK, KP YertHO Tect

3HaTb COBPEMEHHBIE TEOPETUYECKUE U ITA T II K/P

AKCIEPUMEHTAIbHBIE Hay4HbIC 2 DK3. owier

HCCIIEI0BAHUS B  olOmactu

MaTepuaioBeICHHS JUISt

COBEPIIICHCTBOBAHUSI aBTOMOOWICH U

TPAKTOPOB.

YMeHus: Pazpensr 10 - 21 TEK, KP YcTHO Tect

YMETh HCIOJb30BaTh COBPEMEHHBIC ITA T I1 K/P

TEOPETUUECKUE U IKCIIEPUMEHTAIIbHBIE €] OK3. ouner

Hay4YHbIE HCCIIEJOBaHUA B OO0JIaCTU

MaTepHuanioBeICHUs JUTSt

COBEpIICHCTBOBAHUSI aBTOMOOWIIECH U

TPAKTOPOB.

Hasriku: Paznener 10 - 21 TEK, KP YerHO Tect

BJIA/ICTh Teopueit u ITA T I1 K/P

AKCMEPUMEHTAITEHBIMU HayYHBIMU C) OK3. Ouier

HCCIIEIOBAHUSIMU B oOmactu

MaTepuaIoBeICHU TUIS

COBEPIIICHCTBOBAHUSI aBTOMOOWICH U
TPAKTOPOB.

- CokparieHust opM OIEHOYHBIX CPEACTB CM. B Ipuiioxkenuu 3 k PIL.
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Ipunoowcenue 3

K paboueti npozpamme
Ilepeuensv oyenounvix cpeocme no oucyunaune «Mamepuanosedenue»

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepucTrka OEHOYHOTO OLIEHOYHOTO
OC CpEeACTBa CpCACTBa cpenctea B POC
CoBmecTHas JeATeTbHOCTD TPYyTIIBI
00yUaronmxcs u neaaroruiyeckoro
a0OTHHUKAIO/ TIpaBJICHUEM
P yrip Tema (rpoGiema),
MEeIaroruueckoro  pabOTHUKAa € IIEJNBIO
JlenoBast u/unu posesast KOHIICTILIUSA, POJIU U
peiieHuss y4eOHbIX U MPOQPECCHOHATBHO - .
1 urpa 0’KHIAEMBII1
OPUEHTHUPOBAHHBIX 3a7a4 MyTeM HIPOBOTO .
Aan) o . |pesyabrar mo xaxmou
MOJICTTUPOBAHUS ~ peaJbHON  MPOOIEMHOM .
cutyauuu. [lo3Bosnsier oOlleHMBaTh yMEHHUE p
QHATTM3UPOBAaTh M pEIIaTh  TUIIAYHBIC
npodeccuOHAIbHBIC 3a1a4H.
. Kommuiekr
CpencTBO TPOBEPKH YMEHUN TMPUMEHSITh
KontponwsHas padora KOHTPOJBHBIX
2 MONyYeHHbIE 3HAHWUS JUIS pelIeHHs 3a7ad .
(K/P) 3aJIaHui 110
OTIPEICTICHHOTO TUTIA 110 TEME WIH Pa3einy
BapuaHTaM
CucremMa CTaHIAPTU3UPOBAHHBIX 3aJlaHUM,
3 Tect MO3BOJISIONIAS aBTOMAaTU3UPOBATh @DOH]T TECTOBBIX
(T) [poLEeypy H3MEPEHUs YPOBHS 3HAHUU U 3a/laHui
MEHHUH 00yJaromerocs.
OrneHKa CrocOOHOCTH CTYIAEHTa MPUMEHUTH
MOJIyYeHHbBIE paHee 3HAHUS mns | Ilepeuens
4 JlaGopaTtopHbie pabOTHI | TPOBEICHUS aHaJmn3a, ombITa, | JabOpaTopHBIX pabOT
(JIP) JKCIIEPUMEHTA u BBITIOJIHEHUS | M MX OCHAIllCHUE
NOCIEAYIOIUX  PAacyeToB, a  TaKke
COCTaBJICHUS BEIBOJIOB
Juanor mnpernonaBaTenss CO CTYACHTOM,
. neiab  KoToporo — cucremaruzamuss u | Kommiekr
YcTHBIN o1Ipoc
5 (D -sK3aven) YTOUHEHHWE HMEIOIIUXCS y  CTyIeHTa | SK3aMEHAIlMOHHBIX
3HAHWW, TPOBEpPKA €r0 WHIAMBHIYAIbHBIX | OWJIETOB

BO3MOXKHOCTECH YCBOCHM MaTcpuajia

1. Ox3aMeHAIIHOHHBIE OMJIEThI

1. Hasnauenue: Mcnonp3yroTes A NPOBEASHUS IPOMEXYTOUHOM aTTecTaluy 10 JUCIUILIMHE
"Marepuanosenenue"”
2. B Guner BKIIIOUEHO TPHU 3aJaHUs:

3ananue 1. Bompoc 1is npoBepKu TEOPETUYECKUX 3HAHUI;
3ananue 2. 3aga4a /Ui OPOBEPKU YMEHUs IPUMEHATh TEOPETHUECKUE 3HAHMS;
3ananue 3. [IpoBepka HaBbIKOB. [IpakTHyecKkoe BHITIOJHEHUE 3a1aHUS .
3. KommiekT 3K3aMeHalMoHHbIX OMiieToB BKiItouaeT 30 OuieroB (mpuiiaratorcs).
4. PernameHT sk3aMeHa: - Bpems Ha MoJroToBKY TE3UCOB OTBETOB - 10 40 MUH

- Cioco0 KOHTPOJIS: YCTHBIE OTBETHI.

5. llIkana olleHUBaHUS:
"OTJIMYHO'" - €CJTH CTYACHT INIyOOKO U IPOYHO OCBOMJI BECh MaTepHall MpOrpaMMBbl 00yUeHus,
MCYEPIIBIBAIOIIIE, TTOCIIEI0BATENHHO, TPAMOTHO U JIOTUUECKH CTPOMHO €ro U3JiaraeT, He
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3aTPpYAHACTCA C OTBCTOM IIPU UBMCHCHHU 3alaHU, CBO60,Z[HO CHPaBJIACTCA C 3aJa4aMu U
NPaKTUICCKUMHU 3aaHUAMU, IIPABUIIBHO 000CHOBLIBAET IMPUHATBIC PCIICHUS.
"Xopomo'"- eciau cTyAeHT TBEPIO 3HAET IPOTPAMMHBIN MaTepHall, TPaMOTHO U IO CYILECTBY €TI0
U3JIaraeT, He JIOIyCKaeT CYIIeCTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, BIA/IEET
HEOOXOUMBIMU YMEHHUSAMHU M HaBbIKAMU IIPU BBIITOJTHEHUN MPAKTHUECKUX 3a/1aHUM.
"Y10B1€TBOPUTEIBHO' - €CIIN CTYAEHT OCBOWJI TOJIBKO OCHOBHOM MaTepHall IPOrpaMMbl, HO HE
3HAET OTJIEJIbHBIX TE€M, JIOIyCKaeT HETOYHOCTHU, HEAOCTATOYHO NPaBUIIbHbIE (DOPMYIUPOBKH,
HapyIlIaeT MOCJIeJ0BATEIbHOCTh U3JI0KEHUS TPOrPAMMHOI0 MaTepHasia U UCTIBITHIBAET
3aTPyAHEHUS B BHIIIOJHEHUH MPAKTHUECKUX 3aJaHHH.
"HeynoB/1eTBOPUTENBHO' - €CJIH CTYACHT HE 3HACT 3HAYUTENIbHOM YaCTH MPOrpaMMHOIO
Mmarepuaia, J0IyCcKaeT cepbE3HbIe OMMOKH, ¢ OONBIIMMHU 3aTPyAHEHUSMH BBITOIHSACT
MpaKTHYECKHE 3a/1aHus.

Kaxnoe 3aanue sK3aMeHalMOHHOTO OMIIeTa olleHuBaeTcs oTaenbHo. OOiei oneHkon
ABJISIETCA CPEAHEE 3HAUCHHE, OKPYIVIEHHOE JI0 LIEJIOT0 3HAUCHMS.

BapuanT 5x3aMeHAaIIMOHHOIO0 OUJIeTa

MMHUCTEPCTBO HAVKU U BBICLLIEI'O OBPABOBAHUSI POCCUUCKON OEJIEPALI
OEJIEPAJIBHOE T'OCYAAPCTBEHHOE BIOJXKETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIEI'O OBPA3OBAHUSA
«MOCKOBCKHMM NOJJUTEXHUYECKHWI YHUBEPCHUTET»
(MOCKOBCKHUM MOJINTEX)

dakynbTeT MalIMHOCTpOEHHUS, Kadenpa «MarepuaaoBeJeHUE»

JducnurumHa «Marepuanosenenne» O6pazosarensHast nporpamma 23.05.01 «HABEMHBIE
TPAHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUIET Nel

1. Iuarpamma Fe-C. 3MeHeHHe XUMUYECKOTo cocTaBa (a3 B MpoLecce MePBUYHON U BTOPUIHOM
KpHUCTAJUITM3ALMKU CTalu 45.

2. [ToBepxHOCTHAas 3aKajKa, BUABI U 00JIACTH MPUMEHEHHS.

3. Pacmdposats Mapky metamutonpoaykiuu: J[18 u mate ee xapaktepucTuky (Ha3BaHHUE, HA3HAUYCHHE,
CBOWCTBA, 0COOEHHOCTHU CTPYKTYPBI U TEXHOJIOTUH).

YTBepxkueHo Ha 3aceqanuu Kadenpst «29» nexadps 2018 ., npotokon Ne5.

3aB. kadenpoit A . Wlnsimun/

IlepeyeHb BONPOCOB HA HIK3aMeH
1. Iunarpamma Fe-C. Xapaxrepuctuka ¢a3 u ctpykTypHbix cocrapistonux (IIK-2)
2. luarpamma Fe-C. Omnpenenenne xumuyeckoro cocrana ¢as B cmase ¢ 4,3 % C npu 1400°C
(ITIK- 2)
3. Juarpamma Fe-C. M3meHeHue XxuMudeckoro coctaBa (a3 B mpoliecce NEpBUYHON U
BTOpUYHOI Kpuctamm3anuu cranu 45(I1K- 2)
4. Jlmarpamma Fe-C. HM3meHeHne XUMHYECKOTO cocTaBa (a3 B IMpoIecce MNEePBUYHON H
BTOpUyHOM KpucTamumzanuu ctaiu 30 (ITK- 2)
5. lonsitue o cmnaBax. TBepAble PacTBOPHI, MEXaHHMUYECKHE CMECH, XMMHUYECKHE COCAMHEHUS
(ITK-2)

28



6. JlmarpaMMa COCTOSIHMSI JBOMHBIX CIUIABOB C HEPACTBOPUMBIMM B TBEPAOM COCTOSIHUH
kommonentamu (IMK-2)

7. Huarpamma Fe-C. M3meHeHune XuUMHUYECKOro cocTaBa (a3 B Ipolecce MNEpBUYHOH U
BTOpUYHOM KpucTaum3aiuu criasa ¢ 5 % C (IIK- 2)

8. Huarpamma Fe-C. H3meHeHume XHMHYECKOro cocTaBa (a3 B Impoliecce MNEpBUYHON U
BTOpUYHON KpucTtaymnzanuu cranu Y 12 (IIK- 2)

9. Huarpamma Fe-C. Xapakrepuctrka (a3, yuacTByromux B 3BTekTndeckoM npespamenun (IK-
2)

10. Iuarpamma Fe-C. Onpenenenue xumudeckoro cocrana (a3 B cruiase ¢ 5,5 % C npu 1300°C
(ITIK- 2)

11. /ImarpamMmma COCTOSIHUS IBOMHBIX CIUIABOB C OIPAaHUYEHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB
B TBOpAoM cocTostHuu (K- 2)

12. Muarpamma Fe-C. Onpenenenue xumuyeckoro cocrasa (a3 B cruase ¢ 4,3 % C npu 1147°C
(IIK- 2)

13. Iuarpamma Fe-C. Onpenenenune xumudeckoro cocrara a3 cranu Y12 npu 1100°C (ITIK- 2)
14. Inarpamma Fe-C. Onpenenenne xumuueckoro coctasa ¢as B cruiase ¢ 0,8 % C npu 727°C
(IIK- 2)

15. Aunarpamma Fe-C. Onpenenenue xumuaeckoro cocrana (a3 ctamu Y8 mpu 1100°C (ITIK- 2)
16. Juarpamma Fe-C. Onpenenenue xumuueckoro coctana ¢a3 B cmuiase ¢ 4 % C npu 1400°C
(ITIK- 2)

17. HMuarpamma Fe-C. M3meHeHue XuMHuUECKOro cocraBa (a3 B Ipolecce MNEepBUYHON U
BTOpUYHOU Kpuctaiumnzanuu cranu Y8 (IIK- 2)

18. uarpamma Fe-C. M3meHeHue XuMHUYECKOro cocraBa (a3 B Ipolecce MEepBUYHON HU
BTOpUYHON KpucTaum3anuu criasa ¢ 3 % C (IIK- 2)

19. uarpamma Fe-C. Onpenenenue xumudeckoro cocrasa (a3 B cmiase ¢ 5,5 % C mpu 900°C
(IIK- 2)

20. Huarpamma Fe-C. M3MeHeHHMe XUMHUECKOro cocraBa (a3 B Ipolecce MNEepBUYHOM U
BTOPUYHON KpucTaum3aiuu cruiasa ¢ 4,3 % C (IIK- 2)

21. Jmarpamma Fe-C. Xapakrepuctuka (a3, y4acTBYIOUIMX B IBTEKTOMJHOM IPEBpAIIEHUN
(ITK-2)

22. lnarpamMma Fe-C. OBrekTnueckoe u apTekroniHoe npespamenue (IK-2)

23. Jlnarpamma Fe-C. Onpenenenne xuMudeckoro cocrasa ¢a3 B cmiase ¢ 2,5 % C npu 900°C
(IIK- 2)

24. Jlnarpamma Fe-C. Onpenenenne xuMudeckoro cocrasa ¢a3 B cruiase ¢ 2,5 % C npu 1300°C
(IIK- 2)

25. Jlnarpamma Fe-C. Onpenenenne xuMmudeckoro cocrasa ¢a3 B ciiase ¢ 4,3 % C npu 727°C
(IIK- 2)

26. Jlnarpamma Fe-C. Onpenenenne xumudeckoro cocrasa ¢ga3 B cmiase ¢ 1,5 % C mpu 800° C
(IIK- 2)

27. Jlnarpamma COCTOSIHMSI JBOMHBIX CIUIABOB C HEOTPAHUYEHHON PacTBOPUMOCTHIO
KOMITIOHEHTOB B TBepAoM cocTosHuu (ITK-2)

28. Oco0eHHOCTH IBTEKTHUECKOTO MpeBpalieHus A1BoiHbIX cruiaBoB (IK- 2)

29. KpacHOJIOMKOCTh H XJIQJAHOJIOMKOCTH cTand. [Ipu4MHBI BO3HUKHOBEHUS M CIOCOOBI
yctpanenus (ITK- 2)

30. Kpucrammuzanus cruiaBos. [IpaBuio ¢as. [IpaBuno konnentparuii (ITK- 2)

31. ATOMHO-KPUCTAIJINYECKOE CTPOCHHE METAIOB. THIBl KPUCTAIUIMUECKUX PELIETOK U HX
xapakrepuctuka (ITK- 2)

32. 3axkoHOMepHOCTH Kpuctaummzanuu. CTeneHb NEpPeoXTaKICHUs, 4YHCIO LEHTPOB
KPUCTAJUTU3aIMH, CKOPOCTTh pocTa KpuctauioB. AMopdHbie metauibl (ITK-2)

33. JlenapurtHas nukBauus. [IpuunnHbl Bo3HUKHOBEHUS U criocoObl yeTpanenus (ITK-2)

34. JlebexThl KpHUCTAUIMYECKOTO CTPOCHHUS. BIUSHUE MIOTHOCTH AMCIOKAIMKA HAa MPOYHOCTH
matepuanion (IK- 2)
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35. CTpyKTypHbIE AMarpaMMbl YyTYHOB. BiMsHUE CKOPOCTH OXJIaXXACHUS U TPaUTU3NPYIOMINX
KOMITOHEHTOB Ha Kpuctauuszanuto uyryHa. Oroen (IIK- 2)

36. BnusgHMe CTENEeHU NEPEOoXJaXKIEHUs Ha INpouecc KpucTamnu3auuu. CTpOeHHE CINTKA.
3onanbHas qukBanus (IK- 2)

37. BiusiHue CTENeHU MepeoxIakIeHNs Ha BeTnuuHy 3epHa. Moauduuuposanue (IK- 2)

38. OcHOBHbIE BUJIbI XUMUKO-TepMUYecKoi 00paboTku, nx ocodennoctu (I1K- 2)

39. CtpoeHue 1 cBOMCTBA TPOOCTUTA 3aKaika U Tpooctura ornycka (IIK- 2)

40. MaptencutHoe npeBpaiienue u ero ocooennoctu (IK- 2)

41. Ta3oBble IEMEHTalUsl W HUTpolleMeHTauus. VX cpaBHHUTeNbHas OIEHKa M 00JacTb
npumenenus (IICK- 1.2)

42. TloBepxHOCTHas 3akanka, Buabl U oonactu npumenenus (IICK- 1.2)

43. [lonnas n HenonHas 3akanka ctaieit (IICK- 1.2)

44. llemenrtanus. Bunel npouecca, napaMeTpsl, 00JIacTH IPUMEHEHHUS U TIOJIy4aeMble CBOICTBa
(TICK- 1.2)

45. CtpoeHue U CBOMCTBA MapTEHCHUTA 3aKalku U MapTeHcuTa otirycka (IIK- 2)

46. IlpeBpamieHue ayCTeHUTA TPU HEMPEPHIBHOM OXJaxaAcHUH. OCOOEHHOCTH MEPIUTHOTO
npespauienus. Ctpykrypsl nepiaursHoro tumna (IIK- 2)

47. Ornyck. Bunel ormycka. M3amenenue ctpykrypsl u cBoicTB npu otiycke (IICK- 1.2)

48. IIpoxanuBaeMOCTb U 3aKaIMBAeMOCTb. DaKTOpPBI, BIAMIOLINE HA IPOKAIUBAEMOCTb. BiusHue
npokanmuBaeMocTH Ha cBoiicTBa ctanu (IICK- 1.2)

49. Otxur 1l pona, ero Buasl, ux HazHauenue (IICK- 1.2)

50. Jedexrs! 3akanku u meronsl ux npeaymnpexaenus (IICK- 1.2)

51. Texnonorus nonyuyenus kopkoro uyrysa (IICK- 1.2)

52. Kpurnueckue touku MH 1 Mk. X 3aBUCHMOCTB OT cOozepKaHUs yIIIepoJa U JETUPYHOLIUX
snemeHToB B cranu (ITK-2)

53. OcobeHHOCTH TEXHOJIOTHU TepMudeckoi 00padoTku mopattomuna (IICK- 1.2)

54. OrnyckHas xpynkocts | poga. [IpyunHel Bo3HUKHOBEHUA U MeToab! ee ycTpaneHus (IIK- 2)
55. O6padoTka 3akanenHou cranu xonoaom (IICK- 1.2)

56. OcOOEHHOCTH TEXHOJIOIHH TepMHUuecKoi 00paboTku ObicTpopexyuiei ctanu (IICK- 1.2)

57. Kputnueckue Touku Al, A3, Acm. [IpeBpamienus B cranu npu 3tux temneparypax (IIK- 2)
58. Vnyumenue. CtpoeHue 1 CBOHCTBa copbuTa oTmycka u copoura 3akanku (ITK- 2)

59. IloBepxHOCTHas 3aKkanka: razoriamenHas u 3akanka TBY (IICK- 1.2)

60. IIpeBpaienus nmpu oTmycke 3akaneHHon ctanu. Bunel ormycka (IIK- 1.2)

61. CriocoOBI 3aKajKu: HETIpEepBIBHAS, PEPHIBUCTAs, cTyreH4aras, nzorepmudeckas (IICK- 1.2)
62. OcobGenHocTH TepMuueckoit 00padotku neruposannbix craiei (IICK- 1.2)

63. OTxur u HoOpMalu3alMs cTaimu. PeXuMbl, XapakTepUCTHKa IMOIy4aeMOW CTPYKTYypbl U
cpoiictB (IICK- 1.2)

64. Hakinenn u pexpuctamummzanus metaiuioB (IICK- 1.2)

65. Harpes ctanu. Hacnencrsennoe 3epHo. [leperpes u nepexor (ITK- 2)

66. Orxur | pona, ero Buzsl, ux Haznauenue (IICK- 1.2)

67. AzotupoBanue. [lapameTpsl mporecca, cBoiictBa u oonactu npumeHenus (IICK- 1.2)

68. Bunsr Tepmuueckoii 00padotku, nx Haznadenue (IICK- 1.2)

69. 3akanka cramu. OmnpenencHHe 3HAUEHUN OCHOBHBIX MAapaMETPOB: TEMIIEPATypbl Harpesa,
JUINTEIBHOCTh Harpesa, ckopoctu oxyaxaeHus (IK- 2)

70. 3akanouHble cpefbl, ocHOBHbIE TpeboBanus k HuM (IIK- 2)

71. OtnyckHas xpynkocts Il poma. [IpuunHBI BOZHMKHOBEHHS M METOJbl €€ YCTPAaHEHUS U
npenynpexaenus (IIK- 2)

72. HurpouemenTanus. [lapamerpsl nporiecca, cBoiictsa u odnactu npumenenus (IICK- 1.2)
73. quarpamma u3otepmMudeckoro npeppaiieHus aycrenura. (IK- 2)

75. PacmmdpoBars mapky Meramtonpoaykiuuu: XBIT u mate ee xapakrepucTuky (Ha3BaHUE,
Ha3HaueHHUe, CBOMCTBA, 0COOCHHOCTH CTPYKTYpbl U TexHoiorun) (IICK- 1.2)
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76. PacumdpoBars Mapky meramnonponykuuu: HIX15 u nate ee xapakTepucTuky (Ha3BaHuE,
Ha3Ha4YeHUe, CBOMCTBA, 0COOCHHOCTHU CTPYKTYphl U TexHoiorun) (IICK- 1.2)

77. PacumdpoBare Mapky Mmetautonpoaykimu: J18 u maTh ee xapakTepUCTHUKY (Ha3BaHHeE,
Ha3Ha4YeHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYphl U TexHoiorun) (IICK- 1.2)

78. PacmmgpoBarb MapKy MeTaUIONpOAyKIMU: AMr u JaTh ee XapaKTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYphl U TexHoiorun) (IICK- 1.2)

79. PacmmdpoBaTh MapKy METaUIONPOAYKLUMHU: Y8 W JaTh €€ XapaKTepHCTUKY (Ha3BaHUeE,
Ha3Ha4YeHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYphl U TexHoiorun) (IICK- 1.2)

80. BausiHue erupyronmx 3IeMEeHTOB Ha oiuMopgHoe npeBpaiieHue xenesa. Knaccudukarms
nerupoBaHHbix ctanei (IIK- 2)

81. PacmmudpoBare mapky meramutonponykuuu: BK8 m nate ee xapakrepucTHKy (Ha3BaHue,
Ha3Ha4Y€HUeE, CBOMCTBA, 0COOCHHOCTHU CTPYKTYphl U TexHoiorun) (IICK- 1.2)

82. OcHOBHbIE IOKa3aTenu (HU3UKO-MEXaHHMUECKUX CBOMCTB MAaTepHaloB M METOIbl HX
onpenenenus (HB, HR, HV, o8, oT, 6, KCU) (IIK- 2)

83. PacmugpoBars MapKy MeTamionpoaykiuu: ber3nc u nath ee XxapakTepucTUKy (Ha3BaHUE,
Ha3Hau€HUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYpbl U TexHoiorun) (IICK- 1.2)

84. PacmmdpoBars Mapky Mmetautonpoaykuuu: CHIS u nate ee XapakTepuUCTHKY (Ha3BaHUE,
Ha3Hau€Hue, CBOMCTBA, 0COOEHHOCTH CTPYKTYpbl U TexHoiorun) (IICK- 1.2)

85. PacmmdpoBars Mmapky wmerauonponykuuu: Cranb 45 u j1aTb ee XapaKTepUCTHUKY
(Ha3HaueHWe, KauecTBO, MecromnonokeHue Ha guarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
texnonorun) (IICK- 1.2)

86. PacumdpoBare mapky wMertamionponykuuu: 12X18HI0T um nmate ee XxapakTepuCTHKY
(Ha3BaHUe, Ha3HAUEHHE, CBOWCTBA, 0COOEHHOCTHU CTPYKTYphl U TexHosorun) (IICK- 1.2)

87. PacmmdpoBare Mapky metamtonpoaykiuu: P18 um math ee xapakTepucTHKy (Ha3BaHHE,
Ha3Ha4YeHue, CBOICTBa, 0cOOEHHOCTH cTPYKTYphl U TexHonorun) (IICK- 1.2)

88. Pacmdpoars mapky Mmetamnonponykmuu: 110I'13J1 u nate ee xapakrepucTuky (Ha3BaHHE,
Ha3Ha4YeHue, CBOicTBa, 0cOOeHHOCTH cTPYKTYphl M TexHonorun) (IICK- 1.2)

89. PacmmmdpoBare Mapky metamtonpoaykiuu: bpO®d6, 5-0, 15 u garh ee XapakTepUCTUKY
(Ha3BaHUe, Ha3HAUEHHE, CBOUCTBA, 0COOEHHOCTHU CTPYKTYpHl U TexHonorun) (IICK-1.2)

90. MukpoMexaHUKa KOMIIO3ULIMOHHBIX MAaT€pUaloB C BOJIOKHUTHIM  HAaIllOJHUTENIEM.
Kpurnueckas anvnHa BonokHa. AIIUTUBHOCTH cBOMCTB KoMmo3uta (ITK- 2)

91. Pacmdpoars Mapky meramtonpoaykuuu: 25XI'T u nate ee xapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4YeHue, cBoicTBa, 0coOeHHOCTH cTPYKTYphl M TexHonorun) (IICK- 1.2)

92. PacumdpoBare Mapky Meramutonpoxykuuu: 08X13 u math ee XapakTepuCTUKY (Ha3BaHUE,
Ha3Ha4YeHue, CBoiicTBa, 0coOeHHOCTH cTPYKTYphl M TexHonorun) (IICK- 1.2)

93. Tutan u ero criaBbl. CoiictBa u oonactu npumenenus (IICK- 1.2)

94. BeicokoremneparypHsle MaTepuaisl. JKapoctoiikocTs u sxaponpoyHocts (IICK- 1.2)

95. MarnuroTBep/iple U MarHuToMsrkue marepuaisl. KospuntusHas cuina. @akTopsl, BIUSIOMINE
Ha MarHuTHbIe cBolicTBa Marepuanos (IICK- 1.2)

96. PacumdpoBare Mmapky wmetamionponaykmun: 38XMIOA wu nath ee XapaKTepHCTUKY
(Ha3BaHUeE, Ha3HAYEHHE, CBOMCTBA, 0COOEHHOCTU CTPYKTYpHI U TexHonorun) (IICK- 1.2)

97. PacmmudpoBars Mapky Meramutonpoaykuuu: AJI2 u gaTh €€ XapaKTEepHCTUKY (Ha3BaHUE,
Ha3Hau€HHUe, CBOMCTBA, 0COOCHHOCTH CTPYKTYphl U TexHosorun) (IICK- 1.2)

98. Pactmmdposare Mapky metautonpoayknun: KU 30-6 u gate ee XapakTepucTUKy (Ha3BaHHE,
Ha3HaueHHUe, CBOKWCTBA, 0COOCHHOCTH CTPYKTYpbl U TexHosorun) (IICK- 1.2)

99. PacumdpoBars Mapky Meramutonponykiuu: bpC30 u math ee XxapakTepucTuKy (Ha3BaHUeE,
Ha3HaueHUe, CBOKWCTBA, 0COOCHHOCTH CTPYKTYpbl U TexHosorun) (IICK- 1.2)

100. PacmmdpoBare mapky Meramtonponykiuuu: BU 120-4 uw 1math ee XapakTepUCTHUKY
(Ha3BaHUE, Ha3HAYCHHE, CBOCTBA, 0COOEHHOCTU CTPYKTYpHI U TexHonoruun) (IICK- 1.2)

101. Pactmmdposars mapky metaymonponykiun: BCt3cm u gath ee XapaKTepucTHKy (Ha3BaHUE,
Ha3Ha4YeHUe, KauecTBO, 0cooeHHOCTH TexHomornn) (IICK- 1.2)
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102. Pacumdposars Mapky Metautonponykiuu: Crans O8km u 1aTh ee XapaKTepHCTUKY
(Ha3zHaueHue, Ka4ecTBO, MecTomnonokeHue Ha quarpamme Fe-C, crpykrypa) (IICK- 1.2)

103. PacmmgpoBars Mapky MeTtamionponykiuu: CT3KII U JaTh €€ XapaKTepUCTUKY (Ha3BaHMUE,
Ha3HaueHue, kauecTBo, ocooeHHoctu Texnonorun) (ICK- 1.2)

104. PacmmgppoBars Mapky Metaonpoxykiuu: TT8K6 u gate ee xapakTepucTuky (Ha3zBaHHe,
Ha3Ha4YeHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYphl U TexHoiorun) (IICK- 1.2)

105. Pacumdposars Mapky Metamionpoaykiuu: JI70 u naTh ee XapakTepUCTHKY (Ha3BaHME,
Ha3Ha4YeHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYphl U TexHoiorun) (IICK- 1.2)

106. PacumdpoBares Mapky Metamionpoxnykiuu: bpb2 u nate ee xapakTepucTuKy (Ha3BaHUeE,
Ha3Ha4YeHUe, CBOMCTBA, 0COOCHHOCTHU CTPYKTYphl U TexHoiorun) (IICK- 1.2)

107. PacumdpoBars MapKy Metayuionpoaykuuu: Y12A u nath ee XxapakTepUCTHUKY (Ha3BaHUE,
Ha3Ha4Ye€HHEe, KadecTBO, MecTomojoxeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
texnonorun) (IICK- 1.2)

108. Cranu myig mITaMInoBOro MHCTpyYMEHTa XojogHoro u ropsyero nedopmuponanus (IICK-
1.2)

109. PacmmmdpoBare mapky wmetamtonponykuuu: Crans 30A u gare e€e XapaKTepPUCTUKY
(Ha3BaHUe, Ha3HAUEHHE, CBOWCTBA, 0COOEHHOCTHU CTPYKTYphl U TexHosnorun) (IICK- 1.2)

110. Pacumdposars mapky metamuonpoaykuuu: T15K6 u gate ee xapakTepucTuky (Ha3BaHUE,
Ha3Ha4YeHue, CBOIcTBa, 0cOOeHHOCTH cTPYKTYphl U TexHonorun) (IICK- 1.2)

111. MaprencutHo-cTaperomue ctanu. Cocras, TexHonorus, cBoiictea (IICK- 1.2)

112. Hanomarepuansl. OOmas xapakTepuUCTHKa. [eomeTpuueckue napaMeTpbl HAHOYACTHIL
M3mensuenne vactui. Crenens aucnepcHoctH. Kputnueckuii nuamerp Hanouactuil. ( [ICK-
1.2)

113. XuMuueckue CBOWCTBA HAHOYACTHUIl. MaIIMHOCTPOUTEIPHOEC MPUMEHEHHUE HAHOYACTHII.
MenunuHckoe npumeHenre HaHodactull. Hanoanexrponuka ( IICK- 1.2)

3agaHus 1151 KOHTPOJILHOI padoThI
o JucuuIuinee «MarepuanoBeneHue»

(HaMMEHOBaHHE TUCLUILIHHBI)

- OIICHKA «OTJIMYHOY» BBICTABJISIETCS CTYACHTY, €CJIA CTYICHT BBITIOJHUI BCE
MpeJIOKEHHBIE 3a/1aHUs U He JIOMYCTUII CYIIECTBEHHBIX OIINOOK;

- OIICHKA «XOPOIII0Y» BBICTABISIETCS] CTYACHTY, €CJIA CTYICHT BBHITIOJHUI BCE
MpeJIoKeHHbIE 33/1aHNH1, HO JOMYCTHI 1-2 CyIllecTBeHHbIE OIINOKH;

- OIICHKA «YIOBJIETBOPHUTEIBHO», €CJIM CTYJAEHT HE BBIMIOJHUI MOJHOCTHIO
OJIHO 3aJaHuE;

- OIICHKA «HEYIOBJIIETBOPUTEIHHOY €CIIM CTYAEHT HE BBITIOJHUI MOTHOCTHIO
JIBa 3aJaHMSL.

Tema «Yrnepoauctsie ctanu u ayryHs» (ITK-2)
[Ipumeps! 3ananuit

3AJJIAHUE Ne 1

1.Hauepture B MacmrTabe [auarpaMMy COCTOSHUSI >KEJIE30-yINIEPOAMCTHIX CIUIAaBOB Ha
CTaHJApTHOM OJaHKe, MOCTaBbTe OyKBEeHHBIE 0OO3HaueHHs. HazoBure a3pl W CTpyKTypHBIE
COCTABIIAIOIINE B KaX 101 001acTH nuarpaMMsl ((ha3bl 3aKIIIOYUTE B KBaJIpaTHBIE CKOOKH )

2. B xakux mnpenenax wusMmeHsiercss xumuuyeckuid coctaB (%C) aycTeHHWTa NpU NEPBUUHOMI
Kpuctaum3auuu cmiasa ¢ 1,8 %C? Kak Ha3pIBaeTcs 3TOT CIulaBa U Kakyl CTPYKTYypy MMeEET
IpU KOMHAaTHOW TEMIEPaType B COOTBETCTBUHU C AMArPaMMOM JKeJI€30-yIiepos?
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3. Hanummure cxemy npespaieHus uid cranu, conaepxamei 0,8 %C npu temneparype 727°C.
VYkaxute xumudeckuid coctaB (%C) mns a3, ydacTByromMX B 3TOM mpeBpanieHuu. Uto
NPEACTaBISIIOT OO0 3TU (a3bl, KAKYI0 UMEIOT KPUCTAIUTMUYECKYIO PEIIETKY U cBOicTBa?

4. Nana cranp Mapku Y10A. YkaxuTe Kiacc 3TOW CTaldM MO KauecTBY (OOBIYHOIO KayecTBa,
Kaue€CTBEHHAs, BBICOKOKAUECTBEHHAs), a TAKXKE CPEIHEE COIEp)KaHUE YITIEpOJa M CTPYKTYpy
3TOM CTAJIA NIPU KOMHATHOM TEMIIEPAType B COOTBETCTBUH C JUATPAMMOU KEJIE€30-YIIIEPO/.

5. Jlana crans mapku BCTSkm. YkakuTe ee KauyecTBO, UTO 03HAYAIOT OYKBBI U IIU(PHI BXOAAIINE
B MapKkupoBKy. [1o kakuMm mokasareisiM (XMM. COCTaB, MEXaHUYECKHUE CBOMCTBA) MPOU3BOJUTCS
KOHTPOJIb 3TOM cTanu?

3AJJAHUE Ne 2

1. Haueprute B Macmrabe auarpaMMy COCTOSIHUSI JKelle30 - YIJIEPOIUCTBIX CIUIaBOB Ha
CTaHJapTHOM OJlaHKe, MMOCTaBbTe OyKBeHHble 0003HaueHus. HazoBute (a3bl M CTPyKTypHBIE
COCTaBJISIOIIME B KOXKAO0H 061acTu auarpammsl ((hasbl 3aKiI04UTe B KBAAPATHBIE CKOOKH)

2. Kakue ¢a3pl BXxomaT B cocraB nepnura? JlaliTe XapakTepUCTUKY ATHX (a3 U yKaxuTe
KOHLIEHTPALMIO B HUX YIIEPO/a IPU KOMHATHOM TeMIEpaType

3. CmnaB comepxut 5 %C. Onpenenure KoHIEHTparuio yriaepoaa B ¢azax mpu 1000°C. Kak
Ha3bIBACTCsI 3TOT CIUIAB?

4. Nan uyryn mapku CH15. Uto o6o3Ha4yaroT OyKBBI U IIUQPHI, BXOAAIINE B MapKUpoBKy? Kakas
¢dopma rpaduTa B 3TOM UyryHe?

5. HMana crans mapku Y10A. Vkaxurte Kjacc 3TOH CTajlu IO KadecTBYy (OOBIYHOIO KauecTsa,
KaueCTBEHHAs, BBICOKOKAUECTBEHHAs), a TAKXKE CPEIHEE COIEp)KaHUE YIVIEpONa M CTPYKTYpy
9TOM CTaJIM MPU KOMHATHOM TeMIIEpaType B COOTBETCTBHUHU C AUArpaMMON KeJe30-yIiepos
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MMHUCTEPCTBO OEPA3OBAHMS 1 HAYKM POCCHUIMCKOM ®EJEPAIINN
denepanbHOE roCy1apcTBEHHOE OFOPKETHOE 00pa30BaATENIbHOE YUPEKICHNUE BBICIIETO
o0Opa3oBaHus
MOCKOBCKHH MOJIMTEXHUYECKUI YHUBEPCUTET
Hanpasnenue noaroToBku:

23.05.01 HABEMHBIE TPAHCITOPTHO-TEXHOJIOTMYECKUE CPEJICTBA
OII (mpodmib): «CropTUBHBIE TPAHCIIOPTHBIE CPEICTBAY
Kadenpa: «MarepuanoBeneHue»

(HaMeHOBaHHE Kadeapbl)

Henosas (posaesasi) urpa Nel (ITK-2)

1o JucHuIuinHe «MarepuanoBeieHne
(HAaMMEHOBAHKE UCIUIIINHEI)

1 Tema (mpo6JeMa) MaKpPOAHATNS CTAMM. . ...vvennneeeennneeennnneeannnensn
2 Konueniusi Mrpbl: IPOBEACHNUE UCCIIEOBAHNS TEMIUIETA pelibca, Makpouuida neranu,
3akasienHoi TBY, makpouunda cBapHoro coequnenus. [1o kaxxaomy o0pasiyy onpezaensercs
METOJIMKA TPABJIEHUs, ONMCHIBAECTCS BBISIBJICHHAs! CTPYKTypa
3 Pou:
- oHadaBHHK OTK Lo ;
EII 14517137 87 (1081 (2 (0): 20 1Y) 1 S P ;
4 O:xxuaembliii (e) pe3yabrar (bI) Je1aeTCs 3aKIIOUEHUE O IPUEMKE JIETAIU C TEXHUYECKUM
000CHOBAHUE MIPUHSITOTO PEIICHHUS .. .eenvennareeenannne.

- OLICHKA «3aYTE€HO» BBICTABJISIETCS CTYACHTY, €CIIU CTYJEHT 03 OINOOK OIpeesieT METOIUKY
TpaBJICHUS, ONKCHIBAET BBIABICHHYIO CTPYKTYPY, IPABUIIBHO JIE€JIAET 3aKIHOUYEHHUE O KaueCTBE
HCCIIEyeMOM AeTalu;

- OLICHKA «HE 3aYTEHO» BBICTABIISECTCS CTYJEHTY, €CIIU CTY/ACHT HE BIAJCET METOAUKOM
TpaBJICHUS, HE MOXKET PABUIIBHO UJIECHTU(PUIUPOBATH UCCIETYEMYIO CTPYKTYPY .. ..n.en..

CocTasHTelb poxoposa AL

INOINECE)

i " 20
Jdenosan (poaesan) nrpa Nl (I1K-18)

JenoBas (posesas) urpa Ne 2 (IICK-1.2)

0 JUCHUIIIIUHE ((MaTepI/IaJ'IOBeI[CHI/IC»

(HaMMEHOBaHUE TUCIUILIHHBI)

1 Tema (mpo0aemMa) 3aKaNnKa U OTITYCK CTAMH. .. ..uuuennennnennenneennennennenns

2 KoHueniuusi Mrpel onpezesieHue ONTUMANTBHON TeMIIepaTyphl 3aKajaku cTanu 45 u 3HaueHus
KPUTUYECKUX TOUEK, YCTAHOBJICHUE BIHMSHUS CKOPOCTH OXJIQXKICHUS HA TBEPAOCTh, U3yUYCHHE
MUKPOCTPYKTYPBI CTaJIel ocie TepMUdIecKkor 00paboTKu

3 Poau:

-.oHaganbHUK LI3JT .o ;

SIUIIR 712 (S35 (0 S 607 (6o (531 ()% 1 N SO ;

4 Oxxugaemblii (€) pe3yabrTar (bl) JeaeTCs 3aKIIOYEHHE O COOMIOACHUN MTPABUIIBHOM
TEXHOJIOTUHU TIPU TIPOBEICHUHU 3aKATKU CTATTU 45. .. .coviiini i

- OLICHKA «3aYTEHO» BBICTABIISIETCS CTYACHTY, €CIIU CTYACHT 03 OIIMOOK OMUCHIBAET
MIPEBPAICHHS, POUCXOIAIINE TIPH 3aKAJIKE CTANIN; JAET PEKOMEHIAIH TI0 PEKUMaAM 3aKaIKU
cranu 45;
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- OIICHKA «HE 3aUTEHO)» BBICTABJISIETCS CTYJCHTY, €CIIU CTYICHT JOIMYCKaeT rpyOble OMHOKHA MpU

OIIMCaHNH npeBpameHI/Iﬁ, IMPOUCXOAAIIUX ITPH 3aKAJIKEC CTAJIU; JAa€T HCIIPABUIIBHBIC
PCKOMCHAANH T10 PCIKUMAM 3dKaJIKU CTaJIA 45

Cocraenrelns [lpoxopora A.H.

[ NOTNNCE]

i B 20 .

O0pa3ubl BonpocoB u3 poHIAa TECTOBBIX 3aJaHUI

Tema: «Makpoanaau3 craiam» (I1K-2)
3amanue No 1
1. [IpuroToBnenne Makponuirda BKIIOYAET OTEPAIIAN:

a) Mex. obpaboTka, numdoBanue, monupoBanue; 0) Mex. o6paboTka, nurdoBaHue, TpaBICHIE,

B) Mex. 00paboTka, moaMpoBaHue, TpaBICHUE

2. B nepopmupoBanHom crutase 3HaueHre KCU u 6 BIoiIb BOJIOKHA:
a) BBIIIE; 0) HIDKE; B) OTMHAKOBBI

3. Coenunenue cepedpa BXOJUT B COCTAB PEAKTHBA:

a) nist mryookoro TpasieHus; 0) baymana; B) ['eitna

3amanue Ne 2

1. ITpu oxNaXIeHUH CIUTKA 00pa3yeTcs 30Ha KPYIMHBIX OPHEHTUPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIAKJICHUHU; 0) TIPU HAIIPABICHHOM OTBOJIC TEIJIa; B) MPHU MEJICHHOM
OXJIAXKICHUU

2. Hanmnuune Ha MOBEPXHOCTH M3JIOMa YYACTKOB C OJIECTAIIECH U IIEPOXOBATOM MOBEPXHOCTHIO
XapaKTepHO IS

a) KPUCTAJUIMYECKOTO M3JIoMa; 0) BOJIOKHUCTOTO U3JIOMa; B) YCTAJIOCTHOTO M3JI0Ma

3. HarpeB ucnosb3yoT B poLecce:

a) IyOOKOTO TpaBlieHUs; 0) TpaBieHHE peakTUBOM baymaHa; B) TpaBieHHe peakTHBOM [ eliHa;

3amanue Ne 3

1. lenipuTHOM NTUKBUAAMEN HA3BIBACTCS:

a) HEOJHOPOTHOCTh XUMHUYECKOTO COCTaBa B 00beMe OJTHOTO 3epHa; 0) OMHOPOIHOCTh
XUMHYECKOTO COCTaBa B 00beMEe OJTHOTO 3epHA; B) HEOAHOPOAHOCTh XUMUYECKOTO COCTABA B
oObemMe ciuTKa

2. B nehopMupoBaHHOM cIIIaBe 3HAUYEHUE G, BIIOJIb BOJIOKOH TI0 CPABHEHHIO C MOTICPEYHBIM
HarpaBJICHUEM:

a) BbIIIE; 0) HIDKE; B) OMHAKOBBI

3. B u3nome nposiBisIeTCs 30Ha A0JI0MA:

a) B KPUCTAJUIMYECKOM; 0) B BOJIOKHHUCTOM; B) B YCTaJIOCTHOM

3amanmne Ne 4

1. JImkBumanmen Ha3bIBaeTC:

a) OTHOPOJTHOCTh XUMHUYECKOTO COCTaBa; 0) HEOMHOPOIHOCTh XUMUYECKOTO COCTABA; B)
HEOTHOPOTHOCTh MEXaHHUUECKUX CBOMCTB

2. Cepa HaxoIUTCA B CTAJIU B BUJIE

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

3. ®pakrorpadueil Ha3bIBAIOT U3YUCHHE:

a) u3J0Ma JeTanu; 0) Makponumda; B) IeI0N JeTaan
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3amanue Ne 5

1. JlerkomnaBkue MPUMECH KOHLIEHTPUPYIOTCS B:

a) IIABHBIX OCSIX JAEHApHUTA; 0) MEKOCHOM IIPOCTPAHCTBE; B) MEX/I1y 3€pHAMH MeTasuia
2. Kpucrammyecknii U3710M CIUIaBa CBUJETEIBCTBYET O:

a) XpyIKOM pa3pyllieHuu; 0) BA3KOM pa3pylIeHUN;

3. Ilpenen mpovYHOCTH CIUIAaBa MPH PaCTSHKEHUU 0003HAYAIOT:

a) of}; 0) 9; B) KCU

3amganue Neb

1. [T1acTUYHOCTD CIUTaBa XapaKTePU3YIOT:

a) MpeIesIOM IPOYHOCTH MPHU PACTSKECHUH; 0) OTHOCHUTEIBHBIM YIJTHHECHUEM IIPH PACTHKCHUU;
KO3(UIIMEHTOM YIapHOH BSA3KOCTH

2. B cocraB peakrtuBa [ eiiHa BXOIHT:

a) cepHasi KUCJIOTa; 0) CoJsTHAs KUCIIOTA; B) XJIOPUCTHIN aMMOHUI

3. BOJIOKHUCTBIN U3JI0M CIUIaBa CBUAETEIBCTBYET O:

a) XpyIKOM pa3pyIieHuu; 0) BI3KOM pa3pylieHUN

3ananue No7

1. BOlOKHHCTBIN U3]10M UMEET IOBEPXHOCTh

a) LIEpOXOBaTy10; 0) OIECTALIYIO 36pPHUCTYIO; B) MATOBYIO

2. MakpOoCTyKTypOH CIlJIaBa Ha3bIBaeTCs:

a) CTPYKTYpa, pa3auyumMast 1oj| 3JIeKTPOHHOM MHKPOCKOIIOM; 0) CTpYKTypa, pa3indumas o
ONTUYECKUM MUKPOCKOIIOM; B) CTPYKTYpa, pa3inyimMasi HEBOOPY>KEHHOM IJ1a30M

3. YnapHas BA3KOCTb [TPOKATa B HAIPABJICHUSX BAOJb U NONEPEK BOJIOKOH

a) paznuuaercs B 2 pasza; 0) paznuuaercsa B 10 pa3; B) He omyinyaercs

3amganue Ne 8

1. Ilpenen mpovYHOCTH MpOKaTa B HANIPABICHUSX BJIOJb U MOMEPEK BOJIOKHA

a) paznuuaercs B 2 pasza; 0) paznuuaercsa B 10 pa3; B) He oTyinyaeTcs

2. 3epHO MeTaslIa SBISETCS:

a) KpUCTAJIOM; 0) KPUCTALTUTOM; B) LICHTPOM KPUCTAUIM3AIIUN

3. TpaBnenue makpouutuda

a) o0ecIBEUMBaET MOBEPXHOCTD CIUIaBa; 0) BBISBISIET HEOXHOPOIHOCTh MAKPOCTPYKTYPHI; B)
NOJHPYET NUIN(OBAHHYIO TOBEPXHOCTD

3ananue Ne 9

1.Menko3epHUCTasI CTPYKTYpPa B JJUTOM METaJlIe 00paszyercs

a) pu OBICTPOM OXJIaKIEHUH; 0) MPU MEATCHHOM OXJIAXKICHHUU; B) IPU HAIIPABIEHHOM OTBOJIE
TeruIa

2. JInkBuganuen Ha3bpIBAIOT:

a) HEOTHOPOTHOCTh XUMHUYIECKOTO COCTaBa; 0) KPUCTAUIM3AIMIO CIIaBa; B) BEIMIHHY 3€PCH
MeTania

3. Koadumment ymapHoii BI3KocTH 0003HAYAIOT

a) of; 6) 6; B) KCU

3ananue Ne 10

1. Konenuarsiii Ban JIBC pekomeH1yeTcs U3roTaBianuBarh:

a) U3 IIpokara; 0) KOBKOM; B) IUTbEM

2. BonmokHucras cTpykrypa 1e(hOpMHUPOBAHHOTO METAJLIA BBISBISIETCS PEAKTHBOM:
a) mmyOokoro TpaBienus; 0) baymana; B) ['eitna

3. Ilpexen MpOYHOCTH MPH PACTSHKEHUH UMEET Pa3MEPHOCTh

B)
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a) MIla; 6) %; B) JIx/cm?

3amanue Nell

1. 30HANIBHYIO JTUKBUIAIUIO MOYKHO YCTPAHHUTh

a) OTXKUTOM; 0) 00paOOTKOM JTaBICHUEM; B) HEJTb3sI

2. KoaddunueHT ynapHO# BI3KOCTH UMEET Pa3MEepPHOCTh
a) MIla; 6) %; B) /M

3. Bsi3koe pa3pylieHne XxapakTepu3yeTcs:

a) KPUCTAJUTMYECKUM HU3JIOMOM;

0) BOJIOKHUCTHIM H3JIOMOM

3ananue Ne 12

1.MunnmanpHbIe TIpUMECH cepbl B Pochopa CONEPKUT:

a) 30Ha MEJIKMX Pa3HOOCHBIX 3epeH; 0) 30Ha KPYMHBIX OPHEHTUPOBAHHBIX 3€PEH; B) 30Ha
KPYITHBIX PaBHOOCHBIX 3€pEeH

2.JlenapuTHAS JTUKBAIUS BBISIBISETCS METOAOM

a) mryboxkoro TpaBienus; 0) baymana; B) ['eitna

3. OCHOBHBIMH XapaKTEPUCTUKAMH (PU3UKO-MEXaHUUECKUX CBOMCTB CIJIABOB SBIISIOTCS
a) o-1,0,1; 6) op,0,KCU; B) oeuc,y,p

3amganue Ne 130

1. Ycagounas pakoBUHA CIUTKA (POPMHUPYETCS B:

a) 30HE MEJIKMX PaBHOOCHBIX 3€peH; 0) 30HE KPYIHbBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HE
KPYITHBIX PABHOOCHBIX 3€pPEH

2. Jlns MakpoaHaiau3a CIUTKOB M MPOKAaTa IPUMEHSIOT:

a) nyOokoe TpaBieHue; 0) TpaBieHue peakTuBoM baymana; B) TpaBieHnue peaktuoM [ eitHa
3. IeHApUTHYIO JTUKBUIALIUIO0 MOYKHO YCTPAHUTB!

a) 00paboTKOI JaBieHrneM; 0) OTXKUTOM; B) HEJIb35

3amanue Ne 14

1. 1514 BBISIBIEHMSI pACIPEEIICHUS CEPBI B CTAJIM IPUMEHSIIOT

a) IyOoKoe TpaBiieHHe; 0) TpaBieHHe peakTHBOM baymaHa; B) TpaBieHHe peakTHBOM [ eliHa

2. YcanouHasi pakOBHHA CIIUTKA (POPMUPYETCS:

a) B HauaJje mpolecca KpUcTauin3aIuu; 0) B KOHIIE MTPoIecca KPUCTAJUTM3AIUN; B) B IPOIECCE
OXJIXKICHHSI CITUTKA

3. XaOTHYHYIO OPHUEHTAIIHUIO 3epeH B | 30HE CITUTKA 00YCIIaBIMBAIOT

a) HEOAHOPOTHOCTHIO pelbeda U3NOKHUILIBL, 0) BEICOKASI CKOPOCTh OXJIAX/ICHUS; B)
HarpaBJIeHHbBIN TETIOOTBO]

3amanue Ne 15

1. 151 BBISIBICHHSI pacIpeielIeHUs] CEPhI B CTAIA IPUMEHSIOT:

a) nIyOoKoe TpaBiieHHe; 0) TpaBieHHe peakTuBOM baymaHa; B) TpaBieHue peakTUBOM [ eliHa

2. YcajiouHas pakoBUHA CIIUTKA (DOPMUPYETCS B:

a) HayaJse mpolecca KpUCTaLIM3aiim; 0) KOHIIE Tpollecca KpUCTaUIM3aIuH; B) TIpoliecce
OXJIXKICHHSI CITUTKA

3. XaoTHYHYIO OPUEHTAIINIO 3epeH B | 30HE CIIUTKA 00YCIIaBIMBAIOT

a) HEOAHOPOTHOCTH peibeda N3T0KHHUIIBL; 0) BEICOKasi CKOPOCTh OXJIAXKICHHS; B) HAIIPABJICHHBIH
TEIIO0TBO/L

3amanue Ne 16
1. Kaxoil Buz n3510Ma BO3HUKAET IIPU MHOTOKPATHBIX IOBTOPHO-NIEPEMEHHBIX Harpy3Kax?
a) YCTaJIOCTHBIH; 0) BSI3KHIA;
2. Jlns MakpoaHaJin3a CBapHOIO COEIUHEHUS UCTIONIB3YIOT
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a) TpaBJeHHE peakTuBOM baymaHna; 6) TpaBieHue peakTuBoM I eiiHa; B) ryOokoe TpaBieHHE
3. Kuakuit MmeTall1 10 OTHOILIEHHUIO K TBEPIOMY METaJllTy UMEET yAeJIbHbIH 00beM:
a) OonbIMii; 0) MEHBIINH; B) paBHBII

3ananue Ne 17

1. Kakyro CTpyKTypy UMEeT CTaabHOMN CIUTOK?

a) BOJIOKHHCTY10; 0) IEHIPUTHYIO

2./1ns BBISIBJICHUSI pacnpesiesienus yriepoaa u ¢pocdopa B CTalnu NPUMEHSIOT:

a) 1yOokoe TpaBieHue; 0) TpaBieHue peakTuBoM [ eiiHa; B) TpaBneHue peaktuBoM baymana
3. brectAilyro NOBEPXHOCTh UMEET:

a) KpUCTAJUIMYECKHUI U37I0M; 0) BOJTOKHUCTBIN U3JI0M

3amanme Ne 18

1. ITpu TiryOOKOM TPaBICHUN UCTIONB3YIOT:

a) COJISTHYIO KHCIIOTY; 0) CEpHYIO KHCJIOTY; B) XJIOPUCTBI aMMOHHA

2.B ycroBHsIX HAaIIPaBJICHHOTO TETIOOTBOAA (POPMHUPYETCSI:

a) 30Ha MEJIKMX PaBHOOCHBIX 3epeH; 0) 30Ha KPYMHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HA
KPYITHBIX PABHOOCHBIX 3€pPEH

3.XpyInkoe pa3pylieHHe XapaKTepU3yeTcs:

a) BOJIOKHHCTBIM U3J7I0MOM; 0) KPUCTAIITHYECKUM H3IIOMOM

3ananue Ne 26

1. Cynbdua mapranna npu temneparype Boimie 1000 C:

a) IUIaCTUYEH; 0) MIAaBUTCS; B) XPYIOK

2. Yto Takoe XJaJHOJIOMKOCTb:

a) OXpyITYMBaHKUE MaTepuaa Mpu HU3KUX TeMIieparypax; 0) mpodHOCTh MaTepralia Ipu HU3KUX
TEeMIepaTypax; B) yMEHbIIIEHHE TBEPAOCTH IPU HU3KUX TeMIepaTypax

3. Uto Ha3bIBAIOT CTPYKTYPOI Marepuana:

a) BUAUMOE CTPOCHHUE; 0) HATMYHUE TPEIINH; B) IIEPOXOBATOCTh MOBEPXHOCTH

Tema: «Mukpoanaaus craan» (I1K-2)

3amanue Ne 1

1. Uto Ha3bIBaeTCs CTPYKTYpOU Marepuana’?

a) IEPOXOBATOCTh MOBEPXHOCTH; 0) BUAUMOE CTPOCHHE; B) HAJTHMUNE TPELIUH

2. Yro Taxoe XJIaAHOIOMKOCTb?

a) yMEHbIIIEHHE TBEPIOCTH MIPU HU3KUX TeMIleparypax; 0) oXxpymnmuuBaHUE MaTepHasa npu
HU3KUX TEMIIEPaTypax; B) MPOYHOCTh Marepualia Mpu HU3KUX TeMIlepaTypax

3. Haubonee GnaronpusTHBIM coueTaHueM (PU3HKO-MEXaHHMUECKUX CBOMCTB 001a1a10T

a) KPYIHO3EPHHUCTHIE; 0) MEJIKO3EPHUCTHIC; B) CBOMCTBA HE 3aBUCST OT BEJIMYMHBI 3€pHA

3ananue No 2

1. Ilpu kakoM yBEIMUECHUH U3YUYAIOT MUKPOCTPYKTYpY?

a) menee 100 pa3; 6) 6onee 50 pa3; B) HEBOOPY>KEHHBIM IT1a30M

2. Kakoil XUMHUYECKUH DJIEMEHT BBI3BIBACT XJIQTHOJIOMKOCTh?

a) cepa; 6) dhocdop; B) yrepoa

3. YBenmueHNe HOMepa 03HA4YaeT CIeAYIONIee N3MCHCHNE BETMUMHBI 3epHA
a) yBennueHue; 0) yMEeHbIICHHE; B) HE O3HAYAeT

3amanue Ne 3
1. Ha xakoM mpuHIImIie paboraetr MeTamiorpaduaecKuit MUKPOCKOT?
a) MPOXOJKJIEHUE CBETa Yepe3 MaTepualr; 0) OTpakeHHE CBETa MaTepUalioM; B) MaTepruaIoM
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2. Kakoit XuMn4ecKkuii 31IEMEHT BbI3bIBAET KPACHOJIIOMKOCTD CTaIN?

a) yrepoz; 6) cepa; B) hochop

3. CKOJIBKO HOMEPOB COIEPKUT LIKajia OLEHKH BEJIUYMHBI 3€pHA CTaINn?
a)7;6) 10;B8) 5

3ananue Ne 4

1. Kak onpenenuTh yBeIMUE€HUE MUKpOCKoMTa?

a) (yBenmueHue OKyIsipa) — (yBenuueHue o0bekTHBa) =; 0) (yBeITHUEHHE OKYIsApa) +
(yBennueHue 0ObEKTHRA) =; B) (YBEIMUYEHUE OKYISApaA) X (YBeTWYeHUE OOBEKTHBA) =

2. Yro Takoe KpaCHOJIOMKOCTb CTaIH?

a) moreps nmpoyHocTH npu Harpese Boime 1000°C; 6) oxpymunBanue npu Harpese Boime 1000°C;
B) IPOYHOCTH MPU BBICOKUX TEMIIEpaTypax

3. Kak o11eHUBAaIOT BEJIMYMHY 3€pHa CTaau?

a) MyTeM TpaBJIeHUsI MUKpouuti(da; 6) MyTeM CpaBHUBAHUS C STAIIOHOM; B) IIyTEM
OTpa)kaTeIbHON CIIOCOOHOCTH

3ananue Ne 5

1. Yro o3Hauaer 3anuch X507

a) yBenmuenue 6onee 50 pas; 0) yBenuuenue B 50 pa3; B) yenuuenue meaee 50 pa3

2. MOXHO JTi BU3yaJIbHO OOHAPYXHUTh Gochop B cTanmu?

a) na, mpu coaepxanuu 6onee 1,2%; 0) na, npu conepkanuu meree 1,2%; B) HET, pu 10OOM
coJiepyKaHUH

3. Kak BBIABISIOT IT'paHUIIbl 3€pEH MeTasuIa?

a) MyTeM CPaBHEHHMS C 3TAJIOHOM; 0) IIyTeM TpaBJICHUS MUKPOLLIU(A; B) METOIOM XUMHYECKOTO
aHanm3a

3ananue Ne 6

1. Yro Takoe paspemiaroias CriocoOOHOCTh MUKpOCKOTa?

a) MUHIUMAaJIbHOE PACCTOSIHUE MEXKIY JABYMs BUIMMBIMH Pa3/ieIbHO TOYKaMH; 0) MaKCHMaJIbHOE
paccTOsTHUE MEXIY JBYMS BUTUMBIMU pa3AebHO TOYKAaMU; B) YBEJIMUYEHNE MUKPOCKOIA

2. B xakom Bujie Haxonutcs pocdop B cTtanu?

a) B BUJIE TBEPJIOTO pacTBOpa MPH JIIOOOM CoJiepKaHuH; 0) B BUJIE XUMUYIECKOTO COCTUHEHUS
BbIe 1,2%; B) B BuAe TBEpHoro pacteopa a0 1,2%

3. Yto Takoe 3BTEKTUKA?

a) JIETKOIUIaBKast CMECh; 0) XUMHUECKOE COCMHEHUE; B) TBEPABI pacTBOp

3aganue Ne 7

1. Uto Takoe peruka?

a) BUIMMOE CTPOEHHE MaTepuaa; 0) clenok penabeda NoBepXHOCTH; B) ¢poTorpadust
TIOBEPXHOCTH

2. Cepa BbI3bIBaET KPACHOJIOMKOCTb CTaJIM, €CJIM OHA HAXOIUTCS B BUJIE

a) cynabduaa Mapranna; 0) cynbpuaa xeies3a; B) TBEPIOTro pacTBopa

3. DBTEKTHKA CyNnb(huaa KeJe3a ¢ KeJIe30M IpU HOpMaIbHOI Temneparype

a) Xpyrnka; 0) IIIacCTHYHA; B) yIIpyra

3aganue Ne 8

1. C yBenuueHHeM JUITMHBI BOJHBI CBETA pa3peliaromiasi criocCOOHOCTh MUKPOCKOMa
a) yBEIIMYMBACTCS; 0) YMEHBIIIAETCS; B) HE U3MEHSCTCS

2. ®ocdop obpasyeT ¢ xeae3om

a) TBEp/bIi pacTBOP; 0) XMMUYECKOE COSIMHEHHE; B) HE B3aUMOJICHCTBYET

3. DBTEKTHKA Ccyab(duaa xKenesa ¢ xeye3oM npu temmeparypax Boie 1000°C
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a) MIaBUTCS; 0) XpyNKa; B) MJIaCTHYHA

3amanue Ne 9

1. Yem OombIlie MUHUMAIBHOE PACCTOSIHUE MEXK/TY JIByMSI BUAMMO Pa3/ieIbHO TOUYKaMH, TEM
paszpemiaromias CiocoOHOCTh

a) Oomple; 0) MEHbIIIE; B) HET 3aBUCUMOCTHU

2. ®ocdop B cTamsax oOpa3yer ¢ KeIe3oM

a) TBEPJIbI pacTBOP; 0) XUMUYECKOE COCIMHEHUE; B) HE B3aUMOJICUCTBYET

3. Oxcuapl

a) TUTACTUYHBL; 0) XPYIIKK; B) YIPYTH

3ananue Ne 10

1. Ha xakoM mpuHuumne paboTaeT pacTpOBBIN AIEKTPOHHBIN MUKPOCKOM?

a) MPOXOXKJICHHE MOTOKA HIIEKTPOHOB Yepe3 MaTepual; 0) oTpakeHHe MOTOKA IEKTPOHOB
MaTepuasoM; B) OTPaKEHUE CBETa MaTeprajIoM

2. Cepa obOpa3yerT ¢ xKeae30M

a) TBEPJIbI pacTBOP; 0) XUMUYECKOE COCTMHEHNE; B) HE B3aUMOJICHUCTBYET

3. Cynbun mapranua npu temneparypax soitie 1000°C

a) XpyIoK; 0) IIaCTHUYEH; B) MJIABUTCS

3amanue Ne 11

1. IIpu kakOM yBEJIMYEHUHU TTPOBOASAT MUKPOAHATH3 CTaIH?

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

2. Kak o11eHUBAaIOT co/iepKaHNEe HEMETAJUIMYECKUX BKIIFOUEHHUI B CTaIA?

a) METOJIOM XMMHYECKOTO aHau3a; 0) MyTeM CPaBHEHHSI C STAJIOHOM; B) TIO TBEPAOCTH 00pa3ia
3. YTto Takoe OKCUIBI?

a) OKUCIIBI yIIIepoaa; 0) cMeCh OKUCIIOB; B) OKUCIIBI JKEJIe3a

3anmanue Ne 12

1. Yto Takoe XI1agHOIOMKOCTE?

a) yMEHBIIIEHUE TBEPIOCTH IIPU HU3KUX TeMIeparypax; 0) oxpymyuBaHue MaTepuaia npu
HU3KUX TEMIIepaTrypax; B) MPOYHOCTh MaTepHalia IPH HU3KUX TEMITEpaTypax

2. CkosbKo 0ayIoB COAEPKUT IIKaJIa OLEHKH KOJMYeCTBa HEMETAIUIMUECKUX BKIIIOUEHUI B
cranu?

a) 10;06) 5;8) 7

3. K HemeTammm4eckuM BKITIOUEHHSIM B CTaJIA OTHOCSATCS

a) pocdop; 0) cynbpuIbI U OKCHUIBI; B) YIIEPOL

3amanue Ne 13

1. Kakoif XuMHU4YeCKHUI 3JIEMEHT BBI3bIBAET XJIAIHOJIOMKOCTh CTaIH?

a) cepa; 0) dhocdop; B) yriiepon

3. Ilpu KakoM yBEIMYEHUHU IPOBOIAT MUKPOAHAIN3 CTaIN?

a) He meHee x1000; 6) 6omee x50; B) He meHee x100

3. HaubGonee GnaronpusiTHBIM codeTaHneM (PU3HKO-MEXaHHUECKUX CBOMCTB 00Ia/1at0T
a) CBOMCTBA HE 3aBUCST OT BEJIMYHMHBI 3€pHA; 0) MEIKO3EPHUCTHIE; B) KPYITHO3EPHUCTHIC

3aganue Ne 14

1. Kakoit XuMHUYECKUM 3JIEMEHT BbI3bIBAET KPACHOJIOMKOCTD CTAJIH?
a) yrepon; 6) cepa; B) dhocdop

2. Ha xakoMm mipunItume paboTaeT 3JeKTPOHHBIM MUKPOCKOIT?
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a) OTpakKeHUH CBETa MaTepHasioM; 0) IPOXOKICHUHU MOTOKA 3JIEKTPOHOB Uepe3 MaTepHall; B)
OTpaXeHUHU MOTOKA 3JIEKTPOHOB MAaTEPHUATIOM

3. YBennueHne HoMepa 03HAYaeT CIEeAyIoLIee N3MEHEHNE BEIMUNHBI 36pHa

a) yMeHbIIIeHHE; 0) He O3HAYaeT; B) yBEJIUUCHHE

3ananue Ne 15

1. Yto Takoe KpaCHOJIOMKOCTh CTAJIA?

a) moreps npouHoctu npu Harpese Boiie 1000°C; 6) oxpymuuBanue npu Harpese Boimie 1000°C;
B) MPOYHOCTb IIPH BBICOKUX TeMIIepaTypax

2. Yem Oompllle MUHUMAJIBHOE PACCTOSTHUE MEXIY IByMsI BUAUMBIMU Pa3IelIbHO TOYKAMHU, TEM
paszpelniaromas crnocoOHOCTh

a) HET 3aBHCUMOCTH; 0) OOJIbIIIE; B) MEHbIIIE

3. CkosbKo 0ayioB COASPAKUT IIKaIa OLEHKH BEJIMYMHBI 3€pHA CTAIU?

a)7;6)10;B) 5

3aganue Ne 16

1. Uto Takoe okcuapl?

a) CMeChb OKHUCJIOB; 0) OKHCIIBI XKelle3a; B) OKUCIBI yIIepoia

2. Kakoit XuMHUUYECKUM 3JIEMEHT BBI3bIBAET KPACHOIOMKOCTD CTaJN?

a) cepa; 6) dhocdop; B) yrepoa

3. Ha xakoM npuHuuIe padoraer MeTauiorpapuuecKuii MUKpOCKOIM?

a) OTpa)KeHUH CBETa MaTepuasioM; 0) MOTOIIEHUH CBETa MaTepUaIoM; B) POXOXKICHUHU CBETA
yepes Marepuai

3aganue Ne 17

1. Oxcuasl

a) XpyINKH; 0) ynpyru; B) miIaCTUYHbBI

2. Kakoii xuMn4yecKkuii dJIEMEHT BBI3BIBAET XJIaJHOIOMKOCTE CTAIN?
a) pocdop; 0) yrepon; B) cepa

3. IIpu kakoM yBETMYEHUHU U3yU4alOT MUKPOCTPYKTYpY?

a) 6onee 50 pa3; 6) HeBOOpYKEeHHBIM I11a3oM; B) Menee 100 pa3

3amanue Ne 18

1. Cepa BBI3bIBAET KPACHOJIOMKOCTh CTJIH, €CJIM OHA HAXOJUTCS B BUJIC

a) TBEPIIOTO pacTBopa; 0) cunbduaa xkenesa; B) cyabdua Mapraama

1. Yro Takoe paspeniaroiias CiocOOHOCTh MHUKPOCKOTa?

a) yBeJIMUYEHUE MUKPOCKOMa; 0) MUHMMAaJIbHOE PACCTOSTHUE MEXKIY ABYMS BUIUMBIMU Pa3ieIbHO
TOYKAMU; B) MAKCHMAIIbHOE PACCTOSHUE MEKIY IBYMSI BUTUMBIMU Pa3IeIbHO TOYKAMU

3. Kakoii XuMHUY€ECKHI 3JIEMEHT BbI3BIBAECT XJIAJIHOJIOMKOCTD CTAJIH?

a) cepa; 6) dhocdop; B) yrepon

3aganue Ne 19

1. ®ocdop obpasyer ¢ xene3om

a) XMMHUYECKoe coelMHeHHE; 0) TBepAbIil pacTBOP; B) HE B3aUMOJCHCTBYET

2. Yro o3navaer 3anuch X507

a) yBenuuenue menee 50 pas; 0) yBennuenue B 50 pa3; B) yBenuuenue 6oiee 50 pa3

3. Yo Takoe XJIagHOIOMKOCTE?

a) MPOYHOCTh Marepuasa Mpu HU3KUX TeMIeparypax; 0) OXpylnuiuBaHUEe MaTepuana Ipu HU3KUX
TeMIIeparypax; B) yMEHbIICHUE TBEPAOCTH MTPH HU3KUX TEMIIepaTypax
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3aganue Ne 20

1. K HeMeTaminuecKkuM BKIIFOUEHHEM B CTAJIM OTHOCATCS

a) cynbGuabl U OKCUIBL; 0) yriiepon; B) hocdop

2. Yt0 Takoe KpaCHOJIOMKOCTh CTAJIA?

a) oxpynuuBanue npu Harpese Boiie 1000°C; 6) mpodyHOCTh MPU BBICOKUX TeMIIepaTypax; B)
oTepst MpoYHocTy Ipu Harpese Boime 1000°C

3. Kak onpenenuTs yBelInueHUEe MUKpOCKoma?

a) (yBennuyeHHue oKysspa) + (yBeauueHrue oObekTHBa) =; 0) (yBeJIMUYEHHE OKYJIIpa) X
(yBenuueHue oObeKTHBA) =; B) (YBETHYECHUE OKYIsIpa) — (yBeNIUYeHHE OOBEKTHUBA) =

3amanme Ne 21

1. Kak BIusIOT HEMETaNIMYECKUE BKIIOUYEHUS HA IPOYHOCTh METAJIIOB?

a) YBEJIMYUBAIOT; 0) HE BIMSIOT; B) YMEHBIIAIOT

2. Ha xaxoM mpuHIune paboraeT MeTamiorpaduaecKiii MUKpPOCKOIT?

a) MOINIOIIEHNE CBETa MaTeprasioM; 0) MPOXOXKIEHUE CBETa Yepe3 MaTepHrall; B) OTpakKeHHE CBETa
MaTepuaioM

3. Ha xaxoMm mpuHIUIe paboTaeT pacTpOBbIN IEKTPOHHBI MUKPOCKOTIT?

a) OTpakKeHHH CBETa MaTepHasioM; 0) IPOXOKICHUN TIOTOKA 3JIEKTPOHOB Uepe3 MaTepHall; B)
OTpaXeHUHU MOTOKA 3JIEKTPOHOB MaTEpHUaIOM

3amganue Ne 22

1. Kak olieHMBaIOT coiep)kaHue HEMETAIUTMYECKUX BKIIIOUEHUH B cTain?

a) 1o TBepAOCTH; 0) METOJJIOM XMMHUYECKOTO aHAJIM3a; B) IIyTEM CPABHEHUS C 3TaJJOHOM

2. ITpu KakoM yBeIMYEHHUU U3Y4at0T MUKPOCTPYKTYpPY?

a) HeBOOpY KeHHBIM Ti1a3zoM; 0) menee 100 pa3; B) 6onee 50 pa3

3. Uem OoJbllle MUHUMAJIBHOE PACCTOSIHUE MEXK/1Y JIByMsI BUAUMBIMHU PE3JI€JIbHO TOYKaMHU, TEM
paspenaronas cnocoOHOCTb

a) HeT 3aBUCUMOCTH; 0) O0JbIle; B) MEHbIIIE

3amanue Ne 23

1. CronbKo 0asIOB COASPKHT IIKaIa OLEHKH KOJMYECTBa HEMETAITMYECKUX BKITIOUEHUH B
cranu’?

a) 10;0) 7;B8) 5

2. YTto Ha3bIBAIOT CTPYKTYpOU MaTepuaa?

a) IIepOXOBATOCTh MOBEPXHOCTH; 0) HATMUNE TPEIINH; B) BUJMMOE CTPOCHUE

3. C yBennueHHeM AJUHBI BOJIHBI CBETA pa3pellarolas CiocOOHOCTh MUKPOCKOIIA

a) HE U3MEHsIeTCs; 0) YBEIIMUMBACTCS; B) YMEHBIIIACTCS

3ananue Ne 24

1. YBenuuenue Oajura o3HaYaeT CISAYIONIee H3MCHEHHE COJICPIKAHUS HEMETAJUTHYSCKIX
BKITFOUCHU I

a) YMEHbIIIEHHE; 0) HE 03HAYAET; B) YBEIMUYCHHE

2. Cepa BbI3BIBa€T KPACHOJIOMKOCTH CTaJU, €CJIM OHA HAXOIUTCS B BUC

a) cynbduaa xxenesa; 0) TBEpAOro pacTBopa; B) Cyiab(huaa Maprania

3. Yto Takoe periuka?

a) CIIETIOK penbeda MOBEpXHOCTH; 0) poTorpadus MOBEPXHOCTH; B) BUIUMOE CTPOCHHE
Mmarepuasa

3amanue Ne 25
1. Hemerannnyeckue BKIIIOYCHHS U3YYaIOT HA MUKPOIUTH(AX ¢
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a) MOJMPOBAHHON MOBEPXHOCTHIO; 0) TPABICHOI MOBEPXHOCTHIO; B) HUTU(OBAHHON
MOBEPXHOCTHIO

2. B xakom Buze Haxonutcst pocdop B ctanu?

a) B BUJIE XUMHYECKOro coequHeHus 10 1,2%; 6) B Buae TBepaoro pactsopa 1o 1,2%; B) B BUje
TBEPJIOTO PacTBOpa MPH JTFOOOM COAEePKAHUU

3. Uto Takoe pa3zpemaroiiasi CliocoOOHOCThH MUKPOCKOTa?

a) MaKCUMaJbHOE PACCTOSIHHE MEXAY ABYMS BUAMNMBIMU pa3/IeIbHO TOUKaMH; 0) yBETUYCHUE
MHKPOCKOIIA; B) MUHIMAQJIBHOE PACCTOSTHHE MEXK]TY JIBYMSI BUIUMBIMU Pa3eIbHO TOUKAMH

3ananue Ne 26

1. Hens TpaBieHuss Mukponuinda

a) BBISIBJICHME MUKPOCTPYKTYpbI ME€TaJlIa; 0) BoIpaBHUBAHUE IOBEPXHOCTH; B) BBISIBJICHHE
HEMETANTUYECKUX BKITFOUEHUN

2. MoxHO 11 BU3yajabHO 00HapY)uTh pocdop B cramu?

a) 11a, npu coaepxanuu Menee 1,2%; 6) HeT, npu J1t000M colep>KaHUU; B) 1a, IPU COAEP>KaHUU
ooiee 1,2%

3. YUro o3Hauaer 3anuch X507

a) yenmuenue B 50 pas; 0) yBenuuenue meree S0 pa3; B) yBenuuenue 6omnee 50 pa3

Tema: «Yreponucrsoie ctanm» (IIK-2)

buter Ne 1

1. Yto npencrasiser cob6oit aycTeHUT?

a) TBepAbli pacTBOp ymiepoaa B Fe y; 6) TBepablii pacTBop ymiepona B Fe o; B) xumuueckoe
COCIMHEHHE

2. YKa)XuTe MHTEPBAJI 110 COAEPIKAHUIO YIIIEPOJa B CTAJIAX

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

3. K kakomy Kjiaccy 1o Ka4ecTBy OTHOCHUTCS cTaib 607

a) 0OBIYHOTO KayecTBa; ) KaUeCTBEHHAs!; B) BHICOKOKaYe€CTBEHHAs

buner Ne 2

1. Kakyro KpUCTAIDTMUYECKYIO PEIIETKY UMEET kKeIe30 — o.?

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

2. Yto npouCcXOAUT IpU HarpeBe B TOUKe S?

a)®—>A;0)I1 - A;B)A— 11

3. Kakue cBolicTBa cTainu 0ObIYHOTO KaueCcTBa rapaHTUpyeT rpymnmna A?

a) XMMHUYECKHil cocTaB; 0) MEXaHUUECKHE CBOWCTBA; B) MEXaHUYECKUE U XUMUYECKHI COCTaB

buner Ne 3

1. Kakyro KpUCTAITMYECKYO PEIIETKY UMEET KeJe30 — Y7

a) I'LIK; 6) OLIK; B) poMmboanpuyeckas

2. Yto npouCXOANUT IPU OXJITAKICHUU B TOUKEe S?

a)® > A;60)A—ILB)II— A

3. Yto o3navatot mudpsl B Mapke craimm Y 12?

a) TOPSAKOBBIN HOMep; 0) coaepxaHHe YIIepona B COThIX %; B) COIAEp)KaHUE yIiepona B
necaTbix %

Buner Ne 4

1. KakoBa MakcuMasbHasi paCTBOPUMOCTh YIJIEpo/ia B ayCTeHUTE?

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

2. Kakas (a3za BbIeNII€TCS B JOIBTEKTOMIHBIX CTAJISAX MPU BTOPHUYHON KPUCTAIUTH3AUN?
a) A; 0) I; B) @
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3. Yto o3nHauvatoT nudpsl B Mapke craiu 45?7
a) TIOPSIIKOBBIM HOMEp; 0) comepkaHue yriepoaa B COThIX %; B) colepikaHHE yIjepoaa B
necaTeIx %

buiter Ne 5

1. KakoBa MakcumalbHasi pacTBOPUMOCTD yriiepoaa B heppute?

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

2. Kakas ¢a3a BblAensSeTCS IPU BTOPUYHON KPUCTATU3AIMH JOIBTEKTOUIHBIX CTaIen?

a) D;6) A; B) I1

3. Yto o3nHauvatot nudpsl B Mapke ctaau BCt3kn?

a) cofiep)KaHue yIiepona B COThIX %; 0) comepikaHue yriaepoaa B 1eCAThIX %; B) MOPSAKOBBIN
HOMED

buner Ne 6

1. Kakumu cBoiicTBamu 00aiaeT EMEHTUT?

a) Beicokas ruractuaHocth 1 HB 8000 MITa; 6) teepmocts HB 8000 MITa; B) TBepaocts HB
2000 MIla

2. Kak u3meHnsietcst coepkanue yriepojaa B TBepoil gaze npu NepBUYHON KpUCTAUIU3AINH
OPBTEKTOUIHEIX CTalIeH?

a) YMEHbIIIaeTcs; 0) yBEIMYMBACTCS; B) HE UBMEHSICTCS

3. Kak Ha3biBaeTcs craib ¢ copepxanueM yriepona 0,30 %?

a) JI0ABTEKTOUIHAS; O) SBTEKTOWIHAS; B) 3a3BTCKTOM THAS

buner Ne 7

1. Cxonbko yryiepoja B IIeMEHTUTE?

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

2. Kak u3meHsieTcst KOHIIEHTpalus yriepoaa B (heppute mpu BTOPUIHON KPUCTAILTH3AIUN?
a) YMEHbIIIaeTcs; 0) yBEIMUYMBACTCS; B) HE U3MEHSICTCS

3. K xakoMy KJ1accy Mo KayecTBy OTHOCUTCA cTaiib Y 10A?

a) OOBIYHOTO Ka4eCTBa; 0) BHICOKOKAUECTBEHHAS; B) KaYeCTBEHHAS

buiter Ne 8

1. 3 xakux (a3 cocTOUT nepiaut?

aA)Aud; 6)dull;B) Aull

2. Kak u3meHsieTcs KOHIEHTpalus yriiepo/ia B ayCTEHUTE MPU BTOPUYHOM KpHUCTAILTU3AIIUT
3a9BTEKTOUIHBIX CTaIEi?

a) YMEHbIIIaeTCst; 0) YBETMUUBACTCS; B) HE U3MEHSETCS

3. K kakoMy Kj1acCy Mo Ha3HaY€HUIO OTHOCUTCA CcTaib Y 7?7

a) KOHCTPYKIMOHHAs; 0) HHCTpyMEHTaJIbHas

buner Ne 9

1. B uém cyTh 3BTEKTOMIHOTO MIPEBPAIICHUS?

a) eppuT BbLACTSACTCS U3 AyCTCHUTA; 0) ayCTEHUT MPEBPAILACTCS B IEPIIUT; B) IEMEHTHUT
BBIJICJISIETCS] U3 AyCTEHUTA

2. U3 xakoii ¢azbl Beaensercs LI1?7

a) @;6) A; B) K

3. YUto o3HavaroT nudpsl B MApKUPOBKE cTanu 357

a) cofiep>KaHue yriieponaa B COThIX %; 0) copepikanue yriaepoaa B 1eCAThIX %; B) MOPSAKOBBIN
HOMED
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buner Ne 10

1. Yto coboii mpecTaBiseT eMEHTHUT?

a) TBep/bIi pacTBOp yriepona B Fe a; 0) MexaHH4ecKylo CMeCh; B) XUMHUYECKOE COCTUHEHUE;
2. U3 xakux (a3 coctout cranb 40 mpu KOMHATHOM Temmeparype?
a)Oull;0)duA;B)dull

3. Kak Ha3bIBaeTcs cTanb, €CJIM IPU KOMHATHON Temneparype ee ctpykrypa IT+1I1?7

a) OBTEKTOU IHAS; 0) 3a9BTEKTOUTHAS; B) IOIBTEKTOUIHAS

buner Ne 11

1. Kakas n3 ykazaHHbIX (a3 UMEET caMy BBICOKYIO TBEPAOCTh?

a) ®; 6) A;) L[

2. U3 kakux (a3 cocrout ctanb Y11 npu koMHaTHOM Temneparype?

a)dull;60) Aull;B)Ddull

3. Uto o3navaroT nudpsl B Mapke ctanu bCTSkn?

a) cojiepKaHue yIieposaa B COThIX %; 0) comepikaHue yrieposaa B AeCATHIX %; B) HOPSAKOBBIN
HOMEp

buner Ne 12

1. Yro npencraiser coO0r ayCTeHUT?

a) TBepAblil pacTBOp yrepoaa B Fe y; 0) TBepaplii pacTBop ymiepoaa B Fe a; B) MeXxaHUYECKYIO
cmech O u I

2. Kakas ¢a3za BeIAETSCTCS IPU BTOPUYHON KPUCTAILTU3AIMH JOIBTEKTOUTHBIX CTAIeH?

a) ©;0) A;8) 11

3. Uro o3Haudarot 1udpsl B Mapke ctanu BCrden?

a) colepkaHue yrieposaa B coTbiX %; 0) mopsIKoBbId HOMEP; B) OTHOCUTEIbHOE yAJIuHEHHE O %o

buner Ne 13

1. Yro coboii npencrasiser pepput?

a) TBep/IbIi pacTBOp ymiepoaa B Fe y; 6) TBepbiii pacTBop yriepoaa B Fe a; B) Xumudeckoe
COEIMHEHHE

2. Kakas (aza BbIaenseTcsi mpu BTOPUYHON KPUCTAJUTH3AIIMN 3a3BTEKTOUTHBIX CTaslen?

a) ®; 0) Aud; ) 1]

3. Cranb UMEET CTPYKTYPY MEPIIUT, KAK OHA Ha3bIBACTCS?

a) JIOPBTEKTOUIHAS; 0) 3adPBTCKTOMIHAS; B) SBTCKTOM THAS

buner Ne 14

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

2. Kakoe npeBpailieHue MpoOUCXOAUT MPHU HArpeBe B TOUKe S?

a)®—>A;0)I1 > A;B)A — 11

3. Uto o3HavaroT mudpsl B Mapke ctanu Y 8?

a) cojiepKaHue yIrieposa B COTIX %; 0) MOPsAKOBBIN HOMEP; B) COAEpIKaHUE yIIeposia B
necsaTeIxX %

Tema: «Uyryus» (IIK- 2)
3amanue No 1
1. Kakue 9yryHbl Ha3bIBatOT OCIBIME?
a) B koTopbix Cobmr. = Cces3. + CcBo6.; 6) B koTopbix Cobmir. = Ccsi3.;B) B KoTopbix Cob1r. =
CcB00.
2. Kakyro KpUCTaJIIMYECKYIO PEIeTKY umMeeT rpapur?
a) KyOM4ecKyto 00beMHOLIEHTPUPOBAHHYI0; 0) KyOMUECKYIO0 IPaHEeLIEHTPUPOBAHHYIO; B)
reKCaroHaJbHYI0
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3. Kakyio cTpyKTypy METalIM4e€CKOi OCHOBBI UMEET CEPhIi YyT'yH, €CIIH
Ccensa3. = 0,8 %?
a) heppuTHYIO; 0) MEPIUTHYIO; B) (peppUTO-TIEPIUTHYIO

3ananue Ne 2

1. Yro npencrasnser codoit neaeOyput?

a) xumuueckoe coequnenne Fe u C; 6) mexannueckyto cmech A u L1; B) Mexanndeckyto cmech O
u 1

2. Kakas ¢popma rpadura xapakTepHa Ui CEpbIX UyTyHOB?

a) XJIONbeBUHAs; 0) TUIaCTUHYATAS; B) IIAPOBUIHAS

3. Kak nosy4arotr KOBKUH 4yryH?

a) OT’)KUIOM CEpOro uyryHa; 0) oTKUroM 0enoro yyryHa?; B) MOOuGUIUPOBAHUEM

3ananue Ne 3

1. B 4éM CcyniHOCTb 3BTEKTUYECKOTO MPEeBpaIeHU?

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

2. Kakue 4yryHbl Ha3bIBaIOT IpaUTH3UPOBAHHBIMU ?

a) B kotopbix Cobmr. = Ccs3.; 0) B koTopbix Cobmr. = Ccasz. + CcBo0.;B) B KOTOpbIX CCBS3. =
CcB0b.

3. Kaky1o CTpyKTypy UMEET MOJOBUHYATHIA YyTYH?

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

3ananue Ne 4

1. Kakue pu3nko-mexaHn4ecKue CBOMCTBA UMEET JIeAeOypHuT?

a) HB = 1000 MlIIa; 6 = 10%; 6) HB = 4000 MlIIa; 6 = 0%; B) HB = 4000 MlIla; & = 10%
2. Yem 3aBepiiaeTcs epBUYHAas KpUCTAJUIM3AIMS O€IbIX YyTyHOB?

a) OBTEKTUYECKUM IpeBpalieHneM; 0) SBTEKTOUIHBIM MPEBPAIllEeHUEM; B) BbiAeneHrnem L1
3. CKOTBKO CBSI3aHHOTO yTIIEPOJia B CEPOM UyTyHE CO CTpyKTypoit @ + [p?

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

3amanue Ne 5

1. Kakyro cTpykTypy UMeeT J1ee0ypuT NpeBpalieHHbII?

a) A+I;;6)II+1;B) [T+

2. Kakue cBOHCTBa 4YyT'yHOB Ompenessitorcs (opMoii TpaUTOBBIX BKIIIOUEHUI?

a) oB, 90; 0) HB, 9; B) HB, KCU

3. Ilpu xako# Temreparype MpOBOAAT OTKUT JUIsl TOJIy4E€HHUS IEPIUTHOTO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C

3aganue Ne 6

1. Kakoii pa3oBblit cocTaB uMeeT JieeOypuT MpeBpaIleHHbIH?
a)®+1;0) A+1;B) A+ D

2. Kakas popma rpacdura xapakTepHa 1 KOBKUX YyTyHOB?
a) mapoBUHAs; 0) MIIaCTUHYATAS; B) XJIOMbEBUIHAS

3. CKOJIBKO CBSI3aHHOTO yTIIEPO/a B MOJOBUHYATHIX YyTyHaX?
a) Cess3. = 0,8%;0) Ccassz. < 0,8%;B) Ccaaz. > 0,8%

3ananue No 7
1. U3 xakoii (a3l BbIACTACTCS [IEMEHTUT MIEPBUYHBIN ?
a) U3 aycTeHuTa; 0) u3 heppuTa; B) U3 )KUIAKOTO PacTBOpa
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2. Kak ycTpaHsoT HexxenaTeabHbli 0T0esn?

a) packucieHueM; 0) rpa@UTU3UPYIOIIMM OT>)KUIOM; B) YCTPAHUTDb HENb3s
3. Yto o6o3HauatoT nudpsl B Mapke koBkoro yyryna K4-37-12?

a)3,7% C, 1,2 % S1; 6) o =370 MIla, 6 = 12 %; B) HB 370,56 =12 %

3ananue Ne 8

1. Kakue a3pl HaXoaITCS B paBHOBECUU MTPU IBTEKTUUECKOM MpPEBpaIlieHnn?

a) k.p. 1 A; 0) x.p., Aull;B) ®, Aull

2. Kakas popma rpadura xapakrepHa Juist BBICOKOIPOUHBIX YyTYHOB?

a) XJIObeBUIHAS; 0) TUIACTUHYATAS; B) IAPOBUIHAS

3. Kakyto cTpykTypy UMeeT KOBKHil UyTyH, €CITU OTXKHT TPOU3BOAST B OJIHY CTaIUIO?
a)Il+Tp;0) 1+ ®+1Ip;B) D +1Ip

3ananue Ne 9

1. Kakoii a3oBslii cocTaB umeet Oenblil uyryH mnpu t = 400°C?

a)A+®;6) 0 +I1;8) A+l

2. Kakyo cTpyKTypy METaUIMYECKOM OCHOBBI UMEET BHICOKOIIPOUHBIN UuyTyH, eciiu CcBs3. =
0,5%?7?

a) pepputHyI0; 0) NEPIUTHYIO; B) (heppUTO-TIEPIUTHYIO

3. YTo criocoOCTBYeT NOTYUYECHHUIO TpaUTU3UPOBAHHOTO UyryHa?

a) noBeIieHHOE conepkanue C, Si ;0) NOBBILIEHHOE coAepKaHUuEe Mn; B) MOHMKEHHOE
conepxkanue C, Si

3amanue Ne 10

1. CkoIBbKO yIiiepoaa COAep KUT IBTEKTUUECKUN OebIil uyryH?

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

2. Ctpykrypa ceporo uyryna @ + I1 + I'p. CkonbKo CBSI3aHHOTO yIiepoja B METaJUIMUECKOU
ocHOBe?

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

3. Kakyro CTpyKTypy UMEET KOBKHI UyT'yH, €CJIM OTKUT IPOU3BOASAT B JIBE CTaaun?
a)Il+Tp;6)®+Ip;B)IT+JI+1Ip

3amanne Ne 11

1. U3 xakoit da3sbl Beigensiercs: L{117?

a) u3 A; 0) u3 k.p.; B) uz @

2. IIpu xakoM ycI0BHH MTPOUCXOIUT 00pa3oBaHue rpaduTa B UyryHax?

a) MPU MEJJICHHOM OXJIaXIeHUH; 0) pH OBICTPOM OXJIXKICHHUH; B) TPH OBICTPOM HarpeBe
3. Yto o3HadatoT mudpsl, BXOASIINE B MAPKY CEPBIX YyTYHOB?

a) colepkaHue yriaepoaa; 0) TBepIOoCTh; B) MpeaAen MPOYHOCTH

3amanue Ne 12

1. Yem 3aBepriaeTcsi BTOpUYHAS KpUCTAIUTH3AIMS OSIbIX YyTyHOB?

a) BTEKTOUIHBIM TIPEBpaIlleHHEM; 0) IBTEKTUYECKUM IpeBpaiieHnem; B) BeiieaecaueM {11
2. CKOJIBKO CBSI3aHHOTO YITIEPO/Ia B CEPOM UyTr'yHE cO CTpyKTypou I1 + ['p?

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

3. Kak nosy4arot KOBKUH 4yryH?

a) MoauUIIMPOBAHUEM; 0) OTIKUTOM OEJIOTO YyT'YHA; B) OT)KHUIOM CEPOro 4yryHa

3ananue Ne 13
1. Kakyto cTpykTypy nMeeT Oesblii JOIBTEKTUUEeCKUi uyTryH npu t = 20°C?
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a) IT + IIII; 6) IT + LTI + JI*; B) JI* + I1I

2. CKOJIBKO CBSI3aHHOI'O yIIIEPO/Ia B ITOJIOBUHYATHIX YyryHax?

a) Ceps3. = 0,8%; 0) Ccss. < 0,8%; B) Cess. > 0,8%

3. Yrto o3HauaroT nudpsl, BXOAAIINE B MapKy KOBKOTO 4yryHa?

a) cojiepKaHue yIepoaa U KpeMHus; 0) TBEpIOCTh U OTHOCUTENBHOE YIJIMHEHHUE; B) IPEAe
MIPOYHOCTU ¥ OTHOCUTEIBHOE YIJINHEHUE

3ananue Ne 14

1. Kakyro cTpykTypy uMeeT Oelblii 3a9BTeKTHUeCKUi 9yTryH mpu t = 20°C?

a) IT + IOII; 6) IT + IIIT + JI*; B) 1T + JI*

2. IIpu kakux yciaoBHUSAX 00pa3yeTcs MOJOBUHYATHIN YyTyH?

a) pu U30BITKE rPaUTH3ATOPOB U YCKOPEHHOM OXJIXKICHUH; 0) MIPH HETOCTATKE
rpadUTU3aTOPOB M YCKOPEHHOM OXJIaXJICHUU; B) IPU HEAOCTATKE rpapUTH3ATOPOB U
3aMeIEHHOM OXJIaXKJIEHUU

3. Kakyto hopmy nmeet rpadut B BLICOKOIPOYHOM UyTyHE?

a) IUIACTUHYATY10; 0) MApOBUAHYIO; B) XJIOMbEBUIHYIO

3ananue Ne 15

1. CxonbKo yrepoza coaepsKaT 4yTryHbl?

a) ot 2,14 no 6,67%; 6) ot 4,3 no 6,67%:; B) ot 2,14 no 4,3%

2. Kaxotii (ha3oBsIif coctaB umeeT 6emnbiit uyryH mmpu t = 800°C?
a)P+I;6)A+1IB)A+ O

3. B cepom uyryne cogepxutcs 0,5% Ccssz. Kakyto oH uMeeT CTpyKTypy MeTalIndecKon
OCHOBBI?

a) [T+ LII; 0) IT + ®; B) I1

3amganue Ne 16

1. Kak u3meHsercs cofepkaHue yriepoja B )KUAKoH (haze npu NepBUYHON KPUCTAIUIU3ALIUN
JIOIBTEKTUYECKOTO OeJI0ro uyryHa?

a) yMeHbIIaeTcs; 0) yBEIMUUBAETCS; B) HE U3MEHSIETCA

2. Kakas ¢opma rpadura crnocoOCTBYET NOITYUEHHIO BBICOKON IPOUYHOCTH UyryHa?

a) MIacTuHYaTas; 0) XJIOMbEeBU/IHAS; B) IIAPOBUIHAS

3. Kakyto cTpykTypy UMeeT oTOeIeHHbIH YyryH?

a) paBHOMEPHYIO [0 CEUEHHIO OTIMBKY; 0) Ha IOBEPXHOCTU — CTPYKTYpy Oesoro 4yryHa, B
CEpAIEBHHE — CTPYKTYPY CEpOTo UyTyHa; B) Ha IOBEPXHOCTH — CTPYKTYPY CEpOTO UyTyHa, B
CepIlEeBUHE — CTPYKTYpy O€J0ro 4yryHa

3aganue Ne 17

1. IIpu kako#t Temmeparype odopasyercs jaeneOypur?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpyKTypy UMeeT Oenblil J03BTeKTUYeCKUid 4yryH npu 750°C?
a) A + UII + JI; 6) IT + LI + JI*; B) JT + LI

3. Kakue XuMU4eCcKue 3JIEMEHTHI CIIOCOOCTBYIOT 00pa3oBaHuio rpadura’?
a) S; 6) Mn; B) C, Si

Tema: «3akanka n ormyck» (IICK- 1.2)

3ananue Ne 1

1. Kakue npeBpatieHust npoucxoasr npu temmeparype Acl?

a) [T — A; 6) A — II; B) u3 aycTeHuTa Boiaensercs Gepput

2. Yto Ha3bIBACTCS 3aKaJIKON?

a) HarpeB BBIIIC TeMIeparyp (a30BbIX MPEBPANICHUA U MEIJICHHOE OXJIAXKICHHE; 0) HarpeB
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BBIIIIE TeMIeparyp (a3oBbIX MIPEBpAILEHUH U ObICTpOE OXJIAXKIeHHE; B) HarpeB A0 Acl u
OBICTPOE OXJIAKICHUE

3. Kakas cTpykTypa mnoiyyaercs mociie HU3K0oro oTmycka?

a) To; 6) Mo; B) Co

3ananue Ne 2

1. Kakue npeBpallieHust TpOUCXOIAT B CTalU Mpu Temneparype Acl?

a) [T — A; 6) A — II; B) hepput pacTBopsieTcsi B ayCTEHHUTE

2. YTto Ha3bIBAETCS OTIYCKOM?

a) HarpeB 3aKaJIeHHOH cTaiu > Acl U oxiakieHue Ha Bo3yxe; 0) HarpeB 3akajieHHOH ctanu < Acl u
OXJIOXKICHHE Ha BO3/yXE; B) HArpeB 3aKaJeHHON CTalu > Ac3 U OXJIaXJIeHHUE Ha BO3IyXe

3. Kakast cTpyKTypa nojy4yaeTcsi Hociie CpeAHEro oTmycka?

a) To; 6) Mo; B) Co

3amanue Ne 3

1. Kakoe npeBpaliieHue mpoucXoauT B CTANISIX MIPU Temneparype Ac3?

a) TIEPJIUT MPEBpAIACTCs B AyCTCHUT; 0) ayCTEHUT MpEBpaIlaeTcs B MEPIUT; B) (heppuT pacTBOpsETCS B
AyCTCHHTE

2. Yto Ha3pIBaeTCS OTXKUTOM?

a) HarpeB BBIIIEC TEMIIEPATYPHI (Pa30BBIX MPEBPAIICHUN U OXJIaKICHIE BMECTE C TIeUblo; 0) HarpeB
BBIIIIC TEMIIEPaTypbl (a30BhIX MPEBPAIIEHUN U OXJIAKICHUE HAa BO3IyXE; B) HAIPEB BHIIIIC
TeMIepaTypsl (Ha30BBIX MPEBPALICHUN U OXJTAKICHUE B BOJC

3. Kakas cTpykTypa mojydaercs mociie BHICOKOTO OTITycKa?

a) Mo; 0) Co; B) To

3ananue Ne 4

1. Kak 0003Ha4aroTCcsi KpUTUYECKHUE TEMIIEPATYPhl y TIOIBTEKTOUAHBIX CTajel npu Harpese?

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

2. Yem oTnuyaercs KpucTajimueckas peuerka Msak. or Mor.?

a) (hopMoii IIeMEHTHUTA; 0) CTETEHBIO TETPAroHaIbHOCTH; B) CTEIIEHbIO IUCIIEPCHOCTH

3. Kakast repmooOpaboTka Obuta mpoBezieHa, eciau 'y ctaiu S0 nomyuyeHa cTpykrypa Mzak + T3ak?
a) 3ak. t Harp. > Ac3; V oxs. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi1. > V kp.; B) 3ak. t Harp. > Acl; V
OXJ. > V Kp.

3ananue Ne 5

1. YUtro 0603HAYaeT MHACKC « T » B 0003HAUCHUH KPUTHUECKUX Temreparyp?

a) mpoiiecc HarpeBa; 0) BBACPKKY IIPH HATPEBE; B) MPOLIECC OXITAKICHHUS

2. Yto Ha3bIBAECTCA yIy4YlIEHUEM?

a) 3aKaika + HU3KUH OTIYyCK; 0) 3aKanka + CpeqHUI OTIYCK; B) 3aKaJIKa + BBICOKHI OTITYCK
3. IIpu xakoi Temneparype NpoBOJUTCS CPEAHUN OTIYCK?

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

3ananue Ne 6

1. Ha uTo yka3pIBaeT HHAEKC « C » B 0003HAYCHUH KPUTHUYECKUX TeMIeparyp?
a) mpoliecc HarpeBa; 0) MpoLecc OXJIAXKACHUS; B) BEIACPKKY IIPU HarpeBe

2. Kakyto CTpyKTYpy UMEET CTaJIb MOCTE YITyUIIeHUs ?

a) Mo; 6) M3; B) Co

3. Kakas cTpykTypa umeeT Haubosee BHICOKYIO TBEPIOCTh?

a) To; 6) Mo; B) Co;
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3ananue Ne 7

1. Yro Ha3bIBaeTCS 3aKaIKOU?

a) HarpeB BBIIIE TeMIIEpaTyp (pa3oBbIX MPEBpaAICHUI U MEIJICHHOE OXJIaXKAeHue; 0) HarpeB BhILIE
Temneparyp ¢pa3zoBbIX MpeBpaIIeHUN U ObICTpOe oxJIaxaeHue; B) HarpeB 10 Acl u ObicTpoe
OXJIaKJICHHE

2. Kak n3MeHsI0TCa XapakKTEPUCTUKN TPOYHOCTH, TBEPAOCTH IPH OTITYCKE?

a) BO3pacTaroT; 0) HE U3MEHSIOTCS; B) MOHMKAIOTCS

3. Ilpu xaxo# Temrneparype MpoBOAUTCS BHICOKHM OTITYCK?

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

3amanue Ne 8

1. Kakoe npeBpaliieHue mpoUCXOoAHT B CTANISIX MIPU Temneparype Ac3?

a) MepIIUT MpeBpaIlaeTcs B ayCTEHUT; 0) peppuT pacTBOPSETCS B AyCTEHUTE; B) ayCTEHUT
MpeBpalaeTcs B NepiuT

2. Kakas cTpykTypa umeeT HauOosee BhICOKYIO YIapHYIO BSI3KOCTH?

a) Co; 0) IT; B) To

3. Kaky1o CTpyKTypy UMEET CTajlb MOCJIEe YIyUYIIeHUs?

a) Mo; 0) To; B) Co

3ananue Ne 9

1. Kakoe npeBpailieHre IpoOUCXOAUT B JOIBTEKTOUIHBIX CTAJISIX IpU Temneparype Ar3?

a) U3 aycTeHuTa BbLaessieTcs ¢pepput; 0) heppuT pacTBOPSETCS B ayCTEHUTE; B) ayCTCHUT
IpeBpaliaeTcs B NepauT

2. Kakoii pexuM TepMooOpabOTKH Ha3bIBAETCS YIIyUlIeHUEM?

a) 3aKajika + HU3KUHM OTIYCK; 0) 3aKajika + BBICOKHMI OTITYCK; B) 3aKaJika + CPEIHUI OTIYyCK
3. Kakas cTpyKTypa NoJy4aeTcsi Iociie HU3KOro OTITycKa?

a) Co; 6) To; B) Mo

3ananue Ne 10

1. Kakoe mpeBpailieHre TPOUCXOIUT B CTAJIAX MpH Temmneparype Acl?

a) ayCTEHUT MPEBPAIIAETCS B MEPIUT; 0) MEPIUT MPEBPAIIACTCS B AyCTEHUT; B) U3 ayCTEHUTA
BhIICIISIETCS (epPUT

2. Yto Ha3bIBaeTCsl HOpMaAIU3alUe?

a) Harpes BoIlie Ac3 1 Acm u oxJIaxeHue B Bozie; 0) Harpes Boilie Ac3 1 Acm ¥ OXJIaXJIeHUE Ha
BO3/1yX€; B) HarpeB Hke Acl u oxyiaxaeHue B BoJe

3. Kakas cTpyKTypa Noay4aeTcs Mociie CpeTHEero OTIycKa?

a) To; 6) Co; B) Mo

3aganue Ne 11

1. Kakoe npeBparieHne mpoucXoauT B CTaJIM Npu Temmeparype Acl?

a) MepIIUT MpeBpaIlaeTcs B ayCTEHUT; 0) GeppuT BBIACIACTCSA U3 ayCTEHUTA; B) ayCTCHUT
MpeBpaIlaeTcs B NepiuT

1. Kak U3MeHSIOTCS XapaKTePUCTUKU MPOYHOCTH U TBEPIOCTH MPHU OTIycKe?

a) TIOHIKAIOTCS; 0) MOBBIIAIOTCS; B) HE U3MEHSIOTCA

1. Kakas cTpykTypa moiay4aeTcs mocie BhICOKOTO OTIycKa?

a) Mo; 6) Co; B) To

3ananue Ne 12
1. Uto Ha3bIBaeTCs yay4dleHueM?
a) 3aKayka + BBICOKMH OTIYCK; 0) 3aKaika + HU3KHIA OTITYCK; B) 3aKallka + CPETHUIN OTIIYCK
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2. Ilpu xakoli TemnepaTrype NpOBOAUTCS HU3KUI OTIYCK?

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

3. Kakas cTpykTypa uMmeeT Haubosee BHICOKYIO YIapHYIO BSI3KOCTh?
a) Mo; 6) Co; B) To

3aganue Ne 13

1. Uto Ha3bIBAETCS OTHKUTOM?

a) HarpeB BBIIIE TeMIepaTyp (a30BbIX MPEBPANICHUN U OXJIAXICHUE BMECTE C Ie4Ybl0; 0) HArpeB BHIIIIS
Temreparyp ¢$azoBbIX MPEBpAIICHUN U OXJIaXICHHUE B BOJIE; B) HATPEB BHIIIE TeMIieparyp (Ha3oBbIX
MPEBPAIICHUIN U OXJIAXKACHUE Ha BO3IyXE

2. Kakas cTpykTypa umeeT Haubosee BICOKYIO TBEpAOCTh?

a) To; 6) Co; B) Mo

3. IIpu xako# Temneparype NpoBOIUTCS CPEAHUN OTIYCK?

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

3ananue Ne 14

1. Yro Ha3bIBaeTCS 3aKaIKOMU?

a) HarpeB ctaiu 10 Acl u ObICTpoe oxsaxaeHue; 0) HarpeB CTaJIM BhIIIE TeMIEpaTyp (Ha3oBbIX
IpEeBpaLICHUI U MEIJIEHHOE OXJIaXKJICHHE; B) HAIPEB CTaJIM BbIIIE TeMIeparyp (pa30BbIX IPEeBpaICHUN
U ObICTpOE OXJIAXKICHHUE

2. Kakyto cTpyKTypy UMEET CTaJlb MOCIE yAy4IIeHUs?

a) Co; 6) Mo; B) To

3. Ilpu xaxo# Temneparype MpoBOAUTCS BHICOKHUM OTITYCK?

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

Tema: «IIpokanuBaemocts ctaaum» (IIK- 2)

3ananue Ne |

1. Kakoe BiMsiHME Ha MPOKAIMBAEMOCTh OKa3bIBAIOT JIETUPYIOLUE 3JIEMEHTHI,
pacTBOPEHHBIE B ayCTEHUTE?

a) YBEJIMUYMBAIOT IPOKAJIMBAEMOCTD; 0) YMEHbBILIAIOT IPOKAIUBAEMOCTD; B) HE BIUSIOT
2. Kakas 3aBUCUMOCTb MKy VKp 3aKaJIKU U ITPOKAJTIUBAEMOCThIO?

a) 3aBUCUMOCTH HeT; 0) IpSIMONPOINOPIUOHAIbHAS; B) 00paTHONPONOPIMOHAIbHAS
3. Kputnuecknii fuaMeTp 3aroTOBKH OIPENEISIOT:

a) o HoMorpaMMe; 0) 1Mo KpUBOM MPOKAINBAEMOCTH; B) SKCIIEPUMEHTATIBHO

3ananue No 2

1. Kakas cranb umeet 6osee rimy0okyro npokaiuBaemMocTs: 40X nnun 40XHM?
a) 40XHM; 6) 40X; B) OAMHAKOBYIO

2. Kakas mnaBka cranu 38X umeet 60s1ee NIyOOKy0 MpOKaTuBaeMOCTh?

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

3. B kooparHaTaxX «TBEpAOCTb-PACCTOSIHHE OT TOPIA» CTPOST KPUBBIC:

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

3ananue Ne 3

1. C1ocoOHOCTH CTaIM MOyYaTh BBICOKYIO TBEPAOCTD IIPH 3aKaJIKe Ha3bIBAETCH:

a) MPOKAJIMBAEMOCTBIO: 0) 3aKaJMBAEMOCTbIO; B) TOBEPXHOCTHOM 3aKaJIKOM

2. Kaxkas cranb Oyzetr uMeTh 6oJiee BRICOKYTO yaapHyto Bsi3kocTh (KCU) nocne ymydrieHus:
cTainb [, umeromas no Bcemy cedeHuto cTpykrypy Corn wnu crans II, umeromias Ha
nosepxHoctu uznenus Cotn , a B cepaneBuHe — C3?

a) crans [; 6) crans II; B) ctans [ u ctans Il OynyT uMeTh OMMHAKOBYIO YIapHYIO BSI3KOCTh
3. Kputnueckuii iuaMeTp OnpeaessitoT METOIOM:
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a) MOBEPXHOCTHOM 3aKalKu; 0) TOPIIEBOH 3aKaNIKH; B) 0ObEMHOM 3aKaIKU

3amanne Ne 4

1. 3akammBaeMOCTh CTaJIH 3aBHUCHUT:

a) OT collep>KaHus JETUPYIOLIUX AIEMEHTOB B CTalK; 0) OT CKOPOCTH OXJTKICHHS CTANU TPU
3aKajKe; B) OT COIEpKaHUs yIIIepoia B CTaln

2. lHOpo/iHbIE BKIIFOUEHUS MOHUKAIOT TPOKAIMBAEMOCTb, T.K.:

a) YCKOPSIIOT IPEBPAILICHUE ayCTEHUTA B MAPTEHCUT; 0) TOPMO3ST IIPEBPAIICHUE ayCTCHUTA B
MapTEHCUT; B) CIy>aT JOMOJHUTEIbHBIMU IICHTPAMU TIEPIUTHOTO MPEBPAILICHHUS ayCTCHUTA
3. Uem ompenensieTcsi TBEPAOCTh MOTYMapTEHCUTHOM 30HBI?

a) KOIMYECTBOM MapTEHCHUTA 3aKajKu; 0) KOTUYECTBOM YITIEpO/ia B CTAJIM; B) COJACPKAHUEM
JIETHUPYIOUTUX 3JIEMEHTOB B CTAIH

3amganue Ne 5

1. Yto Ha3bIBaeTCS MPOKATUBAEMOCTHIO?

a) crocoOHOCTh cTalli 00Pa30BBIBATh MPU 3aKAJKE CTPYKTYPY HEPIUTHOIO THUIIA Ha
OTIpeIeNIeHHYI0 ITyOrHYy; 6) CHOCOOHOCTD CTaJln 00Pa30BBIBATH MIPU 3aKAJIKE B CEP/LICBHHE
ayCTEHMT; B) CHOCOOHOCTD CTaIM 00pa30BbIBATh MIPU 3aKaJIKe MAPTEHCUTHYIO CTPYKTYpY Ha
OIIpeIeJIEHHYIO IITyOUHY

2. B T0PBTEKTOUIHBIX CTANSAX C YBEITMUECHUEM COJICPIKAHUS YITIEpOAa MPOKATHBAEMOCTb:

a) MOBBIMIAETCS; 0) MOHIKACTCS; B) HE U3MEHSIETCA

3. B xakux KoOpJHHATaX MOCTPOEHa HOMOTpaMMa JIIsl ONPEAeTICHHSI KpUTHYECKOTO Truamerpa?
a) Temreparypa — BpeMsl; 0) KpUTUUYECKUIl TuaMeTp — pacCTOsSHUE OT TOPLA; B) TBEPIOCTb —
paccTosiHuE OT TopIa

3amganue Ne 6

1. Mexny NpoKaarBaeMOCTbIO U KPUTHYECKOM CKOPOCTBIO 3aKaIKU HAOI0aeTCs:

a) MpsIMO MPOTOPLIMOHANbHAS 3aBUCUMOCTD; 0) 00paTHO MPONOPLHUOHATIbHAS 3aBUCUMOCTb; B)
KBaJIpaTU4Hasl 3aBUCUMOCTb

2. Kakoe BnusiHUE Ha MPOKAIMBAEMOCTh OKa3bIBAIOT HEMETANINYECKHE BKIIIOUECHUS?

a) YMEHBIIAIOT MPOKAIMBAEMOCTh; 0) YBEIMYMBAIOT POKAIMBAEMOCTD; B) HE BIUSIOT

3. Yro sBnsieTCs KpUTEpUEM IPOKaIUBAEMOCTH?

a) MOBEPXHOCTHAsl TBEPAOCTh CTAJIM MOCIIE 3aKAJIKH; 0) KpUTUYECKUI THaMeTp; B) TBEPAOCTh
CEpJLEBUHBI CTAJH MOCTE 3aKaJIKU

3amganue Ne 7

1. Kakas 3aBUCHMOCTh MEX]ly YCTOMUYUBOCTBHIO ayCTEHUTA U TIPOKAIMBAEMOCTHIO?

a) oOpaTHO MPOIOPIIMOHANIbHAS; 0) TIPSMO MPOMOPIIMOHATIEHAS, B) 3aBUCUMOCTH HET

2. IloueMy MpOKaJIMBaeMOCTh B HACIICIICTBCHHO KPYITHO3EPHUCTOM CTaJIH BBIIIE YEM B
MEJIKO3EpPHUCTOM?

a) MOTOMY YTO MEHBIIIE [IECHTPOB MEPIUTHOTO MPEBPAILCHHsI ayCTCHNUTA; 0) IIOTOMY YTO OOJIBIIIE
IEHTPOB NIEPIUTHOTO TPEBPAIICHUS ayCTCHUTA; B) B KPYITHO3EPHUCTON CTAINA YCKOPSIETCS
MapTEHCUTHOE TIPEBPALIICHHUE

3. Kakas crans umeeT 0ojiee BHICOKYIO 3aKaJIUBAEMOCTh: cTanb 20 win Y 8?

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

3aganue Ne 8

1. CrtocoOGHOCTB cTamu 00pa30BHIBATh MPH 3aKAJIKEe MAPTECHCUTHYIO CTPYKTYpy Ha
OTIpe/IeTICHHYIO ITyOUHY M0 CEYCHHIO Ha3bIBAIOT:

a) 3aKaJIMBAEMOCTHIO; 0) MPOKAIMBAEMOCTbHIO; B) TOBEPXHOCTHOM 3aKAJIKON

2. Kakoe BusiHHE Ha MPOKAINBAEMOCTh OKa3bIBaeT BEIMUMHA HACIEJICTBEHHOTO 3epHa cTanu?
a) 4eM MeJIbue 3€pHO, TEM OO0JIbIIIE TPOKATMBAEMOCTh; 0) UeM KpyIHee 3epHO, TeM OO0JIbIlIe
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MPOKATMBAEMOCTD; B) HACJIEACTBEHHOE 3€PHO HE BIUSET HA MPOKAIUBAEMOCTh

3. Kakas crans Y8 win Y10 npu ontumanbHOE TeMIiepaType uMeeT 0ojiee TITyOOKyo
POKAIMBAEMOCTH?

a) ¥8; 6) V10; B) omnHaKOBYIO

3amganue Ne 9

1. Yro Ha3bIBa€TCS NOIYMAapTEHCUTHONU 30HOM?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D 1 50% I1
2. Kakoe BusHHE OKa3bIBalOT HAa IPOKAJIMBAEMOCTb OKCUABI 1 HHTEPMETAIIINIbI?

a) YBEIIMYMBAIOT MPOKATUBAEMOCTh;0) YMEHBIIIAIOT MPOKAINBAEMOCTh;B) HE BIHSIOT

3. Kakas cranb umeet 6osee yOOKyI0 MPOKaIUBAEMOCTh?

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

3amganue Ne 10

1. Uto Ha3bIBAETCS KPUTHUECKUM JTUAMETPOM?

a) MaKCHMaJIbHBINA JHAMETP 3aTOTOBKH, KOTOPBIH MPOKAIMBACTCS 0 MOTYMaPTETCUTHOM
CTPYKTYpPBI B CEpLIEBUHE; 0) MUHUMAIBHBIN JUAMETpP 3aTOTOBKH, KOTOPBI MTPOKATHUBAETCS 10
MOJTYyMapTCHCUTHOM CTPYKTYPHI B CEPAIICBUHE

2. JlerupoBaHHas CTalb UMEET BBICOKYIO TPOKATUBAEMOCTb, €CIIH JIETHPYIOIINE YIEMEHTHI

a) pacTBOPEHBI B ayCTCHUTE; 0) HAXOAATCS B COSAMHEHUSIX KapOUI0B M MHTEPMETAIUIHIOB; B)
pacTBOPEHBI B ayCTCHHUTE, a TAK)KE HAXOIATCS B COCTUHEHHUSIX KapOUIOB M MHTEPMETAIUTH]IOB
3. Kakas mnaBka cramu 25XI'T umeer 6osee TITyOOKy 0 TPOKAIMBAEMOCTh?

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

3amanue Ne 11

1. OT 4ero 3aBUCHUT TBEPIOCTH MOIYMapTEHCUTHON 30HbBI?

a) OT CoZiep KaHMs YIIIepojia B CTaju; 0) OT CopepKaHUs JETUPYIONTUX 3JIEMEHTOB B CTaJIH; B) OT
KOJIMYECTBO MapTEHCHUTA

2. [IpokanmBaeMOCTh HACJIEICTBEHHO KPYITHO3EPHUCTOM CTaJIM BBILIE YEM MEJIKO3EPHUCTOM,
MOTOMY HTO:

a) B KPYITHO3EPHHUCTOMN CTaJIM YCKOPSIETCS MapTEHCUTHOE MpeBpalieHue; 0) 0obIe 1eHTPOB
NEPIUTHOTO TPEBPAIICHUS ayCTEHUTA; B) MEHBIIIE IICHTPOB MEPIUTHOTO MPEBPAIECHUS
ayCTeHHTa

3. Kakast cranu umeet 0osiee mTyOOKyI0 MpoKanBaeMOoCTh: cTalib I ¢ Vipl = 100°/cex uu cTanb
II ¢ Vpll = 200°/cex?

a) OIMHAKOBYIO; 0) cTaib [; B) ctains II

3amanue Ne 12

1. Yo Ha3bIBaETCs 3aKAIMBAEMOCTHIO?

a) CIOCOOHOCTH CTaju 00pa30BBIBATh MAPTCHCUTHYIO CTPYKTYPY Ha OINPEACICHHYIO IyOuHy; 0)
CIIOCOOHOCTH CTaJIM MOIYYaTh BEICOKYIO TBEPIOCTH IPH 3aKaJKe; B) CIIOCOOHOCTH CTAIIN
00pa30BBIBaTh NEPIUTHYIO CTPYKTYPY MIPH 3aKaJKe

2. Kakas mnaBka cranu 45 uMeet 6oliee TIyOOKyIO IPOKaIuBaeMOCTh?

a) ¢ 3epHoM Ne 3; 0) ¢ 3epHOM Ne 6; B) ¢ 3epHOM Ne 8

3. [IpokanuBaeMOCTh TOIBTEKTOUIHOMN CTAII IO CPABHEHHIO C 3a3BTEKTOMIHOM

a) Oosblie; 0) MEHBIIE; B) OJJMHAKOBA

3amanue Ne 13

1. TBepAOCTb MOYyMAapTEHCUTHOM CTPYKTYpPbI 3aBUCHUT OT:

a) cofiep)KaHus yIJIepoaa B CTam;0) comep kaHus JIETUPYIOIINX AIEMEHTOB B CTAJIH;B)
KOJIMYECTBAa MAapTEHCUTA 3aKaJIKU

53



2. Kakas cranb umeer 6osee IyOOKyro MpoKanuBaeMocTh: cTaib S0 nimn SOXDA?
a) cranb 50; 6) S0XDA; B) omuHAKOBYIO

3. Kakoe BiusiHME Ha MPOKATUBAEMOCTh OKa3bIBAIOT BKIIOUaHHs KapOuaoB?

a) YMEHBIIIAIOT MPOKAJTUBAEMOCTh;0) YBEIHUUBAIOT MPOKAINBAEMOCTh; B) HE BIHSIIOT

3aganue Ne 14

1. Mexy yCTOMYMBOCTBIO ayCTEHUTA U MPOKAJIMBAEMOCTBIO CYILLIECTBYET:

a) MPSAMOTNPONOPIHOHATIbHAS 3aBUCUMOCTb; 0) 0OpaTHONPONOPLHOHATIbHAS 3aBUCUMOCTD; B)
KBaJIpaTU4Hasl 3aBUCUMOCTb

2. IHOpOHBIE BKIIIOYEHUS], HEPACTBOPEHHBIE B AyCTEHUTE

a) yBEJIUYMBAIOT IPOKAJIMBAEMOCTb; 0) YMEHBIIAIOT MPOKAIUBAEMOCTh; B) HE BIUSIOT Ha
MIPOKAJIMBAEMOCTh

3. B Kakux KoopauHaTax CTPOST KPUBbIE IPOKATUBAEMOCTH?

a) TBEPJIOCTh — PACCTOSIHHUE OT TOpIla; 0) TeMIepaTypa — BpPeMs; B) TeMIlepaTypa —
KPUTHYECKUI UaMeTp

3ananue Ne 15

1. B koopuHaTaX «JIHaMeTp 3aTOTOBKH — PACCTOSIHHE OT TOPI[A» CTPOSIT:

a) IuarpaMmy MpoKaliBaeMOCTH; 0) HOMOTpaMMy; B) KPUBYIO OXJIAXKICHHUS

2. Kakas mnaBka cramu 18XI'T umeer 6osee TTy0OKyr0 TPOKAIUBAEMOCTh?

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

3. Ilpu ompeneneHnn MPOKATMBAEMOCTH 32 TITyOHHY 3aKaJICHHOW 30HBI IPUHUMAIOT 30HY CO
CTPYKTYpPOU:

a) 50% M3 u 50% IT; 6)50% M3 u 50% C3; B) 50% M3 u 50% T3

3amganue Ne 16

1. ITpokanuBaeMOCTh 3a3BTEKTOMIHOM CTAJIU IO CPABHEHMIO C 3BTEKTOUTHOU

a) Oosblie; 0) MEHbIIE; B) HE U3MEHSIETCS

2. Yro Ha3bIBa€TCsA KPUTHUECKUM TUAMETPOM?

a) MaKCHMaJbHBIA AUAMETP 3arOTOBKH, KOTOPBII MPOKaINBAETCA O MOTyMapTEHCUTHOM
CTPYKTYpHI B CEp/IIEBUHE; 0) MUHUMAJIbHBIA JMaMETpP 3arOTOBKU, KOTOPBIH MPOKAIUBAETCS 10
IIOJIyMapTEHCUTHON CTPYKTYPBI B CEpALIEBUHE;

3. 3akaiMBaeMOCTh CTaJIM Y 8 IO CpaBHEHUIO CO cTajibio 30

a) Oosblie; 0) MEHbIIE; B) HE U3MEHSIETCS

3amganue Ne 17

1. Kputndeckuii quaMeTp 3aroTOBKU HaXOsAT:

a) SKCIIEPUMEHTAJIbHO; 0) 0 HOMOTpaMMe; B) 110 KPUBOW MPOKAJTUBAEMOCTH

2. Kakas cranb umeet 6osee nryOoKyro nmpokainuaeMocTs: cTaiib 30 umu 30XI'CA

a) oguHakoByto; 0) ctans 30; B) 30XTCA

3. KapOubl v oOKCHIBI MOHMKAIOT IPOKATIMBAEMOCTb, T.K.:

a) TOPMO3SAT MPEBPALICHNE ayCTEHUTA B MAPTEHCHUT; 0) CIIyXKaT JTOTOJIHUTEIFHBIMU IIEHTPAMHU
HEPIUTHOTO MPEBPALICHUs AyCTEHUTA; B) YCKOPSIOT NIPEBPAIIEHUE ayCTEHUTA B MAPTEHCUT

3aganue Ne 18

1. Kakast cranms umeet 0oJiee BBICOKYIO 3aKaTMBaeMOCTh: cTaib 20 min Y 8?

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

2. YUro Ha3bIBaETCS MPOKATUBAEMOCTHIO?

a) crocoOHOCTh cTalli 00Pa30BBIBATH MPU 3aKaJKE ayCTEHUT Ha OIMPEEICHHYIO TITyOuHy; 0)
CHOCOOHOCTB CTaJIM 00PA30BBIBATH MPH 3aKAJIKE MAPTEHCHUT Ha ONPEACTICHHYIO IITyOHHY; B)
CIIOCOOHOCTH CTajIM 00Pa30BbIBATH MIPH 3aKAJIKE CTPYKTYPY MEPIUTHOTO TUIIA HA OMPECIICHHY IO
IyOuHY
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3. C yBelMueHUEM pa3Mepa 3epHa ayCTEHUTA MPOKATUBAEMOCTh
a) YMEHbIIIaeTcs; 0) yBETMUMBACTCS; B) HE UBMEHSICTCS

3amanue Ne 19

1. JlerupoBaHHast cTalb UMEET BBICOKYIO MPOKATMBAEMOCTb, €CIIU JIETUPYIOLINE HIEMEHTHI:

a) paCTBOPEHBI B ayCTEHUTE U HAXOJATCS B COEUHEHHSIX KapOUI0B U HHTEPMETAJUIUIOB; O)
HAXO/ATCS B COEAMHEHMX KapOMI0B U MHTEPMETAJUIUIOB; B) PACTBOPEHBI B ayCTEHUTE

2. Kakas crams umeet 6osee TTy0oKy 0 pokaimBaeMocTh: cTaib [ ¢ Vkpl = 100°/cex unu cranb
II ¢ Vkpll= 10°/cex

a) craius [; 6) crans II; B) oguHakoBy10

3. Kakum MeToZ10M onpeAesstoT KpUTHYECKUH uameTp?

a) 00bEMHOI 3aKaiku; 0) TOPIIEBOM 3aKaJIKH; B) TOBEPXHOCTHON 3aKaJIKH

Tema: «J/lerupoBannsie ctaam» (IICK-1.2)

3amanue Ne 1

1. Kakue nerupyromune 3J1eMeHTBI OTHOCSTCS K KapOu1000pa3yonium?

a) W, V; 6) Al, Cr; B) Cu, Ni

2. K xakomy Kiaccy 1o cTpyKType OTHOCUTCs cTanb 12X17?

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

3. Pacmudpyiite xumudeckuit cocras cranu 12X18H9

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

3aganue Ne 2

1. Kakue aneMeHTsl paciupsioT y-061acth?

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

2. Pacumdpyiite xumuueckuii cocras ctanu 12X18H9?

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

3. Kakue nerupyromiye 3JeMeHTbl OTHOCSATCS K HeKapOu000pa3zyonum?

a) Cr, W; 0) Ni, Cu; B) Mo, Ti

3amanue Ne 3

1. K xakomy Kjiaccy 1o CTpyKType OTHOCUTCS cTaib 12X177

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

2. KakoBo coneprxkanue yriaepona B cranu ['agdunsaa 110I°13J1?

a)13% Mn+0,12%C;6)13% Mn+1,1 % C;B) 13% Mn+ 11 % C
3. Kakue nerupyromiye 3eMeHThl OTHOCSTCS K KapOuao00pasyronmm?
a) W, V; 6) Al, Cr; B) Cu, Si

3aganue Ne 4

1. Kakas crans moaBep:xkeHa oTmyckHoil xpynkoctu Il poga?

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

2. KakoBo conepskanue mapranua B cranu ['agdunbaa?

a) 13 %; 6) 1,3 %;8) 0,13 %

3. Kak BnusitoT OONBIIMHCTBO JETUPYIONINX JIEMEHTOB Ha COJIep:KaHue YIiepoa B mepauTe?
a) MOBBIIIAIOT COJIEPKAHUE YIIIepoa; 0) MOHMKAIOT KOJIMYECTBO yIIIEPO/Ia; B) HE BIUSET

3ananue Ne 5
1. K kakoMy KJ1accy 1o cTpykrype otHocuTcs ctaib 1101713J1?
a) K (heppuTHOMY; 0) K ayCTEHUTHOMY; B) K IIEPIIUTHOMY
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2. KakoBa KOHLIEHTpaLys yIiiepoAa B MApTEHCUTHO-CTAPEIOIINX CTaJIAX ?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

3. Onpenenure xuMuueckuit coctas cranu 40P

a)0,4% C+0,002%B;0)0,4%B+1%C;8)04%C+1%B

3ananue Ne 6

1. K kakoMy KJ1accy 1o cTpykrype otHocuTcs ctanb 1101713J1?

a) K (heppuTHOMY;0) K ayCTEHUTHOMY; B) K IEPIUTHOMY

2. Kakas ctanp nogsepxeHa oTnyckHou xpynkoctu Il poga?

a) 40; 0) 40X; B) 40XM

3. Kakue nerupyromiye 31eMeHTbl OTHOCSATCS K KapOua000pasyronmm?
a) W, V;0) Al, Cr; B) Cu, Si

3ananue No 7

1. Onpenenute xumMmuueckuit cocta cranu 40P

a)0,4% C+0,002%B;6)04%B+1%C;8)04%C+1%B

1. KakoBa KOHIIEHTpalus yIiepoaa B MapTEHCUTHO-CTAPEIOIIUX CTAIAX?
a) <0,03 %; 6) > 0,03 %; B) 0 %

1. Kakue aneMeHThbl pacIMpsIoT a-00JacTh?

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

3aganue Ne 8

1. Pacumupyiite xumuueckuii cocras ctanu 12X17

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

2. Kak B1Ms10T OOJIBLIIMHCTBO JIETUPYIOIIUX JIEMEHTOB Ha COZIEp)KaHUe yriieposa B nepaure?
a) TIOBBIIIAIOT CONIEPKAHUE YIIepoa; 0) MOHMUKAIOT KOJTMYECTBO YIIIEPO/Ia; B) HE BIHUSIET

3. KakoBo conepxanue ymiepoaa B ctanu 'andunsaa 110I°13J1?

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

3ananue Ne 9

1. Kakue sneMeHTHl pacmpstoT y-001acTh?

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

2. Kakoe conepxanue mapranna B craym ['andubna?

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

3. Kakoe BrnusiHHE OKa3bIBAIOT KapOuMI000pa3yromue JMeMEHThI Ha TTOJIOKeHHE Touek S u E
nuarpammbl Fe — Fe3C?

a) CMEIIAIOT BJICBO; 0) TOHIMKAIOT; B) TOBBIIIAIOT

Tema: «M3H0cocTOlIKHE MaTepuaab (IICK-1.2)

3amanue Ne 1

1. Lludpsr B MmapkupoBke marepuana AI'-1500 ykasbiBarot:

a) IpeJeN MPOYHOCTD; 0) TaBJIICHHE MMPECCOBAHMS; B) YIAPHYIO BI3KOCTh.
2. Haknen 3akanennoii ctanu 110I'13J1 o6ecieunBaeT TBEpAOCTS:

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

3. U3HOCOCTOUKOCTh 00ECTICUNBAET:

a) BBICOKAs TUIACTUYHOCTH; 0) BBICOKAsI TBEP/IOCTh; B) HU3Kasl TBEPAOCTD.

3amanue Ne 2
1. U3HOCOCTOMKOCTE 00€ECIIEUNBAET:
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a) BBICOKUH KO PHUIMEHT TpeHust; 0) BBICOKas yJapHasi BI3KOCTh; B) HU3KUNA KOI(PPUIIMESHT
TPEHUs

2. Xumnueckuii coctas cranu X 15:

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

3. I'padut AI'-1500 paboTocniocobeH npu HarpysKe:

a) no 10MIIa; 6) no SMIla; B) no 2MI]a.

3amganue Ne 3

1. I3HOCOCTOMKOCTH OOECTIeunBaeT:

a) BBICOKas TBEPAOCTD; 0) BHICOKAS MJIACTUYHOCTD; B) BBICOKUN KO3(D(PUIIMEHT TpEeHUS.
2. byksa «I1I» B mapkupoBke cranu I1I1X15 yka3siBaer:

a) IIJTAKOBBIN MeperiaB; 0) MapuKOTOAIINITHUKOBAS CTallb; B) CTaJIb JIJIs1 U3TOTOBICHUS
LIIAPHUPOB.

3. I'padut AI'-1500 paboTocriocoOeH mpu CKOPOCTSIX CKOJIBKEHUS:

a) 1o 25m/cex; 6) no 100 m/cex; B) 1o 50 m/cexk.

3amganue Ne 4

1. Cranp HIX15 B UCXOAHOM COCTOSIHUM UMEET CTPYKTYpPY:

a) pepput+ nepnurt; 6) hepput; B) nepauT+kapOubl.

2. Bun tepMuyeckoii 00paboTKu, 00eceuynBarouil BBICOKYIO H3HOCOCTOMKOCTh cTamu LIIX 15:
a) 3aKajka + HU3KUHM OTIYCK; 0) 3aKaJjika +BBICOKHI OTIYCK; B) HOpMaIU3allusl.

3. ducynbdua MonubaeHa coxpaHseT cMa3blBarollee AeUCTBUE JJO TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3amganue Ne 5

1. BBICOKYI0 H3HOCOCTOMKOCTD JieTajiei MallliH 00ecreurnBaeT:

a) IPUMEHEHHE KUJKUX U TBEPIBIX CMa30K; 0) yiydllleHHe; B) HOpMaJIu3alus.
2. I'padut coxpaHsieT cMa3blBarolee JeiicTBUE 10 TeMIeparyp:

a) 150°C;6) 450°C; B) 600°C.

3. Cranp HIX15 noasepratoT 3akajke ¢ TEMIIEPATYPBL:

a)t>Ac;; 0)t> Acm; B) Ac, -t <Acm.

3amganue Ne 6

1. U3HOCOCTOlKAs cTab:

a) Ct5,,; 0) 110T"'13J1; B) cTans10.

2.Crpykrypa cranu HI1X15, obecneunBaromasi BBICOKYI0 H3HOCOCTOWKOCTB:
a) copOUT 3aKajKu; 0) TPOCTUT OTITYCKA; B) MAPTCHCHUT OTITyCKa + KapOUIbI.
3. Hutpun 60pa coxpaHsieT cMasbIBaroliee JeHCTBUE 10 TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 7

1. Crans 110I'13JI nocne nThs UMEET CTPYKTYPY:

a) epyuT; 0) heppuT; B) ayCTEHUT + KapOUIbI.

2. Ilocne TepmoobpaboTku aetanu u3 crainu X 15 nomkHb UMETh TBEPIOCTD:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MeramnodropomnacToBas JeHTa - 3TO:

a) cTaisb; 0) JIaTyHb; B) KOMIO3HIIMOHHBIA MaTepHal.

3amanue Ne 8
1. MetamnodToporuiactoBasi JISHTa COCTOHT:
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a) JaTyHb, propormiact; 6) oJoBIHUCTAsE OpoH3a, (PTOpPOILIACT, TUCYNIb(hUA MOTUOACHA, CTabHAS
JIEHTA; B) AUCYIbGUI MOTMOIeHa, (PTOPOILIACT.

2. TBepaoii cMa3KoM ABISAETCS:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHHUS; B) JUCYIb(UI MOIHOIeHA.

3. Xumnueckuii cocras cranu 110I'13JI:

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

3amganue Ne 9

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

a) pactBopeHue kapoumos; 0) momydenue 100% maprencura; B) momyuenue 100% deppura.
2. TBepaoii cMa3KoU ABIIAETCS:

a) HUTPHUJ TUTaHa; 0) HUTPUJ KPEMHHUSI; B) HUTpUJ Oopa.

3. B kauecTBe U3HOCOCTOMKOTO MOKPBITHS UCIIOIB3YIOT:

a) HUTPHUJ TUTaHa; 0) HUTPUJ KPEMHHUSI; B) HUTpUJ Oopa.

3amganme Ne 10

1. Cnoco6 HaHeceHHs HUTPUAA TUTaHa Ha pabo4yyto MOBEPXHOCTD:
a) MEXaHUYECKHI1; 0) MOHHO-TIIIa3MEHHBIN; B) 3JIEKTPOXUMUYECKUM.
2. TBepaoii cMa3KoM ABIISAETCS:

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

3. Ilocne 3akanku ctans 1101'13J1 umeeT TBEpHOCTD:

a)HB 600;0) HB 200; ) HRC 60.

3amganue Ne 11

1. I3HOCOCTOMKOCTH OOECIIeunBaeT:

a) BBICOKAs! MJIACTUYHOCTD; 0) BHICOKAs TBEP/IOCTh; B) HU3Kasl TBEPJAOCTb.
2. Xumnueckuii cocras cranu LIX 15:

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

3. I'pacdur AT'-1500 paGoTocrocoOeH Mpu CKOPOCTAX CKOIBKECHHUS:

a) 1o 25m/cex; 6) no 100 m/cek; B) 1o 50 m/cexk.

3amganue Ne 12

1. I3HOCOCTOMKOCTE OOECTIeunBaeT:

a) BBICOKUH KOAX(PPHUIMEHT TpeHHUsT; 0) BHICOKas yapHasi BSI3KOCTh; B) HU3KHIA KO(PPHUITHESHT
TPEHUSI.

2. byksa «I1I» B mapkupoBke cranu 11I1X15 yka3siBaer:

a) IJIAKOBBIN Neperuias; 0) MIapUKOMOALIMITHUKOBAs CTallb; B) CTalb JJIs1 U3TOTOBJICHHS
IIAPHUPOB.

3. ducynbhua MonubaeHa coxpaHseT cMa3blBarollee AeHCTBUE JO TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 13

1. UI3HOCOCTOHKOCTh 00ECTIEeYNBACT:

a) BBICOKAs TBEPAOCTh;0) BBICOKAs TUTACTUIHOCTD; B) BHICOKHA KOY(DPHUIIMECHT TPCHHUS.
2. Cranp HIX15 B UCXOOHOM COCTOSIHUM UMEET CTPYKTYPY:

a) hepput+ nepnut; 6) heppuT; B) nepauT+KapOUIbI.

3. Cranp HIX15 B UCXOOHOM COCTOSIHUM UMEET CTPYKTYPY:

a) hepput+ nepnut; 6) heppuT; B) nepiauT+KapOUIbI.

3amanue Ne 14
1.Bun Tepmudeckoi 00paboTKu, 00eCeyuBarOINi BBICOKYIO H3HOCOCTOMKOCTh cTanu X 15:
a) 3aKajika + HU3KUH OTIyCK; 0) 3aKasika +BBICOKHI OTITYCK; B) HOpMaJTH3aI[Hsl.
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2. Cranp IIX15 noasepraror 3akajike ¢ TEMIIEpaTyphbl:

a)t> Ac;; 0) t > Acm; B) Ac, -t < Acm.

3. Hutpun 60pa coxpaHseT cMa3blBaroliee AeUCTBUE IO TEMIIEparyp:
a) 150°C; 6) 450°C; B) 600°C.

3amganue Ne 15

1. BBICOKYI0 H3HOCOCTOMKOCTD JieTajei MallliH 00ecreurnBaeT:

a) MPUMEHEHHE KUAKUX U TBEPIBIX CMa30K; 0) yimydllleHHe; B) HOpMaJIu3alus.
2. Crpykrypa ctanu IIIX15, oGecneunBaromiasi BBICOKYIO H3HOCOCTOHKOCTB!
a) COpOMT 3aKaJKu; O0) TPOCTUT OTITYCKa; B) MAPTEHCHUT OTITyCKa + KapOUIbl.

3. MerannodroporniactoBas JeHTa - 3TO:

a) cTayb; 0) 1aTyHb; B) KOMITO3UITHOHHBIA MaTepHaI

3amganue Ne 16

1. 3HOCOCTOlKAs CTajb:

a) Ct5,,; 6) 110T"'13J1; B) cTtans10.

2. ITocne TepmooOpaboTku neranu u3 cranu LIX15 gomKkHbBl IMETh TBEPAOCTb:

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

3. MeramnodroporniacToBas JeHTa COCTOUT:

a) J1aTyHb, pToporuiact; 6) onoBsiHUCTas OpoH3a, PTOporuIacT, AUCYIbGUT MOTUOICHA, CTATbHAS
JIeHTAa; B) JUCYAbGUA MoauOaeHa, hToporuiact.

3aganue Ne 17

1. Crans 110I'13JI mocne TUThst UMEET CTPYKTYPY:

a) nepaut; 6) peppuT; B) ayCTEHUT + KapOUIbI.

2. Teepnoii cMa3Kou sIBIIIETCS:

a) HUTPUJ TUTaHa; 0) HUTPUA KPEMHHUS; B) IUCYNIb(UI MOTUOICHA.
3. B xauecTBe N3HOCOCTOMKOTO TTOKPBITUS HCITOIB3YIOT:

a) HUTPUJ TUTaHa; 0) HUTPUJ KPEMHHUS;, B) HUTPHU] OOpa.

3amanue Ne 18

1. Xumnueckuit cocras cranu 110I'13J1:

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

2. TBepaoii cMa3Koi ABISETCS:

a) HUTPUJ TUTaHa; 0) HUTPUJ KPEMHHUS;, B) HUTPHUJ Oopa.

3. Crocob HaHeCeHHs HUTPUIA TUTaHa Ha pabodyyro MOBEPXHOCTH:
a) MeXaHUuYeCKUil; 0) HOHHO-TIJIA3MEHHBIH; B) 3JEKTPOXUMHUYECKHUI.

3aganue Ne 19

1. 3akanka cramu 110I'13J1 obecrieunBaer:

a) pactBopeHHe kapOuaoB; 6) nonyuenue 100% maprencura; B) nonyuenue 100% deppura.
2. TBepaoii cMa3Koi ABISETCS:

a) HUTPHJI TUTaHa; 0) HUTPHJ KPEMHHS; B) TpaHT.

3. Hudpst B MmapkupoBke marepuana AI'-1500 yka3pIBaror:

a) mpenes NPOYHOCTh; 0) NaBJICHHE IPECCOBAHUS; B) YAAPHYIO BSI3KOCTD.

3aganue Ne 20

1. [locne 3axanku crans 110I'13J1 umeeT TBepAOCTS:

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

2. Hakuien 3akanenHoi cranu 110I'13J1 obecieunBaeT TBEPAOCTS:
a) HB 600; 6) HB 200; B) HRC 60.

3. I'padur AI'-1500 paboTocnocobeH nmpu Harpys3Ke:
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a) no 10MITa; 6) no 5SMlIla; B) no 2MlIa.

3amanue Ne 21

1.13H0COCTOWKOCTH OOECTIEUBAET:

a) BBICOKAs MJIACTUYHOCTH; 0) BBICOKAs TBEPAOCTh; B) HU3KAasl TBEPAOCTb.
2. Ilocne 3akanku crans 110I'13J1 umeer TBEpROCTD:

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

3. I'paput AI'-1500 paGoTocrnocoOeH npu Harpyske:

a) no 10MIIa; 6) mo 5SMlIla; B) no 2MlIa.

3ananue Ne 22

1. U3HOCOCTOMKOCTE OOECIIEYNBaAET:

a) BBICOKUH KO PUIHUEHT TpeHHUst; 0) BBICOKas yapHasi BSI3KOCTh; B) HU3KUNA KOI(DPUIIMEHT
TPEHUSI.

2. TBepnoii cMa3KoH SIBIIETCA:

a) HUTPHUJ TUTaHa; 0) HUTPUJ KPEMHHUSI; B) HUTpUJL Oopa.

3.MeramiodToponiacToBas J€HTa COCTOUT:

a) J1aTyHb, pToporuiact; 6) onoBsiHUCTasE OpoH3a, PTOpoIUIacT, AUCYIbGUT MOTUOICHA, CTATbHAS
JIeHTa; B) JUCYabGUI MoiaubaeHa, hroporuiact.

3ananue Ne 23

1. 3HOCOCTOWKOCTH OOECTIEYnBaET:

a) BBICOKAs TBEPAOCTD; 0) BHICOKAS MIIACTUYHOCTD; B) BBICOKUN KOd(D(PUIIMEHT TpeHUs.
2.3akanka cranu 110I'13J1 obecnieunBaer:

a) pacTBopeHue kapouaos; 0) nonyuenue 100% maprercura; B) nonyuenue 100% deppura.
3. MeramnodToporuiactoBasi JICHTa - 3TO:

a) cTasb; 0) 1aTyHb; B) KOMIO3UIIMOHHBIM MaTepHal.

3ananue Ne 24

1.Bua trepmuueckoit 00paboTKH, 00ecneunBaronil BEICOKYI0 H3HOCOCTOMKOCTh cTanu LIIX 15:
a) 3aKajKa + HU3KHH OTIycK; 0) 3aKajika +BBICOKHI OTITyCK; B) HOPMAaJIU3aLlHsl.

2. Xumunueckuii coctas cranu 110I'13J1:

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

3. Hutpun 60pa coxpaHsieT cMa3bIBaroliee IeHCTBUE 10 TEMIIEpaTyp:

a) 1500°C; 6) 4500°C; B) 6000°C.

3aganue Ne 25

1. BBICOKYIO H3HOCOCTOMKOCTD JIeTalieil MalliuiH 00eCIIeYnBaET:

a) MPUMEHEHHE KUAKUX U TBEPIBIX CMa30K; 0) yimydilleHue; B) HOpMalu3alusl.
2. Crans IX15 B UICXOHOM COCTOSTHUU UMEET CTPYKTYPY:

a) pepput+ nepnurt; 6) hepput; B) nepauT+rapOUIbL.

3. I'papur AT-1500 paboTocmocoOeH Mpr CKOPOCTIX CKOJIBKEHUS:

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

3aganue Ne 26

1. U3HOCOoCTOlKAst cTalb:

a) Cr5xkm; 6) 110I'13J1; B) crans10

2.byksa «I1I» B mapkupoBke cranu HIX15 yka3piBaer:

a) [IUTAKOBBIH MeperiaB; 0) HapUKOTOAIIMITHUKOBAs CTallb; B) CTajb IJIS U3TOTOBJICHHUS
HIAPHUPOB.

3. I'papur AI'-1500 paboTocrnocoOeH npu HarpysKe:

a) no 10MIIa; 6) no SMlIla; B) no 2MlI]a.
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3amanue Ne 27

1. Cranb 110I'13JI nocne nUThst UMEET CTPYKTYPY:

a) mepauT; 0) peppuT; B) ayCTEHUT + KapOUIbI.

2.Ctpykrypa cranu LIIX15, obecneunBaroiast BBICOKYIO H3HOCOCTOWKOCTB:
a) COpOUT 3aKaJKu; 0) TPOCTUT OTITYCKa; B) MAPTEHCHUT OTITyCKa + KapOUIbl.
3. I'padut coxpaHseT cma3bIBarolee JeiicTBUE 10 TeMIeparyp:

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

3amganume Ne 28

1. [Tocne 3akanku ctans 1100131 umeeT TBEpAOCTD:

a)HB 600;0) HB 200; ) HRC 60.

2. TBepaoii cMa3KoH SIBIIETCS:

a) HUTPHUJ TUTaHa; 0) HUTPUJ KPEMHHUSI; B) HUTpUJ Oopa.

3.MeramiodToponiacToBas J€HTa COCTOUT:

a) J1aTyHb, pToporuiact; 6) onoBsiHUCTasE OpoH3a, PTOpoIUIaACT, AUCYIHGHUI MOTUOICHA, CTaTbHAS
JIeHTA; B) JUCYAbGUI MoauOaeHa, hToporuiact.

3aganue Ne 29

1.3akanka cranu 110I'13J1 oGecnieunBaer:

a) pacTBopeHue kapouaos; 0) nomyuenue 100% maprercura; B) monyuenue 100% deppura.
2.TBepnoii cMa3Kou sBIIAETCS:

a) HUTPUJ TUTaHa; 0) HUTPUJ KPEMHHUS; B) TUCYIb(UI MOTHOICHA.

3. MeramnodToporuiactoBasi JICHTa - 3TO:

a) cranp; 0) 1aTyHb; B) KOMIIO3UIIMOHHBIN MaTepHall.

3ananue Ne 30

1. Xumuuecknii coctas cramm 1100°13J1:

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

2. Iocne TepmoobpadoTku netanu u3 cranu X 15 nomkHb UMETh TBEPAOCTD:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. Hutpun 6opa coxpaHseT cMa3bIBaroliee ISHCTBUE JI0 TEMITeparyp:

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

Tema: «IIBeTnnie ciiaBb» (IICK-1.2)

3ananue Ne |

1. Kakoe 3HaueHue G, uMeeT aropaitoMut [[16 mocre 3akaiku u cTapeHus?

a) o, ~ 1000 MIIa; 6) o, ~ 450 MlIla; B) o, ~ 1500 MIIa

2. MoXHO 11 110 CTPYKType ABYX(a3Hoil naTyHH (o +) CyAuTh 0 COEp>KaHUU B HEM IIUHKA?
a) HeJb3s1; 0) MOXKHO MHOT/IA; B) MOJKHO BCET/Ia

3. Kakyto popmy UMEIOT epBUYHbBIE 0L KPUCTAJUIBI KPEMHHUS B CUITyMUHE?

a) IEHAPUTHYIO; 0) UTONBYATYIO; B) TPAHEHYIO

3aganue Ne 2

1. Kaxkoii U3 cruiaBoB siBisieTCst 0JHO(GA3HON 0-JIaTyHbIO?

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

2. KakoBa MuKpocTpyKTypa cuitymuHa AJI2 npu KOMHaTHOH TeMrieparype nociie
MoauUIIUPOBaHUS?

a) a-¢aza + IBTeKTHKA; 0) 0-a3a; B) KPeMHUN U IBTCKTHKA

3. C xako¥ LEJBI0 BBOIAT MEIb B ciuiaB b&3?

a) JUTsl IPEIOTBPAIICHUS JIMKBAIIMH [0 XUMUYIECKOMY COCTaBY; 0) IS TPEIOTBPAIICHHS
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JIMKBALlMU 110 yAEIBHOMY BECY IIPH KPUCTAJUIM3ALNY; B) JUIs YIYUIIEHUs JTUTEHHBIX CBOMCTB

3ananue Ne 3

Kakue KOMIIOHEHTHI BXOJAT B COCTaB cruiaBa JI68?

a) Me/ib — OJIOBO; 0) Me/lb — CBHHEI]; B) M€/lb — LIMHK

2. Kakoii pexxuM TepMooOpabOoTKH BOCCTAHABINBAET MJIACTUYHOCTH XOJIOAHOAEPOPMUPOBAHHBIX
JaTyHeu?

a) OT)KUT PEKPUCTAILTU3AINH; 0) 3aKajKa U CTapeHHE; B) 3aKaJka U OTITYCK

3. Kakue crinaBbl Ha3bIBAIOTCS 1ypaIlOMUHAMU?

a) CIlJIaB AJIFOMMHUNA — Me/Ib — MarHuii; 0) crjiaB allOMMHUNA — KPEMHHUIL; B) CIIJIaB aJIIOMUHUN
— JKEJIe30 — MapraHer|

3aganue Ne 4

1. Onpenenuts XMMHUYECKUM cocTaB cruiasa JI68

a) muHK 68% + Mean 32%; 0) mean 68% + onoBo 32%; B) menp 68% + nunk 32%

2. Kakne KOMIIOHEHTBI BXOJAT B cocTas ciiaBa bp.O-10?

a) MeJlb — LIMHK; 0) Me/lb — OJIOBO; B) M€Jlb — CBUHEI]

3. 13 npuBeieHHBIX HUXKE CIIABOB BHIOPATh MEIIbXHOP

a) crutaB MH19; 6) ciimaB MHI[15-20; B) crima JIK80-3

3aganue Ne 5

1. Kakoii OCHOBHOM JIETUPYIOIINMA 3JIEMEHT U B KAKOM KOJIMYECTBE BXOAUT B COCTaB
TypaiitoMUHa?

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

2. Kakoili 13 mpuBeIeHHBIX HU)KE CIJIABOB Hauboee JTeTKuii?

a) JI80; 6) b8&3; B) /116

3. K kakoii cucteme oTHOCHUTCS criaB AMii?

a) ATFOMUHUN — KpEeMHHIA; 0) aTFOMUHUNA — MarHui; B) aTFOMMHHN — MapraHell

3amganue Ne 6

1. Kakye koMIMOHEHTEI BXOJAT B cOCTaB ciuiaBa JI68, 1 Kak OH Ha3bIBaeTCA?

a) MeJIb — OJIOBO; OJIOBSHHAsI OpoH3a; 0) Meb — IIMHK; JIaTyHb; B) MEJlb — CBHUHEI]; CBUHIIOBas
OpoH3a

2. Kakoii 13 mpuBEeICHHBIX HUKE CIUIABOB 00J1a71aeT aHTU(PUKIIMOHHBIMU CBONCTBAMMU?

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

3. KakoBa MEKPOCTPYKTYpa XOJIOTHO-IeHOPMUPOBAHHON O-JIATYHU TIOCIIE OTXKUTA?

a) CBETJIbIE OCH JICHAPUTOB; 0) BHITSHYTHIE 3€pHA; B) 3€pHA C MPABUIIbHOI OrpaHKOiM

3aganue Ne 7

1. Kakue crimaBbl Ha3bIBAIOTCS Iy paIlOMUHAMU?

a) craB Al — Cu — Mg; 6) cimaB Al — S; B) crtaB Al — Fe — Mn

2. Kakyto popmy UMEIOT nepBUYHbIE KPUCTAIIBI KPEMHUS 10 MOAU(PUIIMPOBAHUS B CHITyMHUHE?
a) MAapOBUHYI0; 0) UTOJIBYATYIO; B) TPAHEHYIO

3. VI3 nmpuBeieHHBIX HUKE CIUIABOB BBHIOpaTh HanOoJee JeTKuit

a) J116; 6) JI80; B) b83

3amanue Ne 8

1. I3 npuBeieHHBIX HUXKE CIUIABOB BHIOpaTh HanboJee Jerkuit

a) JI80; 6) b8&3; B) /116

2. Kakne KOMIIOHEHTHI BXOAAT B cocTaB ciiaBa bp.C-30?

a) Melb — CBUHEIl; 0) Melb — alFOMUHUI; B) Meb — ITUHK

3. Kakoil U3 NpuBEACHHBIX HUXKE CIIJIABOB SIBJIETCS AYPaJTIOMUHOM?
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a) AJI12; 6) /116; B) bpAXK-9-4

3amanue Ne 9

1. Kakue koMIOHEHTBHI BXOASAT B cocTaB cruiaBa bp.O®6-0,2?

a) meb — 0710B0 — (pocdop; 6) uHK — 0110BO0 — (hocdop; B) aTFOMHUHHA — OJIOBO —
hocdop

2. Kaxkoii U3 mpuBEICHHBIX HIKE CIJIABOB 001aaeT aHTH(PUKIIMOHHBIMHU CBOMCTBAMU?
a) AJI4; 6) /116; B) bp.C-30

3. K kaxoii rpynmne criaBoB oTHocuTcs cruiaB JIL[16K47?

a) 1e(OpMUPYEMBIM, TEPMUYECKH YIPOUHIEMBIM; 0) TUTEHHBIM; B) 1e(OPMHUPYEMBIM,
TEPMUYECKU HEYTIPOUHSIEMBIM

3amanue Ne 10

1. KakoBo cpeaHee MpoOIEHTHOE CoiepKaHue MarHus B criaBe J[16?

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

2. K kaxoii rpynmne criaBoB oTHocuTca cruiaB JIL[16K47?

a) 1e(OpMUPYEMBIM, TEPMUYECKH YIPOUHIEMbIM; 0) TUTEHHBIM; B) 1e(OPMHUPYEMBIM,
TEPMUYECKH HEYTIPOUHSIEMBIM

3. K xakoii cucreme otHocutcs criaB MH19?

a) MeJlb — HHKENb; 0) MeIb — HUKEJb — IIUHK; B) IIMHK — HHUKEJIb

3amganue Ne 11

1. Kakas U3 npuBeJeHHbIX HIDKE JIaTyHel o0aaaeT Oobleil M1acTUYHOCThIO?
a) JI90; 6) JI62; B) JIS6

2. Kakue cTpyKTypHBIE COCTaBIIsAIOLIME nMeeT jauTtas oponsa bpO10?

a) a-kpuctaya; 0) o + 0; B) 0-¢aza

3. Ilocne TepmoobpaboTku crutas {16 nmeeT HauOOBIIYIO TPOYHOCTh

a) MocJie OTXKKra; 0) MOCIIe 3aKaIKU; B) MOCTE 3aKAJIKH U CTApESHUS

3ananue Ne 12

1. KakoBa Mukpoctpykrypa cuirymusa ¢ 13 % Si npu koMHaTHOU TemmepaType rnocie
Moau(uIupOBaHUS?

a) a-(a3a + sBTEeKTHKA; 0) 0-ha3a;B) KPEMHUN U IBTEKTHUKA

2. Kakoe 3HaueHue 6B uMeeT aypantomut J[16 noce 3akaiku u crapeHus?

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

3. 13 nepeunciieHHbIX HUKE CIJIAaBOB BBIOpATh HEM3HIBOEP

a) crutaB MH19; 6) crmaB MHI[15-20; B) crimas JIL[16K4

3amganue Ne 13

1. K xaxoii cucteme orHocurcs ciuiaB AMu?

a) aJIFOMUHUN — KPEMHMUI; 0) alFOMUHUN — MarHui; B) aJllOMUHUN — MapraHel

2. Kakue cTpyKTypHBIE COCTABIISIONINE UMEET cruias JI90?

a) 0-JIaTyHb; 0) o-1aTyHb + B'-naTyHp; B) B'-1aTyHb

3. Kakoit pexxuM TepMo0o0OpabOTKH BOCCTaHABIMUBAET IJIACTUYHOCTD XOJIOJHOAE(POPMUPOBAHHBIX
naryHemn?

a) 3aKajika 1 OTIyCK; 0) 3aKajika M CTapEeHUE; B) OTXKUI peKpPHCTaIIN3aALUH

3amanue Ne 14

1. Kakoe BusiHEE Ha CBOWCTBA CHITyMHHOB OKa3bIBaeT MOIU(pUIIMpOBaHUE?

a) TIOBBIIIAET IPOYHOCTH; O) MOBBIIIAET KOPPOZUOHHYIO CTOMKOCTh; B) HE BIHSICT
2. Kakue KOMIIOHEHThI BXOJST B cOCTaB ciuiaBa b837?7
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a) 0JIOBO — CypbMa — MeJib; 0) amOMUHUN — KPEMHHUIA; B) ME/Ib — CBUHEI]
3. Kakast 13 npuBeIcHHbIX HUXKE JaTyHel 001aiaeT Oobliel MIacTUYHOCTHIO?
a) JI83; 6) JI62; B) JIS6

3amanue Ne 15

1. Kakue crinaBbl Ha3bIBAIOTCS JATyHIMU?

a) CILJIaBbI MEJH C IMHKOM; 0) CIUIaBbI MEIM C OJIOBOM; B) CILJIaBbI METU CO CBUHIIOM
2. Kakuie KOMITOHEHTHI BXOJISIT B COCTaB cruiaBa AJI2?

a) MeJIb — OJIOBO; 0) AIFIOMUHUN — KPEMHHIA; B) AIFOMUHUN — Meb

3. K kakum naTyHsM oTHOCUTCS criaB JI8S?

a) o-JaTyHb; 0) a-JaTyHb + -1aTyHb; B) B-JaTyHb

3amanue Ne 16

1. Kakue crinaBbl Ha3bIBAIOTCS JIATyHIMU?

a) CIUIaBbl MEIM C LIMHKOM; 0) CIIaBbl MEJIU C OJIOBOM; B) CIUIABbI ME/IX CO CBUHIIOM

2. KakuM pexnMoM 00paboTKH MOXKHO YCTPaHUTh JCHAPUTHYIO JTUKBAIHIO B OMHO(DA3HOI
o-JaTyHH?

a) 3aKaJIKOM M cTapeHueM; 0) TOMOT€HU3AIMOHHBIM OT)KUIOM; B) PEKPUCTAIUTM3AIMOHHBIM
OTXHUIOM

3. Iocne kakoii TepMooOpadoTku cruiaBoB J[16 nMeeT HanOONIBITYIO0 TPOYHOCTH?

a) ToCJIe OTXKKTa; 0) TOCJIC 3aKaJIKU U CTAPEHUS; B) MOCTIE 3aKAJIKU

3amganue Ne 17

1. Kakue nepBrYHbIE KPUCTAILIBI BBIIEIAIOTCS PU KPUCTAIIU3AMU JOIBTEKTUYECKOTO
CHWIIyMHHa 1ocjie MoauduuupoBanus?

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

2. Kakoif 0CHOBHOM JIETUPYIOIIUI 3JIEMEHT U B KAKOM KOJMYECTBE BXOJIUT B COCTAB
nypanromMuHa?

a) oioBo — 10 %; 6) kpemuuii — 13 %; B) menb — 4,5 %

3. C kakoil 1enpIo BBOAAT Melb B 0a00UT?

a) JUIsl YITy4qIIeHUs JIUTEHHBIX CBOWCTB; 0) ISl MPEIOTBPAIICHHS JTUKBAIUH TI0 YIETFHOMY BECY
IIPU KPUCTAUTM3ALINY; B) ISl IPEJOTBPAIICHHUS JTUKBAIIUHU 10 XUMUYECKOMY COCTaBy

3amanue Ne 18

1. Kakue cTpyKTypHBIE COCTaBIIsIIOLIME UMeeT uTas oponsza bpO10?

a) o — KpucTauia; 0) a kpuctamwia + o ¢gasa; B) 6 dasza

2. KaKUM PEXHMOM TEPMOOOPAOOTKH MOXKHO YCTPAHUTH IEHAPUTHYIO JIMKBAIIUIO B OTHO(A3HOM
o-JaTyHH?

a) 3aKaJIKOM M cTapeHueM; 0) TOMOT€HU3AIMOHHBIM OT)KUIOM; B) PEKPUCTAIUTM3ALIMOHHBIM
OTXKHUIOM

3. Kakoii u3 criaBoB sBisieTcst OHO(PA3HOM 0-TaTyHbIO?

a) JI56; 6) bp.C-30; B) JI80

3ananue Ne 19
1. Kako#t xumuueckuii coctaB cmiasa bp.O® 6,5-0,4?
a) 6,5 % Sn + 0,4 % P + ocransHOe Cu; 0) 6,5 % Cu + 0,4 % P + ocransHOe Sn; B) 6,5 % Zn +
9375 % Cu
2. Kaxoit pexum 1epMo0o0pad0TKH BOCCTAHABIUBAET IUNIACTUYHOCTD XOJIOAHOAE(OPMUPOBAHHBIX
naryHemn?
a) 3aKaJika M OTITYCK; 0) 3aKaJika U CTApPCHUE; B) OTKUT PEKPHUCTAIUTH3AIIH
3. K xakoii rpymnme crjiaBoB OTHOCUTCS ciuiaB bp.b2?
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a) 6a00uThI; 0) OPOH3BI; B) MEIBXHUOPHI

3amanue Ne 20

1. KakoBa MukpocTpykTypa cuiymuHa 13 % Si npu koMHaTHO# Temmeparype 10
MonupuITUpOBaHUs?

a) HBTEKTHKA; 0) KPEMHUH M HBTEKTHKA; B) 0. TB. PACTBOP M IBTEKTHKA

2. KakoBo cpemHee NMpoIEeHTHOE cofiepkanrne Maruus B cruiase J[16?

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

3. K kakoii cucreme oTHOocuTcs cmuiaB b83?

a) 0JIOBO — MeJlb — CypbMa; 0) CBHHEIl — OJIOBO — MEJIb; B) CBUHEI] — OJIOBO — CypbMa

Tema: «Komno3unuonunie marepuans» (IICK-1.2)

3amanue Nel

1. Iuametp nanonautenss KM He nipeBbiiiaet

a) 10 mxm; 6) 100MkMm; B) IMM

2. Kakumu crienaibHBIMHA CBOMCTBaMH O0JIaIatoT auctiepcHoynpoyHeHHsie KM Ha
METaJUTMYECKOM OCHOBE?

a) M3HOCOCTOMKOCTHIO; 0) BBICOKOM MPOYHOCTHIO; B) )KAPOMPOIHOCTHIO

3. VI3 TBepabIX CIUTABOB U3TOTABIMBAIOT

a) IeTaiy aHTU(PPUKITMOHHOTO Ha3HAUeHUs; 0) AeTanu PPUKIIMOHHOTO Ha3HAUYCHHUS; B)
METaI000padaThIBAIOLINI HHCTPYMEHT

3ampanue No2

1. Kakue BemecTBa 0OBIYHO MCTIOIB3YIOT B KadecTBe MaTpuilhl KM?

a) MPOYHbIe; 0) IUIACTUYHBIC; B) )KECTKHE

2. Pabouast Temnieparypa CUTaIIOB IOCTUTAET

a) 800°C; 6) 1000°C; B)1200°C

3. IIpu kako# ayMHe qucKpeTHOro BojlokHa KM Ha ero 0CHOBE UMEET MPOYHOCTh, OJIU3KYIO K
npouyHoctd KM ¢ HenpepbIBHBIM BOJIOKHOM?

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

3amanue Ne3

1. Kakue BemiecTBa UCIOIb3YIOT B KAYECTBE HAIIOIHUTEISA?

a) IPOYHbIE; 0) MIIACTUYHBIC; B) BI3KHE

2. Kakyro Marpuily UMEIOT CUTAILIbI?

a) METAJUIMYECKYI0; 0) CTEKIITHHYIO; B) YIJIEPOIHYIO

3. Yto Taxoe lkp?

a) MUHUMaJbHas JIMHA TUCKPETHOTO BOJIOKHA, TPH KOTOPOH MaKCUMaJIbHOE 3HAUYE€HUE €T
HaNpsHKEHUS] paBHO HANpPsDKEHUIO B HEIIPEPHIBHOM BOJIOKHE; O )MakcUMasbHas AJTUHA
JUCKPETHOTO BOJIOKHA, TPU KOTOPOI MakCHUMallbHOE 3HAYEHHE €r0 HANPsIKEHHs PaBHO
HaNpsHKEHUIO B HETIPEPHIBHOM BOJIOKHE; B) JIJIMHA AUCKPETHOTO BOJIOKHA, IPU KOTOPOIt
MaKCHUMaJIbHOE 3HAUE€HHUE ero HANPSHKEHUS! PAaBHO HANPSHKEHHUIO B HETIPEPHIBHOM BOJIOKHE

3amanue Ned

1. Yro sBisieTcs HecymuM 31emeHToM B KM ¢ 3epHUCTBIM HanoJaHUTeaeM?

a) Marpuia; 0) HarOJHUTENb; B) MAaTPUIIA U HATIOJIHUTEIb

2. Kaknmu crieraabHBIMU CBOMCTBAMHY O0JIAJA0T CUTAILIBI?

a) MarHUTHBIMU; 0) TEPMOCTOMKOCTHIO; B) TEMIOCTOMKOCTHIO

3. Urto 00ycroBieHa BEICOKAS IPOYHOCTh HUTEBUIHBIX KPUCTAIIOB?

a) BBICOKOH TUIOTHOCTHIO JIe(heKTOB; 6) Majoi IIIOTHOCTHIO A€()EKTOB; B) MAJIbIM pa3MepoOM
3epHa



3ananue Ne5

1. Kak BausieT Ha CBOMCTBA 3€pHUCTOTO HAMOIHUTEIS €10 U3MEIBYCHUE?

a) yBEJIMYMBACT IMPOYHOCTH;0) YMEHbIIAET NPOYHOCTH; B) HE BIUSAET

2. Kakoii MakcUMaJIbHBIN MTepenaj TEMIEPATYP BbIAEPKUBAIOT CUTAIIIBI?

a) 1o 500°C; 6) mo 1000°C; B) mo 1500°C

3. OcHoBHo# HepocTatok KM ¢ 01HO- U IByMEpHBIM aIMUPOBAaHUEM

a) BBICOKAsi XpYIKOCTh; 0) HU3Kas yAeIbHas IPOUYHOCTD; B) HU3Kasi MEXKCI0€Basi MPOYHOCTh

3ananue Neb

1. Kakoe o6bpeMHOE comepkaHie 3epHUCTOTO HAITOJIHUTENIS B MOPOIIKOBBIX KM?
a) He meHee 25%:; 6) He menee 50%; B) He meHee 75%

2. Cnnassel Tuna CAIl ynpoyHeHbl yacTuIiaMu

a) MgO; 6) Si0O,; B)AI20,

3. Kakoil tuameTp UMEeI0T HUTEBUAHbBIE KPUCTAILIBI?

a) 10 5 MxM; 6) 10 10 MKM; B) 70 5 MKM

3aganue Ne7

1. Jns xakux KM ucnons3yetcst xapakrepuctuka lkp?

a) TUCIIEPCHOYIIPOUYHEHHBIX; 0) BOIIOKHUCTBIX C HEMIPEPHIBHBIM HATIOJHUTENEM; B) BOJOKHHCTHIX
C IUCKPETHBIM HAIOJTHUTEIIEM

2. JlucriepCHOYIIPOYHEHHBIE CIJIaBbl HA OCHOBE HUKEJIS COJAEPKAT YaCTHUIIbI

a) MoOs; 6) Al20;; B) ThO,

3. Kakoe oTHoOI1lIEHHE JUIMHBI K IUAMETPY XapaKT€PHO JIJIi HUTEBUIHBIX KPUCTAILIIOB?

a) 10; 6) 100; B) 1000

3amganue Neg

1. Kakoe o6beMHOE coziepkaHie 36pHUCTOTO HAITOJHUTENS B JUCIIEPCHOYNPOYHEHHBIX KM?
a) 1...15%; 6)10...20%; B) 6omee 20%

2. Kakyro pa®ouyro Temreparypy UMerOT AUCIIEPCHOYNPOYHEHHbBIE CIJIaBbl HA OCHOBE HUKES?
a) 600°C; 6) 1000°C; B) 1400°C

3. Kakue BoJIOKHA MMEIOT HaOOBIIYIO TPOYHOCTh?

a) OopHbIe; 0) yriieponHbIe; B) HUTEBUIHBIC KPUCTAJUIBI TYTOIUIABKUX COSIMHEHHUN

3amganue Ne9

1. Kakoro pa3mepa yacTHILIbI COJepkKaTcs B TUCHIEPCHOYNPOUYHEeHHbIX KM?
a) meHee | MkMm; 0) 6ostee 1 MkMm; B) Gornee 10MKM

2. Kakyto paGouyto Temneparypy umerot criasel Tuna CAII?

a) 200°C; 6) 300°C; B) 500°C

3. VYaenbHast MPOYHOCTH PaBHA

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

3ampanue Nel(

1. K xakomy By KM OTHOCSATCSI HUKEJIEBBIE CIUIaBbl, COJIEPKAIIME IBYOKHUCHh TOPUS WU
raduus’?

a) BOJIOKHUCTBIM; 0) MOPOIIKOBBIM; B) AUCTIEPCHOYIIPOUYHEHHBIM

2. Kakumu ciennanbHbIMH CBOMCTBaMH 001aar0T crutaBsl Tuna CAIL?

a) TETUIOCTOMKOCTHIO; 0) )KapONpPOYHOCTHIO; B) U3HOCOCTOMKOCTBIO

3. IIpu kakom crocobe apMUPOBAHUS JOCTUTAETCS HaOOIIee BHICOKAsE MEXKCIOEeBasi MPOYHOCTH?
a) pU OTHOMEPHOM apMHUPOBaHUM; O) MpU ABYMEPHOM apMHUPOBaHUH; B) TP 0OBEMHOM
apMUPOBAHUU
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3ananue Nell

1. Kakue KM sBAsIOTCA U30TPOIHBIMU ?

a) C 3ePHUCTHIM HAIOJIHUTENIEM; 0) C BOJIOKHUCTHIM HANlOJHUTENEM; B) CO CIIOUCTHIM
HaTOJTHUTETIEM

2. Kakoe xonmuecTBO IByOKHUCH TOPHS WK TahHUS CONEPIKUTCS B AUCTIEPCHOYTPOYHEHHBIX
HUKEJIEBBIX CIIIaBax?

a) 2...3%; 6) 5...10%; B) >10%

3. Kakoii yron Mex 1y ofHOHANpPaBICHHBIMU CIIOSIMH BOJIOKOH 00€CTIE€YMBAET U30TPOMHOCTD
cBoiictB KM?

a) 42 rpanyca; 6) 72 rpamyca; B) 90 rpamycoB

3amganue Nel2

1. namerp Hanonuurenst KM He npeBbliaer

a) 10 mxm; 0) 100MxkM; B) 1 Mm

2. "3 gero cocrout CAII?

a) U3 aJIFOMUHUEBOM MaTpUIIbL,YIIPOYHEHHON YacTUIIaMU HUTPUAA aJIOMUHUS; 0) U3
QIIOMUHUEBON MaTPULBLyTPOYHEHHON YaCTUIIAMU OKHMCHU aJIFOMUHMUS; B) U3 CTEKIITHHOM
MaTpHIIbI, yIIPOYHEHHOW YaCTUIIAMU KPUCTAJUIMIECKIX BEIIECTB

3. Kakas yknaznka obecriedrBaeT MaKCUMAJIbHYIO pealn3aliio MPOYHOCTH BOJIOKHA B CBOMCTBAaX
KM?

a) oqHOMepHasi; 0) 1ByMepHasi; B) 00beMHas

3ananue Nel3

1. K xakomy tunny KM otHocsATCS cUlbl?

a) K MOPOLIKOBBIM; 0) K JMCIIEPCHOYNPOYHEHHBIM; B) K BOJIOKHUCTBIM

2. Crnael Tuna CAIl umeroT Matpuily

a) MarHueBylo; 0) aJIFOMUHHUEBYIO; B) CTEKJISIHHYIO

3. dnsa kakux KM cnpaseniuBo BeipaxkeHue 6ck=P[ocHVH+oM(1-VH)]

a) C HAIlOJTHUTEJIEM U3 HENPEPhIBHBIX BOJIOKOH; 0) C HAIIOJHUTEIEM U3 IUCKPETHBIX BOJIOKOH; B)
C 3€pPHMCTHIM HAIOJIIHUTEJIEM

3aganue Nel4

1. CrnaBsl Tuna CAII otHOCsTCS K KM

a) IUCTIEPCHOYTIPOYHEHHBIM; 0) MOPOIIKOBBIM; B) BOJIOKHUCTHIM

2. YeM OTIHYACTCS CUTAIIBI OT CTEKON?

a) TBEPJIOCTHIO; 0) TEPMOCTONKOCTHIO; B) XUMUUYECKON CTOMKOCTHIO
3. Koapdunment peanusanuu mpovHOCTH BOJOKHA UMEET 3HAYCHUE
a) meHee 1; 6) Oonee 1; B) paBHoe 1

3amganue Nel5

1. K xakomy Tunny KM oTHOCSTCS TBEpAbIE CIUIaBbI?

a) K IOPOUIKOBBIM; 0) K JUCTIIEPCHOYNPOYHEHHBIM; B) K BOJIOKHUCTBIM

2. Cnnassel Tuna CAII umerot marpuily

a) METAJUIMYECKYIO0; 0) KEpaMUUECKYIO; B) CTEKIISTHHYIO

3. Ilpu xakoM 00BEMHOM COJIEpKAHUU BOJIOKHA MPOYHOCTh KM HaunHaeT nanats?
a) >30%; 6) >50%; B) >70%

3ananue Nel6
1. Yro sBnsieTcs: CUIIOBBIM 31eMeHTOM B KM ¢ BOTIOKHUCTBIM HaOJTHUTEIEM?
a) marpuiia; 0) HAMOJHUTENb; B) MAaTPUIIA U HATIOJIHUTEIb
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2. Kaxo#l HaroJHUTENb UMEIOT CUTAJLIIBI

a) BOJIOKHUCTBIH; 0) 3€pHUCTBIH; B) KOMOMHUPOBAHHBIN

3. s kakux KM xapakrepHa aHU30TpONUS CBOWCTB?

a) TUCTIEPCHOYIIPOYHEHHBIX; 0) BOJIOKHUCTHIX C OTHOMEPHOU YKIIaJIKON BOJIOKOH; B)
BOJIOKHUCTBIX ¢ 0ObEMHOMN YKIIaJKOM

3ananue Nel7

1. Kakne KM ucnions3ytoT A1 U3TOTOBIIEHUS METAIIIO00pabaThIBAIONIEr0 HHCTPYMEHTA?

a) CAII; 6) TBepable CIIaBbl; B) TUCIIEPCHOYIPOUYHEHHbIE HUKEJIEBBIE CILIABBI

2. Kakoe 00beMHO€ coziep kaHue 3€pHUCTOTO HAMOJIHUTEINS B TUCHIEPCHOYIpouHEeHHBIX KM?
a) 1...15%; 0) 10...20%; B) 6osee 20%

3. IIpn ncnonb3oBanuy kakux KM KOHCTpYKTOp IOTydaeT BO3MOXKHOCTh YCHIINBATh MaTepHUall
JIeTay B HauboJiee HarpyKeHHOM HalpaBJIeHUH?

a) TUCIEPCHOYIIPOUYHEHHBIX; 0) C IUCKPETHBIMU BOJIOKHAMU; B) C HEMIPEPHIBHBIMU BOJIOKHAMU

3amganue Nel&

1. Cnnassel Tuna CAII otHOCsTC kK KM

a) C 3ePHUCTHIM HAIMOJIHUTENIEM; 0) C BOJIOKHUCTHIM HAMIOJHUTEJIEM; B) C KOMOMHHUPOBAHHBIM
HaIOJIHUTETIEM

2. 1o xakoro ypoBHS TOBBIIIAET Pab0OUyI0 TEeMIIEpaTypy HUKEJIEBBIX CIUIABOB JUCTIEPCUOHHOE
yIpOUHEHHUE?

a) 10 0,5 T, Marpuusr; 6) 1o 0,7 Tru. Marpuner; B) g0 0,9 Trut. marpuiisl

3. Yem oOycnoBieHa BbICOKasi MPOYHOCTh HUTEBUIHBIX KPUCTAILIOB?

a) BBICOKAsI TUIOTHOCTH JI€(EKTOB; 0) MaJION TJIOTHOCTHIO 1€(EKTOB; B) MaJIBIM Pa3MEPOM 3€pHa

3amganue Nel9

1. TBepable cIIaBbl UMEIOT HAIIOJHUTEID

a) 3€pHUCTBII; 0) BOJOKHUCTBIH; B) CJIOUCTHIN

2. I3 yero cocrout cutauin?

a) U3 aJIFOMUHUEBOM MaTpHIIbl, YTPOUHEHHOMN YaCTHUIIAMH OKHUCHU aIIOMHHMUS; 0) U3 CTEKJIIHHON
MaTpHIIbl, yIIPOYHEHHON YaCTUIIAMU KPUCTANIMYECKUX BELECTB; B) U3 NOJIMMEPHOI MaTpuIlb,
YIPOUHEHHOU PYOJIEHBIM CTEKJIOBOJIOKHOM

3. Kakne KM npumeHsI0T 17151 U3rOTOBJIEHMS BEAYINX BaJIOB TPAHCIIOPTHBIX YCTaHOBOK?

a) MOPOIIKOBBIE; 0) BOJOKHHUCTHIE; B) TUCIIEPCHOYIPOUHEHHBIE

3amganue Ne20

1. Kakoro pa3mepa 3epHa UCIIOJIb3YIOTCS B TOPOIIKOBBIX KM?

a) meHee | MkMm; 0) 6ostee 1 MkMm; B) Gomnee 1 Mm

2. Kak nmony4aroT AMCHEpCHbBIE 3€pHA HAIOJHUTENS pazMepoM < 1 MKm?

a) MEXaHMYECKUM H3MelbIeHreM; 0) (a30Boil mepekpucTauIM3anneii; B) paciblICHIEM
paciuiaBa

3. OT 4ero 3aBUCHT BeIMUYMHA KacaTeJabHbIX HanpsikeHui B KM ¢ BOTIOKHUCTBIM HallOJIHUTEIEM?
a) OT IPOYHOCTU MATPHULIBL; 6) OT IPOYHOCTH BOJIOKHA; B) OT IPOYHOCTH CBSI3M MAaTPUIIbI C
HarOJIHUTETIEM
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