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1 Hexau, 3a7a4u ¥ IJIaHUPYeMble pPe3yJbTAThl 00y4eHHs 10 IMCHUILIHHE
2

K ocHOBHBIM meJIAM OCBOCHUS AUCHUIIIIMHBI «MaTCpI/IaJIOBeI[eHI/Ie» CJICAYCT OTHCCTH:

- HNOArOoTOBKa CTyA€HTAa K [JACATCIBbHOCTH B COOTBCTCTBHU C KBaJ'II/I(bI/IKaI_[I/IOHHOI‘/‘I
XapaKTepHCTHKOﬁ 110 HAITPaBJICHHUIO,

- IIO3HAHUC IIPpUPOAbI U CBOWCTB MATCpHAJIOB, a TAKIKC MCETOAOB HX YIPOYHCHHA IJIA
Hauboee B(b(l)eKTI/IBHOl"O HCIIOJB30BaHUA B TCXHHUKC.



K ocHoBHBIM 3aJavdyaM OCBOCHUSA TUCHUIIIINHBI ((MaTepI/IaJIOBCIIGHI/Ie)) CJICAYyCT OTHCCTU:

- UW3yYeHHE OCHOBHBIX TIOHATHH, TEPMHHOB M  OIpEIeNeHU B  00JacTH

KOHCTPYKIIMOHHBIX, HHCTPYMEHTAIbHBIX M (YHKIHMOHAIBHBIX MaTepHajoB (MapKHPOBKa,
CTPYKTypa, CBOMCTBA);

- MH3YUCHHUC COCTaBa, U CBOICTB COBpPCMCHHBIX MCTAJUIMYCCKUX U

CTPYKTYpPBI
HCMCTAJUIMYCCKUX MATCPHUAJIOB;

- OCBOCHHE OCHOB TEPMHYECKOH, XUMHKO-TCPMHUUCCKOM ¥ TEPMOMEXaHUUCCKOM
00paboTku;

- OCBOCHHEC BHJOB pa3ylnpovHSIOMIEH W YNPOYHSIOMEH 00paboTKu  (OTXKHT,
HOpMaJTU3aI¥sl, 3aKajIKa, OTITYCK, [IEMEHTAIUS | JIp.);

- U3y4yeHue HU3NUECKON CYIIHOCTH SABJICHHUM, MPOUCXOISIIIMX B MaTepHaaax B YCIOBHUAX
MPOM3BOJICTBA U IKCILTyaTallHu;

- OCBOEHHE OCHOBHBIX CBS3eH MCXKAY CTPOCHUCM MATCpHUAIOB U HX CBOMCTBaMM

(TBCpI[OCTBIO, IMPOYHOCTBIO, PI3HOCOCTOI>1KOCTBIO, nI1aCTUYHOCTBIO U I[p.);

- u3y4YeHHe OO0JacTU TPUMEHEHHUS paA3IUYHBIX COBPEMEHHBIX MAaTEepHAJIOB JUIS
M3TOTOBJICHUS MTPOTYKIIUN
Koa u HaumeHoBaHue HNuaukaTopsl 10CTHKEHUS KOMIIETEHIMHU
KOMIIeTeHI Uil
OIIK 5. Cnocoben NOIIK-5.1. 3HaeT 0OCHOBHBIE 3aKOHOMEPHOCTH,
HCIOJIb30BAaTh OCHOBHBIE NENCTBYIONINE B IPOLIECCE U3TOTOBICHUS
3aKOHOMEPHOCTH, MaIIHHOCTPOUTEILHBIX U3IEIUN TpeOyeMoro KauecTna,
NeCTBYIONIME B TIpOIECCe 3aJJaHHOT'O KOJMYECTBA IPU HAUMEHBIIINX 3aTpaTax
W3TOTOBJICHUS 00IIECTBEHHOTO TPyAa
MAIIMHOCTPOUTEIIHHBIX NOIIK-5.2. Ucnonb3yeT OCHOBHBIE 3aKOHOMEPHOCTH,
u3zIenuii TpedyemMoro NENCTBYIOIINE B TIPOIECCE U3TOTOBICHUS
KauecTBa, 3aJJaHHOTO MaIIMHOCTPOUTENbHBIX U3l TpeOyeMoro KayecTna,
KOJIMYECTBA MPU HAUMEHBIIIUX | 33IaHHOTO KOJMYECTBA MMPU HAUMEHBIINX 3aTpaTax
3aTparax OOIIECTBEHHOTO 00IIIECTBEHHOTO TPY1a
Tpyaa HMOIIK-5.3. Bnageet HaBBIKAMH U3TOTOBICHUS
MaIIMHOCTPOUTENbHBIX U3JeNUN TpeOyeMoro KayecTna,
3aJIaHHOTO KOJMYECTBA MTPY HAUMEHBIINX 3aTpaTax
0OIIIECTBEHHOTO TPY1a
2 MecTo TMCUMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
JlanHass ~ guCIUIUIMHA OTHOCUTCS K  oOssartenpHo dvacth (Bl.1)  ocHoBHO#
oOpa3oBaTeNbHOM  mporpamMmbl  OakalaBpuaTa  HampaBieHus — noarotoBku  15.03.05

«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIIeueHne MallTHHOCTPOUTEBHBIX TTPOU3BOICTBY.
Hucuumimnza «MarepruanoBeIeHUE)» B3aUMOCBSI3aHa JIOTUYECKHM U COAEPKATEIBHO-
METOJIMYECKHU CO CICAYIONMMH TUCIUIIIMHAMK U ipakTrkamu OOIT:
dusnka;
TeopeTnyeckass MEXaHHKA;
CorpoTHBIICHHE MaTePUAIIOB;
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TexHuueckue n3MepeHns U HOPMUPOBAHUE TOYHOCTH;
TexHoI0rNs MaIMHOCTPOEHUS.

Mertposorusi, CTaHIAPTU3AIMS U CePTUDUKAIHS
[Tponeccel u onepanuu GpopmMoodpazoBaHHUs.

3. CTpyKTypa H cofep:KaHue IUCHUNINHBI

OO6mmas Tpy10eMKOCTh JUCITUIUIMHBI COCTABIIAECT 4 3a4€THBIX €OUHUIL, T.e. 144 akamemude-

CKHX 4YacCOB.

3.1Buabl yueOHOI padoThl M TPYA0EMKOCTD

3.1.2 OuHo-3a04yHas popMa oOyueHus

Ne CemecTtpsl
n/n
Bua yueoHoii padoThl Kommaecrso
ry p 4acoB
4
1 | AyauropHble 3aHATHSA 36 36
B ToMm gucie:
1.1 | Jlexkuun 18 18
1.2 | CemuHapcKue/IpakKTHUECKUE 3aHATHS 10 10




1.3 | JIabopaTopHbI€ 3aHATHS 8 8
2 | CamocrosiTesqbHasi padoTa 108 108
3 | Ilpome:xkyTouHasi aTTecTamus
3adet/nud.3auer/3K3aMeH 9 9
Hroro 144 144
3.2TemaTuvyecKuil JIaH U3YYEHHUS] AUCHUIINHbBI
3.2.2 OuHo-3a0uHas hopMa oOydeHus
TpynoemMKocTb, 4ac
AvyauropHas padora
: P P Camo-
No Pa3zjiesbl/TeMbl Cemnu- | J1aco- Tpaxk- ;:g’:
n/n AMCUMUIIMHBI Beero | Jlex |TAPCKHC parop- e
MIPaKTH- cKas | Has
102078 HBIC 3a-
YeCcKue nojaror | pa-
HATUS
3aHATUA oBka | Oorta
BBeznenue. ATOMHO-KpUCTamyeckoe | 35 4 2 2 27
CTpOeHHEe U CBoiicTBa BemlecT. [1naB-
JICHUE W KPUCTAJUTU3AIUS
1 [Inactuyeckas nedopmanms. Pekpu-
CTaJUTA3ALHSI.
CmaBel 1BOMHBIX cucTeM. I[lpaBuiio
(a3 ['mb0ca.
JlnarpamMma COCTOSIHHS «oKene3o-yrie- | 37 5 3 2 27
2 pom». Cranu u uyryHsl. [IpeBpaienus

IIpH HArp€BC M OXJIAXKJICHHUMU.




Tepmuueckass 00paboTKa CTamei.
YeTbIpe OCHOBHBIX MPEBPAILICHUS MPU
HarpeBC¢ M OXJIAKACHHUU. HpOKaJ'H/IBa-
€MOCTh M 3aKaluBaeMocTh. OTITyCK-
Hasi XpPYIKOCTb.

BnusiHue nerupyrommx 3J1€MEeHTOB Ha
KPUTHYECKHE TOYKH W TPOLECCHI MPH
HarpeBe M OXJAXJICHUM CTaleH.
OcHoBHble Ki1acchl cranei. CtanaapT-
Hasi MApKUPOBKA.

WHCTpyMEeHTabHBIE CTAIH; OBICT-
pPOpEXyIMe CTald; KOHCTPYKIUOH-
sele cranu. CocTtaB, TepMuyeckasi 00-
pabotka u obnmactu npumeHenus. He-
PKaBeIOIIHE CTAIH.

35

27

)KaponpquLIe U TEIJIOCTONKHE CTaIu
u cmiaaBel. CIiaBEI HA OCHOBE OBCT-
HBbIX MCTAJIJIOB (CHJ'IaBLI AJIFOMHHUA,

37

27

MarHusi, THTaHa, MEJIH )

Hemeramnmueckne MaTepuaisbl.

KOMHO3I/II_II/IOHHBIG MaTcepuajbl.

Hroro | 144 18 10 8 108

3.3Conep:kanue TUCHMILIUHBI

Ne
paszjerna

OcHOBHOE COJACPpIKaHUC

1

IIpenmer marepuanioBenenusi. OcHOBHbIE 3Tanbl pa3BuTus meramuioBeneHus. .K. Yep-
HOB U ILII. AHOCOB — OCHOBONOJIO)KHUKM HAy4YHOI'O METAJUIOBEJICHUA. 3HAUYECHUE U
00J1aCTH IPUMEHEHHUSI METAJUIOB, CIVIABOB M IPYTHX MaTepHAJIOB B HAPOJHOM XO3SICTBE.
VYcnex oTeuecTBEHHOro MaTepuanoBeneHusi. OCHOBHBIE THUIIBI KPUCTAJIMYECKUX peIle-
TOK. THIIBI ME)KAaTOMHOM CBA3U. MeTaimmmdecKkas CBs3b.

[ToHsATHE TEPMOAMHAMUYECKOTO MOTEHIMANa U ¢cBOOOIHON 3Hepruu. [Tomumopdusie npe-
BpameHus. PeanbHoe cTpoeHune kpuctamumdecknx Ttenl. Knaccugukanus nedekroB Kpu-
CTAJUIMYECKOTO CTpoeHus. TodeuHsle, JUHEWHbIE, TOBEPXHOCTHBIE NEPEKThl U MX BIMS-
HHUE Ha (U3NKO-XMMHYECKHE CBOWCTBA METAJUIOB U CIUIABOB. JIMCIOKALMYU U UX BIHMSIHUE
Ha MexaHudeckue cBorictBa. Koutyp u BekTop broprepca.

[TnaBneHue ¥ KPUCTAILTU3AIMS C TTO3UIMIA TEPMOJUHAMUKNA. AMOpP(HBIE METAITHUYECKUE
matepuansl. Ilapamerpsl kpucramsannu. KuHertuka. CBs3p BEIWYMHBI 3€pHA C Ia-
pameTrpaMu Kpuctauzanui. Monuduimposanue. Poct kpucramios u ux ¢opma. Jlena-
putbl. CTpyKTypa JIUTOTO CINTKA.

V3MeHeHne CTPYKTYpHl U (PU3HKO-MEXaHMYECKUX CBOMCTB METAIJIOB MPH XOJIOIHOMW IjIa-
ctuueckoi negopmanuu. CTpyKTypa U CBOMCTBA IpH HAarpeBe XOJI0AHOAEe()OPMUPOBaH-
HbIX MeTaJu1oB. Pexpuctaimumsanus. Temneparypa pekpucraum3anuy. Binusnue Bennuu-
HbI 36pHA Ha (U3UKO-MEXaHNYECKHUE CBOWCTBA. Pa3HO3epHUCTOCTh, KPUTHUECKAs! CTEIIEHb
nedopMarum.

JluarpaMmbl COCTOSHUSL M UX 3Ha4eHHE B pa3pabOTKe HOBBIX CTalel M CIUIaBOB. DKC-
NEpUMEHTAIbHBIE METOJbI MOCTPOeHUs auarpamm coctosiHus. I[IpaBuno a3 ['mb6ca.
Jnarpamma COCTOSIHUSL CUCTEMBI C IIOJHOW HEPAaCTBOPUMOCTBIO B TBEPAOM COCTOSIHMM.
Teopus sBTeKTHYECKOM Kpucraumsauuu. IIpaBuino orpeskoB. J[marpamma COCTOSHMSA
JIByX KOMIIOHEHTOB, 00pa3yIOIIUX HEIPEPbIBHBIN psiJl TBEPAbIX PACTBOPOB.




JennpuTHasi TUKBalMS U €€ BIUSHUE HA GU3NKO-XUMUYECKUE CBOMCTBA
CIIJIaBOB. ﬂHanaMMa COCTOSIHHSI KOMIIOHCHTOB C 3BTCKTUUYCCKHUM MPCBPAIICHUCM U IIC-
PEMEHHON OrpaHWYEHHOW pPAaCTBOPUMOCTh B TBEPIAOM COCTOSIHUHU. JlUcmiepcHO-TBeEp-

ACTOTHNC CIIITaBbl T X TCPMMUHCCKAs UGpaGuu\a.
CTpOCHI/IC U CBOMCTBA YHMCTOIO Kele3a. I[HarpaMMa COCTOSAHUA KCJIC30-YTIICPOU. KpaT-

Kasl XapaKTepUCTHKA KOMIIOHEHTOB U (a3. CtabuibHas [uarpamma xene30-rpadur.
Knaccugukanus cnaBos sxenesa. [IpeBpamenus, nmpoTekaromue B HanOoee Xapakrep-
HBIX CIJIaBaX METACTaOMIIbHOM TnarpaMMbl KeJne30-UEMEHTHUT

benble uyrynsl. CTpyKTypHBIE cOocTaBIstonIe 1 Ga3oBblil coctaB. CBoWCTBA U IPUMEHE-
Hue Oenbix yyryHoB. Cepble uyryHbl. MapkupoBka, cBoiicTBa U npumeHeHue. [lonoBuH-
4aTelii 4yryH. BiausHue cocTtaBa, yClIoBUil OXJaXICHUS HAa CTPYKTYpY M CBOMCTBA Uyry-
HOB. MoauduuupoBanue.

Beicokonpounsle uyryHbsl. CTpyKTypa, MapKMpOBKa, CBOWCTBAa U IpuMeHeHue. KoBkue
yyryHsl. I'paduk oTxura 6enoro 4yryHa Ha koBkuil. CBOMCTBa, MapKHUPOBKA U MPUMEHE-
Hue. Tepmuueckas 00pabOTKa UyTyHOB.

Ilenb 1 Ha3HaYeHHE TepMUYecKoil 00paboTKu. Pexumbl Tepmuueckoit 00padboTku. Uersl-
pe OCHOBHBIX MIpeBpaieHus B ctainu. OOpa3oBaHHe ayCTeHUTa Mpu Harpese cranu (1-e
npeBpatieHue). Mexanusm, KuHeTHKa nporecca. M3orepmuueckue nuarpamma o0pa3oBa-
HUS ayCTEHUTA. 3EPHO ayCTEHUTA.

Pacman aycrenurta Ha GeppUTHO-IIEMEHTUTHYIO CMECh TIPH MEJICHHOM OXJIAKIEHUU (2-€
npeBpalieHre). MexaHu3Mm M KMHeTHKa mporecca. DaKkTopbl, ONpeAessione KUHETHKY
npeBpatieHus. JluarpaMma M30TEpMHUUYECKOTO pacnaja aycTeHuTa. PasHoBuAaHOCTE dep-
PUTHO-LIEMEHTUTHON CMECHU: HEpJIUT, COPOUT, TPOCTUT, OeitHUT. [loHsATHE O TepMOKUHe-
TUYECKUX JUarpammax.

[TpeBpaiieHre aycTeHUTa B MApPTEHCHUT MPU OBICTPOM OXJIAXKICHHUHU. 3aKajka ctaiu (3-e
npeBpatieHre). MexanusMm U KMHEeTHKa mpolecca 3akajiku. CTpoeHue U CBOMCTBA Map-
TeHcuTa. OCTaTOUHBINA ayCTeHUT U 00paboTka xononoM. OTIyck 3akaleHHON ctanu (4-e
npespauienue). Hasnauenue, nens otmycka. [Ipoiecchl, mporekaromue Mnpu OTIyCKe
3aKaJeHHOM ctanu. OTIyCKHask XPYIKOCTh U CIIOCOOBI €€ yCTPaHEHHUs!.

Orxur cramu. PasHoBumHOCTH 3akanku cranu. Oxmaxparoniue cpensl. [loHsTHe
3aKaJIMBAEMOCTH M TNPOKAIMBAEMOCTh cTalu. KpuTuueckas CKOPOCTb OXJIAKICHMS.
Tepmomexannyeckass o0pabotka. CrocoObl MOBEPXHOCTHOTO YHPOYHEHMsS. XUMHKO-
TepMuueckas oopadotka cramu (XTO).

Knaccudukanus npumeceii B ctanu. Llens n Ha3HaueHHe IerupoBanus. BiausHue nerupy -
IOIIHMX 3JIEMEHTOB Ha CTPYKTYpY M CBOICTBa CTasieii: paCTBOPUMOCTH B keJe3e, kKapouao-
o0Opasyroiiasi crocoOHOCTh, BIUSHUE HA KPUTHYECKUE TOUKH M U] Py3nOHHBIE MPOIIEC-
CBI.

MapxkupoBku ctanu B P® u 3a pydexxom. Knaccuduxarus serupoBaHHBIX CTaleH.
OO6oOmeHHas: CTpyKTypHasi [uarpaMMa XpOMOHUKENIEBbIX cTajeit (nuarpamma Hleddue-

pa).

WNHcTtpymenTanbable cTanu. KOHCTPYKIMOHHBIE YIy4dlIacMble M LIEMEHTYEMbIE CTAJIU.
Cocras, Tepmuueckas 00padoTka 1 cBoiicTBa. O0IaCTH IPUMEHEHHUS.

CoBpemennble ObicTpopexyme cranu CocraB, Tepmuueckas o0paboTka M CBOMCTBA.
OO6nactu npuMeHeHusl.

Hepxageromue cranu. [IpuHnun jgerupoBaHus, TepMudeckas oopaboTka. Beicokonpoy-
Hble KOHCTPYKLMOHHBIE ctanu. CocTaB, TepMuyeckas o0padoTka, cBoiictBa. [lpyxuHHbIE
CTaJIN.

XaPOHquHBIC CTaJIn U CIIJIaBBbI.
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OcHOBHBIE TIOJIOKEHHUSI TEOPUH >KapompodHOCcTU. COCTaB KapOMPOUYHBIX CTallel W CIiia-
BOB, TepMUYecKasi 00paboTKa 1 CBONCTBA.
Mens u crutaBel Ha ee ocHoBe. JlaTyHu u Opon3bl. CocTaB, CTPYKTypa, IPUMEHEHHE.
AmtoMuHuit U ero criasel. Jlutele u nedopmupyemblie criaBbl. TUTaH W CIIaBBI HA €TO
OCHOBE.
[TopomikoBbie, KOMIIO3UITMOHHBIE, aMOP(HBIE MAaTEPUAIIHI.
Knaccugukanus HeMeTaJuIMIeCKUX MaTeprUaioB
[InacTmacchl TepMOIUIACTHYHBIE, Ta30HANOJIHEHHBIE, 31acToMmepbl. CocTaB, CBOICTBA,
MIpUMEHEHNE.

[Tonumepsl. CocTaB, CBOMCTBA, IpUMEHEHUE. J[peBecHbIE MaTEpHAIbI.

TeMbl, BBIHOCMMBbIE HA CAMOCTOSITEIbHYIO IPOPA0OTKY:

[TosryueHne MOHOKPHUCTAIIOB U aMOP(HBIX METAILJIOB.

KoHcTpykunoHHbIE cTalli ¢ 0COOBIMH TEXHOJIOTHYECKUMHU CBOHCTBAMHU.

XUMHUKO-TepMuYecKasi o00padoTKa cTaju.

OO6nacTu NpUMEHEHUs OJIMMEPOB B TEXHHKE.

Hanoxpucramueckue matepuansl. CTpyKTypHas quarpamma XpoMUCThIX craneil. Cra-
JIM Pa3InYHbIX KJIACCOB U TPYIIIL.

CtpyKkTypHas 1uarpaMmma JIETUpOBaHHBIX cTajiel (quarpamma llleddraepa).

Hepkaseromue craau MapTeHCUTHOTO, (eppUTHOro kiaccoB. CocraB, TepMuyeckast 00-
paboTka, CBOMCTBA.

BnusHue xpoma Ha moTeHIMal Keje3a B pa30aBICHHBIX KHUCIOTaX. 3aKoH «1/8 Mouis».
Hep:xaseromue cranu.

WHcTpyMeHTabHbIe HU3KO- M CPEAHETIETUPOBaHHbIE CTAJIM; COCTaB, TepMHUecKass o0pa-
0O0TKa, CBOMCTBA.

WHcTpyMeHTanbHbIe BBICOKOJIETMpOBaHHbIE cTann Tuna «X12». CocraB, TepMHuYecKas
00paboTtka. Bropuunas TBepocTh ipu oTirycke crainu 160X12MO.

Brictpopesxymue cranu. CoctaB u TepMuueckas o0paborka craneit P18 u POMS.

breicTpopexymue cranu. BiausHue BaHagus v kobajbTa Ha CBOMCTBA OBICTPOPEKYIIHUX
craneun

Merannokepamuyeckue TBepzble cruiaBbl. COCTaB, TEXHOJOTHS IOJIY4YEHHSI TBEPHbIX
craBoB. Kepamuueckue u cBepXTBep/ible MHCTPYMEHTAIbHBIC MaTEPUAIIbI.

SIBneHue mMoJ3ydyecTH METAJJIOB U CIUIABOB IIPHU IOBBIIIEHHBIX Temreparypax. JKa-
POIIPOYHBIE CTAJIU U CIUIABBI, COCTaB, Te€pMUYECKas 00paboTKa, CBOUCTBA.

[[MapukonogmmmankoBbie ctanmu. CocTaB W TepMmuueckas oOpabotka. TpebOoBanus,
HpeabsaBIsieMble, K IMIAPUKOMOAIIMITHUKOBBIM CTAJISIM.

CmuiaBbl Ha ocHOBe anmomMuHusA. CocTaB, TepMHuYecKas 00paboTKa, CBOMCTBA, HA3HAYCHUE

CrunaBbl Ha ocHoBe MarHusi. CocTaB, TepMuYeckas 00paboTKa, CBOMCTBA, HA3HAUCHHE.

CmaBsl Ha ocHOBe Mean. CocTaB, TepMudeckas 00paboTka, CBOMCTBA.

[onmmmnuukossle criasbl. CocTas, CBOMCTBA, 00J1aCTH IPUMEHEHUS.

KoMmno3unmonssle Matepuainsl. J(ucrnepcHo-ynpodyHeHHsle xkapornpounsie KM.. Bonok-
HHUCTbIe KOMIO3ULMOHHBIE MaTepuaibl. Ciioncteie KM.

4Y4yeOHO-MeTOANYEeCKOe U HH(POPMAIHOHHOE 00ecTedeHue

4.1HopmaTuBHbIe 10KyMeHTHI M 'OCTHI

1. ®enepanbHbiif 3akoH oT 29 nexadpst 2012 roga No 273-D3 «O6 obpazoBanuu B Poc-
cutickoit denepanuuy (C USMEHEHUSIMU U JOTIOJTHEHUSIMH );

2. @enepalibHBII rOCyAapCTBEHHBI 00pa30BaTENbHBIN CTAaHAAPT BHICIIETO 00pa30BaHUS
(ypoBeHb OakanaBpuara) o HarpaBieHHI0 MoAroToBku 15.03.05 KoHCTpYKTOPCKO-TEXHOIOTH -
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gyeckoe 00ecnevyeHrne MallMHOCTPOUTEIbHBIX MPOU3BOJACTB (C M3MEHEHUSMHU U JIOTOJTHEHUSIMHU

oT 26 Hos10pss 2020r., 19 urons 2022r., 27 deBpans 2023r.), yTBepKIASCHHBI MpukazoM Mu-

HHUCTEPCTBOM 00pa3oBaHus M Hayku Poccuiickoit @enepannu ot 17 aBrycra 2020 roma, Ne 1044.
3. [Ipuka3z MuHucTepcTBa HAyKH U BhIcIIero oopazoBanus P® ot 6 anpens 2021 r. N

245 "O6 yrBepxxaeHuu [lopsiika opraHu3aluy 1 OCYIIECTBICHUs 00pa30BaTEIbHOM 1E€ATEIbHO-

CTH 10 00pa30BaTeIbHBIM ITPOrpPaMMaM BhICIIEr0 00pa3oBaHUs - MporpaMMaM OakajiaBpuaTta,

IporpaMMaM CHelHaJInuTeTa, IporpaMMaM MarucTparypst"”

4.20cHOoBHas JuTEepaTrypa

1 Jlaxtun FO.M., JleontseBa B.I1. MarepuanoBenenue: YueOHUK i By30B. — M.:
Anpsanc,2013. — 528c.

2. borogyxos C.U., Kosuk E.C. Matepuanosenenue: YueOHUK a7 By30B. - CTapblit
Ocxkon: OO0 «THT»,2013.- 536¢.

3. bonpapenko, I'. I'. Matepuanosenenue : yueOHuk /uig By30B / I'. I'. bonnapenko,
T. A. Kabanosa, B. B. Peibainko ; nog penakuueii I'. I'. bBonnapenko. — 3-e uzn., nepepad. u
nor. — Mocksa : M3parensctBo KOpaiit, 2026. — 381 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-17884-5. — Texkcr : anexTpoHHbIi / Obpa3zoBarenbHas iatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/582762 (nara oopamenus: 31.01.2026).

5. Camrynos, C. B. MarepuanoBenenue : yaeoHoe mocooue st By3oB / C. B. CarryHoB.
— 3-e u3n., ucnp. u gon. — Cankr-IletepOypr : Jlans, 2025. — 208 ¢. — ISBN 978-5-8114-
6367-1. — Tekcr : anexTpoHHbIH // JlaHb : 37eKTpoHHO-0MOIMOoTeuHast cuctema. — URL:
https://e.lanbook.com/book/491399 (nata obpamenus: 31.01.2026). — Pexxum noctyna: s
aBTOPH3. IOJIb30BATEIICH.

4.3/lonosiHUTEIbHAS JIUTEPATYPA

l. Apszamacos b.H. Marepuanosenenue, M. MI'TY um. baymana, 2008r., -648c.
Comnnes HO.I1. Marepuanoseaenune, M. MUCuC, 2000r.- 600c.

3. I'ynses A.IL. MetannoBenenue (7-oe uznanue). M.: U3n-Bo « Anbsiaey, 2012r. —
644 c.

4. Poros, B. A. MarepuanoBezeHne B MaIMHOCTpOeHUH. KOHCTpYKIIMOHHBIE U
(byHKIMOHATIBHBIE MaTepUaIbI | yaeOHUK /i By30B / B. A. Poros, I'. I'. [To3usik. — 3-e u3., uc-
np. 1 gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 176 ¢. — (Briciiee o6pa3oBaHue). —

ISBN 978-5-534-20801-6. — Texcr : anexkTpoHHbIH / O0pa3zoBarenbHas atdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/558801 (mara o6pamenus: 31.01.2026).

4.4951eKTpOHHBIE 00pa30oBaTeIbHbIE PecypChl

1. UHTEpHET-pecypchl BKIIIOUAIOT Y4eOHO-METOINYECKUE MaTepUaibl B 3JIEKTPOH-
HOM BHJE, MPECTABJICHHBIC Ha caiiTe www.mami.ru B paszzueine «budmnoreka MockoB-
ckuit [Tomurex» (http://lib.mami.ru/ebooks/).

2. ObC «YHuBepcurerckas 6ubauoTeka omnatea» ( https://biblioclub.ru);

4.5)InnieH3u0HHO€e U CBOOOIHO pacnpocrpaHsaeMoc NNIporpaMmMHO€ obecme-
YCeHHE


https://biblioclub.ru/
http://lib.mami.ru/ebooks/
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1. Omepannonnas cuctema Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-
612508131616 Oducusie mpmioxenus, Microsoft Office 2013 (wnmm HUxKe) — Microsoft Open
License. Jlnensus Ne 61984042

2. Microsoft Project 2013 Standart 32- bit/x64 Russian. AutuBupycHoe 10 Avast (6ec-
IUIaTHasl BEPCHsl)

4.6CoBpemennble mpodeccnoHalbHbIE 0a3bl JAHHBIX U HHPOPMALIMOHHbIE

ClIpaBOYHLIC CUCTEMBI

1. CHpaBO‘IHO—HpaBOBaﬂ CHUCTCMBbI ((KOHCYJ'IBT&HTHJ'IIOCZ HeKOMMep‘{eCKaH HUHTCPHCT-

Bepcus» https://www.consultant.ru/online/

2. OdunmanbHBIN HHTEpHET-MOpTal MpaBoBOM MH(opMaru http://pravo.gov.ru

3. Poccuiickast HargmoHanbpHast ononunoreka http:/www.nlr.ru

4. 3BbC «IPR» https://www.iprbookshop.ru/
5. ObC "Jlanp" https://e.lanbook.com/

6. EauHoe 0KHO JocTyna K O6D330B3.T€J'ILHBIM pecypcam DenepanbHbIi MOpTaI

http://window.edu.ru

7. Hayunas snexTpoHHas 6ubnuoreka http://www.elibrary.ru

8. Poccuiickast rocygapcTBeHHas OubmmuoTeka http://www.rsl.ru
9. OBC «YHuBepcurerckas OnOIMoTeKa oHIaia» https://biblioclub.ru/index.php

10. OBC HOpaiit https://urait.ru/

SMarepuajibHO-TEXHHYECKOE O0ecnevyeHune

HanMmeHoBaHMe cHeLUAIbHBIX MOMEIICHUN H

MTOMEIICHUH I CAMOCTOSITEIBHONU PabOThI

OCHAIIIEHHOCTh CIIEIUAJILHBIX MOMEIIEHUH U
TIOMENICHUH I CAMOCTOSITEIbHOM PaOOThHI

VYyeOHast ayTUTOpHS JICKIIHOHHOTO THIIA
Nel301,

yaeOHo-1aboparopHsIil kopmye, 144000,
MockoBckast 0071acTh, T.2JIEKTPOCTab,
ya.llepBomaiickasi, 1.7

MynbsTuMeauiiHoe 000py10BaHKE, SKPaHHbI,
KOMILIEKT MeOeln.

VYueOHast aytuTOpHs 7151 3aHATHI ceMUHap-
ckoro tima Ne 1506,
y4ueOHo-1abopaTopHsIil kopiryc, 144000,
MockoBckasi 00J1acTh, T.OJIEKTPOCTAb,
ya.IlepBomaiickas, 1.7

KommiekT mebenu, nepeHOCHON MYJIbTH-
MEJIMUHBIN KOMIUIEKC (TPOCKIIMOHHBIN SKpaH,
MIPOEKTOP, HOYTOYK)

VYueOHast ay TuTOpUS KypCOBOTO MPOESKTUPO-
Bauusa Ne 1304,

y4ueOHo-1abopaTtopHsIil kopiryc, 144000,
MockoBckasi 0671acTb, T.2JIEKTPOCTAb,
ya.IlepBomaiickasi, ;1.7

KommiekT mebenu, MyJIbTUME TUIHHBIT
KOMIUIEKC (MPOEKIIMOHHBIN 3KpaH, MPOEKTOP,
HOYTOYK), KCEPOKC

6MeToanuyeckue peKoOMeH AU

6.1MeToauyeckne peKOMEHAAIMY /ISl IPenoaaBaTeJis 0 OPraHu3anumn

00y4eHuUs



https://urait.ru/
https://biblioclub.ru/index.php
https://www.google.com/url?q=http://www.rsl.ru&sa=D&source=editors&ust=1772110253495787&usg=AOvVaw2onk86uc0SOX0jNQAkmvef
https://www.google.com/url?q=http://www.elibrary.ru&sa=D&source=editors&ust=1772110253495444&usg=AOvVaw1LiO9JL2vhK4gFnH2I72oK
https://www.google.com/url?q=http://window.edu.ru&sa=D&source=editors&ust=1772110253494999&usg=AOvVaw2FnEoEHmDgnP4OMne2fA73
https://www.google.com/url?q=http://edu.ru/&sa=D&source=editors&ust=1772110253494802&usg=AOvVaw2IEkfkOfqOq8wr4uD_mPc8
https://www.google.com/url?q=http://window.edu.ru/&sa=D&source=editors&ust=1772110253494598&usg=AOvVaw3uB-9iIyOa3_heG0sVaegK
https://www.google.com/url?q=https://www.iprbookshop.ru/&sa=D&source=editors&ust=1772110253494009&usg=AOvVaw1-35PZB6Vu4Pvi5z8qS-A7
https://www.google.com/url?q=http://www.nlr.ru/&sa=D&source=editors&ust=1772110253493615&usg=AOvVaw2fKJCWEmLaYnOt5xhVBMfJ
https://www.google.com/url?q=http://pravo.gov.ru&sa=D&source=editors&ust=1772110253493306&usg=AOvVaw1L6dPN6o2BcixwuVjts2sM
https://www.google.com/url?q=https://www.consultant.ru/online/&sa=D&source=editors&ust=1772110253492929&usg=AOvVaw3QsxEY2LmtHw5pU7WbS-6f
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B3aumMoneiicTBue mnpemnopaBaTens €O CTYACHTaMH MOMKHO pa3[IelIUTh HA HECKOIBbKO
COCTaBJISIOIUX — JICKLIIUOHHBIE, IPAKTUYECKHE U J1a00paTOpHBIE 3aHATUS U KOHCYIBTHPOBAHUE.

[IpenopaBarens OKEH MOCIENOBATEIbHO BBIUMTATh CTYIEHTaM psJ JEKLUUH, B XOJ€
KOTOPBIX CIIEAyeT COCPEAOTOYNUTh BHUMAHME HA KIIOYEBBIX MOMEHTaX KOHKPETHOI'O
TEOPETUYECKOI0 MaTepuasa, a TakKe OpraHu30BaTh MIPOBEJCHUE MMPAKTUUECKUX 3aHATUN TaKUM
o0pa3oM, 4TOOBl aKTMBM3MPOBATH MBIIUIEHUE CTYIEHTOB, CTHUMYJIHPOBATH CaMOCTOSITEIbHOE
U3BJICUCHUE MMM HEOOXOIWMOW WH(OPMAIMM W3 Pa3IMYHBIX HCTOYHUKOB, CPAaBHUTEIHHBIN
aHalIM3 METOJOB PpELICHUH, CONOCTaBJICHHWE MOIYYEHHBIX pE3yJabTaToB, (OPMYIUPOBKY MU
apryMEHTaIMI0 COOCTBEHHBIX B3IVISI0B HA MHOTHE CIIOPHBIE MPOOIEMBI.

Ilepen HavanoM npenojaBaHus NpenoJaBaTeI0 HEOOX0UMO:

- U3YyUYUTh pabouylo MporpamMmy, eju ¥ 3aa4u AUCHUIIINHBL;

- YEeTKO Mpe/CTaBlIATh cebe, Kakue 3HaHWsA, YMEHHMsS U HaBbIKM JOJDKEH NPHOOpecTH
CTY/JIEHT;

- IO3HAKOMUTCSI ¢ BUAaMHU Y4eOHON paboThI;

- U3YUYUTh COJEpKAHUE PA3/IEIIOB AUCIUIIINHBIL.

B xoze 1eKIMOHHOr0 3aHATHS IPEenoiaBaTelb 10JKEH Ha3BaTh TeEMY, yueOHbIe BOIPOCHI,
03HAKOMHUTb CTYJEHTOB C II€PEYHEM OCHOBHOM M JOIOJIHUTENbHOM JMTEpaTypsl IO TEME
3aHATHSL.

Bo BcrynurenbHONW wacTM JieKUMH OOOCHOBAaTh MECTO U POJb HM3y4yaeMOM TeMbl B
y4eOHOH TUCIMITIMHE, PaCKPBITh €€ paKTH4ecKoe 3HaueHue. Eciau unraercs He nepBas JIeKLus,
TO HEOOXOIMMO YBS3aTh €€ TeMy C NpeAbLAyIIeH, He Hapyllas JIOTUKUA H3JI0KEHHsS y4eOHOTO
Mmatepuana. JIekiuro cienyer HauuHaTh, TOJIBKO YETKO 0003HAYUB €€ XapakTep, TEMY U KpYyT TeX
BOIIPOCOB, KOTOPBIE B €€ X0/1e OyIyT pacCMOTPEHBI.

B ocCHOBHOI wuacTM JEeKIMH CIIeAyeT pacKpblBaThb COJEpkKaHuE Y4eOHBIX BOIPOCOB,
aKLEHTUPOBAaTh BHHUMAaHUE CTYJIEHTOB Ha OCHOBHBIX KaTETrOpHUsX, SBICHMUSX U Ipolieccax,
0COOEHHOCTSX UX NPOTEKaHUs. PacKpbIBaTh CyIIHOCTb U COJIEPKAHHUE PA3IMYHBIX TOUEK 3PEHHS
U HayyHBIX MOJIXOJOB K OOBSCHEHHIO TEX WM WHBIX SBIEHHH U mporeccoB. Cremyer
apryMeHTHPOBaHO 0OOCHOBATh COOCTBEHHYIO MO3UIHIO TI0 CHOPHBIM TEOPETUUYECKHUM BOIPOCAM.
[TpuBoauTh NpuMephl. 3aJaBaTh M0 XOAy H3JIO0XKEHUS JEKLIMOHHOIO MaTephajla pUTOPUYECKHE
BONPOCHI U CaMOMy JaBaTh Ha HMX OTBET. DTO CHOCOOCTBYET AKTMBM3ALUU MBICIUTEIbHON
JIESITEJIBHOCTH CTYJICHTOB, TOBBIIMICHUIO MX BHUMaHUS U MHTEpeca K MaTepuaiy JIEKIHMH, €€
conepxanuto. [IpernonaBatens JOMKEH PyKOBOJUTH pabOTOM CTYAECHTOB MO KOHCIIEKTHPOBAHUIO
JEKIMOHHOTO MaTepuaia, MoJ4epKUBaTh HEOOXOAUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX
MOJIOXKEHUH U3yyaeMol TeMbl, 0000 BbIEISISI KATErOpUIHHBIN anmapar.

B 3aximounTensHON YacTH JIEKIUH HE0OXOAMMO c(OopMyInpoBaTh OOIIME BBIBOJIBI IO
TeMe, PacKpbIBAIOIIUE COAEP KaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JEKIMH. OOBSABUTH IUIaH
OUYEpEIHOTO MPAKTUYECKOTO WM J1a0OpaTOPHOTO 3aHATHS, JaTh KpPaTKUE PEKOMEHAALMU 110
MOJTOTOBKE CTYJICHTOB K NPaKTHUECKOMY 3aHATHIO WM J1abopaTopHoil pabote. OmnpenenuTsb
MECTO U BpeMsl KOHCYJIbTALlMU CTYJIEHTaM, IM0XKEJIaBIINM BbICTYIIUTh Ha 3aHATUU C JOKJIATaMH U
pedepaTaMu MO akTyalbHBIM BOIPOCAM 00CYk/1aeMON TEMBI.

Henp npaxkThueckux M Ja0OPATOPHBIX 3aHATHH - OOECHEUNUTh KOHTPOJIb YCBOEHUS
y4eOHOro Martepuana CTyAE€HTaMM, pacIlUpeHue U yriiyOJeHue 3HaHWM, MOJIyYeHHBIX MUMH Ha
JeKIHUSIX U B XOAE CaMOCTOSITEeNbHON paboThl. [loBbimenue 3¢dekTHBHOCTH MPaKTUYECKUX
3aHATHM JOCTHraeTrcs IOCPEACTBOM CO3/1aHUS TBOPYECKONM OOCTAHOBKM, pacroJjararoiiei
CTYZICHTOB K BBICKA3bIBAHWIO COOCTBEHHBIX B3IJISIOB U CYXKICHHUHN MO 00CYKIaeMBIM BOIIPOCaM,
KEJTAaHUIO y CTYJICHTOB OpadoTaTh y TOCKH IIPH PELICHUHU 3aad.

Ilocne kaxa0ro JIEKIUOHHOrO, J1a0OpaTOPHOTO M INPAKTUYECKOrO 3aHATHSA CHENATh
COOTBETCTBYIOIIYIO 3alUCh B )KypHAJIaX yueTa IOCEUIaeMOCTH 3aHATHH CTYACHTaMH, BBISICHUTD Y
CTapOCT YUEOHBIX TPYII NPUYNHBI OTCYTCTBUS CTY/IE€HTOB Ha 3aHATUAX. [IpoBOAUTH TpyNIIOBbIE
Y UHJUBUlyaJIbHbIE KOHCYJIBTAIUU CTYAE€HTOB IO BOIPOCaM, BOSHUKAIOLIUM y CTYJIEHTOB B X0J1€
UX IOJArOTOBKM K TEKylled M MPOMEXYTOYHOM aTTecTaluu IO Yy4eOHOW JUCLMILIUHE,
PEKOMEH/10BaTh B ITOMOILb YUeOHBIE U Ipyre MaTepHalbl, a TAKXKe CIPAaBOUHYIO JTUTEPATYpY.
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OK3aMEH WJIH 3a4eT IO AUCHUIUIMHE TIPOBOAUTCA B (’popMe YCTHOr0O OTBE€Ta C
Hocneny}omeﬁ HHI[HBHHyaHBHOﬁ 6€C6ILOI71 CO CTYACHTOM Ha OCHOBC KOHTPOJIBHBIX BOIIPOCOB.
OHGHKa BBICTABJIACTCA TIPCHIOAABATCIIEM U OOBSABIACTCA MOCJIEC OTBETA. HpeHOHaBaTGHB,
HpI/IHI/IMaI-OH_II/Iﬁ 3a4CT MWJIM OK3aMCH, JIMYHO HECCT OTBCTCTBCHHOCTL 3a IMIPABUJIIBHOCTDH
BBICTABJICHUSA OLICHKU.

6.2MeToauyeckne yKa3aHus /151 00y4al0UUXCsl 0 OCBOCHUIO
JUCIHHUILIHHBI

B xoJe JIEKIIMOHHBIX 3aHATHI OOYYarOIIMMCS PEKOMEH]IYETCS BBITIONHATE CIICAYFOIINE
JNEHCTBUS: BECTU KOHCIIEKTHPOBaHKE yUueOHOrO MaTepualia; oopanaTh BHUMaHUE Ha KaTeTOpUH,
(OpMYJIMPOBKH, PACKPHIBAIONINE COJIEP)KaHUE TEX WJIM MHBIX SIBJICHHUA M TPOIECCOB, HAyYHBIC
BBIBOJIBI M TMPAKTUYECKUE PEKOMEHIAIMU [0 WX MNPUMEHEHHUIO;, 3aJaBaTh IPEToJaBaTEII0
YTOYHSIIONINE BOIPOCHI C IENIBI0 YSICHEHUS TEOPETUYCCKUX ITOJIOKCHHM, Pa3pelieHus] CIIOPHBIX
CUTYaLH.

JKenarembHO OCTaBUTH B pa0OYMX KOHCIIEKTAX IOJIA, HA KOTOPHIX BO BHEAYJIHTOPHOE
BpEeMsSI MOXKHO CJIeNIaTh MOMETKH U3 PEKOMEHJOBAHHOW JTUTEPATYpPHI, TOTOIHSIONINE MaTepual
MPOCITYIIAHHON JICKIIUU, a TaKXe IOJYCPKHUBAIOIINE OCOOYI0 BaXKHOCTh TEX WM WHBIX
TEOPETUYECKHUX TOJIOKEHUH.

[Ipy TMOATOTOBKE K MPAKTHYSCKUM 3aHIATHIM OOYYAIONIUMCS HEOOXOIUMO H3YYUTh
OCHOBHYIO  JINTE€pATypy, O3HAKOMHUTBCSA C JOIMOJHHUTEIBHONH JIUTEpPaTypod, HOBBIMHU
MyOUKAIUSIMA B TIEPHOAMYSCKUX H3JAHUAX: KypHamax. [Ipy 3TOM ydecThb peKOMEHIAIUU
npenoAaBatenss U TpeOoBaHHsl y4eOHOU mporpamMmbl. B XoJe MOATOTOBKM K MPAaKTHUYECKUM
3aHATHSAM HEOOXOJMMO OCBOUTH OCHOBHBIC IIOHSATHS W METOJUKH pacueTa IoKa3aTeleH,
OTBETUTH HA KOHTPOJILHBIE BOMIPOCHI.

B TedeHWe mNPaKTHYECKOTO 3aHATHS CTYICHTY HEOOXOJHMMO BBINTOJHUTEL 3a/IaHUS,
BBIIaHHBIE MPETOaBaTEeNIeM, UTO 3aUUTHIBACTCS KaK TeKyIas paboTa CTyIeHTa.

JIJis 3aKperuieHnsT MPAKTUYSCKUX HABBIKOB CTYICHTAM MOTYT OBITh BBIJIAaHBI THIIOBBIE
WHAWBUAYaIbHbBIE 33aHUS, KOTOPbIC JOJDKHBI ObITh CIAHBI B YCTAHOBJICHHBIN MpernoiaBaTeieM
CpoK. BeITIOJTHEHHBIE 3aJaHKS OIEHUBAIOTCS Ha OIECHKY.

Lenr BBIMOTHEHHWS WHAMBHIYalbHON KOHTPOJILHON pabOTHI: MpoBepKa YMEHUH U
HABBIKOB CaMOCTOSITEIIBHOTO PEIICHUsT KOHKPETHBIX 3a/a4 M0 JAHHOMY pPa3jey JUCIUTUIINHEI,
MPOBEPKa JIOTUYECKOT0 0OOCHOBAHUS PEIICHUS, YMEHHI TPUMEHEHHE TEOPETUIECKUX 3HAHUHN K
pEIIeHUIO 3a/1a4.

CamocTosTenbHass pabora sBISETCS OJHUM M3 BUJOB  Y4YeOHBIX  3aHATHU.
CaMmocTtosiTennbHass paboTa HampaBieHAa Ha CaMOCTOSATEIBHOE W3YYCHHE OTICIBHONH TEMBI
y4eOHOM AMCUUIUIMHBI U SBISETCS 00S3aTeNbHOM I KaXAoro oOydaromierocs, ee o0beMm
ompeseNsseTcss Y4eOHBIM IUTAaHOM. AYJHTOPHAs CaMOCTOSTENbHAs padoTa MO JUCIHMILTAHE
BBITIOJTHSETCS] Ha YU4eOHBIX 3aHATHUSIX IO/ HEMOCPEACTBEHHBIM PYKOBOJICTBOM TMPEINOIaBaTeNsl U
[0 ero 3aJaHuio. BHeayauTOpHAas CcaMOCTOSATEIbHAas padoTa BBITIONHSAETCS CTYJCHTOM IIO
3aJJaHUIO TIPEToIaBaTensi, HO 6€3 ero HeMOCPECTBEHHOTO yUacTHsl.

3amaun caMOCTOSITEIBHON pabOThI CTyIeHTA!
pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON padOoTHI;

OCBOCHHC COACPIKAHUA NJUCIHUIIIINHBI,

yrayOleHne colepiKaHus U OCO3HAHUE OCHOBHBIX MOHSATUHN TUCIUTUIMHEI;

UCTOJIb30BaHUE MaTepraa, COOpaHHOTO M MOJIYYEHHOTO B X0OJI€ CAMOCTOSATEIbHBIX 3aHATHIA
U1t 9 PEKTUBHOM MOATOTOBKH K 3a4eTy/9K3aMEHY.

Buapl BHEAyAUTOPHON CAMOCTOSITENTLHON paOOTHI:
- CaMOCTOSTENIBHOE U3yUYEHUE OTACIBHBIX TEM IUCLUIUINHBI,

- IIOATrOTOBKA K JICKIMOHHBIM 3aHATHUAM,
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- HOATOTOBKA K CCMUHApaM 1 NNPAKTUYCCKUM 3aHATUAM;

- oopMIICHHE OTYETOB IO BBHITIOJTHEHHBIM JIA0OPATOPHBIM pabOTaM M MOJATOTOBKA K UX 3aIIIHTE;

- BBITIOJTHEHHE pacueTHO-rpaduueckoit padoThI.

JI1s1 BBITIONTHEHUS JTI000TO BHUJIa CAMOCTOSITEIbHOW pabOThl HEOOXOAMMO MPOUTH CIIEeTY -
FOILIAE ATallbI:
oTpesieNIEeHUE 1IeJIU CaMOCTOSITEIbHOM paboThI;

KOHKpETU3alus MMO03HABaTEIILHOM 3aJa4u,

CaMOOIICHKA TOTOBHOCTH K CAMOCTOSITECIILHOM pa60Te;

BBIOOp aJIEKBAaTHOTO CIIOC00a IEUCTBUS, BEAYIIETO K PEHICHUIO 3a/1a4H;

IJITAHUPOBaHUE PabOTHI (CAMOCTOSITEIbHON MIJIM C TIOMOIIBIO TIPEOIaBaTelisl) HaJl 3a/laHUEM;
OCYIIIECTBIICHHE B TIPOIIECCE BHITOIHEHUS CAMOCTOSTEIEHOW PaOOThI CAMOKOHTPOJIS
(MPOMEXYTOYHOTO M KOHEYHOTO) PE3YIHTATOB PA0OTHl M KOPPEKTHUPOBKA BHITIOIHEHUS PAOOTHI;
- pednekcus;

7PoH OLIEHOYHBIX CPEACTB

7.1MeT0oAbI KOHTPOJISA M OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHH s

dopma Jranbl
Kon HNuaukaropsl 10- P
HanmenoBanue KOHTPOJIA ¢popmuposa-
KoMIIe- CTHKEHHUSI KOMITe-
KOMIEeTEeHI[UH HuA (pa3aenbl
TeHUHH TeHUHH
AMCUUIIMHBI)
Crniocoben NOIIK-5.1. 3naer
HCIOJIb30BAaTh OCHOBHBIE
OCHOBHBIE 3aKOHOMEPHOCTH,
3aKOHOMEPHOCTH, NeicTByIOINE B
JIEUCTBYIOIINE B nporecce
rporecce U3TOTOBJICHUS
W3TOTOBIICHHS MaIIHHOCTPOUTEILHBIX
MalIMHOCTPOUTENBHBIX | U3JIeNHi TpeOyeMoro
u3nenuii TpedyeMoro | KayecrTsa, 3a/1aHHOTO
KauecTBa, 3aJ1aHHOTO KOJIMYECTBA MpHU
KOJIMYECTBA TPH HAUMEHBIINX 3aTpaTax KP
HAaUMEHBIIINX 3aTpaTax | OOLIECTBEHHOTO TpyAa vO
00IIeCTBEHHOTO a | UOTIK-5.2. T
OIIK 5. B ThyA Tewmsr 1-4
Hcrons3yer OCHOBHEIE JIP
3aKOHOMEPHOCTH, C
JICUCTBYIOIINE B
nporecce
U3TOTOBJICHUS

MaIHI/IHOCTpOI/ITCJIBHI)IX
U3JIeTHIA TpeOyeMoro
KauecTBa, 3aJaHHOI0
KOJIMYECTBA TIPU
HANUMCHBIIINX 3anaTax
OOIIIECTBEHHOTO TPyAa
MOIIK-5.3. Bnageer
HaBBIKAMH
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N3IrOTOBJICHUS
MAaIUHOCTPOUTEITHHBIX
u3nenui TpedyeMoro
Ka4yecTBa, 3aJJaHHOTO
KOJIMYECTBA TIPU
HAMMEHBIIINX 3aTpaTax
0OIIIECTBEHHOTO TPY/ia

7.211IkaJjia 1 KPUTEPUH OLICHUBAHMS Pe3yJIbTATOB 00y4eHHUsI

®opMa NPOMeKYTOUHOI aTTecTANMU: IK3aMeH.
[TpomexyTouHasi arrectanusi 0OyJarommxcss B popMe dK3aMeHa MPOBOJUTCS IO pe3ybTaTaM
BBITIOJTHEHHSI BCeX BUIOB y4eOHOW palboThl, MPeAyCMOTPEHHBIX YYEOHBIM IJIAHOM IO JTaHHOM
JUCLUIUINHE (MOJIYJII0), IPU 3TOM YYMTBHIBAIOTCS PE3YJbTaThl TEKYIIETO KOHTPOJS yCIIEBaEMO-
cTH B TeueHue cemectpa. OIlleHKa CTENEHU MAOCTHXKEHHUS OOyYarolMMHCS TIIaHHUPYEMbIX
pe3yJIbTaTOB 00YUYEHMsI 110 IUCLHUIUIMHE (MOJYJII0) IPOBOAUTCS MPENOAaBaTeIeM, BEIYIIUM 3a-
HATHUS 10 JUCHUIUIMHE (MOJYJI0) METOAOM 3KCHEepTHOM olleHKH. [lo uToramMm mpomexyTouHOM
aTTeCTallMy 10 JUCLHUILIMHE (MOJYJII0) BBICTABISETCS OLIEHKA «OTIMYHOY, «XOPOIIO», «yAOBIE-
TBOPUTEJILHOY» HITU «HEYAOBICTBOPUTEIHLHOM.
K nmpomexyTodHO# aTTecTaluu JOIMyCKAIOTCS TOJBKO CTY/ICHTHI, BBITIOJTHUBIIINE BCE BHJIBI y4eO-
HOM paboThI, IpeayCMOTpEeHHbIE paboyueil MporpaMMoil o AUCHIUTIIHHE.

IxaJja oneHUBAHUA

Onucanue

OTJIINYHO

BoinonHeHs! Bce BBl Y4eOHOH paloOThI, MpeayCMOTPEHHBIE yueO-
HbIM IIaHOM. CTYJEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUN, yMe-
HUM, HABBIKOB MPHUBEACHHBIM B TaOJMIAX MOKa3aTesel, OepupyeT
npuoOpEeTEeHHBIMU 3HAHUSIMU, YMEHUSIMH, HAaBBIKAMHU, TIPUMEHSIET UX
B CUTYallUAX MOBBIIMIEHHOH ciokHOCTU. [Ipu 3TOM MOTYyT OBITH H0-
MYIIEHb HE3HAYUTEIbHbBIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS MPH
AHATMTUYECKUX ONEpPALMIX, IEPEHOCE 3HAHUN U YMEHUN HAa HOBBIE,
HECTaH/IapTHBIE CUTYaLUH.

Xopomo

BrimonHeHBI Bce BHUJIBI Y4eOHOH pabOTHI, PeyCMOTPEHHBIC y4eO-
HBIM T1aHOM. CTyZIEHT JEMOHCTPHPYET HEMOIHOE, MTPABHIBHOE CO-
OTBETCTBHC 3HAHUH, YMCHHI, HABBIKOB MPHUBEJICHHBIM B TaOIUIAX
nokasaresei, Tu00 eclii TPy ATOM OBLIM JIOMYIIECHBI 2-3 HecyIe-
CTBEHHBIE OIINOKH.

Y 10BIIETBOPUTEIIBLHO

BrinonHeHs! Bce BUBI yueOHOUM pabOThI, MPEAYCMOTPEHHBIE yueO-
HbIM TUIAaHOM. CTYJEHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHMI, B
KOTOpPOM OCBEIlleHa OCHOBHasl, HanOoJjee BakHAsl YacTh MaTepuaa,
HO TPHU 3TOM JOMyIleHa OJHa 3HAUMTENbHAs OMMOKAa WM HETOY-
HOCTb.

HeynosnerBopurenbHo

He BemonHen oauH wnu Oosee BUAOB y4eOHOH palOTHI, Mpemy-
CMOTPEHHBIX YyueOHbIM IIaHOM. CTYyAEHT NEMOHCTPUPYET HEMoi-
HOE COOTBETCTBHE 3HAHWM, YMECHUW, HABBIKOB TIPUBEICHHBIM B Ta0-
TUIaxX MoKaszaresei, TOMyCKalTCs 3HAUUTEIbHbIe OMIUOKU, MPOSB-
JSETCS OTCYTCTBHE 3HAHWW, YMEHWH, HABBIKOB IO Py IIO-
KazaTenei, CTY/IEHT UCIBITHIBAET 3HAUUTENbHBIC 3aTPYyIHEHUS MPU
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ONEPUPOBAHUHU 3HAHUSIMU U YMEHUSIMU MIPU UX NEPEHOCE HA HOBBIE
CUTYaITUH.

Kpurepun ouenku sadopaTopHoii padoTsl

«5» (OTJIMYHO): BBIMIOJIHEHBI BCE 3aJaHUs JTA0OPAaTOPHOUM padOThI, CTYACHT YETKO U 0e3
OLIMOOK OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (xopo1110): BBIIIOJHEHBI BCE 33JaHUs J1a00paTOPHOI pabOoThI; CTYIEHT OTBETUII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSAMHU.

«3» (YIOBIETBOPUTEIBHO): BHIMIOJIHEHBI BCE 3aaHNUs 1a00OpaTOpHON paboThI ¢ 3aMEYaHu -
SIMU; CTY/IEHT OTBETHUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHHSIMU.

«2» (HEyJOBJIETBOPUTENBHO): CTYIEHT HE BBIIIOJIHIJ WM BBIIOJIHWI HENIPaBUIBHO 3a/1a-
HUS J1aOOpaTOpHON PabOThI; CTYJEHT OTBETUJI Ha KOHTPOJIBbHBIC BOIIPOCH! C OLIMOKaMU WM He
OTBCTUJI HA KOHTPOJIbHBIC BOIIPOCHI.

Kpurepun ouenkn ycTHoro onpoca (codece1o0BaHus)

OneHka «OTJIIMYHO» BBICTABIISETCS CTYJEHTY, €CJIM CTYEHT OPUEHTUPYETCS B TEOPETHYE-
CKOM MaTepHaje; UMEeeT IpEICTaBIeHne 00 OCHOBHBIX MOJAXO0JAaX K M3J1araéMOMy MaTepHaly;
3HAET ONPEIENICHUs OCHOBHBIX TEOPETUYECKHX IOHATUH M3JIaraéMON TEMBI, yMEET IPUMEHATH
TEOPETUYECKUE CBEICHMS Ul aHAIM3a MPAKTUYECKOT0 MaTepuasna, B OCHOBHOM JIEMOHCTPUPYET
TOTOBHOCTb IIPUMEHATH TEOPETUYECKHE 3HAHWS B IPAKTHYECKON NEATEIBHOCTH U OCBOCHUE
OOJIBIIIMHCTBA MOKa3aTesel POPMUPYEMBIX KOMIETECHITUH.

OneHka «Xxopouio» BBICTABIISAETCS CTYIEHTY, €CIIU CTYJEHT OPUEHTUPYETCS B TEOPETHYE-
CKOM MaTepualie; UMeeT IPEICTaBIeHHEe 00 OCHOBHBIX IIOAX0JAaX K U3JaracMoMy MaTepually, HO
3aTpyJHAETCS B OTBETAX Ha HEKOTOPBIE BOIPOCHI; 3HAET ONPEICIICHUS OCHOBHBIX TEOPETUUECKHUX
MOHSTUN M3JIaraeéMOi TEMbI, HO HE B IIOJIHOW MEpE OTPa)kaeT CyTh pacCMaTpUBAEMOM IPOOJIEMBIL,
B OCHOBHOM YMEET IIPUMEHATH TEOPETUYECKUE CBEACHUS I aHAIU3a PAaKTUYECKOro MaTepua-
J1a, B OCHOBHOM JEMOHCTPUPYET I'OTOBHOCTH NPUMEHATH TEOPETHYECKUE 3HAHUSA B IpaKTHUE-
CKOM JIesITeIbHOCTH U OCBOCHHUE OOJIBIIMHCTBA MTOKa3aTenell popMUpyeMbIX KOMIETEHIUH.

OneHka «yJ0BIETBOPUTEIBHOY BBICTABIISIETCS CTYIEHTY, €CJIM IT0Ka3aHbl HEIOCTATOYHbIE
3HaHUSA TEOPETUYECKOTrO MaTepuaja, OCHOBHBIX IOHATHI M3J1araéMoi TEMbl, HE BCErja ¢ Ipa-
BIWJIBHBIM M HEOOXOIMMBIM IPUMEHEHUEM CIIEHUAIBHBIX TEPMUHOB, IOHATHI M KaTETOPHii; aHa-
JIU3 MPAKTHYECKOro MaTepuasa OblT HEUETKHA.

OneHka «HEYJIOBIETBOPUTEIBHO» BBICTABISIETCS B CIydasiX, KOIJA HE BBINOJIHEHbI
YCJIOBUS, TIO3BOJISIOIUE BBICTABUTD OLICHKY «YOBJIETBOPUTEIBHO.

Kpurepun oueHKu KOHTPOJIbHOH PadoThl

Ouenka Kpurepuii oueHkn

OtimmyHO MIOJIHOE, TPABMWJILHOE BBITIOTHEHUE 3aJaHUH C OT/IEIbHBIMHU
HeJoUYETaMU;
BeInoniHeHue ot 90% u Golree.

Xopoio MPaBUJIbHOE BBIMOJHEHUE 33/IaHUN C HE3HAYUTEIbHBIM

KOJIMYSCTBOM OIIHOOK;
BhINIONIHEHHE Oottee 75% menee 90 %.

VY 10BIIETBOPUTEIHHO | BBIIIOJHEHWE OCHOBHOM YacTH 3aaHUi ¢ OMTHOKAMU;
BeITosIHEHUE Oottee 50% Mmenee 75 %.

HeynosnerBoputenb- | 9acTUYHOE BBHITIOJHEHUE 3a/1aHU (MEHEe TTOJIOBUHBI ); AOIYIIICHUE
HO 3HAYUTCIIBHOI'O KOJIMYCCTBA OH_II/I6OK;
BeInoJiHeHne MeHee 50%.

Kpurepuu onenku tecra:
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oTan4HO - 0T 90% 10 100% npaBUIBHBIX OTBETOB;

xopomo - oT 75% 1o 90% npaBUIIbHBIX OTBETOB;
YAOBJIETBOPUTENBHO - OT 50% 10 75% NpaBUIBHBIX OTBETOB;
HEYJIOBJIETBOPUTENHHO - MeHee 50% MpaBUIbHBIX OTBETOB.

7.301eH04YHbIE CpecTBA

HaumenoBanue [IpencraBnenue ore-
Ne | orenounoro cpen- Kpatkas xapakrepucTuKa OLEHOYHOTO HOYHOTO CPE/ICTBA B
oC CTBA CpeacTBa dOC
CpeAcTBO TIPOBEPKHM YMEHUW TPUMEHSTH
Kommiekt KoHTpoJIb-
1 KonTponbHas paboTa [momydeHHbIe 3HAHUS ISl PEIIeHUs 3a1ad - ncI)T;aa u
' (K/P) OIIPEAECIEHHOTO TUIA 110 TEME WK pa3Jie- a p
iy aHTaMm
CpeacTBO KOHTPOJISI, OpPTraHM30BaHHOE KaK
crieranbHas 0ecefa meIaroruaeckoro pa-
YCTHBIN onpoc  [DOTHUKA C OOy4aromIMMcsl Ha TEMbl, CBSI- Bonpocsr o
2.| cobecemoBaHHMe, PBaHHBIC C H3y4aeMOW JMCIUIUIMHOW, W | TeMam/pasjenam Jiuc-
(YO) PacCUMTAaHHOE HA BBISACHEHHE 00beMa 3Ha- LUTUTHHBI
HUMl O00ydarolerocss Mo OIpeAeIeHHOMY
azzeny, TeMe, mpoosemMe H T.1I.
CucreMa cTaHIApPTU3UPOBAHHBIX 3aJIaHUM,
3 Tect TIO3BOJISOIIAS ABTOMAaTU3UPOBATH @DOHJ TECTOBBIX
' (T) IpOLENYPY HU3MEPEHUS YPOBHS 3HAHUM WU 3a71aHui
YMEHHUH 00yJaromerocs.
CpencTtBo NMpOBEpKH YMEHUIN U HaBbI-
KOB TI0 HCIIOJIb30BAaHUIO J1ab0paTOpHOTO
3amuTa nabopa- 5 5 [IpumepHsbIe
. BaHUS W W3MEPUTEIBHBIX MPHOO-
4.| rtopHoii paGorer  [0OOPYAOBA sMeputTen probo BOIPOCHI JISI 3AIIUTHI
3JIP POB, 00pabOTKE SKCIIEPUMEHTANBHBIX JIaH-
(3JIP) 1a00paTOpPHEIX paboT
HBIX U WX CPaBHEHUIO C TEOPETUICCKUMU
pacyeTamu
WNrtoroBast ¢opma oreHku 3HaHUU. B
5 DKk3ameH BBICIIMNX  Y4EOHBIX 3aBEJACHUAX MTPOBOISAT-
. Bompocs! k 3k3aMeny
D) Ccsl BO BpeMs HK3aMEHAITMOHHBIX CECH
CHHA.
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KOHTpOJIbHI)Ie BOIIPOCHI U 3aIaHUA IJIA IIPOBEIACHUN HpOMe)l(yTO‘lHOﬁ arrecranmuun

DK3aMeH

Ne Bonpockl
Tumbl MmexxaToMHOU cBsi3U. CBOMCTBA BEIIECTB C HOHHON M MOHHO-3JICKTPOHHON (MeTauTiye-
CKOI) MEeXaTOMHOM CBs13bt0. O0JIaCTH MPUMEHEHUS] METAIUIOB U KepaMUKU. MeTajuiokepamu-

1 YECKHUE TBEP/IbIE CILIABBL

2 JleheKThl KpUCTAUTMYECKOTO CTPOCHHS METAUIOB: TOYCYHBIC, JIMHEHHBIC, ITOBEPXHOCTHBIE
JEeDEKTHI.

3 Kpucrammsanuus yuctbix MeTauioB. OCHOBHBIE apaMeTphl IpoLiecca KPUCTAIUTU3ALUT U UX
BJIMSHHUE HA 36PEHHOE CTPOCHHE METAILIOB. Y CIIOBHS MOIyYeHHUSI aMOP(HBIX METAILIOB.

4 BrnusiHre X05101HOM M1acTH4ecKoi AedopMaliuy Ha CTPYKTYpY M CBOMCTBA METAJLJIOB.

5 BnusHue HarpeBa xonoqHOAe(OPMUPOBAHHBIX METAJUIOB HA MX CTPYKTYPY M CBOMCTBa Me-
TaJUIOB.

6 Pa3H03epHUCTOCTH U MEXaHM3MBI €€ 00pPa30BaHMs B METAILIAX M CIIaBax. BimsHue pazHozep-
HUCTOCTHU Ha KQYECTBO M IKCIUTYaTAIlMIOHHBIE CBOMCTBA U3/IEIINH.

7 CrutaBsl aBoiHBIX cucteM. [IpaBuno a3 ['mb6ca. Cucrema «cBuHen-cypbMay. Kprcrammmsa-
IIUS ¥ CTPYKTYypa cIutaBoB «Pb-Sby. OBTekTHKA.

8 CrnaBel aBoiiHBIX cucteM. [IpaBuino ¢a3 I'nbbca. Cuctema «cepebpo-nayuianuin». Kpucra-
JU3alys CIU1aBoB. JIeHOpUTHAS JIMKBALKUSL.

9 JluarpamMMa COCTOSIHUSI C MIEPUTEKTUYECKUM IpeBpaiieHueM. Kpuctammmsauus 1 CTpyKTypa
CILIABOB.

10 Jlnarpamma COCTOSIHUSI CO CTOMKAM XMMHUYECKHM COoeqMHEeHneM. Kpucraimmm3anus CruiaBoB 1
UX CTPYKTYpa.

11 Kpucrammueckas 1 XuMH4uecKasi HEOTHOPOTHOCTb CTAILHOT'O CIIMTKA. 30HAJIbHAS JIMKBALIUS U
ee BIMAHME HAa TEXHOJOTMYECKYIO INTACTUYHOCTh M KOMILUIEKC (PU3MKO-MEXaHUUECKUX CBOWCTB
ropsiYeKaTaHbIX U TOPSTYEKOBAHHBIX 3aTOTOBOK.

12 | Imarpamma «wkerne3o-yriaepom». OcHoBHbIE (ha3bl, KpUTUYECKHE TOYKH M TEMIIEPaTyphbl

13 Huarpamma «oxene30-yriepoa». Ctanu u cruiaBbl. DOpMUPOBAHUE CTPYKTYPBI OCITBIX UyTY-
HOB.

14 | Nuarpamma «xkene3o-yriaepoma». GopMupoBaHre CTPYKTYphI 10- U 3a9BTEKTHUECKUX CTaJICH.
TeXHUYECKU YUCTOE HKEIE30.

15 | Tepmudeckas oO6paboTKa cTanu, eIU U Ha3HaueHue. YeTblpe OCHOBHBIX MPEBpAILCHUs TIPU
TepMUYECKOH 00paboTke. KpuTrnieckue TOUKH.

16 | O6pa3zoBaHKe ayCTeHUTA NPU HAarpeBe cTajiu (IepBoe npeBpariieHre). MexaHu3M U KMHETHKa
npoliecca.

17 | Obpa3zoBanue aycTeHUTa. 3epHO aycTeHuTa. [lepBuuHOe, AEHCTBUTENBHOE U HACIIEICTBEHHOE
3€pHO ayCTEHMTA.

18 | Pacan aycrenuta Ha (eppUTO-LIEMEHTUTHYIO CMECh TPH MEUICHHOM OXJIAKAECHUU (BTOpOE
npeBpaiieHue). MexaHusM U KMHETHKa mporiecca. «C»-00pa3Hble IuarpaMmbl U30TepMUYe-
CKOTI'0 paclia/ia ayCTEHUTA.

19 Ob6pa3zoBanre GeppUTO-IIEMEHTUTHON CMECH TPH MEUIEHHOM OXJIXKJICHUH aycTeHHuTa. Bimsi-
HHE TEMIIEpaTypbl U CKOPOCTH OXJIAXJICHUSI Ha CTPOCHHUE U CBOMCTBA (heppUTO-IIEMEHTUTHON
CMECH.

20 | IIpeBpaieHue ayCTeHUTa B MAPTEHCHUT MPU OBICTPOM OXJIXKICHUM — 3aKallka CTau (TpeThe
MIPEBPAIICHHE).

21 @DaKTOpBI, OIPEAEIAIONIME BBICOKYIO TBEPAOCTh 3aKAJICHHON CTANIH.

22 | Bausnue yrieposa Ha TBEpJOCTb 3aKajeHHOM ctanmu. Tepmudeckas 00paboTKa JO3BTEKTOU -
HBIX (KOHCTPYKIIMOHHBIX) U 3a3BTEKTOMIHBIX (MHCTPYMEHTAJIbHBIX) YIJIEPOIUCTHIX CTATIEH.

23 OcraTouHbIi aycTeHUT B 3aKajieHHOH cTam. O0paboTKa XOI0I0M.

24 OTnyck 3akajeHHOM cTaiy (deTBepToe npeBpaiieHue). [Iporiecchl, mpoTeKaromye Ipy OTITyC-
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ke. Hu3kmid, cpetHuii U BBICOKHH OTIYCK.

25 | Ormyck 3akaneHHoi ctanu. OTIycKHasi XpYIIKOCTh M METO/IbI €€ YCTPaHEHHS.

26 Bnusxue nerupyronmx 37I€MEHTOB Ha KpUTHUYecKHe TOYkH crayiu. Ctamu JieneOypUTHOrO
KJiacca

27 | Jlerupyromue 35ieMeHThl B cTaisX. [IpuHiunel ctanaapTHONM MapKUpoBKUA. CTand U CIUIaBbI
3aB0J1a «DJIEKTPOCTAIIBY.

28 | Bausaxue nerupyronmx 3J1eMEHTOB Ha MPOLECChl, MPOTEKAOLIHE MPU HArPeBe U OXJIAXKICHUU
CTAJICH.

29 Pa3sHOBHUIHOCTH 3aKaJIKU Y OTXKHUTA.

30 | CtpykrypHas quarpaMmma XpoOMHCTBIX cTasieil. CTaiii pa3InyHbIX KJIACCOB M TPYIIIL.

31 CrpykTypHas tuarpamMma JISTHpOBaHHbIX cTasnei (quarpamMa Llledduepa).

32 | HepkaBeromme craqm MapTEeHCUTHOTO, (eppuTHOro kiaccoB. CocTaB, TepMUUecKas oOpa-
00TKa, CBOMCTBA.

33 BrnusiHre Xxpoma Ha TIOTEHIIMAN JKelle3a B pa30aBIeHHBIX KUcIoTaX. 3akoH «1/8 moms». He-
PrKaBEOLLME CTANIN.

34 | UHCcTpyMeHTabHbIE HU3KO- U CpeTHETIETUPOBAHHBIE CTalIN; COCTaB, TepMUYecKas 00paboTka,
CBOMCTBA.

35 | UHCTpy™MeHTanbHbIE BHICOKOJIETHPOBaHHbIE cTany Tuma «X12». Cocras, TepMuieckast o0pa-
0otka. Bropuunas TBepaocTh npu ormycke cranu 160X 12Md.

36 beictpopexymme cranu. CoctaB 1 Tepmudeckasi 00padbotka craneii P18 u POMS.

37 | beictpopexymue ctany. BiusiHue BaHaust M KoOaJIbTa Ha CBOIMCTBA OBICTPOPEKYILIMX CTalel

38 | MeraymutokepaMU4ecKie TBep/ible crutaBbl. COCTaB, TEXHOIOTHUS MOTYYEHHS TBEPbIX CIUIABOB.
Kepamudeckne v CBEpXTBEp/Ible MHCTPYMEHTAIBHBIC MaTepPHUaIIbl.

39 | SIBneHue MoOM3y4eCTH METAIOB U CIUIABOB MPH MOBBIIIEHHBIX TeMiepaTypax. XKaponpouHbie
CTaJIN U CIUIaBbl, COCTaB, TEPMHUUECKasi 00pabOTKa, CBOMCTBA.

40 | HlapukonomumHuKoBbie cTamu. CocTaB u Tepmuueckas oOpadorka. TpeOoBaHus, MpeIbIB-
JsieMble, K HIAPUKOMOAIIMITHUKOBBIM CTAJISIM.

41 CrutaBsl Ha ocHOBe aimomuHUs. CocTaB, TepMHudeckas 00paboTKa, CBOWCTBA, HA3HAYCHUE

42 | Cronasel Ha ocHOBe MarHust. CoctaB, TepMuueckas 00paboTka, CBONCTBA, HA3HAUCHHE.

43 CrutaBel Ha ocHOBe Meau. CoctaB, TepMuyeckast 00pabOTKa, CBOMCTBA.

44 | lommmnaukoBble criaBbl. CocTaB, CBOWCTBA, 00IACTH MPHUMEHEHHUSI.

45 Komnosumonnsie marepuaiibl. JlucnepcHo-ynpouHeHHble skaporpounbie KM.. Bosoknu-

CThIe KOMIO3HIIMOHHBIC MaTepuaibl. Crionctoie KM..

KoHTposibHbIe BONPOCHI M 32/1aHNs /1151 IPOBeIeHUsI TEKYIero KOHTPOJIsS

IIpuMepbl BONPOCOB M 3aJaHUH JISl 3aIIIMTHI JIA00paTOPHOIi padoToi

Bapuant Ne 1

Kaky1o KprCTaIITMUECKYI0 PEIIETKY UMEET MapTeHCUT 3aKaJICHHOW CTalIl
a) 00BEMHO-IICHTPUPOBAHHYIO KYOUYECKYIO.

0) TpaHeeHTPUPOBAHHYIO KyOHYECKYIO

B) TETparoHajIbHYIO.

I') FeKCaroHaJIbHYIO.

Bapuant Ne 2

Kakas cTpykTypa Kene30yriaepoIucThIX CINIABOB COOTBETCTBYET MAaKCUMAIIbHOW TBEPJOCTH.
a) eppur

0) LIEMCHTHUT

B) ayCTCHUT

I') HEPIUT
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YcTHBIN onpoc

Ne Bormpocst

1 THunbl MEKATOMHOM CBSI3H.

2 JleexThl KpUCTAIUTMYECKOTO CTPOESHHSI METAILIIOB

3 Kpucrannuszaiys YucTbIX METAILIOB.

4 Brustare Harpea xomoqHoAe(pOpMUPOBAHHBIX METAIOB HA UX CTPYKTYPY U CBOMCTBA.

5 BrusiHue XomomHOM ruactiyeckoi aeopMaliui Ha CTPYKTYpY M CBOWMCTBA METAIOB U
CILIABOB.

6 Pa3H03epHUCTOCTh, MEXaHU3MBI €€ 00pa30BaHuUs

7 ITpaBuio ¢a3 ['mbbca..

8 Kpucrammsamys cruiaBos. JleHapuUTHAS JIMKBALUS.

9 Jlnarpamma cocTOSIHUS C HEPUTEKTUYECKUM MPEBPAILICHUEM.

10 Jnarpamma COCTOSIHUSI CO CTOMKMM XMMHUYECKUM COeArHEeHrneM. Kpucrammszanuys cruia-
BOB U UX CTPYKTYpa.

11 Kpucraimmueckas n xuMudeckasi HCOTHOPOAHOCTh CTATBHOTO CIIMTKA

12 Jlnarpamma «oxesne30-yraepoy. OcHoBHBIE (a3bl, KPUTUUECKUE TOUKH U TeMIIePaTyphbl

13 Juarpamma «xkene3o-yraepoay. Cramu u cruiaBel. DopMupoBaHHE CTPYKTYPBI OETIBIX
YYT'YHOB.

14 Juarpamma <okene3o-yriepom. GopMHpOBaHUE CTPYKTYPBI J0- U 3a3BTEKTHYECKUX CTa-
nel. TeXHUYEeCKH YHUCTOE JKEEe30.

15 Tepmuueckast 00paboTKa cTaiy, 1eJIM 1 Ha3HAYECHHE.

16 O0pa3oBaHue aycTeHUTa MPH HarpeBe CTaaM (IepBoe npeBpalleHne). MexaHusM u KuHe-
THKa IIpoLiecca.

17 OO6pa3zoBanue aycteHuTa. 3epHO aycTeHuTa. [lepBudHOe, TeHCTBUTEIEHOE M HACIICACTBEH-
HOE 3€pHO ayCTEHUTA.

18 Pacnan aycrennra Ha heppUTO-LIEMEHTUTHYIO CMECh TTPU MEIEHHOM OXJIXKACHUH (BTO-
poe mpeBpaienue). MexaHusM U KuHeTHKa mporiecca. «Cy»-00pas3Hble TuarpaMMbl U30-
TEPMUYECKOr0 Paca/ia ayCTEHUTA.

19 O6pazoBanne (QeppUTO-IIEMEHTUTHON CMECH TPU MEICHHOM OXJIaXKIICHUM ayCTEHHTA.
BnusiHue Temmeparypbl M CKOPOCTH OXJIaXIICHHSI HAa CTPOCHHE W CBOWCTBa (heppHTo-
IEMEHTUTHOHN CMECH.

20 [IpeBparienne aycTeHUTa B MApTEHCUT TMPH OBICTPOM OXJIXKACHUU — 3aKajKa CTaiu (Tpe-
ThE MPEBpAILICHHE).

21 Otmyck 3akaneHHO# cramu (4eTBepToe mpeBpailenue). [Iporieccel, mpoTekaromye mnpu
otirycke. Hu3kuid, cpetHuil M BBICOKMHA OTIYCK.

22 Otnyck 3akasieHHOH ctaimu. OTIycKHasi XpyNKOCTh M METO/IbI €€ YCTPaHEHUSI.

23 BnusiHue nerupyronmx 31eMeHTOB Ha KpUTHYecKre TOUkU ctani. Cranu jene0ypuTHOro
KJ1acca

24 Jlerupyromye 3eMeHTsl B cTasiX. [[puHImIbl ctangapTHo MapkupoBku. CTaiy v cruia-
BbI DaBOJIOB «DJIEKTPOCTAJIb.

25 PasHoBraHOCTH 3aKanKy U OT)KUTA.

26 Heprkagetorue craiy MapTeHCUTHOTO, peppHUTHOTO KilaccoB. CocTaB, TepMuyeckas oopa-
0O0TKa, CBOMCTBA.

27 Heprkaseromme crany.

28 HHcTpyMeHTanbHble HU3KO- U CpeIHEJIETMPOBaHHbIE CTaIM; COCTaB, TepMUUecKas oOpa-
0OTKa, CBOMCTBA.

29 HHcTpyMeHTanbHble BBICOKOJIETHpOBaHHbIe cTaimu Tuna «X12». Cocras, TepMuyeckast 00-
pabotka. Bropuunas TBepaocTh ipu otnycke ctamm 160X12MO.

30 Brictpopexymme cramu. CoctaB U Tepmudeckast 00padoTka craneii P18 u POMS.

31 beicTpopexynme ctanu. BiwsHue BaHamwsi 1 KoOaJbTa Ha CBOMCTBA OBICTPOPESIKYIIINX
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CTaJIeH.

32 Meramnokepamuueckue TBepaple CruiaBbl. (CocTaB, TEXHOJOTHS IMOIYYEHHS TBEPIbIX
crtaBoB. Kepamudeckue v CBEpXTBEPIbIe HHCTPYMEHTAILHBIC MATEPUAITBI.

33 SIBieHUE MON3yUecT METAJIOB U CILIABOB NP MOBBILLIEHHBIX TeMIiepaTypax. XKapomnpou-
HBIC CTAJIM U CIUIABBI, COCTAB, TEPMHUYECKass 00pabOTKa, CBOMCTBA.

34 HlapukonommumnarkoBeie cranmy. CocTaB M TepMmuueckas o0paborka. TpeOGoBanus,
MIpeABSBIsIEMble, K IAPUKOOIIUITHUKOBBIM CTAJISM.

35 CruiaBbl Ha ocHOBe amoMuHus. CocTaB, TepMUYecKas 00paOdOTKa, CBOMCTBA, HA3HAYCHUE

36 CruiaBel Ha ocHoBe MarHus. CocTaB, TepMHUdeckast 00paOOTKa, CBOWCTBA, HA3HAYCHHE.

37 CrnaBbl Ha ocHoBe Meau. CoctaB, Tepmuueckasi 00padoTKa, CBOMCTBA.

38 [NommmnaukoBkle criaBbl. COCTaB, CBOWCTBA, 00IACTH MPUMEHEHHUSL.

39 Komnosumonnsle marepransl. JlucnepcHo-ypodyHeHHble kaponpounble KM.. Bonokau-
CTbI€ KOMIIO3ULIMOHHBIE MaTtepuabl. Crouctsie KM..

3agaHus 115 KOHTPOJIbHOM PadoThI

Tema «YTnepoaucTeie CTalIu U YyTyHbD»
[Ipumeps! 3anannit

3AJJAHUE Ne 1

1.Haueptute B Macmrabe auarpamMMy COCTOSTHHS JKEJI€30-YIJIEPOAUCTBIX CIJIAaBOB Ha
CTaH/JapTHOM OJlaHKe, NocTaBbTe OyKBeHHbIe OOo03HaueHus. HaszoBurte (azbl U CTpyKTypHbIE
COCTaBJIAIOLIME B KaXKI0M 00J1acTH quarpaMmsl ((pas3bl 3aKII0UNUTE B KBaIpaTHbIE CKOOKH)

2. B xakux mpenenax uzMeHsercss xumuueckuil coctaB (%C) aycTeHHTa NMpU NEPBUYHOU
Kpuctaymmsanuu ciasa ¢ 1,8 %C? Kak HazbIBaeTcs ATOT cIlaBa U KaKyl CTPYKTypy HMeEET
IIpy KOMHAaTHOM TeMIlepaType B COOTBETCTBHHU C JUarpaMMon sKene30-yriepoa?

3. Hanummre cxemy npeBpauieHust uis crand, comepxkamei 0,8 %C npu temmeparype
727°C. Yxaxurte xumudeckuii coctaB (%C) mist ¢a3, ydacTBYIOIIUX B STOM IPEBPAIICHUU.
Yro mpenacTaBisoT co00i 3TU (a3bl, KAKyl0 UMEIOT KPUCTANIMYECKYIO PEIIETKY U CBOMCTBA?

4. Nana cranp Mapku Y 10A. YkaxuTe Kiacc 3TOH CcTalmd Mo KadecTBY (OOBIYHOTO Kade-
CTBa, KQUEeCTBEHHAs, BHICOKOKAUYECTBEHHAs1), a TAaKXKe CpeAHee COJepXKaHHUe yriaepojia U CTPYyK-
Typy 3TOH CTajau MpU KOMHATHOM TEeMIIEpaType B COOTBETCTBUU C JMArpaMMOM XeJjle30-yriie-
pox.

5. Jlana cranp mapku BCTS5kn. YkaxuTe ee KauecTBO, YTO O3HAYaOT OYKBBI U LUQPHI
BXOJsIlMe B MapkupoBky. ITo kakum mokasarensM (XHM. COCTaB, MEXaHHYECKHE CBOMCTBA)
MIPOU3BOJUTCS KOH-TPOJIb 3TOM cTamun?

3AJTAHUME Ne 2

1. Hauepture B Macmrabe auarpaMMmy COCTOSTHHS Xelle30 - YIJIepOJUCTBIX CIUIaBOB Ha
CTaH/JapTHOM OJlaHKe, MocTaBbTe OyKBeHHbIE 0Oo03HaueHus. HazoBute (a3bl M CTPYKTypHbBIE
COCTaBJIAIOLIME B KaXKI0M 00J1acTH quarpaMmsl ((pas3bl 3aKII0UNUTE B KBaIpaTHbIE CKOOKH)

2. Kakue ¢a3er BxomsaT B coctaB nepiurta? JlaliTe XapakKTepUCTHUKY ITHX (a3 M YKaKHUTE
KOHIIEHTPALIMIO B HUX YIJIEPO/Aa IPU KOMHATHON TeMIiepaType

3. CmnaB comepxut 5 %C. Onpenenute KOHIEHTpanuio yrieponaa B ¢azax mpu 1000°C.
Kak HazbIBa-eTcs 3TOT cIuias?

4. HNan uyryn mapku CU15. Yto o6o3HauatoT OyKBBI M LUQPHI, BXOIANINE B MapKUPOB-
ky? Kakas ¢popma rpaduta B 3T0M uyryHe?

5. Jlana cramp mapku Y10A. YkaxuTe KJIacC 3TOW CTalM MO KadecTBY (OOBIYHOTO Kade-
CTBa, KQUeCTBEHHAs, BHICOKOKAUYECTBEHHAs1), a TAaKXKe CpeAHee COJepXKaHHe yriaepoja U CTPYyK-
Typy ATOW CTajM MpU KOMHATHOM TeMIIepaType B COOTBETCTBHUHM C AUArpaMMOM jKeJe30-yIJIepo
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Tema: «Tepmuueckas 00paboTKa»
IIpumeps! 3ananuit
3aganue Ne 1

1. Yro HaswiBaeTCs MONHOMN 3aKANKOM U JUIA KaKUX cTajeil ee npumenstor? Haueprure
CXEMy IIOJTHOM 3aKaJIKU M BBICOKOTEMIIEPATYPHOIO OTIyCKa (B KoopauHartax t-t) ctanu 50 u
YKaXHUTE CTPYKTYPY Ha Ka)/JI0M 3Tare TepMooOpabOTKU (10 3aKaJK{, MOCIIE 3aKallKH, I0-
CJIe OTITyCKa)

2. Kak mpoBOAAT MOBEPXHOCTHYIO 3aKkanky TBU? VkakuTe peKOMEHIYEMYIO TOJIIUHY
CJI0s1, CTPYKTYPY M TBEPAOCTh MOBEPXHOCTH M CEPLIEBUHBI cTanu nocie 3akaiku TBY. Kak
PETYIHUPYIOT TOJILIMHY 3aKaJIEHHOM 30HbI?

3. Kax BiusieT Ha NPOKAJIUBAEMOCTh pa3Mep 3epHa ayCTeHnTa?

4. B cramu 50 mocne 3aKalkd IOJydYeHa CTpyKTypa M3+®. Ykakure mapamerpsl
3akanku (t HarpeBa, V OXJI.) OTHOCHUTENIBHO KpHTHYeCKMX. OIeHHTE MpPaBUILHOCTh
pEKHMMAa 3aKaJIKU

3ananue No 2

1. Yro rakoe ynyuymenne? Kakyro cTpyKTypy M TBEPAOCTh MMEET CTalb MOCIE YIyd-
menust? [IpuBeaure npumep yaydiaeMon CTainu

2. OObACHUTE BIMSAHUE BEIMYMHBI 3€pHA ayCTEHUTA Ha IPOKAIMBAaeMOCTh craiau. Craib
40 nByxX IJIaBOK MMeeT 3epHO cooTBeTCTBEHHO Ne3 m NeS5. Kakas ruraBka OyzeT uMeTb 00Ib-
LIYH0 IPOKAJIMBAEMOCTh U IIoueMy?

3. C kaKxoii LeNbIo U JJIsk KaKUX CTajiel MPUMEHSIOT lieMeHTaluio? HauepTure cxemy 1ieMeH-
TallMu U nocneayromei Tepmoodpadotku ans cranu 25XI'T. Ykaxure TBepA0CTh TOBEPXHOCTH
Y TOJIIIMHY YIIPOUYHEHHOIO CII0SI

4. Kakas CKOPOCTb OXJIaXICHHUS Ha3bIBaeTCs KpuTuueckoit? Kakue cTpykTyphl 00pasy-
IOTCS B CTaIM Y8 MpHU OXJIaXKJeHUU co ckopocThio V1 u V5. Uto nmpeacTaBisitoT co0oil Ha-
3BaHHbBIEC CTPYKTYpPHI?

TecroBBIE 3a7aHUA
Tema: «MuKpoaHaJau3 CTATH
3amanme Ne 1
1. Yto Ha3bIBaeTCs CTPYKTYypOr MaTepuana?
a) MIePOXOBATOCTh TOBEPXHOCTH; 0) BUIUMOE CTPOCHHE; B) HATMYUE TPEIIUH
2. Uto Takoe XJIagHOIOMKOCTE?
a) YMEHBIIIEHUE TBEPJOCTH MPHU HU3KUX TeMIlepaTypax; 0) oXpynuuBaHUE MaTepHayia Mpu HU3-
KHX TeMIIepaTypax; B) IPOYHOCTh MaTepHalia MPU HUZKUX TeMIepaTypax

3. Haubonee GnaronpusaTHBIM coueTaHHEM (PU3NKO-MEXaHUYECKUX CBOMCTB 00JIAAAIOT a) KPyTI-
HO3EpHUCTHIE; 0) MEJIIKO3EPHUCTHIE; B) CBOMCTBA HE 3aBUCAT OT BEJIMYMHBI 3€pHA

3amanue Ne 2

1. [Ipu KakoM yBEJIMUEHUHU U3YUYAIOT MUKPOCTPYKTYpPY?

a) menee 100 pa3; 6) 6omee 50 pa3; B) HEBOOPYKEHHBIM TJ1a3oM 2. Kakoli XUMHYECKUH JIEMEHT
BBI3BIBACT XJIATHOJIOMKOCTh? a) cepa; 0) hocdop; B) yriepos

3. YBenuueHrne HOMepa O3HayaeT cleAylollee M3MEHEHHE BETMYMHBI 3epHa a) yBeludyeHue; 0)
YMEHBILIEHUE; B) HE O3HAYaeT

3ananue Ne 3
1. Ha xakom nipuHITUTIE paboTaeT MeTautorpapuaecKuii MUKPOCKOT?
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a) MPOXO0’KJIEHUE CBETa Yepe3 Marepuall; 0) oTpakKeHHE CBETa MaTepHalioM; B) MOTJIOLIEHUE CBe-
Ta MaTepHaIOM

2. Kakoll XMMHMUYECKHI 3JEMEHT BBI3BIBAET KPAaCHOJIIOMKOCTb CTaqu? a) yriepox; 0) cepa; B)
bochop

3. CKOJIbKO HOMEPOB COJICPIKUT IIKaJIa OIICHKHU BEJIMYMHBI 3epHa ctanu? a) 7; 6) 10; B) 5

3ananue Ne 4

1. Kak onpenenutb yBeIudeHHEe MUKpOCKoma?

a) (yBenuueHue okyJjsipa) — (yBenuueHue o0beKTHBa) =; 0) (yBelIMUYeHHUe OKyJsipa) + (yBenuue-
HUEe 00bEeKTHBA) =; B) (YBEIIMUCHHE OKYJIApA) X (YBeIUYeHUE OOBEKTHBA) =

2. Yro Takoe KpaCHOJIOMKOCTb CTaIH?

a) moteps mpouHoctd mpu Harpee Bbimie 1000°C; 6) oxpynmuuWBaHHE TPU HArpeBE BBIIIES
1000°C; B) npoYHOCTH MPHU BBICOKUX TEMIIEpaTypax

3. Kak o1leHUBAaIOT BEJIMUUHY 3€pHA CTAIN?

a) MyTeM TpaBJeHUs MUKpouumida; 0) myTeM cpaBHUBAHHUS C TAJOHOM; B) IyTEM OTpakaTelb-
HOM crmocoOHOCTH

3amanue Ne 5

1. Yro o3Havaer 3anuch X507

a) yBenudeHue 6osiee 50 pa3; 0) yBenmmuenue B 50 pa3; B) yBenuuenue Menee 50 pa3 2. MoxxHO
JIM BU3YaJIbHO OOHApyXuTh Gocdop B cTanu?

a) 1a, mpu coaepxkanuu 6oxee 1,2%; 6) aa, npu conepxkanuu meree 1,2%; B) HeT, npu 1000M co-
JepKaHuU

3. Kak BBISBIAIOT TPaHUIIBI 3€pEH MeTaia?

a) MMyTeM CPaBHEHUS C 3TAJOHOM; 0) IyTeM TpaBJIEHUS MUKPOILTH(]A; B) METOAOM XUMUYECKOTO
aHanmza

3amanue Ne 6

1. Yro Takoe pa3pemiaroniasi criocOOHOCTb MUKpOCKoOIa?

a) MUHUMAaJIbHOE PACCTOSIHUE MEXIY ABYMS BUIUMBIMU pa3/iebHO TOUKaMu; 0) MakCUMallbHOE
paccTosTHUE MKy IBYMS BUAMMBIMU pa3/IeIbHO TOUKAMU; B) YBEIIMYCHHE MUKPOCKOTIA

2. B xaxom Bue Haxoautes ocdop B cramu?

a) B BUJIE TBEPJOTO pacTBOpa MpH JOOOM coAepKaHUU; 0) B BUAEC XUMHUYECKOTO COCIUHECHUS
BoIe 1,2%; B) B Buae TBepAoro pacteopa 1o 1,2%

3. YTo Takoe 3BTEKTHKA?

a) JIETKOIUIaBKasi CMECh; 0) XMMHUECKOe COeTMHEHHE; B) TBEP/AbII pacTBOP

3amanue Ne 7

1. Yro Takoe periuka?

a) BUIMMOE CTPOEHUE MaTepuaia; 0) ciaenok peiabeda MoBEpXHOCTH; B) (hoTorpadus MOBEPXHO-
ctu 2. Cepa BBI3BIBAET KPACHOJIOMKOCTD CTaJH, €CJIM OHA HAXOJIUTCS B BUJIC

a) cynb(uaa Mmaprania; 0) cynbduaa xxenesa; B) TBEpJIOTO pPacTBOpa

3. DBTEKTHKA Cylb(pHIa Keje3a ¢ KEIe30M MPH HOPMATBHOW TeMIlepaType a) Xpyrka; 0) mia-
CTHYHA; B) ympyra

3amanme Ne 8

1. C yBenu4eHHEM JUIMHBI BOJHBI CBETa pa3peliaronias CrioCOOHOCTh MUKPOCKOTMA a) yBEJH-
YUBACTCS; 0) YMEHBIIACTCS; B) HE U3MCHSICTCS

2. ®ocdop obpa3yer ¢ Kene30M

a) TBEP/bIi pacTBOp; 0) XUMUUECKOE COeIMHEHUE; B) HE B3aMOJICICTBYET

3. DBTeKTHKA CyIb(puIa jKee3a ¢ kene3oM npu temreparypax Beime 1000°C a) muraBurcs; 0)
XpyIKa; B) MJIACTUYHA
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3amanue Ne 9

1. Yem Oosblile MUHUMAJIBHOE PACCTOSTHIE MEXKTY IBYMS BUAUMO pa3JIebHO TOUYKAaMH, TEM pa3-
pelaroas cnocoOHOCTh

a) 6osbIe; 0) MeHbIe; B) HET 3aBUCUMOCTH 2. Dochop B cTansax oOpas3yeT ¢ Keae3oM

a) TBepbli pacTBOP; 0) XMMUUYECKOE COEJMHEHUE; B) HEe B3auMoaencTByeT 3. OKCcHUIbI

a) MJIaCTUYHBL; 0) XPYIIKU; B) yIPyTH

3ananue Ne 10

1. Ha xakom nipuHITUTIE paOOTAET PaCTPOBBIN JEKTPOHHBI MUKPOCKOT?

a) IPOXO0XKJIEHUE NTOTOKA 3JIEKTPOHOB Uepe3 MaTepuai; 0) oTpakeHHEe MOTOKa AJIEKTPOHOB MaTte-
pHuaiom;

B) OTpakeHue cBeTa Martepuaiom 2. Cepa 00pasyer ¢ KeJle30M

a) TBepbIi pacTBoOp; 0) XUMUYECKOE COeTUHEHHE; B) HE B3auMozeiicTByeT 3. Cynbhug mapras-
1a npu temneparypax soie 1000°C

a) XpYIoK; 0) MIaCTUYCH; B) IIABUTCS

3amanme Ne 11

1. Ilpu xakoM yBeIHUEHUU MPOBOJAT MUKpoaHaM3 cTanu? a) 6omnee x50; 6) He menee x100; B)
He MeHee x1000

2. Kak oneHuBaroT cojiepkaHne HEMETAJUIMUECKUX BKIIFOUEHHH B cTamun?

a) METOJOM XMMHUYECKOT0 aHalln3a; 0) MMyTeM CpaBHEHHS C STAJIOHOM; B) MO TBEPIOCTH o0Opasia
3. Yto Takoe oKcHubI?

a) OKHCIIBI yTiepo/a; 0) CMECh OKUCIIOB; B) OKHCIIBI XKee3a

3amanue Ne 12

1. Yro Takoe XJ1aJHOIOMKOCTh?

a) yMEHbIIIEHHUE TBEPJOCTH MPH HU3KUX TEMIIepaTypax; 0) oxpymyuBaHUE MaTepuana Mpu HU3-
KHUX TeMIlepaTypax; B) IPOYHOCTh MaTepuaia Mpu HU3KUX TeMIlepaTypax

2. Ckonbko 0aJIoB COAEPIKUT IIIKaJa OIIEHKH KOJIMYECTBAa HEMETANIMYECKUX BKIIIOUEHUH B CTa-
mu? a) 10;6) 5;B8) 7

3. K HeMeTammm4ecKuM BKJIFOUYEHUSM B CTAJIM OTHOCATCS a) (hocdop; 0) Cynbduapl 1 OKCHIBI; B)
yTIepos

3ananue Ne 13

1. Kakoit xuMHuueckuit 3JIEMEHT BBI3bIBACT XJIATHOJIOMKOCTH cTanu? a) cepa; 0) dhocdop; B) yr-
aepoa

3. IIpu kakoM yBETUYCHHH ITPOBOJISAT MUKpOaHanu3 ctanu? a) He meHee X1000; 0) 6omee x50; B)
He meHee x100

3. Hawmbonee OnaronmpusTHBIM COUYETaHHEM (PU3MKO-MEXaHUYECKHX CBOWCTB OO0JaMal0T a)
CBOICTBa HE 3aBUCAT OT BEJIMUMHBI 3€pHA; 0) MEITKO3EPHUCTHIE; B) KPYITHO3EPHUCTHIE

3amanue Ne 14

1. Kakoif XMMHYECKHUH 3JIEMEHT BBI3BIBACT KPACHOJIOMKOCTH CTajau? a) yriepoa, 0) cepa; B)
hochop

2. Ha xakoMm npuHIume padoTaer 3IeKTPOHHBIN MUKPOCKOI?

a) OTPaXEHUU CBETA MaTEpHAIOM; 0) MPOXOKACHUM TTOTOKA JIEKTPOHOB Yepe3 MaTepua; B) OT-
pakKeHUHU TIOTOKA 3JIEKTPOHOB MaTepraIoM

3. YBenuueHue HoOMEpa O3HAUYAET CIIEAYIONIEee U3MEHEHUE BETUYMHBI 3€pHA ) YMEHBIICHHE; 0)
HE 03HAYaEeT; B) YBEIHUCHUE

3amanue Ne 15
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1. Yro Takoe KpaCHOJIOMKOCTb CTaIN?

a) moteps mpouHoctd mpu Harpee Bbimie 1000°C; 6) oxpymuuBaHHE TNPU HArpeBE BBIIIES
1000°C; B) npoYHOCTH MPHU BBICOKUX TEMIIEpaTypax

2. YeMm 0ombllle MUHUMAIBHOE PACCTOSIHUE MEXAY ABYMS BUIUMBIMH Pa3felibHO TOUKAMH, TEM
paszpelraronias CocoOHOCThb

a) HET 3aBUCUMOCTH; 0) O0JIbIIIe; B) MCHBIIIC

3. CkopKo 0asIoB COJSPIKUT IIKAJa OLEHKH BEITUYHHEI 3epHa ctanmu? a) 7; 6) 10; B) 5

3ananue Ne 16

1. Yto Takoe oxcuabI?

a) CMECh OKHUCJIOB; 0) OKUCIIBI JK€JIe3a; B) OKHCIIBI yTiepoja

2. Kakoii XMuMUYECKHIA 2JIEMEHT BBI3bIBAET KPACHOJIOMKOCTh cTasn? a) cepa; 0) pocdop; B) yrie-
pox

3. Ha xakom npuHiune paboraet Metauiorpadgpuueckuii MUKpOCKon?

a) OTpaXKCHUU CBETa MarepuaioM; 0) MOTJIOMICHUH CBETAa MaTEpPHAIOM; B) MPOXOXKICHUU CBETa
yepe3 MaTepuan

3amanue Ne 17

1. Oxcuapl a) Xpynku; 0) ynpyru; B) IiIacTUYHBI

2. Kakoli XMUMHYECKHI AJIEMEHT BBI3BIBACT XJIAJIHOJIOMKOCTh cTanu? a) ¢ocdop; 6) yriaepon; B)
cepa

3. [Ipu kakoM yBeIMUYEHUU H3yU4alOT MUKPOCTPYKTYPY?

a) 6omnee 50 pa3; 6) HEeBOOpYKEeHHBIM 1a3oM; B) MmeHee 100 pa3

3ananue Ne 18

1. Cepa BBI3BIBaET KPAaCHOJIOMKOCTh CTaJIM, €CJIM OHA HaXOAWUTCS B BHJE a) TBEPJIOTO PacTBOpa;
0) cunb(uaa xenesa; B) cyyibduaa Maprasia

1. Uro Takoe pa3pemiaromnias CriocOOHOCTh MHUKpPOCKOTa?

a) YBCIIMYCHUEC MHUKPOCKOIIA, 6) MHWHUMAJIBHOC PACCTOAHUEC MCIKAY ABYMS BUAUMBIMU PA3ACILHO
TOYKaMH; B) MAKCUMAJIbHOE PAcCTOSHIE MEXTy JBYMS BUIMMBIMU Pa3AeiIbHO TOYKAMHU

3. Kakoii XuMUYeCKUi 3JI€MEHT BBI3BIBACT XJIATHOJIOMKOCTH cTanmu? a) cepa; 6) ¢ocdop; B) yr-
Jaepon

3amanue Ne 19

1. ®ocdop obpazyer ¢ xene3om

a) XMMHUYECKOe COeHEeHHe; 0) TBEp/Iblil pacTBOP; B) HE B3auMozeicTByeT 2. UTo o3HavaeT 3a-
nuch x507

a) yBenumueHue meHee 50 pas; 0) yBenmmuenue B 50 pa3; B) yBenmuueHnue 6omnee 50 pas 3. Uto
TaKoe XJIaAHOJIOMKOCTh?

a) MPOYHOCTh MaTepuala Mpu HU3KUX TeMIleparypax; 0) oXpynmuyuBaHuEe MaTepuala Mpu HUZKUX
TEMIIEPATypax; B) YMEHBIIICHHE TBEPAOCTH MPU HUZKHUX TEMIIepaTypax

3ananue Ne 20

1. K HemeTamuinyecKkuM BKIIIOUEHUEM B CTAJIM OTHOCATCS @) CYIb(PUABI U OKCUIIBL; O) YTIIEPOI; B)
$ocdop

2. Yrto Takoe KpaCHOJIOMKOCTb CTaIu?

a) oxpynuuBanue npu Harpese Boiile 1000°C; 6) mpoYHOCTh IPU BHICOKMX TEMIIEpaTypax; B) MO-
Teps MpoyHOCTHU Npu Harpese Boimie 1000°C

3. Kak onpenienuts yBenuueHue MUKpOCKoma?

a) (yBenu4eHHe oKyyspa) + (yBelaudyeHne 0ObeKTHBa) =; 0) (YBeIMUeHHE OKYJIspa) X (yBenude-
HHUE 00BEKTHBA) =; B) (yBEIUUEHHUE OKYJIsipa) — (yBeTUUYEHUE OOBEKTHBA) =
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3ananue Ne 21

1. Kak Bnusit0OT HEMeTaJUIMYECKHe BKIIOUEHUS Ha MPOYHOCTh METAJIOB? a) yBEJIUYUBAIOT; 0) HE
BIIUSIIOT; B) YMEHBIIAIOT

2. Ha xakoM npuHnumne padotaet MeTamiorpaguueckuii MUKPOCKOIT?

a) TIOTJIOIIEHUE CBETa MaTepuajoM; 0) MPOXOXKICHUE CBETa Yepe3 MaTepual; B) OTpaKeHUE CBe-
Ta

MaTepraiIoM

3. Ha xaxom npuHITUIIE pabOTaeT pacTPOBBIA EKTPOHHBIH MUKPOCKOIT?

a) OTPaXEHUU CBETA MaTEpHAIOM; 0) MPOXOKICHUH TTOTOKA JIEKTPOHOB Yepe3 MaTepua; B) OT-
paXKeHUHU TIOTOKA 3JIEKTPOHOB MaTepraIoM

3amanue Ne 22

1. Kak o1ieHuBaOT coJiep:kaHe HEMETATNYECKUX BKIIOYEHUH B CTaIH?

a) 1Mo TBEPAOCTHU; 0) METOJOM XMMHUYECKOTO aHalln3a; B) MyTeM CpaBHEHHMs ¢ 3TasioHoM 2. [Ipu
KaKOM yBEJIIMYCHUH U3YYatOT MHKPOCTPYKTYPY?

a) HEBOOPYKEeHHBIM TJ1a3oM; 0) menee 100 pa3; B) 6omee 50 pa3

3. Uem Oobpllle MUHUMAIIEHOE PACCTOSTHUE MEXIY JBYMS BUIUMBIMU PE3/ICITHHO TOYKAMH, TEM
paszperiaromiasi CiocoOHOCTh

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

3ananue Ne 23

1. Cxonbko 0ajioB COAEPXKUT IIKaa OIEHKU KOJIMYECTBAa HEMETANIMYECKUX BKIIIOUEHUH B CTa-
mu? a) 10;6) 7;B) 5

2. YTto Ha3BIBAIOT CTPYKTYpPOH MaTtepuana?

a) MIepOX0OBAaTOCTh MOBEPXHOCTH; 0) HAJIMUUE TPEIIUH; B) BUAUMOE CTPOCHHE

3. C yBenuueHHEM JUTHHBI BOJHBI CBETA pa3pelaroiiasi CHoCOOHOCTh MUKPOCKOIIA a) HEe U3MEHS-
eTcsi; 0) YBEJIMYUBACTCS; B) YMEHbIIIACTCA

3amanue Ne 24

1. VBenuuenue O6aia 03HavyaeT clieyrolnee N3MEeHEHUE COIep KaHNs HEMETAITMUYECKUX BKITIOYe-
HUH a) yMCHbIIIEHUE; 0) HE 03HAYACT; B) YBEITHUCHUE

2. Cepa BBI3BIBaET KPACHOJIOMKOCTD CTaJM, €CIIM OHA HAXOJAUTCS B BUJE a) Cylbduaa xxenesa; 0)
TBEPJIOTO PacTBOPA; B) CyJb(uIa MapraHia

3. Uto Takoe peruka?

a) ciernok penbeda moBepxHOCTH; 0) poTorpadus MOBEPXHOCTH; B) BUIUMOE CTPOCHHE MaTepHa-
na

3amanue Ne 25

1. Hemerannuyeckue BKIIOUEHHUS U3Y4YalOT Ha MUKpOIUIUQax ¢

a) TIOJINPOBAHHOM MOBEPXHOCTHIO; 0) TPaBIEHOHN MOBEPXHOCTHIO; B) NUIM(POBAHHON MOBEPXHO-
cThio 2. B kakom Bunie Haxoautes hocdop B cramu?

a) B BUJIE XUMHYECKOTO coeauHeHus 1o 1,2%; 0) B Buae TBepaoro pacteopa 1o 1,2%; B) B BuIe
TBEPJIOTO pacTBOpa IPH JIIOOOM COJIepKAHUHU

3. Yro Takoe pa3pemraronias CiocoOHOCTh MUKpOCKoma?

a) MaKCUMaJIbHOE PACCTOSIHUE MEX]Y JABYMS BUAMUMBIMH Pa3/IebHO TOYKaMU; 0) yBEeTWUYCHUE
MHKPOCKOIIa; B) MUHUMAJIbHOE PACCTOSTHUE MEXAY IBYMS BUJIUMBIMU Pa3eIbHO TOYKAMHU

3amanue Ne 26

1. Lenp TpaBieHust MUKpouiHda

a) BBIABIICHUE MUKPOCTPYKTYpHI MeTallia; 0) BbIpaBHUBAHKUE MIOBEPXHOCTH; B) BHISIBICHHUE HEME-
TAUTMYECKUX BKIIOUCHHIN

2. MoxHO 11 BU3yaJIbHO 0OHAPYXHUTh ochop B cTanmm?
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a) na, mpu coaepkanun meHee 1,2%; 0) HeT, mpu THOOOM COJIEPKAHUH; B) J1a, IPU COJCPKAHUU
oomee 1,2%

3. Yto o3Havaer 3anuch x507?

a) yBenuuenue B 50 pas; 0) yBenmuuenue MmeHnee 50 pas; B) yBenuuenue oosee 50 pa3

Tema: «MaxkpoaHau3 cTAJIN»

3amanue Ne 1

1. [TpuroTtoBneHre MakpouLIH(a BKIIOYACT OTICPAIUU:

a) Mex. o0paboTka, numdoBaHue, moiupoBanue; 6) Mex. o6padoTka, nutrdoBaHUE, TPABJICHHE;
B) Mex. 00paboTka, moJIupoBaHUE, TPABJICHHUE

2. B nedopmupoBannom criaBe 3HaueHue KCU u & BIOJIb BOJIOKHA: a) BhIIIE; 0) HIKE; B) OJIH-
HAKOBBI

3. Coeaunenue cepeOpa BXOJUT B COCTAB peakTUBa: a) [l I1yOokoro Tpasienus; 0) baymana;
B) ['eitHa

3ananue Ne 2

1. Ilpu oxJyax1eH|H CIUTKa 00pa3yeTcs 30Ha KPYMHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIaX/IEHUH; 0) MPH HANPABICHHOM OTBOJIE TEIlIa; B) IPU MEIUICHHOM OXJIa-
kJeHuu 2. Hanmmune Ha NOBEpXHOCTH U3J10Ma Y4aCTKOB ¢ OJecTAIIeH U epoXoBaToi MOBEpXHO-
CTBIO XapaKTEPHO JJIS:

a) KpUCTANIMYECKOT0 U3JI0Ma; 0) BOJIOKHUCTOT'O M3JI0Ma; B) YCTAJIOCTHOTO M3JI0Ma

3. HarpeB ucnonb3yroT B Ipolecce:

a) rimy0oKoro TpaBieHus; 0) TpaBieHue peakTuBOM baymana; B) TpaBieHue peakTuBoM I'eliHa;

3amanue Ne 3

1. JenapuTHOM TUKBUAAIIMEH HA3BIBACTCS:

a) HEOJTHOPOJHOCTh XUMUYECKOTO COCTaBa B 00beME OHOTO 3epHa; 0) OMHOPOAHOCTH XUMHUYE-
CKOTO COCTaBa B 00BEMe OJHOTO 3€pHA; B) HEOJHOPOJAHOCTh XUMUYECKOTO COCTaBa B 00BEME
CIIUTKA

2. B medbopmupoBaHHOM CIUTaBe 3HAYCHUE Oz BJIIOJIb BOJIOKOH 1O CPABHCHHIO C IMOTICPECUHBIM
HaIpaBlICHUEM:

a) BBIIIE; 0) HIKE; B) OJUHAKOBHI

3. B uznome nposBisercs 30Ha 10JI0Ma:

a) B KPUCTAJUTHICCKOM; 0) B BOJIOKHUCTOM; B) B YCTaJIOCTHOM

3ananue Ne 4

1. JIukBumanuen Ha3bpIBACTC:

a) OTHOPOTHOCTH XUMHUYECKOTO COCTaBa; 0) HEOTHOPOIHOCTh XMMUYECKOTO COCTaBa; B) HEOTHO-
POIHOCTH MEXaHUYECKUX CBOHCTB

2. Cepa HaxomuTtcs B ctanu B Buze a) MnS; 6) MnSOs; B) HaS

3. ®pakrorpadueii Ha3bIBAIOT H3YYCHHE:

a) u3noma Jietanu; 0) Makponutnga; B) MesI0i 1eTanu

3ananue Ne5

1. BOJIOKHHCTBIH U3JI0M UMEET MIOBEPXHOCTh

a) MIepPOXOBaTYI0; 0) OJIECTANIYIO 36PHUCTYIO; B) MATOBYIO

2. MakpOoCTyKTypoOii CIIaBa Ha3bIBACTCS:

a) CTPYKTypa, pa3inuumMasi ToJ| dJEKTPOHHOM MHKPOCKOTIOM; 0) CTPYKTypa, pa3inuuMasi moj
ONTUYECKHM MUKPOCKOIIOM; B) CTPYKTYpa, pa3InuuMasi HeBOOPYKEHHOM TJ1a30M

3. YapHas BSI3KOCTH IPOKaTa B HAINPABJICHUSAX BIOJb M IMOIMEPEK BOJOKOH a) pa3iuvaeTcs B 2
pasa; 0) paznuuaercs B 10 pa3; B) He oTIMYaETCS



29

3amanue Ne 6

1. [Ipeaen mpoYHOCTH MpPOKATa B HAINPABJICHUSAX BAOJb U MOIMEPEK BOJIOKHA a) pa3invaeTcs B 2
pasa; 0) paznuuaercs B 10 pa3; B) He OTIMYaACTCS

2. 3epHO MeTasIa SIBISETCS:

a) KpUCTaIOM; 0) KPUCTAJUIUTOM; B) LIGHTPOM KpucTaimu3anuu 3. TpaBneHue makpouuuda

a) obecrBe4yMBaeT MOBEPXHOCTh CIIIaBa; 0) BBIABISAET HEOJHOPOAHOCTH MAaKpOCTPYKTYpBHI; B)
MONUpPyeT NIITU(POBAHHYIO TOBEPXHOCTh

3amanue Ne 7

1.Menko3epHUCTast CTPYKTypa B IUTOM MeTajlie 00pazyercs

a) MpU OBICTPOM OXJIAXKIACHUU; 0) IPU MEIJICHHOM OXJIAKJCHUHU; B) TIPH HAIPABJICHHOM OTBOJIE
temna 2. JInkBuaanueii Ha3pIBaIOT:

a) HEOJTHOPOTHOCTh XMMHUYECKOTO COCTaBa; 0) KPUCTAIUIM3AIMIO CIIaBa; B) BETUYMHY 3€PEH Me-
tamia 3. KoaddunueHnT ynapaoit BI3KoCTH 0003HAYAIOT

a) of; 6) 9; B) KCU

3amanme Ne 8

1. Konenuatsiii Ban JIBC pekoMeHayeTcss M3roTaBiauBaTh: a) U3 MpoKara; 0) KOBKOI; B) IUTbEM
2. BonokHucTas cTpykTypa Ae(OpMUPOBAHHOTO METAIIa BHISBISIETCS PEaKTUBOM: a) TITyOOKOTO
TpaBieHus; 0) baymana; B) I'eitna

3. ITpesien NPOYHOCTH NPU PACTSIKEHUH UMeeT pasMepHocTs a) MITa; 6) %; B) Jlx/cm?

3aganue Ne9

1. 30HaNbHYIO JUKBUALNIO MOXKHO YCTPaHUTh

a) OT)KUTOM; 0) 00pabOTKOM JIaBJIEHUEM; B) HEJIb35

2. Kos(GuImenT yapHoii BAI3KOCTH HMeeT pa3MepHoOcTh a) MITa; 6) %; B) Jk/m?
3. Bszkoe paspyiieHne xapakTepusyeTcs: a) KpUCTALTHIECKIM H3JIOMOM,;

0) BOJIOKHUCTBIM HU3JIOMOM

3aganue Ne 10
1.MuHMManbHbIe TpUMecH cepbl U pochopa CoaepKHUT:
a) 30Ha MEJIKUX Pa3HOOCHBIX 3€peH; 0) 30Ha KPYIHbIX OPUEHTHUPOBAHHBIX 3€PEH; B) 30HA KPYII-
HBIX PaBHOOCHBIX 3€pEH

2.JlenapuTHas TUKBALMS BBIABISETCS METOJOM a) r1ybokoro TpasineHus; 0) baymana; B) I'eitna
CH KOHIIEHTPHUPYIOTCS B!
a) TJIaBHBIX OCSIX J€H/ApUTa; 0) MEKOCHOM IPOCTPAHCTBE; B) MEXAy 3epHamu Mertamia 2. Kpu-
CTAJUTMYECKUI U3JIOM CIJIaBa CBUJETEIbCTBYET O:
a) XpyIIKOM pa3pyllieHuy; 0) BA3KOM pa3pyLICHHH;
3. Ilpenen mpoYHOCTH CIUIaBa MPU PacTsLKEHUHM 0003HadaroT: a) of3; 6) &; B) KCU

3ampanue Nell

1. IImacTHYHOCTH CIUIaBa XapaKTepU3YIOT:

a) MpeAeNoM MPOYHOCTH MPHU PACTHKEHUU; 0) OTHOCUTENBHBIM yATUHEHHEM MPHU PACTIKEHUH,
B) KO (UIIEHTOM yIapHOH BSI3KOCTH

2. B cocraB peakrtuBa [ eiiHa BXOIUT:

a) cepHas KUCJI0Ta; 0) COJsiHas KUCJIOTA; B) XJIOPUCTHIM aMMOHUM

3. OCHOBHBIMHM XapaKTEPUCTUKaMU (PU3UKO-MEXaHHMUYECKHX CBOWCTB CIUJIABOB SIBJISIOTCS a)
c-1,0,A; 6) 6f,0,KCU; B) ocuc,y,p

3amanme Ne 12
1. Ycanounas pakoBuHa ciuTKa GOpMUpPYETCS B:
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a) 30HE MEJKUX PaBHOOCHBIX 3€peH; 0) 30HE KPYIHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HE KPYII-
HBIX PABHOOCHBIX 3€pEH

2. JIns MakpoaHaIM3a CIMTKOB M IIPOKATa MPUMEHSIOT:

a) rmy0okoe TpaBieHue; 0) TpaBieHHe peakTHBoM baymana; B) TpaBieHue peaktuBoM | eifHa 3.
JleHIpUTHYIO TUKBUAALNIO MOXKHO YCTPAHUTH:

a) 00paboTKOH AaBICHUEM; O0) OT)KUTOM; B) HEJIb3S

3amanue Ne 13

1. JI5is BBISIBIICHHSI paCTIPE/ICIICHUS CEPHI B CTAIA TPUMCHSFOT

a) rmy0okoe TpaBieHue; 0) TpaBieHHe peakTHBOM baymana; B) TpaBieHue peakTuBoM | eifHa 2.
VYcanouHasi pakoBHUHA CIIUTKA (DOPMUPYETCS:

a) B Hayvaje npoliecca KpUCTalu3aluuu; 60) B KOHIIe Mpoliecca KPUCTAJUTU3AIMH; B) B TpOIecce
OXJIKJICHUS CITUTKA

3. XaoTUYHYIO OPHEHTAIINIO 3epeH B 1 30He cMTKa 00yCIaBIMBaIOT

a) HEOJTHOPOJTHOCTBIO pelibeda H3IOKHHUIIBI; 0) BBICOKAs CKOPOCTh OXJIAXKJICHUS; B) HAIIPABJICH-
HBII TEIIO0TBOJ

3amanue Ne 14

1. [Ins1 BBISIBJICHUS pacpe/Ie]ICHUsI CEPhl B CTANI IPUMEHSIOT:

a) TIyOoKoe TpaBiieHHe; 0) TpaBicHUE peakTHBOM baymana; B) TpaBieHue peakTuBoM [ eitHa 2.
VYcanouHasi pakoBHUHA CIIUTKA (DOPMUPYETCS B:

a) HayaJyie mpolecca KpUCTALTU3aIKK; 0) KOHIIE Tpoliecca KPUCTATU3AIHMH; B) TIPOIIecCce OXJia-
JKIEHUS CIIUTKA

3. XaoTHYHYIO OPUEHTAIINIO 3¢peH B | 30HE CIMTKa 00YyCIIaBIMBAIOT

a) HEOJHOPOJHOCTH pesibeda M3IOKHUIEI, 0) BBICOKAs CKOPOCTh OXJIAXKJICHUS; B) HAIPaBIICH-
HBIA TEIJIOOTBOI

3amanue Ne 15

1. Kakoif Bua m310Ma BO3HUKAET MPU MHOTOKPATHBIX IMOBTOPHO-TIEPEMEHHBIX HArpy3kax? a)
YCTaJOCTHBIN; 0) BA3KHUIA,

2. Jlyis MakpoaHaliu3a CBAPHOTO COCTMHEHUS UCTIONB3YIOT

a) TpaBleHue peakTuBoM baymana; 0) TpaBneHue peaktuBoM ['eitHa; B) rimybokoe TpaBieHue 3.
JKvnkuii MeTa o OTHOIICHUIO K TBEPIOMY METAJLUTY UMEET YCIbHBIN 00beM:

a) OonpIMii; 6) MEHBIIINI; B) paBHBIN

3amanue Ne 16

1. Kakyro CTpyKTypy UMEET CTaJIbHOM CIUTOK? a) BOJOKHUCTYIO; 0) NEHAPUTHYIO

2. 1515 BBIABIICHUS paclipesiesieHus yriaeposa u gocopa B cTanyu NpUMEHSIOT:

a) rmy0okoe TpaBieHue; 0) TpaBiaeHHe peakTUBoM [ 'eliHa; B) TpaBiieHue peaktuBoM baymana 3.
brnectamyto noBepXHOCTh UMEET:

a) KPUCTAIUTHYECKHUM U3J7I0M; 0) BOJOKHUCTBIM U3JI0M

3ananue Ne 17

1. Ilpu rmy60KOM TpaBJIEHUHU UCIIONIB3YIOT:

a) COJISTHYIO KHCJIOTY; 0) CEpHYIO KUCIIOTY; B) XJIOPUCTHIN aMMOHHI

2.B ycnoBusIX HanpaBJIEHHOTO TEMJI00TBOAA (POPMUPYETCS:

a) 30Ha MEJKUX PaBHOOCHBIX 3€peH; 0) 30Ha KPYIHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HA KPYII-
HBIX PaBHOOCHBIX 3€pEH

3.XpyIKoe pa3pylIieHHE XapaKTepU3yeTcs:

a) BOJIOKHUCTBIM U3JI0OMOM; 0) KPHUCTANTNYECKUM U3JI0MOM

3amanue Ne 18
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1. Cynbdua maprania npu temneparype Boime 1000 C: a) miactudeH; 0) MIaBUTCS; B) XPYIIOK
2. YTo TaKoe XJIaJHOJIOMKOCTb:

a) OXPYIMYMBAHKUE MaTepUaa P HU3KUX TeMIIepaTypax; 0) MpOYHOCTh MaTepuaia Mpu HA3KUX
TEMIIepaTypax; B) yMEHBIIICHUE TBEPAOCTH MTPH HU3KUX TEMIIEpaTypax

3. Uto Ha3BIBAIOT CTPYKTYPOU MaTepuania:

a) BUJIMMOE CTPOCHHE; 0) HAIMYKE TPEIUINH; B) IIEPOXOBATOCTh MOBEPXHOCTH

Tema: «Yriepoaucroie CTAJIN»

3amanue Ne 1

1. Uto mpeacTaBisieT co0oi aycTeHuT?

a) TBepbIi pacTBOp yriepona B Fe y; 0) TBepablil pacTBop yriepoaa B Fe a; B) xumudeckoe co-
eJINHe-HUE

2. YkaxuTe UHTEPBAJI MO COJepKaHuio yriepoaa B craisax a) 0 — 0,8 %; 6) 0,03 — 2,14 %; B)
0,8 —2,14%

3. K kakoMy Kkjaccy 1o KauecTBy OTHOCUTCS cTailb 607

a) 0OBIYHOTO KauecTBa; 0) KaueCTBEHHAsI; B) BLICOKOKAYECTBEHHAS

3amanue Ne 2

1. Kakyro kpucTauimyeckyro pemnietky umeer xene3o — a? a) ['1K; 6) OLK; B) pomOGo3apuue-
cKas

2. Yro npoucxoaut npu Harpese B Touke S?a) @ — A; 0) I — A;B) A — 11

3. Kakue cBoiicTBa cTaimy 0OBIYHOTO Ka4eCTBa TapaHTUPYET rpymma A?

a) XUMHYECKHH cocTaB; 0) MEXaHUYECKHE CBOMCTBA; B) MEXaHUYECKHE U XUMUUYECKUN COCTaB

3ananue Ne 3

1. Kakyro KpucTalmmnyeckyro pemerky uMmeer xene3o — y? a) ['LK; 6) OLIK; B) pomOosaprde-
cKast

2. UTo nmpoucxXoauT npu oxyaxaeHuu B Touke S? a) ® — A; 6) A —» II; B) [ — A

3. Uto o3HavaroT uudpsl B Mapke cranu Y 12?

a) TOPSAKOBBIA HOMEp; 0) coaepkaHue yriepoja B COTHIX %; B) coAepiKaHHe yriepojaa B Jaecs-
ThIX %

3ananue Ne 4

1. KakoBa MakcuMainbHasi paCTBOPUMOCTH yriiepojia B aycrenute? a) 0,8 %; 0) 2,14 %;B) 1,2 %
2. Kaxkas Qasa BbIiensercss B JOIBTEKTOMAHBIX CTAISIX MPU BTOPUYHON KpUCTAUIM3AIUU? a) A;
6) L; B) ®

3. Uto o3HavaroT uudpsl B Mapke cranu 457

a) TOPSAKOBBIA HOMEp; 0) coaepkaHue yriepoja B COTHIX %; B) coAepKaHHe yriepojaa B Jaecs-
THIX %

3ananue Ne 5

1. KakoBa MakcuMasbHasi pacTBOpUMOCTH yriepona B ¢peppute? a) 0,8 %; 6) 0,008 %:; B) 0,03 %
2. Kakas ¢asa BbensieTcst Ipu BTOPHYHON KPUCTAJUIN3ALUH JOIBTEKTOMIHBIX cTalneii? a) @; 0)
A;B) I

3. Uto o3HavaroT nudpsl B Mapke cranu BCt3km?

a) cojep)kaHue yriaeposaa B COThIX %; 0) coaepkaHue yriiepoja B AECITHIX %; B) MOPSIKOBBIMI
HOMeEp

3amanue Ne 6

1. Kakumu cBolicTBamu o0J1agaeT LEMEHTUAT?

a) Beicokas mactuyHocTs 1 HB 8000 MIla; 6) tBepaocts HB 8000 MIla; B) TBepnocts HB
2000 MIla
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2. Kax uzmeHsietcs cofiepkanue yriaepojia B TBEpI0i asze mpu MepBUYHON KPUCTALTU3ZAINH J103-
BTEKTOUIHBIX cTaIei?

a) yMEHbIIIaeTcs; 0) yBEIMUUBACTCS; B) HE UBMEHSIETCS

3. Kak Ha3pIBaeTcs ctanb ¢ coaepkanuem yriaepoaa 0,30 %? a) moapTekrouaHas; 0) SBTEKTOU/I-
Hasl; B) 3a9BTEKTOUIHAS

3ananue Ne 7

1. Cxomnpko yrieposa B iementure? a) 0,8 %; 6) 2,14 %; B) 6,67 %

2. Kak u3MeHsieTcsl KOHLUEHTpauus yriepojaa B (eppure Npu BTOPUUHOM KpUCTaIu3auuu? a)
yMEHbIIaeTcs; 0) yBEIMUNUBACTCS; B) HE U3MEHSETCS

3. K kakoMy Kiaccy Mo KayecTBy OTHOCUTCA cTanb Y 10A?

a) 0OBIYHOTO KadyecTBa; 0) BRICOKOKaYeCTBEHHAs; B) KaueCTBEHHAs

3amanue Ne 8

1. 13 xakux a3 cocrout nepiaut? a) Au @; 6) Dull; B) Aul]

2. Kak u3meHsieTcst KOHIEHTpAalKs yTIepoa B ayCTeHUTE IPU BTOPUIHON KPUCTAIITM3AIUH 3a9B-
TEKTOUJIHBIX cTaien?

a) YMEHbIIIaeTcs; 0) yBETMYMBACTCS; B) HE U3MCHACTCS

3. K kakoMy Kkjaccy 1o Ha3HaU€HUIO0 OTHOCUTCS CTallb Y77 a) KOHCTPYKIMOHHAsA; 0) UHCTPYMEH-
TaJbHas

3amanue Ne 9

1. B 4éM cyTh 3BTEKTOUHOTO MIPEBPALICHUS?

a) (eppuT BeIICIACTCS U3 AyCTEHUTA; 0) ayCTEHUT MPEBPALIAECTCS B NEPIIUT; B) LIEMEHTHUT Bbljie-
JSIeTCS U3 ayCTEeHUTa

2. U3 xakoii dassl Beimensiercs LI1? a) @; 6) A; B) K

3. Uto 03HavaroT MUQPHI B MApKUPOBKE cTasu 357

a) coJepkKaHue yriiepoaa B COThIX %; 0) comepkaHue yriepoja B JECATHIX %; B) MOPAIKOBBIN
HOMeEp

3ananue Ne 10

1. Yto coboii mpeacTaBisieT IEMEHTHT?

a) TBepAbIN pacTBOp yrieposaa B Fe a; 6) MEXaHUUECKYIO CMECh; B) XMMHUECKOE COEAUHEHNUE; 2.
N3 xakux (a3 cocrout ctanb 40 mpu KOMHATHOM TeMIiepaType?

a)Oull;0)®duA;B) dull

3. Kax Ha3bIBaeTcs cTalb, €Ciu Mpyu KOMHATHOM TeMiiepatype ee crpykrypa [1+1{11? a) sBrekTo-
uaHast, 0) 3aIBTCKTOUIHAS; B) IOIBTCKTOUTHAS

3ananue Ne 11

1. Kakas u3 yka3zaHHBIX (a3 UMEET caMy BBICOKYIO TBEPJIOCTH?

a) @; 6) A;B) I

2. 13 xakux ¢a3 cocrout ctanb Y11 npu komHaTHOM Temneparype? a) D ull; 6) Aull; B) D u
I

3. Yro o3navaroT 1udpsl B Mapke craim bCt5kn?

a) coJiep:KaHue yriepoaa B COThIX %; 0) colep:kaHue yriiepojaa B JECATHIX %; B) MOPSIKOBBIN
HOMeEp

3amanue Ne 12

1. Yro npexacraBuseT coO0i ayCTEHUT?

a) TBepAblid pacTBop yriepoaa B Fe y; 0) TBepaslit pacTBop yriepona B Fe a; B) MeXaHUUECKYIO
cmech @ u 1]

2. Kakas ¢a3a BblaenseTcst Npu BTOPUYHON KPUCTAIUIN3ALUH JO3BTEKTOMIHBIX cTaneil? a) @; 0)



33

A;B) 10
3. Yro o3navaroT 1udpsl B Mapke craim BCr4cn?
a) coJiep KaHUe yTIepoaa B COTBIX %; 0) MOPSAKOBBIH HOMEP; B) OTHOCUTEIbHOE yATHHEHHE O %

3ananue Ne 13

1. Yro coboii mpeacrasiset Gpepput?

a) TBepAbIN pacTBOp yriepona B Fe y; 0) TBepablil pactBop yriiepoaa B Fe a; B) xumuueckoe co-
eIMHEHHE

2. Kakast ¢a3a BbIensieTcs: Ipy BTOPUYHON KPUCTAJUIM3ALMHU 3a9BTEKTOMAHBIX cTanei? a) @; 0)
Au ®;B) I

3. Ctanb UMEET CTPYKTYpPY MEPJIUT, KaK OHA HA3bIBAETCsA? a) T0IBTEKTOU IHAS; 0) 3a9BTEKTOU/I-
Has; B) OBTEKTOMIHAS

3amanue Ne 14

1. KakoBa MakcuMalibHasi paCTBOPUMOCTD yriepoja B ¢eppure npu temmneparype 727°C? a) 0,8
%; 6) 0,03 %; B) 0,008 %

2. Kakoe npeBpaiieHue mpoucxouT mpu Harpese B Touke S? a) @ — A;6) 1 — A;B) A — 11

3. Yro o3HavaroT 1udpsl B Mapke craym Y 8?

a) cojiepKaHue yriepoja B COThIX %; 0) MOPSIKOBBIN HOMEP; B) COJAECpXKaHUE YTriiepoja B JAecCs-
ThIX %

Tema: «IlBeTHBIE CILIABBD»

3amanme Ne 1

1. Kakoe 3nauenue 6B umeer mropamomu J{16 nmocne 3akanku u crapenus? a) 6B ~ 1000 MIla;
0) oB ~ 450 MIla; B) 6B ~ 1500 MIla

2. MOHO 71 TIO CTPYKType ABYX(ha3zHoi JaTyHH (o +8) CyAuTh 0 CoAepKaHWU B HEl IIUHKA? a)
HeJb3s1; 0) MOYKHO MHOT/Ia; B) MOXHO BCET/Ia

3. Kakyro ¢opmMy MMEIOT NepBUYHBIE 0. KPUCTAJIIIbI KPEMHUS B CUIYMHUHE? a) IEHIPUTHYIO; 0)
UTOJIBYATYI0; B) TPAaHEHYIO

3amanue Ne 2

1. Kakoii u3 crutaBoB siBIsieTCst ofHO(a3HOoM a-naryHbio? a) JIS6; 6) bp.C-30; B) JI80

2. KakoBa MukpocTpykTypa cuinymuHa AJI2 mpu KOMHaTHON TeMIeparype rnocie Moaupuiupo-
BaHMsA? a) 0-(as3a + IBTEKTHKA; 0) 0-(a3a; B) KpeMHUI U HIBTEKTHKA

3. C kakoii 11e1610 BBOIIT MEIL B ciuiaB b&3?

a) U1 TPEIOTBPAIICHUS JTHKBAIIUU 110 XUMHUYECKOMY COCTaBy; 0) JUIsl IPEIOTBPALICHUS JTUK-
BallMU 10 yIeTbHOMY BECY MPH KPUCTAJUIU3AINH; B) I YIYUILIEHUS JTUTEHHBIX CBOMCTB

3amanue Ne 3

Kakue KOMIIOHEHTHI BXOJAT B cocTaB ciiaBa JI68?

a) MeJIb — 0JI0BO; 0) MeIb — CBHHEII;, B) MEJIb — IIMHK

2. Kakoii pexxuM TepMo0oOpabOTKH BOCCTaHABIMBAET TUIACTHYHOCTh XOJIOIHO1e()OPMUPOBAHHBIX
naTyHen?

a) OTXKHT PEKPHUCTAIUTH3AINH; 0) 3aKaJka U CTapeHIE; B) 3aKajka U OoTIycK 3. Kakue cruiaBbl Ha-
3BIBAIOTCA AypaTIOMHUHAMU?

a) CIUIaB QJIFOMUHUI — Me/Ib — Maruuii; 0) crjiaB aqlOMUHHNA — KPEMHUIL; B) CIUIaB aIFOMUHUIN
— JKeJe30 — MapraHel|

3aganue Ne 4
1. OnpeaenuTs XMMHUYECKHU cocTaB ciiaBa JI68
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a) muHK 68% + meap 32%; 6) meap 68% + onoBo 32%; B) Meap 68% + muHk 32% 2. Kakue
KOMIIOHEHTHI BXOAAT B cocTaB ciiaBa bp.O-10?

a) Mep — IUHK; 0) Meb — OJIOBO; B) Melb — CBUHEN 3. V3 mpuUBEACHHBIX HIKE CIUIABOB
BBIOpaTh Menbxuop a) criaB MH19; 6) cuta MHI[15-20; B) crmaB JIK80-3

3amanue Ne 5

1. Kakoil 0OCHOBHOI1 JIETUPYIOLINII 2JIEMEHT U B KAKOM KOJIMUYECTBE BXOJUT B COCTaB JypaItoMu-
Ha?

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

2. Kakoii u3 npuBeIeHHBIX HIDKE CIIJIaBOB HanOosee nerkuii? a) JIS0; 6) b83; B) /(16

3. K kakoii cucteme oTHOCUTCS ciuiaB AMit?

a) AIMIOMUHUN — KPEMHHUIA; 0) aTFOMUHUN — MarHuii; B) aTlOMHUHHA — MapraHell

3amanue Ne 6

1. Kakne KOMIIOHEHTEI BXOJST B COCTaB ciijiaBa JI6&, u kak oH Ha3bIBaeTCs?

a) MeJlb — OJIOBO; OJIOBsSIHHAs OpoH3a; 0) MeJlb — IIWHK; JIaTyHb; B) Meb — CBUHEII; CBUHIIOBAS
OpoH3a

2. Kakoii u3 npuBeCHHBIX HIKE CIUTABOB 00JIa1aeT aHTH(PUKIIMOHHBIMU cBolicTBamu? a) J[16;
0) bp.C-30; B) AJI-4

3. KakoBa MUKpPOCTpPYKTypa XOJOAHO-AePOPMUPOBAHHON O-TaTyHH MOCJHE OTKHUra? a) CBETJIbIE
OCH JIEHAPUTOB; 0) BBITSHYTHIE 3€pHA; B) 3€pHA C MPAaBUIbLHOM OTPaHKOM

3ananue Ne 7

1. Kakue crinaBbl Ha3bIBalOTCS ypaTtOMUHAMU?

a) crutaB Al — Cu — Mg; 0) crumaB Al — S; B) craB Al — Fe — Mn

2. Kakyto ¢dopMy UMEIOT EpPBUYHBIE KPUCTAIIBI KPEMHHUSI O MOIUGUIIUPOBAHUS B CUITyMHUHE?
a) LIapOBUAHYI0; 0) UT0JIbYATYIO; B) TPAaHEHYIO

3. U3 npuBeACHHBIX HUXKE CTUIAaBOB BRIOpaTh HanOoee nerkuit a) /[16; 6) JISO0; B) b83

3amanme Ne 8

1. U3 mpuBeAeHHBIX HUXKE CIIJIaBOB BhIOpaTh Haubosee nerkuii a) JI80; 6) b83; B) /(16

2. Kakne KOMIOHEHTHI BXOAAT B cocTaB ciiaBa bp.C-30?

a) MeJlb — CBUHEII; 0) Me/Ib — aJIFOMUHUM; B) MEJIb — IIUHK

3. Kakoli W3 NpUBEICHHBIX HIKE CIUIABOB sBJseTcs aypamtomMuHoM? a) AJI2; 6) /[16; B)
bpAXK-9-4

3ananue Ne 9

1. Kakue KOMIOHEHTHI BXOAAT B cocTaB ciiaBa bp.Od6-0,2?

a) Menp — oJoBo — Qocdop; 6) muHK — o010BO0 — Qocdop; B) aTrOMUHUI — OJIOBO —
docdop 2. Kakoii u3 npuBeIeHHBIX HUKE CIUIABOB 00J1aaeT aHTU(PUKIIMOHHBIMU CBOWCTBAMU?
a) AJl4; 6) /116; B) bp.C-30

3. K kako#i rpynmne criaBoB oTHocuTcs crias JIT[16K47?

a) neopMHUPYEMBIM, TEPMUUECKU YIIPOUHIEMBIM; 0) JIUTEHHBIM; B) 1e(OPMHUPYEMBIM, TEpMHUYIE-
CKU HEYTPOUHSEMbIM

3amanue Ne 10

1. KakoBo cpenHee MpoIEeHTHOE cojiepkanne Maruus B croiase /(16?7 a) 1,5 %; 6) 4,3 %; B) 0,6
%

2. K kaxoii rpynne crinaBoB oTHocutcs cias JIL[16K47

a) 1e(OpMUPYEMBIM, TEPMHUUECKH YIIPOUHAEMBIM; 0) JTUTCHHBIM; B) AeHOPMHUPYEMBIM, TEPMHYC-
CKH HEYTPOYHSIEMBIM

3. K kakoii cucteme otHocurcs criaB MH19?
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a) MeJlb — HHKEJb; 0) MeJlb — HUKEJIb — IIUHK; B) IMHK — HUKEIb

3ananue Ne 11

1. Kakas U3 npuBeIeHHBIX HUXKE JaTyHeH oOnagaeT Oombiiel miactTuaHocThio? a) JI90; 6) JI62;
B) JIS6

2. Kakue cTpykTypHBIE cOCTaBistomue umeet Jmuras oponza bpO10? a) a-kpucramia; 6) o + 0;
B) 0-daza

3. Ilocne TepmooOpaboTku criaB J[16 umeeT HanOOJNBIIYIO TPOYHOCTH @) MOCJE OTXKUTA; 0) MO-
CJI€ 3aKaJIKH; B) MOCJIE 3aKaJIKU U CTapeHUs

3ananue Ne 12

1. KakoBa MukpocTpykTypa cuinymuHa ¢ 13 % Si npu KOMHaTHON TeMIieparype nociae Moaudu-
UpOBaHUs?

a) a-(aza + IBTEKTHKA; 0) 0-(ha3a;B) KPEMHUN U IBTCKTHKA

2. Kakoe 3HaueHue 6B umeet aypamomuH J[16 nocne 3akanku u crapeHusi? a) o ~ 1000 Mlla;
0) oB ~ 450 MIla; B) oB ~ 1500 MIIa

3. U3 mepeuncieHHBIX HUKE CIUIAaBOB BBHIOpATh Hew3misoep a) craB MH19; 6) cmas MHIL15-
20; B) craB JIL[16K4

3amanme Ne 13

1. K xakoii cucreme oTHOCHUTCS crutaB AMir?

a) aIIOMUHUN — KpEeMHHH; 0) aJlOMUHMA — MarHuii; B) aJlfOMUHUN — Maprasen 2. Kakue
CTPYKTYpHBIE cOCTaBJIsItoIe nmeeT crias JI90?

a) o-J1aTyHb; 0) a-maTyHb + B'-natyHs; B) B'-1aTyHb

3. Kaxkoii pexxum TepMo0o0padOTKH BOCCTaHABIMBAET TNIACTUYHOCTH XOJIOTHOAE(POPMHUPOBAHHBIX
naTyHen?

a) 3aKajKa M OTITyCK; 0) 3aKaJika ¥ CTapEeHHUE; B) OTXKUT PEKPUCTAIUIN3ALNH +

3ananue Ne 14

1. Kakoe BnusiHME Ha CBOMCTBA CUITyMHHOB OKa3bIBAET MOAU(PUIIMIPOBAHUE?

a) TOBBIIIAET MPOYHOCTh; O) MOBBIIAET KOPPO3MOHHYIO CTOMKOCTh; B) He BiusieT 2. Kakue
KOMIIOHEHTHI BXOJAT B cOcTaB criaBa b&3?

a) 0JIOBO — CypbMa — Me/lb; 0) alIFOMMHUNA — KPEMHHUIL; B) ME€Jlb — CBHUHEI]

3. Kakas u3 nmpuBeeHHBIX HUXKE JaTyHel oOjamaet Oomblel miactTuaHocThio? a) JI83; 6) JI62;
B) JI56

3amanue Ne 15

1. Kakue criyiaBbl Ha3bIBAIOTCS JIATYHIMU ?

a) CIUIaBbl MEAM C IIMHKOM; 0) CIJIaBbl MEIM C OJIOBOM; B) CIUIaBbI Meau cO cBUHIIOM 2. Kakue
KOMIIOHEHTHI BXOIAT B cocTaB cruiaBa AJI2?

a) MeJlb — OJIOBO; 0) aJIIOMUHUNA — KPEMHUH; B) amtoMUHUNA — Melb 3. K KakuM aTyHsaM OTHO-
curcs crias JI85?

a) 0-JaTyHb; 0) 0-TaTyHb + B-IaTyHb; B) B-TaTyHb

3amanue Ne 16

1. Kakue criyiaBbl Ha3bIBAIOTCS JIATYHIMU ?

a) CIUIaBbl MEJU C IIMHKOM; 0) CIIJIaBBl MEM C OJIOBOM; B) CILJIAaBBI MEIU CO CBUHIIOM

2. Kakum pexxumMoM 00pabOTKHM MOXHO YCTPaHUTh JCHAPUTHYIO JHKBALMIO B OJHO(A3HON o-
JATyHHU? a) 3aKAJIKOW U CTapeHHueM; 0) TOMOTe€HU3AIMOHHBIM OTKUTOM; B) PEKPUCTAIU3AI[MOH-
HbIM oTkuroM 3. ITocne kakoi TepMooOpaboTkH crutaBoB /{16 nMeeT HaMOOBIITYIO MPOYHOCTH?
a) Mociie OTXKUTA; 0) TMOCIIe 3aKaIKU U CTAPEHUS; B) MOCIE 3aKAJIKH
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3ananue 17

1. Kakue mepBUYHBIE KPUCTAJUIBI BBLACNSIOTCA MPHU KPUCTATU3ALWU JOIBTEKTUYECKOTO CH-
JyMHUHA MOCIJIe MOAU(PHUIIUPOBAHUS?

a) o-pacTBOpa; 0) IBTEKTUKH; B) KPEMHHUM

2. Kakoil OCHOBHOM JIETUPYIOLUI JIEMEHT U B KAKOM KOJIMUYECTBE BXOJIUT B COCTaB JypaltOMu-
Ha? a) onoBo — 10 %; 6) kpemuuit — 13 %; B) menp — 4,5 %

3. C xakoif 11esbto0 BBOAAT Meib B 6a00uT?

a) IS YIY4IIeHUs JTMTEHHBIX CBOMCTB; 0) AJs MpeAoTBpallleHUs IUKBAIMU 110 YIEIbHOMY BeCy
NPY KPUCTAJUTU3AINH; B) JJIS IPEIOTBPAIICHUS JIUKBAIIUH 10 XUMHYECKOMY COCTaBY

3ananue Ne 18

1. Kakue cTpyKTypHBIE COCTaBistolue umeer autas opon3a bpO10? a) o — kpucramna; 6) o
Kpuctaya + o ¢asa; B) o daza

2. KaKuM peXUMOM TepMOOOPabOTKH MOXKHO YCTPAHUTh JCHAPUTHYIO JIMKBAIMIO B OAHO(a3HOMN
o-JIaTyHU?

a) 3aKalkoW M cTapeHueM; 0) TOMOTEHM3AIlMOHHBIM OTKUIOM; B) PEKPUCTAILIM3AIUOHHBIM
omxurom 3. Kakoit u3 criiaBoB siBiisieTcst OAHO(PA3HON 0-JIaTYHBIO?

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

3amanue Ne 19

1. Kakoi#t xumuueckuit coctas cruiasa bp.O® 6,5-0,4?

a) 6,5 % Sn + 0,4 % P + ocransHoe Cu; 6) 6,5 % Cu + 0,4 % P + ocransHoe Sn; B) 6,5 % Zn +
9375 % Cu

2. Kakoii pexxum TepMooOpadOTKH BOCCTAHABIMBAET TUIACTHYHOCTD XOJIOAHOIe(hOPMUPOBAHHBIX
JaTyHeu?

a) 3aKajika U OTMYCK; 0) 3aKajka W CTapeHHE; B) OTXKUT pekpuctau3anuu 3. K kakoit rpymme
CIUIaBOB OTHOCUTCS ciuiaB bp.b27?

a) 0a00UTHI;, 0) OpPOH3HI; B) MEIBXHOPBI

3amanue Ne 20

1. KakoBa MukpocTpykrypa cuimymuna 13 % Si mpu KOMHaTHO# TeMriepatype 10 MOTUPHUIHPO-
BaHUs? a) IBTEKTHKA; 0) KPEMHUH U BTEKTHKA; B) 0L TB. PACTBOP M SBTEKTHUKA

2. KakoBo cpenHee MpoIreHTHOE cojiep:kanne Maruus B criase [[16? a) 1,5%; 0) 4,3%; B) 0,6%
3. K kako#t cucreme oTHOCUTCA ciiaB b837?7

a) 0JIOBO — Me€JIb — CypbMa; 0) CBUHEI] — OJIOBO — M€JIb; B) CBUHEI] — OJIOBO — CypbMa

Tema: «HyryHni»

3ananue Ne |

1. Kakue yyryHsl Ha3bIBalOT O€IbIMU?

a) B kotopbix Cobmr. = Ces3. + CcBo06.; 6) B koTopbix Cobmr. = Ccs3.;B) B KoTopbeix Co0r. =
CcB00. 2. Kakyto KpUCTaJUIMUECKYIO pelIeTKy umeeT rpadur?

a) KyOn4ecKkyro 00beMHOIICHTPUPOBAHHY10; 0) KyOHUECKYyI0 ITpaHelleHTPUPOBAHHYIO; B) FeKcaro-
HAJIBHYIO

3. Kakyro CTpyKTypy METaININYECKON OCHOBBI UMEET cepblil UyryH, eciu Ccssas. = 0,8 %?

a) hbepputHy1o; 0) NEPIUTHYIO; B) PEPPUTO-IEPIUTHYIO

3amanue Ne 2
1. Yro mpexacraBusieT coboi nenedypur?

a) xumuueckoe coeauHenne Fe u C; 6) Mmexanuueckyio cmech A u L; B) MeXaHUYECKYIO CMeCh
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@ u [ 2. Kakas ¢popma rpadura xapakrepHa Ajsl CEpbIX YyT'yHOB?
a) XJIONIbeBUHAA; 0) IUIacCTUHYATas; B) mapoBuaHas 3. Kak nmonydaroT KOBKHM 4yryH?
a) OTXKUTOM CEpOT0 YyryHa; 0) OTXKHUIOM OEJIoro 4yryHa?; B) MOJU(PHUIIMPOBAHUEM

3ananue Ne 3

1. B 4éM CyIIHOCTh IBTEKTHUYECKOTO MIPEBpAILCHHSI?

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

2. Kakue uyryHbI Ha3bIBAIOT TpaUTU3UPOBAHHBIMU?

a) B koTopbix Co6m1. = Ccs3.; 6) B koTopbix Cobmi. = Ccpsiz. + CcBo0.;B) B KOTOphIX CcBs3. =
CcBo0. 3. Kakyro CTpyKTypy UMeeT NOJIOBUHYATHINA UyTyH?

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

3amanue Ne 4

1. Kakue pusuko-mexaHn4ecKrue CBOMCTBA UMEET JIeaeOypuT?

a) HB = 1000 MIIa; 6 = 10%; 6) HB = 4000 MIIa; & = 0%; 8) HB = 4000 MIla; & = 10% 2. Uem
3aBepIaeTcs MePBUYHAS KPUCTAILTU3AINS OCIBIX TyTYHOB?

a) 9BTEKTMUYECKUM TMpeBpalleHueM; 0) SBTEKTOMIAHBIM MpeBpalieHreM; B) Bbiaenenuem LI 3.
CKOJIBKO CBSI3aHHOTO yTJIEPOJia B CEPOM UyTyHE cO CTpykTypoit @ + I'p?

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

3amanue Ne 5

1. Kakyro cTpykTypy umeeT nefieOyput npesparieHasiii? a) A + L; 6) [T+ 1I; B) [T + @

2. Kakue cBoiCTBa YyryHOB OINpEACIIIOTC GopMoi rpadUTOBBIX BKIIIOUYCHHI? a) 6B, O; 0) HB,
d; B) HB, KCU

3. IIpu xakoil Temreparype MpPOBOJSAT OTKUT ISl MOTYYEHHs MEPIUTHOTO KOBKOTO 4yryHa? a)
750°C; 6) 850°C; B) 950°C

3ananue Ne 6

1. Kako#t ¢a3oBbIii cocTaB nMeeT jeaeOyput npesparieHubnii? a) @ +11; 6) A+ 1; B) A + O

2. Kakas (hopma rpadura xapakTepHa JUIsl KOBKMX YyT'YHOB? a) mapoBUHAs; 0) MIacTHHYATAS;
B) XJIOTIEBHIHAS

3. CKOJIBKO CBSI3aHHOTO yriepoda B MojioBUHYAThIX uyryHax? a) Cces3. = 0,8%;0) Ccsaz. <
0,8%;B) CcBs3. > 0,8%

3amanue Ne 7

1. U3 kaxoii (ha3bl BbIAEIAETCS LIEMEHTUT IEPBUYHBIN?

a) U3 aycTeHuTa; 0) u3 eppura; B) U3 )KUIKOTO pacTBopa 2. Kak ycTpaHsI0T HeXeNnaTelbHbIH OT-
oen?

a) packuciaeHueM; 0) rpadUTH3UPYIOMUM OTXKUTOM; B) YCTPaHUTh HeNb3s 3. UTo 0003HAYarOT
udpbl B Mapke KoBkoro uyyryna K4-37-12?

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

3amanme Ne 8

1. Kakue da3el HaXoIATCS B PAaBHOBECHH TPU 3BTEKTHUECKOM IPEBpAILICHUHU? a) XK.p. U A; 0)
xK.p., Aull;B) D, Aull

2. Kakas ¢opma rpaduta xapakTepHa i BRICOKOIIPOYHBIX YyTYHOB? a) XJIONbEBUIHAS; 0) I1a-
CTMHYATasl; B) IIAPOBHIHAS

3. Kakyro cTpyKkTypy UM€EET KOBKHI UyTyH, €CJIM OT)KUT IPOU3BOJAT B 0JHY craguio? a) I1 + I'p;
O)[I+Dd+Ip;B)D+1Ip

3amanue Ne 9
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1. Kakotii (ha3oBbIif coctaB umeet Oenblit uyryH npu t =400°C? a) A + @; 6) @ + 11; B) A + 1]

2. Kakyro CTpyKTypy METAJUTMYECKOW OCHOBBI MMEET BBICOKOIPOYHBIH 4yryH, eciau CcBsi3. =
0,5%? a) dheppuTHyIO; 0) IEPIUTHYIO; B) (PEPPHUTO-TICPITUTHYIO

3. UTO criocoOCTBYET MOTyUSHHIO TPaUTU3NPOBAHHOTO YyryHa?

a) moBeIeHHOE cojepxkanne C, Si ;0) MOBHIICHHOE coiep)aHre Mn; B) MOHUKEHHOE COJIEpIKa-
nue C, Si

3amanue Ne 10

1. CkonbKO yTIIepoJia COAEPIKUT IBTeKTHUSCKHiA Oernbrii uyryH? a) 0,8%:; 6) 2,14%; B) 4,3%

2. Ctpykrypa ceporo uyryHa @ + I1 + I'p. CKOJIbKO CBS3aHHOIO yIJiepoja B METAJLTMYECKOU
ocHoge? a) < 0,03%; 6) 0,03...0,8% ; B) 0,8%

3. Kakyio CTpyKTypy MMeeT KOBKUH YyT'YH, €CIIM OTXKHUI TPOU3BOIAT B ABe ctamuu? a) I1 + I'p;
0)D®+1Ip;B)[I+JI+1Ip

3ananue Ne 11

1. U3 xakoii a3el Beigensiercs L{II? a) uz A; 6) u3 x.p.; B) u3 @

2. [Ipu kakOM yCIIOBHH TTPOUCXOAHUT 0Opa3zoBaHue rpadura B 4yryHax?

a) TIPU MEIJICHHOM OXJIAKJEHUHU; O) pH OBICTPOM OXJIAKJICHUU, B) MPU OBICTPOM Harpese 3.
Urto 03HAYAIOT MUQPHI, BXOAAIIUE B MAPKY CEPBIX YyT'yHOB?

a) cojZiep’KaHue yriiepoaa; 0) TBepAOCTh; B) Mpeei MPOYHOCTH

3amanue Ne 12

1. YeM 3aBepiaercs BTOpUyHasi KpUCTauIn3alust OebIX YyryHOB?

a) PBTEKTOMJIHBIM IpeBpalleHueM; 0) 3BTEKTHUECKUM MpeBpaiieHremM; B) BbiaeneHuem LII 2.
CKOJIBKO CBSI3aHHOTO yTJIEpOJia B CEPOM UyTryHe co cTpykTypoii I1 + I'p?

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

3. Kak nosiy4aroT KOBKHil yyryH?

a) Moau(UIIMPOBaHUEM; 0) OTI)KUTOM OEJIOTO YyTyHa; B) OT)KUTOM CEpOTO YyryHa

3amanme Ne 13

1. Kakyto cTpykTypy umMeer Oenblii 103BTeKTHUYeCKui uyryH npu t = 20°C? a) II + LIII; 6) IT +
LIIT + JI*; B) JI* + LI

2. CKOJIBKO CBSI3aHHOTO yriepoja B mosioBUHUYaThiX yyryHax? a) Ccess3. = 0,8%; 0) Cess. <
0,8%; B) CcBs3. > 0,8%

3. UTo 03Ha4ar0T MUQPHI, BXOASIINE B MAPKy KOBKOTO UyryHa?

a) coJiep:kaHue yriiepoja U KpeMHHs; 0) TBepAOCTh M OTHOCUTEIbHOE Y/UIMHEHHUE; B) Mpeaes
IIPOYHOCTU U OTHOCHUTEIILHOE YJINHEHUE

3ananue Ne 14

1. Kakyto cTpykTypy mMeeT Oemblii 3a3BTeKTHYECKH uyTyH mipu t = 20°C? a) IT + LII; 6) IT +
LTI + JI*; B) LT + JT*

2. Ilpu xakux yciaoBusx oOpa3yercs MOJOBUHYATHIN YyryH?

a) pu U30BITKE TPAPHUTHU3ATOPOB U YCKOPEHHOM OXJIaXKICHUH; 0) MPH HEeJOCTaTKe rpaduTH3aTO-
POB M YCKOPEHHOM OXJIaX/ICHUH; B) TIPU HEJOCTAaTKe rpadUTU3aTOPOB U 3aMEVIEHHOM OXJIaXe-
HUU

3. Kakyto popmy umeeT rpaguT B BHICOKOTIPOUYHOM UyTyHE? a) IUIACTUHYATYIO; 0) ITapOBUAHYIO;
B) XJIOMTbEBHUIHYIO

3ananue Ne 15

1. CkoJbKo yriaepoia coJiepxat 4yTryHbl?

a) ot 2,14 1o 6,67%; 6) ot 4,3 no 6,67%; B) ot 2,14 no 4,3% 2. Kakoii ¢a3oBslii cOCTaB UMEET
oenbrit uyryH npu t = 800°C? a) ® +1[; 6) A+ 1I; B) A+ D
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3. B cepom uyryne coaepxurcs 0,5% CcBsa3. Kakylo oH MMeeT CTPYKTypy METaJUIMYecKON
ocHoBsl? a) [T+ IIII; 6) IT + @; B) 11

3amanue Ne 16

1. Kak u3meHsieTcs coqiep:kaHue yriieposia B )KUIKOH (aze mpu mepBUIHON KPUCTATUTH3AINH JI03-
BTEKTUYECKOT0 0eoro uyryHa?

a) yMEHbIIIaeTcs; 0) yBEIMUUBACTCS; B) HE UBMEHSIETCS

2. Kakas ¢opma rpadura cnocoOCTBYeT MOTYUYEHHIO BHICOKOM MPOYHOCTH yyryHa? a) MiIacTUH-
yaTasi; 0) XJIONbEBUIHAS; B) IIIAPOBU IHAS

3. Kakyto cTpykTypy umMeeT oTOeIeHHBIN YyTyH?

a) PaBHOMEPHYIO IO CEYCHHUIO OTJIMBKHU; 0) Ha TOBEPXHOCTH — CTPYKTYpy Oenoro 4yryHa, B
CepJIlIeBUHE — CTPYKTYpPY CEpOro 4yryHa; B) Ha MOBEPXHOCTH — CTPYKTYPYy CEpOro 4yryHa, B
CepALIEBUHE — CTPYKTYpy O€soro 4yyryHa

3ananue Ne 17

1. IIpu kakoit Temneparype oopazyercs eaedypur? a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpyKkTypy UMeeT Oemnblii JodBTeKTHYecKuit uyryH mpu 750°C? a) A + LII + JI; 6) IT +
LI + JI*; B) JT + LI

3. Kakue xumMuueckue 3JeMeHTHI CIIocoOCTBYIOT oOpa3oBanuio rpadura? a) S; 6) Mn; B) C, Si
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