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Paznea 1. Ilepeyenb KoMIeTeHUM, C YKA3aHUEM 3TANOB UX ()OPMHPOBAHUSA B NpoLecce
OCBOEHUS TUCHHILIMHBI

Ko u [Inanupyemsie
pe3ynbTaThl 00y4YeHHUs 110
HauMEHOBaHHE Bunbl onieHOUHBIX cpeacTs/
dopmupyembie JMCLIUATUIMHE,
MH/IMKaTOpa mudp paszaena B JaHHOM
KOMIIETEHIINH XapaKTEePU3YIOLIUE ITaIbI
JOCTHKEHUS JOKYMEHTE
¢dbopmupoBaHus
KOMIIETECHIIH .
KOMIIETSHIIUHA
OIIK-1 Cnocoben |OIIK-1-B-6 3HaTh: Baok A — 3aganus

IIPUMEHSTH [IpumeHnsieT 3HaHUsL |- OCHOBHBIE XUMUKO- PENpPOAYKTUBHOTO YPOBHS
€CTECTBCHHO- XHUMHKO- (bU3HUECKUX CBOWCTB A.0 — Borpocsl 3aKpbITOro THIA
Hay4HbIE U buznueckux KOHCTPYKLIHOHHBIX (TecTOBBIC 3aaHHE,
OOIIEeNH)KEHEPHBIE |CBOMCTB MaTepUajIoB YCTaHOBJICHHE COOTBETCTBUS HIIH
3HAHHUSA, METOJBI KOHCTPYKLIMOHHBIX MOCIIEI0BATEILHOCTH )
MaTEMAaTUYECKOr0 |MAaTEPHAJIOB B A.1 — Bompocsl y1st orpoca
aHaJIn3a u npodeccuOHaTbHON OTKPBITOT'O TUIIA
MOACINPOBAHUA B | ACATCIBHOCTU YMerh: Baok B — 3aganus
Hp?(l)eCCI/IOHaHB— - paciupoBLIBATE MAPKH | pEKOHCTPYKTUBHOTO YPOBHS
HOM OCATCIIBHOCTH Pa3IUYHBIX B.0 - 3amanus 11 BRIIOJIHEHUS
KOHCTPYKLIMOHHBIX 1abopaTopHBIX paboT
MaTepHuaioB B.1 — Tunossie 3axauun
Baaners: Baok C — 3a1anus npakTUKO-
- HaBbIKaMHU BbIOOpa OPUEHTHPOBAHHOTO W/HITH
KOHCTPYKLHOHHBIX UCCJIEIOBATENLCKOTO YPOBHS
MaTepHuaioB MpHu C.1 - UnpuBuayansHbie
MPOCKTUPOBAHUU Y3JIOB U | TBOpUYECKHE 3aaHusl (THIIA
JeTajiedl MalluH «accen)
OIIK-5 Cnocoben |OIIK-5-B-1 3HATD: BJaok A — 3amanus
MIPUHUMATH [Ipunumaer — PpOJIb U MECTO PEnpOAYKTUBHOI'O YPOBHS
000CHOBaHHbBIE 000CHOBaHHbBIE KOHCTPYKLIOHHBIX A.0 — Bompochl 3aKpBITOrO THIIA
TEXHUYECKHE TEXHUYECKHE MAaTepuajoB B Pa3BUTUH | (TECTOBLIE 3aJaHUE,
pelieHus, pelIeHns Ipu HayKH, TEXHUKU U YCTaHOBJIEHHE COOTBETCTBUS UK
BbIOMpATh pelIeHny 3a1a4 TEXHOJIOTHA; IOCJIEI0BATEILHOCTH)
3G dEeKTUBHBIE U npopecCUOHANTBHON |— KJIacCU(pUKAILIUIO A.1 — Bomnpocs! ais onpoca
Oe3oImacHbIe ACATCIIBHOCTH KOHCTPYKIMOHHBIX OTKPBITOI'O THIIA
TEXHUYECKHE OIIK-5-B-2 MaTepuajoB IO COCTaBy,
CpeICTBa U Omnpenensier CBOMCTBaM U
TEXHOJIOTUH NIPU | KPUTEPUHU TEXHUUYECKOMY
peuieHny 3a1a4y 3¢ (HeKTUBHOCTU Ha3HA4YCHMUIO;
npodeccuoHalb- | TEXHHUUYECKUX — OCHOBHBIE
HOM JIeATEeNbHOCTH |CPEACTB U 9KCILTyaTallMOHHbIE
TEXHOJIOTUI XapaKTEPUCTUKU
MPUMEHHUTEIBHO K | KOHCTPYKIIMOHHBIX
pELIECHNUIO 3a/1a4 MaTEpHUaJIOB
po(eCCUOHATILHON | YMeTb: Baok B - 3aganus
JEeSTEHOCTH — HCIIONb30BaTh PEKOHCTPYKTUBHOT'O YPOBHS
OIIK-5-B-3 ¢usnyeckue npoueccsl, |B.0 - 3amaHus 171 BHIIOIHEHUS
Bribupaer MIPOTEKAIOIINE B 71a00paTOpHBIX paboOT
s exTuBHBIC KOHCTPYKIIMOHHBIX B.1 — Tunossle 3a1auu
TEXHUYECKHE MaTepuanax;
CpeaCTBa U — HCIIONb30BAaTh

TCXHOJIOTHUHU ITPU

CIPaBOYHBIN ammapar




[Lnanupyembie

Kon u
pe3yNbTaThl O0YUYCHHSI 110
HANUMCHOBAHUC BI/II[LI OLICHOYHBIX CpeIICTB/

dopmupyemsbie JUCLUIIINHE,
WHJIUKAaTOpa mmdp paszzaena B JaHHOM
KOMIIETEHIIUU XapaKTEPHU3YIOLIUE FTAIbI
JOKYMEHTE

TOCTHKEHUS
hopmupoBaHus
KOMIICTCHIIH .
KOMIIETCHITHIA

pelIeHny 3a1a4 JUTSL IPUMEHEHUS
npodeccuoHanbHOM | TpeOyeMbIX MaTepUaloB B
JeSITeNIbHOCTH KOHKPETHBIX
YCTPOMCTBAX;

— HCIIOJIb30BaTh METO/IbI
OLICHKH OCHOBHBIX
CBOMCTB
NEKTPOTEXHUYECKUX U
KOHCTPYKLHOHHBIX
MaTEepHUaJIOB

Baajaers: Bbaok C — 3agaHus npakTuko-
— HaBBIKaMH BbIOOpa OPHEHTUPOBAHHOT'O U/WUIIH
KOHCTPYKIHMOHHBIX UCCJIEIOBATENLCKOTO YPOBHS
MaTepHuaioB MpHu C.1 - UnpuBuayansHbie
MPOCKTUPOBAHKHM Y3JI0B U |TBOpYECKHE 3a/aHus (THIIA
JeTanei MamH «accen)

Pazgen 2. TunoBbie KOHTPOJIbHBIE 32JaHUS U HHbIe MaTepHaJibl, HeO0X0AUMBIE /I OLIEHKHU
IUVIAHMPYeMbIX PpPe3yJbTaTOB OOy4YeHHsl IO JAWCUMILIMHE (OleHOYHbIe cpeAcTBa). OnucaHue
MoKa3aTeJieil M KpUTepHeB OLIeHUBAHUS KOMIIeTEHIMH, ONMCAHME IIKAJ OLleHHBAHMS.

Biaok A

A.0 ®oHI TECTOBBIX 33JaHUN MO AMCUUIUIMHE, pa3paOOTaHHBIA M yTBEPKACHHBIH B COOTBETCTBUU C
[Tonoxennem «O dhopmupoBanuu (HoHIa TECTOBBIX 3aJaHUN O AUCIHUIUIUHE» : DOH]T TECTOBBIX 3a/laHUM
no aucuumiuHe «Marepuanosenenue» / coct. @posnosa E. B. — By3ynyk: By3ynyk. rymaH.-TeXHOJIOT.
uHCTUTYT (puman) OI'Y, 2026.

OIIK-1 Cnocoben npumenamov ecmecméeHHOHAYYHbIE U OOULCUHICEHEPHbIE 3HAHUA, MEMOObl
MAMEMAmMuUYecKo20 AHaIu3a U MOOEIUPOSaAnUs 6 NPOPYeccuoHaIbHOll 0esAmenbHOCHU

1. Kakue cymniecTByoT HanpspkeHUs (HECKOJIBKO BaApUAHTOB OTBETOB)?

Bapuantsl oTBeTOB

a) aOCOJIIOTHBIE,

0) yci0BHBIE;

B) HCTUHHbIE;

I') OTHOCUTEIIbHBIE

1) BHEIIHHE;

€) BHYTPEHHHUE;

2. Yo Ha3bIBAETCS METAIIIMUYECKUM CIIJIaBOM (OJMH BapUaHT OTBETa)?

BapuaHTbl 0TBETOB

a) CJI02KHOE BellecTBO, MoJIy4aeMoe CIVIaBJIeHHEeM WIHN ClIeKaHHueM IBYX MJIH HEeCKOJIbKHX NMPOCTBIX
BellleCTB, eCJIH er0 OCHOBY COCTABJISIET MeTaJLI;

0) CIIO’KHOE BEIEeCTBO, COCTOSAIIEE TOIBKO U3 METAJLIOB,;

B) CJIOYKHOE BELIECTBO, UMEIOIIEE B COCTABE METAJUNINYECKNE KOMIIOHEHTHI;

I') MPOCTOE BELIECTBO.



3. Kakue criymaBbl Ha3bIBAIOT YyTyHaMH (OJIMH BapUaHT OTBETa)?

Bapuantsl oTBETOB

a) KeJIe30yIJIepOAUCThIe CILIaBbI, coaep:xalue 0oiee 2,14 % yruaepona;
0) ’kene30yriIepoucThie CIUIaBhl, coaepxarue Mmenee 2,14 % yrnepona;

B) JKEJIE30YTIEPOAUCTHIE CILIABhI, coepkaiue menee 4,3 % yrnepona;

') CIUIaBBbI XKeJle3a C KpEMHHUEM.

4. KoHCTpYKIMOHHBIE MaTepuaibl 0 BHJY BEUIECTBA, M3 KOTOPOIO OHHM COCTOST: UX JENAT Ha
METAJUINYECKHE, HEMETAUNINYECKUEe U KOMIIO3MLIMOHHBIE (CMEIIaHHbIE). Y CTAHOBUTE COOTBETCTBHE IO
3TOMY IIPU3HAKY.

Coucox 1 Coucok 2

1 merammyeckue ] KOHCTPYKIIMOHHBIE MaTEpUAIIbl, HCKYCCTBEHHO CMELIAHHbBIE U3 HE
B3aMMOJICHCTBYIOUINX XUMHUECKU MEXKAY COO0H METAITTMUECKUX W/UIH
HEMETANINYECKUX KOMIOHEHTOB (MAaTPUILIbI ¥ HAIIOJIHUTEs)

2 HEMETaJNIMYSCKHE 2 KOHCTPYKHIHWOHHBIC MaTCPHUAJIbI, ABJIAIOIIUECCA CIIJIaBaMH METAIJIOB C APYT'UMU

BELIECTBAMHU
3 KOMIIO3UILIMOHHBIE 3 KOHCTPYKLIMOHHbIE MaTepHalIbl, KOTOPbIE IO NPUPOAHOMY IPOUCXOXKICHUIO
(cMmelaHHBIE) JIeJISIT HA MMHEPAJIbHBIE M OPTaHUYECKHUE
IIpaBuJbHBII 0TBET
1-2
2-3
3-1

OIIK-5 Cnocoben npunumams 000CHOGAHHbIEe MEXHUYECKUE PeuleHUsA, ebloupams Ihhexmuensvle u
Oe3onacHvle mexHuuecKue cpeocmea U MEXHONO2UU NPU peuleHUUu 3a0ay npogheccuoHaIbHOl
oeamenpHoOCmU

5. YUto Takoe OT>KUT CcTaiu (OJUH BapuaHT OTBETa)?

BapuanTs! 0TBETOB

a) npeiBapuTe/ibHas TepMHYecKasi 00pa0oTka, 3ak/jloyawmasics B HarpeBe CTajJM [0
ONTHUMAJBbHBIX TEMIIEPATYP U AaJTbHel1IeM MeIJeHHOM OXJIAKICHUH;

0) OKOHUaTeNbHAsT TepMHUeckass o0paboTKa, 3aKIIIOYaIOIIascsi B HArpeBe CTajid J0 ONTHMAaIbHBIX
TeMIIepaTyp U AalbHEHIIIeM OBICTPOM OXJIaKICHUY;

B) HACBIIIEHUE ITOBEPXHOCTH CTAH YTIIEPOIOM;

T') HarpeB JI0 TEMIEPATyphl MOJTHON ayCTEHU3AlMU CTAlId U OXJIAXKJICHHUE HA BO3AyXeE.

6. ITo Ha3HAYEHMIO CTAIM OBIBAIOT KOHCTPYKIMOHHBIC, UHCTPYMCHTAJIbHLIC U CIICHUAJIBHBIC. YcraHoBure
COOTBCTCTBHUC IJId HAa3BAHUS CTajei M UX OCHOBHEIX CBOMCTB.

Crucox 1 Crucox 2

| KOHCTPYKIIMOHHBIE | mpuMeHsOTCA 1Sl U3rOTOBJIEHUS UHCTPYMEHTOB MEPUTEIbHBIX,
PEXKYIIUX, MOHTAKHBIX

2 UHCTPYMEHTAJIbHbIE 2 Kakaas U3 HUX UMEET CBOM O0COOBIE OTIIMYNTENLHEBIE CBOHCTBA,

Tpe6YIOHII/ICC$I B BKCTpeMaJ'II)HI)IX YCJ'IOBI/ISIX 3KCHHyaTaHI/II/I, TaKHUX KakK
BBICOKAs TEMIIEpaTypa, BEICOKHE HArPy3KH, arpeCCUBHAS OKPYKAroIas
cpena.

3 cnenuanbHbIE 3 IPUMEHSIFOTCS 111 U3TOTOBJICHUS AETAJIEH MAIlMH, MEXaHU3MOB,
W3JIeIINH, @ TAK )K€ MEXaHUYECKUX U CTPOUTENbHBIX KOHCTPYKIIMH

IIpaBUIBLHBINA OTBET
1-3
2-1
3-2




7. Ilo comepxaHuio yriepoja cTald OBIBAIOT HHU3KOYTJIEPOJIUCTHIE,

CpeIHEeYyTIePOANUCThIE

BBICOKOYTJICPOAHCTHIC. Y cTaHOBUTE COOTBETCTBHUE MCXKAY BUIOM CTaJIM U UX CBOMCTBaAMH

Crnucoxk 1 Crnucok 2

1 HU3KOYTJIEPOUCTBIE — 1 D10 — npounsle cranmu. OHM TPUOOPETAIOT BBICOKYIO TPOYHOCTb,

10 0,3 % CPEAHION0 TBEPIOCTD U I0OCTATOYHYIO YIIPYTOCTh [1OCIIE pa3IMYHbIX BUJIOB
TEPMUYECKOI 00pabOTKH (4eM BBILIE COJIEPIKAHKE YIIIepo/ia B CTallU, TEM
BBIIIE UX TBEPAOCTb U YIIPYTOCTH)

2 cpenHeyraepoaucTsie — | 2 910 — TBEpABIE cTanu. OHM MPUOOPETAIOT BBICOKYIO TBEPIOCTH

0,3...0,7% CPEIHIOI0 MMPOYHOCTD MOCIE PA3IUYHBIX BUIOB TEPMOOOPAOOTKH (UeM
0O0JIBIIIe CONIepPIKaHUE YTIIePO/ia, TEM BBINIE TBEPAOCTH), HO C BRICOKOU
TBEPOCTHIO NOSABISIETCSA XPYNKOCTb.

3 BBICOKOYTIIEPOAUCTBIE — | 3 D10 — MArkue craau. OHU UMEIOT HEBBICOKYIO TBEPJIOCTh U HE

csbiuie 0,7% MOJAAI0TCSA TEPMOOOPaOOTKE, HO XOPOILO CBAPUBAIOTCS, UTO
o0ecreyrBaeT MPOYHOCTH CBAPHOTO IIBaHA YPOBHE OCHOBHOTO METaslIa
nerajen

IIpaBUIBLHBIA OTBET

1-3
2-1
3-2

8. CooTHeCcHTE BUbI HOKpBITI/Iﬁ ¢ X 0003HAYECHUSIMU:

Crmcok 1 Crmcoxk 2
1 pyrunoBoe 1A
2 KHC0¢e 2b
3 OCHOBHOE 310
4 1IeIUTI0I03HOE 4P

IIpaBuJabHbBII 0TBET

1-2
2-3
3-4
4-1

9. YcTraHOBHTE COOTBETCTBHUE MCKAY Ha3BAHUCM CIIIABOB U UX XapaKTepHCTHKOﬁ.

Coucox 1

Coucok 2

1 Jlatrynn

| KOHCTPYKIIMOHHBIE JTUTEHHbIE ATFOMUHUEBBIE CIIJIaBbl, UMEIOIIHE
JIETUPYIOILYIO0 100aBKy KpeMHHUs (Si), KOTOPBII NPUAAET UM XOPOILUE TUTEHHBIE
CBOMCTBA: BBICOKYIO JKUJKOTEKYUECTh, MAJIbI€ YCA/IKY U IOPUCTOCTh, UTO
MO3BOJISICT N3TOTABINBATh U3 HUX JIUTHEM 3aTOTOBKHM JIs AeTaneil HeOOoJIbIIoro
BEca U CJI0KHOM (OPMBI, MAJIOIUIACTUYHBI, TO €CTh

MIOSIBJISIETCSL TAKOE OTPHUILATEIbHOE CBOMCTBO KAK XPYIKOCTb.

2 CunyMuHbI

2 crinaBbl Meau U MHKA (10 45% Zn) ¢ no6aBKkaMu APyTrUX METaUIOB B
MEHBIIUX KolndecTBax. bosee npoyHbl, TBEP/IbI U JIyullle 00pabaThIBatOTCS
pe3aHneM, YeM Me/b, UMEIOT BHICOKHE aHTH()DPUKITMOHHOCTh U KOPPO3HOHHYIO
CTOMKOCTb B IIPECHOM 1 Mopckoii Bozie. Kiaccuduuupyrores no
TEXHOJIOTHYECKUM CBOWCTBAM Ha JIe()OpMHUPYEMBIE U JIUTEHHBIE.

3 lypaitoMUHbI

3 nedopmupyemble CIIIaBbl ATFOMUHUS KOTOPBIE, UMesl BBICOKYIO TIACTUYHOCTB,
XOPOIIO KYIOTCS, IITAMITYIOTCSI, TPECCYIOTCS | T. II. ¥ IPUMEHSIOTCS JITIS
M3TOTOBIICHUS I€TajIel, COeAMHAEMBIX METOJJOM KOHTAKTHOM CBAapKH U B cpejie
aproHa (WHEpTHOTO T'a3a), HCIBITHIBAIOIINX HATPY3KH MIPH TEMIIepaTypax
200...250 °C (>xaponpouHbI€ CIIaBbl), B arPECCUBHBIX CPeax, a TakKe Npu
HE0OXOIMMOCTH MaJIOTO BeCa KOHCTPYKITHH




IIpaBuJbHbBII OTBET:

1-2
2-1
3-3

10. IIpounocTts cBbitie 400 Mlla y BEICOKOIPOYHBIX JIaTYHEN OBBILIAIOT IOCPEICTBOM TEPMHUUECKON
00paboTKHU. YCTaHOBUTE NMPABUIBHYIO MTOCIIE0BATEILHOCTh OCHOBHBIX ATAllOB TEPMOOOPAOOTKH:

1 - 3aKajKa B MacJio;

2 - "arpes 10 750 °C;

3 - ucKyccTBeHHOE cTtapeHue (Boeiaepxkka rnpu temmneparype 350 °C B reuenue 4 4acoB);

4 - Beiaepxkka 30 MUHYT.

IIpaBuiabHbIi oTBeT: 2-1-4-3

A.1 Bonpocs! aJ1s1 onpoca:

OIIK-1 Cnocoben npumenamov ecmecmeéeHHOHAYYHbBIE U OO0UWLCUHICEHEPHbIE 3HAHUA, MEMmOoObl
MAMeMamuyecKko20 aHanu3a u MoOeIupoGanus 6 nPoPheccuonaIbHoll 0eamenbHOCmu

1 KOHCTI)YKLII/IOHHI)IG MaTCepHralibl, SABJIAIOMIUCCA CIUIaBaMU MCTAJUIOB C APYTMMH BCUHICCTBAMU,
Ha3bIBAIOT .
HpaBI/IJIbeIi/i OTBET: MECTAJVIMICCKUMH

2 - aTo cruiaB kene3a (Fe) ¢ yriaepogom (C), conepkanue yriepojia B KOTOPOM
He Oomnee 2,14% ot obmero o0ObEMa, OCTambHOM OOBEM CIIaBa 3aHMMAIOT KENe30 M pa3IHyuHbIe
I10JIE3HbIE 100ABKU (JIETMPYIOIINE AJIEMEHTHI) U BPEIHbIE IPUMECH.

IIpaBuiabHBI 0TBET: CTAJID

3 Cranbto Ha3wiBaroT cruia skenes3a (Fe) ¢ yrieponom (C), comepxanue yriepojga B KOTOPOM B
MPOIICHTHOM COOTHOIIEHUU He Oosiee % oT obmiero o0béme. OcTalibHOM 00BEM CIIJIaBa 3aHUMAIOT
JKEJIe30 U pa3InYHbIe TOJIe3HbIe JOOABKH (JIETUPYIOLIUE JIEMEHTHI) U BpEIHbIE IPUMECH.

IIpaBuabHbIi oTBET: 2,14

4 - 9TO CIUIaB ME€JH, B KOTOPOM LMHK (Zn) HE ABISAETCS JTUAUPYIOIIUM 10
CBOEMY COJACPXKAHMIO CPENM JPYTMX KOMIIOHEHTOB-METAJUIOB, a BCE OHM HAaXOAATCS B CIUIaBE B
HeOOIbIINX KoNnyecTBaxX. bosee mpouyHbli, TBEpABIM U Jyulie oOpadaTbiBaeTCsl pe3aHUEM, YEM Meb U
JaTyHb, UIMeeT 00Jiee BHICOKHE aHTH(PPUKIIMOHHOCTh U KOPPO3HOHHYIO CTOMKOCTh B IMPECHOM M MOPCKOM
Boze. Knaccuduuupyercs no TeXHOJIOTMYECKUM CBOMCTBAM Ha 1e(pOpMHUPYEMYIO U JTUTEHHYIO.

IIpaBuabHBINH OTBET: OpOH3a.

5 - JTO KOHCTPYKLIMOHHBIE MaTepuajabl U3 OTBEPACBLICTO IOJUMEpa
YUCTOI'0 UJIM B CMECHU C OPraHN4CCKNMHU, 100 MHWHCPAJIBbHBIMHA HAITOJTHUTCIIAMU.
IIpaBU/IBLHBIN OTBET: JIACTMACCHI.

6 CmaB Ha OCHOBE QIIOMHUHMS U KpeMHHUA, OKoJo 90% KOTOpPOro COCTaBIsE€T AIIOMUHHUMI,
OCTAJIbHYIO YaCTh — KPEMHUM, HA3bIBACTCS
IIpaBU/IBLHBIH OTBET: CHIIYMHH

OIIK-5 Cnocoben npunumams 000CHOGAHHbIE MEXHUYECKUE peuleHus, ebloupams Ihhexmuensvie u
Oe3onacHvle mexHuuecKue cpeocmea u MeXHON02UU HPU DPewleHUU 3a0ay npogreccuoHaIbHOu
deamenpHoOCMU

7 MaTepI/IaJ'H:I KOTOPBIC 06pa3y10TC$I TOJIBKO HCKYCCTBCHHBIMU CHOCO6aMI/I, 1 49€ro
IMPUMCHAIOTCA MCXAHUYCCKHC (I/ISMGJ'IB'-IGHI/Ie, )1p06neH1/1e, pe31<a), XUMHYCCKUEC, TEPMHYCCKUC U



KOMOWHHMPOBAHHBIE OIEpaIlii U B KOTOPBHIX MUCIOJIb3YIOTCSI BHICOKOTIPOYHBIC AJIEMEHTHI (BOJIOKHA, HUTH,
MPOBOJIOKA, HUTEBHUJHBIE KPUCTAJUIbl, TpaHyJbl, IUCIEPCHBIE BBICOKOTBEPABIE U TYTOIUIABKHE
COCIMHEHMS, COCTABIISIONINEG aPMHUPOBKY WMJIM HAIOJHHUTENb), CBSI3yeMbIE MAaTPHUIICH U3 TJIACTHYHOTO U
MPOYHOr0 MaTepuajia (METAUIMYECKUX CIUIABOB WM  HEMETaUIMYECKUX, MPEUMYIIECTBEHHO
MTOJIMMEPHBIX, MATEPUAJIOB), HA3bIBAIOT .

IIpaBUIbHBIH 0TBET: KOMIIO3UTHI/KOMIIO3MLIMOHHBbIE MaTepuaabl/ KM

8 BBenenne B MeTayl HEOOJBIINX KOJHYECTB CIEHUAIBHBIX NMPUMECEH, KOTOpPHIE MPHUBOIAT K
3HAYUTEIIBHBIM €r0 CTPYKTYPHBIM U3MEHECHUAM, HA3bIBAIOT
IIpaBuibHBINH OTBET: JIeTHPOBAHHME/TIeTHPOBAHUEM

9 Xumuueckoe coequnenue Fe ¢ C—kapOun xene3a Fes;C — Ha3pIBatOT
IIpaBWIbHBII OTBET: IEMEHTHT

10 XuMuko-TepMuyeckass 00paboTKa META/NIOB M CIUIABOB, 3aKitovaromascs B Auddy3noHHOM
HACBIIEHUHU IMOBEPXHOCTHOIO CJIOS CTaJM YIVIEPOJOM IMPH HArpEBAHUU B COOTBETCTBYIOLIEH cpele —
KapOropu3aTope — Ha3bIBAETCS

IIpaBWIbHBII 0TBET: HEMEHTALUSA

Bbaoxk B

B.0 3apanus 11 BbINOJIHEHHUS JIA00OPATOPHBIX padoT

Pazgen 1. Ctpoenune u cBOHCTBa MeTAIMYECKMX MaTepuaaoB. OCHOBHbIE CBeleHUSl U3
TEOPHH CIIJIABOB

Omnpenenenne TBEPAOCTH MeTaiia mo meroxam Poxsemna u bpunems

N3yuenue CTpyKTyphl CILJIaBOB

Jlmarpamma COCTOSIHHSI CIUTaBOB

Pa3nes 2 Tepmuueckasi 1 XUMHKO-TepMHUYecKasi 00padoTKa cTajieil  CIJIABOB
Brnusinue repmudeckoit 00paboTKu Ha MEKPOCTPYKTYPY YIJIEPOJUCTON CTalln
Onpenenenue NpoKaJIuBaeMOCTH CTajen

Br16op pexxrma oTIycKa CTalbHOM JeTalu

Pa3nea 3 ’Kenesoyriepogucroie CriiaBbl

AHalu3 quarpaMMbl COCTOSIHUS CIJIABOB CUCTEMBI «GKEJe30- KapOul sKere3ar»
N3yueHnne MUKpOCTPYKTYpbI U CBOMCTB UyT'YHOB

Br10op pexnmMa 3akaiku cTalbHOM JeTau

Pa3nen 4 IlIBeTHBIE MeTAJIbI M CILJIABBI
MHUKpPOCTPYKTYPHBIN aHAIN3 MEJU U €€ CILIABOB
MHUKpPOCTPYKTypa aJIFOMUHUS U €T0 CIIJIaBOB
MapkurpoBKa UBETHBIX METAJJIOB W CILIABOB

Pazgen S UncTpyMeHTA/IbHBIE MATEePHUAJIbI
MuUKpoCTpyKTypa TUTaHA U €0 CILJIaBOB
MUKpOCTpYKTypa Martus 1 €ro CIjiaBoB

Pasznen 6 Hemera/uinyeckne 1 KOMIIO3UIIMOHHbIE MATEPHAJIbI
W3yuyeHue CBOMCTB IJIaCTMACC

KoMmno3uimonssle MaTepralibl ¢ METAUIMYECKON pPEmETKOM.
KoMno3uimoHHble MaTepraibl ¢ HEMETAIUIMUECKON pelIeTKON



B.1 Tunosble 3axaun:

OIIK-1 Cnocoben npumenamov ecmecmeéeHHOHAYUHbIE U O00U|CUHICEHEPHble 3HAHUA, MEmOoOobl
MaAmMeMamuyecKko20 aHanu3a u MoOeIupoGanus 6 nPopheccuonaIbHoll 0esamenbHOCmu

OIIK-5 Cnocoben npunumams 000CHOGAHHbIEe MEXHUYECKUE pPeuleHUsA, ebloupamy Ihhekmuensvle u
Oe3onacHvle mexHuuecKue cpeocmea u MeXHON02UU HPU DPewleHUUu 3a0ay npogeccuoHaIbHOU
deamenpbHOCMU

3amaua 1. Jlana mapka crutaBa T15K6. Ykaxure B % coxaepkanue kapOuna tutana. OTBET LENbIM
YHCIIOM.
Ortger: 15

3anava 2. [lana mapka ctanu 0912C. Vkaxure B % conepkanue yriepojaa. OTBET YUCIIOM, TOYHOCTh
7IBa 3HAKa IOCJIE 3aISTOMH.
Ortser: 0,09/0.09

3amaua 3. [lana mapka uyryna KU35-10. Ykaxute npenen npoyHoctd B Mna. OTBET 1EJIBIM YHCIIOM.
OtBert: 350

3anaua 4. Pacumdpyiite xumuueckuit cocras natyHu JIL23 A6XX3Mu2
OtBeT: MeqHO-IIMHKOBBIC CIUIaBHI (JIaTyHHW) Mapkupytot OykBo# JI, 1123 - nuaka 23%, A6 - amoMuHHS
oko110 6%, K3 - xene3a npumepHo 3%, M2 mapranna okoiio 2%, OCTalbHOE - ME/Ib.

3amaua 5. Pacumdpyiite xumuueckuit cocra ctanu 12X18H10T
OtBet: «12» — 0,12% yrnepona, «X18» — 18% xpoma, «H10» —nukens — 10%, «T» — TuTan.

Baok C
C.1 nauBuyanbHbIC TBOPUYECKUE 3a1aHUs (BOIIPOC THUIIA «ICCE)

OIIK-1 Cnocoben npumenamsv ecmecme@eHHOHAYUHbBIE U O0ULCUHIICEHEPHbIE 3HAHUSA, MEnoObl
MaAMEMAMUYecKo20 aHanu3a U MOOeIUpPoGanus 6 NPoPheccuonaIbHoll esamenabHOCmu

1 OGocHylTe HEOOXOAUMOCTh U3yUEHUSI OCHOBHBIX BU/IOB M CBOMCTB KOHCTPYKIIMOHHBIX MaTEpHUAJIOB.
2 VKaxkute, B UeM OTIMYHUE MEXKY CTAJIbIO U YyT'YHOM I10 COAEPKAHUIO YIJIEpOJia B CILIABE.

OIIK-5 Cnocoben npunumams 000CHOBAHHbIE MEXHUYECKUE PeuleHus, ebloupams Ihhekmuensvie u
Oe3onachvle mexHuuyecKkue cpeocmea U MeXHON0ZUU NPU pewleHUUu 3a0ay npogheccuoHaIbHOu
deamenpHOCMU

3 OxapakTepu3yiiTe, 4TO TaKOe AUarpaMMa COCTOSIHUS CIIJIAaBOB U JUUIsl YEro OHa He00X0AuMa.
4 JlaiiTe KpaTKyIO XapaKT€pUCTUKY HHCTPYMEHTAJIbHBIM MaTepHaiaM
5 OxapakTepu3yiTe BETHBIE METAILIBI

Baoxk D
Bompocs! k nuddepeniupoBanHOMy 3a4eTy
1) Knaccudukanus KOHCTPYKIIMOHHBIX MaTepuanioB. MexaHHMYeCKHe CBOWCTBA M KOHCTPYKTHBHAS
MPOYHOCTh METAJIJIOB U CIJIABOB

2) Teopus u mpakTUKa TepMUYecKoi 00paboTkU. OCHOBBI XUMUKO-TEPMUYECKOH 00pabOTKH METAJIOB U
CIJIaBOB



3) Knmaccudukamus u CTpykTypa CIijiaBOB
4) lnarpamMmbl COCTOSIHUS CILIaBOB

5) CTpyKTypHbBIE COCTABJIAIOIINE >KENE30-YIIIEPOJUCTHIX CILJIaBOB
6) Uyrynsl. Knaccudukanus 4yryHoB
7) Cramu. Knmaccudukanms cranei

8) BiausHue nerupymoomux 3J1€MEHTOB Ha CTPYKTYpYy CBOWMCTBa CTalld
9) LiBeTHBIC METALIBI U CIIJIABBI

10) TBépaple cruiaBbl U pekylllas KepamHKa.
11) CrepxTBEpabIe MaTepUaIbI

12) Ilnactmaccel

13) UncTpymMeHTanbHbIe MaTepUaibl U UX XapaKTepUCTHKA
14) TInactmaccel, UX CBOMCTBA U KJIACCHU(PUKAIIHS
15) Komno3uimoHHbsie MaTepHaibl

OlleHI/lBaHI/Ie BbIINIOJTHCHHUA TECTOB

4-0ampHag
LIKaJ1a

Iloka3arenn

Kpurepuu

OTJIINYHO

1. ITlonHOTa BHIOJIHEHUS
TECTOBBIX 3aJIJaHUH;

2.  CBOEBpPEMEHHOCTh
BBITIOJTHEHMUS,

Xopo1io

3. IIpaBHJIBHOCTH OTBETOB Ha
BOIIPOCHI;

4. CaMOCTOSTENIbHOCTh
TECTUPOBAHUS.

Y 10BJIIETBOPUTEIILHO

Heynosiersopu-
TEJIBHO

Brmmonueno 6oiee 95 % 3aganuii
MPEIOKEHHOTO TECTA, B 33/IaHUSX OTKPBITOTO
TUMA JaH MOJIHBIM, pa3BepHYTHINA OTBET HA
ITOCTABJICHHBIN BOIIPOC

Brmmonaeno ot 75 1o 95 % 3amanuit
MPEIOKEHHOTO TECTA, B 33/IaHUSX OTKPBITOTO
TUMA JaH MOJIHBIM, pa3BepHYTHINA OTBET HA
MOCTaBJICHHBIN BOIPOC; OJJTHAKO OBLIN
JIOMYIIEHbI HETOYHOCTH B ONIPEICIICHUN
HOHSTUM, TEPMHUHOB U JIp.

Brimonuaeno ot 50 no 75 % 3amanuii
MPEJI0KEHHOTO TE€CTA, B 3aJIaHUSIX OTKPBITOTO
THUIIA JTaH HETOJIHBIA OTBET Ha ITOCTABJICHHBIN
BOIIPOC, B OTBETE HE MPUCYTCTBYIOT
JI0KA3aTeJIbHbIE IPUMEPBI, TEKCT CO
CTHJIUCTUYECKUMH U opdorpadudeckumMu
OIINOKaMH.

Bremonneno menee 50 % 3anaHuit
MPEIOKEHHOTO TECTA, HA MOCTABIEHHBIE
BOIIPOCHI OTBET OTCYTCTBYET WJIM HEMIOJIHBIMI,
JOTTYIIIEHBI CYIIIECTBEHHBIE OINOKH B
TEOPETUYECKOM MaTepuaie (TepMUHaX,
MOHSITHSIX).




OuenuBaHue 0TBeTa Ha cobeceoBaHMU (YCTHBIA OIIPOC)

4-0ayupHas IKaIa

Tlokazarenu

Kpurepun

OTIIMIHO

1.  IIpaBUIBHOCTH W/HIU
apryMEHTUPOBAHHOCTH M3JI0KECHHUS
(mocneoBaTeIbHOCTD IEHCTBUI);
2. CaMOCTOSITEeNTbHOCTb OTBETA;
3. KynbTypa peun;

4. CTerneHb OCO3HAHHOCTH,
[MOHUMaHHS U3y4YEHHOTO

5. I'myOuHa / moysiHOTA
PacCMOTPEHHS TEMBI;

6. COOTBETCTBHE BBICTYIIJICHHS
TEeMe, TIOCTABJICHHBIM LIEJISIM U
3a/1ayam

Xopo1io

y,I[OBJ'IeTBOpI/ITCJ'ILHO

JlaH ToaHBIN, B JOTHYECKOM
IIOCJICI0BATEIbHOCTH Pa3BePHYTHIN OTBET Ha
MMOCTaBIICHHBIA BOMIPOC, TI€ OH
IPOJCMOHCTPHPOBAI 3HAHUS ITPEIMETa B
MOJTHOM 00beMe yueOHOW POTpaMMBl,
JIOCTATOYHO ITYOOKO OCMBICITHBACT
TUCIUILIAHY, CAMOCTOSITENIBHO, U
UCYEPIBIBAOIIE OTBEYACT Ha
JIOTIOTHUTETHHBIE BOTIPOCHI, IIPUBOIUT
COOCTBEHHBIE ITPUMEPHI 110 TPOOJIEMATHKE
MOCTABIIEHHOTO BOIIPOCA, PEIITHII
IPeUI0KCHHBIC TIPAKTHYCCKUE 3ajaHus 0e3
OIIMOOK.

JlaH pa3BepHYTHIN OTBET HA OCTABJIEHHBIN
BOIIPOC, I/I€ CTYJIEHT IEMOHCTPUPYET 3HAHUS,
nproOpeTeHHbIE HA JIEKIIMOHHBIX U
CCMHUHAPCKUX 3aHATUAX, 4 TAKIKC IMOJTYUCHHBIC
HOCPEICTBOM M3yUYeHUs 0053aTeNIbHBIX
y4eOHBIX MaTepUaJIOB IO KypCy, AaeT
apryMEHTUPOBAaHHBIE OTBETHI, IPUBOIUT
IPUMEPBL, B OTBETE IPUCYTCTBYET CBOOOAHOE
BJIaJICHHE MOHOJIOTHYECKOI peublo,
JOTMYHOCTh U IOCJIEI0BATEIBHOCTh OTBETA.
OpnHako J0IyCKaeTcss HETOYHOCTD B OTBETE.
Permn MPCAJIOKCHHBIC IPAKTHUYCCKUC 3aJaHsd
C HEOOJIBIIMMH HETOYHOCTSIMHU.

JlaH OTBET, CBUJIETENBCTBYIOIUI B OCHOBHOM
0 3HAHUU IIPOLIECCOB U3yYaeMOM TUCIUIUIMHBI,
OTJIMYAIOIINNCS HEJOCTATOYHOM ITyOuHON U
IIOJTHOTOM PACKPBITHS TEMBI, 3HAHHEM
OCHOBHBIX BOIIPOCOB TE€OPHUH, CI1a00
c(OpMUPOBAHHBIMHU HaBbIKAMH aHAIN3a
SIBJICHUH, IIPOLECCOB, HEIOCTATOYHBIM
YMEHHUEM J1aBaTh apryMEHTHUPOBAHHBIEC OTBETHI
U IIPUBOJUTH IIPUMEPBI, HEAOCTATOYHO
CBOOO/IHBIM BJIaJIEHUEM MOHOJIOTHYECKOM
peublo, JIOTUYHOCTBIO U
IIOCJIEZIOBATEIBHOCTBIO OTBETA. JlOImyCKaeTcs
HECKOJIBKO OIIMOOK B COAECP)KaHUU OTBETA U
pEUIEHUHU NTPAKTUYECKHUX 33 JaHUMN.




HeynosnerBopu-
TCJIBHO

JlaH OTBET, KOTOPBINA COAEPHKUT P
Cepbe3HBIX HETOYHOCTEH, 00HAPYKUBAIOIINNA
HE3HAHHUE MPOILIECCOB M3y4aeMOU MpeaMETHON
00J1aCTH, OTINYAIOIINNACS HETITyOOKUM
PacCKpBITUEM TEMBI, HE3HAHHMEM OCHOBHBIX
BOIIPOCOB TEOPUH, HEC(HOPMHUPOBAHHBIMU
HaBbIKaMH aHAJIN3a SIBJICHUH, TPOLIECCOB,
HEYMEHHMEM J]aBaTh ApI'yMEHTUPOBAaHHbIE
OTBETHI, CJIA0bIM BJIaIECHUEM MOHOJIOTUYECKOMN
peubo, OTCYTCTBUEM JIOTUYHOCTU U
II0CJIEI0BATENBHOCTH. BrIBOIBI
[IOBEPXHOCTHBI. Pelenue npakTuaeckux
3a/laHui HE BBIIIOJIHEHO, T.€ CTYICHT HE
CIOCOOEH OTBETUTH HA BOMIPOCHI JaXKe TPH
JIOTIOJIHATEIIBHBIX HABOJALIMX BOIIPOCAX
IIpenojaBaTelis.

OuenuBanne NHIUBUIYAJIbHOT0 TBOPYECKOI0 32 JaHUSA

4-0ayutpHas KaJia

Iloka3arenn

Kpurepuu

OTJIINYHO

Xopo1iio

Y 10BJIIETBOPUTEIILHO

Heynosnersopu-
TEJIBHO

1 IIpaBUIBHOCTH W/HUIU
apryMEHTUPOBAHHOCTh
U3II0KEHUS
(mocneaoBaTebHOCTh
JIEHCTBHIA ),

2 CaMOCTOSTEIIBHOCTE OTBETA;
3 Teoperuueckas
000CHOBAHHOCTh peleHui,

Jlorn4ecku 1 1EKCUYECKU TPAaMOTHO
W3JI0KEHHBIN, COACPIKATEIbHBIN U
apryMEHTHUPOBAHHBIN TEKCT, IOAKPEIICHHBIN
3HaHUEM JINTEPATypPbl U ICTOYHUKOB I10
paccMaTpuBaeMOMY BOIIPOCY, CCbUIKA Ha
HOBEHIIME UCCIIE0BAHNE, IPOBOAUBIINECS 110
JTAHHOMY BOIIPOCY, MCIIOJIb30BaHKE
COBPEMEHHBIX CTATUCTUYECKHUX JAHHBIX

JISKAIIMX B OCHOBE 3aMbIciia M
BOIUTIOIIEHHBIX B PE3YJIbTATE;

4 HayuHoCTh nojaxonaa K
PELICHHIO;

5 BrnageHue TepMUHOJIOTHEN;

6 Xapakrtep MpeACTaBICHUS
pe3yNbTaToB (HarIsIAHOCTb,
obopmileHHe, JIOHECEHHWE  JI0

ciymaTenei u ap.)

Jlorn4ecku 1 1EKCUYECKU TPAaMOTHO
W3JI0KEHHBIN, COAEPKATEIbHBIN U
apryMEHTUPOBAHHBIN TEKCT, IIOJKPEIITICHHBIN
3HaHUEM JINTEPATypPbl U ICTOYHUKOB I10
paccMaTpuBaeMOMY BOIIPOCY, HETOYHOCTH IIpU
W3JI0KEHUU MaTepuana

TekcT ¢ He3HAUNTETHHBIM HapyIICHUEM JIOTHKU
M3TI0KEHUS MaTepuaa, J0MyIIeHbl HETOUHOCTH
(TIpu CChUTKAX Ha HOPMATHBHO-TIPABOBBIC AKThI,
CTaTHCTUKY) 0€3 HCII0Ib30BaHUS
CTAaTHCTUYECKUX JAHHBIX JIHOO C
MCIIOJIb30BaHUEM SIBHO YCTapEBIINX
MaTEpHUAaJIOB

He BnonHe ioruyHoe nM3o0KeHue MaTepuaa
MPU HAIMYMU HETOYHOCTEH, HE3HAHUE
JUTEPATYPhI, ICTOYHUKOB TI0
paccMaTpuBaeMOMY BOIIPOCY




OueHnBaHue 0TBeTa HA co0eceI0OBAHUM NPH 3aIIUTE JIA0OPATOPHOIl padoThI

bunapnas mkana

Tlokazarenu

Kpurepun

3auTeHO

7. Hanmuue oopmiieHHOTO OTYeTa
10 J1abopaTopHOM paboTe

8. [lonumMaHue IpOBEAECHHOTO
HKCIICPUMEHTA/yMEHHUE OIHCATh
YCTAHOBKY;

9. OTBETHI HA KOHTPOJIbHBIC
BOIIPOCHI, 000CHOBAHNE BHIBOJIOB;
10. CTenieHb OCO3HAHHOCTH,
[MOHUMAHUS U3YYCHHOTO

Hezauteno

[IpenocraBiieH 0pOPMIICHHBIN OTYET IO
71ab0paTOPHO PabOTE C 3aMOJTHCHHBIMU
Tabnumamu, rpagukaMu, pacueTam,
3akiroueHueM. [Ipu oTBeTe Ha KOHTPOJIbHBIC
BOIIPOCHI JaHbI ITPABUJIBHBIC OTBCTHI,
IPOJICMOHCTPHUPOBAHO 3HAHHE
TEOPETHYECKOTO MaTepHaia 1o TeMe.

OtcyrcTByeT oTueT 1o padote. [lan oTBer,
KOTOPBIA CONEPIKUT PSIZ CEPHE3HBIX
HETOYHOCTEH, 0OHAPYKUBAIOLINI HE3HAHHE
IPOILIECCOB U3Y4aeMOW peIMETHOM 00acTy,
HE3HAaHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(hOpMHUPOBaHHBIMU HAaBbIKAMM aHAJIN32
SIBJIGHUH, IIPOIIECCOB, HEYMEHUEM J1aBaTh
apryMEHTHPOBAHHBIE OTBETHl. BBIBONIBI HE
C/I€JIaHbl WM MIOBEPXHOCTHBI.

OnennBanue PCIICHUA 3a1a9IU

4-0ayutpHas IKaJIa

Ilokazarenn

Kpurepun

OTJIIMYHO

1. ITotHOTA BBINOJIHEHUS,

2. CBOEBPEMEHHOCTH BHITIOJIHCHHUS;
3. ITocenoBaTEILHOCTD U
PaIMOHATILHOCTD BBIMIOJTHCHHUS,

4. CaMOCTOSTENbHOCTh PEIICHHUS;

Xoporo

3aada pelieHa caMocTosTeNbHo. [Ipu aTom
COCTaBJIEH MPAaBUIIbHBIA aITOPUTM PELICHUS
3aJJaHUs, B JIOTHYECKUX PACCYKICHUAX, B
BbIOOpE (hOPMYIT U pElIEeHNH HET OMHOOK,
[10JIy4€H BEPHBIN OTBET, 3aJJaHUE PEIICHO
pPaIMOHATBHBIM CTIOCOOOM.

3amaya perieHa ¢ OMOIIBIO TPETo1aBaTes
(maHo HampasieHue pemenue). [Ipu sTom
COCTAaBJICH TIPaBHJIbHBIH aJITOPUTM PEIICHHSI
3aJ]aHus, B JIOTHYECKOM PAcCyKICHUH U
PELICHUH HET CYIIECTBEHHBIX OIINOOK;
MPaBWJIBHO ClieJaH BHIOOP popMys asst
peLIeHHs; €CTh 0OBSICHEHHE PELICHHUs, HO
3aJJaHNe PEIICHO HEePaMOHAIBHBIM CITOCOO0OM
WJIH JIOMYIIEHO He 0oJiee IBYX
HECYIIIECTBEHHBIX OIIMOOK, OyU€H BEPHBII

OTBCT.




Y IOBJIETBOPUTENBH
0

HeynosnerBopu-
TEJIBHO

3ajgaua peleHa ¢ noJcKa3kaMu
npernoaBaTens (Ha3BaHbl hopmysl). [Ipu
9TOM 3a/IaHU€ MOHSTO NPABUIBHO, B
JIOTHYECKOM PACCYKACHUHU HET CYIIECTBEHHBIX
OLIMOO0K, HO JIONYILIEHbI CYLIECTBEHHbIE
omuoOku B BeIOOpe GpopmyIt wim B
MaTeMaTHYECKUX pacyeTax; 3a/laHue pereHo
HE IIOJIHOCTBIO WU B O0LIEM BUJE.

3aJaHue HE PEILICHO.

OnenuBanue 0TBETA Ha 3a4eTe

Kpurepun

4-0anspHas MIKaia [TokaszaTenu

OTan4HO 1. [ToaHOTA U3MOKEHUSA
TEOPETUYECKOr0 MaTepuara;
2. IlosnHOTA ¥ PaBWIIBHOCTD
pelIeHus MPaKTHIECKOTO
3a/1aHUS;
3. IIpaBunbHOCTD U/ MU
apryMEHTHPOBAHHOCTh
U3II0KEHUS
(mocneaoBaTeNbHOCTh
JIEHCTBHI ),

Xopo1io 4. CaMOCTOSITEILHOCTD OTBETA;

Y 10BIIETBOPUTEIIHHO

Heynosnersopurenn

HO

JlaH MOJHBIM, B TIOTHYECKOM MOCIEA0BATEIbHOCTH
Pa3BEPHYTHII OTBET HA IIOCTABJIEHHBII BONPOC,
rJI€ OH MPOJIEMOHCTPUPOBAI 3HAHHS IPEAMETA B
MOJTHOM 00beMe yueOHOU MPOrpaMMBl,
JIOCTAaTOYHO IITyOOKO OCMBICTUBAET JUCHHUILINHY,
CaMOCTOATENIbHO, U MCUEPIIBIBAIOILIE OTBEYAET HA
JIOTIOJTHUTEIBHBIE BOIIPOCHI, IPUBOAUT
COOCTBEHHBIE ITPUMEPHI 110 MpobdIeMaTHKE
IIOCTABJIEHHOT'O BOIPOCA, P PEJI0KEHHBIE
IpaKTHYECKHE 3a/1aHus 6e3 omMOoK.

JlaH pa3BepHyThII OTBET HA MMOCTABIEHHBIN
BOIIPOC, T/I€ CTYACHT IEMOHCTPUPYET 3HAHMUS,
pruOOpPETEHHBIC HA JICKIIMOHHBIX U CEMUHAPCKUX
3aHATUSAX, a TAKXKE MOJYyUYECHHbIE TOCPEICTBOM
U3YYCHHS 00sI3aTCIIbHBIX YUCOHBIX MaTEPHATIOB
10 KypcCy, Aa€T apryMEHTHUPOBAHHbBIE OTBETHI,
MPUBOJINUT MPUMEPHI, B OTBETE MTPUCYTCTBYET
cBOOOHOE BJIaJIECHUE MOHOJIOTHUECKOH pedblo,
JIOTUYHOCTB U MOCIEA0BATEIBHOCTD OTBETA.
OnHako J0MmycKaeTcsi HETOYHOCTh B OTBETE.
Pemmn npenytoxeHHbIe MPAKTUYECKUE 3aIaHUS C
HEOOIBIIMMU HETOYHOCTSIMHU.

JlaH OTBET, CBUAETENBCTBYIOIINI B OCHOBHOM O
3HAaHUHU MPOLIECCOB U3YYAEMOU TUCIUIUINHBI,
OTJIMYAIOIIUNCS HETOCTATOYHOM TITyOUHOU U
IIOJTHOTOM PACKPBITUS TEMBI, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH, CJ1a00 CPOPMUPOBAHHBIMU
HaBbIKaMH aHAJIN3Aa SIBJICHUM, IIPOLIECCOB,
HEIOCTATOYHBIM YMEHHUEM JaBATh
apryMEHTUPOBAHHbBIE OTBETHI U IPUBOAUTH
MIPUMEPBI, HEJOCTATOYHO CBOOOHBIM BIIaJIEHUEM
MOHOJIOTHYECKON PEYBI0, IOTUYHOCTBIO U
MOCIEI0BATENbHOCTHIO OTBETA. Jlomyckaercs
HECKOJIBKO OIIMOOK B COJIEP>KaHUU OTBETA U
pELICHUH TPAKTHYECKUX 3aaHUN.

JlaH OTBET, KOTOPBIN COAECPIKUT Psifl CEPHE3HBIX
HETOYHOCTEN, OOHAPYKUBAIOIINI HE3HAHHE
MPOLIECCOB M3y4aeMOl MPeIMETHOM 00IacTH,
OTIIMYAIOIIUKCS HETTTyOOKHUM PACKPBITHEM TEMBI,




4-0anpHas IIKajga ITokazaTenun Kpurepun

HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(hOpPMUPOBAHHBIMU HABBIKAMH aHATH3a
SBJICHUI, POILECCOB, HEYMEHUEM J1aBaTh
apryMEHTUPOBaHHBIE OTBETHI, CJIA0BIM BJIaJICHUEM
MOHOJIOTUYECKOHN PeUbl0, OTCYTCTBUEM
JIOTHYHOCTH Y TIOCJICI0BATEILHOCTH. BBIBOIBI
MMOBEPXHOCTHBI. PellleHre npakTHUYeCKUX 3aaHui
HE BBITIOJIHEHO, CTYJICHT HE CIIOCOOEH OTBETHUTh
Ha BOIPOCHI AK€ MPHU JOMOTHUTEIBHBIX
HaBOJISIIIMX BOIIPOCAX

Paznen 3. Metoauueckne mMarepuajibl, Onpeaesioniue Nnpoueaypbl OleHNBAHUSA 3HAHWM,
YMeHHH, HABHIKOB M (WJIH) ONBbITA JAESATEJbHOCTH, XaAPaAKTePHU3YKOIIUX J3Tanbl (GOpMHUPOBAHUSA
KOMIIEeTeHI U

OcHOBHBIMU 3TanamMyd  (OPMHPOBAHUS KOMIETCHUUH MO AMCHUIUIMHE TPU H3YYCHUU
CTYJIEHTaMH JIUCLHUIUIMHBI SBJSIOTCS MOCIEA0BATEIbHOE U3YUEHUE COJIEPKATEIBHO CBSI3aHHBIX MEXKIY
coboii pasnenoB. [Ipu oleHUBaHUU PE3yIbTATOB OOYYCHHUS: 3HAHWS, YMCHHS, HABBIKM H/HIIU OIIBITA
JesTeNbHOCTH (BNaJieHus) B Impoiecce (OPMUPOBAHUS 3aSBICHHBIX KOMIIETEHIIUI HCIOJIb3YIOTCS
pa3nuyHble  (OPMBI  OLIEHOYHBIX CPEICTB TEKYIIEro, pPYyOEXKHOro ¥ HTOTOBOTO  KOHTPOIS
(TIpOMEKYTOYHOM aTTECTALIH ).

JlaGopaTopHble Pa0OTHI BBIMOJHSAIOTCS YYalIUMUCS (MHAWBUAYAIBHO WIH TI0 TPYIIaM) IOA
PYKOBOJCTBOM U HaOIIOJIEHWEM TpernojaaBarens. TemMaTuka U cojlepikaHue J1abopaTOpHBIX padoT
IIPEJICTAaBICHbl B METOJAMYECKUX YKa3aHMSIX K JaHHOMY BUAY pabOTbl U COOTBETCTBYET paboueil
IIporpaMMe AUCUUILIUHBL.

WUT3 BBIMONHAIOTCS y4allUMUCA (MHAMBUAYAIbHO WM MO TpyHnaMm) MOJ PYKOBOACTBOM U
HabmoneHreM mnpenoaasateliss. CyIIHOCTh METO/Ia BBIITOJHEHHUS PadOT COCTOMT B TOM, YTO ydalluecs,
W3y4YUB TEOPETUYECKUM MaTepHall, BBINOJHSAIOT MPAKTUYECKHE YHPAKHEHUSI MO MPUMEHEHHUIO 3TOro
MaTepuasa Ha IpakTHUKe, BBIpadbaThIBasi, TAKUM 00pa3oM, pa3HOOOpa3HbIE YMEHUS U HABBIKHU.

OcHoBOW g ompefesieHus OTMETKM Ha Jud. 3adere CIYyXHT YpOBEHb YCBOCHUS
oOydarloluMucsi  Marepuajla M ypoBeHb  (OpMHpPOBaHMS  HEOOXOIMMBIX  KOMIIETEHLUH,
MPEYCMOTPEHHOT0 Y4eOHOI MporpaMMoit AUCHUILTUHBL. DTH TPeOOBaHUS CIIeIyOIIHUE:

— OTMeTKM "OTIMYHO" 3aciyXuBaeT oOydaroluiics, OOHapyXMBIIMI BCECTOPOHHEE,
cucTeMaThyeckoe M TIJIyOOKOoe 3HaHHe Y4eOHO-NPOrpaMMHOrO Marepuaia, yYMeHHe CBOOOJIHO
BBINIOJIHATh 3aJ[aHMsl, IPEIyCMOTPEHHbIE NPOrpaMMON, YCBOUBIIUN OCHOBHYIO M 3HAKOMBIH C
JIOTIOJIHATEIBHON JIUTEpaTypoOl, PEKOMEHI0BaHHOM mporpaMMoil. Kak npaswuio, otmeTka "oTiMyHO"
BBICTABIIAETCS OOYYarOIIMMCS, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX MOHSITHH JHWCHUIUIMHBI B HX
3Ha4eHUHU Ui mpuodperaeMoil mpodeccuu, MPOSBUBIIMM TBOPYECKHE CIIOCOOHOCTH B TOHMMAaHUH,
W3JI0’KEHUU U MCTIOJIb30BAHUU Y4€OHO-ITPOrPaMMHOT0 MaTepuaa;

— OTMETKH "XOpouIo" 3aciy’KUBaeT oO0ydarouuiicsi, 0OOHapyKMBLINI MMOJIHOE 3HAHHWE Y4EOHO-
IIPOrPaMMHOTO MaTepHalla, YCIHEIIHO BBIIOJHSAIOMNNA NPEAYCMOTPEHHBIE B NpPOTpaMME 3alaHus,
YCBOMBIIHMKA OCHOBHYIO JIUTEpAaTypy, PEKOMEHJOBaHHYI0 B Imporpamme. Kak mnpaBuiio, oTrmeTka
"xopomo" BbICTaBIsAeTCS OOy4arOIIMMCS, MOKa3aBIIUM CHUCTEMAaTHYECKUH XapakTep 3HAHWHM IO
JUCHUILIMHE U CIIOCOOHBIM K UX CAMOCTOSTEIbHOMY IOMOJHEHHUIO U OOHOBJIEHHIO B X0J1€ JalbHeNIei
y4eOHol paboThl U MPOPECCHOHANTBHON AEITETbHOCTH;

— OTMETKHM '"y/IOBJIETBOPUTEIBHO" 3aciyXHBaeT oOydaromuiicsi, OOHapyXMBIIUI 3HAHUSA
OCHOBHOTO y4e€OHO-TIPOTPaMMHOT0 MaTepuayia B 00beMe, HeOOXOAMMOM I JaJIbHeHIIed y4deObl H
npeacTosiei padoTsl o Mpodeccuu, CIPaBIISIOUINICS ¢ BBITOJTHEHUEM 3aJaHUi, MPETyCMOTPEHHBIX
IIPOrpaMMO#, 3HAKOMBIX C OCHOBHOMW JINTEPaTypoOM, PEKOMEHJOBaHHOM mNporpammon. Kak mpaswuiio,
OTMETKa "y/I0BJIETBOPUTENHHO" BBICTABJIAETCS 00YYarOIIMMCS, JOMYCTHBIIUM HOTPEIIHOCTH B OTBETE
Ha D5K3aMEHE U MpHU BHIIOJHEHUU SK3aMEHALIMOHHBIX 3a/laHui, HO 00JaJaloluM HEOOXOJAUMBIMHU
3HAHUSAMH Ul UX YCTPAHEHUs MO PyKOBOJCTBOM IPEINOIABATENS;

- OTMETKa 'HEeyJOBJIETBOPUTENILHO" BBICTABISETCA OOyyaromeMycs, OOHApYKUBIIEMY



po0Gesbl B 3HAHUAX OCHOBHOTO Y4eOHO-IPOTpaMMHOI0 MaTepuaia, AOMyCTUBIIEMY MPUHIMIIHAIbHbIE
OIIMOKY B BHIMIOJTHEHUN TIPEyCMOTPEHHBIX MTPOTPaMMOii 3aT1aHUH.
[Tpu oneHMBaHUU pe3yIbTATOB OOYyUEHHUS: 3HAHUS, YMEHHUSI, HABBIKW U/WJIM OMbITA ACSITEIbHOCTU
(Bmamenus) B mporecce (GopMUpOBaHUS 3aBICHHBIX KOMIIETEHIIMN HCIIONB3YIOTCS pa3indyHble (hOpMBbI
OLICHOYHBIX CPEJICTB TEKYILEro, PyOeKHOTO M UTOTOBOTO KOHTPOJIS (POMEKYTOYHOM aTTECTALINN).

Tabnauna - @opMbl OLICHOUHBIX CPENICTB

/o

HaumenoBaunue
OLIEHOYHOT'O
CpeACTBA

Kpatkas xapakrepucTiKa OLEHOYHOTO
CpeicTBa

IIpencraBnenue
OLICHOYHOT'O
cpencTra B GhoHJe

[IpakTnueckue
3a/IaHUs U 337241

PasnuyaroT 3agauu U 3a1aHUA:

a) perpoayKTUBHOTO YPOBHS, IIO3BOJISIONINE
OLICHUBATh U AUATHOCTUPOBATH 3HAHUE
¢dakTuyeckoro marepuaia (0a3oBbIe MOHSATHS,
QJITOPUTMBI, (PAaKThl) U YMEHUE NPABUIIBHO
MCII0JIb30BaTh CIEIMAIbHbIE TEPMUHBI U [IOHATUS,
y3HaBaHHE OOBEKTOB U3YyUCHUS B PAMKAX
OIIPEEIICHHOT 0 PA3eiia JUCLHHUILINHBI;
0)pEKOHCTPYKTHBHOT'O YPOBHSI, [103BOJISIOLINE
OLICHUBATh U AUATHOCTUPOBATH YMEHMUSI
CHUHTE3MPOBATh, AaHAIU3UPOBATH, 00001IAThH
(akTUYECKU U TEOPETUYECKUI MaTeprall ¢
(bopMyIMpPOBaHUEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJICHUEM IIPUYUHHO-CIIECTBEHHBIX CBA3EH;
B) TBOPYECKOT'O YPOBHSI, O3BOJISIOIINE OLEHUBATh U
JUarHOCTUPOBATh YMEHUS, MHTETPUPOBATh 3HAHUS
pasIn4HbIX 001acTel, apryMEeHTHPOBATh
COOCTBEHHYIO TOUKY 3PEHHUSI.

PexoMenpayercs 11 OLIEHKY 3HAaHUM yMEHWUN 1
BIIQZICHUH CTyeHTOB. POopMa MpeaoCTaBICHUS
OTBETA CTYJICHTA: MMCbMEHHAS.

[lepeuens 3a1au u
3aJaHul

CobecenoBanue (Ha
n1abopaTopHOM
3aHATUU U TIPU
3ammre UT3)

CpencTBo KOHTPOJIS, OPraHU30BaHHOE KaK
crienyanbHas 6ecea mpenoaBaTess ¢
00yJaromuMcst Ha TeMBI, CBSI3aHHBIE C H3y4aeMO
JUCLUIUTMHOM, M paCCUMTaHHOE Ha BBISICHEHUE
o0bema 3HaHUI 00yYaroIIerocs 1o onpeaeIeHHON
Teme WM padore. PekoMenayercs ais OLEeHKH
3HAHUM CTYJICHTOB.

Bomnpocs! mo
paszuenam
JUCLUTIINHBI

Tect

CucremMa cTaHIapTU3UPOBAHHBIX IPOCTHIX U
KOMILIEKCHBIX 3aJJaHUM, TTO3BOJIAIOLIAs
aBTOMAaTU3UPOBATH MPOLEAYPY U3MEPEHUS YPOBHS
3HaHWH, yMeHuil U BiaJeHui o0yyaromierocs.
Pexomenayercs Ui OLICHKU 3HAHWM, YMEHUN U
BIIQJICHUM CTYJICHTOB.
Hcnonb3yercst  BeO-NpUIIOKEHUE
cucreMa tectupoBanusi bI ' THy.

«yHI/IBepCaJ'IBHaSI

DoH TECTOBLIX
3aJaHuN

bunertsr
3a4eTy

CpencTBo UTOrOoBOro KOHTPOJIA M0 AUCLUIUIMHE.
Bxuttouaer B ce0s1 TeopeTHUEcKre BOIIPOCH U3
NepeyHs, MPUBEJECHHOTO B (DOHE, a TAK)KE pellieHne
NpakTU4YecKkoi 3a1aun u3 6moka b.1. ®opma
IIPEACTABJICHUS OTBETA — yCTHAs!, BPEMS Ha
MOATrOTOBKY — 40 MUHYT.

Bomnpocsl k
3aueTy




