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Paznean 1. IlepeyeHb KOMIIETEHIUI, ¢ YKA3aHUEM 3TANOB UX ()OPMUPOBAHUS B
npouecce 0CBOCHUS IMCHUIIIMHBI

Konx u Haumenosanue

IInanupyemslie pe3ysbTaTsl

Bup! orieHOUHBIX

dopmupyembie HWHIUKaTOpa 00y4eHUs 10 AUCIUIUINHE, cpencts/
KOMIIETEHIIUH JIOCTHOKCHHS XapaKTEePHU3YIOIIKE ITAIbI mmmdp paszgena B
KOMIIETEHIUH (hopMUPOBAHKS KOMIIETEHIINK | JTAHHOM JOKYMEHTE

OIIK-5 Cniocoben OIIK-5-B-1 3HATh: Baok A — 3amanus
HCIIOIL30BaTh JemoHCcTpHpyeT — POJIb U MECTO HOBBIX PENPOLYKTHBHOIO
CBOMCTBA 3HaHUE o0acTei DJIEKTPOTEXHUYECKUX YPOBHS
KOHCTPYKIMOHHBIX U |[TPUMEHEHUS, CBOMCTB, |M KOHCTPYKIHMOHHBIX A.0 — Bomnpocsr
AJEKTPOTEXHUYECKUX |XapPAKTEPUCTUK U MaTepHUaJioB B pa3BUTUU 3aKPBITOrO TUIIA
MaTepuasioB B METOI0B HayKH, TEXHUKH U (TecToBbIe 3a/1aHKE,
pacuerax HCCIICAOBAHUS TCXHOJIOTHI; YCTaHOBJICHUE
rapaMeTpoOB H KOHCTPYKIIMOHHBIX — KJ1accu(puKamuro COOTBETCTBUS WU
PEKUMOB MaTepUajoB, BBIOUPAET |IIEKTPOTEXHUYCCKHUX U [10CJIeTOBATEIBHOCTH)
00BEKTOB KOHCTPYKIIMOHHBIE KOHCTPYKIIMOHHBIX A.1 — Bonpocs! aist
npoecCHOHAILHOW | MaTepHalibl B MaTepHUasoB 10 COCTARY, OMpoca OTKPBITOTO
IEeITEIbHOCTU COOTBETCTBUH C CBOMCTBAM U TEXHUYECKOMY |THIIA

TpeOyemMbIMU
XapaKTePUCTUKAMH IS
UCTIOJb30BAHUS B
obnactu
poQeCCHOHAIBHON
JESITEIIbHOCTH
OIIK-5-B-2
JemoHCcTpUpYyET
3HaHWe oO0acTeit
MPUMEHEHHUS, CBOWCTB,
XapaKTEPUCTHK U
METOJIOB
MCCIJIEIOBAHMUS
AIIEKTPOTEXHUYECKUX
MaTepuasoB, BbIOMpaeT
AIIEKTPOTEXHUUECKUE
MaTepHabl B
COOTBETCTBUH C
TpeOyemMbIMU
XapaKTepUCTUKaAMHU

HA3HAYCHUIO;
— (U3UUECKYIO CYIIHOCTh
IIPOLIECCOB, MIPOTEKAIOIINX B
IPOBOJTHUKOBBIX,
MOJIyIPOBOIHUKOBBIX,
JURJIEKTPUYECKUX U
MarHUTHBIX MaTepuasgax npu
UX IPUMEHEHUHU B PA3IUUHBIX
npubopax u ycTpoicTBax
TBEPAOTEIIbHOM
AIIEKTPOHUKHY;

— OCHOBHbIE
AKCILTyaTal[MOHHbIE
XapaKTEPUCTUKHU
AIIEKTPOTEXHUYECKUX
MaTEpUasoB Ul UX
MCIIOJIb30BaHUs B
COBPEMEHHOM 3JIEKTPOHHOMN
anmnaparype

YMerb:

— UCIIOJIH30BaTh (pU3MUECcKue
IIPOLIECCHI, IPOTEKAOLIUE B
AIEKTPOTEXHUYECKUX U
KOHCTPYKLIMOHHBIX
MaTepuaiax, npu
MCIIOJIb30BaHUU UX B
Pa3IMYHBIX AJIEKTPOHHBIX
YCTPOUCTBAX;

— UCITOJIB30BAaTh CIIPaBOYHBIN
anmnapar JiJisl IpUMEHEHUs
TpeOyeMBIX MaTepHUajioB B
KOHKPETHBIX YCTPOICTBAX;

— UCTOJb30BaTh METObI
OLICHKH OCHOBHBIX CBOWCTB

baok B — 3aganns
PEKOHCTPYKTUBHOI'O
YPOBHS

B.0 - 3amanug nug
BBITTOJTHEHMS
1a00paTOpHBIX PaboT
B.1 — TunoBrle 3aauu




Kon u nHaumenoBanue | Ilnanupyemsbie pe3ynbTaThbl Bu bl onrieHOYHBIX
dopmupyembie WHJMKaTopa 00y4eHHUS 10 TUCIUTUIHHE, cpencTs/
KOMITETEHIINHI JOCTH)KEHHS XapaKTEPU3YIOIINE ITAIbI mudp paszgena B
KOMIIETCHIIUHU (hopMUpOBaHHsI KOMIIETEHIUI | JTaHHOM JIOKYMEHTE
ANEKTPOTEXHUYECKUX U
KOHCTPYKLIHOHHBIX
MaTepuaioB
Baanern: Baok C — 3aganusa
- METPOJIOTMYECKUMU MPaKTUKO-
MPUHIUIIAMHU, HABBIKAMH OpPUEHTHUPOBAHHOTO
MHCTPYMEHTAJIbHBIX u/vunm
U3MEPEHHH, METOJaMU HCCIIEA0BATEIbCKOTO
MCCJIE0BAHUS OCHOBHBIX YPOBHS
XapaKTEPUCTUK C.1 - UnnuBuayanbHbie
ANEKTPOTEXHUYECKHUX U TBOPYECKHUE 3a/IaHUS
KOHCTPYKIMOHHBIX (Tuma «accey)
MaTepuaioB

Pazges 2. TunoBble KOHTPOJIbHBbIE 32JaAHUS U HHbIE MaTEePHAJIbI, HEO0X0AMMbIe
IJIfl OLEHKHU IUIAHUPYEMBbIX pe3yJbTaTOB O0y4YeHHsi MO AUCUHMILIMHE (OLEeHOYHbIE
cpeacrBa). Onmcanwe mnoka3arejed W KpPUTEPHEB OICHUBAHUS KOMIIETEHIIUIA,
ONMUCAHUE IIKAJ OLleHNBAHMSI.

Biaok A

A.0 ®oHp TECTOBBIX 3aJaHUW MO AUCIHUIUIMHE, pPa3pa0OTAHHBIA W YTBEP>KICHHBIA B
cootrBercTBUM C [lonmoxxennem «O QopmupoBaHun (OHIA TECTOBBIX 3aJaHHUMA 110
aucuuIuinHey: OOHJA TECTOBBIX 33JaHUW MO0 JUCHUIUIMHE «DJIEKTPOTEXHHUUYECKOE H
KOHCTPYKIIMOHHOE MatepuanioBenenue» / coct. ®@ponoa E. B. — bysynyk: By3ynyk.
T'YMaH.-TeXHOJIOT. UHCTUTYT (hunman) OT'Y, 2026.

OIIK-5  Cnocoben  ucnonvzoeams  c60licmea  KOHCHPYKUUOHHBIX u
INEKMPOMEXHUUECKUX MAmepuaioe 6 pacyemax napamempoe U  pPelcumos
00beKmMo6 npogheccuoHaIbHOIL OessmebHOCIU

1. Yto Ha3bIBAETCSI METAIIMYECKUM CILJIaBOM (OJIMH BapUaHT OTBETA)?

BapuanTtsl 0TBETOB

a) CJIO’KHOE BellecTBO, MOoJy4daeMoe CIUIABJIeHHEeM MJIH CIeKaHueM /JABYX WIH
HECKOJIbKMX MPOCTBIX BeleCTB, €CJIH €r0 OCHOBY COCTABJIsIET MeTaJLI;

0) CII0’KHOE BELIECTBO, COCTOSIIEE TOJIBKO U3 METAJUIOB;

B) CJI0’KHOE BELIECTBO, UMEIOLIEE B COCTABE METAINTMYECKUE KOMIIOHEHTHI;

') IPOCTOE BEIIECTRO.

2. Kakue crinaBbl Ha3bIBalOT YyryHamu (OJIMH BapUaHT OTBETa)?

BapuaHTbl 0OTBETOB

a) ’KeJ1e30yIJIepoAUCThIe CIVIABBI, coepkamue 0osee 2,14 % yraepoaa;
0) JKeJIe30yTIaepoUCThIC CIIIABhI, cojiepkaiue menee 2,14 % yriepona,




B) JK€JI€30yTIIEPOIUCTHIE CILIABhI, cojiepkaiue meHee 4,3 % yriaepoja;
I') CILIaBbI XKeJie3a C KPEMHHUEM.

3. KoHCTpyKIMOHHBIE MaTEpUaIbl 110 BUY BEIIECTBA, U3 KOTOPOIO OHU COCTOST: UX JEIIAT
Ha METAUIMYECKUE, HEMETAIMYECKUE M KOMIIO3ULIMOHHBIE (CMENIaHHbIE). Y CTaHOBUTE
COOTBETCTBHE MO ITOMY MPU3HAKY.

Crucok 1 Crucok 2

1 MeTayyeckue | KOHCTPYKIIMOHHBIE MaTepUabl, ICKyCCTBEHHO CMEIIaHHBIC U3
HE B3aMMOJICUCTBYIOIINX XUMHUECKUA MEXKITY COOOM
METATMYECKUX W/WIA HEMETATNIECKIX KOMIIOHEHTOB (MaTPHIIBI
Y HaIlOJTHUTES)

2 HEMETaJUInuecKue | 2 KOHCTPYKIHUOHHBIC MAaTCPHAJIbI, ABJIIIOINUCCA CIIJIaBaMU
MCTAJIJIOB C APYTUMH BCIICCTBAMUA

3 KOMITO3UIIMOHHBIE | 3 KOHCTPYKIMOHHBIE MATEPUAIIBI, KOTOPBIE 10 IIPUPOJTHOMY
(cmeniaHHbIC) ITPOUCXOKICHUIO JENSIT HA MUHEPAJIBHBIE W OPTaHUYECKUE

IIpaBuiIbHBIH OTBET
1-2
2-3
3-1

4. Tlo Ha3HaYeHMIO CTaJlM OBIBAIOT KOHCTPYKIOHOHHBIC, HHCTPYMCHTAJIBHBIC U
CIICOMAJILHBIC. YCcTaHOBUTE COOTBETCTBUE JJIA1 Ha3BaHU cTajiell U X OCHOBHBIX CBOMCTB.

Crcok 1 Crmcox 2

1 KOHCTPYKIIMOHHBIC 1 IMPUMCHATIOTCA IJIAA U3TrOTOBJICHUA MHCTPYMCHTOB
MCPHUTCIIBHEBIX, PCXKYIINX, MOHTAXXHBIX

2 MHCTpYMEHTaJbHbIE | 2 Ka)Jasi U3 HUX UMEET CBOU O0COObIC OTIIMUYUTEIIHHBIC
CBOMCTBA, TPEOYIOUIUECS B SKCTPEMAJIbHBIX YCIOBUIX
HKCIUTyaTaIllK, TAKUX KaK BHICOKAasl TeMIIepaTypa, BHICOKUE
Harpy3KH, arpecCUBHasi OKpPYKarollasi cpeia.

3 crnienuaibHbIE 3 NPUMEHSIOTCS JJI U3TOTOBJICHMS I€Tajlel MallVH,
MEXaHU3MOB, U3/ICIINM, a TAK K€ MEXaHUYECKUX U
CTPOUTENIBHBIX KOHCTPYKIIMI

IIpaBuibHBINH OTBET

1-3
2-1
3-2

5. Ilo coxeprkanmio yriiepojaa CTai ObIBAIOT HU3KOYTICPOJUCTHIC, CPEAHEYTIICPOAUCTHIC
U BBICOKOYIJIEPOJUCTBIE. YCTAHOBUTE COOTBETCTBHUE MEXKAY BHUAOM  CTajld U UX
CBOMCTBaMU

Cnucok 1 Cnucok 2
1 Hu3koyraepoaucteie | 1 910 — npouHsie ctanu. OHU NPUOOPETAIOT BHICOKYIO
— 10 0,3 % MPOYHOCTh, CPEIHIOI0 TBEPAOCTH U JOCTATOYHYIO YIPYTOCTh

1oCJIe Pa3aIu4HbIX BUAOB TEPMUUYECKONH 00paOOTKH (UeM BhIIIIE
coJiepKaHue yriepoja B CTalld, TEM BbIIIE UX TBEPAOCTb U

yOPYrocTh)




2 2 910 — TBEpABIE cTanu. OHU MPUOOPETAIOT BHICOKYIO
CPEIHEYTIEPOIUCThIE | TBEPAOCTH U CPEIHIOIO MPOYHOCTH MOCIE PA3IMYHBIX BUAOB
—-0,3...0,7% TepMO0OpaboTKH (dueM OoJbllie CoAepKaHue YIriiepoaa, TeM
BBIIIIE TBEPJOCTH), HO C BBICOKOM

TBEPAOCTHIO MOSIBJIAECTCS XPYIKOCTb.

3 3 910 — Msarkue ctand. OHU UMEIOT HEBBICOKYIO TBEPJIOCTh U
BBICOKOYTJIEPOUCTBIE | HE TIOJAAOTCSI TEPMOOOPAOOTKE, HO XOPOILIO CBAPUBAIOTCS, UTO
— cBbie 0,7% o0OecnieunBaeT MPOYHOCTh CBAPHOI'O IIBaHA YPOBHE OCHOBHOTO

MeTaJula AeTajie

IIpaBuJIbHBIA OTBET

1-3
2-1
3-2

7. YcTaHOBUTE COOTBETCTBHE MEXK/Ly HA3BAHHEM CILIABOB M UX XaPAKTEPUCTUKOM.

Crmcok 1 Crcok 2

1 Jlatynu | KOHCTPYKIIMOHHBIEC TUTEHHBIE ATFOMUHUEBBIC CIIIIABHI,
UMEIOIINE JICTUPYIOUTYI0 100aBKy KpeMHus (Si), KOTOpPbIT
PUIAET UM XOPOIIINE JTUTEHHBIE CBOMCTBA: BHICOKYIO
KUIKOTEKYUECTh, MAJIbIE YCAJKy U TOPUCTOCTh, YTO MO3BOJIIET
U3TOTABJIMBATh U3 HUX JIMThEM 3aTOTOBKH JIJIS AeTallel
HEOOJIBIIIOTO BECa U CII0KHOU (POPMBI, MAJIOTIACTUYHBI, TO €CTh
MOSIBJISIETCS TAKOE OTPUIIATEIILHOE CBOMCTBO KaK XPYIKOCTb.

2 CunymuHBI 2 craBbl Meau U MHKA (10 45% Zn) ¢ no6aBKaMu JIpyrux
METaJUIOB B MEHBIIMX KOJM4ecTBaxX. bojee npouHsbl, TBEpABI U
Jydiiie 00pabaThIBalOTCS pe3aHUEM, YEM MEJIb, UMEIOT BHICOKHE
AHTU(PUKLMOHHOCTh M KOPPO3UOHHYIO CTOMKOCTh B IIPECHOM U
Mopckoi Bojie. Kiaccupuuupyrorcst o TEXHOJIOTUYECKUM
CBOMCTBaM Ha JehOpMHUpPYEMBIC U JIUTEHHBIE.

3 HdypamroMuHbI 3 nepopMupyeMsbie CIUIaBbl ATIOMUHUS KOTOPbIE, UMESI
BBICOKYIO IUTACTUYHOCTB, XOPOILIO KYFOTCS, IITAMITYFOTCS,
IPECCYIOTCS U T. II. U IPUMEHSIOTCA JUIsl U3TOTOBIIEHUS JETAJIEH,
COEIMHSIEMBIX METOJIOM KOHTAKTHOM CBApKH U B CPEJE aproHa
(MHEpTHOTO Ta3a), UCTBITHIBAIOLINX HArPY3KH MPU
temmneparypax 200...250 °C (;kaponpouHble CILIaBbI), B
arpecCHUBHBIX CPElIax, a TAKXKe MPU HEOOXOIUMOCTH MaJioro
BECa KOHCTPYKIUHU

IIpaBuibHBINH OTBET

1-2
2-1
3-3

8. [IpuMecHBIM NOJYITPOBOJHUKOM HA3bIBAIOT (OJIMH BapUaHT OTBETA):

BapuaHTbl OTBETOB:

a) [TonynpoBoaHUK, 3NEKTPOPU3HIESCKIE CBOMCTBA KOTOPOTO B OCHOBHOM OTIPEIEIISIFOTCS
MOHAMHU.



0) [lonynpoBOAHUK, 3JeKTPO(U3MUYECKHEe CBOMCTBA KOTOPOr0 B OCHOBHOM
OIpeessiIloTCH NPUMEeCAMHU.

B) [lomynpoBoaHUK, 37EKTPOGU3NIECKHUE CBOMCTBA KOTOPOTO B OCHOBHOM OTIPEICIISIFOTCS
MOJIEKYJIAMH.

r) [lonmynpoBoaHUK, 3EKTPOGU3NIECKHE CBOMCTBA KOTOPOTO B OCHOBHOM OTIPEICIISIFOTCS
MOJICKYJIaMUd 1 HOHAMH.

9. YcTraHOBHTE COOTBETCTBHE MEXKAY CBOMCTBAMHU JUANIEKTPHUUECKHMX MATEPHAIOB U HX

XapaKTEPUCTUKOM.

Coucox 1 Crucok 2

1 Onextpuyeckas | | HeoOpaTuMble M3MEHEHHsSI CBOWMCTB, COMPOBOXKIAIOIIUECS

IPOYHOCTH pa3pyLIEHUEM TBEPABIX AUAJICKTPUKOB.

2 DIEKTPUYECKOE | 2 3TO paBHAs HANPSIKEHUIO BEJIMYMHA, TP KOTOPOU MOXKET

CTapeHHe OBITH TPOOUT FIEKTPOU3OJIALMOHHBIA MaTepuaa TONIIUHON B
€AUHULY JUTUHBIL.

3 TertonmpoBOAHOCTH | 3 mpoLEcC OTBOJAA TEIUIOTHI OT HArpeTbIX IPOBOJHUKOB H
MAarHUTOITPOBOJIOB Y€PE3 CIOM INEKTPUUECKON U30JIAIUU

IIpaBUIBHBIH OTBET

1-2
2-1
3-3

10. YcraHOBUTE COOTBETCTBHE MEXKIY HA3BAHUEM MPOCTHIX IOJYNPOBOJHUKOB M HX
CBOMCTBaMH

Cnucok 1 Cnucok 2

1 Cenen 1 a;memenT rpynmel Menaeneeesa ¢ IUPUHOW 3alPEICHHOM
30HbI (.35 5B. Ilpumensercs B BuUIE CIUIaBOB C CYpbMOW M
CBHHIIOM TUTSt M3TOTOBJICHHUS TEPMOIIEKTPUUECKUX
TE€HEPATOPOB.

2 KapOun kpeMHHS 2 nayieMeHT Tpynmbl Tabmuubl MeHpaeneeBa, 00J1amarOIIHi
pazoM
VMHTEPECHBIX JJICKTPUUYECKUX CBOWCTB. Ilpumensercs mis
U3TOTOBJICHUS

BBINIPSIMUTENICH TIEPEMEHHOTO TOKa, JOTORIEMEHTOB, a TAKXKE B
TEXHOJIOTUHA KPAaCOK, IJIACTMACC, KEPAMHKH, KaK JICTHPYIOIIAs
n00aBKa Mpy MPOU3BOACTBE CTAJU, B dJIeKTpodoTorpadumu.

3 Tennyp 3 OuHapHOE COEIMHEHHE C OOJIBIION IMIMPUHOU 3amperieHHOMN
30HbI 2.8-3.1 3B B 3aBucumocTu oT Moaudukanuu. OgHO U3
HamOoJiee TBEPJBIX BEIIECTB, MOIYNPOBOJIHUKOBBIC MPHOOPHI
U3 KOTOPOTO MOTYT pabOTaTh MPHU BBICOKHMX TEeMIIEpaTypax
BIJIOTH J10 700°C

IIpaBUIBHBIH OTBET
1-2
2-3
3-1



A.1 Bompocsl 1u1s onpoca:

OIIK-5  Cnocooen UCRONb308aMb ceoiicmea - KOHCMPYKUUOHHBIX u
INEKMPOMEXHUUECKUX MAMepuaioe 6 pacyemax napamempos U  pedcumos
00beKmoe npogeccuonanbHoil deamenbHocmu

1 - 910 crmuaB kenesa (Fe) ¢ yraneponom (C), comepkanue yrieponaa B
KoTopoM He Oomee 2,14% ot oOmero oO0béma, ocTalbHOW OOBEM CILIaBa 3aHUMAIOT
JKEJIe30 M pa3InYHbIC MTOJIC3HBIC I00aBKH (JICTHPYIONTUE JIEMEHTHI) M BPEIHBIC TIPUMECH.
IIpaBWJIBHBIH OTBET: CTAJIb

2 - 9TO CIUIaB MeEIU, B KOTOPOM IIMHK (Zn) He sBIseTCA
JUIUPYIOLIUM M0 CBOEMY COAEPKAHUIO CPENIA IPYTUX KOMIIOHEHTOB-METAJIOB, @ BCE OHU
HaxoJATCAd B CIUIAaBE B HEOOJBIIMX KOJM4YeCTBaX. boyiee MpOYHBIA, TBEpABIA MU JIydlle
oOpabaTbIBaeTCs  pe3aHWeM, dYeM MeIb M JaTyHb, UMeeT 0ojee BBICOKHE
aHTU(PUKLIMOHHOCTh W KOPPO3MOHHYIO CTOMKOCTh B TPECHOM M MOPCKOW BOJE.
Knaccudunupyercst o TeXHOJIOTUYECKUM CBOMCTBAM Ha JIe(POpMUPYEMYIO U JINTEHHYIO.
IIpaBuibHBINA OTBET: OpOH3a.

3 - 3TO KOHCTPYKLMOHHBIE Marepuanabl W3 OTBEPACBILIETO
MoJiiMepa YUCTOTO WJIM B CMECH C OpPraHMYeCKUMH, JHMOO0 MUHEpaTIbHBIMU
HaIOJIHUTEISIMHU.

IIpaBU/IBHBIA OTBET: MJIACTMACCHI.

4 Marepuaibl KOTOpble 00pa3yloTcs TOJbKO HMCKYCCTBEHHBIMH CIIOCOOAaMM, HJIsi 4YEero
OPUMEHSIOTCST  MeXaHWYeckue (M3MesbueHue, JpoOJeHue, pe3Ka), XUMHUYECKHE,
TEPMUUYECKHE U KOMOWHHMPOBAHHBIC OMEpallMd U B  KOTOPBIX  HCIHOJB3YIOTCS
BBICOKOIIPOYHBIC DJIEMEHThI (BOJIOKHA, HHUTH, IPOBOJIOKA, HUTEBUJIHBIC KPHUCTAJLIHI,
rpaHyJjbl, JUCIEPCHBIE BBICOKOTBEPABIE W TYTOIUIABKUE COEAUHEHUS, COCTAaBJISIOIINE
ApMUPOBKY WJIM HAINOJIHUTENb), CBA3YyEMbIE MATpUILIEW M3 IUIACTUYHOTO U MPOYHOTO
Marepuasia (METAUIMYECKUX CIUIAaBOB WM HEMETAUIMYECKUX, MPEUMYIIECTBEHHO
MOJIMMEPHBIX, MATEPUATIOB), Ha3bIBAIOT
IIpaBuJbHBINA OTBET: KOMIIO3UTHI/KOMIIO3ULIMOHHbIE MaTepnanu/KM

5 Bgmemenue B MeTal HEOOJBIIMX KOJMYECTB CHCIUATIBHBIX IPUMECEH, KOTOpHIS
MPUBOJAAT K  3HAYUTEJIBHBIM  €r0  CTPYKTYPHBIM  HM3MEHEHHUSM,  Ha3bIBAIOT

IIpaBubHBIH OTBET: JIeTMPOBAHNE/JIETUPOBAHUEM

6 BemecTBo, BHYTpH KOTOpPOrO B CIIydae OJJIEKTPOCTaTHUYECKOIO PaBHOBECHUS
AJIEKTPUYECKOE I0JIE PABHO HYJIIO, a €CJIM I0JIE OTIUYHO OT HYJIS, TO B HEM BO3HHUKAET
ANEKTPUYECKUI TOK, Ha3bIBACTCS :
IIpaBubHBINA OTBET: NPOBOAHUK/TIPOBOJIHUKOM.




7 [Ipouiecc  ymopsiioueHUs  CBA3AHHBIX  DJEKTPUUYECKUX  3apsiioB  BHYTpU
IUAJIEKTPUKA  TOJ neicTBUEM PUIIOKEHHOTO HaNPsHKEHUS Ha3bIBAETCS

IIpaBuiIbHBINA 0TBET: MOJSIPU3ALUS/ TOJAAPU3ALUCH.

8  Kpucramnuueckue BellecTBa (XMMHUYECKHUE DJIEMEHTBI, COCIUHEHUS U CIUIaBbl),
KOTOPBIE MO CIOCOOHOCTH MPOBOAUTH IEKTPUUYECKHUI TOK 3aHUMAIOT MPOMEKYTOUHOE
MOJIOKEHUE MEXIY NPOBOJHMKAMM (METalIaMu) W JUAJICKTPUKaMU (HM30JIITOPAMH),
Ha3bIBAIOTCS .

IIpaBuJbHBINA OTBET: MOJYNPOBOJHUKH/TOJIYIIPOBOAHUKAMN/TOJYIIPOBOIHUK

9 BemiectBo (Marepuain), OTHOCHUTEIBHO IUIOXO MPOBOJSAIIEE SJICKTPUUYECKUN TOK,
Ha3bIBACTCS :
IIpaBuIbHBINA OTBET: AMIJIEKTPUK/INIJIEKTPUKOM

10  BemecTBa, MakKpOMOJIEKYJbl  KOTOPBIX  COCTOAT M3  MHOTOYMCJIEHHBIX
MOBTOPSIONINXCS 3JIEMEHTAPHBIX 3BEHBEB, HA3BIBAIOTCS
IIpaBuIbHBIH OTBET: MOJIMMEPbI/OJIUMEPAMU/TIOJIMMeEp

bJuok B
B.0 - 3amanus 111 BBIMOJIHEHUS 1a00paTOPHBIX padoT

Onpenenenue TBEpAOCTH MeTtaimia no PokBemnty u  bpunemnto, ynapHON BSI3KOCTH
METAJIOB

JlnarpamMmbl COCTOSIHUSA CILIABOB

N3yuenne MeTo10B TEPMUYECKON — XUMUKO-TEPMHUYECKON 00paboTKH
MapxkupoBKa crajnei 1 CILUIaBOB

MapxkupoBKa [IBETHBIX METAJIJIOB U CILIABOB

MapkupoBKa HHCTPYMEHTAIbHBIX MAaTEpHUAIOB

N3ydenue mactmace

N3yyeHne KOMNO3UIIMOHHBIX MAaTepHUaIoB

Knaccudukanus 31eKTpOTEXHUYECKUX MAaTEPUAIIOB JUIsl JIEKTPOHUKU
N3yyeHne OCHOBHBIX THUIIOB PE3UCTOPOB

HccnenoBanue 3neKTpOnpoOBOAHOCTH AUDIIEKTPUKA

JuanekTpuueckass MPOYHOCTh U MPOOMBHOE HAMPSKEHUE JTUAJICKTPUKA.
N3y4yeHne OCHOBHBIX BUJIOB MarHUTHBIX MaTEPUAIIOB

MapxkupoBKa MarHUTHBIX MaTEPUATIOB

Brnusaue paznudHbix (aKTOpPOB Ha AIIEKTPOMPOBOTHOCTH IMOIYIPOBOJTHUKOB.
DJleMEeHTapHbIE MOJYIPOBOIHUKA: T€PMaHHI, KDEMHHUM

B.1 Tunossle 3a1aun:
OIIK-5  Cnocooen UCnOb308aMb ceoiicmea  KOHCMPYKUUOHHBIX u

INEKMPOMEXHUUECKUX MAMEPuanoe 6 pacyemax napamempos U  pelcumos
00beKmoe npogheccuoHaIbHO dessmeabHOCHU



3anada 1. Jlana mapka crutaBa T15K6. Ykaxkure B % coaepskanue kapOuaa Tutana. OTBeT
LIEJILIM YU CJIOM.

Ortser: 15

3amaya 2. Jlana mapka cramu 0912C. Ykaxure B % conepxxkanue yriepoaa. OTBer
YHCIIOM, TOYHOCTD J[Ba 3HAKa [OCIIE 3alsITOoM.
Ortser: 0,09/0.09

3anauva 3. Jlana mapka uyryHa KU35-10. Ykaxure npenen npounoctu B Mna. OTBeT
LEJIBIM YUCIIOM.

Otsert: 350

3amada 4. MpamopHas IIaCTHHKA MTPH UCITBITAHUH 0Ka3aJlach MPOOUTON MPU HAMPSKCHUH
4000 B. KakoBa TonmmHa 3TOM MIACTHHKH, €CIIU IEKTPUYECKask IPOYHOCTh MpaMopa paBHa
4000000 B/m. OTBeT 4MCIIOM, TOYHOCTh - OJIMH 3HAK IOCJIE 3aIISITOM.

Pemenue:

TO.HI_HI/IHa IIJIaCTUHBI:

J 4000 =0,001 =0,1

haes —— \

T E_. T 4000000

Otser: 0,1/0.1

3amada 5. Tpu HarpeBaTelbHBIC CIUpaI conpoTuBiacHreM 1Mo 50 OM Kaxaasi, H3rOTOBJICHBI
W3 HHUXPOMOBON MpPOBOJOKKM auamerpoM 0,6 MM H BKJIIOYEHBl MApauIeIbHO B CETh
HanpspbkeHreM 125 B. BeluncianTh, Kakol TOK MPOTEKAET B KKA0M cnupaid. OTBET YUCIIOM,
TOYHOCTb — OJMH 3HAK IIOCJIE 3aIIATOM.

Pemenmne:
Toxk criupanu onpenesnsercs no 3akony Oma:

OtBer: 2,5/2.5
Baok C

C.1 NunuBuayaibHbIe TBOPUECKHUE 3a/IaHUS (BOIIPOC THUIIA «ICCEH)
OIIK-5  Cnocooen UCnOb308aMb ceoiicmea  KOHCMPYKUUOHHBIX u

INEKMPOMEXHUUECKUX MAMepuaioe 6 pacyemax napamempos U  pelcumos
00beKmo6 npogheccuoHaIbHO dessmeabHOCmU



1 O0ocHyliTe HEOOXOAMMOCTb U3YYEHHSI OCHOBHBIX BUJOB U CBOMCTB KOHCTPYKLMOHHBIX
MaTEpHUaOB.

[IpumepHBIif OTBET: 3HAHME KIACCU(PUKAIUN KOHCTPYKIIMOHHBIX MaTepUaIOB yUHUTHIBAIOT
Ipy Ha3HAUYEHWU TIOCIHEAHMX B TMIpollecce KOHCTPYUPOBAaHUS Uid OOecreueHUs
HEOOXOJMMBIX CBOWCTB JAETAJIEd C LEIbI0 JOJITOM M PALMOHAJIBHON JKCIUTyaTallid B
U3JEIIUsX.

2 OxapakTepusyiTe, 4TO TaKOE€ AuarpaMMa COCTOSIHHS CILIABOB.

[IpumepHBIN OTBET: MUAarpaMma COCTOSHUS — 3TO rpadudeckoe m3oOpaxeHue $ha3zoBOro
COCTOSIHUSI CIUIAaBOB B 3aBUCUMOCTH OT TEMIEpaTypbl HarpeBa M KOHLEHTpaluu
KOMITOHEHTOB.

3 OxapakTepu3yuTe LIBETHBIE METAJLIIBI

[IpumepHBIli OTBET: LIBETHbIE METAUIBl — OCOOBIN KJIACC HEP>KaBEIONIMX METaUIOB U
CIJIAaBOB, B COCTaB€ KOTOpBIX HET xene3a. Croaa BXOIAT OJIOBO, MENb, LIMHK, HUKED,
cepeOpo, 30510TO0. B oTiMune OT kene3a, OHM HE pPEearupyroT Ha BIary M KHUCIOPOJ,
PacTBOPSAIOT Ta3bl IPU HArpeBaHUM (KPOME UHTEPTHBIX) U C JIETKOCThIO B3aUMOJICUCTBYIOT
C HUMH.

4 OxapakTepuszyuTe siBJICHUE MPOOOs TUITEKTPUKOB

[IpumepHbIl BapruaHT OTBETA: MPOOOM AUAIIEKTPUKA — 3TO MOTEPS SIEKTPOU3O0JISIIMOHHBIX
CBOWCTB JMAJICKTPUKOM IIPU HAIPSHKEHHOCTHU I10JIs1, KOTOpasi MPEBBIIACT ONPEACICHHOE
KpuTHYeCcKOoe 3HaueHue. B ciyuyae npo0osi MPOUCXOIUT PE3KOE YBEIUYEHUE TUIOTHOCTU
AJIEKTPUYECKOTO TOKAa M YMEHBIIECHUE CONPOTUBIICHUS, PE3YJIbTATOM YETO SIBISACTCSA
KOPOTKO€ 3aMBbIKaHUE.

5 JlaitTe KpaTKyr0 XapaKTEPUCTUKY MarHUTHBIX MaT€pUAIIOB

[IpumepHBId BapuaHT OTBETa: Marepuanbl, KOTOPbIE TOJ JEUCTBUEM BHEIIHETO
MarHUTHOTO TOJIS HAMAarHUYMBAIOTCS, T. €. MPUOOPETAIOT 0COObIe MAarHUTHBIE CBOMCTRBA,
HA3bIBAIOT MAarHUTHbIMU. OCHOBHBIMH MAarHWTHBIMU MAaTe€pUaIaMH SIBIIAIOTCS JKEJE30,
HUKEb, KOOAIBT U pa3IUYHbIE CIUIABbI HA OCHOBE TEXHUYECKH YHUCTOTO JKeJe3a.

baok D
Bormpocs! k muddepeninpoBaHHOMy 3a4eTy
3 cemecTp

1) Knaccudukarmuss KOHCTPYKIIMOHHBIX MaTepHaioB. MexXaHWYeCKHe CBOWCTBA U
KOHCTPYKTHUBHASI IPOYHOCTh METAJJIOB U CILJIABOB

2)Teopuss u mTpakTUKAa TepMHUECKO 00paboTku. (OCHOBBI XUMHUKO-TEPMHUYECKOM
00pabOTKH METAJIOB U CILIABOB

3) Knaccudukanus u cTpykTypa CIjiaBoB

4) JluarpamMmbl COCTOSIHUS CIIJIaBOB

5) CTpyKTypHBIE COCTaBIIAIONINE >KEJIE30-YIIEPOAUCTHIX CIJIABOB

6) Uyrynsl. Knaccudukaiius 4yryHoB



7) Cranu. Knaccudukanus craiei

8) BriusiHue nerupyroumx 3J1€MEHTOB Ha CTPYKTYpPY CBOMCTBA CTaiu
9) IIBeTHBIE METaJIBI U CTLIABbI

10) Teépable criaBbl U pexylllas KepaMuKa.

11) CBepxTBEpabIE MaTepUabl

12) Ilnactmacchl

13) NHCcTpyMEHTalIbHBIE MAaTEPUAIIBI M MX XapaKTEPUCTHKA

14) IlnacTmacchl, X CBOMCTBA U Ki1acCU(pUKAIUS

15) KoMno3uimonHsle MaTepHalibl

4 cemecTp

1) Knmaccudukanus 31eKTpOTEXHUYECKUX MAaTEPHAIIOB s DJIEKTPOHUKU

2) O6m1ue cBeJIeHHs O MPOBOIHUKAX

3) TemnepaTypHas 3aBUCUMOCThH YIEIBHOTO COMPOTUBIICHUS METANIOB U CIUIABOB.

4) SIBnenue CBEpXIIPOBOJIUMOCTH

5) Knaccudukanys npoBoJHUKOBBIX MaTEPUAIIOB

6) Pesuctoppl, OCHOBHBIE THUIIBI, KJIacCU(HUKALUsA, TMPOBOJIOYHBIE MOCTOSIHHBIE U
MEpEMEHHBIE PE3UCTOPHI

7) OCHOBHBIE TAPAMETPHI IUDJIEKTPUUECKUX MATEPUATIOB

8) AM3IeKTpUKH, OOUIME CBENEHHUA. IDJIEKTPOINPOBOJHOCTh U MOTEPU B JUAJIEKTPUKAX.
[IpoGoit TMANEKTPUKOB

9) Knnaccudukanus BemecTB o0 MarHUTHBIM CBOMCTBaM

10) OcHOBHBIE TapaMETPhI U XapAKTEPUCTUKU MATHUTHBIX MaTEPUAIIOB

11) ®eppoMarHeTukd U (GeppUMarHeTUKH.

12) MarauToMsrKue MaTepualibl U WX KIacCHU(PUKAIIMS.

13) MarnuTHbI€ CILJIaBbI U (PEPPUTHI

14) OGmue cBeneHus O MOTYIPOBOIHUKOBBIX MaTtepuaiax. CoOOCTBEHHbIE M MPUMECHBIE
MOy ITPOBOIHUKH.

15) DneMeHTapHble MOTYNPOBOAHUKHU: TEPMAHHUM, KPEMHHM U JIp.

O]_[eHI/IBaHI/Ie BBIINIOJIHCHHUA TECTOB

4-0annpHas
KaTa IToka3arenu Kpurepun
OTJIINYHO 1. Ilomuora BemmosiHeHUs | Beimoseno Oosee 95 % 3amanumii
TECTOBBIX 3aJaHUM; MPEIJIOKEHHOTO TECTa, B 3a1aHUSIX
2.  CBOEBpPEMEHHOCTD OTKPBITOI'O TUIIA JIaH MOJIHBIMN,
BBLITIOJIHCHUS Pa3BEPHYTHIM OTBET HA MOCTABJICHHBIN
3. IIpaBUIBHOCTB OTBETOB | BOIPOC
Xopomio Ha BOIPOCHI; Brmmonaeno ot 75 1o 95 % 3amaHuit
4.  CaMOCTOSTEIBbHOCTD MPEITIOKEHHOTO TECTA, B 3aaHUSIX
TECTUPOBAHUSL. OTKPBITOTO TUIA JaH MOJIHBIH,
Pa3BEPHYTHIM OTBET HA MOCTABJICHHBIN
BOIIPOC; OJIHAKO OBbLIN JOMYIIICHBI
HETOYHOCTH B ONPEJICIICHUU TTOHITUH,




Y IOBJIETBOPUTEIIHHO

Heynosnersopu-
TEJIbHO

TEPMUHOB U JIp.

Beimonaeno ot 50 1o 75 % 3ananuii
MPEIOKEHHOTO TECTa, B 3aIaHUSIX
OTKPBITOTO THTIIA TaH HETIOJHBINA OTBET
Ha TTOCTABJICHHBINA BOIIPOC, B OTBETE HE
MPUCYTCTBYIOT I0Ka3aTEeIbHBIC
MPUMEPHI, TEKCT CO CTHIINCTUIECKUMHU
u oporpadudeckumMu ommOKaMH.

Brmmmonaeno menee 50 % 3amanuit
MIPEIOKEHHOT0 TeCTa, Ha
MOCTaBJICHHBIEC BOIIPOCKHI OTBET
OTCYTCTBYET WJIM HETIOJIHBIMN,
JIONYIICHBI CYIECTBEHHBIC OIUOKHU B
TEOPETHYECKOM MaTepHale
(TepMUHaX, TOHSITHUSAX).

OueHuBaHue 0TBeTa HA cO0eceIOBAHUM NPHU 3a1UTE J1a00PATOPHOIT padOThI

bunapnas mkaina

IlokazaTrenu

Kpurepun

3a4TeHO

1. Hanmmame odopMiieHHOTO
oT4YeTa Mo Ja0OPaTOPHOI
pabote

2. [ToHnManue MpoBEIEHHOTO
HKCIIEPUMEHTa/YMEHUE
OMHCaTh YCTAaHOBKY;

3. OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI, 000CHOBAaHHE
BBIBOJIOB;

Hezaurerno

4. CTerneHb OCO3HAHHOCTH,
[MOHUMAaHUS U3YUYEHHOTO

IIpenocraBien opopMICHHBIN OTYET IO
nabopaTtopHoil padoTe ¢
3arMOJHEHHBIMU TaOIUIIAMHU,
rpaguKkaMu, pacueTaMu, 3aKITI0OUCHUEM.
[Ipu oTBeTE HAa KOHTPOJIHHBIE BOMTPOCHI
JTaHBI IPABUIILHBIE OTBETHI,
IPOJIEMOHCTPUPOBAHO 3HAHUE
TEOPETUYECKOr0 MaTepuaa o TeMe.

OtcyTcTByeT oT4eT 1o padote. Jan
OTBET, KOTOPBIN COAEPKUT P
CEpPbE3HBIX HETOYHOCTEM,
00HapYKMBAIOIINN HE3HAHHE
MPOLIECCOB U3y4aeMOM MPEAMETHON
00J1acTH, HE3HAHWEM OCHOBHBIX
BOIIPOCOB TEOPHH,
Hec(OpMHUPOBAHHBIMU HABBIKAMU
aHAJIN3a SBJICHUM, IPOLIECCOB,
HEYMEHHUEM J1aBaTh
apryMEHTHUPOBAHHbBIE OTBETHI. BHIBOABI
HE CJICJIAHBI WU TOBEPXHOCTHBI.




OuenuBaHue 0TBETAa HA codecenoBaHUM (YCTHBIM OMPOC)

4-0ajutbHAad IIKaIA

Ilokazarenn

Kputepun

OTJIUYHO

Xopouio

Y IOBJIETBOPUTEIIBHO

5. IIpaBUIBHOCTH W/HIIH
apryMEHTHUPOBAHHOCTh
W3IT0KCHHS
(Tmocae10BaTeIbHOCTD
nelicTBUR);

6. CaMoCTOSATEIBbHOCTD
OTBETA,

7. KynbTypa peun;

8. CTeneHb OCO3HAHHOCTH,
MOHUMAaHUS U3YYEHHOTO
9. I'myOuna / momHoTa
PACCMOTPEHUS TEMBI;

10. CooTBETCTBUE
BBICTYTUICHUS TEME,
MOCTABJICHHBIM IIETISIM U
3aagam

JlaH MOJIHBIN, B JIOTUYECKOM
MIOCJICIOBATEIFHOCTH Pa3BEPHY THIH
OTBET Ha IMOCTaBJICHHBIN BOMIPOC, T
OH MPOJEMOHCTPUPOBAIT 3HAHUS
npeaMeTa B IMOJHOM 00beMe yueOHOU
IPOrpaMMBbl, JOCTATOYHO ITYyOOKO
OCMBICITUBAET JUCHUIUINHY,
CaMOCTOSITENIbHO, U HCUEPITBIBAIOIIE
OTBEYAET HA JOTOJHUTEIbHbIC
BOIIPOCHI, PUBOJUT COOCTBEHHBIE
IpUMEPHI IO MPpoOIeMaTHKe
TIOCTABJICHHOTO BOIIPOCA, PEIIIHIT
IIPEIOKCHHBIC TTPAKTUICCKUC
3aj1aHusl 6e3 OUIMOOK.

JlaH pa3BepHYTHII OTBET HA
NOCTABJICHHBIN BOIIPOC, I/I€ CTYACHT
JE€MOHCTPUPYET 3HAHUS,
npUOOpEeTEHHbIE Ha JIEKIIMOHHBIX U
CEMHUHApPCKUX 3aHATUSX, & TAKXKe
NOJIy4EHHBIE TOCPEICTBOM U3YUECHUS
00s13aTeNIbHBIX YYEOHBIX MaTEpUajoB
0 KypCY, 1aeT apryMEHTUPOBAHHBIE
OTBETHI, IPUBOJIUT IPUMEPHI, B OTBETE
IPUCYTCTBYET CBOOOHOE BJIAJICHUE
MOHOJIOTUYECKON PEeUbl0, TIOTHYHOCTh
Y TIOCJIEIOBATENBHOCTh OTBETA.
On1HaKo JO0MyCKaeTcst HETOYHOCTh B
oTBeTe. Pemmit npennoxeHHble
IPaKTUYECKUE 3a/IaHUs C
HEOOJIbIIMMU HETOYHOCTSIMHU.

JlaH OTBET, CBUIETEIHCTBYOIINMN B
OCHOBHOM O 3HaHHUM ITPOLIECCOB
M3y4aeMOM JUCIUTIIINHBI,
OTJINYAIOIIMICS HeJOCTaTOYHOM
IIIyOMHOM U MOJHOTOM pacKpbITHS
TE€Mbl, 3HAHUEM OCHOBHBIX BOIIPOCOB
TeopuH, c¢1adbo chopMUPOBAHHBIMU
HaBBIKAMU aHaAJIM3a SIBICHUM,
MPOLIECCOB, HEIOCTATOUYHBIM YMEHUEM
JlaBaTh ApTyYMEHTUPOBAHHBIE OTBETHI U
MPUBOJUTH NIPUMEPHI, HEAOCTATOUHO
CBOOOIHBLIM BIIaJE€HUEM




Heynosnersopu-
TEJIBHO

MOHOJIOTHYECKOU PeUblo,
JIOTUYHOCTHIO U
MOCJIEI0BATEILHOCTHIO OTBETA.
JlomyckaeTcsi HECKOJIBKO OIMOOK B
COJIepKaHUU OTBETA M PEIICHUU
MPAKTUYECKUX 3aJaHUM.

JlaH OTBET, KOTOPBIN COJAEPIKUT PSI
CEepbE3HBIX HETOYHOCTEM,

00HapYy> KUBAIOIINI HE3HAHUE
MIPOLIECCOB U3y4aeMOM MPEeAMETHON
00J1aCTH, OTINYAIOIIUICS HETITyOOKUM
PacCKpBITHEM TEMbI, HE3HAHUEM
OCHOBHBIX BOIIPOCOB T€OPHH,
Hec(hopMHUPOBAHHBIMHU HaBBIKAMU
aHaJIN3a SIBJICHUH, TTPOIIECCOB,
HEYMEHHEM J1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, CJIA0BIM
BJIaJICHUEM MOHOJIOTHUYECKON PEUblo,
OTCYTCTBHEM JIOTUYHOCTH U
I10CJIE0BATEIbHOCTH. BEIBOIBI
MTOBEPXHOCTHEI. Penienue
MIPAKTUYECKUX 3aJ]aHUN HE
BBITIOJIHEHO, T.€ CTYJACHT HE CIIOCOOCH
OTBETHUTH Ha BOIIPOCHI JaXKe IIPH
JOTIOTHUTEIIBPHBIX HABOISIIINX
BOIIPOCAX MPENOo1aBaTEeIsl.

O]_[eHI/IBaHI/Ie pelIcHUuA 3a1a91

4-0aibHast
Kaa [Tokazaremu Kpurepun

OtnuyHO 1. TTosiHOTA BBITIOTHEHNS; 3agayva pelieHa caMmocTosTenbHo. [Ipu
2. CBOEBPEMEHHOCTD TOM COCTABJICH MPABHIIbHBIN AJITOPUTM
BBITIOJTHEHUS; pEIICHUS 3aJJaHusl, B JOTHYECKUX
3. IlocnenoBaTenbHOCTh U pacCyXJIeHUsX, B BEIOOpE GopMyIT U
PaIOHATIBHOCTD BBITIOJTHEHUS; [PEIICHUN HET OIMOOK, TTOTYUYeH BEPHBIH
4. CaMOCTOATENBHOCTD OTBET, 33/IaHUE PEIICHO PAllMOHAJIbHBIM

CIIICHUS, CITOCOOOM.
Xopouio 3ajaya pelieHa ¢ MoMoIbio

npenoaBarens (1aHo HalpaBJIeHUE
petenue). [Ipu 3ToM coctaBiieH
IIPAaBUJIBHBIA aJITOPUTM PCIICHHS
3Q/IaHUs, B JOTHYECKOM PACCYKJICHUU U
pEIIeHNH HET CYIECTBEHHBIX OITHOOK;

MPaBUJILHO ClIeJIaH BRIOOP popMyIT JIst




Y IOBJIETBOPUTE
JILHO

Heynosnersopu-
TEJIBHO

pEIICHUS; €CTh O0OBICHEHHUE PEIICHMS,
HO 3aJ]aHUE PEIIEHO HePAIMOHATBHBIM
CIIOCOOOM HIIH JIONYIIEHO He Oojee
JIBYX HECYIIECTBEHHBIX OIMIMOOK,
IIOJIyY€H BEPHBIA OTBET.

3ajaya peleHa ¢ mojicKa3kaMu
npenojaaBatesis (Ha3BaHbl HOPMYIIBI).
[Tpu 5TOM 3a1aHKe TIOHATO MPABUIIHHO, B
JIOTUYECKOM PACCYKICHUU HET
CYIIIECTBEHHBIX OMIMOOK, HO JOMYIIEHBI
CYIIECTBEHHBIC OIITMOKU B BHIOOpE
(GbopMyJ WM B MATEMATHIECKUX
pacuerax; 3a/laHie pPeuIeHO He
MOJIHOCTHIO MJTU B O0IIIEM BHJIE.

3agaHue He PElIeHO.

OIIeHI/IBaHI/Ie HHAUBUAYAJIBHOT0 TBOPYECKOI'O 3aJaHUA

4-0ajutpHAad IIKaIA

Ilokazarenu

Kpurepun

OTJINYHO

Xoporio

1 ITpaBUIbHOCTD W/ WK
apryMEHTUPOBAHHOCTD
H3JI0KCHHUS
(mociie10BaTeNbHOCTh
JeUCTBU);

2 CaMOCTOATEIBbHOCTD
OTBETA;

3 Teopernueckas
000CHOBAaHHOCTH
pELIeHUH,  JIeKaIUX
OCHOBE 3aMbICiIa
BOILJIOIIEHHBIX
pe3ybTare;

4 HayuyHocTh moOAXOJa
pEIICHUIO;

5 Bnagenue
TEPMUHOJIOTHUEM;

6 Xapaxrtep

Jlorudecku u JICKCUYECKH TPaMOTHO
W3JI0KECHHBIN, COIEPKATEIbHBIN U
apryMEHTUPOBAHHBIN TEKCT,
MOJIKPETUIEHHBIN 3HAHUEM JIMTEPATYPbI
Y UICTOYHHMKOB I10 PaCCMaTPUBAEMOMY
BOIIPOCY, CChUJIKA HA HOBEHUIIINE
WCCJIEIOBAHUE, TPOBOAUBILHECS 10
JTAHHOMY BOIIPOCY, UCIIOJIb30BAHUE
COBPEMEHHBIX CTATUCTUYECKUX

B| IaHHBIX

1| JIorn4ecku M JEKCUYECKU TPaMOTHO

B| U3JI0KEHHBIN, COJIEPKATEIBHBIN U
apryMEHTUPOBAHHBINA TEKCT,

K| IOAKPEIJICHHBIN 3HAHUEM JINTEPATYPBI
Y UICTOYHUKOB 10 paCCMATPUBAEMOMY
BOIIPOCY, HCIOJIb30BaHUE
COBPEMEHHBIX CTATUCTUYECKHUX
JTAHHBIX




YILOBJIGTBOPI/ITEDJIBHO

IpeICTaBIICHUS
pe3yJIbTaTOB
(HarJISIIHOCTb,
odopmIICHHE,

Heynosnersopu-
TEJIbHO

TekcT ¢ He3HAUYUTEIbHBIM
HapyHICHUEM JIOTUKH U3JI0KCHUA
Marcpuaia, J0IMymCHbI HCTOYHOCTHU

noHeceHue| (IpU CChUIKaX Ha HOPMAaTUBHO-
70 ciIyliaTene u ap.)

MIPAaBOBBIE aKThI, CTATUCTUKY) 0€3
HCIIOJIb30BaHUS CTATHCTUICCKHUX
JIAHHBIX JIKOO C UCITOIH30BAHUEM SIBHO
yCTapeBIINX MaTEPHAIIOB

He BnonHe 1oruuHoE U3J10KEHNE
MaTtepuaa npu Halu4Yuyd HETOYHOCTEH,
HE3HaHHE JIUTEePaTypPhl, ICTOYHUKOB TIO
paccMaTpUBaEMOMY BOIIPOCY

O]_leHl/IBaHl/Ie 0oTBE€Ta Ha 3a4Y€Te

4-0ajutbHAA
[IKaja

IlokazaTrenu

Kpurepun

OTIu4HO

Xoporo

Y IOBJIETBOPUTEI

1. [TomHOTA M3II0XKEHUS
TEOPETUYECKOTO
MaTepuana,

2. IlomHoTa 1
MPaBUIIBHOCTH PEIICHUS
MIPaKTUYECKOTO 3a/IaHMUSI;
3. I[IpaBuibHOCTH W/UNHN
apTyYMEHTHUPOBAHHOCTh
H3JI0KEHUS
(mocie10BaTeIbHOCTh
JEeNCTBUI);

4. CaMOCTOATENBHOCTD
OTBETA;

JlaH TOJTHBINI, B JIOTUYECKOMN
MOCJIEI0BATEILHOCTH Pa3BEPHYTHIN OTBET
Ha MOCTAaBJICHHBIU BOIMPOC, T/I€ OH
MPOJIEMOHCTPUPOBAJI 3HAHUS MTPEIMETA B
MOJIHOM 00beMe y4eOHON POrPaMMBI,
JIOCTATOYHO ITyOOKO OCMBICITUBACT
JTUCLUUIUIMHY, CAMOCTOATENIBHO, U
VCUYEPIBIBAIOIIE OTBEYAET HA
JIOTIOTHUTEINIBHBIE BOIIPOCHI, TPUBOJAUT
cOoOCTBEHHBIE ITPUMEPHI TIO MPOOIIEMAaTHKE
MIOCTaBJICHHOTO BOIIPOCA, PELINI
MPEeJI0KEHHbIC MPAKTUYECKUE 3a1aHuUs
0e3 omuooK.

JlaH pa3BepHYTBI OTBET HA
MOCTABJICHHBIN BOIIPOC, I/I€ CTYACHT
JEMOHCTPUPYET 3HAHUS, IPUOOPETEHHbIE
Ha JICKIIMOHHBIX ¥ CEMUHAPCKUX 3aHATHUSAX,
a TaK»Ke MOJIy4eHHbIE TOCPEICTBOM
U3y4YeHUs 00A3aTENbHBIX YUEOHBIX
MaTepHUaJIOB 110 KypCy, 1aeT
apryMEHTUPOBAaHHBIE OTBETHI, IPUBOIUT
IPUMEDPBHI, B OTBETE MPUCYTCTBYET
cBOOOIHOE BJIaJICHUE MOHOJIOTUYECKOM

PC€YbIO, JOTHUYIHOCTD U

IMOCJICAOBATCIbHOCTD OTBCTA. OI[HaKO

AOITYyCKACTCs HECTOYHOCTDL B OTBCTC. Pemmn

MMPCAIOKCHHBIC IIPAKTUYCCKUE 3aJaHus C
HEOOIBIITMMU HETOYHOCTSIMU.

JlaH OTBET, CBUAETEIbCTBYIONINN B




4-0asutbHAA

[Tokazarenu Kpurepun
1IKajga

bHO OCHOBHOM O 3HaHHMH MPOLIECCOB
V3y4aeMOU JTUCIUILIAHBI, OTINYAKOIIANCS
HEJI0CTATOYHOU TTyOMHOM U MOTHOTOMN
PACKpBITHSI TEMBbI, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOpUH, C1a00
c(hOpMUPOBAHHBIMU HABBIKAMH aHAJIM3a
SBJICHUH, IPOLIECCOB, HEAOCTATOUYHBIM
YMEHHEM J1aBaTh ApryMEHTUPOBAHHbIC
OTBETHI U IPUBOAUTH ITPUMEPHI,
HEJ0CTaTOYHO CBOOO/IHBIM BJIaICHUEM
MOHOJIOTUYECKOU PEYBI0, IOTUYHOCTBIO U
MOCJIEI0BATEILHOCTHIO OTBETA.
JlommyckaeTcsi HECKOJIBKO OITUOOK B
COJICp’)KaHUM OTBETA U PEIICHUU
MIPAKTUYECKUX 3aJaHUM.

Heynosnersopur JIaH OTBET, KOTOPBIN CONEPKUT PAL

€JIbHO CEPBE3HBIX HETOYHOCTEN,
0OHapyXUBAIOLINI HE3HAHKE MTPOLIECCOB
U3y4aeMoi npeMeTHON 001acTu,
OTJIMYAIOIIUICS HETTTyOOKUM pacKphITHEM
TE€MBbI, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
Teopuu, Hec(HOPMUPOBAHHBIMU HABBIKAMHU
aHaJu3a sBJICHUM, IPOLECCOB, HEYMEHUEM
JaBaTh apTYMEHTHPOBAHHBIE OTBETHI,
c1a0bIM BJIaJICHUEM MOHOJIOTUYECKON
pEeYbI0, OTCYTCTBUEM JIOTUYHOCTHU U
MMOCJIEI0BAaTEILHOCTH. BEIBOAEI
IIOBEPXHOCTHBI. Penenne nmpakTuaeckux
3aJ1aHUM HE BBITIOJIHEHO, CTYICHT HE
CIIOCOOEH OTBETUTH Ha BOMPOCHI AaXKe MpHU
JOTIOJTHUATENIBHBIX HABOIAIIMX BOIIPOCAX

Pazgen 3. Meroanueckue MaTepuaJibl, ONpeAeJAONIME TPOUEAYPbI
OLCHMBAHUS 3HAHUN, YMEHUI, HABBIKOB M (WIH) ONbITA [AeATEJbHOCTH,
XapaKTepu3yIIIHUX 3TANbI (POPMHUPOBAHUS KOMIIETECHIIMMT

OCHOBHBIMHM 9dTanaMu  (POPMUPOBAHUS KOMIETEHIUN MO AUCIUIUIMHE MPHU
M3YyYCHHM CTYJIEHTaMU JUCHUIUIMHBI  SIBJIIAIOTCA  IOCJEJOBATEIbHOE HW3YUYCHHE
CoJIepKaTeIbHO CBSI3aHHBIX MEX1y coboi paznenoB. [lpu orneHuBaHMM pe3yIbTATOB
oOyd4eHHMS: 3HaHUSI, YMEHUS, HaBBIKH H/WJIA ONBITA IEATETLHOCTH (BJIaJICHNUS) B IIPOIIECCE
dbopMHUpOBaHUS 3aSBJICHHBIX KOMIICTCHIIMM HWCIOJNB3YIOTCS  pPa3iHYHble  (POPMBI
OIICHOYHBIX CPEACTB TEKYIIETro, PyOeKHOTO M WUTOTOBOTO KOHTPOJIS (ITPOMEKYTOUYHOM
aTTeCTallN ).

JlaGopatopHble paOOThl BBIMOJHSAIOTCSA Y4YallUMHUCS (MHAUBUIYAJIbHO WU TIO



rpynmnaM) TMoji PYKOBOJICTBOM M HaOJIOJEHMEM TpernojaBarens. TeMaTthka U
coliepkaHue JabOpaTOpPHBIX paldOT MPEICTaBICHbBl B METOJMYECKHX YKa3aHUAX K
JaHHOMY BHIy paOOTBI U COOTBETCTBYET paboUeii mporpaMMe TUCIUATITUHBI.

OcHOBOW I ompeneNieHrss OTMETKH Ha Ju(. 3a4eTe CIYKUT YPOBEHb YCBOCHUS
oOydJaronmMucss mMaTepuajia U ypOBEHb (DOPMUPOBAHHS HEOOXOAMMBIX KOMIIETEHITUH,
MPETYCMOTPEHHOTO Y4eOHOH TPOTrpaMMON TUCITUTIIIMHBL. DTH TPEOOBAHUS CIICTYIOITHE:

— OTMETKH  "OTIIMYHO"  3aciy’KMBaeT  oOydaromuiicsi,  OOHapyXUBIIHMA
BCECTOpPOHHEE, CHCTeMaTH4eckoe U TIJIyOOKoe 3HaHue Y4eOHO-NPOrPaMMHOIO
MaTepualia, yMEHHE CBOOOJHO BBIMIOJHSTH 3a/laHUsl, TIPEIYCMOTPEHHbIE MPOTPAMMOH,
YCBOMBIIMK  OCHOBHYIO M  3HAaKOMBIA C  JIONOJIHUTEJIBHOW  JIUTEPATYPOHU,
PEKOMEHIOBaHHOW mporpammoi. Kak mnpaBuio, ormMerka "OTJIMYHO" BBICTABIISIETCA
o0y4Jaroummcsi, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX MOHSTHUH AUCIUIUIMHBI B HX
3HAUYEHUU ISl IpUoOpeTaeMor Mmpodeccuu, MPOSIBUBIIMM TBOPYECKHE CITOCOOHOCTH B
MMOHUMAaHUH, U3JI0)KCHUH U UCIIOJIH30BAHNN YIeOHO-TIPOrPaMMHOTO MaTepraa;

— OTMETKH "Xopomio" 3aciyXKuBaeT OOydYaroluiicsi, OOHAPY>KUBIIUN IOJTHOE
3HaHUE y4eOHO-TIPOrPaAaMMHOT0 Marepuana, YCIEUTHO BBITIOJTHSFOIIIMI
MPEeyCMOTPEHHBIE B IIporpaMMe 3aJaHus, YCBOMBIIMNA OCHOBHYIO JIUTEPATYPY,
PEKOMEHJOBaHHYI0 B mporpamme. Kak mpaBuio, oTMeTka "XOpomio'" BBICTaBISETCS
oOydJaronmmcsi, MOKa3aBIIUM CHUCTEMATHYECKHM XapakTep 3HAHUW 10 TUCHUIUIMHE U
CIIOCOOHBIM K MX CaMOCTOSITEILHOMY MOTIOJHEHHUIO U OOHOBJICHHUIO B XOJ€ JajlbHEHIIeH
y4eOHOM pabOThl U MPODHECCUOHATBHON NESITEILHOCTH;

— OTMETKHU "YyJOBJIECTBOPUTEILHO" 3aCIIyKUBAET 00yUYaronuics, 0OHApYKUBIIHMA
3HaHUS OCHOBHOTO Y4Y€OHO-IIPOTPAaMMHOTO Marepuaja B 00beMe, HEOOXOAUMOM IS
najapHeWIed y4deObl W TpeacTosiied paboTel Mo mpodeccuu, CHPaBISIOUUNACS C
BBIMIOJIHEHUEM 33JIaHUM, MPEAYCMOTPEHHBIX MPOTPAMMOM, 3HAKOMBIX C OCHOBHOWU
JIUTEPATYpPOH, PEKOMEHI0BAaHHOM MIPOrpaMMOH. Kak  mpaswuio, OTMETKA
"y IOBJIETBOPUTENIBHO" BBICTABISAETCA OOYYarOIIMMCS, AOMYCTUBIIMM MOTPEIIHOCTH B
OTBETE Ha PK3aMEHE W TIPH BBIMOTHEHUH YK3aMEHAIIMOHHBIX 3a/IaHHi, HO 00J1a1al0IIuM
HEO0OXOIUMBIMU 3HAHUSIMU JJISI UX YCTPAHEHUS TIO/I PYKOBOJICTBOM IPEIO1aBaTelIs;

- OTMETKa  "HEYJOBJICTBOPUTEIHHO"  BBICTABISICTCS  OOydaromeMmycs,
OoOHapyXKMBIIEMY MPOOETbl B 3HAHUAX OCHOBHOTO y4e€OHO-TPOrpaMMHOTO MaTepuara,
JIOMYCTUBIIIEMY  TMPUHIUIIMAIbHBIE OMMOKKM B  BBINOJIHEHUH MPEAYCMOTPEHHBIX
IPOTPAMMOU 3aJaHUM.

[Ipu oneHuBaHUM PE3yJIbTATOB OOYYCHUSI: 3HAHUS, YMEHUS, HABBIKW /WM OTBITA
NeATeIbHOCTU (BiafeHus) B mponecce (GOPMUPOBAHUS 3asBICHHBIX KOMIIETEHIIUM
WCTIONB3YIOTCA Ppa3iudHble (OPMBbI OIICHOYHBIX CPEJCTB TEKYILIEro, PyOEkKHOTO H
HUTOTOBOTO KOHTPOJISI (MPOMEKYTOYHOM aTTECTAIUN).

Tabiuua - @opMbl OLIEHOYHBIX CPEACTB

[IpencraBnenue
HaumenoBanue
No Kpatkas xapakTepucTrka OLlEeHOYHOTO OLIEHOYHOTI'0
OLIEHOYHOTO
n/m CpeAcTBa CpeACTBa B
CpencTBa
dhoHe
1 | IlpakTuueckue Paznuuaror 3anauu v 3a1aHus: [Iepeuenn
3a/IaHUS U 33J1a4d | a) pePOAYKTUBHOTO YPOBHSI, MO3BOJISIONINE | 3a7a4 U
OIICHUBATh U AUATHOCTUPOBATH 3HAHUE 3aJaHUM




/o

Haumenosaunue
OIIEHOYHOT'O
CpeacTBa

KpaTkas xapakTepuCcTHKa OIEHOYHOTO
cpencTBa

[IpencraBnenue
OLICHOYHOTO
CpeacTBa B
dhoHe

(hakTHUeckoro Marepuana (6a3oBble OHSATHS,
aNTOpUTMBI, ()aKThl) 1 YMEHHUE NMPABUIHLHO
MCIIOJIb30BaTh CIIEHHAIBHBIE TEPMUHBI U
MOHSATHS, y3HABaHUE 00bEKTOB U3yUEHHUS B
paMKax ONpeNIeNIEHHOTO pa3ena
JVCLHUTLINHBL

0)pEKOHCTPYKTUBHOT'O YPOBHS,
MTO3BOJIAIOIINE OLIEHUBATh U
JIMarHOCTUPOBATh YMEHHSI CUHTE3UPOBATh,
aHaJIM3UPOBaTh, 00001IaTh (AKTUIECKUI U
TEOPETUYECKUI MAaTEPHUA C
dhopMyIMpOBaHUEM KOHKPETHBIX BHIBOJIOB,
YCTaHOBJICHHEM TPUYMHHO-CJICICTBEHHBIX
CBsI3€i;

B) TBOPYECKOTO YPOBHSI, MO3BOJISIONINE
OLICHUBATh U JUATHOCTHUPOBATh YMEHUS,
WHTETPUPOBATH 3HAHUSI PA3JIMYHBIX 00J1acTEH,
apryMEHTUPOBATh COOCTBEHHYIO TOUKY
3pEHUSL.

PexoMeHyeTcs 1151 OLIEHKH 3HAaHUM YMEHUI
Y BIaJicHUU cTyaeHToB. Dopma
MPENOCTaBICHUS OTBETA CTY/ICHTA:
MUChbMEHHAs.

CobOecenoBanue
(1a mabopaTopHOM
3aHATHH U TIPU
3amute UT3)

CpencTBo KOHTPOIISL, OPraHU30BAaHHOE KaK
crienManbpHas Oecena MpenoiaBaTess ¢
0Oy4arouIMMcsl Ha TEMbI, CBSI3aHHBIE C
M3y4aeMOW JTUCLMIUIMHOW, U PACCUNTAHHOE
Ha BBISICHEHHE 00beMa 3HaAHU
00yuaroIerocs 1o onpeAeIeHHON TeMe HIn
pabote. PekoMeHayercs 1)1 OLIEHKH 3HAHUH
CTYJEHTOB.

Bomnpocs! o
pasnenam
JTVCHUATUIAHBI

Tect

Cucrema CTaHIAPTU3UPOBAHHBIX MTPOCTHIX U
KOMIUICKCHBIX 3aJaHU, O3BOJISIONIAS
aBTOMAaTHU3UPOBATH MPOLEAYPY U3MEPEHUS
YPOBHSI 3HAaHUW, YMEHUW U BIAJCHUMN
oOyuatomierocs. PekoMeHtyercs st OIeHKH
3HaHUW, YMEHUM U BIAJCHUMN CTYJIECHTOB.
Hcnone3yercs BEO-TIPUIIOKEHUE
«YHUBEpCaJbHasd CHUCTEMA TECTUPOBAHMUSA
BI' T .

doHn
TECTOBBIX
3alaHNH

busers! K
3a4eTy

CpeacTBO HTOIOBOTO KOHTPOJIS T10
nucuuIuinae. Briroyaer B ce0s

Bompocsr k
3a4eTy




[IpencraBnenue

HaumenoBanue
No Kparkas xapakTepucTrka OLiEHOYHOTO OLIEHOYHOTI'0
OLIEHOYHOTO
n/m cpencTBa CpelICTBA B
CpencTBa
dhoHe

TEOPETUYECKUE BOMPOCHI U3 TIEPEUHS,
MIPUBEIACHHOTO B (DOHJIE, a TAK)KE PEIICHHE
MpakTHYeCKOM 3amaun u3 6soka b.1. dopma
MIPEACTABIICHNS OTBETA — YCTHAs!, BpEMsI Ha
OAr0TOBKY — 40 MUHYT.




