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L.IIOACHUTEJIbHAS 3AIIMCKA

KoMmmnekt koHTponbHO- oueHouyHbIX cpeAcTB (KOC) mns nmpoBeneHus TEKyILEro
KOHTPOJISI M TIPOMEKYTOUHOW aTTecTalMy IpEeJHA3HA4YeH M1 INPOBEPKH pE3YyJbTATOB
OCBOCHHS y4yeOHOM JHMCHMIUIMHBI «MatepuanoBeieHUe». 3aHATHA MO0 Yy4eOHOU
auciuIuinHe «MatepuanoBeieHrue» NPOBOJATCA KaK B TpPaaAMLMOHHON (opme, Tak u
UCIIOJIb30BAaHUEM AKTUBHBIX M HMHTEPAKTUBHBIX (POPM M METOJIOB MPOBEACHUS 3aHATUN
(pa300p KOHKpPETHBIX CHTYyalldii, TBOpuYeckas 3amura pedepaToB), HHPOPMAIMOHHBIX
TEXHOJIOTMH. B KOMIUIEKTE OLEHOYHBIX CPEJICTB NPEACTABIEHBI 3aJaHHsl aKTUBHOTO U
MHTEPAKTUBHOIO O0YUYECHHUS.

OcBoeHnto JaHHOW «MarepuanoBeIeHHE» MPENIIECTBYET U3YYEHHUE CIEAYHOUIUX
JTUCIUIUIMH: XUMUA, (PU3UKa, BBEICHUE B CIEIIMATIbHOCTb.

Texymuil KOHTpPOJb OCYHIECTBIIAETCS HA KaXKJIOM 3aHATUM B XOJI€ OCBOCHHS

Marepuaia B popMe yCTHOTO OIMpOoca, BHITIOJHEHUS 3alaHUH TI0 TeME 3aHSITHUS U T.II.

[IpoMexxyTouHass  arrectauss 1O  AWCIMUIUIMHE  3aBEpIIAET  OCBOCHHE
oOydYaromMUMHCS  MpOrpaMMbl  JUCHUIUIMHBL M OCYLIECTBIsieTcss B (opme
b depeHIpoBaHHOTO 3a4eTa.

PesynpraThl OOydeHMs: 3HAHUS UM yMEHUS, TMOJJEXKAIIHMe KOHTPOIIO TMpHU

IMPOBCACHUHN TCKYIICT'O KOHTPOJIA U HpOMe)KyTOqHOﬁ aTTCCTalluHn.

Kontpone u  oreHka

pEe3yNbTaTOB  OCBOCHUS

yueOHOi

OCYIHICCTBILACTCA IIPpCIoAaBaTCIICM B IIPOLCCCEC IIPOBCACHHUA IMPAKTUYCCKUX 3aHHTHﬁ,
TECCTUPOBAHU, d TAKIKC BBIIIOJITHCHUA 06y‘-IaIOHlI/IMI/IC}I HNHAWBUAYAJIbHBIX BaI[aHI/Iﬁ.

Pe3yabTaThbl 00yueHus

Kpurtepuu oueHku

(I)OpMLl H METOAbI
KOHTPOJIHA U OICHKH

3HaTh: O11eHKa «OTJIUYIHOY Texymmii KOHTPoJIb: OreHKa
3.1 BH/JIBI MEXaHUYECKOM, | BLICTABIISAETCS, €CIIU CTYAEHT pe3yJIbTaTOB ayAUTOPHOM
XUMHUYECKON u TEPMHUYECKOH | IEMOHCTPUPYET CUCTEMHOCTE U CaMOCTOSITEIBHON pabOThI

00pabOTKH METAJIOB U CILIABOB;

3.2 BuABl  NPOKIATOYHBIX U
YIUIOTHUTEJIBHBIX MaTePHUAJIOB;

3.3 3aKOHOMEpPHOCTH MPOIIECCOB
KPUCTAJUTU3ALHH u
CTPYKTYypoOOpa3oBaHUsl METauIOB U
CIIaBOB;

IIyOMHY 3HAHUM, B TOM YHCIIC
MOJTYYCHHBIX TIPU U3YUYCHUH
OCHOBHOM M JOITOJIHUTEIILHOM
JUTEPATYPHI; TOYHO M ITOJTHO
UCIIOJIb3YeT Hay4YHYIO
TEPMHUHOJIOTHIO; UCIIOTIB3YET B
CBOEM OTBETE 3HAHUA,

3.4 xmaccupMKalHIO, OCHOBHBIE | [IONyYEHHBIE IPH M3yYEHUN
BH/JIBI, MapKUPOBKY, 00macTh | kypca. besynpeuno BiameeT
INPYMEHEHUS ¥ BHIbl 00pabOTKH | MOHATHHHEIM allapaTtom
KOHCTPYKIIMOHHBIX MAaTCpralioB, | MUCHUILIAHBI;, CTUJIMCTAYCCKU
OCHOBHBIC CBCACHUA 00 HUX | TpaMOTHO, JIOTHYECKH

Ha3HA4YCHUH U CBOI\/'ICTBaX, IMPUHIUIIBL

IMPaBUJILHO U3JIAarac€T OTBCTHI HA

ux BbIOOpa JUIA TNIPUMEHEHHS B | BONPOCHL; JA€T
MPOU3BOJCTBE; HACYEPIIBIBAIOIIME OTBETHI HA
3.5 MCTO/JIbI H3MCPCHUA | TOTIOJTHUTEIILHBIE BOIIPOCHI
NapaMeTpoB U OMNPEACTCHUS CBOMCTB | mpernoaBaTelis o TeMaw,
MaTepHalioB; PEeyCMOTPEHHBIM Y4eOHOM
3.6 OCHOBHBIE  CBEIEHHMA O | IPOrPaMMOIA.
KpUCTaJNIN3alu1 5 CTPYKTYpe | OleHKa «XOPOII0»

oOyuarommxcs (pedepaTos,
JTOKJIaJIOB, COOOIIIECHNT),
YCTHOI'O OIIpoca,
IIpomeskyTouHasi arTecTaums:
g dhepeHITnpOBaHHBIN 3a4eT

JUCHUITITMHBI




pacmiaBoB;

3.7 OCHOBHBIE  CBEACHHUI O
HAa3HAYECHHHU U CBOMCTBAX METAJUIOB U
CILIABOB, 0 TEXHOJIOTUH 1504
IPOU3BOJCTBA;

3.8 OCHOBHBIE CBOMCTBa
MOJIMMEPOB U UX UCIIOJIb30BAHNUC;

3.9 0COOEHHOCTH CTpOCHUS
METAJIJIOB U CIUIABOB;

3.10 cBoiicTBa CMa304YHBIX U
aOpa3MBHBIX MAaTEPUAIIOB;

3.11 CTI0COOBI MOJTyYCHUS
KOMIO3HUIIMOHHBIX MAaTEPHUAIIOB;

3.12 cynHOCTh TEXHOJIOTUUECKHUX
MIPOLIECCOB JINThS, CBAPKH, 00pabOTKU
METAJIJIOB TABJICHUEM U PE3AHUEM.
OK 01 Beibupats crioco0bl perieHus
3aj1a4 npodecCuoHaIbHON
ACATCIBHOCTU, TPUMEHUTEIIBHO K
Pa3IMYHBIM KOHTCKCTaM

OK 02 Ocy1mecTBiIsITh ONUCK, aHATU3 U
HWHTEpIpeTanuio HHHOopMaIy,
HeOOXOAUMOM IS BBIIIOJHEHUS 3a/1a4
npodeccHoHabHOMN TeATeTFHOCTH

OK 03 IlimannpoBaTh 1 peaTn30BHIBATh
coOcTBEeHHOE PO eCCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE.

OK 04 PaboTathb B KOJIJICKTHBE U
KoMaH1e, 3¢ HEKTHBHO
B3aMMOJICHCTBOBATH C KOJUIETAMH,
PYKOBOJICTBOM, KJIIMCHTAMHU.

OK 05 OcymiecTBasTh YCTHYIO U
MUCEMEHHYI0 KOMMYHHUKAIIMIO HA
rOCyAapCTBEHHOM s13bIKe Poccuiickoit
denepanuu ¢ y1eTOM 0COOCHHOCTEN
COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTa.
OK 06 IIposBasaTs Tpak JaHCKO-
MaTPHOTHYECKYIO MO3UIIHIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE
MIOBE/ICHNE HAa OCHOBE TPAJHIIMOHHBIX
00IIIeYeNTOBEYECKUX IIEHHOCTEH.

OK 07 ConelicTBOBaTh COXpaHEHUIO
OKpYXaloLlel Cpelibl,
pecypcocbepexeHuto, 3pPeKTHBHO
JEIICTBOBATh B UPE3BbIUAHBIX
CHUTYaIHSX.

OK 08 Mcnonb30BaTh CpeacTBa
(bU3MYECKON KyJIBTYPBI ISl COXpaHEHUS
M YKpeIJICHUs 30pOBbs B TIPOIIeCcCe
npoeccHOoHAIBHOMN eI TENbHOCTH ’
NOJIepKaHNsl HEOOXOIMMOr0 YPOBHS
(u3N4IeCKOi OATOTOBICHHOCTH.

OK 09 Ucnonp3oBath HHPOPMALIOHHBIE
TEXHOJIOTHU B MPo()eCCHOHATBHOM
JeATeIbHOCTH

OK 10 Ilonb3oBaThCst

BBICTABJISIETCS, €CITH CTYACHT
JIEMOHCTPUPYET CUCTEMHOCTh U
riyOMHY 3HaHMI B 00beMe
y4eOHO porpaMMBbl; BIaJieeT
HE00X0IMMO 711 OTBETa
TEPMUHOJIOTHEN; MOTYT OBITH
JIOTTYIICHBI HEJJOYETHI B
OIPENEIICHUH TTOHATHH,
UCTIPABJICHHBIE CTYIEHTOM
CaMOCTOSATENBHO B IpOIecce
OTBETA.

Ouenka
«Y/10BJIETBOPHUTEIbHO)
BBICTABJISIETCS, €CITH CTYACHT
JIEMOHCTPUPYET HEIOCTATOYHO
NIOCTIeIOBAaTEIbHBIC 3HAHUS TI0
BOIIpOocaM y4eOHO
POTPaMMBI; HCIIOTIB3YeT
HAyYHYIO TEPMHHOJIOTHIO, HO
MOTYT OBITH JIOMYIIEHBI 1—2
OLIMOKYU B ONpeAeTICHUN
OCHOBHBIX TIOHSITHH, KOTOPHIS
CTY/ICHT 3aTpyIHSICTCS
WCTPAaBUTh CAMOCTOSITEIHHO;
CIOCOOEH CaMOCTOSATENBHO, HO
HErTyOOKO aHAJIM3UPOBAThH
MaTepual, Py HaBOISIINX
BOIpOCaXx.

OrneHka
«HeY/I0BJIETBOPHUTEIHHO
BBICTABJISIETCS, €CIIU CTYACHT
JEMOHCTPUPYET KpaiiHe
(dbparmeHTapHbIe 3HAHUS B
pamKax y4eOHOM MporpaMMBbl;
HE 0CO3HAET CBS3b JAHHOTO
MOHSTHSI, TEOPUH, SIBICHUS C
JIPYTUMU 00bEKTaMU
JTUCIUIUIMHBI; HE BIIAIEeT
MUHUMAaJIbHO HEOOXOAUMOMN
TEPMHUHOJIOTHEH; TOMyCKaeT
rpyOble IOTHYECKUe OLINOKH,
OTBeuasi Ha BOIPOCHI
npernoiaBaTens, KOTOpble He
MOJKET UCTIPABUTH
CaMOCTOSITEJILHO.




npoheCcCHOHAIBHOMN JOKYMEHTAIeH Ha
rOCYAapCTBEHHOM M HHOCTPaHHOM
SI3BIKAX

OK 11 Hcnonp30BaTk 3HaHUS 110
(hUHAHCOBOI TPaMOTHOCTH, IIJIAHUPOBATH
MPEANPUHUMATENBCKYIO IESITEIbHOCTh B
npodeccuoHanbHOU cdepe

[lepeuenp npodeccuoHaIbHBIX
KOMITETEHIINH, SIIEMEHTBI KOTOPBIX
($hopMHPYIOTCS B paMKax JUCHUTUTNHBL:
[IK 1.1. BeimonHATs HaNAAKY,
PETYIUPOBKY H IIPOBEPKY
ANEKTPUIECKOTO U
INEKTPOMEXaHUIECKOTO 000PYAOBaAHMSI
B pamMkax mporpamMmsl y4eOHOI
JMCIUTUTMHBI 00y4YaroIuMHCS
OCBAWBAIOTCA YMEHHS W 3HAHUSL.

[IK 1.2. Oprann3oBbIBaTh U BBINOIHATH
TEXHUYECKOE 00CITY)KHBaHUE U PEMOHT
ANEKTPUIECKOTO U
INEKTPOMEXAHUIECKOTO 000PYIOBAHMSI
[IK 1.3 OcymiecTBisITh JUAaTHOCTUKY H
TEXHUYECKHH KOHTPOJIb MPU
IKCIUTyaTaIlMX JIEKTPHUECKOTO 1
INEKTPOMEXaHUIECKOTO 000PYIOBAHMSI
IIK 2.1. Oprann30oBbIBaTh 1 BHITOJHATH
paboTHI IO PKCILTyaTAaIHH,
00CITY)KUBAHHIIO U PEMOHTY OBITOBOM
TEXHUKH

IIK 2.2.0cyImmecTBISTh TUaTHOCTHKY U
KOHTPOJIb TEXHUYECKOT'O COCTOSIHUS
OBITOBOM TEXHUKHU

IIK 2.3. TIporHO3UpOBaTh OTKA3HI,
OIIPEENATh PECYPChl, O0HAPYKUBAThH
ned eKTHI JIEKTPOOBITOBOW TEXHUKH

[IK 4.1. OcymiecTBIsITh HATAMKY,
PETyIMPOBKY U IIPOBEPKY CIOKHOIO
JNEKTPUIECKOr0 U
NEKTPOMEXaHNIECKOTO 000PYAOBaHUS C
3JIEKTPOHHBIM YIIPaBJICHUEM

[IK 4.2. Opranu3oBbIBaTh U BBITOIHATH
TEXHUYECKOE 00CITY>KHBaHUE CIOKHOIO
JNEKTPUIECKOr0 U
JNEKTPOMEXaHNIECKOTO 000PYAOBaHUS C
3JIEKTPOHHBIM YIIPaBJICHUEM

IIK 4.3.0cyniecTBIATh UCTIBITAHUE
HOBOT'O CJIO’KHOT'O 3JIEKTPUYECKOr0 U
JJEKTPOMEXaHNIECKOTO 000PYAOBaHUS C
3JIEKTPOHHBIM YIIpaBJICHUEM

Ymern:

V.1 onpenensite CBOMCTBA
KOHCTPYKITHOHHBIX M CHIPhEBBIX
MaTepuanoB, IPUMEHIEMbIX B
MIPOU3BOJICTBE, 10 MAPKUPOBKE,
BHEILIHEMY BUJY, IPOUCXOXKICHHUIO,
CBOICTBaM, COCTaBY, HA3HAYEHUIO U
croco0y MPUTOTOBJICHUS U

O11eHKa «OTJTHYHOY
BBICTABJISICTCSI, €CJIU CTYIAECHT
JEMOHCTPUPYET CUCTEMHOCTD U
IIyOUHY 3HAHUH, B TOM YHCTIE
MTOJIYYEHHBIX ITPU U3YYECHUU
OCHOBHOM M JIONOJHUTEIbHOM
JIUTEPATYpPbl; TOYHO U MOJHO

Texymmii KOHTPOJIb: OLeHKa
Pe3yJIbTATOB ayIUTOPHOM
CaMOCTOSITEILHON padoTHI
obyuarommxcs (pedepartos,
JIOKJIaJI0B, COOOIIeHNH),
YCTHOT'O OIpoca,
IIpomesxyTouHast aTTecTALUS:
JQQepeHTIpOBaHHBIN 3aUeT
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KJIACCU(UIIMPOBATH UX;

V.2 onpenenars TBEpIOCTh MaTEPUAIIOB;
V.3 onpenensTh peKUMBI OTIKUTA,
3aKaJIKil M OTIYCKa CTaJlu;

VY .4nonoupaTh KOHCTPYKIIUOHHEIC
MaTepuaibl 0 UX HA3HAUYCHUIO U
YCIIOBUSIM JKCIUTyaTalum;

V.5 nondupaTh CriocoObl U PEKUMBI
00paboTKH MEeTaioB (JINTHEM,
JTaBJIEHUEM, CBApKOM, pe3aHueM) JUIs
W3TOTOBJICHUS PA3IMYHBIX JCTaJeH.

OK 02 Ocy1iecTBisITh MOUCK, aHATU3 U
WHTEpIpeTanuio nHHOpMalny,
HEOOXOJJMMOH JUTSI BHITOTHEHUS 3a/1a4
npoh)eCCHOHATBHOM JeATEIbHOCTH

OK 03 IlmanupoBaTh U peaTu30BbIBATh
coOCTBEHHOE NMPO(HECCUOHATBLHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04 PaboTath B KOJIJICKTHBE U
KoMaH/1e, 3 PEKTUBHO
B3aMMOJIEHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KITHEHTAMH.

OK 05 Ocy1iecTBiasTh YCTHYIO U
MACbMEHHYI0 KOMMYHHUKAIIMIO Ha
rocyJIJapCTBEHHOM si3bIKe Poccuiickoi
demepaliiu ¢ y4eTOM 0COOCHHOCTEH
COIMATBHOTO M KYJIBTYPHOTO KOHTEKCTA.
OK 06 IIposBasaTs Tpak JaHCKO-
MaTPUOTHYECKYIO MTO3UITHIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBe/IEHNE HAa OCHOBE TPAJAUIIMOHHBIX
00IIIeYeNTOBEYECKUX IIEHHOCTEH.

OK 07 ConeticTBOBaTh COXpaHEHHUIO
OKpYXaroLlel cpelibl,
pecypcocbepexeHuto, 3pPeKTHBHO
JIeHCTBOBATh B UPE3BBIUAMHBIX
CUTYaIUsX.

OK 08 Hcmonp30BaTh CpeacTBa
(bm3mUecKoi KyIbTYpHI VI COXpPaHEHUS
Y YKpEIUIEHHUS 3JI0POBbS B MPOIECcCe
npohecCroHaTHHON A TENEHOCTH U
oiAep KaHmsi HEOOXOAUMOTO YPOBHS
(hm3HUecKoi TOrOTOBIEHHOCTH.

OK 09 Hcnionp3oBath nHGOPMAIIMOHHBIE
TEXHOIIOTUH B POQeCcCHOHATFHON
JeSITeTbHOCTH

OK 10 Ilonb3oBaThcs
npohecCrOHaIBHOMN JTOKyMEHTAIlel Ha
rOCyJIapCTBEHHOM U WHOCTPaHHOM
SI3BIKAX

OK 11 Mcnonb30BaTh 3HaHUS 110
(hMHAHCOBOI TPaMOTHOCTH, TUIAHUPOBATh
MPEIIPUHAMATEIBCKYIO JISATENEHOCTh B
npodeccuoHanbHOU cdepe

[lepeuenp npodeccuoHaIbHBIX
KOMIIETEHITUH, 3JIEMEHTHI KOTOPBIX
(hopMUpYIOTCS B paMKax JTUCITUTLTHBL
[1K 1.1. BeimonHsATh HAMAAKY,

UCIIOJIb3YET Hay4YHYIO
TEPMHUHOJIOTHIO; UCIIOJIB3YET B
CBOEM OTBETE 3HAHU,
IIOJIy4YEHHBIE [TPU U3YyUEHUU
Kypca. be3ynpeuno Biazeer
MOHATUIHBIM aIllapaToM
JUCLUIUIMHBI; CTUITUCTUYECKU
IrPaMOTHO, JIOTMYECKU
IPABWJIbHO U3J1araeT OTBETHI Ha
BOIIPOCHI; JaeT
MCYEPIbIBAIOIINE OTBETHI HA
JIOTIOTHUTEIIbHBIE BOIIPOCHI
IpernojaBaTesis o TeMaw,
PEyCMOTPEHHBIM Y4eOHOM
IIPOrpaMMoOi.

OneHka «xopouo»
BBICTABIISIETCS, €CIIU CTYACHT
JEMOHCTPUPYET CUCTEMHOCTD U
rIyOUHYy 3HaHUI B 00beMe
yueOHOM MporpaMMsbl; BiaieeT
HeoOX0IMMOM IJIs1 OTBETA
TEPMHUHOJIOTHEN; MOTYT OBIThH
JIOTIYILIEHbI HEJIOUETHI B
ONPENECIICHUH TTOHSTHIA,
UCIPaBJIEHHBIE CTYJICHTOM
CaMOCTOSITENIHHO B IpOIIecCe
OTBeTA.

OrneHka
«Y/10BJIETBOPHUTEJIHHO)
BBICTABJISIETCS, €CIIU CTYACHT
JEMOHCTPHUPYET HEAOCTATOUHO
MoCJIeZI0BaTEIbHbIE 3HAHUS IO
BOIIPOCaM Y4eOHOM
POrPaMMbl; HUCIIOJIb3YET
HAy4YHYIO TEPMUHOJIOTHIO, HO
MOTYT OBITH JTOTYIIEHBI 1—2
OLIMOKYU B OTIpeAeTICHUN
OCHOBHBIX MOHSITUN, KOTOPbIE
CTYIEHT 3aTpyAHSAETCS
UCIIPAaBUTh CAMOCTOSITENBHO;
CIOCOOEH CaMOCTOATENBHO, HO
HEernyOOKO aHaM3UPOBATh
MaTepua, NPy HaBOISIINX
BOIIpOCaXx.

Onenka
«HEY/10BJICTBOPHUTEIbHO»
BBICTABJIIETCS, €CIIU CTYACHT
JEMOHCTPUPYET KpaiiHe

(dbparMeHTapHbIC 3HAHMUS B
pamKax y4eOHOM MpoTpaMMBbl;
HE OCO3HAET CBA3b JaHHOTO
MOHSITHSI, TEOPUH, SIBJICHUS C
JIPYTUMH 00bEKTaMHU




PETYIUPOBKY M MIPOBEPKY
ANEKTPUIECKOTO U
ANEKTPOMEXaHUIECKOTO 000PYAOBaHHUS
B pamMkax mporpamMmsl y4eOHOI
JUCHUTUTMHBI 00yYaroIuMHCs
OCBAMBAIOTCA YMEHHS U 3HAHUS.

[IK 1.2. Opranu3oBbIBaTh U BBITOIHATH
TEXHUYECKOE 00CITY)KMBaHUE U PEMOHT
ANEKTPUIECKOTO U
ANEKTPOMEXaHUIECKOTO 000PYAOBaHHUSI
[IK 1.3 OcymiecTBisITh JUarHOCTUKY U
TEXHUYECKUI KOHTPOJIb IIpU
9KCIUTyaTalluy 3JIEKTPHUECKOTO 1
ANEKTPOMEXaHNIECKOTO 000PYAOBaAHUS
[IK 2.1. Opranu3oBbIBaTh U BBHITOIHATh
paboThI MO DKCIITyaTallly,
00CITy>KMBaHHIO U PEMOHTY OBITOBOM
TEXHUKH

[IK 2.2.0cy1miecTBisiTh JUaTHOCTUKY U
KOHTPOJIb TEXHHYECKOTO COCTOSTHUS
OBITOBOWM TEXHUKH

[IK 2.3. [IporHO3upOBaTh OTKA3HI,
OIPEJIETSTh PECYPCHI, 00HAPYKUBATH
e eKThI DJIEKTPOOBITOBON TEXHUKH
IIK 4.1. OcymiecTBIATh HAATKY,
PETYIMPOBKY U MIPOBEPKY CIOKHOTO
EKTPUIECKOr0 U
UEKTPOMEXaHUIECKOTO 000PYAOBaHUS C
JIEKTPOHHBIM YIIPaBJICHUEM

IIK 4.2. OpraHn30BBIBaThH M BHITOIHSTH
TEXHUYIECKOE 00CITyKMBaHUE CIIOKHOTO
EKTPUIECKOr0 U
IEKTPOMEXaHUIECKOT0 000pYAOBaHUS C
3JIEKTPOHHBIM YIIPaBICHUEM

[1K 4.3.0cy1iecTBisTh HCIIBITAHNE
HOBOT'O CIIO’KHOT'0 3JIEKTPUYECKOI0 U
NEKTPOMEXaHNIECKOTO 000PYAOBaHUS C
JJIEKTPOHHBIM YIIPABJICHUEM

JMCLUIUIMHBL, HE BIIQJCET
MUHHMAaJIBHO HEOOXO0 MO
TEPMUHOJIOTUEN; JOIYCKAET
rpyObIe JIOTUYecKue OIUOKH,
OTBEYast Ha BOIIPOCHI
npernoiaBaTenis, KOTOpbIe He
MOJKET UCIPABUTh
CaMOCTOSITENIBHO.




Pe3ynbTaThl 00y4YeHUs: KOMIETEHIIMU, MOMAJIECkKANME KOHTPOJIO MPHU MPOBEICHUU
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOW aTTECTALNU:

JyieMeHT ®opMbI 1 METOABI KOHTPOJIS
yueOHoii Tekyumii KOHTPOJIb IpomesxkyTounas
JM LML aTTecTaius
MHBI ®opMa KOHTPOJIS IIpoBepsiembl dopMma IIpoBepsiemble ®opma IIpoBepsiemble
e OK, IIK KOHTPOJISA OK, IIK KOHTPOJIS OK, IIK
Paznen 1 Tecmuposanue,| ~ OK1-OK11, Hudh.zaue OK1-OK11,
lyemmuwiii onpoc, TIK1.1-T1K1.3, m IK1.1-I1K1.3,
e i
Onpoc, B . B .
YKIMOH Camocmosmens 3.1,3.2,3.3,34, 3.1,3.2,3.3,34,
HEIe 3.5,3.6,3.7, 3.8, 3.5,3.6,3.7, 3.8,
nas paboma, | 39 310 311, 3.9,3.10,3.11,
MaTrepu AUCbMEHHDIL 3.12 3.12
aJ1bl onpoc V.1,¥2. V3, V1,2 V3,
V4,VY5 V4,VY5
Tema 1.1 Tecmuposanue, ycmuuwlii
OcHoBet 0npoc, NUCLMEHHBIL ONPOC H(I)gll-g'[}gllé
METAaIOBE]] : -2
eHUs TIK2.1-T1K2.3,
IIpaxmuuecxoe 3anamue Ne [ [1K4.1-T1K4.3
IIpaxmuueckoe 3anamue Ne 2 | 3.1,3.2,3.3,3.4,
IIpaxmuyeckoe 3ansamue Ne 3 3.5,3.6,3.7,
IIpaxmuuecxoe 3anamue Ne 4 3.8,3.9,3.10,
IIpaxmuuecxoe 3anamue Ne 5 y31' ];/’ 23 ]y2 3
Ipaxmuueckoe 3ansmue Ne 6 v 4V5 ’
Tema 1.2 Yemmuwuii onpoc OK1-OKl11,
Crioco6e1 Tecmupoearnue HK1.1-TIK1.3,
006pabotku | Jlabopamoproe 3ansmue Ne 1 [IK2.1-TIK2.3,
MarepHaos | jla6opamopnoe sansmue Ne 2 31_{K;1' : 21 ?1:[;(‘;34
Jlabopamopnoe 3ansmue Ne 3 353637
Camocmosmenvhas paboma 3.8,’3.9,’3.16,
3.11,3.12
V.1,¥.2. V3,
Y4,V¥.5
Paznen 2. Yemuoii OK1-OK11, Hugp.3aue OKI1-OKl11,
DJIeKTpoTe onpoc, I1K1.1-TIK1.3, m I1K1.1-TIK1.3,
XHUYeCKHe NuUCbMEeHHbLL TIK2.1-T1K2.3, [IK2.1-I1K2.3,
MaTepua onpoc, 11K4.1-11K4.3 [1K4.1-11K4.3
bl CAMOCTIOAM 3.1,3.2,3.3,3.4, 3.1,3.2,3.3,3.4,
3.5,3.6,3.7, 3.8, 3.5,3.6,3.7, 3.8,
b 3.9,3.10,3.11, 3.9,3.10,3.11,
paboma, 3.12 3.12
nUCbMEHHDbIL V.1,V.2. V3, V.1,V2. V3,
onpoc, V4,5 V4,Y5
KoHcynsmay
us
Tema 2.1 Yemuwni onpoc OK1-OKll1,
Husnextpu | [Tucomennsiti onpoc IIK1.1-1IK1.3,
HecKue Jlabopamopnoe 3ansamue Ne 4 TIK2.1-TIK2.3,
Matepnaliel | Jlabopamopnoe sansmue Ne 5 31_{K§ : 21 ?1?;(41‘334
Jlabopamopnoe 3ansimue Ne 6 3 5, 3 6. 3’.7’ ’
3.8, 3.9, 3.10,
3.11,3.12
V.1,¥.2. V3,
Y4,V¥.5
Tema 2.2 Yemnwoui onpoc OK1-OKl1,
Kommnosun | Camocmosmenvhas paboma IIK1.1-1IK1.3,
HOHHBIE Tucomennwviii onpoc TIK2.1-TIK2.3,
Marepian T1K4.1-TIK4.3




bl

3.1,3.2,33,34,
3.5,3.6,3.7,
3.8, 3.9, 3.10,
3.11,3.12
V.1,¥.2. V3,
Y4,VY5

HepequL OICHOYHBIX CPEIACTB

HaumenoBanue [IpencraBnenue
Kparkas xapakreprctruka OlleHOYHOTO
Ne i/m OIIEHOYHOTO cpejicTBa OIIEHOYHOTO CPEJCTBA B
cpeJlcTBa dbonge
1 3aganus s CpencTBo KOHTPOJISA, OpraHu30BaHHOE B BUE | Bormpocs! o
BXOJTHOTO MMUCHbMEHHBIX OTBETOB, MO3BOJISIONINE | TeMaM/pa3esam
KOHTPOJISI MPOBEPUTH TEOPETHUECKUE 3HAHMS 110 TEME | TUCIUTIIIUHBI
WM pazJieny.
2 3ananus s CpenctBo mnpoBepku yMeHHH mnpuMeHsATh | KoMmIiuekT 3aganuit
CaMOCTOSITEJIbHON | TTOJTyYCHHBIC 3HAHUS 1o 3apaHee
paboThI OTIPEIeTIEHHON METOIMKE JIJIsl PEIICHUS 3a/1a4
(pe3ynbTar WJTU 33JIaHUM TI0 JUCIUTUIMHE B IIEJIOM.
CaMOCTOSTEIBHON
paboTHI CTy/IEHTA)
3 Pedepar [Ipoaykr CaMOCTOSITEIbHOU pabotsl | Tembl pedepaToB
(pe3ynbTar CTYJIEHTa, MPEJCTABISIOMNUA COOOM KpaTKoe
CaMOCTOSITENIbHOM | U3JI0KEHHE B MMCbMEHHOM BUJIE
paboThI CTYJICHTA) | MOJYYCHHBIX PE3yJIbTaTOB TEOPETUUCCKOTO
aHajM3a OMNpEJCICHHOW HayyHOU (yueOHO-
HCCIIEIOBATENIbCKOM)  TEMBbl, TJe  aBTOp
PacKpbIBae€T CyThb HCCIEAyeMOW MpoOIEeMBlI,
MPUBOJIUT pa3IUyHbIe TOUKHU 3PEHMUSI, a TAKKE
coOCTBEHHBIE B3IJIsIbl HA HEe.
4 Hoxnan, [Iponykt CaMOCTOATEILHOMN pabotel | Tembl JIOKJIa/IOB,
co00IIIeHnE CTYJICHTA, MPEACTABIISIONTUAN o001 | cooOrieHunii
(pe3ynbrar nyOJIMYHOE BBICTYIJICHHE 110 MPEICTABICHUIO
CaMOCTOSITEJIbHOM | MOJTYYEHHBIX pe3yIbTaToOB peleHus
paboTHI CTYJIEHTA) | OMPEACTICHHON y4eOHO-TIPAKTHYECKOH,
yueOHO-HUCCIeIOBATEIbCKOW  WIIM  HAYyYHOU
TEMBI
5 YcTHBIN ompoc CpencTtBo KOHTpOJIA, OpPraHM30BaHHOE Kak | Bompocsl o remMam
cnenuanpHas Oecega mpemojgaBarens ¢
00y4aromMcs 0 U3YYeHHOU TeMe
6 [TuceMeHHbIH CpenctBo KOHTpOJISI, OpraHM30BaHHOE B BUae | Bompocs! mo remam
omnpoc NUCbMEHHBIX OTBETOB HAa BOIPOCHl B
KapTOuKe -3aJJaHiH
7 [IpoBepka CpencTtBo KOHTpOJIA, OpPraHM30BaHHOE Kak | Temarnka MpaKTUYECKUX
pe3ynbTaToOB cnenuanpHas Oecela mpemojaBarelisl C | 3aHATHUH,
BBITIOJTHEHHS oOydaroluMcsi TO pe3ylbTaTaM pEeLIeHUs | HEMOCPEACTBEHHO
MPAKTUYECKUX MPAKTHYECKUX 3aaHUN MpakTHYeCKue  3aJaHus
pabor MIPEICTaBICHbI B

MCTOANYCCKUX YKa3aHHUAX
o BBITIOJTHCHH IO

MPAKTUYCCKUX pa60T
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2. KOMIUVIEKT KOHTPOJIBHO-OHEHOYHBIX CPEACTB TEKYIIEI'O
KOHTPOJIA

Ouenounoe cpeacro Nel
KoMiuiekT 3agaHui 1Jist BXOJHOH KOHTPOJIBbHON padoThl

no aucuuuinae MaTepuaJIOBEICHUE
OK1(3.1,3.2,3.3,34,35,¥Y.1,¥.2,¥3,V4,V5,V.6,¥.7,V.8,¥.9),0K2 (3.1,3.2,33, V.1, V.2,
V3,¥4,V5,¥.6,¥.7), 0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK9 (3.1, 3.2,
Vv.1,¥.2),0K10 (3.1, 3.2,3.3,34,3.5,¥.1, V.2, V.3, V.4, ¥.5),1IK1.1(3.1,3.2,33,34,3.5, V.1,V .2,
v.3),1IK1.2 (3.1,3.2, V.1, ¥.2, ¥.3), [IK1.3 (3.1,3.2,33, V.1, V.2, V.3,V 4, V.5 V.6, ¥.7), [IK2.1 (3.1,
3.2,33,34,Y.1,¥.2,V.3,V4),11IK2.2 (3.1,3.2, V.1, ¥.2), [1IK2.3 (3.1, 3.2,3.3, V.1, V.2, V.3)
1. MeTasuibl — 3T0 TeJia
a) aMopQHbIe
0) KpUCTAIITHYECKUE
2. Jlerkmii MmeTaL1
a) ATFOMUHUN
0) TaHTaN
B) JKeJe30
3. TBepable BelecTBa, aTOMbI KOTOPBIX PACHOJIATAIOTCS B POCTPAHCTBE Xa0THYHO
a) KPUCTAUTUYECKUE
0) amopdHbIe
B) CMEIlIaHHbIE
4. TyromjiaBkuii MmeTaJ1
a) JKeJe3o
0) Bonb(pam
B) CBHHEI]
5. Kaxaplii MeTaslJ1 (BelecTBO) MOKET HAXOAUThCS B YeThIpeX arperaTHbIX COCTOSIHUAX:
razoo0pa3HoM, JKUAKOM, TBEPOM H B BH/e MJIA3Mbl.
a) na
0) HeT
6. Cnu1aB cJ10:KHOe BellecTBO, COCTosIIIee U3
a) IByX 3JIEMEHTOB
0) TpeX IIEMEHTOB
B)aub
7. Tunbl aTOMHBIX cBsI3el
a) MIOHHAs
0) MOHHAs, KOBAJICHTHAS
B) MOHHAs, KOBAJICHTHAs, METAJJIMUECKas
8. Cnoco0HOCTH MepeaaBaTh TEIJIOTY OT 0oJiee HATPeThIX YacTell TeJia K MeHee HArpeThIM
a) TEIJI0EMKOCTh
0) TEeIUIONIPOBOTHOCTh
B) TEIUIOBOE paCIIUpEHHE
9. Pazpymienune MeTa/JIoB BCJIeCTBHE XUMHYECKOI0 HJIH 3JIEKTPOXUMHYECKOI0 B3aNMOAeHCTBUS
UX C BHELIHEeH cpeaou
a) KOppo3us
0) packucieHue
B) KpUCTAJLITU3AIUS

10. AmtomMuHUN — 3TO u MeTai, 00Jaialonuil BEICOKMMHE TETIONPOBOTHOCTRIO U
. OTOT MeTajul XMMHMYECKH aKTHBHBIM M B pAlle arpeccUBHBIX cpen Omaromaps
oOpasyloleics Ha MOBEPXHOCTU MIJICHKE.

Kpurepun onenkn:
11



3aganus ¢ BLIOOPOM OJHOTO NPABHJILHOIO OTBETA
[TpaBunbHbIi oTBeT 1 Gayut. HenmpaBuibHeiii otBeT 0 6aiioB.

Kpurepuanphslit 6ami: 6 6amioB (MakcumanbHbii 6amt — 10).
[IIkana nepeBosa B 5 6aIbHYIO CUCTEMY

2 3 4 5
5 ¥ MeHee 0asIoB 6 OajuIoB 7-8 GaiioB 9 — 10 GaymoB
OTaJOHBI OTBETOB
Howmep OtBer Howmep OtBer
BOIpoca BOIIpOCa
1 0 6 B
2 a 7 B
3 0 8 0
4 0 9 a
5 a 10 [TmacTHYHBIN, IETKHUH,
AIIEKTPOTIPOBOTHOCTHIO,
KOPPO3HOHHOCTOMKHM, OKCHTHOM.

BapuanT 1

OueHounoe cpeacTBo Ne2

KoMiiekT 3aaHui 1Ji BLINOJHEHUSA

CaMOCTOSITEIbHOI PadoThI

Tema 1.1. OcHOBBI MeTaLJIOBEeHUS]
OK1 (3.1,3.2,33,34,35,V.1,¥.2,¥3,V4,V.5 V.6, Y.7,¥.8,¥.9),0K2 (3.1,3.2,33, V.1, V.2,
V3,V4,V.5,V.6,Y.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
V¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2,3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, ¥.2, ¥.3), OK9 (3.1, 3.2,
V.1,V¥.2),0K10 (3.1,3.2,3.3,3.4,3.5, V.1, ¥.2, V.3, ¥V 4,V¥.5),1IK1.1(3.1,3.2,3.3,3.4,3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3),1IK1.3 (3.1,3.2,3.3, V.1, V.2, V.3, V.4, V.5 V.6, ¥.7), [IK2.1 (3.1,
3.2,33,34,V.1,V.2,¥.3,¥V4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

ITo BepTukamu:

1. YacTuipbl, U3 KOTOPHIX COCTOAT BEILECTBA
2. CrnocoOGHOCTh MeTaljla M3MEHSTh CBOIO KPHUCTAJUIMYECKYIO PEIETKY MpH ONpeenEHHbIX

TEMIIEPATYpaX.

3. HasBanue KpHucCTajllla METaJlIa.
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ITo ropusonTanu:
1. Ilpouecc nepexona MeTajia U3 )KUJIKOTO COCTOSIHUS B TBEPAOE.
2. Toueunslii epeKT KPUCTAUTUIECKUX PEHIETOK.

Bapuant 2

[To BepTukamu:
1. CrocoOHOCTP MeTaula HM3MEHSTH CBOK KPHCTALTHYECKYIO PEImETKY TPU  OINpeneEHHBIX
TeMIieparypax.
2. Ha3Banue nuHENHHBIX 1e(DEKTOB KPUCTAIITUYECKUX PEIIETOK.
3. Tlpomecc nepexoaa Meraia U3 TBEPAOTO COCTOSHUS B KUAKOE.
4. Kpucramn npeBoBuHON (HOPMBI, 00pa3yIONTUNACS PU KPUCTALTU3AINH.

[To ropuzonTanu:
1. loGaBieHue B pacriaBieHHbIA MeTalllI HEOOJIBIIOTO KOJIMYECTBA MPUMECEH C LIEIbI0 N3MEIbUCHUS
3epHa.

Tema 1.2. Cnioco0b1 00padoOTKN MaTEepPUAJIOB
OK1 (3.1,3.2,3.3,34,35,V.1,¥.2,¥3,V4,V5,V.6,¥.7, V.8, V.9),0K2 (3.1,3.2,33, V.1, V.2,
V¥.3,¥4,V.5,¥.6,¥.7), 0K03 (3.1, 3.2,3.3, V.1, ¥.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK9 (3.1, 3.2,
Vv.1,¥.2),0K10 (3.1,3.2,3.3,34,3.5,V.1,¥.2, V.3, V.4, V.5),1IK1.1(3.1,3.2,33,3.4,3.5, V.1, V.2,
Vv.3),1IK1.2 (3.1,3.2, V.1, ¥.2, ¥.3), [IK1.3 (3.1, 3.2, 33, V.1, V.2, V.3, V4, V.5 V.6, ¥.7), [IK2.1 (3.1,
3.2,33,34,V.1,¥.2,V.3,¥4),[1K2.2 (3.1,3.2, V.1, ¥.2),[1K2.3 (3.1,3.2, 33, V.1, V.2, V.3)

Bapuanr 1
ITo BepTHKany:

1. CnocoOHOCTh MaTepHana COMPOTUBIATHCS pa3pyLUISHUIO O] AeWCTBUEM BHEITHUX CHIL
2. Tun KpUCTAJUIMYECKOH peléTKy MeTaia
[To ropuzonTanu:
1. Ilepexon MeTania U3 TBEPIOro COCTOSIHUSL B )KUJKOE.
2. XUMUYECKUI 31E€MEHT, BXOSAUINI B COCTAB CIIABA.
3. JIuHusa OKOHYAHUS KPUCTAJUIM3alMU HA AUarpaMMe COCTOSIHUS CIUIaBa.
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Bapwuanr 2

[To BepTuKanu:

BemiectBo, nosrydeHHOE CIUIaBJIEHUEM ABYX U 00Jie€ KOMIIOHEHTOB.

CrniocoOHOCTh MeTajlla BOCCTAaHABIMBATH CBOIO (JOPMY M1OCIIE MPEKPALIEHUS JeHCTBUS BHELITHUX
CHIL

Toueunslit geeKT KPUCTAIIMYECKONH PELIETKH.

OpHOpoHAs YacTh CIUIaBa, UMEIONIAsl OJMHAKOBBIN COCTaB, CTPOCHHE, arpPEraTHOE COCTOSIHUE U
OTIEeNEHHAs OT IPYTUX YacTel CIUIaBa IpaHULEH pa3iena.

ITo ropusoHnTanu:

1. Bug 1 xapakrep B3aUMHOT'O pacrosioKeHus ¢a3 B CIUIaBE.

Bapuant 3
ITo BepTuKamu:
JInHus Hayaa KpUCTAIIIM3ALMY Ha TUarpaMMe COCTOSIHUS CILIaBa.
HasBanue kpucraina meramia.
ITo ropusoHnTanu:
1. Pa3pymenue metanina noj IeHCTBUEM JUITMTENbHBIX 3HAKOIIEPEMEHHBIX HANPSKEHUI.
2. YnpouHeHHe MeTajula B pe3yJbTare MIacTuYeckoi aedopmarum.
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3. Kpucramn npeBoBuaHO#M (opMBI, 00pa3yIOIUNACS TPU KPUCTAIUTU3ALINH.

Bapuant 4

[To BepTuKanu:

1 JIuHus OKOHYAHUS KPUCTAILTM3AUU Ha TUarpaMMe COCTOSIHUSL.

2 OmHOpOAHAS YacTh CIUIaBa, UMEIOIAsk OJUHAKOBBINA COCTaB, CTPOEHHUE, arperaTHOe COCTOSIHUE U
OT/ENEHHAsA OT APYTUX YacTeH CIIaBa rpaHULEH pas3zena.

3 Tumn kpucTaIUIMYECKOH perIETKN MeTalia.

ITo ropuzoHTaNN:

1 Ipouecc nepexoa MeTaIa U3 JKUAKOTO COCTOSIHUS B TBEPIOE.

2 JIuHeWHBIN AePEKT KPUCTAUTMYCCKON PEIIETKH.

Bapuant 7
ITo BepTuKamu:
1. JInausa Havasla KpUCTAJIIM3ALMU HA TUarpaMMe COCTOSTHUSL.
2. CtpoeHue KUJKOro MeTaslia.
3. XMMUYECKHI 2JIEMEHT, BXO SN B COCTAB CILIaBa.
ITo ropusoHnTanu:
1. CriocoGHOCTh MeTasuIa UCTIBITHIBATH MPEBPAILEHHs KPUCTAJUINYECKON PeETKU PU
OIIPEEIEHHON TeMIIepaType.
2. Tun KpUCTAJUTMYECKOM PEIIETKH METaIa.
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Tema 2.1./IudJieKTpu4ecKue MaTepUaJIbI
OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4,V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6 V.7),0K03 3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0Ké6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
Vv.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3 (3.1,3.2,3.3,¥V.1,¥.2, V.3, ¥4, V5, V.6, ¥.7), [IK2.1 (3.1,
32,33,34,V¥.1,V.2,¥.3,V4),11IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

3 1 E K T P 0 H|] 1
M KT P O MET P| 2

C Y NEJ N 03 W 0 W A 3

3 N EIK|T P W49 EC K O E| 4

[T O N O0OJKWI[TE N b H B W | 5
0 T[pW OUATETNEHEHMW]| B

B0 b T 7

AWM N0 0N b | 8

[MF 0B 0 A H A g
H 0T 0 H| 10

[T 0 N AP W 3 [A |0 W A 11
EMI[K 0 C T E | 12

Am@ M E K TP WK 13

K|Y N 0 H] 14

[0 HAEHTCIAI 0P| 15

1. DnemeHTapHas 4acTHIla, UMEIOIIAsi cCaMblil MalleHbKUHN 3apsif (OTpUIIATENIbHBIH ).

2. Tlpubop ans oOHapyKEeHUS STEKTPUUECKOTO 3apsijia Ha Tele.

3. IlpuHIuUI, KOTOPOMY MOAUYMHSAETCS NEKTPHUUECKOE TOJIe, CO3JaHHOE TIOJSIMHU HECKOJIBKHUX
3apsKEHHBIX YaCTHUL C PA3HBIMU HAINIPSHKEHHOCTAMM JIEKTPUY. TIOJICH.

[Tose, oxpyxarolee 3apsyKEHHOE TENO.

3HaK 3apsja MpoToHa.

3apsin Tena, KoTopoe HYKHO MPUOIU3UTE K OTPUIIATETFHO 3apsHKEHHOMY TETTy, YTOOBI
MEXK1Y HUMHU BO3HUKIIA CHJIA OTTAJIKUBAHUSL.

EnnHnna nusmepeHus dJeKTpUIeCKOr0 HaPSIKEHHUS.

[Tonapru30BaHHBIN TUAIIEKTPUK.

©oN A
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10. Teno, BemecTBo, MPOBOISIICE IITEKTPUISCKUH TOK.

11. EaunHuua u3MepeHus CUibl KyJIOHOBCKOTO B3aUMO/ICHCTBUS.

12. IIpocTpaHCTBEHHOE pa3JielicHHE PAa3HOMMEHHBIX 3apsAI0B B MOJIEKYIIE.

13.  OpHa U3 XapaKTepUCTHK KOHJCHCATOPA, CIOCOOHOCTH TeJa AepkKaTh Ha cebe 3apsil.
14. BemecTBO, HE IPOBOAALIEE IIEKTPUUECKUIN TOK.

15. EnunwMIa 3JEKTPUYECKOTO 3apsiia.

16. Ilpubop /i HAKOIIIICHUS AIIEKTPUIECKOTO 3apsiia.

Tema 2.2 Komno3nuuoHHbIe MaTepHAJIbI
OK1 (3.1,3.2,3.3,34,3.5,V.1,Y.2, V.3, V.4, V5,Y.6 V.7, Y.8 V.9),0K2 (3.1,3.2,33, V.1, V.2,
V.3,V.4,Y.5 V.6,¥.7), 0KO3 (3.1, 3.2, 3.3, V.1,¥.2, V.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
V.1),0K6 (3.1,3.2, V.1),0K7 (3.1,3.2,3.3, V.1, V.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK9 (3.1, 3.2,
V.1,V.2),0K10 (3.1,3.2,3.3,34,3.5, V.1, V.2,V.3, V.4, V.5), [IK1.1(3.1,3.2, 3.3,3.4,3.5, V.1, V.2,
V.3), IK1.2 (3.1,3.2, V.1, V.2, V.3), IK1.3 (3.1,3.2,3.3, V.1, V.2, V.3, V.4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,3.3,34,V.1,V.2,Y.3,V.4), IK2.2 (3.1,3.2, V.1, V.2), TTK2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

[To BepTuKanu:
1. CnocoGHOCTh METAIIJIOB CONPOTHUBIISITHCS Pa3pYIICHUIO MO ICHCTBUEM BHEIIHUX CHIL.
2. VYnpoyHeHHEe MeTalljia B pe3yJibTaTe MIaCTUYEeCKON Aeopmarum.

[To ropuzonTanu:

1. TIIpouecc oOpa3oBaHUs U POCTa HOBBIX PABHOOCHBIX 3¢peH BMECTO Je(hOPMUPOBAHHBIX.

2. Tun KpUCTAJUTMYECKOU peméTKy MeTaa.

3. CnocoOHoCTh MaTepuajga COMPOTUBIATHCA AepopMalnvi B MOBEPXHOCTHOM CIIO€ MPH MECTHOM
CHJIOBOM KOHTAKTHOM BO3JICHCTBHH.

Ouenounoe cpeacTo Ne3
Tembl pedeparTos
TemaTuka pedeparoB no «MarepuanoBeIeHUIO»
1. CaoiictBa, cTpoeHue o0111as XapaKTepUCTUKa U METO bl NCCIIEI0BAaHHS METAIIIOB.
OK1 (3.1,3.2,3.3,3.4,35,¥.1,¥.2,V.3,¥4,V5,V.6,¥.7, ¥.8,Y.9),0K2 (3.1,3.2,33, V.1, V.2,
V.3,Y4,V.5,V¥.6,¥.7), 0K03 (3.1,3.2,3.3, V.1, ¥.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2,3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK9 (3.1,3.2,
Vv.1,¥.2),0K10 (3.1,3.2,3.3,34,3.5,¥.1,¥.2,V.3,V.4,V.5),1IK1.1(3.1,3.2,3.3,3.4,3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3), [IK1.3(3.1,3.2,3.3, V.1, V.2, V.3,V 4, V.5,V.6,¥.7), [IK2.1 (3.1,
3.2,33,34,Y.1,¥.2,V.3,¥.4),1IK2.2 3.1,3.2, V.1, ¥.2),[1K2.3 (3.1, 3.2,3.3, V.1, V.2, V.3)
2. Kpucramnmzanus MetauioB. CTpoeHHE METaJUTMYECKOTO CIIUTKA.
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OKl1 (3.1,3.2,3.3,3.4,3.5,V.1,¥.2,V.3,V4,V5,V.6,V.7,¥.8,¥.9),0K2 (3.1,3.2,33, V.1, V.2,
V3,¥4,V.5,V¥.6,¥.7), 0K03 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2,3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1,¥.2),0K10 (3.1, 3.2,3.3,34,3.5,V.1,¥.2,¥.3,¥V.4,V¥.5),1IK1.1(3.1,3.2,3.3,3.4,3.5, V.1, V.2,
Vv.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3),[IK1.3 (3.1,3.2,33, V.1, V.2, V.3,V 4, V5,V.6,¥.7), IIK2.1 (3.1,
32,33,34,Y.1,¥.2,V.3,V4),1IK2.2 (3.1,3.2, V.1, ¥.2),[1K2.3 (3.1, 3.2,3.3, V.1, V.2, V.3)

3. MexaHn4eckue CBOMCTBA U IIacTudeckas aedopmarus. Buasl npounoctu. BriusiHue pa3indaHbIx
(baxTOpOB HA MPOYHOCTH U TUIACTHYHOCTH METAIJIOB U IYTH UX YBEIHYCHHS.

OKl1 (3.1,3.2,3.3,3.4,35,V.1,V.2,V3,¥V4,V.5 V.6, V.7, V.8, Y9),0K2 (3.1,3.2,33, V.1, V.2,
V.3,¥4,V.5 V.6 V.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK& (3.1, 3.2, 3.3, V.1, ¥.2, ¥.3), OK9 (3.1, 3.2,
V.1,¥.2),0K10 (3.1, 3.2,3.3,3.4,3.5, V.1, V.2, V.3,V 4, V.5),1IK1.1(3.1, 3.2,3.3,3.4,3.5, V.1, V.2,
Vv.3),1IK1.2 (3.1,3.2, V.1, ¥.2,¥.3),1IK1.3 (3.1,3.2,33, V.1, ¥.2, V.3, V.4, V5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,¥4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

4. Haknen u pekpucTain3anus.

OKl1 (3.1,3.2,3.3,3.4,35,V.1,V.2,¥V3,¥V4,V.5 V.6, V.7, V.8,Y9),0K2 (3.1,3.2,33, V.1, V.2,
V.3,¥4,V.5 V.6, V.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
V¥.1),0K6 (3.1, 3.2, ¥V.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, ¥.2, ¥.3), OK9 (3.1, 3.2,
V.1,¥.2),0K10 (3.1, 3.2,3.3,3.4,3.5, V.1, V.2, V.3, ¥4, V.5),1IK1.1(3.1, 3.2,3.3,3.4,3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3),[IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, V.4, V.5 V.6, ¥.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,¥V4),11IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

5. CtpoeHne MeTaINTIMYeCKHX CIUIaBOB U AuarpaMma coctosiHus. Kimaccudukanus Metaumyeckux
crutaBoB. [IpocTeiiine GuHapHbIe AMArpaMMbl COCTOSTHHSL.

OKl1 (3.1,3.2,3.3,3.4,35,V.1,V.2,¥3,¥4,V.5 V.6, V.7, ¥.8,Y9),0K2 (3.1,3.2,33,¥.1, V.2,
V.3,¥4,V.5,V.6,¥.7),0K03 (3.1,3.2,3.3,¥.1,¥.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
v.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2,3.3, ¥.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK9 (3.1, 3.2,
V.1,¥.2),0K10 (3.1, 3.2,3.3,3.4,3.5, V.1, V.2, V.3, ¥4, V.5),1IK1.1(3.1, 3.2,3.3,3.4,3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2,¥.1, ¥.2,¥.3),[IK1.3 (3.1,3.2,33, V.1, ¥.2, V.3, V.4, V5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,V4),11IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

6. CtpoeHue )Kene30yrIepoUCThIX CIJIaBOB U AUAarpaMMa COCTOSIHUS CUCTEMBI <«OKENIe30 — YriIepo».
MapkupoBKa CILIaBOB.

OK1 (3.1,3.2,3.3,3.4,35,V.1,V.2,¥.3,Y4,V.5 V.6, V.7, ¥.8,¥Y9),0K2 (3.1,3.2,33, V.1, V.2,
V.3,¥4,V.5,V¥.6,¥.7),0K03 (3.1,3.2,3.3, V.1, ¥.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
Vv.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2,3.3, ¥.1, ¥.2), OK8 (3.1, 3.2, 3.3, ¥.1, V.2, V.3), OK9 (3.1, 3.2,
Vv.1,¥.2),0K10 (3.1, 3.2,3.3,3.4,3.5, V.1, V.2, V.3, ¥4, V.5),1IK1.1(3.1, 3.2,3.3,3.4,3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2,¥.1, ¥.2,¥.3),[IK1.3(3.1,3.2,33, V.1, ¥.2, V.3, V.4, V5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V¥.1,V.2,¥.3,V4),1IK2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1, 3.2,3.3, V.1, V.2, V.3)

7. OCHOBBI TEOPHH JETMPOBaHUs CTaIU. MapKUpOBKa CIIABOB.

OK1 (3.1,3.2,3.3,3.4,35,¥.1,V.2,¥3,Y4,V.5 V.6 V.7, ¥.8,Y9),0K2 (3.1,3.2,33,¥.1, V.2,
V.3,¥4,V.5,V¥.6,¥.7),0K03 (3.1,3.2,3.3,¥.1,¥.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, ¥.2, ¥.3), OK9 (3.1, 3.2,
v.1,¥.2),0K10 (3.1, 3.2,3.3,3.4,3.5, V.1, V.2, V.3, ¥4, V.5),1IK1.1(3.1, 3.2,3.3,3.4,3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, ¥.2,¥.3),[IK1.3 (3.1,3.2,33, V.1, ¥.2, V.3, V.4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V¥.1,V.2,V.3,V4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

8. Uyrynsl. Cepble, KOBKHE M BHICOKOTIPOUHBIE UyT'yHBI; BIUSHHE (POPMBI TPAQUTOBBIX BKIIIOUEHUH Ha UX
CBOMCTBA. JIerMpOBaHHBIN YyT'yH.

OK1(3.1,3.2,33,34,35,¥.1,¥.2, V3, V4,V5V.6,V.7, V.8 VY.9),0K2(3.1,32,33,¥V.1,¥.2,
V.3,¥.4,V¥.5,V.6,¥.7),0K03 (3.1,3.2,33,¥.1,¥.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
Vv.1),0Ké6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2,3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK9 (3.1, 3.2,
Vv.1,¥.2),0K10 (3.1,3.2,3.3,34,3.5,V.1,¥.2, V.3, V.4, V.5),1IK1.13.1,3.2,3.3,34,3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3),[IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, V.4, V.5 V.6, V.7), IIK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,¥4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)
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9. Teopus Tepmuueckoii 00paboTku ctanu. Knaccudukarus BuIoB TepMuyecKoil 00paboTku mo A. A.
Bousapy. luddy3us u ee 0CHOBHbIE 3aKOHOMEPHOCTH.

OKl1 (3.1,3.2,3.3,3.4,35,V.1,V.2,¥V3,¥V4,V5 V.6, V.7, V.8, Y9),0K2 (3.1,3.2,33, V.1, V.2,
V.3,¥4,V.5 V.6 V.7),0K03 (3.1,3.2,3.3,V.1,¥.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
V¥.1),0K6 (3.1, 3.2, ¥V.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1,V¥.2),0K10 (3.1, 3.2,3.3,3.4,3.5, V.1, V.2, V.3,V 4, V.5),1IK1.1(3.1, 3.2,3.3,3.4,3.5, V.1, V.2,
Vv.3),1IK1.2 (3.1,3.2, V.1, ¥.2,¥.3),1IK1.3 (3.1,3.2,33, V.1, ¥.2, V.3, V.4, V5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,V4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

10. [IpeBpaienus mpu OTITyCKe 3aKajJeHHO# cTtann. CBOICTBAa TEpMHUECKH 00paOOTaHHOM CTaIH.

OKl1 (3.1, 3.2,3.3,34,35, V.1, V.2, V3, V4,V5 V.6, V.7 V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2,
V.3,V4,V¥5 V.6 V.7),0K03 3.1, 32,33, V.1, ¥.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3 3.1,3.2,3.3, V.1, V.2, V.3, ¥4, V.5 V.6, ¥.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,¥4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

11. Tlpaktuka Tepmudeckoit 00padoTku cranu. [lopoku TepmMuuecku oOpabOTaHHOM CTalU U CIIOCOOBI UX
yCTpaHEHHUS.

OKl1 (3.1,3.2,3.3,3.4,35,V.1,V.2,¥3,¥V4,V.5 V.6, V.7, ¥.8,Y9),0K2 (3.1,3.2,33, V.1, V.2,
V.3,V4,V¥.5 V.6,¥.7),0K03 (3.1, 3.2, 3.3, ¥.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO0S5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, ¥.2, ¥.3), OK9 (3.1, 3.2,
V.1,V¥.2),0K10 (3.1,3.2,3.3,3.4,3.5, V.1, V.2, ¥.3, V4, V.5),IIK1.1(3.1,3.2,33,3.4,3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, ¥.2,¥.3),1IK1.3 (3.1,3.2,33, V.1, ¥.2, V.3, V.4, V5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,V4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2,3.3, V.1, V.2, V.3)

12. Xumuko-TepMudeckas o0paboTKa: IeMeHTAIHs, a30TUPOBaHUE, [IMaHUpOBaHue, Tuddy3noHHas
MeTaJUIU3aLus.

OKl1 (3.1,3.2,3.3,3.4,35,V.1,V.2,¥3,¥4,V.5 V.6, V.7, V.8, ¥9),0K2 (3.1,3.2,33,¥.1, V.2,
V.3,¥4,V.5,V.6,¥.7),0K03 (3.1,3.2,3.3,¥.1,¥.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, ¥.2, ¥.3), OK9 (3.1, 3.2,
V.1,¥.2),0K10 (3.1, 3.2,3.3,3.4,3.5, V.1, V.2, V.3, ¥4, V.5),1IK1.1(3.1, 3.2,3.3,3.4,3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, ¥.2,¥.3),1IK1.3 (3.1,3.2,33, V.1, ¥.2, V.3, V.4, V5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,¥4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

Kpurepun ouenku:
- OUeHKa «OMAUYHO» BBICTABISIETCS CTYIEHTY, €CIH CTYACHT JIEMOHCTPUPYET CHCTEMHOCTh M
riyOMHY 3HaHHM, B TOM YKCIE MOJY4YEHHBIX MPU M3YYEHUU OCHOBHOM W JIOTIOHUTEIBHOU JUTEPATYpPHI;
TOYHO U IOJIHO UCHOJb3YeT HAYYHYIO TEPMUHOJIOTHIO; UCIIOJIb3YeT B CBOEM OTBETE 3HAHUS, MTOJIyYCHHBIE
IpU U3y4eHUH Kypca. be3ynpedHo BrazeeT MOHATUHHBIM ammaparoM TUCIHUILTUHBI, CTUIUCTHYECKU
IPaMOTHO, JIOTHYECKHM MPAaBWIBHO M3JIaraeT OTBETHl HAa BOIPOCHI; JaeT HCUEPHBIBAIOIIME OTBETHI Ha
JOTIOTHUTEIbHBIE BOIPOCHI IPETOAaBaTeNs 10 TeMaM, MPEAYCMOTPEHHBIM y4eOHON POTpaMMOii;
- OUeHKa «X0pouio», €ClIu CTYJIEHT AEMOHCTPUPYET CHUCTEMHOCTh W TIyOMHY 3HAHHA B 0ObeMe
y4eOHOM MporpamMMbl; BIaZeeT HEOOXOIMMOU A OTBETa TEPMHUHOJIOTHEH; MOTYT OBITH JOMYIIEHBI
HEJ0YETHl B ONPEACTICHUH MOHATUHN, UCTIPABICHHBIE CTYIEHTOM CAMOCTOSTEIHHO B MPOLIECCE OTBETA;
- OUEHKA «Y0061emeopUmMenbHo, €CIu CTYJEHT JEMOHCTPUPYET HEAOCTATOYHO MOCIEA0BATENbHbBIE
3HaHMS T0 BOMPOCAM YUEOHOW MPOTpPaMMBI; HCIOJb3yeT HAYYHYI) TEPMUHOJIOTHIO, HO MOTYT OBITh
JOoMyIIeHbl 1-2 omuOKy B OMpeieIeHUU OCHOBHBIX MOHATHN, KOTOPBIE CTYACHT 3aTPYyIHSAETCS UCTIPABUTH
CaMOCTOSITENIBHO; CIIOCOOEH CaMOCTOSITENIbHO, HO HErNTyOOKO aHAaTU3MPOBATh MaTepUall, MPU HABOSIINX
BOIIpOCax.
- OUeHKa «Hey008/1emEOPUMENIbHO», €CIH CTYIEHT JIEMOHCTPUPYET KpaiiHe QparMeHTapHbIe
3HaHHUS B paMKax y4eOHOW TporpaMMbl, HE OCO3HAET CBSI3b JAHHOTO TOHSATHUS, TEOPUU, SBICHHS C
JIPYrUMU OOBEKTaMH TUCIUIUIMHBI, HE BIAJeeT MUHUMAILHO HEOOXOMMON TEPMUHOJOTHEH; TOMYCKAeT
rpyOble JIOTMYECKHE OUIMOKH, OTBEYas Ha BOMPOCHI MPENojaaBaress, KOTOPbIE HE MOKET HUCIPABUTH
CaMOCTOSITENIBHO.
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Ouenounoe cpeacTso Ne4
Tema 10kJ1a/10B, COOOIIEHUT

1. [IBeTHBIC METAJIIBI M CIUIABHI HA UX OCHOBE. TpeboBanus Peructpa Poccum.

OKl1 (3.1, 3.2,3.3, 34,35, V.1, V.2, V.3, V4, V.5 V.6 V.7, V8, VY9), 0K2 (3.1, 3.2,33, V.1, V.2,
V.3,V4,V.5, V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, V.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥V.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 34, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,V¥.1,¥.2, ¥.3),1IK1.3(3.1,3.2,3.3, V.1, ¥.2,¥.3, V.4, V.5, V.6, V.7), IIK2.1 (3.1,
3.2,33,34,Y.1,¥.2,V.3,V4),11IK2.2 (3.1,3.2, V.1, ¥.2), IIK2.3 (3.1, 3.2,3.3, V.1, V.2, V.3)

2. Menp u ee craBbl. JlaTyHu, OpOH3bBI, UX CBOMCTBA U IPUMEHEHHE.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),IIK1.3(3.1,3.2,33, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

3. AnmroMuHUH 1 ero cruiaBbl. TWTaH U ero criaBbl. TepMooOpaboTKa CIUIaBOB.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), 0OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4, V.5 V.6 V.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
V¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V.1,¥.2,¥.3,V¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

4. XKunxue kpucramibl. CTpoeHHE, CBOKWCTBA, IPUMEHEHHE.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4,V5 V.6, V.7, V38, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,¥4, VY5 V.6, V.7),0K03 (3.1,3.2,3.3, V.1, V.2, V.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V.4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
Vv.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3 (3.1,3.2,3.3, V.1, V.2, V.3, ¥4, V.5 V.6, ¥.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

5. Huctele u cBepxuucThbie BeuiecTBa. [lonyuenue, cBoiicTBa, IpUMEHEHHE.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4,V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,¥4,V¥5 V.6, V.7),0K03 (3.1,3.2,3.3, V.1, V.2, V.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
¥.1),0Ké6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3 (3.1,3.2,3.3, V.1,¥.2, V.3, ¥4, V.5 V.6, ¥.7), [IK2.1 (3.1,
3.2,33,34,V¥.1,V.2,¥.3,V4),1IK2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1, 3.2,3.3, V.1, V.2, V.3)

6. AMopdnbie Metaibl. CTpyKTypa, oJIydeHHe, CBOWCTBA.

OKl1 (3.1, 3.2,3.3,34,35, V.1, V.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6, V¥.7),0K03 3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, ¥V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3), IIK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, V.4, V.5 V.6, V.7), [1IK2.1 (3.1,
32,33,34,V¥.1,V.2,V.3,V4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

7. Crolikue U cBepXCTOWKHE MaTepHuaibl. Bupl, cBOHCTBa, TPUMEHEHHE.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, ¥.2,¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥.4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)

8. Komnozunmonnsie marepuaisl. CTpykTypa, Kiaccudukanus, Ha3HaueHHe
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OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, ¥4, V5 V.6, ¥.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V¥.4,V¥.5, V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,V¥4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)

9. CrpourtenbHbIie MaTepuaibl. BUipl, CTpyKTypa, CBOWCTBA, IPUMEHEHHE.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4, V5 V.6, V¥.7, V8, VY.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,¥4,V¥5 V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3),1IK1.3 (3.1,3.2, 3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

10. DekTpoTeXHUYECKHE MaTepHalibl. BUIbI, CBOMCTBA, TPUMEHECHHE.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4, V5 V.6, V¥.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2,
V.3,V¥.4,V¥.5, V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),11K1.2 (3.1,3.2, V.1, V.2, V.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V.1,¥.2,¥.3,¥4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

11. Texnonorust 06pabOTKH BOJOKHUCTHIX MaTE€PHUAJIOB.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4, V5 V.6, V¥.7, V8, V¥.9), OK2 (3.1, 3.2, 3.3, V.1, V.2
V.3,¥4,V¥.5 V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
V¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,¥.2,¥.3,¥.4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

12. Dnekrpodusndeckre METo Ikl 00pabOTKH MaTepHasoB.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 V.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),11IK1.2 (3.1,3.2, V.1, V.2, V.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,¥.1,¥.2,¥.3,¥.4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

13. Dddext mamstu popmbl. CylIIHOCTh, 0COOEHHOCTH, IPUMEHEHHE.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 VY7 Y8 VY.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4, V.5 V.6 V.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
VY.1, ¥V.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,V.1,¥.2,¥.3),lIK1.3(3.1,3.2,3.3, V.1, V.2, V.3, ¥4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V¥.1,¥.2,V.3,V.4),11K2.2 (3.1,3.2, V.1, V.2),[IK2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

14. Merannyprus IBETHBIX METaJIIOB.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 VY7 Y8 VY.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4, V.5 V.6 V.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
VY.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,V.1,¥.2,¥.3),lIK1.3(3.1,3.2,3.3, V.1, V.2, V.3, ¥4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V.1,¥.2,¥.3,V4),IIK2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

15. Metoab! Hiccne0BaHUsI CTPOSHHS U CBOMCTB MaTepHAaIOB.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
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¥.3),1IK1.2(3.1,3.2,V¥.1,V¥.2,¥.3),1IK1.3(3.1,3.2,33, V.1, ¥.2,¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,V¥4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)

16. O6paboTKa MaTepruasoB B3PHIBOM.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),lIK1.3(3.1,3.2,3.3, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

17. TlnasmenHas 06paboTKa MaTepUAIOB.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), 0OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),IIK1.3(3.1,3.2,33, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

18. Koppo3swust u MeTo 161 60pHOBI ¢ HEH.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 V.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),11K1.2 (3.1, 3.2, V.1, V.2, V.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V.1,¥.2,¥.3,¥.4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

19. ®u3nKo-MexaHNYECKHUE, AEKTPOU3OIISIIMOHHBIC U XUMHUUECKHUE CBOMCTBA TUJICKTPUICCKUX
MaTepuasoB

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 V.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),11K1.2 (3.1,3.2, V.1, V.2, V.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5, V.6, ¥.7), [IK2.1 (3.1,
32,33,34,¥.1,¥.2,¥.3,¥.4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

20. Tepmuveckue cBOMCTBA TUAIEKTPUKOB2 1. MexaHM4YeCKre CBOMCTBA TUAJICKTPUKOB.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4,V5 V6 VY7 Y8 VY.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4, V.5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
Vv.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, V.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V¥.1,¥.2,V.3,V.4),11K2.2 (3.1,3.2, V.1, V.2),[IK2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

OueHKa «OTJIUYHO» CTABUTCS, €CJIU:

- coOOIIeHNEe COIePKATETLHO U COOTBETCTBYET TEME 3aHSITHSI, COJICPKUT aKTyaJIbHYI0 HH(DOpPMAIIUIO U
BbIBOIbI. COOOIIIEHNE BBITIOJIHEHO TPAMOTHO.

OueHKa «XOpoOII0» CTABUTCS, €CJIU:

-co00IIeHHEe COOTBETCTBYET TeMe 3aHATus. MHbopmanus, npeacTaBieHHas B COOOIEHNH HE COBCEM
akTyanbHa. CooOlIeHNe BBIIOJHEHO IPAMOTHO.

OueHka «y10BJIETBOPUTEIbHO)» CTABUTCS, €CJIH:

- coO0IIIeHNEe HE CO/IepKaTeNIbHO, HO COOTBETCTBYET TeMe 3aHATHs. CooOIIeHe BBITOIHEHO KPaTKo U
HEOPEKHO.

OueHka «y10BJIETBOPUTEIbHO)» CTABUTCS, €CJIH:

- cOO0IIIEHNE HE COOTBETCTBYET «YAOBIETBOPUTEIHLHOY.

OuenouHoe cpeacTBo NeS

IIpumepHbIii NepevYeHb BONMPOCOB VISl YCTHOIO 0Opoca
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Tema 1.1 «OCHOBBI MeTALJIOBEICHUAT»
OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
¥.3),1IK1.2(3.1,3.2,V¥.1,¥.2,¥.3),1IK1.3(3.1,3.2,33, V.1, ¥.2,¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)
1. Kax BausieT yriepoj Ha CBOICTBa crajnei?
. Uro Takoe dhepput?
. [Ipu xakoil TeMiiepatype IpOUCXOIUT IBTEKTUUECKAs! PEAKLIMSI B HKEJIE30yIJIEPOIUCTHIX CIIaBax?
. Kakyro Bennunny o6o3nauaror HB?
. Uto Takoe mpouHOCTH?
. Kak Bnusier Mmapraner; Ha cBoicTBa cTajneil?
. Uto Takoe remeHTuT?
. [Ipu kaxoil TeMiiepatype IpOUCXOUT MEPUTEKTHUECKAs PEaKIUsl B KEJIE€30yIIIEPOAUCTHIX CIJIaBaxX?
9. Kak o603Hauarot mpenen npouyHocTu?
10. Yto Takoe BA3KOCTh?
11. Kakue BpeaHble NpUMECH COAEepkKATCs B CTaJsAX?
12. U3 xakux ¢a3 coCcTOUT nepaut?
13. IIpm kakoii TeMneparype NPOUCXOIUT IBTEKTOMIHASI PEAKIUS B KEIE30yIJIEPOJUCTBIX CIUIaBax?
14. Kak 0603Ha4al0T yAapHYIO BSI3KOCTH?
15. Yo Takoe miIacTUUIHOCTH?
16. Kak BnuseT Ha CBOMCTBA CTaJIell KpEMHUI?
17. Yro Takoe ayCTeHHT?
18. [Ipu kako¥ peakiny B JKEIE30YTIEPOIUCTHIX CIIIaBax oOpa3yeTcs eneoyput?
19. Kakyro BenmuunHy o6o3HavgaroT HV?
20. Yro Takoe cranb?
21. Kak BiusieT Ha CBOMCTBA CTajeH cepa?
22. U3 xakux (a3 cocTout nenedypur?
23. Ha xakue TpyIIIbl AEISTCS CTaIH 10 CTPYKTYPE B PABHOBECHOM COCTOSIHUU M CKOJIBKO YTJIepoJa
COJICP’KUTCS B HUX?
24. Kakyro BenmnuuHy 0003Ha4yaroT o7
25. Yto Takoe TBEPAOCTH?
26. Kak Briusier Ha cBoiicTBa crajneit hocdop?
27. CKOJIBKO yriaepoia COACPKUT MEePIUT?
28. Ha xakue TpyIiIibl AeIsTCs YyTYHbI IO CTPYKTYPE B PABHOBECHOM COCTOSIHMH U CKOJIBKO yriiepoja
COJICP>KUTCS B HUX?
29. Kakyto BennuruHy 0003HayvaroT y?
30. Yro Takoe ynpyrocTtb

03N N KW

Tema 1.2 Cnioco0b1 00pad0TKH MaTepHAIOB
OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6 V¥.7),0K03 3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1, V.2, ¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V¥.1,V.2,V.3,V4),1IK2.2 (3.1,3.2, V.1, V.2),1K2.3 (3.1,3.2,3.3, V.1, V.2, V.3)
1.CxombKo yriepoja coaepkaT JOIBTEKTOUIHbIE CTalu?
2. Kakoit Tvn KpucTajiMueckon peméTku y ¢peppura?
3. Yro Takoe cruias?
4. Kakoe MakcHMalbHOE COJIEpKaHHUE YIIIepoa MOXKET ObITh B UyryHaX?
5. Kak o0o3Hauaercsi KpuTH4eckas TOUKa, MoKa3blBaromias npespamienue A1 ?
6.CKOJIBKO yriiepoJia coiepKaT 3a9BTEKTHUECKUE YYT'YHBI ?
7. Kakoil TUI KpUCTAJUTMYECKOM PeIIETKY Y ayCTeHHUTa?
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8. Uro Takoe (aza?

9. Kakoe MakcuMalIbHOE COJIEpKAHUE YIIIEpOaa MOKET ObITh B CTAJISIX ?

10. Kak o603HauaeTcs KpUTHYECKast TOUKa, MOKa3bIBaromas npespamieane A—d+11?
11.CkonpKo yriaepoaa COACpKHUT SBTEKTOUTHAS CTAIIb?

12. Kakyro CTpyKTypy UMEIOT JOIBTEKTHUECKUE Oelble UyryHbl B PABHOBECHOM COCTOSHHH ?
13. Yro Takoe XMMHUYECKOE COETUHEHHE?

14. Kakoe MakcHUMabHOE COJIEPIKAHHE YIIIepoaa MOKET ObITh B peppute?

15. Kak 0603HagaeTcs KpUTHUYECKAsi TOUKA, TIOKa3bIBaromas npespamenne @—A?
16.CxonpKo yriepoja coaepkaT T03BTEKTUICCKUE YyT'yHBI ?

17. Kakyro CTpyKTypy UMEIOT 3a9BTEKTOH/IHBIC CTAIH B PABHOBECHOM COCTOSIHUH?

18. Yto Takoe TBEPBII pacTBOP?

19. Kakoe MakcuManbHOE COJIEpIKAHKE YIIIepoaa MOKET ObITh B ayCTEHHUTE?

20. Kak o60o3HavaeTcst KpUTHYECKas TOUKa, TIOKa3bIBatomIas nmpespamenune [1—A?
21.CkoapKO yriiepoa coaepxaT 3a3BTCKTOUTHBIC CTAITN ?

22. Kakyro CTpYKTypy UMEET IBTCKTUICCKHI OCJIBIN UyT'YH B PABHOBECHOM COCTOSIHUH ?
23. Kakue (ha3pl 00pa3yroTcs B KEIE30yTIEPOIUCTHIX CITaBax?

24. Kakoe cojepkaHHe yriepoaa B IEMEHTHTE?

25. Kak o603HavaeTcst KpUTHYECKas TOUKa, MOKa3bIBaIONIas mpeBpameHne A—d?
26.CKOJIBKO YTIIepo/ia COICPIKUT IBTEKTHUESCKHIA YyTYH?

27. Kakyio CTpyKTypy UMEIOT I0O3BTEKTOUIHBIC CTATH B PABHOBECHOM COCTOSTHHUH ?

28. Tlpu KaKo PeaKIMK B KEJIe30YTIePOAUCTHIX CIIaBax o0pa3yercs Jeae0ypur?

29. Kakoe MakcuMabHOE COIepIKaHUEe yriiepoa MOKET ObITh B ayCTEHUTE ?

30. Kak o60o3Ha"aeTcst KpUTHYECKasi TOUKa, MOKA3bIBAIOIIAs MOSIBIICHIE MAarHUTHBIX CBOMCTB Y Jkene3a?
31. Kakoe conepikaHue yriepoia ¥ CTpYKTYPY HMEIOT JT0IBTEKTOUIHBIEC CTAIN?

32. Kakue mocTostHHbIC TPUMECH TOBBIMIAIOT MPOYHOCTH CTajei?

Tema 2.1 [IludiekTpuyeckne MaTepuaibl
OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 VY7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4, V.5 V.6 V.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥V.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
Vv.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, ¥.3, ¥V 4,V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,¥.2,¥.3,¥.4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)
Knaccudukanus 3mekTpoTexXHIUecKuX MaTepuanoB. OCHOBHbBIE SJIEKTPUUECKUE XapaKTEPUCTUKH
ndIeKkTpuKkoB. CTpoeHne U Ha3HaueHue pe3nHbl. OCHOBHBIE CBOMCTBA MJIACTHUECKUX MAcC U
MOJIMMEPHBIX MaTeprasioB. TBepble HeOpranudeckue TudeKTpuKu. CBONCTBA CMa30UHBIX U
abpa3uBHBIX MaTEPHUAJIOB.

Tema 2.2 KoMIIO3UIIMOHHBIE MaTePHAJIbI

OK1 (3.1, 3.2, 3.3, 34,35, V.1, V.2, ¥3, V4, V.5 V.6 VY.7 V.8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V¥4,V.5 V.6,¥.7), 0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
V¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), 1IK1.1(3.1, 3.2, 3.3, 34, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3), [IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, V4, V.5 V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V.1,V.2,V.3,V4),1IK2.2 (3.1,3.2, V.1, ¥.2),[IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

Bunel, cmocoObl M3roTOBIEHUS W O0JIAaCTH TPUMEHEHHUs KOMIO3UIIMOHHBIX MartepuainoB. (CBoiicTBa
KOMIO3UIMOHHBIX MaTEPUAJIOB. THUIBI KOMIO3UIIMOHHBIX MAaT€PUAJIOB.

Kpurepun onenkmn:
- OUeHKA «OMAUYHO» BBICTABISIETCA CTYJIEHTY, €CIM CTYAEHT JIEMOHCTPUPYET CHUCTEMHOCTH U
rIIyOMHY 3HAHUH, B TOM YHUCIIE TOJYYSHHBIX MPU U3yYEeHUH OCHOBHOW M JONOJHHUTEIBHOM JUTEpaTyphl;
TOYHO U IOJIHO MCIIOJIb3YET HAYyUYHYI0 TEPMHUHOJIOTHIO; UCIOJIB3YET B CBOEM OTBETE 3HAHMS, IIOJyUCHHbBIE
IIpM M3y4eHUM Kypca. be3ynpeuHo BiajeeT MOHATHUIHBIM anmnaparoM JUCHMILIMHBL; CTHIMCTUYECKH
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IPaMOTHO, JIOTMYECKH NPABWIBHO M3JIaraeT OTBETHI HAa BOIIPOCHI; JAET HCUEPIBIBAIOIIME OTBETHI HA
JIOTIOJTHUTEJIbHBIE BOIIPOCHI IIPETIOAABATENS 0 TEMaM, IIPEAYCMOTPEHHBIM Y4EOHOH IIPOTpaMMOii;

- OUEHKA «XOPOoui0», €ClIu CTYyJIEHT JIEMOHCTPUPYET CUCTEMHOCTb U INIyOMHY 3HaHUM B oObeme
y4eOHO# MporpaMmbl; BiaJeeT HEOOXOIMMOM sl OTBETa TEPMHHOJIOTHEH; MOTYT OBITh JOMYIICHBI
HEJI0YETHI B ONPEIEICHUH IIOHATUHI, UCIIPABIICHHBIE CTYJEHTOM CaMOCTOATENIBHO B IIPOLIECCE OTBETA;

- OUeHKa «Y0061emeopumenbHo, eCiu CTyJCHT JEMOHCTPUPYET HENOCTATOYHO I10CIIEN0BATEIIbHbBIC
3HaHUS 10 BOIPOCaM Y4eOHOH MPOrpaMMBbI; UCIONB3YeT HAYyYHYIO TEPMHUHOJIOTHIO, HO MOTYT OBITH
JOMyIIeHbl 1—2 ommrOKy B ONpeIeIeHUH OCHOBHBIX MOHITHUN, KOTOPBIE CTYICHT 3aTPYJHSETCS HCTIPABUTh
CaMOCTOSITEIIEHO; CIIOCOOCH CaMOCTOSITENIFHO, HO HETIYOOKO aHAIM3UPOBATH MaTepHal, IPU HABOISAIINX
BOIIpOCaXx.

- OUeHKa «HeYy0061emEoOPUMEnbHO», €CIU CTYJEHT JIEMOHCTPUPYET KpaillHe (QparMeHTapHbIe
3HaHMUS B paMKax y4eOHON IporpaMMbl; HE OCO3HAET CBSI3b JAHHOIO IOHATHSA, TEOPUH, SIBICHUS C
JIPYrUMHU 0OBbEKTaMH JTUCIUIUIMHBI; HE BJIaJIeeT MUHUMAJIbHO HEOOX0IMMOM TEPMHUHOJIOTHEN; TOMYCKAET
rpyOble JIOTUYECKHE OLIMOKH, OTBEYas Ha BOMPOCHI MPENOJaBaTessl, KOTOPbIE HE MOKET HCIPAaBUTH
CaMOCTOSITENIBHO.

Ouenounoe cpeacTo Ne6

Ilepeuennb BONpPOCOB /11 NUCLMEHHOI0 ONIPOCa
Tema 1.1.
OcHOBBI MeTAJLIIOBEACHUSA
«C1aBbl Ha OCHOBE Me/I. AHTH()PUKIHMOHHBbIE CILIABBD).
OKl1 (3.1, 3.2,3.3, 34,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4, V.5 V.6 V.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),IIK1.3(3.1,3.2,33, V.1, V.2, V.3,V 4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,¥.2,¥.3,¥.4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)
Bapuant 1
1. BeiGepute MaTepuan 11t K3TOTOBJICHUS JAeTayiel TypOUHBI, paOOTAIOIINX B YCIOBUSX BHICOKHUX
Harpy3ok u temneparyp (600-700 C):
a) bCrd4nc, ©6)45, B) 10X11H23T3MP
2. BoibepuTe Matepual Juis U3rOTOBICHUS €eMKOCTEH JJIsi XpaHEHHS CKMKEHHBIX Ta30B:
a) 08X17H13M2T 6) Cr3cn B) 6XC
3. Boibepute marepualn i U3rOTOBJICHUS DJIEKTPUUECKUX KaOemeid:
a) Y8A, 0)EXS5KS, B)AS8S
4. BriGepure MaTepuan JUisi U3TOTOBJIEHUS IOCTOSIHHBIX MarHUTOB
a) EX3, 0)0l11, B) AJI2
5. Beibepute marepual /Ui U3TOTOBJICHHS CEPACYHUKOB TPaHC(HOPMATOPOB, MATHUTOIIPOBOIOB
AIIEKTPUYECKUX MAIINH
a) EX5KS 0) 021 B) A20
6. Kakoii marepuan Oynet o0anaTh 6051€€ BEICOKOH AJIEKTPOIPOBOTHOCTHIO:
a) 10 6) Cp999 B) A85
7. Marsur u3 Kakoro mMarepuana O0yzneT Hanbosee CUIbHbBIM:
a) EX9K15M2 0) EB6 B) V12
8. Ckounbko a3ota conepxut crainb 10X14AI5?
a) 14%, 0) menee 1,5% B) 1,4%
9. Kakas u3 craneii 6yzner o6snanars 60see BbICOKONH KOPPO3UOHHOM CTOMKOCTBIO:
a) X 0) V13 B) 12X13
10. Kaxoii matepuan Oyaer o6ianaTh 0oJiee BHICOKUM HIIEKTPOCONIPOTHBICHUEM:
a) cTalib 0) pe3uHa B) Melb

Bapuanr 2
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1. Beibepure marepuain i U3rOTOBICHUS EMKOCTEH JUIsl XpaHEHUsI OPTraHUYECKUX U a30 THOM KUCIIOT:

a) 12X18H10T, 6) BCr5cm, B) 10
2. Beibepure marepuan i U3roTOBICHHS alapaTypsl Ui epepaboTKu HEPTH.

a)l5 6) 15X6CHO B) Y12

3. BeiOepuTe MaTepuain i U3TOTOBJICHUS AIIEKTPUIECKUX KaOenei

a) M2 0) D11 B) 70

4. BriOepure MaTepra sl K3TOTOBIICHUS CEPJICYHUKOB TPAHCPOPMATOPOB, MATHUTOTIPOBOJIOB
QJICKTPUYCCKHUX MAllNH

a) BTS, 0) 85, B) 021

5. Beibepute Matepualt Juisi U3rOTOBJICHHSI IOCTOSIHHBIX MAarHUTOB

a)Cr5c 0) EX5 K5 B) 12X.

6. Kakoii marepuan Oynet o6magaTh 601€e BBICOKUM AJIEKTPOCOTIPOTUBIICHUEM
a) KepaMuKa 0) anroMUHUI B) UyT'YH

7. Maraur u3 Kakoro Marepuasna Oyner Haubosee CUIbHBIM:

a) Y10 6) FOHJIK15 B) EX3

8. Ckonbko KpeMHHUs coiepkut ctanb 40X10C2M?

a) 10%, 0) 0,2% B) 2%

9. Kakas u3 craneii Oyzner o6agaTh 60Jiee BHICOKON KOPPO3UOHHOM CTOMKOCTHIO:
a) 12X18HIT 0) V12 B) 12X13

10. Kako#t maTepuan 0yaet obaagath 60e€ BEICOKOH 3JIEKTPOTIPOBOTHOCTHIO:

a) A8 6) CU10 B) M00

«CniaBbl HAa OCHOBE THTAaHA U HHKeEJIS».
Bapuant 1
1)Bri6epuTe MaTepuan JUisi U3TOTOBJIEHUS IOCTOSIHHBIX MarHUTOB
a)Ct5cn 6) EX5 K5 B) 12X.
2) Beibepure MaTepua il M3TOTOBJICHUS YJIEKTPUICCKUX KaOeen
a) M2 0) D11 B) 70
3) Beibepute Marepuain A U3rOTOBJICHUSI CEPACYHUKOB TpaHC(HOPMATOPOB, MATHUTOIIPOBOIOB
AIIEKTPUYECKUX MAITUH
a) BTS, 0) 85, B) D21
4) BeiGepute MaTepuai JUisi U3TOTOBIICHUS BKJIAIbIIIEH MOIIIUITHUKOB CKOJIBKEHHUS:
a)30, ©6)b8&3, ) 16IC.
5)Br16epute Matepual Ui U3rOTOBICHUST €MKOCTEH JIIsl XpaHEHUS arpeCCUBHBIX CPe/l.
a) BT8 0) 10 B) CU10

Bapuant 2
1)Bri6epute MaTtepuain uisi U3TOTOBIECHUS SJIEKTPUUECKUX Kabemeil:
a) Y8A, 0)EXSKS, B)AS8S
2)Bri0epute MaTepua A U3TOTOBIICHUS KOPITyca MOPCKOTO Cy/IHA

a) XI'CB®, 6) 50C2, B) BTS8

3)Br16epuTe MaTepuan 1isi U3TOTOBIEHUS MOIIUITHUKOB CKOJIBKEHUS

a) Créc, 6) BTS, B) bp.OI110-2

4)Bri0epute MaTepuai A1 U3TOTOBIIEHHUS BEICOKOHATPYKEHHBIX JIeTallel CaMOJIETOB (JJOHKEPOHOB,
monacTei).

a) 9Xo 0) B95 B) JI90

5)Br16epuTe MaTepuan sl U3TOTOBIIEHUS dNIEKTPHUECKUX Kabeneit

a) M2 0) O11 B) 70

Tema 1.2.
Crnoco0b1 00padoTKN MaTepHaJIOB
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OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), 0OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IKI1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
¥.3),1IK1.2(3.1,3.2,V¥.1,V.2,¥.3),1IK1.3(3.1,3.2,33, V.1, ¥.2,¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,V4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)
Bapmuant 1
1. Kakue uyryHbl UMEIOT IUIACTUHYATbIE BKJIIOUEHH rpaduTa?
a) ceppie 0) KOBKHE B) BHICOKOIIPOYHEIC
2. Kakas cranb sSBIsSETCS HHCTPYMEHTAITLHOM ?
a) YI0 6)40 B) 12XI8HIOT
3. BeibepuTe cTaib s U3rOTOBJICHUS PECCOP aBTOMOOMIICH:
a) Crlkn, ©0)50XI, B)10.
4. Bribepute MaTepual JUisi U3STOTOBJIEHUS U3 HETO JieTallel X0JI0JHON MITaMIIOBKOM:
a) 08, o) V11, B)70
5. CkoJIbKO yriiepoJia cosiepkut crais 057
a) 5, 0) 0,5 B) 0,05
6. Uto u3meHseTcs pu TepMudeckoit oopadoTke?
a) CTPYKTypa U XUMHUYECKUH COCTaB; 0) CTPYKTypa; B) XMMHYECKHUN COCTaB.
7. Boibepute MaTtepuall ¢ BBICOKUMH JTUTEHHBIMU CBOMCTBAMU JJIsl U3TOTOBJICHUS OTJIMBKH KapTepa
aBTOMOOMIIA:
a) V12, 0)15, B) KY 45-7
8. CkoibKO HUKEINS conepkuT ctaimb 20X20H14C27?
a) 14%, 0) 1,4% B) 20%
9. BeiOepute MaTepuain Juis U3rOTOBJIEHUS Ha CTaHKaX-aBTOMaTax 00JITOB, HE BOCIPUHUMAIOLIUX
3HAYUTEIIBHBIX HAIPY30K:

a) A20, 0) 85, B) Y10
10. Kako#t maTepuan OyaeT uMeTh HauOOJIBIIYIO TIIIACTHYHOCTD
a) 15, 0) 30X13, B) CU35?
Bapuanr 2
1. Cxonbko MosmbaeHa conepxut cranb 08X 17HI3M2T?
a) 0,2%, 0) 13% B) 2%
2. Beibepure Marepua Uit M3roTOBJICHHS CBAPHBIX CTPOUTEIIBHBIX KOHCTPYKIIHIA:
a) 75, 0) 091"2C, B) 45X14H14B2M

3. BH6epI/ITC Mar€pural Ajd U3roToBJICHHUA OTIMBKU ACTAJIH, pa60Ta10meI7I B YCJIIOBHAX CHJIBHOI'O H3HOCA
" YAApHBIX HAI'PY30K

a) KU45-7, 6) CUl10, B) 10
4. BeiOepute Matepual Ui M3rOTOBIICHHS HA CTAHKaX-aBTOMAaTaXx JeTalied, He UCTIBITHIBAIOIINX BBICOKUX
Harpy30K:

a) 45 0) Crlkn B) A20
5. Kakyro u3 crajieit MOXKHO IOIBEpPraTh [IEMEHTAIUH?

a) 15X 0) Y12 B) 70C3A

6. Beibepute Matepual /Ui U3rOTOBIEHUS PeCCOp aBTOMOOUIIEH, TPYKUH
KEJIE3HOJOPOKHOTO TPAHCIIOPTA
a) 35 0) 20X B) 60C2.
7. Kakue 4yryHbl UMEIOT IapOBUAHbIE BKIIFOUEHUS Tpadura?
a)BBICOKOIIPOYHbIE 0) cepble B) KOBKHE
8. Beibepute Marepual A M3rOTOBJICHUS KOBIIIA IKCKAaBaTOPa, pabOTAIOIIETO B YCIOBUSIX CHIIHHOTO
M3HOCA U YIapHBIX HATrPY30K:
a) 25, 0) V7, B) 110I"13J1
9. Kakas u3 craneit umeeT HauOOJIBIIYIO TIPOYHOCTH?
a)85 0)30 B)VY7
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10. Ckomnbko yriepoaa coaepkut crainb 10X23H187?
a)l0 06)0,1 B)1

«CTanu A1 ITAaMIIOBOI0 ¥ U3MEPHUTEIbHOIr0 HHCTPYMEHTOB»
Bapuanr 1

Onpenenuts BUJ U COCTaB CTAJIU 10 €€ MapKe:
V12A, X12M®, P13®4KS5, BKS, 4X5B2®C

Bapuant 2

Onpenenuth BUJ U COCTaB CTAJIU IO €€ MapKe:
XBCT, P12®3, V7, 7XI'2BM, T30K4

Bapuant 3
Onpenenuth BUJ U COCTaB CTAJIU IO €€ MapKe:
POMA4KS, X, Y10A, TT20KS, 6XC

Bapuanr 4

1. CkonbKoO yraepoaa CoAepKUT cTalib 9XD?

a)9, 6) 0,9 B) 0,09
2. K kakoii rpymme MarepuanoB oTHocutces P187?

a) OBICTpOpEXKYIasi CTalb, 0) TBEPBII METAITTIOKEPAMUYECKUN CIIIaB

B) yIJIEPOJUCTAs CTallb
3. Beibepute marepual /i U3rOTOBJICHUST PYYHOTO MHCTPYMEHTa pabOTaIOLIEro Npy yIapHbIX
Harpyskax( 3you, Kieim).

a) Y13, 6) CU20 B) V8
4. BeibepuTe MaTepua JijIsl U3TOTOBIICHUS PEXKYIIETO HHCTPYMEHTa, 00pabaThIBAIOIIETO CTEKIIO,
TBEPJIBIE TOJIMMEPHI.

a) V7 0) X B) BK 3
5. CKOJIBKO yIJiepo/ia COJIEPKHUT CTallb X?
a) 6ousee 1%, 0) menee 1% B) 601ee 10%

6. Kakoli u3 maTepuasnoB ABJISIETCA CTAIbIO?

a) Crlkm 6) BK6 B) CU10

7. Boibepute Matepual Ui U3TOTOBJICHUS PEXYIIEro HHCTPYMEHTa, pabOTaloIEro B YCIOBUIX
pazorpeBa pexymieii kpomku 10 750°C :

a) 9XC, 0) T5K12, B) Y10
8. K kakoii rpymnme matepuanoB otHocutcs TSK12?
a) OBICTpOpEXKYILas CTalb, 0) TBEPBIM METAJUIOKEPAMUYECKUH CIIIaB

B) yIJIEPOJUCTAs CTAllb

9. Kak Ha3zpiBaeTcs CIOCOOHOCTH MaTepuaa JOJIro COXPaHATh TBEPAOCTH MPU BBICOKUX TeMIlepaTrypax?
a) BS3KOCTh 0) MIIACTUYHOCTh  B) KPAaCHOCTOMKOCTH

10. CkoJyibko MOJOIeHa COAePKUT cTainbh 2X8B8M2KS8?

a) 2%, 0) 0,2% B) 8%

Bapmuanr S
1. CxoJpKO yriieposia COIEpKHUT cTanb Y 13?7
a) 1,3 6) 0,13 B) 13
2. K xakoi1 rpynne marepuainos otHocutcs BK15?
a) OBICTpOpEXYILas CTalb, 0) TBEPABII METAJUIOKEPAMUYECKUI CILIIaB
B) YIJIEpOAUCTAs! CTANIb
3. BeiOepute MaTepuan Juist U3rOTOBJICHUS PEXKYIIET0 HHCTPYMEHTA, pabOTAIOIIETO B YCIOBUAIX
pazorpesa pexyueit kpoMku 10 500 °C:



a) V8,  6) P6MS, B) 9XC

4. Beibepure marepuai Ui W3rOTOBICHHS TSHKEIIO HArPY>KEHHBIX TOPSYUX [ITAMIIOB.
a) 4X3BM® 0) V11 B) XI'CB®.
5. BeiOepute MaTepuan /i U3rOTOBICHUS U3MEPUTEIIEHOTO HHCTPYMEHTA.

a) Ctdmc 6) V8 B) 9X1.

6. Kak Ha3pIBaeTcs ClIOCOOHOCTH MaTepuala MorjaouaTb MEXaHMUECKYI0 SJHEPIHI0, COXPaHss IIPU 3TOM

IJIACTUYHOCTD BIIOTH A0 pa3pyleHus?
a) BSI3KOCTh 0) IIACTUYHOCTh  B) KPACHOCTOMKOCTD

7.

Kaxoit u3 MmarepuanoB siBisieTcst 49yryHom?

a) 12X13  6) TI4K6 ) KU35-10

8.
a) OBICTPOPEKYINAS CTAb,

K kaxoii rpynne MarepuanoB otHocutcss POMS?

B) YIJIEPOJIUCTAs CTallb

9.
a) bosree 1%, 0) menee 1% B) 6osiee 10%

Ckouibko yraepoja coaepxut ctainb XI'CB®D?

10. Ckonbko Bodbdhpama coaepxut ctanb 4X5SB2OC?
a) 5%, 0) 2% B) 0,2%

Tema 1.2 CniocoOb1 00padoTKH MaTEpPUAIOB
«Koppo3usi MeTalJI10B U CIJIABOB. CIIOCOOBI

3aIUTHI».

0) TBEPBIN METAJUIOKEPAMUYECKUH CIIJIaB

OKI (3.1, 3.2, 33, 34,35, V.1, V.2, V.3, V4, V.5 V.6 V.7, V.8, V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3, V.4, V.5 V.6, Y.7), OKO3 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
V.1),0K6 (3.1, 3.2, V.1),0K7 (3.1, 3.2, 3.3, V.1, V.2), OK8 (3.1,3.2, 3.3, V.1, V.2, V.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V.4, V.5), TIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
V.3), TIK1.2 3.1,3.2, Y.1,¥.2, V.3), TIK1.3 (3.1, 3.2, 3.3, V.1, ¥.2, V.3, V.4, V.5, V.6, ¥.7), TIK2.1 (3.1,

3.2,33,34,¥.1,V.2,¥.3,¥4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)
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Bapuant 1

. Uto Takoe cTanb?

. I'ne npuMeHnsieTcs TexHuueckas Meb?

. OnpenenuTts BUJ ciuiaBa 1o ero mapke — AJI20

. Onpenenuth BUJ cruiaBa o ero mapke — bpAXKH10-4-4
. OnpeaenuTts BUJ CIuiaBa 1o ero Mmapke — MA14

Bapuant 2

. Uto Takoe uyryH?

. I'’ie mpuMeHSIFOTCS CIIJIaBbl ATFOMUHUS?

. Onpeaenuts BUJ ciuiaBa o ero Mmapke — JI70
. OnpenenuTs BUJ CIiaBa 1o ero Mapke — b&89
. OnpeaenuTts BUJ cIiiaBa 1o ero Mmapke — B95

Bapuanr 3

. Urto Takoe natyHs?

. I'’ie npuMeHsItoTCs CIiIaBbl TUTaHA?

. Onpenenuts BUJ CIuiaBa 1o ero Mapke — MJIS
. Onpenenuts BUJ cruiaBa 1o ero Mmapke — AK6
. Onpenenuts BUJ cruiaBa no ero Mmapke — BT8

Bapuanr 4

. Kakue nocrosiHHbIE IpUMECH COAEPKATCS B CTANSIX ?
. 'ne npuMeHsercs TEXHUYECKUI aIFOMUHMNA?
. Onpenenuts BUA cIuiaBa 1o ero Mapke — BTS5JI

29



w

DA WM~

DN AWM~

. Onpenenutsd BUJ ciiaBa no ero Mmapke — JIMnOXKS55-3-3-1
. Onpenenuts BUJ cruiaBa 1o ero mapke — J[16

Bapuaur 5

. Kakyto ynmpodHSOIyro TepMUIecKyr0 00paboTKy IPOBOIAT IS CILIABOB ATFOMUHUS?
. 'te mpuMeHsItoTCS CIIjIaBbl MarHusi?

. Onpenenuts BUJ ciiaBa mo ero mapke — bpOHC11-4-3

. Onpenenuts BUJ CIuIaBa 1o ero Mapke — MJI10

. Onpenenuts BUJ CIUIaBa o ero Mapke — B93

BapmuanT 6

. Kak BiuseT oT:KHUr Ha MIaCTUYHOCTDH CILUIABOB?

. I'’ie mpuMeHsttoTcs criiaBbl Meau?

. OnpenenuTth BUA CIIaBa no ero mapke — J[1

. OnpenenuTts BUJ CIUIaBa 1o ero Mapke — b83

. Onpenenuts BUJ cIuiaBa 1o ero mapke — JIC59-1

Tema 2.1.
JAudiekTpruyecKue Marepuabl

«Knaccupuxkanusa Hemeranandeckux marepuanoB. Iloaumepsl. Ilinactmacest.».

OKI (3.1, 3.2, 3.3, 34,35, V.1, V.2, V.3, V4, V.5 V.6 V.7, V.8, V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3, V.4, V.5 V.6, Y.7), OKO3 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
V.1),0K6 (3.1, 3.2, V.1),0K7 (3.1, 3.2, 3.3, V.1, V.2), OK8 (3.1,3.2, 3.3, V.1, V.2, V.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V.4, V.5), TIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
V.3), TIK1.2 3.1,3.2, V.1, ¥.2, V.3), TIK1.3 (3.1, 3.2, 3.3, V.1, ¥.2, V.3, V.4, V.5, V.6, ¥.7), TIK2.1 (3.1,

32,33,34,¥.1,V.2,¥.3,¥4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)
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Bapuant 1

. Uto Takoe Koppo3us?

. Kak Ha3pIBatoTCS IUTEHHBIE CIIJIaBbl HA OCHOBE AJIIOMUHMS U KPEMHUA?
. Kakue cocraBisromiyue BXOIiAT B COCTaB KOMITO3UTOB?

. OnpeaenuTs BUJ CIIaBa 1o ero Mapke — Ct2kn

. OnpeaenuTts BUJ ciuiaBa mo ero mapke — J[18

Bapuant 2

. UTto Takoe xuMHuueckas Koppo3us?

. Kak Ha3pIBaroTCa CIjiaBbl MEOU M LIMHKA?

. Kakumu metogamu mosry4aroT METaIIIMYECKUE TOPOIIKH?
. OnpegenuTs BUJ ciuiaBa 1o ero Mmapke — CHl15

. Onpenenuth BUJ CIuiaBa 1o ero Mmapke — bpO®6,5-0,4

Bapuant 3

. UTo Takoe MOpOLIKOBast METAJUTYpIUs?

. Kak Ha3pIBatoTCsl CIj1aBbl MeIU M 0JI0BA?

. Kakumu metogamu moJrydaroT KOMIIO3ULMOHHBIE MATEpHAIIbI?
. Onpenenuts BUA crutaBa 1o ero Mapke — 20X20H14C2

. Onpenenuts BUA CIuIaBa 1o ero Mapke — UX28/12

Bapuanr 4

. Kakumu metogaMu 3amumniaroT MeTasibl U CIUTaBbl OT KOPPO3UHU ?
. Kak Ha3pIBaroTCs CcIlaBbl HA OCHOBE OJIOBA U CBUHIIA, IPUMEHSIEMbIE JJIsl TIOIIIHUITHUKOB CKOJIBKEHUS ?
. Kakue u3zaenus nony4aror U3 NOPOIIKOBBIX MaTEpPHAIIOB?
. Onpenenuts BUJ CIIaBa 1o ero Mmapke — AJI2
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5. Onpenenuth BH] CIUIaBa 1o ero Mapke — 50

Bapuanr 5
. Kak knmaccuumupyrorcest BUapl KOppo3uu B 3aBUCUMOCTH OT XapakTepa pa3pylIeHus MeTauia?
. Kak Ha3pIBaroTCs CIIaBbl HA OCHOBE JKelie3a, coaepxkaiue Mensbie 2,14% yrinepona?
. 'ie npyuMeHsI0TCS KOMIIO3ULIMOHHBIE MaTepHalIbl?
. Onpenenuth BUJ cruiaBa mno ero mapke — XI'C
. Onpenenuth BUJ CIUIaBa 1o ero Mapke — MALI

wnm kA~ W

Bapmuant 6
1. Kak xnaccuummpyroTcsi BUABI KOPPO3UH B 3aBUCUMOCTH OT YCIOBHI MPOTEKAHUS KOPPO3HOHHOTO
mporecca?
2. Kak Ha3bpIBarOTCS CIUIaBBI HA OCHOBE Xkelie3a, cojeprxkariue oobiie 2,14% yriepoaa?
3. KakoBa T€XHOJIOT Ml MU3TOTOBJICHUS U3JIEIUN U3 TOPOILIKOBBIX MaTEpPUAJIOB?
4. OnpenenuTh BUJA cIUiaBa 1o ero Mmapke — JIAXK60-1-1
5. OnpenenuTs BUJ CIUIaBa 1o ero Mapke — Y10

Kpurtepun onenku:

MPaBUWILHBIX OTBETOB 70 50% - 2 Ganna;

ot 50 1o 70% - 3 Oama;

ot 70 mo 90% -4 Ganna;

ot 90 no 100% - 5 Gamnos.

- OUEeHKA «OMUYHO» BBICTABISICTCS CTYJICHTY, ©CIH CTYACHT JEMOHCTPHUPYET CHCTEMHOCTh H
IIyOWHY 3HAHHM, B TOM YHCJIC MOJYYCHHBIX NPH M3YYCHHH OCHOBHOW W JIOTIOJHHTEILHOM JIMTEPATypHI;
TOYHO M ITOJIHO UCHOJIb3YeT HAYYHYIO TEPMUHOJIOTHIO; HCITOJIb3YeT B CBOEM OTBETE 3HAHUS, MTOJTydCHHBIC
MpY U3ydeHUH Kypca. be3ynpedHo BiajeeT MOHATHHHBIM aImapaToM JUCIHUILTAHBI, CTHIUCTHYCCKU
IPaMOTHO, JIOTHYECKH TPABWJILHO H3J1aracT OTBETHI Ha BOIPOCHI; JaeT HCUCPIBIBAIOIINE OTBETHI HA
JOTIOJTHATEIBHBIC BOTIPOCHI IIPEIIOAaBATENIs TI0 TeMaM, MPETYCMOTPEHHBIM yIeOHOH TPOTPaMMOI;

- OUEHKA «XO0POouio», €CIM CTYJICHT JICMOHCTPHUPYET CHCTEMHOCTh W TJyOMHY 3HAaHHH B O0OBEME
y4eOHOM MporpamMMbl; BJIAJCET HEOOXOJAMMOM IS OTBETAa TCPMHUHOJIOTHEH; MOTYT OBITh JOIYIICHBI
HEJ0YETHI B ONPEICICHUH MOHATUH, HCIIPABICHHBIC CTYICHTOM CaMOCTOSTEIBHO B ITPOIIECCE OTBETA;

- OUECHKA «Y0081eMEOPUMETIbHO, €CITH CTYICHT JEMOHCTPUPYET HEJOCTATOYHO TOC/ICI0BATEIbHBIC
3HAHHUS IO BONPOCAM YUYEOHOW MPOrpamMMbl; MCIOJB3YeT HAYYHYI) TEPMHHOJIOTHIO, HO MOTYT OBITh
JOMYIIEHbI 1—2 OIMOKK B ONpE/ICICHUU OCHOBHBIX IMIOHATHH, KOTOPBIC CTYACHT 3aTPYIHACTCS UCIIPABUTH
CaMOCTOSITCIIBHO; CITOCOOCH CaMOCTOSATEIBHO, HO HErTyOOKO aHATU3UPOBATh MaTepHall, P HABOISAIIMX
BOIIpOCaXx.

- OUEHKA «HEY006/1emEOPUMENIbHO», €CIIM CTYISHT JISMOHCTPHpYET KpaiiHe (parMeHTapHbIC
3HaHUS B paMKax y4eOHO# MporpaMMbl; HE OCO3HAET CBS3b JAHHOTO TOHSTHUS, TEOPHH, SBJICHUS C
JAPYruMu 00BEKTaMU NUCIMILIMHBI; HE BJIaJIeeT MUHUMAIbHO HEOOXOIUMOW TEPMHHOJIOTUEH; JOTYCKaeT
rpyOble JIOTMYECKHE OLIMOKM, OTBEYas Ha BOMPOCHI IMPEMOJaBaTelsi, KOTOPbIE HE MOXET HCIPaBUThH
CaMOCTOSITENBHO.

Ounenounoe cpeacrTo Ne7
IIpoBepka pe3yIbTATOB BBINOJHEHHS MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI
[IpakTuueckue 3aHATHS
OKl1 (3.1, 3.2,3.3,34,35, V.1,¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5, V.6, V.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
Vv.1),0K6 (3.1, 3.2, V.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
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¥.3),1IK1.2(3.1,3.2,V¥.1,V¥.2,¥.3),1IK1.3(3.1,3.2,33, V.1, ¥.2,¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,V¥4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)
IIpakTueckoe 3anarue Ne 1 OnpeneneHue MEXaHUUECKUX XapaKTEPUCTUK
[IpaxTueckoe 3anarue Ne 2 CTpyKTyphl K€I€30yTIIEPOJUCTHIX CIIABOB
[IpakTnueckoe 3anarue Ne 3 JluarpaMMbl COCTOSIHUS
[TpakTaeckoe 3anatue Ne 4 AHanu3 CBOMCTB, Ha3HAYCHUS M paciin(poBKa MapOK yrIIEPOJAUCTBIX CTaei
[Ipaktuyeckoe 3ansTre Ne 5 AHamu3 CBOWCTB, HA3HAYECHUS M paclIM(PpPOBKA MAPOK YYT'YHOB.
[IpakTtudeckoe 3ansTre Ne 6 AHaIU3 CBOWCTB, HA3HAYECHUS M pacIIM(PpPOBKA MAPOK JITUPOBAHHBIX CTaJICH.
JlaGopaTopHbie 3aHITHS
JlaGoparoproe 3ansTie Ne 1 AHanu3 cBOWCTB, Ha3HAUYEHHUS U paclIn(poBKa MApOK LIBETHBIX CILIABOB
Jlaboparoproe 3ansTie Ne 2BnusiHue pesxuMoB TepMOOOPaOOTKH Ha CTPYKTYPY U CBOKCTBA CTalIU
JlabopaTtopuoe 3anstre Ne 3 CriocoObl M peKUMbI 00paObOTKU METAIOB (JIMThEM, JTaBJICHUEM, CBAPKO,
pe3aHueM ) JUIsl U3TOTOBJIEHUS PA3IMYHbBIX JeTalleH.
JIaboparoproe 3ansTHe Ne 4 M3MepeHune 37eKTpUUECKO MPOUYHOCTH U YIENIbHBIX COMPOTUBIIEHUN TBEPBIX
TUBJIEKTPUKOB
JlabopaTtoproe 3ansitrie Ne 5 M3zyueHue MEeTOI0B ONpeIeNIeHHs] TapaMeTPOB TUAJICKTPUKOB
JlabopaTtopnoe 3anstre Ne 6 CBoiicTBa rmjiacTMace

Kpurtepun ounenkmu:

Kputepun onenku npaktuyeckux (1a00paTopHbIX) paboT «5» (OTJMYHO): BBIIIOJIHEHBI BCE
3a/IaHusl TIpaKTU4YecKor (abopaTopHOil) pabOTHI, CTYAEHT 4YEeTKO M 0e3 OIMOOK OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI. «4» (XOpPOILO): BBHINOJHEHBl BCE 3a/laHUsl TMPaKTUYECKOW (J1abopaTopHONN)
paboThI; CTYACHT OTBETUJI HA BCE KOHTPOJIbHBIE BOMPOCHI C 3aMeUYaHUAMU. «3» (YAOBJIETBOPUTEIHLHO»):
BBITIOJIHEHBI BCE 3a/IaHUs MPaKTUUYECKOW (1abopaTopHOii) pabOThl ¢ 3aMEeYaHUSIMH; CTYACHT OTBETUJ Ha
BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSAMH. «2» (He 3a4TeHO): CTYJECHT HE BBINOJHWI UM BBIIOIHUI
HETIPAaBWJIbHO 3aJlaHUs TpaKTUUecKor (mabopaTopHOI) pabOThI; CTYJIEHT OTBETHJI HAa KOHTPOJIbHBIC
BOIPOCHI C OIIMOKAMHU WJIM HE OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHIL.

3. KOMILJIEKT KOHTPO.J/IOJIbHO-OHEHOYHBIX CPEICTB
INPOMEXYTOYHOU ATTECTALIMHU

OuenouHoe cpeacTBo Ne8

BOINPOCHI K JU®®EPEHIIMPOBAHHOMY 3AUYETY
0 TUCUUIUTMHE «MaTepruaioBeICHUE

1. CrpoeHnue u CBOMCTBA METAJIOB.
OKI (3.1, 3.2, 33,34,35,V.1,V.2, ¥.3, V4, Y5 V.6 V.7, Y8, V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3, V.4, V.5 V.6, Y.7), OKO3 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
V.1),0K6 (3.1, 3.2, V.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V.4, V.5), TIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
V.3), TIK1.2 3.1,3.2, V.1, ¥.2, V.3), TIK1.3 (3.1, 3.2, 3.3, V.1, ¥.2, V.3, V.4, V.5, V.6, ¥.7), TIK2.1 (3.1,
3.2,3.3,34,V.1,V.2, V.3, V.4), TIK2.2 (3.1,3.2, V.1, V.2), TIK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)
2. OHpeI[eJ'ICHI/IC KpHCT&J’IJ’IH‘-ICCKOfI PCHICTKU. Tuner KPUCTAJTNIMICCKUX PCHICTOK, XapaKTCPHBIC I
MCTAJJIOB. AHI/I3OTp0HI/IH.
OKI (3.1, 32,33, 34,35, V.1,V.2, Y3, V4, Y5 V.6 V.7, Y8, V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3, V.4, V.5 V.6, Y.7), OKO3 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
V.1),0K6 (3.1, 3.2, V.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V.4, V.5), TIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
V.3), TIK1.2 3.1,3.2, ¥.1,¥.2, V.3), [IK1.3 (3.1, 3.2, 3.3, V.1, ¥.2, V.3, V.4, V.5, V.6, ¥.7), TIK2.1 (3.1,
3.2,3.3,34,Y.1,V.2, V.3, V.4), [IK2.2 (3.1,3.2, V.1, V.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)
3. JledeKThl KpUCTAITNYECKUX PEIIETOK.
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OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,V¥4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)

4. Tlomumopdusm MeTaiuioB. Kputudeckue TOUKH xKemesa.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 V.7 V8 V.9), 0OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
¥.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3(3.1,3.2,3.3, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

5. Haznauenue makpoaHanusa. MeTo bl BBISIBJICHUS JTUKBALIUU CEPBHI.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3(3.1,3.2,33, V.1, V.2, V.3,V 4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V.1,¥.2,¥.3,¥4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

6. Hasnauenune mukpoaHaimsa. [Ipurorosienre MuUKpouniuda.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 V.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, V.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,¥.1,¥.2,¥.3,¥.4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

7. Kpucramnuzanusi METaJJIOB U CIUIaBOB. DaKTOPHI, BIUSIONINE Ha pa3Mep 3epHa.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 V.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥V.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
v.1),0K6 (3.1, 3.2, V.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK9 (3.1, 3.2,
V.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, V.3,V 4,V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,¥.1,¥.2,¥.3,¥.4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

8. Hennpursl. CTpoeHUE METAJUIMYECKOTO CIUTKA.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 VY7 Y8 VY.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4,V¥5 V.6, V.7),0K03 3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,V.1,¥.2,¥.3),lIK1.3(3.1,3.2,3.3, V.1, V.2, V.3,V 4,V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V¥.1,V.2,¥.3,V4),1IK2.2 (3.1,3.2, V.1, ¥V.2), [IK2.3 (3.1, 3.2,3.3, V.1, V.2, V.3)

9. Cmnas, koMnoHeHTsl, (haza. Buapl (a3 B MeTalIM4ecKuX CrjiaBax.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6, ¥.7),0K03 3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1, V.2, ¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, ¥.7), [IK2.1 (3.1,
32,33,34,V¥.1,V.2,V.3,V4),1IK2.2 (3.1,3.2, V.1, V.2),11K2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

10.  Jlmarpamma COCTOSIHMS CIUIaBa, KOMIOHEHTBI KOTOPOro 00pa3yloT MEXaHUYECKHE CMECH.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
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¥.3),1IK1.2(3.1,3.2,V¥.1,¥.2,¥.3),1IK1.3(3.1,3.2,33, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,V¥4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)

11.  JlmarpamMma COCTOSIHUS CIIJIaBa, KOMIOHEHThI KOTOPBIX HEOTPAHUYEHHO PACTBOPUMBI B TBEPJIOM
cocrosHuu. OK1 (3.1,3.2,3.3,3.4,3.5, V.1, V.2, V3,V4,V.5 V.6,¥.7,¥.8,V.9), 0K2 (3.1, 3.2,3.3,
V.1,¥.2,V3,¥4,V.5,V.6,¥.7),0K03 (3.1,3.2,3.3, V.1, ¥.2, V.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5
3.1,3.2,¥.1),0Ké6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2,3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9
(3.1,3.2,V¥.1,¥.2), OK10 (3.1, 3.2,3.3,3.4,3.5,¥.1,¥.2, V.3, V.4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5,
V.1,V¥.2,¥.3),11K1.2(3.1,3.2, ¥.1,¥.2,¥.3),1IK1.3 (3.1,3.2,33,¥.1,V.2,¥3,¥V4,V.5 V.6, V.7,
[1IK2.1 (3.1,3.2,3.3,3.4,V.1,¥.2,¥.3,V.4),1IK2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1, 3.2, 3.3, V.1, V.2,
Vv.3)

12.  Jlmarpamma COCTOSIHHS CIIJIaBa, KOMIIOHEHTBI KOTOPOTO OTPAaHHMYEHHO PACTBOPUMBI B TBEPIOM
COCTOSIHUH.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),IIK1.3(3.1,3.2,3.3, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

13. JlnarpamMma COCTOSIHUS CIIJIaBa, KOMIIOHEHTHI KOTOPOTO 00pa3yroT xuMmudeckoe coeauaerune. OK1
(3.1,3.2,33,34,35,V.1,¥.2,¥3,V4,V.5 V.6,Y.7,¥8,¥.9),0K2 (3.1,3.2,33, V.1, V.2, V.3,V .4,
v.5,V¥.6,¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2, ¥.1),0K6
(3.1,3.2,¥.1),0K7 (3.1, 3.2,3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2, V.1, V.2),
OK10 (3.1,3.2,3.3,3.4,3.5,¥.1, V.2, V.3,V 4,V¥.5),1IK1.1(3.1, 3.2,3.3, 34, 3.5, V.1, V.2, ¥.3), IIK1.2
(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3(3.1,3.2,3.3, V.1, ¥.2, V.3,V 4,V.5, V.6, V.7), [IK2.1 (3.1, 3.2, 3.3,
34,V.1,¥.2,¥.3,V.4),1IK2.2 (3.1,3.2, V.1, ¥.2), [1IK2.3 (3.1, 3.2,3.3, V.1, V.2, V.3)

14.  JImarpamma cocrosinust «Fe-Cy»

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 V.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, V.3,V 4,V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,¥.2,¥.3,¥.4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

15.  Kiaccudukanus xene3oyriepoaucThiX CIUIABOB 110 paBHOBECHOU CTPYKTYpeE.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4,V5 V6 VY7 Y8 VY.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4, V.5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
Vv.1, ¥V.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,V.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, V.3,V 4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V¥.1,¥.2,V.3,V.4),11K2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

16.  MexaHuuyeckue CBOMCTBA U UCIBITAHUS METAILJIOB.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 VY7 Y8 VY.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4, V.5 V.6 V.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
VY.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,V.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, V.3, ¥4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥.4),IIK2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

17.  HWcnelTanue MeTaioB Ha pacTsbkeHre. OCHOBHBIE XapaKTePUCTUKN MEXaHUYECKUX CBOMCTB.

OK1 (3.1,3.2,3.3,3.4,35,¥.1,¥.2,V.3,¥4,V5,V.6,Y.7,V.8,¥.9),0K2 (3.1,3.2,33, V.1, V.2,
V.3,Y4,V.5,V.6,¥.7), 0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2,3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK9 (3.1,3.2,
v.1,¥.2),0K10 (3.1, 3.2,3.3,3.4,3.5, V.1, V.2, V.3, V.4, V.5),1IK1.1(3.1, 3.2, 3.3,3.4,3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3), [IK1.3 (3.1,3.2,3.3, V.1, V.2, V.3,V 4, V.5,V.6,¥.7), [IK2.1 (3.1,
3.2,33,34,Y.1,¥.2,¥.3,¥4),1IK2.2 (3.1,3.2, V.1, ¥.2),[1K2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)
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18.  Merobl U3MEPEHNUS TBEPAOCTH METAILIOB.

OKlI1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V.3, ¥4, V5 V.6, ¥.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V¥.4,V¥.5, V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, ¥V.1, ¥.2), OKO05 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2, V.1, V.2, ¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, ¥.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

19.  Ilnactuueckas u ympyras aedopmanuu. Mexanusm aedopMaryu.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, ¥4, V5 V.6, ¥.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V¥.4,V¥.5, V.6, V.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3),1IK1.3 (3.1,3.2, 3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

20.  CrpykTypa H CBOWCTBA IIIACTHYECKH Ne(OPMHUPOBAHHOTO METAJIA, UX U3MEHEHHE MTPHU HarpeBe
(TexcTypa, HaKJIeI, BO3BPAT, PEKPUCTAIIU3AINA).

OKl1 (3.1,3.2,3.3,34,35,V.1,¥.2, V3, V4, V5 V.6 VY.7, V.8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V¥.4,V¥.5, V.6, V.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
V¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, ¥.2,¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

21.  OmpexaeneHue u BUIBI TEPMUIECKON 00pabOTKH.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4, V5 V.6, V¥.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2,
V.3,¥.4,V¥.5, V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),[IK1.2 (3.1,3.2, V.1, ¥.2,¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥.4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

22.  IlpesparieHus B cIiaBax IpH HarpeBe U OXJIAKICHUH (TepMUYECKON 00paboTke). Bumbl
00pa3yIoIIuX CTPYKTYP.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V.3, ¥4,V¥5 V.6, V¥.7, V8, V¥.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V¥.4,V¥.5 V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
Vv.1,¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3), [IK1.2 (3.1,3.2, V.1, ¥.2,¥.3),1IK1.3 (3.1,3.2, 3.3, V.1, ¥.2, V.3, ¥4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V¥.1,V.2,¥.3,V4),1IK2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1, 3.2,3.3, V.1, V.2, V.3)

23. Bunbr omxura. Hopmanuzarusi.

OKl1 (3.1, 3.2,3.3,34,35, V.1, V.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6, V¥.7),0K03 3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, ¥V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1, V.2, ¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V¥.1,V.2,V.3,V4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

24.  3akanka. OTmyck.

OKl1 (3.1, 3.2,3.3,34,3.5, V.1, V.2, V.3, V4,V5 V.6 V.7, V8 VY.9), OK2 (3.1,3.2,3.3, V.1, V.2,
V.3,V4,V5 V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, v¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, ¥.2,¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, ¥.2, V.3)

25.  Crapenue. Tepmomexanunueckas o0paboTKa.
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OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4,V¥.5 V.6,¥.7), OK03 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK04 (3.1, 3.2, V.1, V.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
¥.3),1IK1.2(3.1,3.2,V¥.1,V.2,¥.3),1IK1.3(3.1,3.2,33, V.1, ¥.2,¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,V¥4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)

26.  JledekTsl TepMUYecKOil 00pabOTKH.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, ¥4, V5 V.6, V¥.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4 V5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
¥.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3(3.1,3.2,3.3, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

27.  XUMHKO-TepMHUYecKas 00pabOTKa METaJIOB.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3(3.1,3.2,33, V.1, V.2, V.3,V 4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V.1,¥.2,¥.3,¥4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

28.  TpebGoBanusi, mpeabsBIsieMble K KOHCTPYKIIMOHHBIM MaTepraiaMm. MeTo bl TOBBIIICHUS HX
KOHCTPYKTUBHOM MPOYHOCTH.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V5 V.6 V.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0Ké6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
Vv.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3 (3.1,3.2,3.3, V.1, V.2, V.3, ¥4, V.5, V.6, ¥.7), [IK2.1 (3.1,
32,33,34,V¥.1,V.2,¥.3,V4),11IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

29.  Kiaccudukanus MmaTepuagoB 1o Ha3HAYEHUIO.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4,V5, V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6 V.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0Ké6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3), IIK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3,V 4, V.5 V.6, V.7), [1IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,V4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

30. Cranu. Bnugaue yriepoaa u npuMeceid Ha CBOMCTBA CTaJIeH.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6 V.7),0K03 3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, ¥.7), [IK2.1 (3.1,
3.2,3.3,34,V¥.1,V.2,¥.3,V4),1IK2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1, 3.2,3.3, V.1, V.2, V.3)

31.  Bwuapl, MapKupOBKa, CBOMCTBA U MPUMEHEHHUE YIIIEPOUCTBIX CTATEH.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2,
V.3,V4,V¥5 V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1, V.2, ¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, ¥.2, V.3)

32. JlerupoBanue cranei. BiausHue Ierupyromux 3J€EMEHTOB Ha CBOMCTBA CTaJIEH.

OKl1 (3.1, 3.2,3.3,34,35, V.1,¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
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V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,V¥.1,V.2,¥.3),1IK1.3(3.1,3.2,33, V.1, ¥.2,¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,V4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, ¥.2, V.3)

33.  MapkupoBka, CBOWCTBA, IPUMEHEHUE aBTOMATHBIX CTaJICH.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, ¥.2,¥.3),1IK1.3 (3.1,3.2, 3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)

34. Buppl, coctaB u Ha3HAYEHUE CTAJIEN C BBICOKOM IJIACTUYHOCTHIO U CBAPUBAEMOCTHIO
(CTPOUTENBHBIX, IEMEHTYEMBIX, YITyUYIIaeMbIX)

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3),1IK1.3 (3.1,3.2, 3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

35.  Kunaccudwukamms u cTpoeHne 9yryHoB. JIuTeliHbIe CBOWCTBA YYT'YHOB.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4,V5 V.6, V¥.7, V8, V¥.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V5 V.6 V.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,¥.2,¥.3,¥.4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

36.  Bwuapl, cTtpoeHue, CBOICTBA, MapKUPOBKA, TPUMEHEHUE CEPhIX UYT'YHOB.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4,V¥.5 V.6, ¥.7), OK0O3 (3.1, 3.2, 3.3, V.1, V.2, V.3), OK04 (3.1, 3.2, V.1, V.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V.4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, V.3,V 4,V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,¥.2,¥.3,¥.4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

37.  Bwupabl, cTpoeHHe, CBOIICTBA, MAaPKUPOBKA, IPUMEHEHNE BHICOKOIIPOYHBIX YYT'YHOB.

OKl1 (3.1, 3.2,3.3,34,35, V.1, V.2, V.3, V4,V5, V.6, V.7, V8, ¥.9), OK2 (3.1, 3.2, 33, V.1, V.2,
V.3,V4, V.5 V.6 VY.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
Vv.1, ¥V.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,V.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, V.3,V 4,V¥.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V¥.1,¥.2,V.3,V.4),11K2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

38.  Bwuaebl, cTpoeHue, CBOICTBA, MapKUPOBKA, IPUMEHEHUE KOBKUX YyT'YHOB.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 VY7 Y8 VY.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4, V.5 V.6 V.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1, V.2, ¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, ¥.7), [IK2.1 (3.1,
32,33,34,V¥.1,V.2,V.3,V4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

39.  Mens u ee cBoiicTBa. Buabl, MapkupoBKa, CBOWCTBA U PUMEHEHNE METHBIX CILTABOB.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5, V.6, V.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
v¥.1),0Ké6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2 (3.1,3.2, ¥.1, V.2, ¥.3),1IK1.3 (3.1,3.2, 3.3, V.1, ¥.2, V.3, V.4, V.5, V.6, ¥.7), [IK2.1 (3.1,
32,33,34,¥.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)
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40. AJIOMHHMI U €ro CBOMCTBA. BUJIbI, MADKMPOBKA, CBOMCTBA U IPUMEHEHUE AJIFOM MHUEBBIX
CILIaBOB.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4,V5 V.6, V.7 V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2,
V.3,V4,V¥5 V.6 V.7),0K03 3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
V¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3 3.1,3.2,3.3, V.1, V.2, V.3, ¥4, V.5, V.6, ¥.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

41. Marnuii u ero csorictsa. Buabl, MapKupoBKa, CBOMCTBA U IPUMEHEHNE MAarHUE€BBIX CILUIABOB.

OKl1 (3.1, 3.2,3.3,34,35, V.1, V.2, V3, V4,V5 V.6, V.7 V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2,
V.3,V4,V¥5 V.6 V.7),0K03 3.1, 32,33, V.1, ¥.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3 3.1,3.2,3.3, V.1, V.2, V.3, ¥4, V.5 V.6, ¥.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,¥V4),11IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

42. Turan u ero cBolicTBa. Bunipl, MapKupOBKa, CBOMCTBA M IPUMEHEHUE TUTAHOBBIX CILUIABOB.

OKl1 (3.1, 3.2,3.3,34,35,V.1,¥.2, V3, V4,V5 V.6, V.7, V38, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6 V.7),0K03 3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3 (3.1,3.2,3.3, V.1, V.2, V.3, ¥4, V.5, V.6, ¥.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,V4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

43.  CpolicTBa M IpUMEHEHNE OCPHILTHS.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4,V5 V.6, V.7 V38, V¥.9), 0OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6 V.7),0K03 3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0Ké6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
Vv.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3 (3.1,3.2,3.3, V.1, V.2, V.3, ¥4, V.5 V.6, ¥.7), [IK2.1 (3.1,
3.2,33,34,¥.1,V.2,¥.3,¥4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

44,  Bugsl koppo3uu. CriocoObl 3alUTHI OT KOPPO3HUH.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6 V.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0Ké6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),1IK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, ¥4, V.5 V.6, ¥.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,V4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

45.  Buppl, cocTaB v NpUMEHEHHE KOPPO3UOHHO-CTOMKHUX MaTepUaIOB.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6, V.7),0K03 3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2,3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
Vv.3),1IK1.2 (3.1,3.2, V.1, V.2, ¥.3), IIK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, V.4, V.5 V.6, V.7), [IK2.1 (3.1,
32,33,34,V¥.1,V.2,V.3,V4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

46.  Bupsl, cocTaB, MapKHpOBKa CBOMCTBA M MPUMEHEHHE MAarHUTHOTBEP/IBIX MaTEPUAJIOB.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6, V¥.7),0K03 3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), IIK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
Vv.3),1IK1.2(3.1,3.2, V.1, V.2, ¥.3),1IK1.3 (3.1,3.2,3.3, V.1, V.2, V.3, V4, V5, V.6, ¥.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,¥4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

47.  Bupsl, cocTaB, MapKHpPOBKa CBOMCTBA M MPUMEHEHHE MarHUTHOMATKMX MaTepHUalloB.

OK1 (3.1,3.2,33,34,35,V.1,¥.2, Y3, Y4,V5 VY6, VY.7 Y8 VY.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4,V¥5, V.6, ¥.7),0K03 (3.1, 3.2,3.3, V.1, V.2, V.3), OK04 (3.1, 3.2, V.1, V.2), OKO5 (3.1, 3.2,
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¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
¥.3),1IK1.2(3.1,3.2,V¥.1,V.2,¥.3),1IK1.3(3.1,3.2,33, V.1, ¥.2,¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,V4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, V.2, V.3)

48. Bunpl, cocraB, MapKUpOBKa CBOMCTBA U IPUMEHEHHUE ITPOBOIHUKOB.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V5 VY6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
¥.3),1IK1.2(3.1,3.2,V¥.1,¥.2,¥.3),1IK1.3(3.1,3.2,3.3, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

49.  Bwugpl, cocTaB, MapKHUpPOBKA CBOMCTBA M TPUMEHEHUE TIOJTYITPOBOTHUKOB.

OKl1 (3.1, 3.2,3.3,34,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V.5 V.6 VY.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V.4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),IIK1.3(3.1,3.2,3.3, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

50.  Bwuasl, cocTaB, MapKHpPOBKA CBOMCTBA M IPUMECHEHHE TUIICKTPHKOB.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4, V5 V6 V.7 V8 V.9), 0OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4 V5 V.6 V.7),0K03 (3.1,3.2,33, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, ¥.3, V4, V.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,¥.2,¥.3,¥.4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

51.  Kiaccudukanus HHCTpyMEHTaIbHBIX MaTepuanioB. TpedoBaHus, TPEABIBISIEMbIC K CTAIIAM IS
M3TOTOBJICHUS PEXKYIIET0 HHCTPYMEHTA.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 V.7 V8 V.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4, V.5 V.6 V.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥V.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
Vv.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,¥.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, ¥.3, V.4, V¥.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,¥.1,¥.2,¥.3,¥.4),I1K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2,3.3, V.1, V.2, V.3)

52.  Bwuapl, cocTaB, MapKHpPOBKa, CBOMCTBA U IPUMEHEHHUE CTaJIeH JIIsl U3TOTOBIICHUS PEXKYIIETr0o
MHCTpYMEHTA (YIJIEpOAUCTHIX, JIESTUPOBAHHBIX, OBICTPOPEKYIITUX).

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 VY7 Y8 VY.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4, V.5 V.6 V.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
VY.1, ¥V.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,V.1,¥.2,¥.3),lIK1.3(3.1,3.2,3.3, V.1, V.2, V.3,V 4, V.5, V.6, V.7), [IK2.1 (3.1,
3.2,33,34,V¥.1,¥.2,V.3,V.4),11K2.2 (3.1,3.2, V.1, V.2),[IK2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

53.  Bwuasl, cocTaB, MapKHpPOBKa, CBOMCTBA U MPUMEHEHHE MaTePHAIIOB JJIsl U3TOTOBICHUS
WHCTPYMEHTOB 00paObOTKH METAJJIOB IaBJICHUEM.

OKl1 (3.1, 3.2,3.3,3.4,35, V.1, ¥.2, V3, V4,V5 V6 VY.7 Y8 VY.9), OK2 (3.1, 3.2, 3.3, V.1, V.2,
V.3,V4, V.5 V.6 V.7),0K03 (3.1,3.2,3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKOS5 (3.1, 3.2,
¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
VY.1, V.2), OK10 (3.1, 3.2, 3.3, 3.4,3.5, V.1, V.2, V.3, V4, V.5), [IK1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2,V.1,¥.2,¥.3),lIK1.3(3.1,3.2,33, V.1, V.2, V.3, ¥V.4,V¥.5, V.6, V.7), [IK2.1 (3.1,
32,33,34,V.1,¥.2,¥.3,¥4),11K2.2 (3.1,3.2, V.1, ¥.2), [IK2.3 (3.1,3.2, 3.3, V.1, ¥.2, V.3)

54.  CnocoObl OTy4YeHUs CTalld BEICOKOTO KayecTBa.

OKl1 (3.1, 3.2,3.3,34,35, V.1,¥.2, V3, V4, V5 V.6, V.7, V8, V¥.9), OK2 (3.1, 3.2, 33, V.1, V.2
V.3,V4,V¥5 V.6, ¥.7),0K03 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK04 (3.1, 3.2, V.1, ¥.2), OKO05 (3.1, 3.2,
v¥.1),0K6 (3.1, 3.2, ¥.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OK8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
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V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, ¥.2, V.3, V4, V.5), [IKI1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),1IK1.2(3.1,3.2, V.1, V.2, ¥.3),IIK1.3 (3.1,3.2,3.3, V.1, ¥.2, V.3, V.4, V.5, V¥.6, ¥.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,¥4),1IK2.2(3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

55.  IIpokaTHOe NpOU3BOJICTBO.

OK1 (3.1,3.2,33,34,35,V.1,¥.2,¥3,Y4,V5 VY6, Y.7 Y8 VY.9), 0K2 3.1, 3.2, 3.3, V.1, V.2,
V.3,V4,V¥5,V.6,¥.7), OK03 (3.1, 3.2, 3.3, V.1, ¥.2, V.3), OK04 (3.1, 3.2, V.1, V.2), OKOS5 (3.1, 3.2,
Vv.1),0K6 (3.1, 3.2, V.1),0K7 (3.1, 3.2, 3.3, V.1, ¥.2), OKS8 (3.1, 3.2, 3.3, V.1, V.2, ¥.3), OK9 (3.1, 3.2,
V.1, ¥.2), OK10 (3.1, 3.2, 3.3, 34, 3.5, V.1, V.2, V.3, V4, V.5), [IKI1.1(3.1, 3.2, 3.3, 3.4, 3.5, V.1, V.2,
v.3),11IK1.2(3.1,3.2, V.1, V.2, ¥.3),1IK1.3 (3.1,3.2,3.3, V.1, V.2, V.3, V.4, V.5, V¥.6, ¥.7), [IK2.1 (3.1,
32,33,34,¥.1,V.2,¥.3,¥4),1IK2.2 (3.1,3.2, V.1, V.2),[1K2.3 (3.1, 3.2, 3.3, V.1, V.2, V.3)

Onenka «5» cTaBUTCS B TOM ClIydae, €ClId CTYJEHT:

a) 0OHapyKMBAET MOJHOE MOHUMAHHUE CYLTHOCTH PacCMaTPUBAEMBbIX SIBICHUN U 3aKOHOMEPHOCTEH,
3HaHUE 3aKOHOB M TEOPHIA, YMEET MOITBEPIUTH UX KOHKPETHBIMHU IIPUMEPAMH, IPUMEHHUTH B HOBOM
CUTYallW ¥ TPH BHITIOJTHEHUH MTPAKTHYECKHUX 3a/IaHUH;

0) IaeT TOYHOE OIpEIeIeHUE U UCTOJIKOBAaHNE OCHOBHBIX MOHATHH, 3aKOHOB, TEOPHIA, a TaKXKe
MPaBUIILHOE ONIPEICTICHNE BEIMYMH, UX SIUHHI] U CTIOCOO0B U3MEPEHUS;

B) TEXHHYECKH T'PAMOTHO BBITIOJHSCT YE€PTEXKH, CXEMBI, TPAQHKH, COMTyTCTBYIOUINE OTBETY, TPABUIHHO
3anuchIBaeT GOpMyIIbl, MOJIB3YSICh MPUHATON CUCTEMOM YCIOBHBIX 0003HAUYEHUI;

I') IPY OTBETE HE MOBTOPSET IOCIOBHO TEKCT y4eOHHKA, a yMEET 0TOOpaTh TJIaBHOE, 0OHAPYKUBAET
CaMOCTOSITEIIEHOCTh M apT'yMEHTHPOBAHHOCTh CY)KJICHHI, yMEET YCTAHOBHUTD CBSI3b MEX/Y H3ydaeMbIM H
paHee U3y4eHHBIM MaTEPUAJIOM TI0 KYPCY, a TAK)KE C MaTEpUaiOM, YCBOSHHBIM IIPH U3YYEHUH JIPYTHX
CMEXHBIX MPEIMETOB;

1) yMEeT MOJKPENUTh OTBET;

€) YMEeT JeJIaTh aHaJin3, 00001IeHNs 1 COOCTBEHHBIEC BHIBOIBI 10 JAHHOMY BOIIPOCY;

) YMEET caMOCTOSITENIbHO M pallMOHAJIBHO PaboTaTh ¢ y4eOHMKOM, JOTOJIHUTEIBHOM JIUTEpPaTypol U
CIPaBOYHUKAMH.

Onenka «4» cTaBUTCS B TOM ClIy4ae, €CJId OTBET YAOBIETBOPSET HA3BaHHBIM BbIlIe TPEOOBAHUSAM, HO
yJanumes:

a) IOTMYCKaeT OJIHY HerpyOyto omuOKy uiau He 0oJiee IBYX HEJJOUETOB U MOKET UX UCIIPABUTD
CaMOCTOSITEJIHO, UJTU MPU HEOOIBIION MOMOIITY YUUTES;

0) He o0aiaeT 10CTaTOYHBIMU HaBBIKAMU pabOTHI CO CIIPABOYHOM JTUTEpaTypoil ( HampuUMep, y4eHUK
yMeeT Bce HalTH, MPaBUILHO OPUEHTUPYETCS B CIIPABOUHUKAX, HO paboTaeT MEAJICHHO).

OHGHKa «3» CTaBHTCS B TOM ci1ydac, €Cli yqamnﬁc;l IIpaBHUJIBHO IIOHUMACT (1)I/I3I/I‘16CKYI-O CYHOIHOCTb
pacCMaTpUuBaACMbIX SIBJICHHH U SaKOHOMepHOCTeﬁ, HO ITIpHU OTBCTC!

a) O6H3py>KI/IBaCT OTACIBbHBIC Hp06eHBI B YCBOCHHHU CYHICCTBCHHBIX BOIIPOCOB KypcCa (I)I/ISI/IKI/I, HC
MPEIATCTBYIOINC I[aaneﬁmeMy YCBOCHHUIO TPOTPAMMHOTI'O MaT€pHraJia,

6) HCIBITBIBACT 3aTPYAHCHUA B IPUMCHCHUN 3HaHPII>i, HCO6XOI[I/IMBIX I PCUICHHA 3a/la4 pa3JIMYHbIX
THUIIOB, IIpH 00BICHEHU U KOHKPCTHBIX (I)I/ISI/I‘IGCKI/IX SIBJICHUM Ha OCHOBE TCOPUHU U 3aKOHOB, UJIU B
NOATBCPIKACHUN KOHKPCTHBIX IIPUMEPOB IMPAKTHUYCCKOT'O IIPUMCHCHUS TCOPHU,

B) OTBCYACT HCIIOJIHO Ha BOIIPOCHI YHUTCIIA ( yIryCkast u OCHOBHOC), HJIX BOCTIPOU3BOJAUT COACPIKAHUC
TCKCTa y‘{e6HI/IKa, HO HCAOCTATOYHO IMOHUMACT OTACIBHBIC ITOJIOKCHU A, HMCIOIIKUE BAXXHOC 3HAYCHUC B
O9TOM TCKCTC,

r) 06Hapy>1<HBaeT HEJOCTATOYHOE IIOHUMaHME OTACIbHBIX MOJ0KEHUM IIpu BOCIIPOU3BCACHUUN TCKCTA
y‘{e6HI/IKa, HJIM OTBCYACT HETIOJIHO HAa BOIIPOCHI YIUTECIIA, JOITYCKasd OJHY-JBC FPY6BIC OIIINOKH.

OLICHKE[ «2» CTaBUTCS B TOM cJIydac, CCJIM YUCHUK:

a) HC 3HACT U HC IOHUMACT 3HAYUTCIIbHYIO UJIM OCHOBHYIO YAaCTh IIPOTrPaMMHOTO MaTC€pHradlia B IIPCACIax
MOCTAaBJICHHBIX BOIIPOCOB,

6) WJIA UMEET ¢Ia00 C(I)OpMy.TII/IpOBaHHBIe W HCTIOJIHBIC 3HAHUA U HC YMECT NPUMCHSATHL X K PCIICHHIO
KOHKPCTHBIX BOIIPOCOB U 3aJia4 110 06pa3uy " K IMIPOBCACHUIO OIIBITOB,
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B) WM IIPH OTBETE JAOIYCKAeT 0ojiee IBYX rpyObIX OIIMOOK, KOTOPBIE HE MOXKET UCIPABUTH JTaKe IIPU
IIOMOIIY YYUTEJIS.
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