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1. IEJTA OCBOEHMSI IM CLUIIJIMHBI (MOYJI5D)

1.1 | [Tpro6pcTH 3HAaHUS O CBOWCTBAX MPUMEHIEMBIX MaTEPHAIOB M HA MX OCHOBE OIPEAENATH KPYT 3a7ad B paMKax
MOCTABJIEHHOM 1IeJIH U BEIOMPATh ONTUMAIBHBIE CIOCOOBI UX PEIICHHUS.

2. MECTO JUCIIMITIJINHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.B
2.1 | TpeOoBaHus K NpeJBapUTEIbHOMI OATOTOBKE 00y4Yal0LIerocs:
2.1.1 | ®usuka
2.1.2 | Xumus
2.2 | JucuunianHbl (MOAYJIM) H NPAKTHKH, ISl KOTOPLIX OCBOCHHE AAHHOI AMCIMILIMHBI (MO1Y.Is1) HE00X0AMMO KaK
npejuiecTByoniee:

2.2.1 | Texauueckas dKCIUTyaTalys aBToMOOuIIei

2.2.2 | OkcrulyaTalliOHHBIE MaTePUaIbl

2.2.3 | BeimonHeHue, MOArOTOBKa K MPOLIEAYPE 3aIUTHI U 3aIIXTa BBITYCKHOW KBaTH()PUKAIUOHHON pabOThI

3. KOMIIETEHLIM Y OB YYAIOILETOCS1, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHS AUCLIATLIAHBI
(MOJIYJIST)

YK-2: Crioco0eH onpenessiTh KPYr 3a1a4 B paMKaX MOCTABJIEHHON 1[eJIH H BHIOHPATh ONTHMAJIbLHBIE CIIOCOOBI HX pelIeHus],
HCXOAS U3 AeHCTBYIOIINX MPABOBBIX HOPM, HIMEIOLINXCS PECYPCOB M OTPAHHYEHHI

I/IHmeaTop JOCTHIKCHU S KOMIICTCHIINN

YK-2.3: IlnanupyeT peaju3amnuio 3aJa4 B 30He CBOell 0TBETCTBEHHOCTH C Y4€TOM HMEIOIINXCS PecypPCcoOB M OrpaHUYEeHUI,
AeiiCTBYIOIMX IPABOBBLIX HOPM

YK-2.4: BoInoJiHsIET 32/1a4M B 30HE CBO€if 0TBETCTBEHHOCTH B COOTBETCTBUH € 3aIIAHHPOBAHHBIMH Pe3yJIbTATAMHA U
TOYKAMH KOHTPOJISI, MPH HEOOXOAMMOCTH KOPPEKTHPYET COCOOBI pelIeHns 3a1a4

YK-8: Crioco0eH co31aBaTh H MONIEP:KABATH B MOBCETHEBHOI KU3HH U B IPO(ecCHOHAIBHOM IeITeILHOCTH §e30MacHbIe
YCJIOBHS JKH3HEAESITETLHOCTH AJIs1 COXPAHEHHS MPHPOIHOM cpelbl, o0ecnedeHns] yCTOHYHBOr0 Pa3BUTHS 001IeCTBA, B TOM
YyucJie PU yrpo3e U BOSHUKHOBEHHH YPe3BbIYAHHBIX CUTYAllMii M BOEHHBIX KOH(IUKTOB

HHZ[HKaTOp JAOCTHKCHUS KOMIIETCHIIUH

VK-8.1: AnaausupyeT (paKkTOpPbI BPEIHOI0 BIAUSIHUS 3JIEMEHTOB cpelbl 00MTaHUSA (TEXHUYECKUX CPEACTB, TEXHOJOTHYECKHX
NMPOLECCOB, MATEPUAJIOB, 31aAHUI M COOPYKeHMIi, IPUPOIHBIX U COLMAIBHBIX SBJIEHHUI)

VK-8.2: Unentudunupyer onacHsle H BpeaHble (PAKTOPbI B pAMKaX 0CYIIECTBJIsIEMOIi e TeJTbHOCTH

IK-2: Cnoco6HOCTh PYKOBOAHTH PA00TAMH IO TEXHHYECKOMY 00CTY;KHBAHHIO U PEMOHTY aBTOTPAHCIOPTHBIX CPE/CTB,
OPraHN30BBLIBATH PEMOHTHONPO(HIAKTHYECKHE PAGOTHI B
COOTBETCTBHH C TPeOGOBAHUSIMH OPTaHU3ALUU-U3TOTOBUTEISA H CEPBHCHOTO IIEHTPa

HHZ[HK&TO]) JOCTHIKCHU S KOMIICTCHIINN

ITIK-2.1: Onpeaensier NOTPe0GHOCTH B PACXOJHBIX MaTepHaJIax JJisl IPOBeJeHUs] PadoT N0 TEXHUYECKOMY 00C/IyKUBAHUIO U
PEMOHTY ABTOMOOHJISl H €r0 KOMIIOHEHTOB

B pe3yabTaTe 0cBOeHUS AUCUMILIMHBI (MOAYJIs) 00yUaroIuiics 10J5KeH

3.1 |3HaThb:

3.1.1 | HOTpeOHOCTH B pacXOHBIX MaTepUaiax I NPOBEICHHS PA0OT MO TEXHUYECKOMY OOCITYKMBAHUIO K PEMOHTY
aBTOMOOWIS U ero koMroHenTos I1K-2.1

3.1.2 | haxTOPHI BpeTHOTO BIHMSHUS JIECMEHTOB CPeIbl OOMTaHUS (TEXHUIECKHX CPEACTB, TEXHOJIOTHIECKHUX IPOIIECCOB,
MaTepuaoB, 3aHUH U COOPYKEHHH, TPUPOIHBIX M COIMAIBHBIX sBeHnui) YK-8.1

3.1.3 | 3a1aun B 30HE CBOEH OTBETCTBEHHOCTH C Y4E€TOM MMEIOLIUXCSI PECYPCOB M OTPAHUYEHUI, JEHCTBYIOIUX IPABOBBIX HOPM
VYK-2.3

3.2 | YmeThb:

3.2.1 | mpeHTHUIIMPOBATH ONIACHBIC M BpeIHBIE (DAKTOPHI B paMKaX OCYIIECTBIIEMOH aeaTenbHOCcTH YK-8.2

3.2.2 | BBIOJHATH 337a4K B 30HE CBOEH OTBETCTBEHHOCTH B COOTBETCTBUH C 3allJJAHUPOBAaHHBIMU PE3YJIbTaTaMU U TOUKAMU
KOHTPOJIS, IPH HEOOXOANMOCTH KOPPEKTHPYET CIIoco0s! penteHus 3agad YK-2.4

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIS)

Kon HaumeHoBaHMe pa3ie/1oB 1 TeM /BH] Cemectp | Yacos | Komneren- | Jlureparypa | Hure | Ilpumeuanue
3aHATHSA 3aHATHS/ / Kypc M PAKT.

Paszpnen 1. OcHoBBI MaTepHaoBeleHUS




1.1

Tema 1 CtpoeHne MaTepHanos.
Mertannsl ¥ UX CIIaBbl. MexaHUYeCKue
CBOJCTBa MaTepHaJIOB

CTtpoeHre MeTaljIoB U CIUIaBOB,
IuQy3HOHHBIE TPOLIECCHI B METAJLIE.
Tunsl cBsA3€H B TBEPABIX TENAX.
Kpucrammmaeckoe CTpoeHNE METAIIIOB.
Tumb! KPUCTAIINYECKUX PEIIETOK
MmetaioB. [Tonmumopdusm. AHuzoTponHs
CBOHCTB MeTa10B. CTpOCHHUE PealbHBIX
kpucTamioB. JledexTs
KPHCTAJTHUECKOTO CTpOeHuUs. Buipl
nedexToB, nx knaccupuxanys. Meros
OIIpeAeIeHNs TBePIOCTH. VIcTibITanus Ha
pacTsKeHHE U Ha YIapHYIO BA3KOCTb.
/JTex/

VYK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
Ol

1.2

Tema 1 CtpoeHue marepuaios.
Meraisl 1 X cIuiaBbl. MexaHHuecKkue
CBOMCTBA MaTEpPUAJIOB

CtpoeHne MeTalIoB U CIIIAaBOB,

1 dhy3nOHHBIE TIPOIIECCH B METaIIE.
Tumnel cBsi3ell B TBEPBIX TENaX.
Kpucrannuueckoe CTpOCHUE METAIIOB.
Tumbl KPUCTAIINYECKUX PELIETOK
MeTauioB. [TomumopduaM. AHU30TpOTTHS
CBOHMCTB MeTaI0B. CTpOCHHUE pPeallbHBIX
KpucTaiuioB. JledekTs
KPHCTAJUTHYECKOTO CTPOCHNUS. Bup
nedexToB, nx Knaccupuranus. MeToas
oIpeeneHus TBepoCTH. McbITaHus Ha
paCTsKEHUE U Ha YJApHYIO BSI3KOCTb.
/Cp/

16

VK-2.3 VK-

2.4 VK-8.1

YK-8.2 IIK-
2.1

JI.1J12.1J13.
1J13.2
€|

1.3

CpoiicTBa U NOKa3aTeNIN KauecTBa
Marepuana. MexaHudecKkue cBONCTBA.
JedopmaTtrBHbIe cBoMcTBa. [IpoYHOCTD,
METO/IbI OLIEHKH [IPOUYHOCTH. YIIpyrue
cBoiicTBa. CriennanbHbIe MEXaHIMIECKHE
cBoiicTBa. ['mapodusnyeckue cBOUCTBA.
BonocToiikocTth 1 K03 HUITHECHT
pa3MmsaryeHus. BiusHue Baa)kHOCTH Ha
CBOIicTBa MaTepuasoB. Teriopusnueckue
cBoiicTBa. CTaHaapTH3aLUys U yIIpaBlIeHUe
Ka4ecTBOM Ipoaykiuu. /JIex/

VK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1JI12.1J13.
1J13.2
€|

1.4

JIABOPATOPHAS PABOTA Nel.

1. Onpexnenenre TBEPIOCTH MaTEPUATIOB
2. MUKpPOCKOTIMYECKU aHAIIN3
MeTauioB /J1a6/

VK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1JI12.1J13.
1J13.2
€]

1.5

CBo¥icTBa ¥ MTOKa3aTeIHN KauecTBa
MaTtepuana. MexaHudeckue CBOMCTBA.
HedopmaTtuBHbie cBoiicTBa. [IpoYHOCTD,
METO/IbI OLIEHKH [IPOYHOCTH. YIIpyrue
cBoiicTBa. CrienuanbHbIe MEXaHUUECKHUE
cBoiictBa. ['mapodusnyeckre cCBOWCTBA.
BonocToitkocTth 1 K03(hHUITHEHT
pa3MmsryeHus. BiusHue BaakHOCTH Ha
CBOICTBa MaTepuainoB. Temropu3ndeckue
cBoiicTBa. CTaHaapTH3aLUs U yIIpaBlIeHUE
KayecTBOM mpoaykiuu. /Cp/

16

VK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
€|

Pazgen 2.




2.1

1. MuKpoCTpyKTypa
JKEJIe30YTIIEPOIUCTBIX CIIIaBOB B
PaBHOBECHOM COCTOSIHMU 2. 3aKajka
yraepoaucToi cramu 3. OTImyck
yrieponucToi ctanu 7. U3yyenue
MHUKpPOCTPYKTYPBI JIETHPOBAHHBIX CTanei
8. 3yueHne MUKPOCTPYKTYPBI [IBETHBIX
craBoB4 /J1a6/

VYK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
Ol

2.2

Tema 2 Teopusi CIIaBOB.
dopMupoBaHUE CTPYKTYPHI METAJUIOB U
CIUTABOB IPH KPUCTAITU3ALUN
@Da30BO-CTPYKTYPHBIHA COCTaB CILIABOB.
Merannuueckue craBbl. TBepbie
pacTBOpBI, XUMHYECKUE COCTUHECHHUS,
TeTepOTreHHbIE CUCTEMBI.
Kpucrannuszanus MeTaioB U CIIaBOB.
TepMoaMHaMUYECKHE OCHOBBI, MEXaHU3M
Y KMHETUKA KPUCTAJUIU3AIMHA METAIIJIOB.
MonuduurpoBanue. MeToast
YIIPOYHEHHUS CIIJIAaBOB

/JTex/

VK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
ol

23

Tema 2 Teopusi criaBoB.
@DopMHEpOBaHKE CTPYKTYPHI METAIIOB U
CIUIABOB IIPU KPUCTAJUIU3ALUI
®Da30BO-CTPYKTYPHBIN COCTAB CIUIABOB.
Mertannuueckue ciiaBbl. TBepable
PacTBOpBI, XUMUYECKUE COCTUHEHUS,
reTepPOreHHbIE CUCTEMBI.
Kpucrammmsanus MeTawioB U CIUTaBOB.
TepMmonuHaMHIYECKHUE OCHOBBI, MEXaHH3M
Y KHHETUKA KPUCTAJUIN3ALUH METAJIOB.
MomudunmpoBanre. MeTo bl
YIPOYHEHUS CIUIABOB

/Cp/

16

VK-2.3 VK-

2.4 VK-8.1

YK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
€]

24

Tema 3 CrunaBbl CUCTEMBI «KENe30-
YrIepom»

JluarpamMma cOCTOSIHUSI CUCTEMBI CIUIABOB
Fe-C. ®a3sl u CTPYKTypHBIE
COCTaBIISAIOIINE JHATPAMMBI,
KPHCTAJUNTMYECKOE CTPOEHHUE, CTPYKTYpa,
cBOMcTBa. JIMHUM AUarpaMMBl.
Kputnueckue Touku Ha quarpamme Fe-C.
Kraccudukanus yriepoaucTsix craiei u
HX MapKHpoBKa. BiusHue yrinepona n
NIOCTOSIHHBIX IIPUMECEH Ha CBOICTBA
cranmu. Yyrynst. Knaccuduxarms
gyryHoB. [Iporieccs! rpadutnzanmm.
Bnusanue yriepona, Mapraina, KpeMHHS,
cepsl U Gocdopa Ha CBOICTBA UYT'YHOB,
CKOPOCTH OXJaXXJeHUs. MapKkupoBKa
uyryHoB. Cepblif quyryH. KoBkuii uyryH.
Bricokonpounslit uyryH. CrienuanbHbIe
YyTYHBI

/JTex/

VK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
ol




2.5

Tema 3 CrunaBbI CHUCTEMBI «GKENIe30-
YrIepom»

JlmarpaMma COCTOSIHUSI CHCTEMEI CIIIIABOB
Fe-C. ®a3sl 1 CTPYKTypHBIE
COCTaBJIAIOIINE JHATPAMMBI,
KPHCTAJITHYECKOE CTPOEHUE, CTPYKTYpa,
cBoiicTBa. JIMHNM TUarpaMMel.
Kpurnueckue Touku Ha guarpamme Fe-C.
Kiaccudukanus yrinepoaucTsix craiei n
HX MapKHpoBKa. BiusHue yrinepona n
MIOCTOSIHHBIX IIPUMECEH Ha CBOICTBA
ctanu. Yyrynsl. Kimaccuduxauus
yyryHoB. [Iporiecchl rpaduTHzanum.
Bnmsaue yriepona, Mapraina, KpeMHHS,
cepsl 1 pocdopa Ha CBOWCTBA UYTYHOB,
CKOPOCTH OXJaXXJeHUs. MapKkupoBKka
uyyryHoB. Cepblif guyryH. KoBkuii uyryH.
Beicokonpounslii uyryH. CrienuainbHble
qyT'YHBI

Mp/

VYK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
Ol

2.6

Tema 3 CrutaBbl CHCTEMBI «GKEJIE30-
YLIIEpoOa»

Juarpamma cOCTOSIHUSI CUCTEMBI CILIaBOB
Fe-C. ®a3b1 u cTpyKTypHBIS
COCTaBJISIOIINE AUarpaMMBl,
KPUCTaJLINYECKOE CTPOEHHE, CTPYKTYpa,
cBoiicTBa. JINHUK AMAarpaMMBl.
Kputnueckue Touku Ha quarpamme Fe-C.
Knaccudurkarms yrnepoucTsix craneii n
WX MapKUpoBKa. BiusHue yriepoaa u
MIOCTOSIHHBIX NTpUMeceil Ha cBOlcTBa
cramu. Yyrynel. Kimaccudukanms
uayryHoB. [Iporeccs! rpadutnzanuu.
Bnusinue yriaepona, Maprasua, KpeMHUS,
cepsl 1 Gocdopa Ha CBOHCTBA UYT'YHOB,
CKOpOCTH OXJaxAeHus. MapkupoBka
yyryHoB. Cepblii uyryH. KoBkuit uyryH.
Bricokonpounslii uyryH. CrienuanbHble
YYTYHBI

/Cp/

14

VYK-2.3 VK-

2.4 VK-8.1

YK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
€|

2.7

Tema 4 MeTopl TEPMHUYECKON I XUMUKO-
TEPMHUYECKOI 00paboTKH

Teopus TepMHIECKOIH 00pabOTKH.
Juarpamma Ja>KA€HHOTO ayCTEHHTA.
Knaccudukanus BugoB TEpMOOOPaOOTKH.
Bunet omkura 1 poga: quddy3noHHbIH,
PpeKpUCTAIUTM3AIIMOHHBINA. BiusiHue
BEJIMYUHBI 3€pHA Ha CBOMCTBA CTaJH.

Omxur ¢ Gpa3oBoil nepeKpucTaIIn3aIHeii:

TIOJIHBIH, HETIOJIHBIA, H30TEPMUYECKHI
OTKHUT. 3aKajika cTaad MeTOIbl 3aKajlKH.
OTnyck cTajay U Ha3HAYECHUE OTITYCKa.
XUMHUKO-TepMHYecKast 00paboTKa CTaH.
du3nyecKkre 0CHOBBI XUMHUKO-
TepMHUIEeCKOH 00paboTKH

Mp/

YK-2.3 VK-
2.4 VK-8.1
VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
€}




2.8

Tema 4 MeTopl TEPMHUYECKON I XUMUKO-
TEPMHUYECKOI 00pabOTKH

Teopus TepMHIECKOH 00pabOTKH.
Juarpamma Ja>KA€HHOTO ayCTEHHTA.
Knaccudukanus BugoB TEpMOOOPaOOTKH.
Bumet omkura 1 poga: quddy3noHHbIH,
PpeKpUCTAIUTM3aIMOHHBINA. BiusHue
BEJIMYUHBI 3e€pHa Ha CBOMCTBA CTaJIH.
Omxur ¢ Gpa3oBoil nepeKpucTaLIU3aIHeHi:
TIOJIHBIH, HETIOJIHBIA, H30TEPMUYECKHIT
OTXHT. 3aKaika cTaind MeTo/ bl 3aKaIKH.
OTnyck cTajay U Ha3HaYCHUE OTITyCKa.
XUMHUKO-TepMUIecKas 00paboTKa CTaIH.
OuU3MUECKIEe OCHOBBI XUMHKO-
TepMHUIECKON 00paboTKH

/Cp/

16

VYK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
Ol

2.9

Tema 5 JlerupoBaHHble cTanu

@a3p1, 0OpasyeMble JTETHPYIOIIMHI
3JIEMEHTAMU C XKEJIE30M U YrIIEPOLOM.
BnusiHue erupyromux 3J1eMeHTOB Ha
nomumopdusm xenesa. Knaccupukarms n
MapKHUpoBKa cTanei. KoHCTpyKIInoHHbIE
MAaIIMHOCTPOUTENbHBIE JIETHPOBAHHBIE
CTaJIM: LEMEHTUPYEMBIE, YIydlllaeMble,
peccopHO-IIpyKUHHBIE cTanu. Ctanu
CIEIMAJIbHOTO Ha3HAUYEHUSI.
H3HOoCOCTOKIE MIapUKONOIINITHUKOBBIE
ctanu. KoHCTpyKIIMOHHBIE KOPPO3UOHHO-
CTOWKHE U )KapOCTOMKHE CTAJIHN U CIUIABHI.
2Kapomnpounsle cTanu.
HHcTpyMeHTaNbHBIE CTANIU U CIUIABBI.
Craym ¢ 0coOBIMH CBOWCTBAMU

Mp/

VK-2.3 VK-

2.4 VK-8.1

YK-8.2 IIK-
2.1

JI.1J12.1J13.
1J13.2
€|

2.10

Tema 5 JlerupoBaHHbIE CTaIU

®a3bl, 00pazyeMble JErHPYIOIIMH
JIIEMEHTAMH C JKEIE30M U YTIIEPOJIOM.
Bnusxue nerupyromux 3J7eMeHTOB Ha
nonumopdusm xeneza. Knaccupukanus u
MapKkupoBKa cTaneil. KoHcTpyKnoHHbIe
MAaIIMHOCTPOUTENIBHBIE JIETUPOBAHHbBIE
CTalu: IEMEHTUPYEMBIE, YITydIllaeMble,
peccopHO-NpYKUHHBIE cTany. CTanu
CIELIMAIBHOIO Ha3HAUEHMSL.
H3HOCOCTOMKHE MAPUKOIOAIINITHIKOBEIC
ctanu. KoHCTPYKIIMOHHBIE KOPPO3HOHHO-
CTOMKHE U 5KapOCTOMKHE CTallM U CILIABBI.
XKaponpounsle cranu.
HHCTpyMeHTaIbHBIE CTAlH U CILIABHI.
Cranu ¢ 0coObIMU CBOICTBAMH

/Cp/

16

VYK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
€]

2.11

JlaboparopHas pabora Ne3

1. IlocTpoeHue nuarpaMMbl COCTOSIHUS
JKEJIC30YTIIEPOTUCTHIX CILIaBOB 2. OTXKUT
1 HOpMaiu3auus cranu 3. Makpoananus
1 1e(heKTOCKOTIHS METAJIIOB 4.
ITnactudeckas gedhopmariys, HaKIeH 1
pEeKpUCTAIITM3AIS MeTa/uToB /J1ab/

VK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1JI12.1J13.
1J13.2
€]




2.12

Tema 6 1[BeTHBIC METAJUIBI U CILJIABBI
AoMUHUHN. ATIOMUHUEBBIE CILIABBI:
JUTHIC U Ie(OPMHUPOBaHHbIC.
Tepmuaeckast 06paboTka CIUIaBOB
amoMuHus. TUTaH U €ro CIUIaBhI.
CBoiicTBa, KiaccH(pUKAIUs CIIJIABOB
tuTaHa. Menp u ee crasel. Jlatynu u
OpOH3Bl. AHTU(DPUKIIMOHHBIC CILIABEL.
Marnuii u ero craBsl. bepunmii u ero
CIUTABBI

/Cp/

16

VYK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
Ol

2.13

Tema 7 Hemerannuyeckue MaTepyuabl
Kiaccndukanns nonuMepHbIx
MaTEepHAJIOB: TEPMOIUIACTUYHbIE
TEepMOPEaKTUBHEIEC TIOIHMEPHI.
IInacTmaccel, UX cocTaB, CBOMCTBA.
OnekTpuuecKre MaTepHalbl, pE3HHa.
Knesmue matepuansl. JlakokpacouHsle
Matepuainsl. Kepamuka. Crekino.
Jpesecuna. /Cp/

VYK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
€]

2.14

Tema 8 ITpon3BOACTBO HEPA3BEMHBIX
coequHeHunil. CBapka u naiika
DU3NKO-XUMHIECKUE OCHOBBI TIOJTyICHHS
cBapHOro coenuHeHus. Kiaccuguxarus
METOJIOB

cBapku. ['a30Bas cBapka M KUCIOPOIHAS
pe3ka. KonTakTHOH cBapKu.
OnexTpuyecKas JyroBasi CBapKH.

Pydnast qyroBast cBapka. ABTOMaTH9IecKast
cBapka noJ ciaoeM Qaroca. OCOOEHHOCTH
CBapKH B cpezie

3alUTHBIX ra3oB. [lnazmMeHHas cBapka.
DJeKTpOoLLIaKOBasl CBapKa.
VYnpTpa3BykoBas cBapka. CBapka
tperuneM. CBapka B3pbiBoM. CriocoObI
naiiku. TexHoIornyeckuii nmpouecc
naiiku. OcoOEHHOCTH CBapKU

miactMacce. HambleHue MaTepuanos.
ITomy4yeHnue Hepa3beMHBIX MaTEpHUaIOB
MeTOJIOM ckiienBanus. /I1p/

VK-2.3 VK-

2.4 YK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
€|

2.15

Tema 8 IIpou3BOACTBO HEPA3BEMHBIX
coequHeHmii. CBapka u maiika
DU3NKO-XUMHYECKUE OCHOBBI TTOJTy4EHHS
cBapHOTO coenmHeHms. Kitaccnduxars
METOJIOB

cBapku. ['a3oBas cBapka M KUCIOPOIHAs
pe3ka. KoHTakTHOM cBapKH.
OnexTpuUuecKas IyroBast CBapKH.

Pyunast qyroBast cBapka. ABToMaTH4ecKast
cBapka rof ciioeM ¢toca. OcobeHHOCTH
CBapKH B cperie

3aIIUTHBIX ra30B. [lna3smenHas cBapka.
OnekTpouIakoBas cBapkKa.
Vnerpa3BykoBas cBapka. CBapka
TperneM. CBapka B3psIBOM. CIIocoOBI
naiiku. TexHonornyeckuii mpouece
naiiku. OcOOEHHOCTH CBapKH

mractMacc. HambiieHne matepuasos.
INomyueHnue Hepa3beMHBIX MaTEPHAIIOB
MeTOZIOM ckierBanus. /Cp/

VK-2.3 VK-

2.4 VK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
€|

2.16

/DK3amen/

10

VK-2.3 VK-

2.4 YK-8.1

VK-8.2 IIK-
2.1

JI1.1J12.1J13.
1J13.2
€|

5. ®OHJ] OLIEHOYHBIX CPEJICTB




5.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALMH

1. Mertamnsl 1 ux cmiaBel. YK-2.3; VK-2.4; VK-8.1; YK-8.2; TIK-2.1

2. Mexannueckue cBoiictBa matepuanoB YK-2.3; YK-2.4; VK-8.1; YK-8.2; I1IK-2.1

3. CTpoeHHEe METAJIOB U CIUTaBOB, Auddy3ronHble mpouecchl B MeTamuie. YK-2.3; VK-2.4; VK-8.1; YK-8.2; T1K-2.1

4, Tunel cBsa3eit B TBepapix Tenax. Kpucramimueckoe crpoenne metamwioB. YK-2.3; VK-2.4; VK-8.1; YK-8.2; I1K-2.1

5. Tunbl kpucTaIMueckux perrerok MetamuioB. YK-2.3; VK-2.4; YK-8.1; YK-8.2; TIK-2.1

6. IMomumopdusm. Aruzotpomus cBoiictB MetaiioB. YK-2.3; YK-2.4; VK-8.1; YK-8.2; I1IK-2.1

7. Crtpoenue peanbHbix kpuctawioB. YK-2.3; VK-2.4; YK-8.1; YK-8.2; TIK-2.1

8. Hedextol kpuctammuaeckoro ctpoenus. YK-2.3; VK-2.4; VK-8.1; YK-8.2; T1K-2.1

9. Bunsl nedektos, ux knaccudukanusa. YK-2.3; VK-2.4; YK-8.1; YK-8.2; TIK-2.1

10. Mertonasl onpenenenust Teepaoctu. YK-2.3; YK-2.4; YK-8.1; YK-8.2; TIK-2.1

11. HcnblTaHus Ha pacTsbKEHME U Ha yaapHyro BsskocTe. YK-2.3; VK-2.4; VK-8.1; YK-8.2; I1K-2.1

12. dopMHpOBaHUE CTPYKTYPhl METAJIIOB U CIJIaBOB MpH kpuctammm3ammu YK-2.3; YK-2.4; VK-8.1; YK-8.2; TIK-2.1

13. ®dazoBo-cTpyKTYpHBIH cocTtaB craBoB. YK-2.3; VK-2.4; VK-8.1; YK-8.2; TIK-2.1

14. Mertammaeckue craBel. YK-2.3; VK-2.4; YK-8.1; VK-8.2; I1K-2.1

15. TBepable pacTBOPBI, XUMUUECKUE COSAMHEHUS, TeTeporeHnbie cuctembl. YK-2.3; YK-2.4; VK-8.1; YK-8.2; [1K-2.1

16. Kpucranmnuzanus meramwioB u ciiaBoB. YK-2.3; VK-2.4; VK-8.1; YK-8.2; TIK-2.1

17. TepMonuHaMIYeCKHe OCHOBBI, MEXaHM3M M KMHETHKA KpUCTAINIM3aIly MeTauioB. Momudummposarnune. YK-2.3; YK-2.4;
VK-8.1; YK-8.2; TIK-2.1

18. Mertons! ynpouneHus ciaBoB YK-2.3; YK-2.4; VK-8.1; YK-8.2; [1K-2.1

19. Junarpamma coctosiust cuctemsl criaBoB Fe-C. YK-2.3; VK-2.4; VK-8.1; YK-8.2; TIK-2.1

20. ®as3bl U CTPYKTYPHBIE COCTABISIOIIUE JUArpaMMBbl, KPUCTAJUIMYECKOE CTPOCHUE, CTPYKTypa, cBoiictBa. YK-2.3; VK-2.4;
VK-8.1; YK-8.2; TIK-2.1

21. Jlmann muarpammer. YK-2.3; VK-2.4; VK-8.1; YK-8.2; T1IK-2.1

22. Kpurnueckue touku Ha auarpamme Fe-C. YK-2.3; VK-2.4; YK-8.1; YK-8.2; TIK-2.1

23. Krnaccudukanms yraepoauctsix craneil n ux mapkuposka. YK-2.3; VK-2.4; YK-8.1; YK-8.2; [1IK-2.1

24. BnusiHue yriepoga v MOCTOSHHBIX IpuMeced Ha cBoicTBa ctamu. YK-2.3; YK-2.4; VK-8.1; VK-8.2; TIK-2.1

25. Yyrynbel. Kinaccudpukanus ayrynos. YK-2.3; VK-2.4; VK-8.1; YK-8.2; T1K-2.1

26. Iponeccer rpaduruzanuu. YK-2.3; YK-2.4; YK-8.1; YK-8.2; TIK-2.1

27. Bnusaue yriepona, Mapraina, KpeMHHS, cepbl U (ochopa Ha CBOMCTBA Yyr'yHOB, cKopocTu oxmaxaeHus. YK-2.3; VK-
2.4; YK-8.1; YK-8.2; I[IK-2.1

28. MapxkupoBka uyryHoB. Cepblil uyryH. KoBkuil uyryHn. Beicokonpounslii uyryH. Cnenuanbhble uyryHsl YK-2.3; VK-2.4;
VK-8.1; YK-8.2; TIK-2.1

29. Teopus Tepmuyeckoit oopadotku. YK-2.3; YK-2.4; YK-8.1; YK-8.2; IIK-2.1

30. Juarpamma naxnaennoro aycrenura. YK-2.3; YK-2.4; YK-8.1; YK-8.2; TIK-2.1

31. Knaccudukamnus Bunos tepmoodpadotku. YK-2.3; VK-2.4; YK-8.1; YK-8.2; TIK-2.1

32. Bunsr omxura 1 poma: muddy3nonnsti, pexkpuctammmsanuonasii. YK-2.3; VK-2.4; YK-8.1; YK-8.2; TIK-2.1

33. Bnusinue BenuuuHbl 3epHa Ha cBoiicTBa ctamu. YK-2.3; VK-2.4; VK-8.1; YK-8.2; TIK-2.1

34, Omxur ¢ Ga3oBoi NMepEeKPUCTAIUIA3AIUCH: TOTHBIHN, HEMOJIHBIN, n3oTepMudeckuii omkur. YK-2.3; VK-2.4; YK-8.1; YK-
8.2; TIK-2.1

35. 3akanka cranu Metosl 3akanku. OTnyck cTanu U Ha3HadeHue oTmycka. YK-2.3; YK-2.4; VK-8.1; YK-8.2; TIK-2.1

36. Xumuko-TepMudeckas o0padotka cranu. Ou3ndeckre 0OCHOBBI XMMHUKO-TepMuieckoir oopadotkun YK-2.3; YK-2.4; VK-
8.1; YK-8.2; [IK-2.1

37. ®da3pl, 00pa3yeMble JIETHUPYIOIUMHE 3JIeMEHTaMu ¢ kene3oM u yraeponom. YK-2.3; VK-2.4; VK-8.1; YK-8.2; TIK-2.1
38. BnusiHue nerupyrommx 35eMeHToB Ha nonuMmopdusm xenesa. YK-2.3; VK-2.4; VK-8.1; YK-8.2; TIK-2.1

39. Knaccudukanus n mapkuposka craneit. YK-2.3; VK-2.4; YK-8.1; YK-8.2; TTK-2.1

40. KoHCTpyKIIMOHHBIE MAaIlTMHOCTPOUTENBHBIE JIETHPOBAHHBIE CTAN: IIEMEHTHPYEMBIE, YIydllIaeMble, PECCOPHO-
npyxuaHble ctann. YK-2.3; YK-2.4; YK-8.1; YK-8.2; TIK-2.1

41. ANIOMUHUH. AJIOMUHUEBBIE CIUTAaBBI: JHUThIC U AeopmupoBanubie. YK-2.3; YK-2.4; VK-8.1; VK-8.2; I1IK-2.1

42, Tepmuueckas obpabdotka crutaBoB amomuams. YK-2.3; YK-2.4; YK-8.1; YK-8.2; TIK-2.1

43, Turan u ero cmiasel. YK-2.3; YK-2.4; VK-8.1; VK-8.2; IIK-2.1

44, CaoiicTBa, kinaccudukanus crnaBo Tutana. YK-2.3; VK-2.4; YK-8.1; YK-8.2; TIK-2.1

45. Menp u ee cmaBel. YK-2.3; YK-2.4; VK-8.1; YK-8.2; I1K-2.1

46. Jlarynm u 6ponssl. YK-2.3; YK-2.4; VK-8.1; YK-8.2; [1K-2.1

47. Antudpukimonssie ciuiael. YK-2.3; YK-2.4; YK-8.1; YK-8.2; TIK-2.1

48. Marswuii u ero criaBsl. bepumii u ero crasel YK-2.3; VK-2.4; VK-8.1; YK-8.2; I1K-2.1

5.2. Texymuii KOHTpoJIb U KOHTPO.1b CPC

Knaccudukarms moruMepHbIX MaTepHaIoB: TEPMOIUIACTHYHBIE TEPMOPEAKTUBHbIE TOIUMepHL. IlmacTMaccsl, UX cocTas, CBOMCTBA.
OnexTpruueckre Matepransl, pesuna. Knesmue marepnanst. Jlakokpacounsie matepuainsl. Kepamuka. Crekio. JpeBecuna.
JucnepcHOynpoYHsIeMbIe, BOJOKHHUCTHIC M CIIOMCThIC KOMIO3UTEL. [lorydenue neraneit n3

KOMITO3HITHOHHBIX MaTepuaioB. Crioco0s! momydeHns nopomkos. [Ipurorosienue cmecu. Criekanue

OCHOBBI METAJLTYPrHUECKOT0 IPou3BoACcTBa. OOIINE MOHATHUS O pyAax, TOIUINBE U (IrOcax.

JomenHoe npon3BoacTBo. KucnopoaHo-koHBepTOpHBIH criocod momydenus crainu. [lorydenne

CTaJId B MapTEHOBCKHUX, AIEKTPHUECKAX AYTOBBIX ¥ MHIYKIIMOHHBIX Niedax. OCHOBEI POU3BOJICTBA

QTIOMHHUS, THTaHA U MeAH. OCHOBBI TOPOIIKOBOI METAJLTypTHH.




5.3. Kputepun BbICTaBJICHUS OLeHKH CTYACHTY

OmneHka «5»«oTanaHO» OIEHKA «OTIIMYHOY BBICTABIACTCS CTYACHTY, €CIIH OH IIOKa3bIBACT IPOYHBIC 3HAHNSI OCHOBHBIX ITPOIIECCOB
M3y4aeMoi IpeaAMETHON 00JacTH, OTAMYAETCS IITyOMHOH U MOJTHOTOM PacKpBITHS TEMBI; BIIaIEHUE TEPMUHOIOTUIECKUM
anmaparoM; yMEHHE OOBSICHITH CYITHOCTD, SIBJICHUH, IPOLIECCOB, COOBITHI, IeNaTh BBIBOABI M 0000IICHNS, 1aBaTh
apTyMEHTHPOBAHHBIEC OTBETHI, IPHUBOANTH MIPUMEPHI; CBOOOIHOE BIIaICHUE MOHOJIOTHIECKOH PeUbio, JIOTHIHOCTh U
MOCJIeI0BATETIBHOCTD OTBETA.

OneHka «4» (xopomo) OIeHKa «XOpOII0Y» BHICTABISIETCS CTYAEHTY, €CIIU OH MOKa3bIBAa€T MPOYHBIE 3HAHHSI OCHOBHBIX IPOIIECCOB
M3yJaeMOol IpeIMETHOM 00JIaCTH, OTIINYAeTCs TIIyOMHOM U ITOJTHOTON PacKpBITHS TEMBI; BIaJCHHUE TEPMUHOIOTHYECKAM
anmapaTrom; yMeHue OOBSICHATh CYIIHOCT, SIBICHHUHN, MMPOIIECCOB, COOBITHI, A€TaTh BBIBOABI U 0000IIEHHS, 1aBaTh
apryMeHTHPOBaHHbIE OTBETHI, IPUBOAUTH IPUMEPHI; CBOOOAHOE BIIaICHUE MOHOJIOTUYECKON PeUbt0, IOTHYHOCTh U
MOCIIEI0BATENBHOCT 0TBETA. OIHAKO JOITyCKAaeTCs OJJHA - IB€ HETOUHOCTU B OTBETE.

Omenka «3» (yaoBieTBopuTensHO) OmeHKa «yI0BIETBOPUTEIBHOY» BEICTABIACTCS CTY/ACHTY, €CIIH OH TIOKa3bIBACT 3HAHUS
MPOLIECCOB U3ydaeMON MpeIMETHOH 00JIaCTH, OTIIMYAIONIIICS HEOCTATOYHON TITyOMHOMN U TOJIHOTOH PaCKPBITUS TEMBI; 3HAHUEM
OCHOBHBIX BOIIPOCOB TEOPHH; cl1ab0 c(hOPMUPOBAHHBIMHI HABBIKAMHU aHAJIN3a SBJICHUI, TPOLIECCOB, HEJOCTATOYHBIM YMEHUEM
JIaBaTh apTyYMEHTHPOBAHHEIE OTBETH! M TIPHBOANTD IIPHMEPHI; HEJOCTATOYHO CBOOOJHEIM BIIAJICHHEM MOHOJIOTTIECKOH pedbio,
JIOTHYHOCTHIO U MOCJIEA0BATEIFHOCTBIO OTBETA. JlOIyCKaeTCst HECKOJIBKO OMIMOOK B COIEPKaHUH OTBETA.

Ornenka «2» (HeyJOBIETBOPUTEIHHO) CTABUTCS, €CJIN: HE PACKPBITO OCHOBHOE COJiepKaHue yueOHOro Marepuana; 00Hapy>KEeHO
HE3HaHHUE WM HETIOHUMaHue Oorbliei mim Hanbosee BaXKHOW 4acTH y4eOHOTO MaTepHaa; JOIYIICHBI OIIHOKH B ONPEIeICHUN
MOHSATHH, TP UCTIONIH30BAaHUH TEPMHUHOJIOTHH, HApyIIeHa JOTHKA B U3JIOKEHNHN MaTepraia, HeT HEOOXOANMBIX 0000IIeHIH 1
BBIBOJIOB;

5.4. ®opma npoMe;KYTOUHOI aTTecTALMHI

IIpomexyTOUHas aTTeCTalus M0 Pe3y/ibTaTaM CEMECTpa M0 JUCHHUIUIMHE TPOXOAUT B (POpME 3a4eTa C OLCHKOM.

KoHTpoJ1b 32 yCBOCHHEM TCOPETHYCCKUX 3HAHUH M MPAKTHICCKUX HABBIKOB (TEKYIIUI KOHTPOJIb) OCYLICCTBISCTCS
TPETIoIaBaTeIIMH TIPH ITPOBEPKE YMEHUSI aHATTM3HPOBATH HaydHBIC TEOPHH, apIyMEHTHPOBAHO OTCTANBATh CBOIO TOUKY 3PEHIUS; B
XOJIe PEeIIeHNs PAaKTHUECKUX 3aJaHui, CUTYal[MOHHBIX 3ajay, IPH 3allIuTe JOKIAJI0B Ha PAKTHYECKUX 3aHIATHSX, 1e0aTOB,
MPOBEPKE CAMOCTOSITENBHOM pabOoThI CTYCHTA.

DOHJT OIIEHOYHBIX CPEACTB Pa3pabOTaH U YTBEPXKICH IPOTOKOJIOM 3acelaHusI Kadeapsl.

6. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJIA)

6.1. Pexomennyemas jgureparypa

6.1.1. OcHoBHas JuTEpaTypa

ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI1.1 |Iupsess A.T'. MartepuanoBenenue. yaedHoe nmocodue [DneKTpOHHBIN pecypce]: CoBp. TeXH. YHUBEDP-T. —
Pexum nocrymna: Pszans, 2018. —78 c., 2018

http://109.195.167.114/pub/mr/_materialovedenie.pdf

6.1.2. Jlono/iHUTE/ILHAS JIUTEPATypPa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3natenscTBo, ron
JI2.1 | O. A. Macauckuii, B. [ MarepuanoBeieHue U TEXHOJIOTUN KOHCTPYKIIMOHHBIX KpacHosipck : Cubupckuit

C. Kazakos, A. M. MartepuanoB: yueOHoe mocobue: Pexum qoctyma:URL: (benepanbHbIA YHUBEPCUTET

ToKMHH U 1Ip. https://biblioclub.ru/index.php?page=book&id=435698 (CDY), 2015

6.1.3. MeTtoanuyeckue pa3padboTKu

ABTOpBI, COCTaBUTEIH 3arnaBue W3narenscTBO, roj

JI3.1 [JIunaroB A.E. Metonuyeckue ykazaHus IO CaMOCTOSITEIbHOM padoTe CoBp. TeX. yHUBEP-T. PsI3aHb,
CTYACHTOB U MTOATOTOBKE K CEMUHAPCKUM 3aHATHAM 2021

[DnexTponnsIit pecypc]: Peskum moctyna:
http://109.195.167.114/pub/mr/_samost_rab_stud.pdf

JI3.2 |upsieB A.T. MarepuanoBeicHHE : METOJHYECCKUE YKa3aHUs K T1abopaTtopHeiM [ COBp. TEXH. YHUBEP-T. —
pabotam [DIeKTPOHHBIN pecypc]: Pszanb, 2018. — 26 c., 2018
http://109.195.167.114/pub/mr/_materialovedebie.pdf

6.2. [Tepeuyennb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTH ""MHTepHeT"

31 | DnexTpoHHO-OMOMMOTEHAs cucTeMa Y HUBEpCUTETCKast ONOIHOTeKa OHIaiH";

6.3.1 I[lepeyeHb NporpaMMHOro odecrnevyeHust

6.3.1.1 | JIuenzunonnoe I10

6.3.1.2]1. MS Office 2007. H/mum. 412127472 22.05.2010r.
6.3.1.3|2. Windows XP, Autodesk AutoCAD
6.3.1.4

6.3.1.5 | CBobGomHO pacmpoctpansemoe [10




6.3.1.6|1 Oducnoe mpunoxenue Libre Office;
6.3.1.7]2 Apxusatop 7-zip;
6.3.1.8 3. Bpaysep nzobpaxenwuii Fast Stone Image Viewer;
6.3.1.9|4 PDFpunep Foxit Reader;
6.3.1.1|5 Menua npourpsiBatens VLCmediaplayer;
0
6.3.1.1]6. Bpaysep Google Chrom, FireFox;
1
6.3.1.1]7. IIporpamma st paboTel ¢ rpadukoit XnView;
2
6.3.1.1(8. 3ByKoBo# pemakTop Audacity;
3
6.3.1.1
4

6.3.2 TlepeueHb HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | CopaBouHO — paBoBast cucremMa «l'apanT»

6.3.2.2 | 1. www.http://biblioclub.ru/ - DnexTpoHHO-0MONMMOTEUHAsI crcTeMa 'Y HUBepCUTETCKast OMOImoTeka OHanH";

6.3.2.3 | 2. www.elibrary.ru — HayqHas 3JIeKTpOHHAs OMOIHOTEKA;

6.3.2.4| 3. www.openedu.ru - «HannonanpHas miaardopma OTKPBITOT0 00pa30BaHU»;

6.3.2.5 | 4. https://uisrussia.msu.ru - YHuBepcUTeTCKass HHPOPMAIHOHHAsK cucTeMa «Poccus».

6.3.2.6 | IIpodeccuonanbupie 6a3bl JaHHBIX:

6.3.2.7| http://www.tehlit.ru/ TexJIut OubaroTeka

6.3.2.8 | http://economy.gov.ru/minec/about/systems/infosystems/ ba3za qanusix MunskoHoMpaszsutusi PO «MapopmanmonHbe
cucteMbl Munucrepcrsa B cety aTepHET»

6.3.2.9 | raai.org — Poccuiickast Acconmanus HCKyCCTBEHHOTO MHTEILIEKTa

6.3.2.1

6.3.2.1

6.3.2.1

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MO A YJISA)

7.1 (390048, r. Ps3ans, yn. HoBocenos, 1. 35 "A", ayn.119,Menna-Aynuropus, 000pynoBaHHAs MyIbTHMEAUIHBIM
obopynoBanuem: komibiorep Pentium-I1V ¢ DVD-RW, IIpoekTop

7.2 1390048, r. Psa3ans, yn. HoBocenos, a. 35 "A", ayn.204, Buptyanbnas nabopatopusi, BupTyanbhbie 1a0.paboTsl: 1.
Onpenenenue TBEpAOCTH MaTepuanoB 2. MUKpockonmuueckuil aHanus MeTanios 3. [locTpoeHue quarpaMmbl COCTOSHHS
CBUHEII-0JIOBO TEPMUYECKUM METOJOM 4. MUKPOCTPYKTYpa 3KE€JI€30yTIEPOJUCTHIX CIUIAaBOB B PABHOBECHOM COCTOSIHUU 5.
3akanka yrinepoauctoit cramu 6. OTIycK yriepoauctoit cranu 7. M3ydeHue MEKPOCTPYKTYpPhI JIETHPOBAHHBIX CTalleH 8.
H3ydeHne MUKpPOCTPYKTYpHI IIBETHBIX cI1aBoB 9. [TocTpoeHne quarpaMMBbl COCTOSHUS JK€Ie30yrIIepOJUCTHIX cInaBoB 10.
Omxur 1 HopManm3arust ctand 11. Makpoananus u nedekrockomnust MetanioB 12. [Tnactuaeckas aedopManys, HaKIen 1
PEKpUCTAIUIN3ALUS METAIUIOB

7.3 1390048, r. Pszans, yn. HoBocenos, 1. 35 "A", ayn.109, [ToMenieHue uist caMOCTOSTEIBHON PabOThI
obyuaronuxcs.O6opynoBanue: padodee mecto: Pentium IV-2I'6 — 2 wt. Tlpunteps- MOY HP 125 — 2mt; Kommiext
nepupepuifHOro MyabTUMEAUHHOTO 00opynoBanus. [loakmtoueHue Kk cCKOpocTHOMY MHTepHeTY.

8. METOAUYECKHUE MATEPHAJIBI JIS1 OBYYAIOIIIUXCA 1O OCBOEHUIO JUCITUITJIMHBI (MO A YJISA)

Marepuan onpeensercs Kak BEIIECTBO (Yallle BCEr0 TBEPAOE, HO MOTYT OBITh BKJIIOYEHBI U APYTHE KOHACHCHPOBAHHBIE (ha3bl),
KOTOPOE IpeIHa3HaueHO JUIsl HCTIOJIb30BAHUS B ONPEICNEHHBIX 00JIaCTIX IPUMEHEHUsI. BOKpYr Hac MHOXECTBO MaTEpHAIOB; UX
MOYXHO HaWTH B 4€M YTOJIHO, OT 3/1aHHI M aBTOMOOMIIEH 10 KOCMIYEeCKHX Kopabieii. OCHOBHBIE KJIACCHI MATEPHAIOB — 3TO
METaJLIbL, TIOJyIIPOBOJHHUKH, KepaMUKa U moauMepsl. HoBBIE 1 COBpeMEHHBIE MaTePHaIIbl, KOTOPBIE pa3padaThIBAlOTCs, BKIFOUAIOT
HaHOMAaTepHallbl, OHOMaTepHalbl U SHEPreTUUeCKHe MaTepHabl, H 3TO JUIIb HEKOTOPHIE U3 HUX.

B ocHOBe MaTepuallOBE/ICHUS JISKUT H3yICHUE B3aMMOCBSA3H MEXKLy CTPYKTYPOH MaTepraioB, METolaMi 00paboTKHU JUIst
TIOJTY9IEHHS 3TOTO MaTepHaa 1 MOoTyJaeMbIMA B pe3yJIbTaTe CBOMCTBaMH MaTepHuaia. ClioxHas KOMOMHAIHS BCEX ITHX acIIeKTOB
obecreunBaeT XapakTePUCTHKY MaTepHana B KOHKPETHOM NIpUMEHEeHHH. MHOTHe XapakTepHCTUKY BO MHOTHX MacITabax JATHHBI
BJIMAIOT HA XapaKTEPUCTUKU MaTepualla, HAUMHasl ¢ COCTABJIAIOIIUX XMMUYECKUX JIEMEHTOB, €0 MUKPOCTPYKTYPHI U
MaKpOCKOITMYECKUX XapaKTePUCTHK B pe3ynbTaTe 00paboTku. BMecTe ¢ 3akoHaAMH TepMOANHAMUKY M KHHETHKH MaTepHaIOBEIbI
CTPEMATCS MOHATh U YIY4lUIUTh MaTepUAIIbL.

Crpykrypa




CtpyKkTypa — 0J{Ha U3 BXHEHIIINX COCTABIIOMINX 00JIACTH MaTepuanoBeieHHa. MaTepuanoBeieHIe U3ydaeT CTPYKTypy
MaTepuaIoB OT AaTOMHOTI'O MacIITada 10 MaKpOypOBHS. XapaKTePH3aIHsi — 3TO CHOCO0, KOTOPBIM MaTePHAIOBEIBI HUCCICIYIOT
CTPYKTypy MaTeprana. Crofja BXOIAT TAKHE METO/IBI, KaK JU(PAKIIS PEeHTTCHOBCKUX JTydeil, SJIEKTPOHOB WIIH HEHTPOHOB, a TaKKe
pas3nu4aHble (POPMEI CIIEKTPOCKONNH U XMMUYECKOTO aHaJIM3a, TaKHe KaK pAMaHOBCKAsl CIIEKTPOCKOIINS, YHEPIOAUCTIEPCHOHHAS
CIIEKTPOCKOIHS, XpoMaTorpadusi, TepPMUICCKUI aHAIN3, aHAITU3 C TIOMOIIBIO AIEKTPOHHOTO MHUKPOCKOIIA U TaK JaJiee.

CTpyKTypa U3ydaeTcst Ha CJICTYIOINX YPOBHIX.

ATOMHas CTpYKTypa

310 KacaeTcst aTOMOB MaTEePUANIOB U TOTO, KaK OHHU YCTPOEHBI, PACHONArasich B MOJICKYIIbI, KPHCTAJUIBI M TaK Aanee. MHorue
JNEKTPHUYECCKHE, MATHUTHBIC M XUMHYECKHE CBOMCTBAa MaTCPHAIOB BO3HUKAIOT Ha 3TOM YPOBHE CTPYKTYpHL. Mcnonb3yemble
MaclTadbl JTTMHBI YKa3aHbl B aHrcTpemax (A). Xumuueckas cBA3b M PaclojiOKeHUe aTOMOB (KpHCTAILIOrpadus) UMEIOT
(yHIaMEHTaIbHOE 3HAUEHHE JUIS H3YUCHUS CBOMCTB U ITOBEACHHS II000T0 MaTepHaa.

ATOMHBIE CBSI3U

YT0OBI NOTYYHUTH TOIHOE IIPECTABICHUE O CTPYKTYpE MaTepHaia H O TOM, KaKk OHa COOTHOCUTCS C €T0 CBOMCTBaMH, MaTepHaIOBE]T
JIOJDKEH M3Y4YHTh, KaK pa3INIHBIe aTOMBI, HOHBI M MOJICKYJIBI PACTIONIOKEHBI M CBSI3aHBI IPYT C IPYroM. DTO BKIIIOYAeT B ceOs
U3y4eHHE U UCIOIb30BaHNE KBAHTOBOIM XMMHUM MIIH KBaHTOBOH (u3uku. Dusnka TBEpAOTro Tesla, XUMHS TBEPIOro Tela u
(u3MuecKas XUMUS TAK)KE BOBJICYCHBI B U3yUYCHHE aTOMHBIX CBA3CH U CTPYKTYPHI.

Kpucramnorpadpus

Kpucrannuueckas cTpyKkTypa NepoBCKHTa ¢ XUMU4ecKoi hopmymnoit ABX3

Kpucramnorpadus — 310 Hayka, H3y4arolas paclolokKeHHe aTOMOB B KPUCTAJUIMUECKUX TBEPJbIX Tenax. Kpucramtorpadus —
TIOJIE3HBIN HHCTPYMEHT JUI MaTepHaioBeoB. B MoHOKprcTamtax 3 dexTs! KpHCTAIUTMYECKOTO PACIIONIOKESHUS aTOMOB YacTO JIETKO
YBUETH Ha MAKPOCKOITMYECKOM yPOBHE, IOTOMY YTO €CTECTBEHHBIE (DOPMBI KPHCTAIIIOB OTPAXKAIOT aTOMHYIO CTPYKTypy. Kpome
TOro, (pru3MyecKre CBOHCTBA YaCTO KOHTPOJIUPYIOTCS KPUCTAIIMYECKUMHU AeekTamu. [IoHMMaHe KpHCTaIINIYeCKUX CTPYKTYp —
Ba)kKHAsI MPEANIOCHUTKA JUTA IOHUMaHUS KpUCcTaJuTorpaguIeckux 1eeKToB. B 0ocHOBHOM MaTepHasl BCTpEedatoTcs He B BUIC
MOHOKPHCTAJIJIOB, a B MOJTUKPHCTAIUIMYECKOH (hopMe, TO €CTh KaK COBOKYITHOCTh MEJIKUX KPHUCTAIIOB MM 3€PCH C Pa3HOH
KpHucTaiiorpadpuuexoit opuentauueit. [1o 3Toil npuunHe METO1 NOPOIIKOBOM AM(PaKIMU, B KOTOPOM HCIIOIB3YIOTCS
JU(PaKINOHHBIE KAPTHHBI OT MOJINKPUCTATIIMIECKUX 00Pa3LOB ¢ OOJIBIINM KOJINYECTBOM KPUCTAIIIOB, HI'PAET BaXKHYIO POJIb B
OIPENIENIEHUH CTPYKTYPbl. BOIBIINHCTBO TBEPIBIX MATEPUATIOB UMEIOT KPUCTAIUIMYECKYIO CTPYKTYPY, HO HEKOTOPBIE BaXKHbIE
MaTepHaibl He UMEIOT PETyIpHON KPUCTAJUINYECKON CTPYKTYphl. ITonumepsl 001a1at0T pa3TuIHON CTEIEHbIO KPHCTAITHYHOCTH,
U MHOTHE U3 HHUX MOJTHOCTBIO HEKpHcTauinueckue. CTEKII0, HEKOTOPbIe KepaMUUYECKUE U3AEINS U MHOTHE IPUPOJIHbIE MaTepHab
UMEIOT aMOP(HYIO CTPYKTYPY, HE 00J1aIafolIyI0 JaTbHUM MOPSAKOM B PACIIOIOKEHUH aTOMOB. M3ydeHne moiuMepoB coueTaeT B
ce0e IeMEHTHl XMMIYECKOH U CTATHCTHYECKOH TEPMOJHHAMHKH, YTOOBI 1aTh TEPMOIMHAMUYECKOE M MEXaHNUECKOE ONMCAHUE X
(hn3MYEeCKUX CBOMCTB.

HanoctpykTypa[nipaBuTh | IpaBUTH KOA]

BakmunCcTEepdyaIepeHoBas HAHOCTPYKTypa

Matepuaibl, aTOMbI 1 MOJICKYJIbI KOTOPBIX 00pa3yloT CTPYKTYpBI B HaHOMacIITabe (To eCTh OHU 00pa3yroT HAaHOCTPYKTYPY),
Ha3BIBAIOTCS HAHOMaTepHaaMy. HaHoMaTepHaisl SBISIOTCS IIPEIMETOM HHTEHCHBHBIX MCCIICTOBAHUHA B COOOIIECTBE
MaTepHaIOBEI0B M3-3a YHUKAIBHBIX CBOICTB, KOTOPBIE OHU JEMOHCTPHPYIOT.

HanoctpykTypa uMeeT 1eno ¢ 00beKTaMH U CTPYKTypaMu, KOTOpble HaxoaaTcsl B auana3zone ot 1 1o 100 um. Bo mHOTHX
MaTepHaax aTOMBbI HIIM MOJICKYIIBI arJIOMEpHPYIOTCsl BMecTe, 00pa3ys 00BbEKThI Ha HAHOYPOBHE. DTO 00YC/IaBIMBAaCT MHOXKECTBO UX
MHTEPECHBIX NIEKTPUIECKIX, MATHUTHBIX, ONITHYECKUX M MEXaHWIECKUX CBOWCTB.

IIpu onucaHNU HAHOCTPYKTYP HEOOXOIUMO Pa3INYaTh KOJHYECTBO H3MEPEHH B HAHOIUAIA30HE.

HanocTpykTypHbI€ TOBEPXHOCTH UMEIOT OJHO U3MEPEHHE B HaHOMACIITa0e, TO €CTh TOJIBKO TOJIIIHA TOBEPXHOCTH 00BEKTa
coctasysiet ot 0,1 1o 100 HM.

HaroTpyOku nMeroT 1Ba H3MEpEeHUs B HaHOMacmTabe, To ecTb AuaMeTp Tpyoxu cocrasiset ot 0,1 1o 100 HM; a ero [UIHHA MOXKET
OBbITH HAMHOT'O OOJIBIIIE.

Hakonen, ceprueckrue HAaHOYACTHIIBI MIMEIOT TPH U3MEPEHNS B HAaHOMACIITa0e, TO €CTh YacTHIBI uMetoT pazmep ot 0,1 1o 100 Hm
B Ka)KIOM IIPOCTPAHCTBEHHOM H3MEpEHUH. TepMIHBI HAHOYACTHITH M YIIBTPAIHCICPCHBIC YaCTHUIIBI YaCTO UCITONIB3YIOTCS KaK
CHHOHHUMBI, XOTSl HX Pa3Mepbl MOHYT JOCTUTaTh MHKPOMETPOBOT'O JHana3oHa. TepMHH «HAHOCTPYKTYPa» YaCTO UCIIOIB3YeTCs B
OTHOILIEHUU MarHUTHBIX TexHoaoruil. HaHopasMepHyto CTpyKTypy B GHOJIOTMH YacTO HAa3bIBAIOT YIbTPACTPYKTYPOH.

MukpocTpyKTypa

MukpocTtpykTypa nepinra

MUuKpOCTPYKTYpa OIpeIeseTcst Kak CTPYKTypa IIOIrOTOBICHHOH MOBEPXHOCTH MIIM TOHKOM (hOJIBTY MaTepHaa, BbISBICHHAs O
MHKPOCKOIIOM TIpH yBenmdeHnu Oosee 25 pa3. Ona umeer neno ¢ o0bektaMu oT 100 HM 10 HECKOTBKUX CaHTHMETPOB.
MHuKpOCTPYKTypa MaTepuana (KOTOPBIi B ITUPOKOM CMbICIE MOXKHO Pa3feiuTh Ha METAILINYECKHE, TOJIHMMEPHBIC, KepaMUIECKUE U
KOMIIO3UTHBIE) MOJKET CHIIBHO BIIMATH Ha (PU3HUECKUE CBOWCTBA, TAKHE KAK IIPOYHOCTb, YapHast BA3KOCTh, INIACTUYHOCTD,
TBEPJOCTh, KOPPO3UOHHAS! CTOMKOCTb, IIOBEICHUE IIPHU BBICOKUX WJIM HU3KUX TEMIIEpaTypax, U3HOCOCTOMKOCTb U TaK Aajiee.
BomBIIMHCTBO TPaANIIMOHHBIX MAaTEPHATIOB (TAKUX KaK METAJUIBI M KepaMHKa) MHKPOCTPYKTYPHPOBAHEIL.

M3roroBnenue niealbHOr0 KpUCTaiia U3 MaTepuana GU3nuecKl HeBO3MOXKHO. Hanpumep, 11000# KpUCTaIIHMYECKU MaTepHrai
Oyzner cozepxarh Je()eKThl, TAKHE KaK MPEHUIINTAT, IPaHULBI 3epeH (cooTHomenne Xoia — IleTya), BakaHCHH, MEXy3€IbHbIC
ATOMBI WJTH 3aMEIAoIe aTOMBI. MEKPOCTPYKTYpa MaTepHAIOB BRIABIIIET 3TH OoJee KPYyIMHbIE Ne(EKTH, a YCIIEXH B
MOJIETTMPOBAHUH MO3BOJIIIH JIy4Ille MOHATh, KaK Ae()eKThI MOTYT OBITh HCIOIBb30BAHBI AT YITy4IISHHUs CBOHCTB MaTepHana.
MakpocTtpykTypa

MakpocTpyKTypa — 3TO BHEIIHUH BUJI MaTepHaia B MacITade OT MIJUTUMETPOB JI0 METPOB, 3TO CTPYKTypa MaTeprala, To ecTb
BUJMMAasl HEBOOPYKEHHBIM IJIa30M.




KommekcHoe n3ydeHne npeuiaraeéMoi CTyIeHTaM y4eOHOH AUCIUIUINHEL NIPEAToaracT OBIaAeHUEe MaTeprualaMy JIEKIHH,
y4e0HMKa, TBOPYECKYIO pabOTy CTYJCHTOB B XO/I€ IPOBEACHUS CEMUHAPCKUX 3aHATHUIL, a TAKXKE CHCTEMAaTHIEeCKOE BBITOTHEHHUE
TECTOBBIX U MHBIX 33/IaHUH JJI1 CaMOCTOSITENILHON pabOThI CTYCHTOB.

B xoze nekiuii pacKkpbIBaroTCS OCHOBHBIE BOIPOCHI B paMKaX pacCMaTpUBAEMON TEMBI, IETIAI0TCs aKIIEHThI HA HanOoJIee CII0XKHBIE
¥ WHTEPECHBIE TIOJIOKEHHUS N3y9aeMOro MaTepHuaia, KOTOphIe TOJDKHBI OBITh TIPHHATHI CTYJJCHTAMHU BO BHUMaHHe. MaTeprais
JeKnuil ABIAI0TCS OCHOBOH JUIS IIOATOTOBKH CTYAE€HTA K CEMHUHAPCKUM 3aHATHSIM.

OCHOBHO¥ 1I€JIbI0 CEMHHAPCKUX M IPAKTHYECKUX 3aHSATHIL SBIISICTCS KOHTPOJIb 3a CTEIIEHBI0 YCBOCHUS IIPOIICHHOr0 MaTepHaia,
XOJIOM BBITIOJTHEHHS CTYIEHTAMH CAMOCTOSTENIFHOM pabOTHI M pacCMOTPEHUE HanOoIIee CIIOKHBIX M CIIOPHBIX BOIIPOCOB B paMKax
TEMBI 3aHATHUS. PsIT BOIPOCOB AMCIUIIIMHEL, 3aCITyIIMBAIOTCS HA CEMHHAPCKHUX 3aHATUSAX B (hopMe HOATOTOBICHHBIX CTyICHTAMH
coobuiennit (10-15 MuHyT) ¢ ocneayromeil UX OLEHKOI BCEMU CTYAEHTaMU TPYIIIIBL.

[paxkTHyecKue 3aHATH IPOBOASATCS 110 MaTepHaIaM JIEKINH, IeYaTHBIX H3AaHNH, 3JIEKTPOHHBIX HCTOYHUKOB. [IpenycmMoTpeHo
MpOBeIeHNe MHANBUAYAIEHOH PadoThl (KOHCYIBTAINI) CO CTYICHTAaMHU B X0/I¢ M3YICHUH MaTepHraia JaHHOW JUCIIATUINHEL.

CIIEHUAJIBHBIE YCJIOBUA MHBAJIMAAM U JIMLIAM C OI'PAHUYEHHBIMUY BO3MOXHOCTAMHU 3/JOPOBbA

CrenunanbsHbIe YCIOBUS 00ydeHHs M HaIlpaBJICHHUS PaOOTHI C HBATHIAMH U JINIIAMH C OTPAaHHYCHHBIMHI BO3MOKHOCTSIMH 3[0POBbS
(manee - oOyJaromecs C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI) ONpeAeIeHbl HA OCHOBAaHHUH:

- ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpaszoBanuu B Poccuiickoit denepariymy;

- ®epepanbHOro 3akoHa ot 24.11.1995 Ne 181-®3 «O counanbHOM 3amure HHBANUAOB B Poccuiickoil @enepanum»;

- mpuka3a MunoOpHayku Poccun ot 05.04.2017 Ne 301 «O6 yrBepskaenun ITopsiaka opraHu3anuy U OCYIIECTBICHUS
00pa3oBaTeIbHON EATEIFHOCTH 10 00pa30BaTEIBHBIM IIPOrpaMMaM BBICHIETO 00pa30BaHuUs — IporpaMMaM OakajaBpHaTa,
IporpamMMaMm CHEeIHaINTeTa, IPOorpaMMaM MarucTpaTyph»;

- METOJIMUYECKUX PEKOMEHIAINIA 1T0 OpraHKu3aIy 00pPa30BaTEIFHOTO MpoIiecca Il 00yIeHUsI MHBATHUIOB U JIUI C OTPAaHHYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbSI B 00Pa30BaTEeIbHBIX OPraHM3aLUsIX BBICIIET0 00pa30BaHuUs, B TOM YUCIIEC OCHALICHHOCTH
00pa3oBaTeIbHOTO Mpoliecca, yIBepkaeHHbIXx MunoopHayku Poccun 08.04.2014 Ne AK-44/058H).

[on cnenmambHEIMU YCIOBHAMH IS ITOTYYSHUS 00pa30BaHMsI 00YJarONIMXCS C OTPAaHHICHHBIMHA BOSMOXXHOCTSIMH 310POBBS
MOHHMAIOTCS YCIOBHS OOYUEHUs, BOCIUTAHUS U Pa3BUTHUS TAKUX O0YUAIONIMXCS, BKIIOYAIOIINE B ce0sI UCTIONB30BaHUE MIPU
HEOOXOIMMOCTH aIaNTHPOBAHHBIX 00Pa30BaTEFHBIX MIPOrPAMM U METO/IOB 00YUCHHUS U BOCIIMTAHUS, CIICIHAIBHBIX YICOHUKOB,
Y4eOHBIX MOCOOHH M IUIAKTHUSCKUX MaTepHaliOB, CHICIHATBLHBIX TEXHHIECKUX CPECTB 00yIEeHHS KOJUIEKTHBHOTO U
WHIVBHUIYaIbHOTO TTOJIB30BaHMS, IPEAOCTABICHNE YCIIYT aCCUCTEHTA (TIOMOIITHHKA), OKA3bIBAIOIIETO HEOOXOMUMYIO TIOMOIIb,
NPOBECHUE IPYIIIOBBIX U HHANBHIYaIbHBIX KOPPEKIIHOHHBIX 3aHATHI, 00eCIICUYCHUE IOCTYIA B 31aHKs By3a U JPYTUe YCIOBUS,
0e3 KOTOPBIX HEBO3MOKHO HIIM 3aTPYJHEHO OCBOCHUE 00pa30BaTEIbHBIX IPOTPAaMM O0YUYArOIIHXCS C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBBS.

OOydeHne B paMKax yaeOHOH TUCIUIIMHBI 00yJaIOMIUXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTAMH 3/J0POBBSI OCYILECTBIIICTCS
YHUBEPCUTETOM C YYETOM OCOOCHHOCTEH IICUXO(PHU3NIECKOTO Pa3BUTHS, HHAWBUIYATBHBIX BO3MOKHOCTEH M COCTOSIHHS 37I0POBbS
TaKUX 00yJarOIIHXCs.

OOyd4eHne 1o y4eOHOM ANCIUIUIHHE 00YJIAIOMNXCS C OTPAaHNYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI MOXKET OBITH OPTaHN30BAHO KaK
COBMECTHO C IPYTMMH 00Y4YaIOIUMUCS, TaK M B OTACIBHBIX TPYIIaXx.

B 1emsix joctynmHOCTH 00ydeHHs 110 JUCHHUIUTAHE 00eCIIeYHBACTCS:

1) mutst JTUIT ¢ OTpaHMYESHHBIMH BO3MOXKHOCTSIMH 30POBBS 110 3PCHUIO:

- HaJIMYHUe albTePHATUBHOM BepcHH O(UIMAIBLHOTO CaiTa HHCTUTYTa B ceTH «HTepHEeT» IS ClIabOoBHIAIINX;

- BeCh HEOOXOAUMBII JJIs U3y4EHHS MaTepHall, COrTacHO YYeOHOMY IUIaHy (B TOM YHCIIE, A1 00YYArOIIMXCsl IO HHAWBUIYATbHBIM
Y4eOHBIM IIaHAM) TIPEJOCTABIISICTCS B QJIEKTPOHHOM BHJIE Ha JTHCKE.

- HHAMBHIyallbHOE paBHOMEPHOE ocBelleHue He MeHee 300 mrokc;

- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIEIO 00YJaIOIEeMyCsl HEOOXOAUMYO TOMOLIIE;

- obecrieueHre BO3MOKHOCTH BBIITYCKa aJbTePHATHBHBIX (DOPMATOB ITEYAaTHBIX MaTEpUAIOB (KPYITHBIN MPpHQT WK ayauodaiiier);
- obecrieueHne TOCTyIa 00yJaromerocs, IBISIOMIETr0Cs CIETBIM 1 HCIIOIB3YIOMIEro coO0aKy-IPOBOTHAKA, K 3[aHHUI0 YHUBEPCHUTETA.
2) 11 JTUII ¢ OTPaHHMYEHHBIMH BO3MOXHOCTSIMU 30POBBS 10 CITYXY:

- HAJTMYUE MUKPO(OHOB ¥ 3BYKOYCHIIMBAOLICH arnapaTypbl KOJUICKTUBHOTO MOJIBb30BaHUS (ayJHOKOJIOHKH);

3) TS JTUIT ¢ OTPaHMYESHHBIMH BO3MOYKHOCTSIMH 37I0POBbS, IMEIOIINX HAPYIICHUS OTIOPHO-BUTAaTEIFHOTO allapaTa, MaTeprHalIbHO-
TEeXHUYIECKUE YCIIOBUS TOJDKHBI 00ECIICUNBATH BO3MOXKHOCTD OECTIPEIIATCTBEHHOTO JOCTYIA O0YJaromMXcs B y4eOHbIE TIOMEIICHHS,
CTOJIOBBIE, TYaJICTHBIC U JPYTUe MOMEIICHUS OPraHU3alliH, a TAKXKE PeObIBAaHKS B YKa3aHHBIX [TOMEIICHUAX (HATUYUE aHIyCOB,
MOpYYHEH, PaCIIMPEHHBIX ABEPHBIX IPOEMOB H APYTHX MPHUCIOCOOICHHIA).

[epen HagaIOM 00Y4CHHS MOTYT IIPOBOIUTELCS KOHCYJIBTATHBHBIC 3aHATHS, O3BOJISIONIIE O0YIAIOIINMCS C OTPaHHYCHHBIMH
BO3MOXKHOCTSIMH aIalITUPOBATHCA K yIeOHOMY TIpOIIECCy.

B nporecce BeaeHus yaeOHON TUCHUILTHHBI TPOGECCOPCKO-TIPEIIOAaBATEIECKOMY COCTABY PEKOMEHYETCS UCIIOIb30BaHUE
COITMATBHO-aKTUBHBIX M PE(IICKCHBHBIX METOJIOB 00yIEHHS, TEXHOJIOTHH COIOKYIIBTYPHON peaOIIHTANH C IIETbI0 OKa3aHHs
MIOMOIIHY 00yJaIOMUMCS C OTPAaHHIEHHBIMH BO3MOXHOCTSIMHU 310POBBS B YCTAHOBJICHUH ITOJTHOIIEHHBIX MEKIMIHOCTHBIX
OTHOILICHHH C APYTHUMH 00YYaIOIIUXCSI, CO3AaHINH KOM(MOPTHOIO MCHXOJIOTHYECKOTO KIIMMATa B y4eOHOM rpyIIie.

Oco0OeHHOCTH POBEACHHS TEKYIICH U IIPOMEKYTOYHOH aTTECTAUH 10 TUCIUILIHHE VI 00yJalOMUXCs ¢ OrPaHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBBSI YCTAaHABINBAIOTCS C YIETOM HHAWBHIYABHBIX IICUXO(U3NUECKUX 0COOCHHOCTEH (YCTHO, MICEMEHHO Ha
Oymare, MICEMEHHO Ha KOMIIbIOTepe, B (popme TecTupoBanus u gpyroe). [Ipu HeOOXOIMMOCTH IPEJOCTABIACTCS JOMOTHUTEIEHOE
BpeMs JUIsl OJITOTOBKH OTBETa Ha SK3aMeHe (3ayere).




