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KA®EJPA OPU3NYECKUX ITPOBJIEM MATEPHUAJIOBEJIEHN A
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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

KOHCTPYKIMOHHBIE 1 ®YHKIITMOHAJIBHBIE MATEPUAJIbI

Hanpasienue moaroToBku [1] 22.03.01 MarepuajioBeieHUE U TEXHOJIOTHUU
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AHHOTANUA

JucuumimHa pacKphIBaeT CBA3b COCTaBa, CTPYKTYPBI U YCIOBUM KCILTyaTalluU CO CBOMCTBAMH
KOHCTPYKLIMOHHBIX MAaTE€pPHaJIOB, SACPHOIO TOIJIMBA M MAaTEPUAIOB C OCOOBIMH (U3NYECKUMU
CBOWCTBAMHM M TIIOKa3bIBaeT OOOCHOBAaHHE BBHIOOpPAa MaTEPUAIOB JJISi KOHCTPYKTUBHBIX JIJIEMEHTOB,
paoTalomMX B YCIOBHSX BBICOKMX U HH3KUX TEMIEpaTyp, paJHallMOHHOTO H3IyYCHHS,
KOPPO3UOHHOI'O BO3JICHCTBHS arpECCUBHBIX CPEXl U BO3ACUCTBHSI PA3IMYHbIX HAIIPSKEHUH.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Lensimu ocBOeHUSI Y4eOHOM AUCLUUILIMHBI SIBJISIOTCS O3HAKOMIIEHUE CTYJIEHTOB C MPUHIIUIIAMU
CO3/1aHHUS, JOCTIKEHUS TPeOyeMOro CTPYKTYPHO-()a30BOr0 COCTOSIHHMSI U CBOWCTBAMHU CHEIHAbHBIX
KOHCTPYKIIMOHHBIX MaTepUAIOB, KOMIIO3UTOB M MAaTEPHUAJIOB CO CICHUATBHBIMU (DU3HYCCKUMU
CBOWMCTBaMHM, BIIMSHUEM Ha MaTEpHAIIbl JKCIUTYyaTal[MOHHBIX (akTopoB. [lo OKOHYaHWH H3ydEHUS
JUCLMIUIMHBI CTYACHTHl JOJKHBI 3HATh CBSI3b COCTaBa, CTPYKTYPbl M YCIOBUH 3KCIUTyaTallUH CO
CBOWCTBAMH KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, SACPHOTO TOIUIMBA W MATEPHAIOB C OCOOBIMHU
¢busznueckumu cBoiictBaMu. CTyIEHTHl JNOJDKHBI yMETh OOOCHOBBIBATH BBIOOP MAaTepHANIOB ISt
KOHCTPYKTUBHBIX JJIEMEHTOB, pPAa0OTAIOIIMX B YCIOBUSX BBICOKMX M HHU3KUX TEMIEparyp,
palyallMOHHOTO H3Jy4YE€HUS, KOPPO3HMOHHOIO BO3JCHCTBUS arpeCcCUBHBIX Cpel U BO3JACHUCTBUSA
Pa3IMYHBIX HAINPSKEHUN.

2. MECTO YYEBHOM JUCIHUILINHBI B CTPYKTYPE OOII BO

VuyeOHas JAUCHMIUIMHA B3aMMOCBA3aHa C JAPYIMMH Kypcamu: «/HOCTpaHHBIA  SI3BIK»,
«MaremaTnka: MaTreMaTHMYECKUMN aHaJIW3, BEKTOPHBIM W TEH30PHBIM aHAIW3, HWHTETPabHBIC
ypaBHEHUs», «MaTemaTuka: aHaIUTUYeCKasi TeOMETpus, JIMHEWHas anredpa, TEOpHsl BEpOSITHOCTEN U
MaTeMaTHuecKasi cTaTHCTUKa», «MaremaTuka: OOBIKHOBEHHbIE IU(QepeHInanbHble ypaBHEHUS,
Teopust (PYHKIMHA KOMIUIEKCHOTO MepeMeHHOro», «®dusuka: MexaHuka, MoJeKysspHas (uszuka u
OCHOBBI CTaTUCTUYECKOW TEPMOJMHAMUKH, JJIEKTPUUECTBO M MATrHETH3M», «XUMHS 3JIEMEHTOB U
CoeiMHeHUI», «SlnepHas pu3nka U peakTopbl», «PU3MKaA ra3oB, KUAKOCTEH M KOHIEHCHPOBAHHOTO
COCTOSIHUS Y, «CTpOEHHE BEIIECTBA U TMHAMUKA MOJIEKYII» U «be30MacHOCTb JKU3HEEATEIBHOCTI.

OcBoeHue MaHHOW AMCHUIUIMHBI HEOOXOJMMO Kak IMpeAllecTBYIoNlee AJs JAajbHeHIIero
oOyueHus, HAyYHO-MCCJIEIOBATEeNbCKON paboTe, a TaKkKe MPH NMpaKkTUYecKoi padoTe.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHble KOMIETEHIINH:

KOJI 1 HAUMCHOBAHUC KO}I N HAMMCHOBAHUC MHAUKATOpAa JOCTHXKCHUSA KOMIICTCHIINN
KOMIICTCHIINU

YK-1 [1] — Cnocoben 3-VK-1 [1] — 3uarb: MeToaMKH cOOpa U 0OpabOTKH
OCYILECTBIIATH IIOUCK, nH(pOpMAIINY; aKTyalbHbIE POCCHICKHE U 3apyOeKHbIE
KPUTUYECKHUI aHAJIU3 ¥ CHHTE3 WCTOYHUKHU HH(popMaluu B chepe mpodeccunoHaIbHOM
I/IH(bOpMaI_[I/II/I, NpUMCHATH ACATCIbHOCTH, MCTOJ CUCTCMHOI'O aHaJIn3a

cucreMHbIi moaxo aist pemeansts | Y-YK-1 [1] — VMeTs: npuMeHSTh METOAMKH TTOKCKA, cOopa u




IIOCTAaBJICHHBIX 3a1a4

00paboTKu HMOPMAITUHU; OCYIIECTBIATH KPUTHUECKUM aHAN3
Y CHHTE3 UHPOPMAIINH, TOTyYCHHOH U3 pa3HbIX HCTOYHUKOB
B-YK-1 [1] — Bnanets: MmeTonamu noucka, cbopa u oopaboTku,
KPUTHUYECKOTO aHaJIN3a M CUHTE3a WH(POPMAIIUU; METOIUKON
CHCTEMHOT'0 TI0JIX0/1a JIJIsl pEIICHHs! TOCTABJICHHBIX 3a7a4

[TpodeccnonanpHble KOMIETCHIIMA B COOTBECTBUU C 3aJa4aMd M OOBEKTaMHu (0OIacTsIMu

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEILHOCTH:

3agaua
npodeccuoHaIbLHOM
aesareabHocTu (3I11)

O0BeKT N
00J1aCTH 3HAHUSA

Kon m nanmenoBanue
npogeccuoHaIbLHOM
KOMIIEeTEeHI[UH;
OcHoBaHue
(mpogeccuoHaIbLHBIH
cranaapt-IIC, ananu3
ONbITA)

Koa u HaumeHoBaHue
HHIUKATOPA
AOCTHKEHU S
npogdeccuoHaIbLHOM
KOMIEeTEeHIIHH

cOOp TaHHBIX O
CYIIECTBYIOIIUX TUTIAX U
MapKax MaTepuajoB, UX
CTPYKTYpPE U CBOMCTBAX
MIPUMEHHUTEIBHO K
pEIIeHUIO
MMOCTaBJIEHHBIX 3a7a4 C
HCIIOIL30BaHUEM 0a3
MaHHBIX U
JTUTEpaTypPHBIX
HCTOYHHKOB

HAaY4YHO-UCCIEN0BATEIbCKUI

OCHOBHBIE TUIIbI
COBPEMEHHBIX
KOHCTPYKLIMOHHBIX
1 (YHKIIMOHAJIBHBIX
HEOPraHUYecKuX
(MeTaITMYecKuX 1
HEMETaNTNYECKUX )
Y OPTaHUYECKUX
(OJIMMEPHBIX
YTJIEPOJTHBIX )
MaTepHaloB,
KOMIIO3UTOB U
THOPHUIHBIX
MaTepHaloB,
CBEpPXTBEP/IbIX
MaTepHajoB,
MHTEJUIEKTYaJIbHBIX
Y HAHOMATepHaJIOB,
TUIEHOK M MTOKPBITUIH

ITK-1.2 [1] - ciocoben
MPUMEHSTH 3HaHUsI 00
OCHOBHBIX THIax
COBPEMEHHBIX
MaTepUasoB, MPUHIIUIIAX
BbIOOpA MaTepUaIOB s
3aJJaHHBIX yCIOBUH
OKCILTyaTaIlH C yIETOM
TpeOoBaHMi
TEXHOJIOTUIHOCTH,
SKOHOMHYHOCTH,
HA/IKHOCTH U
JI0JTOBEYHOCTH,
HKOJIOTHIECKUX
IIOCJIEICTBUH UX
MPUMEHEHHS TIPU
MIPOEKTUPOBAHUU
BBICOKOTEXHOJIOTUYHBIX
IIPOLIECCOB

OcHosanue:
[TpodeccuonanpHBIM
crangapt: 40.011

3-T11K-1.2[1] - 3HaThH
OCHOBHBIE THIIBI
COBPEMEHHBIX
MAaTepHaoB, a TAKKE
HIOAXO/IbI K BEIOOPY
MAaTepPHAIIOB IS
3a/IaHHBIX YCIIOBHI
IKCIUTyaTaluH,
V-IIK-1.2[1] - ymeTh
BBIOpaTh MaTepual s
3a/IaHHBIX YCIIOBHI
IKCIUTyaTalluH;
B-TIK-1.2[1] - B1agets
OCHOBHBIMH ITOIXO[AMH
npu BeIOOpe
MaTepUaIoB s
3a/IaHHBIX YCIIOBHI
IKCIUTyaTauu

cOOp TaHHBIX O
CYIIECTBYIOIINX THUIIAX U
MapKax MaTepHajioB, UX
CTPYKType U CBOWCTBAX
MPUMEHHUTEIHHO K
PEIICHUIO
ITOCTaBJIEHHBIX 33714 C
HCIIOIB30BaHUEM 0a3
JIAHHBIX U
TUTEPATyPHBIX
HCTOYHHUKOB

OCHOBHBIC THITBI
COBpPEMEHHBIX
KOHCTPYKIIHOHHBIX
1 (YHKITMOHATBHBIX
HEOPTaHHYECKUX
(MeTayIMYecKuX u
HEMETAJTHIECKUX )
Y OPTaHHYECKUX
(TOTMMEPHBIX U
YTIEPOIHBIX )
MaTepuasos,
KOMITO3UTOB H

ITK-2 [1] - cnocoben
WCIIONb30BATh HA
IIPAKTUKE COBPEMEHHBIE
MpEeACTaBICHUS O
BJIMSIHUU CTPYKTYpPEI Ha
CBOICTBa MaTepuaos,
HUX B3aUMOJEHCTBUH C
OKpY>Karollel Cpesiou,
MOJIIMU, YaCTULIAMU U
HU3JTyYCHUAMUA

Ocnosanue:

3-T11K-2[1] - 3HaThH
OCHOBHBIE
MPEJICTABICHUS O
CTPYKTYpPE MaTE€pUaIIOB
Y BIIUSTHUH CTPYKTYPBI
Ha CBOICTBa
MaTepHayioB, UX
B3aMMOJCHCTBUHU C
OKpY>Kalolleu cpenou,
MOJISIMU, YaCTHIIAMHU U

U3JIYYCHUSIMU; ;
V-TIK-2[1] - ymeThb




THOPUTHBIX
MaTepuaos,
CBEPXTBEP/IBIX
MaTepuaos,
WHTEJUIEKTYaTbHBIX
Y HaHOMaTEPHAJIOB,
IIJIEHOK Y IIOKPBITUH

[TpodeccnonanpHBIM
crannapt: 40.011

AQHAJIM3UPOBATH BIUSHUE
CTPYKTYpPBI MaTE€pUAIOB
Ha X CBOMCTBA, a TAKXKe
€€ ABOJIIOLUIO MPU
B3aHUMOJICHCTBUH C
OKpY>Karolleu cpenou,
MOJISIMH, YaCTHULIAMU U
W3JIYYEHUSIMU; |
B-TIK-2[1] - Bnagets
MPAKTUYECKUMU
HaBBIKAMH aHAIIM3a
3BOJIIOIIMU CTPYKTYPHO-
(ha30BOTO COCTOSIHUS
MaTepUaJioB MPU
B3aUMOOCHCTBUHU C
OKpY’Karollen cpeaou,
IOJIIMU, YaCTULIAMU U
U3JIYYCHUSIMU U
BIIWSTHUS DTOM
JBOJIOLMY Ha CBOMCTBA

MaTepUaoB.
TEXHOJIOTUYECKUI

y4acTHE B TIOJYYCHUU U TEXHOJIOTUYECKHE ITK-3 [1] - cnocoben 3-T11K-3[1] - 3HaTh

UCIOJIb30BAHUU IIPOLIECCHI pa0boTaTh Ha HAy4HO- IpaBuia TEXHUKU

(oOpaboTke, MIPOU3BOJICTRBA, HCCIIEI0BATEIIbCKOM U 0€301acHOCTH,

SKCIUTyaTaluy U 00paboTKHU U TEXHOJIOTUYECKOM POM3BOJICTBEHHOMN

YTUJIN3ALIAN) MoaU(pUKATIT 00opy/10BaHUU B CaHUTapHH, OKAPHOU

MaTepUAJIOB PA3IUYHOTO
Ha3HAYCHUS,

MaTepUasoB U
MTOKPBITHM, IeTanei

COOTBCTCTBHHU C
ImpaBHUJIaMH TCXHUKHU

0€30MaCHOCTH U HOPM
OXpaHbI TPYIa; ;

MPOEKTUPOBAHUU U U3JEIINN; 0€30MacHOCTH, V-IIK-3[1] - ymeth
BBICOKOTEXHOJIOTHYHBIX | 000pYyJOBaHUE, MIPOU3BOJICTBEHHON HCII0JIb30BATh MTpaBUIIa
IIPOLIECCOB HAa CTaIUU TEXHOJIOTUYECKast CaHUTApUH, TOXKAPHOU TEXHUKU 0€30IacCHOCTH,
OTIBITHO- OCHACTKa U 0€30MacCHOCTH U HOPM MIPOU3BOJICTBEHHOM
MPOMBIIIJICHHBIX npucnocoOIeHus OXpaHBbl Tpyza CaHWUTApUH, TOXKAPHOI
WCIIBITAHUHN U 0€301acHOCTH U HOPM
BHEJPEHHUS OcHosanue: OXpaHbl TPY/a; ;
[MpodeccnonanbHbBII B-TIK-3[1] - Bnagets
cranzaapt: 40.011 HaBBIKAMU pabOTHI Ha
COBPEMEHHOM
aHAJTUTUYECKOM U
TE€XHOJOTHYECKOM
000py/IOBaHUH.
OpraHN3alMOHHO-YIIPABICHYECKUI
yIpaBJcHHE CUCTEMBI ITK-6 [1] - cniocoben 3-I1K-6[1] - 3Hath
TEXHOJIOTUYECKUM yIpaBiIeHUs HCII0JIb30BATh OpraHU3aIIOHHO-
IIPOLIECCOM, TEXHOJIOTUYECKUMH = OPTraHU3allMOHHO- MIPaBOBBIE OCHOBBI
o0ecrnieueHue nporleccaMu MIPaBOBbIE OCHOBBI yIpaBIeHUYECKON U
TEXHUYECKON U YIIPABJICHUYECKOU U MpEeAIPUHUMATEIIBCKON
SKOJOTHYECKOU NPEINPUHUMATEIBLCKON  I€ATEeIbHOCTH; ;
0e30MmacHOCTH NeSTeIbHOCTH V-TIK-6[1] - ymeTs
MIPOM3BOJICTBA Ha HCIIOJIb30BATh
y4acTKe CBOEH Ocnosanue: OpraHHU3aMOHHO-




po¢eCCuOHATBHOM
JESTEITbHOCTH

[TpodeccnonanpHBIM MPaBOBBIE OCHOBBI
crannaprt: 40.011 YIpaBJICHYECKON U

MPEINPUHUMATEIbCKON
JeSITeNIbHOCTH;
B-TIK-6[1] - Bnagets
HaBbIKaMU
HCII0JIb30BAHUS
OpraHHU3aIOHHO-
MPaBOBBIX OCHOB
YIpaBJICHYECKON U
MPEINPUHUMATEIbCKON
JeSITeNIbHOCTH

4. BOCIHUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI

Hamnpasnenus/nenu
BOCIIUTAHUS
[IpodeccuonanpHOE
BOCIIUTAHUE

3amaun BocuTaHus (KOx)

Co3nanue ycioBHid,
o0ecneynBaromux,
dbopMupoBaHUE YyBCTBA JTUYHOM
OTBETCTBEHHOCTH 32 HAYYHO-
TEXHOJIOTHYECKOE PAa3BUTHE
Poccun, 3a pesynbTaTsl
HCCIIEAOBAHUN U X IOCIEACTBUS
(B17)

BocnurarenbHblil OTEHIMAI
JTUCIUTUTAH

1.Mcnonp30BaHMe BOCHUTATEIBHOTO
NOTEHLMaNa JUCIHUILUINH
pohecCuOHATBEHOTO MOAYJIS IS
(hopMUpOBaHHS YyBCTBA TUIHON
OTBETCTBEHHOCTH 32 JJOCTH)KEHHUE
muaepersa  Poccuu B Benymmx
HayYHO-TEXHUYECKUX CEKTOpax 1
(yH1TaMEHTaJIbHBIX UCCIIETOBAHUSIX,
o0ecreuynBaroIuX €€ 3JKOHOMUYECKOe
pa3BUTHE U BHEITHIOK 0€30MacHOCTb,
HOCPEICTBOM KOHTEKCTHOI'O OOyUYEeHHUS,
00CYX/ICHHS COLIMAIbHON U
MPAKTUYECKON 3HAUUMOCTH
pE3yNbTAaTOB HAYYHBIX UCCIIEIOBAHUI
Y TEXHOJIOTMYECKUX Pa3padOTOK.
2.VMcnonp30BaHuE BOCIUTATEIBHOTO
MOTEeHIIMaja TUCIUIUINH
npo¢ecCuOHaTBHOI0 MOAYJIS IS
(hopMupOBaHUS COMATIBHON
OTBETCTBEHHOCTH YYEHOTO 32
pe3yJIbTaThl UCCIEA0OBAHUMN U X
MOCJIE/ICTBUS, Pa3BUTHUS
HCCIIEIOBATENbCKUX KayeCTB
MOCPEJICTBOM BBINIOJIHEHHSI yueOHO-
HCCIIENOBATSIBCKUX 3aJaHHMH,
OPUEHTUPOBAHHBIX HA U3YYEHUE U
MMPOBEPKY HAYYHBIX (DAKTOB,
KPUTHUYECKHUH aHaIN3 MyOJIMKauii B
npodecCuoHaATBHOM 00J1aCTH,
BOBJICUECHUSI B pEaIbHBIC
MEXIUCHUIIIIMHAPHBIE HAYYHO-
HCCIIEIOBATENbCKHUE ITPOEKTHI.

[TpodeccuonanpHOE
BOCIIUTAHUC

Co3aHue ycaoBUid,
00ecreYnBaroIINX,
dbopmupoBaHUe

Hcnonb30BaHne BOCIUTATEIHLHOTO
MOTEHIIUANA TUCITUTUIHH
npodeccnoHaTbHOTO MOAYJIS IS




OTBETCTBCHHOCTH 32
npodeCCHOHANIBHBIN BBHIOOD,
npodeccuoHabHOE Pa3BUTHE U
poeCCUOHATILHBIC PEIICHUS
(B18)

(OpMUpOBaHHUS Yy CTYICHTOB
OTBETCTBEHHOCTH 32 CBOE
npodeccnoHanTbHOE pa3BUTHE
IIOCPECTBOM BBIOOPA CTYJCHTAMH
WHJIMBUIyaJIbHBIX 00pPa30BaTEIbHBIX
TPaCKTOPHI, OPraHU3aIUN CHCTEMBI
OOIIEHUS MEXKITY BCEMU YYaCTHUKAMHU
00pa3oBaTesIbHOTO Ipolecca, B TOM
YHCIIE C UCTIOJIb30BAHUEM HOBBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHH.

[TpodeccnonanpHoe
BOCITHTaHHUE

Co3zpanue ycioBHid,
o0ecreunBaroIux,
¢dbopmMHpoBaHUE HAYIHOTO
MHUPOBO33PEHUS, KYJIbTYpPbI
MOMCKa HECTAHJAPTHBIX HAYYHO-
TEXHUYECKUX/TPAKTUUECKUX
peleHui, KpUTUYECKOI o
OTHOUICHHUSI K UCCIIEIOBAHUSAM
JDKeHay4dHoro Toika (B19)

1.Mcnonp30BaHNE BOCIIUTATSILHOTO
MOTEHITHAIA TUCIUTLTAH/TIPAKTHK
«Hay4Ho-uccnenoBarenbckas paboray,
«[IpoexTHas npakTuka», «HayuHbrii
CEMUHAp» IS

- opMHUpOBAHUS TOHUMAHUS
OCHOBHBIX ITPUHITUIIOB U CIIOCOOOB
HAY4YHOTO MMO3HAHUS MUPA, Pa3BUTHS
HCCIICA0BATEILCKUX KaYeCTB
CTYJEHTOB MTOCPEACTBOM UX
BOBJICUCHHMS B UCCJICIOBATCIIHLCKUE
MPOEKTHI 1O 00JIACTAM HAYyYHBIX
uccinenosanuii. 2.VMcnonas3oBanue
BOCIIUTATEILHOTO ITIOTEHIINATA
nucturiu "Victopust Hayku u
unxeHepun', "Kpurnueckoe
MBIIIJICHHE U OCHOBBI HAYIHOMN
KOMMYyHUKaiuu'", "BBenenue B
cnenuanbHOCTh", "HayuHo-
ucclenoBarenbckas pabora",
"Hayunblit cemunap" aiis:

- opmupoBaHUs CIOCOOHOCTH
OTJIETISATh HACTOSIINE HAYYHBIC
UCCIICJIOBAHMSI OT JDKEHAYYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJICHTAMH 3aHITHI U PETYISIPHBIX
Oecen;

- opmupoOBaHUS KPUTHUECKOTO
MBIIJICHHS, YMEHHS pacCMaTpUBaTh
pa3MUYHBIE UCCIEA0BaHUS C
AKCTIEPTHON TO3UIINU TTOCPEICTBOM
00CYXJIEHUS CO CTyJIEeHTaMU
COBPEMEHHBIX HCCIIEIOBAHUM,
HUCTOPUYECKUX MPEANOCHIIOK
TTOSIBJICHHSI T€X MJTU WHBIX OTKPBITHI H
TEOPHH.

[IpodeccuonansHoe
BOCIIUTAaHUC

Co3nanue ycioBHi,
00eCcreYnBarOLINX,
(bopMHUpPOBaHKE KYJIbTYPHI
saepHoit 6e3omacHoctu (B24)

1.Mcronp30Banne BOCIIUTATEILHOTO
IoTeHIHana 0JI0Ka
poeCCUOHATBHBIX JUCIUIUIAH IS
(hopMUpOBaHUS YyBCTBA TUYHOMN
OTBETCTBECHHOCTH 3a COOJIIOACHHE
SIIEPHOM U paIMAlIMOHHOMN




0€e30IaCHOCTH, a TaK)Ke COOIIOICHUE
roCy/1apCTBEHHBIX 1 KOMMEPYECKHUX
taiiH. 2.Mcnonb3oBaHue
BOCIHUTATEIHHOTO MTOTEHIINAJA
COJIepKaHusl yUeOHBIX TUCITUTLINH
«AKTyaJbHbIe TPOOIIEMBI
skcmuryaTaruu ADCy», «OCHOBBI
9KOJIOTMYECKOM 0e301acHOCTH B
SIIEPHOU dHEpreTuKe, «CUCTeMbI
PaAMalMOHHOTO KOHTPOJISH ISt
(hopMUpOBaHHE THYHOM
OTBETCTBEHHOCTH 3a COOJII0/ICHUE
JKOJIOTUYECKOU U PaMallMOHHON
0€30MMacCHOCTH MMOCPECTBOM U3YUECHUS
OCHOBOIIOJIATral0IINX JOKYMEHTOB 110
KYJIbType s7IepHOI 0€30MmacHOCTH,
paszpabotanusix MAT'ATO u
POCCUUCKUMU PETYIUPYIOLIUMU
OpraHaMu, HOPM U TPaBUJI OOpaIICHUS
C paAOaKTUBHBIMU OTXOJAMH U
SIIEPHBIMU MaTepUATIAMH.
3.Ucnonb30BaHne BOCIUTATEILHOTO
MOTEHIMATA YICOHBIX JUCIUTUIIHH
«KOHTpONb M TMAarHOCTHKA SACPHBIX
SHEPTEeTUUYECKUX YCTAaHOBOKY,
«HanexHocTs 000pyI0BaHUs ATOMHBIX
PEaKTOPOB M YIIPaBIECHUE PUCKOM,
«be30macHOCTh SIePHOTO TOTIMBHOTO
LHKJIa, «SIAepHbIe TEXHOJIOTUU U
9KOJIOTHS TOIUTMBHOTO ITUKIIA» IS
(hopMUpOBaHUS JIMUHOMN
OTBETCTBEHHOCTH 3a COOIIO/ICHUE U
obecrieueHre KuOepOE30MacHOCTH U
UH(POPMALIMOHHON 6€30MaCHOCTH
00BEKTOB aTOMHOM OTPACIHU Yepe3
M3Y4YEeHHE BOIIPOCOB OPraHU3alluN
nH(pOpMaLMOHHON 6€30MMacHOCTH Ha
00BEKTaX aTOMHON OTPaCIv, OCHOBHBIX
MIPUHIIAIIOB TTIOCTPOCHUS CUCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3aIIUTHI U XpaHEHUS HHPOPMAIIHH,
MIPUHIIMIIOB TOCTPOCHUS
TTYOOKOXIIETIOHUPOBAHHON 1 THOKOM
CUCTEeMBI 0€30MaCHOCTH SIEPHO-
(bu3HUecKUX 0OOHEKTOB.
4.Vcrionp30BaHHe BOCITUTATEILHOTO
TOTEHIMAJa CoJIep)KaHus OJIoKa
JUCIUILINH «DKOJIOTUsS», «CUCTEMEBI
PaAMaliMOHHOTO KOHTPOJIS», «OCHOBBI
IKOJIOTHUECKOM 06€301acHOCTH B
SJICPHOM HEPIEeTUKEY IS
(hopMUpOBaHUS OTBETCTBEHHOMN




SKOJIOTHYECKOU ITO3UIIUNA

MOCPEICTBOM M3YyUEHHUS BOIIPOCOB
o0ecTeYeHns: TaKOTO YPOBHS
oe3onacHoct ADC, mpu KOTOpOM
BO3/ICHICTBUE HA OKPYKAIOIIYIO CpENy,
o0ecrieunBaeT COXpaHeHHE MPUPOIHBIX
CUCTEM, TIOJIJICPIKAHUE UX IEITOCTHOCTH
U )KU3HE0OeCTIeUNBAIOINX (YHKIIUMH,
gyepe3 pacCMOTPEHUE BOIPOCOB
paAnaliMOHHOTO KOHTPOJIS IPU
3aXOPOHCHHH U TIEpepabOTKH SICPHBIX
OTXOJI0B, BOIIPOCOB 3aMbIKaHUS
SIIEPHOTO TOTLTUBHOTO IMKJIA.

S. CTPYKTYPA U COJAEP)KAHUE YUEFHOM JUCIATLIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:

I.1I

HaumenoBaHue
pasaena yuyeOHOM
AUCHHUILIHHBI

Henean

Jlexknun/ Ipakr.
(cemuHnapsi )/
JlaGopaTopHbie
padoThIl, yac.

KOHTPOJIb (popma*,

OO0s13aT. TeKymui
HeJeIs)

MakcumajabHbBINA
0aJu 3a pazgen™*
ATTecTanus
pasneaa (¢popma*,
HeJeJs)
HNuaukaTopsl
OCBOEHUSA
KOMIIeTeHIUH

8 Cemecmp

Pazmen 1

12/12/6

CH

N
(6]
|
(ep]

K1 3-T1K-6,
V-TIK-6,
B-IIK-6,
3-VK-1,
V-VK-1,
B-VK-1,
3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-2,
V-IIK-2,
B-TIK-2,
3-T1K-3,
V-TIK-3,
B-T1K-3

Paznen 2

6-12

12/12/6

Ki-12
(25)

25 KH-12 | 3-I1K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T1K-2,
V-TIK-2,
B-TIK-2,
3-T11K-3,




V-TIK-3,
B-TIK-3,
3-T1K-6,
V-IIK-6,
B-IIK-6,
3-VK-1,
V-VK-1,
B-VK-1

Hmoezo 3a 8 Cemecmp 24/24/12 50

KoHTpoJibHbIE 50 3 3-11K-1.2,
MeponpusitTusi 3a 8 V-TIK-1.2,
CemecTtp B-T1K-1.2,
3-11K-2,
VY-TIK-2,
B-TIK-2,
3-T11K-3,
VY-TIK-3,
B-TIK-3,
3-I1K-6,
VY-TIK-6,
B-I1K-6,
3-YK-1,
VY-VK-1,
B-YK-1

* — COKpaIIeHHOEe HAaNMEHOBaHHE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB JoJbkHa ObITh paBHa 100 3a cemecTp, BKIItOuUas 3a4eT U

(unn) sK3aMeH

COKpaH_IeHI/IC Ha¥MEHOBaHHUM q)OpM TEKYLICTO KOHTPOJISA U aTTECTAllUN pa3JiCJIOB:

Ooo3nauenue | IloiHOe HauMeHOBaHKE

Kn Komnoksruym

KU1 KoHTpoJb 10 utoram

3 3auer

KAJEHJIAPHBI IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | yac. yac.

8 Cemecmp 24 24 12

1-6 Paszgen 1 12 12 6

1 Kaaccudukanus KOHCTPYKIIMOHHBIX MATEPUAJIOB. Bcero ayautopHbIX 4acoB
Knaccugukanus KOHCTPYKIIHOHHBIX MaTEPUANIOB, UX 2 IE |1
OCHOBHEBIE CBOICTBa, TEMIIEpAaTypPHBIE HHTEPBAJIBI PUMEHEHUsS | OHIaiiH
C YYETOM OKPYXKaIOILEH Cpelibl U MEXaHUYECKUX HArpy30K. 0 0 0
[TpuHIMnIB pa3paboTKH CIIIABOB

2-3 CnJjiaBbl Ha OCHOBe JIETKHUX MeTAJLVIOB Bcero ayauTopHbIX 4acoB
bepunnuii, ero cBoicTBa, 0COOCHHOCTH KPUCTALITUICCKOMN 4 \ 4 \ 2
pemeTkd. YnucToTa B 3aBUCUMOCTH OT TEXHOJIOTUU MOTydeHus. | Oumnaiin
BsaumMozelicTBue ¢ aneMenTamu tabnunbl Mengeneesa. [Tytu | \ 0 \ 0




MOBBIIIEHUS MIIACTHYHOCTH. [IpumeHenne 6epusms.
AJIOMUHUH, €T0 CBOMCTBA, CTPYKTypa. YucroTa B
3aBUCUMOCTH OT TEXHOJIOTMH Noay4eHUsl. OCHOBHbIE
JIETUPYIOILKE DJIEMEHTBI, BPEIHbIE IPUMECH, KJIACCHI CILIaBOB.
[IpuMeHeHne amoMUHUS.

Maruwuii, ero cBOMCTBa, CTpyKTypa. Hucrora merasia.
OCHOBHBIE JIETUPYIOIINE 3JIEMEHThI, BPEIHbIE IPUMECH,
KJIacChI CIUIaBOB. [IpuMenenune maruus.

TutaH, ero cBoiicTBa, moauMopdu3M, CTpyKTypa. Yucrtora
MeTaia. OCHOBHBIE JIETHPYIOLIUE 3JIEMEHTHI B CILIaBax
tuTa"a. BogopogHoe oxpynuuBanue. Bpenneie npumecH.
[TpuMeHeHne THTaHa, KJIACChI CIUIABOB, MX 00paboTKa.

Craun ¥ ciJIaBbl HA OCHOBE TSKeJIBIX MeTAJVIOB

XKeneso, ero cBoiCTBa, CTPYKTYpa, MOJTHMOPPHU3M.
BiaumopeiicTBue xenes3a ¢ 3JIeMeHTaMU TaOJIUIIbI
MenpeneeBa: OCHOBHBIE JIETUPYIOLINE 3JIEMEHTBI, BPEIHBIC
npuMmecu. OeppuTo- U ayCTEHUTOCTAOUITU3UPYIOLIHIE
aneMeHThI. Jlerupytonme KOMIUIEKChl U TUTIBI cTanied. CruiaBbl
cucrem Fe-C, Fe-Cr, Fe-Ni, Fe-Cr-Ni. Knaccudukarus cranei
10 CTPYKTYp€, Ha3Ha4eHu0. Bunbl ynnpounenus. [IpuHummns
KOMILJIEKCHOTO JIETUPOBAaHUS cTajied. Mapraseln u ero
MPUMEHEHUE KaK JIETUPYIOILLIETO JIEMEHTA.

Huxkens, ero coiictBa, cTpykTypa. OCHOBHBIE JIETUPYIOLINE
3JIEMEHTHI U BpeHbIe nnpuMecu. JIuteie u neopmupyemoie
KapOMPOUHBIE CIIaBhI, UX Kinaccudukarus. [TpuHIUIBI
KOMIUIEKCHOT'O JIETUPOBAHUs, BUAbl YIIPOUHEHUS.
[IpuMeHeHue CcriIaBOB HUKES.

Bcero AYyAUTOPHLIX YaCOB

4 | 4 [ 2

Ownnaitg

0 0 0

CuiaBbl TYroIjIaBKuX MeTAJJIOB

[{upkonwii, ero cBoicTBa, MOIUMOP(U3M, CTPYKTYpA.
OCHOBHBIE JIETUPYIOIINE 3EMEHTHI, BPEAHbIE IPUMECH.
[Mpuniwne: terupoBanus. Cucremst Zr-Nb, Zr-Sn, ¢azosbrii
coctaB. Koppo3noHHas CTOMKOCTb HUPKOHUEBBIX CIIABOB,
METO/BbI €€ NOBBILIECHNs. BOIOpOaHOE OXPYITYUBAHHUE.
[IpumeHeHne HUPKOHMUSI, KJIACChI CIUIaBOB, UX 00pabOTKa.
CrnnaBel IUPKOHMS B PEAKTOPOCTPOEHUH.

OLK wmetamnet IVA, VA u VIA rpynmn tabnuisr MeHaeneesa.
Bananwii, ero cBoiictBa, CTpykTypa. [IpuHIHUIBI TeTHpOBaHUS.
[IpumeHenue.

Huo6wuii, ero cBoiictsa, cTpykrypa. [IpHHIMIIB JeTHpOBaHMUS.
[IpumeHenue.

MonubaeH, ero cBoiicTsa, crpykrypa. [IpuHumms!
nerupoBanusi. OXpylnurBaHUE U €T0 YCTPAaHEHUE.
IIpumeHeHue.

Bonbdpam, ero coiictBa, cTpykTypa. [IpuHiumns
nernpoBanusi. OXpyUNBaHUE U €70 YCTPAHEHHUE.
[IpumeHeHue.

Bcero ayuTopHbIX 4acoB

2 |2 |1

Onnaity

0 0 0

Paznea 2

12 12 6

MatepuaJbl ¢ 0cO0bIMU (PU3HYECKUMH CBOMCTBAMU
CoBpeMeHHBIE MPEACTABIICHUS O CBSI3U (PU3NIECKUX CBOHCTB C
aTOMHBIM CTPOCHHEM M CTPYKTYpOi MaTepuanoB. PazpaboTka
MAarouTOMATKUX U MAarHuTOTBCPAbIX MAaTCPHUAJIOB. MaTepI/IaJII:I
C aHOMAJIbHBIMU 3HAYEHUSIMH K03()(DUIIMEHTOB TEPMUUECKOTO

Bcero aynutopHbIx 4acoB

4 | 4 |2

Ownnaitg

0 0 0




pacumupenusi. Marepuaibl ¢ BRICOKOW U HU3KOH
TEIJIONPOBOAHOCTHIO. CBEPXITPOBOIAIINE MATEPHAIIBI:
kinaccudukanmsi, BTCII, nocTrkeHus Mo KpUTUYECKUM
napamerpam, UX CBsI3b CO CTPYKTYPHBIM U (pa30BBIM
COCTOSIHHEM, 00CCIICYCHHUE COCTOSHUS, OTIPEICIIAIOIETO
Jy4IIue mapameTpsbl.

Marepuanbl ¢ yHUKaJIbHBIMU SACPHO-(DU3NICCKUMHU
CBOMCTBAaMU: MAJIOAKTUBUPYEMBIE U CHIIbHOAKTUBUPYEMbIE
MaTepHuaibl, MOTJIOMIAOIINE MATCPUATIBI.

SAnepHoe TOIIUBO

CoBpeMeHHbIE TOCTHKEHUS B 0071acTU pa3pabOTKH sAEpHOTO
TOILINBA.

Mertannndeckoe siiepHOe TOIUIUBO. YpaH, ero CTPYKTypa,
cBoiictBa. Jlnarpammel coctosiaust U-Mo u U-Al.
ObecnieueHne CTPyKTYpHOM CTaOMIIBHOCTH ypaHa
JIESTUPOBAHUEM, TEPMUYECKON U TEPMOMEXAHHUYECKON
00pabOTKOM.

CoenuHeHus ypaHa ¢ KMCIOPO/OM, YIJIEPOJOM, a30TOM U
JIPYTUMU HEMETAITMYECKUMHU JIEMEHTaMHU.

OxcugHoe sinepHoe TommBo. CTpyKTypa, CBOMCTBA,
MOBE/ICHUE 10T O0TyYCHHEM.

Kapb6unnoe sinepnoe tomnuo. CTpykTypa, CBONCTBA,
MOBE/ICHUE TI0]T O0TYyYCHHEM.

Hutpunnoe snepuoe tormuso. CTpyKTypa, CBOMCTBA,
MOBEJICHHUE O] O0TyYECHHEM.

JlycniepcHoe siIepHOE TOIUIMBO U MUKPOTBAJIBL.

Bcero ayuTopHbIX 4acoB

4 | 4 |2

Ownnaiig

0 0 0

11

Tyronjiapkue u HHTepMeTALJIHYECKHE COeJUHEHNS,
THAPHUIBI

Mertamionogo6Hble TyromnjaaBKue COeTUHEHNS: OOPUIBI,
KapOuIbl, HUTPU/IbI, CUIUIUBL, (pochusl, CyabPuabl
NepexoAHbIX MeTaioB. OcoOeHHOCTH (POPMUPOBAHHUS
CTPYKTYpBI, oOecrieueHne ee CTabuiIbHOCTU B YCIOBHSIX
BHEIIIHETr0 BO3/IeHCTBHSI, CBOWCTBA, TPUMEHEHHE.

®da3pl BHEAPEHUS (TUIPUIBI, KapOUIbl, HU3IINE OKCHUIBI):
0c00eHHOCTH (POPMUPOBAHUS CTPYKTYpPBI, 0OecIIeueHue ee
CTaOMIIBHOCTH B YCIIOBHSIX BHEIITHETO BO3JICHCTBHUS, CBOMCTBA,
npuMeHeHHe. [ uapu bl NepexoaHbIX MeTauioB. MaTepHabl
BOJIOPOJIHOM 3HEpreTuku. MHTEpMeTaInabl Kak
yIpoyHstomue Gpa3bl 1 MaTEpUANIbl ¢ YHUKATbHBIMU
CBOMCTBaMM, MHTEPMETAJIN/IbI PEIKO3EMENbHBIX 3JIEMEHTOB.
Hemerannuueckue TyromiaBkue COeIMHEHUs: (OpMUpOBaHHE
CTPYKTYPHI, CBOMCTBA, TPUMEHEHHE.

Kepamuku. Ilpuniune! nomyueHus, odecrneyeHme
CTPYKTYPHOTO COCTOSIHHSI, CBOHCTBA, IPUMEHEHHE.

Bcero AYJJUTOPHBIX YaCOB

2 [ 2 [ 2

Ownnaitg

0 0 0

12

Komno3unmonHbie MaTepuasbl M rpagut

CoBpeMeHHbIE TOCTHKEHUS B 001acTH pa3pabOTKH
komno3uToB. Knaccugukarus komrno3sutoB. Komno3urtsr Ha
OCHOBE METAJUIOB U CIUIaBOB - KEPMETHL: CTPYKTYypa, CBOWCTBA,
NPUMEHEHHE, ITYTH Pa3BUTHSL.

I'paduT, ero crpykTypa, CBOKCTBA, MPUMEHEHHUE, TEXHOJIOTHS
MatepuanoB. Kommo3utsl Ha ocHOBe rpaduta. C-C
KOMIIO3UTBI U X CTPYKTYypa, CBOMCTBA, IPUMEHEHUE U

Bcero AYJJUTOPHBIX YaCOB

2 [ 2 [0
Ouwnnaiin
0 0 0




MEPCIEKTUBBI UCIIOIb30BAHMS. AJIMa3 U KOMIIO3UTHI HA €r0
ocHose. Cangup.

VYriennacTuky Kak BBICOKOMOJIMMEPDI, UX KJIacCUpUKaIus,
CTPYKTypa, CBOMCTBA, IPUMEHEHHUE. TEepMONIaCTUKHU.

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINN:

Oo6o3nauenue | IlosiHOe HauMeHOBaHME

OK DJIEKTPOHHBIN KypC

M IToaHOTEKCTOBBIN MaTepran

IUI IToTHOTEKCTOBBIE JIEKLIMU

BM Buneo-maTtepuanst

AM Ayamno-marepuansl

I1p3 IIpe3eHTanuu

T TecTnl

O9CM DJIEKTPOHHBIE CITPaBOYHbIE MaTEpUaIbl
NC WHTepakTUBHBIN CaliT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[lpu peanuzanuu TPOrpaMMbl TUCIHMILIMHBI OCHOBHOH 00pa30BaTeNbHONW TEXHOJIOTHEH
SBJIAIOTCS  JICKLMOHHO-CEMMHApCKHUE  3aHATHUA.  JIeKIMM  OCHOBaHbI Ha  OOBACHUTENIBHO-
WJUTFOCTPATUBHOM METOJE W PEIIAIOT 3aJadyd HM3YYEHHsT HOBOTO MaTepHalla, KOPPEKIMH U €ro
3aKperuieHus. [l IpoOMeXyTOYHOTO KOHTPOJIS YCBOCHHS CTYAEHTOM Pa3/elIoB Kypca UCIOIb3YIOTCS
tecTbl. CaMmocTosTenbHasE padoTa CTYAEHTOB IMOJpa3yMeBaeT MoJ coO0oi MpopaboOTKy JEKIMOHHOTO
Marepuaa ¢ UCIOIb30BAHUEM PEKOMEHIYEMOM JINTEPATypbl U HHTEPHET PECYPCOB I MOATOTOBKH K
KOHTPOJIbHBIM MEPOIPUATUSAM U Ja0OpaTOPHBIM paboTam.

7. ®OH/J OHEHOYHbLIX CPEIACTB

@OHJT OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUnBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
PYOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO TUCIUIIUHE.

CBs3p Mexay GOpMHUPYEMBIMH KOMIETEHUUSAMHU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IpeJCcTaBIeHa B cleaytomiel Tadnuue:

Komnerennus NHaukaTopsl 0CBOCHUA ATTEeCTAMOHHOE MEPOIIPUsSITHE
(KII 1)

I1K-1.2 3-11K-1.2 3, KU-6, K1-12, Kn-6, Kn-12
V-1IK-1.2 3, KU-6, K1-12, Ki-6, Kn-12
B-TIK-1.2 3, KU-6, K1-12, Kin-6, Kn-12

[1K-2 3-I1K-2 3, KU-6, K1-12, Kn-6, Kn-12
VY-TIK-2 3, KU-6, K1-12, Kin-6, Kn-12
B-TIK-2 3, KH-6, K1-12, Kn-6, Kn-12

I1K-3 3-I1K-3 3, KU-6, K1-12, Kin-6, Kn-12
V-IIK-3 3, KU-6, K1-12, Kn-6, Kn-12
B-TIK-3 3, KU-6, K1-12, Kin-6, Kn-12

[1K-6 3-I1K-6 3, KU-6, K1-12, Kin-6, Kn-12
V-IIK-6 3, KU-6, K1-12, Kn-6, Kn-12




B-TIK-6 3, KH-6, KH1-12, Kn-6, Kn-12
YK-1 3-VK-1 3, KU-6, K1-12, Kn-6, Kn-12
V-VK-1 3, KU-6, K1-12, Kn-6, Kn-12
B-VK-1 3, KU-6, K1-12, Kn-6, Kn-12

Il kaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[lxana xkaxa0ro KOHTPOJIHLHOTO MEPOINPHUATUS JIEKHUT B mnpeaenax oT 0 10 yCTaHOBIEHHOTO
MakcHUMajbHOro Oajia BKIOUMTENbHO. MTOroBas arrecranus mo nucuuiuiiHe orenusaercs mno 100-
OayUIbHOM IIKaJe U MpeAcTaBiseT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

HMTorosas orieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJUTbHOM IIKaJe ECTS y4eOHOM JUCIUIINHBI

O1eHKa «OTIMYHOY» BBICTABISECTCS CTYACHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
IpOrpaMMHBII MaTepua, HCYEPIIBIBAIOIIE,
MIOCJIE/TI0BATENHLHO, YETKO H JIOTHYECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C TIPAKTHKOH,
UCTIONIB3YET B OTBETE MaTepuall
MOHOTPa(UIECKON JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B O1eHKa «XOPOII0» BBICTABIISACTCS CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U

4 — «xopouio» IO CYILIECTBY M3JIaraeT ero, He J0IMycKas
70-74 CYILECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

65-69 OleHKa «Y/IOBIETBOPUTEIIBHO

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puajia, HO HE
3 - YCBOUII €TO0 HCTaﬂeﬁ, A0IMyCKACeT HECTOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEIOCTATOYHO MPABUIIBHBIC (JOPMYITUPOBKH,
HapyIIEHUS JTOTHIECKOM
TIOCJIICAOBATCIIBHOCTH B N3JI0OKCHUU
IMPOrpaMMHOI'0 MaTCpuaia.

OrneHKa «HEYOBIETBOPUTEIHHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HE 3HACT
3HAYUTEIFHOW YaCTH MPOTrPAMMHOTO
9_ MaTepuaia, JOIMyCKaeT CyIIeCTBEHHbIE
Hwuxe 60 F ommOku. Kak mpaBuiio, oreHka

«Hey0081emBOPUMETbHOY

«HEYJIOBJIETBOPUTEIHHOY CTABUTCS

CTYZAEHTaM, KOTOpbIe HE MOT'YT ITPOJOJIKHUTD
o0ydenHue 0e3 TOMOTHUTETBHBIX 3aHATHH 110
COOTBETCTBYIOIIEN JUCIIUILIIUHE.

OueHouHble cpelcTBa NpuBeeHb! B [IpriioxeHnn.

8. YYEBHO-METOANYECKOE U THOOPMAILIMOHHOE OBECIIEYEHHUE
YYEBHOM JUCIHUATLIAHBI




OCHOBHAJ JIMTEPATYPA:

1. 620 ®50 ®uznuueckoe mMarepuanoBenenue T.5 MaTtepuansl ¢ 3aJJaHHBIMU CBOMCTBaMU, MOCKBa:
HUAY MUDU, 2012

2. 620 ®50 duznueckoe marepuanioeneHue T.6 KoHCTpyKIIMOHHBIE MaTepUalIbl IAEPHON TEXHUKH,
Mocksa: HUSY MUDU, 2012

3. 620 ®50 dusznueckoe matepuanoBenecuue T.7 AnepHpie TommBHbIE MaTepuansl, Mocksa: HUAY
MUOU, 2012

4. DU ®50 dusnueckoe matepuanoeaenue T.1 duszuka TBEpa0TO TENa, , : MUDHU, 2007

JOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 620 195 Komno3utsl Y.1 OcHOBBI MaTepHaiOBEACHUSI KOMITIO3UIIMOHHBIX MaTepranoB, MockBa:
HUAY MHU®U, 2013

2. 621.7 1195 BakyymHast ”HAYKIMOHHAs IJ1aBKa : yueOHoe nocodue, A. B. Illynsra, Mocksa: HUAY
MU®UH, 2010

3. 669 11195 Tlony4yenue u 00paboTKa METAIIIOB U COETUHEHUH | yueOHO-METOAMYECKOe mocodue, A.
B. lllynera, Mocksa: HUAY MUOU, 2011

4. 620 b94 Yrnepoa-yriaepoaHsle KOMIO3UIMOHHBIE MaTepuasl : CripaBouHUK, bymryes
I0.I'. ,Ilepcun M.1.,Coxomnos B.A., M.: Meramtyprus, 1994

5.621.039 K65 KoHcTpyKIIMOHHBIE MaTepUabl SAEPHBIX PEaKTOPOB : YueOHUK /uid By30B, H. M.
beckoposaiinsblii [1 ap.], M.: Dneproaromusaat, 1995

6. 537 I'68 MatepuanoBeieHre MOTYITPOBOIHUKOB M TUAJIEKTPUKOB : Y4eOHHK i By30B, C. C.
lNopenuxk, M. . lamesckuii, M.: MUCHC, 2003

7. 91 I'59 KapbunHoe simepHOe TOIUIUBO : yaeOHOe mocodue s By3oB, 0. I'. 'ogun, A. B.
Tenumes, Mocka: MU®U, 2007

8. 621.039 I'59 KapOunHoe siepHOe TOIUIMBO : yaeOHOoe mocodue st By3oB, 1O. I'. 'oqun, A. B.
Tenumes, Mocka: MU®U, 2007

9. 621.039 I'59 duznyeckoe MeTaIUTOBEICHUE TUTYTOHUS U €r0 CIJIaBOB : yuel. mocooue mo Kypey
"PeaktopHoe marepuaniopeaenue”, FO.I'. 'onun, Mocksa: MU®U, 2004

I[MTPOTPAMMHOE OBECITEYEHUE:

1. IMaket mporpamm Microsoft Office (b-108)
LMS 1 UHTEPHET-PECYPCBbI:

1. http://www.scopus.com ()

2. http:/mww.webofknowledge.com ()



3. http://elibrary.ru ()

4. http://www.kaf9.mephi.ru (5-108)
5. http://library.mephi.ru ()
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIbLHO-TEXHUYECKOE OBECIHEYEHHUE YUEBHOM
JUCLUIINHDBI

1. Metamtorpadpuueckue mukpockornsl EC METAM PB-22 (b-124)
2. PactpoBblit anekTponnsiii Mukpockon Carl-Zeiss EVO-50 (5-026)
3. PactpoBslii anektponnsiii Mukpockon JEOL JSM-6610LV (J1-223)

4. Iudposoii nanorsepaomep PMT-3NI (b-122)

10. YYEBHO-METOJUYECKHUE PEKOMEHJALINU VIS CTYAEHTOB

B kypce ucnonb3yercs peMTHUHroBasi cucteMa (pOpMUPOBAHUS OLICHKH:

1. MakcumanbHas cymma OamioB 3a mpeamer - 100

2. UtoroBas olieHKa MO AUCHUUIUIMHE OMPENENIeTCs CyMMON OajliIoB, MOJy4YEHHBIX B TEUEHHE
ceMecTpa Mpu aTTeCTalllu Pa3/ieioB, a TAKXKE HA 3a4ueTe.

3. Bkyan 3adera B 0011yto cymMMy 6aiioB coctaBisgeT 50 % (50 GaioB).

4. 3a paboTy B TeUEHHUE CeMeCTpa CTYJIEHT MOXKET MOJIy4YUTh MaKCUManbHO 50 6auioB.

HroroBas oneHka NpU aTrTeCTalMU KakJIOro paszesia MpPOCTABIAETCA C Y4ETOM TEKyLIeH
ycneBaeMocTH. [Ipy mpoBeneHNN KOJJIOKBUYMa CTyIEHT B TeueHHe 40 MUHYT FOTOBUT NMUCHbMEHHBIN
OTBET Ha J]Ba BOIIpOCa, MOJIy4yaeMbIX OT npenojanaTesns. [IpenogaBaTenb OleHUBAET OTBET HA KaXKIbIN
BOIPOC MO 25 — 6ayibHOM mIKasie. MakCcuMaIbHBIN Ol IPU aTTECTAIlMU pa3jiesia MPUBEJIEH B TaOIuIe
CTPYKTypa JUCHUILIMHBL. Ha 3ader cTyleHT omycKaeTcs MpU HAIMYUU BCEX CAAHHBIX JIAOOPATOPHBIX
paboT, KOJUTOKBHYMOB | TIPU cyMMe 0aJuIoB 3a aTTeCTaIuio pa3zaesioB He MeHee 30. 3adeT coCTOUT u3
JIBYX BOIPOCOB, KaXKJIbII M3 KOTOPBIX OLIEHUBAETCS MO 25 GabHOM IIKae.

Ecnu cryneHT He HaOpan HEOOXOIUMOro KoJMdyecTBa OajioB JAJs JOMYyCKa Ha 3a4eT, TO eMy
MIPEOCTABIISETCS] BO3MOKHOCTh TIOBBICUTH CBOM PEHTHHT IyTeM Iepec/iad KaKoH-1100 TeMBbI.

[TonroroBka K KOHTPOJIBHBIM MEPOIPUITHUSIM, TAO0OPATOPHBIM paboTaM U CEeMUHApam

[Ipy paccMOTpeHHMH CTYJACHTaMH BBOJHOIO MaTepuajia BHHMAaHHE CIIEAyeT YICIUTh
NPUHIUIIAM CO3[aHus, (OPMHUPOBAHUS TPEOyeMOro CTPYKTYpHO-()a30BOTO COCTOSHHSI, CBOHCTBaM
CHEIMAbHBIX KOHCTPYKIIMOHHBIX MaTEPHUaOB, KOMIIO3UTOB M MATEPHAIIOB CO CIEIHUATHLHBIMU
(U3MYECKUMU CBOMCTBAMH.



[Tpu n3ydenun tembl 1 HEOOXOAMMO YAETUTH BHUMAHHUE KJIACCU(PHKALMKM KOHCTPYKIIMOHHBIX
MaTEpUaJIOB 10 pa3HbIM MPU3HAKAM, UX OCHOBHBIM CBOMCTBAM B 3aBUCHUMOCTU OT pabO4MX YCIOBHH,
TEMIIEPATYPHBIM UHTEPBaIaM IPUMEHEHMSI C YUETOM OKPY’KAIOILIEH Cpeibl U MEXAaHUYECKUX HArPy30K.

[Ipu paccMoTpeHuM TeMmbl 2 clieAyeT oOpaTuTh BHHUMaHWE Ha OepWUIMH, €ro CBOMHCTBA,
0COOCHHOCTH KPHUCTAJUIMYECKON pPEIIeTKH, IyTSM IMOBBIIICHUS IUIACTUYHOCTH Oepwiuiua. 3HaTh
OCHOBHBIE JICTHUPYIOIINE 3JIEMEHTHI B AIIOMUHHUM, BPEIHBIC NPUMECH, KJIACCHI CIUIABOB aJIIOMUHUS;
OCHOBHBIE JIETUPYIOIIKE 3JIEMEHThl MarHus, BpeAHbIe IPUMECH, KJIacchl ciIaBoB. OOpaTuTh BHUMaHUE
CBOWCTBa, MOJUMOpPGU3M U CTIPYKTypy TuTaHa. OOpatuth o0co00oe BHMMaHHE Ha OCHOBHbBIE
JETUPYIOIINE 3JIEMEHTHI B [|- 1 []-CIulaBax TUTaHA, BpeAHbIE IPUMECH, BOJOPOAHOE OXPYINUYUMBAHUE
TUTaHa. BeIOeNIUTh JOCTOMHCTBA, HEAOCTATKU U IPUMEHEHHE JIETKMX METAJIJIOB B TEXHUKE.

IIpu wu3ydeHun TemMbl 3 O0OpaTUTh BHUMAHUE Ha IKKEJE30, €ro CBOHCTBA, CTPYKTYpY,
noTUMOp(H3M, B3aUMOJICHCTBHE JKele3a C DJJIeMEHTaMH TaOnmuibl MeHzeneeBa: OCHOBHBIE
JIETUPYIOIME 3JIEMEHTBI, BpEIHblE MpUMecH, (EeppuTo- U ayCTEHUTOCTAOMIN3UPYIOIINE 3JIEMEHTHI.
Xopolo 3HaTh AuarapaMmbl coctosiHus cruiaBoB cucreM Fe-C, Fe-Cr, Fe-Ni, Fe-Cr-Ni, Fe-Cr-Mn.
3HaTh KiaccU(UKALMIO CTaled MO CTPYKType, Ha3HaueHUI0. XOpOIIO OPUEHTHPOBATHCA B BUAAX
YIIPOYHEHUSI U IPUHLHIAX KOMIUIEKCHOIO JierupoBaHus craned. CienyeT 3HaThb CBOMCTBA HMKEI,
OCHOBHBIE JIETHPYIOLIME 3JEMEHThl U BpeaHble npumecu. OOpaTUTh BHHUMAaHHE Ha JIUThIE U
nedopMupyembIe JKaponpOUHbIE CTUIABBI HUKEIS, 3HATh UX KJIACCH(HUKALIUIO.

[Tpu m3yueHnn Temsbl 4 cienyeT 3HaTh CBOWCTBA IMPKOHHUS, €TO MOJIUMOPPHU3M U CTPYKTYPY;
OCHOBHBIE JIETHPYIOIINUE 3JIEMEHTbI, BPEIHbIE PUMECH, MPUHIUIIBI JETUPOBAHUS. 3HATH AUATPAMMBI
cocrostauss  ucreM Zr-Nb, Zr-Sn, Zr-Nb-Sn, ¢$a30Bblii  cOCTaB; KOPPO3HOHHYIO CTOHKOCTb
LUPKOHMEBBIX CIUIABOB, METOABI €€ IOBBIIICHHS; BOJOPOJHOE OXPYMYMBAHHE M IPUMEHEHHE
uupkonus. O6patuts BHUManue Ha OLIK meramnsl IVA, VA u VIA rpynn Tabnunsr Menaeneesa
(BaHaguii, HMOOMH, MONMMOAEH, BOJb(pPaM, TaHTall, XpPOM) UX CBOMCTBA, CTPYKTYpY, HPUHIHUIIBI
JIETUPOBAHMUsI, IPUMEHEHNE.

[Tpu n3ydyeHun TeMbl 5 HEOOXOAUMO 3HATh COBPEMEHHBIE MPEACTABIEHUS O CBI3H (PU3NUECKUX
CBOMCTB C aTOMHBIM CTPOECHHUEM M CTPYKTYpOH MaTepuasoB. 3HaTh pa3iMuyMe B XapaKTEPUCTHUKAX U
(YHKIIMOHAJIPHOM Ha3HAYEHMHM MarHUTOMSTKUX U MarHUTOTBEpAbIX MaTepuaioB. [IpoananusupoBaTh
CBSI3b MAarHUTHBIX CBOMCTB C aHOMAJIbHBIM MOBEACHHEM KOA(P(GUIIMEHTOB YIIPYTrOCTH U TEPMUUECKOTO
pacmpenusi. MmeTp 4YeTKOe€ MOpPEACTaBICHHE O MarepHajaXx C  BBICOKOM H  HU3KOH
TEIUIONPOBOAHOCTBIO. OOpaTuTh BHHMaHHE Ha KJIacCU(UKALMIO CBEPXIIPOBOJAIIMX MaTEpUAIOB U
JTOCTHKEHHUSI B 00JaCTH BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOJAHUKOB IO KPUTHYECKHUM IMapameTpam,
UX CBSI3b CO CTPYKTYPHBIM U ()a30BBIM COCTOSIHHEM, a TaK *e Ha METOJIbl 00eclie4eHne COCTOSHUS,
OIIPENIENIAIONIEr0 JyYIINe MapaMeTphbl. 3HATh MaTepUAbl C YHUKAIBHBIMU SA€PHO-(PU3NUECKUMU
CBOMCTBAMMU: MaJIOAKTUBUPYEMbIE 1 CUIIbHOAKTUBUPYEMbIE MaTE€pPHAaJIbl, MOTJIOLIAIOIINE MAaTEPUATIBL.

IIpn paccmoTpeHun Tembl 6 M3Y4UTh CTPYKTYPY M CBOWCTBA YpaH M €ro CIUIABOB. 3HAaTh
muarpammbl  coctosHus U-Mo u U-Al. Mmers mnpezncraBieHue o6 oOecnedyeHUH CTPYKTYpPHOU
CTaOWJIBHOCTU ypaHa JIETMPOBaHHEM, TEPMHUYECKON M TepMOMexaHHM4ecKod oO0padoTkoil. 3HaTh
00JIaCTH TPUMEHEHUS METAJIMYECKOro sJIEPHOro ToruuBa. I[IpoBecTH CpaBHUTEIBHBIN aHAIM3
CBOMCTB COEAMHEHMH YypaHa C KHCIOPOAOM, YIJIEPOAOM, a30TOM M JIPYIMMHM HEMETAJUINYECKUMU
JJIEMEHTaMHU. 3HaTh OCHOBHBIE CBOWCTBA OKCHUIHOIO SJIEPHOIO TOIUIMBA M 3aKOHOMEPHOCTH HX
M3MEHEHHs B paboumx yciaoBuax. OOpaTuTh BHUMaHHE HA PaJUAIllMOHHYIO CTOWKOCTb TOIUIMBHBIX
KepaMHUK. 3HaTh METO/Ibl 00ECIIeUEeHUs IIIACTUYHOCTU U CTPYKTYPHON CTAaOMIIBHOCTH JAMOKCHJA ypaHa
B pabouux ycioBUsAX. PaccMOTpeTb OCHOBHblE TpeOOBaHMS K MarepuanaM, COCTaBISIOIINM
JUCIIEPCHOE SIIEPHOE TOIUINBO. 3HATh PEAIILHO NPUMEHSIEMBIE TUCIIEPCHBIE TOIUIMBHBIE KOMIIO3HIIHH.



OOpaTuTh BHUMaHHE HAa OCOOEHHOCTH KOHCTPYKIMU MHKPOTBAJIOB U (PYHKUIHMOHAJIbHOE Ha3HAuYCHUE
CJIOEB UX MOKPHITHNA. 3HATh COBPEMEHHBIE JOCTHXKEHUS B 00J1aCTH Pa3pabOTKH SAEPHOTO TOTUIMBA.

[To Teme 7 paccMOTPETh CTPYKTYPY U CBOMCTBAa METAJIIONOOOHBIX TYTOIIABKUX COCAMHEHUIA:
O00puI0B, KapOUIOB, HUTPUIOB, CHUIMIIUIOB, POCchHUIOB U CYIb(PHUIOB MEPEXOMAHBIX METALIOB. 3HATH
ocoOeHHOCTH (OPMHUPOBAHUS CTPYKTYpPBI, METOJbl oObOecreueHue ee CTaOMIBHOCTH B YCIOBHSX
BHEIIHETr0 BO3JCHCTBUS, CBOWCTBA, NpuMeHeHHe. VIMeTh 4YeTkoe MpeAcTaBiIeHHE O MaTepuanax
sBisifonuxcs  ¢aszamMu  BHenpeHus (Tmapuaax, KapOumax, HUTpUIax). 3HaTh OCOOCHHOCTH
dbopMUpOBaHUS CTPYKTYpPBI, OOecliedeHHe €€ CTaOMJIBHOCTH B YCIOBHUSIX BHEIIHETO BO3ACHCTBUS,
CBOICTBa, MpUMeHEeHHE. PaccMOTpeTh THAPUIIBI IEPEXOAHBIX METAUIOB KaK MaTepUallbl BOJIOPOAHON
sHepretuku. OOpaTUTh BHUMaHHE HAa MHTEPMETAILIMIBI KaK YHpPOUHSIONME (a3bl U MaTepuaibl C
YHUKaJIbHBIMH CBOMCTBaMH, a TaK K€ HHTEPMETALIMIBI PEIKO3EMEIbHBIX JJIEMEHTOB. 3HATh
HEMETAJJINYECKUE TYroIUIaBKHE COEIMHEHUs (KapOuabl M HUTpUIBI OOpa M KpPEMHUS, HUTPU]
MOMUHUS): (GOPMHPOBAHUE CTPYKTYpPBI, CBOWCTBa, MpUMeHeHHue. VMImeTs oliiee mpeacTaBieHUE O
KepaMHUKax, BKIIOYAloU[e B ce0si MPUHIUIBI MONTYYeHHs, 00eCrieueHue CTPYKTYPHOTO COCTOSHUS,
CBOICTBa, IPUMEHEHHUE.

[Ipu u3yueHum Tembl § cleqyeT OOpaTUTh BHUMAHUE Ha KJiIacCHU(PHUKAIMIO KOMITO3UTOB.
PaccMoTpeTh KOMIO3UTBHI HA OCHOBE METAIJIOB M CIUIABOB, a TAK)KE€ HAa HEMETAJIIMYECKOH OCHOBE.
VMmerp deTKkuMe TPEACTaBICHHS 00 OTIMYUSAX JUCHEPCHO-YIMPOYHSIEMBIX W BOJOKHHUCTBIX
KOMIIO3UIIMOHHBIX MaTEPHUalIOB. 3HATh OCHOBHBIC THIIBI MATPHUIl U YIPOYHSIONIMX BOJIOKOH. VMeTh
MPEJCTAaBICHUS O COBPEMEHHBIX JOCTIKEHHAX B 00JacTu pa3paboTKM KOMIO3HWTOB. PaccmoTpers
rpaduT M anMma3, UX CTPYKTYpY, CBOWMCTBA, NPUMEHEHHE, M OCHOBBI TEXHOJOTHH YTJIEPOJHBIX
MaTepuaioB. 3HaTh 4YTO Takoe cangup, KOMIO3UTHI Ha ocHoBe rpadura, C-C KOMIO3UTHI,
NPEJCTABIATh UX CTPYKTYPY, CBOWCTBA, MPUMEHEHHE U MEPCHEKTHBBI HCIIOJIb30BAaHUs. U KOMIIO3UTHI
Ha ero OcHOBe. PaccMOTpeTh YriemiacTUKM Kak BBICOKOMOJIMMEPHI, UX KIaCCU(PUKAIHIIO, CTPYKTYPY,
CBOWCTBA U MPUMEHEHHE. 3HaTh OCHOBHBIE TUITbI TEPMOIIJIACTUKOB.

[ToarotoBka k 1a6opaTOpHBIM pabOTaM OCYLIECTBISETCS B COOTBETCTBHU C METOAMUYECKUMHU
YKa3aHUSMH, JOCTYITHBIMH B JIOKaJIbHON CETH KadeIphl.

[ToaroToBka k ceMUHapam MPOBOAMTHCS C HCIIOJIBE30BAaHUEM JIUTEPATYPHl M HHTEPHET PECYPCOB
yKa3aHHBIX B paboyei mporpaMme AUCIUTUINHBL.

11.  YYEBHO-METOJMWYECKHUE PEKOMEHJIALINM JIJISI IPENOJABATEJIEN

VYyeOnas mucnuminHa «KOHCTpyKIMOHHBIE W (YHKIIMOHATBHBIE MaTEpUabl» BXOAHUT B
npodeccnonanbubiii yueOnbrii mukn OOIl «Dusnka mMatepuanoB U MPOLECCOB» IO HaMpaBiie-HUIO
noarotoBku 22.03.01 MarepuanoBeneHre U TEXHOJOTUM MaTepuanoB. B HacTodileld IuC-LUIUIMHE
M3Yy4aloTCs KOHCTPYKIIMOHHBIE M (PYHKIIMOHAIBHBIC MaTEpHaNbl, MCHOJB3YIOMIHECS B Pa3TUIHBIX
00JacTsAX HAYKW M TEXHHWKH, B TOM 4YHclie [] B suepHOM sHepreTuke. PaccMaTpuBa-r0TCS MPUHITUTIBI
CO37IaHUsl CIUIABOB C 3apaHee 3aJaHHBIMH (DU3UKO-XUMHUYECKUMH W MEXaHHYe-CKUMH CBOWCTBAMH,
BKJIFOYAsl CIUIaBbl HAa OCHOBE QJIIOMUHUSA, MarHus, OCpwIuIvs, IUPKOHHS, Keie3a (CTaln), HHUKE,
TYTrOIUIaBKUX MeETaIoB. [IpOBOAUTCS 03HAKOMIIGHHE CTYACHTOB C Ma-TepHallaMd C OCOOBIMH
(U3MYECKUMU CBONCTBAMH, SICPHBIM TOIUIMBOM, TYTOIJIABKUMH W  HH-TEPMETAJUTHYECKUMU
COCIMHEHUSAMH, TUIPUIAMH, KOMIIO3HIIMOHHBIMUA MaTepuaiaMu u Tpadu-ToMm. PaccmarpuBarorcs
o01Ire BOIIPOCHI MaTEPHATIOBEICHHUS MTOIYIIPOBOIHUKOB U KOCMHYE-CKOTO MaTepUATIOBEICHHUS.

[Tomydyenusie 3HaHHMS OyayT HEOOXOAMMBI i Oosiee TIyOOKOr0 TOHUMAHUS psna Crie-
[UATBHBIX JHUCIUIUIMH, TakuxX Kak «PeaktopHoe wmatepuanoBeneHue», «Pamumanunonnas Qusuka



TBepAoro tena», «KoHcTpykunoHHbsle Matepualibl S0V », «CnennaibHble BOMPOCH pagrda-OHHOIO
MarepuaioBeneHus», «B3aumonelcTBre U3IY4EHUS C TBEPABIM TEJIOM» U T.I., BBINOJ-HEHUS
KYPCOBBIX U JUIUIOMHBIX MPOEKTOB [0 COOTBETCTBYIOIIUM JIUCHUILIMHAM.

B nmporpamme AMCHUIUIMHBI IPEAYCMOTPEHA CIenyromas padoTa Mperno aBaTels:

Cemectp — 8 (BeceHHMIN)

OO0mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABISIET 2 KpeauTa, 72 4YacoB.

Jlekuun 24 wyacos

[IpakTrueckue 3aHsATUs/CeMUHApbl 24 4acoB

JlaGopaTopHbie paboTel 12 dacoB
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npodeccop Manbirun B.b.



