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Pabouas nporpamMma qucuurinHsl "da3zoBble paBHOBECHS U CTPYKTYpooOpa3oBaHKe" IO HANIPABICHUIO IOATOTOBKU
(cenmanbHocTH) "HanonmxkeHepus" HanmpaBieHHOCTH (mpodunio) HanotexHomoruu B marepuanosenenun @I'b0Y ctp. 3
BO «Henl'V»

1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

Llenbs mucoumIMHB chOPMHUPOBATH Y CTYACHTOB TEOPETHUYECKHE MPEICTABICHHS O MEXaHH3MaX CTPYKTYPOOOpa30BaHUs B
Pa3NUYHbIX KPUCTAIUIMYECKUX TBEPABIX TEIaX U METAIUIMYECKUX MaTepHalaX U Ha X OCHOBE HAYYUTh aHAJIU3UPOBATH
CTPYKTYpBI METAJUIOB U CIUIaBOB, BO3HHUKAIOIIHE IIPH PA3IMYIHBIX MPOLeccax: KPUCTAIUIN3AIUHN, TOTUMOPQHBIX
IpeBpalleHusX, JedhopMaluy U MOCIEAYIOIEM OTKUIe, CTAPEHUU U APYIUX Hpoueccax. HayduTts mpeackassiBaTh XapaKkTep
WU3MEHEHUH CTPYKTYpHhI B pe3ylibTaTe BHEIIHUX BO3AEHCTBUM U HAIIPaBJICHNE U3MEHEHNUS CBOMCTB, aHAJIU3UPOBATh U
CaMOCTOSATENHFHO CTPOUTH (ha30BBIE THATPAMMBI M IIPE/ICKA3bIBATE HA OCHOBE (ha30BBIX AUATPaMM H3MEHEHHUS CTPYKTYPHI U
CBOMWCTB CIUIABOB B PA3JIMYHBIX IIPOLIECCAX.

Pe3ym>TaT1)1 O6y‘IeHI/IH 10 MTUCOUIIITMHE HAITPABJICHBI HA JOCTUKCHUC NHAUKATOPOB!:

VK-1.1. BemonHsAeT oucK NHOOPMAIIIH, ONpeeseT KPUTEPHUH CHCTEMHOTO aHaJIi3a IIOCTABICHHBIX 3a1a4

VK-1.2. Vcnonp3yer KpUTHYESCKUHA aHaIH3, CHCTEMaTH3aLUI0 1 0000IeHHe MH)OPMALIUH IS PEIICHHs IIOCTaBICHHBIX
3ama4

ITK-1.1: 3Haet ocHOBHBIE TPEOOBAHHS K TOCTIDKCHHIO TEXHIHYECKOTO YPOBHS U3/ICIUI N3 HAHOCTPYKTYPHPOBAaHHBIX
KOMTIO3HITMOHHBIX MAaTEPUAIIOB C Y4ETOM OTIBITA BEAYIIMX OPTraHU3aluit

I1K-1.2: YMmeeT aHanu3upoBaTh UMEIOLIMECS JIMTEPATYpPHbIE JaHHBIE 110 B3aUMOCBSI3U JUCIIEPCHOIO COCTaBa U CBOMCTB
HAHOCTPYKTYPUPOBAHHBIX MaTEepHANIOB; 00eCIEYnBaTh COOIIONEHNE TPeOOBAHNI CTAHAAPTOB, TEXHUUCCKUX YCIOBHH U
HOPMAaTHBHOM JOKyMEHTAalUHU Ha BCEX CTANUAX IPOECKTUPOBAHUS U3EIUM U3 HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3ULIMOHHBIX
MaTEepHUAJIOB

ITK-1.3: Bnageer HaBbIKaMu (POPMHUPOBAHUS TEXHUYCCKHUX 3aJaHUI Ha IPUOOPETEHUE ChIPBS M BCIIOMOTATEIBHBIX
MaTepraioB JJIs IPOU3BO/ICTBAa HAHOCTPYKTYPUPOBAHHBIX KOMIO3HUIIMOHHBIX MaTEPHAIOB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

uxn (paznmen) OIIOIT: b1.B.06

2.1 TpeOoBaHusl K NpeABAPUTEILHOI MOAT0TOBKE 00y4Yalolerocs:

CoBpeMeHHbIE TEXHOIOTUH MOKCKa U 00paboTKH HHGOpMAIIH

AnanmaTrdeckas TeoMETpus

MaTtemaTuyecKkui aHaIu3

HeopraHquCKasI 1 OpTraHuYEeCKasd XUMHUs

duznueckas XUMHs

DHU3UKO-XUMUS HEOPraHN4ICCKUX MaTEPrUaioB

duzuka KOHACHCUPOBAHHOT'O COCTOSHUSA BCIICCTBA

Hosble MaTepuasl

Pentrenorpadus 1 peHTTeHOCTPYKTYPHBIH aHAJIH3

2.2 JINCUMILIMHBI ¥ MPAKTHKH, /ISl KOTOPBIX 0CBOECHHE JIAHHOM JUCHUILTHHBI (MOLYJIs1) HEOOXOUMO KaK
npeuecTByoniee:

BeimosiHeHHe 1 3a1UTa BBITYCKHOM KBaM(UKAINOHHON paboThI

Hpell/:[I/IHJ'IOMHaSI IMpaKTUKa

Hay‘IHO-I/ICCHeHOBaTeHLCKaH pa60Ta

3. KOMIIETEHIIUM OBYYAIOIEI'OCS, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIUIIJINHBI

(MOJY.JIS)

YK-1: CriocofeH ocymiecTB/IATh OMCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 MH(OPMALU, IPUMEHATh CUCTEMHBbIH
TIO/IXO/1 /IUISl PellleHHus] MOCTaBJIEHHBIX 33124

3HaTh:

Jsa moctmxenns YK-1.1: OcHOBHBIE TOHSTHS, TEPMUHOJIOTHIO M 3aKOHOMEPHOCTH CTPYKTYPOOOpa30BaHUA U (ha30BBIX
MpeBpaLIeHU MaTepHUajIoB

YMmers:

Jnsa noctmxenust YK-1.2: OcyiecTBiaTh NOMCK, KpUTUYECKUH aHaIU3 U CUHTE3 UH(OpMAIUY, TPUMEHSITh CUCTEMHBII
MOAXO/ JUIsl PEIICHUS 3a/1a4 MCCIIEI0BAHUS CTPYKTYPBI M (ha30BbIX PABHOBECHI MaTEpHaIOB

Baanern:

I[J'Iﬂ noctmkeHns YK-1.2: MerogaMu IToucKa U aHalIn3a I/IH(I)OpMaI_II/II/I IpU PCHICHUN HAYYHO-HUCCIICA0BATCIIbCKUX 3a4a4
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Pabouas nporpamMma qucuurinHsl "da3zoBble paBHOBECHS U CTPYKTYpooOpa3oBaHKe" IO HANIPABICHUIO IOATOTOBKU
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IIK-1: Cnoco6eH opranu3oBHIBATH NPOBeIeHNE KOMILIEKCHBIX HCCIET0BAHMI CTPYKTYPHI H CBOICTB
HAHOCTPYKTYPHPOBAHHBIX KOMIO3HIIHOHHBIX MATEPHAJIOB M BHEAPSATH Pe3yIbTAThI HCCIEOBAHUI B HOBbIE
TeXHOJOTHH

3HaTh:

Jus moctmxenns [1K-1.1: ocHOBHBIE KITacChl COBPEMEHHBIX MAaTEPHANIOB, X CBOWCTBA M 00JIACTH IPUMEHEHNS, PUHIIUIIBI
BBIOOPA MAaTEPHATIOB, OCHOBHBIC TEXHOJIOTHYECKUE IPOIIECCHI TPOM3BOACTBA U 00pabOTKH MaTepHaoB, 0COOEHHOCTH
JKM3HEHHOTO LIMKJIa MaTEPUAIIOB M M3JIEINH 13 HUX; 3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHusl, (a30BbIe PEBPAILCHUS B
MaTepHalax, BIUSIHIE CTPYKTYPHBIX XapaKTEPHCTHK Ha CBOMCTBAa MaTepUaioB

Ymers:

Jomst moctmwkenwnst [TK-1.2: TIpoBoauTh KOMILIEKCHBIE UCCIIEIOBAHUS CTPYKTYPBI M CBOMCTB HAHOCTPYKTYPHUPOBAHHBIX
KOMTIO3HIIMOHHBIX MaTEPUAIIOB

Baanern:

Jms noctrxenns [1K-1.3: HaBpikamu npoBeieHne KOMIUIEKCHBIX UCCIIEIOBAaHUM CTPYKTYpPhI U CBOMCTB
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPUAIOB M BHEAPEHUS PE3yIbTATOB HCCIEAOBAHHI B HOBbIE TEXHOIOTUHI

B pe3ysbTaTe 0cBOCHHS JUCHMILINHBI 00yYaIOLIUICS J0JKEH

3.1 |3narn:

3.1.1 | ocHOBHBIE KJIACCHI COBPEMEHHBIX MaTepHAJIOB, UX CBOHCTBA U 00JIaCTH IPUMEHEHHS, IPUHIMIIBI BEIOOpa
MAaTepHasoB, OCHOBHbIE TEXHOJIOTHUYECKHE MIPOLIECCHI ITPOM3BOJICTBA U 00pabOTKH MaTepruanoB, 0COOCHHOCTH
U3HEHHOTO IIUKJIA MATePHAIOB U U3JeIHH U3 HUX; 3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHus, (ha30BbIe
IIPEBPALLECHUS B MaTepUalax, BIMSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HAa CBOWCTBA MAaTEPHAJIOB.

3.2 | YMmeTh:

3.2.1 | BBIOUpATh MaTepHaIbl AT 3aaHHBIX YCIOBUI SKCILTyaTallud C Y4€TOM TPeOOBaHUIT TEXHOJIOTHIHOCTH,
HaJI©)KHOCTH U JIOJITOBEYHOCTH M3/IENNiT; BHIOMPATh MaTepHaIbl U TEXHOJIOTHYECKUE TIPOLIECCHI IS PEILICHHs
3a7a4 MpoheCCHOHANEHON eI TETFHOCTH; OTPECTATh (PH3NIecKre, MEXaHHIECKHe CBOHCTBA MATEPHAIIOB IIPH
Pa3INYHBIX BUJaX HCHBITAHUH.

3.3 | Baagern:

3.3.1 OpUHOUITaMHA BI)I60pa MaTCpraJIoB IJIA 3JICMCHTOB KOHCprKI_[I/Iﬁ u O60pyI[OBaHI/I$I; HaBbIKaMH HUCIIOJIb30BaHUA
METOJO0B CTPYKTYPHOI'O aHAJIN3a U OTIPCACIICHU q)I/I3I/I‘IeCKI/IX u q)I/I3I/IKO-MeX3HI/I‘-IeCKI/IX CBOMCTB Marepualiosn,
TEXHUKHU O6pa6OTKI/I OKCIICPUMEHTAJIbHBIX JaHHBIX.

4. OFBEM JUCUMILINHBI (MOLYJIS)

O6wasn TpyaoemKocTb 53ET
YacoB 1o yueOHOMY ILIaHY : 180 Bupgsl KOHTpONA B ceMecTpax:
B TOM YHCIIE
ayIUTOPHBIC 3aHITHS : 78 9K3aMEeHBI 8
camocTosTenpHas pabora : 75 3aueTsl 7
4acoB Ha KOHTPOJIb : 27
5. CTPYKTYPA U COJAEP)KAHUME JUCLHUIIIMHbBI (MOY.JIS)
Kon HaumeHoBaHue pa3/iesioB U TeM /BUJ 3aHATHS/ Cemect | Hacos Jluteparypa
3aHATH p / Kype
Pazgen 1. Kpucrajimyeckasi CTpyYKTypa TBepAbIX Tes
1.1 OmnucaHue CTpyKTypsl KpucTaios /Jlex/ 7 8 JI1.1J11.2 J11.3
JI1.4 JI1.5
JI.6J12.1 J12.2
J12.3 J12.4J13.1
212233
1.2 Kpucrannuueckas cTpykTypa TBepasix Tei /Cp/ 7 12 JIT.1JI1.2 JI1.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3 J12.4J13.1
212233 24
Pazgen 2. Tunbsl XuMH4ecKHX cBsi3eil B TBepPAbIX TeJaxX
2.1 OCHOBHBIC THITBI MEXATOMHBIX CBsI3ei B MaTtepuanax /Jlex/ 7 6 JIT.1JI1.2 JI1.3
JI1.4 J11.5
JI1.6J12.1 J12.2
J12.3 J12.4J13.1
313233
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crp. 5

2.2 THIBI XUMHUYECKHX CBsI3el B TBepIbIX Tenax /Cp/ 7 12

J1.1J11.2J11.3
JI1.4 JI1.5
J.6J12.1 J12.2
J12.3 J12.4J13.1
01023354

Paznen 3. ledexTnl kpucTtananyeckoii pemerku. Toueunbie
Ae(eKThI

3.1 JedexTbl kpucTammnueckon pemeTky. /Jlex/ 7 6

J1.1J11.2J11.3
J11.4J11.5
JI1.6J12.1 J12.2
J12.3 J12.4J13.1
313233

3.2 MonaenupoBanue nuddy3un mpuMeceii 3amenienus B kpucramiax /Tlp/ 7 6

J1.1J11.2J11.3
J11.4J11.5
J1.6J12.1 JI2.2
J12.3 J12.4J13.1
013233

33 JedexThl kpuctammnaeckoi pemreTk. Touednbie aedextsl /Cp/ 7 20

JI1.1J11.2J11.3
JI1.4 JI1.5
JI.6J12.1 J12.2
J12.3 712.4J13.1
0103023354

Pasznen 4. OCHOBHBIE THIIBI TUCJIOKAIUNA ¥ X IBUKEHHE

4.1 Kpaesbie quciokanuu /Jlex/ 7 4

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3 J12.4J13.1
0102353

4.2 BunTOBBIE M CMemIaHHbIe quciiokanuy /JIex/ 7 4

J1.1J11.2J11.3
J1.4J11.5
JI.6J12.1 J12.2
J12.3 712.4J13.1
013233

4.3 DKcIIepUMEHTaIbHbIE METO/IbI MCCeI0BaHUS Auciokaimi /Jlex/ 7 4

J1.1J11.2J11.3
JI1.4J11.5
JI1.6J12.1 J12.2
J12.3 J12.4J13.1
313233

4.4 Jucnokanuu B MeTamiax /Jlex/ 7 4

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3 J12.4J13.1
0103233

4.5 Pacuer mioTHOCTH qHCTOKANNIL IO AIIEKTPOHHO-MUKPOCKOIIMIECKUM 7 6
¢ororpadusm /Tlp/

JI1.1J11.2 J11.3
JI1.4 JI1.5
JI.6J12.1 J12.2
J12.3 J12.4J13.1
010233

4.6 MonenupoBaHue IBMKEHUS KpaeBbIX auciokanuii /TIp/ 7 6

JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3 J12.4J13.1
012233

4.7 OCHOBHBIE TUIIBI JUCIIOKanuil u ux asuxerue /Cp/ 7 10

J1.1J11.2J11.3
J1.4J11.5
JI1.6J12.1 J12.2
J12.3 J12.4J13.1
01323354

Pasnen 5. @opmupoBanue CTPYKTYPhI MeTAJLIAa IPU
KPHCTANIM3AIUHI
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ctp. 6

5.1 Oo6mue npeacTaBieHus 0 (pa3oBbIX paBHOBeCHsIX /JIek/ 8 2

J1.1J11.2J11.3
JI1.4 JI1.5
J.6J12.1 J12.2
J12.3 J12.4J13.1
01030233

5.2 Kpucrammimaeckas CTpyKTypa METAIUTHYECKUX CITUTKOB /JIex/ 8 2

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3 J12.4J13.1
012233

53 DopMupoBaHHEe CTPYKTYPHI MeTalIa Npu kpucTamuusanuu. /Cp/ 8 3

J1.1J11.2J11.3
JI1.4J11.5
JI1.6J12.1 J12.2
JI2.3 J12.4J13.1
01323354

Pazgen 6. @a3pl B MeTAIIMYECKHX CILIABAX

6.1 Huarpammsl coctosiHus. /Jlex/ 8 2

J1.1J11.2J11.3
J11.4J11.5
JI1.6J12.1 J12.2
J12.3 J12.4J13.1
013233

6.2 ®da3pl B MeTaIMUeCKHX crutaBax /Cp/ 8 4

J1.1J11.2J11.3
J11.4J11.5
J1.6J12.1 JI2.2
J12.3 J12.4J13.1
0103023354

Pazgen 7. ®opMupoBanue CTPYKTYPhI CIUIABOB NIPH
KPHCTAIM3a0HH

7.1 OcobenHOCTH (ha30BBIX IIPEBPAICHUI B CIIIIaBaX B TBEPAOM 8 2
cocrosiHuM /JIex/

J1.1J11.2J11.3
J1.4J11.5
JI.6J12.1 J12.2
J12.3 712.4J13.1
013233

7.2 JlnarpaMmbl COCTOSIHUSI, CTPOEHHUE U CBOIcTBa cIi1aBoB /JIek/ 8 4

J1.1J11.2J11.3
JI1.4J11.5
JI1.6J12.1 J12.2
J12.3 J12.4J13.1
313233

7.3 ITocTpoenue Gpa3oBbIX AUArpaMM OMHAPHBIX PACIJIABOB, 00PA3yIONIUX 8 4
OTpaHUYCHHBIC TBEPIbIC PACTBOPHI U IBTEKTHKY, TIEPUTEKTUKY /T1p/

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3 J12.4J13.1
0103233

7.4 [TocTpoenue Ga30BbIX AUarpaMM OMHAPHBIX PacIIaBOB, 00PA3YIONIIX 8 2
OTpaHUYEHHBIE TBEPIbIE PACTBOPHI M XUMIUYeCcKue coennHenus /T1p/

JI1.1J11.2 J11.3
JI1.4 JI1.5
JI.6J12.1 J12.2
J12.3 J12.4J13.1
010233

7.5 INoctpoenne (azoBbIx quarpamMm TpoitHbIX cucteM /TIp/ 8 2

JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3 J12.4J13.1
012233

7.6 DopMHUpOBaHHE CTPYKTYPHI CINTABOB NpH Kpuctanausaun /Cp/ 8 6

J1.1J11.2J11.3
J1.4J11.5
JI1.6J12.1 J12.2
J12.3 J12.4J13.1
01323354

Paznen 8. [lnacTuueckas nedpopmanuss 1 MeXaHHYeCKHe CBOICTBA.
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8.1 Paspymenne metaimios /Jlek/ 8 2 JI1.1 J11.2 J11.3
JI1.4J11.5
JI1.6J12.1 J12.2
JI12.3 J12.4J13.1
5102233

8.2 IIpounocts metasuios /JIex/ 8 2 JI1.1J11.2J11.3
J1.4 J11.5
JI1.6J12.1 J12.2
J2.3 J12.4J13.1
51032233

8.3 [Tmactuueckas nepopmanust u Mexanumdeckue cBoiicrsa /Cp/ 8 8 JI1.1JI1.2 J11.3
J1.4J11.5
JI.6J12.1 J12.2
J12.3 J12.4J13.1
21323354

6. POH/1 OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

KOHTpOJ'ILHLIC pa6OTLI, OTYCTHI 110 MPAKTHYICCKHUM 3aHATHUAM, BOIIPOCHI K 3aquy/3K3aMeHy

6.2. TumoBbIe KOHTPOJIBHBIE 3aAaHAS M HHbIE MATEPHATBI /I TEKYIIeHd aTTecTalnn

KoHTponbHble 3a1auun A7l IPaKTUYECKUX 3aHATHHA

1. Haittn mmmHy BekTopa 3JIeMEHTapHOW TPaHCIIMN B KPUCTAJIIAX ajiMasa, eCIi KPUCTAJUTIYecKas pereTka Kyondeckas
TpaHELIEHTPUPOBAHHAS, COIEPKUT 8 aTOMOB, MEKATOMHOE paccrosiHue 1.54 A.

2. Paccuntath K03()(HULKEHT YIIAKOBKHU LIS IPOCTOI KyOUYECKON PELICTKH

3. PaccunraTth K03(h(HUINEHT YIAKOBKHU JUIS IIPOCTOH KyON4ecKoi 00BeMHOIICHTPHPOBAHHON PEIICTKA

4. PaccumnraTh K03()(OUINEHT YIAKOBKHU JUIS IIPOCTOH KyONYeCKOi rpaHeeHTPUPOBAaHHON PEIIeTKN

5. HaiiTu noctostHHyt0 MajienyHra Jyist JMHEMHOM 11eTI0YKH paBHOY/AAJIEHHBIX HOHOB C YEPEAYIOIIMMHUCS 3apsiAaMH.

6. Haiitu noctosiHHyto MaznenyHra 1Jis JIMHEHHOM LETI0UYKHY PaBHOYIAJIEHHBIX HOHOB € YEPEAYIOIIMMHUCS 3apsiiaMi METOJ0M
OBbeHa.

7. Haiitu nocrosiHHyr0 MagenyHra Uit KBaJpaTHOU CETKU HOHOB.

8. Haiitu nocrosiHHyro ManenyHra Juisi epBoii siueiiku DBbeHa KpucTasua 1t NaCl.

9. B menn, 3akanennoii ¢ 6000 C, conepxxurcs 1.1*¥10-5 % ( at. ) BakaHcuit. Kakyro TemmepaTypy 3aKaJIki CIeayeT BEIOPATh,
9TOOBI KOHIICHTPAIHS ITOPSAKA BO3POCIIA HA JIBa MOpsiAKa’?

10. Ouenure cpenHue pacCTOSHUS MEXKAY PABHOBECHBIMH BAKAHCHAMH B aIFOMUHUU IIpU 270 C U MEXAy 3aKaJIOYHBIMU
BaKaHCHSIMU NP TOH ke TemIiepaTtype nocie 3akaaku ¢ 6270 C (Ipu yclIoBUH, YTO BCE BHICOKOTEMIIEpATYpHbIE
MOHOBaKaHCHH «3aMOPaKUBAIOTCS M PACIIpeeTIeHbl CTATUCTHYSCKH PaBHOMEPHO).

11. Merann conepxut 0.1% (aT.) paBHOMEPHO pacnpeefeHHo# mpuMecH 3amenienns. OnpenenuTe CpeHee paccTosHIE
MEXIy IPUMECHBIMU aTOMaMU B €JMHUIAX Neproa T. 1. K. U 0. L. K. PELIETKH.

12. TTokaxuTe ¢ MOMOLIbIO IOCTPOEHUS, YTO BEKTOP broprepca npsAMoaMHERHON EMOUKU MEXY3€IbHbIX aTOMOB,
pacrosoxeHHOH B HampasieHnH < 100> KyOHMuecKkoi pemeTky, paBeH HyIIIO.

13. B 06pa3ie amroMHHUS [IOCTIE PE3KOT0 OXJIAXKCHHUS B BOAE MOSBUINCH JUCIOKAIIMOHHBIE TIETJIH, YUCIIO KOTOPBIX PaBHO
1*¥1015 cm-3, a cpenuuii nuamerp 30 HM. OlIEHUTE KOHIIEHTPAIMIO BAKAHCUH MPH TEMIIEPATYpE, C KOTOPOH OXIaKaacs
oOpaserr.

14. B menHO# ¢obre mocie siIepHOTo 00IydeH s MOSBHINCH UCIOKAIMOHHBIE ETIIN, YUCIIO KOTOPBIX cocTaBmio 1015 cm
-3, a cpeanuit tuametp paseH 40 HM. OLEHNUTE KOHIEHTPALUIO BO3HUKAIOUIMX MPH 00Iy4eHUH MEIH TOYSUHBIX Je(eKToB,
KOHJCHCAIU KOTOPBIX MTPUBEa K 00pa30BaHMIO AUCIIOKAIMOHHBIX ITETENb.

15. ITokaxuTe ¢ MOMOULIBIO CXEMBI, YTO IIPHU CKOJIbKEHUM IPU3MATUUECKON AUCIOKAIMOHHOM NE€TJIN, UMEBILEH B UCXOIHOM
MOJO0KEHUH KPaeBYIO OPUEHTALUIO, MOTYT IOSIBUTHCS YJACTKH C BUHTOBOM OpUEHTalUeH (JOMYCTUTE, YTO OTACIbHEIE
Y4aCTKU UCXOJHOM METJIN HEMOIBMYKHBI).

16. OuennTe (B KWIOMETPax) CYMMapHYIO JJIHHY BCEX TUCIOKannii B 1cM3 0TOXOKEHHOTO METajlIa C ITIOTHOCTBIO
nuciaokanui 108 cm-2.

KonTposnpHbIe 33124 1 TPAKTUYECKUX 3aHATUI

1. Haiitn nimHy BEKTOpa 3I€MEHTAPHOM TPaHCIAINH B KPHCTAJUIaX alMasa, €ClIN KPICTaJUTNIecKas pemeTka Kyomaeckas
TpaHEeIeHTPHPOBAHHAS, COAEPKUT & aTOMOB, MEXKaTOMHOE paccrosHue 1.54 A.

2. PaccuntaTh K03 (HUIUEHT YIAKOBKH IS IPOCTOM KyOUUECKOH PEIEeTKH

3. PaccunraTh K03()(HUINEHT YIAKOBKHU JUIS IIPOCTOH KyON4ecKoil 00BeMHOIICHTPHPOBAHHON PEIIECTKA

4. PaccunraTh K03()(UINEHT YIAKOBKHU JUIS IIPOCTOH KyONYeCKOl rpaHeeHTPUPOBAHHON PEIIeTKI

5. Haiitu noctosiHHyr0 MajienyHra Jyist TJMHEMHOM 11ETI0YKH paBHOY/AAJIEHHBIX HOHOB C YEPEAYIOIIMMHUCS 3apsAaMH.

6. HalitTu nocrostHHyto Mazienynra 1i1st TMHEHHOH LEMOYKN paBHOYIAJIEHHBIX HOHOB C YepENYIOIUMHUCS 3apsJaMUd METOAOM
OBbeHa.

7. Halitn moctosiHHyroMajienyHra i KBaJpaTHOW CETKH MOHOB.
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8. Haittn mocrosHHyroManenyHra Iis mepBoi sraeiikn OBbeHa Kpructamia s NaCl.

9. B menn, 3akanennoit ¢ 6000 C, comepxxurcs 1.1%10-5 % ( at. ) Bakancuit. Kakyro TemmnepaTypy 3aKaJIki cIeayeT BBIOPATh,
9TOOBI KOHIEHTPALUS MOPAIKa BO3pOCia Ha J1Ba Mopsiaka?

10. Ouenure cpeHUE PACCTOSIHUS MEXK1Y PABHOBECHBIMH BaKaHCHSIMU B aJIFOMUHUM 1TpH 270 C U MEXIy 3aKaJIOUHBIMU
BaKaHCHAMH IIPH TOH e TeMIlepaType 1mocie 3akaiku ¢ 6270 C (IpH yCIOBHH, YTO BCE BEICOKOTEMITEPATYpPHEIE
MOHOBAKaHCHU «3aMOPaXKUBAIOTCSD) U paCTIpeieNIeHbl CTATUCTUYECKH PABHOMEPHO).

11. Metamnn conepxut 0.1% (aT.) paBHOMEPHO pacnpeefeHHOH mpuMecH 3amerenns. OnpenenuTe cpeHee paccTosHIe
MEXy IPUMECHBIMH aTOMaMH B ¢IMHMIAX ITEPUOJA T. I. K. U O. II. K. PEIICTKH.

12. TTokaxuTe ¢ MOMOLIbIO IIOCTPOEHUS, YTO BEKTOP broprepca npsMOIMHENHON LIENOUKU MEXKY3€IbHBIX aTOMOB,
pacmoioskeHHOH B HanpaBieHun < 100> KyOW4ecKoil pelieTky, paBeH HyIIo.

13. B o0Opa3siie aIroMHHUS [TOCIIE PE3KOTO OXJIAXKICHUS B BOAE IOSBIJIMCH JUCIOKAIIMOHHBIC TIETIIN, YUCIO KOTOPBIX PaBHO
1*1015 cm-3, a cpequuit nuamerp 30 HM. OTIEHUTE KOHIICHTPAIIWIO BAKAHCUH TPH TEMIIEPAType, C KOTOPOH OXJIaXKaacs
obpaser.

14. B MenHOI (obre mocie saepHoro 00IydeH s MOSBHINCH JUCIOKAIMOHHBIC TIETIIN, YUCIIO KOTOPBIX coctaBmiio 1015 cm
- 3, a cpennuii fuametp paseH 40 HM. OIeHUTE KOHIIEHTPALNIO BOSHUKAIOMINX TP 00IyIeHHN MEIH TOYSYHBIX JIe(eKTOB,
KOHJICHCAIIUSI KOTOPBIX MIpUBea K 00pa30BaHMIO AUCIOKAIIHOHHBIX ITETENb.

15. TTokaxkuTe ¢ MOMOUIBIO CXEMBI, YTO MPH CKOJILKEHUH MPU3MAaTHUECKON AUCIOKAIIMOHHOHN MET/IN, UMEBILEH B UCXOTHOM
MIOJIO’KEHUU KPaeBYIO OPUEHTALIMIO, MOTYT HOSBUTHCS YIACTKH ¢ BAHTOBON OpHeHTauuel (J0MycTUTe, YTO OTACIbHbIE
Y9aCTKH MCXOIHOM TTETIIH HETIOIBIKHEI).

16. Ouennre (B KWIOMETPax) CYMMapHYIO JUIMHY BCEX AUCIOKAIHA B 1cM3 OTOMOKEHHOTO METalia C MIIOTHOCTHIO
nuciaokamuii 108 cm-2.

6.3. TunoBble KOHTPOJIbHBIE BOIIPOCHI U 3aJaHUSI IJIsl IPOMEKYTOYHOH aTTeCTALUM

Tunossie KOHTPOJIBHBIC BOIIPOCHI U 3alaHWs NNPEACTABJICHBI B (I)OH)IEIX OIICHOYHBIX CPCACTB 11O JUCITUIIIINHE "da30BbIe
paBHOBECHS U CTPYKTypoOoOpazoBaHme"

bunets! k OK3aMCHY:

BUJIET 1

1. PaBHOBECHBIE IOCTOSHHBIE PELIETKU

2. BakaHCHOHHBIC KOMIUICKCHI TOYCYHBIX JIC()EKTOB
3. [InoTHOCTH AMCIOKALH

BUJIET 2

1. Onucanue CTPYKTYphl KPUCTAJIOB

2. HonHble KpHUCTaIIbI

3. Komrtekcs! coOCTBEHHBIH NIedeKT - MPUMECHBII aTOM
BUJIET 3

1. TpaHCHsIIMK U KPUCTAJUIMYECKas peleTKa

2. OOBEMHBIN MOIYIb YIPYTOCTH

3. Mertonbl BbISIBIEHUS QUCIOKALUU KpUCTaLIax
BUJIET 4

1. Ornepaliii CHMMETPUHU

2. KoBaneHTHble KpucTamibl

3. Merton SIMOK TpaBlCHUS.

BUWJIET 5

1. OCHOBHBIC THIBI KPHCTAJUTHUECKAX PEIICTOK

2. Mertannuueckue KpUcTasulbl

3. MeTtonbl onpeneneHus KOHIEHTPalui BaKaHCUN
BUJIET 6

1. JIByXMepHBICKPHCTAINTNIECKHEPeIIETKI

2. Kpucranisl ¢ BOLOpOIHBIMUCBS3SIMU

3. JIucnoKanuuuXKIacCUPHUKAIHS

BUJIET 7

1. TpexMepHBIEKPUCTAIIMYECKAEPEIIETKI

2. ATOMHBIEpaINYChI

3. KpaeBasqucnokanus

BUJIET 8

1. KpucramnorpaduueckoennaumpoBanme

2. JledeKThIKpUCTAITNYECKOHPEIICTKU

3. CKOJIbKEHHEKPAEBO M IUCIIOKAIIH

BUJIET 9

1. [TapamerpriBelica u nnaekceiMuiepa

2. KnaccupukannsaaedekToBKpHCTaIUNINIECKONPEIeTKI
3. [Iepenon3annekpaeBoN AUCIOKAIITN
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BWJIET 10
1. ToueunsienedexTs
2. BunroBasgucioxanus
3. DHEPrusIUCIOKAIU.
BUJIET 11
1. Kpucrannorpadraeckuenpoeximm
2. TepMoaMHAMUKATOYEUHBIXAE(DEKTOB
3. CKOJIbKCHUEBHHTOBO M THCITOKAITHH
BUJIET 12
1. Crepeorpaduueckas IpOEKUUs
2. Murpanusi BakaHCUN
3. CMenranHas TUCIIOKAIHS
BUIJIET 13
1. OCHOBHBIC THIIBI MEKaTOMHBIX CBS3€H B MaTepHaiax
2. Murpanusmexy3enbHbIXaTOMOB
3. [Ipu3maTuueckasiucioKanus
BUJIET 14
1. Ban-pgep-BaanbscoBckuecBsazu
2. VICTOYHUKH ¥ CTOKUTOUYCUHBIXIEPEKTOB
3. Bekropbroprepca.
BMJIET 15

1. IlepBuyHasSKpUCTAIUIM3ALUAMETAIIIOB.

2. I'eTepOreHHBIECTPYKTYPHL.

3. lnarpamMma COCTOSIHUSI CIUIaBOB ¢ YaCTHYHBIM paclajoM TBEPAOTO PacTBOpa MPH MOHMKEHUH TEMIIEPATYPHI.
BUJIET 16

1. Camonpon3BoIEHOE 00pa30BaHME 3aPOIBIIICBEIX IECHTPOB.

2. lnarpamMMbl COCTOSIHUSL.

3. JlnarpaMMa COCTOSIHHS CIUTABOB, KOMIIOHCHTHI KOTOPBIX HMCHOT MOTHMAMOP(HBIC TPEBPAILCHUS.
BUJIET 17

1. TereporenHoe 00pa3oBaHMe 3apOIbIIIESH.

2. [Tpouecc KpUCTAITU3AIMHU CIITIABOB.

3. JlnarpaMMbl COCTOSIHUS, CTPOEHUE U CBOMCTBA CILJIAaBOB

BUJIET 18

1. CTpoeHrEe METAIUTMYECKOTO CITUTKA.

2. JluarpaMma COCTOSIHUSI CIUIaBOB, 00pa3yIOIIUX HEOTpaHUYEHHBIE TBEPbIE PACTBOPHI.
3. IToHATHS 0 qHarpaMMax COCTOSHHS TPOHHBIX CIUIABOB.

BUJIET 19

1. TTonumopdHbIe TpeBpaIIeHus.

2. JlnarpaMMa COCTOSIHHS CIUTaBOB, 00Pa3yIOIIUX OrpaHIHYCHHBIC TBEPIBIC PACTBOPEI

3. Buzp! HanpsbKeHU .

BUJIET 20

1. TBepable pacTBOPEI.

2. JlnarpaMMa COCTOSTHHS CIDIaBOB, 00Pa3yFOIINX XUMAYECKHE COCIHHECHUS.

3. Yupyras u miactTudeckast eopMariim.

BUJIET 21

1. XuMudeckue coeJUHEHMs.

2. OcobeHHOCTH (ha30BBIX IPEBPAIICHHUH B CIUIaBaX B TBEPIOM COCTOSHHH.

3. Pa3pymenuemeranios.

6.4. Kputepuu ouneHUBaHUS

OreHKa ypOBHS OCBOCHHUS JUCHUIIIHHBI IIPOU3BOJUTCS B X0J€ 3a4€Ta, IPOBOJUMOIO B YCTHO-TIMCHMEHHOM (hopMe B KOHIIE 7
ceMecTpa 1o TeMaM IIPaKTHUECKUX U JIEKI[HOHHBIX 3aHATHUI, a Takxke 1o TeMaM, BeiHocuMbIM Ha CPC. UtoroBas oneHka
YCBOCHUS TUCIUIUIAHBI TPOBOJUTCS B KOHIIE 8 ceMecTpa B BHIE dK3aMeHa!

«OTnuaHO»

CryneHT 0OHapyKHII BCECTOPOHHEE, CUCTeMaTHYEeCKOe U ITy0OKOe 3HaHUE yueOHO-IIPOrPaMMHOTO MaTepHaa.
HcuepnbiBatoliie, ociaea0BaTeNbHO, IPAMOTHO U JIOTHYECKH CTPOMHO €ro M3Jlaraer, He 3aTpYIHsETCs C OTBETOM IIpH
BUJIOM3MEHEHHH 3aJ[aHUs, CBOOOIHO CIIPABIIIETCS C OCTABICHHBIMH 3ajadyaMH, TOKa3bIBAET 3HAHUI MOHOTPa(hHIECKOTO
Martepuana. [IpaBuIpHO 000CHOBBIBACT IPHHATHIEC PEIICHNUS, BIaAeeT Pa3HOCTOPOHHIMH HABBIKAMH U ITPUEMaMH
BBIIOJTHEHHUS IPAKTUYECKUX paboT. MoXkeT caMoCTOATENbHO 00001IaTh U U3IaraTh MaTepHa, He AOMycKas OUIMOOK, YACHUI
B3aMMOCBS3b OCHOBHBIX ITOHATHI AUCIUIUIHHEI M X 3HAYCHHUE ISl IPHOOPETEHNS TPOECCHH.

«Xopo1o»

CTyneHT TBepo 3HaeT yueOHO-IIPOTrpaMMHBIN MaTepUall, TpaMOTHO U IO CYLIECTBY M3JaraeT ero, He JOIMyCKaeT
CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BONMPOC. MOKET MPaBUIBHO NPUMEHHUTH TEOPETUYECKHE MOJIOKEHUS U BIaJIEET
HE0OXOANMBIMH HaBBIKAMH ITPH BBITTIOJTHEHUH PAKTHYECKHUX 3a/1ad.

«Y HOBIECTBOPHUTEIHHOY

© ®I'BOY BO «Yenl'V»




Pabouas nporpamMma qucuurinHsl "da3zoBble paBHOBECHS U CTPYKTYpooOpa3oBaHKe" IO HANIPABICHUIO IOATOTOBKU
(cenmanbHocTH) "HanonmxkeHepus" HanmpaBieHHOCTH (mpodunio) HanotexHomoruu B marepuanosenenun @I'b0Y

BO «Uenl'V»

ctp. 10

CTy]IGHT OCBOMII TOJIEKO OCHOBHOM MaTepurall, HO HC 3HACT OTACJIbHBIX I[eTaJ'[eﬁ, A0IMyCKAacT HCTOYHOCTH, HEAOCTATOYHO

TpaBIIBHBEIE (POPMYITHPOBKH, HapyIIaeT MOCIEI0BATEIFHOCTD H3JI0KEHH IIPOTPAMMHOTO MaTeprasa U HCIBITEIBAET
3aTPyJHCHUS B BBIIOJIHEHUHY IIPAKTUYECKUX 3aJaHUN.
«HeynosnersopurensHo»
CTyneHT He 3HaeT 3HaYUTEeNbHOM 9acTH IMPOrpaMMHOTO MaTepHala, JOIyCKaeT CYIIeCTBEHHbIE OMNOKH, ¢ OOJIBIIIM
3aTPyIHEHUEM BBIIIOJIHIET IPAKTUYECKUE PAOOTHI.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO 1Y JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 JMTEpaTypa

ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.1 |Kurrens Y., I'yces BBenenne B ¢pu3uKy TBEpAOTO TENA: [yIeOHOE PYKOBOJICTBO] Mocksa:
A A [Anbsiac], 2013
JI1.2 |Epemun B. B., OcHoBBI 00111e# 1 (HU3NUECKO XUMUH: ydeOHOe mocooue ast JonronpynHsii:
Bopuesckuii A. 5. BY30B Wntennexr, 2012
JI1.3 |Kyk I., HoBocago | KBanToBas Teopusi MOJIEKYISIPHBIX CUCTEM. EQUHBIN NOaXOA: JlonronpynHslii:
b. K. [yaebHOE mocobue] Wntennexr, 2012
JI1.4 | Benenxos E. A, Hanoanmmasbl 1 poJCTBEHHBIC YIIICPOJHBIC HAHOMATEPHAIIBL: ExarepunOypr:
HBanorckas B. B., KOMITBIOTEPHOE MaTepHaIOBEeICHUE [YpO PAH], 2008
Wsanosckuii A. J1.,
MakypuH 1O. H.
JI1.5 | I'pemnsikoB B. A, CTpyKTypa U CBOMCTBA yIIIEPOAHBIX U KPEMHHUEBBIX YemnstOuHck : [0. 9BC
benenxos E. A. anmazonoo0HbIX (a3: 01.04.07 - pusuka KOHACHCUPOBAHHOTO n.], 2013
COCTOSIHHUSA : aBTOped. AUC. ... KaHI. (H3.-MaT. HAyK
(http://library.csu.ru/rbooks2/view2?code=texts/diss/005703)
JI1.6 | Kutrens Y. BBezeHue B GU3UKY TBEPIOTO Tela Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
7.1.2. JlonoiHUTeAbHAA JIUTEPATYpPa
ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI2.1 | T'opognuuenko B. MarepuanoBeieHUe: TPAKTUKYM: yaeOHOE TTOCO0He Mockaa : Jloroc, 9bC
W., NaBunenko b. (https://biblioclub.ru/index.php?page=book&id=89915) 2006
10., Ucaes B. A,
PxeBckas C. B.,
IIsemos 1. M.,
Sauenxo I'. A.,
Pxesckas C. B.
JI2.2 | PxeBckas C. B. MarepuanoBeieHre: y4eOHUK SIS BY30B: Y4eOHUK Mockaa : Jloroc, 9BC
(https://biblioclub.ru/index.php?page=book&id=89943) 2006
JI2.3 | bongsipes A. K. Kpucramnorpadus Jlenunrpan, 9BC
(https://biblioclub.ru/index.php?page=book&id=230330) Mockaa,
I'po3Hbiit,
HoBocubupck :
OHTU HKTII
CCCP, 1934
JI2.4 |YerBepuxoBa A. I'. Kpucramnorpadus: yaeOHoe mocodue OpenoOypr : 9BC
(https://biblioclub.ru/index.php?page=book&id=260745) OpeHOyprekui
TOCYHapCTBEHHBI
11 YHUBEPCUTET,
2012
7.1.3. MeToanueckue pa3padoTku
ABTODEIL, 3arnaBue UznatensctBo, | Pecypc
JI3.1 | benenkoB E. A., [TpakTukym 1o pa3oBbIM paBHOBECHSM U UenssOMHCK : 9BC
I'pemasikos B. A. CTPYKTYpOOOpPa30BaHUIO W3natenscTBO
(http://library.csu.ru/rbooks2/view2? YensabuHCKOTO
code=local/007725/belenkovea) rOCYapCTBEHHOT

0 YHHBEPCHTETA,
2016

7.2. IlepeueHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"
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D1 | Jlanb [DnexkTpoHHBIH pecypc] : anekTpoHHO-0nbaroTeuHas cucrema (ObC) / m3natenscrBo Jlans. URL:

http://e.lanbook.com/

32 | YHuBepcuTeTckas OubanoTeka oHIaiH [DIeKTPOHHBIN pecype] : aeKTpoHHO-0nbmoTeunas cucrema (O6C) / OO0
Hupextmenua [Mabmumuar. URL: http://biblioclub.ru/

93 | IOpaiT [DnekTpoHHbIH pecype] : aneKTpoHHO-0nbarnoTeuHas cucrema (3bC) / m3natensctBo FOpaiit. URL:
https://biblio-online.ru

94 | eLIBRARY.RU [3nekTpoHHBIH pecype] : annekTpoHHas oubnmoteka / Hayd. sanextpon. 6-ka. URL:

http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb MHGOPMALMOHHBIX TEXHOIOT Wi

7.3.1 IlporpaMMHoOe ofecnieueHue

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

7.3.2 IIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

1. DneKkTpoHHBIN KaTanor HaydHoU oubmmorekn UenlY [DnekTpoHHbIi pecype] : 6a3a nanubix / Yenso. roc. yH-T. —
Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
>kypHasel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anri. — Pexxum g0CTyma: TOIbKO U3
CeTH yHuBepcuTeTa. — TeKCT : 3JeKTPOHHBIN.

3. Web of Science : mynpTHANCIUIIIMHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxim gocryma:
N5 3apeructpup. noas3oBateneit Yenl'Y. — TekcT : aneKTpOHHBIM.

4. Scopus : pedeparusHas 6a3a qanHbIX / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexum gocryna: s
3apeructpup. nojp3oBateneid YenlY. — TeKCT : 3€KTpOHHBIH.

5. Springer Link : [caitr]. — URL: http://link.springer.com/ — $I3. anrin. — PexuM nocTyma: 1uist 3aperucTpup. MoJib30BaTenei
Uenl'Y. — Tekcr : 3JIeKTPOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJINHBI (MOJY JIA)

OcBoeHME AUCLUIIMHBI OCYLIECTBIISIETCS B yUeOHON ayTUTOPUHU IIEPBOTO KOPITyca, pacCUMTaHHON Ha 25 cryneHToB. Eciu
3aHATHS BEIYTCs AJIs MOTOKA CTYAEHTOB, TO TUCLHUIUIMHA BEIETCs B IEKIMOHHOW ayJUTOPHUHU MEPBOrO KOPITyca,
paccuuranHoi Ha 100 cTyqeHTOB.

JIJIs yCTIenHoro 0CBOCHHS TUCIIMIUTHHBI ayTUTOPHSI TOJDKHA OBITH 000PYI0BaHA MYIbTHMEIUHHBIM KOMIUIEKCOM U 9KpaHOM
JUTSL IEMOHCTpPAIMK CIaiI0BBIX TPe3eHTaIi.

Vcrionp3yroTest 3IeKTPOHHBIN YHTATBHEIN 321 HaydHo! Onbmmorexn YenlY (ayauropus 206) u yaebHast mabopaTopus
BBIYHUCIIUTENBHON (pu3uku kadenpsl TeopeTudeckoil pusnku (ayauropus 222) 11 caMOCTOATENbHON pabOThI CTy/IEHTa,
OCHAIIICHHbIE TIEPCOHAIBHBIMI KOMIBIOTEPaMH, MyJIbTUMEANHHON anmaparypoil. B aynuropusx obecrieder gocTym K
Pa3IMYHON CHPaBOYHOM JINTEPATYpe, SHIUKIONCIHAM, OHOIHOTpa)MuecKUM 1 ITOJTHOTEKCTOBBIM 0a3aM JaHHEIX,
nH(OPMALMOHHBIM pecypcaM «HTepHeT».

OO0ydJeHre HHBAJIM/IOB ¥ JIAI] C OTPaHMYCHHBIMHA BO3MOKHOCTSIMH 30POBbS OCYIIECTBIISIETCS C IPUMEHEHHEM CIETYIOIIEro
CIIEIMaTbHOTO 000PYIOBAHUS:

a) IS T C HApYIIEHUEM CiTyXa (aKyCTHYECKUH yCHIUTENb W KOJIOHKH, MyJIbTUMEIUHHBIN IIPOEKTOD);

0) Ut TUIT ¢ HAapyIIeHneM 3peHus (MYIbTHMEUHHBIN MPOeKTOp (MCIOIb30BaHNE PE3CHTALNH C YKPYITHEHHBIM TEKCTOM);

B) JUTS JIMII C HAPYIICHHEM OTIOPHO-ABUTATENBFHOTO anmapara (IepcoHaNbHbIC MOOMIBHBIC KOMITBIOTEPEI — HETOYKH).

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIINXCSA 1O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIST)

IMpu n3ydeHnn qTaHHOW TUCIIUIIIMHEI HCIOIB3YIOTCS JIEKIIHOHHBIE, MPAaKTHYECKUE 3aHATHS U CAMOCTOSITeNIbHAs paboTa
cryaeHTa. Ha NeKIMOHHBIX 3aHATHAX MPENoAaBaTeNb H3IaraeT OCHOBHOE COZiepKaHNe TeM mporpaMMsl. [IpopaboTky
JIEKLIMOHHOTO MaTepuaa *elaTeIbHO MPOBOANTh KaK MOCIE KaXOro 3aHATUS, TaK U 110 3aBEPLICHHUIO TEMBL. DTO MO3BOJIUT
CBSI3aTh BOEIMHO IIOJIYYEHHBIE CBEJCHUS U COCTAaBUTh LENbHYIO KapTuHy. CTY/IeHTy clIelyeT paABHOMEPHO B TCUEHHE
ceMecTpa pacipeieNsTh yueOHy0 Harpy3Ky [0 HOATOTOBKE K CEMHHAPAM, CAMOCTOSTEIBHOM paboTe 0 TeMaM, BEIHOCUMbIM
Ha CaMOCTOATENbHYIO PaOOTy CTY/IEHTA.

Ha npakTnueckux 3aHATUAX PACCMATPUBAIOTCS OCHOBHBIE METOABI M IIPUEMBI pEeLlICHUs 3a1a4. PekoMenayeTcs nepen
KaKIbIM IIPAKTUYECKUM 3aHATUEM BBIIIOJIHUTH JOMAIIHEE 3aJaHHUE, YTO II03BOJIUTH JIy4lle YCBOUThH IPEAbLAYIINI MaTepuUall,
Y U3Yy4YMTb JEKIIMOHHBIN MaTepual Mo MpeICTOALEH TeMe.

Ba)kHBIM MOMEHTOM IIPH M3y4EHUH JI000H AUCIMIUIMHEI SIBISIETCS] OPTaHU3AIHs CAMOCTOSITENILHON paboThl. [Ipy ocBoeHHN
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MaTepuala He CIIeIyeT CTPEMUTHCSA K MEXaHMIeCKOMY 3alIOMHHAHHIO ITPUBEIICHHBIX OIPE/ICNICHN, (POPMYITNPOBOK H
MOJIOKEHHUH, ecn TpeOoBaHM K BaM mpsiMo He yka3siBaioT Ha 3T0. BionHe a3 exTrBHON MOKET OKa3aThCs MOMBITKA
MIOHATH CYTh SIBJICHUS, BBIPAa0OTaTh CBOE OTHOILLIEHHUE K HEMY, OTIMPAasich Ha MaTepHall, COEpKaIIiics B peKOMEHI0BaHHOM
nureparype. CkazaHHOEe 0c0OeHHO 3()(heKTHBHO, KOTIa pedb HICT O TAKUX TPCOOBAHMSX, KAK KIIOHIMACT» HIIH «AMEET
npencrasieHne». Hamporus, ecii Bel nmeere eno ¢ TpeOoBaHUEM K JEATETBHOCTH «OJDKEH YMETBY, TO PEKOMEHTYeTCS
HOYIPAXKHATHCS B COOTBETCTBYIOIIEM BUJE JEATEIBHOCTU. Bee 3T0 MMeeT HenoCcpeACTBEHHOE OTHOILIEHHUE K IIOATOTOBKE K
MPAKTUIECKUM 3aHATUAM. [Ipy BOSHUKHOBEHHH BOIIPOCOB MO TeMaM, BBIHOCUMBIM Ha CPC, cnenyet oOpaTuThes 3a
KOHCYyJbTallMeN K IPEnoJaBaTeiio, BEAyLIEMY JEKIIMOHHbIE 3aHATHS. B TeueHne Bcero cemecTpa npu OCBOSHUHU Kypca
HCIIOJIB30BATh CIIEIHANBHYIO JIUTEpaTypy, nMetontytocs B onoimorexe Yenl'yY i Ha 3JIEKTPOHHBIX HOCHTESAX.

[Tpu OATOTOBKE K MPaKTHYECKUM 3aHATHUSAM CTYAEHTBI MOTYT IOJIb30BAThCs DJIEKTPOHHBIMU MaTepUalaMu, pa3MeleHHBIMU
Ha caiitaXx KOH(QEPEHIHH, TEKTPOHHBIMA KHUTaMH U JOCTYIIOM K BEIYIIIUM MEPHOINIECKAM JKypHAIaM, UMEIOIIHMCS B
Hay4qHOH OmONmoTeke yHuBepcuTera. CTyneHTaM HeoOX0ANMO M3YIHTh JIUTEPaTypy, PEKOMEHIYEMYIO TPENoIaBaTeIsIMH.

B ocBoeHNN AMCIMIUIMHBL (MOY/S) MHBAJTUAAMH H JIULIAMH C OTPAHHYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBbBsI OOJIBIIIOE
3Ha4YeHUE UMeeT UHIUBHUAYyalbHas padoTta. Iloa nuanBHaYyaabHOM paboToi moapazymeBaeTcs ABe (GOPMBI B3AUMOJACHUCTBUS C
IperoiaBaTeNeM: HHINBHAyaTbHast yaeOHast paboTa (KOHCYIbTalny), T.C. TOMOJIHATEIBHOE pa3bsICHEHIE YICOHOTO
MaTepuala 1 yriyOJIeHHOE H3ydeHHe MaTeprana ¢ TeMH 00yJaronMHICs, KOTOPBIE B 3TOM 3aHHTEPECOBAHEI, U
WHAVBUAYyaJbHas BOCMIUTATENbHAs paboTa. MHIMBUAYaNnbHBIE KOHCYIBTAIIMU TI0 IPEAMETY SIBIISIETCSI BaXXHBIM (DaKTOPOM,
CIIOCOOCTBYIONIMM HHAWBUIYaIH3aUH OOYICHUS U YCTaHOBJICHHIO BOCITUTATEIBHOTO KOHTAKTA MEKAY IPEMoJaBaTeieM ’
00yJaromuMcs HHBIHIOM HITH 00yJarouMCs C OTPaHWUIEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI.

B ciryqae mpumeHeHHs ipy 00Y4eHUN AUCIUIUIMHBL JJIEKTPOHHOTO 00Yy4IEeHUSs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHIA 0011eHre 00yJaromuXcsl U MPenojaBaTesst OCYLIECTBIISIETCS B PEKUME PEaTbHOTO BpeMeHH (OHIaiH-JIeKIH
(BeOMHApBI), YaTHI, BUICO-KOH(MEPESHINN | p.) WIX OTJIOKEHHOTO BpeMEHH (CHCTeMa AUCTaHIMOHHOTO 00ydeHns Moodle,
MS Office365, Gopymsl, 3eKTpOHHAS ITOYTA U P.).

[Tpu oOydeHnH UL C OTPaHUYEHHBIMHA BO3MOXXHOCTSMU 30POBBS 2JIEKTPOHHOE 00yUeHHE, TUCTAHIIMOHHBIE
00pazoBaTeNbHbIC TEXHOJIOTHUH MPEIyCMaTPHBAIOT BOBMOXKHOCTH IIpHeMa-Tiepeiayi HH(pOPMAIMY B JOCTYIHBIX JUIS HUX
dbopmax.

Peanu3zanus TUCHMIUIMHBI C TPUMEHEHUEM JIIEKTPOHHOTO 00YUIEHUs, JUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUH (Harnee
— 30, OT) ocymectpnsiercss Ha ocHOBaHUU «[loy0keHus 0 peanu3alui OCHOBHBIX U JIOTOJIHUTENBHBIX 00pa30BaTEbHBIX
MporpaMM C IPUMEHEHHEM JJIEKTPOHHOTO 00yJeHNS M INCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B (heepaaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTENEHOM YIPEKICHUH BICIIEro 00pa3zoBanus «UenssOMHCKUN ToCynapCTBEHHBIH
yHUBEpCHUTET», «I1070kKEeHUs 0 mopsIKe 3aueTa 00yIaromUMHUCS IO OCHOBHBIM MPO(HECCHOHAIbHBIM 00pa30BaTeIbHBIM
mporpamMMam Boiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIUAX, OCYIIECTBISIONINX
00pa3zoBaTeNBHYIO AEATEITEHOCTD, YIEOHBIX MIPEAMETOB, KYPCOB, AUCIUIUTHH (MOIYIeH), IPaKTHK, TOTTOTHATEIBHBIX
00pa3zoBaTeNBHBIX IPOTPAMM» TOCPEACTBOM UIEKTPOHHOI HHPOPMaMOHHO-00pa3oBaTensHOM cpenast PI'BOY BO
«Yenl'Y». B uCKITIOUUTENBHBIX CiTydasX (Gopc-Maxkop U T.I1.) IPH peann3aniy 00pa3oBaTeIbHON ISSITEIFHOCTH C
npumerenueM D0, JIOT MoryT NpruMeHSITh KOMIIOHSHTBI, HE BXOJISIIHIE B TIEPSUCHB dJICKTPOHHOW HHPOPMAIIMOHHO-
00pa3oBaTENBLHOM CPeIbL.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMUCS C
HHBAJMJHOCTBIO U OTPAHUYEHHBIMUA BO3MOXKHOCTAMM 310POBbSA

OcCBOeHHE AUCHUILIMHBI WHBAIHIAMH W JHIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 370POBBS OCYIIECTBIISICTCS C
UCIIONIF30BAaHUEM  CIICIMANBHBIX TEXHHYECKUX CPEACTB M TOJO0 HHGOPMAIMOHHBIX TEXHOJOTHH, IPEeIOoCTaBIIEeMbIX
PecypcHbIM y4eOHO-METOANYECKUM LIEHTPOM IO OOY4EHHIO WHBAIWIOB U JIMIl C OrPAaHUYEHHBIMUH BO3MOXXHOCTSIMU 30POBBS
YenlV mo 3ampocy o0yJaromerocs.

1. MoOunbHBIe cHelraabHbIe TEXHUYECKHE CPENICTBA UIS JIMIl ¢ HAPYIICHUSAMH 3PEHHS: MMOPTATHBHBIN KOMIBIOTEP
¢ BBOJOM/BBIBOZIOM mIpudToM bpaiins c¢ cunresaropom peun «ElBraile-W14] G2»; HOyrOyku ¢ HporpaMMHON 3KpaHHOTO
poctyna NVDA; 31eKTpOHHBIC YBEIMYUTENIN ISl YAAJICHHOTO IIPOCMOTpA; BUJCOYBEIMYMTENIN IOPTAaTUBHBIC, TH IOMmIEEp;
(G POBBIE TUKTODOHEI.

2. MoOunbHble CHEHUaIbHBIE TEXHUYECKHE CPEICTBA U JIHIl C HApyIMICHUAMH CIIyXa: CHCTeMa CBOOOJHOTO
3ByKOBOTO OISl CO BCTPOEHHON coBMecTHMOCTbIO ¢ FM-ycrpoiicTBamu; panuokiaccel «CoHeT-PCM» ¢ mepenaTduumkoM,
3ayIIHBIM HWHAYKTOPOM W WHIYKIIMOHHOW TeTNel; cucreMa MH(GOPMAIMOHHAS AT CIabOCHBIIaKX IepeHocHas «lcTok»
A2 co BCTPOCHHBIM ILIEEPOM — 3BYKOBEIM HH(OPMATOPOM; MOKYMEHT-KaMmepa; IPOrpaMMHPYEMBIC CIyXOBBIC AaImapaTsl
UHIUBUIYaIbHOTO MTOJIb30BaHMUS.

3. AccuctuBHbIE WH()OPMAIMOHHBIE TEXHOJOTHM: IPOrpaMMHOE OOECIICUCHHE SKPaHHOTO IOCTyHNa C CHHTE30M
pean NVDA; mporpaMMBl 3KpaHHOTO YBEJIMYCHHS; IPOTPAMMBI PEYEBOTO CHHTE3a JUII KOMIBIOTEPOB M HOYTOYKOB;
IpOrpaMMBbI PEUEBOTO CHHTE3a ATl MOOMIBHBIX YCTPOICTB; SKpaHHAs KJIaBHATypa; SYKpaHHas JIyTa.

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYLIIEHUSMU 3pEeHHs Ha pabodumx MecTaxX A MPOBEAEHHS MPAKTUYECKUX WU
ma00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE TIPOrpaMMHOE obecredeHrne (ImporpaMMa pPEdeBOH HaBHTAIHH
NVDA, peueBsle CHHTE3aTOPEI, 3KPaHHBIC JTYITHI).

B yueOGHble aymuTtopuu obecneuuBaeTcsi OCECHpPENSTCTBEHHBIM OOCTYN Ui OOyJalolMXCs WHBAIMIOB U OOyJaromUXcs ¢
OrpaHMYEHHBIMU BO3MOKHOCTSIMH 3J0pOBbsl. B KaxIol aynuropuu, rie oOydaroTcsi MHBAJIUABI U JIMIA C OTPaHUYEHHBIMU
BO3MOXKHOCTSMH  3/IOPOBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOJIMYECTBO MECT I OOYJalOMUXCI C yIeToM
HapyLICHUH UX 3J0POBbSL.
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Jlns ocBOGHHS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPENOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmbOimoreke Yenl'Y, ¢ MOMOIIBIO CHENUATBHBIX TEXHWYECKHX CPEICTB;
JIOCTYN K DJEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B (OpME DJIEKTPOHHOTO JOKYMEHTa B (poHIE HaydHOH OMOIMOTEKH
Yen[Y unm >1€KTPOHHO-OMONMOTEUHBIX CHUCTEMax, C IIOMOIIBIO CIELHMAIBHBIX TEXHHYECKHMX M MPOTPAMMHBIX CPEACTB
(pabouee MecTO I HE3PSUETO IOJIB30BATENS C MPOTPAMMHBIM 00ECII€YeHHEM >KPaHHOTO JOCTyNa ¢ cHHTe30M pedn NVDA,
pabodee MeCTO ¢ KOMIIBIOTEPHBIM poiuiepoM U KiaaBuaTypod Clevy c¢ OONBIIMMN KHONKAMH M C pa3elsiomell KJIaBHUIIH
HaKJIAIKOM).

VY4eOHO-MeTOANYECKHe MaTepHaNBl Ul OOYJaromMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPaHHYCHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI IPEIOCTABILIIOTCA B (POPMAX, aTalITHPOBAHHBIX K OTPAaHIMYCHUSAM UX 30POBbS M BOCTIPHATHS HH(pOpMannm:

Jlns L ¢ HapyIIeHHSIMU 3PEHUSL:

- B I1€4aTHOI (hopMe yBETMUEHHBIM MIPHPTOM,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA,

- B opme ayauoddaiina,

- B meyaTHou popme mpudrom bpaiins.

Jnist I ¢ HapymIeHUsIMH CITyXa:

- B Ie4aTHOH gopme,

- B (hopMe INEeKTPOHHOTO JOKYMEHTA.

Jlns nui ¢ HapylIeHHsIMU OTIOPHO-/IBUTATENbHOTO anmapara:

- B IIe4aTHOH opme,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBII IepedeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00YJaIOITHXCSI.

Jlns MHBaNMMAOB W JIMIl C OTPAHWYECHHBIMH BO3MOJXKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWCIUIUIMHBI MOXKET OBITh YaCTHYHO WIIH
MOJTHOCTBIO OCYILECTBICHO C HCIOJb30BaHWEM JAHUCTAHLUMOHHBIX 0O0pa3zoBaTenbHbIX TexHoiorud (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHMM OUCIMIUIMHBI WHBANWAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS  HCITONB3YeTCS
UHIUBHOyanbHass pabora. Ilox wHAMBHAyanpHOW paboToif mompasymeBaeTcs J1Be (OPMBI  B3aMMOJCHCTBHS C
IpernojaBaTeneM: HWHAUBUAyanbHas ydeOHass paboTa (KOHCyNbTallMH), T.€. JONOJHHUTENBHOE pa3bACHEHHE Y4eOHOTO
MaTepuara W YrIyOJeHHOe W3yd4eHHe MaTepHala C TeMH O0OydJalomuMUCs, KOTOpBIE B OSTOM 3aWHTEPECOBAHBL, W
WHIVBHIyalbHas BOCIUTATeNbHAs pabora. VIHAWBUIyaTbHBIE KOHCY/IBTAIMHM HAIPABICHBl HA MHAWBHAYATH3alUI0 OOYdCHUS
U YCTaHOBIICHHIO BOCIIUTATEIBHOTO KOHTaKTa MEXAy INpernojaBaTelieM M OOYydJarolMMCS HHBAIHAOM WM OOydaromumcs C
OrpaHMYEHHBIMU BO3MOKHOCTSIMHU 310POBBSI.

ITpn mpoBemeHWH TPOIEAYPH! OILCHWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIMI[ C OTPAaHWMYCHHBIMH BO3MOXHOCTSIMHU
3J0pPOBBSI 10 TUCHHUIUIMHE OOECHEYMBACTCS BBIIOJIHCHHE CICAYIOMNX JOIONHUTENBHBIX TPeOOBAaHMI B 3aBHCHMOCTH OT
UHIUBUIYalbHBIX 0COOEHHOCTEH, 00yJaromuxcs:

a) WHCTPYKIHSA M0 TIOPSAAKY TPOBEICHUS IIPOIEAYPHl OICHHUBAHUS MPENOCTAaBICTCS B JAOCTYMHOW ¢opme (YCTHO, B
HMICBMEHHOH (hopMe, B MICEMEHHOI (opme mpudTom bpaiins, ycTHO ¢ HCTIONB30BaHUEM YCIIYT CypIOTIePEBOTINKA);

6) moctynHas ¢opMma MpPeroCTaBICHUs 3aJaHUN OLIEHOYHBIX CPEACTB (B MEYaTHOHM (opme, B medaTHOH (HopMe YBETHUCHHBIM
mpudToM, B nedaTHOH Gopme mpudrom bpaitns, B opMe 3IEKTPOHHOTO JTOKyMEHTa, 3aJaHus 3a4UTBHIBAIOTCS aCCHCTEHTOM,
3aJJaHUs TIPEITOCTABIITIOTCS C NCTIOIB30BAaHUEM CYPIOTIEPEBOa);

B) JocTymHas (hopMa MPEJOCTAaBIEHHS OTBETOB HA 3aJaHus (IHCHBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
NUCbMEHHO mpudToM bpaiiis, ¢ uCroabp30BaHIEM YCIIyT aCCHCTEHTA, YCTHO).

ITpn mpoBemeHUM NPOIEAYPHl OLCHUBAHUS PE3YNBTATOB OOyYEHHsS HHBAIMAOB W JIHI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
3I0POBBS TIPEIYCMATPHUBACTCS HCIONB30BAHNE TEXHHUYECKHX CPEACTB, HEOOXOMMMBIX MM B CBS3M C WX HWHAWBHIYaJIbHBIMHU
0COOCHHOCTSIMU. DTH CpPEeICTBAa MOTYT OBITH mpemocTaBieHsl YenlY wam MOTYT HCIONIB30BaThCS COOCTBEHHBIE TEXHHUYECKHE
cpenctBa. Ilpu HeoOXoAMMOCTM HWHBalIMAAM U JHMIAM C OTPAaHMYEHHBIMM BO3MOXHOCTSIMU 3J0POBBSl NPENOCTABIIAETCS
JIOTIONTHATEIBHOE BpeMs s MOATOTOBKM OTBETa Ha 3aJaHWs, NpOLexypa OLEHWBAHMSA pE3YAbTATOB OOyJeHHS 110
JUCIUIUIAHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

ITpoBeneHne mnpouexypsl OLIEHMBAaHHS pPe3yIbTaTOB OOydeHHMs WHBAIUIOB M JHI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3J0POBBSI JOIYCKAETCsI C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.
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¢dusnyeckoro gaxynbreTa COIJIaCOBaHO JI.A. 3axappeBud

3acenanuem kageapbl GU3NKN KOHICHCHPOBAHHOIO COCTOSIHUS

[Ipotokon 3acenanus Ne 7 ot 14.04.2022

3aBenyromuii kadeapoi COITIACOBAaHO B./l. byuenbHukoB

ABTOp (COCTaBUTEIb) M. B. MartonuHa

B.A. I'pemnsikoB

Crpykrypa paGodeili mporpamMMbl COOTBETCTBYeT npuka3dy pekropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1
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