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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamma aucoumminHel "®a30Bble PABHOBECHS M CTPYKTYpOOOpa3oBaHue" 10 HAIPAaBICHHUIO OATOTOBKH
(cnenmanpHOCTH) "MaTtepranoBeieHIe U TEXHOJIOTUHM MaTepHaoB" HanpasieHHOCTH (poduitio) Gu3nko-Xxumus ctp. 3
npoueccoB U Marepuanos ®I'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUITJINHBI

Lens qUCIHATUTMHEI COPMHUPOBATH Y CTYACHTOB TEOPETHUYECKUE TIPEICTABICHNS O MEXaHU3MaX CTPYKTYpooOpa3oBaHUs B
Pa3IUYHBIX KPUCTAIUIMYECKUX TBEPABIX TEIaX U METAJUIMYECKUX MaTepUalaX U Ha UX OCHOBE HAYYUTh aHAIU3UPOBATH
CTPYKTYpPBI METAJUIOB U CIUIABOB, BO3HHUKAIOLIHE MPH PA3IUYHBIX MPOLIECCaX: KPUCTAIUTU3AIMHI, TOTUMOP(PHBIX
MpeBpaIIeHUX, JehOpMAIIIH U MOCIEIYIONIeM OTXKHTe, CTAPEHUN U APYIUX Hporneccax. HayduTs mpeacka3siBaTh XapakTep
U3MEHEHUH CTPYKTYpBI B pe3ylIbTaTe BHEITHUX BO3JCHCTBUN U HAIIPABICHNUE U3MEHEHNUS CBOMCTB, aHAIU3UPOBATh U
CaMOCTOSITENIFHO CTPOUTH (Pa30BbIe AUATPAMMBI U TIPEICKA3BIBATH HA OCHOBE (Da30BBIX TUarpaMM M3MEHEHHUS CTPYKTYPHI U
CBOJCTB CIUIABOB B Pa3IM4YHBIX IIPOLECCAX.

PCSyJ]bTaTbl O6y‘leHI/lﬂ IO JUCHUIITIMHE HAITPAaBJICHbI HA JOCTUIKCHUEC NHAUKATOPOB!:

VYK-1.1. Bemonaser nonck nHGpopManny, onpeaeNnseT KpUTEePHH CHCTEMHOTO aHaJIN3a MTOCTABICHHBIX 3a1a4

VYK-1.2. Mcnonp3yer KpUTHYESCKUIA aHaIHN3, CACTEMaTH3aLUI0 H 00001IeHue MH)OPMALIUH AJIs PEIICHHS IIOCTaBICHHBIX
3ama4

ITK-1.1: 3Haet ocHOBHBIE TPEOOBAHHS K TOCTIDKCHHIO TEXHIHYECKOTO YPOBHS U3/ICIUI N3 HAHOCTPYKTYPHPOBaHHBIX
KOMTIO3HITMOHHBIX MAaTEPHAIIOB C YUYETOM OTIBITA BEAYIINX OpPTraHu3aluit

I1K-1.2: YMmeeT aHanu3upoBaTh UMEIOLIMECS JIMTEPATYPHBIE JaHHBIE 110 B3aUMOCBSI3U JUCIIEPCHOIO COCTaBa U CBOMCTB
HAHOCTPYKTYPUPOBaHHBIX MaTEepHAIOB; 00eCIIEYNBaTh COOIIONEHNE TpeOOBAHNIT CTAHAAPTOB, TEXHUUECKUX YCIOBHH H
HOPMAaTHBHOM JOKyMEHTAalUH Ha BCEX CTAIUAX IPOCKTUPOBAHUS U3EIUM U3 HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3ULIMOHHBIX
MaTEpHUAJIOB

ITK-1.3: Bnageer HaBbIKaM# (POPMHUPOBAHUS TEXHUYCCKHUX 3aJaHUI Ha IPUOOPETEHUE ChIPBS M BCIIOMOTATEIBHBIX
MaTepHaJIOB JIS TIPOU3BOJICTBA HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HITUOHHBIX MATECPHATIOB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: b1.B.05

2.1 TpeOoBaHus K NpeABAPUTEILHOI MOAT0TOBKe 00y4Yalolerocs:

AHanuTUYecKasi TeOMETPHS

MartemMaTHyecKU# aHaInu3

JIuneiinas anreOpa

dusuka

HCOpFaHI/I‘IeCKaH 1 OpraHn4ecKas XuMus

dusnyeckass XuMus

DUUKO-XUMUS HCOPraHU4YCCKUX MAaTCpHAJIOB

dusznka KOHACHCUPOBAHHOTI'O COCTOAHMSA BEIIECTBA

2.2 JIucuMnJIuHbI M NPAKTHUKH, 1JIS KOTOPbIX OCBOEHUE TAHHOW JUCHMILIMHBI (MOAYJ/Is1) HEO0OX0AUMO KAK
npeauiecTByouiee:

®dusnyeckre CBOMCTBA TBEPIbIX Tel

dusznka IMPOYHOCTH U MEXAHUYCCKUC CBOMCTBa MaTcpruaioB

Hpell/:[I/IH.HOMHaSI IMpaKTUKa

[ToaroToBka K MpoIeaype 3alUThI ¥ 3aIlIiTa BEITYCKHON KBaJIH()UKAIIMOHHONW pabOTHI

3. KOMIETEHLMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCLUATLIAHBI
(MOZY.JIS)

IIK-1: CnocoGeH aHAIM3HPOBATh ONBIT BeyIHMX OPraHu3aluii, Opranu3oBbIBaTh nposegeHue HUP no
NMPOEKTHPOBAHUIO U Pa3padoTKe HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIHOHHBIX MATEPHAJIOB M BHEAPATDH Pe3yJbTaThl
HCCIIeA0BAHNI B HOBBIE TEXHOJIOTMH

3HaTh:

Jns noctrxenus 1TK-1.1: ocHOBHbIE Ki1acchl COBPEMEHHBIX MAaTEPHUANIOB, X CBOWCTBA M 00JIACTH IPUMEHEHNUS, IPUHIIUIIBI
BBIOOpA MAaTEpPHaIOB, OCHOBHBIE TEXHOJIOTHUYECKHE MPOLIECCHI IIPOM3BOJICTBA U 00pabOTKH MAaTepHaloB, 0COOCHHOCTH
JKU3HEHHOTO IIMKJIa MaTEPHATIOB M M3ISIUHA U3 HUX; 3aKOHOMEPHOCTH CTPYKTypoOoOpa3oBaHus, (pa30BbIe IPEBPAIICHIS B
MaTepHallaX, BIUSHUE CTPYKTYPHBIX XapAKTEPUCTHK Ha CBOMCTBA MaTEPUAIIOB

YMmers:

Juns noctrxenns 11K-1.2: TIpoBoguTh KOMIUIEKCHBIE HCCIAEIOBAHUS CTPYKTYPhI M CBOMCTB HAHOCTPYKTYPUPOBAHHBIX
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KOMITO3WIIMOHHBIX MaTEPHUATIOB

Baanern:

Jmst moctmxenns [1K-1.3: HaBbikamu npoBeieHne KOMIUIEKCHBIX UCCIIEIOBAHUHN CTPYKTYPHI U CBOMCTB
HaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEPUAJIOB U BHEAPEHUS PE3YJIbTATOB UCCIEIOBAHUN B HOBBIE TEXHOJIOTUH

YK-1: CniocoGeH ocymiecTBJISTh NONCK, KPUTHYECKHIi aHAJIN3 U CHHTe3 HH(OpPMAHH, NPUMEHATH CHCTeMHBIIT
TOZIXO/ /IISl PellleHusl MOCTABJIEHHBIX 32124

3HaTh:

Jns noctmxenns YK-1.1: OcHOBHBIC TOHSTHS, TEPMUHOJIOTHIO H 3aKOHOMEPHOCTH CTPYKTYPOOOpa3oBaHus U (ha30BbIX
MpeBpaIleHNI MaTepHaoB

Ymers:

Juns moctmxenns YK-1.2: OcymecTBiIsATh OMCK, KPUTHYECKHUH aHAIN3 W CHHTE3 HH(POPMAIIH, TPUMEHATH CHCTEMHBIH
MOJXOJ JUTS PEIIeHNS 3a1a9 UCCIIEMOBAHUS CTPYKTYPHI M (ha30BEIX PaBHOBECHI MaTEpPHAIOB

Baanernb:

Jns noctmxenust YK-1.2: MerogaMu moucka 1 aHanu3a HHGOPMAINY TPU PEIICHUN HAYIHO-HCCIIEI0BATEIbCKHX 3319

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI Oﬁy'-lalﬂl.lll/lﬁ(‘,ﬂ JOJIKCH

3.1 |3narn:

3.1.1 | ocHOBHBIE KIIACCHI COBPEMEHHBIX MAaTEPHATIOB, UX CBOMCTBA U 00IaCTH IPHMEHEHHS, IPUHIIUIIBI BEIOOpa
MaTepuanoB, OCHOBHbIE TEXHOJIOTUYECKHE TPOLIECCH] IPOU3BOCTBA U 0OpabOTKH MaTepUaoB, 0COOEHHOCTU
KU3HEHHOTO [IUKJIA MaTEPHAIOB 1 M3JIEINH U3 HIX; 3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHus, (ha30BEIe
IIPEBPALLCHUS B MaTepUalax, BIUSHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOWCTBA MAaTEPUAIIOB.

3.2 | YMmeTh:

3.2.1 | BBIOMpATh MaTepHaIIBI IS 3aJaHHBIX YCIOBHH SKCIUTyaTalllH C Y94eTOM TPeOOBaHUIT TEXHOJIOTHIHOCTH,
Ha/IKHOCTHU U JOJITOBEYHOCTH U3/CNHI; BEIOMPATh MAaTEPHUAIBl 1 TEXHOJIOTHYECKUE IPOIECCHI IS PeIICHUS
3a1a4 Mpo(eccHOHaNbHON NeATeIbHOCTH; ONIPEAENATh (PU3NUECKUE, MEXaHHUECKUE CBOIICTBA MaTepUanoB Ipu
pasIUYHBIX BUJAX UCTIBITAHHUM.

3.3 | Bmagern:

3.3.1 OpUHOUIIAMHA BBI60pa MaTCpuraIoB AJIA 3JIEMEHTOB KOHCprKI.lPIfI n 060py;[0BanI; HaBBIKaMH HUCII0JIb30BaHUA
MCTOAOB CTPYKTYPHOTO aHaJIN3a U OINPCACIICHUS (I)I/ISI/I‘IGCKI/IX u (bPISI/IKO-MexaHI/I‘{eCKI/IX CBOMWCTB MaTcpuaoB,
TCXHHUKHN o6pa60T1<1/1 OKCHECPUMCHTAJIBHBIX JTAHHBIX.

4. OFBLEM JUCLMILINHBI (MOLYJIS)

OOwas TpyaoeMKocTb 6 3ET
YacoB 1o y4eOHOMY IIaHy : 216 Bunbl koHTpONIS B cemecTpax:
B TOM YHUCIIE
ayAUTOPHBIC 3aHITHS : 78 9K3aMeHbI 8
caMocCTosITeNbHas paboTa : 125,9 3a4ueThl 7

KOHTaKkTHas pabora: 90,1

HKP: 12,1
5. CTPYKTYPA U COAEPKAHUME JUCLHHUIIIMHbBI (MOAY.JIST)
Kon HaumeHoBaHue pa3/1e/i0B U TeM /BUA 3aHATHA/ Cemecr | Hacos Jluteparypa
3aHATH p / Kvpc
Pa3gen 1. Kpucraiinyeckasi CTpyKTypa TBepAbIX Tej

1.1 OmnmcaHue CTPyKTypsI KpuCTaIIoB /JIex/ 7 6 JI1.1J11.2 JI1.3
JI1.4 J11.5J12.1

J12.2712.3

J12.4J13.1

013233
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crp. 5

1.2

Kpucrammaeckas cTpykrypa TBepabix tei /Cp/

14,7

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2J12.3
J12.4J13.1
010232354

Pa3nen 2. Tunbl XMMHYECKHX CBsI3eil B TBEPABIX TeJax

2.1

OCHOBHBIE THIIBI MEKaTOMHBIX CBs3ell B MaTepuanax /Jlex/

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J12.3
J12.4713.1
013233

2.2

Tunbl XUMHUYECKHX CBsI3el B TBepIbIX Tenax /Cp/

24

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

Paznen 3. ledexTnl kpucTananyeckoii pemerku. Toueunbie
nedexTol

3.1

JedexThl kpucTammmaeckon pemeTku. /Jlex/

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

32

Mogenuposanue auddy3un npuMecei 3amerneHus B kpuctamiax /IIp/

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

33

JedexTsl kprcTammuueckoii pemerku. Toueunsie nedexts /Cp/

26

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J12.3
J12.4J13.1
010323354

Pa3nen 4. OcHOBHbBIE THIIBI JMCJIOKALIMH W UX IBHJKEHHE

4.1

Kpaesbie quciokanuu /JIex/

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J12.3
J12.4]13.1
013233

4.2

BuHTOBEBIE M cMemIaHHBIE quciiokanuy /JIex/

JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1
J12.2J12.3
J12.4J13.1
0102393

43

DKcHepUMeHTaIbHBIE METOABI NCCIIENOBAHMUS quciokanuil /JIex/

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

44

Jucnokanuu B meramnax /Jlek/

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

4.5

Pacuer miotHOCTH AMCTOKAIU 110 3JIEKTPOHHO-MUKPOCKOITUYECKUM 7
¢dortorpadusm /p/

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

4.6

MogenupoBaHue ABMKEHHS KpaeBbIx quciokarmit /I1p/ 7

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

4.7

OCHOBHbBIE THIIBI AUCTOKAIUH U uX nBrxeHue /Cp/ 7

22

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J12.3
J12.4J13.1
010323354

Paznen 5. @opmupoBaHue CTPYKTYPbI MeTajljIa IPU
KpucTtajJjim3anuu

5.1

OO6mmue mpeacTaBiIeHus O (a30BEIX paBHOBeCHsX /JIex/ 8

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

52

Kpucrannmueckas CTpyKTypa METAIUIMYECKUX CITUTKOB /JIex/ 8

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J12.3
J12.4J13.1
213233

53

DopMupoBaHHe CTPYKTYPHI MeTalia Npu KprcTauu3anuu. /Cp/ 8

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J12.3
J12.4]13.1
0103023354

Pa3nen 6. @a3pl B MeTAVIMYECKHX CIIaBaX

6.1

Juarpammbl coctosiaus. /Jlex/ 8

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

6.2

®da3pl B MeTaimIueckux cruiaBax /Cp/ 8

10,2

JI1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J12.3
J12.4J13.1
01023354

Paznen 7. @opMupoBaHue CTPYKTYPhI CIJIABOB NPH
KPHCTAIH3ALUT

7.1

OcobenHocTr (pa30BBIX MPEBPAIICHUN B CIIaBaX B TBEPAOM 8
cocrostHnH /JIex/

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

72

JlnarpaMMBbl COCTOSTHHSI, CTPOCHHE U CBOICTBA CIIaBoB /JIek/ 8

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J12.3
J12.4J13.1
0103233
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7.3 IMocrpoenne Ga3oBbIX AUarpaMM OMHAPHBIX PACIIABOB, 00Pa3yIOIINX 8 4 JIT.1 J11.2 J11.3
OTpaHUYEHHBIE TBEPbIC PACTBOPHI U OBTEKTHKY, IEPUTEKTUKY /I1p/ JI1.4 J11.5J12.1
J12.2 J12.3
J12.4J13.1
313233

7.4 IMocTpoenue azoBbIX quarpaMM OMHAPHBIX PACIUIABOB, 00PA3YIOMINX 8 2 J1.1J11.2J11.3
OTpaHUYEHHBIC TBEPIbIC PACTBOPBI U XUMHUeckHe coenuHenus /TIp/ JI1.4 JI1.5J12.1
J12.2712.3
J12.4J13.1
313233

7.5 IToctpoenue Ga3oBhIX AUArpaMM TPOHHBIX cucTeM /TIp/ 8 2 JIT.1 J11.2 J11.3
JI1.4 J11.5J12.1
J12.2 J12.3
J12.4J13.1
313233

7.6 ®dopMHpOBaHUE CTPYKTYPHI CILUIABOB MpH KpucTayuu3anuu /Cp/ 8 8 JIT.1 J11.2 JI1.3
JI1.4 J11.5J12.1
J12.2712.3
J12.4J13.1
21323354

Paznen 8. IlnacTuyeckas nedpopmanus 1 MexaHn4yecKkne cBoiicTBa.

8.1 Pazpymenne meramos /Jlex/ 8 2 J1.1J11.2J11.3
JI1.4 J11.5J12.1
2.2 712.3
J12.4J13.1
51032233

8.2 [Ipounocte Metamnos /JIek/ 8 4 JIT.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2J12.3
J12.4J13.1
313233

83 Inactudeckas nedopmarys 1 MexaHuueckue cBoiicrra /Cp/ 8 13 J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2 J12.3
J12.4J13.1
3105232354

Pa3znen 9. Unast koHTakTHas padora

9.1 VunuBuayanbHble KOHCYIBTAIMH, TeKYIIHHA KOHTpob /UKP/ 7 5,3 JI1.1 J11.2 JI1.3
JI1.4 J11.5712.1
JI2.2J12.3
J12.4J13.1
D152 53 54

9.2 WuauBuaya bHbIC KOHCYTBTAIIMH, TEKYIHHA KOHTPoJb /MKP/ 8 6,8 JIT.1 JI1.2 J11.3
JI1.4 J11.5J12.1
J12.2712.3
J12.4J13.1
31323354

6. POH/I OUEHOYHBIX CPEJCTB

6.1. Hepeqem, BU/I0B OLICHOYHBIX CPE/ICTB

KonTponsHbIe pabOThI, OTYETHI 0 IPAKTHIESCKHM 3aHATHSIM, TECT, BOIIPOCHI K 3a4eTy/9K3aMEHY

6.2. TunoBblie KOHTPOJIbHBIC 3a1aHUSl U UHBIC MaTEPHUAJIbI 1 TeKymeﬁ aTTeCTallui

KonTponbHble 3a1auu 71l IPAKTUYECKUX 3aHATHH

1. HaifTu nnuHy BEKTOpa 3JIEMEHTapHON TPaHCISALMM B KpUCTaJIax ajaMasa, eCli KpUCTAUTHUeCcKasl peleTka Kyonueckas
rpaHEelleHTPUPOBAHHAS, COAEPKUT § aTOMOB, MEXKATOMHOE paccTosiHue 1.54 A.

2. PaccuntaTh K03()(HUINEHT YIAKOBKHU JUTS IIPOCTOI KyONIECKOH PelIeTKH
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3. PaccunrtaTh K03()(UINEHT YIAKOBKHU JUIS IIPOCTOH KyON4ecKoi 00beMHOIICHTPHPOBAHHON PEIICTKA

4. PaccunrtaTh KO3 (GUIMEHT YIAKOBKH I IPOCTON KyOHMUECKO rpaHelleHTPUPOBAHHON peleTKu

5. Haiftn nocrosiHHyto ManenyHra 1uist TMHEHHON HENOYKU PAaBHOYAAJIEHHBIX HOHOB C YEPEIYIOIIUMUCS 3apsIaMH.

6. Haiitn moctostHHYf0 MayienyHra Jutst THHEHHO 1IETI0YKH paBHOYAAJICHHBIX HOHOB C YePEIYIOMIUMUCS 3apsiJaMi METOI0M
OBbeHa.

7. Halitu moctosiHHytr0 MazenyHra ajs KBaJpaTHOM CETKHU MOHOB.

8. Haiitn mocrosHHyro ManenyHra Juist mepBoi staeiikn OBbeHa kprucTamia st NaCl.

9. B menn, 3axanennoii ¢ 6000 C, conepxurcs 1.1%10-5 % ( at. ) Bakancuit. Kakyro TemmnepaTypy 3aKaJIki CIemyeT BBIOPATh,
9TOOBI KOHIIEHTPALUS MIOPsIKa BO3pOCia Ha J1Ba opsiaka?

10. Ouenure cpeHUE PACCTOSIHUS MEXKIY PABHOBECHBIMH BaKaHCHSIMU B allFOMUHUM 1TpH 270 C U MEXIy 3aKaJIOUHBIMU
BaKaHCHAMH TIPH TOH e TeMIIepaType 1mocie 3akaiku ¢ 6270 C (IpH yCIOBHH, YTO BCE BEICOKOTEMIIEPATYpPHEIE
MOHOBAKaHCHU «3aMOPaXKUBAIOTCSD) U PACTIPEIeNIeHbl CTATUCTHYECKH PABHOMEPHO).

11. Metamn conepxut 0.1% (aT.) paBHOMEpHO pacnpeefneHHO mpuMecu 3amerenns. OnpenenuTe cpeHee paccTosHIe
MEXy IPUMECHBIMH aTOMaMH B ¢IMHMIAX ITEPUOJA T.I. K. U O. II. K. PEIIeTKH.

12. TTokaxuTe ¢ MOMOLIBIO IIOCTPOEHUS, YTO BEKTOP broprepca npsMOIMHENHON LIENOUKU MEXKY3€IbHBIX aTOMOB,
pacmoiioskeHHOH B HanpaBieHun < 100> KyOW4ecKoil peuieTky, paBeH HyIo.

13. B o0Opa3siie aroMHHUS [TOCIIE PE3KOTO OXJIAXKICHUS B BOAE MOSBIJIMCH JUCIOKAIMOHHBIC TICTIIN, YUCIO KOTOPBIX PaBHO
1*1015 cm-3, a cpequuit tuamerp 30 HM. OTIEHUTE KOHIICHTPAIMIO BAKAHCUH MPH TEMITEPAType, C KOTOPOH OXJIaXKaacs
obpaser.

14. B MenHOI (obre mocie siaepHoro 00IyIeHHs MOSBHINCh JUCIOKALMOHHBIC METIIN, YACIIO KOTOPBIX coctaBuiio 1015 cm
-3, a cpennuit quamerp paBeH 40 HM. OneHHTE KOHIICHTPAIHIO BO3HUKAIONINX MPH 0OTYdeHHH MEAN TOUYCUHBIX 1e(EKTOB,
KOHJICHCAIIUSI KOTOPBIX MIpUBeia K 00pa30BaHMIO AUCIOKAIHOHHBIX ITETENb.

15. Ilokaxure ¢ MOMOILBIO CXEMBI, UTO NP CKOJIBXKEHUN NPU3MATUUECKON TUCIOKallMOHHOW NEeT/IM, UMEBLIEH B HCXOJHOM
MIOJIO’KEHNU KPaeBYIO OPUEHTALIMIO, MOTYT HOSIBUTHCS YIACTKH ¢ BAHTOBON OpHeHTauuel (J0MyCcTUTe, YTO OTACIbHbIE
Y9aCTKH MCXOXHOMN TTETIIH HETIOIBIKHEI).

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

KoHnTponbHbIe 3a1aun 71 TPAKTHUECKUX 3aHITHH

1. HaifTu nnuHy BEKTOpa 3JIEMEHTApHON TPAHCISAIMK B KPUCTAJIax ajaMasa, eClii KPUCTAUTHUeCKasl peleTka KyonuecKas
rpaHeLEeHTPUPOBaHHAs, COACPIKUT 8 aTOMOB, MEXaTOMHOE paccTosiHue 1.54 A.

2. PaccuntaTth K03()(HUINEHT YIAKOBKHU JUTS IPOCTOI KyONIECKOH PelIeTKH

3. PaccunrtaTh K03()(DUIMEHT YIAKOBKHU JUIS IIPOCTOH KyOndecKoil 00beMHOIICHTPHPOBAHHON PEIIETKA

4. PaccunrtaTh K03()(HULUCHT YIAKOBKHU IS IPOCTOI KyOUYECKOH rpaHeleHTPUPOBAHHON PEIICTKU

5. Haiiti nocrostHHyto MajienyHra Jist TMHEHHOH 1IeTIOYKH paBHOY/AAJICHHBIX HOHOB C YEPEAYIOIIMMHUCS 3apsAaMH.

6. Haiitu nocTosiHHYt0 MajenyHra Jyis JIMHEWHOM LIETIOUYKY PABHOYIAJIEHHBIX HOHOB € YEPEAYIOIUMUCA 3apsiaMi METOJOM
OBbeHa.

7. Haiitu mocrosHHytoMazenyHra Juisi KBaIpaTHOM CETKH HOHOB.

8. Haittn mocrosHHyroManenyHra Iis epBoi sraeiikn OBbeHa kpructamia 1t NaCl.

9. B menu, 3axanensoi ¢ 6000 C, coxepxurcs 1.1*10-5 % ( at. ) Bakancuii. Kakyro TemmnepaTypy 3aKaJIki clIemyeT BBIOPATh,
4TOOBI KOHIIEHTPALKUs OPsIKa BO3pocia Ha J1Ba Mopsiaka?

10. Ouenure cpeqHUE PACCTOSIHUS MEXKIY PABHOBECHBIMH BaKaHCHSMHU B aJIFOMUHUM 11pH 270 C U MEXIy 3aKaJIOUHBIMU
BaKaHCHSIMH TIPH TOH JKe TeMItepaType mociie 3akainku ¢ 6270 C (pu yCIIOBUH, YTO BCE BHICOKOTEMITEPATYPHBIE
MOHOBAKaHCHHU «3aMOPaXKUBAIOTCSD» U paCIpeieieHbl CTATUCTHYECKH PABHOMEPHO).

11. Metamn conepxut 0.1% (aT.) paBHOMEPHO pacnpeeneHHOo mpuMecH 3amereHus. OnpenenuTe cpeHee paccTosHIe
MEXy IPUMECHBIMH aTOMaMH B eIMHMIIAX MEPHOJA T. I. K. M O. II. K. PEIIeTKH.

12. TTokaxuTe ¢ MOMOLIBIO IIOCTPOEHUS, YTO BEKTOP broprepca npsAMOIMHENHON LIEIOUKU MEXKY3€IbHBIX aTOMOB,
pacmnoio>keHHOH B HanpaBieHun < 100> KyOn4ecKkoil peuieTky, paBeH HyIo.

13. B o0pa3siie aJIroMIHUS [TOCIIE PE3KOT0 OXJIAXKICHHS B BOAE IOSBIJINCH JUCIOKAIIMOHHBIC TIETIIH, YACIO KOTOPHIX PaBHO
1*1015 cm-3, a cpequauit nuamerp 30 HM. OLIEHUTE KOHIIEHTPAIMIO BAKAHCUH TPH TEMIIEPAType, C KOTOPOH OXJIaXKaacs
obpaser.

14. B MenHO (obre mocie suepHoro o0IydeH s MOsBHINCH TUCIOKAIIMOHHBIC TIETIIN, YACIIO KOTOPBIX coctaBmiio 1015 cm
- 3, a cpennmii fuametp paseH 40 HM. OIeHNTE KOHIIEHTPALNIO BOSHUKAIOMNX P 00IyIeHHH MeTH TOYEUHBIX JIe(peKToB,
KOHJICHCALUS KOTOPBIX IIpUBeNa K 00pa30BaHUIO AUCIOKAIMOHHBIX ITETENb.

15. TTokakuTe ¢ MOMOLIBIO CXEMBI, YTO MPH CKOJIBKEHUH MPU3MATHUECKON ANCIOKAIIMOHHOHN MET/IN, UMEBILEH B UCXOTHOM
IIOJIO’KEHUU KPaeBYIO OPUEHTALINIO, MOTYT IOSBUTHCS YYACTKH ¢ BAHTOBON OpHEHTalnuel (J0MyCTUTE, YTO OTAEIbHbIE
Y9aCTKH MCXOXHOMN IETIIH HETIOIBIKHEI).

16. Ouenure (B KHUIOMETpax) CyMMapHYO JUIHHY BCEX JUCTOKAIMA B 1cM3 0TOXOKEHHOTO MeTalla C INIOTHOCTHIO
nuciaokamuii 108 cm-2.
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6.3. TunoBblie KOHTPOJIbHBbIC BOIIPOCHI U 3a/IaHUA JIA l'lpOMe)KyTO‘ll—[Oﬁ aTrecranmumu

TunoBble KOHTPOJILHBIE BOIPOCH! U 3a/1aHus MpeacTaBieHbl B @OHIaX OLEHOYHBIX CPEACTB MO JUCHUILINHE "da30BbIe
paBHOBECHS U CTPYKTypooOpazoBaHue"
[Ipumepsl OMIIETOB K IK3aMEHY:

BUJIET 1

1. PaBHOBECHBIE IOCTOSHHBIE PELIETKU

2. BakaHCHOHHBIC KOMIUICKCHI TOYCYHBIX JIC(HEKTOB
3. [InoTHOCTH AMCIOKALMH

BUJIET 2

1. Onucanue CTPYKTYphl KPUCTAJIOB

2. HonHble KpHUCTaILIbI

3. Komrmrekcs! coOCTBEHHBIH NIeeKT - MPUMECHBIH aToM
BUJIET 3

1. TpaHCHsMK ¥ KpUCTAJUIMYECKas peleTka

2. OOBEeMHBIN MOIYIb YIPYTOCTH

3. Mertoabl BbISIBIEHUS QUCIOKALUU KpUCTaLIax
BUJIET 4

1. Ornepatiii CHMMETPUHN

2. KoBanenTHble kpucTaiibl

3. MeTton SIMOK TpaBieHHUS.

BUWJIET 5

1. OCHOBHBIC THIBI KPHCTAJUTMYECKAX PEIICTOK
2. Mertannmuueckue KpucTasulbl

3. MeTtonbl onpeneneHuss KOHIEHTPalui BaKaHCUN
BUJIET 6

1. JIByXMepHBIE KpUCTAJUIMYECKUE PEIIETKU

2. Kpucramisl ¢ BOZOPOIHBIMH CBA3IMHU

3. Jlucnokanuy ux KiaccU(pUKaIHs

BUJIET 7

1. TpexMepHble KPUCTAIIMUECKUE PELIETKU

2. ATOMHBIE PaJHyChl

3. KpaeBas gucnoxarus

BUIJIET 8

1. Kpucramnorpaduueckoe HHAUIMPOBAHNE

2. JleheKThl KpUCTAJUINYECKOI PeleTKH

3. CKOJIbKEHHE KPaeBOil TUCIIOKALINU

BUJIET 9

1. [Tapametpsl Belica u unaexcel Mumiepa

2. Knaccupukanus nedexkToB KpUCTAIIHIECKON PEIIeTKH
3. [lepenon3anue kpaeBoi AUCIOKAIMH

BUJIET 10

1. Toueunsle nedekTh

2. BunroBas aucioxarus

3. DOHeprusi IUCIOKaLUH.

BUJIET 11

1. Kpucrannorpapuueckue mpoeKIiu

2. TepMoaMHAMHKA TOYEUHBIX JE(EKTOB

3. CKOJbXE€HHE BUHTOBOH JHUCIOKAINU

BUJIET 12

1. Crepeorpadudeckas MpOCKIUS

2. Murpanus BakaHcuil

3. CMeliagHast JUCIOKAIIHS

BUJIET 13

1. OCHOBHBIE THIBI MEXAaTOMHBIX CBS3€H B MaTepHualiax
2. Murpanust MeXy3€elbHbIX aTOMOB

3. [Ipu3maTtuueckas: TUCIOKaLUs

BUJIET 14

1. Ban-nep-BaanscoBckue cBs3u
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2. VICTOYHUKH ¥ CTOKHTOUYEUHBIX Je(eKTOB
3. Bekrop Broprepca.
BMJIET 15

1. IlepBuuHas KpUCTAIUIN3ALUS METAILIOB.

2. TI'eTeporeHHbIe CTPYKTYPBL.

3. JluarpaMMa COCTOSIHHS CIIIABOB C YACTHYHBIM PaclagoM TBEPAOTO pacTBOPA MPU MOHMKEHUHU TEMIIEPATypH.
BUJIET 16

1. Camonpon3BOIEHOE 00pa30BaHME 3aPOBIIMICBHIX IEHTPOB.

2. JlnarpamMMbl COCTOSIHUSI.

3. /luarpamMma COCTOSIHHS CIIABOB, KOMIIOHEHTBI KOTOPBIX UMEIOT HOJIMMMOP(HbIE TPEBPAICHHSI.
BUJIET 17

1. TereporeHHoe 00pa30BaHHE 3apOBIIICH.

2. IIpouecc KpUCTAITH3ALUH CIIIaBOB.

3. JlnarpaMMBI COCTOSIHUS, CTPOCHHUE ¥ CBOHCTBA CILIaBOB

BUJIET 18

1. CTpoeHre METaIIMIECKOTO CIUTKA.

2. JluarpamMma COCTOSTHHS CIIIaBOB, 0OPa3yIOIIUX HEOTPAHMYECHHBIC TBEPAbIE PACTBOPEI.
3. IToHATHS 0 qUarpaMMax COCTOSHHS TPOHHBIX CIUIABOB.

BUJIET 19

1. TlonmumopdHbIe peBpareHus.

2. JlnarpaMMa COCTOSTHHS CIUTaBOB, 00Pa3yOIIUX OTpaHIMYeHHBIE TBEPIBIC PACTBOPEI

3. Buzp! HanpsKeHUH.

BUJIET 20

1. TBepaple pacTBOPEI.

2. JlmarpamMma COCTOSTHUSI CIUIaBOB, 00Pa3yIOIINX XUMUIESCKUE COCTITHEHHSL.

3. Yupyras u maactTudeckast aeopMariim.

BUJIET 21

1. XuMu4ecKkre COeTUHEHHUS.

2. OcobenHocTH (ha30BBIX MPEBPAIIEHU B CIUTABAaX B TBEPAOM COCTOSHHH.

3. PazpymuieHnemMeTanios.

6.4. Kputepun oueHuBaHus

OreHka ypoBHS OCBOEHHS JUCHUILTHHBI IPOU3BOAUTCS B X0J€ 3a4€Ta, IPOBOJIMMOIO B YCTHO-MIUCBMEHHOMU (hopMe B KOHILIE 7
ceMecTpa 1o TeMaM MPaKTUYECKUX M JIEKIIMOHHBIX 3aHITHH, a TaKkKe 1o TeMaM, BeiHocuMbIM Ha CPC. MToroBas onenka
YCBOEHHUSI TUCIIUILIMHBI TPOBOJUTCS B KOHIIE 8 ceMecTpa B BUJIE dK3aMeHa:

«OT1IaHOY

CryzneHT 0OHapyXUJI BCECTOPOHHEE, CHCTEMAaTHUECKOE U ITyOOKOe 3HaHHE YueOHO-IPOrpaMMHOTO MaTepuaa.
UcuepnbiBarorie, mociaen0BaTeIbHO, TPAMOTHO U JIOTHYECKH CTPOMHO €T0 M3JIaraeT, He 3aTPYIHSIETCS C OTBETOM IPU
BUZION3MEHEHUH 33JJaHHs, CBOOOHO CIIPABISIETCS C IOCTABICHHBIMH 3aJ]adaMHy, TIOKa3bIBaeT 3HAHUSI MOHOTPaQHIECKOTO
MaTepuana. [IpaBuiabHO 000CHOBBIBAET MPUHSTHIE PELICHHS], BIaJeeT pAa3HOCTOPOHHUMH HABBIKAMU U IPUEMaMH
BBIMOJTHEHHS TIPAKTHIECKUX Pab0T. MOXKET CaMOCTOATEILHO 0000IIaTh M U3J1araTh MaTepyal, He JOMmycKas OIMOOK, YSICHUIT
B3aMMOCBSI3b OCHOBHBIX TIOHSATHH JUCITUTLTAHBI U UX 3HAUYEHUE JIJISl PHOOpETeHUs Tpodeccuu.

«Xopo1o»

CTyzaeHT TBep0 3HAeT yueOHO-IIPOrpaMMHBIA MaTepual, IpaMOTHO U IO CYIECTBY U3JIaraer ero, He AOMycKaeT
CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA BOIPOC. MOXKET MPAaBHIILHO PUMEHUTH TEOPETUUECKUE TIOJIOKEHHS U BIIaJeeT
HEOOXOIMMBIMU HABBIKAMH MIPY BBITTOJHEHUH MTPAKTHYECKUX 33]1a.

«Y 1OBIETBOPUTEIHHO»

CTyaneHT OCBOMII TOJILKO OCHOBHOM MaTepual, HO HEe 3HAaeT OT/ENbHBIX JeTalei, JOIMycKaeT HETOYHOCTH, HEAOCTaTOYHO
MpaBUIbHBIC (POPMYIUPOBKH, HAPYIIAET MMOCIIEIOBATEIBHOCTD H3II0KEHHS IPOTPAMMHOTO MaTepraia U HCIIBITHIBACT
3aTpYy/JHEHUS B BBINIOJHEHNUN IPAKTUYECKUX 3a/laHUH.

«HeynoBneTBOpUTENbHOY

CTyleHT He 3HaeT 3HAYUTEIBHOM YacTH MPOrPaMMHOTO MaTepHuaa, JOMyCKaeT CYIeCTBEHHbIC ONIHOKH, ¢ OOJIBIIHM
3aTPYIHEHUEM BBITTOJTHSET MTPAKTHYECKUE PaOOTHI.

7. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. PexomeHnayemasi JinTeparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTODHI, | 3arnaBue | WznarenscTBo, | Pecypc
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JI1.1 | PazymoBckas U. B. ®dusmka TBEpIOTO Tema: yaieOHOe mocoone Mocksa : 9BC

(https://biblioclub.ru/index.php?page=book&id=108460)

[Ipomereit, 2011

JI1.2

Kurrens Y., I'yces
A A

BBenenue B ¢pu3uKy TBepaOrO Tema: [yueOHOE PYKOBOJCTBO |

Mockaa:
[Anbsnuc], 2013

JI1.3

Kyx J1., HoBocanos
b. K.

KBaHTOBasI TEOPHS MOJCKYIAPHBIX cUcTeM. ENUHBIN MoAXo.:
[yaebHOE TOocobHe]

JonronpynHsrii:
Wnrennext, 2012

1.4

benenkoB E. A.,
HBanosckas B. B.,
HBanosckuii A. J1.,

HaHnoanmasbl 1 pOACTBEHHBIE YIIIEPOAHbIC HAHOMATEPHAJIbL:
KOMIIBIOTEPHOE MAaTEPUAJIOBEIEHHE

ExaTtepunOypr:
[VpO PAH], 2008

Maxkypus 1O. H.
JI1.5 |Kutrens Y. BBeznenue B (pu3uKy TBEpAOTO TEa Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
7.1.2. Jlono/iHUTEIbHAS JIUTEPATYPA
ABTODBHI, 3arnaBue WznatensctBo, | Pecypc
JI2.1 | T'opogauuenko B. MarepuasoBeieHHE: TPAKTUKYM: y4eOHOe TTocoone Mocksaa : Jloroc, 9bC
W., NaBunenko b. (https://biblioclub.ru/index.php?page=book&id=89915) 2006
10., Ucaes B. A,
Pxxesckas C. B.,
IBenoB 1. M.,
Sauenxo I'. A.,
Pxesckas C. B.
JI2.2 |PxeBckas C. B. MarepuasnoBeaeHue: yaeOHUK AJIS BY30B: yUeOHUK 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) Mocksa,
I'po3Hbiit,
HoBocubupck :
OHTU HKTIT
CCCP, 1934
JI2.4 |YerBepukona A. I'. Kpucramnorpadus: yaedbHoe mocodue Operoypr : 3bC
(https://biblioclub.ru/index.php?page=book&id=260745) OpeHOyprekuii
TOCYIapCTBEHHBI
11 YHUBEPCUTET,
2012
7.1.3. MeTonnyeckue pa3padoTku
ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI3.1 |benenkos E. A, [IpakTrkym no ¢a3zoBBEIM PaBHOBECUSM U YemnstOuHCK : 9BC
I'pemnsiko B. A. CTPYKTYPOOOpa30BaHHUIO W3patenscTBO
(http://library.csu.ru/rbooks2/view2? YemsiOuHCcKOro
code=local/007725/belenkovea) TOCYyHapCTBEHHOT

0 YHMBEpPCHTETA,
2016

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-Te1eKOMMYHUKAIIUOHHOI ceTu "UHTepHeT"

D1 |Jlanb [DnekTpoHHBIN pecype] : anmekTpoHHO-0nbaroTeunas cucrema (IbC) / m3matenscto Jlanb. URL:
http://e.lanbook.com/

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

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

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

http://elibrary.ru/defaultx.asp

7.3 Ilepevyennb MHGOPMALMOHHBIX TEXHOJIOT Wi

7.3.1 IlporpaMMHoOe ofecrnieueHue
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MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

7.3.2 lIpodeccuonanbHpie 02361 JTAHHBIX U HH(OPMALHOHHO-CIPABOYHBIE CHCTEMbI

1. DnekTpoHHBIH KaTajor HaydHO#H Oubnuoreku Yenl'V [DnekTpoHHbIN pecype] : 6a3a qanHbIx / Yensnd. roc. yH-T. —
Yenabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrsn. — Peskum octymna: TOJIbKO K3
CeTH yHuBepcutTeTa. — TeKCT : 3JIeKTPOHHBIM.

3. Web of Science : mynpTuaBCIUIITHHApHAS pedepaTuBHast 6a3a maHHBIX / kommaHus Thomson Reuters. — Pexxum nocryma:
Juid 3aperucTpup. nonb3osatenei Yenl'V. — TekcT : 31eKTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: mis
3apeructpup. nosup3osarene YenlV. — Teker : 2neKTPOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri. — Pexxum qocTyma: asst 3aperucTpup. Noap3oBaTeneit
YenlV. — TekcT : 31eKTPOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUITIJINHBI (MOJY JIS)

OcBoeHUE AUCIUILIHHBI OCYIIECTBISIETCA B Y4eOHOH ayJUTOPUHU IIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cTyaeHToB. Ecin
3aHATUS BeAYyTCs I MOTOKA CTYIEHTOB, TO IUCIUILUIMHA BEJETCS B IEKIMOHHON ayAUTOPUH NIEPBOTO KOPITyCa,
paccuuranHoi Ha 100 CTyqeHTOB.

JI7s yCIemHoro 0CBOCHMUS TUCIMIUTMHBI ayTATOPHSI JODKHA OBITH 000PYI0BaHA MYAbTHMEIUHHBIM KOMIUIEKCOM U KpaHOM
JUTSL IEMOHCTpPAIMH CIaiI0OBBIX TPE3eHTAIHi.

Hconb3yroTes 2NIeKTPOHHBIA YHTATBHBIN 3a)1 HayaHOU Onbmuotexu Yenl'V (aymutopus 206) u yaeOHas J1abopaTtopus
BBIYHUCIIUTENBHOHN (pr3nku kadenpsl TeopeTndeckoit hpu3uku (ayauropus 222) s caMOCTOSATENbHON pabOTHI CTy/IeHTa,
OCHAIIIEHHBIE IEPCOHATBHBIMH KOMIIBIOTEPaMH, MYJIbTUMEINHHON anmnapatypoil. B aynutopusix obecnieuer JOCTYI K
Pa3IMYHOHN CIPABOYHON JIUTEPATYPE, SHIMKIIONEAUSIM, ONOIMorpadMuecKuM 1 MOJTHOTEKCTOBBIM 0a3aM JaHHbIX,
nH(pOpPMaMOHHBIM pecypcaM «HTepHeT».

OOy4eHre HHBAIUJIOB | JIUL C OTPaHUYECHHBIMU BO3MOKHOCTSMH 310POBBsSI OCYIIECTBILSIETCS C IPUMEHEHNEM CIIEYIOMIETO
CIIENUAIBHOTO 000PYIOBAHNUS:

a) JUIS JTHI] C HapyIIEHHEeM ClTyXa (aKyCTHYSCKHH YCHIIUTENh U KOJIOHKH, MYJIbTHMEIUHHBIN MPOEKTOP);

0) 4J1s1 U1 ¢ HapYLLIEeHHEeM 3peHus (MyAbTUMEIUIHBIN MPOEKTOP (MCTOJIb30BaHKE PE3CHTALINI C YKPYITHEHHBIM TEKCTOM);

B) JUIS JIMII C HAPYIIEHHEM OTIOPHO-ABUTATENBFHOTO anmapara (IepcoHaNbHbIE MOOMIIBHBIE KOMITBIOTEPEI — HETOYKH).

9. METOAUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITJIMHBI (MO Y JIS)

ITpu M3y4eHny aHHOW MCIUILIMHBI NCTIOJIB3YIOTCS JEKIMOHHbIE, IPAKTHUECKHIE 3aHATHSI M CAMOCTOSATEbHas paboTa
crymeHTa. Ha TeKIMOHHBIX 3aHATHAX MIPEIoAaBaTeNb H3JlaraeT OCHOBHOE COJIepKaHue TeM ImporpaMMel. [IpopaboTky
JIEKIIMOHHOTO MaTepuaa XelaTeIbHO IPOBOANTH KaK IOCIe KaXKIOTO 3aHATHS, TaK U 110 3aBEPIICHHUIO TEMBL. DTO MTO3BOJIUT
CBS3aTh BOSJMHO IOJIydEHHBIC CBEICHUS U COCTaBUTh LIENbHYIO KapTUHY. CTYAEHTY CIeayeT paBHOMEPHO B TCUEHHUE
CeMecTpa pacipeeNnsiTh yIeOHyI0 Harpy3Ky I10 IIOJIrOTOBKE K CEMHHApaM, CaMOCTOSITENIbHON paboTe 10 TeMaM, BBIHOCHMBIM
Ha CaMOCTOATENbHYIO pabOTy CTYyJIEHTA.

Ha mpakTHueckux 3aHATHIX PacCMaTPUBAIOTCS OCHOBHBIE METOMABI U IIPUEMBI PEIIeHHUs 3a1a4. PekoMeHayeTcs nepen
Ka)K/IbIM ITPAKTHYECKUM 3aHATHEM BBIIIOJIHUTH JOMAIIHEE 331aHHE, YTO ITO3BOJIMTH JIYUIlle YCBOUTH NMPEABLAYIIHN MaTepHal,
1 M3yYUTH JICKITMOHHBIH MaTepHaI 0 PEICTOAIICH TeMe.

Ba)XHBIM MOMEHTOM TP W3y4CHUH 000 AUCIUTUIMHEI SBIISCTCS OPraHU3AISI CAMOCTOATEIbHONM paboThl. IIpn ocBoeHNH
MaTtepHala He CIeayeT CTPEMHTBCS K MEXaHHYECKOMY 3alIOMUHAHHIO IIPUBEJICHHBIX OIpeielIeHHi, ()OPMYINPOBOK U
TMIOJIOKEHHH, eciii TpeOoBaHus K Bam npsiMo He ykasbIBaroT Ha 3T0. BrionHe 3¢(ekTHBHOI MOXET OKa3aThCsl IMOIBITKA
TIOHATH CYTh SIBJICHHS, BEIpAaOOTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAsCh Ha MaTepHall, COJCPKAITUNACS B PEKOMEHIOBAaHHON
nurepatype. CkazaHHOEe 0cOOeHHO 3()(heKTUBHO, KOTA Pedb HAET O TAKUX TPEOOBAHUAX, KAK KIIOHUMAET HIIH «UMEET
npezcrasienne». Hanportus, ecnu Bel nMeere €110 ¢ TpeOGOBaHUEM K AESTEIBHOCTHU «JIOJDKEH YMETh», TO PEKOMEHIYeTCs
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MOYIPaKHATHCS B COOTBETCTBYIOIIEM BUJIC JCATEIBHOCTH. Bee 3TO MMeeT HemocpeCTBEHHOE OTHOIICHHUE K IIOATOTOBKE K
MPaKTHYECKUM 3aHATUSAM. [Ipy BOSHUKHOBEHUH BOIIPOCOB 110 TeMaM, BeiHOCUMBIM Ha CPC, cnegyeT oOpaTHThCS 3a
KOHCYIbTaIMEN K MPEeMnoAaBaTento, BeAylleMy JeKIHOHHbIE 3aHATHA. B TeueHue Bcero ceMectpa pHu 0OCBOEHHUH Kypca
HCIIOIB30BATh CIIEIHANBHYIO JIUTEpaTypy, nMerontytocs B onoimorexe Yenl'yY 1 Ha 3JIeKTPOHHBIX HOCHTEISAX.

ITpu moATOTOBKE K MPAKTUYECKUM 3aHATHAM CTYACHTHI MOTYT ITOJIb30BaThCA IIEKTPOHHBIME MaTepHalIaMH, Pa3MEICHHBIMH
Ha caiiTax KOH(epeHIM, 3IeKTPOHHBIMH KHUTAaMHU U JOCTYIIOM K BEIYLIUM NEPUOANYECKUM >KypHAJIaM, UMEIOIINMCS B
Hay4qHOH OmONmoTeke yHuBepcuTera. CTyneHTaM HeoOX0ANMO H3YIHTh JIUTEPATypy, PEKOMEHITYEMYIO ITPENoaBaTeIsIMU.

B ocBoennn muciuminHb! (MOY/IST) MHBAJIHIAMH H JIMI[AMU C OTPAHNYCHHBIMH BO3MOKHOCTSIMHE 37I0POBBSI OOJIBIIIOE
3HauUeHUE UMeeT UHAUBUAYyanbHas paboTa. [lox MHANBUAYaTBHOM paboTOI MoapazymMeBaeTcs ABe (GOpMBI B3aUMOJEHCTBUS C
IperoiaBaTelieM: HHIMBUyalbHas yaeOHas paboTa (KOHCYIbTallH), T.€. JOMOIHUTEIBHOE Pa3bsICHEHNE Y4EOHOTO
MaTepuala 1 yriyOJleHHOE H3y4eHHe MaTeprana ¢ TeMH 00yJaronMHICs, KOTOPBIE B 3TOM 3aHHTEPECOBAHEI, U
UHIVBHIyalbHast BOCHHTATeNbHas paboTa. IHANBUAyaTbHBIE KOHCYIBTAIMH IO IPEIMETY SBISCTCS BaXHBIM (paKTOpOM,
CIOCOOCTBYIOLIMM MHANBUIYaIH3alU1 OOYYEHHUs U YCTAaHOBJIEHHIO BOCIIUTATENBHOTO KOHTAKTa MEXIY MpernojaBaTeseM 1
00yJaromuMcst HHBATHIOM HITH 00yJaroIMMCS C OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI.

B cnysae npuMeneHus Tpu 00ydeHUH AUCIUATUTNHEL SJICKTPOHHOTO 00YYEHUS, AUCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOILIeHHe 00YJarOIUXCsI U IPENoAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEabHOTO BpeMEHH (OHNAHH-IeKIUN
(BeOMHAPEI), YaThI, BUICO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BPEMEHH (CHcTeMa IMCTaHIMOHHOTO 00y4enns Moodle,
MS Office365, popymsl, 37eKTpOHHAS ITOYTA U P.).

IMTpu 0Oydenny IHI C OTPAHNYEHHBIMU BO3MOXKHOCTSMH 3[J0POBBSI JJIEKTPOHHOE 00ydCHHUE, TUCTAaHIIUOHHEIC
o0Opa3oBaTenbHbIe TEXHOIOTUH MpPeIycMaTPUBAIOT BOSMOXKHOCTD IIpUeMa-Tepeiaud HHGOPMaIUY B JOCTYIHBIX IS HUX
dbopmax.

Peanmsanust qUCIUIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00YJIeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI (aree
— 30, JOT) ocymiecTBusieTcs Ha OCHOBaHUHU «I10JI03KeHNUS 0 peann3alii OCHOBHBIX U TOTIOIHUTEIBHBIX 00pa30BaTeIbHbBIX
HPOrpaMM C IPUMEHEHHEM DIIEKTPOHHOTO 00yJeHHs U AUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIT B (eepaabHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTebHOM YUPEXICHUH BRICIIETO 00pa3oBaHus «UesIOMHCKUH rocynapCcTBeHHbIH
yHHBepcHTEeT», «[1om0keHns 0 opsAAKe 3aueTa 00yJaONIMUCS 10 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTEeIbHBIM
nporpamMmMam Beiciero oopasosanus B ®I'bOY BO «Henl V» pe3ynbTaToB OCBOSHUS B OPraHU3aLUX, OCYILIECTBISIOMNX
00pazoBaTeNBHYIO AEATEINEHOCTD, YICOHBIX MIPEIMETOB, KYPCOB, IUCIUIUTHH (MOJIYIIeH), IPaKTHK, TOTOIHUTEIBHBIX
00pa3zoBaTENBHBIX IPOTPAMM» ITOCPEACTBOM NIEKTPOHHOI HHPOpMaMOHHO-00pa3oBaTensHON cpenst PI'BOY BO
«Uenl'Y». B uckmouuTenbHbIX cirydasx ((popc-Maxkop U T.I1.) IPU peann3aiy 00pa3oBaTeNbHON IESITeTbHOCTH C
npumMenerreM 30, JJOT MoryT npuMeHsATh KOMIIOHEHTBI, He BXOASIINE B IIEPEUCHb IICKTPOHHOH MH(POPMAaHOHHO-
00pazoBaTeNBHOM Cpebl.

10. CIIEHUAJIBHBIE YCJI0OBUSI OCBOEHUS JUCHHUITIJIMHBI OBYYAIOIIUMUCS C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMUA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE JUCHUILTMHBI WHBATMIAMH W JHIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 370POBBS OCYIIECTBIISICTCS C
WCIIONIF30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEACTB M TOJO0 WHGOPMAIMOHHBIX TEXHOJOTHH, IPEIOCTaBIIEMbIX
PecypcHbIM y4eOHO-METOJUYECKUM LEHTPOM MO OOYy4EeHHIO MHBAIHUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 310pPOBbS
Yenl'Y no 3ampocy o0y4aromerocs.

1. MoOubHbIE CrIeIHMaNbHbBIe TEXHIYECKHE CPECTBA JUIS JIUI C HAPYIICHUSIMH 3PEHHSA: NOPTAaTHBHBIN KOMITBIOTEp
¢ BBOJOM/BBIBOZIOM mmIpudToMm bpaiins c¢ cunresaropom peun «ElBraile-W14] G2»; HOyrOyku ¢ HmporpaMMHON 3KpaHHOTO
poctyna NVDA; 3IeKTpOHHBIC YBEIMYUTENIN Uil YAAJICHHOTO IIPOCMOTpA; BHUJICOYBEIMYMTENN IOPTAaTUBHBIC, THIOMIIEED;
QG POBBIE TUKTODOHEI.

2. MoOunbHbEIE CHEIHUAIbHBIE TEXHUYECKHE CPENCTBA JUIA JIMIl C HApYyIMICHHAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOTO TMIOJII CO BCTPOCHHOW COBMECTUMOCTBIO ¢ FM-ycrpoiictBamu; paguokiaccel «CoHeT-PCM» ¢ mepemaTuukom,
3ayIIHBIM WHIYKTOPOM M WMHIYKIMOHHOW IeTNIeH; cucTeMa MHGOPMALMOHHAs A cradociblmammx repeHocHas «Mcrok»
A2 co BCTPOCHHBIM ILTEEPOM — 3BYKOBEIM HH(OPMATOPOM; MOKYMEHT-KaMmepa; IpPOrpaMMHpYEMBIC CIyXOBBIC aIliapaThl
UHIUBUIYaIbHOTO [TOJIb30BaHHUS.

3. AccuctuBHbIE WH(DOPMAIMOHHBIE TEXHOJOTHM: IPOrpaMMHOE OOECIIEUeHHE SKPaHHOTO HOCTyHNa C CHHTE30M
pean NVDA; mporpaMMBI 3KpaHHOTO YBEJIMUCHHUS; IPOTPAMMBI PEYEBOrO CHHTE3a JUII KOMIBIOTEPOB M HOYTOYKOB;
MPOTpaMMBI PEUEBOTO CHHTE3a AJISI MOOMIIBHBIX YCTPOICTB; SKpaHHAs KJIABHATYpa; SKpaHHAs JIyTa.

ITpu HeoOXoaMMOCTH Ui OOYJAIOIIMXCA C HApYIIEHUSIMU 3pEHHs Ha pabodnmx MecTaxX AN HMPOBEAEHHS MPAKTUYECKUX WU
7Ta00PaTOPHBIX 3aHATHH YCTAHABIMBACTCS CIELMAIBHOE MNpPOrpaMMHOE obecnedeHne (TporpaMma pedeBOid HaBHTAUH
NVDA, pedeBble CHHTE3aTOPEI, 3KPaHHBIE JTYITHI).

B yueOuble aymuTopuu oOecmednBaeTcsi OCCIPENSTCTBEHHBIM MOCTYN A OOYJaIONIMXCA WHBATHIOB U OOYJaIONIUXCA C
OrpaHMYEHHBIMU BO3MOKHOCTSIMH 3J0pOBbsl. B Kaxaoi aynuropuu, rie oOydaroTcsi MHBAIUABI U JIMIA C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAyCMAaTPUBACTCA COOTBETCTBYIONIEE KOJMYECTBO MECT JUI OOYJAIOIUXCS C yIeToM
HapyILICHUH UX 3J0POBbSL.

Jlns ocBOeHHs MUCHUIIIMHBI MHBAIHIAM M JIHLAM C OTPAHUYEHHBIMH BO3MOJKHOCTSIMH 30pPOBbSl IMPENOCTABISETCS AOCTYI K
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MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmbOimorexke Yenl'Y, ¢ MOMOIIBIO CHENUATBHBIX TEXHUYIECKHX CPEICTB;
JIOCTYN K DJEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B (OpME DJIEKTPOHHOTO JOKYMEHTa B (poHIE HaydHOH OMOIMOTEKH
Yen[Y unm >1€KTPOHHO-OMONMOTEUHBIX CHUCTEMax, C IIOMOIIBIO CHELHMAIBHBIX TEXHUYECKHMX M HPOTPaMMHBIX CPEACTB
(pabouee MecTO U HE3PSUETO IOJIB30BATENS C MMPOTPAMMHBIM 00ECIIEYeHHEM >KPaHHOTO JOCTyNa ¢ cHHTe30M pedn NVDA,
pabodee MeCTO ¢ KOMIBIOTEPHBIM poiiepoM U KiaaBuaTypod Clevy c¢ OONBIIMMN KHOIKAMH M C pa3felsiomell KJIaBHUIIH
HaKJIAIKOM).

VY4eOHO-MeTOANYECKHe MaTepHaNTBl JUI OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPaHHYCHHBIMH BO3MOXHOCTSIMHU
37I0POBBSI IPEIOCTABIIIOTCA B (hOPMAX, aTallTHPOBAHHBIX K OTPAaHIMYCHUSAM UX 30POBbS M BOCTIPHATHS HH(pOpMannm:

JUns L ¢ HapyIIeHHSIMU 3PEHUST:

- B I1€YaTHOI (hopMe yBEIHMUYEHHBIM MIPHPTOM,

- B (hOpMe IIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoddaiina,

- B meyaTHou opme mpudrom bpaiins.

Jist I ¢ HapymIeHUsIMH CITyXa:

- B IIe4aTHOH opme,

- B (hopMe IMIEeKTPOHHOTO JOKYMEHTA.

Jlns nui ¢ HapylIeHHsIMU OTIOPHO-/ABUTATENbHOTO anmapara:

- B IIe4aTHOH opme,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B opme aynumodaiina.

JlaHHBII IepedeHs MOKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00YJaIOITHXCSI.

Jlns MHBaNMMAOB W JIMIl C OTPAHWYECHHBIMH BO3MOJXKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWCHIUIUIMHBI MOXKET OBITh YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C HCIOJIB30BAHMEM JAHWCTAHLUOHHBIX O00pa3zoBaTenbHbIX TexHoiorud (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHMM [UCIMIUIMHBI WHBANWAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS  HCITONB3YeTCS
UHIUBHOyanbHass pabora. Ilox wHAMBHAyanpHOW paboToif mompasymeBaeTcs J1Be (OPMBI  B3aUMOJCHCTBHS  C
IpernojaBaTeneM: HHAUBUAyanbHas ydeOHass pabOoTa (KOHCyNbTallMH), T.€. JONOJIHHUTENBHOE pa3biCHEHHE Y4eOHOTO
MaTepuara W YIIyOJeHHOe HW3ydeHHe MaTepHala C TeMH O0OydJalomuMUCs, KOTOpBIE B OSTOM 3aWHTEPECOBAHBL, W
WHVBHIyalbHas BOCINTATeNbHAS pabora. VIHAWBUIyaTbHBIE KOHCY/IBTAIMHM HAIPABICHBl HA MHAWBHAYATH3alUI0 OOYdCHUS
U YCTaHOBIICHHIO BOCIIUTATEIBHOTO KOHTaKTa MEXAy INpernojaBaTelieM M OOydJarolMMCS HHBAIHAOM WM OOydaromumcs C
OrpaHMYEHHBIMU BO3MOYKHOCTSIMHU 310POBBSI.

ITpn mpoBemeHWM TPOIEAYPH! OILCHWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIMI[ C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMHU
3J0pPOBBSI 0 TUCHHUIUIMHE OOECHEYMBACTCS BBIIOJIIHCHHE CICAYIOMUX JOIONHUTENBHBIX TPeOOBAaHMI B 3aBHCHMOCTH OT
UHIUBUIYabHBIX 0COOEHHOCTEH, 00yJatomuxcs:

a) WHCTPYKOHSA M0 TIOPSAAKY IPOBEIOCHUS IIPOIEAYPHl OICHHUBAHUS IPENOCTAaBICTCS B JOCTYMHOW ¢(opme (YCTHO, B
MICEMEHHOH (hopMe, B MICEMEHHOI (hopme mpudTom bpaiins, ycTHO ¢ NCTIONB30BaHUEM YCIIYT CYpIOTIEPEBOTINKA);

6) moctynHas ¢opMma MpPenoCTaBICHUs 3aJaHUN OLIEHOYHBIX CPEACTB (B MEYaTHOHM (opme, B medaTHOH (HopMe YBETHUCHHBIM
mpudToM, B nedaTHoH Gopme mpudrom bpaitns, B opMe 3IEKTPOHHOTO TOKyMEHTa, 3a[JaHus 3a4UTBHIBAIOTCS aCCHCTEHTOM,
3aJJaHUs TIPETOCTABIITIOTCS C NCTIONB30BAaHUEM CYPIOTIEPEBOa);

B) JocTymHas (hopMa MPEJOCTaBICHHS OTBETOB HA 3aJaHus (IHCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIBIOTEpE,
NUCbMEHHO mpupTOM bpaiiis, ¢ HCroabp30BaHIEM YCIIYT aCCUCTEHTA, YCTHO).

ITpn mpoBeneHHM NpoLEnypbl OLEHUBAHUS PE3YNbTATOB OOy4E€HHsS HHBANKMAOB U JHI[ C OTPaHUYEHHBIMHU BO3MOXHOCTSIMHU
3I0POBBS TIPEYCMATPHUBACTCS HCIONB30BAHNE TEXHHUYECKHX CPEACTB, HEOOXOMMMBIX MM B CBS3M C WX HWHAWBHIYaJIbHBIMHU
0COOCHHOCTSIMU. DTH CpPEeICTBAa MOTYT OBITh mpemocraBieHsl YenlY wam MOTYT HCIONIB30BaThCS COOCTBEHHBIE TEXHHUYECKHE
cpeactBa. Ilpm HeoOXoAMMOCTH HWHBalIMAAM U JHMIAM C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 3J0POBBSI NPENOCTaBIAETCS
JIOTIOJTHATEIBHOE BpeMs M MOATOTOBKM OTBETa HAa 3aJaHWs, NpOLeNypa OLEHWBAHHS pE3YIbTATOB OOyJeHHS 110
JUCIUIUIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIlOB.

ITpoBeneHne mnpouexypsl OLIEHMBAaHHS pPe3yIbTaTOB OOydeHHMs WHBAIUIOB M JHI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3[J0POBBSI JOIYCKAETCs C UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

© ®I'BOY BO «Yenl'V»
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[IpopekTop no yueOHo# padote yTBepxacHO 24.04.2023  B.E. ®enopos

VY4eHbIM cOBETOM (PU3NYECKOTO (aKyyIbTeTa

[Ipotokon 3acenanus Ne 09 ot 20.04.2023

[Ipencenarens YueHoro coBera

busnueckoro pakynpTeTa COTJIACOBAHO M.A. 3arpeGun

3acenanuem kageapbl GU3NKN KOHICHCHPOBAHHOIO COCTOSIHUS

[Iporokon 3acenanus Ne 06 ot 18.04.2023

3aBenyromuii kadeapoi COITIACOBAaHO B./l. byuenbHukoB

ABTOp (COCTaBUTEIb) M. B. MartonuHa

B. A. I'peminsikoB

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