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1. IEJIX OCBOEHUA N CHUIIJINHBI

Iens qUCIHATUTIHEI COPMHUPOBATH Y CTYACHTOB TEOPETHYECKUE IPEICTABICHAS O MEXaHU3MaX CTPYKTYpooOpa3oBaHUs B
Pa3IUYHBIX KPUCTAUIMYECKUX TBEPABIX TeIaX U METAJUIMYECKUX MaTepUalaX U Ha UX OCHOBE HAYYMTb aHAJIU3UPOBATH
CTPYKTYpPBI METAJUIOB U CILUIABOB, BO3HHUKAIOILIHE MPH PA3IUYHBIX MPOLIECCaX: KPUCTAIUTU3AIMHI, TOTUMOP(PHBIX
MpeBpaIIeHUX, JehOpMAIIIH U MOCIEIYIONIeM OTXKHTe, CTAPEHUN H APYIUX Hporeccax. HayduTs mpeacka3siBaTh XapakTep
U3MEHEHUH CTPYKTYpBI B pe3ylIbTaTe BHEIIHUX BO3JEHCTBUM U HAIIPABICHNUE U3MEHEHUS CBOMCTB, aHAIU3UPOBATh U
CaMOCTOSITENIFHO CTPOUTH (Pa30BbIe AUATPAMMBI U TPEICKA3BIBATH HA OCHOBE (Da30BBIX TUarpaMM M3MEHEHHUS CTPYKTYPHI U
CBOJCTB CIUIABOB B Pa3IM4YHBIX IIPOLECCAX.

Pe3yﬂbTaTLI 06yqu1/1;1 IO JUCHUIIIIMHE HAITPABJICHBI HA JOCTUKECHUEC NHAUKATOPOB!:

ITK-1.1. O6magaeT 3HaHUAMH 00 OCHOBHBIX METOJ[aX IPOBEICHUS HAYTHO-HCCIEIOBATENbCKIX Pa3paboToK B 00J1aCTH
(u3nUecKuX HayK; O COCO0aX IUIAHMPOBAHUS M OPraHU3aIUK UCCIESIOBAHHMI.

ITK-1.2. leMOHCTpUpPYyeT YMEHUS: IPOBOAUTH MOUCK, U3ydeHUE 1 0000ICHNE HAYIHOTO OIBITa B COOTBETCTBYIOIICH
o0nacTu ucciaeJoBaHUi; ONpeeNsATh LIeNU U 33/1a41 MITaHUPYEMBIX UCCIIeI0OBaHUH U pa3paboTOK; MPOBOAUTH UCCIIEI0BAHUE,
COCTaBJIATH €0 ONMCaHNe, (OPMYIHPOBATH BEIBOBI ITO MOJTYIEHHBIM PE3yIbTaTaM.

ITK-1.3. Mmeer npakTH4ecKuii ONBIT (HABBIKK) B 00JaCTH (PU3MUYECKUX HAYK: MPOBEICHUS HAYYHBIX HCCICIOBAHUHN B
COOTBETCTBHH C ITOCTABJICHHOM II€JIbI0; COCTABIICHHUSI OTUYETOB IO TEME U 10 Pe3yJbTaTaM IMPOBEJACHHBIX HAYIHO-
HCCIIeIOBATENIbCKUX Pa3paboToK.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Ik (pazmen) OITOIT: | b1.B.1B.06.03

2.1 TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aI0LIErocs:

MexaHuka

AnanmuTrdeckas TeOMETPUA

MonekynsipHast GU3HKa

Jluneiinas anrebpa

SHGKTPI/I‘ICCTBO 1 MarH€Tu3m

MartemaTuyecKui aHaIu3

Ornruka

AromHas puznka

Xumus

BBenenue B crieinaibHOCTD

2.2 JIncuMnJIuHbI M MPAKTHKH, VIS KOTOPbIX OCBOCHHE JAHHON AUCUMIIJIMHBI (MOAY./I51) HE00X0AUMO KaK
npeauIecTByIOLIee:

Koppo3us u 3anura Meranios

dusznka KOHACHCHUPOBAHHOT'O COCTOSITHUA

®da30BbIe PaBHOBECHUS U CTPYKTYpOOOpa3zoBaHue 2

®duznyeckre CBOMCTBA TBEPIbIX Tel

[loaroToBka k ciave v ciava roCy1apCTBEHHOI'O 5K3aMCHa

IMoaroToBka K MpoIEeqype 3amIUTHl W 3aIUTa BBITYCKHOM KBaIM(HKAINOHHOH paboTHI

[TpousBoacTBeHHAs MpaKTHKA (TIPEIIUITIOMHAS IPAKTHKA)

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIIMTLINHBI
(MOZY.JI)

IIK-1: CnocofeH NpuMeHATh CHeUAIM3UPOBAHHbIC 3HAHNS, 10JIy4eHHbIE B 00/1aCTH QU3HYECKUX HAYK, IPU
NPOBEJCeHUH HAYYHO-HCCI1e10BATeIbCKUX Pa3padoToK

3HaTh:

Jlisa moctmxenns I1K-1.1: 3akOHOMEPHOCTH CTPYKTYPOOOPa30BaHHS Pa3IMIHEIX MAaTEPHAIIOB, a TAKKE KaK BIUSIOT Je(EKTHI
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KPHUCTaJLIMYECKON CTPYKTYphI HA CBOMCTBA MaTEPUAIOB

Ymers:

Js noctmxenus [TK-1.2: ucnonp3oBaTh 0a30BbIe 3HAHUS 10 CTPYKTYPOOOPa30BaHUIO 115l pa3pabOTKH TEXHOJIOTHH CHHTE3a

MaTepHuaioB

Baanernb:

Hns noctmxenus [1K-1.3: HaBbIKOM pelieHus 3a1a4 B 00JIaCTH N3yYEeHUs U aHaIN3a CTPYKTYPhl MAaTePHAJIOB

B pe3yjJbTaTe 0CBOCHUA TUCHUIIJIMHBI Oﬁy‘lalﬁ]].ll/lﬁ(‘,ﬂ JOJIKCH

3.1 |3narn:

3.1.1 [ ocHOBHBIE KIIACCHI COBPEMEHHBIX MAaTEpPHAIOB, UX CBOMCTBA U 00IaCTH IPUMEHEHHS, IPUHIIUIIBI BEIOOpa

MaTepuaJioB; BIUSHHE Je(DEeKTOB KPUCTAIUINIECKOI CTPYKTYpPHI Ha CBOMICTBA MaTEPUAJIOB

MaTcpraIoB, OCHOBHBIC TCXHOJIOTHMYECKUE MPOLECChI ITPOU3BOJACTBA U 06pa60TKI/I MaTcpuralios, 0COOCHHOCTH
JKU3HCHHOI'O [IUKJIa MaTCpHUajIoB U I/I3Z[GJ'II/II71 N3 HUX; 3aKOHOMCPHOCTHU CprKTypOO6paSOBaHI/I$[ Pa3INYHBIX

3.2 | YMmeTh:

3.2.1 BI)I6I/IpaTI) MaTepuajIbl IUIA 3aJaHHBIX YCIIOBI/II\/'I OKCIUTyaTalluu € Y4CTOM Tpe60BaHI/II>‘I TCXHOJOTUYHOCTH,

Pa3JIMIHBIX BUOAX HCIBITAaHUH.

HaJACXKHOCTHU U JOJTOBCUYHOCTH H3,HeHHfI; BI)I6I/IpaTI> MaTepuaibl 1 TEXHOJIOTUICCKUE ITPOLICCCHI TS PCIICHU S
3agad HpO(bCCCI/IOHaJ'ILHOIjl JACATCIBbHOCTH, OIIPCACIIATH (I)I/ISI/I‘{CCKI/IG, MEXaHWYECKHEe CBOMCTBA MaTCpuaIoB Ipu

3.3 | Bmagern:

3.3.1 IIpUHIOUIIAMHU BBI60pa MaTcpuraJIoB A1 3JIEMEHTOB KOHCprKI.lPIfI n O60py,I[OBaHI/IH; HaBbBIKaMH HUCII0JIb30BaHUSA

TCXHHUKHN O6pa6OTKI/I OKCHIECPUMCHTAJIBHBIX JTaHHBIX.

MCTOJAOB CTPYKTYPHOTO aHAJIN3a U ONPCACIICHUSA (I)I/ISI/I‘JCCKI/IX u @HSHKO-MCX&HH‘-{GCKI/IX CBOMCTB MaTcpruaios,

4. OFLEM JUCLUILIMHBI (MOAY.JIS)

O6was TpyaoemMKkocTb 2 3ET
YacoB 1o y4eOHOMY IIaHy : 72 Bunbl koHTpONS B cemecTpax:
B TOM YHUCIIe
ayIUTOPHBIE 3aHIATHUS : 52 3aueTsl 7
caMocCTosiTeNbHas paboTa : 19,8

KOHTaKTHas pabora: 52,2

HKP: 0,2
5. CTPYKTYPA U COAEPKAHUME JUCLHHUIIIMHbBI (MOY.JIS)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUA 3aHATHA/ Cemecrt | Hacos Jluteparypa
3aHATH p / Kype
Paznen 1. Kpucraiinyeckasi CTpyKTypa TBepAbIX TeJl

1.1 OmnucaHue CTpyKTypsI KpucTayios /JIex/ 7 6 J1.1J11.2J11.3
JI1.4 J11.5J12.1

J12.2 J12.3713.1

01323335
1.2 Kpucrammmueckas cTpykrypa TBepabIx tei /Cp/ 7 4 JI1.1J11.2 J11.3
JI1.4 J11.5J12.1

JI12.2 J12.3J13.1

01 0233 54 55

Paznen 2. Tunbl XuMuYecKkHuX cBsi3eil B TBepAbIX Teaax

2.1 OCHOBHBIE THITBI MEKaTOMHBIX CBs3ell B MaTeprainax /Jlex/ 7 6

JI1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
01 52 353 54

2.2 THIBI XUMIYECKHX CBsI3el B TBepIbIX Terax /Cp/ 7 4

JI1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
0105233 54 55
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Pazgen 3. JedexTnl kpucTaaudeckoii pemerku. Toueynbie
aedexTnl

3.1 JedekTs kprcTauinueckoit pemerku. /Jlex/ 7

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
01223355

32 MonenupoBanue audy3un mpuMeceit 3amenieHus B kpucramiax /J1a6/ 7

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
01323335

33 Jedexts! kpucramumaeckoil pemerku. Togeunsie nedextst /Cp/ 7

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
012233 24 35

Pa3nen 4. OCHOBHBbIE THIIBI JUCJIOKAIMH U UX IBHKEHHE

4.1 Kpaessie qucnoxanuu /JIex/ 7

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
01352053 35

4.2 BuHTOBBIE M cMemIaHHBIE quciiokanuy /JIex/ 7

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
01052053 35

43 DKcIepUMeHTAIBHBIE METOIBI UCCIIE0OBaHUS nuciokanuii /Jlex/ 7

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
013233 35

4.4 Jucnokanuu B Metamiax /JIex/ 7

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
0103233 35

4.5 Pacuer nminoTHOCTH AuCIOKaLU 110 371€KTPOHHO-MUKPOCKOIINYECKUM 7
¢ororpadusm /J1ad/

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
013233 35

4.6 MonenupoBaHue IBHKECHUS KpaeBbIX AuCiIokanuii /J1ad/ 7

JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1
J12.2 J12.3]13.1
013233 35

4.7 OCHOBHBIC THITBI IUCITOKAIMHA U uX nBrxeHue /Cp/ 7

7,8

JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1
J12.2 J12.3]13.1
310523354 55

Paznen 5. Unast koHTakTHas padora

5.1 WuauBuaya bHbIC KOHCYIBTAIIMH, TEKYIHHA KOHTPOJb /MKP/ 7

0,2

J1.1J11.2J11.3
JI1.4 J11.5J12.1
JI2.2 J12.3]13.1
310352339455

6. DOHJ] OLIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

KOHTpOJILHLIC pa6OTI)I, OTYCTHI 110 MPAKTUICCKUM 3aHATHUAM, BOIIPOCHI K 3a4CTy

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUS M MHbIE MATEPHAJIbI VI TeKYIIeil aTTecTauuu

KoHTpossHbIe 3a1a4 TS TA00PAaTOPHBIX 3aHATHIH
1. Haiitn mimHy BEKTOpa 3IEMEHTAPHOM TPaHCIAINH B KPHCTAJUIaX alMasa, eClIi KPUCTaJUTNIecKas pemeTka Kyomaeckas
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TpaHELIEHTPUPOBAHHAS, COIEPKUT 8 aTOMOB, MEKAaTOMHOE paccrosiHue 1.54 A.

2. Paccuntath K03 (UIMEHT YIAKOBKH I IPOCTON KyOMUECKON peIeTKH

3. PaccunraTh K03 HUIMEHT YIaKOBKH A IPOCTON KyOnUeckoi 00bEMHOLCHTPUPOBAHHON PELIETKH

4. PaccumnraTh K03()(OUINESHT YIAKOBKHU JUTS IIPOCTOH KyONYeCKOi rpaHeeHTPUPOBAaHHON PEIIeTKH

5. Haiitu nocrosHHyro MazenyHra A JUHEHHOMU 1IENOYKU PaBHOYJAJICHHBIX HOHOB C YEPENyIOIUMHUCS 3apsIaMU.

6. Haiitu nocrostHHyto MazienyHra ai1st TMHEHHOH LETOYKH paBHOYAJIEHHBIX HOHOB C YepeIYIOIUMUCS 3apsJaMU METOA0M
OBbeHa.

7. Haiitu nocrosiHHy:0 MajenyHra Ajs KBaApaTHOM CETKU HOHOB.

8. Haiitu mocrostHHyl0o MajenyHra Ajs nmepBoi stueiiku OBbeHa kpucramia 1 NaCl.

9. B mMenu, 3akanennoii ¢ 600 C, cogepxurcs 1.1*¥10-5 % ( aT. ) BakaHcuii. Kakyro TeMnepartypy 3aKkajiku cieIyeT BEIOpaTh,
YTOOBI KOHIICHTPAIWS ITOPSAAKA BO3POCIIA Ha JIBa MMopsika’?

10. Ouennre cpemHue pacCTOSHUS MKy PABHOBECHBIMH BAKAHCHAMH B aIFOMUHMH IIpu 270 C U MEX Ty 3aKaJIOYHBIMHI
BaKaHCUAMU IIPH TOH ke TeMIepaType mnocie 3akanku ¢ 6270 C (Ipu yCIoBHH, YTO BCE BEICOKOTEMIIEPATYPHBIE
MOHOBaKaHCHH «3aMOPaKUBAIOTCS M PACIpeIeIeHbl CTATUCTHYSCKH PaBHOMEPHO).

11. Merann conepxut 0.1% (aT.) paBHOMEPHO pacrpeeNieHHO# mpuMecH 3amenienns. OnpenenuTe cpeHee paccTosHIe
MEXIy IPUMECHBIMU aTOMaMU B €AMHMIAX MEPUOJA T. II. K. U O. II. K. PEIIeTKH.

12. TTokaxuTe ¢ IOMOIIBIO MOCTPOEHHUS, YTO BEKTOp Broprepca npsiMoMHENHOM IEMOYKH MEXKY3€NbHBIX aTOMOB,
pacrosoxeHHOH B HampasiieHHH < 100> KyOHMueckoi pemeTky, paBeH HyIIIO.

13. B o6pa3ie amroMIHNS [T0CIE PE3KOT0 OXJIAX/CHUS B BOJE MOSBUINCH JUCIOKAIIMOHHBIC METIN, YACIO KOTOPBIX PABHO
1*¥1015 cm-3, a cpennuii muamerp 30 HM. OLEHUTE KOHIEHTPAIUIO BAKAHCHH MPH TEMIIEPAType, C KOTOPOU OXJIaKaancs
oOpaserr.

14. B menHO# ¢obre mocie suepHoTro 00IydeHNs MOSBHINCH TUCIOKAIMOHHBIE TIETIIH, YHCIIO KOTOPBIX cocTtaBmio 1015 cm
-3, a cpeanuit tuametp paseH 40 HM. OLEHUTE KOHIIEHTPALUIO BO3HUKAIOUINX MPH 00JIy4eHUH MEAH TOYEUHBIX Ae(eKToB,
KOHZIEHCALUsl KOTOPBIX MpHBea K 00pa30BaHMIO TUCIOKAHOHHBIX I1ETElb.

15. ITokaxuTe C HTOMOIIBIO CXEMBI, YTO TIPH CKOJBKEHIH TPH3MAaTHICCKON TUCTIOKAIIMOHHON TIETIIH, IMEBIIECH B HCXOJHOM
MOJO0KEHUH KPAEBYIO OPUEHTANNIO, MOTYT IIOSIBUTHCS YIACTKHU C BHHTOBOM OpHUEHTANMEH (JOMYCTHTE, YTO OTACIBHEIC
Y4aCTKH HCXOAHOMN METIH HETIOIBIKHBI).

16. Ouennre (B KWIIOMETpax) CyMMapHYIO JUTHHY BCEX TUCIOKAIM B 1cM3 O0TOXOKEHHOTO MeTallla C INIOTHOCTHIO
nuciaokanui 108 cm-2.

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOME)l(yTO‘IHOﬁ aTrecTalnumn

TurnoBsle KOHTPOJILHBIE BOMIPOCH! U 331aHUS MpeCcTaBiIeHbl B DOHAAX OLEHOYHBIX CPEACTB MO AucHUIIIHHE "Pa30Bble
paBHOBECHS U CTPYKTypooOpazoBaHue"
Bomnpocs! k 3auery:

1. Onucanue CTPYKTYphl KPUCTAJIOB.

2. OCHOBHBIC THIIFI MEKaTOMHBIX CBsI3¢H B MaTepHaJiax.

3. JledexTs! KpHCTaUINYECKOH PEeIIeTKH.

4. Kpaesble aucnokanuu.

5. BuHTOBBIE U CMEIIAHHBIE AUCIOKAIHH.

6. OKCTIepUMEHTaIbHBIC METOABI UCCIIETOBAHMS HCIOKAIINIA.

7. Jlucmokanuu B MeTaax.

8. OO6mue mpeacTaBieHust 0 (a30BbIX PAaBHOBECHSIX.

9. Kpucrannuueckas cTpykTypa METaUIMYECKUX CIUTKOB.

10. JlnarpaMMBbl COCTOSTHUSL.

11. OcobenHocTH (ha30BBIX MPEBPAILCHUII B CIIIaBaX B TBEPAOM COCTOSIHHH.

12. JlarpaMMBbl COCTOSIHHSA, CTPOEHHE U CBOIICTBa CIIaBOB.

13. Pa3pymenue metamios.

14. [IpouHoCTh MeTaNIOB.

15. PacyeT MIOTHOCTH JUCIOKALMIT IO 3JIEKTPOHHO-MHKPOCKONIMYECKUM (hoTorpadusim.

16. MojenupoBaHHue BUKEHUS KPAeBbIX AUCIOKALUI.

17. MogemupoBanue anddy3nu npuMeceii 3aMeIeHns B KPUCTaJIIax.

18. [octpoenue ¢a3oBbIX nUarpaMM OWHAPHBIX PACIUIABOB, 0OPa3yIOIINX OTPAaHWYEHHBIE TBEPIbIE PACTBOPHI U
IBTEKTHKY.

19. INoctpoenne (azoBbIX auarpaMM OMHAPHBIX PACIIABOB, 0OPa3YIOIIMX OTpaHHMYCHHBIE TBEPIBIE PaCTBOPHI U
HEPUTEKTHKY.

20. Ioctpoenue (azoBbIX AuarpamMM OHHApPHBIX PACIIaBOB, 0OPa3YIOIUX OrPaHHUYEHHBIE TBEPAbIE PACTBOPHI U
XUMHYECKHE COCTNHCHS.

21. INocTpoenne (azoBBIX qHarpaMM TPOHHBIX CHCTEM.
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6.4. Kputepuu oneHuBaHUA

OrieHKa ypOBHS OCBOCHHMS TUCIUIIIMHBI IIPOMU3BONUTCS B XOJI€ 3a9€Ta, MPOBOIMMOTO B YCTHO-TIMCEMEHHON (opMme B KOHIIE 7
ceMecTpa 1o TeMaM IIPaKTHUECKUX U JEKI[HOHHBIX 3aHATU, a TakXke 1o TeMaM, BeiHOocHMBIM Ha CPC. Onenka "3aureHo"
CTaBHUThCS IIPY YCBOCHUH MaTepHalla JUCUUIUINHEI ¥ IPH BHITOJHEHUH KOHTPOJIBHBIX 3a1aHUH.

7. YHEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI1.1 | BynmunoposaI'. B., ®a30Bble PaBHOBECHSI B MHOTOKOMIIOHEHTHBIX CUCTEMAaX: Kazanb : 9BC
Tansamerounos 1O. ydaebHOe mocooue Kazanckuii
I'., Apomesckas X. (https://biblioclub.ru/index.php?page=book&id=427846) HaIMOHATEHBIN
M., bapabanos B. HCCIIE0OBATENIbCK
I1., IIpockypuna B. nui
E. TEXHOJIOTHYECKU
11 YHUBEPCUTET
(KHUTY), 2014
JI1.2 | Bynunoposa I'. B., ®a30Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX chcTeMax: yueOHoe | Kazaub : 9BC
lansameraunos 0. nocooue Kazanckuit
I'., SAApomesckas X. (https://biblioclub.ru/index.php?page=book&id=427849) HAIMOHATEHBIN
M., bapabanos B. HCCIIEI0BATENBCK
I1., lIunosa C. B. 4471
TEXHOJIOTHYECKU
11 YHUBEPCUTET
(KHUTY), 2014
JI1.3 | TIpynaukos B. B., ®a3oBbIe EPEXObl U METOJBI UX KOMITBIOTEPHOTO Mocksa : 9bC
Bakunos A. H., MOJICTIMPOBAHNS: yaeOHOE ITocoOue ®dusmaraur, 2009
[pynuuxos I1. B. (https://biblioclub.ru/index.php?page=book&id=68374)
JI1.4 |Wneuna E.B., ®Da30oBBIC PABHOBECHS B IBYXKOMIIOHEHTHBIX CHCTeMax: yaeOHoe |Mockaa : OO0 3BC
Xoxnauera H.M., nocobue "HayuHo-
Hctomuna H.B., (https://znanium.com/catalog/document?id=431449) M3JaTeIbCKHI
Mapenuesa E.E., nentp MHOPA-
ba6aesckuii I1.T". M", 2024
JI1.5 | Cumynun M. M., ®dusmka TBEpAOTO Teja: yueOHoe nmocodue Kpacnosipek : OBC
[nmanckuii A. ©. (https://biblioclub.ru/index.php?page=book&id=705645) CHOMpCKHiA
(benepanbHBIH
YHUBEPCHUTET
(CDV), 2021
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTODBI, 3arnaBue UsnarensctBo, | Pecypc
JI2.1 | YerBepukosa A. T Kpucramnorpadus: yaebHoe mocodue OpenoOypr : 9bC
(https://biblioclub.ru/index.php?page=book&id=260745) OpeHOyprekuii
TOCyHapCTBEHHBI
1 YHUBEpPCUTET,
2012
JI2.2 | Epemun B. B., OcHOBBI 00111 1 (PU3NIECKOH XUMUH: YIeOHOE TOCOOHe st JonronpynHerii:
Bopmesckuii A. S1. BY30B Wnrennexr, 2012
JI2.3 | Kutrens Y. BBenenue B (pu3uKy TBEpIOTO TeNa: HayqdHas JIMTepaTypa Mocksa : Hayka, OBC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
7.1.3. MeTonnueckue pa3padoTku
ABTODBHI, 3arnaBue UznatenscrBo, | Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI3.1 | benenkos E. A., [IpakTrkyM 10 (a30BBEIM PABHOBECHSIM U YemnstOnHCK : 9bC
I'pemnsikos B. A. CTPYKTYpOOOpPa30BaHUIO W3narenscTBO

(https://library.csu.ru/rbooks2/view2? YesstOuHCKOro
code=local/007725/belenkovea) TOCYIapCTBEHHOT

O YHUBEPCHUTETA,

2016

7.2. llepeuenb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

D1 |Jlanb [DnexTpoHHBIH pecypc] : anekTpoHHO-0nOnoTeynas cucrema (ObC) / nznarenscrBo Jlane. URL:
http://e.lanbook.com/

92 | YHuBepcuteTckas OuOImoTeka OHIaiH [ DNEeKTPOHHBIH pecypc] : anekTpoHHo-oubmoteunas cuctema (95C) / OO0
Hupexrmenua [Ma6mumuar. URL: http://biblioclub.ru/

23 | FOpaiiT [DnekTpoHHEIH pecypc] : anekTpoHHo-0nbmmoTeunas cucrema (ObC) / mzgarensctBo HOpaiit. URL: urait.ru

34 |eLIBRARY.RU [OnexrpoHHEIH pecypc] : anekTponHas 6ubnnoTeka / Hayd. snexkrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

35 |Hayunas 6ubnmoteka YensiOMHCKOTO rocyapCTBEHHOTO YHHBepcuTera www.lib.csu.ru

7.3 llepevyenb UHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpamMmHoOe obecrieyeHue

Adobe Reader

WinDjView

PascalABC

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

1O Kaspersky

7.3.2 lIpodeccuonasibHbIe 6a3bl JAHHBIX U HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI

1. DnexkTpoHHBIH KaTajgor HaydHOU Oubmuoreku Yenl'V [DnekTpoHHbIi pecype] : 6a3a nannbix / Yensto. roc. yH-T. —
Yenssounck, 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 — 5I3. anri. — PexxumM g0ocTyma: TOIbKO U3
CETU YHUBEPCUTETA. — TEKCT : 3JIeKTPOHHBIN.

3. Web of Science : MynbsTHANCIUIIIMHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pesxxim mocryma:
JU1s 3apeructpup. nois3osateneil Yenl'yY. — Tekcr : 2IeKTpOHHBII.

4. Scopus : pedepatuBHas 6a3a qannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexum goctyna: mis
3apeructpup. nonp3oBateneid YenlY. — TekcT : 3ME€KTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. anrmn. — PexuM focTymna: Ui 3aperucTpup. Mojib3oBaTenei
YenlV. — TekcT : 31eKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUITIJINHBI (MOJY JIA)

OcBoeHMEe AUCLUIUIMHBI OCYLIECTBIISIETCS B yUeOHON ayTUTOPUHN IIEPBOTO KOPITyca, pacCUMTaHHON Ha 25 cTyneHToB. Eciu
3aHATUS BEAYTCS I MOTOKA CTYJIEHTOB, TO IMCIMIUIMHA BEAETCS B IEKIIMOHHON ayAUTOPUH MIEPBOTO KOPITyCa,
paccuuranHoi Ha 100 cTyqeHTOB.

J11st ycHelHoro 0CBOCHHS TUCHMILTIHBI AyTUTOPHS JIOIKHA OBITh 000pyn0oBaHa MyIbTUMEANIHBIM KOMIUIEKCOM U SKpPaHOM
JUI JEMOHCTPALUK CIIaliI0BBIX NIPE3CHTALUMI.

Vcrionp3yroTest 3MeKTpOHHBIN YHTANBHEIN 321 HaydHoH Oubmmorexu YenlVY (ayauropus 206) u yaeOHas mabopaTopus
BBIYHUCIIUTENBHOHN (pr3uku kaenpsl TeopeTndeckoil pusnku (ayauropus 222) I cCaMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAIIIEHHbIE TIEPCOHATIBHBIMU KOMIIbIOTEPaMHU, MYJAbTUMEINHHON anmnapatypoil. B aynutopusx obecreuer JOCTYI K
Pa3IMYHOH CIPaBOYHON JIUTEPATYPE, SHIMKIONENUSIM, OnOInorpadMIecKuM 1 MOJTHOTEKCTOBBIM 0a3aM JaHHbIX,
nH(pOpPMaMOHHBIM pecypcaM «HTepHeT».
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OO0ydJeHne HHBAJIM/OB | JIUI] C OTPaHIMYEHHBIMHA BO3MOKHOCTSIMH 3I0POBbS OCYIIECTBIISIETCS C IPIMEHEHHEM CIIE/TYIOIIETO
CIIEIMATBbHOTO 000PYIOBAHUS:

a) JUIS T C HapYIIEHUEM CiTyXa (aKyCTHYECKUH yCHIUTENb W KOJIOHKH, MyJIbTUMEIUIHHBIA IIPOEKTOD);

0) U1 TUIT ¢ HAapyIIeHneM 3peHus (MYIbTHMEUHHBIN MPOEKTOp (MCIOIb30BaHNE IPE3CHTAIINH C YKPYITHEHHBIM TEKCTOM);

B) JUTS JIMII C HAPYIICHHEM OTIOPHO-IBUTATEIFHOTO anmapara (IepcoHaNbHBIC MOOMIBHBIC KOMITBIOTEPEI — HETOYKH).

9. METOAUYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

Ipu M3ydeHny JaHHOW MCIUILIMHBI NCIIOJIB3YIOTCS JEKIMOHHbIE, IPAKTHUECKHE 3aHATHSI M CAMOCTOATENbHAs paboTa
crymeHTa. Ha TeKIMOHHBIX 3aHATHAX MIPEIoAaBaTeNb H3jIaraeT OCHOBHOE Co/lepkaHue TeM mporpaMMel. [IpopaboTky
JIEKIIMOHHOTO MaTepHraa XelaTeIbHO MPOBOANTH KaK IOCIe KaXKIO0TO 3aHATUS, TaK U 110 3aBEPIICHHUIO TEMBL. DTO MO3BOJIUT
CBSI3aTh BOEUHO MOIYYEHHBIE CBEAECHHS U COCTaBUTH IIENbHYIO KapTUHY. CTyIEHTY cleayeT paBHOMEPHO B TEUECHHE
CEMECTpa paclpeneNsiTh yIeOHy0 Harpy3Ky I10 IIOJITOTOBKE K CEMHHApaM, CaMOCTOSITENIbHON paboTe 1o TeMaM, BBIHOCHMBIM
Ha CaMOCTOSATEIILHYIO PabOTy CTy/ICHTA.

Ha mpakTHueckux 3aHATHIX PaCCMaTPUBAIOTCS OCHOBHBIE METOABI U IIPUEMBI PEIIeHHUs 3a1a4. PekoMeHayeTcs nepen
Ka)bIM MIPAKTHYECKUM 3aHATUEM BBITIOJIHUTH JOMAIIIHEE 3aJaHUE, YTO MO3BOJIHUT JIy4llle YCBOMTh NMPEAbIYIINHA MaTepHa,
1 M3y9UTH JIEKITMOHHBIN MaTepHaI 0 TPEICTOAIICH TeMe.

BaXHBIM MOMEHTOM IPH U3Y4CHUH 000 AUCIUTUTHHEI SBIISCTCS OPTaHU3AII CAMOCTOATEIbHON paboThl. IIpu ocBoeHHM
MaTepuana He ClefyeT CTPEMUTHCS K MEXaHW4IeCKOMY 3alIOMHHAHUIO IIPUBEICHHBIX OIpeeNneHn, GopMylTupoBOK U
TIOJIOKEHHMH, eciti TpeOoBaHus K Bam mpsiMo He ykasbIBaroT Ha 3T0. BrionHe 3¢(ekTHBHOI MOXKET OKa3aThCsl MOIBITKA
TIOHSTH CYTh SIBJICHHS, BEIPAaOOTaTh CBOE OTHOIICHHE K HEMY, OTIMPAsCh Ha MaTepHall, COJCPKAITUNHCS B pEKOMEHIOBAaHHON
nutepartype. CkazaHHOEe 0c0OeHHO 3()(heKTUBHO, KOTIA Pedb UIET O TAKUX TPEOOBAHUAX, KAK KIIOHUMAET) HIIH «UMEET
npencrasienne». Hanportus, ecnu Bl nMeeTe €10 ¢ TpeOGOBaHNEM K AESATEIBHOCTH «I0JKEH YMETEY, TO PeKOMEHTyeTCst
MOYIPaKHATHCS B COOTBETCTBYIOIIEM BHJIE IEATEIBHOCTH. Bee 3TO MMeeT HemocpeCTBEHHOE OTHOIICHHUE K IIOATOTOBKE K
MPaKTHYECKUM 3aHATUAM. [Ipr BOSHUKHOBEHIH BOIIPOCOB IO TeMaM, BeiHOCHMBIM Ha CPC, crnenyer oOpaTHThCS 32
KOHCYIbTaIMeN K PernoAaBaTeNto, BeylleMy JeKI[HOHHbIE 3aHATHA. B TeueHue Bcero cemecTpa pu OCBOGHHUH Kypca
HCIIONIB30BaTh CHEHAIBHYIO JINTEpaTypy, HMetoltytocs B onbanorexe UenlY 1 Ha 37€KTPOHHBIX HOCUTEIISX.

ITpu moaTOTOBKE K MPAKTHYECKUM 3aHATHAM CTYACHTHI MOTYT ITOJIb30BAaThCA IEKTPOHHBIME MaTepHalaMH, Pa3MEIICHHBIMH
Ha caiftax KOH(epeHIHH, JTeKTPOHHBIMUA KHUTaMH U JOCTYIOM K BEAYIIUM HEePHOIUIECKUM KypHAIaM, UMEIOLIUMCS B
Hay4HOI Onbinoreke ynusepcurera. CTyaeHTaM HEOOXO0AUMO U3YUUTb JINTEPATYPY, PEKOMEHIYEMYIO PENOIaBaTeIIsIMU.

B ocBoeHnn mucuminHB! (MOIYIIS) HHBAJIHIAMH ¥ JIIIAMA C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI OOJIBIIIOE
3HaUCHUE UMEeT HHANBHAYyaIbHas paboTa. [Tox mHANBHAYaTbHOM PabOTOIl mogpazymMeBaeTcs ABe (GOpMBI B3aNMOJCHCTBUS C
npernojaBaTesaeM: HHIUBUIyaIbHas yueOHas paboTa (KOHCYNbTAlMN), T.€. IOTOJIHUTENbHOE pa3bsiCHEHHE YueOHOTO
MaTepHala 1 yriryOJIeHHOe U3ydeHHe MaTepralla ¢ TEMH 00yJalOUMUCS, KOTOPBIE B 3TOM 3aWHTEPECOBAHBI, U
WHIVBHIyalbHast BOCHHTATeNbHas padoTa. IHANBHTyaTbHEIE KOHCY/IBTAIIMH IO IPEIMETY SBIISICTCS BaXXHBIM (DaKTOpOM,
CIIOCOOCTBYIOIIMM MHANBUIYaTH3aIH O0YIEHHUS U YCTAHOBIEHHUIO BOCITUTATEIBHOTO KOHTAKTa MEXAY MPENojaBaTeNeM 1
00yJalomuMcst THBAJIUIOM WM 00Y4aloMMCsl ¢ OTPaHNYCHHBIMU BO3MOXHOCTSIMH 3/10POBbS.

B ciysae npuMeHeHus Tpu 00ydeHHH AUCIUTUTMHEL SJIEKTPOHHOTO 00Y4YEHUS, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHHE 00YJArOIMUXCSI U TPEHOAaBaTENsI OCYIIECTBISIETCS B PEKUME PEATbHOTO BPEMEHH (OHIAHH-IEeKIUN
(BeOHMHApBI), YaThl, BUICO-KOH(PEPCHIMU | JP.) WIKA OTIOKSHHOTO BPEMEHH (CHCTEeMa AUCTAaHIMOHHOTO 00ydeHus Moodle,
MS Office365, hopymbl, SIeKTpOHHAS TTOYTA U JP.).

ITpu 0Oydenny nHI ¢ OTPaHNIEHHBIMHI BO3MOXKHOCTSMH 3/JOPOBBS AJICKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHEIE
o0Opa3oBaTenbHbIE TEXHOJIOTUH MPEeIycMaTPUBAIOT BOSMOXKXHOCTH IIpUeMa-Tiepeiaui HHGOPMAIUY B JOCTYMHBIX IS HUX
dbopmax.

Peanmsanust qUCIMIUTMHEI ¢ TPAMEHSHHEM 3JICKTPOHHOTO 00YJIeHHs, TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, 10T) ocymiecTBusieTcs Ha OCHOBaHUHU «I10JIOKEHUS 0 peann3alui OCHOBHBIX U IOTIOJHUTEIBHBIX 00pa30BaTEIbHBIX
IporpamMM ¢ IpUMEHEHHEM 3JIEKTPOHHOTO 00y4eHUs U IUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIUII B heepaabHOM
TOCYapCTBEHHOM OIO/PKETHOM 00pa30BaTENbHOM YUPEXKICHUH BRICIIEro 00pa3oBanus «YeasOnHCKU rocynapCcTBeHHbIN
yHHEBepcHUTeT», «I10705KeHNs 0 TTOpsAAKe 3aUeTa 00YJIAIONIIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpammMam Beiciero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO JEATENLHOCTD, YI€OHBIX IIPEIMETOB, KYPCOB, JUCUHUILINH (MOJYyIeil), IPaKTHK, JOOIHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) ITOCPEIICTBOM JIEKTPOHHON HH(POpMaImoHHo-00pa3oBaTenbHOl cpensl T BOY BO
«Uenl'Y». B uckmoanTenpHbIX cirydasx ((hopc-Maxkop U T.I1.) IPU peann3aniy 00pa30BaTeNbHON IS TETFHOCTH C
npumMenenreM 30, JIOT Moryr npuMeHsTh KOMIIOHEHTBI, He BXOJISIINE B IIEPEUCHb JIEKTPOHHOH HH(POPMAaLMOHHO-
00pa3oBaTeNbHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUA JUCIIMITJINHBI OBYYAIOIIUMHUCH C
NHBAJINMJIHOCTBIO 1 O'PAHUYEHHBIMHU BO3SMOXHOCTSAMU 31IOPOBbS
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OcBoeHHE [UCHUIUIMHBI HHBAIHAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/I0OpPOBBS OCYIIECTBISETCA C
UCIIONIb30BAaHUEM CIEIHATIbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHUH, IPeJoCTaBIAeMbIX PecypcHbIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOY4EHHMIO WHBAJIHMJIOB U JIMI C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Uenl'V 1o
3ampocy oOydaromerocst (MOOWIIBHBIC CHEIMAJbHBIE TEXHWYECKHE CpEICTBA IS JIMI C HApyMICHHSMH 3pEHHS H C
HapyYIIEHUEM CIIyXa, ACCHCTUBHBIC HH()OPMALMOHHBIE TEXHOJIOTUH).

ITpu HeoO6XoaMMOCTH I OOYJAIOIMXCA C HApYLIIEHUSIMU 3pEHHs Ha pabodumx MecTaxX A MPOBEAEHHS MPAKTUYECKUX WU
nab0paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CICNHATBHOE IpOTpaMMHOE obecnedeHne (IporpaMMa pedeBOW HaBHTAIIUH,
pedeBbIe CHHTE3aTOPHI, SKPAHHbIE JIYIIH).

B yueOuple aymauTopum obecreynBaeTcsl OECHpemsATCTBEHHBI JAocTyn s oOydalomuxcs C HWHBAJIUIHOCTBIO U C
OTpaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxknoi aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMLA C OTPAaHUYECHHBIMU
BO3MOXHOCTSIMH  37I0POBbBS, IIPELyCMAaTPHUBACTCS COOTBETCTBYIOMIEE KONMYECTBO MeCT U OOydalomUXcs C y4eToOM
HapyLICHUH UX 3J0POBbSL.

Jlis ocBOeHHs MUCHUIIIMHBI MHBAIHIAM M JHLAM C OTPAaHUYEHHBIMH BO3MOJKHOCTSMH 3[0pPOBbsl MPENOCTABISETC AOCTYN K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C TMOMOIIBIO CIICIUANBHBIX TeXHHWYECKHNX W MPOTPAMMHEBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe 21eKTpOHHOTO TOKyMEHTa B (hoHIe HaydHOU OnbnnoTeku Yenl'yY wimu 21eKTpoHHO-ONOIMOTEUHBIX CUCTEMAX.
Y4eOHO-METOIMYECKHE MAaTepHalbl Ul OOYJalOMXCs W3 4YWCIa WHBAJIMIOB M JHI] C OTPAaHHMYCHHBIMH BO3MOKHOCTAMHU
3I0POBBSI TIPENOCTABIAIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHAM HX 3I0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpopManuy.

Jlns MHBaNMUAOB M JHIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3JOPOBbSl OCBOEHHE AUCLUILIMHBI MOXET ObITh YaCTHUYHO HIIH
MOJIHOCTBIO OCYIIECTBIIEHO C UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IMpn mpoBemeHWM MPOMEXYTOYHOH AaTTECTAI[MM IO JTUCIHHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO M C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 3[I0POBbsSI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (popMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOEHHOCTEH MHCTPYKLIMH O MOPSIKE MPOBEINECHHUs MIPOMEXKYTOUYHON aTTECTallUd, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MICEMEHHO mpudToMm bpaiins, ¢
HCIIONI30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NpoLEAYpHl OLEHUBAHUS PE3YNbTATOB OOy4eHHS HHBAIKMIOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl TPEIyCMaTPHBACTCS HCIIONB30BaHWE TpenocTaBieHHBIX Yenl'Y wmim  COOCTBEHHBIX TEXHHYECKHX —CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpm HEoOXOAMMOCTH WHBAIMIAM H JIHIAM C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBBSI IPENOCTABISETCA JOMONHUTENBHOE BpeMsl IS MOJATOTOBKM OTBETa Ha 3aJaHUS,
IpoLeAypa OLEHUBAHUS PE3yNIbTaTOB 00YUEHUsI MO AUCHUILTHHE MOKET IPOBOJUTHCS B HECKOJIBKO JTAIOB.

© ®I'BOY BO «Henl'V»
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Y4eHbIM COBETOM (DU3MUECKOTO PaKyIbTeTa
IIpoTokon 3acenanus Ne 05 ot 26.02.2026

[Ipencenarens YueHOro coBera
(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3acenanneM Kadeapbl PU3NKU KOHIEHCUPOBAHHOIO COCTOSTHUS
[Tporokon 3aceqanus Ne 05 ot 17.02.2026
3aBenyromuii kadeapoil COIJIACOBaHO B.JI. ByueinbHHKOB

ABTOpBI (COCTaBUTEIH) M.B. MarroHnHa
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