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1. IEJIX OCBOEHUA N CHUIIJINHBI

[enb Kypca COCTOWT B H3Y4CHUH CTYIEHTAMH OCHOBHBIX CITOCOOOB IOJIYICHUS YIABTPAIUCIIEPCHBIX MATEPUAIIOB,
3aKOHOMEPHOCTEH TBep10()a3HOTO B3aUMOJICHCTBUS B YIBTPAUCIIEPCHBIX CHCTEMAX, MEXaHU3Ma U JIMMUTHPYIOIINX CTa i
mpoliecca, BIUSHUS pa3Mepa YacTUIl U TEIUIOTH (a30BbIX IPEBPALICHH Ha KHHETHKY B3aHMOJICHUCTBUS, a TAKXKe
COBpPEMEHHBIX METOIOB HCCIICAOBaHMs TBEpAO(Da3HbIX peakimid. Kypc mpeaHa3HadeH sl CTyNEeHTOB, CIICIAATA3HPYIOIINXCS
B oOacTy (PU3MKH KOHJICHCUPOBAHHOTO COCTOSIHUS BEIECTBA M (PU3UIECKOTO MAaTePHAIOBEICHUS.

KonkpeTHbIe 3a1a41 Kypca CBOAATCA K CICAYIOMIEMY:

1. PaccMoTpeHne METO/IOB TOydEHHS! HAHOKPUCTAJUTMYECKHUX ITIOPOIIKOB.
2. Paccmotpenne TBepaodasHbIX peakuuii 0e3 N3MEHEHNs! XMMHYECKOTO COCTaBa, UX KilacCU(uKauus.
3. PaccMmoTpeHre OCHOBHBIX NMPENCTaBICHUN TEOPUHU TBEpAO(]a3HOTO

B3auMoeiicTBus Baraepa. Kunetuku u MexaHu3Ma TBEpAO(A3HBIX

peakIuii IPICOSANHEHNUS, (PI3UIECKIX MOJIeNel TBepA0o(ha3HOTO B3aNMOICHCTBHS, TUMUTHPYEMBIX T dy3uei,
HpolieccaMy Ha rpaHuLie paszaena (a3 u 3apoJbleo0pa3oBaHUEM.

4. PaccmoTpenue peaknuil caMOpacpoCTPaHsIOIEroCs BbICOKOTEMIIEPATYPHOIO CHHTE3A.
5. PaccmoTperne MexaHWYeCKH aKTHBHPOBAHHOTO COCTOSHHS PEareHTOB M €r0 POJIH B TBepaodasHBIX Iporiecca.
6. W3ydenne BnusSHHA pa3MepHBIX 3G(EKTOB B CTPYKType MaJbIX YAaCTHII,

BIIMSTHHS pa3Mepa YacTHUI] Ha apaMeTp PelleTKH, TEMIIepaTypy U CKOpocTh (ha30BOTO IPEBPAIICHHS.

7. PaccMoTpeHne BIUSHUS TEIIOTHI PEakMM Ha KMHETHKY Ipolecca.
8. PaccMmoTpenne 0coOEHHOCTEH MacconepeHoca B ylbTPaanuCIIepCHBIX
cHucTeMax.

Pe3ym>TaT1)1 06y‘IeHI/IH T10 TUCOUTIIIMHE HAITPABJICHBI HA JOCTUKCHUC NHIUKATOPOB!:

ITK-2.1. O6namaet 3HaHUSIMA OCHOBHBIX TEOPETHYCCKUX MOJIOKEHUN U METOZIOB B 00JIACTH (HU3UKU
HaHOCTPYKTYPUPOBAHHBIX MaTE€PUAJIOB.

ITK-2.2. [lemoHCTpHpYeT yMeHUS cOopa U aHaIH3a HHPOPMAITHH TI0 TEMATHKE IPOBOINMBIX HAyIHBIX HCCICIOBAHUN B
obnactu GpU3NKU HAHOCTPYKTYPHPOBAHHBIX MaTEPUAIOB

ITK-2.3. IMeeT mpaKTH4eCKHit ONBIT (HABBIKN) IPOBEACHHUS HAYIHO-MCCIICIOBATEILCKAX PAOOT B 00IacTH (QU3UKH
HaHOCTPYKTYPUPOBAaHHBIX MaTepUaoB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

[ux (pa3aen) OIOIL | b1.B.03

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4ar0Ierocs:

Kypc TecHO cBs3aH ¢ TAKHMH AUCIUIUIMHAME KaK MaTeMaTHYECKUH aHaIH3, PU3MKA KOHACHCHPOBAHHOTO COCTOSHUS
BEIL[ECTBA, MOJICKYIISIpHAs (hH3HUKa

O6pa3oBaHne KPUCTAIIIOB

CriennanbHbIH (PH3MIECKUN TPAKTUKYM

CrenceMuHap MO HAyIHBIM HAIIPABICHUSIM

2.2 JIucuMnJuHbl M MPAKTHKH, JISI KOTOPbIX OCBOEHUE JTAHHOW JUCHMILIMHBI (MOIYJIs1) HEOOX0IUMO KAK
npeanIecTBYIOIIEE:

®mznka Gpa3oBBIX IEPEXOI0B

OrmpezieneHre KPUCTALINYECKUX CTPYKTYP

ITonroToBka K MpoOIEAype 3aIIUTHI M 3aIIMTa BRITYCKHON KBATH(UKAIIMOHHONW pabOTEI

[TpousBoacTBeHHAs MpaKTUKA (IPEIAUILTIOMHAS IPAKTHKA)

ITpousBoACTBEeHHAs NIPAaKTHKA (HAYIHO-HCCIIEIOBAaTeIbCKas paboTa)

3. KOMOETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3Y.JILTATE OCBOEHHUS TUCIHAILIAHBI
(MOZY.JIs)
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IIK-2: CnocofeH k aHAJM3y JAHHBIX HAYYHOI JIUTEPaTyphbl, HAYYHO-TeXHHYECKOM TIOKYMEHTALMH, APYTUX
HH(}pOpPMaHOHHBIX pecypcoB U (OpMYJIHPOBKe HA €r0 OCHOBE 32/1a4, CBA3AHHBIX ¢ peanu3anueil NpodeccHOHATBHBIX
bynxumit

3HaTh:

Jnsa noctuxenus ITK-2.1: coBpeMeHHBIE METO/Ibl IOIY4EHHsI HAHOKPUCTAJIIIMYECKUX [TOPOILIKOB, OCHOBHBIE IIPEJCTABICHUS
TEOpUH TBEPAO(PA3HOTO B3aUMOJEHCTBHUS, METObI SKCIIEPUMEHTATBHOTO UCCIEI0BAaHNS KUHETUKU U MEXaHH3Ma
TBepAO(ha3HBIX peaKuil

Ymers:

Just nocrimxenns [1K-2.2: pemmaTs 0CHOBHBIE IPAKTHYECKHE 331a4H [0 HCCIIEN0BAHNUIO KHHETHUKH 1 MEXaHN3Ma (pa30BbIX
MPEBpaIIeHNH B HAHOJUCIIEPCHBIX CHCTEMAaX, OLICHUTH BIMSHHE pa3Mepa JYacTHIl Ha MpOTeKaHne (ha30BbIX MPEBPAICHAH

Baanern:

Jns noctmxenus [TK-2.3: coBpeMeHHBIMH METOIaMH UCCIIETIOBAHNUS M aHaNn3a (a30BBIX MPEBPALICHUH B JHCIIEPCHBIX
CHCTEMAX

B pe3yiabTaTe 0CBOEHHS JUCHMILINHBI 00y4Ya0LIUICS J0JKEeH

3.1 |3narn:
3.1.1 |0 COBPEMEHHbIE METO/IbI MOTYyYCHUS] HAHOKPUCTAJUIMYECKUX ITOPOIIKOB;
3.1.2|0 OCHOBHBIC TIPEJICTABICHUS TEOPHH TBepao(ha3HOro B3auMoeiicTBus Barnepa;
3.1.3|0 ¢usnveckue Moaenu TBepA0(pa3HOrO B3aUMOAEUCTBUS B AUCIEPCHBIX CHCTEMaX, JUMUTHPYEMOTO
i dysueit, nporieccaMu Ha rpaHHLE paszena ¢as U 3apoblneo0pa3oBaHUEM;
3.1.4 |0 METO/bI SKCIIEPUMEHTAIBHOTO UCCIICJOBaHUSI KHHETUKH ¥ MEXaHW3Ma TBepAo(a3HbIX PeaKLui;
3.1.5| 0 PEaKIMU CaMOpPaCIIPOCTPAHSIOIIETOCs] BBICOKOTEMIIEPATypHOTO CHHTE3a;
3.1.6|0 IPOSIBIICHHE pa3MepHOTo 3(dexTa B CTPyKType MallbIX YaCTHII, BIMSHUE pa3Mepa JacTHI[ Ha
CKOPOCTbH TBEp10(a3HOTO B3aUMOJICHCTBHS;
3.1.7|0 MEXaHWYECKH aKTHBHPOBAHHOE COCTOSHHE PEAareHTOB U €r0 Poib B TBepAO(a3HBIX Mpoleccax.
3.2 | Ymern:

3.2.1 | pemaTh OCHOBHBIE IPAKTHIECKHE 3a/1a9H IT0 NCCICAOBAHUIO KHHETHKN M MEXaHU3Ma (ha30BBIX MIPEBPAICHUI B
HAHOAUCIIEPCHBIX CUCTEMAaX, OLIEHUTH BIUSHUE pa3Mepa YacTHI[ Ha MPOTeKaHUe (a30BbIX MPEBPALCHUIH.

3.3 | Baagers:

3.3.1 | coBpeMEeHHBIMU METOAAMH HUCCIIETOBAHUS U aHAIN3a (Pa30BBIX NPEBPAIICHHH B UCTIEPCHBIX CHCTEMaX.

4. OFBEM JJUCIIUIIVIMHBI (MO Y JIS)

O6wwasn TpynoemMKocTb 33ET
YacoB 1o yueOHOMY IUIaHy : 108 Bunsl koHTpONIS B cemecTpax:
B TOM YHCIIC
ayJUTOPHBIC 3AHATHSA : 28 9K3aMeHslI 1
camocTosTenpHas pabora : 58,7
4acoB Ha KOHTPOJIb : 18
KOHTaKTHas padora: 31,3
HKP: 3,3

5. CTPYKTYPA U COJAEPKAHUE JUCIUITIJINHBI (MOJXY JIA)

Kon HaunmeHnoBaHue pa3iesioB U TeM /BU/I 3aHATHSI/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kvpc
Paznen 1. Metoanb! no1y4yeHHs] HAHOKPHCTAJJIMYECKHX NOPOILIKOB
1.1 Beenenue. Hanoaucnepcuoe 1 2 JI1.1J11.2 J11.3
COCTOSIHHE - 0C000€ COCTOSIHHE TBEPAOTo Tela. MeToabl MOTydeH s JI1.4 J11.5J12.1
HaHOKPUCTAIIMIECKHX MOPOMIKOB. ['a30(a3Hblil cuHTes. J12.2
/JTex/ 31323354
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1.2 IIna3moxumudeckuii cunre3. OcaxxeHUE U3 KOJIJIOUAHBIX PACTBOPOB. 1 2 JI1.1 J11.2 J11.3
[TonmydeHre TOPOIIKOB MYTEM TEPMUIECKOTO PA3OKEHUS U JI1.4 JI1.5J12.1
BOccTaHoOBJIeHHUs. /Jlek/ J12.2

01223354

1.3 ITosmydyeHrie HAHOIIOPOUIKOB ITyTEM MEXAHOCUHTE3A, JETOHALIMOHHOTO 1 2 JI1.1J11.2 J11.3

CHHTE3a, 3IeKTpoB3pbIBa. /JIex/ JI1.4 J11.5J12.1
J12.2
0102233

1.4 Ipasumno ¢a3 ['m66ca. Ypasuenne Kimanelipona- Knaysnyca. Mismenenne 1 2 JI1.1J11.2J11.3
SHTPOIHNH, PHTAIBIINY U ToTeHnuana ['u6bca mpu dazosom JI1.4 J11.5J12.1
npeBpalleHud. MeTobl HCCleI0BaHus TEPMOANHAMUKH TBEPIO(]a3HBIX J12.2
peaxrmid. /TIp/ 212233 34

1.5 MeTop!I TOTydeHUs] HAHOKPUCTAITHIECKIX ITOPOIIKOB. TBepaoga3Hble 1 20 JI1.1 J11.2 J11.3
peaximu 6e3 u3MEHEeHHs] XUMUYIEeCKOTo cocTtasa. /Cp/ JI1.4 J11.5J12.1

J12.2

013233 54 35

Paznen 2. TBepaogasubie peakuuu 6e3 U3MEHEHUsS] XMMHY€eCKOro

cocTaBa

2.1 Knaccupukanus tBeprodas3nsix peakimii mo broprepy. Kmaccnpuxanms 1 2 JI1.1J11.2 J11.3
Opendecra. Kimaccudukanus Y606enomae. MOHOTPOMHS U SHAHTHOTPOIIHS. JI1.4 JI1.5J12.1
MapTteHcuTOBBIC TIpeBpatieHus. /JIex/ J12.2

21323354

2.2 ®Da30BbIe MPEBPAIICHHUS IIPU ITOABOIE TEIUIOBBIX ()OPM SHEPTHH, 1 2 JI1.1 J11.2 J11.3
MIpeBpalleHus, UHAYLIUPOBaHHbIE MEXaHUUECKH, YIAPHBIM BO3/IEHCTBUEM, JI1.4 JI1.5J12.1
oburyaenueM. [IpaBuio crynenuarsix nepexonos Ocrsansaa. /IIp/ J12.2

01323354
Pasnea 3. TBepaoga3subie peakuuu npucoequHenus (A+b = AB)

3.1 Knaccugukamust TBepaohasHbeIx peaknuii 1o bynHukoBy-I HCTITUHTY. 1 1 JIT.1JI1.2 JI1.3
ITpumeps! MpoTeKaHUs PeaKkLUil B cMecsAX TBEP/BIX BELIeCTB (0Ommue JI1.4 J11.5J12.1
3aMEYaHus), «INIEMEHTapHbIe» CTaanK TBepAodasHoro npouecca. /Jlex/ J12.2

21323354

32 OCHOBHBIE NTPEACTABICHIS TCOPUH TBEPA0(HA3HOTO B3AUMOACHCTBHS 1 1 JI1.1J11.2 J11.3
Baruepa. Mexanu3M TBepa0Gha3HbIX PEaKIUi, METOAbI UCCIETOBAHUL JI1.4 J11.5J12.1
MexaHu3Ma peakiuu. /JIex/ 2.2

31323354

33 Kunernka TBepmodaszHbIX peaknunii, METOIBI H3yIeHNS KHHETHKU 1 1 JI1.1J11.2 J11.3
TBepAOQa3HIX peakiuid. PopMansHOE ypaBHEHHE KHHETHKH U CIIOCOOBI JI1.4 JI1.5J12.1
ompezeneHus ero napamerpos. /IIp/ 2.2

01023354

3.4 Juddy3rnoHHbIe MOIETH TBEPAO(PA3HOTO B3aUMOACHCTBHS SHaepa, aHTH 1 1 JIT.1JI1.2 JI1.3

Sunepa u Barnepa. /TIp/ JI1.4 JI1.5J12.1
J12.2
010323354

3.5 Peakiuu, TMMUTHpYEMBIC MPOLIECCAMU Ha TpaHUIle pa3nena ¢a3. Pexum 1 2 JIT.1JI1.2 JI1.3

TBeproda3Horo B3aumoencTaus. /IIp/ JI1.4 J11.5J12.1
J12.2
010323354
3.6 Peakiuu, TUMUTHpYEMBIE 3apoIblico0pa3oBanreM. Pexxum 1 2 JIT.1JI1.2 JI1.3
TBeprodaszHoro B3aumoencTaus. /I1p/ JI1.4 J11.5J12.1
J12.2
01323354
3.7 CaMopacipOoCTpaHAIONIUICS BEICOKOTEMITEPATypHbIN cuHTe3. /TIp/ 1 2 JIT.1JI1.2 JI1.3
JI1.4 J11.5J12.1
2.2
010323354
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3.8 Teepnodaszusle peaknuu npucoenuHenus. /Cp/ 1 20 JIL.1JI1.2 JI1.3
JI1.4 JI1.5J12.1
J12.2
01022233435
Paznen 4. Pasmepnblie 3 eKThI B CTPYKTYpPe MAJIBIX YACTHIL
4.1 OKcIlepUMEHTaNIbHAs IPOBEPKA BIUSAHUA Pa3Mepa 4acTHILLl Ha IapaMeTp 1 2 JI1.1J11.2 J11.3
pemeTKy u Temneparypy ¢pazoBoro npesparieHus. /Jlex/ JI1.4 JI1.5J12.1
2.2
01223354
4.2 BrnmstHme pa3smepa 9acTHIl Ha TeMIepaTypy U CKOpoCTh TBeprodazHoro 1 1 JI1.1J11.2 JI1.3
B3auMoeicTBrsA. JIOKanbHBIN XapakTep NPOTeKaHU TBEPA0(}a3HOTO JI1.4 JI1.5J12.1
B3aUMO/JICHCTBYs. BiusiHuE TEIIOTH peakiiuy Ha KUHETUKY J12.2
npornecca. /JIex/ 212233 34
43 MexaHn4YecKH aKTUBUPOBAHHOE COCTOSIHUE PEareHTOB U €ro poJib B 1 1 JIT.1JI1.2 JI1.3
TBepAO(A3HBIX Iporeccax. MeTo sl MEXaHOCHHTE3a BBICOKOIMCIEPCHBIX JI1.4 JI1.5J12.1
MartepuainoB. [I[puMeHeHne MeXaHN4eCKON aKTUBAIlMU MIOPOIIKOB IIPH 2.2
MOJYYCHIH KepaMUYeCKHX MaTepuaios. /JIek/ 01223324
4.4 MexaHn4YecKH aKTUBUPOBAHHOE COCTOSIHUE PEareHTOB U €ro poJib B 1 2 JIT.1JI1.2 JI1.3
TBepAO(A3HEIX Iporeccax. MeTo bl MEXaHOCHHTE3a BBICOKOIMCIEPCHBIX JI1.4 JI11.5J12.1
MarepuaioB. [I[puMeHeHne MexaHU4eCKON aKTUBAIlMHU MIOPOIIKOB IIPU 2.2
MOJTy9IeHUH KEPaMUYECKUX MaTepuanos. /I1p/ 213253 54
4.5 PasmepHbie 3 eKTh B CTPYKTYpe MaIbIX YacTHUII, BIUSHUE pa3Mepa Ha 1 18,7 JIT.1JI1.2 JI1.3
nporecc TBepaodaznoro p3anmoeiictaus. /Cp/ JI1.4 JI1.5J12.1
2.2
2122233435
Pa3nen 5. Unas koHTaKTHasi padoTa
5.1 WuauBuaya bHbIC KOHCYTBTAIIMH, TEKYIMHA KOHTPOJb /MKP/ 1 33 JIT.1JI1.2 JI1.3
JI1.4 J11.5J12.1
2.2
2122233435

6. POH/1 OIEHOYHBIX CPEJCTB

6.1. ITepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

BxJrogator 6a3y TaHHBIX BOITPOCOB [UIS IPOBEICHUS ITPOMEKYTOTHON aTTECTAIlMH B MMCEMEHHON opMe, a TakKe CIIHCOK
BOIIPOCOB JUTS IIPOBEICHNUS SK3aMEHa B YCTHO-ITUCEMEHHOH (hopme

6.2. TunoBblie KOHTPOJ/IbHBIC 3a/1aHUA U UHbIC MaTepUaJIbl 1] Telcymeﬁ aTTreCTalumn

TunoBble KOHTPOJILHBIE 3aJJaHUS U UHbIE MaTepUabl 1) TEKyIIel aTTecTalluy npeacraBieHbl B oHaax OlleHOYHbIX

Cpencrs

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI U 32/1aHUS VI MPOMEKYTOYHOI aTTeCTAUMI

Tumnosie KOHTPOJIbHBIC BOIIPOCHI U 3aJaHUA IJIA HpOMe)KyTO‘lHOfI aTTECTAalluM IPCACTaBJICHBI B DoH1aX OLIECHOYHBIX

CpencTB

Ilepedenb BOIPOCOB K 3K3aMEHY

RN

Broprepy.

MeTo/pl MOTYYCHUs] HAHOKPHCTAJUTHUECKUX OPOIIKOB. ["'a30(ha3HbIl CHHTE3.
[Tna3zmMoxuMHuYeCcKuii CUHTES.

INomy4yeHne HaHOKPUCTAIIIMYECKUX ITOPOIIKOB OCAXKICHIEM M3 KOJUIOMIHBIX PAaCTBOPOB.
[Nony4yeHre MOPOIIKOB MyTEeM TEPMHUYECKOTO Pa3I0KEHUS M BOCCTAHOBIICHUSI.
[NonydeHre HAHOKPUCTAIMYESCKUX IMOPOIIKOB MEXaHOCHHTE30M, JCTOHAIIMOHHBIM CHHTE30M, 3JICKTPOB3PHIBOM.
®dazosrie paBHOBecus. [IpaBuio a3 ['mboca. Ypasaenne Knanetipona-Knaysuyca.
V3meHeHne SHTPONNH, PHTANIBINU U MoTeHnuana ['mb6ca npu ¢Ga3oBOM MpeBpaIleHHH.
MerTo/pl UCCIIEAOBAHUS TEPMOJUMHAMUKU TBEPAO(A3HBIX PEaKIIH.

Teepaodasueie peakun 0e3 H3MEHEHNST XUMHUYECKOTro cocTaBa. Kiaccudukamms TBepao¢dasHbIX peakiiid 1o

10. Knaccudukanus Opendecra u Yooenoze.
11. MoHoTponus ¥ SHAHTHOTPOIIHSI.
12. MapTeHCUTOBbIE IPEBPALICHUS.
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13.

BO3JIeHiCTBHEM, O0JydeHHE).

14.
15.
16.

TBepAo(ha3HOTO Mmporecca.

17.
18.
19.
20.
21.

Crioco0B! HHUIMUPOBAHUS W NPEAOTBPANICHUS (ha30BEIX MPEBPAIICHUI 0e3 W3MEHEHUS] XMMHUYECKOTO COCTaBa
(mpeBpalieHus IpH NOJABOAE TEIIOBBIX (HOPM SHEPIUH, IPEBPAIICHHs, HHIYIIIPOBAaHHbIE MEXaHUYECKH, YIapHBIM

IIpaBuio cryneH4atslx nepexonoB OcTBaybia.
Knaccupukanus tBepmoda3sseix peakiuid o bynaukoBy-I uctauary.
IIpumeps! mpoTekaHUs peaklUil B CMECSX TBEPABIX BELIECTB (OOLIME 3aMeuaHMs), «dIEMEHTapHbIe» CTaluH

OCHOBHBIE TIPEICTABICHUS TEOPHUH TBepAO(a3HOTO B3anMoJeHCcTBIS Barnepa.

Mexanu3m TBepA0(}a3HBIX PEaKIMi, METObl UCCIEAOBAHMUS MEXaHU3Ma PEeaKItu.

Kunernka TBeproda3HbIX peakuuii, METOIbl N3y4eHUs] KHHETHUKH TBEpIO(a3HBIX peaKluii.
®dopmanbHOE ypaBHEHHE KUHETHKU M CIIOCOOBI OMPEIEICHUS €ro mapaMeTpoB.

Odu3ngeckre MOAeNU TBEpAOQa3HOTo B3auMoaeHcTBus, mudy3noHHsle Moaenn: Suaepa, antu SHnepa,

Baruepa.

22.
23.
24.
25.
26.
27.

28.
29.

Mogenb peaknuy, JUMATHPYEMOI TpolieccaMy Ha rpaHuIe pasaena ¢as3. Kunerndaeckuit u nuddy3snoHHO-
KHHETHYECKUH PeXXnUM TBepIo(]a3HOTO B3aNMOAEHCTBYS.
3apopsiieoOpa3oBaHue Kak GaxTop, JUMUTUpPYIOIUI TBepaodasHoe B3auMoneiicteue. Kpurndueckue pazMepsl
3apo/bllia IpH FOMOTEHHOM 00pa30BaHMU, CIIOCOOBI H3MEHEHHS] KPUTHUECKUX Pa3MEPOB.
CaMopacpoCTpaHSIONIMHCS BEICOKOTEMIIEPATYPHBIA CHHTE3.

MexaHnuecK aKTHBHPOBAHHOE COCTOSIHHE PEareHTOB M €ro POJib B TBEPAO(a3HBIX MpoIiecca.
Pa3mepHbie 3G (eKThl B CTPYKTYpE MaJbIX 4acTHIL (IIOBEPXHOCTb M M30BITOYHOE IaBJICHUE, 0OBEMHBIC U3MEHEHUS,
BIIMSTHHE HA TEMITEpaTypy (pa3oBOTO IMPEBPAIICHH).
OKcneprMeHTalIbHAS TIPOBEpKa BIMSHIS pa3Mepa YacTHI[ Ha MapaMeTp PEemIeTKH W TeMIepaTypy (a3oBoro
mpeBpaleHus: (OCTPOBKOBBIE IJICHKH, CIUIOIIHBIE TUICHKH).

BimsiHue pasmepa 4acTHIl Ha CKOPOCTb TBEpA0(a3HOTO B3aUMOJICHCTBHSI.
JlokanbHBI XapakTep MPOTEKaHMs TBEPAO(PA3HOTO B3aMMOJCHCTBHS, BINSHHAE TEIUIOTH PEAaKIMH Ha KHHETHKY

mporecca.

6.4. Kputepuu oueHUBaHUS

OreHKa ypOBHSI OCBOSHHUS IPOTPAMMBI IIPOM3BOAUTCSA B XOJ€ SK3aMEHa, IPOBOANMOTIO B YCTHO-ITUCEMEHHOH (hopme 1o
TeMaM ayAUTOPHBIX 3aHATHUIL, a Taroke o TeMaM, BeIHOCUMBIM Ha CPC. OLieHKa «OTIMYHO» CTABUTCA MPH YCIOBUH HOTHOTO
U ITyOOKOTO OCBOEHHS MaTepuaina Kypca. OLeHKa «XOpPOII0» CTABUTCS PH YCIOBUHM OCBOCHHS MaTepuaina Kypca. OuneHka
«YIOBIETBOPUTEIILHO» CTABUTCS B CIIydae OCBOCHUS CTYAEHTOM OCHOBHBIX NOHITUH B paMKax Marepuana Kypca. OueHka
«HEYJOBJIETBOPUTEIBHOY» CTABUTCSA B ClIydae OTCYTCTBUS y CTY[IeHTa 6a30BBIX 3HaHUII O KypCy B LIeJIOM, JTHOO0 O
OTJIEJILHBIM €T0 YaCTsM.

7. YHEBHO-METOJNYECKOE U HTH®OPMALNIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi Jinreparypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTOpBI, 3arnasue WsnarensctBo, | Pecypc
JI1.1 |PazymoBckas U. B. ®dusnka TBEpAOTO Teja: yueOHoe nmocodue Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=108460) IIpomereit, 2011
JI1.2 | eiitnkman A. U., Poct kpucTaioB yapTpaguCIEPCHBIX OKCUI0B CBepIIOBCK :
Dotres A. A. YpO AH CCCP,
1991
JI1.3 | bnauk B. 1., Octpun | Pa3zoBbie NpeBpalleHus B TBEPABIX TENaxX MPH BEICOKOM Mocksa : 9BC
2. . JABJICHUH: MOHOTpadus ®uzmariut, 2011
(https://biblioclub.ru/index.php?page=book&id=457645)
JI1.4 | CBeunukosa JLA.,, CrpyKTypHBIE H (ha30BBIC IPEBPAIICHNS B METAIIIAX U CIUIABAX: Kpacnospcek : OBC
Temusix B.U., Y4eOHHUK Cubupckuii
Toxmuu A.M. (https://znanium.com/catalog/document?id=380553) (benepaabHbII
YHHUBEPCHTET,
2019
JI1.5 | CmupHoB B.1. ®u3UYECKHE OCHOBBI HAHOTEXHOJIOTHH U HAHOMATEPUAIbL: Bomnorna : Uagpa 3BC
ydeOHOEe mocobue -Umwxenepus,
(https://znanium.com/catalog/document?id=434808) 2023
7.1.2. Jlono/iHUTeIbHAA JIUTEPATYpPa
ABTOpBHI, 3ariaBue WznarenscTBo, | Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | T'yceB A. N. HanomaTtepuansl, HAHOCTPYKTYpBI, HAHOTEXHOJIOTUH Mockaa :
®duzmatiut, 2007
JI2.2 | Kuttens Y. BBeznenue B (pu3uKy TBEpIOTO TeNa: HayqdHas JIMTepaTypa Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

D1 | Jlanb [DnexkTpoHHBIH pecypc] : anekTpoHHO-0nbOIHoTeuHas cucrema (ObC) / u3natenbcrBo Jlane. URL:
http://e.lanbook.com/

32 | VHuBepcuTeTckas OnOIMoTeKa OHIAiH [DIEeKTPOHHBIH pecypc] : aleKTpoHHo-0nbmoTednas cucrema (ObC) / OO0
Jupextmenua ITa6nummuar. URL: http://biblioclub.ru/

33 | HOpaiit [DnekTpoHHsIi pecypc] : anekTpoHHo-0nbnmnoreynas cucrema (9BC) / uzgarenscrBo FOpaiir. URL:
https://urait.ru

D4 | Znanium.com [DNeKTPOHHBIN pecypc] : aneKTpoHHO-0nbmoTeunas cucreMa (ObC) / HayaHo-u31aTeIbCKUi IEHTP
NH®PA-M. URL: http://znanium.com/

35 |eLIBRARY.RU [OnexrpoHHSIH pecypc] : anekTporHas 6bubanoreka / Haya. snexrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoOe obecrieyeHmne

Adobe Reader

WinDjView

LibreOffice

LMS Moodle

Adobe Connect Acrobat

OpenOffice

Ubuntu Linux

1O Kaspersky

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALUOHHO-CIIPABOYHbIC CHCTEMbI

1. DneKTpOHHBIN KaTanor HaydHoU oubmmotekn Yenl'Y [DnekTpoHHbIN pecype] : 6a3a nanubix / Yens0. roc. yH-T. —
Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sypHanel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum nocrymna: TOneko u3
ceTH yHuBepcuteTa. — TeKCT : 3J1eKTPOHHBIN.

3. Web of Science : mynpTHANCIUIIIMHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxim gocryma:
J71s1 3apeructpup. noap3oBateneit Yenl'Y. — TeKcCT : 3neKTpOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anry. — Pexum gocryna: nis
3apeructpup. nonb3oBareneit YenlV. — TekcT : 3IeKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHr1. — Pexxum J0CTyma: Al 3aperkucTpup. Moab3oBaTeneit
Yenl'V. — Teker : 251eKTpOHHBIH.

6. IIpeseHTalys, HITIOCTPUPYIOIIAs CAMOPACITPOCTPAHSIIOIIUIICA BHICOKOTEMIIEPATYPHBIH CHHTE3 B TUCIEPCHON CUCTEME,
tekcT aexkuuu «CBC npouecey;

7. DneKTpoHHas KOIUsS KHUTM: XUMMs CHHTe3a cxuranueM nox pea. M. Koynsumu. Mocksa. 2010.

8. DnexTpoHHast Konus KHATH: KOHIENIHs pa3BUTHS caMOPacIpOCTPaHSIOMIErocs BHICOKOTEMIIEPATYPHOTO CHHTE3a KaK
00acTn Hay9IHO-TEXHIMYECKOTO Tporpecca. YepHoromoska. 2011.

8. MATEPHAJ/IBHO-TEXHUMYECKOE OBECIIEYEHME JUCIMITJINHBI (MOJAY JIA)

JIns peanu3anuy TUCIUTUTAHBI UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH TS IPOBEICHHS 3aHATHI JISKIIMOHHOTO THIIA,
TPYIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIBTAIMN, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTECTAalllH, a TAKXKE TOMEIECHHS
JUTSL CAMOCTOSITENILHON pabOTHI.

Y4eOHBIC ayTUTOPUH YKOMIUICKTOBAHBI CTICIIMAIN3NPOBAHHON MeOEbI0 M TEXHUUECKUMH CPEICTBAMH 00yIeHHS -
MYJIBTUMEIUHHBIM 000pYyIOBaHUEM (9KpaH, HOYTOYK, TPOEKTOP, KOJIOHKH).

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma gqucuIuinHEL "Da30BbIe IPEBPAIICHUS B IUCHEPCHBIX CHCTeMax ' 110 HallpaBJICHUIO
noarotoBku (crermaibHocti) 03.04.02 "dusuka" HanparieHHOCTH (poduiro) Pu3rKa HOBBIX MATEPHATIOB U crp. 9
BbIcOKUX TexHonoruit ®I'bOY BO «Henl'V»

JIist ipoBeieHHs 3aHATHIA JISKIIMOHHOTO THITA TPEIIararoTcsi HAOOPHI IEMOHCTPAIIMOHHOTO 000pYI0BaHUS U yaeOHO-
HATJBSITHBIX TOCOOUH (MYyNbTUMEINHHBIC TIPE3CHTALNN ).

[MomereHust I CAMOCTOSTENHHON pabOTHl 00YJAIONIMXCSI OCHAIIEHBI KOMITBIOTEPHOH TEXHUKOU C TMOAKITIOUEHHEM K CETH
"UnTepHeTr" M o0ecneyeHrneM JOCTYMa B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCHUTETA.

9. METOAUWYECKHUE YKA3AHUSA JJIAA OBYYAIOIINXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

CryneHTy cieqyeT paBHOMEPHO B TEUCHHE CEMECTpa pacHpeesaTh yueOHy0 Harpy3Ky MO IPOpadOTKe JIEKIIHOHHOTO
MaTepHala, CaMOCTOATeNbHON paboTe Mo TemaM, BeiHOcuMbIM Ha CPC.

ITpn BO3HUKHOBEHHH BOIPOCOB MO TeMaM, BEIHOCUMBIM Ha CPC, ciiemyer oOpaTHThCs 32 KOHCYIIBTAINEH K MIPEIo1aBaTeio,
BeIyIIeMy JICKIIMOHHBIC 3aHATHS. B TeueHne Bcero ceMecTpa IMpH OCBOSHHUH Kypca MCIOIb30BaTh CIENHATBHYIO JTUTEPATYPY,
umetonrytocs B 6ubnuorexe Uenl'yY u Ha 3MEKTPOHHBIX HOCUTEIISAX.

B cnyyae npuMeHeHHs Tpu 00Y4CHUH AUCIUTUTHHEL QJICKTPOHHOTO 00Y4EHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOIIMXCsI ¥ TPEHOAaBaTENs OCYIIECTBISIETCS B PEXKUME PEATEHOTO BPeMEHH (OHIAHH-IeKIN
(BeOuHApBI), YaTHI, BUACO-KOH(GEPEHINN | Ap.) WX OTJIOKEHHOTO BPeMEHH (CHCTeMa AUCTaHIMOHHOTO 00yderus Moodle,
MS Office365, popymsbl, 37eKTpOHHAS [TOYTA U JP.).

ITpu 0OydeHny JHI C OTPaHNYCHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBSI AJICKTPOHHOE 00YdCHHUE, TUCTAHIIMOHHEIC
00pazoBaTebHBIE TEXHOJIOTHH MPEIyCMaTPHBAIOT BOZMOXXHOCTH ITpHeMa-TIepeiaui HH(GOPMAIUX B JOCTYITHBIX IS HUX
dhopmax.

Peanuzanus TUCUUIUINHBI C IPUMEHEHUEM 3JIEKTPOHHOTO 00y4eHUsl, UCTaHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUI (Hasee
— 030, I0T) ocymecTBisieTcss Ha oOcCHOBaHHU «[10JI0KEHUS O peau3anuy OCHOBHBIX U JOTIOJHHUTEILHBIX 00pa30BaTEIbHBIX
HIpOrpaMM C IPUMEHEHHEM 3JIEeKTPOHHOTO 00y4eHNS U AUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH B (heiepaTbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBanus «UensOMHCKUN rocynapcTBEHHbIH
yHHBepcHTeTY, «[10705KeHNs 0 TTOpsAAKe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO AATETLHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, AUCHUILTUH (MOYIEH), MPAKTHUK, JOMOTHUTEIEHBIX
00pa30BaTENbHBIX MPOrPAMM» MOCPESICTBOM MEKTPOHHON HH(POpMaIHOHHO-00pa3oBaTenbHOl cpeasl PT'BOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU peastn3aiiui 00pa3oBaTeIbHON ASATEITLHOCTH C
npumeHerueM D0, JIOT Moryr npuMeHATs KOMIIOHEHTHI, HE BXOAAIINE B IIEPEUeHb ICKTPOHHON HH()OPMALTHOHHO-
00pa3oBaTeNbHON CPEIbL.

10. CHEIIUAJIBHBIE YCJIOBUS OCBOEHUSA JUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIUJTHOCTBIO H O'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 310POBbA

OcBoeHME JUCUMIUIMHBI MHBAIWAAMH M JIMIAMH C OIPAaHMYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSI OCYILECTBILSIETCS C
UCIIOJIb30BAaHNEM CHELHMAIBHBIX TEXHHYECKHX CPEICTB M HMH(OPMALMOHHBIX TEXHOJOTHH, MNpeNoCTaBisieMbIX PecypcHbIM
y4e0HO-METOMYECKUM IIEHTPOM 110 OOYYECHHIO MHBAIMIOB M JIUI C OTPAaHWMYCHHBIMH BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOWIIBHBIC CIICIHANbHBIC TEXHHYECKHE CPEACTBAa I JIMIl C HApYIICHHSIMH 3pEHHS H C
HapyIICHUEM CIIyXa, ACCUCTHBHBIE HH(POPMALOHHBIE TEXHOJIOTHH).

ITpn HEOOXOAMMOCTH JUTA OOYJAIOIIMXCS C HApYIICHUSIMH 3pEHHS Ha padodnmx MecTaxX s HMPOBEACHHS IPAKTHYCCKUX WIN
71a00paTOPHBIX 3aHATHH YCTAaHABIMBAETCSA CIENMATbHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOd HaBHTAIUH,
peueBble CUHTE3aTOPBI, IKPAHHbIE JIYIIBI).

B yueOHBle aymuropuu oOecrieunBaeTCs OCCHPENSTCTBEHHBIH JOCTYM A OOYJalOmMXCSl C WHBAJIMJHOCTBIO M C
OTpaHWYECHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBS. B Kaxmol ayauropuu, rie OOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBSI, IIPEAYCMAaTPUBAETCA COOTBETICTBYIONIEE KOIMYECTBO MECT I OOYJaIOMUXCA C y4eTOM
HapyIICHUH UX 370POBBSL.

Jlis ocBOGHHS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmbOimorexke Yenl'Y, ¢ MOMOIIBIO CHENWATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYII C MOMOILBIO CIIEHUATIbHBIX TEXHUYECKHX M MPOrPAMMHBIX CPEACTB K JJICKTPOHHBIM HCTOYHHMKAM, MPEJCTaBICHHBIM B
(hopMe >IEeKTPOHHOTO JOKyMEeHTa B (poHAe HaydHO! 6ubmrorexku Yenl'Y miH 31eKTPOHHO-OUONINOTEUHBIX CHCTEMAX.
Y4eOHO-MeTOAUYEeCKHe MaTepHaibl Uil OOydJarommxcss W3 YHCiIa WHBAIMAOB W JIMIl C OTPAHWYCHHBIMH BO3MOKHOCTSIMH
3J0pPOBBSI IPEIOCTABISIOTCS B (OpMax, agaNTHPOBAHHBIX K OTPAHHUYCHUSM HX 3[0POBbS M OCOOECHHOCTSAM BOCHPUSTHS
HHpOPMAIIUH.

JIis MHBANMWIOB W JIMIl C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHNEM AUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHH.

IIpy npOBEIEHUM IPOMEKYTOUHOI aTTECTAlMU 110 JUCUMIUIMHE OOYy4aloUMMCs C MHBAJIMAHOCTBIO M C OIPAaHUYEHHBIMU
BO3MOXXHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 10 MX 3asABICHHIO IIPEAOCTABICHUE B JIOCTYMHOH ()OpME B 3aBHCHMOCTH OT HX
WHIVBHIYAIbHBIX OCOOCHHOCTEH HMHCTPYKIMH O TMOPSIKE MPOBEICHUS MIPOMEXKYTOYHOH aTTECTAIlHH, OIEHOYHBIX CPEICTB U
BO3MOXXHOCTU OTBETOB Ha 3aaHHA (IMCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIbIOTEpE, MHChMEHHO mpudToMm bpaiins, ¢
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

© ®I'BOY BO «Henl'V»




MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouas nporpamma gqucuIuinHEL "Da30BbIe IPEBPAIICHUS B IUCHEPCHBIX CHCTeMax ' 110 HallpaBJICHUIO
noarotoBku (crermaibHocti) 03.04.02 "dusuka" HanparieHHOCTH (poduiro) Pu3rKa HOBBIX MATEPHATIOB U crp. 10
BbIcOKUX TexHonoruit ®I'bOY BO «Henl'V»

ITpn mpoBemeHHM NPOIEAYPH! OLCHMUBAHUS PE3YIBTATOB OOy4eHHS HHBAIHAOB M JIHI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
3J0pOBbsl TPEIYCMAaTPUBACTCSI HCIOIb30BaHME MpefocTaBleHHBIX Yenl'Y uIH COOCTBEHHBIX TEXHHUYECKUX CPEICTB,
HEOOXOIMMBIX MM B CBS3M C HUX HWHIMBHIYaIbHBIMH OCOOCHHOCTSIMH. [Ipm HeoOXOOMMOCTH HHBaIMAaM M JIMLAM C
OTPaHUYEHHBIMM BO3MOKHOCTSIMU 370POBbsSl NIPEIOCTABIAETCS JOMOJHUTEIBHOE BpEMsl AJISl IIOATOTOBKM OTBETA HA 3a/laHus,
IPOLEAypa OICHUBAHUS PE3YIFTATOB OOYUCHUS O AUCHUILTHHE MOXKET IPOBOJUTHCS B HECKOJIBKO JTAMOB.

© ®I'BOY BO «Henl'V»




03.04.02 ®usuka, npopuas "Ou3nKa HOBBIX MaTEePHAJIOB U BbICOKHX TexHoaorui'", PI1JI
""da30Bble NMpeBpalleHns B AUCNePCHBIX cucTemax", 2026 I.H., ouHast popma o0ydyeHust

PaGouas nporpaMmma qucuUMIJIMHBI (MOYJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YueHOro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadeapbl GU3NKH KOHIEHCUPOBAHHOIO COCTOSTHUS

[Tporokon 3aceqanust Ne 05 ot 17.02.2026

3aBenyromuii Kapeapoii COTJIACOBaHO B.Jl. byuenbHUKOB

ABTOD (COCTaBUTEIIH) B.A. TromeHueB

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1
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