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1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'H) JAUCHUIUIAHBI COCTOUT B U3YUCHUHN CTYACHTAMH (1)I/ISI/IFICCKI/IX OCHOB CTPOCHU U CBOMCTB HEMETAJUTMICCKHUX TBEPABIX
TCJI, METAJJIOB U CIUIABOB, UCIIOJB3YEMBIX B PA3JIMYHBIX OTPACIAX IMTPOMBINUICHHOCTH.

KOHerTHBIe 3a/1a4y JUCIUTUINHBI CBOJATCA K CIICAYIOMIEMY:

1.OcBoeHHE TEOPETHUECKIUX MPEACTABICHHUH O CTPYKTYpe U (PU3MUECKUX CBOICTBAaX TBEPHABIX T,

2.0BnageHNe 3HAHUSIMU O ITOBEICHUN MaTCpHAJIOB IIPU PA3JIMIHBIX YCIIOBUAX: U3BMCHCHUU TEMIICPATYPBI, SJICKTPUICCKOTO U
MarHHUTHOTIO I1I0JIA,

3. OcBocHUE COBPCMCHHBIX METOAOB UCCIICIOBAHNUA MAaTCPUATIOB;

4. I/I3yquHe Croco0oB MOJTY4CHH TBECPABIX TSI U UX IPUMCHCHHC.

Pe3yﬂbTaTbI O6y‘~IEHI/IH IO JUCHUIITIMHE HAITPABJICHBI HA JOCTUKECHUEC NHAUKATOPOB!:

ITK-1.1. O6mnagaeT 3HaHUAMH 00 OCHOBHBIX METOJ[aX MPOBEICHUS HAYTHO-UCCIEIOBATENbCKIX Pa3paboToK B 00J1aCTH
(M3MUecKUX HayK; O COCO0aX IMIAaHUPOBAHUS M OPraHU3AINK UCCIECIOBAHHHA.

ITK-1.2. JIeMOHCTpUPYET yMEHUS: IPOBOAUTH MOUCK, N3yI€HHE U 0000IIEHNE HAYYHOTO OMBITa B COOTBETCTBYIOLIEH
o0J1acTH MCCIe0BaHNH; ONPENeNsITh LEIH U 3aJa4t IIIAHUPYEMBIX HCCIEA0BaHUI U pa3padoTOK; MPOBOJUTH UCCIECIOBAHUE,
COCTaBJIATH €r0 ONMCaHNe, (OPMYIHPOBATH BEIBOBI ITO MOIYIEHHBIM PE3yIbTaTaM.

ITK-1.3. ImMeeT mpakTUYIECKUH OMBIT (HABBIKK) B 00JIACTH (PM3MUYCSCKUX HAYK: TIPOBEICHUS HAYIHBIX UCCIICIOBAHUI B
COOTBETCTBHH C ITOCTABJICHHOH II€TbI0; COCTABIICHHUS OTUYETOB IO TEME U M0 Pe3ybTaTaM IMPOBEJACHHBIX HAYIHO-
HCCIIEIOBATEIIBCKUX Pa3pabOTOK.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: | b1.B.Z1B.08.02

2.1 TpeOGoBaHusl K NpeABAPUTEILHOI MOAT0TOBKe 00y4Yalolerocs:

MexaHuka

MomnekynsapHast GU3UKa

Jluneiinas anreOpa

3JIeKTpI/I‘-IeCTBO U MarHC¢Tusm

MartemaTuyeckui aHaIu3

Juddepeniansablie ypaBHEHUS

Orntuka

AromHas puznka

Xumust

®da3oBbIc pABHOBECHS H CTPYKTYpooOpazoBanue 1

Beeznenue B (u3UKy TBEpOTO TEIa

2.2 JIucuMnJuHbI M MPAKTHKH, V11 KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npelIecTBYIOIIEe:

KOppOSI/Iﬂ U 3a0iuTa METaJlJIOB

[MonroToBka K mpouexype 3allUThl U 3aIUTa BHIMTYCKHON KBATH()UKATUOHHOW PabOTHI

IToaroToBka k cimade u ciada roCyaJapCTBCHHOI'O 3K3aMCHa

[TpousBoacTBeHHAas MpakTUKA (IPEAIUIIIOMHAs IPAKTHKA)

3. KOMIIETEHLIMU OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTTINHBI
(MOZY.JIA)

ITIK-1: CnocodeH NpUMeHATH ClielMaJIu3HPOBAHHbIEC 3HAHUS, II0JY4YeHHbIe B 00/1acTH GU3MYECKUX HAYK, IPH
NPOBEICHUH HAYYHO-UCCIe10BATEIbCKUX Pa3pabdoTok

3HaTh:
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Jlisa moctmxenns I1K-1.1: ocHOBHBIE pa3aemnsl GU3NKH U XUMHH TBEPJIOTO Tella

Ymers:

Jnst noctmkenus [1K-1.2: ucnonp30Bath CrieUalIu3upOBaHHbBIC 3HAHKS B 001acTH (PU3UKU TBEPIOTO Tela

Baanern:

s moctmxenns 11K-1.3: TepMuHONOTHEH B 00/1aCTH (QU3UKH M XMMHUH TBEPJIOTO TeJla; OCHOBAMU 3HAHHH (PH3NIECKHX
CBOWCTB TBEPbIX TEJl, METOJAMH U3MEPEHUN CBOMCTB TBEPABIX TEI.

B pe3ynbTaTe 0cBOeHNS AUCHHILUIMHBI 00yIAIOIIMIACS T0TKEeH

3.1 |3narn:

3.1.1 [ ocHOBBI B3aUMOCBS3U (PU3HMUECKUX CBOICTB HEMETAJUTHUECKUX TBEP/BIX TN, METAJIOB U CIJIABOB C X
COCTaBOM, CTPOCHHEM U TeMIEepaTypoi. MeTo/ibl U3MEPEHUSI MATHUTHBIX, HIIEKTPHUECKHX, TEIIO(PU3NIECKUX
CBOHCTB, nudhepeHITATBHBIN TePMIYECKUH aHAJIH3, MIATOMETPHIO AT H3ydeHUs (Da30BBIX ITPEBpaIleHHH;

3.2 | YMmeTh:

3.2.1 | aHanM3UPOBATh U IPOTHO3UPOBATH 3aBUCHMOCTh (DU3MYECKUX CBOHCTB HEMETAJUIMUECKUX TBEPABIX TEII,
METaJJIOB U CIIABOB OT MUKPOCTPYKTYPHI, COCTaBa, INIOTHOCTH Ae(EKTOB KPHCTATUTNUECKON PEIISTKH,
MOJIOXKEHHS B IEPHOANIECKOH TabIHIle AIIEMEHTOB, (Pa30BOT0 COCTOSHUS U TEMIIEPATYPHI;

3.3 | Baagers:

3.3.1 | tepMuHONOTHEH B 00s1aCTH (PU3UKH U XMMHUH TBEPOTO TeJla; OCHOBAMH 3HAHMH (PU3NIECKHUX CBOICTB TBEPABIX
T€J, METOJIaMU U3MEPEHUIN CBOWCTB TBEPIBIX TE.

4. OFBLEM JUCUUILINHBI (MOLY.JIST)

O6wasn TpyaoemKocTb 23ET
YacoB 1o yueOHOMY ILTaHy : 72 Bupasl kOHTpONS B ceMecTpax:
B TOM YHCIIE
ayIUTOPHBIC 3aHITHS : 30 3aueThl 8
camocTosTeNnbHas pabora : 41,8

KOHTaKkTHas pabora: 30,2

HKP: 0,2
5. CTPYKTYPA U COJAEP)KAHUE JUCLHHUIIIMHBI (MOY.JIS)
Kon HaumeHoBaHue pa3/iejioB H TeM /BU/ 3aHATHSA/ Cemect | HacoB Jluteparypa
3aHATH p / Kype
Pa3nen 1. Beenenune B (U3UKY TEIJIOBBIX SIBJIEHHH
1.1 OCHOBHBIC TIOHATHS U OTpeneneHus. TernoBas SHEprus TBEPIOTO 8 2 JIT.1JI1.2 J11.4
Tena /Jlex/ JI1.5J11.6
JI1.7J12.1 J12.2
212233
1.2 TeroBas sHeprus TBEPAOro Tena. TermonpoBOIHOCTb. 8 2 JIL.1J11.2 J11.4
TemmonpoBOIHOCTh METAJUIOB M JUIEKTPUKOB. /JIek/ JI1.5 J11.6
JI1.7J12.1 J12.2
0132 33
1.3 Wzydenue 30HHOH cTpyKTypbl kKpuctamios /IIp/ 8 2 JI1.1J11.2 J11.4
JI1.5 J11.6
JI1.7J12.1 J12.2
01 352 33 54
1.4 IMpumeHeHNE KepaMUIECKHX N30JSIMOHHBIX MaTepuanoB /Cp/ 8 16 J1.1J11.2J11.4
JI1.5 J11.6
JI1.7J12.1 J12.2
013233 24
Pa3znen 2. DiekTpuyecKue CBOHCTBA TBEPABIX TeJl
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2.1 DNEeKTPOHBI B TBEPIOM TeJie. DIEKTpUUYECcKasi IPOBOJAUMOCTb B paMKax 8 4 JIT.1 J11.2 J11.3
KJIACCUYECKOM M KBAaHTOBOM TEOPUU CBOOOAHBIX 3JEKTPOHOB /Jlex/ JI1.4 J11.6
JI1.7J12.1 J12.2
2132233
2.2 IMonspu3anust UANEKTPUKOB B IEPEMEHHOM 3JIeKTpraeckoM 1oie /IIp/ 8 2 JI1.1J11.2J11.3
JI1.4 J11.6
JI1.7J12.1 J12.2
212202354
Paznen 3. Daexrpodusnyeckue cBoicTBa ANIIEKTPUKOB, METANI0B
M MOJYIPOBOJHUKOB
3.1 OnexTpodusuueckre CBONCTBA AMEKTPOU3OIILUOHHON KEPAMUKH. 8 2 JIL.1J11.2 J11.3
DnekTpohU3NIECKUE CBOMCTBA ANEKTPETOB, MbE303JICKTPHUKOB, JI1.4 J11.6
CETHETONMEKTPHUKOB /JIek/ JI1.7J12.1 J12.2
J2.3
212233
32 CyneproHHas TPOBOAUMOCTh. [I[puMeHeHHe CYynepuOHHBIX TPOBOIHUKOB. 8 4 JIT.1JI1.2 J11.3
®duznyeckre CBOICTBA MOIYIIPOBOJHUKOB. TepMoaekTpruecKue JI1.4 J11.6
SIBIICHHS. ATIMa3010100HbBIe TOTYyNPOBOAHUKH /JIex/ JI1.7J12.1 J12.2
J12.3
212233
33 OcHOBBI MeTOI0B epuBaTorpaduu /T1p/ 8 4 JIL.1J11.2 J11.3
JI1.4 J11.6
JI1.7J12.1 J12.2
J12.3
212202354
34 Honoobmennsie cBoiictea /I1p/ 8 2 JIL.1J11.2 J11.3
JI1.4 J11.6
JI1.7J12.1 J12.2
J12.3
21222354
3.5 [IpumMeHeHue AEeKTPETOB, CETHETOAIEKTPHKOB, TTHE303IEKTPUKOB /Cp/ 8 14 JIT.1 JI1.2 JI1.3
JI1.4 J11.6
JI1.7J12.1 J12.2
J12.3
21222354
Pa3nen 4. MarHuTHBIE CBOMCTBA
4.1 SIByieHHEe MarHUTHOW MOJsIpU3ali. MarneTu3m MeTauioB /Jlex/ 8 2 JI1.1 J11.2 JI1.3
JI1.4 J11.6
JI1.7J12.2 J12.3
2132233
4.2 AHTH(EeppOMarHeTu3M u peppuMarneTu3M. JJoMeHHas CTpyKTypa. 8 2 JIL.1 JI1.2 J11.4
MarHuTHbIE CBOMCTBA *keJie3a. MarHUTHBIE U DIIEKTPUYECKUE CBOMCTBA JI1.6 JI1.7J12.2
ANEKTPOTEXHUIECKOH cTamy /JIex/ J12.3
2132233
4.3 MarsuTtHsle MaTepUaibl ¢ 0COOBIMU MapamMeTpaMu. MarHUTOTBEPAbIE 8 2 JIL.1 JI1.2 J11.4
(dhepputhl. U3HUECKHE CBOWCTBA MArHUTOIMANIEKTPUKOB. CIUIaBBI CO JI1.6 JI1.7J12.2
CrHeNMaTbHBIMU (PU3MYECKUMU cBoiicTBamMu /JIek/ J12.3
2132233
4.4 [Mpumenenue GeppuTOB, MATHUTOAUIIEKTPUKOB /Cp/ 8 11,8 JIT.1 JI1.2 J11.4
JI1.6 JI1.7J12.2
J12.3
212203354
Pasnen 5. Unast koHTakTHasA padora
5.1 WunuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 8 0,2 JI1.1J11.2 J11.3
JI1.4 J11.5 JI1.6
JI1.7J12.1 J12.2
212202354
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6. POHJI OIEHOYHBIX CPEJCTB

6.1. ITepeyennb BUIOB OIEHOYHBIX CPEACTB

Bonpocsl K 3a4€Ty, OTYETHI 10 IPAKTUYECKUM 3aHATHAM

6.2. TunoBkIe KOHTPOJIbHBIE 3a1aHUSl U UHBIE MAaTEPHAJIbI 115 TEKy[IIeﬁ aTTeCTallui

OT4eTHl 0 MpaKkTHUECKON paboTe U MPUMEP BapHaHTa BOMIPOCOB IpeacTaBieHbl B POHIE OLIEHOYHBIX CPEACTB
MIPOMEXKYTOUHOM aTTecTauuy 1no aucuuiuivie "dusndeckue cBoiicTBa TBEpABIX TEl"

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 3aJaHUSI /IS IPOMEKYTOUHON aTTecTAllNU

Bompocs! k 3auety

1. OnexTpoHHO-AehopManronHas nospusanua. Popmyna Jlopenn-Jlopermna n Knaysunyca-Moccotn. MonspHast
pedpaxiusi.

2. CTpyKTypa MarHUTHBIX MaTE€PHUAaJIOB C TOBBIIIEHHON KOAPIUTUBHOW CHIOW W OOJBIION MIOTHOCTHIO 3aIUCH
WHPOPMAIIUH TIPH ITEPEMENIEHNH HaMarHUIHBAIOMIETO OIS,

3. [Tonsipuzanus nonHoro cMemienus. Popmyna bopHa.

4. MaruutoTBepabie GeppuThl. XUMHYSCKANA COCTaB, KPUCTAIUTMYECKAsT CTPYKTypa, CIOCOOBI UX MOJTY4CHUS.
MarHuTHBI€ U 3JIeKTPUYECKIE CBOICTBA.

5.
6.

TemmepaTypHast 3aBUCHMOCTH HMOJSIPH3YEMOCTH HOJSPHBIX AWAIEKTpUKOB. Dopmyna JlamxeBena-Jlebast.
®Du3nYecKre YCIOBHs BBICOKOKOALHUTUBHOTO COCTOSIHUS. MarHUTOTBEpAble METAIINYECKHE CIIIABBL.

KpI/ICTaJ'IJ'lI/I‘IeCKaﬂ CTPYKTYypa, MarouTHBIC U 3JICKTPUICCKUC CBOIICTBA.

7. HonHo-penakcanoHHas noysipusanus. MurpaliuoHHasi HOHHAs MOJIPU3ALIUSL.

8. CrpykTypa MarHuTOAMINEKTpUKOB. Crioco6 momaydeHHs. MarHuTHbBIE CBOWCTBA B NMOCTOSHHBIX U NEPEMEHHBIX
HOJISX.

9. MHEKpOCTPYKTypa IUIIEKTPHUUSCKON MTOCTOSHHOM B MOJIE CBETOBOH BONHEI. PesoHancHbIe addexTs. Hopmambraas
U aHOMAaJIbHAS AUCTIEPCHS CBETA.

10. XUMHUYECKHH COCTaB, KPUCTAIIINUECKAs! CTPYKTYpa, MAarHUTHBIE U 3IEKTPUUECKUE CBOICTBA BBICOKOUACTOTHBIX
(heppuToB.

11. IlepexonHble NPOLECCH! IIPU BKIIIOUEHUH U BBIKJIIOUEHUU ITOCTOSIHHOTO IOJIS.

12. MarsuTtHble MaTepHajbl ¢ IPSIMOYIOJbHON MeTyiell rucrepe3nuca 1 OOJbIIONW CKOPOCThIO EpEeMarHUYMBaHUSI.
Tepmuueckast o6padorka eppuroB. TOHKHME MarHUTHBIC TUICHKH.

13. Ionspu3anus B CHHYCOUJAILHOM IOJIIPU3YIOILEM I10JI€. AKTUBHAsI U peaKTHBHAs IOJSPU3ALMSL.

14. MarauTomsrkue ¢epputsl. Xummdeckuil coctaB. Kpucrammmaeckas crpykrypa. CaMonpou3BOIbHAS
HaMarHUYEHHOCTb. MarHUTHBIE U JIEKTPUYECKHE CBONCTBA.

15. JlvonekTpruyeckue MoTepu B AUDIEKTPUKAX C PENaKCallMOHHON MOJSpH3alueld U CKBO3HON MPOBOAMMOCTHIO.
16. Kpucrannmuaeckast cTpykTypa dIeKTpoTeXHU4eckor cranu. [Imactudaeckas nedopmanus. Tepmudeckas
06paboTka. MarHUTHBIE U IEKTPUIECKUE CBOWCTBA.

17. TaHrenc yrna auaneKTpudecKux notepb. KommnekcHas ausnekTpudeckas mpoHHIaeMocTs. [Juarpamma Koyna-
Koyna.

18. OnextporexHudeckue crand. JKemezo-kpemMHHCTas cTaimb. OCHOBHON XMMHUYECKHI COCTAaB CIIABOB U COCTaB MO
HPUMECSIM.

19. YacToTHas U TeMnepaTypHasl 3aBUCHMOCTb JUAJIEKTpHYecKuX nmapameTpoB. CooTHomeHus Jlebas.

20. XKerneso, xene30k00anbTOBIE CIUIABBI. XMMUYECKHil cocTaB. Kpucrammmdeckast cTpykTypa. MarauTHble U
aNIeKTpUUecKre cBoKcTBA. [lepcrieKTHBBI OBBIIIEHUS KauecTBa.

21. INonukpucTanmuueckue IUANIEKTPUKH. Ponb 6apbepoB B ONpefeneHUH AUDIEKTPUUECKUX XapaKTEPHUCTHUK.
ITapanienbHble U NOCIEN0BATENBHBIE CXEMBI 3aMEILCHHUS.

22. MarauTHbIH THCTEpe3nc. XapaKTepUCTHKN TeXHHYECKOW KpUBOW HamMarHW4nBaHMsA. OmpenencHie KOHCTaHT
MAarHMTHOM aHU30TPOIHUH.

23. CxeMBl 3aMeleHHs] MHOTOCIOWHBIX ANAIEKTPUKOB. Mozens 3epeH u npocioek. O0o0meHHas 6apbepHas MOAEIb.
24. ®deppomaraeTnsM, anTudeppomMaraeTnsyM, peppumaraeTnsM. KpnBble HaMarHUYHUBAaHUS.

25. CrpykTypa moauMepoB. MexaHHUecKHue M 2IEeKTPHUECKUEe CBOMCTBA AMAIEKTPUUECKHUX IIIIacTMAcC.

26. VY3K0MOIOCHBIE MONYTPOBOIHUKOBBIE MaTepuanbl. OKCHIHbIE MOTYIPOBOAHUKH, CIIOCOOB!I UX MOTydEHHS.

27. BricokoTemneparypusie dapdopsl. BeicokodacToTHas M30IAIIMOHHAS KePaMUKa.

28. XanbKOTeHU/IBI, CEICHUABI, TEJUIYPHABl CBHHIIA, MeIH, cepedpa. CIOXKHBIE COCTUHEHUS.

29. DEHOMEHOIOTHYECKHI TOAX0]] K OOBSICHEHHUIO NIeKTpeTHOro 3¢ dekra. OOpa3oBaHue rerepo3apsiaa u
romMo3apsza.

30. 30HHas CTPYKTypa KpEeMHUsSI U TepMaHHs. DNEeKTpo(U3NIeCKUe CBOicTBa coennHeHni Tumna A2B5 Ha ocHOBe
WHWS, TaJaTMHUS, TIOMUHAS, CYPbMBI, apceHna, pocdopa.

31. ONEKTPOCTPUKLUS U Mbe303(P(PEKT B CETHETOAIEKTPHKAX. DIEKTPOONTHYECKHI 3 deKT.
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32. 30HHAas CTPYKTypa IOIYIPOBOJHUKOBBIX MaTepUaloB. PaBHOBECHAs KOHLIEHTpAlMs 3IEKTPOHOB U ABIPOK B
MOJYIPOBOAHUKAX, COAEPKALIUX JOHOPHI U akuenTopsl. [TodydeHue MorynpoBoJHUKOBBIX MaTEPHATIOB.
33. ITbe3oanexrprueckuii 3¢ dekt. Terzopsl nonspuzanuu. [lomyuenre MaTpuLbl MbE30MOYIEH KPHCTAIIOB.
34. IIpoToHHBIE TPOBOAHUKU. MeXaHU3MbI IPOTOHHOTO TPAHCHIOPTA B KPUCTAJUIAX.
35. KBapr xax npe3o3mekTpuk. CriocoOs! ero momydenus. [IpuMeHeHne MbE303IEKTPUKOB B PAIHOIICKTPOHUKE.
36. CynepuoHHasi IPOBOJUMOCTh KpUCTamIoB. CTpoeHHe U CBOICTBAa MIPOBOIHUKOB BTOPOTO POAA.
37. JloMeHHast CTPYKTypa W THCTEPE3UCHBIE SIBIIGHUSI CETHETORJIEKTPHKOB.
38. Orenka oOpazoBaHns AeeKToB. 3aKOH CIyJalHbIX Omyknanuit n muddysus B kpucrauiax. 3axoHs! Ouka.
Ypasuenune HepHcra-DifHITeiiHa.
39. TepMoxuHAMUYECKUH MOAXOA K OOBSICHEHHIO CETHETOMIEKTPHUECKOTO COCTOSHHUS. JJMHaMuueckast Teopus
CETHETOJIEKTPUKOB.
40. OmnpeneneHne MOABIKXHOCTH HOCHTENECH 3apsAaa B AMAIEKTPUKaX. MUKPOCTPYKTYpa yAEIbHON HOHHOH
3NIEKTPOINPOBOAHOCTH AUDIEKTPUKOB.
41. AHTHCErHETOTEKTPUKH. OCHOBHBIC (PM3MYECKHE CBOWCTBA CETHETOICKTPHKOB.
42. Tepmonenonsapuzanus. CriocoOBI MOTYIEHUS IEKTPETOB [IprMeHEHNE 3IIEKTPETOB B TEXHUKE.
43. Cnoco0bl MMoJTydeHHsI CETHETOANEKTPUKOB. TutaHat O0apus Kak cerHeTodNeKTpuK. [IpuMeHeHne
CErHETOINIEKTPUKOB.
44. Toueunsie nedextsl. Pacuer xonmnenTpannu aepexros mo ®penkento u llloTTke.

6.4. Kputepuu oneHUBaHUA

ITpoBepka kadecTBa yCBOECHUsI 3HaHUH CTYIEHTOB 110 JucuuIuInHe «Du3ndeckue cBoiicTBa TBEPABIX TEID» OCYLIECTBIETCS
CIIEYFOIUM 00pa3oM: TEKYIIUH KOHTPOJIb — MHCEMEHHAsI KOHTPOJIbHAS paboTa 10 pa3ziely JeKIIHOHHOTO 3aHsTus. MtoroBas
aTTECTALMs KaYeCTBA YCBOECHHs 3HAHUM 3aBEPIIACTCS 3a4€TOM, HA KOTOPOM y CTYAECHTOB IIPOBEPSICTCS. YCBOCHUE
TEOPETUYECKUX 3HAHUM.

«3aureHo» 1o gucuuiuiuHe «OU3nuecKue CBOMCTBA TBEPABIX T IOIY4aroT CTYAEHTHI, OJHOCTHIO BHITOJHHUBIINE
y4eOHBIH M1aH TUCHUILIINHEL

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

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, 3arnmaBue W3narenscTBo, Pecypc

JI1.1 | Kutrens Y., I'yce BBenenne B ¢pu3nKy TBEpAOTO TeNa: [yIeOHOE PYKOBOJICTBO| Mocksa:

A A [Anbsac], 2013

JI1.2 |I'peizyHoB B. 1., ®du3nueckre CBONCTBa MaTepHuajoB: yueOHoe mocodue Mocksa : 9BC
I'pezynosa T. U., (https://biblioclub.ru/index.php?page=book&id=461082) OJINHTA, 2020
Knemosa O. A.,

Kpsuiosa C. E.,
[puiimak E. 10.

JI1.3 | bamux A. [1., Matepuarsl 3eKTPOHHOM TexHUKH: [lomynpoBoHUKH. HoBocubupck : 9bC
Huxapesa P. I1., ITpoBoxHUKOBEIE MaTepHabl. MarHUTHBIE MaTepHAJIbL: yaeOHOe HoBocubunpckmii
Pomanosa T. C. noco6ue rOCYJapCTBEHHBI

(https://biblioclub.ru/index.php?page=book&id=573767) 1 TEXHUYIECKUH
YVHHUBEPCHTET,
2017
JI1.4 |Yepusimes A.IL Beenenue B ¢pu3UKy TBEpAOTO TeIa U HAHO(DH3HKY. HoBocubupck : 3BC
CrenuanbHblil kype ¢pusuku. Koncnekr nekuuii: yae6Hoe Hosocubupckuii
nocooue TOCYIapCTBEHHEI
(https://znanium.com/catalog/document?id=396934) 7 TEXHIYECKUH
YHUBEPCUTET
(HI'TY), 2019

JI1.5 | Ckynkuna H. A., Yrpyrue cBOWCTBa TBEPIBIX TEI: Y4eOHO-METOANICCKOS ExatepunOypr : 9bC
Komaanosa C. T, mocooue H3patenbcTBO
Iuxosa B. A, (https://biblioclub.ru/index.php?page=book&id=699335) VYpansckoro
Bunucosa E. A., YHHUBEpPCUTETA,

UYepnsik B. T'. 2020
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.6 | Cumynuna M. M., ®dusmka TBEpIOTO Tema: yaeOHoe mocoone KpacHosipek : OBC
Iumanckuii A. @. (https://biblioclub.ru/index.php?page=book&id=705645) Cubupckuii
(benepanbHBINA
YHUBEPCHUTET
(CDY), 2021
JI1.7 | Kazakos B. [I. OneKTpo- U ONTHYECKUE CBOMCTBA AUAIEKTPUKOB: CIIPABOYHUK Mocksa, 3BC
(https://biblioclub.ru/index.php?page=book&id=727537) Bomnornaa : Uadpa
-Nuxenepus,
2024
7.1.2. JlonoJHHUTENIbHAS TUTEPATYpPa
ABTOpBI, 3arnaBue W3narenscTBoO, Pecypc
JI2.1 |Pa3zymoBckas 1. B. ®dwu3nka TBEPAOTO Tena: yueOHoe mocodne Mockga : 3BC
(https://biblioclub.ru/index.php?page=book&id=108460) [Ipomereii, 2011
JI2.2 | Bypmuctpos B. A. CTpyKTypa, HOHHBII OOMEH 1 IPOTOHHAsI MPOBOJUMOCTD UYemnstOuHCK : 9BC
MOJHUCYPHMSHON KPUCTAJUTNIECKOI KUCIOTHI: MOHOTpaus W3natenscTBO
(https://library.csu.ru/rbooks2/view2? YemnstbuHCcKOTO
code=local/007703/burmistrovva) rOCYJapCTBEHHOT
0 YHHBEPCHTETA,
2010
J12.3 |Ieiicaxosud 10. I'., | ®u3nka KOHJCHCUPOBAHHOTO COCTOSIHUS: ()a30BbIC IEPEXOJIBI. HoBocubupck : 9bC
Oumumonosa H. 1. | Marsetuku. CBo#CcTBa AMAIEKTPUKOB: yaeOHOE mocodue HoBocubupckuii
(https://biblioclub.ru/index.php?page=book&id=576457) rOCYIapCTBEHHBI
W TEXHUYECKUN
YHHUBEPCHTET,
2018
7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKALMOHHOI ceTH "UHTepHeT"
O1 |Jlanb [DneKkTpoHHBIH pecypc] : aneKTpoHHO-0ubnuoTeunas cucrema (ObC) / uzgatenscto Jlans. URL:
http://e.lanbook.com/
D2 | YHuBepcHuTeTcKas OMOIMOTeKa OHNIANH [ DNEeKTPOHHBIA pecypc] : anekTpoHHo-0ubmmorednas cucrema (O6C) / OO0
Hupexrmenua [Ma6mumuar. URL: http://biblioclub.ru/
93 | IOpaiiT [ DnexkTpoHHEI pecypc] : anekTpoHHo-0nbmmoTeunas cucrema (OBC) / m3garensctBo FOpaiit. URL:
https://urait.ru
94 | eLIBRARY.RU [OnekTpoHHbIi pecypc] : anekTpoHHas oubanoteka / Hayd. anexkrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT M

7.3.1 IIporpammHoOe o0ecnieyeHune

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

1O Kaspersky

7.3.2 IIpodeccoHanbHBIe 6a3bI JAHHBIX U HH()POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHBIH KaTajor HaydHOU 6ubmuoreku UYenl'Y [DnekTpoHHbIH pecype] : 6a3a nannbix / Yens6. roc. yH-T. —
Yensobunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sypHanbel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anri. — Pexxum qocrymna: TONbKO U3
CeTH yHUBepcUTeTa. — TeKCT : AIEeKTPOHHBIH.

3. Web of Science : myapTHAMCIMILITHHAPHAS pedepaTuBHas 6a3a maHHbIX / komranus Thomson Reuters. — Pexxum goctyma:
U1 3apeructpup. nonb3oBateneit YUenl'Y. — TeKcT : aeKTpOHHBIH.
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4. Scopus : petdepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: s
3apeructpup. nosp3osarenei YenlV. — Tekcr : 37eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri1. — Pexxum qocTyma: ajsl 3aperucTpup. Moab30BaTeneit
Yenl'V. — TekcT : 3neKTPOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIUITIJIMHBI (MOJY JISA)

OcBoeHHUE AUCIUTUIIHEI OCYIIECTBISIETCS B YIeOHOH ayUTOPHUH IIEPBOTO KOPITyca, pacCUUTAaHHOI Ha 25 cryaeHToB. Ecin
3aHATUS BEAYyTCA I MOTOKA CTYICHTOB, TO IUCIUILUIMHA BEJETCs B ICKIMOHHON ayIUTOPUH MIEPBOTO KOPITyca,
paccuntanHoii Ha 100 cTyneHToB.

I[J'IH YyCIIEIIHOT'0 OCBOCHUS AUCHUIIJIMHBI ayAUTOPUSA OOJIKHA OBITh O60py,I[OBaHa MyJ'IbTPIMe,I[PIﬁHbIM KOMILICKCOM U OKpaHOM
I ACMOHCTpalun ClaioBBIX npeseHTauHﬁ.

Hcnonb3ytoTes S5eKTPOHHBIA YATABHBIN 3a)1 HaydHoH Onomuotexu Yenl'V (aymutopus 206) u ydeOHas J1abopaTtopus
BBIUHUCIIUTENEHOH (Gr3nKH Kadenphl TeopeTndeckoit Gu3uku (ayauropus 222) Uit cCaMOCTOSATENbHON pabOTHI CTy/IeHTa,
OCHAII[CHHBIE IePCOHATBHBIMI KOMITBIOTEpaMU, MyIbTUMEUHHON anmapatypoil. B aymuropusx obecrieueH JoCTyI K
Pa3NUYHON CIIPaBOYHOM JUTEpaType, SHUMKIONEAUIM, On0nuorpaduueckuM 1 NOJHOTEKCTOBBIM 0a3aM JaHHBIX,
UH(OPMAMOHHEIM pecypcaM «HTepHeT».

O6y'{€HI/I€ HWHBAJIMAOB U JIUI C OTPAHUYCHHBIMU BO3MOKHOCTAMM 310POBbs OCYIICCTBIISICTCS C IPUMEHCHUEM CIICAYIOIIETO
CIICUAJIBHOT'O 060pyI[0BaHI/I$II

a) JUIsl JIML C HAPYLICHHUEM CITyXa (aKyCTHYECKUI YCHIINTENb W KOJIOHKH, MYJIbTUMEIUHHBIA IIPOEKTOP);

0) U1 U1 ¢ HApyIICHUEeM 3peHHs (MYJIbTUMEUNHHBIN TPOEKTOP (MCHOIBb30BaHUE PE3CHTALUI C YKPYITHEHHBIM TEKCTOM);

B) JUIS JIMILI C HAPYIIEHUEM OTIOPHO-ABUIaTeIbHOTO anmnapaTa (epcoHallbHble MOOUIIbHBIE KOMIIBIOTEPHI — HETOYKH).

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

IMpu n3ydeHny JTaHHOW TUCIUIIIMHBI HCIONB3YIOTCS JIEKIIMOHHBIE, IPAaKTHYECKUE 3aHATH U CaMOCTOSTeNbHAs paboTa
CTyaeHTOB. Ha NeKIIMOHHBIX 3aHATHAX MPEroiaBaTelNb U3J1araeT OCHOBHOE coJiepaHue TeM mporpamMmsl. [IpopaGoTky
JICKIMOHHOTO MaTepHaa XelaTeJIbHO MPOBOANTH KakK MOCIe KaXKIOTO 3aHATHS, TaK 1 110 3aBEPIICHHUIO TEMBL. DTO MO3BOJIUT
CBSI3aTh BOCIMHO MTOJIyICHHBIC CBEACHUS M COCTABUTH IIETBHYIO KAPTHHY.

Ha mpakTuueckux 3aHATUSAX PACCMAaTPUBAIOTCS YKCIIEPUMEHTAIbHbIE (PU3UKO-XUMUYECKUE METObI HCCIIEA0BAHMS
Pa3nUYHBIX 00BEKTOB, YTO CIIOCOOCTBYET 3aKPEIIEHUIO TEOPETHUECKOI0 MaTepuania.

Ba)XHBIM MOMEHTOM TP W3ydSHUH JTF000H AUCIHUTUTIHEL SBIISCTCS OpTaHU3AIN CAMOCTOATEIbHON paboThl. [1pu ocBoeHNN
MaTepuala He ClIeIyeT CTPEMUTHCS K MEXaHHIeCKOMY 3alIOMIHAHHIO IIPUBEICHHBIX OIpeAeNeHnH, (hOPMYyITUPOBOK H
MOJIOKEHHUH, ecir TpeOoBaHMs K BaM mpsiMo He yKa3bIBaloT Ha 3T0. BriosHe 3¢ (eKTUBHOI MOXKET 0Ka3aThCsl MOMBITKA
TIOHSTH CYTh SIBJIICHHS, BEIpa0OTaTh CBOC OTHOIICHHE K HEMY, OTIMPAasCh Ha MaTepHall, COJCPKaIIUNCS B peKOMEHIOBAaHHON
nurepartype. CkazaHHOEe 0cO0eHHO 3(h(EeKTHBHO, KOTAA Pedb HIET O TAKUX TPEOOBAHMAX, KAK KIIOHUMAET) FIIH «HMEET
npezncraBieHue». Hanporus, ecnu Bel umeete 1emno ¢ TpeGoOBaHUEM K AEATEIBHOCTH «JIOJIKEH YMEThY», TO PEKOMEHIyeTCs
MOYIPAXKHITHCS B COOTBETCTBYIOIIEM BUJIE JESTEIBHOCTH.

B ciysae npuMeHeHus Tpu 00ydeHUH AUCIUTUIMHEL SJIEKTPOHHOTO 00yJIeHHs, TMCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH OOIIeHHE 00YJArOIMUXCSI U IPEHOAAaBATENSI OCYIIECTBISIETCS B PEKIME PEATbHOTO BPeMEHH (OHIANH-IeKIUN
(BeOMHApBI), YaThl, BUACO-KOH(GEPEHIIUU | AP.) WIN OTIOKEHHOTO BpEeMEHH (CHCTeMa JUCTaHIIMOHHOTO 00y4yeHust Moodle,
MS Office365, popymsl, 31eKTpOHHAS TOYTA U AP.).

ITpu 0Oyderny nHI C OTPAaHNYEHHBIMHI BO3MOXKHOCTSMH 3JJ0POBBSI MIEKTPOHHOE O0YUICHHE, TICTAHI[OHHBIC
oOpa3oBaTeNnbHbIEe TEXHOJIOTHH MPEAYCMATPUBAIOT BO3MOKHOCTh NpHeMa-nepeaadyd HHGOpMAIMK B TOCTYMHBIX AJISI HUX
dbopmax.

Peanmsanust qUCIMIUIMHEI ¢ TPUMEHEHHEM 3JIEKTPOHHOTO 00yJeHMs, TUCTAHIIMOHHBIX 00pa30BaTeFHBIX TEXHOIOTHH (faee
— 30, 10T) ocymiecTBusieTcs Ha OCHOBaHUHU «I10JI0KEHNUS 0 peann3alui OCHOBHBIX U TOTIOJHUTEIBHBIX 00pa30BaTEIbHBIX
MPOrpaMM C MPUMEHEHUEM JIIEKTPOHHOTO 00yUEeHUs U AUCTAHLMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH B (erepaibHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeIFHOM YUPEKICHUH BEICIIETO 00pa3oBaHms «eIsIOMHCKUH rocynapCcTBEHHBIA
yHHBepCcHUTEeTY, «I10707KeHNs 0 TOpsAAKe 3aUeTa 0OYJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTEIbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'60Y BO «Uenl V» pe3ynbTaToB OCBOSHHUS B OPraHU3aLUAIX, OCYIIECTBISIOMNX
00pazoBaTeNbHYIO ACATEIEHOCTD, YYCOHBIX MIPEAMETOB, KYPCOB, AUCIUIUTHH (MOIYICH), IPAaKTHK, TOTOTHHTEIBHBIX
00pa30BaTeNLHBIX MPOTPAMM» ITOCPEIICTBOM IEKTPOHHOU MH(DOpMaImoHHo-00pa3oBaTenbHOl cpenst DTBOY BO
«Uenl'Y». B uckmoanTenbHbIX Cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3anuy 00pa30BaTeNbHON IESTETLHOCTH C
npumerenueM 20, IOT mMoryT npuMeHsITh KOMIIOHEHTHI, HE BXOASIINE B IEPEUeHb 3JIEKTPOHHON HHPOPMALIMOHHO-
00pazoBaTeNbHOM Cperbl.

| 10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUA JUCIIMITJIMHBI OBYYAIOHIUMHUCH C
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HWHBAJIMJHOCTBIO U OTPAHUYEHHBIMUA BO3MOXKHOCTAMMU 3JOPOBbSA

OcBoeHHE MUCHUIDIMHBI HWHBAIHAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3IOPOBBSl OCYIIECTBIACTCA C
WCIIONIb30BAaHUEM CIIEIHATBHBIX TEXHWYECKHX CPEICTB M HH(POPMAIMOHHBIX TEXHOJOTHH, IPEJOCTaBIIEMBIX PecypcHBIM
y4e0HO-METOJUUYECKUM IIEHTPOM IO OOYYEHHIO MHBAIUIOB H JIUI C OTPAaHUMYEHHBIMH BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3anpocy oOydaromerocs (MOOWIbHBIC CHELHMAIbHBIE TEXHMYECKHE CPEICTBa JUIS JIMI[ C HAapYIICHUSAMH 3pEHHS H C
HapyIIeHHEM CIIyXa, ACCHCTUBHBIC MH()OPMATHOHHBIC TEXHOJIOTHH).

ITpu HEeoOXoaMMOCTH I OOYJAIONIIMXCA C HApYIICHUSIMU 3pEHHS Ha pabodnmx MecTaxX AT HMPOBEACHHS MPAKTUYECKUX WIN
J1a00paTOPHBIX 3aHATHI YyCTaHABIMBAaeTCs CIELMAIBLHOE INPOrpaMMHOE obecreyeHue (IporpaMMma pedeBOW HaBHIalWu,
pedeBbIe CHHTE3aTOPHI, SKPAHHBIE JIYITHI).

B yueOHbple ayguTopmm obecrednBaeTcs OECHIPENSATCTBEHHBIH JOCTYm Ui OOY4JaroIUXCsl C HMHBAIMAHOCTBIO M C
OrpaHUYEHHBIMU BO3MOJKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayguropuu, rie oOydaroTcsi HMHBAIUABI U JIMIA C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMH  37I0POBbs, IIPELyCMAaTPUBACTCSI COOTBETCTBYIOLIEE KOJIMYECTBO MeECT JUIi OOydarolUXcs C y4eToM
HapyIIEHUH UX 3J0POBbS.

Jlis ocBOEHHS MUCHUIIIMHBI MHBAJIHIAM M JIHLIAM C OTPAHHYEHHBIMH BO3MOXKHOCTSMH 30POBbSl MPENOCTABISAECTCS AOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydyHoW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CEIMANIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKUX W MPOTPAMMHBIX CPENCTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe dIIEeKTPOHHOTO TOKYMEHTa B (hoHe HaydHOU Oubnmotekn Yenl Y win sneKTpOHHO-OMOIHOTEYHBIX CHCTEMAX.
Y4ebHO-MeToUYEeCKHe MaTepHanbl Uil OOydaromuXcss U3 4YHCIa HHBAIMAOB M JIHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3[0pOBbsl NPEJOCTAaBISIIOTCS B (OpMax, aJalTUPOBAHHBIX K OrPaHMYEHUSIM HX 370pOBbS M OCOOEHHOCTSM BOCIIPUSTUS
nHpOpManHH.

JUis MHBaNMUAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JOPOBBSl OCBOCHHE AWUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
MOJHOCTBIO OCYIIECTBIEHO C UCMOIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

ITpn mpoBeseHWM TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJaIONMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSMH 37I0POBBSI 00ECHEIMBACTCS 110 UX 3asBICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOCHHOCTEH HMHCTPYKIMHU O MOPSIKE MPOBEICHHUS MIPOMEXKYTOUHON aTTECTallUd, OLIEHOYHBIX CPEJICTB U
BO3MOXXHOCTH OTBETOB Ha 3a7aHMs (IIMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUChbMEHHO Ipudrom bpaitns, ¢
HCIIONIF30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOIEAYPH OLCHUBAHUS PE3YNbTATOB OOydeHHS HHBAIHMAOB U JHI[ C OTPAaHHMYCHHBIMU BO3MOXHOCTSIMU
3J0pOBbsl TPEIYCMAaTPUBAECTCSl HUCIOIb30BaHME MpenocTaBleHHbIX Yenl'Y umM COOCTBEHHBIX TEXHHUYECKUX CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHBIMH OCOOCHHOCTAMH. [Ipym HEoOXOIMMOCTH HWHBAIMIAAM H JIHIAM C
OTPaHWYECHHBIMH BO3MOXHOCTSIMU 3JIOPOBBS IIPENOCTABIECTCS JOMOJHUTENBFHOE BpeMsl UIS MOJTOTOBKHM OTBETa HA 3aJaHMUS,
IpoLeAypa OLEHUBAHUS PE3yIbTaTOB OOYUEHUs O AUCHUILTHHE MOXKET IPOBOJUTHCSA B HECKOJIBKO ITAMOB.

© ®I'BOY BO «Henl'V»
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Tea', 2026 r.H., ouHas popma o0yuyeHuUst

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) 10.A. Jlynunkas

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