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1. IEJIX OCBOEHUA N CHUIIJINHBI

Hemsavu muctmmmras! «@r3nka Ga3oBBIX Iepexo10By» SBIETCS TeOpeTHIecKas MOArOTOBKA (DH3UKOB B OBJIAICHUH
3HAHUAMH O (PU3MUECKUX IPOIeccax, (pa30BbIX MPEBPANICHUH, IPOUCXOAAIINX B IPUPOLE, U (POPMUPOBAHHE THATICKTHKO-
MaTepHaIICTHYECKOTO MUPOBO33PEHHS MarkCTpa, €ro NPaBUIILHOTO MIPEICTaBICHHS O B3aUMOCBSI3H Pa3IMYHBIX pa3/elioB
TEOPETHIECKON (PHU3MKH.

OcHOBHBIE 3aa4l JUCHHUIUINHEL:

0 INoBbIIeHHEe TPAMOTHOCTH CTYACHTOB B HCCIEJOBAaHUU Pa3HOBUIHOCTEH (ha30BBIX MEPEeXO0B HAOTIONAIONIUXCA B
KOH/ICHCUPOBaHHBIX CPEAaX.

0 OBnajieHHe HaBBIKAMH COCTaBIICHUS YPABHEHUIl COCTOSIHUS KOHJEHCHPOBAHHBIX CpE.

O OBnaseHne HaBBIKAMH pacueTa (pa30BBIX JHArpaMM BEIIECTB.

0 OBnazieHHe HaBBIKAMH HCCIICTOBAaHUA (ha30BBIX MEPEXOAOB 2-TO POAa ¢ MOMOINBI0 Teopun JlaHnay.

PeSyJ'ILTaTLI 06y‘lCHI/I${ O IUCUUINIMHE HAITPaBJICHBI HA JOCTHUXKCHUC NHAUKATOPOB!

ITK-2.1. O6namaet 3HaHUSIMHA OCHOBHBIX TEOPETHYESCKUX MOJIOKEHUN U METOZIOB B 00JIaCTH (HU3UKU
HAHOCTPYKTYPUPOBAHHBIX MaTEPUAIIOB.

[1K-2.2. leMoHCTpHUpYeT yMeHHs cOOpa 1 aHanu3a HHGOPMALMHU [0 TEMATHKE IIPOBOJUMBIX HayJHBIX HCCICAOBAHUMH B
obmacTu GpU3NKH HAHOCTPYKTYPHPOBAHHEIX MaTEPHAIIOB

ITK-2.3. ImMeeT mpakTH4eCcKuii ONBIT (HAaBBIKN) MIPOBEICHHS HAYIHO-HCCIIEIOBATEIHCKAX PAOOT B 00JIacTH (HDU3UKH
HAHOCTPYKTYPUPOBAHHBIX MaTEPUAIIOB

2. MECTO JUCIIUMIIJIMHBI B CTPYKTYPE OITIOII

[uxa (pa3aen) OIOIL: | b1.B.05

2.1 TpeOoBaHus K NPeABAPUTEILHOI IIOAT0TOBKe 00y4arolerocs:

Jlnst yenemHoro ycBoeHust AUCHUILTNHEL «Pu3nKa (azoBEIX Iepexoa0B» 00ydaromyecs JOKHBI N3YydUTh TAKHE
JUCIUIUIAHBI, KaK MATeMaTHIECKUH aHaIHu3, IPOrpaMMHUPOBaHKE, (DI3UKA KOHICHCHPOBAHHOTO COCTOSHHS BEIIECTBA,
YHCIICHHBIC METO/IbI (PU3UKH, (ha30BbIE IPEBPAIIECHHS B TUCHEPCHBIX CUCTEMAX.

dazoBbIe MPEBpAIICHUS B IUCITICPCHBIX CUCTEMAX

CoBpeMeHHBIE TEXHOJIOTHH TI0MCKa H 00paboTKH HH(OPMALIIH

O6pa3oBaHue KPUCTAIOB

2.2 JIucuMnJuHbI M NPAKTHKH, 1JIS KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOAYJ/Is1) HEO0OX0AUMO KAK
npeauiecTByouiee:

JucrmmmHa «Pm3uka (a30BEIX MEPEX0T0B)» CBA3aHA C UCIMIUIMHAMHI: COBPEMEHHBIE MPOOIeMbl (PU3UKH, CEMHHAp 110
HAyYHBIM HAIlpaBICHUSM, HAyIHO-HUCCIIEIOBATENbCKasl paboTa.

IToaroToBka K MpoIeaype 3alUTHI ¥ 3aIIUTa BRITYCKHON KBATH()UKAIIMOHHONW pabOTHI

ITpousBoacTBeHHAs MpaKTHKA (IPEIIUITIOMHAS IPAKTHKA)

ITpousBoACTBeHHAs NMPaKTHKa (HAydHO-HCCIIE0BaTeIbCKas paboTa)

3. KOMIIETEHLIMU OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUC LM ITIMHBI
(MOJYJIS)

IIK-2: CnocodeH kK aHAJIN3Y JAHHBIX HAYYHOI JIUTEPATYPbl, HAYYHO-TEXHHYECKOI JOKYMEHTALMH, TPYTHX
HH(}pOpPMAIHOHHBIX pecypcoB H ()OPMYJIHPOBKE HA €0 OCHOBE 32/1a4, CBSI3AHHBIX ¢ peaju3anueii npogeccnoHaIbHBIX
ynxumit

3HaTh:

s moctmxenns I1K-2.1: ocHOBHBIE TeopnH M MOJIeH (ha30BBIX MPEBPAIICHHUH, IIPOTEKAIONIHNX B Ta3axX, KHUIKOCTAX,
TBEPIBIX TElaX

YMmers:

Jnsa noctmxenus [1K-2.2: ucnonp30BaTh 3HAaHUS B IPAKTHUECKON IESTETHHOCTH B O0JIACTH OTIMCAHUS U TIOCTPOSHHUS
(ha3oBBIX qHArpaMM

Baanernb:

© ®I'BOY BO «Henl'V»




B

MUMWHOBPHAYKHN POCCHUU

denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
y4pekaeHHe BBICIIEro 00pa30oBaHus

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouast nporpamma aucrummsel "®usnka GazoBEIX nepexo10B" MO HAIPABICHHIO OJATOTOBKH (CHEHaIbHOCTH)
03.04.02 "®usuka" HanpasieHHOCTH (Tpoduitio) Ousrka HOBBIX MaTepuanoB U BeICOKHX TexHosoruit ®I'6OY BO

ctp. 4
«Yenl'¥»

Hnst noctmxenus [1K-2.3: HaBbIKaMu TOCTAHOBKH 3a71ad B 00JIACTH MCCIIEA0BaHMS (Da30BBIX NMPEBPAILICHUH, MPOTEKAIONINX B
KOH/IGHCUPOBaHHBIX Cpeaax

B pe3yiabTaTe 0CBOCHHS JUCHMILINHBI 00y4YaOLIUICSI J0JKEeH

3.1

3HaTh:

3.1.1

OCHOBHBIC ITIOHATHA (l)I/ISI/IKI/I (ba30131>1x nepexoa0B, Nx KJ'IaCCI/I(I)I/IKaI.II/IH u OCO6CHHOCTI/I; MCTOIbI COBpeMeHHOfI
Hay‘IHO-HCCHeIIOBaTeHBCKOﬁ JCATCIBHOCTH,

3.2

Ymern:

3.2.1

MIPUMEHATH Ha NPAaKTHKE [IEPBOHAYAIBHEIE CBEACHNUS O (hH3HKe (ha30BBIX IEPEXOI0B, MOIEIUPOBATh (pa3oBbIe
MIPEBPAICHNS, CTPOUTH (ha30BbIE JHArPAMMBI; CBOOOTHO OPUEHTHPOBATHCSA B COBPEMEHHBIX IPobIeMax
¢busuxy;

3.3

Buaagern:

33.1

3HAHUAMH OOIIEHAYIHON U CTICIHAIIEHON TEPMUHOJIOTHH B 0071acTH (DU3UKH (ha30BBIX MEPEXOT0B, IPHEMaMHU

(busuky.

nocTpoeHus Ga3oBbIX AUATPaMM; COBPEMEHHOI nH(popManuel o HoCIeTHUX JOCTIKEHUIX B 001aCTH

4. OFLEM JUCUMILIMHBI (MOLY.JIST)

O6wasn TpyaoemKocTb

33ET

YacoB 1o yueOHOMY MJIaHy 108 Bunpl KOHTpOIS B cemecTpax:
B TOM YHCJIC
AyIUTOPHBIE 3aHATHS 28 9K3aMEeHBbI 2
caMocCToATenbHAs paboTa 58,7
4acoB Ha KOHTPOJIb : 18
KOHTaKTHas pabora: 31,3
HKP: 3,3
5. CTPYKTYPA U COAEP)KAHUE JTUCIUITIJIMHBI (MOJAYJIS)
Kon HanmeHoBaHHe pa31eoB U TeM /BH] 3aHATHS/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Pasnes 1. BBenenne. OcHoBHBbIE cBeleHUs 0 (a30BbIX Nepexoaax

1.1 IIpeamer dusnka ha3oBbix nepexonoB. Knaccudukarms $ha3oBbIx 2 1 JIT.1 JI1.2 JI1.3
nepexonoB. XMMHUUecKHii moteHnuai. PaBHosecue das. IIpasuio das JI1.4J12.1 J12.2
I'm66ca u quarpamma paBHOBecus. YpaBHeHue Knaiinepona — Knaysuyca. J12.3J12.4
TepmoarHaMUYecKast yCTOHYHMBOCTE (a3. YpaBHeHHe DpeHdecta. /JIek/ 212233

1.2 OcCHOBHbBIE YpAaBHEHUS CTATUCTHUYECKOH TepMOIMHAMUKU. BTopoit 2 1 JIT.1 JI1.2 J11.3
BUpPHATBHBIA K03 urueHT. JKecTkre cheprueckne MOJIEKYIIBI CO J11.4J12.1 J12.2
cnabeiM nputTshkeHneM. Mogens Jlernapaa-Zlxxosca. M3otepmsl Ban-nep- J12.3712.4
Baainbca u npaBuiio Makcsemia. Kpurnueckas Touka ypaBHeHus Ban-aep 213233
-Baanbca. 3ak0H COOTBETCTBEHHBIX COCTOSHHUH. /JIek/

1.3 I'paduaeckoe mocTpoeHre TepMOANHAMIYECKHUX ITOTEHITNATIOB. 2 2 JI1.1J11.2 J11.3
CoOTHOIIEHUS MEXAY TePMOJUHAMUIESCKIMH TOTEHIHaTaMy. BeiBox JI1.4J12.1 J12.2
npasuia a3 ['n60ca. BoiBog ypasHenmii Knaiinepona — Knaizuyca u J2.3J12.4
Opendecra. BeiBo yCI0BUS TEPMOANHAMUYECKON YCTOWIHBOCTH (as. 213233
BeIpakeHUst 1711 CTATUCTHYECKOTO M KOH(OUTYPaIMOHHOTO MHTETpaIa.

BbIBOI TEPMOIHHAMUYECCKUX (PYHKIMH B PAMKAX MHKPOCKOITHYECKOTO
npubxenus. /TIp/
1.4 OcHoBHBIE cBeieHus 0 (a30BbIX nepexonax /Cp/ 2 16 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2
J12.3712.4
31323354
Pasnen 2. YpaBuenus cocrosiHus. I'a3el. JKuakocru. TBepasie Teaa.

2.1 YpaBHEHHE COCTOSTHUS peanbHOro raza. CTpoeHHe MPOCTHIX KHUIAKOCTEH. 2 2 JIT.1 JI1.2 J11.3
I'unoresa @penkens. @yHKLIUA paAuaIbHOIO pacnpenencHus. Meron JI1.4J12.1 J12.2
KOPPENATHBHBIX (DyHKIUH. CBsI3b TEPMOANHAMUYECKAX XapPAKTEPHCTHK J12.3 J12.4
cucTeMbl ¢ QYHKIUSIMU pacnpeneneHus. /Jlex/ 212233
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2.2 TepmoanHaMuyeckasi TEOPHUS BOSMYLICHHS JUIsl pEaJIbHOM JKUIKOCTH. 2 JIT.1 J11.2 J11.3

YpaBHEHHE COCTOSHHS B MOJENH KUIKOCTU TBEPABIX cep. /JIex/ JI1.4J12.1 J12.2
JI2.3 J12.4
313233

2.3 IloTrennuansl B3aUMOACHCTBHS B TBEPABIX Tenax. IOHHbIE KPUCTAIUIBI. 2 JI1.1J11.2 J11.3
MonekynsapHsle KpucTaiuisl. Meransl. BanentHele kpuctauisl. Bkiuan JI1.4J12.1 J12.2
HYJIEBBIX KoJieOaHUH B ypaBHEHUE cocTosiHUs. CBOOOTHAS SHEPTUS J2.3J12.4
KPHUCTAJNINUECKON PEIIETKY U YpaBHEHUE COCTOSIHUSA B 0102233
KBa3UTapMOHIYECKOM IpuOmmkeHnd. Huskue, BEICOKHE TeMIepaTypsl.

Teopuu [lebas u DitHiureiina. /Jlex/

2.4 OmnpezneneHue KPUTUIECKUX ToYeK ypaBHeHUs Ban-nep-Baannbca. BeiBon 6 JI1.1 JI11.2 JI1.3
3aKOHA COOTBETCTBEHHBIX COCTOSIHUI. BBIBOJ ypaBHEHHSI OCHOBHOTO JI1.4J12.1 J12.2
COCTOSIHUS B MOJIENIU IIPOCTOM KUJKOCTU. Y PaBHEHHUSI COCTOSIHUS B JI2.3 J12.4
TBEPABIX (METATMUECKIX, HIOHHBIX, MOJIEKYISAPHBIX, KOBaJICHTHBIX ) 212233
KpHucTaiax. BelBecTu BbIpaXkeHUs 1151 pABHOBECHOTO MOJYJISl YIPYTOCTH
B Pa3IMYHBIX TBEPIBIX KpHUcTamiax. ONpeaeinnTh BKIa ] HyJIeBBIX
KoyieOaHMI B ypaBHEHHE COCTOSHHS TBEPABIX KPUCTAILIOB. YHCIEHHO
MIPOMOJETUPOBATH TEMIIEPATYPHOE MOBEIECHHIE PEIIETOYHON
TEIUIOEMKOCTH B puOmKeHnsx Jlebas u DuHmreina. /TIp/

2.5 VYpasrenus cocrosaus. I'a3sl. XKunkoctu. Teepapie Tema /Cp/ 19 JI1.1J11.2 J11.3

JI1.4J12.1 J12.2
J2.3J12.4
212233524
Paznen 3. OcHoBHBIe TeopuH (a30BbIX EPEX010B

3.1 Kpurnueckue Touku. [lapamerp nopsinka. Kputuueckne nHIEKCHI. 2 JIT.1 JI1.2 JI1.3
I'mnotesa momo6us (cketinuara). Koppemnsmum, KopenIauoHHas JIHHA. JI1.4J12.1 J12.2
IMapamarnernsm. @ynkims bpuirosna. HamMarHnaeHHOCTb. J2.3J12.4
Temmnepatypa Kropu. MarauTtHas SHTpOIus. BiavsiHue MarHUTHOTO 213253 54
noyst. /JIex/

32 ITpupoga MosIeKyIIpHOTO 10JIsl. AHAIUTUYECKOE PEIIEHHE OJHOMEPHOU 2 JI1.1J11.2 J11.3
Mozenu Msunra. JIBymepHas moaens M3zunra. ['amMunbsTonuas u JI1.4J12.1 J12.2
cTaTucTHYecKas cyMMa mMojenu M3unra. /Jlex/ J12.3J12.4

31323354

33 Meton Monre-Kapio u anroputm Merporunuca. ['amMunsToHHaH MOAETH 2 JIT.1 J11.2 J11.3
Ilorrca. ®a3oBasg AuarpamMma 4HUCIIO CIIMHOBBIX COCTOSHUM — JI1.4J12.1 J12.2
pasmepHocTh cucteMbl. Kymynsiutel bunaepa. I'amMmunpToOHHaH Moienu J2.3J12.4
Ieitsentepra. XY u tpexmepHas monens [ eizenbepra. CiyqaiiHas 01223354
reHepaIys 3HaUeHUI CIMHOBBIX KOMTIOHEHT SX, Sy u Sz. OOMeHHbIe
MHTErpajibl MAarHUTHOTO B3aumoencTsus. [lepexonpl ¢
O/IHOKOMITOHEHTHBIM ITapaMeTpoM nopsiaka. Kpurepuu npuMeHuMOCTH
teopuu Jlanmay. CHCTEMBI ¢ KOIJIEKTHUBH3HPOBAHHBIMHE AJIEKTPOHAMH.

Iorenman cBo6ogHOM 3HEprun. DITYKTYaIlH CIIHHOBON MIIOTHOCTH.
MeTtaMarHuThli epexoa. Y clnoBUsl BOSHUKHOBEHUSI METAMAarHUTHOTO
nepexona. /JIex/

34 Kpurnueckne HHAEKCH U COOTHOLIEHUS MEX Iy HUMU. BbIBOJ 6 JI1.1J11.2 J11.3
BBIPa>KEHUH 1JI1 HAMarHUYEHHOCTH, TEIUIOEMKOCTH U 3HTPOIIMHU B J11.4J12.1 J12.2
MpUOIIMKEHUH TEOPUU MOJIEKY/ISIPHOTO OIS, YUCTIeHHOE pelieHe J2.3J12.4
nByMepHo# mojenu U3unra. Paccuntars Bce BO3MOXKHbBIE SHEPTUU 213233
B3aNMOJACHCTBHS MEXIy OMMKaHIINMH COCEAIMH Ha KBaJpaTHON
pemrerke B Mozenu M3unra. Mcxons U3 TepMoIHHAMHYECKUX
CcO00pakeHUH, OTYIUTh BBIPAXKEHHUS TSl TEINIOEMKOCTH U
BOCIIPUIIMYHBOCTH B paMKax KBaJPaTHYHBIX (ITyKTYaIllid SHEPTUH U
HamarandeHHocty. [lonpoOHoe onucanue anroputMa MeTporonuca.

OcHOBHBIE 0COOEHHOCTH MUKPOCKOIIMUECKUX Moaenel M3unra, IoTTca,
XY, Ieitzenbepra. DHepreTHUYECKUE U MArHUTHBIC KYMYJISIHTBI bunepa.
Kpurepuu Cronepa. BeiBox ycinoBuil BOSHUKHOBEHUSI METAMArHUTHOTO

MOBE/ICHUS HCXOJIS U3 CTEIIEHHOTO PA3I0KeHUS CBOOOIHON SHEPTUH MO

napameTpy nopsaka -Hamaraudensoctu. /Ilp/
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3.5 OcHoBHBIE Teopun (Ha3oBbIX mepexoaoB /Cp/ 2 23,7 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2

JI2.3 J12.4

01223354
Pasnen 4. Unas koHTaKTHas1 padora

4.1 WunuBrayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /UKP/ 2 3,3 JI1.1J11.2 J11.3
JI1.4J12.1 J12.2

J2.3J12.4

013233 54 35

6. POH/I OUEHOYHBIX CPEJACTB

6.1. Hepeqem, BU/I0B OLI€CHOYHBIX CPE/ICTB

Otuertsl o 3aa4aM. Tect. Bompock! k 3x3ameny.

6.2. TunoBblie KOHTPOJIbHBIE 3a/1aHUA U UHbIC MaTepUaJIbl 1] Telcymeﬁ aTTeCTallun

TunoBble KOHTPOJIBHBIC 3aJJaHUS ¥ UHbIE MaTepUabl 1Jis TEKyIIeH aTTecTaluu rnpeacraBieHbl B oHaax OleHOYHbIX

CpencTs

ITpumep TecTOBOIO 3aJaHUs:

1. Kaxue U3 nepednciieHHBIX (ha30BBIX MEPEXOH0B ABIIOTCS (pa30BBIMHU IEPEX0aMHy IIepPBOTO poja?
a. IIaBJIeHUE

0. cyonmuMaIus

B. (heppoMarHUTHEII ITepexos

T. TIEPEXOJ] TeTHs B CBEPXTEKydIee COCTOSHUE

2. Ilpu (a30BBIX ITepexoax MepBOTO POa NU3MEHSIOTCS:
a. yAeNbHas SHTPONS

6. ynenbHbI 00bEM

B. YACNBHBIE TEIIOEMKOCTH

T. TepMHIUecKre K03 HUIIHEHTHI

6.3. TunoBblie KOHTPOJIbHBbIC BOIIPOCHI M 3a1aHUSA N/ HpOMe)KyTO‘lHOﬁ aTrrecranmumn

TunoBbie KOHTPOJILHBIE BOIPOCH! U 3aAaHUS ISl IPOMEKYTOYHON aTTecTalluy IpeacTaBieHsl B @OHIaX OIEHOYHBIX

CpencTs

BOHPOCBI K 5K3aMCHY

XN kWD~

Knaccudpukanus §pa3oBbIX nepexoqoB. XUMAYECCKHN TOTCHIHA.

IpaBuio ¢a3 ['mbOca u grarpaMma paBHOBECHSI.

TepMoamHAMHUYECKast YCTOHIMBOCTE (a3.

Vpasuenue Kinaiinepona — Knaysuyca. Ypasuenue Dpendecra.

OCHOBHBIE YPaBHEHUSI CTATUCTUYECKON TEPMOIMHAMHKH.

Bropoit BupnanbHbI K03 QUIHEHT.

W3otepmbl Ban-nep-Baanbca u npaBuno Makcsemna. Kpuruueckas Touka ypaBHeHus Ban-nep-Baanbca.
3aKOH COOTBETCTBEHHBIX COCTOSHHNA. YpaBHEHHE COCTOSHUS PealbHOTO rasa.
CrpoeHne MPOCTHIX KHUAKOCTEH.

Merton KOppeNATHBHBIX (YHKIIHH.

CBA3b TEPMOJMHAMHYECKUX XapaKTEPUCTUK CUCTEMBI ¢ (QYHKIHSIMHU PacIpeieneHHs.
TepMoauHaMHUYecKasi TEOPUsl BO3MYILIECHHS I pPeaTbHOM JKUIKOCTH.

VYpaBHEHHE COCTOSHUS B MOJENH KUAKOCTH TBEPABIX chep.

B3anmopeiicTBIS B TBEpABIX TeNlaX: HOHHBIE KPHCTAIUIBI, MOJICKYIIPHBIE KPHCTAJLIBL
B3aumopeiicTBHs B TBEpAbIX TeNlaX: METAIUIbI, BaIEHTHBIE KPHCTAILIBL.

CB0oOO/HAsT SHEPTUsI KPUCTAIUIMUECKON PEIETKH U ypaBHEHUE COCTOSIHHS B KBa3HTaPMOHHYECKOM IPHOIMKCHUH.
Huskue, BEICOKHE TeMIIepaTyphl.

Teopun [lebast u DHUHIITENHHA.

Kpusble nmnasnenus: merof JInHaemaHa.

Kpussle mnasnenus: ypaBHeHue CaliMoHa.

Pacuer (a30oBBIX AuarpaMM BEIIECTB.

Kputnueckue To4uku u napameTp nopsiika. Kpurnyeckne MHIEKCHI.

© ®I'BOY BO «Henl'V»




MUMWHOBPHAYKHN POCCHUU

denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
y4pekaeHHe BBICIIEro 00pa30oBaHus

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

B

Pabouast nporpamma aucrummsel "®usnka GazoBEIX nepexo10B" MO HAIPABICHHIO OJATOTOBKH (CHEHaIbHOCTH)

03.04.02 "®usuka" HanpasieHHOCTH (Tpoduitio) Ousrka HOBBIX MaTepuanoB U BeICOKHX TexHosoruit ®I'6OY BO crp. 7
«Henl'V»
23. I'mnotesa momo6ust (ckeinuara). Koppernsmn, KOpeIuIAMOHHAS IJIHHA.
24. Teopust cpeaHero moss.
25. Mopens M3unra. OnHoMepHas ¥ IByMEpHast Mojieib. AIroputM Merponuiuca.
26. Monens ITotrca. Monens ['eiizenoepra.
27. Teopus Jlannay: nepexo/pl ¢ OJJHOKOMIIOHEHTHBIM ITapaMeTpoM IOpsiiKa, KpUTEPUU MPUMEHUMOCTH TEOPUU
Jlannay.
28. Teopus Jlannay: kputHdeckasi 001acTh, IEPEXOIbI ¢ MHOTOKOMIIOHEHTHBIM TTApaMeTPOM MOPSKA.
29. OnykTyanuu BOIM3M TOYEK (ha30BBIX IEPEXOIOB.
30. Mogenb 30HHOIO MeTaMarHeTu3Ma.

6.4. Kputepun oueHuBaHus

Ha sk3ameHe cTyeHThI JOKHBI OTBETUTH Ha JBa BOIpOca OUJIeTa M PELINTh OJHY COAep KalIylocs B OujeTe 3a1auy.
O1eHKa Ha 9K3aMEHE BBICTaBIISETCS [0 PE3yAbTaTaM CeMH KOHTPOJBHBIX MEPOTIPUATUH, CAaYHM TPEX OTYETOB, OTBETA HA TPU
BOIIPOCA U PELIEHUS 3a/1a4H.

O1eHKa «OTJIIMYHOY BBICTABIISIETCS, €CIIM CAAHBI TP OTUETa, IPABUIILHO pellleHa 3a/1a4a, U JaHbl TOAPOOHBIE OTBETHI HA TPH
BOTIpOCA, COIepKAIUXCs B OriieTe (BO3MOKHO HaJIMUMe MENKUX HETOYHOCTEN B OTBETaX).

OLeHKa «XOPOLIO» BBICTABIISIETCS, €CIIM CAAHBI TPU OTYETA, IPABUIILHO PEIlleHa 3aJaua, U JaHbl OTBETHI HA TPU BOIPOCa,
coJieprKaImxcs B Ouiere, OAHAKO HE JOCTATOYHO MOJHBIC WIIH C METIKHMH OIIHOKaMH.

O1eHKa «yIOBJIETBOPUTENHHO» BBICTABIAETCS, €CIH MOTHOCTHIO OTCYTCTBYET MOJIOKUTEIBHBIN Pe3yAbTaT M0 OJHOMY U3
CEMH KOHTPOJIbHBIX MEPOIIPUATHH, a BCE OCTaJIbHbIE MPEACTABICHBI IPABUIIBHO, T.€. HE CZJaH OJUH OTYET IO MPAaKTUYECKOMY
3aJ1aHUIO, IOJIHOCTBIO HET OTBETAa Ha OJIMH BOIIPOC WX HEIIPABUIIBHO pEILEHA 3aJaua.

Or1eHKa «HEYIOBIECTBOPUTEIHHOY» BBICTABILSIETCS, €CIIU U3 CEMH KOHTPOJIBHBIX MEPOIIPUATHIA 1T0 IBYM WM OoJiee IOTydeH
OTPULIATEJIbHBIN PE3yIIbTaT.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI1.1 | Berukos U. B. Ousnka Gpa3oBbIX MEPEXOA0B: TEKCTHI JEKLUI YensaOUHCK : 9bC
(https://library.csu.ru/rbooks2/view2? H3natenbcTBO
code=texts/emc/000015/bychkoviv) YemstOuHCKOTO
TOCYyHapCTBEHHOT
0 YHMBEpPCHTETA,
2009
JI1.2 |Ieiicaxosud 0. T'., | ®u3nka KOHJCHCUPOBAHHOTO COCTOSIHUS: (Pa30BbIC IEPEXOIBI. HoBocubupck : 9bC
Oummmonosa H. M. | Marsetnku. CBo#CTBa ANAIIEKTPHUKOB: yaeOHOE mocodue HoBocubupckmii
(https://biblioclub.ru/index.php?page=book&id=576457) rOCYIapCTBEHHBI
1 TEXHUYECKUU
YHHUBEPCHTET,
2018
JI1.3 | Bumskos C. A. ®Da30BbIe NEPEX01bl MOJUMEPHBIX CUCTEM BO BHEIIHUX IOJAX CaHKT- 3bC
(https://e.lanbook.com/book/211370) IetepOypr :
Jlans, 2022
JI1.4 | Mymmnkos H. B. MarseTn3M 1 MarHUTHBIE (Da30BbIe TIepexoasl: yaeOHoe ocodbne | ExatepunOypr : 3bC
(https://biblioclub.ru/index.php?page=book&id=695525) W3natenscTBO
Ypansckoro
YHHBEPCHUTETA,
2017
7.1.2. JlonoJHHUTENIbHAS JTUTEPATYpPa
ABTOpBI, 3arnaBue W3narenscTBo, Pecypc
JI2.1 | ba3apos H. I1, TepMmoauHAMUKa U CTaTHCTHYECKas (GU3UKA: TEOPHUS Mocksa :
I'eBopxsa 3. B., PaBHOBECHBIX CHCTEM : ydeOHOe ocoOue ATl CTyAEHTOB By30B WznarenbcTBO
Hwuxomaes I1. H. MI'V, 1986
J12.2 |[Matamuuackuii A. 3., | ®nykryarimoHHas Teopus (Ha30BbIX IEPEXOI0B Mocksa : Hayka,
IToxpoBckuit 1982
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype

JI2.3 | U3romoB 10. A, ®Da30BbIe NEPEXOIbl U CUMMETPHSI KPUCTAILIIOB Mocksa : Hayka,

ChIpoMATHHKOB B. 1984

H.
JI2.4 | Kamunos U. K., @PazoBbIe EPEX0/Ibl U KPUTHUECKUE SIBICHUS B Maxaukaa:

Kazbexos A. T. KOHJICHCHPOBaHHBIX cpeaax: (UK paboT) [AHL] PAH],

2002

7.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

D1 |Jlanb [DnekTpoHHBIH pecypce] : anekTpoHHO-0ubaroTeunas cucrema (ObC) / m3natensctBo Jlane. URL:
http://e.lanbook.com/

D2 | YHuBepcuTeTcKkas OMOIMoTeKa OHIaiH [ DIeKTPOHHBIH pecypc] : aaekTpoHHo-0ubmmoteunas cuctema (OBC) / 000
Jupexrtmenua [Ma6mumunar. URL: http:/biblioclub.ru/

93 | IOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-0nbmroTeuHas cucrema (IbC) / m3natensctBo Opatit. URL:
https://urait.ru

D4 | Znanium.com [DaeKTpOHHBIN pecypc] : a1eKTpoHHO-0ubnmoteunas cuctema (ObC) / HayuHo-u3aaTenbekuil neHTp
NH®PA-M. URL: http://znanium.com/

95 | eLIBRARY.RU [DnekTpoHHEIH pecypc] : anekTpoHHas oudmnoteka / Hayd. anekrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepedyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHune

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

LibreOffice

OpenOffice

Ubuntu Linux

1O Kaspersky

7.3.2 TIpodeccnoHaTbHBIE 6a3bI JAHHBIX 1 HH(OPMAIIMOHHO-CIIPABOYHbIE CHCTEMBI

1. DnexTpoHHBIH KaTaxor HaydHO# O6nbnuorexnu YenlY [DnexTpoHHSIH pecypc] : 6a3a ganHbIxX / Yensd. roc. yH-T. —
Yensgounck, 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. anrn. — Pexkum mocTymna: TOJIbKO K3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : myapTuaMCIUILITHHAPHAS pedepaTuBHast 6a3a naHHBIX / kommanus Thomson Reuters. — Pexxum noctyma:
Jui 3aperucTpup. nonb3osatenei Yenl'V. — TekcT : 31eKTPOHHBIN.

4. Scopus : pedepatuBHas 06a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anri. — Pexxum moctyna: mis
3apeructpup. nosub3oparenei YenlV. — Teker : 3eKTPOHHBIN.

5. Springer Link : [caifr]. — URL: http://link.springer.com/ — SI3. anrsn. — PexwuM nocTymna: i1 3aperucTpup. MoJIb30BaTenei
UYenlV. — TekcT : 21eKTPOHHBI.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOJY JIS)

OcBoeHUE AUCIUILTIHBI OCYIIECTBIISIETCA B YIeOHOH ayJUTOPHH IIEPBOTO KOPITYCa, PACCINTAHHOH Ha 25 CTYIEHTOB.

Hcrionp3yroTest 3MeKTPOHHBIN YHTATBHEIN 321 HaydHoH Oubmmorexn Yenl'Y (ayauropus 206) u yaeOHast mabopaTopus
BBIYHUCIIUTENBHOHN (pu3uku kadenpsl TeopeTudeckoil pusuku (ayauropus 222) 11 caMOCTOATENbHON pabOTHI CTy/IEHTa,
OCHAIIICHHbIE TIEPCOHAILHBIMI KOMIIBIOTEpaMH, MYJIbTUMEIMHHON annaparypoil. B aynmuropusx obecnieden goctyn K
Pa3IMYHON CIPaBOYHOM JINTEpATYpe, SHIUKIONCIHIM, OHOIHOTpadMuecKUM 1 ITOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
nH(pOpPMANMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUA 1JIS OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUITIMHBI (MOAY JI5T)

OcBoeHnue coepxaHus yaeOHOH qucruumHbl «Pu3rKa (Ha30BEIX MEPEXOT0BY OCYIIECTBISETCS Ha JICKIHAX, IIPAKTHIECKHAX
3aHATUSAX U B IIPOIECCE CAMOCTOSTENBHON YIeOHO! AeSTEIbHOCTH CTYACHTOB.
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JlekIIMOHHbIE 3aHATHS 00ECIEYNBAIOT TEOPETHUECKOE H3YIEHHUE TUCIUIUIHHBI. OCHOBHBIMHU METOIaMH OOYHIEHHS SBIISIOTCS
MHPOPMALIMOHHO-00BCHUTENLHBIN 1 TPoOIeMHbIi. Ha nekuunsx nznaraercst OCHOBHOE CO/IEpKaHHEe TeM MPOTpaMMBl,
IIPOBOJIUTCS aHAJIU3 OCHOBHBIX MOHATUH M paCCMaTPUBAIOTCSI IPUMEPHI.

JIeKIIMOHHBIH MaTepya IBIIETCS BaKHBIM, HO HE €IMHCTBEHHBIM JUI YCBOCGHHS yueOHO nucruiuiHbl. Ero 00s3aTensHo
HEOO0X0AUMO JOMOTHUTH MaTePHUaIoM OCHOBHOW U TOTIOTHUTENILHON JTUTEPATYPHI II0 TEME.

[IpakTryeckue 3aHATHUS CAYXKAT IS 3aKPETUICHHs] TEOPETUUECKUX OCHOB, M3JIaraeMbIX B JIeKUusaX. Ha nmpakTnueckux
3aHATHAX 00ydaeMBbIe OBJIA/ICBAIOT OCHOBHBIMH METOIAMH 1 IIPHEMaMH pelIeHus 3a1a4. [ mpoBeieHns TeKyIIero u
MPOMEXYTOYHOTO KOHTPOJISI IIPOBOIUTECS KOHTPOJIbHAS pab0Ta M 3aIIUTHI 33124 M0 KaXKI0i TeMe MPaKTHUCCKUX 3aHATHH.
3amura 3a7a4d TO TeEMe MOIPa3yMeBaET pelIeHue 3aa4 U3 MPEI0KEHHOTO CITUCKA 3a/1a4 U YMEHHE OOBSICHUTD XOJ PeLIeHHUs
1-2 3amaq u3 Tembl. CrcTeMa KOHTPOJIBHBIX MEPOIPHUATHI JOJKHA 00ECIIeUUBaTh OOBEKTUBHYIO OLICHKY 3HAHUIT U HABBIKOB
CTYAEHTOB, CITOCOOCTBOBATH MOBHIMIECHUIO 3()(PEKTHBHOCTH BCEX BHIOB YICOHBIX 3aHATHI, BKIIIOUAs H CAMOCTOSTEIBHYIO
paborty.

BakHBIM MOMEHTOM IpY U3YYEHUH JIIO00H JUCIUITHHBI SBJSETCS OPraHu3alus cCaMoCTOsTeNbHOM padoThl. [Ipu ocBoeHnn
MaTepuala He CIIeIyeT CTPEMUTHCS K MEXaHMIeCKOMY 3alIOMHHAHHIO ITPUBEICHHBIX OIPEIeNICHNH, (POPMYITUPOBOK H
TIOJIOKEHHMH, ecn TpeOoBaHM K BaM mpsiMo He yka3sBaioT Ha 3T0. BriontHe a3 exTrBHOMN MOXKET OKa3aThCs IMOMBITKA
MIOHATH CYTh SIBIICHUS, BBIPAa0OTaTh CBOE OTHOILLECHHUE K HEMY, OTIMPAasiCh Ha MaTepHall, COIEpKaIUics B pEKOMEHI0BaHHOM
ymurepatype. Taxke peKOMEHAyeTCs pABHOMEPHO paclpelesTh Harpy3Ky CaMOCTOSITEIbHOIO O0YUEeHHUs B T€UEHHUE
ceMecTpa.

B ciryqae mpumeHeHus py 00Y4eHUN AUCIUIUTHHBI JJIEKTPOHHOTO 00YUIEeHUSs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHI 0011eHre 00yJaromuXcsl 1 MpenoaBaTesst OCYLIECTBIISIETCS B PEXKUME PEaTbHOTO BpeMeHH (OHIaiH-JIEeKIH
(BeOMHApBI), YaTHI, BUICO-KOH(PEPESHINN | JIp.) WIH OTJIOKCHHOTO BpeMEHH (CHCTEeMa ANCTaHIMOHHOTO 00ydeHns Moodle,
MS Office365, Gopymsl, 3IeKTpOHHAS 1TOYTA U IP.).

[Tpu oOydeHnn U1 C OTPaHUYEHHBIMHA BO3MOXXHOCTSMH 310POBBSI 3JIEKTPOHHOE 00ydeHHE, TUCTAHIIMOHHbBIE
00pazoBaTeNbHBIC TEXHOJIOTHH MPEIyCMaTPHBAIOT BOBMOXKHOCTH IIpUeMa-Tiepeiayi HH(pOPMAIUY B JOCTYITHBIX JUIS HUX
dbopmax.

Peanuzanus MTUCHUIUIMHBI C TPUMEHEHUEM JIIEKTPOHHOTO 00YUIEHUS, TUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHH (Hamnee
— 30, A0T) ocymectBnsiercss Ha ocHOBaHUHU «[10J103keHUs 0 peanan3aury OCHOBHBIX U JOMOJHUTENBHBIX 00pa3oBaTeIbHBIX
MporpamMM C IPUMEHEHHEM 3JIEKTPOHHOTO 00yJeHHUS M TNCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B (heepaTIbHOM
TOCYIapPCTBEHHOM OIO/DKETHOM 00pa30BaTENEHOM YIPEKICHUH BhICIIEro 00pa3zoBanus «UenssOMHCKU ToCynapCTBEHHBIH
yHUBEpCHUTET», «I1070kKEeHUs 0 MOpsIKe 3aueTa 00yIaromUMHICS IO OCHOBHBIM ITPO(}eCCHOHAIbHBIM 00pa30BaTeIbHBIM
mporpamMMam Beiciiero oopasosanus B ®I'bOY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTaHU3AIUAX, OCYIIECTBISIONINX
00pa3zoBaTeNBHYIO AEATEIEHOCTD, YIEOHBIX IIPEAMETOB, KYPCOB, AUCIUIUTHH (MOIYIIeH), IPaKTHK, TOTTOITHUTEIBHBIX
00pa3zoBaTeNbHBIX IPOTPAMM» IIOCPEACTBOM UIEKTPOHHOI HHPOPMaMOHHO-00pa3oBaTensHON cpenst PI'BOY BO
«Henl'V». B uckimrouutensHbIX cinydasx (hopc-mMaxop U T.I.) IpU pean3anud 00pa3oBaTeNbHON AITETLHOCTH C
npumerenueM D0, JIOT MoryT npruMeHsATh KOMIIOHEHTHI, HE BXOJISIIUE B TIEPSUCHD DIICKTPOHHOH WH(POPMAIIMOHHO-
00pazoBaTeNBHOM CpeIbL.

10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJINHBI OBYYAIOIIUMUCH C
HNHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE IUCIUIUIMHBI HHBAIHAAMH W JIMIAMH C OTPAaHWMYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBSl OCYIIECTBIAETCA C
UCIIONIb30BAaHUEM CIEHHATbHBIX TEXHWYECKHX CPEICTB U WH(POPMAIMOHHBIX TEXHOJOTHH, IPEeJOCTaBIIEeMBIX PecypcHBIM
y4e0HO-METOJUUYECKUM ILIEHTPOM IO OOYYEHHIO MHBAIUIOB M JIUI C OTPaHUYEHHBIMHU BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHUSAMH 3pEHHI H C
HapyIIeHUEM CIIyXa, ACCHCTUBHBIC MH()OPMAITMOHHBIC TEXHOJIOTHH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIUXCA C HApYIIEHUSIMU 3pEHHs Ha pabodumx MecTaxX AN MPOBEAEHHS MPAKTUYECKUX WU
7Ta00PaTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAIBLHOE IPOrpaMMHOE obecredeHue (IporpaMMma pedeBOH HaBHTaIWy,
pedeBbIe CHHTE3aTOPH, SKPAHHbIE JIYITH).

B yueOHble ayguTopuu obecrednBaeTCa OECHPENSATCTBEHHBIH JOCTYm Ui OOYJaroIMXCS C HMHBAIUAHOCTBIO K C
OTpaHMYEHHBIMU BO3MOJKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayguropuu, rie oOydaroTcsi MHBAIUABl U JIUIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYyCMAaTPUBACTCA COOTBETCTBYIONICE KOJMYECTBO MECT Ui OOYJaIOIUXCS C yIeToM
HapyILICHUH UX 3J0POBbS.

Jlis ocBOeHHs MUCHUIIIMHBI MHBAIHIAM M JIHLAM C OTPAHUYEHHBIMH BO3MOJKHOCTSMH 3[0pPOBbSl MPENOCTABISETCS AOCTYI K
MEeYaTHBIM HCTOYHHUKAM, MMEIOMMMCS B HaydyHOW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CHEIMANbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKHX W MPOTPAMMHBIX CPENCTB K 3JEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe d1eKTpOHHOTO TOKYyMEHTa B (hoHIe HayaHOU OnbnmnoTeku Yenl'Y win 21eKTpoHHO-ONOIMOTEUHBIX CUCTEMAX.
Y4ebHO-MeToAUYEeCKHe MaTepHanbl Uil OOydaromMXCs U3 4YUCIa HHBAIKAOB M JIHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3II0POBBSI TIPEIOCTABIAIOTCS B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHSAM HX 3I0POBbS M OCOOCHHOCTSM BOCIIPHATHS
nHpOopManHL.

JUis MHBaNMUAOB M JHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3JOPOBbSl OCBOCHHE AUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
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ITOJTHOCTBIO OCYHIECTBJICHO C UCTIOJIb30BAHUEM JTUCTAHIUOHHBIX O6paBOBaTeHBHHX TEXHOJIOTHH.

IIpy mpoBeneHUM IMPOMEKYTOUHOM aTTECTAlMU 110 JUCLUIUIMHE OOYydYalomMMCs C HHBAJIMAHOCTBIO M C OIPAaHMYEHHBIMU
BO3MOXXHOCTSIMH 3JI0POBbsl 00ECIEUMBACTCS 110 MX 3asABICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT HX
WHIVBHIYAIbHBIX OCOOCHHOCTEH HHCTPYKIHMH O TOPSIKE MPOBEICHUS MTPOMEXKYTOYHOH aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXXHOCTU OTBETOB Ha 3aaHMA (IMCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIBIOTEpE, MHChMEHHO mpudToMm bpaiins, ¢

HCIIOJIBb30BAHUEM YCIYI' aCCUCTCHTA, YCTHO).

HpI/I MNPOBCACHUHN IIPpOLCAYPbl OLCHUBAHUA PE3YJILTATOB 06y‘I€HI/IH HWHBAJIMAOB M JIMI C OrpaHUYCHHBIMU BO3MOKHOCTAMHU
3I0pPOBbA  MPEAYCMATPUBACTCA HCHOJIB30BAHUE MPEAOCTABICHHBIX Uen'Y wmiaum  COOCTBEHHBIX TEXHHYECKUX CpEaCTB,
HCO6XO,I[I/IM]>IX UM B CBA3M C HUX HWHAUBUAYAJIbHBIMHU 0COOEHHOCTSIMH. HpI/I HCO6XO,I[I/IMOCTI/I HHBaJILJaM MW JUloaM ¢
OTpaHNYCHHBIMH BO3MOXHOCTAMU 3J0POBbs IMPECAOCTABIIACTCA AOIOJHHUTEIBHOC BPEMA AJIA IMOATOTOBKMW OTBETA HA 3adaHMA,

npooeaypa OuCHMBaHUA PE3yJIbTAaTOB 06y‘ICHI/ISI MO AUCHUINIMHE MOKET MMPOBOJAUTHCS B HCCKOJIBKO JTAIlOB.
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03.04.02 ®dusuka, npopuas "OU3nKa HOBLIX MATEPHAJIOB U BBICOKHX TexHooruii'", PII/] " ®u3uxa
(pa3oBbIX nepexonos', 2026 r.H., ounas ¢popma 00y4yeHHs

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.B. CokonoBckuit

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