MUHHCTEPCTBO HAYKHU U BBICIIET'O OBPA3BOBAHU S POCCUMICKON ®EJIEPAIIN
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BATEIBHOE YUPEIKIACHHUE
BBICIIETO 00pa30BaHUS
«TonpATTUHCKUY TOCYIAPCTBEHHBI YHUBEPCUTET
- )
AOKYMEHT NOANUCAH
3NEKTPOHHOW NOANUCHIO

b1.B.JIB.08.01

(uHOeKc oucyuniunbl)

Ceptuduxar 0104768F0047AFD1BE4SAESSAETF34DD28
Bnapenew: Cenneanoe Anexcanap Cepreesuy
Dencrsutenen: ¢ 08.11.2022 ao 08.11.2023
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PABOYASA ITPOI'PAMMA JUCHUITJINHBI

BricokosHepreTuieckie MeTobl 00pabOTKU MaTepraioB

(HaumeHo8aHUe OUCYUNIUHDBL)

110 HAIpaBJICHUIO MTOATOTOBKHU
22.03.01 MarepuanoBeeHUE U TEXHOJOTMU MAaTEPUATIOB

HaIpaBJIEHHOCTH (TPOdHUIIH)
COBpeMeHHLIe MaTCpuraibl U TCXHOJIOTUH UX IIPOU3BOACTBA

®dopma 00yueHHS: OUHAS
I'ox Habopa: 2023
O6mas TpynoemMkocTs: 5 3E

Pacnpeneﬂeﬂne 9aC0B JUCHHUIIMHBI 11O CeMeCTpaM

Cemectp 7

®opMa KOHTPOJISI | DK3aMEH Hroro
Bun 3ansaruii
Jlexuun 36 36
JlaGopaTopHble 14 14
[IpakTueckue 14 14
PykoBoactso: PI'P
[IpoMexyTouHasl aTTecTalys 0,25 0,25
KonrakTHas pabora 64,25 64,25
CamocrosTenbHas padoTta 115,75 115,75
KonTposib
Hroro 180 180




PaGouyto mporpamMmy cocTaBuI(H):
Houent kadenpst HMuM, k.1.H. CenuBanoB A.C.

(OodicHoCcmb, yueHoe 36anue, cmenensb, Pamunus U.0.)

(OondxicHocmy, yueroe séanue, cmenensb, Pamunus 1.0.)

PeniensupoBanue paboyeil mporpaMmbl TUCIUIIHHBL:

X OtcyTtcTBYeT

Penensenr

(OondxncHocmy, yueroe séanue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma AUCHUILTHHBI cocTaBieHa Ha ocHoBaHUM PI'OC BO u yueOGHOro miaHa
HanpasieHusa noarotoBku 22.03.01 MarepuanoBeieHIE U TEXHOJIOTUHA MaTEPUAIOB

Cpoxk aeiicTBusi pado4eil nporpaMmbl IHCUUILIMHBI 10 «31» aBrycra 2026 r.

YTBEPX/IEHO

Ha 3acenannu kadenpsr «HaHoTexHONIOTUH, MaTepUATOBEACHUE U MEXaHUKa

(mportokodn 3aceqanus Ne 1 ot «30» aBrycra 2022 r.).



1. Lesb ocBOEHUST M CHUNIMHBI

[{enb — u3ydeHne COBPEMEHHBIX MTPEICTABICHII O KOHICHCUPOBAHHOM COCTOSTHHH
BEIECTBA, IPUHIIUIIOB CTPOCHUS M OCHOBHBIX (PU3HYECKUX CBOMCTB KOHJICHCHPOBAHHBIX
Ccpen.

3anauu:
1. W3zydeHue ocOOEHHOCTEN CTPOCHUS KOHACHCUPOBAHHBIX CPE.
2. H3ydeHue OCHOBHBIX (PU3NYECKUX CBOMCTB KOHAEHCUPOBAHHBIX CPEI.
3. H3yueHue METO0B MOJIEIMPOBAHNUS BHICOKOIHEPIETUUECKOIO BO3/IEHCTBUS HA KOH-

ACHCHUPOBAHHBIC CPEADLI.

2. MecTo nucuuiuinHbl (yueOHoro kypca) B crpykrype OIIOII BO

Jannas nucuuruivia (y4eOHbI Kypce) OTHOCUTCS K JUCIMILTMHAM 110 BBIOODY.

JlucuuninuHel, yaeOHbIe KypcChl, HA OCBOCHUHU KOTOPBIX 0a3upyeTcs JaHHAs AUCLU-
nHa (yueOHbIil Kypc) — MaTtepuanoBeieHne U TeXHOJIOTHH KOHCTPYKLIMOHHBIX Mate-
pHUasoB, CONPOTUBIIEHNE MAaTePUAIOB, (PU3UKA KOHJIEHCUPOBAHHOTO COCTOSIHUS.

JucuunianHel, y4eOHble KYpChl, JUJIi KOTOPBIX HEOOXOJMMBbI 3HAHMS, YMEHHS,
HaBbIKU, MPUOOpETaeMble B pe3yJibTaTe HM3YyYEeHHs] JAHHOW AMCHUILUIMHBI (y4eOHOTO
Kypca) — MeTo/ibl UCClieI0BaHUsI, KOHTPOJIS U UCTIBITAHUS MaTEPHAIIOB, METObI UCCIIE-
JOBaHUS, KOHTPOJISI U UCIIBITAHUSI MaTepuaioB 1, BBeJeHne B (PU3UKY HAHOKPHUCTAJIIOB.



3. Ilnanupyemble pe3yabTaThbl 00y4eHUs

®opMupyEMBIE U KOH-

WNHauKaTOpBl TOCTHKEHUS KOMITE-
TEHIUH

[Tnanupyemsle pe3yabTaThl 00Y-

TPOJIUPYEMBIE KOMIIETEH- YeHUS
(kKoJ 1 HANMEHOBAHUE)

805051

(Ko 1 HAMMEHOBAHUE)

Cnioco6eH ucnonp3oBath | WA-3nk.. Ynpasnser napamerpamu | 3HATh:

Ha MIPAKTUKE COBPEMEH-
HBIE [IPEICTABICHUS O
BIIMSIHUM MUKPO- U HAHO-
CTPYKTYpPBI Ha CBOWCTBA
MaTepuaioB, UX B3aUMO-
NEUCTBUU C OKPYIKato-
el Cpeaou, MOJISIMU,
SHEPreTUYECKUMU YaCTH-
LIaMU ¥ U3JIy4EHUEM

(TIK-2)

HUCXOAHOI'0 COCTOAHNA MaTCpUuaia u
HaHOMaTepHrajia U KOHTPOJIUPYET UX

CIOCOOBI UCTIOIB30BAHUS HA TPaK-
THKE COBPEMEHHBIX MPE/ICTABICHUI
O BIIMSHUYU MUKPO- U HAHOCTPYK-
TYpHI Ha CBOIICTBA MaTepHaJIOB, UX
B3aMMO/ICVICTBUH C OKPYKAOLIEN
Cpeoi, TOJIIMH , YaCTUIIAMU U W3-
JIYUYCHUAMU

VYMeTh:

KCIOJIb30BaTh HA TPAKTHKE COBPE-
MEHHBIE TIPE/ICTABIICHUS O BIUSHUU
MHKPO- 1 HAHOCTPYKTYPhI Ha CBOIA-
CTBAa MaTEPHUAJIOB, UX B3aUMOJEH-
CTBHH C OKPY>KaIOIIEH Cpenou, 1o-
JISIMU , YaCTUIIAMU U U3TTyYECHUSIMU

Bnanets:

CITOCOOHOCTH MCITOJIL30BaTh HA
MPAKTUKE COBPEMEHHBIC MIPEICTaB-
JIEHUS O BJIUSHUW MUKPO- U HAHO-
CTPYKTYpHI Ha CBOICTBa MaTepHa-
JIOB, X B3aUMOJICHCTBUHU C OKPY-
YKAKOWIEN CPEAOM, MOJIAMU, YACTH-
[IaMH U U3JTYYCHUSIMH




4. CTpyKTYypAa U cCoepKaHue TUCUUIIINHBI

Monayasb (pas-
Jen)

Buna yueOHoi
padoTsI

HaumeHoBanue TeM 3aHATHH
(yueOHoO¥ paboThI)

Ce-
MecTp

Oo0bem, 4.

Banasl

bBPC

HNHTepakTHs, 4.

DopMbI TEKYyLIET0

KOHTPOJIsl (Haume-

HOBaHHUE OLICHOY-
HOTI'0 CPe/ICTBA)

1. Konnencupo-
BaHHbBIE CPEIbI

Jlex
JIab
Ip
Cp

MeToabl MEXaHUKH CIUIOIIHBIX cpea. OCHOB-
HbIC TUTIOTE3b1. Touka 3peHus Ditnepa u Jla-
TrpaHXa Ha N3yYeHHUE JIBIKCHHS CIUTONTHON
cpensl. TpaexTopun yactul. JInHUM TOKa.
O06wEémHas crkopocTs nedopmanuii. be3pux-
pEBBIE U BUXPEBBIC ABIDKEHUS cpeapl. PacueT
JaMHUHApHOTO TeYeHHUs B KaBepHe. BBeaeHue
B KOHJCHCUPOBaHHbIE cpeabl. Kpucramnmye-
CKas CTPYKTypa, CHMMETpHUS B KpUCTAJUIaX,
JTudpakys B KprcTalliax, 3006l bpuiosHa.
Ocob6ennoctu amopdHbIx cpea. TeHzop cko-
pocteit nedopmarnmii. OcOOCHHOCTH, CBOM-
CTBa KOHJICHCHPOBAHHBIX CPE]I.

18
7
7

60

20
20

VYerHblit onpoc (co-
OecenoBaHme)
Bompocs! k 3a4ety

3. MonenupoBaHue
BHICOKOIHEPI €TH-
YECKHUX BO3JEH-
CTBHI Ha KOHJICH-
CUPOBaHHBIC CPEIIBI
B POrpaMMHOM
000I0UKEe Ansys

Jlex

JIab

Ip

Cp

1A
ITocemaemocTs

3aKOHBI COXPAHEHUSI MEXaHUKHU CIUTOLIHBIX
cpel. YpaBHEHUE COCTOSHUS TIPU BBICOKO-
SHEPreTUYECKUX BO3JeUCTBUSAX. Moaenupo-
BAaHHE BBICOKOOHEPreTUUECKUX BO3IECUCTBUI
Ha cpeay. MoaenupoBaHUE BEICOKOIHEPT€TU-
YECKHUX BO3JEHCTBUI HA KOHICHCUPOBAHHBIC
cpenpl. [IporpamMmmuas obomouka Ansys. Un-
CTPYMEHTApHil MPOrPaMMHOM 000JIOUKH
Ansys. MoaenupoBaHue BbICOKOIHEPreTHYEC-
CKHUX BO3JICUCTBUI HA XUJKHUE CPEJIbI B MPO-
rpaMMHO# o6onouke Ansys. Moaenuposa-
HUE Tpolecca KaBUTAIMK B MPOTPAMMHOMN
0001049Ke Ansys.

18

55,75
0,25

20
30

100
10

VYerHblit onpoc (co-
OecenoBaHme)
Bompocs! k 3a4ety

Hroro:

180

100

Cxema pacueTta HTOroBOro 0ajja

Texyumii pedTHHT (Bce 3aHATHS U IPOMEKYTOUHbIE TecThl) +bamnsl 3a mocemaemocTts (10 6am1oB MakcuManbHO) + Pe3ynpTat HTOroBOro tecra

U BCE IEJIUTCS Ha 2




5. O0pa3oBare/ibHbI€ TEXHOJOTUH

B nacrosiem Kypce HCHOIb3yIOTCS Cleayloie o0pa3oBaTebHbIE TEXHOJIO-
TUH:

l.TexHonmorust TpaAUUMOHHOTO OOy4YeHUs (MIOTOKOBOE KOHCYJBTHPOBAHUE,
MPAKTUIECKUE 3aHATHS, CAMOCTOSATENLHAS paboTa).

2. lHTepaKkTHBHBIC TEXHOJIOTHH (JEKIHs — Oecena, CeMUHAp — TUCKYCCHS)

6. MeToandyeckune YKa3zaHudA 110 OCBOCHUI0 JTUCHHUILJIMHBI

JlMiakTHYeCKre €IMHULIBI, IPEAYCMOTPEHHBIE padoyeil mporpaMMoil Ha caMo-
CTOATENIbHYIO MPOPabOTKy, AODKHBI ObITh M3yU€HBI CTYJEHTAMH B XOJ€E CaMOCTOS-
TeNbHOM paboThl. B X01€ camocTosiTenbHOM pabOThl KKl CTYIEHT 00s3aH MPOYH-
TaTb OCHOBHYIO U II0 BO3MOKHOCTH JOIOJIHUTENIBHYIO JIMTEPATypy IO U3y4aeMoOu
TE€ME, JOMOJHUTh KOHCIIEKThI JIEKUNK HEJOCTAIOIIUM MaTepUaoM, BEITUCKAMHU U3 pe-
KOMEH/I0BaHHBIX NEPBOMCTOYHNKOB. KoHCTIekTHpOBaHNe Hanbosee CI0KHbIE IS MO-
HUMAaHHS TEMbI HEOOXOIMMO COYETaTh € TIOJYyUYEHUEM NTHUCbMEHHBIX, a IPU BO3MOKHO-
CTH, U OYHBIX YCTHBIX KOHCYJIbTAU/ MTPENO1aBaTelIs.

IIpy moOAroTOBKE K 3aHATHAM, TEKYIEMY KOHTPOJIIO U IPOMEXYTOYHOU aTTe-
CTallMM CTYJEHTHI MOTYT BOCIIOJIb30BAThCs ANIEKTPOHHON OnbnnoTtexoit BY3a, momy-
YUTHh JOCTYN K y4eOHO-METOAMYECKMM MaTepuanaMm Kak Ombnmotexku BY3a, Tak u
UHBIX JIEKTPOHHBIX OMOIMOTEUHBIX cUcTeM. [Ipn HEOOXOAMMOCTH CTYAEHTHI MOTYT
B3STh JIUTEPATYypy Ha Kadeape win Ha aOOHEMEHTE BY30BCKOM OMOIMOTEKH B mevar-

HOM BHJEC, 4 TAKXKEC BOCIIOJIB30BATHCA YHUTAJIIbHBIMHU 3aJ1aMU.



7. OueHo4YHbIE CpeCTBA
7.1. IlaciopT OLIEHOYHBIX CPEICTB

CeMecT Koa KoHTpo/IMpyemMoii KoMIeTeHIHH HaumeHoBanue
P (1 ee uacTh) OLIEHOYHOTO CPEICTBA
Cobeceoosanue
7 [IK-2
Bonpocwi k sx3ameny

7.2. TunoBble 3aJaHUsA WJIM MHbIE MaTepHaJbl, HEOOXOAUMBbIE I TEKY-
1ero KOHTPOJIs

7.2.1. CobecenoBanue

1. 3apanmue (s1):

- BBenieHue B KOHIEHCUPOBAHHBIE CPEJIbI

- MonenupoBanue TaMUHAPHOTO TEUCHHS B KaHAJIE B MPOTpaMMHOI 00010uKe Ansys

- MopenupoBanue TypOyJICHTHOTO TEUCHHUS B KaHAJIE B MPOTPAMMHON 0005I04Ke Ansys
- MonenupoBaH#e TeUECHUS KUIKOCTH B KaBEPHE B IPOrPAMMHOM 000J109Ke ANsys

- MonenupoBanue TeueHus B coruie JlaBans B mporpaMMHoii o0omouke Ansys

- MonenupoBaH#e CMEIIEHHOTO MMOTOKA B KaHAJIE B MPOTPaMMHOM 000J109Ke Ansys

2. Kputepuu ouneHkmu:

- OICHKA «OTJIMYHO» BBICTABJIACTCA CTYACHTY, CCJIN CACIaHBl COOTBCTCTBYIOIINUC PUCYHKH, 3a-
MUCaHbl yPaBHEHUS; €CIM OH YBEPEHHO OPUEHTHUPYETCS B MaTepuale, MoATBEPkKAasi COOTBETCTBYIO-
Y10 KOMIIETEHIIUIO;

- OLICHKA «XOPOILI0» BBICTABIAETCS CTYJEHTY, €CIIM CAeIaHa YaCTh COOTBETCTBYIO-
IIMX PUCYHKOB, 3alICaHbl U 00bsiCHEHbI 60 % ypaBHEHHUI;

- OIICHKA «YJIOBJICTBOPUTEIBHOY» BBICTABIISIETCS CTYACHTY, €CIIU C/IeJaH OJIUH PUCY-
HOK, Ha KOTOPOM BOCIIPOM3BEI€HBI OCHOBHBIE MPUHIIUITBEI MOICTMPOBAHUS paccMaT-

prBaeMo# cuctemsl, 3anucanbl He MeHee 40 % ypaBHEHUM;

- OI€CHKA «HCYAOBJICTBOPUTECIILHO)» BBICTABIACTCA CTYACHTY, €CJIK HE CACTIaH PUCYHOK, BOCIIPO-
H3BO,Z[SIIL[I/II>'I OCHOBHBIC IIPUHIUIIBI MOACITIUPOBAHUA paCCManHBaeMOﬁ CUCTCMBbI, HC 3allMCAHbI YPaB-
HECHHS,

7.3. OueHo4YHbIE CPeACTBA AJsI MPOMEKYTOYHON AaTTECTAMU MO MTOram
OCBOCHUS IUCHUIIUHBI

7.3.1. Bonipochbl K NIPOMEKYTOYHON ATTECTALMHU

Cemectp 7



«YIOBJIETBOPUTEIILHO

INe 11/ Bonpocsl k 3auery
1 'TBepmoe cocTosiHUE: KPUCTAITMYECKAs CTPYKTypa, CHMMETPHS B KpHCTasUIaxX, Au(pakius B
KpucTasiax, 30Hbl bpuiuitosHa.
PKunkoe cocTosiHUE: TUIIBI JKUJIKOCTEH, KBa3uKpucTamniyekas Mmoaens .M. dpenkens, Mo-
2 nens bepHana, MonekynspHas GYHKIUS pacrpe/esieHus, GYHKIUS palualibHOTO pacipeierie-
HUSl, CTPYKTYPa KHUIKOH BOJBI.
3 CBOICTBA KUJKOTO COCTOSIHUSL.
4 KpucTamimaeckas penieTka U ee XapaKTepUCTHKH.
5 KakoBbl 1e(heKThI CTPOCHUS KPUCTAJUTMIECKIX TEN?
6 KakoBbl 0cOOEHHOCTH aMOP(HBIX Te?
7 [ToueMy B IpupoJie HE CYIIECTBYET KPUCTALIOB IapooOpa3Hol (opMbi?
3 [loueMy B TabnmuIax TeMIepaTyp IJIaBICHUS Pa3IMYHBIX BEIIECTB HET TEMIIEPATyPHI IIaBIIe-
Huys cTekia?
0 KanuisipHble SBICHUS.
10 BrIBecTH rpaHUYHBIE YCIIOBUS JIJISl TIOJTHOT'O CMauMBaHUS M MTOJHOTO HECMAYUBaHUSI.
1 BriBecty popmMyity Jist onpeiesieHus J0O0aBOYHOTO JaBICHHUS IO/l NCKPUBIICHHOW TIOBEPXHO-
CTBIO KHUIKOCTH.
12 [ToBepXHOCTHBIN CJION ¥ TOBEPXHOCTHOE HAIIPSIKCHUE.
13 da30BbIC IPEBpaILCHUS.
14 YcnoBus paBHOBecHs a3 U KpUBasi pABHOBECHS.
15 Kaxk omnpenennTh HAKIOH KPUBOH (ha30BOTO PAaBHOBECHS?
16 Kommonmaeie cuctembl. Kitaccugukarus TMCIEpCHBIX CUCTEM.
17 MeTo/1bl BHICOKOHEPTE€TUYECKOT0 BO3JIEHCTBUS HA KOH/IEHCUPOBAHHBIE CPEIbI.
18 MoenrpoBaHie BEICOKOIHEPTETHIECKOTO BO3ICHCTBHUS Ha KOHACHCHPOBAHHBIE CPE/IbI
(Ansys)
19 CTpoeHue KOHJIEHCUPOBAHHBIX CPEL
20 buonornyeckue CUCTEMBI
b1 TBEepIOE COCTOSTHUE: CTEKIIA, PEJaKcaluus U BA3KOCTb, IEPEXO B COCTOSIHUE CTEKIIA,
MOJICIIA CTEKJIONOA00HOTO COCTOSIHHUSL.
22 MopenupoBaHue MpoIiecca KaBUTAIUK B IPOTPaMMHON 000J109Ke ANnsys
7.3.2. Kputepuu 1 HOPMbI OLIEHKH
®opma npose-
JeHUs
CemecTp | nmpoMeKyTOY- Kputepuu 1 HOpMbI OLEHKH'
HOM aTTecTa-
000
7 3auer Ha ocHOBE UTOrOBOr0 pEUTUHIOBOTO

6ainna B coorBercTBUU co IlIkanoi
nepeBojia PEUTHHTOBLIX 0AJIOB B
TpaauloHHbIe onieHKH [lopsiaka op-
raHu3aIuu 0aUTbHO-PEHTHHTOBOM

1 Ecnu qbopMa KOHmMPpOJIi «3a4emy, mo ocmasunb mojbKO CMPOKU C OMMemKamMu o0 3ademe, eciu (])opMa KOHmMpOoJs — «3auem C OYyeH-

KOU» U

«IK3aMeH», mo ocmaesums mojbKo CMPOKU C OYEHKAMU.




Cemectp

dopma npose-
AeHHA
NMPOMEKYyTOY-
HOH aTTecTa-
MU

KpuTtepuu u HOpMbI OLlEeHKH

1

CUCTEMBI OLICHKH YCIIEBAEMOCTH CTY-
JICHTOB, PEUTHUHTOBBIN 6amt 55-100

«HEYIOBJIETBOPUTEILHO»

Ha ocHOBE UTOTOBOrO pEMTHHIOBOTO
6aia B coorBercTBHE co IlIkanoit
NepeBo/ia pEUTHHTOBBIX 0AJIOB B
TpaauimonHsie oneHku [lopsiaka op-
raHu3auyu 0aTbHO-PEHTHHTOBOM
CHUCTEMBI OLIEHKH yCTIEBAEMOCTH CTY-
JIEHTOB, PEUTUHTOBBIN Oat 0-54




8. YueOHO-MeTOAMUYEeCKOEe U MH(OPMAIIHOHHOE OOecniedeHne JUCHUUILTUHbI

8.1. O0s3aTenbHAs JIMTEpPaTypa

Tun (yueOHMK,
yueOHoe 1moco-

KoaunuyecTtBO B

Ne Oue, yueOHO-Me- Hay4YHOU OnOJImo-
ABTOpBI, COCTABUTEH 3arnaBue (3arojioBoK) TI'ox u3nanun
n/n TOAUYECKOE MO~ Teke / Hammeno-
coOme, MpaKTH- Banmne JbC
KyM, 1p.)
Ocuosbl CAIIP : yaeGHOE mocobue / A. A. ATamMaHOB.
1 AtamaHOB, A. A. — Kpacnosipck : CubIl'Y um. akangemuka M. @. Pemer- | YuyeObHoe mocobue 2021 9BbC "Jlanp"
HéBa, 2021. — 92 c.
8.2. /lonoJiHUTe/IbHASA JIUTEPATYypa
Tun (y4eOHMK,
yueOHOe Mmoco- KoanuectBo B
Ne Oue, yueOHO-Me- Hay4YHOU OnOJIMo-
ABTOpBI, COCTABUTEJIHN 3aryiaBue (3aroJioBoK) T'ox m3panua
n/n TOAUYECKOE MO~ Teke / Hammeno-
coOme, MpaKTH- Banue JbC
KyM, p.)
Maremarnueckoe obecnieuenne CAIIP: Yuebnoe moco-
M 1O, Tro- .= 2- . a0. .— CII6.: U3na
1 ypomies J[.1O., Tro Oue e u31., nepepad. u qom. — CII6.: MI3garenscTBO VaeGHoe Hocobue 2014 SEC "Tans"

pun 1.B.

«Jlanby, 2014. — 464 c.: w1. — (Y4eOHUKHU U1 BY30B.
CrnenuanpHas quteparypa). - ISBN 978-5-8114-1573-1




8.3. Ilepeuenb mpogeccMOHAIBHBIX 0a3 JAHHBIX U UHPOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

o ®dusznueckue sBiIeHUA U 3P(PEKTHl B TEXHUYECKUX CHUCTeMax [DJexk-
TpOHHBIN pecypc]: yueb. mocodue / B.JI. Bypkosckuii, FO.H. I'nmorosa, [I.A. Edpe-
MOB, A.B. PomanoB. Boponex: 'OYBIIO «BopoHexckuil rocyJapCTBEHHBIN TEX-
Huuecku yHuBepcuret». 2007. 247 c. - Pexum gocrtyma: http://andr-
romanov.narod.ru/Lib/yp EffFizik.pdf

o WebofScience[ DnekTpoHHBIH pecypc]| : MyIbTUIUCIUILUIMHAPHAS PE-
dbeparuBHas 6a3a manHbiX. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum mo-
ctymna : apps.webofknowledge.com. — 3arn. ¢ skpana. — 3. pyc., aHr.

o Scopus[DOnekTpoHHBI pecypc] : pedepatuBHas 0a3a TaHHBIX.
— Netherlands: Elsevier, 2004— . — PesxuMm goctyna : scopus.com. — 3ari. ¢ KpaHa.
— 3. pyc., aHri.

o Elibrary[OnexkTpoHHbIN pecypc] : HaydHas JIeKTpOHHAas OuOIMoTeKa.
— Mockga : HOBb, 2000- . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpaHa. — 3.
pyc., aHrI.

o SpringerLink[DnekTpoHHbIH pecypc] : [6a3a JAHHBIX |.
— Switzerland: SpringerNature, 1842— . — Pexxum nmoctyma : link.springer.com. —
3ari. ¢ skpaHa. — SI3. aHrI.

o ScienceDirect][ DneKTpOHHBIN pecypc] : KOJJIEKIUS AIEKTPOHHBIX KHUT
uznarenbcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum pocrtymna
: sciencedirect.com. — 3ar1. ¢ 3kpaHa. — SI3. aHrI.

o Cambridgeuniversitypress[ DIeKTpOHHBIN pecypc] : KypHaJbl U3a-
tenscTBa. — Cambridge: Cambridgeuniversitypress, 2018— . — Pexum mgoctyma
: cambridge.org. — 3ari. ¢ 9kpaHa. — 3. aHTIIL

o NEICON[DnekTpoHHBIN pecypc] : 2JeKTpOHHAs HHPOpMAIIHS : apXUB
Hay4yHbIX >XypHaioB. — MockBa : HOUKOH, 2002— . — Pexwum pocryna

: neicon.ru/resources/archive. — 3ari. ¢ skpana. — S3. pyc., aHri.

8.4. IlepeyeHb NPOrpaMMHOro odecrneyeHmst

Ne Haumenosanne IO PexBu3uTHI uorOB?pa
n/n (maTa, HOMep, CPOK AeMCTBHUSA)
1 | Windows: noroop Ne 757 ot 04.07.2018r., cpok neii-

CTBUS — OECCPOYHO;
WinPro 10 RUS Upgrd OLP NL Acdmc

CTBUSI — OECCPOYHO;

KOHTpakT Nel653 ot 14.12.2018, cpok aeu-

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpok
NENCTBUS - OECCPOUHO;
Office Standart 2016 Russian

CTBUSI — OECCPOYHO;

KoHTpakT Ne 727 ot 20.07.2016, cpok neu-

02.02.2022 o 31.08.2022

3 | Mirapolis Human Capital Management noroBop Ne 42/02/22 - K or




8.5. Onucanue marepuaIbHO-TEXHUYECKOI 0a3bl, HEOOX0AUMOM JIsI OCY-
HIECTBJIEHUA 00Pa30BaTEJbHOI0 NMPoLecca Mo TUCUUILIHHE

HaumeHoBaHue 000PYy10BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a00opaTopHii, MACTEPCKUX U
Ne | nap. 00beKTOB /51 IPOBeIeHUs MPAKTHYe-
n/m | CKUX M J1a00paTOpPHBIX 3aHATHI, IOMellle-
HUM V151 CAMOCTOSITEeJIbHOM padoThI 00y4a-
OIIUXCs (HOMep ayIuTOPHH)

IlepeyeHb 0CHOBHOTO 000PYAOBAHMA

Kommbrorepnsiii kinacc. YueOHas ayautopus | CTONBl  yUYEHUUYECKHE JIBYXMECTHBIC ,
AJid TpOBCACHUA 3aHSTUU JICKOHMOHHOI'O THUIIA. | CTOJIbI YHCHUYCCKHC, CTOJI KOMHBIOTepHBIfI,
YueOHas ayAuTOpus I IPOBEICHUSI 3aHATHI | CTOJ npernoaaBaTenbckuid, [IK ,mocka Tpex-
CEeMHMHAPCKOTo THIA. YueOHasi ayAuTOpus s | CeKIIMOHHAs ayJJUTOpHas (MenoBasi), CTyI
MPOBEACHUS JTa0OPaTOPHBIX pabOT. YdeOHas | mpernoaBaTeIbCKHil, TPOSKTOP MyJIbTUME-
ayUTOpUs sl KypCOBOTO MPOEKTHPOBAHUS | NUHHBIN ,5KpaH AJIS MPOEKTOpa, TyMOa BbI-

! (BBIMTOJTHEHUSI KYPCOBBIX paboT). YueOHas | KaTHas
ayJIMUTOPUS JJIsl IPOBEACHHUSI TPYIIIOBBIX U UH-
JTUBHUIYATBHBIX KOHCYJIbTAIMN Y4ueOHas ayu-
TOpUS JUIS TIPOBEIEHUS 3aHATHH TEKYIIETro
KOHTPOJII U IPOMEXKYTOUHOM arrecTanuu. E-
214
) [Tomemenue mIst caMocTosATENbHOW paboThl | CTOJBI yUEHHYECKHE, CTYIIbS YYCHUUECKUE,
oOyuatomuxcst [-401 I1IK ¢ BbIxosoM B ceTb MIHTEpHET
[Tomemienne st caMoCTOATENbHOM paboThl | CTONMBI-MAPTHI IBYXMECTHBIE, CTYJbs, CTOJ
oOyuatomuxcs /1-409 [IPENOAABATENICKUI-, CTYJI IIPEINojaBa-
TEIbCKUH, NEpeIBUKHAs JOCKa, OSKpaH,
3 MpoLeccop, MPOEKTOP, KOMIIbIOTEPHbBIE

CTOJIbI, KOMITBIOTEPHI JJII CTYJICHTOB C BbI-
XOJIOM B CETh MHTEPHET, KOMIIbIOTEP Tpe-
oJaBaTelsl.
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