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Paboyass mporpamma mucuMIUMHBE «MeToabl TeopuH rpynn B Qu3HKe» Ui
obyuaromuxcs no Hanpasienuio moarorosku 28.03.03 Hanomarepuansi (IIpoduis noaroToBku:
Hanomarepuansl), COCTaBIeHa Ha  OCHOBaHMH  (DelepajbHOr0  rocyAapCTBEHHOIO
00pa3oBaTeNbHOr0 CTaHjgapTa BhIiCIIero oOpasoBaHus — OakalaBpuar [0 HANPABICHHIO
noarotosku 28.03.03 Hanomarepuaisl, yTBepXXIEHHOTO pHKa3oM MuHHCTEpCTBa 00pa3oBaHus
u Hayku Poccuiickoit @exepauuu ot 22 centsbps 2017 r. Ne 968 (¢ usam. u nomn.), Ilopsiaka
OpraHM3allid M OCYINECTBICHHS O0Opa30BaTENbHOM JEATENBHOCTH 110 00pa3soBaTeIbHBIM
TIporpaMMam BBICIIEro 00Opa3oBaHHs — IporpaMmam OakaaBpuara, porpaMMam ClenHaIuTeTa,
IIpOrpaMMaM MaruCTpaTypbl, YTBEPHKICHHOTO MpUKa3oM MHHHCTEPCTBA HAyKH H BBICIIETO
o6pasopanus Poccmiickoit ®enepammu or 06 ampens 2021 r. Ne 245 (¢ u3m. u jom.), B
COOTBETCTBHH ¢ y4eOHBIM IUIaHOM, yTBepXIeHHbIM YueHbM coBeroM ®I'BOY BO «Jlonl'Y»
quist Habopa 2024 roza.

Pa3paboTunk:

JIONEHT Kadeapbl TeOPeTHIECKOH PU3HKH

¥ HAHOTEXHOJIOTHH, ' P

KaH. Gu3.-MaT. HAYK T === T B.W. ®unoxun

PaGouas mporpaMma ofo0peHa Ha 3acelaHMM Kaenpbl TEOpPeTHYECKOH GU3HKH H
HAHOTEXHOJIOTHA.

TTporokon ot 26.03.2024 r. Ne 16

3aBenyrommii kadenpoii A.I'. Tlerpenko

COTI'JIACOBAHO:

Jlexan pu3uKO-TeXHHYECKOro (haKyipTeTa 7 C.A. ®omenko
28.03.2024 r.

Y4eGHO-MeToIHYeCKas KOMUCCHS (PH3HKO-TEXHHYECKOTO GbakynsT

IIportokoin ot 27.03.2024 . Ne 2

I[Ipencenarens G B. H. Korenko

PykoBoHTEIb OCHOBHOM IPO(ECCHOHATBHON

o0pa3oBaTenbHOM IPOrpaMMBEI,

1-p ¢us.-mat. Hayk, npod. AT Ilerpenxo
26.03.2024 r.
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
Y COITYTCTBYIOIUE TUCLHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS N3YYCHHUE JAHHOM:

IMCLUUIUIMHBL TpOTpaMMbl OakamaBpuara: MaremaTHyeckuii aHanu3, MexaHuKa U
MoJeKysspHas (u3uka, AHanUTHYEeCKas reoMeTpus M JiMHeHHas anreOpa, Pusuka TBEpIOro
Tena.

1.2.  JlucuumuiuHbl, KypcoBble pabOThl M IPAKTUKHU, JUIl KOTOPBIX OCBOEHHE IJAHHOM
JUCLIUTUTMHBI HE00XO0AUMO KaK MpeIIeCTBYOIEE!

Cratuctudeckas (pu3nka u TepMoauHaMuka, [Ipon3BoacTBEHHAs MPAKTUKA: TPAKTHKA 110
MOJYYEHUIO TPO(PECCUOHATBHBIX YMEHUH U OTbITa TPOPECCUOHATBHOMN 1eITENbHOCTH.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaumeHnoBaHue moka3aTens 3HaueHHE OKa3aTes

28.03.03 Hanomatepuans! (Ilpodpuns
noaroroBku: Hanomarepuassr)

HasBanue oO6pazoBaTenbHON IPOrpaMMBl

b1.B.JIB.2.1 MeToibl T€OpUHU I'PyIII B
busuke

Iudp 1 Ha3BaHHE B COOTBETCTBHH C
y4eOHBIM IIJITAHOM

Yactb 00pa3oBaTEIbHON POTrpamMMBbl BapuatuBHas yacTh: BEIOOp 00yJarOmerocs

KonndecTBO 3a4eTHBIX €AUHUIL / BCETO YaCOB 3/ 108

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaMm o0ydeHus
O0111e€e KOJIMYECTBO YacOB
o
= caMocCTos-
®opma | 9 o
> | € | mekuu- | mabopa- | MPakTH- | TENbHOH dopma
00y4eHus 0 3 BCETO
8 | OHHBIX | TOPHBIX | YeCKUX | pabOTHI + KOHTPOJIS
KOHTPOJITb
Ovynas 4 7 13 — 26 69 108 JK3aMeEH

3. LEJU JUCIUTUIMHBI

N3ydyeHue rpynnoBbIX CBOWCTB (PU3NYECKUX CTPYKTYp U JAMHAMUKH YacTULl U HOJEH U
METOJOB TEOPUU TPYII, UCIOIB3YEMBIX IIPU HUX HCCIECNOBAHWM, 3HAKOMCTBO C OCHOBHBIMU
JOCTH>KEHUSIMU TEOPHUH KOHJICHCUPOBAHHOI'O COCTOSIHUS U 2JIEMEHTAPHBIX YaCTHL], JOCTUTHYTHIX
C IPUMEHEHUEM ITUX METOJIOB.

4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUEHU A

Komnerenumn WNHaukatopsl Pe3ynbTarsl 00yueHus
ITK-1. [TK-1.15. [1K-1.15.1. 3HaeT OCHOBHBIE MOJIOKEHUS TEOPUHU
Criocoben AHanusupyer IpyII, TEOPUIO MPEACTABICHUN IPYIII, TPYIIIIbI
anpoOHpoBaTh BO3MOKHbIE MepPECTaHOBOK, TEOPUIO KPUCTAILIOrpapuUeCKUX
HOBBIE MOJXOJBI K rpynm, rpynn Jlopenua u Ilyankape.
METOIUKH C pELIECHUIO 3a1a4 [1IK-1.15.2. YmeeT pemiaTth 3a/1a4u, CBI3aHHBIE CO
COIJIACOBAHUEM | MPO(EeCCHOHANBHON | CTPYKTYPUPOBAHUEM TPYIIIbI: HAXOJUTh MOATPYIIIIBI,
IOJIyYEHHBIX JESITCIIBHOCTH, JICJIATH Ha KJIACCHI CONPSKEHHBIX DJIEMEHTOB, HCKATh
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pe3yJbTaTOB C
pe3ylbTaTaMu
CTaHIapPTHBIX
METOJTUK

OLICHUBACT UX
3¢ (HEeKTUBHOCTH U

WHBApUAHTHYIO MMOATPYIITY H (haKTOp-TPYIIy.
[1K-1.15.3. Bnameer metogamu pa3OueHus TPYII Ha

COOTBETCTBUE KJIACCHI M KJIACCHI CONPSIKEHHBIX AJIEMEHTOB,

HIOCTABJICHHBIM METOJIaMH TPUBEICHHUS MAaTPHUI] K SKBUBAJIICHTHBIM

LEIISIM. MPECTAaBICHUSM B Pa3HBIX 0a3ucax, pa3IoKeHUs
MaTpHIl IPUBOAMMBIX MTPEACTABICHUN B MPIMYIO
CYMMY HENPUBOIMMBIX.

[1K-1.16. [1K-1.16.1. 3naeT MeTOABI MPUBEACHUS MATPHIL K

[Tpumenser HKBUBAJICHTHBIM NIPECTABICHHUSIM B Pa3HBIX

3 PeKTUBHBIE 0a3ucax, pa3IoKeHUs] MaTPULL TIPUBOIUMBIX

MCTOJbI pCUHICHUA
3aaad

npodeccuoHanbHOM

NEeATEILHOCTH.

MPEJCTABICHUN B MPSMYIO CYMMY HEIIPUBOJIUMBIX.
[TK-1.16.2. YmMeer pemiaTh 3a7a4u O pacileIUICHUH
BBIPOKJCHHBIX YPOBHEH B TEOPHH BO3MYIICHUN U O
HaXO0XJACHUU MIPABHUII 0TOOpa MATPUIHBIX SJIEMEHTOB
KBaHTOBO-MEXaHHUECKUX OIEPAaTOPOB

I1K-1.16.3. Bmageer Metogamu KiiacCu(UKAIANA
BBIPOKICHHBIX YPOBHEH, METOaMHU PACIICTUICHUS
YPOBHEH NMPU TOHMKEHUN CUMMETPHH
raMUJIbTOHHAHA, METOJJAMH TTOJTYYCHHUS TIPABUI
orOopa

o. I[TPOI'PAMMA JJUCHHUITJINHBI

HazBanue temMbl

Kpatkoe conepxanuie TeMbl (BOIPOCHI TEMBI)

Pazpnen 1. I'pynmbl

I'pynnsr. I'pynmei, HMOATPYILIBL, nzoMoppuszm u
rOMOMOP(hU3M. Konkpernsie IpYIIIbL.
IIpencraBnenue TPy, Onepanuu c
IIPEJICTaBICHUSIMH.

['pymnmbl cuMMeETpHH. KonebGanust cummerpuyHbix cucreM. CUMMETpHs
KpPHUCTAJIJIOB. CnonTanHoe HapyllIeHue
CUMMETPHUH.

HenpepriBHBIE TPYTIIIBI ['pymimbr JIn, UHQHUHUTE3UMAIIbHBIE
npeoOpa3oBaHus. [IpencraBnenus IpyHIbl
BpalICHUMN.

TeH30pbl U CIUHOPBI Henpusoaumsie MIpe/ICTaBICHUS IpyHIbl

MOBOPOTOB M Tpymmbl BpamieHuit. CrnuHopHas
anreOpa. TensopHas anreopa..

Pasznen 2. Ilpumenenue teopun rpynn B

buznke

IIpencrasnenus rpymmsl JIopeHua.

Knaccugukarus HEMpUBOAMMBIX MPEICTABICHUN.
CnuHopHas anreOpa, TeH3opHas anreopa. [loaHas
rpynma Jlopenua.

CrangaptHass Teopust dyeMeHTapHbIX | Krnaccudukanus 4acTull TpynmnoB5IMA METOJAMHU.
YaCTHII. JlokanbHasg " riobaipHas CUMMeETpUS,
KaTuOpPOBOYHBIE OIS
6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJIMHBI
6.1. ®opma oOydenus — ouHasi, Kypc — 4, cemectp — 7




HawnmeHoBaHUs pa3/ieioB ¥ TeM Kosmriectso Haco
Jlexn. | Jlabop. | Ilpakr. | CPC+K | Bcero

Paznen 1. I'pynmbr 10 18 47 75
['pynmsr. 2 4 12 18
['pynnbl cMMMETpHH. 2 4 12 18
HernpepbIBHBIC TPYIITIBI 3 5 12 20
TeH30pbI U CIIUHOPBI 3 5) 11 19
Paznen 2. [Ipumenenune Teopuu rpymnmn B 3 8 22 33
dusuke

IIpencraBnenus rpynmnsl JlopeHia. 1 4 11 16
CranmapTHas TeOpHsl JIEMEHTAPHBIX YaCTHII. 2 4 11 17
NTOI'O ITO KOMITOHEHTY OIIOII 13 — 26 69 108

7. OLEHOYHBIE MATEPUAIJIBI (CPEACTBA) JUIA TEKYIIEI'O KOHTPOJIA

YCIEBAEMOCTH, IIPOMEXYTOYHON ATTECTALIMU

7.1.  KoHTpoJbHBIE BOIIPOCHI

Pazgen 1

Omnpenernenne TpyNbl, MOATPYIIIEL, H30MOP(YHU3M U TOMOMOP(HHU3M.
[IpencraBienue rpymm, onepamnuy ¢ IpeCTaBICHUSIMU.
Konebanus cuMMETpUYHBIX CUCTEM.

CumMMeTpHs KpUCTAJLIOB.

CrioHTaHHOE HapyllIEHUE CUMMETPUHU.

['pynmel JIu, nHGUHUTE3NMANIbHBIE TPEOOPa30BAHMUS,
[IpencraBnenus rpynnsl BpaleHUH.

CrnuHOpBI, UX CBOMCTBA.

Paznen 2

9. Ten3o0pHBIE NpeICTaBICHUS TPYIIIbI BpAIleHUH.

10. IpencraBnenus rpymisl Jlopenna. MaGUHUTEINUMATTEHBIE TPEOOPA30BAHHUS
11. Criunops! rpynnsl JlopeHia.

12. Tenzops! rpynmsl Jloperra.

13. I'pynnoBas kinaccu(uKanus 3JIeMEHTapHbIX YaCTHIL.

14. Kanu6poBouHble 1mosl.

7.2.  Tembl MUCHMEHHBIX PaOOT (THITBI 33/1a4)

I'pynnel. ['pynmsl, noarpymnmsl, uzoMopdusm u romomop¢pusm. KoHkpeTHble
rpynmsl. [IpeacraBinenue rpynmi, onepanuy ¢ MpeACTaBICHUSIMU.

ONoa~wONE

— I'pynnmbr  cummerpun. KoneGanuss cuMmMmerpuuHbix cucteM. Cummerpus
kpuctayoB. CIIOHTaHHOE HapyLIEHUE CUMMETPUH.

— HenpepriBable rpynmnel. 'pynnel JIu, uHbuHUTE3nManbHble MNpeoOpa3zoBaHUS.
IIpencraBneHus rpymnnsl BpalEHUN.

— Tenzopsl u crnuHopbl. HempuBoauMble NpeAcTaBieHUs TPYMIBI MOBOPOTOB M
rpynisl BpameHuii. CiuHopHas anredpa. Tensopnas anreopa.

— IlpencraBnenuss  rpynmbel  Jlopenna.  Knaccudukaius — HENPHUBOIUMBIX
npeactaBineHnii. CrnmHOpHas anreOpa, TeH3opHas anrebpa. I[lomnas rtpymnma
JlopeHua.

— CrangaptHas Teopusi dJIeMEHTapHbIX uacTull. Kmaccudukammss — ygacTuil
IpymnmoBbIMH METOJaMH. JlokanpHas U rimoOanbHas CUMMCECTPUA, KaJ'II/I6pOBO‘-IHI)Ie
OIS

KontponpHast paboTa 1o TpPOBEpKE TEOPETHYECKMX 3HAHWH — IO BCEM TEMaM,

HCIOJIb30BAHUECM YKA3aHHBIX BBIIIC KOHTPOJBHBIX BOIIPOCOB.



7.3.  OOpasern copepkaHus 3K3aMEHAIMOHHOTO OHeTa
JloHenkuii rocy1apCTBEHHbI YHUBEPCUTET
Ou3HNKO-TeXHUUECKUI (PaKyIbTeT
Kadenpa teopernueckoii pU3UKH 1 HAHOTEXHOJIOTHI

[Tporpamma Beiciiero oopazoBanusi  I[Iporpamma GakanaBpuata

Hampasnenue noaroroBku 28.03.03 Hanomarepuasl
[Tpoduiie nOArOTOBKM Hanomarepuansl

®opma o0yueHHs Ounas

Cemectp Cenpmoin

Hucuuninmza MeToabl TeOpuH Ipymil B GU3NKE

DK3aMeHalnOHHbIN Omier Ne 1

1. KonebaHusi CAMMETPUYHBIX CHCTEM.
2. Hzomopdusm u romomMophusm.
3. Tomnas rpynma Jlopenna.

YTBepKaeHO Ha 3acedaHuu Kadeapbl TECOPETUUECKONW (GU3UKHA U HAHOTEXHOJOTHM, TPOTOKOI No
oT 202 r.

3aBenyronmii kKageapoit

DK3amMeHaTop

B CJIydac BCIACHUS y‘le6HOl"O nponecca € UCIOJb30BAHUEM JJICKTPOHHOI'O O6y‘IeHI/I${ n
JUCTaAaHIIMOHHBIX O6paSOBaT€J'II>HI>IX TGXHOHOFHﬁ, COJCpIKaHUC Ooujlera MOXXET OTJIHYATLCS OT
MMPUBCACHHOTO.

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPBIE [TOJIVHAIOT OBYYAIOIINECA

OOmiast olleHKa 3HaHUM OOyyaromMXCs MO JUCHUIUIMHE MpoBoauTcs 1o 100-OammpHON
HIKaJe HUCXOJs W3 MaKCUMyMa, MpPHUBEACHHOro B Tabiuie Huxke. OpraHu3aluoHHO-y4deOHas
paboTa B ayIUTOPUH OLIEHUBAETCS HAa OCHOBE TAKUX KPUTEPHEB KaK IMOCEIIAEMOCTb 3aHSATHM,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIllHUX 33JaHUl, aKTUBHOCTh BO BpeMs
NPOBEIECHUS JIEKIIMOHHBIX M NPAaKTUYECKUX 3aHATHH (ydacTHe B OOCYXJEHUH TEKYILEro u
IPOIIEHHOr0 MaTepuaa, pelueHne 3a1a4 U T.11.).

8.1. Cewmectp 7

Howmepa paszzaenos Bunst pabot Maxcimarbroe
KOJIMYECTBO 0aJlsIOB
Opraan3aninoHHO-y4eOHas padoTa B ayTUTOPHH 20
CamocrosTenbHas paboTta 10
1-2 [TpakTuyeckue paboThI 20
KonTtponbHast paboTa 110 TEOPETHIECKOMY 10
MaTepHany
NTOT'O 60
DK3aMeH 40
OO01muii uToOr 3a CeMecTp 100




CooTtBeTcTBYE 0AJLIOB OLIEHKE

OreHKa 110 NATHOAJUILHON IIIKaJIE
KomnuectBo Oamios v
s 100 ECTS | Dxzamen, nuddepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOHIO 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIHHO PT—
35-59 FX HE 3a4TEHO

0-34 = HEYIOBJICTBOPUTEIHHO P,

9. OBECIIEYUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMUYEHHBLIMHN BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzanyy IUCHMILIMHBI UCTIONB3YIOTCS CIIEAYIOIINE JOMOJHUTEIbHBIE METObI
00y4YeHHsI, TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTAIllMH 00yJaroImuXxcs B
3aBUCUMOCTH OT UX MHIMBUIYaTbHBIX OCOOEHHOCTEMH:

1) JUTSL CJICTIBIX U CITA0OBUIAIINX

— JeKuuu oQOpMIISIIOTCS B BHUAE DJEKTPOHHOIO JOKYMEHTA, JOCTYIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATH3HPOBAHHBIM IIPOTPAMMHBIM 00ECTICYCHHUEM;

— JUIs  BBIIOJHEHUS  3aJaHMsg  NpPU  HEOOXOIUMOCTH  IPENOCTaBIIAETCS
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMYHBAIOIINX
YCTPOUCTB;

— MUCHMEHHBIE 3aJJaHUS OPOPMIISIOTCS YBETMICHHBIM IIPHPTOM.

2) JUIS TITYXUX ¥ caOOCTBIIIAINX :

— JIEKITHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MUCbMEHHBIE 3aJ[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOHN (opMe;

— 9K3aMEeH TPOBOJUTCS B TIHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) UTSL JIAT] C HapYIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnapara:

— ek Oo(QOpMIISIIOTCS B BHUJAE OJEKTPOHHOIO JOKYMEHTa, JOCTYMHOIO C
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3HPOBAHHBIM IIPOTPAMMHBIM 00ECTICYCHHUEM;

— MUCbMEHHBIE 3aJ[aHUs BBIIOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOISATCSA B yCTHOU (pOpME MM BBIMTOJIHSIOTCS B MMMCHMEHHOM
(dopme Ha KOMITBIOTEpE.

[Ipy HEOOXOTUMOCTH TPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH ISl IIOATOTOBKH
OTBETA.

[Iponienypa  mpoBeACHWST  NMPOMEXKYTOYHOH  aTTecTalk  JUIT  OOYYarOIIMXCS
YCTAQHABJIMBACTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalust MOXKET IPOBOUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue mpoueAypbl OLEHMBAHUS PE3YJIbTaTOB OOYYEHMs JIOMYCKAeTCs C
UCTIOIb30BaHUEM JUCTAHIIHOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs A0CTYN K HH(GOPMAIIMOHHBIM U OMOIHOrpadMuecKuM pecypcaM B CETH
WuTepHer mis Kaxaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHHYEHUSM HX
3JI0pOBbsI U BOCTIPUATHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX :

— B IIEYaTHOM (OopMe yBETUUEHHBIM IIPUPTOM;

- B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TITYXUX ¥ cTaOOCTBIIIAIIX :

— B IeUaTHOM dopme;
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- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA.

3) 111 00YYarOIIUXCS C HAPYIICHUSIMHU OIIOPHO-/IBUTaTEIbHOTO arapara:
— B IIeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O [TPOLECCA

VYyebnble 3aHATHs TpoBomsArcs B 4 yueOHom kopnyce Jounl'Y (r. Jloneuk, mp.
Tearpansubiii, 13). [lng mnpoBeaeHuss NPAKTUUYECKUX 3aHATUH TpeOyercs ayauTopus,
000pyI0OBaHHAsT MEJIOBOW WJIM MapKEpHOW JOCKOH, MYJIBTHMEAWHHBIA MPOEKTOP W JKpaH,
HOYTOYK, KOMIUIEKT yueOHOU MeOenu sl CTYICHTOB, pabodee MECTO MPEroaaBaress, BBIXO] B
WHTEepHET — MPOBOIHON MK C UCIOab30BanneM Wi-Fi.

Uit caMOCTOSITEIbHOM pabOThl HMCIONB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECyPChHI
Hayunoli OMOMMOTEKHM YHHUBEPCHUTETa M JPYrHUX SJICKTPOHHBIX OWOIMOTEUHBIX 0a3 TaHHBIX,
y4eOHO-METOIMYECKOe OOECIeUeHUe, MPEICTAaBICHHOE B Y4EOHO-METOIUYECKOM KaOWHETe
KadeIpsl TeopeTHUecKOil PU3NKKU U HAHOTEXHOJIOTHH (ay1.256).

OOyuaronmecss HWMEIOT BO3MOXHOCTh  HCIIONIB30BaTh y4eOHBIE MaTepHalbl 10
TUCIUIUIMHE, pa3MmelleHHble Ha tiatgopme Moodle LlenTpa mucTaHIMOHHOTO 00pa3OBaHUs
OI'BOY BO «lonI'Y». Ilpu n3ydeHUH IUCUHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YEHHE U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  wWcronmp30BaHMEM — pecypcoB  IUIATGOPMBI  JTUCTAHIMOHHOTO  OOpa3OBaHHS
OCYIIECTBIISIETCS TEKYIIUH KOHTPOJIb 3HAHUW OOYy4YalolUXCs Ha OCHOBE TECTUPOBAHUS U
MPOBEPKH PE3YIIBTATOB CAMOCTOSATEIBHON PabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. Xamepmeni, M. Teopus rpymnm u ee npuMeHeHUE K GU3NYECKUM IpobdieMam : Yuel.
nocobue / M. Xamepwmer ; Ilep. ¢ anrn. FO. A. lanunosa. - 2-e u3a. - M. : YPCC, 2002. - 587 c.

2. Kypom, A. I'. Teopus rpynmn / A. I'. Kypomr. - 4-e u3a. - CII6. u np. : Jlans, 2005. -
648 c.

3. Teopwus TpymI U HEKOTOPBIE BOMPOCH! anredpsr : ¢o. cr. / peaxon.: M. B. Muctopkees
(r1. pen.) u ap. ; [lepmckwuii roc. yu-T. - [lepms, 1975. - 106 c.

4. Kosanes, O. B. HenpuBoaumble ¥ HHAYLIHpPOBaHHbIE MPEJICTaBICHUS U
KonpezacrasieHus ¢penopockux rpymi : Crpas. pyk. / O. B. Koanes. - M. : Hayka, 1986. - 367
c.

11.2. JlononHMTENbHAs IUTEpaTypa

1. Xomn, M. Teopust rpynn / M. Xomn ; iep. ¢ aura H. B. lromuna u 3. I1. XKununckoti ;
noa pex. JI. A. Kanyxuuna. - Mocksa : U3a-Bo uHOCTp. TUT., 1962. - 468 c.

2. Beiinp, I'. Teopus rpymm 1 KBaHTOBast MeXaHUKa : miep. ¢ anri. / ['. Beiins ; nep. b. U.
["anmaera, C. I'. IllexoBmosa ; mox pexn. . I1. XKenoGenko. - Mocksa : Hayka, 1986. - 495 c.

3. Jlrobapckwit, I'. A. Teopust rpynmn u ¢usmka / I'. 5. Jlrobapckwmii. - Mocksa : Hayka,
1986. - 224 c.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbnast JIEKTPOHHAasI onbaMoTeKa (HOB): dbenepanpHas
rocyiapcTBeHHass mH@popMarnnonHas cucrema / MunucrepctBo Kynbryper P®; Poccuiickas
rocyaapctBeHHas Oubmanoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obpareHus:
01.09.2023). — Pexxum noctymna: cBoOOIHBIN, moAnucka. HeoOxoquma ycTaHOBKa MPOrpaMMHOTO
oOecrnieueHus. — TeKCT: ANEKTPOHHBIM.
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2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum gocTyma: i aBTOPU30B.
MoJb30BaTeeh. —TeKCT: IIEKTPOHHBIN.

3. Hayunast snextponnas OubOnuoreka «KubOepJlenmHkay: caiit / Accoruanms
«OtkpbITas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum moctyma:
cBOOOHBIN. — TeKCT: NEKTPOHHBIH.

4. DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
nojb3oBaTesen. — TeKcT: 2JIeKTPOHHBI.

5. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mara odpamenus: 01.09.2023). — Pesxxum 1ocTyna: Juiss aBTOPU30B.
[IOJIb30BaTeIeH. — TEKCT: 2JIEKTPOHHBIMN.

6. DJ1eKTPOHHO-0ubmoTeuHast cuctema JlonIl'Y: caiit / ®I'BOY BO «/lonl ' V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIM.

1. JJekTpoHHbI katajsor Haywnoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekct: snekrponnsiii / DBC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenusi: 01.09.2023). — Pexum gocTyma: MOHUCK CBOOOIHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — [ Itosb3oBarene Jonl'y.

8. daexTpounblii apxuB JouIl'Y: pasmen caiita / Hb Jonl'Y. — Tekcr:
anektponHbii // OBC [Joul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIIA.

13. [TPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusnas nunen3us o'y Ne 46484614)

2. Microsoft Office (koproparusHas nuten3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBe/IeHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuun GPL, Apache,
BSD m1st cBoO0AHOTO MPOrPaMMHOTO 0OECTICUSHHUS ).
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