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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U COITYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUCHHUE JAHHOM:

JMCHIUTUIAHBI TPOTPAMMbI MarHCTPATYPHI:

Mamemamuueckue memoowvl meopemuieckoli Quuxu

O6vexmuo-opueHmupo8aHHoe NPOCPAMMUPOBAHUE

1.2. JlucuumuMHBI W TPAKTHKH, IS KOTOPHIX OCBOCHUE JAHHOW HCIIUTUTHHBI
HE00XO0IMMO KaK MPE/IIeCTBYIONICE:

Ilonvsoeamenvckue NPUKIAOHBIE NPOZPAMMbL OIS (PUSUKOE

Buinonnenue u 3auuma 6vlnycKkHoU K8AIUDUKAYUOHHOU PAOOMbI.

2. OIIMCAHMUE JUCHHUIIVINHBI

2.1.  OOmas xapaKTepUCTHKA

HanmMeHoBaHue mokazarens 3HaveHue MmoKa3arens
Ha3BaHue o0pa3oBaTenbHOM MPOrpaMMsl 03.04.02 ®usuka (MarucTepckas nmporpamma
KomnbloTepHas ¢puznka)
[ucp u HA3BaHKE B COOTBETCTBUH C YICOHBIM b1.B./IB.2.2. KBanTOBast TEOpHS TBEPABIX TEI
TUIAHOM
Yacte 00pa3oBaTenbHON MPOrpaMMbl BapuaTtuBHas yacth
KonnyecTBo 3a4eTHBIX eTUHUIL / BCETO 4acoB 4/144

2.2.  PacnpeneneHue 4acoB IO MeprogaM 00ydeHus

O01ee KOJIHIECTBO YACOB
Dopma o ? caMoCTOs-
. 2 Jekuu- | jgadopa- | mpakTu- TeJbHOMU dopma
00y4eHus & = BCEro
s OHHBIX | TOPHBIX | YeCKHX padoTsI + KOHTPOJIsI
KOHTAKTHAas
OuHas 2 3 13 39 92 144 SK3aMeEH

3. HEJN JINCHUTTJIMHBI

Heuab qucuMNIMHBI [ yriiyOJaeHne 3HaHUU 10 psly TEOpeTHUeCKuX mpobieM B o0iacTu
(U3HUKN KOHJIEHCUPOBAHHOTO COCTOSHUS.
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4. KOMIIETEHIIUA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHHSA KOMIIOHEHTA OBPA30BATEJIBHOM NPOT'PAMMBI, X
NHAUKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

Komnerenuun Nuaukaropsbl Pe3ysabTarsl 00yyeHust
[1K-2. Cnocoben npoBoauts | [1K-2.14. Onpenensier [1K-2.14.1 3nate KiIaccUPUKAIIIO
Hay4YHbIE UCCIIEIOBAHUS B 3aKOHOMEPHOCTH KPUCTAIITMYECKHUX CTPYKTYP

n30paHHO# o0macTu
AKCTIEPUMEHTAIBHBIX U (HUJTH)
TEOPETUYECKUX (PU3NIECKUX
UCCIICIOBAHHI C TIOMOIIBIO
COBPEMEHHOM MpUOOPHOI
0a3bl (B TOM YHCIIE CII0)KHOTO
buznuecKoro 000pyI0BaHUS)
1 MH()OPMAITMOHHBIX
TEXHOJIOTHI C y4ETOM
OTEYECTBEHHOTO H
3apy0eKHOTO OTIBITA;

(U3HYECKUX MPOIIECCOB,
JIeKAIIUX B OCHOBE
HCIIOJIb3yEMOM ISt
OMHCAHUS SABJICHUS
buznveckoit MmoaenH

TBEP/BIX TEJ;

IIK-2.14.2 3HaTe TUIBI XUMHYECKOMN
CBSI3H B KpHUCTaJIaX;

I1IK-2.14.3 3HaTh OCHOBHEIE
MPUOIVKCHUS, WCIIOIb3yeMbIE MPHU
OIMCAHUU CBOMCTB TBEPBIX TEJ;
[1K-2.14.4 YMeTh
CHUCTEMaTHU3UPOBAThH pe3ysbTaThI
HaOII0CHUH;

[IK-2.14.5 VYMeTh NpUMEHATH s
omucaHus  (PU3UYECKHX  SBICHHM
U3BECTHBIC TEOPETUYCCKUE MOJICIIH;

TIK-2.14.6 YMerb BECTH
UH(GOPMaIMOHHBIN TIOUCK
HEOOXOAUMBIX B103¢: Hay4YHBIX

YICCIIEZIOBAaHUN HICTOYHHKOB,
[1K-2.14.7 YMeTb OpUEHTHPOBATHCS
B 0a30BBIX MeETOJaxX M MOJEIX,

KOTOpEbIE UCTIONB3YIOTCS B
COBPEMEHHOM (hU3HKE;

[1K-2.15. Anammsupyer | [1K-2.15.1 3HaTh OCHOBHBIE
COBpPEMEHHBIE MOHSTUS, SBIICHUS, NPUHLHUIBI H
OKCTIEpUMEHTAIIBHEIE, 3aKOHBI, OTHOCSIIMECS K JAHHOH
TEOpEeTUYECKHE 00J1acTH HayKH;

pe3ynbTaThl [TK-2.15.2 YMeTh IpOBOIUTH aHAH3
UCCIIeIOBaHUN 0 | MOCTaBJIEHHON (PU3NYECKO 3a/1auH.

3aJlaHHOU TIpoOJIeMe

IMTPOI'PAMMA JUCHUIIJIMHBI

Ha3Banue TemMsbl

Kpatkoe coaep;kanue TeMbl (BOIPOCHI TEMBbI)

Tema 1. CTpoeHne KpUCTaJIIOB

Kpucrannueckue

u

amopdueie  Tema.  CtpoeHue

KpUCTAJIIOB. TpaHCISIMOHHAsA CUMMETpUs. DJIEMEHTapHas
auerika. Pemetku bpase. MHnekcel Musuiepa. Toyeunsie u
IIPOCTPAHCTBEHHBIE TPYIIIBL. Ocobennoctu
pacupoCTpaHEHUs BOJH B IEPUOJMYECKUX CTPYKTYypax.

Tema 2.
KpHUCTaJUIax.

Hedextor

B

3akoH Bynbdpa - bparra. OOpartHast pemerka. 30HBI
bpurosHa.

Hedextsr B  kpucramnax. Touedynble JedeKkThl, UX
obpazoBanne u guddysmus. Bakancuun. KomOuHanmm

aTOMHBIX JedekToB. KpaeBble M BHHTOBbIE AMCIOKALIWH.
Bektop broprepca. Oueprus aucinokauuii. J[BuxeHue
qucnokauui. Ilepenonsanue M ckosbkeHue. MexaHu3Mbl
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00pa3oBaHUs AUCIOKAIMH B KpUCTaJJIaX.

Tema 3. Xumnueckas CBA3b.

Tumbel XMMUYECKOM CBS3M B KpUCTauiax. MexaToMHOE
B3aMMOJCHCTBUE W CHJIBl CBSI3M B TBEPAOM TeEIe€.
CtpykTrypHble U (U3HYECKHE OCOOCHHOCTH WOHHBIX,
KOBAJCHTHBIX,  METAJUIMYECKMX M  MOJEKYJISPHBIX
Kkpuctaios. [lIoTHOynIakOBaHHBIE CTPYKTYPHI.

AmMopodHbIe Tena - MeTObl MOJyYeHUs U AU(PAKIIMOHHOTO
UCCIIEN0BAHMS CTPYKTYphl. JKunkue xpucramwisl. dusuka
TOHKUX IIIeHOK. HaHomarepuasl.

Tema 4.KBaznyacTuIlbl.

OnucaHue HSHEPreTUYECKOrO COCTOSHUS KPUCTAIUIOB C
IIOMOULIbIO Ta3a KBasuuacTul. IIpumepbl KBa3udacTull.
@OHOHBI, MAarHoHbl, OJKCUTOHBI, IUIA3MOHBI W  Jp.
DJEKTPOHBI B METaJIe KaK KBa3n4yacTULbl. KBasunmimyisc.
3akoH aucnepcuu. Teopema bioxa. I'pannuHble ycia0BUSL.
ITnotHOCTH cocTOsHMN. CTaTHCTHKA ra3a KBa3WM4acTHLL.
bo3oHb! 1 pepmuonbl. B3aumoaeiicTBue KBa3MyacTHIL.

Tema 5. Konebanus
KPUCTAJUIMYECKON pElIeTKH

Konebanne kpucramimyeckoil pemerku - (OHOHBI.
AKycTuueckass M ONTHYECKass BETBM  KoJeOaHUU.
Tennoemkocts pemierku, [lebaeBckas wacrota. dakrop
[ebas - Yomnepa B pacceMBaHUM PEHTIC€HOBCKHUX JIy4yeH.
AHTrapMOHM3M M TEIUIOBOE pacIIUpeHHue. TenaoeMKOCTb.
TemmepaTtypHass 3aBHCHMOCTb TEIUIOEMKOCTH. Mopenn
OiinmreriHa W Jlebas. ['paHunsl  crpaBeIMBOCTH
KJIACCUYECKOU TEOPHH.

Tema 6. ONEeKTPOHHBIE
COCTOSIHHS B KpUCTaJLIax.

ONEeKTPOHHBIE COCTOSIHUS B KpHUCTaJUIAX.
OpnnosnexktponHass wmojenb. [Ipubnuxenue crnabo- u
CHWJIBHOCBSA3aHHBIX AJIEKTPOHOB. 30HHAs CXEMa M THIIbI
TBEPJBIX  TEI.  BBIPOXKICHHBIA  3JIEKTPOHHBIM  Tas.
ONEeKTpOHHAas  TEIIOEMKOCTb, MoOBepXHOCTh  Depmu.
Tenzop »pdexTUBHBIX Macc. OIEKTPOHbI U JIBIPKU.
[Muknorponnas wmacca. Ilonoxenue ypoBHa @epmu B
HEBBIPOXKIEHHBIX ITOIYIPOBOJIHHUKAX.

Tema 7. Kunernueckue
MIPOLIECCHI.

Kunernueckue YpaBHEHUS. OneKTpo- u
TEIJIONPOBOAHOCTL. Bpemsa pemakcanuu. MexaHU3MBbL
paccessHHs JNeKTpoHOB. PaccesHme Ha mnpuMecsx W
nedexTax. OneKTpoH-(pOHOHHOE B3aUMOJICHCTBHE.
Hopmaibnsie IIPOLIECCHI, IIPOLIECCHI nepeodpoca.
Marnutocomnporusiesue 1 3¢pdexkr Xomta. KBaHTOBBIH
abdext Xoma.

6. CTPYKTYPA U COAEP KAHUE JUCHUTIJINHBI

6.1. ®dopma oOyueHUs —

ouHas, kypc — _1_, cemectp — 1

KoaungecTBO 4acoB

HanMeHoOBaHuUs pa3aesioB U TeM Jlekn. | Jlaoop. | IIpaxt. | CPC+ | Bceero
KOHT
Tema 1. CtpoeHue kpucramion 2 6 13 21
Tema 2. JledexTsl B KpucTaiax. 2 5 13 20
Tema 3. XuMH4ecKasi CBA3b. 1 5 13 19
Tema 4.KBaznuacTHUIIBI. 2 5 13 20




Tema 5.  KonebGanwst  KpHCTaLTHYECKOM 2 6 13 21
pEIIETKH

Tema 6. DIJEKTPOHHBIE COCTOSHUS B 2 6 14 21
KpHUCTaJIIax.

Tema 7. Kunetndeckue mpoieccol. 2 6 13 21
NUTOI'O 3A CEMECTP 13 39 92 144

1. OHNEHOYHBIE MATEPUAJIBI (CPEACTBA) JJIAl TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, TPOMEXYTOYHOU ATTECTALUU

7.1. KoHTpoJibHBIE BONPOCHI

1. Kpucrammmyeckue u amopdubie Ttena. CTpoeHHE KpUCTALIOB. TpaHCISIIMOHHAS
CUMMETPHUSL.

2. DneMeHTapHas siueiika. Pemerku bpase. [110THOynakoBaHHBIC CTPYKTYPBI.

3. Unnexcer Muiepa.

4. Toue4HbIE U MPOCTPAHCTBEHHBIE TPYIIIIHI.

5. OcobeHHOCTH PacHpOCTPAaHEHUSI BOJH B MEPUOJAMYECKHX CTPYKTypax. 3akoH Bynbda -
bpoarra.

6. OOparnas pemerka. 3oub1 bprnrosHa.

7. Hedextsl B kpuctasmax. Toyeunsie nedekTol, ux oopasoBanue u auddysus. Bakancuu.

8. JledexTsl B kpuctaymiax. KomOuHaMm aTOMHBIX 1e()EKTOB.

9. KpaeBsie u BuHTOBBIE Auciokaiuu. Bektop broprepca. Dueprust [uciokanui.

10. Imwxenne puciokanumii. Ilepenon3anme W CkoJbkeHHE. MexXaHH3MBI 00pa3OBaHHS
JHCHoKaui B kpuctamax. Uctounuk @panka-Pua.

11. Tunel XUMHUYECKOH CBSI3U B KpucTaJlIax. MexaToMHOE B3aUMOJAECHCTBUE U CHJIbI CBSA3H B
TBEpPJOM TeJIe.

12. Tumbl xuMHYecKOW CBs3M B KpucTauiax. CTpyKTypHble M (U3HYECKHEe OCOOCHHOCTH
MOHHBIX, KOBAJIEHTHBIX, METAJNINYECKUX U MOJIEKYJIIPHBIX KPUCTAILIOB.

13. AmopdHsie Tena - MeTOIbI OTYICHUS ¥ TUPPAKIHOHHOTO HCCIIEOBAHUS CTPYKTYPHI.

14. Kunkve KpucCTaibl.

15. ®dwusnka TOHKHUX IJICHOK.

16. Hanomarepuasisl.

17. Onucanue SHEPreTHYECKOro COCTOSHUS KPHUCTANIOB C IMOMOLIBIO ra3a KBa3MYaCTHII.
[Tpumeps! kBazuuactuil. POHOHBI, MATHOHBI, IKCUTOHBI, MJIA3MOHBI U JIp.

18. DmekTpoHBI B MeTa/UIe KaK KBa3wuacTHIBL. KBasummmynbce. 3akoH qucnepcuu. Teopema
bnoxa. ' pannunsbie ycnoBus. I11oTHOCTE cOCTOSTHUM

19. Crarucruka raza kBazuyactuil. bo3oHs! 1 pepmuonsl. B3anmoaericTBue KBa3UIACTHII.

8. PACHIPEJEJIEHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OB YYAIOIIUECSA

OO0mast olleHKa 3HaHWM 00y4YarOIIMXCS MO AUCHUIUIMHE MpoBoAuTcs no 100-6annbHoi
HIKajle MCXOJs M3 MakCUMyMa, IMpHBEIEHHOro B Tabiuue Huke. OpraHu3aluoHHO-yueOHas
paboTa B ayIWTOPUH OIICHWBAETCS HAa OCHOBE TaKHX KPUTEPHEB KaK IMOCENIAeMOCTh 3aHSTHH,
CBOEBPEMEHHOE U KAueCTBEHHOE BBHIMOJIHEHUE [OMAIIHUX 3a/laHHi, aKTUBHOCTH BO BpeMs
MIPOBEJCHUS JIEKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTHe B OOCYKIEHHHM TEKYLIero u
NpoiiIeHHOT0 MaTepHaia, peleHne 3a1a4 1 T.11.).



8.1. Cemectp 1

MaxkcumanbHoe
Homepa pazgenoB Buasbi pador KONHYECTRO GALIOR
13 OpraHu3aiuoHHO-yueOHas paboTa B ayIUTOPUHU 30
CamocrosTenpHas paboTta 30
HUTOTO 60
DK3aMeH 40
OO0 UTOT 32 CEMECTP 100

CooTBeTcTBYE 0AJLIOB OLIEHKE

OreHKa 1o naTuoAIILHON IKae
Konunuectso 6amios u3 "
100 ECTS Ok3ameH, TudQepeHInPOBAHHBIN 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xopoto 3a4TeHO
70-74 D 3a4YTEHO
50-69 E YIOBJICTBOPUTEIHHO Bo—
35-59 FX HE 3a4TEHO

0-34 = HEYIOBJICTBOPHTEIHHO o 3auTeHo

9. OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O NTPOLECCA IAJI5 JIUL C
OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbs U UHBAJIN/10B

B xozxe peanuzanuu JUCHUILTUHBI HCIIONB3YIOTCS CIEAYIOIINE TOTOTHUTENbHBIE METOIbI
00y4eHusl, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTallii 00Yy4aroIuXcs B
3aBUCUMOCTH OT UX UHIUBUIYAJTbHBIX OCOOCHHOCTEH:

1) JUTSL CHEMBIX U CIIA00BUALINX

- ek  O(QOPMIISIOTCS B BHJIE DSJCKTPOHHOTO JOKYMEHTAa, IOCTYITHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CIIeYeHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHusl  TpU  HEOOXOJAMMOCTH  IMPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TAK)K€ UCTIOJIB30BaHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPOMCTB;

- MMCbMEHHBIE 33JJaHusl OPOPMIISIOTCS YBEIUYEHHBIM HMIPUGTOM.

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

- JeKIUU 0POPMIIIOTCS B BUJIE JIEKTPOHHOTO IOKYMEHTA,

- MMMCbMEHHBIC 33JITaHUS BBITOHSIOTCS Ha KOMITBIOTEPE B MIUCEMEHHOH (opme;

- 9K3aMEH TPOBOJUTCS B TNHCHbMEHHONH (OpMEe HAa KOMIBIOTEPE; BO3MOMKHO
poBeJicHUE B JOpMe TeCTUPOBAHUS.

3) JUISL JIUI] C HapYIIEHUSIMHA OTIOPHO-JBUTATENIFHOTO afmapara:

- ek  OQOPMIISIOTCS B BHJIE OSJCKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CIIEIUATH3UPOBAHHBIM TPOTPAMMHBIM 00€CTIEUeHUEM;

MMACbMEHHBIC 33JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCS B YCTHOW (popMe WM BBHIMOTHSIIOTCS B MTUCHMEHHOU
dbopme Ha KOMITBIOTEpE.

[Ipn HeoOXOIMMOCTH TpeIyCMAaTPUBAETCS YBEIMYECHHWE BPEMEHU IS TOJTOTOBKU
OTBETA.

[Ipouenypa  mpoBeieHHUS  MPOMEXKYTOUHOM  arTecTalu Il OOyYarommxcs
YCTaHABIIMBACTCS € YYETOM WX HWHAMBUAYAIBHBIX ICHXO(PHU3NIECKHUX OCOOCHHOCTEH.
[TpomMexxyTouHast aTTeCTalUs MOXKET MTPOBOAUTHCS B HECKOJIBKO JTAIOB.



[IpoBenenne mpoueaypbl OIEHHBAHUS PE3YJIBTaTOB OOydYeHHs JOMYyCKaeTcs ¢
MCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHA.

ObecneunBaeTcst JOCTYN K MHOOPMAIMOHHBIM U OHOIHOTpaduueckuM pecypcaMm B CeTH
WuTepHer s Kaxkaoro oOywaromierocss B QopMax, aJalnTHPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBBSI U BOCIIPUATHUS HH(POpMAIUK:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- B IICUATHON ()OpME yBEITUYECHHBIM IIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TIIYXUX U CJIA00CIIBITIAIINX

— B [IEYAaTHOH (opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA.

3) JUTSE 00YYAOIIUXCS C HAPYIICHUSIMH OMTOPHO-/IBUTATEIILHOTO armapara:

— B IeUaTHOM dopme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHHME YYEBHOI'O
MPOLIECCA

VYueOHble 3aHATUSA MPOBOJATCS B 4-M yueOHOM Kopryce (T. oHneuk, mp. TearpajibHbIH,
1. 13). s npoBeieHUs JICKIMOHHBIX 3aHATHI TPeOyeTCs ayIuTopusi, 000pyI0BaHHAs MEIOBOH
WIA MapKepHOH NOCKOH, MyJIbTHUMEIUMHBIA INPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
Me0enu IS CTyIEHTOB, pabodyee MECTO MperoiaBaTelis, BbIxol B IHTepHET — MPOBOIHON WIIH C
ucnons3oBanuem Wi-Fi.

Jis  BeImosHEeHWsT  jabopaTropHbIX — paboT  TpeOyercs  yjabopaTtopuud €O
CHEeLHMATU3UPOBAHHBIM  000pYy/IOBaHUEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUAM
(ppoBOro 0Opa3oBaHUs: UMEET B HAJTMUUHU OOJIBIIOE KOJIMYECTBO PA3IMUHBIX THIIOB JATYHKOB,
KOTOpbIE MOJKJIIOYAIOTCS K HOYTOyKYy (IUTaHLIETY) M HO3BOJSIOT OCYIIECTBIATH cOOp
OKCIEPUMEHTAIBHBIX JIAaHHBIX, TpaUYecKuid aHauu3 JaHHBIX, PEHICHHE MaTeMaTHYECKUX
ypaBHEHM, 00pabOTKY SKCIEPUMEHTAIbHBIX JAHHBIX.

Jlnist caMOCTOSITETTbHOM pabOTHl MCIONB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
Hayunoii 6uGnuoTrekn yHHMBEpCHTETa U APYTHMX OSJIEKTPOHHBIX OHOIMOTEYHBIX 0a3 JNaHHBIX,
y4eOHO-MeToIMuecKoe oOecreueHne, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
kaeapsl oOmen Gpu3nMKu U TMAAKTUKY pusuku (ayn. 220).

OOyuaronmecss HWMEIOT BO3MOXHOCTh  HCIIONB30BaTh  y4eOHBIE MaTepHajbl IO
JTUCLUIUIMHE, pa3MeleHHble Ha miaardgopme Moodle IlenTpa aucTaHIIMOHHOTO O0Opa3OBaHMS
OI'BOY BO «/lonI'Y». Ilpu n3ydeHuH NUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

C  wWcronmp30BaHMEM — pecypcoB  IUIATGOPMBI  TUCTAHIIMOHHOTO  OOpa3OBaHMS
OCYILECTBIISICTCSI TEKYIIMH KOHTPOJb 3HAHMH OOYYaroUMXCSs HAa OCHOBE TECTUPOBAHUS U
MPOBEPKH PE3YIIBTATOB CAMOCTOSATEIBHON PabOTHI.

11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas quTEpaTypa
1.Yepuos A.A., 'uapruzoB E.N., barnacapos X.C. u np. CoBpeMeHHast Kpuctamiorpadus.
B 4 tomax. M.: Hayka, 1980.
2. bneiikmop [Ix. ®usuka tBepaoro tena. M.: Mup, 1988
3. bonu-bpyesuu B.JI., Kanamaukos C.I'. ®usnka monynpoBoaaukos. M.; Hayka, 1979.
4.Cupotun 10.1., Illackonbckas M.I1. OcHoBsl kpuctamnodusuku. M.; Hayka,1979
5.3atiman [[x. [Ipuamuner Teopun TBepaoro tena. M.: Mup, 1974.
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6.Jlanmay JI ., Jludpmun E.M. Ctatuctuueckas pusuka. M.; Hayka, 1976.

7. JJanmay JLJI., Jludmun E.M. Mexanuka crutomssix cpea. M.: Hayka, 1976.

8. Amixpodt H., Mepmun H. ®usnka tBepaoro tena. M.: Mup, 1979. 1.1, 2.

9.Kurens Y. Beenenue B pusuky tBepaoro tena. M.: Hayka, 1978.

10. Boncosckuit C.B. Marnern3m. MarHuTHble CBOMCTBA Jua-, mapa-, geppo-, antudeppo-,
u GeppumarnerukoB. M.: Hayka, 1971. — 1032 c.

11. Kpunuuk I'.C. ®u3nka MarHuTHBIX sBiaeHU. M.: MI'Y, 1976. —367 c.

12. Kurens Y., KBanroBas Teopus TBEpALIX Ten. M.: Hayka, 1967. — 491 c.

13. Beicokotemneparypusie cBepxmnpoBoauuku. /Ilon pen. [[. Hemncona, M. Yurtunxema,
T. xopxxka. M.: Mup, 1988. — 400 c. Dnexrponnsle nanHsle, URL:

14. B.B. llImuar, Beeaenue B pusuky cBepxnpoBogHukoB. M.: Hayka, 1982. — 396 c.

15. Mott H., /I?BHC D. DieKTpOHHBIE IPOLECCHl B HEKPUCTANIMYECKUX BeliecTBax. M.:
Mup, 1982. 1.1, 2.

12. NHO®OPMALIMOHHBIE PECYPCBHI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexka (H3Bb): dbenepanbHas
rocyiapctBeHHas uHdopMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccuiickas
rocynapcTBeHHas oubnmnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — PexxumM jmoctyma: cBOOOIHBIH, moanucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara ob6pamenus: 01.09.2023). — Pexum moctymna: i aBTOPU30B.
IIOJIb30BaTeNe. —TEeKCT: 2JIEKTPOHHBIN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmnkay»: caiit / Acconuanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocrtyna:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

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

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
IOJIb30BaTesel. — TEeKCT: 2JIEKTPOHHBIM.

S. IBC IOpaiit: snexkTpoHHas 6ubnuoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctyma: st aBTOPU30B.
oJb30BaTenen. — TeKCT: JIIEKTPOHHBIM.

6. y1eKTPOHHO-0ubInoTeuHas cucrema Jlonl'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3MeKTPOHHBIM.

7. JJekTpoHHbI Katajsor Hayunoit 6uGmuorexu [lonl'Y: pasnen caiira / Hb
Houl'Y. — Tekcr: snextponnsiit // DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum goctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JIOKYMEHTHBI — JiJ1s Tosib3oBaTened JJonl'y.

8. JaextponHblii apxuB Jlonl'Y: pasgen caiita / HB [onl'Y. — Tekcr:
anekTpouubii / DBC oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexwum nocTyma: CBOOOIHBIH.

13. INPOT'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (xopnopatuBHas auuensus oY Ne 46484614)
2. Microsoft Office (kopmoparuHas nutier3ust JJonl'Y Ne 46472919)


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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3. Microsoft Visual Studio (;unien3ust mporpammbl Dream Spark asist BRICIIUX ya4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (imuensun GPL, Apache,
BSD m1st cB0OG0JHOTO IPOTpaMMHOTO 00ECTICUEHHS).
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