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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpamma aucuuInHb! "B3anMoneiicTBIE H3TydeHHs ¢ BEMIECTBOM " TI0 HANIPABICHUIO TOATOTOBKU
(cnemmaneHocTH) 28.03.02 "HanommxeHepus" HanpasieHHOCTH (Tpodmto) HanoTexHomornn B MaTepranoBeieHIN cTp. 3
OI'BOY BO «Henl'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Henp nucturinael «B3anMoieCTBHE H3ITyYEHHUS C BEIIECTBOM» COCTOUT B O0YYEHHH MPAKTUYECKOMY HCIOIb30BaHUIO METOI0B U
MIOJIXOA0B TEOPETHIECKON (PU3UKH AJISI OMMCAHIS MHUKPOCKOIMYECKUX MPOLIECCOB B3aNMOACHCTBIS 3apsDKEHHBIX, HEHTPaIbHBIX
YaCTHIl U KBAaHTOB 3JIEKTPOMArHUTHOTO U3JIyYEHHS C BEIIECTBOM (T€OpHUS CTOJKHOBEHHI), a TaKKe B 00YYSeHUN METOJIaM
TEOPETHYECKOTO OMHMCAHUS YBOJIOLIH TTOJISI M3TYUSHHUS B BEIIECTBE (TEOPHs IIepeHoca).

OCHOBHEIE 3aJa9u JUCHUILIIMHBI:

- H3y‘IeHI/Ie 1 3aKpCIJICHUEC OCHOBHBIX HOHHTI/Iﬁ, 3aKOHOB U Moaeneﬁ TeOpeTH‘{eCKOﬁ (1)I/13I/IKI/I;

- [IpumeHeHne MEeTO0B TeOpeTHIeCKON (GHU3NKH 111 ONMCAHUSI MUKPOCKOITMYECKHX MPOLIECCOB B3aUMOCHCTBUS 3apsHKCHHBIX,
HEHTpaIbHBIX YaCTHIl M KBAHTOB JIEKTPOMATHUTHOTO M3JIyYEHHS C BEIECTBOM B paMKaX TE€OPUHU CTOJIKHOBEHHIA;

- H3y‘IeHI/Ie OCHOBHBIX ITOHATUN U METOJO0B TECOPUHU IIEPLCHOCA.

PeSyJILTaTLI 06yquH;1 110 JUCOUILNIMHE HAITPABJICHBI HA JOCTHXKCHUC HHANKATOPOB!:

VYK-1.1. BeinoanseT nouck HHPOPMAIUH, ONpeesieT KPUTEPUH CUCTEMHOTO aHaJIM3a MOCTaBIICHHBIX 3a/1a4;

YK-1.2. I/ICHOJ'II;SyeT I(pI/ITI/I‘{eCKI/Iﬁ aHallu3, CUCTEMAaTU3aluI0 U 0606IJ_I€HI/I€ I/IH(i)OpMaHI/II/I JUI pCHICHUS MMOCTAaBJICHHBIX 3a1ad4.

I1K-2.1: 3HaeT OCHOBHBIE B3aUMOJOIIOJIHAIOIUE METOAbI U METOANKHU UCCIICAOBaHUSA CTPYKTYPBI U CBOICTB HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UUOHHBIX MaTCpHUajIoB

[IK-2.2: YMmeer: aHanu3upoBaTh HMEIOINTUECS TUTEpATypHBIE JaHHBIE IT0 HOBBIM TOIX0/[aM K FCCIIEOBAHUIO CTPYKTYPHI U CBOMCTB
MaTepHaJIoB; o0ecreYrnBaTh COONI0ICHNE TEXHUYECKUX YCIIOBUH Ha BCEX CTAAMAX MPOBEICHHS KOMILICKCHBIX HCCIIEIOBAaHUM
CTPYKTYPHI U CBOHCTB HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIHOHHBIX MAaTepHAIOB

[1K-2.3: Bnaneet HaBbIKaM# pabOThI C OCHOBHOM NMPHOOPHOI 6a30# I UCCIIeI0OBaHUS CTPYKTYPBI H CBOWCTB
HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEePUAIOB

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazngen) OITOIT: |BI.B.21B.04.02

2.1 TpeOoBanus K NpeABapUTEIbHOI NOATOTOBKE 00y4Yalomierocs:

MaremaTrudecKnil aHaIu3

JuddepennunanbHbie ypaBHCHHS

duzuka

2.2 InCUMIUIMHBI ¥ TPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOM AN CHUTLUIMHBI (MOIYJIs1) HE00OX0IMMO KAK NMpeIlIecTBYOIee:

BrimosiHeHre 1 3anuTa BEITYCKHOM KBaIU(UKAHOHHON paboThI

3. KOMIIETEHLIM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIST)

YK-1: CnocobeH ocylIecTBJISITh MOMCK, KpUTHYECKU AaHAJIN3 U CHHTe3 HH(POPMAINU, IPUMEHATh CHCTEMHBI MOIX0 151
peleHus MOCTABJIEHHBIX 33124

3HaTh:

I[J'If[ JAOCTHXKCHUA YK-1.1: 3aKOHBI, METOAbI U MOAXOABI TCOPUUN CTOJIKHOBEHUU U TEOpUHU NEPEHOCA

YMeTh:

Jns noctmxenust YK-1.2: ucnonb3yer KpUTHUECKUI aHAIN3, CHCTEMATH3AIUI0 U 00001IeHHe HHPOPMAITUH TS PEIICHHS
MOCTABIEHHBIX 3a/1a4

Baanernb:

Jns noctmoxenus YK-1.3: HaBBIKOM MoKCKa HHGOPMAIUK AT PELISHHS TIOCTaBJICHHBIX 3a/1a4

IIK-2: Cnoco0eH oprann3oBbIBaTh NPOBeeHHE KOMILJIEKCHBIX HCCJIEI0BAHNI CTPYKTYPbI M CBOICTB
HAHOCTPYKTYPHPOBAHHBIX KOMIIO3MIIHOHHBIX MATEPHAJIOB

3HaTh:

Jns noctmxenus [TK-2.1: 3ak0HBI, METO/IBI M TIOJIXO/IbI TEOPETHYECKOH (PU3MKH IS ONMCAHHUS MUKPOCKOITUUECKUX TPOLIECCOB
B3aMMOJICHCTBUS 3apsHKEHHBIX, HEUTPAIbHBIX YACTHUI] U KBAHTOB AJIEKTPOMArHUTHOTO M3JIy4EHHUS C BEIIECTBOM
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(TeOpI/ISI CTOHKHOBCHHﬁ), a TaKXK€ METOJbI TCOPETUICCKOI'0O ONMMCAHUS 3BOJIIOINU 10T U3JIYUCHUS B BEILICCTBE (TeOpI/Iﬂ nepeHoca)

YMeTh:

Jost moctrxennst [1K-2.2: mpuMeHsATh 3aKOHBI, METOBI U IIOAXO0IbI TEOPUHN CTOIKHOBEHUH M TEOPHUHU TIEpeHOCca

Baagers:

Jis noctroxenus ITK-2.3: HaBBIKOM pelleHUs] KOHKPETHBIX (PU3UYECKUX 3a7a4

B pe3yabTaTe 0CBOCHHS JUCHHUILINHBI 00y4aloLuiics 10/ KeH

3.1|3nare:

311 3aKOHBI, MCTOAbI U ITOAXO/IbI TeopeTW{ecxoﬁ (1)I/ISI/IKI/I JUIsT OITUCaHUS MUKPOCKOITMYECKUX MPOLECCOB B3aHMOZ[eﬁCTBHSI

3apsHKEHHBIX, HEHTPaTbHBIX YaCTHI M KBAHTOB 3JIEKTPOMArHUTHOTO U3JTYYSHHUS C BEIECTBOM (TEOPHs CTOJIKHOBEHUI),
a TaKk)Ke METObl TEOPETUYECKOTO ONMCAHMUS SBOJIIOLUH IT0JIS1 M3JIyYSHHUS B BELleCTBE (TEOpHs IepeHoca)

3.2|Ymetn:

3.2.1 NPUMECHATH 3aKOHBI, METOJBI U TIOAXOAbI TCOPUHN CTOJIKHOBEHHI U TCOpHU IEPEHOCAa

3.3|Baanern:

3.3.1|HaBBIKOM pelIeHHsI KOHKPETHBIX (PU3UUECKUX 337134

4. ObFBEM JJUCIIMITJIMHBI (MOAY JI5I)

O6wasn TpyaoemMKocTb 23ET

Yacos 1o yueOHOMY IU1aHy : 72 Busbpl KOHTpONIS B ceMeCTpax:
B TOM UHCIIE :

ayautopHsle 3anatus ;30 3a4eThl §

caMOCTOsTeNIbHas paboTa :

KOHTaKTHas pabora: 33,1
HKP: 3,1

38,9

5. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumenoBaHue pa3iesioB U TeM /BUj 3aHATHUSI/ Cemectp | YacoB

3AHATUSA

[ Kvpc

JlutepaTtypa

Pa3nea 1. Teopus cToJKHOBEHUI

11 Teopus cronkHoBenuil. Kunemaruka cronkaoBenuid. CeueHus 8 10

B3aMMOJICHCTBHS U METO/IbI UX ompenenenus. Kilaccuyeckas u kBaHTOBas
TeOopHUs YIIPYroro U HEYMpyroro paccesHus. MloHn3annoHHble MOTEpU SHEPTUU
3apsHKEHHBIMU YacTUIaMU. M3mydeHne 3apsKeHHbIX YacTUIl IPU
CTOJIKHOBEHHSIX U pPaJHallHOHHBIX ITOTEPh SJHEPTUU. B3anMonenicTene
3JIEKTPOMArHUTHOI'O U3JIy4EHHS C BELIECTBOM, KOTEPEHTHOE pacCesHuE,
KOMIITOHOBCKOE paccesHre, (oTodeKTprIecKoe rmorionexue. /JIex/

JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1
013233 354 55

1.2 Teopus cronkaoBenunit. Kuaemarnka cronkaoBeHunin. CeueHust 8 5

B3aWMOJICHCTBHS U METOJIbI UX OlpeeieHus. Kiaccuueckast 1 KBAaHTOBAS
TEOpHsl YIIPYroro U HeyNpyroro paccesHus. IoHu3aMoHHbIE TOTEPU SHEPTUH
3apsHKEHHBIME YacTHIIaMU. V3ydeHue 3apskeHHBIX YaCTHIL TPU
CTOJIKHOBEHMSAX U PaJMallMOHHBIX NOTeph 3Heprun. B3anmoneiicteue
3JIEKTPOMArHUTHOTO M3JTyYEHHS C BEIIECTBOM, KOTEPEHTHOE paccesHue,
KOMIITOHOBCKOE paccesiHre, HoTodneKTpudeckoe moriomenue. /Ip/

J1.1J11.2 J11.3 J11.4
JI1.5J12.1
01323354055

1.3 Teopus cronkHoBeHuil. Kunemaruka cronkHoBeHHH. CeueHus 8 20

B3aMMO/ICHCTBUSI M METOJIBI MX onpeseseHns. Kilaccuaeckasi 1 KBaHTOBasI
TeopHs YIPYyroro v HEYNMPYroro paccesHus. MloHn3annoHHble MOTepU SHEPTHU
3apsDKCHHBIMU YacTUIaMu. V3ydeHue 3apshKeHHBIX YacTHIl IPH
CTOJIKHOBCHUAX U paJUALlMOHHBIX IIOTEPb DHCPTUH. B3aHMO}ICﬁCTBHe
3IIEKTPOMATHUTHOTO M3JIYYCHUSI C BEIIECTBOM, KOTEPEHTHOE PaCcCesHHUE,
KOMIITOHOBCKOE paccesiHue, (oTo3aekTpuueckoe nornoineHue. /Cp/

JI1.1J11.2 J11.3 JI1.4
JI1.5J12.1
013223334055

Pa3nen 2. Teopus mepeHoca
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2.1 Teopus nepeHoca, OCHOBHBIE ITOHATUS M XapaKTEPUCTUKH MOJIS U3IIyYEHHUS. 8 10 |[JI1.1J11.2 J11.3 J11.4
Kunerndeckoe ypaBHEHUE U TPaHUYHBIC yCI0BUs. [IpuOImKkeHHbIE METO b JI1.5J12.1
pelIeHs KUHETHIeCKoro ypaBHeHus. [IpubmmkeHye HepepbIBHOTO 013233 54055

3amemienus. [Ipubnmmkenne Maibix yrio. P_N — npubnmkeHue.
JuddyznonHoe npudmmkeHue. PeleHne KHHETHYECKOTO YPaBHEHHUSI METOIOM
Mownte-Kapio. /Jlex/

2.2 Teopus nepeHoca, OCHOBHBIE ITOHATUS H XapaKTEPUCTUKH MOJIS U3IIyYEHHUS. 8 5 J1.1J11.2 J11.3 J11.4
Kunetndeckoe ypaBHEHUE U TPaHUYHBIC yCI0BUs. [IpuOImKeHHbIE METO b JIT.5J12.1
peleHs KUHeTUIeCcKoro ypaBHeHus. [IpubamkeHye HepepbIBHOTO 013233 54055

3amemienus. [Ipubnmxenne Manbix yrio. P_N — npubnmkeHue.
JuddysnonHoe npudmmkeHue. PeleHne KHHETHYECKOTO YPaBHEHHUSI METOIOM
Mownre-Kapuo. /TIp/

2.3 Teopus mepeHoca, OCHOBHBIC MOHSITHS M XapAKTEPUCTHKH MOJIST H3JTyYCHHUS. 8 18,9 [JI1.1 1.2 J11.3J11.4
Kunernueckoe ypaBHEHUE U IpaHUYHBIE YCIOBUSL. [IpUOIIKEHHBIE METO B JI1.5J12.1
pelIeHns] KHHETHIeCcKoTo ypaBHeHus. [[pulmmkenne HermpepbIBHOTO 21320235435

3ameuieHus. [Tpubnmxenue Maneix yriios. P_N — npubnmkenue.
Juddysnonnoe npudImkenue. PelieHne KHHETHYECKOTO YPaBHEHHS METOIOM
Mownte-Kapio. /Cp/

Pa3znen 3. Inas koHTaKTHas padoTa

3.1 WunuBunyanbHble KOHCYJIBTALUU, TeKYIU KOHTpois /KP/ 8 3,1 [JI1.1J11.2J11.3J11.4
JI1.5J12.1
21052033 54 55

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUI0OB OLIeHOYHBIX CPEACTB

OTt4eTsl o 3aa49aM (110 MPaKTUIECKUM 3aHATHSIM)
Bomnpocs! k 3auery

6.2. TunoBbie KOHTPOJIbHBIE 32/IaHUS U MHbIE MaTepHuaJibl A5 TeKylleil aTTecTaluu

3anaq1/1 K IPAKTUYICCKUM 3aHATUAM

1. Tloctpouts Tpadukn nuddepeHInaIbHOTO MO YTy CEUSHHUS PACCesTHUS 3apsHKEHHBIX YaCTUI] B SKPaHUPOBAHHOM KYJIOHOBCKOM
nose. [IpoBecTr ananus, HaUCaTh OTYET.

2. PaccuntaTh 1 TOCTPONTH rpaMIKN CEUSHHIH KOTEPEHTHOTO M KOMIITOHOBCKOTO paccestHus. [IpoBecTH aHanM3, HAIMICATh OTYET.

3. Paccunrath ¥ HOCTPOUTH rpadUKH YTIOBOTO paclpeieNieHHs U CIeKTPaIbHOIO COCTaBa TOPMO3HOTO n3nydeHus. IIposectu aHamms,
HAaIucaTh OTYET.

4. Hanicats nmporpaMmy Juist pacyeTa HHTETpajloB METOJIOM CIIydaiHbIX UcIbITaHuM (MeTonoM MonTte-Kapno). Hanucats otder.

5. Hanucats nporpammy 11 pacueTa TpaeKTOpPUH 4acTUL B OJHOPOJHOM cpene MerogoM Monre-Kapio. Hanucars oTuer.

6. Hanucate nporpamMmy 7151 aHaJIOTOBOI'O BBIYMCIIEHUSI XapaKTEPUCTHK I10JIS U3JIy4eHHs 1O Clly4ailiHbIM TpaekTopusaMm. Hanucats
OTYeET.

7. Hanucatb nporpamMMy AJst pelieHus: KuHeTnueckoro ypasHeHus B P_N npubnmwkenuu. Hanucats otder.

6.3. TunoBbie KOHTPOJIbHbIE BONPOCHI U 3aJaHUS JJI IPOMEKYTOYHOI aTTecTaluu

Bomnpocs! k 3auery

. Kunemaruka ynpyrux CTOJNKHOBEHUH (HEPEIATUBUCTCKUIL Cityyait).

. Kunemaruka ynpyrux cTONKHOBEHUH (PENSATUBUCTCKUM CITydaii).

. Kunemaruka Heynpyrux cTOJIKHOBEHHH.

. Ceuenne cTonkHOBeHNUH 1 auddepeHnmanbpHoe cedeHne paccesHus [Ipeobpa3oBaHue cedeHHH.
. MakpocKon14YecKoe CEeYCHUE pacCesHUs, YICIbHbBIC MOTEPU SJHEPTHH, POOET.

. Kinaccuueckast Teopust ynpyroro paccesHus.

. KBanroBas teopus ynpyroro paccesuus. [lepBoe 60pHOBckoe IPHOIIKEHHUE.

. B3anmonelicTBre 3apshKeHHBIX YacTuIl ¢ BemecTBoM. dopmyna Pesepdopra.

9. MoHn3annoHHbIEe TOTEPU SHEPTUH 3aPSHKEHHBIMH YaCTHUIIAMHU.

10. Knaccuueckas TeopHs paualldOHHbIX IOTEPh SHEPIUU. YTIOBOE PACHPENEIEHUE TOPMO3HOTO H3IIy4YEHHUS.
11. PaccestHuE DIEKTPOMArHUTHBIX BOJH CBOOOJHBIM 3apsIOM.

OO N W
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12. HekorepeHTHOE (KOMOMHAIIOHHOE) PAaCCEsTHUE.

13. Komnronosckoe paccesaue. PoTosrpdexr.

14. O6pazoBaHue NEKTPOH-TIO3UTPOHHBIX Map.

15. B3aumoieiicTBHE HEUTPOHOB C BELIECTBOM.

16. OcHOBHBIE NOHATUS TEOPUH IIEpeHOCA. XapPAKTEPUCTHKHU MOJIS U3TyUCHUS.

17. Kunetnueckoe ypaBHeHue boabuMaHa. I’ paHuYHbIE YCIIOBHS.

18. Kunernueckoe ypaBHeHHE B OJTHOMEpPHOM cirydae. KnneTnmueckoe ypaBHEHHE Il pABHOBECHOTO CIIEKTPA.
19. Kunernyeckoe ypaBHEHHE B IPUOIMKEHUN HEIPEPHIBHOTO 3aMEUICHHUS.

20. Kunetnueckoe ypaBHEHHE B IPHOIMKECHUU MaJIbIX YTIIOB.

21. Vpasuenue Konmoroposa-UenmeHa.

22. YrnoBoe pacripe/esieHne yacTuil B mpuoimkenue @okkepa-Ilnanka.

23. YrioBoe pacnpeeneHie YacTHII, IPOLIeIIIHX myTh |.

24. PemeHne KHHETHIECKOTO YPaBHEHHS B IPUOIIKEHUH HEITPEPHIBHOTO 3aMeICHHSI.

25. Pa3noxeHne KHHETUIECKOI0 YpaBHEHUS 110 CUCTEME OPTOrOHANBHBIX (DYHKIUIL.

26. P_N -npubnmxenue.

27. Nuddy3noHHOE NPUOIIKEHUE.

28. Onykryanuu. OrykTyanun 9uciia CTOIKHOBEHHI B OJTHOPOIHOM cperie.

29. Merox Monre-Kapio. OCHOBHBIE IPUHIIUIIBL, IPUMEPHI HCIIOIB30BAHHS.

30. MogenupoBaHUe TPACKTOPHUI 3apsDKEHHBIX YacThll MeTogoM Morte-Kapo.

31. AHasl0roBO€ BBIUHMCIIEHHE XapaKTEPUCTUK MOJIS U3IYUCHUS 110 CIIy4aifHBIM TPAEKTOPUSIM.

6.4. Kputepuu oneHUBaHUS

TekyIuunii KOHTPOJIb TEOPETUYSCKUX 3HAHUI M IIPAKTHICCKUX HABBIKOB [IPOU3BOAUTCS Ha MPAKTHIECKUX 3aHATHSIX B BUJE OMpoOca
TEOPETHYECKOW YaCTH, KOHTPOJIBHBIX paboT, a TAKXKE B BUJIE OTYETOB 10 TEMaM MPAKTHYSCKUX 3aHATHH, KOTOPBIE CAAET CTYJCHT B
TeyeHue cemectpa. OTUET Moapa3yMeBaeT pelieHre 3a/1a4 U3 MPEAIOKEHHOTO CIMCKA 33184 K KYpCY U yMEHHE OOBSICHUTD X0/
petienust 1-2 3a1a4 U3 TEMBI.

3aver cTaBUTCS HA OCHOBAHWH IIMCHMEHHOTO M YCTHOTO OTBETOB Ha [JBa TEOPETUYCCKUX BOIpOca U 3aaady. CTYICHThI, KOTOPbIE
YCHEITHO PEIMIN KOHTPOJIbHbIE PA0OTHI M OTYUTAIKCH B TEUCHHE CEMECTpPa O PEHICHHBIX 33/[a4ax Mo TeMaM MPaKTHUSCKUX 3aHSITHIA,
0CBOOOKIAIOTCS OT PELICHUS 3a/1a4H.

Or1ieHKa «3a4TE€HO» — CTYAEHT TBEP/IO 3HACT yIeOHO-MPOTPaMMHBIN MaTepual, IPaMOTHO U 110 CYIIECTBY U3JIaraet ero, Ho mpu 3TOM
JIOIYCKAIOTCSI HerpyOble OIIHOKH IPH BBIBOE (POPMYJI HITH OTCYTCTBHE HEKOTOPHIX JIIEMEHTOB BBIBOAA. 3a/1a4ya J0KHA ObITh
YaCTHYHO pelIeHa, JTM00 3a4TeHa Mo pe3ysibTaTaM paboThl B CEMECTpe.

7. YHEBHO-METO/JNMYECKOE 1 THO®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MOAY JI51)

7.1. PexoMeHnayeMasi quTepaTypa

7.1.1. OcHoBHast TUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |Jlanmay JI. J1. Kpartkwuii kypc oOuieii ¢pusuku. MexaHuka u MoJsiekyiisipHas pusuka: |[Mocksa : Hayka, 9BC
MoHOTpadus 1969
(https://biblioclub.ru/index.php?page=book&id=474071)
JI1.2 |(Jlanmay JI. J1. KBaroBast MexaHuKka: MOHOTpadus Mockaga, 9BC
(https://biblioclub.ru/index.php?page=book&id=474072) Jlenunrpar :
INocynapctBenHoe
W31aTeIbCTBO
TCXHHUKO-
TEOPETUIECKON

aureparypsl, 1948

JI1.3 |Jlanpay JI. ., JTudmun |Kpatkuii kypc TeopeTHuecKor GU3UKH: KypC JICKIHH Mockaa : Hayka, 9BC
E. M. (https://biblioclub.ru/index.php?page=book&id=492422) 1969

JI1.4 |Jlanpay JI. ., JTudumun |Kpatkuii kypc TeopeTHuecKor GU3UKH: KypC JICKIHH Mockaa : Hayka, 9BC
E. M. (https://biblioclub.ru/index.php?page=book&id=494680) 1972
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ABTOpBI, COCTaBUTEIIH 3armasue WsnarenscTBO, Tox| Pecype
JI1.5 |CuByxuH /[I. B. OO0muii kypc ¢pusuxu: yuebHoe nocodue Mocksa : OBC
(https://znanium.com/catalog/document?id=303190) W3znatenbckast
¢dupma "duzuko-
MaTeMaTH4decKas

auteparypa" (OU
3MATIJINT), 2008

7.1.2. lonoTHUTEIbHASI JIUTEPATYpa

ABTODBI, COCTABHTEITH 3armasue WsnarensctBO, Tox| Pecype
J12.1 |JTannay JI. O., Jlubmun [Teopernyeckas ¢usuka. T. 5, u. 1 : Cratuctuueckas ¢usuka: B 10  |Mocksa : Hayka,
E. M., ITuraesckuit JI. [Tomax : yueOHOE mocoOue 1995
II.

7.2. IlepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHKAUHOHHO# ceTn ""MHTepHeT"

D1 |JlaHb [DnekTpoHHBI pecypc] : anekTponHo-6nbamoreunas cucrema (OBC) / m3marensctro Jlans. — URL: http://e.lanbook.com/

32 |YHuBepcurerckas 6M0aM0OTEKa OHIAKWH [ DJIEKTPOHHBIN pecypc] : anekTpoHHO-0nbmnoreynas cucrema (9bC) / OO0
Jupexrmenua ITabmummnr. — URL: http://biblioclub.ru/

93  [KOpaiit [DnekTpoHHSIH pecypc] : 37eKTpoHHO-O0ubmHoTeuHast cucrema (IbC) / uznarensctso FOpaiit. — URL:
https://biblio-online.ru

D4 |Znanium.com [DnekTpoHHBIH pecypc] : anekTpoHHO-0nbmoTeunas cuctema (OBC) / HayuHo-n3narenbckuii eHTp
HNH®PA-M. — URL: http://znanium.com/

35 |[eLIBRARY.RU [OnekrponHslii pecypc] : anekrpoHHas oubnuoreka / Hayu. snextpoH. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 IlepeyeHb HHGOPMALMOHHBIX TeXHOJIOT Wil

7.3.1 [IporpaMmmHoOe oGecnieueHue

Adobe Reader

PascalABC

Python

C++ Builder Community Edition

Dev C++

LMS Moodle

Adobe Connect Acrobat

7.3.2 lIpodeccnonaibubie 02361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DrexkTpoHHbIH KaTaor HayuyHoi Onbmuotekn Yenl'yY [DnekTpoHHsIi pecype] : 6a3a nannsix / Yens6. roc. yu-t. — URL:
http://library.csu.ru/ru/ - Yensbunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHausl
American Physical Society : caitr. — URL: http://journals.aps.org/about — 3. anri. — Pexxum 1ocTyIma: TOJIBKO U3 CETH YHHBEPCHUTETA. —
TexcT : 2eKTPOHHBIN.

3. Web of Science : mynsriaucuuniraaptas pedeparupHas 6a3a gaHHbIX / Kommanust Thomson Reuters. — Pexxum mocryma: s
3apeructpup. nonp3osareneit Uenl'Y. — TekcT : 37eKTpOHHBIH.

4. Scopus : peteparuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anrit. — Pesxum gocryma: st
3apeructpup. noib3osareneit Uenl'yY. — TekcT : 3MeKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anrs. — Pesxxum ocTyma: [uist 3aperiucTpup. mojb3oBareneit Yenl'y. —
TekcT : 2MeKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

JIJ'IH peanmm3al JUCHUTIUIMHBI UCTIOJIB3YIOTCA y‘le6HbIe AYAUTOPUH IJIA MIPOBCACHUSA 3aHATUI JICKHUOHHOT'O THUIIa, CCMUHApCKOI'0
TUIIAa, FPYIIOBBIX U UHIUBUAYaIbHBIX KOHCYJIbTALUM, TEKYLIEr0 KOHTPOJLA U IPOMEXKYTOUHOI aTTecTalluy, a TAKKe MOMELIEHUS AJIs
CaMOCTOSATEIbHON PadOTHI.

YueOHbIe ayINTOPUH YKOMIUIEKTOBAHBI CIICIIAAT3UPOBAHHON MEOEITbIO M TEXHHIECKHUMU CPEACTBAMHU OOYICHHS - MYJIbTAMETHAHBIM
000pyn0BaHHEM (IKpaH, HOYTOYK, MPOEKTOP, KOJIOHKN).
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JInist MpoBEICHUSI 3aHSATHUH JISKIIHOHHOTO TUITA MPE/IArafoTCsl HAOOPHI IEMOHCTPAMOHHOTO 000PYOBAHUS U YUeOHO- HATIISTHBIX
mocoOuit (MyIbTUMETUIHBIC IPE3CHTALINH).

Hcnons3ytores aynuropus Ne205 - untanbHblil 3a1 Ne3 (yueOGHbIi kopryc Nel) u aynuropus Ne206 - 371eKTpOHHBIN YUTAIbHBIN 325
(crienanm3upoBaHHbIil MeanaleHTp) (yueOHbIi kopiyc Nel) uis caMocTosTeNnbHON paboThI CTY/ICHTA, OCHAIIICHHBIC IEPCOHATBHBIMU
KOMIIBIOTEpaMH, MyJIbTHMEIUIHOMN ammaparypoil. B ayquTopusx obecriedeH JOCTyN K pa3IMYHON CIIPaBOYHOI IuTEparype,
SHIMKJIONEIUAM, OHOINOTrpa)UIeCcKUM 1 TIOJTHOTEKCTOBBIM 0a3aM JaHHbBIX, HH(QOpMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA 110 OCBOEHUIO JUCHUTIIJIMHBI (MOZY JIS)

OcBoeHHUE CofiepKaHusl yIeOHOM AUCIUILTHHBI «B3anMOIeHCTBIE H3TYUSHHUS C BEIIECTBOMY OCYILECTBIISCTCS Ha JICKIUX,
NPAKTHYECKHUX 3aHATHAX U B IPOLIECCE CAMOCTOSITEIbHOM y4eOHOI AesITeIbHOCTH CTY/ICHTOB.

JIekuMOHHBIE 3aHATHS 00ECIIEUNBAIOT TEOPETUUECKOE U3YUCHHE TUCIUILTHHBL. OCHOBHBIMHI METOJIAMHU O0YYICHHS SBIISIOTCS
HH(OPMALOHHO-00BCHUTENBHBIH 1 IPOOIeMHBIi. Ha JeKiusax u3naraetcss OCHOBHOE COICPIKaHHME TEM IIPOTPaMMBI, IIPOBOJHTCS
aHaJM3 OCHOBHBIX MOHATUHN U PACCMATPUBAIOTCS IPUMEPBIL.

JIeKIMOHHBIN MaTepHAal SIBISICTCSI BAYKHBIM, HO HE SMHCTBEHHBIM [UIsl yCBOCHHS yueOHO#M muciuuinHbl. Ero o6s3aTensHo
HEOOXOUMO JIOTIOJIHUTH MaTePHAIIOM OCHOBHOMW U JIOTMOJHUTEIBHON JTUTEPATYPHI IO TEME.

IMpakTHyecKue 3aHsTHS CIYKAT VIS 3aKPEIUICHUS TCOPETHYECKUX OCHOB, H3/IAaraeMbIX B JICKIISIX. Ha pakTHYECKHX 3aHATHAX
o0y4yaeMble OBIIaJCBAIOT OCHOBHBIME METOAMH U IPHEMaMH pelieHns 3a1a4. st IPOBEACHMs TEKYIIErO U IPOMEKYTOYHOTO
KOHTPOJISI TPOBOIUTHCS] KOHTPOJIbHAS Pa00Ta M 3aIUThI 33/1a4 110 KaX 0K TeMe MPaKTHUSCKUX 3aHATHIA. 3aluTa 3a1a4 TO TeMe
MO/Ipa3yMeBaeT PeIICHHE 3a1a4 U3 [PEUI0KEHHOTO CITUCKA 33/1a4 U YMEHHe OOBSICHUTH X0/ petuenust 1-2 3agaq u3 Temsbl. Cucrema
KOHTPOJIBHBIX MEPOTIPHUSITHIA TOJKHA 00eCTIeYMBaTh 0OBEKTHBHYIO OI[CHKY 3HAHUIT U HABBIKOB CTYJICHTOB, CIIOCOOCTBOBATH
MOBBIIIEHHUIO A(PPEKTUBHOCTH BCEX BUIOB YUCOHBIX 3aHATHH, BKJIFOYAs U CAMOCTOSATEIILHYIO paboTy.

Ba)kXHBIM MOMEHTOM TPU U3YYSHUH OO0 JUCIHUIUINHBI SBJISIETCS OPTaHU3aIUsI CAMOCTOSATENHHOM paboThl. IIpu 0CBOCHUH
Marepuaa He CIeAyeT CTPEMUTHCS K MEXaHHIECKOMY 3allOMHHAHUIO IPHBEICHHBIX ONPEAeICHHU, (POPMYIHPOBOK U MOIOKEHHH,
ecn TpeboBaHus K BaM mpsiMo He yKa3bIBaIOT Ha 3T0. BriosiHe 3 heKTUBHON MOXKET OKa3aThCsl MOMBITKA MOHATH CYTh SBJICHHUS,
BBIPabOTATh CBOC OTHOLICHUE K HEMY, ONUPAsCh Ha MATEPHAI, COACPKAIINIACI B PEKOMEHIOBaHHO# uteparype. Taroke
PEKOMEHYeTCsl PABHOMEPHO PACIIPE/ICIIATh HArPY3Ky CAMOCTOSTEIIBHOTO O0YUCHHS B TCUCHHE CeMecTpa.

B ciry4yae mpuMeHeHHs IpH 00YYeHHN JUCUUILIMHBI DJICKTPOHHOTO 00y4eHHMs, TUCTAHIIMOHHBIX 00pPa30BaTE/IbHBIX TEXHOIOT Ui
ob1ieHne 00yUaroNIMXCs ¥ MPENOAaBaTElsl OCYILIECTBISIETCS B PEKMME PEeabHOrO BpeMeHH (OHJIaifH-JIeKnK (BeOHHAPbI), 4aThl,
BUI€0-KOH(EPEHIINH U JIP.) WIN OTI0KEHHOI'0 BPEMEHH (CHCcTeMa JUCTaHIMoHHOTro 00y4uenus Moodle, MS Office365, dopymsl,
9JIEKTPOHHAsI T10YTA  JIP.).

IMpu 0Oy4enuu UL ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSIMU 3[J0POBbS 3JIEKTPOHHOE 00yUEeHUE, TUCTAaHIIMOHHbIE 00pa30BaTeIbHbIE
TEXHOJIOTHH IIPeyCMAaTPHBAIOT BO3MOXKHOCTH ITpHUeMa-Tiepeiadll HHGOPMAIUHU B JOCTYITHEIX AT HUX (opMax.

Peanu3anys TUCIUILTHHBI ¢ TPEMEHEHHEM 3IEKTPOHHOTO 0O0YUYEHHs, TUCTaHITHOHHBIX 00pa30BaTeNbHbEIX TeXHOIOTHII (nanee — D0,
J1OT) ocymectBaseTcs Ha ocHOBaHUM «[10I0XKEeHUS 0 peanu3anuy OCHOBHBIX U JIONOIHUTEIBHBIX 00pa30BaTENbHBIX IIPOrPaMM ¢
HIPHMEHCHHEM JIIEKTPOHHOTO 00YUeHNMS 1 TUCTAHI[OHHBIX 00pa30BaTeIbHBIX TEXHOIOTHIA B (heepaTbHOM roCyJapCTBEHHOM
010/DKETHOM 00pa30BaTEILHOM YUPEKICHUH BICIIEr0 00pa3oBaHus «HeIsIOMHCKHUM ToCcyJapCTBEHHBIN YHUBEPCUTETY, «I1osoKeHus
0 TOpsIKE 3a4eTa 00YHaIOIIIMHUCS 10 OCHOBHEIM ITPO(ECCHOHAIBHBIM 00pa30BaTEIFHEIM IIPOTPaMMaM BEICIIIETO 00pa30BaHHUs B
OI'BOY BO «Uenl Y» pe3yabTaToB OCBOCHHUS B OpPTraHU3aIMAX, OCYIIECTBIISIOMINUX 00pa30BaTEeIbHYIO 1ESTEIbHOCTD, Y4EOHBIX
IpEeIMETOB, KyPCOB, TUCIHIUIAH (MOIYINeH), TPAKTHK, JOMOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPaMMy» HOCPEACTBOM IEKTPOHHOM
uHdopmarronHo-oopaszoBarensHoii cpeasl ®PI'BOY BO «Uenl Vy». B nckimountensHbIx ciydasx (Gopc-Maxop U T.11.) IpH
peanuzanuu oOpazoBaTenbHOU AessTenpbHocTU ¢ npuMeHeHreM D0, IOT MoryT NIpuMeHATh KOMIIOHEHTBI, HE BXOJAILIUE B IEPEUEHb
AJIEKTPOHHOM HHPOPMAITMOHHO- 00pa30BaTEIILHON CPEJIbI.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCHUIIIMHBI OBYYAIOIIUMUCH C HHBAJIMJHOCTBIO N
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 310POBbSA

OcBoeHNe AUCIUITIMHBI UHBAJIMIAMH H JIMIIAMH C OTPaHMYEHHBIMHU BO3MOKHOCTSIMH 310POBBS OCYIIECTBISIETCS C MCIIOJIb30BAHUEM
CHENUANBHBIX TEXHUYECKUX CPEACTB W WH()OPMAIMOHHBIX TEXHOJOTUH, MPENOCTaBIAEMBIX PecypCHBIM Yy4eOHO-METOANYECKUM
LEHTPOM MO OOY4EeHHIO MHBAIMIOB M JIMI C OIPaHUMYEHHBIMH BO3MOXKHOCTSAMH 3710poBbsi Yenl'VY mo 3ampocy oOywarorerocs
(MOOMIBHBIE CHENMANBHBIC TEXHUUYECKHE CPEJICTBA UL JIMI[ C HAPYUICHUSMH 3PCHUS M C HapYIICHHUEM CJyXa, aCCHCTHBHBIC
MH()OPMAMOHHBIE TEXHOJIOTHH).
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[Ipu HeoOxomumocTH sl OOYYAIOUIMXCS C HApYUICHUSIMH 3pEeHUs Ha paboduMx MecTaxX [yl NPOBEACHUS NPAKTHUECKUX WIH
abOPaTOPHBIX 3aHATUI YCTAHABIMBACTCS CIIEIHMANBLHOE MPOrpaMMHOE obecreueHne (MporpaMma pedeBOl HaBHTAINH, PEUYeBbIS
CHUHTE3aTOPbI, SKPAHHbIE JIYIIbI).

B yueOHble aynuropun obecrieunBaeTcs OECHPENITCTBEHHBIN AOCTYH I 00y4alomuXcsl ¢ HHBAUTUIHOCTBIO U C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMHU 3/I0POBBSI. B Kakoii ayauTopu, rae 00y4aroTcsi MHBAJIH/IBI U JIMLA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbs,
MIpeyCMaTpPUBAETCSI COOTBETCTBYIOIIEE KOJMYECTBO MECT JUIs 00YHAIOUIUXCS C Y4ETOM HapyLUIeHUH UX 310POBbS.

J151s1 oCBOSHMS AUCIMIUTMHBI HHBAJIMAM U JIUIaM C OTPaHUYSHHBIMHI BO3MOXKHOCTSMH 3/10POBBSI IPEIOCTABISETCS JOCTYII K TEYATHBIM
HCTOYHUKAM, UMEIOIUMcS B Hay4Hoi Oubimorexe YenlV, ¢ MOMOIIBIO CHENMANBHBIX TEXHUYECKUX CPEJNCTB; JOCTYI C MOMOIIBIO
CHELHATbHBIX TEXHHYECKUX W MPOTPAMMHBIX CPEACTB K IJIEKTPOHHBIM HCTOYHHKAM, MPEJICTABICHHBIM B (hopMe SIEKTPOHHOTO
JIokyMeHTa B poHze HayyHOH OubnroTexu Yenl'Y miu 31eKTpOHHO-ONOIMOTEUHBIX CUCTEMAX.

Y4ueOHO-MeTOANYECKHEe MaTepHaibl Ul O0YJAIOIUXCsl U3 YHCIIAa MHBAIUAOB U JIUI C OTPAaHWYEHHBIMH BO3MOYKHOCTSIMU 3I0POBBS
MIPEJOCTABISIOTCA B (OPMaX, aJalTUPOBAHHBIX K OTPAaHMYECHHUSAM HX 3I0POBbS U OCOOCHHOCTSIM BOCTIPUATHS HH(POPMALIUH.

J171s1 ”HBaNMOB | JIUI] ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI OCBOGHHE TUCIUILIMHEI MOXKET OBITh YACTHYHO HIIH MOJTHOCTHIO
OCYIIECTBIICHO C UCIOJIb30BAaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTH.

Ilpn mpoBeneHWM TNPOMEXYTOUHOH aTTeCcTallid MO JAWCHUIUIMHE OOYYaroUIMMCS C HWHBAJIUAHOCTBIO W C OTrPaHUYEHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI O0ECHEUMBACTCS MO0 WX 3asBICHHIO NPEJOCTABICHHE B JIOCTYNMHOW (opMe B 3aBHCHMOCTH OT HX
WHIVBHUAYaJIbHBIX OCOOCHHOCTEH HHCTPYKIMH O TIOPS/KE IIPOBENECHUS IMPOMEKYTOYHOH ATTECTAllMH, OLEHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a/aHus (IIMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIbIOTEpE, MUCbMEHHO wipudrom Bpaiins, c
HCIIONIb30BAaHUEM YCITYT aCCHCTEHTA, YCTHO).

[Tpu npoBeaeHUN NpoLEAYPbI OLICHUBAHUS PE3YJIbTATOB OOYYEHHs] MHBAJIMIOB U JIMIl C OTPAaHMYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI
IpeycMaTprUBaeTCs HCIOIb30BaHUe IpeaocTaBiIeHHBIX Yenl Y min coOCTBEHHBIX TEXHUUECKHUX CPENICTB, HEOOXOAUMBIX M B CBSI3H C
WX WHAMBUAYAIBHBIMH 0COOCHHOCTSAMU. [Ipy HEOOXOIMMOCTH MHBAIWAAM U JIMLAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
TIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMs JUISl MTOJrOTOBKM OTBETAa Ha 3aJlaHus, MPOIeaypa OIeHUBaHUS Pe3yIbTaTOB OOYUSHHUS IO
JTUCLUTUIMHE MOKET MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

© ®I'BOY BO «Henl'V»




28.03.02 HaHouHKeHepHs, HANIPABJIEHHOCTD (Ipo¢uiib) «HaHOTEXHOJI0THH B MAaTepPHAJIOBEICHUN,
PII /T no pucunmiinHe «B3anmMoaeiicTBie H3JIy4eHHs C BeleCcTBOM», 2025 rox Ha0opa, ouHas ¢opma
o0yueHust

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM COBETOM (hPU3NIECKOTO aKyabTeTa

ITporoxon 3aceganust Ne 05 ot 06.02.2025

[Ipencenarens YdeHoro coBera

(husuueckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeoun

3acenanuem kadgeapnl o0LIeli U TeopeTHYecKoi (PUINKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) A.IL. Snosen

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



