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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Heunp nucturinzel «B3anMonelcTBHE H3ITyYeHHUs C BEIIECTBOM)» COCTOUT B OOYYEHHUHU MPAKTHYECKOMY HCIIOJIb30BAHUIO METOJIOB 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 YBOIOLIH TIOJISI M3TYUSHHUS B BEIIECTBE (TEOPHs IIepeHoca).

OCHOBHEIE 3aJa9u JUCHUILIIMHBI:

- H3y‘IeHI/Ie 1 3aKpCIJICHUEC OCHOBHBIX HOHSITPIﬁ, 3aKOHOB 1 Moneneﬁ TeOpeTH‘IeCKOfI (1)I/I3I/IKI/I;

- [IppumeHeHne MeTO0B TeOpeTHIeCKON (GHU3NKH ISl ONMMCAHUSI MUKPOCKOITMYECKUX IPOIIECCOB B3aUMOACHCTBYS 3apsHKEHHBIX,
HEHTpaIbHBIX YaCTHIl M KBAHTOB JIEKTPOMATHUTHOTO M3JIyYEHHS C BEIECTBOM B paMKaX TE€OPUHU CTOJIKHOBEHHIA;

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

PeSyJILTaTLI O6y‘IEHI/IH 110 JUCOUILUIMHE HAITPABJICHBI HA TOCTHXXCHUEC NHIUKATOPOB!

IIK-1.1. O6nanaer 3HaHUAME 00 OCHOBHBIX METOJ[aX MPOBEACHHUS HayIHO-HCCIIEI0BATEILCKUX pa3paboTOK B 001aCTH (PU3NIECKUX
HayK; 0 cOc00ax INITAHUPOBAHUS U OPTaHU3aIUU UCCIIEJOBaHUI.

ITK-1.2. leMOHCTpUPYET YyMEHUS: IPOBOAUTD IIOUCK, U3yUeHUE U 0000ICHUEe HAYYHOT'O OIIBITa B COOTBETCTBYIOIIEH 00nacTu
HCCIIeIOBAaHUH; OTIPEAEIATh el U 3a/1a49H ITaHUPYEMbIX HCCIIeTOBAaHUN U pa3paboToK; IIPOBOAUTH HCCIEAOBAHNE, COCTABIATH €T0
onucaxue, GopMyIUpOBaTh BHIBOJBI 10 IOJIyIEHHBIM PE3yIbTaTaM.

ITK-1.3. meeT npakTUYecKuii ONbIT (HABBIKK) B 00JIaCTH (PU3UUCCKUX HAYK: MPOBEIACHUS HAYYHBIX UCCIICIOBAHUI B COOTBETCTBHH C
[IOCTABJICHHOM 1IE€/bI0; COCTaBICHUS OTYETOB 110 TEME U I10 pe3yJibTaTaM IPOBEICHHBIX HAyUYHO- UCCIIE0BATEILCKUX Pa3pabOTOK.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Lluk (pasaen) OIOLI: [51.B./1B.01.01

2.1 TpeOGoBaHus K MpeIBaAPUTENLHOI MOATOTOBKE 00y4YaI0IIEerocs:

MareMaTH4yecKnuil aHaIu3

Juddepennuanbuble ypaBHEHUS

DJIEKTPUYECTBO U MarHETU3M

OnTHka

TeOpeTI/I‘IeCKaﬂ MCXaHHKa

MexaHuKka CIJIOIIHBIX cpena

SHGKTPOHI/IHaMI/IKa

2.2 JIncuuMnIuHbI U MPAKTHKH, 1JIs1 KOTOPHIX OCBOEHHE TAHHOH TUCHMIIMHBI (MOAYJIs1) HE0OX0AMMO KaK NMpeAlecTBYyolee:

dusuka KOHACHCUPOBAHHOI'O COCTOSIHUA

Paguanuonnas ¢pusnka u OnomMeuiuHCKue 3G GEKThI

[MoaroToBka K Tpolenype 3aliluThl U 3alIUTa BHITYCKHOW KBaMH(HUKAIMOHHON paboThI

3. KOMIETEHIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIMILIAHBI
(MOJYJIS)

IIK-1: Crioco0eH npuMeHATh ClenuaJIu3pOBaHHbIe 3HAHUS, OJTyYeHHbIe B 00/1aCcTH (PU3NYECKUX HAYK, IPU NPOBEAeHU U
HAYYHO-HCCJIe0BATeIbCKHX Pa3padoTok

3HaTh:

I[J'Iﬂ JAOCTHXKCHUA IIK-1.1: 3aKOHBI, METOAbI U ITOAXO/AbI TCOpeTH‘IeCKOﬁ (I)I/IBI/IKI/I JJI1 OITMCaHUA MUKPOCKOMMMYCCKUX IMPOLECCOB
B3aHMOHCﬁCTBHH 3apsHKCHHBIX, HeﬁTpaHBHBIX YacCTHI[ U KBAHTOB 3JICKTPOMAariuTHOTO U3JTYY€HHUS C BEIICCTBOM (TCOpI/IH
CTOHKHOBCHI/Iﬁ), a TaKXKXE€ METOJAbI TCOPETHUUCCKOI'O OIMMMCAHU SBOJIIOLNHN IMOJIA U3JITYYCHHU B BEIICCTBE (Teopm{ nepeHoca)

YMmern:

Jst moctroxennst [1K-1.2: mpuMeHSATh 3aKOHBI, METOBI U MIOAXO0/IbI TEOPUHU CTOIKHOBEHUH M TEOPHUH IEpeHoca

Baagertn:
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Js noctroxenus ITK-1.3: HaBBIKOM pelleHUs] KOHKPETHBIX (PU3UYECKUX 3a7a4

B pe3yabTaTe 0CBOCHUA TUCHUIVIMHBI 06yllaloumiic51 JOJIKCH

3.1|3nare:

3.11

3aKOHBI, METO/IBI M IOAXO/BI TEOPETUIECKOH (DM3UKH /TSI ONTMCAHHS MUKPOCKOIIMYECKHX MTPOLIECCOB B3aNMOIEHCTBHS
3apsKEHHBIX, HEUTPAJIbHBIX YaCTHIl M KBAHTOB JIEKTPOMArHUTHOTO H3JIy4EHHS C BEIECTBOM (T€OpHs CTOJIKHOBEHHA),
a TaKkKe METOABI TEOPETUUECKOTO OIMCAHMS SBOJIIOLUH OIS H3IyYEHHs B BEIIECTBE (TEOPHsI IEpeHoca)

3.2|Ymern:

321

MPUMCHATH 3aKOHBI, METOJBI U TIOAXOAbI TCOPUHN CTOJIKHOBEHHH U TEOpHU IEPEHOCa

3.3|Baanern:

33.1

HaBBbIKOM PCEIICHUSI KOHKPETHBIX (bl/I3I/I‘ICCKI/IX 3aJa4

4. ObPBEM JJUCIIMITJIMHBI (MOAY JI5I)

O6wasn TpyaoemMKocTb

33ET

Yacos o yueOHOMY IUIaHY :
B TOM YHCIIC :

ayIUTOpPHBIC 3aHATHS : 52

camocTosTeNbHas paboTa : 28,6

4acoB Ha KOHTPONb : 18
KOHTaKTHas pabora: 61,4
HKP: 9,4

108 Buner konTponst B cemecTpax:

9K3aMeHBI 7

5. CTPYKTYPA U COEP’KAHHUE JUCIHUAIIIMHBI (MOLY.JIST)

Kon
3aHATUSA

HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/

Cemectp | YacoB

/[ Kvpc

Jlutepatypa

Pa3nen 1. Teopus cToJKHOBEHUIT

11

Teopus cronkHoBeHuil. Kunemaruka cronkHoBeHHH. CeueHus 7
B3aMMOJICHCTBHS U METOJIbI UX olpeneneHus. Kilaccuyeckas M KBaHTOBast
TEOpHsl YIIPYToro U HeyNpyroro paccesHus. IoHu3aMoHHbIE OTEPU SHEPTUH
3apsHKEHHBIMU YacTHIaMU. V3mydeHne 3apspKeHHBIX YaCTHUIL PH
CTOJIKHOBEHMSAX U PaJMaIllMOHHBIX NIOTeph 3Heprun. B3zanmoneiicTeue
AJIEKTPOMATHUTHOTO M3JIy4eHHS C BEIIECTBOM, KOTEPEHTHOE PacCesiHuUE,
KOMIITOHOBCKOE paccesHre, (HoTodeKTprIecKoe morionexue. /JIex/

18

J1.1J11.2 J11.3 J11.4
JI1.5J12.1
013233 5455

1.2

Teopus cronkuoBenuit. Kunemaruka cronknoBeHui. CeueHust 7
B3aMMOJICHCTBHS M METOJIBI UX onpeenenus. Kinaccuaeckas 1 KBaHTOBAs
TeOopHUs YIIPYroro U HEYMpYroro paccesHus. MloHn3alnoHHble MOTEpU YHEPTUU
3apsHDKEHHBIMU YacTHLaMU. V3mydeHne 3apsHKeHHBIX YacTHIL TIPH
CTOJIKHOBCHUSX U paJUAllTUOHHBIX IIOTEPb DHCPTUH. B3aHMOZ[CﬁCTBPIC
ANEKTPOMArHUTHOTO M3JTy9EHHS C BEIIECTBOM, KOTEPEHTHOE paccesiHue,
KOMIITOHOBCKOE paccesiHue, porodsiekTpuyeckoe nornoienue. /TIp/

10

JI1.1 J11.2 J11.3 J11.4
JI1.5J12.1
013233 54 55

1.3

Teopus cronkuoBenuit. Kunemaruka cronknoBeHu. CeueHust 7
B3aMMOJICHCTBHS U METOJIBI X ompenenenus. Kiaccuyeckas 1 KBaHTOBast
Teopus YIIPYyroro v HEYMPYroro paccesHus. MloHn3annoHHble MOTepU SHEPTHU
3apsHKEHHBIMU YacTHIaMu. V3mydeHue 3apspkeHHbIX YacTHIL IPU
CTOJIKHOBEHHSIX U paJialliOHHBIX NTOTEpPh YHEprun. B3anmonenictue
3JIEKTPOMArHUTHOTO U3TyYEHHsI C BELIECTBOM, KOTEPEHTHOE paccesiHue,
KOMIITOHOBCKOE paccesiHue, (oTodneKTpudeckoe nornonieHue. /Cp/

14

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

Pa3nen 2. Teopus nepenoca

2.1

Teopus nepeHoca, OCHOBHBIE MTOHATHS M XapaKTEPUCTHKHU MOJIS H3TyUCHHUSI. 7
Kunernueckoe ypaBHEHNE U TPaHUYHEIE YCIOBHS. [IpHOIMKeHHbIE METOIBI
pelIeHns KHHeTHIeCKoro ypaBHeHus. [IpubmkeHne HenpepsIBHOTO
3ameuienns. [Tpubmmxenne Mansix yrios. P_N — npubmmkenue.

16

Juddysuonnoe npubnmkenue. PelieHre KHHETHYECKOTO YPaBHEHHSI METOIOM
Mownte-Kapio. /JIex/

JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1
013223334055
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2.2 Teopus nepeHoca, OCHOBHBIE ITOHATUS M XapaKTEPUCTUKH MOJIS U3IIyYEHHUS. 7 8 J1.1J11.2 J11.3 J11.4
Kunerndeckoe ypaBHeHHE U TpaHUYHBIC YCI0BUs. [IprOIMKeHHbIE METOIBI JI1.5J12.1
pelIeHHs] KWHeTH4ecKoro ypaBHeHus. [IpubimkeHe HenpepsIBHOTO 010523334035
3ameutenns. [Tpubnmkenne Mansix yrios. P_N — npubmmkenue.

Juddysuonnoe npubnmxenue. PeleHne KUHETHYECKOTO YPaBHEHUSI METOJIOM
Monre-Kapio. /TIp/

2.3 Teopus nepeHoca, OCHOBHBIE ITOHATUS H XapaKTEPUCTUKH MOJIS U3IIyYEHHUS. 7 14,6 [JI1.1J11.2J11.3 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.

Juddysuonnoe npubnmxenue. PeleHne KUHETHUECKOTO YPaBHEHUSI METOJIOM
Mownte-Kapio. /Cp/
Paznen 3. MHast koHTaKkTHas padoTa
3.1 MuauBuayanbHble KOHCYIBTAIMH, TEKYIUi KOHTpOJb /VIKP/ 7 94 [|J1.1J11.2J11.3J11.4
JI1.5J12.1
213233 5455

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

Ort4eTsl o 3aa49aM (110 MPaAKTUIECKUM 3aHATHSIM)
Bomnpocs! k 5x3ameny

6.2. TunoBble KOHTPOJIbHbIE 3aIaHNUS ¥ HHBbIE MaTePUAJIbI /ISl TEKYLIel aTTecTalUN

3a}la‘II/I K IMPaKTUYCCKHUM 3aHATUAM

1. IToctpouts rpaduku qudhepeHIaIbHOTO MO YTy CEUeHHs PACCEsHUS 3apsDKEHHBIX YacTHII B 9KPAHMPOBAaHHOM KYJIOHOBCKOM
none. [IpoBecTu aHanu3, HaIUCaTh OTYET.

2. PaccuuraTh ¥ MOCTPOUTH TpadMKK CEUEHHH KOT€PEHTHOTO 1 KOMITOHOBCKOTO paccestHus. [IpoBecTn aHamm3, HammucaTh OTYeT.

3. Paccunrarh 1 mOCTpOHTH rpadMKH YrIOBOTO paclpeieNIeHNs M CIIEKTPAIBHOIO COCTaBa TOPMO3HOTo M3nydeHus. [IpoBecTr anamus,
HammucaThb OTUCT.

4. Hanrcatb mporpaMmy JUisl pacdera HHTETpaioB METOJIOM CITyJalHbIX ucnbITaHui (MetonoM MoHTte-Kapio). Haucats otder.

5. Hanmcats mporpammy Juist pacueTta TpaeKTOpPHU YacTHIl B OIHOPOAHOI cpene metonoMm Mounre-Kapno. HanucaTts otuer.

6. Hanmcate nporpammy J1st aHaJIOrOBOTO BEIYMCIICHUS XapaKTEPUCTHUK OIS UITyYSHUSI TIO CIydaifHbIM TpaekTopusM. Hammcarp
OTYeT.

7. Hanmcats nporpammy [uis penieHus KuHeTHIeckoro ypaBaenus B P_N npubnmkennn. Hammucats otder.

6.3. TunoBwnie KOHTPOJBbHBIC BOIIPOCHI U 3aJaHUA NJIsA l'lpOMe)KyTO'—lHOﬁ arrecranuu

Bomnpocs! k 5x3ameny

. Kunemaruxka ynpyrux CTOJIKHOBEHUH (HEPEIATUBUCTCKUIL Citydait).

. Kunemaruka ynpyrux cTOJIKHOBEHUH (PEIATUBUCTCKUN cydait).

. Kunemaruka Heynpyrux cTOJIKHOBEHHH.

. Ceuenne cTonkHoBeHn# u nuddepennnansaoe ceuenne paccesiaus [IpeodpasoBanne cedeHuil.
. Makpockon14yecKoe ceYeHUe paccesiHus, YACIbHbIC OTEPU SHEPTHHU, POOET.

. Knmnaccuueckast reopust ynpyroro paccesHus.

. KBanroBas teopus ynpyroro paccesuus. [leppoe 60pHOBckoe IPUOIIKEHHUE.

. BzanMoneiicTBue 3apsHkeHHBIX yacTHIl ¢ BemectBoM. @opmyna Pesepdopra.

. I/IOHI/I?)aLU/IOHHbIe TMOTEPU DHEPTUH 3aPsSHKCHHBIMU YaCTHULIAMH.

. Knnaccuueckast Teopust paguaiiOHHBIX TOTEPb YSHEPTUH. YTIIOBOE paclpeielleHHe TOPMO3HOTO H3JIyYeHHUSI.
. PaccestHue »1eKTpOMarHUTHBIX BOJIH CBOOOJHBIM 3apsiIOM.

. HexorepentHoe (KkoMOMHALIMOHHOE) paccesiHUe.

. Komnironosckoe paccesinue. @otoaddexr.

. Obpa3zoBaHHe AIEKTPOH-TIO3UTPOHHBIX I1ap.

. B3aumopeiicTBre HEHTPOHOB C BEIIECTBOM.

. OCHOBHBIE MTOHATHUS TEOPUHU MIEpEHOCA. XaPAKTEPUCTUKH MOJIS U3ITyUESHHUS.

. Kunernueckoe ypaBnenue bonbiimana. I'paHuuHbIe YCIOBHSL.

0O\ L B~ W —
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18. KuneTnueckoe ypaBHeHHE B OAHOMEPHOM ciaydae. KuHeTndyeckoe ypaBHEHHE JUIsl pABHOBECHOTO CIIEKTpA.
19. KuneTnueckoe ypaBHEHHE B PHOIMKECHUH HENPEPBIBHOTO 3aMEIJICHHUS.

20. Kunernueckoe ypaBHEeHHE B IPUOIMKEHUN MAJIbIX YTJIOB.

21. YpaBuenue Konmoroposa-Uenmena.

22. YrnoBoe pacripeenenue yactul B npuommkenue @okkepa-Ilnanka.

23. Yri0Boe pacnpe/ieieHue YacTHII, IPOIIEIIHX IyTh |.

24. Pemenne KHHETHYECKOTO YPaBHEHHS B IPUOIKSHUH HEITPEPHIBHOTO 3aMe ICHHSI.

25. Pa3noxeHre KHHETUIECKOTO YPABHEHHUS 10 CHCTEME OPTOTOHANBHBIX ()YHKIIUA.

26. P_N -npubnmxenue.

27. Nubdy3uoHHOE NPUOIIKEHUE.

28. Onykryarnun. OrykTyaruu 4rcia CTOJIKHOBEHUH B OJJHOPOTHOM Cpee.

29. Metox MonTte-Kapno. OcHOBHbIE IPUHIUIIBL, IPUMEPHI HCIIOJIb30BAHMSL.

30. MonenupoBaHue TPaeKTOPHiA 3apsHKEHHBIX YacTUI] MeTo oM MonTte-Kapiio.

31. AHasloroBO€ BBIUHMCIIEHHE XapaKTEPUCTUK MOJIS U3IYUCHUS 110 CIIydaifHBIM TPAEKTOPUAM.

6.4. Kputepuu oueHuBaHus

TekyIuii KOHTPOJIb TEOPETHUSCKUX 3HAHUM M MPAKTHIESCKUX HABBIKOB MPOU3BOMUTCS Ha MPAKTHYSCKUX 3AHATHUSAX B BUIE OMpPOCca
TEOPETHYECKOI YacTH, KOHTPOJIBHBIX paboT, a TAK)KE B BHJIC OTYETOB 110 TEMaM MPAKTUUECKUX 3aHITUMH, KOTOPBIC CAaeT CTYJCHT B
TeueHne cemectpa. OTUET MOpa3yMeBacT pelieHUe 3a/1a4 U3 MPEATI0KEHHOTO CITHCKa 3a/1a4 K KYpCY U YMEHHE 00BSICHUTD X0
pemenus 1-2 3axad u3 TEMEI.

DK3aMeHAIMOHHAs OI[eHKAa CTABUTHCS HA OCHOBAHHH MUCHMEHHOTO M YCTHOTO OTBETOB MO IK3aMEHAIIHOHHOMY OWIIETY.
DK3aMeHAIMOHHBIH OMJIET COJCPIKUT JIBa TEOPETUIECKUX BOTpoca U 3ai1a4y. CTyIEeHThI, KOTOPBIC YCIEIIHO PEUIMIA KOHTPOJIbHBIC
pabOTHI M OTYUTAIUCH B TEUCHHUE CEMECTPA O PEIICHHBIX 33/1a4aX 10 TeMaM MPaKTHYSCKUX 3aHATHH, 0CBOOOKIAFOTCS OT PEIICHUSI
3a/1a4H.

OI1ieHKa «yIOBICTBOPUTEIBHO)» CTABUTCS, €CITU CTYICHT OPUCHTHPYETCS B OCHOBHBIX MOHATHAX M MPEICTABICHUSX, 3HaeT (03
BBIBO/Ia) OCHOBHBIC YPaBHEHHUS.

OI1ieHKa «XOPOIIIO» — CTYACHT TBEPIO 3HAET Y4eOHO-NPOrPaMMHBIN MaTepuall, [PaMOTHO U TI0 CYIIECTBY MU3J1araeT ero, Ho Mpu TOM
JIOTTYCKAIOTCS HErpyObIe OMIMOKY MPH BBIBOJIC (POPMYIT HITH OTCYTCTBHE HEKOTOPBIX 3JIEMEHTOB BBIBO/IA. 3a7a4a JOJDKHA OBITh
JaCTHYHO PelleHa, MO0 3aYTeHa Mo pe3yibTataM paboThl B CEMECTpe.

O1eHKa «OTIUYHO» — CTYACHT JIEMOHCTPHPYET OTIHYHOE 3HAHKUE MaTepralia (JICKIIMOHHBIX 3aHATHI U TEM, BHIHOCHMBIX Ha
CaMOCTOSTENIbHOE 00yYeHHE) OTBETUB Ha 00a Bompoca Ouiera, BOCIIPOU3BEIsS COOTBETCTBYIOIUE MATEMAaTHUECKHIE BBIKIIAJKH U
JIOTHYECKHE PacCyXIeHHs. 3a7a4a JOKHa ObITh MOJHOCTHIO PeleHa, MO0 3a4TeHa Mo pe3yybraTaM paboThl B cEeMeCTpe.

7. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnayeMasi quTepatypa

7.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |{Jlagmay JI. J. Kpatkwuii kypc obuieii ¢pusuku. MexaHuka U MoJieKyJisipHas gusuka: |[Mocksa : Hayka, 9BC
MoOHorpagus 1969
(https://biblioclub.ru/index.php?page=book&id=474071)
JI1.2 (Jlanmay JI. J1. KgaroBast MexaHuKa: MOHOTpadus Mockaga, 9BC
(https://biblioclub.ru/index.php?page=book&id=474072) Jlenunrpar :
INocynapctBenHoe
U3JaTEeNbCTBO
TCXHHUKO-
TEOPETUIECKOU

ureparypsl, 1948

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

JI1.4 |Jlanmay JI. ., JIudmmun |Kpatkuii kypc TeopeTuueckoi GU3NKH: Kype JISKIUH Mocksa : Hayka, OBC
E. M. (https://biblioclub.ru/index.php?page=book&id=494680) 1972
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ABTODBI, COCTABHTEITH 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-
MaTeMaTHdecKas
auteparypa" (OU
3MATIJINT), 2008
7.1.2. JlonoaHuTeIbHAS 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
I

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIINOHHOH ceTd ""UHTepHeT"

D1 |JlaHb [DnekTpoHHBIH pecypc] : anekTporHo-0nbamoTeunas cucrema (OBC) / m3marensctro Jlans. — URL: http://e.lanbook.com/

32 |YHuBepcurerckas 6M0aM0OTEKa OHIAKHH [ DJIEKTPOHHBIN pecypc] : anekTpoHHo-0nbmoreynas cucrema (9bC) / OO0
Jupexrmenua I[Ta6mummnr. — URL: http://biblioclub.ru/

33  [KOpaiit [DnekTpoHHBIH pecypc] : 37eKTpoHHO-0ubmHoTeuHast cucrema (IbC) / uznarensctso FOpaiit. — URL:
https://biblio-online.ru

D4 |Znanium.com [D1eKTpOHHBIH pecypc] : 31eKTpoHHO-6ubmoTeunas cucrema (ObC) / HayuHo-u3aaTensCkuii HeHTp
NH®PA-M. — URL: http://znanium.com/

35 |eLIBRARY.RU [DnextponHslil pecypce] : anekTpoHHas 6udanoreka / Hayu. anexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 IlepeuyeHb HHGOPMALMOHHBIX TeXHOJIOTHii

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 KaTanor HayuyHoi oubaroTekn Yenl'Y [DnekTponHsii pecypce] : 6a3a qannbix / Yenso. 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 1ocTyrma: 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/ — fI3. anrit. — Pesxum gocryma: st
3apeructpup. noib3osareneit Uenl'yY. — TekcT : 3MeKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — $I3. anrs. — Pesxxum ocTyma: [uist 3apeructpup. mojip3oBareneit Yenl'yY. —
TekcT : 2MeKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

JIJ'IH peanmm3al JUCHUTIUIMHBI UCTIOJIB3YIOTCA y‘le6HbIe AYAUTOPUH IJIs1 IPOBEACHUA 3aHATHI JICKITUOHHOT'O THUIIa, CCMUHApCKOI'0o
TUIIA, FPYNIOBBIX U UHIUBUYAIbHBIX KOHCY/IbTALUH, TEKYLIEr0o KOHTPOJLL U IPOMEXKYTOUHOI aTTeCTallly, a TAKKe OMELEHUs 11
CaMOCTOSATEIbHON PadOTHI.

YueOHbIe ayINTOPUH YKOMIUIEKTOBAHBI CIICIIAAT3UPOBAHHON MEOEITbIO U TEXHUIECKHMU CPEICTBAME O0YUSHHUS - MYJIbTAMETHHHBIM
000pynoBaHHEM (IKpaH, HOYTOYK, MPOEKTOP, KOJIOHKH).
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JInist MpoBeICHUSI 3aHATHUH JISKIIHOHHOTO TUITA MPEIArafoTCsl HAbOPhI IEMOHCTPALMOHHOTO 000PYIOBAHUS U YIeOHO- HATIISTHBIX
mocoOuit (MyIbTUMETUIHBIC IPE3CHTALINH).

Hcnons3ytores aynuropus Ne205 - untanbablil 3a1 Ne3 (yueOGHbIi kopryc Nel) u aynuropus Ne206 - 37eKTpOHHBIN YUTAIbHBIN 325
(crienanm3upoBaHHbIil MeanaleHTp) (yaeOHbIi kopyc Nel) 11 caMoCTOSTeNbHON paboThI CTYCHTA, OCHAILICHHBIC IEPCOHATLHBIMU
KOMIIBIOTEpaMH, MyJIbTHMEIUIHOMN ammaparypoil. B ayquTopusx obecriedeH JOCTyN K pa3IMYHON CIIPaBOYHOI IuTEparype,
SHIMKJIONEIUAM, OHONINOTrpa)uIeCcKUM 1 TIOJTHOTEKCTOBBIM 0a3aM JaHHbBIX, HH()OpMAIIMOHHBIM pecypcaMm «HTepHeT».

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

OcBoeHne coaepkaHus y4eOHOH JUCIUILTNHBI « B3auMoaelcTBIe U3ITyueH s C BELIECTBOM)» OCYIIECTBIISICTCS Ha JICKIHSX,
MPAKTHIECKUX 3aHATHUAX U B IIPOLIECCE CAMOCTOSTENBHOM yIeOHOH AeATENEHOCTH CTYICHTOB.

JlexoHHbIE 3aHATHA 00ECTIEYHBAIOT TEOPETHYECKOE H3yUeHHE AUCIHUILTHHBL. OCHOBHBIMH METOAaMHU 00YyYEHHS SBISIOTCS
nH()OPMATOHHO-00BCHUTEIBHBIHN U MpoOIeMHbIA. Ha NeKIusIx n3inaraeTcs OCHOBHOE COJIepKaHHe TeM MPOTPaMMBI, IIPOBOAUTCS
aHaJIU3 OCHOBHBIX MOHATHH U pacCMaTPUBAIOTCS PUMEPBHI.

JIeKIMOHHBIN MaTepHa SBISETCS BXKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOSHUS y4eOHOM AuCIMIUTMHEL Ero o0s3arensHO
HEOOXOIUMO JIOTIOJIHUTH MaTepHaIoM OCHOBHOH M JOTIOJIHUTEIBHOM JIUTEPATYpPHI 110 TEME.

[IpakTHyeckue 3aHATHS CIIYKaT JUIA 3aKPEIJICHUS] TEOPETHUECKUX OCHOB, M3JIaraeMbIX B JICKIMIX. Ha nmpakTudeckux 3aHATHIX
o0yJaeMble OBJIaI€Bal0T OCHOBHBIMU METOJIaMHU M TIPHEMaMH pelIeHus 3a1a4. [ mpoBeJeHNs TEKYIETO i IPOMEKYTOYHOTO
KOHTPOJISI TPOBOJUTHCS KOHTPOJIbHAS pa0oTa 1 3aIlUThI 33/1a4 10 KX0H TeMe MPaKTUYECKUX 3aHATHH. 3almra 3a/1a4 TO TeMe
10JIpa3yMeBaeT pelIeHNe 3a/1a4 U3 IPEeATI0KEHHOT0 CIIUCKA 3a/1a4 U YMEHHE 00BACHUTH X0/ pemeHus 1-2 3anad u3 remsl. Cucrema
KOHTPOJIbHBIX MEPONPUSTHI JI0JKHA 00ecieunBaTh OOBEKTHBHYIO OIICHKY 3HAHUI1 U HABBIKOB CTYAEHTOB, CIIOCOOCTBOBATh
MOBBIIIEHHIO YQ(HEKTHBHOCTH BCEX BHIOB YUEOHBIX 3aHATHIH, BKIIOUAsi U CAMOCTOSTENBHYIO PaboTy.

BaXHBIM MOMEHTOM IPH U3YYSHHH JIFOOOH TUCIMIUIMHBI SBIISETCS OpraHU3als CaMOCTOSTEIbHOM paboTel. [Ipu ocBoeHHH
Marepuaia He CleyeT CTPEMUTHCS K MEXaHUIECKOMY 3allOMHHAHHIO TIPHBEIEHHBIX ONpeNeNeHNH, (OPMYIUPOBOK U TTOJOKEHH,
eciu TpeboBaHus K BaM npsiMo He yKa3bIBaIOT Ha 3T0. BrionmHe 3))eKTHBHON MOXKET OKa3aThCs MOMBITKA TIOHATH CYTh SIBIICHHS,
BBIPa0OTATh CBOE OTHOLICHHE K HEMY, OITMPAsCh HAa MaTepHall, COJEePKaIHICs B pEeKOMEHIOBaHHO uTeparype. Takke
PEKOMEH1yeTCs PaBHOMEPHO PACIpPEIeNATh Harpy3Ky CaMOCTOSITEIFHOTO 00YUeHHUs B TEUCHUE CEMECTpa.

B ciyuae npuMeHeHHs py 00YYSHHH AUCIUIUINHBI JJICKTPOHHOTO 00YUYEHHUSI, TUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHI
o0IeHne 00YIArOIIMXCS W PETIOAABATENS OCYLIECTBISIETCS B PEXKUME PEabHOTO BpeMeHH (OHIIaiiH-TeKImn (BeOHHAPHI), YaThl,
BHUJICO-KOH(EPEHIMHU U JIP.) WK OTIOKEHHOTO BpEMEHH (cucTeMa JucTaHionHoro ooy4enus Moodle, MS Office365, dpopymsr,
3JIEKTPOHHASI TTOYTA U JIP.).

IMpu 0Oy4enuu Jun ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSIMU 3[I0POBbS JJIEKTPOHHOE 00YUeHHE, AUCTAHIIMOHHbBIE 00pa30BaTeNbHbIE
TEXHOJIOTHH IIPeyCMAaTPHBAIOT BO3MOXKHOCTH ITpHUeMa-Tiepeiadll HHGOPMAIUHU B JOCTYITHEIX AT HUX (opMax.

Peanu3anus TUCIUILTHHBI ¢ TPUMEHEHHEM 3JIeKTPOHHOTO 00yUYeHHs, IUCTaHIIMOHHEIX 00pa30BaTeNbHEIX TeXHOIOTHIT (nanee — D0,
J1OT) ocymectBaseTcs Ha ocHOBaHUM «[10I0XKEeHUS 0 peanu3anuy OCHOBHBIX U JIONOIHUTEIBHBIX 00pa30BaTENbHBIX IIPOrPaMM ¢
IpPHMEHCHUEM 3IIEKTPOHHOTO 00YUeHNUS U TUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHONIOTHIT B (peiepaTbHOM TOCyIapCTBEHHOM
010/DKETHOM 00pa30BaTEILHOM YUPEXKICHUH BhIcIIero oopazoBanus «HenssOuHCKuil rocy1apCcTBEHHBINH YHUBEpCUTETY, «IlonoskeHns
0 TOpsIKe 3a4eTa 00yHaIOIIMHUCS 1T0 OCHOBHBIM NTPO(ECcCHOHAIBHBIM 00pa30BaTEIbHEIM IIPOTPAMMaM BBICIIIET0 00pa30BaHUS B
OI'BOY BO «Uenl'Y» pe3yabTaToB OCBOCHHUS B OPraHU3AIHSIX, OCYILECTBISIOIUX 00pa30BaTelIbHYIO ACATCIBHOCTD, YyICOHBIX
IpEeIMETOB, KyPCOB, TUCIHIUIAH (MOIYINeH), TPAKTHK, JOMOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPaMMy» HOCPEACTBOM IEKTPOHHOM
uHdopmaronHo-o6paszoBarensHoii cpeasl ®PI'BOY BO «Uenl V». B nckimountensHbIx ciydasx (Gopc-Maxop U T.11.) IpH
peanuzanuu oOpazoBaTenbHON AestenpbHocTU ¢ npuMeHeHreM D0, IOT MoryT IpuMeHsTh KOMIIOHEHTBI, HE BXOJSILUE B IEPEUEHb
AJIEKTPOHHOM HHPOPMAIMOHHO- 00pa30BaTEIILHON CPEIIBI.

10. CHIEIIMAJIBHBIE YCJOBUA OCBOEHUS JUCIUIIIMHBI OBYYAIOIIINMMHUCS C UTHBAJIMJHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMMU 3TOPOBbA

OcBoeHUE NUCLUNIMHBI HHBAIHJAMU U JIUIAMHU C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsI OCYILECTBIIAETCS € UCIOIb30BaHUEM
CHELHATbHBIX TEXHUYECKHX CPEICTB M HMHGOPMAIMOHHBIX TEXHOJOTHH, MpenocTaBiseMbIX PecypCHBIM y4eOHO-METOANYECKUM
LEHTPOM 10 OOy4EHHIO HHBAIUAOB U JMIL C OTPAaHUYEHHBIMH BO3MOXKHOCTAMH 370poBbsi Uenl'V mo 3ampocy oOyuaromierocs
(MOOMIIbHBIE CHIELMAIBHBIE TEXHHYECKHE CPEACTBA [UIS JIMIl C HApYIICHUSAMH 3PEHUs M C HAapyIICHHEM CllyXa, acCHUCTUBHBIC
HH(POPMAIOHHBIE TEXHOJIOTHH).

IMpu HeoOxomuMocTH Ui OOYYAIOIIMXCS C HApYIICHWAMH 3pEHHS Ha padodynMx MecTax IJIsl MPOBENCHUS NPAaKTUYECKUX WM
J1a00PaTOPHBIX 3aHATUI YCTaHABIMBACTCS CIIELMAIbHOE HpPOrpaMMHOE obecrnedeHue (IporpaMma peueBOil HaBUraluH, pedyeBbIe
CHHTE3aTOPbI, SKPaHHBIE JIYIIBI).
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B yueOHbIe aymuropun oOecreurBaeTCsi OECIPENATCTBEHHBIN TOCTYI Ul 00YYalOMUXCsl ¢ MHBATUIHOCTBIO U C OTPAaHUYCHHBIMH
BO3MO)KHOCTSIMH 3/I0POBBs. B KaK/10# ayauTopuu, rae 00yJaroTcsi HHBAIU/IBI U JIHIA C OTPAHHYCHHBIMEI BO3MOKHOCTSIMHU 3/I0POBBSI,
MPeyCMaTPUBACTCSI COOTBETCTBYIOIIEE KOJIUIECTBO MECT ISl OOYUAIOUIUXCS C YIETOM HAPYIICHHUH UX 37I0POBbSI.

Jliist ocBOGHMS TUCLMIUTHHBI HHBAIHAAM U JIUIAM C OTPaHHYCHHBIME BO3MOKHOCTSIMH 30POBbBSI IPEJOCTABIISICTCS JOCTYII K IEYaTHBIM
HCTOYHHKAM, UMEIONIMMCS B HaydHO# 6ubmuorexe Yenl'Y, ¢ MOMOMIBIO CHEIMANBHBIX TEXHHYECKAX CPENCTB; JTOCTYI C MOMOIIBIO
CHEIHATBbHBIX TEXHHYECKUX W MPOTPAMMHBIX CPEICTB K IJIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B (DOpME SJIEKTPOHHOTO
JIokyMeHTa B poHme HayuHOUH OubmuoTekn Yenl'Y Witk 3J1eKTpOHHO-OUOIMOTEUHBIX CHCTEMAX.

Y4ueOHO-METOIMUECKHE MATePHANIbl Ul O0YYAIONIMXCS U3 YHCJIA WHBATUIOB U JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI
[PEIOCTAaBISIOTCS B (hOpMax, alaliTHPOBAHHBIX K OTPAHHYCHHUSM UX 3[0POBbsI K OCOOCHHOCTSIM BOCUPHATHS HH()OPMALIIH.

J1J1s1 MHBAJMIOB | JIMI] C OTPaHIMYCHHBIMH BO3MOXHOCTSIMHU 3I0POBbSI OCBOCHHE TUCIUILTHHBI MOXKET OBITh YACTHYHO KU TOTHOCTHIO
OCYIIECTBICHO C MCIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

Ilpu mpoBeneHWH NPOMEKYTOUHON AaTTeCTAllMd MO JUCHUIUIMHE OOYYAIOIIUMCS C HHBAJIHIHOCTBIO M C OrPAaHUYCHHBIMHU
BO3MO)KHOCTSIMH 3/I0POBBsI O0CCIICUMBACTCS [0 HX 3asBICHUIO MPEAOCTABICHHE B JOCTYHMHOW (OpME B 3aBHCHMOCTH OT HX
WHIUBUAYAJIbHBIX OCOOCHHOCTEH HHCTPYKIMHA O TOPSAKE MPOBEICHUS MPOMEXKYTOUHOH AaTTECTAIlMH, OLEHOYHBIX CPEICTB U
BO3MO)KHOCTH OTBETOB Ha 3ajaHusi (IIMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMMBIOTEPE, MUCHMEHHO MpudToM Bpaiims, c
HCIIONIB30BAHUEM YCIIyT aCCHCTEHTA, YCTHO).

Ipu mpoBefeHNH MPOLEAYPHI OLICHUBAHKS PE3yIbTaTOB 00yYEHHSI HHBAIUIOB H JIMI[ C OTPAHMICHHBIMHA BO3MOYKHOCTSIMH 3/{0POBbS
MpeycMaTpUBAETCsI HCIIOIb30BaHuUe MpeaocTaBiIeHHbIX Yenl Y win coOCTBEHHBIX TEXHHUECKHUX CPENICTB, HEOOXOTUMBIX UM B CBSI3H C
UX MHANBHUAYaIbHBIME 0CcOOCHHOCTsMH. [Ipu HEOOXOAMMOCTH WHBAIKIAM H JIMIAM C OrPaHUYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbBS
MPEIOCTABISIETCS TOTIOTHUTEIBHOE BpeMsl UTsl MOJrOTOBKM OTBETA Ha 3aJaHus, MPOIeNypa OICHHBAHHS PE3yTbTaTOB 00YUCHHUS IO
JUCHUIUIHHE MOYKET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

© ®I'BOY BO «Henl'V»




03.03.02 ®dusuxa, HanpasJeHHOCTh (Mpoduib) «Pusukay, PIIJ no nucuunimnne «Bzanmoneiicreue
U3J1y4eHHs ¢ BelecTBom», 2025 rog Habopa, ouHas ¢opma 00ydyeHuUst

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporoxon 3aceganust Ne 05 ot 06.02.2025

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) A.IL. Snoen

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



