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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).

B THUII ITPAKTHUKWN. CIT b 1 ®OPMA (®OPMbD EE IMTPOBEJTEHWSA
Lensto auctnmmnael «Pu3uKay ABIAETCS (GOPMHUPOBAHNE y CTYACHTOB 3HAHNS M TIOHUMAHUS OCHOBHBIX (hH3HMYECKUX
3aKOHOB U MOHATHH, ONMUCHIBAIOIINX OKPYXKAIOMIUI MUP, 3HAKOMCTBO C METOAAMH (DU3HUECKUX HCCIEIOBAHUM,
(hopMHpOBaHKE HAYIHOTO MHPOBO33PEHUS, ICMOHCTpPALNS TOI POJIH, KOTOPYIO HTPpaeT (pU3nKa B COBPEMEHHOM MUpE H, B
YaCTHOCTH, B Pa3BUTHH BEIUUCIUTEIBHON TEXHUKH. KpoMe Toro, MOCKOIBKY OKPYKAfOIIHUi MUp OIICHIBAET MIMEHHO
(u3NKa, TOHUMaHUE YTOTO MHUpPA — OJHA U3 Ienel o0yuenus. [loaTroMmy u3ydenue GU3HKH CIOCOOCTBYET HEOOXOIUMOMY
pacIIMPEeHHIO Kpyro3opa OyayIero crenuanicTa, GOpMHUPOBAHHIO TBOPYECKOTO MBIIUICHHS M HOBBILIEHHIO €ro
UHTENIEKTYalIbHOTO YPOBHS.

OCHOBHBIMU 33J[auaMu AUCUUTUIMHBI «DU3HKay SBISIFOTCS: 3HAKOMCTBO CTY/ICHTOB C COBPEMEHHOM (DU3MUECKO KapTUHOM
MUpa, C OCHOBHBIMH SIBJICHUSIMH, TIOHSTHSMH, 3aKOHAMH U TEOPHSIMH KJIACCUIECKON U COBPEMEHHOM (DH3HUKH, METOJaMH
(hM3UIECKOTO HCCIIEIOBAHMS; A TAKIKE MPAKTHIECKOE IPIMEHEHHE TIOTYYSHHbBIX 3HAHUHN K PEIIEHIIO KOHKPETHBIX
MIPUKJIAIHBIX 3a/a4.

2. MECTO JUCIUIIVIMHBI (MO AYJIsA, MTPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOT'PAMMBbI

Hukn (paznmen) OIT: | b1.0

2.1 | TpeGoBaHusl K IPpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIEIoCs:

2.2 | JucuunivHbl (MOAY/I4) U MPAKTUKHU, VI KOTOPBIX OCBOEHHME JAHHOM AUCUMIIJIMHBI (MOAYJIs) HEOOX0IMMO KaK
npeauecTByoliee:

2.2.1 | Komongnass XuMus

2.2.2 | KommongHass XuMus

2.2.3 [ Merpomnorus, CTaHAApTU3aLUSI U CEPTUPUKAIHS

2.2.4 | O0mas XxuMu4ecKkast TEXHOIOTHS

2.2.5 | Ilpoueccsl u anmapaTbl XUMUYECKOH TEXHOIOTHH

2.2.6 | ConpoTuBieHUE MaTEpUAIOB

2.2.7 | ®usnyeckas XuMus

2.2.8 | letanu MallvH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 | MamuHbl ¥ anmaparbl XAMUYECKHX TPOU3BOJICTB

2.2.10 | CierianbHble IPOIECCHl XUMUYIECKON TeXHOIOTHH, He(hTEXUMHIN 1 OMOTEXHOJIOTHH

2.2.11 | KoHCTpyHpOBaHHE U pacueT HIEMEHTOB 000pyI0BaHHS

2.2.12 | TeopeTndeckrue OCHOBBI SHEPTO- U PECYPCOCOEPETAIOIINX MPOLIECCOB XUMUUECKON TEXHOIOTUH, HEPTEXHUMUU H
OMOTEXHOJIOTHU

3. KOMIETEHI[UY OB YYAIOLET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIUTIINHBI
(MOJIYJISI, TPAKTHKH)

OIIK-2: Crioco0eH UCnoJIb30BaTh MaTeMaTHYeCKHE, (pu3nyeckue, PU3NKO-XUMHYECKHE, XAMHYECKHE METOABI 15 PelIeHust
3a7a4 NpogeccuoHaATbHOI 1esITeIbHOCTH

OIIK-2.1: 3naem meopemudecKue OCHoO8bl Mamemanuxu, qbu3ul<u, XUMUU U CMEIHCHBIX C HUMU eCMeCmEEeHHORAYYHbLX U
mexHuvecKkux ()MCL;MI’UZMH

Pe3y.HI)TaTI>I 06yquH;1: 3naer TCOPETUICCKUE OCHOBBI MAaTEMATUKU, q)I/I3I/IKI/I, XUMHUU U CMEKHBIX C HUMU €CTCCTBCHHOHAYYHBIX U
TEXHUYCCKUX NJUCIUIIIINH

OIIK-2.2: Ymeem pewams 3a0auu no OCHOGHbIM PA30eam MAmeMamuKy, QuauKu u Xumui, a maxice onpeoeisims
HeobxX00uMoCmy npusieyeHusi OONOIHUMENbHBIX 3HAHUL U3 CNeYUATbHBIX PA30€108 CMENCHBIX C HUMU eCecn8eHHOHAYYHbIX U
MexHU4ecKux OUCYUNIUH 015 peuleHUs nPoPeccuoHaIbHbIX 3a0ay

Pe3y.HI)TaTI>I O6y‘~I€HI/I}IZ Vmeer pemaTth 3aga4u 10 OCHOBHBIM pa3zicjiaM MaTeMaTUuKU, CI)I/BI/IKI/I " XUMHWH, a TAKKE OMNPEACIATD
H€O6XO,I[I/IMOCTL IPUBJICUYCHHUA JOIOJIHUTECIBHBIX 3HaHUH U3 CII€IHUAJIBHBIX Pa3aciioB CMEKHBIX C HUMU €CTCCTBECHHOHAaYYHbIX U
TEXHUYCCKUX AUCHUIUINH JJI PCIICHUA HpO(beCCHOHaHBHBIX 3aaa4

OIIK-2.3: Bradeem nagblKaMu UCNONb308AHUSL MAMEMAMUYECKUX, (DUSUYECKUX, PUIUKO-XUMULECKUX U XUMUYECKUX MEMOO08
peuienust 3a0ay npoPeccUOHATbHOU 0essmeTbHOCMU

Pe3y.HI)TaTI>I 06yqu1/1;1: BnaneeT HaBbIKaAMH HCIIOJIB30BAHUA MATCMATUYCCKHUX, (I)I/I3I/I‘IGCKI/IX, q)I/I3I/IKO-XI/IMI/I‘~IeCKI/IX U XUMHUYCCKHX
METOIOB PCIICHUA 3a4a4 HpO(l)eCCPIOHaﬂBHOﬁ JCATCIBbHOCTH

4. CTPYKTYPA U COJAEPKAHHUE JUCIUITIJIMHBI (MOAYJIA, IIPAKTHKH)

Kon HaumeHnoBaHue pa3ie/ioB U TeM /BU 3aHATHS/ Cemectp | Yacos ®opma
3aHATUS / Kypc KOHTPOJISA

1 Pazpen 1. DUSNYECKHUE OCHOBBI MEXAHUKHU

1.1 OcHOBHEIE TTOHATHA KnHeMaTuku /Tema/ 1 0




Ipeamer ¢usuxu. Pons ¢pusuxu B passutin TexHukd. Knaccndeckast, KBaHTOBast
U pENATUBUCTCKAsE MEXAHUKH, 00JACTH UX MpUMeHeHHs. [IpocTpaHCTBO U BpeMst
B KJIaccH4ecKoil MexaHuke. dusnueckue Mmoaenu. MartepuanbHas TOUKa,
CHCTeMa MaTepHAaNbHbIX TOYEK, a0COIOTHO TBEPAOE Teno. Kunemarnka
MarepuanpHOM Touku. [lepemerienue, myrh, CKOpocTb, yckopeHue. HopmansHoe
U TaHreHnuanbHoe yckopeHus. IlocTynarensHoe 1 BpaliaTeIbHOE JBHKECHUS
TBepaoro Tena. CBA3b MEXAy JIMHEHHBIMU U YIJIOBBIMH XapaKTEPUCTUKAMU
newxenns. /JIex/

DK

BbinonHeHue u 0TYET Ta00paTOPHBIX PabOT COTIACHO MHAUBUAYATEHOMY
rpa¢uky /J1ad/

Pemenne 3amau no kuaemaruke /I1p/

0.5

OcHoBHBIE TOHATHS AUHAMUKH /Tema/

1.2.1

JlMHaMuKa MaTepHanbHOH TOUKU. JIMHAMUKA CUCTEMBI YaCTHL. 3aKOHBI
HrroToHa 1 X coBpeMeHHas TpakToBKa. PaboTa m mormHocTh. KnHeTHueckas
SHEPTHs U e CBA3b C pabOTOl BHEITHUX U BHYTPEHHHX CHII. [loTeHmansHas
SHEpPTHsl U ee CBA3b C CUIION, JeHCTBYIOIIEH Ha CUCTEMY MaTepHaIbHBIX TOUEK.
Kunemaruka u tuHaMuka TBeporo resa. JIMHaMuka BpaliaTeIbHOrO JBHKEHUS
TBEPJOrO Tela. Y paBHEHUE MOMEHTOB CUJI OTHOCUTEIBHO ocU. Teopema
reitnepa-Ttolirenca. OCHOBHOHN 3aKOH AMHAMHKH BPAIaTEIbHOTO ABHKCHUS
TBEPAOTO TeNa. 3aKOH COXPAHEHUS UMITyIbca. 3aKOH COXpaHEHHsI MOMEHTA
HMMITYJIbCA.

Pabota u MmomHOCTh. KuHETHUECKAs 3HEPTUS U €€ CBA3b ¢ PaOOTON BHEIIHUX U
BHYTPEHHHX CHIL

KoncepBaTuBHBIE 1 HEKOHCEpBaTUBHbIE CUIIbl. [loTeHIManbHast SHEprus U eé
CBSI3b C CUJIOH, IEHCTBYIOIIEH HA CUCTEMY MAaTEPUAIIbHBIX TOUEK.

3aK0oH COXpaHEHUS MeXaHndecKoi sHeprun. O0mepu3ndecKuii 3aKoH
COXPAHEHUS DHEPTUH.

/JTex/

Ok

1.2.2

BrmmonHeHme 1 0TIET 1a00pPaTOPHBIX PAOOT COTTACHO HHANBHUTYAIBHOMY
rpaduky /J1a6/

Ko

1.2.3

Pemenue 3anau no aunamuke /IIp/

0.5

Paznen 2. MOJIEKVIIAAPHASA ®U3NKA U TEPMOANHAMHUKA

2.1

OcHOBBI MONeKynsApHO# pu3uku /Tema/

2.1.1

CraTtucTuuecKkuil ¥ TePMOIUHAMIYECKUI METO/IBI HCCIICAOBAHIS BEIIECTRA.
OcHOBHBIC NOHATHS U onpeenaeHus (TepMoanHamudeckas cucrema — T/IC,
3amkHyTas T/IC, MUKpOCKOTIMYeCKast 1 MaKpOCKOIIMYIECKas BEIMINHA,
pasHoBecHoe coctostare TIC). Mopenb unearbHoro ra3a. Y paBHeHHS
COCTOSIHUS HeaNbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KHHETHYECKOH TeOpHH uieansHoro rasa. Pacnpenenenne Makcgemna. CkopocTi
TETIJIOBOTO JBIDKCHUS MOJIeKyn raza. Pacnipenenenne bomsimana. /Jlek/

1.5

6]

BrmmonaeHme 1 0TIET 1a00paTOPHBIX PAbOT COTTACHO HHANBHUIYAEHOMY
rpaduky /J1a6/

Ko

Pemenue 3anau no MosiexymsipHoit puzuke /Ilp/

0.5

OcHoBel TepMonuHamukn /Tema/

2.2.1

O6patuMele 1 HeoOpaTUMBIE ITpouecchl. IlepBoe HauaIo TepPMOJUHAMUKY.
Temnoémkocts. @opmyina Maiiepa. Ilpumenenue 1-ro Hayana K U300poLIECCaM.
Ourponus. Bropoe Hayano repmonunamuku. Kpyrossie nponeccsl. Lukn Kapro
u ero KII/I. Onpenenenre 3JHTPONNHN HEPABHOBECHOM CHCTEMBI Yepes
CTaTUCTHYECKHI Bec cocTosiHUs. [IpuHIMT Bo3pacTanus dHTponuH. /JIek/

1.5

Dk

222

BeinonHeH#e 1 0TYET Ta00paTOPHBIX PabOT COTIACHO MHIUBUAYATEHOMY
rpa¢uxy /J1a6/

223

Pemenue 3amad o Tepmoauaamuke /IIp/

0.5

Pazgen 3. JJIEKTPOCTATHKA. HIOCTOAHHBIN SJIEKTPUYECKHNHA
TOK

3.1

Onexrpocraruka /Tema/




3.1.1

OnexTpuueckuit 3apsan u ekTpudeckoe nose. 3akon Kymona. HanpsxéHHOCT
ANeKTpUUecKoro nons. [IpuHnun cynepnosuuuil a3MeKTpUYECKUX MOeH.
Dnextpuueckuit qumonb. Teopema Octporpanckoro-I'aycca. Pabora cui
3JIEKTpOCcTaTudecKoro noius. Hupkynsanusa Bexropa nois. [lorennuan
ANEKTPOCTATHUECKOr0 Nos. CBA3b MEXKIY HANPSHKEHHOCTHIO U IIOTEHIIMAIOM.
OKBUMOTEHIUAIBHBIE TOBEPXHOCTH.

OnexTpuueckoe noje B BewecTse. [IpoBogHUKY U AnaieKTpuku. Ilongpusanus.
Ionsipu3oBaHHOCTH. OCHOBHBIE YPaBHEHUS IEKTPOCTATUKH JUIIEKTPUKOB.
OnekTpuuecKoe CMeLeHUe. Y CIOBUS Ha TPaHULE JBYX JUIIEKTPHKOB.
IIpoBOIHMKY B 3JIEKTPUYECKOM I0JIE. SIBICHHE 3IEKTPOCTATHYECKON HHIYKIIUH.
HanpspkéHHOCTS OIS HA TpaHMIle "TIPOBOAHUK-BAKyyM''. DIEKTPUYECKOe MoJe B
MOJOCTH.

Dnextpuueckas EMKoCTb. KonsieHcaTopbl. EMKoOCTB 110cKOro KOHIeHCaTOpa.
OHeprusi CUCTEMBI 3apsI/I0B, YEIUHEHHOTO IPOBOJHUKA, KOHJEHCATOPA. DHEPIUs
3JEKTpUYECKOro nod. IInoTHoCTs S3HEpruu.

/JTex/

DK

BeinonHeH#e 1 0TYET T1ab0paTOpPHBIX PaboT COTNIACHO MHANBUAYATEHOMY
rpa¢uxy /J1ad/

Pemenne 3amau no anexrpocratuke /I1p/

0.5

IMocTosHHBIH neKkTpudecKuit TOK /Tema/

321

DNEeKTPUIECKUH TOK, €r0 XapaKTePHCTHKH U YCIIOBUS CYIIECTBOBAHMUS.
3axoHbI MOCTOSTHHOTO TOKa. [IpaBmia Kupxroda. /Jlex/

C)4

322

BeinonHeH#e # 0TYET 1a00PATOPHBIX PAOOT COrTaCHO HHAWBUIYATBHOMY
rpa¢uxy /J1a6/

Ko

323

Pemrenwe 3aga4 o anexrpuyeckomy Toky /I1p/

0.5

Pazgen 4. MATHETHU3M

MarunutHoe noje /Tema/

MarHuTHOe MoJie U €ro XapakTepUCTUKU. BeKTOp MarHUTHOM MHAYKLUY.
MarHuTHbIH MOTOK.

Teopema ['aycca u Teopema 0 HUPKYJIALUY BEKTOpAa MAarHUTHOW MHIYKLIWH.
[IpumMeHeHne TeopeMbl O IUPKYISILUN BEKTOpa MATHUTHOW MHIYKIIUH JUIs
pacuéra noJjst CoJIeHOU .

3axoH buo-Casapa-Jlannaca u ero npuMeHeHHe K pac4€éTy MarHUTHBIX MOJIEH.
3axoH Ammiepa. B3aumoneiicTBre mapanieIsHBIX TOKOB.

Pabora nepemerieHus MpOBOJHUKA U KOHTYPa C TOKOM B MAarHUTHOM TIOJIE.
JleiicTBHEe MarHUTHOTO mmoJist Ha 3apsiael. Cuna Jlopernna. /JIex/

1.5

Ok

BeinonHeH#ne 1 0TYET J1ab0paTOPHBIX PabOT COTNIACHO HHANUBUAYATEHOMY
rpaduky /J1a6/

Pemenne 3anau no maruetusmy /I1p/

0.5

OnextpoMarHuTHas HHAYKOus /Tema/

4.2.1

Omnbitsl @apages. 3akon Papages 1)1 IEKTPOMarHUTHOM MHAYKIMH. [IpaBuiio
Jlenna. KoaduuueHt B3anMHON MHAYKTUBHOCTH. CaMOMHIYKIIHSL.
MHAYKTHBHOCTD JUIMHHOT'O COJIEHOUAA. DHEPIUs U IIIOTHOCTb 3HEPTUU
MAarHUTHOTO TOJIS.

Cucrema ypaBHeHHni MakcBemia. Tok cMemeHns. DHeprus U MOTOK SHEPTHH.
Bektop YMoBa - [loitHTHHTa. DIIeKTpOMarHUTHBIE BOTHBIL. /JIek/

1.5

€)%

422

BeinonHeH#e 1 0TYET T1ab0paTOPHBIX PpaboT COTNIACHO MHANBUAYATEHOMY
rpa¢uxy /J1a6/

423

Pemenue 3amad o aneKkTpoMarauTHON wHIYKIww /TIp/

0.5

Paznen S. IIpomexkyrouHasi aTrecTanust

5.1

Ox3amen /Tema/

5.1.1

IToxroToBka Kk 3k3aMeHy /OK3aMeH/

15.3

5.1.2

KonTtaktHas pabdota c IIIIC /KoPa/

0.7

Pazgen 6. BOJTHOBAS U KBAHTOBAS OIITUKA

Boinosas ontuka /Tema/

Wnrepdepenius. Pacyer nHTepepeHIIMOHHON KapTHHBI OT IBYX KOT€PEHTHBIX
ncrouHukoB. Judpaxmwms. [Tpuannn [foiirenca-®penens. 3ousr Openens.
Judpakius @pererns oT KPyriioro OTBEpCTHs U 3kpaHa. Judpaxmums
Opaynrodepa Ha mwenu u AudpaxauoHHoi pemetke. lonsgpuzanus cera.
3akoH bproctepa, 3akon Manroca. BzaumopeiicTBrie 3€KTpPOMarHUTHBIX BOJH C
BemecTBoM. /JIek/

Ok




6.1.2 BeimonreHne # 0TYET 1a00PATOPHBIX PAOOT COTTACHO HHANBUIYATBHOMY 2 1 Ko

rpa¢uxy /J1a6/
6.2 Kganrosas ontuka /Tema/ 2 0
6.2.1 TemnoBoe uznydeHne. AGCOTIOTHO YepHOE TeJI0. 3aKOHBI U3TydeHHs a0COTIOTHO 2 1 )

gyepHoro Tena. Popmyna [Tnanka. @otorsl. Dotosdpdexr. Dddext
Kommrona. /JIex/

6.2.2 BrmmonHeHne # 0TYET 1a00PATOPHBIX PAOOT COTTACHO HHANBUIYATBHOMY 2 1 Ko
rpa¢uky /J1a6/
7 Pazgen 7. ATOMHASI U SITEPHASI ®U3UKA
7.1 Bopogsckas teopust atoma /Tema/ 2 0
7.1.1 Ioctynatel bopa. BogoponononoOHbie aTOMBI, UX SHEPT€THUECKUE YPOBHHU. 2 1 DK
CHexTpsl BOIOPOIONIOIO0HEIX aTOMOB. /JIex/
7.1.2 BrimonHeHue 1 0T4ET T1a00PaTOPHBIX pabOT COTIACHO MHIUBHUIYATEHOMY 2 1 Ko
rpaduky /J1a6/
7.2 OcHOBBI KBaHTOBOW MexaHuku /Tema/ 2 0
7.2.1 I'nnotesa ne bpoiinsa. BonHoBele cBoiicTBa MukpouacTull. [IpuHnun 2 2 Ok

HEONpeNeIeHHOCTH. 3alaHie COCTOSHMS MUKPOYACTUI] B KBAHTOBOH MEXaHHKe:
BOJTHOBAs (DYHKIUS U €€ CTaTUCTUICCKUH cMBIc. Y paBHeHue Llpennarepa.
Yacruna B 0JHOMEPHOU IPSAMOYIOIBHOU siMe. [ apMOHMYECKUN OCHUILIATOP.
YacTura B cpepudecky CAMMETPUIHOM Hose. CTaTUCTUYECKOe OMMCaHNE
KBaHTOBOH cHCTEMBI. [IpHHIUIT Hepa3IMYMMOCTH TOXIECTBCHHBIX YacTull. /JIex/

7.2.2 BeinonHeHue U 0TYET 1a0OPATOPHBIX pabOT COMIACHO MHIUBUIYATEHOMY 2 1 Ko
rpa¢uxy /J1a6/
8 Pazpnen 8. Ilpomexyrounas arrecranus
8.1 Ox3zamen /Tema/ 2 0
8.1.1 IonroroBka K sK3aMeHy /OK3aMeH/ 2 7.65
8.1.2 KonraxTHas padota c [IIIC /KoPa/ 2 0.35
9 Paznen 9. CamocrosiTesbHasi padoTa
9.1 CamocrosTenbHas padora /Tema/ 2 0
9.1.1 KonTtponsuas padota /Cp/ 1 212 K
9.1.2 KouTtponsHas padota /Cp/ 2 90 K

Ipumeuanne. ®opmbl KoHTpOI: DK — 3k3aMeH, K- koHTposbHas pabota, Ko- koHTposbHBIil onpoc, C3- cemecTpoBoe 3ananue, 3-3auer, OIl-
OTYET I10 TIPAKTHKE.

5. ®OHJ ONEHOYHBIX CPEJICTB

OrmeHOYHBIE CpEACTBAa IUIAHMPYEMBIX pE3ylnbTaToB o0OydeHHs IpeAacTaBleHbl B Buae (oHIOB oreHouHbIX cpeacts (POC),
pa3paboOTaHHBIX B COOTBETCTBHM C JIOKAIBHBIM HOPMAaTHUBHBIM akToM yHHBepcuTera. @®OC Moxer OBITh TNpPEACTaBICH B
IMpunoxenun k pabouei mporpamMme.

OreHOYHBIE CPECTBA INTAHUPYEMBIX Pe3yIIbTaTOB 00ydeHHs IIPEICTABICHHI B BUE (DOHAOB OLeHOUHBIX cpeacTs (POC),
pa3paboTaHHBIX B COOTBETCTBHH C JIOKAJBHBIM HOPMaTUBHBIM akToM yHUBepcuTeTa. @OC mpencrasien B [Ipunoxenuun k padboueit
Hporpamme.

6. YAEBHO-METO/JUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUTIJIUHBI (MOAYJIA,
MPAKTHUKHN)

6.1. Pekomenayemasi JinTepatypa

ABTOpBI, COCTaBUTENHU 3arnaBue WznatenscTBO, rofl. |  DIEKTPOHHBIN axpec
JI.1 |YeproB A. T, 3amayHuK 10 (HU3HKE Mockaa:

Bopo0OneB A. A. Ommatiurt, 2005
JI.2 | Muxaiinos B. K. ®uznyeckuil NPaKTUKYM I10 3JIEKTPOMArHeTU3MYy: Bonrorpan:

yue0. mocobue BoarI' TV, 2013

JI.3 | Tlonsxos U. B., XKykos | ®usnueckuil mpakTHKyM: MOJIEKYIspHast (GU3HKA: Bounrorpan;:

C.C. yue0. mocobue BourI' TV, 2013
JI.4 | Epemun A. B., OCHOBBI MOJICKYJIIPHOH DU3MKH U Bonrorpan:

Epemun B. B. TEepPMOAMHAMUKY: y4e0. mocobne BourI'TY, 2013
JL.5 |Ipenosa H. B., du3nuecKuil mpakTukyM. MexaHnuka: y4aeo. Bonrorpan:

Huxymun P. H. nocobue BonrITY, 2013
JI.6  |Hukymun P. H., Pemenue 3anau no ¢pusuke: yued. nocodue Bonrorpan:

I'penosa H. B., BonrI' TV, 2014

Hukynuna M. I1.




ABTOpBI, COCTaBUTEIH

3arnasue

W3naTenscTBO, TO.

OneKkTpoHHBI aapec

JI.7  |Huxynun P. H., Jlexuun no ¢usuke. KonebaHus 1 BOJIHBL. Bomnrorpan;:
I'peuos M. B. BoiHoBas ¥ KBaHTOBAs ONTHKA. DJIEMEHTBI BoarI TV, 2014
(U3MKH TBEPIIOTO Tesla. ATOMHAS U siepHas
¢u3mka: yaed. mocodue
JI.8 |Huxynun P. H., Jlexnun no gusuke. Mexanuka. Tepmoaunamuka u | Bonrorpan:
I'penosa H. B. cratucTuyeckas Gpusnka. DIeKTpOMarHeTU3M: BoarI' TV, 2014
y4e0. mocooue
JI.9 [I'penos M. B., XXykos | ®usnueckuit npaktukym. ONTHKA, 3JIEMEHTbHI Bousrorpan:
C.C. (bU3UKH TBEPJIOTO TeJa, AaTOMHAS U siepHas BonrI' TV, 2015
¢uzuka: yuaed. mocobue

JI.10 | Ilonsxos U. B., Pemenue 3apau no ¢pusuke. MonekynspHast Boumnrorpan:
Hukymun P. H., (u3nka U TepMOIMHAMHUKA: y4e0.-MeToa. ocodue | Boar[ TV, 2016
Hukynuna M. I1.

JI.11 |Ipeunos M. B., dusnueckuil mpakTukyM. MexaHuka, Bonrorpan;:
Huxynun P. H., TEepPMOJIMHAMMUKA, KOJIeOaHHsI U BOJHBIL: y4eO. BoarI' TV, 2015
I'penoa H. B., XXykoB |mnocobue
C. C., Ilonsaxos U. B.

JI.12 | Huxynun P. H., Mexanuka. MonexynsapHas GU3HKa 1 Bonrorpan;:
I'penosa H. B. TepMOAMHAMUKA. MeXaHu4ecKue KojaeOaHus u BoarI TV, 2017

BOJIHBL: y4e0.-METO/. moco0ue

JI.13 | Huxynun P. H., Pemrenue 3anad no ¢pumsuke.Konebanus v Bomusl: | Boxrorpas:
Huxymaa M. I1. y4e0.-MeTo1. TIocodne BonrI TV, 2017

JI.14 | Huxynus P. H., BonHoBast n kBaHTOBas ontuka. OCHOBBI (HU3UKU Bonrorpan:
I'penoB M. B., aToMa M aTOMHOTO siipa. DIEeMEHTbI KBAHTOBOM BoarI TV, 2017
I'penosa H. B. (u3nky ¥ GU3NKK TBEPAOTO TeNa: yuaed.-MEeTOI.

nocobne

JI.15 |Huxynun P. H., DIeKTpOMarHeTu3M. DIEKTPOMAarHUTHBIE Bonrorpan:
I'peno M. B., KoJIe0aHuUs ¥ BOJHBIL: y4e0.-MeTO/. mocodue BoarI TV, 2017
I'penosa H. B.

JI.L16 |Epemun A. B., O6paboTKa SKCIIEPUMEHTAIIBHBIX JaHHBIX: y4eO.- Bosrorpan:
Huxynun P. H. METOI. mocodue BoarI' TV, 2017

JI.L17 |Epemun A. B., Pemenue 3anau o ¢pusuke. BonHoBas Bonrorpan:
Huxymun P. H. KBaHTOBAs ONTHKA. ATOMHas U siepHast PU3HUKa: BoarI' TV, 2019

y4e0.- MeTo/1. mocobue
JI.18 | Casennes U. B. COOpHHK BOTIPOCOB U 3a/1a4 10 001Iel Ppu3nKe M.: Actpens, 2001
JI.19 | CagenseB U. B. Mexanuka. MonekynsipHas pusuka: yueo. Cankr-IlerepOypr:
rmocooue Jlans, 2008

JI.20 | CaBenses U. B. OneKkTpuuecTBO U MarueTusM. Bonnsl. Onruka: Cankr-IlerepOypr:
yue0. mocobue Jlanb, 2008

JI.21 | Cagenses U. B. KBanToBas ontuka. AtomHas ¢puzuka. duznka Canxkr-IlerepOypr:
TBepaoro Tena. dusmka aTOMHOTO sijipa u Jlans, 2008
3IIEMEHTAPHBIX YaCTHIL: y4e0. mocodne

J1.22 | Tpodumosna T. U. Kypc pusukn: yae6. mocodue M.: 11|

"Akanemus", 2007
J1.23 | Tpodumona T. 1., Kypc pusuku ¢ npumepamu perieHus 3a1a4 B 2-X Mocksa: KnoPyc, | https://www.book.ru/bo

®dupcos A. B.

TOMax: Y4eOHUK

2022

0k/942135

6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEJIeKOMMYHUKANMOHHO ceTH "UnTepHeT"

€| | OBC "Jlanp"

6.3 Ilepeuennb MPOrpaMMHOTO odecnedeHust

6.3.1.1

OHepaHI/IOHHa}I cucrtema Windows - JICKOUOHHBIC, IIPAKTHUYCCKUC 3aHATHUA, CAMOCTOATCIIbHAA pa60Ta o6yqa}oumxc>1.

6.3.1.2

LibreOffice, OpenOffict unu MS Office - oducHBIH NakeT - TeKIHMOHHbIE, TPAKTUYECKUE 3aHATHUS, CAMOCTOSTENIbHAS

paboTa 00y4aroNIHuXCS.

6.4 Ilepeuenb HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U JIEKTPOHHBIX 0nOanoTedHsIx cucrem (I6C)

6.3.2.1

HNndopmanmonno-6ubnunoreunslii nentp BonrI TVY: http://library.vstu.ru

6322

OnexkTpoHHas HHPpOPMALMOHHO-00pa3oBaTeIbHas Cpesia yHUBepcuTeTa,http://eos2.vstu.ru

6.3.2.3

OBC "Jlanp", https://e.lanbook.com/

6324

3BC "Book.ru", https://www.book.ru/

6.3.2.5

OnexTpoHHas MHOOPMAIOHHAS CITyXk0a 1Mo pu3uKe (CBOOOAHBIIN nocTym ceTn MHTepHeT):
http://www2.viniti.ru/products/elektronnaya-informatsionnaya-sluzhba-po-fizike




7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUTIIMHBI (MO YJIA,
IMPAKTHUKH) /OBOPYJTOBAHUE

7.1 | MynsTaMennitHas yaeOHast ayAUTOPHS JUTS IIPOBEICHUS 3aHATHH JICKIIMOHHOTO, TPYIIIIOBBIX M HHINBHIYaIbHBIX
KOHCYJBTAIN{, TEKYIIETO KOHTPOIA ¥ IPOMEXKYTOYHON aTTecTanun. /YdeOHas 10cKa, yaeOHast MeOelb, HHTepaKTUBHAS
TpuOyHa, BUIECONPOEKTOP/.

7.2 | Aynutopust 1J1s MPOBEICHUS MPAKTHYCCKUX 3aHATHI /Y deOHas MeOeb, KOMITBIOTEpHAsI TEXHUKA, OCHAIIICHHAS
IIPOTPaMMHBIM 00€CIICUCHUEM, JOCTYIIOM B MIHTEpHET U B 37I€KTPOHHYIO HH()OPMALMOHHO-00Pa30BaTEIbHYIO CPERY
YHUBEPCUTETA/.

7.3 | Aymutopust ISl CaMOCTOSITENbHOM paboThl 00ydaromuxcs./Y yeoHast MeOeib, KOMIBIOTEPHAS TEXHUKA C BO3MOYKHOCTHIO
MOKITFOUeHMs K ceTr "MHTepHEeT" 1 00ecTiedeHneM TOCTyIa B IIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTENBHYIO CPEIy
YHUBEpPCUTETA/.

7.4 | Aynutopust s poBeIeHUs 1a00paTOpHBIX 3aHATHH (ydeOHas MeOennb, KOMIBIOTEPHI, 1a0opaTopHOe 000pyIOBaHHE JUIS
IIPOBEJICHUS YUEOHBIX (PM3NUECKUX IKCIIEPHMEHTOB).

8. METOANYECKHUE YKA3AHUSA IS OBYHAIOIIIUXCS IO OCBOEHUIO TUCIUITJIMHBI (MO YJIA,
IMPAKTHKH)

Opranm3anus 00pa3oBaTeIFHOTO MIpoIecca 110 JaHHOH MUCIUIUIMHE PEerilaMeHTHPYeTCsl YIeOHBIM INTAaHOM M PacIIHCaHuEeM
y4eOHbIx 3aHsaThi. [Ipn hopMupoBaHUH CBOCH MHIMBUIYAIBHOW 00pa30BaTEIbHON TPAeKTOPHU 00yJaromuiics IMeeT IpaBo Ha
nepe3avyer AUCIUIUIMHEI (TIepeaTTeCcTalliy ee YacTh), €ClIi OHa Obljla OCBOEHA B MPOLEcce MPEALIECTBYIONIEr0 O0yUeHHS.
[Tepe3auér (mepearTecTay €€ 4acTH) 0CBOOOXKAACT 00YJarONIEerocs: OT HEOOXOIMMOCTH TOBTOPHOT'O OCBOEHHMS TUCLIMILTHHBI
(TTIOJTHOCTBIO MK YaCTUYHO).

Y4ebHBIit polecc MpH MPenoAaBaHUU Kypca OCHOBBIBACTCS HA HCIOIb30BaHUU TPAJUIIHOHHBIX, HHHOBAIIMOHHBIX H
UH(OPMALMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH. TpaanuimoHHbIe 00pa3oBaTebHbIC TEXHOJIOT U PECTABICHbI JICKIUIMU 1
NPaKTHYCCKUMH 3aHATHSIMHU. VIHHOBaIlMOHHEIE 00pa30BaTeIbHBIC TEXHOIOTHH HCIOIE3YIOTCS B BUJIE ITUPOKOTO IIPHMCHEHHS
aKTHBHBIX 1 HHTEPAKTUBHBIX (OpPM NpoBeaeHus 3aHAThil. NH(OopMaIrmoHHbIe 00pa30BaTeIbHBIC TEXHOIOTHH PEATH3YIOTCS ITyTeM
AKTUBH3ALUU CAMOCTOSITEIBHON paOOTHI CTYJCHTOB B DJIEKTPOHHOM MH(POPMAIIMOHHON 00pa30oBaTeNbHOH cperie.

JIeKIMOHHBIN Kype MpeAronaracT CHCTEMaTH3UPOBAaHHOE N3JI0KEHHE OCHOBHBIX BOIIPOCOB yueOHOro riana. Ha mepBoit nexnmun
JIEKTOp HHPOPMHUPYET CTYACHTOB O PEKOMEHTyeMO JINTepaType 1 3JIEKTPOHHBIX HCTOYHNKAX HH(OPMAIHH 110 AUCIHUIUIHHE, C
yKa3aHueM, Kakoi yueOHuK (yueOHoe ocoOue) sBisieTcs 6a30BbIM.

[TpakTHyeckue 3aHATUS NPEJCTaBISIOT COOOM JIeTaTM3aIMIO0 JIEKIIHOHHOTO TEOPETHIECKOTO MaTepuaa, MPOBOJSTCS B LEISX
3aKpeIUIeHNs Kypca U OXBaThIBAIOT OCHOBHBIE Pa3 eIl TUCIUILTHHEL. OCHOBHOW ()OPMOH MPOBECHNUS MTPAKTHYECKAX 3aHATHH
ABJAETCA PEIICHNE KOHKPETHBIX 3a/1a4. Kax1oMy MpakTHUecKoMy 3aHATHIO IIPEALIECTBYET CaMOCTOATEIbHAs IOATOTOBKA CTYJICHTA,
BKJTIOYAIONIAs: 03HAKOMIICHHE C COZIePKAHUEM MPAKTUUECKOT0 3aHATUS 110 METOJUYECKUM YKa3aHHUAM; IPOPabOTKy TeOpeTHUECKOil
YaCTH 110 JICKIMOHHOMY MaTepHally U y4eOHHKaM, peKOMEH/JOBAHHbIM B METOINUECKUX YKa3aHHSIX.

CamocrosiTensHas paboTa CTYJICHTOB BKITIOUAeT H3yUCHHE 3aKOHCIIEKTHPOBAHHOTO Ha JICKIIMOHHBIX 3aHATHIAX MaTepraa,
JIOTIOJTHEHHE €T0 C YUeTOM PEKOMEHI0BAaHHOMU 110 JAHHOH TeMe JINTEPaTyphl, CAMOCTOATEIBHYIO IOATOTOBKY K IIPAKTHUECKUM
3aHATHSM, CAMOCTOSITEIEHOE BBIIIOJHEHUE U O(OPMIICHUE 3aJaHiii KOHTPOJIBHOW pabOThl, aHAJIOTUYHBIX BBINOJIHECHHBIM Ha
3aHATHSAX.

[lepeueHp METOANYECKIX YKa3aHUH U OCBOCHHUS TUCHUIIIHHEI IPeCTaBlIcH B Tabmmie 6.1.3

B Teuenun cemecTpa AJsl CTYJEHTOB IPOBOAATCS TPYIIOBBIE TEKYIHEe KOHCYIBTAIUH [0 yIeOHO! TUCIUIIINHE.

Metonudeckie peKOMEH AU 110 00Yy4YEHHUIO JHI] ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI M HHBAIIMJIOB
IIpodeccopcko-mearornuecKuii CocTaB 3HAKOMHUTCS C IICUXOJIOT0-(PU3UOTOTHIECKUMU OCOOSHHOCTSMH O0YUJArOIINXCsl HHBAJIH OB
U JIUI{ C OTPaHWYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3), MHIUBHUIyalbHBIMU IPOTPAMMaMH PeaOUIUTALUE HHBAIUAOB (TIpH
Hamuun). IIpun HeoO6X0AUMOCTH OCYIIECTBISETCS JOMOIHUTENBHAS MOAEPKKA IPETOJaBaHuUsI THIOTOPAMHU, IICUXO0JI0TaMH,
COITMAIBHBIMA paOOTHHKAMH, TIPOIICAITHMH MTOJTOTOBKY aCCHCTCHTaMHU.

B cootBercTBHE ¢ MeTOAMYECKUMH peKoMeHaanusIMu Munoopraayku PO (yrB. 8 anpens 2014 r. N AK-44/058n), B kypce
IpeArnoiaraeTcs UCHOoNIb30BaTh COLUAIBHO-aKTUBHBIE U pe()IeKCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTHU COLIUOKYIBTYPHOM
peabuIMTALUK C LIENbI0 OKa3aHHsI MOMOIIN B YCTAHOBJIEHUH MTOJHOLIEHHBIX MEXINYHOCTHBIX OTHOLIEHHH C APYTUMHU CTYAECHTaMH,
CO37aHUH KOM(OPTHOTO IICHXOIOTHYECKOTO KIMMaTa B CTyJeHIeckoi rpymme. [Tondop u pa3paboTka yueOHBIX MaTepHAIOB
MPOU3BOIATCS C YI€TOM IMPEIOCTaBICHUS MaTeprala B Pa3In4HbIX (OpMax: ayqHaIbHON, BU3yaIbHOM, C HCIOIB30BaHUEM
CTeLUaTbHBIX TEXHUYECKUX CPEICTB U HH(DOPMAILHOHHBIX CHCTEM.

OcBoeHue AUCIHIUTMHEI THiaMu ¢ OB3 ocymiecTBIseTCs ¢ HCIONBE30BaHUEM CPEACTB 00YUSHHMS OOIIEro U CIIeIHAIBHOTO
Ha3Ha4YeHHA (MIePCOHABHOTO U KOJUIEKTHBHOTO HCTIONB30BaHMs). MaTepHaibHO-TeXHIUECKOe 00eceueHNE MPeyCMaTpUBaeT
npucnocoOnenue ayauTopuil k Hyxaam o ¢ OB3 (mpu Heo6X0aUMOCTH).

@dopma poBeIeHUS ATTECTALMHU IS CTYACHTOB-WHBAINJIOB YCTAHABIMBACTCSI C yI€TOM MHAUBUIYabHBIX MCUXOPH3UIECKHUX
ocobennocteit. st ctynenToB ¢ OB3 npemycmarpuBaeTcs JOCTYIHAS popMa PeA0CTaBICHHUS 3a/IaHUi OIIEHOYHBIX CPEICTB.
CryneHTaM ¢ MHBAJIHJHOCTBIO YBEIHMUMBACTCS BPEMs Ha IIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BONIPOCHL. J{JIs TAKUX CTYyIEHTOB
HpeycMaTpUBaCTCst JOCTYITHAs (JopMa IIPeIOCTaBICHHUS OTBETOB Ha 3aJIaHUs.

ITpu HEOOXOANMOCTH JUTS O0YHAFOIIUXCS ¢ MHBATMIHOCTEIO ITPOIIEAYpa OLCHUBAHUS PE3YIBTATOB O0YYCHHUS MOXKET IIPOBOINTECS B
HECKOJIBKO 3TaIloB.

MeTtoaudeckue YKa3aHUA K HPAKTUYCCKUM 3aHATUAM I10 KYpCy «Du3UKay:

Epemun, A. B. ®u3ndeckue 0CHOBBI MeXaHHUKH : y4eb. mocobue / A. B. Epemun, B. B. Epemusn; BoarI TY. — Bonrorpaz, 2013. — 88
c. Pexxum moctyma: http://library.vstu.ru/ebsvstustaticpage?command=search Caiit UBI]




Epemun, A. B. OCHOBBI MOJIEKYISIPHOH (DU3UKH U TepMOANHAMUKH: yued. mocodue / A. B. Epemun, B. B. Epemun; Bonr[TVY. —
Bonrorpan, 2013. — 48 c. Pexxum mocrtyna: http://library.vstu.ru/ebsvstustaticpage?command=search Caiit UBI]

Epemun A. B. Pemenne 3amau o ¢usuke. BonHoBas u kBaHTOBas onTHKa. ATOMHas U sepHas Gpu3nka [DIeKTpoHHBII pecypc] :
yue0.- metoa. nocobue / A. B. Epemun, P. H. Hukynun ; BoarI TVY. - Bonrorpaz : BoarI' TV, 2019. - 64 c. Pexxum nocryna:
http://library.vstu.ru/ebsvstustaticpage?command=search Caiitr UBI]

Jlexuun no ¢gusuke. Dnaekrpocratuka. [I0CTOSHHBIN MeKTpUUeckuil TOK. DnekTpoMarseTusm: yueb. mocodue / A.B. Epemun, P.H.
Hukynun, H.B. I'petnoa, M.B. I'perioB; Boarl TVY. - Boarorpaa, 2021. - 166 c. Pexxum nocrymna:
http://library.vstu.ru/ebsvstustaticpage?command=search Caiitr UBI]

OU3NUECKUH PAKTUKYM. MexaHnKa, TepMOJUHAMUKA, KoIeOaHus U BOJIHEI : yued. mocobue / M. B. I'penos [u ap.] ; Boar[ TVY. -
Bonrorpan : BonrI'TY, 2015. - 224 c. http:/library.vstu.ru/ebsvstustaticpage?command=auth&header=Location:%
20http://library.vstu.ru/ebsvstu_1/search/view2.php? base=rd%26name=0usnueckuii%20npaxrukym.%20Mexannka,%
20tepmoauHamMuKa,%20xone6annsn%20u%20BomHb1%26type=pdf

I'ymunos C. M. ®u3ndeckuii pakTHKyM. DIEKTpru4ecTBo [DnektponHkli pecype] / I'ynunos C. M.; Bonr['TVY. - Bosrorpan :
BonrI' TV, 2013. Pexxum moctyma: http:/library.vstu.ru/ebsvstustaticpage?command=search Caiit BL]

I'penioB M. B. ®uznueckmii npaktukyM. OnTHKa, 3JIEMEHTH (PH3UKU TBEPAOTO Tejla, aTOMHas U siepHas pusuka : yaed. mocobue /
M. B. I'pernios, C. C. XKykoB ; BonrI TV. - Bonrorpan : BonrI TV, 2015. - 148 c. http://library.vstu.ru/ebsvstustaticpage?
command=auth&header=Location:%20http://library.vstu.ru/ebsvstu_1/search/view2.php? base=rd%26name=0u3nueckunit%
20npaxtukym.%200mnTHKa,%20351eMeHTh1%200bu3nkn%201Bepaoro%20temna,%20atomuan% 20u%20saepHasn%20¢dusrnka%o
26type=pdf




