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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

ean (1esm) OCBOCHUS AUCITUTIUHBI:
O3HAKOMJICHHUC CTYACHTOB C OCHOBHBIMHU 3aKOHAMU (1)I/I3I/IKI/I 1 BO3MOXXHOCTAMU UX IIPUMCHCHUA ITPHU PCIICHUN

3aJ1a4, BO3HUKAIONINX B UX MOCTIEAYIOMIEeH PO eCCHOHAIBHON e TeNFHOCTH.

3agaun:
® H3y4YCHHUE 3aKOHOB OKPYKAIOIIET0 MUPa B X B3aUMOCBSI3H;

e OBJaJeHHE (yHIAMEHTAIbHBIMH TPUHIIUIIAMA U METOJJAMH PELICHUS HAyYHO-TEXHUYECKUX 3a]1a4;

e (GopMUpOBaHNE HABBIKOB 10 IPUMEHEHUIO MOJIOXKEHUH (pyHTaMEHTAIbHON (DU3UKU K TPAMOTHOMY
HAayYHOMY aHAJIM3y CUTYyallMi, ¢ KOTOPbIMH HH)KEHEPY IPUXOAMUTCS CTAJIKUBATHCSA IMPHU CO3/1aHUU HOBOM
TEXHUKHU U HOBBIX TEXHOJIOTU;

® OCBOCHHE OCHOBHBIX (DM3MYECKHX TEOPHUH, NO3BOJSIOIINX ONUCATH SBJICHUS B MIPUPOJIE, U MpeJie-
JIOB IPUMEHUMOCTH ITUX TEOPUH JIJIsl pELIEHHs] COBPEMEHHBIX U NIEPCIIEKTUBHBIX TEXHOJIOITMYECKHX 3ajay;

e (GopMHUpOBaHUE y CTY/IEHTOB OCHOB €CTECTBEHHOHAYYHO! KapTUHBI MHUPA;

® O3HAKOMIJICHHEC CTYACHTOB C HCTOpHeﬁ U JOTUKOH Pa3BUTHA (1)I/I3I/IKI/I 1 OCHOBHBIX €€ OTKpBITHﬁ.

2 MecTo AUCHUILIMHBI B CTPYKTYype 00pa3oBaTe/ibHOM IPOrpaMMBbl

Jucnunnuza oTHOcUTes K 6a30Boit yactu 6moka [l «{ucuurinabl (MO )>»
[TpepekBU3UTHI JUCHUILTUHBL: Omcymcmsyom

[ToctpekBu3uthl  guctmiuidnbl:  b1.J[.b.4  Besonacnocmov  ocusnedesmenvhocmu, b1.J[.5.16
Onexmpomexuuyeckoe u KOHCMpyKyuonHoe mamepuanosedenue, bl1.J[.b.17 Ochogvl 21ekmpouzmeperuil,
b1.JI.5.19 Teopemuueckue ocHosvl snekmpomexuuku, b1.J[.5.20 Texnuueckasa mexanuka, b1.J[.5.21
Onexmpuueckue mawunvl, b1.71.5.22 Jnekmpuueckue u snexmponnvie annapamol, b1.J71.5.23 DnekmpoHnuxka,
b1.J[.B.2 Ochosbl 21ekmposnepeemuu

3 TpeOoBaHus K pe3yibTaTaM 00y4eHHS MO JUCHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIpaBieH Ha (POPMHUpPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUEHHUS

[Inanupyemslie pe3ysbTaTsl
00y4eHHUs Mo JUCLUIUINHE,

Konx n HanmeHoBaHue Kon n HauMeHoBaHME HHAMKATOpA
. XapaKTePU3YIOIIUE dTAITbI
(bopMHpyEeMBIX KOMIIETEHLIUH JOCTH>KEHUS] KOMIIETEHLIUU

¢dbopmupoBaHus
KOMITETEHINI

VYK-1 Cnocoben ocymectBisaTs | YK-1-B-4 [Tpumensier metozs! cOopa, 3HATB: OCHOBEI

MOWCK, KPUTUICCKUN aHAJIN3 M | XpaHEeHHsI, 00paOOTKH, Iepelaun, aHajIi3a U | TEXHOJIOTHH KPUTUIECKOTO

CHHTE3 HH(pOpMaInHy, CHHTEe3a HH(POPMAIIUHU C UCTIOIB30BAHUEM MBILUICHUS U

MPUMEHSITh CUCTEMHBIH TIOJIXO/T | KOMITBIOTEPHBIX TEXHOJIOTUH JIJISl pEIICHUS] | TePMEHEBTHUECKUE

JUISl PELICHUs TIOCTaBIEHHBIX | TIOCTABJICHHBIX 3aa4 MPUHIUIBI TOHUMAHUS

3a1a4 TEeKCTa

YMerh: NpUMEHSATH
MIPUEMBI KPUTHIECKOTO
MBIIUICHHUS, IPUHIUIIBI 1
TEXHUKH T€PMEHEBTUKHU
Baanersb:
MOAUGUIIUPOBATH TTPUEMBI
Y IPUHIUIIBI TEXHOJIOTUU
KPUTHYECKOTO MBITTUICHHS 1
T€PMEHEBTUKH JIJIs1




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

o0y4eHus 10 TUCITUTLINHE,

XapaKTEPU3YIOIIUE ITAITbI
¢dbopmupoBaHus
KOMIIETCHIINI

pEIICHUS Pa3IMYHbIX
y4eOHBIX 33124

OIIK-3 Cnoco0OeH NpUMEHATh
COOTBETCTBYIOUINH (PU3HUKO-
MaTeMaTUYECKUI anmnapar,
METO/bI aHaIM3a U
MO/JICIIMPOBAHUS,
TEOPETUYECKOT0 U
HKCHEPUMEHTAIBHOTO
UCCIIEI0BAHMS TP PELLICHUH
npoeCCHOHANBHBIX 3a]1a4

OIIK-3-B-5 JleMoHCTpUpYET MOHUMAaHUE
(bu3MUECKHX SBICHUI U yMEET IPUMEHSTh
¢du3nueckre 3aKOHbI MEXaHUKH,
MOJIEKYJISIPHOH (DU3UKH, TEPMOANHAMUKH,
AIIEKTPUYECTBA U MarHETU3MA JJISl PEIICHUS
THUIIOBBIX 337a4

OIIK-3-B-6 JleMoHCTpUpYET 3HAHUE
3IIEMEHTAPHBIX OCHOB ONTHKH, KBAHTOBOM
MEXaHUKHU M aTOMHOW (PU3UKU

3HaThL: BOCIPOM3BOAUTH U

OOBSCHATH y4eOHBII
Matepuan 1o (QHU3UKE C
Tpedyemon CTEIIEHBIO

HAay4YHOH TOYHOCTH u
ITOJIHOTBI
YMerh: pemarb TUIOBBIE

yueOHbIC 3a7a9u o
OCHOBHBIM paszienam
busuKn (puznueckue
OCHOBBI MEXaHHKH;

Kose0aHUs W BOJIHBI
MOJIEKYJIsIpHass (Qu3uKa MU

TEPMOJUHAMHUKA,;
AIEKTPUUECTBO "
MarHeTusm; OIITHKA;

KBaHTOBass W  aTOMHAas
busuka; sgepHas (QU3MKA)

Ha OCHOBE
BOCITPOMU3BEICHUS
CTaHAAPTHBIX AJITOPUTMOB
Baaaers: pewars
YCIIOKHEHHBIE y4eOHbIe
3alayd = 1O  OCHOBHBIM
paznenam  (UBUKH Ha

OCHOBE pUOOPETEHHBIX
3HaHUH, YMEHUN U HABBIKOB
C HX TIPUMEHEHUEM B
HETUINYHBIX CUTYaIUAX

4 CTpyKTYypa U colepKaHHue TMCHUIINHBI

4.1 CTpyKTypa THCHHUIJIMHBI

OO61mas TpyA0eMKOCTh AUCHHUIUINHBI cocTaBiseT 11 3aueTHbIx eaunuil (396 akaleMUYECKUX 4acoB).

TpynoeMKocCTs,
Bun pabotet aKaJEMHUYECKUX 4acoB

1 cemectp 2 ceMecTp BCETO
OO6mas Tpy10éMKOCTh 180 216 396
KonrakTHasi pabora: 61,25 61,25 1225
Jlexuuu (JI) 28 28 56
[Tpaktryeckue 3anstus (I13) 16 16 32
JlaGopatopusie padotsl (JIP) 16 16 32
Koncynpranum 1 1 2
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTe/ibHas padoTa: 118,75 154,75 273,5
- Camono02omogKa (npopabomxa u nogmopenue 1eKYUOHHO20
Mamepuana u Mamepuana y4eOHuKos8 u y4eOHvlx nocooui;




TpynoeMKoCTb,
Bun pabotst aKaJIeMUYECKUX YaCOB
1 cemectp 2 ceMecTp BCETO

- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,

- H0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,

- N0020MOBKA K KOJLLOKBUYMAM;

- 10020MOBKA K PYOEI’CHOMY KOHMPOJIO U M.N.)
Buja nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
auddepeHUpoBaHHBIN 3a4eT)

PaSI[eJ'IBI AUCHUILIWHBI, U3y4YaCMBbIC B 1 CEMECTPE

KonmyectBo yacos
Ne HaumenoBanue pasnenos ayauTopHas BHEAy/I.
paznena BCETO pabora AGara
A |m[ar | P

1 Du3nyeckne 0CHOBbI MEXaHUKH 46 8 4 4 30

2 KoJiedanusi 1 BOJIHBI 46 6 4 4 30

3 MouJiekyasipHasi Gu3nKa U TEPMOJAMHAMHMKA 42 6 4 4 30

4 JIEKTPHYECTBO M MATHETH3M 46 8 4 4 30

HWroro: 180 28 | 16 | 16 120

Pazenbl TUCHMIUIMHBI, H3ydaeMbIe B 2 CEMECTpe
KosnmuecTBo yacos
Ne HaunmeHoBaHue pa3nenos AyAHTOpHa BHEayl.
paznerna BCETO pabora aGora
A |m[a | P

5 OnTuka 61 10 | 6 6 39

6 KBanToBasi m aToMmHas pu3nka 61 10 | 6 6 39

7 SAnepuas pusuka 49 4 2 4 39

8 KocMmoaorus, 3somonus Beenennoii 45 4 2 39

HWroro: 216 28 | 16 | 16 156

Bcero: 396 56 | 32 | 32 276

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Nel dusnueckne 0OCHOBLI MEXaHUKH

JIMHAMHKA BpalmaTeIbHOro ABM:KeHnsA. OCHOBHOE ypaBHEHHE TMHAMHMKH BPAIIATEIBLHOTO JBIKCHUS TBEP-
JIOTO TeJa € 3aKPEIUVICHHON OChIO BpameHusi. MoMeHT umnyJibca tena. MomeHnt naepuuu. Teopema Illreiinepa. Kune-
THYECKask SHEPTusl BPAIIAIOIIETr0cs TBEPOTo Tea.

PensstuBucrckass mexanmka. [IpuHIMI OTHOCHUTENBHOCTH U MpeoOpazoBanusa [ anumes.
HeunBapraHTHOCTh DIEKTPOMArHUTHBIX SIBICHWH OTHOCHTENBHO mpeobOpazoBanuii [ammumnes. IloctynmaTs
cnenuanbHoil Teopuu otHocuTenbHOCTH (CTO) DitHmreitHa. OTHOCHTETBRHOCTH OJHOBPEMEHHOCTH W
npeoOpazoBanus Jlopenna. [Tapagokcel penaTUBUCTCKON KMHEMATHUKH: COKpAIeHHe ATUHBI U 3aMeJICHHe
BPEMEHU B JIBMKYIIMXCS CHUCTEMaxX OTcUeTa. PEeNsSTUBUCTCKUUA MMIYJbC. B3aMMOCBSI3b Macchl U SHEPTUH B
CTO. CTO u snepHast SHEpreTHKa.

Ne 2 Kosiebanusi ¥ BOJIHbBI

Il'apmonuyeckne kosaedanusi. VneanbHplil rapMOHUYECKUN OCHUIUISATOP. YpaBHEHHE UACATBHOTO OCIWILIS-
TOpa M €ro peliecHue. AMILINTYAa, yacToTa U (asza konebanus. [IpumMepbl konebaTebHbIX IBMKCHUN pa3inuHON (u-
3U9eCcKOi mpuposl. CBOOOTHBIC 3aTyXaIOIIHE KOJICOAHsI OCITMIUIATOPA C MTOTEPsIMH. BBIHYKIEeHHBIE KOJICOaHHSI.



Crnoxenue konebanuii (Ouenusi, purypsl Jluccaxy). Pasnoxxkenne u cunTe3 KoneOaHHA, TOHSITHE O CIEKTpE
xosiebanuil. CBs3aHHbIC KOJIEOaHU.

Boanbl. BonnoBoe nemwxenue. [lnockas rapMoHuueckast BOJIHBI. J{JMHA BOJIHBI, BOJIHOBOE YHCIO, (ha3zoBas
CKOpOCThb. YpaBHEHHE BOJHBL. OJHOMEpHOE BOJHOBOE YpaBHEHHE. YTNPYTHE BOJHBI B ra3ax >KUAKOCTSIX M TBEPABIX
tenax. [Tnockue n chepuueckne 3meKTpoMarHuTHeIE BOTHBL [lonmspu3anus BOIH.

Ne3 Monexkynspaas Gpu3nka ¥ TepMOANHAMHUKA

DeHOMEHO0JIOTHYECKas: TepMOAMHAMHUKA. TepMoauHaMUYeCKOe paBHOBecue M Temmeparypa. Hynesoe
HAayaJIo TePMOJMHAMUKU. DMIIUPUYECKasl TeMiepaTypHas mkana. Ksasucrarudeckue nmpouecchl. Y paBHEHHE COCTOS-
HUs B TepMoauHamuke. OOpaTuMble U HeoOpaTuMble mpouecchl. IlepBoe Hayamo TepMoaMHAMHUKH. TemnoeMKOCTb.
VYpaBuenue Maiiepa. Mzoxopuueckuii, H300apuiecKuii, N30TePMHUYECCKUHN, aquabaTHUECKU MPOIecChl B HCaIbHBIX
razax. [IpeoOpa3oBaHue TemIOTH B MeXxaHH4ecKyto padoty. Llukn KapHo u ero koagpuumeHT none3Horo AeiCTBUSL
DHTpOMHS.

MouJexyasipHo-KHHeTHYecKast Teopus. [laBnenue rasza ¢ Touku 3penus MKT. TemnoeMkocTs 1 uncno cre-
neHel cBoOOIBI MosIeKyn ra3a. Pacnpenenenne MakcBenna ajast MOAYNS M MPOCKLIUH CKOPOCTH MOJIEKYN HACaTbHOTO
rasa. DKCIEpUMEHTaJIbHOEe 00OCHOBaHME pacrpeneneHus Makcsemna. Pacnpenenenue bonsimana n Gapomerpude-
ckas opMmyna.

DyieMeHTHI (pU3NUYecKoil KMHeTUKH. SBnenus nepenoca. nud¢ysus, TermionpoBoAHOCTh, BHYTPEHHEE Tpe-
HHE.

BpoyHOBCKOE BHKEHUE.

Ne4 JnexkTpuuecTBO U MATHETU3M

daekTpocTraTuka. 3akoH Kynona. HampsbkeHHOCT M MOTEHLMAN 3JEKTPOCTaTUYECKOro moiid. Teopema
l"aycca B uHTETpaNTbHOM (pOpMeE U ee TpIMEHEHHUE [Tl pacueTa dJISKTPUISCKIX TOJeH.

IIpoBonHNKM B 3JIeKTpUYecKOM MoJIH. PaBHOBecue 3apsa0B B poBoAHMKe. OCHOBHAs 3aj7a4a 3JIeKTpoCTa-
THUKH TIPOBOJAHMUKOB. DKBHUIIOTEHIINATIbHBIE TTOBEPXHOCTH U CHJIOBBIE JIMHUU 3JIEKTPOCTATHYECKOTO TOJI MEXy Mpo-
BOJAHHUKAMH. DIEKTPOCTaTHUYECKas 3alUuTa. EMKOCTE IPOBOJIHUKOB M KOHAEHCATOPOB. DHEPrus 3apsKEHHOTO KOHJEH-
caTopa.

JAM3JIeKTPUKH B 3JIEKTPUYECKOM MoJie. DIEeKTPUIEcKoe 1oje JUnois. Junosias Bo BHEIIHEM JIEKTPUUYECKOM
nosie. [lonsipuzanust nudanekTpukoB. OpUEHTALMOHHBIN U 1e(OPMALMOHHBIA MEXaHU3MBbI MoJIsipu3anuu. Bekrop snek-
TPUYECKOTI0 CMEIeHHs (JIEKTPUUECKONH MHAYKUUM). ManeKTpudecKas MPOHULAEMOCTh BEIECTBA. DIEKTPHUECKOE
T10JI€ B OJJTHOPOJHOM JAMIJIEKTPHUKE.

MocTossHHBII JIeKTpUYecKuil Tok. Cuia U MWIOTHOCTh TOKA. YPaBHEHHE HEMPEPBIBHOCTU ISl TNIOTHOCTH
ToKa. 3akoH OMa B uHTerpainbHoi u auddepennmansioi Gopmax. 3akoH xoymsa-Jlenna. 3akon Bunemana-®Opanna.
DJeKTpoABIXKYIIAs chila UCTOYHMKA ToKa. [IpaBuia Kupxroda.

lenu KBa3uCTAMOHAPHOIO MepeMEeHHOro Toka. CaMoMHAYKIMs. BKiItoueHne 1 BBIKITIOYEHHE TOCTOSHHON
3.1.C. B LIENIU C CONPOTHUBICHHEM M MHIYKTHBHOCTBIO. IlomydeHHe NmpsIMOYroJBHBIX MMITYJIBCOB TOKAa. EMKOCTH B
nenyu. BritoueHre M BBIKIIOYEHUE MTOCTOSTHHOM 3.J.C. B IIENH C CONPOTHUBIEHHEM M €MKOCTHIO. llemnb ¢ eMKOCTBIO,
WHAYKTUBHOCTBIO CONPOTHBICHHEM M HCTOYHHKOM CTOPOHHHX 3.1.C. IlepeMeHHBIN TOK. BekTopHBIE auarpaMMsl.
[paBuna Kupxroda. [TocnemnoBarenbHoe U mapaielibHOE COSIMHEHNE UMITE/IaHCOB.

Pe3oHaHCHI B IlenH MepeMeHHOro Toka. Pe3onanc Hanpshxernid. Pezoranc TokoB. KonebarenbHbIN KOHTYD.

enu ¢ yyeToM B3auMHOIl HHAYKIUHU. POoJib B3aUMHON MHAYKUIUH. Y PaBHEHUS J11 CUCTEMbI TPOBOJIHUKOB C
YYeTOM CaMOWHIYKIMKA M B3auMowHAyKiuu. Ciy4aid nByX KOHTYypoB. Tpanchopmarop. BekropHas muarpamma
X0JIOCTOro Xxoja TpaHcdopmaropa. BekropHas nuarpamma HarpyskeHHOro tpancdopmaropa. Tpanchopmarop Kak
3JIEMEHT LIETIH.

MarsHurocTaTuka. MarHuTHOE B3aUMOJCHCTBHE MOCTOSTHHBIX TOKOB. BEKTOp MarHWTHOW WHIYKIIMH. 3aKOH
Amrnepa. Cuna Jlopenua. J[BukeHue 3apsioB B JIEKTPHUUECKHX M MarHUTHBIX Nosigx. 3akoH buo-Casapa-Jlamnaca.
Teopema 0 IMPKYISIINH (3aKOH MTOJTHOTO TOKA).

MarnutHoe moJjie B BemlecTBe. MarHuTHOE MOJi€ U MarHUTHBIA JUIIOJIBHBII MOMEHT KPYroBOT'O TOKa.
Hamaranuenne MarneTkoB. HanpspkeHHOCTh MAarHUTHOTO TONs. MarHuTHast npoHunaeMocTh. Kiaccudukarus mar-
HETHKOB.

DJleKTpOMArHUTHAsA UHAYKIMA. DeHOMEHOIOTHS ANeKTpoMarHuTHOH nHykun. [Ipasuno Jlenna. Ypasue-
HUE AJIEKTPOMarHuTHOM MHIyKIuH. CamonHAyKina. HAYKTHBHOCTh COJIeHOUIa. BKiroueHne 1 OTKITIOYeHHEe KaTyIl-
KM OT UCTOYHHUKA MIOCTOSHHON 3/1c. DHEPTUsl MAarHUTHOTO TOJISL.

YpaBuenuss MakcBessia. CucremMa ypaBHeHH MakcBenia B HHTerpanbHON Gopme u HU3NUYecKuid CMBICIT
BXOJISIINX B HEE YPAaBHEHUI.

Pa3gen 5 Ontuka



JJIeKTPOMATHUTHBIE BOJIHbI. BOIHOBOE ypaBHEeHHE B IpocTpaHcTBe. BoaHoBoM BekTop. BomHoBoe ypaBHe-
HUE JJIS DJIEKTPOMArauTHOro 1moJist. OCHOBHBIE CBOMCTBA JIEKTPOMArHUTHBIX BOJH. DHEPreTHYECKHE XapaKTePHUCTUKH
3JIEKTPOMArHUTHBIX BosH. BexTop IloitHTHHTrA.

HUnTepdepennus cBeTOBBIX BOJTH. VHTEpEepEHIIMOHHOE TOJIe OT ABYX TOYEYHBIX HCTOUYHUKOB. OnbIT FOH-
ra. Uurepdepomerp Maiikenbcona. uTepdhepeHIrs B TOHKHUX IUICHKAX. MHOroay4eBast HHTSpQEepEHIHSL.

Jdudpaxuusa BosH. [Ipunmun Irolirenca-Openensa. Judpakuus OpeHens Ha MPOoCTEHIUX mperpagax. Ju-
(hpaxius Opaynrodepa. Judpakunonnas pemerka Kak ClieKTpainbHbIi npuoop. [lousaTue o ronorpaduieckoM MeToie
MOJTyYeHHs] ¥ BOCCTAHOBJICHHUS M300pasKeHUH.

Merton 30n @peHens.

Honsipuzaums BojH. PopMa U CTENCHB MOJISPU3ALUN MOHOXpOMaTHUecKuX BoiH. [lonydyenue u ananus au-
HEHHO-TIOSIPU30BaHHOIO cBeTa. JImHelHoe nBynydenpenomiceHue. [IpoxoxkaeHue CBeTa 4epe3 JMHEWHBbIC (ha30BbIC
racTuHKA. VickyccTBeHHas onTrueckas annzorponus. @otoynpyrocts. LupkynspHas dazoBas aHU30TponHs. DIIEK-
TPOONTHYECKUE U MATHUTOONITHUECKUEC AP PEKTHI.

[ornomenue u gucnepcusi BoJaH. DeHOMEHOIOTHS TOTJIOMICHUS U TUCTIEPCUH CBETA.

JuemeHTHI poToMeTpuu. PoTOMETPUIESCKHUE BETHYHHBI M €TUHHIIEI.

Ne6 KpanToBasi m aToMHasi pusuka

KBaHTOBBIE CBOJiCTBA 3JIEKTPOMATHUTHOIO M3J1y4YeHusl. 3nydyenne HarpeThix Ten. CrieKTpalbHble Xapak-
TEPUCTUKH TEIUIOBOTO M3MydeHus. 3akonbl Kupxroda, Credana-bonpiimana u Buna. AbcomotHo yepHoe Teno. Dop-
myna Penes-J[xuHca n «yiabpTpaduoneToBas karactpoday. I'nnoresa [lnanka. KBantoBoe 00bscCHEHHE 3aKOHOB Tell-
JI0BOTO U3My4eHus. KopmycKysipHO-BOITHOBOM Jyaan3M CBeETa.

doroaddext u apdext Komnrona. YpaBuenue DitHmreitna 11 potodddexra. OnbitT boTe.

Ilnanerapuas moxeas aroma. Mognens atoma Tomcona. OmbiTel Pesepdopaa no paccestauro anbda-gacTuil.
Snepnast Mosienb aToMa. DOMIUPUUESCKUE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna bansmepa.

JIuHeluaTbie CIEKTPhI aTOMOB.

KBanToBas mexanuka. ['unoresa ae bpoiinsa. Onbitel [oBrccona u Jxepmepa. Audpakuus MAKPOUYACTHIL.
[Ipuanun Heonpenenennoctu I eiizenOepra. BoaHoBast (GyHKINS, €€ CTATUCTHIECKUAN CMBICHT U YCIOBHS, KOTOPHIM OHA
JIOJDKHA yIOBIETBOPsATh. YpaBHeHue lllpenunrepa. KBantopas dactuiia B OJJHOMEpPHOI NMOTeHIHUANBHOHN siMe. OmHO-
MEPHBII MMOTSHIUATBHBIN TOPOT U O6aphep.

KBaHTOBO-MexaHn4yeckoe onucanue aromoB. CtannonapHoe ypaBHeHue lllpennHrepa ams atoma BOgopo-
na. BonHoBble pyHKIMY M KBaHTOBBIE uKcia. [IpaBuna or6opa aiist KBaHTOBBIX nepexonoB. OmneiT [lItepna u ['epnaxa.
Oddext 3eemana.

OnTHyeckue KBaHTOBbIe TeHepaTopbl. CIIOHTaHHOE M MHyLIHPOBAHHOE U3lIydeHue. IHBepcHOe 3acencHue
ypOBHEH akTHUBHOH cpeabl. OCHOBHBIE KOMIIOHEHTHI Jla3epa. YCIOBUE yCHIIEHUs M reHepauuu cBera. OcoOeHHOCTH
na3zepHoro u3nydeHus. OCHOBHBIE THIIBI JIA3€POB U UX IPUMEHEHHE.

JJleMeHTBI (U3NKH TBEpAOro Tejaa. /[BrKeHHE 2IEKTPOHOB B IEPUOJINIECKOM MToJie KpucTtaia. CTpykTypa
30H B MeTaJulaX, MOJYNPOBOJHUKAX U IudJeKTpukax. [IpoBogumocts MetamioB. CoOCTBEHHas! U IpUMECHas IIPOBO-
JUMOCTB TIOJYTIPOBOHUKOB.

KonTakTHBIE sIBIIEHUS B TOJIYIIPOBOAHUKAX. P-N - epexoa. Pacnipenenenue 31eKTpOHOB U ABIPOK B p-N - Te-
pexone. TOk OCHOBHBIX M HEOCHOBHBIX HOCHTEJEH Uepe3 p-N - mepexoa. BonprammnepHas xapakTepHCcTHKaA p-N - me-
pexoza. Bempsamistomue cBoicTBa p-N - mepexoaa.

Ne7 SInepunas pusuka

OcHoBbl (pu3nkn aToMHOro sigpa. CoctaB aTOMHOTO spa. XapaKTepUCTUKH sApa: 3apsijl, Macca, SHEePrus
CBSI3U HYKJIOHOB. PainoakTUBHOCTh. BUBI M 3aKOHBI paJMOAKTUBHOTO U3MyUeHUs. SnepHble peakiuu. Jenenue saep.
Cunres saep. JleTexkTupoBanue sAepHbIX H3MydeHui. [[oHATHE O TO3UMETPUH U 3alTUTE.

CrvH ¥ MarHUTHBIH MOMEHT sjpa. CBOWCTBa M OOMEHHBINH XapakTep sIepHBIX cuil. EcTecTBeHHas M HCKycC-
CTBEHHAs PaJUOAKTUBHOCTb. VICTOUHUKY paAOaKTUBHBIX U3TyuYeHUU. Pamnon30TonHbIi aHan3. 3aKOHBI COXPAaHEHUS
B SICPHBIX PEAKIHSIX. DKCIIEPUMEHTAIBHBIE METOJIBI SIEPHON (DUBUKH.

KarmenpHas, o6onodeunast 1 0000IIeHHAs MOJIEINb pa. Y CKopuTelln. B3aumoeicTBre sepHbIX H3TydeHUH
C BELIECTBOM.

JueMeHTapHble YacTulbl. DyHIaMeHTaNbHBIE B3aUMOJCHCTBHSI M OCHOBHBIE KIJIACCHI 3JEMEHTApHBIX dHa-
ctutl. YacTuIel ¥ aHTHYIACTHIIBL. JIenToHbI 1 aapoHsl. KBapku. DnekTpociaboe B3anMoeHCcTBIE.

Kocmuyeckne Jsyun. IlepBuuHoe M BTOpHYHOE H3TydeHHE. VIHTEHCHMBHOCTB, COCTaB, SHEPTETHUECKUH
CHEKTp. BBICOTHBIN X0 MHTEHCUBHOCTH KOCMHUYECKHX JTydel. B3anumoielicTBie IEPBUYHOIO KOCMHYECKOTO M3JIyde-
HUSI ¢ MarHUTHBIM TiosieM 3emiti. [lupotHeiii ahdekr. Pagunanmonnsie nmosica. [IponcxoxaeHne KOCMHUYECKHX JTyeH.

Ne8 Kocmoutorus, sBosronus Beeaennoi



Duznyeckasi KapTuHa Mupa. OcoOEHHOCTH KIaCCHUECKON, HEKJIACCHYECKON U MOCTHEKJIACCHYECKON (pu3u-
K. MeTononorusi COBpeMEHHbIX HayYHO-HCCIIEN0BATENbCKUX IPOrpaMM B o0usiacTy Gpu3uku. OCHOBHBIE TOCTHKEHUS
u npobisieMsl cyObsinepHoit ¢pu3uku. [lonpiTkn 0ObeanHEHNsT HYHAAMEHTAIBHBIX B3aUMOJICHCTBUI U CO3aHUS «TEO-
puu Bcero» (Theory of everything). CoBpeMeHHbBIE KOCMOJIOTHYECKUE MpeaAcTaBleHus. JJocTikeHus HabIroAaTeNbHOM
acTpoHoMuu. TeopeTnyeckue KOCMOJIOTMUECKUE MOAETH. AHTPOIIHBIN NPUHIUI. PEBOIIOIIMOHHbBIE H3MEHEHUS B TEX-
HHUKE ¥ TEXHOJOTHAX KaK CIEJCTBUE HAYYHBIX JOCTIDKEHUH B 001actu ¢pusuku. Pusnyeckas KapTuHa MUpa Kak Gpuiio-
cotekas kareropus. [lapagurma HeroToHa 1 3BONMIOIIMOHHAS TApaAUTMa.

4.3 JIaGopatopHbie padoThI

Ne Koxn-Bo
Neo JIP HaunmenoBanue nabopatopHbix paboT
paznena 4acoB

1 BBopnas maboparopHas pabota «OCHOBBI TEOPUHU MOTPEIIHOCTEI 2

Masgrauku

CnosxeHne rapMOHUYECKUX KOJIeOaHmit

BriHy1eHHBIC KOJICOaHUs

Onpenenenne ko3 dunmenta Bszkoctu Meto oM CTOKCa

OO IWIN -
WWNNF-
NINNININ

OnpeeneHre MOJSIPHBIX TEIUIOEMKOCTEH BO3/IyXa MPH MOCTOSHHOM
00bEME U TIOCTOSIHHOM JIABJIEHUNA

~
SN
N

BBognas JIP «QnexTponsMepuTenbHble IpUOOpH

oo
EN
N

ITpoBepka nmpaswmi Kupxroda

9 5 Onpenenenre JJIMHBI CBETOBOM BOJIHBI C IIOMOILBIO JU(PAKIIMOHHON 2
peuIeTku

N

10 5 W3ydenne natepepeHimm ceTa

(6]
N

11 OmnpeeneHue oKas3aressi MPeIOMIICHHS KHUIKOCTH C IIOMOIIIBEO
pedpakToMeTpa

12 W3yuenue BHemHero Gporoaddexra

13 I/IsyquI/Ie OIITUYCCKOT'O CIICKTPA UCITYCKAHUA aTOMOB BOAOpPOAA

14 N3yuyenue cnekrpa HaTpus

~N OO
NINININ

15 Boanas JIP «CanutapHbie HOpMBI pabOThI C paIHOaKTUBHBIMU

rpenapaTammn

16 7 Omnpenenenne MaKCUMaIbHOM 3HEPrUH OeTa-u3ay4eHus: H30ToMa 2
ctponImii 90+ urtpuit 90

Uroro: 32

4.4 IlpakTuyeckne 3aHATHA (CEMUHAPDI)

No Kom-Bo
Ne 3ausartus Tema
paszznena 4acoB

1 1 Kunemaruka u 1nHaMuKa MaT€pUaIbHOU TOYKH 2

PaboTa u sHeprus.

Mexannueckue KoneOaHus

BomnHoBEIE IMPOLECCChI B MCXAHUKC

MOJ’IeKy.TISIpHO-KI/IHeTI/I'-IeCKaSI TCOpHUA NACAJIbHBIX I'a30B

OCHOBEBI TCPMOJAUHAMUKN

N[OOI~ wiN
ARIWWNIN| -
NINNINININ

DNEKTPOCTaTUUECKOE TOJIE B BaKyyMe. MarHutHoe nose B
BaKyyMe.

8 4 IToCTOSHHBIN 2IEKTPUUECKUI TOK 2
KBasucramnmoHnapHbie IepeMEHHbBIE TOKH

N

9 5 I'eomeTprueckas onTuka

10 5 WuTtepdepenius creta. 2
Judpaxius ceera

11 5 [Tonstpu3anus cBera. 2

12 6 TenoBoe u3iyueHue 2
KBanrtoBas npupopa ceera

13 6 BoiHOBEIE CBOIICTBA YaCTHIL 2




Ne Kon-Bo
Ne 3ansTus Tema
pasznena 4acoB
14 6 Atom bopa. PenTrenoBckue nyun 2
15 7 PannoakTuBHOCTS. S nepHbIE peakiuuu. 2
16 8 ®dusndeckas KapTUHHAA MUpa Kak Gpunocodckas KaTeropus. 2
[Tapagurma HeroTOHA M DBOTIOLIMOHHAS [TAPAIUTMA.
Utoro: 32

5 YueOHO-MeTOANYECKOE 00ecIIedeHHne NUCIHILTHHDI
5.1 OcHoBHas auTEpPaTypa

1.1ponos, .E. Mexanuka. OcHoBHbIe 3akoHBI [Tekcr]/ W.E. Upogos. — M.: JlabopaTopus 6a30BBIX 3HAHHM,
2003.-312c.

2. Uponos, U.E. ®uzuka makpocucteM. OcHoBHEIe 3akonbl [ Tekcr]/ U.E. Uponos. — M.: ®usmatiut, 2001. —
200 c.

3. HUponos, N.E. KBanrosas ¢pu3uka. OcHoBHEIC 3akoHEI [ Tekct]/ UL.E. Mponos. — M.: Jlabopatopus ba3oBerx
3HaHui, 2001. — 272 c.

4. HWponos, U.E. BonHosbie nporiecchl. OcHoBHbIe 3akoHbI [Tekcr]/ U.E. Uponos. — M.: ®usmariur: Jlabo-
patopus ba3zoBbix 3Hanumii , 2001. — 256 c.

5. Bonpkenmreitn, B.C. Co6opruk 3amad mo obmemy kypey ¢usuku [Texcr]/ B.C. Bombkemreitn. — CII6.:
Kuamxuasiit mup, 2003. — 328 c.

5.2 lonoinuTeIbHAS JIUTEPATypa

1.Casennes, 1.B. Kypc dusuku: yueb. mocodue ans By3oB T. 1-3/ U. B. Casenbes . - 3-¢ u3a., crep. - CII6.:
Jlans, 2007.
2. Tpodumona T.U. Kypc dmsuxu: yued. mocodue ms By3oB / T. U. Tpodumona .- 15-e uzn., crep. - M. :
Axanemust, 2007. - 560 c.
3. Jetnad, A. A. Kypc ¢usuku: yue6. mocobue s BTy30B / A. A. Jletnad, b. M. SIBopckwuii.- 5-e uzn., crep. -
M.: Akagemus, 2005. - 720 c.
4. Uponos, U.E. Dnexrpomarneruzm. OcHoBHble 3akoHb! [Tekct]/ U.E. Uponos. — BHUHOM. Jlabopato-
pus 3Hanwmit, 2006. — 320 c.
5. Kyuepenko, M.A. CamocrositensHast pabora ¢ yueOHbIM TekcToM 1o ¢usuke / M.A. Kydepenko; OpeH-
Oyprckuii roc.yH-T. — Openoypr: OI'Y, 2016. — 126¢.

5.3 llepuoauueckue U3IaHUA
1. Hayxka B Poccuu. UnmocTprupoBaHHbI HAYYHO-TTYOIUIIMCTHYECKUI U MHPOPMAIMOHHBIN KypHAIL. - M.:
Poccus, Hayxka.

2. 3nanue — cuna. XKypHan. — M.: ArenctBo «Pocriedathy.

5.4 UuTepHeT-pecypcesbl

[lopran siBIsieTCSI COCTaBHOM 4acThiO Pe/iepaaTbHOro TopTalia
"Poccuiickoe obpazoBanue". ComepKUT peCypChl i CCHUIKU Ha
PECypCHI IO €CTECTBEHHO-HAYYHBIM AUCHUIUTHHAM ((pr3uKa,
MaTeMaTHKa, XUMHUS U OUOIIOTHs).

http://en.edu.ru/

http://www.edu.ru/ ®DenepanbHbiii nopran «Poccuiickoe 00pa3oBaHue)

http://nehudlit.ru/books/cat360.html HexynoxectBennas 6H6nH9TeKa. Copogsckuii 06pa3oBaTeb-
HBIW KyPHAaJIL.

http://ru.wikipedia.org DHukone s Bukune s

Pernonanpusblif nopran o0pazoBarenabHOTo cooduiectBa OpeH-

http://www.orenport.ru/
OypKbs

Caiit MOCKOBCKOTO rOCYAapCTBEHHOTO YHUBEPCUTETA M.

http://www.msu.ru M BJToMOHOCOBA

Buptyanbable 1abopaTtopHble paOOThl U BUPTYaJIbHBIN 1€MOH-
CTPAaIlMOHHBIN SKCTIEPHUMEHT

http:phdep.ifmo.ru

Jlekiuu npenonapareneit MOTU o pazauunbiM pasaenam (u-

http://olymp.mipt.ru/event/601/profile ege I



http://en.edu.ru/
http://www.edu.ru/
http://nehudlit.ru/books/cat360.html
http://ru.wikipedia.org/
http://www.orenport.ru/
http://www.msu.ru/
http://vk.com/away.php?to=http%3A%2F%2Folymp.mipt.ru%2Fevent%2F601%2Fprofile_ege&post=-30610911_4991

TpeXMepHBIG aHMMalliu U BU3yaJin3aluu 1o (bHSI/IKC, Compo-

http:physics.nad.ru
BOXIAEMBIC TCOPETUICCKUMU 00BACHEHUIMH

«OTtkpbiTOe 00pazoBanue», Karamor kypcoB, MOOK:

https://openedu.ru/course/ 9
«TepmoHaMIKa HEPAaBHOBECHBIX COCTOSIHHIN)

«YHusepcapuym», Kypcsl, MOOK: «®Pu3nka Ha KOHUMKAX
https://universarium.org/ nanelieBy; «®Pu3mka B kapMmaHe. M3ywyaem ¢usuky Ha
OCHOBE IKCIIEPUMEHTOB

«JIlekropuym», MOOK: «McTopusi HayKu M TEXHUKUA B

https://www.lektorium.tv/mooc-
o0acTi MpruOOPOCTPOCHUSI»

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(POPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH(OPMAIMOHHBIX TEXHOJIOTHIi

1. Onepanmonnas cucrema PEJ] oct

2. Tlaxer opucubix npunoxenuii LibreOffice?

3. IlporpamMmMuas cucrema Buaco-koHpepenm-csazu Webinar.ru

4. ABromaTu3uMpOBaHHas MHTEpAaKTHUBHas cucTema cereBoro tectupoBanus — AUWCCTU
(3apeructpupoBana B POCIIATEHT, CBuuerenbcTBOo 0 rocyAapCTBEHHOW perucTpanuy nporpamMmbl s
OBM Ne2011610456, mpaBoobanatens - OpeHOYprckuii rocyIapCTBEHHBI YHUBEPCHTET), PEXKUM JOCTYIIA
— http://aist.jsu.ru)

6 MaTepI/laJIbHO'TeXHI/I‘leCKOC odecrneuyeHue AUCHHUIIIMHBI

Bun nomenienus MeOenb U TEXHUUECKUE CPeCTBA 00yUeHHs
KomruiexTsl yuennueckoit Mebenu
VY4eOHble ayIUTOPUH JUIs IPOBEICHUS 3aHATUI MynpTUMEAUMIHBIN IPOEKTOP
nekruonHoro tuma NeNe 1403, 1408 Hocka
DKpaH
KomruiexTsl yuennueckoit Medenu
VY4eOHble ayIUTOPHH JUIs IPOBEICHUS 3aHATUI MynbTUMEIUIHBINA TPOEKTOP
cemuHapckoro tuma NeNe 1303,1304 Hocka
OKpaH

KommuiekTsl yueHHueckoi Medenu

MynbTUMETUIHBINA TPOEKTOP
VY4eOHble ayIUTOPUH [T IPOBEICHUS

» OCKa
IpYNIIOBBIX U MHAWBHUAYAJbHBIX KOHCYJIbTAIlUH, I[

N Dxpand
TCKYH.ICFO KOHTpOH;{ 1 HpOMe)KYTO"IHOI/I KOMHBI-OTC bI C HOI[KJ'IIOLISHI/IH K CCTHU «I/IHTG HCT» U
arrecrarmy NeNe 1303,1304 P p

o0ecriedyeHreM JIOCTyTIa B AJIEKTPOHHYIO
UH(POPMaLIMOHHO-00pa3oBarenbHyto cpeny OI'Y
KomruiexTs! yuenndeckoit Mebenu
[TomerieHus 151 caMOCTOSITENbHON paboTHI KommnbroTeps! ¢ noakimouenus k cetu «MHTepHeT™» U
Ne1202 obecrieueHneM JIOCTYIa B SJIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBarenbHyto cpeny OI'Y

K paboueii npozpamme npunacaromes:

e ®DOoHJ OIECHOYHBIX CPEJCTB MJis MPOBEIACHUS MPOMEKYTOYHOW aTTECTAIMH OOYYAIOIIUXCS TI0
UCIUILIAHE.

o MeToaudecKue YKa3aHus 0Jid 06yqa10m1/1xcs{ 11O OCBOCHHIO JUCHUITIIMHBI.

! Jis Pabounx crannmii B penakuun «CtaHmapTHas»

2 Bxirouaer B ce0st TEKCTOBBIN TpoLECCOp I Beex BUIOB JokymeHtoB Writer, TaGmuunsiii mporeccop Calc, mporpamMmy st
co3maHusl Tmpe3eHTanui |Mpress, BeKTOpHBIH TpadUdecKuil pelakTop UIS CO3MaHus OJIOK-cxeM W nuarpamm Draw, pemakrop
¢dopmyn Math, kommoHeHT, IpeHA3HAYEHHBIN I CO31aHus 0a3 JaHHbIX Base.
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