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I. Aunoranus
1. Heap u 3a1aun JUCHUILIAHBI

[lenp mpenogaBaHust TUCHUIUIMHBI “@u3uka” — obecrneueHne QyHIaMEHTab-
HOW MOATOTOBKHU CTYJEHTOB B 0O0JacTH COBpeMEHHOM ¢u3uku. B xoxe m3yueHus
JUCIUTUIAHBI CTYACHTHI TOJDKHBI OTYYUTh MPEACTABICHUS
" 00 OCHOBHBIX QUIOCOPCKUX U METOJOJOTUYECKUX MPOOIEMaX COBPEMEHHON
¢bu3MKH, ee PO B pa3BUTHH HAYUYHO-TEXHUYECKOTO MPOTPecca;
" 00 OCHOBHBIX (PM3MUYECKUX MPUHLIUIIAX YCTPONHCTBA PEATLHOTO MHPA;
* 00 ONBITHOM MPOUCXOKIACHUHN (PUINIECKUX 3aKOHOB;
" 0 ¢AMHMIAX U3MEPEHUS PUZNYECKUX BEJIIUYUH;
* 0 ¢yHIaMEHTAIbHOM EAMHCTBE (PU3UKU, MATEMATHKHU U IPYTHUX €CTECTBEHHBIX
HayK;
* 00 OCHOBHBIX (PM3MUECKUX KOHCTAHTAX;
" 0 3aKOHAax COXPaHEHHUS U NPUHILMIIAX CUMMETPUU;
" 0 JICTEPMUHUPOBAHHBIX U CIyYalHBIX MPOIIECCAX;
* 00 00paTUMbIX U HEOOpPATUMBIX MpoIECcCax;
" O [IPOMCXOXKIECHUHU U 3BONIOIMU Bceenennou;
" 0 HOBEMILINX OTKPBITHUSX B (PU3HKE;

2. Mecto mucuuiuiaibl B cTpykrype OOII

JNucuumuivHa “@u3uka” OTHOCUTCS K YaCTH JAUCHUIUIMH, (POPMUPYEMOH ydacT-
HUKaMH 00pa30BaTeNbHBIX OTHOIICHHH. JIJI YCIEIHOTO OCBOCHUS JUCIUTUIMHBI HE00-
XOJMMBI 3HAHUS U YMEHUSA, MPUOOPETEHHBIC B PE3ybTaTe U3yUCHUS MaTEMaTUUECKO-
ro aHaju3a, TEOMETPUU U TUHEHHOMN anreophl.

3. O0bEM AUCHUITHHBI:
7 3a4ETHBIX €IUHMII, 252 aKaJeMMYECKUX Yaca, B TOM YHCIIC:
KOHTaKTHas ayIMTOpHasi paboTa: JeKIuy — 52 vaca, B T.4. IpaKTHYeCcKas OATOTOB-
ka — 0 yacos;
NpaKTUYECKHE 3aHATHS — 46 4acoB, B T.4U. IPaKTUUECKast MOATOTOBKA — 4 yaca;
caMmocTosTeNbHas padbota: 154 yaca.

4. IlepeyeHnb UIAHNPYEMBbIX Pe3yJIbTATOB 00YUeHHUS 10 JTUCHUILIMHE, COOTHECEHHBIX €
IVIAHUPYEMBIMH Pe3yJIbTATAMU OCBOCHHS 00Pa30BaTeILHOM NMPOrPaMMBbI

Ilnanmpyemble pe3yJibTaTbl 0CBOE- IInanupyembie pe3yJbTaThbl 00y4eHHs 110 JUCIU-
HHA 00pa30BaTeIbHOI MPOrPaMMBbI IJINHE
(¢popmupyembie KOMIIETEHIIHH)

VYK-1  Crocoben ocymiectBiath no- | YK-1.1 Ananusupyer 3anady, Bbiiensist e€ 6a30Bble COCTaB-
UCK, KPUTHYECKUI aHAIU3 W CHHTE3 | JIAIOLINE

uH(opmarmy, npuMeHsaTs cucteMHblil | YK-1.2 Onpenensier, MHTEpIpeTHPYET U PaHKUPYET HH-
MOAXOA Ul pelleHHs IMOCTaBIEHHBIX | (opmarmio, TpeOyeMyro JUlsl peleHHs MOCTaBIeHHON 3a/1a-




3a7a4

e 14

I[IK-1 CnocobeH ucCmoyb30BaTh Oa-
30BbI€ 3HaHUA B 00JaCTH MaT€MAaTH-
YECKUX M €CTECTBEHHBIX HAYK, IPO-
rpaMMHUpPOBaHMS U HWH(MOpPMAIMOH-
HBIX TEXHOJIOTHUM

[IK-1.1 ®opmyaupyeT mpoOaeMbl U OMPEISIsSeT HalpaB-
JIEHUE UX PELICHUS Ha OCHOBE 0a30BBIX 3HAHUN MaTeMa-
TUKH, €CTECTBEHHBIX HAyK, MPOTPaMMHpPOBAHUS U WH-
(hopMalMOHHBIX TEXHOJIOTUN

[IK-1.2 C nomomipo CTaHIAPTHBIX METOJOB pElIaeT TH-
MOBBIE 33/1a4 B 00JIACTH MaTeMAaTHUKH, €CTECTBO3HAHUS U
nH(pOpPMATUKH

[TK-1.3 ITpumeHsieT METOIbI U MPUEMBI M3 00JIaCTH MaTe-
MaTukd, GU3UKH U UHGOPMATUKU IJI1 PEUICHUS 3aaay
npodeccnoHaNbHON e TEeNbHOCTH

I[IK-2 CnocobeH TpoBOIUTH IO
Hay4HBIM PYKOBOJICTBOM HCCIICIOBA-
HHUE Ha OCHOBE CYIIECTBYIOIIUX Me-
TOJIOB B KOHKPETHOH 0O0JacTH Tpo-
(heccroHaIbHON NEeITeIbHOCTH

[1IK-2.2 PaGoTaer ¢ Hay4HOH JUTEPATYpOll U JPYrUMH HC-
TOYHHUKaMH Hay4YHO-TEXHUYECKON HHPOpMaIu

5. ®opma npoMeKYTOYHOr0 KOHTPOJIS

3auér — 7 cemecTp; AK3aMEH — 8 CEMECTP.

6. S3bIK npenogaBaHus pyCCKHIA.

I1. Conep:xkanue TUCHMILIMHBL, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3aesiaM) ¢ YKa3aHM-
€M OTBEJICHHOI'0 HA HUX KOJIMYeCTBA aKAIeMUYECKUX YACOB M BHI0OB Y4eOHBIX 3aHS-
THH

1. /s cTyieHTOB 04HO# hopMbI 00yUEHHA

Pa311e.111>1 AUCIHUIIJINHBI H BUABI 3aHATHH

VYuyebHas nmporpaMmma — HauMeHoBa- | Bceero KonrakTHas pabora (dac.) Camocrosi-
HUE pa3eiioB U TEM (gac.) Vlekuuu [[IpakTHyeckue 3aHATUS | TeIbHAs pado-
Ta, B TOM YHCIIe
seero [t e | o,
TOTOBKa (4ac.)
Mexanunka 50 10 8 1 32
TepmoanHamuika U MOJEKyysip- | 43 9 6 1 28
Has (hU3uKa
DJIEKTPUYECTBO U MATHETU3M 88 20 20 1 48
Onrtuka 49 9 10 1 30
OCHOBBI KBaHTOBOW (DU3UKH 22 4 2 0 16
Hroro 252 52 46 4 154




BBenenue

du3rka Kak Hayka 00 M3Y4EHUU SBICHUA MPUPOABL. OIBITHOE MPOUCXOXKICHHE
dbuznyeckux 3akoHOB. IIpocTpaHcTBO U Bpems. Makpo— u MUKpodacTUIlbl. OCHOBHBIC
BUJIBI (DyHIAMEHTAIbHBIX B3aUMOJICHCTBUM. MaTemaTndyeckuii anmapat ¢dusukn. Enn-
HUIIBI U3MEpeHUs HU3NUeCKuX BelMuuH. Pa3nensl Gu3uku, npencTaBieHHbIE B JIaH-
HOM Kypce. Poib ¢usuky B pa3BUTHH HAyYHO-TEXHHYECKOTO TIpOrpecca.

Paznea 1. MexaHuka

Kunemaruka. OTHOCUTENBHOCTh MOKOSI U JABWKEHUSI. ONUCaHKWe JBHXKCHUS Ma-
TEpUAIIBHOW TOYKH B KJIACCUYECKON MEXAHUKE: CUCTEMa OTCUETa, TPACKTOpHs, CKO-
POCTb, YCKOPEHUE. Y CKOPEHHE MATEPUAIBHON TOUKHU MPU ABHKEHUH €€ M0 OKPYKHO-
CTHU. YTJIOBast CKOPOCTb.

OCHOBHBIC TPUHIUIIBI JUHAMUKU. 3aKOH WHEPLUUU U WHEPIUAIBHBIE CHUCTEMBI
oTcueTa. 3aMKHYThIE€ CUCTEMBI. VIMITyIbC M 3aKOH COXpaHEHUsI uMIlyjiabca. Macca ma-
TepuanbHOM TOUKH. Cuna u BTopoH 3akoH HeroToHa. OCHOBHBIE THUIIBI 3JIEMEHTAPHBIX
B3auMoicicTBUI. Tperui 3akoH HproToHa.

PabGora u moreHnuanbHas sHeprusi. Kunernueckas sueprus. Teopema Kenwura.
3aKOH COXpaHEHUsI SHEPTrUH B KJIACCUUYECKON MEXaHUKE. YTNPYrue U HEYNpPyTrHe CO-
yaapeHus mapoB. O0medu3nueckuii 3aKOH COXpaHECHUS YHEPTHH.

MOMEHT CHJIBI U MOMEHT HMIIYJIbCA OTHOCUTEJIIBHO TOYKM U OCH. YpaBHEHUE
MOMEHTOB. 3aKOH COXpPaHEHUsS MOMEHTa uMIyJibca. KnHeTnueckas sHeprus Bpamia-
romerocst rena. MOMEHT MHEPLIMU OTHOCUTENIBHO OCH BpalleHus. Teopema ['roireH-
ca—lllteitHepa. BeruncieHrne MOMEHTOB MHEPLIMU IPOCTENIINX TEL.

JlnHamMuka koyieOaTeabHOro ABIDKCHUS. DH3nYecKuil 1 MaTeMaTHYCCKUN MasiT-
HuKkU. [IpyxuHHbI MasTHUK. Popmyna ais nepuoaa kosebanuii. CBOOOAHBIE U BbI-
HYXJIeHHbIE Kojiebanus. [lonsTue o pezoHaHce.

TBepnoe Teno kak ¢uzuyeckas MOJeNb. YpaBHEHUs JBWKCHUS U PaBHOBECHS
TBEPJIOrO Tejia. YTIIOBasi CKOPOCTh Kak BeKTop. Teopema Diinepa. MrHOBEeHHOE Bpa-
IICHUE U MTHOBEHHAs OCh BpaileHus. CKaThIBAHUE TEJ C HAKIOHHOW IIOCKOCTH. [10-
HATHE O TUPOCKOMAX.

3aKOH BCEMHUPHOro TiroreHus HproroHa. Hanps:keHHOCTh TpaBUTAMOHHOTO
nosist. Teopema T'aycca. HproTOHOB mOTeHUMAN. JIBM)KEHHE B UEHTPAIbHO—
CHUMMETPUYHOM noJie. 3amada aByx Ten. [IpuBenennas macca. 3akonsl Kerepa. @u-
HUTHBIC 1 HTHQUHUTHBIE ABMXKeHUs. [lepBas u BTopas KocMu4Yeckasi CKOPOCTH.

Pazgea 2. TepmoauHaMuKa U MoJIeKyJasipHast pusuka

TernmoBoe paBHOBECUE U TeMIIEpaTypa. Y paBHEHUE COCTOSIHUS MAECATBHOIO ra3a.
BHyTpeHHss sHEprusi UACaqbHOTO Ta3a Kak (PYHKIUS COCTOSIHHUS U €€ MOJEKYJISIpHO—



KHHETHYECKOe HCToJKOoBaHMe. Pabora mpu kBasucraTtuueckom mpouecce. Ilepsoe
Ha4yaJIo TEPMOJIMHAMUKHU. TEIIOEMKOCTh U €€ 3aBUCHMOCTb OT XapakTepa Iiporecca.

Bropoe Hauano tepmoannamuku. L{ukn Kapno u reopema Kapuno. HepaBencrso
Kiaysnyca. PaBenctBo Kitayznyca. TepmoanHamudeckas S3HTPOINS UACAIBHOTO ras3a.
3aKOoH BO3pacTaHUs SHTPONHU. TpeThe HayaIo TEPMOIUHAMUKHY.

MoutekynsspHO—KHUHETHYeCKast Teopus rasoB. dopmyna s JaBICHUS rasa Ha
cTeHKy cocyna. Ctatuctuyeckuil cmpici temneparypsl. [locrosnnas boaeumana. Ilo-
HATHE O OpOYHOBCKOM JABM)KEHHMM. 3aKOH paclpelelieHus cKopocTed Makcsea.
Cpennsis, cpeHss KBaJpaTH4Has U HauboJiee BEpOATHASI CKOPOCTH MOJIEKY rasa. ba-
pomerpuueckas popmyia Jlannaca. Pacnipeaenenue bonplimana.

Yucno CTOIKHOBEHUH M CpelHsAs JUIMHA CBOOOJHOro mpodera mMosiekynl. SBie-
HUsl 1epeHoca: AUQQy3usi, TEIIONPOBOJAHOCTh, BHyTpeHHee TpeHue. [lpocreiimme
pElIeHUs] yPaBHEHUS TEIUIONPOBOIHOCTH.

PaBHOBecue (a3 u dazossie npeBpaienus. Mcnapenue, KoHAeHcaLus, MIaBie-
HUE, KpUCTAJLIM3alMs, CyOInMalus Kak npuMepsl (a3oBbIX npeBpaiieHuil. Kpusbie
paBHOBecus. Terutora mnepexonma. ®opmyna Kianeiipona—Kiaysnyca. PaBHOBecue
Tpex (a3. TpoliHbIe TOUKH.

Pa3znes 3. DjeKTpUYECTBO U MATHETU3M

DNEKTPUYECKHUE 3apsi/ibl. DIEMEHTAPHBINA 3aps/l. 3aKOH COXpAaHEHU 3apsja. 3a-
koH KynmoHna. Dnekrpocrarnueckoe mnosie. HanpspkeHHOCTh TOJs TOYEYHOTO 3apsija.
[IpuHuun cynepno3uuuu noJied. CBA3b MEXIy MOTEHIMAJIOM M HANpPSKEHHOCTHIO
AIEKTPUYECKOTO MOJISl. DKBUMOTEHIIMAIBHBIE MOBEPXHOCTH M CUJIOBBIE JIMHUU. Te€o-
peMma ["aycca B unTerpansHoit u nuddepennuansHoit popmax. Ypauenus [lyaccona
n Jlammaca. JIMMOABHBIA AJIEKTPUUECKUMT MOMEHT CUCTEMBI 3apsiaoB. TodeuHbIN Au-
IIOJIb U €0 MoJie. /Iunosb B 3JIEKTPUIECKOM ITI0JIE.

[IpoBogHWKM W AuANEKTpUKU. [lone BHYTpM M HAa MOBEPXHOCTH MPOBOJHHKA.
EMKOCTBh yeAMHEHHOTO NTpoBOAHMKA. KOHIeHCATOPhl. DHEPTUs 3JIEKTPUUECKOTO TOJIS.
DJIEKTPUYECKOE MOJIE B IUAIEKTPUKAX. JIMdIeKTpruuecKasi MpOHUIIAEMOCTh U BOCIIPU-
UMYUBOCTh. [[MAIEKTPUKH C OCOOBIMU CBOWCTBAMHM: MUPOIICKTPUKH, MHE30IIECKTPHU-
KM, CETHETOXJICKTPUKHU, SIICKTPETHI.

OnekTpuueckuii Tok. 3akoH Oma nia ydactka uenu. DJIC uCTOYHHMKA TOKAa.
VYpaBuenus Kupxroda. Pabota u momHocTh ToKa. 3akoH [[>koyns-JIeHna.

BzaumopaencTBue 3JEKTpUUECKUX TOKOB. MarnutHoe mnosie. ®@opmyna buo-
Cagapa. Teopema o nupkyssiiuu Bektopa B u ¢popmyna Crokca. Cuna Jlopenia u cu-
na AMrnepa. MarHUTHBIII MOMEHT KOHTYpa ¢ TOKOM. SIBieHue Xosia.

MarnurtHoe noJie B Beuectse. HamaranuyeHHOCTh. Hanpsy>KEHHOCTh MAarHUTHOTO
1oJsi. MarauTHass BOCHPUMMYMBOCTh U MATHUTHAS IPOHUIIAEMOCTD. Y CJIOBHS HA rpa-
Hulle paszzaena. Jlua-, mapa- u peppomaruetuku. @epputhl. CBolicTBa peppoMarueTu-
KOB Y UX IIPUMEHEHUE.



OnexTpomarHuTHas UHAYKLIUS. 3akoH Papanes u npasuio Jlenua. 3/1C nnayk-
nuu. Buxpesoe snexkrpruyeckoe nosie. MHAyKTUBHOCTb. DHEPIrUusi MarHUTHOTO ITOJIS.
[IpakTHYECKNE NPUIIOKEHUS SBJICHUS YIEKTPOMAarHUTHOW UHAYKIIWH.

KonebaTenbHblil KOHTYp. DNEKTPOMarHUTHbIE KOJeOaHUs. DHEprus KojeOaHUil.
CBobOoaHbIe 3aTyxarolue kojebanus. BoinykaeHHbIe Koie0aHus. Y CTaHOBIICHUE KO-
ne0aHuii U cTaMOHapHBIe Kojebanus. KoMmiiekcHoe npeacTaBieHe rapMOHUYECKUX
KosjeOanuil. KoMIuiekcHas aMIuinTyaa, ee MOAyidb U apryMeHT. ['apMoHHUYecKuil me-
peMEHHBIN TOK. 3aK0H OMa I KOMIUIEKCHBIX aMILIUTyA. Mimneganc. MomHOCTh ne-
PEMEHHOTO TOKA.

VYpaBHenus MakcBemia B MHTErpajdbHOM W AuddepeHnnaibHor popmax, Kak
000011IeHUE OCHOBHBIX OMBITHBIX (akToB. [lonmHas cuctema ypaBHeHuit mois. Mate-
pHanIbHBIE YPABHEHMS CpPEAbl. Y paBHEHMS ITOJISI B BaKkyyMe. [NIOTHOCTh DHEPTUM HIIEK-
TPOMAarHuTHOro noJist. Bekrop Ymosa - IloitHTHHTrA.

Pa3gea 4. Onruka

DJeKTpOMarHuTHBIE BOJHBI. ['apMOHMYecKas 3JIEKTpOMarHUTHasi BOJIHA U ee (a-
30Basi CKOPOCTh B BakyyMe M BemlectBe. MIHTeHcuBHOCTH BoHBI. [llkana snexkTpomar-
HUTHBIX BOJIH U ONITHYECKUI AHaNa3oH.

DJIEKTPOMAarHUTHBIE BOJHBI B KpUCTAILIAX. J[BOMHOE JIy4elpenoMIEHUE U ONTH-
YyecKas akTUBHOCTh. PaciipocTpaHeHHe BOJIH B Cpellax ¢ IUIABHBIMA HEOJHOPOIHOCTS-
Mu. [Tpunnnn @epma. 3aK0HBI OTpaXeHHs U npenomiieHus. Yroa bprocrepa. [lomnoe
BHYTPEHHEE OTPaKCHUE.

WneanbHas onThyeckas CUCTEMA M €€ AJIEMEHTHI (KapAUHAIbHbIE IJIOCKOCTH U
Touku). Toncrasd u ToHKas JUH3bL. OnNTHYECKUE MPUOOPHI: JIyna, MIPOEKTOpP, MUKpPO-
CKOII, TeJiecKon. AOeppali ONTHYECKUX CUCTEM.

KorepentHocts BosiH. Bpems u nimHa korepentHoctu. Untepdepeniusa. Ontu-
YyecKasi pa3HOCTh X0/1a BOJH. MHTepdepeHnonHas kapTiuHa u ee napamerpsl. [Ipume-
Henusa uHTepdepennuu. Marepdepomerpsl. MuoromyueBas unrephepeniusa. Uarep-
bepomeTpsl.

Hudpakuus Openens. 3axonsl Openens. Judpakius Opaynrodepa Ha mienu.
Hudpakunonnas pemerka. Ponb qudpakuuu B GOpMUPOBAHUHN ONTHYECKUX U300pa-
kennii. ["onorpadus.

Pa3zgea S. OcHOBBI KBAaHTOBOM (PU3UKHU

dortornekTpuueckuil 3ppext. YpaBHeHrne DUHIITEHHA. DHEPTHs U UMITYIbC (HO-
ToHa. BHyTpennnii pororddext. PoTOrIEMEHTHI.

BonnoBast ¢pynkums. Oneparopsl (GU3NYECKUX BEIMYMH: UMIYJbCa, KOOPJIWHA-
ThI, D)HEprur, MoMeHTa. CoOCTBeHHBIC (PYHKIIMU W COOCTBEHHBIC 3HAUCHUSI ONEPaTO-
poB. Omneparopsl U pe3yiabTaTbl u3MepeHui. COOTHOUIEHUE HEONpEeNeICHHOCTEN U
KOMMYTaTop oneparopoB. YpasHenue lllpeaunrepa. Hactria B HOTEHIIMATBHON ME.
[Mapmonuyeckuit ocumwisaTop. [IpoxoxkaeHue yacTUIlbl Yepe3 MOTEHIHATBHBIN Oaph-
ep. TynHenbHbIN 2GDEKT.



Monens Pesepdopna-bopa u kBanTOBasi MexaHuKa atoma Bojopoaa. Bomoposo-
MOJ00HBIE COCTOSIHUSI 3JIEKTPOHA B MHOTOXJIEKTPOHHBIX aTOMaX M WX 3allOJHEHHE.
[TpaBuna Xynna. [lepuonnueckas tabnuna Mennaeneena.

®epmuonbl U 6030HbI. Pacnipenenenue @epmu-/lupaka u boze-Diinmreiina. 3a-
KOHBI PAaBHOBECHOTO TEIUIOBOrO u3inyueHust u popmyna Ilnanka. CoHTaHHBIE U BbI-
HY)XJIEHHbIE Tepexonnl. MIHBepcHass HaceleHHOCTh. KBAaHTOBBIE T'€HEpATOpPhI CBETA
(J1azepni).

30HHBIE MOJIETIM METAJIOB, IUAJIEKTPUKOB U MOJYIPOBOJHUKOB. KBa3u4acTHIIbI:
AJIEKTPOHBI U AbIpku. DddexTuBHas Macca. [lonBmwkHOCTE HOcHTENeH 3apsaaa. PaBHO-
BECHbIC KOHIICHTPAIIMU 3JEKTPOHOB U JIBIPOK B COOCTBEHHBIX MOJYIPOBOJIHHUKAX.
TepmoconporuBnenus. [JoHOpHBIE M aKUENTOPHBIE NMpUMecH M ypoBHM. [IpoBoau-
MOCTb «N» U «P» THUIOB, p-N — IEPEXOJT U €TO CBOMCTBA.

Crpoenne aromuHoro siapa. CBOWCTBA SAEPHBIX CHJI. PagMOakTHUBHBIA pacraf.
EcTecTBeHHas U HCKYCCTBEHHAs palnOaKTUBHOCTh. AJb(a- 1 Oera- pacnan, K-3axaar.
'amma wm3znydenue. IlocTrosiHHas pacmama, mepuoj mnolgypacnana. BzaumogencTBue
anb(da-, 6eTa- ¥ TaMMa U3ITy4eHHsI C BeulecTBOM. [IpoHHKaromas cnocoOHOCTh, HOHU-
3UpyIoUas ClIoCOOHOCTD, YAENIbHASI MOHU3ALUsI, MOTJIOEHHAs U SKCIO3ULIMOHHAS J10-
32 W3JIy4eHHs. 3alluTa OT HOHU3UPYIOLIEro U3IydeHusl. MeTobl perucTpanuu 1 J10-
3UMETPUS HOHU3UPYIOLIETO U3ITyYECHUSI.

III. O6pa3oBaTesibHbIE TEXHOJIOT U

YyeOHast nporpamMmma — HauMeHoBa- | Bup 3anstus OO0pazoBarenbHbIE TEXHOJIOTHH
HUE Pa3deioB U TEM (8 CMPO2OM CO-
omeemcmesuu ¢ pazoenom 11 PIIJ])

Mexanuka Jlexius, nmpakTHyecKoe | AKTHBHOE CITYIIIAHUE, JICKITHUS,
3aHATHC JCKIHSI-BU3yaTH3aIIHS, TPYIIIO-
BO€ PEIICHHE TBOPUYECKHX 33724
TepMoarHaMuKa ¥ MOJICKYJIsipHAsT | JIeKIus, IpakTHieckoe | AKTUBHOE CIyIIaHUE, JTCKIIUS,

¢dusnka 3aHATHC JCKIHSI-BU3YyaTH3aIIHS, TPYIIIO-
BOE pEIICHNE TBOPUESCKHX 33134
DJNEKTPUYECTBO U MarHETU3M Jlexuus, IpakTH4eCKoe | AKTHBHOE CITyIIaHUE, JICKIINS,

3aHATHC JICKIIMSI-BU3yaTA3aIUS, TPYIIIO-

BOE PENICHUE TBOPUYCCKUX 3aJ1a4
OnTuka Jlexius, mpakTuyeckoe | AKTMBHOE CITYIIIAHUE, JICKITHUS,

samsiTHe JICKIUS-BU3YATH3AIs, TPYIIIO-
BOC PEIICHUE TBOPUYCCKUX 3aJ1a4
OCHOBBI KBaHTOBOH (hU3HKHU Jlexuust, npakrudeckoe | JIeKIus-BU3yaTH3alysi, TPYIo-
3aHATHE BOC PEIICHUE TBOPUYCCKUX 3a/1a4




IV. OueHounble MaTepuAaJIbI IJISl POBEIEHUSI TEKYLEld U MPOMEKYTOYHOI aTTe-
CTaluu

1. [IpuMepHbIe KOHTPOJIBHBIC 3aJaHUS K 3a4ETY;

2. Cucok BOIIPOCOB K AK3aMEHY

3. TumnoBble KOHTPOJIbHBIE 3aJlaHUsI JIJIsi IPOBEPKU YPOBHS CHOPMHUPOBAHHOCTU KOM-

HNEeTEeHIIUN

1. [IpomexyToUuHasi aTTECTALMSA

MarepuaJibl 1l IPOBEACHNUS 324€TOB

Pazgeant “Mexanuka”, “TepMoaMHaMHuKa U MOJIEKYJIAPpHAs (pU3UKa”

Bbuuser Ne 1
Kunemarnka. OTHOCHTENIBHOCTB MOKOS U IBMKEHUA. OnrcaHue ABUKECHHS Ma-
TEPUAIIBHONW TOYKHU B KJIACCHMYECKOM MEXAaHMKE: CUCTEMa OTCYeTa, TPACKTOPHS,
CKOpPOCTb, YCKOPEHHE. Y CKOPEHNE MATEPUATIBLHON TOYKHU IPU JBUKEHUH €€ T10
OKPYKHOCTH. YTIIOBast CKOPOCTb.
Bropoe nauano tepmogunamuku. Lukn Kapuo u treopema Kapno. Koadpdunu-
€HT IOJIE3HOTO JIEWCTBUS TEIUIOBOM MAllWHBI, padoTaromeil no nukiy Kapho.
HepasenctBo Kitaysnyca.

Bbuaer Ne 2
OCHOBHBIE IPUHUMUIIBI JUHAMUKHU. 3aKOH WHEPUHUHA U MHEPLUAIbHBIE CUCTEMBI
oTcueTa. 3aMKHYTbIE CUCTEMBI. MIMITyIbC M 3aKOH cOXpaHEHHs uMIyJibca. Mac-
ca MarepuanbHOl Touku. Cusia U BTOpoil 3akoH HbroToHa. OCHOBHBIE THUIIBI
AIIEMEHTAPHBIX B3aumonaeucTBuil. Tpetui 3akoH Herotona. IIpuHumMn otrHocu-
TeIbHOCTH ['anmiiest. 3aKOH COXpaHEHMS MacChl.
TernmoBoe paBHOBECHE U TeMIIEpaTypa. Y paBHEHUE COCTOSHUS UACAIbHOIO ra-
3a. MneanbHO— ra3oBas mikajga TeMmneparyp. BHyTpeHHss SHeprus naealbHOro
raza Kak (yHKIMSI COCTOSHUSL U €€ MOJIEKYJISIPHO—KHHETUYECKOE HCTOJIKOBA-
Hue. Paborta npu kBazucrarudeckoM mnporuecce. Konnuecto termnotsl. [lepBoe
Ha4yaJio TEPMOJINHAMUKHU.

buier Ne 3
Teopema 0 nBMXEHHM LEHTpAa Mmacc. PeakTuBHOE nBUKEHUE. YpaBHeHHE Me-
uepckoro. Gopmyna [lnonkosckoro.
TennoeMKoCTh U €€ 3aBUCMMOCTb OT Xapakrepa npouecca. CootHomenne Marii-
epa. YpaBuenue aanadatsl [lyaccona. CKOpocTh 3ByKa B UJI€aIbHOM Tas3e.

buaer Ne 4



PaboTa u noteniuanbHas sHeprus. Kunernueckas sneprus. Teopema Kenura.
3aKOH COXpaHEHUs YHEPTUU B KIACCUUECKON MEXaHHMKE. YIIPYTue U HEYIpyTHe
coynapenus mapoB. O01epu3nuecknii 3aKOH COXpaHEHUS YIHEPTUU.
MonekynsipHo—KHUHETHYECKasT Teopus ra3oB. Popmyia s AaBJICHUS rasa Ha
CTeHKy cocyaa. CtaTucTuueckuil cMbici TemiiepaTypsl. [loctosiHHas bonbima-
Ha. [loHsTHE O GPOYHOBCKOM JIBUKEHUH.

buaer Ne §
MOMEHT CHIJIBI U MOMEHT UMITYJIbCA OTHOCUTEIBHO TOUKU U OCH. Y paBHEHUE
MOMEHTOB. 3aKOH COXpaHEHUs MOMEHTa uMnyibca. Kunernueckas sneprus
Bpalarmierocs reia. MOMEHT MHEPIMHA OTHOCUTENIBHO OCHU BpalleHus. Teope-
Ma ['rorirenca—lllTelinepa. BeluncieHne MOMEHTOB MHEPIUHA POCTEUIIINX TEIL.
3akoH pacnpeneneHus ckopocteil Makcpemna. CpeaHsis, CpeIHss KBaipaTuy-
Hasl ¥ HauboJiee BeposiTHAs CKOPOCTH MOJIEKYT ra3a. bapomerpuueckas ¢popmy-
na Jlarmtaca. Pacnpenenenne bosbimana.

buier Ne 6
JluHaMuKa Kojae0aTeIbHOTO JABMKCHUA. Du3ndeckuii 1 MaTeMaTHYEeCKUM MasT-
Hukd. [IpyxunHbIi MasTHUK. Dopmyria ajs nepuoaa kojgebanuit. CBoOO HbIE
U BbIHYKJeHHbIe KoneOanus. [lonarue o pezoHaHce.
PasenctBo Knaysuyca. TepmoannaMuueckas SHTPOIHS UACATBHOTO rasa. 3a-
KOH BO3pacTaHUs SHTPONUU. TpeTbe Havao TEPMOJIUHAMUKH.

buser Ne 7
TBepaoe Teno kak ¢u3MYecKas MoOJeNb. YPaBHEHUS JIBIXKCHHUS U PaBHOBECHS
TBEPAOTO Tela. YTJIoBas CKOPOCTh Kak BeKTop. Teopema Dinepa. MrHoBeHHOE
BpalllCHHE U MTHOBEHHAs OCh BpaileHusl. CKaThIBAaHUE TEJI ¢ HAKIIOHHOW ILJIOC-
kocTu. [IoHsITHE O THpOCKOTIAX.
Yuciio CTOIKHOBEHHMI U CpelHssl IJIMHA cBOOOAHOro nmpobdera Mojiekyn. SBie-
HUs 1epeHoca: nuddysus, TEIONPOBOIHOCTh, BHyTpeHHee Tpenue. IIpo-
CTEUIIINE PEIICHUSI YPABHEHHUS TEIJIONPOBOJIHOCTH.

buier Ne 8
3akoH BcemupHOro tsaroteHusi HetoroHa. Hanmpssk€HHOCTh TpaBUTALMOHHOTO
noJist. Teopema I"aycca. HeroTOHOB mToTeHIIMAT.
PeanbHble rasel. YpaBHenue Ban—nep—Baansca. M3oTepmsbl peanbHOro rasa.
Kputnueckoe cocTossHUE BEIIECTBA.

buser Ne 9
JIBMkeHHE B LEHTPATbHO—CUMMETPUYHOM MoJie. 3afgaya aByx Ten. [lpuBeneH-
Has macca. 3akonbl Kemnepa. ®uHuTHBIC U MHGUHUTHBIE IBIOKeHM. [lepBas u
BTOpasi KOCMUYECKAsi CKOPOCTH.
[ToBEpXHOCTHOE HATSKEHUE W CBSI3aHHBbIE ¢ HUM siBiieHUdA. [loBepxHOCTHas
cBoOoHas sHeprusi. Kpaeswie yribl. CMaunBanue U HecMauuBanue. Gopmyna
Jlamutaca. SIBneHue KanuIIspHOCTH.

buaer Ne 10



1. HeunepuuanbHble cucTeMbl oTcueTa. AOCOTIOTHOE, OTHOCUTENIBHOE, KOPHUOIH-
COBO U MEPEHOCHOE YCKOPEHUs. Y PABHEHUE JBUKECHUS MATEPUAJIbHOW TOUKHU B
IBUOKYyIEHcs: cucteme oTcuera. LleHTpobexxHas u kopuonncoBa cuiibl. HepT-
Has U I'PaBATALIMOHHAs MaccChl. [IpMHIMI 3KBHBAJEHTHOCTH I'PABUTALIMOHHBIX
CHUJI ¥ CUJI UHEPLIUH.

2. PaBHOBecue ¢a3 u ¢aszoBbie npeBpauieHus. Mcnapenue, KoHaeHcalusl, MaB-
JIeHWEe, KPUCTATM3alus, CyOauMaIus Kak mpuMmepbl (a30BbIX MPEBpAILICHUH.
Kpuseie paBHoBecusa. Temnora nepexona. @opmyna Knanelipona—Knaysuyca.
PaBHoBecue Tpex ¢a3. TpoitHble TOUKH.

IIpumepsl 3aaa4 no teme “Mexanuka”

BapuanT 1.
1. g paBHOMEpPHOrO ABWIKCHHA 1O OKPy:KHocTH T = R(icoswt + jsinwt) mHaifigure CKOPOCTh v = |F| U YCKODPCHHE
a= |(1’|. Haiinure ckopocts apuzkenus 3eman no opdure (R = 150 muam k).

2. Ilpu ckarpiBanuu HDe3 TpeHus Hall fuTe YCKOpPeHue a OPyCcKOoB u HaTskeHue Hutu 1.

3. Teno ¢ maccoit my €O CKOPOCTLIO ¥ CTOJKHY/JIOCH € HEMOABHAKHBIM TEJIOM MACCHI 1M9.
Haiigure ckopoctu v1 # v 3THX TEJ NOCIE aBCOMIOTHO YIPYTOTO yaapa.

BapuanT 2.
L. Ilpenebperas conpoTnBieHnemM BO31yXa, HALNTE TPACKTOPHIO CHAPS JA, CCIIM B MOMEHT BBICTPEIA €I0 CKOPOCTL ObLia
pasna @ = v (: cosa + jsina). Kakoso paccroanue £ MKy TOYKAMA BLICTPE/IA U NAJCHUA CHADAIAT

2. Koadpumuent rpenua pasen k. Haligure yekopenne a 6pyckos n naTaxenne auta 1. [Ipn kaxux
k BO3MOKEH TIOKO#?

3. Ilyna ¢ maccoit my = 10 r co ckopocrsio v; = 500 M/c monmana B nepeBAHHBIA WAP € MAcCOH
mo = 200 r, Jeresmnii B TOM K€ HAIPABICHHH €O CKOPOCTBIO v = 10 M/c. Cunras yaap abcomorno
HEYOPYTUM, HaiI0Te CKOPOCTh ¢ MIapa ¢ Myaeil ¥ H3MEHEHUE KHHeTHICCKOH SHePIHH CHCTEMbI.

™ o~

Bomnpocsl Kk 3k3amMeHy
Paznennt “JiexkTpudyecTBo u MarHetusm”, “Onruka”,
“OCHOBBI KBAHTOBOM (PU3MKHU”

1. DnexTpuueckue 3apsaabl. DIEMEHTaApPHBIN 3apsl. 3aKOH COXPAaHEHUA 3apsiga. 3aKOH
Kynona. HanpsikeHHOCTD moJig TodeuHoro 3apsanaa. [IpuHnun cynepno3uunu mno-
nei. CuiioBbi€ TMHUM, UX YPAaBHEHHUE.

2. IloTeHIman 31eKTPOCTATUYECKOTO TOJIs, CBSI3b MEXKAY MOTCHIUAIIOM U HAIPSKEH-
HOCTBIO, TTIOTEHITMAT TOYEYHOTO 3apsaa. Pa3HOCTh MOTEHIIMAIOB U paboTa 1o me-
peMelieHuto 3apsaaa. LlupKymauus sneKTpocTaTudeCcKOTO MOJIs.

3. Ilorenuuan u pazHocts norenuanoB. Eqununs nuamepenns B CI'C u CU. DkBumno-
TEHIIMAJIbHbIE MOBEPXHOCTH U CUJIOBBIE JUHUHM. MeToa M300paKeHui sl mioc-
KOU IIPOBOJAILIECH ITOBEPXHOCTH.

4. ToueuyHbI AUTIOJb U €r0 IEKTPOCTATUUECKOE MoJie. JIUMOIbHBIA MOMEHT CUCTEMBI
3apsi0B.
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5. Teopema I'aycca B unTerpanbHoit u nuddepenuunanbHon hopmax.

6. CneactBus TeopeMsbl ['aycca: cpepuueck CHMMETPUYHOE T0JI€, TI0JIe 3apSKEHHON
IJIOCKOCTH, CBOMCTBO SKPAHUPOBAHMS 3aMKHYTOM TPOBOIAILENH 000JOUKH.

7. DnekTpocTtatudeckoe moJie B audnekTpuke. [lomsapuszanust ausnektpuka. Bekrop
NIEKTPUYECKON MHAYKUMU U TeopeMa ['aycca mmsa nusnekrtpuka. Jusinekrpuye-
CKasi MIPOHUIIAEMOCTh U BOCHPUUMYHUBOCTb. J[MAJIEKTPUKU ¢ OCOOBIMHU CBOMCTBa-
MU: TAPOIIIEKTPUKH, TbE303TEKTPUKH, CETHETOIEKTPUKH.

8. DIIEKTPOCTAaTUYECKOE I0JI€ BHYTPU M Ha MOBEPXHOCTH MNPOBOJHHKA. EMKOCTH
yenuHeHHOro nmpoBoaHuka. Konaencaropsl. EMKOCTh TIIOCKOTO U cheprudeckoro
KOHJIEHCATOPA.

9. IlapannenbHOE U MOCIEIOBATEIBHOE COEIMHEHUE KOHJIEHCATOPOB. JHEPIHsl HJIEK-
TPUYECKOTO MOJISI B KOHJIEHCATOPE.

10. DnexTpudeckuil TOK, IUIOTHOCTh JJIEKTPUYECKOTO TOKA, €€ BBIPAKEHHUE YEpE3
CPEIHIOI0 CKOPOCTh HOCHUTENEH 3apsaa. 3aKOH COXPaHEHM 3apsia B MHTETPallb-
HOI 1 nuddepeHuuanbHoN popmax

11. Cuna toka, 3akoH Oma B nuddepennuansHoil popme, 3akoH Oma Juisi ydacTka
uenu. DJIC UCTOYHUKA TOKA.

12. Pabora u MomiHoCTh TOKa. 3akoH Jlkoynsa-Jlenna. IlapannensHoe u mocienoBa-
TEJIbHOE COEJIMHEHUE CONPOTUBIICHUM. Y paBHeHus (nmpasuia) Kupxroda.

13. Cuna neicTBUS MAarHUTHOTO TOJISL HA 3apsii U HA OTPE30K C TOKOM (3aKOH Amrie-
pa). 3apsia B OMHOPOJHOM MarHUTHOM IOJIE.

14. MarHuTHOE MOJ€E, MOPOKAAEMOE 3apsIOM M 3JIEKTPUUYECKUM TOKOoM. Popmyna
buo-CaBapa. MarauTHoe MoJje NpsIMOJIMHEMHOIO TOKA, KPYrOBOIO TOKa Ha €ro
OCH.

15. MarHutHbIii MOMEHT KOHTYpa C TOKOM, JEHCTBHUE OJHOPOJHOTO MArHUTHOIO TO-
JIS1.

16. TeopeMa o uupkyJsiiiuu Bektopa B, dopmyna Crokca, nuddepennuanbaas popma
ypaBHEHUs. MarHuTHOe 1noje 0ECKOHEYHOIO COJIEHOU 1A,

17. MarautHOe Tosie B BemlecTBe. HamarunuenHocts. Hanpsisk€HHOCTh MarHUTHOTO
10JIsL, TEOpEMa O €€ LUUPKYJISILUY.

18. MarauTHass BOCOHPUMMYMBOCTh U MAarHUTHAS IPOHUIIAEMOCTh. Y CJIOBUS HA T'PaHU-
e paszena MarHeTukoB. Jlua-, mapa- u geppomarneruku. ['ucrepesuc. Maruur-
HOE TI0JIE COJICHOU/IA C CEPJICUHUKOM.

19. Maruutsslii moToK. PaboTa npu M3MEHEHMH MarHUTHOTO IOTOKA 4yepe3 KOHTYP C
TOKOM. DneKTpoMarHuTHasg uHAykuus. DJC nHaykiuu u npaswio Jlenna. L{up-
KyJsiust Bektopa E, nuddepeninuansias Gopma ypaBHEHHUS.

20. UanyktuBHOCTh. UHAYKTUBHOCTH COJIEHOUAA. DHEPrusi MarHuTHOrO 1noJjs. Llens ¢
S/1C, conpOTHUBIIEHHEM M HHIYKTUBHOCTBIO. 3aMbIKAaHUE U Pa3MbIKAHHE KOHTYpA.

21. Konebarenbubiii koHTYp ¢ DJIC, cOmpoTHUBIEHHEM, €MKOCTbIO M WHIYKTUBHO-
cTbto. CBOOONIHBIE 3aTyXalol[ue KoieOaHusi U BBIHYKIEHHBbIE KoyieOaHus. J[00-
poTHOCTh. Pe3oHaHcC.
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22.

23.

24.

25.

26.
217.

28.
29.

30.

BoinyxneHHble TapMOHUYECKHE KoJieOaHUsl B KOHType, 3akoH Oma. Mmmnenanc,
MOIIHOCTb.

Tok cmemenus. Cuctema ypaBHeHU MakcBemia B AuddepeHInanbHO U HHTe-
rpaibHOi (hopme. BonHOBOE ypaBHEHHUE U MJIOCKAs JIEKTPOMATrHUTHAS BOJIHA.
ITxanma 3JIEKTPOMArHMTHBIX BOJIH U ONTUYECKUM Auana3oH. [ eomerpuyeckas or-
THKA: IPUMEHUMOCTbD, 3aKOHBI OTPAXKEHUS U IIPEIIOMIICHUS

OnTHueckoe CBOMCTBO mapabonndeckoro 3epkana. @opmyna chepudeckoro 3ep-
KaJa.

dokycHoe paccTosiHrue U HOpMYJia TOHKOU JTMH3BI

Xon Jydell B ONTHUECKUX Npubopax: rias, oroamnmnapar, IpoekTop, Jymna. Adep-
panuu.

YBenuyeHue Teneckona 1 MUKpOCKOIa.

[lonmHoe BHyTpeHHEEe oTpakeHHe. ONTUYECKOE BOJIOKHO, ITOKA3aTEN IPEIOMIIE-
HUS CEPJLEBUHBI U 000JIOYKH.

KorepentHocts BonH. UHTEepdepenuusa. Matepdepenius Ha aByx wmensax. Marep-
¢depenuust Ha ToHKUX IuieHKaX. Konbua Hetotona. Judpakuus, nudpakuus Ha
mienu. JudpakimonHas pemerka.

31. JIucniepcusi cBera. Jucnepcus BemiecTBa. AHOMaabHas 1 HOPMaJIbHASI TUCIIEPCHSL.

32.

[Ipocrenmmuii cniektpockorn. Paccesnue cera. THIBI paccenBaOIIMX CPEL.
Buemnuit u BHyTpenHuit hotodddekrt. 3akonsl hoTodPpdekra. YpaBHeHUE DWH-
mreiHa. BakyymHbiil potosneMenT. @OTOANEKTPOHHBIM YMHOXKUTETh. DJIEKTPOH-
HO-ONTHYECKUM peoOpa3oBaTelb.

TermnoBoe uzinyuenue tea. PaBHoBecHOe n3nydenue. M3myyarenbHas v nmorio-
maTeabHas ciocoOHOCTh Tell. Cepbie Tenra. AOCOTIOTHO YEPHOE TEJI0 B €T0 CIICKTP
uzinydenus. 3akonsl Kupxroda, Credana-bonbiimana u Buna.

Monenu ctpoenuns atoma Tomcona u Pezepdopaa. CtpoeHue aroma corjaacHO
teopuu bopa. Cniektpsl uznyuenus Bogopoaa. @opmyna bansmepa- Pundepra.
Crnextpanbhbie cepun Jlalimana, bansmepa, [Tamena, bpekera u [1pynna. [Tocty-
natel bopa. I'maBHOe, opOUTaNbHOE, MArHUTHOE M CHMHOBOE KBAHTOBBIE YHCIIA.
[Tpunnun 3anpera [aymnu.

BosnoBele cBoiicTBa yactuil. [ ' unoresa Jlyn ne bpoiins. Bonna ne bporns.
OneITHOE MOATBEPKIACHHUE TUITOTE3bI. DIEKTPOHHBIA MUKpOcKon. [IpuHumn He-
onpeneiaeHHocTH [ elizeHoepra.

OnTuyeckre KBaHTOBbIE reHepaTopsl. HaynnpoBanHoe usityuyenue. HBepc-
Hasl HaCEJIEHHOCTh. [[pUHIIMT MOJIEKYIISIPHOTO YCUJIEHUS cBeTa. PyOMHOBBIN Un
reJinii-HeoHOBBINM Ja3zep. CBoMCTBa Jia3epHOTO U3nyueHus. [Ipumenenue na3zepos.

Crpoenue atomHoro sigpa. Hyknonsl u ux xapakrepuctuku. CBONCTBA sA11€p-
HBIX CHJI. Y CTOMYHUBOCTH SIJIEp. DHEPTHUS CBS3M S1pa, YEIbHASI SHEPTHSI CBS3U.
PannoaktuBHbIN pacnian. EcTeCTBEHHAsA U UCKYCCTBEHHAS PAJUOAKTUBHOCTb.
Anwba- u 6eta- pacnan, K-3axsar. ['amma uznydenue. 3akoH paiOaKTUBHOTO
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pacnaza. [locrosiHHas pacnaja, nepuo nojiypacnana. AKTUBHOCTb PaIHOAKTHB-
HOTO Ipenapara, yJeiabHasi akTUBHOCTb.

6. Jlo3umeTpuss HOHU3UPYIOLIEro u3aydeHus. [loronmennas u 3KCIo3unoOHHAas
7103a U3Iy4eHus. MomHoCTh u3nmydeHus. buonornueckas nosza. Koadduuuent
KauecTBa. EcTecTBEeHHBIN paoaKTUBHBIN ()OH U €r0 UCTOYHUKHU. MEeTOIbI peru-
CTpAallM¥ HOHU3UPYIOLIETO U3ITyYECHUS.

3. TunoBbie KOHTPOJIbLHBIE 3aJaHUS AJIS1 IPOBEPKU YPOBHS C()OPMUPOBAHHOCTH

KOMIIeTeHII M

Jtan ¢gopMHUpOBAHUSA
KOMIIeTEeHIIUM, B KO-
TOPOM Y4acTBYeT
AUCHMILIHHA

TunoBble KOHTPOJIbLHbIE
3aJ1aHUA JJI OLlEeHKU 3HAa-
HUii, yMeHN, HABBIKOB (2-
3 npumepa)

IToka3zaTesu U KpUTEPpUH
OLICHUBAHMS KOMIIETECH-
MM, IIKAJIA OLCHUBAHUSA

VYK-1  Crnocoben ocy-
IIECTBIISATh TOMCK, KPUTHYE-
CKHUIl aHaIU3 WU CUHTE3 WH-
dopmarmy, NPUMEHATH CH-
CTeMHBIN TIOJIXOJ IS perte-
HUSI TOCTABJICHHBIX 33124

KorepentHocTh BoJH. UH-
tepbepennusa. Uurepdepen-
IIUs Ha ABYX miemsix. UaTep-
dbepeHIus Ha TOHKUX TUIeH-
Kax.

YBepeHHOe BlajJieHne, 3a/1a-
HHE TTOJHOCTBIO BBITIOJHEHO —
7 G6annos.

Hanwnuue oTebHBIX OITHO0OK
— 3 — 6 6amnosB. bonwioe Ko-
JIMYecTBO omuoOoK — 0 Oa-
JIOB.

I[IK-1 ChoocobeH HCIOJIb-
30BaTh 0a30BbI€ 3HAHHUSA B
00J1aCTH MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK, IpO-
rpaMMUpOBaHus U HH()OP-
MAaIlMOHHBIX TEXHOJOTUH

Teopema o HUPKYISALUN BEKTO-
pa MarHUTHOM WHYKIIHH,
nuddepenuanpHas Gopma
ypaBHEHUsI. MarHUTHOE 10JIE
0ECKOHEUHOTr0 COJICHOUIa C
CEPIICYHUKOM.

[TpaBuIbHOE BBINOIHCHHUE
3aganusa — 6 0aJUIOB.
Hannune oTeIbHBIX OITHOO0K
— 3 — 5 6amnoB. boabiioe ko-
JUYECTBO OIIMOOK, PEIICHHE
HE JIaHO

WJIU JTaHO HEBEPHOE pellie-
nre— O OayuIoB.

[IK-2 CmocobGeHn mpoBo-
IWTh TIOJ] HAYYHBIM PYKO-
BOJICTBOM HCCJICJIOBaHUE Ha
OCHOBE CYIIECTBYIOIIHX
METOJIOB B KOHKPETHOM 00-
Jacti  poeCCHOHATLHOU
JeSITEITbHOCTH

DJNIeKTpUUECKUE 3apsnbl. Oiie-
MEHTapHbIN 3apsl. 3aKOH CO-
xpaHeHus: 3apsga. 3akoH Ky-
noHa. HanpspkeHHOCTH  mOJIA
TOYeYHOTO 3apsna. I[IpuHumn
cynepno3unuu monei. Cuo-
BbIC JIMHUMU.

['myGokue 3Hanus — 6 6aoB.
HeyBepennsie 3Hanus — 3 — 5
6aos.

CepnesHble poOeTbI B 3HA-
HHX, oIInOKu — 0 6asIoB
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V. IlepevyeHb OCHOBHOM U IOTIOJIHUTEIHLHOM Y4eOHOM JINTEPATYPbI, HE00X0AUMOI 151
OCBOCHUS TUCHMILIMHBI

1) PekoMenayemast mureparypa
a) OcHoBHas TUTEpaATYpA:

1.  Casenbe, U.B. Kypc o6mieit pusuxku B 5 1. 7 uzn. — CII6.: Jlans, 2022. —
Pexxum nocrtyma: http://e.lanbook.com//book/187811

2. Kans K. b. Kypc obmie#t dusuku [DnekTpoHHBIN pecype] : ydebHoe mocobue /
K. b. Kann. - Mocksa : KYPC, UH®PA-M, 2022. - 360 c. - Pexum pocryna:
http://znanium.com/go.php?1d=443435 /catalog/product/1094750

0) JlononHUTENbHAS TUTEpaTypa:

1. [Tuckapesa T. U. CoopHuK 3a1a4 mo odiiemMy Kypcy QU3UKH [ DIEKTPOHHBIN
pecypc] : yuebHnoe mocooue / T. U. ITuckapesa, A. A. Yakak. - Openoypr : OI'Y,
2016. - 131 c. - Pexxum goctymna:
http://biblioclub.ru/index.php?page=book&id=469430

2) JIMIieH3MOHHOE MTPOTPAMMHOE 00ECTICYeHUE M CBOOOTHO pacIIpoCTpaHsIeMoe Ipo-
rpaMMHOE 00CCIICUeHHE, B TOM YKCJIe OTEYECTBEHHOTO IIPOU3BO/ICTRA.

Kaspersky Endpoint Security 10 — AkT Ha nepenauy npas [TK545 ot 16.12.2022;
Google Chrome;

MiKTeX 2.9;

Octave 8.3.0;

Python 3.4.3;

WinDjView 2.1;

WCEF RIA Services V1.0 SP2.

3) CoBpemeHHbIe MpodeccHoHaNbHbIe 0a3bl JaHHBIX U HHGOPMAITMOHHBIC CIIPABOYHBIC CH-
CTEMBI, [IEPEUYEHb PECYPCOB MH(DOPMAITMOHHO-TEIEKOMMYHUKATMOHHOM ceTh « THTepHETY,
HEOOXOTUMBIX JIJIs1 OCBOCHUS TUCITUITIMHBI

1. 9bC "UznparensctBo Jlans" http://e.lanbook.com

. OBC ZNANIUM.COM www.znanium.com

. ®I'BY "PI'B" http://diss.rsl.ru/

. Ob eLibrary https://elibrary.ru/projects/subscription/rus_titles_open.asp

. OBC "YuuBepcurerckas o6ubnnoreka onnaitn" https://biblioclub.ru/

. American Physical Society - Online Journals https://journals.aps.org/about
. OBC IPRbooks http://www.iprbookshop.ru/.

. Hayunas oubnuorexa TBI'Y http://www.libraru.tversu.ru

031N LNk~ WD

VI. Meroauyeckue yKazaHusi ISl 00y4ar0IIMXCsl 110 0CBOEHUIO TUCHUTLTHHBI
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http://znanium.com/go.php?id=443435
http://e.lanbook.com/
http://www.znanium.com/
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https://biblioclub.ru/
https://journals.aps.org/about
http://www.iprbookshop.ru/
http://www.libraru.tversu.ru/

JI71s1 IOJTHOTIEHHOTO YCBOCHUS AUCITUIUIMHBI CTYICHTY HEOOXOIMMO OBIAJIETh OC-
HOBHBIMH €€ TTOHSATUSIMHU, METOJIJaMH, OBJIaJICTh MPAKTUUYECKUMH HaBbIKAMHU PaOOTHI.
[IpakTrueckass U caMOCTOSITeNIbHAsE paboTa BKIIOYAET B cE€Os CIEMYIONTUE COCTABIIS-
JOIIIHE.

1. H3ydeHue T€OpPETHUECKOTO MaTepraa.

2. CamocToATeNbHOE U3YYEHUE METO/IOB BBITIOJIHECHUS 3aJJaHUH 110 TAHHOMY pa3ieiny
C UCIIOJIb30BaHUEM PEKOMEHI0OBAHHOM JIUTEPATYPHI.

3. BreimosiHeHue 3ajaHuil Ha J1a0OPATOPHBIX M MPAKTUUYECKUX 3aHATHSIX.

4. BbINIOJTHEHUE KOHTPOJIbHBIX 3aJaHUMN.

JUIs 0CBOEHUSI TEOPETHUYECKOI0 MaTepHasla CTYAEHT IOJDKEH IOCEINATh JIEKIHH,
OBITh BHUMATEJIbHBIM Ha JIEKIMH, CTApaThCS OCMBICIUTh U 3alIOMHUTH €€ OCHOBHOE
COJIEpKAHUE, COCTaBIIATh KOHCIEKT JIEKIUHU, (PUKCHPYS OCHOBHBIE IIOJIOKEHUS,
BBIBOJIBI M IIOME€Yas BOIIPOCHI, BBI3BIBAIOLIME TPYAHOCTH; 33J1aBaTh YTOUHSIOLIUE
BOIIPOCHL.

Ha mpakTuyeckux 3aHATUSAX CTYIACHT JOJDKEH MpPEAbsSBUTH IPENoaaBaTellto
BBIIIOJIHEHHOE JIOMAlIHEEe 3a/laHKe; aKTUBHO padOTaTh HaJ PEHICHUEM 3a/Jad Kak y
JIOCKH, TaK U Ha CBOEM paboyeM MecTe.

TpedoBaHus K peTHHI-KOHTPOJIIO.

Pacnipenenenue 0amioB MEXIy NMPOMEXKYTOYHBIM M MTOTOBBIM KOHTpPOJEM: B 7
cemectpe Bce 100 3aueTHbIX 0amIoB OTBOASTCS HA TEKYUIUH KOHTPOJb, B 8 ceMecTpe
60 6ayT0B — Ha TeKYIUN KOHTPOJIb, 40 0aIoB — HA YK3aMEH.

Pacnpenenenne OamioM 1O MOAYJIAM B 7 CEMECTpE YCTAaHABIMBAETCS B
COOTHOIIEHUH 35 : 65, HO MOXET KOPPEKTUPOBATHCS MPENOAABATENEM, IIPU ITOM Ha
BTOPOWA MOIyJb JOJKHO ObITh OTBeneHO He MeHee 60 OamnoB. B 8 cemectpe
pacnpe/enenie 0anaoM 1Mo MOJAYJISAM YCTaHABIMBAETCA B COOTHOIICHHUHU 25 : 35, HO
TaK)K€ MOXET KOPPEKTUPOBATHCS MPENO1ABATEIIEM.

CyMMapHO Ha NHCbMEHHBIE KOHTPOJbHBbIE PabOThHl 3a JBa MOIYJS B KaKIOM
ceMecTpe JOJKHO ObIThb oTBefeHO He MeHee 50% OaioB, OTBEACHHBIX Ha
IIPOMEXKYTOUYHBIN KOHTPOJIb.

[TpaBuna opmMupoBaHusi pEHTUHIOBOM OIIEHKH U IIKAJTy MIepecueTa PEUTHHTOBBIX 0aJIJIOB
B OIICHKY Ha dKk3aMeHe cM. B «[looxkeHnn o petuHroBoi cucreme o0y4yenus B TBI Y »:
https://tversu.ru/sveden/files/Pologhenie_o_reytingovoy_sisteme_obucheniya v_TvGU(1).

pdf

VII. MarepuajibHO-TeXHHYECKOe o0ecreueHne

VuebHble AyIUTOPHUH, OCHAIICHHBIC CPECACTBAMU MYJIbTUMEIHA.

VIII. CBenenust 00 00HOBJICHUM Pado4Yel MPOrpaMMbl AMCHHUILIMHBI
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No | OGHoBneHHBIH pazaen | OnrcaHue BHECEHHBIX M3MEHCHUM Jara 1 nmpoToKOJI 3aceaHust

- paboueii mporpamMMmsl Kadeapbl, yTBEPAUBIIETO U3-
JACITUTLIAHBI MCHCHUS

1. | Kommerennuu u 1m- W3mMeHeHNs B KOMIIETCHIIUAX, KOH- 20.04.2023 r, npotokoa Ne 7
TepaTypa TPOJILHBIX 3aJJaHUSX, JINTEPAType
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