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COJEPXAHUE

[Tnanupyemble pe3ysibTaThl 00yUYESHHUS

MecTo TUCIUIUINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMEbI

O0BeM U coepIKaHNe AUCIUITTHHBI

V4eOHO-MeToJuecKOe 00eCeYeHUe CaMOCTOSITEIbHONM PaObOThI 00YYarOIIIXCSI
@®OoHIT OLEHOYHBIX CPEJCTB IS MPOBEACHHS TEKYIIeH U MPOMEKYTOYHOM
aTTeCTaIMH MO0 AUCIUIUINHE

Y4eOHO-METOAMUECKOE U PECYPCHOE 00SCIIEUCHHUE TUCITUTLINHBI
MCTOIII/ILIeCKI/IC YKa3aHusd 110 OCBOCHUIO JUCHUIIIMHBI

HNudpopmanoHHbIE TEXHOJOTHH I OCYIIECTBICHHS 00pa30BaTEIbHOIO
npoiiecca 1Mo TUCIUTUINHE

MarepuanbHO-TEXHUYECKOE 00ecTIeueHrne JUCITUTITMHBI
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1. IIAHUPYEMBIE PE3YJIbTATHBI OBYUEHUS

1.1. Heap u 3a7a4i TUCHUILITHHBI

Lesb 0ocBOEHMS TUCHMIIMHBI:

- cO3JlaHUE HaAyYHO — 0OOCHOBAHHOTO OOIIETO MPECTaBIEHUs 00 OCHOBAX U HBOJIIOLMH (PU3NUECKON
HAYyKWU;

- popMHUpOBaHUE Y CTYICHTOB MpeCTaBICHUs O (PU3HKE KaK HayKe, UMEIOLIEeH SKCIIePUMEHTAIbHYIO
OCHOBY.

3agayu AUCHMILINHBI:

- (hopMupoBaHKE MPEACTABICHHUS O POJIU M MeCTe (PyHIaMEHTAIBHOTO SKCIIEPHUMEHTA B CTAHOBJICHUN
(bu3MYecKOro 3HaHUS, O B3aUMOCBSI3U TEOPUHU U IKCIIEPUMEHTA,

- O3HAaKOMJIEHHE C KCTOPHEH pa3BUTHUS, CTAHOBICHHEM M SBOJIONWEH (U3NYECKON HayKd, C
OouorpadusMH BBIIAIOIINUXCS YIEHBIX — (DU3UKOB;

- (hopMupoBaHHE OCHOBHBIX 3HAHMW O BOXKHEWIINX (U3NYECKHX (PaKTax M TOHATHAX, 3aKOHAX U
MPUHIMNAX (U3UKU C YETKUM OINpEAENICHUEM TPaHUll, B MpeAesiaX KOTOPBIX CIPABEUIUBBI T€ WM HHBIC
¢bu3nvecKre KOHIEIINH, MOJICITH, TCOPHH;

- OBJIQJICHHE 3HAHHUSIMH OCHOBHBIX 3aKOHOB (DM3HMKH, U MX POIU B (POPMHUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO - HAYYHOH KapTHHBI MHpA.

dopmMupoBaHrue HAYYHOTO MUPOBO33PEHUS CTYICHTOB;

JlucuuiuiiHa pa3BUBAET y CTYACHTOB IPEICTaBICHUE O (PU3UKE KaK O HayKe, SBISIOMICHCS OCHOBOM
€CTeCTBEHHOHAYYHOW KapTUHBI MUpa. B IucHuUIUIMHE 3aTparuBaloTCS METOJOJIOTMYECKUE MPOOIEeMBI
TEOPETUYECKON M IKCIIEPUMEHTATILHON (PU3UKH.

JlucuumiuHa 3HAKOMUT CTYJEHTOB C TEOpPHEH M OSKCIEPUMEHTAIBHON OCHOBOM Ba)KHEWUIINX
(U3NIECKUX OTKPBHITUH, TIOSBICHUEM HOBBIX TCOPHM, UICH, TIOHSITHIA, TOKA3bIBAET BKJIAJ OTEYECTBEHHBIX H
3apyOexHBIX YUCHBIX B Pa3BUTHE (DU3HKH.

JInist OCYIIECTBICHUS TOJUTEXHUYECKOH MOJITOTOBKH OyAymuX (U3UKOB B Kypce Ha KOHKPETHBIX
MpUMepax PacKpbIiBaeTCs CBS3b (DM3MKU M JPYTHX €CTECTBEHHBIX HAYK, a Takke (DU3MKU U MaTepUaIbHOTO
MIPOM3BOJICTBA.

1.2. Illnanupyemble pe3y/bTaThl 00y4eHUs

B pe3ynbTaTe 0CBOEHUS JaHHOW JUCHUIUIUHBI y 00yYaromuxcs GOpMUPYIOTCS CIAEAYIOIINE

KOMIICTCHIINHA:
OIIK-8 - CrocoOeH OCYMIECTBISTh IMEJarormuecKyro JeSITeIbHOCTh Ha OCHOBE CIICIHUATBHBIX HAyYHBIX
3HAHUU

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

Yyebnasa guciumuinaa «Pu3nka» OTHOCUTCS K 00s13aTelIbHOM yacTh bioka 1 .

Hucuunnuna «®u3uka» B 3HAYUTEIBHOW CTENEHHU HCIOIb3YEeT MAaTEMaTUYECKYI0 IOJArOTOBKY
CTYJICHTOB.

B uacTtHOCTH, MCHONB3YIOTCS 3HAHUS M YMEHMs, IMOJY4YEHHbIE B paMKaxX IJUCHUIUIMH: «Bbiciias
MareMatukay u «JIuHeitHas anreopay.

CTy#eHTBl TaKKe IOJKHBI yMETh IIOJIb30BAThCS KOMITBIOTEPOM JUIsSl TONy4YeHHsT U 00paboTKu
unpopmanuu («MHpopMaLOHHBIE TEXHOIOTUNY ).

Huctunnuna «Pusnkay sBiIsieTcss HEOOXOTUMOW OCHOBOHM MMl M3yUEHUsS] TaKOW MUCIUILIMHBI, KaK
«EcTecTBeHHOHAYYHAsI KAPTUHA MUPaY.

3. OFbEM U COIAEP)KAHUE JUCIHHUIIJIUHBI
3.1. O0neM TUCHMILTHHBI

Taoauna 1

IToxa3atenb o0beMa M CUMIIIMHBI Popma o0yueHHs
Ounas




O0BeM OUCIUILUIMHEI B 3aYE€THBIX €IUHHUIIAX 11
O0BeM QUCIHUIUIAHEL B Yacax 396
KonrakTHasi padora: 142.,6
Jlexmun 78
JlaboparopHeble 3aHATHS 60
KoHTakTHBIC Yachl HA MPOMEKYTOYHYIO aTTECTALHIO: 4,6
DK3aMeH 0,6
[Tpenpk3aMeHaIMOHHAS KOHCYIIbTAIIHS 4
CamocrosiTenpHas paboTa 234
KoHTpoib 19,4

DopMoii TPOMEKYTOUHOM aTTeCTal[H SIBISIFOTCS 9K3aMEHBI B 6 1 7 cemecTpax.

3.2. Conep:xkaHue TUCUUIINHBI

OuHas u 3a04Hasi popmbl 00yUeHUs!

HaumeHoBaHue pa3jie/ioB (TeM) Kosaun4vecTBo 4acos

€ KPAaTKHM COJIep’KAHUEM Jexnun JlaGopato

pHbIEe
3aHATHUS

Pazgen 1. Mexanuka. (6 cemectp) 2 2

Tema 1. Kunemaruka.

Mexnynapoanas cucrema eaununl (CH). Paamyc-BekTop mosoxkeHwus,
MepeMenieHne, MIHOBCHHAsI M CPEIHSS CKOPOCTH, YCKOPCHHE, IMyTh, CBS3b
MeXIy HUMU B KOOPJAWHATHOW M BeKTOpHOU dopme. PaBHOMEpHOE NBHIKEHUE
Y JIBM)KCHUE C TIOCTOSITHHBIM YCKOPSHHEM, UX YaCTHBIC CITyYaHu.

KpuBonuneiiHoe [BIKEHHE MaTepHalbHON Touyku. HopmanbHoe,
TaHTCHIIMAJILHOE W IIOJIHOE YyCKOopeHWs. KuHemaTWka BpalmareiabHOTO
JIBUKEHUsI. YTJIOBbIE KMHEMaTHYEeCKHE BEIMUYMHBI (YIJIOBOE MepeMelIeHHe,
YTJIOBasi CKOPOCTh, YTIIOBOE YCKOPEHUE), CBS3h MX C JIMHCHHBIMH BEJTMIHHAMH.
PaBHOMepHOE BpallleHHne U BpalleHHe C TMOCTOSHHBIM YTJIOBBIM YCKOPEHHUEM.
Kunematnka KojeOaTeNbHOTO JBMDKCHUS. | apMOHWYECKHEe KOJeOaHWs,
nepuoj, yactota, gaza u aMmmiauTyaa konebanuii. CMelieHHe, CKOPOCTh U
YCKOpPEHUE KOJICOIOMIEHCS TOUKH.

Tema 2. lunamuxka. 2 2
JluHamMuKa MaTepHalbHOW TOUKH. 3aKOHBI JUHAMHUKU HproToHa. 3akoH

BCEeMHUpHOTO  TsAroTeHWs. CucremMa MaTepUaIbHBIX TOUYeK. MMIyibe

MaTepUaIbHOW TOYKU, UMITYJIHC CUCTEMBl MAaTEPUAIBHBIX TOUYEK. YpaBHEHUE

W3MEHCHHUS WMITYJIbCA, 3aKOH COXPAaHEHUs WMITyJibca. LIeHTp mMacc crcTeMbl

MaTepUaIbHBIX TOYEK. J[BI)KEHUE IIEHTpa Macc.

Tema 3. PaGota u sHeprus. 2 2
Pabora m momHOCTh. KmHeTHueckas sHeprus. [loTeHImanpHasi SHEPTHS
cucrembl. [lomHass MexaHHuecKass SHEPrHsl CUCTEMbl. 3aKOH COXpaHEHHUs
MeXaHWU4eCcKoi »Hepruu. [IpuMeHeHHWe 3aKOHOB COXpaHEHHUS K aHalu3y
YIPYroro U HEyNnpyroro yAapoB. TpeHue mokos, TPeHUE CKOJIbKEHUS, TPEHUE
Ka4yeHUsl.

Tewma 4. Jlunamuka BpamaTeaIbHOTO ABUKCHUS. 4 4
MOMCHTBI I/IMHYJII:CH. MaTepHaHLHOﬁ TOYKU U CUCTCMBbI MaTepI/IaJIBHBIX

TOYEK OTHOCHTEILHO OCH. MOMEHTHI CHJIBI OTHOCHTENIBHO ocH. OCHOBHOE

ypaBHeHI/IC MOMCHTOB. 33.KOHI>I COXpaHeHI/I}I N NBMCHCHUS MOMCHTA I/IMHy.HLC&.
Teepmoe Teno. [ToctynaTenbHOe W BpamaTelbHOE JBMXKEHHUE TBEPIOTO



Tena. JlMHaMMKa BpalaTeNbHOIO JBWIXKEHMS TBEPAOIO Tela BOKPYT
HenoJBMWXHOM ocu. MowmenT wuHepuuu. Teopema Ilreitnepa—I toiireHca.
MomeHT HUMITYJIbCa TBEPAOro TEJIa OTHOCUTCIIBHO OCH. MoMEHT CHIIBI
OTHOCUTENbHO oOcu. (OCHOBHOE YypaBHEHHE JAMHAMHUKH BpPalIaTEIIbHOTO
JBIDKEHUS TBepAoro Ttena. lIpumeHeHuMe 3akOHAa COXpaHEHUsT MOMEHTa
UMITyJIbca K Bpaiaromumcs tenam. KuHetnueckas sHeprusi Bpallaronierocs
Tena.

Tema 5. CraTuka. 2
ONEeMEHTBl CTaTUKUA TBEPAOrO Tejla. YCIOBHS PAaBHOBECHS, BHIbI
paBHOBecHs. YTNpyrue CBOWCTBa TBEpAbIX Ten. Hampsokenus, nedopmanuu.
3akoH I'yka. [ToreHnuanbpHas 3Heprus ynpyro ae(opMupoBaHHOIO Teja.

Tema 6. MexaHuka KUIKOCTEN U ra3oB. 2

Mexanuka xuakoctedt u ra3oB. 3akon I[lackams. ['mapocrtatuueckoe
naBjeHue. 3akoH Apxumenaa. YciioBue miaBanus teia. CTauuoHapHOE TeUeHHE
xuakoctu. YpaBHenue bepnymnu. Cunbl, [AelcTByrolMe€ Ha  TeJo,
JBUKYIIEECS B BA3KOM KUAKOCTH.

Tema 7. JlunaMmuka K0JIeOATEIIbHOTO JBHIKCHUS. 4

[Tpy>XUHHBINA, MaTEeMaTHYECKUH M (U3UYECKUN MAsTHUKH. Y paBHEHHE
JBW)KEHUSI TPU MaJbIX KOJEOaHUSX, COOCTBEHHBbIE YAacTOThl M IEPUOJIBI
Koje0aHUM ATHX CUCTEM. DHEprus INpU KoyieOaTeNbHOM J[IBUKEHUH, 3aKOH
COXpaHEHHs »HHEpPruu. 3aTyxaroliye KoiebaHus U MX XapaKTepUCTUKU:
KOX(QPHUIMEHT 3aTyXaHusl, JOrapuPMHUUECKUI TEKPEMEHT.

Tema 8. BoiHyX/1eHHBIE KOJI€OaHUS U BOJIHBI. 2

BeiHyxeHHsle  konebaHUS — 1OJ  JEHCTBHEM  T'apMOHHYECKOM
BBIHY)KJAIOIIEH CHJIbl. 3aBUCUMOCTb aMIUIUTY/Abl CMEIIEHUs, CKOpPOCTH,
yCKOpeHuss U ux (pa3oBoro ciusura ot 4actoTbl. Pezonanc. IlpononbHble u
MOTIEpEYHbIE BOJHBI. YPAaBHEHUS IUIOCKOM rapMOHMYECKOW Oeryiied BOJIHBI.
Oneprus 6eryuieil BonHbsl. MHTepdepentiyst BonH. CTos4YHe BOJIHBI.

Paznen 2. Tepmoaunamuka 1 MoJiekysipHast puzuka. (6 cemecTp) 2
Tema 9. [Ipeamer TepMOIMHAMUKN U MOJIEKYJIIPHOU (DU3HKY.
[Tpenmer TepMOIUHAMUKH U MOJIEKYJISIPHON (PU3UKH.

TepMOaMHAMUYECKUI U CTATUCTUYECKHUIN MOAXO/ K U3YYECHUIO

MaKpOCKOIMYECKUX cUcTeM. TepmoauHaMuuecKasi CHCTEMA.

Tepmoannamuueckoe paBHoBecHe. [lapameTpsl cocTosiHusA. AGCOMIOTHAS

teMmneparypa. neaneHelii ra3. Ypasaenue Knanelipona—Menzaeneesa.

I"a30BbI€ 3aKOHBI.

Tewma 10. IlepBoe Havamo TEPMOIUHAMUKH. 2
KBazucratnueckue mporeccsl. [lepBoe Hauano TepMOAMHAMHKHY.

Bnytpennss sneprus. llpumenenue nepBoro Hadana TEPMOJNHAMUKY K

M30MPOIIECCaM.

Tema 11. Bropoe u TpeTbe Hauanaa TEpMOJUHAMUKH. 4
Bropoe nauano repmoanHamuku. OOpaTumble 1 HEOOpaTUMBbIE

npoueccbl. HepaBencto Knaysuyca. Temtossle Mamunsbl. [{uki Kapho.

Outponus. TemnoemkocTs. BeiBoa ypaBHEHHS aanadathbl.
Tperbe Hauano TepMoaMHAMUKH, TeopeMa HepHcra.

Tema 12. MoiekynsipHO—KUHETHYECKAsI TEOPHS Ta30B. 4
DKCrepuMEHTAIEHOE 000CHOBAaHUE U OCHOBHEBIE MPEACTABICHUS
MOJIEKYJIAPHO—KUHETUUECKON Teopuu ra3oB. MaeanbHslil ra3. OCHOBHOE
ypaBHEHHE KUHETUYECKOM Teopuu ra3oB. MoJeKyIsipHO—KUHETHYECKOE
UCTOJIKOBaHUE a0CONIIOTHOM TeMIiepaTyphl U AaBieHus. CTaTUCTUYECKOE
MCTOJIKOBaHHE BTOPOTO Havyalla TepMOAMHAMHUKY. SIBinenus muddysumu,



TETUIONPOBOJHOCTH U BHYTPEHHETO TpeHUs (BA3KOCTH). ONBITHBIE 3aKOHBI,
OIMCHIBAIOLINE 3T SIBJICHHUSI.

Tema 13. Pacnpenenenne MakcBemna—bosbimana.

N3mepenne ckopoctelt Mosekyd, onsIT LltepHa. Pacnpenenenue
ckopocreit mo Makceemty. bapomerpuueckas Gpopmyna. Pacnpenenenue
Makcsemia—bonbsiiMana. Pacripenenenye sHeprum MOJIEKyJI 110 CTEIECHIM
CBOOO/IEI.

Tewma 14. PeanbHbie rassl.

VYpasuenue Ban—nep—Baanwsca. ConocraBienue nzorepm Ban—nep—
Baannbca ¢ skcniepumenTtansubiMu. Kputnaeckoe cocrosiaue. BHyTpeHHss
SHEprus peanbHoro rasa. Dpdext xoynsi—Tomcona. CKmKeHHE Ta30B U
MOJIy4€HUE HU3KHUX TeMIepaTyp.

Tema 15. )Kugkoctu u TBEpbIe Tena.

CaoiictBa xuakoro cocrosinus. bixkuuii nopsipok. [loBepxHocTHOE
HaTspkeHue. CmaunBanue. @opmyiia Jlannaca. KanwispHele sABiIeHuUs.

Tsepapie Tena. AMopdHBIE U KprCTaITHUECKue Tena. JlanbHuil mopsimok
B KpHucTaax. Kiaccudukarys KpUCTauioB 110 TUIY CBSA3EH, aHU30TPOIUS
KpUCTAJLIOB. TemioeMKoCTh KpucTamioB. 3akoH Jrosonra u [ltu.

Tewma 16. ®a3oBbie IEPEXOIBI.

dazoBble Iepexo/1pl. PaBHOBecHE KUIKOCTH U Napa. BnaxxHOCTb.
VpaBuenue Knanelipona—Kiaysuyca. Jluarpamma paBHOBECUS TBEPIOU,
KUJIKOM U Ta3oBoH ¢a3. [lnaBnenue u kpucramnuzanus. TpoitHas Touka.

Kunkue kpuctauisl (kiaccudukaims, TEIJIOBbIE CBOWCTBA,
MTOJTMME30MOP(PHU3M).

Paznen 3. DnekTpuuecTBO U MarHeTusM. (7 ceMecTp)

Tema 17. DnexkTpuueckoe 1mojie B BaKyyMe.

DneKTpUUeCKUe 3apsaabl. JINEKTPUUECKOE M10JIE B BaKyyMe. 3aKOH
Kynona. HanpskeHHOCTB anekTpocTatnueckoro mnosis. Ipuanun
cynepno3unuu. Teopema Octporpanckoro—Iaycca. [Torenunan
ANEKTPOCTATUYECKOTO MOJIsl. CBSA3b MEX1y HANPSHKEHHOCTBIO U TPAJAUEHTOM
[IOTEHLIAAJA.

Tema 18. [IpoBOJHUKY B 3JIEKTPUYECKOM MT0JIE. DIEKTPUUECKOE T10JIE B
TUDJIEKTPUKAX.

ITpoBoIHUKY B 21€KTpUUecKOM moiie. Pacpenenenue 3apsaoB B
IIPOBOJIHUKE. DIIEKTPOCTaTHYECKAs 3aIIUTA. DIEKTPOEMKOCTb IPOBOIHUKA.
KonaeHncaropbl 1 UX COEAMHEHNSI. DHEPTHUS AIEKTPOCTATUYECKOTO T1OJISI U €€
IINIOTHOCTH.

DNEKTPUUECKOE M0JI€ B TUNIEKTPUKaAX. [(nanekrpudeckas
MPOHUITACMOCTh. BI/I)II)I JUDJICKTPHUKOB.

Tewma 19. IToCTOAHHBIN INEKTPUIECKUN TOK.

ITocTosiHHBIN nekTpryeckuil Tok. Cuia Toka. 3akoH OMa 1i1s yyacTka
tekTpuueckoi nenu. ConpoTusieHue npoBoaHuka. CTOpOHHHUE CHIIBL, 3.1.C.,
Pa3HOCTB ITOTEHIMAJIOB U HAIIPSKEHUE.

Tema 20. IToctosiHHBIN nekTpuyeckuil Tok. [Ipogomkenue.

PaboTa 1 MOIITHOCTH B 11€MTK MTOCTOSTHHOTO TOKa. 3akoH J[xoyns—JIeHma.
Huddepenunanshas popma 3akoHoB Oma u Jxoymns—JIenna.

PaszBerBnennrie nienu. [IpaBuna Kupxroda.

DNeKTpuYecKuil TOK B MOIynpoBogHuKax. CoOOCTBeHHAs M MPUMECHas!
ITPOBOAMMOCTH MOITYITPOBOIHHUKOB.



Tema 21. KoHnTakTHBIE IBIEHUS. DIEKTPUYECKUI TOK B ra3ax u 2
KHUJIKOCTSIX.

TepMo371eKTpOHHAS: AMUCCHSI U KOHTAKTHBIE SIBJIEHUS B METAJUIAX U
IOJIyIIPOBOIHUKAX. TepMoanekTpoHHas sMuccus. Tok B BakyyMe.
DNEeKTPOHHBIE JaMIIbl (MO U TPUOA), X IpUMeHeHHe. KOHTaKTHast pa3HOCTb
noTeHuanoB. 3akoH Bonbra. KOHTaKTHBIE SIBJIEHUS B [TOJYNIPOBOJAHUKAX.
[TosynpoBOAHUKOBBIE 1UO/BI U TPAH3UCTOPHI.

DNEeKTPUUECKUH TOK B )KUAKOCTAX. DIEKTPOIUTUYECKAs AUCCOLUALUS.
3akon Papajnes. DIEKTPUUECKUI TOK B ra3zax. Buabl pa3psaoB (TJIeOmuii,
JyTOBOM, NICKPOBOM M KOPOHHBIH ).

Tema 22. MarautHoe IoJie. 2
WNunykuust marautHoro nosist. 3akon buo—Casapa—Jlannaca. Maruutnoe

TI0JI€ MPSIMOT0, KPYTOBOT'O U COJICHOUIATLHOTO TOKOB. [lupKyisims BekTopa

WHIyKUuA MarHutHoro noiist. Cuna Ammnepa. Cuiia Jlopenna.

Tema 23. MarautHoe 1ojie B MarHeTUKax. 2

MarnutHoe none B Maraetukax. Hamarundennocts. HanpsikeHHOCTh
MarHMTHOTO TI0JIsl. MarHuTHas MpoHHUIaeMocTh. Jua-, mapa-, peppo- u
aHTU(EeppPOMarHeTUKH, GEPPHUTHI.

Tewma 24. DnekTpoMarHuTHasi UHIYKIUS. 2
OnexTpoMaruuTHas uHAyKuus. Oneitel @apanes. 3akoH

3JIeKTpOMarHuTHOM uHaykuuu. [Ipasuio Jlenna. Tpanchopmaropsl.

Camounnaykuusa. MTHAYKTUBHOCTh. DHEPIHsl MATHUTHOIO I0JISL U €€ IJIOTHOCTb.

Tema 25. [lepemeHHbI TOK 2
JleficTByro1IIeEe 3HAUECHHE CHJIBI IEPEMEHHOT0 ToKa. Pe3ucrop, karymika
MHIYKTUBHOCTH, KOHJIEHCATOP B LIENIM NEPEMEHHOT0 TOKa. 3akoH OMa st
HEpPa3BETBJICHHOM LIeNH MePEeMEHHOr0 TOKa. Pe30HaHC B 2JIEKTPUUECKON LEeTIH.
PaboTa 1 MOITHOCTP B IIENH MEPEMEHHOTO TOKA.

Paznen 4. Onruxka. (7 cemectp) 2
Tema 26. @oToMeTpusi U TEOMETPUUECKAsE ONTHKA.
q)OTOMCTpI/IfL OcHOBHEBIE OHCPICTUYCCKHEC U CBCTOBBIC BEJIMYHHBI.
I'eomeTpuueckas onTrka. 3aKOHbI OTPAXKEHUS U IPEIOMIIEHUS CBETA.

[TonHOE BHYTpEHHEE OTPa’KECHHUE.

Tema 27. OnTudeckue cBONCTBA 3€pKaJl U TOHKUX JIMH3. 2
[Mpunuun ®epma. Ontuueckuii myTb. CKOPOCTH CBETA.
OnTHyeckue CBOMCTBA 3€pKaJl U TOHKUX JIMH3. ONTH4YecKkue npudophl.

Tema 28. BoaHOBBIC CBOIICTBA CBETA. 2
BonHoBeIe cBoiicTBa cBeTa. KOrepeHTHOCTh CBETOBBIX JIy4EH.

Nutepdepentus. Ontuueckas pa3HOCTh X0Aa BoiH. MHTepdepeHius B

TOHKMX IIJICHKAX.

Tewma 29. JIludpaxiuys BoH. 2
Hudpaxius Boad. [punmun [Noiirenca-®penens. 3oubl Openens.
I'padnueckoe crnoxenne aMmauTy 1 npu audpaxuuu Openens. Judpakuus
@panynrodepa Ha menu. udpakinonHas pemerka.
Judpakuus peHTreHoBckuX Jdyueid. @opmyna Bynbda-bparra.

Tewma 30. [onspuzamus ceera. 2
ITonapuzanus cera. EcrecTBEHHBIN U NOJISPU30BAHHBIN CBET. 3aKOH
Mauntoca. [lonsipuzaius npu oTpaxeHuu OT JUAJIEKTPUKOB. 3aKOH bprocrepa.
Bpaienue miockocTy noisipusanuu. JIBOMHOE JydenpenoMIIeHUE.

Paznen 5. KBanTtoBas ¢usuka. (7 cemectp) 2
Tema 31. TenoBoe uziyyeHue.
3akonsl TeroBoro u3nydenus (Kupxroda, Credana-boabimana,



Buna). ®opmyna [Inanka. Ontuueckas nupoMeTpHs.

Tema 32. KopnyckyJisspHble CBOMCTBa CBETA.

KoprmyckysipHbie CBOWCTBa cBeTa. DHEPTUs K UMITYJIbC (POTOHA.
dotorddext. 3akons! BHEMHETO GoTodrdhdexrra. DOTOyMHOKUTEIH.
Buytpennuii 1 BeHTHIIBbHBINA (oTodddextsl. Dddexr Komnrona.

Tema 33. ATomHas pusuka.

OmnbiThl Pesepdopaa mo paccesnuto anbga-uactuil. SnepHas Moienb
atoma. [loctynatel bopa.

KganToBsie uncna. [Ipunnun I[Taynu. CTpoenue 31eKTPOHHBIX 0007I04YeK
U nepuoanyeckas cucrema sneMeHnToB JI.J1.Menneneena.

Tema 34. ®usuka sapa U 4aCTHIl.

®uszuka aTOMHOTO siipa. CTpOEHUE U OCHOBHBIE XapaKTEPUCTUKU
aTOMHBIX s7ep. DHeprus cBs3u. Jedext macc. M3oTomnbl. PagnoakTHBHOCTb.
3aKOHbI paJJUOAKTUBHOTO pacnaja. SaepHble peakuu. DJIeMeHTapHbIe
YaCTHUIIbl M UX KJIacCU(UKALIUSL.

Bcero yacos:

4. YYEBHO-METOAUYECKOE OBECIIEYEHHUE CAMOCTOSITEJBHOM
OBYYAROIIUXCHA
Tembl A5 H3zyuyaemble BOonpochl Konunue DopmMbI Metoauyeckue DopMmbl
CaMOCTONTEILHOTO CTBO CaMOCTOATENbHOM oGecneyeHust OTYETHOCTH
H3yveHust 4acoB padoThl
Pasnen 1. MexayHapoaHa 6 Pab6ota ¢ nutepatypoii, Pexomenmyemas Koncrnexkr,
MexaHuka. q cucreMa €JINHHUIL KOHCIICKT, pCHICHUE 3a1a4 JuTeparypa. PCUICHHBIC
Tema 1. (CH). Pamuyc-Bektop [1], [2], [4-6] sajaxu,
Kunemaruka. HOJIOKEHHS, Pecypent HoglamHHe
nepeMelIeHNeE, Wnreprer paboTe!

MTHOBEHHASI U CPEIHSSA
CKOpPOCTH, YCKOPEHHE,
myTb, CBA3b MEXKAY
HUMU B KOODJUHATHOU
U BeKTOpHOU (opme.
PaBHOMepHOE
JBIDKEHHE W JIBUKEHUE
c MTOCTOSTHHBIM
YCKOpPEHHEM, 175
YaCcTHBIE CITy4yaH.
KpusonuneitHoe
JBIDKEHHE
MaTepUaIbHON TOUKH.
HopmansHoe,
TaHTEHINAIFHOE U
MIOJTHOE YCKOPEHMUSL.
Kunemaruka
BpamaTeIbHOTo
JIBHOKEHHUS. YTJIOBBIE
KHHEMaTH9IeCKHe
BEJIMYUHBI (YTJIOBOE
nepeMellneHue,
yTJ0Basi CKOPOCTb,
yIJIOBOE YCKOPEHHE),
CBAA3b UX C JIMHEHHBIMU
BEJTMYMHAMU.
PaBHomepHOE

PABOTbI




BpalllCHHUE U BpAIllCHHUE
C IMOCTOSTHHBIM
YIJIOBBIM YCKOPECHUCM.
Kunemartnka
KoJIe0aTeIbHOTO
JIBHDKCHHS.
T'apmonnueckue
KOJIeOaHuUs, TIEPHOI,
gacToTa, Gasza u
aMILTUTY 1A
KoJieOaHuii.
CMernenue, CKOpOCThb
U YCKOpPCHHE
KOJICOIIOIIEICS TOUKH.

Tema 2. Junamuka Pabota ¢ murepatypoii, Pexomennyemast Koucnexr,
JluHaMuKa. MaTepUaIbHOM TOUKH. KOHCIIEKT, pelICHHE 3a7a4 | JUTeparypa. JIOKJIaf,
3aKOHBI THHAMHKH [1], [2], [4-6] PEILEHHbIE
Hetotona. 3akoH Pecypcnt safat,
BCEMUPHOTO Wnrepuer JIOMAIlIHUE
pabotst
TsroteHus. Cucrema
MaTepHaJbHBIX TOYEK.
Nmmynbse
MaTepualbHOU TOUKH,
HMITYJIbC CUCTEMBI
MaTepHaIbHBIX TOYEK.
YpaBHEHHE U3MEHEHUS
HUMITYJIbCa, 3aKOH
COXpaHEHMsI UMITYJIbCA.
LenTp Macc cucteMbl
MaTepHaJbHBIX TOYEK.
JBr>xeHue neHTpa
macc.

Tema 3. Pabora 1 MOIIHOCTE. Pabota c nmurepatypoii, Pexomenmyemas KoHcnekr,

PaGora u sneprus. | Kunerndeckas KOHCIICKT, PelleHue 337124 | nureparypa. [1- JOKTIa,
SHEpPTHSL. 9] PETICHHBIE
INoTeHUManbHas sajadd,
SHEPTHUS] CUCTEMBI. Egg:f;?”e
ITonHas MexaHuYecKast
SHEPTHUS] CUCTEMBI.
3aKOH COXpaHEHUs
MEXaHUYECKOU
sHepruu. [Ipumenenue
3aKOHOB COXPaHEHHUS K
aHaJIM3Y ynpyroro u
HEYNpyroro yJaapos.

Tpenue nokos, TpeHue
CKOJIBKEHHUS, TPEHUE
KaueHUsl.

Tema 4. MoMeHTBI PaGora ¢ nutepartypoi, PexomeHgyemas KoHcriekr,
HHHaMHKa I/]Mnynbca KOHCIICKT, pCHICHUE 3a4a4 Jiareparypa. JOKJIand,
BpAIIATEIHHOTO MaTepualibHOI TOYKH [1], [2], [4-6] PpCIICHHBIC
JIBYDKCHHS. M CHCTEMBI Pecypcnt sajadn,

MaTepUallbHBIX TOYEK Wureprer TPE3CHTAILI,
JOMaAIITHUEC
OTHOCHUTEJIBHO OCH. paBOTH

MOMEHTEI CHIIBI
OTHOCHTEJIBHO OCH.
OCHOBHOE ypaBHEHUE
MOMEHTOB. 3aKOHEI
COXpaHECHHS U
HW3MEHEHHs MOMEHTa
HAMITYJIbCA.

Teepnoe Teno.
IToctynarensHOE 1
BpamaTeaIbHOe
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JIBUKEHHE TBEPAOTO
tena. JuHamuka
BpallaTeIbHOTO
IBIDKEHUS TBEPIIOTO
Tena BOKPYT
HEMOABIKHOU OCH.
MoOMEHT UHEPLHUH.
Teopema teitnepa—
T'rolirenca. MomMeHT
HMITYJIbCA TBEPIOTO
Tela OTHOCUTEIBLHO
ocu. MOMEHT CHUJIBI
OTHOCHUTEJIBHO OCH.
OCHOBHOE ypaBHEHUE
JUHAMMKU
BpamaTeIbHOTO
TBIDKEHUS TBEPIIOTO
tena. [I[pumenenue
3aKOHA COXPaHEHU
MOMEHTa UMIYJbca K
BpAIIAIOIIHUMCS TEIaM.

Kunernyeckas
SHEprus
BpallaloIIerocs Tena.

Tema 5. DJIEMEHTHI CTATUKHU Pa6ota ¢ nmutepatypoii, Pexomennyemast Koncriekr,

Craruka. TBEPJIOTO Tea. KOHCIIEKT, PEIICHHE 3a]1ad | JIATepaTypa. JOKJIAN,
VYcaoBus paBHOBECHS], [1], [2], [4-6] HpE3CHTANA
BHIIBI PABHOBECHSL. Pecypcrt AOMallIH1E
Vupyrue cBoiicTBa Harepaer padorel
TBEPABIX TE.

Hanpsokenus,
neopmanun. 3aKoH
I'yka. [loreHuunanbHast
SHEPTUS YIPYTO
ne(hOpMUPOBAHHOTO
Tena.

Tema 6. MexaHuKa KUIKOCTEH Pab6oTa ¢ nutepatypoii, Pexomennyemast Koncrmexkr,
Mexanuka U Ta30B. 3aKOH KOHCIIEKT, PEICHHeE 3a/1ad | JIUTeparypa. JIOKIIa,
KHUJIKOCTEH U ITackans. [1], [2], [4-6] PCIICHHBIC
razos. T'uapocTaTuyeckoe Pecypert sajaun,

JaBJIeHHE. 3aKOH Hareprer JIOMAIIIFHE
Apxumena. YcioBue padors
IJIaBaHus Tedl.

CrauuoHapHoe

TEYEHUE KUAKOCTH.

VYpasuenue bepryinu.

Cuibl, AeHCTBYIONTHE

Ha TeJOo, IBIKYIIEeCs

B BSI3KOM JKHMJIKOCTH.

Tema 7. IIpyXuHHBIH, Pa6ota c nurepaTypoi, Pexomengyemas Koncnexkr,
HHHaMI/IKa MaTeMaTI/IquKI/Iﬁ u KOHCIICKT, pCIICHUEC 3a1a4 Jireparypa. JOKJIaznd,
K0JIe06aTeNbHOTO ¢busnaecknit [1], [2], [4-6] peIICHHBIC
JIBUOKCHHS. MasTHUKH. Y paBHEeHHE Pecypest sana\m,

JIBMOKEHUS TIPH MAJIBIX Urreprer AOMAILHHIE
paboTet

KOJIeOaHUsX,
COOCTBEHHBIE YaCTOTBI
Y TIEPUOABI KOJeOaHuH
9THX CHCTEM. DHEPrHs
TP KOJIeOaTeTbHOM
JBIDKCHHH, 3aKOH
COXPaHEHUS YHEPTHH.
3aTyxarorue
KoJIeOaHUs U UX
XapaKTCPUCTHKH:
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ko3 unmeHT
3aTyXxaHus,
sorapu(pMUIeCcKuit
JeKPEMEHT.

Tewma 8.
BoiHyxneHHBIE
KoJIeOaHus U
BOJIHBL.

BriHyxaeHHBIE
KOJIe0aHus O
JIeiicTBHEM
rapMOHUYECKON
BBIHY’KJAIOIIEH CUJIBL.
3aBUCHMOCTH
AMILTUTY B
CMeEUIeHHs, CKOPOCTH,
YCKOPEHUS U UX
(a3oBOro CIBUTA OT
4acToThl. Pe3oHaHc.
IIpononbHbie 1
TIOTIEPEYHBIC BOHEL.
YpaBHEHMSI IIOCKOH
rapMOHUYECKON
Oeryriel BOJIHEI.
OHeprus Oerymiei
BOJIHBL.

Wurepdepenuns BoiH.

Crosune BOIHEL.

Pabora ¢ murepartypoii,
KOHCIIEKT, PeLICHUE 3a1a4

Pexomennyemas
JuTeparypa.
[1], [2], [4-6]
Pecypcot
Hurepuer

Koncriekr,
JOKIaJ,
pelIeHHbIe
3aJIauH,
JIOMAaIIHUe
pabotst

Paznen 2.
TepmoanHamuka u
MOJIEKYJISIpHAs
¢dusuka.

Tema 9.
[Ipenmer
TEPMOAWHAMUKH U
MOJIEKYJISIPHOM
¢du3uky.

IIpenmer
TEPMOJIMHAMUKY U
MOJIEKYJISIPHOI
¢buzuKy.
TepmoauHaMuyecKui
U CTaTUCTUYCCKUH
MTOIXO/1 K U3y UCHHIO
MaKPOCKOTHYECKIX
CHCTEM.
TepMomuHaMuveckas
cucrema.
TepMmoanHamuueckoe
paBHOBECHE.
ITapameTpsl
COCTOSHHSI.
AbconroTHast
TeMIeparypa.

W neanbHblii ras.
VYpaBHeHnue
Knaneiipona—
Menneneesa. ['a3oBbie
3aKOHBI.

PaGota ¢ nuTepatypoit,
KOHCIIEKT, PEIICHUE 3a/1a4

Pexomennyemast
nurepartypa. [1-
9]

Koncriekr,
JOKJIAJI,
MIpe3eHTALs

Tema 10.
IIepBoe Havaio
TEPMOJUHAMUKU.

KBazucratuueckue
npoueccsl. Ilepsoe
Hayajlo
TEPMOIUHAMUKHU.
BuyTpenHss sHeprus.
IIpumenenue nepBoro
Haydasa
TEPMOAUHAMUKH K
H30IpoLeccaMm.

Pabota ¢ murepatypoii,
KOHCIIEKT, PeIlICHNe 3a/1a9

Pexomennyemast
JUTEPATypa.
[1], [2], [4-6]
Pecypcot
HNurepuer

Komncrmekr,
JIOKIIa,
PpeIIeHHBIC
3aJIa4H,
JIOMaIlTHUe
paboTsl

Tema 11.
Bropoe u Tperse
HavaJa
TEPMOAUHAMUKH.

Bropoe Hauano
TEPMOJAUHAMHUKH.
O6paTtuMebie U
HeoOpaTuMble
TIPOIIECCHI.
Hepasencto
Kunaysuyca. TennoBsie
marmuHbl. [uxn
Kapno. DHTpOmnusl.

Pabota ¢ nmurepatypoii,
KOHCIIEKT, PeIlICHNEe 3a/1ad

Pexomennyemast
JTEpaTypa
[1-9], Pecypcrt
Murepuer

Komncrmekr,
JIOKTIaz,
pelLIeHHBIE
3aJ1a4u,
JIOMAaIIHUE
pabotst
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TemnoemkocTs. BoiBog
ypaBHCHHUS aiuadaThI.
Tperse Hauano
TEePMOANHAMHUKH,
TeopeMa HepHcra.

Tema 12.
MounekynsipHo—
KHHETHYECKast
TEOpHs Ta3oB.

OKcIepuMeHTaIbHOE
obocHOBaHHE U
OCHOBHBIE
MIPeCTaBICHHUS
MOJIEKYISIPHO—
KHHETHYCCKOW TCOPHUU
ra3zoB. MieanbHelil ras.
OCHOBHOE ypaBHEHUE
KHHETHYCCKOW TCOPHUU
ra3oB. MoJeKyIspHO—
KHHETHYECCKOE
HCTOJIKOBaHUE
a0CoMOTHO
TeMIepaTyphl 1
JTABIICHUS.
Craructudeckoe
HCTOJIKOBAaHUE BTOPOTO
Hayajga
TEPMOAUHAMHUKH.
SBnenus muddysun,
TEIUIOTPOBOIHOCTHU U
BHYTPCHHETO TPCHUS
(Bs3k0CcTH). OTBITHBIE
3aKOHBHI,
OTIHMCHIBAIOIIHEC ATH
SIBIICHHSL.

Pabota c nurepatypoii,
KOHCIIEKT, pPelleHNe 3a/1a9

Pexomennyemas
JUTeparypa
[1-9], Pecypcnt
Wutepuer

Koncmexr,
JIOKIIa,
PpeIICHHBIC
3aa4H,
JTOMAaITHUE
pabotst

Tema 13.
Pacnipenenenue
MakcBena—
boabmMmana.

U3mepenue ckopocreit
MOJIEKYJI, OIIBIT
Irepna.
Pacnpenenenue
cKopocTel 1o
Makcseniy.
Bapomerpuueckas
dbopmyia.
Pacnpenenenue
MakcBeiia—
Bonbpnmana.
Pacnipenenenue
SHEPTUU MOJIEKYJI IO
CTETICHSM CBOOOJIBI.

Pabota c nmurepatypoii,
KOHCIIEKT, pellIeHne 3a1a4

Pexomennyemast
JHUTeparypa.
[1], [2], [4-6]
Pecypcot
Wntepuer

Komncrmexkr,
JIOKTIaz,
pelIeHHbIe
3aJ1auu,
JIoMaIHue
paboThl

Tema 14.
PeanbHble ra3bl.

VYpasuenue Ban—nep—
Baansca.
ConocraBneHue
nzorepm Ban—nep—
Baansca c
JKCIIEPUMEHTATLHBIMH.
Kpurtunueckoe
COCTOSIHUE.
BuyTpenHsst sHeprus
peanbHOro rasa.
Dddexr Txoymss—
Tomcona. CxxuxeHue
ra3oB U MOJIy4eHUE
HU3KHX TEMIIEPATyp.

Pabota ¢ nmurepatypoii,
KOHCIIEKT, PeIlICHNe 3a/1ad

Pexomennyemast
JATEpATypa.
[1], [2], [4-6]
Pecypcot
HNurepuer

Komncrmekr,
JIOKIIa,
PpelIeHHBIC
3a/1a4u,
npe3eHTaIus,
JIOMaIlTHUe
paboTsl

Tema 15.
Kunxoctu n
TBEpbIC TeIa.

CaoiicTBa
JKHJIKOT'O COCTOSTHUS.
bmxuauit mopsaox.
IToBepxHoCcTHOE
HATSDKCHHE.

Pabora ¢ mureparypoii,
KOHCIIEKT, peLICHUE 3a1a4

Pexomennyemas
JUTeparypa.
[1]. [2], [4-6]
Pecypcel
Wutepuer

Koncrmekr,
JOKJIa,
pelIeHHbIe
3a/1a4u,
Mpe3eHTanusl,
JIOMAITHUE
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CmauuBaHue.
®opmyna Jlannaca.
Kanunnspasie
SIBTICHUSL.

TBepable Tena.
AmopodHbIe 1
KPHCTAJUTHYECKHE
Tema. JlanpHui
TIOPSIZIOK B
KpHUCTajax.
Knaccudukarms
KPHUCTAJJIOB IO TUILY
CBsA3el, aHU30TPONHUS
KpHUCTaJIOB.
TennoemkocTsb
KpPHUCTAJUIOB. 3aKOH
Hrononra u Iltu.

paboThI

Tema 16. da3zoBrIe Pabota c nmurepatypoii, Pexomennyemas KoHcnekr,
®a30BbIE nepexoasl. PaBHoBecue KOHCIICKT, PEIICHUE 3a/1a9 | JMTCPATypa JOKTax,
TIePeXOIblI. KHUJIKOCTH U T1apa. [1-9], Pecypent PEIICHHBIE

BIa)xHOCTB. Wnreprer sanatn,
VpasHeHue IIpe3eHTaLus,
Knaneiipona— gggjifne
Knayznyca.

Huarpamma

paBHOBECHS TBEPAOH,

JKUJIKON U Ta30BOM

¢a3. [Inasnenne u

KPHUCTaJUTH3AIISL.

TpoiiHas ToukKa.

Kunkue xprcTasl

(xmaccudukanus,

TEIUIOBBIC CBOHCTBA,

nojuMe3oMopdusm).

Pasgen 3. DneKTpuuecKue Pabota c nmurepatypoii, Pexomenmyemas KoHcnekr,
aﬂeKTpI/IquTBO u 3ap;[)1])L KOHCIICKT, pEIICHUE 3a1a4 JmTeparypa JOKJIang,
MarHeTU3M. DIIEKTPUIECKOE TIOJIE B [1-9], Pecypenr | pemennbie

Tema 17. BaKyyMe. 3aKoH Wureprer safatd,
DNeKTprUIecKoe Kynona. Hgg:f;ﬂm
110JIE B BAKyyMe. HanpsxenHocTtb P

ANEKTPOCTATUIECKOTO
noJis. [Tpunumn
CYTIePIIO3UIIIH.
Teopema
OcTporpaackoro—
T'aycca. Ilorenunan
ANIEKTPOCTATHIECKOTO
monisi. CBsI3b MEXKIY
HaTPSKEHHOCTHIO U
IpagleHTOM
MTOTEHITHAJIA.

Tema 18. IIpoBoaHuKY B Pabora ¢ nureparypoii, PexomeHyemast KoHcrexkr,
HpOBOﬂHI/IKI/I B 3JIeKTpI/IquKOM 1oJIE. KOHCIICKT, pCIICHUEC 3a1a4 Jireparypa. JOKJIaznd,
INEKTPUUECKOM Pacnpenenenue [1], [2], [4-6] PCIICHHBIE
HoJe. 3apsAI0B B Pecypcer saja«u,
DIIEKTPHYECKOE MPOBOJIHUKE. HMureprer Hg :;ZILT;I;H’I’
HoJe B OnexTpocTaTHuecKas Ip1a60T},1
JTUDIEKTPUKAX. 3aluTa.

DNEKTPOEMKOCTh
MIPOBOTHUKA.

Konnencarops! u ux

COEeTMHEHUS. DHEPTHUS
ANEKTPOCTATHIECKOTO
TIOJISl ¥ €€ MIIOTHOCTD.
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DneKTpudecKoe
0JIe B AUDJIEKTPUKAX.
Huanextpuueckast
MIPOHMLIAEMOCTb. Buibl
IDJIEKTPUKOB.

Tema 19.
IlocTosHHBIN
3JEKTPUYECKUI
TOK.

TlocTossHHBIA
3IEKTPUYECKUH TOK.
Cuna Toka. 3akon Oma
JUTS y4acTKa
AIEKTPUYCCKON IICTIH.
ConpoTuBieHue
MIPOBOJTHUKA.
CTOpOHHUE CUJTBI,
3.]1.C., Pa3HOCTh
IIOTEHIIUAJIOB U
HaIpsHKCHHE.

Pabota c nurepatypoii,
KOHCIIEKT, PeIleHNEe 3a/1a4

Pexomennyemas
JUTEeparypa.
[1], [2], [4-6]
Pecypcel
Wutepuer

Koncmexr,
JIOKJIa,
PpeIICHHBIC
3aa4H,
Mpe3eHTAaIus,
JTOMAaITHUE
pabotst

Tewma 20.
IlocTosHHBIN
3IEKTPUYECKUI
TOK.
[Iponomxenue.

Pabora n
MOIITHOCTH B LIETTH
MTOCTOSTHHOTO TOKA.
3akoH [Jxoynsa—JleHua.
Huddepennnansras
¢dopma 3akoHoB OMa 1
Hxoyns—Jlenua.

PazBeTBieHHBIE
uenu. [IpaBuna
Kupxroda.
DIEeKTPUIECKHUI TOK B
TTOJTYTIPOBOTHUKAX.
CoOcTBEeHHAS U
TIpuUMecHast
MIPOBOTUMOCTH
TOJTYITPOBOTHUKOB.

PaGota ¢ nuTepatypoit,
KOHCIICKT, pelICHUE 3a1a4

Pexomennyemast
JuTeparypa.
[1], [2], [4-6]
Pecypcot
Hurepuer

Koncriekr,
JAOKJIaf,
pelIeHHbIe
3a/1auu,
Mpe3eHTanusl,
JIOMaIHUe
pabotst

Tema 21.
KoHnTtakTHBIE
SIBIIEHUSL.
DIEeKTPUIECKUIA
TOK B razax u
JKHUIKOCTAX.

TepMoa1eKTpOH
Hasi SMUCCHS U
KOHTAKTHBIE SIBIICHUS B
MeTaiax u
MOy IPOBOTHUKAX.
TepmoanekTpoHHAs
smuccus. Tok B
BaKyyMe.
DJIEeKTPOHHBIC JIAMIIBI
(mnon u TpHON), KX
MIPUMEHEHUE.
KoHnTakTHas pa3HOCTh
MOTEHLIUAJIOB. 3aKOH
Bosnbra. KoHTakTHBIE
SIBIICHUS B
TIOJTyIPOBOTHUKAX.
ITonynpoBoAHUKOBBIE
JTUOJTBI U TPAH3UCTOPHI.
DNEeKTpUIECKUN TOK B
KUAKOCTSIX.
DIEKTPOIUTHYECKAS
Juccouuanus. 3akoH
Ddapanes.
DIIEKTPUUECKUI TOK B
razax. Bunel pa3psgos
(Treronuii, TyroBO,
HUCKPOBOU U
KOPOHHBIH).

Pabota c nmurepatypoii,
KOHCIIEKT, pelIeHne 3a1a4

Pexomennyemast
JUTEpATypa.
[1], [2], [4-6]
Pecypcot
MNurepuer

Komncrmekr,
JIOKTIaz,
PpelIeHHBIE
3aJ1auu,
JIOMaIHue
paboThI

Tema 22.
MarnuTHOE T0JIe.

Nuanyxuus
MAarHUTHOTI'O ITOJIS.
3akon brno—CaBapa—

Pabota c nurepatypoii,
KOHCIIEKT, PeLlIeHHE 3a/1a4

Pexomennyemast
JIUTEpaTypa
[1-9], Pecypcrt
MNurepuer

Koncrmexr,
JTOKJIa,
PpEIICHHBIC
3aJIauH,
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Jlanaca. MaruuTHoe [pe3eHTaLysl,
110JIe MPSIMOTO, JOMAIIHHE
KPYTOBOTO U paboThI
COJICHOMIAJTLHOTO

TOKOB. LIupKymsmust

BEKTOpa UHIYKLUU

MAarHATHOTO TIOJIS.

Cua Ammepa. Cuma

Jlopenna.

Tema 23. MarsurtHoe 10JIe B Pabota c nurepatypoii, Pexomennyemas Koncnekr,
MarauTHoe 1ojie B | MarHeTUKax. KOHCIICKT, pCHICHUC 3a7]ad | JIMTEpaTypa. NOKJIaz,
MarHeTHKax. HamarunueHHOCTS. [1], [2], [4-6] PEIICHHbIC

HanpskeHHOCTD Pecypert 3anaqm,

MAarHUTHOTO OIS Hareprer TpE3CHTALIHA,
JOMaAIITHUEC

MarnautHast paBoTE

MIPOHUIIAEMOCTh. J(na-,

mapa-, peppo- u

aHTA(EpPOMAaTHETHKH,

(heppHUTHI.

Tema 24. DneKTpOMarHuTHas Pabota c nmurepatypoii, Pexomennyemast KoHcnekr,
DneKTpoMarHuTHas | MHAYKUUsA. OTBITHL KOHCIICKT, pEIICHUE 3a/la1 | JIMTEepaTypa JIOKJIaz,
AHIYKLMSL. ®dapanes. 3akoH [1-9], Pecypent PCIICHHBIE

3JIEKTPOMArHUTHOM Huteprer 3ajauu,
uHaykuuu. ITpasuiio gg;zezzim’
Jlenna. pabotst
Tpanchopmaropsl.

CaMOUHAYKIIUSA.

NHIyKTUBHOCTS.

DHeprus MarHUTHOTO

TIOJISl ¥ €€ TUIOTHOCTb.

Tema 25. [HeiicTByromee Pabota c nmurepatypoii, Pexomenmyemas KoHcnekr,

[lepemennslit TOK 3HAYCHUE CHUJIbI KOHCIICKT, peIICHUE 3a/ia4 | JIMTepatypa. JAOKIan,
MepEMEHHOTO TOKa. [1], [2], [4-6] PeILeHHbIC
Pesucrop, Karyuka Pecypebt 3ajlati,
HHJYKTHBHOCTH, Hurepuer TIpEe3eHTalNs,

JOMAIIHUE
KOHJICHCATOP B IIEMHU paBoTEI
MIEPEMEHHOTO TOKA.
3akon Oma jyis
HEepa3BETBIEHHOMN
LIENH TIEPEMEHHOTO
Toka. Pezonanc B
3JIEKTPUYECKON LIETH.
Pabota 1 MoIHOCTE B
LIENU IEPEMEHHOTO
TOKA.

Pazpgen 3. doromeTpusl. Pabota ¢ nmurepatypoii, Pexomennyemast Koncrmexr,
OHTI/IKa_ OCHOBHBIC KOHCIICKT, pCHICHUE 3a4a4 Jiareparypa JOKJIand,

Tema 26. SHEPTETUIECKUE U [1-9], Pecyperr | pemenbie
dotoMeTpHs 1 CBETOBBIE BEIUYHMHBIL. Hureprer sajadd,
reoMeTpuyIecKast I'eomeTrpuueckas AOMATIEHE
OIITHKA. OITUKA. 3aKOHBI padorer

OTPaXEHUS U
MIPEJIOMJICHUS CBETA.
[TonHoe BHyTpeHHEE
OTpaXKeHHeE.

Tema 27. punumn Pabota ¢ nmurepatypoii, Pexomenmyemast Koncnekr,
OnTuueckue ®epma. OnTryeckuit KOHCIICKT, PCIICHNE 3a1a4 | JITepaTypa JOKJIaz,
cBoiicTBa 3epkan U | myTb. CKOPOCTH CBETA. [1-9], Pecypent PCIICHHBIC
TOHKHX JIMH3. Onruyeckue cBOWCTBA Huteprer sajadu,

3epKall 1 TOHKUX JIMH3. ggiiegiﬁm’
Onrtuveckue MpuoopHI. paboTs!

Tema 28. BonHoBEBIE CBOVICTBA Pabota ¢ murepatypoii, Pexomennyemast Koncrmekr,
Bonnossle cBeta. KorepeHTHOCTB KOHCIICKT, PCIICHUE 3a1ad | JHMTCpaTypa JOKTIax,
CBOICTBA CBETA. CBETOBBIX JIyueil. [1-9], Pecypent PCIICHHBIC
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Wnrepdepenuns. HWHrepHer 3aauu,
Onruueckast pa3HOCTb pe3eHTalus,
X012 BOJIH. JIOMAILHKE
Wurepdepenuus B paboThI
TOHKHX IUICHKAX.

Tema 29. Hudpaxrms Pabota c nurepatypoii, Pexomennyemas Koncnekr,

Judpakmus BoIH. BouH. [IpuHImnI KOHCIIEKT, PELICHUE 3a7ad | JIUTepaTypa JIOKIIaI,
Ttoiirenca-®peners. [1-9], Pecypcer | pemeHHBIC
3oubl DpeHens. Hureprer 3anaum,
I'paduueckoe Tpe3CHTALHA,

JOMAIIHHE
CIIOKEHUE aMILIUTY ] paGoTst
npu audpaxum
@penens. Audpakius
®panyHrodepa Ha
LIeITH.
Judpakimonnas
pereTKa.
Hudpaxrms
PEHTTCHOBCKUX JIy4YeHi.
®opmyna Bymsda-
bpoarra.

Tema 30. [onspuzauus ceera. Pabota c nmurepatypoii, Pexomennyemas KoHcnekr,
[Honspuzauus EcrecTBEeHHBIN 1 KOHCIIEKT, PELICHUE 33134 | JIMTepaTypa. JIOKJIAN,
cBeTa. TONSPU30BAHHbII CBET. [1], [2], [4-6] pelleHHble

3akon Mamoca. Pecypcsr 3ajavn,

TMomnspu3anys npu Unrepuer TIpESCHTAIINA,
JIOMaIIHue

OTpa’KEHUH OT pabotsr

TUDJIEKTPUKOB. 3aKOH

Bprocrepa. Bpauienue

TUTOCKOCTH

TTOJISIPU3AIUH.

JlBoitHOC

Jy4YenpeIOMIICHHE.

Pasznen 4. 3aKOHBI TEILIOBOT'O Pabota c nmurepatypoii, Pexomenmyemas KoHcnekr,
KBanToBas msnygenns (Kupxroga, KOHCIIEKT, PEeLICHHUE 3a1a4d | JUTepaTypa JIOKJIaN,
busnka. Credana-bospimana, [1-9], Pecypcer | peuteHHbie

Tema 31. Buna). ®opmyna Hurepuer 3a/1a4n,
Temnosoe Ilranka. OnTHyecKas TIpEsCHTAINA,

JIOMaIlIHue

U3Ty4eHue. MTUPOMETPHSI. paboTsr

Tema 32. KopnyckynsapHsie Pa6ora c nuTeparypoi, Pexomennyemast | Koncrekr,
Kopnyckynsipubie CBOICTBA CBETA. KOHCIIEKT, PEHICHUE 3a/1a4 | JIMTepaTypa JOKTIaz,
CBOWCTBa CBETA. DHeprus u UMIYJIbC [1-9], Pecypcnt PCLICHHBIC

(orona. ®otos(dexr. Wnreprer 3anaum,
3aKOHBI BHELITHETO HES:HI;T;I;H’L
¢doroaddekra. ;Ia SOTEL
doToyMHOXKHUTEINIH.

BuyTtpennuii u

BEHTHWJIbHBIN

dhoTorhpexTsr.

Oddext Komnrona.

Tema 33. OnbITEI Pa6ota ¢ nuteparypoi, PexoMenryemas KoHcrekr,

AtomHast pusuka. Peszepdopaa no KOHCIICKT, pCIICHHUE 3aJla4 | JUTepaTrypa JIOKJIaI,
paccesauo anbda- [1-9], Pecypce | pemeHHbIe
vactuil. Snepuas Huteprer ;szll\;‘:ul’;{m
MOJIENb aTOMa. paGoTs!

Iocrynats! bopa.
KBanroBble uncna.
punnun aymou.
Crtpoenue
JIEKTPOHHBIX
00011049eK
MIEPUOANIECKAsT
CHCTEMa JIEMCHTOB
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JI.1.Mennencena.

Tema 34.
Odusuka sapa u
YaCTHII.

W3zoTomEl.

3aKOHBI

peakuu.

Hedexr macc.
PannoakTHBHOCTE.

PaaAuOaKTUBHOTO
pacmana. ﬂz[epm,le

DneMeHTapHbIe
YACTHIIBI ¥ UX
KJIACCU(UKALIHSL.

dusuka aTOMHOI'0 8 Pabota ¢ murepatypoii, Pexomennyemast Koucnexr,
snapa. CtpoeHue u KOHCIIEKT, pPeIlIeHHe 3a/jad | JIMTeparypa TOKJa,
OCHOBHBIC [1-9], Pecypcrt peLIeHHbIE
XapaKTEPUCTHKH Hnreprer 3aj1a4n,
aTOMHBIX SJIEP. Egﬁf;:;léﬂﬂ,
OHeprus CBs3H. paGoTe!

234

5. ®OHJI OLIEHOYHBIX CPEJCTB JIsl IPOBEJAEHUS TEKYIIENW U MIPOMEKYTOUYHOM
ATTECTALIMH MO JUCLHMIIIUHE

5.1. Ilepeyenb KoMIeTEeHUMI ¢ YKa3aHHEM 3TAnoOB UX (POPMUPOBAHUS B Mpolecce OCBOEHUS
00pa3oBaTeJILHON MPOrPaMMbI

Koa u HauMeHOBaHHEe KOMIIETEHIIMH

Jrtansbl popMHPOBAHUA

OIIK-8 - Crioco0eH oCcyIecTBIsATh
MEIarOTMYECKYI0 JICSITEIbHOCTh Ha OCHOBE
CIICHUAJIbHBIX HAYYHBIX 3HAHUHI

1. PaboTa Ha yuyeOHBIX 3aHATHSIX
2. CamocrosTenbHas pabora

5.2. Onucanue noka3arteseii U KpUTepHeB OLCHUBAHHUS KOMIIETEHIMH Ha Pa3JIM4YHBIX ITAnax
ux ¢popMUpOBaHUS, ONIMCAHME IIKAJ OLleHUBAHUS

OuennBaemsle c (l)o;;apn()[?:::nnoc Jran Onucanne Kpurepun Mxana
KOMIIeTeHIIM U ™ dopmupoBanus nmoxKasareJei OLCHUBAHUS |OLEHUBAHUS

1. Pabota Ha yueOHBIX |3HaeT: TTocemnienue,

3aHATUAX - XapaKTEPUCTUKY| KOHCIIEKT,

2. CamocTosATENbHAs  |JIMYHOCTHBIX, penieHue

pabora MeTanpeIMETHBIX u 3a/1ad,
NPEAMETHBIX  Pe3yJbTaTOB|J1a00pPaTOPHBIE
oOpa3oBaTenpHON paboTHI,
ACATCIBbHOCTHU B KOHTCKCTE B Hpe3eHTaL{I/IH,
MpeIMETHOUN 00J1acTH JOKJIa,
YmMmeert: JK3aMEH.

. -0Ka3bIBaTh aJIpECHYI0 41-60
IToporossrit
MEeIarOrMYeCKy0 IOMOIIh U
MOAAEPKKY 00YUAIOIIUMCS
OIIK-8 BJIazIeI:eT: o

- CIIOCOOHOCTBIO M OIIBITOM
IIPUMEHEHHUS B [IPEIMETHOM
00JacTH pa3IMYHBIX
C11oco00B OKa3aHus
aJIpeCcHOM Menarorniyeckomn
MTOMOIIX M TIOACPIKKA
o0yJaromumcst

1. PaGora Ha yueOHbIX | 3HaerT: Iocemenue,

. |3aHSATHAX - XapaKTepUCTUKY KOHCTIEKT, 61-100
IlponBuHyTEI 2. CamocrosiTenbHas  |IMYHOCTHEIX, pelieHne
pabota METaNpPeIMETHBIX U 3aja4,
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MNpCAMCTHBIX PE3YJIbTATOB na6opaTopHLIe

00pa3oBaTenpHOU paboThl,
JICSITEIbHOCTH B KOHTEKCTE B | MPE3CHTAINS,
MIPEeIMETHON 00IACTH; IOKJIa,
CII0COOBI OKa3aHMs JK3aMeH.
MHIUBUAYAIbHON

Ie1arorudecKoil MOMOITH 1
MOJICPKKHA 00YUArOIIAMCSI B
3aBHCHMOCTH OT MX
CIIOCOOHOCTEH,
00pazoBaTeNbHBIX
BO3MO>KHOCTEW U
MOTPEOHOCTEH.

Ymeert:

- OKa3bIBATh aJ[PECHYIO
MeIarorMIECKyI0 TIOMOIIh U
MOJIICPKKY 00YJIarOIIMCS,
B 3aBHCHMOCTH OT MX
CII0OCOOHOCTE,
00pa3oBaTENFHBIX
BO3MOKHOCTEH U
NOTpeOHOCTEH, B TpoLiecce
JTOCTHIKCHUS
MeTaHpeHMCTHLIX,
HpeZlMeTHI)IX U JIMYHOCTHBIX
pEe3yJIbTaTOB.

Buaapgeer:

- CIIOCOOHOCTBIO U OIBITOM
MIPUMEHEHHUS B IPEIMETHOM
00acTi pa3THIHBIX
CII0CO0OB OKa3aHUs
aJpeCHON Mmegarornyeckoin
TOMOILH U HOAIEPKKA
oOyJaromumcs B
3aBUCUMOCTH OT UX
CITIOCOOHOCTEH,
00pa3oBaTeNbHBIX
BO3MOKHOCTEH 1
MOTPEeOHOCTEH.

5.3. TumoBble KOHTPOJbHBbIE 3aJaHUS WJIN HHbIe MATEPHAJIbI, HEOOXOAMMBbIE /JISI OLEHKH
3HAHWIi, yMeHHUi, HABBIKOB M (MJIM) ONBITA EeATEILHOCTH, XapPaKTEPU3YIOLIUX ITaNbl (popMUpPOBaAHHUSI
KOMIIETEeHIUii B Mpo1ecce 0CBOEHNs 00Pa30BaTebHOI MPOrpaMMsbl

TemaTtuka j1adopaTopHbIX padoT
Mexanuka

Ne3. OnpeneneHue CKOPOCTH TMOJIETA MY MPH MTOMOIIH 0aJUTHCTHYECKOTO MasiTHUKA.
Ne4. ITpoBepka OCHOBHOT'O 3aKOHA IMHAMUKH Ul BPAILAIOLIUXCS TE.

No5. Mzydenne Gpuznueckoro MasiTHUKA.

Ne8. Omnpenenenue ko3¢ puienTa BHyTPEHHET0 TPEHUs XKUIKOCTH 110 MeTony CTokca.
Nel1A. M3yuenue 3aTyxaronux KoneOaHuil.

Nellb. U3yuenue siBleHUs] pe30HAHCA MPHU BBIHYXKIEHHBIX KOJIEOaHHSIX.

Nel4. Teopema IllTeitnepa.

MouJiexysipHas (pu3nKa ¥ TEPMOAUHAMHKA

No2. Onpenenenne BeTMYMHBI OTHOIIEHUS TEIIOEMKOCTEN BO3yXa MPHU MOCTOSTHHOM JABJICHUH U TIPU
MTOCTOSTHHOM 00beMe.
No7. Onpenenenue BIaXHOCTH BO3AyXa U MOCTOSHHOM MIcUXpomeTpa AccMmaHa.

JIEKTPUYECTBO
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No3. M3mepeHue conpoTUBICHUN TPOBOJHUKOB.

Ned. Onpenenenne eMKOCTH KOHIEHCATOpa 0aNIMCTUIECKIM METOIOM.

Ne6. M3ydenne 3aBUCUMOCTH MOIIIHOCTA UCTOYHHMKA TOKA OT COITPOTUBIICHHS HATPy3KH.
Nel4. M3yuenue BoapTaMIEPHON XapaKTEPUCTUKHU TOJIYIIPOBOJHUKOBOIO AUOAA.

agrODE

S

o N

10.

TeMbl AJ1 NOATOTOBKH npe3eHTaum”l

Cwutbl TpeHHSI B IPUPOJC U TEXHUKE.

IToaMIMITHUKN KAYEHUSI U CKOJIBIKEHHUSL.

['paBuTaIMs ¥ TEOMETPUIECKHE CBOMCTBA ITPOCTPAHCTBA.
Brluntanue cuin MHEPLUUU U TATOTCHHUS.

CBOOOIHBII ITOJIET B NOJISIX TATOTEHUS.

Temnosoit U JMHAMUYECKHN pacuer JBUTATEIS BHYTPEHHETO CrOpaHHus
TenoBsle ABUTATENH.

JBuratenu Ctupinunra. OG1acTi IPUMEHEHUS.

PeakTuBHbBIE ABUraTEIN U OCHOBBI paOOTHI TEIJIOBOM MAlIHBI.

Pe3ynbraThl 3KCIIEPUMEHTAIBHONW OLIEHKU 3(PPEKTUBHOCTH MPUMEHEHUs OaJUIMCTUTHOTO PAKETHOTO
TOIUIMBA B KAUECTBE CEHCUOMIM3ATOPOB B AMYJIbCHOHHBIX BB.

Pemenne oOpaTHBIX 3a7a4  TEMJIONPOBOJHOCTH JJIi  JIEMEHTOB  KOHCTPYKIMH  MPOCTOM
reOMETPHUECKON (hOPMBI

IpumepHbIe 3a1aHUsI K TeKyleMy KOHTpoJio (5 cemectp).

Bapuanr 1

IIpoToH, mpomeAmuii ycKOpsIoNIyo pa3sHOcTh noreHnuaioB U=600 B, Bieren B omHOpoIHOE
MarHutHoe noje ¢ uHaykuuen B=0,3 Tn u Havan nBUrathesl MO OKPYKHOCTU. Bpruncnuts paguyc
OKPYKHOCTH.

ITo xarymike, MHIYKTUBHOCTh KoTOpoi L=0,03 mI'n Teuer Tok cunoil 1=0,6 A. [Ipu BbIKIIOUEHUH
TOKa, OH U3MEHAETCS IPAKTHUYECKU 10 HyJs 3a BpeMs At=0,00012 c. Onpenenuts cpeHee 3HaUCHUE
BEJIMYMHBI 3.71.C. CAMOUHIYKIIMH, BOSHUKAIOIIEH B KOHTYpE.

VYpaBHEeHHE H3MEHEHHs CO BPEMEHEM pa3HOCTH MOTEHIMAJIOB Ha OOKIaJKax KOHJIEHcaTopa B

KoJIeOaTeIbHOM KOHTYpE J1aHO B BUJIE U =50c0s10* 7t Emxocts konpeHcaropa 0,1 mx®. Haiitu

JUIMHY BOJIHBI, COOTBETCTBYIOIYIO 3TOMY KOHTYpY.
BapuanT 2
OmnpenenuTh 4acToTy OOpaIlleHus 3JIEKTPOHA 110 KPYroBoi opOMTEe B MAarHUTHOM IOJI€, MAarHUTHAs
UHAYKIMs kotoporo B=0,2 Ta.
WNunyktuBHocth Katymku L=0,002 I'n. Tok ¢ wacroroit v=50 I'1, mpoTekaromuil 1Mo KaTyllke,
U3MEHSIETCA TI0 CMHYCOMJaJbHOMY 3aKOHY. UeMy paBHO cpefHee 3HauyeHHue 3.1.C. CAMOMHAYKIIMH,
BO3ZHUKAIOIIEH 3a MHTEpPBal BpEeMEHHU At, B TE€UYEHHE KOTOPOrO TOK B KaTyIIKE HM3MEHSETCS OT
MUHHMAJIBHOTO JI0 MAaKCUMAJILHOTO 3HAYCHMSI? AMIUTHTYIHOE 3HadeHue cuibl Toka lo=10 A.
WupyktuBHOCTH KosiebarenbHOro koHtypa L=0,5 mI'H. KakoBa nomkHa OBITh €MKOCTH KOHTYDA,
YTOOBI OH PE30HUPOBAI Ha JIUHY BOJIHBI A=300 M?
Bapuanr 3
DNEeKTPOH JABHKETCS B OAHOPOJHOM MAarHUTHOM mosie ¢ uHayknueit B=0,1 Tn nepnenauxynspHo
TuHUAM niosid. OnpenenuTsh cuity F, HeHCTBYIONIYI0 Ha 3JIEKTPOH CO CTOPOHBI IOJIs, €CIIU pajuyc
KpUBU3HBI TpaekTopuu r=0,5 cm.
Conenoun cedenueM S=5cm? conepsxut N=1200. VHayKius MarautHOro nosis B BHyTpu cosneHonna
nipu Toke 1=2 A paBna 0,01 Tin. Onpenenuth HHIYKTUBHOCTH L comeHounma.
Kakyio HHIyKTUBHOCTb Ha/I0 BKJIIOUUTH B KOJI€OATEIbHBIN KOHTYP, YTOOBI IPH eMKOCTH 2 MKD
MOJYy4UTh 3ByKOBYIO yactoty 1000 I'm.
Bapuanr 4
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RRO©oOo~No O~ wNE

Onpenenuth cwiny JlopeHua, IEHCTBYIOLIYIO Ha 3JIEKTPOH, BIETEBIIMU mon yriom o=30° B
MarHMTHOE T1oJe, MHAYKIMs kotoporo B=0,2 Ti. CkopocTs anekTpona V=4-10%w/c.

Pamka, momans kotopon 16 CM2, BpaIfaeTcs B OJHOPOJHOM MarHUTHOM ToJie, aenas 2 06/c. Och
BpalIeHUsl JICKUT B IUIOCKOCTH PaMKH M TEPHEHAMKYJSIpHA JMHUSAM UHAYKIuU. HanpsskeHHOCTh
MATrHUTHOT'O HOJIS H=7,96~104 A/m. Haiitn HanOonpliiee 3HaYeHUE ITOTOKA MAarHUTHON MHITYKITHH.
YpaBHCHHE HM3MEHEHHSI CO BPEMEHEM pPa3HOCTH IOTCHIIMAJIOB HAa OOKIaJKax KOHACHCATOpa B

KOJIeOaTeIbHOM KOHTYpE J1aHO B BHJIC U= 5000310472't EmkocTb konzaeHcaropa 0,1 Mx®. Haiitu

MIEPHO]] KOJICOaHHI

Bapuanrt 5
Bbuucnute paamyc Ayrd OKPY>KHOCTH, KOTOPYIO ONKCHIBAET NPOTOH B MAarHUTHOM TIOJE C
uHaykimeit B=1,5-10"2 Tu, ecau ckopocTs mpotona V=2-10%w/c.
[Mpsimoii npoBoaHUK AnuHOM |=40 cM IBUKETCS B OTHOPOJAHOM MarHMUTHOM TIOJIE CO CKOPOCThIO V=5
M/C NMEPNEeHAUKYJISPHO K JIMHUAM MHIAYKIMU. Pa3HOCTh NOTEHIMATIOB MEXAY KOHLIAMH ITPOBOJIHUKA
U=0,6 B. Berunciaute uHAyKLIKIO B MaruutHoro noss.
WNupyktuBHOCTh KosiebarenbHoro koHtypa L=0,5 mI'H. KakoBa nomkHa OBITh €MKOCTb KOHTYpA,
9TOOBI OH PE30HUPOBAI HA JUTMHY BOJHBI /=300 M?

Tembl DokIanoB

OmnpeneneHne rpaBUTaMOHHON ocTosiHHOM. OnbiThl KaBenauia.
Pacnipenenenue razoBeix MoJeKy1 o ckopoctsaM. Onbitel lTepHa.
Pacnipenenenue ra3oBpix MOJIEKYJI IO CKOPOCTAM. OTbITHI DIbAPUJIKA.

OmnerTel Maiikenbcona - Mopiu.

OmnsiTel DyKo.

SAnepnas monens atroma. @opmyina Pesepdopaa.

Onpenenenne pa3MepoB KPUCTAIIMUECKOM PEIIeTKH 110 3aJJaHHOH Jlebaerpamme.
Teopust bopa aroma Bogopoaa.

BousiHoBBI€ cBOMCTBa yacTull. Bosusl ne bpons.

0. Bomns! ne Bpoiins, tucnepcronHoe ypaBHEeHUE, (pa30Basi v rpyIIoBasi CKOPOCTH.
1. Omeritel [leBuccona, Jxxepmepa.

12. Onsbiter ToMcona u TapTakoBCKOTO.

13. Katogusle iyun. OTKpBITHE JIEKTPOHA.

14. Vizamepenue naBieHus cBeta Ha TBepbie Tena. OnwiTel JIeOenena.
15. OkcnepumenTsl Peitneca — Koysna. OTKpbITHE HEUTPHUHO.

Bonpocs! k 3k3amMeHy (MeXaHMKa, TEPMOANHAMHUKA U MOJIEKYJIsIpHast (PU3UKA)

SRR S

10.
11.

Mexannka
MarepuanbHas TOUKa U €€ KHHEMAaTHUYECKUE XapaKTEPUCTUKU. BEKTOPBI MON0KEHUS, IEPEMELLICHUS,
CKOPOCTH U yCKOpeHUs. [IpoliieHHbIN MyTh.
JIBr>KEHME TOUKH C IIOCTOSIHHBIM YCKOPEHUEM.
JIBM>KEHUE TOYKH MO OKPYKHOCTHU. Y TJIOBBIE IEPEMEIIEHHE, CKOPOCTh U YCKOPEHHUE TOUYKH.
JIBr>KEeHME TOUKH 110 OKPYKHOCTH € IMOCTOSIHHBIM YIJIOBBIM YCKOPEHUEM.
Cwnna n Macca. 3akoHBI JnHaMUKH HeroToHa.
NmMnynec MaTepuanbHOM TOYKH, HMITYJIbC CHJIBL. YPaBHEHHWE HW3MEHEHUS HMMIYJIbCa, 3aKOH
COXpAaHEHUS UMITYJIbCA.
Nmnynsc cucTeMBbl MaTEpUaIbHBIX TOYEK. YPABHEHUE WU3MEHEHHMS HMITYJIbCA, 3aKOH COXPAHEHUS
AMITYJIbCA.
LlenTp Macc cucTemsl U €ro CBOKMCTBA. J|BUKEHUE LIEHTPA MACC MO/ IEMCTBUEM BHEIIHUX CHIL.
IleHTpBI Macc TBEPIBIX TET MPOCTEUITUX (HOPM.
[IprumeHeHne 3aKOHOB COXPaHEHUS K aHaJIU3y YIIPYToro yaapa.
[IpumeHeHne 3aKOHOB COXpaHEHUS K aHAJIM3y HEYNPyroro yjaapa.
HekoncepBaruBHbie cuiibl. TpeHuEe MOKOS, CKOJIBKEHHSI M KaUeHUsl. 3HaYE€HUE TPEHUSI B MPUPOJE U
TEXHUKE.
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13.
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18.
19.
20.
21.
22,
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24,
25.
26.
27.
28.

29.
30.
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10.

11.
12.

13.

14.
15.

16.

Pa6ora cunbl. Kunetnueckas sHeprusi MaTepuaibHON TOYKU, KWHETHYECKAas SHEPTUSI CUCTEMBI.
[Tonnas MmexaHuueckasi SHEPrUst CUCTEMbI. 3aKOH COXPAHEHHSI MEXAaHUYECKOM SHEPTUH.
[ToTenunanpHble (KOHCEPBATUBHBIE) CUIIBI, TIOTEHIMAIbHAS YHEPT U CUCTEMBI.

[TosiHas sHEPrUsl MEXaHUYECKOW CUCTEMBI. 3aKOH COXPAHEHUS SHEPTUH.

[TocTynarenbHOe 1 BpanaTesibHOE JBUKEHNE TBEPAOTO Tea.

JIBr>keHue TBEPAOTO TENA OTHOCUTEIBHO HEMOABUKHOM OCcH. MOMEHT UMITYJIbCa, MOMEHT UHEPLUHU
Y KMHETHYECKasi YHEPrUs BpalaoLEerocs Tea.

OcHOBHOE ypaBHEHHE IMHAMHUKHU BPaIATEIbHOTO JIBHXKCHHUS.

MowmenTt unepuuu. Teopema llTelinepa—I roitrenca.

MomeHT nHepuuu. MOMEHTBI HHEPLMU TOHKOT'O IMCKa U KOJIbLIA.

MomeHT uHepuu. MOMEHTBI HHEPIIMU TOHKOT'O CTEPXKHS U IMPSAMOYTOJIBHOTO MapajuieenuIe 1a.
3akoH BceMupHOTro TsroreHus. CBoboaHoe nmajgenne. KocMuueckne cKopocTH.

[IpyxuHHBIA, MaTeMaTHYeCKUU, ¢uznueckuii MaaTHUKA. COOCTBEHHBIE YacTOTHI W TIEPHOIBI
KOJIeOaHUM ITUX MAaITHUKOB.

3aryxaromniue Koue0aHus, X XapaKTePUCTUKH.

BoinyxeHHbIE MEXaHUYeCcKUE KosieOaHusl. SIBlIeHnEe pe30HaHca.

Hanpsixenue, abcontoTHas U oTHOCUTeNnbHas Aeopmarun. 3akoH ['yka.

JlaBneHue B OKOSIIEHCS KUAKOCTH, CHIIa naBieHus. 3akoH [lackars.

Pacnipenenenue naBneHus ¢ BBICOTOM B IoJie TsOKECTH. BriTanmkuBaromias cuia. 3akoH Apxumena.
VYcnoBue riaBaHus Tel.

CrauroHapHO€e TeUeHUE KUIKOCTU. Y paBHEHUE bepHyum.

VYupyrue BoiHbl. YpaBHEHUE INIOCKON OeryIiei BOIHbI U €€ XapaKTePUCTUKHU.

TepmoanaaMuka U MoseKysipHast pusnuka

N3oxopubiii miporiece B uaeanbHoM rase. 3akoH [lapis. MisMeHeHne BHyTpeHHEH dHEpTrun, padoTa u
TEILIOTA IPUA 3TOM IPOLECCE.

N3006apHsbIil npouecc B uaeanbHoM rase. 3akoH [eii-Jltoccaka. I3MeHeHHe BHYTpEHHEW SHEpPruH,
paboTa u TeroTa MpH TOM MpoLIecce.

N3otepmuueckuii mpouecc B uaeanbHoM rase. 3akoH boins-Mapuotra. M3MeHeHne BHYTpeHHeEH
SHepruu, paboTa M TEmaoTa MpH 3TOM Ipolecce.

[lepBoe Hauano TepMoIMHAMUKU. BHYyTpeHHss sHeprus Kak QpyHkuus coctosHus. Pabora, Temora u
TEILIOEMKOCTb CUCTEMBI.

TermmoemMkocTh cHuCTEMBI. YenbHas H MOJSpHas TerioeMKocTd. Temmoemkoctn Cp m
Cv,uneanpHoro ra3a, ypapHenue Maiiepa.

Btopoe Hagasio TepMOIMHAMMKH /T paBHOBECHBIX IpoIieccoB. IIpuBeneHHas TemioTa U paBeHCTBO
Knay3uyca. DuTponus kak GyHKIHS COCTOSIHHUS.

Bropoe Hauano TepMOAMHAMUKY, €T0 pa3IuuHble HOPMYITHPOBKH.

Kpyroseie npoueccsl. Ilukn Kapno, ero k.m.1. Teopemsr Kapho.

AnmnabaTtHbIi iporiecc B ujaeanbHOM rasze. YpasHeHue [lyaccona. Mi3MeHeHne BHYTpeHHEN SHEPIruu,
paboTa u TeroTa MpH TOM MpolLIecce.

Tperbe nHauano tepmonuHamuku (teopema Hepncera). Hemoctmxumocts abCoONOTHOrO HyJsS
TEMIIEPATYPHI.

CBs3b SHTPONIUHU C TEPMOJUHAMUYECKON BEPOSTHOCTHIO. @opmyJia bosbiimMaHa.
MounekynsipHO-KUHETUUECKNE TIPEACTABICHNs O rasax. JlaBieHue B ra3ax, OCHOBHOE ypaBHEHHE
MOJICKYJISIpHO-KMHETHUECKOU TeopuH (B popme Kiaysuyca).

Pacnipenenenus monekyn raza mo ckopoctsam. DyHkuusa pacnpenenenuss MakcBemna. Haumbornee
BEPOATHAA, CPEIHASA U CPEAHEKBAAPATUYHASI CKOPOCTU MOJIEKYII.

Pacnpenenenue bonsimana. bapomerpuueckas popmya.

CpenHsst KHHETHYECKAask YHEPT U MOJIEKYJI I'a3a, BHYTPEHHSISI DQHEPTUs B MOJIEKYJISIPHO-KNHETHYECKON
TEOPHH.

Teopema 0 paBHOMEPHOM pAaCHpEENECHUH SHEPrHH IO cTeneHsM cBOOOnbl. CBs3b BHYTPEHHEH
SHEPI'UU U TEIUIOEMKOCTH € YHUCIIOM CTeNeHel CBOOOIbI YaCTHII.
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17.

18.

19.

20.
21.

22,

23.
24,
25.
26.

217.
28.

Asnenus auddy3un, TETUIONPOBOJIHOCTH W BHYTPEHHETO TpeHHUs (BA3KOCTH). ONBITHBIC 3aKOHBI,
OMUCBIBAIOILIUE ITH SIBJICHUSL.

Peanbnbie razsl. Kputnueckoe cocrosinve. YpaBHenue Ban-aep-Baansca. CpaBHenue nzorepm Ban-
nep-Baainbca ¢ skcnepumentoM. [IpaBuno Makcesesa.

VYpaBnenue Ban-nep-Baanbsca u kputnueckoe cocrosanue. CBsa3b MOCTOAHHBIX Ban-aep-Baanbca ¢
KPUTUYECKUMHU U MOJICKYJISIPHBIMH MapaMeTPaMHU.

BHyTpeHHss Heprus peaabHOro rasa.

@a30Bbple MEPEXOAbl KPUCTAIUI-KUAKOCTb-ap. TennoTel mnepexonoB, ypaBHeHus Kianenpona
Knaysuyca.

@a3pl u xommoHeHThl. [IpaBuno ¢a3 ['mb6ca. dazoBas auarpamMma (Auarpamma COCTOSIHUN)
KPUCTAJUI-)KUJKOCTb-11ap. TpoiiHas Touka.

BnaxxHocTp BO3ayXa, METOIbI €€ U3MEPEHUA. TOUYKA POCHI.

[ToBepxHOCTHBIN C1OW KUAKOCTU. II0BEpXHOCTHOE HATSHKEHUE, SIBICHUE CMaYUBaHUSI.

JlaBneHue o UCKpUBIIEHHON ITOBEepXHOCThI0. Dopmyita Jlamnaca. KanuuisspHble siBIeHus.
Kpucrannuueckue u amopdusie TBepable Tena. Kpucrannnyeckas pelierka, TUIBI CBS3€H YacTuIl,
CUMMETPHS KPUCTALIIOB U aHU3O0TPOTHS X (PU3UICCKUX CBOUCTBR.

TenoBble CBOMCTBA KPUCTAIIIOB, BHYTPEHHSISI SHEPTUs U TEIUIOEMKOCTb, 3aKOH J{tononra u [1tu.
XKunkue KpucTamibl, KI1acCUPHUKAIHSI 1 0OCOOCHHOCTH (PU3NIECKUX CBOMCTB.

Bonpoch! k 3k3aMeHy (371eKTPUYECTBO U MATHETH3M, ONITHKA, ATOMHAS U si/iepHas Gpu3uKa)

BHCKTpI/I‘leCTBO N Mara€Tu3sm:

1.
2.
3.

No gk

10.

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

21.
22,
23.
24,
25.

B3aumoneiictBue 3apsiioB. 3akoH Kyinona.

Onexrpuueckoe nosie. HanpspkeHHOCT aekTpuyeckoro nosst. [IpuHnun cyneprnosunuu.

Paborta snextpuyeckux cui. [loTeHIManM AIEKTPOCTATUYECKOTO TOJiA. Pa3HOCTh MOTEHIIMAJIOB.
[ToTeH1an TOYEUHBIX 3apsI0B U 3apsKEHHOM cepbl.

Teopema Octporpanckoro-I'aycca u ee npuMeHEHHeE.

Onexkrpuyeckas eMKocTb. EaunuIel emxoctu. EMKOCTD yeTMHEHHOM cdepsl.

Kongencarop. EMkocts minockoro konaeHcaropa. CoennHeHUs: KOHAEHCATOPOB.

IIpoBOAHMKY B DJIEKTPUYECKOM I10JI€. DKBUIIOTEHIIMAILHOCTH MPOBOAHUKA. HanpskeHHOCTh 1o y
€ro MOBEPXHOCTH.

ONeKTpuYecKkoe  CMelleHue  (MHAYKLUS)  3JIEKTPOCTaTU4YecKoro  moist.  Jluanekrpuueckas
MIPOHUIIAEMOCTb.

DneKTpuUYecKoe Moje B quIeKTpukax. [lonspuszanns qudaeKTpuKoB.

DHeprus 3JeKTPOCTATHUECKOTO MOJisA. DHEPrus 3apspKeHHOro KoHaeHcaropa. IlnoTHocTe sHeprum
AJIEKTPOCTATUYECKOTO TOJISL.

[TocrosunbIi 25ekTpuyeckuit Tok. [moTHOCTh TOKa. Crita Toka. EnvHUIA CHITBI TOKA.

3axoH OMa 11 ydacTKa Lenu. DIEKTPUIECKOE CONPOTUBIIEHUE U IPOBOIUMOCTb.

CoennHeHne COMPOTUBIICHUM.

3aBUCUMOCTb CONPOTHUBIIEHUSI OT TemrepaTypbl. CONPOTUBIEHUE LMIMHAPUYECKOTO MPOBOJHUKA.
JuddepenunansHas popma 3akoHa Oma.

CropoHHME cuibl. DIEKTPOABIKYIIAs cuia. 3akoH OMa I 3aMKHYTOH LIETIH.

PaboTa 1 MomHOCTE TOCTOSTHHOTO TOKA. 3akoH Jlkoyins-Jlenna B muddepennmansaoi hopme.
ITpaBuna Kupxroda.

Onexrponus. 3akoHsl Papanes.

DNeKTpUUecKuil TOK B OITynpoBogHIKaX. COOCTBEHHAs M MPUMECHAast IPOBOIUMOCTH.
B3aumoneiictBue TokoB. MaruutHoe nosie. Bektop MarHuTHOM MHAYKIMH. 3akoHbl AMiiepa u buo-
Cagapa-Jlannaca.

MarsuTHO€e noje npsiMoro, KpyroBoro ¥ COJIEHOMAAIBHOIO TOKOB.

JIBmxeHue 3apsaa B MarHuTHOM nosie. Cuina Jlopenna.

JlelicTBuE IEKTPUUECKOIO U MAarHUTHOT'O IOJIEH HA IBUXKYILMICS 3apsi.

DJeKTpoMarHuTHas MHAyKuus. 3akoH Papanes. [Ipasuio Jlenna.

SBnenue camonHAyKIUU. THAYKTUBHOCTSD.
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26. MarauTHbIe CBOMCTBa BemecTBa. HamaranueHHOCTh. MarauTHas npoHuiaeMocTs. HanpsokeHHOCTh
MarHMTHOI'O TOJIS.

27. EMKOCTb, UHIYKTUBHOCTb Y aKTUBHOE COIPOTUBIIEHUE B LIEMU IEPEMEHHOTO TOKA.

28. PaboTa 1 MOILITHOCTH IEPEMEHHOT0 TOKa. J[efiCTBYIOIIME 3HAUEHUS CUIIBI TOKA M HAIIPSDKEHHUS.

Onruka, aTOMHas U siiepHas pu3nKa:

I'eomeTprueckas onTrka. 3aKOHbI OTPAXKEHUS U IIPEJIOMIICHUS CBETA.

[TonmHOE BHYTpEHHEE OTpaKEHUE.

[Tpunuun @epma. Ontuueckuii myTb. CKOPOCTH CBETA.

3epkana. [Toctpoenne n3o0paxeHuH.

JIunzsl. [locTpoeHne n3o0paskeHMiA.

Onrtuueckas cuia. DopMysa TOHKOM JIMH3BI.

OcHoBHBIE (OTOMETPUYECKHIE BETHUNHBI.

Nutepdepennus ceera. KorepentHocTh. CriocoObl HaOI0ICHUS HHTEP(HEPEHITUN.

WuTepdepeniys B TOHKHUX IUICHKaX. 110710CH paBHOM TOIIUHBL.

Hudpakuus ceera. [Ipuamun [oiirenca-dpenens.

Hudpaxius ceera. 3oHb1 OpeHes.

I'paduueckoe cioxxenue aMuuTy 1 npu auppaxkuun Openens. 30HHbIE IUIACTUHKH.

Hudpaxus OpayHrodepa oT menu.

JudpakuuonHas pereTka.

Judpaxiust peHTTEHOBCKUX JTy4ei.

EcrecTBeHHbIH 1 OIsIpU30BaHHbIN cBeT. 3akoH Maitoca.

[longpuzanus npu OTpakeHUU OT AUAIEKTPUKOB. 3aKOH bprocrepa.

JIBoiiHOE JTyuenpeaoMiIeHue.

Bpanienue ni0ckocTy noisipu3aiui.

Tennooe nznyuyenue. 3akon Kupxroga.

TennoBoe nsnyuenue. 3akonsl Credana-bonbivmana u Buna. ®@opmyna [lnanka.

OnTHyeckasi IUPOMETPHUSL.

®oro3ddexT. 3akoHbI BHENTHETO PoTodPPerTa. DOTOYMHOKUTEIH.

BHyTpeHHMI 1 BEeHTUIIBHBINA (OTOdPPEKTHI.

OHeprus u umnyiasc poroHa. Dpdext KomnroHa.

OmnsiThl Pesepdopaa no paccesnuto anspa-yactuil. SaepHas Mosienb aToMa.

[Toctynatel bopa. Teopust atroma Bogopoaa.

KBanrtoBbie uncna. [Ipunnun [aynn.

3anoiHeHue MEeKTPOHHbIX 00o10uek. Tabnua Menaeneena.

PagnoakTuBHOCTE. 3aKOH paJuOAaKTUBHOTIO paclaja.

Crpoenue sapa. OTKpbITHE IPOTOHA U HEUTPOHA.

SnepHble peakuuu. DHeprus cBszu. JledekT macc.
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5.4. MeTonnueckne MaTepHaJibl, ONpeAe/sOMMe NPONEeAYPbl OLCHMBAHUSI 3HAHUH, YMEHHUH,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3YyIIHMX 3TaNbl (POPMHPOBAHUSA KOMIIETEHIUH

OneHrMBaHUE CTENEHW OCBOCHHUSA OOYYarOIIMMUCS JTUCHMIUIMHBI OCYIIECTBISETCS Ha OCHOBE
«ITonmoxxeHne 0 OATLHO-PEUTHHTOBON CUCTEME OIICHKU YCTIEBAEMOCTH CTY/IeHTOB MI'OY ».

ConocTaBUMOCTh PEHTHHIOBBIX IIOKa3aTesiel CTyJAeHTa 10 pa3HbIM JUCHMIUIMHaM U bamnpHO-
PEUTHHIOBOM CHCTEMBI OLIEHKH YCIIEBAEMOCTHU CTYACHTOB 00€CIIeYrBaeTCs MPUHATHEM €IMHOI0 MEXaHU3Ma
OLIEHKM 3HaHUIl CTYAEHTOB, BBIPQXEHHOro B Oaax, coriacHo koropomy 100 GamnoB - 3TO MOJHOE
YCBOEGHHE 3HAHUM MO y4eOHOM TUCIUILIMHE, COOTBETCTBYIOIIEE TPEOOBAHUAM yUeOHON IPOrpPaMMBI.

MaxkcuManbHBIH pe3ysbTaT, KOTOPBIH MOXKET ObITh JOCTHUTHYT CTYACHTOM MO Kaxaomy u3 biokos
perTuHroBoOM oreHku — 100 6aoB.

[IIkana cOOTBETCTBUS PEUTUHTOBBIX OLIEHOK MATHOAUIbHBIM orleHKaM: 100 — 81 6amioB - «OTAMYHO»
(5); 80 — 61 GammoB - «xopomoy» (4); 60 - 41 GamioB - «ymoBieTBOpuTeIbHO» (3); M0 40 OamIoB -
«HEYJIOBJICTBOPUTEIHHON.

OTtBer oOyuaromierocss Ha OHK3aMEHE WJIM 3a4éTe OLIEHUBAEeTCs B Oaljlax C Y4YeTOM IIKAaJbl
COOTBETCTBUS PEUTUHTOBBIX OLICHOK MATHOAIILHBIM OLIEHKAM.
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O1eHKa 110 5-0aJUTbHON CUCTEME

Ouenka 1o 100-0aipHON cucteMe

5 | oTMyHO 81 -100

4 | xopoio 61 - 80 3aYTEHO
3 | yIOBIETBOPUTEIEHO 41-60

2 | HEYJIOBJIETBOPUTEIHLHO 0-40 HE 3a4TEHO

B 9K3aMCHAIIUOHHYIO BCAOMOCTbH H 3a4YCTHYIO KHHWIKKY BBICTABJIAOTCA OLICHKU IIO IATHOAIIIEHOM
mKajJc 1 peﬁTHHFOBBIe OLICHKH B Oanax.

HpI/I IMOJIYUYCHHUHN CTYACHTOM Ha 3K3aMCHC WJIU 3auéTe HGYI[OBHGTBOPHTCHBHOFI OLICHKHK B BCIOMOCTbH

BBICTABJISIETCSl PEUTHHIOBas oLeHKa B Oamnax (<40 GaiioB), COOTBETCTBYOIAs (PaKTHUECKUM 3HAHUAM
(oTBETy) CTyJEHTA.

Kputepun oueHKH 3HAHUNA CTYJEHTOB B paMKaX KaXJ0H y4eOHOM JUCHUIUIMHBI WM TPYII

JTUCIWIUIAH BBIPA0ATHIBAIOTCS IMPETOaBaTeNIIMUA COTJIACOBAHHO HAa Kadeapax YHHBEPCUTETa HUCXOIS W3
TpeboBaHui 00pa30BaATEIBHBIX CTAHIAPTOB.

[Ipouenypa olieHMBaHUs 3HAHUI U YMEHUN COCTOUT U3 CIECAYIOIIMN COCTABHBIX AJIEMEHTOB:

1) yuer mocemaeMoCTH JICKIMOHHBIX M J1A0OPaTOPHBIX 3aHATHH OCYLIECTBISIETCS IO BEIOMOCTH,
MPEJCTaBICHHON HIXKeE B (hOpMe TaOIIUIIBL;
2) TeKyUIMi KOHTPOIIb.

Hanpasnenune: @U3MKa

MockoBckHii rocyaapcTBeHHbIN 00,1aCTHOW YHUBEPCHTET
BenomocTs yueTa mocemeHust
DuzuKo-MmaTeMaTu4ecknii pakyjabTeT

Jlucrurniuna:
I'pymma Ne
[IpemonaBaTemns:
Ne dammmg U.0. TTocemenue 3anaTuit Utoro
I/ | CTyIeHTa %
1 2 3 4 | | . 18
1. + - + - + 61
2. - + |+ + + 66

Hanpasnenue: OU3MKa

MockoBckMii roCcyAapCcTBeHHbIH 00J1aCTHON YHUBEPCUTET
BexomocThb yyeTra Tekyllel ycneBaeMOCTH
Duznko-MaTeMaTuyeckuii paxkyabrer

Jucuurivaa:
I'pynna Ne
IIpenonaBares:
Ne |@amunnus Cymma 6amtoB, HAOpaHHBIX B CEMECTpPE Otme| Iloamucsr | O6ma | Utorosas ouenka | ITommuch
n/n|1.0. [oceme | Pemenu | Jla6opa | Koncne |[Ipesent| Joxnan | TK@ | MPCHOAAB. 1 udp| MMpomuce |TPCHOAABAT
HHME |e€3amay |TOpHBIE | KT anys 06 cymma |, eIt
pPaBoTEI 9K3a 0asn0
110 10 MeHe B
1o 10 | 6amos 710 40 Ho 100
n0 10 | 6amnos Jo 10 1010 |go10 |6amn Gaon
6armIoB damnos | 6amtos |6ammos | OB
2.
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[Tocenienue 3aHsATH:

8-10 6annoB, ecau cryaeHT nocetudt 71-90% oT Bcex 3aHATHI

5-7 6anna, ecau ctyaeHt nocetui 51-70% oT Beex 3aHATHIA

2-4 6anna, ecau ctyaeHt nmocetui 31-50% oT Beex 3aHATHIA

0-1 GamtoB, eciu U3 Beex 3aHATHH cTyaeHT nocetmt 0-30% 3aHsaTwii

Pemienue 3amau:

8-10 6annoB, ecinu ctyaeHT pemnia 71-90% oT Bcex 3agaq
5-7 6anna, ecnu ctyneHt pemma 51-70% ot Bcex 3aaa4
2-4 Ganna, ecnu ctyaeHt peuni 31-50% ot Beex 3amau
0-1 6annog, ecnu crynent pemmi 0-30% ot Bcex 3ama4

Brimonnenne 1abopaTopHbIX padoT:

8-10 GamoB., ecnu cTyaeHT BeIOIHII 71-90% oT Bcex 1abopaTOpHBIX padoT
5-7 6anna, ecau cTyaeHT BeIIOTHUA 51-70% OT Bcex mabopaTopHBIX padboT
2-4 Ganna, ecau cTyAeHT BeIIOTHUI 31-50% OT Bcex mabopaTopHBIX paboT
0-1 6amnos, ecnu cryaenT BomonHuI 0-30% ot Bcex 1ab0paTOpHBIX padoT

BrinonHenue npe3eHTaum:

8-10 GamoB, eciu cTyeHT BbIoaHUI 71-90% oT Bcex noMamHux padot
5-7 6anna, ecnu cTyaeHT BbInoaHUI 51-70% oT Beex goMamHux padbot
2-4 Gana, eciu cTyAeHT BeIMOTHWI 31-50% OT Bcex moManHux padboT
0-1 6amoB, ecu ctyaeHT BimosHWI 0-30% OT BeceX JoMamHuX paboT

Hanwucanue noknana:

8-10 GamnoB, eciv CTyACHT 0TOOpasmi B nokiane 71-90% BeIOpaHHO# TeMbl
5-7 GannoB, eciu cTyieHT oToOpa3mi B qokiazne 51-70% BoIOpaHHOM TEMBI
2-4 GannoB, eciu cTyIeHT oToOpa3mi B qokiazne 31-50% BrIOpaHHOM TEMBI
0-1 6amnnos, ecim ctyneHT oToOpasmi B Aokiaazae 0-30% BHIOpaHHON TEMBI

Hamnucanue koHcnexra:

8-10 6annoB., eciu cTyaeHT 0ToOpa3mi B koHcmekTe 71-90% Bcex Tem
5-7 GanoB, eciu cTyneHT oToOpas3mi B koHcnekTe 51-70% Bcex Tem
2-4 GannoB, eciu CTyIGHT 0ToOpa3ui B KoHcrekTe 31-50% Bcex Tem
0-1 GamoB, ecu ctyneHT otoOpa3wi B koHcniekTe 0-30% Bcex Tem

CTpyKTypa olleHMBaHHUS IK3aMEHAIIHOHHOTO OTBETA

YpOBHU OllcCHMBaHUS Kpurepun oneHuBanus BaJubl
Boicoxuti [TonHBIC ¥ TOYHBIE OTBETHI Ha JABa BOMPOCA YK3aMEHAIIMOHHOTO

6unera. CBoOomHOE BIAaJCHWE OCHOBHBIMH TEPMHUHAMH H

MOHATHUSAMH Kypca; MOCIIE0BaTENbHOE U JIOTHYHOE U3JI0KEHHUE 32-40

Martepuajia Kypca; 3aKOHUYCHHBIC BbIBOJAbI U O606III€HI/I$I 1o
TEME BOIIPOCOB; HCYEPIIBIBAIOIINE OTBCTHI Ha BOIIPOCHI IIPHU
caadyc 3K3aMCHa.

Onmumanvhbli [NonHbIe ¥ TOYHBIE OTBETHI Ha JBa BOIPOCA HK3aMEHAIIMOHHOTO
Ownera. 3HaHHME OCHOBHBIX TEPMHHOB M TOHSTHH Kypca;
MOCIEI0BATENbHOE H3JI0KEHUE MaTepHuala Kypca; yMEHUe 22-31
(dhopMyHpOBaTh HEKOTOpPHIE OOOOIIEHHS 1O TEME BOMPOCOB;
JIOCTaTOYHO TIOJIHBIE OTBETHI Ha BOIPOCHI IPH cllade DK3aMeHa.

Yooenemeopumenvuulii ITonHBIN ¥ TOYHBII OTBET HAa OJWH BOMIPOC 3K3aMEHAIIMOHHOTO
Owteta. YIOBJIETBOPHUTEIHHOE 3HAHWE OCHOBHBIX TEPMHUHOB H
MOHATHA Kypca; yAOBICTBOPUTEIHHOEC 3HAHWUE M BIIaJICHUE 12-21
METOaMHd H CpPEICTBAMHU pEIIeHWs 3aaad; HEeIO0CTaTOYHO
MOCJICZIOBATENIbHOE U3JIOKEHUE MaTepHalia Kypca;, YMEHHE
(hOpMYIHPOBATh OTHACIBHBIC BBIBOABI M OOOOINCHHS MO TEME
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BOIIPOCOB.

Heyoosenemsopumenvhbiii [onmHpI# ¥ TOYHBIN OTBET HA OJUH BOIPOC IK3aMEHAIIMOHHOTO
Ouiera U MeHee. 0-11

6. YHEBHO-METOIUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUIIVINHbI

6.1. OcHoBHas uTEpaTypa

1. CasenbeB U.B. Kypc o6mieit pusukn: yued. mocodue: B 3-x 1. / M. B. CaBenbes. — 15-¢ u3n.,
crepeot. — CI16: JIanp, 2019. — TekcT: HENOCPEACTBEHHBIM.

2. Tpodumona, T.U. Kypc dusuku [Tekcrt] : ¢ mpumepamu perieHus 3a1a4 : y9eOHUK s
By30B B 2-x T. T.1 / T. U. Tpodumona, A. B. @upcos. - M.: Knopyc, 2015. - 584c. — TekcT:
HENOCPEICTBEHHBIH.

3. Tpodpumona, T.U. Kypc dusuku [TekcT] : ¢ mpuMepamMu perieHus 3a/1a4 : Y9eOHUK ISt
By30B B 2-X T. T.2 / T. 1. Tpodumora, A. B. ®upcos. - M. : Knopyc, 2015. - 378c. — Tekcr:
HEIIOCPEICTBEHHBIMN.

4. CasenneB U.B. Kypc o6meii pusuku: yueb. mocobue: B 3-x 1. / M. B. CaBenbes. — 15-¢ u3n.,
ctepeot. — CI16: Jlanp, 2019. — TekcT: HenoCpeACTBEHHBIM.

5. Casenbes, U.B. Kypc obmeit pusuxu: yuebnoe nocodue: B 3 Tomax / 1.B. CasenbeB. —
Canxkr-IlerepOypr: Jlans, [6. r.]. — Tom 1 : Mexanuka. MonexymnspHas ¢pusuka — 2019. —
436 c. — ISBN 978-5-8114-3988-1. — URL.: https://e.lanbook.com/book/113944 (nata
obpamienust: 18.07.2019). — Pexum goctyna: [Jisi aBTOPU3. MOJIb30BaTEICH IIEKTPOHHO-
oubnuoreynas cucrema «Jlauby». — TeKCT: 3MEKTPOHHBIH.

6. Casennes, U.B. Kypc oOmieii ¢pusuku: yuednoe mocodue : B 3 romax / U.B. CaBenbeB. —
Cankr-IlerepOypr: Jlans, [0. r.]. — Towm 2 : DnekTpuyecTBo U MaruetusM. Bonnbl. Ontuka
— 2019. — 500 c. — ISBN 978-5-8114-3989-8. — URL.:
https://e.lanbook.com/book/113945 (mata obpamenus: 18.07.2019). — Pexum nocrtymna: ams
aBTOPH3. TOJIb30BATENICH DIEKTPOHHO-0NOMMOTeuHast cuctema «Jlauby. — Tekcr:
JJIEKTPOHHBIN

7. Cagenbes, U.B. Kypc obuelt ¢puzuku: yueOHoe nocobue: B 3 tomax / 11.B. CaBenbeB. —
Cankr-IlerepOypr: Jlans, [6. r.]. — Tom 3: KBanToBas ontuka. ATomHas ¢usnka. Ousnka
TBepaoro Tena. du3uka aTOMHOTO spa U deMeHTapHbIX gacTul] — 2018. — 320 c. — ISBN
978-5-8114-0632-6. — URL.: https://e.lanbook.com/book/106893 (mata oOparieHwus:
18.07.2019). — Pexxum pocTyna: 11 aBTOPH3. MOJIb30BaTeNel DIEeKTPOHHO-OMOIHOTeUHAs
cucrema «JIap». — TEKCT: 3JEKTPOHHBIN

6.2. lonotHuTEIBHAS IUTEPATYPA

1. banuraueB 10.A. ®dyHnaMeHTaIbHBIE YKCTIEPUMEHTHI (Gu3uKU: Kypc aekuuii / F0. A. bamuaues, 1. JI.
borganos. - M.: IEHAH/I, 2012. - 240c. — TekcT: HEnocpeICTBEHHBIN.

Bonskenmreitn B.C. CoopHuk 3amad mo obmemy kypcy ¢usuku [Tekcr]| : yued. mocobue s
BTY30B / Bonbkenmteitn B.C. - 12-e u3z.,ucmpas. - M.: Hayka, 1996. - 400c.

UYepto A.I'., BopobreB A.A. 3anaunuk no obueit pusuke. M., «Hayka», 2001.

Komkun, H.W. Dnemenrapnast ¢usuka [Texcr] : cipaBounnk / Komxua H.U. - M.: Hayka, 1991. - 240c.
MartgeeB A.H. Mexanunka u teopust oTHocutenbHOCTH. M. Hayka 2003.

Wnbun B.A. Uctopus ¢usuku: yued. mocobue st By3oB / B. A. Unbun. - M.: Akanemus, 2003. -
272¢. — TekcT: HeMOCPEACTBEHHBIMN.

Crnacckuii b.U. Uctopus ¢usuku, T. 1, 2. M., 1977.

8. Cmacckuit b.1. ®u3nka B ee pazsutun. M., 1979.
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6.3. Pecypchbl nHGOPMALIMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn ""UHTepHeT"

1. http://mgou.ru/index.php?option=com content&task=view&id=48&Itemid=614
2. Hayunas snextponHas 6ubnmroreka http://elibrary.ru
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7. METOAUYECKHUE YKA3AHUA 110 OCBOEHHUIO JUCHUIIJINHBI

1. I'panr T.H., Xomuna C.A. Meroaudyeckue peKOMEHIAIMA II0 IPOBEACHUIO
JICKIITMOHHBIX 3aHSITHH.

2.I'panp T.H., Xomuna C.A. Meroauueckue peKOMEHJAlUKM 00 OpraHu3aluu
BBITIOJTHEHHUS U 3aIIUTHI KyPCOBOM paOOTHI.

3.I'panp T.H., Xommna C.A. Meroauueckue pPEKOMEHJAIMK IO MPOBEIACHUIO
71a00pATOPHBIX U MTPAKTUYECKUX 3aHITHH.

8. HHOOPMALIMOHHBIE TEXHOJOI'MHU JJISI OCYIECTBJIEHUSI OBPA3OBATEJILHOI'O
MPOLIECCA O JUCHUILJIMHE

JIMeH3MOHHOEe MPOrpaMMHOe o0ecreYeHne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmManuoHHbIE CIPABOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «Koncynprantl Lirocy

IIpogeccunonabHbIe 0a3bI JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBI

MatepuanbHO-TEXHUYECKOE 00ecTiedeHe TUCIIUIIMHBI BKIIIOYAET B CeOs:

- y4yeOHbIE ayJIUTOpPUHU JUIsI TPOBEIACHMS 3aHATUN JIEKIIMOHHOTO M CEMUHApCKOIro THIIA,
KypCOBOTO  NPOEKTUPOBAaHUS  (BBIIOJHEHUS  KYypCOBBIX  paboT), TIpPyHHOBBIX U
VHAMBUAYAIbHbIX KOHCYJbTallMd, TEKYIIEro KOHTPOJISI M IMPOMEKYTOYHOM aTTecTalluu,
YKOMITJIEKTOBaHHBIE YU4eOHOU MeOeIbI0, JOCKOH, TEMOHCTPAIIMOHHBIM 000PYI0OBaHUEM.

- TIOMEIIECHUS JJII CaMOCTOSATEIHLHOW pPabOThl, YKOMIUICKTOBAaHHBIC Y4YEOHOU MeOelnblo,
MEPCOHAJIbHBIMU KOMIIBIOTEpAMHU C MOAKIIOYEHHUEM K cetu MHTepHeT u obecniedeHuem
J0CTyna K DJIEKTPOHHBIM  OuMONMOTEKaM U B DJIEKTPOHHYIO  MH(OPMAIMOHHO-
obpazoBatenpHyto cpeny MI'OY;

- TIOMENIEHWS Il XpaHeHuss U Npo(UIAKTUYECKOro OOCIy)XMBaHUS Y4eOHOTro
o0oOpyoBaHusl,  YKOMIUIEKTOBaHHble  MeOenbto  (mkadpl/cTemnaxu),  Habopamu
JEMOHCTPAIMOHHOTO 000PYI0BAHUS U YU€OHO-HATJISIIHBIMU TTOCOOUSIMU;

- nrabopaTopus, OCHAIIICHHAsI TA0OPATOPHBIM 000PYI0OBAHUEM:

JIaGopaTopHble CTEHABI AJIs1 U3YUYEHHUS MOJIYIPOBOJIHUKOBBIX TPHOOPOB.

JIabopaTOpHBIi CTEHT JUIsl U3YYEHHS AHAJIOTOBBIX YCTPOUCTB.

JIaGopartopusbie creHabl yHuBepcanbubie OABT st u3yueHus HuppoBbIX yCTPOUCTB.
KoMmieKk sl 31eKTporu3MepUTeIbHBIX TPUOOPOB.

NHTepakTuBHAsA JOCKA.

MyJIbTUMETUUHBIA TTPOEKTOP.
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VYcTaHoBKM JUisi U3MEpPEHHUs (POKYCHOrO PACCTOSHMS JIMH3 W BUAUMOTO YBEITUYEHUS
ONTHUYECKUX MPUOOPOB

DKCIepUMEHTaIbHAsl YCTAHOBKA IO ONPEEICHUI0 CKOPOCTH MOJIETA ITYJIN

JlaGopaTopHbIil CTeH T IS ONIPEACIICHUS] OCHOBHBIX 3aKOHOB IMHAMUKHU

JlaGopaTopHbIil CTEH AJISI U3yYSHUS 3aTyXaroIUX KOJIeOaHui

DKcnepruMeHTaIbHASI YCTaHOBKA 10 oNpeeeHuto nokasareis [lyaccona Bo3ayxa
DKcnepruMEHTAIbHASL YCTaHOBKA 110 ONPEEICHUIO BIAKHOCTH BO3/1yXa
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