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AHHOTanMs pado4yeid NPOrpamMMbl AU CHUATIIAHBI

Hucuuninna  «®Dusukay  BXOOUT B 00s43amenvHyro 4acTh
(OyHmameHTaIbHBIA MOAYJIb) 00Opa3oBaTEILHON MpPOrpaMMbl  Oakxanaspuam 1O
Harnpasyieauto 05.03.02.reorpadus UDUYP.

JluctunnmHa — peanu3yeTcss Ha - dKojoro-reorpaduyueckoM  (akyIbTeTe
NDOUYP xadenpoit obmient Gpusnku.

CopeprkaHne TUCIMIUIMHBI OXBATHIBAET KPYT BOIMIPOCOB, CBSI3aHHBIX C KYPCOM

buszuku 11 reorpados.

JluctumuinHa HarelieHa Ha (OPMHUPOBAHWE CIICIYIOIIMX KOMIICTCHIIHIA
BBITTYCKHUKA: 0buenpogpeccuonanvrvix: OIMK-1.

[IpennogaBanue OUCHUIUIMHBI NPEIYCMAaTPUBAET IPOBEACHHUE CIEAYIOIIMNX
BUJIOB Y4€OHBIX 3aHATHUIH: Jexyuu, nabdopamopHvle 3aHAMUSL U CAMOCMOAMENbHAS

paboma.

PabGouass mporpaMma  AMCHMIUIMHBI — TpEAycMaTpuUBaeT  IMPOBEIEHUE
CIIEYIOIIMX BHUJOB KOHTPOJISI yCIIEBAaeMOCTH B (GoOpMe KommpoavHas paboma,
KOJLIOKBUYM U Np. N IPOMEXYTOUYHBIM KOHTPOJIb B PopMe 3auema.

OO0BeM JUCIHUITIIMHBI 3 3a4CTHBIX CAMHHUI, B TOM YHUCJIC B aKaACMHNYCCKHUX

gacax 110 BuaaM y‘{e6HI>IX 3aHSATUM

Cemectp

YuebHble 3aHATHA dopma
B TOM Yncne: I'IpOMG)KVTOHHOVI
KoHTaKTHaa paboTa obyuatowmxca c npenogasatenem | CPC, B aTrecrtaumu
o N3 HUX TOM (3auer,
3 g NeKy, | Nlabopat | Mpaktu | KCP | KoHcynbT | Yncne | AvddepeHumpos
® @ uu OpHble ecKkue auum 3K3am aHHbIA 3ayerT,
3aHATHUA 3aHATHUA eH 9K3aMeH
1 108 | 36 | 18 18 72 3ayer




1.1lean ocBOGHHA AUCHMILIMHBI

Hemamu ocBoeHMs uCHMIUIMHBL «DuU3KKa» ABISIOTCS: IOJYyYEHHUE
0a30BBIX 3HAHUW MO Pa3IUYHBIM paszjenaM (PU3MKU, a Takke (popMHUpoBaHHE Y
CTYJICHTOB CHCTEMbl 3HAaHWWA MO OOIe  KJIaccHMYecKko  (JJOKBAHTOBOM
HEPENSTUBUCTCKON) (hU3HKE, B YACTHOCTH, 10 MEXAaHUKE, MOJIEKYJISIPHON (U3UKe,
JIEKTPOMArHETU3MY M ONTHKE, 10 CTPOEHUIO aTOMa M TBEPABIX TEJ, MO CBSI3U
MEXIy OJKOJOorue u (Qu3ukoill, yMEeHMH KayeCTBEHHO M KOJIMYECTBEHHO
aHAM3UPOBATh CUTYyalluu, (HOPMUPOBAHME YMEHHH pelIaTh 3ajJadyd U CTaBUTh
NPOCTEUIINI 3KCIEPUMEHT, HCIIONb30BaTh KOMIIBIOTEP I MAaTEMaTUYECKOIro
MOJICJIMPOBAHUSl TMPOIIECCOB, HEOOXOAMMBIX Ui TMOHMMAHUA W JajbHEHIIero
U3YYEHUS Pa3IMYHbIX 001acTeil ecTeCTBO3HAHUS.

JlaHHBIN Kypc onupaercs Ha Takhe JAUCLMILUIUHBI, U3YYEHHBIE CTYJIEHTaMU
paHee, Kak MaTemMaThka U (U3HKa CPEIHHUX IIKOJI. B mporecce uzydenus u
OCBOCHHS 3aKOHOB (DM3UKH BbIPAOATHIBAIOTCA HABBIKM M YMEHHS IO3BOJISIOIINE
OCMBICITUTh U CMOJIENIMPOBATh NPUPOJIHBIE SIBJICHUS B JAOOPATOPHBIX YCIOBUSIX.

B yciioBHSX MHTEHCUBHOTO HAYyYHO-TEXHUYECKOTO Mporpecca U TpeOOBaHUS

PE3KOro TOBBIIIEHUS YPOBHS €CTECTBEHHOHAyyHOro oOpa3oBaHHUs TpeOyer
U3y4EHHUE IUCIUIUINH, COCTaBISIOUMX (PyHAAMEHT COBPEMEHHOIO yueHHus 00
OKpY’KaroIeM MUDPE.

N3yuenue (u3uku pacmmpser oOIMKA KPYyro3op, pa3BUBAET KPUTUYECKHIM
NOAXOJ K aHaJu3y HE TOJIBKO SIBJICHMM B JKMBOW M HEXKHWBOW NPUPOJE, HO U
3aKOHOMEPHOCTEN pa3BUTHUs OOILECTBA.

[Ipu npoxoxaeHun Kypca (U3MKH HAEH KIACCHYECKOW M COBPEMEHHOM
($u3MKK paccMaTpUBaIOTCA B KoMILiekce. M3ydeHue TeopeTHuecKHX BOIIPOCOB
(Gu3MKK, KOTOpPbIE B OCHOBHOM COCpPEIOTOYEHbl B JIEKLIMOHHOM Kypce,
JOTIOJIHSIOTCSL pabOTON CTYJEHTOB B (PM3MUYECKOH J1abopaTopuu, Ha CEMHHApax,
CaMOCTOSITENIbHOM paboTOM, a TaKkKe y4acTHEM B KPYyKKax.

Heap aucuMmiMHbl: (QOPMUPOBAHUE Yy CTYIEHTOB CHUCTEMBl 3HAHUU 10
oOuieil kinaccuyecko (AOKBAaHTOBOM, HEPENATUBUCTCKOM) (U3UKE, B YACTHOCTH,
0 MEXaHWKE, MOJIEKYJSIPHON (U3HKEe, 3JIEKTPOMArHETU3MY M OINTHUKE, IO
CTPOCHHIO aToMa M TBEPABIX TEN, MO CBS3M MEXAYy MaTeMaTUKONW M (DU3HKOMH,
VCIIOJIb30BAaHNN MAaTEMATHYECKUX METOJOB B €CTECTBO3HAHHMM, a TAKXKE YMEHUU
Ka4yeCTBEHHO H KOJMYECTBEHHO AaHAIU3WPOBATh CHUTyaluHd, (OPMUPOBAHHE
YMEHUM pelmaTh 3a4a4d M CTaBUTh INPOCTEUININNA 3KCIEPUMEHT, HCIIOIb30BaTh
KOMIBIOTEP AJII MaTeMaTUYeCKOTO MOJEIUPOBAaHUS IPOLIECCOB, HEOOXOIMMBIX
JUIs MIOHUMAaHMSI U JaJIbHEHIIEro U3y4eHHs pa3InyHbIX 00JIacTel ecTeCTBO3HAHUS.



3agauy AMCHUIIINHDBI:

e cdopMHpOBaTh NOHMMAaHUE POJIU (U3MKH B €CTECTBEHHOHAYYHOM
00pa30BaHUU CTICITUATUCTA;

® 1I0Ka3aTh MHTErpaluio (U3MKO-MAaTEMATUUYECKUX 3HAaHUM U poJib
MaTeMaTHKU B OPMUPOBAHUHU OA30BBIX 3HAHUM 1O (PU3UKE;

® 03HAKOMHUTH C OCHOBHBIMH MOHATHSAMH, OMPEICICHUAMU, BETUUMHAMU
Y €IMHULIAMU UX U3MEPEHUS;

e o00ecreynTh YCBOEGHHE OCHOBHBIX INPUHIUIIOB ONWCAHUS SBICHUN H
IIPOLIECCOB: YPABHEHUH JIBUKECHUS, TIOJIEU CUJI, YPABHEHUW COCTOSHUS;

e c(hopMUpOBATh MIPEICTABICHUE O 3aKOHAX COXPAHEHUS B PU3UKE;

e jarh oOllee NPEACTaBICHHE O pa3IUYUM OINUCAHUS JIBYX THIIOB
00BEKTOB MPUPOJIBI — KOPIYCKYJISIPHBIX U BOJHOBBIX;

® 03HAKOMHTb C PEIICHUEM YpaBHEHUI IBIKEHUS HAa KOMITbIOTEpE;

e cdopMupoBaTb OCHOBHBIE yMEHMS M  HaBbIKH  paboThl ¢
U3MEPUTENbHBIMU ~ MHCTpYMEHTaMH H  mpubopamu, 00paboTKu
pe3yNbTaTOB  J1a0OpaTOPHBIX pabOT W WX aHalu3a, pelIeHUs
OPUKIATHBIX — 337ady, MNPUMEHEHUS (PU3NYECKHMX 3aKOHOB ISt
0OBSICHEHHI MPUPOJTHBIX MPOIIECCOB U SIBICHHIMA.

2.Mecto aucuumiaudbl B cTpykrype OIIOII 6akanaBpuara

JlucuMiinHa —peanu3yeTrcs Ha  3KoJoro-reorpauyeckoMm  (axkyJsbTeTe
NOUYP xadenpoit puznueckon 31eKTPOHUKH.
HNuciuminHa «®u3uKa» BXOJUT B 00sA3aTelNbHbIA KOMIIOHEHT I[MKJa

€CTEeCTBEHHO-Hay4YHbIX U MaTeMatndyeckux (EHuM) mno nanpasinenuto 05.03.02.
«I"eorpadusi»

Jna  u3zyuenusa oOucuyunaunvl «QDusukay cmyoeHm 00J1HCeH 3HAMb:
OCHOBHBIE TOHSTHUS W METOAbl MAaTEeMaTHYECKOrO0 aHaIW3a, JIMHEHHON anreOphl,
JTUCKPETHOM MaTeMaTuku; au(depeHIMaibHOE W HWHTErpajibHOE HCUYHUCICHUS;
rapMoHUYeCKUil aHanu3; aAuddepeHImaibHble ypaBHEHUS; YUCICHHBIE METOJbI;
(YHKIIUM KOMIUIEKCHOTO TIEPEMEHHOI0; 3JIEMEHThl (YHKIIMOHAJIBHOTO aHalln3a;
BEPOSATHOCTh U CTATUCTHUKY; CIy4YalHbIE MPOILIECCHI;, CTATUCTUYECKOE OLCHUBAHUE
U TIPOBEPKY THUIOTE3; CTATUCTHYECKHUE METOJbI 00paOOTKU HKCIIEPUMEHTATBHBIX
JAHHBIX; MaTeMaThudeckue MmeTojbl B Ouonoruu. I[lonsitue wuHbOpmaluy;
MpoTrpaMMHBIE CpEACTBAa OpraHu3alud HHGOPMAIUOHHBIX IPOIECCOB; MOJEIH
penieHus (yHKITMOHATBHBIX u BBIYUCITUTEIBHBIX 3aj1ad; SI3BIKU
MporpaMMHUpPOBaHus; 0a3bl JAaHHBIX; JIOKaJdbHbIE U TJoOanbHBIE ceTu DBM;
METO/IbI 3aIUTHI HH(POpMALIIH.



Onucanue JOrMYECKON W COePKATEIbHO-METOAUYECKOH B3aIMOCBA3H C
apyrumu yactamMu OINOII (nucuunmiinHaMu, MOIYJISIMH, IPAKTHKAMM)

SABNsASICH CaMOCTOSITEIBHOM Y4eOHOW JUCIUIUIMHOM, Kypc (U3UKH, HE
OTOpBaH OT JAPYruxX AucHUIUIMH. HaoOGopoT, cyiiecTByeT MexAUCHUILTHHApHAS
cBsi3b. Hampumep, ucropus ¢Gu3MKHM, Kak HAyKH, Jae€T MHOTO MPEKPaCHBIX
IPUMEPOB TAKOT'O POAA.

N3ydyenue cTpoeHus BellecTBa B Kypce (PU3UKM MOJIBOAUT K MOHUMAHHUIO
CTPOEHHS U CHOCOOOB HMCCIEAOBAHUS KPYIHBIX OMOMOJIEKYI, (pyHIaMEHTAIbHbIX
MOJIO’KEHUN MOJIEKYJIIPHOW OMOJIOTHH, FTeHETUYECKOTO KoJia U T.J. DTO cOIMKaer
Kypc QU3HUKHU U KypChl 001el OMOJIOTUN U TCHETHKHU.

Huxe cnepytoT HEKOTOpbIE pa3bsiCHEHUS, KOTOPbIE SBIISIIOTCS BaXKHBIMHU JISI
NOHUMAaHUS TOT0, KAKHE YUCTO (PU3NYECKHE MOMEHTBI OCOOEHHO OTMEYaeTcs Mpu
MPOXO’KJIEHUU TOTO WJIA UHOTO pa3fena.

B teme "Kunemamuxa" mOKa3bIBalOTCSI MHOr000Opa3ue HCHOJIb3YEMBIX B
(bu3MKe CHCTEM KOOpJMHAT, KaK MPOUCXOJUT IMEPEXO0Jl OT ONUCAHUS JABUKEHUS
IPOCTEUILEro Teja - MAaTepUaJTbHON TOYKH - K OMHMCAHMIO MOBEACHMS CIIOMKHBIX
CUCTEM.

Baxueitmielr yacteto "/Junamuka” sBastorcs pa30op ypaBHEHUS TBUKEHUS B
HBIOTOHOBCKOW (popMe B JI€KapTOBOW CHUCTEME KOOPAMHAT U JAEMOHCTpPALUs €ro
pelIeHUss Ha psiJie IPOCThIX MPUMEPOB: 3aMENJICHUE JBHKEHUS MaTepUalbHbIX
TOYEK IO ACHCTBUEM CYXOr'O U BSI3KOTO TPEHUS U T.J. DJIIEMEHTAPHBIX 3HAHUU 110
MaTeMaTUYECKOMY aHaliu3y, KOTOPBIMHU CTYJIEHThI 00JaJaloT, JJI1 3TOrO BIIOJIHE
JOCTAaTOYHO.

[Ipu GopMynupoBaHMH 3aKOHA COXpPAHEHUS HMITyJIbCa HAJ0 MOJYEPKHYTb,
YTO O3TOT 3aKOH SBISIETCS Oojiee oOmuMM, 4YeM TpeTwi 3akoH HproToHa, n
BBITIOJIHSETCS, B YACTHOCTH, U B KBAHTOBOM MEXAaHMKE, IJI€ TIOHITHE CHJIbI TEPSET
cBoi cMmbici. Crenyer Takke OOpaTUTh BHUMaHHE€ Ha TO, YTO BBEJIECHUE
$u3NYECKON BETWYHMHBI - UMITYJIBC - MO3BOJISIET 3amucath AuQQepeHiaibHbe
YpaBHEHHUS JBMKEHUS KaK JUJISl MaJbIX, TaK U JIsI OONBIINX CKOPOCTEW B €IUHON
dbopwme.

I[Ipu wm3ydyenunm paszgena "Konebaumuss u  6oanwbl”  TOTYEPKUBACTCS
pacrpocTpaHeHUe 3TOr0 BUa ABMKEHUS B AKUBON MIPUPOJE, MPUBEIS JOCTATOUHOE
YHCJIO TPUMEPOB (YacTOTa 1Iara 4yeiaoBeKa, >)KUBOTHOTO U T.1.).

B paznene "Onemenmwvt mepmoounamuxu"” cuemyer yAeaUTh 0coboe
BHUMAaHHE TEPMOJMHAMHKE OTKPBITBIX CHUCTEM, YTO SIBIAECTCS MPUHIUIHUAILHO
BaXHBIM Ui TOHMMAHUSA KU3HEACSITEIbHOCTH JKHBBIX OPraHU3MOB U HX
B3aMMOOTHOIICHUSI C OKpYXKaloIel cpemoi. 3/1ech HaA0 JO0CTaTOYHO MOJIPOOHO
OCTaHOBHUTHCSI Ha cdepe MPUMEHHMMOCTH BTOPOTO Hayaia TEPMOJIMHAMUKU K
KUBBIM OpraHusmam, Ha TeopeMe IIpuroxnHa, Ha €CTECTBEHHOM BHEIPEHHHU
(bu3nyeCKUX B3IJIAI0B B OMOJIOTHIO.

3a OCHOBY MBJIOXKEHHS paznena "Inekmpuueckue u MacHummuvle sereHus”
OepeTcst uHTErpaibHble ypaBHeHUs: MakcBeiia A Bakyyma. BHauane BBoauTcs
dbopmyna lNaycca, onmpasch Ha 3akoH KyloHa s B3aMMOJEHCTBUSI TOUYEUYHBIX

3apsinoB. [locne aToro ormevaercs, uto hopmyina ["aycca siBiseTcst 6osiee 001IeH,
6



TaK KaK COXpaHseTcd W B JUHamMuKe. HemocpeacTBEHHO Kak pe3ysbTaT ONBITOB
@apazness MOKHO BBECTHM M YPABHEHUE O LIMPKYJSIHMKA BEKTOpPA HAIPSKEHHOCTU
MAarHuTHOro noJist u 1p. [IpakTuka mokas3pIBaeT, 4TO MOCJE ATOTO MOCTYIUPOBAHUE
JIaKe TOJIHOM CUCTEMBbI YpaBHEHUN MakcBeiUla y:K€ HE BBI3BIBACT 3aTPYAHECHUMU
JUISL BOCHPUATHS UX CTyJleHTamu. llosiBleHHe MarHUTHOTO TIOJNS CJEAYeT
paccMaTpUBaTh C PEISTUBUCTCKOW TOYKH 3PEHUS.

OcHoBHOE BHHMaHue B TeMe "Onekmpoounamuka" CcleayeT yIeIUTb
u3ydeHuto 3((PEKTOB, CBA3AHHBIX C JABWKCHHUEM 3apsSOB M IEPEMEHHBIMU
IEKTPUUECKUMHU TOKaMH. OITH OS(DPEeKThl HAA0 MNPOAEMOHCTPUPOBATH Ha
JIOCTaTOYHO OOJIBIIIOM YHCJIE MPUMEPOB. 3aBEpIIACTCS TeMma J0Ka3aTeIbCTBOM
BO3MO>XHOCTH CYIIECTBOBAHUS AJIEKTPOMArHUTHOIO TOJISI KAK CaMOCTOATEIbHOU
CyOCTaHLIMU U MTOCJI€ OTKIIOYEHHUSI TOKOB U UCUE3HOBEHUS 3apsI0B.

[Tocnennsiga yacte paznena "Orexmpuueckue u MacHummubsle A671eHus" IBIAETCA
HEIMOCPE/ICTBEHHBIM BBEJCHUEM K pazaeny "OnekmpomacHumuoe usiyueHue u
onmuxa'.

BaxueiimuM pasznenom Kypca sBIS€TCS pasnen "Onemenmuvl yueHus o
cmpoenuu eewecmea’. B 3TOM paszniesie mocjie U3JI0KEHUS 3KCIEPUMEHTATbHBIX
(GbakToB, TPHUBOIAIIMX K HEOOXOAMMOCTH BBEICHMS BOJHOBOTO OMHCAHUS
MOBEJCHUS MUKPOYACTUIl, W HEKOTOPHIX OCHOBHBIX MPUHIMIIOB MOAPOOHO
paccMaTpUBaEeTCAd PELICHHE 33JaYyd O YaCTHIE B OJHOMEPHOM NOTEHUHAIBHOM
AIIMKE Ha OCHOBE crainuoHapHoro ypasHeHus I[Ipeaunrepa. Omnupasicb Ha
pelieHre 3Tol 3a/auu, Janee 00CyKIalTcs YCIOBUS BO3MOXKHOCTH HAOIIOACHMUS
KBAaHTOBBIX sIBJIeHUH. B couetanuu ¢ npuHuunom Ilaynu 3To naet BO3MOKHOCTh
OOBSCHUTH TIOSIBJIGHUE TPOCTPAaHCTBEHHBIX (opm wmosekyn. Dopmyny s
YPOBHEW 3HEPruM B aTOME BOAOPOJIa JaeTcsi 0e3 J0Ka3aTesIbCTBa, TaAK KAaK BHIBOJ
ee Ha OcHOBe ypaBHeHUs LlIpeanHrepa cioxeH.

B cBs3um ¢ mosBIEeHUEM a3epHOU mexHuKu HEOOXOTUMBIM SIBISIETCS
NOTYEPKHYTh TOHSATHS O HOPMAJIbHO W HMHBEPCHO 3aCElCHHBIX cpenax, 00
YCWJICHHH CBETa MPU MPOXOKIACHUU €ro 4Yepe3 MHBEPCHO 3aCEIEHHYIO CpeAy H O
MPUHINNAX JEUCTBUS ONTUYECKUX KBAHTOBBIX T€HEPATOPOB.

OrpaHuYeHHbII JUMUT BpPEMEHM TO3BOJISIET BBINOJHUTH HACTOSIIYIO
porpamMmy JIMIIb MPU YCIOBUM HMCHOJB30BaHUS Pa3HOOOPA3HBIX METOJIUYECKHUX
dbopMm momaunm wmatepuana ciaymarensiM. OnHoW u3 Takux (OpPM  SBISIOTCS
CONnpogocoaemvle O0eMOHCMpayusaMu HamypHoLX u KOMNbIOMEPHbIX
9KCNEPpUMEHMO8 Npakmudeckue 3aHsAmus, Ha KOTOpPbIE CIEIYET BBIHOCUTH
HEKOTOpbIEe MPOOJEMHBbIE 3aJladyd W BOIPOCHI, HE TpaTs BPEMEHM Ha pEIICHUE
PSAIOBBIX TPEHUPOBOYHBIX 3a71a4.

B pamkax nadopamopnozo npakmukyma WCHIOJB3YETCS YMEHHUE CTYIACHTOB
MPOU3BOJIUTh PACUYEThl C TOMOIIBIO CPEJCTB BBIYUCIUTEIBHON TEXHUKHU. ITO
MO3BOJISIET CYHIECTBEHHO MPUOIU3UTh YPOBEHb CTATUCTUYECKOW KYJIBTYPBI
00paboOTKH pe3yJbTaTOB M3MEPEHUI B MPAKTUKYME K COBPEMEHHBIM CTaHIIApTaM,
NPUHATHIM B HAyKe W NPOU3BOJACTBEHHOUN JesTenbHOCTH. Ha 3TUX 3aHATHSX
CTYIEHTHI yke Ha | kypce mpuobpetaroT onsIT o01ieHus: ¢ 9BM u ucnonb3oBanus
CTAaTUCTUYECKUX METOJIOB 00pabOTKU pe3yIbTaTOB HAOIIOACHHI, UYTO COBEPILIEHHO



HEOOX0auMO is PabOThl B CHENHMATBHBIX YYEOHBIX W TMPOW3BOJICTBEHHBIX
J1a00paTOPUSIX.

Ha camocmosamenwvnyro pabomy CcTyneHTOB BBIHOCATCS TepepaboTka
MaTepuajoB JIEKIMA W CEMHUHAPCKUX 3aHSATHUN, TOJATOTOBKAa K JIabOpaTOpPHO-
MPAKTUYECKUM 3aHATHSM M 00pabOTKa UX PE3ylbTaTOB U COCTABJICHHE OTYETOB,
perieHue 3a71a4d u3 npejjaraeMoro kadeapoun crucka.

B xkauecTtBe caMOCTOSITENHHOW pabOTBl MOXKET OBITh PEKOMEHIOBAHBI
HaIlMCaHWe OJHOTO- JABYX (3a ceMmecTp) pedepaToB MO TeMaM OJU3KUM K POIY
Oynyien NesTeNbHOCTH CTYACHTOB W CBSI3aHHBIM C NMPUMEHEHUEM (PU3NUYECKUX

pUOOPOB WIIM OOIIHUX 3aKOHOMEPHOCTEH.

Oceoerue ()MClz;unJlqul «Duzuxkay se6n1emcs

KaKk npeouwiecmsyiowee O0Jis

obwenpopeccuonanrbHbiX OUCYUNIUH U PeleHUsl NPOPECCUOHANHBIX 3A0aY.

JlucuurminHa uzydaercsi Ha 1 Kypce B IepBOM CEMECTpE.

3.Komnerenuuu ooOyyaromierocsi, ¢opMupyembie B pe3yJbTaTe OCBOECHHS
AMCHUTIHHBI (MOIYJIs1)

Kon u Koa u nHaumenoBanue | [liianupyembie IIpouenypa
HAHMMEHOBaHUE | MHAUKATOPA pe3yJIbTAThl 00y4YeHHUsI | OCBOCHUS
KOMIIETEHIIUM | JOCTHIKEHHS
u3 OITIOII KOMIIETeH U
OIIK-1. OIIK-1.1. Ucnonw3yeT | 3HAET: TEOPETUUECKUE U | Y CTHBIN U
Crniocoben 3HAHMS KJIACCUYECKUX | METOHOJOTHYECKHE IIMCBMEHHBI
CaMOCTOSITENIBH | U COBPEMEHHBIX OCHOBBI reorpaduu, 1 orpoc
0 POBOJUTH KOHLIECTIIIAN HalpasieHus pa3Butua | Kpyrisiii
KOMIUIEKCHBIE U | (PU3HUECKOH U KOMILJIEKCa CTOJL.
OTpacJieBble COLIMAJIbHO- reorpauyecKkux HayK.
reorpauyeckd | SKOHOMUYECKON YwMmeer: popMynupoBaTh
e reorpaduu B U TIPOBEPSTH
UCCJIEIOBAHUS, | UCCIEA0BATEIbCKOM JIOCTOBEPHOCTh
(bopMynTupoBaTh | N€ATEIBHOCTU HAy4YHBIX TUIIOTE3 B
Y IPOBEPSATH UCCJIEI0BATENBCKON
JIOCTOBEPHOCTh NEeATEIbHOCTH
Hay4YHBIX
TUIIOTE3 U OIIK-1.2. [IpumeHnsier | 3HAET: CHEKTP YV CTHBLA I
HHHOBALHOHHBI (GyH1aMEHTaIbHbIE OCHOBHBIX THChMCHHEI
X UJIeH B 3HAaHUS U METOJbI COBPEMCHHBIX MPOOIIEM, | & ompoc
n30paHHOM busznuecKoil u CBSI3aHHBIX C
obnactu COLIMAJIbHOPKOHOMMUE | HCCIIEI0BAHUSIMU
reorpaduu u CKOI1 reorpauu yist | IPUPOAHO-
CMEXHBIX HAyK | peUIeHUs TEPPUTOPHATBHBIX

HCCIIE0BATENIbCKUX KOMIIJIEKCOB, UX

3a/1a4y JUHAMUKH BO BpPEMEHHU

Y IPOCTPAHCTBE;




OIIK-1.3.
dopmynupyeT
METOJINYECKUE
pelIeHus
HCCIIeIOBATEIIbCKUX
3a/lay Ha OCHOBE
KIJTACCUYECKHUX
MOJIXOJIOB U
WHHOBAIIMOHHBIX UEH
reorpadudeckoi
HAyKU U CMEXHBIX
HayK

Brnaneer: HaBBIKAMU
IIPOBEICHHUSI
KOMILIEKCHBIX U
OTpacIIeBbIX
HCCIeI0BaHUIN B
00JIaCTH UCCIEI0OBAHUSL.

3HaeT: reHepaibHbIe
HaIpaBJICHUS
METOJUYECKUX
pa3paboToOK U
UHTErPaliU C APYTUMHU
OTpacCJISIMU HAyK O
3emiie; YMeer:
IIPOBOJTUTH
CaMOCTOSITEIIbHBIN
Hay4YHBIM aHAIU3 U
JaBaTh
KBTH(PUITUPOBAHHYIO
OIICHKY

COBPEMEHHBIX paboT B
obmactu
WCITOJI30BAHUS JAHHBIX
JTUCTAaHIIMOHHOTO
30HAUPOBAHUS 3EMIIH;
Bnaneet: HaBeIKaMu
MPOTPECCUBHBIX U
WHHOBAIMOHHBIX
METOJI0B
reorpauyeCcKux
MCCIIEIOBAHUM
bu3nIecKon u
COI[MaJIbHOAKOHOMHYEC
KOH reorpaduu as
peleHus
HCCIIEIOBATEbCKUX
3a/1ay.

IInceMeHHBI
1 orpoc

Komnoksuym




4.00beM, CTPYKTYpPA H CO/IepP:KaHNe TUCHUIIMHBI (MOIYJIs1)

4.1.00mas Tpy10eMKOCTb IUCIUIUIMHBI COCTABISACT 3 3a4E€THBIX €IWHMUII,
108 axameMHUYECKHUX YaCOB
4.2.CTpyKTYpa AU CHUTLTAHBI

Ha3Banmus pasaenoB | Bcero | Buabl yueOHbIX 3aHATHH
U TeM 4acoB
1o AyautopHble 3aHsaATHsL, B ToM | Camoct | IIpom
yueon | 1MCIe OATEIbH | €KYTO
oMy c as YHBIH
many Jlek- | [IpakTuu | Jlaboparo pa6ora | KOHTP
110707 S pHbIE ollb
3aHATHS, | padoThl
ceMHUHap
bl
Moayas |. Mexanuka, MmoJieKyJasipHasi Gu3uka, 3J1eKTPOMarHeTHu3m
1. BBenenue. 4 1 1 2
Kunematuka n
AMHAMHKA
MaTepUuaJIbLHOU
TOYKH
2.Buanl cuii. Padora 4 1 3
U JHepIrus
3. JABu:KeHHE 4 1 3
TBEPAOIO TeJia.
Hedopmanusa Tei
4.MexaHuka 4 1 3
JKHAKOCTEH U ra3osB.
5. Kunematuka u 4 1 3
AMHAMHKA
MaTepUuaJbLHOU
TOYKH.
6. Ynpyrue BOJIHBI U 4 1 3
3BYK. PaBHOBeCHbIE U
HEPABHOBECHbIEC
COCTOSIHUA BellecTBa
7.MoJiekyJsipHO- 4 1 1 2
KHMHeTHYeCKast
Teopus. SBjeHus
nepeHoca
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8. 1 u Il mauaso 4 1
TEePMOIAHMHAMMUKHN

9. PeajibHbIE ra3bl. 4 1
MouJiekyJasipHbIe
CIJIBI B JKHAKOCTAX

Bcero 3a 1 moayJib: 36 6

6

24

Moayib 2. DJeKTPOMATrHeTU3M

1. DaekTpocratuyec 10 2
KOe MmoJie.
Horenumnaua u
pPa3HoOCTh
NMOTEHIMAJOB.
ITocTossHHBIN
JIEKTPUYECKU I
TOK.

2

2. DJIeMeHTbI 30HHOI 4
TeOpHuH
MPOBOAUMOCTH

3. AudjekTpuku B 8 2
3JIEKTPUYECKOM
noJjie
DJIeKTPpUYeCKUil
TOK B ra3ax

4. MarauTHoe 1moJie. 4
MarbmeTuku

5. DJIeKTpOMArHUTHA 5 1
Sl HHAYKIHUA 1
MepeMEeHHbIN TOK

6. DJIeKTPOMATHUTH 5 1
ble KOJIeOAHUA U
BOJIHBI

Bcero 3a 2 moayJib: 36 6

6

24

Moayasb 3. OnTuka, aTOMHAsI M 51

epHas pusuka.

1.I'eomeTpuyeckast 17 3
ONTHKA,
HHTep(epeHums

2

cBeTa, Andpakuus

12
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CBE€Ta, NOJsApHU3allnA

cBeTa.
2. TenyoBoe 9 1 2 6
u3JyyeHmne,

B3aUMOJAeHCTBHE

U3J1y4eHUs ¢

BelllecCTBAMM

3.Ctpoenue aToma 5 1 1 3
4.CTpoeHue u 5 1 1 3
CBOWCTBO saep

Bcero 3a 3 moayJib: 36 6 6 24
HTroro: 108 18 18 12

4.3.Conep:xxkanue JUCHMILUIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM
(pa3nenam)
| MOJAYJIb:

BBenenne
[Mpenmer ¢usuku. Meton no3Hanus B pusnke. IKCIEPUMEHTHI U Teopuu. Poib
matemaTuku. Puznyeckue 3akoHbl. [lonstue dakra B pusuke. Mogenu. [Ipsmeie u
oOpatHble 3aaaun pu3uku. PasmepHocTy prU3MUeCKUX BEIUUYUH.
Kunemaruka
JIBmkeHMe Kak IiaBHas (opma cyliecTBoBaHUs MaTtepuu. lIpocTpaHcTBO M
BpeMsi. CriocoObl OMHMCaHUsI COCTOSIHUS Tella U cUcTeMbl Tesl. CUCTEeMbl OTCUeTa U
KoopauHat. Ponb M mpuHUuUIbL BeIOOpa cucteM KoopauHat. CremneHu cBOOOBI,
MHBApUAHTHBIE CBOMCTBA YMCJIa CTeNEeHel cBOOO/bI. TpexMepHOe U MHOTOMEPHOE
MPOCTPAHCTBA. MarepuanpHas TOYKAa M PACHpPOCTPAHEHWE HTOW MOJEIM Ha
MHOTOMEPHBIN citydail. TpaekTopus U MUpPOBasi JIMHUS, UX cBoMcTBa. CKOpPOCTh U
YCKOpEHHE Kak mnpousBoAHble. [locTynmarenbHOE M BpalaTesIbHOE JBHUKEHMS Kak
OCHOBHBIE BHJIbl JBHXCHUH. YTIIOBBIE CKOPOCTb M YCKOPEHHE, HOPMAJIbHOE U
TaHICHLIIMAJIIBHOE YCKOpeHHUs. MHepuanbHble CUCTEMBl U PABHOIPABHOCTD ITOKOS U
PABHOMEPHOIO IPSAMOJUHENHOrO IBMXKEHUA. 1loCTysmar 0 mOCTOSHCTBE CKOPOCTH
cBeta B BakyyMe. [IpeoOpa3zoBaHne MHTEpBaJOB BPEMEHHU U JUIMHBI MPU OOJBIINX
CKOPOCTSIX OTHOCHUTENIbHBIX JIBUKEHWH WHEpPUHUAIBHBIX cucTeM. llapagokc
omm3HenoB. [IpeoOpazoBanus JlopeHIa U PENSTUBUCTCKOE CIIOKEHHE CKOPOCTEH.
WNuTtepBan Mexay COOBITUSIMU U €T0 MHBAPUAHTHOCTD.
JAnHamuka
Cwmiia m macca, cyneprio3unus cui. llepBeiii u BTopoit 3akoHbl HbroToHA.
YpaBHEHUs IBWKEHMS, POJb HAYaJIbHBIX YCJIOBUM, IPUHLHWII JETEPMHUHHU3MA.
[IpumMepsl pemieHuss ypaBHEHUM IBHKECHUS. JIBH)KEHHE TEN B IOJIE CUJ TATOTEHUS,
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SBJIEHUE HEBECOMOCTH B CHYTHHKaX. MMmylbc, 3aKOH COXpaHEHUSI MMITYJIbCa IS
MEXaHUYECKOM CHUCTEMBI, TpeThul 3akoH HproroHa. BzammopeiictBue Ten uepes
none. OO6mias QopMynMpoBKa 3aKOHAa COXpaHEHUsi umnylbca. KuHeTnueckas
DHEpPrusi MaTEepUaJIbHOM TOUYKH, CBSI3b €€ C KOMIIOHEHTaMU BEKTOpAa HWMITYJIbCA.
PaboTa 1 norennuansHas sHeprus. Pabora nepemenienusi MaTepruaibHOM TOYKH TI0
KPUBOJIMHEMHOMY IyTH. [loTeHIIManpHbIE CHUIIBI, BBEICHUE IOHATHS NOTEHIMAa
U1 B3aUMOJICUCTBYIOIUX Tesl. CBs3b KOMIIOHEHT CHJIBI U TNOTEHUUAIBHOU
¢byakuuu. [loTeHnManeHas siMa W yCIIOBUE  YCTOMYMBOTO  PaBHOBECHSI.
HeB0o3MOXKHOCTH paBHOBECHST CHCTEMBI  B3aUMOJCHCTBYIOIIUX  CTATHYECKUX
TOYEYHBIX AJIEKTPUYECKUX 3apsa0B. MOMEHT cuiibl. /IlMHamMuKa BpalleHUs TOYKU U
TeJIa BOKPYT MOCTOSIHHOM OCH, IIOHSATHE O MOMEHTE MHEPLIMU MATEPUATIBHOW TOUYKHU
1 Tela. YpaBHEHHE JIBUKCHMSI BPAIAIOLIETOCS BOKPYTI HEMOJBH)KHOM OCH Tela.
MOMEHT UMITYJIbCa, CBSA3b €r0 KOMIIOHEHT C KMHETHUYECKOW JHEpPruer BpallCHHUS.
['maBHBIE MOMEHTBHI UHEPIMUA U YCTOMYMBOCTH BpALICHHS TE. 3aKOH COXPAHEHUS
MOMEHTA MMITYyJIbCA Tejla U CUCTEMBbI Tell. ['MpocKombl W uUX npumeHeHue. LleHTp
MAacC M ypaBHEHHE €ro JABWKEHUA. Pa3zieneHrne nocTynaTe/bHbIX U BPaIlATEIbHBIX
IBWKEHUM TBepaoro tena. [lapa cun. Cucrtema ypaBHEHUH [T IBUKEHUS TBEPIOTO
Tella U €ro KWHETUYeCKas SHEprusl. 3aKOH COXPAHEHUS PHEPIHMU U €ro CBS3b C
PaBHOMEPHOCTBIO TE€YCHHUSI BPEMEHH. [[BUKEHHE CHUCTEM CO MHOTMMM CTEHEHAMU
cB0o00b1. dyHKIMs Jlarpanka u ypaBHeHus Jlarpanxa.

JAnHamMuka 00J1bIIUX CKOPOCTEM

[IpyHIMT ~ OTHOCUTENBHOCTH B  (GU3UKE. PeIITUBUCTCKHI  HMITYJIBC.
[IpeoOpazoBanue YHEPTUH-UMITYJIbCA. Macca 1 ee CBsI3b ¢ dHepruei mokos. Macca
CJIO’KHOW CHCTEMBI U €€ CBA3b C dHEpruei B3auMoieiicTBus yacte. Jlepext maccnl
u dHepretrka. Kunernueckas Heprust B peATUBUCTCKOM MEXAaHMKE. YpaBHEHHE
JBUKEHHUS MATEpPHAIBHOM TOYKH B PEISITUBUCTCKOM MEXaHUKe. J[BUMKEeHHE
MaTepUaibHOW TOYKU TMOJ JIEUCTBUEM IMOCTOSSHHOW cuiibl. CKOpPOCTh CBETa Kak
npefenbHas  CKOpocTb. YacTumbl ¢ HylneBOM Maccod mokos. [IpuHumm
SKBUBAJICHTHOCTHU Y T€OPHUS MPOUCXO0KAECHUS CUII BCEMUPHOIO TATOTEHHS.

Kosie0anus 1 BOJTHBI

Konebanust kak 4acTHBIA ciayyaill ABM)KEHHUS, YCIOBHUS NOSIBICHUS KOJEOAHUU.
YpaBHeHHE IBIMKEHUS INPYKMHHOIO MAsTHUKA M €ro peuieHue. ['apMoHHueckoe
KOJIe0aHUE U €r0 XapaKTEepUCTUKU. Y paBHEHHE JIBUKEHUS (DPU3MUECKOrO MasTHUKA
U €ro pelIeHNe, MaTEMAaTUYECKUN MasATHUK. DHEPrusi TapMOHUYECKUX KOJICOaHUH.
BriHyX/1eHHbIE KOJEOaHHMS W sBJIEHHE pe3oHaHca. ABTokoneOanus. [Ipumepsl
IPOSIBIICHUS] PE30HAHCHBIX M aBTOKOJEOATENbHBIX SBICHUN B )KHBBIX OpPTaHU3Max
U TexHHKe. BOJHBI B ynpyrux cpenax, JUHEWHbIE, TOBEPXHOCTHbIE U OOBEMHBIC
BOJIHBI, TIONEPEYHbIE U TMPOJOJIbHBIE BOJHBI, (POHT BOJHBI, IUIOCKHE U
chepudeckue BOJIHBI. AHAIWTUYECKas 3amuch Oerymeld BOJHBL BoiHOBOE
ypaBHeHue. [lepenoc sneprun Oerymieid BosHoM. CrokeHue KojJeOaHUW M BOJIH.
KorepenThnsie uctounuku BosiH. lHTepdepeHIrs BOJH OT TOUYEUHBIX KOTEPEHTHBIX
VMCTOYHUKOB. YCJIOBHUS TMOSIBJIECHUSA MAaKCUMyMOB W MUHHUMYMOB. CroxeHune

KpyroBbix M cdepuueckux BojaH. [locTpoeHue ¢GpoHTa BOJHBI MO MHPUHLIMITY
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['toliredca, noBeaeHue (POHTA BOJIHBI B HEOJHOPOJHOW cpene. OTpaxeHue u
npenomsieHue BodH. Ilpunmun @epma. IlosBieHwe OTpakeHHBIX BOJH B
HEOJHOPOJIHBIX CpeaX, CI0KEHNE BCTPEUHBIX BOJIH U 00pa30BaHUE CTOSUMX BOJIH.
[lepexognoe cocrosiHue U Bpemsi penakcanuu. CBsi3b JJIMH CTOSYMX BOJIH C
pasmepamu cpefibl, TUCKPETHOCTh JJIMH CTOSIYMX BOJIH. KBaHTOBaHMeE.

JJIeMeHThI CTATUCTHYECKOH U MOJIEKYJISIPHON GU3NKHN

MUKpPOCKOIIMUECKHE M MAKpOCKONHUYECKHE sABJIeHUs. HMneanbHbld Ta3 Kak
CTAaTUCTUYECKas CHUCTeMa MHOTUX 4actuil. JlaBieHue, o0beM U TeMIiepaTypa rasa
KaKk O0O0OOIICHHBIE XapaKTePUCTUKH COCTOSIHUA Ta3a. PaBHOBECHbIE U
HEpPaBHOBECHBIE COCTOSIHUA Taza. OOpaTUMbie W HEOOpATHMBbIC MPOIIECCHI.
Jnarpamma JIaBJIEHUE-00BEM. DKCNEPUMEHTAIbHbIC ra3oBble 3aKOHBI,
0000IIEeHHBIN Ta30BBIM 3aKOH (YpaBHEHHE COCTOSHHUS HJealibHOro Tas3a). BeiBon
YPaBHEHHUS COCTOSIHUS UJICATBHOTO ra3a HAa OCHOBE KUHETUYECKUX MPEICTABICHUMH.
DU3NYECKNN CMBICT TTOHITUS TEPMOANHAMUYECKON TeMneparypsl. Pacnpenenenue
SHEpPruM Mo cTeneHsM cBoOoabl. Pacnpenenenuss MakcBemna u boinblimana,
O0apometrpuueckas (popmyna. HepaBHoBecHble mnporecchl. Juddysus, nuddysus
yepe3 MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJiecHH€ M €ro pojib B
KU3HENIECATEIIbHOCTH pacTeHui. Terutonepenadya. BHyTpeHHee TpeHue. PeasbHbie
ras3bl, ypaBHeHue BaH-nep-Baanbca, kputudeckas TOYKa, peajibHbIE U30TEPMBI,
CKWXKEHHE Ta30B. JKUAKOCTH, TOBEPXHOCTHOE HATSIKEHUE B IKUJKOCTIX,
OXJIQXKJACHUE KUJIKOCTH IPU UCHIAPEHUU, TEPMOPETYIISILINAS PACTEHUN U )KUBOTHBIX.
CmauuBaroniye 1 HecMayuBarolue xxujakoctu. Kanwuispueie siBneHus, Gopmyna
Jlarutaca.

DJIeMeHTbI TePMOAUHAMHMKH

[lepBoe Hauyano TEPMOJIMHAMUKHM, H3OMPOLECCHI, aAMadATHUYECKHIl MpoIleCC,
OXJAXKICHHE Ta30B MpH aanadaTHYecKOM pACIIUPEHUU W TOJIyYeHHE HHU3KHUX
temreparyp. YpaBHenue Ilyaccoma wm ero BeBoa. Kiaccuueckass Tteopust
TEIUIOEMKOCTEH, TPUYUHBI OTKJIOHEHHS PEANbHBIX TEIUIOEMKOCTeH KakK (PYHKIIMH
TEMIEPATYPbI OT PE3yJbTaTOB KJIACCHUYECKOW Teopuu. Pabora naeanbHOro rasa B
pasnuuHbIX mpoueccax. O0patumele 1 HeoOpaTUMbIE HMKIBI. TerIoBbIe MAIIUHBI
nu 1ukn KapHo, Bropoe Hauaso TepMoAauHaMuKH. KoMIpeccuoHHbIE
XOJIONWJIBHUKM M TEIUIOBBIE HACOCBL. OJHTPONMS KaK TEPMOJUHAMUYECKUN
noreHiuan. dopmyna [ SHTponMHM wuaeanbHoro rasa. Teopema KapHo n
0000LIEHNE TMOHATUS SHTPONMU KaK TEPMOJAMHAMUYECKOro mnoTeHiuana. Cas3b
DHTPOIUU C MHKPOCOCTOSIHUSIMU HAEaNbHOro raza. CTaTUCTUYECKOE TOJIKOBAHUE
suTpormu. Popmyna bonbimana. Bo3pacraHue sHTponuM OpH HEOOpPaTUMBIX
Ipoleccax Ha MpPUMEpPE BBIPABHUBAHUS TEMIIEPATyphbl JBYX HaXOMISIIHUXCA B
KOHTAKT€ HarpeThIX T€J W MPU BbIPABHUBAHUU JABJICHUI B JIByX YacTAX COCyAa C
razoM. [lepBoe u BTOpoe Hayana TEPMOJAMHAMMKHU M KUBbIE opraHu3Msbl. [loHsaTre
0 TepMOJUHAMHUKE HEOOpaTHUMBIX MPOIIECCOB U OTKPBITHIX CUCTEM. DHTPOMNHS B
CUCTEME OpPraHU3M-OKPY’KaroIlas Cpe/a.
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I MOAYJb:
JJIeKTpUYecKHe U MATHUTHbBIE SIBJICHUS

[ToHATHE O MOMNAX, NOJISA CKATSPHBIE U BEKTOPHBbIE. XapaKTEPUCTUKU BEKTOPHBIX
MOJIEN: HANPSHKEHHOCTD, MOTOK, [UPKYJISLUUS, CUIOBBIE JIMHUU BEKTOPHOTO MOJIA.
Cynepno3unus noJien, 3aps/ibl, 3aKOH COXPaHEHUS 3apsI0B.

B3anmonencTBre HENMOABWKHBIX U JBWKYLIUXCS 3apA0B, PUMUECKUNA CMBICT
MarHuTHoro noJisi. Ilosne toueunoro 3apsana (3akoH KyioHa) v cucTemsl 3apsioB.
[Tone numons. DAEKTPOCTATHYECKOE I0JE€ MOJIEKYJbl M XMMHYECKUE PEAKLUH.
Wnrerpansuas ¢opma 3akona Kymona, teopema ['aycca (mepBoe ypaBHEHHE
Makcgesia). BeiBoa Gopmyn aiis HampsioKEHHOCTH DJIEKTPOCTATUUECKHUX TOJIeH
3apsOHKEHHOTO  MPSIMOrOo  MPOBOJA,  IUIOCKOCTH,  KOHAeHcaropa. PaGora
NEPEMEILICHHS 3apsiia B JIEKTPOCTATUYECKOM I0JI€, MOHATHE NTOTEeHIHaNa. Bropoe
ypaBHeHHue MakcBemia I 3JEKTPOCTATHMKM B MHTErpajgbHol  (dopme.
OJIEKTPUYECKAasi €MKOCTh OJHOTO MPOBOAHMKA MW JBYX IIPOBOJHHUKOB,

KOHJIEHCATOPBI. DHeprus BJIEKTPOCTATUYECKOTO TIOJIA. N3menenue
HaNpsDKEHHOCTH  DJICKTPUYECKOTO  MOJII MPU  BBEICHUU  JUDJICKTPHUKA,
MOJISIPU3YEMOCTD IAJICKTPUKA, JADJICKTPUYECKas MIPOHUIIAEMOCTb.

DneKkTpuyeckoe Moje B NpoBojaHHKax. [loHATHE O TOKE MPOBOJUMOCTH, BEKTOP
TOKa W cuia Toka, nuddepennmansuas popma 3akona Owma. IlepBoe mpaBuio
Kupxroda. IlpuunHa mOsBIEHHUS DJIEKTPUUECKOTO TOKa B TPOBOJHUKE,
(bu3MYecKuil CMBICI TIOHATHSI CTOPOHHUX AJIEKTpUYEeCcKuX cuil. BeiBoa 3akona Oma
st Bcet nenu. Bropoe mpasmiio Kupxroga. MarHuTHOE Mojie MpsSIMOTO TOKA.
WNHurterpanpHble ypaBHEHHs MakcBeiia JUisi MOCTOSIHHBIX MAarHUTHBIX TIOJIEH.
[IpuMepbl BBIUKMCICHUS HAMPSIKEHHOCTEM MArHUTOCTATHYECKUX TIOJIEH. 3aKOH
buo-CaBapa-Jlannaca. BzaumopelictBue mosneid u 3apsgoB (TokoB). Dopmyla
JlopeHua s cuiibl, NEUCTBYIOLIEH Ha 3apsA]l CO CTOPOHBI AJIEKTPUYECKOTO M
MAarHUTHOrO moJsiel. [IpuHIMI IeNCTBUS MAacC-CIEKTPOMETPOB. MHIyKIIMOHHBIE
SIBJICHUS, TpaHchopMaTopbl, GU3NYECKUE TMPUHITUIBI UX JEHCTBUA. DKCTPATOKH.
[TonHas cucTeMa MHTErpaibHBIX YpaBHEeHUN MakcBesia. CMBICT YJIEHOB CUCTEMBbI
ypaBHEHH MakcBeia, ONUCHIBAIONIMX SIBJICHUS, CBSI3aHHBIE C W3MEHCHUSMH
ANEKTPUYECKUX U MATHUTHBIX BEJIMYUH BO BPEMEHU. B3aMMOCBSA3b 3JIEKTPUUECKHUX
U MarHUTHBIX [EPEMEHHBIX IIOJIEH, SJEKTPOMATHUTHOE IIOJIE U U3JIyYEHUE.
CBoOO/mHOE DJEKTPOMArHUTHOE TMOJI€ W €ro CyIIeCTBOBaHWE B  BHUJIE
AIIEKTPOMArHUTHOM BOJIHBL. [lomEepedHOCTh ANEKTPOMArHUTHHIX BOJIH. CKOpPOCTH
pacnpocTpaHeHHUsl AJIEKTPOMATHUTHBIX BOJH U crocoObl ee m3mepenus. lllkana
AJIIEKTPOMArHUTHBIX BOJIH. SIBJIEHHUSI, OUCHIBAEMBIE BOJTHOBOM TEOPUEH CBETA.

11 MOAYJb:
OnTtuka, aToMHas u sjaepHas QU3NKa
HUuTtepdepenius CBeTa, yCIIOBUS MOSIBJICHUS CTaTUYECKOM

UHTEP(PEPEHIIMOHHON KapTUHBI, MHTEPQEPEHLINS TIPU pa3ieIeHU (PPOHTA BOJIHBL,
IPOCBETJIICHUE ONTHKH, HMHTEp(epoMeTpsl U HUX ucHoiab3oBaHue. Dypbe-
cnekrpomeTpbl. [lonsitue o ronorpadguu. Hudpakuusa, nudpakius Ha IIEIH.
OcoOeHHOCTH OpraHu3alMy paJuoJIOKAlIMOHHON CIyKObl. YCI0BUS Mepexoja OT

BOJIHOBOM ONTHUKH K TIeOMETpHYecKOW. 30Hbl @DpeHens, 30HHAs IJIaCTUHKA
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@penenss kak Qokycupyromuid 3neMeHT. JludpakuuoHHas ~pelieTka Kak
JUCHeprupyronias cucreMa. AHaimu3 cocTaBa CBeTa MO JJIMHAM  BOJIH.
PentrenoBckas nudpaxius, moHsTHE 00 OOpaTHBIX IUQPPAKIIMOHHBIX 3ajadax,
PEHTIe€HOCTPYKTYPHBI aHalM3 U €ro OCOOEHHOCTHM MNPUMEHHUTEIbHO K
ononornyeckuMm  obbekTaM.  JludpakmuoHHBI < Tpemen  pasperiaromiei
CITOCOOHOCTH ONTUYECKUX TTPUOOPOB.

CBeT W BeIIeCTBO, MOHSATHE O BTOPUYHBIX BOJIHAX, pa3/elieHWe DHEPTrUU Ha
rpanuie pasznena (a3, PE30HAHCHBIA XapaKTep B3aWMOJCHCTBUS CBETa U
BemecTBa. Jlucnepcusi, Kiaccuyeckoe OOBICHEHHE 3aBUCHUMOCTH KO3 (UIIUEHTA
MPEJIOMJICHUSI CBETa OT JIJIMHBI BOJIHBI MAJAIONIETO CBETa. SIBJIIEHHE JBOMHOTO
Jy4dernpenoMIIeHus, ToJspu3aius cBeTa Kpuctaiamu. [lojaspu3oBaHHBIN CBET,
OTNITHYECKAasi aKTUBHOCTb, CaxapoOMETPHs, HCIIOJIb30BAHHUE SBJCHUS BpAIICHUS
MJIOCKOCTH MOJIApU3aIlid B MOJIEKYJIsipHON Ouosoruu. @oto3PpdeKkT u KBaHTOBas
npupona cBera. Kpyr sBIeHWi, OOBICHUMBIX C KBAaHTOBOW TOYKH 3pCHUS,
MHUKPOCKOITMYECKOE W MaKPOCKOIMYECKOe B ONTHKE. JIBOMCTBEHHOCTH MPHUPOIBI
cBeTa. 3aKOHBI MOTJIONICHHS CBETA.

JJIeMeHThI YUYeHHUS 0 CTPOCHUM BelecTBa

Oco0OeHHOCTH TOBENEeHUS MUKpodacTwil. [IpUHIMIBI OmMHMCaHUs TOBEICHUS
MUKpPOYACTHI], BOJIHOBas (PyHKIIMS, COOTHOIIIEHWE HEOMPEAEICHHOCTEH, BOJIHA e
bpoitns.  [loctynmatet  bopa. VYpaBuenue Ilpeaunrepa (BpemMeHHOE U
CTalMoHapHoe), (U3UYECKUN CMBICT BXOIAIIMX B HEro 4WieHOB. PemieHue
cranoHapHoro ypasHeHus lllpenuHrepa st 4YacTuubl B OJHOMEPHOM
MNOTCHIIMAJIbHOM SAIIMKE W YaCTULUbl HA OKPYKHOCTU. YCIOBHUS IOSBJICHUS
KBAaHTOBBIX SIBJICHUHU. /[ByMepHas MOTEHUHANbHAS SIMA, BBIPOXKICHUE KBAHTOBBIX
COCTOSIHUW M CHSITHE BBIpOXkAcHUA. [loTeHImanbHas siMa KOHEUHOW TIIYOMHBI U
BIIMSIHUE €€ MIYyOWHbl U IIUPUHBI HA YPOBHU SHEPTUU YaCTHUIIbL. TyHHEIbHBIN
a¢dekr. 3anonHeHne ypoBHEW u npuHIMn [laynm, moaHas 3HEPTUsi COBOKYITHOCTH
AJIIEKTPOHOB B KBAHTOBOW CUCTEME. Y POBHHU DHEPIMU B aTOME BOJOPOA, MIEPEXOBI
MEXIy ypoBHAMH. HopmambHas u HHBEpPCHas 3aCEIEHHOCTh KBAHTOBBIX
coctosiHui.  llorymomieHrne, CHOOHTAHHOE W BBIHYXKJECHHOE  W3IIy4YEHUS.
Kosdbdumumentet Diitnmreitna. @Popmyna Ilmanka. VYcuienue cBera mnpu
MPOXOXKIECHUU YEpPE3 UHBEPCHO 3acelIeHHYI0 cpeay. [lonaTue o nazepax.

dusnueckass NOpUpoJa XUMHUYECKOW  CBSI3U.  OJEKTPOHHOE  CTPOECHUE
MHOT'03JICKTPOHHBIX aTOMOB. BHyTpeHHEe BpalleHue B MOJIEKYJIaX U €ro poJib B
OMOXUMHUYECKUX peakiusx. [[BUkeHHe YacTul] B MHOTOQTOMHBIX MOJIEKYJIaX M
BU/JIbI MOJIEKYJIAPHOM CIIEKTpOCKONHUHA. CHMMETpHS MOJIEKYJ M MOSIBJIEHUE MPaBHII
oToOOpa.

doTOXMMUYECKHE pEaKUUU M OCOOCHHOCTH MOTEHIHMAIBHBIX MOBEPXHOCTEH
OCHOBHBIX U BO30YXKJICHHBIX AJICKTPOHHBIX COCTOSHUN B MoJiekynax. Pacman
MoJIeKyn 1pu  QoroBo30yxkaeHusx. Dusnuueckas mnpupoaa (poTocuHTe3a.
Tpancropt sHeprum npu (oTocuHTe3e. 30HHAs CTPYKTypa dSJIEKTPOHHBIX
COCTOSIHUM KPUCTAILIOB. 3alOJHEHHbIE U HE3aMOJHEHHbIEC 30Hbl. Y poBeHb DepMu.
[TpoBOTHUKH, MOJTYIPOBOJHUKU U JUANEKTPUKU. OCOOEHHOCTh NMPOBOAMMOCTH B

MOJIyTPOBOJJHUKAX.
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Cucremarrka 3J€MEHTApPHBIX YaCTHUIl. 3aKOHbI B3aWMOIPEBPAICHUN YacTHII,
sJIepHbIC peakiuu, AePekt Mmaccbl. CTpoeHue aaep, SAepHbIe CUJIbl, YCTOMUUBbBIC U
HEYCTOWYUBBIE sI/Ipa, €CTECTBEHHAs! U MCKYCCTBEHHAsl PaJMOAKTUBHOCTh. 3aKOHBI
paAMOaKTUBHOIO  pacnaaa. [IpuHIUOBI  pagMOAKTUBALMOHHOTO  aHAIM3a.
"Meuennbie" aToMbl B Onosioruu. [1yTy ucnonp3oBaHus SepHOM SHEPTHH.

HauMeHoBaHMe TeM JIa0OPATOPHBIX padoT

MOJIV.JIb |

JlaboparopHast pabora Ne 1. MW3ydeHue 3aKOHOB TWHAMHUKH BpalaTebHOTO
JIBIDKCHUS HAa KpecTooOpa3HoM MasiTHHKe OOepoOeka.

JlabopaTopnas pabora Ne2. OmnpexenieHne CKOPOCTH 3BYKa B BO3AYXE METOAOM

CTOSTYEH BOJIHEI
| |

JlaGoparopnast pabota Ne3. M3yueHne cui cyxoro TpeHHsI

Jlabopatopnas padota Ned. OmpeznerneHre MOMEHTa MHEPLMHU TeJ C MOMOIIbIO

KPYTHUIIbBHOT'O MAsITHUKA

JlabopaTtopnast pabotra Ne 5. Ompenenenue yCKOpeHHs CBOOOIHOTO IMAICHHS C
TIOMOITHI0 YHHBEPCATLHOTO MasITHHKA

JlabopaTtopnast pabora Ne 6. OmpeneneHue yCKOpeHHUs CBOOOJHOTO TAaJCHUS Ha

MalnHe ATByAa
| |

JlaGopatopHast pabora Ne 1. N3ydyeHnne CcOOCTBEHHBIX  KoJieOaHHI
COCPEOTOYCHHON CHCTEMBI

JlabopaTtopnast pabota Ne 2. V3ydyeHue aBuxeHus MasTHIKa MakcBesia

Jlabopatopnast pabora Ne 3. Ompenenenne Moxynss FOHra w3 pacTspKeHHS U

n3ruda
| |

JlaGopatopHnas pabota Ne 4. Onpenenenue kodpdunuenta [lyaccona u nepuoja

OoneHu
| |

JlabopaTtopnast pabora Ne 5. OmnpeneneHne CKOPOCTH TOJETA MYIH C MTOMOIIBIO
OQITMCTUYECKOTO MasiTHUKA

JlaGoparopnast pabora Ne6. MccnenoBanue ynpyrux ¥ HEYyIpyrux CTOJKHOBEHUMN

1apoB
| |

Jlabopatopnass padora Ne 1. M3ydenuwe paboOThl TepMOCTaTa W OMNpEJESICHUE
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CPCAHCTO 3HAUCHMS TCIIOTHI MCITAPCHUA BOAbI

Jlaboparopnast pa6ota No2. Omnpenenenune kod(PuIMEHTa BSI3KOCTH KUIKOCTU
METOJIOM KPYTHJIBHBIX KOJICOAHUH

JlabopaTopnast padota Ne3. Onpenenenue otHomenus C,/C, ais Bo3ayxa

JlaGopatopnass pabora Ned4. Ompenenenue kodbduimeHTa  JIUHEHHOTO

paCcIupCHUA MCTaJljla
| |

Jlabopatopnast pabora Ne5 Ompenenenue IIUHBI CBOOOJHOrO Tpobera u

3¢ (EKTUBHOTO TUaMETPa MOJIEKYJ BO3yXa

JlabopatopHast pabGorta Ne6. HccnenoBanue M3MEHCHHUS DHTPONUU B
U30JIMPOBAHHOW CUCTEME

MOJVYJIb I
Jlabopatopnast pabora Nel. N3yueHne OSIEKTPOMAarHWTHBIX BOJH B

JIBYXIIPOBOJHOM JIMHUU

Jlabopatopnast pa6ota No2. VI3aMepeHre MOITHOCTH IMEPEMEHHOTO TOKA M CJIBUTA
da3 MEXAy TOKOM M HANPSHKCHUEM

JlabopaTopnast pabota Ne3. OmnpeneneHue TOPU3OHTAIBHOW COCTaBJISIOLIEH
BEKTOpA MHIYKIIMM MAarHUTHOTO MOJIsl 3eMIIH

Jlabopatopnast pabora Ned4. Usmepenue kodddummeHTa CaMOWHIYKIHH U
emkoctu. [IpoBepka 3akoHa OMa 11 IepeMEHHOTO TOKa

JlabopaTtopnas padota Nel. M3yuenue 3akona Oma Jijis Ienield MOCTOSTHHOTO TOKA
Y U3MEHEHUS AJIEKTPOJIBIXKYIIEH CUIIbI

JlabopaTtopnas pabota Ne2. M3yueHue BaKyyMHOTO THOJA

JlaGoparopuast paGota Ne3. CusTHE BOJBTAMIEPHON  XapaKTEPUCTUKU
ra3opa3psIHON JIAMITBI U U3YUYEHUS PE30HAHCHBIX KOJeOaHU

JlabopaTtopnas pabota Ned4. V3ydeHue 3J1eKTpOCTaTUYECKOTO MOJIs

Jlabopartopnast pabora Ne5. IIpomepka 3akona Oma 1jsi MPOBOAHUKOB BTOPOTO

poJia M OTIpeIeIICHUE 3apsijia AICKTPOHA
MOAYJIb 111

Jlabopatopnast pabora Ne 1. BpaimieHue miockocTd TmoJispyU3allid CBETa B
MarHUTHOM MOJIe
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JlaGopatopHass pabota Ne2. N3ydyeHue YHCTOTHI oOpabarbiBaroIIeH
MOBEPXHOCTHU C TTOMOTIBI0 MUKpoUHTEephepomeTpa JInaamKa

JlabopaTtopnast padota Ne5. W3yuenwue, rpamyupoBka MOHOXpoMaropa YM-2 u
CHSITUE CIICKTPOB M3JIYICHHUS

JlabopaTopnast pabota Ne6. OmnpeneneHue yIeNbHOIO BpaIEHUS TUIOCKOCTH
NOJISIpU3AIMU CaXapHOro pacTBOpa ¢ NoMolblo caxapumerpa CY-3

JlabopaTtopnas pabota Ne7. TenjgoBoe u3iaydeHue

JlabopaTtopnast pabota Ne@ KauecTBEeHHBIN CIEKTpaIbHBIN aHAIN3

Jlaboparopnast pabota Ne9. M3yueHnue TeMreparypHOU 3aBUCUMOCTH MOKa3aTels
NPEJIOMIICHUS KUJIKOCTH C TOMOIIBI0 pedpakTomerpa MPD-22

Jlaboparopnast pabota Nel ®dorosnektpuueckuii 3 exT

JlabopaTopnas pabora Ne2. WM3ydeHue siBlieHHs] TOJSIpU3ALUU B NapajlIeIbHBIX

Jy4yax
| |

Jlabopatopnas padora Ne3. OmnpezesieHre AJIMHBI CBETOBOW BOJIHBI C MOMOIIBIO

ounpusmbl Openens
| |

JlabopaTtopnast pabota Ned. M3ydenue pabOThI 30HHOU TIACTHHKA

JlabopaTtopnas pa6ota No5. M3ydeHnue npuHumna padoThl Jiazepa HENPEPHIBHOTO
nerctBus. OnpenieneHre JUIMHbBI CBETOBOW BOJIHBI JIA3€PHOTO U3TyUYCHUS

JlabopaTtopnast pabota Ne6. KorepeHTHOCTh CBeTa

5.00pa3oBaTe/ibHbIE TEXHOJOTHH

B nporiecce NperoIaBaHus TVCIIMTLTAHBI «Duznka»
PUMEHSIOTCS cleyromuye o0pa3oBaTebHbBIE TEXHOJOTHHU: Pa3BHBAIOIICE
oOyuyeHue, npoOseMHOe OOy4YeHHE, KOJUICKTHBHAs CHCTeMa o0yueHus,

JeKIIMOHHO-3aueTHasi  cuctemMa oOydeHus. llpu UTeHHMM MJaHHOTO Kypca
IPUMCHSIOTCS TAKUE BHJIBI JICKIIMH, KaK BBOJIHAS, JIEKIIUSI-UHPOpMaIus, 0030pHas,
npoOJieMHasl, JISKIUsI-BU3yaTH3allHsl.

VYaenbHbI BeC 3aHATHH, NPOBOJUMBIX B HMHTEPAKTUBHBIX (popmax
(Jrexmus-Oecena, JICKIUA-TUCKYCCHS, JIEKIMSA-KOHCYJIbTAIH, npoOJieMHast
JeKUUs, JIEKUHsS-BU3yalu3alus, JeKIUsl € 3alUIAaHMPOBAHHBIMU  OIIMOKaMM),
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ONpesensieTcsl  IJIABHOM  1enblo  (MUCCHEW) MporpaMMbl,  OCOOEHHOCTBIO
KOHTMHI€HTa OOYy4arolMXcsd M COJAEPKAaHUEM KOHKPETHBIX JUCLMILIMH, U B
LIEJIOM B y4€OHOM IpOLECCE MO JAaHHOM JHUCLUUIUIMHE OHU JIOJKHBI COCTaBIISATh HE
MeHee 20 4acoB ayIMTOPHBIX 3aHATHM.

JUis BBIOSTHEHUST PU3UYECKOTO MPAKTUKYMa U MOATOTOBKE K MPAKTUYECKUM
(ceMHHapCKUM) 3aHATUAM HU3JIaHbl Y4eOHO-METOJUUECKHE TOCOOUs U pa3paboTKu
no Kypcy oOmied (Qu3MKH, KOTOpbIe B COYETAHHHM C BHEAYIUTOPHOU pabOTOM
CIOCOOCTBYIOT (DOPMUPOBAHUIO W pPa3BUTHS MPOGHECCHOHATHHBIX HABHIKOB
oOyuaromuxcs. B pamkax s1aéopamopnozo npakmukyma VCTIONIb3YETCS YMEHHE
CTYACHTOB IPOMU3BOJUTH pPAaCUeThl C IOMOIIBIO CPEACTB BBIYUCIUTEIHHON
TEXHUKH. DTO TO3BOJISET CYIIECTBEHHO MNPUOIMU3UTH YPOBEHb CTAaTHUCTUYECKOM
KyJBTYpbl 00paOOTKH pe3yNbTaTOB M3MEPECHUH B MPAKTUKYME K COBPEMEHHBIM
CTaHJapTaM, MPUHATHIM B HayKe M TMPOW3BOJCTBEHHOW NesATeNbHOCTH. Ha 3Tmx
3aHATUSAX CTYACHTHI yke Ha | kypce mpuoOperaror onbIT oOmenus ¢ 9BM u
WCIIOJIb30BAHUSI CTATUCTHUYECKUX METOJIOB 00pabOTKH pe3yJbTaTOB HAOJIOICHUM,
YTO COBEPIICHHO HEOOXomuMo uisi pPabOThl B CHEUUATBHBIX yUYEOHBIX U
MPOM3BOJICTBEHHBIX JTAOOPATOPHSIX.

B pamkax yueOGHOrO nporecca npeayCcMOTPEHO MpUTIalIeHUe Il YTeHUS JEKIIUM
BEIYIIUX YUEHBIX U3 LICHTPAIbHBIX BY30B U aKaJIEMUYECKUX UHCTUTYTOB Poccum.

6. YueOHO-MeTOOMYecKOe  oOecrieyeHHEe  CAMOCTOSITEIbLHOH  PadoThI
cryAeHTOB. OleHOYHbIEe cpeAcTBa I  TeKyllero KOHTPOJIS
yCIIeBAeMOCTH, MPOMEKYTOYHbIH KOHTPOJIb.

YcrmeBaeMOCTh OIEHHWBAETCS IO CPeACTBaM (HPOHTAIBHOTO OIpoca,
MPOBE/ICHUE KOHTPOJIBHBIX Pa0OT, KOJUIOKBUYMOB. DopMa OIICHKH B BUJIC
3ayera, Ok3aMeHa. OIEeHWBaeTCs caMOCTOsTeNbHAas paboTa CTyACHTa,
JOoMaIHee 3a/1aHue.

CamocTtosaTenbpHas paboTa CTYACHTOB pealu3yeTCs B BUJE:

" TIOJITOTOBKHU K KOHTPOJBHBIM paboTam;

" IOJIFOTOBKHU K CEMUHAPCKUM 3aHSTUSIM;

» odopmieHUs JA0OPAaTOPHO-NIPAKTUYECKUX  paboT  (3alojHEHHe

Ta0IHIl, perieHne 3aa4, HallkuCaHue BHIBOJIOB);
" BBINOJHEHUS WHAMBUAYAJIbHBIX 3aJaHUNl [0 OCHOBHBIM TeMaM
JUCIUTUTUHBL,

" HanucaHue pedeparToB 1o mpodieMam TUCHUIINHBI "dusznka".
DK3aMEeH B KOHIIE BTOPOTO CEMECTpa, BKIIOUYAIOIIMA  TPOBEPKY
TEOPETUYECKNX 3HAHUW M YMEHHE PEIICHUS TI0 BCEMY MPOUICHHOMY
Marepuay.
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7. @OH/ O1LIEHOYHBIX CPEACTB AJsl MPOBEPKHU TEKYIEero KOHTPOJIs
ycreBaeMOCTH MPOMEKYTOYHOM aTTecTaAllUH.

B yueOHOM mporiecce Ajisi OCBOSHUS JTUCIUILIMHBI UCIIOIB3YIOTCS CIEIYIONTINe
TEXHUYECKHUE CPEeCTRA:

- KOMIIBIOTEpPHOE W MYJbTUMEIUWHOE 00O0pymoBaHHWE (HA JEKIUSIX, IJIs
CaMOKOHTPOJISI 3HAHUHM CTYJIECHTOB, JIJIi 00ECTICUCHHSI CTYJICHTOB METOIUYCCKUMU
pPEeKOMEHAIMSIMU B 3JIEKTPOHHON (hopme);

-pubOpel M 000pyJOBaHWE Y4YEOHOTO Ha3HayeHUsl (MpPU BBIMOJIHEHUHU
71a60paTOPHBIX PaboT);

- MaKeT TPUKIAAHBIX OO0YyYalolmMX MpOorpaMMm (IJIsl CaMOIOATOTOBKH |
CaMOTECTUPOBAHU);

7.1. TunmoBbIe KOHTPOJIbHbIE 32 IAHUSA
MexaHuka

1. Teno maccoit 2 kr noaHATO Hax 3emiiel. Ero notenuuanbHas sueprus 400 Jx.
Ecnu Ha moBepxHOCTH 3eMiIM OTEHIMAIbHAS SHEPTHUSI TeJIa paBHA HYJIIO U CUJIaMU
COTIPOTHUBIICHUS BO3/TyXa MOXHO MPpeHeOpeydb, CKOPOCTh TeJa TOCIIe TPOXOKICHUS
"4 paccTostHus 10 3€MJIM COCTABUT ...

1)20wm/c  2)14m/c  3) 10m/c  4)40 m/c
2. K Touke, nexaleid Ha BHEITHEN MOBEPXHOCTH IUCKA, MPHIOKEHBI 4 criibl. Ecin
OCh BpallleHUsI POXOJUT Uepe3 HEHTP O AMCKa MePIEeHIUKYIISIPHO MIJIOCKOCTH
PHUCYHKA, TO IIJIEYO CUIIbI F4 paBHO...

Db 2)c 3)o 4)a
3. Iuck paBHOYCKOPEHHO BpalIa€TCs BOKPYT OCH (CM.pHC.). YKaXKUTE
HaIpaBJIeHUE BEKTOPA YIJIOBOTO YCKOPEHUS TOUKH A Ha 0007Ie THUCKA.

1)3 2)1 3)2 44
4. Ecin a; 1 ap - TAaHT€HI[MAJIbHAA U HOPMaJIbHASI COCTABJISIOIINE YCKOPEHUS, TO
COOTHOIIIEHHUS a, = a = CoNnst, a, = (0 cnpaBeIUBHI 1JIsl. ..
1) npsAMOTMHEMHOTO PABHOMEPHOTO IBMKEHUS
2) paBHOMEPHO KPUBOJMHEWHOTO JBUKEHUS
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3) paBHOMEPHOTO JIBUKEHHUSI 110 OKPY>KHOCTH
4) NpsSMOJIMHEMHOrO PAaBHOYCKOPEHHOT'O JIBUYKEHUS

5.Ecnu a, u a,- TAHTeHIUANbHAS 1 HOPMAIbHAS COCTABISIONINE YCKOPEHHS, TO
JUTSL IPSIMOJIMHENHOTO PABHOYCKOPEHHOT'O IBMXKEHMSI CIIPABEJIMBBI COOTHOIICHHMSL:
1) a; #const; a, =0 2)a,=0;a,=0
3) a,=a=const;a, =0 4)a,=0; a,=const
6. luck paauyca R Bpaiaercss BOKpyr BEpTUKaJIbHOW OCH PaBHO3aMENJIEHHO C
3a/IaHHBIM HaIIPaBJICHUEM BEKTOPA YIVIOBOT'O YCKOPEHUS & . YKaXKUTE
HaIIpaBJICHUE BEKTOPA JUHEUHOU CKOPOCTH U .

14 2)2 3)3 4)1
7. 3 cnepyronmx MaTeMaTU4eCKUX BBIPAXKEHUN BTOPOTO 3aKkoHa HproToHa

BBIOEPHTE MIPABHIBHOE:
1)F=ma 2)9=const 3) F=m?a 4) Fi=-F, 5) F=ma 6) F=mJ

8. Yrpyroe CTOJIKHOBEHHUE — 3TO TaKOE CTOJKHOBEHHUE, PU KOTOPOM Teja
0OMEHMBAIOTCS:

1) uMnynbcamMu U KUHETUYECKUMU SHEPTHUSIMU, & BHYTPEHHHE
SHEPIUM UX HE U3MEHSIOTCS;

2) UMIyJIbCaMU ¥ KHHETUYECKUMU SHEPTUSIMH U MEHSIOT CBOU
BHYTPEHHUE DHEPTUU;

3) TOIBKO BHYTPEHHUMHU SHEPTUSIMU
9. Kakoii npoaoKuTebHOCTH 1 TOJAKHBI ObLITH OBITH CYTKH Ha 3eMJie, YTOObI
TeJa Ha SKBaTope He umenu Beca? Cuutath paguyc 3emiun R=6400kM.

1) T ~0,01%T, 2) T~002+T,  3) T~01xT, 4) T~03+T, 5)
T ~05%T,

3neck To=244 (3eMHBIE CYTKH).
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10. I3 npuBeneHHbIX HUXKE (OPMYITUPOBOK TpeThero 3akoHa HeioToHa BhIOEpUTE
paBUJIbHYIO:
1) nBa Tena B3auMOAEHCTBYIOT MEKIy COOOI0 CHIIaMH PaBHBIMU MO MOYJIIO;
2) nBa Teja B3aUMOJEHCTBYIOT MEXIY COOOI0 CHJIaMU, HAITPaBJICHHBIMH B
IPOTUBOIMOJIOKHBIE CTOPOHBI;
3) ABa Teia B3auMOJCHCTBYIOT MEX1Y COOOI0 CUIIaMU PABHBIMH 110 MOAYJIIO U
HaIlpaBJICHHBIMU B POTUBOIOJIOKHBIE CTOPOHBI BAOJb IPSIMOM, COEAMHSIOLIEH
LEHTPbI MAacC ITUX TEIl.
11. Ha ropu30HTAIBHOM CTOJIE CTOUT COCY/]I, HATOJTHEHHBIN BOJOM. B KakoM mecTe
cocy/ia HaJlo CAeNIaTh OTBEPCTHE, YTOOBI CTPYS U3 HETO OMiia B MOBEPXHOCTH CTOJA
BO3MOHO JIaJibllle OT cocyia?
1) Ha pacctossaum 1/3 BBICOTHI cOCyIa, CUUTAs OT JTHA COCY/Ia;
2) Ha paccTOsIHUM 1/3 BBICOTHI cOCyAa, CUUTask OT MOBEPXHOCTU BO/IbI;
3) Ha paccrosiHuu 1/2 BBICOTHI cocyaa.
12. I'paBUTalIMOHHAS SHEPTHUSI IAPOOOPAZHOT0 HEOECHOIO TeJa AAeTCs
cieayrmmumMu popMmynamu:
He--26M: 2e-3cM ge-leM gy
5 R 5 R 2 R
rae G — rpaBuTaliMOHHAs MOCTOsIHHAs, M — Macca HeGecHoro Tena, R — paauyc
mapooOpa3Horo Tena. YKaxuTe NPaBUIbHOE BBIPAKEHHE.
13. B ogHOM ciyyae aBTOMOOMIIb MTPOILIES MEPBYIO MOJOBUHY IYTH CO CKOPOCTHIO
40 xm/4, a BTOPIO TTOJIOBUHY ITyTH — CO CKOPOCTHIO 80 KM/4, a B IPyroM cirydae
NEPBYIO MOJIOBUHY BPEMEHU JIBUTAJICS CO CKOPOCTHIO 40 KM/4, BTOPYIO OJIOBUHY
BPEMEHHU CO CKOPOCTHIO 80 KM/4. ONIPEACIIUTh CPEAHUE CKOPOCTH B KaXKIOM
ciydae.
1) Cpennue ckopocTd B 000UX CIy4asix OJJUHAKOBBI;
2) Cpennsis CKOPOCTh B IIEPBOM CiIydae OOJIbIIE, YeEM BO BTOPOM;
3) Cpennsisi CKOPOCTb BO BTOPOM ciIydae OO0JIbIIe, YeM B TIEPBOM;
Br10epuTe npaBHIIbHBIN OTBET.
14. Tloe3n maccoit 500 ToHH MOAHUMAETCS cO CKOpOCThi0 30kM/4 10 ykIIoHY 10 M
Ha 1 kM mytu. Koadduuument tpenus 0,002.
Onpenenuts MOIIHOCTb, Pa3BUBAEMYIO JIOKOMOTHBOM.
Pemmre 3anauy 1 yKakuTe NMpaBUIIbHBIN OTBET.
1)N=1000kBm 2)N=730xBm 3) N=470kBm 4)N = 840 xBm

MouiekyasipHasi pU3UKA U TEPMOJUHAMHUKA
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1. CocrosiHue H€aNBHOTO ra3a ONpeaesIIeTCs 3HaUSHUSIMU TTapaMeTpoB: To,
Po, Vo, Tne T — TepMouHamMuyeckas TeMneparypa, p — 1aBjieHue, V —
o0beMm raza. OnpenesieHHOe KOJIMYeCTBO ra3a rnepesenu u3 coctossHus (3po,
Vo) B coctosiaue (po, 2Vo). [lpu 3TOM ero BHyTpEHHSSI SJHEPTHA. ..

1) yBenmuunnach

2) yMEHBIIWIACH

3) He U3MEHMIIACh
2.Ecnu AU — n3meHeHre BHyTpEHHEHN 3Hepruu uaeansHoro rasa, A — padora
raza, Q — KOJIM4eCTBO TEIIOTHI, COOOIIIaEMOE a3y, TO sl U300apHOTO
HarpeBaHus ra3a CIpaBeUIMBbI COOTHOLICHHUS. . .

1) Q>0; A>0; AU=0

2) Q>0; A>0; AU>0

3) Q=0; A<0; AU>0

4) Q>0; A=0; AU>0
3.CpenHsisi KWHETHYECKas SHEPTHS MOJICKYJIbI HJICAILHOTO Ta3a MpH

1 .
TEeMIIepaType T paBHa ¢ :EkT . 3mecw 1=n, + Ngp + 2Ny, 1€ Ny, Ngp U Nk — YUCIIO

cTeneHer cBOOO bl MOCTYNATENIBHOI0, BPAIATEIbHOTO U KOJIEOATEIbHOTO
JIBWKEHUM MOJIEKyJbl. [Ipy yCcinoBuu, 4T0 HIMEIOT MECTO TOJIBKO
MOCTYIATEIbHOE U BpalllaTeIbHOE JIBUXKEHUE, Uil BojsiHOrO napa (H20O) yucio
| paBHO...

1)3 2) 6 3)5 4) 8
4. TermoBas mammHa padotaet no nukiry Kapuo. Ecnu Temneparypy
HarpeBaTess U XOJOAUIbHUKA YBEJIMYUTh Ha OIMHAKOBYIO BennuuHy AT, TO
KIIJI nukna. ..

1) He U3MEHHUTCST 2) YMEHBIIUTCS 3) yBEIUUYUTCS

5.Ha (P,V)-auarpamme n300pakeH HMUKIMYSCKUN IPOIECC.

P

0 1
0 1 2 3 4/

6.Ecnu AU — nu3MeHeHnue BHyTpeHHE SHEPTUU UAeaIbHOro rasza, A — padora
rasa, Q — KOJIMYECTBO TEIIOTHI, COOOIIIaeMOe ra3y, To JjIs mpoiecca AB
CIIpaBEeUIMBbI COOTHOLIEHHUS. . .

a. Q>0; A>0; AU=0
b. Q=0; A<0; AU>0
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c. Q>0; A=0; AU>0
d. Q>0; A>0; AU>0

7.0mnpenenanTe CpeiHIO KHHETHUECKYIO SHEPTHIO OCTYNAaTeIbHOTO IBUKCHUS
MOJIEKYJT BO3yxa 1pu faasinenuu 10° [Ta u KOHIEHTpauyu 3THX MoJeKky 2,710%
M,
1) 3,810 2) 56102 x  3) 3,210%/Ix
4) 9102k  5) 1,210/
8.Kak u3MeHUTCsl BHYTPEHHSSI SHEPTUs UACATBHOIO raza Ipyu N30TEPMUUECKOM
cxatuu?
1)U=0 2)AU>0 3) AU=0 4)AU<O0 5) AU moxeT UMeTh J1r000¢e
3HaYCHUE
9.3aBUCUMOCTD JaBJICHHUS T'a3a OT €ro 00beMa BoipaxkaeTcs: popmynoit P=aV, rae
a=const. Yemy paBHa paboTa, coBepIiaemasi ra3oM MPHU €ro PACIIUPEHUU OT
o0wvema V1 1o oopema Vo?
1) al2V,-V,} 2) al2v,?-V?) 3)alv,2-v?)  4) alv,-V,)
50
10.Monekybl, KAKOTO U3 MEPEUUCICHHBIX Ta30B, BXOSIINX B COCTAaB BO3yXa, B
PaBHOBECHOM COCTOSIHMH 00J1aJat0T HAauOOJIbIIeH cpeHel apupMeTHIecKon
CKOPOCTBIO?
1) N, 2) O, 3) H 4)CO;,
11.11py KakuX ycIoBUSX peasIbHbIE ra3bl MOAUYUHSAIOTCS 3aKOHAM UEaJIbHOTO Tra3a?
1) npu GONBIIMX IUVIOTHOCTSAX U HU3KUX TEMIIEPATYPAX;
2) nIpu MajbIX INIOTHOCTSIX U HE OYEHb BHICOKUX U HE CIMIIKOM HU3KUX
TEMIEPATypax;
3) mpu MaNbIX IMJIOTHOCTSX M BBICOKUX TEMIIEPATypax;
4) npu ManbIX IUIOTHOCTSX U HU3KUX TEMIIEPATYpax;
5) npu 60JBIMIKX MIIOTHOCTSAX U HE OYEHb BBICOKUX U HE CIIMIIKOM HU3KUX
TEMIEPATYPAX.
12.13 kanenbHULIbI HAKanaau paBHbIE MACChl XOJIOAHOM U ropsiuelt Bojbl. Kak u BO
CKOJIBKO pa3 U3MEHWICS KO3(pPUIMEHT NOBEPXHOCTHOTO HATSYKEHUS BOJIbI, €CIIH B
nepBoMm citydae oopazosanoch 40, a Bo BTopoM 48 karnesnb?

1) yBemuumics B 1,2 pa3a;
2) ymenbinuics B 1,2 pasa;
3) HEe U3MEHHIICS,

4) yBenuuunics B 2,4 pasa;
5) ymensimics B 1,44 pasza

13.Kputnueckas remnepaTypa ONpeaeisieTcs U3 BbIPaKEHUS:

DT, =36 2) T, =al276 3) T, =8a/27TRe¢ 4) T, =36/27a°
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1)

1)

1)

1)

3neck a u 6 nocrosiHabie Ban-/lep-Baanbca.
JJIeKTPUYECTBO M MAarHETH3M
1. Konpencarop emkoct C TMPUCOENMHEH K HWCTOYHHKY TOKa, KOTOPHIM
MOJJICP)KUBAET Ha €ro oOkiaakax pasHocTh moreHimanoB U. Kakoif 3apsin
MPOTEKAET Yepe3 MCTOYHUK MPU 3aMOJHEHUU MPOCTPAHCTBA MEXKIY IUIACTHHAMU

KUJKOCTBIO C TUAJIEKTPUUECKON MPOHUIIAEMOCTHIO €7

2
L Qude-n; S 4) wees 5) L£

2. HOBCpXHOCTHaH IINIOTHOCTHb 3apAJ0B Ha HCKOTOPOM YYACTKC IIPOBOJHHKA,

TIOMEILEHHOTO B DJIEKTPUYECKOE MmoJe, okasanoch 1,77 1078 Ky , . Kakosa
M

HAIpsHKCHHOCTD ITIOJIA Ha 9TOM y‘{aCTKe?

1102 2. 22108 2. 3)5510* Z. 4)310° Z. 5) me coorsercrayer un
M M M M

OJIMH.
3. OnpenenuTe cUy TOKa Ha ydacTKe LIeTH, eciau @1 - ¢2 = 10B &1 = 5B €, =3B
R1=3 OM R;=2 Om r;1=r»=0,5 Om

e D34 D3A H2A A4

_:h||_|:|_|}7 513 A

4. beckoHEYHO [UIMHHBIA TMPOBOJ O00pa3yeT KPYroBYIO IMETII0, KacaTeIbHOU
npoBoay. Ilo mpoBomy uaer tok cunoit | = S5A. Halitu paguyc netiu, eciu
M3BECTHO, YTO HAIPSKEHHOCTh MAarHUTHOIO MOJISI B LIEHTpe HeTinu paBHo H =

mna
M

1,2m;  2)310tm;  3)210%  4)0,08m;  5)310%m
5. ITo AByM KOHTypaM C B3aMMHOM MHIYKTUBHOCTBIO 2 I'H TekyT Toku 2 A u 5 107
A. OnpenennTh B3aMMHYIO SHEPTHIO TOKOB B 3THX KOHTYpaX.

1) 5102 IIxx; 2) 210 Ox; 3)2x; 4)4 Jlx; 5) He COOTBETCTBYET HU
OJIUH.

6. YkaxuTe cpeny MEepedyrCIICHHBIX BBIPAKCHUN (HOPMYITY, ONPEISISIIONIYI0 YTO
€CTh MHIYKIIUSI MarHuTHOTO noJis ( F - cuna, M - MoMeHT cui)

5 4) HU OJIUH ; 5)

BCC.
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7. Kak cBs13aHHO HaIpsAKCHHOCTD C HOTGHI_II/IaJIOM?

- (. dp. @~j, _ Q) B : _dp .

1)—E_(§X/+ﬁy/+ azk ;2)E=grad ¢; 3) E=qgrad ¢ ; 4) E= e
5)E=-grad ¢

8. B uenp c mnepemennsiM HampspkenueM U = U cos ot  Briarounnu

WHIYKTUBHOCTB L ¢ akTUBHBIM conpoTuBieHueM R. Onpenenuts TOK B LIETH.

1) ﬂcos(wt— ) rzae g __ e

R o IR0

2) Lcos(a)t—(p) e [g(p=L.
VR + 0?12 ’ VR + 0?12

Lw

3) ﬂCos(a)z‘—go) e lgp = ——.
Lw , VR + 0’

U R
4 —OCOS olt- @), e COSQ =—F7——"——.
ey R N
U,,

9. Yrto Takoe HaNpsH>KEHHOCTD MOJIsA?

Lo

3) ——
) VR + o

Cos(a)f+ (o), e COS@p =

-9 . o_9 7. 3)’—;; H-9 . 5_9 ;

dre,r’’ breyr® 1’ Areyr’ dreyr’

10. Ot yero 3aBUCUT HANIPSHKEHHOCTD AJEKTPUUYECKOTO MO ?
1) OT BeMUMHBI IPOOHOTO 3apsifa U CUJIbI, TEHCTBYIOLIEH Ha HETO.
2) OT CHJIbI, IEUCTBYIOIICH HA TPOOHBIH 3apsij.
3) OoT 3apsia CO3IAOILETO MOJIE U OT CPEJIBI.
4) oT BeNMUMHBI 3apsa, CO3AAIOIIErO MOoJje, yIaIeHHOCTH CO3JaTelis MO U OT
CpEIBl.
5) oT 3apsjga, CO3JAIOIIETO TMOJe, CPedbl, INle OMPENeNsIeTcs IOoJie, BETUYHHbI
poOHOTO 3apsifa.

Onruka
1. Kakoe w3 BbIpaXEHUI OmpeaenseT MpeneibHbId Yroa MOJHOTO BHYTPEHHETO
OTpakKeHHS JJIs Tyda CBETa, UAYIIETO U3 CPelIbl C TOKa3aTelaeM MPeJOMIICHHS Ny B
Cpely ¢ TIoKasareseM MpesioMiieHus ny (N2>Np)?

1.sina=mln,;, 2.sina=n,/n; 3.sina=1l/n;4 sina=1/n,;
5. Cpenu oTBeTOB 1-4 HET MPABUIIBHOTO.

2. OnpenenuTh ONTHYECKYIO CHIIY pPacCEUBAIOIIEH JUH3bI, €CIM WU3BECTHO, YTO
npeaMeT, TMOMEIICHHbI mnepea HeW Ha  pacctossHuu 0,4 M, JaeT MHHUMOE
n300paxkeHre, yMEHbIIIEHHOE B 4 pasa.
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1.-7,5 outp; 2. 7,5 nutp; 3.-10 gntp; 4. -5 nntp; 5. 5 anTp.

3. KaKI/Ie nu3 HI/I)KerI/IBeI[eHHBIX YCJIOBI/II)'I SABIIAKOTCA YCJ'IOBI/IHMI/I MI/IHI/IMyMa oT
TU(PPaKIMOHHON peIeTKu?
1. dsinp=mA; (m=0,+1+2,..))

2. bsinp=mA;, (d=a+Db)

3. dsing=(m+ pl N)A; (p= 1.2,...,N-1)

4. d(sina —sing) =mi; o -yroJI IaJCHHUS

5. dsina=mA; 6.Cpenu oTBeTOB 1-5 HET BepHOTO.

4, HO,Z[ KaKuM VITIOM HYXHO OTpasuTb JIYy4 OT KPUCTAJJIAa C II0KAa3aTCIICM
IPCIIOMIICHUA n, YTOOBI MNOJYYHUTh MAaKCHUMAJIbHYIO ITOJIAPHU3allUIO0 OTPaXCHHOI'O
ay4qa?

1. p=arccosn, 2. ¢=arcctgn;, 3. p=arctgn, 4. @=arcsinn; 5. Cpeau
OTBETOB | -4 HET MpaBUIIBHOTO.

5. Kak u3MeHHTCS 9acToTa KpacHOM rpaHuibl Gporodddexra, eciau mapy paguayca
R coo0muTh momoxuTebHBIN 3apss (7

1. VBemuuutca Ha  eq/l (4reyRA); 2. He wusmenutcs; 3. YMeHbIIMTCS Ha
eql (4rey Rh);
4. VBenuuures Ha €q/ (4re, R?h); 5. VMeHbiunTes Ha €q | (4re R h).

6. Kakyro MakcHMaJbHy0 KHHETUYECKYIO DHEPIUI0 UMEIOT BLIPBAHHBIE U3 JIUTHUS
5JIEKTPOHEI IIPH OOJIy4eHHUH cBeToM ¢ yactotoi 10 I'u? (A=2.4 »B, /= 6,62
103 x.c, 1 5B = 1,9.10° k).

1.0,95-B; 2. 2,5-B; 3. 1,33B; 4. 3,153B; 5.1,743B.

ATOMHas U AlepHas PU3NKa
1. Ha ocHOBe pe3ysbTaToB Kakux OIbITOB Pesepdop 1 mpeaioxu miiaHeTapHyto
MOZEJIb aTOMa.

1. Onmitel JIenappa.

2. OIBITHI 110 B3aMMOJICHCTBHIO TIPOTOHOB C BEIIIECTBOM.

3. boMOapaupoBka o- YaCTUIIAMU METAJUTMYECKUX TIJICHOK.
2.YKaxuTe BTOPOH MPOAYKT saepHoi peakuun: 4Be+*,He—12%C+?

3.Kako#t nmopsimkoBbiii HOMep B TaOiuie MeHeneeBa UMEET 3JEMEHT, KOTOPBIN
oOpa3zyeTcs B pe3ysbTare - pacnaja siipa 3JIEeMEHTa ¢ MOPSIAKOBBIM HOMEpoM Z

1.7+1

2.Z-1

3.Z.

4. OmpenenuTe YUCIO 3JIEKTPOHOB B AJIEKTPOHHOW 000JIOUKE HEUTPaIbHOTO

aToMa, B aTOMHOM sIp€ KOTOPOI'O COAEPKUTCS 6 MPOTOHOB U 8 HEUTPOHOB.
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wph =
oN O

5. [Touemy Teopust bopa He cmoriia OOBSICHUTH CHIEKTPAIbHBIC 3aKOHOMEPHOCTH
I'emua?

1. bop nmonb30Balics TOIBKO KIACCUYECKOU (PUBHKOMN
2.bop  monB30BaICS ~ KJIACCMYECKOM  MEXaHUKOM UM KBAHTOBBIMH
3aKOHOMEPHOCTSAMU U3JTy4EHUS, JOMYCKas JIOTUYECKYIO HEMOCIIEI0BATEIBHOCTD.
3. bop yuuThIBaJl TOJIBLKO KBAHTOBBIE 3aKOHOMEPHOCTH U3JIYyUYCHHUSI.

6. Kakoe u3 Tpex TUmnoB u3iaydeHus (o, 3, Y) He OTKIOHSAETCS AICKTPUUECKUM U
MarHUTHBIM TTOJISIMU ?

1. o- uznydeHue

2. B- uznydyenue

3. Y- U3NIy4yeHHE.

7. KakoBO COOTHOIIIEHUE MEXIY Maccoil M, CTaOMIBLHOTO fAJipa U CyMMON Macc
CBOOOAHBIX TPOTOHOB Z Mp, U CBOOOAHBIX HEHTpoHOB N M, M3 KOTOPBIX
COCTAaBJIEHO PO

1. m,>Zm +Nm,

2. m,<Zm,+Nm,

3. m,=Zm,+Nm,.

8. IlposiBieHHMEM KaKOro THIIA B3aUMOJCUCTBHUH, CYIIECTBYIOIIUX B IMPHUPOJIE,
SIBJISIFOTCSL SIIEPHBIE CUIIBL, IEHCTBYIOIIUE MEK]ly HYKJIOHAMU B siApe?

AJIEKTPOMArHUTHBIE

['paBuTaninOHHBIE

CunbHbIC

Cna0gie.

. KakoB nopsiiok BeIM4nHbI paguyca siapa aroma?

10%cMm
10Bcem
10 em.
a) IIpumepusvie gonpocwl 011 camonoozomoeku no mexanure (I mooyan):

WhE ©kowbhE

B dyem 3axmouaroTcs KOOPAMHATHBI M BEKTOPHBIM CIOCOOBI OMHCAHUS
JIBHKEHUSA?

Yro Ha3pIBaeTCA CPEIHEW U MTHOBEHHOM CKOPOCTSIMU M3MEHEHMS KOOPAMHATHI
X TOYKH (Vep, Vx)?

Yro Ha3bIBa€TCs CPEAHUM U MTHOBEHHBIM YCKOPEHUSMHU TOUKH MO OCH X (Axcp,
ax)?

UYro omnpenensier ypaBHeHHE X = Xo + Vyt? Kakoe nBuxeHne oHO onmcheiBaer?
Kak u3MeHSI0TCS CO BpEMEHEM BEJIMYUHBI Vy, dx?
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5. YT0 OnpeesaioT COOTHOIEHUS: Vx= Vxot axt, X=Xo+Vxot+ axt?/2?

6. [1YTO Ha3bIBaeTCs BEKTOPOM MEPEMEIIECHUSI TOUKH I'?

1. Yro Ha3bIBaeTCS CPEIHUM U MTHOBEHHBIM BEKTOPOM CKOPOCTH TOUKHU (Vep, V)?
Kak nampaByieHbl 3TH BeKTOpa?

8. Yro Ha3BIBAETCSI CPETHUM U MTHOBEHHBIM BEKTOPOM YCKOPEHHUS TOUKH (&cp, )7
Kak oHu HanpaBiieHbI?

Q. Kak cBsi3aH BEKTOp CKOPOCTH V CO CKOPOCTSIMU Vy, Vy, V;?

10. Kak HaifTu MOy/IH BEKTOPOB CKOPOCTH, YCKOpEHHUS |a|?

11. Kak cBsi3aHbI KOOPAMHATHBIA U BEKTOPHBIN CIIOCOOBI OMMCAHUSI IBUKEHUS?

12. Kak pa3noxuTh BEKTOP YCKOPEHHS a Ha HOPMAaJbHYIO M TAHTE€HIHMAIbHYIO
COCTaBJISTIONTHE (an ¥ a)?

13. Kak BiusieT Ha BEKTOp CKOPOCTH V TOYKH TaHT€HIIMAJIbHOE YCKOPEHUE a7

14.  Kak BIMsieT Ha BEKTOpP CKOPOCTH V TOUYKH HOPMAJIbHOE YCKOPEHHE dn?

15. Touka aBMKETCS paBHOMEPHO 0 KpuBo. Yemy paBHO an? a,?

16. Touxka IBMXETCS IO MPSAMOU C YBEIMYUBAIOIIEHCS CKOPOCThIO. UeMy paBHO an?
a :?

17. UYro Ha3bIBaeTcs CpeaHEdl yrioBOH CKOpOCThIO? MTHOBEHHOM YIJIOBOM
CKOPOCTBIO?

18. Kak nampaBieH BEKTOp YIJIOBOil ckopocTu?

19. Yro Ha3zbIBaeTCA CPEeIHUM YTIIOBBIM YCKOpeHHEeM? MIHOBEHHBIM YCKOpEeHUEM?

20. Kaxk HanpaBieH BEKTOp yIIOBOrO yCKOPEHUS?

21. Yewm ompenemnsieTcs YUCIIO CTENeHEeH CBOOO b MEXaHUYECKOW CUCTEMBI?

22. Kak HampaBJIeH BEKTOP 3JIE€MEHTAPHOTO YTIIOBOTO MIEPEMEIICHUS?

23. SIBnsgercs M BEKTOPOM KOHEYHOE yTIIO0BOE MepeMenieHme?

24.  Kak cBsi3aHbl JUHEHHBIE U YTJIOBbIE KHHEMATUYECKUE XapAKTEPUCTUKHU ?

25. Koneco Bpamiaercs BOKpYT HEMOABUKHOW OCH, TPOXOIAIICH uyepe3 IEeHTP Macc.
O6namaer 1nu mo0as To4Yka Ha 000/ HOPMalbHBIM, TaHTCHIIMAIbLHBIM
YCKOPEHUEM, MEHSIOTCS JIM CO BPEMEHEM MOJAYJIH ITHUX YCKOPEHUH, €CIM KOJECO
BpaulaeTcs:

a) C MOCTOSIHHOM YTJI0BOM CKOPOCTHIO W = CONSt;

0) ¢ OCTOSIHHBIM YTJIOBBIM YCKOpeHueM [ = const.

26. Kakue cuctembl OTCUYETa Ha3bIBAIOTCA UHEPIUATIbHBIMU?

27. llouemy mnepBbli 3aKkoH HproTOHa SBIsIETCS CaMOCTOSATEIBHBIM, XOTSA Ha
MIEPBBIN B3TJISI OH CJIEAYET U3 BTOPOTO 3akoHa HproToHa?

28. Uto Takoe cuna? KakoBwl cienctBus aeucTBUs cuibl? Kak usmeputs cuiy?
Kak cymmupyrotcst cusbl?

29. UYrto Takoe macca? Kak wm3smeputrh maccy? B uyem 3akirodaercsi CBOMCTBO
aJIIUTUBHOCTH MacChI?

30. Yrto Ha3bIBaeTCSd HMMIYJIHLCOM MAaTEPUATHHOW TOYKA U HUMITYJIHLCOM CHUCTEMBI
MaTepUAIIbHBIX TOUEK?

31. CdopmynupyiiTe OCHOBHON 3aKOH JTWHAMUKH JJII MAaTEPUATIBLHON TOYKU U JUIS
CHUCTEMbI MAaTEPUATbHBIX TOYEK.

32. Kak 3anucarb ypaBHEHUE JIBUKCHUS TEJIa B BEKTOPHOU U CKaJISIpHOU opme?
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33. Cdopmymupyiite III 3axkon HproTona B ¢opme paBeHCTBa ACHCTBHUS U
POTUBOICHCTBHS.

34. Tlouemy IPUHIMI OTHOCUTEIBHOCTHU SABJISETCS MOCTYJIATOM?

35. Kakue cuctembl OTCUETa Ha3bIBAIOTCA HEUHEPIUATIbHBIMU?

36. Uemy paBHA U KaK HallpaBjeHAa EHTPOOEKHas CHJIa HHEpLUU?

37. CdopmynupyiiTe YCIOBHUS pPABHOBECHUS Tella OTHOCUTEIBHO PaBHOMEPHO
BpalAIOIICNCI HEUHEPIIMATIBHOM CUCTEMBI OTCUETA.

38. Urto Ttakoe cuna Kopumommca? Korma ona Bo3Hukaer? Kak ompenenuts ee
HaIlpaBJICHUE U BETUYUHY?

39. Uro Ha3bIBAETCS MOMEHTOM CHJIbI (BEJIMUMHA, HATIPABJICHHE)?

40. CdopmynupyiiTe OCHOBHOM 3aKOH IMHAMUKHU Il BPAIIATEIbHOTO IBUKECHHUSL.

41. UYemy paBHa KHMHETHUYECKas sHeprusi Bpaiarouierocs tena? Chopmynupyiite
teopeMy Kénura.

42. Uto Ha3pIBacTCSI MOMEHTOM HMIyJhca MaTepHanbHOW Touku? KakxoBa ero
BEJINYMHA U HaNpaBieHUue?

43.  UTto Ha3BIBAETCSI MOMEHTOM MMITYJIbCA TBEPIOTO Tema?

44. Onpeaenute MOMEHT UMITYJIbCa MAaTEPUAILHOM TOYKM MACCOM m, JBHUXKYILEHCS
CO CKOPOCTBIO

45.  Yrto Ha3bIBAaE€TCA UMITYJIHCOM MATEPUATBLHON TOUKH?

46. Cdopmymupyiite Il 3akoH HpioToOHA B UMITYJILCHOM (POpME I CUCTEMBI TEJL.

47. Yrto Ha3bIBaeTCA UMITYJIbCOM CUIIbI? KakoBa CBsI3b MEXKIy MMITYJICOM CHIIBI U
W3MEHEHUEM HMITYJIbCa T€JIa, HA KOTOPOe OHa AeicTByeT? PaccMoTpute 2 ciyyas:
CHJIa HEU3MEHHA; CHJIa MEHSIETCS CO BPEMEHEM.

48. CdopmynupyiiTe 3aKOH COXpAHEHHS HUMITYJIbCA CUCTEMBI T€J U OTAEIBHBIX €T0
IIPOCKIINAMN.

49. Yro Ha3pIBaeTCA pabOTOMN CHITBI?

50. [I'py3 moaBemieH K HEPaCTSHKUMON HUTH W OTTSHYT B CTOPOHY OT MOJIOKEHUS
paBHOBecuss Ha yroa o. Kakue cunbl neiictByror Ha rpy3? Kakywo paboty
COBEPILIAOT 3TU CUJIBI HA IyTH JBUKEHHUS €T0 K IOJIO)KEHUIO PABHOBECHUS ?

51. Kakume cunbl Ha3pIBalOTCI  KOHCepBaTUBHbIMU?  HekoHcepBaTUBHBIMU?
[IpuBenuTe mpuMepsI.

52. Illap, Haca)XCHHBINA HA KECTKHUH CTEP)KEHb, COBEPIIACT MOJTHBIN 000poT. Kakyro
paboTy NpH 3TOM COBEPIIAET CUIIA TAKECTU?

53. Uro Ha3bpIBacTCsl KMHETHUECKOW »HEprueu tena, cucrteMsl Ten? Kak cBs3aHb
MEXKly COO0M M3MEHEHUE KUHETUYECKON SHEpPruu 1 padborta cui?

54. Yrto Ha3pIBaeTCAd NOTECHLHMAIBHOW 3Hepruer cucrembl Ten? KakoBa CBS3b
M3MEHEHHS MOTEHUIUATbHON YHEPTHH CUCTEMBI ¢ paboTOM cui?

55.  Yto Ha3pIBaeTCs MOJHON MEXAHUYECKOW SHEPTHEN CUCTEMBI?

56. Kakue npuyuHbl MOTYT BbI3BaTh M3MEHEHHE IMOJTHOW MEXaHUYECKON SHEPIruu
CUCTEMBI?

57.  CdopmynupyiiTe 3aKOH COXpaHEHUS MEXaHUYECKON IHEPTHUH.

58. CdopmynupyiiTe OCHOBHOE YpaBHEHHE JUHAMUKH BPAIATEIHHOTO JIBHXKECHMS
TBEPJIOTO TeJa (ypaBHEHHE MOMEHTOB).

59. CdopmynupyiiTe 3aKOH U3MEHEHHUSI MOMEHTA UMITYJIbCa CUCTEMBI TEJl.
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60. CocraBbTe CpaBHUTEIBHYIO TAOJIUILY BETUYMH U 3aKOHOB JUIsl MOCTYNATEIbHOTO
U BpallaTeJIbHOTO ABUKEHUMN.

61. dopMynHupoBKa 3aKOHA BCEMUPHOTO TATOTEHHUA. Y CJIOBHUS €r0 TPUMEHUMOCTH.

62. CpaBHeHHME TpPaBUTALMOHHOTO B3aUMOJCHCTBUS C JPYTMMU  BHUIAMH
B3aUMOJICCTBUMU.

63. Bblunciure COOTHOIIEHHE CHJIBl TPABUTAIMOHHOTO TMPUTSKEHHUS MEXKIY
AIIEKTPOHAMH K CHUJIE HX 3JIEKTPOCTATUYECKOTO OTTAIKUBAHMSL.

64. PaccuuTaiiTe MOTEHIIUAT TPABUTAIIMOHHOTO TOJISI TOYEUHON MACCHI.

65. 3anuumuTe ypaBHEHHUE IBUKEHUS UCKYCCTBEHHOT'O CIIyTHUKA 3eMJIN.

66. Ot yero 3aBUCUT BEJIMYMHA YCKOPEHHUS CBOOOAHOIO MaJAeHUs?

67/. UYemy paBHa mNOJHas MeXaHHWYECKash HHEPrHsl JBIKYILErocs IO opoure
UCKYCCTBEHHOT'O CITyTHHUKA 3eMIIH?

68. Paccumraiite 1, 2 u 3 KoOcCMHUYECKHE CKOPOCTH.

69. 3anmmmre ypaBHEHHE TapPMOHUYECKOTO KOJIEOATETHHOTO JTBUKCHHUS.

70. OObsicHuTe (U3MUECKUNA CMBICT TapaMeTpPOB KOJEOAHUS: aMILTUTYIBI,
NEepHoJia, YaCTOTHI.

71.  Yro takoe ¢aza konebanusa? Kak daza kojaedaHus 3aBUCUT OT BpeMEHU?

72. B Kakux eIMHHIIAX U3MEPSIETCS pa3HOCTh (Pa3 ABYX KoJeOaHMit?

73. B uewm 3akmouaercs rpadudeckoe npeicTaBiieHne KojaeOanmii?

74. Ot 4ero 3aBUCHUT aMIUTUTYJla U HadalbHas (aza pe3yJbTUPYIOIIETO KoaeOaHus,
ABIIIOIIETOCS CyMMOW  JIByX CHHXPOHHBIX CKQJSIPHBIX TapMOHHUYECKUX
Kose0aHui?

0) Bompochl i caMONOATOTOBKH 10 MOJEKYJSPHOW _ (U3UKH U
TEePMOJAMHAMMKH
UTo Ha3bIBAIOT TEPMOJIMHAMUYECKON CUCTEMOM?
Yro Takoe COCTOSITHUE TEPMOJUHAMUYECKON CUCTEMBI?
Kaxkoit Habop mapamMeTpoB ONpeesseT COCTOSHUE CUCTEMBI?
Kakas TepmonHaMHudecKkasi CHCTEMA SIBIIAETCS OJHOPOAHOM?
Kakas tepmoinHaMuyecKkasi CUCTEMa Ha3bIBAETCSI PABHOBECHOMW ?
UTto Takoe MakpOCKOMUYecKasi cucteMa?
Kakue TpyIHOCTH BO3HMKAIOT MPH OMUCAHHUM MAKPOCKOIMHWYECKON CHCTEMBI
MEXaHUYECKUMU METOJIaMU?
Kakue mapameTpsl CUCTEMbI HA3bIBAIOTCA MAKPOCKOITUYECKUMHU?
Q. Kakue mapameTpbl CUCTEMBbI HA3bIBAIOTCS MUKPOCKOITUYECKUMU?
10. Kak nonyuuTh 3HA4YCHUS MAKPOCKOMUYECKUX MapaMeTpOB, €CIU HU3BECTHBI
MHUKPOCKOIIMYECKUE TTapaMeTPhI?
11. B 4ém cocToUT METOJT CPEHECTATUCTUIECKOTO CPETHETO?
12. Kakwue cucTeMbl Ha3bIBAIOT KBa3W3aMKHYTBIMHM M KBa3MHE3aBHCHMBIMH?
13. Kakumu mapameTpaMu XapakTepU3yeTcs COCTOSIHUE CTATUCTUYECKON CUCTEMBI?
14.  Yto Takoe SHTPOMNHUS B CTATUCTUYECKOU (pu3nke?
15. Kak BbIUMCHSETCS SHTPONUS B CTATUCTUYECKOHN (u3nKe?
16. Kakum ycIoBUSM yIOBIETBOPSIET CTATHCTHYECKAS YHTPOIIHS?
17. Kak cBsizaHbl MeXIy COOOM SHEPTHUS, SHTPOIUS U TeMIiepaTypa’?
18. Kakumu cBoiicTBaMu 00J1a7a€T MOJIEIb "UIeanbHbIN raz"?

NogkowdPE

0
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19. UYemy paBHa cpeaHeKBaJApaTUIHAs CKOPOCTH V *?

20. Yemy paBHa cpellHASI KHHETUYECKasi SHEPTUst & aroma’?

21. Kak Beirnsaaut popmyna bonbiimana?

22. Kak BBIMISAUT pacnpejaesieHne MakcBemia 1o KOMIIOHEHTaM CKOpPOCTeH
MOJIEKYJIbI?

23.  Uto Takoe CTEerneHn CBOOOIbI?

24. UYro Takoe 4MCIIO cTeneHei cBo0oIbI?

25. B uéM cocTouT coaep)aHUE TEOPEMbI O PaBHOPACTIPEICICHUN YHEPTUU TIO
CTENeHsIM CBOOOIbI?

26. B 4&™m 0cOOEHHOCTH CTETeHeW CBOOOIbI KOJIeOATEIbHOTO IBUKEHUS?

27. Kak BRITTSIUT BRIpAXEHUE JJI 00IIETo Yyncia cTeneHeil cBo0ob1?

28.  Uto Ttakoe koHcTaHTa bombiimana?

29. IlepedncnuTh OCHOBHBIC MTOHATHS TEPMOINHAMHUKH.

30. IlepeuncnuTh OCHOBHBIC TEPMOJIMHAMHYECKHUE TTAPAMETPhl COCTOSHUS Tea.

31. JlaTh ompeaciieHue TeIIOTHI.

32. JlaTh ompeaeneHne KOJTUYeCTBA TEIIOTHI.

33. Kak onpenensercs temmneparypa?

34. UYto Takoe aOCOIOTHAS U SMIIUPUIECKAs TeMIIepaTypbl?

35. Uro Takoe TepMOJIMHAMHUECKas IIKajia, B 4éM €€ OTJIMYHME OT BCEX
JIPYTUX TeMIIEpaTypPHBIX IIKaJI?

36. Uto Takoe ypaBHEHHUE COCTOSIHUS?

37. Kak BRIMISAUT ypaBHEHUE COCTOSIHHS MI€AIbHOTO ra3a’?

38.  Uto Takoe TepMOAMHAMHUYECKUH TIporiecc?

39.  Kakoii nporecc Ha3bIBalOT PABHOBECHBIM?

40. MOXHO 11 paBHOBECHBIN MPOIECC CUUTATH OOPATUMBIM?

41. Jlats dopmynupoBky O - Haually TEPMOAMHAMUKHU.

42.  Jlath hopMyIHpoOBKY | - HaUady TEPMOJIMHAMUKHY.

43. Jlath GOpMYIHPOBKY 2 - Ha4ady TEPMOJIUHAMHUKHU.

44.  Jlatb GOpMyIUPOBKY 3 - HAYATY TEPMOJUHAMUKH.

45.  JlaTh onpenerneHre BHYTPEHHENW SHEPTUH UI€aIbHOrO rasa.

46. Kak onpenensiercst aneMeHTapHas padoTa B TEpMOJIMHAMUKE.

47. Yrto o3Ha4aeT, 4YTO U3MEHEHHE BHYTPEHHEH SHEPIUM SBIISAETCS IMOJHBIM
nuddepeniranom?

48. Kak BBIIVIAIUT TEPBOE HAYaJo TEPMOJAMHAMHUKUA JUIsI H30XOPHUYECKOTrO
npoiecca?

49. Kak BBIUIIAT TE€PBOE HAYAIO TEPMOJUHAMUKH MJI H300apUUECKOro
npoiiecca?

50. Kak BHITIAOUT TEPBOE HAYAIO TEPMOAWMHAMHUKHA JUISI H30TEPMHYECKOTO
nporecca?

51. Kak BBINIIWAT [E€pBOE Hayajao TEPMOAMHAMHUKHA Ui aquadaTH4YECKOro
nporecca?

52. UYemy paBHa paboTa B H30TEpPMUUECKOM Iporiecce?

53. Uemy paBna paboTa B n300apruueckoM mpoiecce?

54. UYemy paBHa paboTa B aquabaTHYECKOM mpoliecce?

55. Yemy paBHa paboTa B ©30XOPHUUECKOM IpoIiecce?
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56.
57,
58.
59.
60.
61.
62.
63.
64.
65.

=

10.
11.

12.
13.

14.

Kakoli TepMoAMHAMHUYECKUI TPOLECC HA3bIBAETCSA LIMKINYECKUM ?

Kak BBIrIsAuT MOAENb TEMIOBOW MalIUHbI?

Uemy paBeH K03 GUIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBON MaIlTUHbI

Uemy paBeH k03P GHUIIMEHT MOJIE3HOTO JISUCTBUS XOJIOAUIBLHON MallTUHbI?

Yemy paBeH ko3¢ (PULIHEHT MOJAe3HOTOo AeicTBus 1ukia Kapao?

Urto takoe nukn KapHo?

Urto Takoe TepMoAMHAMUYECKAsE SHTPONUs?

Uto Takoe CBsi3aHHAS SHEPTUs?

Hamucats BeipaxkeHue a1t CBOOOTHOM IHEPTHUH.

B 4ém cocTouT CBSI3b TEPMOAMHAMUYECKON M CTATUCTHYECKOW SHTPOIMHU U B
YEM CTAaTUCTUYECKHUI CMBICI BTOPOTO Hayaja TEPMOJNHAMHUKHU.
8) Bonpocwl 01 camocmoamenshoii padomot no nexkmpuuecmey(ll modyn):

Kpatko omummuTe cmoco0 BBIUUCICHHS KYJIOHOBCKOW CHIIBI MEXKIY JIBYMS
MPOTSKEHHBIMH 3aPSHKEHHBIMU (DU3UIECKIUMU TEIIAMH.

KakoBa pasmepHocTs kod(duimenta monsipuzyemoctu? KakoB ero ¢usm-
YECKHUI CMBICH?

N300pa3ute KapTUHY SKBUIIOTEHIUAIBHBIX JTUHUN 3JE€KTPOCTATUUYECKOTO TOJIS
JUISL CIEAYIOIINX pacrpeeseHui 3apsiaoB:
a) DJIEKTPUYECKUN JUIOJIb; 0) cucTeMa JABYX TOYEYHBIX 3apsj0B; B)  CHUCTEMa
JIBYX PaBHBIX OTPULIATENbHBIX 3aPsJI0B; 1) IIOCKUI KOHJEHCATOP.

OOBsicHuTEe (HAa HpUMEpPE OJHOPOAHOTO IOJsA), MOYEMY HAINPSIKEHHOCTD
AIIEKTPUUYECKOTO TOJISI HAMpaBJieHAa B CTOPOHY HAMOBICTPEUIIEr0 YOBIBAaHUSI I10-
TEHIIMAJIA.

B dem 3akmrouaercs meTonm 3neKTpocTaTHueckoi 3amuThl? Ha kakom ¢u-
3UYECKOM SIBJICHUH dTOT METOJ OCHOBaH?

Kakoit ¢usnuecknii cMbICT BKJIAIBIBACTCS B TOHITHE CTOpOHHMX cui? ['ae
JIEUCTBYIOT 3THU CHUJIbI?

Kakoit pusmueckuii cMmbica BkaaabiBaeTcs B moHstue DJ1C? Kak MmoxeT ObITh
n3mepena DJ[C b6araperiku?

2) Bonpocwt ona camocmoamenvrnou pabomol no maznemuszmy ( Mooyan):

N300pa3ute KapTUHY JIMHUA MarHUTHOW WHIYKIUW ISl CIEAYIOIIUX IIpo-
BOJIHUKOB C TOKOM 1 ITOCTOSIHHBIX MarHUTOB:

(a) mpsIMOJIMHEHBIN MarHuT, (0) Kpyropas pamka, (B) cosieHou, (T) 3emMJs.

UeM BUXpEBOE MOJI€ OTIANYAETCS OT MOTEHIIUAIBLHOTO?

[Touemy 3apsiKEHHBIE YaCTHUIIbI IBUTAIOTCS B MATHUTHOM T10JI€ IO criupanu?

B uyeM cxoacTBO wmaM  paziMuMe MEXJIY TOKOM MPOBOJUMOCTH U
WHTYKIIMIOHHBIM TOKOM?

KakoBa kauecTBeHHas CBsI3b npasuia JIeHI1a ¢ 3aKOHOM COXPaHEHHUS SHEPTUN?

[TouemMy mepeMEHHBIN SJICKTPUYECKAN TOK MPOXOIUAT MO LENH, COACPIKAILIUN
KOHJIEHCATOP, a MOCTOSIHHBIN HE MPOXOIUT?

Uto HOBOro HaOMIOJAETCSs B BBIPAKEHUM [JIs IUPKYISLUU BEKTOpa
MarHUTHONW WHIYKIIMW 10 3aMKHYTOMY KOHTYpPY (3aKOH IOJHOTO TOKa) B TOM
cllyyae, KOrja B IMPOCTPAHCTBE BO3HUKAET MEPEMEHHOE AJCKTPUYECKOE ToJie?
CrnencTBueM KakuX HKCIEPUMEHTOB IMOSBISETCS HEOOXOJAMMOCTh BBEICHHUS J10-
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15.

16.

17.

18.

19.

20.

21.
22,
23.
24,

25.

1.

MOJIHUTENBLHOTO CJIaraeMoro?
B cxoacTtBo M B yeM pasziMyue MEXIy TOKOM IMPOBOJMMOCTH U TOKOM CMe-
HIEHUS?
Kakue skcnepuMeHTalbHbIE 3aKOHBI AJIEKTPUYECTBA U MAarHeTH3Ma JIErIH B
OCHOBY CHCTEMBI ypaBHEeHN MakcBesia?
0) Bonpocwt dna camocmoamenvhoii padomut no onmuke (111 moodyp):

CocraButrh Tabmumy "Knaccupukamms OM mno amanazonam". VYkaszaTh
Ha3BaHWE JMAla30Ha, AJIUHBI U YaCTOThl BOJIH IMANa30HOB, XapaKTep NeUCTBUS
Ha KUBBIE OPraHU3MBbI".

UeMm oTnnuarorcs DM BOJIHBI, M3JIy4a€Mble aHTEHHOW Pajuo MepenaTdyuka, 1
CBETOBBIE BOJIHbBI, U31y4a€MbI€ CHJIbHO HATPETHIM TEJIOM?

Urto takoe MoHOXpomaTtuueckass DM BoiHbI? UTO Takoe ajinHa BoJHBI? Kak
JJMHA BOJIHBI CBsi3aHAa C yacTtoto? B uyeMm 3akiioyaercs CBOWMCTBO
norepeyHoctTu IM BoH?

BoiBecTu popmMysibl 1Sl IIIOTHOCTH SHEPTUU SJIEKTPUUYECKOT0 U MAarHUTHOTO
OM BOJIHBL.

B uem 3akitovaeTcst npuHUUN GoTOMETpUN?

B gem 3axmiouaercs pusnonorndeckast ocHoBa (hoToMeTpun?

UT0 Takoe KOrepeHTHbIE U HEKOrepeHTHbIE DM BOJIHBI?

B makcumymax wuHTEp(hEpEHIIMOHHOW KapTHUHBI OT JIBYX HCTOYHHUKOB OCBE-
HIEHHOCTh BYETBEPO MOXKET MPEBBINIATh OCBEHIEHHOCTh, CO3/1aBAEMYIO0 OJHUM
MCTOYHUKOM. HeT 11 371ech HapyllleHHs 3aKOHA COXPAHEHUS! SHEPTrUn?

[TpuBeauTe mpumepsl MO HaOMIONEHUIO WHTEPPEPEHIIMH CBETa Ha OCHOBE
MPUHITATIA pa3aeyieHus] (PPOHTA BOTHBI.

e) Bonpocwl 01a camocmoamenvHou padomul Ho amoMHOU U A0epHOU husuke

1. TenoBoro uzny4yeHusi. AOCOTIOTHOE YEPHOE TEJIO.

2. I'mnioresa kBauToB [manka. [Tocrosauas [inanka h.

3. @oroHHast (KOpIyCKyJIsipHasi) Teopusi cBeTa. B ueM 3akioyaeTcs
dorornekrpuueckuii 3pPext?

4. ChopmynupoBaTh TpU OCHOBHBIE 3aKOHBI (PoTodd(deKTa, yCTaHOBIECHHBIC
IKCMEPUMEHTATbHBIM ITyTEM.

5. UYrto Takoe pabora Bbixoaa anekTpoHa? HamucaTh u 00BACHUTH GopMyTy
OWHIITENHA.

6. KopmyckyJispHO-BOIHOBOH yallu3M.

7. Kakoii ciekTp Ha3biBaeTcs JuHedateiM? O0001enHas ¢popmyna bainpmepa.

8. [loctynatel bopa. B yem mportuBopeune noctyiaroB bopa ¢ kmaccuyeckoit
MEXaHUKOU U TepMOJMHaMUKO MakcBesa?

9. DHeprus atoma. [IpaBuiio KBaHTOBaHMSL.

IIpumepHbIe TeMbl pedepaToB 10 pU3NKe

1. Dusuyeckue ocHosvl MexarnuxKu
N3mepenne kodpduiimenta TpeHus KadeHUs.
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no

['upockon v €ero NPUMEHEHUE B TEXHUKE.
["a30quHaMuUecKre METOIbI YCKOPEHUS TEI.
11. Dnekmpuuecmeo u maznemusm
HN3mepeHne Manbix TOKOB, HAIPSKEHUM U 3aPSI0B.
MarHuTtHbI€ IENHN B TEXHUKE.
N3MepeHne MOIHOCTH B AJIEKTPUUYECKUX LETISX.
DneKTpudYecKrue TOKMA B aTMOC(hepe U TPO3BI.
DNEeKTPOMAarHUTHBIE METO/Ibl YCKOPEHUSI TElL.
[TpyuHUMIT TEUCTBUS SNEKTPOMATHUTHBIX PEAKTUBHBIX JBUTATEIICH.
11l. Qusuxa konrebanuii u 80aH
Henunelinpie a5eKTpUdeCcKUe UEIH.
Pa3pemaroiiast cnocoOHOCTh ONTUYECKUX MPUOOPOB.
JlazepHblii unTEpHEpOMETP.
YucneHHslil pacuet nudpakiu cBETa Ha KPYTJIOM OTBEPCTHH.
PacTpoBbIii 371EKTPOHHBIA MUKPOCKOTI.
Oddext lonmiepa u ero npUMEHEHUE B TEXHUKE.
V. Cmamucmuueckas uzuxka u mepmooOuHamura
BrnusiHMe mymMoB Ha TOUHOCTH U3MEPEHUMU.
SABnenue nuddy3un U MONIEKYIAPHBIE MYYKH.
Oxe-CreKTPOCKONUs B BAKYYMHOU TEXHOJIOTHH.
[Tpumenenue rddextoB 3eedeka, [lenpThe 1 TOMCOHA B SHEPTETUYECKUX
cUcTeMax KOCMUYECKHUX anmnapaTos.
Teopema HepHcra u ee cinencrsus.
Camoopranuzaius B GU3NUYECKUX CUCTEMaX.

w

SkowdPE
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7.2. MeToanueckne MaTepuabl, ONpeaessiioliie NPOUeAYPY OUEHUBAHUS
3HAHMI, yMEHHUIl, HABBIKOB M (MJIM) ONBITA AeATeJbHOCTH, XapaKTePH3YOIIHNX
3Tanbl GOPpMUPOBAHUSA KOMIIETEHIUH.

YpoBeHb OCBOEHHUS YYEOHBIX ITUCIHUIUIMH OOYYaroIIMMHCA OIpPEaAeseTCs

CIEIYIOIIMMH  OLIEHKaMM:  «OTIMYHO»,  «XOpOLIO»,  «YyJOBJIETBOPUTEIBHOY,
«HEYOBJIETBOPUTEIBHO.

Onenku  "oTauyHO"  3aciayXuBaeT  OOy4aroUUiicsi,  OOHAPYXUBIIMA
BCECTOPOHHEE, CUCTEMAaTHUYECKOe U IIyOOKOe 3HaHuE y4eOHOro marepuasa, yMEeHue
CBOOOZHO BBINNONHATh NPAKTUYECKHE 3aJaHUsl, IMPENyCMOTPEHHBIE MPOTPaMMOMN,
YCBOUBILIUN OCHOBHYIO JINTEPATYPy M 3HAKOMBIN C JONOJHUTEIBHOMN JIUTEpaTypOH,

PEKOMEHOBAHHOM ITPOTPAMMOM.

Omnenku "xopomio" 3aciyxuBaeT OOydarolmUNCs, OOHAPYKUBIIUHN TOITHOE
3HaHWE Yy4yeOHOro MarepHuayia, YCIEUIHO BBIMOJHSIOMUN TPEIyCMOTPEHHBIE B

nporpaMme  MPaKkTUYECKHE  3aJlaHus, YCBOUBIIMM  OCHOBHYIO JIUTEpPATypY,
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peKoMeHJ0BaHHYI0 B Tiporpamme. OrieHka "Xopolino" BBICTaBIsSETCS 00ydaromuMcs,
MOKAa3aBIIMM CUCTEMATUYECKHUI XapakTep 3HAHUM MO TUCUUILIMHE M CIIOCOOHBIM K
UX CaMOCTOSITEJIBHOMY ITOTMIOJTHCHHIO W OOHOBJICHUIO B XOJI€ JajbHEHIeH yaeOHon

paboTh! U podeCCHOHATBHON ASSITEIbHOCTH.

OreHku "yIOBIETBOPUTENIBHO" 3aCiTyKHBaeT 00y4Jaromuics, 0OHapyKUBILIUN

3HAHHS OCHOBHOTO Y4e€OHOTO Marepuaja B 00beMe, HEOOXOIUMOM JIJIsl TalbHEUIIeH
yueObl U TpeacTosmeld paboThl Mo MPOGECCHH, CIPABIISIONINIACS C BBITOJHEHHUEM
NPAKTHYECKUX 3aJaHHi, MPETyCMOTPEHHBIX MPOTPaMMOM, 3HAKOMBIX C OCHOBHOM
JUTEpPaTypor, pPEKOMEHJOBaHHOW mporpamMmMoi. OieHka "yAOBIETBOPUTEILHO"
BBICTABJISIETCS 00yUYaIOIMIUMCSI, JOIMMYCTUBITUM TOTPEITHOCTH B OTBETE HA dK3aMEHE U
IIPU BBITIOJTHEHUH SK3aMEHAIIMOHHBIX 3aJaHUi, HO O0JIAJAIONIMM HEOOXOIUMBIMU

SHAHWAMH U UX YCTPAHCHUA 110 PYKOBOACTBOM IIPCIIOAABATCIIA.

Onenka  "HEYIOBJICTBOPUTEILHO"  BBICTABIACTCS  OOywaroliemycs,

oOHapyXHUBIIEMy MpoOensl B 3HAHUAX OCHOBHOTO y4eOHOrO MarepHana,
JOMYCTUBIIIEMY TPUHIUIIAATIBHBICE OIMMOKA B BBITIOJHEHUU MPEAYCMOTPEHHBIX
MpOrpaMMON TpPaKTUUECKUX 3adaHui. OIlleHKa "HEyHOBJIETBOPUTENIBHO" CTABUTCS
o0yyJaroummMmcsi, KOTOpble HE€ MOTYT MNpPOJOJDKUTH OOy4YeHHWE WM TPUCTYIUTh K
npo(hecCHOHANBHON NEATETbHOCTH MO0 OKOHYAHUU 00pa3oBaTEeNbHOTO YUYPEKICHUS
0e3 JAOMOTHUTENIbHBIX 3aHATUN MO COOTBETCTBYIOUIEH AUCIUIUIMHE.

OOt pe3yabTaT BBIBOAUTCS KaK MHTErpajbHasl OLEHKA, CKIaJbIBAIOIIAs U3
TeKymero KoHTpois - 50% u npomexkyTouHoro KoHTpods - 50%. Tekymmii
KOHTPOJIb MO IUCLUUILINHE BKIIIOYAECT:

- 1ocemnienue 3ansatuii—10 6anos,

- y4acTH€ Ha MPaKTUYECKHX 3aHATHX - 40 Oaios,

- BBINOJHEHHE Ja00paTOpHbIX 3aaaHuii—0 6amios,

- BBINOJHEHHUE JIOMAIIHUX (ayJIMTOPHBIX) KOHTPOJBHBIX padoT - 50 Oayos.
[IpoMexyTOUHBINM KOHTPOJIb IO AUCLUILIMHE BKIIIOYAET:

- ycTHBIN onpoc - 50 6aios,

- TMCbMEHHAas KOHTpoJbHas padota - 50 Oamios,
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Kputepuu onieHOK Ha KypPCOBBIX 3a4eTax
MpumepHan oueHka no 100 6anbHOIM WKane GopM TEKYLLErO U MPOMEIKYTOUHOTO
KOHTpOANA

OOmuii pe3ynbTaT BRIBOAUTCS KaK MHTETPAbHAS OICHKA, CKIIaABIBAIOIIAS U3
TEKyIIEro KOHTpoJis - 50% u mpoMekyTouHOoro KoHTpoJis - 50%.
NeKuuu - Tekywuli KOHMPOb BKNOYAET:

" nocelieHne 3aHATUN 10 __6an.
" 3QKTUBHOE y4YacTue Ha NeKkumnax __15__6an.
" YCTHbIM ONPOC, TECTUPOBAHMNE, KONTOKBUYM __60__6an.
" nap. (aoknaabl, pedpepatobl) 15 6an.

dusnyecknit NpakTUKym - TeKywjuli KOHMpPOsb BKAKOYAET:

(ot 51 u BbIWe - 3ayeT)

"  MocelLeHME 3aHATUI U HANNYME KOHCNEKTa __15__ 6an.
" no/yYeHWe A0NYyCcKa K BbINONHEHUIO paboTbl __20__6an.
= BbiNO/IHEHWNE PaboTbl M OTYETA K HEN _ 25 6an.
= 3a3wmTa nabopaTtopHoM paboTbl _40__ 6an.

[IpoMeKyTOUHBIM KOHTPOJIb IO AUCLUILINHE BKIIOYAECT:

. YCTHBIN onpoc - 60 6aIoB,
. NUChbMEHHAsi KOHTpOJbHAas padota - 30 6ayios,
= TectupoBanue - 10 6amios.

OTtBeThl Ha Bce BONPOCHl oneHuBaroTcs MakcumyM 100 6asnamm.
Kpurepun oneHok cienyoiue:

- 100 6annoB — cmydenm 2ny60KO NOHUMAEm HNPOUOEHHbIL Mamepuai,
omeeuaem 4emKo U 8CeCMOpOHHe, YMeem OYyeHUsamy Qakmuol, camocmosmenbHO
paccysxcoaem, — OmaU4aemcss,  CHOCOOHOCMbIO  0DOCHOB8bIBAMb  6bIBOOLL U
DPA3BACHAMD UX 8 TOSUYECKOU NOCIe008AMENbHOCHIL.

- 90 6anyoB - cmyodewm 2nyO0KO NOHUMAem NPOUOEHHbI Mamepudal,
omeeuaem 4emKo U 8CeCmoponHe, yMeem OYyeHusams Qakmol, camocmosmenbHO
paccyscoaem,  OMIUYAEMC  CHOCOOHOCMbIO  0DOCHOB8bIBAMb  6bIBOObLL U
PA3BACHAMb UX 8 JOSUYECKOU NOCIe008aMENbHOCMU, HO OONYCKaem omoeilbHbule
Hemo4HOCMu.

- 80 OannoB - cmyodewm 2nyOOKO NOHUMAem NPOUOEHHbBIL Mamepual,
omeeuaem 4emKo U 8CeCmopoHHe, yMeem OYyeHusams Qakmol, CamocmosmenbHO
paccyscoaem,  OMIUYAEMC  CHOCOOHOCMbIO  0DOCHOB8bIBAMb  6bIBOOLL U
PA3BLACHAMb UX 8 JIO2UHECKOL NOCIe008AmMeNbHOCIU, HO 00ONYCKAem HeKomopvle
ouwubKu 0bwe2o xapakmepa.
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- 70 6aJLJ10B - cMyOeHm XOpouio NOHUMAem NPOUOEeHHbIL MaAmepua, HO He
Modicem meopemuyecky 0060CHOB8bIBAMb HEKOMOPbLE 8blBOOUL.

- 60 OamgoB — cmyoemm omeeuaem 6 OCHOBHOM — NPABUNILHO, HO
YYECMEYemcs MeXaHuyeckoe 3ay4usanue mamepuad.

- 50 oOamnoB — 6 omeeme cmyoeHma UMEIOMCA CYUWECmBEeHHble
HeO0oOCmamKky,  Mamepuar  O0X8aueH  «NOJOGUHYAMO», 8  PACCYHCOEHUAX
00NyCKaromcs OWUoOKuU.

- 40 OGannoB — omeem cmyoeHma nNpasuileH JUllb YACMUYHO, NPU
PA3bACHEHUU Mamepuala OONyCKaromces cepbesnble OUUOKU.

- 20-30 6ana0B - cmyodenm umeem obdwee npedcmasiexue 0 meme, HO He
ymeem o2udecku 060CHO8AMb CE0U MbICIIU.

- 10 6a/10B - cmydenm umeem auwlb YacmMu4dHoOe npedcmasierue o meme.

- 0 6as10B — Hem omeema.

OTH KpUTEPUU HOCAT B OCHOBHOM OPHEHTHUPOBOYHBIA xapakTtep. Eciam B
OowseTe UMEIOTCS 3a/1a4ui, OHU MOTYT OBITh 00JIEe YETKUMH.

HIkana nuana3oHa JJis nepeBoJa PedTHHIOBOr0 0ajia B «S»-0aJbHYI0
CUCTEMY:
«0 — 50» 0amioB — HEYIOBIETBOPUTEIILHO
«51 — 65» 6anI0B — YIOBIETBOPUTEIHHO
«66 - 85» 6amIoB — XOPOIIIO
«86 - 100» 6amI0B — OTIIMYHO
«51 u BbIIe» OAITIOB — 3a4eT

8. IlepeyeHb OCHOBHOWI M [JONOJHHMTEJILHON Y4YeOHOWl JMTEpPaTypBhl,
He00X0AMMOi 1JI OCBOCHUS TUCUMILJIMHBI.
YueOHO-MeTOAM4YeCKOe U MHPOPMAIIMOHHOE o0ecrieuyeHne JUCHUIJINHBI:

a) OCHOBHAS JINTEPATYypPA:

1. ®pum C.3. Kypc obmieit puzuku: yueOHuK: B 3-X T. T.2: DneKTpuuecKue u
AJIEKTPOMAarHuTHBIC siBieHus. - M3xa. 11-e, crep. - CII6. [u np.]: Jlans, 2007.
-518c.

2. Xaiikun C.D. ®usnyeckre OCHOBbI MEXAHUKH : yueO. mocobue / XaKkuH,
Cemén Dmmanyunosud. - U3n. 3-e, crep. - CII6. [u ap.] : Jlans, 2008. - 754
C.

Bonbkenmeiin B.C. CoopHuk 3a1a4 110 Kypcy oouiei pusuku. — M., 1990.
4. I'padosckuii P.M.  Kypc ¢usuku: [yueb. mnocobue] /I'paboBckuid,

Poctucnas UBanosuu. - U3n. 11-e, crep. - CII6. [u ap.]: Jlawb, 2009. -

607c.

5. CasenbeB U.B. Kypc oOmieit pusuku: B 3-x 1.: yuebnuk. T.1-3. - 10-e u3g.,

ctep. - CIIO. : Jlans, 2008. - 496 c.

6. HuxepoB B.A. ®usuka. CoBpeMeHHbIN Kypc [DIEKTpOHHBIH pecypc] :
yueOHuk / B.A. HukepoB. — DIEKTpOH. TEKCTOBbIE JaHHBIE. — M. :

w
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Hamkos u K, 2016. — 454 ¢. — 978-5-394-02349-1. — Pexxum nocryna:
http://www.iprbookshop.ru/14114.html
7. HukepoB B.A. ®u3uka s By30B. MexaHuka u MoJIEKyJisipHas hu3uka

[DnmexTponHBIi pecypc] : yueOnuk / B.A. HukepoB. — DnekTpoH.
TeKCTOBBIE HaHHbIe. — M. : JlamkoB u K, 2015. — 136 ¢. — 978-5-394-
00691-3. — Pexum mocryma: http://www.iprbookshop.ru/14630.html

8. Bricoukuit M.U. CoBpemeHnHOe cocTOsHNE (DUBUKHU DIEMEHTAPHBIX YaCTHUIL
[DnmexTponHbIi pecype] : kype nekinui / M.W. Beicotnkuii. — DneKkTpoH.
TEKCTOBBIE JaHHBIe. — M. : M3parensckuii jom MOU, 2015. — 59 ¢. —
978-5-383-00949-9.

Pexxum noctyma: http://www.iprbookshop.ru/57018.html

0) 1OMOJIHMTEIbHAS JIUTEepaTypa:

1. KanamnukoB H.I1. ®wuszuka: UHTepHeT-TecTHpOBaHME 0a30BBIX 3HAHUH :
[yue6. mocobue] / Kanamnaukos, Hukonaii [TaBnosuy, H. M. KoxeBHHKOB.
- CII6. [u ap.] : Jlans, 2009. - 149,[11] c.

2. 3ucman I''A. Kypc obOmeii ¢wusuku : B 3-x T.. yueb. mocobume. T.2:
OnextpudecTBO U MarHeTusM / 3ucman, ['upm A6pamosud, O. M. Toxec.
- 7-e u3n., crep. - CIIO.: Jlanb, 2007. - 352 c...

3. Hukepos B.A. ®u3mka gna By3oB. MexaHMKa U MonekyndapHasa ¢usmnKa
[OnekTpoHHbIN pecypc] : yyebHuKk / B.A. HuKepoB. — IDNEKTPOH.
TeKcToBble gaHHble. — M. : [awkos u K, 2015. — 136 c. — 978-5-394-
00691-3. — Pexxkum goctyna: http://www.iprbookshop.ru/14630.html

4. MarpimeB A.A. AtomnHas ¢usuka. Tom 1 [Dnextponnsii pecypce] :
yueOHOoe  mocobue / A.A. MatblieB. — DIIEKTPOH. TEKCTOBBIE TaHHBIE.
— CII6. : Cankr-IletepOyprckuii moqutexHuueckui yauepcurtet Iletpa
Benukoro, 2014. — 531 ¢. — 978-5-7422-4209-3. — Pexum pocrtymna:
http://www.iprbookshop.ru/43939.html

9. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«HTepHET», HEOOXOUMBIX JJI5l OCBOEHHUS JUCIHUTLINHBI.

1. DnekTpoHHO-OMOIMOTEUHAS cucTreMa (BBC) IPRbooks
(www.iprbookshop.ru). Jlunensuonusiii  goroBop Ne 6984/20 Ha
3NIEKTPOHHO-O0uOMoTeunyto cuctemy [IPRbooks ot 02.10.2020 r.

2. Jlunensnonnoe cormamenne Ne  6984/20 Ha  UCMOJIb30BaHUE
amantupoBaHHbIX TexHojoruii DBC IPRbooks (www.iprbookshop.ru)
g mar; ¢ OB3 ot 02.10.2020.

3. DnektpoHHO-OMOMmMoTeuHass  cucreMa (OBC)  «YHuBepcuTeTCKas
OoubnroTexka ommakm»: Www.biblioclub.ru. JloroBop 00 oka3aHuu
uHpopmarmonneix  ycayr  Ne  131-09/2010 ot 01.10.2020r.
53 7HauMeHOBaHMUIA.
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4. DneKTpOHHO-OMOIMOTeUHAS cucrema «3bC JIAHb
nttps://e.lanbook.com/. JoroBop NeCOb HB-278 Ha 31eKTpoHHO-
oubmmoreunyro cucremy JIAHb or 20.10.2020 r. Cpokx naeWcTBuit
norosopa co 20.10.2020 r. mo 31.12.2023r.

5. Hayunas snextponHas Oubnmoreka http: //elibrary.ru. Jlunensunonnoe
cornamenre Ne 844 ot 01.08.2014 r. Cpok AelcTBHSA COTJIALIEHUS C
01.08.2014 r. 6e3 orpaHrUYeHUsI CPOKA.

6. HammonanwHass »siexTpoHHas Oubnuoteka https:/H30.pd/. Jlorosop
Nel01/HOB/101/HOB/1597 0 NpEeIOCTaBIEHUH  JOCTyma K
HammonansHoit anmekTponHoit 6ubmmorexke ot 1 aBrycra 2016 r. Cpok
nevictBust noroBopa ¢ 01.08.2016 r. 6e3 orpanudenust cpoka. J[oroBop
MOKET MPOJOHTUPOBATHCS HEOIPAHMUYEHHOE KOJIMYECTBO pa3, €Clv HHU
OJIHA U3 CTOPOH HE KEJIAeT ero paCTOPTHYTh.

7. Scopus. Scopus wusznarensctBa Elsevier B.V. Ilucemo PO®U ot
19.10.2020 1. Ne 1189 o mpemocraBi€HUU JULEH3MOHHOTO JOCTyNa K
cojiep>kaHuIo 0a3bl TaHHBIX Scopus uzaarenbcTBa Elsevier B.V. B 2022 r.
https://www.scopus.com

8. Me:xayHapoanoe u3nareabcTBo  SpringerNature.  Komnekuus
KYpHAJIOB, KHUT U 0a3 JaHHBIX u3narenbcTBa SpringerNature. [Tucsmo
POD®U ot 17.07.2020 r. Ne 743 o mnpenocTaBieHUU JTULEH3UOHHOIO
JOCTyTa K COJEpKaHWio 0a3 JaHHBIX W3/aTenbcTBa SpringerNature B
2022 r. Ha YCJIOBHSIX HallMoHaIpHOU noamuckuhttps://link.springer.com/

9. Kypuaasr American Physical Society. bassimanasix APS (American
Physical Society). ITucemo PD®DPU ot 10.11.2020 r. Ne 1265 o
MPEIOCTABICHUN JIMIIEH3MOHHOTO JIOCTYMa K COJEpKaHHI0 0a3 JTaHHbBIX
AmericanPhysicalSociety B 2022 r.http://journals.aps.org/about

10.Kypunaasr Royal Society of Chemistry. bazamanusix RSC
DATABASE  wuspmatensctBa  Royal  Society of  Chemistry
[TucemoPdDUoT 20.10.2020 T. No 1196
ONPEIOCTaBICHUMIINIIEH3NOHHOTOI0CTYIaKCOAePKaHNI00a3TaHHBIX
Royal Society of Chemistry 8 2022 r. http://pubs.rsc.org/

11.72Kypnaax Science (AAAS) http://www.sciencemag.org/

12.Eaunoe oxuo http://window.edu.ru/

13.(uHTEpHET pecypc)

14.]larecTaHCKUI1 peTHOHANBHBIN pecypcHbIid eHTphttp://rrc.dgu.ru/

15. Hauxonhttp://archive.neicon.ru/

10.MeToanyecKkue yKa3aHus sl 00yYAKOIUXCHA M0 0CBOCHHUIO TUCUMIIJIMHBI.

CamocTosTenbHas padoTa CTYAEHTOB PEATU3YETCS B BUJIE:
HOJIFOTOBKU K KOHTPOJIBHBIM paboTaM;
MOJATOTOBKU K CEMHUHAPCKUM (IIPAKTHYECKUM) 3aHATHUSM;

odopMieHUsT JTabOPATOPHO-TIPAKTUUYECKUX Pa0OT (3armoaHEeHUE TaOuIl,
pelIeHne 3a1a4, HalMCaHUe BHIBOIOB);
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L4 BBIINIOJIHCHUS  MHAWBUAYAJIbHBIX SaﬂaHI/IfI 10 OCHOBHBIM TC€MaM

JUCLUIUINHBL,
o HanucaHue pedeparoB Mo nmpodieMaM AUCUUILTUHBL "dusnka atoma".
e 00s3aTeIbHOE NOCELECHHE JIEKIIUN BEeAYIIEro NpenojaBaTes;
® JICKIMM — OCHOBHOE METOAMYECKOE PYKOBOACTBO MpU H3YYEHUH

JUCHMIUIMHBL, HanOojee ONTUMAaIbHBIM 00pa3oM CTPYKTYpUPOBAHHOE U
CKOPPEKTUPOBAHHOE HA COBPEMEHHBIN MaTepual,

® B JIGKIMHU IIIYyOOKO U MOAPOOHO, apryMEHTHUPOBAHO M METOAOJOTHYECKH
CTPOTO paccMaTPUBAIOTCS IJIaBHbIE IPOOJIEMbI TEMBI;

e B JIEKIMU JAIOTCS HEOOXOAMMBbIE pa3Hble MOAXOJAbl K HCCIEAYEMbIM
npobyiemam;

® T[IOATOTOBKY U aKTUBHYIO pabOTy Ha JaOOPATOPHBIX 3aHSITHSX;

® [IOATOTOBKA K JJAOOPATOPHBIM 3aHATHUAM BKJIHOYAET MPOPAOOTKY MaTEpPHUAIIOB
JIeKIUH, peKOMEHI0BaHHOM y4eOHOM TUTEpaTyphbl.

11.Jlepeyenr  MH(POPMALMOHHBLIX  TEXHOJOTMH, HMCIOJb3yeMbIX IpH
OCYILIECTBJIECHHN 00pPa30BaTeJbLHOI0 Mpouecca Mo JIUCHUILVIMHE, BKJIKYasA
nepeyeHb NPOrpaMMHOI0 o0ecnedyeHUss M MHE(OPMALMOHHBLIX CHPABOYHBIX
CHCTEM.

UreHnue JEKUMM C  HCIOJb30BAHUEM  MYJIBTUMEAUWHBIX  MPE3EHTALUM.
Hcnonb3oBaHne aHUMUPOBAHHBIX MHTEPAKTUBHBIX KOMIIBIOTEPHBIX JIEMOHCTpaIUi
Y TIPAKTUKYMOB-TPCHUHTOB T10 PSTy Pa3AeiiOB JUCITUTIINHBI.

1. IIporpammuoe obOecrneuenne s Jgeknuit:  MS  PowerPoint (MS
PowerPointViewer), AdobeAcrobatReader, cpenctBo mpocmoTrpa H300paxeHuUH,
TaOJUYIHBIN TIPOIIECCOp.

2. TlporpammHOe obOecrmieueHre B KoMmbioTepHBI Kiacc: MS PowerPoint (MS
PowerPointViewer), AdobeAcrobatReader, cpemctBo mpocmoTrpa H300pakeHUH,
Wutepuer, E-mail.
3.baza JTAHHBIX OnOINOTEKHN Ay, TEMAaTHUYECKHE 0a3el JTAHHBIX
WWW.physics.vir.ru,
ufn.ru/ru/articles/, PYBPUKOH, APBMKOH, Hayunas anektpoHHas OuOanoTeka,

YuuBepcuterckas  uHdopmanuoHHas — cuctema  POCCHUS,  Poccuiickas
rocyJapcTBeHHass OMOJMOTEeKa W Jpyrue. YUYeOHUKH, 3aJa4HUKU W CIpaBOYHAas
JUTEPaATyparo busuke JNOCTYIHA Ha caire
http://eqworld.ipmnet.ru/ru/library/physics.htm. 3apyOexHbIe DIIEKTPOHHBIE

HayuHble MH(opMmanmoHHble pecypcebl: TheEuropeanLibrary — goctyn k pecypcam
48 HaunonanpHbIX 6M0M0TEK EBpOMIBI.

12.0nucanve  MaTepHAJbHO-TEeXHUYECKOM  0a3bl, HeoOXoaAMMOM IS
OCYIIeCTBJIEHUS 00Pa30BaTeJbHOI0 MPOLECCa MO AMCIUIJINHE.
e 3akperieHHe TEOPETHUYECKOTO MaTepHaia M IPHOOPETeHHE MPaKTHYCCKHUX
HABBIKOB HCIIOJIb30BAHMSI amlmapaTypsl I TPOBEPKH (PU3HUECKUX 3aKOHOB
obecnieunBaeTcs JiabopaTopusiMu (PU3NYECKOro MpaKTUKyma — 2 j1ao.
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e [lpu mnpoBeneHUM 3aHITUNA MCIOJB3YIOTCS KOMIIBIOTEPHBIE KJIACCHI,
OCHAIIIEHHBIE COBPEMEHHOW KOMITBIOTEPHON TEXHUKOU.
e [lpy U3JIOKEHUM TEOPETHUUECKOTO MaTepHaia HCMOJb3YETCs JIEKIIMOHHBIN

3aJ, OCHAIIEHHBIA MYJIbTHMEIHWA IPOCKIMOHHBIM O00OpPYAOBAaHUEM H
WHTEPAKTUBHOU JTOCKOM.

CocraButens: ['acanoBa P.H., xanna.pus.-mar.Hayk, JOUEHT kadeapbl oOmiei
¢buzuxu Y.
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