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AHHOTanus padoyeil MporpaMMsbl 1M CHUIIINHBI

Juctunmuaa  «®Puswkay  Bxogut B OOmeMareMaTuuecKuii — MOJTYJb
00pa3oBaTeNbHON TMPOTPAMMBI baxanaspuam no Hampasienuto  44.03.01

«[lemarormueckoe oOpa3oBanue» JlucrummHa peanusyercs Ha  (aKyabTeTe

MaTeMaTHKU U KOMBIOTEpHBIE HAyKH Kadeapoil PU3NIecKOi IMEKTPOHHUKH.

ConepxaHue NUCIUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C KypCOM
GU3UKK 11 TIOYBOBENOB M HANpPAaBJICHO Ha (OPMUPOBAHUE E€CTECTBEHHOHAYYHOTO
MHPOBO33PEHUS] M CO3JaHUE €IUHOM HAYYHOW KAPTHHBI OKPYKAKOWIIEr0 MUPa,
o0yCJIOBIIGHO  3aJayaMH,  KOTOpbIE  pacCMaTpUBalOTCI B JAUCIUIUIMHAX
€CTECTBEHHOHAYYHOTO ITUKJIA.

IIpenogaBanne TUCHUIIIMHBI NIPEYCMAaTPUBAET MPOBEICHHUE CIEAYIOIUX BUIOB
y4eOHBIX 3aHATHIL: JIEKIIMU, TIPAKTUUECKUE 3aHATUS U CAMOCTOSITENIbHAs padoTa.

Pabouass mporpamMma JUCHUIUIMHBI MPEAyCMaTpPUBAET MPOBEJICHUE CIEAYIOLIUX
BUJIOB KOHTPOJISI YCIIEBAEMOCTU B (POpPME KOHmMPOIbHASL paboma, KOMIOKEUYM U np. 1
IIPOMEKYTOUHBIN KOHTPOJb B (hopme 3auéra.

JuciunivHa HareneHa Ha  (GOPMUPOBAHME  CICAYIOIIMX — KOMIETCHIIMA
BBITTYCKHUKA: yHUgepcanvhvix. Y K-1; npogeccuonanvroix: T1K-2.
O0beM MUCIUIUITMHBI 3 3a4€THBIX €IUHUII, B TOM YHCJIE B aKaJeMHUYECKUX Yacax

10 BUAaM YYEOHBIX 3aHATUN

B VY4eOHble 3aHATUSA ®opma
o IIPOMEXYTOUYHO
(52) B TOM YHCIIE: 1 aTTecTanuu
(3auer,
g KonrakTtHas pabora o0yqaromuxcs ¢ npenogasarenem | CPC, B madbepermpo
2 g U3 HUX TOM | paHHbIi 3auer,
2 Jlexn | JIaGopar | IIpaktuu | KCP | xoncynpr | THCIC SK3AMEH
17031 OpHBIE ecKue amuu | OK3aMe
3aHATHUS | 3aHATHSA H
4-5 | 108 | 24 12 12 4 80 3a4€T

1.Ile1u 0CBOEGHHA TUCHHUILIMHBI

[ensimu oCcBOEHHA AMCUMIUIMHBL «DPU3MKa» SBISIOTCS: IOJIy4eHHE Oa30BbIX
3HaHUW TO Pa3IUYHBIM pasneiaM (QHU3UKH, a Takke (OPMHUPOBAHUE Yy CTYIIEHTOB



CHUCTEMbl 3HAHUM MO OOIIEW KJIAaCCHYECKOM (JOKBAaHTOBOHM , HEPEISTHUBHUCTCKOMN)
¢dbu3MKe, B YaCTHOCTH, IO MEXaHUKE, MOJICKYJIAPHON (DU3UKE, STEKTPOMATHETH3MY U
ONTHKE, [0 CTPOCHUIO aTOMa M TBEPABIX TEJ, MO CBSI3U MEX]Y IKOJIOTUEH U PUUKOM,
YMEHUN KAa4eCTBEHHO W KOJUYECTBEHHO aHAIM3WPOBATh CUTyallu, (HOPMHUPOBAHHE
YMEHHUI pelarh 3aa4d W CTaBUTh IPOCTEHIIMN HKCIEPUMEHT, HCHOJIb30BAThH
KOMIIBIOTEP MJII MAaTEMAaTHYECKOIO0 MOJEIUPOBAHUSI MPOLECCOB, HEOOXOAUMBIX JIs
MOHMMAHUS U JaTbHEHIIIEr0 U3YYeHUs PA3IMUHbIX 00JaCTel €CTECTBO3HAHUSI.

B nporuiecce u3ydeHus u OCBOEHUSI 3aKOHOB (PU3MKH BbIPAOATHIBAIOTCS HABBIKU U
YMEHHUSI TIO3BOJISIIOLIME OCMBICIUTh M CMOJETUPOBATh MPUPOJHBIE SIBJICHUS B
71a00paTOPHBIX YCIOBUSIX.

JlaHHBIN KypC ONMUpaeTCsl Ha TaKUe JUCLMILUIMHBI, U3YYEHHbBIE CTYJICHTAMU paHee, KaK
MaTeMaTrKa ¥ (Pu3nKa CpeTHUX MIKOJI.

B yclioBuSIX MHTEHCHBHOIO HAy4YHO-TEXHMUYECKOTO Iporpecca U TpeOOBaHUs
PE3KOro MOBBIIIEHUS YPOBHSI €CTECTBEHHOHAYYHOI'O 00pa3oBaHUsl TPeOyeT M3yyeHUe
JTUCHMIUINH, COCTaBISIONIMX (PYHIAMEHT COBPEMEHHOIO YYEHHsSI 00 OKpYyKaroIlem
MUpE.

N3yuenune ¢usuku pacmumpsier OOl Kpyro3op, pa3BUBAET KPUTHUYECKUI
MOJIXOJT K AaHalnu3y HE TOJbKO SBJICHUM B XWBOW W HEXUBOM NPUPOJIE, HO U
3aKOHOMEPHOCTEH pa3BUTHA OOLIECTBA.

[Ipu mpoxoxaeHun Kypca GU3UKU UIEU KIACCUYECKON U COBPEMEHHOU (PU3MKU
paccMaTpuBalOTCI B KOMIUIEKce. VI3yueHue TeopeTHyecKuX BOMPOCOB (PU3HKH,
KOTOpPbIE B OCHOBHOM COCPEJOTOYEHBI B JIEKIIMOHHOM Kypce, JOMOJHSIOTCS paboTon
CTYJIEHTOB B (hU3UYECKOI 1ab0opaTopuu, HA CEMUHAPAX, CAMOCTOATEILHON paboToil, a
TaKX€ Y4aCTHEM B KPYXKKaX.

Heas nucuMmiunbl: GOPMHUPOBAHUE Y CTYACHTOB CUCTEMbI 3HAHMM IO OOIIEH
KJIACCUYECKON  (JIOKBAaHTOBOW, HEPENATUBUCTCKON) (u3uke, B YACTHOCTH, TIO
MEXaHUKe, MOJIEKYJSIpHOU (DU3UKE, DJIEKTPOMArHETU3MY M ONTHKE, [0 CTPOEHUIO
aToMa U TBEPABIX TEJ, MO CBSI3U MEXKIY MaTEeMaTUKOW U (U3HKOM, UCIOIH30BAHUU
MaTeMaTHYECKMX METOJOB B €CTECTBO3HAHMM, a TAKXKE YMEHHMN KAayeCTBEHHO H
KOJMYECTBEHHO aHAJIM3UPOBATh CUTYAIlMU, (OPMUPOBAHNE YMEHHM pEIIaTh 3a/1a4u U
CTaBUTh  MPOCTEHIIMKA  JKCIIEPUMEHT, UCIIOJB30BaTh  KOMIBIOTED A
MaTEeMaTHYeCKOr0 MOJICIHPOBAHUS MPOIECCOB, HEOOXOAUMBIX /JIsi MOHUMAHUS U
JAbHENIIET0 U3yUeHUs pa3InYHbIX 00JIacTel eCTEeCTBO3HAHUS.

33&3‘11’[ AUCHUIIJINHBI

* cdopmupoBaTh TOHMMaHue pOIM (U3UKK B ECTECTBEHHOHAYYHOM

O6paBOBaHI/II/I cricouaancTa,



* [MOKa3aTh MHTETpalUi0 (U3MKO-MAaTeMaTHUYECKHX 3HAaHUM W PoJib
MaTeMaTHKU B OPMUPOBAHUHU OA30BBIX 3HAHUM MO PU3UKE;

* O03HAKOMHUTH C OCHOBHBIMU TOHSATHSIMH, ONPENCICHUSMH, BEIUYUHAMHU U
€IMHULIAMU UX U3MEpPEHUS;

* o0ecrneyuTh YCBOEHHE OCHOBHBIX NPUHIUIIOB OIUCAaHHUS SIBJICHUN W
MPOIIECCOB: YPaBHEHUI TBUKEHUS, TIOJIEH CHJI, ypPaBHEHUI COCTOSHMUS;

* cdopMHpOBATh MPEJCTABICHUE O 3aKOHAX COXPAaHEHUs B (pU3HKeE;

* J1aTh 00IIee MPEACTABICHUE O PA3TMYUNA OMUCAHUS JBYX THUIIOB OOBEKTOB
MPUPOJIBI — KOPITYCKYJISIPHBIX M BOJHOBBIX;

* 03HAKOMUThH C PEIICHHEM ypaBHEHUH JBIKEHHUS HA KOMIIBIOTEPE;

* chopMupoBaTH OCHOBHBIC YMEHHUS W HABBIKA PAOOTHI C M3MEPUTEIHLHBIMH
MHCTPYMEHTAMH M TNpuOopaMu, oOpabOTKU pe3yJbTaTOB J1ab0paTOPHBIX
paboT W WX aHaM3a, peHIeHUus TNPUKIAAHBIX 3a7ad, NPUMCHCHHUS
(bU3MYEeCKUX 3aKOHOB JJI 0OBbSICHEHUH MPUPOJIHBIX MPOIECCOB U SIBJICHUM.

2.Mecro mucnuminnbl B cTpykrype OIIOII 6akanaBpuara

JucuumimHa  «®U3HKA» BXOJIUT B OO0memMaTreMaTHYECKUI MOJYJIb
oOpa3oBaTenbHOM  MporpamMmbl  OakanaBpa 1o  HampaBienuto  44.03.01 -
[lemarornueckoe oOpa3oBaHue.

Jna uszyuenua oucuyunaunvt «@Quuka» cmyoeHm O00J1)ceH 3HAMb: OCHOBHBIC
MOHATUS U METOJbl MaTeMaTHYECKOTO aHaliu3a, JIMHEWHOW anreOpbl, ITUCKPETHOMN
MateMaTuky; IuddepeHnrabHOe W MHTErPAIbHOE HCUUCICHUS; TapMOHUYECKHUI
aHanu3; guddepeHnranbHbIe  ypaBHEHUS;  YUCJICHHBIE  METOJbI;,  (YHKIHUU
KOMIUIEKCHOT'O TMEPEMEHHOT0; JIEMEHThI (DYHKIIMOHAJIBHOTO aHaIN3a; BEPOSITHOCTh U
CTaTUCTUKY; CJIIy4alHbIE TMPOIIECCHl; CTATUCTUYECKOE OlLICHMBAaHUE U TMPOBEPKY
TUTIOTE3; CTATUCTUYECKHE METOJbl OO0pabOTKM HKCIEPUMEHTAIbHBIX JIaHHBIX;
MaTeMaTH4eckue MeToJbl B Owuosoruu. I[loHarne wuHoOpMamnuu; MporpaMMHbIE
CpeACcTBa  oOpraHu3anud  HWHGOPMAIMOHHBIX  IIPOIIECCOB;  MOJICIH  PCIICHHS
(GYHKIIMOHATBHBIX M BBIYMCIUTENIBHBIX 3a7a4;, S3bIKA IPOTPAaMMHUpPOBAaHMS; 0a3bl
JTAHHBIX; JIOKAJIbHBIE U TJI00abHbIE ceTu DBM; MeTo1bl 3alIU Tl HH(POPMAITUH.

Onucanue JJorn4eckoi u COI[ep)KaTe.]ILHO-MeTOI[l/I‘-IeCKOﬁ B3aHMOCBAA3H C

apyrumu yactavu OIIOII (nucuunianHaMu, MOIYJISIMHA, TPAKTUKAMH)

SABSASICH CAMOCTOSITEILHON YU€OHOM TUCIUIUIMHOM, KypC (PM3UKH, HE OTOPBaH OT
apyrux auciurumma. Hao0opoT, cymecTByeT MexAUCIIMIUIMHApHAs CBs3b. Hampumep,
uctopus PU3MKM, KaK HAYKH, JA€T MHOTO MPEKPACHBIX MPUMEPOB TAKOTO POJA.



W3ydyenne cTpoeHHs BemiecTBa B Kypce (GU3MKH TMOABOIUT K TMOHUMAHUIO
CTpPOEHHUSI M CHOCOOOB HCCIEIOBAaHHUS KPYIMHBIX OHMOMOJIEKYJ, (PyHIaMEHTATIbHBIX
MIOJIO’)KEHUH MOJICKYJISIPHOW OHMOJIOTHH, TEHETHYECKOro Koja W T.O. JTO cOmmKaer
Kypc (DU3UKHU U KypChl 0011el OMOJIOTHH U T€HETUKHU.

Huxe crienyroT HEKOTOpBIE Pa3bsCHEHHS, KOTOPHIE SIBISIOTCS BAXKHBIMH JIJIS
NOHMMAaHHUS TOTO, KaKHe YHCTO (U3NYECKHE MOMEHTHI OCOOCHHO OTMEYaeTcs Ipu
IPOXOXJACHUH TOTO WM HHOTO pa3jena.

B teme "Kunemamuka'' noxaspBaloTCs MHOTOOOpa3ne UCIIONb3YEMbIX B (DU3HKE
CHCTEM KOOPJMHAT, KaK MPOUCXOIUT MEePEX0 ] OT OMUCAHUS JBHXKEHUS MPOCTEHIIEro
TeJa - MaTePUAIIbHOM TOYKH - K OMMCAHUIO TIOBEACHHUS CIIOKHBIX CUCTEM.

Baxuenimenr dacteto "Junamuka'’ sSBIAOTCS pa3do0p ypaBHEHUS JIBHKEHUS B
HBIOTOHOBCKOW (opMe B JEKapTOBOM CHCTEME KOOpAWHAT M JEMOHCTpAIUs €ro
pelieHust Ha psJie TPOCThIX MPUMEPOB: 3aMe/IJICHUE JIBHXKCHHSI MAaTepUATbHBIX TOYEK
noj JCUCTBUEM CYXOro M BS3KOIO TPEHUS W T.J. ODJEMEHTApHBIX 3HAHUU 10
MaTEMaTUYECKOMY aHalIn3y, KOTOPBIMH CTYIEHTHI O0JalaroT, IJIsi ATOTO BIIOJIHE
JIOCTaTOYHO.

[Ipu dopmynupoBaHUM 3aKOHA COXPAHEHHS MMIYJIbCa HAJAO MOAYEPKHYTH, UTO
ATOT 3aKOH sIBJsieTcsl Oojee oOmuM, yeM TpeTuil 3akoH HbloTOHA, U BBINOJHSAETCS, B
YAaCTHOCTU, U B KBAHTOBOW MEXaHUKE, IJI¢ TMOHATHE CWIbl TEPSET CBOM CMBICIL.
Crnenyer Takxke 0OpaTUTh BHUMaHUE HA TO, YTO BBEJACHHE (HM3MUYECKON BEITUUYUHBI -
UMITYJILC - TIO3BOJIAET 3amucaTh AuddepeHianbHble YPaBHEHUS JIBHXKCHUST KaK JJIst
MaJlbIX, TaK U JJisl OOJBIINX CKOPOCTEH B euHOM (hopme.

I[Ipu wu3yuenun pasgena ""Konebanusa u  60anbl”  TOAUYEPKUBACTCS
pacmpocTpaHeHre ATOTO BUAA JIBIKCHHS B JKHBOW MPUPOJE, MPHUBEAS JTOCTATOYHOE
YHUCJIO TPUMEPOB (YACTOTA IIara 4ejaoBeKa, )KUBOTHOTO U T.1.).

B paznene "Inemenmot mepmoounamuxu'' cienyer ynenutb ocoboe BHUMaHUE
TEPMOJIMHAMHUKE OTKPBITBIX CHCTEM, YTO SIBISICTCA MPUHIUIHAIBHO BaXXHBIM JIJIS
MOHUMAHUS KU3HEJEATCITLHOCTH JKUBBIX OPraHU3MOB W WX B3aMMOOTHOIICHHS C
OKpYXaroleni cpefoi. 37eCh HaJ0 JTOCTATOYHO MOAPOOHO OCTAHOBUTHCA Ha cdepe
MPUMEHUMOCTH BTOPOT'O Hayajaa TEPMOJMHAMHUKH K KHUBBIM OpraHU3MaM, Ha TEOpeMe
[IpuroxuHa, Ha €CTECTBEHHOM BHEAPEHUN (PU3NUECKUX B3TIIS0B B OMOJIOTHIO.

3a OCHOBY HW3JIOXKEHHS pazjaena ''dnekmpuyeckue u mazHumnule sAeaeHun'’’

OepeTcsi MHTErpajibHble ypaBHeHUsT MakcBeiia a1l Bakyyma. BHaudane BBOIUTCS
dopmyna laycca, omupasice Ha 3akoH KyrnoHa mjis B3auMOJEHCTBHUSI TOYEUYHBIX
3apsinoB. [locne aToro ormeuaercs, uto popmyna ["aycca sBisieTcs: 6omee o01el, Tak
KaK COXpaHsieTcs W B AuHaMKKe. HemocpencTBeHHO Kak pe3ynbTaT onbiToB Dapaaes
MOXHO BBECTU M YpPaBHEHHE O LMPKYJAIUU BEKTOpPA HANPSHKEHHOCTH MAarHUTHOTO
nosist U ap. [IpakThka moKa3bIBaeT, YTO MOCIE ATOTO MOCTYJIMPOBAHUE AXKE MOITHOU



CUCTEeMBI YpaBHeHU MakcBea ye He BbI3bIBAET 3aTPYAHECHUI AJIsi BOCIPUSATHS X
ctyneHTamu. [losBmeHME  MarHUTHOTO TOJS  CJEIyeT  paccMaTpuBaTh C
PENATUBUCTCKON TOUKHU 3PEHHUSL.

OcHoOBHOE BHUMaHHE B TeMe ""Inekmpodunamura'’ cienyer yneanTh U3y4YECHUIO
3 EeKTOB, CBSI3aHHBIX C ABMKEHHUEM 3apsiioB U TMEPEMEHHBIMU DJICKTPUYECKHUMU
TOKaMHu. DTU 3(PPeKThl HAIO MPOJEMOHCTPUPOBATh HA JTOCTATOUYHO OOJBIIIOM YHUCIIE
OprUMepoB. 3aBeplIaeTcss TeMa J0Ka3aTeIbCTBOM BO3MOXKHOCTH CYIIECTBOBaHHMS
AIIEKTPOMArHUTHOTO TOJISI KaK CaMOCTOSITENIbHOM CyOCTaHIIMU U TOCJE OTKIIOYEHUs
TOKOB M UCUE3HOBEHHUS 3apsIOB.

[Tocnenusis yacth pazaena ""Inekmpuueckue u macHummwle AejieHusn’ BIACTCI
HEMOCPEJICTBEHHBIM BBEJICHUEM K pazieny '"dnekmpomazHumnoe usiyuenue u
onmuka''.

BaxueiimuM paszgenom Kypca SBISIETCA pasnen  "Inemenmuvt yuenus o
cmpoenuu eeuwjecmea'’’. B >3TOM paszgene mocie W3I0KEHUS SKCIEPUMEHTAIBHBIX
($akTOB, MPUBOAAIINX K HEOOXOIUMOCTH BBEICHHS BOJHOBOTO OTMCAHUS MOBEICHUS
MUKPOYACTHUI], U HEKOTOPHIX OCHOBHBIX IPUHIMIIOB IMOJPOOHO paccMaTpPUBACTCS
pellleHue 3aJayd O YacTUIE B OJHOMEPHOM IMOTEHIIMAJIBHOM SIIMKE Ha OCHOBE
crainimoHapHoro ypaBHenus IlIpenunrepa. Onupasich Ha pelIeHUE 3TON 3a7a4u, Jajiee
00CYXKIIAatOTCSL  YCIIOBUSI BO3MOXKHOCTH HAONIOJICHUs] KBAaHTOBBIX sBjIeHUU. B
codyeTaHuu ¢ mnpuHOMNOM Ilaynmm 3To gaeT BO3MOKHOCTh OOBSICHUTH IIOSIBICHHUE
MPOCTPAHCTBEHHBIX (opM MoJekya. Dopmyny sl YPOBHEM DHEpPruM B aToOMeE
BOJIOpOJia JlaeTcs 0e3 J0Ka3aTelabCTBa, TaK KaK BBIBOJI €€ Ha OCHOBE YPaBHCHHS
[IpeauHrepa cioxkeH.

B cBs3u C TmMOSABIEHUEM J1A3€pHON MeEXHUKU HEOOXOIUMBIM  SIBIISETCS
NOJYEPKHYTh MOHATUS O HOPMAJILHO M MHBEPCHO 3aCEJIEHHBIX cpefiax, 00 yCHIIEHUU
CBETa IPU NPOXOXKIECHUU €ro Yepe3 MHBEPCHO 3aCEJICHHYIO CPENy M O MPUHIHIAX
JEUCTBUSL ONTUYECKUX KBAHTOBBIX T€HEPATOPOB.

OrpaHuYeHHBIN JIUMUT BPEMEHHU MO3BOJISIET BBIMOJHUTh HACTOAILYIO MIPOTPAMMY
JUIIb MPU YCIOBUM HCIOJIB30BAHUS Pa3HOOOPA3HBIX METOAMYECKUX (opM mojgayu
Matepuana caymarenasiM. OaHoll U3 Takux (QopM SBIAIOTCS CORPOGOIHCOaeMble
0EMOHCMPAUUAMU HAMYPHBHIX U KOMNbIOMEPHBIX IKCREPUMEHM 06 NPAKmuiecKue
3auAmMuUA, Ha KOTOPBIE CIIEAYEeT BBIHOCUTH HEKOTOPBIE MPOOJIEMHbIE 3alayd |
BOIIPOCHI, HE TPATS BPEMEHU Ha PEUICHUE PSAIOBBIX TPEHUPOBOYHBIX 3a/1a4.

B pamkax nabopamopnozo npaxkmuxkyma WCTOJNB3YETCS YMEHHE CTYJIEHTOB
MPOU3BOJIUTh PACUYEThl C TOMOIIBID CPEACTB BBIYUCIUTEILHON TEXHHUKUA. ITO
MO3BOJISIET CYIIECTBEHHO MPUOIN3UTh YPOBEHb CTATUCTUUECKOMN KyIbTYyphl 00pabOTKHU
pEe3yJIbTaTOB U3MEPEHHUN B MPAKTUKYME K COBPEMEHHBIM CTaHIApPTaM, IPUHSTHIM B
HAayKE€ U MPOU3BOJICTBEHHOMN AEATENbHOCTU. Ha 3TUX 3aHATHSAX CTYHAEHTHI yxke Ha |
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Kypce TMpHOOpeTaroT ombIT oOmieHus ¢ OBM U MCHoab30BaHHS CTATUCTHYECKUX
METO/IOB 00paOOTKU PE3yJIbTaTOB HAOJIOJEHUN, YTO COBEPIICHHO HEOOXOIUMO IS
paboThI B CIICIUANILHBIX YYCOHBIX U TIPOU3BOJICTBCHHBIX JTa00PATOPHUSIX.

Ha camocmosamenvuyrw pabomy CcTyAeHTOB BBIHOCATCS — TepepadoTKa
MaTepuajoB JIEKUMA W CEMHUHAPCKUX 3aHATHUH, TMOArOTOBKAa K JabopaTopHO-
MPaKTUYECKUM 3aHATHSM M 00paboTKa HMX pe3yJbTaTOB M COCTaBJIEHUE OTYETOB,
pelleHue 3a7a4 u3 mpeajgaraeMoro kadeapoi crimcka.

B kauecTBe camMocTOATENHHON PaOOTHI MOXKET OBITh PEKOMEHJOBAHBI HAIMHCAHUE
OJHOrO- JBYX (3a cemectp) pedeparoB mo Temam OIM3KMM K poay Oymaymiei
JESTENIbHOCTH CTY/ICHTOB M CBSI3aHHBIM C MPUMEHEHHEM (PU3MUecKuX MprOOpOB WU
00IIMX 3aKOHOMEPHOCTEH.

Ocegoenue oOucyuniunvl «QDusuxay aAengemcs  Kak npeouiecmayroujee 0
00wWenpopeccUoHanbHbIX  OUCYUNIUH U PelleHUs NpohecCUOHAIbHbIX — 3a0aH.
Hucyunnuna usyuaemces na 2-3 xypcax (2-3 ceccuu.)

3.Komnerenuun odyuyawuierocs, popMupyemMbie B pe3yJibTaTe 0CBOCHHUSA

AUCIHUILINHBI.
Kon n Hanmmenosanue | Kon u HanMeHoBaHue [TnaHnupyembie pe3yabTaThl
KOMIIETEHIINU WHIMKATOpA TOCTUKEHUS | O0yUCHHS
BBITTYCKHUKA KOMIIETEHIINU
BBIITYCKHUKA




YK-1.
OCYIIECTBIISITh

CoocobeH

IIOMCK, KPUTHYECKUU
aHalnu3 |

uH(pOopMaLuy,
IPUMEHSATH

CUCTEMHBIM MOAXO.
TULSL peneHus
IIOCTABJICHHBIX 3a7a4

CHHTC3

YK-1.1.
3ajaqy,
3HaHUE
CUCTEMHOTO,
KPUTHIECKOTO u
JIOTUYECKOTO MBIIUICHUS;

AHanuzupyert
JIEMOHCTPUPYS
0COOEHHOCTEH

NPUMEHSIET  JIOTUYECKUE
dbopMbl W TPOLETYPHI;
BBIJICTISIET  JTalbl €€
pelieHus

3HaeT: OCHOBHBIC PUHIIUIIBI U
METOJIbl KpUTUUYECKOTO aHaIN3a.
YMmeer: nonyyaTb HOBbIE
3HAHMS Ha OCHOBE aHAJIN3a,
CUHTE3a; IPUMEHSTh
Joruveckue Gopmbl U
MPOLIEIYPbl; PEKOHCTPYUPOBAThH
Y aHAJIM3UPOBATh IJIaH
MTOCTPOCHUSI COOCTBEHHOM WUJH
YyKOW MBICIIN; BBIJIETSATh €70
COCTaB U CTPYKTYPY;

Baageet: cniocoOHOCTBIO
UCCIIEN0BATh POOJIEMBI,
CBSI3aHHBIE C
podhecCUOHAIBHOM
NEeATEIBHOCTBIO, C
NpUMEHEHUEM aHaIN3a, CUHTE3a
U IPYTUX METOJ0B
VHTEJJIEKTYaJIbHON
JEeSTEIbHOCTH; CO3HATEIILHO
IJIAHUPOBATh, PETYJIUPOBATH U
KOHTPOJINPOBATh CBOE
MBIIIIEHHE; CLIOCOOHOCTRIO
OLICHUBATh JIOTUYECKYIO
IIPaBUJIILHOCTH MBICJIEH;
TOTOBHOCTBIO PUMEHSITh
CHUCTEMHBIN MOAXO0 IIPU
MPUHSTHAN PEUICHUN B
poheCCHOHAIBHOM
NEeSATEIbHOCTH OCHOBHBIE
METO/Ibl KPUTUYECKOTO aHAJIN3a;
METO/I0JI0THIO0 CUCTEMHOIO
M0JIX0/1a, TPUHIUIIBI HAYYHOTO
MIO3HAHWUS;




YK-1.2.
KPUTUYECKUA aHAIU3UPYET
MCTOYHUKHU MH(DOpMaIUY;

Haxomut wu

COIMIOCTaBJIACT Pa3HBIC
HNCTOYHHUKH C ICIIBIO
BBIABJICHUA Hux

IPOTUBOPEYHI M TIOMCKA
JIOCTOBEPHBIX CYXICHUM;
BbIOMpaeT uH)OpMaIHio,
HEOOXOINMYIO TUTST
pelieHusl MOCTaBJIECHHOM
3a/1a4u.

YK-1.3. PaccmarpuBaet
pa3Hble BapUaHTHI
peleHus 3a1a4u,
OLICHHBAET UX
npeumMyliecTsa u 9 pucku

3HaeT: METO/IbI MOUCKA
MUCTOYHUKOB HHPOPMAIINH U
aHaIM3a mPoOIEeMHOM
CUTYaIlUH.

¥Ymeer: cobupats nHpOpMAIIHIO
M0 Hay4YHBIM MpolaemMam,
OTHOCSIITUMCS K
npodecCUOHAIBHOM 00J1aCcTH;
OCYILECTBIIATH ITOUCK PELICHUM
po0JIeMbl; CpPaBHUBATH
MPEUMYIIIECTBA Pa3HBIX
BapUAHTOB PEIICHUSI TPOOIEMbI
Y OIICHUBATh UX PHUCKH.
Baageer: cnocoOHOCTBIO
BBISIBJISITH HAYYHBIE POOIEMBI U
BBIOMpATh aJIeKBaTHBIC METO/IOB
JUTSI IX PETIICHUS,
CIIOCOOHOCTBIO MCCIIEI0BATD
po0sIeMbl MPoheCcCHOHATHHON
JESATETLHOCTH C IPUMEHEHUEM
aHalM3a, CHHTE3a U IPYTHX
METO/I0B UHTEIIJICKTyJIbHON
NESATETHHOCTH.

YK-1.4.
ApryMEeHTHpPOBAaHHO
bopmupyeT cOOCTBEHHOE
CYXJICHUE U IPUHUMAET
000CHOBaHHOE pelICHHE,
orpeenser
PAKTHYECKUE
MOCIIEICTBUS
NPEUI0KEHHOTO PEeLICHUs
3aJjauH.

3HaeT: NPUHLMIBI U METOJBI
OIICHKH HMCTOYHUKOB
uH(pOpMaIIUd U COBPEMEHHBIX
HAYYHBIX TOCTH>KEHHM.

Ymeer: JEMOHCTPUPOBATH
OLIEHOYHbBIE CYXJICHUS B
penieHnn pOOJIEMHBIX
MPO(ECCUOHANIBHBIX CUTYaIIHi.
Baaneer: MeTogamMM  OICHKH
HAJEKHOCTH UCTOYHUKOB
nHpOpMaLuy, METOAaMU
paboTel ¢  TPOTHUBOPEUHBOU
uHopmarmei U3 pasHBIX

HNCTOYHHUKOB
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IK-2.

CnocobeH
PUMCHSTD
peIMEeTHBIC 3HAHUS
IIPH pealTi3aIiu
00pa3zoBaTenbLHOTO
nporiecca

IIK-2.1. Cniocoben
OMpENENATh COJEPKAHNE
MaTeMaTU4eCKOTro
o0pa3oBaHUs
IITKOJTbHUKOB, aJIeKBaTHOE
OKHTa€MbIM
pe3ynbTaTam, YpoBHIO
Pa3BUTHsI COBPEMEHHOM
MaTeMaTUKH U
BO3PACTHBIM
O0COOEHHOCTSIM
00yYaroIMnXCcs

IIK-2.2. IIpoektupyer
AIIEMEHTHI
oOpasoBartenbHON
MporpamMMsbl, pabouyro
IporpamMMy YUHUTENs 110
MaTeMaTHKe

IIK-2.3. CriocobeH
OCYILIECTBIISITH 00yUEHHE
y4eOHOMY MpeIMETy Ha
OCHOBE HCITOJIb30BaHMS
MIPEAMETHBIX METOJIUK H
MIPUMEHECHUST COBPEMECH-
HBIX 00pa3oBaTeIbHBIX
TEXHOJIOTUI

3naer: TpeboBaHUs K
OpraHHU3aIiu
00pa30BaTeNbHOrO MpoIiecca Mo
MaTeMaTHKe; CTPYKTYpPY, COCTaB
U JTUIAKTUYECKHE  CIUHUIIBI
CoJIepKaHus IITKOJIBHOTO
npeaMeTa «MaremaTuKa
YwMmeer: dbopMynupoBaTh
IUIaKTHYECKUEe e U 3aJa4u
oOy4eHus MaTeMaTHUKe u
pean30BbIBATh 170 B
o0Opa3oBaTenTbHOM  TIPOIIECCE;
MJIAHUPOBATh W PEaTN30BHIBATH
pa3inYHbIe OpPTaHU3AIMOHHBIC
cpenctBa u (OpMBI B Tpoliecce
oOyueHusi MaTeMmMaTtuku (ypok,
AKCKYPCHIO, JIOMAIITHIOO,
BHEKJIACCHYI0 M BHEYPOUHYIO
paboTy); 00OCHOBBIBATH BBIOOP
METOJIOB OOyUYEHUSI MaTEMaTHKE
1 00pa30BaTEIbHBIX TEXHOJIO
THH, HCXOAd U3 0COOEHHOCTEN

Baaneer: [PEIMETHBIM
coJiepyKaHueM MaTeMaTHKHU;
YMEHUSIMU oTbopa

BapUATHUBHOTO COJECPXKaHUS C
YYETOM B3aUMOCBSI3M YPOUHOM
U BHEYpPOUHOU QopM 00yueHUs

MaTe€MaTUKe; YMEHHSIMU IO
IUTAaHUPOBAHUIO "
MIPOEKTUPOBAHHIO

o0pa3oBaTeNpHOr0  IpOLECCa;
CIIOCOOHOCTBIO IPUMEHATH

Pa3INIHBIC MCTOAbI o6yquH$[ u
COBPCMCHHBIC O6paBOBaTCJ'IBHBIC
TCXHOJIOTHH B
O6p330BaTeJ'IBHOM nponecce B
001aCTH MaTEMaTHKH
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coJlepKaHUEM MaTEMaTUKH;
YMEHHUSIMHU otOopa
BAPUATUBHOIO COJEPKAHUS C
Y4ETOM B3aUMOCBSI3A YPOUHOU U

BHEypouHOll (opm oOydeHus
MaTeMaTuke; YMEHUSIMH  TI0
TUTAHUPOBAHUIO u
MPOCKTUPOBAHUIO

00pa3oBaTeNbHOTO  MPOIIECcCa;
CIIOCOOHOCTBIO IPUMEHATH

pa3uYHBIe METOABI O0YYCHUS U
COBpEMEHHBIE 00pa30BaTEIbHbIC
TEXHOJIOTHU B 00pa30BaTEIILHOM
nporecce B obnactu
MaTeMAaTUKU.

4.00beM, CTPYKTYpa U COAepPKaHNEe TUCIUTIIHHBI (MOIYJIs)

4.1.006mas TpyI0eMKOCTh TUCIUTUINHBI COCTABIISICT 3 3a4eTHBIX eauHull, 108

AKaJCMHNYCCKHUX 4aCOB

4.2.CTpyKTYpa QM CHUTIHHbI:

HazBanus Cemect | Buabl y4yeOHbIX 3aHATHI
pa3aesioB U TeM p
AyIMTOpPHBbIE 3aAHATHS, B TOM Camoct
yncJie OfITEeJIbH
Jlek- | lIpakTnu |Jladopato | KCP it
padora
MU | eCKHE H PHbIE
CeM. padoThI
3aHATHA,

Mopyas I. Mexanuka. MoJieky/JsspHas pU3MKa U TEPMOJTUHAMMUKA
1.BBenenue. 4 1 1 5
Kunemarunka 51
JVHAMHKA
MaTepUAIbHOU
TOYKH
2 .Bunpr cui.| 4 1 1 6
PaGora u sneprus
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3. Mexaunuka 4 1
JKHUJIKOCTEN U ra30B

4. MonekynsapHo- | 4 2
KUHETHYECKast
TEOpHs Ta30B

5. 1 u Il mauano 4 1
TEPMOJTMHAMUKHU

Bcero 3a 1| 36 6

MOJYJIb

24

Moayab 2. DJIeKTPUIECTBO U 3JIEKTPOMATHETH3M

1. DnekTpocratu- |5 1
YEeCKoe ToJIe.
IloTenmnuan u
Pa3HOCTh

MOTSHITNAJIOB

2. I[ToCcTOAHHBIN 5
AIEKTPUYECKUN TOK

3. DIIeMEeHThI 5 1
30HHOU TEOPUH
ITPOBOJIUMOCTH.

4. JIudeKTpUKA B | 5 1
AIIEKTPUIECKOM
oJIe.
DIJIEKTPUYECKHI
TOK B raszax

5. MaruutHoe 5
noJie. JJIeKTpOMarH
UTHAs! UHIYKIUS U
IIEPEMEHHBIN TOK

Bcero 3a 2| 36 3

MO/TYJIb

28

Moayas 3. Ontuka

H aTOMHadA

saepHas ¢pusuka.

1. 'eomeTpuueckas | 5 1
OTITHKA
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2. Uarepdepenuus | 5 4
cBeTa

3. Jdudpaxims 5 1 4
cBeTa

4. Tlonspuzanusi 5 4
cBeTa

5. TenoBoe 5 3
U3Ty4eHUE

6. Bzaumonericteue | 5 1 3
U3ITy9CHHS C

BEIIECTBAMHU

7. Ctpoenue atoma | 5 3
8. CtpoeHue u 5 1 3
CBOWCTBO sIAEP

Bcero 3a 3 momyns | 36 3 28

4.3. Coaep:xaHue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejiam)

I MOJY.JIb:

BBenenue

[Ipenmer ¢puzuku. Meton no3HaHus B pU3uKe. DKCIIEPUMEHTHI U TeOpun. Posib
matemaTuku. Ousnueckue 3akonbl. [lonstue gaxra B pusuke. Monenu. [Ipsmbie u
oOparHble 3aaaun ¢pu3uku. PasmepHoctu pusnueckux BennunH. Knnemaruka

JIBmkeHne Kak TiaBHas (opMa CyllecTBOBaHUS MaTepuu. lIpocTpaHcTBO U
Bpemsi. CriocoObl ONMCaHUsl COCTOSIHMS Tela U cucTeMsl Tesl. CucTtemMsl oTcueTa u
koopauHat. Ponb u mpuHIunel BeIOOpa cucteMm koopauHaT. CTeneHu CBOOOBI,
MHBapUAaHTHBIE CBOICTBA YMCIIa CTENEHEN cBOOOIbI. TpexMepHOE U MHOTOMEPHOE
IIPOCTpaHCTBAa. MarepuanpHas TOYKA W PACHPOCTPAHEHUE 3TOW MOJEIM Ha
MHOTOMEpHBIN ciydaid. TpaekTopus U MuUpoOBas JIMHUs, UX CBOMcTBA. CKOPOCTh U
YCKOpEHHE KakK MpOM3BOJAHBIE. [locTynaTenpbHOE M BpalaTENbHOE JBHKEHUS KAK
OCHOBHBIE BHJbl JBUKECHHUN. YTJIOBBIE CKOPOCTb U YCKOPEHHE, HOPMAJIBHOE U
TaHIE€HIMAIbHOE YCKOPEHUs. MIHepaibHble CUCTEMBI M PABHOIIPABHOCTH MOKOSI U
PABHOMEPHOTO NPSAMOJMHENHOTO NBMXeHUs. [locTynar 0 moCTOSAHCTBE CKOPOCTH
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cBera B BakyyMe. [IpeoOpazoBaHne UHTEPBAJIOB BPEMEHU U JJIMHBI MPU OOJIBIINX
CKOpPOCTSIX OTHOCUTENBbHBIX JIBIDKEHUM HHEpIuanbHbIX cucteMm. [lapanokc
onusHenoB. [IpeoOpazoBanus JlopeHlia ¥ peNSITUBUCTCKOE CIIOKEHHE CKOPOCTEH.
WNuTtepBan Mexay COOBITUSIMU U €70 HHBAPUAHTHOCTD.

JIunamuka

Cuna u wmacca, cynepnosunusa cwi. [lepBeiii u BTOpol 3akoHbl HblOTOHA.
YpaBHEHUsT IBWKEHMSA, POJb HAYaJIbHBIX YCJIOBUW, INPUHLHIN JIETEPMHHHU3MA.
[Ipumeps! pelieHns: ypaBHEHUHN BUKEHUS. J[BUKEHHE TE B MOJIE CUII TSITOTECHHUS,
SIBJICHUE HEBECOMOCTH B CIIyTHUKaX. MMIyJbC, 3aKOH COXpaHEHHMS UMITYJIbCA JUIs
MEXaHUYECKOM CHUCTEMBI, TpeTui 3akoH HproToHa. B3aumopencrBue Tenn uepes
nmose. OOmas ¢GopMynHpoBKa 3aKOHAa COXpaHEHUS HWMITyJIbca. KuHeTnueckas
SHEPrusi MaTepUAIbHOW TOYKH, CBSI3b €€ C KOMIIOHEHTaMU BEKTOpa HMITYJIbCA.
PaboTta u moreHuuanpHasg sHeprus. Pabora mepemenieHus MaTepHaTIbHOM TOUYKH
[0 KPUBOJIMHEMHOMY TIyTH. [loTeHuManpHbIE CWIIBI, BBEICHHE ITOHATHS
MOTEHIMANa Uil B3auMOACUCTBYOIIMX Tel. CBS3p KOMIIOHEHT CHIIBI M
noTeHuanbHoW (QyHKUMH. lloTeHnHManbHas sfMa W YCJIOBUE YCTOMYHMBOTO
paBHOBecusA. HEBO3MOXHOCTP PpaBHOBECHS CHUCTEMBI  B3aMMOJEUCTBYIOLINX
CTaTUYECKUX TOYEUYHBIX JJIEKTPUYECKUX 3apsAaoB. MoMeHT cuibl. /[nHammka
BpAIlEHUs TOYKU U TeJIa BOKPYI IIOCTOSIHHOM OCH, IOHATHE O MOMEHTE MHEPLHUU
MaTepUAIBHOW TOYKM M TeNa. YPAaBHEHUE [BH)KEHUS BPAIIAIOLIETOCS BOKPYT
HENOJABW)KHOW oOcH Tena. MOMEHT HuMIyibca, CBA3b €ro KOMIIOHEHT C
KMHETUYECKOW SHEPTUEN BpalleHus. [ TaBHbIE MOMEHTHI HHEPLMHU U YCTOWYUBOCTD
BpalleHUs1 Tej. 3aKOH COXPAaHEHUsS MOMEHTA HUMITYJIbCA TEJla M CHUCTEMBI TeJ.
I'mpockonel M ux mnpuMeHeHue. LleHTp macc W ypaBHEHUE €ro JBUKCHUS.
Paznenenue nmoctynartenbHbIX M BpallaTelbHbIX ABWKEHUN TBepaoro rtena. llapa
cun. Cucrema ypaBHEHHMM JJIsI IBWUKEHHSI TBEPAOrO Tejla U €ro KUHETHYECKAs
SHEprus. 3aKOH COXPAHEHHSI DHEPTHHU U €r0 CBSI3b C PAaBHOMEPHOCTBIO TEUYEHUS
BpeMeHH. JIBM)KEHHE CHUCTEM CO MHOTMMH CTEHEeHSIMH CBOOOJbl. DyHKIUS
Jlarpanxa u ypaBHeHus Jlarpanxka. JIlnHaMuKa 001bIIMX CKOPOCTEH

[lpynuun  oTHOCUTENBHOCTH B (¢u3MKe. PeIITUBUCTCKUN  MMITYJbC.
[IpeobpazoBanue sHEprUU-UMITYJIbca. Macca U ee CBs3b ¢ dHeprueit mokos. Macca
CJIOKHOM CHCTEMBI U €€ CBSI3b C HEpruen B3aumoeicTaus yacteil. ledext maccel
u dHepretuka. Kunernueckasi 3HEprusi B peJIITUBUCTCKONM MEXAHUKE. Y pPaBHEHHE
JNBWKCHUS MaTEPUAIbHOM TOYKM B pPEIATHUBUCTCKOM MEXaHMKe. JIBMIKEHHE
MaTepUaibHOM TOYKM MOJ JEUCTBUEM IOCTOSSHHOW cuiibl. CKOPOCTh CBETa Kak
nmpefenpHass  CKOpocThb. YacTthmbl ¢ HylneBOoM MaccoM mokos. [IpumHomn
DKBUBAJICHTHOCTH U TEOPHUSI POUCXO0KACHUSA CUII BCEMUPHOTO TATOTEHUS.

KoJsie0anua n BOJTHBI
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Konebanus kak yacTHbIN ciyyall JBUXKEHHUSA, YCIOBHS IMOSBICHUS KOJIEOAHUH.
YpaBHEHUE IBUKEHHUS MPYKUHHOTO MAasTHUKA M €ro pemeHue. ['apmMoHnueckoe
KoJe0aHWe U ero XapaKTepUCTUKU. Y paBHEHHE ABMKEHUS (PU3NYECKOrO MasiTHUKA
U €T0 pernieHre, MaTeMaTUYeCKU MasSTHUK. DHEPTUS TAPMOHUYECKUX KOJICOaHUH.
BoiHy/1eHHbIE KOJeOaHMs U sIBICHHE pe3oHaHca. ABTokojieOanus. [Ipumepsl
MIPOSIBJIICHUS] PE30HAHCHBIX M aBTOKOJICOATEIHHBIX SIBICHUM B )KUBBIX OpPraHU3Max
U TexHuKe. BOJIHBI B yNpyrux cpenax, JUHEHHbIEC, TOBEPXHOCTHBIE U OOBEMHbBIC
BOJIHBI, [IONEPEYHbIE W TMPOAOJbHBIE BOJIHBI, (POHT BOJHBI, IUIOCKUE U
chepudeckne BOJHBL. AHaMATHYECKas 3amuch Oerymied BoOJHBL BoaHOBOE
ypaBHeHue. [lepenoc sneprum Oerymieid BoiHOU. CrokeHHne KojJeOaHWil U BOJH.
KorepentHsie uctounuku BojH. UHTepdepeHIus BOJIH OT TOYEUHBIX KOTEPEHTHBIX
HMCTOYHUKOB. YCIOBUSA TOSIBJICHHUS MAaKCUMyMOB W MHUHHMYMOB. CllOXKEHHE
KpyroBeix M cdepuueckux BoJIH. [locTpoeHue (poHTa BOJIHBI MO MNPUHIUITY
['tolirenca, moBegeHue (poOHTA BOJIHBI B HEOTHOPOJHON cpene. OTpakeHue H
npenomnenue BoJH. [Ipunnun @epma. I[losBieHWe OTpaKEHHBIX BOJH B
HEOJHOPOJIHBIX CpejlaX, CI0KEHUE BCTPEUHBIX BOJH M 00pa30BaHKE CTOSYMX BOJIH.
[TepexonHoe coctosiHMe W BpeMs penakcauuu. CBsA3b JIMH CTOSAYUX BOJH C
pasMepamu Cpelibl, JUCKPETHOCTh JIMH CTOSYMX BOJIH. KBaHTOBaHUE.

JIEMEHTBbI CTATUCTHYECKOH U MOJICKYJISPHON QU3MKH

MHUKpPOCKONIMUECKHE M MAaKpPOCKOIIMYECKHE sBIEHUs. HaeanbHbl ra3 Kak
CTaTUCTUYECKasl CUCTeMa MHOruX uactull. JlaBieHue, o0beM U TeMIiepaTypa rasa
KaKk  0O0OOIIECHHBIE XapaKTEPUCTUKH COCTOSHMSI Ta3a. PaBHOBecHbIE W
HEpaBHOBECHbIE COCTOsHUS ra3a. OOpaTumble M HeoOpaTUMBbIE MPOLECCHI.
HuarpamMmma  naBieHue-00beM.  ODKCHEPUMEHTAIBHBIC  Ta30BbIE  3aKOHHBI,
0000IIIeHHBIN Ta30BBIM 3aKO0H (ypaBHEHUE COCTOSIHHUSI HJICAJIbHOTO Ta3a). BwiBoa
YPaBHEHHUS COCTOSHUS MJICATBHOIO Ta3a HA OCHOBE KUHETHYECKUX MPEACTABICHUMN.
DOU3NYECKUN CMBICII TTIOHATHS TEPMOJMHAMUYECKON TeEMIIEpaTypbl. Pactipenenenue
SHEPruM MO CcTeneHsM cBoOoabl. Pacmpenenenuss MaxkcBemna u bonbimana,
O6apometpuueckas dopmyna. HepaBHoBecHble mnporiecchl. Jduddyzus, muddyszus
yepe3 MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIEHHE U €ero pojb B
KUA3HEIEITEIbHOCTH pacTeHui. Termonepenaya. BHyTpenHee tpenue. PeanbHble
ra3bl, ypaBHeHHe Ban-nep-Baanbca, kpuTHueckas TOYKa, pEaJbHbIE H30TEPMBI,
CKIKEHUE Ta30B. JKHAKOCTH, IOBEPXHOCTHOE HATSKEHUE B KUIKOCTIX,
OXJIAXKJIEHUE )KUAKOCTU MPU UCIIAPEHUH, TEPMOPETYIISIIUSA PACTCHUN U )KUBOTHBIX.
CmauuBaromniyue ¥ HeCMadynBaIOIINE XUAKOCTH. KanmuuisipHble siBIeHUs, GopMyIia
Jlamnaca.

JIeMeHTbI TEPMOJIMHAMMKHA
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[lepBoe Hauano TEPMOAMHAMHMKHU, H30IPOLIECCHI, aauabaTUYECKUi mpolece,
OXJIQXKJIEHUE Ta30B MpU aAMa0aTUYECKOM PACIHIMPEHUM W TOJYy4YEHUE HHU3KHUX
temrnepatyp. YpaBHeHue Ilyaccona u ero BbiBoA. Kiaccuueckas Teopus
TETJIOEMKOCTEH, MPUINHBI OTKIOHCHUS PEaThbHBIX TEMJIOEMKOCTeH Kak (DyHKIHH
TEeMIIepaTyphbl OT Pe3yJIbTaTOB Kjaccuueckoil Teopuu. PaboTa maeanbHOro rasa B
pasnuyHBIX Tporeccax. OOpaTrMbie U HEOOpPATUMBIC MUKJIBL. TEIMIOBBIC MAITHHBI
u 1ukn KapHo, Bropoe Hawasio TepMmoauHamuku. KowmmpeccnoHHbie
XOJIONWIBHUKN W TEIUIOBBIE HACOCHL. OJHTPONMS KaK TEPMOJIMHAMUYECKUMA
noreHuai. @opmyna s SHTPONUAM HAeanbHOro rasza. Teopema KapHo wu
000011IeHNEe TOHATUSI DHTPONMUHU KaK TEPMOJMHAMUYECKOro moTeHnuana. Cs3b
SHTPONUHU C MUKPOCOCTOSHUSIMU HACaTbHOTO Tra3za. CTaTUCTUYECKOE TOJKOBAHHE
suTporuu. dopmyrna bonbimMana. Bospactanuwe »HTponuu Mpu HEOOpPATUMBIX
mpoleccax Ha MpUMEpPE BBIPAaBHUBAHUS TEMIIEpaTypbl JBYX HaXOJSAIIUXCA B
KOHTAKT€ HAarpeThiX T€JI U MPHU BbIPABHUBAHUM JABJICHUN B JBYX YaCTIX COCyAa C
razoM. [lepBoe U BTOpoe Hauajna TEPMOJAUHAMUKHU U KUBbIE OpraHu3Mbl. [loHsaTHe
0 TepMOJMHAMHUKE HEOOPATUMBIX MPOIIECCOB U OTKPBITHIX CHUCTEM. DHTPOMHUS B
CHUCTEME OpraHu3M-OKpY Karouas cpeja.

II MOJIVYJIb:

JIEKTPOMATHETU3M

[TonsiTHE O MOJIAX, MOJISA CKATAPHBIE U BEKTOPHBIE. XapPaKTEPUCTUKU BEKTOPHBIX

MOJIEN: HAMPSHKEHHOCTh, MOTOK, LUPKYISLMS, CUIOBBIE JIMHUM BEKTOPHOTO TOJIS.
Cynepno3unys noJieu, 3apsiibl, 3aKOH COXpaHEHHUS 3apsia0B.
BzaumopaencTtBue HENMOABMKHBIX W JBWKYIIMXCA 3apsaaoB, PUBNYECKUNU CMBICI
MarautHoro noiig. Ilone Toueunoro 3apsna (3akoH KyioHa) U cuctemsbl 3apsijioB.
[Tone aumonsi. DIEKTPOCTATUUECKOE MOJIE MOJEKYJbl M XUMHYECKUE PEAKIIHH.
Unrerpansuas ¢opma 3akoHa Kymona, teopema [aycca (mepBoe ypaBHEHHE
Makcsenna). BeiBog dbopmyn Ui HanpsHKEHHOCTH SJIEKTPOCTATUUECKUX TOJIeH
3apsHKEHHOTO  MPSMOTO  MPOBOAA,  TUIOCKOCTH,  KOHAeHcartopa.  Pabora
MepeMEIICHUS 3aps/ia B dJICKTPOCTATUYECKOM I10JI€, MMOHATHE OTeHIMana. Bropoe
ypaBHeHHE MakcBemia s JJCKTPOCTaTHKH B HMHTETpaIbHOM  (opMme.
DJIeKTpUYECKasi €MKOCTh  OJJHOrO TMPOBOJHMKA W  JIByX IIPOBOJIHUKOB,
KOHJIEHCATOPHL. DHeprus 3JIEKTPOCTATUUECKOTO OoJIs. N3meneHue
HANPSOKEHHOCTH  DJICKTPUYECKOTO  MOJII  NPU  BBEICHUU  JIUDJICKTPHUKA,
MOJISIPU3YEMOCTD JINDJIEKTPUKA, TIUBJIEKTPUYECKast MIPOHUIIAEMOCTb.
DJIEKTPUUECKOE TI0JIE B MPOBOAHUKAX. [IoHSATHE O TOKE MPOBOAMMOCTH, BEKTOP
TOKa W cuia Toka, nuddepennmansHas popma 3akona Owma. IlepBoe mpaBuio
Kupxroda. IlpuunHa TmOABICHUS DJIEKTPUYECKONO TOKAa B  MPOBOJHHKE,
(U3UYECKUI CMBICIT MIOHITHSI CTOPOHHUX JJICKTpUUECKUX cuil. BeiBoja 3akona Oma
U1t Beelt rienu. Bropoe npasuino Kupxroda.
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MaraurTHblie IBJCHUA

MaruutHoe nosie npsmoro Toka. HTerpaneHble ypaBHeHHs Makcsenna 1uist
MIOCTOSIHHBIX ~MAarHuTHbIX TMoJed. IlpuMepsl BBIUKMCIEHUS HANPSKEHHOCTEH
MarHutoctatuueckux mnosneil. 3akoH buo-CaBapa-Jlannaca. B3zaumoneiicTBue
nosieit u 3apsaaoB (TokoB). @opmyna JlopeHia s CUIbI, TEUCTBYIOIIEH Ha 3apsi
CO CTOPOHBI JJICKTPUYECKOTO M MArHUTHOro rmoJed. [lpuHiun pencrBus
MacCCIeKTpoMeTpoB. MHAYKIIMOHHBIE SIBIEHUSA, TpaHchopmaTopsl, (U3MUYECcCKUe
NPUHUUNBL WX JAehcTBUs. OkcTpatoku. I[logHas cuctemMa UWHTErpajbHBIX
ypaBHeHUI MakcBemna. CMbIC YIEHOB CHUCTEMbl ypaBHEHM Makcsennia,
ONUCHIBAIOIINX SIBJICHUSA, CBSI3aHHBIE C W3MEHECHUSMH DJJECKTPUUYECKUX U
MAarHUTHBIX BEJIUYUH BO BpPEMEHH. B3anMOCBSA3b AIEKTPUUECKUX U MATHUTHBIX
NEPEMEHHBIX IOJIEH, JJIEKTpOMArHuTHOe Tose U u3nydeHue. (CBoOomHOe
AJIEKTPOMArHUTHOE MOJIE U €0 CYLIECTBOBAHUE B BUJIE AJIEKTPOMArHUTHOW BOJIHBI.
[lorepeyHOCTP  DNEKTPOMArHUTHBIX  BOJH.  CKOpPOCTP  pacnpoCTpaHEHUS
AJIEKTPOMATHUTHBIX BOJIH U CIOCOOBI ee m3Mmepenus. Illkana 3meKTpoMarHuTHBIX
BOJIH. SIBJIEHUS, ONUCHIBAEMbBIE BOJTHOBOW TEOPHUEN CBETA.

11l MOAYJIb:
Onruka. AToMHas ¥ sAepHas pusuka.
HuTepdepenmms CBETa, YCIOBHUS [OSIBIICHUS CTaTUYECKOU
UHTEP(HEPEHIIMOHHON KapTUHBI, MHTEp(PEPEHLINUS IPU pa3AeIeHUU (PPOHTA BOJIHBI,
IIPOCBETIICHNE ONTHKH, uHTephepoMeTpsl " UX  HCHOJIb30BAHUE.

dypnecnextpomeTpsl. [lonsTue o ronorpapuu. Audpakuus, Iuppakaus Ha METH.
Oco0eHHOCTH OpraHu3alyy PagUOJIOKAIIMOHHON CIyXObI. YCIIOBUS mepexoaa OT
BOJIHOBOM ONTHKM K TreoMeTpuueckoid. 30Hbl DpeHens, 30HHAs IUIACTUHKA
Openenss kak GoOKycHpyromuid dmeMeHT. JludpakumoHHas pemieTka  Kak
JUCHEeprupyromas cucreMa. AHaluM3 cocTaBa CBETa [0 JJIMHAM  BOJIH.
Pentrenosckast audpakuus, moHsTHe 00 O0OpaTHBIX IU(PAKIMOHHBIX 3a]adax,
PEHTTEHOCTPYKTYPHBIH aH&JIW3 U €ro OCOOEHHOCTH TPUMEHHUTENIBHO K
OuosornyeckuM  oObekTaM.  JMPpakuMOHHBIA  Tpenesn  pa3pellaroien
CIIOCOOHOCTH ONTUYECKHUX TPUOOPOB.

CBeT M BeUIeCTBO, MOHSATHE O BTOPUYHBIX BOJHAX, PA3[CICHHE SHEPIUU Ha
rpaHule paszena a3, pe30HaHCHBIN XapaKTep B3aUMOJICHCTBUS CBETA U BEILIECTBA.
Hucnepcusi,  KJIacCHUYeCKOe  OOBSICHEHHE  3aBUCUMOCTH  Kod(uiuueHTa
MPEJIOMJIEHUSI CBETa OT JJIMHBI BOJIHBI MMAJAIOIIET0 CBeTa. SIBIEHHE ABOMHOIrO
Jy4erpeIoMIICHUs, TOJIApU3alMs cBeTa Kpuctaimamu. llonspu3oBaHHBINA CBeT,
ONTHYECKAas aKTUBHOCTb, CaxapOMETPHs, HCIIOIb30BAHUE SIBICHUS BpaILLECHUS

MJIOCKOCTH TOJIAPU3AIMKA B MOJEKYJIsIpHON Ononoruu. @otosd ekt u KBaHTOBas
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npupona ceera. Kpyr sBieHuil, OOBACHUMBIX C KBAaHTOBOM TOYKH 3pEHMS,
MUKPOCKOIIMYECKOE U MAaKpPOCKOMUYECKOE B ONTHUKE. /[BOMCTBEHHOCTH MPUPOJIBI
CBETa. 3aKOHBI MTOTJIOIIECHHS CBETA.

OcobeHHOCTH TOBEAECHHUST MHUKpoyacTul. [IpuHOMIIBI OonucaHus NOBEACHUS
MHUKPOYACTHL], BOJHOBAsI (PYHKIIUs,, COOTHOLUIEHHE HEOIPEIEICHHOCTEN, BOJIHA /1€
bpoiinsa. Ilocrynatet  bopa. VYpaBuenuwe Ilpenunrepa (BpeMeHHOE U
CTallMOHApHOE), (QU3UYECKUI CMBICT BXOISAIIMX B HEro WIEHOB. Pemienue
cTauMoHapHoro ypaBHeHus Illpegunrepa nns dYacTMObl B OJHOMEPHOM
MOTEHIMATIBHOM SIIIIMUKE W YacCTUIBl HA OKPYXHOCTH. YCIOBHUS IOSBIICHUS
KBaHTOBBIX SIBJICHUM. /[ByMepHas IOTEHUMAIbHAs 5IMa, BBIPOXKIACHUE KBAHTOBBIX
COCTOSIHUM M CHATHUE BBIpOXkAEHHMs. [loTeHIManbHas siMa KOHEYHOW TiTyOWHBI U
BIMSIHUE €€ INIyOMHbl M IIMPUHBI HAa YPOBHM SHEPIrUU 4YacCTULbL. TyHHEIbHBIN
saddekr. 3anonHeHne ypoBHei u npuniun [laynu, momHas sHEPTUs COBOKYITHOCTH
AJIEKTPOHOB B KBAHTOBOM CUCTEME. Y POBHHU 3HEPIHH B aTOME BOJOPOAA, IEPEXOIbI
MeXIy ypoBHAMH. HopmanbHas W HHBEPCHAs 3aCEIEHHOCTh KBAHTOBBIX
cocrosHuid.  IlornomeHne, CHOHTaHHOE W BBIHYXICHHOE  W3JIyYCHHS.
Kosdpdummenter Oiinmreiina. @Popmyna Ilnanka. VYcunenue cBeta mpu
MPOXO0KJIEHUH YEPE3 MHBEPCHO 3acelieHHYIo cpeny. [lonsaTue o nazepax.

dusnueckass NOPUPOJA XUMHUYECKOM CBSI3H. OJEKTPOHHOE CTPOEHUE

MHOT'O3JIEKTPOHHBIX aTOMOB. BHyTpeHHee BpallleHHE B MOJIEKYJIaX U €ro pojib B
OMOXMMHUYECKUX peaKUusxX. J[BH)KeHHE 4acTUI] B MHOTOAQTOMHBIX MOJIEKYJaxX MU
BH/JIbl MOJIEKYJIIPHOM CIIEKTPOCKONHMH. CHMMETpPHS MOJIEKYJT U MOSBJICHUE TIPABUII
oTbopa.
@DOTOXMMUYECKUE pEaKUUU MU OCOOCHHOCTH MOTEHIMAJIbHBIX IOBEPXHOCTEN
OCHOBHBIX M BO30YXJCHHBIX JJIEKTPOHHBIX COCTOSIHMM B MoJsekyiax. Pacmag
Mosiekysl 1ipu  (oToBo30yxkaeHusix. Dusmueckas npupona (porocuHTE3A.
Tpancriopt sHepruum mnpu (porocuHTe3e. 30HHas CTPYKTypa 3JICKTPOHHBIX
COCTOSIHUM KPUCTAIJIOB. 3allOJHEHHBIE U HE3AIIOJIHEHHBIE 30HbI. Y poBeHb DepMu.
[TpoBOAHMKH, MOIYNIPOBOIHUKHA U TUAIEKTPUKH. OCOOEHHOCTh MPOBOJMMOCTH B
MOJIyIPOBOJHUKAX.

Cucremarnka »3JEMEHTapHBIX YacTHL. 3aKOHbBI B3aWMOIIPEBPAILCHMI
4yacTHll, siAepHble peakuuu, Aedekr maccbl. CTpoeHue siaep, AepHbIE CHIIbI,
YCTOMUYMBBIE W  HEYCTOMYMBBIE fJpa, €CTECTBEHHas W  HCKYCCTBEHHas
PaAMOAKTUBHOCTD. 3aKOHBI PagMOAKTUBHOIO pacnazja. ITpuHIUIIEI
paJiMoaKTUBALMOHHOTO aHanu3a. "MedeHnnsle" arombl B Ouosoruu. IlyTu
WCIIOJIb30BaHUS AIEPHOM SHEPTHH.

HanMeHOoBaHME TeM U COACpPIKAHNE ITPAKTUYECKUX U 3aHATHN
Bonwskenmreiin B.C. CoopHuk 3amau mo odmemy kypey ¢usuku. CIL.: 2002, 327c.
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1. Kunematuka O060011IeHHBIE KOOPAUHATBI, CKOPOCTU U YCKOPEHHUSI

PenstuBuCcTCKHE IPEOOpa30BAHUA.

Pemienue psina ypaBHEHUM ABW)KEHHUS Ha MPUMEPE
2. lunamuka KOHKPETHBIX IEMOHCTPALIMA.

BpamaTeanHe ABUKCHUS TOUYKH U TBECPAOTO TCJIA.

3.KonebarenbHoe KoneGanuss u BOJHBI, HHTEPPEPEHLUS, MPUMEPHI

ypaBHEHUE BBIUMCJIEHHSI X0/1a BOJIHBI B HEOJHOPOIHOM Cpefie.

4.Cratuka PaBHOBecHBIE W HEPABHOBECHBIE IIPOLIECCHI B
CJIOKHBIX CTAaTUCTUYECKUX CHCTEMax, BO3MOXKHOCTb
BBEJICHUSA MMOHATHUS 0000IIEHHBIX

TEPMOJNHAMUYECKUX CHUIIL.
S.MoOJIeKyIApHOKMHETU| DHTPONIUSL U €€ IOBEJACHUE B Pa3HBIX IPOIECCAX.
yecKas Teopus, [IpoBepka 3akoHa BO3pacTaHHUsl DHTPONUU U
TEPMOJNHAMMUKA. YCTaHOBJICHHS] TEPMOJIMHAMUYECKOTO PaBHOBECHSI HA
MaTreMaTU4eckor mojenu. [Ipou3BoacTBO dHTpONUU
B HEPABHOBECHOM CpeJe.

6.OnekTpoMarHeTusM. |Beruncienue XapaKTepUCTHUK CTaTUYECKUX
NEKTPUYECKUX M MAarHUTHBIX IIOJEH C IOMOILIBIO
MHTETPaJIbHBIX YpaBHEHUN Makcseria.

7. Audpdy3us [Ipssmple  w  oOpaTHble  3adauud  AUQPPAKIHM.
MogenupoBanue mpolecca PEeHTTEHOCTPYKTYPHOTO
aHau3a.

8.ATomHas puszmka B3aumoneinicteue cBera m Bewiectsa. [lucnepeus u
norjomenue  cBera. KonuyecTBEHHBIM — aHaIu3
BEILECTBA 10 CIEKTPaM MOTJIOLIEHUS.

CrauuvonapHoe  ypaBHenue  lllpenunrepa u
npocTeline OAHOMEpHbIE 3a1auu. "MeTamnyeckas
MOJEIb" MOJIEKYJIBI € COIPSKEHHBIMH CBS3SMHU.
Paznenenne 3JEKTPOHHBIX W SIACPHBIX IBUKCHUU B
MOJIEKYJIax.

9.Cratuka CuMMeETpHsE MOJIEKYJT U KPUCTAIIJIOB. DJIEKTPUUECKUE
CBOMCTBAa CUMMETPUYHBIX OObEKTOB.

5.00pa3oBaresibHbIE TEXHOJIOTUHU

B nporecce MIPETIoIaBaHMS JUCITUTITUHBI «DuszukKa»
IPUMEHSFOTCSI clenyromue o0pa3oBaTelbHbIE TEXHOJOTHH: Pa3BUBAOIICE
oOydeHune, mpoOseMHOEe oO0ydeHue, KOJUICKTUBHAs CHUCTEMa oOy4eHwus,

JICKIIMOHHO-3a4CTHAasA CHCTCMaA 06y‘{€HI/IH. HpI/I YTCHHHM JAHHOTO KypcCa
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HNPUMEHSIOTCS TaKUe BUbI JIGKIIUH, KaK BBOAHAS, JIEKIUA-UHPOpMaLus, 0030pHasi,
poOaeMHas, JIEKIU-BU3YyaTU3aLIHS.

VYnenbHbld BeC 3aHATUM, MPOBOJMMBIX B HMHTEPAKTUBHBIX (opMax
(rexmusi-6ecena, JICKIUSA-AUCKYCCHS, JIEKIUS-KOHCYJIbTalIHS, npoOaemMHas
JeKUUs, JIKIUs-BU3YyaIu3alus, JEKUUs C 3alUIaHUPOBAHHBIMU  OIMIMOKAMM),
ompenensieTcss  IJIaBHOM  Lenplo  (MUCCHEH) mporpaMMbl,  OCOOEHHOCTBIO
KOHTHUHTE€HTa OOy4YalolmuXCsl M COJAEp)KaHWEM KOHKPETHBIX TUCIUIUIMH, U B
1IEJIOM B Y4eOHOM ITpoliecce.

J51g BBITIONTHEHUS (PU3UUECKOTO MPAKTUKYMa U MOATOTOBKE K MPAKTHYECKUM
(ceMHUHApCKUM) 3aHATUAM W3/IaHbl y4eOHO-METOIUUYECKHEe TOCOOUs U pa3paboTKu
no Kypcy oOmied (Qu3uku, KOTOpble B COYETAHHH C BHEAYIUTOPHOWU paboTOi
CIIOCOOCTBYIOT (DOPMHUPOBAHWIO W Pa3BUTHS MPOGECCHOHATHHBIX HABHIKOB
oOydJaronmxcsi. ce Mo JaHHOW AUCITUIUIMHE OHU JIOJDKHBI COCTaBIsATh HE MeHee 20
4acoB ayJIUTOPHBIX 3aHSATUH.

B pamkax nabopamopnozo npaxmukyma Vcniolib3yeTCs YMEHUE CTYJIEHTOB
MPOM3BOJUTH PACUYETHl C TMOMOIIBIO CPEACTB BBIYUCIUTENHFHON TEXHUKUA. ITO
MO3BOJIIET CYIIECTBEHHO MpPHUOIU3UTh YPOBEHb CTATUCTHUYECKOW KYJIbTYpPHI
00pabOTKH pe3yJIbTaTOB U3MEPEHUIN B MPAKTHKYME K COBPEMEHHBIM CTaHIapTam,
OPUHATBIM B HayKe M TPOU3BOJICTBEHHOM JesITeNbHOCTH. Ha 3TuxX 3aHsITHSIX
CTYIEHTHI yke Ha | kypce mpuobpetaroT onbIT 001ieHus ¢ 9BM u ncnoiib30BaHuUs
CTATUCTUYECKUX METOJIOB 00pabOTKU pe3yIbTaTOB HAOIIOAEHHUH, YTO COBEPIIICHHO
HeoOXoauMo Ui paboThl B CHENHATBHBIX YYEOHBIX W TPOU3BOACTBEHHBIX
nabopaTopusX.

B pamkax yueOGHOTro mpoiiecca npeaycCMOTPEHO MPUTTIAIICHUE IJIs1 YTEHUS JISKIIH
BEAYIINX YUYCHBIX U3 LECHTPAIbHBIX BY30B M aKaJEMHYECKUX UHCTUTYTOB Poccum.

6.YueOHO-MeTOAMYECKOE 00ecIIeYeHrEe CAMOCTOATEIbHOM padoThI CTYICHTOB.

YcneBaeMOCTh  OIICHHMBAETCSl IO  CPEJACTBAM  (PPOHTAIBHOTO  OIpoca,
MIPOBEJICHUE KOHTPOJBHBIX padoT, KOJUIOKBUYMOB. Dopma OICHKH B BHUJIC 3aueTa,
sk3aMeHa. OIEHUBACTCS CAMOCTOSTENIbHAS paboTa CTYICHTa, JIOMAITHEE 33 JaHHe.

CamocTosiTenpHast paboTa CTYICHTOB Peau3yeTcs B BUJIE:
MOJITOTOBKU K KOHTPOJIBHBIM paboTam; ® MOJATOTOBKM K  CEeMHHAPCKUM
3aHATHAM;
odbopmiieHUsT 1a0OPATOPHO-MPAKTUYECKUX PadOT (3amoJiHeHUE TaOJIUIl, PeIIeHUE

3aj1a4, HaIMCaHUE BBIBOJIOB);
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BBITIOJTHEHUSI UHAUBUIYATbHBIX 3aJJaHU MO OCHOBHBIM T€MaM JIUCIUIUIMHBI; ®
HanucaHue pedepaToB Mo mpodieMaM TUCHUIUIMHEI "du3nka'.

DK3aMeH B KOHIIE BTOPOIrO CEMECTPa, BKJIIOYAIOIINN IMPOBEPKY TEOPETHUYECKUX
3HaHUI U YMEHUE PEIICHHUs 0 BCEMY ITPOUIEHHOMY MaTepuay.

7. ®OoHJ OLICHOYHBIX CPEACTB VIS POBEPKH TEKYLEero KOHTPOJIA

ycneBaeMoCTH IPOMEKYTOYHOM aTTecTaIlluM.

B y‘IC6HOM mpouecce 1 OCBOCHHA AVCHUIIIMHBI MUCIIOJB3YIOTCA CICAYIOIINC

TCXHUYCCKUC CPCACTBA.

- KOMITBIOTEPHOE U MYJIbTUMEIMHHOE 000pyAoBaHuE (Ha
JEKUHUSIX, JAJI1 CAMOKOHTPOJISI 3HAHUM CTYJEHTOB, JIJIsi 00ecreueHus
CTYJICHTOB METOANYECKUMHU PEKOMEHAAIUSIMU B 3JIEKTPOHHON (hopme);

- puOOpkI U 000pyI0BaHUE YUeOHOT0 Ha3HAUCHHUS (TIPH
BBITIOJIHEHUH JTA0OPaTOPHBIX paboT);
- NaKeT MPUKIATHBIX 00YJarouX MporpaMm (st

CaMOIIOAI'OTOBKH U CaMOTeCTI/IpOBaHI/IH);

7.1. TunoBbIe KOHTPOJIbHBIE 32IaHUSA

IIpuMepsbI TeCTOBBIX 3aJaHUH N0 (pusuke MexaHuka
1. Teno maccoit 2 kr noguaTo Haja 3emiiedd. Ero norenumansuas sueprus 400 Jx.
Ecnu Ha moBepxHOCTHM 3eMiM MOTEHIUATbHAS DHEPIrHs Tejla paBHA HYIIO U
CUJIaMH COTIPOTHBJICHHUS BO3IyXa MOXHO MpeHeOpedb, CKOPOCTh Tela TOCIe
MIPOXOXKJEHUS /4 PACCTOSIHUSA 10 3EMJIM COCTABHUT ...

1) 20 m/c 2) 14m/c  3) 10m/c  4)40 m/c
2. K Touke, nexxarieil Ha BHEITHEH MOBEPXHOCTH AMCKA, MPHIIOKEHBI 4 cuibl. Eciu

OCb BpalllCHUS IMPOXOAUT HCPE3 LCHTP O AMCKA NCPIICHAUKYIISIPHO IMIIOCKOCTHU

pHUCYHKa, TO I1e4o cuisl F4 paBHoO. ..
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1)b2) c3)o4d)a
3. luck  paBHOYCKOPEHHO BpaIlaeTCs BOKPYr ocu (CM.pHC.). YKaxwurte

HalpaBJIeHNE BEKTOpa YIJI0BOI0 YCKOPEHUs TOUkH 4 Ha 00011€e AUCKA.

1)32)13) 24)4
4. Ecnu a; 1 ap, - TaHTEHUUAJIbHAS U HOPMaJbHasl COCTABIISIIOIINE YCKOPEHUS, TO
COOTHOIIIEHMS a; = a = const, a, = 0 cnpaBeIUBBI JUI. ..
1) npsAMOIMHEHHOTO PABHOMEPHOTO JBM)KCHUS
2) paBHOMEPHO KPUBOJIMHEHHOTO JBHIKCHHSI
3) paBHOMEPHOTO JBM)KCHHUS TI0 OKPYXHOCTH 4) IPSIMOJIMHEWHOTO

PAaBHOYCKOPEHHOT'O JIBUYKEHUS

5. EC/v a« ¥ an- TaHTE€HI[HAIbHAS ¥ HOPMAJIbHAS COCTABISIOIINE YCKOPEHHUS, TO IS
HpHMOHHHeﬁHOFO paBHOYCKOpeHHOFO ABUXCHUA CHpaBeI[J'H/IBBI COOTHOIIICHMHA:
1) a; #const; a, =0 2)a.=0;a, =0
3) a,=a=const; a, =04)a,=0; a,= const
6. Jluck paamyca R BpaimaeTcst BOKPYT BEpTHKAILHOM OCH PABHO3aMEIJICHHO C

3aIaHHBIM HAIIPaBJICHUEM BEKTOPA YIJIOBOT'O YCKOPEHHUS €.

YKaXuTe HaIlpaBJICHUE BEKTOPA JUHEUHOU CKOPOCTH

&3

|
QZ
4

1)4 2)23)34) 1
7. 3 clIcayromux MaTreMaTHYCCKUX BBIpa)KCHI/Iﬁ BTOPOI'O 3aKOHa Herorona

BbIOEpUTE MTPABUIBHOE:
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1)F = Ma 2)"9: const 3) F = m?a 4) Fi=-F> 5) F =ma 6) F = m‘G

8. Ympyroe CTONKHOBEHHWE — 3TO TaKOE CTOJKHOBEHHE, TMPH KOTOPOM Tela

0OMEHHUBAIOTCH:

1) uMnysabcaMi U KHHETHYCCKUMHU DHEPrUsIMH, a BHYTPEHHHE DJHEPIUH HX HE
M3MEHSIOTCS,

2) UMIyJbCAaMH M KHHETHYCCKUMH OJHEPIHMSIMH M MEHSIOT CBOM BHYTPEHHHE
DHEPTHH;

3) TOJIBKO BHYTPCHHUMH SHEPTUSMHU

9. Kakoii mpoaomkuTeabHOCTH T AOKHBI ObUIM OBITH CYTKH Ha 3emie, YTOOBI

TeJla Ha SKBaTope He umenu Beca? Cuutath paguyc 3emian R=6400kM.

1) T =0,01+To 2) T =0,02+To 3) T =0,1sTy  4) T =0,3+To 5) T =0,5«To 31ech

To=244 (3eMHBIE CYyTKH).

10. Y3 mpuBeneHHBIX HUXKE POPMYITUPOBOK TpeThero 3akoHa HproToHa BeIOEpHTE
IIPAaBUJIBHYIO:

1) nBa Tena B3auMOJEHCTBYIOT MEX/1y COOOI0 CHIIaMU PaBHBIMU 110 MOJYJIIO; 2)
7IBa TeJa B3aMMOJIEHCTBYIOT MEXK/Y COOOI0 CHUIIAMU, HAIIPaBIIEHHBIMU B
MIPOTUBOMOJIOKHBIE CTOPOHBI;

3) nBa Teja B3aUMOJICHCTBYIOT MEXKIy COO0I0 CHIIaMU PaBHBIMU IO MOAYJIO U
HarpaBJIeHHBIMU B IIPOTUBOIOJIOKHbBIE CTOPOHBI BOJIb MPSIMON, COEANHSIOLICH

LHCHTPBI MaCC 3THUX TCIIL.

11.Ha ropu3oHTaIbHOM CTOJIE CTOMT COCY/I, HAllIOJHEHHBIN BOJ10i. B kakoM mMecTe
cocyJia HaJIo CAeNaTh OTBEPCTUE, UTOOBI CTPYS U3 HETO OMIia B TOBEPXHOCTH CTOJIA
BO3MOKHO JIAJIBIIIE OT cocyaa?

1) Ha paccrossaun 1/3 BBICOTHI COCy/1a, CUUTAs OT THA COCY/a; 2) Ha
pacctossHuM 1/3 BBICOTHI COCY/Ia, CYUTAs OT TOBEPXHOCTH BOJIBI,
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3) Ha pacctossHUM 1/2 BBICOTHI COCy/Ia.

12.I'paBuTaliuoHHAas SHEPTHUS MIAPOO0OPa3HOTO HEOESCHOTO TeJa aeTCs
CJIeTYIOIUMHA (HOPMYITaMHU:

1) E =—95GRM: ; 2) E =-53G MR:; 3) E =12G MRz ; 4) KMz, rie G —
rpaBUTALMOHHAS TOCTOsIHHasA, M — macca HeOecHoro Tema, R — pamumyc

mapooOpa3Horo Tena. YKaxuTe NPaBUIbHOE BBIPAXKEHHE.

13.B ogHOM ciydae aBTOMOOWIIb MTPOIIIET MEPBYIO MOJOBUHY ITYTH CO CKOPOCTHIO
40 xm/4, a BTOPIO TIOJIOBUHY ITyTH — CO CKOPOCTHIO 80 KM/4, a B IPYTOM cliydae
MIEPBYIO MTOJIOBUHY BPEMEHU JIBUTAJICSI CO CKOPOCTHIO 40 KM/4, BTOPYIO MTOJIOBUHY
BPEMEHHU CO CKOPOCTHIO 80 KM/Y. ONIPEACIIUTh CPEIHUE CKOPOCTH B KAKIOM

cirydae.
1) CpenHre CKOPOCTH B 000UX CITydasx OJMHAKOBBI;
2) CpenHsisi CKOPOCTb B IIEPBOM cliydae OOJIbIlIe, 4eM BO BTOpOM;  3)

Cpennsisi CKOpOCTh BO BTOPOM ciiydae 0OJIbIIE, UYEM B IEPBOM;

Bri6epute npaBUIIbHBIN OTBET.

14.TToe3n maccoit 500 ToHH OHUMAETCS CO CKOpOoCcThio 30KkM/4 110 YKiIOHY 10 M
Ha 1 kM nmytu. Koapdumument tpenus 0,002.

OnpenenuTh MOIIHOCTH, Pa3BUBAEMYIO TOKOMOTHBOM. Pemmre
3a/1a4y U YKOKUATE TPaBUIbHBIA OTBET.

DN=1000kBm 2)N=730kBm 3) N=470kBm4) N = 840 kBm

MouiekyaspHas pU3MKAa U TEPMOIUHAMHUKA

1. Cocrosinue uaeabHOro raza onpenesnsercs 3HaueHusIMU napameTpoB: To, Po,
Vo, rne T — TepMoanHaMuyeckasi Temmneparypa, p — AaBieHue, V — 00beM
raza. OnpeieIeHHOE KOJIMYECTBO raza nepesenu u3 coctostuust (3po, Vo) B
coctosiHue (po, 2Vo). [Ipu 5TOM ero BHyTpEHHSISI SHEPTHUA. ..

1) yBenuuuiach
2) YMCHBIIIMIIACH

3) He U3MCHMIIACH
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2.Ecmu AU — u3MeHeHne BHYTPEHHEN 3HEPIUM UI€AIbHOTO ra3a, A — padbora
raza, Q — KOJIM4eCTBO TEIUIOTHI, COOOIIAaeMOe Ta3y, TO I H300apHOTO
HarpeBaHus ra3a CIpaBeUIMBbI COOTHOUICHHUS. . .

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.Cp€I[H}I}I KI/IHCTI/I‘ICCKa}IlG)HepFI/I}I MOJICKYJIbI HICAJIBHOI'O T'a3a IIpU

temnepatype 7 paBHa €= 2kT . 31ech 1=nn + Ny + 2Nk, I1€ Ny, Ngp U Nk — YUCIIO
CTeneHel CBOOOIbI MOCTYMATEIbHOTO, BPAIATEIBHOTO U KOJICOATEIIbHOTO
JBYDKEHUN MOJICKYJIbI. [Ipu yCIIoBHH, YTO HIMEIOT MECTO TOJIBKO

MOCTYTATEIFHOE U BpaIaTeIbHOE IBIKEeHHE, Tl BoastHOTO mmapa (H,O) uucio i
paBHO. ..
1)3 2) 6 3)5 4) 8

4. TemmoBas wmammua paboraer mo uukiay Kapuo. Ecimm Ttemmepartypy
HarpeBarTesisd U XOJIOAUIbHUKA YBEJIUYUTh HA OJUHAKOBYIO BelinunHy AT, TO

KIIJI ukona. ..

1) He U3BMEHUTCS 2) YMEHBIIUTCSA  3) YBEIUUYUTCS

5.Ha (P,V)-muarpamme n300pakeH MUKIMYECKHH MPOIIECC.
P,

6.Eciiu AU — u3MeHeHre BHyTpEeHHE 3HEPTUU UAealbHOrO raza, A — padota
raza, Q — KOJIM4eCTBO TEIUIOTHI, COOOIIaeMOe ra3y, To Juisl rpouecca AB
CIIPaBEUIMBBI COOTHOLICHHUS. . .

a. Q>0; A>0; AU=0

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

. Q>0; A>0; AU>0
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7.0npenenure CpeHIOI0 KHHETUUECKYIO SHEPTHUIO MOCTYNATEIbHOTO IBUKEHUS
MOJIEKYJI Bo3yxXa 1pu aasieHuu 10° ITa u KoHLeHTpauu 5TuxX Mosekyn 2,710%° m-

3.

1) 3,810271% 2) 5,610 %  3) 3,210%4x
4) 91021/Tx  5) 1,201

8.Kak m3MeHUTCs BHYTPEHHSS DHEPIHs HJCAIHHOTO ra3a MpU H30TEPMHUYECKOM
cokaTtun?

1)U=02)AU>0 3) AU=0 4)AU<O0 5) AU wmoxer wumeTh Ig1000€

3HA4YCHHC

9.3aBUCHUMOCTD AaBJICHHUA ra3a OT €ro 00beMa BoipaxkaeTcs popmynoit P=aV, rue
a=const. YeMy paBHa paboTa, coBeplIaeMas ra3oM Ipu €ro paclIMpeHuu OT

o0wvema V1 1o oonema Vo?

1) a2(V.-vi)2 2) ar2(vz-viz)  3) q(vz-viz)  4) a(v.-V.)
50

10.Mounekyiibl, Kakoro U3 MEpEeYUCIICHHBIX I'a30B, BXOJAIIMX B COCTaB BO3/lyXa, B
PaBHOBECHOM COCTOSTHUM 00J1aJatoT HauOoJIbLIeH cpeaHei apupmMeTHIecKon

CKOPOCTBIO?
1) N, 2) O, 3) H,4)CO,

11.ITpu Kakux yclIOBUSIX peajbHbIE I'a3bl IOAUYUHSAIOTCS 3aKOHAM UJEaJIbHOTO Tra3a?
1) mpu GONBIIMX TIOTHOCTAX U HU3KUX TEMIIEPATYpaXx;
2) mpH MalbIX TUIOTHOCTSIX W HE OYEHb BBICOKMX W HE CJHIIKOM HH3KUX
TEMIIEPATypaX;
3) mpu MajbIX IIOTHOCTSX U BBICOKHX TEMIIEPaTypax;
4) mpu MaJbIX IUIOTHOCTSIX U HU3KHUX TEMIIepaTypax;
5) mpu GONBPIIMX TUIOTHOCTSX W HE OYEHb BBICOKHX M HE CIHIIKOM HH3KUX

TEeMIIepaTypax.
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1)

1)

12.113 kaneapHUIBI HAKanalau paBHbIE MACChl XOJIOAHOW U ropsueit Boabl. Kak u Bo
CKOJIBKO pa3 U3MEHUJIICSA KOA(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI BOJIbI, €CIIU B
nepBoMm ciiydae oopazoBanock 40, a Bo BTopom 48 karesns?

1) yBenmumics B 1,2 pasa;

2) ymeHnbmwics B 1,2 pasa;

3) He U3MEHUJIC;

4) yBenmuwmics B 2,4 pasa;

5) ymensbimics B 1,44 pasa

13.Kputnueckas temreparypa OnpenesseTcs 3 BhIpaXeHus:

l)TK =3¢ 2) Tk = al276® 3) Tk = 8al 27Rg 4) Tk =36 127a?
3neck a u 6 nocrosinubie Ban-/lep-Baanbca.

BHeKTpI/I‘IeCTBO H MAar"He€Tu3imM

1. Konpencatop emkxoctu C TPUCOECTUHEH K MCTOYHHMKY TOKa, KOTOPBIN
MOJJICP)KUBAET Ha €ro OoOKJIajgkax pasHocTh noTeHnuanoB U. Kakoil 3apsn
MPOTEKAET Yepe3 MCTOYHUK MPH 3aMOJHEHUU MPOCTPAHCTBA MEXKY MIACTUHAMU

KUIKOCTBIO C ,ZIHBJIGKTpH‘IGCKOfI IMPOHNUIIACMOCTBIO €?

sﬁ— 1;  2)UC(g-1); 3) Qg : 4) UCg; 5) chs;

2. HOBCpXHOCTHa}I IIJIOTHOCTD 3apsAaA0B HAa HCKOTOPOM YUACTKE IIPOBOAHHKA,

IIOMEIIEHHOTO B DJIEKTPMYECKOe IIone, okaszamoch 1,77 1078 &7/2 . KakoBa wm

HaIps’KCHHOCTD IT10JIAA HAa 9TOM y‘—IaCTKe?

112 8 22100 B 355100 B 43100 B 5) ke

COOTBCTCTBYCT HU M M M M

OJIMH.

3. Omnpenenure cUily TOKa Ha ydactke 1enu, eciu ¢1 - ¢, = 10B €1 = 5B €, =3B
R:1=3 Om R,=2 Om I‘1=I'2=0,5 Om

1 4
£.T, 1) 3A; 2)3A; 3)2A;  4)3A;

S
— 1 | — | 5)1,3 A.
i E. | E- | P, )
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4. becKOHEYHO JUIMHHBIM NpPOBOJ 00pa3yeT KpYyroBYIH NETJII0, KacaTeJIbHOM
nposoay. [lo mpoBomy wmuer tok cunou I = SA. Hautm paguyc nernum, ecinu

HN3BCCTHO, YTO HAIIPKCHHOCTH MArHUTHOI'O IIOJISA B ICHTPC IICTIIM PAaBHO H =41
A

M

1) 1,2m;  2)310tm;  3)210%  4)0,08m;  5)3102%wm.
5. Io 1BYM KOHTYpaM C B3aMMHON HHAYKTUBHOCTBIO 2 I'H TekyT Toku 2 A u 5 1072

A. OmnpenenuTh B3aUMHYIO SHEPTHIO TOKOB B 3THX KOHTYpaXx.
1) 5102 Ix; 2) 2107 JIx; 3)2 Jx; 4)4]JIx; 5) HE COOTBETCTBYET HU
OJIVH.

6. YkaxuTe cpelu MEepevyrCICHHbIX BbIpaXKEHUU (POpMyIly, ONMpEesIOnyl0 YTo
€CTh MHIYKIMUsE MarHuTHOTO noJis ( F - cuna, M - MOMeHT cuin)

1) dB™ =po I4J:nd|rr3 ;. 2)B =|dd—F|# ; 3) B="|sMX; 4) HU OJTHH | 5)

BCC.

/. Kak cBS3aHHO HANPSKEHHOCTh C NOTEHIIMAIOM?

1)-E. =0000¢0Xi. +d¢ayj. +ddazk.000 ; 2) E = grad ¢; 3) E. =grad ¢ ;
4)E=90¢__0n; 5)E=-grad ¢

8.B menp c¢ mnepemenHsiM Hampsokennem U = Ug C0S wt  BKIIOYWIH
UHAYKTUBHOCTB L ¢ akTUBHBIM conpoTuBieHueM R. OnpenennTs TOK B LEHH.

1) " URo cos(wt-¢),rmetgd=ReL + wwel .
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2) + RaUoslo COS(UUt—d)), raetgd= R +Rwelo.

3) ULWOCOS(wt—(I)),rI[etg(I) R+ Walo.

4)  L2Uz RzCOS(wt—d)),FI[eCOSd): R2 +RV/J32L2. w +
U3¢) Lw

5) VR:+wel2cos(wt+d), rae cosp= Re wooLo.

9. Yo Takoe HANPSHKEHHOCTH MOJIs?

1) 4meQorz;  2) 4meQorarr.;  3) Fo. ; 4) 4megor; 5) 4meQor2r-. .

10. Ot 4ero 3aBUCHUT HAIPSHKEHHOCTH JIEKTPHUUECKOTO OIS ?
1) OT BeTMYMHBI TPOOHOTO 3apsija U CHIbI, ICHCTBYIOIICH HA HETO.
2) OT CHWIIBI, ICHCTBYIOIICH Ha TIPOOHBIHN 3apsia.

3) OT 3apsi/ia CO3/IArOIIETO MOJIE U OT CPEIbI.

4) OT BeMYHMHBI 3apsa, CO3JAIOIIEr0 MOJe, YAATCHHOCTH CO37aTess MOJi U OT
CpeIbl.

5) oT 3apsiia, CO3JAMOMIETO TOJe, CPeibl, TJC ONPEICISCTCS IOJie, BEIUYUHBI
poOHOTO 3apsia.

Onruka

1. Kakoe u3 BbIpaXXEHUH ONpenesseT MPEAENbHBIA YroJl MOJHOTO BHYTPEHHETO
OTpa)KEHUs JUIA JIyda CBETa, MAYLIETO U3 CPEMBI C IMOKA3aTeIeM IIPENOMIIEHUS N1 B

cpely ¢ rmokasareyeM mnpenomiieHus n2 (N2>nq)?

1. sino=ni/n2; 2.sina=n2/n1; 3.sina=1/n1; 4. sina=1/n2;

5. Cpenu oTBeTOB 1-4 HET MPABUIIBLHOTO.
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2. OnpenenuTh ONTUYECKYIO CUIIY pPacCEUBAIOLIEH JIMH3bI, €CIM H3BECTHO, YTO
IpEeaIMET, IMOMEUIEHHBIM mnepen Hed Ha  paccrosHun 0,4 M, JaeT MHHUMOE
n300paxkeHHe, yMEHbILIEHHOE B 4 pa3a.

1. -7,5 notp; 2. 7,5 antp; 3.-10 antp; 4.-5 antp; 5. 5 anTp.

3. Kakue u3 HWXCITPUBCACHHBIX YCJIOBI/Iﬁ SABJIIIOTCA YCIIOBUSIMW MHWHHMYMa OT

T paKIMOHHON pereTKu?
1. dsing=mA; (m=0,+1,%£2,...)
2. bsing=mA; (d=a+b)
3. dsing= (m+p/ N)A; (p= 1,2,..,N-1)

4. d(sina-sing) =m); o -yron najenus

5. dsina=mA; 6. Cpenu oTBETOB 1-5 HET BEPHOTO.
4. Tlon kakuM YyrJIOM HYXHO OTpa3uTh Jy4d OT KpUCTAJIa C T[OKa3aTelieM

IMPCIIOMJICHU A n, I-ITO6I:I I[NOJIYYUTb MAKCHUMAJIbHYIO IOJIAPHU3AIIHIO0 OTPAXCHHOT'O
ay4da?
1. ¢= arccosn; 2. ¢=arcctgn; 3. p=arctgn; 4. = arcsinn; 5. Cpenu

OTBETOB | -4 HET MpaBWJIHHOTO.

5. Kak m3menurcs yactora KpacHou rpanuilsl porosrddekra, ecnu mapy paamyca

R coo0muTh mooxuTeNbHBIN 3apss (7

1. VBemmuurcs Ha eq/ (4meoRh); 2. He usmenurcs; 3. Ymenbmmrces Ha €0/
(4mteoRN);
4. Veenuuutcs Ha €q/ (41teoR?h); 5. YMensmures Ha eq/ (41teoR?h).

6. KaKy}o MAaKCUMAJIbHYI0O KHHETUYCCKYIO ODOHCPIUi0 UMCIOT BbIPBAHHLIC M3 JIMTHA

3JIEKTPOHBI PH 0OIyYeHUHH CBETOM ¢ yactoTor 10° T'u? (A=2,4 5B, h=6,62 10
3 TIx.c, 1 5B =1,9.10"% [Tx).

1.095-B; 2.255B; 3. 1,33B; 4. 3,153B; 5.1,7453B.

ATOMHas U AlepHas PU3HKa
1. Ha ocHOBe pe3ynbTaToB Kakux ONBITOB Peseppopa mpemsioxun

IUIAaHETAPHYIO MOJENb aTOMA.
1. Onsitel Jlenapaa.
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2

3
2

. ONBITHI IO B3aUMOJIEHCTBUIO IPOTOHOB € BEIIECTBOM.
. BoM0GapaupoBKa O- YaCTULAMH METAIIMIECKUX TICHOK.
YKaknuTe BTOPOii IIPOAYKT snepHoi peakiuu: °4Be+*,He—126C+?

1.n
2.p

3.y.

3.Kaxoil nopsakoBsiii HOMeEp B Tabiuie MeHzeneeBa UMEET 3JIEMEHT, KOTOPBIi

1
2.
3

7

obpasyercs B pe3ysbTaTe - pacmana siipa 3JeMeHTa ¢ TOPSIKOBBIM HOMEpOM Z
1. Z+1
2. Z-1
3. Z
4. OmnpegenuTte 4YUCIO OJJIEKTPOHOB B BJIEKTPOHHOW 000J0UYKE
HEWTpPaJIbHOIO aToOMa, B AaTOMHOM  fJIp€ KOTOPOrO COAEpX UTCA 6
IIPOTOHOB U 8 HEUTPOHOB.
1.0

2.2
3.6

5. Ilouemy Tteopuss bopa He cmoria OOBSICHUTH CIHEKTpPaJbHBIC
3akoHOMepHOocTH ['enus?

1. bop mosb30Baics TOIBKO KIACCUUECKON PU3NKOI
2. bop nmonp3oBaics  KIAaCCHMUECKOM  MEXaHUKOW U KBAaHTOBBIMHU

3aKOHOMCPHOCTAMHU HU3JIYUCHUA, JOITYCKas JIOTUICCKYIO HCIIOCICAOBATCIIbHOCTD.

3. BOp YUUTBIBAJI TOJIbKO KBAHTOBBIC 3aKOHOMCPHOCTH U3JIYUYCHUA.

6. Kakoe w3 Tpex THmoB wm3nydeHus (&, [, Y) He OTKIOHSETCS

QJICKTPUICCKUM U MAaIr'HUTHBIM MOJISIMU ?

O- U3JTy4YEeHHUE
B- uznyyenue

Y- U3IIy4CHHE.
. KakoBo cooTHomeHne Mexay Maccoil m, CTaOMIBHOIO sJpa U CyMMOH Macc

CBOOOJHBIX MPOTOHOB Z Mmp, U CBOOOAHBIX HEUTPOHOB N m;,, U3 KOTOPBIX

C

1.

OCTaBJICHO AP0

m, >Zm, +Nmj,
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10.
11.
12.

13.

2. m,<Zm,+Nm, 3. m, =Zm, +Nm,.

8. IlposiBeHMEM Kakoro THIA B3aUMOJCHCTBUMN, CYIIECTBYIOIIUX B TPHUPOJC,

SBJISIIOTCS SIZICPHBIC CHJIBI, ACHCTBYIONINE MEXYy HYKJIOHAMU B sjipe?

1. snexTpoMarHUTHBIE

2. T'paBurtanmonnsie 3. CuibHbIE

4. Cna0sle.

9. KakoB MoOpsII0K BEITUYHMHBI paguyca siapa aroma?
1. 108%cm

2. 108cm

3. 10%cm.

a) IIpumepnoie eonpocol 051 camono02omoeku no mexanurxe (I mooyan):

B dyem 3akmodaroTcs KOOPIAMHATHBIA M BEKTOPHBIM CIIOCOOBI OMUCaHUs
IIBUKEHUA?

Uto Ha3bIBaeTCs CPEAHEN U MTHOBEHHOW CKOPOCTSIMH M3MEHEHHSI KOOPAUHATHI
X TOUKH (Vyep, Vx)?

Yro Ha3bIBAETCS CPENHUM M MIHOBEHHBIM YCKOPEHUSAMU TOYKH IO OCH X (Qxcp,
ax)?

Uto ompenensieT ypaBHEHHE X = Xg + Vxt? Kakoe ABHM)KEHHME OHO ONMHUCHIBACT?
Kax u3MeHstorcs co BpeMeHEM BETTUIHHBI Vy, dx?

YT0 OnpeessioT COOTHOIIEHHS: Vy= Vyo+ axt, X=Xo+Vxot+ axt?/2?

[1UTO Ha3BIBaeTCS BEKTOPOM MEPEMEIIEHUS TOUKH I'?

YTo Ha3BIBAETCS CPEJHUM U MTHOBEHHBIM BEKTOPOM CKOPOCTH TOUKH (Vp, V)?

Kax HanpaBieHsl 3T BEKTOpa?
Yro Ha3bIBaETCS CPEIHUM M MTHOBEHHBIM BEKTOPOM YCKOPEHHS TOUKH (Acp, &)7?

Kak oHu HanpaByieHb1?

Kak cBsizaH BEKTOP CKOPOCTH V €O CKOPOCTSAMH Vx, Vy, V;?

Kax HaliTu Moy BEKTOPOB CKOPOCTH, YCKOpEeHUs |a|?

Kax cBs3aHbl KOOpAMHATHBIA U BEKTOPHBIN CIIOCOOBI OMUCAHUS ABUKEHUS?
Kak pasmoxuTh BEKTOp YCKOPEHHS a Ha HOPMaJIbHYI) W TaHTCHIIMAJILHYIO
cocraBistone (an u a)?

Kaxk Bnusier Ha BEKTOp CKOPOCTH V TOUKM TaHT€HIIMAIBHOE YCKOPEHUE a7
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14.  Kak BiuseT Ha BEKTOP CKOPOCTH V TOYKH HOPMAIbHOE YCKOPEHHE dn?

15. Touka ABMXKETCS paBHOMEPHO MO KpuBo. Uemy paBHO an? a  ?

16. Touka OBHMXKETCS MO NPSIMOM € yBEJIIMYUBAIOLIEHCS CKOpOCThio. UeMy paBHO an?
an 7

17. UYrto Ha3pIBaeTCs CpeIHEW YIJIOBOM CKOPOCThIO? MIHOBEHHOW YIJOBOM
CKOPOCTBIO?

18. Kak HampaBieH BEKTOp YIJIOBOM ckopocTu?

19.  Yro Ha3bIBaeTCS CPETHUM YTIIOBBIM YCKOpeHHeM? MIHOBEHHBIM YCKOpEHUEM?

20. Kak HampaBjeH BEKTOP YIJIOBOTO YCKOPEHUs?

21. UYewm ompenensieTcst YUCIO CTEeNEeHeNd CBOOOIbI MEXaHUYECKOW CUCTEMBI?

22. Kak HanpaBiieH BEKTOP JIEMEHTAapPHOIO YIIIOBOTO MepeMeieHHs?

23. SBnsercs M BEKTOPOM KOHEUHOE YTJIOBOE MepeMeIleHHE?

24. Kax cBs3aHbl JIUHEHHBIC U YTIOBbIE KHHEMATHUYECKUE XapaKTEPUCTUKHU?

25. Koneco Bpaiaercsi BOKpYT HETIOJABUKHOM OCH, TPOXOJISIICH yepe3 EHTP Macc.
O6nagaer nu mgro0as ToYka Ha 0007 HOPMalbHBIM, TaHTCHIIMAILHBIM
YCKOPEHHEM, MEHSIOTCA JIM CO BPEMEHEM MOJYJIU JITUX YCKOPEHUH, €Cclu
KOJIECO BpaIaeTcs:

a) C IOCTOSIHHOM YTJI0BOM CKOPOCTHIO W = CONSt;

0) ¢ IOCTOSHHBIM YIJIOBBIM YCKOpeHHEM [3 = COnst.

26. Kakue cuctemMbl OTCYETa Ha3bIBAIOTCS MHEPIUATIBLHBIMU?

27. Tlouemy mnepBblii 3akoH HblOTOHA $BIISETCS CaMOCTOSTENbHBIM, XOTS Ha
MEPBBIN B3I OH CIEyEeT U3 BTOporo 3akoHa HeroToHa?

28. Uro Takoe cuna? KakoBwl cneactBus nedictBusi cwibl? Kak m3meputs cuiry?
Kak cyMmmupyroTcst cusibl?

29. Uro Takoe macca? Kak m3ameputh maccy? B dem 3akimioyaeTcss CBOWCTBO
aJIIUTUBHOCTU MacCCHI?

30. Uro Ha3pIBaeTCs UMIYJIbCOM MAaTE€pPHAIbHON TOYKM M UMIYJIBCOM CHCTEMBI
MaTEepUAIBHBIX TOUEK?

31. CdopmynupyiiTe OCHOBHOM 3aKOH JMHAMHUKH ISl MaT€pUaIbHOW TOYKU U JIJIst
CUCTEMBbI MaTepUaIbHbIX TOUEK.

32. Kak 3anucarh ypaBHEHUE ABUKECHUS TEJa B BEKTOPHOU U CKAIAPHOU popme?
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33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.
44,

45.

46.
47.

48.

49.
50.

ol.

52.

Chopmynupyitite III 3akon HeoToHa B (opme paBeHCTBa ACHCTBUS U
IIPOTUBOJEHCTBHUS.
[ToueMy IpUHIKIT OTHOCUTENBLHOCTHU ABJISIETCS MOCTYIATOM?

Kakue cucreMsl oTcuera Ha3bIBatOTCSl HEMHEPLUAIBHBIMU?
Yemy paBHa U KaK HallpaBjeHa EHTPOOEKHAs CHJIa MHEPLIUN?

Chopmynupyiite ycrnoBusi paBHOBECHS Tella OTHOCHTEIBHO PABHOMEPHO
BpAIAIOUIEHCs HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

Uto Takoe cuna Kopuonuca? Korna ona Bo3Hukaer? Kak onpenenuts ee
HaIIpaBJICHUE U BEIUYHUHY?

UTto Ha3bIBAETCSI MOMEHTOM CHUJIbI (BEJIMYMHA, HAIIPaBJIECHUE)?

Chopmynupyiite OCHOBHOM 3aKOH AMHAMUKH JIJIs1 BpALaTEIbHOTO IBUKEHUSI.
Yemy paBHa KHHETHYECKas 3Heprus Bpamarouierocs tena? Chopmynupyiite
teopeMy Kénmura.

Yro Ha3pIBaeTCSI MOMEHTOM MMITyJIbca MarepuanbHoil Toukn? KakoBa ero
BEJINYMHA U HApaBJieHUE?

UYT0 Ha3pIBAETCSI MOMEHTOM MMITYJIbCA TBEPAOTO Teya?

Onpenenute MOMEHT UMITYJIbCA MATEPUAIIBHOW TOUKM MAacCOM m, IBUXKYILIEHUCS
CO CKOPOCTBIO

UYT0 Ha3bIBAETCS UMITYJILCOM MaTEPUAIILHON TOUKH?

Cdopmynupyiite 11 3akon HproToHa B UMITyJIbCHOM (hOpMeE JIJIsi CUCTEMBI TETI.

Yro Ha3bIBaeTCS UMITYJIbCOM CHIIbl? KakoBa CBsI3b MEXIY UMITYJIBCOM CUJIBbI U
W3MEHEHUEM HMIIyJbCa TeJla, Ha KOTOpoe oHa JeictByer? Paccmorpure 2
ClIy4as: CWUJIa HEU3MEHHA; CHJIa MEHSIETCS CO BPEMEHEM.

ChopmynupyiiTe 3aKOH COXpPAHEHHS UMITYJIbCA CUCTEMBI TET U OTJIEIBHBIX €T0
MPOEKIIUH.

Yro Ha3pIiBaeTcs pabOTOM CHITBI?

['py3 monBemieH K HEPACTSHKUMOW HUTH U OTTSHYT B CTOPOHY OT TOJIOKEHUS

paBHOBecus Ha yroia O. Kakwe cunwl aeiictByror Ha rpy3? Kakyrwo paboty
COBEPIIAIOT ATU CUJIBI HA TTyTH JABUKEHUSI €T0 K MOJIOKEHUIO paBHOBECHUSI?

Kakne cumpl HasplBalOTCA  KOHCepBATHMBHBIMU?  HekoHcepBaTHBHBIMU?
[IpuBenuTe npuMepsl.
[Iap, Haca)KeHHBIN HA )KECTKUI CTEPKEHb, COBEPIIAET MOJHBIN 000poT. Kakyio

paboTy MPHU 3TOM COBEPIIACT CHUJIA TAHKECTH?
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Yro Ha3bIBaeTCs KMHETHYECKOW SHEprueu tena, cucreMsl Ten? Kak cBs3aHbl
MeXIAy COOOM M3MEHEHUE KHHETUYECKON SHEPruu U padoTa cuii?

Uto Ha3pIBaeTCs NOTEHUMAIBHOW dHepruer cucrembl Tten? KakoBa cBs3b
M3MEHEHUS OTEHLIUATbHON SHEPTHUH CUCTEMBI ¢ pabOTOM CHi1?

UTto Ha3bIBaeTCS MOJIHOM MEXaHUYECKON SHEPTUE CUCTEMBI?

Kakne npuynHBl MOTYT BBI3BATh M3MEHEHUE IOJHOM MEXAHUYECKOW SHEPIUU
CUCTEMBI?

Chopmynupyiite 3aK0H COXpaHEHHUS] MEXaHUYECKOU YHEPTHH.

ChopmynupyiiTe OCHOBHOE ypaBHEHHE JUHAMHUKHU BpPAIIATEIbHOTO JIBHXKEHUS
TBEpAOro Teia (ypaBHEHHUE MOMEHTOB).

CdopmynupyiiTe 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA CUCTEMBI TEll.
CocTraBbTe CPAaBHUTENBHYIO TAOIHILY BEJIMYMH U 3aKOHOB JIJIsl TOCTYIATEIbHOTO
Y BpaIIATEJIbHOTO JBUKEHUH.

@opMyIMpOBKa 3aKOHA BCEMUPHOTO TSATOTEHUS. Y CJIOBUS €r0 NPUMEHUMOCTH.
CpaBHEHHE TPaBUTAIMOHHOTO B3aUMOJICVCTBUSA C OPYTMMH  BHJAMHU
B3aUMOJICUCTBU.

Bpluncnure COOTHOIIEHHWE CWIbl TPAaBUTAIMOHHOTO TMPUTKEHUS MEXIY
ANIEKTPOHAMH K CHJIE UX 3JIEKTPOCTATUYECKOTO OTTAJIKUBAHUS.

PaccuuraiiTe nmoTeHIMan rpaBUTaiMOHHOTO OISl TOYEYHOM MACCHI.

3anuinTe ypaBHEHUE ABUKEHUS UCKYCCTBEHHOIO CITyTHUKA 3E€MJIU.

OT 4ero 3aBUCHUT BEJIMYMHA YCKOPEHUSI CBOOOAHOTO Ma/IeHUs?

Yemy paBHa moOJiHAsg MEXaHMYECKas OHHEPrus MBIXKYLIErocs 1o opoure
MCKYCCTBEHHOTO CITyTHUKA 3eMIIn?

Paccuuraiite 1, 2 1 3 KOCMHUYECKHE CKOPOCTH.

3anuiuTe ypaBHEHHE rapMOHUYECKOI0 K01e0aTeNbHOTO ABMKEHUS.
OObsicHuTEe (PU3MYECKHM CMBICT [MAapaMeTpoB KOJIEOAHUSA: aMIUIATY/BI,
NIEPHOJIa, YACTOTHI.

Uto takoe ¢aza konebanusa? Kak ¢aza konedbaHusi 3aBUCUT OT BPEMEHU?

B kakux eguHUIIAX U3MEPSIETCS Pa3HOCTH a3 ABYX KoJieOaHUt?

B uewm 3akmrouaetcs rpaduueckoe mpeacTaBiIeHUE KoJieOaHui?

Ot 4ero 3aBUCUT aMIUTUTYy1a U HadaJlbHAsl (aza pe3yJbTUPYIOIIEro KojebaHus,
SBIISIOIIETOCS CYMMOM JIByX CHHXPOHHBIX CKaJSIpHBIX TapMOHUYECKUX
Kose0aHui?
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0) Bopochw! 11 caMOIIOATOTOBKH 110 MOJICKYJIAPHON GU3NKHN U

TepmoauHaMuku (11 moayib):

UTo Ha3BIBAIOT TEPMOJIMHAMUYECKON CUCTEMOM?

UTo TaKO€ COCTOSTHUE TEPMOJUHAMUYECKON CUCTEMBI?

Kaxkoi#i Habop mapameTpoB onpeeisieT COCTOSHUE CUCTEMBbI?

Kakas TepmonnHamuyeckasi cuctema siBIsieTCsl OJJTHOPOIHON?

Kakas TepmoarHaMu4ecKasi CUCTEMa Ha3bIBA€TCS PABHOBECHOM?

Uto Takoe MaKpOCKOMMYECKasi cucteMa?

Kakue TpynHOCTHM BO3HUKAIOT MPU OMUCAHUM MAKPOCKOIMHYECKOW CHUCTEMBI
MEXaHUYECKUMM METOJaMHu?

Kakue mapamerpsl CUCTEMBI Ha3bIBAIOTCS MAKPOCKOITMYECKUMU?

Kakue nmapamerpsl CUCTEMBI Ha3bIBAKOTCSI MUKPOCKOITMYECKUMHU?

Kak mnonyunTh 3Ha4€HHMS MAKPOCKOMMYECKUX IMApaMETPOB, €CIU HU3BECTHBI
MMKPOCKOTIMYECKHE MapaMeTphbl?

B 4uéM cocTouT MeToj CpeIHECTATUCTUIECKOTO CPETHETO?

Kakue cucteMbl Ha3bIBalOT KBa3M3aAMKHYTHIMU U KBA3UHE3ABUCUMBIMHU?
Kaknmu mapamerpamu XxapakTepu3yeTcsi COCTOSTHUE CTATHCTHUECKOW CUCTEMBI?
Urto Takoe SHTPOMUS B CTATUCTUYECKON hu3nKe?

Kaxk BeIunciisieTcst SHTPOIMUS B CTATUCTUYECKON (pu3nke?

KakuMm ycnoBusiM y10BIIETBOPSIET CTATUCTUYECKASI SHTPOIHS?

Kak cBsizanbl Mex1y cOO0M HEPTHUsI, SHTPOIUS U TeMIepaTypa?

Kaknmu cBoiictBamu o0nagaeT Moaenb "vaeaabHbIi ra3"?

UYeMy paBHa CpeHEKBAAPATUYHAS CKOPOCTh V/2?

Yemy paBHA CpelHsS KHHETUYECKAs YJHEPTHsl ¢ aToma?

Kak Beirmsinut ¢popmyna bonbiimana?

Kak BwITIIAOUT pacnpeneneHrne MakcBesia 1O KOMIIOHEHTaM CKOpPOCTEH
MOJIEKYJIbI?

Yro Takoe cTeneHu cBOOOIbI?

Yrto Takoe 4Kucio creneHeil cBo0o1b1?

B uém cocrout comepkaHue TEOpEMBI O PABHOPACIPENEICHUH SHEPTUU IO
CTETICHSIM CBOOOTbI?

B 4ém ocoOGeHHOCTH cTerneHel cBOOOIbI KOJIEOATEIHHOTO JIBMKECHUA?
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Kak BBIMISIIUT BeIpaKeHHE JUIs OOIIEro yncia crernenei cBo0oabl?

Yro Takoe KoHCcTaHnTa bonsiimana?

IlepeuncnuTh OCHOBHBIE MOHATUS TEPMOJAUHAMUKHU.

[lepeuncauTh OCHOBHBIE TEPMOJUHAMUYECKHE ITAPAMETPBI COCTOSTHUS TEIA.
JlaTb onpeneneHne TemIoThlI.

JlaTh onpezeneHne KOJIN4ecTBa TEMIOTHI.

Kak onpenensiercs temneparypa?

Yro Takoe abCOMOTHAS U SMIIUPUYECKas TEMITepaTyphl?

Yro Takoe TEpMOAMHAMUYECKAsl IIKajga, B 4€M €€ OTIMYME OT BCEX APYTHX
TEMIIEPATYPHBIX IIKaI?

Yrto Takoe ypaBHEHUE COCTOSTHUSA?

Kak BBIrISquT ypaBHEHHE COCTOSIHHS UAECANBHOTO ra3a?

Yrto Takoe TEpMOAMHAMUYECKUN TIPOIECC?

Kakoii mporiecc Ha3pIBalOT paBHOBECHBIM?

Mo3>KHO 7T paBHOBECHBIN MPOLIECC CUNTATh OOPATUMBIM?

Hate hopmynupoBky O - Hayaxy TEpMOJIMHAMUKHY.

Jate hopmynupoBKy 1 - Hauamy TepMOJAMHAMUKHU.

Hatb popMyIupoBKy 2 - Haualy TEPMOAMHAMUKH.

Hatb popmyaupoBKy 3 - Hauaxy TEPMOAMHAMUKH.

Jatb onpeneneHne BHyTPEHHEN SHEPTUH HAECATBHOIO Ta3a.

Kak ompenensiercs anementapHas pabota B TEpMOAMHAMUKE.

Yro o3Havaer, 4TO HM3MEHEHHE BHYTPEHHEH SHEPruM SBISETCS MOIHBIM
nuddepenmmanom?

Kak BBIIIAIMT TEepBOE HAyaao TEPMOAMHAMHUKHA [JISI H30XOPUYECKOTO
npoiiecca?

Kak BBIIIAIMT TmiepBOE HAYaJl0 TEPMOJMHAMUKH I  HU300apUUYECKOTO
npoiiecca?

Kak BBIIIAIUT TepBOE HAYaO TEPMOAUHAMUKH [JIi HM30TEPMUYECKOTO
npoiiecca?

Kak BbIMISIIUT mepBO€ Hayajao TEPMOAUMHAMUKH i1  a1uabaTUYECKOIo
npoiiecca?

Yemy paBHa paboTa B M30TEPMUYECKOM Tporecce?

Yemy paBHa paboTa B ©300aprueCcKoM Ipoiiecce?

38



o4,
55.
56.
S7.
58.

60.
61.

62.
63.
64.
65.

Yemy paBHa paboTa B aauadaTuuecKoM mpoiiecce?

Yemy paBHa paboTa B U30XOPUUECKOM Iporecce?

Kakoil TepMOAMHAMUYECKHN MTPOLIECC HA3BIBAETCS HUKINYECKAM?

Kak BeIrIgauT MOJIENIH TEIUIOBOM MalIuHEBI?

Yemy paBeH KO3(G(GUIMEHT TMOJE3HOro JCHCTBHUS TEIJIOBOM MalIUHBI 59.
Yemy paBeH KOIPPUIIMEHT TOJE3HOTO JACHCTBUS XOJIOUIBHOMN

MaIlIUHbI?

Uemy paBeH k03P GULIMEHT T0JIE3HOTO JeHcTBUS 1ukia KapHo?
Urto Takoe mukn Kapuo?

Yto Takoe TepMOAMHAMUYECKAs SHTPOIUS ?

UTto Takoe CBA3aHHAS SHEPTUSI?

Hanucats BeIpaskeHue A1t CBOOOAHOM SHEPTUH.

B 4ém cocTOMT CBSI3b TEPMOAMHAMUYECKON M CTATUCTUYECKOU SHTPONMUU U B

YEM CTAaTUCTUYCCKUN CMBICIT BTOPOI'0 Havajia TCpMOJAWMHAMHKH.

6) Bonpocwl 015 camocmosmenvnoii paoomuot no raekmpuuecmey(l1l mooynv):

Kpatko omnummre crnoco0 BBIUKCICHHUS KYJOHOBCKOW CHJIBI MEXAY ABYMS
POTSKEHHBIMU 3aPSKEHHBIMY (PU3UUYECKUMU TETIaMHU.

KakoBa pasmepHocTh KO3(duumenta mnomspusyemoctu? KakoB  ero
buznueckuit cmpica?

N300pa3nure KapTUHY SKBUIOTCHLUHMAIBHBIX JIMHUHA 3JIEKTPOCTATHYECKOrO MOJIS
JUISL CIEAYIOIIUX PACTIPENEIICHUN 3apsA10B:

a) SNEKTPUYECKUN AUMOJb; 0) cucTeMa JBYX TOYEYHBIX 3aps/ioB; B)  CHUCTEMA

JIBYX PaBHBIX OTPUIIATENIbHBIX 3aPs0B; /1) TUIOCKUI KOHIEHCATOP.

OObsicHuTe (Ha mNpuUMEpe OJHOPOJIHOIO TOJs), IOYEeMYy HAaNpPSKEHHOCTh
ANIEKTPUYECKOr0 TMOJsl HAMpaBjieHa B CTOPOHY HauOBICTpEHIIEro yObIBaHUS
MOTEHIMANA.

B dyem 3akimiouaercss MeETOXN ODIEKTpOocTaTHdeckod 3amuThl? Ha kakom
(bu3MYECKOM SIBJICHUU 3TOT METOJ OCHOBaH?

Kakoit ¢usnueckuii cMbICll BKIJIQJbIBAETCS B MOHSATHUE CTOPOHHUX cun? [ne
JNEUCTBYIOT 3TU CUJIbI?

Kaxoit ¢pmsuaeckuit cmbicn BkiaasiBaeTcs B nmoustue JJ[C? Kak MoxkeT ObITh
u3mepena DJIC Garapeniku?
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2) Bonpocw 0151 CAMOCHOAMENbHOU paﬁombl no mazuemusmy

N300pa3ute KapTUHY JIMHUHA MarHUTHOM MHAYKIMUA ISl CIEIYIOLIUX

IMPOBOAHHUKOB C TOKOM U IIOCTOAHHBIX MAIrHUTOB!

(a) npsIMOJIMHEHHBIN MarHuT, (0) KpyroBas paMka, (B) coJieHOU/, (T) 3emsl.

Yem BHUXPCBOC I10JIC OTIIMYACTCA OT HOTCHI_II/IaJILHOFO?

[Touemy 3apsKEHHbIE YACTHULIBI ABUTAIOTCS B MATHUTHOM TI0JIE TIO CITUPAIU?

B d4em CXOOCTBO WM pa3auMyue MeEXIy TOKOM IIPOBOJUMOCTH U
UHAYKIUOHHBIM TOKOM?

KakoBa xauecTBeHHas1 CBA3b NpaBuiIa JICHIa C 3aKOHOM COXPaHEHUs YHEPTUN?
IloueMy mepeMeHHBIM UIEKTPUYECKUM TOK MPOXOAMT IO LEIHU, COAEp KaLIUN
KOHJIEHCATOp, a IOCTOSIHHBIN HE MPOXOIUT?

YTo HOBOro HAOJIIOAETCS B BBIPAKEHUM JJIs1 LMPKYJISLMHA BEKTOpa MarHUTHOU
MHIYKIUU 10 3aMKHYTOMY KOHTYpPY (3aKOH IIOJIHOT'O TOKa) B TOM ClIy4ae, Korjaa
B IIPOCTPAHCTBE BO3HMKAET IEPEMEHHOE 3JeKTpuueckoe nojue? CreacrBuem
KaKHMX DKCIIEPUMEHTOB MOSIBJISIETCS HE00XOAMMOCTb BBEJICHUSA
JOIOJIHUTENBHOIO CJIaraeMoro?

B cxomctBO M B 4eM pasnMuMe MEXAY TOKOM IPOBOJMMOCTH U TOKOM
CMeIleHus?

Kakne skcrniepruMeHTanbHbIE 3aKOHBI JIEKTPUYECTBA M MarHeTvus3Ma JIErNIM B
OCHOBY CHUCTEMBI YypaBHeHHII MakcBesa?

0) Bonpocwot onsa camocmoamenvrou padvomuot no onmuke (1N mooyan):

CocraButh Tabnuny "Knaccudukarus OM 1o auana3zoHam". Yka3aTb Ha3BaHUE
JMaria3oHa, JJIMHbI U 4aCTOThI BOJH AUANA30HOB, XapaKTeP ACUCTBUS Ha )KUBbIE
OpraHu3MbI".

Uem ommmuarorcs DM BOJIHBI, U3IydyaeMble aHTCHHOW pajauo nepefaTyuka, u
CBETOBBIC BOJIHBI, U3JTy4aeMbI€ CUIILHO HAIPETHIM TEJIOM?

Uto Takoe MoHoxpomaruueckas DM BosiHbl? UTo Takoe anuHa BoiHbI? Kak
JUIMHA BOJHBI CBg3aHa ¢ 4acTtoToi? B dyem 3akirodaeTcs CBOWMCTBO
nornepeyHoctu OM BoJH?

BriBectr GopmMysibl sl TIIOTHOCTH SHEPIHH AJIEKTPUUYECKOTO W MArHUTHOTO
OM BOJHBEI.

B uem 3axmrouaeTcst npuHIUT GOTOMETPUH?
B uewm 3akntouaetcs ¢pusznonaornyeckas ocHoBa GOTOMETpUun?

UTto Takoe KOrepeHTHbIE U HeKOTepeHTHbIe DM BOJIHBI?
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25.

B Makcumymax uWHTEpPEpEHIIMOHHONM KapTUHBI OT JIByX HCTOYHHKOB
OCBEIICHHOCTh BYETBEPO MOJKET IMPEBBINIATh OCBEUIEHHOCTb, CO3/1aBAEMYIO
OJIHUM UCTOYHUKOM. HeT 5u 311ech HapyllieHus 3aKOHa COXpaHEHUsl SHEPTUun?

[IpuBenute mpumepbl MO HAOMIOACHHUIO HMHTEPGEPEHLIMH CBETa Ha OCHOBE
MPUHIINIIA pa3AesieHus] GPOHTA BOJIHBIL.

e) Bonpocwl 0151 camocmosameibHoui padomovl RO AMOMHOU U 10ePHO hu3uKe :

1. TenmoBoro nu3nyueHusi. AOCOIIOTHOE YEPHOE TEJO.

2. Tunoresa kBauTos Ilnanka. [Tocrosuuas ITnanka k.

3. ®otoHHas (KOpIyCKyJspHasi) Teopus cBeTa. B dyem 3akirouaercs
dotosnexkrpuueckuii 3pdext?

4, ChopmynupoBaTh TpU OCHOBHBIE 3aKOHBI (PoTod(dexTa, yCTaHOBJICHHbBIC
HKCIIEPUMEHTAIIbHBIM TYTEM.

5. UYro Takoe pabota BbIxoAa diekTpoHa? Hammcath u OOBSICHUTH (popmyiTy
OWHIITEHA.

6. KoprmyckyisspHO-BOJTHOBOM JyaJU3M.

7. Kakoit cnextp Ha3biBaeTcs nuHeidaTeiM? O000menHas popmyna banemepa.

8. [loctynatel bopa. B wem mpotuBopeune moctynaTtoB bopa ¢ kiaccuyeckoi
MEXaHHKOHN U TeEpMOANHAMUKON Makcsera?

9. DHeprus aroma. [IpaBuiio KBaHTOBaHMS.

IIpumepHbie TeMbl pedepaToB 10 PU3UKeE

1. Dusuueckue ocunosvr mexanuxu 1.

N3mepenue ko3 duiiieHTa TpeHUs KaueHusl.

2.
3.

> w e

['mpockon u ero NpUMEHEHNE B TEXHUKE.
["a3oMHaMHUYECKHE METOIbl YCKOPEHUS TEJL.

11. Dnekmpuuecmeo u macnemusm
N3mMepenue ManbiX TOKOB, HAIIPSDKEHUU U 3aps0B.
MarHuTHbI€ LIETIH B TEXHUKE.
M3mepeHne MOIHOCTH B DJIEKTPUYECKUX LEIAX.

DIIeKTPUYECKHUE TOKH B aTMOC(epe v rpo3Hbl.
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DNEeKTPOMarHUTHbIE METO/Ibl YCKOPEHHUSI TEJI.

IIprHIMI KEUCTBUS 3JIEKTPOMArHUTHBIX PEAKTUBHBIX JIBUTIATENEH.

11l. Duzuxa konebanuii u 80aH
HennHelinble 3JIEKTPUYECKHE LIETIH.
Paspemaromias cnocoOHOCTh ONTUYECKUX MTPHUOOPOB.
JlazepHslit uUHTEPHEPOMETP.
YucneHHbid pacuer AU pakiiyd CBETa Ha KPYTJIOM OTBEPCTHUH.
PacTpoBbIl 371EKTPOHHBIA MUKPOCKOII.

Oddexr [onmiepa u ero NpUMEHEHUE B TEXHUKE.

V. Cmamucmuueckas usuxa u mepmoouHamuka
BnusHue miyMoOB Ha TOUHOCTh U3MEPEHUM.
SABnenne quddy3un 1 MOJICKYISApHbIEC TYyUYKH.
O2e-CeKTPOCKONUS B BAKYYMHOM TEXHOJIOTUH.
[Ipumenenue sddexroB 3eebeka, Ilenbthe M ToMCOHA B BSHEPreTHUUECKHUX
CUCTEMAaX KOCMUYECKHUX alnapaTos.
Teopema HepHcrTa u ee cinencTBus.

Camoopranuzarnus B (GU3NIECKUX CHCTEMA

7.3. MeToan4ecKkue MaTepuaJbl, onpeaesiomme Npoueaypy OueHuBaHus
3HAHUM, YMEHHUI, HABBIKOB U (MJIM) ONBITA AEATEIbHOCTH, XapaKTEePHU3YIOLINX
3Tanbl (POPMUPOBAHUS KOMIIETECHUMH.

Kpurepuu o1ieHOK Ha KypCOBBIX 3K3aMeHaX

B sk3aMeHalMOHHBIN OUIIET pEKOMEHAYETCS BKIKOYaTh HE MEHee 3
BOIPOCOB, OXBATHIBAIOLINX BECh MIPONUICHHBIN MaTepua, TakKe B OUjieTax MOryT
OBITh 331a4U U IPUMEDBI.

OTBeThl Ha BCE BOMPOCHI OlleHHBatoTcsi MakcuMyM 100 danmamu
NeKuuu - Tekywjuli KOHMPOb BKNOYAET:

= noceleHne 3aHATUMN 10 6an.
. aKTMBHOE y4YyacTme Ha neKumax __15_6an.
- YCTHbIN ONPOC, TECTUPOBAHUE, KONIOKBUYM _60__6an.
. n ap. (aoknaabl, pedepatnbl) 15 6an.

Mpakmuka (p/3) - TeKywuli KOHMPOAL BKNIOYAET:
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(ot 51 u BbIWe - 3aueT)

noceleHne 3aHATUN 10 __ 6an.
aKTMBHOE Yy4YacTMe Ha NPAKTUYEeCKUX 3aHATnAx _15  6an.

BbIMO/IHEHWE AOMALLUHUX paboT _ 15 6an.
BbIMO/IHEHNE CAaMOCTOATE/IbHbIX paboT 20 __ 6an.
BbIMO/IHEHNE KOHTPO/IbHbIX paboT _40__ 6an.

dusnuecknuit NPaKTUKYM - TeKyuwjuli KOHMPOAb BKNIOYAET:
(oT 51 1 BbiWwe - 3aueT)

noceLlleHme 3aHATUN U HaMUYMe KOHCMEKTa _ 15 6an.
nony4YyeHmne A0NycKa K BbIMOJHEHWUIO paboThI _20__6an.

BbINONHEHME PabOoTbl M OTYETa K HE _25_ 6an.
3awmTa nabopatopHom paboTbl _ 40 6an.

HpOMG)I(YTO"IHLII;’I KOHTPOJIb I10 AUCHUIIIIMHC BKJIIXOYACT:

YCTHBIN ompoc - 60 6aios,

MMCbMEHHAs KOHTpoJbHas padota - 30 Gamwios, = TECTUPOBAHUE -
10 6amnos.
Kputepun o1eHoK clieayomue:

- 100 oOamnoB — cmydenm 21y60KO NOHUMAem NPOUOEHHbLLL
mamepuan, omeeyaem 4emKo U 6CeCmopoHHe, ymeem OYyeHusams Qaxmel,
CAMOCMOSIMENLHO paccysicoaem, omaudaemcs CHOCOOHOCMBIO
000CHOBbIBAMb ~ 6b1600bLI U PA3BACHAMbL  UX 6  JIO2UYECKOll
nOCNe008amenbHOCHI.

- 90 oOanaoB - cmyoenm 2nyboKo NOHUMAaem NpPoUuoeHHbll
mamepuan, omeeyaem 4emKo U 6CeCmopoHHe, ymeem oyeHusams Qakmel,
CAMOCMOSIMENLHO paccysicoaem, omaudaemcs CHOCOOHOCMBIO

000CcHOBbIBAMb  6bI600bI U PA3BACHAMbL — UX 6  JI02UYeCKOU
noc1e008amenbHOCmu, Ho 0ONYCKaem OmoeabHvle HeMmoOYHOCU.

- 80 OamnoB - cmydemm 2nyO60KO NOHUMAem — NPOUOEHHbIU
mamepuain, omeeyaem 4emKo U 6CeCmopoHHe, ymeem OYyeHusams akmel,
CAMOCMOSIMENILHO paccyscoaem, omaudaemcs CHOCOOHOCMBIO

000CHOBbIBAMb ~ GbIBOOLI U PA3BACHAMbL  UX 8  JO02UHeCKOl
nOCIe008amMeNbHOCMY, HO O0ONycKaem HeKomopvle OWUOKU 00ue2o
xapaxmepa.

- 70 6a010B - cmyodenm Xopouio NOHUMAem NPOUOEHHbILL MAmMepua,

HO He Modicem meopemuiecku 000CHOBbIBANMb HEKOMOPble 8blOObL.
- 60 dann0B — cmyodenm omeeuaem 6 OCHOBHOM NPABUILHO, HO

uyecmeyemcsi MexaHu4eckoe sayiuearnue vamepuaia.
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- 50 GamnoB — 6 omgeme cmyOeHmMa UMEIOMCS CYujeCmeeHHble
HeO0OCMamKy, Mamepual OX6aueH «NOJOBUHUAMOY, 8 PACCYHCOCHUSX
00NyCcKaromcs OWUOKU.

- 40 0a/JIOB — omeem cmyoeHma NpasuiieH Julb 4acmudHo, npu

PA3BACHEHUU MaAmepuana 0OnyCcKaomecs cepbe3Hvle OuUUOKU.
- 20-30 6an0B - cmyoenm umeem obujee npedcmasierue o meme,
HO He yMeem Jlo2uiecku 060CHO8AMb C8OU MbLCIIU.

- 10 6a/10B - cmyodenm umeem qUUb YACMUYHOE NPEOCMABIeHUE O
meme.
- 0 0an10B — Hem omeema.
OTU KpUTEPUM HOCSAT B OCHOBHOM OPHEHTHUPOBOYHBIM Xapaktep. Ecnu B

ousieTe UMEIOTCS 3a/1a4d, OHU MOTYT OBITh 00JIe€ YETKUMU.
IIxana guana3oHa AJis nepeBoia PeHTHHIOBOIO 0asia B «S»-0a1bHYI0
CHUCTEMY:
«0 — 50» 0amIoB — HEYIOBJIETBOPUTEIHLHO
«51 — 65» 6aIOB — YAOBIETBOPUTEITHHO
«66 - 85» 6aI0B — XOPOIIO
«86 - 100» 6anm10B — OTIIMYHO
«51 u BhIIIEe» 6ANIIOB — 3a4eT.

8. IlepeyeHb OCHOBHOIi U IOTOJHUTEIbHOI y4eOHOM JUTEPATYPhl,
He00X0AMMOi1 11l OCBOCHUS AUCHUIIMHBI.

YueOHO-MeTOoAN4YecKOoe U MHPOPMAIITMOHHOE o0ecnieueHrne JUCHUIJINHBI:

a) OCHOBHAS JINTEPATypa:
a) OCHOBHAs JIMTEpaTypa:

1. ®pum C.O. Kypc obwei ¢pusuku: yuyeonuk: B 3-x 1. T.2: Dnekrpuueckue
U dJIEKTpOMarHutHele sBieHus. - U3a. 11-e, crep. - CIIO. [u np.]: Jlasb,
2007. - 518 c.

2. Xaiikua C.D. @wusuveckre OCHOBBI MEXaHUKH : yuel. mocobue / XailkuH,

Cemén Dmmanyuiosud. - U3n. 3-e, crep. - CIIG. [u ap.] : Jlans, 2008. - 754
C.

3. Bonpkenmteitn B.C. COopHuK 3amay mo Kypcy obmied ¢usukn. — M.,
1990.
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4, TI'pabosckuii P.U. Kypc ¢wuszuku: [yued. mocobue] /I'paboBckuid,
Poctucnas MBanoBuu. - Usn. 11-e, crep. - CII6. [u nmp.]: Jlans, 2009. -
607c.

5. CasempbeB U.B. Kypc oOmieit ¢pusuku: B 3-x T.: yuebnuk. T.1-3. - 10-¢
u3a., crep. - CII6. : Jlanp, 2008. - 496 c¢. 6. HukepoB B.A. dusuka.
CoBpeMeHHbI Kypc [DnekTpoHHBINH pecypce] : yuebnuk / B.A. Hukepos.
— DIEKTPOH. TeKCTOBBIE JaHHbIE. — M. :

HamkoB u K, 2016. — 454 ¢. — 978-5-394-02349-1. — Pexwum nocrymna:
http://www.iprbookshop.ru/14114.html

7. Hukepos B.A. dnsmka gna By3oB. MexaHMKa U MosiekynsspHaa pM3nKa

[9neKkTpoHHbIN pecypc] : y4ebHUK / B.A. HUKepoB. — INEeKTPOH. TEKCTOBbIE
AaHHble. — M. : Jawkos n K, 2015. — 136 ¢c. — 978-5-394-00691-3. —
Pexkum poctyna: http://www.iprbookshop.ru/14630.html

8. Bbicoukun M.U. CoBpemeHHOe cOCToAHNE PU3UKM 3N1EMEHTAPHbIX YacTuL,
[9neKTpoHHbIN pecypc] : Kypc nekunit / M.WU. BbICOUKUIA. — DNEKTPOH.
TEeKCToBble AaHHble. — M. : U3patenbcknit gom M3U, 2015. — 59 c. — 978-
5-383-00949-9. Pexxum gocrtyna:
http://www.iprbookshop.ru/57018.html

0) 1OMOJIHMTEIbHAS JIUTEepaTypa:

1. Kanamaukos H.II.  ®usuka: MHTEepHET-TecTUpOBaHUE 0a30BBIX 3HAHUU :
[yae6. mocobue] / Kanammankos, Hukomaii [TaBmosuy, H. M. KoxxeBHUKOB. -
CII6. [u np.] : Jlans, 2009. - 149,[11] c.

2. 3ucman I''A.  Kypc obmeit ¢usuku : B 3-x T1.: yueb. mocobue. T.2:
DnekTpudecTBO U MarHetusM / 3ucman, ['upm Abpamosuy, O. M. Toxec. -
7-e u3n., crep. - CIIO.: Jlansb, 2007. - 352 c...

3. Hukepos B.A. ®usmka ana By3oB. MexaHMKa W MonekynapHaa ¢u3mKa
[2neKkTpoHHbIN pecypc] : yuebHUK / B.A. HUKepoB. — D/IEKTPOH. TEKCTOBbIE
AaHHble. — M. : Jawkos n K, 2015. — 136 c. — 978-5-394-00691-3. —
Pexxum poctyna: http://www.iprbookshop.ru/14630.html 4. Marsimes A.A.

AtomHas ¢usuka. Tom 1 [DnexkTpoHHBIN pecypc] : yueOHOe nocobue /
A.A. MartpimeB. — DOnekTpoH. TekctoBblie manHble. — CII6. : Caskr-
[TerepOyprckuit nosmrexunueckuii yausepeuret Ilerpa Benuxkoro, 2014, —
531 C. — 978-5-7422-4209-3. — Pexum JOCTyma:

http://www.iprbookshop.ru/43939.html

9. Ilepeuenn pecypcoB HHPOPMAIUOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
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«HTEpHET», HEOOXOAUMBIX IJISl 0CBOEHMS JUCIIUILIUHBI.

1.
2.

9.

denepanbHblil moptan «Poccuiickoe odpazoBanue» http://www.edu.ru/

denepanbHOE XpaHUJINLLIE «Ennnas KOJIJICKLIUS U (POBBIX
oOpazoBatenbHBIX pecypcoy http://school-collection.edu.ru/

Teopetnueckne cBemeHuss 1O (GU3MKE ©  TOAPOOHBIE  PEIICHUS
JIEMOHCTPAIIMOHHBIX BapUAHTOB TECTOBBIX 3aJaHUM, MPEICTABICHHBIX Ha
caiite Pocakkpenarenrcrsa (Www.fepo.ru).

dusuka [Dnekrponnsiii pecype]: ped. sxypa. BUHUTU. Ne 7 - 12, 2008 /
Bcepoc. un-T Hayd. u TexH. uapopm. - M.: [M3a-s0 BUHUTH], 2008. - 1
antekTpoH. ont. auck (CD-ROM). - 25698-00.

Poccuiickuit mopran «OTkpeITOro oopasoanus» http://www.openet.edu.ru

CaliT 00Opa3oBaTelbHBIX pecypcoB JlarrocyHuBepcuTeTa
http://edu.icc.dgu.ru

WudopmanmoHHbie pecypchl HaydHOH OuOnmoteku [larrocyHuBepcuTeTa
http://elib.dgu.ru  (moctynm wuepe3 miathpopmy HaydHoi 3IEKTPOHHOM
oubnurotexu elibrary.ru).

denepanbHbIin LIEHTP 00paszoBaTenbLHOTO
3akoHoAarenbcTBa. http://www.lexed.ru

www.affp.mics.msu.su

Ilepeyens pecypcoB HHPOPMANMOHHO-TEJTCKOMMYHHUKANMOHHOU CeTH

«I/IHTepHeT», HBOﬁXOI{I/IMbIX AJIA OCBOCHMUA JUCIHHUIIIMHBI.

9.

10.

11.

12.

13.

14.

15.

denepanbHblil moptan «Poccuiickoe odpazoBanue» http://www.edu.ru/

®denepanbHOE xpanwnuiie «EauHas — KoJIeKus HUQPOBBIX
oOpa3oBaTenbHBIX pecypcoB» http://school-collection.edu.ru/

Teopetnueckue cBeneHuss 1Mo (u3uKe U TOAPOOHBIE PEIICHUS
J€MOHCTPAIIMOHHBIX BaPHMAHTOB TECTOBBIX 3aJaHUM, MPEACTABICHHBIX Ha
caiite Pocakkpenarenrctsa (www.fepo.ru).

dusuka [DnexkTpoHHbIN pecypc]: ped. xypa. BUHUTHU. Ne 7 - 12, 2008 /
Bcepoc. un-T Hayd. u TexH. uHbopM. - M.: [U3a-Bo BUHUTHU], 2008. - 1
a5iekTpoH. onT. auck (CD-ROM). - 25698-00.

Poccutickuii opTal «OTKpBITOTO 0o0pa3oBaHUs»
http://www.openet.edu.ru

Caiit oOpa3oBaTenbHBIX pecypcoB  JlarrocyHuBepcHuTeTa
http://edu.icc.dgu.ru

WudpopmanmoHHbIe pecypchbl Hay4HOH OnOIMoTekn JlarrocyHuBepcuTeTa
http://elib.dgu.ru (moctym depe3 miatdopmy HaydHOW 3JIE€KTPOHHOM
oubnmuotexu elibrary.ru).
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16. ®denepanbHbIi HEHTP 00pa3oBaTEIbHOTO
3aKOHOaTeabCTBa. hitp://www.lexed.ru
17.  www.affp.mics.msu.su

10.MeToanvecKkue yKa3aHus sl 00yYAIOIUXCH M0 OCBOCHHUIO TUCUMILIMHBI.

Bug yueOHbIX
3aHATHN

OpraHmauI/m ACATCIIbHOCTHU CTYACHTA

Jlexnus

Hamncanne  kOHCHEKTa  JIGKOUMH:  KpaTKO,  CXEMAaTH4HO,
MOCIIE0BATEIBHO (PUKCHUPOBATh OCHOBHBIC MOJIOKEHUS, BBIBOJIBI,
(bopMyJIMPOBKH, 000OIIEHHNS; IOMEYATh BaXKHbIE MBICIIH, BBIJIEIIATD
KJIFOYEBBIE CJIOBA, TEpMUHBL. lIpoBepka TEpMHHOB, NMOHATHUH C
MOMOIIBI0  SHIMKIONEAUN,  CIOBApEW,  COPABOYHHUKOB  C
BBINMCHIBAHUEM TOJIKOBaHUN B TeTpajb. OO03HAYUTH BOIPOCHI,
TEPMUHBI, MaT€pUaj, KOTOPbIA BbI3BIBAET TPYIHOCTH, IOMETUTH U
NONBITaTbCS HAWTH OTBET B PEKOMEHJyeMoW Jjureparype. Ecin
CaMOCTOSITENIFHO HE yJaeTcs pa3o0paTtbcs B MaTepuane,
Heo0xoauMo c(opMyIHpoBaTH BOMPOC U 3a7aTh MPENOJABATENIO
Ha KOHCYJIbTAllUHU, Ha IPAKTUYECKUX pabOTax.

[IpakTnuecku
€ 3aHATUsA

[IpopaboTka paboueil mporpamMmbl, yaemsis 0co00€ BHUMAaHHE
HelssM W 3a7adyaM CTPYKTYpPE U  COJIEPHKAHUIO JUCHUILIUHBIL.
KoncnektupoBanre ucTOUYHUKOB. PaboTa ¢ KOHCIIEKTOM JICKIIH,
MOArOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAM, MPOCMOTP
PEKOMEHyeMO JUTepaTypbl, paboTta ¢ TeKcToMm. Pemenue
pacueTHO-TpaUUYECKUX 3aaHuM, PEIICHUE 3a/1a4 110 aJITOPUTMY U

Ap.

Pedepar

ITouck  nuTepatypsl u COCTaBJICHUE oubnmorpaduu,
UCIIOJIB30BaHUE OT 3 70 5 HAy4YHBIX PaOOT, WU3JIOKEHHE MHEHUS
aBTOPOB W CBOETO CYXJEHUS TI0 BBIOpAHHOMY BOIIPOCY;
U3JIO)KEHWE OCHOBHBIX acrekToB Tmpobiembl. Kpome Toro,
MPUBETCTBYETCS TOMCK uH(PopMmanmuu 1o Teme pedepara B
NutepHere, HO ¢ 00s3aT€bHOM CCBHUIKOM Ha HCTOYHUK, U
MOJPa3yMEBACTCA HE MpocTasg KOMIWJIALMSA Marepuana, a
CaMOCTOSTENIbHAsI, TBOpPYECKas, aHaJUTHYEeCKas padora, ¢
BBIpQKEHHWEM COOCTBEHHOTO MHEHHS IO pacCMaTpUBAaeMOM TeMe U
TPaMOTHO CJI€JITAHHBIMU BBIBOJAMH U 3aKIIFOUEHUEM.

O3HAKOMUTKCS CO CTPYKTYpOH U opopMiieHueM pedepara.

Iloaroroska k
HK3aMEHY

[Ipu moaroroBKe K SK3aMEHY HEOOXOIUMO OPUEHTHPOBATHCS HA
KOHCIIEKTBI JIEKIUNA, PEKOMEHAYEMYIO JTUTEPATYPY U JP.

CamocrosiTesibHasi pad0Ta CTYICHTOB peaju3yeTcsi B BU/e:
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MOATOTOBKY K KOHTPOJIBHBIM paboTaM;

MOJATOTOBKY K CEMUHAPCKUM (IIPAKTUYECKHUM ) 3aHSATHUSIM;

obopmiieHUsT 1aOOPATOPHO-NPAKTUUECKUX PabOT (3amojiHeHHe TabJuIl,

pelieHue 3aa4, HallMCaHue BHIBOJIOB);

BBITIOJIHEHHUS WHIUBUYAIbHBIX 33JJaHUH  TI0  OCHOBHBIM
T€MaM JTUCUUILIUHBI,

HanucaHue pedeparon 1o mpodiemam AUcUILIMHb "du3nka aToma'.

00s13aTeIbHOE MOCEUICHUE JIEKIIUH BEAYIIEro MpenoaaBaTes;

JEKIIUM — OCHOBHOE METOJAMYECKOE PYKOBOJACTBO MPH HU3YYEHUH
JTUCITUTUINHBI, HanOOoJIee ONMTUMATbHBIM 00pa3oM CTPYKTYPUPOBAHHOE U
CKOPPEKTHUPOBAHHOE HA COBPEMEHHBIN MaTEPHUAIL;

B JICKIIMH TIyOOKO W MOAPOOHO, apryMEHTHPOBAHO M METOIOJIOTHIECKU
CTPOTO pacCMaTPHUBAIOTCS TIIaBHBIC TIPOOJIEMBI TEMBI,

B JIGKIIUU JAlOTCA HEOOXOMUMBIC pa3HbIC IMOAXOIbI K HCCIEAYEeMbIM
npobJiemMam;

MOJTOTOBKY M aKTUBHYIO PabOTy Ha TAOOPATOPHBIX 3aHATHUSAX;
MOJITOTOBKA K J1a0OpaTOPHBIM 3aHITHSIM BKJIIOYAaEeT TPOPaOOTKY

MaTepHayioB JEKINMA, PEKOMEHJOBAaHHOW YU4EeOHOU JIUTEPATYPHI.

11.Jlepeyenr  MH(POPMALNMOHHBIX  TEXHOJOITMH, HMCHOJb3yeMbIX IpPH
OCYLIECTBJICHHH 00pa30BaTeJbHOI0 Impouecca Mo JAWUCHHUILUIMHE, BKJIKYas
NepeYyeHb NPOrpaMMHOIO o0ecrne4eHHMss ¥ HH(OPMALMOHHBIX CIPABOYHBIX

CHCTEM.
UreHue JEeKUMH C UCHOJB30BAHUEM MYJIBTUMEIUUHBIX MPE3EHTAIUM.

Hcnonb3oBaHue AHNUMHPOBAHHBIX UHTCPAKTUBHBIX KOMIIBIOTCPHBIX I[GMOHCTpaI_[I/Iﬁ

Y IIPAKTUKYMOB-TPEHHUHIOB I10 PALY Pa3AeioB JUCIUILINHBI.

12.0nucanne MaTepraibHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM I

OCYHIECTBJICHUA Oﬁpa?.OBaTe.]ILHOI‘O npouecca nmo 1MCIHMIIIMHE.

3aKkperuieHue  TEOpeTHYEeCKOro  Marepuaga U NpuoOpeTeHue
NPAaKTUYECKUX HABBIKOB HCIIOJNIB30BAaHUS anmapaTypbl JUIsl HPOBEPKU
¢u3nueckux 3aKOHOB oOecreuuBaeTCs J1IabopaTopusMu (pU3MIECKOTo
pakTuKyma — 2 na0.

HpI/I IMPOBCACHUU 3aHATUMN HUCIIOJIB3YIOTCA KOMIIBIOTCPHBIC KJIACCHI,

OCHAIICHHEIC COBpGMGHHOfI KOMHBIOTepHOﬁ TEXHUKOM.
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. [Tpu U310KEHUH TEOPETHUECKOTO MaTeprasa UCIOJIb3yeTCs JIEKIITMOHHbBIN
3ajJ, OCHAILEHHBIM MYJIbTUMEIHA MPOEKIHMOHHBIM O00OpYyJAOBaHUEM H
WHTEPAKTUBHOU JTOCKOM.

CocraBurens: ['acanoBa P.H., kana.us.-maT.HayK, TOUEHT Kadeapsl

buznueckoit anexrponuku AI'Y.
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