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AHHOTanus padoyeil MPorpaMMsbl M CHUIIIMHBI

HucrunnHa «Pu3nka»y BXOIUT B 4acTh, (OPMHUPYEMYIO Yy4aCTHUKAMHU
o0Opa30BaTeNbHBIX OTHOIICHUH 00pa30BaTeNbHOM MPOTrpaMMbl OaKaIaspuam
oOpa3zoBaTenpHON mTpOrpaMMbl  Oakanaépuam 1o HampasieHuro  44.03.01

«[lenarornyeckoe obOpasoBanue» JlucuumiumHa peanusyercs Ha (akyiabTeTe

MaTE€MaTUKHU U KOMIBbIOTEpHbIE Hayku Kadeapoi oomel Gu3uku.

CopnepxkaHue NUCLIMIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBA3AHHBIX C KypCOM
GU3UKK I TTOYBOBENIOB W HANPABJICHO Ha (POPMUPOBAHUE E€CTECTBEHHOHAYYHOTO
MHUPOBO33pEHUSI W CO3JaHUE €IUHOM HaydyHOH KapTHUHBI OKPYKAIOIIEr0 MHpa,
oOyCIIOBICHO  3aJayaMH,  KOTOpbIE  pPAacCMaTpUBAIOTCS B JUCHUIUIMHAX
€CTECTBEHHOHAYYHOTO ITUKJIA.

HpCHOI[aBaHI/IC JAUCHUIIIMHBI MIPECAYCMATPUBACT IMPOBCACHUC CIICAYIOINX BHUIOB
y‘{C6HBIX 3aHATUM: JICKIUH, ITPAKTHUYCCKHUC 3aHATHA 1 CaMOCTOATCIIbHAA pa60Ta.

Pabouass mporpamMma JUCLHUMIUIMHBI IPELYCMaTPUBAET NPOBEICHUE CIEAYIOLIUX
BUJIOB KOHTPOJISI YCIIEBAEMOCTU B (POpPME KOHmMPONbHASL paboma, KOAIOKEUYM U np. 1
IPOMEKYTOUHBIN KOHTPOJb B popMe 3auéra.

JuctunnuHa HamejaeHa Ha  (QopMUpOBaHHWE — CIEIYIONUX — KOMIIETEHITUN
BBITTYCKHUKA: yHUgepcanvhvix. Y K-1; npogpeccuonanvroix: 11K-2.
OOBbeM TUCHUIUIMHBI 3 3aU€THBIX €AMHMII, B TOM YHCIE B aKaJIEMUYECKUX dacax

I10 BUaAaM y‘{C6HBIX 3aHSATUM

& VYueOHble 3aHATHSA dopma
§ MPOMEKYTOUHO
3 B TOM YHCJIC: it aTrecranuu
(3auer,
g KonrakTHas padora oOyudaromuxcs ¢ npenogasarenem | CPC, B b eperRmpo
2 g 13 HHX TOM | pammbIi 3auer,
2 Jlexu | Jla6opar | Ilpakrtuu | KCP | koHCcynsT | THCIC SK3aMEH
17031 OpHBIE ecKue anuu SK3aMe
3aHSTHS | 3aHATHUS H
4-5 | 108 | 24 12 12 4 80 3a4€T

1.1leam ocBOeHMS TUCHUIIIMHBI



LlenssMu OCBOEHMSI JUCUUILIUHBI «DU3MKay» SBIAIOTCS: MOJydyeHHE O0a30BbIX
3HAaHWM TO Pas3IM4YHBIM paszaenaM (pu3uku, a TaKke (GOPMHUPOBAHWE Y CTYIECHTOB
CHUCTEMBbl 3HAHUM IO OOIIEW KJIAaCCHYECKOM (JOKBAaHTOBOHW , HEPEISITHUBHUCTCKOM)
¢dbu3KMKe, B YaCTHOCTH, TI0 MEXaHUKE, MOJICKYJIAPHON (DU3UKE, STEKTPOMATHETH3MY U
ONTHKE, [0 CTPOCHUIO aTOMa U TBEPABIX TEJ, IO CBSI3U MEX]Y IKOJIOTUEH U PUUKOM,
YMEHUN KAa4eCTBEHHO M KOJUYECTBEHHO aHAIM3WPOBATh CUTyallu, (OPMHUPOBAHHE
YMEHHUI pemarh 3aJa4d M CTaBUTh MPOCTEHIIMN HKCIEPUMEHT, HCHOJIb30BAThH
KOMITBIOTEP JJIi MAaTeMAaTHYE€CKOTO MOJETUPOBAHUS MPOIIECCOB, HEOOXOIUMBIX IS
MOHUMAaHUS U JAIbHEUIIIEr0 U3yUeHHUs Pa3IuYHbIX 00JacTeil €CTECTBO3HAHUS.

B mporecce u3yuenus u OCBOCHHs 3aKOHOB (DM3MKH BBIPAOATHIBAIOTCS HABBIKH H
YMEHUS II03BOJIIIOIIME OCMBICIUT M CMOJEINPOBATh IIPUPOIHBIE SIBICHUS B
71a00paTOPHBIX YCIOBUSIX.

JIaHHBINM Kypc OnMpaeTcsl Ha TaKWe AWCLUILIMHBI, U3YYEHHBIE CTYJICHTaMH paHee, KaKk
MaTeMaTHKa U (PU3UKa CPETHUX HIKOJL.

B ycloBusIX MHTEHCHBHOIO Hay4YyHO-TEXHMUYECKOTO Iporpecca M TpeOOBaHUS
PE3KOro MOBBIIIEHUS YPOBHSI €CTECTBEHHOHAYYHOI'O 00pa3oBaHUsl TPeOyeT M3yUyeHUe
JUCHMIUINH, COCTaBISIOUIMX (PYHIAMEHT COBPEMEHHOIO YYEHHsSI 00 OKpYy»KaroIlem
MHpE.

N3yuenune ¢usuku pacmumpser oOUMil Kpyro3op, pa3BUBAET KPUTHUYECKUIA
MOJIXOJT K AaHadu3y HE TOJbKO SBJICHUM B XWBOW W HEXHUBOM NPUPOJIE, HO U
3aKOHOMEPHOCTEH pa3BUTHA OOLIECTBA.

[Ipu npoxoxaeHun Kypca GU3UKUA UIEU KIACCUYECKOH U COBPEMEHHOU (PU3MKU
paccMaTpuBalOTCI B KOMIUIEKce. VI3yueHue TeopeTHYecKuX BOMPOCOB (PU3HKH,
KOTOpBIE B OCHOBHOM COCPEJOTOYEHBI B JIEKIIMOHHOM Kypce, JTONOJHSAITCA paboTon
CTYJIEHTOB B (hU3MUECKOIl 1abopaToOpuu, Ha CEMUHAPAX, CAMOCTOATENILHON padboToil, a
TaKX€ Y4aCTHEM B KPYXKKaX.

Heas nucuMminmHbl: GOPMHUPOBAHUE Y CTYACHTOB CUCTEMbI 3HAHHMM MO OOUIEH
KJIACCUYECKON  (JIOKBAHTOBOW, HEPENATUBUCTCKON) (u3uKke, B YACTHOCTH, TIO
MEXaHUKEe, MOJIEKYJSIpHOU (DU3UKE, DJIEKTPOMArHETU3MY M ONTHKE, [0 CTPOEHUIO
aToMa M TBEPABIX TeN, MO CBA3M MEXAY MaTeMaTUKOW M (PU3MKOI, MCIOJIB30BaHUU
MaTeMaTHYECKUX METOJOB B €CTECTBO3HAHMM, A TAKKE YMEHUN KAayeCTBEHHO U
KOJIMYECTBEHHO aHAJIM3UPOBATh CUTYyallud, (OPMUPOBAHUE YMEHUH pellaTh 3a7auu U
CTaBUTh  MPOCTEHIIMKA  DKCIEPUMEHT,  HCHOJIb30BaThb  KOMIIBIOTEp  JUIS
MaTEeMaTHYeCKOr0 MOJICIHPOBAHUS MPOIIECCOB, HEOOXOMUMBIX /JIsi MOHUMAHUS U
JaNbHENUIIET0 U3yUeHUs Pa3InYHbIX 00JIacTel eCTEeCTBO3HAHUS.

3auatm AUCHUIIJINHBI



* cdopmupoBaTh TOHHMMaHu€ PO (U3UKH B €CTECTBEHHOHAYYHOM
00pa30BaHUM CIIEINATICTA;

* [OKa3aTh MHTETpalui0 (U3MKO-MAaTeMaTHUYECKHX 3HAaHUM U poJib
MaTeMaTHKU B OPMUPOBAHUHU OA30BBIX 3HAHUIM MO PU3UKE;

* O03HAKOMHUTH C OCHOBHBIMU TOHSATHSIMH, ONPENEICHUSMH, BETUYNHAMHU U
€IMHULIAMU UX U3MEpPEHUS;

e o0ecrneyuTh YCBOCHHE OCHOBHBIX NPUHIUIIOB OIUCAHUS SBJICHUN H
MPOIIECCOB: YPAaBHEHUI BUKEHUS, TIOJIEH CHUJI, ypPaBHEHUH COCTOSHMUS;

* cdopMHpOBaTh MPEJCTABICHUE O 3aKOHAX COXPAaHEHUs B (PU3HKE;

* J1aTh 00Iee MPEACTABICHUE O PA3THMYUNA OMUCAHUS JBYX THUIIOB OOBEKTOB
MPUPOJIBI — KOPITYCKYJISPHBIX M BOJHOBBIX;

* 03HAKOMUThH C PEIICHHEM yPaBHEHUH JBIKECHHUS HA KOMIIBIOTEPE;

* chopMupoBaTH OCHOBHBIC YMEHUS W HABBIKA PAaOOTHI C M3MEPUTEIHLHBIMH
MHCTPYMEHTAMH M TNpuOopaMu, oOpabOTKU pe3yJbTaToOB J1ab0paTOPHBIX
paboT W WX aHaM3a, peNIeHUS NPUKIAAHBIX 3a7ad, MPUMCHCHUS
(bU3MYEeCKUX 3aKOHOB JJI1 00BbSICHEHUH MPUPOJIHBIX MPOIECCOB U SIBJICHUM.

2.Mecro mucuuminnbl B cTpykrype OIIOII 0akanaBpuara

JucuumimHa  «OU3HKA» BXOJIUT B OO01eMaTreMaTHYECKAI MOJYJIb
oOpa3zoBarenbHON mporpamMmbl  OakanmaBpa 1o  Hampasienwio  44.03.01 -
[Temarornyeckoe oOpazoBaHue.

Jna uszyuenua oucuyunaunvt «@uuka» cmyoeHm O00J1)4CeH 3HAMb: OCHOBHBIC
MOHATUSIT U METOJbl MaTeMaTHYECKOTO aHaliu3a, JIMHEWHOW anreOpbl, MTUCKPETHOMN
MaTeMaTuku; audepeHnranTbHoe W MHTETPAIbHOE HCYHCICHUS, TapMOHWYECKUN
aHanus, guddepeHManbHbpIe  YpaBHEHHUS, YHCJICHHBIE  METOJIbI;  (PYHKIIHUH
KOMITJIEKCHOTO TTEPEMEHHOTO; MIEMEHTHI (DYHKIIMOHATLHOTO aHAIN3a; BEPOSITHOCTh U
CTaTUCTUKY; CJIIy4alHbIE TMPOIIECCHl; CTATUCTUYECKOE OLICHMBAHUE U TPOBEPKY
TUIIOTE3; CTATHCTHYECKHE METOJbl OOpaOOTKHM AKCICPUMEHTAIbHBIX JIaHHBIX;
MaTeMaTH4ecKue MeToJbl B Owuosoruu. I[loHarue wuHoOpMaluu; MporpaMMHbIE
CpeAcTBa  opraHu3alud  HMHGOPMAIMOHHBIX  IPOIIECCOB; MOJEIHU  PCIICHHS
(GYHKIIMOHATBHBIX U BBIYMCIUTENBHBIX 3aJlad; S3bIKA MPOTPaMMHUPOBaAHUS; Oa3bl
JIAHHBIX; JIOKAJIbHBIE U TJI00anbHbIE ceTd DBM; MeTo1bl 3alUThI HH(POPMAITUH.

Onucanue JJorn4eckoi u COI[ep)KaTe.]ILHO-MeTOI[I/I‘-IeCKOﬁ B3anMOCBHA3H C

apyrumu yactamMu OINOIT (nucuunmianHaMu, MOIXYJIsIMH, IPAKTHKAMM)



SIBNsAsICH CAMOCTOSTENFHON yueOHOM TUCIMITIIMHOM, Kype (PM3KUKH, HE OTOPBAH OT
apyrux gucuuruinH. Hao6opoT, cyiiecTByeT MexXIucUIUIMHapHas ¢Bsa3b. Hanpumep,
UCTOpHS PU3MKH, KaK HAYKH, 1a€T MHOTO MPEKPACHBIX MPUMEPOB TAKOTO POJA.

W3ydyenne cTpoeHus BemiecTBa B Kypce (GU3MKH TMOABOIUT K TMOHUMAHHUIO
CTPOCHHUSI U CIIOCOOOB HCCIEIOBAaHUS KPYHMHBIX OHMOMOJIEKYIN, (yHIaMEHTaTbHbBIX
MOJIOKEHUH MOJIEKYJISIpHOW OMOJIOTMH, T€HETHYECKOro KoAa M T.X. DTO cOmxkaer
Kypc PU3UKHU U KypChl 00111eii OMOJIOTUN U TEeHETUKH.

Huxe crienyioT HEKOTOpBIE Pa3bsCHEHMsI, KOTOPHIE SIBISIOTCS BAXKHBIMH JIJIS
NOHUMAaHMsI TOTO, KaKUe YHCTO (PU3MYECKHe MOMEHTHI OCOOEHHO OTMEYaeTcsl IMpH
IPOXOXKJCHUN TOT'O MIIM HHOTO pazfena.

B teme "Kunemamuka'' noxaspIiBaioTCs MHOTOOOpa3re UCIIONb3YyEMbIX B (DU3HKE
CHCTEM KOOPJMHAT, KaK MPOUCXOAUT MEPeXo] OT ONMUCAHUS JBUKEHUS MPOCTEHIIIEro
TeJa - MaTepUATbHON TOYKH - K OMMCAHUIO TIOBEICHUS CIIOKHBIX CHCTEM.

Baxueiimeld yacteto "/lunamuxa’ sBnsiorcs pa3dop ypaBHEHHUS JBUKEHUS B
HBIOTOHOBCKOW (opMe B JEKApTOBOM CHCTEME KOOpJAWMHAT M JEMOHCTpalus €ro
pelIeHrs Ha pAJie MPOCTHIX MPUMEPOB: 3aMEIJICHUE JIBMDKEHUSI MAaTEPUATbHBIX TOUYEK
NnoJ JCUCTBUEM CYXOro M BS3KOIO TPEHUS W T.J. ODJEMEHTAPHBIX 3HAHUU IO
MaTEeMaTHUECKOMY aHajn3y, KOTOPBIMH CTYACHTHI OO0JaNaioT, A ATOTO BIIOJTHE
JIOCTAaTOYHO.

[Ipu popmynrpoBaHHM 3aKOHA COXPAHEHHS] MMIYJbCa HAJAO MOAYEPKHYTh, YTO
ATOT 3aKOH sIBJsieTCsl Oojiee oOmuM, 4eM TpeTuil 3akoH HbloTOHA, U BBINOJHAETCS, B
YaCTHOCTH, U B KBAHTOBOM MEXAHUKE, IJE€ IOHSATHUE CHUJIBI TEPSET CBOW CMBICIL.
Cnenyer Takxke oOpaTUTh BHUMaHUE Ha TO, YTO BBeACHUE (PU3UYECKOM BEIUUYUHBI -
UMITYJIbC - TIO3BOJISIET 3amucarh AuddepeHimanbHble YPaBHEHHS JBUKEHUS KaK JJis
MaJibIX, TaK U JJi OOJIBIIUX CKOPOCTEN B €MHOMN PopMme.

IIpn wu3yuenum pasgena ""Konebdanua u  6oanpl”  TOAYEPKUBAETCS
pacrpocTpaHEHUE ATOr0 BUAA JIBMXKEHHS B JKMBOM NPUPOJE, NPUBEAS JOCTATOYHOE
YHUCJIO MPUMEPOB (YacTOTa 1Iara 4eJIOBeKa, ’)KUBOTHOTO H T.1I.).

B pasnene "Inemenmot mepmoounamuxu'' cnenyer ynenutb ocoboe BHUMaHUE
TEPMOJIMHAMHUKE OTKPBITBIX CHCTEM, YTO SIBISCTCS TPUHIIUIHAIHHO BaXKHBIM JIJIS
MMOHUMAaHMS KU3HEACATEILHOCTH JKHUBBIX OPraHM3MOB M HMX B3aMMOOTHOIICHHUS C
OKpYXaromel cpefoi. 37ech Haa0 JOCTATOYHO IMOJAPOOHO OCTAHOBUTHCS Ha cdepe
MIPUMEHUMOCTH BTOPOT'0 Hayaja TePMOJMHAMHUKH K KHBBIM OpPraHM3MaM, Ha TEOpeMe
[IpuroxuHa, Ha €CTECTBEHHOM BHEAPCHUH (PU3NUECKUX B3TJISI0OB B OMOJIOTHIO.

3a OCHOBY HW3JIOXKEHUS pazaena '"Inekmpuueckue u mazHummvle ae1eHusn’’
Oepercs WHTErpajbHbIE ypaBHEHHS MakcBeiuta Juisi BakyyMa. BHauane BBOIUTCS
dopmyna laycca, onupasice Ha 3akoH KyrnoHa mjigs B3auMMOJEHCTBHUS TOYEYHBIX
3apsiioB. [locne aToro ormeuaercs, uto popmyna ["aycca sBisieTcs: 6osee o0Iel, Tak



KaK coxpaHsieTcs U B quHamuke. HemocpeacTBeHHO Kak pe3yibTaT onbiToB Dapajnes
MO>XHO BBECTU M YPAaBHEHHE O LUPKYJSLHUH BEKTOpPA HAMPSHKEHHOCTH MAarHUTHOIO
nousist v ap. [IpakTuka MOKa3bIBA€T, YTO MOCIE ATOTO MOCTYIMPOBAHUE AXKE MOTHOU
CUCTEMBbI ypaBHEHUI MaKcBeslIa y’Ke He BbI3bIBACT 3aTPYJHEHUHN JIJISl BOCIIPUATHS UX
ctyneHtamu. [losiBieHME  MarHUTHOrO  TOJISI  CJEAyeT  paccMaTpuBaTh €
PEIATUBUCTCKON TOUKHU 3PEHUS.

OcHOBHOE BHUMaHHUE B TeMe ""Inexkmpoounamuka' cienyer yaeauTb U3y4EeHUIO
3¢ (HEeKTOB, CBSI3aHHBIX C ABW)KCHHEM 3apsijioB M TMEPEMEHHBIMHU 3JIEKTPHUUECKUMU
TOKaMHu. OTU 3(PPeKThl HaO MPOJEMOHCTPUPOBATh HA JTOCTATOYHO OOJBIIIOM YHUCIIE
OpUMEpPOB. 3aBeplIaeTcs TeMa J0Ka3aTelbCTBOM BO3MOYKHOCTH CYIIECTBOBAHUS
AIIEKTPOMArHUTHOTO TOJISI KaK CaMOCTOSITENIbHOM CyOCTaHIIMU W TOCJE OTKIIOYEHUS
TOKOB M MCYE3HOBEHUS 3aps1/I0B.

[Tocnennsisa yacTh pazjaena ""Inekmpuueckue u macHumnuole sA6aeHusn’’ siBIACTCA
HETIOCPEICTBEHHBIM BBEJICHUEM K paszfeny ''Inexkmpomaznummuoe usziyuenue u
onmuka'.

BaxueiimuM paszgenom Kypca SBISIETCA pasnen  'Inemenmuvt yuenus o
cmpoenuu eeuwjecmea'’. B 3TOM paszgene mocie W3M0KEHUS SKCIEPUMEHTATBHBIX
(bhaKkToOB, IPUBOANINX K HEOOXOAUMOCTH BBEJCHUS BOJHOBOTO OMHUCAHMS MOBEICHUS
MUKPOYACTUI], U HEKOTOPHIX OCHOBHBIX MPHUHIMIIOB MOJAPOOHO paccMaTPUBACTCS
pellieHuEe 3aJadyd O YacTULE B OJHOMEPHOM IOTCHIMAJIBHOM SIIMKE HAa OCHOBE
crauuoHapHoro ypasHenus llpenunrepa. Onupasich Ha pellieHUe dTOM 3a7a4u, Jajnee
00CYXKIAlOTCS  YCIIOBHUSI BO3MOYKHOCTH HAOIOJICHWS KBAaHTOBBIX sBJICHUU. B
codyeTaHuu ¢ npuHmunoMm llaynu 3To jgaeT BO3MOXKHOCTh OOBSICHUTH MOSBICHUE
MPOCTPAHCTBEHHBIX (OpM MoJeKkyd. Dopmyiny IS YPOBHEH DSHEPrUM B aTOME
BOJIOpOJia JlaeTcsi 0e3 JoKa3aTelbCTBa, TaK KaK BBIBOJI €€ Ha OCHOBE YPaBHEHHS
[IpenuHrepa cioxeH.

B cBs3u C TOSBICHUEM JlA3€pHOU MEXHUKU HEOOXOIUMBIM  SIBIISETCS
MOMYEPKHYTh TOHSATUS O HOPMAJILHO M MHBEPCHO 3aCENIEHHBIX cpefiaX, 00 yCHIICHUU
CBETa TMPHU MPOXOXKJIECHUU €r0 Yepe3 MHBEPCHO 3aCEJICHHYIO CPeIy M O MPUHIIAIIAX
JEHCTBUS ONTUYECKUX KBAHTOBBIX T€HEPATOPOB.

OrpaHuyYeHHBIN JTUMUT BPEMEHU MO3BOJISIET BHITIOJHUTH HACTOSIIIYIO TTPOTpamMMy
JUIIh TP YCJIOBUHU HCIIOJIB30BaHMS Pa3HOOOPA3HBIX METOAUYECKUX (opM mogadu
Matepuana ciymarensiMm. OaHoll W3 Takux (QopM SBISIOTCS CONPOGOIHCOAeMble
0eMOHCIMPAUUAMU HAMYPHBIX U KOMABIOMEPHBIX IKCHEPUMEHMO8 NPAKMUYUECKUE
3aHAmMUA, HA KOTOPBIE CIIEyeT BBIHOCUTH HEKOTOPBIE MPOOJIEMHBIC 3a/Jauyd U
BOIIPOCHI, HE TPATsA BPEMEHHU Ha PEIICHHUE PAJOBBIX TPCHHUPOBOYHBIX 3a71a4.

B pamkax .s1abopamopnozo npaxmuxkyma WCIIONB3YeTCS YMEHHE CTYIICHTOB
MIPOU3BOJIUTH PACUYCTBl C IIOMOIIBI0 CPEJICTB BBIYUCIUTEIBHON TEXHHUKH. ITO
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MO3BOJIIET CYLECTBEHHO NMPUOJIU3UTH YPOBEHb CTATUCTUYECKON KYJIbTYPBl 00paObOTKH
pPE3yIbTAaTOB U3MEPEHUM B IPAKTUKYME K COBPEMEHHBIM CTaHIApTaM, NPUHATHIM B
HayKe W IPOU3BOJCTBEHHOW JeATEIbHOCTH. Ha 3THX 3aHATUAX CTYIEHTHI yxke Ha |
Kypce mpuoOperaroT ombIT obmeHuss ¢ OBM M ucCnonp30BaHUS CTATHCTUYECKHX
METOJI0OB 00pabOTKH pe3ysbTaToOB HAOJIIOJEHUM, YTO COBEPLIEHHO HEOOXOIUMO JUIs
paboTHI B CHIEIUAIBHBIX YUY€OHBIX U MTPOU3BOICTBEHHBIX JIA0OPATOPHSIX.

Ha
MaTepuasyioB JIGKIMA ¢ CEMHUHAPCKUX 3aHSATUH,

camocmoamenvHylo  padomy  CTyIEHTOB BBIHOCATCS  IepepaboTKa
NOJArOTOBKAa K J1abOpaTopHO-
NPaKTUYECKUM 3aHATHSAM M 00pabOTKa MX pEe3yJbTaTOB M COCTaBJIEHUE OTYETOB,

pelieHue 3aja4 u3 npejjaraemMoro kadeapoun crucka.

B kauecTBe camocTOATENBHONW PaOOTHI MOXKET OBITh PEKOMEHJOBAHBI HANTHCAHUE
OJIHOTO- JBYX (3a cemecTtp) pedeparoB mo Temam OJM3KHM K poay Oyaymiei
JESTEIbBHOCTH CTY/IEHTOB M CBSI3aHHBIM C NMPUMEHEHHEM (pU3MUeCKUX NpUOOpOB WU
001IMX 3aKOHOMEPHOCTEN.

Ocesoenue ()MCL!ul/l]lqul «Duzukay s61emcs KakK npedmecmey;owee ot

00WenpopeccUoHaAIbHbIX  OUCYUNIUH U peuleHUs

Hucyunnuna usyuaemcs na 2-3 kypcax (2-3 ceccuu.)

npoGhecCUOHAIbHBIX — 3A0aH.

3.KomnereHuuu odyvarwuerocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS

TUCHUTLTHHBI.
Kon u | Kox U HanmeHoBanue | [lnannpyemsie pesdyabrarsl | [Ipouenypa
HaAaMMEHOBaHHE HHIHKaTOpa JOCTHKCHUSA Oﬁy‘leﬂlflﬂ OCBOCHUSA
KOMIICTCHIIMHU KOMHeTeHHHﬁ
u3 OIIOII
YK-1. YK-1.1. Ananuzupyet | 3HaeT: OCHOBHBIE YcTHbli
Crocoben 3ajauy,  JIEMOHCTPHUPYS | IPUHLMIBI X METO/IbI ompoc,
o IMHUCBbMCHHBIN
OCYIICCTBJIATh | 3HAHUC O0COOEHHOCTEN | KPUTUYECKOIO aHaIM3a. OIIpOC;
TIOHUCK, CHUCTEMHOTO, YmMmeer: I10JIy4aTb HOBBIC
KPUTUYECKUNA | KPUTHUYECKOTO u | 3HaHWA Ha OCHOBC
aHaJIN3 U | IOTHYECKOT0 MBIIIIeH s, | AHAIN3a, CHHTE34a,
CHHTE3 npuMeHser  jorndeckue | TPUMEHATD JIOTHICCKUC
unbopmaimy, | dopMel M mpoueypss; | POPMBI H POLENYPBL;
NPUMEHSITh BhleNsIeT  dTambl  ee | POKOHCTPYHPOBATE H
. aHaJIM3UPOBATh TIJIaH
CUCTEMHBIH perieHus
MIOCTPOCHUS
noaxon A . .
COOCTBEHHOW MJIH Uy>KOM
penieHus
MBICJIH; BBIJICIST €T0
MOCTaBJICHHBIX
COCTaB U CTPYKTYPY;




3aaad

YK-1.2.
KPUTUYECKU aHAJIU3UPYET
UCTOYHUKU HH(pOpManuy;

Haxomut u

COIIOCTaBJIACT Pa3HbIC
HNCTOYHHNKH C OCJIBIO
BBIABJICHUA ux

IIPOTUBOPEUYNN U IIOMCKA
JOCTOBEPHBIX CYXICHUN;
BBIOMpaeT uHOOpMaIHIo,
HEO0OXOIUMYIO TUTA

Baaneer:
CIIOCOOHOCTBIO
UCCJIe10BATh MPOOJIEMBI,
CBSI3aHHBIE C
podecCHOHATLHOM
NEATEbHOCTBIO, C
MIPUMEHEHUEM aHAIIN3A,
CUHTE3a U APYTUX
METOJIOB
MHTEIJIEKTYaJIbHOU
NeATEIIbHOCTH;
CO3HATEIJIbHO
MJIAHUPOBATb,
peryJMpoBath U
KOHTPOJIUPOBAThH CBOE
MBIIUICHUE;
CIIOCOOHOCTBIO
OIIEHUBATh JIOTUYECKYIO
NPABUJILHOCTDH MBICJIEH;
TOTOBHOCTBIO PUMEHSITh
CHUCTEMHBIN MOAXOJ IIPU
IIPUHATHAN PELICHUN B
poheCCHOHAIBHOM
NeSATeIbHOCTU OCHOBHBIEC
METO/Ibl KpUTUYECKOTO
aHajM3a; METOA0JIOTHIO
CHUCTEMHOT0 M0JIX0/a,
MPUHLINIBI HAYYHOTO
MO3HAHUS,

3Haer: METO/Ibl TOUCKA
HMCTOYHUKOB
MH(pOpMaIMKU U aHaIKU3a
MpOOJIEMHOM CUTYaIIUU.

Ymeet: coOupaTh
uH}OopMaIuio 1Mo
Hay4YHBIM TTpoOIIeMam,
OTHOCSIIIIUMCS K
npodhecCUOHAIBHOM
00JacTH; OCYIIECTBIIATD
IIOUCK PELICHUH
poOJIeMbl; CPaBHUBATh

YcTHbIi
onpoc,
MACHMEHHBIHN
OIpoc;




PCHICHHUA IIOCTAaBJICHHOM

3aa4u.

YK-1.3. PaccmarpuBaet
pa3HbIe BapUaHThI
penieHus 3a1auu,
OLICHUBAET UX
MPEUMYIIECTBA U 9 pUCKU

YK-1.4.
AprymeHTUpPOBAHHO
dhopmupyeT cOOCTBEHHOE
CYXJCHHE U IPUHUMAET
000CHOBaHHOE pEIIEHUE,
OTIpe/IeIIseT MPAKTUYECKIE
MOCJIEACTBHUS
MPEJIOKEHHOTO PEIICHUS
3aJ1a4H.

NPEUMYIIECTBA Pa3HbIX
BAPUAHTOB PEIICHUS
po0JIeMbl U OLICHUBATh
UX PUCKH.

Baaneet: cnocoOHOCTBIO
BBISIBIIATh HAYYHBIC
po0JiIeMbl U BBIOUpATh
aJICKBaTHBIC METOJIOB JIJIs
WX PCIICHUS;
CIIOCOOHOCTBIO
MCCIIE0BATh MPOOIEMbI
npodhecCUOHAIBHOM
JESTETHHOCTHU C
MPUMEHEHUEM aHaJn3a,
CUHTE3a U JPYTHUX
METOJIOB
MHTEJUIEKTYJIbHOMN
NeSITeTHLHOCTH.

3Haer: NpUHUHUIIBI U

METO/IbI OIICHKHU
HMCTOYHHKOB
uHdopmauu U

COBPEMEHHBIX HAYYHBIX
JTOCTVOKEHUM.

Ymeer:
JE€MOHCTPUPOBATH
OLICHOYHBIE CYXJCHHUS B
pEelIeHUHd  TPOOJIEMHBIX
podheCcCUOHATBHBIX
CUTYalUH. Baapeer:
METO/IaMHU OLICHKH

HAJIS)KHOCTU UCTOYHUKOB
uH(pOpMaIK, METOIaMH

paboThI c
MIPOTUBOPEUYUBOU
uHpopmanuen u3

Pa3HbIX HCTOYHUKOB

YK-14.
ApryMeHTHpPOBaHHO

3Haer: TpeOoBaHUSI K
OpraHu3aIuu
00pa3oBaTeIbLHOTO

Kpyrunsiii cron
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dbopmupyeT COOCTBEHHOE
CYXXJIEHUE Y IPUHUMAET
000CHOBaHHOE peIICHHE,
ompeaenseT MPaKTHIECKUe
MIOCJIC/ICTBUS
MPEJIOKEHHOTO PEIICHUS
3aJ1a4H.

npolecca 10
MaTeMaTuKe; CTPYKTYpY,
COCTaB U JUJAKTUYCCKHEC
€IMHUIBI  COJIepKaHUs
IIKOJILHOTO npeaMeTa
«Marematuka» YMeer:
dbopMynupoBath
IUJAKTUYSCKUE IIeId M
3aJ1auu o0yueHus
MaTEMaTHKE U

IK-2.
Crocoben
IPUMECHSTH
IPEMETHBIC
3HAHUS TTPH
peanu3anuu
o0OpasoBarenbH
oro mporecca

IIK-2.1. Cnocoben
OTIPENIEIIATH COJIEPIKAHUE
MaTeMaTU4eCKOTrO
o0Opa3oBaHUs
IITKOJIbHUKOB, aJIeKBATHOE
OKUJaeMBIM pe3yJbTaTam,
YPOBHIO Pa3BUTHUS
COBPEMEHHOW MaTeMaTUKHU
Y BO3PACTHBIM
0COOEHHOCTSIM
oOy4JaroImxcs

IIK-2.2. IIpoektupyer
AJIEMEHTBI
oOpa3zoBaTeIbHON
MpOrpamMMBbl, pabouyro
IpOrpaMMy YUIHTEIS IO
MaTeMaTHKe

IIK-2.3. Cniocoben
OCYIIECTBISATH O0yUeHUE
y4eOHOMY MPEIMETY Ha
OCHOBE HCMOJIb30BaHU
MIPEAMETHBIX METOJIUK H

pealn30BbIBaTh HUX B
o0pazoBaTenbHOM
npolecce; IUIaHUPOBATH
u peann30BbIBAThH
paznuyHbIe
OpraHU3aIOHHBIC
cpeactBa u  (GOpMBI B
rporiecce o0y4eHus
MaTeMaTUKH (Ypok,
AKCKYPCHIO, TOMAIIHIOHN,
BHEKJIACCHYIO u
BHEYPOUHYIO  pabory);
000OCHOBBIBaTh  BBIOOP
METO/I0B oOyueHus
MaTeMaTHKe u
00pa3oBaTeIbHbBIX
TEXHOJIOTHH, UCXOS U3
0coOeHHOCTe|
Baageer: npeaMeTHbIM
coJiepKaHUEM
MaTEMaTUKH; YMEHUSIMU
orbopa  BapUATHUBHOTO
COJlepKaHUsI C Y4EeTOM
B3aMMOCBSI3M YPOUYHOU H

BHEYPOUHOI bopm
o0yuyeHHsI MaTEeMaTUKE;
YMCHHSIMH o
TTAHUPOBAHUIO u
MPOEKTUPOBAHHIO
00pa3oBaTeIbLHOTO

MMACbMEHHEIN
OTpoC;

Kpyrastii cton
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NPUMEHEHHS COBPEMEH-
HBIX 00pa30BaTeNbHbIX
TEXHOJIOTUN

nporiecca;
CIIOCOOHOCTBIO
PUMEHSTH
METO/IBI
COBPEMCHHBIC
oOpa3oBaTebHbBIC
TEXHOJIOTHH
o0pa3oBaTeILHOM
mporecce B
MaTeMaTHUKH

pa3InyYHbIC
oOyueHHusT U

oOactu

4.00beM, CTPYKTYpPA U CO/iepP:KaHUE TUCHUIIINHBI (MOXYJISA)

4.1.00mas TpyI0eMKOCTh TUCIUTUTMHBI COCTABIISICT 3 3a4eTHBIX eauHull, 108

AKaJCMHNYCCKHUX 9aCOB

4.2.CTPpyKTYpa IMCHUATIHHbI:

HazBanusn Cemect | Buabl yueOHBIX 3aHATHI
pa3aejioB H TeM p
AyIUTOpHBbIE 3aHATHSA, B TOM
yucie
Jlek- | [Ipaktuu | Jlabopato | KCP
MM | ecKHe H pHbIC
CeM. padoThI
3aHATHA,

Camocr
OSITeJIbH
asi
padora

Moayas I. Mexanuka. MoJjiekyasipHasi Gu3suka 4 TepMOAMHAMUKA

1.BBeneHue.
Kunemarnka
JMHaAMHKa
MaTepUAIbHOU
TOYKHU

3 1 1

u

5

2.Bunel

PaGora u sneprus

cui.| 3 1 1

3. Mexanuka

}KHHKOCTCﬁ " 1ra30B

4. MonekynsapHo- | 3 2 1

KHMHCTHUYCCKas
TEOpPHUA Ia3oB
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5. 1 u Il mauano 3 1 2
TEPMOTUHAMUKHU

Bcero 3a 1|36 6 6
MO/TYJb

MoayJib 2. DJIeKTPUYECTBO U 3JIEKTPOMATHETH3M

1. Dnextpoctat- | 5 1
4eCKOoe MoJIe.
IloTrenmnuan u
Pa3HOCTH

MOTEHIINAJIOB

2. [TocTossHHBII 5 1
AIIEKTPUYECKUI TOK

3. DIeMeHThI 5 1
30HHOU T€OPUU
ITPOBOJIUMOCTH.

4. JIudIeKTpUKA B | 5 1 1
AIIEKTPUIECKOM
noJie.
DJIEKTPUYECKHI
TOK B raszax

5. MaruutHoe 5 1 2
noJie. JJIeKTpOMarH
UTHasl UHIAYKIUS U
MIEPEMEHHBIN TOK

Bcero 3a 2| 36 3 3 2

MO/TYJIb

Moayas 3. OnTuka u aToMHasi siiepHasi pusnka.

1. 'eomeTpuueckas | 5 1
OTITHKA

2. UnTepdepenuus | S
CBETa

3. Audpaxius 3) 1
CBETa




4. Tlonspuzanusi 5 4
cBeTa

5. TenoBoe 5 1 3
U3ITy4YeHHUE

6. Bzaumonericteue | 5 1 3
U3ITy9CHHS C

BEIIECTBAMHU

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

Bcero 3a 3 momyne | 36 3 3 28
Hroro 12 12 80

4.3. Conep:kaHue IJUCHUIJIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3jaesiam)

I MOIYJIb:

BBenenue

[Ipenmer ¢pusuku. Meton no3HaHus B pu3uKe. DKCIEPUMEHTHI U Teopun. Posb
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 ONMMCaHUsI COCTOSIHUA Tela U cucTeMbl Ted. CUCTEMBI OTCYETa U
koopauHat. Ponb u mpuHIunel BeIOOpa cucteMm koopauHaT. CTeneHu CBOOOJBI,
MHBAapUAHTHBIE CBOMCTBA YHMCIA CTENeHer cBOOO bl TpexMepHOe U MHOTOMEPHOE
IpOCTpaHCTBAa. MarepuanpHas TOYKA W PACHpPOCTPAHEHUE 3TOW MOJEIM Ha
MHOTOMEpPHBIN citydyail. Tpaekropusi 1 MUpoBas JIMHUS, UX cBoWcTBa. CKOPOCTh U
YCKOpPEHHE Kak NMpOu3BOJAHBbIE. [locTynaTenpHOE M BpalaTeNbHOE IBHKEHUSA KAK
OCHOBHBIE BHJbl JBWKCHHUN. YTIIOBBIE CKOPOCTb U YCKOPEHHE, HOPMAJIBHOE U
TaHI'€HIMAIBHOE YCKOpEeHUs. IHepIHaIbHbIE CUCTEMBI M PABHOIIPABHOCTH IOKOS ¥
PABHOMEPHOI'O NPAMOJUHENHOTO ABMXKeHUs. IlocTynar 0 moCTOAHCTBE CKOPOCTH
cBera B BakyyMme. [IpeoOpa3oBaHne HHTEPBAJIOB BPEMEHU M JJIMHBI MPU OOJBLINX
CKOpPOCTSIX OTHOCUTEIBHBIX [JBWXKCHUM WHEpUUaIbHbIX cucreMm. [lapamokc
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onusHenoB. [IpeoOpazoBanus JlopeHla U PENSITUBUCTCKOE CIIOXKEHUE CKOPOCTEH.
WNuTtepBan Mexay COOBITUSIMU U €70 HHBAPUAHTHOCTD.

JInnamuka

Cuna u wmacca, cynepnosunusa cwi. [lepBeiii u BTOpol 3akoHbl HbrOTOHA.
YpaBHEHUS JBUXKEHHUS, POJb HAYaJIbHBIX YCIOBUW, MPUHUWI JIETEPMUHU3MA.
[Ipumeps! pelieHns: ypaBHEHUHN IBUXKEHUSA. J[BUKEHHE TEN B MOJIE CUJI TSITOTECHMUS,
SBJICHUE HEBECOMOCTH B CIIyTHUKaX. MMIylbC, 3aKOH COXpaHEHMS UMITYJIbCA IS
MEXaHUYECKOM CHUCTEMBI, TpeTui 3akoH HproToHa. B3aumopencrBue Ten uyepes
nmose. OO6mas ¢GopMynHpoBKa 3aKOHA COXpaHEHUsS HWMITyJIhca. KuHeTnueckas
SHEPrusi MaTepUAIbHOW TOYKH, CBSI3b €€ C KOMIIOHEHTaMU BEKTOpa HMITYJIbCA.
PaboTta u moreHuuanvHasg sHeprus. Pabora mepemenieHus MaTepHaTIbHOM TOYKH
[0 KPUBOJMHEWHOMY IIyTH. IloTeHUMaNbHBIE CUIIBI, BBEICHUE IIOHATHS
MIOTEHOHAJIA JUI1 B3aUMOACUCTBYIOIIMX Tell. CBA3b KOMIIOHEHT CHIBI H
noTeHuanbHOW (QyHKUMH. lloTeHnManbHAasE sfMa W YCJIOBUE YCTOMYHMBOIO
paBHOBecusA. HEBO3MOXHOCTP PpaBHOBECHS CHCTEMBI  B3aMMOJEUCTBYIOIIUX
CTaTUYECKUX TOYEUYHBIX JJIEKTPUYECKUX 3apsAaoB. MoMeHT cuibl. /[nHamuka
BpAILICHUs TOYKH M TeJla BOKPYT NMOCTOSHHOM OCH, IOHATHE O MOMEHTE MHEPLIUU
MaTEpUAIBHOM TOYKM W TeNd. YPAaBHEHUE [BH)KCHUS BPAILIAIOLIETOCS BOKPYT
HETNOJABMKHOM OCHM Tena. MOMEHT HMITyJIbCa, CBSI3b €ro KOMIIOHEHT C
KMHETUYECKOM SHEpPrueu BpalleHus. [ TaBHbIE MOMEHTBI HHEPIIMHA U YCTOMYHUBOCTD
BpallleHHsI TeJl. 3aKOH COXPAaHEHUSI MOMEHTa HMMITyJibCa TeJla U CHCTEMBI TeEll.
I'mpockonsl m ux npuMeHeHue. L[eHTp Macc W ypaBHEHME €ro JIBUKCHMUS.
Pazniennenne nmoctynarenbHbIX W BpallaTeIbHBIX ABMXKEHUW TBEpAOTO Tena. llapa
cun. Cucrema ypaBHEHMM MJIsI JIBWUXKEHHSI TBEPAOTO Tejla U €ro KUHETHYECKAs
SHEPrus. 3aKOH COXPAaHEHHsI SHEPTrUU U €ro CBSA3b C PABHOMEPHOCTHIO TEUEHHS
BpeMeHHU. JIBMKEHUE CHUCTEM CO MHOTHMMHU CTEeHeHSIMU CBOOOJbI. DyHKIUS
Jlarpanxa u ypaBHeHus Jlarpanxka. JIlmHaMuKa 001bIIMX CKOPOCTEH

[IpuHMn ~ OTHOCHUTENBHOCTH B  (U3MKE.  PENSITUBUCTCKUM  MMITYJIbC.
[IpeobpazoBanue sHEPrUU-UMITYIIbCA. Macca U ee CBs3b ¢ dHeprueit mokos. Macca
CJIOKHOM CHCTEMBI U €€ CBSI3b C dHEepruen B3aumoeicTaus yacteil. {edext maccel
U dHepretuka. Kunernueckasi SHEprusi B peJIITUBUCTCKON MEXAHUKE. Y pPaBHEHHE
JNBWKEHHUSI MATEpHAIBHOM TOYKH B PEISITUBUCTCKOM MEXaHuKe. JIBuykeHue
MaTepUaIbHOM TOYKM MOJ JEUCTBUEM IOCTOSSHHOW cuiibl. CKOPOCTh CBETa Kak
npefenpHas  CKOpocTb. YacTtumbl ¢  HyneBoM Maccou mnokos. IlpumHnmn
DKBUBAJICHTHOCTH U TEOPHUSI POUCXO0KACHUSA CUII BCEMUPHOTO TATOTEHUS.

Kosie0anus 1 BOJTHBI
KonebOanusi kak 4acTHBIN Cy4ail JABMKEHHUS, YCIOBUS IMOSIBICHUS KOJICOAHHIA.
VYpaBHEeHHE NBHKEHUS INPYKMHHOIO MasTHUKA U €ro pemeHue. I'apMoHudecKoe
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KoJe0aHWe U €ro XapaKTepUCTUKU. Y paBHEHHE JABUKEHUS (PU3NYECKOrO MasiTHUKA
U €T0 pernieHre, MaTeMaTUYeCKU MasSTHUK. DHEPTUS TAPMOHUYECKUX KOJICOaHUH.
BoinyxneHHble KojeOaHus U sBJICHHE pe3oHaHca. ABTokoneOanus. [Ipumeps
MIPOSIBJIICHUS] PE30HAHCHBIX M aBTOKOJICOATEIHHBIX SBICHHUM B )KUBBIX OpPraHU3Max
U TexHuKe. BOJHBI B yIpyrux cpenax, JUHEHHbIC, TOBEPXHOCTHBIE U OOBEMHbBIC
BOJIHBI, TMIOMEPEYHbIE W MPOJOJbHBIE BOJIHBI, (PPOHT BOJHBI, IUJIOCKUE U
chepuyeckue BOJIHBI. AHalIUTUYECKas 3amuch Oerymied BojHbBL. BoaHoBOE
ypaBHeHue. [lepenoc sneprum Oerymieid BoiHOU. CrokeHune KojeOaHWil U BOJH.
Korepentaple ncTOUHUKY BOTH. IHTep(depeHIrs BOJH OT TOUYSYHBIX KOT€PEHTHBIX
UCTOYHUKOB. YCJOBHUSI TMOSIBJICHUSA MAaKCUMyMOB M MHUHHUMYMOB. CllOXeHHe
KpyroBeix M cdepudeckux BoJIH. [locTpoeHue (poHTa BOJHBI MO MNPUHITUITY
['tolirenca, moBeneHue (poOHTA BOJIHBI B HEOTHOPOJHON cpene. OTpaxkeHue H
npenomnieHue BoJH. [Ipunnun ®epma. IlosBieHue OTpaKEHHBIX BOJH B
HEOJHOPOJIHBIX CpejlaX, CI0KEHUE BCTPEUHBIX BOJIH M 00pa30BaHUE CTOSYMX BOJIH.
ITepexonnoe coctosinne W BpeMs penakcauu. CBsA3b JIMH CTOSAYUX BOJH C
pasMepamu Cpelibl, IMCKPETHOCTH JIMH CTOSTYMX BOJIH. KBaHTOBaHUE.

JIEMEHTBbI CTATUCTHYECKOH U MOJICKYJISPHON QUMK

MUKpPOCKONIMUECKHE W MAaKpOCKOIIMYECKHE sBJIEHUs. MaeanbHbld ra3 Kak
CTaTUCTUYECKas CHUCTeMa MHOTUX 4acTull. [[aBienue, oObeM U TeMiieparypa rasa
KaKk  00OOIIECHHBIE XapaKTEPUCTUKH COCTOSHMUS Ta3a. PaBHOBecHbIE W
HEpAaBHOBECHbIE cOCTOsiHUS Ta3za. OOpaTumble W HEOOpaTUMBbIE MPOIECCHI.
HuarpamMmma  naBieHue-00beM.  ODKCHEPUMEHTAIbHBIE  Ta30BbIE  3aKOHHBI,
0000IIIEeHHBIN Ta30BbIM 3aKO0H (ypaBHEHHUE COCTOSIHHUSI HJI€aJIbHOTO Ta3a). BwiBoa
YPABHEHHUS COCTOSIHUS UJICATBHOIO Ta3a HA OCHOBE KUHETHYECKUX MPEACTABICHUMN.
DOU3NYECKUN CMBICI TTIOHATHS TEPMOAMHAMUYECKOM TeMIIEpaTyphl. Pactipenenenue
DPHEPTUU M0 CTemeHsM cBoOoawsl. Pacmpenenenuss MakcBemna u  bosbimana,
O6apometpuueckas dopmyna. HepaBHoBecHble mnporiecchl. duddyzus, muddyszus
yepe3 MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBiecHUE U €ro pojb B
KU3HEAEATEIbHOCTH pacTeHuil. Temnonepenaya. BHyTpeHHee TpeHue. PeanbHbie
rasel, ypaBHeHue BaH-nep-Baanbca, kpuTuyeckas TOUYKa, PEAIbHBIE H30TEPMBI,
CKIKEHUE Ta30B. JKHAKOCTH, TIOBEPXHOCTHOE HATIKEHUE B KUIKOCTIX,
OXJIAXJICHUE )KUJAKOCTU MPU UCIIAPEHUH, TEPMOPETYIISIUSA PACTCHUN U )KUBOTHBIX.
CmauuBaroniyue ¥ HeCMauynBaIOIINE XUAKOCTH. KanmuuisipHble siBIeHUs, GopMyIia
Jlamnaca.

JIeMEeHTbI TEPMOJIMHAMMKHA

IlepBoe Hauamo TEPMOJMHAMUKH, H3OMPOIIECCHI, aUa0ATHUYECKUNA MPOIECe,
OXJIAKJICHHE Ta30B NpH aauabaTUYEeCKOM pPACHIMPEHHH M TOJyYeHHE HU3KUX
temreparyp. YpaBHenue llyaccoma wm ero BbeBoa. Kitaccuueckas Tteopus
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TEMJIOEMKOCTEHN, MPUYMHBI OTKJIOHEHUS PeajbHbIX TEIJIOEMKOCTeN Kak (DyHKIMH
TEMIIEPaTyphbl OT Pe3yibTaTOB Kilaccudyeckoil Teopun. PaboTa nueanbHOro rasza B
paznuyHbIX mpoueccax. OO0paTtuMbie U HEOOpaTUMBbIE HUKJIIBL. TEnIoBble MAIIUHBI
n uuka KapHo, Bropoe Havaio TepMoAuMHAMUKU. KommpeccuoHHBIE
XOJIONWIBHUKN W TEIUIOBBIE HACOCHL. OJHTPONHS KaK TEPMOJIMHAMUYECKUIA
noreHuai. @opmyna s SHTPONUM HAealbHOro rasa. Teopema KapHo wu
000011IeHNEe TOHATUS SHTPONMUHU KaK TEPMOJMHAMUYECKOro moreHiuana. Cs3b
SHTPONUU C MUKPOCOCTOSIHUSIMU HACANbHOTO Tra3za. CTaTUCTUYECKOE TOJIKOBAHHE
sutponuu. dopmyna bonsumana. Bo3pactanue »HTponMM TpPU HEOOPATUMBIX
npoleccax Ha NpUMEpPE BbIPABHUBAHUSA TEMIEPaTypbl ABYX HaXOJIAIIUXCA B
KOHTAaKT€ HarpeThiX TEJ U MPU BhIPABHUBAHUU JABJICHUN B JBYX YaCTIX COCyJa C
razoM. [lepBoe U BTOpoe Hauajia TEPMOJANHAMUKHU U JKUBbIE OpraHu3Mbl. [loHsATHE
0 TEPMOJAMHAMUKE HEOOPATHUMBIX MPOIECCOB M OTKPBITHIX CHUCTEM. DHTPOIMHUS B
CUCTEME OpraHU3M-OKPY>KaIoIIas Cpe/a.
II MOJYJIb:

DJIeKTPOMATHETHU3M

[TonsiTHE O MOMSAX, O CKAJSPHBIC U BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX

NoJiel: HaNpPSHKEHHOCTh, MOTOK, UUPKYJISIUS, CUJIOBBIE JIMHUM BEKTOPHOTO TOJIS.
Cyneprio3uius moJiei, 3aps/pl, 3aKOH COXPAHEHUS 3apsI0B.
B3auMozeiicTBue HENMOABWXKHBIX M JBIXKYIIMXCS 3apsfoB, DUMYECKUN CMBICT
MarHuTHoro noJisi. [Tone Toueunoro 3apsna (3akon KynoHa) u cucTeMbl 3apsiioB.
[Tone aumons. DNEKTPOCTATUYECKOE TMOJE€ MOJEKYJIbl M XUMHUYECKHUE PEaKIIHH.
WnrerpanvHas ¢opma 3akonHa Kynona, teopema [aycca (mepBoe ypaBHEHUE
Makcpemia). BeiBox dopmyn miis HampsHKEHHOCTH DJIEKTPOCTATHUECKHUX TOJISH
3apSDKEHHOTO  MPSMOro  TNPOBOJA,  IUIOCKOCTH,  KOHJAEHcaropa. Pabora
NepEeMEIIEHHS 3apsiia B 2JIEKTPOCTATUIECKOM T0JIe, MOHATHE ToTeHnana. Bropoe
ypaBHeHHe MakcBemia Il JJEKTPOCTaTUKH B HMHTErpaibHOM  ¢opMme.
DNeKTpuYecKkass eMKOCTh OJHOTO TIPOBOJHWUKA W JBYX IPOBOJHHUKOB,
KOHJICHCATOPHI. OHeprus AIEKTPOCTATUYECKOTO TOJISL. N3menenune
HAMpPsSHKEHHOCTH ~ JJISKTPUYECKOTO IOl  TPW  BBEICHUU  JTUAJICKTPHKA,
MOJISIPU3YEMOCTh JTUDJICKTPHKA, JTUDJIEKTpUUecKas MIPOHUIIAEMOCTb.
DneKTpuYecKoe TMmoyie B MpoBogHUKaX. [IoHATHE O TOKE MPOBOJAUMOCTH, BEKTOP
TOKa W cuia Toka, nuddepennmansHas popma 3axkona Owma. IlepBoe mpaBuio
Kupxroda. TlpuumHa TmOSBIEHUS DJIEKTPUYECKOTO TOKa B  IMPOBOJIHHKE,
(bU3UYEeCKU CMBICI TTOHATHS CTOPOHHUX JJICKTPUIECKUX cuil. BeiBoa 3akona Oma
1151 Beewt nienu. Bropoe npaBuino Kupxroda.

MaraurtHblie ABJICHUA
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MarauTtHoe noJie npsMOro Toka. MHTerpaibHble ypaBHEHUsT MakcBeria Jjis
MMOCTOSIHHBIX MAarHUTHBIX moJiek. I[IpuMepbl BBIUKMCIEHUS HANPSKEHHOCTEU
MarHuToctatndyeckux mnosei. 3akoH buo-CaBapa-Jlamnaca. BzauMmopeiicTBue
nosieil u 3apsaaoB (TokoB). @opmyna JlopeHa ajst CUiIbl, JEUCTBYIOIIEH Ha 3apsjl
CO CTOPOHBI DJICKTPUYECKOTO M MATrHUTHOrO Tojied. IlpuHIun paeicTBus
MaCCCIIEKTpOMETpOoB. MHAYKIIMOHHBIE SIBICHUSA, TpaHCchopMaTophl, (HHU3UIECKUE
NPUHIUIIBL  UX JEUCTBUS. OKCcTpaToku. IlomHas cucremMa HHTErpaIbHBIX
ypaBHeHU Makcpemia. CMBICT YIEHOB CHCTEMbl YypaBHEHMH MakcBera,
ONUCHIBAIOIINX SIBJICHUSA, CBS3aHHBIE C M3MEHCHUSIMU DJJIEKTPUYECKUX U
MAarHWTHBIX BEJIMYMH BO BPEMEHU. B3aMMOCBS3b AJIEKTPUYECKUX W MArHUTHBIX
MEPEMEHHBIX TMOJIeH, OJJIEKTPOMArHUTHOE TMoJie U u3nydeHue. CBOOOIHOE
AJIEKTPOMArHUTHOE IOJIE U €TO CYIIECTBOBAHUE B BUJIE AJICKTPOMArHUTHOW BOJIHBL.
[TomepeyHOCTh  AJIEKTPOMArHUTHBIX  BOJH. CKOpPOCTH  pacHpOCTPaHEHUS
AIIEKTPOMArHUTHBIX BOJIH M CHOCOOBI ee m3mepeHus. Illkana s3meKTpoMarHUTHBIX
BOJIH. fIBJICHUS, OMCHIBAEMbIEC BOJTHOBOM TEOPUEH CBETA.

11l MOAYJIb:
OnTuka. AToMHas M siiepHast pu3ukKa.
Hnrepdepenys CBeETa, yCIIOBUSA HOSIBJICHUS CTaTUYECKON
UHTEP(PEPEHIIMOHHON KapTUHBI, HHTep(GEpPEeHIINs TP pa3AeieHuu (PpOHTA BOJIHBI,
NPOCBETJICHUE  ONTUKM,  HMHTEpPEepoMeTpbl U  UX  HUCIOJIb30BAHUE.

dypnecnektpomeTpsl. [lonstue o ronorpaduu. Judpakuus, 1uppakius Ha meH.
Oco0eHHOCTH OpraHu3alyy PaguoJOKAIIMOHHON CiIyKObl. YClloBUS mepexoia OT
BOJHOBOW ONTHUKH K TreoMeTpuueckoil. 30HbI @PpeHelnsd, 30HHAas IUIACTUHKA
@penenst kak (Qokycupyrouwmii  snemeHt. JudpakuumoHHas pelieTka Kak
JUCHeprupyromas cucreMa. AHanu3 cocTaBa CBeTa IO JUIMHAM  BOJH.
Pentrenosckast audpakuus, moHsTHe 00 0OpaTHBIX IU(PAKIMOHHBIX 3aj]adax,
PEHTTEHOCTPYKTYPHBIH ~ aH&JIM3 U €ro OCOOCHHOCTH TPUMEHUTEIBHO K
OuosornyeckuM  oObekTaM.  JMPpakMOHHBIA  Tpenes  pa3pelaroien
CIIOCOOHOCTH ONTHYECKUX MTPHOOPOB.

CBeT M BeUIECTBO, MOHATHE O BTOPUYHBIX BOJHAX, PA3ACICHHE SHEPIUU Ha
rpaHule paszena a3, pe30HaHCHBIN XapaKTep B3aUMOJICHCTBUS CBETAa U BEILIECTBA.
Jucniepcusi,  KJIacCM4eCKOe  OOBSICHEHHWE  3aBUCUMOCTH  Kod(duimeHTa
IIPEJIOMJIEHUSI CBETA OT JUIMHBI BOJIHBI IAJAIOIIETO CBETa. SIBIEHHE JBOMHOIO
Jy4YenpeaoMIIEHUs, TOJApU3alus cBeTa Kpuctaiiamu. llonsipu3oBaHHBIN CBET,
ONTHYECKAas AaKTUBHOCTb, CaxapOMETPHs, HCIIOJIb30BAHUE SIBICHUS BpaILCHUS
MJIOCKOCTU TOJIIPU3AIMUA B MOJICKYJIApHOU Onosioruu. @oTodPpdeKT u KBaHTOBas
npupoga cBeta. Kpyr sBieHHI, OOBSICHUMBIX C KBAaHTOBOM TOYKH 3pEHUS,
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MUKPOCKOIIMYECKOE U MAKPOCKOIMYECKOE B ONTHKE. /[BOMCTBEHHOCTH HPUPOBI
CBETA. 3aKOHBI MOTJIOUIEHHUS CBETA.

OcobeHHOCTH TOBeACHHUS] MUKpoYacTull. [IpuHUMIIBI OnucaHus TOBEACHUS
MUKPOUYACTHI], BOJHOBAs (DYHKIUS, COOTHOILLIEHUE HEOIPEAEICHHOCTEH, BOJIHA JIE
bpoiinsa. Ilocrynatet  bopa. VYpaBuenne Ilpenunrepa (BpeMEHHOE W
CTalMoOHapHOE), (U3MYECKUI CMBICT BXOIAIUX B HET0 WICHOB. PemieHue
crauroHapHoro ypasHeHus Illpeaunrepa s dYacThibl B OJHOMEPHOM
MOTEHUHAIBHOM SIIIUKE W YaCTHUIBl HA OKPYKHOCTU. YCIOBHUSI TOSIBJICHUS
KBAaHTOBBIX SIBJICHHI. J[BymMepHasi MOTEHIUAJIbHAS SIMa, BBIPOKJICHUE KBAHTOBBIX
COCTOSIHUM M CHATHUE BBIpOXkACHMs. [loTeHIManbHas siMa KOHEYHOW TIyOWHBI U
BIIMSIHUE €€ TIIyOWHBbl W IIMPUHBI HAa YPOBHHM J3HEPTUM YACTUIBI. TYHHEIbHBIH
s dext. 3anonHenue ypoBHeit u npuHiun [laynu, nosHas sHeprusi COBOKYITHOCTH
AIEKTPOHOB B KBAHTOBOM CUCTEME. Y POBHH JHEPTUHU B aTOME BOAOPOAA, IIEPEXOIBI
MEXIy YypoBHsAMHU. HopmanbHass W HMHBEpPCHAsl 3aCEJICHHOCTh KBAaHTOBBIX
coctossHui.  llorymomieHne,  CIIOHTAHHOE W BBIHYXKJICHHOE  H3JIyYCHHS.
Kosddummentet Oiinmreitna. @Popmyna I[lnanka. VYcunenue cBeta mpH
IIPOXOXKJAECHNUH Yepe3 MHBEPCHO 3acelleHHYo0 cpeny. [IonsaTue o masepax.

dusnueckass NOPUPOJA XUMHUYECKON CBSI3U. OJEKTPOHHOE CTPOECHUE

MHOT'OJJIEKTPOHHBIX aTOMOB. BHyTpeHHee BpallleHHe B MOJIEKYJIaxX W €ro poJyib B
OMOXMMHUYECKUX pEaAKIUsAX. J[BI)KeHHE 4YacTHI] B MHOTOAQTOMHBIX MOJIEKYyJaxX MU
BUJbI MOJICKYJISIPHOM CHEKTPOCKONUU. CUMMETPHUSL MOJIEKYJI U TTOSABJICHUE MPABUI
otbopa.
DOTOXUMHUYECKUE PEAKIIMU W OCOOCHHOCTH TMOTEHIMAIbHBIX TMOBEPXHOCTEH
OCHOBHBIX U BO30Y)XJIECHHBIX DJJIEKTPOHHBIX COCTOSIHMM B MoOJeKynax. Pacman
Mosiekysl Tipu  (oToBO30Yyx)aeHusX. Dusmyeckas mnpupoma (porocuHTE3A.
Tpancnopt sHepruu mnpu (POTOCHHTE3e. 30HHAS CTPYKTypa dSIEKTPOHHBIX
COCTOSIHUM KPUCTAILJIOB. 3allOJHEHHbBIC U HE3AIOJIHEHHBIE 30Hbl. Y poBEeHb DepMu.
[IpoBOAHUKH, MOJYNPOBOJHUKNA U JAUAIEKTPUKU. OCOOCHHOCTh MPOBOJUMOCTU B
MOJTYTIPOBOJHUKAX.

CucremaTvka 9JJIEMEHTApHBIX YacTUI. 3aKOHbl B3aWUMOIMPEBPAILCHUN
4acTHIl, siAepHble peakiuu, Aedekr macchl. CTpoeHue saep, sSIepHBbIE CHIIBI,
YCTOMYMBBIE W  HEYCTOWYUBBIE Sipa, €CTECTBEHHas M  HUCKYCCTBEHHas
PaIMOaKTUBHOCTb. 3aKOoHbI PaIuO0aKTUBHOTO pacrnaja. [TpuHIMTIBI
pagMoaKTHUBAIIMOHHOTO aHanmu3a. "'MedeHHble" artoMbl B Ouosioruu. IlyTm
WCTIOJIb30BaHUS SIIEPHOU SHEPTUU.

HanmeHoBaHue TeM U COAEPKAHUE IPAKTUYECKUX U 3aHITUI
Bonbkenmreiin B.C. CoopHuk 3amad 1o odmemy kypey dbusuku. CII.: 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 nporiecce peroaaBaHus JTUCTIUTUTAHBI «Duznkay
HPUMEHSFOTCS ClIelyrolre 00pa30BaTe/IbHbIC TEXHOJIOTHU: Pa3BHBAOIICE
oOydeHune, mpoOseMHOEe O0O0ydeHHe, KOJUICKTUBHAs CHUCTEMa oOy4eHwus,

JICKIITMOHHO-3a4CTHAasA CHUCTCMaA O6y‘{€HI/I$[. HpI/I YTCHHUU JAHHOTO KypcCa
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HNPUMEHSIOTCS TaKUe BUIbBI JIGKIIUH, KaK BBOAHAs, JIEKIUA-UHPOpMaLns, 0030pHasi,
poOJIeMHas, JIEKIUS-BU3yaTU3aALIHS.

VYnenbHbld BeC 3aHATUH, MPOBOJMMBIX B HHTEPAKTUBHBIX (opMax
(nexuusi-Oecena, JEKIUSA-TUCKYCCHS, JEKIUSA-KOHCYJIbTalIHS, npoOaemMHas
JEKIMsI, JICKIUSA-BU3YAIH3allUs, JICKIIUS C 3alUIAHUPOBAHHBIMU  OIIMOKaAMM),
ompenensieTcss  IJIaBHOM  Lenplo  (MHUCCHEH) MporpaMMmbl,  OCOOEHHOCTBIO
KOHTUHTEHTAa OOYYalolmUXCs W COJAEPKAHWEM KOHKPETHBIX TUCIUILIINH, U B
1IEJIOM B Y4eOHOM ITpoliecce.

Jlist BeITIONTHEHUST (PU3UYECKOTO MPAKTHKyMa U TTOATOTOBKE K MPAKTHIECKUM
(ceMuHApCKUM) 3aHATUAM H3IaHbl y4eOHO-METOIUYECKUE TTOCOOUS U pa3paboTKu
no Kypcy oOuied (Qu3uku, KOTOpble B COYETAHHHM C BHEAYIUTOPHOWU paldoTOn
CIIOCOOCTBYIOT (DOPMHUPOBAHHWIO U Pa3BUTHS MPOGECCHOHATHHBIX HABBIKOB
oOy4Jaronuxcsi. ce Mo JaHHOW AUCIUIUIMHE OHU JIOJDKHBI COCTaBIsATh HE MeHee 20
4acoB ayAUTOPHBIX 3aHSATUN.

B pamkax s1abopamoprnozo npakmukyma UCIIONb3yETCI YMEHHUE CTYJICHTOB
MPOU3BOJIUTh PACUYEThl C TOMOIIBIO CPEACTB BBIUYMUCIUTEIBHOW TEXHUKHU. IJTO
MO3BOJISIET CYIIECTBEHHO MPUOJMU3UTh YPOBEHb CTATUCTUYECKOW KYJIBTYpPHI
00paboTKN pe3ylbTaTOB M3MEPEHUI B MPAKTHKyME K COBPEMEHHBIM CTaHIapTam,
OPUHATBIM B HAyKE W NPOU3BOJACTBEHHON JeATeNbHOCTH. Ha 3THUX 3aHATHAX
CTYZIEHTHI yke Ha | kypce mpuoOpeTaroT onbIT o0mieHuss ¢ 9BM u ucnonp3oBanus
CTaTUCTUYECKUX METOJIOB 00paOOTKU pe3yIbTaTOB HAOIIOACHH, YTO COBEPIIICHHO
HEOOXOUMO [ pabOThl B CHEHUAJBHBIX YUYEOHBIX W MPOU3BOJICTBEHHBIX
nabopaTopusX.

B pamkax yueGHOTO Mpoiiecca npelyCMOTPEHO MPUTIIAIICHUE JJI YTCHUS JICKITUN
BEJIYIIUX YUYEHBIX U3 IEHTPAJIbHBIX BY30B U aKaJeMUUYECKUX UHCTUTYTOB Poccuu.

6.YueOHO-MeTOAMYECKOE 00ecIieYeHre CAMOCTOATEIbHOM PadoThI CTYICHTOB.

VYcneBaeMoCTh  OLIGHMBAETCS IO CpeAcTBaM  (PPOHTAIBHOIO — OIpoca,
MIPOBEICHHE KOHTPOJIbHBIX paboT, KOJUIOKBUYMOB. Dopma OLIEHKH B BUJE 3a4eTa,
sk3ameHa. OeHuBaeTCa CaMOCTOsITENbHAs padoTa CTYJEHTa, IOMalIHEe 3aJaHue.

CamocTosiTenbHast paboTa CTyICHTOB Peanu3yeTcs B BUJIE:
MOJITOTOBKU K KOHTPOJILHBIM paboTam; ® MOJTOTOBKM K  CEMHHAPCKUM
3aHATHAM;
odopmiieHUs 1a0OPATOPHO-MPAKTUYECKUX PadOT (3amoJIHeHUE TaOJIuII, PEIICHUE

3a/1a4, HaIMCaHWEe BBIBOJIOB);
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BBITIOJTHEHUSI UHAUBUJIYaIbHBIX 3aJJaHU MO OCHOBHBIM TEMaM JIUCLUIUIMHBI; ®
HanucaHue pedeparToB Mo mpodieMaM TUCHUIUIMHEI "du3nka'.

DK3aMeH B KOHIIE BTOPOIO CEMECTPA, BKJIIOYAOIIWN IMPOBEPKY TEOPETHUYECKUX
3HaHUI U YMEHHUE PEIICHHS 10 BCEMY TPOUIEHHOMY MaTepuay.

7. ®OH/I OLIECHOYHBIX CPEACTB AJIsl MPOBEPKH TEKYIIEero KOHTPOJIs

ycneBaeMoCTH IPOMEKYTOYHOM aTTecTalluM.

B y‘IC6HOM nmpouecce 11 OCBOCHUA AVCHUIIIMHBI UCIIOJIB3YIOTCA CICAYIOIIHC

TCXHUYCCKUC CPCACTBA.

- KOMITBIOTEPHOE U MYJIbTUMEIMHHOE 000pyAoBaHuE (Ha
JEKLHUSIX, AJI1 CAMOKOHTPOJISL 3HAHUM CTYJEHTOB, JiJIsi 00ecreueHus
CTYJICHTOB METOAMYECKUMHU PEKOMEHAAIUSMU B 3JIEKTPOHHOU (hopme);

- puOOpkI U 000py10BaHUE YUeOHOr0 Ha3HAUCHHS (TIPU
BBITIOJIHEHUU JTA0OPaTOPHBIX padboT);
- MaKeT MPUKIATHBIX 00YJaroMX mIporpaMm (st

CaMOIIOAT'OTOBKH U CaMOTeCTI/IpOBaHI/IH);

7.1. TunoBbIe KOHTPOJIbHBIE 32/IaHUSA

IIpuMepsbI TeCTOBBIX 3aJaHUH N0 (pusuke MexaHuka
1. Teno maccoit 2 kr noguATo HajA 3emiied. Ero norenmumansuas sueprus 400 Jx.
Ecnu Ha moBepxHOoCTHM 3eMiM TMOTEHIUAIbHAS DHEPTrHs Tejla paBHA HYIIO U
CUJIAaMH COTIPOTHBIICHUS BO3yXa MOXHO MPEHEOpedYb, CKOPOCTh Tea TOCIe
MIPOXOXKJEHUS /4 PACCTOSIHUSA 10 3EMJIM COCTABHUT ...

1) 20 m/c 2) 14m/c  3) 10m/c  4)40 m/c
2. K Touke, niexxarieil Ha BHEIITHEH MOBEPXHOCTH AMCKA, MPHIOKEHBI 4 cuibl. Eciu

OCb BpalllCHUS IMPOXOAUT HCPE3 HCHTP O AMCKA NCPIICHAUKYIISIPHO IMIIOCKOCTHU

pHUCYHKa, TO I1e4yo cuisl F4 paBHoO. ..
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1)b2) c3)o4d)a
3. luck  paBHOYCKOPEHHO BpaIIaeTCs BOKPYr ocu (CM.pHC.). YKaxwute

HaIpaBIIEHUE BEKTOPA YIIIOBOTO YCKOPEHUS TOUKU A Ha 0001 JHCKa.

1)32)13) 24)4
4. Ecnu a; 1 a, - TaHTCHUUAJIbHAS U HOPMaJbHasl COCTABJISIIOIINE YCKOPEHUS, TO
COOTHOIILICHHUS a, = a = const, a, = (0 cnpaBeIIuBbI . ..
1) npsAMOIMHEHHOTO PABHOMEPHOTO JBM)KCHUS
2) paBHOMEPHO KPUBOJIMHEHHOTO JBHIKCHHSI
3) paBHOMEPHOTO JBM)KCHHUS TI0 OKPYXHOCTH 4) IPSIMOJIMHEWHOTO

PAaBHOYCKOPEHHOT'O JIBUYKEHUS

5. Ecivt a« i ant 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

|
@2
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)8=const3) F = mad)F,=_F,5) F=ma6)F = mg

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+T, 2) T =0,02+T 3) T =0,1+T, 4) T =0,3+T, 5) T =0,5«T, 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 TeMmmneparypa, p — aJaBieHue, V — o00beM
raza. OnpeieJIeHHOE KOJIMYECTBO raza nepesenu u3 coctostuust (3po, Vo) B
coctostHue (po, 2Vo). IIpu 3TOM €ro BHYTpEHHSISI SHEPTusl. . .

1) yBenuuuiach
2) YMCHBIIIMIIACH

3) He U3MCHMIIACH
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2.Ecmu AU — nu3MeHeHne BHYTPEHHEN 3HEPIUM UI€ATIbHOTO ra3a, A — padbora
raza, Q — KOJIN4eCTBO TEIUIOTHI, COOOIAaeMOe Ta3y, TO I H300apHOTO
HarpeBaHus ra3a CIpaBeUIMBbl 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€,Z[H}I}I KI/IHGTI/I‘ICCKaHlG)HCpI‘I/IH MOJICKYJIbI HACATIBbHOTI'O I'a3a IIpUu

temneparype 7 paBHa €= 2KT . 31ech i=n, + Ny, + 2N, TIE Ny, Nyp U Ny — YHUCIIO
CTeneHel CBOOOIbI MOCTYMATEIbHOTO, BPAIATEIBHOTO U KOJICOATEIIbHOTO
JBYDKEHUN MOJICKYJIbI. [Ipu yCIIoBHH, YTO HIMEIOT MECTO TOJIBKO

MOCTYTATEILHOE ¥ BpaIaTeIbHOE NBIKEHHE, Tl BoastHOTO mmapa (H,O) uuco 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 KHHETUYECKYIO SHEPTUIO MOCTYNATEIbHOTO IBUKEHUS
MOJIEKyJT BO3yXa rpu aaBieruu 10° I1a i KOHIIEHTPALHHI dTHX MOJIEKYII 2,710% m-

3.

1) 3,810k 2) 5,610% Ik  3) 3,210 [Ix
4) 91021k 5) 1,210211x

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

o0vema Vi 10 oobema V,?

1) ai2(V, -vi)2 2) ar2(v2-vi2)  3) oV -vi2)  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 GONBIIMX TUIOTHOCTSX W HE OYEHb BBICOKHX M HE CIHIIKOM HH3KHX

TEeMIIepaTypax.
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1)

1)

12.113 kaneapHUIBI HAKanalau paBHbIE MACChl XOJIOAHOW U ropsueit Boabl. Kak u Bo
CKOJIBKO pa3 u3MeHWICs KO3(h(PUIMEHT NOBEPXHOCTHOTO HATSKEHUS BOJIbI, €CIIU B

nepBoM ciiydae oopaszoBasioch 40, a Bo BTopoM 48 Karielb?

1) yBenmumics B 1,2 pasa;
2) ymeHnbmwics B 1,2 pasa;
3) He U3MEHUJIC;

4) yBenmuuwics 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 27TRg 4) T« =361274°
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 €?

< uceen; L. 4uce 5) 2

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

o KA
MIOMEILIEHHOTO B JJIEKTPUYECKOE moJie, okazanock 1,77 10 > . KakoBa m

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

1102 % 202102 3)5510'_

COOTBCTCTBYCT HU M M M M

B3 100 2 5 ne

OJIMH.

3. Omnpenenure cUily TOKa Ha ydacTke 1enu, eciu ¢, - ¢, = 10B €, = 5B €, =3B
Ri=3 OM R,=2 OMm r1=r,=0,5 Om

1 4
T 1)3a; 2)3A; 3)2A; 4) 3a;

ST
5)1,3 A.
= |
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4. beckOHEYHO JIMHHBIM MpPoOBOJ 0Opa3yeT KpPYroBYIO METIII0, KacaTeIbHOU
npoBoay. Ilo mpoBoxgy maer tok cunout I = 5SA. Hautu pagmyc nernm, eciu

HN3BCCTHO, YTO HAIIPSHKCHHOCTh MAIHUTHOI'O IIOJIA B LHEHTPEC IICTIIM PABHO H =41
A

M

1) 12v;  2)3100m;  3)210% 4)0,08m; 5)3107%m
5. ITo nByM KOHTYpaMm ¢ B3aUMHOW MHIYKTUBHOCTHIO 2 I'H TeKyT TOku 2 A u 5 107
A. Onpenenutb B3aMMHYIO SHEPTUIO TOKOB B 3TUX KOHTYpax.

1) 5102 Jx; 2) 210" Jix; 3)2 x; 4)4 JDx; 5) He COOTBETCTBYET HH

OJIMH.

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

| dl r dF M
1) dB” =po 4[11 rsl; 2)B =1d I-; 3)B= |, 4) HY OJIMH ; 5)

BCC.

/. Kak cBS3aHHO HANPSKEHHOCTh C NOTEHIIMAIOM?

1)-E. = — 0B0@Xi. +d¢ayj. +ddazk.000 ; 2) E = grad ¢; 3) E. =grad ¢ ;
4)E=90¢__0n; 5)E=-grad ¢
8.B memp c¢ mnepemennpiM Hanpspkeaumem U = Up €OS Wt  BKIIOYWIH

HHAYKTUBHOCTD L ¢ akTuBHBIM COIMPOTUBJICHUCM R. Ol'[pCI[CJ'II/ITI) TOK B IICIIH.

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

3) ULWOCOS(wt—d)),rz[etgd);Rz + Wal2-

4)  L2Uz RzCOS(wt—d)),FI[eCOSd): R2 +R&2L2. w +
U3¢) Lw

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

9. Yo Takoe HANPSHKEHHOCTH MOJIs?

1) 4meQorz;  2) 4meQorarr.;  3) Fa. 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 BbIpaX€HUI ONpenessieT MPEAENbHbIA YroJl IMOJHOTO BHYTPEHHETO
OTpa)KEHUs JUIA JIyda CBETa, MAYLIETO U3 CPEMBI C IMOKA3aTeIeM IIPENOMIIEHUS Ny B

cpely ¢ mokasareseM npenomiieHus n2 (Ny>Nnq)?

1. sina=ni/ny; 2.sina=n,/ny; 3.sina=1/n¢; 4. sina=1/n,;

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

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

3. Kakue u3 HWXCITPUBCIACHHBIX YCJ'IOBI/Iﬁ SABJIIIOTCA YCIIOBUSIMU 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 -yrox nagenus

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

IMPCIIOMJICHU A n, I-ITO6I:I I[NOJIYYUTh MAKCHUMAJIbHYIO IOJIAPHU3AIIHUIO0 OTPAXCHHOI'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/
(4mtegRN);
4. Veennuutcst Ha eq/ (4meoR%h); 5. Vmensumres Ha eq/ (4meoR?h).

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

3NIeKTPOHBI IIPH 06TydeHHHH CBETOM ¢ actoToi 10 I'? (A=2.4 5B, h=6,62 10’
¥ Ix.c, 1 3B =1,9.10" ).

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 B3aMMOJEHCTBHIO MPOTOHOB C BEILIECTBOM.
. bombGapaupoBka O- yacTUIIaMH METAJUIMYECKUX TIICHOK.

. . 9 4 12
.YKa)xuTe BTOPOM MPOAYKT sA1epHOM peakiuu: 4Be+ ,He—""C+?

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

CBOOOZHBIX NPOTOHOB Z My, U CBOOOAHBIX HEUTPOHOB N m,, U3 KOTOPBIX

C

1.

OCTaBJICHO AP0

m, >Zm, +Nm,
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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. Crna0Orle.

9. KakoB nopsiIok BETUYUHBI pajinyca sjipa aroMa?
1. 10%cm

2. 10%cm

3. 10Yem.

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 (Vep, Vx)?

YT0o HA3BIBAETCS CPENHUM U MTHOBEHHBIM YCKOPEHHMAMHU TOYKHU IO OCH X (Axcp,
ay)?

Uto ompenensieT ypaBHEHHE X = Xg + Vyt? Kakoe ABM)KEHHME OHO ONUCHIBACT?
Kax u3MeHstoTcs co BpeMeHEM BETTUYHHBI Vy, dy?

UTo onpenessstoT COOTHOMICHUS: Vy= Vygt ayl, X=Xo+Vyol+ axt2/2?

[1UTO Ha3BIBaeTCS BEKTOPOM MEPEMEIIEHUS TOUKH I'?

YT0 Ha3bIBaETCS CPEAHUM M MTHOBEHHBIM BEKTOPOM CKOPOCTU TOUKH (Vp, V)?

Kax HanpaBieHsl 3T BEKTOpa?
YT0 Ha3BIBAETCSA CPETHUM U MTHOBEHHBIM BEKTOPOM YCKOPEHHMS TOUKH (8p, &)?

Kak onu HanpaBieHsbi?

Kak cBsizaH BEKTOp CKOPOCTHU V CO CKOPOCTSIMH 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 (a, u a)?

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

15. Touka ABWKETCS paBHOMEPHO MO KpuBo. Yemy paBHO a,? a?

16. Touka OBHXKETCS MO NPSIMOM € yBEJIMYUBAIOLIEHCS CKOpoCThio. UeMy paBHO a,?
an?

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 HeroToHa B Qopme paBeHCTBa ACHCTBUS U
IIPOTUBOJECHCTBHUS.
[Touemy MPUHIMIT OTHOCUTEIBLHOCTH SIBJISIETCS IOCTYIATOM?

Kakue cucreMpl oTcueTa Ha3bIBalOTCSl HEMHEPLUAIbHBIMU?
Yemy paBHA U KaK HallpaBjeHa EHTPOOEKHAs CHUJIa HHEPLIUN?

Chopmynupyiite ycmoBusi paBHOBECHS Tella OTHOCHUTEIBHO PaBHOMEPHO
BpAIAIONICHC HEMHEPLIUAIBbHON CUCTEMBI OTCYETA.

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

Yro Ha3pIBa€TCS MOMEHTOM CHUIIBI (BEJIMYMHA, HAIIPABICHUE)?

CdopmynupyiiTe OCHOBHOM 3aKOH AMHAMUKH JIJIsl BPALIATEIbHOTO IBUKEHUSI.
Yemy paBHa KHHETHYECKas 3Heprus Bpamarouierocs tena? Chopmynupyiite
teopeMy Kénmura.

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

UYT0 Ha3bIBAETCSI MOMEHTOM MMITYJIbCA TBEPAOTO Tea?

Ornpenenure MOMEHT UMITYJIbCA MATEPUAIIBHOW TOUYKM MAacCOM m, IBUXKYILIEHUCS
CO CKOPOCTBIO

UYT0 Ha3pIBAETCS UMITYJILCOM MAaTE€pUAIILHON TOUKU?

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

Yro Ha3bIBaeTCS UMIYJIbCOM CHIIbl? KakoBa CBsI3b MEXIY UMITYJIBCOM CUJIbI U
W3MEHEHUEM HMIIyJbCa TeJla, Ha KOTOpoe oHa JeictByer? Paccmorpure 2
ClIyyas: CUJIa HEU3MEHHA; CHJIa MEHSIETCS CO BPEMEHEM.

ChopmynupyiiTe 3aKOH COXpAaHEHHS UMITYJICA CUCTEMBI TE U OTJIEIBHBIX €T0
MPOEKIIUH.

UYro Ha3pIBaeTCs pabOTON CHITBI?

['py3 monBemnieH K HEPACTSHKUMOW HUTH U OTTSHYT B CTOPOHY OT TOJIOXKEHUS

paBHOBecus Ha yron O. Kakwe cunwl aeiictByror Ha rpy3? Kakyrwo paboty
COBEPIIAIOT 3TU CUJIbI HA TTyTH JABUYKEHUSI €T0 K MOJIOKEHUIO paBHOBECHSI?

Kakne cumbl HaspBalOTCA  KOHCEpBATHMBHBIMU?  HekoHcepBaTHBHBIMU?
[IpuBenute npuMepsl.
[Iap, Haca)KeHHBIN HA )KECTKUI CTEPIKEHb, COBEpIIAET MOJHBIN 000poT. Kakyto

paboTy MPHU 3TOM COBEPIIACT CHUJIA TAKECTH?
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53.

o4,

55.
56.

57.
58.

99.
60.

61.
62.

63.

64.
65.
66.
67.

68.
69.
70.

71.
72.
73.
74.

Uro Ha3bIBaeTCs KMHETHYECKOW SHEprueu tena, cucreMsl Ten? Kak cBsi3aHbl
MeXAy cOO0M M3MEHEHUE KHHETUYECKON SHEpruu U padoTa cuii?

Uto Ha3pIBaeTCs NOTEHUMAIBHOW SHepruer cucrembl Tten? KakoBa cCBs3b
M3MEHEHHUS MOTEHLIUATbHON SHEPTHUH CUCTEMBI ¢ pabOTOM cHi1?

UTto Ha3bIBaeTCS MOJHOM MEXaHUYECKON SHEPTUE CUCTEMBI?

Kakne npuunHBI MOTYT BBI3BATh M3MEHEHUE IOJHOM MEXAHUYECKOW SHEPrUU
CUCTEMBI?

ChopmynupyiiTe 3aK0H COXpaHEHHUS] MEXaHUYECKOU YHEPTHH.

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

CdopmynupyiiTe 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA CUCTEMBI TEll.
CocTraBbTe CPaBHUTENBHYIO TAOIHILYy BEJIMYMH U 3aKOHOB JIJIsl TOCTYIATEIbHOTO
Y BpaIIaTeJIbHOTO JBUKEHUH.

@opMyIMpOBKa 3aKOHA BCEMUPHOTO TATOTEHUS. Y CJIOBUS €r0 NPUMEHUMOCTH.
CpaBHeHHE TPaBUTAIIMOHHOTO B3aHMMOJICVCTBUSA C OPYTMMH  BHJAMU
B3aUMOJICCTBUM.

Beluncnure COOTHOIIEHHWE CWIbl TPAaBUTAIMOHHOTO TMPUTHKEHUS MEXIY
ANIEKTPOHAMH K CHJIE UX 3JIEKTPOCTATUYECKOTO OTTAJIKUBAHUS.

PaccuuraiiTe nmoTeHIMan rpaBUTaiMOHHOTO TTOJISI TOYEYHOM MACCHI.

3anuimTe ypaBHEHHUE IBUKEHUSI HCKYCCTBEHHOTO CITyTHUKA 3€MIIH.

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

Yemy paBHa MoOJiHAsg MEXaHMYECKash HHEPrus HBIXKYLIErocs Mo opoure
MCKYCCTBEHHOT'O CITyTHUKA 3eMJIn?

Paccuuraiite 1, 2 1 3 KOCMHUYECKHE CKOPOCTH.

3anuiuTe ypaBHEHHE rapMOHUYECKOI0 K0Ie0aTeNbHOTO ABMKEHUS.
OObsicHuTE (PU3MYECKHI CMBICT MMapaMeTpoB KOJIEOAaHUsA: aMIUIATY/bI,
NIEPHOJIa, YACTOTHI.

Urto takoe ¢aza konedbanusa? Kak ¢aza konedbaHusi 3aBUCUT OT BPEMECHU?

B kakux eguHUIIAX U3MEPSIETCS pa3HOCTH (a3 JABYX KoJieOaHUt?

B uem 3axmrouaetcs rpaduueckoe mpeacTaBiIeHUe KoJieOaHui?

OT yero 3aBUCUT aMIUTUTY1a U HadaJibHasl (aza pe3yJbTUPYIOIIETro KojeOaHus,
SBIISIOLIETOCS CYMMOM JIByX CHHXPOHHBIX CKaJSIpHBIX TapMOHHUYECKUX
Kosie0aHuit?
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

23.
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26.

0) BonpochsI 11 cAaMONIOATOTOBKH 10 MOJICKVJIAPHON U3k

u TepmoauHaMuku (11 MoayIin):

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 V27

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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28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

49.

50.

ol.

52.
53.

Kak BeIMISIIUT BeIpaKeHHE I OOIEro yncia crernenei cBo0oabl?

Yro Takoe koHcTaHnTa bonsiimana?

IlepeuncnuTh OCHOBHBIE MOHATUS TEPMOJANHAMUKHU.

[lepeuncanuTh OCHOBHBIE TEPMOJUHAMUYECKHE ITAPAMETPBI COCTOSTHUS TEIA.
JlaTb onpeneneHre TemIoThlI.

JlaTh onpeeneHne KOJMYeCcTBa TEMIOTHI.

Kak onpenensiercs temneparypa?

UTto Takoe abCOIIOTHAS U SMIIUPUUECKAs TeMIepaTypbl?

Yro Takoe TEpMOAMHAMUYECKAs IIKajga, B 4€M €€ OTIIMYME OT BCEX APYTHX
TEMIEPATYPHBIX IIKaN?

Yrto Takoe ypaBHEHHE COCTOSTHUSA?

Kak BBIrISiAuT ypaBHEHHE COCTOSIHHS UAECANBHOTO ra3a’?

Yrto Takoe TepMOAMHAMUYECKUN TIPOIeCcC?

Kakoii mporiecc Ha3pIBalOT paBHOBECHBIM?

Mo>KHO 711 paBHOBECHBIN MPOLIECC CUNTATh OOPATUMBIM?

Hate hopmynupoBky O - Hayaxy TEpMOJIMHAMUKHU.

Jate hopmynupoBKy 1 - Hauamy TEpMOJAMHAMUKHU.

Jatb popMyIupoBKy 2 - Haualy TEPMOAUHAMUKH.

Hatb popmynupoBKy 3 - Hauaxy TEPMOAMHAMUKH.

Jats onpeaeneHne BHyTPEHHEN SHEPTUH UAECATBHOIO Ta3a.

Kak onpenensiercs anemeHtapHas pabota B TEpMOAMHAMUKE.

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

Kak BBIIIAIUT TEepBOE HAyalo TEPMOAMHAMHUKHA ISl  HM30XOPHUYECKOTO
npoiiecca?

Kak BBIINIAIMT TmepBOE HAYaJl0 TEPMOJMHAMUKHU I  HU300apUUYECKOTO
npoiiecca?

Kak BBIIIAIMT TIepBOE HAYAJIO TEPMOAUHAMUKH JJIi H30TEPMHUYECKOTO
npoiiecca?

Kak BbIMISIAMUT mMepBO€ HAyajgo TEPMOAUMHAMUKH i1  a1uabaTUYECKOIo
npoiiecca?

Yemy paBHa paboTa B M30TEPMUYECKOM Tporecce?

Yemy paBHa paboTa B ©300aprueCcKOM Ipoiiecce?
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Yemy paBHa paboTa B aquadbaTuyeckom mnpouecce?

Yemy paBHa paboTa B U30XOPUUECKOM Iporecce?

Kaxkoil TepMOAMHAMUYECKHN MTPOLIECC HA3BIBAETCS LUKINYECKUM?

Kax BBINIAIUT MOZIEIIb TENIIOBOW MAILIUHBI?

Yemy paBeH KO3(Q(GUIMEHT TMOJE3HOro JCHCTBHUS TEIJIOBOM MalIWHbBI 59.
Yemy paBeH KOIPPUIIMEHT TOJE3HOTO JACHCTBUS XOJIOUIBHOMN

MAaIlIUHbI?

Uemy paBeH K03 GUIIMEHT M0JIE3HOTO e cTBUs 1ukia KapHo?
Urto Takoe mukn Kapuo?

Yro Takoe TEpMOJAMHAMUAYECKAS] SHTPOIIUS ?

UTto Takoe CBA3aHHAS SHEPTUSI?

Hanucats BelpaskeHue A1t CBOOOAHOM SHEPTUH.

B 4éMm cocTouT CBSA3b TEPMOJMHAMUYECKOW M CTATUCTUYECKOW DHTPOIIMHU U B

YyEM CTaTUCTUYCCKHUN CMBICIT BTOPOI'0 HavaJia TCpMOJAWMHAMHKH.

6) Bonpocwl 015 camocmosamenvnoi paoomut 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
AIIEKTPUYECKOr0 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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19.

20.

21.
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2) Bonpocwi 015 CAMOCHOAMENIbHOUL 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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24,

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 kBantos [Tnanka. IToctosunas [Tnanka 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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3J’ICKTpOMaFHI/ITHBIe MCTO/JIbl YCKOPCHH TCJI.

IIpyHIMI KEUCTBUS JIEKTPOMATHUTHBIX PEAKTUBHBIX JIBUTATENEH.

11l. Duzuxa konebanuii u 80aH
HennHelinble 3JIEKTPUYECKHE LIETIH.
Paspermaromias cnocoOHOCTh ONTUYECKUX TPHUOOPOB.
JlazepHslit uUHTEPHEPOMETP.
YucneHHbli pacuer AU pakiiuy CBeTa Ha KPYTJIOM OTBEPCTHUH.
PacTpoBbIl 371EKTPOHHBIA MUKPOCKOII.

Oddexr [onmiepa u ero NpUMEHEHUE B TEXHUKE.

V. Cmamucmuueckas usuxa u mepmoouHamuxa
BrnusiHre nmymoB Ha TOUHOCTBH U3MEPEHUM.
SABnenue quddy3un 1 MOJCKYIIpHbIEC TYUYKH.
O>ke-CeKTPOCKONMS B BAKYYMHOM TEXHOJIOTUH.
[Ipumenenue sddexroB 3eebeka, Ilenbthe M ToMCOHA B BSHEPreTUUYECKHUX
CUCTEMAaX KOCMUYECKHUX alnapaTos.
Teopema HepHcTa u ee cnencTBus.

Camoopranuzaius B GU3NIECKUX CHCTEMA

7.2. MeToanveckne MaTepHAaJibl, ONpee/sIioNe Npoueaypy OueHUBAHUS
3HAHUM, YMEHHUI, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePHU3YIOLIUX
3Tanbl (POPMUPOBAHUS KOMIIETECHIMH.

Kpurepuu o11eHOK Ha KypCOBBIX 3K3aMeHaX

B sk3aMeHalMOHHBIN OWIIET pEKOMEHAYETCS BKIIOYaTh HE MeHee 3
BOIIPOCOB, OXBATHIBAIOLINX BECh IPONUJICHHBIN MaTepua, TakKe B OUjieTax MOryT
OBITh 331a4U U IPUMEDBI.

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

= noceleHne 3aHATUN 10 6an.
. aKTMBHOE y4YyacTme Ha neKkumax __15_6an.
. YCTHbIN ONPOC, TECTUPOBAHUE, KONNIOKBUYM _60__6an.
. n ap. (aoknaabl, pedepatnbl) 15 6an.

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

nocelleHne 3aHATUN 10 __ 6an.
aKTUMBHOE y4YacTMe Ha NPaKTUYECcKMxX 3aHatTuax 15  6an.

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

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

noceleHme 3aHATUIN U HaIMYME KOHCMEKTa _ 15 6an.
nony4YyeHmne A0NycKa K BbIMOJHEHWUIO PaboThbI _20__6an.

BbIMO/IHEHME PabOTbl M OTYETA K HEN _25_ 6an.
3awmTa nabopatopHom paboTbl _ 40 6an.

HpOMG)I(YTO"IHLIfI KOHTPOJIb I10 AUCHUIIIIMHC BKIIXOYACT:

YCTHBIN ompoc - 60 6aos,

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

- 100 oOamnoB — cmydenm 21y60KO NOHUMAem NPOUOEHHbLL
mamepuan, omeeyaem 4emKo U 6CeCmopoHHe, yMeem OYyeHusams Qaxmel,
CAMOCMOSIMENLHO paccysicoaem, omaudaemcs CHOCOOHOCMBIO
000CHOBbIBAMb ~ 6bI6OO0bLI U PA3BACHAMbL  UX 6  JIO2UHECKOll
nOC1e008amenbHOCHI.

- 90 oOanaoB - cmyoenm 2nyboKo NOHuUMaem npoudeHHbIl
mamepuain, omeeyaem 4emKo U 6CeCmopoHHe, yMeem OYyeHusams Qakmel,
CAMOCMOSIMENLHO paccysicoaem, omaudaemcs CHOCOOHOCMBIO

000cHOBbIBAMb  6bI6OObI U PA3BACHAMbL — UX 6  JI02UYeCKOU
noc1e008amenbHOCmu, HO 0ONYCKaem OmoebHble HeMOYHOCU.

- 80 OamnoB - cmydemm 2nyO60KO NOHUMAem — NPOUOEHHbIU
mamepuain, omeeyaem 4emKo U 6CeCMmopoHHe, ymeem OYyeHusams Qaxmeol,
CAMOCMOSIMENILHO paccysxcoaem, omaudaemcs CHOCOOHOCMBIO

000CHOBbIBAMb  bIBOOLI U pPA3BACHAMbL  UX 8  JO2UYeCKOl
nOCIe008ameNbHOCMY, HO O0ONycKaem HeKomopvle OwubKu o00ue2o
xapaxmepa.

- 70 6a0710B - cmydenm Xopouio NOHUMAem NPOUOEHHbIL MAmMepua,

HO He Modicem meopemuiecku 000CHOBbIBANb HEKOMOPble 8blBOObI.
- 60 G6ann0B — cmyoenm omeeuaem 6 OCHOBHOM NPABUILHO, HO

uyecmeyemcs MexaHu4eckoe sayiuearnue vamepuaia.
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- 50 GamnoB — 6 omgeme cmyOdeHma UMEIOMCS CYujecCmeeHHble
HeO0OCMamKy, Mamepual OX6aueH «NOJNOBUHUAMOY, 8 PACCYHCOCHUSX
00NYCKAromcs OWUOKU.

- 40 0a/JIOB — omgem cmyOeHma NpasuiieH Jullb 4acmuiHo, npu

PA3bACHEHUU Mamepuana 00nyCKaomces cepbe3uble OUUOKU.
- 20-30 6an0B - cmyoenm umeem obujee npedcmasieHue o meme,
HO He yMeem Jlo2uiecku 060CHO8AMb C80U MbLCIIU.

- 10 6anJI0B - cmyodenm umeem Qulb YACMUYHOE NPeOCmasieHue o
meme.
- 0 0an10B — Hem omeema.
OTU KpUTEPUM HOCAT B OCHOBHOM OPHEHTHUPOBOYHBIM Xapaktep. Ecnu B

ousieTe UMEIOTCS 3a/1a4i, OHU MOTYT OBITh 00JI€€ YETKUMHU.
IIxana quana3oHa AJisl HepeBoia PeMTHHIOBOIO0 0aslia B «S»-0a1bHYI0
CHUCTEMY:
«0 — 50» 0amIoB — HEYIOBJIETBOPUTEIHLHO
«51 — 65» 6aIOB — YIOBIETBOPUTEITHHO
«66 - 85» 6aI0B — XOPOIIIO
«86 - 100» 6anm10B — OTIIMYHO
«51 u BhIIIe» 6AMIIOB — 3a4eT.

8. IlepeyeHb OCHOBHOI U I0NOJHUTEIbHON YUeOHOM JTUTEPATYPBHI,
He00X0AMMOi1 11l OCBOCHUS AUCIHUIIMHBI.

YuebHO-MeTOoANYecKO0e U HHPOPMAIITMOHHOE o0ecnieueHre JUCHUIJINHBI:

a) OCHOBHAS JINTEPATypa:
a) OCHOBHAs JIMTepaTypa:

Opum C.D. Kypc obmeit ¢uszuku: yueOnuk: B 3-x 1. T.2: DiuekTpudeckue u
AJNIEKTPOMArHuTHEIC siBNieHus. - U3a. 11-e, crep. - CII6. [u np.]: Jlans, 2007. - 518
C.

Xarikun C.O. ®u3nyeckre OCHOBBI MEXAHUKH : yuel. mocooue / XakuH,

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

Bonbkenmreiin B.C. CoopHuUK 3a1a4 110 Kypcy oomien pusuku. — M., 1990.

['paGoBckuii P.U. Kypc ¢wusuku: [yue6. mocodue] /I'paboBckuii, Poctucnas
NBanosuu. - Uzn. 11-e, crep. - CIIO. [u ap.]: Jlans, 2009. - 607c.
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5. CasenbeB U.B. Kypc o6mieit pusuku: B 3-x T.: yueonuk. T.1-3. - 10-e uzn., crep.
- CII6. : Jlanmb, 2008. - 496 c. 6. HukepoB B.A. ®usnka. CoBpeMEeHHBIN Kypc
[OnexTpoHHBIN pecypc]| : yueOHuk / B.A. HukepoB. — DJEKTPOH. TEKCTOBBIC
naHHble. — M. :

HamxoB u K, 2016. — 454 ¢. — 978-5-394-02349-1. — Pexum gocrymna:
http://www.iprbookshop.ru/14114.html

7. Hukepos B.A. ®u3unka ans sy3oB. MexaHUKa U monekynsapHaa ¢usnka

[SneKTpoHHbIN pecypc] : yuebHUK / B.A. HUKepoB. — DNEKTPOH. TEKCTOBbIE
AaHHble. — M. : Jawkos n K, 2015. — 136 ¢c. — 978-5-394-00691-3. —
Pexkxum poctyna: http://www.iprbookshop.ru/14630.html

8. Boicoukunnt M.N. CoBpemeHHOE COCTOAHME GUINKN INEMEHTAPHbIX YacCTULL
[3neKkTpoHHbIN pecypc] : Kypc nekunit / M.W. BbICOUKNI. — DNEKTPOH.
TeKcToBble AaHHble. — M. : U3paTenbckunit gom M3U, 2015. — 59 c. — 978-
5-383-00949-9. Pexxnm
pocrtyna: http://www.iprbookshop.ru/57018.html

0) 1oMOJIHMTEIbHAS JIUTEepaTypa:

1. KanamnukoB H.II.  ®usuka: MHTepHeT-TecTUpOBaHUE 0a30BBIX 3HAHUH :
[yae6. mocobue] / Kamamnnkos, Hukomnaii [TaBnosuy, H. M. KoxeBHHKOB. -
CIIO. [u mp.] : Jlans, 2009. - 149,[11] c.

2. 3ucman TI'.A. Kypc obmeit ¢uszuku : B 3-x T.: yueb. mocobue. T.2:
OnexTpuuecTBO U MarHeTusM / 3ucmad, ['mpm A6pamoBuy, O. M. Togec. -
7-e u3n., crep. - CII6.: Jlanp, 2007. - 352 c.:.

3. Hukepos B.A. ®u3mka gna By3oB. MexaHWKa M MoJeKkynapHaa ¢u3nKa
[2neKkTpoHHbIN pecypc] : yuebHUK / B.A. HUKepoB. — D/IEKTPOH. TEKCTOBbIE
AaHHble. — M. : Jawkos u K, 2015. — 136 c. — 978-5-394-00691-3. —
Pexxum goctyna: http://www.iprbookshop.ru/14630.html 4. Martebiiies A.A.

AtomHuas ¢usuka. Tom 1 [DnextponHbiii pecypc] : yaeOHOE nocobue /
A.A. MarpimeB. — OnekTpoH. TekcTtoBble naHHble. — CII6. : CanHkr-
[leTepOyprckuit monurexunueckuid yuusepcutet llerpa Benukoro, 2014. —
531 C. — 978-5-7422-4209-3. — Pexum JOCTyTIa:

http://www.iprbookshop.ru/43939.html
9. Ilepeyennb pecypcoB HH(GOPMANMOHHO-TEJTEKOMMYHUKAIIMOHHON CeTH

«HTEpHET», HEOOXOUMBIX JIJISI OCBOECHHSI THCIMILIHHDI.
1. ®enepanbubiii mopTan «Poccuiickoe oopasoBanue» http://www.edu.ru/
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®denepanbHoe xpanwnuine «EauHas koyuiekius Iu@poBBIX 00pa3oBaTEIbHBIX
pecypcosy http://school-collection.edu.ru/

TeopeTtuueckue cBefieHUs 1Mo PU3MKE U MOAPOOHBIE PEIICHUS TEMOHCTPAIIMOHHBIX
BAPUAHTOB TECTOBBIX 3aJlaHUM, MPEJCTABICHHBIX Ha caiite PocakkpenareHTcTBa
(www.fepo.ru).

®dusuka [DnexkTpoHHBIN pecypc]: ped. xypa. BUHUTHU. Ne 7 - 12, 2008 / Beepoc.
UH-T Hay4. U TeXH. uHpopm. - M.: [U3n-s0 BUHUTHU], 2008. - 1 351€KTpOH. ONT.
auck (CD-ROM). - 25698-00.

Poccutiickuit mopran «OTkpeiToro oopazoBanms» http://www.openet.edu.ru

Caiit  oOpa3oBaTelbHBIX pecypcoB JlarrocynuBepcuteTa http://edu.icc.dgu.ru
Nudopmarmonteie pecypchl HAy4YHOU OMOIMOTEeKN
Harrocynusepcutera  http://elib.dgu.ru (moctyn uepe3 mmardopmy Hayunoii
9JIEKTpOHHOM OubroTeku elibrary.ru).

denepaabHbIN LEHTP 00pa3oBaTEILHOIO
3akoHOmarTesnbcTBa. http://www.lexed.ru

www.affp.mics.msu.su

10.MeToanvecKkue yKa3aHus sl 00yYAIOIUXCH M0 OCBOCHHUIO TUCUMILIMHBI.

Buj yueOHbIX Opranu3anus JesTeIbHOCTH CTYI€HTa
3aHITHU
Jlekmus Hammcanue KOHCIICKTa JICKITUM: KpaTkKo, CXEMaTHU4HO,

MOCIIEA0BATEIbHO (PUKCHPOBATh OCHOBHBIC MMOJIOKEHHUS, BBIBOJIBI,
(bopMyIIMpPOBKH, 000OIIEHHNS; TOMEYATh BaXKHbIE MBICIIH, BBIJEIATD
KJIFOYEBBIE CJIOBA, TEpMUHBL. lIpoBepka TEpMHHOB, NMOHATHUH C
IOMOIIBIO  DHUMKIONEAWM,  CIIOBaped,  CIPaBOYHHUKOB  C
BBIMMCBHIBAHUEM TOJIKOBAaHMNM B TeTpajb. OO0O03HAUYUTH BOIPOCHI,
TEPMUHBI, MaTepUaj, KOTOPbIA BBI3BIBAET TPYIHOCTH, IOMETUTH U
TIONBITATBCA HAWTU OTBET B PEKOMEHAYEMOW jureparype. Ecim
CaMOCTOSITENIFHO HE yJaeTcss pa3o0parbcs B MaTepuale,
HE00X0oauMO c(opMyIMpOBaTH BOMPOC U 33JaTh MPENOJaBATEIIO
Ha KOHCYJIbTAIIMH, HAa TPAKTUYECKUX paboTax.

[Tpaktuuecku |[IpopaboTka paboueit mporpammsbl, yaensisi oco00€ BHHMaHHE
€ 3aHATHA |UEIsIM M 337a4aM CTPYKType M COJEPKAHUIO JIUCLUILIMHBI.
KoHncnektupoBanre UCTOYHUKOB. PaboTa ¢ KOHCIEKTOM JIEKIIHA,
MOATOTOBKA OTBETOB K KOHTPOJIbBHBIM BOIPOCAM, IPOCMOTP
PEKOMEHIyeMO JUTepaTypbl, paboTa ¢ TeKcToM. Pemenue
pacyeTHO-TpauUecKuX 3aaHui, perieHre 3a1a4 1o alropuTMy u

Ap.
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Pedepar |llomck  murepatypel  H COCTAaBJICHHE oubnuorpadumu,
UCIOJb30BaHUE OT 3 110 5 Hay4HbIX pabOT, U3JI0)KEHUE MHEHUS
aBTOPOB U CBOErO0 CYXJEHUS 10 BBIOPAaHHOMY BOIPOCY;
U3JIO)KEHUE OCHOBHBIX acmekToB mpoOiemsl. Kpome Toro,
IOPUBETCTBYETCSl IMOUCK HH(popMauuu 1o Teme pedepara B
NutepHere, HO ¢ 00s3aTENbHOM CCHUIKOM Ha WCTOYHUK, U
noJipa3yMeBaeTCcsl He TMpocTas KOMOWIALMA Marepuana, a
CaMOCTOSITENIbHAs, TBOpYECKas, aHajguTH4Yeckas pabota, ¢
BBIp2KEHUEM COOCTBEHHOTO MHEHHS IO paccMaTpUBaeMON TeMe U
IPaMOTHO C/I€TTaHHBIMU BBIBOJIAMU U 3aKJIIOYECHHUEM.

O3HAKOMUTKCS CO CTPYKTYpOH U oopMiieHueM pedepara.

[TonroroBka k |[Ipy moaroroBke K 3K3aMeHy HEOOXOJUMO OPUEHTHPOBATHCS HA
HK3aMEHY |KOHCIIEKTHI JIEKIUH, PEKOMEHIYEMYIO JIUTEPATYPY U AP.

CamocTosiTesibHAsi pad0Ta CTYJIEHTOB peajn3yeTcs B BUjae:

. MOJATOTOBKY K KOHTPOJIBHBIM paboTaM;
. MOJITOTOBKU K CEMUHAPCKUM (TIPAKTHUECKUM) 3aHATHSAM;
. odopmiieHHUsT JTabOPaTOPHO-TIPAKTHIECKUX PAOOT (3amojiHeHHe TabJIuil,

peleHne 3aa4, HalMCaHue BHIBOJIOB);
. BBITIOJIHEHHUS WHIUBUYAIbHBIX 3aJJaHUH  TI0  OCHOBHBIM

TEMaM OUCIHHUIIIINHBI,

. Harnucanue pedepaToB 1o npodiaemam aucuuruiuabl 'dusnka atoma'.
. 00s3aTeNbHOE MOCEIICHHE JIEKIMI BEAYIIEr0 MPEeno1aBaTes;
. JEKIIMM — OCHOBHOE METOJANYECKOE PYKOBOJCTBO MPH HU3YUYEHUH

JTUCIUTUINHBI, HanOoJIee ONTUMAIbHBIM 00pa30oM CTPYKTYpUPOBAHHOE U
CKOPPEKTUPOBAHHOE HA COBPEMEHHBIN MaTEpHUAalL;

¢ B JICKIIMH FJIY60KO u HOI[pO6HO, APTYMCHTUPOBAHO U MCTOAOJIOTUYCCKHU

CTPOTO PacCMaTPUBAIOTCS TJIaBHBIC MPOOJIEMBI TEMBI,

. B JICKIIMHM JTAIOTCS HEOOXOJIWMBIE pa3HBbIC IMOIXOIbI K HCCIIEIYEMbIM
npoObJiemMam;

. MOJTOTOBKY M aKTUBHYIO pab0OTy Ha 1a0OPAaTOPHBIX 3aHATUSIX;

. MOATOTOBKAa K JIAOOPATOPHBIM  3aHATHAM BKIIOYAeT MPOPAOOTKY

MaTepHUayoB JEKIHUA, PEKOMEHJOBAaHHOW YUEOHOU JTUTEPATYPHI.

11.ITepeyenr  MHPOPMAUMOHHBIX  TEXHOJOIMHA, HMCHOJb3yeMbIX  IMPH
OCYIIeCTBJIECHMH 00pa30BaTeJIbHOIO Ipolecca MO0 AUCHUIUIMHE, BKJIKYAS
nepevYeHb IMPOrpaMMHOr0 odecnevyeHuss ¥ HHPOPMANMOHHBIX CIHPABOYHBIX
CHUCTEM.
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UreHue JEeKUMH C UCHOJB30BAHUEM MYJIBTUMEIUUHBIX MPE3EHTAIUM.

Hcnonn3oBaHue AHUMHPOBAHHBIX UHTCPAKTUBHBIX KOMIIBIOTCPHBIX I[CMOHCTpaHI/Iﬁ

Y NIPAKTUKYMOB-TPEHHUHIOB I10 PALY Pa3AeioB JUCIUILINHBI.

12.0nucanue MaTepuaJIbHO-TEXHNYECKOM 0a3bl, HEOOXOAUMOM I

OCYHICCTBJICHUA Oﬁpa3OBaTeHBHOI‘O npouecca mo 1MCUMIIIMHE.

3akperuieHHe  TEOPEeTHYECKOro  Marepuaiga W [puoOpeTeHue
NPAKTUYECKUX HABBIKOB HCIIOJIB30BAHUS alMapaTypbl s MPOBEPKH
GU3MYECKUX 3aKOHOB OOECTIEYMBAETCS J1A0OpaTOpUsIMU (HU3HIECKOTO
npakTuKkyma — 2 jao.

[Ipy mpoBeneHMM 3aHATHM MCIOJB3YIOTCS KOMIIBIOTEPHBIE KIIACCHI,
OCHAIIEHHBIE COBPEMEHHON KOMITBIOTEPHON TEXHUKOU.

[Ipu n3n0KEeHNH TEOPETUUECKOT0 MaTepHUala UCIOJIb3y€eTCs JIEKITMOHHBIN
3aJ]l, OCHAIEHHBbI MYJIbTUMEIUA NPOEKIHMOHHBIM OOOpYJOBaHUEM U
WHTEPAKTUBHOU JTOCKOM.

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

obme#t puszuku Y.
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