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AHHOTAUMH JUCHUIINH (MOIYJIel) yueOHOro mjiaHa.
Oo6s13aTeIbHas 4acTh

1. Mecro aucuuminuusl B crpykrype OIIOIL. Incuunnuna «Prus3ukay BXOAUT B
00s3aTeNbHYI0 YacTh, (yHIaMEHTaIbHBIA MOYJIb 00pa30BaTEIbHONW MPOTPaMMbI
OakaniaBpuata no HamnpasieHuio 35.03.08 BoaHble 6uopecypchl U aKBaKyjlIbTypa U
ABJSIETCS ~ OOsI3aTeNIbHOM  JAMCHUIUIMHOM.  JucuMruinHa — peanu3yercs  Ha
ouosiornyeckoM (pakynbTeTe Kadeapoit oouien Gu3nky.

2. Heap m3ydeHusi JTUCHMILUIMHBI. [lensiMu ocBoeHUs] TUCHMIUIMHBL «DU3UKa»
SBIIAIOTCS: TOJIydeHHE Oa30BbIX 3HAHUW MO pa3IUYHBIM pazienam (QU3MKH, a
Takke (OpPMHUPOBAHUE Yy CTYACHTOB CUCTEMbI 3HAHHMM MO OOMIEH KiIacCHUYeCKOu
(IOKBAaHTOBOM, HEPENATHUBUCTCKOMN) (¢U3MKEe, B YaCTHOCTH, [0 MEXaHHKE,
MOJICKYJIIPHOUN (PU3UKE, IIIEKTPOMArHETU3My M ONTHKE, MO CTPOSHUI0 aToMa U
TBEPJABIX TEJd, MO CBS3U MEXAY IKOJIOTHEH M (PU3UKOW, YMEHHHA KaueCTBEHHO U
KOJIMYECTBEHHO AaHAJIM3UPOBATh CUTyallud, (QOpMUpPOBAaHWE YMEHUN peIiaTh
3a7a4l U CTaBUTh MNPOCTEUIIHMI SKCIEPUMEHT, HCIOJIb30BaTh KOMIIBIOTED MJIS
MaTEMaTUYECKOr0 MOJEITUPOBAHUS MPOIECCOB, HEOOXOANUMBIX NIJii MIOHUMAHUS U
JaJbHEUIIEeT0 N3YUYEHHUS PA3IMYHBIX 00J1aCTe €CTECTBO3ZHAHUS.

3. Kparkoe coaepxxanne aucuMILUIMHbI (MoayJsi). ConepkaHue TUCHUILIUHBI
OXBaTbIBAET KPYr BONPOCOB, CBSI3aHHBIX C KYpcOM (DHU3UKH ISl BOJHBIX
OMOpEeCypCOB U aKBaKyJIbTYpHI.

4. Komnerenuuu, ¢opmupyemMbie B pe3yJbTarTe OCBOCHUS YyUeOHOU
AUCUMILTUHBI:

OIIK-1. CnocobeH pemaTh TUIOBBIE 3a7aud MPO(ECCUOHATIBHOU AESTeIbHOCTU
Ha OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB MAaT€MaTHYECKUX, €CTECTBEHHOHAYYHBIX U
o01menpo@ecCHOHANIbHBIX ~ JUCUUIUIMH C [PUMEHEHHEM HWH()OpMalMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

IIK-4. CnocoOeH NmpUMEHSTh COBPEMEHHBIE METOJbl HAyYHBIX HCCJICAOBAaHUU B
00J1aCTH BOJAHBIX OMOPECYPCOB U AKBAKYJIBTYPHI.

5. O6masi TPpya0eMKOCTh AUCHUILUIUHBbI. OObEeM IUCHUIUIMHBI COCTaBJISIET 3
3auyeTHBIX eauumil, 108 akageMuuecKknx 4acos.

6. @opmbl KOHTpPOJIs. [IpoMexyTOUHAs aTTeCTalMs — SK3AMEH.

JuctunianHa HanejaeHa Ha (HOPMHUPOBAHHME CIEAYIONIMX KOMIETEHIUN
BBITTYCKHUKA: oowenpogheccuonanvruix: OIIK-1; npogheccuonanvrovix: 11K-4.



IIpennogaBanne OUCHUIUIMHBI TNPEIYCMAaTPUBAET MPOBEACHHUE CIEAYIOIIMNX
BUJIOB YYEOHBIX 3aHATUU: JeKyuu, npakmuuecKkue, 1aOOpamopHvle 3aHAmMus U
camocmosamenvHas paboma.

Pabouast mporpamMmmMa  AMCHMIUIMHBI — TNpPEIyCMAaTPUBAET  IPOBEACHHE
CIENYIOIIMX BHUJIOB KOHTPOJSL YyCIieBaeMOCTH B (OpME KOHmMpOabHAs paboma,
KOJIIOKBUYM U Np. U IPOMEXKYTOUYHBIM KOHTPOJIb B POpMeE IK3aMmeHa.

O0beM JUCIHHUITIIINHBI 3_33‘ICTHBIX CIWHUIL], B TOM YHUCJIC B aKaACMHUYCCKHUX
gacax I10 BuaamM y‘{C6HBIX 3aHATUHN

YueOHble 3aHATUS dopma
KonrtakTHag padoTa 00yYarOIHXCS C CPC, .
. 13 HIX 5 Ton OM aTTecTauuu
S Jlexuuu laGoparop  [[Ipakruuec e (zauer,mudpde
o
E 5 o HbIC 3aHITUS [KHUE 3aHATUA peHIIMPOBAH
O 8 5 JK3aMEH .
A 2 HBIM 3a4eT,
JK3aMEH
2 1108 |50 26 12 12 22 36

1.11leam ocBOeHMSI TUCIHUIIJIMHBI
B mnpouecce u3ydeHUss M OCBOEHHUS 3aKOHOB (PU3MKU BbIpaOATBHIBAOTCS
HaBBIKM M YMEHHUS II03BOJIIOIIME OCMBICIUTL U CMOJEIMPOBATH IPUPOIHBIC
SIBJICHUS B JIAOOPATOPHBIX YCIOBHSIX.
JlaHHBINM KypC OnUpaeTcs Ha TaKUe JUCLUIUIMHBI, U3YYCHHBIE CTYACHTaAMU PaHee,
KaK MaTeMaTuka U (pu3HKa CpeHUX IIKOJ.

B ycnoBHsX MHTEHCHBHOTO Hay4yHO-TEXHHUYECKOIO Mporpecca U TpeOOBaHUS
pPE3KOro TOBBIIIEHUS YPOBHSI E€CTECTBEHHOHAy4yHOro oOpa3oBaHHUs TpeOyer
U3y4YE€HHE IUCLUIUINH, COCTaBISIONMX (PyHAAMEHT COBPEMEHHOIO yueHHUs 00
OKPY’KaroIlleM MHpE.

N3yuenne (Qu3uku pacmmpser oOIMNA KPYyro3op, pa3BUBAET KPUTUYECKHM
IIOAXOJ] K aHAJ3y HE TOJIbKO SIBJICHUM B XKUBOW U HEXUBOW IPUPOAE, HO U
3aKOHOMEPHOCTEW pa3BUTHUs OOIIECTBa.

[Ipu mpoxoxaeHun Kypca (U3UKH HACH KIACCHUYECKOW M COBPEMEHHOM
Gu3MKN paccMaTpUBAIOTCA B KoMIuiekce. M3ydeHue TeopeTHUecKHX BOIPOCOB
(GU3MKK, KOTOpPhIE B OCHOBHOM COCpPEJOTOYEHBI B JIEKIIMOHHOM KYypcCe,
JOTIOJHSAIOTCST pabOTOM CTYJIEHTOB B (hU3MYECKON J1abopaTopuu, Ha CEMUHApax,
CaMOCTOATENbHON pabOTOM, a TAK¥KE y4aCTUEM B KPYKKAX.



Heab pucuumianabl:  LensMu ocBoeHUS UCHUILIMHBI « DU3UKaY SBISIOTCS:
nojyuyeHue O0a30BbIX 3HAHWM 10 Pa3IUYHBIM pazjaeiaMm (U3MKH, a TakKkKe
dbopMupoBaHUE Yy CTYJICHTOB CHCTEMbl 3HAaHMH II0 OOIIEH KJIacCHYECKOU
(IOKBAaHTOBOM, HEPEIATHUBUCTCKOM) (U3MKE, B YaCTHOCTH, [0 MEXaHHKE,
MOJICKYJIIPHOUM (PU3HKE, DJIEKTPOMArHeTHU3My M ONTHKE, IO CTPOCHUIO aTOMa U
TBEPABIX TEJ, TO CBS3M MEXAY MAaTeMaTHKOW W (DU3WKOW, HCIOIH30BaHUU
MAaTEMAaTHYECKUX METOJOB B €CTECTBO3HAHWHU, A TAK)KE YMEHUU KAYECTBEHHO H
KOJMYECTBEHHO aHAJIM3UPOBATh CHUTyallud, (QOPMUpPOBAHUE YMEHUN peIiaTh
3a7]ayd ¥ CTaBUTh MPOCTEHIINNA SKCIEPUMEHT, HCIOJIb30BaTh KOMIBIOTEp IS
MaTeMaTHYECKOr0 MOJICTUPOBAHUS IMPOIECCOB, HEOOXOAUMBIX JIJIsi TOHUMaHUS U
JAJbHEUIIETO U3YUYEHHUS Pa3IMYHBIX 00JIaCTe €CTECTBO3ZHAHUS.

3axaum IUCIUIIINHDI:

e chopmMupoBaTh MOHUMAHHUE POJU (U3MKU B ECTECTBEHHOHAYYHOM
00pa30BaHUU CTICIUATUCTA;

® [IOKa3aTh MHTErpauoo (QU3NKO-MaTEeMAaTUYeCKUX 3HAHUW U POJIb
MaTeMaTuKu B (hOpMHUPOBAHUU 0A30BBIX 3HAHUH MO (PHU3HUKE;

® O03HAaKOMHUTH C OCHOBHBIMHU MOHSITUSIMH, ONPEICIICHUSIMU, BEIUUMHAMU
Y €IMHULIAMU UX U3MEPECHUS;

e o0ecrneuynTh YCBOCHHE OCHOBHBIX IMPHUHIMIIOB OINUCAHUS SIBICHUU U
IIPOLIECCOB: YPABHEHU IBUKECHUS, MTOJICH CUJI, YDABHEHHUN COCTOSHUS,

e chopmupoBaTh MpeaCTaBICHUE O 3aKOHAX COXPAHECHHUSI B (PU3HKE;

e J1aTh oOulee MPEACTaBICHUE O pa3IMYUU OINUCAHUA JABYX THUIIOB
00BEKTOB MPUPOJIBI — KOPITYCKYJISIPHBIX U BOJTHOBBIX;

® O3HAKOMWTH C PEIICHUEM YPABHEHHUM IBUKEHUS HA KOMITBIOTEPE;

e chopmMupoBaTh OCHOBHBIE yMEHHS W  HaBBIKH  pabOTBI  C
U3MEpPUTENbHBIMU ~ UHCTPYMEHTaMU H  Ipubopamu, 00paboTKu
pe3ynbTaToB  JabOpaTOpHBIX pabOT W MX aHaliu3a, pPeIICHUs
OPUKIAAHBIX  3a7ad, MPUMCHCHHsS (U3WUECKHX 3aKOHOB IS
O0OBSICHEHHI MPUPOJTHBIX MPOTIECCOB U SIBJICHUIM.

2.MecTto qucuuniauebl B cTpykrype OIIOII 6akanaBpuara
Hucuunnuaa «®u3dnka» BXOAUT B o00s3areiabHyl0 4YacTh bioka 1
00s13aTeIbHBIX JUCIMIUIMH U SBJISIETCS 00s3aTEIbHON SISl U3YUYEHUS.

Jna uzyuenuna oucyunaunvt « Qusukay cmyoeHm 001HCeH 3HAMb: OCHOBHbBIC
MOHATUS U METOJbl MATEMAaTUYECKOTO aHaln3a, JIMHEWHOU anreOphl, TUCKPETHOU
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MaTeMaTuky; muddepeHnnanTbHoe U HHTETPATbHOE MUCUHUCIICHUS, TAPMOHUIECKUN
aHanu3; JuddepeHnnanbHble  ypaBHEHMs; YMCIIEHHbIE METOHbl;  (DYHKIMH
KOMILJIEKCHOTO ~ TEPEMEHHOI0;  3JIeMEHThl  (YHKUMOHAIBHOTO  aHaJM3a;
BEPOSITHOCTh M CTATHCTHUKY; CIIyYalHbIE MPOLECCHI; CTATUCTUYECKOE OLECHUBAHUE
U TIPOBEPKY THUIIOTE3; CTATHCTHYECKHE METOJBI 00PaOOTKH IKCIIEPUMEHTATBHBIX
JAHHBIX; MaTeMaThudeckue wmetonbl B Ouwonormu. [lonsarue wuHpOpManuu;
IpOrpaMMHBIE CpPEACTBA OpraHM3alUUd HWH()OPMALMOHHBIX MPOLECCOB; MOJIEIU
peleHus GyHKIIMOHATBHBIX u BBIYMCITUTEIbHBIX 3a/ay; S3BIKU
IpOrpaMMHUpPOBaHMs; 0a3bl JAHHBIX; JIOKAJbHbIE W Ti00aibHble ceTh OBM;
METO/Ibl 3aIUTHI HHPOPMALIUH.

Onucanue JOrH4eCKOM M COACPKATEIbHO-METOAUYECCKON B3aUMOCBA3M C
apyrumu yactamMu OINOII (nucuumianHamu, MOIYJISIMH, IPAKTHKAMMU)

SBnsiAch CaMOCTOATENHbHON Y4YeOHOW NUCIMIUIMHON, Kypc (u3uku, HE
OTOpPBaH OT JAPYrux AUCIUIUIHH. HaoOopoT, CyIiecTByeT MEXAUCIUIUTMHAPHAS
cBsi3b. Hampumep, ucropuss (¢Gu3MKkd, KaK HAyKH, JaeT MHOTO MPEKPaCHBIX
MIPUMEPOB TAKOTO PO/IaA.

N3ydeHune cTpoeHus BellecTBA B Kypce (M3UKHU MOJBOJUT K MOHUMAHUIO
CTPOECHHS U CHOCOOOB MCCIEAOBAaHUS KPYIHBIX OMOMOJIEKYI, (pyHIaMEHTAIbHbIX
MOJIOKEHUN MOJIEKYJISIPHONU OMOJIOTHH, TEHETHYECKOTO KOJa U T.JA. DTO CONMKaeT
Kypc QU3HMKHU U KypChl 001el OMOJIOTUN U TEHETHKHU.

Huxe cnenyroT HEKOTOpBIE pa3bACHEHUS, KOTOPBIE SIBIISIIOTCS BaXKHBIMU JIJISI
MOHMMAHMS TOTO, KaKue YUCTO (U3UYECKHE MOMEHTHI OCOOCHHO OTMEYaeTCs Mpu
MPOXOXKJEHUU TOT'O UM MHOTO pasjiena.

B Teme "Kunemamuka' mnoKa3bIBalOTCS MHOrooOpasue HCIHOJIb3YyEMbIX B
buU3MKe CUCTEM KOOPJWHAT, KaK MPOUCXOJMUT IEPEeX0] OT OMUCAHMS JIBHXKCHUS
MPOCTEHIIEro Tejla - MAaTepPUAIIbHOM TOYKH - K ONHCAHUIO MOBEACHUS CIIOKHBIX
CHUCTEM.

Baxueitmieli yacteto "Junamuka’ aBisitoTcs pa30op ypaBHEHUS TBUKEHUS B
HBIOTOHOBCKOM (hopMe B JIEKapTOBOM CHUCTEME KOOPAMHAT U JEMOHCTpalUsl €ro
pelleHusl Ha psje MPOCTHIX MPUMEPOB: 3aMEIJICHHE JIBUKEHUSI MaTepUaIbHbBIX
TOYEK IOJT ICUCTBUEM CYXOTO U BA3KOIO TPEHUA U T.JI. DJIIEMEHTAPHBIX 3HAHUN 110
MaTeMaTHYECKOMY aHaln3y, KOTOPhIMU CTYACHTHI OOJaJaroT, JJIsi 3TOTO BIOJHE
JIOCTaTOYHO.

[Ipu GopMynupoBaHWU 3aKOHA COXpPAHEHUS WMITYJIbCa HAJ0 TMOJYEPKHYTh,
YTO ATOT 3aKOH SBIIETCS Oosiee 0oOmMM, YeM TpeTud 3akoH HploToHa, W
BBITIOJTHSIETCSI, B YACTHOCTH, U B KBAHTOBOW MEXaHUKE, TJI€ MOHATHE CHJIbI TE€PSET
cBoi cmbici. Crenyer Takke OOpaTUTh BHUMaHHE Ha TO, UYTO BBEJIEHUE
(U3MYECKO BEIMYMHBI - UMITYJIbC - TMO3BOJSET 3amucarh IudQepeHiraibHbIe
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ypaBHEHUS IBWKEHUS KaK JJIi MaJIbIX, TaK M JUIT OOJIBIIUX CKOPOCTEH B €AMHOU
dbopwme.

I[Ipu wu3yuenun pasznena '""Konebanusa wu eonamwt’” 110q4epKUBACTCSA
pacnpocTpaHeHUe 3TOr0 BUa ABMKEHUS B AKUBON IPUPOJE, MPUBEIS JOCTATOUYHOE
YUCJIO MPUMEPOB (YaCTOTA I1ara 4eJI0BEeKa, ’)KUBOTHOTO U T.1I.).

B pazmene ""Inemenmuvr mepmoounamuxu' ciemyer ynaeauTh 0co0o0e
BHUMAHUE TEPMOJAMHAMUKE OTKPBITHIX CUCTEM, YTO SIBJISIETCS NPUHIUIHAIBHO
BAKHBIM I TOHMMAaHUS JKU3HENEATEIIbHOCTH KUBBIX OpPraHU3MOB M HX
B3aMMOOTHOIICHUS] C OKpYy»Karolieil cpemoi. 37ech HAJO0 JOCTATOYHO MOAPOOHO
OCTaHOBHUTHCS Ha cdepe NPUMEHHMOCTH BTOPOTO Hauyajga TEPMOJAMHAMHUKU K
KUBBIM OpraHu3mam, Ha TeopeMe IIpuroxkvHa, Ha €CTECTBEHHOM BHEAPECHUU
(bu3nYeCKUX B3IJIAI0B B OMOJIOTHIO.

3a OCHOBY UBJIOXKEHHUS paznena ""Inexkmpuueckue u maznumnole a61eHun’’
Oepercs MHTETpaibHbIC YpaBHEeHUs MakcBena s BakyyMa. BHagane BBOAUTCS
dopmyna lNaycca, onmpasce Ha 3akoH KynoHa s B3aMMOJEHCTBUS TOUCUYHBIX
3apsioB. [locne aToro ormevaercs, uto Gopmyna ["aycca siBisieTcst 6oiee 001IeH,
TaK KaK COXpaHseTcs M B JUHaMuKe. HemocpeacTBEHHO Kak pe3yJibTaT ONBITOB
dapajiess MOKHO BBECTH W YpPaBHEHHE O IUPKYJSIIIUM BEKTOpa HANPSKEHHOCTU
MarHuTHOro noJist u Jp. [IpakTuka mMokas3pIBa€T, YTO MOCJE ATOTO MOCTYIUPOBAHUE
Ja)Ke IOJHOM CUCTEMBbl ypaBHEHMM MakcBeiia y)Ke HE BbI3BIBACT 3aTPYIHECHHMU
JUIL BOCHPUATHS MX CTyJleHTamu. llosiBleHre MarHuTHOTO TONSl CJEAYeT
paccMaTpHuBaTh C PEASTUBUCTCKOU TOUKH 3PEHUS.

OcHOBHOE BHHUMAaHUE B Teme ''Inekmpoounamuka’ cienyer yAenuThb
n3ydyeHuro AS(QPEKTOB, CBS3AHHBIX C JBUKEHHUEM 3apsAJIOB U IEPEMEHHBIMU
AJEKTPUUECKUMU TOKaMH. OTH A(QPEeKThl HaA0 MPOJEMOHCTPUPOBATH Ha
JOCTAaTOYHO OOJIBIIOM YHUCJIE MPUMEPOB. 3aBEpLIAETCS TeMma J0Ka3aTelIbCTBOM
BO3MO>KHOCTH CYIIECTBOBAHUS AJIEKTPOMArHUTHOIO TOJISI KaK CaMOCTOSATEIbHOU
CyOCTaHIIUM U TTOCJI€ OTKIIFOUEHUS TOKOB U UCUE3HOBEHUS 3apsJIOB.

[Tocnenusas yacte paznena '"Inekmpuueckue u macHummHvle A61eHun’’
ABJISICTCS. HEMOCPEACTBEHHBIM BBEICHUEM K pazaeny "'Iaekmpomacnumnoe
uzayyenue u onmuka'’

BaxueiimuM pasznenom kKypca sBIsieTcsl pasnen '"Inemenmsvt yuenusa o
cmpoenuu eeujecmea’’. B 3T7oM paznene nocie U3JI0KEHUs IKCIIEPUMEHTAIbHBIX
(GbakToB, TPHUBOIAIIMX K HEOOXOAMMOCTH BBEJICHMUS BOJHOBOTO OMHMCAHUS
MOBEJCHUS MUKPOYACTUIl, U HEKOTOPHIX OCHOBHBIX TMPUHIIMIIOB MOAPOOHO
paccMaTpHUBaeTCsl PEIICHHE 3ajlayd O YacTUIE B OJHOMEPHOM MMOTECHIHAIbHOM
AIIUKE Ha OCHOBE crarnuoHapHoro ypaHeHus Illpegunrepa. Omnupasicb Ha
pelieHne 3Tou 3a4auu, Aanee oO0CYKIalTCs YCIOBUS BO3MOYKHOCTH HaOJIOICHUS
KBAHTOBBIX SIBJICHUH. B couerannu ¢ npuHuminoMm Ilaynu 310 naeT BO3MOXKHOCTH
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OOBSCHUTHh TIOSBIICHWE TMPOCTPAHCTBEHHBIX (QopM Mosiekyn. Dopmyiny mis
YpOBHEH 3HEpPruM B aTOME BOAOPOJIa JaeTcsi O€3 JOKa3aTelbCTBA, TaK KaK BHIBOJ
ee Ha ocHOBe ypaBHeHus lIpeaunnrepa cioxeH.

B cBsi3M C TOSBICHUEM J1A3€pHOI MeEXHUKU HEOOXOJUMBIM SBIISIETCS
MOMYEPKHYTh TOHATAS O HOPMAJbHO W WHBEPCHO 3aCENEHHBIX cpenax, 00
YCUJIEHUU CBETa IMPH MPOXOXKACHUU €ro Yepe3 MHBEPCHO 3aCENICHHYIO Cpely U O
MPUHITUTIAX IEHCTBUSI ONITUYECKUX KBAaHTOBBIX TEHEPATOPOB.

OrpaHuyeHHBI JIMMHUT BPEMEHU TIO3BOJISET BBIMOJHUTH HACTOSIIIYIO
porpamMmy JIMIIb MPU YCIOBUM HMCHOJB30BAHUS Pa3HOOOPA3HBIX METOJIUYECKHUX
dbopm momaum wmarepuana ciaymarensiM. OnHoOW u3 Takux (OpM  SBIAIOTCS
conpogodcoaemvie  OEMOHCMPAUUAMU  HAMYPHLIX U KOMHbIOMEPHBIX
IKCHEPUMEHMO6 NpaKmuuecKue 3aHAmus, Ha KOTOpbIE CJEIyeT BBIHOCHUTH
HEKOTOpbIe MPOOJEMHBIE 3aJladl W BOIPOCHI, HE TpaTsi BPEMEHHM Ha DEIICHUE
PSAIOBBIX TPEHUPOBOYHBIX 3a/1a4.

B pamkax s1abopamopnozo npaxmukyma MCTONB3YETCSl YMEHHUE CTYACHTOB
MIPOU3BOJNTH PACUEThl C TIOMOIIBIO CPEJCTB BBIYUCIUTEIBHOW TEXHUKH. ITO
MO3BOJISIET CYIICCTBEHHO MPHUOJM3UThL YPOBEHb CTATUCTUYECKOW KYJIBTYPBI
00paboTKH Pe3yJIbTaTOB U3MEPEHUI B MPAKTHUKyME K COBPEMEHHBIM CTaHAApTaM,
NPUHATBIM B HayKe W TPOU3BOJICTBEHHOW NEATENLHOCTH. Ha 3THX 3aHATHAX
CTyZIeHTHI yke Ha | kypce mpuoOpeTatoT onbIT oO1ieHuss ¢ 9BM u ncnonp3oBanus
CTATUCTUYECKUX METOJI0B 00pabOTKH pe3yabTaTOB HAOIIOJECHUMN, YTO COBEPIIICHHO
HEOOXOMMMO JUisi paboThl B CHEIUATIBHBIX YyYE€OHBIX W TPOU3BOJCTBEHHBIX
1abopaTopusX.

Ha camocmosamenwvnyro pabomy CcTyneHTOB BBIHOCATCS TepepaboTka
MaTepuajoB JIEKIIMA W CEMUHAPCKUX 3aHSATUN, TOJATOTOBKAa K JIabOpaTOpPHO-
MIPAKTUYECKUM 3aHATHSAM M 00pabOoTKa MX PE3ylbTaTOB U COCTABJICHHE OTYETOB,
pelieHue 3aa4 u3 npearaemMoro kadeapoun crucka.

B kauecTBe caMOCTOSTENBHOW pabOTBl MOXKET OBITh PEKOMEHOBAHBI
HaIlMCaHWe OJHOTO- JABYX (3a ceMmecTp) pedepaToB MO TeMaM OJU3KUM K POIY
Oynymield NesTeIbHOCTH CTYACHTOB W CBS3aHHBIM C NMPUMEHEHHEM (PU3NUYECKHUX
prOOPOB WK OOIITNX 3aKOHOMEPHOCTEH.

Oceoenue oOucyunaunvl «Puaukay A6IAemMcs  Kak npeouiecmeyioujee Ois
o0bwenpopeccuoHanrbHbIX OUCYUNTIUH U PeuleHUs NPOGeCCUOHATbHBIX 3A0ad.
Hucyunnuna uzyyaemcs na 1 xypce 6o 2cecmecmpe.



3.Komnerenuuun oOy4yawuerocs, ¢(opmMupyemble B  pe3yJbTare
0CBOEHUSA
Ilpounecc w3ydeHusi MCHUIVIMHBI HampaBjeH Ha (opMupoBaHue
AJIEMEHTOB cleayromnx komnereHui B coorserctuu ¢ ®I'OC BO no nanHomy
HaIPABJICHUIO:
Kopn HaumenoBanue Koa n PesyabTarbl
KoMmme | o0menpogeccuoHAILHON | HAUMEHOBAHHE o0y4eHust
TEHUH | KOMIEeTeHUUH HHAUKATOPA
" AOCTHKEHUS
o0menpodeccuona
JbHOM
KOMIIeTeH UM
BbINYCKHUKA
OIIK1 | Cnocoben pemats | MJ1-1 OIIK1 3Hamp: —
TUTIOBBIC 3agauu | Ucnonb3yer 0 MHO2000paszuu u
npodeccuoHaAIbHON OCHOBHBIE 3aKOHBI | eOuUHCmEe
JESITEILHOCTH HAa OCHOBE | €CTECTBEHHOHAYYH | #CUBOMHO20 MUpA,
3HAHUM OCHOBHBIX | bIX AUCHUIUIAH JJISl | 9MAnax e2o
3aKOHOB MaTE€MAaTHUYECKHUX, | PEIICHUs 960110YUU, NPABUIA
€CTECTBEHHOHAYYHBIX W | CTAaHIAPTHBIX 3a1a4 | pabomsl ¢
obmenpodeccnoHanbHBIX | B 00JaCTH BOJHBIX | MUKDOCKONOM,
JACIATLTAH ¢ | buopecypcoB U | OCHOBbL
MIPpUMEHECHUEM aKBaKYJbTYpPbl npenapuposanus
nH(popMaImoHHO- HCUBOMHDLX,
KOMMYHUKAIIMOHHBIX ymemp: —
TEXHOJIOTUI 80CNPUHUMAMD,
aHaIU3UpPOB8amby,
cucmemamusuposams
u 0bobwamo
NOJIYYEeHHYIO
ungopmayuu,
paziudams
HCUBOMHDIX,
OMHOCAWUXCSL K
Pa3IUYHbIM
cucmemamuydecKum
epynnam u
onpeoensams
BANCHEUUUUX
npeocmasgumerell;
enaoemp: —

HABLIKAMU AHANU3,
cunmesa, CPAasHeH sl
u 060bwenus,




HABLIKAMU AHANU3A,
CpasHeHus U
onpeoenenus U080

NPUHAOIEHCHOCTU
HCUBOMHDIX.
IK-4 | Cnocoben npumensats | UTTK-4. 3naem:
COBpPEMEHHBIC meTonsl | [Ipumensier cospeMmeHHble
HAYYHBIX HCCJICIOBAHUN B | COBPEMEHHBIC Memoobl HAYYHBIX
obnactu BOJIHBIX | METOJBl ~ HayUYHBIX | UCCIe008aHUlL 8
ounopecypcos U | HICCNIEIOBAaHUN B | oOnacmu 600HbIX
aKBaKyJIbTYPBI o0jacTd  BOJHBIX | Ouopecypcos u
OouopecypcoB U | akeaxkyivmypwvl 0
aKBaKyJbTYPBl IS | onpeoeneHus ux
ONIPENEIICHUsT  MX | 3anacos Ymem:
3aI1acoB. camocmosmens Ho

oceausamo
OONOJHUMETIbHYIO
Jqumepamypy no
VUEOHOU OUCYUNIUHe
U nPo8oOUMb
HayyHvle
UCCe008anus8
aKeaxyibmype
Braoeem:

HagvlKaMU pabomol ¢
1aO0pamopHbuIM U
noJie8biM
0bopydosanuem,
8e0eHUs.
O0oKyMeHmayuu o
HAOI00eHUsX U
IKCNepUMeHmax

4.00beM, CTPYKTYpPA U COIepPKaAHNE TUCHUIIHHBI (MOIYJIs1)
4.1.00peM OUCHHMIUIMHEI COCTaBIIICT 3 3aueTHBIX eauHmI], 108 akameMuuecKux

qacCoOB.

4.2.CTpyKTypa TUCUMILUIUHBI:
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Ha3Baunus pasaeiion
H TeM

Bcero

Buabl yuyeOHbIX 3aHATHI

AyIMTOpHBIE 3aHATHS, B
TOM YHCJIe

Jlek-
110701

HpakTuu
3aHATHA,
ceMHUHap

bl

Jladopa
TOPHBbIE
padoThI

Camoc
TOATEJI
bHasl

padora

IIpomexy
TOYHBIN
KOHTPOJIb

Mopyas |. Mexanuka, MmoseKyJspHasi pu3nka, 3JIeKTPOMarHeTu3M

1. BBenenue.
KunemaTnka n
JHUHAMHKA
MaTepHaIbLHOMI
TOYKH

2

1

1

Joxaan

Jlom.

3agaHune

2.Buabl cuii. PaGora
U SHEprus

Pedepar

3. /IBH:keHHE
TBEPAOIo0 TeJia.
Hedopmanus e

KosokB
UYM

4.MexaHuka
JKHAKOCTEH U ra3os.

Camocr.

padora

5. KunemaTtuka u
JAMHAMUKA
MaTepHaIbLHOMI
TOYKH.

6. Ynpyrue BOJIHBI U
3ByK. PaBHOBecCHbIC U
HEpPaBHOBECHbIE
COCTOSIHUA BelleCTBA

7.MoJiekyJasipHO-
KMHeTHYecKast
Teopusi. SIBjaeHust
nepeHoca

8.1 u Il Hauaso
TEePMOAUHAMUKH

9. PeajibHbI€e ra3bl.
MoJiekyasipable
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CHJIBI B ‘KHIKOCTHX

10.91exkTpocTaTu4ec
KOe IoJie.
Ilorennuan n
Pa3HOCTH
MOTEHIMAJIOB.
IHocTostHHBIM
JIEKTPUYECKHUI TOK.

11.2/1eMeHTBI 30HHOM
TEOPUH
MPOBOAMMOCTH

12.Iu31eKTPUKHU B
IJIEKTPHUYECKOM I0JIe
DJIeKTPUYECKUH TOK
B razax

13.MaruuTHoOe moJie.
MarbmeTuku

14.971eKTPOMATrHUTH
asi HHAYKIHS U
MepeMEeHHbIH TOK

15.971eKTpOMArHUTH
ble KoJIeOaHUusA U
BOJIHBI

Bcero 3a 1 moayJn:

36

16

6

6

8

Moayas 2. OnTuka, aToOMHAas U siiepHas pusuka.

1.'eomeTpuveckast
ONTHKA,
uHTepdepeH s
cBeTa, Andpakuus
CBETa, NOJISIPU3ALHS
cBeTa.

9

3

1

2

4

2. TenaoBoe
U3JIy4YeHue,
B3aUMOJAeHCTBHE
U3JIyYeHHUS ¢
BelllecTBaMM

3.Ctpoenne aToma
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4.CTpoeHue u 9 3 2 1 3
CBOIICTBO siiep
Bcero 3a 2 moayJib: 36 10 6 6 14
Moayasb 3. [ToaroroBka K 3K3aMeHy.
JK3aMeH 36 36
Hroro: 108 | 26 12 12 22 36

4.3.Conep:kanue TUCHUILINHBI, CTPYKTYHPOBAHHOE 110 TEMAaM.

| MOOAVYJIb:
Mexanuka. MoJiekyjasspHasg Gu3znka. )JeKTPOMATHETH3M.

BBenenue
[Tpenmer ¢usuku. Merox mo3HaHus B (puU3MKE. DKCIEPUMEHTHI U TEOPHH.
Ponr marematuku. ®dusmdeckue 3akoHbl. [lonste (akta B usuke. Mogenw.
[Tpsimble u 0OpaTHbIe 3a1aun Pu3uKu. PazMepHOCTH (PM3MUECKUX BEIMYHH.

Kunematuka

JIBr>keHre Kak riaBHas gopMma cyliecTBoBaHUsi martepuu. [IpocTpaHcTBO U
BpeMs. CrocoObl OMHMCaHUsS COCTOSHUA Tela U cucTeMbl Tesl. CHCTeMBl OTCUeTa U
KoopauHat. Pois u mpuHIUIBI BRIOOpa cucTeM KoopauHat. CTemeHu CBOOOIBI,
WHBAapUAHTHBIE CBOWMCTBA YUCIA CTENeHel cBOOO . TpexMepHOe U MHOTOMEPHOE
MPOCTpaHCTBA. MarepuanpbHass TOYKAa M PACHPOCTPAHEHHE OSTOW MOJEIM Ha
MHOTOMEPHBIN citydail. TpaekTopusi U MUpOBas JUHUS, UX cBOKCTBA. CKOPOCTh U
YCKOpEHHME Kak Mpou3BojHbIE. [locTynaTrenbHOe U BpallaTeIbHOE JIBUKEHUS KAK
OCHOBHBIE BHUJbI JBHXEHHUI. YTJOBBIE CKOPOCTh M YCKOPEHHE, HOPMAIBHOE H
TaHTCHUUAIBHOE YCKOpeHUs. HepuralbHbIE CUCTEMBI U PABHOINPABHOCTH MOKOS
Y PaBHOMEPHOTO MPSAMOJIMHEMHOTO ABM>KEHUS. [locTynaT o moCTOSHCTBE CKOPOCTH
cBeta B BakyyMme. [IpeoOpazoBaHue MHTEPBAJIOB BPEMEHU U JUIMHBI MPU OOJIBIINX
CKOPOCTSIX OTHOCHUTEIBHBIX JBWKCHUW WHEpPLUMAIbHBIX cuctem. [lapagokc
onusHenoB. [IpeoOpa3zoBanus JlopeHua U perITUBUCTCKOE CIOKEHHUE CKOPOCTEH.
HNHuTepBan Mexay COOBITUSIMU U €70 UHBAPUAHTHOCT.

JAnHamuka

Cuia m macca, cynepno3uuust cwi. llepBblii m BTOpoW 3akoHbl HbroTOHA.
YpaBHEHUsI IBWXKEHHUS, POJIb HAYaJIbHBIX YCJIOBUW, MPUHUHUI JIETEPMUHU3MA.
[Ipumeps! pelieHus: ypaBHEHUN ABWKEHUSA. J[BH)KEHUE TEI B MOJIE CUJI TATOTEHHS,
SIBJICHUE HEBECOMOCTH B CITyTHUKaxX. MMITyJIbC, 3aKOH COXpPaHEHUSI UMITYJIbCA IS
MEXaHUYECKOM CHUCTEeMbI, TpeTuh 3akoH HproToHa. B3ammonencrtBhue Ten yepes
nosne. OOmras ¢GopMyIHpOBKa 3aKOHA COXpaHEHHUs uMMyJbca. KuHernueckas
DHEPTUsl MATEPUAIbHOM TOYKH, CBA3b €€ C KOMIIOHEHTAMU BEKTOpPA HUMITYJIbCA.
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Pabota u morennumanbHas sHeprusi. PaboTta mepemelienus MaTepuaabHOW TOUYKU
0 KpHUBOJIMHEHHOMY TIyTU. [lOTE€HIManbHBIE CHJIBI, BBEIACHUE MOHSATUSA
NOTEHUHAJIa Ui B3aUMOJAEUCTBYIOIIMX Tel. CBA3b KOMIIOHEHT CHIIBI U
noTeHuanbHoM ¢yHkuuu. IloTeHnManpbHas siMa W yCIOBUE YCTOWYUBOTO
paBHOBecus. HEBO3MOXKHOCTP paBHOBECHSI CHUCTEMBI B3aUMOJCHCTBYIOIIUX
CTaTUYECKUX TOYEUYHBIX JJIEKTPUUYECKUX 3apsaoB. MoMmeHT cuibl. JluHamuka
BpAILEHNS] TOUYKU U TEJIA BOKPYI IOCTOSIHHOM OCH, IMOHATHE O MOMEHTE WHEpPLUU
MAaT€pPUAJIbHOW TOYKA M TeJla. YPAaBHEHUE JBWIKCHUS BPALIAIOLIETOCS BOKPYT
HEMOJABWKHOU OCH Tesna. MOMEHT UMIIYJIbCa, CBS3b €ro KOMIIOHEHT ¢
KUHETHUYECKOW YHEpPruen BpauieHus. [ maBHble MOMEHTBI HHEPLMU U YCTOUYUBOCTD
BpallleHHUsI Tel. 3aKOH COXPAHEHWSI MOMEHTa HMMIyJibca T€la W CUCTEMbI TEl.
['mpockonsl M ux npuMeHeHue. lleHTp macc W ypaBHEHHE €ro JBHXKECHUS.
Paznenenne noctynarenbHbIX U BpalllaTEIbHBIX JABUKEHUN TBepaoro tena. Ilapa
cun. CucremMa ypaBHEHHMM IS IBWKEHUS TBEPAOTO TElNa M €ro KUHETHYECKas
SHEprus. 3aKOH COXPAHEHHSI DHEPIMU U €r0 CBSI3b C PABHOMEPHOCTHIO TEUYEHUS
BpeMeHU. JI[BM)KEHHME CHCTEM CO MHOTHMH CTENEHSIMH cBoOOAbl. DyHKIUs
Jlarpanxa u ypaBHeHus Jlarpanxa.

JAnnamMuka 00JbIIMX CKOpOCTE

[IpyHIMI ~ OTHOCUTENBHOCTH B  (pusuke. PeNITUBUCTCKUNA  MMITYJIbC.
[IpeoOpa3zoBanue 3Heprun-uMmyiasca. Macca u ee cBsi3b ¢ 3Hepruei nmokosi. Macca
CJIO’KHOM CHCTEMBI U €€ CBSI3b C SHEepruei B3auMoiericTBus yacte. [ledext maccel
u dHepretrka. Kunernueckas Heprus B peATUBUCTCKOM MEXaHMKE. Y paBHEHHE
JBUKEHHUS MATepUAIBHOM TOYKH B PEISITUBUCTCKOM MEXaHUKE. JIBMKEHHE
MAaTEPUAJIbHOW TOYKHM TOJ JACHCTBUEM MOCTOSSHHOW cuiibl. CKOPOCTh CBETAa Kak
npenesibHas  CKOpocTh. Yactunpel ¢  HyneBoM Maccod mnokos. [Ipunumn
SKBUBAJICHTHOCTU U TEOPHSI TPOUCXOKIAECHUS CHUJI BCEMUPHOTO TATOTCHUS.

KoJie0anus 1 BOJIHbBI

Konebanus kak 4aCTHBIA Cilydail ABUKEHUS, YCIOBUS MOSIBICHUS KOJEOAHUIA.
YpaBHeHHE JNBHKEHUsS INPYKMHHOIO MAsSTHUKAa W €ro peuieHue. ['apmMoHHueckoe
KOJIeOaHUE U €r0 XapaKTepUCTUKU. Y paBHEHUE JIBUKEHUS (DU3MUECKOrO MasTHUKA
U €ro peuIeHne, MaTeMaTUYECKUN MasTHUK. DHEPrusi TapMOHUYECKUX KOJICOaHUH.
BoinyxneHHble KoyieOaHUsl U sIBIEHHE pe3oHaHca. ABTokojebanus. Ilpumepsl
MPOSIBJIICHHS] PE30HAHCHBIX M aBTOKOJIEOATEIbHBIX SBJICHUI B KMBBIX OpraHU3Max
U TexHuKe. BomHBI B ynpyrux cpenax, JUHEHHbIC, TOBEPXHOCTHBIE U OObEMHbBIC
BOJIHBI, IMIONEPEYHbIE W TMPOAOJbHBIE BOJIHBI, (POHT BOJHBI, IIJIOCKUE U
chepuyeckre BONHBL. AHaIWTHYECKas 3amuch Oerymied BoJHBL BoaHOBOE
ypaBHeHue. [lepeHoc sneprum Oerymieid BotHON. CrokeHHE KOJICOAHW W BOJIH.
KorepenTnsie uctounnku BoyH. THTEpdepeHIrs BOIH OT TOUYEYHBIX KOTEPEHTHBIX
VMCTOYHHUKOB. YCIIOBHS TOSBICHHS MAaKCUMyMOB M MHHUMYMOB. ClOXeHHe
KpYroBeIx M cdepuueckux BoyH. [locTpoeHue ¢(poHTa BOJHBI MO NPUHIUILY
['roifrenca, nosenenue (poHTAa BOJHBI B HEOAHOPOJHOW cpeae. OTpaxkeHue u
npeiaomiieHue BoJH. [lpunmun ®depma. IlosiBiieHHE OTpaKEHHBIX BOJH B
HEOJHOPOJIHBIX CpeaX, CI0KEHUE BCTPEUHBIX BOJIH U 00pa30BaHUE CTOSUMX BOJIH.
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[lepexonHoe coctossHMe W Bpemsi penakcauuu. CBs3b IJIMH CTOSYUX BOJH C
pasMepaMu cpefibl, JUCKPETHOCTD JIJTMH CTOAYMX BOJIH. KBaHTOBaHUeE.

JIeMEeHTBhI CTATHCTHYECKOH M MOJIEKYJIAPHOH (PM3MKH

MUKpPOCKOIIMUECKHE W MAKPOCKONHUYECKHE sABJIEHUs. HneanbHbld Ta3 Kak
CTAaTUCTUYECKAas CHUCTeMa MHOTUX 4acTuil. JlaBieHue, o0beM U TeMIiepaTypa rasa
KaKk O00OOIIEHHbIE XapaKTepPUCTUKU COCTOSIHMA Tra3a. PaBHOBeCHblEe U
HEpaBHOBECHbIE COCTOSIHUA ra3za. OOpaTuMble W HEOOpaTHUMbIE MPOIIECCHI.
Huarpamma  naBieHuUe-00beM.  DKCHEPUMEHTAIbHBIE  Ta30Bble  3aKOHBI,
0000IIIeHHBIN Ta30BBIM 3aKOH (YpaBHEHHE COCTOSHMS HJealIbHOro Tas3a). BeiBon
YPaBHEHUS COCTOSIHUS UJICATHHOTO ra3a HAa OCHOBE KUHETUYECKUX MPEICTABICHUMN.
DU3UYECKUN CMBICI TTOHATHSI TEPMOAMHAMUYECKOM TeMIiepaTypol. Pacnipenenenue
PHEPIHUM TI0 CTEHeHsM cBoOonbl. Pacmpenmenenuss MakcBemra u bonbiMana,
O6apomerpuueckas popmyna. HepaBaoBecHble mporiecchl. Juddysus, muddysus
yepe3 MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBiecHWeé ¥ €ro pojib B
KU3HEEATEIIbHOCTU pacTeHui. Terutonepenadya. BHyTpenHee Tpenue. PeasibHbie
rasel, ypaBHeHue BaH-nep-Baanbca, kputudeckas TOYKa, peajlbHbIE U30TEPMBI,
CXKIWKEHUE Ta30B. JKUAKOCTH, IIOBEPXHOCTHOE HATSKEHUE B KUIKOCTAX,
OXJIQXKJACHUE KUJIKOCTHU IPU UCHAPEHNUH, TEPMOPETYIISILINAS PACTEHUN U )KUBOTHBIX.
CmauuBaronye 1 HeCMaduBaroIue XuaKocTH. KanwuispHele sBieHus, Gopmyia
Jlarutaca.

JIeMeHTbI TEPMOJIMHAMHUKHA

[lepBoe Hauaao TEpMOAMHAMUKH, H3OMPOIECCHI, aguabaTUdYecKuil Mpolecc,
OXJIQXK/ICHHE Ta30B NpH aauadaTUYECKOM pPACHIMPEHUH M TOJYYEHHE HHU3KHX
temrepatyp. YpaBHeHue Ilyaccoma u ero BbeBoA. Kiaccuueckas Teopus
TEMJIOEMKOCTEH, MPUYNHBI OTKJIOHEHUSI pealbHBIX TEIUIOEMKOCTEW Kak (yHKUUU
TEeMIIepaTypbl OT Pe3yJIbTaTOB KiIaccuueckoil Teopuu. PaboTa maeanbHOro rasa B
pasznuyHbIX mpoueccax. O0patuMble 1 HEOOpaTUMBbIE UKL TenaoBble MAIIUHBI
u 1ukn KapHo, Bropoe Hauaio TepMoAuMHaAMUKH. KoMIpeccuoHHbIE
XOJIONWIBHUKM U TEIUIOBBIE HACOCHL. OHTPONHUS KAaK TEPMOAUHAMHYECKUN
noteHuuan. dopmyna s SHTponMH uaeanpHOro rasa. Teopema KapHo n
000011IeHNEe MOHATUS PHTPONHUM KaK TEPMOIAMHAMMUYECKOTro mHoTeHuuana. CBs3b
DHTPOIIUU C MHUKPOCOCTOSIHUSIMH MJEANBbHOro raza. CTaTUCTUYECKOE TOJIKOBAaHHE
sHTpornuu. Popmyna bonbiMana. Bospacranue sHTponuM Tpu HEOOPATUMBIX
mpolieccax Ha MpUMepe BBIPABHUBAHUS TEMIEPATyphl JBYX HAXOMSIIUXCS B
KOHTaKT€ HarpeThlX TeJ W MPHU BbIPAaBHUBAHWU JABJICHHUM B JIByX YacTAX COCy/a C
razoM. IlepBoe u BTOpoe Hayana TEPMOJAMHAMMKHU U KUBbIE OpraHu3Msbl. [loHsaTHe
0 TepMOJIMHAMHUKE HEOOPATUMBIX MPOIECCOB M OTKPBITBIX CHUCTEM. DHTPOMUS B
CUCTEME OPraHU3M-OKpY KaroIIas Cpe/a.

DJIeKTpHYeCKHe U MATHUTHBIE SIBJICHUS
[loHATHE O MONAX, MOJISA CKATSAPHBIE U BEKTOPHBIE. XaPAKTEPUCTUKU BEKTOPHBIX
IOJIEN: HANPSIKEHHOCTH, MOTOK, LUPKYJSILUS, CUIOBBIE JIMHUM BEKTOPHOTO MOJIA.
Cynepno3unus noJiel, 3apsa/pl, 3aKOH COXpaHEHUS 3apsI0B.
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B3anmonencTBre HENMOABWKHBIX M JBWKYLIMXCS 3apAN0B, PU3MUECKUNA CMBICT
MarHuTHoro nois. Ilone toueunoro 3apsna (3akoH KynoHa) u cuctemsl 3apsiioB.
[Tosne numons. DIEKTPOCTATHYECKOE IIOJE€ MOJIEKYJbl M XMMHUYECKUE DPEaKLUH.
WnterpanbHas ¢opma 3akoHa Kysnona, teopema I'aycca (mepBoe ypaBHEHHE
Makcgenna). BeiBog dopmyn Uit HanpsKEHHOCTU DJIEKTPOCTATUYECKUX TOJIeH
3apsOKEHHOIO0  MPSIMOrO  MPOBOJA,  IUIOCKOCTH,  KOHAeHcaropa. Pabora
MEPEMEILICHHS 3apsiia B DJIEKTPOCTATUYECKOM T0JI€, MOHATHE NTOTEHIHaNa. Bropoe
ypaBHeHHe MakcBemia ISl DJEKTPOCTaTUKA B MHTErpajbHOM  (opme.
OnekTpuyeckas €MKOCTb OJHOTO NPOBOJHMKA H  JBYX IPOBOJHHKOB,

KOH/JICHCATOPBI. DHeprus AIEKTPOCTATUYECKOTO OJISL. N3menenune
HalpsOKEHHOCTH  AJIEKTPUYECKOTO  MOJs  OpU  BBEACHUU  AUDIICKTPUKA,
MOJISIPU3YEMOCTh JUAJIEKTPHUKA, JUBJIEKTpUYECcKas MPOHUIIAEMOCTb.

DneKkTpudeckoe Mnoje B NpoBojaHMKax. [loHATHE O TOKE MPOBOJUMOCTH, BEKTOP
TOKa W cuia Toka, auddepennuansHas ¢opma 3akoHa Oma. IlepBoe mpaBuio
Kupxroda. IlpuunHa TMOSBICHUS HJICKTPUUYECKOTO TOKa B  IPOBOJHUKE,
(bU3UYECKUI CMBICIT MIOHSITHSI CTOPOHHUX dJIEKTpUUeCKUX cuil. BeiBoj 3akona Oma
st Becer nenu. Btopoe mpaBuno Kupxroda. MarHutHOoe mosie mMpsSMOro TOKa.
WNuterpanpHble ypaBHeHHMs MakcBeiia JUisi TOCTOSHHBIX MAarHUTHBIX TIOJICH.
[IpuMepbl BBIUKMCICHUS HAMPSHYKEHHOCTEM MArHUTOCTATHYECKUX TOJIed. 3aKkoH
buo-CaBapa-Jlannaca. BzaumopelictBue mojeid u 3apsgoB (TokoB). Dopmyia
JlopeHua [ cuiibl, NEMCTBYIOLIEW Ha 3aps] CO CTOPOHBI AJIEKTPUYECKOTO M
MarHuTHOTO Tojeu. [IpuHuun aercTBus macc-crekTpomMerpoB. MHIAYKIIMOHHBIE
SBJICHUSI, TpaHCHopMaTOphl, (PU3NYECKHE MPUHIIMIBI UX JEUCTBUS. DKCTPATOKH.
[TonHas cucTeMa MHTErpalbHBIX YpaBHEHUN MakcBesuia. CMBbICI YJIEHOB CUCTEMBI
ypaBHEHUII MakcBenia, ONUCHIBAIONIMX SIBJICHUS, CBA3AHHBIE C HM3MEHEHUSIMHU
ANEKTPUYECKUX U MATHUTHBIX BEJIMYUH BO BpEMEHU. B3auMOCBS3b 3JIEKTPUUYECKHUX
W MarHUTHBIX TEPEMEHHBIX TOJICH, SJIEKTPOMATHUTHOE TIOJIE U U3JIyYEHUE.
CB00OOJHOE DJIGKTPOMAarHUTHOE TMOJi€ M €ro CyIeCTBOBAaHHME B  BHUJIC
AJIEKTPOMArHUTHOM BOJIHBI. [lomepedHOCTh ANEKTPOMArHUTHHIX BOJIH. CKOpPOCTH
pacrpoCTpaHeHUs SJIEKTPOMATHUTHBIX BOJH M cnocoObl ee uaMepenus. [llkana
AJIEKTPOMArHUTHBIX BOJIH. SIBJIEHUSI, ONMChIBAEMbIE BOJTHOBOM TEOpUEH CBETA.

11 MOAYJb:
OnrTuka

HUuTtepdepenius CBETA, yCJIOBUS MOSIBJICHUS CTaTUYECKOU
UHTEPPEPEHIIMOHHON KapTUHBI, UHTEPPEPEHIIMS MPHU pa3aesieHu (POHTA BOJHBI,
IPOCBETIICHUE OINTUKH, HMHTEpPEpOMETpbl M UX UcHoyib3oBaHUE. Dypbe-
cnekrpomeTpbl. [lonsitue o ronorpadguu. Hudpakuusa, nudpakius Ha IIEIH.
Oco0eHHOCTH OpraHu3aluy PaAHOJIOKAIIMOHHON CITy:KObl. YCIOBHUS Mepexoaa OT
BOJIHOBOW ONTHUKH K TIeOMETpHYecKOW. 30Hbl @PpeHens, 30HHAs IJIaCTHHKA
Openenss kak Qokycupyronuii  3nmeMeHnTt. JludpakiuoHHas pemeTka  Kak
JUCHeprupyronias cucreMa. AHanu3 cocTaBa CBeTa MO JJIMHAM  BOJIH.
PentrenoBckas mudpakuus, TmoHsATHE 00 OOpaTHBIX IU(PPAKIIMOHHBIX 3a/1ayax,
PEHTTEHOCTPYKTYPHBIA ~ aHAJIW3 U €ro OCOOCHHOCTH MNPUMEHHUTEIBHO K
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ononornyeckuMm  obbekTaMm.  JludpaknmoHHBI < Tpemen  pasperiaromiei
CIIOCOOHOCTH ONTUYECKUX TPUOOPOB.

CBeT W BeUIeCTBO, MOHSATUE O BTOPUYHBIX BOJIHAX, pa3/ieJIEHUE DHEPruu Ha
rpanuiie pasnena ¢as3, pPE30HAHCHBIM XapakKTep B3aUMOJCKHCTBUS CBETa U
BemiecTBa. Jlucnepcusi, Kiaccuueckoe OOBSICHEHHWE 3aBUCUMOCTH KO3 duiimeHTta
NPEJIOMJICHUSI CBETa OT JIJIMHBI BOJIHBI MAJAIOLIEro CBETa. SIBJIIEHHE JBOMHOIO
JydenpesioMIIeHUsI, TOJspu3alus cBeTa Kpuctamuiamu. llonspu3oBaHHBIA CBET,
OTNITHYECKAasi aKTUBHOCTh, CaxapOMETPHs, HCIIOIb30BAaHUE SBJICHUS BpAIICHUS
MJIOCKOCTH TOJISIPU3ALNKA B MOJICKYJISIpHON Onosioruu. ®otorddexT u KBaHTOBas
npupona cBetra. Kpyr sBieHHi, OOBSCHUMBIX C KBAaHTOBOM TOYKH 3pPEHUS,
MUKPOCKOITMYECKOE W MaKPOCKOIMMYECKOe B ONTHKE. JIBOMCTBEHHOCTH MPHUPOIBI
cBeTa. 3aKOHBI MOTJIONICHHS CBETA.

DJIeMEeHTBI YYCHHS 0 CTPOCHHMH BellecTBa

OcoOeHHOCTH TOBENEeHUS MUKpodacTwil. [IpUHIMIBI OmMHMCaHUsS TOBEICHUS
MUKPOYACTHI], BOJHOBAsI (QYHKIMS, COOTHOLICHHE HEONPEEICHHOCTEH, BOJIHA /1€
bpoitns.  [loctynmatet  bopa. VYpaBuenue Ilpeaunrepa (BpemMeHHOE U
CTallMOHapHOE), (U3NYECKUIl CMBICT BXOJSAIIMX B HEro wWieHOB. Pemienue
crannoHapHoro ypasHeHus Illpenunrepa pmns dYacThisl B OJHOMEPHOM
NOTEHUUAJIBHOM SIIIMKE W YacTULBl HA OKPYKHOCTH. YCJIOBHUS MOSIBICHUSA
KBAaHTOBBIX SIBJICHUM. /[ByMepHasi mOTeHIMaNIbHAS siMa, BBIPOXKJICHUE KBAaHTOBBIX
COCTOSTHUW M CHSITHE BBIpOXkAcHUA. [loTeHIuanpHas siMa KOHEUHOW TIIYOMHBI U
BIIMSIHUE €€ MIYyOWHbl W IIUPUHBI HA YPOBHU SHEPrUU YaCTUIIbL. TyHHEIbHBIN
3¢ dexT. 3anoaHenue ypoBHel u npuHIUN [laynu, moaHas sHeprus COBOKYMHOCTH
JIEKTPOHOB B KBAHTOBOW CUCTEME. Y POBHU DHEPIUU B aTOME BOJOPOJA, IIEPEXOIbI
MeXIy ypoBHAMH. HopmanbHass ¥ HHBEpPCHAs 3aCEJICHHOCTh KBAHTOBBIX
coctosiHui.  llormomieHue, CHOHTAHHOE W BBIHYXKJIECHHOE  U3JIyUYEHUS.
Kosdbdumumentet Oiinmreitna. @Popmyna Ilmanka. VYcunenue cBera mnpu
MIPOXOXKIECHUU YEpPE3 UHBEPCHO 3acelieHHYI0 cpeny. [lonaTue o nazepax.

dusnueckass NOpUpoda XUMUYECKOW  CBSI3U.  OJEKTPOHHOE  CTPOEHUE
MHOT'03JICKTPOHHBIX aTOMOB. BHyTpeHHEe BpalleHue B MOJIEKYJIaX U €ro poJib B
OMOXMMHUYECKUX peaKuusAx. /[BH)keHHe YacTHl] B MHOTOAaTOMHBIX MOJIEKYJIaX M
BU/JIbI MOJIEKYJIAPHOM CIIEKTpOCKONUHA. CUMMETpHS MOJIEKYJ U MOSIBJICHUE MPaBHII
oTOOpa.

doToXUMUYECKHE pEaKUUd M OCOOCHHOCTH TMOTEHIIMAIBHBIX MOBEPXHOCTEH
OCHOBHBIX W BO30Y>KIEHHBIX 3JIEKTPOHHBIX COCTOSHUN B Mollekynax. Pacman
MoJieKyn Tpu  QoroBo30yxaeHusx. Dusnueckas mnpupoaa (orocuHTe3a.
Tpancnopt osHepruu IMpu (GoTocMHTE3e. 30HHAS CTPYKTypa dSJIEKTPOHHBIX
COCTOSIHUM KPUCTAJIOB. 3allOJHEHHBIE U HE3AMOJHEHHbBIE 30Hbl. Y poBeHb DepMu.
[TpoBOIHUKH, MOJTYIPOBOJHUKN U AUAIEKTPUKU. OCOOEHHOCTh MPOBOAUMOCTH B
MOJIYTIPOBOJHUKAX.

CucreMaTrka 3JIEMEHTAapHBIX YacTHUI. 3aKOHBI B3aWMOIIPEBPAILICHUIN YaCTHII,
sJIepHbIEC peakinu, AePekT Mmaccbl. CTpoeHue aaep, AepHbIe CUIIbl, yCTOMUUBbBIE U
HEYCTOMYMBBIE SIAPA, €CTECTBEHHAS U MUCKYCCTBEHHAs PaAMOaKTUBHOCTh. 3aKOHBI
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paauoakTUBHOrO  pacnana. [IpuHIUOBI  paJlMOAKTUBAIMOHHOTO  aHaJuM3a.
"Meuennbie" aToMbl B Onosioruu. [1yTu ucroiab30BaHus JI€pHON SHEPTHUH.

w

7.

8.

9.

Tembl NPAKTHYECKUX M CEMUHAPCKUX 3aAHATHI
Moayas 1.
OO00011eHHbIE KOOPAMHATHI, CKOPOCTH U YCKOpeHusa. PenstuBucrtckue
npeoOpa3oBaHusl pa3MepoB U (OpPM Tel M CKOPOCTEM, B YaCTHOCTH HX
KOMITOHEHT 110 OCSIM KOOPJIHHAT.
Pemenne psga ypaBHEHMM [JBWJKEHHMS Ha IPUMEPE KOHKPETHBIX
JNEMOHCTpauMii. BpamjatenbHble JBHKEHUS TOYKU U TBEPIOIO TEa.
3aKOHBI COXpPAHEHUSI B MEXAHUKE.
Kone6anus u BosiHbI, UHTEp(DEpEHLIMs, TPUMEPHI BEIYUCIICHUS X0/1a BOJIHBI B
HEOJTHOPOJHOU CPELE.
PaBHOBeCHBIE M HEPABHOBECHBIE IPOLIECCHI B CIOKHBIX CTATUCTUYECKUX
cucremax, BO3MOKHOCTb BBECHUS ITOHATHS 00001IEHHBIX
TEPMOJUHAMUYECKUX CHUIL.
OHTponMsi MW €€ NOBEACHHE B pa3HbIX Mnpoueccax. lIpoBepka 3akoHa
BO3pACTaHUS YHTPOIIMU U YCTAHOBJIEHUS TEPMOJUHAMUYECKOIO PAaBHOBECUS
HAa MaTeMaTHU4YeCKON mojesd. [Ipou3BOACTBO SHTPOINMM B HEPABHOBECHOM
cpezne.
BrrunciieHne XapakTEPUCTUK CTATUYECKUX AIEKTPUUECKUX U MAarHUTHBIX
MOJIEW C MIOMOIIBIO MHTETPAJIbHBIX YPaBHEHUM MakcBeia.
SIBneHuUs ANEKTPOMAarHUTHON HHAYKIMH. TpaHchopmMaTop U BBIBOJI €I0
(bopMyJIBL.
[Tpsimblie u 0OpaTHbIe 3aaun Uudpakuu. MoaeaupoBaHue rpoiecca
PEHTTEHOCTPYKTYPHOI'O aHAIU3A.

10.ITonsTre 0 dypoe- mpeodpazoBanuu U ypbe- CHEKTPOMETPAX.

MoayJas 2.

B3auMmozeiictBue cBera M BemecTBa. Jlucrepcuss M MOIVIOLIEHUE CBETA.
KonnyecTBEeHHBINM aHaIU3 BELIECTBA 10 CIIEKTPAM IOTJIOIIECHHUS.
CraunonapHoe ypaBHeHue Illpeaunrepa M NOpOCTEHIIME OJHOMEPHBIE
3amaun. "Meramunueckas MOJENb" MOJEKYJbl C CONPSYKEHHBIMU CBS3SMHU.
Pa3zpnenenne 31€KTPOHHBIX U SIIEPHBIX JBUKEHUN B MOJIEKYJIaX.

CummeTpust MOJIEKYJ W KPHUCTAJUIOB.  JJEKTPUYECKHE  CBOWCTBA
CUMMETPUYHBIX OOBEKTOB.

HaunMeHoBaHMe TeM JIa0OPATOPHBIX padoT

MOJIV.JIb |

JlabopaTopnast pab6ora Ne 1. V3ydeHwe 3aKOHOB IWHAMHUKH BpaliaTeIbHOTO
JBHKEHHsI Ha KpecTooOpazHoM masTHrke O0epoOeka.

JlaGopatopHas pab6ota Ne2. OmpeneneHne CKOPOCTH 3ByKa B BO3JyX€ METOIOM
CTOSTYEN BOJTHEI
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JlabopaTtopnas pabota Ne3. M3yyeHue cui cyxoro TpeHus

JlabopaTopnas padora Ned4. OmpeznerneHre MOMEHTa MHEPLMH TeJl C MOMOIIbIO

KPYTHUIIBHOT'O MAsITHUKA

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

Jlabopatopnast pabora Ne 6. OnpeneneHue yCKOpeHUs CBOOOJHOIO MaJCHUsS Ha

MalnHe ATByAa
| |

Jlabopatopnast pabora Ne 1. N3yuenne COOCTBEHHBIX  KOJeOaHUI
COCPEJIOTOYECHHON CHUCTEMBI

JlabopaTtopnas pabota Ne 2. M3ydyeHue ABuxkeHUs MasTHUKa MakcBenia

Jlabopatopnast pabora Ne 3. Ompenenenne Moxynss FOHra w3 pacTspKeHHS U

n3ruoa
| |

JlaGopatopHnas pabota Ne 4. Onpenenenue kodpdunmenta [lyaccona u nepuoja

OoneHun
| |

JlabopaTtopnast pabora Ne 5. OnpeneneHne CKOPOCTH TOJETa MYIH C MTOMOIIBIO
OQITMCTUYECKOTO MasiTHUKA

JlabopaTopnas pabota Ne6. VccnenoBanue ynpyrux U HEYNpyrux CTOJKHOBEHUMN

1apoB
| |

Jlabopatopnast pa6ora Ne 1. M3ydenme pabOThI TepMOcCTaTa W OMpPEACIICHUE
CPEJTHEr0 3HAYCHUS TEIUIOTHI UCIIAPSHUS BOJIBI

JlaGopatopHas pabora No2. Ompenenenue KodhPuIMeHTa BA3KOCTH KHIKOCTU
METOJIOM KPYTHUIIbHBIX KOJICOAaHUH

JlaboparopHast pabora Ne3. Onpenenenue otomenus C,/Cy s Bo3ayxa

Jlabopatopnast pabora Ned. OmpeneneHue kodpduIMeHTa  JTUHEHHOTO

pacIlIMpEHUs] METaJIa
| |

JlaGopatopHas pab6ora Ne5 OmpexpeneHue UIMHBI CBOOOJHOro IMpoodera u

3¢ (HEeKTUBHOrO TMaMeTpa MOJIEKYJ BO3yXa

Jlabopatopnast pabGorta Neb. UccnenoBanvne wu3MeHEHUS DHTPONIUHA B
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HSOHHPOBaHHOﬁ CHUCTEMC

Jlabopatopnast pabora  Nel. N3yueHue SIEKTPOMAarHUTHBIX BOJIH B

JIBYXIIPOBOJTHON JTMHUM

JlabopaTtopnast pabota No2. VI3aMepeHre MOITHOCTH IMEPEMEHHOTO TOKA M CJIBHTA
da3 MeXIy TOKOM M HapsDKCHUEM

Jlabopatopnast pabota Ne3. OmnpenesneHHe TOPU3OHTAIBHOW COCTaBJISIOLIEH
BEKTOpA MHIYKIIMM MAarHUTHOTO MOJIsl 3eMIIH

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

JlabopaTtopnas padota Nel. N3yuenue 3akona Oma JJist 1IeTIed MOCTOSTHHOTO TOKA

N NBMCHCHMUA BHGKTpO,HBH}I(ymeﬁ CHJIbI

JlabopaTopnas pabota Ne2. M3yyeHue BaKyyMHOT0 IHOJA

JlaGoparopuast paGota Ne3. CusTHE BOJBTAMIEPHON  XapaKTEPUCTUKU
ra3opa3ps,IHON JIaMIThl M H3YYCHHS PE30HAHCHBIX KOJICOaHUHI

JlabopaTtopnas pabota Ned4. V3ydyeHue 3J1eKTPOCTaTUYECKOTO MOJIs

Jlabopatopnas pabora Ne5S. IlpoBepka 3akonHa Oma [Jisi MPOBOAHUKOB BTOPOIO

poJa M ONPCACICHHUC 3apsaa OJICKTPOHA
MOJIV.Jb 11

Jlabopatopnast pabora Ne 1. Bpamenuwe miockocTH TONApU3AIMU CBETa B

MAarHuTHOM IIO0JIC
| |

JlaGopatopHass pabota Ne2. N3ydyeHue YUCTOTHI oOpabarbiBaroIIeH
MOBEPXHOCTH C IOMOIIBI0 MUKpouHTEephepomerpa JInHHMKA

Jlabopatopnast pabota Ne5. W3yuenwue, rpamyupoBka MOHOXpoMaropa YM-2 u
CHSITUE CIICKTPOB M3JIYYCHHUS

Jlabopatopnast pabota Ne6. OmnpeneneHue yIeNbHOrO BpAaIEHUS TUIOCKOCTH
NOJISIpU3AIMHU CaXapHOro pacTBOpa ¢ NoMolbio caxapumerpa CY-3

JlabopaTtopnas pabota Ne7. TenjgoBoe u3iaydeHue

JlabopaTtopnast pabota Ne8 KauecTBEeHHBIN CIEKTpaIbHBIN aHAIN3

JlabopaTopnas padorta Ne9. M3yuenue temrepaTypHOW 3aBUCUMOCTH MOKa3aTess
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PEJIOMIICHUS KUJIKOCTH € TOMOIIBI0 pedpakTomerpa MPD-22

JlaGopatopHnas pabora Nel doTtosnexkrpuueckuii dpdext

JlabopaTtopnast pabota Ne2. M3ydeHue sBICHHS] TOJSIPU3AIUN B HapaJJIETbHBIX

Jy4dax
| |

Jlabopatopnas padora Ne3. OmnpezesieHne AJIMHBI CBETOBOW BOJIHBI C MOMOIIBIO

ounpusmbl Openes
| |

JlabopaTtopnast pabota Ned. M3yduenue pabOThI 30HHOM TUIACTHHKA

JlabopaTtopnast pa6ota No5. M3ydenume npuHImMa pabOTHI Jla3epa HEMPEPHIBHOTO
nerictBus. OnpeesieHue JUIMHbI CBETOBOUM BOJIHBI JIA3€PHOTO U3TyUCHUS

JlaGopatopHas pabora Ne6. KorepeHTHOCTh cBeTa

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporiecce MIPETIOIaBaHUS JVCIIATLTAHBI «Duzuka»
IPUMCHSIOTCS ClIeyroIure 00pa30BaTeIbHBIC TEXHOJOTHHU: Pa3BHBAIOIICE
oOydeHnne, mpobiieMHOE OOydYeHHE, KOJUIEKTHBHAsI CHUCTEMa oOy4JeHusl,

JICKIIMOHHO-3aueTHas  cucTtemMa  oOydeHus. Ilpu dreHun JaHHOTO Kypca
TIPUMEHSIOTCS TAKUE BHJIBI JICKIIMH, KaK BBOJIHAS, JIEKIIUSI-UH(POpMaIus, 0030pHas,
npoOJieMHasl, JISKIUsI-BU3yaTH3allHsl.

VYienbHbIA BeC 3aHATHH, MNPOBOJAMMBIX B HWHTEPAKTUBHBIX (opMax
(Jrexmusi-Oecena, JICKIUA-TUCKYCCHS, JIEKIMSA-KOHCYJIbTAIU, npoOJsieMHast
JCKIUS,  JICKIHSI-BU3yaIn3alus, JEKIUSI ¢ 3alUIaHHPOBAHHBIMHA — OIIMOKaMM),
ompeseNsieTcsl  IJIaBHOW — 1enblo  (MHUCCHEH) MporpaMMbl,  OCOOEHHOCTHIO
KOHTUHTEHTa OOyYaromMXCd U COJCp>KaHWEM KOHKPETHBIX JAMCIMIUINH, U B
IEJIOM B y4eOHOM MpOoIiecce MO JTaHHOW JTUCHUILIINHE OHU JOJIKHBI COCTABJISTH HE
MeHee 2(0) 4acoB ayIUTOPHBIX 3aHITUI
Jlnst BbIMOSTHEHUS (PU3UYECKOTO TMPAKTHKyMa W TOATOTOBKE K MPAKTUYECKUM
(ceMUHaApCKUM) 3aHSATUSM H3/IaHbl Y4€OHO-METOAMYECKHE TOCOOUs U pa3paboTKu
no Kypcy oOmed (Qu3MKH, KOTOpble B COYETAHHHM C BHEAYJIUTOPHOU paboTOM
CIOCOOCTBYIOT (POPMHUPOBAHUIO U  Pa3BUTUS MNPO(ECCHOHAIBHBIX HABBIKOB
oOyuatouuxcsi. B pamkax s1abopamoprozo npakmuxkyma UCTOIb3YETCS YMEHUE
CTYJIEHTOB TPOM3BOAUTL pPACYeThl C TIOMOIIBIO CPEJACTB BBIYUCIUTEIBHON
TEXHUKHA. ITO TO3BOJISET CYIIECTBEHHO NPHOJIU3UTh YPOBEHb CTATHCTHYCCKOU
KyJIbTYphl 0OpaOOTKH PE3yJIbTaTOB M3MEPEHHA B MPAKTHKyME K COBPEMECHHBIM
CTaHJapTaM, MPUHATHIM B HayKe W MPOW3BOJCTBCHHOW OeSITeNbHOCTH. Ha 3Tmx
3aHATUSIX CTYAEHTHI yke Ha | kypce mpuoOperaroT ombIT obmieHuss ¢ 9BM u
WCITIOJIb30BAHUSI CTATUCTHUYECKUX METOJIOB 00pabOTKHU pe3ysbTaTOB HAOJIOICHUH,
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YTO COBEPIICHHO HEOOXOoIuMO [uisi pabOoThl B CHEUUATbHBIX YUYEOHBIX U
IPOM3BOJICTBEHHBIX J1a00OPaATOPHUSIX.

B yuebHOM mporecce A OCBOSHHS JUCIHHUIUIMHBI HUCHOJB3YIOTCS
CIIEYIOLIME TEXHUYECKUE CPEICTBA:

- KOMITBIOTEpPHOE M MYJbTUMEAUIHOE 000pyaoBaHHe (HA JEKIHSIX, IS
CaMOKOHTPOJISl 3HAHUN CTYJIEHTOB, JJIsi 00€CIeYeHHs] CTYJEHTOB METOANYECKUMU
PEKOMEHIAIUsIMU B 3JIEKTPOHHOH (opme);

- mpuboOpsl U 00OpynOBaHUE Y4YeOHOTO Ha3zHAUeHUsS (IIPU BHIIOJHEHUH
1a00paTOPHBIX PadoT);

-[IaKeT NPUKIAJAHBIX OOy4alomMxX HporpaMMm (A7 CaMONOATOTOBKH H
CaMOTECTUPOBAHUS);

B pamkax ydyeOHOro mpoiiecca mpeaycMOTPEHO MPUTIIAIICHUE JJIsT YTCHUS
JIEKIAA BEIYIIUX YUYEHBIX M3 IEHTPAIBHBIX BY30B U aKaJEMHUUYECKUX MHCTHUTYTOB
Poccun.

6.Y4eOHO-MeTOAMYECKOE O0ecleYeHHe CaMOCTOATEeIbHOH PadoThl CTYICHTOB.
OueHo4yHble  cpeAcTBA I TEKYLIero  KOHTPOJS  yCleBaeMOCTH,
NPOMEKYTOUYHBII KOHTPOJIb.

¥YcneBaeMoCTh OLIEHUBAETCS M0 CPeACTBaM (PPOHTAIBHOIO OIPOCa, IPOBEACHHE
KOHTPOJIbHBIX paboT, KOJUIOKBUYMOB. dDopma oneHKH B BHJE 3a4eTa, HK3aMEHa.
OreHuBaeTCst caMOCTOsATEIbHAsI paboTa CTyACHTa, JOMAIITHEE 3a/laHue.

CamocrosiTenbHast paboTa CTYJEHTOB pEeaIM3yeTCs B BUJIE:
" TIOATOTOBKHU K KOHTPOJIBHBIM paboTaM;
" [IOArOTOBKU K CEMUHAPCKUM 3aHSATHUSIM;
* odopmieHus Ja0OPATOPHO-TIPAKTUYECKUX  pabOT  (3amoJHEHue
Ta0JIMILl, pelIeHue 3aa4, HallMCaHUEe BHIBOJIOB);
" BBINOJHECHUS HWHIUBUAYAIBHBIX 3aJaHUM 10 OCHOBHBIM TEMaMm
JACLUTUINHBI,
" HamucaHue pedeparoB 1o npobdiemam aucuuIivHb "dusnka.
DK3aMeH B KOHLIE BTOPOTO CEMECTPA, BKIIOYAIOIINI POBEPKY TEOPETUUECKUX
3HAHUN U YMEHHE PEIICHUS IO BCEMY MPOUAECHHOMY MaTepually.

1. @oH OIIEHOYHBIX CpeaACTB MJId MPOBEPKH TEKYLIEro KOHTPOJJIA
yYcnneBaeMoCTH leOMe)KyTO‘lHOﬁ aTrecCranmu.

7.1. TunoBbIe KOHTPOJIbHbIE 32 IAHUSA

IIpuMepHbIe TeMBbI pepepaToB N0 PU3UKe
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1. Dusuueckue ocHo8bl MEXAHUKU
N3mepenne ko3 duiirieHTa TpeHUs KaueHusl.
['upockomn 1 ero MpUMEHEHUE B TEXHUKE.
["a3oquHaMuYecKre METOIbI YCKOPEHUS TEJ.

11. Dnekmpuuecmeo u maznemusm
N3mMepenue ManbiX TOKOB, HAPSIKEHUN U 3apsi0B.
MarauTHbIE IENU B TEXHUKE.
M3mepeHne MOIHOCTH B DJIEKTPUYECKUX LEIAX.
DNeKTpUYECKre TOKH B aTMOC(EpPE U TPO3BI.
DNEeKTPOMarHUTHBIE METO/IbI YCKOPEHUS TEN.
[IpuHIMIT TEUCTBUS 3IEKTPOMATrHUTHBIX PEAKTUBHBIX JBUTATEIICH.

111. @usuxa xonrebanuii u 801H
HennHelHble 3JIEKTPUUYECKUE LIEITH.
Pazpemarorias cnocoOHOCTh ONITHYECKUX TTPHUOOPOB.
JlazepHblit unTEpdHEpOMETP.
Uucnennsli pacuet qudpakiiii CBETa Ha KPYTJIOM OTBEPCTHH.
PacTpoBblii 371EKTPOHHBIN MUKPOCKOTI.
Oddext Honmiepa u ero npuMEeHEHHE B TEXHUKE.

V. Cmamucmuueckas gpusuxa u mepmoouHamura

BnusiHre nrymoB Ha TOUHOCTh U3MEPECHUH.

ABnenue 1updy3un U MONEKYJIAPHBIE TYUYKH.

Oe-CeKTPOCKOIUS B BAKYYMHOM T€XHOJIOTUHU.

[Tpumenenue > dextoB 3eedeka, [lenpThe 1 TOMCOHA B SHEPTETUYECKHUX
crucTeMax KOCMUYECKHUX almnapaTosB.

Teopema HepHcra u ee cnenctus.

Camoopranun3anus B pU3NUYECKUX CUCTEMAX.

IIpuMepsbI TECTOBBIX 3aJaHUH N0 Ppu3uKe

MexaHuka
1. Teno maccot 2 kr noaHsATO Hax 3emueld. Ero nmotenumanbHas sueprus 400 J1x.
Ecnu Ha moBepxHOCTH 3eMiIM OTEHIMAIbHASI SHEPTUSI TEJIa paBHA HYJIIO U CUJIaMU
CONPOTUBJIEHUS BO3yXa MOXKHO MIpeHeOpedb, CKOPOCTh TeJjia MOCIIe MPOXO0KICHUS
Ya paccTostHUS 10 3€MJIM COCTABMUT ...

1)20wm/c  2)14m/c  3) 10m/c  4)40 m/c
2. K Touke, nexxarieil Ha BHEIIIHEH MOBEPXHOCTH JUCKA, IPUIIOKEHBI 4 cuibl. Ecnu
OCh BpallleHUs IPOXOAUT Yepe3 LEHTP O JUCKA NEPHEHIUKYISIPHO MIOCKOCTH
pHUCYHKa, TO IJIeHO CHIIbl F4 paBHO...
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Db 2)c 3)o 4)a
3. JIuck paBHOYCKOPEHHO BpaIaeTcs BOKPYT OCH (CM.pHC.). YKaXKUTE
HaIlpaBJICHUE BEKTOpa YTJIOBOIO0 YCKOPEHUS TOUKU A Ha 000/1e TUCKa.

1)3 2)1 3) 2 4)4
4. Ecnu a; 1 a, - TaHT€HUMAJIbHAsA U HOPMaJIbHAsL COCTABIIAIOIINE YCKOPEHMUSI, TO
COOTHOILLIEHUS a; = a = Const, a, =0 crpaBeAJUBbI JIA. ..

1) npsAMONTMHENHOTO PABHOMEPHOTO JIBUKEHUS

2) paBHOMEPHO KPUBOJMHEWHOTO ABUKEHUS

3) paBHOMEPHOTO JIBUKEHHUS 110 OKPY’KHOCTH

4) NpAMOJMHEMHOrO0 PaBHOYCKOPEHHOI'O JBHKEHHUS

5.Ecimm a. u an- TaHTeHIUANbHAS 1 HOPMaJIbHAs COCTABIIAIOIINE YCKOPEHHUS, TO
IUISL IPSIMOJIMHEHHOTO paBHOYCKOPEHHOI'O IBMKCHHS CIIPABEIMBBI COOTHOIIEHHS:
1) a; #const; a, =0 2)a,=0;a,=0
3) a,=a=const;a, =0 4)a,=0; a,=const
6. Jluck paauyca R Bpaimaercst BOKPYT BEpTHKAIBHOM OCH PaBHO3aMEIJICHHO C
3aJlaHHBIM HAIPaBJICHHEM BEKTOpA YIJIOBOTO YCKOPEHHUS & . YKaKHUTE
HarpasjIeHHe BEKTOPa JMHEHHOM CKOPOCTH O .
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N4 2)2 3)3 41
7. N3 cneqyrommx MaTreMaTuueCcKUX BhIpaKeHH BTOpOro 3akoHa HeroToHa
BbIOEpUTE MTPABUIILHOE:

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

8. Ypyroe CTOIKHOBEHHUE — 3TO TAKOE CTOJIKHOBEHHUE, TP KOTOPOM TeJia
0OMEHHBAIOTCS:

1) umnmynbcamMu U KUHETUYECKUMU SHEPTUSAMMU, & BHYTPEHHUE
DHEPIUU UX HE U3MEHSIOTCS;

2) UMIyJIbCaMU U KHHETUYECKUMHU SHEPTUSIMU U MEHSIOT CBOU
BHYTPEHHUE YHEPIUH;

3) TOJIBKO BHYTPEHHUMH SHEPTUSIMHU

9. Kakoit mpoaomkuTenbHOCTH T TOJKHBI ObLTH OBITH CYTKH Ha 3eMIie, YTOObI
TeJia Ha SKBaTope He umenu Beca? Cuutath paguyc 3emian R=6400kM.

1) T ~0,01%T, 2) T ~0,02%T, 3) T=~0.1xT, 4) T~03*T, 5)
T ~05%T,

3neck Tp=244 (3eMHBIE CYTKH).

10. V3 mpuBeneHHBIX HIKE GOPMYIMPOBOK TPEThero 3akoHa HproToHa BeIOEpHTE
PaBUIILHYIO:

1) nBa Tena B3aMMOJCHCTBYIOT MEXIY COOO0 CHIIaMU PAaBHBIMU 10 MOJTYJIIO;

2) nBa Teja B3aUMOJEHCTBYIOT MEXIY COOOI0 CHJIaMU, HAITPaBJICHHBIMH B
MIPOTUBOIIOJIOKHBIE CTOPOHBI;

3) nBa Tena B3aMMOJICHCTBYIOT MEXKIY COOOI0 CHJIaMU PaBHBIMHU 10 MOYIIIO U
HapPaBICHHBIMU B TPOTHUBOTIOJIOKHBIE CTOPOHBI BIOJb MPSIMOH, COSAMHSIOIICH
IIEHTPBI MacC ITUX TEJl.

11. Ha ropu30HTaIbHOM CTOJIE CTOUT COCYJ, HAMIOJHEHHBIN BOJI0M. B kakom mecTte
cocy/ia HaJio CJeNIaTh OTBEPCTHE, YTOOBI CTPYS U3 HEro OMiia B MOBEPXHOCTH CTOJIA
BO3MO>KHO JlaJibllle OT cocya?

1) Ha paccTtosiHuM 1/3 BBICOTHI COCY/la, CYUTAs OT JHA COCY/Ia;

2) Ha paccTOosIHUM 1/3 BBICOTHI COCyAa, CUUTask OT MOBEPXHOCTU BO/IbI;

3) Ha paccrosinuu 1/2 BBICOTHI cocya.

25



12. I'paBuTaninoHHas 3HEPTUS MIAPOOOPA3HOTO HEOECHOTO TENa JaeTCs

cienyomuMu (popmynaMu:

2
M-

2
DeE=-2cM. 2e-3cM, 3E- 4) K/,
5 R 5 R 2

rae G — rpaBUTalMOHHAS TOCTOsIHHAA, M — Macca HebecHOoro Tena, R — paanyc
1apoo0pa3HOro Tena. YKaxuTe NpaBUIbHOE BBIPAKEHHE.

13. B ogHOM ciiyyae aBTOMOOWIIb MTPOILIES MEPBYIO MOJOBUHY IyTH CO CKOPOCTHIO
40 xM/4, a BTOPIO MOJIOBUHY ITyTH — CO CKOPOCThIO 80 KM/4, a B IPyroM ciydae
MIEPBYIO TIOJIOBUHY BPEMEHU JABUTAIICS CO CKOPOCTHIO 40 KM/4, BTOPYIO MTOJOBHHY
BPEMEHH CO CKOPOCTHIO 80 KM/4. OTPEAeUTh CPETHUE CKOPOCTU B KaXKIOM
ciIyyae.

1) Cpennue cCkopocTd B 000UX CITydasiX OJUHAKOBHI;

2) CpenHsst CKOPOCTh B TIEPBOM cliydae 0oJibliie, Y4eM BO BTOPOM;

3) CpenHsisi CKOPOCTb BO BTOPOM ciIydae OO0JIbIIE, YeM B IEPBOM;

BriGepute npaBuiIbHBIN OTBET.

14. Tloe3n maccoit 500 ToHH MOAHUMAETCS CO CKOPOCThi0 30kM/4 10 yKJIoHY 10 M

Ha 1 kM mytu. Koadpunument tpenus 0,002.
Omnpenenuts MOIHOCTb, PA3BUBAEMYIO JJOKOMOTHBOM.

Pemmre 3a1auy ¥ yKakuTe NPaBUIIbHBIN OTBET.
1)N=1000kBm 2)N=730xkBm 3) N=470kBm 4)N = 840 xkBm

MouJiekyasipHas pU3MKa U TEPMOAUHAMHMKA
1. CocrosHue HUIeIbHOTO ra3a onpeaessaeTcss 3HAYCHUSIMU TTapaMeTpoB: T,

Po, Vo, rie T — TepMoinHaMHuuecKasi TeMneparypa, p — l1aBijieHue, V —
o0beM raza. OnpeneraeHHoe KOJIMYeCTBO ra3a mepeBesu u3 coctosuus (3po,
Vo) B cocrosiaue (po, 2Vo). [Ipu 3TOM €ro BHYTPEHHSIS SHEPTHSI. ..

1) yBenmmunnach

2) YMCHBIIIHIIACH

3) HE U3MCHMIIACH

2.Ecin AU — nu3MeHeHne BHyTpeHHEH SHEePTruu ujeaabHoro raza, A — pabora
ra3a, Q — KOJIMYECTBO TEIIOTHI, COOOIIAEMOE ra3y, TO ISl H300apHOTO

Harpc€BaHMusA ra3a ClipaBCaJIMBbl COOTHOIICHMUA. . .
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
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3.Cpennsis KHHETUYECKask SHEPrUsl MOJIEKYJIbI UICaIbHOTO ra3a Mpu
1 .
temueparype 1 paBHa & =§kT . 31€ech 1=Ny + Ny + 2Ny, TAE Ny, Ngp U N — YUCTIO

CTENeHeNW CBOOOIbI MOCTYNATENBbHOT0, BPAIIATEIBHOTO U KOJIE0aTEIbHOTO
JIBW)KEHUM MOJIEKyJbl. [Ipn yCinoBuu, 4T0 HIMEIOT MECTO TOJIBKO
NOCTYIATEIbHOE U BpAIATEIbHOE IBHKEHUE, U1l BojsiHOrO napa (H2O) uucio

| paBHoO...
1)3 2) 6 3)5 4) 8

4. TennoBas MammHa padotaet no uukity Kapuo. Ecnu Temneparypy
HarpeBaTelis U XOJOAWIbHUKA YBEJIMYUTh HA OJIMHAKOBYIO BeanunHy AT, TO
KIIJI mukna...

1) He u3BMEHUTC 2) YMEHBIIUTCS 3) YBEIUUYUTCS

5.Ha (P,V)-auarpaMmme u300paXkeH MUKIMYECKUIN MPOIIECC.

P

0 1
0 1 2 3 4/

6.Eciu AU — nu3meHeHne BHyTpEHHE SHEPTUH HICIBHOTO Ta3a, A — pabora
rasa, Q — KOJM4YEeCTBO TEIJIOThI, COOOIIIaeMoe a3y, To i poiecca AB

CIIpaBCJIMBbl COOTHOIICHUA. . .
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

7.0mnpenenuTe CpeIHI0I0 KHHETUUECKYIO SHEPTHIO MOCTYIATEIbHOTO JIBUKEHUSI
MOJIEKYJI BO3ayXa Tpu napiaeHnu 10° I1a 1 KOHLEHTpauy 5TuX Mojekyn 2,710%
-3
M,
1) 3,810 2) 56102k  3) 3,210% /I
4) 9102k  5) 1,210/

8.Kak u3MeHUTCSl BHYTPEHHSISI SHEPTHS UACATBHOTO ra3a Mpyu U30TEPMUUYECKOM
cokaTtun?
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1)U=0 2)AU>0 3) AU=0 4)AU<O0 5) AU moxeT uMeTh J1r000¢e
3Ha4YCHUE

9.3aBUCHUMOCTD JIaBJICHHS Ta3a OT €ro o0bema Beipaxkaercs Gpopmynoit P=aV, rie
a=const. Yemy paBHa paboTa, coBepIraemasi ra3oM MPHU €ro PACIIUPEHUU OT
o0wvema V1 10 o0bema V,?
1) al2(V,-V,F 2) al2lv,>-V3?) 3) alv,’-V?)  4) alv,-V.)
5)0

10.MonekyJbl, KaKOro U3 MePEeUrCISHHBIX Ta30B, BXOAAIIUX B COCTaB BO3/1yXa, B
PaBHOBECHOM COCTOSTHUU 00J1a/1at0T HauOOoJIbIIEeH cpeaHel apudMeTHIeCKon

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

11.11py KakuX ycIoBUSX peasIbHbIE ra3bl MOJUYUHAIOTCS 3aKOHAM UEaJIbHOTO ra3a?
1) npu GONBIIMX IUVIOTHOCTSAX U HU3KUX TEMIIEPATYPAX;
2) Ipu MaJbIX INIOTHOCTSX U HE OYEHb BHICOKUX U HE CIMIIKOM HU3KUX
TEMIEPATYPAX;
3) mpu MaJIbIX IJIOTHOCTAX M BBICOKUX TEMIIEPATypax;
4) npu ManbIX IVIOTHOCTSX U HU3KUX TEMIEPATYpax;
5) npu 60JBIIKX MIIOTHOCTSX U HE OYEHb BHICOKUX U HE CIIUIIKOM HU3KUX
TEMIEPATYPAX.

12.13 kanenbHULIbl HAKanaau paBHbIE MACChl XOJIOAHOM U ropsiuelt Bojibl. Kak u BO
CKOJIBKO pa3 U3MEHUJICS KO3(PGUIIMEHT TOBEPXHOCTHOTO HATSXKEHUS BOIbI, €CJIU B
nepBoM citydae oopazoBanoch 40, a Bo BTopom 48 karmeinsb?

1) ysenmuumiics B 1,2 pa3sa;

2) ymenbinuics B 1,2 pasa;

3) He U3MEHUIICS;

4) yBenuuunics B 2,4 pasa;

5) ymensimics B 1,44 pasza

13.Kputnueckas remmnepaTypa ONpeaeisieTcs U3 BbIPAKEHUS:
DT, =36 2) T, =al276 3) T, =8a/27TRs 4) T, =36/27a°
3aech a u ¢ nocrossHHbie Ban-lep-Baanbca.
JIEKTPUYECTBO M MATHETH3M
1. Konpencarop emkocth C TMPUCOENMHEH K HWCTOYHHMKY TOKa, KOTOPBIM
HOJIEPKUBAET Ha €ro oOkIagkax pasHocTh noreHuuanoB U. Kakoil 3apsn
MIPOTEKAET YEpPE3 MCTOYHUK IMPU 3aNOJHEHUM IPOCTPAHCTBA MEXKAY IUIACTHHAMU

KHUIKOCTBIO C ,HI/IBJICKTpI/I‘{eCKOfI IMPOHHUIIACMOCTBIO g?
28



y L ouae-y: 9% pue 5 L2,

2. HOBCpXHOCTHaH IINIOTHOCTLb 3apsAJ0B Ha HCKOTOPOM YYACTKC IIPOBOJHHKA,

MIOMENIEHHOTO B JJIEKTPUYECKOe TI0Je, okaszanoch 1,77 1078 K% 9 . KakoBa

HaIIPAKCHHOCTD I10JII HA 3TOM y‘{aCTKe?

) 110252 22100 2. 3)5510¢ Z. 4)310° 2. 5) ne coorsercrayer Hu
M M M M

OJIMH.

3. OnpeaenuTe cuiy TOKa Ha ydacTKe LernH, eciau @1 - ¢2 = 10B €1 = 5B €, =3B
R1=3 OM R;=2 Om r;1=r»=0,5 Om

2T 1) 24 2)3A; 3) 2 A; 4) %A

_:h||_|:|_|}7 5) 13 A

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

mna
M

1) 12w  2)310tm;  3)210%  4)0,08m;  5)310%m
5. ITo AByM KOHTypaM C B3aMMHOM MHIYKTUBHOCTBIO 2 I'H TekyT Toku 2 A u 5 107
A. OnpenennTh B3aUMHYIO SHEPTHUIO TOKOB B 3THX KOHTYpaX.

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

6. YkaxuTe cpeny MepedyrCIICHHBIX BBIPAKCHUN (HOPMYITY, ONPEISISIIONIYI0 YTO
€CTh MHIYKIUS MarHuTHOTro noJis ( F - cuna, M - MoMeHT cui)

. Mdi7]

a’F M
1) dB= PR
) #a Arr®

3) B=
Jdi’ ) IS

2) B-

4) HU OJIUH ; 5)

BCE.
7. Kak cBS3aHHO HANPSHKEHHOCTh C NOTEHIIMAIOM?
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1)—E=(@7+@7+5—i7(] . 2)E=grad ¢; 3) E-grad ¢ ; 4) £=2 ;

oX oy 12 on
5)E=-grad ¢
8. B umenp c mnepemennsiM HampspkenueM U = U cos ot  Briarounau

HHAYKTHUBHOCTD L ¢ akTUBHEIM COIIPOTHUBJIICHUEM R. OHpC,Z[CJII/ITB TOK B IICIIHN.

1) %cos(mt— 9)

Lw
, ge gy = ——.
W IR o

U R
2 : t— ’ I = .
) Ty g st o) e o=

Lo

3) ﬂCOS(ooz‘—go) e lgp = ——.
Lw , VR + 0’

R

U
4 —OCOS ol-gp), e COSQp =—F7——.
) JE b e ol

Lo

VR +0’ 2

U
5) —a(ﬁCOS((()f-f- @), e cosp =

9. Yrto Takoe HaNpsHKEHHOCTD MOJIsA?

Dowi Dot ) D 5 o

Are,r®’ Are,r® r’ Are,r’ Are,r?

10. Ot yero 3aBUCUT HANIPSHKEHHOCTD AJEKTPUUYECKOTO MO ?

1) OT BeMUMHBI TPOOHOTO 3apsifia U CUJIbI, TEHCTBYIOLIEH Ha HETO.

2) OT CHJIbI, IEUCTBYIOIICH HA TPOOHBIH 3apsij.

3) OT 3apsia CO3IAOIIETO MOJIE U OT CPEIBI.

4) oT BeNMUMHBI 3apsa, CO3/AAIOIIErO MOoJje, yIaIeHHOCTH CO3JaTelis MO U OT
CpEIBl.

5) oT 3apsjga, CO3JAIONIETO MOJe, CPedbl, INIe OMPENeNsIeTcs IOoJie, BETUYHHbI
poOHOTO 3apsia.

Onruka

1. Kakoe w3 BbIpaXeHUI OmpeaenseT MpeneibHbId yroa MOJHOTO BHYTPEHHETO
OTpaKeHHS JJIs Tyda CBETa, MAYIIETO U3 CPEelIbl C TOKa3aTeaeM MPeJOMIICHHS Ny B
Cpely ¢ ToKasareseM MmpesioMiieHus ny (N2>Np)?

1.sina=mln,;, 2.sina=n,/n; 3.sina=1/n;4 sina=1/n,;
5. Cpenu oTBEeTOB 1-4 HET MPaBUIIBLHOTO.
2. OmpenenuTh ONTHYECKYIO CHITy PACCEUBAIOMICH JMH3BI, €CIM W3BECTHO, YTO

npeaMeT, MOMEIICHHbI mnepea Hed Ha  pacctossHuu 0,4 M, JTaeT MHHUMOE
n300paxkeHue, yMEeHbIIIEHHOE B 4 pa3a.

1.-7,5 nutp; 2. 7,5 nutp; 3.-10 antp; 4.-5 antp; 5. 5 aoTp.
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3. KaKI/Ie n3 HI/I)KerI/IBeI[eHHBIX YCJIOBI/II)'I SABJIAKOTCA YCJ'IOBI/IHMI/I MI/IHI/IMYMEI oT
TU(QpaKIMOHHON pereTKu?
1. dsinp=mA; (m=011+2,..))

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

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

4. d(sina —sing) =mi; o -yroJ ajcHus

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

4, HO,Z[ KaKiuM VITIOM HY>XHO OTpasuThb JIYy4 OT KpPUCTAJJIAa C II0KA34aTCIICM
IPCIIOMIICHUA n, YTOOBI IMNOJYYHUTh MAaKCHUMAJIbHYIO ITOJIAPHU3AllUIO OTPaAXCHHOI'O
ay4qa?

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

5. Kak m3menntcs yactota KpacHou rpanuiibl hoTodddexra, ecnu mapy paamyca
R coo0muTh mosoxuTeIbHBIN 3apss (7

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

6. Kakyro MakcHMaJbHyH0 KHUHETUYECKYIO DHEPIUI0 UMEIOT BHIPBAHHBIE U3 JIUTHUS
5JIEKTPOHEI IIPH O0JIy4eHHUH cBeToM ¢ yactotoi 10 I'u? (A=2.4 »B, /= 6,62
103 x.c, 1 5B = 1,9.10° k).

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

ATOMHas U AlepHas PU3NKa
1. Ha ocHOBe pe3ysibTaToB Kakux ONbITOB Pesepdop 1 mpeaioxul miiaHeTapHyto
MOJIEJIb aTOMa.

1. Omnwitel Jlenappa.

2. ObITHI 1O B3aUMOJIEUCTBHIO TPOTOHOB C BEIIECTBOM.

3. bombapaunpoBka o- YacTUIIaMU METAJUTMYECKHUX TMJIEHOK.
2.YKaxuTe BTOPOi MPOAYKT saepHoi peakuun: 4Bet+*,He—12%C+?

3.Kakoil mopsakoBeiii HOMep B Tabnuie MeHjeneeBa UMEET JIEMEHT, KOTOPBIM
oOpasyeTcs B pe3yJbTare - pacaja sjpa 3JIeMeHTa ¢ MOPSIKOBBIM HOMEpoM Z

1.Z+1

2.Z-1

3. Z.

4. OmpenenuTe YUCIO 3JEKTPOHOB B AJIEKTPOHHON 000JIOUKE HEUTPaIbHOTO
aToOMa, B aTOMHOM $]Ip€ KOTOPOT'O COAEPKUTCS 6 IPOTOHOB U 8 HEUTPOHOB.

1.0
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2.2

3.6

5. [Touemy Teopust bopa He cmoryia OOBSICHUTH CHIEKTPAJIbHBIE 3aKOHOMEPHOCTH
I'enmua?

1. Bop nonp30Bacs TONBKO KIIACCUYECKON (DHU3UKOM
2.bop  monb3oBajics ~ KIACCMYECKOM  MEXAaHMKOW U KBAHTOBBIMU
3aKOHOMEPHOCTSIMU U3JIY4CHUS, TOIIyCKasl JJOTUYECKYIO HEIOCIIEN0BATEIBbHOCTD.
3. bop yuuThIBaI TOIBKO KBAHTOBBIE 3aKOHOMEPHOCTH M3ITy4YECHUS.

6. Kakoe u3 tpex TumnoB uzinydeHus (o, 3, y) He OTKIOHSETCA dJIECKTPUUECKUM U
MarHUTHBIM ITOJISIMU?

1. o- uznydeHue

2. B- uznydyenue

3. Y- U3My4CHHUE.

/. KakoBO COOTHOLIEHWE MEXIY Maccoil M, CTaOMIBHOrO siipa U CYMMON Macc
CBOOOAHBIX TPOTOHOB Z Mp, U CBOOOAHBIX HEHTpoHOB N M, M3 KOTOPBIX
COCTAaBJIEHO PO

1. m,>Zm +Nm,

2. m,<Zm,+Nm,

3. m,=Zm,+Nm,.

8. IlposiBieHHeM Kakoro THIIa B3aUMOJECUCTBHUH, CYIIECTBYIOUIMX B IPHUPOJIE,
SIBJIIFOTCS SIZIEPHBIE CUJIBI, ACHCTBYIONINE MEXITY HYKIOHAMH B siipe?

AJIEKTPOMArHUTHBIE
['paBUTaLIMOHHBIE

CunbHbIC

CnaOsle.

. KakoB mopsiok BeTMYHHBI pajinyca siapa aroMa?

108cm
10Bem
10 em.
CamocrosiTesibHasi padoTa CTyIeHTOB peajiu3yeTcs B BUjae:
" [OJTrOTOBKHU K KOHTPOJIbHBIM paboTam;
" [OJTrOTOBKHU K CEMUHAPCKHUM 3aHITHIM;
= odopmieHUS JTa0OpATOPHO-NIPAKTUUECKUX  paboT  (3amoJjiHeHHE
Ta0JIUII, peIICHUE 3a/1a4, HallUCaHUE BBHIBOJIOB);
" BBIMOJHECHUS WHIUBUAYAJIbHBIX 3aJaHU 1O OCHOBHBIM TeMaMm
JUCIUTIINHEL,
" HamucaHue pedeparoB 1o npobdiemam aucuMIivHb "dusuka.

Wk OohwhE

a) IIpumepnwie eonpocol 0 camonod2omoeku no mexanuke (I mooyan):
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1. B dyem 3akmouaroTcs KOOPAMHATHBI M BEKTOPHBIM CIOCOOBI OMHCAHUS
JIBYDKEHUA?

2. Yro Ha3pIBaeTCA CPEIHEW U MTHOBEHHOM CKOPOCTSIMU M3MEHEHMS KOOPIAMHATHI
X TOYKH (Vep, Vx)?

3. Yo Ha3bIBa€TCs CPEAHUM U MTHOBEHHBIM YCKOPEHUSMHU TOUKH IO OCH X (Axcp,
ax)?

4. UYro omnpenensier ypaBHeHHE X = Xo + Vyt? Kakoe nBuxeHne oHO onmcheiBaer?
Kak u3mensitorcs co BpeMeHeM BETHYUHBI Vy, ax?

5. YT0 ONpenesaoT COOTHOIECHUS: Vx= Vyot axt, X=Xo+Vyot+ axt?/2?

6. UTto Ha3bIBaCTCSI BEKTOPOM TEpEMEIIECHUsT TOUKH [ 11?

7. Yro Ha3BIBACTCS CPEIHUM U MTHOBEHHBIM BEKTOPOM CKOPOCTH TOUKHU (Vcp, V)?
Kaxk HampaBneHnsl 3tu BekTopa?

8. Yro Ha3bIBAETCSI CPETHUM U MTHOBEHHBIM BEKTOPOM YCKOPEHHUS TOUKH (&cp, )7
Kak onu HanpaBieHbl?

Q. Kak cBsi3aH BEKTOp CKOPOCTH V CO CKOPOCTSMU Vy, Vy, V77

10. Kak HailTu MOaYJIM BEKTOPOB CKOPOCTH, YCKOpEHHUS |a|?

11. Kak cBsi3aHbI KOOPAMHATHBIA U BEKTOPHBIN CIIOCOOBI ONMCAHMSI IBUKEHUS ?

12.  Kak pa3noXuTh BEKTOp YCKOPEHHS a Ha HOPMAaJbHYIO M TAHTC€HIHUAIBbHYIO
cocTaBistonue (an u a,)?

13. Kak BnusieT Ha BEKTOp CKOPOCTH V TOUKU TaHT€HLMAIbHOE YCKOPEHUE a /7

14.  Kak BiuseT Ha BEKTOP CKOPOCTH V TOYKH HOPMAIbHOE YCKOPEHHE dn?

15. Touka gBMXKETCSI paBHOMEPHO 10 KpuBou. Yemy paBHO an? a?

16. Touka IBHUXKETCS MO MPSIMON C YBEIMYUBAIOLIEHCS CKOPOCTHIO. YeMy paBHO an?
a :?

17. Yrto Ha3pIBaeTCA CpEIHEW YIIOBOM CKOPOCThIO? MrHOBEHHOM YIJIOBOM
CKOPOCTBIO?

18. Kak HanpaBiieH BEKTOp yIJIOBOM CKOPOCTU?

19.  Yrto Ha3bIBaeTCs CPEIHUM YIIIOBBIM YCKOpeHHeM? MTHOBEHHBIM YCKOpEHUEM?

20. Kak HampaBjeH BEKTOp YIJIOBOTO YCKOPEHUs?

21. Uewm ompenensieTcst YUCIIO cTeNeHeH CBOOO bl MEXaHUYECKON CUCTEMBI?

22. Kak HampaBieH BEKTOP 3JIEMEHTApHOTO YIiI0BOTO MepeMeIeHus ?

23.  SIBnisercs M BEKTOPOM KOHEYHOE yTIIOBOE IepeMenieHre?

24.  Kak cBsi3aHBI JUHEHHBIC U YTJIOBbIC KHHEMATHYECKHUE XapaKTEPUCTHKHN?

25. Koneco BpamaeTcsi BOKpYT HEMOABUKHOM OCH, TPOXOISIIEH Yepe3 IIEHTP Macc.
O6namaer 1mu mob0asgs TOYKa Ha 000J¢ HOPMalbHBIM, TaHTCHIIMAIbLHBIM
YCKOPEHHUEM, MEHSIIOTCS I CO BPEMEHEM MOJYJIM 3TUX YCKOPEHUM, €CIIU KOJECO
BpaIlaeTCs:

a) C IOCTOSIHHOM yTJIOBOM CKOPOCTHIO W = CONSt;
0) ¢ OCTOSIHHBIM YTJIOBBIM YCKOpeHueM [ = const.

26. Kakue cuctembl OTCUYETa Ha3bIBAIOTCA UHEPIUATIbHBIMU?

27. llouemy mnepBbli 3aKkoH HproTOHa SBIsIETCSA CaMOCTOSATEIBHBIM, XOTSA Ha
MIEPBBIN B3TJISIA OH CIEAYET U3 BTOPOTO 3akoHa HproToHa?

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

33



29. Uro Takoe macca? Kak usmeputrp maccy? B uem 3akmrodaercss CBOMCTBO
aAAUTUBHOCTH MACCBhI?

30. Yrto Ha3bIBaeTCSd HMMIYJIHCOM MAaTEPUATbHOW TOYKM U HUMITYJIBCOM CHUCTEMBI
MaTepUAIIbHBIX TOUEK?

31. CdopmynupyiiTe OCHOBHOM 3aKOH JTMHAMHUKH JJISI MaTEPUAIbLHON TOYKH W JIJIS
CHCTEMBbI MATEPUAIBHBIX TOYEK.

32. Kak 3anucaTh ypaBHEHHUE JIBIXKEHUS TeJla B BEKTOPHOU U CKaJisipHOU popme?

33. Cdopmymupyiite 1II 3akon HproToHa B ¢opme paBeHCTBa IEUCTBHS W
MIPOTUBOICUCTBUSI.

34. Ilouemy NpUHUMI OTHOCUTEIBLHOCTHU SIBISETCS MOCTYyJIaTOM?

35. Kakue cuctembl OTCUYeTa Ha3bIBAIOTCA HEUHEPITUATLHBIMU?

36. Uemy paBHa M Kak HarpasJieHa IIEHTPOOEKHAS CHIIa UHEPITUN?

37. CdopmynupyiiTe YyCIOBHUS pPABHOBECHUS Tella OTHOCUTEIBHO PaBHOMEPHO
BpallatouIeiicss HEMHEPIMAIbHONW CUCTEMBI OTCYETA.

38. Uro Ttakoe cmma Kopumommca? Korma ona Bo3nmkaer? Kak ompeaenuts ee
HaIlpaBJICHUE U BEJIUYUHY?

39.  Uro Ha3pIBaeTCS MOMEHTOM CHJIBI (BETMUMHA, HATIpaBiIeHUE)?

40. CdopmynupyiiTe OCHOBHOW 3aKOH TWHAMHKH JJISI BpPAIIATEIHHOTO IBYKCHHS.

41. UYemy paBHa KMHETHUECKas sHeprusi Bpaiatomierocs tena? Chopmynupyiite
teopemy Kénwura.

42. Yrto Ha3bIBaeTCI MOMEHTOM HMIIyJbCca MaTepuanbHOW Touku? KakoBa ero
BEJIMYMHA U HapaBjieHUe?

43.  UYTto Ha3pIBaeTCSI MOMEHTOM MMITYJIbCA TBEPJIOTO Tema?

44.  OmnpenenuTe MOMEHT UMITYJIbCA MAaTEPUAIbHON TOUKM Maccod m, JABIKYILEHCS
CO CKOPOCTBIO

45.  Yrto Ha3bIBAaETCA UMITYJIHCOM MAaTePUATBLHON TOUKH?

46. Cdopmynupyiite Il 3akon HptoToHa B MMy IbcHOM (hopMe /It CUCTEMBI Tell.

47. Yrto Ha3pIBaeTCA MMITYJIbCOM CHUIIbI? KakoBa CBSI3b MEXKIY WMITYJIbCOM CHJIBI U
M3MEHEHHEM UMIYJIbca Tea, Ha KOTOpoe OHa JiecTByeT? PaccmoTpute 2 ciyyasi:
CUJIa HEU3MEHHA; CHJIa MEHSIETCS CO BPEMEHEM.

48. CdopmynupyiiTe 3aKOH COXpAaHEHHS MMITYJIbCA CUCTEMBI TEI U OTACIBHBIX €T0
IIPOCKLINM.

49. Yro HazpIBaeTCA pabOTOMN CHITBI?

50. TI'py3 mojaBelieH K HEPACTSXKUMON HUTHU M OTTSHYT B CTOPOHY OT MOJIOKECHHUS
paBHOBecust Ha yron o. Kakue cuibl neiictByror Ha rpy3? Kakyio paboty
COBEPILIAOT 3TU CUJIbl HA IyTH JBUKEHHUS €T0 K MOJI0)KEHUIO PABHOBECHUS ?

51. Kakume cuibsl Ha3pIBalOTCd KOHCEpBaTUBHbIMU?  HekoHcepBaTHUBHBIMH?
[IpuBenuTe NpUMEPBHL.

52. Ilap, Haca)XeHHBIN HA KECTKHUI CTEP)KEHb, COBEPIIIACT MOJTHBIN 000poT. Kakyro
paboTy NpH 3TOM COBEPIIAET CHIIA TAKECTU?

53. Uro Ha3pIBaeTCs KMHETHMUECKOW »HEeprueut tema, cucreMsl ten? Kak cBs3aHbl
MeXIy cOO00M M3MEHEHUE KNHETUYECKOM YHEPrun 1 padboTa cui?

54. Yrto Ha3bpIBaeTCs NOTEHIMAIbHOW »Hepruerd cucreMbl Ten? KakoBa CBS3b
M3MEHEHUS TOTEHIMAIbHOM SHEPTUU CUCTEMBI C pabOTOM cui?

55.  Urto Ha3bIBaeTCsS MOJHOW MEXaHUYECKON dHEPrUei CUCTEMbI?
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56. Kakue npuyuHBI MOTYT BBI3BaTh M3MEHEHHE IMOJHON MEXaHMYECKOW >HEpPruu
CUCTEMBI?

57.  CdopmynupyiiTe 3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHUH.

58. CdopmynupyiiTe OCHOBHOE ypaBHEHHUE AUHAMUKH BPAIATEIBHOTO JIBUIKECHHS
TBEpJI0TO TeJa (ypaBHEHHE MOMEHTOB).

59. CdopmynupyiiTe 3aKOH U3MEHEHHUSI MOMEHTA UMITYJIbCa CUCTEMBI TEJl.

60. CocraBbTe CpaBHUTEIBHYIO TAOJIHILYy BETUYMH U 3aKOHOB JUIsl MOCTYNATEIbHOTO
Y BpaIIaTeIbHOTO ABUKCHUM.

61. ®opmMmynupoBKa 3aKOHA BCEMUPHOTO TATOTEHUSI. Y CJIOBUS €0 MPUMEHUMOCTH.

62. CpaBHEHHME TPABUTAMOHHOTO B3aUMOJCHCTBUS C JPYTUMU  BHUJIAMH
B3aUMOJICCTBUH.

63. Bbrunciautre COOTHOIIEHUE CHIIBI TPABUTAIIMOHHOTO TMPUTSHKEHUS MEXKITY
AJIEKTPOHAMH K CHUJIE HX 3JIEKTPOCTATUYECKOTO OTTAJIKUBAHMSL.

64. PaccuuTaiiTe moTeHIIMAT TPABUTAIIMOHHOTO TOJISI TOUEYHOU MACCHI.

65. 3anummuTe ypaBHEHHUE IBIKEHUS NCKYCCTBEHHOTO CITyTHUKA 3eMIIH.

66. Ot 4ero 3aBUCUT BEIMYMHA YCKOPEHHUS CBOOOAHOTO MaACHUS?

67. UYemy paBHa mTOJHAs MeXaHWYECKash OJHEPIHs JBIDKYIIETOCS IO OpouTe
MCKYCCTBEHHOTO CITyTHUKA 3eMJIn?

68. Paccumraiite 1, 2 u 3 KOCMHUYECKHE CKOPOCTH.

69. 3anummure ypaBHEHUE TapMOHUYECKOTO KOJIEOATETHHOTO JTBUKCHHUS.

70.  OObsicHuTe (PU3UYECKUA CMBICI MapaMEeTPOB KOJEOaHUsS: aMIUIUTY/IbI,
epuoja, 4acTOTHI.

71.  Yto takoe ¢a3za konedbanus? Kak ¢aza konebaHus 3aBUCUT OT BpEMEHU?

72. B Kakux eIMHHIIAX U3MEPSIETCs pa3HOCTh (pa3 ABYX KoJeOaHMit?

73. B uewm 3akmouaercs rpadudeckoe npeicTaBieHrne Kojaeoanmii?

74. Ot 4ero 3aBUCHUT aMIUTUTYJla U HadalibHas (aza pe3yJbTUPYIOIIETO KoiaeOaHus,
ABIIAIONIETOCS CyMMOW JByX CHHXPOHHBIX CKQJISPHBIX TapMOHHUYECKUX
Kose0aHuit?

Bonpochl is1 CaMONOJAr0TOBKH 10 MOJIeKYasipHoii ¢pusuke (I Mmoayib):
UTo Ha3bIBAIOT TEPMOJAMHAMUYECKON CUCTEMOM?
UTo Tako€ COCTOSIHUE TEPMOJUHAMUYECKON CUCTEMBI?
Kaxkoit Habop mapamMeTpoB ONpeesiseT COCTOSHUE CUCTEMBI?
Kakas TepmonnHamuyeckasi cuctema siBIseTCsl OJTHOPOHON?
Kakas TepmonnHamMuyeckasi cuctemMa Ha3bIBaeTCsl PABHOBECHOI?
Uto Takoe MakpOCKOMUYecKasi cucteMa?
Kakue TpyIHOCTH BO3HMKAIOT MPH OMUCAHHUM MAKPOCKOIMHWYECKON CHCTEMBI
MEXaHUYECKUMHU METOJaMU?
Kakue mapameTpbl CUCTEMBI Ha3bIBAIOTCSI MAKPOCKOITMYECKUMU?
9. Kakue mapameTpbl CUCTEMBbI HA3bIBAKOTCS MUKPOCKOITUYECKUMU?
10. Kak monyuuTh 3HA4YCHUS MaKpPOCKOMUYECKUX IapaMeTPOB, €CIU HW3BECTHBI
MHUKPOCKOITMYECKUE NTapaMeTPhI?
11. B 4ém cocToUT METOJT CPEHECTATUCTUIECKOTO CPETHETO?
12. Kakwue cucTeMbl Ha3bIBAIOT KBa3W3aMKHYTBIMH M KBa3MHE3aBHCHMBIMH?

13. Kaxumu mapameTpaMu XapaKTepU3yeTcs COCTOSHUE CTATUCTUYECKON CUCTEMBI?
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14.  Yro Takoe SHTPOMHS B CTATUCTHUECKON (u3nKe?

15. Kak BbIUMCISETCS SHTPOMUS B CTATUCTUYECKOH (u3uKe?

16. Kakum ycnoBusiM yIOBJIETBOPSIET CTATUCTHYECKAS SHTPOIUS?

17. Kak cBsizaHbl M&X1y COOOM HEPTHUS, SHTPOIUA U TeMrepaTypa?

18. Kakumu cBoiicTBaMu 00J1a1aeT MOAEIh "UaeanbHbIi ra3"?

19. UYemy paBHa cpeaHeKBaJApaTUIHAs CKOPOCTH V > ?

20. Yemy paBHa cpellHASI KHHETUYECKast SHEPTUsl & aroma’?

21. Kak Beirmsaut ¢popmyna boisimana?

22. Kax BweIsiIMT pacopeneieHne MakcBeuia 1O KOMIIOHEHTaM CKOPOCTEH
MOJIEKYJIbI?

23. Uto TaKkoe CTerneHu CBOOOIbI?

24.  Yto TaKoe YMCIIO CTETCHEH CBOOOIbI?

25. B uéM cocTouT conaep)aHUE TEOPEMbI O PaBHOPACTIPEICICHUN YHEPTUU TIO
CTEIEHSAM CBOOOIBI?

26. B 4ém o0coOeHHOCTH cTeneHel cBOOOIBI KOJIeOATEILHOIO IBUKEHUA?

27. Kak BBITJIAIUT BBIpAXKEHUE JIJIs1 OOIIIETO Yucia CTeNneHe cBOOOIbI?

28. Uto Takoe koHcTaHTa bompiimana?

29. IlepedncnuTh OCHOBHBIC MTOHATHUS TEPMOINHAMUKH.

30. IlepeuncnuTh OCHOBHBIC TEPMOJIMHAMHYCCKHUE TTAPaMETPhl COCTOSHUS Tea.

31. JlaTh ompeaeiieHUe TEIIOTHI.

32.  Jlatp ompeeneHne KOJIMUeCTBA TEILIOTHI.

33. Kak onpenensercs Temieparypa?

34. UYto Takoe aOCOIOTHAS U SMIIUPUIECKAs TeMIIepaTyphl?

35. Uro Takoe TepMOJIMHAMHUECKas IKajia, B 4éM €€ OTIMYME OT BCEX
JIPYTUX TeMIIEpaTypHBIX IIKaJ1?

36. Yro Takoe ypaBHEHUE COCTOSIHUS?

37. Kaxk BBITISAUT ypaBHEHHE COCTOSHUS HI€aTbHOTO ra3a?

38.  Uro Takoe TepMOIUHAMHUYECKHA MTpotiecc?

39. Kakoii mporecc Ha3bIBAIOT PABHOBECHBIM?

40. MOXHO 71 paBHOBECHBIN MPOIECC CUUTATH OOPATUMBIM?

41. Jlats dopmynupoBky O - Haually TEPMOAMHAMUKHU.

42. Jlath hopMyIHpOBKY | - Hadady TEPMOJIMHAMUKHY.

43.  Jlath GOpMYIHPOBKY 2 - HaYady TEPMOJIUHAMHUKHU.

44,  Jlath ¢hOopMyIHUPOBKY 3 - HAYATy TEPMOIUHAMUKH.

45.  JlaTth onpeneneHre BHYTPEHHENW SHEPTUN U/I€aIbHOTO Tasa.

46. Kak onpenensiercst aneMeHTapHas padoTa B TEpMOJIMHAMUKE.

47. Yro o3Ha4aeT, 4YTO U3MEHEHHE BHYTPEHHEH SHEPIUM SBIIAETCS IMOJHBIM

nuddepeniranom?

48. Kak BBIITSAMT TEpPBOE HAYal0 TEPMOJWHAMHKH Ui H30XOPHUECKOTO
nporecca?

49. Kak BBHIIMIAAUT TME€PBOE HAYaJl0 TEPMOJMHAMHUKUA I H300apUUYECKOTO
nporiecca?

50. Kak BHITIAOUT TEPBOE HAYAIO TEPMOAWMHAMHUKHA JUISI HW30TEPMHYECKOTO
npoiiecca?
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51. Kak BHIITIAOUT TEpBOE HAYAIO TEPMOJAMHAMHUKU [JIs  aauadaTHIeCcKOro
npouecca?

52. UYemy paBHa paboTa B M30TEPMHUUYECKOM TIpoliecce?

53. Uemy paBHa paboTta B ©300apu4ecKoM mpoiecce?

54. UYemy paBHa paboTta B agunabdaTHYECKOM Ipolecce?

55. UYemy paBHa paboTa B M30XOpUUECKOM ITpoiiecce?

56. Kakoif TepMOTMHAMHYECKUH TIPOIIECC HA3BIBACTCS IIUKIMICCKUM ?

57. Kak BBITJISIAUT MOJEIb TETUIOBOM MAaIlIMHBI?

58. Uemy paBeH K03 (UIIUEHT MOJIE3HOTO JACUCTBUS TETUIOBON MAITMHBI

59. Uemy paBeH K03 (UIIUEHT MOJIE3HOTO ACUCTBUS XOJIOIUIHHOU MAIIIUHBI?

60. Uemy paBeH K03 HUIMEHT MOJE3HOTO AeHCcTBUS 1uKiIa KapHo?

61. Yo takoe mukia Kapao?

62. Uto Takoe TepMOAMHAMHUYECKASI YHTPOIHA?

63. Uro Takoe cBsI3aHHAs dHEPTHUs?

64. HamucaTh BEIpaKEHHE 11 CBOOOTHOM SHEPTHH.

65. B 4ém cocTouT CBA3b TEPMOJUHAMHYECKOW M CTATHUCTUYECKOW DHTPONHU U B
4&M CTATUCTUYECKUH CMBICII BTOPOTO Hadajga TePMOIUHAMUKH.

6) Bonpocul O CamoCmoamenbHou paﬁombt no_3jieKkmpomazunemumy (l

MOOYJIb).

1 Kpatko omnumuTte cnoco0 BBIUKCICHHUS KYJIOHOBCKOM CHIIBI MEXIY JIBYMS
NPOTSKEHHBIMU 3aPSKEHHBIMU (PU3UYECKUMU TEIAMH.

2 KakoBa pasmepHocTh ko3(pduuuenta mnonsipuzyemoctu? KakoB ero ¢usu-
YECKUI CMBICH?

3. N300pa3ute KapTUHY SKBUITOTEHIIMAIBHBIX JTUHUN JIEKTPOCTATUYECKOTO TIOJIS
JJIsL CIIETYIOIINX pacipeeseHU 3apsiioB:
a) DIEKTPUYECKUN AUMNONIb; 0) cuCcTeMa JABYX TOYEYHBIX 3apsjoB; B)  CHUCTEMa

JBYX PaBHBIX OTPULATEIbHBIX 3apsJI0B; 1) INIOCKUI KOHJEHCATOP.

4. OOBsicHuTE (HAa HpUMEpPE OJHOPOAHOTO IOJsA), MOYEMY HAINPSIKEHHOCTD
AIIEKTPUUECKOTO TOJIsI HAMpaBiieHa B CTOPOHY HamOBICTpEHIIero yObIBaHUS TO-
TEHLUAJIA.

5. B dem 3akmrouaercs meTonm 3neKTpocTaTuueckoi 3amuThl? Ha kakom ¢u-
3UYECKOM SBJIEHMHU 3TOT METOJl OCHOBaH?

6. Kako#i ¢usnueckuii cMBICT BKJIQJbIBACTCS B IMOHATHE CTOpOHHMX cui? ['ie
JNEUCTBYIOT 3TU CHJIbI?

7. Kakoit puszmueckuii cMmbica BkaaabiBaeTcs B moHstue DJ1C? Kak moxeTt ObITh
n3mepena DJ[C b6araperiku?

8. N300pa3ure KapTUHY JIMHUA MarHUTHOW WHIYKIIUW IS CIEAYIOIIHUX IIpo-

BOJIHMKOB C TOKOM M MOCTOSTHHBIX MarHUTOB:
(a) mpsIMOJIMHEWHBIN MarHuT, (0) KpyroBas paMka, (B) COJEHOU/, (T') 3eMJIs.
0. Yem BUXpEBOE MOJI€ OTIIMYAETCS OT MOTEHIIMAILHOTO?
10.  Ilouemy 3apsKEHHBIE YaCTUIIBI ABUTAIOTCS B MArHUTHOM T10JI€ 11O CriUpanu’?
11. B uyem CXOACTBO WM pa3Idyde MEXIy TOKOM MPOBOAMUMOCTH U
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22,
23.
24,

25.

WHTYKIIMIOHHBIM TOKOM?

KakoBa kauecTBeHHas CBsI3b Mpasuia JIeHIa C 3aKOHOM COXPaHEHHUs DHEPTUN?

[ToueMy mepeMeHHBIN SJIEKTPUUYECKUM TOK MPOXOAUT MO LENH, COAECPIKAIIUN
KOH/JICHCATOP, a MOCTOSHHBIN HE TPOXOIUT?

Uto HOBOro HaONIOIAaeTCs B BBIPAKEHUU I IUPKYSLUM BEKTOpa
MarHUTHOW MHAYKUUHU MO 3aMKHYTOMY KOHTYpPY (3aKOH TOJIHOTO TOKa) B TOM
clydae, KOrja B MPOCTPAHCTBE BO3HUKAET MEPEMEHHOE 3JIEKTPUYECKOE MoJie?
CrnencTBueM KakvX SKCIEPHUMEHTOB MOSBISETCS HEOOXOIUMOCTH BBEICHUS J10-
MOJHUTEIBHOTO CIaraeMoro?

B cxoAcTBO M B 4eM pazivuMe MEXKY TOKOM IMPOBOAUMOCTH U TOKOM CMeE-
HICHUS?

Kakue skcnepuMeHTadbHbIE 3aKOHBI JIEKTPUYECTBA M MarHeTu3Ma JIeTJId B
OCHOBY CHCTEMBI ypaBHEeHU MakcBesia?

CocraButh TaOnuny "Knaccudukamms DM no auanazoHam". VYkazaTh
Ha3BaHUE NMAIla30Ha, AJWHBI U YaCTOThl BOJIH JIMAINla30HOB, XapaKTep AEWCTBUS
Ha )KUBBIE OPraHu3Mbl'".

Uem omimuarorcs DM BOJIHBI, W3JIy4yaeMble aHTEHHOW paguo MepeaaTdyrka, u
CBETOBBIE BOJIHBI, U31y4a€MbIE€ CHIIBHO HATPETHIM TEJIOM?

Urto takoe MoHOXpomaTtuueckass OM BoiHbI? UTO Takoe aynHa BoJHBI? Kak
JJMHA BOJHBI CBfi3aHa C 4YacToTo? B dYeM 3akiwo4aercs CBOMCTBO
nonepeyHocty M BosIH?

BriBectu popmyInibl 115l TIIOTHOCTH SHEPTUH DIICKTPUUECKOTO U MAarHUTHOTO
OM BOJIHBI.

B gem 3axmtouaercs npuHIUn GOTOMETPUU?

B gewm 3axmiouaercs pusnonorndeckast ocHoBa (hoToMeTpun?

UT0 Takoe KOrepeHTHbIE U HEKOrepeHTHbIE DM BOJIHBI?

B makcumymax uHTEp(dEpEHIMOHHOM KapTHUHBI OT JIBYX HCTOYHHUKOB OCBE-
HIEHHOCTh BYETBEPO MOJKET IMPEBBINIATh OCBEUIEHHOCTh, CO3/1aBAEMYI0 OJHUM
VMCTOYHUKOM. HeT 11 31ech HapylIeHHs 3aKOHA COXPAHEHUS! SHEPTUN?

[IpuBenure mnpuMepbl Mo HAOMIOACHUIO HMHTEp(EPEHIIMU CBETa Ha OCHOBE
MPUHIKIIA pa3jiesieHus: (POHTA BOITHBI.

6) Bonpocwl 014 camocmoamenbHoi padoomvl 0 ONMUKe, AMOMHOU U A0EePHOIL
duzuxe (111moodyns):

CocraButrh Tabmumy "Knaccupukamms OM mno amanazonam". VYkaszaTh
Ha3BaHWE AMAaIa30Ha, AJIUHBI U YaCTOThI BOJIH IMANa30HOB, XapaKTep NeUCTBUS
Ha KUBBIE OPraHU3MBbI".

UeMm oTnnuarorcs OM BOJIHBI, M3JIy4yae€Mble aHTEHHOW Pajuo MepelaTdyuka, 1
CBETOBBIE BOJIHbBI, U31y4a€MbI€ CHJIbHO HATPETHIM TEJIOM?

Urto takoe MoHOXpomaTtuueckass DM BoiHbI? UTO Takoe ayinHa BoJHBI? Kak
JUINHA BOJHBI CBsA3aHa ¢ 4YacToToi? B dem 3akmrodaeTrcss CBOWMCTBO
norepeyHoctTu IM BoH?

BriBecTu popmynbl A1 TNIOTHOCTH SHEPTHH DJIEKTPUUECKOTO U MAarHUTHOTO
OM BOJIHBEI.

B yem 3aknrouaercs npuHIun GoToMeTpun?
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6. B gem 3axmouaercs pusnonorndeckast ocHoBa (hoToMeTpun?

7. UYTto Takoe KOTepeHTHbIE U HEKOTepeHTHbIe DM BOJIHBI?

8. B makcumymax uHTep(EpPEHIIMOHHOW KapTUHBI OT JBYX HCTOYHHUKOB OCBeE-
IICHHOCTh BYETBEPO MOXKET TMPEBBINIATh OCBEIICHHOCTh, CO3AaBACMYI0 OJHUM
UCTOYHUKOM. HeT 1 3/1ech HapyIIeHus 3aKOHa COXPAaHSHHST SHEPTHH?

9. [TpuBeauTe mpuMepsl MO HAOMIONCHUIO WHTEpPPEpPEeHIIMN CBETa Ha OCHOBE
NPUHIIUIA pa3aeneHus GpoHTa BOJIHBI.

1. TennoBoro u3myueHusi. AOCOITIOTHOE YEPHOE TEJO.

2. 'mnotesa xBanToB [Inanka. [Toctostauas [Tnanka h.

3. @oroHHass  (KOpIycKyJsipHasi) Teopuss cBeTa. B ueM  3akirovaercs
dorornekrpuueckuii 3ppext?

4. ChopmynupoBaTh TpU OCHOBHBIE 3aKOHBI (oTOddeKTa, YCTaHOBICHHBIC
AKCIIEPUMEHTAILHBIM ITYTEM.

5.Uto Takoe pabora BbIXoma diekTpoHa? Hamucatb U 0OBICHUTH (QopMyTy
OWHIITEHA.

6. KopryckynisspHO-BOTHOBOH Iyallu3M.

7. Kaxoit cniextp Ha3biBaeTcs auHeiuateiM? O6o00menHas hopmyna bamsmepa.

8. [loctynatel bopa. B uem mnpotuBopeune mnocrtynatoB bopa ¢ kiaccuyeckoi
MEXaHUKOW U TepMOJIMHAMUKON MakcBemna?

9. Dueprus atoma. [IpaBuiio KBaHTOBAaHHUS.

7.2. MeTonnyeckue MaTepuabl, ONpenessiiOlde NPOUeIYPy OleHUBAHUS
3HAHMi, YMEHHUIl, HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YOLIHX
3Tanbl (POPMUPOBAHUA KOMIIETECHIMI.

YpoBeHb OCBOEHHUS Y4Y€OHBIX ITUCIHUIUIMH OOYyYarolIMMHCS OIpeaAesieTcs

CIENYIOIIMMH  OLEHKAMH:  «OTJIIMYHO»,  «XOPOLIO»,  «YIOBJIETBOPUTEIBHOM,
«HEYIOBJIIETBOPUTEIILHOY.

Onenkun  "oTamyHo" — 3aciyxuBaeT  oOydaromuics,  OOHapy>KUBIIUIA
BCECTOPOHHEE, CUCTEMATUYECKOE U TNIyOOKOE 3HaHHE y4eOHOro Marepuaiia, yMEeHue
CBOOOZHO BBINNOJNHATh NPAKTUYECKHE 3aJaHUsl, IMPELyCMOTPEHHBIE MPOTPaMMOMN,
YCBOUBIIMN OCHOBHYIO JINTEPATYPY U 3HAKOMBIM C JOIIOJHUTEIBHOM JINTEPATYPOU,

PEKOMEHOBAaHHOM ITPOTPAMMOM.

Onenku "xopoto" 3aciyXKMBaeT 00ydaronIuics, OOHApYKUBIIUN TOJIHOE
3HaHUE Y4yeOHOTO Marepuana, YCIEUIHO BBIMOJHSAIOMIMA MNPEeTyCMOTPEHHBIE B
nporpaMMe MPAKTUYECKUE  33JaHUs, YCBOUBIIMA OCHOBHYIO JIUTEpaTypy,
peKoMeHI0BaHHYI0 B Tiporpamme. OrieHka "Xopoiro" BBICTABISETCS 00yJaronuMcs,

MOKAa3aBIIMM CHUCTEMaTUYCCKUU XapaKkTep 3HAaHUU 110 JUCITUIITIMHC U CITOCOOHBIM K
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UX CaMOCTOSITEIbHOMY TIOMOJIHEHUIO ¥ OOHOBJICHHIO B XOJ€ JajbHeen yueOHoit

paboThl ¥ MpodhecCUOHATBHOM NEATETbHOCTH.

OneHky "yIOBIETBOPUTEIBHO" 3aCTyKHBAeT 00y4Jaromuics, 0OHapyKUBILIUN

3HAaHMUS OCHOBHOT'O y4eOHOro Marepuajia B 00beMe, HEOOXOAUMOM sl ajbHeen
yueObl U MpeacTosiiield padboThl 1Mo NpoecCuu, CIPaBISIOLINICS C BBITOJIHEHUEM
IIPAKTUYECKUX 3aJaHUM, NPEAYCMOTPEHHBIX IIPOTPAMMOM, 3HAKOMBIX C OCHOBHOU
JUTEPaTypor, pPEKOMEHJOBaHHOW mnporpamMmMol. OrieHka "yAOBIETBOPUTEILHO"
BBICTABJIIETCS. 00YYaIOIIMMCS], TOIyCTUBLINM MOTPEIIHOCTH B OTBETE HA HK3aMEHE U
IPU BBIIOJHEHUHM 3K3aMEHAI[MOHHBIX 3aJaHuil, HO 00JIaJaroIMM HEOOXOANMBIMU

SHaAHUAMU OJI1 UX YCTPAHCHUA IO PYKOBOJACTBOM IIPCIIO1aBaTCIIA.

Onenka  "HEY/IOBIETBOPUTENBHO"  BBICTABISETCS  OOydaromemycs,

oOHapyXHUBIIEMy MpoOensl B 3HAHUAX OCHOBHOTO y4eOHOrO MarepHana,
JOMYCTUBILIEMY TPUHIUIIMAIbHBIE OIIMOKA B BBINOJHEHUU MPETyCMOTPEHHBIX
MpOrpaMMON TpPaKTUUECKUX 3adaHui. OIleHKa "HEyIOBJIETBOPUTEIBHO" CTABUTCS
oOydaromuMcsi, KOTOpble HE MOTYT MPOJOJKUTh OOyYeHHE WU MPUCTYNHUTHh K
npoecCHOHANBbHON JEeATEIbHOCTH MO0 OKOHYAHUM O0pa30BaTEIBHOTO YUPEKIACHUS
0€e3 JOMOTHUTENIbHBIX 3aHATUN MO COOTBETCTBYIOUIEH AUCIUIUIMHE.

OOmumii pe3yapTaT BBIBOAUTCS KaK MHTErpajibHas OLEHKA, CKJIa/bIBAIOIIAs U3
TeKymero KoHTpois - 50% u npomexyTodHoro KoHTpods - 50%. Tekymmii

KOHTPOJIb 110 JUCTHUIIJIMHE BKJIFOYACT:

rocemienue 3auatuii—10 6amios,

y4acTHe Ha MPaKTUYECKUX 3aHATUsX - 40 6aios,

BBITIOJIHEHUE J1a00paTOpHBIX 3a1anuii—0 0amios,

BBITIOJITHEHHUE JOMAITHUX (QyJUTOPHBIX) KOHTPOJBHBIX padboT - 50 Gamios.
[IpomMexXyTOUHBIN KOHTPOJIb IO AUCLUILINHE BKIIIOYAET:
- yCTHBIH onpoc - 50 6aios,

- TUChMEHHAasi KOHTpoJbHAs pabota - 50 Ganos,
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Kpurtepun oieHOK Ha KypPCOBBIX IK3aMeEHaXx.
OTtBeThl Ha Bce BONPOCHl OoLeHUBarOTCs MakcuMyM 100 6asnamu

Jlexuum - Tekywjuiit KonmpoJib BKIIOYACT:

" [IOCEUICHUE 3AHATUI 10 oad.
" AKTMBHOE YYaCTHE Ha JIEKIHUSIX 15 oaua.
" YCTHBIM ONPOC, TECTUPOBAHUE, KOJUIOKBUYM 60 0aua.
" u ap. (mokaaasl, pedepaTsl) 15 oaa.

Ilpaxkmuxa (p/3) - TeKyuyuit KOHmpob BKIIOYAET:
(oT 51 u BBILIE - 324Y€T)

" [IOCELICHUE 3aHATUU 10 oan.
" AKTUBHOE y4acTHE Ha MPAKTUYECKUX 3aHATUSIX 15  Oau.
" BBHINIOJIHEHUE JOMAITHUX PaboT _15__ oaa.
" BBHINOJHEHHUE CAMOCTOSITENIbHBIX padoT 20 oan.
" BBINOJHEHHWE KOHTPOJBHBIX PaboT 40 oaa.

Du3n4ecKuil IPAKTUKYM - TeKyuyuii KOHmpob BKIKOYAET:

(ot 51 M BBILIIE - 3249€T)

" [IOCELICHUE 3aHATUN U HAJIMYKME KOHCIIEKTa 15 oan.

" TIOJIYYCHHE JIOMYCKa K BBHIIOJTHEHUIO PAOOTHI __ 20 oau.

" BBINOJHEHHUE Pa0OTHI U OTYETA K HEH 25  oaa.

" 3amuTa JJabopaTopHO paboThI 40 6an.
[IpomexyTOUHBIN KOHTPOJIb 10 JTUCIHUILIMHE BKIIOYACT:

= YCTHBIN onpoc - 60 6aios,

. NUMCbMEHHAsI KOHTpoJIbHAs padoTa - 30 6amnos,

. TectupoBaHue - 10 6anos.

B »sk3ameHanmoHHBIA OWJIET PEKOMEHIyeTCsl BKJIOYaTh HE MeHee 3
BOIIPOCOB, OXBATHIBAIOIIMX BECh MPOMJICHHBIN MaTepHall, TaKke B OMJIeTax MOTYT
OBITh 3aJ1a4u U MPUMEPHI.

Kpurepuu oueHok cieayronue:

- 100 6annoB — cmydenm 2ny60KO0 NOHUMAEM NPOUOEHHbIL Mamepuai,
omeeuaem 4emKo u 6CeCmoponHe, ymeem OUeHUusams Gaxkmol, camocmosmenbHo
paccyscoaem, — OMIUYAEMC — CNOCOOHOCMbIO  0DOCHOB8bIBAMb  8bIBOObLL U
PA3BACHAMD UX 8 JIO2UHECKOU NOCAe008AMeNbHOCHIU.

- 90 6anyoB - cmyoewm 2nyO0KO NOHUMAEm NPOUOEeHHbI Mamepudal,
omeeuaem 4emKo U 8CeCHopoHHe, yMeem OYyeHUsamy Qakmol, CamocmosmenbHO
paccyscoaem, — omaudaemcsi  CHOCOOHOCMbIO  0DOCHOBbIBAMb  6blBOOLI U
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PA3BACHAMb UX 6 J102UYeCKol l’lOCJZ@()OGClmefleOC'mu, HO 00nyc:<aem omoejibHble
Hemo4YHocmu.

- 80 OannoB - cmyodewm 2nyOOKO NOHUMAEm NPOUOEHHbBIL Mamepual,
omeeuaem 4emKo U 8CeCmopoHHe, yMeem OYyeHUusams Gakmol, camocmosmenbHo
paccyscoaem,  OMIUYAEMC  CHOCOOHOCMbIO  0DOCHOB8bIBAMb  6bIBOObLL U
PA3BLACHAMb UX 8 JIOSUHECKOU NOCIe008AMeNbHOCHU, HO 0ONYCKAem HeKomopbvle
owmuoKU 00We2o xapakmepa.

- 70 6aJLJ1I0B - CMyOeHm XOpouio NOHUMAem NPOUOEeHHbIL MAMepua, HO He
Modicem meopemuyecky 060CHOB8bIBAMb HEKOMOPbLE GblBOOUL.

- 60 OamyoB — cmyodemm omeeuaem 6 OCHOBHOM — NPABUNILHO, HO
YY8CMBYemcs MEXaHUYecKoe 3ay4uusanue mamepuaia.

- 50 oGannoB - 6 omeeme cmyoeHma UMEOMCA CYUWECMBEHHbIe
HeOOCMamKy,  Mamepual  OX6AYeH  «NOJOBUHUAMO», 6  PACCYHCOCHUSX
00NYCKArOmcs OWUOKU.

- 40 OGamnoB — omeem cmyoeHma nNpasuileH JUllb YACMUYHO, HpPU
PA3bACHEHUU Mamepuala OONyCKaromces cepbestvle OUUOKU.

- 20-30 6ana0B - cmyodenm umeem obdwee npedcmasiexue 0 meme, HO He
yMeem o2udecku 060CHO8AMb CEOU MBICIIU.

- 10 6anJ10B - cmyodenm umeem JuUlb YACMUYHOE NPeOCmasieHue o meme.
- 0 0a1710B — Hem omeema.

DOTH KpPUTEPUU HOCSAT B OCHOBHOM OPHCHTHPOBOYHBIM Xxapaktep. Eciu B
onsieTe UMEIOTCS 3a7]a4u, OHU MOTYT OBITh 00JIee YeTKIMHU.

8. IlepeyeHb OCHOBHOWI W [ONOJHHMTEJbHOH Y4eOHOW JHMTEepaTyphl,
HEe00X0AMMOii 1J151 OCBOCHHUS M CIUIJINHBI.
YueOHO-MeTOoAN4YecKoe U MHPOPMAIITMOHHOE o0ecnieueHre JUCHUIJINHBI:

a) OCHOBHAas JIUTepaTrypa:

1. ®pum C.O. Kypc oOmeit pusuku: yueOHuk: B 3-x 1. T.2: Dnexkrpudeckue u
AJIEKTPOMAarHuTHbIC siBaeHus. - U3a. 11-e, crep. - CII6. [u ap.]: Jlans, 2007.
-518c.

2. Xanikun C.D. @wusndeckue OCHOBBI MEXaHUKH : y4eb. mocobue / XailkuH,
Cemén DmMmanyunoBud. - M3, 3-e, crep. - CII6. [u ap.] : Jlans, 2008. - 754
C.

3. bounmapes b.B. Kypc obmel ¢uzuku: [B 3-x kH.: yue0. mocodue]. Ku.l,
Ku.2, Ku.3: Mexanuka. Onexkrpomarnetusm. Onrtuka. KBanTtoBas ¢usuka
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Tepmonunamuka. Craructudeckass ¢usuka. CrtpoeHue BemecTtBa /
bonpapes, bopuc Bnagumuposuy, H. I1. Kanamnukos. - U3a. 2-e, crep. -
M. : Beicmi. mxk., 2005.

4. CuyxuH J[.B. OOmmii kypc ¢usuku : [B 5 T.: yue6. mocobue mis dus.
crienranbHOCTeH By30B]. Ontuka / CuByxuH, Jmutpuii BacunseBuu ; T.4. -
3-¢ u3., crep. - M.; Honronpynusiii : ®usmatiut; U3a-so MOTHU, 2005. -
791 c.

5. beiizep A. OcHOBHBIE TMpEACTABICHUS COBpPEMEHHOM (u3uku, M.:
Atommzpaar, 1973r.

6. TapacoB JI. DTOT ynuBUTENbHO cUMMETpuuHbI Mup, M.: [IpocBemienue,
1982r.

7. PemmzoB A.H. Menununackas u 6uonorudeckas ¢puszuka. — M., 1999.

8. Bombkenmreitn B.C. COopHuK 3a71a4 10 Kypcy oomieit gpusuku. — M., 1990.

9. PemmzoB A.H., Hcakoa H.X., Makcuna A.I'. COopHUK 3amad 1o
MEJIMIIMHCKON U Onosiornyeckoit pusuke. — M., 1987.

10.beno JI.B. Mexanuka. M., U3a. ®dusmueckoro ¢-ta MI'Y um. M.B.
JlomonocoBa, 1998.

11.benoB JI.B. DnexrpomarueTusm u BosHOBas ontuka. M., 3a. MockoBckoro
rocyapcTseHHOro ynusepcurera uM. M.B. JlomonocoBa, 1994.

12.benoB JI.B. Kpartkuit kypc o6mel ¢uszuku. Y.3. DnekTpudectBo u
Maraetusm.- M.: U3n-so MI'Y, 1981.

13.I'pabdoBckuit P.M.  Kypc ¢usuku: [yueb6. mnocobue] /I'paboBckuii,
Poctucnar MBanoBuu. - U3x. 11-e, ctep. - CII6. [u ap.]: Jlans, 2009. - 607c.

14.CagsenneB U.B. Kypc obmie#t puzuku: B 3-x T.: yueOnuk. T.1-3. - 10-e uzn.,
ctep. - CIIO. : Jlans, 2008. - 496 c.

15.KanamuukoB  C.I'. OnekrpuuectBo : [yueO. mocobue minga  ¢us.
cnieruanbHOCTe By30B] / Kamammwkos, Cepreit [ puropbeBud. - 6-¢ m3m.,
crep. - M.: ®usmatnut, 2004. - 624 c.

0) 10MOJIHUTEIbLHASA JIUTEepaTypa:

1. ®Ounkenpmreiin A.B. ®usuka Oenka : Kypc Jeknui: [y4ued. mocobue mis
BY30B 110 OMOJI. cieruaibHOCTsIM | / OuHKebIITeHH, ANlekcedt ButanneBuy ;
O.b.IItunera; Ue-t Genka PAH. - 3-e w3m., ucnp. m gom. - M.
VYuusepcurer, 2005. - 455 c.

2. T'upaes M.A., latue M.M. Meroauueckue yka3aHHsS K BBITOJHEHHUIO
7a00paTOPHBIX 3a]a4 IO dJIEKTpoMarHeTusMmy.  Maxaukana. 2003. UIIL]
Ary.

3. KanamnukoB H.II. ®wuszuka: MHTEepHET-TecTHpoBaHUEe 0a30BbIX 3HAHUM :
[yae6. nocobue] / Kanamnankos, Hukonait [Tanosuy, H. M. KokeBHUKOB. -
CIIb. [u np.] : Jlanb, 2009. - 149,[11] c.

4. Aizepman M.A. Knaccuueckass Mmexanuka : [yue0. mocobue] / Aiizepman,
Mapxk ApoHoBuu. - 3-¢ u3. - M. : ®uzmarnut, 2005. - 378 c.

5. Ckamnu, Mapnen Opsun. KsanroBas onrtuka / Ckammu, Mapnen Opsui,
M. C. 3ybGaiipu ; mep. ¢ anrin. A.AKamaueBa u ap.; mom pen.
B.B.Camapuesa. - M. : ®usmatnut, 2003. - 510 c.
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9.

3ucman I'.A. Kypc o6meit ¢usuku : B 3-x T.. yueb. mocobume. T.2:
DNeKTpU4eCTBO U MarHeTusMm / 3ucmad, ['upm Abpamosuu, O. M. Toxec. -
7-e u3n., crep. - CII6.: Jlansp, 2007. - 352 c.:.

Tamm U.E. OcHOBBI Teopuu 3jekTpuyecTBa : [yueO. mocodue s ¢us.
crienranbHOCTeN yH-TOB] / Tamm, Urops EBrenneBuu. - 11-e usm., ucrp. u
nom. - M. : ®usmatnur, 2003. - 615 c.

DJIEKTPpOMAarHeTu3M. 3ajadyu W pelIeHus: MeToj. mocodue / Deneparn.
are’HTcTBO 1o oOpasoBanmio, Jlarect. roc. yH-T; [cocTt. M.W.[amueB]. -
Maxaukama: UITL AI'Y, 2005. - 138 c. - 80-00.

Mbopuon JIx.b. ObOmas ¢usznka ¢ OHONOTHYECKUMU TpuMepamMu. M.,
Bricmag mikoita, 1986.

10.AcraxoB A.bompmoBa K.M., IlycroBamioB I'.E. Kpartkuii xypc oOmei

¢busuku. Y.1. Mexanuka. 1-2 4. M.: Uzn-Bo MI'Y, 1981.

11.T'yno .M., IlycroanmoB I'.E. Kpatkuii kypc oOmeit ¢usuxku. Y.2.

Mounekynsipnas ¢puszuka. M.: U3n-so MI'Y, 1983.

12.Uponos E.N. OcHoBHBIEC 3aKOHBI MeXaHUKH. M., Beicmas mkoia, 1985.
13.Uponos E.N. DnexkTpomaraeTsm (OCHOBHBIC 3aKOHBI). M.- CaHKT-

[TeTrepOypr, Hayka- @uzmaraut, 2000.

9. Ilepeyenb pecypcoB HHGPOPMANHOHHO-TEJICKOMMYHUKALIMOHHON CeTH
«HTEpHEeT», HEOOXOAUMBIX JIJISI 0CBOEHMS JUCIIUILIUHBI.

2.

3.

o1

8.

1. ®denpepanbhbiii moptai «Poccuiickoe oopasoBanue» http://www.edu.ru/
denepanbHOE XpaHWIUIIIE «Enunas KOJITCKITHSI U (HPOBBIX
oOpasoBatenbHbIX pecypcoy http://school-collection.edu.ru/
Teopetnueckue cBeneHuss 10 (U3MKE U MOAPOOHBIE  pEHICHUS
JEMOHCTPAIIMOHHBIX BAPUAHTOB TECTOBBIX 3a/IaHU, MPEICTABICHHBIX HA
caiite PocakkpenarenrcTra (www.fepo.ru).

dusuka [DnekTponnslii pecypc]: ped. xkypan. BUHUTU. Ne 7 - 12, 2008 /
Bcepoc. uH-T Hayd. u TexH. uHpopMm. - M.: [U3n-s0o BUHUTH], 2008. - 1
aneKkTpoH. ont. Auck (CD-ROM). - 25698-00.

Poccutickuii mopran «OTkpeiToro oopaszoBanus» http://www.openet.edu.ru
Caiit 00pa30BaTEeIbHBIX pecypcoB JlarrocyHuBepcuTeTa
http://edu.icc.dgu.ru

WNudopmanimonHpie pecypchl HaydHOW OuOmmortexku JlarrocyHuBepcuTeTa
http://elib.dgu.ru  (moctyn wuyepe3 mmiathopmy HaydHo#l 3IeKTpOHHOU
oubnuotexu elibrary.ru).

denepanbHbIN LIEHTDP 00pa30BaTeNbHOTO 3aKOHO/JATEJIbCTBA.
http://www.lexed.ru

9. www.affp.mics.msu.su

10.MeToauyeckue yKazaHusi 1Js1 00yYAOIIMXCS 110 OCBOCHUIO TUCIIUILIUHBI.

Bun yqe6leIX OpFaHI/IBaHI/IH JACATCIbHOCTH CTYICHTA
3aHATUI
Jlekmss  |Hammcanme — KOHcmekTra — JEKOMM:  KpaTKO,  CXEMaTU4HO,
NOCJIE0BATEIbHO (DUKCHUPOBATh OCHOBHBIEC MOJIOKEHUS, BBIBOJIBI,
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dbopMyIHpoBKH, 0000IIEeHUs; TOMe4YaTh  BaXHbIE  MBICTIH,
BBIICJIATh KIIIOUEBBIE CJIOBAa, TepMHUHBL. [IpoBepka TepMHUHOB,
MNOHSTUI C TTOMOUIBIO SHUUKIONEIUH, CIOBape, CIPABOYHUKOB C
BBINTMCHIBAHUEM TOJKOBAaHUN B TeTpaab. OO0O3HAYUTH BOIPOCHI,
TEPMUHBI, MaTepUaj, KOTOPbIA BbI3bIBAET TPYIHOCTH, IOMETUTH U
MOMBITATBCA HAWTH OTBET B PEKOMEHIAyeMOW Jmteparype. Ecnu
CaMOCTOSITENIbHO HE YJaeTcs pa3o0paThCsi B Marepualie, HeoO-
XOUMO c(OpMyIHpOBaTh BOIPOC U 3a7aTh IMPENOJABATENI0 Ha
KOHCYJIbTAIMH, HAa TPAKTHUECKUX paboTax.

[IpakTruecku
€ 3aHATUs

[IpopaboTtka pabodyeil TporpamMmbl, yAelss 0co00€ BHUMAHUE
HeIsIM M 3aJa4aM CTPYKTYpPE U COJCPYKAHHUIO JTUCIIMILIMHBI.
KoHcnektupoBanue MCTOYHMKOB. PaboTa ¢ KOHCIEKTOM JICKITUH,
MOJrOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCaM, MPOCMOTP
PEKOMEHIYeMOW JIUTepaTyphl, paboTa ¢ TeKCTOM. Perienue
pacueTHO-rpaUUECKUX 3alaHui, pElIeHUe 3aja4 M0 AITOPUTMY U

AP.

Pedepar

[Touck  nuTeparypsl u COCTaBJICHHE oubmuorpadun,
UCIIOJIB30BaHUE OT 3 70 5 HAy4YHBIX paldOT, M3JI0KCHHE MHEHUS
aBTOPOB W CBOETO CYXIEHUS TI0 BBIOPAaHHOMY BOMPOCY;
M3JI0)KCHUE OCHOBHBIX AaCHEKTOB TipoOsnembl. Kpome Toro,
MPUBETCTBYETCS TMOUCK wuHopMamuu 1o Teme pedepara B
Nutepnere, HO ¢ 00s3aTeIbHOM CCBUIKOM Ha HWCTOYHUK, U
moJpa3yMeBaeTCs HE MpocTas KOMIOWIIIMS MaTepuana, a
CaMOCTOsITeNIbHAs, TBOpYECKasl, aHaJuTH4Yeckas paboTa, C
BBIpQKEHHEM COOCTBEHHOTO MHEHHS IO paccMaTpUBaeMOn TeMe U
IrPaMOTHO CIeTaHHBIMU BBIBOJIAMU u 3aKJIFOYCHHEM.
(O3HAKOMHTBCS CO CTPYKTYPOH U odhopMiieHHEM pedepara.

IToaroroska k
DK3aMEHY

[Ipy moaroToBKE K 3K3aMEHY HEOOXOAMMO OPHEHTHPOBATHCA HA
KOHCIEKTHI JEKIIMH, PEKOMEHIYEMYIO JJUTEPATYPY U JP.

CamocTosTenbHast paboTa CTYACHTOB PEau3yeTcs B BUJIE:

o MOJATOTOBKY K KOHTPOJIBHBIM paboTaM;

. MOATOTOBKY K CEMHUHAPCKUM (MPAKTHUYECKUM) 3aHSATHUSIM;

o oopMIIeHUs JTa0OPATOPHO-TIPAKTUUYECKUX Pa0OT (3armoaHEeHUEe TaOuIl,
pelieHre 3a7a4, HalMCaHUEe BHIBOJIOB);

o BBITIOJIHCHUSI MHAWBUAYAIbHBIX 3aJaHUN 1O OCHOBHBIM TEeMaMm
T CUUTITUHBL,

o HanucaHue pedeparos 1o mpodiiemMam AUCIUILINHBI "du3nka atoma'.

e o0s3aTeNIbHOE ITOCCIICHUC JICKIII/Iﬁ BCAYLICTO MMPEIIOAaBaTCIIAd;

¢ JICKIIMH

— OCHOBHOE METOJMYECKOE PYKOBOJACTBO NPU H3YYEHUU

JAMCUMIUIMHBL, HanOojee ONTHMAaJIbHBIM 00pa3oM CTPYKTYPUPOBAaHHOE U
CKOPPEKTHPOBAHHOE Ha COBPEMEHHBIH MaTepHa;

® B JIEKIUH NIyOOKO M TMOAPOOHO, apryMEHTUPOBAHO M METOOJIOTHYECKH
CTPOTO paCCMaTPUBAIOTCS TIIaBHBIC IPOOIEMBI TEMBI;

® B JIGKIIMH JAOTCS HEOOXOJMMBIC pAa3HBIE IOAXOAbl K HCCIEAYeMbIM
npobiieMam;

® [OJIrOTOBKY M aKTHBHYIO pa0OTy Ha JJAOOPATOPHBIX 3aHITHUSAX;
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® TOJTOTOBKA K JIAOOPATOPHBIM 3aHSATHSM BKIIOUAET MPOPAOOTKY MATEPHAIIOB
JIEKIUH, PEKOMEHIOBAaHHOM Yy4eOHOM TUTEpaTyphI.

11.1lepeyeHr WH(OPMALMOHHBIX TEXHOJOTHH, HCHOJb3YyeMbIX HpPH
OCYIIeCTBJIECHMH 00pa30BaTeJbHOI0 Mpolecca MO IWCIHUIJIMHE, BKJINOYAas
nepevyeHb MPOrpaMMHOI0 ofecnevyeHUs M HH(POPMANMOHHBIX CIPABOYHBIX
CHCTEM.
UreHue JEeKIMKA C HCIIOJb30BAHUEM MYJIBTUMEIUNHBIX MPE3EHTALNMN.
Hcnonb30BaHWE aHUMUPOBAHHBIX MHTEPAKTUBHBIX KOMIIBIOTEPHBIX JEMOHCTpALUM
Y NIPAKTUKYMOB-TPEHUHTOB 10 PAAY Pa3AECIOB JUCIUILIUHBI.

12.0nncanne  MaTepuajJbHO-TEXHU4YeCKOH  0a3bl, He0OXOAUMOH  JIA
OCylIeCTBJIEHUS 00Pa30BaTeJIbHOI0 MPOLECCca MO AN CIUIJINHE.

e 3akperuieHue TEOPETHUECKOro mMaTepuaia W MpuoOpeTeHue MpaKTUYECKUX
HABBIKOB MCIIOJIb30BAHUS alnapatypbl sl TPOBEPKH (PU3MUECKUX 3aKOHOB
obecnieunBaeTcs JlabopaTopusiMu (HU3NIECKOTo MPaKTUKyma — 2 j1ao.

e [Ipy mpoBeneHWHM 3aHATHI MCIHOJB3YIOTCS KOMIIBIOTEPHBIE KIJIACCHI,
OCHAIIECHHBIE COBPEMEHHON KOMIIBIOTEPHOU TEXHUKOM.

e [Ipu U3JIOKEHUH TEOPETUUYECKOTO MaTrepuasa HUCIOIb3YeTCs JICKIIMOHHBIN
3aJl, OCHAILEHHBIM MyJIbTHUMEANA MPOCKIMOHHBIM O0OpPYJOBAaHUEM U
MHTEPAKTUBHOU JOCKOM.

CocraButens: ['acanoBa P.H., xann.usz.-mar.Hayk, no1neHT Kadeapsl oOmen
buzuku JAI'Y.
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