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AHHOTanus padoyeil MPorpaMMsbl M CHUIIIMHBI

JucnummHa «Pu3nkay BXOIUT B sapuamushyto dacth (OOs3aTenbpHas 4acTh.

@dyHaMEeHTaNbHBI MOJyJib) 00pa3oBaTeIbHON MpOTrpaMMbl  Oaxanaspuam 1O
HaNpaBJICHUIO 06.03.02 «IlouBoBenenue». JlucuumiamHa peanuszyercss Ha
¢bakynbrere Ouonoruu Kapeapoit pu3nueckon 3MEKTPOHUKH.

ConepxaHue NHUCIUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C KypCOM
GU3UKK 11 TOYBOBENOB M HANpPABJICHO Ha (OPMUPOBAHUE E€CTECTBEHHOHAYYHOTO
MHPOBO33PEHUS] M CO3JaHUE €IUHOM HAYYHOW KAPTHHBI OKPYKAKOWIIEr0 MHUPa,
o0yCJIOBIIGHO  3aJayaMH,  KOTOpbIE  pacCMaTpUBalOTCI B JAUCIUIUIMHAX
€CTECTBEHHOHAYYHOTO IUKJIA.

JucuunnuHa HauejaeHa Ha  (QopMupoBaHHE — CIEAYIOIUX  KOMIIETEHUUN
BBIITYCKHUKA: OOIIEKYJIbTYPHBIX, 00IIEPOodhecCHOHANTBHBIX U MPOGeCCUOHATbHBIX.

[IpenonaBanue MUCIHUIIMHBI MPEyCMAaTPUBAET MPOBEJICHUE CIEIYIOUIUX BUIOB
y4eOHBIX 3aHATUN: JIEKIIMH, TPAKTUYECKUE 3aHATHS, Ja00paTOpHbIC 3aHSATHUA,
camocCTosATeNIbHas padoTa.

Pabouass mporpamMma JUCHUIUIMHBI MPELYCMaTPUBAET NPOBEICHUE CIEAYIOLIUX
BUJIOB KOHTPOJISI YCIIEBAEMOCTU B (POpPME KOHMPONbHASL paboma, KOMIOKEUYM U np. 1
IPOMEKYTOUYHBII KOHTPOJIb B (POpME SK3aMEHa.

JucuunnnHa HareneHa Ha (QOPMUPOBAHUE  CIHCAYIOIIUX  KOMIETEHIIUM
BbINTyCKHUKA: yHusepcanvuvix: YK-1; YK-2; oowenpogeccuonanvuvix: OIIK-1.

[IpenonaBanue MUCHUILIMHBI MPETyCMATPUBAECT MPOBEICHUE CIEAYIONUX BUIOB
y4eOHBIX 3aHATHUN: JIEKI[MH, TPAKTUYECKUE 3aHATUS, JabOpaTOpHBIC 3aHSTHS,
caMOCTOsITeNIbHAs padoTa.

Pabouass mporpamMmMa AUCHMIUIMHBI NPEAYCMATPUBAET MPOBEIECHUE CIIETYIOIINX
BUJIOB KOHTPOJIA YCIIEBAEMOCTH B (pOpMeE: KOHTpOJIbHAS paboTa, KOJUIOKBUYM U IIp.) U

MIPOMEKYTOUHBIN KOHTPOJIb B (hOpME dK3aMEHa.

O0Bem AU CHHITINHBI 5 3a4€THBIX €IWHUII, B TOM YHMCJIC B aKaJCMHUYCCKHUX Yacax

I10 BUaaM y‘{C6HBIX 3aHSATUM



= V4eOHbIe 3aHATUSA ®opma

5 MIPOMEKYTOYHO
(52) B TOM YHCIIC: U aTTecTaluu

(3auer,
g KonTakTHas pabora obyuaronuxcs ¢ npenogasarenem | CPC, B T heperIIpo
2 % 13 HAX oM BaHHBIM 3a4er,

2 Jlekny | JIaGopar | Ilpaktuu | KCP | koncynpr | THCIC SK3AMEH

1705 OpHEIE ecKue aluu 9K3ame
3aHATHUS | 3aHATHSA H
1-2 | 180 | 110 40 40 30 34+36 DK3aMeH

1.Ile1u 0CBOEGHHUA TUCHHUILIMHBI

[lenssMu OCBOEHMSI JUCUUILIUHBI «DU3KKay» SBIAIOTCS: MOJydYeHHE O0a30BbIX
3HAHWM TO Pa3IM4YHBIM paszaenaM (u3uku, a TakKke (GOPMHUPOBAHWE Y CTYICHTOB
CHUCTEMBbl 3HAHUM IO OOIIEW KJIAaCCHYECKOM (JOKBAaHTOBOM , HEPEISITHUBUCTCKOM)
¢dbu3MKe, B YaCTHOCTH, IO MEXaHUKE, MOJICKYJIAPHON (DU3UKE, SIEKTPOMATHETH3MY U
ONTHKE, [0 CTPOCHUIO aTOMa U TBEPABIX TEJ, MO CBSI3U MEX]Y IKOJIOTUEH U PUHKOM,
YMEHUN KAa4eCTBEHHO M KOJUYECTBEHHO aHAIM3WPOBATh CUTyarlu, (OPMHUpPOBAHHE
YMEHHUI pelmarh 3aJa4d M CTaBUTh MPOCTEHIIMN JKCIEPUMEHT, HCIOJIb30BAThH
KOMITBIOTEP JIJII MAaTeMAaTHYE€CKOTO MOJETUPOBAHUS MPOIIECCOB, HEOOXOIUMBIX IS
MOHUMAaHUS U JAIbHEUIIIEr0 U3yUeHHUs Pa3IuYHbIX 00JacTeil €CTECTBO3HAHUS.

B npouiecce u3ydeHus u OCBOEHUSI 3aKOHOB (PU3MKH BbIPAOATHIBAIOTCS HABBIKU U
YMEHUSI TO3BOJIAIONIME OCMBICIUTH M CMOJEIMPOBATh MPUPOIHBIC SIBJICHUS B
71a00paTOPHBIX YCIOBUSIX.

JlaHHBIN Kypc onupaeTcsl Ha Takue JNUCIUIUIMHBI, U3YYEHHBIE CTYJICHTaMH paHee, Kak
MaTeMaTrKa B (Pu3nKa CpeTHUX MIKOJI.

B yclioBUSIX MHTEHCHBHOIO HAy4YHO-TEXHMUYECKOTO Iporpecca U TpeOOBaHUS
PE3KOr0 MOBBILICHHS YPOBHSI €CTECTBEHHOHAYYHOT'O 00pa3oBaHusl TpeOyeT M3ydeHHe
JUCHMIUIMH, COCTaBISIOUIMX (PYHIAMEHT COBPEMEHHOI'O YYEHHs 00 OKpYy)Karollem
MHpE.

N3yuenne ¢usnku pacmumpser oOUMil Kpyro3op, pa3BUBAET KPUTHUYECKUI
MOJIXOJT K AaHaJW3y HE TOJbKO SIBJICHUM B XWBOW WU HEXHUBOM NPUPOJIE, HO U
3aKOHOMEPHOCTEH pa3BUTHS OOLIECTBA.

[Ipu mpoxoxaeHnn Kypca GU3UKU UIEU KIACCUYECKOH U COBPEMEHHOU (PU3MKU
paccMaTpuBalOTCI B KOMIUIEKcE. VI3yueHue TeopeTHyecKuX BOMNPOCOB (PU3HKH,
KOTOpBIE B OCHOBHOM COCPEJOTOYEHBI B JIEKIIMOHHOM Kypce, JIONOJHAITCA paboTon
CTYJIEHTOB B (hU3MUECKOI 1ad0opaTOpuu, Ha CEMUHAPAX, CAMOCTOATENbHON paboToil, a
TaKX€ Y4aCTHEM B KPYXKKaX.



Heap AucuMIUIMHBI: GOPMHPOBAHHUE Y CTYJICHTOB CUCTEMBI 3HAHUH TIO 00IIEH
KJIACCUYECKON  (IOKBAaHTOBOW, HEPENATUBUCTCKON) (u3uKe, B YACTHOCTH, TIO
MEXaHHUKE, MOJICKYJSIPHOW (DM3HKE, IIEKTPOMArHeTU3My M OINTHUKE, IO CTPOCHUIO
aToMa W TBEPABIX TEJ, MO CBSI3W MEXKIY MaTEeMaTUKOW W (U3HKOM, WCIIOIH30BAHUU
MaTEeMaTHYECKUX METOJIOB B €CTECTBO3HAHUHM, a TAaKKE YMEHUH KauyeCTBEHHO H
KOJMYECTBEHHO aHAJIM3UPOBATh CUTYAIlMH, (JOPMHUPOBAHUE YMECHHI PEIIaTh 3a/1auu U
CTaBUTh  MNPOCTEHIIMA  DKCIEPUMEHT,  HCIOJB30BaTh  KOMIBIOTED  JUIA
MaTEeMaTHYECKOTO MOJICITMPOBAHUS TIPOIECCOB, HEOOXOMUMBIX I TOHUMAHUS W
JATBHEUIIIETO U3yUeHUs Pa3IMIHBIX 00JIacTel €CTECTBO3HAHUS.

3agaum IMCHHUILINHBI:

* cdopmupoBaTh TIOHMMaHue pPOIM (U3UKH B ECTECTBEHHOHAYYHOM
00pa3oBaHUHU CIICIIUATUCTA,;

* [OKa3aTh MHTErpanui0 (PU3MKO-MaTeMaTUYeCKUX 3HAHUW U POJIb
MaTeMaTHKU B (POPMUPOBAHUU OA30BBIX 3HAHUM 110 PUUKE;

* O03HAKOMHUTH C OCHOBHBIMH MOHSATHUSIMH, ONPEACICHUSIMH, BEIUUUHAMHU H
EAVMHULAMU UX U3MEPECHUS;

* o00ecne4ynTh YCBOEHHE OCHOBHBIX NPHUHIMIIOB OINHCAHUS SIBICHUU W
MIPOIIECCOB: YPAaBHEHUI JIBUKEHUSI, OJIEH CUJI, YpABHEHUI COCTOSHHS;

* chopMupOBaTh MPEACTABICHUE O 3aKOHAX COXPAHEHUsS B PU3UKE;

* JaTh 0o0lllee IMPEACTaBICHUE O Pa3IMYMU ONMMCAHUS ABYX THIOB OOBEKTOB
MIPUPOJIbI — KOPIYCKYJISIPHBIX U BOJTHOBBIX;

* O03HAKOMMTbH C PELIEHUEM YPAaBHEHUI IBH)KEHHSI HA KOMIIBIOTEPE;

* chopMupoBaTH OCHOBHBIC YMEHHUS W HABBIKM PAOOTHI C M3MEPUTEITHLHBIMH
MHCTPYMEHTAMHU U Tpubopamu, oOpabOTKU Pe3yJbTaTOB J1a0OPATOPHBIX
paboT W UX aHalM3a, peUIeHUs NPUKIAJAHBIX 3a7a4, MPUMEHEHUs
(bU3YeCKUX 3aKOHOB JJI 00BbSICHEHUH MPUPOIHBIX MPOIECCOB U SIBJICHUM.

2.Mecto nucuuiuiuHbl B cTpykrype OIIOII 6akanaBpuara

HucuumnuHa «®u3MKa)» BXOIUT B BapUATHUBHYIO YacTh 00pa3oBaTeIbHON
nporpaMMel OakanaBpa o HanpasieHuo 06.03.02 —I[louBoBenenue.

JIna uszyuenua oucuyunaunvl «@Qu3uka» cmyoeHm O00J1)CeH 3HAMb: OCHOBHBIC
MOHSATUSI U METOAbl MAaTEeMaTHYECKOTO aHaliu3a, JIMHEWMHOW anreOpbl, TUCKPETHOM
MaTteMaTuky; auddepeHnnalbHOe W HHTErPAIbHOE HCUYWCICHUS; TapMOHWYECKHUI
aHamm3; auddepeHnraNbHBIE  ypaBHEHUWS; YUCJICHHBIC  METOIbI,  (QYHKINUU

KOMIIJICKCHOT'O IICPCMCHHOI'O,; 3JICMCHTEI (1)YHKI_[I/IOH3JII>HOFO dHaJin3a, BCPOATHOCTb U
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CTaTUCTUKY; CJIy4YailHbIE TMPOILIECCHl; CTATUCTUYECKOE OLIEHMBAHUE U TMPOBEPKY
TUTIOTE3; CTATHUCTUYECKHE METOABl O0pabOTKH HKCIIEPUMEHTATBHBIX JIaHHBIX;
MaTeMaTH4YeCcKhue MeToJbl B Owuosoruu. I[loHarne wuHoOpMamuu; MporpaMMHbIE
cCpencTBa  OpraHmW3anud  WH(QOPMAIMOHHBIX  MPOIECCOB;,  MOJEIM  PEIICHUS
(GYHKIIMOHATIBHBIX W BBIYMCIWTENBHBIX 3aJlad; S3BIKA IPOTPAaMMHUPOBAHUS; Oa3bl
JIAHHBIX; JIOKaJIbHBIE U TJI00aIbHbIE ceTh DBM; MeTo1bl 3alMThl HH(POPMAITUH.

Onucanue JJOrH4eCKOM 1 COAEPKATEIbHO-METOAUYECCKOM B3aMMOCBA3H €
apyrumu yactamMu OINOII (nucuunmianHamu, MOIYJISIMH, IPAKTHKAMU)

SIBNISISICH CaMOCTOATENBHON yUeOHOU AUCIUILTUHON, Kype (DU3UKHU, HE OTOPBAH OT
apyrux guciuruiia. Hao6opoT, cymecTByeT MexXIuCIUIUIMHapHas cBsa3b. Hanpumep,
UCTOpHS PU3MKH, KaK HAYKH, JA€T MHOTO MPEKPACHBIX PUMEPOB TAKOTO POJA.

W3ydyenne cTpoeHHs BemecTBa B Kypce (GU3MKH TMOABOIUT K TOHUMAHHUIO
CTpPOCHHUSI M CHOCOOOB HCCIENOBaHHS KPYIMHBIX OHMOMOJIEKYJ, (PyHIaMEHTAIbHBIX
MOJIOKEHUN MOJIEKYJISIPHOM OMOJIOTUM, TEHETHYECKOro Koja W T.JO. DTO cOIMKaer
Kypc (DM3UKHU U KypChl 0011el OMOJIOTHH U TeHETUKH.

Huxe ciienyroT HEKOTOpBIE Pa3bsCHEHHS, KOTOPHIE SIBISIOTCS BAXKHBIMH JIJIS
NOHMMAaHHUS TOTO, KaKhe YHCTO (PU3NYECKUE MOMEHTBI OCOOCHHO OTMEYaeTcs Npu
MIPOXO’KJIEHUU TOTO WJIK UHOTO pas3fena.

B teme "Kunemamuka'' noxaspIiBaloTCs MHOTOOOpa3Me UCIIONb3YEMbIX B (DU3HKE
CUCTEM KOOpPJMHAT, KaK IMPOUCXOAUT IEPEX0]l OT ONUCAHUS JBUKEHUS ITPOCTEUILIErO
TeJa - MaTepUuaIbHOM TOUYKH - K OMMCAHUIO TOBEAEHUS CIOKHBIX CUCTEM.

Baxneiimeld yacteto "/lunamuxa’ sBnsiorcs pa3d0p ypaBHEHHUS JBUKEHUS B
HBIOTOHOBCKOW (opMe B JEKapTOBOM cCHCTEME KOOpJAWHAT M JEMOHCTpaIus €ro
pELIEHUs Ha psijie MPOCThIX MPUMEPOB: 3aMEIJICHUE JIBUKEHUS MaTEPUATbHBIX TOYEK
MOJ JEWCTBUEM CYXOrO M BSI3KOTO TPEHUS W T.J. ODJIEMEHTapHbIX 3HAHUW IO
MaTEMaTUYECKOMY aHaIn3y, KOTOPBIMH CTYICHTHI O0JaNaroT, JJIsi ATOTO BIIOJIHE
JIOCTaTOYHO.

[Ipu dopmynupoBaHUM 3aKOHA COXPAHEHHS MMIYJbCa HAJAO0 MOMAYEPKHYTH, UTO
ATOT 3aKOH sIBJsieTCsl Oojiee oOmuM, yeM TpeTuil 3akoH HbloTOHA, U BBIMOJHAETCS, B
YaCTHOCTH, U B KBAHTOBOW MEXAaHWKE, IJE€ MOHSATHUE CHUJIBI TEPSET CBOW CMBICIL.
Crnenyet Takxke oOpaTUTh BHUMaHUE Ha TO, YTO BBeACHUE (PU3MYECKON BEITUUYUHBI -
UMITYJIbC - TIO3BOJISIET 3amucath AuddepeHimanbHble YPaBHEHHS JBMKEHUS KakK JJis
MaJibIX, TaK U JJi1 OOJIBIIUX CKOPOCTEH B eMHON GopMe.

IIpny wu3yuenum pasgena ""Konebdanua u  60anbl”  TOAYEPKUBAETCS
pacIpoCcTpaHEHUE ATOr0 BUAA JIBXKEHHS B >KMBOW NPUPOJE, IPUBEAS JOCTATOYHOE
YHUCJIO MPUMEPOB (YacTOTa 1I1ara 4eJIOBeKa, ’)KUBOTHOIO H T.1I.).

B pasnene "Inemenmot mepmoounamuxu'' cnenyer yneautb 0ocoboe BHUMaHUE
TEPMOJUHAMHUKE OTKPBITBIX CHCTEM, YTO SBISCTCS NPUHIIUIHAIHHO BaXKHBIM IS
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NIOHUMAaHUsS KU3HEJCATEIbHOCTH JKMBBIX OpPraHU3MOB M HX B3aMMOOTHOILICHHS C
OKpy’Karolle cpenoil. 31ech Halo JOCTaTOYHO MOJAPOOHO OCTAaHOBUTHCS Ha cepe
IIPUMEHUMOCTH BTOPOr'0 HadaJla TEPMOJMHAMUKH K KUBBIM OpPraHU3MaM, Ha TEOpEMe
[TpuroxrHa, Ha €CTECTBEHHOM BHEJIPEHUH (DU3HMUECKUX B3IJISIIOB B OMOJIOTHIO.

3a OCHOBY M3JIOKEHUSI pazaena ''Inekmpuueckue u macHummuvle aenenusn'’
Oepercs WHTETrpajbHBIC ypaBHEHHS MakcBeita uisi BakyymMa. BHauane BBOIUTCS
dopmyna laycca, ommpasch Ha 3akoH KyioHa i B3aWMOJCWCTBHS TOYCUHBIX
3apsnoB. [locne aToro ormeuaercs, uro ¢hopmyna ['aycca sBisercs Oomnee oOmiel, Tak
KaK coxpaHsieTcsi u B quHamuke. HemocpeacTBeHHO Kak pe3ynbTaT onbiToB Dapajnes
MOXHO BBECTH M YPAaBHCHHE O IUPKYJSAIHUHA BEKTOpa HAIMPSHKEHHOCTH MArHUTHOTO
noJsis 1 ap. [IpakTuka MOKa3bIBa€T, YTO MOCIE ATOTO MOCTYJIMPOBAHUE AaXKE MOTHOU
CHUCTEMBI ypaBHEHUI MaKcBesUIa y’Ke He BBI3bIBACT 3aTPYAHEHUHN JIJIST BOCTIPUATHS UX
ctyneHtamu. [losiBieHHME  MarHUTHOrO  TOJISI  CJIEAYyeT  paccMaTpuBaTh €
PEISATUBUCTCKON TOUKHU 3PEHUS.

OcHOBHOE BHUMaHUE B TeMe ""nekmpoounamuka' cieayet yenuTb U3y4EHUIO
3¢ (PEeKTOB, CBA3AHHBIX C JBWKEHUEM 3apsI0B M IEPEMEHHBIMHU DJIEKTPUUYECKUMH
ToKaMu. ITU 3PGdEeKThl HAI0 MPOJAEMOHCTPUPOBATH HA JIOCTATOYHO OOJIBIIIOM YHUCIE
IpUMEpoB. 3aBepiiacTcsi TeMa J0Ka3aTeIbCTBOM BO3MOXHOCTH CYIIIECTBOBAHUS
AJIEKTPOMATrHUTHOTO TOJSI KaK CaMOCTOSITEIbHOW CyOCTaHIIMU U TOCTE OTKIIIOUCHUS
TOKOB W UCYC3HOBCHUS 3apsJIOB.

[Tocnennsisa yacTh pazjaena ""Inekmpuueckue u macHumuuole A6aeHusn’’ siBIACTCS
HEIMOCPEICTBEHHBIM BBEJICHUEM K pasneny '"JnekmpomazHummuoe usiyuenue u
onmuka'.

BaxueiimuM paszgenom Kypca sBISIETCA pasnen  "Inemenmuvt yuenus o
cmpoenuu eeujecmea’. B >ToM pazjerne mociie H3I0KEHHS AKCIEePUMEHTAIbHBIX
(dakToB, MPUBOIAIINX K HEOOXOIUMOCTH BBEJCHHS BOJHOBOT'O OMUCAHUS MOBEIICHUS
MHUKpPOYACTHI], ¥ HEKOTOPBIX OCHOBHBIX MPHHIIMIIOB MOJAPOOHO paccMaTpuBacTCs
pelieHre 3a7a4yd O YacTUIE B OJHOMEPHOM IOTEHUHUAIBHOM SIIUKE Ha OCHOBE
cranumoHapHoro ypaBHenus Llpeaunrepa. Onupasch Ha penieHre 3Tou 3aayu, gaiee
00CYXTarOTCS yCJIOBHS BO3MOXXHOCTH HAOJIOJCHHWS KBAHTOBBIX sBIIeHWH. B
codyetaHuu ¢ npuHIUNOM Ilaynam 3To AaeT BO3MOXKHOCTb OOBSICHHUTH IOSIBIICHUE
MPOCTPAHCTBEHHBIX (opM Mosekysn. DopMyiy s ypOBHEW SHEPIHM B aTOMeE
BOZIOpO/ia naerca 0e3 J0KazaTelbCTBAa, TaK KaK BBIBOJ €€ Ha OCHOBE YpaBHEHUS
[peaunrepa cioxeH.

B cBsa3u ¢ nosBiIeHHEM Jzasepnoﬁ mexHuKu HCO6XOI[I/IMBIM SABIICTCA
MNOAYCPKHYTH IMOHATHA O HOPMAJIbHO M MHBCPCHO 34CCJICHHBIX CpCaax, 00 YCHUIICHUHA
CBCTA IIPpHU IMPOXOKACHHUHN €TI0 4YCPC3 MHBCPCHO 3dCCIICHHYIO CPCAYy U O IIPpUHIUIIAX
ﬂeﬁCTBHH OIITHYCCKUX KBAHTOBBLIX I'CHCPATOPOB.



OrpaHuyeHHBIN TUMUT BPEMEHU MO3BOJISIET BBIIOJHUTH HACTOSIIYIO TPOrpamMmMy
JUIIh TIPU YCJIOBUHM HCIIOJIB30BaHUSI Pa3HOOOPA3HBIX METOAMYECKUX (opMm momayu
Matepuana ciymarensiM. OaHoll u3 Takux (QopM SIBISIOTCS CORPOGOIHCOAeMble
0eMOHCIMPAUUAMU HAMYPHBLIX U KOMRNBIOMEPHBIX IKCHEPUMEHMOE NPAKmMuuecKue
3anamusa, HA KOTOPBIE CIIEAYyeT BBIHOCUTb HEKOTOPhIE MPOOJIEMHbIE 3alayd U
BOIIPOCHI, HE TPATS BPEMEHU Ha PEIICHUE PSAOBBIX TPEHUPOBOYHBIX 3a]1a4.

B pamkax .s1abopamopnozo npakmukyma WCTONB3YyeTCS yYMEHHE CTYACHTOB
NPOU3BOJUTH PACUYETBl C TIOMOIIBI0 CPEICTB BBIYMCIUTEIBHON TEXHHUKH. OTO
MO3BOJISIET CYMIECTBEHHO MPUOJIM3UTH YPOBEHb CTATUCTUYECKON KYJIBTYPBI 00pabOoTKH
PE3yNIbTaTOB M3MEPECHHI B MPAKTUKyME K COBPEMEHHBIM CTaHIapTaM, MPUHSATHIM B
HayKe W TPOU3BOJCTBEHHOU NEeATEIHbHOCTH. Ha ATHX 3aHATHUAX CTYIEHTHI yxke Ha |
Kypce mnpuoOperaroT ombIT ob0meHuss ¢ 9BM U uCnoiib30BaHUS CTaTUCTHYECKUX
METO/IOB 0OpaOOTKM PE3yJIbTaTOB HAOJIOJIECHUN, YTO COBEPIICHHO HEOOXOIUMO IS
paboThI B CHIEIUATIBHBIX YU€OHBIX U TPOU3BOICTBEHHBIX J1A00PATOPHUSIX.

Ha camocmosmenvuyrww pabomy CTyAeHTOB  BBIHOCITCS  TepepadOTKa
MaTepUaIoB JEKIUN 51 CEMUHAPCKUX 3aHATHH, MOJArOTOBKA K
7a00paTOPHONPAKTUYECKUM 3aHIATHSIM U 00paboTKa UX Pe3yJbTAaTOB M COCTABJICHHE
OTYETOB, PEILIEHUE 33]1a4 U3 IIpeasiaraeMoro kadeapoil crnucka.

B kauecTtBe caMOCTOSATENBHOU PabOThI MOKET ObITh PEKOMEHIOBAHbI HAMKCAHUE
OJIHOTO- JBYX (3a cemecTp) pedeparoB mo TemaMm ONM3KHM K poay Oymaymiein
JEATEIIbBHOCTH CTYJICHTOB M CBSI3aHHBIM C MPUMEHEHHEM (U3UYECKUX MPUOOPOB WU
00ITUX 3aKOHOMEPHOCTEH.

Ocesoenue ()MCL!unJlMHbl «Duzuxkay s6n1emcs KakK npedwecmeyiou;ee o

00wenpopeccUoHanbHblX OUCYUNIUH U peuleHUus NpohecCUOHAIbHbIX — 3A0aH.

Jlucyunauna uzyvaemces na 1 xypce 6 1-2 cemecmpax.

3.KomnereHuuu o0y4yarwuierocsi, opmupyemsbie B pe3yjabTaTe 0CBOCHHS
AUCHUIIMHBI.

IIpouecc n3yvyeHusi TMCHUIJIMHBI HaNpaBjeH Ha (OPMUPOBAHUE DJIEMEHTOB
cnenyromux komnereHui B coorBerctBur ¢ ®I'OC BO no naHHOMY HanmpaBJICHUIO:

KO,Z[ N HAMMCHOBAHHC KOI[ N HAUMCHOBAHUC HJ'IaHI/IpyeMLIC PE3YyJIbTAaThI
KOMIICTCHIIU N HHIUKATOpa JOCTHXKCHHA O6y‘{CHI/IH
BBIITYCKHHKA KOMIICTCHIIN

BBIITYCKHHUKA




YK-1. CucreMHoe u
KPUTHUYECKOE
MBIIILJIEHUE

b-YK-1.1. Anammusupyer
3ajady,  BbLACIAS €€
0a30BbIE COCTABIISIOIINE;

3Haer:

OCHOBHBIC METO/IbI
KPUTUYECKOTO aHaJIN3a;
METOI0JIOTHIO CUCTEMHOTO
MOX0/1a, IPUHIIUITEI HAYYHOTO
MMO3HAHUS;

YMmeert:

MPOU3BOJIUTH AHATIU3 SBJICHUH U
o0OpabaThIBaTh MOIy4YCHHbBIE
pe3yJIbTaThI; BBISBIIATD
npo0OJIeMHbIE CUTYAlIUH,
UCTIOJIb3Ys METObI aHAJIN3A,
CHUHTE3a U aOCTPaKTHOTO
MBIIJICHHS; UCTIONIb30BaTh
COBPEMEHHBIC TEOPETHUCCKHE
KOHUEMNINHU U 00BSICHUTEIIbHbIE
MOJIEJIH TIPU aHAJIu3e
uHpopmanuu;

Baaneer:

HaBbIKaMHU KPUTHUYCCKOT'O
a”HaJIn3a




YK-2 Criocoben
ONIPEACIISITh KPYyT
3a/1ay B paMKax
IOCTaBJIECHHOU IIEJIN
U BBIOUPATH
OIITUMAaJIbHBIE
crocoObBI UX

b-YK-2.1. Onpenensier
KpYT 33/1a4 B paMKax
MMOCTaBJICHHOM IICJIH,
ONPENETSAET CBA3U MEKIY
HUMH

3naer:

PUHITUIIBI dbopmHpoBaHUs
KOHIICTIIIMA TIPOEKTa B paMKax
0003HaYEHHOM poOJIeMBI;
STambl  JKU3HEHHOTO  IMKJIA
MIPOEKTA, ATAIBI €r0 pa3paboTKu
U peasn3aliuy;

pELICeHUs, UCXOIS U3 Ymeer:
JEHCTBYIOIINX pa3zpabaThiBaTh KOHIETIIHUIO
PaBOBBIX HOPM, MIPOEKTa B pamKax
UMEIOLINXCS 0003HaYEHHOMN po0JIeMBl,
pecypcoB u dbopmynupys  ueib, 3aJayd,
OTpaHUYCHUN aKTyaJIbHOCTb, 3HAYUMOCTD
(HayuHy?1o, MPaKTUYECKYIO,
METOJMYECKYI0 U HUHYIO B
3aBUCHUMOCTH OT THIA MPOEKTA),
OKUJIa€MbIE€  pe3yJbTaThl U
BO3MOYKHBIE cdepbl 170:¢
MIPUMEHEHUS;
Baaneer:
METOIAMHU pa3paboTKu U
yIPABJICHUS POEKTAMHU
OIIK-1. OIIK-1.1. Bocnpuaumaer | 3naer:
Crocoben nH(pOpMaIUIo TEOPETHUCCKUE OCHOBBI
UCII0JIb30BaTh B Maremartuyeckoro, 0a30BbIX TUCLUUILIMH U CIIOCOOBI
npodeccuoHanbHON | GU3HUECKOTO U 175 UCIIOJIb30BAHUS npu
NEeSATeTLHOCTH XUMUYECKOTO pEeIICHNN KOHKPETHBIX 3ajady;
OCHOBHBIE COZIEpKaHUs, YmMmeer:

3aKOHOMEPHOCTH B
obnacTu
MaTEMaTHKH,
bU3HUKH, XUMHH, HAYK
0 3emiie, OMOJIOTHH U
SKOJIOTHH,
MIPOTHO3UPOBATH
MOCJICACTBHUS CBOEH
npodeccruoHansHOM
JIeSITeIIbHOCTH, HECTH
OTBETCTBEHHOCTb 3a
CBOM PEIIICHUS.

CUCTEMATH3HUPYET U
aHAIM3UPYET ee,
BBISIBJISICT JIOTHYECKHUEC
MIPOTHUBOPEYHS, OITUPASIChH
Ha 3HAHUE TEOPETUUCCKUX
OCHOB (pyHJIaMEHTAJILHBIX
pa3enoB HayK

MPOBOJIUTH TPOCTHIE OIEpalu
(xmaccudukaus BEIIECTB,
coctaBiieHHE (OPMYJ, CXeM
MPOLIECCOB, MEPBUYHBIN aHAIN3
pe3yJabTaTOB U T.NI.) C Y4YETOM
o0mmx 3aKOHOMEPHOCTEH,
dbopMynupyeMbIX B paMmKax
0a30BbBIX JTUCLHILINH,;

Baapeer:

HaBbIKaMHU KPUTHYECKOTO
aHaJIM3a JTUTePaTyphI
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4.00beM, CTPYKTYpPA U CO/iepP:KaHUE TUCHUIIINHBI (MOXYJISA)

4.1.00mas TpyI0eMKOCTh TUCIUTUIUHBI COCTABIISIET S 3a4eTHBIX eauHull, 180
aKaJeMUYECKUX 9acoB

4.2.CTpyKTYpa QM CHUATIHHbI:

Ha3Banusn Cemect | Buabl yueOHBIX 3aHATHIA
pa3aesioB U TeM p

AyIUTOpPHBIE 3aHATHS, B TOM Camocr

yucJie OfITEeJIbH

a
Jlek- | [IpakTnu | JlabopaTto | DK3aMeH.
padora
oMU | ecKkHe PHbIC
" padoThI
ceM.
3aHATHS,

Moayas I. Mexanuka
1.BBenenue. 1 2 2 2 1
Kunemarunka u
JWHAMHKA
MaTEepUATBbHOU
TOYKH
2.Bunsl cui.| 1 2 2 2 2
PaGora u sneprus
3.JIBmxeHue 1 2 2 1 2
TBEPIOrO  TEJA.
Jledopmarius Ten
4 MexaHuKa 1 2 1 2 2
KUJKOCTEN U Ta30B
Jlnnamuka
OOJIBIIINX
CKOpOCTEHN
5.Konebanus ull 1 2 2 2
BOJIHBI
Bcero 3a 1 9 9 9 9

MOJYJIb
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Monayns 2.

MonekynsapHas Gu3uka U TepMOJIUHAMUKA

1.PaBHOBECHBIE U
HEPABHOBECHBIE
COCTOSIHHS
BEIIIECTBA

1

2

2

2

2.MonekynapHOKHUH
€TUYECKAas TEOPHS.

3. Bneuus
nepeHoca

4. 1 u Il mvayano
TEPMOJUHAMUKHU

5. PeasbHbIC
rassl.
MounekyJisipHbIe
CHUJIBI B

JKHUIKOCTSIX

Bcero 3a 2

MOJYJIb

Moaynb 3. DIEeKTpUYECTBO U DJIEKTPOMArHeTU3M

1.2nekTpocraTu-
YEeCcKOoe noJe.
ITorenunan U
pa3HOCTh
HOTEHIINAJIOB

2

2

2

2.ITocTostHHBII
AIEKTPUYECKUN TOK

3. DNEeMEeHTHI
30HHOMU TEOpUHU
MIPOBOAUMOCTH.

4. JIudneKTpuK B
HNEKTPUUECKOM
noJse
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5.0neKTpruuecKuit
TOK B razax

6.MarautHoeE moJie.
Maruetuku

7. 21€KTPpOMarHuTH
asT  UHIOYKUUS U
IIEPEMEHHBIN TOK

8.291EeKTpOMarHuTH
bI€ KOJICOAHUS 1
BOJIHBI

Bcero 3a 3 moayinb

11 6 11

Monyns 4. OniTuka ¥ aTOMHast sifiepHasi pu3uKa.

1.I'eomerpuueckas | 2 1 2
OTITHKA

2 .nTepdepennus | 2 2 1 1
CBeTa

3. JAudpaxuus crera| 2 1 1 1
4 Tonspuzanus 2 1 1 2
cBeTa

5.TennoBoe 2 2 1 1
U3ITy9CHHE

6.B3zaumopeiictue | 2 1 1 2
U3ITyYeHHUs] C

BEIIIECTBAMU

7.Ctpoenue atoma | 2 1 1 1
8.Ctpoenue u 2 2 1
CBOMCTBO fAJIEP

Bcero 3a 4 monynb 11 6 11

Mopyinb5. IloaroroBka K 3K3ameHy.
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[ToaroroBka K 2 36
DK3aMEHYy.
UTOI'O 40 30 40 36 34

4.3.Conep:xxkanue JUCHMILUIMHBI, CTPYKTYPHPOBaHHOE IO TeMaM
(pa3znesiam)
IMOAYJb:

BBenenue

[Ipenmer ¢pusuku. Meton no3HaHus B pu3uke. DKCIEPpUMEHTHI U Teopun. Posb
matemaTuku. Ousnueckue 3akonbl. [lonstue gaxra B pusuke. Monenu. [Ipsimbie u
oOparHble 3aaaun pu3nuku. Pasmepnoctu pusnueckux BennunH. Knnemaruka

JIBmkeHne Kak TiaBHas (opMa CyliecTBOBaHUS MaTepuu. lIpocTpaHcTBO U
BpeMsi. CriocoObl OMMCAaHUsSI COCTOSIHUA Tea U cucTeMbl Ted. CUCTEMBI OTCUETa U
koopauHat. Ponb u mpuHIunel BeIOOpa cucteMm koopauHaT. CTeneHu CBOOOJBI,
MHBAapUAHTHBIE CBOMCTBA YMCIA CTEreHel cBOOO bl TpexMepHOe U MHOTOMEPHOE
IpOCTpaHCTBAa. MarepuanpHas TOYKA W PACHpPOCTPAHEHUE 3TOW MOJEIM Ha
MHOTOMEPHBIN citydyail. Tpaekropusi 1 MUpoBas JIMHUS, UX cBoWcTBa. CKOPOCTh U
YCKOpPEHHE Kak MpOu3BOJAHBbIE. [locTynaTenpbHOE M BpalaTeNbHOE IBHKEHUS KAK
OCHOBHBIE BHJbl JBWKCHHUN. YTIJIOBBIE CKOPOCTb U YCKOPEHHE, HOPMAJIBHOE U
TaHT€HIMAIBHOE YCKOpEeHUs. IHepIHaIbHbIE CUCTEMBI M PABHOIIPABHOCTH IOKOS ¥
PABHOMEPHOTO NPSAMOJMHENHOTO IBMXKeHUs. [locTynar 0 moCTOSAHCTBE CKOPOCTH
cBeTa B BakyyMe. [IpeoOpazoBaHue MHTEPBAIOB BPEMEHHU U JUIMHBI MPU OOJBIINX
CKOpPOCTSIX OTHOCUTEIBHBIX JIBUDKEHUM WHEpUUalIbHbIX cucrteM. [lapamokc
onu3HenoB. [Ipeo6pasoBanust JIopeH1a U PENSITUBUCTCKOE CIOXKEHHE CKOPOCTEH.
WuTepBan Mex1y COOBITUSIMU U €70 HHBAPUAHTHOCTb.

JAnHamuka

Cuna m macca, cynepno3unusi cui. IlepBblii U BTOpoil 3akoHbl HbroTOHA.
YpaBHEHUSI JBUXKEHUS, POJIb HAYaJIbHBIX YCJIOBUW, MPUHUWN JACTEPMUHU3MA.
[Ipumepsl pelieHnst ypaBHEHUM IBHXKEHUS. JIBHKEHHUE TEJT B TIOJIE CHJI TATOTCHUS,
SIBJICHME HEBECOMOCTH B CITyTHHKAX. VMITyIbC, 3aKOH COXpaHEHHS UMITYJIbCA JJIs
MEXaHUYECKOM CHUCTEMBI, TpeTuil 3aKoH HproTona. B3aumopernctBue ten udepes
none. OOmas GopMyJIHpOBKAa 3aKOHAa COXpaHEHUs HMIyJibca. KuHeTH4eckas
SHEpPrusi MaTepUalbHOM TOYKH, CBSI3b €€ C KOMIIOHEHTaMH BEKTOpa HMMIIYJIbCA.
PaboTta u moreHuuanvHas sHeprus. Pabora nmepemenieHus MaTepralibHON TOUKH
[0 KpUBOJMHEWHOMY IyTH. [loTeHUManbHBIE CUJIbI, BBEICHUE ITOHATHUSA

MOTEHIMAJIa IS B3aUMOJCHCTBYIOMMX Tell. CBS3b KOMIIOHEHT CHJIBI H
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noteHuuanbHoM (yHkuuu. [loTeHnuManpHas siMa W yCIIOBUE YCTOWYHMBOTO
paBHOBecusA. HEBO3MOXKHOCTP pPAaBHOBECHS CHCTEMBI  B3aWMMOJEUCTBYIOIINX
CTaTUYECKUX TOYEYHBIX DJJIEKTPUUYECKHX 3apsAnoB. MomeHT cwibl. J[MHamuka
BpAILIEHHs] TOUYKU U Te€la BOKPYT IOCTOSSHHOM OCH, MOHSATHE O MOMEHTE MHEPLHH
MaTepUaIbHOM TOYKM M Teja. YPaBHEHHUE [BIIKCHUS BpAILAIOMIETOCS BOKPYT
HEMOJABM)KHOM OCH Tena. MOMEHT HWMIyJbCa, CBSA3b €ro KOMIIOHEHT C
KMHETHUYECKOW dHEPIruei BpalleHus. [ 1aBHble MOMEHTBI HHEPLIMU U YCTOMYNBOCTD
BpallCHUs Tel. 3aKOH COXPAaHEHUS MOMEHTAa MMIYJbCa TEJd U CUCTEMBI TEIL
I'mpockonel M mx mnpuMeHeHue. lLleHTp macc W ypaBHEHME €ro JBUKCHUS.
Paznenenue nocTynartenbHbIX M BpallaTelIbHbIX ABWKEHUHN TBepaoro rteina. Ilapa
cun. Cucrema ypaBHEHHMM I JIBUKEHUS TBEPAOTO TeEla M €ro KWHETHYECKas
SHEPrus. 3aKOH COXPAHEHHsI SHEPTUU U €ro CBA3b C PABHOMEPHOCTBIO TEUCHHS
BpeMeHHU. JIBMKEHHE CHUCTEM CO MHOTMMH CTENEeHSMU CBOOOJbl. DyHKUUA
Jlarpanxka u ypaBHeHus Jlarpanxa. /IluHaMuka 00/1bIIKX CKOPOCTEH

[IpyHUMIT ~ OTHOCHUTEIBHOCTH B  (U3HMKE.  PeNsITUBUCTCKHI  MMITYJIbC.
[IpeoOpazoBanme sHEPrUU-UMITYIIbCA. Macca U ee CBS3b ¢ dHeprueu mokos. Macca
CJIO’KHOM CHCTEMBI U €€ CBSI3b C dHEpruei B3aumoaencTeus yacrei. [ledekt maccol
u 3Hepretrka. KnHernueckasi SJHEprusi B PEIITUBUCTCKOM MEXAHUKE. YpaBHEHUE
JNBWKCHUS MaTEpPUAIbHOM TOYKM B pPEIATHUBUCTCKOM MEXaHUWKe. JIBUMKEHHE
MaTepUaJbHOM TOYKHU IOJ JACHCTBHEM MNOCTOSSHHOM cuiibl. CKOPOCTh CBETa Kak
IpenesibHasl  CKOpOCTb. YacTuubl € HyJIEBOM Maccol 1okos. IlpuHnun
AKBUBAJICHTHOCTH U TEOPUSI POUCXOKACHUS CUII BCEMUPHOTO TATOTEHUSI.

Kosie0anusi 1 BOJIHBI

Konebanus kak 4acTHBIN ciiy4yall JTBUXKEHHWS, YCIOBHS TOSBICHUS KOJICOAHUH.
YpaBHEeHUE JBIKEHUS MPYKUHHOTO MasTHUKA U €ro pelieHue. ['apMoHHUueckoe
KoJieOaHMe U ero XapaKTepUCTUKH. Y paBHEHUE IBMKEHUS (PU3NUECKOTO MasiTHUKA
U €ro pelieHue, MaTeMaTUYeCKUH MasTHUK. DHEPIrusi TApMOHUYECKUX KOJICOaHMIA.
BoiHyX/1eHHBIC KOJeOaHWs W SBICHHE pe3oHaHca. ABTokoseOanus. [Ipumeps
MPOSIBIICHUS] PE30HAHCHBIX U aBTOKOJEOATENbHBIX SIBJICHHUI B KUBBIX OpraHu3Max
¥ TexHuKe. BoimHbI B ympyrux cpenax, JUHEHHBIC, TOBEPXHOCTHBIE U OOBEMHBIC
BOJIHBI, MONEPEYHbIE W TMPOAOJbHBIE BOJIHBI, (POHT BOJHBI, IJIOCKUE U
chepudeckne BOJHBI. AHaMATHYECKas 3amuch Oerymied BoJHBL BomaHOBOE
ypaBHeHue. [lepenoc sneprum Oerymieid BoiHOW. CrokeHune KojeOaHWil U BOJH.
Korepentaple ncTOUHUKY BOTH. MIHTEp(depeHIrs BOJH OT TOUYSYHBIX KOT€PEHTHBIX
UCTOYHUKOB. YCJIOBHUS TMOSBICHUS MAaKCUMyMOB M MHUHHUMYMOB. CllO)XeHHe
KpyroBeix W chepudeckux BoiH. [loctpoeHme (poHTa BOJHBI MO MPHUHITUITY
['folirenca, moBeaeHUEe (pOHTA BOMHBI B HEOJAHOPOIHOUW cpeae. OTpakeHue u
npenomiiecHre BoJH. [Ipunmun ®epma. IlosiBieHWE OTpa)KEHHBIX BOJH B
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HEOJTHOPOJHBIX CpeAax, CI0KEHNE BCTPEUHBIX BOJIH U 00pa30BaHUE CTOSIYUX BOJIH.
IlepexonHoe coctossHME W Bpems penakcainuu. CBs3b JJIMH CTOSYMX BOJIH C
pasmMepaMu Cpefibl, TUCKPETHOCTD JUIMH CTOsTYMX BoJIH. KBaHTOBaHueE.

II MOAYJb:

JJIeMEeHThI CTATHCTHYECKOI U MOJIEKYJISIPHO (PU3UKH

MHUKPOCKOIIMYECKHUE M MAaKpOCKOIIMYECKHE sBIEHUs. MneanpHbli ras kax
CTaTUCTUYECKasl CUCTeMa MHOruX uactull. JlaBieHue, o0beM U TeMIiepaTypa rasa
Kak OOOOIIEHHbIE XapaKTEepPUCTUKH COCTOSIHUS Tra3a. PaBHOBECHbIE W
HEpPaBHOBECHBbIE COCTOSIHUA ra3za. OOpaTuMble W HEOOpaTHUMbIE MPOIIECCHI.
HuarpaMmma  naBieHue-o0beM.  DKCHEPUMEHTAIbHBIE  Ta30Bble  3aKOHBI,
00O0OIIICHHBIN Ta30BbIi 3aKOH (ypaBHEHWE COCTOSIHHMS HICANTbHOTO Tasza). BeiBox
YPAaBHEHHS COCTOSIHUS UJICATBHOTO Ta3a HA OCHOBE KUHETUYECKUX MPEICTABICHUI.
DU3NYECKNN CMBICI MMOHATUA TEPMOJMHAMUYECKON TemIrieparypel. Pacnipenenenne
SHEPruM Mo cTeneHsM cBoOoawl. Pacnpenenenuss Maxkcpemna u  boinbiimana,
O6apomerpuueckas Gopmyna. HepaBHoBecHbIe mporiecchl. Juddysus, muddysus
yepe3 MeMOpaHbl, OCMOC, OCMOTHMYECKOE JIaBIECHUE U €ro pojb B
KU3HEICITEIbHOCTH pacTeHui. Temnonepenaya. BHyTpenHee Tpenue. PeanbHbie

raspl, ypaBHeHue BaHn-nep-Baanbca, kpuTuyeckas TOUYKa, pEAbHbIE H30TECPMBI,
CKIWXKEHUE Ta30B. JKHAKOCTH, TOBEPXHOCTHOE HATSKEHUE B KUIKOCTSX,
OXJIAKJICHUE )KUIAKOCTH IPHU UCIIAPEHNUH, TEPMOPETYIISILNAS PACTEHUN U )KUBOTHBIX.
CmaumBaroniyue 1 HecMayuBaronye xuakoctu. Kanumisipasie siBnenusi, hopmyia
Jlamaca.

JIeMeHTbI TEPMOJIMHAMUKHA

IlepBoe Hauamo TEPMOJMHAMUKH, H3OIMPOIIECCHI, aUa0ATHUYECKUNA MPOIEece,
OXJIAKJICHUE Ta30B NpH aauabaTUYeCKOM pPACHIUPEHHH M TIOJYYCHHE HU3KUX
temneparyp. YpaBHeHnue Ilyaccoma u ero BbBoA. Kitaccuueckass Tteopus
TETUIOEMKOCTEHN, MPUYMHBI OTKJIOHEHHS PEAIbHBIX TEIJIOEMKOCTEH Kak (hyHKIIUU
TEeMIIepaTyphbl OT PE3yJIbTaTOB KjacCU4eckoi Teopuu. PaboTa maeanpHOro rasa B
paziuuHbIX Tporeccax. OOpaTumbie 1 HEOOpATUMBIE ITUKIIBL. TeraoBbIE MallIUHbI
n wmuka KapHo, Bropoe Hauano TtepmoauHamuku. KommpeccuonHbie
XOJIONUIBHUKN W TEIUIOBBIE HACOCHL. OJHTPONMS KaK TEPMOJIMHAMUYECKHMA
noreHuuai. @opmyna s SHTPOIMM HIAeaNbHOro rasa. Teopema KapHo wu
000011IeHHE TOHATUS SHTPONHUM KaK TEPMOJMHAMUYECKOro moreHuuana. Cs3b
SHTPONUU C MUKPOCOCTOSIHUSIMU HACaNbHOTO ra3za. CTaTUCTUYECKOE TOJIKOBAHHE
suTponuu. dopmyna bonsiiMana. Bo3pactanue 3HTponuu Mpu HEOOPATUMBIX
Mpoleccax Ha MNPUMEPE BBIPABHHUBAHHS TEMIEPATYypPhl ABYX HAXOISAIIUXCS B
KOHTAKTE€ HAarpeThIX TEJ U MPU BHIPABHUBAHWM JIABJICHUM B JBYX 4YACTIX COCyAa C
razom. llepBoe u BTOpo€ Havana TEPMOAUHAMUKHU U KUBbIE OpraHu3Msbl. [loHsTHE
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0 TCPMOJHMHAMHKEC HCO6paTI/IMLIX MpoHeCCOB U OTKPBITBIX CHUCTCM. 9HTpOl'[I/IH B
CUCTCMC OpraHU3M-OKpYyKaromias cpcaa.
I MOJYJIb:

DJIeKTPOMATHETHU3M

ITonsiTHE O MOJAX, MTOJIS CKAJSIPHBIE U BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX

MOJIEH: HANPSHDKEHHOCTb, MOTOK, LHUPKYJISALUS, CHJIOBbIE JMHUM BEKTOPHOTO IOJIS.
Cynepno3uuus noJien, 3aps/ibl, 3aKOH COXpaHEHUS 3apsI0B.
B3anmopnencTBre HEMOABMKHBIX M JIBHXKYIIUXCA 3apsAaoB, PHU3UYECKUN CMBICT
MarHuTHoro nois. Ilone toueunoro 3apsna (3akoH KyinoHa) u cuctemsl 3apsiioB.
[Tone numons. DAEKTPOCTATHUECKOE IOJE MOJIEKYJIbl U XMMHYECKUE PEaKLHU.
WnterpanbHas ¢opma 3akoHa Kynona, Teopema ['aycca (mepBoe ypaBHEHUHE
MakcBemna). BeiBog Gopmyn 11 HampsHKEHHOCTH 3JIEKTPOCTATHUECKUX TOJIeH
3apsOKEHHOrO0  MPSIMOrO  MPOBOJA,  IUIOCKOCTH,  KOHJeHcatopa.  Paborta
NepEMELICHMS 3apsAia B JIEKTPOCTATUYECKOM I0JIE, MOHATHE MOTeHIuMana. Bropoe
ypaBHeHHe MakcBemna JUIsl  DJEKTPOCTaTUKW B MHTErpajbHOHM  (opme.
DONeKTpUYecKass €MKOCTh OJHOTO TIPOBOJHUKA H  JBYX IMPOBOJHHUKOB,
KOHJICHCATOPBI. OHeprus AIEKTPOCTATUYECKOTO TOJISL. N3menenune
HaIpPSDKEHHOCTH ~ BJIEKTPUYECKOr0  MMOJsl  OpH  BBEIECHUU  JUAJIEKTPHKA,
HOJISIPU3YEMOCTh JUAJIEKTPHKA, TUAJIEKTpUYECcKas IPOHUIIAEMOCTb.
DNEeKTpUYECKOE 10JIE€ B NPOBOAHUKAX. [IoHATHE O TOKE IPOBOAMMOCTH, BEKTOP
TOKa M cwia Toka, auddepenimansias gopma 3akoHa Oma. IlepBoe mpaBuio
Kupxroga. IlpuunHa mOSBICHUS 3JIEKTPUYECKOIO TOKAa B  IPOBOJHUKE,
(bu3MYEeCKUil CMBICT OHATHSI CTOPOHHUX AEKTpUUEeCKUX cui. BeiBoa 3akona Oma
1u1st Beel nenu. Bropoe npasuio Kupxroda.

MaraurHblie IBJICHUA

MarnautHoe nosie npsAMoro toka. MHrerpanbsuble ypaBHeHuss Makcsesuia Ui
MOCTOSIHHBIX MAarHUTHBIX moJiek. I[IpuMepbl BBIUKMCIEHUS HANPSKEHHOCTEU
MarHutoctatnueckux noneil. 3akoH buo-CaBapa-Jlannaca. B3aumoneiicTBue
nosieit u 3apsaoB (TokoB). @opmya JlopeHua s Cuibl, JEHCTBYIOIIEH Ha 3apsl
CO CTOPOHBI DJJEKTPUYECKOTO W MAarHuTHOro mnoJsied. IlpuHUOMI AEHCTBUS
MacCCIEeKTpOMETpOB. MHIYKIIMOHHBIC SIBICHUS, TpaHCPopmaTopbl, (Ppu3HUecKue
NPUHUMNBL WX JAedcTBUS. OkcTpaToku. I[lomHas cucTemMa UWHTErpaibHBIX
ypaBHeHH MakcBemia. CMBICT WIEHOB CHCTEMBbl YypaBHEHMH Makcsera,
ONUCHIBAIOIIMX SIBJICHUSA, CBSI3aHHbIE C W3MEHECHUSIMU DJJIEKTPUYECKUX U
MAarHUTHBIX BEJIMYMH BO BpEeMEHU. B3auMOCBA3b DIEKTPUYECKUX U MArHUTHBIX
NEPEeMEHHBIX TIOJIeH, JJEKTPOMarHUTHOE TMoje u usnydeHue. CBobOogHOE
AJIEKTPOMArHUTHOE TOJIE U €r0 CYLIECTBOBAHUE B BUJIEC AJIEKTPOMArHUTHOU BOJIHBI.

[lonepedHOCTp  3JEKTPOMArHUTHBIX  BOJH.  CKOpPOCTh  pacmpoCTpaHEHUs
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AJIEKTPOMArHUTHBIX BOJIH U CHOCOOBI ee m3mepenus. Illkana smekTpoMarHUTHBIX
BOJIH. fIBJIEHUS, OIIMCBHIBAEMbIE BOJTHOBOM TEOPUEH CBETA.

1V MOAVYJIb:
OnrTuka. AToMHas M siiepHast pu3uKa.
Wnrepdepenus CBeETa, yCIIOBUSA HOSIBJICHUS CTaTUYECKON
UHTEP(PEPEHIIMOHHON KapTUHBI, HHTep(GEPEeHLIMS TP pa3AeieHuu (PpOHTA BOJHBI,
NPOCBETJICHUE  ONTUKW,  HMHTEpPEepOMeTpbl U  UX  HUCHOJIb30BAHUE.

dypnecnektpomeTpsl. [lonstue o ronorpaduu. Judpakuus, 1udpakiaus Ha MEH.
Oco0eHHOCTH OpraHu3alyy PaguoJOKAIIMOHHON CiIyKObl. YClloBUs mepexoa OT
BOJHOBOW ONTUKH K TreoMeTpuueckoil. 30HbI @PpeHelnsd, 30HHAas IUIACTUHKA
Openenst kak (Qokycupyrouwmii  snement. JudpakumoHHas pemieTka Kak
JUCHeprupyromas cucreMa. AHanu3 cocTaBa CBeTa IO JUIMHAM  BOJH.
PentrenoBsckast audpakuus, moHsTHEe 00 0OpaTHBIX IU(PAKIMOHHBIX 3a]adax,
PEHTTEHOCTPYKTYPHBIH ~aH&JIW3 U €ro OCOOCHHOCTH TPUMEHHUTENIBHO K
OuosornyeckuM  oObekTaM.  JMPpakuOHHBIA  Tpenes  pa3pelaroien
CIIOCOOHOCTH ONTHYECKUX MTPHOOPOB.

CBeT M BeUIECTBO, MOHATHE O BTOPUYHBIX BOJHAX, PA3ACJICHHE SHEPIUU Ha
rpaHule paszena a3, pe30HaHCHBIN XapaKTep B3aUMOJICHCTBUS CBETA U BEILIECTBA.
Jucniepcusi,  KJIacCM4eCKOe  OOBSICHEHHWE  3aBUCUMOCTH  Kod(duimeHTa
IIPEJIOMJIEHUSI CBETA OT JUIMHBI BOJIHBI IAJAIOLIETO CBETa. SIBIEHHE ABOMHOIO
Jy4YenperaoMIIEHUs, TOJIApU3alus cBeTa Kpuctaiiamu. llonsipu3oBaHHBIN CBET,
ONTHYECKAas AaKTUBHOCTb, CaxapOMETPHs, HCIIOJIb30BAHUE SIBICHUS BpaILCHUS
MJIOCKOCTU TOJIIPU3AIMUA B MOJICKYJIApHOU Onosioruu. @oTodPpdHeKT u KBaHTOBas
npupona cBeta. Kpyr sBieHHii, OOBSICHUMBIX C KBAaHTOBOM TOYKH 3pEHHSI,
MUKPOCKOIIUYECKOE U MaKpPOCKOMHYECKOE B ONTHUKE. /[BOMCTBEHHOCTH MPUPO/IbI
CBETAa. 3aKOHBI MTOTJIOIIECHHUS CBETA.

OcoOeHHOCTH MOBeACHUs] MUKpouacTull. [IpuHLMIBI omMcaHUs TOBEIEHUS
MUKpPOYACTHI], BOJIHOBAsI ()YHKIIMSI, COOTHOILIEHUE HEOINPEACICHHOCTEN, BOJIHA e
bpoiinsa. Ilocrynatet  bopa. VYpaBuenne Ilpenunrepa (BpeMEHHOE W
CTallMOHApHOE), (QU3UYECKUI CMBICT BXOASAIIMX B HEro WIECHOB. Pemienue
cTauuoHapHoro ypaBHeHus IllpeguHrepa s dYacTuUbl B OJHOMEPHOM
NOTCHIMAJIBHOM SIIMKE M YacCTUIbl HAa OKPYKHOCTH. YCIOBHUS IOSIBICHUSA
KBaHTOBBIX SIBJIEHUHU. J[ByMepHas MOTEHUMAaIbHAs SIMa, BBIPOXKICHUE KBAaHTOBBIX
COCTOSIHMM U CHATHE BbIpOokJeHUs. [loTeHnnanbHas siMa KOHEYHOW TIyOMHBI U
BJIMSHUE €€ TIyOMHbl M IIMPUHBI HA YPOBHU SHEPIUM 4acTULbl. TyHHEIbHBIN
a¢¢ekr. 3anonHeHne ypoBHel u npuHuun [laynu, nonHas sHEprus COBOKYIHOCTH
AJIIEKTPOHOB B KBAHTOBOUM CUCTEME. YPOBHHU 3HEPTUH B aTOME BOJOPOAA, IEPEXOIbI
MEXIy YypoBHAMH. HopmambHas W HHBEPCHAs 3aCEJICHHOCTb KBAaHTOBBIX
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coctossHui.  llorymomieHne, CIOHTAHHOE W BBIHYXKJIECHHOE  HU3JIYyYCHHS.
Kosdpdumumenter ODiinmreitna. @Dopmyna I[lnanka. VYcunenue cBeta mpH
MIPOXO0’KJIEHUH YEPE3 MHBEPCHO 3aceleHHYIo cpeny. [lonsaTue o mazepax.
®duznyeckass MOpUpPOJa XUMUYECKOM CBA3U. OJEKTPOHHOE CTPOCHHE
MHOT'03JIEKTPOHHBIX aTOMOB. BHyTpeHHee BpalleHue B MOJEKYJIax U €ro poJib B
OMOXUMHUYECKUX PEAKIUAX. J[BIKeHHME 4acTHI] B MHOTOAQTOMHBIX MOJICKYyJaX H
BU/JIBI MOJIEKYJIAPHOU CIIEKTpockonuu. CHMMETPHUS MOJIEKYJ U TOSIBJIICHUE MPABUII
oTbopa.
DOTOXMMHUYECKUE PEAKIMU M OCOOCHHOCTH TOTEHIMAIBHBIX IOBEPXHOCTEN
OCHOBHBIX U BO30Y)XJIEHHBIX DJIEKTPOHHBIX COCTOSIHUM B Mojekynax. Pacmap
MoOJIeKyn Tipu  (GoroBo30yxkaeHusx. Dusuueckas mnpupoaa (poTocuHTe3A.
Tpancnopt osHepruu 1pu (GOTOCMHTE3€. 30HHAS CTPYKTypa dSIEKTPOHHBIX
COCTOSIHMI KpUCTAJUIOB. 3arOIHEHHbIE U HE3aIOJHEHHBIE 30HbI. Y poBeHb DepMu.
[TpoBOIHUKH, MOJYIPOBOJHUKH U AUAIEKTPUKU. OCOOEHHOCTh MPOBOJAUMOCTU B
MOJIYNIPOBOJHUKAX.

CucremMaTvka »SJEMEHTapHBIX YAaCTHUI[. 3aKOHbl B3aUMOIPEBPALICHUN
YJacTHIl, sACpHbIE peakiuu, Acdekr macchl. CTpoeHWe saep, sSICepHBIC CHIIBI,
YCTOMYMBBIE W  HEYCTOWYMBBIE SiApa, €CTECTBEHHAas M  UCKYCCTBEHHAs
PaIMOaKTUBHOCTb. 3aKOoHBI PaIuOaKTUBHOTO pacraja. [TpuHIMIIBI
paauoaKTHBAIIMOHHOTO aHanmu3a. "'MedeHHble" artoMbl B Ouosoruu. IlyTtm
WCIIOJIb30BaHUS SIIEPHOU SHEPTUU.

HanmeHoBaHMEe TEM U COICPKAHUE IPAKTUUECKUX U 3aHSITHI
Bonbkenmreita B.C. Coopruk 3aaa4 mo o6memy kypey ¢usuku. CII1.: 2002, 327c.

1. Kunematuka O0600111eHHbBIE KOOPAUHATHI, CKOPOCTHU U YCKOPEHHUS

PensituBrCcTCKHE TPEOOpa30BaHUS.

Pemienne psina ypaBHEHUM ABIDIKEHHS HA IPUMEPE
2. JIlnHamuka KOHKPETHBIX IEMOHCTPALM.

BpamaTCHBHLIC ABMIKCHUS TOYKH Y TBEPAOTO TECJA.

3.KonebarenpHoe KonebGanust m BoNHBI, HUHTEpPEpEHIUs, MPUMEPH]

ypaBHEHUE BBIYKCIICHUS X0/1a BOJIHBI B HEOJHOPOJAHOM Cpejie.

4.Cratuka PaBHOBeCHBIE W HEPABHOBECHBIE IIPOLIECCHI B
CJIOKHBIX CTaTHCTHMYECKUX CHCTeMaX, BO3MOXHOCTb
BBEJCHUSA MOHSATUS 0000IIEHHBIX

TEPMOANHAMHNYCCKHUX CHII.
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S.MoeKy I IpHOKUHETH| DHTPOIUS U €€ IMOBEACHHE B Pa3HBIX IpOLECcCax.
YecKasi TeOpHs, [IpoBepka 3akoHa BO3pacTaHUsl JHTPOIUU U
TEPMOJUHAMMUKA. YCTaHOBJIEHUS] TEPMOJUHAMUYECKOIO PaBHOBECHUS Ha
MaTemaTuueckoil mozenu. IlponsBoacTBo 3HTpONMH
B HEPaBHOBECHOM CpeJe.

6.OnekTpoMarHeTusM. |Beruncnenue XapaKTepUCTHUK CTaTUYECKUX
ANEKTPUYECKUX M MArHUTHBIX TOJIEM C ITOMOIIBIO
MHTETPaJIbHBIX ypaBHEHUN Makcsera.

7. Audpdys3us [Ipsimple  w  oOpaTHble  3afaud  AUQPPAKIHM.
MogenupoBaHue mpolecca PEeHTTEHOCTPYKTYPHOTO
aHaIu3a.

8.ATomHas puszmka B3aunmoneiicteue cBera m BemecTsa. Jlucnepcust u
norjouieHre  cBera.  KoJauMuecTBEHHBIM — aHAIN3
BELIECTBA 10 CIIEKTPaM MOTJIOLICHMSL.

CranuoHapHoe ypaBHEHUE [[Ipenunrepa u
MPOCTEUIINE OJHOMEPHBIE 3a7auu. "'MeTtammdyeckas
MOJEJb" MOJEKYJIBI € COINPSKEHHBIMH CBS3SMHU.
Pa3znenenne 3JEKTPOHHBIX W SIACPHBIX IBUKCHUU B
MOJIEKYJIaX.

9.Cratuka CuMMeETpHsE MOJIEKYJT U KPUCTAIIJIOB. DJIEKTPUUECKUE
CBOMCTBAa CHMMETPUYHBIX OOBEKTOB.

HaumeHoBaHue TeM J1a00PATOPHBIX PadoT

MOJYJIb I

Jlabopatopuas paGora Ne 1. W3yueHue 3aKOHOB NMHAMHKHU BpalaTeIbHOTO
JBIDKEHUS Ha KpecTooOpa3HoM MasiTHHKe O0epoeka.

JlaGopatopHas pabota Ne2. OmpejneneHue CKOPOCTH 3ByKa B BO3JIyXe METOJOM
CTOSTYEN BOJTHEI

JlabopaTtopHas pabota Ne3. M3yueHue cui cyxoro TpeHus

JlabopatopHas pabora Ned. OnpeneneHue MOMEHTAa WHEPLMH TEA C MOMOUIBIO
KPYTHJIBHOTO MasiTHUKA

JlabopatopHas paGora Ne 5. Ompenenenue yCKOpeHHs CBOOOJIHOIO MaJ€HUS C
MOMOILBIO YHUBEPCATBLHOTO MasiTHUKA

Jlabopatopuas pabora Ne 6. OmpeneneHue ycKOpeHUs CBOOOIHOTO TaJCHHs Ha
MamuHe ATByza

JlaGopatopnas pabora Ne 1. N3yueHnne CcOOCTBEHHBIX  KoJieOaHMI
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COCPENOTOYEHHOU CUCTEMBI

JlabopaTtopHas pabota Ne 2. M3ydyeHue aBMKeHUs MasiTHUKa MakcBesia

Jlabopatopnas pabota Ne 3. Onpenenenue moayis FOHra u3 pactsikeHus u u3ruda

Jlabopatopuas pabora Ne 4. Onpenenenne xodddunuenta [lyaccona m mepuosa
OueHui

JlabopatopHas pabora Ne 5. OmnpeneneHue CKOpOCTH T0JIeTa MYyJId C MOMOIIBIO
OQITUCTUYECKOTO MasiTHUKA

JlaGopartopHas padora Ne6. VMccnenoBanue ynpyrux M HEYNPYTHX CTOJIKHOBEHHI
1apoB

MOAVYJIb 11

Jlabopatopnas pabora Ne 1. M3ydeHue pabOoThl TepMmMocTaTa U ONpPEEICHUE
CPEIHEro 3HAYEHUs TEIUIOThI UCIIAPEHUS BOJIbI

Jlabopatopuass pabora Ne2. Ompenenenne kod(pduimeHTa BI3KOCTH KHUIKOCTH
METO/IOM KPYTHJIBHBIX KOJICOaHUIt

JIaboparophas padora Ne3. Onpenenenue otaomenus C,/C, s Bozgyxa

JlaGopaTtopHast ~ pabota Ne4.  Omnpenenenue ko3 dunrenTa
JMHEHHOTO paCIIMPEHUs MeTajlIa

Jlabopatopuass pabora No5  OmpeneneHue  IIUHBI CBOOOJHOTO TIpodera M
3 PEKTUBHOTO AUAMETPa MOJICKYJI BO3IyXa

JlaboparopHnas pabota Ne6. MccrnenoBaHnue U3MEHEHUsT DHTPOINUHU B
M30JINPOBAHHOU CUCTEME

MOAYJIb I

JlabopatopHass  paboTta Nel. W3ydyenne HIEKTPOMArHUTHBIX
BOJIH B JIBYXITPOBOJIHOM JTMHUN

JlabopaTtopnas pabota Ne2. V3mepeHre MOIIHOCTH MEPEMEHHOTO TOKAa U CIBHId
ha3 MexXIy TOKOM U HalpsHKECHUEM

Jlabopatopuass pabora Ne3. OmpeneneHne TOPU3OHTATBHOM  COCTABIISIOIICH
BEKTOpa MHIYKIIMHA MAarHUTHOTO MOJIS 3eMJIH

JlaGopatopHas pabora Ned.  Usmepenue koddduiimeHTa CaMOMHAYKIUU U
emkocTH. IIpoBepka 3akona Oma Jj1si mIepeMEeHHOTO TOKa

Jlabopatopnas pabota Nel. M3yuenue 3akona Oma Jj1s 1ienieil MOCTOSTHHOTO TOKa
Y U3MECHEHUS 3JICKTPOIBUKYIIICH CUIIBI

JlabopaTtopHas pabota Ne2. M3ydyeHue BaKyyMHOTO JAHOJA

Jlaboparopnas  pabora  Ne3. CHsATHME  BOJBTAMIEPHOM  XapaKTEPUCTHUKH
ra3opaspsaHON JTaMITbl U U3Y4YeHHs pE30HAHCHBIX KoJeOaHun
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JlabopatopHast pabota Ned. H3ydeHne 3IEKTPOCTATHUECKOTO OIS

JlabopaTtopHas pabota NeS. [IpoBepka 3akona Oma Jij1si IPOBOJHUKOB BTOPOTO

poJia U onpeeseHue 3apsiia dJIEKTPOHa

MOJYJb 1V

JlabopaTtopHas pabota Ne 1. BpanieHue miockocTy noJjisipyusaii cBeTa B
MarHUuTHOM MOJIe

JlabopaTtopHuas pabota No2. V3ydeHne 4MCTOTHI 00pabaThIBAIONIEH TTOBEPXHOCTH
C MOMOIIbI0 MUKpouHTEpdepomeTpa JInHHMKa

JlaGopatopHas pabGota Ne5. W3yuenwe, rpaayupoBka MoOHOxpomaTopa YM-2 H
CHSTHE CIIEKTPOB U3JIYYEHHUS

Jlabopatopuass pabora Ne6. OmnpeneneHue yAETbHOTO BpANIEHUS IUIOCKOCTH
HOJISIPU3AIIMU CaxapHOTo PacTBOPa C MOMOIIIBI0 caxapumerpa CY-3

JlaGopatopHas padota Ne7. TerioBoe n3nydeHue

JlabopaTtopHas pabota Ne8 KauecTBEeHHBII CIEKTpaIbHBIN aHAINU3

JlaGopaTtopnas pabora Ne9. M3yuenue TemmepaTypHOW 3aBHCHUMOCTH IOKa3aTells
MPEIOMIIEHUS )KUJIKOCTH C MOMOIIbI0 peppakTomerpa UPD-22

JIabopartopHas padota Nel ®dorosnekrpuueckuii 3hdext

JlabopatopHas pabota Ne2. W3yuyeHue siBieHUS MOJSIpU3AIUMU B MapalieiIbHBIX|
Jay4yax

Jlabopatopuas pabora Ne3. OmpeneneHre JIMHBI CBETOBON BOJIHBI C TTOMOIIBIO
ounpusmel Openens

JlabopaTtopHas pabota Ned. N3yueHue paOOThl 30HHOM IMJIACTUHKU

JlabopaTopHas pabora No5. M3ydyeHue npunummna padboThl jlazepa HEMPEPHIBHOTO
nevictBus. OnpeneneHue JIMHbI CBETOBOM BOJIHBI JIA3€PHOTO U3IIYUYEHUS

JlabopatopHas pabota Ne6. KorepeHTHOCTh cBeTa

5.00pa3oBaresibHbIE TEXHOJIOTHHU

B nporiecce peroaaBaHus JTUCTIUTUTAHBI «Duznkay
HPUMEHSFOTCS ClIeAyrolre 00pa30BaTe/IbHbIC TEXHOJIOTHU: Pa3BHBAOIICE
oOydeHne, mpoOseMHOEe O0O0ydeHHe, KOJUICKTUBHAs CHUCTEMa oOy4eHwus,

JCKIIMOHHO-3a4eTHass ~ cucTeMa oO0yueHus. Ilpum dTeHWM JaHHOTO Kypca
MIPUMEHSIOTCS TAKWE BHUJIBI JICKIIUN, KaK BBOJIHAS, JEKIHUI-HHPOpMAIns, 0030pHas,
npoOJieMHasi, JICKIUI-BU3yalIn3aIs.

VYnienbHbld BeC 3aHATUH, MPOBOJMMBIX B HMHTEPAKTUBHBIX (opMax
(nexuusi-Oecena, JEKIUSA-TUCKYCCHS, JIEKIUS-KOHCYJIbTalIHS, npoOIemMHas
JEKUMsI, JIEKIUSA-BU3yalIU3alus, JIEKIUs C 3alUIAHUPOBAHHBIMU  OLIMOKaMU),
OTpeneNnsieTcss  TJaBHOW  Ienblo  (MHCCHEH) MporpaMMbl,  OCOOEHHOCTHIO
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KOHTHMHTEHTa OOydYaroumxcsi W COAEp>KaHWEeM KOHKPETHBIX AUCIUIUIMH, U B
1[eJIOM B y4eOHOM IpoIiecce.

J51g BBITIONTHEHUS (PU3UUECKOTO MPAKTUKYMAa U MOATOTOBKE K MPAKTHUYECKUM
(CeMUHApCKUM) 3aHATUSAM H3JIaHbl Y4eOHO-METOANYECKUE TTOCOOUS U pa3padOTKH
no Kypcy oOmielt (u3uKu, KOTOphle B COYETAaHMU C BHEAYJUTOPHOU paboTOif
CIIOCOOCTBYIOT (DOPMUPOBAHHIO U Pa3BUTHUS MPOGECCUOHATBHBIX HABBIKOB
oOyJaromuxcs. ce Mo JaHHOW JUCHUHUIUIMHE OHU JOJKHBI COCTaBIATh HE MeHee 20
4acOB ayAUTOPHBIX 3AHATHUU.

B pamkax 1abopamopnozo npakmukyma MCTiONb3yeTCs YMEHHE CTYCHTOB
POU3BOUTH PACUETHl C TOMOIIBIO CPEJCTB BBIYUCIUTEIBHOW TEXHUKH. ITO
MO3BOJIIET CYIIECTBEHHO MPHUOIU3UTH YPOBEHb CTATUCTUYECKOW KYIBTYPHI
00paboTKHU pe3ysIbTaTOB U3MEPEHUIN B MPAKTHUKyME K COBPEMEHHBIM CTaHIapTam,
OPUHATHIM B HayKe W MPOW3BOJCTBEHHOW HeATENbHOCTH. Ha 3Tux 3aHATHSIX
CTYZIEHTHI yke Ha | kypce mpuoOpeTaroT onsIT o0mieHuss ¢ 9BM u ucnonp3oBaHus
CTaTUCTUYECKUX METOAO0B 00pabOTKH pe3yIbTaTOB HAOIIOACHUMN, YTO COBEPILIEHHO
HeoOXoauMo Ui paboThl B CHEIHATBHBIX YYEOHBIX W TPOU3BOACTBEHHBIX
1abopaTopusX.

B pamkax yueOGHOTrO nporuecca npeayCMOTPEHO MPUTTIAIICHUE JIJIs1 YTCHUS JICKIUH
BEIYLIUX YUYEHBIX U3 LIEHTPAJbHbBIX By30B U aKaJEMUUYECKUX UHCTUTYTOB Poccuu.

6.YueOHO-MeTOAMYECKOE 00ecIieYeHre CAMOCTOATEIbHO padoThI CTY/IEHTOB.

VYcneBaeMoCTh  OLIGHMBAETCS IO CpeAcTBaM  (PPOHTAIBHOIO  OIpoca,
MIPOBEICHHE KOHTPOJIbHBIX paboT, KOJUIOKBUYMOB. Dopma OLIEHKH B BUJE 3a4eTa,
sk3ameHa. OIeHUBaeTCa CaMOCTOsTENbHAs padoTa CTYJEHTa, IOMaITHEE 3aJaHue.

CamocrosiTenbHast paboTa CTYJCHTOB PEeaTU3yeTCsl B BUJIE:
MMOATOTOBKU K KOHTPOJIBHBIM padoTam; ® MOATOTOBKA K  CEMHHAPCKUM
3aHATHSM;
oopMIIeHUs JTaA0OPATOPHO-TIPAKTUUECKUX pa0OT (3amoJHEHUE TaOIull, peIieHue
3a/1a4, HaMMCaHue BBIBOJIOB);
BBITIOJIHCHUST WHIWBHIYAIbHBIX 33aJIaHUK 1O OCHOBHBIM TE€MaM JTUCIUTLINHBI, ®
Harnucanue pedepaToB 1o npodiaemam aucuurivHb "dusuka.

DK3aMeH B KOHIIE BTOPOTrO CEMECTpa, BKIIOYAIOIIUNA MPOBEPKY TEOPETHUUECKUX
3HAHWI U YMEHUE PELICHHS 10 BCEMY IPOMIEHHOMY MaTepuaiy.
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7. ®OH/I OLICHOYHBIX CPEACTB AJIsl MIPOBEPKH TEKYIIEero KOHTPOJIs

ycneBaeMoCTH IPOMEKYTOYHOM aTTecTaIlluM.

B y‘IC6HOM nmponuecce 1 OCBOCHUA AVCHUIIIMHBI UCIIOJIB3YIOTCA CICAYIOIIHC

TCXHUYCCKUC CPCACTBA.

- KOMITBIOTEPHOE U MYJIbTUMEIMHHOE 000pyAoBaHuE (Ha

JICKIMAX, OJIsI CAMOKOHTPOJIA 3HAHUU CTYACHTOB, J1JIs1 oOecrneyeHus

CTYJIEHTOB METOIMUYECKUMHU PEKOMEHIAIMSIMU B JIEKTPOHHOHN dopme);

- puOOpkI U 000py10BaHUE YUeOHOr0 Ha3HAUCHHS (TIPH

BBHITIOJTHEHUH JTA0OPaTOPHBIX paboT);

- NaKeT MPUKIAIHBIX 00YYAIOIINX Mporpamm (s

CaMOIIOAT'OTOBKH U CaMOTeCTI/IpOBaHI/IH);

7.1. Ilepeuens komnemeHyuil ¢ yKazanuem ImManos ux Gopmuposeanus 6

npoyecce 0ceoenusn 00pazoeameabHol nPOZPaAMMbL.

Kon u Koa n [limanupyemele [Ipouenypa
HAaMMEHOBAaHU | HAUMEHOBAHUE | PE3YJIbTAThl OOYUEHUS OCBOCHMS
e UHIUKAaTOpa
KOMIETEHIIUH | JOCTHXKECHUS
BBIITYCKHUKA | KOMIIETECHIIMU
BBIITYCKHUKA
YK-1. b-YK-1.1. 3HaTh: YcTHBIN Oompoc,
CucremMHoe u| AHanu3upyer . TEOPETUYECKUE OTYET I10
KPUTUYECKOE | 3a7ady, BBIJACIss| OCHOBBI, OCHOBHBIC IMOHATHS, n1abopaToOpHbIM
MBIILJICHUE ee 0a3oBplc| 3aKOHBL M MOJCIIH  Kypca paboram,
o . CIICHHE
COCTAaBJISAIOIINE; o0el GU3uKH, p
. METOIBI O0pabOTKH | afad,
aHau3a JKCIECPUMEHTAIIbHON KOMIILIOTCPHOC
51 TEOPETUUECKOU TecTnpoBaHme,
MPEJCTaBIICHUE
uHpopManuu B oOyactu
pedepaTos,
bu3uKy;
BBITIOJIHEHUE
Ymersb:
TBOPYECKUX
. MOHWMATh, HW3JIaraTb H .
3a/laHul
KPUTHUYECKU  aHAJIU3UPOBATH
0a3oByr0 uHGOpMAIMIO B

o0nacTu GU3UKY;
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s IIOJIB30BaThLCA
TCOPCTHUICCKMMHU OCHOBAaMH,

OCHOBHBIMH HOHSTUSMH,
3aKOHaMH M MOJIEJISIMU Kypca
buzukuy;
. U3MEPATh  (PUBNUYECKUE
napamMeTppl W OLIGHUBATh
¢buznueckue CBOMCTBA
OMOJIOTMYECKUX OOBEKTOB C
OMOIUIBIO
MEXaHUYECKHUX,

AIIEKTPUICCKUX M ONTHUCCKHUX
METO/IOB;

. BBIOMpATH
ONITUMAJILHBIN METOJI
Ka4€CTBECHHOTO u
KOJIMYECTBEHHOT'O aHaju3a
BEIIECTBA, HCIIOJIb3YS
COOTBETCTBYIOIIHAE

¢usznueckue  Opubopsl U
anmnaparsl;
*UJICHTU(PUIUPOBATD
NPEJIOKEHHBIE  COEIMHEHUS
Ha OCHOBE JaHHBIX Y®- u

HNKcnekrpockonuu;

. pabortarb C
MUKPOCKOIIOM u
OMHOKYJISIPOM.

Baangern:

. METOIUKOU u

TEOPETUYECKUMH  OCHOBaMU
aHaaM3a JKCIEPUMEHTAIBHOU
u TEOPETUYECKOU
uHpopManmu B oOjacTu
buzukwy;

. HaBBIKAaMU 00OPa0OTKHU U
aHajIn3a
DKCIIEPUMEHTAIBHOU u
TEOpEeTUYECKOH HHPOpMaLUU
B 0071acTH (PU3UKU;

. CIIOCOOHOCTBIO
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AKCILTYaTUPOBAThH
COBPEMEHHYIO allapaTrypy u

obopynoBaHue JUTSI
BBITIOJTHEHMSI HAy4YHO-
HCCIIeIOBATEIIbCKIX u
1a60paTOPHBIX pabor;
METOIUKAMHU HU3MEpEHUs
3HAYEHUN buznuecknx

BEJIMYMH, METOJUKOW OLICHKH
MOTPEMIHOCTEN U3MEPEHUM.

YK-2
CnocobeHn
ONIPECIISITh
KpYT 3a/1a4 B
paMKax
ITOCTaBJIEHHO
U 1IeJIM U
BBIOMPATH
OINTUMAJIbHBIE
crocoObBI UX
pelieHus,
HUCXOJIS U3
JIEUCTBYIOLIN
X TIPaBOBBIX
HODM,
MMEIOIIUXCST
peECypcoB 1
OrPaHUYEHUMN

b-YK-2.1.
Onpenensier
KpYyT 3a/a4 B
paMkax
MMOCTaBJICHHOMN
LEH,
ONPENETSAET
CBSI3U MEXK]TY
HUMH

3HATh:

ITonw30BaThCs
TEOPETUYECKUMHA  OCHOBAaMHU,
OCHOBHBIMU IIOHSTHSIMH,

3aKOHaMH M MOJENISIMU Kypca
buzukuy;

YMEHHUSIMH MCIIOJIb30BaHUS
Hay4YHOU U yueOHoI
JUTEPaTypHI,

busnueckue napaMeTpsl,
XapaKTepPU3YIOIIHNe
(yHKITMOHATILHOE

COCTOSAHHUEC OpPraHOB H TKAHEU:
MEXaHHNYCCKHUC,

AIIEKTPUUYECKHE,
3JI€KTpOMaFHI/ITHI>Ie,
OIITUYCCKHE.

YMmers:

HpI/IMeHSITI) HOJ'Iy‘-IeHHBIe
TEOPETUYECKUE 3HAHUS TPHU

pELIEHNH KOHKPETHBIX 3a1a4
1o pabore ¢
DKCIIEPUMEHTAIBHOMN
armnapaTrypou;

Caylmatb |
KOHCHEKTHUPOBATh JIEKLUHU, a

TaKXe CaMOCTOSTEIBHO
noOBIBAaTL  3HAHUS 10
h3y4yaeMou

U CIUTIIINHE;

n3J1araTh 5 KPUTHYECKHU
aHAJIM3UPOBATH

MOJTYy4aeMYIO Ha

Y CcTHBIN
ompoc,
o
71a00paTOPHBIM
paboTam,
penieHue
3azad,
KOMITbIOTEPHO
e
TECTUPOBAHUE,
MIPE/ICTABICHA
¢ pedepaTos,
BBITIOJIHEHUE
TBOPUYECKHUX
3aJITaHuN

OTUCT
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CEMHUHApPCKHUX 3aHATUAX
uH(pOpMaIIMIO, TOJIb30BATHCS
yaeOHOU JUTEPATYPOH,
Internet — pecypcamu;

PUMEHSITh MOJTy4YEHHBIE

3HAHHS TPU PELUICHUU 3a]a4
Ha

BBICTYIUICHUSX, Ha
CEMHUHAPCKUX 3aHATHUSIX.
Baanern:

YCTPOUCTBOM

WCMOJIb3YEMBIX ~ UMU
MpUOOPOB U TMPHUHIMIIOB HX
JICNCTBUS,

npuoOpecTu HABBIKA
BBIIIOJIHEHHUS buznyeckux
U3MEPEHNN;

MIPOBOJIUTH 00paboTKy
pE3yJIbTATOB  HU3MEPEHUU €
UCIIOJIb30BaHUEM

CTaTUCTUYCCKHUX MCTOJ0B

OIIK-1.
CnocobeHn
HCII0Ib30BaTh
B
npodeccuoHa
JIbHOM
JIESITEIbHOCTH
OCHOBHBIE
3aKOHOMEPHO
CTH B 00JIacTH
MaTEMaTHKH,
buzukm,
XUMUH, HAyK
o 3emiie,
OHOJIOTUU U
9KOJIOTHH,
IIPOTHO3UPOB
aTh
ITOCJIEACTBUS
CcBOEH
npodeccruoHa

OIIK-1.1.

Bocnpunumaer

uHdopMaIuio

MaremaTueckor
0, pusznueckoro
U XUMHUYECKOTO

COJICpKAHHUS,

CUCTEMAaTU3HPYE
T ¥ aHAJU3UPYET

€€, BBISIBIISIET
JIOTUYECKHUE
IIPOTUBOPEYHS,
ONMUpPAasICh HA
3HaHUE

TEOPETUYECCKUX

OCHOB

byHIaMEHTAIbH

BIX pa3/eioB
HayK

3Haer:

TEOPETUICCKHEC OCHOBEI
0a30BbBIX TUACIUATUINH "
CIIOCOOBI HMX HCHOJIb30BaHUS
NP PCIICHHH KOHKPETHBIX

3ajad4;
Ywmeer:

IIPOBOJIUTH MPOCTHIC OTICPAIUU
(xmaccudukaus BEIISCTB,
coctapiieHHEe (OPMYJ, CXEM
IIPOIIECCOB, TIEPBUYHBIN

aHaJIU3 pe3yibTaToOB U T.I.) C
y4ETOM 001X
3aKOHOMEpPHOCTEH,
bopMylupyeMbIX B paMKax
0a30BBIX JUCIUILINH,
Baapeer:

HaBbIKaMU KPUTHUYECKOTO
aHaJIn3a JUTEepaTyphbl

Y cTHBIHI
oTpoc,
1o

71a00paTOPHBIM

paboTtam,
pelieHue
3ajad,
KOMITBIOTEPHO
e
TECTUPOBAHUE,
MIPEICTaBIICHA
¢ pedepaTos,
BBITIOJIHCHUE
TBOPUYECKHUX
3aJITaHuN

OTUCT
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JIbHOM
JIeATEILHOCTH
, HeCTH
OTBETCTBEHHO
CTb 3a CBOU
pELICHMUS.

7.2. TunoBbie KOHTPOJIbHbIE 321aAHUSA

IIpuMepsbI TEeCTOBBIX 3aJaHNH N0 pusuke MexaHuka
1. Teno maccoit 2 kr nogusATo Haja 3emiied. Ero norenmansHas sueprust 400 Jx.
Ecnmu Ha moBepXHOCTM 3eMJIM MOTEHUHMAIbHAS YHEPrusl Tejla paBHA HYIIO U
CHUJIaMH COTIPOTHBJICHHUS BO3yXa MOKHO MPEHeOpedb, CKOPOCTh Teja TOCIe

IMPOXOXKACHUA Ya pacCTodAHuA 10 3eMJId COCTaBHT ...

1) 20 m/c 2)14m/c  3) 10m/c  4) 40 m/c
2. K Touke, nexatieil Ha BHEIIHEH MOBEPXHOCTH IUCKA, MPpUIoKeHbl 4 cuibl. Eciu

OChb BpalllCHUS MPOXOAUT HCPEC3 HCHTP O AUCKA INCPIICHAUKYJIIPHO ITIIOCKOCTHU

pUCYHKa, TO 1e4o cuisl F4 paBHoO. ..

1)b2) c3)od)a
3. Iuck  paBHOYCKOPEHHO BpalaeTcs BOKPYT OCH (CM.pHC.). YKaXKHTe

HaIlpaBJE€HUE BEKTOPa YIIIOBOI'O YCKOPEHUs TOUKH 4 Ha 0007€e IHCKa.
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1)32)13) 24)4
4.Ecnu a, 1 a, - TaHT€HLUaJbHasl U HOPMaJIbHasl COCTABJISAIOLINE YCKOPEHUSs, TO
COOTHOLIEHUS a, = a = const, a, =0 crpaBeaJIUBbI IJIS. ..
1) npsSAMONMHEWHOTO PABHOMEPHOTO JIBMKECHUS
2) paBHOMEPHO KPUBOJIMHEHHOTO JIBHKEHHSI
3) paBHOMEPHOTO JBWXKEHHUSI 1O OKPYXHOCTH 4) IPSAMOJIMHEWHOTO

PAaBHOYCKOPEHHOT'O JIBUYKEHUS

—

5. ECJ'II/I 8_.; 1 a,- TAHI'CHLIMAJIbHAs 1 HOpMaHBHaH COCTABJIAKOIIHC YCKOpeHI/IH, TO OJIsA
PSMOJIMHEHHOTO PaBHOYCKOPEHHOT'O IBMKEHHSI CIIPABEUINBLI COOTHOIIECHHS:
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 YIJIOBOI'O YCKOPEHHUS €.

Ykaxurte HaIIPpaBJICHUEC BCKTOPA JIMHEUHOM CKOpPOCTH
&3

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

BbIOEpUTE MTPABUIBHOE:

—
— — — — — — — —

1)F = ma 2)8= const3) F = mad)F,=_F,5) F=mab6)F = mg

8. YprFOG CTOJIKHOBCHUC — 3TO TaKOC CTOJKHOBCHHC, IIpWM KOTOPOM TCJia

O0OMEHUBAKOTCH:
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1) umIrynibcaMu ¥ KHHETHYECKUMH JHEPTUsIMH, a BHYTPEHHUE JHEPTUU UX HE
MU3MEHAIOTCS,

2) IMITyJIbcCAMH W KWHETHYECKUMH JHEPTHSIMHU M MEHSIOT CBOM BHYTPEHHHE
DHEPIuu;

3) TOJIBKO BHYTPCHHUMH SHEPTUAMH

9. Kakoil mpoaomKUTENbHOCTA 1 JOJDKHBI OB OBITH CYTKM Ha 3emJie, 9TOOBI

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

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

To=244 (3eMHBIE CYyTKH).

10. 13 mpuBeneHHBIX HUXKE POPMYIHPOBOK TPETheTo 3akoHa HhloTOHA BBIOEpHTE
MPaBUWIbHYIO:

1) nBa Tena B3aUMOJEHCTBYIOT MEXAY COOOI0 CHIIaMU PAaBHBIMU IO MOJYJIIO; 2)
JIBa TeJla B3aUMO/JICUCTBYIOT MEXK]ly COOOI0 CHUIaMU, HAIIPABJICHHBIMU B
MIPOTUBOIOJIO0KHBIE CTOPOHBI;

3) ABa Tena B3aMMOJACHCTBYIOT MEXIY COO0I0 CUJIaMU PaBHBIMU 1O MOYJIIO U
HaIpaBJICHHBIMU B MPOTUBOIOJIOKHBIE CTOPOHBI BIOJb MPSIMONA, COEAUHSIOLIEH

ICHTPBI MACC 3TUX TCIJI.

11.Ha ropu30HTanbHOM CTOJIE CTOMT COCYJ, HAIOJHEHHBIN BOJI0i. B kakom mecTte
COCYy/1a HaJI0 CAENIaTh OTBEPCTHE, YTOOBI CTPYS U3 HETO OMJia B IOBEPXHOCTH CTOJIA

BO3MOJKHO JIajibIlle OT cocya?
1) Ha paccTostHuM 1/3 BBICOTHI cOcya, CUnUTas OT IHA COCY/Ia; 2) Ha
paccTostHuM 1/3 BBICOTHI cOoCcya, CUUTast OT MOBEPXHOCTH BO/IBI;

3) Ha paccrosiHuu 1/2 BBICOTHI cocya.

12.T"paBuTaninoHHas 3HEPTU IAPOOOPA3HOTO0 HEOECHOTO Tea JAeTCs

crenyomuMu (hopmMyiaMu:
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1) E =-95GRM: ; 2) E =-53G MR:; 3) E =12G MRz ; 4) Kin/m2, e G —
I'paBUTAIMOHHAA ITOCTOsSHHAA, M — wmacca HeOecHOro TCJ1Aa, R - paanyc

map006pa3Horo Teaa. YKaXKHUTE IMPaBUJIBHOC BBIPAKCHHUC.

13.B oxHOM ciyyae aBTOMOOMIIb TIPOIIEN MEPBYIO MOJOBUHY ITyTH CO CKOPOCTHIO
40 xKM/4, a BTOPIO MOJOBHUHY ITyTH — CO CKOPOCThIO 80 KM/4, a B APYroM ciIydae
NEPBYIO MOJIOBUHY BPEMEHU JABUTAJICA CO CKOPOCTHIO 40 KM/4, BTOPYIO MOJIOBUHY
BPEMEHH CO CKOPOCTHIO 80 KM/Y. OMPEEIUTh CPETHUE CKOPOCTH B KaXKIOM
ciyyae.

1) CpenHre CKOPOCTH B 000UX CITydasx OJMHAKOBBI,

2) CpenHsisi CKOPOCTh B IIEPBOM cliydae 0OJIbIlie, 4YeM BO BTOpOM;  3)

Cpennsisi CKOpOCTh BO BTOPOM ciiy4dae 0OJIbIIE, YEM B IEPBOM;

Bri6epuTe npaBUIBHBIN OTBET.

14.TToe3n maccoit 500 ToHH TOAHUMAETCS CO CKOpocThio 30KkM/4 110 YKiIoHY 10 M
Ha 1 kM nmytu. Koadgdurument tpenus 0,002.

OnpenenuTh MOUTHOCTh, PA3BUBAEMYIO JIOKOMOTUBOM. Pemure
3a/1auy U YKaKUTE MPaBUIIbLHBIN OTBET.

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

MouuekyaspHas pU3MKAa U TEPMOIUHAMHUKA

1. CocTosiHue HNJCAJIBHOTO ra3da ornpcacsiCTCs 3SHAYCHUSAMU IIapaMCTPOB: To, Po,

Vo, rne T — TepMoarHaMHUUecKas TeMIeparypa, p — JaBjieHue, V — 00beM
raza. OrnpeeeHHOe KOJIMYECTBO Ta3a mepeBeiu u3 coctossHus (3po, Vo) B
coctosiHue (po, 2Vo). IIpr 3TOM €ro BHYTpEHHSISI SHEPTrusl. . .

1) yBenmumiach

2) YMCHBIIIHMIIACH

3) He M3MCHMIIACh

2.Ecmu AU — nu3MeHeHne BHYTPEHHEN SHEpIUH UI€ATbHOTO ra3a, A — padbora
rasa, Q — KOJIM4eCTBO TEILUIOTHI, COOOIIAaeMOe Ta3y, TO I H300apHOTO

HarpeBaHu:A ra3a ClipaBCaJIMBbl COOTHOIICHMUA. . .
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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.Cpennsis KHHeTqucxaﬂlaHepmﬂ MOJIEKYJIbI HICAIBHOTO Ta3a IIPU

TeMmneparype 7 paBHa €= 2KT . 31ecb i=n, + Ny, + 2Ny, TA€ Ny, Nyp U N — YUCIIO
CTeneHel CBOOO/IbI MMOCTYMATEIBHOTO, BpalaTeIbBHOTO U KOJIEOATeIIbHOTO
JBYDKEHUN MOJICKYJIbI. [Ipu yCIIoBHH, YTO HIMEIOT MECTO TOJIBKO

MOCTYIAaTeIbHOE U BpalllaTeIbHOE JIBHKEeHUE, it BojsgHoro napa (H,O) yucno 1

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

4. TemmoBas wmammua paboraer mo uukiay Kapuo. Ecim Ttemmepartypy
HarpeBaTesisd U XOJIOAUIbHUKA YBEIUYUTh HA OJUHAKOBYIO BelimunHy AT, TO

KIIJI nukna. ..

1) He U3MEHUTCS 2) YMEHBIIUTCSA  3) YBEIUUYUTCS

5.Ha (P,V)-nuarpamMmme n300pakeH IUKJIMUYECKUN TTPOIIECC.
P,

6.Eciiu AU — nu3MeHeHne BHyTpeHHE SHEPIUH HAealbHOTO raza, A — pabora
rasza, Q — KOJIMueCTBO TEIUIOThI, COOOIIIaeMoe a3y, To JiJIs mporiecca AB
CIIPaBEJIMBbI COOTHOIIICHMUS. . .

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

7.0npenenuTe CpeiHIO KHHETHYECKYIO SHEPTUIO OCTYNATEIbHOTO JBUKEHHUS
MOJIEKYJT BO3yXa rpu aaBieHuu 10° I1a i KOHI[EHTPALMHI STHX MOJIEKYII 2,710% m-

3.
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1) 3,810k 2) 5,610%x  3) 3,210 [Ix
4) 910-21/Ix  5) 1,210-211x

8.Kak u3mMenutcs BHYTPCHHSA OHCPIrusd HMACAIILHOIO rasa Ipu HM30TCPMHYCCKOM

cxatuu?
1)U=02)AU>0 3) AU=0 4)AU<O0 5) AU wmoxer wumeTh JI1000€

3HAa4YCHUC

9.3aBUCHUMOCTD JaBJICHHUA ra3a OT €ro o0bema Boipaxkaercs: popmynoit P=aV, rue
a=const. Yemy paBHa paboTa, coBepuiaemas ra3oM Ipu €ro pacliupeHuu oT

oowema V1 10 oobema V,?

1) ai2(V, -vi)2 2) ar2(v2-vi2)  3) oV -vi2)  4) a(V, -V )
5)0

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

CKOPOCTBI0?
1) N, 2) O, 3) H,4)CO,

11.ITpn KakuX yCIOBHSX peajbHbIE ra3bl MOAYUHSIOTCS 3aKOHAM HAECAIBHOIO raza?
1) mpu GONBIIMX IVIOTHOCTAX M HU3KUX TEMIIEPATYpaXx;
2) IpU MaJbIX IUIOTHOCTSIX W HE OYCHb BBICOKMX W HE CIMIIKOM HH3KHX
TeMIlepaTypax;
3) mpu MajbIX IIOTHOCTSX U BBICOKMX TEMIIEpaTypax;
4) mpu MaJbIX MJIOTHOCTSX U HU3KUX TEMIIEpaTypax;
5) mpu OOJNBIIMX TUIOTHOCTSX W HE OYEHb BBICOKMX M HE CIHMIIKOM HH3KUX

TeMmreparypax.

12.13 kanenbHULBI HAKANaId PaBHbIE MACChl XOJOAHOM U ropsiuel Boabl. Kak u Bo
CKOJIBKO pa3 U3MEHWICS KOd(PPUIIUEHT MOBEPXHOCTHOTO HATSYKEHUSI BOJIbI, €CITU B

nepBoM cirydae oopazoBaioch 40, a Bo BropoM 48 karmenb?

1) yBemuumics B 1,2 pasa;
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1)

1)

2) ymeHnbIwics B 1,2 pasa;
3) He U3MEHUJICH;
4) yBemnuwics B 2,4 pasa;

5) ymenbimics B 1,44 pasa

13.Kputnueckas temiiepatypa ONpeaesseTcs: U3 BbIPaKECHUS:

1)Tk =3¢ 2) T« = al27¢ 3) T« =8al 27R4 4) Ty =36 /274
3neck a u 6 nocrosinabie Ban-/lep-Baanbca.

BHeKTpI/I‘IeCTBO H MAar"He€Tu3imM

1. Kongencatop emkoctd C mnpucoeAMHEH K MCTOYHUKY TOKa, KOTOPBIN
MOJJIEP)KUBAET Ha ero oOkmamkax pasHocTh moTeHrmanoB U. Kakoi 3apsn
POTEKAET Yepe3 MCTOYHUK IMPHU 3aMOJHEHUH MPOCTPAHCTBA MEXKIY IJIaCTUHAMU

KHUAKOCTBIO C AUDIIEKTPUUECKON MPOHUIIAEMOCTHIO €7

< uceen: L. auce 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?

B B

1125 22100 5% 3y5510° % 43105 " 5) ne

COOTBCTCTBYCT HU M M M M

OJIMH.

3. Omnpenenure cUily TOKa Ha ydacTke 1enu, eciu ¢, - ¢, = 10B €, = 5B €, =3B
Ri=3 OMR,=2 Om 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 0Opa3zyeT KpPYroBYIO METIII0, KacaTeIbHOU
npoBoay. Ilo mpoBoxgy wmaer tok cunout I = 5SA. Hautu paguyc netnm, 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)310°wm
5. ITo 1ByM KOHTYpPaM C B3aMMHOM MHIyKTHBHOCTBIO 2 T'H TekyT Tokn 2 A 1 5 107

A. Ompenenuth B3aMMHYIO SHEPTHIO TOKOB B 3THX KOHTYpaX.
1) 5102 Jx; 2) 210" Jox; 3)2x; 4)4 JDx; 5) He COOTBETCTBYET HH
OJIVH.

6. YkaxxuTte cpeau MepedrClIEHHBIX BBIPAXEHUN (POpMyITy, ONPEIEISIONIYI0 YTO
€CTh MHAYKIMS MarHuTHOTrO 1oJs ( F - cuna, M - MomeHT cuit)

| dl r dF M
1) dB™ =po 4[1'[ rsl; 2)B =1d I-; 3)B= g™, 4) HU OJIUH ; 5)

BCC.

7. Kak cB3aHHO HANPS)KEHHOCTh C NOTEHIIMAIOM?

1)-E. = — 0B@Xi. +d¢ayj. +ddazk.000 ; 2) E = grad ¢; 3) E. =grad ¢ ;
4)E=0¢__0n; 5)E=-grad ¢
8.B menp c¢ mnepemenHsiM Hampsokennem U = Up €C0S wt  BKIIOYWIH

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

1) " URo COS(wt—(I)),Fﬂetg¢=\ﬁ2L+ww2L2.

2) v RaUoslo COS(wt—(I)), raetgd= R +Rwel..

3) ULwocos(wt—d)),rz[etgd);Rz + Wylo.
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4)  L2Uz RzCOS(wt—d)),FI[eCOSd): R2 +R&2L2. w +
U3¢) Lw

5) VR2+wzLzcos(wt+), rae cosp= Re wools.

9. Yo Takoe HaNPsHKEHHOCTH MOJIS?

1) 4meQor2;  2) 4meQorarr.;  3) Fa. ; 4) 4meqor; 5) 4meQorar.. .

10. Ot 4ero 3aBUCHUT HAIIPSKEHHOCTh 3JIEKTPUUECKOTIO MOJIs?
1) oT Benmu4MHBI TPOOHOTO 3apsiaa U CHIIBL, ICHCTBYIOUICH HA HETO.
2) OT CHJIBI, IEHCTBYIOIICH HA MPOOHBIN 3apsiI.

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

4) OT BeMMYHUHBI 3apsija, CO3JAIOIIETO MOJIe, YAATCHHOCTH CO3aTeNs MO U OT
CpeIbl.

5) oT 3apsiia, CO3MAMOMIETO TOJe, CPebl, TJe OMPENCNSCTCS 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 npesomieHus n2 (N;>Nyg)?

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

5. Cpenu oTBeTOB 1-4 HET MPABUIIBHOTO.

2. OnpenenuTs ONTUYECKYIO CUIIY pPacCEUBAIOLIEH JIMH3bI, €CIM H3BECTHO, YTO
IpEeIMET, IMOMEUIEHHBIM mnepen Hed Ha  paccrosHud 0,4 M, JaeT MHHUMOE
n300paxkeHNe, yMEHbILIEHHOE B 4 pa3a.

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

3. Kakue u3 HWXCITPHUBCACHHBIX YCHOBI/Iﬁ SBJIIIOTCA YCIIOBUSIMU MHUHHMYMa OT

T paKIMOHHON pereTKu?
1. dsing=mA; (m=0,+1,%£2,...)
2. bsing=mA; (d=a+b)
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3. dsing= (m+p/ N)A; (p= 12,..,N-1)
4. d(sina-sing) =m); o -yrox nazgenus

5. dsina=mA; 6. Cpenu oTBETOB 1-5 HET BEPHOTO.
4. Tlog KakuM YrjioM HYXXKHO OTpPa3uTh Jyd OT KpHUCTallla C I[OKa3aTeleM
peIOMJICHUST N, YTOOBI MOJTYYUTh MAKCHMAIBHYIO TOJSIPHU3AIUI0  OTPAKEHHOTO
ay4da?

1. ¢= arccosn; 2. ¢=arcctgn; 3. p=arctgn; 4. = arcsinn; 5. Cpenu

OTBETOB | -4 HET NPaBUIIBHOTO.

5. Kak m3menurcs yacrora KkpacHou rpanuiisl Gporosrddekra, ecnu mapy paauyca

R cooOmuTh MoJI0KUTENbHBIN 3apsija (?

1. Veemuuurcs Ha e/ (41eoRh); 2. He usmenurcs; 3. YMensiuurcs Ha eq/
(4mtggRN);

4. YBemuunres Ha eq/ (4meoR?h); 5. Vmenbumres Ha eq/ (4meoR%h).

6. KaKYIO MAaKCUMAJIbHYI0O KHHCTUYCCKYIO SHCPIUI0O MMCIOT BBIPBAHHBIC M3 JIMTUSA

3JIEKTPOHBI IIPU 06ITyueHnnn cBetoM ¢ dactoroii 10”° Tn? (A=2.4 5B, h= 6,62 10°
¥ Ix.c, 1 9B =1,9.10™ [Ix).

1.0,955B; 2. 2,53B; 3. 1,3 3B; 4. 3,153B; 5.1,743B.

ATOMHas U AlepHas PU3NKa
1. Ha ocHOBe pe3ynbTaToB Kakux ONBITOB Peseppopa npemsioxun

IJITAHETAPHYIO0 MOJIENb aTOMA.

1. Onsitel Jlenapaa.

2. OnbITHI 10 B3aMMOJIEUCTBHUIO TPOTOHOB C BEIIECTBOM.

3. bombapaupoBka O- YaCTUIIAMU METAJUIMYECKUX TJICHOK.

2.YKaxXuTe BTOPOU MPOJYKT SIACPHON peaKInu: ?Be+',He—%C+2
1.n

2.p
3.y.

3.Kakoil nmopsiakoBeiii HOMEp B Tabiuie MeHjeneeBa UMeeT JIEMEHT, KOTOPBIH

obpasyercs B pe3ynbTare [3- pacmaa sapa 3JeMeHTa ¢ TOPSAKOBEIM HOMEpOM Z
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1
2.
3

7.

1. Z+1
2.Z-1

3. Z
4. OmnpenenanTe 4YUCIO OHIEKTPOHOB B JJIEKTPOHHOM 000JI0UYKe
HEUTpaJIbHOIO aromMa, B AaTOMHOM  SIApE€ KOTOPOIO COAEPKUTCS 6
IIPOTOHOB U 8 HEUTPOHOB.
1.0
2.2
3.6

5. Ilouemy Tteopuss bopa He cmoria OOBSCHUTH CIHEKTpaJbHBIC
3akoHOMepHocTH ['enus?

1. Bop mosb30BajCs TOJBKO KJIACCHUECKON (DU3UKOM
2. bop nmonb3oBajics  KIACCMYECKOM  MEXAaHUKOW M KBAaHTOBBIMU

3aKOHOMCPHOCTAMHU HU3JTYUCHUA, JOITYCKas JIOTUICCKYIO HCIIOCICAOBATCIIbHOCTD.

3. BOp YUUTBIBAJI TOJIbKO KBAHTOBBIC 3aKOHOMCPHOCTH U3JIYUCHUA.

6. Kakoe u3 Tpex TumoB wm3nyueHus (O, [, y) HE OTKIOHSETCS

QJICKTPUICCKHUM U MarHUTHBIM TTOJISIMU ?

O-- U3IyYCHUE
B- uznydenue

Y- U3IIy4CHHE.
KakoBo cooTHOIIEHHE MEXIy Maccoi m, CTa0MJIBHOTO siipa U CyMMOH Macc

CBOOOZHBIX NPOTOHOB Z My, U CBOOOAHBIX HEUTPOHOB N m,, U3 KOTOPBIX
COCTABJICHO AP0

1.
2.
8.

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

[IposiBneHHEM Kakoro THUMNa B3aMMOJACHCTBUN, CYIIECTBYIOIIMX B MPUPOJE,

ABJIAIOTCA AACPHBIC CHUIIBI, I[CﬁCTBYIOHIHC MCXKAY HYKJIOHaAaMHU B ;mpe?

1.
2.
4.

9.
1.

AJIEKTPOMAarHUTHBIE
I'paButanvionssie 3.  CuibHbIE

CmaOsbie.

KakoB nopsiiok BeIMUUHbBI pajuyca sijapa aroma?

10%cm
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2. 10%cm
3. 10%Ycm.

a) IIpumepnuie eonpocol 051 camonoo02omoeku no mexanukxe (I mooyan):

10.
11.
12.

13.
14.
15.
16.

17.

18.
19.

B ueM 3akio4aroTcsi KOOPJAMHATHBIA M BEKTOPHBIA CHOCOOBI OMHCAHUS
JIBYDKEHUS?

Yto Ha3bIBaeTCA CpEeIHEN U MTHOBEHHOW CKOPOCTSIMU U3MEHEHUSI KOOPIAUHATHI
X TOUKH (Vep, Vx)?

YTo Ha3bIBAETCS CPEIHUM U MTHOBEHHBIM YCKOPEHHMAMHU TOYKHU IO OCH X (Axcp,
ay)?

Yro ompexaenser ypaBHEHHE X = Xg + V«t? Kakoe IBM)KEHHE OHO ONHCHIBAET?
Kak u3MeHstorcs co BpeMeHEM BEJTUUMHBI Vy, ax?

UTto onpenesnsstoT COOTHOMIEHUS: Vy= Vyot+ ayt, X=Xo+Vyol+ a,t’/2?

[ 'YTO Ha3bIBaeTCs BEKTOPOM MEPEMEILEHUS TOUKH I7?

Yt0 Ha3bIBaETCA CPEAHUM M MTHOBEHHBIM BEKTOPOM CKOPOCTH TOUKH (Vp, V)?

Kak namnpasniensl 3T BekTopa?

YT0 Ha3BIBAETCSA CPEJTHUM U MTHOBEHHBIM BEKTOPOM YCKOPEHHMS TOUKH (8p, &)7
Kak onu HanpaBneHbi?

Kak cBsi3aH BEKTOp CKOPOCTHU V CO CKOPOCTSIMHU Vx, Vy, V;?

Kax naiiTn Moy BEKTOPOB CKOPOCTH, YCKOpEHUs |a|?

Kax cBsi3aHbI KOOpAMHATHBINA U BEKTOPHBIN CTIOCOOBI OTIMCAHUS IBUKCHUS ?
Kak pa3noxuTh BEKTOp YCKOpPEHHS a Ha HOPMaJbHYI0 M TaHTCHIHAIbHYIO
cocrasJsitontue (an u a)?

Kax Brusier Ha BEKTOP CKOPOCTH V TOYKH TAaHTCHIIMAIIBHOE YCKOPEHUE d ?

Kaxk Bnusier Ha BEKTOp CKOPOCTH V TOUKH HOPMAJIbHOE YCKOpPEHUE an?

Touka aBMXETCA paBHOMEPHO 1O KpuBOH. Uemy paBHO an? a?

Touka ABMKETCS 1O MPSMOM € YBEJIIMUUBAIOIIECHCS CKOPOCThI0. UeMy paBHO a,?
a-?

Uro Ha3bIBaeTCS CpeaHEH YIriIoBOM CKOPOCThIO? MTrHOBEHHON YIJIOBOM
CKOPOCTBI0?

Kak HanpaBiieH BEKTOp yIiIOBOW CKOpOCTH?

YTo Ha3bIBAETCS CPETHUM YTIIOBBIM YCKOpeHUEM? MIHOBEHHBIM YCKOPEHUEM?
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20. Kak HanpaBieH BEKTOp yIJIOBOTO YCKOPEHHUS?

21. UYewm ompenensieTcs YUCIO CTENEeHEeH CBOOOIbI MEXaHUYECKON CUCTEMBI?
22. Kax HanpaBieH BEKTOp JIEMEHTApPHOIO YIJIOBOTO IIEpPEMELICHUS?

23. SIBnsercs M BEKTOPOM KOHEUHOE YTI0BOE MepeMeIleHue?

24.  Kak cBsi3aHbI JIMHEHHBIC U YTJIOBbIE KHHEMATHUECKHUE XapaKTEPUCTUKU?

25.  Komeco Bpamiaercst BOKpYT HETIOABUKHOM OCH, TIPOXOASIICH Yepe3 IEHTP Macc.
Obnagaer yu mo0as Touka Ha 0007€ HOPMalbHBIM, TaHTECHLIHAIbHBIM
YCKOPEHHEM, MEHSIOTCS JIM CO BPEMEHEM MOMAYJIH JTHUX YCKOPEHHH, €CIu
KOJIECO BpAIIaeTCs:

a) C MOCTOSIHHOM YTJI0BOM CKOPOCTHIO W = CONSt;

0) ¢ TIOCTOSIHHBIM YTJIOBBIM yCKOpeHHEM [3 = const.

26. Kakue cucTemMbl OTCUETa Ha3bIBAIOTCS MHEPIUATbHBIMU?

27. Ilouemy mepBblii 3akoH HpIOTOHA SBISETCS CaMOCTOSITENBHBIM, XOTS Ha
NIEPBBII B3I OH CJIEIYET U3 BTOPOro 3akoHa HerotoHa?

28. Urto takoe cuna? KakoBbl cieacTBus AeucTBus cuibl? Kak u3mMeputh cuiry?
Kak cymmupyrorcst cuiibl?

29. UYro Takoe macca? Kak wusmeputrb maccy? B uem 3akirodaercs CBONCTBO
aJAIUTUBHOCTH MACChI?

30. Yro Ha3bIBaeTCS MMIYJIHLCOM MAaTE€pPUATBHOM TOYKM M HMITYJIbCOM CHCTEMBbI
MaTepHalbHbIX TOYEK?

31. CdopmymupyiiTe OCHOBHOW 3aKOH NWHAMHKHU TSI MATEPUATBHON TOYKH W JIJIS
CUCTEMBbI MaTepUaIbHBIX TOUECK.

32. Kak 3anucarh ypaBHEHUE ABUKEHUS TeJIa B BEKTOPHOU U CKAIApHOU popme?

33. Cdopmymupyiite III 3axkon Hpiorona B ¢dopme paBeHCTBa JEHCTBUS U
IIPOTUBOJECHCTBUS.

34. Tloyemy mpHUHLHUIT OTHOCUTEIBHOCTH SBIISIETCS TIOCTYIATOM?

35. Kakue cuctembl 0TcYeTa HAa3bIBAIOTCA HEMHEPLIUATIBLHBIMU?
36. Uemy paBHa M Kak HarpapJieHa [IEHTPOOEKHAsI CUJIa UHEPIIUU?

37. CdopmymupyiiTe yCIOBUS PABHOBECHS Tela OTHOCHTEIHHO PaBHOMEPHO
BpalllaloIeiics HEMHEPIIMATbHON CUCTEMbI OTCYETA.

38. Uto takoe cuna Kopuonuca? Korma ona Bo3nukaer? Kak ompenenuts ee
HaIpaBJICHUE U BEJIUYUHY?

39. Uro Ha3pIBAaETCS MOMEHTOM CHJIBI (BEJIMUMHA, HATIPABJICHUE)?
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40.
41.

42.

43.
44,

45.

46.
47.

48.

49.
50.

ol.

52.

53.

54.

55.
56.

S7.
58.

59.

CdopmynupyiiTe OCHOBHOM 3aKOH AMHAMUKH JIJIs1 BPALIATEILHOTO IBUXKEHUSI.
Yemy paBHa KHHETHYECKas 3Heprus Bpamatouierocs tena? Chopmynupyiite
teopemy Kénwura.

Yro Ha3bIBaeTCSI MOMEHTOM HMITyJIbca MarepuanbHoil Touku? KakoBa ero
BEJIMYMHA U HAIpaBJICHUE?

Yo Ha3bIBAETCSI MOMEHTOM UMITYJIbCA TBEPIOTO Tena?

Onpenenure MOMEHT UMITYJIbCA MAaTEPUATILHON TOYKM MAacCOM m, JBHXKYILEHCS
CO CKOPOCTBIO

YTo Ha3bIBAETCS UMITYJILCOM MATEPUATILHON TOUKH?

Cdopmynupyiite Il 3akon HeroToHa B UMITyIbCHOM (hOpME ISl CUCTEMBI TEJ.

Yto Ha3bIBaeTCs HNMITYJIbCOM crnnl? KakoBa CBsI3b MCKAY UMITYJIbCOM CHIIBI U
U3MCHCHUEM HMIIYJIbCAa TCJId, HA KOTOPOC OHaA ﬂeﬁCTByeT? PaCCMOTpI/ITe 2
ClIy4das: ChUjia HCM3MCHHA, CHJia MCHACTCA CO BPCMCHCM.

ChopmynupyiiTe 3aKOH COXpAHEHHS] UMITYJIbCA CUCTEMBI TE U OTJIEIBHBIX €TI0
ITPOEKIINAM.

Urto HazbIBaeTCs pabOTOM CUITBI?

I'py3 noaBelIeH K HEPACTSHKUMOW HUTH U OTTSIHYT B CTOPOHY OT MOJIOKECHUS

paBHOBecus Ha yron O. Kakue cunbl npeiictByror Ha rpy3? Kakyro paGoty
COBEPUIAIOT 3TU CUJIbI HA ITyTH JABUKEHHUS €T0 K MOJIOKEHUIO pAaBHOBECHUSI?

Kakne cumbl Has3pIBalOTCA  KOHCEpBATHMBHBIMU?  HekoHcepBaTUBHBIMU?
[IpuBenuTe npuMeEpHI.

[Tap, HacaxeHHBIN Ha )KECTKUN CTEPIKEHb, COBEpIIAET MOJIHBIN 000poT. Kakyto
paboTy MpH 3TOM COBEPIIAET CUJIA TAKECTU?

Yro Ha3bIBaeTCsl KMHETHYECKOW SHeprueu tena, cucreMbl Ten? Kak cBs3aHbl
MEXIy COOOM M3MEHEHNE KNHETUYECKON dHEPTUr 1 paboTa cun?

Uto Ha3bIBaeTCs NOTEHUMAIbHOW »Hepruer cucrembl Tten? KakoBa cBsA3b
M3MEHEHHUS OTCHUIUATbHON YHEPTHUH CUCTEMBI ¢ pabOTOM CH1?

YTto Ha3bIBaeTCS MOJHOM MEXaHUUECKON SHEPTUE CUCTEMBbI?

Kakne nmpuyurHBl MOTYT BbI3BaTh M3MEHEHUE IMOJHOW MEXAHUYECKOW SHEPrUU
CUCTEMBI?

CdopmynupyiiTe 3aKOH COXpaHEHUS MEXaHUYECKON IHEPTHUH.

CdhopmynupyiiTe OCHOBHOE YpaBHEHHE JMHAMHKHU BpPAIATEIbHOTO JIBHYKEHUS
TBEpAOro Teia (ypaBHEHHE MOMEHTOB).

ChopmynupyiiTe 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA CUCTEMBI Tell.
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60. CocTaBbTe CPaBHUTEIHHYIO TAOJIHITY BETUYMH M 3aKOHOB JJIS1 TIOCTYIATEIHHOTO
Y BpallaTebHOTO JBUKEHUH.

61. dopmynupoBKa 3aKOHA BCEMUPHOTO TATOTEHHUA. Y CJIOBHS €TI0 TPUMEHUMOCTH.

62. CpaBHEHUE TPABUTAIMOHHOTO B3aMMOJICUCTBHS C IPYTUMHU  BUJIAMU
B3aNMOJECHUCTBUU.

63. BeblunciuTre COOTHOIIEHUE CHJIbl TPABUTAIMOHHOTO TPUTSKEHUS MEXKITY
AIIEKTPOHAMH K CHJIE MIX DJIEKTPOCTATUYECKOTO OTTAIKHMBAHHSL.

64. PaccuuTaiiTe moTeHIIMAT TPABUTAIIMOHHOTO MOJISI TOYEYHOW MACCHI.

65. 3ammmuTe ypaBHECHHE IBM)KCHHS NCKYCCTBEHHOTO CITyTHHUKA 3EMITH.

66. Ot dero 3aBUCUT BETMYMHA YCKOPEHHUS CBOOOIHOTO MaIeHUs?

67. UYemy paBHa TOJHAs MEXaHUYECKas DOHEPIrHs JABUXKYIIEToCs IO OpOuTe
MCKYCCTBEHHOTO CIIyTHUKA 3eMJin?

68. Paccumraiite 1, 2 1 3 KOCMHUYECKHE CKOPOCTH.

69. 3anumuTe ypaBHEHHE TapMOHUYECKOTO KOJIEOATEIHLHOTO JTBUKCHHS.

70. OObsicHUTe (PUINYECKUA CMBICT [MAapaMeTPOB KOJICOAHUS: AMIUIATY/IbI,
nepuoja, YacTOTHI.

71.  Yto takoe da3za konedbanus? Kak ¢aza konedaHusi 3aBUCUT OT BpeMEHU?

72. B Kakux eIMHHIIAX U3MEPSETCS pa3HOCTh (Da3 ABYX KOJIcOAHMIA?

73. B dewm 3akimodaercs rpadudecKoe mpecTaBiIcHue KoaeOanmii?

74. Ot yero 3aBUCHUT aMIUIUTYJa U HauajibHas (ha3a pe3yIbTUPYIOIIETo KoJieOaHus,
ABJISIIOIIETOCS CYMMOM JIByX CHHXPOHHBIX CKaJsIpHBIX TapMOHHMYECKHX
Kose0aHui?

0) Bopochb! 1S caMOIIOATOTOBKH 10 MOJIEKVJIAPHON (hHU3nKHn

u TepmoanHaMuku (11 Moayin):

YTO Ha3bIBAKOT TEPMOJUHAMUYECKON CUCTEMOM?

Yro Takoe COCTOSHUE TEPMOJAUHAMUYECKOU CHCTEMBI?

Kakoii Habop mapaMeTpoB ONpEAEIAET COCTOSIHUE CUCTEMBI?
Kaxkas TepmoiHaMH4Y€ecKasi CUCTEMA SBIISIETCA OAHOPOIHOM?
Kaxkas TepmoinHaMu4YecKasi CUCTEMA Ha3bIBAETCS PAaBHOBECHOM?

Yro Takoe MAaKpPOCKOIIMYCCKaA cucrema?

N o s~ wDd e

Kaxkue TPYAHOCTHU BO3HHUKAIOT IIpU OIIMCAHHUH MaKpOCKOHHqCCKOﬁ CHCTCMBI
MEXaHNYCCKUMH MGTO)IaMI/I?

8. Kakue mapameTrpsl CUCTEMBI Ha3bIBAIOTCS MAKPOCKOITMYECKUMU?
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10.

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

20.
21.
22,

23.
24,
25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

Kakune napameTpsl cHCTEMBI HA3bIBAKOTCS MUKPOCKOITMYECKUMHU?

Kak nosyunTs 3Ha4eHUs MAKpOCKONMMYECKHUX IAPAMETPOB, €CJIH W3BECTHBI
MUKPOCKONTMYECKUE TTapaMeTPhI?

B 4ém cocTouT METOT CPEAHECTATUCTUYECKOTO CPETHETO?

Kakue cucteMbl Ha3bIBalOT KBa3U3aMKHYTHIMU U KBa3WHE3aBUCUMBIMU?
Kaknmu napamerpaMu XapakTepHU3yeTCsl COCTOSIHUE CTaTUCTUYECKOW CUCTEMBI?
Yrto Takoe SHTPOMNUS B CTATUCTUYECKOHN du3nKe?

Kak Beruucnsercs SHTpONUS B CTATUCTUYECKON (hU3HKE?

Kakum yciioBHsM yIOBIETBOPSIET CTATUCTAYECKASL SHTPOIIUSA?

Kak cBsizanbl Mex1y co00M SHEPruUsi, SHTPOIUS U TeMIepaTypa?

Kaknmu cBoiicTBamu o0nagaetT Moaenb "vaeaabHbIi ra3"?

UYeMy paBHa CpeIHEKBAIPATUYHAS CKOPOCTh V22

Uemy paBHa cpeHsIsS KHHETUUECKasl SHEPTUsl ¢ aToma?
Kaxk Beirnsaut dopmyna bonbsimana?
Kak BwIrmsguT pacnpegeneHue MakcBenia MO KOMIIOHEHTaM CKOPOCTEH
MOJIEKYJIbI?
Yro Takoe creneHu cBoOOIbI?
Y10 TaKkoe 4YHCII0 CTEIEHEN CBOOOIbI?
B u4ém cocTouT conaepkaHHe TEOpEeMbl O paBHOpACIIPEIEICHUN SHEPrUU IO
CTENEHSIM CBOOOIBI?
B 4ém ocoOeHHOCTH cTeneHel ¢cBOOOIbI KOJIEOATEIHHOTO IBMKEHUA?
Kak BeIMISIIUT BeIpakeHHE ST 00ILEro yncia crernenei cBo0oabl?
Yro Takoe KoHcTanTa boisiimana?
IlepeuncnuTh OCHOBHBIE MOHATUSI TEPMOJAMHAMUKHU.
[lepeuncnuTh OCHOBHBIC TEPMOJUHAMUYECKUE ITApaMETPhl COCTOSTHUS TeJa.
JlaTb onpenesieHue TEIIOTHI.
JlaTh onpeeneHue KOJTUYECTBA TETUIOTHI.
Kaxk onpenensierca remneparypa?
UTto Takoe abCOIIOTHAS U SMIIUPUYECKAs TeMIepaTypbl?
Uto Takoe TepMOAMHAMUYECKas IIKajga, B 4YEM €€ OTIMYME OT BCEX JPYrux
TEMIIEPATYPHBIX IIKaI?
UTo Takoe ypaBHEHUE COCTOSHUS?
Kak BBITISIIUT ypaBHEHHE COCTOSIHUS UealbHOTO raza?
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38.
39.
40.
41.
42,
43.
44,
45,
46.
47.

48.

49.

50.

ol.

52,
53.
o4.
55.
56.
S7.
58.

60.
61.

62.
63.
64.

Yro Takoe TEpMOJAMHAMHUYECKHI MPOLECC?

Kaxoi1 nmponecc Ha3bIBatOT pABHOBECHBIM?

Mo3KHO JT1 paBHOBECHBII MTPOLIECC CUUTATh OOPATUMBIM?

Hatb popmynupoBky O - Hauamy TEpMOJUHAMUKHY.

Hatb popmynupoBky 1 - Hauaxy TepMOAMHAMUKH.

Hatb popmMyaupoBKy 2 - Hauaxy TEPMOAMHAMUKH.

Hatb popmyanpoBKy 3 - Hauaxy TEpPMOAMHAMUKH.

JaTh onpeenenyre BHYTPEHHEN YHEPTUN UEAIbHOTO rasa.

Kak ompenensiercst anemeHTapHas pabota B TEpMOAMHAMUKE.

Yro o3Ha4aeTr, 4TO HU3MEHEHHE BHYTPEHHEH SHEPIHM SIBIIAECTCS IOJHBIM

muddepenimanom?

Kak BBINIAIUT ©EpBOE HAYAIO0 TEPMOAVHAMHUKH [UII  HM30XOPUYECKOTO

nporecca?

Kak BBIMISIIMT TepBOE€ HAYajao TEPMOAMHAMHMKHU sl  M300apUUeCcKOro

npouecca?

Kak BBINNIAIMT NEpPBOE HAYAIO TEPMOAMHAMUKH JUII H30TEPMHUYECKOTO

npouecca?

Kak BBIMISAUT TepBOE Hayano TEPMOAMHAMUKH JJs  aAunabaTHYeCcKOro

npouecca?

Yemy paBHa paboTa B U30TEPMHUECKOM Tpoiiecce?

Yemy paBHa paboTa B n300apuyecKoMm npoiuecce?

Yemy paBHa paboTa B aquadbaTuyeckom mnpoiecce?

Yemy paBHa paboTa B U30XOPUUECKOM Iporecce?

Kakoi TepMOAMHAMUYECKNN ITPOLIECC HA3BIBACTCS HUKINYECKAM?

Kak BIrIsiiuT MOAENb TEIIOBOW MAIIUHBI?

Yemy paBeH KO3(Q(GUIMEHT TMOJE3HOro JCHCTBHUS TEIJIOBOM MalIUHBI 59.
Uemy paBeH KOA(DPUIMEHT TMOJE3HOTO JICUCTBUS XOJIOAUIIBHOM

MaIlIUHbI?

Yemy paBeH k03¢ HULIMEHT MOJIe3HOro neicTBus 1ukia Kapuo?
Urto takoe nukin KapHo?

Yro Takoe TEpMOJIMHAMUAYECKASI SHTPOIIUS ?
Yro Takoe cBA3aHHAs SHEPrUs’?

Hamnucate BbIpaxkeHue 11t CBOOOHOM IHEPTUH.
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65.

oo

10.
11.

12.
13.

14.

B 4éMm cocTouT CBSA3b TEPMOJMHAMUYECKOW M CTATUCTUYECKOW DHTPOIIMU U B

4€M CTAaTUCTUYECKHUN CMBICIT BTOpPOro Hadajla TCpMOANHAMUKHU.

¢) Bonpocwot 015 camocmoamenvrou paoomot no rekmpuuecmey(11l mooyan):

Kpatko omummre crnoco0 BBIUKCICHHUS KYJOHOBCKOW CHIBI MEXAY ABYMS
POTSKEHHBIMU 3aPSDKEHHBIMU (PU3UUYECKUMU TETIaMHU.

KakoBa pasmepHocts ko3dduimenta mnomspusyemoctu? KakoB  ero
buznueckuit cmpica?

N300pa3nure KapTUHY SKBUNOTEHLHMAIBHBIX JIMHUNA 3JIEKTPOCTATHYECKOrO MOJIS
JUISL CIEAYIOIIUX PACIIPENEIICHUN 3apsA10B:

a) SJEKTPUYECKUN AUMOJb; 0) cucTeMa JBYX TOYEUHBIX 3aps/ioB; B)  CHCTEMa

JIBYX PaBHBIX OTPUIIATENIbHBIX 3aPsI0B; 1) TUIOCKUI KOHIEHCATOP.

OObsacHUTEe (Ha TpUMEpPE OJHOPOAHOIO TIOJIA), MOYEMYy HAMNPSHKEHHOCTh
AIEKTPUYECKOr0 TMOJsl HAMpaBjieHa B CTOPOHY HauOBICTpEHIIEro yObIBaHUS
MOTEHIMaNA.

B dyem 3akimiouyaercss MeTOJ DIEKTpocTaTHdeckod 3amuThl? Ha kakom
(bu3MYECKOM SIBJICHUU 3TOT METOJ OCHOBaH?

Kakoli ¢usnueckuid cMbICT BKJIQJBIBAETCS B MOHATHE CTOPOHHHMX cui? e
JEUCTBYIOT 3TH CUJIBI?

Kako#i ¢usnueckuii cmbici BkiaabiBaeTcss B moHstue IJ1C? Kak MoxeT ObITh
u3mepena DJIC Garapeitku?

2) Bonpocwi 0151 CAMOCHOAMENIbHOUL paﬁombl no mazuemusmy

N300pa3ute KapTUHY JIMHUA MarHUTHOM MHAYKIUMUA Uil 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 YaCTUIIBI IBUTAIOTCS B MArHUTHOM II0JI€ MO CIUpATINA?

B yeM cXOICTBO WM pa3nvuve MEXKAY TOKOM IPOBOJUMOCTH U
UHIYKIHOHHBIM TOKOM?

KakoBa kauecTtBeHHas cBs3b NpaBuia JIeHIIa ¢ 3aKOHOM COXPaHEHUS YHEPTUU?
[ToueMy mepemMeHHBbIM JIEKTPUUYECKUN TOK MPOXOAUT IO LIEMH, COIACpKAIIUN
KOHJIEHCATOP, @ NOCTOSIHHBIN HE IPOXOAUT?

UTo HOBOIrO HAOIIO/IA€TCS B BHIPAYKEHUM ISl LIUPKYJISIIUM BEKTOPA MarHUTHOM

MHAYKIUU TI0 3aMKHYTOMY KOHTYPY (3aKOH IOJIHOTO TOKa) B TOM Clly4ae, Korja
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15.

16.

17.

18.

19.

20.

21.
22,
23.
24,

25.

B TPOCTPAHCTBE BO3HUKAET MEPEMEHHOE 3JieKTpuueckoe mose? CraeacTBuem
KaKuX HKCIIEPUMEHTOB MOSIBIIIETCS HEOOXOINMOCTD BBEJICHUSA
JIOTIOJTHUTEJIFHOTO CcJIaraeMoro?

B cxoactBo m B Wem paziauyue MeEXAy TOKOM IPOBOJUMOCTH U TOKOM
cMelleHus?

Kakne skcrnepuMeHTaIbHbIE 3aKOHBI JICKTPUYECTBA M MarHeTu3Mma JIerJik B
OCHOBY CUCTEMBI ypaBHEeHUM MakcBeia?

0) Bonpocwot onsa camocmoamenvrou padoomuot no onmuke (1N mooynn):

CocraButh Tabnuny "Knaccudukarus OM 1o auana3zoHam". Yka3aTb Ha3BaHUE
JMaria3oHa, JJIMHbI U 4aCTOThI BOJIH AUANA30HOB, XapaKTeP ACUCTBUS Ha )KUBbIE
OpraHu3MsbI".

Uem omnmmuarorcs DM BOIHBI, U3TydyaeMble aHTCHHOW paauo nepefaTyuka, u
CBETOBBIC BOJIHBI, H3JTy4aeMbI€ CUIILHO HAIPETHIM TEJIOM?

Uto Takoe MoHOoxpomarudeckas DM BoiHbI? UTO Takoe ajinHa BOJIHBI? Kak
JUIMHA BOJHBI CBg3aHa ¢ 4acTtoToi? B dYem 3akiroyaeTcs CBOMCTBO
nornepeyHoctu IM BoJH?

BriBectr opmMysibl sl TIIOTHOCTH SHEPTHH AJIEKTPUUYECKOTO W MArHUTHOTO
OM BOJHBEI.

B uem 3axmrouaeTcst npuHIUT GOTOMETPUH?

B uem 3akntoyaetcs ¢pusnonaornyeckas ocHoBa GOTOMETpUuU?

YTto Takoe KOrepeHTHbIE U HeKOTepeHTHbIe DM BOJIHbBI?

B Makcumymax uUHTEpPEpEHIIMOHHONM KapTUHBI OT JIByX HCTOYHHKOB
OCBEIIECHHOCTh BYETBEPO MOJKET MPEBBINIATh OCBEUIEHHOCTb, CO3/1aBAEMYIO
OJIHUM UCTOYHUKOM. HeT nu 3/1ech HapyllieHus 3aKOHa COXpaHEHUsl SHEPTUn?

[IpuBenute mpumepbl MO HAOMIOACHHUIO HMHTEPGEPEHLMH CBETa Ha OCHOBE
MPUHIINIIA pa3AesieHus] POHTA BOJIHBI.

e) Bonpocwl 0151 camocmosameibHoui padomovl RO AmMOMHOU U 10ePHOU (hu3uke :

1. TennoBoro nu3nyuenusi. AOCOIIOTHOE YEPHOE TEIO.

2. Tunoresa kBantos [Tnanka. IToctosunas [Tnanka k.

3. ®otoHHas (KOpIyCKyJspHasi) Teopus cBeTa. B dyem 3akiouaercs
dhoTroanexkTpudeckuit 3G exT?

4. ChopmynupoBaTh TpU OCHOBHBIE 3aKOHBI (PoTod(dekTa, yCTaHOBJICHHbBIC

OKCIICPUMCHTAJIbHBIM ITyTCM.
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5. Uto Takoe pabora BeIXOja ajekTpoHa? HamucaTe U 00BSACHUTH (GoOpMyTy

OUWHIITEHHA.

6. KopmyckyisspHO-BOTHOBOM Jyasin3Mm.
7. Kaxoit ciextp Ha3biBaeTcs auHegaTeiM? O6o0menHas hopmyna baasmepa.

8. Iloctynatel bopa. B yem mpotuBopeune mnoctynaToB bopa ¢ kiaccuueckoi

MEXaHUKOU U TEpMOJuHaMUKoi MakcBesuia?

9. DHeprus aroma. [IpaBuiio KBaHTOBaHMUS.

IIpumepHbie TeMbl pedepaToB o pu3uKe

1. Qusuueckue ocrnosvl mexanuxku 1.

N3mepenne kodpduiimenTa TpeHus KauyeHUsI.

2.
3.

o gk~ wd ek

No g b~ wDd e

['MpockoIl ¥ €ro NPUMEHEHUE B TEXHHUKE.
["a3o1MHAMUYECKUE METOJIBI YCKOPEHUS TEN.

11. Dnexmpuuecmso u macHemuzm
N3mepeHne MasbIX TOKOB, HAIIPS)KEHUM U 3apsAJI0B.
MarHuTHbIE LETIH B TEXHUKE.
N3mepeHrie MOUTHOCTH B AJIEKTPUUYECKUX IIETISX.
DnexkTpuyecKrue TOKU B atMochepe U Ipo3bl.
DNEeKTPOMarHUTHBIE METO/Ibl YCKOPEHHUSI TEJ.

ITpuHIMIT 1EUCTBUSA SIEKTPOMArHUTHBIX PEAKTUBHBIX JBUTATENIEH.

1Il. Dusuxa konebanuu u 0aH
HenunenHble 3JIEKTPUUECKUE LEITH.
Pa3pemaroiias cnocoOHOCTh ONTHYECKUX MPUOOPOB.
JlazepHbliil uuTepdepomerp.
YucneHnblit pacuet Audpakiiuyi CBeTa Ha KPYyTiioM OTBEPCTHUH.
PacTpoBblli 371IEKTPOHHBIA MUKPOCKOII.

Oddext Jlonmiepa 1 ero NpUMEHEHUE B TEXHUKE.

V. Cmamucmuueckas ¢pusuxa u mepmoouHamura

Bnusuaue ITyMOB Ha TOYHOCTb H3M€p€HPII>i.
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SABnenne quddy3un U MOJEKYISAPHbIC TYUYKH.

O>ke-CIeKTPOCKOIUs B BAKYYMHON TEXHOJIOTHH.

[Ipumenenne s>¢pdextoB 3eedeka, Ilenbthe 1 TomMcoHa B 3HEPreTUYECKHX
CHUCTeMaX KOCMHYECKHX ammapaToB.

Teopema HepHcTa v ee cinencTBus.

Camoopranuzanus B pU3NIECKUX CUcTeMa

7.3. MeToan4eckue MaTepHaJibl, ONpeae/siiolue Npoue1ypy OneHnBaHUs
3HAHMI, YMEHUI, HABBIKOB U (WJIN) ONBITA IeATEJIbHOCTH, XaPAKTEPU3YIOIIUX
JTanbl POPMUPOBAHUA KOMIIETCHLMH.

Kputepuu o11eHOK Ha KypPCOBBIX IK3aMeHaX

B sk3ameHanoHHbIi OMIeT peKOMEHyeTCs BKIIIOUaTh HE MeHee 3
BOIIPOCOB, OXBATHIBAIOLIUX BECh TPONUJICHHBIN MaTepua, TakKe B OUjieTax MOTyT
OBITh 334U U IPUMEDPBI.

OTtBeThl Ha BCce BONPOCHl orleHUBaroTcs MmakcumyM 100 6asnamu
NeKuun - Tekywjuli KOHMPOb BKNOYAET:

. noceLeHne 3aHATUN __10__ 6an.
. AKTUBHOE y4YacTue Ha NeKUUax 15 6an.
. YCTHbIN ONpPOC, TECTUPOBAHME, KONNIOKBUYM _60__6an.
. n ap. (noknagbl, pedepatnbl) 15 6an.

Mpakmuka (p/3) - Tekywuli KOHMPOsb BKNIOYAET:
(ot 51 u BbIWe - 3ayeT)

. nocelleHme 3aHATUN 10 __ 6an.
. aKTMBHOE y4acTMe Ha NPaKTUYeCKux 3aHaTnax 15  6an.

. BbIMO/IHEHWE AOMALLHUX paboT _ 15 6an.
. BbIMO/IHEHWE CAaMOCTOATE/IbHbIX paboT 20 __ 6an.
. BbINO/IHEHWE KOHTPOJIbHbIX paboT _40__ 6an.

dusnyecknuit NpakTMKym - TeKywjuli KOHMpPOsb BKNIOYAET:
(oT 51 u BbiWwe - 3ayeT)

. nocelLeHme 3aHATUN U HalMYMEe KOHCMEKTa _ 15 6an.
. nony4yeHmne AoNycKa K BbIMOJHEHWUIO paboThbl _20__6an.

. BbIMNO/IHEHME PAabOTbl M OTYETA K HEN _ 25 6an.
= 3awmTa nabopatopHom paboTbl _40_ 6an.

[IpomexxyTOUHBIN KOHTPOJb MO IUCHUIUTMHE BKIIIOYAECT:
. YCTHBIHN omnpoc - 60 6aios,
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= NUCbMEHHasi KOHTpOJIbHAs pabdoTta - 30 6ayios, ® TECTUPOBAHUE -

10 6annos.
Kputepuu o1eHoK Clieyomue:

- 100 o6amnoB — cmydenm 21yb0KO NOHUMAem NPOUOEHHbILL
mamepuan, omeeyaem 4emKo U 6CeCmopoHHe, yMeem OYeHusams Qakmeol,
CAMOCMOSIMENLHO paccysicoaem, omaudaemcs CHOCOOHOCMBIO
000CHOBbIBAMb ~ 6b1600bI U PA3BACHAMbL  UX 6  JIO2UYECKOll
nOCIe008amenbHOCH.

- 90 OamoB -  cmyodeHm 2nyOOKO NOHUMAem NPOUOeHHbIU
mamepuan, omeeyaem 4emKo U 6CeCmopoHHe, yMeem OYyeHusams Qakmel,
CAMOCMOSIMENLHO paccysicoaem, omaudaemcs CHOCOOHOCMBIO

000CHOBbI6AMb  6bIBOOLI U PA3LACHAMbL  UX 6  JO02UHEeCKOU
noCc1e008amenbHOCmU, HO 0ONYCKAem OmoebHble HeMOYHOCU.

- 80 OamnoB - cmydemm 2nyO0KO NOHUMAem — NPOUOEHHbIU
mamepuain, omeeyaem 4emKo U 6CeCmopoHHe, yMeem OYeHusams Qakmel,
CAMOCMOSIMENLHO paccysicoaem, omaudaemcs CHOCOOHOCMBIO

000CHOBbIBAMb ~ 6b1600bI U PA3BACHAMbL  UX 6  JIO2UYECKOl
nOCIe008amenbHOCMY, HO O0ONycKaem HeKomopvle OwuUbKu 00ue2o
xapaxmepa.

- 70 6a0710B - cmydenm Xopouo NOHUMAEem NPOUOEHHbILL MAmepua,

HO He MOJicem meopemudecKu 000CHOBbIBAMb HEKOMOPbLE 8bl800UL.
- 60 0am0B — cmyoewm omeeuaem 6 OCHOBHOM NPABUILHO, HO
Yy68CMBYemcs. MeXaHUuyeckoe 3ayuusanue mamepuaa.

- 50 GamnoB — 6 omgeme cmyOeHmMa UMEIMCA CYWecmeeHHble
HeO0oCMamKy, Mamepual OX6aueH «NOJNOBUHUAMO», 8 PACCYHCOCHUSX
00ONYCKArOmMcs OWUOKU.

- 40 0amn0B — omeem cmyOoeHma NpasuiieH AUllb YACMUYHO, NPU

PA3bACHEHUU MAmMepuala OONYCKarmcs cepbesnble OUUOKU.
- 20-30 6annoB - cmyodenm umeem obujee npedcmasieHue o meme,
HO He ymeem Jlo2udecKu 000CHO8AMb C80U MbICIIU.

- 10 6amn0B - cmyodenm umeem aub YACMUYHOE NPEOCMABIeHUE O
meme.
- 0 6ana0B — Hem omeema.
DOTH KPUTEPUU HOCSAT B OCHOBHOM OPHEHTHPOBOYHBIN Xapakrtep. Eciu B

OumjIeTe UMEIOTCS 3a/1auM, OHU MOTYT OBITh 00JIee YSTKUMHU.
Ikana nnana3oHa 1Jsi NepeBoa PeMTHHIOBOro 0a/L1a B «5»-0aJbHY10

CHCTEMY:
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«0 — 50» 0amIoB — HEYIOBJIETBOPUTEIHHO
«51 — 65» 6aI0B — YIOBJIETBOPUTEIHHO
«66 - 85» 6aI0B — XOPOIIIO

«86 - 100» 0anioB — OTIMYHO

«51 u BbILIE» OAJJIOB — 3a4eT.

8. IlepedyeHb OCHOBHOM U JONOJHUTEIbHON YyUeOHOIH JIUTEPATYPHI,
HE00XO0AMMOii 17151 OCBOCHUS TUCUMUIIIIMHBI.

Y4eOHo-MeTOoAUYecKOe U MHGOPMAIHOHHOE O0ecredeHne JMCUMIINHBI:

=

a) OCHOBHAas JiUTeparypa:

a) OCHOBHAs JMTepaTypa:

Opumr C.0. Kypc obuieit pusuku: yueOHuk: B 3-x T. T.2: Dnekrpuyeckue
U dJIEKTpOMarHuTHele sBieHus. - U3m. 11-e, crep. - CIIO. [u mp.]: Jlans,
2007. - 518 c.

Xaiikun C.O. ®Duznveckre OCHOBBI MEXAHHKH : y4ueb. mocodue / XakuH,

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

Bonbkenmreiin B.C. COopHUK 3amau mo Kypcy oomei ¢uzuku. — M.,
1990.

['paboBckuii P.W. Kypc ¢wuszuku: [yued. mocobue] /I'paboBckuid,
Poctucnas MBanoBuu. - Uzn. 11-e, crep. - CII6. [u mp.]: Jlans, 2009. -
607c.
CaBenseB U.B. Kypc obmeit ¢uzuku: B 3-x T.: yue6nuk. T.1-3. - 10-¢
u3a., crep. - CII6. : Jlanp, 2008. - 496 c¢. 6. HukepoB B.A. dusuka.
CoBpemeHHbI Kypc [DnekTpoHHBIN pecypce]| : yuebnuk / B.A. Hukepos.
— DJIEKTPOH. TEKCTOBbIE TaHHbIE. — M. :

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

7. Hukepos B.A. dnsmka gna By3os. MexaHMKa U MosiekynsspHaa pM3nKa

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

8. Boicoukunnt M.N. CoBpemeHHOE COCTOAHME GUINKN INEMEHTAPHbIX YaCTULL

[SneKTpoHHbIN pecypc] : Kypc nekunit / M.U. BbICOUKUIA. — DNEKTPOH.
TEeKCcToBble AaHHble. — M. : U3paTenbckmnit gom M>3U, 2015. — 59 c. — 978-
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5-383-00949-9.  Pexxum
pocrtyna: http://www.iprbookshop.ru/57018.html

0) 10NMOJIHUTEILHAS JIUTEepaTypa:

Kanmamnaukos H.II.  ®usuka: MHTepHET-TecTUpOBaHUE 0a30BBIX 3HAHUU :
[yue6. mocobue] / Kanamnnkos, Hukomaii [TaBnosuy, H. M. KoxxeBHUKOB. -
CII6. [u ap.] : Jlans, 2009. - 149,[11] c.

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

Hukepos B.A. ®u3umka ana By30B. MexaHWKa M MonekynsapHas PpusMka
[SnekTpoHHbIN pecypc] : yuebHUK / B.A. HUKepoB. — INEKTPOH. TEKCTOBbIE
AaHHble. — M. : Jawkos n K, 2015. — 136 c. — 978-5-394-00691-3. —
Pexxum poctyna: http://www.iprbookshop.ru/14630.html 4. Marsimes A.A.

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

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

9. Ilepeuenn pecypcoB HHGPOPMAIUOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«I/IHTepHeT», HBOﬁXOI{I/IMLIX AJI OCBOCHUSA JUCIHUIIIUHBI.

1.
2.

denepanpublii mopran «Poccuiickoe oopazoBanme» http://www.edu.ru/

denepaibHOE  XPAHUJIHIIE «EmuHas  kosmmekims  nu(POBBIX
oOpa3oBaTelIbHBIX pecypcoB» http://school-collection.edu.ru/

Teopetnueckne cBemeHuss 1O (GU3MKE W TOAPOOHBIE  PEIICHUS
JIEMOHCTPAIIMOHHBIX BAPUAHTOB TECTOBBIX 3aJIaHUM, MPEACTABICHHBIX HA
caiite PocakkpenarentcTBa (wWww.fepo.ru).

dusuka [Dnekrponnsiii pecypc]: ped. sxypa. BUHUTU. Ne 7 - 12, 2008 /
Bcepoc. un-T Hayu. u TexH. uadopm. - M.: [U3n-sBo BUHUTH], 2008. - 1
a5ekTpoH. ont. Auck (CD-ROM). - 25698-00.

Poccuiickuit mopran «OTkpeiToro oopazoBanus» http://www.openet.edu.ru

Calir  00pa3zoBaTEeNBHBIX PECYPCOB

JarrocynuBepcureta http://edu.icc.dgu.ru
HNudpopmanmonnbie pecypchl Hay4YHOU OoubnanoTeKu
JlarrocyHuBepcUTETa http://elib.dgu.ru (moctym uepe3 ruiatdhopmy
Hayunoii anextponHoit 6ubnuoreku elibrary.ru).
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8. denepanbHbIii HEHTP 00pa3zoBaTenbHOTO

3akoHomarenbcTBa. http://www.lexed.ru

www.affp.mics.msu.su

9. Ilepeyenb pecypcoB HH(GOPMANMOHHO-TEJTEKOMMYHHKAIIMOHHOM CeTH

«I/IHTepHeT», HBOﬁXOI{I/IMbIX AJIAA OCBOCHMA JUCIIUIIIMHBI.

9.

10.

11.

12.

13.

14.

15.

16.

17.

®enepanpublil mopran «Poccuiickoe oopazoBanue» http://www.edu.ru/

denepanbHOE xpanunuiine «kEquuas  KOJUIeKIHs ITUPPOBBIX
oOpa3oBaTelbHBIX pecypcoB» http://school-collection.edu.ru/

Teopetnueckue cBeneHuss 1O (u3MKe U TNOAPOOHBIE PEIICHUS
JEMOHCTPALIMOHHBIX BAPUAHTOB TECTOBBIX 3aJIaHUM, MPEACTABICHHBIX Ha
caiite PocakkpenarenrcTsa (www.fepo.ru).

®dwusnka [DnexTpoHHbIH pecypc]: ped. xxypa. BUHUTHU. Ne 7 - 12, 2008 /
Bcepoc. un-T Hay4. u TexH. uHpopm. - M.: [U3n-so BUHUTU], 2008. - 1
aekTpoH. onT. quck (CD-ROM). - 25698-00.

Poccuiicknii opTal «OTKpBITOTO
oOpa3zoBanus» http://www.openet.edu.ru

CaiiT 00pa3oBaTeIbHBIX PECYPCOB

JarrocynuBepcureta http://edu.icc.dgu.ru

Nudopmarmontbie pecypchl HAy4YHOU OnOIMOTEeKH
JlarrocyHuBepcuTeTa http://elib.dgu.ru (moctym wyepe3 miathopmy
Hayunoit anextponnoi oudanoreku elibrary.ru).

denepaabHbIN LEHTP 00pa3oBaTEIbHOTO
3aKOHOaTeabCTBa. hitp://www.lexed.ru
www.affp.mics.msu.su

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

Buj yueOHbIX Opranu3anus J1esTeIbHOCTH CTYI€HTa
3aHSATUU
Jlexius Hanucaunue KOHCITEKTA JIEKITUU: KpaTKo, CXEMaTH4HO,

MOCJIEIOBATEILHO (PUKCUPOBATH OCHOBHBIC TOJIOKEHHUSI, BBIBOJIBI,
(bopMyIUpPOBKHU, 0000IIEHUS; TOMEUYATh Ba>KHbBIE MBICIIH, BBIIEISATh
KJIFOUEBBIE CIIOBA, TepMHHBIL. lIpoBepka TEpMHHOB, MOHATHH C
MOMOIIBI0  SHIMKIONEAUN,  CIOBApEW,  COPABOYHHUKOB  C
BBINTMCHIBAHUEM TOJKOBaHUM B TeTpajab. OO03HAUUTH BOMIPOCHI,
TEPMUHBI, MATEPHUAJ, KOTOPBIM BBI3bIBAET TPYAHOCTH, IOMETUTH U
MONBITATBCA HAWTU OTBET B PEKOMEHAYEMOW jureparype. Ecnm
CaMOCTOSATENIbHO HE YyJaercs pas3o0paTbcsi B  Marepuale,
Heo0xoauMo copMyIHpoOBaTH BOMPOC W 3a7aTh MPENOJABATENIO
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Ha KOHCYJbTAIIUH, HA PAKTUYECKUX paboTax.

[IpakTnuecku
€ 3aHATUsA

[IpopaboTka paboueit mporpammsbl, yaensisi oco00e BHHMaHHE
HelssM W 3a7ad4aM CTPYKTYpPE U COJEPHKAHUIO JUCLUUILIUHBIL.
KoHncnektupoBanre MCTOYHUKOB. PaboTa ¢ KOHCIEKTOM JIEKIIHA,
MOJITOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM, MPOCMOTP
PEKOMEHIyeMOU JIUTepaTypbl, paboTa ¢ TeKCToM. Pemienue
pacyeTHO-TpaUuecKuX 3aJaHui, perieHre 3a1a4 1o alropuTMy u

Ap.

Pedepar

ITouck  nuTEepatypsl u COCTaBJICHUE oubnuorpaduu,
UCIIOJIB30BaHUE OT 3 70 5 HAy4YHBIX PaOOT, M3JIOKCHHE MHEHUS
aBTOPOB W CBOETO CYX/JEHHS TI0 BBIOPAaHHOMY BOIIPOCY;
U3JIOKEHWE OCHOBHBIX acrekToB TmpobseMbl. Kpome Toro,
MPUBETCTBYETCS TOWCK uH(opMmanmuu 1o Teme pedepara B
NHtepHeTe, HO ¢ 00s3aT€IbHOM CCHUIKOM Ha HCTOYHUK, U
MOoApa3yMeBaeTCs HE MpocTas KOMIOWISLMS Marepuaia, a
CaMOCTOSTENIbHASI, TBOpPYECKas, aHaJUTHYEeCKas pabora, ¢
BBIpQKEHHUEM COOCTBEHHOTO MHEHHS IO pacCMaTpUBAaeMOM TeMe U
TPaMOTHO CJI€JITAHHBIMU BBIBOJAMH U 3AKIIIOUEHUEM.

O3HAKOMUTKCS CO CTPYKTYpOH U oopMiieHueM pedepara.

Iloaroroska k
DK3aMEHY

HpI/I INOATOTOBKE K JOK3aMCHY HCO6XO,III/IMO OPHUCHTHUPOBATLCA HA

KOHCIIEKTBI JIEKIUNA, PEKOMEHAYEMYIO JTUTEPATYPY U JP.

CamocrosiTesibHasi pad0Ta CTyIeHTOB peaju3yeTcsi B BU/Ie:

. TIOJITOTOBKH K KOHTPOJIBHBIM paboTaM;
. MOJITOTOBKH K CEMUHAPCKUM (IIPAKTHUCCKHUM) 3aHATHSAM;
. odopMieHUsT JTaA0OPATOPHO-TIPAKTUIECKUX Pa0OT (3armoaHEeHUE TaOuIl,

pelieHre 3a7a4, HamMCaHUEe BHIBOJIOB);

¢ BBIITOJIHCHUA WHANBUYAJIbHBIX SaI[aHI/Iﬁ 110 OCHOBHBIM

TEMaM OHCHUIIIINHBI,

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

. 00s13aTeNIbHOE MOCEIIEHNE JICKITUN BEAYIIEro Mpero/iaBaTes;
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JEKIHMH — OCHOBHOE METOJIMYECKOE PYKOBOJCTBO IMPU HU3YYEHUU
JTUCHUIUIMHBI, HanOoJiee ONTHUMAIBHBIM 00Pa30oM CTPYKTYPUPOBAHHOE U
CKOPPEKTUPOBAHHOE HA COBPEMEHHBI MaTepua;

B JICKIIUU TITyOOKO ¥ MOAPOOHO, apTyMEHTUPOBAHO M METOAOJOTHIECCKH
CTPOTO PACCMATPUBAIOTCS TIIABHBIE MPOOJIEMBI TEMBI,

B JICKIIMM JAIOTCSI HEOOXOJIWMBIE pa3HBIE TMOIXOIbI K HCCIECIYEMbIM
npobJiemam;

MOJTOTOBKY U aKTUBHYIO pPabOTy Ha TaOOPATOPHBIX 3aHATHUSAX;
HNOJrOTOBKAa K Ja0OpaTOPHBIM 3aHATHSIM BKJIIOYAEeT MPOPadOTKY

MaTepuasoB JEKIUH, pEKOMEHI0BaHHON y4eOHOM TUTepaTyphl.

11.ITepeyenr  MHPOPMAUMOHHBIX  TEXHOJIOIMHd, HMCHOJb3yeMbIX INPH
OCYLIECTBJIEHMH 00pa30BaTeJIbHOI0 Ipouecca N0 AUCHHMILVIMHE, BKJIKYAs
nepe4yeHb NPOrpaMMHOI0 olecnedyeHnuss W HMH(GOPMANUOHHBIX CHPABOYHBIX

CHCTEM.
UreHne JEKUMM C HMCHOJIb30BAHWEM MYJIbTUMEIUWHBIX MNPE3CHTALHM.

Hcnonb3oBaHue AHUMHPOBAHHBIX UHTCPAKTUBHBIX KOMIIBIOTCPHBIX I[CMOHCTpaHI/Iﬁ

Y IIPAKTUKYMOB-TPEHHUHIOB I10 PALY Pa3AesioB JUCIUIIINHBI.

12.0nucanue MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOTUMOM 151

ocyliecTBJIeHHs 00pPa30BaTeJIbHOI0 MPoLecca Mo AUCHUIIHHE.

3akperieHrue  TEOPEeTUYECKOr0  Marepuasia W IpuoOpeTeHHe
NPAKTUYECKUX HABBIKOB HCIIOJIB30BAHUS almapaTypbl Js MPOBEPKH
(GU3NYECKUX 3aKOHOB OOECTIEYMBACTCS JIAOOpATOpUsIMU (U3HIECKOTO
npakTuKyma — 2 jiao.

[Ipy mpoBeneHMM 3aHATHM MCHOJB3YIOTCS KOMIIBIOTEPHBIE KIIACCHI,
OCHAIIEHHBIE COBPEMEHHONW KOMIIBIOTEPHOU TEXHUKOM.

[Tpu U30KEHUN TEOPETUUECKOTO MaTepHraia UCIIOIb3yETCA JICKIIMOHHBIN
3aJI, OCHAILCHHBIM MYJIbTUMEANA IPOCKIIMOHHBIM OOOpYJAOBAaHUEM H
MHTEPAKTUBHOU JOCKOM.

CocraButens: ['acanoBa P.H., xana.¢uz.-maT.HayK, DOUEHT Kadeapsl

dbusznyeckoi rnekTpoHuxu AI'Y.
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