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BBICLIEr0 NIpodeccHoHanbHoro obpaszosanus Jloneukoir HaponHoit PecnyGnuku, yTBepKaeHHOTrO
npuka3zoM Munucrepcrsa obpazosanus 1 Hayku JIHP Ne 1171 ot «10» Hos6pst 2017r.; yyeGHOrO
IJlaHa ¥ OCHOBHOH 00pa30oBaTeNbHOH IMPOrpaMMBl BBICIIErO NPOQpEeCcCHOHAIBHOr0 00pa3oBaHUs
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1. OBJIACTBb IPUMEHEHUS U MECTO JUCHUIIJIMHBI B YYEBHOM
IPONECCE

Yuebnasg aucuunanHa «Pu3mnka» oTHOCHTCA K 0a30BOH yacTH NpodeccruoHalbHOro OoKa
no HanpasneHuto noarorosku 04.03.01 Xumusg. Peanusyercd na xumudeckom ¢axynerere JJonHY
kadenpoit o6ieit pu3nkyu U AUAAKTUKH GH3UKH BU3HKO-TEXHHUYecKkoro daxynprera. [ns u3yveHus
JAHHOM yueOGHOH OHCUMIUIMHBI HEOOXOOWMBI 3HAaHHUS, YMEHHST W HaBBIKH, (OpMHpPYEMbIe
TMPEMLECTBYIOIUMMH U COMYTCTBYIOLMMH JAUCLMIUIKHAMHU - OOIIHE 3HAHUS dJIeMeHTapHOH (u3nKH
B 00BbEME CpellHel 1IKOJIbl, MaTeEMaTHKa.

SIBngeTcss OCHOBOH [UIl M3yueHHWsl CHEAYIOLUX [HCHUIUIMH: Du3nueckas XHUMHS,
Xumuueckas Texuojorusi, KsaHTtoBas xuMmus, OH3MUYECKHE MeETOAbI HccienoBanuii, OCHOBBI
Hay4HbBIX UCCEI0BaHHMH.

2. CTPYKTYPA JUCHMIIJIMHBI

XapakTepUCTHKA yUeOHOM NUCLIMITIIMHBI

Hamnpasnenue noaroToBKu 04.03.01 Xumus
ITpoduip OO6muit
O6pazoparenbHas IporpamMmMa baxanaspuam
Kpanudukanus baxanasp
KonHuecTBO copepKaTenbHbIX MOAYJIEH 4

Jlucuunnyuna 6a30B0#i / BApMaTHBHOM yacTH

. bazoBas yacts npodeccuonansnoro 61oka
oOpa3oBarebHOH NporpaMMbl

MK, »k3ameH Bo 2 ceMecTpe
®opMbI KOHTPOJIS MK, sk3ameH B 3 ceMecTpe
MK, »sk3ameH B 4 cemecTpe

Tokasatem oyHas popma 3aoyHas dopMa
o0yueHus o0yueHus

KonuuecTBo 3a4eTHHIX €AMHUIL (KPEIUTOB) 14,5
["oa moAroToBKH 1;2
Cemectp 2;3;4
KonuuecTso yacos 522

- JIEGKIITUOHHBIX 122

- IPaKTHYCCKHX, CEMUHAPCKHX

- 1a00PaTOPHBIX 104

- caMoCTOsTeIbHOH paboThl 296
B T.Y. HHIIUBUJyaJIbHOE 3aJaHHe -
HenenpHoe KOJIMYECTBO YacoB, 10;8;12
B T.Y. ay IUTOPHBIX 4:4;5

3. OIIMCAHME JMCHUILJIMHbI

Lleab AMCUNNIHHBI:

(OopMHpOBaHHE y CTYJEHTOB CHCTEMB] 3HAaHUH, YMEHHH H HABBIKOB O SIBJICHUSX, 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpHSX U MeToJax H3yuyeHHMs IpHpoabl. Pa3sutue npodeccuoHanpHbIX,
MMPOBO33PEHUYECKHX M TPAXKIAHCKHUX KayecTB JIHMIA, CPOPMUPOBAHHBIX B Ipouecce y4deObl ¢
Yy4ETOM NEPCIIEKTUB pa3BUTHs OOILIECTBA, HAYKH, TEXHMKU, TEXHOJOIHH, KyJIbTYphl U HCKYCCTBA.
YCBOGHHE CTYIEHTAaMH TEOPETHYECKHX OCHOB M IIPAKTHYECKMX METOJIOB MCCIIEOBaHMs IS
NpOBeAEeHUs IPOQECCHOHAILHON NEATENbHOCTH.




3agaun JHCHMILINHBIL:

U3yuyeHHe Ba)XHEHITNX MOHATHH U Mozened (H3UKY; NONTyYeHHE CTYAEHTaMH IIPEICTaBICHUS O
[IOCTAHOBKE 3a/1a4 B COBPEMEHHOM (PH3HMKe M MeToAax ux (popmanusanud. opMUpOBaHKE 3HAHUI
U YMEHUU CTyJIeHTa, HEOOXOMUMBIX M JOCTAaTOYHBIX AJIS IIOHUMaHWs SBIECHUH, U IIPOIECCOB,

KOTOPBIC MPOUCXOIAT B IPUPOJE, TCXHUKE.

TpebGoBanus K _pe3yIbTaTaM OCBOCHHS IMCUMIUIMHBIL. Ilporecc H3ydeHHS TUCIMILIMHEI
«®u3ukay HarpaBieH Ha (POPMUPOBAHUE HJIEMEHTOB CIEAYIOIUX KOMIETEHIIUH B COOTBETCTBHH C
I'OC BIIO JHP no nampasnenuto nmoarotoBku 04.03.01 Xumus u ocHOBHOH 00pa3oBaTeNnbHOM
IpOrpaMMBl  BBICIIETO NPOQECCHOHATBHOTO 0o0pa3oBaHus HampasieHus moarotoBkud 04.03.01
Xumus

a) oowexkynomyphuix (OK):
— cII0COOHOCTHIO K KOMMYHHUKAIUK B YCTHOM U MUCHbMEHHOH (opMax Ha PyCCKOM U MHOCTPAHHOM
SI3BIKAX JUIS peLIEeHUs 3a/1a4 MEKIMYHOCTHOIO ¥ MEXKYJIbTypHOro B3aumoeictaus (OK-5);
— CIIOCOGHOCTBIO paboTaTh B KOJUIEKTHUBE, TOJEPAHTHO BOCIPUHUMATH COIMANIbHBIE, STHHYECKHUE,
KoH(eCCHOHANbHBIE U KyIbTypHBIE paznuuus (OK-6);
— CIIOCOOHOCTRIO K CaMOOpraHU3alluy U caM006pa3013aHmo (OK-7);

0) oowenpogeccuonansusvix (OIIK):
— CIIOCOOHOCTHIO HCIIONH30BAaTh OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHBIX JWCHMILIAH B
npodeccuoHanbHoi aesrenpHocTH (OITK-3);

8) npogheccuonanvruix (IIK):

HAYYHO-UCCNE008AMENbCKASL 0ESAMENbHOCMb:
— CIIOCOOHOCTBIO BBHIIIOJNHATE CTaHAapTHBIE OIlEpaLuy 110 IpemaraeMbiM MeToaukam (I1K-1);
— CIIOCOOHOCTBHIO TIOJYy4aTh M 00pabaThiBaTh pe3yNbTaThl HAYYHBIX 3KCIIEPUMEHTOB C IIOMOIIBIO
COBPEMEHHBIX KOMITbIOTepHBIX TexHonorui (I1K-5);
— BJIQZICHMEM HaBBIKaMU IIPEJICTaBJIEHUS IIONYYEHHBIX pe3yJbTaTOB B BHJE KPAaTKHUX OTYETOB H
npesenTanuii ([IK-6);

Op2aHU3AYUOHHO-YNPABTIEHYECKAs 0eSAMeNbHOCMb.
— CcIHOcOOHOCTHIO IpUHMMAaTh pelleHHs B CTaHJApTHBIX CHUTyalusx, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pe3yJIbTaT BhinonHeHus 3aganuii (I1K-12).

B pe3yabTaTe n3yueHus yueOHoH AUCHHILINHBI CTYACHT J0/IKEH
3Hamb:
— ompeesieHHe OCHOBHBIX (PU3MYECKUX BEIIMYMH;
— OCHOBBI TEOPHIi, KOTOPBIE COCTABIISIOT PO Kypca «(HU3HKay,
— TEpPMHUHOJIOTMM M annapaT OCHOBHBIX IIOHATHH H3yYEHHOTO Kypca, OCOOCHHOCTH
MIOJIb30BaHMs IMH JUTS aHATN3a HHGOpMaLUH,
— OCHOBHBIE (PM3UUECKUE SIBIECHUS U 3aKOHBI,
— METOJbI pEeLICHUs THIIHYHBIX 3a/1a4 110 pH3HKe;
— MeTonbl HaOMIONEHHWS M H3MEPEHHsS (U3NYECKUX BENIHYHH, METOABI 00paboTKH
pe3yIbTaTOB U3MEPEHUI;
— (dyHnameHTaNbHbBIE OTKPHITHS B 00J1aCTH (GU3MKH U HX POJIb B Pa3BUTHH HAYKH,

— CHCTEMaTH3UpOBaTh pe3yNbTaThl HaONOJEHMI, NenaTh 0000IIeHHE U OIEHMBAThL HX
JIOCTOBEPHOCTH U IPaHUIIBI IPUMEHEHUS,

— IIPUMEHATH U3yYEHHBIE COOTHOUICHHS K OIMCAHUIO Pa3HOOOPa3HBIX MPOLIECCOB;

— aHAJIU3UPOBATh M OOBSICHATH OCHOBHBIE HAOJIOAaeMble IPUPOIHBIE SBICHUS U 3P (EKTHI C
MO3UIKH (yHIAMEHTATbHBIX 3aKOHOB (PU3HKH;

— peuaTh THIUYHBIE (U3NYECKUE 3aauH;

— IPOBOJAUTH PAaCUeThl U OLICHUBATh UX 3HAUYEHUS;



IIOJIB30BAThCA HU3SMEPHUTCIBHBIMU an6opaMH H HU3MEPATH OCHOBHBIC (1)I/I3I/I‘ICCKI/IC

BEJIMYUHBI,
—  pacCYMTHIBATh MOTPENIHOCTH H3MEPEHHIH;

8/1a0emb HAGLIKAMU:
—  HCIOJB30BaHUA OCHOBHBIX 3aKOHOB (1)H3I/IKI/I B BOXXHEHIITHUX IMPaAKTHYCCKHUX IIPHUIIOXKCHHUAX

— IIPpUMCHCHHUIA OCHOBHBIX METOOOB (bI/I3I/I‘IeCKOI‘O aHaJIu3a JUIA PEUICHUA

CCTCCTBCHHOHAYYHEIX 3a/{aY.

4. COIEPKXAHUE NUCLHUIIJIMHBI 1 ®OPMbI OPI'AHU3AIIMU YYEBHOI'O
IMPOLECCA
Moay.s 1
HepsaaxoBbrii KpaTtkoe conepxxanne TeMbl

HOMEP U TEMA

Cooepacamenvrulii modyns 1

Tema 1. Ces3p Qusuku ¢ apyrumu Haykamu. KuHematuka Touku. CHCTEMBI
Kunemarnka orcuera. TpaexTopus, nepememienue, mytb. CKOpocTb. Y CKOpEHHE.
Tema 2. [IpsMonvHeliHOE paBHOMEPHOE M PAaBHOYCKOPEHHOE JBH)XKEHHE.
Bune! nmxenus KpuBonuneitnoe neuxenne. Kunemaruka ABMXXEHUS 110 OKPY>KHOCTH.
Tema 3. Cuna m wmacca. 3akoHsl Hbrorona. VMmynec. 3akoH COXpaHEHHUS
Jnnamuka umiynbca. Llentp macc. Cuibl TpeHus. Jledopmarius ten. Yupyrue CHibl.
Tema 4. ['paBuTaniuoHHble CHJIBL. 3aKOH BCEMHpPHOrOo TsAroTeHums. Bec.
Buae! cun [IpeobpazoBanuss ['anunes. 3akoHBI JABMXKEHHUS B HEHWHEPHHAIbHBIX
cucremax otcuéra. Cunsl nHepuuu. Cuna Kopuonuca.
Tema 5. KunemaTnka TBepmoro Ttena. BpamieHwe TBEpmOro Tema BOKPYT
Kunematuka u HENOJBMKHON ocH. MomeHT umHepuuu. OCHOBHOE ypaBHEHHE IMHAMUKHU
JTUHAMHKA BpAIIATENBHOTO JBIDKEHHUS TBEPIOro Tenla. 3aKOH COXpaHEHHUS MOMEHTa

TBEPAOI'O TEJIA

HUMITYJIbCA. Kunernueckas QHEPIrus Bpamjaromierocs Teja.

Tema 6. Pabota u
SHEPrus

Mexannyeckas paboTta. OHeprusa. [loTeHIManbHas U KuHeTHYecKas
sHeprus. [loTeHuManbHbIe CHITBL. 3aKOH COXPaHEHHs SHEPIMH B MEXaHHUKE.
YcnoBus paBHOBeCHs] MEXaHHMYECKON cucTeMbl. Buabl ynapa

Tema 7. MexaHuka
JKHUJIKOCTEH U ra3oB

3axoH Ilackans. 'ugpocraruka. [lone ckopocTteii, tuHuM U TpyOKH TOKA
VYpaBHEeHHs Hepa3pbIBHOCTU. Y paBHEHHE Jinepa. YpaBHeHUe bepHynn.
Bsi3kocTh. JIBU)KEHHE TeJl B )KUIKOCTH.

Tema 8.
MexaHu4ecKue
KosieOaHus ¥ BOJHEBI

['apmMonnueckue konebaHusa. MatemaTuueckuiik U Qusuyeckuit
MasTHUKH. BeiHyxneHHble konebanus. Pesonanc. CioxeHnue xoyeOaHuii.
Yupyrue BOJIHBL

CodepacamenvHblii Mooy1b 2

Tema 9. OCHOBBI MOJEKYJISApHO-KUHETUUECKOH Teopuu. TemnoBoe IBH)KEHHE

OcnoBel MKT MOJIEKYJI, CKOPOCTH TEILUIOBOIO IBIDKEHUA. TeMmmepaTypa. AOCOMIOTHAS
TepMOAMHAMUYECKasl INKaja TeMIeparyp. YpaBHEHHE COCTOSHHUSA
HJEAIBHOIO rasa.

Tema 10. Tepmonnnamuka. OCHOBHBIE 3aKOHBI M METOIBl TEPMOIHHAMHKH.

TepMonuHamMuKa TepMonuHamMuueckass CHCTEMAa M TEpPMOAMHAMHMYECKOE paBHOBECHE.
PaBHOBecHbIE Tpouecchl. PaboTa M KOJMYECTBO TEIIOTHL. BHYTpeHHss
SHEprus UAEIBHOTO0 ra3a. I Hayaio TepMOAMHAMHKHU. TerIoeMKOCTh Tell.
Anuabatuyeckuii mponecc, ypaBuenue Ilyaccona.

Tema 11. Craructnueckas ¢wusuka. Ilpenmer  craTucTH4YecKOd — (PHU3HKH.

Cratuctuueckas MonexyIsipHO-KHHETUYECKOE 3HAaUeHHe TeMiepaTypsl. JlaBneHue raza Ha

¢bu3nka

CTCHKY cocCyaa. BHeerx TCIIJIOBOI'O JBHU)XCHUA. PaCHpCIICJ'ICHI/IC SHCPIruu
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TEILUIOBOTO IBHIKEHHs IO cremeHsM cBobOonel. Kiaccuueckas Teopus
TEIUIOEMKOCTH HCATHHOTO ra3a U KPUCTALUIMYECKHUX Tell, €€ HEIOCTATKH.
ITonstTue o kBaHTOBOH Teopuu. Duykryanuu. TepMomumHaMuUyecKue
NOTCHIMAIIBI.

Tema 12.
Pacnipenenenue
Makcaenna.

Pacnipenenenrie  MoJjeKyn IO aOCONMIOTHBIM 3HAU€HHsIM CKOpOCTeH
(Pacnpenenenue MaxcBeina). PacnpeneneHue MoOJeKyn HO 3Ha4€HHSIM
MOTEeHIMAIbHOM 3Hepruu. Pacnpenenenne Makcsenna-bonsiiMana.

Tema 13.

II mayano
TEPMOAUHAMUKH.
OHTponus

OCHOBBI TEPMOJUHAMUYECKOH TEOpHH OOpaTUMBIX U HEOOPAaTUMBIX
npouieccoB. Termnossle mamuHbl, ux KIIJI. II Hawano TepMoauHAMUKH.
Iukn Kapro u ero KIIZI. Teopempr Kapuo. Muxpockonudeckoe u
MaKpOCKOIIMYECKOE OIMCAaHHE COCTOSHUS cucrteMbl. [IpuBeneHHas
temorta. Teopema Kiaysuyca. DHTponus. 3aKOH BO3pacTaHUs SHTPOIHH.
OHTponus U BepoATHOCTh. ®opmyna bosnpiiMaHa u €€ BepOSTHOCTHOE
3HaueHue. Teopema Hepucra. Kputuka Tteopum "TemioBoit cmept"
Bcenennoii.

Tema 14.
Peansusuie rasel

OTkioHeHHe Tra30B OT HAcalIbHBIX. YpaBHeHHe Ban-nep-Baasnsca.
Kputuyeckue BEJIMYUHBI. OKcnepuMeHTalIbHbIE HU30TEPMBL.
[lepecbinennsiii map. Ileperperas >xuakocts. BHyTpeHHss »Heprus
peabHOTO rasa.

Tema 15.
Kunkxoctu

Kunkoctu. OcoOEHHOCTHM CTPOGHHS W TEIUIOBOTO JIBH)KEHHS
KHJIKOCTEH. [ToBepxHOCTHOE HaTsDKEHHE, KO3 PHUIUEHT
MOBEpXHOCTHOTO HaTshkeHus. @opmyna Jlammaca. KpaeBole 3ddekTsl,
CMayHMBaHUE ¥ HECMAYHBaHHE, KATHJUIIPHOCTB.

Tema 16.

®azoBrie
IIepEXO/IbI.
SIBnenus nepeHoca

dazoBsie mepexonbl. [lonstue ¢aspr. Pazosrie nepexonst I u I pona.
CkpsITas TemioTa ¢a3oBoro mepexoja. JluarpaMma cOCTOSIHUM, TpoiHas
Touka. YpaBHeHue Kiamelipona-Knaysuyca. SIBneHus mepeHoca.
OneMeHTapHas Teopus U oblee ypaBHEHUE MIPOLECCOB IEpeHOca B rasax.
Iuddy3us, BHyTpeHHee TpeHHE, TEIIONMPOBOAHOCTh. 3akoHbI DuKa,
Helotona, Qypbe.

Moay.s 2

IlopsaaxoBbIii
HOMep M TeMa

KpaTtkoe conep:kanue TeMbl

CooepircamensHblii Modys 1

Tema 1.

Onektpuyeckue 3apsapl. 3akoH KynoHa. DnekTpudeckoe Ioje,

DNeKTpoCcTaTH4ecKoe | HalpsDKeHHOCTh  mois.  Teopema T'aycca s Bektopa  E.

II0JIE B BaKyyM¢€

[ToreHUManbHOCTh 3NEKTPHYECKOro mois. TeopemMa O UMPKYJISLUU
Bekropa E. Ilorenmman. CBs3p NoTeHIMaTa C HaMPSOKEHHOCTHIO.
CuioBpele TUHUHU. JIMIOJIb BO BHELTHEM II0JIE.

Tema 2.
[IpoBonHUKH B
3JIEKTPUYECKOM I0JIe

[TpOBOIHHKH B 3IIEKTPUIECKOM I10JIEe. DneKTpudecKkas uHaykuus. [lose
BHYTPH IIPOBOJHHKA. YCJIOBHE PABHOBECHsS 3apsOB Ha IPOBOHHUKE.
OKpaHHpOBaHHE. JIEKTPOEMKOCTh  OTHAEJICHHOTO IPOBOJHHKA W
KOHJIEHCaTopa. EmkocTh Garapeu KOHJICHCAaTOpPOB TIpH
HOCJIEIOBATEIHHOM U [TapaUIEIbHOM COSAUHEHUH.

Tema 3.

OnexTpuyeckoe Imosie B muaieKrpuke. [lomsgpusamus ausnexTpuka

SHCKTpI/I‘-IeCKOC I1oJic HOJUIpHI:IC U HENOJIAPHBIC JUIJICKTPUKH. HOJUIpI’BOBaHHOCTL. TeopeMa

B JUIJICKTPHKE

laycca s BekTOpa moyisipu3oBaHHOCTH. Teopema ['aycca s BekTOpa
D. Csa3p mexnay Bektopamu E u D. Jlusnexktpuyeckas npoHHIIaEMOCTb.
CerHeToaNeKTPUKY. DHEPTUsS CUCTEMBI 3apsoB. DHEprus 3apsKeHHOTO
KOHJIEHCATOPa U DJIEKTPUYECKOTO MOJIs. DHEPrHsl dJEKTPUIECKOTO MO B
JIMDJIEKTPHKE.
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Tema 4.
TlocTossHHBIHM
3eKTPUUECKH TOK

Onexktpudeckmii Tok. Cuia, IUIOTHOCTH ToKa. 3akoHbl Oma s
omHOpoaHOro  ydactka 1end. CONpOTHUBIEHHE  INPOBOIHMKOB.
OnexTpoaBwXKylas cuna. 3akoH OMa i1 HEOJHOPOIHOTO y4acTKa LENH,
s 3aMkHyToM 1enmu. 3akoH Jxoynsa-Jlenna. ComnportuBneHue
MIPOBOJHUKOB IIPU NapaJJIEIbHOM U I0CIEeI0BAaTEIbHOM COETUHEHNH.

[TpaBuna Kupxroda.

Tema 5.
MargutHoe 1mojie B
BaKyyme

Cunsl, JeiicTByIOmKe Ha ABMXKYUIHECS 3apsAbl B MarHUTHOM IIOJIE.
®opmyna Jlopenna. 3akoH Ammepa. MarHuTHOe IOJ€ 3JIEMEHTa TOKa.
3akoH buo-CaBapa-Jlannaca. Cuna B3auMoOAeHCTBHS TMapaJIeNbHBIX
TokOB. Teopema ['aycca nns BekTopa MarHUTHOW MHAyKIMH. TeopeMa o
nupKynsanuu Bexkropa B. Ilone npsmoro Toka, mose coyneHouna. Koutyp ¢
TOKOM B MarHUTHOM T1one. MarHuTHelf MomeHT. PabGora mnpu
IepeMeNIeHUH KOHTYpa € TOKOM B MarHUTHOM 1oJie. MarHUTHBIH IOTOK.

Tema 6.
MarautHoe mnone B
BEIIECTBE

Hamaruu4eHHOCTh BellecTBa. TOKM HaMarHHYHMBaHHS. Teopema o
IUPKYJIAIMA HAMAarHMYEHHOCTH B BemecTBe. TeopeMa O IMPKYJIAMH
HaNpsDKEHHOCTH  MArHUTHOTO MOy, MarHutHas — IIPOHHI[AEMOCTb.
MarnetuaM aromoB. Jlua- u mnapamarHeTukd. DeppoMarHeTHKH.
MarHuTHas SHeprus Toka. JHEPrus MarHUTHOTO TIOJIS.

Tema 7. OnexTpomarHuTHas HHAyKUusA. 3akoH @apazes. IIpasuno Jlenna.

OnekTpoMarHuTHass | 3aKOH OAJIEKTPOMarHUTHOM HMHIOyKIMM B auddepeHnaibHOl  (opMe.

HHAYKIHS Cucrema ypaBHeHUH MakcBeiia [y Bakyyma. SIBleHre cCaMOMHTyKITHH.
WunykTBHOCTH. MHOYKTHBHOCTH COJICHOMA.

Tema 8. KonebarenbHblii KoHTYp. CBOGOAHBIE HE3aTyXaloMKe M 3aTyXaroIlue

OJeKTpOMarHuTHbIE | 3JIEKTPOMarHUTHBIE KosiebaHus. BrinyxneHnHble KonebaHusl.

KoJIeOaHHu4. [lepemennsii Tok. 3akoH OMa [ans mepeMeHHOTro Toka. VIMmenaHc.

IlepeMeHHBIN TOK

MOIJ.[HOCTI:, BBIACIIAIOMIAACA B IEMH IICPEMCHHOI'O TOKaA.

Moayas 3

IHopsiakoBslii
HOMEp H TeMa

KpaTtkoe coaep:xanue TeMbl

CooepircamenvHulii Modye 1

Tema 1
OcHOBHI (OTOMETPUHU

PasButue ontuku OcHOBH poToMeTpuun. CBeTOBO# oTOK. CHila CBeTa.
OcgeniénHocts. CBETUMOCTD U ApKOCTh. CBoMicTBa cBeTa. OmpeneneHue
CKOpOCTH cBeTa. AcTpoHOMHYecKuii metoa. JlaboparopHble METOMIbI

Tema 2 ['eomeTpuueckas ontuka. CBeToBas BOJIHA, €€ OCHOBHBIE CBOHCTBa U

I'eometpuueckas xapakTepucTuku. OCHOBHBIE 3aKOHBI TE€OMETPUYECKON ONTHKH. XOJI

OIITHKA nydeit B mpusme. JIun3bl. Xon syueil B nuH3e. @opMyia TOHKOH JIMH3HL
[TocTtpoenne u3oOpaxkeHuit B nuH3ax. Hemoctatku nuu3 OnTHuYecKue
npubopsl. 3epkaina. [Inockoe 3epkano. Chepuueckoe 3epkaio

Tema 3 BonHoBas omntuka. YpaBHeHue MakcBemna. Teopema [aycca mis

DNeKTpOMarHuTHBIE | aNeKkTpudeckoro mnond. Teopema I'aycca [y MarHHUTHOTO —IIOJS.

BOJIHBI [upkynsuus  BEKTOpa  HaNpsHXEHHOCTH  JNEKTPUYECKOro  IIOJs.

[{upkynsanus BeKTOpa UHAYKIMHM MarHUTHOTO Moy, TOK CMeIIeHHs.
BuxpeBoe snektpuueckoe mone. CucreMa ypaBHeHUH Makcsesa.
ONeKTpOMarHUTHHIE BOJHBL. YpPaBHEHHE OJIEKTPOMAarHUTHOH BOJIHBL
Bo3HukHOBeHHE U pacnpocTpaHeHue BoJH. Crosuue BoONHBL Bekrtop
YMmoa-Iloiintunra. Knaccuueckas snekTpoAMHamMuKa U TpaHHUIBI €€

IIPUMEHEHHUS. Cnoxenue Kojie0aHuil. Cnoxenue B3aUMHO
NEePIEeHANKYISIpHBIX ~ KoneOanu#i. CnoxeHue KoneGaHHM  OTHOTO
HanpasieHus. ['pynmoBas ckopocTb. OTpaxeHHEe W IpeIoMIICHHE

OJICKTPOMAarHuTHBIX BOJIH Ha TpaHUNC OBYX IOHUIJICKTPUUYCCKHUX CpeEa.




®opmyisl Ppenend

Tema 4
CeeToBast BOJIHA

CaeroBas BoiHa. OTpakeHHUe U IIPEIOMIICHUE CBETa.

Tema 5 HuTtepdepeniius CBeTA. JByxmydeBas UHTepGEepeHLIHs.

WuTepdepenius Hutepdepennus 1rockux BojH. MHTepdepeHIUs B TOHKUX IIICHKaX.

CBETa ITnockomapannensHas 1macTUHKa. [ImacTHHKa nepeMeHHOW TOJIMUHEL.
Koneita  HrerooToHa.  MHoronyueBas  uHTepdepeHnus. MeToasl
HaOmoieHNs HHTEepdepeHIIun

Tema 6 Hudpakuus ceta. IIpunnun [roiirenca-®Openens. 3oHbr DpeHens.

Hudpakuus ceera

['paduueckoe BBIMUCIEHHE aMIUIUTYIbl pPe3yJbTUPYIOLIETO KoseOaHus
(Meton BeKTOpHBIX auarpamm) Judpakuus PpeHens Ha MPOCTEHIIMX
nperpanax. Judpaxkuus Ha KpyrioMm aucke udpaxiuus Ha OTBEpCTHH
Judpakuus IUIOCKMX BOJH Ha  HOJMYIJIOCKOCTH  (audpakiius
®paynrodepa). Judpakuus Ha Kparo IPAMOJIMHEHHOTO
OJlyOECKOHEYHOro 9KpaHa Jludpakuus IDJIOCKHMX BOJH Ha IIEIH
(nudppaxuus OpayHrodepa). JudpakuuoHHsie pemetki. CreKTpaibHbIE
XapaKTEPUCTUKU PEHIETKH

Tema 7
Jucnepcus csera

I[chepcml CBETA. BJIeKTpOHHaSI CBETa.

ITormomenue u pacCcCuBaHUC CBCTA.

TEOPUS  JUCIIEPCHHU

CodepacamenvHolii M00y1b 2

Tema 8
Biaumoneitctsue
CBETA C BEIIECTBOM

[Nonspuzauusa cBeTa. Buapl NOJIpH3aliME, CTENEHb NOJSPU3ALMU.
[Tonspuzaropsl, 3akoH Maimoca. [longpusanus cBera npu OTPaXXEHHUU U
IpENIOMJICHUH, 3aKoH bproctepa. JIBoHHOE Jy4eNpeNoOMIICHHE MPH
MIPOXOXKACHUU CBETa 4Yepe3 aHU30TPONHYyI cpeny. MckyccTBeHHas
aHU30TPONUSA M [ABOHHOE JIydyemnpeloMiIeHue. BpalieHue MIoCKOCTH
NOJIIpU3allid B OINTHYECKM AaKTUBHBIX cpenax. Jlucmepcus cBera.
HopmanbHas 1 aHoMaiibHas qucnepeus. [lorsomienre u paccesiHue CBeTa.

Tema 9
TenoBoe u3nyyeHue

TemnoBoe u3irydeHue. 3aKOHBI U3TYHEHHUS aOCOIOTHO YEPHOTO Tena:
Kupxrogpa. 3axoH cmemenus Buna. 3akon Credana-bonpumana.
Kinaccuueckas u kBaHToBas Teopus usnydyeHuit. opmyna [Inanka.

®oroaddexr. Paborer CroneroBa. @opmyna JiiHinTeliHa. POTOHBL
JlaBnenue ceera. Pabotel JleGeneBa

Tema 10 KopnyckynspHo BOJTHOBOR Qyanu3M CBETa U MUKpodacTHIl. [umoresa

OcHoBBl KBaHTOBOI#t | Ae-bpoitng. Ilpunuwn HeompeneneHHocTH ['eiizeHOepra. AToMHas

MEXaHUKH ¢uzuka. CoctaB atroMHOro. Teopus aroma bopa. Onbir ®panka u ['epia.
Cnun. Henocrarku teopun bopa. BoJIHOBEIE cBOMCTBA MHKPOYACTHII.
CootHoleHre HeompenaeneHHocTH [eiizenbepra. OCHOBBI KBaHTOBOM
MeXaHUKH.

Tema 11 CrnektpanpHplii  aHamu3. CHEKTpbl  HCIYCKaHUS M CIEKTPHI

CrnieKkTpaJibHBII noryomenus. Buasl cnekTpoB. DHeprus MoseKyir. Buasl MoIeKyIapHBIX

aHaJIM3 CIIEKTPOB. DHEprus KonebaHui. DHeprus BpaleHHus MOJIEKYJIbI

Kypc mucuummmesl "Ousuka" IIpegycMaTpuBaeT clieAyiomue (opMbBl OpraHH3aiuH
yueOHOTO Iporecca: JeKLIUH, J1abopaTOpHBIE 3aHATHs, CaMOCTOSTeNbHas paboTa CTyIeHTa.
Marepuai uzjgaraeTcs ¢ HCIOJIb30BaHUEM OOBICHUTENHHO-WLTIOCTPATUBHBIX, 3BPHCTUYECKUX U
HCCIIeIOBATENbCKAX METOJIOB IpenojJaBaHud. llpu mpoBeneHUW JeKUMH I oOCYyXAeHUs
MaTepuajga INHPOKO HCHONB3YIOTCS MYJIbTUMEIUIHBIE Ipe3eHTallud, aHUMAIHWH, a TaKxkKe
pa3gaTovHble MaTepUallbl.

B yueOGHOM Tmpolecce IIMPOKO IPHUMEHSIOTCS aKTUBHBIE M HHTEPAaKTUBHBIE (HOPMBI
IpOBENeHUs 3aHATHI (pa300p KOHKPETHBIX CHUTyallMi, NUCKYCCHs, IOJIEMKKA), BHeayIUTOpHAas
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camocTosTeIbHas paboTa, OaIBHO-pEHTHHIOBAas CHCTEMAa OLIEHKH YCIIEBAEMOCTH, JIMYHOCTHO-
OpHEHTHPOBAHHOE 00yUeHHE, IpobIeMHOe 00yUYeHHE, OI0UHO-MOTyIbHOE O0yUYeHHe.

CamocrosiTenbHass paboTa CTYAEHTOB IIPEeLyCMaTpUBaeT IIOJrOTOBKY K JIaGOpaTOpHBIM
3aHATHUSM, U3ydeHHe yueOHOM U METOAUYECKOH JIUTepaTyphl, COCTaBlIeHHE KOHCIIEKTOB, U3YUYEHHE
npubOpOoB U 00OPYHOBaHHUS, MPOBEJEHUE 3KCIIEPUMEHTa, 00paboTKy IOJy4YE€HHBIX Pe3yJIbTaTOB,
aHaJIU3 MOJIYYEHHBIX Pe3yJIbTaTOB.

TemaTnyeckuii ian

Moayas 1
KosnuecTBo yacoB
3aouyHas ¢opma
Ounas ¢popma o0yuenus obyuenns
B T.4 B T.4.
Ha3zBanus confpmaTenbnblx o g 4 i = of g 4 B} 5
MoOayJieH 1 TEM g < § §§§§§§ E §§gé§§
2| 2| g §/29FY 4 2/ £ g8
AL R LR
SEERE SI-IER -
CooeportcamenvHulii MoOy1bl
Tema 1. Kunematuka 12 | 2 6| 4
Tema 2. Bunap! n1BHXKEHUS 10 | 2 21 6
Tema 3. [lunamuka 10 | 2 2] 6
Tema 4. Bunpl cun 10 | 2 2|1 6
Tema 5. Pabora ¥ 3HEprus 10 | 2 21 6
Tema 6. KunemaTnka v JUHAMHKA 12| 2 4| 6
TBEPJIOTO TeJa
Tema 7. MexaHnuka XHAKOCTEH U 8 2 6
razoB
Tema 8. Mexannueckue KojaeOaHus 9 2 7
¥ BOJIHBI
Hmozo 81|16 | |18] 47
no cooepcamenbHomy mooyaio 1
CooeprrcamenvHblil MoOynb 2
Tema 9.0OcuoBel MKT 10 | 2 4 | 4
Temal0.TepMoavHaMuUKa 10 | 2 2| 6
Tema 11.Cratuctideckas gusnuxa 10 | 2 2] 6
Tema 12. Pacnipenenenue
9 2 7
MakcBsenia.
Tema 13. 11 Hayamo
9 2 7
TEPMOJMHAMUKHU. DHTPOIHUS
Tema 14. Peanbuble ra3nl 9 2 7
Tema 15. XXungxoctn 10 | 2 8
Tema 16. ®azoBbie EPEXOIBI. 14| 2 61 6
SIBneHus nepeHoca
Hmozo 81 | 16 | |14/ 51
no codepicamenbHOMy M0OOYJ0 2
Bcezo uacos no mooynio 1 162 | 32 32 (98
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MoayJn 2
KosuvecTBo yacos
Oynas popma oGyueHust 3aounas ¢popma obyueHnus
B T.4. B T.4.
HazBanus ol ol m o ol =
- S 3| B o2 S| 2 B « A
cofepIKATeIbHBIX MOy 1€t o < | ¥ E|s 854 o =« % Tl 5 8§ d
= @ = @]
¥ TeM 5| E| 8 5885458 E| 8| Blggd
Q = 5l &l o @ Q = = E|l & & fe
=| E|E E|§5E%1° | E| Elc8E¢
18 8|gd8Y | T £ 8le§Eq
ol & 5 oo o '8 5 =
FloBE| o |= = Bl o =
Cooeporcamenvuutii Mooy 1
Tema 1.
DnexTpocrarnyeckoe noe B | 20 6 6 8
BaKyyMe
Tema 2. IIpoBoHUKY B
POBOA 15 | 4 3|8
3JIEKTPUYECKOM TIOJIe
Tema 3. DIEKTpHAYECKOE 15 4 3 g
II0JIE B IUIJIEKTPUKE
Tema 4. TlocTossHHBIH
. 24 4 8 | 12
QJEKTPUYECKHI TOK
Tema 5. MarauTHOe 1ioJie B
24 4 8 | 12
BaKyyMe
Tema 6. MarauTHoe 1oJie B
14 4 2 8
BEIIECTBE
Tema 7. SneKTpoMarHuTHas
P 14 | 4 2 | 8
HHIYKIHS
Tema 8. DnexTpoMarHUTHEIE
konebanus. IlepeMeHHbIi 18 6 4 8
TOK
Hmozo no mooynio 2 144 | 36 36 | 72
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Mopyas 3

KosuvecTBo 4acon

Ounas ¢popma o6yueHnst

3aouHas ¢popma o6yueHUst

B T.4. B T.4.
H ol L & e Qo o p T
asnal;lf:)s; cofepiKaTe b HBIX . AR 5 o o 2| 2 % @ % .
yJ€n U TEM = = V| ol = 9 il = O al & o &
8| BE| 2| olrvg B3| 8 E 9 o'l R B8
2| €| E| 5§28 5€| 8 2| E| €12 =%
s| BE| & 5 9 8 & 5| 8| &85 94 9
= g 8lsg g3 S5 812883
5 g[8 & - IENE
CooepacamenbHolii Mooyb 1
Tema 1. OcHOBBI 14| 2 2| 10
(boTromeTpun
Tema 2. I'eomeTpuyeckast 2 | 4 3 | 10
OITHKA
Tema 3. DnexTpoMarHuTHEIE 14 | 4 10
BOJIHBI
Tema 4. CeToBas BoJIHA 16 | 2 4 | 10
Tema 5. atepdepeHuns 2 | 3 4| 10
CBeTa
Tema 6. [ludpakuus cera 29 | 8 8 |13
Hmozo
no cooepicamenbHOMy 117 | 28 26| 63
Mmooy 1
CooepitcamenvHuliit M0Oyib 2
Tema 7. [lucniepcus cBeTa 16 | 4 2110
Tema 8. BzaumoeiicTBrE 18 | 6 > 1 10
CBETa C BEUIECTBOM
Tema 9. TennoBoe uznyyenue | 16 | 4 2| 10
Tema 10. OcHOBEI KBaHTOBOI 2% | 6 2| 13
MEXaHUKH
Tema 11. CueKkTpabHBIH 23| 6 2| 15
aHaIN3
Hmozo
no cooepicamebHOMy 99 | 26 10| 63
Mmooyno 1
Hmozo no mooyaw 3 216 | 54 36| 126
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5. METOAUWYECKHUE PEKOMEHIAIIAU UL ITIPOBEAEHUSA
JIEKITMOHHBIX, IPAKTUYECKUX U JIABOPATOPHBIX 3AHATHUUN

Tembl JTIeKIIMOHHDBIX 3aHIATHIH

Ne Konuuecmeo
wn Has3zeanue memoi w1Co8
Mooyns 1
CooepircamenvHulii mooyas 1
1. |Kunemartuka 2
2. |Bunsl ABHMKECHUS 2
3. |[Iunammka 2
4. |Bunsl cun 2
5. |Pabora u sHeprus 2
6. |KuHemaTuka ¥ IMHAMMKa TBEPAOTO Tena 2
7. |MexaHuKa XHAKOCTEH U ra30B 2
8. |Mexanuueckue KoyieOaHUs U BOJIHBI 2
Cooeprcamenvusiii Mooyab 2
9. [OcuHoBel MKT 2
10. [TepmommHamuka 2
11. |Cratuctuyeckas ¢pu3uka 2
12. |PacnpeneneHue MakcBsena. 2
13. |Il Hayamo TepMOJUHAMUKHU. DHTPONHUS 2
14. |PeanpHbIe ra3sl 2
15. PKugkoctu 2
16. |®a3oBbie nepexonbl. SBieHUs IepeHoca 2
Mooyns 2
Cooeporcamenvhutii Mooyas 1
17. [3nexTpocTaTUyecKOeE IOJIE B BAKyyMe 6
18. [[IpoBOOHUKH B 3JIEKTPUIECKOM II0JIE 4
19. [DnexTpuyeckoe noje B IUIIEKTPUKE 4
20. [[TocTOSIHHBIHM 3JIEKTPUYECKUAN TOK 4
21. |MarHuTHOE I0J€ B BaKyyMe 4
22. |MarauTHOE I0JI€ B BELIECTBE 4
23. [DnexTpoMarHUTHAs UHIYKIIUS 4
24. |OnexTpoMarHuTHBIE KojeOaHus. llepeMeHHBI TOK 6
Mooyns 3
CooepacamensHolii Modyns 1
25. |OcHoOBHI hOTOMETPUHU 2
26. |['eomeTpuyeckas OITHKa 4
27. [27eKTpoMarHUTHBIE BOJIHBI 4
28. |CseroBas BoiHA 2
29. [HAnaTepdepeHuns cBeTa 8
30. [Iudpakmus cera 8
CooepitcamenvHoiit M0Oyb 2
31. |ducnepcus cBera 4
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32. [B3auMojaeiCcTBHE CBETA C BELIECTBOM 6
33. |TennoBoe U3Iy4YeHHE 4
34. |OCHOBBI KBaHTOBOI MEXaHUKH 6
35. |CoekTpanibHblil aHAIN3 6
BCEI'O 122
Tembl 1a00paTOPHBIX 3aHATHIA
No Konuuecmeo
wn Has3zearue memoi wacos
Mooyns 1
1. BBognoe 3austue «Pa3znen Mexanuka, MonekynsapHas ¢puzuka» 2
2. «[lorpeninocty ¢puznyueckrx u3Mepenuii. IamepurenbHbIi 4
MIPaKTUKYM»
3. «/3yueHne 3aKOHOB KHHEMATUKU U JUHAMHUKY IOCTYNATEILHOTO 4
JIBHDKEHUSI»
4. «[IpoBepka 3aKoHa COXpaHEHUS MOMEHTA UMITYJIHCa» 4
5. «ITpoBepka Teopemsl I toiirenca — [lreifinepa» 4
6. «Ompenenenye yHUBEpCaANbHOM ra30BOM IOCTOSHHON 4
7. «Ompenenenue nokasarens aguadaTel BO3gyxa» 4
8. «OrnpenencHue KodpPUIMEHTa BI3KOCTH BO3yXa METOJIOM 4
[lyazeitnsn
9. Hrorosoe 3aHsATHE 2
Mooyns 2
10. Broanoe 3ansatue «Pa3nen DyieKTpuyecTBOY 2
11. «HM3y4eHre OCHOBHBIX 3aKOHOB 3JIEKTPOCTATUKH» 6
12. «M3yuenne 1abopaTOpHOTO H3MEPHUTEIBHOTO CTEHA, H3MEPEHHE TOKA )
U HaIpsHKCHUS»
13. «M3yyeHne 3aKOHOB IIOCTOSTHHOTO TOKa» 2
14. «IIpoBepka 3axkoHa OMa [171s ydacTKa IeIIn» 4
15. Koutponbnas padora 2
16. «/I3y4yeHrne OCHOBHBIX 3aKOHOB MAarHUTHOTO TOJISD) 6
17. «H3ydyeHrne MarHuTHOIO I10JIS1 COJIEHOM Ay 4
18. «/3ydeHne cBOOOIHBIX KOoIeOaHUM» 4
19. HroroBoe 3aHATHE 2
20. Mooyns 3
21. Beoguoe 3ansatue «Pa3nen Onrukay 2
22. «OmpeneneHne GOKYCHOTO PacCTOSHUS COOMPArOIIeH JTMH3BI» 4
23. «Omnpenenenne noka3aTens MIPEJIOMICHHS CTEKIIay 4
24. «H3yuyenue xonen HeroToHay 4
25. KoutponsHas pabora 4
26. «W3yuenne nudpakiuoHHON peIIETKI» 4
27. «Tudpaxius @payHrodepa Ha IETH) 4
28. «HM3yueHne nonsipusaliii CBETa» 4
29. «M3yueHue sBJIeHUS BpallleHUs INIOCKOCTH ITOJIPU3AllUU CBETa) 4
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30. HTtoroBoe 3aHATHE 2
31. Bcero mo moay.iro 3 36
BCEI'O 104
6. METOAWYECKHUE PEKOMEHIAIIUY 1TO OPTAHU3ALIAN
CAMOCTOSATEJIBHOU PABOTHI CTYAEHTOB
Oprannsanus caMocTosTe/IbHOH padoThl CTYAeHTOB
Ne H Konuuecmeo
i azeanue memol 4acos
Mooyne 1
CooepacamenvHulii MoOyb 1
1. |Kunematuka 4
2. |Bunel nBUXeHUs 6
3. |[lunamuka 6
4. |Bugsl cun 6
5. |Pabora u 3Heprus 6
6. [KunmemaTuka u qUHAMUKa TBEPJOTO Tesa 6
7. |MexaHuKa XUIKOCTEH U ra3oB 6
8. [Mexanudeckue koneOaHus ¥ BOTHBI 7
CooeprcamenvHblii MoOy1b 2
9. [OcHoBbl MKT 4
10. |Tepmommnamuka 6
11. [Craructuyeckas pusuka 6
12. [Pacupenenenue Makcgesia. 7
13. [l Haya;mo TepMOIUHAMUKH. DHTPOIIHS 7
14. |PeanbHbie rassl 7
15. PKunkoctu 8
16. |Da3oBbie mepexobl. SIBIeHM IEpeHOCa 6
Mooyaw 2
Cooepacamenvhblii modyas 1
1. [3nexTpocTaTHyecKoe MOoJie B BAKyyMe 8
2. [[IpoBOIHUKH B 3JIEKTPUYECKOM II0JIE 8
3. |9nexTpuueckoe noje B JUITEKTPUKE 8
4. |[locTOSHHBINA 3JIEKTPUYECKHUH TOK 12
5. |MarHuTHOE 10JIe B BaKyyMe 12
6. [MarauTHOE 110JIE B BEILIECTBE 8
7. [OnexTpomMarHuTHas MHIYKLHUS 8
8. [OnmextpoMaruuTHble KojeOaHus. [lepeMeHHBIi TOK 8
Mooyns 3
Cooepicamenvrotii Mooyns 1
1. |OcHoBHI hoTOMETPHUHU 10
2. [eoMeTrpuueckasi onTHKA 10




15

3. |9nexTpoMarHUTHBIE BOJIHBI 10
4. |CseroBas BOJIHA 10
5. |[AnTepdepeHmus ceera 10
6. |dudpaxuus ceeta 13
CooepocamensHovlii MoOy1b 2
7. |ducnepcus cBera 12
8. [B3ammozeicTBHE CBETaA C BEMIECTBOM 12
9. [TemnoBoe u3nyueHue 12
10. |OcHOBBI KBaHTOBOM MEXaHUKH 12
11. |CrnexTpajbHblil aHAIN3 15
BCEI'O 296
7. AHAUBUIYAJIBHBIE 3AJAHUSA
(He npedycmompenvl yuebHbIM NAAHOM)
8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIMA
1. B 4éM COCTOMT MEXaHWYECKOE ABIKEHUE?
2. Yro Takoe cucteMa orcuéra?
3.  Kak popmynupyercs oCHOBHas 3a/1a4a MEXaHUKU?
4.  C noMourpio KakKuX BUAOB JABWXEHHS MOXKHO NPEICTAaBUTh JIFO00E IBIKEHHE TBEPIOTO Tena?
5. Kakoe nBuxeHHE Ha3bIBAIOT IIOCTYNATEIbHBIM?
6.  Kakoe aBmxeHHe Ha3bIBAIOT BpalaTeIbHbIM ?
7. Uro Takoe TpaeKTOpHUS ABHXKEHHS?
8.  Kakumu croco6aMu MOXKHO 3aJaTh ABH)KEHUE TOYKU?
9. B 4ém cMBICT NOHATUH IIyTH H IIepeMeIeHus?
10. UYemy paBeH BEKTOp IOJHOTO YCKOPEHHS MPU ABMKEHUU TOYKH 110 KPUBOJIMHEHHOM
TPaeKTOPHH?
11. Kak onpeaenuTh MOIYJIb MMOJTHOTO YCKopeHus? Uto Brl 3HaeTe PO TaHTEHIMAILHOE
yckopenue? HopmansHOe yckopeHue?
12. Yemy paBHO cpelnHee 3Ha4€HUE CKOPOCTH? Y CKOpeHHs? MrHOBEHHOE 3HAYEHUE CKOPOCTH?
YckopeHus?
13. Kaxkue nmapamMeTpsl XapaKTEpU3yIOT ABMKCHHE IO OKPY>KHOCTH?
14. Kak onmpenenuTs yrioBy0 CKOPOCTh BpallleHUsI MaTepHaIbHON TOUKH ?
15. Kak onpenensercs yriioBOe YCKOPEHHE IIpU HEPaBHOMEPHOM BpALEHHH, Ky 1a HallpaBJIeH ero
BEKTOp?
16. KakoBa CBsI3b MEXIy TAHTCHIIMAIBHBIM YCKOPEHUEM U YTJIOBBIM?
17. Kakoe gBH)Xe€HHE Ha3bIBAIOT paBHOMEPHBIM MIPSIMOIMHERHBIM 7
18. Kak BoINAaaT rpauKu CKOPOCTH Y NEPEMEILEHUS V11 pPABHOMEPHOT'O IIPSIMOJIMHEHHOTO
JIBIDKEHUSA?
19. Kaxkoe ABHKEHHE HA3bIBAIOT pABHOYCKOPEHHBIM ITPSIMOUHERHBIM?
20. Kak ompenenutb CKOPOCTh IPH PaBHOYCKOPEHHOM MPAMOIMHERHOM JBUXKECHUU?
21. Kak BeIrnaasT rpa¢MKH CKOPOCTH U IIEpEMEILEHUS I paBHOIIEPEMEHHOTO MPSIMOIUHEHHOr0
JIBUKEHUSI?
22. Yro Takoe mepuo.] BpalaTeabHOro ABMXKEHUS?
23. Kakoe nBmxeHHe Ha3bIBalOT PaBHOMEPHBIM BpaILlaTeIbHBIM 7
24. Kakwue cucTeMBbl 0TCYETa HA3bIBAIOTCA HHEPIUAIbHEIMU? [IpUBeIUTE MPUMEPEI TAKUX CHCTEM.
25.  Yro Takoe uHepIus Tena’?



26.
27.
28.
29.
30.
31.

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62.

63.

64.
65.
66.
67.
68.
69.
70.
71.

16

Kakue BuabI CHII M3BECTHHI B pu3rke? Kakue BUIIBI CHIT pacCMaTPUBAIOTCS B MEXaHUKE?
Yro Ha3BIBAIOT YpaBHEHUEM JIBUKECHUS MaTepHAIbHON TOUKU?

Kax ¢popmymnupyercs [ 3akon Hetotona?

Yro Takoe macca Tena?

Kak ¢hopmymaupyercs 11 3akon Hetotona?

UYTo Takoe UMITYJIbC CUMBL, UMITyIbC MaTepuanbHoi Touku? Kak popmynupyercs I 3akon
HproTOHA ¢ UCNIOTB30BAaHUEM 3TUX BEIUUUU?

Kak ¢popmynupyercs 11l 3akoH Herotona?

Kak popmynupyercs 3ak0H COXpaHEHHS UMITyJIbca?

Yro Takoe IIEHTp Macc Tela (CHCTEMBI MaTepHallbHBIX To4YeK)? Kak HaxoaITcss KOOpAHATHI
IIeHTpa mMacc?

Kakwue BuzbI TpeHUs CYyLIECTBYIOT B IIpUpoJe?

Kakue Bunb! negopmanuii cymectByrot? IIpuBenure npuMepsl.

KaxoBa npupoaa cun ynpyroctu?

Kak popmymupyercs 3akon I'yka?

Kak ¢popmynmupyercs 3aK0H BCEMUPHOTO TATOTEHUS AJIS [BYX MaTepHAIbHBIX TOYEK?

Yro Takoe cuna TspkecTH? Bec Tena?

Kaxk Be1uucnsercst paboTta Cuibl, IOCTOSHHON BO BpEMEHHU B U3MEHSIONIEHCS BO BpeMEHH?
Yrto Takoe KHHETHYECKas SJHEPIUs MaTepuaabHOM TOUuKU? CUCTEMBI MaTEPHATBHBIX TOYEK?
Yrto Takoe MOTEHIIUATIbHAS JHEPTHs?

Kaxue cunsl Ha3pIBarOTCs KOHCEpBAaTUBHBIMU? YeM ompezenseTcs paboTa stux cun? Yemy
OHa paBHA Ha 3aMKHYTOH TPaeKTOPHH?

YeMy paBHa IOTEHIMAIbHAs SHEPTUs Tejla, MOJHATOro Hall 3eMEH?

Yemy paBHa OTEHIUANBHAS SHEPTHS YIPYTO AedOPMUPOBAHHOMN NPYKUHBI?

Kak ¢popmynupyeTtcs 3aKoH COXpaHEHHs SHEPTUH?

Kak ¢opmynupyercs 3ak0OH COXpaHEHHsI MEXaHUYECKOH 3Hepruu?

Kakoii ynap Ha3pBaroT abCOMIOTHO HEYITPYTUM?

VYcnoBue paBHOBECHS MEXAHUYECKOW CUCTEMBI.

Yro Takoe ycTOHUYMBOE, HEYCTOHYMBOE, He3pa3InyHOe paBHOBECHE?

Kakoe aBrxeHue TBEpAOro Teja Ha3bIBAIOT IIOCTYMATENbHBIM, BpallaTeIbHbIM ?

UTo Ha3BIBalOT MOMEHTOM CHUJIBI OTHOCUTEIBHO OCH?

Yrto Ha3pIBAIOT MOMEHTOM MHEPITUHN ?

Coopmynupyiite Teopemy I'toiirenca-Illteitnepa.

3anuiuTe OCHOBHOE YpaBHEHHE NMHAMMKH JJIS BpaIlaTeIbHOTO IBHXXEHUS TBEPIOTO TEa.
Yro Ha3BIBaIOT MOMEHTOM UMITYJIbCa OTHOCUTEIBHO OCH?

Cdopmynupyiite 3aK0H COXpaHEHHSI MOMEHTA UMITYJbCa.

Kakue npotieccel Ha3bIBalOTCs EpUOAUYECKUMH? YTO Takoe mepuom?

Kakue xone6anus Ha3pIBatOTCS rapMOHHYECKUMH? COOCTBEHHBIMHE?

Kak 3anmucsiBaetcs auddepeHnuanbHoe ypaBHEHHE HE3aTYXaIOMUX TaApMOHUIECKUX
Kojebanmit?

3anucaTh ypaBHEHHE TApMOHUYECKOTO KOJleOaHUs U 1aTh OIpeJIEIEHUE BCEX BEINYHH,
BXOJSIIMX B 3TO YpaBHEHUE.

Yro Takoe 3aTyxaHue KonebaHuil? 3anucars ypaBHEHHE 3aTyXalonux konebanuii. Haueptuth
MpUMEPHBIHA IpadUK TaKUX KoJaeOaHHiA.

Yro Takoe pe3oHanc? UeM onpenenseTcs OCTpOTa pe30HAHCHOTO MUKa?

Yro Takoe MaTeMaTudeckuil MasTHUK? 3anucath GopMyITy I Ieproaa KojieObaHui.

Yro takoe ¢puzndeckuii MagTHUK? 3amucats GOpMyITy A/ MEpHoIa KoaeOaHuis.

Yro Takoe BomHA?

3anucaTth ypaBHEHHUE IIOCKON TApMOHHYECKON BOJIHEL.

Yro Takoe MpoAoNbHbIE U ONEpEeYHBIE BOIHBI? IIpuMephl MPOAOIBHBIX U NOMEPEYHBIX BOJTH.
B kakux cpeiax MOTYT pacCIpOCTpPaHAThCA IIPOI0JIbHEIE BOIHEI? [lonepeyHbie BOJTHEI?

YTo Ha3pIBAIOT CTAllMOHAPHBIM TEUECHHEM?
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Yro Takoe JIMHUS TOKA?

Yro Takoe TpyOka TOKa?

3anucath ypaBHeHHE BepHYIUH A TOTOKa HAeanbHOU xuakoctu. Kak oHO untaercsa?
CyIecTBYET JIU CHJIa COIIPOTHBIICHUS IBHXKEHHUIO TEJ B UACATHHOMN )KUIKOCTU?
Kakoe TeueHHe KUAKOCTH Ha3bIBaIOT TaMUHAapHBIM? TypOyaeHTHBIM?

JlaBnenue cTonba KUIKOCTH.

3akoH Apxumena.

Kaxue cBoiicTBa Ten u3ydaeT TepMOAUHAMUKA?

Kaxoe cocTossHue cucTeMbl Ha3bIBaloT paBHOBECHBIM? HepaBHOBECHBIM ?

Uro Takoe oOpaTtumsie mpouecchl? Lluknuyeckue mpouecch?

Kakue ocHOBHBIE II0JIOXKEHUSI MOJIEKYJIIPHO-KMHETHYeCKOH Teopun? VX onbITHOE
IOATBEPKICHHUE.

Yro Takoe Temneparypa? Kak Mo)xHO H3MepUTh TeMIiepaTypy Tena?

Yro Takoe uaeanbHbIH raz?

3anummnTe ypaBHEHUE COCTOSIHUS UI€aIbHOTO rasa.

Kakx ¢popmymupyercs 3akoH JlansToHa?

Kakue mpouecchl Ha3bIBarOTCS OJIUTPOIINYECKUMU?

Kak onpenensiercs pabota raza rmpu u3MeHeHun oobema?

Bunsi TerioobmeHa.

UTo Ha3BIBAIOT KOJIMYECTBOM TEILIOTHI?

Kak ¢popmynupyercs I nauano TepmoanHaMuku?

Yro Takoe BHYTpPEHHsIA SHEprus tena?

Uto Takoe TeII0eMKOCTE Tena? Y AenbHas TeIIOeMKOCTh? MosipHas TeII0EMKOCTh?
Kak ompenensiercs TEIJIOEMKOCTE Ta3a IIPY H30XOPHUIECKOM MPOLECCe, IMIPH H300apuIecKom?
Kak cBs3ans!1 Mexay coO0H TEIIOEMKOCTE raza IMpu u300apuieckoM U H30XOPHIECKOM
mporieccax?

Kak onpenensercs pabora raza npu pa3jJd4HbIX IOJUTPONUYESCKHX TIporeccax?
YTo Takoe cTereHb CBOOOBI YACTUIIBI?

YeMy paBHa KHHETHYECKAsl SHEPTUS MHOTOATOMHOTO ra3a’?

3anumute pacnpenenacHue MakcBenna MOJIEKYI [10 CKOPOCTSIM.

Kak nmonyuuts pacnpenenenue bonsivana?

BriBenute 6apoMeTpHUECKyIO GOpMYITY.

Yro Takoe GpyHKIUS pacrpereaeHus?

UYro Takoe 3HTpONUA?

Yemy paBHO U3MEHEHHUE SHTPOIINH 3aMKHYTOH H30JIMPOBAHHON CHCTEMBI?
Cdopmymnupyiite Il Hayaso TepMOIUHAMUKHY.

Yro Takoe TertoBas MaliHa?

UYrto Takoe pa30MKHYTHIH M 3aMKHYTBIA ITUKIIBI?

Uro npexacrainser coboit nukin Kapao?

YeMy paBeH MaKCUMAaJbHBIA K.I1.JI. HACATBbHOW MaITUHBI?

Yemy paBeH K.I1.J. UJI€aTbHON TETJIOBOM MaIIUHbI?

KakoB cMBICIT TOCTOSHHBIX B ypaBHEHUH Ban-nep-Baanbsca?

Yro Takoe UCnapeHue, KUIIEHUE, YEM OHM OTJIMYAIOTCS APYT OT apyra?

OT KakuX YCJIOBUH 3aBUCUT UCIIAPEHUE U KUIIEHHE XKUIKOCTH?

Kakoii map Ha3bIBalOT HACHIILICHHBIM ?

UTto Takoe 3MEKTPUUICCKUl 3apsan?

Kak popmynupyercs 3akoH coxpaHeHHs 3apsaaa?

3anumure 3akoH KysoHa [uid AByX TOYEYHBIX 3apsA0B B BEKTOPHOU M CKaJSIpHOH (opMme.
Uto Takoe 3NIeKTpUUIECKOE 1oe?

Uro Takoe HapsHKEHHOCTD dJ1eKTpudeckoro nond? Kyna HanpasieH ee BeKTop?
B yem 3akiIrogaeTcs MPUHIUII CYTIEPIIO3ULIUU HIIEKTPUUECKUX TOJIeH?

YTo Takoe CUJIOBAs JTUHUS AJIEKTPOCTATUYECKOTO T10JIs, KAKOBO €€ HalpaBcHHE?
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YeMmy paBHaA HANMPsDKEHHOCTD NOJIS U KaK IPOXOAAT CUIIOBBIE JIMHUM TOYEYHOIO 3apsaaa?
Chopmynupyiite Teopemy Octporpanckoro-I'aycca.

Yo TaKoe INMEKTPHIECKOE CMEIIEHUE (BEKTOP NIEKTPHUIECKON HHIYKINY)?

YeMy paBHa paboTa CHJI 3JIEKTPHYECKOTO 10JI Ha OTpe3Ke MyTH?

Yro Takoe IMUPKYJIIHS BEKTOpa HAIIPSDKEHHOCTH 3JIEKTPUYECKOro IOJIS M YUeMY OHA paBHA I1o
3aMKHYTOMY KOHTYpy?

Kakoe mone Ha3pBalOT MOTEHIHUATBHEIM? J[OKaXXUTe, YTO MOJIEe IEHTPAIBHBIX CHJI SBJISETCS
HOTEHITHAIIBHBIM.

Kak onpenensercs MoTeHIHAM SIEKTPOCTATHYECKOTO IOJIS B JTaHHOM TOYKE MpOCTpaHCTBa?
YeMy paBeH NOTEHIMa] B MPOU3BOIBHOM TOUKE, CO3JAABAEMBI TOUYEYHBIM JJICKTPHUECKHAM
3apsaom?

KaxoBa cBs3b MEeXIy HAIPSXKEHHOCTBIO 3JIEKTPOCTATHYECKOTO TOJIS ¥ MTOTEHITHATIOM?

Kak pacnpenenstorcs 3apsasl Ha METAJUIMYECKOH IIOBEPXHOCTH CJIOXHON GopMBI?

UTo Takoe 3MeKTPOEMKOCTh YEAUHEHHOIO IIPOBOAHUKA?

BriBeute (opMyIy eMKOCTH IUIOCKOTO KOHAEHCAaTopa.

UYro Takoe 00BeMHas MIIOTHOCTh SHEPTUH JIEKTPUUECKOTO OIS ?

Kaxoii BenMunHOM XapaKTepU3yeTcs 3IeKTPUUECKOE 10JIe B AUIIEKTpUKe?

Kak cBs3anbsl Mexnay co0oil BEKTOpa 3JIEKTPUYECKOTO CMEMICHHS M HanpsHKEHHOCTH
3JIEKTPUYECKOTO IOJISI?

Yro Takoe BeKTOp MoydpH3auud audsiekTpuka? Kak OH cBf3aH € IOBEPXHOCTHOIM
IUIOTHOCTBIO "HaBENEHHBIX" 3ap4/0B Ha [UAJIEKTPUKE B IPOCTEHINEM Clydae IUIOCKOro
OECKOHEUHOT0 JUAJIEKTPUKA, IOMEIIEHHOT0 B OTHOPOIHOE T10JIe KOHIeHcaTopa?

Yro takoe Touka Kropu ceraerosnekrpuka? UTo MPOUCXOAUT B 3TO# TOUKe?

Yro Takoe 3neKTpuYecKuil TOK? UTO Ha3bIBalOT CUJIOH U IUIOTHOCTBIO TokKa? B deM oHH
U3MEPSIOTCA?

Kakue cuiibl MOTyT OCYIIECTBUTH IIEPEHOC 3JIEKTPOHOB OT TOYKU C MEHBIIUM TOTEHIIHAIOM B
TOUKy ¢ OosibiuM noteHnuantoM? Kakosa npupona sTux cui?

Yro Takoe 3MeKTpoABIKYIIas cuna (3.4.¢.)7

BriBemute 3akoH OMa, B muddepenimansaoit hopme,

3anummTe 3aKkoH OMa [ y4acTKa LelH, COAEpHKAIIEro 3.4.¢; J{1g 3aMKHyTO# 1enH,

Yemy paBHa paboTa MOCTOSIHHOTO Toka? MomHocTs?

Coopmynupyiite nepBblii 3akoH Kupxroda nnst pa3BeTBIIEHHOH 3JIEKTPHYECKOH IleMd U
MIPaBHIIO 3HAKOB JJIS, TOKOB B 9TOM 3aKOHE.

BriBenute Bropoif 3akoH Kupxroda ass 3aMKHYTOro KOHTypa pa3BeTBIIEHHOH LIeTH.

Kak 3aBUCHUT COINpPOTHBIIEHHE METAUIMYECKOrO IIPOBOJHHKA OT TemiepaTypel? Uto Takoe
CBEPXIIPOBOAUMOCTB?

B yeMm 3akr04aeTcs CyIIHOCTh KJIACCHYECKOH TEOPHH 3IEKTPOIPOBOJUMOCTH METAIOB?
Kakue HemocTaTKy MpUCYIIH KIIACCHYECKOH TEOPUH EKTPOIPOBOIMMOCTH METAILIIOB?
crocob6aMu MOXXHO OOHAPYXHUTh CYLIECTBOBAHUE MATHUTHOTO IOJIS TPOBOJAHUKA C TOKOM?
Urto Takoe BEKTOp HHAYKIUK MarHUTHOrO noJis1? Kak oH HampaBiieH B IIPOCTPaHCTBE?
SanumuTte 3aKoH AMIepa B BEKTOpHOW (opme; B cKalsapHO# ¢GopMe, KaKk B 3TOM cnyqae
OIIPEAETUTH HaMlpaBJICHUE IEHCTBHS CHIIBI?

Yro Takoe HampsHKEHHOCTh MarHUTHOro nond? Kak oHa cBsf3aHa ¢ MHIYKIIMEH MarHUTHOTO
nons?

3amumuTe B BEKTOpHOH ¢opMe M B cKayisipHOW (opme 3akoH buo-Capapa-Jlamnaca mis
UHAYKIMA ¥ HampsHDKEHHOCTH MarHuTHoro nons. Kak ompexaensieTcs yroi, paccTosHHE,
HampaBJICHUE WHTYKITHH [IOJIS IIPU CKAISIPHOH 3alKcH 3aKoHa?

Yemy paBHa cuiia JlopeHua, neiicTByromas Ha IBHXKyIuiica 3apsa? Kak ona HanpaBneHna?
Uemy paBHa NUPKYJIALMA BEKTOpa HANPSKCHHOCTH MArHUTHOTO IONS TI0 3aMKHYTOMY
KOHTYpYy?

Yemy paBHa MexaHHYeckas paboTa TOKa B MArHUTHOM IoJie?



158.

159.
160.

161.
162.
163.
164.

165.

166.

167.
168.
169.

170.
171.

172.

173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.

185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.

19

YeMy paBeH MEXaHWYECKHH MOMEHT CHJI, AEHCTBYIOIIUX HA PaMKy C TOKOM B OJZHOPOJHOM
MarHUTHOM 1oJie?

Yrto Takoe MarHUTHBIA MOMEHT PaMKH C TOKOM U Y€MY OH paBeH?

B uem 3akimodaeTcs ABIEHHE 3JEKTPOMarHUTHON MHIYKIMKU? KakuMu ombITaMu 3TO SBJICHUE
MOJXET OBITh MPOULTIOCTPHPOBAHO?

3anuiuTe 3aKOH 3JIEKTpOMarHuTHOM UHAyKIuu Dapanes.

3anuimTe BEIpOKEHHE IS 3.11.C. CAMOUHIYKIIHH.

Yrto Takoe ¢cBOOOHBIC KONeOaHud?

Kak co3nmate kojeGanus B KojneOaTelnbHOM KOHTYpe, COJAepXkalleM I0ciea0BaTeIbHOe
COEIMHEHHE pEe3UCTOpa, KOHJAEHcaTopa MW KaTylIKM WHAYKTUBHOCTH? OOBICHHUTE
(U3MUECKYIO KAPTUHY ITPOUCXOAIIETO IBIICHUS.

3anumure nudpepeHIaIbHOe ypaBHEHUE 3IEKTPHUECKIX KOJieOaHUi B KOHTYpE C Y4eTOM
3aTyxaHusl.

YTo Ha3bBalOT JOOPOTHOCTBIO KOHTYpa M KakK AOOPOTHOCTH COOTHOCHTCS C HANpPSDKEHUSIMH
Ha R, L, C npu pe3onance?

Yro Takoe pe3oHaHc ToKkoB? Hampspokenuit?

BriBeaute 3akoH OMa JUIsl LIeNU IEPEMEHHOTO TOKa.

Kak onpenensercs MrHOBEHHass MOIIHOCTE B I[€ITU IIEpeEMEHHOT0 Toka? M3 kakux vacreii oHa,
coctoutT? KakoB ux pusndeckuit cMbIica?

UYto Takoe BEKTOp HaMarHW4eHHOCTU ¥ YeMY OH paBeH?

KaxoBa cBs3p MeXIy MHIYKIMEH, HAIPSDKEHHOCTHIO MATHUTHOTO TI0JIS, HAMAarHHYEHHOCTBIO,
MarHUTHOH BOCIIPUMMYHUBOCTHIO 1 MATHUTHOM MPOHUIIAEMOCTBIO BEIIECTBA?

Kakue BemecTBa Ha3bpIBalOTCS JUAMarHETHMKaMM, IapaMarHETHKaMH, (eppoMarHeTHKaMH?
KaxoBsI 110 3HaKy U BeJIMYKHE (IOPSANOK) UX MarHUTHAs IIPOHUIIAEMOCTh?

Yro Takoe CIHH 37eKTpoHa? UeMy OH paBeH?

Kak oO0bsicHUTD SIBIEHHE AUaMarHeTu3Ma, apaMardeTusma?

YTo Takoe JOMEHHI U II04eMYy (eppoMarHeTUK UMEET JOMEHHYIO CTPYKTYPY?

Yro Takoe neTns rucrepesuca peppoMarnetuka? OT 4ero 3aBUCHT €€ ILIOMAAb?

3anumuTe ypaBHeHUs MakcBelia B UHTETpalibHOU (opMe,

3anuuIuTe BOJHOBOE YpaBHEHHUE ISl HEKOTOPOH PyHKIUH f.

JlokaxxuTe, 4TO JIEKTPOMArHUTHOE II0JIE pacCpOCTPAHIETCS BOJTHOOOpa3HO.

Kak onpenensercs napieHue 31€KTPOMarHUTHOM BOJIHBI?

Yro Takoe moka3aTesb MpeioMIeHUs cpebl (aOCOMOTHBIN U OTHOCHTETBHEIH)?

Yro Takoe K03 GHUIMEHT OTPAXKEHUS, IPOILYCKAHUSA?

3anucats popMyITy Ui CKOPOCTH CBETA B CPEJE C ITOKa3aTeNeM MPETOMIICHHU N.

Kaxk BrIpaxkaeTcs mokasaTenb NPeIOMIIEHHUS CPeIbl Yepe3 €€ AUITEKTPHUYECKYIO ¥ MATHUTHYIO
MPOHUIIAEMOCTE?

3anucarthb BhIpaxeHue i BekTopa YMoBa-Iloiitunra. KakoB ero ¢pusnueckuii cMpici?

Yro Takoe HHTEHCUBHOCTH cBeTa? Kak cBsi3aHa HHTEHCUBHOCTb C aMILTUTYIOM BOJIHBI?
CdhopmynupoBaTh 3aKOH OTpaXKEHUs CBETA.

3anucaTh 3aKOH IIPEIOMIICHHS CBETA.

Yro Takoe CBETOBOI1 IOTOK, B 4YeM OH U3MepsieTcs?

YTo Takoe CHJia CBETA, OCBELIEHHOCTh TOYEYHOTO UCTOUYHHUKA CBeTa?

ChopmynupyiiTe 3aKOHBI TEOMETPHUECKOM OTITUKH.

Kax dhopmynupyercs npunnun @epma?

OOBscHUTE X0/ JIy4eH B IIpU3Me,

Kakwe miH3b1 Ha3bIBAIOTC COOUPAIOIIUMY, PACCEUBAIOIITUMHE?

Ha3zoBuTe XxapakTepHbIie OCH, TOUKH U ILIOCKOCTH JIHH3BIL.

BriBegute GopMyIly JTUH3BIL.

Kak mocTpouTth uzobpaxeHue B cpepuueckoM 3epkaie?

Kax moctpouts n3o6paxeHue B IIIOCKOM 3epKaiie?

YTo Takoe KOT€pEHTHbIE HUCTOUHUKU U BOJIHBI?
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B ueM cocTouT siBJIeHHE UHTEpPEPEHLINHN cBETA?

3amucath, YeMy paBHa pa3HOCTH (a3 MEXIY IBYMs BOJIHAMH, €CIM PAa3HOCTh X0Ja MEXIy
HUMH paBHA A.

YeMy nomKHA paBHATHCA Pa3HOCTD (a3 M pa3sHOCTh XO4a MEXAY IABYMs HHTeP(EpUPYIOIIAMH
JTy4aMH, 4TOOBI B JAHHOM TOUKe HaOIoJalICsd MaKCUMYM (MUHUMYM ) HHTE€HCUBHOCTH?
[Tomyunts GhopMyIy AN ONTHUECKOH Pa3sHOCTH XOoJa Jydeil Ipu MHTep(EpeHIuH B TOHKHUX
IJICHKaX.

Yro Takoe mupuHa HHTEp(EPEeHIIMOHHOH 0JIOCHI?

UTo Takoe m0JI0Chl paBHOT'O HaKJIOHA? ['1e OHU TOKaJIM30BaHbI?

UTto Takoe moJIOCH paBHOM TOJIIUHEI? 1€ OHU JIOKATU30BaHBI?

OO6psacHUTE pagyXKHYIO OKpacKy MBUIBHBIX Iy3bIpedl. IloueMy B HEKOTOPBIX MecCTaX My3BIPH
IIPH OTPAXEHUH OT HUX CBETA KAXYTCS YEPHBIMU?

VYkaxwure, Kakue JTy49d HHTepHepUpyroT pu o0pazoBaHuu koJjer HeroToHa?

B yem cocrTouT siBenune aAudpaxkuuu ceera?

B uem cocroutr mnpuHuun Iroiirenca? Yem @Dpenens momonHwn npuHiHn [roiireHca?
Cdopmynuposars npuHnui [ roiirenca-Openens.

YeMm otnmyaercs nudppaxius Openens ot nudppakuun GpayHrodepa?

Kaxk ctpostcs 3085 OpeHens Ui CBETOBOR BOIHEI OT TOYeUHOro ucrounnka? Kakosa ¢popma
Takux 30H? KakoBo cOOTHOIIEHNE X ITOMAnei?

Kax oOBSICHUTH HallM4yKe CBETJIOrO ISATHA B IIEHTPE KapTHHBI MPH HUGPAKIHH OT TOUECYHOTO
HCTOYHHUKA Ha KPYTJIOM HEMpPO3payHOM 3KpaHe?

3anucarh pa3HOCTh X0 [UId IBYX KpalHUX Jydeit mpu nudpakiuu @payHrodepa Ha omHoi
HIeITH.

Yro npexacraBusgeT coboit nudpakIimoHHas pereTka’?

Hanumte ycinoBue riaBHBIX JU(PPaKIMOHHBIX MAaKCHMYMOB JIJIS PEIIETKH ¢ meprHoaoM d?
Kaxoit cBeT Ha3bIBAIOT MOJIIPU30BAHHBIM?

Yro takoe yroa bprocrepa? KakoBa nonspusanus oTpaxxeHHOro noJ1 yriiom bproctepa myqa?
B ueM cocTouT siBeHUE ABOWHOTO JIydenpeaoMIeHus?

Kak o0bsicHseTCs IBIEHUE JBOWHOTO JTy4eTIpEIOMIICHHUS ?

CdopmynupoBats 3akoH Maimoca.

B yem 3akirovaercs sBieHue auxpousma? Kak nenarorcs noiasipouab?

Kak ocymecTBisieTcs u 171 4ero NpUMEHseTCs IBJI€HUE UCKYCCTBEHHOM aHH30TPOIIHHU?

B uem 3akmrouaercs a¢pdext Oapanes?

Kakoe u3nydyeHue Ha3bIBalOT TEIIOBbIM?

Uro Takoe 3HepreTuyecKkas CBETUMOCTD Tema?

YTo Ha3BIBAIOT U3ITyUYaTEIHHON CIIOCOOHOCTRIO Tena?

YTo Ha3BIBAIOT MOTJIOINATENbHOM CIIOCOOHOCTHIO Tena? B kakux mpenenax MOXET MEHSThCS
MorJIoaTeNbHas CIIOCOOHOCTh PAa3IUYHBIX Tea?

Yro Takoe abCOMOTHO YEpHOE Teno? YKaXHTE CIOCOOB peanu3alii aOCONMIOTHO YEPHOTO
Teja B SKCIIEpUMEHTe?

CdopmynupoBats 3akoH Kupxroda 11 TENI0BOro U3ITyISHUI)

Cdopmynuposars 3akoH Credana-bonbpumMana.

CdopMynupoBaTh 3aKOH cMelIeHNs Buna.

B ueM cymHocTh runote3sl Inanka?

KaxoBo BbIpaxkeHHe 1JIs SHEPTUU KBaHTa cBeTa?

KaxoBbI 0OCHOBHBIE 3aKOHBI poT03PPexTa?

Yro takoe "kpacHas rpanuna” gortosddexra?

Hanwucats u 00BsICHUTS ypaBHeHUE DiiHIITElHA A1 poTodddekra.

Yro takoe nuHUU bansmepa?

B yem cymHOCTh MOZieTH aTomMa ToMcoHa?

Yro mpenctaBnset coboit mozens atoma Pezepdopaa? CymHOCTE €ro OmbITOB.
Coopmynupyiite moctynarsl bopa.
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B ueM 3akmrouaetcs runotesa ae bpoitns?

KakoB ¢u3uueckuii cMbICT HHTEHCUBHOCTH BOJIH e bpoins?

CdopmynupyiiTe IpyHIUI HeonpeaeaeHHocTel ['er3enbepra.

3anumute ypaBHeHue lIpenunrepa.

Cdhopmynupyiite npuniun Ilaynu ams atoma Uiy Ipyroit KBaHTOBOM CHCTEMBL.
3 yero cocTOUT MOIHAS SHEPTHsi MONIEKYIbI? OOBSCHUTE 3TH BU/IbI SHEPTUH.

9. OBPA3ELl MOAYJBHOI'O KOHTPOJISA

T'OY BIIO «IOHEIIKW HAIIUOHAJIbHBIA YHUBEPCUTET»
Xumudeckuit paKyabTeT

Hanpasnenue noocomoexu:  04.03.01 Xumun

Ipoghuns: obwuil
IIpozpamma noozomosku: bakanaepuam
Cemecmp 2

Yuebnas oucyunnuna QDuszuka

MOAYJBbHAS KOHTPOJIbHAS PABOTA
BAPHAHT Nel

3akoH COXpaHCHHA MEXaHUYECKO OQHEPruu.

. I'uppka Mmaccoit 50 r, mpuBs3aHHas K HUTH UIMHOM L = 25 cM, onuceiBaeT B

TOPU30HTATIBHOM IUIOCKOCTH OKPYXHOCTb. CKOpOCTh BpammieHus n = 62 o6/c. Haiitu
HATSOKEHUE HUTH.

VTBepxkIeHO Ha 3acenaHny Kadeaps! obielt Gu3nuky u TunakTukd GU3nKu
IpoTOKOI Ne OT « » 20 I.

3aBeayromuii kaheapoi
[IpenogaBarens

Kpurtepun oneHnBaHusa MOAYJIbHOI0 KOHTPOJIS

Homep 3a0anusn Konuuecmeo 6annos
1 10
2 5
Bcezo 15

10. OBPA3EIl 9K3AMEHAIIMOHHOI'O BUJIETA

TOY BIO «TOHEIIKUI HAIITMOHAJIbLHBIII YHUBEPCUTET»
XuMugeckuit pakynbTeT

Hanpaenenue noozomoexu:  04.03.01 Xumun

IIpoguns: obwui
lIpozpamma noozomosku: baxkanaspuam
Cemecmp 2 )

Vuebnas oucyunnuna Dusuka
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BUJIET Nel
[Ipeo6pazoBanus ["anunes. 3aKoHBI ABMKEHUs B HEMHEPIIMOHHBIX CHCTEMaX OTCYETA.
ITone ckopocreii. JIuHUU U TpyOKU TOKa. Y paBHEHUE HEPA3PHIBHOCTH.
3. Omnpenenutsh HaMMEHBIIEE BOZMOKHOE IaBJIEHUE UACAITBHOIO ra3a B IPOIECce, KOTOPBIi
npoucxomurt 110 3akony T = To + aV2 rae ToH o - KOHCTAHTEI

N —

YTBepXKIeHO Ha 3aceaHuu Kadeapsl o0mmeit GU3NKY U TUAAKTUKA PU3MKU
mpoTokoa Ne OT « » 20 T.

3aBenyromuit kageapoit
DK3aMeHaTop

KpnTepml OLICHUBAaHHA JK3aMEHa

Homep 3a0anusn Konuuecmeo 6annos
1 20
2 20
3 9
Bcezo 49

11. OBPA3EIl TECTOBOI'O 3AJAHUSA

- -
PaGora cunisl F Ha mytu S onpenensercs xak:

>

1LA=[F 8] 24=5% 3.4=7 44=F, 3

12. KPUTEPUU OLIEHUBAHUSA

[To kypcy mpenmomnaraercs IpOBEJCHUE IIPOMEXYTOUHON aTTECTAllUd B BUJE BBIIOJHEHHUS
71a00paTOpHBIX paboT, MOIYJIBHOTO KOHTPOJIS U 9K3aMeHa. MOIyTbHBIN KOHTPOJIb M SK3aMEH MOTYT
IIPOBOJUTLCA KaK B YCTHOM UM MUCbMEHHOHN opMe o Ouneram, Tak ¥ B popMe TECTHPOBAHMS.

Htoromas oleHKa OIpenensercs Kak cymMma 0anoB, HaOpaHHBIX CTYAEHTOM B TEYEHHE
CeMecTpa 10 KaXJI0MY COJepKaTeIbHOMY MOJYJIIO U CEMECTPOBOTO dK3aMeHa

Pacnpeoenenue 6annos, komopsie Mozym nOY4UMb CHYOeHMbl
6 npoyecce uzy4eHuA OUCUUNTIUHbL

Mooyne 1
Jlabopamopnsie | MooynbHbiii Tecmogsiit KOoHmMpoab Dx3amen Bcezo | dononnumenwvHo
pabomesl KOHmMpOlb (KonmponsHas paboma) 3a aKmMUGHOCHb
21 15 15 49 100 0010
Mooyns 2
JTabopamopusie | Mooyawsnolit | Tecmogbtii Konmponwsnan Ik3amen Bcezo Honoanumensno
pabombt KOHMPOZb | KOHMPOJb paboma 3a_ aKMuUGHOCHb
20 15 15 50 100 2o 10
Mooyns 3
Jlabopamopnute | ModynbHblil | Tecmogslit KOHMPOb | IK3ameH | Bcezo | Hononnumensno
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padombpt

KOHmMpo./ib

(Koumponshasa paboma) 3a AKMUGHOCHIb

21

15

15 49 100 o0 10

Bug zausgtusa

3HaHI/I5[, YME€HUA U HaBbIKH

Bannsl

.|JTabopaTopHas
pabota (MakcuMyM

3 6amna)

JlaGoparopHast paboTa  BBHIIOJHEHA  CaMOCTOSTENBHO,
IIPOBEJICHB BCE HEOOXOIUMBIE HCCIENOBaHUS, OOBACHEHBI
[eJb HCCIEeOBaHMH W METOMUKa BBIIOJHEHUS paboTH,
IIOJy4eHbl IpaBUJIbHBIE pEe3yJIbTAaThl, BBINOJHEHBI BCE
HeoOXoIuMble pacyeTsl, rpaduku. CrellaHHbIe BBIBOJEI.

PaccmoTpena Teopus SBICHHS, KOTOPOE HCCIEAyeTCsS B
adore.

[Tony4ensl Teopermueckue HOPMyINBI, KOTOPHIE OOBIACHIIOT
JaHHoe  sBiaeHHe. CremaHpl  BBIBOABI  OTHOCHTEIBHO
IPUMEHEHUS TEOPETHUECKHX 3HAHUI Ha IPaKTHKE.

.|CemectpoBbiit

OK3aMCH

(3a oTBET Ha OIMH|
TEOPETUYECKUI
BOIpoc MakcuMyM 20

6aJiioB)

MonynpHBIH

KOHTPOJIb (32 OTBET

Ha OJUH

TEOPETUYECKUHN
BOIIPOC MAKCHMYM

10 6anmnoB)

YETKko M IOJHOCTBIO 3HAaeT BeCh OOBEM MPOrPaMMHOTO
MaTepuana. 3HaHUS TIIyOOKHe, NpOYHBIe, OOOOIIEHHEIE,
cucreMuble. He gomyckaer ommuOOK B H3JI0OKEHHH
H3Y4E€HHOro Marepuana. J[eMOHCTpUpYeT IIOJHOTY OTBETOB
Ha JOIOJIHUTENbHBIE M YTOYHSIOUIME BOIPOCH. Brimemser
IJIaBHBIE TIOJIOXKEHHsI B M3Y4eHHOM MaTepHajle U He
3aTpyaHSAeTCs NMPH OTBETaX Ha BHIAOM3MEHEHHBIE BOIPOCHL
CBo00oIHO MpUMEHSET TOJyYeHHBIE TEOPETHYECKUE 3HAHUS
[IPU PeIIeHNH IPAaKTHYECKHX 3129

20

10

B oTBeTe npucyTcTBYIOT HeECyllleCTBEHHBIE, BTOPOCTEIICHHBIE
YIOYLIEHUss B OCHOBHOM IIpM TIPAaBHJIBHOM OTBETE. 3HAET
CYLIIECTBEHHBIE MIPU3HAKH HOHSATUH, SBIICHUH,
3aKOHOMEepHOCcTel, cBs3edl Mexny HumMd. (CBobogHO
aHAJIU3UPYET, [eNaeT BBIBOABI, MCIIPaBISET JOIyLIEHHBIE
omuOku. [IpumeHsieT 3HAaHHS B HECKOJBKO HM3MEHEHHBIX
CHUTYaIUsX.

18

3HaHUA JOCTAaTOYHO IIOJIHBIE. MOXET NMPUMEHATH 3HAHUSA B
HEKOTOPBIX  CTAHJAPTHBIX CHUTyallUsiX. Y CTaHaBIUBAET
CYIIECTBEHHBIE CBS3U U 3aBUCUMOCTH MEXIY SBJICHUSIMHU.
OTBeT MNOJHBINA, NpPaBUIBHBIM, JIOTHYECKH OOOCHOBAHHBIM,
XOTSI €My He XBaTaeT COOCTBEHHBIX CYXICHUM

16

[IpaBUNIBHO, JIOTHYECKH IIOCIEAOBATENHHO BOCIPOU3BOAUT
TEOpPETUYECKU MaTepHal. YMeeT INpHBOIAUTH OTIETIbHBIC
IIpUMEPHI

I[CMOHCTpI/IpyeT YCBOCHHE€ OCHOBHOI'O MarTcpHalia, OAHaKO
TpeGyeT JOIIOJHHUTCIBHBIX W YTOYHAIOUIAX BOIIPOCOB JJIA
ITOJTHOTBI OTBETA

(o))

B oTBeTe MPHCYTCTBYIOT CYLIECTBEHHbIE OIIMOKU, HEMOJIHOE
OCBEIICHHE TEMBI, HEYETKOCTh M ITyTaHHUIIA.

—
<o

3HaeT IIPUMECPHO MMOJIOBUHY MaTcpHaa.

3HaeT TOJBKO CYIIHOCTH Bompoca. BocmpomusBomut

AN oo W
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oTAenbHble  (QparMeHTHI — MaTepuaia C  IIOMOIIBIO 3
pK3aMeHaTopa
He3nanve wmarepuana. YacTUuYHBIE OTBETBI Ha IIPOCTHIE 2
BOTIPOCHI (pOPMAaIBLHOTO 3HAHUS 1
3.|CemecTpoBBIit PaccMoTpeH (¢u3udeckuii CMBICT 3aJaHUs, BBISICHEHBI 3
9K3aMeH (du3nyecKe 3aKOHBI, KOTOpble HEOOXOIUMO IPUMEHATH IIPH
(3a 3amauy pellieHUH JaHHOW 3ajaud, 3allicaHa CUCTeMa ypaBHEHUH,
MAaKCUMyM 9 KOTOpasi OUCHIBAET SIBJICHHUE. 2
basuioB) Pemena cuctema ypaBHeHUH, moslydyeHa KOHeuHas (popmyiia, 3
IIpOBeZIeHa IIPOBEPKA Ha pa3MEPHOCTb.
MonynbpHbIHi 1,5
KOHTpOIIb (32 3a1a4y | IIpoeseHHBIE YHCJICHHBIE pacyeThl. IIOCTPOEHBI 3
MaKCHMyM 5 HeoOXomuMble  rpadMKd,  pacCMOTPEHBI  TIpeleibHEIE
OasoB) epexombl. 1,5
4. KonTponbsHast PaccMoTpeH ¢u3udeckuit CMBICT 3aJlaHUs, BBIACHEHBI 1
pabora (3a oJiHO ¢u3rUecKre 3aKOHBI, KOTOpble HEOOXOAUMO NMPUMEHSTH TPHU
3alaHde MaKCUMYM | pellleHHMH [aHHON 3ajauu, 3amlucaHa CHCTeMa ypaBHEHHH,
3 6asua) KOTOpasi ONMCHIBAET SIBJICHHE.
Pemena cucrema ypaBHEHHH, IOIydeHa KOHeqHas GopMmyia, 1
IIpOBE/IeHa IIPOBEPKA HA Pa3MEPHOCTb.
IIpoBenenHble YU CIICHHBIE pacueTsl. IIOCTPOEHBI 1
HeoOXomuMble  rpa)uKd,  pPacCMOTPEHBl  TpelesbHEIe
EePEX0bL.
5.|ononHuTENBHBIE Crporoe BBINOJHEHUE rpadyka yaeOGHOro Ipoliecca. 3
OaILIbI 3a axTHBHYIO paboTy Ha 3aHATHUAX, ydacTHe B pemeHun | He
3a/la4, IpaBHJIbHBIE OTBETHI Ha TEOPETUYECKHE BONPOCH (3a | Ooee
OJIHO 3aHATHE). 7
IlIkana coomeemcmeun 6a1106 HAUUOHATbHOU WIKAlEe
Ouenka mo Ounenka mo | OuneHka mo rocyJapcTBeHHON mMKaie OueHka no
mkaje ECTS 100- (3x3ameH, qu¢ ¢epeHIUPOBAHHBIIT rocyJapcTBeHHOM
0aJIbHOM 3a4erT) mKaJe (3a4er)
mKaJje
A 90-100 5 (oTIIM4HO) 3aUTEHO
B 80-89 4 (xopomio) 3aUTEHO
C 75-79 4 (xopomio) 3a4TEHO
D 70-74 3 (YHROBIIETBOPHUTENHHO) 3a4TEHO
E 60-69 3 (YROBIIETBOPUTENIHHO) 3a4TE€HO
FX 35-59 2 (HeyHOBIETBOPHUTENIHHO) HE 3a4TEHO
C BO3MOXXHOCTBIO IIOBTOPHOU CHAYH
F 0-34 2 (HeyIOBJIETBOPUTENIBHO) HE 3aYTEHO
C BO3MOXXHOCTBIO IIOBTOPHOHU CIaYH NIPH
ycioBuu o0si3aTenibHOTO Habopa
JOIIOJIHUTEILHEIX OAIIOB
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13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITIPOLNECCA

1.

N

N v AW

JIyis poBeieHHs JICKITMOHHBIX 3aHATHH TpeOyeTcs ayIuTOpUs Ha Ipymiy, o0opyIoBaHHas
MEJIOBOM HJIH HHTEPAKTUBHOU JOCKO#H, MyTbTUMEIUHHBIM IIPOEKTOPOM U 3KPaHOM.
Jns obecrieyeHus 1abOpaTOPHBIX 3aHSATHH 0 TaHHOMY Kypcy HEOOXOAUMBI CreI[HaIbHBIM

o0pa3oM 060pyZOBaHHBIE ay TUTOPHH.
HoyTt6yk.

Brixon B UHTEpHET.

Wi-Fi noctyn B KopIlycax yHUBEPCUTETA.

TexcToBBIE U 37IEKTPOHHBIE pecypchl HayuHolt OnOIHOTEKH YHHBEPCHUTETA.

CreHbI.

14. PEKOMEHAOBAHHAS JINTEPATYPA

Ne
n/n

HaumenoBanue

KoJ-Bo
IK3eMILIAPOB
B OMOJIHOTEKE

JouHY

Hanuvue
3JIEKTPOHHOM
BepCHH B
IbC

OcHosHasa 1umepamypa

WBanoB B.K. Kypc obme#t ¢puzuxu. YMIL] KO® CIIGITY,
2014

https://www.twirpx.com/file/2506309/

(B cBOOOTHOM JIOCTYIIE)

Co6oms B.P.(pen.) Obmas ¢pusuka. COOpHUK 3a1a4. —
MuHck: Brimeiimag mkoia, 2015. — 456 c.
https://www.twirpx.com/file/2274382/

(B cBOOOTHOM JOCTYTIE)

Mamok H.I'. Mexanuka. Kypc nekuuit. JonHY, 2018. —
108 c.

Maok H.I'. MonekynspHas Qu3rKa 1 TepMOIHHAMHKA.
Kypc nekuuii. louHY, 2019. — 144 c.

Konomenckas B.B. Jlekuuu mo atoMHO# pH3MKe. —
Jounenx: JouHY, 2020. — 108 c.

Jononnumensnaa aumepamypa

SIBopckuit B.M., [Tunckuit A.A. OcHOBBI Qpu3uKu: Yueb.
B 2 1. T.1. Mexanuka. MonexyisipHas ¢pu3uKa.
Onexrpoaunamuka/ [lox pen FO.M. Quxka.-5-¢ u3j.,
crepeoT.-M:. DUIMATIINUT, 2003.-576¢c.=ISBN5-9221-
0382-2

hitps://may.alleng.org/d/phys/phys61.htm

(B cBOOOTHOM JOCTYIIE)

SIBopckmii B.M., [Tunckuit A.A. OcHOBBI QU3HKH: Yueb.
B 2 1. T. 2. Konebaunsg u BoinHsl. KBaHToBas
¢busuka.dusnka sapa U s7eMeHTapHbIX yacTua/ [lon
pen F0.1.Jluka.-5-e u3g., crepeot.-M:. ©UIMATIIUT,
2003.-576¢. https://may.alleng.org/d/phys/phys61.htm

(B cBOOOTHOM JIOCTYIIE)

CagenneB U. B. Kypc ¢uzuku: B 3 1.: yuebHOE nnocodbue
JUISL CTYAE€HTOB BY30B, 00y4YalOIKXCS 110 TEXHUYECKUM H
TEXHOJIOTHYECKHUM HalpaBJICHUSIM U CIIEIHAIBHOCTSM. T.

1 : Mexanuka. MonekyssipHas ¢usuka / 1. B. CaBenbes.
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- Cankr-Ilerepbypr: Jlans, 2006. - 351 c.

4 Casenses Y. B. Kypc ¢pusuxu: B 3 1.: yueGHOE mocodue
JUISL CTYZIEHTOB BY30B, 00YYaIOLIHXCS [T0 TEXHUYECKUM U
TEXHOJIOTHYECKUAM HAIPABJICHUSIM U CIIEIUANBHOCTAM. T. 1
2: DnextpudectBo. KoneGanus u BonHbL. BonHoBast
ontuka / U. B. CaBenbeB. - Cankt-IletepOypr: Jlans,
2006. - 467 c.

5 | CasemneB U. B. Kypc pusuku: B 3 T.: yuebHOE mocodue
JUTSL CTYZICHTOB BY30B, O0YYaIOIIMXCSI IO TEXHHYECKUM H
TEXHOJIOTHYECKAM HaIPaBICHUSIM U CIIEITHATBHOCTSM. T.
3: KBanrToBas ontuka. AToMHas ¢puzuka. Ousmka 1
TBepaoro Tena. dusnka aTOMHOTO s1/ipa U JIEMEHTAPHBIX
yactuil / Y. B. CaBenseB. - Cankr-IletepOypr: Jlans,

2006. - 302 c.
6 | Uponos U. E. 3agaun nmo obureii ¢pusuke: yued. mocobue
Uil CTyAeHTOB (u3. cmeunuanbHocTed By3oB / U. E. 56

Uponos. - M.: BUHOM. Jla6. 3Hanwmit, 2007. - 431 c.
7 | Uponos . E. ®uzuka MmakpocucTteM. OCHOBHBIE 3aKOHBI:

yuebHOe mocobue / M. E. Upomo. - Mocksa: Hayka: 1
BUHOM. JIa6. 3uanuit, 2009. - 207 c.
8 | Upomos U. E. DnexrpomarHerusMm: ocH. 3akousl / U. E. 1

Wponos. - Mocksa: JIa6. ba3. 3nanuii, 2010. - 319 c.

9 | Uponos, Y. E. KBantoBas ¢usuka : OCHOBHBIE 3aKOHBI /
H. E. Uponos. - 3-e u3n. - Mockea : BMHOM. Jla6. 1
sHanui, 2010. - 256 c.

15. ”HOOPMAIIMOHHBIE PECYPCBHI

1. http://donnu.ru/ — caiit JouHY.
2. http://library.donnu.ru/ — caiit 6ubmuotexu JouHY.

PaGouass nporpamMa paccMOTpeHa M TIEpeyTBEpXKIEHA Ha 3aceJaHuM Kadeapsl C
u3MeHeHusIMU (6e3 nu3MeHeHui) Ha 202 TOJI.

[TpoToxon 3acenanus xapeapsl Ne oT . 3aB.xadenpoit

PaGouass mporpamMmma paccMOTpeHa M IepeyTBEpXKJeHa Ha 3acelaHHuM Kadeapsl ¢
H3MeHEeHHAMH (Oe3 n3MeHeHuit) Ha 202 roj.

IIpotoxon 3acenanus kadeapsr Ne oT . 3aB.xadempoit




