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Pabouas mporpamma cocTaBiieHa ¢ y4eTOM TpeOOBaHMIA:

® [10psAJIKa OPraHU3aLMK U OCYIIECTBICHUS 00pa30BaTEIbHON EATEIILHOCTH 110 00pa30BaTeIbHBIM
nporpaMMaM BBICIIETO O0pa3oBaHHMs — TNporpaMMaM OakalaBpHara, IMpOrpaMMaM CIICIUAUTETa,
IporpaMMaM MarucTparypsbl, YTBEpKIEHHOIO IIPUKa30M MUHHCTEpPCTBAa HAYKH M BBICLIETO 0OPa30BaHUs
Poccuiickoit ®eneparuu ot 06.04.2021 Ne 245;

e defepanbHOr0 TOCYAAPCTBEHHOIO 00Pa30BaTEILHOTO CTAaHJAApTa BbICIIEro OOpa30BaHUS 10
HarpaiaeHnt0 noArotoBku 19.03.02 IlpoaykTel mUTaHUS W3 PACTUTEIBHOTO CHIPBS, YTBEPKIECHHOIO
npukazoM MuHMCTEpCTBa Hayku M Bbicuiero oOpasoBaHusi Poccuiickoit ®@enepanuun ot 17.08.2020 r.
Ne1041(c n3MEeHEHHUSIMU U IOTIOTHECHHSIMH )

[IpenogaBaTenb, NOATOTOBUBIINIA PabOUyIO IPOTPaAMMY:
ACCUCTEHT

kadeapsl THOOPMAITMOHHBIX TEXHOJIOTHH,
MaTeMaTUKU U (PU3UKH A.B.Ceménosn

Pabouas mporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl HHHOPMAITMOHHBIX TEXHOJIIOTUN, MaTEMAaTUKN
u pusuku (mpotokoa Ne 10 ot «27» mas 2024 1.).

3aBenyrommii kageapoi B.1IO. Unbun

Pabouas mporpamma pekoOMEH/I0BaHa K UCIIOJIB30BAaHUIO B y4EOHOM MPOIIECCEe METOUUECKON KOMHUCCHEH
¢dakynprera mumeBsix Texaonorui (Ilpotokon Ne 11 ot «20» utons 2024 r.).

IIpeacenareib MEeTOANYECKONH KOMUCCHH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOI npodecCHOHAIbHOM
o0pa3oBaTeJIbHON MPOrPaMMbI E.A. MenBeneBa




1. lIpeamer. Leaun 1 3a7a4u AMCUUILIMHBI, €€ MECTO B CTPYKTYpe 00pa3oBaTe/IbHOM
NPOrpamMMmblI

IIpenMeToM TMCHUILVIMHBI «(PU3MKa» SBISIOTCS OCHOBHbBIE 3aKOHBI MEXaHHUKU, MOJICKYIISIPHON (DU3UKH
Y TEPMOIMHAMHUKH, 3JIEKTPHYECTBA U MArHETU3MA, ONITUKH, AaTOMHOM U sIIEPHON (PU3HUKH.

Lenabio TucHUNIMHBI ABJsieTcs1 GOPMUPOBaHIE KOMIUIEKCA 3HAHWI 00 OpraHW3allMOHHbBIX, HAYYHBIX U
METO/IMYECKUX OCHOBAaX (DM3HUKH, (POPMHUPOBAHME y CTYACHTOB LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHBI
MHpa; U3y4eHHE METOMOB (PU3UYECKHX WCCICAOBAHUM M (DM3HUYECKUX MPUOOPOB, KOTOPHIE UCIIOIB3YIOTCS B
CEJIbCKOM XO3MCTBE, COBPEMEHHOM CTPOUTEINILCTBE U APXUTEKTYPE; U3yUeHHE (PU3NUECKUX SBICHUH, JIXKaIINX
B OCHOBE IIPOEKTUPOBAHMS, CTPOUTEIILCTBA U BEIOOPA CTPOUTEIHHBIX MATEPUATIOB.

OCHOBHBIMH 32/124aMHU U3YYEHUS TUCLUIUIUHBI SBIISIOTCS:

— V3YYUTb OCHOBHBIC (M3UYECKHE SIBICHUS, (DyHIaMEHTAIbHbIE TMIOHSATHS, 3aKOHBI WM TEOPUH
KJIACCUYECKON U COBPEMEHHOH (DM3HKHY;

— BBIPA0OTATh YMEHUS IPUMEHSTh TOyYeHHbIE 3HAHUS M0 (PU3UKE MPU U3YYCHUH APYTUX JUCIHUILTHH,
BBIJICIISITh KOHKPETHOE (DU3MYECKOE COAEpKaHHWE B MPUKIIATHBIX 3a7adax Mpo(eCCHOHATIBHON JIeITeIbHOCTH,
CO3/1aBaTh U aHAJIM3UPOBATH TEOPETUYECKHE MOJIEIH SIBJIICHUH U IIPOLIECCOB;

— c(hopMUpOBATh LIEJIOCTHOE Mpe/CTaBlIeHHe O (U3MKE, €€ POIM B COBPEMEHHOM cHCTeMe 3HAHUM U
MOHUMaHKE HEOOXOIMMOCTH MAaTEeMaTHUECKOTro 00pa30BaHusl B MOJrOTOBKE OaKkasaBpa,

— obecnieynTh NONy4YeHUE (QYHIAMEHTAIBHBIX 3HAHUM, HEOOXOAUMBIX Il W3Y4EHUS AMCLMIUIMH
€CTECTBEHHOHAYYHOTO LIUKJIA U CHIELIMAIBbHBIX JUCLUIUINH;

— HAYYUTb CAMOCTOATENILHON pabOoThI C JINTEPATYpOH 10 (PU3UKE U €€ MIPUIIOKEHUSIM.

MecTo THCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl.

Juctmmaa «DPu3rKa» OTHOCUTCS K TUcIMIDTMHAM o0si3aTenbHoi yacTu (b1.0.17) ocHOBHO#M
npoeccroHaTbHOM 00pa30BaTeNBLHON MPOrpaMMBbl BhIcIero oopasosanus (nanee — OITOIT BO) o
HanpasieHHIo moaAroToBkH 19.03.02 [IpoayKTel MUTaHUSA U3 PACTUTEIBHOTO CHIPhS

JlucuumiuHa OCHOBBIBaeTCS Ha 0a3e IIKONBHOTO Kypca (U3WKM W JAUCHUILIHHBL «BbIcimas
MaTemaTHKay. CoaeprkaTenbHas 4acTh TUCUUITIMHBI «DHU3HKa) 0XBaThIBAET CIIEAYIOIIME BOIIPOCHI: MEXaHHKA,
MEXaHUKa KUIKOCTEH M Tra3oB, MOJEKyJspHas (r3UKa W TEPMOJUHAMUKA, JJIEKTPHUECTBO U MArHETH3M,
OIITHKA, aTOMHA U sifiepHast (pu3nKa.

JluciurmHa yrraeTcs Bo 2 ceMecTpe, mpefuiecTByeT 05oky 3 ['ocynapcTBeHHas HTOroBasi aTTeCTalus
«ITozroroBka K mpoueype 3aIuThl U 3al11Ta BBITYCKHOW KBaM(UKanoHHo! padbotsen (53.01)

2. [lepeyeHb IJIAHUPYEMBIX Pe3yJILTATOB 00yUeHUs M0 JMCHUIJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeJIbHON MPOrpaMMbl

KOZ[])] (I)opmy.lmpomca I/IHZII/lKaTopbl JOCTHKCHUSA HJ'IaHP[pyeM])Ie pe3y/abTaThl
KOMIIETCHITH KOMIICeTEHIIHH KOMIIETCHIIUHA oﬁyquI/m
u
OIIK-2 Criocoben npuMmenarts | OIK-2.1 3HaTB: ONpeneIeHUs] OCHOBHBIX
OCHOBHBIE  3aKOHBI ¥ | OCyIIECTBISET pacueThl, |MOHATHI (GU3NKH, CHMBOIIUKY,
METOABl  MCCIEOBAHUH | aHATH3UPYET 3aKOHBI, OCHOBHBIE TIPUEMBI
€CTEeCTBEHHBIX HAyK /ISl | ITOJy4EHHBIC PE3YNIbTAThI | JOKAa3aTeIbCTB (DPU3MUCCKIX
peLeHHs 3aj71a4 | ¥ COCTaBJIsIeT 3aKOHOB U YTBEPXKICHUII.
npodeccuoHaNbHON 3aKJIFOYECHUE T10 YMeTh: aHaIM3UPOBATh 33/1a4y,
JeSITENbHOCTH. IPOBEICHHBIM aHaJIN3aM, | BEIAEIAS ee 0a30BbIe
UCTIBITAaHUSAM H COCTAaBIISIOIINE, TIPUMEHATh
UCCIICIOBAaHUSIM. UMEIOIIYIOCS TEOPETUUYECKYIO 06a3y
HNMeTh HABBIKH: IEPEBOIUTH
peanbHyIO 3a71auy Ha SI3bIK (PU3HKH,
BBIOMPATH METO/] €€ PeIICHHS
CTPOMTH MPOCTEHININE MOACITH MIPH
penIeHn! MpogecCuOHATBHBIX
3a]a4, CAMOCTOSITEIIbHO




pacIIUpsATh U YIIyOIsITh 3HAHUSL.

OIIK-2.2

Cucremaruzupyer
pe3yIbTaThl HAyYHBIX
UCCIIEI0BaHUM.

3HATh: METOJBI MATEMATHYECKOTO
aHalm3a, TEOPETHUECKOTO U
IKCIIEPUMEHTAIHLHOTO
HCCIICA0BaHMA, IPUMCHIACMBIC IJIA
pemeHust mpod.3agay

YmeThb: BHIOUpATH U UCIIOJIB30BATh
HEOOXOIMMbIC MATEMATHUECKUE
METOAbI U BBIYHUCIIUTCIIBHBIC
CPEICTBA, a TAKIKE TAOJIUIBI U
CIIpaBOYHHKH, JOBOJUTH PCUICHUC
3a]1a4uu JI0 MPHUEMIIEMOT0
(uucnmoBoOro) pesysiabTaTa u
OILICHUBATh €0 JJOCTOBEPHOCTD
HNMeTh HABBIKH: OICHUBATH U
AQHAJIM3UPOBATH MOJTYYCHHBIH
pe3ynbTar

OIIK-2.4

Hcnonb3yer 3HaHus
MaTeMaTU4YEeCKOTO
MOJICJIMPOBAHUS TIPU
peleHnn 3a1a49 B
nmpodeccHoHaIbHON
JIesATEIbHOCTH.

3HaTh: METOIBI MATEMATHYECKOTO
MOJIETUPOBAHUS, TEOPETUUYECKOTO,
MMPUMCHACMBIC IJIs1 PCIICHUA
npodeccroHANBbHBIX 33724
YmeThb: BHIOUpATH U UCIIOJIB30BATh
HEO0OXOTUMBIE METO/IbI
MaTeMaTU4YCCKOT O
MOJICTTUPOBAHUS, & TAK)KE TaOIHUIIBI
" CIIpaBOYHUKH, JOBOAUTH
pelIeHre 3a7a41 JI0 TPUEMIIEMOTO
(uncmoBoro) pe3ysiabTaTa u
OIICHUBAThH €r0 JOCTOBEPHOCTH
NMeTnL HABBIKH . OLOCHUBATH U
AHATM3UPOBATH MOTYYCHHBII
pe3yiIbTar

3.

O0BbéM MCHMIIIMHBI M BUABI Y4eOHOI padoThl

3aouHas OuHo-3a04yHast
Ounas popma oOydeHHSs dbopma dhopma
oOyueHus o0OyueHus
B T.4.TIO
COMECTDAM Bcero Bcero
Bunpr padot P
o o o
Bcero 5 5 5
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OO6mast Tpy10EMKOCTh
JUCIIUIUIMHEI, 3a4.€]1./9aCOB, B 5/180 5/180 5/180 -
TOM YHCIIE:
KonrtakTHas pabora, 4acoB: 82 82 18 -
- TEKIUU 32 32 8 -
- IPaKTUYECKHE i i i i
(ceMHHApCKUE) 3aHATUS




- 1a0opaTopHbBIC pabOTHI 50 50 10 -
CamocTosTenbHas pabora, 71 71 162 i
4acoB
KoHTposb, yaco 27 27 - -
Bun npomexxyrouHon
aTTecTaIM (3a46T, SK3aMeH) 9K3aMeH AK3aMeH 9K3aMeH -
4, Coaep:xxaHue TUCUMILUINHBI
4.1. Pa3esibl AUCUMIIMHBI M BUIbI 3AHATHH (TeMAaTHYeCKUH MJIaH).
I‘y‘; Pa3nen qnucuuninubi(Tema) J 13 JIP CPC
Ounast popma o0yueHust
Monyns 1. «MexaHukay» 8 - 14 18
Monyns 2. «MonekynsipHast pu3uka 1 TepMOAMHAMHUKA. 8 i 12 18
MexaHuka )KHIKOCTEN U ra30BY
Mopyib 3. «9nekTpoctatrka. [ToCTOSTHHBIN SIEKTPUYECKHI TOK. 8 i 12 18
DJIEKTPUYECTBO U MArHETU3M)
Monymnb 4. «OnTrka. ATOMHasI U siiepHasi PU3HKay» 8 - 12 17
Bcero 32 - 50 71
3aounas ¢popma o0yueHust
Mopyns 1. «Mexanukay 2 - 4 42
Monynb 2. «MonexynspHast pu3uka u TepMOJIUHAMUKA. 5 ) 5 42
MexaHuka >KMIKOCTEN U ra30B»
Monyinb 3. «QnektpocTtatuka. [I0CTOSHHBIN IEKTPUUECKUI TOK. 9 i 2 42
DIEKTPUUECTBO U MAarHETU3M»
Monyib 4. «Ontuka. AToMHast U siiepHast (PU3HKay 2 - 2 36
Bceero 8 - 10 162

OuHo-3204Hasi popma o0yueHust

4.2. Conep:xxaHue pa3iesioB y4eOHOM I1CIUNIHHBI

Moayasb 1. «MexaHuka»

Tema 1. Mexannveckoe IBHKeHHE MATEPHAJIbHOM TOYKH M TBEPAOIO TeJia.

Cuctema orcuéra. [IpoctpancTBo, BpeMs nBkeHHe. MaTepuanbpHas Touka. AOCOIIOTHO TBEPIOE
teno. [lapamerpel nBWKEHUS (paanyC-BEKTOp, IE€pPEMEIIEHUE, CKOPOCTh, yckopeHue). [IpuHiun
OTHOCHUTENBHOCTH ['anmmnes. CBoWCTBa MPOCTpPAaHCTBA M BPEMEHM B HHEPUUAIBHBIX CHUCTEMAaX.
IIpsimonuHeHOE U KpUBOJIUHENHOE ABMKeHUE. TpaekTopus. KuHemMaTHka oCTynaTeIbHOrO IBUKEHHUS.

Tema 2. luHaMHKAa MOCTYNAaTeIbHOI0 JIBMKEHHSI MaTepHaIbHONW TOYKHM M TBepIOro TeJja.
3aKO0H coXpaHeHHs MMIIYJIbCA.

Junamuka nocrynartenbHOro aBwkeHus. Cuiia, macca. 3akoHbl HplOTOHA. 3aKOH COXpaHEHUs
HMIyJbCAa U €ro CBA3b C OJHOPOJHOCTBIO MpOCTpaHCTBA. Heympyruii ymap. @yHIameHTaJIbHbIC
B3aUMOJCICTBUSA U CUJIbl. PEakTUBHOE ABMKEHHE.

Tema 3. Cuiibl B MeXaHHKE.

KoncepBatusnble cuctembl. Cuiia TSKecTd. 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
nageHus. Pabora cubl Tspkect. KocMuueckne CKOpOCTH.

Cuna ynpyroctu. Cuna TpeHus. Buabl TpeHus. 3aBUCUMOCTb CHJIBI TPEHUS OT CKOPOCTH
OBWDKEHUsT W npyrux (akropoB. Hewnepumanbable cuctembl otcdyera. CHIbl HHEPIHMU TIPH
KpUBOJIMHEHHOM JBIKeHUH. LleHTpoOexxHble Cuiibl MHEepIuu U cuibl Kopuosiuca BO Bpallaromuxcs
CUCTEMaxX OTCYETA U UX MPOSBIICHUE Ha 3eMIIe.

Tema 4. PaGora u 3Heprusi. 3aKoH cOXpaHeHHUs JHEPTHUH.



DOHeprusi Kak yHUBEpcajbHas Mepa paziuyHbIX (OpM JBHKEHHS W B3aUMOJIECHCTBHS MaTEepuUU.
PaGoTbI cuiibl 1 ee BhIpaykeHUE Yepe3 KpUBOJIMHEHHbIN nHTerpasl. Kunetnueckas sHEprusi MEXaHUYeCKOM
CHUCTEMBl U €€ CBs3b C paboToil cuiI, NPUWIOKEHHBIX K cucreme. llome kak ¢opma marepuu,
OCYILECTBIAIOMAs CUJIOBOE B3aMMOJCHCTBHE MEXIy 4YacTHLIAMH BeulecTBa. IloTeHnmanbpHas sHepruu
MaTepHUaIbHON TOYKH BO BHEIIHEM CHJIOBOM IIOJIE U €€ CBA3b C CHJIOM, JICHMCTBYIOLIEH HA MAaTEPUAIbHYIO
Touky. [loTeHIMaapHast YHEPTU CUCTEMBI. YTIPYTrui ynap. DHeprust ynpyro AeOpMHUPOBAHHOTO Teja U
I'PaBUTALlMOHHOIO B3aUMOJICHCTBUS TEJ. 3aKOH COXPAaHEHUS MEXaHMYECKOM 3HEPIMM M €ro CBs3b C
OJTHOPOJHOCTBIO BpPEMEHH. 3aKOH COXpaHCHMs U IPEBPALICHHWs DJHEPIMHM KaK IPOSBICHUE
HEYHUUYTOKUMOCTH MAaTEpUU U €€ ABHUKEeHUs. [Ipumepsl npuMeHeHNs 3aKOHOB COXPAaHEHUsS! UMITYJbca U
SHEPIUH.

Tema 5. /luHaMuKa BpamaTeIbHOr0 ABHKeHHUsI. 3AKOH COXPAHEHHSI MOMEHTA HMITYJIbCa.

MOMEHT CWJIbI 1 MOMEHT UMILYJIbCA MEXaHWYECKOM CHUCTEMbl OTHOCUTENIBHO TOYKH (II0JIFOCA) U
OTHOCHUTEJIILHO HENOABMKHOM OCH. MOMEHT MHEpLMM TBEPAOrO Tejla OTHOCUTEJIBHO OCH. YpaBHEHHUE
JUHAMMKHN BPAILATEIBHOTO ABH)KEHHS TBEPAOrO Tejaa OTHOCHTEIBHO HENMOABMKHOW ocu. KuHeTnueckas
SHEPrusl BPALIAIOUIETrOCs Teja. 3aKOH COXPAHEHHsS MOMEHTA HMMITYJIbCa M €ro CBSA3b C M30TPOIHOCTHIO
IIPOCTPAHCTBA.

Tema 6. F'apmoHuYeckue KoJIeOAHUS.

Mastauku. JluddepeHunanbHple M KUHEMaTHYeCKWe ypaBHeHHs KoseOanuil. I[lapameTpsr
konebannii. CBoOoaHble KoneOaHus. CKOpPOCTb, YCKOPEHHE M DHEPTUs KOJeOaTeNbHOTrO JIBHKCHUS.
Crnoxenne kosebanuid. 3aryxaromue kosebanusd. [AuddepeHunanbHoe 1 KUHEMAaTHUECKOE YpaBHEHMS
konebanuid. [lapamerpbr konebanuit. Jlekpement 3aryxanus. Koadduuument 3atyxanus. Bpews
penakcanuu. Anepuoaudeckue KosebaHus. BelHyxaeHHble koneOanus. IlapameTpsl BBIHYKIEHHBIX
kosneOaHuil. Pezonanc. ABTokosae0aHus.

Tema 7. BosiHOBBIE IIpoLIECCHI.

Bonnel, Mmexanusm ux o6pazoBanud. [IpogosbHBIE M MONEPEYHBIC BOJIHBIL. YpaBHEHHE Oeryieit
BOJIHBL. J[nMHA BOJMHBI M BONHOBOE 4yucio. IIpuHnun cynepno3unmu BojH. KorepeHTHble BOJHBIL
WnTepdepennus BoaH. CTosune BOJHBL. YpaBHEHUE CTOSUYEH BOJIHBIL.

Tema 8. OCHOBBI AKYCTHKH.

AKycTHYecKHe BOJIHBI, X XapakrepucTuku. Dddexr ormepa. 3ByK M €ro XapaKTEpPHCTHKH.
Wudpa3ByK U yIbTpa3ByK B IPUPOJIE.

Monyasb 2. «MexaHuKa )KuAKocTell U ra3oB. MoJiekyJasipHasi GU3MKA U TEPMOJANHAMUKA»

Tema 9. I'maponnnaMuka. 3aKOHbI MeXaHUKH KUJAKOCTEH H ra3oB.

Xapakrepuctuku xuakocreid. lloBepxHocTtHoe HaTskeHue. CmauuBanue. Kpaesoil  yroi.
Menucku. Kanumisipasiid 3¢ exr.

Tema 10. Mouekyasipuasi pusuka.

[Ipenmer monexkynsapHoil ¢u3uku. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUU
UJCAIBHBIX Ta30B. MOJIEKYISIPHO-KMHETHYECKAsT UHTepIpeTanus TemnepaTypsl. CpeaHss KHHETHYecKas
SHEpPrusi MOJEKYJbl. 3aKOH PAaBHOMEPHOIO pacCIpe/eeHHs] SHEpruil Mo creneHsM cBOOONbI. 3aKOH
MakcBeiia o pacrpeesieHuM MoJIeKyll ra3a o ckopoctsaM. OnsiT HItepna. bapomerpuueckas Gpopmyna.
Pacnpenenenue bombrmana. CpeaHee 4ncio CTOJIKHOBEHMM W CpeAHssl JUIMHA CBOOOJHOrO mpobderna
MOJIEKYII.

Tema 11. BaasxknocTs Bo3ayxa.

Bnaxnocte Bo3ayxa. Touka pocel. MeTonsl HM3MEpeHUs BIAXKHOCTU BO3Ayxa. DBimsHue
BJIQ)KHOCTH Ha OMOJIOTUYECKUE U MEXaHUUECKHE OOBEKTHI.

Tema 12. SIBjieHus nepeHoca.

I'panuent ¢usndeckoit BenuuuHbl. Juddysus, 3akon Puka. BHyTpeHHee TpeHHe, 3aKOH
Heiotona. TertonpoBoaHocTs. 3akoH Dypre. O01mas XapakTeprCTHKA SIBICHUH MepeHoca.

Tema 13. TepmoanHaMHuKa PABHOBECHBIX COCTOSHM.

Pabora raza mo u3MeHEHHIO 00BbEMA. BHYTpeHHsSS SHEprusi TePMOAMHAMUYECKOH CHUCTEMBI.
IlepBhIii 3aKOH TEPMOAMHAMUKH, €0 PUMEHEHUE K n3onpoueccam. Termnoémkocts uaeansHoro raza C,



u C,. Pabota raza B pa3HbIX H30mpolueccax. AauabaTuuyeckuil mporecc. YpaBHenue Ilyaccona.
HanpasnenHnocTts npoueccoB B mpupojie. Bropoii 3akoH TepMOIMHAMHUKH.

Tema 14. TepmoauHaMHUKa HEOOPATHMBIX IIPOLECCOB.

O6patumsrii 1 HeoOpaTuMmbIid niportecchl. [{ukn Kapno. KITJ[ nukna Kapao. ®usnyeckas mpuanHa
HEOOPAaTUMOCTh MPOLIECCOB HPUPOAbL. DHTporus U e€ ¢uzndeckuii cMpich. [IpuHIMIT BO3pacTaHUs
SHTPOMHH.

Monyas 3. «uaekrpocraTuka. [1ocTOIHHBIN 3JIeKTPUYECKUI TOK. DJIEKTPUYECTBO H
MarHeTH3M»

Tema 15. DnexkTpocTaTnka.

3akoH Kynona. Dnexrpuueckoe nosie. Hanpsxk€HHoCTh 2nekTpuueckoro noist. Hanpsok€HHOCTB
noJst ToueyHoro 3apsna. [lpuHnun cynepno3unmu saektp. nosneil. Teopema Octporpaackoro-I'aycca.
Pabora B snextp. mone. IloTteHnuman, pa3HOCTh MOTeHUMANOB. LIMpKynsnus BEKTOpa HaNpsHKEHHOCTH
anekTp. moyiss. CBOOOAHBIE M CBSI3HBIE 3aps/bl. THIBI JUAJICKTPUKOB. DJIEKTPUUYECCKUN JHIIOIb, €ro
IIOBE/ICHUE B AIEKTpUYECKOM Mosie. Bekrop nongpuzannn. HanpsEHHOCTD 3J1€KTp. MO B TUIIEKTPUKE.
[Tbe30nmeKTprudecKuil U 3IEKTPO-CTPUKUMOHHBIN 3¢ dekTol. Pacmpenenenue 3apsioB B MPOBOJHUKE.
IloBepxHOCTHAsl MJIOTHOCTH 3apsia. OJIEKTPOEMKOCTh. KOHIEHCATOpPHI, CHCTEMBl KOHJEHCATOPOB.
DHeprus CUCTEMBI 3JIEKTp. 3aps/iOB, 3apsSHKEHHOTO MPOBOJHUKA. DHEPrusi KOHJAeHcaTopa, e€ 00bEMHAs
IJIOTHOCTb.

Tema 16. ITocTosIHHBII TOK.

DNEeKTpUUECKU TOK U ero XapakTepucTtuku. Cuiia ¥ IUIOTHOCTh ToKa. [laneHue HanpsokeHus u
AIEKTPOJBIDKYIIAs cuia. 3akoH Oma. DIeKTpONpOBOAHOCTb, JIEKTPUYECKOE CONPOTUBIIEHHE. 3aKOH
JIxoyns-Jlenna. 3akon Oma u Jlxxoyns-Jlenna B nuddepennuansHoii popme. Hocurenu 3eKTpudeckoro
3apsna. JIBuKeHue HOCUTENEH Mo IEUCTBUEM 3JIeKTpuyecKoro nois. [logBukHOCTE HOcUTeNnel. 3aKOH
Owma u [Ixoyns-JIeHna kak clieJICTBUE KJIACCUYECKON TEOPUH 3IIEKTPOIIPOBOAMMOCTH.

Tema 17. Marneruzm. MaruuTHoe 1moJie 4 €ro XapaKTepuCTUKH.

MartepuanbHOCTh MAarHUTHOTO MOJI. J[eficTBUE MarHUTHOTO MOJIs Ha MPOBOJAHHUK C TOKOM. 3aKOH
Awmnepa. MarHuTHass MHIOyKUWA. MarHuTHble cuioBble JUHUM. 3akoH buo-Capapa-Jlamnaca u ero
IIPUMEHEHHE JIs pacy€Ta MarHUTHBIX MOJIEH MPSIMOJUMHENHOrO M KOJbIEBOro TOKOB. HampsxEHHOCTH
MarHuTHOTO NoJis. [[BUKeHre 3apsKeHHBIX YacTUll B MarHUTHOM mosie. Cuina Jlopenna.

Tema 18. JnekTpomarunTHas nHAYKIUA. CaMOMHIYyKIHS.

CaMouHAYKIMA ¥ B3aUMOMHIAYKIUSA. OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOM HMHIYKUUHU. 3aKOH
®dapanest, mpaBwio JIeHa. DIEKTPOHHBIA MEXaHU3M SJICKTPOMArHUTHONW MHIYKIIMH. MarHUTHBIN MOTOK.
NHIyKTUBHOCTB. DHEPrusi MArHUTHOTO NOJISA, 00BEMHAS IJIOTHOCTh SHEPTUH.

Tema 19. D1eKTpOMArHUTHBIE KOJIEOAHNS U BOJIHBI.

Konebanuss B aiexkTpuueckoM KoHType. [duddepeHnuanbHoe UM KUHETUYECKOE YPaBHEHUS.
[Tapamerpsl konebanuii. CBoOomHbIe KoNeOanusa. CroxeHue KojiebaHui. 3aryxarouiue KojaeOaHus B
3JIEKTPOMArHuTHOM KoHType. /luddepennmanbHoe U KuHeTHYECKOe ypaBHEHHs Kosebanuid. [lapameTpsr
koneOanuil. JlekpemeHnT 3aryxaHus. KooapdunueHnt 3aTyxaHud. AnepuoJuUecKHe KoJeOaHMS.
Beinyxnennsie koneOanus. Pesonanc. ABTokoseb6anus. OTKpBITHIN 31eKTpuuecKuil KOHTyp. Bubparop.
DNeKTpOMarHuTHbIC KojeOaHus, ux xapakrtepuctuka. [lokazarens npenomienus. [lpunnun [tolirenca.
[IIxana 351eKTpOMarHUTHBIX BOJIH.

Tema 20. OcHoBbI 351eKTpOHNKH. [lo1ynpoBOAHUKOBBIE TPUOOPHI.

Bugsl anementapubix smuccuii. Pabora Bbixosaa snekTpoHa. TepMoseKTpuieckas sMHcCUs U €
3aKOHBI. DJIEKTPUYCCKUN paspsn B razax. [luau-adpdexr. DnexrpoBakyymusie mpubOopsl. KoHTakTHBIC
apneHus. TepmoanekTpoaBkymas cuia u 3¢ ¢exr Ienpthe. P-n nepexon. [lomynpoBoAHUKOBBIN MO U
Tpuoa. OCHOBBI MUKPO3JIEKTPOHUKH.

Monyas 4. «OnTnka. AToMHAas U saaepHas Gu3nKa»

Tema 21. OnTuka. BosiHoBbIe onTHYecKHe sIBJIeHHS. 3aKOHbI FeOMEeTPHYECKON ONTHKH.
3aKkoHBI OTpakeHUs W TmpenomieHus cBera. llomHoe BHyTpeHHee oTpaxkeHHe. OObSICHEHUE
3aKOHOB TEOMETPUYECKOW ONTHKK C Tomomblo npuHiuna [tolirenca. HWHtepdepeHmns BOJH.



Wutepdepeniust cera, €€ OCOOCHHOCTH. MeTOJ TOJY4YeHUS KOTE€PEHTHBIX MCTOYHUKOB CBETA.
[Ipumenenue siBnenus uHtepdepeHuu ceeta. Judpakuus BoyH, €€ 00bsICHEHHE C TIOMOIIbIO TPUHIINIIA
Ioiirenca. [punmun [toiirenca-®Openens. Audpakuuonnas pemérka, e€ npuMeHenue. Bzaumoseiicrsue
ceeta ¢ BemiectBoM. [lomsipusanus cera. J{BoiiHOe snyuenpenomsieHue. 3akoH Mamtoca. [lonspuzanus
Py OTPAKEHUU M TPEJIOMJICHUU CBETa Ha TpaHule ABYX AUAIEKTpUKoB. Ilpmsma Hukons. SBnenue
BpalieHusi IJIOCKOCTH KojebOanmii. [lucmepcusi cBera. HopmanbHass u aHOpManbHas JHCIIEPCHSI.
Jucnepcuonnslii ananu3. [lornomienue ceera. 3akon byrepa-JlamGepra. Koadduipent noraomeHus.

Tema 22. Kopnycky.sipHble CBOiCTBa 3JIeKTPOMArHUTHBIX BOJIH. KBaHTOBas onTnka.

OcoOeHHOCTH TETIOBOrO W3NMydeHUs. Mojens abcomoTHo u€pHOro Ttena. 3akoH Kupxroda.
Pacnipenenenue sHeprun B criekTpe abcomoTHO 4y€pHoro tena. 3akoHbsl Ctedana-bonpiiMana n Buna.
I'umotes3a [Tnanka. OnTrueckas mupomeTpusi. 3akoH BHemHeTo (hoTorddexTa. YpaBHeHHe DHHIITENHA
st BHemHero  dotodddekxra. OObsicHeHHe 3akoHOB (orodddexrta ¢ MOMOIBIO KBAaHTOBBIX
npenctasneHuii o ceere. [Ipumenenue ¢orodaddexra. Onbiter JleGenera. [laBnenue cBera. KBantoBoe
oOBsicHeHUe naBiieHus cBeTa. KBaHTOBoe OOBsICHEHHME JaBieHHsI cBeTa. KopmycKymsipHO-BOJIHOBOM
Iyaau3M.

Tema 23. ®u3zuka aToMOB, MOJIEKYJI U TBEPAOIo0 TeJa.

JInneiuaTele CHEKTPHI KaK KIIOY K CTPOCHHIO aTOMA. 3aKOHOMEPHOCTH B CHEKTPE aTOMApPHOTO
Bojopona. IImanerapnas wmopmenp aroma. [loctymatet bopa. Pamuycel cranuoHapHBIX —OpOUT.
DHepPreTUYeCKUi CIeKTp aToMma Bojopoaa. [lpupona cnekTpanbHbIX TUHUNH. MHOTO3JIEKTPOHHBIE aTOMBI.
I'maBHOe, opOuTaIbHOE U MAarHUTHOE KBaHTOBbIe uncia. CruH 31ekTpoHa. CIMHOBOE KBAaHTOBOE YHCIIO.
[Tpunuun Ilaynu u pacnpeneneHue 3JIEKTPOHOB IO CTALIMOHAPHBIM COCTOSHUSIM. CHEKTpbl aTOMOB U
Mousekyll. Ctpyktypa TBEpAbIX Tesl. Cuila CBsI3M 4acTUll B TBEPABIX Tenax. Kpucramnuyeckue pemeéTku.
HedexTsl cTpykTypbl. Mexanudeckue cBoiictBa TBEpABIX Tenl. Jledopmarms. 3akon ['yka. Pacuér momayns
ynpyroctu. TeopeTtudeckas u peanbHas MPOYHOCTh TBEPABIX Tel. TEMJoBblE CBOMCTBA TBEPIBIX TEII:
TEII0EMKOCTB, TEIJIOBOE PACIIMPEHUE, TEMJIONPOBOJHOCTb.

Tema 24. SInepuas pusuka.

Pasmepsr u coctaB siaep. Hykionsl. 3apsnoBoe u maccoBoe uucia. Mzoronsl. Bzaumoneiicteue
HYKJIIOHOB. DHeprus cBsi3u. [ledekT Macchl. AKTUBHOCTH, NIOCTOSTHHAS pacraja, Mepuoj Molypacnaja.
Anbda-u3nydeHre, ero MpHpoaa M XapaKTePUCTHKH. B3amMOACHCTBHE C BEMIECTBOM. 3amIuTa OT
NEUCTBUS M3NydeHusa. bera-usznydyeHwe, €ro mnOpupoAa U XapakTepucTUku. [IpaBuio cMeuieHus.
BzauMogeiicTBrue ¢ BemiecTBOM. 3amura OT ACHCTBUS H3TydeHUs. ['aMMa-u3iydeHue, ero mpupojaa u
XapakTEepUCTUKU. B3ammopeicTBue C BEUIECTBOM. 3amuTa OT AeHCTBUA u3inydeHus. HeiltponHoe
W3IIy4CHHE, €T0 MPHUpoJa M XapaKTepUCTUKH. B3ammomelcTBHe C BEMIECTBOM. 3amiuTa OT JACHCTBUS
usnydeHus. MIcKkyccTBeHHas pauoOaKTUBHOCTh. JlereHue TKENBIX saep, KOOPPUIMEHT pa3MHOKEHUs
HeuTpoHOoB. enHas peakuusa. Kputnueckast Mmacca. Pacu€T BetMunHbI 3HEPTrUuu AeiaeHus sapa. M3oTomnsl,
MX UCIOJIb30BaHUE. Peakiiny TepMOsSAEPHOrO0 CUHTE3a. DJIE€MEHTAapHbIE YACTHULIBI.

4.3. llepeuenn TeM JeKumnii

O0BéM, u
No Tema e dbopma o0yueHus
/i OYHO-
OuHas | zaouHag | . oo
Mopyas 1. «Mexannka» 8 2 -
1 Tema 1. Mexanuueckoe ABM)KEHHUE MaTepUATbHON TOUKU U 1 0.5 -
TBEPJIOTO TeJa.
2 Tema 2. JluHamMuKa OCTYNATENBHOTO JBH)KEHUS MaTEPUaAIbHON 1 05 -
" | TOYKH U TBEPJOTO TeJa. 3aKOH COXPAHEHHUS] UMITYJIbCa. '
3. | Tema 3. Cuiisl B MEXaHHUKE 1 0,5 -
4. | Tema 4. Pabora 1 sHeprus. 3aKOH COXpaHEHHsI SHEPTHH. 1 0,5 -
5 Tema 5. /IuHamuKa BpaliaTeIbHOTO IBUKEHUS. 3AKOH COXPAHEHUS 1 ) -
MOMEHTA UMITYJIbCA.
6. | Tema 6. l'apmonnyeckue KoneOaHUS 1 - -




7. | Tema 7. BonHoBbI€ mpoliecchl 1 - -
8. | Tema 8. OCHOBBI aKyCTUKH 1 - -
Monyab 2. «MexaHuka xKUAKOCTel 1 razoB. MoJsieky./sipHas pusnka 8 5 -
U TEPMOIUHAMHKA)
9. | Tema 9. 'unpoauHamuka. 3aKOHBI MEXAHUKH JKUKOCTEH U Ta30B. 2 0,5 -
10. | Tema 10. MonexynsapHast pusuka. 2 0,5 -
11.| Tewma 11. BnaxsnocTs Bo3ayXa. 1 0,5 -
12.| Tema 12. SBneHus nepeHoca. 1 0,5 -
13. | Tema 13. TepmMoamHaMUKa paBHOBECHBIX COCTOSHUM. 1 - -
14.| Tema 14. TepMoanHaMuKa HEOOPATHUMBIX IIPOLIECCOB 1 - -
Monyab 3. «uekTpocTtaTuka. IIoCcTOSHHBIN JJIEKTPUYECKMH TOK. 8 2 -
DJIEKTPUY€eCTBO 1 MATHETU3M»
15.| Tema 15. Dnekrpocratuka. 2 0,5 -
16.| Tema 16. IlocTOSIHHBIN TOK. 2 0,5 -
17.| Tema 17. Marnetusm. MaruuTHoe 1oJI€ ¥ €70 XapaKTEPUCTUKH. 1 0,5 -
18. | Tema 18. DnekTpomarautHas UHAYKIMA. CaMOUHIYKITUA. 1 0,5 -
19.| Tema 19. DnekTpoMarHUTHBIE KOJICOAHUS U BOJTHEI. 1 - -
20. | Tema 20. OcHOBBI 37eKTPOHUKHU. [T0oTynIpOBOTHUKOBBIEC TPHOOPHI. 1 - -
Monyasb 4. «OnTnka. AToMHAas M siepHast Gu3nKa» 8 2 -
21, Tema 21. OHTI/IvKa. BonHoBbIe onTHYECKUE SIBICHUS. 3aKOHbI 5 0.5 -
reoOMeTPUUECKON ONTHKH.
22, Tema 22. KopryckymnspHble CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. 5 05 -
KBaHTOBast ONTHKA. ’
23.| Tema 23. ®duswka aTOMOB, MOJICKYJI M TBEPIOTO TEJIA. 2 0,5 -
24.| Tema 24. SnepHas pusuka. 2 0,5 -
Bcero 32 8 -
4.4. TlepeyeHb TeM MPAKTHYECKHUX (CEMUHAPCKUX) 3aHATHI
He nmpeaycMmoTpeHsl.
4.5. IlepeueHb TeM J1aGOPaTOPHBIX PadoT.
O0BéM, U
Ne Tema nabopaTopHoi paboThHI (bopma 00yteHus
n/m OYHO-
oyHag | 3aouMas | . oo
Monyasb 1. «Mexannka 14 4 -
1 Tema 1. Mexanndeckoe JBHKEHUE MATEPUATBHON TOUYKHU 1 2 05 -
TBEPAOIO TeNA.
2 Tewma 2. JIuHaMuKa OCTYNATENbHOTO IBUKEHUSI MaTepUaIbHON 5 05 -
" | TOUKM U TBEPAOTO Tesa. 3aKOH COXPaHEHHSI UMITYIIbCA. ’
3. | Tema 3. Cuiibl B MEXAHHUKE 2 0,5 -
4. | Tema 4. Pabota u sHEeprus. 3aKOH COXpaHEHHSI YHEPTHH. 2 0,5 -
5 Tema 5. Jlunamuka BpamaTeIbHOTO IBI)KEHUS. 3aKOH COXPaHEHUS 9 05 -
MOMEHTa UMITYIIbCA.
6. | Tema 6. 'apmoHnUeckue KoIeOaHUS 2 0,5 -
7. | Tema 7. BoaHOBBIEC TPOIIECCHI 1 0,5 -
8. | Tema 8. OCHOBBI aKyCTHKHU 1 0,5 -
Monyab 2. «MexaHuka :KuakocTel u razoB. MosekyJsipuasi puzuka 12 5 -
U TEPMOIUHAMHKA))




9. | Tema 9. lN'unpoauHamMuKa. 3aKOHBI MEXAHHUKH KUIKOCTEH U Ta30B. 2 0,5 -
10. | Tema 10. MonekynsapHas pu3nka. 2 0,5 -
11.| Tema 11. BnaxHocTs Bo3ayXa. 2 0,5 -
12.| Tema 12. SIBmenus nepeHoca. 2 0,5 -
13.| Tema 13. TepmoauHaMUKa PaBHOBECHBIX COCTOSIHUI. 2 - -
14.| Tema 14. TepmoanHaMuKa HEOOPATUMBIX NPOLIECCOB 2 - -
Monyabs 3. «iekTpocTaTuka. IIoCTOSHHBIN JJIeKTPHYECKHH TOK. 12 5 -
DJIeKTPUYECTBO 1 MATHETHU3M»
15.| Tema 15. DnekTpocraTuka. 2 0,5 -
16.| Tema 16. IlocTOSTHHBIN TOK. 2 0,5 -
17.| Tema 17. Marnetusm. MaruuTHoe 1MoJi€ M €T0 XapaKTEPUCTUKH. 2 0,5 -
18. | Tema 18. DnexTpomarauTHas UHAYKIHS. CaMOWHTYKITHS. 2 0,5 -
19.| Tema 19. DnekTpoMarHUTHBIE KOJICOAHHSI U BOJIHBI. 2 - -
20. | Tema 20. OcHOBBI 21€KTPOHUKH. [10TyIPOBOAHUKOBBIE IPUOOPEI. 2 - -
Monyab 4. «OnTuka. AToMHAas M siepHast Gu3nKa» 12 2 -
21 Tema 21. OHTI/IUKa. BonHoBbIe onTHYECKHE SABICHUS. 3aKOHbI 3 0.5 -
reOMETPUYECKON ONTUKH.
22, Tema 22. KopnyckymsipHble CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. 3 05 -
KBaHTOBas ONTHKA. ’
23. | Tema 23. ®usuka aTOMOB, MOJIEKYJI U TBEPIOTO TeJa. 3 0,5 -
24. | Tema 24. Snepuas pusuka. 3 0,5 -
Bcero 50 10 -

4.6. Buabl caMoOCTOAITEJIbHOW PpadOThI CTYIEHTOB M IepeYyeHb Y4eOHO-MeTOAUYeCKOro
o0ecreyeHus VI CAMOCTOSATEJIbHOI PadoThl 00y4YaloMXCs

4.6.1. TloaAroToBKa K ayIUTOPHBIM 3aHATHAM

IloaroroBka oO0yd4aromuUXcs K ayIUTOPHBIM 3aHATHUSIM COCTOMT W3 TOJTOTOBKM K JIEKIHMAM H
MOJITOTOBKH K JTA0OPaTOPHBIM 3aHATHUSM U IPOBOJUTCS B YaChl CAMOCTOSTEIIEHOW PaOOTHI.

IloaroToBka K JEKIMH BKIOYAET B ce0s MPOpadOTKy U YCBOCHHE MaTepuaa IpeabLIyIuX JeKIHH,
a TaK)Ke CaMOCTOSTEIIbHOE N3YYEHHE TE€X BOIPOCOB, KOTOPBIE BEIHOCSTCS HA CAMOCTOSITENIBHOE N3YyUEHHE.
Ota paboTa MOHKHA BECTHUCH C KOHCIIEKTOM JIGKIIMHA M Y4eOHHKOM, B pe3yJlbTaTe KOHCIEKT JICKIHH
JIOJKEH YTOUHATBCA M YIayOJssaThes. Bo3HMKaromume BOMpPOChl HEOOXOIMMO 3alMChIBaTh, YTOOBI 3a/1aTh
ux nektopy. Takast perynsipHas paOoTa MOMOXXET CTYAEHTY aKTMBHO OCBaWBaTh HOBBIM MaTepHal Ha
JEKIMSIX.

IMoaroToBka Kk 1a0OpPaTOPHBIM 3aHATHUSAM BKJIIOYAeT B ceOsl MOATOTOBKY OTYETa IO BBINOJIHEHHON
nmabopaTtopHOl paboTe M MOATOTOBKA K BBIMOJTHEHHUIO CIEAYIOMIEH abopaTopHON paboThl. OTYETH 1O
1a00paTOpHBIM paboTaM TOJIKHBI OPOPMIISTECS B OTAEIBHON TETpaau MO J1abOpaTOpHOMY HMPAKTUKYMY,
IpU 3TOM JAJs KaXAOH paboThl HEOOXOJUMO YyKa3aTh €€ Ha3BaHHUeE, 1iefib paOoThl, ATy MPOBEACHMUS
M3MEPEHUH, 3amucaTh pe3yibTaThl U3MEPEHUH B TaOJMUIBI, MPOBECTH COOTBETCTBYIOIIYIO O0OpabOTKY
pe3ynbTaTOB MPSMbBIX M KOCBEHHBIX HM3MEpEHMH, 3amucaTh OTBEThl. B KOHIE Kakaod jgabopaTOpHOM
paboTHI MPUBOIATCS KOHTPOIBHBIE BOIIPOCH], HA KOTOPBIE CTYACHTHI JOJKHBI 1aTh MTUCHMEHHBIE OTBETHI B
cBoelt Terpaau. [ nomydeHus 3adera 1o JabopaTopHON paboTe CTYINEHT AOJKEH:

— Hay4uThcs paboTarh ¢ mpubopaMu U 000PYAOBAHUEM, UCTIOIB3YEMBIM B JTaHHOW JIaOOpaTOpHON
pabore;

— MPOBECTH MPABHILHO U3MEPEHUS 1 00pabOTKY pe3yabTaTOB 3TUX U3MEPECHHUN;

— 0(OpMUTH OTYET O JAaHHOM paboTe B CBOEH TeTpaau Ui 1a00paTOPHBIX padoT;

— YSACHHUTH TEOPETHYECKH MaTepual MO Hu3ydyaeMod B pabore Teme B 00OBbeMe OTBETOB Ha
KOHTPOJIbHbIE BOIPOCHI.




4.6.2. Ilepedyenb TeM KypcOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl (IpOEKThI) HE MPEYCMOTPEHBI.

4.6.3. IlepeueHb TeM pedepaToB, pacueTHO-rpaguueckux pador

Ne

i Tema pedeparta, pacueTHO-TpaduuecKux padboT u Jap.

1. |Mexanuka. MonekysspHas pU3UKa U TEPMOJIUHAMUKA.

2. |DNeKTpocTaTHKA U TOCTOSHHBIN TOK. DiekTpomMaraeTi3M. OnTrka. Ou3rKa aTOMHOTO SIIpa.

4.6.4. TlepeueHb TeM W Y4YeOHO-METOAHYECKOro oOecreYeHHs JIsi CaAMOCTOSITeJIbHOMH
a00ThI 00y4aIO M XCH

O0beMm, u
Ne . Y4yeOHO-METOANYECKOE (opma oby1eHHus
/ Tema caMocTOsITEIBHON PabOTHI OYHO-
obecrieueHue
n OYHAas(3a0YHAas 3209HA
s
Monyasb 1. «Mexanuka» Kann K. b. Kypc ob6meit 18 42 -
1 Tema 1. MexaHH4EeCKOE JBUIKCHHE ¢busuku : yaedHnoe nocodue / K. 4 5 -
"| MaTepHaNbHOM TOYKH M TBEPAOTO TeJa. b. Kaun. — Mocksa : KYPC :
Tema 2. JluHaMKKa IOCTYNATEILHOTO NH®OPA-M, 2022. — 368 c. - -
5 | ABXKCHWS MaTepHalbHOIl TOUKH 1 ISBN 978-5-905554-47-6. - ) 6
"| TBepmoro Tena. 3aKOH COXpPaHEHHUsI Texer : snexrponnsii. - URL:
MMITYJIbCA. https://znanium.ru/catalog/prod
3.| Tema 3. Cuiibl B MEXaHUKE uct/1094750 (nara obpauienus:| 2 6 -
4 Tema 4. PaGoTa u sHEprUs. 3aKoH 02.09.2024). — Pexunm 9 5 -
' | coXpaHeHUsl SHEPTUMU. AOCTyMA: 1O MOAIHNCKE.
Tema 5. [luHamuka BpamaTeibHOTO -
5. | ABMKEHMs. 3aKOH COXPAaHEHUS MOMEHTa 2 6
MMIYJIbCA.
6.| Tema 6. FapmoHnUUeckue KoneOaHms 2 4 -
7.| Tema 7. BosiHOBBIE TpOLIECCHI 2 4 -
8.| Tema 8. OCHOBBI aKyCTHKH 2 4 -
Moayasb 2. «kMexXaHHUKA KUIAKOCTel U Kann K. b. Kypc o0mieit -
razos. MoJiekyJsipHasi pu3nKa u ¢u3uku : yaedHOe ocodue / 18 42
TePMOAMHAMHKA) K. b. Kaan. — Mocksa :
9 Tema 9. I'mnponunamuka. 3aKOoHBI KYPC : UHOPA-M, 2022. — 3 7 -
" | MEXaHUKHU KUJKOCTEH U ra3os. 368 c. - ISBN 978-5-905554-
10.| Tema 10. Monexynsipuast hpusuka. 47-6. - TeKCT : DNEKTPOHHBIA. -| 3 7 -
11.| Tema 11. BraxHocTh BO3myXa. URL: 3 7 -
12.| Tema 12. SBneHus mepeHoca. https://znanium.ru/catalog/prod| 3 7 -
Tewma 13. Tepmoannamuka pasHoecupix | UCt/1094750 (nara obpamenns: -
13 octosmii. 02.09.2024). — Pesum 3| 7
14| Tema 14. Tepmoannamuka HeobpaTumprx | AOCTYIA: IO HOMIHCKE. 3 7 -
MPOLIECCOB




Moayasb 3. «IeKTpoCTaTHKA. [Toroxux, C. A. ®usuxa. -
ITocTOAHHBIH JJIEKTPHUYECKHUH TOK. COopHUK 3a/1a4. 18 42
DJIeKTPUYECTBO U MATHETHU3M» DNeKTpOMarHeTusM,
15.| Tema 15. DnektpocraTuka. KOJIeOAHMS U BOJIHEI, OITHKA, 3 7 -
16.| Tema 16. TloCTOSHHBIH TOK. KBagTOBa’I n ﬂgepl*/mc’[ ‘1:131“3 13 7 -
yuebHoe nocodue / C. A. :
17 Tema 17. Marunerusm. MaruuTtHoe noJse u Torosix, C. A. CTpelbiob. - 3 ;
CTO XapaKTCpUCTHKH. HoBocubupck : Uzn-so HI'TY,
18 Tema 18. DnexTpomMarHuTHAs MHAYKIUA. | 2020. - 120 c. - ISBN 978-5- 3 7 -
CaMOMHAYKIHS. 7782-4163-3. - Tekcr :
Tema 19. DneKTpoMarHuTHBIE KoneGanus | dIEKTPOHHBIA. - URL: -
19. 1 BOJIHEL. https://znanium.com/catalog/pr | 3 !
oduct/1868904 (nmara )
20. Tema 20. OCHOBBI YIEKTPOHHUKH. obpatmenus: 02.09.2024). — 3 7
[TonynpoBOIHUKOBBIE TPUOOPHI. PesHM TOCTYTIA: TIO TIO/THCKE.
Monayasb 4. «OnTuka. AtomHas u sigepuast | CuByxun J{. B. O6muii xypc -
17 36
¢pusuxa» ¢uzuku: YueOHoe mocodbue s
Tema 21. Onrtuka. Bonnossle ontuueckue | By30B: B 5 Tomax Tom 2: -
21.| aBneHus. 3aKOHBI TEOMETPHYECKON TepmoanHamuka u 5 9
OTITHKH. MOJIEKYJIIpHas ¢buznka
Tema 22. KopnyckynspHble CBOKWCTBA Cusyxun /1.B., - 6-e u3z., crep. -
22.| 3JIeKTpPOMArHUTHBIX BOJIH. KBaHTOBas -  MockBa OUSMATIIUT, 4 9
OTITHKA. 2014. - 544 c. ISBN 978-5-
o3| Tema 23. dusmka aTOMOB, MOIEKYI M 9221-1514-8. -  Tekcr 4 9 -
| TBepaoro Tena. 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/pr -
24 Tema 24. SinepHas dpu3uka. gggz:fezg/llzo 02.09.202 4)(_}1an 4 9
Pexxnm gocTyna: no noJmnucke.
Bcero 71 | 162 -
4.6.5. Jlpyrue BHAbI CAMOCTOSITEJILHON PadoOTHI CTY/IEHTOB
He mpenycMoTpeHsL.
4.7. llepeyeHb T€M ¥ BHJI0B 3aHATHI, IPOBOJUMbIX B MHTEPAKTUBHOM dopme
Ne i/ dopma 3aHATUA Tema 3ansaTus HHTEepakTUBHBIN METON O0BeM, 1
1. Jleknusa DJIEKTPOCTATHKA. WNHTepakTuBHAs JTeKUUA 2
2. Jlexuus Pabora wu osHeprus. 3akoH | HTepaKkTHUBHAS JEKIHS 2
COXPAaHEHHUS SHEPTUU.
5. DoH/1 OLIEHOYHBIX CPeACTB /sl IPOBeIeHUS MPOMEKYTOUHOI aATTeCTAIIUN

[lonHoe onucanue GpoHa OLEHOUHBIX CPEACTB TEKYIIEH U MPOMEXKYTOUHOHN aTTecTalluu

o6y11a10u114xc;1 C IICPCUHCM KOMHGTCHHHﬁ, OIMMCAaHHUEM MOKa3aTeleh 1 KPHUTCPUCB OLICHUBAHUSA
KOMHGTGHHI/II\/JI, [IKaJI OCHUBAHHWA, TUIIOBBIC KOHTPOJIBHBIC 3aJIaHUSA U METOJUYCCKHUEC MAaTCPUAJIbL
MMpeACTABJICHLI B q)OHI[e OLCHOYHBIX CPCACTB IIO ,[[aHHOI\/'I AUCHOUIIIIMHE B COOTBETCTBYIOIIICM pa3JicjIic

YMK.




4.6.5. Jlpyrue BuIbI CAMOCTOSITEJIbHON PadOTHI CTY/IEHTOB
He mpenycMoTpeHsl.

4.7. llepeyeHb TeM U BHI0B 3aHATHH, IPOBOAUMBIX B HHTEPAKTHUBHOI (hopme

No HNHTepakTUBHBIN
dopma 3aHATUA Tema 3ansaTus p O6beMm, 1
n/n METO]1
1. | Jlekuus DJIEKTPOCTATHKA. HNutepakTuBHas 2
JICKIIHS

5. ®OoH/1 OLIEHOYHBIX CPEACTB /JIsl IPOBeIeHUsI IPOMEKYTOYHOM aTTeCTaAluH

Ilonnoe omnucaHue (pOH)Ia OLCHOYHBIX CPCACTB TeKymeﬁ u HpOMeX(YTOqHOﬁ aTTeCTallu

oOyyaroluxcsi C NEepeyHeM KOMIIETEHIIMH, ONMMCaHHWEeM IoKa3aTesJed U KPUTEpPHUEB OLIEHUBAHUSA
KOMIIETCHIIWM, IIKaJl OLICHUBAHUS, THUIIOBbIE KOHTPOJIbHBIE 3aJaHUSA U METOAUYECKUE MaTepHualbl
MIpe/ICTaBICHbI B IPUIIOKEHUH 3 JaHHON pabouel mporpamMmabl.

YyeOHO-MeTOANYECKOE 00ecedeHrne TUCIUILITHHBI

6.1. PexoMenayemasi JuTepatypa
6.1.1. OcHoBHas JMTEpaTypa

No 1/ ABTOp, Ha3BaHUE, MECTO U3JIaHUs, U3AATEILCTBO, TOJ U3AaHHS, KOJTHYECTBO Kon-Bo 3k3.
B CTpaHUII B OO
Kann K. b. Kypc obmeit ¢usuku : yue6Hoe mocodue / K. b. Kann. —

1 Mocksa: KYPC : UHOPA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. -| D1eKTpOHHBIN
Tekcr: anextponnsii. - URL: https://znanium.ru/catalog/product/1094750 pecypc
(mata ob6pamenus: 02.09.2024). — Pesxxum 1ocTymna: 1mo moamnucke.

[oroxux, C. A. ®uzuka. COOpHUK 3aa4. DIEKTPOMArHETU3M, KOJIeOaHUs
Y BOJIHBI, ONITHKA, KBAHTOBAs M siAepHast ¢pusuka : yueoHoe nmocodue / C. A.

2 [Moroxwux, C. A. Ctpenbuos. - HoBocubupck : M3a-so HI'TY, 2020. - 120 ¢.| DnekTpOHHBII
- ISBN 978-5-7782-4163-3. - Tekcr : anexTponnsiid. - URL: pecypc
https://znanium.com/catalog/product/1868904 (nata oOpamicHus:

02.09.2024). — PexxuM J0CTYIIA: 110 TOAIHKCKE.
CusyxuH /1. B. O6mmii kypc pusuku: YueOHoe nocodue s By3oB: B 5
tomax Tom 2: TepmonuHamuka U MojekyisipHas ¢usuka / CuByxuH /1.B., -

3 6-¢ m3., ctep. - MockBa :OU3MATIINUT, 2014. - 544 c. ISBN 978-5-9221- | DneKkTpOHHBIH
1514-8. - Tekcr : anexkTpouHsrii. - URL: pecypc
https://znanium.com/catalog/product/470190 (naTta oOpamenus:

02.09.2024). — Pexxum nocTyma: 1mo MmOoAIMHUCKe.
Xappynsik B. . Kypc ¢usuku : yaeOnoe mocodue / B.I'. XaBpyHsik. —
Mocksa : MHOPA-M, 2021. — 400 c. — (Bsicmee oOpa3oBaHue: S EKThOHHLL

4  |bakamaBpuat). — DOI 10.12737/762. - ISBN 978-5-16-006395-9. - Tekcr : P
anekTporHbid. - URL: https://znanium.com/catalog/product/1149108 (nata pecype
obpamenus: 06.06.2024). — PexxuM 1ocTyIia: 1Mo moIImucKe.

6.1.2. JlonosiHuTEIbHAS JIUTEPATYypa
Ne n/nn ABTOp, Ha3BaHUE, MECTO U3JJaHUsl, U31ATENbCTBO, TOJ U3/IaHHs, KOJIMYECTBO CTPAHMUIL
1 I'pabosckuii, P.U. Kypc ¢pusuku: yued. mocodue. / P.M. I'paboBckwmii — 8-e uzn. crep. - Cno.:
' MznparensctBo "Jlans", 2005. - 608 c.
AxynusiH, A. H. HccnenoBanue siBieHust 31€KTPOMarHUTHON MHAYKIUY : y4eOHO-
9 METOAMYECKOE TOCOOE IS TPOBEICHUS 1aO0PaTOPHO-NPAKTUUYECKUX paboT 1o puszuke Ha

0a3e MHTEPaKTUBHOTO JlabopaTopHoro npaktukyma "Otkpsitas ¢pusuka 1.1" / A. H. AxynusH ;
benl' CXA um. B.A. I'opuna. - Maiickuii : M3n-Bo benl' CXA um. B, I'opuna, 2014. - 31 c.




6.1.3. [lepuoguyeckne U3TaAHUA
He npenycMoTpeHsI.

6.1.4. MeToauueckne yKa3aHus 1Jisi 00y4al0NIUXCs M0 OCBOCHUIO JUCIHUTIIMHBI

Ne /it ABTOp, Ha3BaHUC, MCCTO U3JaHWs, U3JaTCIIbCTBO, oA U3JaHNA, KOJIUYCCTBO CTPAHUI]

1 Bonosuk B.H. ®usuka. Mexanuka. Merogudecknue yka3aHus s IOATOTOBKH K
" |naGopaTopromy npaktukymy / B.H. Bonosuk. JIyranck: 'OY JIHP JIHAY, 2018. — 102 c.

Bonosuk B.H. ®uzuka. MonekynsapHas Gusnuka u TepMoguHaAMUKa. MeTOANYeCKUe yKa3aHHs
2. | HOATrOTOBKH K JlaboparopHoMy npaktukymy / B.H. Bonosuk. Jlyranck: [OY JIHP JIHAY,
2018.

Bonosuk B.H., JIuxomanos A.A. ®u3uka. DNeKTpUYECTBO U MarHeTusMm. Metoauueckue
3. | ykazaHus JUIsl IOArOTOBKH K JabopaTopHoMy npaktukyMmy / B.H. Bonosuk, A.A. JIuxomaHOB.
Jlyranck: 'OV JIHP JIHAY, 2018.

NBannukoB B.B., JluxomanoB A.A. ®usuka. Ontuka. MeToanueckue ykazaHus st

4. | moAroToBKH K JlabopatopHOoMy npakTukymy / B.B. Bannukos, A.A. JluxomanoB. JIyranck:
oy JIHP JIHAY, 2018.

Cronsapenko B.®., IBannukoB B.B., Bonosuk B.H. ®u3uka. Yactes | . MeTtoguueckue yka3aHust

5. | mns caMOCTOSITENTFHOW U MHANBHUIYATLHOUN paOOTHI C 3aJaHUSIMU JIJIST KOHTPOJIBHBIX padoT. /
B.®. Cronspenko, B.B. IBannukos, B.H. Bonosuk. Jlyranck: JIHAY, 2007.

Cronspenko B.®., Isannukos B.B., Bonosuk B.H. ®usuka. Yacts Il . Metoauueckue
6. |ykaszaHwus 71 CAMOCTOSITETIFHOW U MHIUBUYabHOM PabOTHI C 3aJaHUSIMU JIJIS1 KOHTPOJIBHBIX
pa6ot. / B.®. Cromspenko, B.B. Usanaukos, B.H. Bonosuk. JIyranck: JIHAY, 2007.

6.2. Ilepeyensb pecypcoB HMH(OPMANUOHHO-TEJEKOMMYHMKAIIMOHHOI ceTn «MHTepHET»
(nanee - ceTb «AHTEpPHET»), HEOOXOAUMBIX /I OCBOCHUSI AU CIUIIIMHBI

Ne i/mm HaszBanue nnrepHeT-pecypca, aipec u pexkuM J0CTyna
1 Bukunenus — cBoO0IHAs SHIMKIONE AU, [DnekTpoHHbIi pecypc]. URL:
" |https://ru.wikipedia.org/wiki (maTa oopamenwus: 06.06.2024).
9 DenepanbHblil moptan «Poccuiickoe 00pazoBaHue. [ DNEKTPOHHBIN pecypc].
" |URL: https://www.edu.ru/ (nara obpamienus: 06.06.2024).
3 [ Tapopmarmonnas cuctemMa «EQrHOE OKHO J0CTyIa K 00pa30BaTeIbHBIM pecypcamy.

[Dnexrponssiii pecype]. URL: http://window.edu.ru/ (nara oopamenus: 06.06.2024).

4. |DenepanbHblil EHTP HHGOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB — http://fcior.edu.ru/
(D71eKTPOHHO-OMOIMOTEYHAs CUCTeMa «Y HUBEPCUTETCKast OMOIMOTeKa OHIIAHy. [ DJIEKTPOHHBIN
pecypc]. URL.: https://biblioclub.ru/ (nata o6pamenus: 06.06.2024).

Haydnast snektponHas Oubnmoreka «e-Libraryy. [DnekTpoHHBIH pecypc].

URL: https://elibrary.ru/ (naTa oopamenus: 06.06.2024).

6.3. CpeacrBa o0ecnieyeHUs1 OCBOCHMS 1M CHUILTHHBI

6.3.1. KomnproTepHbie 00y4aiye ¥ KOHTPOJIHPYIOLIHE IPOrPaMMbl

@OyHKIHS TPOrPaMMHOTO 00eCTIeUeHHUs

Ne | Bupg yuebnoro | HammeHoBaHHME MpOrpaMMHOTO
n/n 3aHATUA oOecreyeHus KOHTPOJIb MOACHpY- oOyuarormas
o1as
1 JleknuonHsle, |CucTeMa IMCTAHIIMOHHOTO + + +
npakTuueckue |oOyuenust Moodle



https://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
https://biblioclub.ru/
https://elibrary.ru/

6.3.2. Ayauo- u Buaeonocooust
He npenycMmoTtpeHsl.

6.3.3. KoMnbroTepHbIe Npe3eHTANINH Y4eOHbIX KyPCOB
He npegycMmoTpeHsl.

7. Onmcanue MaTepUAIbHO-TEXHHYECKOW  0a3bl, He00XO0AMMOU

OCYIIECCTBJICHUSA Oﬁpa30BaTe.]'ll>HOI‘O nmpomecca 1mo IMCHUMIIJINHE

AJIsA

HaumenoBanue o6opyaoBas-
HBIX y4eOHBIX KaOWHETOB,
00BEKTOB JJIs1 IPOBEJCHUS

3aHITHI

[TepeueHb OCHOBHOTO 000PY/IOBaHMS, TPUOOPOB U MATEPHAJIOB

-313 - ayIUTOpUsT  AJIs
IPOBEJCHUS  J1aOOpaTOPHBIX,
CEMUHAPCKUX U MPAKTUYECKUX
3aHATHH, TPYIIIOBBIX u
WHIUBUTYaJIbHBIX
KOHCYJIbTalIHi, TEKYIIEro
KOHTPOJI,  IIPOMEKYTOUHOHU
aTTeCTallly, CaMOCTOSTEIbHON
paboThI

kad ¢ 3axp. AB. — 3 wT., cToa aya. — 20 wrT., mkag mad. — 2
mr., cryn ydeH. — 30 mr., cron AByXTymO. — 1 mT., cTON
oHOTYMO. — 1 1T., mKad 1t ogexxa— 1 mwrT., JocKa a/Tex. mokas.
—1 ., mabopaTopHeie TpuOOpPEl U oOopymoBaHuE (a/TpaHC-
dopmarop, ammnepmerp 2-86, BombTMETp I-87, BOJIBTMETD,
ranpBaHomeTp ['CA, i mut, obopynoanue 87J1-01, kaTymika
WMHIYKIIMOHHAs, Mara3uH COIPOTHUBIICHHS, MAaIlIUHA 3JEKTp.,
OaTapest KOHICHCAT. U JIp.);

-315 - aymuropus s
NpoBeleHUsT  JabOpaTOPHBIX,
CEMUHAPCKUX H MPAKTUICCKUX
3aHITHH, IPYIIOBBIX u
VHIABUTYQJTbHBIX
KOHCYJIbTAIHIA, TEKYILETO
KOHTPOJI,  IIPOMEKYTOUYHOMU
aTTECTAIMH, CaMOCTOSITEIIbHOM
paboTHI

Mkad ¢ 3akp. AB. — 2 mwT., pabdounii crton «J»-16, ct. ans Bec.
JI®-550 — 1 wt., muc. ct.JI®-540 — 1 wT., apMaTypHBIii CT. — 7
mr., ceid —1 mr., Jgocka a/Tex mok. — 1 mr., cTon ogHOTYMO. — 2
mT., cTon aya. — 1 mr., crya yuyenud. — 30 mr., cremnax — 1
T., CTyN a0, — 1 mT., CTyn m/MATKU — 2 1WT., 1a00paTOpHBIE
npubopsl 1 0bopynoBanue (060p «IneKTpo», BosbT™MeTp D-505,
reHepaTop 3BYKOBOM, HICTOUHUK MUTAHUSI YHUBEPC., MUKPOUHTED.
«JInHHUKa», MUKpO(QOTOMETp. Hepeructp., ocserutenr OU-18,
ocrmiorpad 3JeKTp., NPUOOp (U3U3MEPH., MASITHUK YHHBEPC.,
BOJIETMETP, OapoMeTp aHepOMI., BECbl TEXHUYECKHUE, T€HEPaTOP
I'VK (c), ucrounux NDIIII-2, mokcomerp (C), MUKPOCKON U
Ip.); y4eOHO-METOANYECKHE MaTePHAIIbI

I-317 — aymutopus s
IpOBEJCHUS  J1abOpaTOPHBIX,
CEMUHAPCKUX U MPAKTUYECKUX
3aHATUH, TPYIIIOBBIX u
WHIMUBUAYAJIBHBIX

Cron ayn. — 10 wr., cton — 9 mr., mkad At npubd. — 3 wrT., CTyn
yaeHnd. — 31 mT., 1ocKa 1/Texmok. — 1 mT., o0opyaoBaHUE ISt
1a00paTOPHBIX paboT MO MOJEKYJIsIpHOM  ¢u3uKe u
TEPMOJAWHAMHUKHN (37. IOUT, TPOOUPKH, TEXHHYECKUE BECHI,
IIUIETKH, IpylIa)

8. MexknucunninHAPHbIE CBA3H

IIporoxo.

corjiaCoBaHusa pa6oqel71 MMpOorpaMmhbl C IpYIruMu JUCHUIIIMHAMHA

JUCIUILUIUHBI, C KOTOPOM
MIPOBOJIMIIOCH COTJIAaCOBAHHUE

HanmenoBanue

Kadempa, ¢ xotopoi
POBOJIUIIOCH COTTIACOBAHHE

[Tpennoxenus 06 N3MEHEHUAX B
paboueii mporpamme. 3akirodeHue oo
UTOTAX COTJIaCOBAHUS




JIncr u3mMeHeHnmii pado4eil nporpaMmsl

IIpniaoxenne 1

Howmep nportokona

CTpaHHuIEI C

IIepedeHsb OTKOpPpEK-

ITonmmce 3aBe-

Homep u3meHeHus|  3acemaHusl JYIOIIETO
U3MCHCHUAMU TUPOBAHHBIX ITYHKTOB o
kKadeapsl U naTta Kadeapoit

1. Ne 1 o1 03.09.24 13 6.1




IIpniaoxenne 2

JIner nepnoguvecKux NpoBepoxK padodei NporpaMmsbl

JI0JDKHOCTHOE JIMIIO, TTPO-
BojuBiee nposepky ®.1.0.,
JOJDKHOCTD, MOAIHUCH

Jlarta

IToTpeOHOCTD B
KOPPEKTHPOBKE

[IepeyeHb MyHKTOB, CTP.,
pasuenos, TPEOYOIHUX
U3MEHEHUN




Ipunooicenue k paboueti npozpamme OUCYUNTUHBL
MuHuCcTEepCTBO CEJIbCKOro xo3siicrea Poceniickon ®enepanun
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/’KETHOE OBPA30BATEJIbHOE
YUYPEXJAEHUE BBICIHEI'O OBPA3OBAHUSA

«JIYTAHCKHUH T'OCYJAPCTBEHHbBIN ATPAPHBIN YHUBEPCUTET
UMEHMH K.E. BOPOILIUJIOBA»

®OH/J OUEHOYHbBIX CPEACTB
no aucuuminae (Moaynto) dusrka
Hampasnenue noaroroBku: 19.03.02 IIpoaykTel mUTaHKS U3 PACTUTENBHOTO ChIPhS
Hanpasnennocts (npo¢uib): TexHonorus xyieda, KOHIUTEPCKUX U MAKAPOHHBIX U3JEIHN
YpoBens npodeccuoHalIbHOro 00pa3oBaHus: OaKanaBpuar

I'ox Hayana nmoarorosku: 2024

Jlyranck, 2024



1. MEPEYEHH KOMIIETEHIIUI, COOTHECEHHBIX C HHIUKATOPAMHU JOCTUXKEHUSI KOMIIETEHIAMI, C YKASAHUEM DTAIIOB
UX ®OPMHUPOBAHUSA B ITPOIECCE OCBOEHUS OBPA30BATEJIBHOM ITPOI'PAMMBI

Kon DopMyIHPOBKA NHpukaropsl Otan [Inanupyemeie pe3ynbTaThl HanmeHnoBanue HanMeHoBaHuE OLIEHOYHOTO
KOHTpO- KOHTPOJIUpYEMOH JOCTH)KEHUS (YpoBeHb) o0y4eHus Moynel 1 (Uin) CpeacTBa
JIUpyeMoit KOMIIETEHIIUU KOMIIETEHIIUU OCBOCHHUSA pa3zenaoB IUCHUIUTHHBI Texymmit | [Ipomexyrounas
KoMIIe- KOMITETEHIIUU KOHTPOJIb aTTecTanus
TEHITUH
OIIK-2 Crniocoben OIIK-2.1 IlepBb1ii 3Tan 3HaTh: onpeaeseHus Mopyns 1. Tectsl JK3aMeH
MIPUMEHSTh OcyiecTBusier (moporosblit OCHOBHBIX IIOHSTAH «MexaHuka 3aKpBITOTO
OCHOBHBIE 3aKOHBl | pPacyeTshl, YPOBEHB) (H3MKH, CHMBOIIHKY, Monyns 2. THIIA
W METOABl aHaIU3UpyeT 3aKOHbI, OCHOBHBIE «MonekynspHas
HCCIEeI0BaHUMI [IOJIyYCHHbIE MPHEMBI T0KA3aTENBCTB ¢mzuka n
€CTECTBEHHBIX HAYK | pe3yJbTaThl U TEPMOJIUHAMUKA.
JUIA PEIICHUs 3a1a4 | COCTaBJIAET (usiacckux VS AKOHOB 1 MexaHuKa KUIKOCTEH
po(eCcCHOHANBHON | 3aKIF0UYEHHUE 110 — YTBCPIKIACHHUH. U Ta30B»
NEeSITeNbHOCTH HPOBEIECHHBIM Bropoii stan 5 YMeTb: aHaIN3UpOBATH Moayns 3. Tectnr 9K3aMEH
aHaIM3aM, (MpoABHHYTHIA | 33724y, BRI €€ DJIEKTPOCTATHKA. OTKpBITOTO
HUCIBITAHUSAM U YPOBCHD) 0a30BbI€ COCTABIAIONINE, | [TocTOSHHBIH Tina
MCCIIEIOBAHUSIM. IPHUMEHSTH HMEIOIIYIOCS | DIEKTPUIECKUH TOK. (sBompocer

TEOPETHUECKYIO 0a3y

Tpetnii aTan
(BBICOKMIT
YPOBEHB)

HNMeTh HABBIKH::
NEPEBOIUTH PEAIbHYIO
3a/1a4y Ha SI3bIK QU3HKH,
BBIOMPATh METOJI €€
peIIeHHsI CTPOUTh
IpOCTEHIINe MOJIENIN TIPU
peleHUH
npodeccroHaIbHBIX
3aJa4, CaMOCTOSITEIbHO
pacIUpsATh U YIIIyOIsaTh
3HaHUs.

DNEKTPUIECTBO U
MarHeTH3M»
Monyns 4. «OnTuka.
ATOMHas U AepHas
¢buzuka»

JUIS OTIPOCa)

Pacuernas
paboTa

9K3aMCH




OIIK-2.2 ITepBerit aTan 3HATH: METOIEI Mogyns 1. Tectnl JK3aMeH
CucreMmarnzupyer | (ITOpOTOBBIH MaTeMaTU4eCKOro «MexaHuKa» 3aKpPBITOTO
pe3ybTaThI YPOBCHB) aHaIM3a, TEOPETUYECKOro Mopyns 2. THIA
HaY4IHBIX 1 DKCIIEPUMEHTATLHOTO «MomnekymnsipHast
HCCIIeIOBAHUI. UCCIIeIOBAHUS, ¢u3uka u
MIpUMEHSIEMbIE JIIIS TEPMOJAMHAMHUKA.
peumenus MexaHuKa KUAKOCTEN
po(hecCHOHANBHBIX 3374 | ¥ Ta30B»
BTopoii atam YMeTh: BEIOUpATH U Mogyns 3. Tectol 3K3aMEH
(IpOBHHYTHIN | UCIONB30BAThH DNeKTpocTaThKa. OTKPBITOTO
YPOBEHB) HEOOXOAMMBIC [TocTostHHBIN THIIA
MaTEeMaTUYECKHE METOIbI 3EKTPUUECKUN TOK. (BompoOCHI
Y BBIYUCITUTEIbHBIC DNEeKTPUIECTBO H JUTSL OTIpOCa)
CPE/ICTBa, a TAKKE MarHeTu3M»
Ta0JUIIBI ¥ CIPABOYHHKH, Mogyns 4. «OnTuka.
JIOBOJIUTH PEIICHUE 3a]aun | ATOMHasl U siiepHas
JIO TIPUEMIIEMOTO (rzuka»
(daucnoBoro) pe3ynprara u
OIIEHUBATh €T0
JIOCTOBEPHOCTh
Tpetuii sTan NUMeThL HABBIKH: Pacuernas JK3aMEH
(BBICOKUI OLICHUBATH U paboTa
YPOBEHB) aHAJIM3UPOBAThH
MTOJIYICHHBIN pPE3yJIbTaT
OIIK-2.4 IlepBriii aTan 3HATh: METOIEI Monyns 1. TecTtrl JK3aM€EH
Ucnonszyer (moporoBerit MaTeMaTU4eCKOTO «MexaHuKa» 3aKPBITOTO
3HAHUS YpOBEHD) MOJEIIUPOBAHHS, Monyns 2. THIIA
MaTeMaTHIeCKOTO TEOPETHIECKOTO, «MomnekymnsipHas
MOJICIIUPOBAHUS MPUMEHSEMBIC JIJIS ¢u3uka u
TIPH PeIIeHUH pereHus TEPMOIUHAMUKA.
3a7a4 B npoecCHOHANBHBIX 337ad | MeXxaHuKa )KUIAKOCTEH
npodeccuoHanbHON | BTopoit sTam YMeTh: BEIOUpATh U U Ta30B» Tectsl JK3aMeH
JESTENBHOCTH (TpOBUHYTHIN | WCIONH30BATH Monys 3. OTKPBITOTO
YpOBEHD) HEOOXOUMBIE METO/IBI DNEKTPOCTATHKA. THIA
MaTeMaTU4eCKOro [TocTostHHBIN (BOTIpOCHI




MOJICTTUPOBAHUS, & TAKIKE
TaOJIUIIBI U CIPABOYHUKH,
JIOBOJIUTH pEILeHUE 3aJa9u
710 TIPHEMJIEMOTO
(4ncnoBOTO) pe3ynbTara 1
OLICHUBATH €T0
JOCTOBEPHOCTb

Tperuii aTan
(BBICOKMIA
YPOBEHB)

HNMeTh HABBLIKH:
croco0€eH OIIEHUBATh U
aHAJIM3UPOBATH
MOJIYYEHHBIH pPe3yJIbTaT

3IEKTPUUECKHUN TOK.
DIEKTPUIECTBO U
MarHeTu3M»

Monyns 4. «OnTuka.

ATOMHas U siepHas
(11316370 ;I

JUTSL OTIpOCa)

Pacuernas
pabora

3K3aMCH




2. OIMUCAHUE NOKA3ATEJEW U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUMA,
OINMCAHME HIKAJI OHNEHUBAHUA

co03/1aBasi yCIOBUS
TSt
He(POPMaIBHOTO
oO1eHus.

HETOYHO
HCIMOJIb30BaH
aNropuT™M
000CHOBaHMIA  BO
BpeMs

pacCyX IEHU U HE
BCE OTBETHI
TTOJTHBIE.

No Haumenoan Kpatkas Hpeﬂ;TeaBﬂeH
S ne XapaKTEPUCTHKA Kpurepun
/ OILIEHOYHOT O [Ixana orieHUBaHUA
OILICHOYHOT'O OLIEHOYHOTO OLICHUBaHUS
i CpelcTBa B
cpeacTBa CpeacTBa
dbonge
1. | Teer Cucrema TecToBBIe B tecte Bemmoneno | Onenka  «Omauunoy
CTaHAAPTU3UPOBAH | 3aJaHUs 90-100% 3anmanuii | (5)
HBIX 3a/1aHUH, B Tecte Beimonneno | Onenka «Xopouwio» (4)
TIO3BOJISTFOIIIAS Oosee 75-89%
U3MEpPUTh YPOBEHb 3aIaHHM
3HAHUH. B Tecte Boimonueno | OreHka
60-74% 3aganuii «Yoosenemeopumenvro
» (3)
B tecte Boinonneno | Ouenka
MeHee 60% | «Heyoosremsopumens
3aTaHUI Ho» (2)
Bonpmias gacTh | Onenka
ompeneneHut  He | «Heyodosnemeopumens
npeACTaBjIcHa, Ho» (2)
00 TpecTaBIeHa
c rpyOBIMH
omuOKamu.
2. | Ompoc ®opma paboTHI, Bonpocer k IIponemoncTpupoB | Ouenka  «Omauuno»
KOTOpasi IO3BOJISIET | OIPOCY aHBI (5)
OIICHUTH KPYyro3op, npeArnoaracMble
YMEHHE JTOTUYECKU OTBETHI; MPABUILHO
MIOCTPOUTH OTBET, WCIIOJIH30BaH
yMEHHE aITOPUTM
MIPOJIEMOHCTPUPOBA 000CHOBaHMI  BO
Th BpeMs
MOHOJIOTHYECKYIO pacCyXJIeHUM; eCTh
pedb U UHbIC JIOTHKA
KOMMYHUKATHUBHbBIC pacCyXICHUM.
HAaBBIKU. Y CTHBIN [TponemoncTpupoB | Onenka «Xopouio» (4)
omnpoc obnagaet aHbI
00JBIIUMU npeJnoiaraemMble
BO3MOXKHOCTSIMHU OTBETHI; €CThb
BOCIIUTATEIHHOTO JIOTHKA
BO3JIEUCTBHUS, pacCyKI€HHH, HO

IIpoxemoHCTPUPOB
aHbl
IPEAI0IaracMble

Orenka
«Yooeremeopumenvro

» (3)




OTBETHI, HO
HCIIPABUJIBHO
UCIIOJIb30BaH
aJITOpPUTM
000CHOBaHMI  BO
BpeMs
pacCyXIEHHUI;
OTCYTCTBYET
JIOTHKA
pacCyXIEHUI;
OTBETHI HE MOJIHBIE.

OTBeThI HE
MpEACTaBJICHBI.

OneHka
«Heyodoeremsopumernw
Ho» (2)

JlaGopaTopH
ble padoThI

Hanpagneno na
OBJIaJICHUE
METOJaMH U
METOJIMKAMH
U3y4aeMou
JUACHUIUIUHBEL. J{J1s
peuieHus
IIpeaJIaraeTcs
pELInTD
KOHKpPETHOE
3aJlaHue
(cutyanuio) 6e3
MIPUMEHEHHUS
MaTeMaTHYECKUX
pacyeTos.

IIpakTuuecku
€ 3aJIaHus

[TponemoHcTpUpOB
aHo cBOOOIHOE
BJIaJICHUE
npodeccroHaibHO-
MOHSITHUHHBIM
amnmapaTom,
BJIaJICHUE
METOHAaMH U
METOIUKAMU
JUCIHUTUIHHEL.
IToxazanbl
CIIOCOOHOCTH
CaMOCTOSITEILHOTO
MBIIIIEHNS,
TBOPYECKOM
AKTUBHOCTH.
3aganue
BBIIOJIHEHO B
IIOJIHOM 00BEME.

Ounenka «Omauyno»

()

IIpoxemMoHCTPUPOB
aHo BIIaJICHUC
npodeccHoHaABLHO-
MMOHATHHHBIM
anmaparom,
MIPUMEHEHUHN
METOJIOB U METOJIHMK
JUCITUTLIAHBI
HE3HAYNTEIIbHBIE
HETOYHOCTH,
MMOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSITEIILHOTO
MBIIIICHNS,
TBOPYECKOM
AKTUBHOCTH.
3ananue
BBITTOJIHEHO B
IOJTHOM 00BEME, HO

pu

Ouenka «Xopowo» (4)
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C HEKOTOPBIMHA
HCTOYHOCTAMMU.

[IponeMoHcTpHpOB
aHo BJIAJICHUE
npodeccuoHaIbHO-
MMOHATHHHBIM
anmnapaTom Ha
HHU3KOM YPOBHE;
JIOMTYCKAIOTCSI
OmHOKN npu
MPUMEHEHUHN
METOJIOB M METOIUK
JUCIUTUINHEL.
3amanue
BBITTOJTHEHO HE
ITOJTHOCTBIO.

OneHka
«Yooenemeopumenvro

» (3)

He
MIPOJIEMOHCTPUPOBA
HO BJIaJICHUE
npo¢eCCHOHAIBHO-
MMOHATHHHBIM
anmaparom,
MeTOdaMU n
METOIMKAMH
JUCLMIUINHEL
3amanue HC
BBIINOJIHEHO.

Onenka
«Heyoosenemsopumens
Ho» (2)

IK3aMeH

KontponbsHoe
MEpOTpUSTHE,
KOTOpOE
MIPOBOJIUTCS 10
OKOHYAHUU
U3y4YeHUs
JTUCIUTUIUHBI.

Bomnpocsr! k
IK3aMEHY

IToxaszaHo 3HaHHE
TEOPHH BOIIPOCa,
MMOHATHIHHO-
TEPMUHOJIOTHYECKO
To ammapara
JUCIUILINHEI,
yMEHHE
aHaJTU3UPOBATH
npobiemy,
COJICPKATEIBHO U

OneHka
«Omauunoy (5)
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CTHJIUCTUYCCKH
rPaMOTHO U3Jarath
CyTh BOIIPOCA;
r71y00OKO IOHUMATh
MaTepHa;
BJIQ/ICHUE
AHATTUTHYCCKIM
crocooom
U3JI0KCHUS
BOTIPOCA, HAYYIHBIX
nel; HaBBIKAMU
apryMeHTaIuu u
aHanu3a (paxkToB,
COOBITHI, SIBIICHUI,
MIPOIIECCOB.
BricTaBnsgeTcs
oOyuJaromemycs,
MOJIHO, TOAPOOHO
" IpaMOTHO
OTBETHUBIIEMY  Ha
BOIIPOCHI OmiieTa M
BOIIPOCHI
’K3aMeHaTopa.

IToxazaHo 3HaHHE
OCHOBHBIX
TEOPETUIECKUX
ITOJIOKSHUH
BONPOCA;  yYMEHHE
aHAJTM3UPOBATH
ABIEHUs,  (HaKTHI,
JICVCTBUSI B pamMKax
BOMPOCA;
COICP)KATEILHO U
CTHJINCTUYECKH
IPaMOTHO H3Jarath
CyTh BOIpOCa, HO
HMEET MECTO
HEJIOCTaTOYHAas
IMOJIHOTAa  OTBETOB
Mo  U3JIaraeMomy
BOIIPOCY.
IIpoxemoHCTPUPOB
aHo BIIaJICHUC
AHAJINTHYECKUM
CIocoooM
M3JI0KEHUS
BOITpoOca u
HaBBIKAMH
apryMeHTaluu.
BricTaBnsercs
obOyyaromemycs,
MTOJIHOCTBIO

Ouenka
«Xopowo» (4)

25




OTBETHBIIEMY Ha
BOIIPOCHI OuiieTa u
BOTIPOCHI
9K3aMEHaTopa, HO
JIONTyCTHBIIIEMY
npu OTBETaX
HE3HAYUTEITHHBIC
OIINOKHU,
yKa3bIBalOIINE Ha
HaTu4yue
HECUCTEMHOCTH U

npobenoB B
3HAHUSX.

[Tokazano 3Hanue | OueHka
Teopun  Bompoca | «Yoosremeopumenvro
(dbparmeHTapHO » (3)
(HemonHOTA

U3JI0KECHHUS

uHbopMaLuu;
OINepHpOBaHUE

TOHSATHSIMHU Ha
OBITOBOM  YpOBHE);
YMEHHUE BBIJICINUTH
IJIaBHOE,

chopmynupoBaTth

BBIBOJIbI, T10Ka3aTh

CBSI3b B
MOCTPOCHUH OTBETA

HE

POIEMOHCTPUPOBA

HO. Brnanenne
AQHATUTHYECKUM

crocoOoM

U3JI0KECHUS

BOIpoca u
BJIaJICHUE

HaBbIKAMU

apryMeHTaluu  He
MIPOJEMOHCTPUPOBA

HO.

OOyuaromuiics

JOIYCTHIT

CYILIECTBEHHBIE

OLINOKH npu
OTBETax Ha
BOIIPOCHI  OWJIETOB

u BOIPOCHI
’K3aMeHaTopa.

3Hanue Orenka
MIOHATUMHOTO «Heyodoeremsopumernw
anmapara, TeopuH | Ho» (2)
BOMpOCa, HE
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IIPOJEMOHCTPUPOBA
HO; yMeHHE
aHAIM3UPOBAThH
yueOHbI MaTepual
HE

POJIEMOHCTPUPOBA
HO; BJIaJIEHUE
AHAJINTUNYCCKHUM
CIocoooM
H3JI0KEHUS
BOTIpOCa u
BIIaJICHHE
HaBBIKAMH
apryMeHTanuu He
MIPOJICMOHCTPUPOBA
HO.

OOyuaromuiics He
OTBETHJI Ha OIHUH
WIKd JIBa BOIpoca
omiera 51
JIOTIOJTHUTEIbHEIE
BOIIPOCHI
HK3aMEHaTopa.
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3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUSA NJIN UHBIE MATEPUAJIbI, HEOBXOJUMBIE
JIJI OIEHKY 3HAHUI, YMEHU, HABBIKOB M (MJIA) ONIBITA JTEATEJIBHOCTH,
XAPAKTEPU3YIOIIUX DTANIBI ®OPMUPOBAHUS KOMIIETEHIIUHA B TPOIIECCE

OCBOEHUS OBPA3OBATEJBHOM TPOT'PAMMBI

OueHOYHBIE CPEICTBA /Il MPOBECHNSI TEKYIIET0 KOHTPOJIS
TCKyH_II/Iﬁ KOHTPOJIb OCYHICCTBIIACTCA NPCHOAABATCIICM JUCHUIIIMHBI IIPU ITPOBCACHUN 3aHATUI B
(dhopme TeCTOBBIX 3aJJaHUi, YCTHOTO ONIPOCa U PACYCTHOU PabOTHI.

OIIK-2. Cnoco6eH NpUMEHSITH OCHOBHbIE 3aKOHBI H METO/bI HCCJIEJOBAHNI eCTeCTBEHHBIX HAYK
AJIA pelieHus 3a1a4 NPo(ecCHOHATbHOH JeATeJbHOCTH.

OIIK-2.1. OcymecTBJsieT pacyeThbl, AHAJU3UPYeT NOJIYyUeHHbIE Pe3yJbTAaThl H COCTABJIsSIET
3aKJII0YeHHUe N0 NPOBeJeHHbIM aHAJIHU3aM, HCTILITAHUAM U MCCJIeI0BAHUSAM.

IlepBblii 3Tan (MOPOroBoil YpoBeHb) — NMOKa3bIBaAET C(POPMHUPOBAHHOCTH MOKA3aTeJsl KOMIIETeHIHH
«3HATBH»: ONpeJeJIeHUs] OCHOBHBIX NMOHATHN (PU3MKH, CUMBOJHMKY, 3aKOHbI, OCHOBHbIC MPHEMBI
JA0KA3aTeJbCTB PU3NMYECKUX 3AaKOHOB U YTBEP:KIEHH .

TecToBble 3a1aHUA 3aKPHITOI0 THIIA
1. Vkaxute HanbOoJiee TOUHOE ONPE/ICIICHUE MACChI T (8blOepume 08a 8apuanma omeema)
a) KOJTMYECTBO BEIIECTBA B TEJE
0) Mepa MHEPTHOCTH B TeJe
B) OTHOIIIEHUE Beca Tella K YCKOPEHUIO CBOOOIHOTO Ma/IeHUs
') Mepa NOTEHIMAJIBHON SHEPTHH Tella
1) Mepa B3aUMHOTO MPUTSHKEHUS Tea
2. 3aKoH, KOTOPBIN UCIIONB3YETCS MPH pacyeTe MOJ3EMHON CHITBI KpbIJIa CaMOJIETa, Ha3bIBACTCA,
3aKOHOM (8b10epume oOuH apuaHm omeema)
a) Apxumena
0) bepnymu
B) [Tackans
T') HHEPINH
1) BCEMUPHOTO TSATOTCHUS
3. VYkaxure HauboJee TOUHOE OIpeIeIeHue TeMIePaTyphl? (8bibepume mpu 6apuanma omeema)
a) CTeTICHb HAIPETOCTH TeJla
0) Mepa cpeiHel KHHETUYECKOH SHEPTUH MOJIEKYJT
B) M€pa YKclia CTOJIKHOBEHUI MOJIEKYI
I') Mepa BHYTPEHHEH SHEPIUU BEILEeCTBa
1) XapaKTepUCTHKA arperaTHOT0 COCTOSTHUS BEIIECTBA
4. Ta3 HarpeBaroT B T€PMETUYECKU 3aKPBITOM COCYJE. YKAXKUTE, KAKOW U3 MPOLIECCOB UMEET MECTO
(6blOepume 00uH 6apuarm omeema)
a) n300apHUeCKHii
0) U30TEepPMUUYECKHI
B) U30XOPHBII
') annabaTUYECKUM
1) TIOJIUTPOTTUIECKUI
5. HazoBute npuumHy B3auMOJEHCTBUSI MOJIEKYIT (8blOepume 0OUH apuarm omeema)
a) CHJIBI AJIEKTPUYECKOT0 B3aMMO/ICHCTBHS
0) CHJIBI TPAaBUTAIIMOHHOTO TTPUTSHKCHUS
B) BHYTPUSACPHBIC CHIIBI
T') 3aKOH WHEPITUU
1) MEpa YHCiIa CTOJIKHOBEHUH MOJICKYJT
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Kiroun

ARSI
w

Bropoii 3ran (IPOABMHYTHIH YPOBeHb) — IMOKa3bIBaeT CHPOPMHUPOBAHHOCTH IOKa3aTeJsd
KOMIICTCHIIUH «yMETh»: IPUMEHATDH 3aKOHBbI (PM3UKH VI PelIeHUs MPAKTHYECKHUX 32124

3aaHus 3aKpbITOro THIA (BOIMPOCHI JIS ONPOCa):

1. Teno, obmanmaromee Maccor, pasMepaMu KOTOPOTO MOXHO MpeHeOpedb MPH PACCMOTPEHHH €To
JBUKCHHUSI, HA3bIBACTCS

2. CKOpOCTh, KOTOPYIO HYXXKHO COOOIIUTH TEy U TOTO, YTOOBI OHO MOKWHYJIO 00JIaCTh 3€MHOTO
MPUTSOKEHUS, HAa3bIBACTCS

3. Cuna ynpyroctd, BO3HHKAIOIIAs IMPH YHOPYro nedopMalyd pacTsHKCHHS WM COKaTHs Tena,
MMpomnopuruoHaJIbHa a6COHIOTHOMy 3HAYCHUIO HW3MCHCHUA MOJIUHBI TCia. HazoBure 3aKOH,
ONUCHIBAIOIIUN ATy CUITY.

4. HazoBuTe pacmpeelneHne, KOTOpOe TMPEACTaBIsIeT COOOW OTHOIIGHHWE 4YHWCIa YacTHIl,
00J1aJaroMuX ONPEACIICHHON MOTSHITUATBHON YHEPTHEH K TIOJTHOMY YUCITY YacTHI] B rase.

5. Yactp nomHoOH OHCPIrur TCJjia 3a BbIYCTOM KHHETHYECKOU OHCPIUur JABUIKCHUSA TCJIa KaK ICJIOI0 U
MOTEHILIMAJIBLHON YHEPTUH TeJla BO BHEUTHEM I10J1€, Ha3bIBAETCS

Kiroun

MarepuanbHON TOUKOMN

BTOpaSI KOCMHUUYCCKas CKOPOCTb

3axoH ['yka

Pacnpenenenue bonbimana

S E N

BHyTpeHHel sHeprue tena

Tperuii 3Tan (BBICOKMH YpPOBEeHb) — MOKa3biBaeT C(POPMHUPOBAHHOCTH IOKAa3aTeJ
KOMIIETEHIIUM  «BJaJeTb»: HaBbIKaMU NpUMeHeHHs (U3MUYEeCKHUX 3aKOHOMEepPHOCTeill B
NPAKTHYECKOH NeATeJIbHOCTH

PacuerHas padora:

1. B pesynbrate wu3Mepenuii guametpa 0 Kamwuisipa B CTCHKE JIETOYHBIX albBEOJ MOTYYEHBI
CIIeAYIOIIIHE 3HAYECHUS: d; = 2,83uk; d, = 2,82ux; ds = 2,8Lux;
ds = 2,85 mk; ds = 2,87 mk. Haiitu cpeniee apupMeTHIECKOE 3HAYCHHUE,

2. Baron maccoit m = 20T, ABIXKYIIHIICS paBHO3aMEAJIEHHO C HaYaIbHON CKOPOCTBIO Ly = 36 KM/4,
moa jAeiictBueM cuibl Tpenwss F = 6 kH depe3 Hekoropoe Bpems ocTaHaBiauBaercs. Haiitu
paccTosiHue, KOTOPOE NPOUIET BaroH 10 OCTAaHOBKH.

3. IHapuk maccoii 100 r yman ¢ BeIcOThI h = 2,5 M Ha TOPU30HTAIBHYIO TUIUTY ¥ OTCKOYHII OT HEé
BCJIEJICTBHE YHpyroro ynapa 0e3 mnorepu ckopoctd. Ompenenutsh cpenHioro cuiy (F),
JEMCTBOBABIIIYIO HA MIAPUK MPU YAAPE, €CIU MPOJAOIKUTENBHOCTD yaapa At= 0,1 c.

4. OrmpenenuTs CUITY HATSDKEHUS KaHaTa Npu noabEéMe rpysa Maccor m=1,5T1, ecau 3a Bpems t = 2C
OT Havaja JBHKXEHHUS CKOPOCTh Bo3pocia oT vo=0 10 v=3,6 m/c.

5. Koneco paguycom R = 0,1 m Bpamaercs Tak, 4To 3aBUCUMOCTb YIJjla IOBOPOTa ¢ OT BpeMeHH
naércst ypaBHeHuem ¢ = 4 + Bt + Ct % rue B =2paod/c n C=1 pa()/c3. st Touek, Jexamux Ha
00o/ie Kosieca, HalTH depe3 Bpemsi t = 2 C mocie Havaja JABMKCHHS: 1) YIJIOBYIO CKOPOCTh M) 2)
JIMHEMHYIO0 CKOPOCThH V.
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Kiroun

1. Pemrenne.
1. Cpennee apudmerrueckoe d maxomum o bopmyite:
- d,+d,+d,+d, +d,
2. IloncTaBiisieM YUCIIOBEIE 3HAYEHMS
- 2,83+282+281+285+287
d= c = 2,836(mk)
Omeem: 2,836
2. Pemenue.
vom

1. IlpoiiieHHbIH IyTh MOKHO ONPEAETIHUTH 0 Gopmyrne S = f
2 4
51072107 147 ).
2-6-10°
Omesem: 167

3. Pemmenne.

Fe- 2 J2gh,

At
IloncTaBuB Croa YMCIOBBIE 3HAYEHUS, HAWIEM

= 2(')—2’11/2 198125 =14 (H).

Omeem: 14

4. Pemenue.

sz(g +%)

HO)ICTaBI/IM YHCJIOBBIC 3HAUCHUA U TI‘-H/ICJ'H/IMI

60
T=1,50-10°| 981+ 2) =1,74-10* (H) = 17,4 (xH).

Omeem: 17,4

S. Pemenne.
d
1. I3BeCTHO, YTO YIJIOBast CKOPOCTh ® = a (4+2t+t%)=2+3t%

o (t=2)=2+3-2%=14 (pao/c).
2. JIuneitHast CKOPOCTh L HAWAEM U3 COOTHOLICHUS L = MR,
v=(2+3t)-R.
v(t=2)=14-0,1=14 (k).

Omeem: 14u 1,4

OIIK-2.2. Cucrematusupyer pe3yabTaThl HAyIHBIX UCCIICIOBAHMIA.

IlepBblii 3Tan (MOPOroBoil YpoBeHb) — NMOKa3bIBaeT C(POPMHUPOBAHHOCTH MOKA3ATeJsI KOMIIETEHIHMH
«3HATBh». MCTOAbl MATEMAaTHYCCKOIO aHajlu3a, TCOPCTUYCCKOIO W ISKCICPUMCHTAJIBHOTO HCCICAOBAHUA,
NpUMEHsIEMBIE TS PelIeHUs MPO(EeCCHOHATBHBIX 3a/1a4

TecToBbIE 3alaHuA 3AKPbITOI0 TUIIA

1. IlmoTHOCTH Tena BeIYHCSACTCS M0 hopMmysie (6bibepume ooun eapuanm omeema).
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%4
a)p=—
0)p=Vm
B)p ="

g

m
nNp=-

Yro Ha3bIBACTCS KOJIMYCCTBOM JBMKECHUS(MMITYIIbCOM) Tena?(svloepume 00un sapuanm omeema)
a) IPOU3BEJICHUE MACChI TeJla Ha €0 CKOPOCTh

0) mpou3BeIeHNe MacChl Tejla Ha YCKOPEHHE

B) MPOU3BEICHUE CUITBI, ICHCTBYIONICH HA TEI0, Ha BpeMs €€ IeHCTBHS

T') IPOU3BEICHUE MACChI TeJla Ha KBaJpaT €ro CKOPOCTH

W3 kaKkux BUOB YHEPTUH COCTOUT BHYTPEHHSISI SHEPTHUsI UeanbHOro raza?(evibepume 06a
sapuanma omeema)

a) KHHETUYECKasi SHEPTUs BCEX MOJIEKYJ

0) MOTEHIMAIBHOW YHEPTHUH B3aUMOICHCTBHUS MOJICKYIT

B) Cpe/IHEN KHHETHYECKON SHEPTHH MOJICKYT

T) CpeHe# MOTCHIMATBHOM YHEPTUU MOJICKYIT

VKaKuTe, OT KaKUX U3 MPUBEIEHHBIX YCIOBHiT 3aBUCHT CONPOTUBIICHHE TIPOBOIHUKA? (8b1Oepume
00UH eapuawm omeema)

a) OT CHJIBI TOKa

0) OT reOMETPHYECKUX Pa3MEPOB M MaTepualia MpOBOIHUKA

B) OT Pa3HOCTH MMOTEHIIMAIOB Ha KOHIIAX

T') OT HAMPSKCHUS HA TPOBOTHUKE

VYpauenne Knaneiipona-MeneneeBa umeet BU: (6b16epume o0un sapuanm omeema)

a) PV = nkT

@PVz%kT

B) PV = =RT
M

r) PV = ZRT
m

Knroun

SR

Bropoii 3ran (IPOABMHYTHIH YypPOBeHb) — IMOKa3biBaeT CHOPMHPOBAHHOCTHL IOKa3aTe/Isd

KOMIIETEHIIUH «YMeTb»: BbIOMPaTh M MCIO0Jb30BaTh HEOOXOAMMbIe MaTeMaTHYeCKHe MeTOAbl M
BBIYHC/HNTE/]bHbIE CPeJACTBA, a TaKKe TA0JHUbI U CIPABOYHHUKH, JOBOJUTH pellieHHe 3a/1a4M 10
NPHEMJIEMOr0 (Y1 CJI0BOr0) Pe3yabTaTa H OLEHUBATH €ro J0CTOBEPHOCTH

3agaHus 3aKPBITOr0 THIA (BONPOCHI VISl ONPOCA):

. Tw?
®dopmynont E, = —, OTHCHIBACTCS

CKOpOoCTh, KOTOPYIO HY)KHO COOOIIUTH TEIy JJIsi TOr0, YTOOBI OHO TMOKUHYJIO 00JacTh 36MHOTO
MPUTSDKEHUS, HAa3bIBACTCS
Cuna ympyrocTd, BO3HHKAIOIIAs TPH YHOpyrod medopMamuu pacTsSHKCHHS WA CXATHsS Telia,
MPOIMOPIIMOHANIEHA A0COTIOTHOMY 3HAYSHHUIO U3MEHEHUs JUTHHBI Tena. J[aHHBIN 3aKOH Ha3bIBACTCS

Yro mpencrasisieT coboil pacnpenenenue bonbimana?
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5.

UYro Ha3bpIBatOT BHYTPEHHEN dHEpruei Tena’?

Kunroun

1. | Kunetnueckas sHeprus Bpalarouerocs Tena

2. | Bropas xocmuueckasi CKOpocThb

3. | 3axon I'ecca.

4. | Pacnpenenenne bonpiiMaHa mpeacTaBisieT cOO0H OTHOIICHHE YMCIIa YACTHII, 00JIaar0IIX

ONpEAECICHHON MNOTEHIUAIBHOW SHEpPrueu, Wiu, 4TO TO K€ caMoe, HaXOMSIIMXCS B
HGKOTOpOfI TOYKEC CHJIOBOI'O ITIOJIA, K HO.HHOMy I-II/IC.Hy HJaCTHIl B rase.

BuyTpenHell sHeprueil Teia HA3bIBalOT 4YacTb €ro IIOJHOM DJHEPrUM 3a BBIYETOM
KMHETUYECKOW DHEPrUM JBIKECHUS Tella KaK LEJOro W NMOTCHIMAIBHOW DHEPIHH Tella BO
BHEIIIHEM I10JI€.

Knroun

Tperuii 3Tanm (BBICOKHII YpPOBEeHb) — MOKa3biBaeT C(HOPMHUPOBAHHOCTH IMOKAa3aTest
KOMIIETEHIIUHN «BJIAJAETh»: CIOCO0EH NMePeBOAUTHh PeabHYI0 321a4y HA SI3bIK (PM3MKH, BbIOHPATh
METOJ €€ pelleHHs] CTPOUTH MpocTeilide MOJAeJU MNPHU PpelieHMH NPo(ecCHOHATBHBIX 3a4a4,
CAMOCTOSAITEJIbHO PACIIMPATH U YIUIY0JATH 3HAHUSA.

6.

10.

Pacuernas paGora:

B PE3YJIbTATC I/ISMCpeHI/Iﬁ AuaMeTpa d Kanuwueipa B CTCHKE JIEFOYHBIX aJbBEOII IMOJIYYCHBI

CIICTYIOIITHE 3HAYCHUS: d; = 2,83uxk; d, = 2,82ux; ds = 2,81ux;
ds = 2,85 mk; ds = 2,87 mx. Haiiti cpeanee apupmMeTHUeCKOE 3HAYCHHE W OIEHUTH TOYHOCTH
U3MEpEHU.

Baron maccoii m = 20T, IBIXKYIIUNACS paBHO3aMEJICHHO ¢ HA4aJdbHOW CKOPOCTBIO Ly = 36 KM/,
nox aeiicteueM cuibl TpeHus F = 6 xH udepe3 HexkoTopoe Bpemsi octanaBnuBaercs. Haiitu: 1)
paccTosiHue, KOTOpPOe MPONAET BaroH A0 OCTAHOBKY; 2) pabOTy CHII TPEHHUS.

[lapuk maccoit 100 t yman ¢ BeIcOTEI h = 2,5 M Ha TOPH30HTAIBHYIO TUIUTY U OTCKOYMII OT Heé
BCIICACTBHE YIpyroro ynapa 0e3 morepu ckopoctu. Ompenenuts cpeanioro cuny (F),
NIeMICTBOBABILYIO HA LIAPUK MPHU yAape, €ClIU NIPOAOLKUTEIbHOCTD yaapa At =0,1 c.

Onpenenuth CUITy HaTSOKEHUS KaHaTa MpH MoabEMe Tpy3a maccoit m=1,5T, ecnu 3a Bpems t = 2¢C
OT Hauaja JBHKEHHUS CKOPOCTh Bo3pocia oT vo=0 10 v=3,6 m/c.

Koneco panuycom R = 0,1 u Bpamaercs Tak, 4To 3aBUCUMOCTH YIja MOBOPOTa ¢ OT BpeMeHH
naércst ypaBHeHueM ¢ = 4 + Bt + Ct % rue B =2pad/c n C=1 pad/ca. st Touek, nmexanmx Ha
00oze KoJeca, HAWTH Yepe3 BpeMs t = 2 C mociie Havana JBIKeHUS: 1) YIIOBYHO CKOPOCTh ®; 2)
JUHEHHYI0 CKOpPOCTh vL; 3) YIJOBOE YCKOpeHHE ¢; 4) TaHTreHIMaIbHOE YCKOPEHHE d.; D)
HOpPMaJIbHOE YCKOPEHUE d,,; 6) MOJIHOE YCKOPEHUE a.

1.

1. Cpennee apudmeTndeckoe d saxomum mo bopmyre:

g d,+d,+d,+d, +d,
5
2. HOI[CTEIBJI?ICM YHUCJIOBBIC 3HAUYCHMUA
g 2,83+2,82+ 2,:1+ 2,85+287 _ 2.836(x)

Pemenne.
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3. Haxoaum aGCoIOTHBIEC TIOTPEITHOCTH OTACIBHBIX U3MEPCHHN:
|Ady| = |d: — d | = [2,83 — 2,836| = |0,006| (ux)
IAd,| = |d, — d | = [2,82 — 2,836| = |0,016| (k)
|Ads| = |ds — d | = 2,81 — 2,836| = |0,026| (k)
|Ady| = |ds— d | = 2,85 — 2,836| = |0,014] (ux)
|Ads| = |ds — d | = [2,87 — 2,836| = |0,034] (ux)
4. BeraucisieM CpelHIO a0COIIOTHYIO MOTPEITHOCTD |A d | mo popmye:

_ |Ad, [+]Ad, | +]Ads [ +|Ad, | +]Ads |

ad| = .
Ad| = 0,006 + 0,016 + 0,226 + 0,014+ 0,034 _ 0,096 ~ 0192 k.
5. BeruncisieM OTHOCUTEIIbHYIO TIOTPENTHOCTS:
Ad 0,0192
E=—-100% = -100% = 0,7%.

d

6. OKOHYATEIBHBII PE3YIIbTAT 3alIMCBIBACEM B BUJC NOBCPUTCIBHOI'O MHTEPBAJid, B CCPEAUHE
KOTOPOT'0 HaXOAUTCSI HCTHHHOE 3HAYEHUE JHaMETpa:
2,836 - 0,007 <d <2,836 + 0,007 (mx)
2,829 <d <2,843 (mx)
Omeem. TouHocth u3mepenwii: 0,7%, quamerp: d = (2,836 + 0,007) ux.

Pemenne.
1. [IpoiiieHHBIN TyTh MOKHO ONPEAEIUTh U3 COOTHOLIECHUS

v?- Vo= 2as, (1)

I/l L — KOHEUHasi CKOPOCTb; d — YCKOPEHHUE.
Ecnu ydectb, yTO KOHEUHAasi CKOPOCTh paBHA HYJIO, a YCKOPEHHME OTPHULATEIBHO,

2
Vg

2
noixyuuM Vg =2 as, otkyna S = 2— (2)
Yckopenue a HalIEéM o BTOpoMY 3aKoHY HeroToHa:
F
a=—. (3)
m

B namewm cnyuae F — cuna TpeHus.
[ToncraBuB B hopmyiy (2) BelpaxkeHue 11 a u3 (3), moxydum
2
5= 0"
2F
Bemmiem urcioBsie snauenus senuuur 6 CH. vo=36 km/u= 10 m/c; m=20T=2- 10° KT;
F=6xH=610"H.

[IpoBepuM enuHMIBI TMPABOW M JIEBOM uacTeil pacuéTHoi (opmynsl (4), 4TOOBI
yOenuThCs, YTO 3TU €IMHHULBI coBHanarT. s sToro moncrasisieM B (OpMylTy BMECTO
BEJIMYMH UX €IUHHUIIBI B MemnyHa?o;[HOﬁ CHUCTEME:

M=M 'KP‘CZ/(CZ “KT * M), M = M.

[loactaBum ynciioBble 3HaU€HUA B (4) U BBIYUCIUM

(4)

< 102 -2-10* 167 00
= = M).
2.6-10°
2. Paboty cuit TpeHus onpeneaum mo Gopmyiie
A=Fs, (5)
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r1e S — MyTh, IPOMICHHBIN TEJIOM 3a BpEeMSs JCUCTBUS CHUIIBI.
ITocne IIOACTAHOBKH YU CJIIOBBIX 3HA4YCHUN IoJIy4Yrum

A=6-10°-167 =10° (JIx) = 1 (M/Ix).

Pemenue.
[To BTOpOMY 3aKOHY HbIOTOHA MpPOU3BENCHUE CPEAHEN CUJIbI HA BPEMS €€ NEUCTBUSA
PaBHO M3MEHEHUIO UMITYJIbCA TEJA, BBI3BAHHOTO 3TOU CHUJION, T. €.

e U1 ¥ Ly — CKOPOCTH Tella 10 U 1ocie AeHcTBus chilbl; At — BpeMs, B TedeHHe KOTOPOro
y =\ M (0, —0y)
neiictBoana cuma. M3 (1) monyunm (F )= ———=. (2)

At

Ecnu yuectb, 4TO CKOPOCTh L2 YUCJIEHHO paBHA CKOPOCTH L1 M MPOTUBOIIOJIOXKHA €11
At At

Tak KaK WapyK ynai ¢ BEIcoTsI h, To ero ckopocts npu yaape U; =+/2gh.

0 HaIpasJeHuto, To popmyna (2) mpumer Bug ( F ) = Uy.

C yuérom 3toro momyunm ( F ) = — ZA—nt/lW/Z gh.

IToxcTaBuB CrO/1a YMCIIOBBIE 3HAUCHUS, HAUAEM

(Fy=- 2(')—2’11/2-9,81-2,5 = —14(H).

7
3Hak «MHUHYC» IIOKa3bIBACT, 4YTO CHJIa HAIIpaBJICHA IPOTUBOIIOJIOKHO CKOPOCTU
MaacHUs MapuKa.

Pemenne.
IIpu noxsémMe rpy3a ¢ yCKOPEHHUEM Ha HETO JEHCTBYIOT JBE CHJIBI:
LLLLS CWJIa TSDKECTH P, HampaBiieHHas BHU3, U CWJIA HAaTsDKEHUs KaHata 1 —
BBEPX. VYckopenue, IIOJIy4aeMOe Ipy30M, BBI3BIBACTCS
PABHOJICUCTBYIOIIEH 3TUX CHUIL.

Eciu mpuHATH HampaBicHHE BBEPX 3a IOJOXKHUTEIBHOE, TO
COIJIACHO BTOPOMY 3aKOHY HbIOTOHA MOXHO HaNuCaTh:
T'-P=ma, otkymnaT=P+ma.
BbipasuB cuity TSKECTH rpy3a uepe3 ero Maccy, mojJyuum
7 T=m(g+a) 1)
YckopeHHe MpU PaBHOYCKOPEHHOM JIBUXKCHHUHU OMPEACISACTCS U3
Lt — Yy
COOTHOIIICHUS a=—-—, (2)
t
I7ie Ly — HadajbHas CKOPOCTh; Ly — KOHEYHAash CKOpOCTh; t — Bpems
U3MEHCHHS CKOPOCTH.
P Tax kak HavaJbHasi CKOPOCTh PaBHA HYIIO, TO
a= % . 3)

IMoncrasus B popmyny (1) Beipaxkerue aist a u3 (3), momydum
L
T=m g + Tt . (4)

. 3 —
Beipazum aucioBble snauenus senuuun 6 CH. m=1,57=1,5-10kr, vi=3,6 M/c,t =2 C.
[IpoBepuM eaMHMIBI MPaBOW W JEBOW yacTeld pacu€THOM ¢opmynbl (4), 4TOOBI
yOeauThCs, 4TO OHM coBnajaroT. /s 3toro noacrasisieM B (OpMyJly BMECTO BEJIMYMH MX
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2 2
equnuiel B CU: H = kr - (M/c” + M/c - ¢) = kr - M/c”, H=H.
[MoncraBuM yrcnoBbie 3HAYCHUS B (4) U BEIYUCITUM:

T= 1,50-103(9,81+ 3—260j =1,74-10* (H) = 17,4 (xH).

5. Pemenne.
dp .
1. 3BecTHO, YTO yrioBasi CKOPOCTh o= E =@.
d 3 2
Nmeewm: (D:a(A+2t+t):2+3t.
o (t=2)=2+3-2°=14 (pad/c).
2. JIuneiiHast CKOPOCTH L CBsI3aHA € YIIIOBOI CKOPOCTBIO ( COOTHOIIEHHEM L = MR,
WM, B HAIlIEM CJIydJae, v=(2+3t)-R.
JIlunelinast CKOPOCTh L B MOMEHT BpeMeHH { = 2 C paBHa
v(t=2)=14-0,1=1,4 (m/k).
3. YrinoBoe ycKOpEeHHeE € CBA3aHO C YIJIOBOM CKOPOCTBIO (0 COOTHOLIEHHEM
do . d?%p
g= —=0O=—3.
dt dt?
do d ) )
B Hamewm cnyuae € = E=a(2+3t):6t; e(t=2)=6-2=12 (pao/c?).
4. TaHreHIIMATIBHOE YCKOPEHUE d; HalAEM 110 popMmyIe:
a.=¢-R a:(t=2)=12-0,1=1,2 (W/).
5. HopmanbHoe yckopenue a, Hainaém 1o popmyie:
a,= o R a, (t=2)=14%.0,1=19,6 (m/c°).
6. [lonHOE ycKOpeHue paBHO:
a=+la’+a? a= 19,62 +1,2% = 19,64 (w/c?).
OtBer: 1) ® = 14 pao/c; 2)v =14 m/c; 3)e=12 pac)/cz;
4) a, = 1,2 /% 5)a,=19,6 m/c’;  6) a=19,64m/".
Bomnpocs! pis1 3k3aMeHa
du3znyecKkne 0CHOBbI MEXaHUKH.
1. [penmer ¢puzuku u €€ cBA3b ¢ APYTUMHU HayKaMH. EXUHUIBI U3UUECKUX BETHUUH.
2. CKopocThb U MyTh NPHU MOCTYNATEILHOM JIBHKEHUH.
3. YCcKOpeHHe U €ro COCTaBISAIOLIHE.
4, VYroBasi CKOPOCTh U YTIIOBOE YCKOPEHHE.
5. [lepsriii 3akon Hetotona. Macca. Cuia.
6. Bropoii 3akon HeroToHa.
7. Tpernii 3axoH HeroToHAa.
8. Cuua TpeHwusl.
0. 3akoH coxpaHeHus uMmityibca. Llentp macc.
10. Oneprus. Pabora. MomHOCTS.
11. Kunernueckas v noteHuagbHas YHEPTrus. 3aKOH COXpaHEHUsI SHEPTUH.
12. MoOMEHT WHEepIMHU TBEPIAOTO Tea.
13.  KunHerndeckas SHEPTHs BpaIlCHHS.
14,  MowmeHT cuibl. YpaBHEHHE JUHAMUKH BpPaIaTeIbHOTO JIB)KEHUS TBEPOTO Teia.
15.  MowmeHT uMItysbca U 3aKOH €r0 COXpaHEHHUs.
16.  Jedopmarus TBepAOro Tea.
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17.
18.
19.
20.
21.
22,
23.
24.
25.
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.

3akonsl Kenepa. 3akoH BCEMHPHOTO TATOTEHHUS.
Cwuita Tsxectn u Bec. HeBecoMOCTb.
[one tarorenus. PaboTa n moTeHuMaN nojst TATOTEHUS.
Kocmuueckue ckopocTu.
Heunepuunanbsasle cuctemsl orcyeTa. CHUIIbI HHEPLIMH.
Mexannyeckue kosebanus. ['apMoHnYeckre KoaeOaHusl U X XapaKTePUCTUKH.
CrnoxeHne 0JJUHAKOBBIX TAPMOHHUYECKUX KOJICOaHUH.
JlnHamuka Ko1e0aTeIbHOI0 IBHKCHNS. MasTHHK.
3aryxarolue 1 BbIHYKICHHbIE KOJIEOaHusI.
MexaHuka >kugKocTel. J[aBieHue B >KUIKOCTH U B Ta3e.
YpaBHEHHE HEPA3PBIBHOCTU. Y paBHEHUE bepHYIUIN U CIIEICTBUE U3 HETO.
Bszkocth (BHYTpeHHEE TpeHwue). JlaMuHapHbIie U TypOyJICHTHBIE TCUCHHUS.
MeTtob1 onpeeneHns BA3KOCTH.
OCHOBHOM 3aKOH PEJSTUBUCTCKON TMHAMUKH MaT€pUAIBHON TOUKH.
3aKOH B3aUMOJICHCTBUS MacChl U SHEPTUU.

OcHOBBI MOJIEeKYJISIPHOH (PU3UKHU U TEPMOIHUHAMMKH.
CraTtucTuueckuil 1 TepMOAMHAMUYECKUN METObI. OTIBITHBIE 3aKOHBI HJI€AIBHOIO T'a3a.
Vpasnenue Knalinepona-Meneneena.
OcnoBHoe ypaBHeHne MKT naeanbHbIX ra3os.
3akoH MakcBemia sl pacupeleieHus MOJIEKYN MACAIBHOIO Ta3a MO CKOPOCTSAM M IHEPTUSIM
TEIIOBOTO IBHKEHUS.
CpenHee 4KCIO CTOIIKHOBEHHH U CpeIHss JUTMHA CBOOOHOTO podera MOJEKyI.
OmnseitHOe noareepxaeHne MKT. SIBnenue nepenoca.
OcHOBBI TepMOAMHAMUKH. YHCIIO cTeNeHeH CBOOO bl MOJIEKYIIHI.
[IepBblil 3aKOH TEPMOAVMHAMUKH.
Pa6ora raza npu m3MeHeHH# ero 00bEMa. TerIoeMKOCTb.
[IpumeHeHre nepBoro 3aK0Ha TEPMOJUHAMMKH K U30TPOLIECCAM.
Annabaruueckuii mponecc. YpasHenue Ilyaccona.
Kpyrosoii mpornecc (1uxir). O0paTiuMbie 1 HEOOPaTUMBIE TPOLIECCHI.
OHTpomnus U €€ CTaTUCTUYECKUHA CMBICII. BTOpO#i 3aKOH TEpPMOAMHAMUKH.
Peanphble ra3pl. Cuiibl M HOTEHIIMAIbHAS SHEPTUS MEKMOJIEKYIISIPHOTO B3aUMOEHCTBUS.
Peanbnble rasel. YpaBHeHue Ban-nep-Baanbca.
Peanbuble ra3el. M3orepmbl Ban-gep-Baanbca n ux ananus.
BHyTpeHHss sHEPrus peanbHbIX Ia30B.
CsoiicTBa xxuakocteil. [loBepXHOCTHOE HATSKEHUE.
CmauuBanue. KpaeBoii yroi.
JlaBieHue 1o MCKPUBJICHHON MOBEPXHOCTHIO JKUKOCTH.
Kanunnsapuele siBneHus.

JIeKTPUYECTBO.

DneKkTpocTaTUKA. JIEKTPUUYECKUH 3apsi/l U 3aKOH €70 COXPaHEHHUS.
B3anmopeiictBue snekTpuueckux 3apsoB. 3akoH Kymona. Onextpuueckoe mone  (OII).
Hanpsoxennocts D11 I'padunueckoe nzobpaxenune JI1.
Teopema Octporpaackoro-I'aycca u e€ npuiioxeHus. [[pyHIUI CyNeprno3ulud JIEKTPUUECKUX
IOJIEH.
Pa6ora npu nepememenuu 3apsna B DI1. [lorenuunan, rpaguent noteHnuana JI1.
[IpoBOAHMKY B 3JIEKTPUUECKOM 10JIE. DIEKTPOEMKOCTb, YHEPTHUS 3aPSKEHHOT0 POBOJHUKA.
JusnexTpuku B anekTpudeckom noe. Ionsgprsanus AM3IeKTPUKOB.
OnexTpuueckoe IoJ€ B JUUIEKTpUKE. JIMAIeKTpuueckas IPOHULAEMOCTb. OJIEKTpUUYECKas
WHIYKIUS.
Kongencarop. D1eKTpoeMKOCTb CUCTEMBI KOHJIEHCATOPOB. DHEPIHsl JEKTPUUECKOTO MOJISL.
DJIeKTpUYECKUd TOK W ero xapaktepuctuku. Cuma Toka. Ilagenus HanpsokeHus u
AJIEKTPOJIBIKYILAS CUIIA.
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62.
63.
64.
65.

66.
67.

68.

CoNoO~WNE

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

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.

Tok B Mertammnueckux npoBojgHukax. Comnporusnenue. IIpoBoaumocts. 3akoH Oma. Pabora u
MOIIHOCTb TOKa. 3akoH Jlxoyns-JleHua.
PasperBnenHas snektpuyeckas uemns. [Ipasuna Kupxroda.
OCHOBBI 3JIEKTPOHHOM TEOPUH MPOBOIUMOCTH.
DneMeHTHI dusnueckoi IIEKTPOHUKH. KonTakTHas pa3HOCTb IIOTEHLIUAJIOB.
TepmonnexkTpudeckue siBineHus. PaboTta BeIxoa 3JIEKTPOHA U3 METalIa.
OMuccHs AEKTPOHOB. TepMO3IIEKTPOHHAS SMUCCUS. DIIEKTPOHHBIE JIAMIIBI.
Tox B mnomynpoBOAHWKAX. 3armuparomuii ciaoil. [lomynpoBOIHUKOBBIE MPUOOPHI  (IUOJIBI,
TPaH3UCTOPHI U IP.).
Toxk B xkuaAKoCTAX. Dnektponu3. 3akoH Dapanes.
Tok B razax. HecaMOCTOATENIBHBIN U CAMOCTOSATEIIBHBIN I'a30BbIE pa3psiIbl.
DJIEKTPOMATHETH3M.
IlocTOSsIHHBINM MarHUT U KpyroBou TOK. MaraurHoe mnoue.
XapaKTepUCTUKU MarHUTHOTO MOJIS.
3akoH buo-CaBapa-Jlamuaca u ero npuMeHeHue JIsl pacieTa MarHUTHOTO TOJIS.
3akon Ammnepa. [I[poBogHUK C TOKOM B MarHUTHOM T1oJie. [lapanienbHbie TOKH.
MarsuTHoe o€ COJIEHOU1a U TOPOUa.
ua- napa- u peppomaruuTHbsie Bemiectna. [Ipupona dheppomarueruzma.
JIBr>KeHME 3apsyKEHHBIX YACTHI] B 3JIEKTPUUECKOM M MATHUTHOE MOJISX.
DddexT Xomna.
Hupkynsauus BEKTOpa MAarHUTHOW HMHIAYKUMH. 3aKOH IOJHOIO TOKA JJIi MarHUTHOI'O IOJIS B
BaKyyMe.
SIBnenue snexTpoMarHuTHOM MHAYKIMHK. 3akoH Papanes. [Ipasuio Jlenna.
NuaykTuBHOCTH KOHTYpa. CaMOUHAYKIIHS.
B3aumuas naaykuus.
Tpanchopmartopsr.
[IepeMeHHBIN CUHYCOUATBHBINA TOK.
Henu nepemennoro toka (R, L, C).
Pe3onanc HampsikeHU 1 TOKOB. MOITHOCTB, BbIAEIsIEMAas B LIEMU IEPEMEHHOTO TOKA.
DJIEKTPOMAarHUTHBIE BOJIHBI.
DnexkTpoMarHuTHbIE KojiebaHus B kojedarenbHoM KoHType (L, C).
Onrtuka. KBanToBasi npupoaa csera
OcHoBHBIE 3aKOHBI ONITUKH. [losTHOE OTpakeHue.
OcHoBHbIE (OTOMETPUUYECKUE BETUUMHBI U UX €TUHHIIBI H3MEPEHHUS.
Pa3BuTHe npeacraBneHuil 0 npupoJie CBETA.
Wntepdepennus ceera. MeTosl HaOMOAeHUS HHTEPHEPEHIINH CBETA.
Pacuet unteppepeHInOHHON KapTHHBI OT ABYX UCTOUHHKOB.
Hudpakuus ceera. [Ipunuun [roiirenca-dpenens.
Hudpaxus OpayHrodepa Ha TOHKOH ILIEITH.
Hudpakuus OpayHrodepa Ha TUPPaKIUOHHON PELIETKE.
[Tonsipuzanus cBeta. EcrecTBeHHBIN 1 OIS PU30BAaHHBIN CBET .3aK0H Maitoca.
[lonspuzanus cBera NMpU OTPAKEHUU U NPEIOMIIEHMHM Ha I'PAHMULE JBYX AMDJIEKTPUKOB. 3aKOH
Bbproctepa.
KBanToBBIE CcBOlicTBa cBeTa. TENI0BOE U3IYUEHHUE U €70 XapaKTEPUCTUKH.
3akon Kupxroda.
3akonsl Credana-bonpivana u Buna.
KBanToBas runoresa uznyuenus u popmyina [Inanka.
®otorddext. 3akoHbl BHEHIHET0 (HoTo3ddexTa.
VYpaBHeHnue DiHIITEHA 11 BHEITHETo GoTtodddexra.
Macca u umiysasc GoToHa, JaBIEHUE CBETA.
Dddext KomnTona u ero sneMeHTapHast TEOpHUS.
DJIeMeHThI KBAaHTOBOW (M3NKH aTOMOB
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37.  Mogenu atomoB Tomricona u Pesepdopna.
38.  Jlumeiuatelii criekTp aToMa Bogoposa. [loctymarer bopa.

39. Cnextp atoma Bogopoja o bopy.

40. KBanTOBast TeOpUs CTPOCHUSI MHOTOAJIEKTPOHHBIX aTOMOB.
DJieMeHThI PU3NKH aTOMHOTO I/Ipa

41. OO6mmue cBefieHUsT O CTPOCHUU aTOMHBIX SIJIEP.

42.  EcTecTBeHHas paJlMOAKTUBHOCTH. 3aKOHBI PaJUOAKTHBHOIO pacmaja.

43. Snepnas peakuus. MickyccTBeHHast paiMOaKTUBHOCTb.

44, Oueprus cBs3u. Jledekt macchl aTOMHOTO A/1pa.

45, Peaxnus nenenus. LlenmHas peakmus.

46. Peakuus. TepMosinepHast peakuusi.

4. METOANYECKHUE MATEPHAJIbI, ONPEJAE/ITIOLIAE TPOUEAYPbl OHEHUBAHUS
3HAHUU, YMEHHUU, HABBIKOB U (MJIN) OIIBITA JEATEJBHOCTHU

Texkymmii KOHTPOJIb
Omnpoc Kak CpeACTBO TEKYIIETO KOHTPOJIS MPOBOIUTCS B ()OpME YCTHBIX OTBETOB Ha BOIPOCHI.
CryzneHT oTBe4aeT Ha IIOCTaBICHHBIM BOIPOC cpa3dy, BpeMs Ha MOAIOTOBKY K OTBETy HE
IIPEIOCTABIIACTCS.
[IpakTuyeckue 3afaHusl KaK CPEICTBO TEKYLIEr0 KOHTPOJS MPOBOASATCS B NMUCBMEHHOW (opme.
CryneHTy BblIaeTcs 3a/laHue U npeaocrasisiercst 10 MUHYT 1J1 MOATOTOBKH K OTBETY.

IIpome:xxyTOouHas aTTeCTANMA
3aueT NpPOBOAMTCA IIyTEM IOABEACHHWS MTOrOB II0 pE3yiabTaTaM TEKYHIETO KOHTPOJIA U
pe3yibTaTaM BBINTOJHEHHS PacdYeTHO-Tpaduueckoil paboThl. EciaM CTyneHT He CIpaBHICS C YacThIO
3alaHUi  TEKYLIEro KOHTPOJIS,, €My IIPENOCTAaBIAECTCS BO3MOXHOCTh CAATh 3a4e€T Ha HTOTOBOM
KOHTPOJILHOM MEpOTPHUIATHN B (hOpME OTBETOB HA BOIMPOCHI K 3a4€Ty WJIM TECTOBBIX 3aJaHUU K 3a4eTy.
®opmy 3aueTa (OIPOC UM TECTUPOBAHUE) BEIOUPAET MpenojaBaTeb.
Ecim 3ager mpoBomuTcst B (OopMe OTBETOB Ha BOMPOCHI, CTYIEHTY MpEIaraeTcsi OIUH WU
HECKOJIBKO BOIIPOCOB M3 IIEPEYHs BONPOCOB K 3aueTy. Bpems Ha MOArOTOBKY K OTBETY HE
IIPEIOCTABIISAETCS.

DK3aMeH NpOBOAMUTCA B YCTHOM Qopme. M3 sKk3aMeHalMOHHBIX BONpPOCOB cocTasiseTcs 30
9K3aMEHAIIMOHHbIX OmieToB. Kaxkaplii OUIET COCTOUT U3 TpeX BONpocoB. KOMITIEKT 3K3aMEHAMOHHBIX
OWJIETOB MPECTABICH B y4eOHO-METOAUIECKOM KOMILIEKCE TUCIMILIAHEI.

Ha noaroroBky k 0TBETYy CTYJEHTY npenocTapisieTcst 20 MUHYT.
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