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Pabouas nmporpamMma cocTaBiieHa ¢ y4E€TOM TPeOOBaHMIA:

® [IOpsiZIKa OPTaHM3AlMK U OCYILECTBICHHs 00pa3oBaTeIbHON ACSITENFHOCTH MO0 00pa30BaTEIbHBIM
mporpaMMaM BBICIIETO O0pa3oBaHMA — HporpaMmMaM OakajlaBpuara, MporpaMMaM CIICHUAUTETa,
[porpaMMaM MarucTpaTyphbl, yTBEPKIECHHOTO MPHKa30oM MUHUCTEPCTBAa HAYKU U BBICIIEI0 00pa30BaHUs
Poccuiickoit ®eneparuu ot 06.04.2021 Ne 245;

e ®denepanbHOrO0 TOCYIAPCTBEHHOI'O 0Opa30BATENBHOTO CTaHIApTa BBICIIETO OOpa30BaHUSA IO
HanpasiaeHuo 1oaAroToBku 19.03.03 IIpoayKThl TUTaHUS dKUBOTHOTO TPOUCXOKICHHUS,
YTBEPXKJACHHOIO IpuKa3oM MuHuCTEpCTBA HAykKM M BbIcliero oOpas3oBaHus Poccuiickoit
®enepanun ot 17.08.2020 r. Ne 936 (¢ M3BMEHEHUSAMH U JOTIOTHEHUSMU )

[IpemogaBaTesns, HOATOTOBUBIINHKA pabOYyIO IPOrPaMMY:
ACCUCTEHT

kagenpbl HHPOPMAITMOHHBIX TEXHOJIOTHH,
MaTeMaTHKHU U (PU3UKH A.B.Ceménosn

Pabouas mporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl THHOPMAITMOHHBIX TEXHOJIOTHHA, MATEMAaTHKU
u ¢usuku (porokoi Ne 8 ot 07 anpens 2025 r.).

3aBenyrommii kageapou B.1O. Unbun

Pabouas mporpamMmMa pekoMeH/I0BaHa K UCIIOJIB30BAHUIO B Y4€OHOM IPOIECCe METOAMYECKON KOMHUCCHEH
¢baxynpTera numeBsix Texaonoruit (IIporokon Ne 9 ot 24 anpenst 2025 1.).

IIpeacenaresb MeTOANYECKONH KOMUCCHH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOM NMPodecCHOHATbHOMI
o0pa3oBaTeIbHON NPOTrPaAMMBI ®.M. Cueryp




1. lIpeamer. Llenu u 3a1aun TUCHUIUINHBI, €€ MECTO B CTPYKType 00pa30oBaTe/ibHOI
NPOrpaMMbl

IIpenveromM AUCHMIUIMHBI  «(PHU3HUKa» SBISIOTCS OCHOBHBIE 3aKOHBI MEXAHUKH, MOJICKYJISIPHON (DU3UKH
Y TEPMOIMHAMUKH, JIEKTPUUYECTBA M MAarHETU3Ma, ONITUKU, aTOMHOM U SIEPHON (PU3HKH.

LebI0 TUCHUILUIMHBI ABJIsIeTcs1 (GOPMUPOBAHNE KOMIUIEKCA 3HAHUN 00 OpraHU3allMOHHBIX, HAYIHBIX
METOJIMYECKUX OCHOBaX (DM3MKH, (POPMHPOBAHME y CTYACHTOB IIEIOCTHOM €CTECTBEHHOHAYYHOH KapTHHBI
MHpa; U3yYCHHE METOOB (PU3MUECKUX MCCIICIOBAHUM M (PU3MUECKHX MPHOOPOB, KOTOPHIE MCHOJB3YIOTCS B
CEJIbCKOM XO3HCTBE, COBPEMEHHOM CTPOMTEIILCTBE U APXUTEKTYPE; U3ydeHHEe (PU3NUECKUX SBICHUH, JIeKaIIIX
B OCHOBE IIPOEKTHPOBAHHS, CTPOUTEILCTBA U BBIOOPA CTPOUTEIILHBIX MAaTEPUAJIOB.

OCHOBHBIMU 32/124aMHU U3Y4EHUS TUCUUILTUHBI SIBIISTFOTCSL:

— VBYYUTh OCHOBHBIE (HM3UYECKHE SIBICHHS, (YHIAMECHTAIbHBIC TIIOHSATHS, 3aKOHBI M TEOPUHU
KJIACCUYECKON M COBPEMEHHOM (DU3UKH;

— BBIPA0OTATh YMEHHUS MMPUMEHSTH TIOJTy4CHHBIC 3HAHUS 110 (PH3UKE MPU M3YYSHUH JAPYTUX JUCIUTLIVH,
BBIJICTISITh KOHKPETHOE (DU3MUECKOE COIEp)KaHME B MPUKIIAHBIX 3a/adax MpodecCHOHATBHON AESTeIbHOCTH,
CO3/1aBaTh U AHAJIM3UPOBATH TEOPETUYECKHE MOJIEIH SIBJIIEHUH U ITPOLIECCOB;

— c(hopMUpOBaTh 1LIEIIOCTHOE MPENCTAaBICHUE O (PH3UKE, €€ PO B COBPEMEHHOW CHCTEME 3HAHUU U
MIOHUMAaHKE HEOOXOJMMOCTH MaTEMaTHYECKOr0 00pa30BaHus B ITOJIrOTOBKE OaKanaBpa;

— obecrieunTh TONy4YeHUE (PYHIAMEHTAIBHBIX 3HAHUM, HEOOXOMUMBIX JJIsl M3YYeHHs TUCHUILINH
€CTECTBEHHOHAYYHOTO IUKJIA U CTICIIUATBHBIX TUCIUTUINH,

— HAYYUTh CAMOCTOSATENBHOM pabOoThI C TUTEPATYpPOH MO (BU3UKE U €€ MPUITOKEHUSM.

MecTo AuCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMBbl.

Jucrummiaa «Pu3rKay OTHOCUTCS K TMCIMIUTMHAM o0s3atebHoi yacTu (b1.0.17) ocHOBHOM
npogeccuoHaILHON 00pa3oBaTeIbHOM porpamMmbl Beiciero oopazosanus (gaiee — OIIOIT BO) o
HanpapieHuto oarotoBk 19.03.03 [IpoayKTel MUTaHKS )KHBOTHOTO IMPOUCXOKICHUS

JlucuumiuHa OCHOBBIBaeTCS Ha 0a3e MHIKOJBHOTO Kypca (U3MKM WU AUCHMILIMHBL «Bbicmias
MareMatukay. CoaeprkaTenbHasl 4acTh JUCHMILIMHBI «DU3MKa» 0XBaThIBAET CIIEIYIOINE BOPOCHL: MEXAHUKA,
MeXaHHWKa XHUJIKOCTEH W Ta30B, MOJEKYIsIpHas (U3UKAa W TEPMOAMHAMHUKA, DJIEKTPUUECTBO M MArHETU3M,
OTTHKA, aTOMHAsI U siiepHast (PU3uKa.

JluciurimHa ynuTaeTcs BO 2 ceMecTpe, mpeniiecTByeT 610ky 3 ['ocymapcTBeHHAs! UTOroOBast arTecTalys
«IToaroroBka K mporeype 3alMThl U 3alUTa BBITYCKHON KBaIM(pUKAOHHONW padoTsD» (B3.01)

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUYeHHUSs MO TUCIUIJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMH Pe3yJbTATAMHU OCBOEHHSI 00Pa30BaTEeIbHOM MPOrPaMMbl

Koawbl DopmMyJIMpPOBKA NHauKkaTopbl 10CTHAKEHUS Ilnanupyemble pe3yJibTaThl
KOMIIeTeHIIH KOMIIeTeHIIHH KOMIIeTeHIIHH o0yueHus
i
OIIK-2 Crnocoben npumensrts | OIK-2.1 3HaTh: OnpeieeHUs] OCHOBHBIX
OCHOBHbIE  3aKOHbI ¥ | OCyILECTBISET pacueThl, |MOHATHH (PU3UKU, CHMBOJIUKY,
METO/IbI WCCJIEIOBAHNM | aHAIM3UPYET 3aKOHBI, OCHOBHBIE IPUEMBI
€CTECTBEHHBIX HayK JUJIs | MOJy4YeHHBIE pe3yJIbTaThl | JOKa3aTeIbCTB (PU3MUECKUX
pelIeHus 3a7a4 | ¥ COCTaBIIAET 3aKOHOB M YTBEPXKICHUII.
npodeccuoHaIbHON 3aKIIIOYCHUE 110 YMerb: aHaM3upoOBaTh 3a1a4y,
JEATEIIbHOCTH. MIPOBEJICHHBIM aHAJIN3aM, | BbIAENss ee 0a30BbIe
WCIIBITAHUSIM U COCTAaBJIAIOLIME, IPUMEHATD
HCCIIEIOBAHUSM. MMEIOLIYIOCS] TEOPETUYECKYI0 0azy
HNMeTh HABBIKU: IEPEBOAUTH
peasibHYI0 3aj]auy Ha A3bIK PU3UKH,
BBIOMPATh METOJI €€ PEeLICHHS
CTPOUTH MPOCTEUIINE MOJEIH IIPU
pernieHny mpohecCuOHATBHBIX
3a71a4, CAMOCTOSITEIILHO




paciupsTh U YrayOusTh 3HAHUS.

OIIK-2.2

CucremaTtusupyer
pe3yabTaThl HAYYHBIX
HCCIIEOBAHNMN.

3HATh: METOABI MATEMATUYECKOTO
aHasn3a, TCOPETUUECKOTro 1
HKCHEPUMEHTAIBHOTO
MCCJIEIOBAHMUSI, IPUMEHSIEMBbIE JIJIS
pemenus npod.3agay

YMeThb: BHIOUPATh U UCTIOIb30BATh
HE00XO0/IMMBbIE MaTEMaTHYECKHE
METO/JIbI U BEIYUCIUTENbHBIC
CPEIICTBA, a TAK)KE TAOIHUIIBI U
CIIPABOYHUKH, JTOBOJUTH PELICHUE
3aJ1auu J10 IPHEMIIEMOTO
(4ucnmoBOro0) pe3yaprara u
OLIGHUBATh €TI0 JOCTOBEPHOCTD
HmeTh HABBIKM: OIICHUBATH U
aHAIM3UPOBATh NOJYYCHHBIN
pe3ynbTart

OIIK-2.3

HeMoHCTpUpyeT ymeHue
MIPUMEHATHh KOHKPETHBIE
3aKOHBI 1 METO/IbI
€CTCCTBCHHBIX HAYK JJIA
KOMIUIEKCHOTO pEeIIeHUs
MIPOM3BOJCTBEHHBIX 3a7a4

3HAaTh: METOBI MATEMATHYECKOTO
MO/ICJIMPOBAHUS, TEOPETUYECKOTO,
IMPUMCHACMBIC IJIA PpCIICHUA
npoeCCUOHATILHBIX 3a/1a4
YMeTh: BRIOUPATh U UCTIOIB30BATh
HEOOXOIUMBIC METO/IbI
MaTeMaTH4YCCKOIo
MO/JICJIMPOBAHUS, & TAK)KE TAOJIHIIBI
" CIIPpaBOYHUKH, JOBOAUTH
pelieHre 3a1a4u 10 MPUEeMIIEMOTO
(uucnmoBOTro0) pe3yaprara u
OIICHUBATh €T0 JOCTOBEPHOCTh
HMMeTh HABBIKM: OI[CHUBATH U
aHAIIM3UPOBATH MOTYYCHHBIN
pe3yibTaT

3. O0béM IMCUMNJIMHBI M BUABI Y4e0HOI padoThl
3aouHas OuHo-3a0uHas
Ounas ¢popma 0OyueHust dopma dopma
00y4JeHus o0OyudeHus
B T.4.TIO
CEMOCTDAM Bcero Bcero
Bunstr pabot P
o o o
Bcero 3) 5 5
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OO6mast Tpy10EMKOCTH
JUCLMIUIMHEI, 3a4.¢/./9acoB, B 5/180 5/180 5/180 -
TOM YHCIIE:
KonraktHas paboTa, 4acoB: 82 82 18 -
- JIEKIIUU 32 32 8 -
- IPAKTUYECKHE i i i i
(cemMuHapCKue) 3aHATHS




- 1abopaTopHbBIC PAOOTHI 50 50 10
CamocrosTenbHas paboTa, 71 71 162
4acoB
KoHTposnb, yaco 27 27 -
Bua npomexxyTounoi
aTTecTawy (3a48T, SK3aMEH) 9K3aMeH 9K3aMeH JK3aMeH
4, Conepxanue IMCUMILTHHBI
4.1. Pazaennbl AMCHUIIMHBI U BUAbI 3aHATHH (TeMaTHYeCKUM IJIaH).
13?1 Pazaen nuciuminHbI(TEMAa) J 113 JP CPC
QOunas dpopma o0yueHust
Mopynsb 1. «Mexanukay 8 - 14 18
Monynb 2. «MonekynspHas Gu3nKa U TEPMOJAUMHAMUKA. 8 i 12 18
MexaHuKa XXHUJIKOCTEH B Ta30B)
Monynb 3. «9nektpoctatuka. [IOCTOSHHBIN IEKTPUUECKHI TOK. 8 i 12 18
DNEeKTPUYECTBO M MAarHETU3M»
Monynb 4. «Onrrka. AToMHas U siiepHast (QH3UKa) 8 - 12 17
Bcero 32 - 50 71
3aounas popma o0yueHus
Monynb 1. «MexaHukay 2 - 4 42
Monyns 2. «MonekynsapHast Gu3uKa U TEPMOIMHAMUKA. 5 ) 5 42
MexaHuKa KXUAKOCTSH 1 ra30B»
Monyinb 3. «Onektpoctatuka. [10CTOSHHBIN NEKTPUUYECKUH TOK. 2 i 2 42
DJIEKTPUYECTBO M MAarHETH3M)
Monyns 4. «Onrtrka. AToMHas U siiepHast (QH3UKa» 2 - 2 36
Bcero 8 - 10 162

OuHo-3a04yHasi popma oOyueHust

4.2. ConepxxaHue pa3iesioB y4eOHO AUCHUNIHHBI

Mogayasb 1. «kMexanuka»

Tema 1. Mexanu4eckoe IBHKCHHE MATEPHAJIBbHON TOYKH M TBEPAOI0 TeJia.

Cucrema otcuéra. [IpoctpancTBo, BpeMs nBukeHue. MaTtepuanbHas Touka. AOCOIIOTHO TBEPAOE
teno. Ilapamerpbl ABMXKEHMsS (paanyc-BEKTOp, IepeMelleHHe, CKOpOCTb, yckopeHue). [IpuHuun
otHocuTenbHOocTH ['anmunes. CBolicTBa NPOCTpaHCTBA M BPEMEHUM B HUHEPLHUAIBHBIX CHCTEMax.
IIpssmonuHeitHOE U KpUBOIMHENHOE ABMKeHNe. TpaekTopus. KunemaTnka nocTynareabHOro JBUKEHUS.

Tema 2. /InuHaMHUKA NMOCTYNATEAbHOIO0 IABHKEHUS] MATEPHAJIBHONW TOYKH M TBEpPAOro TeJa.
3aKOH COXpaHEeHHsI MMITYJIbCA.

JuHamMuka nocrynartenbHOro JBrkeHus. Cuna, Macca. 3akoHbl HpOTOHA. 3aKOH COXpaHEHUs
UMITyJIbCA W €ro CBA3b C OJHOPOAHOCTBIO IpocTpaHcTBa. Heymnpyruii ynap. ®dyHaameHTanabHBbIE
B3aUMOJICVCTBUS U CUJIbL. PeakTHBHOE JBH)KEHUE.

Tema 3. Cuiibl B MeXaHHKE.

KoncepBatuBHbie cuctembl. Criia TSHYKECTH. 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOTHOTO
nasaenus. Pabora cumsl TsokecTH. KocMuiecknue ckopocTu.

Cuna ynpyroctu. Cuna TpeHus. Buasl TpeHus. 3aBUCHUMOCTb CHUJIBI TPEHHUS OT CKOpPOCTHU
IBWKEHUS W Jpyrux ¢akropoB. HeunepumanbHble cucremMbl orcdera. Cuibl HHEPUMH TPHU
KPUBOJMHEWHOM JBIKeHUH. LleHTpoOekHble cuibl mHepuuu U cuibsl Kopuosuca BO BpallaroLIuXcs
CHUCTEMax OTCYETA U UX MPOSBIICHUE Ha 3eMIIE.

Tema 4. PaGora u 3Heprusi. 3aK0H COXpaHEHU s JHEPTHUH.



OHeprusi Kak yHHBEpcajbHas Mepa pa3jIMyHbIX (OpM IBMIKEHUS U B3aUMOJCHCTBHS MaTEpUU.
PaboTsI cuitbl U ee BeIpakeHHE Yepe3 KPUBOIMHEHHBIN HHTErpain. Knnernueckast SHEprusi MEXaHUIECKON
CHCTEMBl W €€ CBs3b C paboTOH CWJI, NPWIOKEHHBIX K cucreme. I[lome kak Qopma Mmatepuw,
OCYUIECTBJISIONIAs CUJIOBOE B3aMMOJCHCTBHE MEXAYy dacTHLaMu BewlectBa. [loTeHuumanbHas sHepruu
MAaTEpHAIIbHON TOYKH BO BHEIIHEM CHJIOBOM IIOJIE U €€ CBA3b C CHJIOW, AEHCTBYIOLIEH HA MATEPHAIbHYIO
Touky. [loTeHIManbHas SHeprusl CUCTEMBL. YTIPYTruil yaap. DHeprusi ynpyro n1eGopMUpOBaHHOIO Tela U
IPaBUTALMOHHOIO B3aUMOJECHCTBUS Tell. 3aKOH COXPAHEHUS MEXAHUYECKOM HSHEPruu U €ro CBs3b C
OJIHOPOJIHOCTBIO BPEMEHU. 3aKOH COXpPaHEHUsT M NPEBpAIlCHHMs SHEPIHMM KaK IPOSBICHUE
HEYHUUYTOXKUMOCTH MAaTEpUU U €€ IBUXKeHUs. [Ipumepbl npuMeHeHUs 3aKOHOB COXPAaHEHUS! UMITYJbCa U
SHEPTHUH.

Tema 5. /luHaMuKa BpalIaTeIbHOI0 IBUKeHHUs. 3AKOH COXpPaHeHUsS] MOMEHTAa HMITYJIbCA.

MOMEHT cuJibl 1 MOMEHT UMIIYJbCa MEXaHMYECKON CHCTEMbl OTHOCHUTEIHHO TOYKH (IOJIFOCA) U
OTHOCHUTEJIHO HEMOJBHUXHOW OCcM. MOMEHT MHEpLUUHU TBEPAOIrO Tejla OTHOCUTEIBHO OCH. YpaBHEHHUE
JUHAMUKH BpaIlaTeIbHOIO JIBU)KEHHSI TBEPAOIO TeJa OTHOCHUTENIBHO HENMOABUKHON ocu. Kunetnueckas
SHEPrusl BPALIAIOLIErocsl Teja. 3aKOH COXPaHEHHWs MOMEHTAa MMITYJbCa U €ro CBSA3b C M30TPOMHOCTHIO
MIPOCTPAHCTBA.

Tema 6. FapmoHuyeckne KoJeOaHUS.

Masthuku. [uddepenunanbaple U KUHEMaTHYeCKHe YypaBHeHHs KoneOanuil. Ilapamerpsl
konebanuii. CBoOoaHble KosneOanus. CKOpPOCTh, YCKOPEHHE M JHEPrusl KOJeOaTeIbHOTO JIBUKCHUS.
Crnoxxenue konebanuii. 3aryxatomue konebanus. uddepeHunanbHoe U KHHEMATHYECKOe ypaBHEHUS
konebanuid. Ilapamerper konebanumii. JlekpemeHnt 3aryxanus. Kosdduument 3aryxanus. Bpewms
penakcauuu. Armnepuonuueckue KoiieOanus. BeiHyxkaeHHble KoneOanus. [lapameTpbl BBIHYXJIEHHBIX
koseOanuil. Pezonanc. ABTokonedaHus.

Tema 7. BoiHOBBIE IPOLECCHI.

Boxnbl, MexaHu3M ux oOpa3zoBaHus. [IpomosbHBIE W TOMEPEYHBbIC BOJHBI. YpaBHEHHE OErymiei
BOJHBL. JlnmuHA BOJMHBI M BONHOBOE uucio. llpuHmun cynepno3unuu BoiaH. KorepeHTHbIE BOJIHBI.
NuTepdepenius BosH. CTosuMe BOJHBL. Y PaBHEHHUE CTOSIUEH BOJIHBL.

Tema 8. OCHOBBI AKYCTHKH.

AKyCTHYECKHE BOJHBI, UX XapakTepucTUKH. DPdext Jlomnepa. 3ByK M €ro XapaKTEpUCTHKH.
WHbpa3Byk U yIbTpa3ByK B IPUPOJIE.

Mopnyas 2. «MexaHnka KUAKOCTeH U razoB. MosekyasipHasi pu3nka 1 TepMOIMHAMHKA)

Tema 9. 'mapoaunamMuka. 3aKOHbI MEXaHUKH KUAKOCTEH U ra3oB.

Xapakrepuctuku xuakocred. IloBepxHocTHoe HaTsbkeHue. CmaumBanue. Kpaesoil  yrod.
Menucku. Kanumisipasiid 3 exr.

Tema 10. Moaekyasipuas ¢pusnka.

[Tpenmer monekynsapHo ¢(usnku. OCHOBHOE YpPaBHEHHME MOJIEKYISIPHO-KHMHETUYECKOW TEOpUU
UJEABHBIX Ta30B. MOJIEKYISIpHO-KUHETHYECKAs] MHTepIpeTanus Temneparypsl. CpeaHssi KHHETHUECKast
SHEPrUsl MOJEKYJbl. 3aKOH PaBHOMEPHOIO pacHpeleNieHHus JHEepruil Mo cCTemeHsM CBOOOJbl. 3aKOH
MakcBernia o pacnpeeneHHl MOJIeKyI ra3a no ckopoctaM. OnsiT ItepHa. bapomerpuueckas popmyna.
Pacnipenenenne bonbimana. CpeaHee 4HCIO CTOJKHOBEHHUH M CpeAHsisl JUIMHA CBOOOJHOTrO Mpoberna
MOJIEKYI.

Tema 11. Baa:kHocTh BO3ayXA.

Brnaxhnocte Bo3nyxa. Touka pocel. Meroabl H3MepeHHUs BIAXHOCTH BO3ayXa. BiusHue
BJIQ)KHOCTH Ha OMOJIOTHYECKHE U MEXaHHUYECKHE OOBEKTHI.

Tema 12. SIBjieHus1 nepeHoca.

I'paguent ¢usnyeckoit BenmuuuHbl. Juddysusa, 3akon Puka. BHyTpeHHee TpeHue, 3aKOH
Herotona. TeronpoBogHocTs. 3akoH Dypre. O01mas XapakTepucTUKa SBJICHUN IepeHoca.

Tema 13. TepmoanHaMHKa PABHOBECHBIX COCTOSTHHMA.

Pabora raza mo u3MeHeHHI0O 00BbEMa. BHYTpeHHss 3HEpPrusi TEPMOJMHAMUYECKOH CHCTEMBI.
IlepBbIii 3aKOH TEPMOAMHAMUKH, €TI0 IPUMEHEHHUE K n3onpoueccam. TemnoémkocTs uaeansHoro raza C,



u C,. Pabora raza B pasHbIX Hu30mpoleccax. Anumabarmdeckuii mporecc. YpaBHeHue llyaccona.
HanpasnenHocTts npoueccoB B pupoje. BTopoii 3akoH TeEpMOAMHAMUKH.

Tema 14. TepmoauHaMuKa HeOOPATHMBIX IIPOLECCOB.

O6parumsrii 1 HeoOpaTumbIii iporiecchl. [{uki Kapro. KIT mukna Kapro. ®usndeckas mpuynHa
HEOOpaTHMOCTh TPOLIECCOB MPHUPOABL. DHTporus u e€ ¢u3nueckuid cMbici. [IpuHIMN Bo3pacTaHus
SHTPOIINH.

Monayasb 3. «aexkrpocraTuka. [10CTOAHHBIH 3JIeKTPUYECKHUI TOK. JJIEKTPUIECTBO U
MAarHeTu3m»

Tema 15. DuekTpocraTuka.

3akon Kynona. Dnexrpudeckoe nose. Hanpsxk€HHOCTH 3nekTpuyeckoro nosis. Hanpsok€HHOCTD
nosist ToueyHoro 3apsana. [IpuHuun cynepno3uuuu siektp. noneil. Teopema Ocrtporpanckoro-I'aycca.
Pabora B snextp. momne. IloreHnman, pasHOCTh MOTeHUUANOB. L{upKynsauus BeKTOpa HaNpsLKEHHOCTH
anekTp. noss. CBOOOAHBIE W CBSI3HBIC 3apsiibl. THUIBI JUAIEKTPUKOB. DJICKTPUUECKUU JIUMOINb, €ro
MIOBE/ICHUE B AJIEKTpUUECKOM Ioiie. Bekrop nonspuzannu. Hanpsyk€HHOCTD 3JIEKTp. MO B IUIJIEKTPUKE.
[Ibe303meKTpruYecKuil U ANEKTPO-CTPUKLUMOHHBIN 3 dexTrl. Pacmpenenenue 3apsoB B IPOBOJHHKE.
[loBepxHOCTHAss IJIOTHOCTH 3apsiia. OIeKTpoéMKOcTh. KoHaeHcaTopbl, CHUCTEMBbl KOHJIEHCATOPOB.
DHeprus CUCTEMBI JJIEKTP. 3aps/IOB, 3apSHKEHHOrO MPOBOJHUKA. DHEPrusl KOHJAeHcaTopa, e€ o0bEMHAas
IJIOTHOCTb.

Tema 16. IlocTOAHHBI TOK.

DNEeKTpUYECKU TOK M ero xapakrepuctuku. Cuia U IOTHOCTh ToKa. [laneHue HanpsbkeHus u
NEKTPOABIIKYINAsA cuia. 3akoH Oma. DJIEKTpONpPOBOIHOCTb, JJIEKTPUYECKOE CONPOTUBIICHHE. 3aKOH
Jxoyns-Jlenna. 3akon Oma u JIxxoyns-Jlenna B muddepernuansaoi popme. Hocurenu 3neKTpuaeckoro
3apsana. JIBuKeHue HOCUTENEH MO AEUCTBUEM 3IIeKTpruecKoro nojs. IloaBmxkHocTh HOCUTENE. 3aKOH
Owma u [Ixxoyns-JIeHna kak cieACTBUE KJIIACCUYECKOW TEOPUH 3JIEKTPOIIPOBOJUMOCTH.

Tema 17. Marnern3m. MarHuTHoe moJjie M €ro XapaKTepUCTHKH.

MartepuanbHOCTh MAarHUTHOTO MOJISA. J{efiCTBME MarHUTHOIO TOJIs Ha MIPOBOJAHMK C TOKOM. 3aKOH
Awmnepa. MarautHas uHAYKUMA. MarHuTHele cuiioBble JuHUU. 3akoH buo-Casapa-Jlamiaca u ero
MIPUMEHEHHE JJIsl pacyéTa MarHUTHBIX MOJEeH MPSIMOJIMHEMHOrO M KOJbIEeBOro TOKoB. HampskéHHOCTH
MarHMTHOTO NOJs. J[BHKEHHE 3apsyKEHHBIX YacTUL B MarHuTHOM nose. Cuna JlopeHna.

Tema 18. DnexkrpomarnuTHasi HHAYKIUsE. CaMOMHAYKIUS.

CaMoMHayKIM M B3auMOMHAYKIHSA. OCHOBHOM 3aKOH JJIEKTPOMAarHUTHOM HHAYKLIMHU. 3aKOH
®dapanes, npaBwio JIeHma. DNEKTPOHHBIA MEXaHU3M DJIEKTPOMArHUTHOW MHIYKIIMU. MarHUTHBIN TOTOK.
WHyKTUBHOCTD. DHEPrusi MarHUTHOT'O MOJIsI, 00bEMHAS TNIOTHOCTh YHEPTHH.

Tema 19. DileKTPOMarHuTHbIE KOJIEOAHUS U BOJIHBI.

Konebanuss B anekrtpuueckoM KoHType. JuddepenunanbHoe M KHUHETHUECKOE YpPaBHEHMS.
[Tapamerpsl konebanuit. CBoOogHbie KoyieOaHus. CroxeHue KojebaHWil. 3aryxaroniue KoieOaHus B
3JIEKTPOMArHUTHOM KoHType. uddepennmanbHoe u KuHETUYECKOe ypaBHEHUs Konebanuid. [lapameTpsr
koneOanuil. JlekpemeHnT 3aryxaHus. Koopounuent 3aryxaHus. AmnepuogudecKue KoJieOaHHUs.
Beinyxaennsie koneOanus. Pesonanc. ABTokonebanus. OTKpBITBHIM deKTprueckuil KoHTyp. Bubparop.
DneKTpOMarHuTHele KojeOaHus, ux xapakrtepuctuka. [lokazarens nmpenomnenus. [Ipunnun Iroiirenca.
[Ixana 371€eKTPOMAarHUTHBIX BOJIH.

Tema 20. OcHoBbI 251ekTpOHMKH. I10JIynIPOBOAHNKOBBIE IPUOOPBHI.

Bunasl snementapubsix smuccuii. Paborta Bbixosa snekTpoHa. TepMoanekTpruueckas SMUCCHUS U e€
3aKOHBI. JJeKTpUyecKuil paspsin B razax. Ilunu-apdexr. DnexrpoBakyymubie npubopsl. KoHTakTHbIE
aBneHus. TepmoanekTpoaskymas cuia u 3¢ ekt Iensthe. P-n nepexon. [lomynpoBoAHUKOBBINA AMOA U
TproJ. OCHOBBI MUKPOAJIEKTPOHUKH.

Monyas 4. «OnTuka. AToMHas U saepHas Gu3nkKa»

Tema 21. OnTuxa. BosiHoBbIe oniTHYecKHe sIBJIeHHs. 3aKOHbI TeOMeTPUYeCKON ONTHKH.
3aKkoHBI OTpaXeHUS W TMpeloMieHus cBera. [lonmHoe BHyTpeHHee oTpaxeHue. OObsSCHEHHE
3aKOHOB TE€OMETPUYECKOW ONTHUKH C ToMmombio mpuHiuna [tolirenca. HWHTepdepeHIns BOJH.



Wutepdepennus cera, €€ O0COOCHHOCTH. MeTOJ TOJY4YEeHUsT KOTEPEHTHBIX MCTOUYHUKOB CBETA.
[Ipumenenue siBnenus uHTephepeHunu ceeta. Judpakuus BoiH, e€ 00bICHEHHE C IOMOIIBIO TPUHIINIIA
Ioiirenca. [punmun Itoiirenca-®Openens. Audpakumonnas pemérka, e€ npumMeHnenue. Bzaumozeiicteue
cBera ¢ BemniectBoM. Ilomspuzanus cera. JIBoitHoe snyuyenpenomieHue. 3akoH Maimoca. Tlonsipuzanus
IIpY OTPaKEHHUU U TPEIOMIIEHMM CBETa HA TpaHMIle ABYX AMAIEKTpuKoB. llpusma Huxosnd. SBnenue
BpallleHusl IUIOCKOCTH Konebanuii. Jlucnepcusi cera. HopmanbHas u aHopMaibHas JIUCIEPCHS.
Hucniepcuonnsiii ananu3. [lornomienue ceera. 3akon byrepa-JlamGepra. Koaddumment nornomieHus.

Tema 22. KopnyckyJisipHble CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. KBaHTOBasi onTHKA.

Oco0eHHOCTH TETIOBOr0 W3NMyudeHus. Mojens abcomoTHO uy€pHOro Ttena. 3akoH Kupxroda.
Pacnipenenenne sHepruu B criekTpe aOCoM0THO 4€pHoro tena. 3akonel Credana-boisiiMana u Buna.
I'umores3a [Tnanka. OnTrueckas nupomerpus. 3akoH BHemHEero (Gotodddekra. YpaBHeHue DiHIITENHA
st BHemHero  gorodddexra. OOBsicHeHne 3akoHOB (orodddekTa ¢ TOMOIIBI KBaHTOBBIX
npencrasinenuii o csere. I[Ipumenenue dororddexra. Onbitel Jlebenera. [laBnenue cera. KBantoBoe
oObsicHeHHe naaBiieHusi cBeta. KBaHTOBoe 0ObsSCHEHHE JaBieHHs cBeTa. KopmycKymsipHO-BOJIHOBOM
Iyanu3M.

Tema 23. @u3znka aTOMOB, MOJIEKYJI H TBEPAOI0 TeJia.

JluneiuaTple COEKTPHI KaK KJIOY K CTPOCHMIO aToMa. 3aKOHOMEPHOCTH B CHEKTPE aTOMAapHOTrO
Bogopona. [lmanerapnas wmogenbs aroma. Iloctymatet bopa. Pamuychl cranumoHapHbBIX OpOWMT.
DHEpPreTUUEeCKUi CIeKTp aToma Bogopoaa. [Ipupoaa cnekTpaibHbIX JUHUNA. MHOT03JIEKTPOHHBIE ATOMBI.
I'maBHOE, OpOUTAILHOE U MarHUTHOE KBaHTOBbIE uncia. CruH 3nekTpoHa. CIUHOBOE KBAHTOBOE YHCIIO.
[Mpunuun Ilaynu u pacnpeneneHue 3JI€KTPOHOB IO CTAMOHAPHBIM COCTOSHUSIM. CHEKTpbl aTOMOB U
Mousiekyll. CTpyktypa TBEpAbIX Tesl. Cuiia CBsi3M 4acTUll B TBEPABIX Tenax. Kpucramnuyeckue pemeTku.
JledexTsl cTpyKTYphl. Mexanndeckue cBoiictBa TBEPABIX Ten. dedopmarus. 3akon ['yka. Pacuér momyns
ynpyroctu. TeopeTuueckass M peajibHas IPOYHOCTh TBEPABIX Te. TeraoBble CBOMCTBA TBEPABIX TEIl:
TEII0EMKOCTb, TEIJIOBOE PACHIMPEHUE, TEIIIONPOBOIHOCTD.

Tema 24. SIinepuas pusuka.

Pasmeps! u cocraB snep. Hyknonsl. 3apsaoBoe u maccoBoe yucna. M3oronsl. B3aumoneiicteue
HYKJIOHOB. DHeprusi cBs3u. [ledekT macchl. AKTUBHOCTb, MOCTOSIHHAS pacraja, Mepuoj Mmoiypacnaja.
Anbda-u3nyyeHue, €ro NpHpoaa M XapaKTepUCTUKH. B3aumojeilcTBue ¢ BelecTBOM. 3aliuTa OT
NEUCTBUSL M3NydeHHs. bera-uszinydeHue, €ro mnpupoaa M XapakTepucThku. [IpaBuiio cMeleHus.
B3auMmogeiicTBue ¢ BemecTBOM. 3amuTa OT ACHCTBUSA HM3IydeHUs. ['amMMma-u3inydeHue, ero npupoja u
XapakTEepUCTUKU. B3ammopeicTBue C BemIECTBOM. 3aliuTa OT JEHCTBUS H3MydeHus. HelTpoHHoe
W3JIy4eHHE, €r0 MpHUpoJa M XapaKTepUCTUKH. B3ammonelcTBHE C BEMIECTBOM. 3aliuTa OT JCUCTBUS
u3nyuyeHusi. MickyccTBeHHast palOaKTUBHOCTh. JleneHune THKENBIX siaep, KOIPPUIMEHT pa3zMHOKEHUs
HeuTpoHOB. [lennas peakuus. Kpurnueckas macca. Pacu€r BennuuHbl 3HEpruu Aenenud sapa. M3orormsl,
UX UCHOJIb30BaHuE. Peakiiny TepMOsAEpHOrO CUHTE3a. DIeMEHTapHbIC YaCTHUIBI.

4.3. IlepeyeHb TeM JIeKIMi

O0BéM, u
Ne Tema neximH ¢dbopma oOyueHus
n/n OYHO-
oyHag | saouHag | . oo
Mopnyasb 1. «MexaHuka» 8 2 -
1 Tema 1. Mexannyeckoe ABMKEHUE MAaTEPUAIIBHON TOUKH U 1 0.5 -
TBEPJIOTO TeJa.
5 Tewma 2. JIluHaMuKa NOCTYyNATENbHOTO IBM)KEHHUST MATEPUAIBHON 1 05 -
" | TOYKHM U TBEPJOTO TeJa. 3aKOH COXPAHEHUSI UMITYJIbCA. ’
3. | Tema 3. Cuiisl B MEXaHUKE 1 0,5 -
4. | Tema 4. Pabora u 3Heprus. 3aKOH COXpaHEHUsI SHEPTUU. 1 0,5 -
5 Tema 5. /lunamuka BpamaTeIbHOTO ABM)KEHUA. 3aKOH COXPAHEHHUS 1 i -
MOMEHTA UMITyJIbCA.
6. | Tema 6. l'apmMoHHuecKre KoIeOaHHS 1 - -



7. | Tema 7. BoaHOBBIE IPOIIECCHI 1 - -
8. | Tema 8. OCHOBBI aKyCTHKH 1 - -
Mopnyasb 2. «MexaHuka xuakocTel u razos. Moseky/sipHas ¢puznka 8 5 -
U TEPMOJIMHAMMKA)
9. | Tema 9. 'mnponuHamuka. 3aKOHBI MEXaHUKH JKHJIKOCTEH U Ta30B. 2 0,5 -
10. | Tema 10. MonekynsapHast pusuka. 2 0,5 -
11.| Tema 11. BnaxsHoCTh BO3ayXA. 1 0,5 -
12.| Tema 12. SIBneHus nepeHoca. 1 0,5 -
13.| Tema 13. TepmoanHaAMUKa PAaBHOBECHBIX COCTOSHUM. 1 - -
14.| Tema 14. TepmoanHamMuKa HEOOPATUMBIX IPOLIECCOB 1 - -
Monayab 3. «uexkrpocratuka. IIOCTOSIHHBIA 3JIEKTPUYECKHH TOK. 8 5 -
DJIEKTPUYECTBO U MATHETU3M»
15.| Tema 15. DnekTpocTaTuka. 2 0,5 -
16.| Tema 16. TlocTosIHHBIN TOK. 2 0,5 -
17.| Tema 17. Mar"etusm. MaruuTHoe€ IoJi€ U €ro XapaKTEePUCTUKHU. 1 0,5 -
18. | Tema 18. DnekrpomaruutHast UHAYKIMS. CaMOUHIYKITHS. 1 0,5 -
19. | Tema 19. DnekTpoMarHuTHBIE KOJIEOAHUS ¥ BOJIHBI. 1 - -
20. | Tema 20. OcHOBBI 21€KTPOHUKHU. [10TyIIPOBOTHUKOBBIE TPHUOOPEI. 1 - -
Moayab 4. «OnTuka. AToMHas U siiepHasi Qu3nKa» 8 2 -
21 Tema 21. OHTHUKa. BonHoBbIC onTHYECKHE SIBICHUS. 3aKOHBI 5 0.5 -
FEOMETPHYSCKOM ONTHKH.
22, Tema 22. KopryckynsipHble CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. 5 05 -
KBaHTOBasi ONTHKA. ’
23.| Tema 23. ®u3uka aTOMOB, MOJICKYJI U TBEPAOTO TeJa. 2 0,5 -
24.| Tewma 24. SnepHas Qusuka. 2 0,5 -
Bcero 32 8 -
4.4. IlepeyeHb TeM NPAKTHYECKUX (CEMMHAPCKUX) 3aHATHI
He npenycMoTpeHsI.
4.5. Ilepeyenn Tem J1a00PaTOPHBIX padoT.
O0BéM, u
Ne Tema aboparopHoii paboTHI (opma oOyueHiA
n/m OYHO-
OuHas | 3a0uHAA | o oo
Moayasb 1. «Mexanuka» 14 4 -
1 Tema 1. Mexanndeckoe ABUKEHUE MAaTEPUAIIBHON TOUYKU U 5 05 -
TBEPJIOTO Tena.
2 Tewma 2. JIluHaMuKa NOCTYyNATENbHOTO IBMXKEHUS MATEPUAIBHON 2 05 -
" | TOYKHU ¥ TBEPAOro Tena. 3aKOH COXPAHEHHSI UMITYJIbCA. ’
3. | Tema 3. Cuiibl B MEXaHUKE 2 0,5 -
4. | Tema 4. Pabota 1 sHEeprus. 3aKOH COXpaHEHUs SHEPTHH. 2 0,5 -
5 Tema 5. JlunHaMuKa BpalaTeIbHOTO JBHKEHUS. 3aKOH COXPaHECHUS 5 0.5 -
MOMEHTa UMITYJIbCA.
6. | Tema 6. 'apmonHUeckue KoneOaHUs 2 0,5 -
7. | Tema 7. BoHOBBIE POTIECCHI 1 0,5 -
8. | Tema 8. OCHOBBI aKyCTHKH 1 0,5 -
Mopnyas 2. «MexaHuka KuaKocTel 1 ra3os. Moseky/sipHas ¢puznka 12 5 -
U TEPMOIMHAMMKA))




9. | Tema 9. l'mnpoauHamuKa. 3aKOHBI MEXaHHUKH JKUKOCTEH U Ta30B. 2 0,5 -
10. | Tema 10. MonexymsipHast pusHkKa. 2 0,5 -
11.| Tema 11. BnaxxHocTs BO3myXa. 2 0,5 -
12.| Tema 12. SIlBneHus nmepeHoca. 2 0,5 -
13.| Tema 13. TepmoarHaMuKa paBHOBECHBIX COCTOSTHHIA. 2 - -
14.| Tema 14. TepmomuHamuKa HEOOPATUMBIX IPOIECCOB 2 - -
Monyab 3. «JuekTpocTaTuKa. IIOCTOSIHHBIN 3JIeKTPUYECKHH TOK. 12 5 -
DJIEeKTPUYECTBO U MATHETU3M»
15. | Tema 15. DnekTpocTaTuka. 2 0,5 -
16. | Tema 16. IlocTOSIHHBIN TOK. 2 0,5 -
17.| Tema 17. Marnetusm. MaruuTHoe MoJI€ ¥ €r0 XapaKTEePUCTUKHU. 2 0,5 -
18. | Tema 18. DnexrpomaruutHast UHAYKIMS. CaMOUHIYKITHSI. 2 0,5 -
19. | Tema 19. DnekTpoMarHuTHHIE KOJIEOAHUS U BOJIHBI. 2 - -
20. | Tema 20. OcHOBBI 5eKTpOHUKH. [10yIPOBOAHUKOBEIE IPUOOPHI. 2 - -
Mopnyasb 4. «OnTuka. AToMHas U siepHas Gu3nKa» 12 2 -
21 Tema 21. OHTI/{Ka. BonHoBbIe onTHYECKHE SIBICHUS. 3aKOHBI 3 05 -
FeOMETPUUYECKOM ONTUKH.
29, Tema 22. KopmyckynspHble CBOHCTBA 3JIEKTPOMAarHUTHBIX BOJH. 3 05 -
KBaHTOBas ONTHKA. '
23. | Tema 23. ®u3uka aTOMOB, MOJICKYJI U TBEPIOIO Tea. 3 0,5 -
24. | Tema 24. SInepHas pusmka. 3 0,5 -
Bcero 50 10 -

4.6. Buabl camMOCTOATEJbHOH PpaldOTHI CTYICHTOB M IepeYeHb Y4eOHO-METOAMYECKOro
olecreyeHus VIS CAMOCTOSITeIbHOI paboThl 00yYAIOIINXCSH

4.6.1. TloaroroBka K ayIMTOPHBIM 3aHATHAM

ITonroroBka oOyd4aromuxcs K ayIUTOPHBIM 3aHATUSAM COCTOMT M3 MOJATOTOBKHM K JIEKIUSAM U
IIOATOTOBKH K J'Ia60paT0pHI)IM 3aHATUAM U IPOBOJUTCA B YaCbl CaMOCTOSATEIILHOM pa6OTBI.

ITonroToBka K JIEKIIMH BKIIIOYAET B ce0sl MpOpabOTKy M YyCBOEHHE MaTepHaia MpeIblIyliX JeKIUH,
a TaKXKe CaMOCTOATEIbHOE N3YYEHHE TE€X BOMPOCOB, KOTOPBIE BHIHOCITCS Ha CAMOCTOSATENbHOE N3YUYECHHUE.
Ota paboTra JOKHA BECTHCHh C KOHCIIEKTOM JIEKUMH M Y4eOHUKOM, B PE3ylbTaTe KOHCIEKT JIEKIUii
AOJDKCH YTOUHATBHCA U er'IY6J'I$ITBC$I. BOSHI/IK&I—OHII/IG BOITPOCKHI HCO6XO}II/IMO 3aI11uChIBaTh, YTOOBI 3a4aThb
ux nektopy. Takas perynspHas paOoTa MOMOXKET CTYIEHTY aKTHBHO OCBAaWBaTh HOBBIM MarepHal Ha
JEKIUSIX.

[TonroToBka K 1a00OpaTOPHBIM 3aHATHUSM BKIIIOYAET B ceOsl MOATOTOBKY OTYETa MO BBHIMOJIHEHHOU
nmabopaTopHoi paboTe M MOJArOTOBKA K BBIMOJIHEHHIO cleayromiei gabopatopHoit paboTel. OTUeThl 1O
1a00paTOpPHBIM paboTaM JTOJHKHBI OQOPMIISTECS B OTAEIBHON TETPaau MO JIAOOPaTOPHOMY IPAKTUKYMY,
IpU 3TOM JJIsl KaXJ0i paboThl HEOOXOAMMO yKa3aTh €€ Ha3BaHHUE, 1esb padoThl, JaTy MPOBEACHUS
U3MEpEeHuH, 3amucaTth pe3yibTaThl U3MEPEHUH B TaOJUIIBI, MPOBECTH COOTBETCTBYIOIIYID O0OpabOTKY
pE3yNbTAaTOB MPSIMBIX M KOCBEHHBIX H3MEPEHMM, 3amucaTh OTBETHl. B KOHIE KaKoW JabopaTOpHOMU
paboThI MPUBOJATCS KOHTPOJIbHBIE BOIIPOCHI, HA KOTOPbIE CTYACHTHI JOJDKHBI JaTh MUCbMEHHBIE OTBETHI B
cBoeit TeTpanu. Jlig momydeHus 3adera mo 1abopaTopHO paboTe CTYICHT JTOJDKEH:

— Hay4uuThcs paboTaTh ¢ mpubopamMu U 000PYAOBAHUEM, UCIIONIB3yEMbIM B JIaHHOU J1aOOpaTOpHOU
pabore;

— MPOBECTH MPABHIILHO U3MEPEHUs U 00pabOTKY pe3ysIbTaTOB ATUX U3MEPEHMIA;

— 0(pOpMHUTH OTYET MO JAHHOUN pabOTe B CBOCH TeTpaau i Ja00OpaTOPHBIX padoT;

— YSACHHTb TEOPETHYECKHH MaTepuall Mo H3ydyaeMod B paboTe TeMe B 00beMe OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI.



4.6.2. IlepedyeHb TeM KypcOBBIX padoT (IPOEKTOB)
KypcoBsie paboThl (pOEKTHI) HE MPETyCMOTPEHBI.

4.6.3. IlepeueHb TeM pedepaToB, pacueTHO-rTpaguuecKux pador

Tewma pedepara, pacueTHO-TpapUIECKUX padOT H JIp.

1. |Mexanuka. MonekymsipHas pu3nKa U TepMOJTUHAMHUKA.

2. BHGKTpOCTaTI/IKa 1 IOCTOSIHHBIN TOK. 9HCKTpOM3rH€TH3M. Ontrka. @u3uKka aTOMHOTO sapa.

4.6.4. TlepeyeHb TeM H Y4eOHO-METOAUYECKOr0 olecredyeHHUs] I CAMOCTOSATEJLHOM
a00TbI 00y4alOIMXCH

O0BéM, u
Ne . VueOHO-MeToJYeCcKoe (opma oOyuenns
1/ Tema caMOCTOSATEIHPHON PAOOTHI OYHO-
oOecrnieueHue
i} OYHas3a04Has| 3209HA
s
Mopayas 1. «KMexanuka» Kann K. b. Kypc obmieit 18 42 -
1 Tema 1. MexaHU4eCKOE ABUIKCHUC ¢usuky : yaeoHoe mocoodue / K. 4 5 -
' | MaTepHaNbHOM TOYKH M TBEPAOTO Tela. b. Kann. — Mocksa : KYPC :
Tema 2. luHaMHKa TOCTYMATEIBHOTO HNH®PA-M, 2022. — 368 c. - -
» | ABMKEHNS MaTepHANLHON TOUKH 1 ISBN 978-5-905554-47-6. - ) 6
"| TBepaoro Tena. 3aKOH COXpaHEHHUs Texcr : anexkrponnsiit. - URL:
UMIYIbCA. https://znanium.ru/catalog/prod
3.| Tema 3. Cuibl B MEXaHUKE uct/1094750 (nara obpamenus:| 2 6 -
4 | Tema 4. PaGora u oneprus. 3axon 02.03.2025). — Pexum 5 5 -
' | cOXpaHeHus YPHEPTUMU. AOCTYIIA: 1O IIOATHCKE.
Tema 5. JlmHamMuKa BpamareabHOTO -
5. | ABM)KEHMS. 3aKOH COXPAaHEHUs MOMEHTa 2 6
HUMITYJIbCA.
6.| Tema 6. 'apmoHnueckue koseOaHus 2 4 -
7.| Tema 7. BoaHOBBIE MPOIIECCHI 2 4 -
8.| Tema 8. OCHOBBI aKyCTUKH 2 4 -
Monayab 2. «MexaHuKa *KUJAKOCTEH U Kann K. b. Kypc obmieit -
razoB. MoJiekyJsipHasi pusuka u ¢busuku : yaebHoe mocodue / 18 42
TePMOJAUHAMHKA» K. b. KanH. — Mocksa :
9 Tema 9. 'mppoannamuka. 3aKOHBI KVYPC : UH®PA-M, 2022. — 3 - -
' | MEXaHUKHU XKUJKOCTEH U ra3os. 368 c. - ISBN 978-5-905554-
10.| Tema 10. Monexynsapuas dusuka. 47-6. - TexCT : DIEKTPOHHBIH. -| 3 7 -
11.| Tema 11. BraxxaHocts Bo3myxa. URL: 3 7 -
12| Tema 12. SIBnenus mepeHoca. https://znanium.ru/catalog/prod| 3 7 -
13 Tema 13. Tepmoannamuka pasHosecusix | UCt/1094750 (nata obpamenns: 3 7 -
| cocTosHmii. 02.09.2024). — Pexum
14| Tema 14. Tepmonunammka HeoOpaTHMbIX AOCTYHA. IO MOAIHCKE. 3 5 -
MPOIIECCOB




Moayab 3. «JJIeKTpOCTATHKA. [Toroxux, C. A. ®usuka. -
ITocTOSIHHBIN 3JIeKTPHUYECKUH TOK. COopHUK 3a1a4. 18 42
DJIeKTPHYECTBO U MATHETU3M» DEeKTpPOMarHeTusM,
15.| Tema 15. DuexrpocraTuka. KO0JIeOaHHS U BOJIHBI, OIITHKA, 3 7 -
16.| Tema 16. IlocTosHHBIN TOK. KBagTOBa’I n Hélepljaél (1:131/1“ 13 7 -
ebHnoe nocodue / C. A.
17 Tema 17. MaruerusM. MarauTHoe 1oje u ﬁ{oroxﬂ/lx, C. A. CTpebiios. - 3 7 -
CTO XapaKTCPpUuCTHIH. Hoocubupck : U3n-so HI'TY,
18 Tema 18. DnexTpomMaruuTHas MHAYKIUA. | 2020. - 120 c. - ISBN 978-5- 3 7 -
| CamonHayKIHS. 7782-4163-3. - Teker :
Tema 19. DnekTpoMarHuTHbIE KoneOanus | dJIEKTPoHHbIA. - URL: -
19. ¥ BOJIHEL https://znanium.com/catalog/pr | 3 7
0duct/1868904 (marta B
20 Tema 20. OCHOBBI 3TEKTPOHUKH. obpamenus: 02.03.2025). - 3 7
[TonynpoBoJHUKOBBIE IPUOOPHI. PeskM JI0CTYTIA: TIO TOJTHCKE.
Moayab 4. «OnTuka. AtomHas u sigepuas | Cusyxun JI. B. OOmmit kypc -
17 36
busuka» ¢busuku: YuebHoe nmocodue s
Tema 21. OnTuka. Bonnossie ontuueckue | By30B: B 5 tomax Tom 2: -
21.| siBjeHus. 3aKOHBI T€OMETPHYECKOM Tepmonnnamuka v 5 9
ONITHKH. MOJIEKYJIApHas ¢uzuka
Tema 22. KopnyckymnsipHble CBOHCTBa CusyxuHn /[.B., - 6-e u3z., crep. -
22.| 3MeKTpOMAarHuTHBIX BOJH. KBaHTOBas -  MockBa OUSMATIIUT, 4 9
OTITHKA. 2014. - 544 c. ISBN 978-5-
o3| Tema 23. ®dusnka aTOMOB, MOJICKYJI U 9221-1514-8. -  Tekcr 4 9 -
‘| TBEepaoro TeIa. AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/pr -
24.| Tewma 24. SnepHas pusuka. 22;2317}1211519:0 02.03.2025)(_;[“3 4 9
PexxuM pocTyna: 1mo nojmnucke.
Bcero 71 | 162 -
4.6.5. Jlpyrue BUABI CAMOCTOSATEIbHOI PadOThI CTY1eHTOB
He npenycMoTpeHsl.
4.7. IlepeyeHb TeM U BHI0B 3aHATHI, IPOBOJAUMBIX B HHTEPAKTHBHOMN (popme
Ne i/t dopma 3aHATHS Tema 3agaTus HMHTEepakTHBHBIA METOT O0BeMm, 1
1. Jlexuus DJeKTpoCTaTHKA. WHTepakTUBHAS JEKIHSI 2
2. Jlexuus PaGota wu oHeprus. 3axoH | HTepakTHUBHAs JEKIHS 2
COXpaHEHHUsI SHEPTUH.
S. @®oH/1 OLIEHOYHBIX CPEJCTB [1JIs1 MPOBeIeHUs MPOMEKYTOUYHOM aTTeCTAHN

[TomHOE OMUMcanue hoHIAa OIIEHOYHBIX CPEICTB TEKYIIEH U MTPOMEKYTOUHON aTTECTAIlUN

o6yqa101unxc;1 C IICPCUYHCM KOMHCTCHHHﬁ, OIIMCaHUEM IIOKa3aTellell u KPpUTCPUCB OLICHUBAHUA
KOMHeTeHHHﬁ, IIKaJa OCHUBAaHWsA, TUIIOBBIC KOHTPOJIBHEIC 3alaHUA U METOJUYCCKHUEC MAaTCPUAJIbL
MMpEACTABJICHBI B (I)OH)IC OIICHOYHBIX CPCACTB I10 ,Z[aHHOﬁ JUCHUIITIMHE B COOTBCTCTBYIOILICM pa3aciic

YMK.




4

.6.5. Jlpyrue BHIbI CAMOCTOSITEJILHOI Pa0OTHI CTY/IEHTOB

He npegycmoTpeHsl.

4.7. IlepeyeHb TeM M BHI0B 3aHATHIi, IPOBOAMMbIX B HHTEPAKTHBHOMH dopme

Ne ®dopwma 3aHATUA Tema 3ansaTus MurepakTuBHpiit O06bem, u
n/a METO
1. | Jlexuus DNeKTpOCTaTHKA. HNHrepakTuBHas 2
JeKIUs
5. q)OHIl OLHCHOYHbBLIX CPEACTB 1JIsl MPOBCACHUA l'[pOMe)KyTO‘IHOﬁ arrecranguun

[Tonmnoe omwcanue GOHIA OIEHOYHBIX CPEACTB TEKYIIeH ¥ MPOMEXKYTOUYHOH aTTeCTaluu

oOyyaroluxcsi C TMepedyHeM KOMIETEeHIIM, ONMUCaHHeM TIoKa3aTelied W KpUTEpPUEeB OLIEHWBaHUS
KOMIIETCHIIMM, IIIKaJ OILIEHUBAHUS, TUIIOBbIE KOHTPOJbHBIC 3aJaHUs W METOAMYECKHE MaTepHalibl
MIpeJ/ICTaBJICHbI B IPUIIOKEHUU 3 TaHHOW padouei mporpamMmBbl.

6. Y4eOHO-MeTOAMYECKOE O0eceYeHne T CIUIIINHBI
6.1. Pexomenayemasi iuTepaTypa
6.1.1. OcHoBHas TUTEpaTypa

Ne i/t

ABTOp, Ha3BaHUE, MECTO M3IAHMSI, U3/IaTEIbCTBO, TO/ U3/IaHHUS, KOJIUIECTBO Komn-Bo oK3.
CTPaHMI] B OHOII.

Kaun K. b. Kypc obmeit ¢usuku : yueOnoe nocodbue / K. b. Kann. —
Mocksa: KYPC : THOPA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. -| DneKTpoHHBIH

1 Tekcr: snexrponnsiii. - URL: https://znanium.ru/catalog/product/1094750 pecypc
(mata oopamienus: 02.03.2025). — Pexxum ocTyrmna: o moJImrucKe.

[Toroxux, C. A. ®uzuka. COOpHUK 3a1a4. DIEKTpOMarHeTH3M, KojeoaHus
Y BOJIHBI, ONITHKA, KBAHTOBAA U sifiepHas ¢pusuka : yuedHoe nmocodue / C. A.

2 [Toroxmux, C. A. Ctpenbuos. - HoBocubupcek : MU3a-so HI'TY, 2020. - 120 ¢.| 3OneKTpoHHBIH
- ISBN 978-5-7782-4163-3. - Tekcr : anekrponnsiit. - URL: pecypce
https://znanium.com/catalog/product/1868904 (nata oOparieHwus:

02.03.2025). — Pexxum nocTyma: mo MOAIMUCKE.

CuByxuH /[I. B. O6uwmii kype ¢pusuku: YuebHoe nocodue ais By30B: B 5

tomax Tom 2: Tepmoaunamuka u MosiekynsipHas pusuka / Cusyxus /1.B., -

6-e u3n., crep. - Mocksa :@U3MATIIUT, 2014. - 544 c. ISBN 978-5-9221-| DnekTpoHHBII

3 " .

1514-8. - Tekcr : anexkTpoHHsIi. - URL: pecypce
https://znanium.com/catalog/product/470190 (nara obparieHus:

02.03.2025). — Pexxum 1oCcTyma: Mo MOAIUCKE.

Xappynsak B. I'. Kypc ¢usuku : yue6Hoe mocobue / B.I'. XaBpyHsik. —

Mocksa : UHOPA-M, 2021. — 400 c. — (Beicuiee oOpa3oBaHmue: D EKTOOHHEL

4  |BakanaBpuar). — DOI 10.12737/762. - ISBN 978-5-16-006395-9. - Tekcr : P
anektponHbii. - URL: https://znanium.com/catalog/product/1149108 (nataj pecype
obpamienns: 02.03.2025). — Pexxum q0cTyma: mo momucKe.

6.1.2. JlonosiHMTEILHAA JIUTEPATYypPa
Ne n/mt ABTOp, Ha3BaHUE, MECTO M3AAHUS, U3/1aTEIIbCTBO, IO/l U3aHHs, KOJIMYECTBO CTPAHHUII
1 I'pabosckuii, P.U. Kypce ¢pusuku: yued. mocobue. / P.1. I'paboBckuii — 8-e uzn. crep. - Cno.:
' Wzparenscto "Jlans", 2005. - 608 c.
AxynusH, A. H. UccrnenoBanue sBneHus 3JI€KTPOMAarHUTHON MHIYKIINY : y4eOHO-
2 METOAMYECKOE TIOCOOHE TSl TPOBEACHUS JTA00OPATOPHO-TIPAKTHYECKHUX padoT 1Mo HU3MKe Ha

0a3e HHTepaKTUBHOTO JIaboparopHoro npaktukyma "Otkpsitas ¢usuka 1.1" / A. H. AxynusH ;
benl'CXA um. B.A. I'opuna. - Maiickuii : 3a-Bo benl CXA um. B.4. N'opuna, 2014. - 31 c.




6.1.3. [lepuoanueckne U3TaHUsA
He npenycMmoTtpeHsl.

6.

1.4. MeToaguuyeckue yKazaHus JJisl 00y4al0IIMXCS 10 OCBOCHUIO THCUUIJINHBI

Ne i/t

ABTOp, Ha3BaHHWE, MECTO M3JIaHUSI, U3AATEIbCTBO, T'OJ1 M3/IaHUSI, KOJIMYECTBO CTPAHUII

Bonosuk B.H. ®u3uka. Mexanuka. MeToiuueckre ykazaHus sl HOATOTOBKHU K

L nabopatopHomy npaktukymy / B.H. Bonosuk. Jlyranck: 'OY JIHP JIHAY, 2018. — 102 c.
Bonosuk B.H. ®uzuka. MoekyinspHas ¢pu3nka U TepMOAMHAMUKA. MeTOIMYeCKHe YKa3aHUs
2. | IOATOTOBKH K J1aboparopHomy npakTukymy / B.H. Bonosuk. Jlyranck: 'OY JIHP JIHAY,
2018.
Bososuk B.H., JIuxomanoB A.A. ®u3zuka. DIEKTPUYECTBO U MAarHETU3M. MeToIn4eCcKue
3. |yKkaszaHus JUI HOATOTOBKHU K j1aboparopHomy npaktukymy / B.H. BonoBuk, A.A. JIluxomaHoB.
Jlyranck: 'OV JIHP JIHAY, 2018.
NBannukoB B.B., Jluxomanos A.A. ®usuka. Ontuka. Metoaudyeckue yKkazaHus 1Jis
4. |moaroroBku k 1aboparopHomy npaktukymy / B.B. IBannukoB, A.A. JIuxomanos. Jlyranck:
'OV JIHP JIHAY, 2018.
Cronspenko B.®., IBannukoB B.B., Bonosuk B.H. ®usuka. Yacts | . MeTonnueckue ykazanus
5. | mns caMOCTOATENHHOM U MHAUBUAYAIBLHON paObOTHI C 3aJaHUSMU JIJIsT KOHTPOJIBLHBIX padoT. /
B.®. Cronspenko, B.B. Usannukos, B.H. Bonosuk. JIlyranck: JIHAY, 2007.
Cronsipenko B.®., IBannukoB B.B., Bosiouk B.H. ®usuka. Yacts 11 . MeTtoguueckue
6. |ykazaHus IS CAMOCTOSTEIHHOW W WHAMBUAYAILHON paOOTHI ¢ 3aJaHUSIMU JIJIsI KOHTPOJIbHBIX
pa6ot. / B.®. Ctonspenko, B.B. IBannukos, B.H. Bonosuk. Jlyranck: JIHAY, 2007.
6.2. Ilepeyenb pecypcoB HMHGOPMAIMOHHO-TEJEKOMMYHMKANMOHHON ceTH «WHTepHeT»
(najnee - ceTb «AHTEpHET»), HEOOXOAMMBIX [IJISI OCBOEHUS TUCIHILIMHBI
Neo /it Haszeanue nHTepHeT-pecypca, aapec U pexkuM J0CTyna
1 Bukurneaus — cBOOOHAS SHIMKIIONEAUs. [ nekTponHbiid pecypc]. URL:
" |ttps://ru.wikipedia.org/wiki (nata obpamenus: 06.06.2024).
2 DenepanpHblil mopTan «Poccuiickoe oOpa3zoBanuey. [ DIEKTPOHHBIN pecypc].
" [URL: https://www.edu.ru/ (nata obpaimenus: 06.06.2024).
3 [T opmarinonnas cucrtema «EnnHoe OkHO A0CTyIa K 00pa30BaTEIbHBIM pecypcam».
" [Dnexrponwnsriii pecypc]. URL: http://window.edu.ru/ (nata obpamenus: 06.06.2024).
4. [DenepanbHbIii HEHTp MHGOpMAIIMOHHO-00pa30BaTeNLHBIX pecypcoB — http://fcior.edu.ru/
5 [D1eKTPOHHO-OMOIMOTEeYHAs CUCTeMa «Y HUBEPCUTETCKAsi OMOIMOTEeKa OHJIAWHY. [ DIEKTPOHHBIN
' ecypc]. URL: https://biblioclub.ru/ (nata o6parmienus: 06.06.2024).
6 Haydanast snektponHas 6ubimoreka «e-Library». [DnekTpoHHBIH pecypc].

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

6.3. Cpeacrsa obecnieyeHUs1 OCBOCHMS AU CHUIIIUHBI

6.3.1. KomnbrorepHsbie 00y4yalomue 1 KOHTPOJMPYOLIHE IPOrPaMMbl

DyHKIMS POTPAMMHOT0 00ecreueHus
No | Bupn yue6noro | HammeHoBaHue mporpaMMHOTO ole
MOJIEIUPY-
/1 3aHATUS o0ecreueHus KOHTPOJIb AlCIHpY oOyyJaromas
foIIast
1 Jlexknmnonnsle, |(CHcTeMa TUCTAHIIMOHHOTO + + +
npaktudyeckue |o0ydyenus Moodle



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

6.3.2. Ayauo- u Buaeonocoous
He npenycMmoTtpeHsl.

6.3.3. KomnbloTepHbie Npe3eHTAIIUN Y4eOHBIX KYPCOB
He npeagycmoTrpeHsl.

7. Onucanue MaTepHAJbHO-TEXHHMYECKOH  0a3bl, He00X0aMMOMH

OCYIIECTBJICHUSA Oﬁpa30BaTeJIBHOI‘O nmpomecca mo JTMCumIiJinHe

AJIA

HaumeHoBaHue o60pyaoBaH-
HBIX Y4eOHBIX KaOMHETOB,
00BEKTOB /1715 IPOBEJICHUS

3aHATUN

[TepeueHb OCHOBHOTO 00OPYIOBaHMS, MPUOOPOB U MATEPUAIOB

-313 - ayIuTopus IS
IPOBEJCHUS  J1aOOpaTOPHBIX,
CEMHUHApPCKUX U NMPAKTUYECKUX
3aHATUH, IPYIIIOBBIX "
WHIVBUAYaJIbHBIX
KOHCYJIbTALIUH, TEKYILETO
KOHTPOJIS,  IPOMEXYTOUYHOU
aTTEeCTAaIllMHA, CaMOCTOSITEIbHOM
paboThI

kad c 3akp. AB. — 3 wrT., cton ayn. — 20 wr., mkad nad. — 2
mr., cTyn ydyeH. — 30 mr., cron AByXTymO. — 1 mT., cTON
oHOTYMO. — 1 wT., mKkad ans ogexa— 1 mr., 1ocka A/Tex. mokas.
—1 mrT., maboparopable pUOOPEI U  00OpyHAOBaHHE (a/TpaHC-
dbopmartop, ammepmerp I-86, BoibTMETp I-87, BOIBTMETP,
raneBanomeTp ['CA, i mwmr, obopynoBanue §7JI-01, kaTymika
WHIYKIIMOHHAS, Mara3uH COMNPOTHBIICHUS, MaIlUHA 3JEKTp.,
OaTapes KOHJIEHCAT. U JIp.);

-315 — aymuropust uis
IPOBEJCHUS  JIAOOPaTOPHBIX,
CEMHUHAPCKHUX W MPAKTUYCCKUX
3aHSTHH, TPYMIOBBIX u
WHIMBUTYaJTbHBIX
KOHCYJIbTAIIHH, TEKYIIIEeTOo
KOHTpOJIA,  IIPOMEKYTOYHOH
aTTecTallid, CaMOCTOSITENbHOM
paboTsl

Hlka¢ ¢ 3akp. AB. — 2 wT., pabounii cTon «»-16, cT. s Bec.
JI®-550 — 1 wt., muc. ct.JIO-540 — 1 mT., apMaTypHbIii cT. — 7
mT., ceiid —1 mr., mocka n/rex mok. — 1 mr., cTox ogHOTYMO. — 2
mT., cToNa ayx. — 1 mr., cryn ydennd. — 30 mr., cremiax — 1
HIT., CTya ja0. — 1 mWT., cTya n/MArKui — 2 WT., 1a00paTopHbIe
npubopsl 1 0b6opynoBaHue (060p «IaeKTpo», BoabT™MeTp P-505,
TeHepaTop 3BYKOBOW, UICTOUYHUK MMUTAHUS YHUBEPC., MUKPOUHTED.
«JIMuHHUKa», MUKpOQOTOMETp. Heperucrp., ocBerutenr OU-18,
ocmiorpad saekTp., Npuodop Pu3U3MEpH., MAITHUK YHUBEPC.,
BOJIETMETP, OapoMeTp aHEpOM]l., BEChl TEXHUYECKHUE, TeHepaTop
I'VK (c), ucrounux WUDIIII-2, mokcomerp (€), MUKPOCKON U
1p.); YieOHO-METOIMUYECKHUE MaTepHUaIbl

-317 — aymuropuss Jyis
MpOBEJEHUS  J1TabOpaTOPHBIX,
CEMHUHAPCKHUX W MPAKTUYCCKUX
3aHATHH, TPYIIOBBIX 51
WHIMBUTYaTbHBIX

Cromn ayn. — 10 wrt., cton — 9 wt., mkad aas npud. — 3 WT., CTYA
yueHud. — 31 mT., 1ocKa A/Texmok. — 1 mrT., o0opynoBaHUE s
71a00paTOPHBIX paboT MO  MOJNEKYISIpHOH  (uU3MKe U
TEPMOJIMHAMMUKH (3J. IIUT, NPOOUPKH, TEXHUYECKHE BECHI,
MUTIETKH, TpyIIa)

8. MexaucuuIJinHapHble CBSI3H

IIporoxoa

coryiacoBaHusi pabouel mporpaMMsl ¢ APYTUMU AUCIUILITUHAMU

AUCIHUIIIINHEBI, C KOTOpOﬁ
IMPOBOJNIIOCH COTJIACOBAHHE

HaumenoBanue

Kadenpa, ¢ koTopoit
MIPOBOJIUIIOCH COTJIACOBAHHE

[Ipennoxenus 06 U3MEHEHHSIX B
paboueii mporpamme. 3akitoueHue 0o
WUTOTax COTJIaCOBAHMS




JIncr u3mMeHeHuii padoyeii nporpaMmsl

IIpuaoxenne 1

Howmep nporokona

CTpaHu1bl ¢

[lepeyenb oTKOppEK-

Iloamucey 3aBe-

Howmep n3MeHeHus|  3acemaHmus JYIOIIETO
U3MCHCHHUSIMU TUPOBAHHBIX ITYHKTOB o
kKadeapsl U gaTa kKadeapoit

1. Ne 1 ot 03.09.24 13 6.1




IIpuaoxenne 2

JIner meprnoanvecKux NpoBepok padoyeii NporpaMmmsbl

JI0JKHOCTHOE JIUIIO, TTPO-
BojauBIee nposepky ©.1N.0.,
JIOJDKHOCTB, TTOJIIKCH

Jara

[TorpebHOCTH B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
paszuenoB, TPEOYIOIMUX
W3MEHEHU I




Ipunoocenue k paboueii npocpamme OUCYUNTIUHBL
MuHHCTEPCTBO ceJILCKOro xo3siicTBa Poccuiickoii Penepauuu
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJIbHOE
YYPEXJAEHHUE BBICHIETI'O OBPA3OBAHUA

«JIYTAHCKHUM 'OCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
UMEHHU K.E. BOPOILINJIOBA»

®OH/I OHEHOYHbLIX CPEJACTB
1o aucuuIuiiae (Moaymio) dusnka
Hanpasnenue noarorosku: 19.03.03 IIpoaykThl nUTaHUS 5KMBOTHOTO MPOUCXOKICHUS
Hanpasnennocts (mpoduis): TexHomorus Msica 1 MACHBIX TPOJIYKTOB
YpoBeHb mpodeccnoHanTsHOro 00pa3oBaHus: OaKanaBpuat

T'ox Hayama moarorosku: 2025

Jlyranck, 2025



1. MEPEYEHb KOMINETEHINIA, COOTHECEHHBIX C UTHIUKATOPAMM JOCTUKEHUS KOMl;[ETEHIIPIﬁ, C YKA3AHHUEM JOTAIIOB
X ®OPMUPOBAHUS B ITPOIECCE OCBOEHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Kon dopmyarpoBKka NuaukaTopsl Oran [Tnanupyemsbie pe3yabTaThl HaumeHnoBanue HanMmeHOBaHME OLIEHOYHOTO
KOHTpO- KOHTPOJIHPYEMOM TIOCTYDKCHUS (ypoBeHb) oOyueHus MoyJer U (HiH) CpencTBa
TUpyeMon KOMIIETEHIIUN KOMIIETEHIIUN OCBOEHUS pasznenoB aucuuILIAHel | Tekymmii | [IpomexxyTrodnas
KOMIIE- KOMIICTCHIIUN KOHTPOJIb aTTecTauus
TEHIUH
OIIK-2 Criocoben OIIK-2.1 [TepBsrit aTam 3HaTh: onpeaesieHust Mopyns 1. TecTsl JK3aMeH
MPUMEHSTh Ocy1ecTBiser (TTOpOTOBBIiA OCHOBHBIX ITOHSITHUH «MexaHuka» 3aKpBITOrO
OCHOBHBIE 3aKOHBI | PaCYETHl, YPOBEHB) (H3HKH, CHMBOJIHKY, Monyns 2. THIA
W METOMbl aHAM3UPYET 3aKOHBI, OCHOBHBIE «MomnekynsapHas
WCCIIeIOBaHUN MOTyYeHHBIE NPHEMBI IOKA3ATENBCTE ¢uzuka n
C€CTCCTBCHHBLIX HAYK | PE3YJILTAThI U TCPMOJHAMUKA.
(M3UYECKUX 3aKOHOB U .
JUTSI pEIlICHUs 3a/1a4 | COCTaBJISICT . MexaHuKa KUIKOCTEH
po(heCCHOHANBHOM | 3aKITFOUYEHUE 110 - YTBCPIKACHHH. 1 Ta30B»
JEATENHLHOCTH IPOBEIEHHBIM Bropoii sTan _ | YMerb: ananu3uposath | Mopyns 3. Tecrsr IK3aMCH
aHaIM3aM, (MpOABMHYTHIH | 33734y, BBIACISS €€ DJIeKTPOCTATHKA. OTKPBITOro
HCTIBITAHUSM YPOBEHb) 0a30BbIE COCTABISIONINE, | TToCTOAHHDII Tyna
WCCIICIOBAHUSIM. MPUMEHSTh UMEIOIIIYIOCSA | JIEKTPHUECKHUHA TOK. (Bompocs

TEOPETHYECKYIO 0a3y

Tpetwuii atan
(BBICOKHIA
YpPOBEHB)

HNMeTh HABBIKH:
MIEPEBOUTH PEATbHYIO
3a/1auy Ha S3bIK (QU3UKH,
BBIOMPATh METO]I €€
pEIICHUS CTPOHTH
MpOCTEUIINE MOJENH NTPU
perIeHnn
npodeccuoHaNbHBIX
347124, CAMOCTOATEILHO
paciupsaTh U yrayosiTh
3HaHUA.

DIEeKTPUIECTBO U
MarHeTH3M»
Mopyns 4. «Onruxka.
AToMHAas U spepHas
¢buznkay

JUISL OTIPOCa)

PacueTtnas
pabora

OK3aMCH




OIIK-2.2 [TepBrlii 3Tan 3HATD: METOIBI Mogyns 1. Tectnl 3K3aMeH
Cucrematmsupyer | (IIOpOTOBBIN MaTeMaTHIeCKOTO «MexaHHuKa» 3aKPBITOTO
pe3ynbTaThl YPOBEHb) aHaIn3a, TECOPETUUECKOTO Mopyns 2. THIA
HAYYHBIX U SKCIIEPUMEHTATBHOTO «MonexynsipHas
WCCIIeIOBaHUH. HCCIIeIOBAHMS, (uzuka n
MIPUMEHSEMbIE IS TEPMOAMHAMUKA.
peimeHns Mexanuka KuJIKOCTEN
po(eCcCHOHAIBHBIX 33J1a4 | U T'a30B»
Bropoii stan YMeTb: BEIONPATH U Monyms 3. TecTsr 3K3aMeH
(TpOBUHYTHIN | UCHOIB30BATH ONeKTpoCcTaTHKa. OTKPBITOTO
YPOBEHb ) HE00X0TUMBIC ITocTosannbIi THNA
MaTEMAaTHYECKUE METOMbI 3JEKTPUUECKUI TOK. (BoTIpOCHI
Y BBIYUCIIATENBHbIE OJIEKTPUYECTBO U JUTSL OTIpOCa)
CpE/ICTBa, a TaKXKe MarHeTHU3M»
TaOJIUIBI U CIIPABOYHUKH, Mopyns 4. «Onrtuka.
JOBOJIUTH pellicHUe 3a1aun | ATOMHAs U siIepHas
JI0 TPUEMJIICMOTO (uzuka»
(umncmoBOro) pesynprara u
OIIEHHBATh €T0
JIOCTOBEPHOCTh
Tperuii aTan NmeTh HABBIKUA: PacueTHas 3K3aMEH
(BBICOKHI OLIEHUBATDH U pabora
YPOBEHB) aHAJIN3MPOBATh
IIOJIYYECHHBIN PE3YyJIbTaT
OIIK-2.3 [TepBsrit aTamn 3HAThL: METO/IBI Mopyns 1. Tectrl 3K3aMeEH
JemoHcTpupyeT (TIOpOTOBHIi MaTeMaTHIECKOTO «MexaHHuKa» 3aKPBITOTO
yMEHHE MIPUMEHATh | YPOBEHB) MOJIEITUPOBaHUS, Monyns 2. THIIA
KOHKPETHBIE TEOPETHUECKOTO, «MonexynsipHas
3aKOHBI U METO/IbI MIPUMEHSIEMBIE IS (uzuka n
€CTECTBEHHBIX HayK peuieHus TEPMOJAMHAMUKA.
JUIST KOMIUIEKCHOTO npodeccHoHaIbHBIX 33/1a4 | MeXaHHKa KHIKOCTEH
pelieHus Bropoii atan YMeThb: BEIOUpATH U U ra3oB» TecTsl 3K3aMeH
NPOU3BOACTBEHHBIX | (IPOABUHYTHIM | MCIIOJIB30BATh Monyis 3. OTKPBITOTO
3a1a4 YpPOBEHB) HE00XO0IUMBIE METOIBI DNeKTpoCcTaTHKA. THIA
MaTE€MAaTHYECKOI0 ITocTostHHBIN (BompoChI




MOJICTTUPOBAHMSI, @ TAKKE
TaOJHIIBl U CIPABOYHUKH,
JIOBOJIUThH PEIICHUEC 3a/IaUH
JI0 IPUEMIICMOTO
(dancnoBoro) pesyibTara u
OLICHUBATH €T0
JOCTOBEPHOCTh

Tperuii sTan
(BBICOKMIA
YPOBEHB)

HNMmets HABBIKHK:
Croco0€eH OIIEHUBATh U
aHAIM3UPOBATh
MOJTYYCHHBIN pe3ynbTaT

ANEKTPUIECCKUI TOK.
DIIEKTPUIECTBO
MarHeTU3M»

Mopnynsb 4. «OnTuka.

AToMHas U simepHas
(hu3mka»

JUISL OTIPOCa)

PacueTtnas
pabora

9K3aMCH




2. OIIUCAHUE NOKA3ATEJEW U KPUTEPUEB OLIEHMBAHUS KOMIIETEHIIUM,
OIIMCAHHME IIKAJI OHNEHUBAHUA

Ne Haumenosan Kparkas HpeH;EaBHeH
B ue XapaKTepUCTHKA Kpurepun
1/ OLICHOYHOT'O [lkana olleHUBaHUS
OLICHOYHOI'O OIICHOYHOT'O OIICHUBAHHUS
i Cpe/CTBa B
CpeacTBa CpeacTBa
dhonae
1. | Tect Cucrema TectoBble B Tecte BoinonHeHo | Ouenka  «Omauuno»
CTaHAAPTU3UPOBAH | 3aaHUS 90-100% 3amanuii (5)
HBIX 3aJaHUH, B Tecte Bbmonneno | Onenka «Xopowio» (4)
MTO3BOJISIFOIIIAST Oonee 75-89%
HU3MEpPUTHh YPOBEHb 3aJaHul
3HaHUM. B Tecte Bbmonneno | Ouenka
60-74% 3ananuii «¥Yoosnemeopumenvro
» (3)
B tecre BoimonHeHo | OueHka
MEHEe 60% | «Heyoosnemeopumens
3aaHui Ho» (2)
bonbmas yacTh | OueHka
omnpeneneHuit  He | «Heydosnemesopumens
MIpE/ICTaBJICHA, Ho» (2)
aubo npejacTaBieHa
c rpyobIMu
omuOKamu.
2. | Ompoc dopma paboThl, Bonpocsr k [IponemonctpupoB | Ouenka  «Omauuno»
KOTOpasi MO3BOJISIET | OMPOCY aHBI (5)
OLICHUTH KPYyTro3op, npernoiaraeMbie
YMEHHE JIOTHICCKU OTBETHI; TIPABHIHLHO
MIOCTPOUTH OTBET, UCIOJIb30BaH
yMEeHUe AITOPUTM
MIPOJIEMOHCTPHPOBA 000CHOBaHMII  BO
Th BpeMst
MOHOJIOTHYECKYIO paccyXJIeHUU; ecTh
pedb U UHBIC JIOTHKA
KOMMYHHUKATHBHBIC paccyXJIeHUH.
HaBbIKU. Y CTHBIN ITponemoncTpupoB | Ouenka «Xopouio» (4)
orpoc obmagaer aHbI
00JIbIIUMU IpeAnoaracMble
BO3MOYKHOCTSIMHU OTBETHI; €CTb
BOCITUTATEILHOTO JIOTHKA
BO3JICHCTBHUA, pacCyKJIeHUH, HO
CO3/1aBast yCIIOBUS HETOYHO
1A HCIIOJIb30BaH
He(hOpMaIbLHOTO AITOPUTM
o01IeHus. 000CHOBaHMH  BO
BpeMsI
paccyXIeHUi U He
BCE OTBETHI
TIOJIHBIE.
ITponemoncTpupoB | OueHka
aHbl «¥Yoosenemeopumenvro
MpeaIoaaracMple » (3)




OTBETHI, HO
HENPaBIIHLHO
UCIOJIb30BaH
ITOPUTM
000CHOBaHMI  BO
BpeMst
pacCyXIeHU;
OTCYTCTBYET
JIOTHKa
pacCyXIEHUI;
OTBETHI HE MOJIHbIE.

OTBeTHI HE
MIPEACTABIICHBI.

OreHka
«Heyoosnemsopumens
Ho» (2)

JlaGoparopu
ble padoThl

Hampasneno Ha
OBJIAJICHUE
METOAaMH 1
METOJIUKAMHU
HA3y4aeMoun
JUCIUTUIMHBL. J11st
peuieHus
MpeJIaraeTcs
pelnTh
KOHKPETHOE
3a/1aHue
(cutyanuro) 6e3
MIPUMEHEHUS
MaTeMaTUYECKUX
pacyeros.

[IpakTyecku
€ 3aJaHus

[TponemoHcTpupoOB
aHO CBOOOIHOE
BIIaJICHUE
npodeccuoHanbHO-
MOHSATUUHBIM
anmaparom,
BIIaJICHUE
METOdaMH U
METOAUKAMU
JUCLIUIUIMHEL.
IToxa3zaHbl
CIIOCOOHOCTH
CaMOCTOSATEIHLHOTO
MBIIIJIEHUS,
TBOPYECKOMN
AKTUBHOCTH.
3agaHue
BBIIIOJIHEHO B
IMOJIHOM 00BEME.

Ouenka «Omauuno»

Q)

IIponemoHCTpUPOB
aHo BIIaJICHUC
poQeCCUOHAIBHO-
MOHATUUHBIM
armapaToM,
MPUMEHEHUN
METOJIOB M METOJIUK
JACIUILIAHBI
HE3HAYNTEIILHBIE
HETOYHOCTH,
MMOKa3aHbI
CIIOCOOHOCTHU
CaMOCTOATENLHOIO
MBIIIICHUS,
TBOPYECKOMN
AKTUBHOCTH.
3aganue
BBITIOJIHEHO B
IOJJHOM 00BeEME, HO

pu

Onenka «Xopowioy» (4)
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C HCKOTOPBIMU
HCTOYHOCTSIMHU.

[IponemoncTpupoB
aHo BIIAJICHUC
po¢eCCHOHAIBHO-
MOHATHHHBIM
arnrmapaToM Ha
HU3KOM YPOBHE;
JIOIyCKaIOTCS
OLNOKH npu
MIPUMEHEHUHN
METOJIOB I METOJINK
JMCIIUTUIMHEL.
3amanue
BBIIOJTHEHO HE
ITOJTHOCTBIO.

OueHka
«¥Yoosnemeopumenvro

»(3)

He
MIPOJIEMOHCTPUPOBA
HO BIIQJICHUE
npodeccuoHanbHO-
MOHSATHUHBIM
anmaparom,
METOAaMH n
METOAUKAMU
JIMCIIUTUIMHEL.
3amanue HE
BBIIIOJIHEHO.

Orenka
«Heyooeremsopumernw
Ho» (2)

JK3aMeH

KontponbHoe
MEpOIPHUSTHE,
KOTOpOE
IIPOBOJUTCH 110
OKOHYAHUH
U3y4YEHUs
JUCLUTIIINHBL.

Bomnpocsr k
AK3aMEHY

IloxazaHo 3HaHHE
TEOpHH BOIPOCa,
MOHSATHUHHO-
TEPMHUHOJIOTHYECKO
o ammapara
IUCIHIUIHHEL,
yMeHHue
aHAITM3UPOBATh
npobiemy,
COJIEPXKATENBHO U

Ornenka
«Omauunox (5)
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CTHJTUCTUYCCKH
IPaMOTHO U3JIararhb
CYyTh BOIIPOCA;
rI1yOOKO MOHUMATh
MaTepHal;
BIIQJICHUC
AHATTUTHYECKUM
crocobom
U3JI0KCHUS
BOIIPOCA, HAYYIHBIX
naeH; HaBBIKAMU
apryMeHTaIuu 1
aHanu3a (haKToB,
COOBITHI, SIBJIICHUI,
MIPOIIECCOB.
BricTaBnsercs
obyyaromemycs,
MOJHO, TOAPOOHO
u IPaMOTHO
OTBETHBIIEMY  Ha
BOIIPOCHI OWieTa u
BOTIPOCHI
9K3aMEHAaTopa.

Ilokxazano 3HaHue
OCHOBHBIX
TEOPETHUECKHUX
MOJI0KEHUH
BOIIPOCA;  YMEHHUE
aHAIM3UPOBaTh
SBJICHUS,  (PaKTHI,
JIECTBHS B paMKax
BOIIPOCA;
COZIepXKATEINbHO U
CTHJIMCTHYECKH
IPaMOTHO H3JaraTh
CyThb BOIpOCa, HO
HMEET MECTO
HeJ0CTaTOYHas
MOJIHOTA  OTBETOB
o W3JIaraeMoMy
BOIIPOCY.
IIponemMoHCcTpUPOB
aHo BJIaJICHUE
aHAIMTUYCCKUM
CIocoooM
H3JI0KCHUS
BOITpoca u
HaBBIKAMH
apryMeHTAaIUH.
BrictraBnsieTcs
oOyuarornemMycs,
IIOJTHOCTBIO

Onenka
«Xopowo» (4)
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OTBETHBIIEMY Ha
BOIIPOCH OujeTa u
BOTIPOCHI
9K3aMEHaTopa, HO
JIOTTYCTUBIIEMY
npu OTBETaX
HE3HAYUTEIIbHBIC
OIIHNOKH,
yKa3bIBalOIUMe Ha
HaJTN4He
HECUCTEMHOCTH H

npoOenoB B
3HAHUSX.

IToxazano 3Hanue | OueHka
Teopuu Bompoca | «YoosnemeopumenbHo
¢parmeHTapHO »(3)
(HemosHOTA

H3JI0KCHUS

nHpopManuu;
OTIEPUPOBAHUE

MOHITUSIMH Ha
OBITOBOM YPOBHE);
YMEHHE BBIJICIHUTD
TJIaBHOE,

c(hopMyIUpOBaThH

BBIBOJIBI, II0Ka3aTh

CBSI3b B
MMOCTPOCHUH OTBETA

HE

MPOJIEMOHCTPUPOBA

HO. Bnanenue
AHATUTUICCKIM

crocoOoM

H3JIOKEHUS

BOIIpoOCca u
BIIaJICHUE

HaBBIKaMHU

apryMeHTalluu  He
MPOJIEMOHCTPUPOBA

HO.

OO6yuaromuiics

JOTTYCTHII

CYIIECTBEHHBIE

OLINOKH npu
OTBETaxX Ha
BOINPOCHl  OUIIETOB

" BOITPOCHI
HK3aMeHaTopa.

3HaHue Ouenka
TTOHSTHITHOTO «Heyooeremsopumerns
anmnapara, TEOpuUH | HO» (2)
BOIIpOCa, HE
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POJAEMOHCTPUPOBA
HO; YMEHHE
aHAJIM3UPOBATh
yueOHBI MaTepuan
HE

MIPOJIEMOHCTPHUPOBA
HO; BJIaJICHHE
AHAINTUYECKUM
CIocoooM
H3JI0KEHUS
BOIIpOCa u
BJIaJICHUC
HaBBIKAMH
apryMeHTalluu  He
IIPOJICMOHCTPHPOBA
HO.

OOyuatomuiics He
OTBETHJI Ha OIUH
WIKM JBa BOMpOCa
ouiera u
IIOTIOTHUTEbHEIE
BOIIPOCHI
9K3aMEHAaTopa.
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3. TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA NJIM UHBIE MATEPUAJIbI, HEOBXO/IUMBbIE
JIJIsI ONEHKHU 3HAHU, YMEHUI, HABBIKOB U (MJIN) OIIBITA JEATEJBHOCTH,
XAPAKTEPHU3YIOIINX TAIIBI ®OPMHUPOBAHWA KOMIIETEHIIUI B ITIPOIIECCE

OCBOEHUS OBPA30OBATEJIBHOM ITPOI'PAMMBI

OueHovHbIe cpeacTBa AJIsl IPOBEACHHUS TEKYILIero KOHTPOJIst
Texymuii KOHTPOJIb OCYIIECTBISETCS MpEnoAaBaTeIeM JUCHUIUIMHBI IPU MPOBEICHUM 3aHATHHA B
(dbopMe TeCTOBBIX 3aJlaHUil, YCTHOT'O ONPOCa U PacueTHOU paboThlI.

OIIK-2. Cnnoco0eH NMpUMEeHSITh OCHOBHbIE 3aKOHBI M METO/IbI HCCJIEIOBAHNI eCTeCTBEHHBIX HAYK
JJISl peleHus 3a1a4 npo¢ecCHOHATbHOM 1eSITeJIbHOCTH.

OIIK-2.1. OcymecTBJIsieT pacyeThbl, AHAJM3UPYET NOJTyUYeHHbIE Pe3yJIbTAThI H COCTABJIsAET
3aKJII0YeHHe 110 MPOBeIeHHBIM AHAIN3aM, HCIIBITAHUAM H HCCJIeI0BAHUSAM.

IlepBbIii 3Tan (MOPOroBOH ypoOBeHb) — MOKa3biBaeT CGOPMHUPOBAHHOCTH MIOKA3aTeJ sl KOMIIETCHIIMU
«3HATb»: omnpejaejieHUs] OCHOBHBIX NMOHATHI (PU3HMKH, CUMBOJIUKY, 3aKOHbI, OCHOBHbIE NPHEMBI
A0KAa3aTeJIbCTB PU3NYECKUX 3AKOHOB H YTBEP:KIeHMIi.

TecToBbIe 3aJaHUsl 3AKPBITOI0 THIIA
1. Vkaxwure Hanboyiee TOUHOE OTPEICIICHNE MACChI Tella (8blOepume 08a 8apuanma omeema)
a) KOJINYECTBO BELIECTBA B TEJE
0) Mepa HHEPTHOCTH B TeJIe
B) OTHOLIEHHUE Beca Tejla K YCKOPEHHIO CBOOOIHOTrO MaJeHUs
I') Mepa MOTeHINAIBHON YHEPTUU Tela
1) Mepa B3aUMHOTO MPHUTSDKCHUS Tela
2. 3aKoH, KOTOPBIA UCTIONB3YETCS MPU pacdeTe MOA3EMHON CHIIBI KPbLIa CaMOJIETa, Ha3bIBAETCS,
3aKOHOM (8v10epume ooun eapuanm omeema)
a) Apxumena
0) bepnymu
B) Ilackans
T') HHEPLHUU
1) BCEMHPHOTO TSATOTEHUS
3. VYkaxure HanOoJiee TOUHOE OIpe/IelIeHUe TeMIepaTyphl? (6bibepume mpu eapuanma omeema)
a) CTETIeHh HArPETOCTH Tella
0) Mepa cpesiHell KHHETHYECKOM SHEPTH MOJIEKYJT
B) Mepa 4Kciia CTOJIKHOBEHUHM MOJIEKYI
I') Mepa BHYTpEHHEH SHepruu BelecTBa
1) XapaKTepUCTHKA arperaTHOTO COCTOSIHUS BEIECTBA
4. Ta3 HarpeBalOT B repMETHYECKU 3aKPBITOM COCYyJE. YKaXHUTEe, KAKOW U3 MPOIIECCOB UMEET MECTO
(6blOepume 00uH 6apuarnm omeema)
a) n300apuyYecKuii
0) n3oTepMHUUYECKUN
B) M30XOPHBII
T) anqnabaTUIeCKUn
1) TOJTUTPOITNYECKUI
5. HazoBwute npuunHy B3aUMOJEHCTBUS MOJIEKYI (8blOepume 0OUH 6apuarm omeema)
a) CHJIBI SJIEKTPHUECKOTO B3aUMO/ICHCTBHS
0) CUJTBI TPABUTAIIMOHHOTO TIPUTSHKCHHS
B) BHYTpUSIZIEpPHbIE CUJIIBI
T') 3aKOH WHEPITUH
1) Mepa YMCIia CTOJIKHOBEHUH MOJIEKYT
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Kimroun

1. 0, It
2. 0
3. a,0,r
4, B
5. a

6. YcTaHOBUTE COOTBETCTBUA.

1. 3akoH Apxumena a)p =F/S
2. 3akon [Tackans 0) F = GMm/D?
3. 3aKOH BCEMHUPHOTO TATOTCHHS B)F=p-V-g
4, r) V=P/h
Kurou:
1. 2 3
B a 0
Bropoii 3ran (IpOABHHYTHINi YPOBeHb) — NOKa3bIBaeT CHOPMHPOBAHHOCTH IOKA3aTeJIsd

KOMIICTCHUHUHA «KYMETBb»: IPUMCHATDb 3AaKOHbI (l)I/I3I/IKI/I AJIA peHICHUA NMPAKTHYECCKHUX 3a1aYd

3agaHus 3aKpHITOr0 THIA (BONPOCHI AJIsl OIIPOCA):

1. Teno, obnanaroliee Maccoil, pasMepaMyu KOTOPOTr0 MOXHO NpeHeOpeyb MPU PacCMOTPEHUH €ro
JABMOKCHU A, HA3bIBACTCA

2. CKOpoCTb, KOTOPYIO HYHO COOOIIUTH TeNy JUIsl TOrO, YTOObl OHO MOKHHYJIO 00JIaCTh 3€MHOTO
IIPUTAXKCHUA, HA3BIBACTCA

3. Cuna ynpyroctd, BO3HHUKAIOIIas IMpH YOPyro nedopmMalMy pacTsHKEHHS WM CKaTHs Tena,
IIPONOPLMOHAIbHA A0COJIIOTHOMY 3HAYEHHMIO W3MEHEHMs JJIuHbl Tena. Ha3oBure 3akoH,
OIIMCHIBAIOLINI 3Ty CUILY.

4. HazoBute pacnpeneneHue, KOTOpOe MpeAcTaBisseT co0OW OTHOUIEHHWE 4YHClIa 4YacTHll,
o0J1aJjaroIuX ONpeIeIeHHON MOTEHIIMATbHON 3HEepPruei K MOJTHOMY YHMCITy YacTHIL B rase.

5. Yactp nmonHou OHECPruu T€jia 3a BBIYCTOM KHHETHYECKOM SHEPTUU JABWIKCHUS TCJIa KaK LEJIIOTO U
MIOTEHIIMAJIbHOW YHEPTUH T€JIa BO BHELIHEM I10JI€, HA3bIBACTCS

Kimroun

MarepuaibHOM TOYKOMI

Bropas kocMuyeckasi CKOpocThb

3axoH ['yka

Pacnipenenenne bonpnmana

S I

BHyTpeHHel sHepruel tena

Tperuii 3Tam (BBICOKHII YpOBeHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH IOKA3ATesl
KOMIIETEHIIMH  «BJIAJETb»: HABBIKAMH INPHUMEHEHUS  (PU3HMYECKHX 3aKOHOMEpPHOCTEH B
NPaKTHYECKOM 1eATEeJbHOCTH

Pacuyernas padora:

1. B pesynprare u3MepeHuil auameTpa O Kamwjuisipa B CTCHKE JIETOYHBIX AIbBEOJ TOJYYCHBI

CIIEAYIOIIHE 3HAYEHUS dq = 2,83ux; d, = 2,82ux; d; = 2,8Lux;
ds = 2,85 mk; ds = 2,87 mx. Haiitu cpennee apuMeTHIeCKOe 3HAUCHHE.
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Kiroun

Baron maccoit m = 201, IBHXKYIIMNACSA paBHO3aMEJIEHHO C HAYaJIbHOM CKOPOCTBIO Ly = 36 KM/4,
o aeWicTBueM cuiibl TpeHust F = 6 kH depe3 Hekoropoe Bpems ocTaHaBiuBaeTcs. Haiitu
paccTosiHue, KOTOpoe NPONAET BaroH JO OCTAHOBKH.

[Mapuk maccoit 100 r ymai ¢ BeIcOTHI h = 2,5 M Ha TOPU30HTAIBHYIO IUIUTY U OTCKOYMJ OT Heé
BCJICJICTBUE yIpyroro yzaapa ©0e3 mortepu ckopocTd. Ompenenuts cpenuior cury (F),
NIEMCTBOBABILYIO Ha IIAPUK MPU yaape, €CIU MPOJOHKUTENbHOCTD yaapa At=0,1 c.

OmnpenenuTth CHITy HaTsHKCHUS KaHaTa MpH MoIbEME rpy3a maccoid m=1,5T, ecnu 3a Bpems t = 2¢
OT Hayaja JBM)KCHHS CKOPOCTh Bo3pocia oT ve=0 10 v=3,6 m/c.

Koneco pannycom R = 0,1 m Bpamaercs Tak, 4To 3aBUCHMOCTH YIjia MOBOPOTa ¢ OT BpeMeHH
naércst ypaBHeHueM ¢ = A + Bt + Ct % rue B =2paod/c n C=1 pa()/cs. st Touek, nexamux Ha
obojie Kosieca, HalTH dyepe3 Bpems t = 2 C mocie Havaia ABMKEHHS: 1) YIIIOBYIO CKOPOCTh ®; 2)
JUHENHYIO CKOPOCTh V.

1.

1. Cpennee apudmernueckoe 0 Haxomum o dopmyse:

2. HOI[CT&BJI?ICM YU CJIOBBIC 3HAYCHNA:

Omeem.: 2,836

Pemrenue.

_d, +d,+d, +d, +d,
5

d

~2,83+2,82+2,81+2,85+2387
3)

d

= 2,836(mx)

o o _ 0
1. ITpolineHHbIN MyTh MOKHO ONPENEINUTD 110 popmyne S =——.

Omeem: 167

Pemenmne.

2
Lym

2F
2 4
g 1072107 _ 147 .
2.6-10°

Omeem: 14

Pemenmne.

F:—ZA_’:’M.

IToxcraBuB cro/1a YUCIOBBIE 3HAYCHUS, HAUAEM

Fo_ 2(-)_2,1 2.9,81-2,5=—14(H).

HO}ICTaBI/IM YU CJIOBBIC 3HAUYCHHUS N ]ibIV—H/ICHI/IMZ

Omeem: 17,4

Pemenue.
T = m(g + %)

3,
T=1,50-10°| 981+ == | = 1,74-10* (1) = 17,4 (xH).

d
1. I3BecTHO, YTO YrioBast CKOPOCTb = E (A4+2t+1%)=2+3¢

Peuienue.

o (t=2)=2+3-2%=14 (pad/c).
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2. JIuHeriHast CKOPOCTh L HANIEM M3 COOTHOIIEHHS L = MR,

Omeem: 14 u 1,4

v=(2+3t)- R
v(t=2)=14-0,1=14 (m/c).

OIIK-2.2. CucremaTusupyer pe3y/ibTaThl HAYYHBIX HCCJIETOBAHMIA.

IIepBblii 3Tan (MOPOroBoii ypoBeHb) — MNOKa3bIBaeT CGOPMHUPOBAHHOCTH NMOKA3aTeJIsl KOMIIETEHIIMU
«GHATb»:. MCTOJAbI MATEMATUYCCKOIO aHalu3a, TCOPETHYCCKOIO W JOKCIOCPHUMCHTAJIBHOIO HMCCIICIOBAaHUA,
MPUMCHACMBIC IUIA PCUHICHUA HpO(l)CCCI/IOHaJ'IBHI)IX 3aga4d

TecToBblE 3a7aHUA 3aKpPbITOI'o TUIIA

[TnoTHOCTH Tesa BhUUcIseTcs o hopmysie (6vibepume 0oun eapuanm omeema,):

a) p
0) p
B) p

r)p =
Yo Ha3BIBACTCS KOJIMYECTBOM JIBHXKEHUSI(MMITYILCOM) Tea?(sblbepume o0un eapuanm omeema)
a) TPOU3BEICHUE MACChI TeJla HA €r0 CKOPOCTh

0) nmpou3BeIeHHE MacChl Tejla Ha YCKOPEHHE

B) MPOU3BEICHHE CUIIbI, ICHCTBYIONICH Ha TEJI0, Ha BpeMs e€ IeHCTBHS

r) MPOU3BECHUE MACChl TeJla Ha KBaJpaT €ro CKOPOCTH

W3 xakux BUIIOB SHEPTUH COCTOUT BHYTPEHHSISI SHEPTHsI UACIbHOTO ra3a?(esibepume 06a
sapuaxnma omeema,)

a) KHHETUYECKasi SHEPTHUs BCEX MOJICKYJT

0) MOTEHIMATBHOW YHEPTHH B3aUMOICHCTBUSA MOJICKYJT

B) CpeIHEH KMHETHYECKOM SHEPTUH MOJICKYIT

T) CpeiHel MOTEHIIMATBLHON SHEPTHH MOJIEKYT

VkaxkuTe, OT KaKUX U3 TPUBEIEHHBIX YCIOBHUIl 3aBUCHT CONPOTUBIICHHE IPOBOIHUKA? (6b1Oepume
00UH 8apuaHm omeema)

a) OT CHJIBI TOKa

0) OT reOMETPUYECKUX Pa3MEPOB U MaTeprasa MpPOBOJHUKA

B) OT Pa3HOCTH MMOTEHIIMAIOB HA KOHIIAX

T) OT HANPSKEHUS HA TPOBOTHUKE

VYpaHenue Knaneiipona-MeHeneeBa uMeeT BU: (6bl10epume 00uH 8apuarm omeema)

a) PV = nkT

mpvzng

B) PV = ZRT

r) PV =ZRT
m

NIEENERSERR

3

Kroun

g |wINE
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6. YcTaHOBUTE COOTBETCTBUSL.

1. Ilepssiii 3akoH Kemepa

a) Paguyc-BekTop IUIaHETHI 3a paBHbIE NPOMEXYTKH BpPEMEHU
3aMeTaeT PaBHbIE IIOIIAIH.

2. Bropoii 3akon Keriepa

0) KBaapaTel meprooB oOpamieHus JABYX TUIAHET OTHOCSTCS Kak
KyOBbl uX cpelHUX pacctossHuil oT CoHIA.

3. Tpernii 3akon Kemepa

B) OpOuroit kaxmoi raHeTsl CONHEUHON CHCTEMBI SIBISCTCS DIUTUIIC, B
oHOM 13 (poKycOB KOTOpOro pacnomnaraercs ComHie.

Kurou:
1. 3
B 0
Bropoii 3ranm (IPOABHMHYTHIH YPOBeHb) — INOKa3bIBaeT CHOPMHPOBAHHOCTH IOKAa3aTeJIs

KOMIIETEHIIUH «YMeThb»: BbLIOMPATh M MCHOJb30BAaTh HEO0XOAMMble MaTeMaTH4YeCKHe MeTOAbl M
BBIYHCJIUTE/IbHbIE CPEACTBA, a TakiKe TAOJUIbI M CNPABOYHHKH, TOBOJIAUTH pellleHHe 3a]a4d 10
NpueMJIeMoro (4YMcja0BOro) pe3yibTata H OlleHMBATH €ro I0CTOBEPHOCTH

3agaHus 3aKpHITOr0 THIA (BONPOCHI AJIsl OIIPOCA):

2

o lw
1. CDOpMyJ'IOI/I Ek = T OIIKUCBIBACTCA

2. CKOpOCTL, KOTOPYIO HYXKXHO COO6H_[I/ITB TCHy AJIsL TOTO, YTOOBI OHO TIOKHHYJIO 00/1aCTh 3€MHOI0

IMPUTAXKCHUA, HA3BIBACTCA

3. Cuna ynpyroctd, BO3HHUKAIOIIas IMpH YOPYro nedopmMalMy pacTsHKEHHS WM CKaTHs Tena,
MPOIOPLIMOHANIbHA a0COIIOTHOMY 3HaYEHHIO U3MEHEHUs JUITMHBI Tena. JlaHHbINA 3aKOH Ha3bIBaeTCs

ok~

Kimroun

Uro npexacrasnsieT coboit pacnpesaenenne bonpnmana?
Yro Ha3bpIBalOT BHYTPEHHEN SHEPruei rena?

Kunernueckas OHCPI'Us BpalllatoIICTroCs TCJIa

Bropas kocMuyeckasi CKOpoCThb

3akoH I'ecca.

HlwNE

Pacnipenenenne bonbiiMana mpencTaBisieT coOOW OTHOILIEHUE YKCIIa YaCTHUIl, 001 Ial0TIX
ONpEACICHHON NOTEHIUATBHOW SHEpPrueu, WM, 4YTO TO K€ CaMoe, HAaXOIAIIHUXCS B
HEKOTOPOM TOYKE CHJIOBOTO MOJISI, K MOJTHOMY YHCIIY YaCTHIL B rase.

5. | BaHyrpenneii sHeprueil Tena Ha3BIBAIOT 4YacTh €ro IOJHOM DHEPrUM 33 BBIUETOM
KUHETUYECKON DHEPIrUM JABHXKECHUS Teja Kak ILIeJIOr0 U MOTEHLUHAIbHOM 3HEPIrUU Teja BO

BHCITHEM II0JIC.

Tpernii 3Tan  (BBICOKMII yPOBEeHb) — TMOKa3bIBaeT C(OPMHPOBAHHOCTL MOKA3aTeNs
KOMIIETEHIIUHM «BJAJeTh»: CIOCO0eH NMepeBOAUTHh PeajibHYI0 33/1auy Ha f3bIK (PU3UKHU, BHIOMPATH
METO[l €€ pelleHUs CTPOUTh MPOCTeHIlHe MOJeJNH NPH PelIeHUH NpodecCHOHANBHBIX 3a/4ady,
CaMOCTOSITE/IbHO PACIUMPATD U YIJIYOJIATH 3HAHUS.
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Pacuyernas padora:
1. B pesynprare um3MepeHud jaumamerpa O Kammwuipa B CTEHKE JIETOYHBIX ajlbBEONI IOJYYCHBI

CIICTYIOIIHE 3HAYCHHUS: dq = 2,83muxk; d, = 2,82uxk; d; = 2,81ux;
ds = 2,85 mk; ds = 2,87 wmx. Haiitu cpennee apudMeTHUECKOE 3HAYEHHE W OIEHHUTH TOYHOCTH
U3MEpPEHUN.

2. Baron maccoit m = 20T, ABHXKYIIUKACS PaBHO3aMEIJICHHO ¢ HAYaJIbHOW CKOPOCTBIO Ly = 36 Km/4,
nox aeiicrBuem cuinbl Tperust F = 6 xH uepe3 Hekoropoe Bpems ocrtaHaBiuBaercsa. Haittu: 1)
paccrosinue, KOTopoe MpoiAET BaroH A0 OCTaHOBKHU; 2) pabOTy CHIJI TPEHHUS.

3. llapuk maccoit 100 r ynan ¢ BeicoTbl h = 2,5 M Ha TOPU3OHTAIBHYIO TUIUTY U OTCKOYMJI OT HEE
BCJIEACTBUE yIpyroro ypapa ©6e3 mnotepu ckopoctu. Ompeaenuts cpenHwow cuiay (F),
JIECTBOBABIIIYIO Ha MIAPUK MPH yJape, eCiu MPOoI0JDKUTEIbHOCTh yaapa At = 0,1 c.

4. OnpenenuTh CUJIy HAaTSDKEHUS KaHaTa MpuU MoabEéMe rpy3a maccoit m=1,5T, ecnu 3a Bpems t = 2C
OT HayvaJia JABMKEHUS CKOPOCTh BO3pociia oT vg=0 10 vi=3,6 m/c.

5. Koneco paguycom R = 0,1 m Bpamiaercs Tak, 4TO 3aBUCHMOCTH yIJIa IMOBOPOTa @ OT BpeMeHHU
naérest ypasHeHneM ¢ = A + Bt + Ct ®, rne B =2pad/c u C=1 pad/c®. st Touek, nexammx Ha 060.1e
KoJieca, HalTu 4yepe3 BpeMs t = 2 C mociie Havana IBUKEHUS: 1) YIIIOBYIO CKOPOCTh »; 2) JIMHEUHYIO
CKOPOCTH L; 3) YIJIOBO€ YCKOpeHUue &; 4) TaHTCHIIMAIbHOE YCKOPEHHUE d.; 5) HOPMaJIbHOE YCKOpPEHHUE
ay; 6) MOJHOE YCKOPEHUE d.

Kiroun

1.

Pemenmne.

1. Cpennee apudmernieckoe d maxomum o bopmyre:

- d,+d,+d,+d, +d,
5
2. HO,[[CTB.BJ'IHCM YHMCJIOBBIC 3HAYCHMUA:
g 2,83+2,82+ 2,:1+ 2,85+287 _ 2.836(1x)

3. Haxoaum aOCcoMOTHBIE MTOTPEUTHOCTH OT/IEJIbHBIX U3MEPEHHIA:
|Ady| = |d, — d | = 2,83 - 2,836 = |0,006| (mx)
IAdy| = |do — d | = (2,82 — 2,836| = 0,016/ (ux)
|Ads| = |ds — d | = [2,81 — 2,836 = |0,026] (mx)
|Ads| = |ds — d | = 12,85 — 2,836| = 0,014] (ux)
|Ads| = |ds — d | = [2,87 — 2,836/ = |0,034] (ux)
4. BoruncrnseM CpeHIO a0COMIOTHYIO MOTPEITHOCTD |A d | mo gpopmyre:

_|Ady|+]|Ad, |+]Ads | +]|Ad, | +] Ad; |

ad| = c
Ad| = 0,006 + 0,016 + 0,(;26 +0,014+ 0,034 _ 0,096 ~ 0192 k.
5. BerancisieM OTHOCUTENbHYIO TOTPEIIHOCTD:
Ad
E= de 100% = 0,0192 -100% = 0,7%.

6. OxoHYAaTEILHBIN PE3YIbTAT 3aIlIMCbIBAEM B BUAC JOBCPUTCIIBHOTO MHTEpBAia, B CEPCAUHE
KOTOPOT'O HaXOAUTCS HCTUHHOE 3HAUYCHHE JUAMETpA:
2,836 — 0,007 <d <2,836 + 0,007 (mx)
2,829 <d <2,843 (mk)
Omeem: TouHoCTh u3Mepenuii: 0,7%, muametp: d = (2,836 + 0,007) mx.
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Pemenue.
1. [IpoitneHHbIN MyTh MOKHO ONPEIETUTH U3 COOTHOIICHUS

V- Li=2as, 1)

rJie L — KOHEYHAsl CKOPOCTh; @ — YCKOPEHHE.

Ecmu YUYE€CTh, UTO KOHCYHasA CKOPOCTh pPaBHA HYJIIO, a YCKOPCHHE OTpULATEIIBHO,
2

2
nojyynMm Vg =2 as, orkyaa S = 2—0. 2
a
VYckopenue a HaliEM 1o BTOpoMy 3aKkoHy HproToHa:
F
a=—. 3
m

B Hamewm cnyuae F — cuiia TpeHus.
[ToncraBuB B hopmyiny (2) Beipakenue 1 a u3 (3), morydum
2
5= Vo
2F
Brmmmem uuciioBsle srauenus eenuqun 6 CH: vg =36 xm/a=10m/c; m=20T1=2- 10* KT
F=6xH=610>H.

[IpoBepuM eaWHMIEI TPAaBOW M JIeBOW dacTel pacu€THOM (opmynsl (4), 4TOOBI
yOemuThCs, YTO 3TU €IWHUIBI coBmajaroT. s sToro mojacramisieM B ¢GopMyly BMECTO
BEJINYHMH UX €AMHUIIBI B MC)I<I[}/Ha£)OI[HOI>'I cHCTEME:

M=M ‘KF'CZ/(CZ‘KF‘M),M:M.

[ToncraBuM uncnoBbie 3HaYEHUS B (4) U BBIUUCIUM

(4)

S 102 .2.10% 167 00
=, = M).
2.6-10°
2. PaboTy cui TpeHus ornpeienuM 1o Gpopmyie
A=Fs, 5)

T€ S — IIyTh, IPOMEHHBIN TEJIOM 3a BpeMs IEHCTBUS CUIIBIL.
[Tocne moaCcTaHOBKM YMCIOBBIX 3HAYEHUH MTOTYYUM

A=6-10°-167 =10° (Jx) = 1 (MJIx).

Pemenue.
[To BTOpOMY 3ak0oHYy HbrOTOHA IpOU3BENECHUE CPENHEN CUJIBI HA BpEMs €€ NEHCTBUSA
PaBHO M3MEHEHUIO UMITYJIbCA TEJIA, BBI3BAHHOTO 3TOU CHJION, T. €.

Tl L1 U L — CKOPOCTH Tela J0 U MOCHe JeWCTBHS CIlbl; A t — BpeMs, B TeYEeHHE KOTOPOTO
y =\ M5, —0,)
neiicteoBana cuna. U3 (1) momyuum (F ) = T (2)

Ecnu ydecth, 4TO CKOPOCTh L2 YHUCIEHHO PaBHA CKOPOCTH L1 M MPOTHUBOIOI0KHA €11
At At

Tak Kak LIapyK yrai ¢ BBICOTHI h, To ero ckopocts npu ynape U; =+/2gh.

0 HaIlpaBJIeHUI0, TO popmymna (2) mpumer Bug ( F) = U .

2
C yuérom storo nonyunm ( F ) =— A—’?:JZ gh.

IloxacTraBuB crofa YHCIOBLIC 3HAYCHHS, HAUIEM
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(Fy=_ 2(‘)_2’1 29,8125 =—14(H).

3HaK «MHHYC» IIOKa3bIBA€T, 4YTO CHJIa HAIIpaBJICHA IIPOTUBOIIOIIOXKHO CKOPOCTHU
MaaCHUs apuKa.

Pemenne.
IIpu noxbéme rpy3a ¢ yCKOPEHHUEM Ha HEro JEHCTBYIOT JBE CUJIBIL:
LLLLS CWJIa TSDKECTH P, HamlpaBiieHHas BHU3, U CWJIa HATSDKEHHsA KaHara 1 —
BBEPX. VYckopenue, IIOJIy4aeMoe IPY30M, BBI3BIBACTCS
PaBHOJICHCTBYIOIICH 3TUX CHUII.

Ecnu mpuHATH HampaBliCHHE BBEPX 3a IOJOXHTEIBHOE, TO
COIJIACHO BTOPOMY 3aKOHY HbIOTOHA MOKHO HAITHCATh:
T'-P=ma, orkynaT=P+ma.
BeIpasus cuity TsDKECTH Tpy3a 4epe3 ero Maccy, MoIyduM
= T=m(g+a) &
YcKopeHHue MpH paBHOYCKOPEHHOM JIBMYKEHHH OIPEICIACTCS W3
COOTHOIIICHUS a= Yt~ Y : (2)
t
rjie Vo — HavalbHas CKOPOCTh, Lt — KOHEYHash CKOPOCTh; t — Bpems
W3MEHEHHUS CKOPOCTH.
B Tak kak HayaabHasi CKOPOCTb PaBHA HYJIIO, TO
Ly

[ToncraBus B hopmyiy (1) Beipaskenue s a u3 (3), moIydum
L
T=m g+ Tt . 4)

Beipazum uncnoBsie snauenus genuyun 6 CH. m = 1,5t =1,5- 10° KT, Vi =3,6 M/c,t=2cC.
[TpoBepuM eauHUIBI MpaBod W JeBOM wacTedl pacy€THoil ¢opmynsl (4), uTOOBI
yOenuThes, 9To OHM coBHanaroT. /s sToro moacraeisieM B pOpMyITy BMECTO BETUYMH MX
equannel B CU: H = kr - (M/c2 + M/C - ¢) = KT - M/CZ, H=H.
[ToncraBuM uKcOBBIE 3HaYEHUS B (4) U BBIUNCIUM:

T=1,50-10° 9,81+? =1,74-10" (H) = 17,4 (xH).

Pemenne.
dp .
1. I3BecTHO, 4TO yriioBasi CKOpOCTb o= E =0Q.
d 3 2
Nwmeem: w:a(A+2t+t):2+3t.

o (t=2)=2+3-2%=14 (pao/c).
2. JIuneitHast CKOPOCTH L CBsI3aHA C YIIIOBOM CKOPOCTHIO (M COOTHOIIEHHEM L = MR,
WK, B HAIIIEM Cliy4ae, v=(2+3t) R
JIuHeiHas CKOPOCTh L B MOMEHT BpeMmeHH { = 2 C paBHa
v(t=2)=14-0,1=1,4 (wk).
3. YrinoBoe yCKOpPEHHUE € CBA3AHO C YIIOBOW CKOPOCTHIO (0 COOTHOIIEHUEM

dt?

do .
£ —=@®
dt
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do d ) )
B namewm ciaygae € = E:a(2+3t):6t; e(t=2)=6-2=12 (pao/c?).
4. TaHreHUMaIbHOE YCKOPEHUE A, HaWIEM 110 opMyIie:
a:.=¢-R a:(t=2)=12-01=1.2 (m/°).
5. HopmanbHOE yCKOpEeHHE @, HailiéM 1o Gpopmyie:
a,= o’ -R a, (t=2)=14%.0,1=19,6 (m/c°).

6. IlosiHOE yCKOpEHHE paBHO:

a=+a?+ad? a=+/19,6% +1,22 = 19,64 (w/).

Otser: 1) o = 14 pao/c; 2) v =14 m/; 3) £ = 12 pao/c®;
4)a, =12 Wea 5)a,=19,6 Wea 6) a=19,64 M/

OIIK-2.3. leMoOHCTPUPYET yMEeHHE MPUMEHSATH KOHKPETHbIE 3aKOHBI H METO/Ibl €CTEeCTBEHHBIX
HAYK JJI5l KOMILUIEKCHOT0 pellleHNs MPON3BOACTBEHHBIX 3a71a4

IlepBblii 3Tan (MOPOroBoii YpoBeHb) — NOKa3bIBaeT ¢OPMUPOBAHHOCTD MOKA3ATE/Isl KOMIIETCHIIMU
«GHATDL»

1. B kamwuispHoil TpyOke paamycom 0,5 MM JKUIKOCTh MOAHsANAch Ha BbicoTy 11 mMMm. OueHuth
IUIOTHOCTD JJAHHOM KHJIKOCTH, €CITH €€ KO (UIIMEHT MOBEPXHOCTHOTO HATsDKCHUS paBeH 22 MH/M.

a) 820 kr/m3 ;

0) 600 kr/m3 ;

B) 700 xr/™m3 ;

r) 800 xr/m3.

2. Boznyx mon mopirHeMm Hacoca umen nasienue 105I1a u o6vem 200cm3. Ecnu temmeparypa raza He
u3MeHurcs, To o0beM 130 cm3 oH 3aliMeT npu 1aBIeHUU

a) 1,5¢104 Ila;

0) 1,3+104 Ila;

B) 2¢105 Ila;

r) 1,5¢105 Ila.

3. Teno paBHOMEpHO NIBMXKETCS MO MiIockocTu. Cuia MaBieHHs Tela Ha IIOoCKocTh paBHa 20 H, cuma
tperus 5 H. KoaduumeHnt TpeHus ckonbxeHus: paBeH

a) 0,8,

0) 0,25,

B) 0,75,

r) 0,2.

4. Teno HauMHAET BpallaThbCsi OTHOCUTEIHHO HEMOABM)XHONH OCH C YIJIOBBIM YyCKOpEHHEM  £=2t"2.
VYKaxuTe 3aKOH U3MEHEHHS yTII0BOM CKOPOCTH.

a) ®=2t"3;

b) =2/3 t"3;

C)m=4t;

d)w=3t"2.

5. Teno mepemecTuiioch u3 To4ku A B Touky B. [lepememnienue tena — 37o...

a) JUIMHA TPACKTOPHH;

0) BEKTOp, MPOBEJICHHBIN U3 TOUKH A B TOUKY B;

B) IIyTh, IPONACHHBII TEJIOM;

T') JIUHUHU, TIO KOTOPBIM JIBHXKETCS TEJIO.

Kimroun
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6. YcTaHOBUTE COOTBETCTBHSL.

1. 3akon "aycca ains snexktpudeckoro nosst. | a) [loka3piBaeT, 4TO BUXPEBOE MArHUTHOE IOJIE MOXKET
BO3HUKHYTh KakK OT O3JICKTPUYECKOTO TOKa, TaK W OT
W3MEHEHUS IEKTPUYECKON MHIYKLIMH.

2. 3axoH Dapajnes. 06) OnucbiBaeT CBA3b MexXQy SMeKTpUYeckum u
MarHMTHbIM ~ nonsMu.  YTBepkaaer, yto  poTop
SMNEeKTPUYECKOrO MONsA paBeH CKOPOCTM  U3MEHEHUs
MarHMTHOro NoToka, NPOXOASLEro Yepes3 onpeaenéHHyo

NOBEepPXHOCTb.

3. 3akon ["aycca 1 MAarHUTHOTO TTOJTSL. B) YTBepXAaeT, YTO Hanuume 3reKTpuyeckoro 3sapsga
CO3[aéT 3MeKTPUYECKoe rnore BOKPYr Hero.

4, O6006mEHHBIN 3aKOH AMIIepa.. r) YcraHaBnvMBaeT, 4YTO B MNPUPOAE HE CYLUECTBYHOT

MarH1uTHble 3apsagbl. YKasblBaeT, YTO MarHUTHbIE FIMHUK
nona Bcerga 3aMKHYTbI.

A) 3akoH ruMapocTaTMKM W adpoCTaTWMKK, COrfacHo
KOTOPOMY Ha Temno, MOrpy)KEHHoe B XWUAKOCTb WX ras,
AENCTBYET BbITankMBawLWas Ccuna, 4YUCIIeHHO paBHas
Becy 0O6bEMa XXMAKOCTU UMK rasa, BbITECHEHHOTO TEOM.

Kirou:
1 2 3 4
B 0 r a
Bropoii 3ran (NMpoABMHYTBHIH YPOBEHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTHL IOKA3aTeJsi

KOMIIETEHIIUA «KYMETDb»: Bl)lﬁl/lpaTl) H HCIOJb30BaTh H606X0}II/IMI)Ie MaTeMaTHICCKUE METOAbI U
BBIYUCJIUTECJIbHBIC CPEACTBA, a4 TAKIXKE Taﬁ.]'ll/l].[bl H CIPABOYHMKH, JOBOAMTHL pPEIICHHUE 3adadd 10
NnpuemMJieMoro (‘II/ICJ'IOBOFO) pe3yJjbTaTa U OUCHUBATDH €10 10CTOBEPHOCTH

27
1. Dueprus cBsi3u siapa atoma anroMunust , Al paBHa ...

2. Konebanwusi, mpu KOTOPBIX (pr3nyecKasi BEIMYNHA U3MEHSETCS ¢ TEYCHHEM BPEMEHH T10
rapMOHUYECKOMY (CHHYCOHMJIATbHOMY, KOCHHYCOUJAIbHOMY) 3aKOHY, Ha3bIBAIOTCH ...

3. DHeprus, onpenensieMas B3auMHBIM PACTIOI0KEHUEM B3aMMOICHCTBYIOIIMX TN WM YaCTEH OJTHOTO U
TOTrO XK€ TeJla, Ha3bIBACTCH ...

4. ... — XapaKkTepHbIE KPUTHIECKUE CKOPOCTH JIBIKCHHSI KOCMUYECKUX OOBEKTOB B TPaBUTAIIMOHHBIX
MOJIIX HEOECHBIX TEN M X CHCTEM.
5. ...— TEepMOAMHAMHUYECKUN MPOIECC B MAKPOCKOMNYECKON CUCTEME, IIPU KOTOPOM CHUCTEMA HE

00MEHHUBACTCS TEILIOTOM C OKpYKaromuMm IpoCTPaHCTBOM.

Kiroun
1. 225 M»B
2. rapMOHUYECKUMHU
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3. OTEHIMAIbHON
4, KOCMHYECKHE CKOPOCTH
5. AnnabaTHYeCKU MPOIIece
Tpernii 3Tam (BBICOKHII YpoOBeHb) — MOKa3biBaeT CGOPMHUPOBAHHOCTH TMOKa3aTeNs

KOMIIETEHIIUN «BJIAJETh»: CIOCO0EH NMepPeBOAMTH PeajibHYI0 3a1a4y Ha f3bIK (PM3MKH, BLIOUPATH
MeTO/ ee pelleHHs] CTPOMTH MpocCTeiilllMe MoJeJH NPH PpelleHUM NPo(decCHOHAIBHBIX 3aaay,
CAMOCTOSITE/ILHO PACHIUPATH U YIIYOJSATH 3HAHUSA.

IIpakTnyeckue 3aganus (pacyeTHas padora):

1. B pesynbrare m3MepeHuidl auamerpa d Kamwuispa B CTEHKE JIETOYHBIX albBEOJI TOJTYYCHBI
CIICTYIOIIHE 3HAYECHUS: dq = 2,83uxk; d, = 2,82uxk; d; = 2,81uxk;
ds = 2,85 mk; ds = 2,87 mx. Haiitu cpennee apu)MeTHIECKOE 3HAUCHHE.

2. Baron maccoii m = 20 T, IBHXKYIIMNACS PaBHO3aMEIJICHHO C HA4aJbHOM CKOPOCTBIO Lo = 36
KM/4, TIOJ1 IecTBHEeM cHiibl TpeHusi F = 6 kH depe3 HexkoTopoe Bpemsi octaHaBiuBaeTcs. Haiitu
paccTosiHue, KOTOpoe MPOHAET BaroH O OCTAHOBKH.

3. Hlapuk maccoi 100 r yman ¢ BbicOThI h = 2,5 M Ha TOPHU3OHTAIBHYIO IJIUTY U OTCKOYHJI OT Heé
BCJIC/ICTBHE YIPyroro ympapa 0e3 morepu ckopoctu. Ompenenute cpeanioro cury (F),
JICMCTBOBABIIYIO Ha IAPHK MPH yIape, €CIH MPOJ0DKUTEILHOCTh yaapa At = 0,1 c.

4. Onpenenute Culy HaTsDKEHUs KaHaTa MpU NoabEMe rpy3a maccoi m=1,5T, ecnu 3a Bpemst t =
2C OT HaYaJia JBMKEHHUS CKOPOCTh BO3pociia oT vp=0 10 vi=3,6 M/c.

5. Komeco paguycom R = 0,1 m Bpamaercs Tak, 9T0 3aBUCUMOCTD yIJia MOBOPOTA ¢ OT BpeMeHH t
naéres ypaBHenueM ¢ = 4 + Bt + Ct 3, rae B =2pao/c n C=1 pad/c3. Jlins Todek, JIexalux Ha
00071e KoJieca, HAWTH Yepe3 BpeMs t = 2 C 1mociie Havasla JBMDKEHHS: 1) yIIIOBYIO CKOPOCTh ; 2)
JIMHEUHYIO CKOPOCTH V.

Kimroun

1. Pemrenue.

1. Cpennee apudmernueckoe 0 Haxomum mo popmye:

q- d,+d,+d,+d, +d,
5
2. HO)ICTaBJ'IerM YHUCJIIOBbLIC 3HAYCHU S .
— 2,83+282+281+285+2387
d= c = 2,836(mx)
Omeem: 2,836
2. Pemrenue.
2
y y LM
1. TIpoiiieHHbI# TyTh MOKHO ONPEAETHUTH 110 GopMmyrne S = —F .
2 4
g 1072107 _ 147\,
2.6-10°
Omeem: 167
3. Pemenue.
2
F=—"12 g h.

At

IToncTaBuB CrO/1a YHCIIOBBIE 3HAUCHUS, HAWMAEM

F=_ %— 2-981-25=-14(H).
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Omeem: 14

4. Pemenue.
T'=m| g+ hd
t
[ToacTaBUM 4KCIIOBBIE 3HAYEHUS M BHIYHCIIHM:;
T=1,50-10°| 981+ 7 = 1,74-10* (H) = 17,4 (xH).
Omeem: 17,4
5. Pemenue.
1. I3BecTHO, YTO YrioBasi CKOPOCTb () = a (A4+2t+t%=2+3t%
o (t=2)=2+3-2%=14 (pad/c).
2. JIuneiiHasi CKOPOCTh L HAMIEM U3 COOTHOIMIEHUS L = ®R,
v=(2+3t%) R
v(t=2)=14-0,1=1,4 (k).
Omeem: 14 u 1,4
du3nyecKkne 0CHOBbI MEXaHHUKH.
1. [Tpenmer ¢u3uku u €€ cBsA3b C IpyruMu HaykamMu. EnnHuIpl Gu3nyeckux BeJIUUuH.
2. CKOpOCTh U IYTh MPH MOCTYIATEIHHOM JBHKCHUH.
3. VY CKOpeHHE U €ro COCTaBIISIOLIHE.
4, VYri10Bas CKOPOCTh U YTIIOBOE YCKOPEHHE.
5. [lepBsiit 3akon HetoTona. Macca. Cuia.
6. Bropoii 3akon HeroTona.
7. Tpernii 3akoH HeroToHa.
8. Cuna TpeHwusl.
9. 3aKkoH coxpaHeHus ummyinbca. LlenTp macc.
10. Oueprusi. Pabora. MomHocTb.
11.  Kuneruueckas U HOTEHIMAIbHAS SHEPTUA. 3aKOH COXPAaHEHUs SHEPTHH.
12. MoMeHT WHepIH TBEPIOTO Tela.
13.  Kuneruueckas sHeprus BpameHHs.
14. MowmeHT cuibl. YpaBHEHHE JUHAMHMKHI BPALIATEIbHOTO JABM)KEHUS TBEPIOTO TeNa.
15. MowmeHT umnynbca ¥ 3aKOH €ro COXpaHeHusl.
16.  Jledopmarnmst TBEpIOTO TENA.
17. 3axonb!l Keruepa. 3akoH BCEMUPHOTO TATOTEHHUS.
18.  Cwuuma Tspxectr u Bec. HeBecomocTs.
19.  Tlone tarotenus. Pabota u moTeHIuan Noist TATOTSHHUS.
20.  Kocmuueckue CKOpOCTH.
21.  HeunepuuanbHble cuCTeMbl oTcueTa. CHIIbl HHEPLUH.
22.  Mexanmndeckue koneOanus. ['apMoHUYeckre KojaeOaHus U X XapaKTePUCTHUKH.
23.  CnoxeHHe OJUHAKOBBIX TAPMOHHUYECKUX KOJICOaHUH.
24. Junamuka xKone0aTeaTpHOTO ABUKEHUSI. MasTHUK.
25.  3aryxaroliye U BBIHYXJICHHbIE KOJIeOaHusI.
26. Mexanuka )xuakocteid. JaBieHne B )KUJIKOCTH U B Tase.
27.  VYpaBHeHHE HEpa3phIBHOCTU. Y paBHEHHE bepHyM U clieicTBUE U3 HETO.
28. BsskocTs (BHyTpeHHee TpeHue). JlamuHapHblie U TypOyJIeHTHbIE TEUEHHUS.
29.  Meroabl onpeaeneHus BA3KOCTH.
30. OCHOBHOM 3aKOH PENSTUBUCTCKON TMHAMUKN MATEPUAITBHON TOYKH.
31. 3aKOH B3aMMOJEHCTBHUS MAacChl U SHEPTUU.

OcHOBBI MOJIEKYJSAPHON QU3MKU M TEPMOJIMHAMUKH.
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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.

Eal NS

Craructuieckuil 1 TEpMOAMHAMUYECKUN METObl. OTIBITHBIE 3aKOHBI H/I€aIBHOTO ra3a.
Vpasuenue Knalinepona-Menpeneena.
OcHoBHoe ypaBHeHue MKT uneanbHbIX razos.
3akoH MakcBesuia i pacnpeeneHuss MOJEKYI HMACANIbHOrO ra3a Mo CKOPOCTSM M SHEPTUsM
TEIUIOBOT'O IBH)KEHUS.
CpennHee 4KCIO CTOIKHOBEHHI U CPeTHSs JUTHHA CBOOOAHOIO Mpodera MoJeKyIl.
OneitHoe noarsepxkaeaue MKT. SIBnenue nepenoca.
OcHoBBI TepMOAMHAMUKH. YHCIIO cTeneHei cBOOO bl MOJIEKYJIbI.
IlepBblil 3aKOH TEPMOAVHAMUKH.
Pa6ora ra3a npu n3meHeHun ero o0bEma. TermoeMKoCTb.
[TpuMeHeHre nepBoro 3aKOHa TEPMOAMHAMUKY K U30IPOLIECCAM.
Annabatuyeckuii mporecc. YpaBHenue [lyaccona.
Kpyrosoii mpornecc (uuki). O6paTumMble 1 HEOOpaTHUMBbIE MTPOIECCHI.
OHTponus U €€ CTAaTUCTUYECKUI CMBICI. BTOpOil 3aKOH TEPMOAMHAMUKH.
Peanbhbie ra3pl. Cuiibl M NOTEHIUMAIBHAS SHEPTUS MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUSI.
Peanbubie ra3el. YpaBaenue Ban-aep-Baansca.
Peanbnble rasel. 3oTepmbl Ban-nep-Baansca u ux ananus.
BHyTpeHHs1s S3HEprus peajbHbIX ra30B.
CaoiicTBa xukocreil. [loBepXHOCTHOE HATSKEHUE.
CwmaunBanue. Kpaesoit yroi.
JlaBneHue o1 UCKPUBJIEHHOMN MOBEPXHOCTBIO )KUKOCTH.
Kanwnsipusie saBneHus.
DJIeKTPUYECTBO.

DIIEKTPOCTATUKA. DIIEKTPUUECKHUI 3aps]] U 3aKOH €r0 COXPaHEHHUS.
B3aumoneiictBue snektpuueckux 3apsaoB. 3akoH Kynona. Onektpuueckoe mone (OII).
Hanpsoxkennocts DI1. ['padmyeckoe nzodbpaxenue OI1.
Teopema Octporpaackoro-I'aycca u e€ npunoxeHus. [IpuHIUT CyNepnO3UIIMKA SIECKTPUIECKUX
TMIOJIEN.
Pabora npu nepememienuu 3apsiaa B O11. [lorenunan, rpaguent notenuuana JI1.
[TpOBOAHMKH B 3JIEKTPUUECKOM MOJIE. DIEKTPOEMKOCTb, SJHEPTHS 3apsyKEHHOTO TPOBOJHUKA.
JlnsnekTpuky B asieKTpuueckoM nogie. [lonsipusanus 1uaneKTpruKoB.
ONEeKTpuYecKoe TMoje B JIUMIEKTpUKe. JIMdneKTpuueckas IPOHULAEMOCTb. OJJIEKTpPHUYECKas
WHTYKITHUS.
Konzaencarop. D1€KTpOEMKOCTb CUCTEMBI KOHJEHCATOPOB. DHEPIHUs MIEKTPUUYECKOTO TTOJIA.
OnexkTpuueckuii TOK M ero xapakrepuctuku. Cuna Toka. [lameHuss HampsokeHUsT U
IIEKTPOJBMIKYILASL CHIIA.
Tox B Metammueckux npoBogHukax. Comporusienue. [IpoBogumocts. 3akon Oma. Pabora u
MOIIIHOCTbh TOKA. 3akoH J[xoyins-Jlenua.
Pa3zBerBnenHas snexkrpuyeckas nemnb. [IpaBuna Kupxroda.
OCHOBBI 2JIEKTPOHHOM TEOPUH NTPOBOJUMOCTH.
DJIEMEHTHI (buzmdeckoi 3IIEKTPOHHUKH. KonrakthHas pa3HOCTh TIOTEHIINAJIOB.
TepmoanekTpuueckue spieHus. PaboTta BbIX0/1a JIEKTPOHA U3 METaJlIa.
DMUCCHS JIEKTPOHOB. TE€PMOIIEKTPOHHASI SMUCCHUSI. DJIEKTPOHHBIE JIAMITBI.
Tok B momympoBoaHUKaxX. 3anupatomuii cioi. IloaynpoBonHUKOBBIE MPUOOPHI  (IHOMBI,
TPAH3HUCTOPHI U IP.).
Tok B )xuakocTsax. Dnexrponus. 3akoH Dapazes.
Tok B razax. HecamocToATENbHBIN U CAMOCTOATENIBHBIN T'a30BbIE Pa3psiIbl.

DJIEeKTPOMarHeTus3M.
IToCTOSIHHBINM MAarHUT U KPYroBOM TOK. MarHuTHOE 1osie.
XapakTepUCTUKH MarHUTHOTO TOJIS.
3akoH buo-Casapa-Jlaniaca u ero npuMeHeHHE JJIsl pacyeTa MarHUTHOTO MOJIA.
3akoH AMriepa. [IpoBoaHMK C TOKOM B MarHuTHOM I1oJie. IlapaniensHble TOKH.
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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.

MarauTHoe 1oJje COJICHOUIa U TOPOUIA.

Jwua- mapa- u peppomarHuTHbIE BeniecTBa. [Ipupona ¢peppomarneTusma.
JIBuKeHHE 3apsHKECHHBIX YACTHII B AJICKTPUUECKOM M MArHUTHOE TIOJISX.
DddekT Xomna.

[Mupkynsuuss BEKTOpa MAarHUTHOW HMHAYKIMM. 3aKOH IOJHOIO TOKAa JJs MarHUTHOIO IOJS B

BaKyyMe.
SBnenue anekTpoMaruuTHOM HHAYKIMK. 3akoH Papanes. [Ipasuiio Jlenna.
NHaykTuBHOCTH KOHTYpa. CaMOMHAYKITHS.
Bzaumuas uaaykuums.
Tpanchopmaropsl.
IlepeMeHHBIN CUHYCOUJAIBHBIN TOK.
I{eru nmepemennoro Toka (R, L, C).
Pe3onanc HanpsikeHH 1 TOKOB. MOIIHOCTD, BbIJEIsIEMAas B LIENU IEPEMEHHOTO TOKA.
DJIEKTPOMAarHUTHBIE BOJIHBI.
DJeKTpOMarHuTHBIE Kosiebanus B kojebaTensHoM KoHTYpE (L, C).
Onrtuka. KBantoBasi npupoja csera
OcHoBHbl€ 3ak0HBI oNTHKH. [loHOE OoTpakeHue.
OcHoBHbIE (OTOMETPUYECKUE BEIUYUHBI U UX €AUHUIIBI H3MEPEHHUS.
Pa3BuTue npeacraBieHuii 0 Ipupoie CBETA.
WnTepdepenmus cera. MeToapl Hab01eHUsT HHTEp(hEpPEeHIINH CBETA.
Pacuer nHTEpPEPESHINOHHON KAPTHHBI OT IBYX HCTOUHUKOB.
Hudpakmus ceera. [Ipunmun [oirenca-dpenens.
Hudpakuus OpayHrodepa Ha TOHKOH MIEIH.
Hudpaxus Opaynrodepa Ha 1upakInOHHON peLIeTKE.
[Tonspu3zanus cera. EcTecTBEHHBIN U MOJISPU30BaHHbIN cBeT .3akoH Mantoca.

HOJ’IHpI/ISaHI/IH CBC€Ta IpU OTPAXKCHUU W NPCIOMIICHUU Ha I'paHUNC ABYX IAUIJICKTPHUKOB. 3aKoH

bprocrepa.
KBaHTOBBIE CBOMCTBA CBETA. TEIIOBOE U3IIyYEHUE U €T0 XapPAKTEPUCTUKH.
3axkon Kupxroda.
3axonbl Ctedana-bonsiimana u Buna.
KBanrtoBas runoresa uznydenus u popmyna [Inanka.
dotoadext. 3akoHb! BHeHHEro Gporodddexra.
VYpaBHenue DifHiTeHA 151 BHEIIHEro (GoTodddekra.
Macca u umnysnbc GoToHa, JaBlIeHUE CBETA.
O¢ddext KomnToHa u ero aneMeHTapHasi TeOpus.
DJIeMeHThI KBAHTOBOH (U3NKH aTOMOB
Mogenu aromoB Tomrncona u Pesepdopna.
JInneinyatelii criekTp aroma Bogopoaa. Ilocrynarer bopa.
CnekTtp aroma Bogopoza o bopy.
KBaHTOBasi TEOpHUS CTPOEHHSI MHOTOJIEKTPOHHBIX aTOMOB.
JuieMeHThI QU3UKH ATOMHOIO /1pa
OO111e cBeIeHUsI O CTPOCHUH aTOMHBIX SI/IEP.
EcrecTBeHHast paiMOAKTUBHOCTh. 3aKOHBI PAJMOAKTUBHOIO pacmajia.
Anepnas peakuus. VickyccTBeHHas paiOaKTUBHOCTD.
OHeprus cBs3u. [ledext maccsl aTOMHOTO s/Ipa.
Peakuusa nenenus. Llennas peakuus.
Peakums. TepmosimepHas peakus.

4. METOANYECKHUE MATEPUAJIBI, OITPEAEJAIOIIUE ITPOLHEYPbI OHEHUBAHUSA

3HAHMIA, YMEHMIA, HABBIKOB 1 (MJIN) ONBITA JESITEJTbHOCTH

Texkymuii KOHTPOJIb
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Omnpoc Kak CpeACTBO TEKYIIErOo KOHTPOJS MPOBOIUTCS B (POPME YCTHBIX OTBETOB Ha BOIPOCHI.
CryneHT oOTBe4aeT Ha TIOCTaBJICHHBIM BONPOC cpa3y, BpeMs Ha MOATOTOBKY K OTBETy He
IIPEIOCTABIIAETCS.

[IpakTuueckue 3agaHUsl KaK CPEACTBO TEKYIIETO KOHTPOJISI MPOBOASTCS B MHCbMEHHON (hopme.
CryneHTy BblaaeTcs 3ajjaHue U npepoctanisiercs 10 MUHYT 11 IOATOTOBKY K OTBETY.

IIpomexyTouHasi aTTecTalMA
3adyeT MNPOBOAMUTCS IyTEM IMOABEACHUS WTOrOB IO pe3yJbTaTaM TEKYIIEro KOHTPOJIA U
pe3yabTaTaM BBINOJIHEHHS pacueTHO-Tpaduueckoil paboTel. Eciam CTyneHT He CHIpaBHICS C 4YacThIO
3aIaHUl  TEKYIIEro KOHTPOJIA, €My IMpPEJOCTABISIETCS BO3MOXXHOCTh ClIaTh 3a4€T Ha HTOrOBOM
KOHTPOJILHOM MEpOINpPHUATUU B (hOpME OTBETOB Ha BOIMPOCHI K 3a4€Ty WJIM TECTOBBIX 33JaHUN K 3a4eTy.
®opmy 3aueTa (OMpPOC UK TECTUPOBAHKE) BHIOMPAET MpenogaBaTeb.
Ecnu 3auer mpoBogutcs B (opMe OTBETOB HAa BONPOCHI, CTYIEHTY NpEIJIaraercss OJUH MU
HECKOJIbKO BONPOCOB W3 IIE€PEYHs BONPOCOB K 3aueTy. Bpems Ha NOATOTOBKY K OTBETY He
IIPEAOCTABIIACTCA.

DK3aMEeH TpPOBOJUTCA B YCTHOH ¢opme. M3 5K3aMEHAMOHHBIX BOIMPOCOB cocTaBisieTcss 30
9K3aMEHAIIMOHHBIX OmiieToB. Kaxkiplii OMiIeT coCTOMT M3 Tpex BOHMpPOcoB. KOMIUIEKT SK3aMeHAIIMOHHBIX
OWJIETOB TPE/ICTABICH B Y41€OHO-METOAMYECKOM KOMILIEKCE TUCIIUILIIHEI.

Ha noaroroBky k OTBETy CTYAEHTY npenocTasisiercss 20 MUHYT.
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