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Pabouast mporpamMma cocrapiieHa ¢ yueToM TpeOOBaHMIA:

® [IOpsiZIKa OPTaHM3alUMU U OCYILECTBICHHs] 00pa30BaTeIbHON AESITEILHOCTH O 00pa3oBaTeIbHBIM
porpaMMaM BBICIIETO OOpa3oBaHMsI — MporpaMmaMm OakajnaBpuara, MporpaMmaM CIHEIUaINTEeTa,
porpaMMaM MarucTpaTyphl, YTBEpKIESHHOTO NMPHUKa30M MUHHUCTEPCTBA HAYKU U BBICIIETO 00pa30BaHUs
Poccuiickoit ®eneparuu ot 06.04.2021 Ne 245;

e OenepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOrO CTaHAapTa BbICIIEr0 00pa3oBaHUS 110
HanpasyieHuto 1noaArotoBku 19.03.03 IlpoaykThl muTaHus W3 PACTUTEIBHOIO ChIPbs, YTBEP)KIEHHOTO
MpuKa3oM MUHHUCTEPCTBA HAYKHU U BhICIIEro oopa3oBanus Poccuiickoit ®eneparuu ot 17.08.2020 r.

e Ne 936 (¢ UBMEHEHUSIMU U JTOTIOJTHEHUSIMH )

[IpemogaBaTens, HOATOTOBUBIIHKA pabOUyIO IPOTPAMMY:
ACCUCTEHT

kagenpbl HHPOPMAITMOHHBIX TEXHOJIOTHH,
MaTeMaTHKHU U (PU3HKH A.B.Ceménosn

Pabouas mporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapbl HHOOPMAIMOHHBIX TEXHOJIOTHA, MATEMATHKH
u pu3ukm (mpotokoa Ne 10 ot «27» mas 2024 1.).

3aBenyrommii kageapoi B.1O. Unbun

Pabouas nmporpamma peKoOMeHI0BaHa K UCIOJIb30BAHUIO B yUeOHOM IPOLIECCe METONYECKON KOMUCCHEN
¢akynbrera numesbix TexHoaorui (Ilporoxon Ne 11 ot «20» uronst 2024 r.).

IIpeacenaresb MeTOANYECKOH KOMHCCHH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOM NMPo(ecCHOHANbHOM
o0pa3oBaTe/IbHON NPOTrPaMMBbI ®.M. Cueryp




1. lIpeamer. leau u 3a1aun JUCUUILINHBI, €€ MECTO B CTPYKTYpe 00pa3oBaTe/IbHOM
NMPorpaMmbl

IIpenveTomM MHCHUNINHBI «(DU3HKa» SBISFOTCS OCHOBHBIC 3aKOHBI MEXaHUKH, MOJICKYJIIPHON (PU3UKH
Y TEPMOJIMHAMHUKH, SJIEKTPHYECTBA U MarHETU3Ma, ONITUKH, aTOMHOM U siIepHON (DU3HKH.

Leabio AMCHUIJINHBI SIBJIsieTcs: OPMUPOBAHNE KOMIUIEKCA 3HAHUH 00 OpraHW3allMOHHBIX, HAYYHBIX U
METOAMYECKUX OCHOBAX (PU3MKH, POPMUPOBAHUE Y CTYJICHTOB LIEIOCTHOM €CTECTBEHHOHAYYHOIH KAPTUHBI MUPA;
W3YYCHUE METOIOB (DU3MYECKHUX MUCCIICIOBAHUIA U (PU3MUYECKHX MTPUOOPOB, KOTOPBIE UCTIONB3YIOTCS B CEITHCKOM
XO3SICTBE, COBPEMEHHOM CTPOUTENBCTBE U APXUTEKTYPE; N3ydeHHE (PU3MUECKHX SBICHUM, JISKAIUX B OCHOBE
MPOEKTUPOBAHUSI, CTPOUTENBCTBA U BEIOOpA CTPOUTEITEHBIX MAaTEPHAIIOB.

OCHOBHBIMH 32Ja4YaMH H3YUCHUSI TUCIUILUTAHBI SIBIISTIOTCS:

— M3y4YHTh OCHOBHBIC (DM3MYECKHE SIBJICHHS, (DyHIaMEHTAIILHBIC TIOHSATHS, 3aKOHBI M TECOPHH KITACCUYECKON
Y COBPEMEHHOH (DH3UKHY;

— BbIpAa0OTAaTh YMEHHS IIPUMEHSITh TIOJyYCHHBIC 3HAHUS 10 (PU3UKE TIPU U3YyUYCHUU JIPYTUX TUCIUTUIHH,
BBIICJISITh KOHKPETHOE (PU3MYECKOoe cofepKaHue B MPUKIAIHBIX 33a4ax Mpo(eCcCHOHATBHON JIeSTebHOCTH,
CO3J1aBaTh M AHAJIM3UPOBATH TEOPETHUICCKUE MOJICITH SIBJICHHUH U ITPOLIECCOB;

— cOopMHPOBATh IIETIOCTHOE TIPEACTABICHHE O (PH3UKE, €€ POJM B COBPEMEHHOH CHCTEMe 3HAHWH |
MOHUMaHKE HEOOXOJMMOCTH MaTEMaTHUECKOTO 00pa30BaHus B ITOJITOTOBKE OaKaiaBpa;

— oOecrieunTh TOMyYeHHE (PYHAAMEHTAIBHBIX 3HAHWH, HEOOXOIUMBIX ISl HM3y4YCHHs IUCHUTLIAH
€CTECTBEHHOHAYYHOT'O IIUKJIA U CIICIIUATBHBIX JTUCIUILINH;

— Hay4YHUTh CAaMOCTOSITEIILHON PabOTHI C IUTEPATYPOH O (PU3KKE U €€ PHIIOKEHHUSIM.

MecTo AMCHUIVIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM POrpaMMbl.

Jucrmmumaa « ru3uKa» OTHOCHTCS K TUCIUITIHHAM 00si3aTesbHoi Yactr (Bb1.0.17) ocHOBHOIM
npoeccroHanbHOM 00pa30BaTeNBHOM MPOrpaMmbl Biciiero oopasosanus (aanee — OIIOIT BO) o
HanpasieHnto moarotoBku 19.03.03 [IpoayKTel mUTaHUS dKUBOTHOTO POUCXOXKICHUS

JlucuumiuHa OCHOBBIBaeTCS Ha 0aze MHIKOJNBHOTO Kypca (U3MKH WU AUCHUILTUHBI «Bbicmas
MaTtemaTikay. ComepikaTenpHas 4acTh TUCIMILTHHBI « DU3HKay 0XBATHIBACT CIIETYIOIINE BOMPOCHL: MEXaHHKA,
MEXaHHUKa JKUJIKOCTEN U Ta30B, MOJIEKYJIsIpHast (PU3HKA U TEPMOJAUHAMUKA, SJIEKTPUIECTBO U MATHETH3M, OITHKA,
aTOMHas U siiepHas (przuka.

JlucuurimHa yuTaercst Bo 2 ceMectpe, npefuectByeT 010ky 3 'ocynapcTBeHHas HTOroBast aTTecTalys
«[ToaroroBka K mpoIeype 3alUThI U 3alUTa BBITYCKHOM KBaTU(pHUKAIOHHOM padoTed (B3.01)

2. [lepeyeHb IJIAHUPYEMBIX Pe3yJabTATOB 00YUYE€HUSsI MO TUCIUIJIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHUA 00pa30BaTeJIbHOM MPOTrPAMMBI

Koasbl DopmMyIHPOBKA NHaukaTopbl 10CTHAKEHUS Ilnanupyemble pe3yJbTaThl
KOMIICTCHIIA KOMIICTCHIINH KOMIECTCHIINHU oﬁyqe}mﬂ
i
OIIK-2 Crniocoben npumensTs | OIIK-2.1 3HaTh: ONpeNEICHNS] OCHOBHBIX
OCHOBHBbIE  3akOHBI M | OcCyIIecTBIsI€T pacyeThl, | MIOHATUN GU3NKHU, CHMBOJIUKY,
METOABl  MCCIENOBAaHUM | aHAIU3UPYET 3aKOHBI, OCHOBHBIE IIPUEMBI
€CTECTBEHHBIX HAayK JUIsl | MOJy4YEHHbIE Pe3yJIbTaThl | 1OKA3aTEIbCTB (PU3NYECKUX
pelieHus 3a/1a4 | U COCTaBJISAET 3aKOHOB U YTBEPKIACHUM.
npodeccroHanbHOM 3aKJIIOYEHHUE 10 YMmern: aHanmM3UpOBAThH 3a7a4y,
NEATEIbHOCTH. MIPOBE/ICHHBIM aHAJIN3aM, | BBIJIEIsIs ee Oa30BbIe
HCIIBITAaHUSAM U COCTABJISIFOLUE, IPUMEHSTh
HCCIIE0OBAHUSAM. HMEIOIIYIOCS TEOPETHUYECKYIO 0a3y
HNmeTh HaBBIKK: IEPEBOIUTH
peanbHyIo 3a/1a4y Ha A3bIK
(bu3KKY, BBIOUPATh METO]I €€
pelIeHus CTPOUTH IIPOCTEUIINE
MOJIEIIH MPU PEIIEHUN
npodeccroHaANbHBIX 3a]1a4,




CaMOCTOSITENILHO PACIIUPATH U
YIIIyOJIATh 3HAHUS.

OIIK-2.2

Cucremaru3upyer
pe3yJIbTaThl HAYYHBIX
HCCIIeIOBaHUH.

3HATh: METO/IbI MATEMATUYECKOTO
aHaJln3a, TEOPETUIECKOTO U
HKCHEPUMEHTAIHLHOTO
UCCJIEJIOBAHMUS, TPUMEHSIEMBbIE TS
pemenus npod.3agay

YMeThb: BIOUPATh U UCTIOIH30BATh
HE00XOIMMBIE MaTeMaTHUECKUE
METO/Ibl U BBIUHCIUTEIbHBIC
CPEICTBA, a TAKXKE TAOIHIIBI U
CIPaBOYHHKH, IOBOJIUTH pPEUICHHE
3aJa4u J10 IPUEMIIEMOTO
(uncmoBOTO) pe3yibrara u
OLIEHUBAThH €0 JIOCTOBEPHOCTH
HNmeTh HABBIKM: OIICHUBATH U
AQHAJIM3UPOBATH ITOJTYYEHHBIN
pe3ynbTaT

OIIK-2.3

JeMoHCcTpHpyeT ymenue
MIPUMEHATh KOHKPETHBIE
3aKOHBI U METOJIbL
€CTECTBEHHBIX HAYK I
KOMIUIEKCHOTO PEIICHUS
[IPOU3BOCTBEHHBIX 3a]a4

3HAaTh: METOBI MATEMATHYECKOTO
MOJICITUPOBAHHUSI, TEOPETUYECCKOTO,
IMPUMCHSACMBIC JIA pCHICHUSA
poQeCCHOHATBHBIX 33124

YMeTb: BIOUpPATH U UCTIOIB30BATh
HEOOXOIMMBIC METOIbI
MATEMATHUYCCKOI'O
MOJICTTHPOBAHUS, a TAK)KE TaOIHIIBI
" CIIPaBOYHUKH, JOBOJUTH
peleHue 3a1aud 10 TPUeMIIeMOoro
(uncmoBOTO) pe3yabrara u
OILICHUBATh €T0 JJOCTOBEPHOCTh
HNMeTh HABBIKH: OI[CHUBATH H
aHAIIM3UPOBATH MOTYUYCHHBIN
pe3yabTar

3.

O0béM IMCUMNJIMHBI M BUABI Y4e0HOI padoThl

3aouHas OuHo-3a04Has
Ounas ¢popma oOyueHHs ¢bopma dopma
o0Oy4deHus o0OyueHus
B T.4.1IO
CeMECTDAM Bceero Bcero
Buner pabot P
o o o
Bcero 5 5 3
@] (&) [P}
= = =
Q [0} Q
o (&) (&)
(9\] AN (9\]
OO6mast Tpy10EMKOCTH
JUCIUIUIMHEI, 3a4.€]./9acOB, 5/180 5/180 5/180 -
B TOM YHCJIE:
KonrtaktHas paboTa, 4acoB: 82 82 18 -
- JIEKIIUU 32 32 8 -




- IPaKTUIECKUE
(ceMuHApCKUE) 3aHATHS

- 1abopaTopHbIe padOTHI 50 50 10 -
CamocrodrenbHas paboTa, 71 71 162 i
4acoB

KonTtposb, yacoB 27 27 - -

Bun npomexyroqnon

aTTecTalH (324ET, SK3aMeH) 9K3aMEH 9K3aMEH JK3aMeH -

4. Coaepxanue JTUCHHUIINHBI
4.1. Pa3ienbl JMCUUIIMHBI M BU/IbI 3aHATHH (TeMATHYECKHUIl IJIaH).
13‘;21 Pa3pes qpucuuninHbi(Tema) JI 113 JIP CPC
Ounas popma 00yueHus

Monynsb 1. «KMexaHuka» 8 - 14 18
Monyns 2. «MonexyssipHas pu3uKa 1 TepMOTUHAMUKA. 8 i 12 18
MexaHHKa JKUJKOCTEH U Ta30B»

Monynsb 3. «Onekrpocraruka. [I0CTOSAHHBIN 3JIEKTPUUECKUIA TOK. 5 i 12 18
DIEKTPUYECTBO U MAarHETU3M»

Monyinb 4. «Onrrka. AToMHasI 1 siiepHasi (PrU3HKa) 8 - 12 17
Bcero 32 - 50 71

3aounas ¢popma 00yueHusn
Monyinsb 1. «MexaHuka» 2 - 4 42
Monaynsb 2. «MonekysspHas Gpu3rka U TepMOJIUHAMUKA. 2 i 5 42
MexaHuKa JKUJIKOCTEH U Ta30B»
Monynb 3. «Onektpoctatuka. [I0CTOSHHBIN AIIEKTPUUECKUI TOK. 5 i 2 42
DIEKTPUUECTBO U MAarHETU3M»
Monyib 4. «Onrtrka. ATOMHasI U siiepHast (pU3HMKay 2 - 2 36
Bcero 8 - 10 162
OuHo-3a0uHas popma o0yueHHs ‘ ‘ |

4.2. ConepxaHue pa3ieioB y4eOHOM AUCHUTIIMHBI

Moayas 1. «KMexanuka»

Tema 1. Mexanuveckoe IBHKEHHE MATEPHAJIbHOI TOYKHU U TBEPAOIo TeJia.

Cucrema otcuéra. [IpocTpancTBo, BpeMs ABrkeHne. MaTepuanbHas Touka. AOGCONIOTHO TBEPOE
teno. [lapameTrpsl nBMXEHHS (paglyC-BEKTOp, NEPEMEIICHHE, CKOPOCThb, YyCKopeHwme). I[lpuHmmmn
OoTHOcUTENbHOCTH ['anmunes. CBolcTBa MNPOCTPAaHCTBA M BPEMEHUM B MHEPLUUATBHBIX CHCTEMAX.
[IpssMonuHeHOE U KpUBOJIMHEWHOE ABMkeHue. Tpaekropus. KnHemaTrnka mocTynareabHOro JBUKEHUS.

Tema 2. /InHaMHUKa NOCTYNATEJIbHOI0 ABHKEHUSI MAaTEPHAJIbHONH TOYKH M TBEpPAOro TeJja.
3aK0H COXpaHEHHUSI UMITYJIbCA.

Junamuka mnocrynateiabHoro nprkenus. Cuina, Macca. 3akoHbl HbroTOoHa. 3aKOH COXpaHEHUSs
HMIyJIbCAa W €ro CBA3b C OJHOPOJHOCTHIO mpocTpaHcTBa. Heynpyruii ymap. @yHaameHTalbHbIE
B3aWMOJICVCTBHUS U CUJIbl. PeakTHBHOE NBH)KEHUE.

Tema 3. Cuiibl B MEXaHHKE.

KoncepBarupable cucteMbl. Cuiia TSKecTH. 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
nagenus. Padota cuitbl Tspkectn. KocMudeckue CKopocTH.

Cuia ynpyroctu. Cuna tpenust. Buabl TpeHust. 3aBUCUMOCTD CHIIBI TPEHUS OT CKOPOCTH JIBHXKCHUS
u napyrux ¢pakropoB. Heunepruanbuble cuctembl orcyera. Cuilbl WHEPUMH TpPU KPUBOJIMHEHHOM



nBokeHUH. LleHTpoOeskHbIe cribl HHepLUHU U cuiibl Koprosrca Bo Bpalaromuxcs cucreMax 0TcueTa U ux
IIPOSIBJIEHUE Ha 3eMIIE.

Tema 4. PaGora u 3Heprusi. 3aKoH COXpaHEeHUs JHEPTHH.

DHeprusi Kak yHHMBEpCaJbHas Mepa pa3jiuyHbIX (OpM IBMKEHUS U B3aUMOJCHCTBHS MaTEpUU.
PaboTh! cuitbl U ee BeIpakeHUe yepe3 KpUBOJUHEHHbIM nHTerpain. Kunernueckas sHeprus MexaHU4ecKoi
CHCTEMBl W €€ CBs3b C paboTOH CWJI, NPWIOKEHHBIX K cucreme. l[lome kak Qopma Mmatepuw,
OCYILLIECTBIISIONIAs CHJIOBOE B3aUMOJEHCTBUE MEXIy 4YacTHUIaMK BemlecTBa. lloTeHiuanbHas sHepruu
MAaTEepHAIIbHON TOYKH BO BHEIIHEM CHJIOBOM IIOJIE€ U €€ CBA3b C CWJIOW, AEHCTBYIOLIEH HA MAaTEPUAIbHYIO
Touky. [loTeHManbHas 3Heprus cucTeMbl. YNIpyruil ynap. Heprus ynpyro 1epopMHUpOBaHHOTO Teaa U
IPaBUTALMOHHOIO B3aUMOJECHCTBUS Tell. 3aKOH COXPAaHEHUS MEXaHUYECKOHW SHEPruu U €ro CBs3b C
OJHOPOJHOCTbIO BPEMEHHM. 3aKOH COXPAaHEHMs W MPEBpallleHHs DSHEPruM Kak IpOsIBICHHUE
HEYHMUYTOKMMOCTH MaTEpUU U €€ JBHKeHUS. [Ipumepbl npuMeHeHUs 3aKOHOB COXPAaHEHUS! UMITyJbca U
SHEPIUH.

Tema 5. /luHaMuKa BpalIaTeJIbHOI0 ABHKeHHUsI. 3AKOH COXPaHEHHs MOMEHTAa UMILYJIbCA.

MoOMEHT CuJIbl 1 MOMEHT MMITYJIbCA MEXaHHYECKOH CHUCTeMbl OTHOCUTEIBHO TOUKHU (IIOJHOCA) U
OTHOCHUTEJIbHO HENOJBUXHOW Ocu. MOMEHT MHEpLUHU TBEPAOrO TejJa OTHOCUTEIBHO OCH. YpaBHEHHE
JUHAMUKU BpalaTeIbHOIO JBHKEHMS TBEPJOTO TeJla OTHOCHUTEIBHO HEMOJBMXKHON ocu. Kunertnueckas
SHEPrusl BPALIAOLIErocsl Teja. 3aKOH COXPaHEHHs MOMEHTA HUMITYJIbCAa U €ro CBSA3b C U30TPOMHOCTHIO
IIPOCTPAHCTBA.

Tema 6. FapmoHuyeckne KoJieOaHUS.

Masrtauku. JuddepeHunanbiple M KUHEMaTHUeCKUe YypaBHEeHUs Kosebanuid. Ilapamerpsl
konebanuii. CBoOomHble KoneOanus. CKOpOCTh, YCKOPEHHE M JHEPrusi KoJeOaTeIbHOTO JIBHKCHHUS.
Crnoxenue kosnebanuil. 3atyxaromue kosebanus. JudpdepeHuunanbHoe U KMHEMaTUYECKOE ypaBHEHHS
konebanuid. Ilapamerper konebanmii. Jlekpement 3aryxanus. Kosddunment 3atyxanus. Bpewms
penakcanuu. Anepuoauueckue Kosiebanus. BeiHyxneHHble koneOanus. [lapaMeTpbl BBIHYXIEHHBIX
koseOanuil. Pezonanc. ABTokonedaHus.

Tema 7. BosiHOBBIE IPOLIECCHI.

Bonnbl, Mexanu3m ux obpazoBanud. [IpogosibHBIE W MOMEpPEYHbIE BOJIHBI. YpaBHEHHE OeryIeit
BOJIHBI. J[nMHA BOJMHBI M BOJHOBOE uyMcio. llpuHnumn cynepnosunuu BojH. KorepeHTHbIE BOJIHBIL.
NuTtepdepennus BosH. CTosuME BOJIHBL. Y PaBHEHHUE CTOSIUEH BOJIHBI.

Tema 8. OCHOBBI AKYCTHKH.

AKycTu4ecKre BOJHBI, UX XapakTepucTuku. Dddext Jlomnepa. 3ByK M €ro XapakTepUCTHKH.
WHbpa3Byk U yabTpa3ByK B IPUPOJIE.

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

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

Xapakrepuctuku kuakocred. IloBepxHocTHoe HaTskeHwe. CwmaumBanue. Kpaesoin  yrod.
Menucku. Kanumsipasiid 3¢ exr.

Tema 10. Moaekyasipuasi pusuka.

[Ipenmer monekynsapHoi ¢(usuku. OCHOBHOE YypaBHEHHME MOJIEKYJISIPHO-KHMHETUYECKOW TEOpUU
UJEABHBIX Ta30B. MOJIEKyIsIpHO-KNHETHYECKAs] MHTEepIpeTalus TemnepaTypsl. CpeaHssi KHHETHYECKas
SHEpPrUsl MOJEKYJbl. 3aKOH PaBHOMEPHOIO pacHpeleIeHHs SHEepruil Mo cTeneHsM cBOOOIbl. 3aKOH
MakcBernia o pacnpeneneHinl MoJIeKy rasza no ckopoctsaM. OnsiT Hltepna. bapomerpuueckas Gpopmyna.
Pacnipenenenne bonbimana. CpeaHee 4HCIO CTOJKHOBEHHUH M CpeAHsisl JUIMHA CBOOOJHOTrO mMpoberna
MOJIEKYJI.

Tema 11. BaakHocTh BO3ayXa.

BnaxnocTts Bo3yxa. Touka pocel. MeTObI M3MEPEHMSI BIAXKHOCTH BO3/1yXa. BiausHue BIaXXHOCTH
Ha OMOJIOrMYECKHEe U MEXaHUYECKUE OOBEKTHI.

Tema 12. SIBjieHus1 nepeHoca.

['paguent ¢pusnueckoii BenuuuHsbl. uddysus, 3akon @uka. BuyTpennee tpenue, 3akon HeloToHa.
TermonpoBonHOCTh. 3akoH @ypbe. OOLIast XapaKTepUCTHKA SBICHHUN EpeHoca.

Tema 13. TepMoanHaMuKa pAaBHOBECHBIX COCTOSIHUM.



PabGoTta raza mo wu3MeHeHHIO 00bEMa. BHYTpeHHss1 »HEprus TEPMOAMHAMUYECKON CHCTEMBI.
IlepBblii 3aKOH TEPMOAMHAMUKH, €70 IPUMEHEHUE K H3ompoleccaM. TermnoéMKocTh uaeanpHoro raza Cp
nu (. PabGora raza B pasHbIX H30mporeccax. Anmadathyeckuii mporecc. YpaBHeHue Ilyaccona.
HanpasnenHocTs npoueccoB B pupoje. Bropoil 3akoH TEpMOAMHAMUKH.

Tema 14. TepMoanHaMuKa HeOOPATUMBIX IIPOLECCOB.

OO6patumsrii u HeoOpaTumblii iporieccel. Lukin Kapro. KITJ[ nukia Kapao. ®usudeckas mpuanHa
HEOoOpaTUMOCTh IPOLIECCOB MPHUPOAbL. DHTporus U e€ ¢uznueckuid cmpici. [IpuHIMO Bo3pacTaHus
SHTPOIUH.

MO)Iy.]'Ib 3. ((3JICKTp()CTaTI/IKa. IlocTOSIHHBIH 3ﬂeKTpI/I‘lGCKI/Iﬁ TOK. 3J’[eKTpI/I'{eCTBO Hu
Mar"dHeTu3sm»

Tema 15. DuexkTpocTraTnka.

3akoH Kynona. Dnexrpuueckoe nose. Hanpsox€HnocTs anexrpudeckoro nonst. HanpsskéHHocTs
noyist ToueyHoro 3apsna. [lpuHuun cynepriozunum 35ekTp. nojieil. Teopema Octporpaackoro-I'aycca.
Paborta B snextp. mose. IloreHnman, pasHOCTh moTeHUMANoB. L{upKymsiuus BekTOpa HanpsLDKEHHOCTH
anekTp. noss. CBOOOAHBIE W CBSI3HBIE 3apsiibl. THUIBI JUAJIEKTPUKOB. DJIEKTPUUECKUH JUIOJb, €ro
IIOBEJICHUE B JIEKTPUYECKOM Ioiie. Bekrop nonspuzannn. Hanpsyk€HHOCTB 3JIEKTp. MO B IUIJIEKTPHUKE.
[Tpe3037eKTPUYECKU U AIIEKTPO-CTPUKIMOHHBIA 3¢ dexTrl. Pacnpenenenue 3apsgoB B NPOBOJIHUKE.
IToBepxHOCTHAS IIIOTHOCTB 3apsia. DIEKTPOEMKOCTh. KOHIEHCATOPBI, CUCTEMBI KOHAEHCATOPOB. DHEPIUs
CUCTEMBI JIEKTP. 3apsA10B, 3apsyKEHHOTO IIPOBOJHUKA. DHEPrusl KOHIEHcaTopa, €€ 00bEMHAs! INIOTHOCTD.

Tema 16. IlocTOAHHBI TOK.

DNEeKTpUUECKU TOK M €ro xapaktepucTtuku. Cuia U IVOTHOCTh TOKa. [laneHue HanpspkeHus u
NEKTPOABIIKYIIAsA chia. 3akoH Oma. DJEKTpONPOBOIHOCTb, JJIEKTPUYECKOE CONPOTUBIICHHE. 3aKOH
Jxoyns-Jlenna. 3akon Oma u JIxoyns-Jlenna B muddepennuansaoit popme. Hocurenn 3nekTpuaeckoro
3apsaga. [IBuokKeHHe HOCUTENEH MOJ JAEeHCTBUEM 3JIeKTpudecKkoro noiis. IloasuxHOCTs HOCHTENEH. 3aKOH
Owma u [Ixxoyns-JIeHna kak cieACcTBHE KJIIACCUYECKOW TEOPUH 3JIEKTPOIIPOBOIUMOCTH.

Tema 17. Marnern3m. MarHuTHoe moJie ¥ €ro XapaKTepUCTHKH.

MartepuanbHOCTh MAarHUTHOTO MOJIsA. JleficTBME MarHUTHOIO MOJIs Ha MPOBOJAHMK C TOKOM. 3aKOH
Awmnepa. MaruutHas uHAYKUMs. MarHutHele cuioBble JuHUU. 3akoH buo-Casapa-Jlamiaca u ero
MIPUMEHEHHE JJIsl pacyéTa MarHUTHBIX MOJEH MPSIMOJIMHEMHOro M KOJbIEBOro TOKOB. Hampsk€HHOCTH
MarHMTHOIO NOJIs. J[BHKEHHE 3apsyKEHHBIX 4acTUL B MarHuTHoM nose. Cuna Jlopenna.

Tema 18. DnexkrpomarnutHasi HMHAYKIUsE. CaMOMHAYKIUS.

CaMoMHIOYKIMS M B3auUMOMHAYKIHA. OCHOBHOM 3aKOH JJIEKTPOMAarHUTHOM MHAYKLIUH. 3aKOH
®dapanesi, nmpaBwio JIeHma. DNEKTPOHHBIA MEXaHU3M DJIEKTPOMArHUTHOW MHIYKIIMWA. MarHUTHBIN MOTOK.
WHyKTUBHOCTB. DHEPrusi MarHUTHOT'O MOJIsl, 00bEMHAS TNIOTHOCTh YHEPTHH.

Tema 19. DileKTPOMArHUTHBIE KOJIEOAHHUS U BOJIHBI.

Konebanuss B anekrtpuueckoM KoHType. uddepeHunanbHoe M KHUHETHUECKOE YpaBHEHMS.
[Tapamerpsr konebanuii. CBoOomHBIE KoyieOaHus. CioxeHue KojeOaHWil. 3aryxaromuye KojieOaHus B
3JIEKTPOMArHUTHOM KoHType. JuddepennnansHoe 1 KuHETUYECKOe ypaBHEeHUs konebanuid. [TapameTpsr
koneOanuil. JlekpemeHnT 3aryxanus. KoopdunueHnt 3aryxaHus. Anepuogudyeckue KoyieOaHHs.
Brinyxnennsie konebanus. Pezonanc. ABTokonebanus. OTKpBITHIM 3eKTprueckuil KoHTyp. Bubparop.
DneKTpoMarHuTHeIe KojeOaHus, ux xapakrepuctuka. [lokazarens npenomnenus. [Ipunnun Irolirenca.
[IIxana 371eKTPOMAarHUTHBIX BOJIH.

Tema 20. OcHoBbI 251eKTPpOHMKH. I10/ynIPOBOAHNKOBBIE IPUOOPBI.

Bunel sanementapubsix amuccuii. Paborta BbIxosaa snekTpoHa. TepMoaekTpuieckas SMUCCUS U e€
3aKOHBI. JJeKTpUyecKuil paspsia B razax. Ilunu-addexr. DnexrpoBakyymubie npubopsl. KoHTakTHbIE
aBneHus. TepmoanekTpoaskyas cuina u 3¢ ekt Iensthe. P-n nepexon. [omynpoBoAHUKOBBINA AMOA U
TproJ. OCHOBBI MUKPOAJIEKTPOHUKH.

Monyas 4. «OnTuka. ATOMHas U siepHast Gu3nKa»

Tema 21. OnTuka. BosiHOBbIE onITUYECKHE SIBJIEHUS. 3AKOHBI T€OMETPHYECKOM ONTHKH.



3aKoHBI OTpaKEHUS U pejioMiieHust cBeTa. [loHoe BHyTpeHHee oTpaxeHue. OObsICHEHHE 3aKOHOB
TE€OMETPUUYECKON ONTHKHU C MoMmolnsio mpuHiuna [roiirenca. Marepdepenius BomaH. MHTEpdepeHmus
cBeTa, €€ ocoOeHHOCTH. MeToj MoiMydeHHs] KOTepEeHTHBIX HCTOYHMKOB cBeTa. [IpumeHeHue sBieHuUs
uHTepdepenn cBeta. Audpakuus BoiH, e€ 00bsicHeHHEe ¢ moMonibio npuHuuna [roirenca. [Tpunmun
['totirenca-®penens. udpakunonHas pemérka, e€ npuMeHeHue. B3anmonelicTBie CBeTa ¢ BEIIECTBOM.
[Tonapuzanus csera. JlBoliHoe myuenpenomieHue. 3akoH Maioca. Ilonsgpusanus npu oTpakeHUM U
MIPEJIOMJICHUN CBETA Ha I'PaHUIIEe BYX AUAJIeKTpuKoB. [Ipn3ma Hukons. SIBnenue BpamieHus mIOCKOCTH
konebanuid. [lucmepcus cBera. HopmanpHas W aHopManbHas aucrepcus. [lMcriepcHOHHBIA aHau3.
[Tornomenue cBeta. 3akon byrepa-Jlambepra. KoaddunueHT mornomnieHus.

Tema 22. KopnyckyJisipHble CBOMCTBA 3/ 1eKTPOMArHUTHBIX BOJIH. KBaHTOBasi onTHKa.

OcoOenHocTH TemyIoBOoro usnyudeHusi. Moxenb aOcomoTHO yépHoro Ttena. 3akoH Kupxroda.
Pacnipenenenne sHepruu B crekTpe abconoTHO uépHoro tena. 3akonel Ctedana-bonbimMana u Buna.
['unoresa [Tnanka. OnTudeckas nmupomeTpus. 3aKoH BHemHero ¢otodddekrra. YpaBHeHHe DHUHINTEHHA
s BHemHero  (otoaddexra. OObsicHeHHEe 3akoHOB (oTodPdexTa ¢ TMOMOLIBI0 KBAHTOBBIX
npencraBieHuii o ceere. [Ipumenenue goroaddexra. OnbiTol Jlebenera. JlaBnenue csera. KBantoBoe
oOBsICHEHUE JNaBieHUs cBeTa. KBaHTOBOE OOBACHEHHE MaBieHUS CBeTa. KopmycKyIsipHO-BOJHOBOM
Ny aJli3M.

Tema 23. ®u3znka aTOMOB, M0OJIEKYJI U TBEPAOI0 TeJia.

JluneliuaTple CHEKTPbl KaK KJIKOY K CTPOEHUIO aroMa. 3aKOHOMEPHOCTH B CIIEKTPE aTOMapHOro
Bojopona. [lmanerapnas wmopgenbs aroma. Iloctymarel bopa. Pamuycsl cranuoHapHbIX —OpOMT.
DHepreTU4ecKuil crekTp aroma Bogopoaa. [lpupoaa cnekrpanbHbIX JUHUNA. MHOT03JE€KTPOHHBIE aTOMBI.
I'maBHOE, OpOUTAIbHOE U MAarHUTHOE KBaHTOBbIE uncia. CruH 35ekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.
[Ipunuun Ilaynu u pacnpeznesieHHe 3JEKTPOHOB IO CTAMOHAPHBIM COCTOSHUAM. CHEKTpbl aTOMOB U
Mouiekyn. CtpykTypa TBEpAbIX Tes. Cuia cBsi3W 4yacTull B TBEPAbIX TenaxX. Kpucrtamnmueckue pemérku.
JledexTrl cTpyKTypbl. Mexanuueckue cBoiicTBa TBEPAbIX Tenl. [ledopmarus. 3akon ['yka. Pacuér momyns
yopyroctu. Teopernueckass U peanbHas MPOYHOCTb TBEPABIX Tel. TersoBble CBOMCTBA TBEPABIX TEIN:
TEII0OEMKOCTb, TEIJIOBOE PACIIUPEHUE, TEIIONPOBOJHOCTD.

Tema 24. SInepHas ¢pusuka.

Pa3smepsl u cocras saep. HykinoHnsl. 3apsnoBoe u MaccoBoe uncia. M3oromnsl. B3aumoneiicteue
HYKJIOHOB. DHeprus cBsi3u. JlepekT Macchl. AKTHBHOCTb, TTOCTOSIHHAS pacriaja, Mepuoj] Mmojaypacrasa.
Anbda-uznyyeHue, ero npupoja u XxapakTepucTHKH. B3aumoseiicTBue ¢ BemecTBoM. 3alura oT JecTBus
n3JIy4eHus. bera-usiydyeHue, ero npupoja u xapakrepuctuku. [Ipasuio cmemenus. Bzanmonencreue ¢
BEUIECTBOM. 3alllUTa OT ACUCTBHS W3Iy4deHMs. [amMma-u3IydeHHe, €ro NpUpoJa U XapaKTEPUCTHUKH.
B3aunmopeiicTBre ¢ BemecTBOM. 3aniuTa OT AeUCTBUS u3nydeHuss. HeMTpoHHoe u3iydeHue, ero mpupojaa
U XapakTEpUCTUKH. B3aumozeiicTBue ¢ BelecTBOM. 3aliuTa OT ACUCTBHS M3iydeHus. VckyccTBeHHas
pPavoaKTUBHOCTD. JleneHne TsHKENBIX siep, KodhUIMEHT pa3MHOXKEHHsI HEUTpoHOB. LlenHas peakius.
Kputnueckas macca. Pacuér BennmuuHbl 3HEpruM AenieHus sapa. M3oronsl, ux ucnoias3oBanue. Peakuun
TEPMOSIEPHOTO CUHTE3a. DJIEMEHTapHbIE YACTHIIBI.

4.3. IlepeyeHb TeM JeKUui

O0BéM, u
Ne opMa 00y4YeHHUs
Tema nexnun ¢ y
/1 OYHO-
Oo4yHasg | 3a04Has
3a04Has
Mopayas 1. «Mexanuka» 8 2 -
1 Tema 1. Mexanuueckoe ABMKEHHE MaTepUATbHON TOYKU U 1 05 -
" | TBepmoro Tena. '
5 Tewma 2. /lunamuka OCTyNaTeIbHOTO IBHYKEHUS MaTepHATbHOM 1 05 -

TOYKH U TBEPJIOTO TeNa. 3aKOH COXPAHEHUS HMITYJIbCa.
3. | Tema 3. Cunbl B MEXaHUKE 1 0,5 -
4. | Tema 4. PaboTa u sHeprusi. 3aKOH COXpaHEHHSI YHEPTUU. 1 0,5 -




Tema 5. /lunamuka BpamaTeIbHOIO ABM)KEHUA. 3aKOH COXPAHEHHUS

> MOMEHTa UMITYJIbCa. . )
6. | Tema 6. 'apmMoHnyeckue KojgeOaHus 1 - -
7. | Tema 7. BoaHOBBIE POIECCHI 1 - -
8. | Tema 8. OCHOBBI aKyCTUKHU 1 - -
Monayab 2. «Mexanuka kuakocTeil u razo. Mosekyasipaas puzuka 8 2 -
U TEPMOJIMHAMHKAY
9. | Tema 9. 'mnponuaamuka. 3aKOHBI MEXaHUKH JKHJIKOCTEH U Ta30B. 2 0,5 -
10. | Tema 10. MonekynspHas usuka. 2 0,5 -
11.| Tema 11. BnaxxHOCTh BO3/yXA. 1 0,5 -
12.| Tema 12. SIBneHus nepeHoca. 1 0,5 -
13.| Tema 13. TepmouHaMKKa paBHOBECHBIX COCTOSTHUH. 1 - -
14.| Tema 14. TepmonuHamMHKa HEOOPATUMBIX MTPOIIECCOB 1 - -
Moayab 3. «aexktpocrtaTuka. IloCcTOSIHHBIH 3JIEKTPUYECKHH TOK. 8 5 -
DJIEeKTPUYECTBO U MATHETU3M»
15. | Tema 15. DnexrpocTaTuka. 2 0,5 -
16. | Tema 16. IlocTosiHHBIH TOK. 2 0,5 -
17.| Tema 17. Maraetusm. MarauTHOE IOJI€ U €ro XapaKTEPUCTUKHU. 1 0,5 -
18.| Tema 18. DnekTpoMarauTHas UHIAYKIUsS. CaMOMHITYKITHSI. 1 0,5 -
19.| Tema 19. DnekTpoMarHuTHbIE KOJI€OAHUS U BOJIHBI. 1 - -
20. | Tema 20. OcHOBBI 251eKTPOHUKH. [10JTyITIPOBOAHUKOBBIE TPUOOPBHI. 1 - -
Moayab 4. «OnTuka. AToMHasi M sijiepHasi GU3UKa) 8 2 -
21, Tema 21. OHTHUKa. BonHoBbIe onTHYECKHE SIBICHUS. 3aKOHBI 2 0.5 -
reOMETPHUYECKON ONTHKH.
29 Tema 22. KopryckyisipHble CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH. 05 -
" [KBaHTOBasI ONITHKA. '
23. | Tema 23. ®u3nka aTOMOB, MOJIEKYJI M TBEPJIOTO TelNa. 2 0,5 -
24.| Tema 24. Snepnas pusuka. 2 0,5 -
Bcero 32 8 -
4.4. IlepeyeHb TeM NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHIA
He npenycMoTpeHs!.
4.5. IlepeyeHnn Tem J1a00PaTOPHBIX padoT.
O0BéM, u
Ne Tewma maGopatopHoit paboTHI (opwa 0byuenma
n/n OYHO-
OuHas | 3a0uHas | . oo
Moayas 1. «Mexanuka» 14 4 -
1 Tema 1. Mexannueckoe ABMKEHNE MaTEPUAIbHON TOUKU U 2 0.5 -
TBEPJIOTO Tela.
5 Tewma 2. /luHaMuKa NOCTYIIATEIbHOTO ABUKEHUS MaTEPUAIBHON 5 05 -
' | TOYKH M TBEpJOro Tesa. 3aKOH COXPaHEHUs UMITYJIbCa. ’
3. | Tema 3. Cuibl B MEXaHUKE 2 0,5 -
4. | Tema 4. Pabota u sHeprusi. 3aKOH COXpaHEHUS YHEPTUH. 2 0,5 -
5 Tema 5. Jlunamuka BpamateabHOT0 JBUKECHHSI. 3aKOH COXPaHEHHSI 9 05 -
MOMEHTa UMITYJIbCA.
6. | Tema 6. l'apmMoHMUECcKHE KOIEOaHUS 2 0,5 -
7. | Tema 7. BomHOBBIE ITPOIECCHI 1 0,5 -




8. ‘ Tema 8. OCHOBBI aKyCTHKH 1 0,5 -
Mopnyas 2. «Mexannka ;kuakocTei 1 razoB. Mosekyasipaas pusnka 12 5 -
U TEPMOJAMHAMH KA

9. | Tema 9. 'mnpoarHamuka. 3aKOHBI MEXaHUKH JKUKOCTEH U Ta30B. 2 0,5 -

10. | Tema 10. MonekynspHas pusnka. 2 0,5 -

11.| Tema 11. BraxxHocTh BO31IyXA. 2 0,5 -

12.| Tema 12. SIBnenus nmepeHoca. 2 0,5 -
13.| Tewma 13. TepmoarHaMuKa paBHOBECHBIX COCTOSHUIA. 2 - -
14.| Tewma 14. TepmoarHaMHKa HEOOPATUMBIX MPOLIECCOB 2 - -
Moayab 3. «uaekrpocratuka. IIoCTOSIHHBIN 3JIEKTPUYECKHH TOK. 12 2 -
DJIeKTPHYECTBO M MATHETH3M

15.| Tema 15. DnexkTpocTaruka. 2 0,5 -

16.| Tema 16. TlocTosiHHBIH TOK. 2 0,5 -

17.| Tema 17. Marnetusm. MarHuTHOE MOJIE ¥ €70 XapaKTEPUCTUKH. 2 0,5 -

18. | Tema 18. DnekTpoMaruuTHas UHAYKIHS. CaMOMHAYKIUS. 2 0,5 -

19.| Tema 19. DnexTpoMarHuTHBIE KOJIEOAHUS U BOJIHBI. 2 - -

20. | Tema 20. OcHOBBI 21eKTpOHUKU. [lomynpoBoHUKOBBIE TPHOOPEI. 2 - -
Moayasb 4. «OnTuka. ATOMHas M sjiepHas GU3nKa» 12 2 -

21, Tewma 21. OHTI/EKa. BosHoBBIE OnTHYECKHE SIBICHUS. 3aKOHBI 3 05 -

reOMETPUUYECKOMN ONTUKH. ’

29 Tewma 22. KopnyckyJisipHbIE CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH. 3 05 -

" KBaHTOBas ONTHKA. ’
23. | Tema 23. ®uszuka aTOMOB, MOJIEKYJI U TBEPJIOTO TEJa. 3 0,5 -
24. | Tema 24. SinepHas pusuka. 3 0,5 -
Bcero 50 10 -

4.6. Buabl camMOCTOAITEIbHOW PpPaldOTHI CTYICHTOB M IMepedYeHb Y4YeOHO-METOAMYeCKOro
o0ecrnedyeHus 1Jisl CAMOCTOATEIbHOM paboThl 00y4arOIUXCs

4.6.1. TloaroroBka K ayIMTOPHBIM 3aHATHUAM

ITonroroBka oOywaromuxcs K ayAUTOPHBIM 3aHATUSAM COCTOMT M3 IMOJITOTOBKH K JIEKLUSAM U
MOJITOTOBKH K JTA00OPATOPHBIM 3aHSATHSIM U IPOBOUTCS B YaChl CAMOCTOSATEIBHOM paboTHI.

ITonroToBka K JIEKIMH BKIIFOYAET B ce0sl MpOopabOTKy U yCBOCHHE MaTepHalia MpeablIyIuX JeKIHUH,
a TaKKe CaMOCTOATEIbHOE N3YUEHHE TEX BOMPOCOB, KOTOPHIE BBIHOCITCSI HA CAMOCTOSATENBHOE N3YUECHHUE.
Ota paboTa J0KHA BECTHCH C KOHCIIEKTOM JIEKIUI U yUeOHUKOM, B pe3yJIbTaTe KOHCIEKT JIEKIUI TOKEH
YTOYHATHCS U yIITyOnsThes. Bo3HMKaroMme BOmpockl HEOOXO0IMMO 3aIUChIBATh, YTOOBI 33/1aTh UX JIEKTOPY.
Takas perynspHas paboTa IOMOXeT CTYACHTY aKTUBHO OCBaMBaTh HOBBIM MaTepHall Ha JIEKIHIX.

[TonroToBka K J1a0OpPaTOPHBIM 3aHITHSM BKIIOYAeT B ceOsl MOJATOTOBKY OTYETA 1O BBHIMTOJHEHHOU
nabopaTopHoil paboTe M MOJATrOTOBKA K BBIIOJIHEHHUIO ClieAylomiel abopaTtopHoil paboTsl. OTYETH 1O
71a0b0paTOpHBIM paboTaM JTOJKHBI OQOPMIIATHCS B OTJENIBHON TE€Tpaau MO J1abopaTOPHOMY MPAKTUKYMY,
IpU 3TOM JJIs KaXa0i paboThl HEOOXOJUMO YKa3aTh €€ Has3BaHue, Iefib paboThl, AaTy MpPOBEIEHUs
W3MEpEeHUH, 3ammcath pe3yJbTaThl W3MEPEHUH B TaONUIIBI, MPOBECTH COOTBETCTBYIONIIYIO O00pabOTKY
pe3yJabTaTOB MPSMBIX M KOCBEHHBIX HM3MEpPEHMi, 3amucaTh OTBEThl. B KOHIE Kakaol jabopaTOpHOM
paboTHI MPUBOATCS KOHTPOJIBHBIE BOITPOCHI, HA KOTOPBIE CTYJCHTHI JOJDKHBI JaTh MTUCHhMEHHBIE OTBETHI B
cBoelt Terpaau. [ modydeHus 3adera 1o J1abopaTopHOi paboTe CTYIEHT JOJKEH:

— Hay4HUTbCsl paboTaTh ¢ MpudbopamMu U 000pyAOBaHHUEM, HCIOIb3YEMBIM B JAHHOM J1abOpaTOPHOM
pabore;

— MIPOBECTH NMPABHIILHO U3MEPEHUs U 00pabOTKY pPe3yIbTaTOB ITUX U3MEPEHMUIA;

— 0(OpMUTH OTUET IO JaHHOH paboTe B CBOEH TeTpaau Uit 1a00paTOPHBIX paboT;



— YSCHUTHb TEOPETHYECKUIl MaTepuan Mo Hu3ydyaeMoil B pabore TeMe B 00beMe OTBETOB Ha

KOHTPOJIbHBIC BOITPOCHI.

4.6.2. IlepevyeHb TeM KypcOBBIX padoT (IPOEKTOB)
KypcoBsie paboThl (IpOEKTHI) HE MPEyCMOTPEHBI.

4.6.3. TlepeueHb TeM pepepaToB, pacueTHO-rTpaguuecKuX pador

Tema pedepara, pacueTHO-TpaPUIECKUX padOT | JIp.

1. |Mexanuka. MonekymsipHas pu3nKa U TepPMOJIUHAMHUKA.

2. 3HeKTp0CTaTI/IKa W IOCTOSIHHBIN TOK. SHGKTpOMarHeTI/ISM. Ontuka. ®u3nka aTOMHOTO sapa.

4.6.4. TlepeyeHb TeM U y4eOHO-MeTOUYECKOT0 o0ecneyeHus 1JI CAMOCTOSTEIbHOI padoThl

o0yuawuuxcst
O0BéM, u
Ne . Y4ebHo-MeToIuuecKoe (opma 0byuenus
1/ Tema caMOCTOSATETHHON PAOOTHI OYHO-
I obecrnieueHue O4Ha|3a04HA| .
s s
s
Moayasb 1. «MexaHukay» Kann K. b. Kypc obmeit 18 42 -
1 Tema 1. MexaHn4YeCcKO€ IBH)KECHHE ¢u3uku : yaueOHoe nocodue / K. 4 6 -
‘| MaTepuanbHOM TOYKH M TBEPJOTO TEla. b. Kann. — Mocksa : KYPC :
Tema 2. luHaMHKa MOCTYNATEIBHOTO NH®PA-M, 2022. — 368 c. - s
5 | ABHMKCHHS MaTEPHAILHON TOUKH M ISBN 978-5-905554-47-6. - 5 6
"| TBepaOro Tena. 3aKOH COXpPaHEHUS Texcr : snexrponnsi. - URL:
UMIYJIbCA. https://znanium.ru/catalog/prod
3.| Tema 3. Cuibel B MEXaHHUKE uct/1094750 (nara obpauienus:| 2 6 -
4 | Tema 4. Pabota u sneprus. 3axon 02.09.2024). — Pexum 5 6 -
" | COXpaHEHMs DHEPTHH. AOCTYIIA: MO ITOAITUCKE.
Tema 5. JlmHamMuKa BpamareabHOTO -
5. | ABMKEHHUs. 3aKOH COXPAHEHHSI MOMEHTA 2 6
MMITYJIbCA.
6.| Tema 6. 'apMoHnueckue KojaebaHus 2 4 -
7.| Tema 7. BomHOBBIEC TIpOIIECCHI 2 4 -
8.| Tema 8. OCHOBBI aKYCTHKH 2 4 -
Moayasb 2. «MexaHuKa JKUAKOCTeH 1 Kann K. b. Kypc o61meit -
razos. MoJsekyjasipHasi pu3uka u ¢bu3nky : yauedHOe mocodue / 18 42
TePMOAMHAMHMKAY K. b. Kaun. — Mocksa :
9 Tema 9. 'mppoannamuka. 3aKOHBI KVYPC : UHOPA-M, 2022. — 3 5 -
' | MEXaHUKH )XUJAKOCTEH U ra3os. 368 c. - ISBN 978-5-905554-
10.| Tema 10. Monekynspuas husuka. 47-6. - TeKcT : DIEKTPOHHBIN. -| 3 7 -
11.| Tema 11. BirasxxHOCTh BO3yXa. URL: 3 7 -
12| Tema 12. SBneHus mepeHoca. https://znanium.ru/catalog/prod| 3 7 -
13, Tema 13. Tepmoaunamuka pasHosecupix | UCt/ 1094750 (nata obparenmus: 3 7 -

COCTOSHU.

02.09.2024). — Pexum




14 Tema 14. TepmoauHamMuka HeOOpPAaTUMBIX | JAOCTYHA: MO IMOAIMKUCKE. 3 7 -
POLIECCOB
Moayasb 3. «DaeKTpocTaTHKA. [Toroxux, C. A. ®usuka. -
ITocTOSIHHBII JIEKTPUYECKHI TOK. COopHUK 3a1a4. 18 42
DJIeKTPHYECTBO M MAarHEeTU3M» ONEeKTpOMarHeTusMm,
15.| Tema 15. DaextpocraTuka. KoJIeOaHMS U BOJIHBI, ONITHKA, 3 7 -
16.| Tema 16. IloCTOsSHHBIH TOK. KBAHTOBAA U ANCPHAs Qu3mKa : | 3 7 -
Tema 17. MaruerusMm. MaruutHoe nosue u yaebaoe mocobae / C. A. -
17. IToroxux, C. A. CtpenbLos. - | 3 7
Cr'o XapaKTCpUCTHKH. HoBocubupck : Uzn-so HI'TY,
18 Tema 18. DnexTpoMaruuTHas HHAYKUHUA. | 2020. - 120 c. - ISBN 978-5- 3 7 -
| Camonnnykuus. 7782-4163-3. - Teker :
Tema 19. DnekTpoMarHuTHbIE Kojebanus | SIEKTpoHHbIA. - URL: -
19. 7 BOJIHEL https://znanium.com/catalog/pr | 3 /
oduct/1868904 (nata N
20. Tema 20. OCHOBBI 2JIEKTPOHHKH. obpamenus: 02.09.2024). — 3 7
[TonynpoBOoJHUKOBBIE TPUOOPHI. PesXHM JOCTYTIA: TIO TIO/IIHCKE,
Moayab 4. «Ontuka. Atomuas u sigepHas | Cusyxun [I. B. OOmmii kypc -
17 36
dusuka» ¢usuku: YueOHoe mocodue sy
Tema 21. Ontuka. BonHoBbie ontuueckue | By3oB: B 5 Tomax Tom 2: -
21.| aBneHus. 3aKOHBI TEOMETPUYECKOU TepmoanHaMuka n 5 9
ONTHKH. MOJIEKYJIsIpHast ¢buzuka
Tema 22. KopnyckynspHble cCBOHCTBa Cusyxun JI.B., - 6-¢ u3z., crep. -
22.| 31eKTpOMarHuTHHIX BOJIH. KBaHTOBas -  MockBa OU3SMATIIUT, 4 9
OTITHKA. 2014. - 544 c. ISBN 978-5-
Tema 23. ®usuka aToMOB, MOJIEKYT U 9221-1514-8. -  Tekcr -
23. v | 4 9
TBEPAOro TeJa. 3JIEKTPOHHBIN. - URL.:
https://znanium.com/catalog/pr -
24.| Tema 24. Sinepuas pu3uka. gggzzg&lzo 02.09.202 4)(%[an 4 9
Pexxum tocTyna: mo nmoAmucke.
Bcero 71 | 162 -
4.6.5. Jlpyrue BUABI CAMOCTOATEIbHOM PadoThI CTYAEHTOB
He npenycmotpensl.
4.7. IlepeyeHb TeM U BUIOB 3aHATHH, IPOBOAMMbIX B HHTEPAKTHBHOM ¢opme
Nen/m | Dopma 3aHsATHS Tema 3anaTusa WNHTEpakTUBHBIA METOX O0beM, 4
1. Jlexuus DNeKTpOoCTaTHKA. W HTepakTUBHAS JIEKIUS 2
2. Jlexuus Pa6ora wu osHeprus. 3akoH | UHTepakTuBHAS JeKUUs 2
COXPAHEHHUS SHEPTUHU.

5.

DoHJ OLIEHOYHBIX CpeaACTB AJdA MPOBEACHUSA l'lp()MC)KyTO'-IHOfI aTTeCTallun

ITonHoe onucanue (bOHI[a OIICHOYHBIX CPCIACTB TCKYH_ICI‘/JI )51 HpOMG)KyTO‘lHOfI arTeCTannun
O6yan-OIIII/IXC$I C ICPECUYHEM KOMHeTeHHHfI, OITMCAaHHEM ITOKa3aTelIe u KpUTCPUCB OLICHUBAHUA
KOMHCTCHHI/Iﬁ, IIKaJl OIICHUBAHUW, TUITIOBBIC KOHTPOJILHBIC 3a/IaHUA U METOJUYICCKHUEC MATCPUAJIBL
IMpEACTABJICHEI B (1)OH)Ie OICHOYHBIX CPEACTB I10 )IaHHOfI AUCHUILIMHE B COOTBETCTBYIOIIEM pa3aciic

YMK.




4.6.5. [pyrue BHabl CAMOCTOSITEJIbHON PadOThI CTY/IEHTOB
He npenycmotpensl.

4.7. IlepeyeHb TeM H BHJ0B 3aHATHIi, IPOBOJAMMbIX B HHTEPAKTHBHOMH opme

No NuTepakTuBHBII
®opMma 3aHATUA Tema 3ansaTHs O0bem, u
/0 METOJL
1. | Jlexumst DJIEKTpOCTaTHKA. HNurepakTrBHAS 2
JEeKIUs

5. @OoH/ OLIEHOYHBIX CPECTB /sl MPOBEAeHUsI IPOMEKYTOYHOM aTTecTaAlluU

[TonHoe onucanue ¢GoOHOA OLIEHOYHBIX CPEACTB TEKyILIeH M INPOMEXYTOYHOM aTTecTalu
o0yJaromuxcs ¢ TMepeYHeM KOMIETEHIUH, OMHCaHUEeM IIOKa3aTelied M KPUTEPUEB OLICHUBAHHS
KOMIIETEHIMM, IIKaJd OLEHMBAHUS, TUIOBBIC KOHTPOJIbHBIE 3aJaHUS M METOJUYECKUE MaTepuabl
IIpe/ICTaBJIEHbl B IPUJIOKEHUU 3 JTaHHOU pabouel NporpamMmBbl.

YueOHO-MeTOoAnYECKOe o0ecnmeueHne TUCIUIIINHBI

6.1. Pexomenayemasi JuTepaTypa

6.1.1. OcHoBHas UTEpPATYypa

No 11/ ABTOp, Ha3BaHWE, MECTO M3IAHUS, H3/1aTEIbCTBO, TO/I N3JAHHS, KOJIMIECTBO Koun-Bo 3Kk3.
- CTPaHMI] B OHOJI.
Kann K. b. Kypc obmieii ¢usuku : yuebnoe mocodue / K. b. Kann. —

1 Mocksa: KYPC : UH®PA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. -| DneKTpOHHBII
Texkcr: anextponnsiii. - URL: https://znanium.ru/catalog/product/1094750 pecype
(mata obpamenus: 02.09.2024). — Pexxum gocTymna: 1mo mofimucke.

[Toroxux, C. A. ®uzuka. COopHUK 3a/1a4. DIEKTPOMArHETU3M, KOJICOAHHs
U BOJIHBI, ONITHKA, KBAHTOBAs U sijiepHas ¢pu3uka : yuedHoe nocodue / C. A.

9 [Toroxwux, C. A. CtpenbioB. - HoBocubupck : M3zn-so HI'TY, 2020. - 120 ¢.| DnexTpoHHBIN
- ISBN 978-5-7782-4163-3. - Tekcr : anekTpoHHbIH. - URL: pecypc
https://znanium.com/catalog/product/1868904 (nara obparmeHus:

02.09.2024). — PexxuM 10CTYMA: 110 MOAIUCKE.
CuByxuH /1. B. O6uwmii kype ¢pusuku: YuebHoe nocodue ais By3oB: B 5
tomax Tom 2: Tepmoaunamuka u MojekynspHas pusuka / Cusyxus J.B., -

3 6-e u3n., crep. - MockBa :O@U3MATIINUT, 2014. - 544 c. ISBN 978-5-9221- DnexkTpoHHBIH
1514-8. - Tekcr : anexTponHsbIi. - URL: pecypc
https://znanium.com/catalog/product/470190 (nara oOpareHus:

02.09.2024). — Pexxum 1ocTyna: mo nomuckKe.
Xapynsik B. I'. Kypc ¢usuku : yueOHoe mocobue / B.I'. XaBpyHsk. —
Mocka : MH®PA-M, 2021. — 400 c. — (Bsicmiee oOpasoBanue: S HEKTOHHbL

4 | bakamaBpuat). — DOI 10.12737/762. - ISBN 978-5-16-006395-9. - Tekcr : P
anexktporHsid. - URL: https://znanium.com/catalog/product/1149108 (mata peeype
obpanienusi: 06.06.2024). — Pexxwum qocTymna: mo noAmnucKe.

6.1.2. JlonoJHUTEJIbHAS JIUTEPATYPa
Ne /it ABTOp, Ha3BaHUE, MECTO M3AHUS, U3/1aTEIbCTBO, IO/l U3aHHs, KOJMYECTBO CTPAHHII
1 I'padosckwmii, P.U. Kypc ¢pusuku: yued. mocoodwue. / P.1. I'paboBckwmii — 8-e uzn. crep. - Co.:
' HznarenscrBo "Jlanw", 2005. - 608 c.

2 AxynusH, A. H. UccnenoBanue siBIeHUS 3JEKTPOMAarHUTHONW MHIYKIIMH © y4eOHO-

' METOAMYECKOE TTOCOOHE [l MPOBEACHUS JIAOOPATOPHO-NPAKTUYECKUX paboT 1o ¢usuke Ha




0a3e HHTepaKTUBHOIO JJabopaTtopHoro npakrukyma "Otkpeitas ¢pusuka 1.1" / A. H. AxynusH ;
benl'CXA um. B.A. I'opuna. - Maiickuii : 3n-Bo benl' CXA um. B.4. I'opuna, 2014. - 31 c.
6.1.3. [lepuoanueckue U3TaHusA

He npexycMoTpeHsI.

6.1.4. MeToauuecKkue yKazaHus JJisl 00y4aOIIMXCS 110 OCBOCHUIO THCUUIINHBI

No i/mn ABTOp, Ha3BaHUE, MECTO U3JIaHUsI, U3AATEJIbCTBO, F'OJT M3/IaHUSI, KOJIMYECTBO CTPAHHUIL

1 BonoBuk B.H. ®u3uka. Mexanuka. MeToandeckue ykazaHus JJIsl TOATOTOBKHU K
" |maboparopaomy npaktukymy / B.H. Bonosuk. Jlyranck: 'OY JIHP JIHAY, 2018. — 102 c.
Bomnosuk B.H. ®u3uka. MonekynspHas Gusrka u TepMoarnHaAMUKa. MeToANYeCKUEe YKa3aHHs
2. |ans moaroroBku K laboparopHoMy npakTukymy / B.H. Bonosuk. Jlyranck: 'OY JIHP JIHAY,
2018.
Bonosuk B.H., JluxomanoB A.A. ®u3uka. DJIeKTpUUECTBO U MarHeTU3M. MeTtoanueckue
3. | yKazaHus 175 MOATOTOBKH K 1abopaTopHoMy npaktukymy / B.H. Bonosuk, A.A. JIuxomaHos.
Jlyranck: I'OY JIHP JIHAY, 2018.
Npannukos B.B., Jluxomanos A.A. ®uzuka. Ontuka. MeToanyueckue ykazaHus st
4. |moarotoBku K abopatopHomy npakTukymy / B.B. IBannukoB, A.A. Jlnxomanos. Jlyranck:
'Oy JIHP JIHAY, 2018.
Cronspenko B.®., IBannukos B.B., Bonosuk B.H. ®u3uka. Yacte | . Metoauueckue yka3anus
5. | U1 caMOCTOSATEIHHOU W MHAWBHIyJTbHOW paOOTHI C 3aJaHHSIMH JIJISI KOHTPOJIBHBIX padoT. /
B.®. Cronsipenko, B.B. IBannukos, B.H. Bonosuk. Jlyranck: JIHAY, 2007.
Cronspenko B.®., IBannukos B.B., Bonosuk B.H. ®usuka. Yacts Il . Meroguueckue
6. |ykazaHus IS CAMOCTOATEIBHON U MHAUBHIYAIbHOM pabOTHI ¢ 3aJaHUSMH JIJIs1 KOHTPOJIBHBIX
pabot. / B.®. Cronspenko, B.B. Usannukos, B.H. Bonosuk. JIyranck: JIHAY, 2007.

6.2. IIepeyenb pecypcoB MH(OPMALMOHHO-TEJEKOMMYHMKAUMOHHON cetu «HHTEepHeT»
(nanee - cerb «MUHTEPHET»), HEOOXOAMMBIX [IJIsl OCBOCHUS M CIUTIINHbI

Ne i/t Ha3zBanue nHTepHET-pEeCcypca, aApec U PEKUM JOCTyNa
1 Bukurenust — cBOOOJHAS SHITMKIIONEANs. [ DnekTpoHHbIi pecype]. URL:
" |nttps://ru.wikipedia.org/wiki (maTa oopamienus: 06.06.2024).
2 DenepanbHbiil opTan «Poccuiickoe oOpa3zoBanuey. [ DNEKTPOHHBIN pecypc].
" |URL: https://www.edu.ru/ (nata obpamenus: 06.06.2024).
3 HpopmanmonHas cucrema « ETuHOE OKHO T0CTyIma K 00pa3oBaTe/IbHBIM pecypcam.
" [Dnextponwnsiii pecype]. URL: http://window.edu.ru/ (nata obpamenus: 06.06.2024).
4. |[DenepasbHblii IEHTP HHOOPMAIIMOHHO-00pa30BaTeILHBIX pecypcoB — http://fcior.edu.ru/
5 [D7IeKTPOHHO-OMOIMOTEUHAs CUCTEMa « Y HUBEPCUTETCKAst OMOIMOTEeKa OHJIAHy. [ DJICKTPOHHBIH
" pecypc]. URL.: https://biblioclub.ru/ (mata obpamenwust: 06.06.2024).
6 Hayunas snektponnas 6ubnmoreka «e-Libraryy. [OnekTpoHHBIHN pecypc].
" |URL.: https://elibrary.ru/ (nata o6pamnienus: 06.06.2024).

6.3. Cpeacrsa odecnieyeHUus1 OCBOCHMS AU CHUIIIUHBI

6.3.1. Komnbrorepuspie 00y4yaonmue 1 KOHTPOJMPYOLHeE IPOrpaMMBbl
@OyHKIHS MPOTpaMMHOT0 00ecTieueHus

Ne | Bun yuebnoro | HammeHoBaHue MpOrpaMMHOIO
/1 3aHATUS obecreueHus KOHTPOJIb MoAeHIpy= oOyyarormas
roras
1 JleknmonHuele, |(CucTeMa JUCTAHIIMOHHOIO + + +
npaktudeckue |o0yuenus Moodle



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

6.3.2.

He npenycmotpeHsl.

6.3.3.

He npenycMmotpeHsl.

7.

Onucanue

MATEPUAJTbHO-TEXHUYECKOM

Ayamno- v BUI€0onocooust

KOMHLIOTepHLIe nmpe3ceHTanuu y‘leﬁHLlX KypcoB

0a3pl, HeoOXOAMMOH  JJIA

ocylecTBJIeHHsI 00pPa30BaTEJIbHOI0 MPoLecca Mo AMCIUIJINHE

Ne
n/o

HaumenoBanne 060py0oBaH-
HBIX Y4eOHBIX KAOMHETOB,
00BEKTOB /JIs1 IPOBEJCHUS

3aHATUI

[lepeueHb OCHOBHOTO 00OPYI0BaHMUs, IPUOOPOB U MAaTEPUATIOB

-313 - ayJUTOpUS  JUISt
MPOBEACHUS  JIAOOPATOPHBIX,
CEMUHAPCKUX U MPAKTHUUECKHUX
3aHATHUH, TPYIIITOBBIX u
WHIMBUTY ATbHBIX
KOHCYJIbTaIIUH, TEKYIIEro
KOHTpOJISI,  IPOMEXYTOYHOMU
aTTECTAIlUU, CAMOCTOSTEIHBHON
paboThI

Ikad ¢ 3akp. n1B. — 3 mrT., cron aya. — 20 wr., mkad 1ab. — 2 mr.,
cTys ydeH. — 30 mrT., cToJ ABYyXTYyMO. — 1 IIT., CTOJ OHOTYMO. —
1 mr., mxad mist ogexxkn— 1 mr., gocka a/Tex. mokas. —l mrT.,
nabopaTopHble puOOpPsl U 00opyaoBaHUE (a/TpaHc-hopmartop,
amnepMerp 2-86, BoabTMETp D-87, BOJBTMETP, T'aJIbBAaHOMETP
I'CA, »n1. mut, o6opynoBanue 87JI1-01, kaTyiika HHIYKIIMOHHAS,
Mara3uH CONPOTHUBIICHUS, MallIMHA 3JIEKTp., Oarapes KOHACHCAT.

U Ip.);

I-315 - aynmuropuss s
MpOBEJIEHUSI  J1TaOOPATOPHBIX,
CEMHHAPCKUX U MPAKTHUECKUX
3aHSATHH, IPYTIOBBIX 51
WHUBUAYATbHBIX
KOHCYJIbTaITUH, TEKYIIEeTO
KOHTPOJS,  MPOMEXYTOUHOU
aTTecTalf, CaMOCTOSATEIILHOM
paboThI

[kad ¢ 3akp. aB. — 2 WT., padouunii croa «I»-16, ct. ns Bec. JID-
550 — 1 mr., muc. cr.JI®-540 — 1 wT., apmMaTypHBIif CT. — 7 IT.,
ceiid —1 mr., mocka a/Tex mok. — 1 mT., CTOJA OJHOTYMO. — 2 TIT.,
cton aya. — | mr., cryn ydyenud. — 30 mr., cremiax — 1 wr., cTyn
nal. — 1 wr., cTya N/MArkuid — 2 1wrT., 1a0opaTopHbIE TPUOOPHI U
obopynoBanue (060p «nektpo», BoabT™MeTp D-505, reneparop
3BYKOBOW, HWCTOYHUK THTAHUA  YHUBEPC., MHKPOUHTEP.
«JIuaaukay, mukpodoromerp. Hepeructp., ocsetutens ONM-18,
ocumiorpad syekTp., Npudbop (GpU3M3MEpH., MasTHUK YHUBEPC.,
BOJIETMETP, OapoMeTp aHEepOWJ., BECHl TEXHUYECKHE, TEHEPATOP
I'VK (c), uctounuk UDIIII-2, nrokcomeTp (c), MUKPOCKOM U JIp.);
y4e0HO-METOIMIECKHE MaTEPHAIIBI

I-317 — aygutopus ans
MpoBeJeHUsI  JTabOPaTOPHBIX,
CEMHHAPCKUX U NMPAKTHUECKUX
3aHATUH, IPYNIIOBBIX u
VH/IMBUYaTbHbIX

Cron aya. — 10 ., cton — 9 wt., mkad s npubd. — 3 wrT., CTya
ydeHud. — 31 mrT., qocka a/Texmok. — 1 mr., o6opymoBaHue Jist
1a00paTOPHBIX paboT 1o MOJeKyJsApHOW  (uzuke U
TEPMOJIMHAMHUKH (2JI. [IMT, MPOOMPKH, TEXHHUUYECKHE BECHI,
MUIETKH, TPyIIa)

8. MexknucuunjinHapHbie CBA3M

IIporoxoa

COrjIaCoBaHus pa60qel71 IMporpaMmsal ¢ JPpyruMu JUCHUTTIIMHAMU

JUCLUUIUIUHBI, C KOTOPOi
MPOBOJAUIIOCH COTJIACOBAHHE

HaumenoBauue

Kadenpa, ¢ koTopoii
MPOBOIMIIOCH COTJIACOBAaHUE

[Ipennoxxenust 00 U3MEHEHUSX B
paboueii mporpaMmme. 3akiIrO4eHne 00
HUTOTaX COTIaCOBaHUS




JIucT n3MeHeHuil padoueil mporpamMMbl

pniaoxenne 1

Howmep nportokona

Crpanuusl ¢

IIepeuens oTKOppEK-

IMoanucek 3aBe-

Homep u3MeHeHUs|  3acelaHust JYIOILETro
U3MCHCHUSIMU | THPOBAHHBIX ITYHKTOB o
kadenphl U gaTa kadenpou

1. Ne 1 ot 03.09.24 13 6.1




IMpuioxenne 2

JIMCT neproanYecKuX MPoOBEepoOK padoyei MporpaMmal

JomKHOCTHOE 110, TPO-
BoauBiiee nposepky @.1.0.,
JOJKHOCTh, TTOAIUCH

Hara

[TorpebGHOCTD B
KOPPEKTUPOBKE

[Iepeuens nyHKTOB, CTp.,
pa3zenos, TpeOyoImux
U3MEHECHUHI




Ipunoocenue k paboueii npocpamme OUCYUNTIUHBL
MuUHHCTEPCTBO CeJILCKOTo Xo3siiicTBa Poccuiickoii ®exepanun
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIBHOE
YYPEKJIEHUE BBICHIETI'O OBPA30OBAHUA

«JIYTAHCKHIA T'OCYJIAPCTBEHHBIN ATPAPHBIA YHUBEPCUTET
NMEHMU K.E. BOPOIINJIOBA»

®OH/J OHEHOYHbLIX CPEJACTB
1o JucHMIuIMHe (Moayito) dusnka
Hanpasnenue noarorosku: 19.03.03 IIpoayKThl mUTaHUS )KMBOTHOTO MPOUCXOKICHUS
Hamnpasnennocts (mpoduine): TexHomorHust Msica M MSICHBIX MTPOTYKTOB
VYpoBens nmpodeccruoHanTbHOro 00pa3oBaHus: OakagaBpraT

I'ox nayama noarorosku: 2024

Jlyrauck, 2024



1. MEPEYEHb KOMINETEHINA, COOTHECEHHBIX C UTHIUKATOPAMM JOCTUKEHUS KOMl;[ETEHIIPIﬁ, C YKA3AHMEM JTAIIOB
X ®OPMUPOBAHUS B ITPOIECCE OCBOEHUA OBPA30OBATEJIBHOU TPOI'PAMMBbI

Kon dopmynupoBKa NuaukaTopsl Ortan [Inanupyemsbie pe3ybTaThl HaumenoBanue HammenoBanue o1ieHOUHOTO
KOHTpO- KOHTPOJINPYEMOH TIOCTYDKCHUS (ypoBeHb) o0OydeHus Moyied u (Wim) CpelIcTBa
JIUpyeMOH KOMIIETCHIIUA KOMIIETCHLIUH OCBOEHHUS pasznenos Texkymmit | IIpomexytounas
KOMITe- KOMITCTCHIIUU JUCITUTLTAHBI KOHTPOJIb aTTecTauus
TEHINH
OIIK-2 Criocoben OIIK-2.1 [epBer1it aTan 3HaTh: OonpeeIeHus Monyisb 1. Tecto 9K3aMeH
MPUMEHSTh Ocy1ecTBisieT (ToporoBerit OCHOBHBIX TTOHSTHI «Mexanuka» 3aKPBITOTO
OCHOBHBIE 3aKOHBl | PacCYeTshl, YPOBEHB) (H3HKH, CHMBOIIHKY, Monyns 2. THIIA
W METORBI aHaM3UPyeT 3aKOHbI, OCHOBHBIE «MonekymnsipHast
HCCIIeIOBAaHUIN MOJTyYCHHBIC MPHEMBI T0KA3aTCTBCTR ¢busnka u
C€CTCCTBCHHBIX HAYK | PC3YJIbTAThI U TCPMOJHAMUKA.
(bU3NIECKUX 3aKOHOB U N
JUISL pelICHUs 3a]]a4 | COCTaBJIsIeT . MexaHuKa KHIKOCTEH
PO eCCHOHANBHON | 3aKJTIOUYCHHUE 10 _ YTBCPKACHUH. U Ta30B»
JIeSITEeNbHOCTH [POBEIEHHBIM Bropoii sran . YMeTh: aHATM3UPOBATH Moayns 3. Tectpt 9K3aMCH
aHaIIM3aM, (MpOABUHYTHIH | 33744y, BBIACISS €€ DJIeKTPOCTATHKA. OTKPBITOTO
UCTIBLITAHUAM U YPOBEHb) 0a30BBIC COCTABJISIOIINE, | [TOCTOSHHBIHN Tamna
HCCIIEI0BAHHSM. NPUMEHSTh MMEIOLLYFOCs | SlleKTpHuecknii Tok, | (BOTPOCH
TEOPETHUYECKYIO 6asy ODIIEKTPUYECTBO U AR
MarHeTH3M» onpoca)
Tpertuii sTan NUMeTh HABBIKH: . Mogyis 4. «Ontnka. Pacuernas JK3aM€EH
(BHCOKHﬁ IICPCBOJUTH PCATIbHYIO ATOMHAsA U simepHas pa60Ta
YPOBEHD) 3aJauy Ha S3bIK QU3MKH, | pusukar
BBIOMpATh METOJ €€
pELIEHUs CTPOUTH
MPOCTEUIIINE MOJEIA
IIPU PEILIEHUU
npo¢eCcCHOHATHHBIX
3a71a4, CAMOCTOATEIBHO
pacHIupsITh U YIIyOIsITh
3HAHUS.




OIIK-2.2 [lepBriii aTan | 3HATB: METOABI Monyns 1. Tectbl 3K3aMeH
CuctemaTtu3upyer | (IIOpOTOBBIi MaTEeMaTHYECKOTr0 «MexaHuka» 3aKpBITOrO
pe3yNbTaThl YPOBEHB) aHanu3a, TeopeTndyeckoro | Moayns 2. THIA
Hay4YHBIX 1 3KCIIEPUMEHTATIBHOTO «MonekynspHas
HCCIIEI0BaHUH. HCCIII0BAHNS, ¢buzuka u

HIPUMEHSEMBIE IS TEPMOIUHAMUKA.
peleHus MexaHuKa KUIKOCTEN
npogecCHOHANTBHBIX Y Ta30B»
3a/1a4 Monyms 3.
Bropoii sTan YMeTh: BEIOUpATH U ONeKTpocTaTHKa. Tectbl JK3aMeH
(TIpOABUHYTHIN | UCHOIB30BAThH ITocTostHHbII OTKPBITOTO
YPOBEHB) HEOOXOIMMBIE AIEKTPUIECKUI TOK. THTIA
MaTeMaTHYECKHE METOMIbI | DIIEKTPUYIECTBO U (BotIpochI
Y BBIYUCIIUTENbHBIE MarHeTu3M» JUTS
CpEeJICTBA, a TaKXKe Monyns 4. «Onrtuka. ompoca)
TAOJHIIBI ¥ CIPABOYHUKH, | ATOMHAA U sfepHas
JIOBOJIUTH PEIICHUE (uzuka»
3aJa41 J0 IPUEMIIEMOTO
(4ncIoBOTO) pe3yabTara
Y OLICHHBATbh €ro
JIOCTOBEPHOCTD
Tpetuii atan HNMeTnh HABBIKH: Pacuetnas | sx3ameH
(BBICOKHIT OILICHUBATDH U pabota
YPOBEHB) AHAIM3UPOBATE
MOJTYYCHHBIN pe3yJIbTaT
OIIK-2.3 [IepBbl1ii 3Tan 3HATb: METOBI Mogyns 1. Tectrl 3K3aM€EH
HemoHcTpupyet (TIopoTOBBIt MaTEMaTHYECKOTO «MexaHuKa» 3aKPBITOTO
yMEHHE IPUMEHSATh | YPOBEHbD) MOJIETTHPOBAHMS, Monyns 2. THIIA
KOHKpETHBIE TEOPETUIECKOTO, «MonekynspHas
3aKOHBI H METO/IBI MIpUMEHsIEMBIE JJIs ¢$uznka u
€CTECTBEHHBIX perenHus TEPMOAMHAMUKA.
HayK JUIs npogeCcCHOHANTBHBIX MexaHnKa KUIKOCTEN
KOMIUIEKCHOTO 3a/1a4y Y Ta30B»




pelenus Bropoii atan YMeTsb: BEIOUPATH U Monyns 3. Tectbl JK3aMEH
IIPOM3BOJCTBEHHBIX | (IPOABUHYTHIM | MCIOIB30BAThH OJexTpocTaTuka. OTKPBITOTO
3aja4 YPOBEHB) HEO0XOTUMBIE METOABI [TocTosHHBIN THUIA
MaTeMaTHYECKOTO 3JEKTPUIECKUM TOK. (BompoCHI
MOJICIIUPOBAaHHUS, a TAKKE | DJIEKTPUIECTBO U IS
TaOIUITEI U CIPABOYHUKH, | MarHETH3M» ompoca)
JIOBOJUTH peIlIeHNE Monyns 4. «Onrtuka.
3aJa41 J0 IPUEMIIEMOTO ATOMHas U siiepHas
(4ncnoBoro) pesyibpTara hu3mka»
Y OLIEHUBATh €T0
JIOCTOBEPHOCTD
Tpertuii sTan HNmMerTh HABBIKHU: Pacuernas | sk3ameH
(BBICOKMI CIIOCOOEH OLIEHUBATH pabora
YPOBEHB) aHAIM3UPOBATE

MOJTYYCHHBIN pe3yIbTaT




2. OIIMCAHUE TOKA3ATEJEN U KPUTEPUEB OIIEHUBAHUA KOMIETEHIIA,
OIIMCAHME IIKAJI ONEHNUBAHMUA

ITOJIHBIC.

No Haumenosan Kparkas Hp ei;TeaBHe
B ue XapaKTePUCTHKA Kpurepun
n/ OLICHOYHOI'0 [IIkana oleHUBaHUS
OLICHOYHOT'O OLICHOYHOT'O OLICHUBAHMUS
n CpelcTBa B
CpeacTBa CpeacTBa
donme
1. | Teer Cucrema TecToBBIC B Tecte Ouenka «Omauurno»
CTaHJapTU3UPOBAH | 3aJlaHHs BBITIOJHEHO 90- (5)
HBIX 3aJaHHH, 100% 3apgaHumii
MI03BOJISIIOIIAS B tecte | Onenka  «Xopouto»
U3MEPUTH YPOBEHb BBINOJIHEHO OoJiee | (4)
3HAHUM. 75-89% 3agaHuii
B Tecte | OneHka
BBITIOJIHEHO 60- | «Yooseremsopumenvh
74% 3ananuit o» (3)
B tecte | Onenka
BBLIMIOJTHEHO MeHee | «Heyoosnemeopumen
60% 3ananuit bHO» (2)
bonbmas yacth | OreHka
omnpeneneHut  He | «Heyoosremeopumen
MIpE/ICTaBIICHA, bHO» (2)
1100 mpecTaBiIeHa
c rpyobIMu
omuOKamu.
2. | Onpoc ®dopma paboThl, Bompocet k| [IponemonctpupoB | Onierka  «Omauuro»
KOTOpasi MO3BOJISIET | OIPOCY aHBI (5)
OIICHUTbH KPYyTO030p, mpenoiaraeMple
YMEHHE JIOTHICCKU OTBETHI; MPABUIIHLHO
MOCTPOUTH OTBET, UCIOJIb30BaH
YMCHHE AITOPUTM
IIPOJEMOHCTPHUPOB 000CHOBaHUI  BO
aTh BpeMst
MOHOJIOTHYECKYIO paccyXIeHHUI; eCTh
peYb U UHBIC JIOTHKa
KOMMYHHUKATHBHbBIE paccyXJICHHUH.
HAaBBIKH. Y CTHBIN IIponemonctpupoB | Ouenka  «Xopouwioy
orpoc obagaer aHBI 4)
00JIBIINMHU IIpeAnoaracMble
BO3MOXKHOCTSIMU OTBETHI; €CTb
BOCIUTATEIHHOTO JIOTHKA
BO3/ICHCTBUS, paccy X JIeHHUH, HO
co3/1aBast yCJIOBUS HETOYHO
AJA HCIIOJIb30BaH
He(hOopMaIbHOTO AITOPUTM
oO11eHusl. 000OCHOBaHUH  BO
BpeMsI
paccy X JIeHU U He
BCE OTBETHI




ITponemoncTpupoB | Ouenka
aHbl «Yoosenemeopumenvn
npeAnoaracMbie o» (3)
OTBETHI, HO
HEIPaBUILHO
UCIOJIb30BaH
AITOPUTM
000CHOBaHHUN  BO
BpeMs
pacCy X IeHU;
OTCYTCTBYET
JIOTHKa
pacCy X ICHHUI;
OTBETHI HE MOJHbIE.
OTtBeTbI He | Onenka
MIPEJICTaBJICHBI. «Heyooeremsopumern
bHO» (2)
JlaGoparopn | HampasiieHo Ha [Ipaktuueck | IIpogemoncTpupoB | Ouenka «Omauuno»
ble padoThl | OBJIAJICHUE We 3aJaHusl | aHO CBOOOJIHOE (5)
METOJIaMH U BJIa/ICHUE
METOAUKAMHU poQeCCUOHAIBHO-
MU3y4aeMoun MNOHATUNHBIM
JTUCUUTITUHBL. [ anmnapaToM,
pelieHus BJIa/ICHUE
npeiaraeTcs METOIaMH U
pelnTh METOANKAMHU
KOHKPETHOE JACIIATLITAHBI.
3a/1aHNe [Toka3zaHbl
(curyanuro) 6e3 CIOCOOHOCTH
MPUMEHEHUS CaMOCTOSITEJIBHOTO
MaTeMaTUYECKUX MBIIIJICHHUS],
pacueTos. TBOPUYECKOHN
aAKTUBHOCTH.
3agaHue

BBIIIOJIHEHO B
[IOJJHOM 00OBEME.
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IIponemMoHCTPUPOB
aHo BIIaJICHUC
npogeccuoHaBHO-
MMOHSATUMHBIM
amnmapaTtoMm, — MpU
MIPUMEHEHUHN
METOJIOB u
METOJIUK
JIACIUATLIIAHBI
HE3HAYNTEIIbHBIC
HETOYHOCTH,
MTOKa3aHbI
CIIoCOOHOCTH
CaMOCTOSTEIIBHOTO
MBIIILICHHUS,
TBOPYECKOI
AKTHBHOCTH.
3ananue
BBIIIOJTHEHO B
ITOJIHOM 00BbeMeE, HO
c HEKOTOPBIMH
HETOYHOCTSIMH.

Onenka  «Xopouio»

(4)

IIponemoHCTpUPOB
aHo BIIaJICHUE
npodeccuoHanbHO-
MNOHATUNHBIM
anmnapaTom Ha
HU3KOM  YPOBHE;
JIOTTYCKa0TCS
OLIMOKU npu
MIPUMEHEHUN
METOJI0B "
METOJIUK
JUCLUIUINHBL.
3agaHue
BBITIOJTHEHO HE
IIOJIHOCTBIO.

Orenka
«Yoosenemsopumenvh

o» (3)

He
MIPOJIEMOHCTPHUPOB
aHo BIIQJICHUC
npodeccuoHanbHO-
MOHSATUUHBIM
ammaparom,
METOdaMH H
METOAUKAMU
JIMCIIUTUIMHEL.
3amanue HE
BBIIIOJTHEHO.

Ouenka
«Heyoosnemsopumen
bHO» (2)

IK3aMeH

KoHnTtponbHOE
MEpPOIIPUATHE,
KOTOpOE
IIPOBOJIUTCS 10

Bomnpocsl k
3K3aMEHYy

Iloxazano 3HaHHE
TEOpHUH BOIPOCa,
MMOHATHHHO-
TEPMUHOJIOTHYECKO

Ornenka
«Omauuno» (5)
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OKOHYaHUH
W3yYCHUS
JVCITUIIIINHEI.

ro amnmnapara
JTUCIUIIHBI,
YMCHHE
aHaAJIM3UPOBATh
npoliemy,
COJIepKaTEeNbHO U
CTHJIUCTUICCKU
IpaMOTHO U3JIarathb
CyTh BOIIPOCA;
ri1y00KO MOHUMATh
MaTepua;
BJIa/ICHUE
AHATUTUIECKIM
crocobom
U3JI0KEHUS
BOIPOCA, HAYYHBIX
HA7eH; HaBBIKAMH
apryMeHTaIuu 1
aHanu3a (haKToB,
COOBITHI, SIBJICHHUH,
MIPOLIECCOB.
BricTaBnsiercs
oOyyaroiemycs,
MOJHO, TMOJIPOOHO
u IrpPaMOTHO
OTBETUBIIEMY Ha
BOMPOCHI OuieTa u
BOIIPOCHI
HK3aMeHaTopa.

[TokazaHo 3HaHHE
OCHOBHBIX
TEOPETUUECKHIX
IMOJIOKECHUH
BONIPOCA; yMEHHE
aHAJTM3UPOBATh
SBJICHUS,  (DAKTHI,
NCHCTBUS B PaMKax
BOIIPOCA;
COJIEpPIKATeNbHO U
CTHJINCTHYECKH
IpPaMOTHO H3JIaraTh
CyTh BOIIpOCa, HO
HMEET MECTO
HEJI0CTaTOYHAas
MMOJIHOTAa  OTBETOB
Mo  UW3JIaraeMomy
BOTIPOCY.
[IponemoHCcTpHpPOB
aHo BIIAZICHUE
AHATMTHYECKUM
crrocobom
U3JI0KCHUS

Ouenka
«Xopowo» (4)
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BOIIpOCa u
HaBBIKAMH
apryMeHTaIl1H.
BricTaBisgercs
obOyyaromemycs,
MMOJIHOCTBIO
OTBETUBIIEMY Ha
BOIIPOCHI OWjeTa U
BOIIPOCHI
JK3aMeHaTopa, HO
JOTTy CTHBIIIEMY
npu OTBETax
HE3HAYUTEIIbHBIC
OIIINOKH,
yVKa3bpIBAIOMIUE Ha
HaJIMIUe
HECUCTEMHOCTU U
npoOenoB B
3HAHUSX.

[Tokazano 3HaHUE
TEOpUH  BOIpOCa
(dbparMeHTapHO
(memonHOTA
U3II0KEHUS
uH(popMaLuu;
OTepUpPOBaHUE
MOHATUSIMH Ha
OBITOBOM YpPOBHE);
YMEHHE BBIJICIUTH
IJIaBHOE,

chopMyIHpOBaTh
BBIBOJIbI, IOKa3aTh
CBA3b B

MOCTPOCHUHU OTBETA
HE
MIPOJICMOHCTPHPOB
aHo. Bnanenue
AHATUTUICCKIM
crocobom
H3JI0KEHUS
BOMpoCca u
BJIQJICHHC
HaBBIKAMHU
apryMeHTaIliu  He
MIPOJIEMOHCTPHUPOB
aHo.
OO6yuatromuiicst
JIOTTY CTHUT
CyIIIECTBEHHBIE
OIINOKH npu
OTBETax Ha
BOIIPOCHI OUJIETOB

OueHka

«Yooenemeopumenvm

o» (3)
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51 BOIIPOCHI
JK3aMeHaTopa.

3HaHue
MMOHSATUHHOIO
amnmaparta, TEOpPUU
BOIIPOCA, HE
MIPOJIEMOHCTPHPOB
aHo; yMeHHUe
aHAITM3UPOBATh
y4eOHBIH MaTepual
HE

IIPOJICMOHCTPHPOB
aHo; BJIaJICHUC
AHAJTUTHYECKUM
crocooom
M3J10KEHHS
BOTIpOCa 51
BJIaJICHUE
HaBBIKAMHU
apryMCHTalll  HE
MIPOJICMOHCTPHPOB
aHo.

OO6yuatomuiicss He
OTBETHJI Ha OJUH
WIK JIBa BOIpoOca
ounera u
JIOTIOJTHUTEIbHBIE
BOIPOCHI
JK3aMeHaTopa.

Onenka
«Heyooenemsopumen
bHO» (2)
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3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIbI, HEOBXO/JUMbIE
JIJIS1 OUEHKHY 3HAHUIM, YMEHHUI, HABBIKOB U (MJIN) ONBITA JEATEJIbHOCTH,
XAPAKTEPHU3YIOHIUX TANIBI ®OPMUAPOBAHUS KOMIIETEHIIMIA B ITIPOIIECCE

OCBOEHUA OBPA30OBATEJBLHOM ITPOT'PAMMBI

OneHoYHBIE cpeICTBA /S NPOBE/IeHUs] TEKYIero KOHTPOJIs
Texymumii KOHTPOJIb OCYIIECTBIIAETCS MpenojaBaTeaeM JUCLUILIMHBI IPU IPOBEACHUU 3aHATHH B
(opMe TECTOBBIX 3a/1aHUil, YCTHOTO OMPOCa U paCUETHON paboTHI.

OIIK-2. Cnnoco0eH NpuMeHAITh OCHOBHBIE 3aKOHBI M METO/IbI HCCJI€I0BAHUIT €CTECTBEHHBIX HAYK
JJIS pellleHus 32124 NPo(ecCuOHAIBLHOM 1eiTeJIbHOCTH.

OIIK-2.1. OcymecTBJisieT pacyeThbl, AaHAJIU3UPYET MOJyYeHHbIE Pe3yJIbTATHI H COCTABJISIET
3aKJ/II0YeHNe M0 MPOBeIeHHBIM AaHAJIU3aM, HCTILITAHUSM U MCCJIeJ0BAHUSAM.

IlepBblii 3Tan (MOPOroBoii ypoBeHb) — MOKa3bIBACT CPOPMHUPOBAHHOCTH MOKA3aTeJI KOMIIETEHIIMHU
«3HAThb»: ONpeAeJeHUs] OCHOBHBIX NMOHATHI (PU3MKH, CHMBOJIMKY, 3aKOHbI, OCHOBHbIC NPHEMBI
JA0Ka3aTeJbCTB (U3MUECKUX 3aKOHOB M YTBEPKACHUI.

TecToBble 3aJaHNS 3aKPBITOr0 THIIA
1. Vkaxure Hanbosee TOUHOE OMpE/IEIICHNE MAacChl Tela (gvlbepume 06a eapuanma omeema)
a) KOJINYECTBO BEIIECTBA B TEJIE
0) Mepa UHEPTHOCTH B TeEJIS
B) OTHOIIICHHE Beca TeJla K YCKOPEHUIO0 CBOOOHOTO MaIeHUS
r) Mepa NOTCHIIHATLHON SHEPTUH Tela
1) Mepa B3aUMHOT'O TIPUTSDKEHHS Tea
2. 3akoH, KOTOPBIN HCTOIB3yeTCs MPH pacueTe MO3eMHOM CHIIBI KpbLUTa caMoJETa, Ha3bIBaeTCH,
3aKOHOM (8blOepume 0OuUH 6apuaHm omeema)
a) Apxumena
0) bepuymu
B) [Tackains
') UHEPLHUHU
1) BCEMUPHOTO TATOTEHUS
3. VYkaxwurte HaubOJee TOYHOE ONPEICIICHUE TEMIIEPATYPHI? (6bibepume mpu 8apuaHma omeema)
a) CTENEeHb HarpeTOCTH Teja
0) Mepa cpeiHel KNHETUYECKON IHEPTHUH MOJIEKYJ
B) Mepa YKclia CTOIKHOBEHHIN MOJIEKYI
') Mepa BHYTPEHHEH YHEprUH BEIIeCTBa
1) XapaKTePUCTHKA arperaTHOr0 COCTOSIHUS BEIECTBA
4. T'a3 HarpeBalOT B FepMETUYECKH 3aKPHITOM CcOCyle. YKaXHUTe, KaKOW U3 MPOLECCOB UMEET MECTO
(6vlOepume 00uH 8apuarm omeema)
a) n300apUIECKHit
0) N30TepMHUYECKHI
B) U30XOPHBII
r) agrnabaTu4ecKuit
1) IOJINTPOITUYECKU I
5. HazoBute npuunHy B3aUMOACHUCTBUS MOJIEKYII (6b10€pume 0OUH 8apuanm omeema)
a) CHJIBI QJIGKTPHYECKOTO B3aUMOICHCTBHS
0) CHJIBI TPABUTAIIIOHHOTO MPUTSKCHHUS
B) BHYTPUSJICPHBIC CHIIBI
T') 3aKOH UHEPIUU
1) Mepa YucJia CTOJIKHOBEHUHN MOJIEKYJI
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Kiroun

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

6. YcTaHOBHTE COOTBETCTBHS.

1. 3akoH Apxumenaa a)p =F/S
2. 3akoH [lackans 0) F = GMm/D?
3. 3aKOH BCEMHPHOI'O TATOTCHHS B)F=p-V-g
4. r) V=P/h
Kirou:
1. 2 3
B a 0
Bropoii 3Tan (NMpoABMHYTHIH YPOBEeHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTH IOKA3aTeJs

KOMIICTCHIUU «YMETb»: IPUMEHATDH 3aKOHDbI (l)I/ISI/IKI/I AJIA PeHICHUA NMPAKTHYCCKUX 3a1a4

3aaHus 3aKpbITOro THIA (BONPOCHI LIS OIIPOCA):

1. Teno, obnanaromee Macco, pasMepaMu KOTOPOTO MOXHO NMpeHeOpedb MPU PacCMOTPEHUHU €ro
JBUKCHMSI, Ha3bIBACTCS
2. CKOpoCTb, KOTOPYIO HYXXKHO COOOIIUTH TENy JJSl TOTO, YTOOBI OHO MOKHHYJIO O0JIACTH 3€MHOTO
IIPUTSKEHUS, Ha3bIBACTCA
3. Cuna ympyrocTtd, BO3ZHHKAIOMIAas IMPH YOPYTro nedopMamuy pacTsHKCHHUS WM CXKATHA Tena,
IPONOPIMOHANIbHA A0COJIIOTHOMY 3HAYEHMIO W3MEHEHMs JJIMHBl Tena. Ha3oBure 3akoH,
ONMCHIBAKOIIUIN ATy CUITY.
4. HazoBuTe pacnpeseneHue, KOTOpoe NpeAcTaBiIsieT COO0 OTHOIIEHUE YKCiIa YacTHl], 001 JaroIuX
ONPEEICHHON MOTEHIUAILHON YHEPTUE K IIOJTHOMY YMCIIy YAaCTHIL B Trase.
5. YacTb MONHOM 3HEpruu Tena 3a BHIYETOM KMHETHUECKOW SHEpruu ABMKEHMs Tesla Kak LEeJIoro U
MOTEHIIMAJIbHOW SHEPTUH TeJIa BO BHEIIHEM I10JI€, HA3bIBACTCS
Kiroun
1. | MaTepuaiabHOW TOUKOM
2. | Bropas kocMu4eckas CKOpOoCThb
3. | 3akon 'yka
4. | Pacnpenenenue bosipiiMana
5. | BHyTpeHHeli sHeprueit Tena
Tpernii 3Tan  (BbICOKMIl yYPOBEeHb) — TMOKa3bIBaeT C(POPMHUPOBAHHOCTL NOKA3aTes

KOMIICTCHIIMH «BJAACTb»: HaBbIKaMH INPUMCHCHUSA (l)]/li}l/l‘leCKI/IX 3aKOHOMepHOCTeﬁ B
npaKanecxoi’l ACATCJIbHOCTH

Pacuernas padora:

1. B pesynbrare um3MmepeHuid amamerpa O Kanmwjuisipa B CTEHKE JIETOYHBIX aJIbBEOJ TOJYYEHBI

CITETYFOIITHE 3HAYEHUS d1 = 2,83mux; d> = 2,82ux; ds = 2,81ux;
ds = 2,85 mxk; ds = 2,87 mx. Haiitu cpeanee apudmMeTnyeckoe 3HaYCHHE.
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Kiroun

Baron maccoit m = 201, ABHXKYIIUNACS paBHO3aMEIJIEHHO C HaYalbHOW CKOPOCTBIO Lo = 36 KM/4,
nox nercrsueM cuibl TpeHus F = 6 xkH yepe3 Hexoropoe Bpems ocraHaBiauBaeTcs. Haiitu
paccTosiHue, KOTopoe IpoiAET BaroH JO OCTAHOBKH.

[lapuk maccoit 100 T yman ¢ BeICOTBI h = 2,5 M Ha TOPU30HTAIBHYIO TUIMTY U OTCKOYHJ OT Heé
BCJIEICTBUE YIpyroro ypaapa 0e3 mnorepu ckopoctd. Ormpenenutsh cpenHiow cuiay (F),
JIEMCTBOBABILYIO Ha IIAPUK IIPU y1ape, €CIM MPOJOJDKUTENBHOCTD yaapa At=0,1 c.

Onpenenuts CHITy HATSXKEHUS KaHATa MU oAbEME rpy3a Maccoit m=1,5T, ecnu 3a Bpems t = 2C ot
Hayaja JBWKEHHUS CKOPOCTh Bo3pociia oT vo=0 10 v=3,6 M/c.

Koneco pannycom R = 0,1 m Bpamiaercst Tak, 4TO 3aBUCHUMOCTh yrja MOBOpOTa ¢ OT BpeMeHHU
naéres ypasaenueM ¢ = A + Bt + Ct3 rne B =2pad/c u C=1 paod/c*. Jlns Touek, nexaimx Ha 060/1e
KoJleca, HalTh uepe3 Bpems t = 2 € mociie Hauana ABMXKEHHUS: 1) YyIIIOBYIO CKOPOCTh ; 2) TUHEHHYIO
CKOPOCTb V.

1.
1.

2.

Omeem: 2,836

Pemenne.
Cpennee apudpmerndeckoe 0 Haxomum mo popmyse:
- d,+d,+d,+d, +d,
3)

IloacraBnsieM 4YKMCIOBBLIC 3HAUCHMS

- 2,83+2,82+2,81+285+2,87

=2,836
c ()

l.

Omeem: 167

Pemrenne.

2
VM

[TpoiineHHbIi MyTh MOKHO OIPENEIUTh 10 popMmysie S = 20— .

2 4
51072107 _ 167 ().
2-6-10%

Omeem: 14

Pemrenmne.

2m
F=-—"—"/2gh.
At g

IloxacTaBuB Ccrofa YHCIOBBLIC 3HAYCHHS, HAUIEM

=- 2(’)2’11/2 .9,81-25 =-14(H).

IToacTaBUM YKMCIOBBIC 3HAYEHHS M BHIYUCIINM:

Omeem: 17,4

Pemnenue.
T= m(g + %)

3,60
T=1,50-10% 981+ 2) =1,74-10* (H) = 17,4 (xH).

1.

Penrenne.

d
W3BecTHO, UTO yTriIoBasi CKOPOCTh ® = a(A +2t+13) =2 + 3t2

o (t=2)=2+3-22=14 (pao/c).
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2.

Omesem: 14 n 1,4

Jluneiinast CKOpOCTh L HalWAEM U3 COOTHOIICHUS L = MR,
U:(2+3t2)-R.
v(t=2)=14-0,1=14 (m/c).

OIIK-2.2. CucremaTusupyer pe3yJbTaThl HAYYHBIX HCCAET0BAHMIA.

IlepBoiii 3Tan (MOPOroBOi ypoBeHb) — MOKa3bIBaeT C(hOPMHUPOBAHHOCTH MOKA3ATEJIsI KOMIIETEHIIMU
«3HATB»: METOIbl MATEeMaTHYEeCKOTO aHalHu3a, TEOPETHYECKOr0 U OIKCICPUMEHTATbHOTO HCCIIEI0BaHMS,
OPUMEHSICMbIE ISl PEIICHHUsI IPO(PECCHOHATBHBIX 33124

TecToBbIE 3aJaHUA 3aKpPbITOro TUIMA

[TnoTHOCTH Tena BeraucisieTcs mo Gopmysie (gpibepume 0oun eapuanm omeema,):

a) p
0) p
B) p

r)p
Yrto Ha3bIBACTCSA KOJUYCCTBOM ABKECHHUS(MMITYILCOM) Tena?(sbloepume 00un sapuanm omeema)
a) TMPOU3BEICHUE MACChI TeJa Ha €r0 CKOPOCTh

0) mpou3Be/IeHNE MacChl Tejla Ha YyCKOPEHHE

B) MPOM3BEICHHUE CHUJIbI, ACHCTBYIOIIECH Ha TEJIO, HA BpeMs €€ IeiiCTBUS

I) IPOM3BEICHUE MACChI TeJla Ha KBaJIpaT ero CKOPOCTH

W3 kaKuX BHIOB SHEPTUHM COCTOUT BHYTPEHHSISI SHEPTHsI HACAIbHOTrO Ta3a?(evibepume 06a
gapuanma omeema,)

a) KHHETHYeCKast DHEPT U BCEX MOJIEKYII

0) MOTEHIIMATIBHOWN YHEPTHH B3aUMOJICHCTBUS MOJICKYJT

B) CpeIHEH KMHETUYECKOM YIHEPIHU MOJICKYJT

T) CpellHel MOTCHIMALHOM SHEPTUH MOJICKYT

VKaxuTe, OT KAKUX U3 NPUBEIEHHBIX YCIOBHIA 3aBHCHT CONPOTUBIICHHE POBOAHUKA? (6b10epume
00UH 8apuaxm omeema)

a) OT CHJIBI TOKA

0) OT reOMETPUYECKUX PA3MEPOB U MaTepUala MPOBOJHUKA

B) OT Pa3HOCTH MOTCHIMAIOB Ha KOHI[AX

T) OT HAaNpPsDKEHUS Ha IPOBOIHUKE

Vpaeuenue Knaneiipona-MeHeneeBa uMeeT BUI: (6blOepume 00Ul 6apuanm omeema,)

a) PV = nkT

mpvzng

B) PV = ZRT

r) PV =ZRT
m

o
3

Sl3e 33 s

Kiroun

g W N e
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6. YcTaHOBUTE COOTBETCTBHSL.

1. ITepnsrii 3akon Kerutepa

a) Pagumyc-BekTop IUlaHeThl 3a paBHbIE MPOMEXKYTKH BPEMEHHU
3aMeTaeT paBHbIE IUIOIAH.

2. Bropoii 3akon Kerutepa

6) KBagpatsl nepno1oB oOpalieHus AByX IIAHET OTHOCATCS Kak
KyOBbl uX cpeiHUX paccTosgHui oT ConHua.

3. Tpernii 3akon Kemnepa

B) Op6uToii kaxxmoit mianeTsl COTHEYHON CHCTEMBI ABIISIETCS DIUIHIIC, B
0JHOM 13 (pOKycOB KOTOpOro pacnomnaraercs ComHie.

Kirtou:
1. 3
B 0
Bropoii 3Tan (NMpoABMHYTHIH YPOBEeHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTHL IOKa3aTeJssi

KOMIIETEHIIUM «YMeTb»: BHIOHPATh U HCIOJIL30BATh HEOOXOAMMbIe MaTeMaTHYeCKHe MeTOAbl U
BbIYMCJIUTE/IbHbIE CPEACTBA, a TaK:Ke TAOJUIbI U CIPABOYHHUKH, JOBOJAUTH pellleHHe 3aJa4H 10
NpHeMJIeEMOTro (YUCJI0BOI0) pe3y/ibTaTa H OLIEHUBATH €ro J0CTOBEPHOCTh

3aaHus 3aKpbITOro THIA (BONPOCHI LIS OIIPOCA):

2

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

2. CKopocThb, KOTOPYIO HYXHO COOOIIUTH TEIy AJSI TOTO, YTOOBI OHO TMOKHHYJIO 00JacTh 3€MHOTO

MPUTSXKCHUS, HA3BIBACTCSA

3. Cuma ympyroctd, BO3HUKAIOIIAS MPU YIPYTrod AeGopMariiil pacTsHKEHUS WIH CKATUS Tea,
MPOMOPILIMOHANIbHA a0COTIOTHOMY 3HaYEHHUIO U3MEHEHUs JUTMHBI Tena. JlaHHBINA 3aKOH Ha3bIBAETCS

ok~

Kroun

UYro npencTasiseT coboil pacnipenenenue boiabimana?
Uro Ha3bIBalOT BHYTPEHHEN SHEprueii rena?

Kunernueckas OHCPI'Y Bpallaromerocs Tejia

BTopa;[ KOCMHYCCKasA CKOPOCTb

3axoH ['ecca.

Blw N

Pacnipenenenune bonpiMana npeacTasisieT coO0W OTHOIICHUE YHCIIAa YACTHII, 00J1aIal0IINX
ONpENIEICHHON MOTEHIUAIbHOM SHEPrueu, WiM, 4To TO XKE CaMoe, HaXOISAIIMXCS B
HEKOTOPOM TOUKE CHUJIOBOTO MOJIsA, K MOJHOMY YMCITY YacTHIl B rase.

BHCIITHEM I1O0JIC.

5. BHYTpeHHCﬁ BHCpTI/Ieﬁ T€Ja Ha3pIBAalOT 4YacTh €ro IIOJHOH OHCpPTrUU 3a BbIUCTOM
KHHETHYICCKOM OHEPIrUU ABHXKCHUA TCJIa KaK LCJIOro n HOTGHI.[I/IHJ'IBHOﬁ OHEpTruu TC€jia BO

Tperuii 3Tanm (BBICOKHII YpOBeHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH IMOKA3ATENs
KOMIIETEHIIUN «BJIAAETh»: CIOCO0EH NMePeBOANTh PeabHYI0 3a1a4y Ha sI3bIK (PM3UKHU, BHIOMPATH
METOJl ee pelleHUs] CTPOUTh MNPOCTeHIIHe MOJAeNH NPH pelleHUH NPoPecCHOHAIBbHBIX 3a4ad4,
CAMOCTOSITEJILHO PACHIUPATH U YIIYOJSATH 3HAHUSA.
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Pacuernas pabora:
1. B pe3ysbraTe u3mepeHuii auamerpa d kanuuisipa B CTCHKE JIETOYHBIX albBEOJI IOTYYCHBI CIICTYOIIHE
3HAYEHUS: d1 = 2,83ux; d> = 2,82ux; ds = 2,81ux;
ds = 2,85 mxk; ds = 2,87 mk. Haiitu cpenHee apudmMeTrueckoe 3HaUCHUE U OIICHUTh TOYHOCTh U3MEPCHUM.
2. Baron maccoii m = 20T, IBIKYIIHMICS paBHO3aMENJICHHO C HAYaIbHOW CKOPOCTHIO Lo = 36 KM/4, TIOJT
neiicrBuem cuiel TpeHus F = 6 kH uepe3 HekoTopoe Bpemst octanaBinuBaeTcs. Halitu: 1) paccrosinue,
KOTOpOE MPOMIET BaroH /10 OCTAaHOBKU; 2) pabOTy CHUJI TPEHUSI.
3. llapuk maccoit 100 r ynan ¢ BeicoTbl h = 2,5 M Ha TOPU3OHTAIBHYIO IUIUTY M OTCKOYMII OT HEE
BCJIE/ICTBUE YIPYToro yaapa 6e3 morepu ckopoctu. Onpenenuts cpefnioro cuiy (F), neifictBoBaBiyo
Ha [IapUK TIPH yJape, eciau IpoJoJDKUTEIbHOCTh yaapa At= 0,1 c.
4. OrnpenenuTh CUITy HaTSOKEHHs KaHaTa MpH noAgbEéMe rpy3a maccoit m=1,5T, ecnu 3a Bpems t = 2C ot
Hayaja JBIKEHHUS CKOPOCTh Bo3pocia oT vo=0 10 v=3,6 M/c.
5. Koneco paguycom R = 0,1 m Bpamiaercs Tak, 4To 3aBUCUMOCTD YIJia IOBOPOTA ¢ OT BpeMeHU t naércs
ypasuenueM ¢ = A + Bt + Ct 3, rne B =2pad/c u C=1 pao/c®. [lns Touek, nexamux Ha 060/1e Kojeca,
HaWTH uepe3 BpeMs t = 2 C mocie Havasa ABMKEHUs: 1) yIIIoBYIO CKOPOCTh ®; 2) TMHEHHYIO0 CKOPOCTh
v; 3) yIJIoBOe YCKOpeHHue &; 4) TaHreHIMAIbHOE YCKOPCHHE d:; 5) HOpPMaJbHOEC YCKOPEHUE dy; 6)
MOJIHOE YCKOPEHHUE d.

Kiroun

1.

Pemenmne.

1. Cpennee apudmernieckoe d naxomum 1o bopmyre:

g d,+d,+d,+d, +d,
5
2. HOI[CT&BJ'ISIGM YHCJIOBBIC 3HAYCHMUA:
q- 2,83+2,82+ 2,;31+ 2,85+287 _ 2.836( 1K)

3. Haxoaum aOCcoMOTHBIE MTOTPELUTHOCTH OT/IEJIbHBIX U3MEPEHHIA:
|Ada| = |d1 — d | = 12,83 — 2,836| = |0,006| (n)
|Adz| = |d2 — d | = 12,82 — 2,836| = |0,016| (ux)
|Ads| = |ds— d | =]2,81 — 2,836| = |0,026| (nx)
|Ads| = |da — d | = 2,85 — 2,836| = |0,014] (ux)
|Ads| = |ds — d | = (2,87 — 2,836| = 0,034] (ux)
4. Beraucinsem cpeaHior abCOoMIOTHYIO MOTPENTHOCTD |A d | mo dhopmyre:

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

ad | = c
nd| = 0,006 + 0,016 + 0,(;26 + 0,014+ 0,034 _ 0,096 ~ 0192 wix.
5. BeruucisieM OTHOCUTEIIbHYIO  TIOTPEITHOCTH!
A
E= d -100% = 0,0192 -100% = 0,7%.

d
6. OxoHYAaTENbLHBIN PE3YIbTAT 3alIMCbIBAEM B BUAC JOBCPUTCIIBHOTO MHTEPBAJIA, B CEPEANHE
KOTOPOT'O HAXOAUTCSI HCTUHHOE 3HAUEHHE AUaMeTpa:

2,836 — 0,007 <d <2,836 + 0,007 (mx)
2,829 <d <2,843 (ux)
Omeem: TouHoCTh m3Mepenuii: 0,7%, muametp: d = (2,836 £+ 0,007) mx.

Pemnenue.
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1. [IpoitneHHBIN MyTh MOKHO ONPEIETUTH U3 COOTHOLICHUS
2
UZ—UOZZaS, (1)

rJie L — KOHEYHast CKOPOCTh; ¢ — YCKOPEHHE.

Ecmu YUE€CTh, UTO KOHCYHasA CKOPOCTh paBHA HYJIO, a YCKOPCHHEC OTpULATEIIBHO,
2

2 L
nojy4uum Vg =2 as, oTkyaa S = -9 2
2a
Yckopenue a HaliiéM 110 BTOpoMy 3akoHy HeroToHa:
F
a=—. )
m

B namewm cinyuae F — cuiia TpeHus.
[ToacraBus B popmyiy (2) BeipaskeHue 1is1 a U3 (3), HOIyIum
2
g = Do
2F
Bbinumem 9rcioBble sHauenus senuyun 8 CH: vo =36 km/a = 10 m/c; m =20 T=2-10%kr;
F=6xH=6'10°H.

[IpoBepuM eaWHMIBI TPAaBOW M JIeBOW dacTel pacu€THOM (opmynsl (4), 4TOOBI
yOemuThCS, YTO ATU E€IWHUIBI coBmajaroT. s sToro moncramisieM B ¢GOpMylly BMECTO
BEJIMYMH WX €AMHUIBI B MEXTyHapOTHOW CHCTEME:

M=M? - Kr - ¢?/(c® - KT - M), M= M.

[ToncraBuM uncnoBbie 3HaYEHUS B (4) U BBIYUCIUM

(4)

S 102 .2.10* 16700
=——( = M).
2.6-10°
2. PaboTy cui TpeHHs onpenenuM o ¢popmyse
A=Fs, 5)

e S — IIyTh, HpOﬁHGHHHﬁ TCJIOM 3a BpEMA JEHCTBUS CHUJIBL.
Ilocne moacTaHOBKH YHCIOBBIX 3HAUCHUM IIOJIy4YnM

A=6-10%-167 =10° (JIx) = 1 (MIx).

Pemnenue.
[To BTOpOMY 3ak0oHY HproTOHA mpoU3BENEHUE CPENHEN CUIIBI HA BpEMs €€ NEHUCTBUSA
PaBHO M3MEHEHUIO UMITYJIbCA TEJA, BBI3BAHHOTO 3TOU CHJION, T. €.

IJIe L1 U L2 — CKOPOCTH TeNa 70 U Mocje AeHcTBUs Cuibl; At — BpeMs, B TedeHHEe KOTOPOTro
. =\ M (0, —0y)
neiictBoBana cuna. M3 (1) momyunm (F ) = ———=. )

At

Ecnu ydecth, 4TO CKOPOCTh L2 YMCIEHHO PaBHA CKOPOCTH L1 M MPOTHUBOIOJI0XKHA €11
At At

Taxk Kak mapyK yna ¢ BICOTHI h, TO €ro ckopocTh Npy yaape U; =+/209N.

10 HampaBJIeHuIo, To Gpopmyina (2) mpumet Bux ( F) = U .

m
C yuétom storo momyunm { F)=— — /2 g h.

At

IloxacTraBuB crofa YHCIOBLIC 3HAYCHHS, HAUIEM

(Fy=- 2(')—2'11/2-9,81- 25 =—14(H).
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3Hak «MHHYC» IIOKAa3bIBACT, 4YTO CHJIa HaAIIpaBJICHA MPOTUBOIIOJIOXKHO CKOPOCTHU
MNaacHus ImapuKa.

Pemenue.
[Ipu noxséMe Tpy3a ¢ yCKOpEHUEM Ha HETO JICHCTBYIOT JIBE CHIIBL: CHJIa
LLLLL TSOKECTH P, HampaBlICHHAasi BHH3, M CHJIA HaTsOKCHHs KaHaTa T — BBEpX.
YckopeHnue, 1moaydaeMoe TpPy30M, BBI3BIBACTCSI PABHOICUCTBYIOIICH ITHX
CHIL.
° Ecnau npuHATh HampaBieHUE BBEPX 3a IMOJIOKHUTEIBHOE, TO COTJIACHO
BTOpOMY 3aKOHY HbIOTOHA MOKHO HaIKMCATh:
T-P=ma, otkynaT=P+ ma.
BripasuB cuity TsSKeCTH Tpy3a 4epes3 ero Maccy, nojayuum
7 T=m(g+a) )
YckopeHHe TpH PaBHOYCKOPEHHOM JIBIDKEHHH OIpPEHeisieTcs U3
COOTHOIIICHUS a= Yt~ Y , (2

t

IJie Lo — HavallbHasl CKOPOCTh, Lt — KOHEYHash CKOpOCTh; t — Bpems
M3MEHEHHUS CKOPOCTH.
Tak kak HayaJbHasi CKOPOCTh PaBHA HYJIIO, TO

Uy
=t 3
a " (3)

[ToncraBus B hopmyiy (1) Beipakenue i a u3 (3), MoIy4um

P

T=m g+% | 4)

Beipazum uncnoBsie snauenus eenuyun 6 CH. m = 1,5t =1,5- 103kr, vt=3,6 M/c, t=2C.
[TpoBepuM eauHUIBI MpaBOM M JeBoW uacTell pacuérHoil ¢Gopmyibl (4), YTOOBI
yOeauThes, 4To OHM coBHajaroT. [[ns sToro mojcrasisieM B GOpMylly BMECTO BEIMYMH UX
enuausl B CU: H =k - (M/c? + M/c - ¢) = kT - M/c?, H=H.
[ToncraBuM 4nciIOBBIE 3HAUEHUS B (4) U BBIYUCIMM:

T=1,50-10° 9,81+3’—;30 =1,74-10* (H) = 17,4 (xH).

Pewmenue.
do .
1. 3BecTHO, YTO yIiI0Basi CKOPOCTh o= E =Q.
d 3 2
Nwmeem: w:a(A+2t+t):2+3t.

o (t=2)=2+3-22=14 (pao/c).
2. JIuneitHast CKOPOCTH L CBSI3aHA C YTIIOBOH CKOPOCTHIO (O COOTHOIIEHHEM L = ®R,
WM, B HAIIIEM CITydae, v=(2+3t)-R.
JluneiHas CKOPOCTh L B MOMEHT BpeMmeHH { = 2 C paBHa
v(t=2)=14-0,1=1,4 (k).
3. YrinoBoe yCKOpPEHHE € CBA3AHO C YTIIOBOM CKOPOCTHIO (0 COOTHOIIEHUEM

2
8=d—®=(})=d—(P.
dt dt?
do d
B Hamiem cnyuae € = E=a(2+3t2)=6t; e(t=2)=6-2=12 (pao/c?).

4. TanreHUHaIbHOE YCKOPEHHUE ax HaaéM 1o dopmyie:
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ar=¢-R a:(t=2)=12-0,1=1,2 (m/c?.
5. HopmanbHOE yCKOpEeHHe a, HailiéM 1o Gpopmyoie:

an=m?-R an(t=2)=14?.0,1=19,6 (w/c?).
6. ITotHOE yCKOpEHUE paBHO:

a= 1/a,f + aT2 a=+19,6% +1,22 = 19,64 (m/c?).

Otser: 1) ® = 14 pao/c; 2) v =14 wm/, 3) £ = 12 pao/c?;
4) ar = 1,2 m/c%; 5) a, = 19,6 m/c?; 6) a=19,64 m/c2.

OIIK-2.3. IleMOHCTPUPYeT yMeHUE NPUMEHATh KOHKPETHbIE 3AKOHbI U METO/IbI €CTeCTBEHHbIX
HAYK IS KOMILJIEKCHOT'O pellleHUs IPOU3BOICTBEHHBIX 3a/1a4

IlepBblii 3Tan (MOPOroBoii YpoBeHb) — MOKa3bIBaAET CPOPMUPOBAHHOCTD MOKA3ATE/ ISl KOMIIETEHIMHU
«3HATH»

1. B xkanmwspHo#t TpyOke paguycom 0,5 MM KUAKOCTb NOHsIach Ha BbICOTY 11 MM. OLIeHUTh MJIOTHOCTh
JTAHHOM KHUJIKOCTH, €ci €€ KOd(h(HUIIMEHT MOBEPXHOCTHOT'O HATSKEeHHs paBeH 22 MH/m.

a) 820 xr/m3 ;

0) 600 kr/m3 ;

B) 700 kr/™M3 ;

r) 800 Kr/M™M3.

2. Boznyx mox mopmHeMm Hacoca umen naBienune 105I1a u o6pem 200cm3. Ecnm remrieparypa raza He
n3MeHUTCs, To 00beM 130 cM3 oH 3aliMeT IPH JTaBJIICHUH

a) 1,5°104 Ila;

0) 1,3+104 Ila;

B) 2105 Ila;

r) 1,5105 ITa.

3. Teno paBHOMepHO ABHWXKETCs MO IIocKkocTH. Chia JaBieHHs Tela Ha TutockocTh paBHa 20 H, cuna
tpenus 5 H. KoaddunmeHnTt TpeHust ckoyibkeHus paBeH

a) 0,8,

0) 0,25,

B) 0,75,

r) 0,2.

4. Teno HaUYMHAET BPAIIAThCSI OTHOCUTEIILHO HETIOABUKHOM OCH C YTJIOBBIM YCKOpeHUEM £=2t"2. YKaxuTe
3aKOH N3MEHEHHUS YTII0BON CKOPOCTH.

a) ®=2t"3;

b) ®=2/3 t"3;

C)w=4t;

d)o=3t"2.

5. Teno nmepemectunoch u3 Touku A B Touky B. Ilepemernienue tena — 37o0...

a) JUTMHA TPACKTOPHH;

0) BEeKTOp, TPOBEICHHBIN U3 TOYKUA A B TOUKY B;

B) IIyTb, IPOMACHHBIN TEIIOM;

T') JUHUH, IO KOTOPBIM JIBUXKETCS TEJIO.

Kiroun
1. r
2. T
3. 0
4, 0
5. 0
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6. YcTaHOBUTE COOTBETCTBUSL.

1. 3akon ["aycca nnst anekTpuueckoro noiis. | a) [loka3piBaeT, YTO BUXPEBOE€ MArHUTHOE IOJIE MOKET
BO3HUKHYTh KaK OT JJICKTPHYECKOTrO0 TOKAa, TaK WU OT
W3MEHEHUS JIEKTPUYECKON MHYKIIUU.

2. 3axoH Dapanes. 06) OnucbiBaeT CBA3b MeXAy 3NEKTPUYECKUM 1
MarHMTHbIM  monsiMK.  YTBepXkdaeT, u4To  poTop
9NEeKTPUYECKOro Momnsi paBeH CKOPOCTU U3MEHEHUs
MarHMTHOro NOTOKa, MPOXOASLLEro Yepes onpeaenEHHyo

NOBEPXHOCTb.

3. 3axon [Maycca 1y MAarHUTHOTO TIOJTSL. B) YTBEpXOaeT, YTO HanuyMe 3neKTpU4eckoro 3apsiga
CO30AET 3MEeKTPUYECKOE More BOKPYr HEro.

4. O600mEHHBIN 3aKOH AMITepa.. r) YcraHaenuBaeT, 4YTO B NpPUpoOAEe He CyLecTBYHOT

MarHUTHble 3apsAnbl. YKasblBaeT, YTO MarHUTHbIE FIMHUK
nona Bcerga 3aMKHYTbI.

0) 3akoH rmMapocTaTUKM W adpocTaTUKM, COrnacHo
KOTOPOMY Ha Temno, MOrpy>xéHHoe B XXWUAKOCTb WNnn ras,
AENCTBYET BbITankuBawLlas Cura, YUCINEHHO paBHas
Becy 06bEMa XUAKOCTU UMK rasa, BbITECHEHHOIO TEJOM.

Kirou:
1 2 3 4
B 0 r a
Bropoii 3Tan (NPOABHHYTHIH YPOBeHb) — INOKa3bIBaeT CHOPMHPOBAHHOCTH IOKa3aTE/sd

KOMIICTCHIIUM «YMETb»: BBIOMPATh M HCIO0Jb30BAaTh HEOOXOAMMBIC MaTeMAaTHYeCKHE METOAbI M
BbIYHC/JIMTEIbHbIE CPEJACTBA, a TaKKe TA0JMUbI U CIIPABOYHMKH, JOBOJINTH pellieHHe 3aJa4M 10
NPHEMJIEMOTr0 (YHCJI0BOI0) Pe3ya1bTaTa H OLEHUBATH €r0 JOCTOBEPHOCTh

1. DHeprus CBS3M Apa aTOMa aTIOMHHHSA -, Al paBHa ...

2. Konebanwusi, mpu KOTOPBIX (pu3nyecKasi BEIMUYUHA U3MEHSETCS C TEYCHUEM BPEMEHH 10
rapMOHUYECKOMY (CHHYCOHMIaTbHOMY, KOCHHYCOHMJIAJIbHOMY ) 3aKOHY, Ha3bIBAIOTCA ...

3. DHeprus, onpezenseMasl B3aUMHBIM pacloI0KEHNEM B3aUMOACHCTBYIOIIUX TEJ UM YacTel OJJHOTO U
TOTrO € TeJla, Ha3bIBACTCH ...

4. ... — XapakTepHbIE KPUTHUECKUE CKOPOCTH JBIKCHHS KOCMUYECKUX O0BEKTOB B TPaBUTAIIMOHHBIX
MOJISIX HEOECHBIX TEN M X CHCTEM.
5. ...— TepMOAMHAMMYECKUN MPOLECC B MAKPOCKOMMYECKON CUCTEME, IIPU KOTOPOM CHUCTEMA HE

00MEHHUBACTCS TEILIOTOM C OKpYZKaromuM NpOCTPaHCTBOM.

Kiroun
1. 225 MaB
2. rapMOHHYECKUMU
3. MOTEHIIMAILHOMN
4. KOCMHYECKHE CKOPOCTH
5. AmnabaTHYEeCKUN MPOIIece
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Tpernii 3Tanm (BBICOKHII YpPOBeHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH IMOKAa3aTENs
KOMIIETEHIIUN «BJIAAETh»: CIOCO0EH MePeBOANTH pPeajbHYI0 3aJa4y Ha si3bIK (PM3MKH, BbIOUPATH

MEeTO/

ee pelleHHs] CTPOUTH MNpocTeiilliie MOJeJIM NPH PpelleHUH NPodecCHOHAIBHBIX 3a/1a4,

CaMOCTOATEC/ILHO PAaCHIMPATH U yl"J'Iyﬁ.]'IHTL 3HaHUd.

IIpakTnyeckue 3aganus (pacyeTrHas padora):

1. B pesynbrare m3MepeHuid auamerpa d Kamwuispa B CTEHKE JIETOYHBIX albBEOJ TOJIYYCHBI
CIICTIYFOIIHE 3HAYECHUS: d1 = 2,83mux; d> = 2,82ux; ds = 2,81ux;
ds = 2,85 mk; ds = 2,87 mx. Haiitu cpennee apudMeTudeckoe 3HauCHHe.

2. Baron maccoii m = 20 T, IBHKYIIHIACS paBHO3aMEIJICHHO C HAYaJIbHOW CKOPOCTHIO Lo = 36 KM/,
nox nercrBueM cuibl TpeHuss F = 6 xH yepe3 Hexoropoe Bpemsi ocraHaBiauBaeTcs. Haiitu
paccTosinue, KOTopoe IpoiAET BaroH JO OCTAHOBKH.

3. Hlapuk maccoit 100 T ymain ¢ BeicoThl h = 2,5 M Ha TOPU30HTAIBHYIO IUTUTY M OTCKOYMII OT Heé
BCJIEACTBUE YIpyroro ypaapa 0e3 morepu ckopoctu. Ompenenute cpeanioro cuiy (F),
JIECTBOBABIIIYIO HA MIAPUK MPH yJape, €CIU MPOI0JDKUTETLHOCTh yaapa At = 0,1 c.

4. Omnpenenute cUily HATSHKEHUS KaHATa IPU MoABEME rpy3a Maccoit m=1,5T, eciu 3a Bpems t = 2C
OT HayvaJia JIBFKECHUSI CKOPOCTh BO3pociia oT vo=0 10 v=3,6 m/c.

5. Koneco paguycom R = 0,1 u Bpamaercs Tak, 4TO 3aBUCUMOCTD YIJIa IOBOPOTA ¢ OT BpeMeHH t
naéres ypasaenueM ¢ = A + Bt + Ct3 rne B =2pad/c u C=1 paod/c*. Jlns Touek, nexammx Ha 060/1e
KoJieca, HalTh uepe3 Bpems t = 2 € mociie Hauana ABMXKEHUS: 1) YyIIIOBYIO CKOPOCTh ®; 2) TUHEHHYIO
CKOPOCTb V.

Kiroun
1. Pemenne.
1. Cpennee apudmernueckoe 0 mHaxomum mo popmye:
q- d, +d,+d,+d, +d,
S
2. [loacraBnsieM YKCIOBBIC 3HAYCHUSL:
~ 2,83+282+281+285+287
d= c = 2,836(mx)
Omeem: 2,836
2. Pemenne.
2
y y LM
1. ITpoiiieHHBII TyTh MOKHO ONPEAETHTH 10 Gopmyse S = ?
2 4
g=107-2-107 _ 157 ().
2-6-10°
Omeem: 167
3. Pemenue.
2m
=——,2gh.
At :
[ToncTaBuB Croa YMCIIOBBIE 3HAUCHHS, HAIEM
2-01
F=- 0(])-’ \J2-9,81-25=-14(H).
Omesem: 14
4. Pemenne.
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T'=m g—i—%

HOIICTaBI/IM YHCJIOBBIC 3HAYCHUA U BBIYUCIIUM.

3,60
T=1,50-10° 981+ == | = 1,74-10* (H) = 17,4 (H).

Omeem: 17,4
5. Pemenue.
1. I3BecTHO, YTO YIIIOBast CKOPOCTh (® = a (4+2t+1t%)=2+3t2
o (t=2)=2+3-22=14 (pao/c).
2. JIuneiiHas CKOpOCTh L HAMIEM U3 COOTHOIICHUS L = OR,
v=(2+3t%)-R.
v(t=2)=14.0,1=14 (w/k).
Omeem: 14 u 1,4
du3nyecKue OCHOBbI MEXaHUKH.
1. [Tpenmet ¢usuku u e€ cBsA3b ¢ APYrUMU Haykamu. EqUHUIBI GU3UYECKUX BETUYHH.
2. CKOpOCTh ¥ IyTh MPH MOCTYTATEIHHOM JIBUKCHUH.
3. YCcKOpeHre U ero COCTaBIISIONINE.
4. VYr10Bas CKOPOCTh U YIIIOBOE YCKOPEHHE.
5. [lepssiit 3akon HetoTona. Macca. Cuia.
6. Bropoii 3akon HeroTona.
7. Tpernii 3akon HeroToHa.
8. Cuna TpeHwusl.
9. 3aKkoH coxpaHeHus umiyinbca. LlenTp macc.
10. Oueprusi. Pabora. MomHocTb.
11.  Kunernyeckas U NOTEHIMANIbHAs SHEPTUs. 3aKOH COXPAaHEHMs YHEPIUU.
12. MoMeHT uHepIUH TBEPIOTO Tela.
13.  Kuneruueckas Heprus BpameHHs.
14.  MowmeHT cuitbl. YpaBHEHHE JUHAMUKN BPALIaTEIbHOTO IBUKECHUS TBEPAOTO Tea.
15. MomeHT umMnysbca U 3aKOH €ro COXpaHeHUsl.
16.  Jledopmarnmst TBEpIOTO TENA.
17. 3axonsl Kemuepa. 3akoH BCEMUPHOTO TATOTEHHUS.
18.  Cwuua Tspxectr u Bec. HeBecomocTb.
19.  Tloze tarotenus. Pabota u nmoTeHIua Noist TATOTEHHUS.
20.  Kocmuueckue CKOpOCTH.
21.  HeunepuuanbHble cucTeMbl oTcueTa. CUIIbl HHEPLUH.
22.  Mexannueckue kojeOanus. ['apMoHUecKue KojaeOaH s U UX XapaKTePUCTUKH.
23.  CnoxeHHe OJUHAKOBBIX TAPMOHHUYECKUX KOJICOaHUH.
24. Junamuka xkonebaTensHOTO ABMKEHUA. MasTHUK.
25.  3aryxaromue U BBIHYX/IEHHbIE KOJIeOaHusl.
26. Mexanuka )xuakocteid. JlaBineHne B )KHIKOCTH U B Tase.
27.  VYpaBHeHHE HEpa3phIBHOCTU. YpaBHEHHE bepHyIIM U cliecTBUE U3 HETO.
28. BsizkocTh (BHyTpeHHee TpeHue). JlamuHapHbie U TypOyJIeHTHbIE TEUEHHUS.
29.  Meroabl onpeaeneHus BA3KOCTH.
30.  OCHOBHOIf 3aKOH PENATUBUCTCKON IWHAMHUKHN MaTePUAITbHOW TOUKH.
31.  3akoH B3aUMOJEHCTBUS MAaCChl U DHEPTUH.
OcCHOBBI MOJIEKYJAPHON QU3MKU M TEPMOJIMHAMUKH.
32.  CraTHCTUYECKHI U TePMOAMHAMHUYECKUI MeTO 1bl. OTIBITHBIE 3aKOHBI HACATHHOTO ra3a.
33.  VYpauenme Knaitnepona-Menpeneena.
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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.

ook~ owdE

OcnoBHoe ypaBHeHne MKT naeanbHbIX ra3os.
3akoH MakcBemna Uid pacupeleieHus] MOJEKYJ HIEalbHOIO raza 1o CKOPOCTSAM M 3HEPIUSIM
TEIJIOBOTO JABUKCHUS.
CpenHee uncio CTOIKHOBEHUI U CpeHss JUTMHA CBOOOAHOIO podera MoJeKyJl.
OnbiTHOE noareepsxkaenne MKT. SBienue nepenoca.
OcHoBBI TEpMOAMHAMUKH. YHCIIO cTeneHeil cBOOO bl MOJIEKYJIB.
IlepBblii 3aKOH TEPMOIMHAMUKH.
Pabora raza npu usmeHeHunu ero o0bEma. TermoeMKoCTb.
[IpuMeHeHune 1epBOro 3aKk0Ha TEPMOAMHAMUKH K U30ITPOLIECCAM.
Anmunabarnyeckuit mporecc. Ypasaenue [lyaccona.
Kpyrosoii pornecc (nukin). O6patumpie 1 HEOOpAaTUMBIE TTPOLIECCHI.
OHTpomnus U €€ CTaTUCTUUECKUN cMBICI. BTOpOii 3aK0H TepMOJMHAMUKHY.
PeanpHble ra3pl. CHilbl M1 NOTEHIMAIBHASI SHEPTHUS MEXMOJIEKYJIIPHOTO B3aMMOIEHCTBHS.
Peanbuble rasel. YpaBHenue Ban-aep-Baanbca.
Peanibabie rasel. 3orepmsl Ban-aep-Baanbca u ux ananus.
BHyTpeHHsIs1 sHeprus peaabHbIX T'a30B.
CaoiicTBa xuakocteil. [loBepxHOCTHOE HATSKEHUE.
CwmaunBanue. Kpaesoit yrou.
JlaBneHue noa UCKPUBJIECHHOM MOBEPXHOCTHIO HKUAKOCTH.
Kanunnsipusle siBneHus.
JIEKTPHYECTBO.

DneKTpocTaTHUKa. DINEKTPUUECKUH 3apsi/i U 3aKOH €r0 COXPaHEHUS.
BzaumopeiictBue snekTpuueckux 3apsgoB. 3akoH Kymona. Dnektpuueckoe mone (OII).
Hanpspxennocts OI1. I'paduueckoe n3odpaxenue DI1.
Teopema Octporpaackoro-I'aycca u e€ npuioxenus. [IpuHIMn Cyneprno3unuu 3I€KTPUYECKUX
IIOJIEH.
Pabota npu nepemerienuu 3apsaa B JI1. [Totrenuuan, rpaguent norennuana 1.
[TpoBOAHMKH B 3JIEKTPUUECKOM MOJIE. DIEKTPOEMKOCTb, JHEPT U 3aps’KEHHOTO MPOBOJHUKA.
JlndnekTpukn B asieKTpudeckoM nogie. [lonsprusanys TMaIeKTpUKOB.
OneKTpuueckoe TMoje B JUAIEKTpuKe. JludnekTpuueckas MPOHUIAEMOCTh. OJEKTpUYecKas
WHIYKUHUS.
Konzgencarop. D1eKTpOeMKOCTh CUCTEMbI KOHJIEHCATOPOB. DHEPrHUsl AJIEKTPUUECKOTO TOJIS.
OnexkTpudeckud TOK M ero xapakrepuctuku. Cwia Toka. [lageHuss HanpspkeHus W
AIIEKTPOBIIKYIAS CUJIA.
Tok B MertasuMueckux npoBojgHukax. Comnportusienue. I[IpoBoaumocts. 3akoH Oma. PabGota u
MOIIIHOCTh TOKa. 3akoH J[xkoyns-Jlenna.
Pa3BeTrBieHHas anekTpudeckas 1ens. [IpaBuna Kupxroga.
OCHOBBI 2JIEKTPOHHON TEOPUH MPOBOUMOCTH.
OneMeHThl PU3NIECKOM eKTPOHUKH. KOHTaKkTHas pa3HOCTh MOTEHIMANIOB. TepModIeKTpuiecKue
aBiieHus. PaboTa BpIX0/1a JIEKTPOHA U3 METaJIa.
OMuccus NEKTPOHOB. TepMO3IEKTPOHHAS YMUCCHS. DJIEKTPOHHBIE JIAMIIBL.
Tox B mnonynpoBojnHukax. 3anuparouiuii cioi. [lomynmpoBogHHMKOBBIE TNPUOOPHI  (IUOJBI,
TPaH3UCTOPBI U JP.).
Toxk B )kuaKoCTIX. Dnektponns. 3akoH Dapanes.
Toxk B razax. HecamocTosATenbHBIN U CAMOCTOATEIBHBIN Fa30BbIE PA3PSIIBL.

DJIeKTPOMarHeTu3M.
ITocTOssHHBIN MarHUT U KpyroBoM TOK. MarHuTHOE 1moJie.
XapakTepUCTUKH MarHUTHOTO TOJIS.
3akoH buo-Casapa-Jlamuaca u ero npuMeHeHue JUIsl pacueTa MarHUTHOTO TTOJISL.
3akoH Amrepa. [IpoBoaHMK ¢ TOKOM B MarHuTHOM 1osie. [lapannensHble TOKH.
MarsuTHoe 1noJje COJIEHOUAA U TOPOUIA.
ua- napa- u peppomarautHsie Benlectsa. [Ipupoaa peppomarueruszma.
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7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22,
23.
24,
25.
26.
217.
28.

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

37.
38.
39.
40.

41.
42.
43.
44,
45.
46.

JIBrKeHUe 3apsyKEHHBIX YaCTHULL B 3JIEKTPUUECKOM U MAarHUTHOE IMOJISIX.
O ekt Xomna.
[upkynsuus BEKTOpa MarHUTHOW MHIYKLIMH. 3aKOH IIOJHOTO TOKAa JUIsi MarHUTHOTO IOJISL B
BaKyyMe.
SIBiieHME AEKTpOMarHuTHOM MHAYKIUK. 3akoH Dapanes. [Tpasuio Jlenua.
NuaykTuBHOCTH KOHTYpa. CaMOMHIAYKIMSL.
B3anMHas uHyKuus.
Tpancdopmaropsi.
[lepemeHHBIN CHHYCOUIATIbHBINA TOK.
Lenu nepemennoro Toka (R, L, C).
Pe3onanc HanpspkeHU U TOKOB. MOIIIHOCTB, BbIAEIAEMAas B €U IEPEMEHHOTO TOKa.
ONEeKTPOMAarHUTHbHIE BOJIHBI.
DIIeKTpOMarHuTHhIE KojiebaHus B kosiebaTenbHOM KoHTYpe (L, C).
OnTuka. KBantoBasi npupoaa csera
OcHoBHbIE 3aKOHBbI ONTHKU. [TosIHOE OTpaxeHue.
OcHoBHBIE (POTOMETPHUECKUE BETMUNHBI U UX CTUHHIIBI N3MEPECHUS.
Pa3Butue npeacraBieHuil o Npupoje CBeTa.
HnTepdepenius cera. MeTopl HabIt01eHUs HHTEP(EPEHIIMU CBETA.
Pacuer untepdepeHIIMOHHON KapTUHBI OT ABYX HCTOYHHUKOB.
Hudpaxus csera. [Ipunuun [toiirenca-dpenens.
Hudpaxius Opaynrodepa Ha TOHKOH MIETH.
Hudpaxmnus @paynrodepa Ha TuHpaKIIMOHHON pEHIeTKE.
[Honsspuszanus ceera. EcTecTBeHHBIN U NOJISIPU30BaHHbBIN CBET .3akoH Mastoca.
[Tonspuzanus cBeTa NpU OTPAXKEHUM U MPEIOMIICHUHM HA T'PAHULE JIBYX JIMUAIEKTPUKOB. 3aKOH
bprocrepa.
KBanTOBBIE CBOICTBA CBETA. TEIUIOBOE U3ITYUYEHHUE U €r0 XapaKTEPUCTUKHU.
3akoH Kupxroda.
3akonsl Ctedana-bonsiiMana u Buna.
KBanToBas runoresa nzmydenus u gopmysna Ilnanka.
®dotorddext. 3akoHbI BHENMIHETO PoTordPexTa.
YpaBHenue DiiHITelHA U1 BHEIIHEro GpoTtoaddexra.
Macca u umiysbsc (POTOHa, 1aBJI€HUE CBETA.
O dexr Komnrona u ero snemeHTapHas TEOPHSL.
DJleMeHThI KBAHTOBOH (U3UKHU aTOMOB
Mogenu aromoB Tomncona u Pezepdopna.
JIuneituatsiii cnektp aroMa Bogopoaa. [loctynarsr bopa.
Crnextp atoma Bopopoza 1o bopy.
KBaHTOBasi TEOpUS CTPOEHUSI MHOTOJIEKTPOHHBIX aTOMOB.
DJieMeHThI (U3NKH aTOMHOIO siApa
OO61ure cBeIeHHs O CTPOCHUH aTOMHBIX SIJIEP.
EcTecTBeHHas pailnOaKTUBHOCTb. 3aKOHBI PaJJUOAKTUBHOIO pacaja.
Snepnas peaknus. ickyccTBeHHAs! paiiOaKTUBHOCTb.
Oueprus cBs3u. Jlepekt macchl aTOMHOTO S/pa.
Peakuus nenenus. Llennas peakius.
Peakuus. TepmosinepHas peakuusi.

4. METOAUYECKHUE MATEPHUAJIbBI, OIPEAEJIATIOINUE ITPOLHEAYPbBI OHEHUBAHUA

3HAHWM, YMEHUM, HABBIKOB 1 (MJIN) ONIBITA JEATEJBbHOCTH

Tekymuii KOHTPOJIb

Omnpoc Kak CpeACTBO TEKYLIETO KOHTPOJIS MPOBOIUTCS B (JOPME YCTHBIX OTBETOB Ha BOIPOCHI.

CryneHT oTBeUYaeT Ha OCTABIEHHBINA BOMPOC Cpa3y, BpeMs Ha MOATOTOBKY K OTBETY HE MPEI0CTABIISIETCS.
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[IpakTHyeckue 3afaHusl KaK CPEACTBO TEKYIIEro KOHTPOJS HPOBOIATCS B NMUCBMEHHOH (opMme.
CryneHTy BblIaeTcs 3aiaHue U npepoctanisiercs 10 MUHYT JU1sl TOATOTOBKH K OTBETY.

IIpomexyTouHas aTTecTanusA

3aueT MpOBOAUTCS yTEM MOABEACHHS UTOTOB IO Pe3yJIbTaTaM TEKYILEero KOHTPOJISA U pe3yJibTaTaM
BBITIOJIHEHUS pacueTHO-Tpaduueckoil paboTel. Eciau cTyieHT He CIpaBHIICS C YaCThIO 33JJaHUN TEKYIIETO
KOHTPOJISI, EMY MPEOCTaBIseTCs] BO3MOXKHOCTD CAAaTh 3a4€T HA UTOTOBOM KOHTPOJIBHOM MEPOIPHUSTHH B
¢opmMe OTBETOB Ha BOINPOCHI K 3a4€Ty WJIM TECTOBBIX 3aaHuil K 3auery. @opmy 3auera (ompoc wiu
TECTUPOBAHUE) BHIOMPACT MPEIo1aBaTeb.

Ecnu 3auer mpoBogutcs B (opMe OTBETOB HAa BONPOCHI, CTYJIEHTY HpEIJIaraeTcst OAMH WM
HECKOJIBKO BOIIPOCOB U3 MIEPEUHsI BOIIPOCOB K 3a4eTy. Bpems Ha MOATr0TOBKY K OTBETY HE MPEAOCTaBISIETCS.

DK3aMeH NpPOBOJUTCS B yCTHOW ¢opme. M3 3K3amMeHAIMOHHBIX BOIPOCOB cocTaBisiercs 30
9K3aMEHAIIMOHHBIX OueToB. Kakplii OMIIET COCTOUT M3 TPEeX BOMPOCOB. KOMITIEKT 3K3aMeHAIMOHHBIX
OUJIETOB MpEACTaBIEH B Y4eOHO-METOANUECKOM KOMIUIEKCE JUCITUILINHBI.

Ha noaroroBky k oTBETY CTyJIeHTY IipenocTaBisiercs 20 MUHYT.
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