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BOJIOOTBEICHUE
Pabouas nmporpaMmMa TUCHMILIMHBI pa3padoTaHa JOUEHTOM Kadeapbl mpupoaoo0ycTpoiicTBa U

BOJIONOJIb30BaHUS KaHIMJATOM TEXHUUYECKUX Hayk PamazanoBoii I'.I'.

PerieH3eHT: K.T.H., JOIEHT, JOICHT Kadeapbl 3JIeKTPOOOOPYIOBAaHUS U IJIEKTPOTEXHUICCKUX CHCTEM
JIumma O.A.



1 [lnanupyemMble pe3yabTaThl 00y4eHHs M0 JUCIHUIINHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMH B
OIIOII CHO unankaTopaMu 10CTHKEHUSI KOMIIeTeHIUii

1.1 Ilepeyenb KoMneTeHUHiH, GOPMUPYEMBIX YUeOHOM TUCUMILINHOM

NapnkaTopbl 10CTHKEHHSI KOMIIETEHIUH Ilnanupyemble pe3yJibTaThI 00y4eHHUs!
OK-3. IlnanupoBaTh M peanu30BBIBATh | 3HATH (3):COBpEMEHHYIO KapTHHY MHpa Ha OCHOBE
coOCTBEHHOE  TPO(ECCHOHANLHOE U | €CTeCTBEHHOHAYYHBIX3HAHUH, (yHIaMEHTAIbHbBIE
JUYHOCTHOE Pa3BHUTHE. 3aKOHBI (PU3HUKH, B T.4. (PU3NYECKHE OCHOBBI
MEXaHHKH; MOJICKYJISIPHY O busuky u
TEPMOJMHAMUKY, AJICKTPHUYECTBO U MarHETHU3M,
OITHKY, aTOMHYIO U SJEPHYIO (PU3UKY; TCOPHIO U
METO/bl IKCIICPUMEHTAJIBHBIX MCCIICTOBAaHUM.
VYmerp (Y): ucnosib3oBaTh (HU3NUYECKUE 3aKOHBI
JUISL  pelIeHMs 3amad B IpodeccHOHabHOMN
NESATCIILHOCTH; TPOBOJUTE IKCIEPUMEHTATbHBIC

HCCIIEIOBAHUSL.
Baagers (B): Meronamu pelIeHHs] HHKEHEPHBIX
3a1a4; METOAaMU 00paboTKn

OKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ.

2. lenu u 327244 OCBOECHHS Y4eOHOM AN CHHUIIMHBI, MECTO TUCIUIIHHBI B CTPYKTYpe
o1oI
Juctummaa ®usuka otHOocuTes K obs3arensHoi yactn COQO.07.06 ocHOBHOM TpodeccnoHaTBEHOM
o0pa3oBaTeNbHON TpPOrpaMMBbl  CpeHEero mpodeccCHoHaTFHOTO 00pa3oBaHUS MO CHEIHATbHOCTU
08.02.04 BomocHabxeHue U BOJOOTBEICHHE.

LeabIo TUCIHUILTUHBI SBIISETCS:

O3HAaKOMJIEHHE C OCHOBHBIM HauoOoiee O6II_II/IMI/I (I)I/I3I/I‘ICCKI/IMI/I SABJICHUSAMU W 3aKOHaAMH, U HX
TCOPECTUICCKUM OGOCHOBaHHeM, MOJIYYCHUC HABBIKOB IMPUMCHCHUSA TIOJYUYCHHBIX 3HAHUH K PpeUICHUIO
NPaKTUYECKUX 33/1a4, yMEHHI UCIIOJIb30BAaTh 3TH 3HaHUS B MPO(HECCHOHATBHOM eI TeNbHOCTH U (POPMHPOBAHKE
HEOOXOUMBIX KOMIIETCHIIUH, a Takke co3aaHus (hyHIaMEHTaJbHOW 0a3bl JJIS YCHEIIHOTO OCBOCHUS psijia
JAUCHUILINH IIPUKIIAAHOI0 XapaKTepa.

Jlns BeIpaOOTKH Yy OOYYarommxcss HEOOXOAUMBIX METOAOB (U3UYECKOTO UCCIIEIOBAHUS
HEO0OXOANMO peuteHue ciedyouux 3a0au.

- HU3YyUCHHUEC OCHOBHBIX COBPEMCHHBIX q)HSHqCCKI/IX HpeHCTaBHeHHﬁ yeJjioBeKa 00 OKpYKaroIeM MHUPE,

- OBJIAJICHUC q)yHJIaMeHTaJ'IBHI)IMI/I q)HSI/I‘IeCKI/IMI/I IMOHATUAMHU, TCOPUSAMHU N 3aKOHaAMH, a TaKXKe
METOJaMU (1)I/I3I/I‘{CCKOFO HCCICOOBaHUA,

- YCBOCHHUEC MCTOANOB W MNPUCMOB PCHICHUSA 3ada4d H3 PA3JIUYHBIX obnacreit (1)I/I3I/IKI/I n 6yz[yu_[el>'1
CHEHAIBHOCTH.

3. O0beM yueOHOH IWCHUIIMHBI B 3a4YeTHBIX EIUHUIAX € YKA3aHHMEM KOJIN4YeCTBA
aKaJeMH4YeCKHX YacoB, BbI/IEJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4yalouuxcs ¢ npenoaaBarejiemM
(mo BUAAM y4eOHBIX 3aHATHI, TEKYIIU W NMPOMEKYTOYHbIIi KOHTPOJIb MO IMCHUILIMHE) U HA
CaMOCTOSITE/ILHYI0 Pa00oTy 00y4aroIMXCcs

Ounas dpopma o0yueHus

Bun yuebHOI paboThI 2 ceMecTp
O01mas Tpy10eMKOCTh THCHHMIIJIMHBI, aKaIeMHUYeCKUX 144
4acoB
AynuTopHasi (KOHTAKTHas1) paboTa, 4acoB 104
B T.4. 3aHATHUA JICKITMOHHOI'O THUIIA 52




3aHSITHsI CEMUHAPCKOrO TUIIA 52
CamocrosiTe/ibHasi padoTa 00y4aloUIUXCsl, YaCOB 40
B T.4. KypcoBasi paboTa -
KoHTpoJb -
Bun npoMexxyTouHOM aTTecTauuu 3auer

4. ConeprxkaHue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jiejiaM) ¢ yKa3aHueM
OTBEJE€HHOI0 HA HUX KOJMYECTBA AKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
4.1 llepeuens pazoenos oucyuniunsl ¢ yKazanuem mpyooemKkocmu ayoumopHoil (KOHmMaxKmHuoil) u
camocmoamensvHoil padomaul, 6U006 KOHMPOJIell U nepeyHs KOMnemeHyuil

Ounas hopma oOydeHHst

TpymoeMKoCTb, 4acoB Kon
B TOM YHCIIC HaunMmeHoBanue |KOMIIETEH
HanMmenoBanwue pas3ienoB u TeMm ayJTUTOPHOU OIIEHOYHOTO LIHH
BCETO .. |caMocTosTeNn
(KOHTaKTHOW) o cpencTBa
BHOI paboTHI
paboThI
Pazgen 1. Mexanuka. Koseoanus u 24 20 4 3agaua (MpaKTHUECKOE OK-3
BOJIHBI 3a/1aHue),
1.1. KunemaTuka 1 AUHAMHUKA 9 8 1 TecT
1.2. Dueprus. Pabora 5 4 1
1.3. PengaruBucTcKas MeXaHHKa 2 2 -
1.4. DeMeHTBHI MEXaHUKH CIIOIIHBIX 3 2 1
cpen
1.5. l'apmonmnueckue KojieOaHus u 5 4 1
BOJIHBI
Pa3znen 2. MoJiekyJisipHasi pU3MKa H 24 20 4 OK-3
TepMOAMHAMHUKA 3amaua (MpakTUIeCcKoe
2.1. OcHOBHI MOJICKYJIAPHO- 14 12 5 3aj1aHue),
KHHETHYECKOH TEOpHH TECT
2.2. TepMoiHAMUKa 10 8 2
Pazgen 3. BHEKTPH‘IECTBO 24 18 6 Bamaya (HpaKTI/I‘IeCKOG OK-3
3.1. DiekTpocTaTHKa 10 8 2 3a/1aHUE),
3.2. [TocTOsSHHBIN 2IEKTPUUECKUI TOK 14 10 4 TecT
Paznen 4. Maraerusm 24 18 6 OK-3
4.1. DnekTpoMarHeTu3m 12 8 4 3anaua (npakrueckoe
3a/I1aHue),
4.2. SHCKTPS)MaFHI/ITHai{ WHIYKIUS U 12 10 5 recT
MIEPEMEHHBIH TOK
g,ﬂfﬁ:’ Ontuka. KBantoBas 24 16 8 Sanaua (MpaxTIIeCKoe OK-3
5.1. BonHoBas onTuka 12 8 4 izlcl:HHe)’
5.2. KBanrtoBas (u3uka 12 8 4
Paznen 6. ®u3uka aroma, aTOMHOI0 24 12 12 OK-3
SIIPA M DJIEMEHTAPHBIX YACTHII
6.1. ATom 6 4 2 3amaya (MpaKTUYECKOE
6.2. DiieMeHThl (PU3UKU TBEPJOTO TeJIa 6 4 2 3a/IaHUE),
6.3.ATOMHOE S1JIpO 6 2 4 TECT
6.4. DeMeHTapHBIC YaCTHUIIBI U 6 2 4
(m3nyeckas KapTHHA MHpa
Hroro 3a cemecTp 144 104 40 3aueT OK-3




4.2. Cogepxxanue TMCUUIJIMHBI M0 pa3aeaam

Pa3znen 1.Mexanuka. KoseGanusi 1 BOJIHbI

Lenu - npuoOpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (DM3MUECKOT0 HCCIeI0BaHus,
Ha OCHOBE 3HaHWU (yHJAMEHTAJIbHBIX 3aKOHOB MEXAHUKH.

3agauu — HAy4YUTh CTYJICHTA BIAJETh METOAAMHU PEIICHHUS 3a]1a4 110 JaHHOMY pa3zieny (pU3uKH.

Ilepeyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

1.1. KunemaTnka U [uHaAMHKa.

MarepuanbHasi TOuka. AOCONIOTHO TBEPAOE TeNO. BeKTOpHBINH (KOOpAMHATHBINA) METO.
ONMUCAHUsl OTHOCUTENIBHOTO JBWKCHUS MaTepuajbHOM TOYKM. KuHemaTuueckue ypaBHEHHUS U
TpaeKTopusl ABMXKEHHUS. CKOpPOCTb M YCKOPEHHME TOYKM KaK IPOM3BOJAHBIE DPaauyca-BEKTOpa IIO
BpeMeHU. CKOpPOCTh M YCKOPEHHE NPU KPUBOJIMHEMHOM JBWXEHUMU. HopManbHOE M TaHreHUHaabHOE
YCKOpeHHUs. [[BHKEHHE 4aCTHULIBI 10 OKPYKHOCTH. YTJIOBas CKOPOCTh U YIVIOBOE YCKOPEHUE, UX CBSA3b
C JIMHEWHBIMU CKOPOCTSIMH M YCKOPEHHMSIMU TOYeK Bpamawmerocs tena. llocrynarensHoe u
BpalllaTeIbHOE JIBU)KEHUS a0COIIOTHO TBEPIOTO TENa.

3aKOH MHEPLHUU U UHEPLHUATIbHBIE CUCTEMbl OTCUETA. 3aKOHBI AUHAMUKH MaTE€pUaIbHON TOUKH
U CHCTEMbl MaTEpHAIbHBIX TOYCK. BHemrHue u BHyTpeHHHE cuiibl. LleHTp Macc (LeHTp WHEPIUH)
MEXaHUYECKON CUCTEMBI U 3aKOH €ro JBUKEHHUs. 3aKOH COXpaHEHUs uMITyjbca. PeakTuBHas cuina.

3aKOH BCEMUpPHOro TAroTeHus. ['paBUTallMOHHAs MOCTOsSHHAsA. ['paBUTALlMOHHOE TIOJE.
Yckopenue cBoOomHOro majeHus. [IBuxkeHuwe Ten y moBepxHOcTH 3emud. [lepBas kocmuueckas
CKOpOCTb.

Cwiibl ynpyroctu u TpeHus. /[uHaMuKa BpamiaTteabHOIrO ABUKEHUA. MOMEHT CHIIbI, MOMEHT
MHEPLUUU U MOMEHT HMIyjJbca. MOMEHT CHJIbI OTHOCHTEIBHO OCH. MOMEHT uMIyJjbca Tela
OTHOCHUTEJIbHO OCH. YPaBHEHUE JMHAMUKHU BpaAlIaTEIbHOTO JABMKEHUS TBEPAOrO TEla OTHOCUTEIBHO
HETOJIBMKHON ocu. KnHeTn4eckass 3HEeprusl Bpalaruierocs Tena.

1.2.3neprus. Pabora.

3aKOH COXpaHEHMsI U IPEBPALCHHS SHEPTUN

DHeprus Kak yHHBEpCcalibHas Mepa pa3lIuyHbIX (popM IABMKEHHS W B3auMojneicTBus. Pabota
nepemMeHHo# cwibl. KuHeTnueckast sHEprusi MEXaHUUECKOW CUCTEMBI U €€ CBSI3b ¢ pa00TOM BHEIIHUX U
BHYTPEHHUX CHJI, IPUIJIO)KEHHBIX K CUCTEME.

[Tone xak opma Marepuu, OCYLIECTBISAIOIIAs CUIOBOE B3aMMOJEHUCTBUE MEX]Y YacTHIIAMU
BelecTBa. [loTeHManbHas SHEPrus MaTepUaIbHOM TOUYKM BO BHEIIHEM CHJIOBOM IOJIE€ U €€ CBS3b C
CWJIOM, JIeHCTByIOIIEW Ha MaTepuanbHylo Touky. lloHATHe o rpagueHTe ckalsgpHOW (yHKUUU
koopauHat. Ilone uenTpanbHbix cuil. lloTeHnManbHas SHEPrUs CHUCTEMBL. 3aKOH COXPAHEHHS
MeXaHW4YecKoi sHepruu. [luccumanusi sHepruu. 3aKOH COXpPaHEHMs] W NPEBpAIICHUsS SHEPrUU Kak
MPOSIBJICHUE HEYHUUYTOKUMOCTU MaTepuu U €€ JBIKEeHMs. [IpuMeHeHHe 3aKOHOB COXpaHEHHUsS K
CTOJIKHOBEHHIO YIIPYTHUX M HEYTIPYTUX TEI.

1.3.PensTuBUCTCKAsI MEXaHUKA.

[Tpunumn otHocutensHoctu [Nanmunes. [IpeobpazoBanus [Nanunes. HenneprmanbHble cUCTEMBI
orcuéra. Cunbl uHepuuu. Cuna Kopuonuca. 3akoHbl COXpaHEHUsS B HEMHEPLUUAIBHBIX CHUCTEMaX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTU B PEISTUBUCTCKON MexaHuke. [locTynaTel crienuanbHON TEOpUHU
otHocutenbHoCTH. [IpeobpazoBanue Jlopenua. [lonstue ongHoBpeMeHHOCTH. OTHOCUTENBHOCTD JUTUH
U TIPOMEXKYTKOB BpeMeHHU. MHTepBanm Mexay COOBITUSMH M €r0 WHBAPHUAHTHOCTH MO OTHOIIEHUIO K
BBIOOPY MHEPIMAIBHON CHUCTEMBI OTCYETAa KaK IMPOSBICHUE B3aUMOCBS3U MPOCTPAHCTBA U BPEMEHHU.
PenaruBuCTCKHI 3aKOH CJIOXKEHHsI CcKopocTed. PemarmBuctckuii ummyiabc. (OCHOBHOM 3aKOH
PENSATUBUCTCKOW TUHAMUKU MaTepUAIbHOM TOUYKH. PeNATUBUCTCKOE BBIpaKE€HUE HJII KUHETHYECKOM
SHepruu. B3auMocCBsA3b Macchl U PHEPTUU. DHEPrusi CBSI3U CUCTEMbl. COOTHOIICHUE MEXIY IMOJHOU
SHEpPrue M HMMYJbCOM dYacTHIlbl. ['paHuIpl npuMeHHMOcTH Kiaccuuecko (HbroTOHOBCKOM)
MEXaHUKH.

1.4. DnemMeHTHI MEXaHUKH CIUIOMIHBIX CPE/I.

OO0me CcBOMCTBAa JKMJIKOCTH W Ta3a. YpPaBHCHHWE PABHOBECHS W JIBIDKCHHS KHIKOCTH.
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NneanbHas xxkuakocth. ['mapocratuka HecKuMaeMoO XKUAKOCTU. CTallMOHApPHOE TE€YEHUE HACATbHOMN
KUAKOCTU. YpaBHEeHUEe bepHymn.

Bszkas xuakocts. Cuiibl BHyTpeHHEro TpeHus. CTalMOHAapHOE TEUEHUE BS3KOM KUIKOCTH.
®opmyna Ilyazeitng. ®opmyna Crokca. I'mapoauHamuueckas HeycToMdyuBOCTh. IloHsATHE O
TypOyJeHTHOCTH. [[BUyKEHUE TeN B )KUIKOCTSIX U ra3ax.

WneanbHo ympyroe teno. Ymnpyrue nedopmanuu u Hanpspbkenus. 3akoH ['yka. [lnactuueckue
nedopmanuu. [Ipeaen npoyHocTH.

1.5. 'apmonnyeckue KoneOaHus U BOJHBI.

Konebanusi. Mexanuueckue konebanus. KunemaTuueckue XapakTEpUCTUKH T'apMOHHUYECKUX
konebanuit. Jluddepennuansuoe ypaBHeHHE rapMOHUYECKHX KoseOanuil. [IpykuHHbINA, hru3nueckuii
U MaTeMaTHYeCKH MasTHUKU. DHEpPrus rapMOHMYECKUX KoseOaHuil. CrokeHue rapMOHHYECKHX
KoJeOaHUU OJHOTO HAmNpaBICHUS W OJMHAKOBOW 4YacTOThl. bueHus. CloXeHUs B3aUMHO
NEePIeHIUKYISIpHBIX KojeOanui. [luddepeHnuansHoe ypaBHEHUE 3aTyXalolUX KoieOaHUM U ero
pemenue. Juddepennunansnoe ypaBHeHHE BBIHYKICHHBIX Kojiebanuii. [TonsTre o pe3oHaHce.

Mexanu3m 00pa30BaHUsS MEXaHHUYECKUX BOJIH B ympyroit cpene. IlpomonbHble U monepeuHble
BosHBL. CuHycoHManbHble (TApMOHHYECKUE) BOJIHBL. YpaBHEHHE Oerymiedl BoiHbBI. J[mMHA BOTHBI U
BOJIHOBOE uHciio. BonHoBoe ypaBHenue. PazoBas CKOpPOCTb. JHEprusi BOJIHBL. BekTop Ymosa.
BosHoBo# naker. I'pynmnoBas ckopocTs. KOrepeHTHOCTb.

Hutepdepenius BonH. OOpa3zoBaHHe CTOSUYUX BOJIH. Y paBHEHUE CTOSYEH BOIHBI M €T0 aHAJIHU3.

Paznen 2. Mosekyasipaasi pu3uKa 1 TePMOAUHAMHKA

Lesn - nproOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (PU3MUECKOTO UCCIIEIOBAHMS,
Ha OCHOBE 3HaHWH (yHJAMEHTAJIbHBIX 3aKOHOB MOJIEKYJISIPHON (DU3UKU M TEPMOIUHAMUKH.

3agaum — HaAy4UTh CTYIEHTA BIAJIETh METOJIAMH PEIICHHS 3a/1a4 110 JAHHOMY pasenny (pu3uKu.

Ilepeyennb y4eOHBIX 2JIEMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUIECKON TEOPHUH.

TepmoarHaMUYECKHUI ¥ CTATUCTUUECKUHA METO/BI UCCIIEA0BaHNsA. MaKpOCKOMMYECKOE COCTOSHUE.
Makpockonnyeckre napaMmeTpbl Kak CpeJHUE 3HAUYCHHUSI.

W3onpoueccsl M 3aKOHOMEPHOCTH MX HNpPOTEKaHHA. AOCONIOTHAs TemIepaTypHas MIKala.
VYpasnenue Knaneiipona-Menpeneena.

Mopnens wuzpeanbHOro rasa. BbIBoAg ypaBHEHMsI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH
UJeaNbHbIX ra30B JUIsl JaBJIECHUS U €ro cpaBHeHuE ¢ ypaBHeHHeM Knaneiipona-MenaeneeBa. Cpenusis
KMHETUYECKasi HEPIrUs MOJIEKYyJd. MOJIEKyISpHO-KHHETHYECKOE TOJIKOBAaHUE TEPMOJMHAMHUYECKON
TEMIEPATYyPHI.

SBnenus nepenoca. Auddysusa. Koabounuent nupdysun. Auddysus B razax, KUIKOCTIX U
TBEPABIX Tenax. TermonpoBogHOCTh. KoadduimeHT TemmonpoBoHOCTH. TeMepaTyporpoBOIHOCTb.
Bsiskoctb. KoagdunmeHTs! BA3KOCTH ra30B U KUIKOCTEH.

UYucno creneHeil cBOOOABI MOJEKYJbl. 3aKOH PaBHOMEPHOIO pacCHpeeeHUs] SHEPrUH 0
CTeneHsIM CcBOOO/bI MOJIEKyN. BHyTpeHHss sHeprust ujaeanpHoro rasa. Pabora raza mpu M3MEHEHUU
ero oobpéma. KomnuectBo ternotel. Temnoémkocts. IlepBoe Hauano tepmonuHamuku. [Ipumenenue
[epBOr0 Hayaja TEPMOIMHAMUKH K H30MpoleccaM M aauabdaTHOMY IPOLECCY HeaqbHOro rasa.
3aBUCUMOCTH TEINTIOEMKOCTH MAEALHOTO ra3a OT BUJa Mpoliecca.

2.2. TepmonuHamMuka.

O6patumbie U HeoOpaTumble mporiecchl. Kpyrosoit mporecc (nmki). TemmoBeie ABUTATENH U
xonoauibHble MamuHel. [{ukn Kapuao u ero KIIJ[. Bropoe nHauano tepmoaunamuku. HesaBucumocts
KIIJI uuxna KapHo ot mpupoasl pabodero Tena.

Peanbnble ra3sl. Cuibl ¥ NOTEHIMAIbHAS SHEPTUS MEKMOJIEKYJISIPHOTO B3aUMOACHCTBHSI.

TepMonnHaMuKa NOBEPXHOCTH paszena AByX cpel. IloBepXHOCTHast PHEPrus U HaTSOHKCHHUE B
xuakoctax. CmaunBanue. J[aBieHue noJ MICKPUBIEHHOM MOBEPXHOCTHIO JKUIAKOCTH. KannmuispHOCTS.

®da3oBeie npeBpanieHus. Pa3zoBbie quarpaMMbl. Kputuueckoe coCTOSHUE.

Kunkue KpucTaibl.



Pa3znen 3. JiekTpuuecTBo

Lesn - nproOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (PU3MUECKOTO UCCIIEIOBAHUS,
Ha OCHOBE 3HAHUI (PYHIAMEHTAIBHBIX 3aKOHOB 3JIEKTPOCTATUKU U MOCTOSIHHOT'O TOKA.

3agaum — HaAy4UTh CTYIEHTA BIAJIETh METOJIaMH PEIICHH 3a/1a4 [0 JAHHOMY pa3eny (pu3uku.

Ilepeyenb yueOHBIX 3J1IEMEHTOB pa3jeJia:

3.1.DnekTpocTaTuka.

3aKOH  COXpaHEHUs  JJIEKTPUYECKOTro  3apsfa.  Jnekrpudyeckoe  mosie.  OCHOBHbIE
XapaKTEPUCTUKHU IEKTPOCTATUYECKOrO MOJISI — HANPSHKEHHOCTh M MOTeHUMAN. Hanpssk€HHOCTh Kak
rpaIueHT MoTeHuuana. Pacuér snekTpocratuyeckux mnojieil Mmerogom cynepnozunuu. [loTok BekTopa
HaIpPsKEHHOCTH.

[IpoBonHukM B 3nekTpudyeckoM mnoje. [lojge BHYTpM NHpPOBOJHUKA M Y €r0 MOBEPXHOCTH.
Pacnipenenenuie 3apsaoB B NPOBOJHUKE. DJIEKTPOEMKOCTb YEIMHEHHOIO IPOBOJHMKA. B3anMHas
€MKOCTh JIByX NpOBOAHMKOB. KoHJeHcaTopbl. DHEprus 3apsKEHHbIX MPOBOJHUKA, KOHAEHCATOpa U
CHCTEMBI TPOBOTHUKOB. DHEPTHS 3IEKTPOCTATHUECKOTO N0l OObEMHAS MIIOTHOCTH SHEPTHH.

3.2.I1oCTOSIHHBIN PJEKTPUUCCKUN TOK.

IIOCTOSIHHBIM DJIEKTPUYECKUH TOK, €ro XapaKTEPUCTUKA M YCIOBHA CYIIECTBOBAHMS.
Knaccuueckast 3MeKTpoOHHAs TEOpHs 3JIEKTPOIPOBOJHOCTA METANIOB U €€ OMBITHbIE 0OOCHOBAHMS.
3akon Owma. Pa3HOCTh TOTEHIMANOB, 3JICKTPOABIKYIIAs CHJIA, HalpspDKeHHe. 3akoHbl Kupxroda.
3akon [[xoynsa-JleHna. OnekTpuyeckuid TOK B BakyyMme. PaboTa BbIX0/la AJIEKTPOHOB W3 MeTajlia.
TepmoonnexktponHas sMuccus. Tok B razax. Ilnmasma. DieKTponpoBOIHOCTb 3JIEKTPOJIUTOB. 3aKOHBI
@apanes. DIEKTpOdIU3 U ero npumeHeHue. TepmosnekTpuueckue siBieHus. KoHTakTHas pa3HOCTb
IIOTEHIUAJIOB.

Paszgen 4. Maruerusm

Lesn - nproOpeTeHne TEOPETUIECKUX B MPAKTUIECKUX HABBIKOB (PU3MUECKOTO UCCIIEIOBAHHUS,
Ha OCHOBE 3HaHMH (PyHJAMEHTAJIbHBIX 3aKOHOB AJIEKTPOMAarHeTU3Ma.

3agauu — HAy4YUThb CTYJIEHTA BJIAJETh METOJAAMHU PEIICHUS 3a]1a4 110 JaHHOMY pa3aeny (pU3UKH.

Ilepeyenb y4eOHBIX 2JIEMEHTOB pa3jeJia:

4.1.251eKTpoMarHeTusM.

MarnuTtHoe none. MaruutHas UHIYKUUs. 3aKoH AMriepa. MarautHoe nosie Toka. JlelictBue
MarHUTHOTO TMOJii Ha JBWXKymuicsa 3apan. Cuna JlopeHua. [IBuxkeHHe 3apspKEHHBIX YacTHIl B
MarHuTHOM mose. [lpuHiun aedcTBUS LMKIMYECKUX YCKOpPHUTENeH 3apsDKeHHBIX yacTull. D¢QexT
Xomna. MI'JI-reneparop. KoHTYyp ¢ TOKOM B MarHUTHOM 110J1€. MarHUTHBIN MOTOK.

MaruutHoe 1mosie B BelecTBE. MarHuTHblE MOMEHTBI aTOMOB. THIIBI MarHeTHKOB.
HamaranuenHocts. MHKpPO M Makpo TOKH. DJeMEHTapHas TEOpHs [ua- MU IapaMarHeTusMma.
MarauTHas BOCIPUUMYHMBOCTD BEIECTBA U €€ 3aBUCHUMOCTh OT TEMIIEPATYpPHI. 3aKOH IIOJHOTO TOKa
JUIsl MaTHUTHOTO TOJISI B BemiecTBe. HanpsbkeHHOCTh MarHUTHOTO Mosis. MarHuTHas MpoOHUIIaeMOCTh
cpenpl. PeppomarneTuku. OnsiTel CToneToBa. KpuBas HaMarHu4uBaHus.

4.2. DnexTpoMarHuTHasT MHIIYKIHS U TIEPEMEHHBINA TOK.

SBnenne snexTpoMarHUTHONM uHAYKIMK (ombiThl Dapanes). Ilpasuwio Jlennma. 3akoH
JJEKTPOMarHUTHOW MHAYKIIMM M €ro BBIBOJ M3 3aKOHA COXPAaHEHHs »HHepruu. SBineHue
caMOMHIYKIUHU. MHAyKTUBHOCTb. TOKM IpHU 3aMBIKAHMHM U pPa3MbIKaHUM LENH. SIBIE€HHE B3aMMHOMN
UHAYKIMHU. B3auMHas WHIYKTHUBHOCTh. OHEpPrHsl CUCTEMBbl IMPOBOJHUKOB € TOKOM. OObEMHas
IUIOTHOCTh SHEPTUM MarHUTHOro nouid. Llenu nepemeHHoro Toka.

['apMoHMUeckre 3JIEKTPOMarHUTHbIE KOJIEOAHUS M UX XapaKTEPUCTUKU. DIJIEKTPUUYECKHM
K0JIeOATEeNbHBIN KOHTYP. DHEPrHsl 3JeKTPOMAarHUTHBIX KoJeOaHUi. AMIITUTYAA U (a3a BBIHYKICHHBIX
kosneOanuil. Pesonanc.

ONeKTpOMarHuTHbIE BOJHBL. OCHOBHBIE CBOWCTBA MIEKTPOMArHUTHBIX BOJIH.

Pasnea 5. Ontuka. KBantoBas ¢pusuka

Iesm - npuoOpeTeHne TEOPETUIECKUX U TPAKTUYECKUX HABBIKOB (DU3MUECKOr0 UCCIIEI0BaHMUS,
Ha OCHOBE 3HaHMH (P)yHTAMEHTAIbHBIX 3aKOHOB ONTHUKU M KBAHTOBON (DH3UKH.

3agauM — HaAy4UTh CTY/I€HTA BIAa/IeTh METOJIaMH PEILEHHs 3a/1a4 [10 JAaHHOMY pa3ieiy (pU3MKH.
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IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJa:
5.1.BonHOBas onTHKA.

Wntepdepennus ceera. KorepeHTHOCT 1 MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. Pacuér
UHTEPPEPEHIIMOHHON KapTHHBI OT IBYX KOT€PEHTHBIX UCTOYHUKOB. OnTHYECKas AJIMHA MyTH.
Wutepdepeniys cBeTa B TOHKHMX IUIeHKaX. MIHTepdepoMeTpsl.

Hudpaxius ceera. [Ipunnun [toiirenca-®penens. Meron 308 @penens. [psmonuneiinoe
pacrpocTpaHeHue csera. Jugpaxuus OpeHess Ha KpyrioM OTBEpCTUH U Aucke. Judpakuus
O®payHrodepa Ha oTHOM mienu U AudpakinuoHHON peméTke. Pa3zpemaromnias ciocoOHOCTh
ONTUYECKUX MTPUOOPOB.

Hudpaxius Ha npoctpancTBeHHOH pemérke. @opmyna Bynbda-bparra. [punimn
rosiorpaguu. MccnenoBanue CTpyKTypbl KPUCTAILIOB.

Onrtuuecku HEOTHOPOAHAS cpena. Jucnepeus cBeTta

Pacmipoctpanenue ceera B BemecTse. ONTYecKn HEOAHOPOAHAs cpena. Jucnepcus cBera.
O6JiacTi HOpMAJIBHOM M aHOMAJIbHOM ucnepcru. JNEKTPOHHAs TEOPHsI TUCIIEPCUU CBETA.

[Tornomenue ceera. dpdext Jomnepa. U3nyuenne Bapunosa-Uepenkosa.

[Tonspusanusa ceera. EcrecTBeHHBIN U NOJISIpU30BaHHbIN cBeT. [lonsapusanus ceera npu
oTpaxeHHH. 3akoH bprocrepa. J[BoliHoe myuenpenomiienue. OnHoocHbIe KpucTauisl. [lonssponasl n
NOJIIPU3aLMOHHbIE PU3MBbI. 3aKoH Mastoca.

5.2.KanrtoBas ¢usuka.

TeroBoe wu3nmyuenue. YUépnoe temo. 3axkon Kupxroda. 3axon Credana-bonbimana.
Pacnpenenenue sHepruu B crekTpe abCOMIOTHO 4EpHOro Tena. 3akoH cMmelleHus Buna. KBanrosas
runote3a U Gopmyna [lnanka. OnTuueckas nupomerpus. Buemmuit GoTodpdexT u ero 3aKoHBHI.
@®otoHbl. YpaBHeHue OHHIUTeHHAa a1 BHewmHero ¢orodpdexra. Macca u ummyssc (GoToHa.
Hasnenne ceera. OnbiThl JlebeneBa. KBanTtoBoe 1 BOIHOBOE 00BsSCHEHHE AaBieHHs cBeTa. Dddekr
KomnToHa. /[nanektnueckoe eqUHCTBO KOPITYCKYJIIPHBIX U BOJHOBBIX CBOMCTB 3JIEKTPOMarHUTHOTO
U3ITy4EHUS.

OmnbiTHOE 00OCHOBAaHHE KOPIYCKYJSPHO-BOJIHOBOIO Jyallu3Ma CBOMCTB  BEIIECTBA.
®opmyna ge bpoitng. CooTHolleHHE HEONpPEeNeNEHHOCTEH Kak MpPOSBIECHUE KOPIYCKYJSPHO-
BOJIHOBOT'O JlyaJIn3Ma CBOMCTB MaTepHUH.

Pa3gen 6. du3nka aroma, aTOMHOI'0 APA M 3JIEMEHTAPHBIX YaCTHIL

enn - npuoOpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (PU3NYECKOTO UCCIIEeI0BaHUS,
Ha OCHOBE 3HaHMH (yHJaMEHTAJIbHBIX 3aKOHOB (PM3UKH aTOMa U aTOMHOTO sJIpa.

3agauu — HAy4YUThb CTYJIEHTA BJIAJETh METOJAAMHU PEIICHUS 3a]1a4 110 JaHHOMY pa3zeny (pU3uKH.

Ilepeyennb y4eOHBIX 3J1€eMEHTOB pa3jeJia:

6.1.Atom.

Crpoenne aroma. OmbiTel Pesepdopna. Jluneituatsie crnektpsl atomoB. Iloctynater Bopa.
Bonopononono6usie atomsl. OnbiT @panka u ['epra.

Oneir lrepna u I'epnaxa. CnuH anekrpoHa. CriMHOBOE KBaHTOBOE 4MCiI0. PEpMUOHBI U
60308b1. [Ipuntun [laynu. PacnpeneneHue SaeKTpOHOB B aTromMe MO cocTosHUAM. [loHstre 00
SHEPreTUYECKUX YPOBHSX MOJeKyJd. CHekTpsl aroMoB M Mojekys. [lormomieHue, CIOHTaHHOE U
BBIHYKJICHHOE u3iyuenus. [lonarue o nasepe.

6.2. DnemMeHTh! GU3NKU TBEPAOTO Tea

®da3zoBo€ MPOCTPAHCTBO. DiieMeHTapHas aueiika. [loTHocTh cocTosHui. [ToHATHE O KBAHTOBOM
cratuctuke bo3e — Oiumreiina. PoToHHBIM W (OHOHHBIN Ta3wl. PacmpeneneHne (QOHOHOB IO
SHEpPrusM. Termmo€MKOCTh KPUCTAUINYECKONW peméTkh. CBepXTeKydecTb. BHYTpeHHSs JHeprus
TEIIOEMKOCTB JIEKTPOHHOI'O ra3a B MeTaJule. DJIEKTPONPOBOJAHOCTh METAIIOB. CBEPXIPOBOAUMOCTD.
MaruutHble CBOMCTBA CBEPXITPOBOAHUKA.

OHepreTudeckue 30Hbl B KpUcTaulax. Pacnpenesnenne 31eKTpOHOB 10 SHEPIeTUYECKUM 30HaM.
BanenTnast 30Ha ¥ 30Ha MPOBOJAUMOCTU. MeTabl, JUAIEKTPUKUA U MOTyIpoBOAHUKH. CoOCTBEHHAs
IPOBOAMMOCTh TOJYNPOBOAHUKOB. KBazuuacTHLbl — 3JIEKTPOHBI IPOBOAMMOCTH M JBIPKH.
O¢ddexTuBHass Macca s3neKkTpoHa B Kpucrtamie. [IpumecHas NpoBOAMMOCTbh MOTYHPOBOIHUKOB.
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DJIEKTPOHHBIA W JIBIPOYHBIA TONYNPOBOJHUKU. KOHTakTHBIE siBIeHHS. KOHTakT 3JE€KTPOHHOTO H
JBIPOYHOTO  MOJYNPOBOJHUKA  (p-N—Tepexo) MW  €ro  BOJbT-aMIIEpHAs  XapaKTEPUCTHKA.
DOTORIEKTPUUECKHE ABJICHUS B IIOJYNPOBOHUKAX. JIIOMUHECHEHIUS TBEPABIX TEII.

6.3. ATomMHOE SIpO.

3apsn, pa3Mep M Macca aTOMHOroO szapa. MaccoBoe M 3apsioBO€ 4yucllia. MOMEHT MMITyJbCa
siipa U ero MarHuTHbIM MoMmeHT. CoctaB siipa. Hykiionsl. BzaumonelicTBue HyKJIOHOB U MOHSTHE O
CBOWCTBAX U NMPUPOJIE SAEPHBIX CHIL. JleeKT Macchl U SHEPTHs CBS3H sIpa.

3aKOHOMEPHOCTH M MPOUCXOXKIeHHE anb(da-, Oera- W raMMa-u3Iy4eHUH aTOMHBIX sJEp.
SnepHble peakuuMu M 3aKOHBI coxpaHeHus. Peakuus penenus spep. LlenHas peakuus neneHus.
[lonsatue o smepHoil sHepreruke. Peakums cuHTe3a aromubIX saep. [Ipobrnema ympaBisieMbIx
TEPMOSAEPHBIX PEAKIUH.

6.4.OnemMeHTapHbIe YacTUIIBl M (pru3nyeckast KapTHHA MHUPA.

BewectBo u nosie. Mepapxus cTpykTyp mMatepuu. HacTHIbl U aHTHYACTHUIBI. DJIEMEHTapHBIC
gactunpl. KBapku, JenToHsl U KBaHTHL. YeTbipe Tumna QyHIaMEHTaIbHBIX B3aUMOACHCTBUI: CHUIIBHBIE,
JJIEKTPOMAarHuTHHIE, Cllabble M TpaBUTALMOHHBIE. AJpPOHBI. Snpa aromMoB. ATOMBL. MOJEKyJIbI.
MakpocKONUYECKUEe COCTOSIHUS BEIIECTBA: Ta3bl, XKUAKOCTH, IUIa3Ma, TBEpAble Tena. llmaHeTsl.
3BE311b1. BemiecTBo B HSKCTpeMalIbHBIX YCIOBUAX: O€lIble KapiaUKH, HEHTPOHHBIE 3BE3]1bl, YEPHBIE JBIPHI.
lNamakTuku.

5. OueHo4YHbIe MAaTEPHUAJIBI IO TUCHHUILIHHE
OreHOYHBIC MaTEepHAIIBI IO TUCIHUIUIMHE MPEACTABICHBI B BHIEC (DOH/Ia OIICHOYHBIX CPEICTB.

6. MaTepI/laJILHO'TeXHI/I‘leCK()e H y‘leﬁHO-MeTOIH{I'{eCKOC o0ecneuyeHue AUCHUIIJIUHBI

6.1 l'[epequb yqe6H0-MeTo,a,nqec1(oro ob6ecrieyeHHUs Mo AUCIHUIIJ/IMHE

No | ABTOp, Ha3BaHUE, MECTO U3/IAHUS, U3AATEIIBCTBO, TOJl U3/IaHUSI, KOJIMYECTBO CTPAHULL, PEXKUM
n/m JIOCTyna

®dusnka. 3ydyenune cBoOOAHBIX KosnebaHuil npykuHHOro mastHuka. / PUA3Y; Coct. K.T.H.,
1 | pouent I'.I'. PamazanoBa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316412/mod resource/content

duszuka. I/I3yquI/1e BpaljaTCJIbHOI'0 ABWKCHUA TBEPAOIO TEjIa M OMNPECACIICHUEC MOMCHTAa MHCPUHUU
2 |maxosuka/PI'A3Y; CocrT. k.T.H., gjouent I.I'. Pama3anosa — M, 2022. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/316410/mod_resource/content

duzuka. Onpez[eneHI/Ie OTHOLICHUA TCIIIIOECMKOCTHU Cp/CV MCTOAOM aI[I/Ia6aTI/I‘leCKOFO
3 |pacumpenus. /Poc. roc. arpap. 3aou. yH-T; CocT. K.T.H., goueHt [.I'. PamazanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316422/mod_resource/content

®usuka. M3mepenue temmepatypsl Tepmomnapoii /PI'A3Y; Cocrt. K.T.H., noneHT I'.I'. PamazanoBa—
M., 2022.http://portfolio.rgazu.ru/pluginfile.php/316458/mod_resource/content

Ousuka. U3yuenne nenu nepemernHoro toka. / PI'A3Y; Cocrt. k.1.H., nouent I'.I'. Pama3anosa
— M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316430/mod_resource/content

®uszuka. Onpenenenve MHAYKTUBHOCTH Kartymku. / PT'A3Y; Cocr. k.T.H., nouent ['.I.
6 |PamazanoBa— M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316438/mod_resource/content

®wuszuka. OmnpenencHre KOHICHTPAIMM PAacTBOpa caxapa MO YIUIy BpallleHUs IUIOCKOCTH
7 | monspusanuu cBeta. / PUA3Y; Cocr. k.1.H., nouent ['.I". Pamazanosa — M., 2022.
http://portfolio.rgazu.ru/pluginfile.php/316447/mod_resource/content

Ousuka. OnpenesneHue TOPU3OHTAIBHOM COCTABIAIONIEH BEKTOpa MAarHUTHOW HWHIYKIMU
8 |marmmtHoro mnomsa 3emmu. / PILA3Y; Cocr. Kk.T.H.,, gonenr I.I'. PamasanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316439/mod_resource/content



http://portfolio.rgazu.ru/pluginfile.php/316438/mod_resource/content
http://portfolio.rgazu.ru/pluginfile.php/316447/mod_resource/content

®dwusuka. OnpeeneHrne 0CBEeIEHHOCTH MTOBEPXHOCTH C MIOMOIIBIO CEJICHOBOTO ()OTORJIEMEHTA.
[ PTA3Y; Cocr. k.1.H., nonenr I'.I". PamazanoBa — M.,
2022.http://portfolio.rgazu.ru/pluginfile.php/316448/mod_resource/content
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®dusnka. I'pamxynpoBka MOHOXpOMATOpa M OIpeesieHUe JJIMH BOJIH criekTpa rasza. / PIA3Y;

Cocr. k.T.H., gouent [.I". Pamazanosa — M.,2022.

http://portfolio.rgazu.ru/pluginfile.php/316453/mod_resource/content
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@usuka. Omnpenenenue kKodpduuumenra Bszkoctu xuakoctu meronom Ctokca. /Poc.roc.
arpap. 3ao4. yH-T; CocT. K.T.H., fouieHT ['.I'. Pama3anoBa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316411/mod_resource/content

6.2 IlepeyeHb yueOHbIX H3IaHUI, HEOOXOTUMBIX /JI5l OCBOCHH TUCIHUTLINHBI
DIIeKTPOHHBIE YU4eOHBIC U3TaHMS B JIEKTPOHHO-O0MOInoTeunbix cucremax (ObC):

/o

ABTOp, Ha3BaHHUC, MCCTO U3JaHUA, 'O
H3JJaHUsA, KOJIUYCCTBO CTPAHMIL

Ccoiika Ha yueOHoe uznanue B ObC

OcHOBHAasA

HmutpueBa B.D.Dusuka mis npodeccuit u
CHCIHUAIHOCTEH  TEXHHYECKOTO  TPOQUIIS:
y4eOHUK Al CTyHA. YUYpexAeHUW cperd. mpod.
obpazoBanus / B.®. [ImurpueBa—2-¢ usf., cTep.
— M: Uznarenbckuii ieHTp «Akamgemus», 2017.
— 448 c. —ISBN 978-5-4468-4138-7

http://www.xn--k1afdid.xn--
plai/content/files/elektronnyie-uchebniki

@upco A.B. ®usuka a1 mnpodeccuil u
CIIEUAJILHOCTEN TEXHUYECKOT0 U €CTECTBEHHO-
Hay4YHOTo npouien: yd4eOHUK A CTYJCHTOB
yupexJeHuil cpea. npod. odpasosanus / A.B.
®upcoB — 3-e¢ u3z., crep. — M: Usnarenbckuit
neHTp «Axagemwmsi», 2018. — 352 ¢. — ISBN
978-5-4468-6571-0

https://lib.medcollege62-rzn.ru

JlonomauTenpHas

AxkcenoBa E.H. O6mas ¢usuka. Mexannka (TaBsl
Kypca): yeOH. mocod. [ DIeKTpOoHHbIN pecypc] /
E.H. Akcenosa. — 2-¢ u3j., ucnp. — CaHkT-
[letepOypr: Jlanp, 2018. — 128 c.

http://e.lanbook.com/book/103056

Axkcenona, E.H. O6mas ¢pusuka. Konebanus u
BOJIHBI(TJIaBHI Kypca): y4eOH. 1oco0.
[DnekTponHbIi pecypc] / E.H. AkceHoBa. — 2-¢
u3 ., ucnp. — Cankr-IletepOypr: Jlanp, 2018. —72 c.

http://e.lanbook.com/book/103055

Axcenosa E.H. O6mas ¢usuka. TepmonunaMuka u
MoJeKyJsipHast (hru3nKka(riaBbl Kypca): yueOH.
noco6. [DnexkTpoHHbIH pecypc] / E.H. Akcernosa.
— 2-e 3., ucnp. — Cankr-IlerepOypr: Jlans, 2018.
—72c.

http://e.lanbook.com/book/103058

Axcenosa E.H. O6mas ¢puznka. DneKTpuiecTBo U
MarfeTusM (TJaBbl Kypca): y4eOH. moco0.
[OnexTponHbiii pecypc] / E.H. Akcenosa. — 2-¢
u3a., uctp. — Cankr-IlerepOypr: Jlans, 2018. — 112
c.

http://e.lanbook.com/book/103059
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http://portfolio.rgazu.ru/pluginfile.php/316453/mod_resource/content

Axcenosa E.H. O6mas ¢uznka. Ontuka(riaBsl
Kypca): yueOH. mocod. [ IeKTpoHHbIN pecypc] /

5 E.H. Axcetoa, — 2-¢ m3yL, uerp. — Caui- http://e.lanbook.com/book/103057
[TetepOypr: Jlans, 2018. 76 c.
6.3 IlepeueHb 3JIEKTPOHHBIX 00Pa30BaTeJIbHBIX PECYPCOB
Ne DyekTpOoHHBI o0pa3oBarebublii | Jloctyn B JOP (ceth UHTEpHET, JIOKAJIBLHAS CETh,
n/n pecype¢ aBTOPU30BAHHBI/CBOOOIHBII 10CTYN
Imxn BumeonexIuii mo Gpusnke
1 | ®dusnueckas kapTuHa MUpPa https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | Ilpumencuue mepBoro  Hawana | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOIMHAMHKH K H30IPOLIECCaM primieni_eniie—piervogho—nachala—tiermodinamiki—k—
izoprotsiessam
3 | PaguoaktuBHoCTh. Monenu aromos | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov
4 | Nocrumxenuns Poccuu B mokopenuu | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KocMoca kosmosa
S | OcHOBHEBIE dbopmyisr | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
1 METOMYECKHE peKoMeHaluK metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
110 PelICHNI0  3ajad  Ha ocHoBbl | termodinamiki
TCPMOAWMHAMUKN
6 | Ctpoenue ATOMHOTO siapa. | https://videouroki.net/blog/stroenie-atomnogo-yadra-
}[HepHHe CUJIBI yadernye—sily.html
7 | Cxkopocth mpu mpsiMoimHeiHOM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PaBHOYCKOPEHHOM JIBIKeHHH Tena | favnouskorennom-dvizhenii-tela
8 | dusnueckue BenuuuHkbL. | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
Usmepenne (QU3MUECKMX BEIUUYMH. fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
TouHOCTH Y TIOTPEIIHOCTh
U3MEPEHUI
9 | CBoboaHbIC v BeIHYXaeHHbIe | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
KoJIeOaHus kolebaniya
10 | KuneTrika v HAMIIKA MaTepHAITBHON http://botaniks.ru/videourokfizikal.
TOUKH
11 | OcHoBHOe  ypaBHenwe  mHamuku | http://botaniks.ru/videourokfizikall
BpAIATEILHOIO IBIDKEHHS
12 | T'uppocTaTriKa U a3poCTaThKa http://botaniks.ru/videourokfizikal?7
13 | Crempanshas Teopust otHocuTensHoctr | http://botaniks.ru/videourokfizikal4
14 | Vimmynee u sHeprust B pensttuBrctekoi | http://botaniks.ru/videourokfizikal6

MCXaHMKE

6.4 CoBpemeHnHble npogeccnoHaNbHbIe 0a3bl JAHHBIX, HHGOPMALHOHHBIE CIPABOYHbIC CHCTEMbI
U JIMIeH3UOHHOEe IPOrpaMMHoe obecrieyeHHe

CoBpeMeHHbIE TPO(hecCHOHANbHBbIE 0a3bI JaHHBIX

https://rosstat.gov.ru/— ®enepanbHas ciry:x0a rocyJapcTBEHHON CTATUCTUKH.

https://cyberleninka.ru/— Hayunas snekTpoHHas 6ubInoTeKa OTKphIToro Hocryma (Open Access).

http://link.springer.com/—

u3marenscTBa Springer Nature.
http://fcior.edu.ru/— dexepanbHbIi HEHTP HHPOPMALIMOHHO-00PAa30BATEILHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do—

IIOJIHOTCKCTOBAaA

Kouieknuss  (0a3a  JaHHBIX) OJIGKTPOHHBIX  KHHT

MexayHapoaHas — WHQOpPMAIMOHHAs — CHCTEMa 10

CEIIbCKOXO03SIUCTBEHHBIM HayKaM U TEXHOJIOTUAM.

11



https://rosstat.gov.ru/
https://cyberleninka.ru/
http://link.springer.com/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do

http://window.edu.ru/— Wudopmanmonnas cucrema «EanHoe OKHO mocTyma K 0Opa3oBaTelbHBIM
pecypcamy

HNupopmanuoHHbIE CIIPABOYHbIEC CHCTEMBI

1.Madopmanmonno-cripasounas cuctema «I'apant». — URL: https://www.garant.ru/

2 NudopmarmonHo-cripaBoutas cucrema «Kouncynabrant [Iroc». — URL: http://www.consultant.ru/

JInieH3uoHHOE POrpaMMHoOe obecrieueHue

Microsoft Office (Access, Excel, PowerPoint, Word u T. n),

OpenOffice, JTronnkce (becIuIaTHOE IPOrpaMMHOE 00eCIIEYeHHE IITMPOKOTo Kilacca),

cUcTeMa JUCTAaHIIMOHHOTO 00y4eHus Moodle (www.edu.rgazu.ru),

Bebunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupamnonuc), mporpaMMHOE 00eCTICUeHHE
3JIEKTPOHHOTO pecypca caiita, Bkimodas DBC AgriLib u Buneokanan PI"A3Y (http://www.youtube.com/rgazu),

anTHBHpYycHOe mporpammuoe obecriedenne Dr. WEB Desktop Security Suite.

6.5 IlepeyeHnb yueOHbBIX ayAUTOPHIi, 000PYIOBAHMS  TEXHHYECKHUX CPeICTB 00yUeHusl

IIpennasnauyenue Haivenonaitie ITepeyenn
Kopmyca,
NOMeleHHU S Ne momermerust o0opynoBaHus (B T.4. BUPTYaJbHbIe AHAJIOTU) H
(aynuTopumn) (ayrropun) TEeXHUYECKUX CPeICTB 00yUeHust
YyeOHas ayquropus | YdueOHO- Criennanu3upoBaHHas MeOeIIb, I0CKa MeJIoBas,
JUISL IIPOBEACHUS 1n1abopaTopHblii MEPCOHANBHBIA KOMITBIOTEP B COOPKE C BHIXOJIOM B
JIEKIMOHHBIX 3aHATHHI io%r[}é%'s UHTEPHET, IIPOEKTOP, SKPaH HACTEHHBIMH.
ao. .
Ne TH 213
YueOHas ayquropus | YuebHo- Crenmanu3upoBanHas ~ Mme0enb, JIOCKa  MeJOBasl.
JUIS IPOBEJICHUS 11abOPaTOPHBIii JlaGopaTopHsbie YCTaHOBKHU: «3yueHue 1(S0171
y4eOHBIX 3aHATUI Kopmyc. [EPEMEHHOTO TOKa»; «Omnpe/eneHre ropu30HTAIBHOM
(YpOK, TIpaKTHYECKOE ]I\f’j?‘y% %82 4 COCTABJISIIOIIEH BEKTOpa MHAYKIMU MArHUTHOTO MOJS
3aHATHE, aboparopHoe | 3emnu»; «OnpeaeneHne OTHOIIEHUS TEIUIOEMKOCTEH
3aHITHE, KOHCYJIbTAIHS, Cp/Cv Bo31yxa MeTO. aaradaTHIeCKOTO PaCIIuPEHUS;
JIEKIUS, CEMUHAD), IS «/3ydyeHne BpalaTeapbHOro JBMKEHUS TBEPAOro TENa U
MPOBEICHUSI TPYIIIOBBIX onpeeeHue MOMEHTA UHEPIUU MaxOBHUKay;
Y UHAUBUIYAJbHBIX «M3yueHnne  CBOOOMHBIX  KOIEOAHWN  IPYKUHHOTO
KOHCYJIbTAIIUH, MasiTHUKay; «l3MepeHue TemriepaTtypbl TEpMOIapoii»;
TEKYILEro KOHTPOJI, «Omnpenenenue UHIYKTUBHOCTH KaTYIIKN;
IIPOMEKYTOUYHOMN «Ompeenenrie  KOHIIGHTpAlMM — caxapa MO  yIiIy
aTTeCTaluu U BpallleHUsl TUIOCKOCTH momspm3anum»; «OmnpeneneHne
BOCIIUTATEIHHOU OCBELICHHOCTU IOBEPXHOCTU C IOMOIIBI CEJIIEHOBOIO
paboThI. (dotoanemenTa»; «I'pagyupoBka MOHOXpoMaropa U
ONPEACIICHUE AJIMH BOJIH CIIEKTpa ra3a»
ITomemenne nust YueOHbIii Cneunanu3upoBaHHas MeOelb, MepCOHaIbHBIE KOMITBIOTEPHI
CaMOCTOATENBHON nabopaTopHBIH B cOOpKE C BBIXOIOM B HHTEPHET
KOpITyC
Ka6. 320
Nemo TH 313
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http://window.edu.ru/
https://www.garant.ru/
http://www.consultant.ru/
http://www.edu.rgazu.ru/
http://www.youtube.com/rgazu

MMUHUCTEPCTBO CeIbLCKOro xo3sucTBa Poccuiickoi @enepaunu
DenepaibHOE TOCYyI1aPCTBEHHOE 0X012KEeTHOE 00pa30BaTe/IbHOE YUPeKACHUEe
BbICLIEr0 00pa30BaHMs
«PoccuiicKui rocy1apCcTBeHHbIN arpapHblid 3204HbIN YHHBEPCUTET»

@oH/1 O1LIEHOYHBIX CPEJCTB /sl IPOBeIeHUsI TEKYIIero KOHTPOJIS U MPOMEeKYTOYHOM
arrecTalMu 00y4aroIMXCs M0 JMCUHUILIHHE

duszuka
CoemnansaocTh: 08.02.04 BomocHaOXeHME U BOJIOOTBEACHHUE
Ksanudukamms: Texauk

®dopma 00ydeHUsI: OUHAs

Bamnammuxa 2022 r.
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1.0nucanue nmokasarejeii u KPUTEPUECB ONCHUBAHUA IJIAHUPYEMBIX pe3yJbTaTOB oﬁyqe}mﬂ 1o y'{eﬁnoifl AUCIHHUITIJINHE

Komnerenunus

YpoBeHb 0cBOeHUA™

IInanupyemsie pe3yjbTaTbl 00y4eHHs

HaumenoBanmue
OLIEHOYHOI'0
cpeacTBa

OK-3. IlmanupoBatb
u peaJin30BhIBAThH
COOCTBEHHOE
podeccuoHaIbHOE U
JTUYHOCTHOE
pa3BHTHE.

3HATh: MHUHUMAJBHO JOIMYCTHUMBI ypOBEHb 3HAHWH, JOMYIIEHO MHOTO
HerpyObIX ommooK

Kontponbnas pabora
IIpakTrueckoe 3anaHue

Ioporossiii yMeThb: TPOJEMOHCTPHPOBAHEI OCHOBHBIE YMEHUS, pemeHbl THHOBbe | Tect
3aJauu ¢ HerpyObiMu ommnOKaMu, BBIIOJIHEHBI Bce 3afaHusi, HO He B | Pedepar
(YA0BJIE€TBOPHUTEIBHO)
MOJTHOM 00BeMe
BJAQeTh: HUMEETCS] MHHUMAIbHBI HA0Op HABBIKOB [UISl PEIICHUS
CTaHIAPTHBIX 33/1a4 C HEKOTOPHIMU HEJJOYEeTaMH
3Haer TBepmO: YpOBEeHb 3HaHWKW B 00BeMe, COOTBeTcTBYIoImEeM | KoHTponbHas paboTa
IporpamMMe IOJrOTOBKH, JIOMYIIEHO HECKOIBKO HETPyOBIX OIMIMOOK [MpakTHyeckoe 3amanne
TpoxBmHyTHI YMeeT yBepeHHO: IPOJCMOHCTPUPOBAHBI BCE OCHOBHBIE yMeHus, | Tect
(xopomio) pelIeHBl BCe OCHOBHBIC 3aJau ¢ HerpyObIMU OmMOKaMu, BBITIONHEHBI Bee | Pedepar
3aJjaHus B MIOJIHOM 00beMe, HO HEKOTOPBIE C HeJJOYETaMH.
Biageer yBepeHHO: TIPOJEMOHCTPUPOBAaHBI 0a30BbIe HABHIKH MPH
pelIeHUH CTaHAAPTHBIX 3aJ1a4 C HEKOTOPHIMU HEeJJ0YeTaMH
HNmeer cdopmupoBaBieecsi cucTeMaTHYecKHe 3HaHHMs: YpoBeHb | KoHTponbHas paboTa
3HAaHWH B O00BEME, COOTBETCTBYIOIIEM IIpOrpaMMe NOATOTOBKH, Oe3 | IIpakTuueckoe 3aqanue
OIINOOK. Tect
HNmeer copmupoBaBuIeecs cucTeMaTH4yecKoe ymenue: | Pedpepar
BobIcoxmii MPOJIEMOHCTPUPOBAHBl BCE OCHOBHBIE YMEHHS, pPELICHBI BCE
(OTJIMYHO) OCHOBHBIE 33a/1a4¥ C OTAEJIBHBIMU HECYIIECTBEHHBIMU HENOYETAMU,

BBITIOJTHEHBI BCE 33/IaHUS B TIOJIHOM 00BbEME.

Mokazan  copmupoBaBiIeecss  CHCTeMaTHYecKOe  BJaJleHHE:
MPOJEMOHCTPUPOBAHBI HABBIKM TIPU PENIEHUH HECTaHJIAPTHBIX
3aa4 0e3 omuOOK ¥ HEJJOUETOB.

2. Onucanue MIKaJ OUeHUBAHUA

2.1. lllkana oueHNMBaHNs HA ITaIeE TEKYILIEro KOHTPOJIsI

dopma TeKyIero OTtcyTCcTBUE YCBOCHMS [ToporossIii [IponBunyThIit (Xopomio) | Bricokuit (0TIMYHO)
*
KOHTPOJISI (HMXe MOPOroBOro) (YIOBIETBOPUTENBHO)
Brmonaenue HeE BBIIIOJIHEHA HJIH BCE Pemeno 6oaee 50% 3aganus, HO Pemeno 0oiee 70% BCE 3a/IaHMS PEIICHbI 0€3

KOHTPOJIbHON paboThI

3aaHuA pCIICHBL

meHee 70%

3alaHisA, HO €CTh OIINOKHU

[0)1105(010)'8
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HCIIPAaBUJILHO

Brimonnenue HE BBITIOJIHEHA WJIN BCE Pemeno 6onee 50% 3amanus, HO Pemeno 6omnee 70% 3amanus, | Bce 3aIaHAS PEIICHEI O0€3

MPaKTHYECKOTO 3aJaHuUs 3a/1aHus PEIICHBI menee 70% HO €CTh OLIHOKH OLIMO0K
HEMPaBUILHO

Brinonuenue TectoB

(npaBUIIBHBIX OTBETOB 13 20 9 1 MeHee 10-13 14-17 18 u Gonee

BOIPOCOB)

Pedepat Menee 51% 51-79% 80-90% 91% u Gonee
Pedepar e nanucan wm | [IpoGiema packphITa He | [IpoGiema packpsita | [Ipu PaCKpBITHUH
npu PACKpPBITHH | MMOJHOCTHIO, OTCYTCTBYET | IOJIHOCTBIO, OJIHAKO | TPOOJIEMBbI OOHAPYKUBAET
npo0GsieMbl 0OHAPYKUBAET | aBTOPCKast MO3UIUSA U | OTCYTCTBYET  aBTOPCKasl | CAMOCTOATEIbHOCTh B
HE COOTBETCTBHUE | CAMOCTOSITEIbHOCTh  CYXKJICHHUH. | MO3ULIHSL. CoburofieHbI | TOCTAaHOBKE poOIeMBlI,
comepxkanuss  Teme U | CoOmoaeHbI TpeOOBaHMS K | TpeOOBaHUs K | HATU4ue aBTOPCKOM
TJIaHy pedepara, | 0pOpPMIICHHUIO. odopmiieHuto. ['pamoTHast | MO3UIIUH,

HE3HAHUE OCHOBHBIX peub. CaMOCTOSITEILHOCTh

MOHSATUN TTPOOIIEMBI. CYKJICHUM. [IpoGnema
packphITa MOJTHOCTHIO.
Cpenu JUTEPaTypPHBIX
WCTOYHUKOB HAMEIOTCS
HOBEHIIINE paboTHI.

CobnroneHsl TpeOOBaHUS K
opopmiienuto. ['pamoTHas
peub.

2.2 llikasia OLeHMBAHNS HA ITalle MPOMEKYTOYHON aTTecTaluu (3a4eT)

dopma
IIPOMEKYTOYHOU
aTTecTaluu

OTCyTCTBUE YCBOCHHS
(HXe TOPOroBOro)

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHyYTHIH (XOPOIIIO)

Bricokwuii (oTaM4aHO)

Bremmonnenne nTOroBeIx
TECTOB

Menee 51%

51-79%

80-90%

91% u Goitee
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3. TunoBbie KOHTPOJIbHBbIE 32J]aHUSI UJIM HHbIE MATEePUAJIbl, HEOOX0AMMbIe [IJIsl OLIEHKH 3HAHM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3y0INX 3Tanbl GopMupoOBaHUS
KOMIIeTEeHIIMI B Ipoiecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

®OH/I OHEHOYHbIX CPEACTB UIAA TEKYIIEI'O KOHTPOJIA

KOMILIEKT 3AJAHUM JIJISI IPAKTUUYECKOM PABOTHI no aucuuninne

CryneHTy mnpeanaraloTcs BapHaHThl MPAKTUYECKUX pabOT, BKIIIOYAIOLIUE MATh 3aJaHHil.
Homep BapmaHTa MpakTUYECKOTO 3aJaHUs ONpEAETseTCs MmpernoaBaTeneM. TeMaTuka MpaKkTHYeCKUX
paboT cdopMupoBaHa MO MNPUHIUIY OTAEIBHO [0 TEMAaTHKE KaKIOTro pasjena JUCHUIIIMHBL.
BrImonHeHu1o mpakTudeckoi paboThl JOKHO MPENIeCTBOBATh H3yUSHHE JIEKIIMOHHOTO MaTepuana u
B TIPOIECCE CAMOCTOSTENbHOM paboThl. [[s ycmemrHoro BBIMOJHEHHS MPAKTUYECKOH padoOThI
HEOO0XOIMMO O3HAKOMHTHCS C JIUTEPATYpOi, CIIMCOK KOTOPOW JaH B pazzaeine 6 pabodeld mporpamMmmbl
«IlepedyeHb OCHOBHOM U IOTIOJHUTEIBLHOU TUTEPATYPBI».

IIpuMepsl NpakTHYECKHe 3aaHUS 10 TEMaM:

Mexannka. Koje0aHusi ¥ BOJIHBI

3agaua 1. Temo O6pomeno mox yriiom o = 30° K TOPU30HTY CO CKOpocThio Vo = 30 m/c. KakoBwl OymyT
3HaYEHUS! HOPMAJIBHOTO M TAHT€HIIMATFHOTO YCKOPEHUH Tella yepes
©=1 ¢ nocye Havana ABukenusn? YckopeHne cBo6oHOro nagenus g = 10 m/c.
3agaua 2. [llapuk Opocatot noa yriaom o = 30° kK TOpU30HTY € Ha4aJbHOM CKOpOCThIO Vo = 14 m/c. Ha
paccrosiHuu L = 11 M ot Mecta OpocaHus LIapuK YIPYro yjAapsieTcsi O BEpTHKalbHYyI0 cTeHy. Ha
KaKOM PacCTOSHUU S OT CTEHBI IIAPUK yMaJeT Ha 3eMITI0?
3agaua 3. Omnpeaenuth pabOTy MO PACTSDKCHHIO JBYX ITOCIIEAOBATEIHHO COCAMHECHHBIX TPYKUH

xecTkocTsaMH K1 = 400 H/m u k2 = 300 H/m, ecnu mepBas 1py:kMHa Ipy 5TOM pacTsHynach Ha X; = 3

CM.
Bagaua 4. TI'py3 maccoi m = 0,5 xr cBOOOJHO TajaeT ¢ BBICOTHI N = 2 M Ha IUIUTY
M = Ikr, yKpemieHHyto Ha npyxuHe. OnpenenuTs BeIMYUHY HauOOJIBLIETO CHKATUS MPY>KUHBI, €CIIH
W3BECTHO, 4TO NpH JeiictBum Ha He€ cuibl F = 9,8 H ona cxxmmaercs Ha X = 1 cMm. Ymap cumrarth
HEYIPYTUM.
3agaua 5. Omnpenenuts TOPMO3SMIMA MOMEHT M, KOTOpPBII HEOOXOAMMO NPUIOKUTH K OJIOKY,
BpaIIAoMIEMyCs ¢ 4acToToi N = 12 ¢!, uTo6bl OH ocTaHOBMIICA B TeueHue BpeMeHu t = 8 c. Jluamerp
6soka d = 30 cm. Maccy 6;10ka M = 6 KT cuuTaTh PpAaBHOMEPHO pacrpeesIéHHOM 0 000.1y.
MoJekyasipHasi (PM3UKa U TEPMOAUHAMHUKA
3apaua 1. B cocyne Bmectumoctsio V = 0,04 M° HaxoauTes v =1,8 Moueit ra3a. ITOTHOCTH Ta3a p=
0,9 xr/m°. OnpenenuTh, Kakoit 3To ras?
3agaua 2. BerunciuTh JaBIeHHE, OKa3pIBAEMOE KHCIOPOAOM ¢ KoHIeHTpamumeit N = 3-10% M3, ecom
CpeAHss KBaJIpaTU4Hasi CKOPOCTh JIBUKEHHUS paBHA Vie = 500 M/c.
3amaua 3. Hexoropas macca Bosayxa npu t1 = 0 °C u maBnennu p1 = 1,33-10° ITa 3arMMaeT 066eM
V1= 2 n1. Ilpu kakoii TemmnepaType jaasieHue OyzaeT paBHo Pz = 2-10° Ila, ecu npu Toi %e Macce
BO3/lyXa YMEHbIIUTH 00beM 10 V2= 1 1? Bo3ayx cuuTath naealbHbIM ra3oM.
3agaua 4. a3 M30TEPMUUECKU CXKalH OT MepBoHAauanbHoro oobema Vi = 0,15 M3 mo Vo = 0,1 M.
JaBnenue npu 3ToM nossicuiock Ha Ap = 20 [1a. KakoBo Obu10 nepBoHavaabHOE JaBjieHUE ra3a?
3apgava 5. Jluratens paboraer kak mamuHa KapHo M 3a nuki nmomydaer ot Harpematens Qi = 700
kai. Temmeparypa HarpeBarens 11 = 600 K, temmeparypa xomomunmehHuka T2 = 300 K. Haiitu
COBEpIIAEMYIO 32 IIHKJI PAa0OTy U KOJUYECTBO TEIUIOTHI, OTAABAEMOE XOJIOAUIbHUKY.
JIeKTPHYECTBO
3agauya 1. DiekTpuueckoe MOJie CO3/1aHO TOYEUHBIM 3apsiaoM (i1 = 5- 10® Kn. Touku B u C
PacIoJIOXKEHBI OT 3apsa Ha paccTosHUAX 's = 0,1 M u rc = 0,2 M COOTBETCTBEHHO. BhIunciuTh paboTy
A BHENIHUX CHJI [0 TIEPEMENIEHHIO TOYeUHOro 3apsaa 0z = —2-107° K u3 Touku B B Touky C.
3apauya 2. Oxo0 3apsHKEHHON 0€CKOHEUHO MPOTSHKEHHOM TJIOCKOCTH HAXOJUTCS TOYCUHBIN 3apsia (|
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= 5-10"19 K. IMox meiicTBrEM OIS 3apsi]1 IepeMeniaeTcs o CUIIOBOW JTUHUH Ha pacctosaue Ar = 0,02
M; TIPH 3TOM coBepmiaercs pabora A = 5-107° JIx. Haiftu moBepXHOCTHYIO MJIOTHOCTb 3apsaia G Ha
IJIOCKOCTH.
3apgaua 3. B cpenneil 4acTH MIIOCKOTO KOHIGHCATOPA, PACCTOSHUE MEXKAY TUIACTUHAMU KOTOporo d =
0,1 M, pacmosoxeH BIOJIb MOJIs AUAJIEKTPUUYECKUid cTepkeHb amHou 1 = 0,01 M. Ha xoHIax crepxHs
MMEIOTCA [IBA TOUEUHBIX 3apA/ia OAMHAKOBOH Bemuunubl q =1-1071! Ki1, HO IpOTHBOMONOKHOrO 3HAKA.
Onpenenuth pa3HOCTh NMoTeHUUaNoB U MEXIy IUIaCTUHAMHU KOHAEHCATOpa, €CIM A TOTO YTOObI
MIOBEPHYTh CTEP>KEHb Ha 90° BOKpYr OCH, IPOXOALIEH Yepe3 ero UEHTp (T.€. pacloIOKUTh IONEpPEK
110J151), HEOOXOAMMO MPOTUB CHJI TIONIS COBEPIIMTH pabory A = 3-10720 JTx.
3agauya 4. HampspkeHHOCTh OZHOPOJHOTO DJIEKTPUYECKOTO MOJs B HeKoTopoil Touke E = 600 B/m.
BprunciuTh pa3HOCTh MOTEHIMATIOB (1 — (2 MEXKAY ATOM TOYKOW W APYroH, JIeKallerd Ha IpsMOH,
cocTraBystoueil yroa o = 60° ¢ HanpaBJIEHUEM BEKTOPA HAIIPSHKEHHOCTH. PaccTosiHue MEXly TOUKaMU
r2=2-10"m.
3agaua 5. Omnpenenutbs eMkocTh C KOHICHCATOPA, COCTOSIIETO M3 JBYX MIAPUKOB auamerpoM d =
0,01 M, IIEHTPBI KOTOPBIX HAXOAATCS B Bo3ayxe Ha paccrosauu | = 0,20 M apyr ot apyra, IpUHSB, YTO
3aps/bl HAa UX MOBEPXHOCTAX PaCHpeesIeHbl pABHOMEPHO.

MarHerusm
3anaua 1. [To npsmomy npoBoauuky mamuHou | = 1 M Teuér Tok | = 100 A. OnpenenuTh HHIAYKIHIO B
MarHMTHOTO MOJS B TOYKE, PaBHOYAAIEHHOW OT KOHIIOB MPOBOJAHMKA U HAXOJSIICHCS HA PACCTOSHUU
a = 0,5 M oT HerO.
3agaua 2. Munykuus B marHuTHOro mosis B TOYKe, JEKalled Ha OCH MPOBOJSIIETO KOJbIA HA
paccrostHum b = 0,6 M OT MIIOCKOCTH KOJbIa, paBHa 5 MkTn. Onpenenuts cuny | Toxa B kombIe.
Huametp xosbia D = 0,8 m.
3agaua 3. J[Ba IIMHHBIX MPSIMBIX MAapaJUIEIbHBIX TPOBOJHUKA C OJIMHAKOBO HAPaBIEHHBIMU TOKaMH |1 =
2 Awulo=4 A pacnonoxensl Ha paccrosaud d = 10 cm apyr ot apyra. Onpenenuts MarHUTHYIO
MHAYKIMIO B B Touke, jexalieil B cepeinHe 0Tpe3Ka MPsSIMOM, COSTMHSIONIETO TPOBOIHUKH.
3anaua 4. [IpoToH, PO B 3IEKTPHUECKOM TOJIE YCKOPSIOILYIO pa3sHoCTh notenimanos A@ = 100

KB, BieTen B OJHOPOAHOE MAarHUTHOE IOJE€ C WUHAYKIUEH B = 5 Tn nepneHauKyJSpHO JTUHUSIM
MHIYKIWH U Ha4ajl IBUraThCs M0 OKPYKHOCTU. ONpeaeanTs 4acToTy V' BpallleHus IPOTOHA.

3agaya 5. DJeKTpoH BiETENl B OJJHOPOJHOE MAarHUTHOE IOJI€ MOA YIiIoM O = 60° K HamnpaBIEHUIO
JUHUN MarHUTHOM UHIYKIUH U JIBUKETCS 1o CIUpaIn paauyca
R = 2 cm. UHaykuus marautHoro nosis B = 10 mTn. Omnpenenuts mar coupanu, MO KOTOPOM
JBUKETCS IEKTPOH.

Ontuka. KBanroBas ¢pusuka
3amaua 1. B ombite ¢ Ounpusmoit dpeHens paccTosSHUE MEXIY MHAMBIMH MCTOYHHKaMH cBeTa O =

0,6 MM, JTHHA BOJHB MOHOXPOMATHYECKOTO CBETa, MAjalomero Ha oumpmsmy, A= 560 HM.
Paccrosinne mMexay wHTEephEpeHIIMOHHBIMH MaKCHMymMamMu Ha dkpaHe AX = 1,5 mm. Onpenenutsb
paccrosiHUE L OT MHUMBIX HCTOYHHKOB JI0 DKpaHa.

3agaua 2. Ha MputbHYI0 mIéHKy Tommusol 0 = 0,6 MKM TajaeT MOHOXpOMATHUECKHii CBET C JUTMHOI
BomHEl A= 0,56 mMxm. ITokasarens mpenomnenns mnéaku N = 1,33, IIpu kakoM HaUMEHBIIEM YTIiE
MaJIeHUs JTy4el OTPaKEHHBIN CBET MAKCUMAJIBHO YCUJIEH?

3agaua 3. Ha muacTuHy CO IIETBbI0 MagaeT HOPMATEHO MOHOXPOMATHYECKHiA CBET C UTHHOM BOMHEI A =
400 um. udpaxironHas KapTuHa HaOIIOAAETCsl HA SKpaHe, paclloioKEHHOM Ha paccTtostHuu L= 1,5 m
OoT miacThHbl. HaliTw mumpuHy Mmend, ecau BTOpod AU(GPAKIUOHHBIA MaKCUMyM CMEIIEH OT
[EHTPAJIBHOTO Ha paccTosiaue | = 3 cMm.

3apaua 4. Ha mudpakimonnyo pemerky, coaepxamryro N= 250 mTpuxoB Ha MWUIMMETp, MagaeT
HOpMAJILHO O€JbI CBET, a 3aTeM MPOCHUPYETCS IMOMEIIEHHON BOJM3HM PEIIeTKA JIMH30M Ha SKpaH.

Paccrostaue ot muH3bI 10 dKpaHa L= 1,2 M. ['paHuIel BUAUMOTO CHIEKTpa: /11<p = 0,780 MKkM m ﬁ*cp =

0,400 mxM. OmipeienuTh MUPHUHY CIIEKTPa MEPBOTO MOPSIKA HA IKPAHE.
3anaua 5. [IpenenpHBIN yrodl MOJHOTO BHYTPEHHET0 OTpakeHusl B 6eH305e 4 = 42°. OnpeaenuTts yroi
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MaKCHUMaJIbHOU TIOJISIPU3AIMH i CBETa IMPH OTPAKEHUH OT STOTO BEIIECTBRA.

duzuka aToOMa, AaTOMHOI'O AJApPpa U 3JICMCHTAPHBLIX YaCTHUIL.
33113'—13 1. KakoBa gacrtora SHCKTpOMaFHHTHOﬁ BOJIHEI, HSquaeMOﬁ aTOMOM BOJOpOJa IIpH MEPEX0OC
C YETBEPTOI0 SHEPTETUUECKOTO YPOBHS HA TPETHIA?
3agaya 2. Berumcnute mo Teopun bopa mepwon 7 oOpaiieHus JIEKTpOHAa Ha OpOuUTe B aTtome
BOIIOpOI[a, HaxogAmemMcCcs B BO36y)KI[eHHOM COCTOsSAHUU, OHpeI[eJISIeMOM TJIaBHBIM KBAHTOBBIM YHCJIIOM
n=2.

3amaya 3. BbMUCIUTL SHEPTHIO &; HMOHM3ALMU aTOMA BOAOPOJA, HAXOMAIIErOCs B OCHOBHOM

COCTOSIHUHU.
3agaua 4. OmnpenenuTb 4YacTOThl CHEKTPAJIbHBIX JIMHUM, W3JIy4aeMbIX aTOMOM BOJOPOJA,
BO30YXIEHHBIM Ha N = 3 SHEPreTUYEeCKU YPOBEHb.

3apmaya 5. AxktuBHOCTH 4 HeEkoTOporo mu3oroma 3a Bpemsa t = 10 cyr. ymensimmiace Ha 20%.
Omnpeanenuts nepuos noiypacnazna 712 3Toro U30Tora.

KOMIUVIEKT TECTOB a1 Tekyero KOHTpoJIsl 10 JUCHUILTHHE
IIpuMepbI TeCTOBBIX 32/IaHUI 110 TEMaM:

Mexanuka. Kojgedoanug 1 BOJHBI

1. BeninunHa, paBHas NepBOM MPOU3BOIHOM IO BpeMeHH t 0T ckopoctu U MaTepHabHON
TOYKH, HA3bIBAETCH ... .

2. KosnmyecTBOo 000pOTOB, COBEPIIIAEMBIX PABHOMEPHO BPAIIAIOLIMMCS TEJIOM 33 €AUHULLY
BPEMEHH, Ha3bIBACTCS ... BPAILCHMUS.

3. Moaynb MakCHUMajJbHOIO CMEILIEHMsI KOJEOIOIIENHCs] BEJIWYMHBI OT €€ pPaBHOBECHOIO
3HA4YEHMS Ha3bIBACTCA:

1. ygactoToi KoJeOaHus;

2. aMIUTUTYAOU KOJieOaHUs;

3. MakCUMaJIbHbIM 3HAaYEHHEM CKOPOCTH U3MEHEHMSI BETNUNHBI;

4. da3zoit konedbanwus.

MouJexyJisipHas GpU3MKa U TePMOANHAMHUKA
1.ITpouecc, IIPOUCXO AN pu IIOCTOSIHHOM JaBJICHUH B CUCTEME,
Ha3bIBAETCH ....
2. laBnenue raza B Oamrone P=100 xlla. [Ipu onHOBpeMEeHHOM YyBEIWYEHUH B 2 pasza
KOHLEHTPALMU U a0COJIFOTHOM TeMIlepaTypbl 1aBJIEHUE Ta3a CTAHET PABHBIM:
1. 100 kIIa 2. 200 kIIa
3. 25«klla 4. 400 klla
3. TennoBas mamunHa, copepiiuB padoty A=10 k[, oTaana ox1aguTesnto

30 x/Ix sneprun. KIIJ[ 3T0M TemIoBOM MalllMHbI paBEH:
1. 33% 2. 25% 3. 50% 4. 66,7%

JIEKTPHYECTBO
1.Eciu onexTpuyeckoe TI0Jie CO3JaeTcs OTPHULATENIbHBIM  3apsiioM, TO BEKTOp €ro
HANPSDKEHHOCTH B JIFOOOM TOYKE MOJISl HAPAaBJIEH ... ... .
2.PaccTtossiHue Mexy ABYMs TOYEYHBIMH 3apsiiamMu (1 = Q2 = 2 HKn paBHo 10 cwm.
Hanpspk€HHOCTD  37EKTPUYECKOro TMOJsl B TOYKE, HaxOJsIIelcs MOCpeauHe JUHUH,
COEIMHSIOLIEN 3apsi/ibl, paBHa:
1)4-107 B/m; 2) 8107 B/m; 3) 16:107 B/m; 4)0.
3.Tpu pesuctopa conporusieHueM 1 =2 Om, rz=3 Om u r3= 6 OM coelMHEHBI TapaJlIeIBHO.
OO6mwmit Tok B ienu | = 0,5 A. HanpspbkeHne Ha 5TOM y4acTKe LT PaBHO:
1) 0,5B; 2) 1B; 3) 5,5B; 4) 3B.
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Marserusm
1.CunoBoil XxapakTepUCTUKON MarHUTHOIO MOJIS SIBJISIETCSL:
1) morenuuann; 2) MarHuTHas MPOHUIAEMOCTb;
3) MarHuTHas UHAYKLUS; 4) paborta.
2.Cuna F, neiicTByromias Ha NEPHEHAUKYJISPHBIA MarHUTHOMY IIOJIO MPSIMOM MPOBOJHUK
muHoM =10 cM 1ipu Toke B HEM |=5 A u unayknuu marautHoro nosisg B=3 T, paBHa:
1. .5H 2. 15H 3. 6H 4. 7,5H
3.He#iTpon BieTen B MarHHTHOE ToNe co ckopocTbio U=2-10° m/cmox yrmom O =60° x
JUHUAM UHAYKIud. Uaayknus marautHoro noisB=1 Tiu. [Ipu 3ToM nBM>XKeHUHM HA HEUTPOH ACHCTBYET
cuna JlopeHua paBHas:
1) 1-10° m/c; 2) 0; 3) 4-10° m/c; 4) 2-10° m/c.

Onruka. KBantoBas ¢puzuka
l. MuHMManbHBIA Yrojl MajgeHus, MPU KOTOPOM IMPOUCXOJUT IOJIHOE OTPAKEHUE CBETA,

TEpPEeXOMIAIIEro M3 Cpelbl C TOKa3aTeleM mpenomiueHns M1=2+ 2 Bepemy ¢ IokasaTenem
npenomiieHus N2 = 2, paBeH:

1) 45% 2) 90% 3) 180°% 4) 0°,
2. DNeKTPOMarHUTHbBIE BOJHBI OJTHOM OMpeeEéHHON U CTPOTO MOCTOSHHOM YaCTOTHI
Ha3bIBAIOTCS:
1) wuaeanbHBIMU; 2) Oeryummu;
3) muockumu; 4) MOHOXPOMATUYECKUMHU.

3. Hepexon 0eJIoro KajieHus B KpaCHOC ITPpH OCTbIBAHUK MCTAJlJIa 00BACHAETCS C IIOMOIIIBIO

3aKOHa!
1) BuHa; 2) Kupxroda;
3) Penes-J>)xHHca; 4) Credana-boapimana.

Du3ukKa aToMa, ATOMHOIO SI/IPA M YJIEMEHTAPHbIX YaCTHIL
1. OTHOIIEHNE MOMEHTOB UMITYJIbCA AJIEKTPOHOB, BPAIIAIOIIMXCSI BOKPYT aTOMHOTO siApa 1o
CTaIlMOHApHBIM KpyroBbIM opouTam bopa ¢ Homepamu N1=4 u Nz = 1, paBHoO:
1) 1, 2) 3 3) 4; 4) 5.

2. Hannuue y aTOMOB JIMHEHYATHIX CIIEKTPOB 0OBACHAETCS:

1) XaOTHYHBIM TETUIOBBIM JABUKEHUEM HJIEKTPOHOB;

2) cnabbIM B3aMMOJICHCTBHEM MEXAY aTOMaMU;

3) AMCKPETHOCTHIO YHEPTETUUECKUX COCTOSTHUI aTOMOB;

4) HamU4YHeM y aTOMOB IUIOTHOTO Sipa.
3. MaccoBBIM YHCIIOM aTOMHOTO Si7Jpa Ha3bIBACTCS:

1) 4ucio HEUTPOHOB B AIPE;

2) ofmiee Yucao NPOTOHOB U HEUTPOHOB B SI/IPE;

3) w™acca siapa;

4) d4ucao NPOTOHOB B SPE.

TEMbBI PE®@EPATOB
. AJTpTepHaTUBHAS YHEPTreTHKA.
. AtomHas pusuka. M3otomsl. [IpuMeHeHHE palnOaKTUBHBIX U30TOIIOB.
. BeckoHTaKTHBIE METO/IBI KOHTPOJIS TEMIIEPATYPHI.
. Benmnuaiimme oTKpeITUS PU3HUKH.
. DIEKTpUYECKHEe pa3psiabl Ha CIY)KOe YeloBeKa.
. l'omorpadwust u ee npuMeHeHue.
. becripoBoHas mepegaya dNeKTpUIeCTBa
. Hudpakmus B HaIIEH )XKU3HU.

03N DNk~ W~
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9. XKugkue KpucTasibl.

10. 3nauenue oTkpbITU ["anumnes.

11. Ucnosib30BaHUE JIEKTPOIHEPTUHU B TPAHCIIOPTE.

12. Knaccudukanus 1 XapaKTEpUCTHKH 3JI€MEHTAPHBIX YacTHII.
13. BO3MOXHOCTH COBPEMEHHBIX J1a3€POB.

14. Jleonapao na Bunuu — yueHslii u u3odperarenb.

15. MuxkpoBoaHoBoe uzinyuyenue. [losib3a u Bpen.

16. Hukona Tecna: xu3Hb 1 HEOOBIYaWHBIE OTKPBITHS.

17. Hunbe bop — onuH U3 co3aareneld COBpeMEHHOM (PU3HKH.
18. OnTuyeckue SABJICHUS B IPUPOJIE.

19. OTkpbITHE U TPUMEHEHNE BBICOKOTEMIIEPATYPHOI CBEPXITPOBOAUMOCTH.
20. IlepeMeHHBII NEKTPUYECKUI TOK U €r0 IPUMEHEHUE.

21. IlonynpoBOJHUKOBBIE JATUUKH TEMIIEPATYPHI.

22. IlpuMeHeHue )KUIKUX KPUCTAIOB B IPOMBILIUIEHHOCTH.
23. IIpe3oanekrpruueckuii 3P PekT ero mpuMeHEeHHE.

24. CeHCOpHBIE KpaHbI U PU3UIECKUE TPOLIECCHI

25. CoBpeMeHHasi CIyTHUKOBAS CBS3b.

26. CoBpemeHHas (pu3nyuecKas KapTHHA MUPA.

277. CoBpeMEHHbIE CPEICTBA CBS3H.

28. ®OTO3EMEHTHI.

®OH/]I OIIEHOYHBIX CPEJICTB JJIS1 IPOMEXYTOUYHOM ATTECTAIIUU

KOMILIEKT 3AJAHUM 1JISI KOHTPOJIBHOM PABOTHI no aucnuniune

CryneHTy mpeanararoTcsi BapHaHThl KOHTPOJBHBIX paOoT, BKIIOYAOLIME MIECTh 3aJaHMM.
Homep BapmanTa KOHTpOJIbHOW pabOTHI OMpenenseTcss MpenoaaBareyieM. [eMaThuka KOHTPOJIbHBIX
pabot chopmMHUpoBaHa MO MPUHIUITY COYETAHHs pa3fesioB JUCUUIUIMHBL. HamucaHuio KOHTPOJIBHOM
paboThI TOHKHO TIPEANIECTBOBATh M3YYEHHE JIEKIIMOHHOTO MaTephalia, BBITOJHEHHE J1a00paTOpHOM
paloThI M B IpoIIEcCe CaMOCTOATENIbHON paboThl. J{J1s1 yCHEemHOro BHIIOIHEHNST KOHTPOJIBHON paboThI
HE0OXO0IMMO O3HAKOMUTBCS C JIMTEPATYpOl, CIUCOK KOTOPOW JaH B paszeine 6 pabodeil mporpamMmbl
«IlepeueHb OCHOBHOM U JIOTIOJIHUTENBHON JINTEPATYPHI».

BAPUAHT

3amaya 1.Tes0 OpoOIIEHO 101 YIIIOM K TOPHU3OHTY TaK, YTO €0 PaANyC BEKTOP U3MEHSIETCS 10 3aKOHY:
F =3ti +(3t—2t?)] . OnpenennTth 1ATBLHOCTH MOJETA TENA.

3agaua 2. I'a3 B 3akpbIToM cocyae Harpenu oT t1 = 10 °C no t2 = 50 °C. Bo ckonbko pa3 Bo3pociio
naBJIeHue rasa’?

3amaua 3. Onpenenuts eMkocTh C KOHAEGHCATOpa, COCTOSIIETO U3 ABYX ImapukoB auamerpom d = 0,01
M, IIEHTPBI KOTOPBIX HAXOATCS B BO3Myxe Ha paccTossHuu | = 0,20 M Apyr OT Apyra, IPUHSB, 4TO
3apsi/ibl Ha MX TIOBEPXHOCTSIX pacHpeeNieHbl paBHOMEPHO.

3agaua 4. J/[pa JUIMHHBIX MPSMBIX TTAPALIETBHBIX TPOBOIHIKA C OTMHAKOBO HAIPABICHHBIMU TOKaMH |1 =
2 Aul =4 A pacrionoxensl Ha pacctostaun d = 10 cm apyr ot apyra. OnpeaenuTs MarHUTHYIO
UHAYKIMIo B B Touke, jexalieil B cepeiiHe 0Tpe3Ka NpsSIMOM, COeTMHSIONIETO MPOBOIHUKH.

3apgaya 5. Ha mudpakumonHyro perierky, cogepkanryto N= 250 ImTpuxoB Ha MWUIMMETp, MaJAeT
HOpPMaJIbHO Oe€lnblii CBET, a 3aTeM MpOoelUpyeTcs MOMEIIEHHOM BOJIM3M PEleTKU JIMH30M Ha HSKpaH.

Paccrostaue ot muH3BI 10 dkpaHa L= 1,2 M. ['paHuIbl BUAUMOTO CIIEKTpa: /11<p = 0,780 MKkM Hu ﬁ*cp =

0,400 mxm. OnipeenuTh MUPUHY CIIEKTpa MEPBOrO MOPSIKA HAa SKpaHE.
3agaya 6. CKOJIBKO SHEPTUU OCBOOOIUTCS NMPH COSAMHEHUH OJTHOTO MPOTOHA M JIBYX HEUTPOHOB B
aTOMHOE A11p0?
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KOMIIVIEKT TECTOB a5t npoMeKyTOYHOI aTTecTaluM (3a4eT)
10 JUCHMILIHHE
IIpumepHBbIe 321aHUSA HTOTOBOIO TeCTa

1. Kakas u3 GpopmyI1 onpeaenseT MTHOBEHHYO CKOPOCTh?
Ar - . AT dr . S ds
A. <D> = E i Bb.v = AlltmOA_t = E iB.v= Y; I'. v=—/; J. Cpeau npeaioxKeHHBIX BApHAHTOB HET BEPHOTO.
—

dt

2. BBICTPOTY M3MEHEHHUS CKOPOCTH TI0 HAIPABJIEHHUIO XapaKTePH3yET:
A. Ta"reHuuansHoe yckopenue; b. HopmansHOe yckopenue; B. monnoe yckopenue; I'. mepememienue tena; .
CpeIu MpeaIoKEHHBIX BAPHAHTOB HET BEPHOTO.

3. Jluck BpamaeTcss BOKPYT CBOEH OCH. 3aBHCHMOCTB yIjla MOBOpOTa aucka oT Bpemenu: ¢(t) = 3t + 5t
yIJ10Basi CKOPOCTh AUCKa uepe3 3¢ OT MOMEHTa Hadasa ABUKCHHS paBHA:
A. 3 pan/c; b. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; J. cpenu npeasio)KeHHBIX BAPHAHTOB HET BEPHOTO.

4. Kakas u3 NpeIoKEHHBIX (OPMYJ COOTBETCTBYET Ooiice 00IIell (OPMYIMPOBKE BTOPOrO 3aKOHA
HeroTona?

- dp 2 - N
A.F=uN;B.F= d_Ft) ‘B.F= mD— ; ToF=ma; . Cpenu mpeaioKeHHBIX BAPUAHTOB HET BEPHOTO.
r

5. TlpoBeaute COOTBETCTBHS B (hOPMYJIaX CBS3M MEXK/IY BEJIUYHHAMHE, OMUCHIBAIOIIMMH TIOCTYNATEIbHOE U
BpalareiIbHOe ABIKEHHE TI0 OKPY>)KHOCTH panuyca R:

A.AS1.oR
B.a 2.¢R
B.a,3.ApR
r.a4.«o’R

Tu5 RV’ + o'

6. MHepuuOHHBIE CBOMCTBA TEN B MOCTYMATENLHOM IBHKEHHU XapaKTEPU3YET
A. Bec; b. cuna tpenus; B. macca; I'. momenT nnepuuu; . umnysbc.

7. K IMcCHIaTHBHBIM CHIIAM OTHOCSTCS:
A. cuna tspxecty; B. cuna tpenus; B. cuna ynpyrocry; I'. cuiia BCEMUPHOIO TATOTEHHS,
. cuna conpoTHBIEHUS BO3TyXa.

8. Kunernueckas SHEPrus onpeneseTcs mno Gopmyie:

2 2
A,E:kXT;B.Ezmgh;B.EzFS;F. -

; I E=Nt.

9. MOMEHT HHEPIHMH MATEPUAILHOM TOUKH ONPEIeNSeTcs o popmyIIe:

2
2. pi=1_+md2: Ba=M. L

A.l=mr
c € 3

.t T
10. MatepuanbHas ToUKa KOJIEOIETCs COracHo ypasuenuio X = 5sin( 5 + E) cM.

[epuon konebanwmii paBen: A.6¢; b.4c; B.3c; T.12c¢c

11. MakcumaisHOe CMEIIEHHE TOYKH OT TOJIOKEHHS PABHOBECHS B KOJIEOATEIBHOM MPOIIECCE — ITO ...
A. ammmtyna;  b.gactora; B.nepuom; I. dasza.
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12. Teepmoe Terno, coBepliaroliee IO JCHCTBHEM CHIIBI TSHKECTH KOJEOAHUS BOKPYT HEIOIBIKHOIM
TOPU30HTAIBHON OCH, MPOXOJALIEH Yepe3 TOUKY, HE COBIAJAIOIIYIO C IEHTPOM MacC Tela — 3T0. ..
A. MaTeMaTHueCcKuii MasTHUK; b. pusndecknii masTHUK; B. Ipy>KUHHBIA MasTHUK;
I'. konebarenbHBIH KOHTYP.

13. T'apmonnueckoe kosebanue 3amaHo ypaBHeHnem X= ASIN(ak + ). Kakas dopmyna ompenenser
KHHETUYECKYIO YHEPTHIO 33IaHHOTO KojeOaHus £ =...?
2,2 2,2
;B
2
14. PeanbHblii ra3 MOXKHO CUMTATh HICATBHBIM IIPH. ..

A. Hu3KkoM nasneHnn; b. Beicokoii Temmepatype; B. manom oobeme; I'. Oombiiol MONEKyIsIpHOH Macce;
JI. HU3KOH BIAXKHOCTH.

Mo Mo

A.(ma)2A2 sin 2(a)t +a))/2;B. cosz(a)t +a);T. Acos(wt + )

15. B cootBercTBUH ¢ 0cHOBHBIM ypaBHenueM MKT npousseienue nasienus (p) u oobema (V) paBHO:

A. 3/2 kT; B.%(E,JN ; B.xT/Ng; I'.RT/M, J.VvRT.
16. YcranoBuTe COOTBETCTBHUE:
Buo eazosoeo npoyecca: Venosue npomexanus npoyecca (013 OGHHOU MACCyl 2a3a):
1) wu30oTEpMUUECKUIi TIpOIIECC A.p=const
2) H30XOPUYECKHIA TPOIecc b.Q=0
3) wu3obapuueckuii mporece B.V=const
4) anuabaTHBIH TpoIece I.T=const

17. Cuna BHyTpeHHETO TpeHHs MeXIy ciaosMu sxuakoctd F=2 H. Ipu yBenuueHuu B 2 pasa rpaadeHTta
CKOPOCTU ¥ YMEHBIIICHUHU B 2 pa3a IUIOMIAIN CIOEB CHJIa BHYTPEHHETO TPCHUS CTAHET PABHOM:
A. 1H; b. 2H; B. 4H; . 8H.

18. Bennuuna, KOJMYECTBEHHO XapaKTEPHU3YIOIIAs CHOCOOHOCTh HAdIEKTPU30BAHHLIX TENl OKAa3bIBaTh
3JIEKTPUYECKOE BO3JACHCTBUE Ha Jpyrue Teja M IOABEPraThCsi CaMUM OSTOMY BO3JIEHCTBUIO,
HAa3bIBAETCH. ..

19. TMonb3ysicb  NPUHIMIIOM  CYIEPIIO3UIUME  TIOJIEH,

1
OIPEACIUTEC HAIIPABJIICHHUEC BCKTOPA HANPSKCHHOCTHU @ ) @
pesyapTupytomero mnojs B Touke C, eciu mome
CO31aHO paBHBIMU 110 MOJYJIIO 3apsa1aMu. C
4 2 2

A.2. B.4. B.1. T.3. JI.5.

20. HanpspkeHHOCTh  Yepe3 MOTEHIHal MOXET OBITh
BBIpa)KEHA cleayromuM obpaszom: E =
A. Qo —@,): B. (9, —9,); B.gq,; T. (-grade); A. Cpenu npeinoKeHHbIX BAPUAHTOB HET BEPHOTO.

y 3

21. I[J'Iﬂ OIMpeACJICHUA HAIPSAXKCHHOCTH JJICKTPOCTATUYCCKOI'O ITOJISI paBHOMCEPHO Bapﬁ)KeHHOfI OCCKOHEUHOM

IUIOCKOCTH B BaKyyMe HCIONB3YETCs ClieAyromas popmyia:
1 1 1
A-E=oley; BE=—— O BE=-—— ¢ LE=—2; L E=-2.
dreg r dme, R 2my 1 2¢,

22. DIEeKTPUYECKUM TOKOM Ha3BIBAETCH. ..
A. XaoTHYHOE JABUKCHHUEC YaCTHIL, b. HaIpaBJICHHOC JIBUXCHUEC MOJICKYII; B. YHOOPAAOYEHHOC AOBHKXCHHC
3apSDKEHHBIX YACTHI, T) JIF000E TMPOU3BOJIBHOE JIBIKECHHE DIICKTPOHOB; ) CPEIH MPEIOKCHHBIX BAPHAHTOB
OTBETOB HET BEPHOTO.

23. Pabora Toka onpenensiercs kak dA = ...
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P
A.Udg; B.IUR;B.Tdt ‘T.IR; M. cpenu mpennoKeHHbIX BAPHAHTOB OTBETOB HET BEPHOIO.

24,
3anmmmute 1 mpaBmno Kupxroda mist y3na A u 2 npasmio 1t koatypa ABC/L.

&1

‘ A I ; B
!

N 2 /I3 |1QV | R

A e—{ F——c
s & Y1,
|6 |5 R2
R T

25 TpI/I OOWHAKOBLIX CONPOTUBJICHUA COCAUWHCHBI IBYMSA criocodamu. OHpCI[eJ'H/ITL, B KakOM ciydac

corpoTuBJIeHHe 1enu oomnpire. Ha ckompko?
— +——
—L " < 4 ] S
FI I)ﬁ/
 — —
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