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1 [Inanupyempble pe3yabTaThl 00y4eHHs MO JUCHUIINHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMH B
OIIOII BO unaukaTOpamMu J0CTHKEHUS KOMIIeTeH N

1.1 Ilepeyenb KoMneTeHUHiH, GOPMUPYEMBIX YUeOHOMH TUCUMTILINHOM

NHaukaTopsbl JOCTHKEHUST KOMIIETeHIM i | Ilnanupyemble pe3yJbTaThl 00yUeHHS
OomenpodgeccHoHATbHASI KOMIIETEHITUSI

OIIK-3. Crniocoben npuMeHsTh | 3HaTh (3): QyHmaMeHTaIbHBIE 3aKOHBI (PU3UKH,
COOTBETCTBYIOILIUMA ¢u3uKo- | B T.4. (U3MYECKHE OCHOBBI  MECXAHUKH;
MaTEeMAaTHYECKHd  ammapar,  METOAbl | MOJICKYJSPHYIO (GU3UKYy H  TEPMOJAMHAMUKY,
aHanusa u MOJEIIUPOBAHUS, | DJIEKTPUYECTBO U MATHETU3M, ONTUKY, ATOMHYIO
TEOPETUYECKOTO U IKCICPHUMEHTAIBHOTO | U SIEPHYI0 (U3UKY; TEOPUIO H  METOJbI
HUCCIIENOBAHUS npu PEUICHUH | SKCIEPUMEHTAIBHBIX UCCIICTOBAHUM.
npodeccHOHABLHBIX 33/1ad. YMmetsb (Y): ucrnonb3oBaTh (PU3UIECKHIE 3aKOHBI

JUIS  penieHusl 3adad B MPOQecCHOHATbHON
NESATEILHOCTH; MPOBOJUTH SKCIEPUMEHTAIbHBIC

HCCIIEIOBAHUSL.
Baagers (B): Meronamu pelIeHHs] MHKEHEPHBIX
3a1a4; METONaMU 00paboTKu

OKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ.

2. llesin 1 3a1a4M OCBOEHUS YUeOHOH TUCHMILIMHBI, MECTO IMCUUILIUHBI B CTPYKTYpe
o1oI1
Juctumumaa ®dusmka OTHOCUTCS K oOs3aTenbHOM dactu B1.0.16 ocHOBHO# mpodeccrnoHabHOM
00pa3oBaTelbHON MPOrpaMMbl BBICIIEIO O00pa30BaHUs I10 HaIpaBieHUI0 MoAroToBku 35.03.06
ArpouHxeHepus

eabr0 TUCUUIINHEL SBISCTCH:

O3HAKOMJICHHE C OCHOBHBIM HauOoyiee OOMUMHU (U3NYCCKUMH SBJICHUSAMH W 33aKOHAMH U UX
TEOPETUYECKUM OOOCHOBAaHMEM, IOJYYCHHE HABBIKOB MPUMCHEHUS TMOJNyUYCHHBIX 3HAHUH K PEIICHHIO
NPaKTUYECKUX 337124, yMEHHH UCTIOJIb30BaTh 3TH 3HAHUS B MPO(HECCHOHATILHOM eSITENBHOCTH U (HOPMHUPOBAHHE
HEOOXOJMMBIX KOMIIETCHIIUH, a Takke co3aaHus (hyHIaMEHTaJbHOW 0a3bl JJIS YCIEIIHOTO OCBOCHHS psija
JUCIUILIUNH MPUKIIaTHOTO XapaKTepa.

J111s BEIpaOOTKH Y COBPEMEHHBIX CIEIIMATUCTOB C BBICIIUM 00pa30BaHHEM HEOOXOAUMBIX
METO/I0B (PU3UUECKOTO UCCIEOBAHUS HEOOXOIUMO peuleHue ciedyioumux 3a0au.

- M3YYCHHUE OCHOBHBIX COBPEMEHHBIX (PU3UUECKUX MPEICTABICHUN YEIOBEKa 00 OKPYIKAKOIIEM MHUPE;

- oBnagcHue (yHAAMEHTAIbHBIMA (DU3MYCCKUMHU TOHATHSAMH, TEOPUSMH M 3aKOHAMU, a TaKKe
MeTOoJIaMHU (PU3UIESCKOTr0 UCCIICOBaHUS;

- YCBOGHHE METOJIOB W MPHEMOB PEIICHUS 3aau M3 PA3IUYHBIX oONacTe (Qu3uku U OymyrieH
CIIELIMAIBLHOCTH.

3. O0beM yuyeOHOM AUCHUIVIMHBI B 324YeTHBIX EIUHUIAX C YKA3aHMEM KOJN4YeCTBa
aKaJeMHYeCKHX YacoB, BbIJIeJIEHHbIX HA KOHTAKTHYIO Pa0oTy 00y4alouuxcs ¢ npenojaaBarejieM
(mo BUAAM y4eOHBIX 3aHATHI, TEKYIIUA M NMPOMEKYTOYHbIN KOHTPOJIb MO JMCHUILIMHE) U HA
CaMOCTOSITE/ILHYI0 Pa00oTy 00y4aroIMXcs

Ounas ¢popma o0yueHus

Bun yueOHOH paboThI 3 cemecTp
OO0m1ast TpyJ0€MKOCTh JUCIUIUIHMHBI, 3a4€THBIX STUHUIL 6
4acoB 216
AynuTopHas (KOHTaKTHas1) paboTa, 4acoB 64,3
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B T.Y. 3aHSATHUS JEKIIMOHHOI'O TUIIA 32
3aHSTUS CEMUHAPCKOTO THTIA 32
[TpomexxyTouHas aTTecTanus 0,3
CamocrosiTesibHAasi padoTa 00y4aKIMXCs, YaCOB 1427
B T.4. KypcoBasi pabota -
KoHTpoJib (caMoCTOsITeIbHAS/KOHTAKTHAS) 9
Bua npoMexyTo4HOM arTecTaluu JK3aMEH

4. Conep:xanue TUCHUILUITUHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJIE€HHOT0 HA HUX KOJHYECTBA aKAJeMHYECKHX YACOB U BUI0B y4eOHbIX 3aHATHIA
4.1 Ilepeuens pazoenos OuCUUNIUHDBL C YKAZAHUEM MPYOOEMKOCHU AYOUMOPHOU (KOHMAKMHOIL) U
camocmosamensvHol pabomul, 6U006 KOHMPONel U NePeUHs KOMNEeMeH YUl

Ounast popma oOydeHHS

TpynoeMKOCTb, HaCOB Kon
B TOM YHCIIe HaumeHnoBanne  |KOMIIETEH
HaunmMenoBaHue pa3zienoB u TeM ayTUTOPHOM OLIEHOYHOTO LUH
BCETO .\ |camocrosTen
(KOHTaKTHOM ) N cpeacTBa
BHOH paboTHI
paboTHI
Paznen 1. Mexanuka. Kosieoanus n 36 16 20 Oruer 1o OIIK-3
BOJIHBI nmabopaTopHO# pabore,
1.1. KuHemaTHuka U TUHAMHUKA 10 6 4 cobeceoanue,
1.2. Dueprus. Pabora 6 2 4 KOHTPOILHAA paboTa,
1.3. PensiTuBUCTCKAsE MEXaHHKa 6 2 4 reet
1.4.3neMeHThI MEXaHUKH CILIOIIHBIX 6 2 4
cpex
1.5. 'apmoHnYeckue KojaeOaHus 1 8 4 4
BOJIHBI
Paznen 2. MogekyJisipuas ¢puznka u 36 8 8 OT4eT Ho OIIK-3
TePMOANHAMHKA 71abopaTopHoOi pabote,
2.1. OCHOBBI MOJIEKYJISIPHO- 16 4 12 cobeceioBaHue,
KHUHETUYECKOU Teopuu KOHTPOJIbHAsI paboTa,
2.2. TepmoprHaMHKa 20 4 16 reet
Paznen 3. DiaekTpuyecTBO 36 10 26 Otuer no OIIK-3
3.1. DnekTpocTaTuka 14 4 10 1abopaTopHoii padore,
3.2. TIOCTOSIHHBII 3JIEKTPUYECKHI TOK cobecenoBane,
22 6 16 KOHTpOJIbHAs padoTa,

TECT
Paznen 4. Maraerusm 36 12 24 Ortuer no OIIK-3
4.1. DIeKTPOMATHETH3M 18 6 12 11abopaTopHoii padore,
4.2. DIeKTPOMAarHUTHAST HHTYKIHS cobecenoBanie,
IepEMEHHBIH TOK 18 12 KOHTPOJbHAS paboTa,

TECT
Paznen 5. Ontuka. KBanToBasi Oruer 1o OIIK-2
¢usuKa 36 10 26 nabopaTopHoOH padore,
5.1. BosHOBast onTHKa 18 4 14 cobecezioBane,
5.2. KBanroBas ¢usnka 18 6 12 :S:TTPOHI’HM pabora,
Paznen 6. ®usuka aromMa, aTOMHOI0 26,7 8 18,7 OIIK-3
SIAPA M 3JIeMEHTAPHBIX YACTHII Oryer o
6.1. Atom S 2 3 naboparopHoit pabore,
6.2. DneMeHTHI QU3KMKH TBEPIOTO TeNa 7 2 5 cobeceoBaHue,
6.3.AToMHOE AP0 7 2 5 KOHTpOJIbHasA ~ pabora,
6.4. DneMeHTapHBIE YaCTHILIbI U 77 2 57 Tecr
(dbu3nydeckas KapTHHA MUAPA ’ ’
KonTpoJusn 9,3 0,3 9 OKk3ameH OIIK-3




(caMOCTOATE/IbHASI/ KOHTAKTHAS)

Hroro 3a cemecTp 216 64,3 151,7

4.2. Couepmalme AUCHUIIJIMHBI 110 pa3jaejiaM

Pasnen 1.Mexanuka. KosieOanusi 1 BOJIHBI

ey - npuoOpeTeHne TEOPETUYECKUX U MTPAKTUYECKUX HABBIKOB (PU3UUECKOTO UCCIIEAOBAHMS,
Ha OCHOBE 3HaHWMU (yHJAMEHTAIbHBIX 3aKOHOB MEXAHUKH.

3agaum — Hay4UTh CTy/I€HTA BIa/leTh METOJIaMH pEILEeHHs 3a/1a4 [10 JaHHOMY pa3ieiy (pU3MuKu.

Ilepeyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

1.1. KunemaTnka U [uHaAMHKa.

MarepuanpHasi TOuka. AOCONIOTHO TBEPAOE Te0. BeKTOpHBIN (KOOpAMHATHBINA) METO.
ONMCAHUSA OTHOCHUTENIBHOIO [JBIDKCHHMS MaTepuanbHOM TOukH. KuHeMmarnuyeckue ypaBHEHUS U
TpaeKTopusl ABWXKEHHUA. CKOpPOCTb M YCKOPEHHME TOYKM KaK IPOM3BOJAHBIE DPaauyca-BEKTOpa IIO
BpeMeHH. CKOPOCTh U YCKOPEHHUE IPU KPUBOJIMHEWHOM ABM)KEHHH. HOopManbHOE M TaHI€HIIMAIBHOE
YCKOpeHHUs. [[BU’KEHHE 4aCTULIBI 10 OKPYKHOCTH. YTJIOBas CKOPOCTh U YIVIOBOE YCKOPEHUE, UX CBS3b
C JIMHEWHBIMM CKOPOCTSMH M YCKOPEHHMSMHU TOuYeK Bpamarouierocss tena. IloctynarensHoe u
BpalaTeIbHOE IBUKECHUS a0COIIOTHO TBEPOTO TEA.

3aKOH MHEPLUU U MHEPLUAIbHBIE CUCTEMBI OTCYETA. 3aKOHBI TMHAMUKN MAaTEPUAIILHON TOYKU
U CHUCTEMbl MaTepUabHbIX TOUYeK. BHelmHue u BHyTpeHHHE cuiibl. LleHTp Macc (LEHTp MHEpLHH)
MEXAHUYECKOM CUCTEMBI U 3aKOH €ro ABM)KECHHUA. 3aKOH COXPAHEHHUs UMITyJbca. PeakTuBHas cuia.

3aKOH BCEMUpPHOro TAroTeHus. ['paBUTalMOHHAs MOCTOsSHHAsA. ['paBUTALlMOHHOE TIOJE.
VYckopenue cBoOoaHoro mnaaeHus. JIBuwxkeHue Ten y nosepxHoctu 3emiuu. IlepBas kocmuueckas
CKOPOCTb.

Cunel ynpyroctu U TpeHus. JlMHaMuKa BpallaTeNnbHOIO ABM)KEHHS. MOMEHT CHIIBI, MOMEHT
WHEPLUMU M MOMEHT HMIyJbca. MOMEHT CWIbl OTHOCHUTEIBHO OCH. MOMEHT HuMIlyslbca Tena
OTHOCHUTEJIBHO OCH. YPAaBHEHHME ITMHAMUKU BPAIIATEIbHOTO JBHKEHUS TBEPIOTO TEJIa OTHOCUTEIBHO
HEenoJBWKHOW ocu. KuHeTnueckas 3HEprusi BpallaloIIEerocs Teja. 3aKOH COXpPAaHEHUS MOMEHTa
MMITYJIbCA U €TO CBS3b C U30TPOIHOCTBIO IIPOCTPAHCTBA.

1.2.3neprus. Pabora.

3aKOH COXpaHEHMsI U IPEBPALCHUS] SHEPTUU

OHeprus Kak yHHMBepcalbHas Mepa pa3IMyHbIX (opM IBMKEHMS U B3auMmojencTBus. Pabora
nepeMeHHo cuibl. Kunetnueckas sHeprus MEXaHUUeCKOM CUCTEMBI U €€ CBSI3b € pabOTON BHEIIHUX U
BHYTPEHHUX CUJI, IPHUIIOKEHHBIX K CHCTEME.

[Tone kak (opma marepuu, OCYLIECTBISIONIAs CHIIOBOE B3aUMOJIEMCTBHE MEXIY YacTHULAMH
BenecTBa. [loTeHnManbHas YHEPruss MaTepUaIbHON TOYKH BO BHEIIIHEM CHJIOBOM IIOJIE U €€ CBS3b C
CHJIOM, JAelCTByIOLle Ha MaTepuanbHyr Touky. [loHATHE O TpajaueHTe CKaJIApHOH (QYyHKIUU
koopauHatr. Ilonme wnenTpanpHbBIX cui. [loTeHuManbHash HSHEprusi CHUCTEMBbl. 3aKOH COXpaHEHUs
MEXAHUYECKON dHepruu. [luccumanusi sHEpruu. 3aKOH COXpPaHEHMsI W IPEBPAIIECHHs DHEPIUU Kak
IPOSIBJIEHUE HEYHMUYTOKUMOCTH MaTepuu M e€ JBuxkeHHus. [IpuMeHeHHe 3aKOHOB COXpaHEHMs K
CTOJIKHOBEHUIO YNPYTUX U HEYNPYTUX TEIl.

1.3.PenaTuBuCTCKast MEXaHUKA.

[Tpuniun otHocurensHocTu [anunes. [IpeobpazoBanus ["anunes. HemHepruaabHble CUCTEMBI
orcuéra. Cunbl uHepuuu. Cuma Kopuonmca. 3akoHbI COXpaHEHUs B HEMHEPUHMAIBHBIX CHUCTEMAaxX
OTCYETA.

IIpuHIMIT OTHOCUTENBHOCTH B PEISATUBUCTCKON MexaHUKe. [1oCTynaTel criennalbHON TEOpUHU
otHocutenbHOCTH. [IpeobpazoBanue Jlopenua. I[lonstue onxHoBpeMeHHOCTH. OTHOCUTENBHOCTD JUTUH
U MPOMEXYTKOB BpeMeHHU. VHTepBasl MeX1y COOBITHSIMH U €r0 MHBAPHAHTHOCThH MO OTHOILIEHUIO K
BHIOOPY MHEPIMAIBHON CHUCTEMBbI OTCUETA KaK MPOSBICHUE B3aMMOCBS3U MPOCTPAHCTBA M BPEMEHHU.
PenaTuBUCTCKHMI 3aKOH CJIOXKEHHsI CKopocTed. PemarmBuctckuii ummyiabc. (OCHOBHOM 3aKOH
PENATUBUCTCKON JMHAMUKH MaTepUAIbHOW TOUKH. PENSITUBHCTCKOE BBIPQXKEHHME JUIsI KHHETHUYECKOM
sHepruu. B3auMocBsI3p Macchl U 3HEPTUU. DHEprus cBsi3u cucteMbl. COOTHOIIEHNUE MEXAY MOTHOU
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SHEPTHE W WMIYJIbCOM YacCTHIbl. ['paHWUIBI TPUMEHUMOCTH KJIACCHYECKOW (HBIOTOHOBCKOM)
MEXaHUKH.

1.4. DneMeHTHI MEXaHUKH CIUIOIIHBIX CPENl.

OOmue cBOMCTBA >KMJIKOCTM M Ta3a. YPAaBHEHUE DPABHOBECUS U JBUKEHMS >KUIKOCTH.
WneanbHas xuakocTb. ['mapocratuka HeckumaeMoil sxuakoctd. CTallMOHapHOE TEUCHHE UIeaTbHON
XKUAKOCTU. YpaBHEeHUEe bepHymn.

Bsskas sxugkocts. Cuibl BHyTpeHHero TpeHus. CTaluoHapHOE TEYEHHUE BS3KOM JKMJKOCTH.
®opmyna Ilyazeitng. ®opmyna Crokca. I'mapoauHamuueckas HeycToM4yuBOCTh. IloHsATHE O
TypOyJIEHTHOCTH. JIBUKEHHE TeJl B )KUIKOCTAX U Tazax.

WneanbHo ympyroe teno. Ynpyrue nedopmanuu u Hanpspkenus. 3akoH ['yka. [lnactuueckue
nepopmanuu. [Ipenen npoynoctu.

1.5. F'apmonnyeckue KoneOaHus U BOJHBI.

Konebanusa. Mexannueckue kosebanus. KuHemaTnueckue XapakTepUCTUKH TapMOHMYECKHX
konebanuit. Jluddepennumansnoe ypaBHeHHE TapMOHUYECKHX KosieOanuil. [IpyKuHHBIH, Husnueckuit
U MaTeMaTHYeCKUH MassTHUKH. OHEprus rapMoHMYecKux KosiebaHuil. CioxeHHe rapMOHHYECKHX
KOJICOAHWH OJHOTO HANpaBICHUS W OJUHAKOBOM dacTOThl. buenus. ClioxeHUs B3aUMHO
HNepHEeHINKYJIApHbIX KojieOanuil. JuddepennuanbHoe ypaBHEHHME 3aTyXaroUIMX KoleOaHUHd U ero
pemenue. Juddepennunansnoe ypaBHeHHE BBIHYKICHHBIX Koniebanuii. [TonsTre o pe3oHaHce.

Mexanusm 00pa3oBaHHUs MEXaHUYECKUX BOJH B ynpyroi cpeze. IIpojosibHble U monepeyHble
BosHBL. CuHycomanbHble (TapMOHHYECKUE) BOJIHBL. YpaBHEHHE Oerymieil BoiHBI. [[iMHa BOJHBI U
BOJIHOBOE uucino. BomHoBoe ypaBHeHue. azoBas ckopocTh. DHeprus BoOJHbL. Bektop Ymosa.
Bosnosoi naker. I'pynnoBas ckopocts. KorepeHTHoCTSb.

Nntepdepenuyst BonH. OOpa3oBaHue CTOAYMX BOJIH. Y paBHEHHUE CTOSYEH BOJIHBI U €0 aHAIIU3.

Paznen 2. Mosekyasipaasi pu3uKka 1 TePMOAUHAMHKA

Lesn - nproOpeTeHne TEOPETUIECKUX M MPAKTHYECKUX HABBIKOB (PH3MUECKOTO UCCIICIOBAHUS,
Ha OCHOBE 3HaHWH (yHJaMEHTAJIbHBIX 3aKOHOB MOJIEKYJISIPHON (DU3UKU M TEPMOIUHAMUKH.

3agaum — HaAy4IUTH CTYIEHTA BIAJIETh METOJIAMH PEIICHHS 3a/1a4 [0 JAHHOMY paseny (pu3uku.

Ilepeyenn y4eOHBIX 3JIEMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUIECKON TEOPHUH.

TepMoarHaMHYECKHUI ¥ CTATUCTUUECKUIA METO/BI UCCIIEA0BaHNA. MaKpOCKOMYECKOE COCTOSHUE.
Makpockonryeckue mapaMeTpsl Kak CpeJHUE 3HAUYCHHUSI.

W3onpoueccsl M 3aKOHOMEPHOCTH MX HNpPOTEKaHHUA. AOCONIOTHAs TemIepaTypHas MIKala.
VYpasnenue Knaneiipona-Menpaeneesa.

Mognens wuzpeanbHoro rasa. BblBog ypaBHEHHsS MOJIEKYJISIPHO-KMHETHYECKOH TEOPHH
UJeaNbHbIX ra30B JUIsl JaBJICHUS U €ro cpaBHeHUE ¢ ypaBHeHHeM Kianelipona-MenneneeBa. Cpenusis
KMHETUYECKasi HEPIrUs MOJIEKYJ. MOJIEKYIsIpHO-KHHETHYECKOE TOJKOBAaHUE TEPMOJUHAMUYECKOU
TEMIEPATYPHI.

3akoH MakcBema Juisl pacipenesieHusl MOJIEKYJT MICAIBHOTO Ta3a MO CKOPOCTSM U 3HEPrUsiM
TEIUIOBOTO ABMKeHUs. bapomerpuueckas gpopmyna. 3akoH bonbimMaHa [uist pacripesienieHus: 4YacTUl] BO
BHEIITHEM MOTEHLMAIbHOM Tosie. CpeiHee Ynciio CTOJIKHOBEHUN U CpesiHssl AJIMHA CBOOOAHOTO Mpobera
MOJIEKYJL.

SBnenus nepenoca. Auddysusa. Koabounuent nupdysun. Auddysus B razax, KUIKOCTIX U
TBEPABIX Tenax. TermmonpoBogHOCTh. Koaddunnent TermmonpoBoHOCTH. TeMepaTypornpoBOIHOCTb.
Bsiskoctb. KoagunmeHTs! BA3KOCTH ra30B U KUIKOCTEH.

Yucno creneHeil cBOOOABI MOJEKYJbl. 3aKOH PaBHOMEPHOIO pacHpeeleHUs] SHEPruH 0
CTeNeHsIM CcBOOO/bI MOJIeKyNl. BHyTpeHHsIsI sHeprus ujaeanpHoro raza. Pabora rasa mpu M3MEHEHUHU
ero oobpéma. KomnuectBo ternotel. Temnoémkocts. IlepBoe Hauano tepmonuHamuku. [Ipumenenue
[EepBOr0 Hayvajga TEPMOJMHAMUKM K H30MpolleccaM M aauadaTHOMY IPOLECCY HIealbHOro rasa.
3aBUCHUMOCTh TEINIOEMKOCTH UEaIbHOTO ra3a OT BHJIa IIpolecca.

2.2. TepmonuHamMuka.

OO6partumbie 1 HeoOpaTuMble mpouecchl. Kpyrosoit nponecc (uuki). TerioBble ABUraTtenu u
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xonoauibHble MamuHbl. ki Kapro u ero KIIZI. Bropoe Hauano tepmoaunamuku. HezaBucumoctsb
KIIJ| uukna KapuHo ot mpuponsl pabodero Tena. DHTPONMUS. DHTPONHUS HICATBHOTO TOJIKOBAHUE
BTOPOI'0 Hayajaa TePMOJUHAMUKH.

Peanbhuble rasel. Cuiabl M NOTEHUUAIbHAs SHEPrUs MEKMOJIEKYJISIPHOIO B3aUMOJAECHUCTBHUSL.
VYpaBuenue Ban-nep-Baanbca. M3orepmbl Ban-gep-Baanbca.

TepMoanHaMuKa OBEPXHOCTH paszzenia AByX cpei. IloBepXHOCTHast SJHEPrUsl U HaTSKEHHUE B
xkuakoctsax. CMaunBanue. [laBneHue noa HCKpUBIECHHOM MOBEPXHOCTHIO )KUAKOCTH. KanuiuisipHOCTb.

da3zoBble npespatieHus. Pa3oBble quarpaMMbl. Kputnueckoe COCTOSHHUE.

Kunkue kpucrtauibl.

Pa3znea 3. JiekTpuuecTBo

Henu - npuobpeTeHne TECOPETUIESCKUX U MPAKTUISCKUX HABBIKOB (PU3MUECKOTO MCCIICAOBAHUS,
Ha OCHOBE 3HAHUI (PYHIAMEHTAIBHBIX 3aKOHOB 3JIEKTPOCTATUKU U MOCTOSIHHOT'O TOKA.

3agaum — HAy4YUTH CTYIEHTA BIAJIETh METOJIaMH PEILICHHs 3a/1a4 [0 JAHHOMY pa3eny (pu3uku.

Ilepeyenb yueOHBIX 3J1IEMEHTOB pa3jeJia:

3.1.DnekTpocTaTuka.

3aKOH  COXpaHEHUs  JJIEKTPUYECKOTro  3apsja.  Jiekrpudyeckoe  mosie.  OCHOBHbIE
XapaKTEPUCTUKHU 3JIEKTPOCTATUUECKOIO MOJS — HANpPsLKEHHOCTh UM moTeHuuan. Hanpsyk€HHOCTh Kak
IpaJueHT noTeHnuana. Pacyér snexTpocTaTuueckux mojeil Meroaom cymneprno3unuu. [loTok BekTopa
Hanpspk€HHOCcTU. Teopema Octporpanckoro-l'aycca sl 3JIEKTPOCTaTUYECKOIO IOJISI B BaKyyMe.
[Ipumenenue teopembl OcTporpaackoro-I'aycca k pacu€ry nois. DIEKTPUUYECKOE I0JI€ B BEIIECTBE.
CBOoOOJIHBIE U CBsI3aHHBIE 3aps/bl B JAUIJIEKTpUKaX. THUIBI AUAICKTPUKOB. OJEKTPOHHAs U
opueHTaloHHas nojspusanus. [lonspuzoBaHHOCTh. AudneKkTpruueckas BOCIPUUMYHBOCT BEIIECTBA.
DnekTpuueckoe cMmeleHue. JusnexkTpruueckas IpOHUIAeMOCTh Cpe/ibl. Bpluncienne HanpsskEHHOCTU
noJist B 1U3JeKTpuKe. CerHeTOANEKTPUKU. DIIEKTPETHI.

[IpoBoaHMKM B 3yiekTpuueckoM moje. Ilose BHyTpu HpOBOJAHHMKA U Y €ro MOBEPXHOCTH.
Pacnpenenenue 3apsgoB B IPOBOJHUKE. DJIEKTPOEMKOCTh YEIUHEHHOTO NPOBOJHMKA. B3anmuas
E€MKOCTb JIBYX MpOBOAHUKOB. KoHIeHcaTopbl. DHeprus 3apsHKEHHBIX MPOBOJHUKA, KOHACHCATOpa U
CUCTEMBI IPOBOJHUKOB. DHEPTHUA ANEKTPOCTaTUUECKOT0 1oJst. O0BbEMHAS MIIOTHOCTh YHEPTUH.

3.2.IToCTOSIHHBIH 2TEKTPHUIECKUH TOK.

[ToCTOSIHHBIN HNEKTPUYECKUH TOK, €ro XapaKTEPUCTHUKA M YCIOBUSA CYIIECTBOBAHMS.
Kiaccuueckast ayeKTpoOHHAsT TEOPHs AJIEKTPONPOBOJIHOCTH METAJUIOB U €€ OIBITHbIE 0OOOCHOBAHMSL.
BriBog 3akona Oma B auddepeHunanbHol ¢opMe M3 DIEKTPOHHBIX TMPEACTaBICHUN. 3aKoH
Bunemana-®panna. 3akon Oma B uHTErpaibHOM Gopme. Pa3HOCTh MOTEHITMATIOB, AJIEKTPOIBIKYIIAs
cuna, HampspbkeHue. 3akoHbl Kupxroda. 3akon [[xoyns-Jlenma. OiexTpuyeckuil TOK B BaKyyMe.
PabGorta BbIXONa SJEKTPOHOB W3 MeTaia. [epMOAJIEKTPOHHAss 3Muccusi. Tok B razax. [lmaszma.
DNEKTPONPOBOJIHOCTh  DJIEKTPONMUTOB. 3akoHbl Dapazges. ODIJIEKTPOIU3 U €ro NpUMEHEHHE.
TepmoonnekTpuueckue sBieHns. KoHTakTHas pa3HOCTb MOTEHIMAIOB.

Pasnen 4. MarneTusm

Iesn - nproOpeTeHne TEOPETUYECKUX U MPAKTUYECKHX HABBIKOB (PM3UUECKOTO UCCIIEAOBAHMS,
Ha OCHOBE 3HAHUI (PYHIAMEHTAJIBHBIX 3aKOHOB 3JIEKTPOMarHeTu3ma.

3agaum — Hay4UTh CTy/I€HTA BIa/IeTh METOJIaMH pEILIeHHs 3a/1a4 [0 JAaHHOMY pa3eny (pu3uku.

Ilepeyenb y4eOHBIX 2JIEMEHTOB pa3jiena:

4.1.91eKTpoMarHeTusM.

MarnuTtHoe none. MarautHas uHAyKOus. 3akoH Amnepa. MarauTHoe mose Toka. 3akoH buo-
Cagapa-Jlamaca u ero npuMeHeHUe K pacy€Ty MarHUTHOTO 1oJisl. MarHUTHOE 10J1€ IPSMOJIMHEWHOTO
IIPOBOJIHMKA C TOKOM. MarHMTHOE MOJj€ KPYroBOro TOKa. MarHWUTHBII MOMEHT BHUTKAa C TOKOM.
BuxpeBoil XxapakTep MarHMTHOTO IOJIA. 3aKOH IIOJIHOTO TOKa (LMPKYJSALUS BEKTOpAa MAarHUTHOMU
WHAYKIHMH) JJI1 MAarHUTHOTO TOJIsl B BaKyyMe U €ro IpUMEHEHHe K pacuéTy MarHUTHOTO TOJIsl TOpouia
U JJIMHHOTO cosieHouzaa. JlelicTBMe MarHMTHOTrO NOJs Ha JBWKymuics 3apsa. Cuna JlopeHna.
JIBrKeHHE 3apsyKEHHBIX YacTUIl B MarHUTHOM mnoJje. [I[puHuun 1elcTBUs MUKINYECKUX YCKOPUTENIEH
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3apspkeHHBIX dactuil. Oddext Xosmra. MI'JI-renepatop. KoHTyp ¢ TOKOM B MarHMTHOM TIOJIC.
MarnuTsslii notok. Teopema Octporpaackoro-I"aycca. Pabora nepemenieHust NpOBOAHNUKA U KOHTYpa
C TOKOM B MarHUTHOM IIOJI€.

MaruutHoe 1osie B BewecTBE. MarHutHbple MOMEHTbI aTOMOB. THIIBI MarHeTHKOB.
HamaramuenHoctb. MHKpPO M Makpo TOKH. OJIEMEHTapHas TEOpUs [ua- W IapaMarHeTus3Ma.
MarauTHas BOCIPUMMYMBOCTD BELIECTBA U €€ 3aBUCHMOCTb OT TEMIIEpaTyphl. 3aKOH IOJHOIO TOKa
JUIsl MAarHUTHOT'O TOJIA B BewlecTBe. HanpsykeHHOCTh MarHUTHOTO 1oJisl. MarHuTHas MpOHUIAEMOCTh
cpenbl. @eppomarnetuku. Onbitel CtoneroBa. KpuBas HamarHuuuBaHus. MarHuTHBIN THUCTEPE3UC.
Touka Kropu. Jlomensl. CiHOBasi mpupoaa GpeppomMarneTusma.

4.2. DneKTpoMarHuTHAsE MHIYKIHS U IEPEMEHHBIN TOK.

SBnenue snekTpoMarHUTHOM WHAYKIMU (ombITel Dapazes). IlpaBuno Jlenma. 3akoH
JIEKTPOMAarHUTHOW MHAYKIMM M €ro BbIBOJ M3 3aKOHAa COXpPaHEHMsI DSHEpruu. SIBieHue
caMoMHAYKUMU. VMHIyKTUBHOCTh. TOKM NpU 3aMbIKaHUM U pa3MbIKaHUU LENU. SIBIeHUE B3aUMHOMN
UHAYKIUH. B3auMHas WHAYKTUBHOCTb. OHEPrus CHUCTEMBl NPOBOJHUKOB C TOKOM. OO0bEéMHas
IJIOTHOCTh SHEPTUUA MAarHUTHOTO noJid. Llenu nepemeHHoro Toka.

OcHoBblI Teopun MakcBesuia Juis 3J1€KTpOMarHUTHOro nojst. BuxpeBoe anekrpuyeckoe nose. Tok
cMelleHus. YpaBHeHUs: MakcBelnia A7l SIEKTPOMAarHUTHOTO TIOJIsl B MIHTETPaibHOM (hopme.

["apMoHMYECKHE SIEKTPOMAarHUTHBIE KoJieOaHUs W MX Xapakrepuctuku. uddepenunanpaoe
ypaBHEHHUE SJCKTPOMArHUTHBIX KOJIeOaHW. ODIEKTpUYECKHil KoneOaTeNbHbI KOHTYp. OHeprus
AIIEKTPOMArHUTHBIX KoneOanuid. uddepeHnnanbHoe ypaBHEHUE IIEKTPOMATHUTHBIX KOJICOAHUN U
ero pemenue. JuddepennuanbHoe ypaBHEHHE BBIHYXICHHBIX KOJI€0aHMII U €ro pelieHue.
Ammuntyna u (aza BEIHYKICHHBIX KoJieOanuii. Pe3onanc.

OJNIeKTpOMarHuTHble BOJIHBI. (OCHOBHBIE CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH. BosHOBOE
ypaBHEHUE. DHEPrus JIEKTPOMarHuTHIX BOJIH. [loTok sHeprun. Bexkrop Ymosa-IlolinTunra.

Paszpnen 5. Ontuka. KBantoBasi pusuka

Iesm - npuoOpeTeHne TEOPETUYECKUX U TPAKTUYECKUX HABBIKOB (PU3MUECKOr0 UCCIIEI0BaHUS,
Ha OCHOBE 3HaHWU ()yHJAMEHTAIBHBIX 3aKOHOB ONTHKH U KBAHTOBOU (DU3UKH.

3agaum — Hay4UTh CTy/I€HTA BJIa/leTh METOJIaMH pEILeHHs 3a/1a4 [0 JaHHOMY pa3eiy (pu3mnku.

Ilepeuenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

5.1.BonHoBas ONTHKA.

WNnTtepdepennus cera. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. Pacuér
UHTEePPEPEHIIMOHHON KapTHUHBI OT JIBYX KOT€PEHTHBIX UCTOYHUKOB. ONTHYECKas AJIMHA MyTH.
Hurepdepennius cBeTa B TOHKUX IUieHKax. HTEphepoMeTpHI.

Hudpaxius csera. [Ipunuun [toiirenca-®dpenens. Meron 300 @penens. [psmonuneiinoe
pacmnipoctpanenue cBera. udpakius Openens Ha KpyTrjioM oTBepCcTun u aucke. Judpakmms
@®payHrodepa Ha 0AHOI 1Ienu U JUPpakIuOHHON peméTke. Pazpemaromas criocoOHOCTb
ONTHUYECKUX MPUOOPOB.

Judpaxius Ha npocTpaHcTBeHHOH pemérke. @opmyna Bynbda-bparra. [punimn
rojorpaduu. MccnenoBanue cTpyKTypbl KpUCTAIIIOB.

OnTrueckn HeonHOPOAHAA cpena. Jucnepcus cBera

Pacnipoctpanenue cBeta B BemectBe. OnNTHUECKH HEOTHOPOAHAS cpena. Jlucnepcus cBera.
Ob6nacTu HOpMaJIBLHON M AaHOMAJIBHOM JUcTiepcuu. DIIEKTPOHHAs TEOPUS TUCTIEPCUU CBETA.

[Tornomenue ceera. ddpdexr Jomnepa. Mznydenne BaBunosa-UepeHkona.

[Tonapuzanus ceera. EcrecTBEHHBIN 1 NOIspU30BaHHbIN cBET. [longpuzanus ceera npu
oTpakxeHuHu. 3akoH bprocrepa. [[BoitHoe yuenpenomienue. OHOOCHbIE KpucTauibl. [lonsponast u
NOJIIPU3aLMOHHBIE PU3MBI. 3aKOH Mastoca.

5.2.KanToBas usuka.

TemnoBoe wu3nmyuenue. Yépuoe Tteno. 3akoH Kupxroga. 3axon Credana-bonbimana.
Pacnipenenenue sHepruu B cieKTpe aOCOMIOTHO YEPHOTrO Tena. 3akoH cMemieHus Buna. KBanToBas
runote3a U gopmyna [lnanka. OnTuueckas nupomerpus. BHemHuit GotodrddexT u ero 3aKoHBI.
®otoHbl. YpaBHeHHE OWHINTEWHA st BHemHero (oroaddexra. Macca m mmmynsc ¢GOTOHA.
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Hasnenue ceera. OmnbiThl JlebeneBa. KBanToBOE M BOTHOBOE OOBSICHEHUE MaBJICHHS cBeTa. DDPeKT
Komnrona. JInanekTrudeckoe eAMHCTBO KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO
U3ITyYeHUS.

OnbiTHOE O0OCHOBAaHUE KOPIYCKYJSIPHO-BOJIHOBOTO JIyallu3Ma CBOWCTB  BEIIECTBA.
®opmyna ne bpoing. CooTHOlIEHHME HEONPEeACTIEHHOCTEH KakK MpOsBICHUE KOPIYCKYJISAPHO-
BOJIHOBOTO JIyaJlM3Ma CBOWCTB MAaTEpPUU.

BonnoBas ¢ynkums u e€ craTucTuyecKuid cMmbica. OrpaHHYEHHOCTh MEXaHHMYEeCKOIo
nerepMuHu3Ma. [IpyUHIMO TPUYMHHOCTH B KBAHTOBOW MexaHHMke. (CTallMOHapHBIE COCTOSHUS.
VYpasuenue IlIpémnunarepa s cranmoHapHBIX cocTosHuK. CBoOoaHas dYactuia. TyHHEIbHBIN
¢ dexr.

YacTtuiia B 0OJHOMEPHOHN MPSAMOYTOJIbHOM «IOTEHIMAIbHOU siMe». KBaHTOBaHUE SHEPruu U
MMITYJIbCa YaCTULIbl. [ 'apMOHUYECKUNA OCIIUILIATOP.

Pa3gen 6. @u3uka aroma, aTOMHOI'0 A/IPa M 3JIEMEHTAPHBIX YaCTHIL

ey - npuoOpeTeHne TEOPETUYECKUX U TPAKTUYECKUX HABBIKOB (PU3MUECKOr0 UCCIIeI0BaHMUS,
Ha OCHOBE 3HaHMU (yHJAMEHTAIBHBIX 3aKOHOB (PM3UKH aTOMa U aTOMHOTO SIIpa.

3agaum — Hay4UTh CTy/I€HTA BJIa/leTh METOJIaMH pEILeHHs 3a/1a4 [0 JaHHOMY pa3eiy (pu3mnku.

Ilepeuenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

6.1.Atom.

Crpoenne aroma. OmbiTel Pezepdopna. Jluneituareie cmekrpsl atomoB. lloctymarer Bopa.
Bonoponononoousie aromsl. OnbiT @panka u ['epia.

Oneir Urepna u I'epnaxa. Cnun anekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO. DEpPMHOHBI U
6030onbl. [Ipunuun Ilaynu. Pacnpenenenue 31eKTpoHOB B aroMme o cocTosHusM. I[lonsrtue o6
HHEPreTUUECKUX YPOBHAX MosieKyJ. CHekTpbl aToMoB M Mosekys. [lormoiieHue, ClOHTaHHOE U
BBIHYXICHHOE n3iny4yeHus. [lonstue o nasepe.

6.2. DnemeHTh! GU3NKU TBEPAOTO TeIa

da30B0€ IPOCTPAHCTBO. DJIeMEHTapHas A4yeiika. InotHocTs cocrosHuil. [loHsATHE O KBaHTOBOU
craructuke boze — OiHmreiiHa. ®@oroHHBI W (OHOHHBIN Taszbl. Pacnpenenenne (GoHOHOB 1O
sHeprusM. Temno€MKOCTh KpucTauimueckor pemérku. CpepxTekydecTh. [loHsiTHE O KBaHTOBOM
cratuctuke @epmu-/Iupaka. Pacnipenenenue 3neKTpoHOB MPOBOAMMOCTH B METAJIIE 110 SHEPTHUAM IIPU
abcomoTHOM HyJne Temreparypsl. OHepruss depmu. BiusHue TemmepaTypbl Ha paclpeneneHne
3JIEKTPOHOB. YpoBeHb DepMu. BHYTpeHHs dHEPrUs U TEIUIOEMKOCTD JIEKTPOHHOIO ra3a B METalle.
ONEKTPONPOBOAHOCTE METAIIOB. CBEPXNPOBOAUMOCTh. MarHUTHBIE CBOMCTBA CBEPXIPOBOJIHUKA.

DHepreTudecke 30Hbl B KpHcTajuiax. Pacnpesenenne 31eKTPOHOB 0 SHEPreTHYECKUM 30HaM.
BanenrtHas 30Ha U 30Ha NMPOBOJUMOCTH. MeTasuibl, JUAIEKTPUKU U TOIYNpOoBOIHUKU. CoOCTBEHHAs
IIPOBOJIUMOCTE  ITOJYIIPOBOJHHUKOB. KBa3WyacTHIpl — DJIEKTPOHBI IPOBOJAMMOCTH M JIBIPKH.
O¢ddexkTnBHAas Macca 3JeKTpoHa B KpucTamwie. [IpumecHas MPOBOJAUMOCTH IMOJYNPOBOJAHUKOB.
DONEeKTPOHHBIM M JBIPOYHBIA MONXYNPOBOAHUKU. KoHTakTHBIE siBieHHA. KOHTaKT 31€KTPOHHOTO M
JIBIPOYHOTO  TOJYHNPOBOJHHMKA  (p-N—TIepexol) U  €ro  BOJIbT-aMIIEpHas  XapaKTepUCTHKA.
DOTOINEKTPUYECKUE SABIICHUS B MOJIYIPOBOJHUKAX. JIFOMUHECHIEHIINS TBEPABIX TEJ.

6.3. ATomMHOE SIpO.

3apsa, pazMep M Macca aTOMHOrO sijipa. MaccoBoe U 3apsiioBoe uucia. MOMEHT uMITyJbca
A1pa U ero MarHuTHbI MOMeHT. CocraB sanpa. Hykionsl. BzaumoneiicTBue HyKJIOHOB U MOHSTHE O
CBOICTBaxX M MpUpoJe sACPHBIX cHil. JleheKT Macchl U SHEPTUs CBA3U AJIpa.

3aKOHOMEPHOCTH M MPOUCXOXKAeHHe anbda-, Oera- W ramMMa-u3Iy4eHUH aTOMHBIX sJIEp.
SlnepHble peakuMM M 3aKOHBI COXpaHeHMs. Peakuus nenmeHus spep. llenmHas peakuust neneHus.
[lonatue o snmepHoil sHepretuke. Peakumss cuHTe3a aromHbIX szaep. IIpobiema ympaBiseMbIx
TEPMOSIICPHBIX PEAKIIHil.

6.4.OnemMeHTapHbIe YacTUIlBl U (pru3nyeckast KapTHHA MUpA.

BemectBo u none. Mepapxus cTpykTyp Marepuu. YacTHIbl 1 aHTUYACTULbI. DJIEMEHTAapHBIE
yacTuIbl. KBapKu, JeNTOHbI U KBaHTHL. YeThlpe TUNa (yHIaMEHTAIbHBIX B3aMMO/ICHCTBHIM: CHIIbHBIE,
JJIEKTPOMAarHuTHbIE, cilabble U TpaBUTAILMOHHBIE. AJpOHBI. fnpa aToMOB. ATOMBL. MOJNEKYJIBI.
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MaxkpOoCKONIMYECKHE COCTOSHUS BEILECTBA: Tasbl, XUAKOCTH, IIa3Ma, TBEpAbIC Tena. [lmaHeTsl.
3BE31b1. BerecTBO B AKCTpEeMaNIbHBIX YCIOBUSX: O€Jble KapiIUKH, HEHTPOHHBIE 3BE3]IbI, YEPHBIE JBIPHI.
["anakTuky.

5. OneHo4YHbIe MATEPHUAJIBI IO TUCHHUIIAHE
OL[GHO‘-IHBIG MaTepI/IaJILI 10 JUCIHUITJIINHEC HpeI[CTaBJIeHbI B BUJC q)OHHa OILICHOYHBIX CpGI[CTB.

6. MaTepuaJibHO-TEXHHYECKOE U Y4eOHO-MeToAnYecKoe odecnevyeHue JTUCIMIINHBI

6.1 [lepeyeHb y4e6HO-METOAUYECKOTO O6ecneYyeH s M0 AUCIHUIIMHE

Ne | ABTOp, Ha3BaHuUE, MECTO U3/1aHNUS, U3JATEIBCTBO, FOJl U3JaHUS, KOJIMYECTBO CTPAHUL, PEXKUM
1/ JOCTYTIa
®uzuka: Metoanueckue ykazaHus 10 U3y4EHUIO JUCHUILINHBI U 3a/1aHUsI 111 IPOBEPOYHOM
1 |pa6otei / PT'A3Y; Cocrt.K.T.H., nouieHT I'.I'. PamazanoBa —M., 2022. 34 c.
http://portfolio.rgazu.ru/pluginfile.php/86068/mod_resource/content
®usnka. M3ydyenue cBoOOAHBIX KosnebaHuil npyxuHHoro mastauka. / PIA3Y; Coct. K.T.H.,
2 | gouenrt I'.I". PamazanoBa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316412/mod resource/content
dusuka. I/I3yquHe BpaliaTCJIbHOI0 ABWKCHUSA TBEPAOIO TEjIa M OMNPCACIICHUEC MOMCHTAa MHCPUHUU
3 |maxosuka/PI'A3Y; Coct. K.T.H., gonent I'.I". Pamazanosa — M, 2022. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/316410/mod_resource/content
®usuka. Omnpenencnue oTHomeHus TeroemMkoctn Cp/Cv metozoMm  anmabaTuveckoro
4 |pacmupenus. /Poc. roc. arpap. 3aod. yH-T; CocT. K.T.H., moueHt ['.I'. Pama3zanoBa -
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316422/mod_resource/content
5 ®usuka. U3mepenune Temneparypsl Tepmonapoii /PTA3Y; Coct. K.T.H., goneHt [.I'. PamazanoBa—
M., 2022.http://portfolio.rgazu.ru/pluginfile.php/316458/mod_resource/content
6 ®usnka. M3ydyenune nernn nepemennoro toka. / PCA3Y; Cocr. k.1.H., nonent I'.I'. Pama3zanosa
— M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316430/mod_resource/content
®uszuka. Onpenenenve uMHAYKTUBHOCTH Kartymku. / PT'A3Y; Cocr. x.T.H.,, gouent I.I.
7 | PamazanoBa— M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316438/mod_resource/content
®uszuka. OmnpeneneHue KOHIEHTPAMM pAacTBOpa caxapa MO YIUNIy BpallleHUs IUIOCKOCTU
8 |monspuzanuu cera. / P A3Y; Cocrt. k.1.H., nouieHt ['.I". Pamazanosa — M., 2022.
http://portfolio.rgazu.ru/pluginfile.php/316447/mod_resource/content
Ouzuka. OnpeneraeHue TOPU3OHTAIBHOW COCTABIISIIONIEH BEKTOpa MAarHUTHOW WHIYKIIMH
9 |marautHoro mons 3emimm. / PILA3Y; Cocr. k.T.H., gouent ['.I. PamazanoBa -—
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316439/mod_resource/content
®dusnka. OnpezeneHre 0CBEIIEHHOCTH TOBEPXHOCTH ¢ TOMOIIBIO CEIEHOBOTO (POTOAIEMEHTA.
10 |/ PT'A3Y; Cocr. k.T.H., touenr I'.I'. Pamazanosa — M.,
2022.http://portfolio.rgazu.ru/pluginfile.php/316448/mod_resource/content
®usuka. I'pasynpoBka MOHOXpOMAaTOpa U OIpeJiesieHue JUIMH BOJIH criekTpa rasa. / PIA3Y;
11 |Cocr. k.T.H., gouent ['.I". PamazanoBa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316453/mod_resource/content
®usuka. Omnpenenenune kodpduuumenra Bszkoctu xuakoctu meronom Ctokca. /Poc.roc.
12 |arpap. 3a04. yH-T; COCT. K.T.H., jorieHT I'.I'. Pamazanosa — M.,2022.

http://portfolio.rgazu.ru/pluginfile.php/316411/mod_resource/content

6.2 IlepeyeHb y4eOHBIX U3AaAHUI, HEOOXOAUMBIX JIS OCBOCHMS IV CHUNIIHHBI
DNEeKTPOHHBIE YUeOHBIC U3/IaHUs B DIIEKTPOHHO-O0UOIHOTeYHbIX cucTtemMax (OBbC):
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Ne
/o

ABTOp, Ha3BaHWE, MECTO W3JIaHMSI, TOJT
W3/1aHUs], KOJIMYECTBO CTPAHUIL

Ccpuika Ha yueOHoe uznanue B ObC

OcHOBHAsA

I'pabdosckmii, P.M. Kypc ¢usuku: ydeOHOE
nocobue st By3oB / P.M. I'paGoBckmii. — 13-¢
u3a., crep. —Cankr-IlerepOypr: Jlanp, 2022. —
608 c. —ISBN 978-5-8114-9073-8. — TekcrT:
3JICKTPOHHBIN //J1aHb: 3JIEKTPOHHO-
OubnMoTeyHas CUCTEMa.

https://e.lanbook.com/book/184052

Cagenbes, 1. B. COopHUK BOIIPOCOB | 33124 10
o0mieit ¢usuke: yueOHOe mocodue s By30B /
H. B. CaBenbeB. — 10-¢ u3na., crep. — CaHKT-
[TerepOypr: Jlansb, 2022. — 292 c. —ISBN 978-5-
8114-9199-5. — Tekcr : snexTpoHHbI // JIanb :
JICKTPOHHO-OMOIMOTEYHASI CUCTEMA

https://e.lanbook.com/book/187820

HOHOHHHTCHBH&H

AxcenoBa, E.H. O6mas ¢pusuka. Mexanuka (T1aBbl
Kypca): yueOH. moco6. [ DNeKTpoHHbIN pecypc]| /
E.H. AxcenoBa. — 2-e u3., ucnp. — CaHKT-
[TerepOypr: Jlans, 2018. — 128 c.

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

AxkcenoBa, E.H. O6mas ¢puznka. Konebanus n
BOJTHBI(TJIaBEI Kypca): yueOH. mocod.
[DnexTponnsIit pecypc] / E.H. Akcenosa. — 2-¢
u3g., uctp. — Cankr-llerepOypr: Jlans, 2018. —72 c.

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

AxcenoBa, E.H. O6mas ¢pusuka. TepmoaunHamMuKa u
MoJIeKyJIsIpHas Qu3uka(riaaBsl Kypca): yIeOH.
noco0. [DnekTpoHHsIi pecypc] / E.H. Akcenosa.
— 2-¢ u3n., ucnp. — Cankr-IlerepOypr: Jlans, 2018.
—72c.

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

Axkcenona, E.H. O6mmas ¢u3nka. DJIeKTpUIECTBO U
Mar"eTusM (TJaBbl Kypca): y4eOH. moco0.
[OnexTpoHHBI pecypc] / E.H. Akcenosa. — 2-¢
u3., uctp. — Cankr-IlerepOypr: Jlanb, 2018. — 112
C.

http://e.lanbook.com/book/103059

Axcenosa, E.H. O6mas ¢pusmnka. Ontuka(riaaBbl
Kypca): yue6H. moco0. [ DNeKTpoHHbIN pecypc] /
E.H. AxcenoBa. — 2-e u3., ucnp. — CaHKT-
[TerepOypr: Jlans, 2018. —76 c.

http://e.lanbook.com/book/103057

6.3 IlepeyeHb 3JIeKTPOHHBIX 00pa30BaTe/IbHBIX PeCypcoB

Ne
n/
n

JJ1eKTPOHHBII 00pa30BaTeIbLHBII Hoctyn B JOP (ceTh UHTEpHET, T0KANBbHAS CETh,
pecype¢ aBTOPU30BAHHbLIN/CBOOOIHBII 10CTYN

ukn BueoseKkmii o hu3mKe

1

dusunyeckas KapTUHa MUpa https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-

mira.html

IMpumenenne  mepBoro  Hagana | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOJMHAMMKY K H30IPOLIECCAM primienieniie-piervogho-nachala-tiermodinamiki-k-

izoprotsiessam

PagnoaxtuBHOCTE. Monenu atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
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radioaktivnost-modieli-atomov

4 | Toctmwkenus Poccuu B mokopenuu | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KOCMOcCa kosmosa

S | OcHOBHBIE dopmyisl | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
1 METOINYECKHE peKOMeHAINH metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-

[0 pelIeHHI0  3amad  Ha ocHosel | ermodinamiki

TCPMOIUMHAMHKHA
6 | Crpoenue aromHoro siapa. SAnepusie | https://videouroki.net/blog/stroenie-atomnogo-yadra-
CHJIBI yadernye-sily.html

7 | Ckopocts mpu mpsimonmHeiriHoM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PAaBHOYCKOPEHHOM JIBUKEHHH Tesla ravnouskorennom-dvizhenii-tela

8 | ®usnueckue BennunHbl. 3mepenwue | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
pusnyecknx BelnUuMH. TOYHOCTH fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy

U IOTPEIHOCTh U3MEPEHUN

9 | CBoGOIHBIE v BeIHYKAeHHble | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
KOJICOAHUS kolebaniya

10 | Kunervika v HaMUKa MaTepUaIbHOM http://botaniks.ru/videourokfizikal.
TOYKH

11 | OcnHoBHOE ypaBHEHHE muHamuky | http://botaniks.ru/videourokfizikall
BpAIATEIILHOTO JIBIDKEHHS

12 | I'mpocraryka ¥ a3pocTaTrKa http://botaniks.ru/videourokfizikal?

13 | CrenmansHast Teopyst oTHocuTensHOcTH | http://botaniks.ru/videourokfizikal4

14 | Vimmynee w1 sHeprust B pelsiTUBHCICKOM | http://botaniks.ru/videourokfizikal6
MEXaHHKEe

6.4 CoBpemeHnHble npodeccuoHANTbHbIE 0a3bl JAHHBIX, HHPOPMAIMOHHbIE CTIPABOYHbIE CHCTEMBI
U JIMIEH3UOHHOE MPOTrPaMMHoe odecrneyeHmne

CoBpeMeHHbIEe TPO(ecCHOHANTbHbIE 0a3bI JaHHBIX

https://rosstat.gov.ru/— ®enepanbHas ciryk0a rocyapcTBEHHON CTATUCTUKH.

https://cyberleninka.ru/— nay4Has 31exTpoHHas OnbnnoTeka oTkpbiToro gocrymna (Open Access).

http://link.springer.com/— mojHOTEKCTOBas  KoJulekiusi (0a3a JaHHBIX) DJICKTPOHHBIX  KHUT
u3aarenbcTBa Springer Nature.

http://fcior.edu.ru/— @emepanbHbIH EHTP HHPOPMAITHOHHO-00PA30BATENBLHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do—  MexayHapoanast ~ WHOOpPMAIMOHHAsE ~ CHCTEMa IO
CEJIbCKOXO3SICTBEHHBIM HAyKaM M TEXHOJIOTHSAM.

http://window.edu.ru/~ WudopmamnmonHas cucrema «EamHOE OKHO I0CTyma K 0Opa3oBaTelbHBIM
pecypcamy

NupopmanuoHHbIE CIPABOYHbIE CUCTEMBI

1.Mudopmarmonno-cripaBounas cucrema «I'apant». — URL: https://www.garant.ru/

2 NudopmaronHo-crpaBounas cucrema «Kouncynbrant [Iroc». — URL: http://www.consultant.ru/

JIuleH3n0HHOE MPOrpaMMHOe o0ecrevyeHue

Microsoft Office (Access, Excel, PowerPoint, Word u T. 1),

OpenOffice, Jltonuke (OecruiaTHoe MporpaMMHOE 00ECIICUeHUE ITUPOKOTO Kilacca),

cHCTeMa JUCTAaHIIMOHHOTO 00y4yenus Moodle (www.edu.rgazu.ru),

Bebunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupamnomnuc), nporpaMMHOe o0ecrieueHIe
3JIEKTPOHHOTO pecypca caiira, Bkmodas DbC AgriLib u Bugeokanan PT'A3V (http://www.youtube.com/rgazu),

aHTHBUpYCHOe mporpamMHoe obecrieuenue Dr. WEB Desktop Security Suite.

6.5 Ilepeyens yueOHbIX ayIUTOPHA, 000PYT10BAHUS U TEXHUYECKHX CPEICTB 00y4eHHs
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HanmenoBaHnue

IIpeqnasnaveHue Ilepeyens
KopImyca,
noMeeHust 00opynoBaHu4 (B T.4. BUPTYaJbHbIE AHAJIOTH) H
Ne momemenust
(aynuTopumn) TEeXHHYECKHUX CPeJACTB 00y4eHuUst
(aynuropum)
st 3aHATHI Y4eOHbIit Hocka menoBas,npoekrop SANYOPLC-XW250, sxpan

JICKIIMOHHOT'O THUIIa

nabopaToOpHBIN KOPITYC
Ne 203, 205, 401,403

HacTeHHbIi pyiaonHbii SIMSCREEN

Jnst TabopaTopHBIX
3aHATAN

Y4eOHbIit
1ab0opaTOPHBINA KOPITYC
Ne 208, Ne210

JlabopaTtopHbie YCTaHOBKU: «3yueHue Lenu
MEPEeMEHHOr0 TOKay»; «OmpeeseHue TOPU30HTATBHOM
COCTaBIIAIOIIEH BEKTOpPAa MHIAYKIMHM MAarHUTHOTO OIS
3emin»; «OmnpeaencHue OTHOIICHHS TEIUIOEMKOCTEH
Cp/Cv Bo31yxa MeTOA.aAna0daTHIeCKOTO PacIIupEeHUs»;
«V3y4yenne BpamaressHOTO JIBIKSHUS TBEPIOTO Tea U
onpeneneHHe  MOMEHTa

HHCpUIHU MaxOBHKa»,

«M3yuenne cBOOOIHBIX  KoyIeOaHUIl  MPYKUHHOTO

MasiTHUKa»; «V3MepeHue Temmeparypbl TEPMONapoi»;
«Omnpenenenue

NHAYKTUBHOCTU KaTYIIKN»,

yroy
BpallleHUs] IUIOCKOCTH TNoJsipuzanum»; «Omnpenenenue

«OnpeneneHye KOHLIEHTpAllMM  caxapa IO
OCBEIICHHOCTH IOBEPXHOCTU C IOMOIIBIO CEJICHOBOI'O
¢dorosnemenTa»; «l'pagynpoBka MOHOXpomaropa U

OIpeACICHUEC JJINH BOJIH CIICKTpa rasa»

Jns 3anaruii YueOHsblit Jlocka MenoBast,IepCOHAIBHBIE KOMIIBIOTEPHI
IPyHIOBBIX nabopaTopHBIN KOPITYC
KOHCYJIbTAIINH, Ne 201,203, 205,

MIPOMEKYTOUHOMN 217,401,403

aTTecTaluu

Hns YueOHbli IIepconasbHBIE KOMIIBIOTEPHI
CaMOCTOSTENbHOM | 1A00paTOPHBIii KOpItyC
paGoThI Ne 217, 412, 508
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DEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXX/JIEHUE BBICIIET'O OBPA3SOBAHMA
MUHUCTEPCTBA CEJIBCKOI'O XO3541MCTBA POCCUMCKOU OEJJEPALINN

«POCCHMICKMM TOCYJAPCTBEHHBIN YHUBEPCUTET HAPOJJHOI'O XO3SMCTBA
WMEHHU B.1A. BEPHAJICKOI'O»

(YuuBepcurter BepHaackoro)

DoH/1 OLIEHOYHBIX CPEACTB JIJIsA MPOBeAeHHs TEKYIIero KOHTPOJISI M IPOMEKYTOYHOI
aTrecranuu odyuarumuxcs no gucuuminne @U3nKa

Hanpagnenune noarorosku 35.03.06 ArponHkeHepus

Hamnpasnennocts(mpoduis) nporpaMMbl DJIEKTPOTEXHOIOTUH, JIEKTPOOOOPYI0BAHUE
U DJICKTPOCHA0KEHUE B arPONPOMBIIIIEHHOM KOMILIEKCE

KBanudukauus bakanasp

®opma o0ydeHUs OUYHAS, 3204YHAS

bamammxa 2024 r.
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1.0nucanue nokasarteJieil 1 KpuTepyeB OLCHUBAHUSA IJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUsI 110 Y4eOHOH TUCIUIINHE

Komnerenunus Nuauxarop HaumenoBanue
chopMupoBaHHOCTH YpoBeHb ocBOeHHSA™ IInanupyemsle pe3ybTaTbl 00y4eHHs OLIEHOYHOI'0
KOMIIeTeH NI cpeacTnBa
OIIK-3. CnoocobeH | 3HaTh 3HATh: MUHUMAJILHO JIOMYCTUMBIA  ypoBeHb | Oryer mo nab. pabote
HpUMEHSATh (3):dbyHnameHTaNBHBIC 3HAHWH, TOMYIIIEHO MHOTO HETPYOBIX OMNOOK CobecenoBanue
COOTBETCTBYIOIIHI 3aKOHBI (PU3HUKH, B T.4. YMeTb:IPOAEMOHCTPUPOBAHBl OCHOBHbIE yMeHUs, | Tect
dusnKO- ¢du3nUecKue OCHOBBI Ioporossiii pelieHsl  TUHOBBIE 3agaud ¢ HerpyObivu | KoHTposbHas paGorta
MATEMATHIECKILit MEXaHHUKH; MOJICKYIISIPHYIO (Y XOBIETBOPHTELHO) omMOKaMy, BBHINOJHEHBI BCE 3aJaHus, HO He B | Pedepar
(U3MKY ¥ TEPMOIMHAMUKY, MTOJTHOM 00BeMe
arnmapar, METOBI . .
3JIEKTPUYECTBO U MarHETHU3M, BJIa/IeTh: UMEETCS MUHUMAIBHBIN HA0Op HaBBIKOB
aHajmsa Y| omruky, atoMHyI0 1 JUISL PEIlieHUs] CTaHJapTHBIX 3a7ad ¢ HEKOTOPBIMU
MOJCTAPOBAHMA, AEPHYIO (PUBHKY; TEOPHUIO U HeI0YeTaMH
TEOPETHIECKOTO U | MeTO/IbI AKCIIEPUMEHTAIBHBIX 3HaeT TBepAO:ypOBeHb 3HaHUI B oObeme, | Ortuer mo nabd. pabdore
9KCIICPUMCHTAIBHOTO | pccneqoBaHui. COOTBETCTBYIOIIEM  IporpamMMe  moAarotoBkd, | CobecenoBanue
UcciIenoBaHusa  IpH | Ymersb (Y): UCHIONIB30BATH JOMYIIECHO HECKOJIBKO HErpyOBIX OMMO0OK Tecr
pEIICHUH ¢bu3nuecKue 3aKOHbI IS YMeer yBepeHHO:nmpoJeMOHCTpHpoBaHbl  Bce | KonTponbHas pabota
npoeCCHOHANBHBIX | PCLICHHS 3a/a4 B ) TpoBuHyTHIi OCHOBHbIE YMEHMs, peIlIEHbl BCE OCHOBHBIC 3a1aun | Pedepat
3a1a4. npodeccuoHaNbHON (xopowo) C HerpyObIMH OmIMOKamMH, BBIIOJHEHBI BCE
JeSITeIbHOCTH; IPOBOIUTH 3aJaHds B MOJHOM 0OBeMe, HO HEKOTOpBIE C
JKCIEPUMEHTAIbHBIE HEI0YeTaMH.
UCCIIEI0OBAHUSL. Baapgeer YBEPEeHHO:IIPOIEMOHCTPUPOBAHBI
Baagers (B): MeTonamu 0a30Bble HABBIKM IPU PEIICHUH CTaHAapPTHHIX
peLIeHNs MHKEHEPHBIX 3aJa4 C HEKOTOPHIMHU HEAOUETaMHU
3a71a4; METO/IaMi 06paboTKH Hmeer chopmupoBasmeecs cucreMatuueckne | Order 1o yab. padorte
9KCIEPHMEHTAIBHBIX 3HAHUSA: YPOBEHb 3HAHUH B 00BbEME, CobecenoBanue
UCCIIeIOBaHUM. COOTBETCTBYIOILIEM IIPOrpaMMe IOATOTOBKH, 0€3 Tecr
OIINOOK. KonTponbsnas padora
Hmeert chopmupoBaBieecs cucreMaTuueckoe | Pedepar
. yMeHHe:IIPOAEMOHCTPUPOBAHBI BCE OCHOBHBIE
Bricoxmuit YMEHHSL,PEIIEHBI BCE OCHOBHBIE 3a/1a4H C
(oTJIM4HO)

OTIEIIbHBIMU HECYIIECTBEHHBIMU
HEJI0YETaMU, BBIIIOJIHEHBI BCE 3aJIaHUS B
MTOJTHOM 00BEME.

ITokazan copmupoBaBieecs
CHCTEMAaTHUYECKOe
BJIaJIeHHe:[IPOIEMOHCTPUPOBAHbI HABBIKU NIPU
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1 HEAOYCTOB.

pelIeHNH HEeCTaHIapTHBIX 3aj1a4 6e3 OmuooK

2. Onucanue MIKaJj OleHUBAHUSA

2.1. llikana oueHMBaHNUS HA ITale TeKYLIEro KOHTPOJIsi

dopMa TeKyIIero OTtcyTcTBUE YCBOEHUS IToporosslii ITponBunyThIi (X0opowo) | Bricokuil (0TIMYHO)
KOHTPOJIS (HUKe TOPOrOBOTO0) (YIOBIETBOPUTEIIHHO)
Brmonnenue He BBINTOJHEHA HIIU BCE Pemeno 6omnee 50% 3amanus, HO Pemeno 6onee 70% 3aaanus, | BCe 3aJaHUs PEUICHBI 0€3
MPaKTHYECKOTO 3aJaHUs 3a/1aHMs PEIICHBI menee 70% HO €CTh OLIHOKH ouImoboK
HETPaBUIILHO
CobecenoBanue B orBerax OTBETHI OTPaXKAIOT B LEIOM Henocrarouno nonxnoe AKTHUBHOE y4yacTHe B
00HapyKUBAIOTCS MMOHUMaHHUE U3y4yaeMOt TeMBI, PacKpbITHE HEKOTOPBIX 00CyXJIeHIH Tpo0IIeM,

CYILECTBEHHBIE TTPOOEITHI B
3HAHMSAX OCHOBHBIX
MOJIOKEHUH YUeOHOH
JUCLIMIUIMHEL, OOJIbIIIast
94acTh MaTepuaia He
YCBOEHA, UIMEET MECTO
MACCUBHOCTH Ha CEMUHapax

3HaHUE COJEPKAHUSI OCHOBHBIX
KaTeropuil ¥ MOHITUH, JTUILIb
3HaKOMCTBO C JIEKIIHOHHBIM
MaTepraioM U peKOMEHI0OBaHHOM
OCHOBHOM JIUTEPATYPOU

BOIIPOCOB TEMBI,

JIOIy CKaroTCA
HE3HAUUTEIHHBIC
HETOYHOCTH B
(hopMyIIMpOBKe
SKOHOMUYECKUX KaTETOpUii
U MIOHSITUM, MEHBIIIAsI
aKTUBHOCTb Ha CEMUHApaXx,
HETOJIHOE 3HAHHE
PEKOMEHIOBAaHHOU
00s13aTeTHbHON U
JIOTIOJTHUTEIBHOU
JIUTEPATYPHI

BBIHECEHHEIX 110 TEMATHKE
3aHATHS, CAMOCTOSITEIIFHOCTE
aHaJIU3a U CYKICHUM,
cBOOOHOE BIAZCHIE
MaTepHaoM, MOJHbBIC U
aprMeHTHpOBaHHLIC OTBCTHI
Ha BOHpOCBI, y‘IaCTI/Ie B
JICKYCCHSIX, TBEPJOE 3HAHUE
JICKIIMOHHOTO MaTepHara,
00s13aTeNBHON U
PEKOMEHTI0BAaHHOM
IIOIIOJIHUTEIHHOMN
JIUTEPATYPHI

BrinosiHeHNE KOHTPOJIBHOU
paboTHI

HEC BBIIIOJIHCHA UJIN BCC
3alaHrs PCHICHBI

Pemeno 6onee 50% 3amanwsi, HO
Mmenee 70%

Pemreno 6onee 70% 3amanus,
HO €CTh OIINOKH

BCE 3aJIaHUS PEIICHEI 06€3
OIIHOOK

HENpPaBUJIEHO
Brimonnenue tectoB 9 u1 meHee 10-13 14-17 18 u Gonee
(mpaBuIBHBIX OTBETOB 13 20
BOIIPOCOB)
Pegepat Menee 51% 51-79% 80-90% 91% u bosee
Pedepar ne nHanmcan mm [IpoGiiema packpsita He momHOCTHIO, | IIpobnema packpsiTa [Ipu packpsITHH TPOOITEMBI

P PACKPBITHH MTPOOIEMBI
OoOHapyXHBaeT HE
COOTBETCTBHE COJIEPKaHUS

OTCYTCTBYET aBTOPCKAs IMO3UIUS U
CaMOCTOSTEILHOCTh CYXKICHUH.
Co0mroneHs! TpeboBaHUS K

ITOJTHOCTEIO, OJTHAKO
OTCYTCTBYET aBTOPCKas
no3urnysi. CoOro e Hbl

oOHapyXHBaeT
CaMOCTOSITEIbHOCTh B
[IOCTaHOBKE MPOOJIEeMBI,
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TeMe U 1iaHy pedepara,
HE3HAHWE OCHOBHBIX
TTOHATHH TIPOOIEMEL.

0o OopMIICHHIO.

TpeGoBaHUs K OOPMIICHHIO.
I'pamoTHas peusb.

HaJIMYHe aBTOPCKOI
MTO3UIINY,
CaMOCTOSITEITbHOCTD
cyxnaenuii. [Ipobnema
packphITa moaHocThI0. Cpenu
JIUTEPATYPHBIX HCTOYHUKOB
HUMEIOTCS HOBEHIINE paboTHI.
CobroieHs! TpeOOBaHUS K
odopmienuto. ' pamoTHas
peub.

2.2 llIkaJjia oeHHBAHMS HA TANe MPOMEKYTOYHON aTTecTainu (IK3aMeH)

®opma
MIPOMEXKYTOUHOM
aTTecTaluu

OTCcyTCTBUE YCBOCHHUSA
(HPDKE TIOPOTOBOTO)

IToporoBsiii (YAOBIETBOPUTEIHHO)

[IponBuHyTHIH (XOpOI1I0)

Bricokwuii (0TaM4HO)

BrimojineHre UTOTMOBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u 6oJitee
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3. TunoBbie KOHTPOJIbHBbIE 32]aHUS UJIM HHbIE MAaTEePUaJIbl, HEOOX0AMMbIe [IJIsl OLIEHKH 3HAHM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3yIIHNX 3TaNbl (HOPMHUPOBAHUSA
KOMIIeTEeHIIMI B Ipoiecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

®OH/I OHEHOYHbIX CPEACTB UIAA TEKYIIEI'O KOHTPOJIA

HNPUMEPHAS TEMATHUKA JIABOPATOPHBIX PABOT:
Omnpenenenne koddduimenTta BI3KOCTH KUAKOCTH MeTooM CTokca.
N3yueHne cBOOOAHBIX KOJICOAHUH PYKUHHOTO MasSTHUKA.
3. Omnpenenenue otHouieHus TerioeMkoct Cp/Cv MeTo10M aarnadaTuiecKoro
pacIIupeHus..
M3yueHue nenu nepeMeHHOr0TOKa.
OrmpezierneHre OCBEIICHHOCTH OBEPXHOCTHU C TIOMOIBIO CEJICHOBOTO (POTOIIEMEHTA.
['pagyrpoBKa MOHOXPOMATOpA U ONPEJIeNICHUE AJIMH BOJIH CIEKTpa rasa.

N

(SR

IIpumMepHBbIe BONPOCHI /Il MOATOTOBKH K c00eCceJ0BAHMIO JJI5l TEKYIIEro KOHTPOJIs
Mo JUCIHHILINHE «DH3HKa»

Mexanuka. Kosiebanusi BOJITHbI

1. Mexanuueckoe npmxenue. Cucrema orduera. MarepuanbHas Touka. [lyTe u nepemenienue.
CxopocTts U yckopeHue. AOCOMOTHO TBepaoe Teno. [locTymarenbHOe W BpaliaTebHOE JIBHXKCHHS
abCoMIOTHO TBEPIOTO TETA.

2. PaBHOMEpHOE U PaBHONIEPEMEHHOE JIBHXKCHHS M BEJIMUUHBI UX XapaKTePU3YIOIIHE.

3. CKOpOCTh M YCKOpPEHHUE MPU KPUBOJMHEWHOM JBWKEHHH. HopManbHOE M TaHreHIMaIbHOE
YCKOpPEHUS.

4. KuHemaTuKka BpalaTeIbHOTO ABUKEHHUSA. YTJIOBBIE CKOPOCTb M YCKOPEHHE M HUX CBS3b
JMHEHHBIMU CKOPOCTBIO M YyCKOpeHHeM. YacTora u nepuo/ oOpaleHusl.

5. DneMeHTbl KHHEMAaTUKHU BPALATEIbHOTO JBW)KECHHS. YTJIOBBIE CKOPOCTh U YCKOPEHHE, UX
CBSI3b C JIMHEMHBIMHU CKOPOCTSMHU U YCKOPEHHUSIMH BpalllatoIlerocs Teia.

6. [1epBbiii 3ak0H Hhl0TOHA — 3aKOH MHEpIMH. MHepLMalbHbIE CUCTEMBI OTCUETA.

7. BzaummonerictBue ten. Macca, cuna. Bropoi 3akon Herotona. Cuia kak TpoOW3BOIHAS
HMITYJIbCa.

8. Tperuit 3akoH HeroToHa. 3aKoH coxpaHeHUs UMIyJibca. [I[puMepsl ero moaTBepKIaroIIne.
PeakTuBHas cuna.

9. 3aKkoH BCEMHpHOTO TATOTEHHs. ['paBUTallMOHHAs NOCTOSHHAs. ['paBUTAallMOHHOE IIOJIE.
VYckopenue cBoOonHoro mnajeHus. [IBukeHue Ten y mnoBepxHocTd 3emud. llepBas kocmuuecKast
CKOPOCTb.

10. Cuibl ynpyrocTy u TpEHUsl.

11. DHeprus Kak yHUBEpcadbHas Mepa Pa3IUYHBIX (OPM ABMKEHUS U B3AUMOACHCTBHUSI.

12. PaboTa nOCTOSIHHOM CHJIBI HAa IPSIMOJIMHEIHOM MY TH.

13. PabGora nepemMeHHOM crilbl. MOIIHOCTb.

14. Kunernueckast 3HEprusi MEXaHUYECKOM CUCTEMBI U €€ CBSI3b C padOTOM BHEIIHUX M BHYTPEHHUX
CHJI, IPUJIOKEHHBIX K CUCTEME.

15. Tlome xak ¢opma MaTepuu, OCYIIECTBISIONIAsS CHUJIOBOE B3aUMOJCHCTBHE MEXKIY
yacTullaMu BemiecTBa. KoHcepBaTuBHBIE CHibl. Pa0oTa KOHCEpBATMBHBIX CHJI U €€ CBSI3b C
M3MEHEHUEM MTOTEHITUATHHON SHEPTHH.

16. [loTeHunanpHas 3HEPrusi MaTepUAIbHOM TOYKM BO BHEIIHEM CHUJIOBOM IOJIE€ U €€ CBS3b C
CHUJION, IEMCTBYIONIEH Ha MAaTEPUAIIBHYIO TOUKY.

17. Tlone uentpanpHbix cuil. Pabora B mone TsaroreHus. [loTeHImManbHas >HEpPTUs B TOJE
TATOTEHUS 3EMITH.

18. TloreHuanbpHas SHEPTUS YIPYTo 1e(hOPMUPOBAHHOTO TeEla.

19. 3akoH coxpaHEHHUs] MEXaHWYECKOW dHepruu. Jluccumnaius SHepruu. 3aKOH COXpaHEHUS U
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MIPEBPALICHUS SHEPTUU KaK MPOSIBICHNE HEYHUUTOKUMOCTH MaTEPUU U €€ IBUKEHUSI.

20. [IpumeHeHre 3aKOHOB COXPAHEHHSI K CTOJIKHOBEHHIO YIIPYTHX U HEYIPYTHX Tell.

21. BpamarenbHoe ABWXKEHUE aOCONIOTHO TBEpAOro Tejda. MOMEHT UHEpIUH Teja
OTHOCUTENbHO HenoJBWKHON ocu. Teopema Ilrteiinepa. MomeHT cuibl. OCHOBHOE ypaBHEHHUE
JUHAMHKYU BPalaTeIbHOTO JIBHKEHUS.

22. MomeHT wuMIylnbca. 3aKOH COXpPAaHEHHWS MOMEHTAa HUMIIyJbCa M MPUMEPHI €ro
MOATBEP K IAIOIIHE.

23. KuHernueckast aHeprus Bpaiuaronuierocs tejaa. Kunetnueckas sHeprus KaTAerocs renia.

24, OOmme CBOMCTBA XHUIKOCTH M Ta3a. YpaBHECHUE DPABHOBECUS W JBMIKEHUS JKUIKOCTH.
Wneanpuas xxuakocts. ['mapocratuka Hec:kumaemMon >xuakoctd. CTallmoHapHOE TEUEHUE UJ1eaTbHOM
KUJIKOCTH. Y paBHEeHUE bepHym.

25. Bs3kag xuakoctb. Cuiibl BHyTpeHHEro TpeHus. CTallMOHApHOE TEUEHUE BSI3KOM KUIAKOCTH.
®opmyna Ilyazeitna. Popmyna Crokca. ['mapoauHamuueckass HEYyCTOMYMBOCTH. [loHstue o
TypOyJICHTHOCTH.

26. UneanbHo yrpyroe Teno. Ynpyrue aehopManui U HanpspkeHus. 3akoH ['yka. Pactskenue
u cxatue crepkueit. [Inactuyeckue nedopmaruu. Ipeaen npoyHocTH.

27. KoneGanusi. 'apmonnyeckue kosneOanus. OCHOBHBIE XapaKTEPUCTUKH KOJIeOATEIbHOTO
JIBYOKCHHSI: aMIUTHTYa, da3a, 4acToTa, Meprojl. Y paBHEHHE TapMOHHYECKHUX KoJjiebanuii. CKOpOCTh U
YCKOpPEHUE MpH KOJIeOaTeIbHOM JIBH)KEHUU.

28. Kunerndeckas, TOTCHIIMATIbHAS U TTOJIHAS YHEPTHSI TAPMOHUYIECKOTO KOJICOaHNSI.

29. Cunbl, BbI3BIBAIONIME TapMoHUYeckue KojeOanusa. [lpyxunHblil, dusnueckuii u
MaTeMaTHYeCKU MassTHUKU. POpMyJibl IEPUOJOB KOJIEOaHUN MasSTHUKOB.

30. Cnoxenue koaebaHU OJTHOTO HAMPABJICHHSI C MAJIO OTIUYAIOIIMMUCS YaCTOTAMH.

31. Cnoxxenue B3aUMHO-TIEPIICHIUKYJISIPHBIX KOJIEOAHUH C OJWHAKOBBIMH (azamu U (a3amu,
OTJINYAIOIIIUMUCS Ha 7/2.

32. 3aryxatonue konebanus. JuddepeHnmanbHoe ypaBHCHHE 3aTyXalOMUX KOJICOAHHUA U €To
peuienue. JlorapupmMudeckuii 1eKpeMEeHT 3aTyXaHHUs.

33. Bomyxaennsie xonebanus. [uddepeHnnanbHoe ypaBHEHHE BBIHYXICHHBIX KOJICOAHUH.
Pe3onanc.

34. BonHOBEIE mporiecchl. Mexann3M 00pa3oBaHusl BOJHBI B ynpyroit cpene. IlpomonsHbie U
MOTIepeYHbIE BOJIHBI. YpaBHEHHE Oeryiiedl BoJHBI. J[TMHA BOJNHBI M BOJHOBOE 4YHclo. BomHoBOe
ypaBHeHue. Pa3oBasi CKOPOCTh. JHEPTHs BOJHBI. BekTop YMmoBa.

MouJexyasipHas GpU3UKa U TePpMOAUHAMHUKA
1. M3omporeccel 1 3aKOHOMEPHOCTH UX MpoTeKaHHs. AOCOIIOTHas TeMIepaTypHas IIKaia.
VYpaBuenue Knanelipona—MeHieneeBa.
2. UneanpHplii ra3. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHUYECKON TEOPUH HICAIBHBIX
ra3oB.

3. 3akoH MakcBena Ui paclpeneaceHuss MOJIEKYJ HAEAIbHOTO ra3a 10 CKOPOCTSAM M SHEPTUAM
TeIioBoro JBwxkeHus. CpeaHee 4YMCIO CTOJIKHOBEHHH W CpeAHsisl JUIMHA CBOOOJIHOrO Ipobera
Monekys. OddexTuBHbli auamerp Mosiekynbl. CpenHss apudmernyeckas, CpeIHEKBaJpaTHUYHas U
Haun0oJee BepoATHAs! CKOPOCTH MOJIEKYJI Ta3a.

4. bapomerpuueckast ¢opmyina. 3akoH boribliMaHa Ui pacnpeneneHus 4acTUI[ BO BHEIIHEM
MOTEHIIMAJIBLHOM IIOJIE.

5. SIBneHus nepeHoca B TEPMOJMHAMUYECKH HEPABHOBECHBIX CUCTEMAX.

6. Audodysus. Koapduument quddysuu. uddysus B mpupoie u TEXHUKE.

7. TernonpoBOIHOCTh. Y paBHEHHUE TEIUIONPOBOAHOCTH. KoapuiimeHT TernnonpoBoaHOCTH.

8. Buytpennee Tpenue (Ba3kocth). Cuiia BHYTpeHHETo TpeHus. Junamuueckuil Ko3QppuireHt
BSA3KOCTH. DKCIIEPUMEHTAILHOE OTpeieieHue KO UIIMEHTa BI3KOCTH.

9. Yucno creneHeil cBOOOJbI MOJIEKYJbl. 3aKOH PAaBHOMEPHOI'O paclpeAesieHusl IHEPruu 10
CTENEHSAM CBOOOJBI MOJIEKYJIBl. DHEprusi OJHOH MOJEKYJbl, MOJS M TNPOU3BOJBHON Macchl rasa.
BryTpeHHss SHEeprus uAeaIbHOIO rasa.

19



10. PaGoTa rasa npu n3meHeHuu ero oobema. Pabora rasa nmpu nzomporeccax.

11. KonuyecTBo TEmIOThL. TENI0eMKOCTb.

12. TlepBoe Hayaao TEPMOJAMHAMHKHA W €r0 NPHUMEHEHHE K H30mpoleccaM. AauadaTHBIA
npouecc. Ypapaenus Ilyaccona. Pabora raza mpu agumabatHom mporiecce. TermmnoeMKocTh H1eaTbHOro
rasa kaxk (pyHKIus nporecca. YpapHenue P.Maiiepa.

13. Tepmomunammueckuii mporecc. OOpatumbie W HeoOpaTHMble mpouecchl. Kpyrosoi
npouecc. Hukn Kapno u ero KII/1. Bropoe Hayano TepMoIMHAMUKH.

14. Peanbubie ra3sl. YpaBHeHue Ban-gep-Baannca. CpaBuHenue uzorepm Ban-pep-Baanbca c
sKcnepuMeHTanbHbIMU. Kputnueckoe coctosinne. CxxmKkeHue rasa.

15. CsaoiictBa xuakocteil. IloBepxHOocTHOE HaTsDKeHHE. 3aBHCUMOCTh Ko3(dduimenrta
MMOBEPXHOCTHOTO HATSDKEHUs OT Temmeparypbl. [loBepXHOCTHO-aKTHBHBIE BellecTBa. CMaduBaHUE.
JlaBjieHrEe 1IOJI UICKPUBIIEHHOM MOBEPXHOCTHIO KuAKOCTU. KanumispHsle siBiaeHus. Boicota nmoausaTus
KHUJKOCTU B KalUJUISIpax.

DJ1eKTPUYECTBO

1. 3akoH coxpaHEHHUs 3JCKTPUUECKOTo 3apsia. BzaumopelicTBHUe SIEKTPUUYECKUX 3apsiioB.
3aKoH KyJIOHA.

2. Dnektpocratnyeckoe none. Ero HampspkeHHOCTh W MHAYKIMS. [IOTOK HampsyKeHHOCTH U
unayknuu. Teopema Octporpanackoro—Iaycca.

3. Pacuer anekTpocTaTuyecKuX Mojiei MeTo1oM cynepnosuuuu. [lone nunons.

4. Teopema Octporpajackoro-I'aycca M ee NpPUMEHEHHE K pACyeTy I0Jisi PaBHOMEPHO
3apsHKEHHONW OECKOHEYHOM MIIOCKOCTHU U ABYX MapajlieIbHbIX PABHOMEPHO 3apsHKEHHBIX O€CKOHEUHBIX
IIJIOCKOCTEM.

5. Teopema Octporpaackoro-I'aycca u ee mprUMEHEHHE K pacueTy IMoJisl 3aps>KeHHOM MpsSMOit
0ECKOHEYHO! HUTH.

6. Teopema Octporpaackoro-I'aycca u ee mpuMeHEHHUE K pacyeTy MoJjs 3apsKeHHOTO mapa.

7. Pabora mepemerneHus 3apsaa B JICKTPUYSCKOM mosie. [[oTeHmman 3JIeKTpoCcTaTuIecKoro
nonia. PasHocTe moteHnuanoB. HampsykeHHOCTh Kak TpaJMeHT MOTEHLHWana. DKBUIIOTCHIIMATIbHBIC
noBepxHocTu. [loTeHuan noss cucTemMsl 3apsiioB.

8. Llupkynsius BEKTOpa HAIPSHKEHHOCTH AJIEKTPOCTATUYECKOTO MOJIS.

9. Dnextpuueckoe noiie B BeuiecTse. CBOOOIHBIE U CBA3aHHbBIE 3apsSAAbl B TUAIEKTpUKaxX. THUITbI
OUDJIEKTPUKOB.  OJIEKTPOHHAsT M OpUEHTalMOHHas  moispusanus.  [lonsapu3oBaHHOCTS.
JysnexkTpruueckasi BOCIPUUMYHUBOCTb. JJEKTpUYecKoe cMmelleHue. JIusnekTpuueckasi IpoOHUIaeMOCTh
cpelpl. OIJIEKTPUYECKOE CMeElleHue. BpruncieHne HanpsykEHHOCTH TMONsI B TUAJIEKTPUKE.
CerHeTosIeKTpUKU. DIEKTPETHI.

10. IlpoBomHuKM B 3ieKTpocTaTMueckoM mose. Ilose BHyTpM NpOBOAHMKA My €TI0
oBepxXHOCTU. Pacnpenenenue 3apsi10B B IPOBOJAHUKE.

11. DAeKTpOEMKOCTh YEAUHEHHOTIO TPOBOAHUKA. DJIEKTPUYECKAs EMKOCTh YEAUHEHHOIO 11apa.
DHeprus 3apsKEHHOT0 YEIUHEHHOTO TPOBOHHKA.

12. BsaumHas emKocTh JBYX MHpoBOAHMKOB. KonneHcartopel. EmkocTe KoHIEHcaTopa.
[TocnenoBarenbHOEe M THapajuleIbHOE COEIUMHEHHUS KOHJEHCATOPOB. DHEPrusi IMojsl KOHIEHCATopa.
DHeprus 3MeKTpocTaTuyecKoro noist. O6beMHast IIIOTHOCTh SHEPTHH.

13. TIocTOSIHHBIN 2JEKTPUUYECKUN TOK, YCIOBHE €ro cyiiectBoBanusa. Cuia U MIOTHOCTh TOKA.
ONEKTPUUECKOE CONPOTUBIICHHUE. Y AEIBHOE COMPOTHBIIEHHE. JJIEKTPONPOBOJHOCTb. 3aBUCHUMOCTH
YAEIBHOTO COMPOTUBJICHHS OT TEMIIEPATYPHI.

14. Croponnue cunsl. JIC ucrounuka Toka. Hanpskenue.

15. 3akon Oma gns ywactka nenu, He coaepxaniero JJ[C. CompoTuBiieHHE, TOK U
HaIpspKEHUE TIPY MTOCIEA0BaTENbHOM U MapajliIeIbHOM COEIMHEHUH IIPOBOIHUKOB.

16. 3akon Oma ass osiHoM 1nenu. 3akoH OMa 111 HEOTHOPOAHOIO y4acTKa Henu ([ yyacTka
nenu, coaepxariero uctrounuk J/1C).

17. Pa3BeTBIEeHHBIE dJIEKTpUUECKHE 1enH. 3akoHbl Kupxroda.

18. PaboTa 1 MOLITHOCTH 3JEKTPUUECKOro Toka. 3akoH Jxoyins — Jlenua.

20



19. Knaccuueckasi 3M€KTpOHHAs TE€OpHUsi MPOBOJMMOCTH MeTaioB. BeiBoj 3akona Oma u
Jxoyns — Jlenna B nuddepeHumanbroii opMe U3 3JIEKTPOHHBIX MPEICTaBICHUH.

20. DnekTpuveckuid TOK B Tazax. VoHm3zanmusa ra3za W PEKOMOWHAIUS HOHOB.
HecamocrosTenbHpli 1 caMOCTOATENBHBIN pa3psax. Bunsl paspsnos. I1nazma.

21. Konrakt aByx MerawioB. KOHTakTHas pa3HOCTh NOTEHLMAIOB. TepMO3JIEKTpUUYECKOE
SIBJICHUSI U UX IPUMEHEHHUE.

Marnerusm

1. MarautHoe noje. MarHuTtHass UHAyKUMs. JleMiCTBME MAarHUTHOTO MOJS HAa MPOBOJHUK C
TOKOM. 3aKOH AMIepa.

2. MarautHoe nose. MarHMTHbII MOMEHT KOHTYypa ¢ TOKOM. MHAyKIMS MarHMTHOIrO IOJIS.
JlelicTBre MarHUTHOI'O IOJIS1 HA KOHTYP C TOKOM.

3. B3aumopeiicTBue napauienbHbIX TOKOB. 3aKOH Amiiepa.

4. JleiicTBME€ MarHUTHOTO MOJIA Ha ABWXKYyIuUKcs 3apsaa. Cuna Jlopenua. [1nasma B MarHuTHOM
noJie. Y CKOPUTENH 3apsKeHHBIX yacTull. D¢ dexT Xoa.

5. JIBU>KeHUE 3apsSHKEHHBIX YaCTHULL B JJIEKTPUYECKOM U MATHATHOM IOJISX.

Macc-cniekrporpad.

6. 3axoH buo-Casapa-Jlannaca u ero npuMeHeHUe K pacyeTy MarHUTHOTO I10JIsI IIPSIMOTO TOKA.

7. 3axon buo-Caapa-Jlamnaca u ero npUMEHEHHE K pacueTy MAarHUTHOIO IOJI KPyrOBOTO
TOKa.

8. Llupkynsnuss BEKTOpa MarHUTHOM MHAYKLUMU JJIi MarHUTHOTO TOJs B BakyyMme. 3aKOH
IIOJIHOTO TOKAa. MarHuTHoOe 1oJie COJICHOna U TOPOUIa.

9. IloTtok BekTOpa MarHUTHOW MHAYKUuHU. Teopema ["aycca 1uist mOTOKa BEKTOpa MarHUTHOM
UHIYKLWH.

10. PaGora o nmepemMenieHnio MpoBOIHUKA C TOKOM B MArHUTHOM IIOJIE.

11. MarHuTHBI# MOMEHT KOHTypa ¢ TOKOM. Pa0oTa mo nepeMerieHut0 KOHTypa ¢ TOKOM B
MarHMTHOM I0JI€. DHEPIrUsi KOHTypa CTOKOM B MarHUTHOM I10JI€.

12. SIBneHue 2IIEKTpOMAarHWTHOW UHAYKUMH. 3akoHbl ®Papanes-Makceemta u  JleHna.
Bpamenue mnpoBojsmie paMku B MarHMTHOM 1nosie. IIpakTuueckoe NpUMEHEHUE —SIBICHUS
NEKTPOMAarHUTHOW MHIYKIIUH.

13. SBnenue camomHaykuuu. MHnyktuBHOCTh. MHAYKTHBHOCTH coseHouzma. TOku Ipu
3aMbIKaHUU U Pa3MbIKaHUU LETH.

14. Bzaumnuas uanykuus. TpanchopmaTopsl.

15. DHeprust MarHUTHOTO MOJIsL. DHEPTUsi MAarHUTHOTO MOJIs cosieHouaa. OObeMHast IIIOTHOCTh
SHEPTrUU MarHUTHOTO MOJIS.

16. MarnuTHblEe CBOWCTBa BelleCTBA. MarHUTHbIE MOMEHTBHI JJEKTPOHOB M aTOMOB. THIIbI
MartHetukoB. [[ua-, mapa- u ¢geppomarHeTuku. KpuBas HamarHuuumBaHus. MarHuUTHBIA rucTepesuc.
ITpupona peppomarnernzma. JJomensl. Touka Kropu.

17. OcHoBbl Teopuu MakcBenaa JUisl IEKTPOMarHUTHOTO mnosst. BuxpeBoe anexTpuueckoe
nosie. Tok cMemmenus. YpaBHeHuss MakcBesuia Juis 3J€KTPOMAarHUTHOTO OISl B MHTETrpajabHON hopme
u ux ¢uznueckuid cMmpici. Ilnockas snexkrpomarHuTHast BosiHA. BomHoBoe ypaBHeHue. CKOpOCTh
pacnpoCTpaHEHUsI JJIEKTPOMArHUTHBIX BOJIH. OHEPIHsl U MMILYJIbC 3JIEKTPO-MAarHUTHOTO TIOJIS.
[TnotHOCTH MOTOKA PHEprun. BekTop YMmoBa — IlolinTuHra. OCHOBHBIE CBOMCTBA JIEKTPOMArHUTHBIX
BOJIH.

18. Konebarenbupiii kOHTYp. CBOOOJHBIE TapMOHWYECKHE KOJIeOaHHS B KoJieOATEIHLHOM
KoHType. CBOOOIHBIE 3aTyXalolue KoJeOaHHs B AIEKTPHUECKOM
KOJIeOaTeIbHOM KOHTYPE.

19. IlepemeHHBI TOK. AKTMBHOE, €MKOCTHOE W HMHAYKTUBHOE CONPOTHBIIEHHS B LENHU
MEPEMEHHOT0 TOKA.

OnTuka. KBantoBas ¢pusuka

1. DnekTpoMarHuTHas U KBaHTOBasl MPUpO/Ia CBeTa. SIBiIeHUs, MOATBEPKAAIOIINE BOJTHOBYIO U
KBaHTOBYIO IIPUPOJy CBETA.

2. OcHoBHBIE (POTOMETPUUECKHE BETUUNHBI U UX €TUHUIIBL.
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3. Unatepdepennns ceera. KorepeHTHOCT 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. [lomyueHue
KOT€pPEeHTHBIX BOJH. OnTHYecKas AJUHA MyTH. YCIOBHE 0Opa3oBaHWsS MUHUMYMOB M MaKCHMYMOB
MHTEHCUBHOCTU CBeTa Mpu uHTepdepeHiun. Pacder uHTEepPEepeHIIMOHHON KapTUHBI OT JBYX
KOT€PEHTHBIX UCTOYHHKOB. IHTepdepeHnrs B TOHKUX MiieHKax. [IpuMenenre nutepdepeHuu cBera.

4. Jludpakmus cBera. DneMmeHTapHas BojHa. [lpuanun [roirenca—®penens. Meron 30H
@penens. [udpakuus cBeta Ha KPYTJIOM OTBEPCTHH.

5. dudpakuus cBeTa Ha OJTHOM IIEIIH.

6. Judpakumonnas pemerka. Judpaxiuonnsii cnektp. [Ipumenenune nudpakimoOHHON
PELIEeTKH JIsl ONIPEIeICHUs JUIMHBI BOJHBI CBETA.

7. Hudpakuus Ha mpocrpancTBeHHON pemerke. @opmyna Bynbda—bperos. HccnenoBanue
CTPYKTYPbI KPUCTAJIIOB.

8. Hucrmepcusi cBera. O6macTh HOPMAIBHOM M aHOMAJIBHOW aucnepcud. JlucmepcruoHHbBIE
cnekTphl. 3akoH Kupxroda. [ucriepcnoHHbIi aHaN3. DIEKTPOHHAS TEOPHS JUCTICPCUH CBETA.

9. IlornoweHue caera.

10. Tlomspuzammsi cBera. EcrecTBeHHBIM W modsipu3oBaHHbId  cBeT. [lomydenue
MOJIApU30BaHHOrO cBeTa. [lonsipu3anus cBeTa Hpu OTPaKEHUM OT JIUANIEKTpUKA. 3akoH bprocrepa.
JIBoiiHoe nmydenpenomiienue. [lonspoumst.

11. IlpoxoxeHue noaspu30BaHHOIO CBETa uepe3 nojspoua. 3akoH Mantoca.

12. BpaieHue miockoCcTy NOIsSpU3aIii ONTHYECKH aKTUBHBIMU BEIIECTBAMU.

13. Dddext Homnepa.

14. U3znyuenne BaBunoBa-YepeHkosa.

15. TemnnoBoe wuznydeHue. VHTerpampHas M CHEKTpajibHas M3Iy4yaTellbHas CIOCOOHOCTH
(mmoTHOCTH M3My4YeHHs) Tena. AOComoTHO depHoe Teno. 3akoH Kupxroda. Croexktp uzmyudeHus
abcomoTHO uepHoro Tena. 3akoHsl Credana-bonbimana u Buna. KBaHTOBBIN XapakTep H3ITydeHUs
ANEeKTpOMarHuTHeIX BosH. ®opmyra [Tnanka.

16. DHeprus, Macca ¥ UMITYJIbC (POTOHA.

17. ®oroaddexr. Onbitel I'epria u CronmetoBa. Buasl dotorddexra. 3akoHBI BHENIHETO
doroapdexra. VYpaBHenme OiHmITeHHA U1 BHemHero ¢orodddekra. KpacHas rpanumna
dotorddekra. O0bsicHeHUE 3aKOHOB BHEIIHET0 (oTod(h(deKTa ¢ MOMOIIBIO YpaBHEHUS DHHIITEHHA.

18. JlaBnenne cBeta. OnbiThl JIeOeneBa. KBanToBOE 00BsICHEHNE JaBICHHUS CBETA.

19. DkcnepuMeHTHI IO PaCCEUBAHUIO PEHTIeHOBCKUX Jiyueil. Dddext Komnrona u ero teopus.

20. Crpoenue aroma. Monens atoma Pesepdopraa. JIMCKpeTHOCTh SHEPTETUUYECKUX COCTOSTHUI
atoMma. IToctynater bopa. Cniextp aroma Bogopona no bopy.

21. Tlpupoma W TONy4YeHHE PEHTIEHOBCKHX Jiyueil. TOpMO3HOE M XapaKTepUCTUYECKOE
U3ITYYEHHUS.

22. TllormomeHne, CIOHTAaHHOE W BBIHYXJAEHHOE wu3NMydeHHs. ONTHYECKHE KBAHTOBBIE
reHepaTopsl (Jlazepsl).

23. BonHOBBIE CBOICTBAa MaTtepuu. BOTHOBBIE CBOMCTBA AJIEMEHTApHBIX YacTuIl. [ umoresa ne
bpoiins. Audpaxius anekrpoHoB. COOTHOLIEHHE HEONPEeIEHHOCTEM.

124. DuepreTnueckre 30HBI B KpHCTAJUIax. Pacmpesienenne 31€KTPOHOB MO dHEPTEeTHUECKUM
30HaM. BanenTHas 30Ha M 30Ha NPOBOAMMOCTH. MeTallbl, IUIEKTPUKH M IOJYIPOBOIHHUKH.
CoOcTBeHHass W TpUMECHas MPOBOJAMMOCTH IOJYHPOBOAHUKOB. OJIEKTPOHHBIM U  ABIPOYHBIN
MOJYyNIPOBOJHUKU. KOHTaKT 3J€KTPOHHOTO M JABIPOYHOrO MOIYHNPOBOJHHMKA (p-N—Tepexon) U ero
BOJIbT-aMIIEPHAs XapaKTePUCTHKA.

25. JlromunecueHuusi. Buasl  momuHecueHumu. 3akonel  Crokca u  Baswuiosa.
JIFOMHUHECIIEHTHBIN aHAIIN3.

26. Kontakt nByx MetayuioB. KoHTakTHas pa3HOCTh MOTEHIMAJIOB. TepMoOlIeKTpUyecKoe
SIBJIGHUSI U X IPUMEHEHHE.

du3uKa aTOMa, AaTOMHOI'0 A/IPa M 3JIEeMEHTAPHbIX YaCTHIL

1. 3apsa, pasmep m Macca aTOMHOTO siipa. MaccoBoe u 3apsiioBoe yucia. CoctaB aTOMHOTO

q1pa: TPOTOHBl W HEUTpOHBI. (OCHOBHBIE XapaKTEPUCTHUKU HYKJIOHOB U suep. M3oTomsl.
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B3aumMopnelicTBre HYKJIOHOB M IOHATHUE O SIIEPHBIX cuilax. JleekT Macchl U SHEPTrHsl CBSA3U aTOMHOTO
anapa.

2. PaguoakTUBHOCTB. -, f- W y-U3IMy4EeHUs PAJUOAKTUBHBIX sifep. 3aKOHBI CMEIEHUs IpU
paZMOaKTUBHBIX pacnajax. 3aKkoH paJuoaKTHUBHOro pacnazga. llepuon mnomypacnana. AKTUBHOCTb
pagMoaKkTUBHOrO mpemnapara. JckyccTBeHHas paaMOaKTUBHOCTb. PalnMOakTUBHBIE  W30TOIIBL.
[IpuMeHeHne paguOAaKTUBHBIX U30TOIIOB B HAPOJIHOM XO35HUCTBE.

3. Slnepuble peakuuu. Tumbl sOepHbBIX peaknMid. 3aKOHOMEPHOCTH IPOTEKAHUS SICPHBIX
peakuuii. JHEPreTUUEeCKUN BBIXO/ SIIEPHBIX PEaKLIUM.

4. Peakuus nenenus sapa. Llennas peakuus nenenus. [lonsrtue o saepHOi 3HEpreTUKe.

5. Peaknust cunTe3a aToMHBIX siiep. [Ipobiaema ynpaBisieMbIX TEPMOSACPHBIX PEAKIIHA.

6. DOnemeHTapHble YacTUIbl. THUIBI B3aUMOAEHCTBHS 3JIEMEHTapHBIX YyacTUll. KBapku, J€NTOHbI
Y KBaHTHL. [ UTIEpOHBI.

KOMIIVIEKT TECTOBa1s1 Tekymero KOHTpOJIs 10 AUCHUIINHE
IIpuMepsbI TeCTOBBIX 32IaAHUI IO TEMAaM:

Mexanuka. Kojgeoanus 1 BOJHBI

—

1. BenmnuuHa, paBHas epBOM MPOU3BOIHOM 1O BpeMeHH t 0T ckopocTr U MaTepualibHON
TOYKH, HA3BIBAETCA ... .

2. KonnuectBo 000pOTOB, COBEPILIAEMBIX PABHOMEPHO BPAIIAIOIIMMCS TEJIOM 32 €IUHUILY
BPEMEHH, HAa3bIBACTCS ... BPAIICHHUS.

3. Moaynp MakCHMaJbHOTO CMEUICHHS KOJICONIOMICHCS BEIMYMHBI OT €€ PaBHOBECHOTO
3HAYE€HUS HA3LIBAETCH:

1. yacToTol KOJICOaHMS,

2. aMIUIMTYAOH KoJieOaHus;

3. MakCUMaJIbHBIM 3HAYCHUEM CKOPOCTU U3MEHEHUS BEINYUHBI;

4. da3oit konedbanus.

MouJuexyasipHas ¢pu3MKa U TePMOANHAMHUKA
1.ITpouecc, IIPOUCXO AN pu IIOCTOSIHHOM JaBJICHUH B CUCTEME,
Ha3bIBAETCH ....
2. laBnenue raza B Oamrone P=100 xlla. [Ipu onHOBpeMEHHOM YyBEIWYEHUH B 2 pasza
KOHILEHTpalKu 1 a0COJIFOTHOM TeMIlepaTyphl 1aBJIEHUE Ta3a CTAHET PABHBIM:
1. 100 kIIa 2. 200 kIIa
3. 25«klla 4. 400 kIla
3. TennoBas maimuHa, copepiiuB padoty A=10 k[, oTiana oxnaguTesnto

30 x/I>x snepruun. KI1J[ aTo# TemioBoit MalimHbl paBeH:
1. 33% 2. 25% 3. 50% 4. 66,7%

JIEKTPHYECTBO
1.Ecan »snexTpuueckoe TOJe€ CO3/aeTcsl OTPHUIATEeNbHBIM 3apsIoM, TO BEKTOp €ro
HaNpsHKEHHOCTH B JIFOOOM TOYKE IMOJISl HAMIPABIIEH ... ... .
2.PaccrosiHne MexIy ABYMsI TOYEYHBIMH 3apsimamMu (1 = (2 = 2 HKn paBHo 10 cwm.
Hanpsok€HHOCTh  2JIEKTPUUYECKOTO TOJS B TOYKE, HAXOMALICHCS IOCpPEIMHE JIMHUH,
COEUHSIONIEH 3apsbl, paBHa:
1)4-107 B/m; 2) 8107 B/m; 3) 16107 B/m; 4) 0.
3.Tpu pesuctopa conporusieHneM 1 =2 OM, =3 Om u 3= 6 OM coeTMHEHBI TTapaIISITHHO.
OO6umii Tok B enu | = 0,5 A. HanpsbkeHne Ha 3TOM y4yacTKe LEeMH PaBHO:
1) 0,5B; 2) 1B; 3) 5,5B; 4) 3B.

Marbmerusm
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1.CunoBoii XxapaKTepUCTUKONW MarHUTHOTO TIOJIS SIBJISICTCS:
1) moreHIma; 2) MarHuTHas MPOHUIIAEMOCTb;
3) MarHuTHas WHIYKIIUS, 4) pabora.
2.Cuna F, nelicTByromas Ha MEPHIEHAUKYJISPHBIA MAarHUTHOMY TIOJIO MPSIMOW TMPOBOTHUK
mHOU £=10 cM nipu Toke B HEM |1=5 A u uHIyKIIMKU MarHuTHOTO noJist B=3 Tin, paBHa:
1. I,5H 2. I5H 3. 6H 4. 75H
3.HeifTpon BieTen B MarHUTHOE MHojie co ckopocTeio U=2-10° m/cmox yrimom O =60° x
JUHUAM UHAYKUUU. MHaykuus MmarautHoro nosisiB=1 Tun. Ilpu aTom 1BHKE€HUU HAa HEUTPOH AEUCTBYET
cwia JlopeHua paBHasi:
1) 1-10°m/c; 2) 0; 3) 4-10° m/c; 4) 2-10° m/c.

Ontuka. KsauroBas dbusnka
1. MuHuManbHbIA Yrojl NaAECHUs, NMPU KOTOPOM IPOUCXOIAUT IOJIHOE OTPAKEHHE CBETA,

TEPeXO/AIIEro M3 CPebl C MOKa3aTeleM MpeloMieHHs 711=2+ 2 BCpemy ¢ MokasaTelaeM
npenomiieHus Nz = 2, paBeH:

1) 459 2) 90% 3) 180°% 4) 0°
2. DNIeKTpOMarHUTHBIE BOJIHBI OJIHOM OIpeeaEHHON U CTPOro MOCTOSHHOM YacTOTHI
Ha3bIBAIOTC:
1) wuneasbHBIMU; 2) Oeryummu;
3) IIOCKUMY; 4) MOHOXpPOMAaTHYECKHUMHU.

3. Ilepexon 6em0r0 KaleHus: B KpaCHOE TPU OCTHIBAHUH METaJlIa O0BSICHIETCS C TOMOIIBIO

3aKOHa!
1) Buna; 2) Kupxroda;
3) Penes-/[>HHca; 4) Credana-bonpimMana.

®u3nKa aToMa, aATOMHOI'O AP W 3JIEMEHTAPHBIX YACTHIL.
1. OTHOWIEHHE MOMEHTOB UMITYJIbCA HJIEKTPOHOB, BPAIIAOIINXCS BOKPYT aTOMHOTO si/ipa o
CTaIlMOHAPHBIM KPYTroBbIM opOuTam bopa ¢ Homepamu N1=4 u N2 = 1, paBHO:
1) 1; 2) 3 3) 4 4) 5.

2. Hannuue y aTOMOB JIMHEHYATHIX CTIEKTPOB OOBACHIETCS:

1) XaOTHYHBIM TETJIOBBIM JBHKEHUEM 3JIEKTPOHOB;

2) cnabbIM B3aMMOJEHCTBHEM MEXI1Yy aTOMaMu;

3) JMCKPETHOCTBIO SHEPreTUYECKHX COCTOSHUI aTOMOB;

4) Hamu4yueM y aTOMOB IUIOTHOTO Spa.
3. MaccoBbIM YHCIIOM aTOMHOTO S7Jpa Ha3bIBACTCSL:

1) 4ucno HEUTPOHOB B AIPE;

2) of1iee 9ucIo MPOTOHOB U HEUTPOHOB B SI/IPE;

3) wmacca sapa;

4) 4KuCcIO MPOTOHOB B sfpE.

KOMILIEKT 3AJIAHUM J1J151 KOHTPOJIBHOM PABOTHI no aucnuninze

CryneHTy mpeanaraloTcsi BapHaHThl KOHTPOJBHBIX paldoT, BKIIOYAOLIME IMIECTh 3aJaHHM.
Homep BapmanTa KOHTpPOJBHOW pabOTHI OMpENENseTcsl MpenoaaBaTesieM. TeMaThuka KOHTPOJBHBIX
pabot chopmHupoBaHa MO NMPUHIUITY COUYETAHHs pa3fesioB JUCUMIUIMHBL. HamucaHuio KOHTPOJIBbHOM
paloThI TOJDKHO MPEALIECTBOBaTh M3Yy4EHUE JIEKIIMOHHOIO MaTepualla, BBIIOJHEHHE J1a00paTOpHOM
paloThI M B IpOIIECCE CaMOCTOSATENIbHOM paboThl. J{Js1 yCHemHoro BHIOIHEHNS KOHTPOJIBHON paboThI
HEO0OXOIMMO O3HAKOMUTBCS C JIUTEPATYpOl, CIMCOK KOTOPOW JaH B paszzene 6 pabodeil mporpammsl
«IlepeyeHb OCHOBHOM M TOTIOJHUTEIBHON JIUTEPATYPBD».
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BAPUAHT

3amava 1.Teno OpoiIeHO MO YIIIOM K TOPU30HTY TaK, YTO €r0 PAINYC BEKTOP U3MEHSETCS M0 3aKOHY:
F =3t +(3t—2t?)] . OnpenenuTs JaNIBHOCT MOJIETA TENA.

3anaua 2. I'a3 B 3akpbiToM cocygie Harpenu oT t1 = 10 °C no t2 = 50 °C. Bo ckoibKko pa3 BO3pocio
naBieHue ra3a?

3amaua 3. Onpenenuts eMkocTh C KOHAEHCATOPA, COCTOSIIETO U3 ABYX mmapukoB auamerpom d = 0,01
M, IIEHTPbI KOTOPBIX HAXOAATCS B BO3ayxe Ha pacctossauu | = 0,20 M apyr oT apyra, IpUHSB, YTO
3apsi/bpl HA UX MOBEPXHOCTSX pacipeiesieHbl paBHOMEPHO.

3anaua 4. J[pa JUIMHHBIX MPSMBIX MAPAJUIETBHBIX MPOBOJHMKA C OJJUHAKOBO HAIIPABJICHHBIMU TOKaMU |1 =
2 Aulp =4 A pacnonokensl Ha paccrosaur d = 10 cmapyr ot apyra. Onpenenuts MarHUTHYIO
MHIYKUUIO B B TOUKe, nexaiel B cepeiiHe 0Tpe3Ka MpsiMOil, COeMHSIOIIETO MPOBOHHUKH.

3apmaya S.Ha mudpaknuwonnyro pemierky, comepikamryto N= 250 mTpuxoB Ha MHUIMMETp, IaaacT
HOPMAaJIBHO OB CBET, a 3aTeM MPOCIUPYETCsS MOMEIICHHON BOJIHM3M PEIISTKH JMH30M Ha SKpaH.

Paccrositane ot mmH3bI 110 SKkpana L= 1,2 m.I'paHuiibl BUIUMOTO CIEKTpa: lkp = 0,780 MKM H ﬂ,(b =

0,400 mxMm. OnpenenuTs MUPUHY CHEKTpa MEPBOro MOpsiiKa Ha SIKpPaHe.
3agaya 6.CKOJIBKO 3HEpPruu OCBOOOIUTCS MPU COEAMHEHUM OJHOTO MPOTOHA M JBYX HEHUTPOHOB B
aTOMHOE sJ1p0?

TEMbBI PE®EPATOB
. AnpTepHaTUBHAs YHEPrEeTHKA.
. AtomHas pusuka. M3otonsl. [Ipumenenne painoakTUBHBIX U30TOIOB.
. beCKOHTaKTHBIE METO/IBI KOHTPOJISL TEMIIEPATYPHI.
. Bennuaiimme oTKpbITHSA QUBHKH.
. DIeKTpUYecKre pa3psibl Ha ClTyK0e yeloBeka.
. T'onorpadwust u ee npumeHeHue.
. becripoBoHas nepenaya 3J1€KTpUYECTBA
. Hudpakius B HaIIEH )KU3HU.
. Kunxue kpucramisl.
. 3HaueHue OTKphITUi ["ammies.
. Mcnionib30BaHueE 2IIEKTPOIHEPTUN B TPAHCIIOPTE.
. Knaccugukanus n xapakTepuCTUKH 3JI€EMEHTAPHBIX YaCTHII.
. BO3MOXHOCTH COBpEMEHHBIX JIa3€pPOB.
. Jleonapno na Bunum — y4eHblil 1 U300peTaTenb.
. MukpoBonHoBoe uzinyuyenue. [lonb3a u Bpen.
. Hukona Tecna: »u3Hb 1 HeOObIYaliHbIE OTKPBITHSL.
. Hunwsc bop — oaun U3 co3nareneii CoBpeMeHHOM (HU3UKU.
. OnTuyeckue siBIEHUS B IPUPO/IE.
. OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOJIUMOCTH.
. [IepeMeHHBII 2IEKTPUYECKUI TOK U €70 IPUMEHEHHE.
. IlosrynipoBOITHUKOBBIE TaTYMKHU TEMIIEPATYPBHI.
. [IppumeHeHne KUAKNX KPUCTAIIJIOB B IPOMBIIIIEHHOCTH.
. ITbe3031exTpuueckuit 3ppext ero npuMeHeHue.
. CeHCOpHBIE 3KpaHbl U (HU3HUECKHE TPOLECCHI
. CoBpeMeHHas! CIIyTHUKOBAs CBS3b.
. CoBpemeHHas pu3nyeckasi KapTHHa MUpA.
. CoBpeMEHHBIE CPECTBA CBS3U.
. DOTODIIEMEHTBHI.

O 00 1 N N B W —
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®OH/J] OLIEHOYHBIX CPEJICTB JIJISI MIPOMEKYTOUYHOM ATTECTAIIAN

KOMIUVIEKT TECTOBa1st npoMesKyTO4YHOI aTTecTannu (3K3aMeH)
10 TUCIUILINHE
IIpuMepHbIe 3a]aHUS UTOTOBOI0 TeCTa

1. Kakas u3 Gpopmyi onpeessieT MTHOBEHHYIO CKOPOCTh?
Ar . . AF dr . S ds
A. <1)> = E Bb.v= AIItmOE = E ‘B.v= T; I'.v= a ; . Cpean npeioxKeHHBIX BApHAaHTOB HET BEPHOTO.
—

2. BhICTPOTY M3MEHEHHUS CKOPOCTH 10 HATIPABICHHIO XapaKTePH3YeT:
A. TaHreHIManbHOEe ycKopeHue; b. HopmanbHoe yckopenue; B. monnoe yckopenue; I'. nepemenienue tena; /.
CpeIy MPEeAIOKEHHBIX BAPHAHTOB HET BEPHOTO.

3. Jluck BpamaeTcss BOKPYT CBOEH OCH. 3aBHCHMOCTB yIjla MOBOpOTa aucka oT Bpemenu: ¢(t) = 3t + 5t
YTJI0Basi CKOPOCTh UCKA Yyepe3 3¢ OT MOMEHTa Hayalla IBUKEHUs paBHa:
A. 3 pan/c; B. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; J. cpenu mpeqiokeHHBIX BApUAHTOB HET BEPHOTO.

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

- dp 2 - N
A.F=uN;B.F= d_? ‘B.F= mD— ; T'.F=ma; . Cpenu mpenioKeHHBIX BAPUAHTOB HET BEPHOTO.
r

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

A.AS1.wR
B.a 2.¢R
B.a,3.ApR
r.a4.«o’R

qu5 RJe* + '

6. HHepiuoHHBIE CBOMCTBA TEN B OCTYNATEILHOM JBHXKEHHH XapaKTePU3yeT
A. Bec; b. cuna tpenus; B. macca; I'. MomenT unepuuu; . UMITYJIBC.

7. K gauccunaTHBHBIM CHIIAM OTHOCSITCSL:
A. cuna tsprectH; b. cuna tpenus; B. cuna ynpyrocty; I'. ciiia BCeMHUpPHOTO TATOTEHHS;
Jl. cuna conpoTHBIEHHUS BO3TyXa.

8. Kunernueckas SHEPTUs ONpeaeseTcs Mo Gopmyle:

2 2
A.E:kXT;B.Engh;B.EZFS;F. -

; I E=Nt.

9. MoOMEeHT HHEPIHMH MATEPHAILHOM TOUKH ONpPeIeseTcs Mo popMyIIe:

2
A.I:mr2; B.l=1 +md2; B.I:M; l“.l=ﬂ
c £ 3

.t
10. MatepuanbHas ToUKa KOJIEOIETCs COrIacHo ypasHenuto X = 5sin( 5 + E) cM.

[lepuon xonebanmii paBen: A.6¢; b.4c; B.3c; T.12c¢c

11. MakcumanpHOE CMEIEHHEe TOYKH OT TTOJI0KEHHS PABHOBECHS B KOJIEOATEIEHOM MPOIIECCEe — 3TO ...
A. ammumtyna;  b.uacrora; B.mepuoxm; I. dasa.
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12. Teepmoe Terno, coBepliaroliee MO JCHCTBHEM CHIBI TSDKECTH KOJEOAHUS BOKPYT HEMOABIKHOM
TOPU30HTAIBHON OCH, IPOXOJALIECH Yepe3 TOUKY, HE COBIAJIAIOIIYIO C IEHTPOM MaccC Tela — 3T0. ..
A. MatemaTtnieckuii MasTHUK; b. pusuueckuii MasTHUK; B. Mpy>XKWHHBIN MasSTHUK;
I'. konebarenbHBIH KOHTYP.

13. T'apmonnueckoe koiebanue 3amaHo ypaBHeHneM X= ASIN(ak + «). Kakas ¢opmyna ompenenser
KHHETHYECKYIO YHEPTHIO 33[aHHOTO KojeOaHus £, =...?
2,2 2,2
;B
2
14. PeanbHblii ra3 MOXKHO CUMTATh HICATBHBIM IIPH. ..

A. Hu3KoM naBienun; b. Beicokoil Temneparype; B. manom o6beme; I'. 60b110# MOJEKYIApHOI Macce;
JI. HU3KOH BIAXKHOCTH.

Mo

Mmw

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

15. B cootBercTBHU ¢ ocHOBHBIM ypaBHeHueM MKT npoussenetnue nasienus (p) u oobema (V) paBHO:

A. 3/2 kT; B.%(EQN ; B.xT/Na; I'.RT/M, J.VvRT.
16. YcranoBuTe COOTBETCTBHUE:
Buo eazosoco npoyecca: Venosue npomexanus npoyecca (013 OGHHOU MACCyl 2a3a):
1) wu30TEpMUUECKUIi TIPOIIECC A.p=const
2) H30XOPUYECKHIA TPOIecc b.Q=0
3) wu3obapuyecKuii 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 IUIOMIAIX CIOER CHiIa BHYTPEHHETO TPCHUS CTAaHET PABHOM:
A. 1H; b. 2H; B. 4H; . §H.

18. Benuuuna, KOJIMYECTBEHHO XapakTEPU3YIOIIAs CIIOCOOHOCTh HADIEKTPH30BAHHBIX TEJ OKa3bIBAThH
3JIEKTPUYECKOE BO3JACHCTBUE Ha Jpyrue Teja M IOABEPraTbCsi CaMUM 3TOMY BO3JEHCTBUIO,

Ha3bIBAETCH. ..
19. TMonb3ysicb  NPUHIMIIOM  CYIEPIIO3UIMK  TIOJIEH, Al
ONpPEAEITUTE HAIPABICHUE BEKTOpAa HANpPSKEHHOCTH @ @
pesynbTUpytoiero nons B Touke C, ecau 1mone
CO3/1aHO PaBHBIMHU I10 MOJYJIIO 3apsIaMU. O
4 2 2
A.2. Bb.4. B.1. TI.3. /.5
20. HampsskeHHOCTh  Wepe3 MOTEHIHAl MOXET ObITh V3

BBIpaKEHA cleayromuM obpaszom: E =
A. go(@, —9,): B. (@, —9,); B.gn,; T. (-grade); . Cpean npemnoxeHHBIX BAPUAHTOB HET BEPHOTO.

21. I[J'IH OIMpeaACJICHUA HAIPSAXKCHHOCTH JJICKTPOCTATUYCCKOI'O ITOJISI pPaBHOMEPHO Sapﬁ)KeHHOﬁ OECKOHEUYHOM
IJIOCKOCTH B BaKyyM€ MCIOJIb3YeTCs Cleaytomas popmyJia:
1 1 1 7 o
A-E=cley; BE=— 2 BE=—— ¢ LE=—2; L E=-2.
drey r dme, R 2my 1 2¢,

22. DIEeKTPUYECKUM TOKOM Ha3BIBAETCH. ..
A. XaoTHYHOE JABUKCHHUEC YaCTHIL, b. HaIpaBJICHHOC JIBUXCHUEC MOJICKYII; B. YHOOPAAOYEHHOC AOBHKCHHC
3apSDKEHHBIX YACTHI, T) JII000E MPOU3BOIBHOE JIBIKECHHE DIICKTPOHOB; ) CPEIH MPEIOKEHHBIX BAPHAHTOB
OTBETOB HET BEPHOTO.

23. Pabora Toka onpenensiercs kak dA = ...
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P
A.Udq; B.IUR;B.Tdt ‘T.IR; M. cpenu mpennoKeHHbIX BAPUAHTOB OTBETOB HET BEPHOIO.
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ammmmute 1 mpaBmino Kupxroda mst yzna A u 2 npasmio 1t koatypa ABC/L.
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