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Pabouass mporpamma paspabortana B cooTBercTBHH ¢ PI'OC BO Ne 144 ot 28.02.2018 mo
HanpasieHuto noarotoBku 13.03.0221ekTposHepreTHKa U 3JIEKTPOTEXHUKA

Pabouas nmporpaMma TUCHMILIMHBI pa3padoTaHa JOLUEHTOM Kadeapbl mpupoaoo0ycTpoicTBa U
BOJIOIIOJIb30BAHMS KaHIUAATOM TeXHUYEeCKUX Hayk Pamasanosoit I'.I'.

PerieH3eHT: K.T.H., JOLIEHT, AOIEHT Kadeapsl IeKTPOOOOPYIOBAHUS U AIEKTPOTEXHUICCKUX CHCTEM
JIuma O.A.



1 [lnanupyemMpble pe3yabTaThl 00y4eHHs MO JUCHUIINHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMH B
OIIOII BO unaukaTOpamMm I0CTHKEHUS KOMIIeTeH N

1.1 Ilepeyenb KoMneTeHUHiH, GOPMUPYEMBIX YUeOHOM TUCUMILINHOM

W HAMKATOPBI JOCTHIKEHHS KOMIeTEHIHI | Iianupyembie pe3yJabTaThl 00yYeHHs
OomenpodgeccHoHATIbLHAST KOMIIETEHITUSI

OIIK-3. Cnocoben npuMeHATh | 3HaTh (3): dyHAaMEHTAIbHBIC 3aKOHBI (DU3UKH,
COOTBETCTBYIOIIUI ¢usuko- | B T.4. (U3HYECKHE OCHOBBI  MEXaHUKH;
MaTeMaTHUYeCKUil  ammapar,  METObl | MOJIEKYJSIpHYI0 (HU3UKY M  TEPMOJAMHAMUKY,
aHam3a u MOJICTTUPOBAHUS, | JEKTPUYECTBO U MAarHETH3M, ONTHKY, aTOMHYIO
TEOPETUYECKOTO0 U HKCIEPUMEHTAJIbHOTO | U  SIEPHYIO (U3UKY; TEOPUI0O U  METOJbI
UCCIICTOBAHMUS npu pEIICHUH | YKCIEPUMEHTAIbHBIX HCCIICIOBAHUM.
npodeccnoHaNbHbIX 3a/1au. YMmersb (Y): ucnonb3oBaTh (PU3NUECKHE 3aKOHBI

JUIST  pelieHHsl 3adad B MPOQPECCHOHATBHON
NeSITeIbHOCTH; MPOBOJIUTH SKCIIEPUMEHTAILHBIC

HCCIIEI0BAHMSL.
Baagers (B): Meronamu penieHHss HHXECHEPHBIX
3ajad; METOAAMHU 00paboTku

OKCIICPUMCHTAJIbHBIX HCCIICIOBAHUM.

2. Henu u 327244 0CBOeHHS Y4eOHOM AN CUMIIVIMHBI, MECTO TUCHUILIUHBI B CTPYKTYpe
OI1011

Hucnummaa ®usmka oTHOCUTCS K oOsi3arensHOM dacth b1.0.16 ocHOBHOM mpodeccnoHaTbHOM
o0pa3oBaTenpHOM  MpOrpaMMbl  BBICHIETO  OOpa30BaHHUA  MOHANPABICHUIO  MOATOTOBKH
13.03.029nekTpo3HepreTuKa u AIEKTPOTEXHUKA.

Leabio AUCIUIITUHBIABIISACTCS:

O3HAKOMJICHHE C OCHOBHBIM HauOoyiee OOmMUMHU (U3NYCCKUMH SBJICHUAMH W 33aKOHAMH U UX
TCOPETUUCCKUM OGOCHOB&HH@M, IOJIYYCHUE HABBIKOB TPUMEHCHHA IOJYYCHHBIX 3HAHUU K PEIICHNTO
MMPAKTUYCCKUX 3a4a4, YMeHI/Iﬁ HUCIIOJIB30BaTh 3THU 3HAHUA B HpO(i)eCCPIOHaHBHOﬁ ACATCIIBHOCTHU U (I)OpMI/IpOBaHI/Ie
HEOOXOUMBIX KOMIIETCHIIUH, a Takke co3aaHus (hyHIaMEHTaJbHOW 0a3bl JJIS YCIEIIHOTO OCBOCHHS psijia
JUCHUILIMH IPUKIIAAHOr0 XapakTepa.

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

- HU3YyUCHHUEC OCHOBHBIX COBPEMCHHBIX (1)I/ISPI‘ICCKI/IX HpCHCTaBHeHHﬁ JeJoBeKa 00 OKpYIKaroIIeM MHPE;

- OBJIAJICHUC (byH,Z[aMeHTaJ'IBHBIMI/I (I)I/I?:I/I‘IGCKI/IMI/I IMOHATUAMHU, TCOPUSAMHU M 3aKOHaAMH, a TaKXKe
METOJaMU (1)I/I3I/I‘IGCKOFO HCCJIICIOBaHMUA,

- YCBOGHHE METOJIOB M TPHEMOB pEIICHWs 3aJad W3 Pa3jINdHBIX obOnactedl (m3mku u Oymyrien
CIICIINAJIbHOCTH.

3. O0bem y4eOHOH IMCHMIUIMHBI B 3a4eTHbIX €JUHULAX € YKa3aHHeM KOJH4YecTBa
aKaJeMHM4YeCKHX YaC0B, BbIICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aloImmxcs ¢ npenoaaBarejieM
(mo BMAaM y4eOHBIX 3aHATHI, TEKYIUMI M NMPOMEKYTOYHbIH KOHTPOJIb IO JMCHMILJIMHE) U Ha
CaMOCTOSITEIbHYI0 pa0oTy 00y4aromuxcs

Ounas dpopma o0yueHus

Bun yueOHOM paboTh 3 cemecTp
OO0m1ast TpyJ0€MKOCTh JUCITUIUIHMHBI, 3a4€THBIX STUHUIL 6
4acoB 216
AynuTopHasi (KOHTaKTHas1) pa6oTa, 4acoB 64,3
B T.4. 3aHSTHS JIEKIIMOHHOT'O THUITIA 32




3aHSTHSI CEMUHAPCKOro TUIIA 32
[TpomexxyTodHasI aTTecTarus 0,3
CamocrosiTeibHast padoTa 00y4alOIMXCsi, YaCOB 142,7
B T.4. KypcoBas pabota -
KoHTposb (caMocTosITeIbHASI/ KOHTAKTHAS) 9
Bua npoMexyTOo4HOM arTecTaluu JK3aMEH

4. ConeprxkaHue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jeiaM) ¢ yKa3aHueM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
4.1 llepeuens pazoenos oucyuniunsl ¢ yKazanuem mpyooemKocmu ayoumopHoi (KOHmaKmHuoil) u
camocmoamensvHoil padomul, 6U006 KOHMPOJIell U nepe’Hs KOMnemeHyuil

Ounas opma oOydeHHst

Tpyr0eMKOCTb, 4aCOB Kon
B TOM HFCIIE HammeHoBaHue  |KOMIIETEH
HammenoBanue pa3znesoB U TeM ayJTUTOPHOU OLICHOYHOTO UH
BCETO .\ |camocrosiTen
(KOHTaKTHOW) o cpencTBa
BHOI paboTHI
paboTHI
Paznmen 1. Mexanuka. Kosiebanus u 36 16 20 Oruer o } OIIK-3
BOJIHbI nabopaTopHoit pabore,
1.1. Ku"emaTuka U JMHAMHKA 10 6 4 cobecenopaniie,
1.2. Dueprusi. PaboTta 6 2 4 :::;Tp OMLHas padoTa,
1.3. PenaTHBHCTCKAs MEXaHUKA 6 2 4
1.4. OneMeHTHI MEXaHUKH CIUTOIIHBIX 6 2 4
cpen
1.5. TapmoHneckue KoneOanus u 8 4 4
BOJIHBI
Paznen 2. MoJaexkyasipuasi pu3uka u 36 8 8 OTy4er Ho OIIK-3
TEPMOJAUHAMHUKA nabopaTopHoii padoTe,
2.1. OCHOBBI MOJIEKYJISIPHO- 16 4 12 cobeceoBaHue,
KHHETHYECKOU TEOPHH KOHTpOJIbHast pabora,
2.2. TepmMoHAMUKa 20 4 16 TECT
Paznien 3. DaekTpuyecTBO 36 10 26 Oruer o OIIK-3
3.1. DnekTpocTaTuka 14 4 10 nmaboparopHoii padote,
3.2. TIOCTOSHHBII 3JIEKTPUYECKHI TOK cobecenoBanne,
22 6 16 KOHTPOJbHAS paboTa,

TECT
Paznen 4. MarneTusm 36 12 24 Otuer no OIIK-3
4.1. DnexTpoMarHeTH3M 18 6 12 1abopaTopHoii padore,
4.2. DeKTpOMarHuTHAs MHAYKIHUS 1 cobecenopane,
HepeMeHHbIH TOK 18 12 KOHTpOJbHAs paboTa,

TECT
Pazpen 5. Ontuka. KBantoBas 36 10 2 Oruer no 5 OIIK-2
¢usnka nabopatopHoii padoTe,
5.1. BosiHOBAs ONITHKA 18 4 14 cobeceztoBanme,
5.2. KanroBas ¢uznka 18 6 12 zngTp oMLKt padoTa,
Paznen 6. ®u3uka aroma, aTOMHOI0 26.7 8 187 OIIK-3
SIAPA ¥ 3JIEMEHTAPHbBIX YaCTHLY ' ' Oryer 1o
6.1. Arom 5 2 3 naboparopHoit paborte,
6.2. DneMeHTHI (YU3KMKK TBEPAOrO Teya 7 2 5 cobeceioBaHue,
6.3.ATOMHOE 5171pO 7 2 5 KOHTPOIIbHast ~ padora,
6.4. DneMeHTapHBIC YaCTHIIBI U 77 5 57 Teet
¢duznyuecKkas KapTHHA MUPa ' '
Kourpos 9,3 0,3 9 DK3aMeH OIK-3
(caMoCTOATEILHASI/ KOHTAKTHAS)




[Atoro 3a cemectp | 216 | 64,3 | 1517 ]

4.2. Couepmalme AUCHUIIJIMHBI 110 pa3jaejiaM

Pa3zgen 1.Mexanuka. Kojedoanus ¥ BoJIHBI

Lesn - nproOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (PH3UUECKOTO UCCIICAOBAHMS,
Ha OCHOBE 3HaHUH (yHJAMEHTAJIbHBIX 3aKOHOB MEXAHUKH.

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

IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jeJia:

1.1. KunemMaTuka U JUHAMHKA.

MarepuanpHasi Todka. AOCOMIOTHO TBEpPAOE TeI0. BeKkTopHBIN (KOOPIWHATHBINA) METOM
ONMCaHUsl OTHOCUTEJIBHOIO JABWIKCHUS MAaTepHUaIbHOM TOYKM. KuHEmMaTHdyeckue ypaBHEHHS U
TpaeKTOpusl ABMKEHHA. CKOpPOCTb M YCKOPEHHME TOYKM KaK IIPOM3BOAHBIE DPaauyca-BEKTOpa IIO
BpeMeHH. CKOpOCTh U YCKOPEHHUE MPU KPUBOJIMHENHOM JBM)KeHUU. HopManbHOE M TaHT€HLUaIbHOE
yCKOpeHus. [IBHKEHME 4acTULBI TI0 OKPY>KHOCTH. YTJIOBas CKOPOCTb U YIJIOBOE YCKOPEHHE, UX CBS3b
C JIMHEHHBIMU CKOPOCTSMH M YCKOPEHMSAMHU TO4YEK Bpawawoomerocs tena. I[loctynarensHoe u
BpallaTeIbHOE IBUKEHUS a0COIIOTHO TBEPOTO Tea.

3aKOH MHEPLUU U MHEPLUAIbHBIE CUCTEMBI OTCUYETA. 3aKOHBI TMHAMUKN MAaTEPUAIIBHON TOYKU
U CHUCTEMBbl MaTepUalbHbIX TOUYeK. BHelmHue u BHyTpeHHHE cuiibl. LleHTp Macc (LeHTp MHEpLHH)
MEXAHUYECKOM CUCTEMBI U 3aKOH €ro ABM)KECHHUA. 3aKOH COXPAHEHHUs UMITyJIbca. PeakTuBHas cuia.

3aKOH BCEMHUpPHOro TAroTeHus. ['paBUTalMOHHAs MOCTOsSHHAsA. ['paBUTALlMOHHOE TIOJE.
VYckopenue cBoOoaHoro mnaaeHus. JIBwkeHue Ten y nosepxHoctu 3emuu. 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 JBMKEHUS TBEPIOTO TEJIa OTHOCUTEIBHO
HEenoJBWKHOW ocu. KuHeTnueckas 3HEprusi BpallaloIIEerocs Teja. 3aKOH COXpPAaHEHUS MOMEHTa
MMITYJIbCA U €TO CBS3b C U30TPONHOCTBIO IIPOCTPAHCTBA.

1.2.3neprus. Pabora.

3aKOH COXpaHEHMsI U IPEBPALLCHNS] SHEPTUU

OHeprus Kak yHHMBepcalbHas Mepa Pa3IMyHbIX (opM IBMKEHMS U B3auMmojencTBus. Pabora
nepeMeHHo cuibl. Kunetnueckas sHeprus MEXaHUUECKOM CUCTEMBI U €€ CBSI3b C pabOTON BHEIIHUX U
BHYTPEHHUX CHJI, IPHJIOKEHHBIX K CUCTEME.

[Tone kak (opma marepuu, OCYLIECTBISIONIAs CHIIOBOE B3aUMOJIEMCTBUE MEXIY YacTULAMH
BeecTBa. [loTeHnIManbHas YHEPrusl MaTepUaIbHON TOYKH BO BHEIIHEM CHIJIOBOM IIOJIE U €€ CBS3b C
CHJIOM, JAeHCTByIOLIeH Ha MaTepuanbHyl Touky. [loHATHE O TpajaueHTe CKaJIApHOH (QYyHKIUU
koopauHat. llonme wnenTpanpHbBIX cui. [loTeHuManbHash HSHEPrusi CHUCTEMBbl. 3aKOH COXpaHEHUs
MEXAHUYECKON dHepruu. [luccumanusi sHEpruu. 3aKOH COXpPAHEHMsI W NPEBPAIIECHHsS DHEPIUU Kak
IIPOSIBJICHUE HEYHUYTOKMMOCTH MaTepuu M €€ NIBWKEeHUsA. lIpuMeHeHHe 3aKOHOB COXpAaHEHHUsS K
CTOJIKHOBEHUIO YNPYTUX U HEYNPYTUX TEIl.

1.3.PenaTuBUCTCKast MEXaHUKA.

[Tpuniun otHocutensHoctu [anunes. [IpeoOpazoBanus ["anunes. HemHepruaabHble CUCTEMBI
orcuéra. Cunbl umHepuuu. Cuna Kopuonuca. 3akoHBI COXpaHEHHsS B HEMHEPLIMAIBHBIX CHUCTEMax
OTCU€Ta.

IIpyHIMIT OTHOCUTENBHOCTH B PEIATUBUCTCKON MexaHUKe. [1oCTynaTel criennaibHON TEOpUHU
otHocuTenbHoCTH. [IpeobpazoBanue Jlopenua. [lonstue onxHoBpeMeHHOCTH. OTHOCUTENBHOCTD JJTUH
U MPOMEXYTKOB BpeMeHHU. VHTepBasl MeX1y COOBITHSIMH W €r0 MHBAPHAHTHOCThH MO OTHOILIEHUIO K
BHIOOPY MHEPIMAIBHON CHUCTEMBI OTCUETA KaK MPOSBICHUE B3aMMOCBS3U MPOCTPAHCTBA M BPEMEHHU.
PenaruBucTCKHI 3aKOH CJOXKEHHsI CcKopocTed. PemarmBuctckuii ummyiabc. (OCHOBHOM 3aKOH
PENATUBUCTCKON JIMHAMUKH MaTEpUAIbHOW TOUKH. PENSITUBHCTCKOE BBIpQXKEHHME JUIsI KHHETHUYECKOM
sHepruu. B3aumocBs3p Macchl U 3HEPrUuu. DHeprus cBsi3u cucrteMbl. COOTHOIIEHNWE MEXAY MOTHOU
SHEpPrueil W UMIYJIbCOM 4YacTulpl. ['paHHIBI NPUMEHUMOCTH KJIACCUYECKOW (HBIOTOHOBCKON)
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MEXaHUKH.

1.4. DnemMeHTHI MEXaHUKH CIUIOMIHBIX CPE/I.

OOmue CcBOHCTBa >KMJIKOCTM M Ta3a. YpaBHEHUE DPABHOBECUS U JBUKCHHS >KUIKOCTH.
Wneanpuas xxunkocts. ['mapocratuka HeckumaeMon skuakocTd. CTallnOHApHOE TEUEHUE UJI€aTbHOMN
JKUJIKOCTH. YpaBHeHUE bepHyu.

Bsizkas xunkocts. Cunbl BHyTpeHHero TpeHus. CTallMOHApHOE TEUEHUE BSI3KOM KHUIKOCTH.
®opmyna Ilyazeina. Popmyna Crokca. ['mapoauHamMuyeckas HEYCTOMYMBOCTH. IloHsTHe o
TypOyJIEeHTHOCTH. [[BHKEHUE TeJ B )KUIKOCTSIX U Tasax.

WNneansHO ympyroe Teno. Ynpyrue nedopmanuu u HanpsokeHus. 3akoH ['yka. Ilmactuueckue
nedopmaruu. [Ipeaen npoyHOCTH.

1.5. Tapmonnydeckue KoneOaHus ¥ BOJHEI.

Konebanus. Mexannueckue konebanus. KuHemaTudeckne XapakTEPUCTUKH TapMOHHUYECKUX
koneOanuit. JluddepeHnuanpbHoe ypaBHEHHE TApMOHUYECKHX KoJjieOaHui. [IpyXuHHbIN, (u3ndecKkuit
U MaTeMaTHYeCKH MasSTHUKUA. DHEPrus TapMOHHUYECKUX KoneOaHui. CrokeHHue TapMOHHYECKHX
KoJie0aHUN OJHOTO HANpaBJIEHUS U OJMHAKOBOW 4acToThl. buenus. CrnoxkeHuss B3aUMHO
NepIeHANKYIApHBIX KojeOanuid. JuddepennuanbHoe ypaBHEHHE 3aTyXaloUIMX Kole0aHWHd U ero
pemenue. J{uddepennmansuoe ypaBHeHHE BRIHYKACHHbBIX Kojebanuil. [lonstue o pezoHance.

Mexanusm oOpa3oBaHMsI MEXaHMYECKUX BOJIH B ynpyroi cpene. I[IpononbHele 1 nonepedHbie
BosiHbI. CuHYycouaanpHble (FapMOHHMYECKUE) BOJIHBI. YpaBHeHHE Oeryiieil BonmHbl. [[nrHa BOJIHBI U
BOJIHOBOE uucio. BonHoBoe ypaBHeHue. PazoBas CKOpoCTb. ODHeprus BoJIHBL. Bektop Ywmosa.
BonnoBoit naket. ['pynnoBast ckopocTs. KorepeHTHOCTB.

WnTepdepenius BosaH. OOpa3zoBaHUE CTOSYUX BOJIH. Y paBHEHUE CTOSYEH BOJIHBI U €r0 aHAJIU3.

Pa3neua 2. Mosekyasipaas (pu3nKka 1 TepMOIUHAMHUKA

ey - nproOpeTeHne TEOPETUYECKUX U MTPAKTUYECKUX HABBIKOB (PU3MUECKOTO UCCIIE0BAHUS,
Ha OCHOBE 3HAaHUI (yHJaMEHTAJIbHBIX 3aKOHOB MOJIEKYJIIPHON (PU3UKHU U TEPMOAMHAMUKHU.

3agaum — Hay4UTh CTy/I€HTA BJIa/IeTh METOJIaMH pEILeHHs 3a/1a4 [0 JaHHOMY pa3eiy (GpUu3MnKu.

Ilepeuenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOpUH.

TepMoaMHAMUYECKHUI M CTATUCTUYECKUN METOJIbI UCCIEIOBaHUS. MaKpOCKOIMYECKOE COCTOSTHUE.
MaxkpocKOnMUYecKue napaMmeTphl Kak CpeIHUE 3HAUYCHUS.

M3omponeccel ¥ 3aKOHOMEPHOCTH HMX MpoTeKaHus. AOCONIOTHAs TemIrepaTypHas MIKajia.
VYpasuenue Knanelipona-Meneneesa.

Mopens wupeanpHOro rasa. BbIBOJ ypaBHEHMS MOJIEKYJIIPHO-KMHETHYECKOW TEOPHUH
UJCANIBHBIX Ta30B Ul JABJIECHUS U €r0 cpaBHEHUE ¢ ypaBHeHHeM Kianelipona-Menneneesa. Cpenuss
KMHETUYECKasi DHEPrus MOJEKyd. MOJEKyIsIpHO-KMHETHYECKOE TOJIKOBAHHE TEPMOJAMHAMUYECKON
TEMIIEpaTyphI.

3akoH MakcBemia Juisl pacipeIesieHus] MOJIEKYJT MI€AIbHOTO Ta3a MO CKOPOCTSIM U DHEPrUsiM
TEIJIOBOrO ABMKeHUs. bapomerpuueckas ¢opmyna. 3akoH bonbiiMaHa Ui pacnpeieneHusl YacTull BO
BHEIIIHEM NOTEHIMAIbHOM MoJie. CpeHee YMCI0 CTOJKHOBEHUI U CpeqHssl JJIMHA CBOOOAHOr0 pobera
MOJIEKYII.

SBnenus nepenoca. uddysusa. Kosdbdurument mudpdysun. Judbdys3us B razax, ;KUIKoCTIX U
TBEPABIX Tenax. TemtonpoBogHocTb. KoadduuueHT temnonpoBogHocTH. TeMmnepaTypornpoBOIHOCTb.
Bszkocts. KoauumeHnTs! BI3KOCTH ra30B U KUIKOCTEH.

Yucno creneHeid cBOOOABI MOJEKYJbl. 3aKOH PaBHOMEPHOI'O pacIpelleIeHus] SHEPrHH I0
CTEeMeHsIM CBOOOJbI MOJIEKyJ. BHyTpeHHss sHeprus uieanbHoro rasa. Pabora rasa mpu M3MeHEHUU
ero oovéma. KonmuuectBo Temotel. Teroémkocts. IlepBoe Hawano TepmoauHamuku. [lpumenenue
NEpBOro Hayaja TEPMOJMHAMHKH K H30IpolieccaM M aauadaTHOMY IMpoOIecCy HICaIbHOTO rasa.
3aBUCUMOCTD TEIUIOEMKOCTH MEAIBHOTO ra3a OT BHJa IIpOLECca.

2.2.TepMoTMHAMUKA.

Obpatumbie 1 HeoOpaTuMele npouecchl. Kpyropoii npouecc (uuki). TeroBsle BUTraTenu u
xosoawibHble MamnHel. [{ukn Kapuao u ero KIIJ[. Bropoe Hawano tepmoanHamuku. HezaBucumocts
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KITJI mukna KapHo ot mpupombl pabodero Tena. DHTPOMUA. DHTPOMUS HICATHLHOTO TOJKOBAHHE
BTOPOT0 Hauaja TePMOJUHAMUKH.

Peanbubie raspl. Cuibl M MOTEHUMATIbHAS SHEPIUs MEXKMOJEKYISPHOTO B3aUMOJCHCTBHUSL.
YpaBnenue Ban-nep-Baansca. M3orepmbl Ban-nep-Baanbca.

TepmoanHaMKKa MOBEPXHOCTH paszzena AByX cpeld. [loBepXHOCTHas 3HEprus M HaTsSKEHUE B
*)uakoctsax. CMaunBanue. [laBnenue noja UCKPUBICHHOM MOBEPXHOCTHIO KUAKOCTH. KanuimuisipHOCTb.

da3zoBble npeBpaiieHus. Pa3oBble quarpaMMbl. Kputnueckoe COCTOSHHE.

Kunkue kpucrauisl.

Pazpnen 3. DiekTpudecTBo

Lenu - npuobpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (PU3UUYECKOTO MCCIEA0BAHNUS,
Ha OCHOBE 3HaHWN ()yHJAMEHTAIBHBIX 3aKOHOB 3JIEKTPOCTATUKU M MMOCTOSTHHOTO TOKA.

3agauu — HAy4YUThb CTYJICHTA BJIAJETh METOAAMHU PEIICHUS 3a]1a4 110 JaHHOMY pa3zeny (pU3uKu.

Ilepeyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

3.1.DnekTpocTaTuka.

3aKOH  COXpaHEHHUs  JJEKTPUYECKOTro  3apsia.  Jiekrpudyeckoe  mosie.  OCHOBHBIE
XapaKTePUCTUKU DIEKTPOCTATHUECKOTrO MOJS — HANMPsDKEHHOCTh W MoTeHIuan. Hanpsk€HHOCTh Kak
rpaJueHT noTeHuuana. Pacuér anexTpocTaTuueckux mojeil Merogom cymneprno3unuu. Ilotok Bekropa
HanpsokéHHocTH. Teopema Octporpanackoro-l'aycca s 37IE€KTPOCTaTUYECKOTO MOJISI B BaKyyMe.
[Ipumenenne teopembl Octporpaackoro-I'aycca k pacuéry noss. DIEKTpUUYECKOE 0JI€ B BELIECTBE.
CBoOonHBIE U CBSI3aHHBIC 3aps/bl B JAUAJIEKTPUKAX. THUIBI AUAICKTPUKOB. OJEKTPOHHAS U
opueHTaloHHas nojspusanus. IlonspuzoBaHHocTs. AusneKkTpruueckas BOCIPUUMYUBOCTD BEIIECTBA.
DnekTpuueckoe cMelieHue. JusnexkTpruueckas MpOHUIIAaeMOCTh Cpe/ibl. Beluncienne HanpssKEHHOCTH
noJist B 1ndJeKTpuKe. CErHeTOANEKTPUKU. DIIEKTPETHI.

[IpoBoanMKM B ayekTpudeckoM moje. Ilone BHyTpH HpPOBOAHHMKA U Y €ro MOBEPXHOCTH.
Pacripenenenuie 3apsaoB B NPOBOJHUKE. DJIEKTPOEMKOCTb YEIMHEHHOrO IPOBOJHMKA. B3anMHas
E€MKOCTh JIByX NMPOBOJHUKOB. KoHaeHcaTOpbl. DHEprusi 3apsHKeHHBIX MPOBOJHMKA, KOHIEHCATOpa U
CHCTEMBI IPOBOTHUKOB. DHEPTHS AIEKTPOCTATHUECKOTO ToJsl. OObEMHAs MIIOTHOCTH SHEPTUH.

3.2.I1oCTOSIHHBIN PJECKTPUUCCKUN TOK.

ITOCTOSIHHBIM DJIEKTPUYECKUH TOK, €ro XapaKTEPUCTUKA M YCIOBHSA CYIIECTBOBAHMS.
Knaccuueckast a1eKTpOHHAsi TEOpHsl SJIEKTPONPOBOAHOCTH METAJUIOB U €€ OMNbITHbIE 0OOCHOBaHUS.
BriBog 3akona Oma B auddepeHunanbHod (opMe M3 DJIEKTPOHHBIX MPEACTAaBICHUN. 3akKoH
Bunemana-®panna. 3akon Oma B MHTErpanbHOM ¢opme. Pa3HOCTh MOTEHLMANIOB, IEKTPOBIDKYILAS
cuna, HanpspkeHue. 3akoHbl Kupxroda. 3akon JDxoynsa-Jlenna. 3OJeKTpU4ecKuid TOK B BaKyyMe.
PaGora BbIXOZAa 3J1EKTPOHOB M3 MeTayia. TepmoanekTpoHHass sMmuccus. Tok B razax. [lnmasma.
ONEeKTPONPOBOAHOCTh  3JEKTPOIUTOB. 3akoHbl dapaznes. ONeKTponu3 U €ro MpPUMEHEHHUE.
TepmonnexkTpuueckue ABieHNs. KOHTakTHas pa3HOCTh MOTEHIAIOB.

Pa3nen 4. Marnerusm

enn - npuoOpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HaBBIKOB (PM3MUECKOT0 MCCIIEI0BaHuUs,
Ha OCHOBE 3HaHWH (PyHAMEHTAJIBbHBIX 3aKOHOB 3JIEKTPOMAarHeTU3Ma.

3agauu — HAy4YUTh CTYJIEHTA BJIAJETh METOJAAMHU PEIICHU 3a]1a4 110 IaHHOMY pa3zeny (pU3uKu.

Ilepeyennb y4eOHBIX 2JIEMEHTOB pa3jeJia:

4.1.91eKTpoMarHeTusM.

MarnautHoe nosie. MarautHast UHAyKUMs. 3akoH Amrnepa. MaruutHoe nosie Toka. 3akoH buo-
Cagapa-Jlannaca v ero npUMEHEHHUE K pacy€Ty MarHUTHOTO TOJIsl. MarHUTHOE MOJI€ MPSIMOJIMHEHHOTO
IIPOBOJHUKA C TOKOM. MarHuTHOE IOj€ KPYyroBOro TOKa. MarHUTHBII MOMEHT BHUTKAa C TOKOM.
BuxpeBoii xapakTep MarHMTHOTO TMOJS. 3aKOH TOJHOTO TOKa (IUPKYJISIIUS BEKTOpa MarHUTHOM
WHIYKIWW) JJIsI MATHATHOTO TOJIsI B BAKYYME U €ro IPUMEHEHHE K pacu€Ty MarHUTHOTO TOJIsl TOpOUAa
U JUIMHHOTO cosieHoujaa. JlelicTBUe MarHMTHOTrO MOJs Ha JBWXKymuics 3apsa. Cuna Jlopenna.
JIBr>keHUE 3apsKEHHBIX YaCTUL B MArHUTHOM noiie. [IprHIUIT JelCTBUS HUKIMYECKUX YCKOPUTEIEH
3apsokeHHbIX 4YacTul. O¢ddext Xomma. MI'/[-renepatop. KoHTyp ¢ TOKOM B MarHMTHOM TOJE€.
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MarnauTHsiii notok. Teopema Octporpaackoro-I'aycca. PaboTa mepemerieHust MpoBOJIHUKA U KOHTYpa
C TOKOM B MarHUTHOM TIOJI€.

MarnutHOoe 1OJ€ B BellecTBe. MarHuTHbIE MOMEHTBI AaTOMOB. THUIIBI MAarHeTUKOB.
Hamarnuuennocts. MHKpO MW Makpo TOKH. ODJIEMEHTapHas TEOpHs [aua- W TapamMarHeTh3Ma.
MarauTtHass BOCIPUMMYMBOCTh BELIECTBA M €€ 3aBUCUMOCTb OT TEMIIEPATypbl. 3aKOH IOJIHOI'O TOKa
JUIsi MAarHUTHOTO TI0JI B BellecTBe. HanpskeHHOCTh MarHUTHOTO ToJist. MarHuTHas MpOHUIIAEMOCTh
cpensl. @eppomarnetuku. OnbiTel CTosnetoBa. KpuBas HamarHM4vBaHus. MarHUTHBIM THCTEpE3HC.
Touka Kropu. Jlomensl. CrinHoBasi mpupoja ¢peppoMarHeTu3ma.

4.2. DneKTpoMarHuTHasi MHAYKLUS U IepEMEHHBIN TOK.

SBnenue snekrpoMarHuTHOM WHAYKIUU (ombiTel Dapazes). I[lpaBuno Jlenma. 3akoH
3JEKTPOMarHUTHOW MHAYKIMM M €ro BBIBOJ M3 3aKOHAa COXpPaHEHUs »HHepruu. SBieHue
caMOMHAYKUMUA. MHAYKTUBHOCTh. TOKM IpU 3aMBIKAaHUM U PAa3MbIKAaHUU LIENH. SIBICHUE B3aUMHOMN
UHAYKIMU. B3anMHas WMHIYKTUBHOCTh. DHEPrusi CUCTEMbl IPOBOJHUKOB € TOKOM. OObEMHas
MJIOTHOCTh SHEPTUU MarHUTHOTO ToJis. Llenu nepemenHoro Toka.

OcHoBbI TeOprH MakcBeinia s 3IeKTPOMarHuTHOro noist. Buxpesoe anektpuueckoe mome. Tok
cMelIeHus. Y paBHeHHsT MakcBeIia 17l SJIEKTPOMArHUTHOTO TIOJISI B MIHTETPATIBHOM (hopMme.

["apMoHMueckue 3NEeKTPOMAarHUTHBIE KoseOaHUs U UX xapaktepucTuku. uddepennmansnoe
YpaBHEHHE SJCKTPOMArHUTHBIX KOJICOAHMMA. ODIJIEKTPUYCCKUI KOJIeOATebHBI KOHTYp. OJHEprus
ANEKTPOMArHUTHBIX KoJjebOanuit. [uddepeHunanbHoe ypaBHEHHE JIEKTPOMATHUTHBIX KONEOaHWHA U
ero pemenne. JuddepeHnuanbHoe ypaBHCHHE BBIHYXICHHBIX KOJICOAHWUH © €ro pelieHue.
AMiuTyaa u (pasza BeIHYKISHHBIX KoJiebanuii. Pezonanc.

DNeKTpOMarHuTHbie BOJIHBI. OCHOBHBIE CBOMCTBa JJICKTPOMArHUTHBIX BOJIH. BoiHOBOE
ypaBHEHUE. DHEPrus 3JIEKTPOMarHuTHbIX BOJIH. [loTok sHepruu. Bexkrop Ymosa-IlolinTuHra.

Paznen 5. Ontuka. KBanroBasi pusuka

Lesn - nproOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (PU3MUECKOTO UCCIIEIOBAHHUS,
Ha OCHOBE 3HaHWH (PyHJaMEHTAJIbHBIX 3aKOHOB ONTHKHU U KBAHTOBOU (DU3UKH.

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

Ilepeyenn y4eOHBIX 3JIEMEHTOB pa3jeJia:

5.1.BonHOBas ONTHKA.

Wntepdepenius ceera. KorepeHTHOCTP 1 MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. Pacuér
UHTEP(PEPEHIIMOHHOM KapTUHBI OT JIBYX KOI€PEHTHBIX HCTOYHUKOB. ONTHYECKast UIMHA Ty TH.
Wutepdepeniiys cBeTa B TOHKHUX IUIeHKaX. IHTepdepoMeTphi.

Hudpaxmus csera. [Tpunuun I'toiirenca-®penens. Meton 308 @penens. [pamonuneiinoe
pactipocTpaHenue cera. Judpaxuus OpeHens Ha KpyriioM OTBEpCTHH U aucke. Judpakuus
®payHrodepa Ha 0JJHOM 1Ienu U Au(pakIMoHHON peméTke. Pa3zpematonias ciocoOHOCTb
ONTUYECKUX MTPUOOPOB.

Judpakius Ha npocTpaHcTBeHHOH pemérke. @opmyna Bynbda-bparra. [punnun
rosiorpagun. MccnenoBanue CTpyKTypbl KPUCTAIIIOB.

Ontuuecku HEOTHOPOAHAS cpena. Jucnepeus cBeTa

Pacnipoctpanenue ceeta B BemecTse. ONTHYECKH HEOMHOPOAHAS cpena. Jucnepcus cBera.
O6iacTi HOpMAJIBHOM M aHOMAJIbHOM ucnepcrn. JNEKTPOHHAs TEOPHsI TUCIIEPCUU CBETA.

[Tornomenue ceeta. dpdexr Homnepa. U3nyyenune Basunosa-UYepeHnkosa.

[Tonspuszanusa ceera. EcrecTBeHHBIN 1 MOSIpU30BaHHbIN cBeT. [lonspusanus ceeta npu
oTpaxeHHH. 3akoH bprocrepa. J[BoliHoe myuenpenomiienne. OHOOCHbIe KpucTauisl. [lonsponasl n
MOJISIpU3al[MOHHBIE ITPU3MBI. 3aKOH Mairoca.

5.2.KanroBas ¢usuka.

TennoBoe w3nyuenue. U€pnoe temo. 3akoH Kupxroda. 3axon Credana-bonsimana.
Pacnpenenenue sHepruu B crekTpe abCOMIOTHO YEPHOTO Tena. 3akoH cMmelieHus Buna. KBanrosas
runore3a u ¢opmyna [lnanka. Ontudeckass nupomerpus. Buemnuit Gotosddexkt u ero 3axoHsl.
@otoHbl. YpaBHeHHMEe OWHIITEHHa A BHewmHero ¢ororddexra. Macca u ummynsc (GoToHa.
JaBnenue cBera. OnbiThl JleOeneBa. KBanToBOE 1 BOJIHOBOE 00BsICHEHHE JaBieHUs cBeTa. DddexT
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KomnToHa. /[nanekTnueckoe eqUHCTBO KOPITYCKYJIIPHBIX U BOJHOBBIX CBOMCTB 3JIEKTPOMAarHATHOTO
U3ITy4EHUS.

OmnbITHOE 00OCHOBaHUE KOPIYCKYJSIPHO-BOJIHOBOI'O Jyallu3Ma CBOMCTB  BELIECTBA.
®opmyna ge bpoing. CooTHolIeHHME HEONPENENIEHHOCTEH Kak IPOSBIECHUE KOPILYCKYJISIPHO-
BOJIHOBOT'O JlyaJIn3Ma CBOMCTB MAaTE€pHUH.

BonnoBast Qynkuus u e€ craTUCTU4YecKHil cMbIca. OrpaHMYEeHHOCTh MEXaHHYECKOTO
JerepMuHu3Ma. [IpyHIMI NPUYMHHOCTM B KBAaHTOBOM MexaHMKe. CTaluOHapHbBIE COCTOSHUS.
VYpaaenne Illpémunrepa mns cramoHapHBIX cocTosiHUE. CBoOOAHAs dacTumna. TyHHENbHBII
¢ dexr.

Yactuna B OJHOMEPHOHN IPSIMOYIOJBHON «IIOTEHIMAIBHON siMe». KBaHTOBaHUE 3HEPruu U
MMITYJIbCA YaCTULBL. ["apMOHUYECKUI OCIUILIATOP.

Pa3nen 6. ®u3uka atoma, aTOMHOIO S/IPa M 3JIeMEHTAPHBIX YaCTHII

Lesn - nproOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (PU3MUECKOTO UCCIIEIOBAHUS,
Ha OCHOBE 3HaHMH (yHJAMEHTAJIbHBIX 3aKOHOB (PM3UKHU aTOMA U aTOMHOTO sJIpa.

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

Ilepeyenn y4eOHBIX 3JIEMEHTOB pa3jeJia:

6.1.ATom.

Crpoenue aroma. OmbiTel Pezepdopna. Jluneituarsie cnektpsl atomoB. Iloctynater bopa.
Bonopononono6usie aromsl. OnbiT @panka u ['epia.

Omneir Ilrepna u I'epnaxa. Cnun anekrpoHa. CiMHOBOE KBaHTOBOE 4MCiI0. DEpMHUOHBI U
603o0nb1. [Ipunnun [laynu. Pacnpenenenue s31eKTpoHOB B aTtoMme Mo cocTostHusM. [lonstue 006
JHEPreTUYECKUX YPOBHSAX MOJeKyJd. CHeKTpsl aroMoB M Mosekys. [lormomeHue, CIOHTaHHOE U
BbIHYX/IeHHOE u3iny4yeHus. [lonstue o nasepe.

6.2. DneMeHThI (PU3UKHU TBEPIOTO Teja

da3oBoe IPOCTPAHCTBO. DeMeHTapHas siueiika. [InotHocts coctosamii. [lonaTue o KBaHTOBOM
cratuctuke boze — OliHiureiina. ®oToHHBIM U (OHOHHBIN ra3bl. Pacnpenenenue (oHOHOB MO
sHeprusM. TemnoéMkocTh KpucTamuinyecko pemérku. CBepxrekydecTb. [loHsATHE O KBaHTOBOMU
cratuctuke @epmu-/lupaka. Pacnpeneienne 31eKTpOHOB IPOBOJAUMOCTH B METAJUIE 110 SHEPTUAM IIPU
abconoTHOM Hyse Ttemrepartypbl. OHeprus ®depmu. BrausHue temmepaTypsl Ha pacopeleleHue
9NEKTPOHOB. YpoBeHb depmu. BHYTpeHHsIsI SHEPrUsA U TEIUIOEMKOCTD IEKTPOHHOIO Ta3a B METAJIE.
DNEeKTPONPOBOIHOCTh METAJIOB. CBEpXMPOBOIUMOCTh. MarHUTHbIE CBOMCTBA CBEPXIPOBOIHUKA.

OHepreTudecKkue 30Hbl B KpUcTauIax. Pacnpenesenne a1eKTpOHOB 10 SHEPTeTUYECKUM 30HaM.
BanenTHas 30Ha U 30Ha MPOBOAMMOCTH. MeTasuibl, TUANEKTPUKH U MOIYNpPoBOAHUKU. CoOCcTBEHHas
IPOBOAMMOCTh  TOJYNPOBOAHUKOB. KBazuuacTHLIBI — 3JIEKTPOHBI IPOBOAMMOCTH M JBIPKH.
O¢ddexTuBHas Macca >3neKkTpoHa B Kpucrtamie. IlpumecHas NpoBOAMMOCTb MOJYHPOBOJHUKOB.
ONEKTPOHHBIM W JBIPOYHBIA MOIYNPOBOAHUKU. KOHTakTHBIE sBIEHMs. KOHTAaKT 3JIEKTPOHHOIO MU
JBIPOYHOTO  TOJYNPOBOJHUKA  (p-N—Tepexo) MW  €ro  BOJbT-aMIIEpHAs  XapaKTEPUCTHKA.
DOTORIEKTPUUECKHE ABJICHUS B NIOJYNPOBOJHUKAX. JIFOMUHECHEHINS TBEPABIX TEII.

6.3. AtomMHOE SIpO.

3apsn, pazMep M Macca aTOMHOrO szapa. MaccoBoe M 3apsiioBoe€ uucia. MOMEHT uMIIyJbca
a1pa U ero MarHuTHbI MoMeHT. CoctaB snpa. Hykionsl. BzaumoneiicTBue HyKJIOHOB U MOHSTHE O
CBOWCTBaX U NMPUPOJIE SAEPHBIX CHIL. JleeKT Macchl U SHEPTHs CBSI3H Ipa.

3aKOHOMEPHOCTH U MPOUCXOXKJAEHUE aibda-, Oera- M TraMMa-U3JIydeHUH aTOMHBIX Sep.
SnepHple peakuMu M 3aKOHbI coxpaHeHus. Peakuus paenenus spep. LlenmHas peakuus neneHus.
[Tonstue o sinepHoi HHepreruke. Peakmnus cuHte3a aTtoMmHbIX snep. [IpoGnema ympaBisieMbIx
TEPMOSIIEPHBIX PEAKIUI.

6.4.OneMeHTapHbIe YacTUIIBl U (pr3nyecKast KapTHHA MHUPA.

BemectBo u nosie. Mepapxus cTpykTyp matepuu. YacTHIbl U aHTHYACTHUIBI. DJIEMEHTapHbIE
yacTuubl. KBapku, JIeNTOHBI U KBaHTHI. YeTklpe THIa (pyHIaMEHTAIbHBIX B3aUMOIEUCTBUN: CHIIbHBIE,
JJIEKTPOMArHuTHHIE, cllabble M TpaBUTALMOHHBIE. AJpPOHBI. Sapa aToMoB. ATOMBL. MOJEKYJIBI.
MakpockonuyecKue COCTOSHHS BEIIeCTBA: Ta3bl, KUAKOCTH, IUIa3Ma, TBEpAbIe Tena. llmaHeTsl.
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3BE311b1. BemecTBo B 3KCTpeMaIbHBIX YCIOBUSX: O€Nble KapJIUKHU, HEUTPOHHBIC 3BE3/IbI, YEPHBIC JBIPHI.
T'anakTukn.

5. OIIeHO‘leIe MaTepUuaJibl IO TUCHUIIJINHE
OHGHOLIHBIG MaT€puralibl 10 AUCHUILIMHE IIPEACTABJICHBI B BUJIC (bOHI[a OLCHOYHEIX CPEACTB.

6. MaTepnanbno-TexrmquKoe Hu y‘leﬁHO-MeTOJIH'leCKOC o0ecrneyeHue AUCHUIIJIUHBI

6.1 [lepeyeHb y4e6HO-METOAUYECKOTO O6ecneYeH s M0 JUCIHUIIMHE

Ne | ABTOp, Ha3BaHWE, MECTO M3aHUs, H3/IATEIILCTBO, TOJI U3JJAHUS, KOJIMYECTBO CTPAHHUII, PEIKUM
n/m JIOCTYTIa

duznka: MeTO,Z[I/I‘IeCKI/Ie YKa3aHuA 110 U3YYCHHUIO JUCHUIIIIMHBI U 3aJaHus JJIA npOBepquoﬁ
1 |pa6otel / PTA3Y; Coct.K.T.H., notieHt ['.I". Pamazanosa —M., 2022. 34 c.
http://portfolio.rgazu.ru/pluginfile.php/86068/mod_resource/content

@usnka. M3ydyenne cBoOOAHBIX Konebanuil npykuHHoro mastauka. / PUA3Y; Coct. K.T.H.,
2 | mouent I'.I'. Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316412/mod_resource/content

dusnka. I/IsyquHe BpalaT€JIbHOI'O ABMXKECHHS TBEPAOTO TE€JIa U ONPCACICHUE MOMEHTa MHEPUUHU
3 |maxosuka/ PI'A3Y; Cocrt. K.T.H., goneHt I'.I". Pamazanosa — M, 2022. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/316410/mod_resource/content

®usuka. Omnpenencuue oTHouieHus Teroemkoctd Cp/CV MeTooM  aauabaTuvdeckoro
4 |pacmupenusa. /Poc. roc. arpap. 3aou. yH-T; CocT. K.T.H., moueHt ['.I'. PamazanoBa -
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316422/mod_resource/content

®usuka. U3mepenue temneparypsl Tepmonapoit /PTA3Y; Coct. K.T.H., goneHt I'.I". PamazanoBa—
M., 2022.http://portfolio.rgazu.ru/pluginfile.php/316458/mod_resource/content

O®usuka. U3yuyenne nenu nepemernnoro toka. / P'A3Y; Cocrt. k.1.H., nouent ['.I'. Pama3anosa
— M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316430/mod_resource/content

O®uszuka. Onpenenenve UHAYKTUBHOCTH KaTtymku. / PI'A3Y; Cocr. x.T.H.,, gonent [.I.
7 | PamazanoBa— M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316438/mod_resource/content

dusuxka. Onpe,ueneHI/Ie KOHIOCHTpallMu pacCTBOpa cCaxapa 10 YTy BpallCHUS IIJIOCKOCTU
8 |momspmsamuu cBera. / PTA3Y; Cocr. k.1.H., notiet ['.I". Pamazanosa — M., 2022.
http://portfolio.rgazu.ru/pluginfile.php/316447/mod_resource/content

dusuxka. OnpeneﬂeHI/Ie I‘OpI/I3OHTaJ'IBHOI71 COCTaBJ'I}IIOH_Ieﬁ BCKTOpa MarHuTHOM WHAYKOHUU
9 |marmmr"Horo mnoiasgs 3emim. / PI'A3Y; Cocr. k.T.H.,, gonentr I.I'. PamasanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316439/mod_resource/content

du3uka. OHpeI[CJ'ICHI/IC OCBCIHICHHOCTH MOBEPXHOCTU C MOMOUIBIO CCJICHOBOT'O (pOTOBHeMeHTa.

10 |/ PT'A3Y; Cocr. k.1.H., nonenr I'.I". PamazanoBa — M.,
2022.http://portfolio.rgazu.ru/pluginfile.php/316448/mod_resource/content

®usuka. ['pagynpoBka MOHOXpOMATOpa U ONpEETIeHNE JAJIUH BOJH criekTpa rasza. / PI'A3Y;
11 |Cocr. k.1.H., gouenut ['.I". Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316453/mod_resource/content

®uszuka. Onpenenenue koddpduiueHTa BA3KOCTH KUAKocTH MetojgoMm Crokca. /Poc.roc.
12 |arpap. 3a04. yH-T; CocT. K.T.H., foueHT ['.I'. Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316411/mod_resource/content

6.2 IlepeyeHb yueOHbIX U3IaHUI, HEOOXOAUMBIX JJI1 OCBOCHHS TUCHMILIUHBI
DNEeKTPOHHbIE y4eOHbIE N3/IaHUs B JIEKTPOHHO-0UOMHMoTeuHbIX cuctemax (ObC):
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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-¢ usnm., crep. — CaHKT-
[TerepOypr: Jlansb, 2022. — 292 c. —ISBN 978-5-
8114-9199-5. — Tekcr : snexkTpoHHbIH // 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-
[TetepOypr: 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

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

4 | Noctmwkenus 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 OubnnoTeka oTKphiToro gocryma (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—  MexayHapoanass ~ WHOOpPMAIMOHHAsE ~ CHCTEMa IO
CEJIbCKOXO3SICTBEHHBIM HAyKaM M TEXHOJIOTHSAM.

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

NupopmanuoHHbIE CIPABOYHbIE CUCTEMBI

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

2 NudopmaronHo-cripaBounas cucrema «Koncynbrant [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) TeXHUYECKUX CPeICTB 00yUeHust
(aynuropum)
s 3aHsTHR 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 TOBEPXHOCTU C IOMOIIBIO CEJICHOBOI'O
¢dorosnemenTa»; «l'pagynpoBka MOHOXpomaropa U

OIpeACICHUEC JJINH BOJIH CIICKTpa rasa»

Hns 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
MUMHUCTEPCTBA CEJIbBCKOI'O XO3541MCTBA POCCUUCKOU 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

Hanpasnenue noarorosku: 13.03.02 DyekTpo3HEpreTrKa M JJIEKTPOTEXHUKA
Hanpasnennocts (mpoduiib) mporpaMMbl: DJIEKTPOCHAOKEHNE CETbCKUX TEPPUTOPUI
KBanudukanus: 6akanasp

®opma 00ydeHUsI: OUHAs

bamammuxa 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 MATEPUAJIbl, 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 TermioeMkoct Cp/Cv MeTo10M arabdaTuiecKoro
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 uentpanbHbIx cuil. PaGora B mone TsaroreHus. [loTeHImanbHas >HEPTUs 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 YypaBHEHHUE
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.

MouJaexyasipHas GU3MKa U TePMOAUHAMHUKA
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.
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10. PaGoTa rasa npu n3meHeHuu ero oobema. Pabora rasa nmpu nzomporeccax.

11. KonuvecTBo TEm1OThL. 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 mosiei MeTo1oM cyneprnosuiuu. [loxe qunoms.

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.
CerHeTonIeKTpUKU. 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.
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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. Llupkynsnusi BEKTOpa MarHUTHOM MHAYKLUMU JJIi MarHUTHOTO IOJs B BaKyyMe. 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 ¢geppomarHetnku. KpuBas HamarHuuuBaHus. MarHuTHBIA TUCTEpE3HC.
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 MMILYJbC 3JIEKTPO-MAarHUTHOIO 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 [roiirenca—®penens. Meton 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. JlaBnienne cBeta. OnbiThl JIeOenena. KBanToBoE 00BsICHEHUE 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. BoyIHOBBIC CBOMCTBA MaTepuu. BOJHOBBIC CBOWMCTBA AJIEMEHTAPHBIX YacTHIl. [ umoresa e
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
MOJYyNIPOBOJAHUKU. 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.

MouJexyasipHas Gpu3MKa 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 TapaJIeITHHO.
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 u 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 QHU3UKH.
. 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 —

[\ T NS T NG T NS T NG T NS T NG T N T N T S e T e T T
O NN PN WNR, OOV WM P WN—=O
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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 npeioKeHHBIX BApHAHTOB HET BEPHOTO.
—

2. BhICTPOTY M3MEHEHHUS CKOPOCTH 10 HATIPABICHHIO XapaKTePH3YeT:
A. TaHreHIMansHOE ycKopeHue; b. HopmanbHoe yckopenue; B. monnoe yckopenue; I'. nepememnenue 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 urepuuu; . UMITYJIBC.

7. K gauccunaTHBHBIM CHIIAM OTHOCSITCSL:
A. cuna tsprectd; 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.

26



12. Teepmoe Terno, coBepluaroliee MO JCHCTBHEM CHIIBI TSHKECTH KOJEOAHUS BOKPYT HEMOABIKHOM
TOPU30HTAIBHON OCH, IPOXOJALIECH Yepe3 TOUKY, HE COBIAJIAIOIIYIO C IEHTPOM MaccC Tela — 3T0. ..
A. MatemaTtnieckuii MasTHUK; b. pusuueckuii MasTHUK; B. mpy>KWHHBII MasTHUK;
I'. konebarenbHBIH KOHTYP.

13. T'apmonnueckoe koiebanue 3amaHo ypaBHeHneM X= ASIN(ak + «). Kakas ¢opmyna ompenenser
KHHETHYIECKYIO YHEPTHIO 33IaHHOTO 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  CYIEPIIO3UIUME  TIOJIEH, Al
ONpEEIUTE HAIPABIEHUE BEKTOpAa HANPSHKEHHOCTH @ @
pesyabTHpylomero nois B Touke C, eciu 1mone
CO3/1aHO PaBHBIMHU I10 MOJYJIIO 3apsIaMU. O
4 2 2
A.2. Bb.4. B.1. TI.3. /.5
20. HampsskeHHOCTh  Yepe3 TOTCHIMAal MOXET OBITh V3

BBIpaKEHA cleayromuM obpaszom: E =
A. go(@, —9,): B. (@, —9,); B.gn,; T. (-grade); A. Cpean npennoxeHHBIX 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; . cpenu mpennoKeHHbIX BAPUAHTOB OTBETOB HET BEPHOIO.

24,
ammmmute 1 mpaBmino Kupxroda mst yzna A u 2 npasmio 1t koatypa ABC/L.
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25 TpI/I OOWHAKOBLIX CONPOTUBJICHUA COCAUWHCHBI IBYMSA criocodamu. OHpCI[eJ'H/ITL, B KakOM ciydac

COTpOTHUBJICHHUE TenH Oobie. Ha ckoibpko?
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