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1. COAEPXXAHUE JUCLUIIIMHBI

1.1 ®U3NKA 1 METO/IbIl HAYYHOI'O [TIO3HAHHMA

Pusnka Kak Hayka. HayyHble METOABI NIO3HAHUSA OKPYXKAIOIIETO MUPA U UX OTJIMYMS
OT JPYI'MX METOAOB IMO3HaHMA. Poib dKCIEepUMEHTa U TEOPUU B IIPOLIECCE ITO3HAHUSA
npuponbl. Hayunsie runoressl. @usndeckue 3akoHbl. OCHOBHBIE 3JIEMEHTHI (PU3HMUECKON
KapTHHBI MUPA.

1.2 MEXAHUKA

1.2.1.Kunematuka.MexaHuyeckoe JBHKEHHME UM €ro BUIbl. OTHOCUTEIBHOCTH
MexaHudyeckoro  ABwxkeHus. CkopocTb. YckopeHue. PaBHOMEpHOE — JIBH)KEHHE.
[IpsimonuHeitHOE PaBHOYCKOPEHHOE JBHXKEHHUE. [[BMKEHHE C yCKOpEeHHEM CBOOOJHOTO
nmageHus. JIBuKeHHe 10 OKpPYKHOCTH C TIOCTOSSHHOM II0 MOJAYJIIO CKOPOCTBIO.
[{eHTpOoCTpEMHUTEIIBHOE YCKOPEHHE.

1.2.2. Jlunamuka. MlHepunanbHble CUCTEMBI OTCUETA. 3aKOHbI AUHAMUKU. llepBblii
3akoH Herorona. [Ipunuun otHocutensHocTy ["anunes. Macca tena. [ltoTHOCTE BelecTsa.
Cuna. [Ipunuun cynepno3uumu cwi. Bropoi 3akoH HetotoHa. Tpetuii 3akoH HproToHa.
3aKkoH BceMHUpPHOro TaroreHus. LleHTpocTpemurenbHas cuna. ICKyCCTBEHHBIE CITyTHUKHU
3emnu. Cuna tsxectu. Bec m HeBecomocTh. Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusl.
JlaBneHue.

1.2.3. Cratuka. MomeHT cuibl. LleHTp TskecTu. YCIOBHS paBHOBECUS TBEPAOrO
tena. JlaBnenue xxuakoct. CooOmarommuecs cocyabl. 3akoH [lackans. [Ipunuun neictBus
TUApPABINYECKUX MeXaHu3MOB. Cuia Apxumesaa. Y clIOBUS IIJIaBaHUS TEN.

1.2.4. 3akoHbI COXpaHeHHUs B MexaHuKe. IMITynbC Tena. 3aKOH U3MEHEHHSI HMITYJIbCa
tena. mnynsc cunbl. UMnynbe cuctembl Ten. BHyTpeHHUE W BHEIIHHE CUJIbI. 3aKOH
COXpaHEHUsl UMITyJIbca CUCTEeMbI Tel. PeakTuBHOe nBrkenue. Pabora cuiibl. MOLIHOCT®.
PaboTa kak Mmepa uzmeHenus suepruu. Kuneruueckas sueprusi. Teopema 0 KHHETHUECKOM
sHepruu. lloTeHnumanbHass SHEprus B TMOJE CWIBL TSKECTH U CUJIbl  YIPYTOCTH.
KoHcepBaTuBHBIE U JUCCUIIATUBHBIE CUJIbl. 3aKOH COXPAaHEHHUS MEXAHWYECKOW SHEpTHUU.
VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

1.2.5. Mexanudeckue kosieOaHus U BOJIHBI. ['apMoHuYeckue KonebaHus. Y paBHEHUE
rapMOHUYECKHX KoJjieOaHuii. AMIuinTya u paza konebdanuii. [lepuosn konedbanuii. Yactora
kosneOanuii. CBOOOIHBIE KOJIeOaHMsI (MATEMAaTUYECKUI U IPY>KUHHBIA MasITHUKH ). DHEPTHs
CBOOOJHBIX He3aTyXalolumx KoyebaHuil. BbIHyXaeHHble KojeOaHus. AMIUITUTYAa
YCTAaHOBUBIIMXCS BBIHYXACHHBIX KoyieOaHuid. Pesonanc. Mexanmdeckue BOJHBI. Bumbl
MEXaHHYECKUX BOJH. CKOPOCTh pacHpOCTPAHEHHS MEXaHUYECKUX BOJH. J[JIMHA BOJIHBL
3BYKOBBIE BOJIHBI.

1.3. MOJIEKVJIAAPHA A ®U3MKA

1.3.1.MonekynsapHas ¢u3uka. BO3HUKHOBEHHWE AaTOMUCTUYECKOM THIIOTE3bI
CTPOECHMS BEIIECTBA U €€ IKCIEPUMEHTAJbHBIE JOKa3aTeabCTBa. OCHOBHBIC IOJOXKECHUS
MOJICKYJISIPHO-KMHETUUECKON Teopuu. bpoyHoBckoe nuxenue. [labnenue. Juddysus.
CrpoeHue U CBOMCTBA ra3oB, JKUJIKOCTEN M TBEPABIX Tei. TemnoBoe IBUKEHUE aTOMOB U
MOJIEKYJ BetlecTBa. AOCOJIOTHAS TeMIIepaTypa Kak Mepa cpeJHel KUHETUYECKONU SHEPTrUn
TEIUIOBOIO JABWKEHMS 4vacTull BemecrBa. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOU TeOprUr. MoIeNIb AEaIbHOTO ra3a. ¥ paBHEHUE COCTOSIHHS UJIEATIbHOTO Ta3a.



CBs3pb MEXAYy [NABICHHEM U CpPEIHEH KUHETUYECKOM SHEPrueil TEemIoBOro JBUKEHUS
MOJIEKYJI UJealbHOro ra3a. CBsi3b TEMIIEpaTyphl Ia3a co CpeHEN KMHETHYECKOW dHEpPIUen
ero yactull. YpaBHeHue MeHnneneeBa—Knaneiipona. M3omnponeccsl: M30TEPMUYECKUH,
U30XOpHBIM, u300apHbId mporecchl. ['paduku  um3ompoieccoB. HaceilieHHble U
HEHACBIICHHbIE mMapbl. BraxHocTe Bo3nyxa. H3MeHeHME arperaTHbIX COCTOSIHUU
BEILIECTBA: HWCIIAPEHHE M KOHJCHCALMS, KHUIIEHUE >XUIKOCTH. VI3MEHEHue arperatHbixX
COCTOSIHMI BEIIECTBA: IUIABJIEHWE M KpucTaum3aius. M3meHenue sHepruu B (pa3zoBbIX
nepexoiax.

1.3.2. Tepmonunamuka. BHyTpeHHsAss 5Heprus. TemioBoe  paBHOBECHE.
Termmonepenaua. Buael Temionepenaun. KoimdecTBo TEMIOTHL. Y AeIbHAs TEMIOEMKOCTh
BemecTBa. Pabora B TepMoanHAMHUKe. YpaBHEHHE TeIIoBoro Oamanca. IlepBwiil 3akoH
TEPMOJIMHAMMKH. 3aIIMCh IEPBOr0 3aKOHA TEPMOIMHAMUKY MPU Pa3IMYHBIX U30IIPOLIECCAX.
AnumabatHblil poriecc. Bropoit 3akon TepmoauHamMuku. TemoBbsle IBUraTeNld U OXpaHa
okpyxaromeid cpeabl. KoapduimeHt mone3Horo AeWCTBUS TEIUIOBBIX JIBUTATeNCH.
UneanwsHbiii Temnosout asurarens. [ukn Kapho.

1.4. SJIEKTPOJUHAMUKA

1.4.1.9nexkrpocratuka. DnekTpusauus Ten. BzaumoneiictBue 3apsgaoB. [Ba Buaa
3apsiaa. DJEMEHTApHbIM JJIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHUS DJIEKTPUYECKOIO
3apsaa. TodeuHsbli aekTpudeckuil 3apsia. 3akoH Kynona. Dnekrpuueckoe noje. Jleicraue
ANEKTPUYECKOTO TOJIS Ha dIEKTpUUECKUe 3apsaabl. HanpsKeHHOCTh 3JIEKTPUYECKOTO MOJIA.
HanpsixkeHHOCTB NoJIst ToueuHOoro 3apsaa. [IpuHunn cynepno3uimm dJeKTPUUECKUX MOJIEH.
JIunnn nHanpsokeHHocTH. [loTeHIManbHOCTH AneKTpocTaThyecKoro mnons. IloreHnman
anexkTpuueckoro noisisd. PazHocte moreHmmanos. [loTeHimman mosit TOYEHYHOro 3apsja.
OKBUIIOTEHIMAIbHbIE  TOBEPXHOCTU.  [IpOBOAHMKM B 3JEKTPUYECKOM  IMOJE.
DnekTpocTaTuyecKass MHAYKLUMS. OJIEKTpocTaTHdecKas 3amuTa. JIMdlexkTpuku B
anekTpuyeckoM 1mone. llonsspHble w  HenmonsipHble  audiIeKTpuku. [losspu3zanus
TUAIIEKTPUKOB. J(M3eKTprudecKas NPOHUIAEMOCTb. DJIEKTPHUUECKasi EMKOCTb ITPOBOJIHUKA.
DHeprus 3apsyKeHHOro npoBoAHMKA. KoHIeHcaTopbl. DIIEKTPOEMKOCTh KOHJIEHCATOPOB.
[Inockuii  KOHAEHCATOp.  ODHEpPrusi  DJIEKTPUYECKOrO0  NOJIsI  KOHJIEHCATOPOB.
[TocnenoBaTenpbHOE M NAPAJUIEIBHOE COEINHEHUE KOHEHCATOPOB.

1.4.2. 3akoHBl TOCTOAHHOTO TOKa. OJJEKTpUyYeckuid TOK. IloCTOsSTHHBIN
anekTpuueckui Tok. Cuila Toka. DIEKTpUYECKOE conpoTuBiieHUE. Hanpsbkenue. 3akoH
OMma a1t ogHOpOAHOrO yyacTka uenu. [lociaenoBaTenpHOE U MapalieIbHOE COEIUHEHUE
npoBOAHUKOB. (CMEIIAHHOE COEAUHEHHWE MPOBOJHUKOB. OJEKTPOABUKYIIAS CHIIA.
BHyTpeHHEe CONpPOTUBIEHUE MUCTOYHMKA TOKA. 3aKkOH OMa M MOJHOW 3JIEKTPUYECKOU
nenu. Pabora snexktpuueckoro Toka. 3akoH Jxoymns—Jlenna. MoUHOCTh 3JE€KTPHUUECKOTO
TOKa. DJEKTPUYECKUA TOK B METaUIaX. 3aBUCUMOCTb CONPOTHUBIICHHUS] METAIMYECKUX
IIPOBOJIHUKOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTh. DJIIEKTPUUECKHUI TOK B KUIKOCTSIX.
DNEeKTPOJIUTBI. DNEKTPoau3. 3aKkoHbl Papajes Uil 3JIEKTPOoM3a. DJIEKTPUUECKH TOK B
razax. (CaMOCTOSITENIbHBIA W  HECAaMOCTOSTENIbHBIA  pa3psiabl B raszax. Bugael
CaMOCTOSATENBHBIX PA3PSA0B. DJIEKTPUUYECKUN TOK B MOJYIPOBOJHUKAX. 3aBHUCHUMOCTH
COMPOTHUBJICHUSI TOJYIPOBOJHUKOB OT Temneparypbl. COOCTBEHHas U MpUMECHas
IPOBOJAMMOCTH NOJIYIIPOBOAHUKOB; p—N NEPEXO/I.

1.4.3.MarauTtHoe noJjie. MarauTHoe noJie Toka. MHAyKuus MAarHUTHOTO 1015, JInHuu
MarHuTHoM uHAykiuu. [IpaBuiio OypaBunka. MHIyKIMS MarHUTHOTO MOJIS IBHKYIIETOCS
ANEKTPUYECKOTO 3apsA/ia U MpoBoAHUKA ¢ TOKoM. Cuna Ammnepa. [IpaBuno neBoi pykwu.



B3anmonenicTBre NMPOBOJHUKOB C TOKOM. JIEMCTBME MArHUTHOTO IIOJS HA 3aMKHYTBIM
KOHTYp C¢ TokoM. [IpuHumn neivictBust anexrponasurarens. Cuna Jlopenua. Tpaekropus
JNBI)KEHUS 3apsDKEHHBIX YACTHLl B MATHUTHOM ITOJIE.

1.4.4. DOnextpomMarHuTHass WUHAYKUHS. SIBIEHHE BJIEKTPOMArHUTHOM WHIYKIWH.
MarauTHbld TIOTOK. 3aKOH 3JeKTpoMarHuTHOW uHaykuuu Papanes. Ilpasuno Jlenua.
NHnykTuBHOCTH. HAYKTUBHOCTD JJIMHHOTO cojieHouaa. SBnenne camouHaykiuu. DJ1C
CAMOMHAYKIIMU. OHEprusi MarHuTHoro moiia. TpaHchopmatopel. Bzaumocszb
ANEKTPUYECKOTO U MArHUTHOTO MOJIEH. DIEKTPOMAarHuTHOE TOJIE.

1.4.5.9neKTpoMarHuTHbIe KoJjieOaHus W BOJHBI. CBOOOJHBIC 3JIEKTPOMArHUTHBIE
koneOanusi. KoneOarenbHbIi  KOHTYp. YpaBHEHHE CBOOOJHBIX  HE3aTyXaroIIMX
AIIEKTPOMArHUTHBIX KojeOanui. [lepmon SJIEKTPOMarHUTHBIX KoJeOaHWM. OHEprus
AIIEKTPOMArHUTHBIX KOJIE€OaHUI B WACATBHOM KOJIeOaTenTbHOM KOHType. BhIHYXIeHHbIE
ANIEKTPOMArHUTHEIE Kosiebanus. Pesonanc. [lepemennsiii anexTpuaeckuii Tok. ['eneparop
Toka. 3akoH OMa qiusd 1enud MEepeMEHHOro Toka. HWHIYKTMBHOE M €MKOCTHOE
CONPOTUBJIECHUS. BHXpEBbIE 3IIEKTPUYECKHME W MArHUTHBIE MOJSA. DJIEKTPOMAarHUTHBIE
BOJIHBI. CKOPOCTH 3JIEKTPOMArHMTHBIX BOJIH Y HAPABJIEHUE UX PACIIPOCTPAHEHHUSI. DHEPTUs
Y UMITYJIbC DJIEKTPOMArHUTHBIX BOJH. PaznuyHbie BUIBI SJIEKTPOMATHUTHBIX U3y4YCHUHN U
UX MNPAKTUYECKOE NPUMEHEHHE.

1.5. OIITUYECKUE ABJIEHW A

1.5.1. 'eoMeTpuueckas OnTUKa. Y CJIOBUSI IPUMEHUMOCTH 3aKOHOB F€OMETPUYECKOU
ontuku. Ilonsatue cBeroBoro Jsyva. Ilokasarens mnpenomiieHus. IIpsMonuHenHoe
pacnpocTpaHEHUE CBETA B ONTUYECKN OJHOPOIHOM cpenie. 3aKoH oTpaxeHnus. [loctpoenue
M300paKEeHMsI B TUIOCKOM 3epKaje. 3akoH mpenomiieHus. OTHOCUTENbHBIA TOKa3aTellb
MpeJIOMJICHUS. SIBJIEHHE MOJHOTO BHYTPEHHETO OTpaxkeHwus. [IpeaenbHbld yrosl moJIHOTO
BHYTPEHHETO OTpaxeHwus. [IpoxokaeHue CBETOBOrO Jyda 4epe3 IJIOCKOMapaLIeIbHYIO
IUIACTUHY U TPEYroabHYI0 Ipu3My. JInH3bl. DOKYCHOE PACCTOSIHUE U ONTUYECKUU LEHTP
auH3bl. [locTpoenne wu3o0pakeHus B TOHKMX JuH3aX. Dopmyna TOHKON JIHH3BL
OnTryeckas cuia TOHKOW IH3BL. OnTudeckue mpuOopsl. [1a3 kak onTHUYecKasi CUcTeMa.
JledexThI 3peHus.

1.5.2.BonHoBas ontrka. CBET — KakK 3JICKTPOMarHuTHasl BOJIHA; BOJTHOBBIE CBOKMCTBA
cBera. SBnenue unreppepeHuu. KorepeHTHble BOJIHBI. Y CIIOBUS YCUIICHUS U OCiIa0eHus
cBeta npu uHTepdepeHuu AByx BosH. OnbiT FOHra. MHTEpdepeHiys B TOHKUX TUICHKaX U
KJIMHOBUIHBIX MacTuHkax. [IpocBernenue ontuku. SBnenue audpaxuuu. [IpuHnumn
I'toiirenca—®penensa. JudpakuronHas pemnieTka. SIBJIeHHE AUCIEPCHU. 3aBUCUMOCTH
MOoKa3aTesis MPEJOMIICHHS OT IJIMHBI WJIM YaCTOThI CBETOBOM BOJHBI. ONITUYECKUE CIIEKTPHI.
ITonspusanus cBera.

1.6. KBAHTOBAS ®U3NKA U SJIEMEHTBI ACTPOOU3NKU

1.6.1. KBanToBass onrtuka. KopmyckyasipHO-BOJHOBOM Jyain3Mm CBET. DOTOHBI.
DHeprus, UMITyJIbC U Macca (poToHoB. ['unoresa ne bpoiiis 0 BOIHOBBIX CBOMCTBAX YaCTHII.
Hudpakius >meKkTpoHOB. DoTodPdexT. 3akoHbl BHemHero ¢orodddexra. YpaBHEHUE
OuHmTeiiHa 11 BHemHero Qorodddexra. Pabora Beixoma. Kpachas rpanuna
dboroaddekra. 3aaepkuBaroIee HAPSKEHUE.

1.6.2.®u3uka atoma M aTOMHOrO sapa. ATOMHass Mojaenb ToMcoHa. OMNbITHI
Pesepdopna. Ilnanerapnas (saepHas) Moaens atoMa. [IpoTrBopeunst Mexay miaHeTapHON
MOJIEbI0 aTOMa U 3aKOHaMU 3JeKTpoauHamuku. KBaHTOBbIE mocTynarsel bopa. Monens



atoma bopa. Mcnyckanue u noryonieHue ceeta atoMoM. CriekTpasibHble cepuu. Jlazepsl.
CocraB aTOMHBIX saep. 3apAaoBO€ M MaccoBoe uwucio. M3orombl. EcrtecTBeHHas u
UCKYCCTBEHHAa paJMOaKTUBHOCTb. Anbda, Oera u TaMma U3Iy4yeHHE. 3aKOH
paanoakTuBHOrO pacnazaa. Ilepuoa nomypacnana. Jlepekt Macchbl U S3HEPTUS CBSI3U sIpa.
SAnepHble cuibl. SnepHbIe peakUnuy ACNECHUS U CUHTe3a. SlnepHas sHepretuka. BiusiHue
MOHU3HUPYIOIIETO U3IYyYEHHUSI Ha )KUBbIE OPTaHU3MBI.

1.6.3. Dnementsl actpodusuku. CoyiHeUHass cucTema. 3Be3[bl M HMCTOYHUKH HUX
sHepruu. ['anakruka. [IpocTpancTBeHHbIE MaciTaObl HaOMOgaeMol BeenenHnoii.

1.6.4.0cHOBBI  CHEHUAIBHONM TEOPUM OTHOCUTENBHOCTU. IlocTynaTel Teopuu
OTHOCUTEIBHOCTH. VIHBapHaHTHOCTb CKOPOCTM CBeTa. [IpMHLIHN OTHOCUTENBHOCTU
OliHIITeNHA. 3aBUCUMOCTh MacChl, pa3MEPOB U BPEMEHH OT CKOPOCTH JBHKeHHUA. [lomHas
sHeprus. CBsA3b MacChl U SHEPTUH. DHEPIUs TOKOSI.

2 CTpyKTypa 3K3aMeHAIMOHHOU PabOThI

TunoBeie SK3aMEHAIMOHHBIE BAPUAHTHI IO CTPYKType U (OpME TMOITHOCTHIO
COOTBETCTBYIOT BapHaHTaM KOHTPOJIbHBIX HW3MEPUTEIBHBIX MaTEPUATIOB E€AUHOTO
rocyJapCTBEHHOr0 3K3aMeHa Mo (M3MKE 3a HMCKIIOYEHHUEM BOMpPOCA MO aCTPOHOMHH.
DK3aMeHalMOHHas paboTa BKIIIOYAET B ce0sl 3a/1aHus1, TPOBEPSIOIINE OCBOCHUE IJIEMEHTOB
coJiep KaHus U3 BCEX pa3/iesioB IIKOJBHOTO Kypca PU3UKH, PU 3TOM IS K&XKI0Tr0 pas3zena
NpEAJIAraroTCs 3alaHusl TPEX YPOBHEU CIIOXKHOCTU. Kakaplil BapraHT dK3aMEHAUWMOHHOU
paboThI COCTOUT U3 2 yacTed W BKiIovaeT B ceds 31 3amanue pa3Hoil GOpMBI U pa3HOTO
YPOBHS CJIOKHOCTH.

Yacte 1 comepxur 20 3amanus ¢ kpatkuM orBetoM. M3 Hux 10 3amanuii ¢ 3anuchbio
OTBETa B BUJIC YMCJIA, CJIOBA WIH ABYX unceln, 10 3a1aHuil Ha yCTaHOBJIEHUE COOTBETCTBUS
U MHOXXECTBEHHBIM BBIOOp, B KOTOPBIX OTBETHl HEOOXOIMMO 3alHcaTh B BHJC
MOCJIeIOBATEILHOCTH U DP.

3aganus 1-20 rpynnupyroTcst UCXOAs U3 TEMAaTUYECKON MPUHAJIC)KHOCTH: MEXaHUKA
— 6 3amaHuii, MoJIeKyJsipHas ¢us3nka — 4 3aJaHuil, YNEKTPOJUHAMUKA — 5 3aJlaHul,
KBaHTOBasT ¢u3nka — 4 3amaHus. DTH 3aJaHUAS TPOBEPSIOT OCBOCHUE TMOHATHMHOTO
anmnapara IKOJbHOTO Kypca (PU3MKH.

['pynmna 3agaHuii MO0 KaXIOMY pa3feiy HAauYMHAETCS C 3aJaHui, B KOTOPBIX IMOCIIE
IPOBEJEHUS HECIIOKHBIX MATEMATUUECKUX PACUETOB HYXKHO 3alKCaTh OTBET B BUJE YHCIIA.
3areM MIyT 3a/laHusl HA MHOKECTBEHHBIM BBIOOp, a B KOHIIE pa3jesia — OJHO WJIM JIBa
3aJlaHus HA U3MEHEHUE (PU3NYECKUX BETMYMH B PA3JIMYHBIX MIPOLIECCAX U HA YCTAHOBIICHHE
COOTBETCTBUSI MEXIy (PU3MUYECKUMHU BEJIMUYMHAMH W Tpadukamu, dopMmyrnamMu WU
eauHUIIaMu u3MepeHnid. OTBET K 3TUM 3a/IaHHSIM 3aIMCHIBAETCS B BUJIEC IBYX UAPD.

B konme wactu 1 mpemnararorcs JABa 3ajlaHus, MPOBEPSIONIME Pa3IMYHbIC
METOIOJIOTUYECKUE YMEHHUS U OTHOCSIIMECS K pa3HbIM paszzienam gusuku. B 3amanum 18
HY’KHO 3aIlicaTh MoKa3aHus mpubdopa ¢ y4€ToM aOCOTIOTHON MOTPEITHOCTH U3MEPECHHM, a
B 3agaHuu 19 BpIOpaTh JABE OKCIEPUMEHTAIBHBIX YCTAHOBKHU, KOTOPHIE MOXKHO
MCIIOJB30BaTh ISl IPOBEPKHU 3aaHHOM THUIOTE3HI.

Bropast yacts paboThl MOCBSIIEHA PELICHUIO 337ad. JTO TPAIUIMOHHO Hauboiee
3HAUMMbBIA  pe3yibTaT OCBOEHHMS Kypca (U3UMKM CpeaHed IIKOJbl, Haubosee
BOCTpeOOBaHHAs JEATEIBHOCTD MPU JaJbHEUIIIEM U3YYEHHUH MpeAMETa B By3e. B kaxaom
BApUAHTE YacCTh 2 COJNEPKUT 3 pacu€THBIX 3aa4d MOBBIIIEHHOTO YPOBHS CIOXKHOCTH C
KpaTKUM OTBETOM U 3 3a/1a4d C Pa3BEPHYTHIM OTBETOM BBICOKOT'O YPOBHS CI0KHOCTH. [1o
COJIEp KaHUIO 337a4u PACIpEACIAIOTCS M0 pa3fesiaM CIeayomuM o00pa3oM: 2 3a1a4u 1o



MEXaHHUKe, | —I10 MOJNEKYJSIpHON (PU3HKE U TEPMOJUHAMUKE, |—TI0 3JIEKTPOJUHAMUKE U
JBE 3a7a4d IO KBAaHTOBOM (PU3HUKE.

Tabnuna 1 — Pacnpenenenue 3a1anuii Mo 4acTaM SK3aMEHAIIMOHHOW pabOThI

YacTs paboTsl KosmmuecTBo 3anannit Tun 3aganus
Yacts I 1,2,3,7,8,11,12, 13, 16, 19 | Kparkuii 0TBET B BUJE YUCIa
uiu cioBa (11 3amanue)
4,5,9,10, 14, 18, 20 MHOKECTBEHHBIN BBIOOD
6, 15,17 3ajaHue Ha COOTBETCTBHE
Yacts 11 21,22,23 KpaTkuii oTBET B BUE YMCa
24,25, 26 3a1auu ¢ pa3BepHYTHIM
peleHueM

B tabmune 2 npuBeneHo pacrnpeneneHui 3alaHui 10 CoAaepKaTeIbHBIM pa3jienam
Kypca (QU3HUKH.

Tabnuma 2 — Pacnipenenenuii 3a1aHuil BCTYNUTEIbHBIX UCIIBITAHUN MO COACPKATEIbHBIM
pazzenam Kypca pusuku

Howmep CopnepxaTenabHble pa3aeibl MaxkcumanbHbIi
3aIaHus MIePBUYHBIN Oaju

1 Knnematunka 1

2 Jlnnamuka |

3 3aKOHBI COXPaHEHUS 1

4 CraTtuka, THAPOCTATUKA, MEXAHUYECKHUE 2
KOJICOAHMS ¥ BOJIHBI

) MexaHnuka 2

6 MounekynsipHasi pu3nka 2

7 MounekynsipHasi pu3nka 1

8 MonekynsapHas Gu3uka U TEpMOJIMHAMHKA 1

9 MonekynsapHas pu3uka U TepMOJIUHAMUKA. 2
N3meHenue Gpu3nuecKux BEJIMUUH

10 DJIEKTPUUECKOE MOJI€. 3aKOHBI TOCTOSHHOTO 2
TOKa

11 MarsuTHOE 1oJje. DIeKTPOMarHuTHas 1
WHIYKITUS

12 DNEKTPOMArHUTHBIE KOJICOAHMS ¥ BOJTHBI. |
OnTuka

13 DJNIeKTpoIUHAMUKa. AHAIN3 (PU3HUECKUX 1
IIPOLIECCOB

14 DnekTpoauHamuka. MzmMeHenue Gpuznueckux 2
BEJIMYUH

15 KBanToBas u siiepHas pu3nka 2




16 KBanrtoBas u siepHas pusuka 1

17 KBanToBas ¢u3uka, u3BMeHeHne PU3nyecKux
BEJIMYUH

18 Mexanuka. [TokazaHusi ”3BMEPUTEIIbHBIX 2
pudOpoB

19 KBanroBas ¢usuka. [InanupoBanue 1
HKCIIEPUMEHTA

20 DOU3NYECKUN CMBICJI BEJIUYMH, 3aKOHOB U 2
3aKOHOMEPHOCTEN

21 MKT — kBaHTOBas (u3vka (KayecTBeHHAas 3
3aja4a)

22 Mexannka. MonekynsipHas Qpusmka. 3
TepmoanHaMuka (pacueTHas 3aj1aua)

23 Mexanuka. MonekynsipHas pusmka. 3
TepmoanHaMuKa (pacdyeTHas 3aJa4a)

24 MonekynsipHas ¢pusuka. TepMoauHaMuKa 3
(pacueTHas 3aj1a4a BBICOKOT'O YPOBHSI)

25 DJIeKTpoIMHAMUKa (pacueTHas 3ajaya 4
BBICOKOT'O YPOBHS)

26 KBaHToBas ¢usuka (pacuerHas 3agaya 4
BBICOKOT'O YPOBHS)

Bcero: 50

3. CucreMa olileHUBaHUS 3a1aHUN

[IpaBwibHBIM OTBET Ha 3ajaHusi ¢ Kparkum otBetom (1-3, 7-8, 11-13, 16, 19)
orieHuBaeTcs B 1 6amn. 3agaHusi Ha U3MeHeHHe QU3HYECKUX BEJIUYHMH, HA COOTBETCTBUE U
MHOECTBEHHBIN BBIOOD (4-6, 9-10, 14-15, 17-18 u 20) onteHuBarotcs B 2 6ajia, €Civ BEPHO
yKa3zaHbl 00a 3JIeMeHTa 0TBeTa, B 1 0asi, ecnu JgomylieHa ojiHa omnoka, B 0 6aos, eciu
o0a snemeHTa yka3zaHbl HeBepHO. Ecnu ykazaHo Oojiee ABYX AJIEMEHTOB (B TOM 4YHCIE,
BO3MOYHO, U MTPaBUJIbHBIE) U OTBET OTCYTCTBYET, cTaBUTCS () OaIIIOB.

Pewenna 3amanuii 21-24 yactu 2 (¢ pa3BEPHYTHIM OTBETOM) OLEHHUBAOTCS
KOMHCCHEH Ha OCHOBE KPUTEPUEB, IPEICTABIICHHBIX B TabuIle 3. 3a BRIMOTHEHUE KAXKIOTO
3a/laHUsl B 3aBHCUMOCTHM OT MOJIHOTHI W NPABUIBHOCTUA JAHHOTO YYalluMCsl OTBETa
BbIcTaBisgercs ot 0 10 3 6amios.

Pemienust 3amanmii 25-26 4yactu 2 (C pa3BEPHYTHIM OTBETOM) OILICHUBAIOTCA
KOMHCCHEHN Ha OCHOBE KPUTEPUEB, IPEICTABIICHHBIX B TabuIle 4. 3a BHIMOJTHEHUE KAXKIOTO
3a/laHUsl B 3aBUCUMOCTHM OT MOJIHOTHI W NPAaBUIBHOCTU JAHHOTO Y4YalluMcsl OTBETa
BeIcTaBisgercs ot 0 10 4 6ayuioB.

MakcuMalibHBIM TIepBUYHBIN 0at 3a BClo pabory cocrtaBiser 50 OamnoB. 3aTeM
NepBUYHBIEC OAJIIbI IEPEBOJSATCA B UTOTOBbIE OAJTbI B COOTBETCTBUU C TAOJIHIIEH 5.

Tabnuna 3 — Kputepuu olieHNBaHUs BBIIIOJIHEHMS 3a/1aHUI C pa3BEPHYTHIM OTBETOM
(21-24)
Kpurepun oueHuBaHMSA BBIIOJIHEHUsS 33JaHUW C Pa3sBEPHYTHIM | bael
OTBETOM
[IpuBeneHO MOTHOE PELICHUE, BKIIOYAIOLIEE CIEAYIOLUE YIEMEHTBL: 3




1) 3ammcaHpl TIOJIOKEHUS TeOopud U (UBUYECKHUE 3aKOHHI,
3aKOHOMEPHOCTH. [IpruMeHeHrne KOTOPhIX HEOOXOAUMO ISl pelIeHUs
3a/1a4uv BBIOPAHHBIM CIIOCOOOM;

2) clellaH pUCYHOK, TOSICHSIFOIIUH yCIIOBHE 3a/1auu (eciiu TpedyeTcs),
OMKCaHbl BCE BHOBb BBOJMMBIEC B PEIICHUH OYKBEHHbIE 0003HAUCHUS
bu3nUecKuX BEJIMYMH (32 HCKIIOYEHHEM OO0O03HAYEHUI KOHCTaHT,
yKa3aHHBIX B BapuaHTe, 0003HAYEHUMH, HCIOIB3YEMBIX B YCIOBUU
3a/lay, ¥ CTAaHJAAPTHBIX 0003HAYCHHI BEJIMYMH, UCIIOIB3YEMBIX MPHU
HanMCaHUM (PU3NUECKHUX 3aKOHOB);

3) mpoBeAcHBI HEOOXOAMMBIE MaTEeMaTHYECKUE MPeoOpa3oBaHUS H
pacy€Thl, TMPUBOIANIME K TPABUIHBHOMY YHCIOBOMY OTBETY
(momyckaeTcss  pemieHue «IO0  YacTAM» C  TMPOMEKYTOYHBIMH
BBIYUCJICHUSMM );

4) mpenCTaBIICH MPABWIBHBIA OTBET C YKa3aHUEM €JIMHUIl H3MEPEHUS
HMCKOMOM BEJTMYHHBI

[TpaBwibHO 3amucaHbl BCE HEOOXOAMMBIE IIOJIOKEHHUSI TEOpUH,
(u3nyecKue 3aKOHBI, 3aKOHOMEPHOCTH, U MPOBEIEHBI HEOOXOIUMBIE
npeoOpaszoBanus. Ho MMEOTCS OAMH MM HECKOJIBKO U3 CIEIYIOIINX
HE0CTaTKOB.
3anucu, COOTBETCTBYIOIME IMYyHKTaM 2 W 3, NPEJCTaBIEHbI HE B
MOJTHOM 00BEME WITH OTCYTCTBYIOT.

U (MJIN)
B pemeHun uMerOTCs JIMIIHUE 3alMCH, HE BXOJSIIME B PELICHUE
(BO3MO>XHO, HEBEPHBIE), KOTOpPbIE HE OTHAEJIEHbI OT peleHus (He
3a4€PKHYTHI; HE 3aKJIIOUEHBI B CKOOKHU, PAMKY U T.II.).

U (MJIN)
B HeoOXoaMMBIX ~ MaTeMaTH4YeCKuUX  MpeoOpa3oBaHUSAX WU
BBIUMCJICHUSX JOINYyIIEHbl OWIMOKM, U (WIM) B MaTEeMaTHYECKHX
IpeoOpa30BaHUSAX/BBIUNCICHUAX MPOIMYIIEHbl JIOTUYECKH Ba)KHBIE
11ary.

" (NJIN)
OTCyTCTBYET NMyHKT 4, WK B HEM JOIyIlI€HA OIIMOKA (B TOM YHUCIIE B
3aMKCH €IMHULL U3MEPEHHMS] BEJTMYHHbI

[IpencraBiensl 3amucy, COOTBETCTBYIONINE OJHOMY M3 CJETYIOIINX
ciydaeB. lIpencraBieHbl TONBKO TIOJNIOKEHUS W (POPMYIIHI,
BEIpaKaOMKe  (U3NYECKUE  3aKOHBI, MPUMEHEHHE  KOTOPBIX
HEOOXOMMMO Il pElIeHWs JaHHOW 3amayu, 0e3 Kakux-Jm0o
npeo0pa30BaHuli C UX MCIIOIH30BAHUEM, HATIPABJICHHBIX HA PEIICHUE
3a/1a4m.
NJIN
B PEIICHUU OTCYTCTBYET OJHA M3 MCXOAHBIX (OpMyIl, HEOOXOoauMas
JUTSL peleHHsT TaHHOM 3a7aun (MM YTBEPIKIIEHHUE, JIeXKAIlee B OCHOBE
pElIeHNs), HO MPHUCYTCTBYIOT JIOTUYECKH BEpHBIEC MPEOOpa3oBaHus C
UMEIONTUMHUCS POpMyTIaMu, HallpaBJICHHbBIE HAa PEIICHNE 3a/a4H.
NJIN




B OJHOW M3 UCXOAHBIX (GOPMYJI, HEOOXOAUMBIX JUISl PELICHUS JAHHOMN
3amaud (WM B YTBEPXKIEHUH, JIeXKAlleM B OCHOBE pEIICHUH),
JOMyIeHa OIMOKa, HO TMPHUCYTCTBYIOT JIOTUYECKH BEpHbBIE
npeoOpa3oBaHusl ¢ HMEIUMUCS (opMyJaMH, HalpaBlieHHbIE I1a
peleHue 3a/1a4u

Bce cnyyan peunieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKAa3aHHBIM 0
KPUTEPUSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oamna

Tabnuna 4 — Kputepuu olieHUBaHUS BBITOTHEHUS 331aHUN C Pa3BEPHYTHIM OTBETOM
(25-26)
Kputepun ouneHuBaHUA BBIIOJIHEHUs 3aJaHUW C Pa3sBEPHYTHIM | basl
OTBETOM

Kpurepmii 1
Bepno o0ocHOBaHa  BO3MOXHOCTh  HWCIIOJB30BaHUS  3aKOHOB 1
(3aKOHOMEPHOCTEH )
B o0ocHOBaHMM  BO3MOXKHOCTH  HWCIOJB30BAaHHS  3aKOHOB 0

(3aKOHOMEPHOCTEH) JOIMyIIeHa ONTHOKA.
NJIn

O060CcHOBaHHME OTCYTCTBYET

Kpurepuii 2
[IpuBEeIEHO MOJHOE PEIICHUE, BKIIOYAIOIIEE CIEAYIOINE JIEMEHTHI: 3
I) 3amumcanbl TmOJOXKEHUST TEOpUU H  (QU3NYECKUE 3aKOHBI,
3aKOHOMEPHOCTH, MPUMEHEHHUE KOTOPHIX HEOOXOAUMO ISl PEIICHUS
3a71a4M BLIOPAHHBIM CIIOCOOOM
(B maHHOM cClyyae - YpaBHEHHUS JBI)KCHHUS TpPy30B M OJloKa B
MPOCKIUSAX HA BHIOpAaHHBIE OCH KOODJAWHAT W  ypaBHEHUE
KMHEMAaTUYECKOMN CBSI3U JJIsl YyCKOPEHUU TeN);
I) onmmcansl Bce BBOAMMBIC B peIIeHMH OYKBEHHBIE O0O3HAUCHUS
bu3nYecKuX BETWYHMH (32 WCKIIOYEHHUEM, BO3MOXKHO, 00O3HAUYCHHIA
KOHCTaHT, yKa3aHHbiIx B Bapuante KHWM, wu o0o3HaueHUH,
UCIIOJIb3YEMbIX B YCIOBUU 3aa4H);
III) npeacrtaBieH cXeMaTUYECKUH PHUCYHOK C YyKa3aHUEM CHJI,
MOSACHSIIOUINN PEIICHUE;
IV) npoBeneHsl HEOOXOIUMBIE MaTeMaTHYECKHE MpeoOpa3oBaHUs
(momyckaeTcs BepOaJIbHOE YKa3aHUE Ha WX MPOBEJCHUE) U PACUETHI,
MPUBOJAIIME K TMPaBUIBHOMY YHCIOBOMY OTBETY (JIOIyCKaeTCs
pEIIEHUE «I10 YaCTSAMY» C IPOMENKYTOUHBIMU BBIYUCIICHUSIMU );
V) npencrapiieH NpaBUILHBIA OTBET C YKa3aHUEM €IUHMI] U3MEPEHUS
HCKOMOM BEJIUYHUHBI.
[IpaBunbHO 3amMcaHbl HEOOXOJUMBIC TIOJIOKEHHUS TEOpUH U 2
bu3ndecKue 3aKOHBI, 3aKOHOMEPHOCTH, MPOBEICHBI HEOOXOIUMBIC
npeoOpa3oBaHus, W TMPEACTABICH MPABUILHBI OTBET C yKa3aHUEM
€OVHHL] U3MEPEHUST HCKOMOW BenuuunHbl. Ho wumeercs oauH w3
CIEIYIOIIMNX HEJOCTATKOB.
3anucu, COOTBETCTBYIOIIME OgHOMY WM BceM myHktam: II, III, IV, -
MPEJICTaBJICHBI HE B MOJHOM 00bEME UJTU OTCYTCTBYIOT.




nJi
[Tpu nosHOM NPaBUILHOM PEILIEHUH JUIIHUE 3aMMCH, HE BXOJSIINE B
peueHre (BO3MOXKHO, HEBEpPHbBIC), HE OTIEICHBI OT peIICHHS (HE
3a4€pPKHYTHI, HE 3aKJIIOYEHBI B CKOOKH, paMKYy U T. I1.).

N
[Ipu TIOJIHOM pemieHud B HEOOXOAMMBIX MaTEMAaTHYECKUX
npeoOpa3oBaHUSIX WM BBIUYMCICHUSIX AOIMYIIEHbI OIUOKH, U (UJIH)
peoOpa30BaHusl/BEIYMCICHUS HE TOBEICHBI 10 KOHIIA.

N
[Ipu [IOJIHOM pewmieHnn OTCYTCTBYET IYHKT V, WIHM B HEM
JIOTYIIEHA OMMOKA.

[IpencraBiensl 3amucy, COOTBETCTBYIONINE OJHOMY M3 CJETYIOIINX
ciaydaeB. lIpencraBieHbl TOMBKO TOJNIOKEHUS W (POPMYIIHI,
BbIp@KaWOMIMEe  (PU3MUECKUE  3aKOHBI, MPUMEHEHHUE  KOTOPBIX
HEO0OXOIMMO JIJIsl pelIeHusl 3a/1auu, 0e3 KaKux-Iuoo npeoOpa3oBaHui
C MX UCTIOJIb30BAHUEM, HAMIPABJIEHHBIX HA PEIICHHUE 3a/1a4d, U OTBETA.
N
B pemiennn orcyrerByer OJJHA 13 ncxonnsix hopmyi, HeoOXoaumas
Uil perieHust 3afaur (WM YTBEP)KICHHE, JIeKallee B OCHOBE
peIIeHus), HO MPUCYTCTBYIOT JIOTHYECKU BEPHBIC MPEOOpa30oBaHUS C
UMEIIUMHUCS GOpMyIaMH, HapaBIICHHBIE HA PEIICHUE 3a/1a4u.
nJi
B OJIHOM wu3 MCXOAHBIX (OPMYJT, HEOOXOAMMBIX IS PeLICHHS
3aMaud (WM B YTBEPXKICHHM, JIEKAIIEM B OCHOBE pEIICHUS),
JOMyIeHa OMuOKa, HO TMPHUCYTCTBYIOT JIOTHYECKH  BEPHBIC
npeoOpa3oBaHus C UMEIMUMUCS (opMylTaMu, HampaBiICHHBIC Ha
pelieHue 3aaum.

Bce cnyuau penieHus, KOTOpble HE COOTBETCTBYIOT BbIIIE€YKa3aHHBIM
KPUTEPUSIM BBICTABJICHUS OIIEHOK B 1, 2, 3 Gata

Tabnuna 5 — Tabnuia nepeBoia MEpBUYHOTO OAJIa B UTOTOBBIN Oa

[lepBuunsbIil Oamn WToroBsiii 6an
1 4
2 8
3 12
4 16
5 20
6 24
7 28
8 32
9 36
10 38
11 39
12 40
13 41
14 42




15 43
16 44
17 45
18 46
19 47
20 48
21 49
22 51
23 52
24 53
25 54
26 55
27 56
28 57
29 58
30 59
31 60
32 61
33 62
34 65
35 67
36 69
37 71
38 74
39 76
40 78
41 80
42 83
43 85
44 87
45 89
46 92
47 94
48 96
49 98
50 100
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