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1. COAEP’)KAHUE MMCHUIUIMHBI

1.1 ®U3UKA U METO/Ibl HAYYHOI'O ITO3HAHUA

®dusuka kak Hayka. HayyHble MeTOABI IO3HAHUS OKPYXKAIOIIETO MUPA U UX OTJIMYMS
OT JPYI'MX METOJOB IO3HaHHsA. Posib 3KCIIEpUMEHTa U TEOPUU B IPOLIECCE MO3HAHUS
npuponbl. Hayunsie runoressl. @usndeckue 3akoHbl. OCHOBHBIEC 3JEMEHTHI (PU3HUECKOM
KapTHHBI MUPA.

1.2 MEXAHHUKA

1.2.1.Kunematuka.MexaHudeckoe JBWKEHHE U €ro BuUAbl. OTHOCUTEIBHOCTh
MEXaHMYeCKOTro  JBIKeHusi. CkopocTh. YckopeHue. PaBHOMEpHOE  JIBHIKEHUE.
[IpssMonmHEIHOE PAaBHOYCKOPEHHOE ABMXKEHWE. J[BMKEHHE C YCKOpEHHEM CBOOOIHOTO
nageHud. JIBMKEHHME MO OKPYKHOCTH C TOCTOSHHOM TIO0 MOJIYJIK CKOPOCTBIO.
[{eHTpOoCTpEMUTEIIBHOE YCKOPEHHUE.

1.2.2. qunamuka. MHepunaibHble CUCTEMBI OTCUETAa. 3aKOHBI AUHAMUKU. [lepBbiil
3akoH Herorona. [Ipunuun otHocurensHocTy ['anunes. Macca tena. [IimoTHOCTS BeniecTsa.
Cuna. IIpunuun cynepno3unuu cui. Bropoit 3akoH Herotona. Tpernii 3akoH HbroToHa.
3aKOH BCEMHPHOTro TAroteHud. LleHTpocTpemurenbHas cuia. MICKycCTBEHHbIE CITyTHUKH
3emnu. Cuna Tsxkectd. Bec u HeBecomocth. Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus.
JlaBieHue.

1.2.3. Cratuka. MomeHT cuibl. LleHTp TskecTH. YCHOBUS paBHOBECHS TBEPAOTO
tena. JlaBnenue xuakoctu. Coobmiaromuecs cocyanl. 3akoH [Tackans. [Tpunuun nerctBust
TUIPABIMYECKUX MeXaHU3MOB. Crita Apxumesa. Y cioBuUs MIIABaHUS TEIL.

1.2.4. 3akoHbI coxpaHeHHs B MexaHuke. Mmmymbe Tena. 3aKOH N3MEHEHHS] UMITYJIbCa
tena. Umnynse cuibl. UMnynbe cuctemsl Tenn. BHyTpeHHHE M BHEUIHWE CHUJIbI. 3aKOH
COXpaHEHUsI UMITyJIbCca CUCTEeMBI Tel. PeakTtuBHOe nBHkeHHe. Pabora cuiibl. MOITHOCT®.
PaboTa xak mepa usmenenus sHepruu. Kunetuueckasi sueprus. Teopema 0 KUHETUYECKON
sHeprun. lloTeHumManbHass SHEPrus B MOJIE CUIbl TSDKECTM W CWIBl  YIPYTOCTH.
KoHcepBaTHBHBIE U AUCCUIIATHBHBIE CHJIbL. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPIUH.
Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

1.2.5. Mexanuueckue koneOanus 1 BOJIHBL. ['apMoHnyeckue konebaHusi. Y paBHEHHE
rapMOHUYECKUX KoneOanuii. AMIuTyaa u ¢asa xonebdanuid. [lepros konedanuii. Yactota
konedanuil. CBoOOAHbIE KOJIeOaHus (MATEMATHYECKUI U PY>KMHHBIA MasiTHUKH ). DHEPTuUs
CBOOOJHBIX He3aTyXawnmx koysieOanuil. BbeiHYXIeHHBIE KoyieOaHUs. AMILIUTYAA
YCTAHOBMBIIUXCSl BBIHY)KJICHHBIX KoJjieOaHnuil. Pe3onanc. MexaHnnueckue BOJHBI. Busl
MEXaHUYECKUX BOJIH. CKOPOCTh paclpOCTPAHEHUS] MEXAHWYECKUX BOJIH. J[JIMHA BOJIHBL.
3BYKOBBIE BOJIHBI.

1.3. MOJIEKVYJIAIPHAA ®U3NKA

1.3.1.Monekynsapuas ¢u3uka. BO3HUKHOBEHHWE ATOMUCTHYECKONW THUIOTE3bI
CTPOCHHUS BEIIECTBa U €€ IKCIEePUMEHTaJbHbIE J0Ka3aTelbcTBa. OCHOBHBIC MOJIOKECHUS
MOJICKYJIIPHO-KMHETHYECKON Teopuu. bpoyHoBckoe npwkenue. [laBnenue. uddysus.
CtpoeHue 1 CBOMCTBA T'a30B, JKUAKOCTEH M TBEPABIX Tej. TeIIoBOe IBUKEHUE aTOMOB U
MOJIEKYJI BelecTBa. AOCOIOTHAS TeMIIepaTypa Kak Mepa CpelHel KHHETHUECKOW SHEPTUU
TEIUIOBOIO  JBWKEHMSI 4YacTull BemectBa. (OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KWHETUYECKOU Teopur. Mojieiib H1ealbHOr o Ta3a. Y paBHEHHE COCTOSIHUS UJI€aIbHOTO Tra3a.



CBsi3b MEXAY [aBJICHHEM W CpPEOHEH KUHETUYECKON SHEpPruei TEIUIOBOIO JABMXKEHHS
MOJIEKYJI UJ€anbHOro ra3a. CBs3b TEMIIEpaTyphl I'a3a CO CPeAHENH KMHETHYECKOW SHEPTHen
ero yactull. YpaBHeHue MenneneeBa—Knaneiipona. M3ompouecchl: M30TEPMHUYECKUIA,
M30XOpHBIM, W300apHbI mporecchl. ['papuku  um3ompoueccoB. HacwllieHHbIE U
HEHACBILICHHbIE mMapbl. BraXHOCTh BO3ayXa. 3MEHEHHE arperatHblX COCTOSHHM
BEILIECTBA: HWCIIAPEHHE M KOHJCHCALMS, KUIEHUE XUAKOCTU. V3MEHEHHE arperaTHbIX
COCTOSIHMI BENIECTBA: IUIABJIEHWE M KpUcTawu3anus. M3meHenue sHepruu B (pa3zoBbIX
nepexoiax.

1.3.2. Tepmomunamuka. BHyTpeHHsAss SHeprus. TemioBoe  paBHOBECHE.
Termmonepenava. Buasl Termonepenaun. KoandecTBo TEMIOTHI. Y AeIbHAs TETIOEMKOCTh
BemecTBa. Pabora B TepMoaMHAMHKE. YpaBHEHHE TeIuioBoro OamaHca. [lepBelii 3akoH
TEPMOJIMHAMUKH. 3aIIMCh IEPBOr0 3aKOHA TEPMOJIMHAMUKHY [P PA3TINYHBIX H30MPOLECCAX.
AnmabatHeiii nporiecc. BTopoii 3akoH TepMoanHaMUKH. TemaoBble JBUTATENH U OXpaHa
okpyxaromeid cpeapl. KodppuimeHt mone3Horo IeHCTBUS TEIUJIOBBIX JIBUTATeNCH.
WNneanwvHbiii Temnoout asurarens. [Hukn Kapno.

1.4. SJIEKTPOJJUHAMUKA

1.4.1.9nexktpocratuka. DnekTpuzanus Ten. BzaumoneiictBue 3apsgoB. J[Ba Buia
3apsAna. OJIEMEHTAapHBIM 3JIEKTPUYECKUHA 3apsi[i. 3aKOH COXPAHEHHs JIJIEKTPUYECKOIO
3apsana. Toueunslil asiekTpryeckuii 3apsaa. 3akoH Kynona. Dnexkrpuyeckoe noiue. [eiicteue
AIEKTPUYECKOTO TOJISI Ha 3JIEKTpUUECKUe 3apsAabl. HanpspkeHHOCTD 3JEKTPUYECKOTO TOJI.
HanpsikeHHOCTB MOJIst TOU€YHOT o 3apsaa. [ IpuHuun cynepno3uunn 31eKTPHIECKUX MOJIEH.
JIuaum HanpspkeHHOCTU. [loTeHIUManbHOCTh 3JeKTpocTathdeckoro nojis. llorenuman
anekTpuueckoro mois. PazHocTe moreHuuanoB. IloTeHuMan mojst TOYEYHOro 3apsija.
OKBUIOTEHIMAIbHBIE ~ TOBEPXHOCTH.  [IpOBOIHHMKM B DJIEKTPHUYECKOM  TIOJIE.
DnekTpocTaTUyecKass MHAYKIHUSA. OJEKTpocTaThdeckas 3amura. JUdnexkTpuku B
anekTpuueckom none. llomsgpHele wu  HemoJisipHble  AudnieKTpuku. [lonspuzanus
TUAJIEKTPUKOB. J(M3NeKTpudecKas NpOHUIAEMOCTb. DJIEKTpHUUECcKasi EMKOCTh ITPOBOIHUKA.
DOHeprus 3apsyKeHHOTro NMpoBOAHMKA. KoHaeHcaTopbl. DIEeKTPOEMKOCTh KOHJIEHCATOPOB.
[Inockuii  KOHIEHcaTop.  OHEprusi  3JIEKTPUYECKOTO  IOJII  KOHJAEHCATOPOB.
ITocnenoBarenpHOE U NMAapaUIEIbHOE COEINHEHNE KOHIEHCATOPOB.

1.4.2. 3akoHbl TOCTOSHHOTO TOKa. OJEKTpudyeckuii ToK. IlocTostHHBII
anekTpuueckuil Tok. Cuila Toka. DIEKTpUYECKOe conpoTuBiieHne. Hanpsbkenue. 3akoH
Oma 11 ogHOpOIHOrO y4acTka nenu. llocienoBaTenbHOE M apajlIeIbHOE COEUHEHUE
IPOBOJHUKOB. (CMENIaHHOE COEJUHEHUE IPOBOJHUKOB. OJEKTPOJBHKYINAS CHIIA.
BHyTpeHHee cOnpOTHBIEHHE MCTOYHMKA TOKA. 3akOH OMa ISl TOJHOW JJIEKTPUYECKON
nenu. Pabota anexktpuyeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTh 3JIEKTPUYECKOTO
TOKa. DJIEKTPUYECKUNA TOK B MeETajlax. 3aBUCHUMOCTb CONPOTUBIICHUS METAJUTMYECKUX
MIPOBOJIHUKOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTh. DIIEKTPUUECKHUIN TOK B KUAKOCTSIX.
DIIEKTPOIUTHL. DJIEKTPoiau3. 3akoHbl Dapanesd U dJICKTPoau3a. DJIEKTPUUECKUNA TOK B
razax. (CaMOCTOSITENTbHBIA W  HECAMOCTOSITEIBHBIM  pa3psAnpl B rasax. Buubl
CaMOCTOSTENbHBIX PA3PsA0B. DJIEKTPUUYECKUH TOK B MOJYNPOBOAHUKAX. 3aBUCUMOCTH
COTIPOTUBJICHUSI TIOJYIPOBOJHUKOB OT Temmeparypbl. CoOCTBEHHas W TpUMecHas
IIPOBOJIMMOCTB NOJIyIIPOBOJHUKOB; P—N MEPEXO.

1.4.3.MarnuTtHOe nosie. MaruutHoe 1osie Toka. MHAYKIus MariuTHOro 1nosis. JInHumn
MarHuTHOW MHAyKIuu. [IpaBmiio OypaBurka. MHIyKIMS MarHUTHOTO MOJIS IBMKYIIIETOCS
ANEKTPUYECKOr0 3apsiia U NMpoBoJHMKA ¢ ToKoM. Cuna Ammnepa. [IpaBuio neBoil pykw.



B3anmonenicTBre NMPOBOAHUKOB C TOKOM. J[€MCTBME MAarHUTHOTO NOJISI HA 3aMKHYTBIM
KOHTYp ¢ TokoM. IlpuHumn nerictBus snekrpoasuratens. Cuna Jlopenua. Tpaekropus
JBIDKEHUS 3apPSyKEHHBIX YaCTUL B MATHUTHOM II0JIE.

1.4.4. DnekrpomarHuTHas MHAYKUUS. SIBIIEHHE 3JIEKTPOMATHUTHOM HWHAYKIIMH.
MarauTHbId TOTOK. 3aKOH 3JIEKTpOMarHuTHOW uHAykuuu Papanes. [Ipasuno Jlenma.
NHpykTuBHOCTE. IHAYKTHBHOCTH JUIMHHOIO CoJieHOuAA. SBieHne camouHaykuuu. JD/1C
CAMOMHIYKIMK. OHEpPrusi MarHuTHoro mons. TpaHcopmatopsl.  B3aumocBssp
ANEKTPUYECKOT0 U MATHUTHOT'O MTOJIEH. DIIEKTPOMAarHuTHOE IOJIE.

1.4.5.OnexTpoMaruuTHeie KosiebaHusl U BOJHBL. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
koneOanuss. KoneOartenbHbI ~ KOHTYp. YpaBHEHHE CBOOOJHBIX  HE3aTyXarOIIMX
AIIEKTPOMArHUTHBIX KojeOanuil. [lepron SIEKTPOMArHUTHBIX KoJieOaHWd. DHeprus
AIIEKTPOMArHUTHBIX KOJIEOAHUN B HACATLHOM KoJeOaTenTbHOM KOHType. BBIHYKIeHHbBIE
AJIIEKTPOMArHUTHBIE Kosiebanus. Pe3onanc. [lepemennsiii anekTpuueckuil Tok. ['eneparop
Toka. 3akoH OMa 1 [enu NEepeMEHHOro Toka. MHIyKTMBHOE W €MKOCTHOE
CONPOTHUBJIECHUS. BHXpeBble 3IIEKTPUUECKHME W MArHUTHBIE MOJS. DJIEKTPOMAarHUTHBIE
BOJIHBL. CKOPOCTB 3JIEKTPOMArHUTHBIX BOJIH M HAIIPABJIICHUE UX PACIIPOCTPAHEHU. DHEPIHs
Y UMILYJIbC DJIEKTPOMArHUTHBIX BOJIH. PazinuyHbie BUABI 3JIEKTPOMArHUTHBIX U3JIy4eHUHN U
UX IIPAKTUYECKOE IIPUMEHEHHUE.

1.5. OIITUYECKMUE ABJIEHUA

1.5.1. 'eomerpryeckas ontuka. Y cJIOBHAs IPUMEHUMOCTH 3aKOHOB T€OMETPUYECKOM
ontuku. Ilomarue cBeroBoro Juyda. Ilokaszarens mnpenomiuenus. IIpsamonnHeHOE
pacnpoCTpaHEHHUE CBETA B ONITHYECKH OJHOPOJIHOU cpesie. 3aKoH oTpaxkeHusd. [loctpoenue
M300paKEeHHsI B IUIOCKOM 3€pKajie. 3akoH mpenomieHus. OTHOCUTENbHBIA IMOKA3aTeNb
IIPEJIOMIIEHUS. SIBIICHHE IMMOJTHOTO BHYTPEHHETO OTpakeHHs. [IpenenpHbIil yroy moJIHOTO
BHYTPEHHETO OTpakeHMs. [IpoxokIeHue CBETOBOIrO Jyda 4epe3 ILIOCKOIAapasuIeIbHYIO
IJIACTUHY W TPEYroyibHYI0 NpusMy. JInH3bl. DOKYCHOE PACCTOSHUE U ONTUYECKUN LIEHTP
muH3bl. [locTpoeHune wu300paxkeHuss B TOHKUX JUH3ax. DopMyna TOHKOM JIHMH3BI.
OnTuyeckas cuia TOHKOM JuH3bL. OnTrueckue npudopsl. ['11a3 kak onTuyeckasl cucreMa.
JledekTnl 3peHus.

1.5.2.BonHoBas ontuka. CBET — KakK 3JICKTPOMarHuTHas BOJIHA; BOJTHOBBIE CBOKCTBA
cBeta. SIBnenue nuntepdepenn. KorepeHTHble BOMHBI. Y CIOBHS YCHIICHUS U OCTa0IeHUS
cBeta npu uHTepdepeHiuu 1Byx BoiH. OnbiT FOHra. MaTepdepenins B TOHKUX MIICHKaX U
KJIMHOBUJHBIX TacTuHKax. [IpocBernenue ontuku. SBnenue audpakuuu. [Ipunnmn
['tolirenca—®penens. JudpakimonHas pemierka. SIBleHHe TUCIEPCHU. 3aBUCUMOCTD
ITOKA3aTeIs NPEJTOMIICHHS OT JIMHBI MM YaCTOTBI CBETOBOW BOJIHBI. ONITHYECKHE CITEKTPBI.
[Tonapu3zanus ceera.

1.6. KBAHTOBAA ®U3UKA U SJIEMEHTBI ACTPOPU3UKU

1.6.1.KBanToBasg onrtuka. KopnyCKyasipHO-BOJIHOBOM nayanu3Mm CBeT. DOTOHBL.
DHeprus, UMITyJbC U Macca poroHoB. ['unoresa ne bpoiisis 0 BOTHOBBIX CBOMCTBAX YaCTHII.
Hudpakuus s1ekTpoHOB. DotorddexT. 3akonsl BHemHero ¢otodddexra. YpaBHeHUe
OiiHmTerHa 11 BHemHero ¢otodddexra. Pabora Bbixoma. KpachHas rpanuna
dboTtorddekra. 3anepKuBaroIICe HAMIPSKEHUE.

1.6.2.®u3nka aroMa W aTOMHOTO sjapa. AToMHass Mojeiab TomcoHa. ONbIThI
Pezepdopna. [lnanerapuas (saepHas) Moaenb aroma. [IpoTuBopeurs M1y MiiaHeTapHOU
MOJIEJIBI0 aTOMa M 3aKOHAaMH JJIEKTpoAuHaMHUKU. KBaHTOBBIE mocTynatel bopa. Monens



atoma bopa. Mcnyckanue u norjouieHue cgera aroMoM. CriekrpanbHble cepud. Jlazepsl.
CocraB aTOMHBIX saep. 3apsaoBoe M MaccoBoe uucio. M3oromsl. EcrecTBeHHas u
UCKYCCTBEHHAa paJuMOaKTUBHOCTh. Anbda, Oera u ramMma u3IydyeHUE. 3aKOH
paanoakTuBHOTO pacnana. I[lepuoxa momypacnana. Jlepexkt Macchl U SHEPTUsl CBSI3U sIpa.
SAnepHble cumbl. SIIepHbIE peaklUU JCICHUS U CUHTEe3a. SnepHas sHepreTtuka. BnusiHue
MOHU3HUPYIOIIETO U3JIYYEHUS HA )KUBbIE OPraHU3MBI.

1.6.3. Dnementsl actpodusuku. CoyHeuHas cucTema. 3Be3[bl U HCTOYHUKH HX
sHepruu. ['amaktuka. [IpocTpancTBeHHbIC MacIITaObl HabMOIaeMoi BeeneHHOM.

1.6.4.0cHOBBI clleIMAIBHOM TEOpPUHM OTHOCHUTENBHOCTH. llocTynmatel Teopuu
OTHOCUTENBHOCTH. VIHBapMaHTHOCTH CKOPOCTH CBeTa. I[IpMHIMII OTHOCHUTEIBHOCTH
DliHIITelHA. 3aBUCUMOCTh MacChl, pa3MEPOB U BPEMEHU OT CKOPOCTH ABMxkeHus. [loaHas
sHeprus. CBsA3b MacChl U SHEPTUU. DHEPIUs OKOS.

2 CtpyKTypa 3K3aMEHAIIMOHHON paOOThI

TunoBble SK3aMEHAIIMOHHBIE BapHAHTHI MO CTPYKType U (opMe MOTHOCTHIO
COOTBETCTBYIOT BAapHUAHTAM KOHTPOJIBHBIX H3MEPHUTENBbHBIX MATEPUATIOB €IUHOTO
roCy/lapCTBEHHOIO 3K3aMeHa M0 (pU3MKEe 3a HCKIIOYEHHEM BOMpOca MO aCTPOHOMUHU.
DK3aMeHaIMOHHAas padoTa BKIIIOYAEeT B ce0s 3aaHMsl, IPOBEPSIOLINE OCBOCHHUE HJIEMEHTOB
COJIEpKaHus U3 BCEX Pa3/AeOB IIKOJIBHOIO Kypca (PU3KUKH, IPU ITOM JJIs KaXA0T0 pasjesna
[IpeIararoTcs 3aJaHusl TPEX YPOBHEH CIIOKHOCTH. Kaxaplii BapHaHT 3K3aMEHAMOHHOU
paboThl COCTOMT U3 2 yacTeil u BKIOYaeT B ceOs 31 3amanue pasHoi (GopMbl U pa3HOTrO
YPOBHSI CJIO)KHOCTH.

Yacte 1 comepxut 20 3amanus ¢ kpatkum otBeToM. M3 Hux 10 3amanuii ¢ 3anMchio
OTBETAa B BHJIC YNCJIA, CJIOBA WIX ABYX 4yncel, 10 3a1annii Ha yCTaHOBJIEHHE COOTBETCTBUS
U MHOXXECTBEHHBIM BBIOOp, B KOTOpPBIX OTBETHl HEOOXOJUMO 3alucaTh B BHJE
MOCJeA0BaTEILHOCTH IU(p.

3ananus 1-20 rpynnupyroTcst HICXOA U3 TEMAaTHUYECKON MPUHAITIC)KHOCTH: MEXaHHUKa
— 6 3amaHuii, MoOJIeKyJsipHas ¢u3nKa — 4 3aJaHWi, ICKTPOJUHAMUKA — 5 3aJIaHUH,
KBaHTOBass ¢u3nka — 4 3aaHus. OTH 3aaHUsl MPOBEPSIIOT OCBOEHUE MOHSATHHHOIO
amnmnapara IKOJIbHOIO Kypca (GU3UKH.

I'pynna 3agaHuii mo KaxKJIOMy pa3/eily HauMHAEeTCs C 3aJaHUi, B KOTOPBIX IOCIIE
IIPOBE/ICHMS HECIIOKHBIX MATEMATHUECKUX PACYETOB HYKHO 3alIMCaTh OTBET B BUJIE YUCIIA.
3areM HIYT 3aJaHUs HA MHOXKECTBEHHBIH BBIOOp, a B KOHIIE pasjeia — OJHO WIM JBa
3aJlaHUs Ha U3MEHEeHUE GU3NYECKUX BEJTMUMH B PA3JIMYHBIX MPOLIECCAX U HA YCTAHOBJICHUE
COOTBETCTBUSI MEXIy (PU3MUECKUMHU BEIMYMHAMH U Tpadukamu, dopMmyrIamMu WU
eAMHUIAMU u3MepeHuid. OTBET K 3TUM 3a/IaHMsIM 3aIMChIBAETCS B BUJIE IBYX LIUPP.

B koHme wactm 1 mnpemrararorcs nABa 3aJaHUsA, NPOBEPSIOIINE Pa3JIMYHBIE
METOJIOJIOTUYECKNE YMEHUS U OTHOCSIIMECS K pa3HbIM pasnenam (usuku. B 3amanun 18
HY>KHO 3aIlMcaTh MoKa3zaHusg npudopa ¢ y4€ToM abCOTIOTHON MOTPEUIHOCTH U3MEPEHUH, a
B 3agaHuu 19 BwIOpaTh JABE HKCIEPUMEHTAIBHBIX YCTAHOBKHU, KOTOPbIE MOXHO
MCIIOJIb30BAaTh AJI MPOBEPKHU 33JaHHOMN TUIIOTE3bI.

Bropas dacte paboOThl MOCBSIIEHA PEIICHUIO 3a7a4y. DTO TPaAMIMOHHO Haubosee
3HaYUMBIA  pE3yJbTaT OCBOEHUS Kypca (U3MKH CpelHEed WIKOJIbI, HamboJjee
BOCTpeOOBaHHAs ACITENbHOCTh MPU JaJIbHEHIIIEM M3Y4YeHUU TpeaMeTa B By3e. B kaxaom
BAPUAHTE YaCTh 2 COAEPKUT 3 PacUETHBIX 3aJa4d MOBBIILIEHHOIO YPOBHS CJIOXHOCTH C
KpaTKUM OTBETOM M 3 3aJ]aud C pa3BEPHYTHIM OTBETOM BBICOKOTO ypOBHS cioxHocTH. [1o
COJIEP’KaHUIO 3a/1a4l PACIIPEAETSIOTCS MO pa3/iesaM CIEIYIomUM 00pa3oM: 2 3ajauu Mo



MexaHuke, 1 —10 MoJIeKysipHOU (U3HKE U TepMOAMHAMUKE, 1—T10 2JIeKTpOANHAMUKE H
JIBE 3aJ1a4¥ TI0 KBAHTOBOM (pU3HKE.

Ta6nuna 1 — Pacnpenenenue 3aqanuii Mo 4acTsAM 3K3aMEHAIIMOHHON paboThI

Yactp paboThl KommuecTBo 3anannit Tun 3aganus
Yacrts | 1,2,3,7,8,11, 12, 13, 16, 19 | Kparkwuii oTBET B BUC Yncia
unu ciosa (11 3aganue)
4,5,9,10, 14, 18, 20 MHOXECTBEHHBIN BBIOOD
6, 15, 17 3aanue Ha COOTBETCTBUE
Yacrs I 21,22, 23 Kpartkuii oTBET B BUJIE UUCIa
24, 25, 26 3aja4uu ¢ pa3BEpHYTHIM
pelieHueM

B Tabmuue 2 npuBeneHO pacupeereHuil 3alaHnuid M0 COAepKaTeIbHbIM pa3iesiam
Kypca QU3HKH.

Ta6nuna 2 — Pacipenenenuii 3aJaHuii BCTYIUTEIbLHBIX UCIIBITAHUN 110 COIEPKATEIIbHBIM
paszenam Kypca GU3UKH

Howmep ConepxartenbHbIe pa3aeibl MaxkcuManbHbIi
3aJTaHus TIEPBUYHBINA Oasut

1 Kunemarnka 1

2 JluHamMuka 1

3 3aKOHbBI COXpaHEHUS 1

4 CraTuka, THAPOCTaTHKA, MEXAaHUYECKHUE 2
KOJICOAHMS ¥ BOJIHBI

5 MexaHuka 2

6 MounekynspHas pusuka 2

7 MounekynsipHas puszuka 1

8 MounekynsipHasi GrU3MKa U TEPMOJTUHAMUKA 1

9 MonekynspHas Gpu3uKa U TEPMOJIMHAMHUKA. 2
W3menenue Gpu3nMuecKux BEJIMUUH

10 DneKTprYecKoe mosie. 3aKOHbI MOCTOSIHHOTO 2
TOKa

11 MarnuTtHOE nosne. DNeKTpOMarHuTHAs 1
WHITYKITUS

12 DJIEKTPOMArHUTHBIE KOJI€OaHUs U BOJIHBI. 1
Onrtuka

13 DnexTpoauHaMuKa. AHanu3 GU3NIECKUX 1
IPOLIECCOB

14 OnextponuHamuka. MzmMenenne Gpuznueckux 2
BEITNYNH

15 KBanTOBas u sigepHas pusuka 2




16 KBanrtoBas u sipepHas pusuka 1

17 KBaHToBas ¢usuka, usMeHeHue (HU3NIECKUX 2
BEJIMYHH

18 Mexanuka. [TokazaHust ”3BMEPUTEIIBHBIX 2
puoOpoB

19 KBanroBas ¢usuka. [InanupoBanue 1
IKCIEPUMEHTA

20 DOU3NICCKUN CMBICIT BEJIUUHH, 3aKOHOB B 2
3aKOHOMEPHOCTEN

21 MKT — kBaHTOBas ¢u3uKa (KayecTBeHHAs 3
3aja4a)

22 Mexanuka. MonekysipHas pu3uka. 3
TepMmoanHaMuka (pacueTHas 3a7a4a)

23 Mexanuka. MonekynspHas ¢puzuka. 3
TepmoannamMuka (pacueTHas 3a/1a4ya)

24 MounekynsipHas ¢pusuka. TepMoauHaMuKa 3
(pacueTHas 3aJ1a4a BEICOKOTO YPOBHSI)

25 DnexkTpoauHaMuKa (pacueTHas 3ajiada 4
BBICOKOI'O YPOBHS1)

26 KBanToBas ¢usuka (pacuetHas 3aiaya 4
BBICOKOI'O YPOBHS1)

Bcero: 50

3. CucreMa OllcHMBAHHUS 3aJaHuN

[TpaBuIIBHBIN OTBET Ha 3agaHUs ¢ Kparkum otBerom (1-3, 7-8, 11-13, 16, 19)
orieHuBaeTcs B 1 6amn. 3ajgaHus Ha U3MEHEHUE (PU3MUECKUX BEJIMYMUH, HA COOTBETCTBHE U
MHOECTBEHHBIN Bb100D (4-6, 9-10, 14-15, 17-18 u 20) onennBaroTcs B 2 6asisia, €Ciiv BEpHO
yKa3zaHbl 00a dJIeMeHTa 0TBeTa, B 1 Gasi, ecinu gomyiieHa ojHa omubka, B 0 6amios, eciu
o0a nsnemeHTa yka3zaHbl HeBepHO. Ecim ykazano Oojee HByX 3JIEMEHTOB (B TOM YHCIIE,
BO3MOYKHO, Y TIPABUJILHBIC) UITU OTBET OTCYTCTBYET, cTaBUTCS () OAJLIOB.

Pemenus 3amanuit 21-24 wactu 2 (¢ pa3BEPHYTHIM OTBETOM) OIICHUBAIOTCS
KOMHCCHEN Ha OCHOBE KPUTEPUEB, IPEICTABIICHHBIX B TabuLe 3. 3a BBIMOJIHEHUE KAXKI0TO
3alaHdsl B 3aBUCHMOCTH OT TIOJIHOTHI M TPaBUJIBHOCTH JAHHOTO YYaIIUMCSI OTBETa
BeIcTaBisteTcst oT 0 1o 3 OayoB.

Pemenus 3amanuii 25-26 wactu 2 (¢ pa3BEPHYTHIM OTBETOM) OIICHUBAIOTCS
KOMHCCHEH Ha OCHOBE KPUTEPUEB, IPEICTABIICHHBIX B Ta0UIIE 4. 32 BBIMIOJHEHNE KAXKIOTO
3aJlaHdsl B 3aBUCHMOCTH OT TIOJIHOTHI M TIPABUJIBHOCTH JAHHOTO YYaIllMMCS OTBETa
BbIcTaBisieTcs oT 0 10 4 6anos.

MakcumanbHBIA TIEPBUYHBIN Oalii 3a BClO pabory coctaBisier 50 O6amioB. 3aTem
MEePBUYHBIC OAJIBI IEPEBOJISATCS B UTOTOBBIC OAJIIIBI B COOTBETCTBUU C TAOJHIICH 5.

Tabnuma 3 — Kpurepun olieHUBaHMS BBIMIOTHEHUS 33JJaHUN C pa3BEPHYTHIM OTBETOM
(21-24)
Kputepun olieHMBaHUS BBINOJHEHUS 3aJaHUN C Ppa3BepHYTHIM | basisl
OTBETOM
[IpuBeneHO MOJHOE pElICHNUE, BKIFOYAIOLIEE CAEAYONINE SJIEMEHTHI: 3




1) 3ammcaHbpl TIOJNIOKEHUS Teopud W (UBUYECKHUE 3aKOHBI,
3aKOHOMEpPHOCTH. [IprMeHeHre KOTOPBIX HEOOXOIUMO JIJIsi PEIICHHUS
3aJlayu BbIOPAHHBIM CIIOCOOOM;

2) clellaH pUCYHOK, TIOSICHSIIOIIUI yCIIOBHE 3a/1auu (eciiu TpedyeTcs),
OIKCaHbl BCE BHOBH BBOJMMbIC B pelICHUU OyKBEHHbIE 0003HAYCHUS
bu3nUecKuX BEIMYMH (32 HUCKIIOYEHHEM O0O03HAYEHUI KOHCTaHT,
yKa3aHHBIX B BapHaHTe, 0003HAYEHUH, UCIOJIb3yeMbIX B YCJIOBHUH
3a/1auu, ¥ CTAaHJAPTHBIX 0003HAYCHUI BEIIMYWH, UCIIOJIB3yEMbBIX TPH
HaNMCaHUH (PU3NYECKHUX 3aKOHOB);

3) mpoBeAcHBI HEOOXOAMMBIC MaTeMAaTHYECKUE TPeoOpa3oBaHUs U
pacy€Thl, TMPUBOIANIME K TPABHIBHOMY YHCIOBOMY OTBETY
(momyckaeTcss  pemieHHuEe «IO0 YacTAM» C MPOMEKYTOYHBIMH
BBIYUCJICHUSAMM);

4) mpencTaBIICH MPABWIBHBIA OTBET C YKA3aHUEM EIUHUI] U3MEPCHUS
MCKOMOM BEJIMYHMHbI

[IpaBunbHO 3amucaHbl BCE HEOOXOJUMBIE TOJOXKEHUS TEOPHH,
bu3nUecKue 3aKOHbI, 3aKOHOMEPHOCTH, U MPOBEJECHB HEOOXOUMBIE
npeoOpazoBanusa. Ho UMEIOTCS OJTUH WJIM HECKOJIBKO M3 CIIETYIOIINX
HEJJOCTATKOB.
3amucu, COOTBETCTBYIOIIME MyHKTaM 2 W 3, TPEICTABICHBI HE B
MOJIHOM 00BEME UJIM OTCYTCTBYIOT.

N (MJIN)
B peliennn MMEIOTCS JUIIHUE 3allUCH, HE BXOJIIME B PEIICHUE
(BO3MOKHO, HEBEpHBIE), KOTOpPHIC HE OTMACJICHbl OT peIICHUS (HE
3a4€pPKHYTHI;, HE 3aKJIIOYEHBI B CKOOKH, paMKY U T.I1.).

N (MJIN)
B HeoOXomMMbIX  MaTreMaTHMYeCKHX  MPeoOpa3oBaHUSX WM
BBIYHCIICHUSIX JOMYIIEHBl OMIMOKW, W (WIM) B MaTeMaTHYECKUX
peo0pa30BaHUAX/BBIYUCICHUSIX TPOIYIICHBl JIOTHYECKH Ba)KHBIC
1Iar.

N (NJIN)
OTcyTcTBYeT MyHKT 4, WK B HEM JIOMYyIIIEHA OITHOKa (B TOM YHMCIIE B
3aMUCH €JIMHULl U3MEPEHUS BETUUNHBI

[IpencraBnens! 3amKucH, COOTBETCTBYIOIIME OAHOMY U3 CIIEAYIOLINX
ciydyaeB. llpencraBieHbl TOJIBKO TOJOXKEHHS H  (POpmMyIbI,
BbIpaXatonpe  (Qu3uveckue  3aKOHBI, TMPUMEHEHHE  KOTOPBIX
HEOOXOAMMO [IJIsi pElleHus JaHHOW 3ajaum, 0e3 Kakux-i1ubo
npeoOpa3oBaHuil ¢ MX MCIIOJIb30BAHUEM, HAMIPABJICHHBIX Ha PEIICHUE
3aJjauH.
NJIN
B PEIICHUU OTCYTCTBYET OJHA M3 UCXOAHBIX (OopMyJl, HEOOXOauMast
JUIS pelIeHMsl TaHHOM 3a71aun (MM YTBEPIKJIEHUE, JIeXKalllee B OCHOBE
pelleHus1), HO MPUCYTCTBYIOT JIOTHYECKH BEPHbIE MpeoOpa3oBaHUs C
UMEIOLTUMHUCS (OpMyJIaMH, HallpaBJICHHbIE Ha PEIlICHUE 3a1a4u.
NJIN




B OJHOM M3 UCXOAHBIX (GOpMYJ, HEOOXOIUMBIX ISl peLICHUS JaHHON
3aJaud (WIM B YTBEP)KICHHUM, JIEKAIIEM B OCHOBE pEIICHUN),
JONyIlleHa OImMOKa, HO MPUCYTCTBYIOT JIOTMYECKH  BEPHBIE
npeoOpa3oBaHusl C UMEILUMUCS (opMyiaamu, HalpaBleHHbIE Na
pelIeHre 3a1a41

Bce ciyuan penienusi, KOTOpble HE COOTBETCTBYIOT BBILLIECYKa3aHHBIM 0
KpUTEPHUSIM BBICTaBJIEHUS OLICHOK B 1, 2, 3 Oayia

Tabnuna 4 — Kputepuu olieHUBaHUs BBITIOTHEHUS 3a/1aHUM C pa3BEPHYTHIM OTBETOM
(25-26)
Kpurepun olnieHMBaHUS BBINOJHEHUS 3aJaHUM C Pa3BEpPHYTHIM | basisl
OTBETOM

Kpurepmii 1
BepHo o00ocHOBaHa BO3MOXHOCTh  HCIIOJB30BAaHUS  3aKOHOB 1
(3aKOHOMEPHOCTEH )
B o0ocHOBaHMM  BO3MOXXHOCTH  HWCIIOJB30BAaHUS  3aKOHOB 0

(3aKOHOMEPHOCTE) JToMyIIeHa OmnoKa.
i

OOO0CHOBaHHE OTCYTCTBYET

Kpurepmnii 2
[IpuBeneHO MOTHOE PELICHHUE, BKIIFOYAIOIIEE CAEAYIOUIUE SJIEMEHTHI: 3
[) 3amucaHbl TONOKEHUS TEOpUM U (PUBMYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, TPUMEHEHHE KOTOPBIX HEOOXOIUMO JIJIsl PEIICHHUS
3aJladyu BEIOPAHHBIM CIIOCOOOM
(B TaHHOM cCiy4ae - ypaBHEHHUS JBIDKCHHS Tpy30B U 0OJIoOKa B
NPOCKIMSIX Ha BBIOpAHHBIE OCH KOOpPJAMHAT U  ypaBHEHHE
KMHEMAaTUYECKOM CBSI3U JJIsl YyCKOPEHUM TeN);
I) onucanbsl Bce BBOAMMBIE B PEHICHHMH OyKBEHHBbIE O0OO3HAUYEHHUS
dbu3nYeCcKUX BEIWYWH (32 UCKIIOUYEHUEM, BO3MOXKHO, 0003HAYCHUI
KOHCTAHT, YyKa3aHHbIX B Bapuante KHWM, u o0003HaueHUH,
HCIIOJIb3YEMbIX B YCIIOBUU 3a/1a4H);
III) npeacTaBieH CXEMaTUYECKUH PHUCYHOK C YKa3aHUEM CHJ,
MOSCHSIOIMN PELICHUE;
IV) mpoBeneHbsl HEOOXOAUWMBIE MaTeMaTHUECKHE MPeoOpa3oBaHUS
(momyckaercs BepOanbHOE yKa3aHUE Ha UX MPOBEJEHUE) U PACUETHI,
NPUBOMASIINAE K TPABWIHBHOMY YHCIOBOMY OTBETY (JOIMycKaeTcs
pELIEHUE IO YACTSIM» C IPOMEKYTOUYHBIMU BBIYUCIICHUSMM );
V) nipecraBiieH NpaBUIbHBIN OTBET C YKa3aHUEM €IMHUI] U3MEPEHUS
VICKOMOM BEJIMYMHBI.
[IpaBwiIbHO 3amucaHbl HEOOXOJUMBIC TIOJIOKEHUSI TEOPUU U 2
¢bu3nyeckre 3aKOHbI, 3aKOHOMEPHOCTH, MPOBEIEHBI HEOOXOJNMBIC
npeoOpa3oBaHusi, U MPEACTABICH MPABUILHBIA OTBET C yKa3aHUEM
CAUHUI] W3MEpeHUs HCKOMOW BenuuuHbl. Ho wuMeercss onuH u3
CJIEAYIOIINX HETOCTATKOB.
3anucu, COOTBETCTBYIOIIME OJHOMY win BceMm myHkrtam: II, III, TV, -
MPEJICTABJICHBI HE B TIOJIHOM 00BEME MJTM OTCYTCTBYIOT.




niim
[Ipu nosHOM NPaBUIBLHOM PEUICHUU JHUIIHUAE 3aITUCH, HE BXOJIAIIUE B
pelieHre (BO3MOXKHO, HEBEpPHBIE), HE OTACJICHBI OT peIICHHS (HE
3a4€pPKHYTHI, HE 3aKII0YEHBI B CKOOKH, paMKY U T. II.).

niim
[Ipu TIOJIHOM pemienun B HEOOXOJUMBIX MaTeMaTHYECKUX
peoOpa3oBaHUSIX WM BBIYHUCICHUSX JOIYIIEHBI OIMIUOKU, W (WJIH)
peoOpa30BaHus/BEIYUCICHUS HE IOBEICHBI 10 KOHIIA.

N
[Ipu I[IOJIHOM pemeHnn OTCYTCTBYET IYyHKT V, WIH B HEM
JONyIIIeHa OmuoKa.

[IpencraBiieHbl 3aIMCU, COOTBETCTBYIOUIME OJHOMY M3 CIEIYIOIIUX
ciydaeB. [IpemcraBieHbl  TOJIBKO TIONOXKEHHS ©  (DOpPMYIIBI,
BBIp@KaMOIIMEe  (U3MUECKHE  3aKOHbI, MNPUMEHEHHUE  KOTOPBIX
HEO0OXOIMMO JIJIsl pellieHus 3a/1auu, 0e3 KaKux-Iu0o nmpeoOpa3oBaHuit
C UX UCIIOJIb30BaHUEM, HAIIPABJICHHBIX Ha PEIICHUE 3a]]a4M, U OTBETA.
niim
B pemenun orcyrctByeT OJJHA 13 ncXoHbIX hopMyIt, HE0OOX01uMast
JUISL perieHust 3afauu (WM yTBEPXKIEHUE, JIeKallee B OCHOBE
pelIeHrs ), HO MPUCYTCTBYIOT JIOTUYECKH BEPHBIC MPE0Opa30BaHUS C
uMerouMucs GopmyliaMu, HallpaBJECHHbBIC HA PEIICHUE 3a/1a4H.
i
B OJIHOM wu3 mcxomaHeix (opMmys, HEOOXOIMMBIX Ui PELICHHUs
3aaud (WM B YTBEPXKICHHUM, JIEKAIIEM B OCHOBE PpEIICHUS),
JOMyIlleHa OIMOKa, HO TMPUCYTCTBYIOT JIOTHYECKU BEpHBIE
npeoOpa3oBaHusi ¢ UMEIOIUMUCST (GOpMyJIaMH, HalpaBiICHHbIE Ha
pelIeHNE 3aa4H.

Bce ciyuan pelieHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM
KpUTEPHUSIM BBICTaBJICHUS OIICHOK B 1, 2, 3 Gana

Tabnuna 5 — TabGauna nepeBojia MepBUYHOrO OaJljia B UTOTOBBIN Ol

IlepBryHBIi Oa WTtorosbiii 6ain
1 4
2 8
3 12
4 16
5 20
6 24
Il 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 o1
23 52
24 53
25 54
26 95
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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