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ITPOI'PAMMA 110 ®U3UKE
[. TOSAACHUTEJIbHAS 3ATTUCKA

Ha Berynutensueix osk3amenax mo (usnke ocHoBHOE BHHMaHHNeE obpaimaetcs Ha noHMMaHue
aOHTYPHEHTOM CYIIHOCTH (M3HYECKHX SBICHHI 1 3aKOHOB, Ha YMEHHME MCTOJIKOBBIBATH CMBICII
(u3HUECKHX BEIMYMH M MOHATHI, 4 TaKkke HA HABBLIKH peleHns (U3MYECKUX 3a1a4 MO pasjenam
MPOTpaMMBl.

[lporpamma coctaBneHa Ha ocHOBe ®enepaibHOTO  FOCYAAPCTBEHHOTO o0pasoBaTesbHOro
CTaHAapTa BhICUIET0 00pa30BaHus 110 (usnke (YTBEPHKICHSI npukazamu MunoGpazosanus Poccnn ot
22.02.2018 r. Ne 125).

OK3aMEHYIONIHITCS IOMKEH YMETh MOIb30BATHCS Ipu pacuetax cucremoit CH u 3HaTh euHHIE]
OCHOBHBIX (DH3MUECKUX BesmuuH. Paspemaercs mcrmons3osats JUIS pacyeTOB HENpOrpaMMHpYeMBIii
KaJIbKYJISTOP.

B nporpamme yureno, wuro BCTYIIMTCIIBHBIE UCHIBITAHUS 1O  ¢usuke B Xakacckom
rocynapcTBeHHOM yHHBepcuTere uMM. H.®. Karanosa MpOBOAATCS B (OpME TECTHPOBAHMS,
COCTABJICHHONO 110 KOHTPOJIEHO-H3MEPHTENBHBIM MaTepHasIaMm, paspaborannbiM - DenepaibHBIM
UCHTPOM TECTHPOBAHMS. 3a/laHMs JK3AMEHAIMOHHOTO TeCTa HAMpPABICHbI HA BhIABICHHE YPOBHS
BlaneHus QyHAAMEHTATBHBIME (UIHUECKUMH MOHATHAMH, 3aKOHAMH H TEOPHAMH, a TAKKe YMEHHI
abMTYpPHEHTOB:
® OOBACHATH U3MUECKNE IBICHUS U IIPOLIECCH;
¢ /CIaTk BLIBOJIbI HA OCHOBE IKCHEPUMEHTAILHBIX JAHHBIX, MPEICTABICHHBIX TAOIHIIEH, rpaukom,
AMarpaMMoi, cXemoi # T.11.;

MPUMEHATH 3aKOHBI (PH3MKH JUTS aHAIM3A [IPOLIECCOB HA KAYECTBEHHOM YPOBHE;

NPUMEHATE 3aKOHbI (H3HKH JUIs aHATH3A POLECCOB HA PACUECTHOM YPOBHE;

OITHCBIBATH MPeoOpasoBaHus JHEPrUH B PU3MUYECKUX SABICHHAX H B TEXHHUECKHX ycTpoicTrax;

YKa3bIBaTh rPaHHILbI (00,1aCTh, YCIOBHS) IPUMEHHMOCTH HAYYHBIX MOJIE/Iel, 3aKOHOB, TEOPHI.
[Toctynaroutii noikeH NpPOSBHTH OCBEIOMIEHHOCTD B BONpOCaX, CBA3aHHBIX C MCTOpHEH

BAKHEHLINX OTKPBITHI B (DU3MKE M POJBIO OTEUECTBEHHBIX H 3apyOesKHBIX YUYEHBIX B pa3BUTHH

(u3uKH.

Pe3yabTaThl  BCTYNHTENBLHBIX — HCHBITAHMI MOATBEPXKIAIOIINE  YCICIIHOE  MPOXOkKICHHE
BCTYNMHTENBHBIX HCNIBITAHME MO (pU3MKe He JOJKHBI OBITh HHIKE YCTAHABIMBAEMOIO DenepanbHOlH
cryxboit mo Hamsopy B chepe obpasoBanns u HaYKH MHHMMaJIbHOIO KOJW4YecTBa Oa/UIOB 110
pesynpratam EI'D no ¢usuke u ycranosnennoro BY3om MHHHMYMa HIKaJIbl TPOXOAHBIX BaioB.

PesynbTatel BeTynuTenbHBIH HCnbITaHmii onennBaiotes 1o 100-6anbHOH wKae. Konnuecrso
BAPHAHTOB TECTOB — sBAa. Kablii BapHaHT cONEpIKUT ABE 4acTH: B nepBod 4Yactd 11 3anaHmii,
MaKCHMaJILbHbIH Oasl 3a Kaxk/0e 3aanne — 5 GauioB, MTOrO 3a MEPBYIO YACTh MAKCHMAbHBIH GauT
coctasiisier 55. Bo BTopoii wacty 3 3anaun, MakeuManbHbIi 6an 3a KayKay1o coctaniseT 15 6anios.



II. COAEPXXKAHUE IUCLIUITJIMHBI

MEXAHUKA

Kunemarnka. Mexanuueckoe asukenne. OTHOCHTEIBHOCTE ABrikeHusa. Cucrema oTcuera.
Marepuanbnas Touka. Tpaektopus. Ilyte u nepemeitenue. MruoBeHHas cKopocTh. Yckopewue.
Crnoxenne ckopocrei.

PaBHomepHoe ¥ paBHOYycKOpeHHOE NpAMONIMHEHHOE JBMkeHne. [paduku  3aBHCHMOCTH
KHHEMaTHHECKHX BEMYHH OT BPEMEHH B PABHOMEPHOM H PABHOYCKODEHHOM JBMIKSHHH.

Caobonuoe nagenue ten. 3akon COXpaHEHUS YHEPIrUuH NMpH CBOBOIHOM NMageHuH,

KpusonuneiiHoe asuxkenne Touku Ha MPUMEPE IBHXKEHUS Tesla, GPOLIEHHOrO MOJ YIIIOM K
FOPHU30HTY. YCKOPEHHE NpPH PaBHOMEPHOM JBHKEHHH Tela M0 OKPY’KHOCTH (LI€HTPOCTPEMHTEILHOE
YCKOpeHHe).

OcnoBer  aunamuku.  Ilepeeiii  3akon  HpioToHa, Wuepunanenas cucrema oTcuera.
[TpeoGpasosanus Tamunes. [puuumn otHocuTensrocTH [atues.

Bsaumoneiictsue ten. Cuna. Macca. Llentp Tskectn. Bropoii 3akon Hetorona. Croxkenne cu.,

Cuna ynpyrocru. 3akon IN'yka, Cusl TPEHUS, KOIDPHIIHEHT TPEHHS CKOJBKEHHS.

['paBuTaltnonnble cuitbl. 3akon BCCMHPHOTO TAroteHus. Cuna Tsxkectu. Bec tena. Bimusuue
BpameHus 3emiM Ha Bec Tena. Hesecomocts [lpmskenue MCKYCCTBEHHBIX CIyTHHKOB. [leppas
KOCMHYECKasi CKOPOCTh.

Tpetnii 3akon Heiotona.

MomeHT cuibl. Yenosus paBHOBeCHS Tet.

3axonsbl coxpanenus B mexaunke. Mmmyise tena. 3akon COXpaHeHHs uMnynbca. PeakTuBHOE
JIBHIKEHHE,

Mexannueckas paGora. Moutocrs. Kunerwueckas u NOTeHUHAIbHAS JHEpPrHs. 3aKoH
COXpaHeHus suepruu B Mexanuke. Koadduuuent nonesnoro neiictaus.

Mexaunka @kuakocreii m raszos. Jlasnenue. 3akon [lackais JUIA KHIKOCTEH W rasos.
Coobwarommmecs cocynsr. [punuun yerpoiictsa HapaBianyeckoro npecca. AtMocdepHoe naBieHue.
M3menenne arMoc)epHOro 1aBiaenus ¢ BLICOTOI. Bapomerpsl. Manomerpei.

ApXuMe/IoBa CHITa JUTst JKUAKOCTeH M ra30B. YCIOBHSA MIABAHUS Tell,

JBHkeHHe KUAKOCTH MO TpyGam. 3aBHCHMOCTb JABICHHS SKHAKOCTH OT CKOPOCTH €€ Te4YeHHs
(ypaBHenue bepuysum),

MOJIEKYJISIPHASl ®U3UKA. TEPMOJIMHAMUKA

OcnoBbl  MOJIEKYIAPHO-KHHETHYECKOTT  Teopui.  ONBITHOE  OGOCHOBAHHE  OCHOBHBIX
MONOKEHUH MOJICKYIAPHO-KHHETHYECKOH Teopun. Bpoynosekoe asmkenne. Jlnddysus. Ocmoc.
Macca u pasmep mosiekyn. Konuueerso semectsa. Monb. [Toctosuuas Asorazpo. U3mepenue

ckopocTH Mosieky1. Onwit Tepua. B3anmosneictie Moaeky..
Mozenu rasa (naeanbHbiii ras, MojeNb Ypyrux 1IapoB, CTATHCTHYECKAas MOJIEJb), HKHIKOCTH H

TBEPAOTO Tejla (KIaccHueckas, KBaHToBas ).

OcuoBer Ttepmopnnamukn, Temnepatypa u ee usmepenne. AGcomoTHas TeMIlepaTypHas
mkana. Cesi3k TEMIEPATYPhl M KHHETHYECKOI SHEPIHH MOJTEKYIL.

Buyrpennsis sueprus. KomnuecTBo Tennorel. YienbHas TEIIOEMKOCThH BEIECTBA. YpaBrenue
TenoBoro Oananca. PaGora B Tepmoannamuke. [TepBulif 3aKOH TepMOAHHAMUKH. Hzorepmudeckmnii,
H30XOpHbIH W n300apHblii mponecchl. Aamabatublii npouece. Ilpumerenne MEPBOro  3aKoHa
TEPMOIMHAMHMKH K H30MPOIlEccaM.

HeobpatumocTs Tennoseix npoiieccos. BTopoit 3aKoH TepMOIHHAMHUKH.

[punumn neficTeus tersiosbix asurateneii. KI1J] TermoBoro ABHraTesis H ero MakcHMaTbHOE

3HAYeHHE.,
Haeansubrii ras. Maeanbnpit ras. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KHHETHYECKON TEOPHH

HJlealIbHOTO ra3a,
YpaBHeHue  COCTOSAHMS — HIEATLHOrO rasa  (ypaBHeHHe Men neneesa—Knaneiipona).

YuusepcanbHas rasosas nocrosnuas. 3akon JlansTona. M3oTepmudeckuii, H30XOpHBIH H H306apHbIil

MPOLECCHI.
Kuakocrn u TBepabIe TeA.



Wcnapenue W komjencaums. Hacblennbie W HeHachllleHHBIC maphl. KumeHue KUIKOCTH.
3aBHCHMOCTE TEMIIEPATYPbI KMITEHUS JKHIKOCTH OT AaBienns. BiaxuocTs Bosmyxa.

Kpucrannnyeckne u amopdusie tena. [IpeoGpasopanie 3Hepruyu npH HIMEHEHMSX arperaTHOrO
COCTOSIHUS BELIECTRA.

OCHOBBI DJIEKTPOJIMHAMUKHU

1. DJIEKTPOCTATUKA

JekTpocTaTHKA. DIEKTpU3aliA Tell. DIeKTpHuecknii 3apsia. Baanmoueitctaue 3apsiKEHHBIX
Tell. 3aKOH COXpaHeHHs dJIEKTPHYECKOro 3apsiaa. 3akon Kyrona.

Onextpuueckoe nose. HanpsskennoeTs anextpuyeckoro most. CHIOBbIE TUHHUH. DneKTpHyecKoe
T0JI¢ TOUCHHOTO 3apa/a, ABYX PasHOMMEHHBIX 3apsj0B, JBYX OJIHOMMEHHBIX 3apAJIOB, MIOCKOTO
KOHJIEHCATOpa.

Pabora anekTpocratmueckoro mosis npH  nepeMemieHMH  3apsga.  [lOTEHUMATBHOCTH
3IEKTPOCTATHYECKOrO noist. PasHocTh notenuuanos. Morennnan. Gopmysna ans pacyera noTeHIHaNa
TIOJIst TOYEYHOTO 3aps/ja. [IpuHuun cyneprno3uuuu nosei.

[IpoBosnnkH B >7eKTpHuecKOM mMone. DieKTpuyeckas emkocTh, Komaemcatop. Emkocts
MIOCKOr0 KOHAEHCATOpA., DHEPIUs JIEKTPHUYECKOTO MO,

JHdneKTpUKK B 21€KTpHUecKOM nojie. [luaekTpryeckas NpOHHIIAeMOCTh.

Iocrostunbrii  snexTpuuecknit  Tok.  Diektpuueckuit  Tok. Hocutenu  cBOBGOAHBIX
SJIEKTPUHUECKHX 3apAJIOB B MEeTalIax, JKUAKOCTAX M rasax. Cuna Toxa. Hanpsikenue. ConpoTupieHne
MpoBOAHKUKOB. 3akoH Oma s ywactka uenu. [locnenoBatensHoe W napaiielNbHOE COEIMHEHHE
MPOBOJIHHKOB.

Onextpoasmkymas cuna. 3akon Oma juis nonnoit nenu. PaGota M MOWIHOCTH TOKa. 3aKoH
Jxoynsa — Jlenua.

Honynposoanuku. Cobcrpennas 1 mpHMeCHast IPOBOAMMOCTD HOJIYIIPOBOHUKOB. P-N TEPEXOL.

Maruntnoe noJe. DiaekTpoMaruuTHas HHAYKUAS. MaruutHoe nosne. UHAyKIHS MarHHTHOTO
nons. Cuna, JeicTByomas Ha TNPOBOAHHK C TOKOM B MArHMTHOM moje. 3akoH AMiepa.
BsaumozeicTBre MPOBOJHHKOB € TOKOM.

JleficTBrHe MArHMTHOrO 10JA Ha ABMKYyLMiics 3apsa. Cuna Jlopenua.

MarnutHas nponuiaeMoctsb. MaruuTHeie cBoiicTBa Beliectsa. MeppoMardeTusm.

DNIEKTPOMarHUTHas HMHIAYKUHA. MarduTHeii NOTOK. 3aKOH 3J1eKTPOMArHHTHOH MHAYKINH.
[lpauno Jlenna. Buxpepoe osnexrpuueckoe mose. Camounaykims. WHAYKTMBHOCTB., DHeprus

MarHUTHOTO TOJIS.
KOJIEBAHUS U BOJIHBI

Mexannueckue kosebannsa u Boanbl. CBoOoauble konebanus. ['apmonnueckue KoneGaHus.
AMIUIHTY/Ia, TIEpHOJ M YacToTa KoseOanuii. Matemarnyeckuii MasTHHK. [lepuon MateMaTHyecKoro
MasiTHHKA.

IIpeBpaienne 3Hepruy Mpu rapMOHHYECKHX Kojiebanusx. BoiHyxaeHHble konebanus. Pezonanc.
[Tonsttue 06 aBTokonebanusx.

Pacnipoctpanenne konebanuit B ynpyrux cpenax. [lonepeynsie W npoJgosibHble BOJHEL J{iKHa
BOJIHBI. CBA3b BOJIHBI CO CKOPOCTBIO €€ PAaCipOCTPAHEHHS.

3BykoBbI€ BOJIHBI. CKOPOCTE 3BYKa H BLICOTA TOHA.
JaeKTpomMaruuTHble KoJebanusi u  Boauel.  KoneGarenbuslit  koutyp. CrOGOAHBIC

JIEKTPOMArHuTHEle Konebauus B KoHType. [lpeBpauienue sHeprum B KonebarenbHOM KOHTYpE.
CobcrBennas yactora kojieGaHuii B KOHTYpeE.

BeiHykaeHnnble 3aekTpuueckue konebanus. [lepemennsiii Jnextpudeckuit Tok. ['eHepatop
MNepeMeHHoro Toka. AKTHBHOE, EMKOCTHOC W HHIAYKTHBHOE CONpPOTHBICHUS. JlelcTByOIINE 3HAUEHNS
CHJIBI TOKA M HANpsKeHHs. Pe30HAHC B 2JIEKTPUUECKOH LIENH,

Tpauchopmarop. [Tpoussoactso, nepenaya u notpebieHue MMEKTPHUECKON IHEPTrUH.

OnextpoMarHuTHble BoJHBEL CKOpocTh MX pacrnpocTtpaneHusi, CBOHCTBAa J71€KTPOMArHUTHBIX

BOJIH.
[Ipunuuner paguocssasu. Manyuenue u npueM 31€KTpOMarHMTHBIX BosH. M306perenue pammo

A.C. IlonossiM. [lxana 251eKTPOMArHHTHEIX BOJIH.



OIITUKA

[Tpsmosuneiinoe pacnpocTpanenue, oTpaxkeHue H MpelOMIICHHE CBETA. Jlyu. CxopocThb cBera.
3akoH oOTpakeHMs W npenoMieHHss ceerta. IlokasaTelnb npenomienud. [lonHoe BHyTpeHHee
oTpakeHue. llpeaenbHbili yrom mnonHoro orpakeHus. Xoj aydei B mpusme. [loctpoenue
H300paxkeHuit B IJI0CKOM 3epKaJie.

Cobupatomas 1 paccenBaromas sl POKYCHOE PACCTOSHHE THH3bL. Dopmyna TOHKOH JIMH3EL
INoctpoenne nzobpaxennit B mu3ax. ®otoanmnapar. I'nas. Oukw.

Korepentnocts. Wuteppepenuns csera. Ipunmmumn loiirenca-®penens. dudpakuus csera.
Judpakunonnas pewerka. [onspusauns ceera, [Tonepe4HOCTE CBETOBBIX BOJH.

Mucnepcus ceera.

_ OCHOBBI
CHELIMAJIBHOM TEOPUM OTHOCHTEJIBHOCTH

MHBapuanTHOCTL cKOpocTH cBeTa. [IPHHIIMIT OTHOCHTENbHOCTH DHHINTelHA. - Dopmy.Jibl
npeoOpa3oBaHKs BPEMEHHBIX M MPOCTPAHCTBEHHBIX unrepsasioB B CTO. Peastusucrckuil 3akon
CIIOKEHHUS CKOPOCTEH.

Penstusuctckas nunamuka. PessituBuctckuii umnysbe. CBsi3b Macesl U IHEPTHH.

KBAHTOBAS ®U3UKA

Ksanter ceera. ®otoaddext u ero 3axonsl. Onbitel CToNeToBa. VYpaBuenue DifHmTelHa 115
doroapdexra. Msmepenue nocrosunoii [lnanka, [Tpumenenue (poroaddexta B TeXHHKE.,

['mnotesa Jlyn ne Bpoitna. Jludpakuns snekrponos. KopryckyaspHo-BoIHOBO# Jlyaiusm.

Onsir Peseppopna no paccesinio anba-uactun. IlnanetapHas MOJeNb aroMa. Boposckas
Mozene atoma Bozopoza. Keanrtosele noctynatel bopa. Menyckanne u nmorjiomeHne cBETa aToMOM.
HenpepeiBubiii 1 smuneiiuarerii cnextpel. CriekTpaibublii ananus. Jlasep.

PanuoaktuBHocTh. Anba- ¥ Oera-uyacTHIIbL, ramMma-usnydenue. Meroawsl HabmoaeHHs W
perucTpaium YacTHIl B sICpHOH (hH3HKe. |

Cocras simpa aroma. 3apss sapa. MaccoBoe uucino siapa. M30Tomnel. DHepris CBS3H aTOMHbBIX
saep. Snepueie peakumu. Jlenenwe W cHHTe3 smep. SlaepHmiii peaktop. Tepmoszepnas peakums.
buonornueckoe neiicTBie palHOAKTHBHLIX H3TyYEHMIT,
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