dopma 1 NopsAIOK NPOBEACHUS
BCTYNUTEIBHOTO UCIIBITAHUSA 110 (PU3UKE

BerynutensHoe — wcmbiTaHWEe 1O (U3WMKE  MPOBOJUTCS — IPEIMETHOU
DK3aMECHALIMOHHOM  IIOJAKOMHCCHEM, YTBEPKICHHOM  INPHUKAa30M  HayaJlbHUKA
WucTtutyTa, o OmieraM, COCTaBICHHBIM Ha OCHOBE pa3leioB (DHU3MKH, YKa3aHHBIX
B MPOTpaMMe BCTYMUTEIBHOTO HUCIbITaHUs. DopMa BCTYMUTEILHOTO UCIBITAHUS —
MUCbMEHHASs.

KontponbHo-usmepurensupie  matepuansl  (manee — KHWM) mno3Bossitor
YCTaHOBUTh YPOBEHb OCBOEHHUS HCHBITYeMbIMH DeiepajbHOr0 TOCyAapCTBEHHOIO
00pa3oBaTeILHOIO CTaHIapTa CPeHEro (MOJHOT0) 0011Iero 00pa3oBaHuUs.

Kanguaar, caaromuii BCTyIUTEIbHOE UCIIBITAHUE 10 (DU3HKE, TOJIKEH:

3HATH/TIOHUMATh!

- POJb PU3UKH B €CTECTBEHHOHAYYHOM TO3HAHUU TIPUPO/IBI,

- 3HauyeHHWe (PU3UKU B PEIICHUU 331a4 MIPAKTHUECKOTO XapaKTepa;

- CYIIHOCTH (DU3UUECKUX SBJICHHUI U 3aKOHOB;

- OCHOBHBIC MTOHATHS (PU3UKH;

YMETb.

- HCTONB30BaTh PU3NIECKHIE 3aKOHBI U TIOHATHUS TIPU PEIICHUH 33/1a4;

- MOJb30BaThCS TNpU pacuerax MexayHapoAHOW CUCTEMOM  €AMHMIL
(manee — CH);

- rpau4ecKH MOSICHAThH YCIOBHE U PEILLICHUE 3a/1a4;

- HCNOJNb30BaTh MPUOOPETEHHbIE 3HAHHWA U YMEHUS B IPAKTUYECKOU
JESITEIbBHOCTH M TOBCEIHEBHOM KU3HU JUIS BBINOJIHEHUS (PU3NYECKUX H3MEPEHU
Y OLIEHKH UX Pe3yJIbTaTOB.

PA3JIEJIBI ®U3UKU, SHAHUE KOTOPBIX ITPOBEPAETCA
HA BCTYIIUTEJIbBHOM UCIILITAHUA

[Iporpamma BCTYNHUTENBHOTO HCHBITAHUS MO (U3UKE ISl TMOCTYHAIOIIUX
B MHcTUTyT, cocTaBiieHa Ha OCHOBE (hellepaIbHOIO0 KOMIIOHEHTA TOCyAapCTBEHHOTO
cTaHjapTa ooOmiero cpeaHero oOpazoBaHus mo ¢usuke. I[Iporpamma cocTouT
13 BOCBMH Pa3/IeJIOB, COTJIACHO CEMU COJICPKATEIIbHBIM JIMHUSM, U3y4aeMbIM KYpCOM
¢bu3ukn Ha 0azoBoM ypoBHe: «Mexanunka», «OCHOBBI JUHAMUKH», «3aKOHBI
COXpaHEHUs B MeXaHUKe», «Kuakoctu u raze», «MonekyisapHas pusuka. TenaoBsie
SIBICHUS», «JIEMEHTHl TepMOAMHAMUKNY, «OnTuka», «KBantoBas ¢uszuka», «ATom
Y aTOMHOE S7Ipo» a Takxke «OCHOBBI JIEKTPOIUHAMUKI.

MEXAHUKA
Mexannueckoe nauxkeHue. Cucrema ortcuera. MarepuaibHasi TOYKa.
Tpaexkropusa. Ilyte u mnepememienune. CkopocTb U yckopeHue. PaBHOmMepHOE
NPSAMOJIMHEWHOE  JBUW)KEHUE. PaBHOYCKOPEHHOE IIPSMOJIMHEMHOE  JIBUKCHUE.
OtHocuTenbHOCTh ABMKEHMs. CroxkeHue ckopocreil. ['papuku  3aBUCMMOCTH
KMHEMAaTUYECKUX BEIMYMH OT BPEMEHU IIPU PABHOMEPHOM U PAaBHOYCKOPEHHOM
nBuxkeHud. CBoOOJHOE mMajaeHue Tell. YCKOpPEHHE CBOOOAHOIO  MAaCHMS.
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PaBHOMEpHOE JBMKEHME 110 OKPYKHOCTH. JIMHENHas U yriaoBas CKOPOCTH.
YckopeHue  Npd  paBHOMEpPHOM  JBIJKEHHHM  Tella 10  OKPYXXHOCTH
(LLEHTPOCTPEMUTETIBHOE YCKOPEHHUE).

OCHOBbI JTMHAMUKHN

IlepBoiii 3axkoH M. Hprorona. MHepumanbHbie cUCTEMbl orcyera. [IpuHImm
oTHOocuTenbHOCTH [ I"anuies.

Bropoii 3akon M. Herotona. Macca. Cuna. EnuHuIBI W3MEpEHUS CHIIbI
u Maccbl. CnoxkeHue cui. MomeHT cumbl. Tperui 3akoH WM. HeroTona. YcioBus
paBHOBecus Tei. LlenTp macc.

Cuitel ynpyroctu. 3akoH P. I'yka. Cuna tpenusi. Tpenue ckonabxeHus. Tpenue
nokosi. KoadduuneHnt tpenus. JBrmxeHue Tena ¢ y4eToM CUIIbI TPEHHUS.

['paBuTanoHHBIE CHIIBI. 3aKOH BCEMHUPHOro TAroteHus. Cumna Tskectn. Bec
Tena. JIBywkeHue Tena IOJ JEHCTBHEM CWIBI TSDKECTH. JIBWOKEHHME IUIaHET
Y MCKYCCTBEHHBIX CIIyTHUKOB. HeBecomocTs. [lepBas kocMudeckast CKOpOCTb.

3AKOHBI COXPAHEHHMA B MEXAHUKE

NmMmnynee Tena. 3aKOH COXpPaHEHHS UMITYJIbCa. PEaKTUBHOE JBH)KCHHE.
3nauenue padot K.3. [{nonkoBCcKoro ais KOCMOHABTUKH.

Mexanuueckass pabota. MomHocTs. Enununber  uszmepeHuss  pabOThI
u moimHocTh. KosdduuneHT mnone3Horo neWcTBUsS MexaHW3MOB. KunHeTudeckas
sHeprusi. llotenmumansHas osHeprus. IloTeHnuanbHas »HHEpPrus TeJl  BOJIU3H
noBepxHOoCcTH 3emiu. lloTeHuumanbHas sHEprus ynpyro aepopMHUPOBAHHOTO Tea.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

KNJIKOCTHU U T"A3bI

HMasnenue. 3axkon b. Ilackans s xugkocted W ra3oB. bapomerpbl
n mMaHoMeTpol. CooOmarommuecs: cocyabl. [IpuHIMI ycTpolcTBa THAPABINYECKOTO
npecca.

AtmocdepHoe naBieHue. M3menenne atMochepHOTo JaBJICHHS C BHICOTOM.

ApxumenoBa cujla IS KMJAKOCTEM M Ta30B. YCIOBHUS IJIaBaHUS TeJ Ha
MMOBEPXHOCTH KHUIKOCTH.

JIBkeHue OSKHIKOCTH TI0 TpyOam. 3aBUCHMOCTH JaBJICHUSI JKUIKOCTH
OT CKOPOCTHU €€ TCUEHUSI.

MOJIEKVIJIAPHAS ®U3MKA. TEITJIOBBIE ABJIEHW A
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
OnbiTHOE 00OCHOBAHME OCHOBHBIX IMOJOKEHUN MOJICKYJISIPHO-KHHETHYECKOM
teopun. Macca u pasmep Monekyna. I[locrtosmnas A. ABoraapo. bpoyHoOBckoe
nBrkeHue. B3aumoneiictBue wmoiiekyn. MpaeanbHblii ra3. OCHOBHOE YypaBHEHHUE

MOJIEKYISIPHO-KUHETUYECKOMN TEOpUU UJICaJTbHOTO rasa. Temneparypa
u ee wu3MepeHue. AOCONIOTHas TeMIiepaTypHas mikana. M3Mmepenue ckopocrtei
MOJIEKYI.

VYpaBHEeHUE COCTOSHHS uWJeanbHOro rasza (ypaBHeHHME MeHueneea -
Kunaneitpona). YHuBepcanbHas ra3oBasi IOCTOSIHHASL.
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OJIEMEHTBI TEPMO/IMHAMUKU

N3otepmudecknii, U30XOpHBIN, U300apHBINA TpoIecChl. BHYTpeHHS YHEpTHs.
KonnuectBo TemtoTel. TemioeMKoCTh BEIECTBA.

PaboTa B TepMouHamMuKke. 3aKOH COXpaHEHUs! SHEPTUHU B TEIJIOBBIX MpoLIeccax
(nepBbIii 3aKOH TepMoAUHAMHKH). [IprMeHeHHe MepBOro 3aKOHAa TEPMOJUHAMHKHU
K U30IPOLIECCaM HJICaTIbHBIX Ta30B.

[Tpunnun neictBus TemioBbix apuratenei. KII/[ temioBoro asurarens U €ro
MAaKCHMAaJIbHOE 3HaUY€HUE. TEeIIOBbIE ABUTATEIIN U OXPaHa IPUPOJBL.

OCHOBBGBI DJIEKTPOJAMHAMUKUA

DIIeKTpOCTaTHKA

DnekTpuueckuil 3apsaa. Bzanmopaericteue 3apspkeHHbIX Tell. 3akoH . Kynona.
3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsiaa.

DnekTpuueckoe nose. HanpsKeHHOCTh 3JEKTPUUECKOTO MOJIS.

OJIEKTPUYECKOE TMOJIe  TOYEYHOro 3apsna. IlpuHOuMn  cyneprno3uiuu
AIEKTPUYECKUX ToJIeH. [IpOBOTHUKH B AIIEKTPUUECKOM TIOJIE.

JIMDIIEKTPUKU B DJIEKTPUUYECKOM Ttose. Jluanexkrpuueckass MPOHULAEMOCTb.
PaGota snekTpuyeckoro mojs Mnpu nepemenieHuu 3apsga. [loreHnman u pasHOCTb
ITOTEHIIUAJIOB.

OnektpoemMkocTb. KonneHncaTopsl. EMKOCTh MIIOCKOTO KOHJIEHCATOPA. DHEPTHUS
AIEKTPUYECKOTO TOJIS.

3aKOHBI MOCTOSTHHOT'O TOKA

Onektpuuecknii Tok. Cuna Toka. 3akoH I. Oma 1mmg yyacTka LeTH.
ConporuBnenne npoBoAHUKOB. [locienoBaTrenbHOE W MapajuieIbHOE COEAUHECHUS
MIPOBOJIHUKOB.

DIeKTpOoABHOKYIIAs cuia. 3akoH ['. OMa 171 MOJIHOM 1EMH.

PaboTa 1 MomHOCTH TOKA.

DJIEKTPUYECKU TOK B PA3IUYHBIX Cpelax. JIEKTPOHHAs MPOBOJUMOCTD
METAJJIOB.  3aBUCUMOCTb  CONPOTUBIICHUS  METAUIOB  OT  TEeMIEpaTyphl.
CBepXnpoBOIUMOCTb.

DJIEKTPUYECKUM TOK B KUIKOCTAX. 3aKOHBI JIEKTPOJIN3A.

DJIeKTpUUeCKuii TOK B razax. CamMoCTOSTENbHBIH M HECaMOCTOSATEIbHBIN
paspsnbl. [lonsatue o nmnasme. Tok B Bakyyme. DJIeKTpoHHAst sMuccust. Jlnoa U Tpuo.
DJIEKTPOHHO-TTy4eBas TpyoOKa.

[TomynpoBOAHUKH. DAEKTPONPOBOAHOCTH MOJYIIPOBOJIHUKOB, €€ 3aBUCUMOCTh
ot TemnepaTtypbl. CoOCTBeHHas1 Y mpUMeCHast MPOBOJUMOCTD MOJYTPOBOTHUKOB.

[ToynpoBOAHUKOBBIN 11OA. TpaH3ucTop.

MarnuTtHoe nosue. DIeKTPOMArHUTHAS UHIYKLIHS

MarunuTtHoe noJie. MarHuTHOE B3aUMOJEUCTBUE TOKOB. MHAYKIIMA MarHUTHOTO
OJISL.

Cuina, nelicTByrolasi Ha MPOBOJHUK C TOKOM B MAarHUTHOM Toiie. 3akoH A.
Awmrepa.

JlelicTBME MarHUTHOTO MOJsl Ha ABKYyIuiics 3apsan. Cuna X. JlopeHua.

MaruauTHble CBOWCTBA BELIECTBA. MarnutHas MIPOHULIAEMOCTb.
DeppOMArHETU3M.
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DNeKTpOMarHuTHasi MHAYKUUA. MarHUTHBIA MOTOK. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuu. [Ipasuio 2.X. JleHna.

SABnenne camonHAYKUWUA. NHIYKTUBHOCTb. DHEPTHS] MATHUTHOTO TOJIS.

Kone6anus 1 BOJIHBI

Mexanuueckue KoiaeOanusi U BOJIHbI

'apMonnyeckue konebaHus. AMIUIATYAQ, TEPUOJ M dYacToTa KoOJeOaHUU.
Marematuueckuii MasTHUK. [lepmon koneOaHMii MaTeMaTHYECKOro MasTHHKA.
Konebanus rpy3a Ha mpyxuHe.

[IpeBpaiieHne »HEPruM NpU TAPMOHUYECKUX KOJICOaHMsIX. 3aTyXaroliue
koseOanusi. Boinyxkaennsie konebanus. Pesonanc. PacripoctpaneHre MexaHUYeCKUX
KoJebanmii B ynpyrux cpenax. [lonmepeunsie Y mpoAoabHbIC BONHBI. JITMHA BOJIHEL.
CKOpOCTh pacnpoCTpaHEHUsI BOJIH.

DJIEKTPOMarHUTHBIE KOJI€OAHUS Y BOJIHBI

CBOOOJHBIE AJIEKTPOMAarHUTHBIE KoyieOaHUsT B KoHType. IIpeBpaienue
SHEPruM B KojiebareabHOM KOHTYpe. CoOCTBEHHas 4acToTa KojeOaHui B KOHTYpE.

Boinyxnennbie kosebanusi. [lepeMeHHbIl anexTpuueckuit Tok. ['eHeparop
IIEPEMEHHOTO TOKa. JleicTByromee 3HaueHrne CUJIbl TOKa 1 HanpspKeHHsl. AKTUBHOE,
€MKOCTHO€ U UHIYKTUBHOE CONPOTUBIICHUSA. PE30HAHC B DJIEKTPUUECKOM LEIN.

Tpancdopmarop. [lepegada sneKTpudecKOil SHEPTHUH.

OnexTpomarHuTHble BOJIHBL. CKOpocTh HX pacnpoctpaHeHus. (CBolicTBa
AIEKTPOMArHUTHBIX BOJIH. [IIkana anekTpoMarHuTHBIX BOJIH.

N3ydyenne w© 1npueM DJIEKTPOMArHUTHBIX BOJIH. [IpuHOmMn paauocsssu.
N3o0perenue paauo A.C. ITonoBbiM.

OIITUKA

IIpupona cBera. IIpsiMonuHENHOE PacHpOCTPAHEHUE CBETA.  3aKOHBI
OTpaXEHUSI U TPEOMJICHHUsI CBeTa. AOCONIOTHBI M OTHOCHUTENBHBIN TOKa3aTeln
MPEJIOMIICHHS.

[TomHoe oTpaxkenue. [IpenenbHbIN yroi MOJIHOIO OTPAKEHUS.

Cobwuparomie u paccenBaromue JuH3bI. [locTpoeHrne n3o0pakeHuii B JIMH3AX.
dopMyJia TOHKOM JIMH3HL.

Jucnepcus csera.

Korepentaocts. UHTEpdEpeHIs cBeTa U €€ MPUMEHEHHE B TEXHUKE.

Hudpakuus cseta. Judpakuronnas penierka.

DNeMEHThI TEOPUH OTHOCUTENBHOCTH

[Tpunuun otHocuTenbHOCTH A. DHHIITENHHA. CKOPOCTHh CBETAa B BaKyyMe€ Kak
npeaenbHas CKOPOCTh MEPENAYd CUTHAJIA. 3aBUCUMOCTb MACChl T€Jla OT CKOPOCTH.
CBs13b MEXIy Maccoil U DHEPTUEH.

KBAHTOBAS ®U3UKA
CBeTOBBIC KBAaHTHI
doTodddexT u ero 3akoHbl. KBaHTHI cBeta. YpaBHeHHe A. DUHINTEHHA IS
dororddekra. [locrossanas M. [Tnanka. [Ipumenenne potosddexra B TeXHUKE.
JlaBnenue cBera. OnbiTel I1.H. JIeGeneBa. Xumuueckoe AeHCTBHUE CBETA.
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ATOM U ATOMHOE A1PO

OmnpwiT 3. Pesepdopna o paccesHuio o-4acTuil. SnepHas Mojelb aToma.

KBanroBsie noctynatel H. bopa. Mcnyckanue u morjionieHue cBeTa aTOMOM.
HenpeppiBHBIN 1 TUHEWYAThIN ClIEKTpbl. CEKTpalibHbIA aHan3. JIazep.

DKCIEPUMEHTAIBHBIE METO/IBI PETUCTPALIMU 3APSIKEHHBIX YACTHLL.

Crpoenue sapa aroMa. [IpoTOHBI U HEUTPOHBI. DHEPIUs CBSI3H ATOMHBIX SIIEP.

Snepuble peakiuu. PagmoakTUBHOCTh. 0O-, -, y-u3nyuyeHus. Jlenenue saep
ypaHa. S| iepHbIi peakTop.

TepmosaepHbIe peakInu.

buonornueckoe neicTBUE paTMOAKTUBHBIX U3JIYYEHUN.

OCHOBHBIE ITOHATHUA 1 3AKOHBI ®U3UKHU

3aKOH N3MCHCHUC KOOpI[I/IHaTI:I HpI/I paBHoyCKOpeHHOM JABUXKXCHUH
+ t?
5

3aKOH U3MCHECHUEC KOOPAHWHATLI ITPHU PABHO3aMCIAJICHHOM ABUKCHHUU

X=XO+V0t +

a+t?
Ornpenenenue yucaa MOJIEN B KyCKe BEILIECTBA

m

V=—
U

IZle M — Macca BELIECTBa, | — Macca OJHOTO MOJIs cepedpa

N

V=—
Ny

rac N — gucno MOJICKYJ B KYCKC BCIICCTBA, NA — YUCJIO MOJICKYJI B OTHOM MOJIC

3axoH OMa 111 IIOJTHOH IIEIIH.

E
T RA+T
rie E — mwnanpsskenue 3IJIC, R — conpoTuBI€HME LE€NU, T” — BHYTPEHHEE
COIIPOTUBJICHUE UCTOYHUKA.
3akoH Oma 11 y4acTKa enu
U
'=%®

rae U — HanpspkeHue ydacTka nenu, R — COnpOTHBIIEHUE yJacTKa LETIH.



MomHOoCTh
P=1-U.
YcioBue pe3oHaHca paBEHCTBA MHAYKTUBHOTO U €MKOCTHOTO CONPOTUBIICHUS

K0J1e0aTeIbHOTO KOHTYpa

L 1
wL = —.
wC
r€ W — YIJ0Bas 4acToTa.
2m -V,
w=2n-F= =iy

V.
rIae A — qinHa BOJHBL A = %, F —4acrorTa.

[lepuon konebanuii pezonanca (popmyna Tomcona)
T = 2m - VILC.
rae L — MHIyKTUBHOCTb, C — €MKOCTb.
Pabota

A=h _h-c - 2<h-c A)
—vvVET ~ |m\ 2 '

PaboTa mo moabemy Tpy3a, coBepiiaemas 1moj ACUCTBHEM pPE3yJbTUPYIOIICH
cuibl F.
A=F-s-cosp,
r7I€ S — MEPEMEILICHUE, () — YTOJ MEKY BEKTOPAMU MTEPEMENICHUS U CUJIbI
[Tonesnas pabora TeruioBoi Mamuubel A, = W -t

3arpaueHHast pabOTHI

A;=Q=q m
PaboTa niist o0CTAaHOBKHM CUIION TOPMOXKEHUS
m-V?
AZT' A=F-s-cosa,
a+t? a+ t?
SI=VOt +—,52:V0t _——,

2 2

r7ie S; “TOPMO3HOMU MyTh, S, — YCKOPEHUe, m — macca, V — CKopocTb.
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3aKOH 31EKTPOMArHUTHOM MHIYKIIUU
AP
s

rae A® — MarHuTHBIM NOTOK NPOHM3BIBAIOIIMN KOHTYp, At — BpeMs HM3MEHEHUS

Ei:

MardMTHOTO TIOTOKA.
A® = (B, — By) - S -cosa,
re o0 — YroJl MEXAy BEKTOPaMH HOpPMald K KOHTYPY M BEKTOPOM HHIYKIIUH

MarHUTHOTO 1oJisi, S = [? —mIomaas KOHTypa.

Jox
q=2.93-107 — — y/leJIbHas TEIIOTa CrOPaHus TOMIINBA, M — Macca TOMINBA

11

KIII TenoBoil MaluHel ) = ™

3
COHpOTI/IBJIeHI/IC ITPOBOJIOKH
R = P E,

I7ie p — YAEIbHOE CONPOTUBIIEHNE MaTepuaia, | — JuinHa, S — oAb CEYSHMs
VYpaBHenue DiiHireiina 1 porordpdexra
m-V?2 c g-t?
h-v=A+T, V=", h = >

rae h — nocrosiaHas [lnaHka, ¢ — CKOPOCTh CBETa, M — Macca JJIeKTpoHa, A — JUIMHA

CBETOBOM BOJHBI, V — MakCUMalibHas CKOPOCTb 3JEKTPOHOB, BBIPHIBAEMBIX
C ITIOBEPXHOCTH.

[Tepuon konebanuii Npy>XMHHOTO MasiTHUKA

oz 7
=27 k'

r7ie m — Macca MasgTHHUKA, kK — KO3PULIUEHT KECTKOCTH NPY>KUHBI.

[Tepuon konebanuii MaTeMaTUYECKOTO MasiTHUKA

T=2m- |—,
Y

riae | — nnuHa BOJIHBI, g — YCKOPEHHE CBOOOIHOIO MaJieHUsl HA TOBEPXHOCTH JIyHBI.
CKOpOCTh TOUYKH IPU ABUKEHUH M0 OKPYKHOCTH



Yckopenue

VZ _ V2
V2 =VE + 2as, a=—72
2s

rac IV — koHeuHas CKOPOCTb ABUKCHUA, VO — Ha4daJibHasA CKOPOCTb ABHUIKCHMA.

OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO KHHETUUECKON TEOPUU ra30B

1 , 2
p=§n-m0-VKB =§n-(E)=n-k-T

rae Vi, — cpenHss KBaJapaTU4yHas CKOPOCTh MOJIEKYJ, N — KOHIICHTpAIUsi MOJICKYII,
o —23 X
my, — macca oaHoW Mmoiekymnbl, k = 1,38-10 23? — mnocTosiHHas bosbliMaHa,

T — aOcouoTHas TeMIiepaTypa rasa, n — KOHIICHTpalus MOJIeKyn rasa, (E) cpennss
KHMHETUYECKasi SHEPTUSI IBUKEHUS MOJICKYJT

Bropoii 3akon HeroToHa
F
F=m-aF=—
q

rac a — yCKOpCHHUC, E — HAIIPSAKCHHOCTD JSJICKTPHUYCCKOI'O ITOJIA

3aKOH MPEIOMIICHUS CBETA

sina

— = N21

sinf

TIE Ny — ITOKA3aTeNb MPEJIOMIICHUSI BTOPOU Cpelibl OTHOCUTENIBHO IIEPBOM
Ypasuenue Menneneesa-Knaneipona

m p-R-T m
P=—R-T=——, pV=—R-T
V-u 2 2
r€ p — IUIOTHOCTH rasza, T — remneparypa
JIBM>KeHME IO OKPYKHOCTH IO ACUCTBUEM CHJIbI JIopeHna

VZ
Fﬂ=e-B-V-sina=m-7

r€ p — IUIOTHOCTH raza, T — remneparypa
[IpuoOpeTeHne KUHETUYECKON SHEPrHed HJIEKTPOHAMU TIOJ JICUCTBUEM

AIEKTPUYECKOTO TOJIA
m-V?2

> =e-U



3aKOH COXpaHEHMs UMITYJIbCa
mq - V1 +m2 ' V2 == (ml +m2)V
EMKOCTB MJIOCKOTO KOHJIEHCATOPa

g E"S

&
C = PR

C_'
1‘P1

12 ®
rae &, = 8,85+ 10712 — €= 4,5, ¢p; — OTCHITMA HATIPSKEHUS.
YpaBHeHUE ABUKEHUS KOJIEOMIONIENHCS TOUKH
x = A-cos(wt + @),

IJie (0,— HavajabHas ¢asza konebanuit, w = 2nF — nukiInyeckas 4acToTa.

CKOpOCTb 3JIEKTPOHA U POTOHA

m,V. m,V
Ee= eze ;Ee= 29229
13B=1,6-10"2°/x.
3akoH J[xoynsa-Jlenna
U 2
Q =—t.

Ry
OCHOBHBIE TABJIMYHBIE JIAHHBIE

m, = 9,1+ 1073 kr — mMacca snekTpoHa.
m, = 1,67 - 10727Kr — macca npoToHa.
u=107,9- 1073 ﬁ — Macca OJIHOro MoJis cepedpa.
f = 321073 —— — Macca OJHOTO MOJIS KHCIOPOJA.

MOJIb
u=28"- 1073 = _ Macca OJTHOT'O MOJIS a30Ta.

MOJIb
N, =6,02-102%3 ﬁ — 9HCII0 MOJIEKYJI B OJJHOM MOJIE cepedpa.

M
V., = 3+ 108 = — ckopocTb pacrpocTpaHeHus 21eKTPOMATHUTHBIX BOJIH.
C

M
c = 3 - 108 = — ckopocTh cBeTa B BaKyyMe.
C

h = 6.63 - 1073* Ik * ¢ — mocTostaHas 1naHKa.

M
g =938 — — YCKopenue CBOOOTHOTO TIAJICHUS 3EMJTH.

K
c=42-103 ﬂ_}c — yAenbHAas TEIUNIOEMKOCTb BOJBI.
KrI*
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Nerena = 1,5 — aOCONIIOTHBIN MTOKa3aTelNb MPEIOMIICHUS CTEKJIA.

Npog = 1,33 — aOCOMIOTHBIN TOKA3aTeNb IPEIOMIEHHS BOIBL.

Jhx
q=2.93-107 ~ — YAeNbHAs TETIOTa CrOPaHKs TOTUIHBA.
r

p=42-10"70M * M — yIenbHOE COMPOTHBIEHUE HUKEIIMHA.

13B =1,6-10"2%x.

k=1,38-10"23 %K — moctositHHas bobiMaHa.
R =831

MoJib-K
A =933B

CUCTEMA OLIEHUBAHWA OTAEJIbHBIX 3AJTAHUI
N 5K3AMEHALIMOHHOU PABOTbI B HEJIOM

3agaHue I8 BCTYNHTEIBHOTO HCHBITAHUS 10 (PU3MKE OICHUBACTCS
no 100-6ayibHOM IIKayie, MPU ATOM MaKCHUMaJbHas OILIEHKA 3a KaXIbli 3JIEMEHT
3a7aHus cocTaBisieT (Tabuma 1):

Tabnuna 1 — MakcuMalibHbIE OLIEHKHU AJIEMEHTOB 3aJaHus 1Mo Qu3nke

3amaua Ne | 10 6amnos
3amaga Ne 2 10 6aymioB
3amauga Ne 3 10 GamoB
3agada Ne 4 10 6amoB
3agada Ne 5 10 GamoB
3amaga Ne 6 10 6aymioB
3amauga Ne 7 10 6aymioB
TectoBoe 3aganue Ne 8 10 OannoB
TectoBoe 3amanue Ne 9 10 6amoB
TectoBoe 3aganue Ne 10 10 6amioB
BCETI'O: 100 6ayutoB

[TopsmoK OLIEHKH pelIeHus 3aJaHus:

10 6anoB — ecnu pelleHre IBISIETCSI BEPHBIM U TOJIHBIM;

8 OaJJIOB — eciM penieHue B 00IIeEM BEPHOE, TOJyUYeH MPaBUIIbHBIN OTBET, HO
€CTh CYIIIECTBEHHBIC HEJIOUETHI (OTCYTCTBHE PUCYHKA, UCIOJIb30BaHNE COOTHOIICHHH,
HE SIBISIONMXCA (PU3MYECKHMMH 3aKOHAMH, HE YYTEHbI M HE PacCMOTPEHBI BcCe
BO3MOXXHBIE CITy4aH, WCIOJb30BAaHHBIC COOTHOIICHHS W (POPMYJIBI HEIOCTATOYHO
00OCHOBAHBI U T. 11.);

5 GamIoB — eciau OTBET HEBEpHBIM, HO COCTaBlIEHA MpaBUiIbHAs CHUCTEMa
YpaBHEHUN U COOTHOLIEHHH C UCIIOJIb30BAHUEM HEOOXOIMMBIX (PU3HUUECKUX 3aKOHOB,
HO pelIeHHe He JOBEICHO [0 KOHIA WJIM B HEM HMEIOTCA OUIMOKM Ha CTaauu
MaTeMaTHYECKUX MpeoOpa3oBaHuil;
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0 OamIoB — eciu K PelIeHUIO 331aHus KaHAUIAT HE IpUCTynal, JM00 MoJydeH
HEBEPHBIN OTBET, 0OHAPYKEHBI CYIIECTBEHHBIE MPOOEIbI B TEOPETUYECKUX 3HAHMSX,
3aKOHax (PU3UKH, KOTOPBIEC HE MMO3BOJIMIIN PEUIUTD 3ajauy.

Hannyne BepHOro oTBeTa B 3a/laHUM HE SIBISIETCS KPUTEPUEM MPAaBUIBLHOCTH
ero pereHus..

[Tonmy4yeHnnble GaJIbl CYMMHPYIOTCA.

[MPOJOJDKUTEJIBHOCTD BCTYITUTEJIBHOI'O UCIIBITAHUA
Ha BpImoMHEHWE JK3aMEHAIMOHHOW paboOThl TO  (PU3UKE OTBOAMTCSA
3 actponoMuueckux vaca (180 mun) 6e3 nepepriBa.

I[TPABUJIA TTPOBEJIEHM S BCTYIIMTEJIbBHOI'O UCITBITAHUA

Ha »kx3amene wucnbiTyeMblii 00si3aH uMeTh Tpu  cede  JOKYMEHT,
YIOCTOBEPSIONMINN JIMIHOCTD, MPEABIBIATh €T0 MO TPEOOBAHUIO MPEACEAATEIIS WU
YJICHOB MPEAMETHOM 3K3aMEHAIMOHHOM KOMUCCHM. JJIsi BBIMOJHEHUS MUCbMEHHOU
DK3aMEHAITMOHHOW pa0OThl PACCAKUBAIOTCSA 3a CTOJBI IO OJHOMY, KaKIOMY
BBIJIACTCS BapWaHT 3aJaHus padboThl. (O3HAKOMHUBIINCH CO CBOWM BapHaHTOM,
OH MMEET MPaBo 3a7aTh BOIPOC, YTOUHSIIONMINN 3a/IaHHC.

[IpeaBapuTelbHOE O3HAKOMIICHHE C OmieTamMu He JIomyckaercs. Bo Bpems
PK3aME€Ha HE TIPEJOCTABIAETCS BO3MOXKHOCTh CMEHHTh BapHUaHT IMHCHbMEHHOTO
3amanus. [lepecaaya BCTYyIUTEIBHOTO K3aMEHa HE pa3pelaeTcs.

Bo Bpems nipoBeieHHs BCTYIUTEILHOTO UCIIBITAHMS 3aMpeIacTcs:

— TPOMKO pa3roBapuBaTrh, OOMIATHCS C JAPYTMMHU KaHIWJaTaMH, CAaMOBOJIBHO
NepecakBaTLCS Ha IPYTHE MECTA,

— JenaTh Kakhe-TMOO TIOMETKH, YCJIOBHBIC 3HAaKM Ha  BKIIAJBIIIAX
MMUCEMEHHBIX pa0oT, IO KOTOPHIM MOET OBITh YCTAHOBIICHO MX aBTOPCTBO;

— WCIONB30BaTh  BCIOMOTATENbHBIE W CIPABOYHBIE  MaTepHUabl,
HE pa3pelieHHbIC TPEAMETHOM DK3aMCHAIMOHHON KOoMHCcHEeH  (yueOHUKH,
METOJMYECKHE TTOCOOUS, CIPABOYHUKHU U T.I1.);

— TIO0JB30BAaThCA TEXHUUYECKUMHU CpEACTBaMU (MOOMJIBHBIMH TejehoHaMHU,
AJICKTPOHHBIMU 3aITUCHBIMU KHIDKKAMU, TUKTOPOHAMH H JIp. ).

HcnpiTyemple, HapyIIUBIIUE OJTHO M3 TIEPEUNCICHHBIX TPEOOBAHUMA, PEIICHHEM

npeacenaTenas MPUEMHONH KOMHCCHMH WM €0 3aMECTHUTENIS] MOTYT OBITh
yIaJIeHbI C 3K3aMEeHA HE3aBUCHMO OT 00beMa BBITIOJTHEHHOW paOOTHI.

[lepBoHavyasibHOE pelieHUE 3aJaHUil  HUCIBITYEMBIH JOJKCH BBITOJTHATH
Ha 4YepHOBUKE B Jr0O0OM mopsiake. [locTopoHHue 3amvcu Ha YEPHOBUKE JENaTh
He paspemiaetcs. [locie BbIOIHEHNS 33jaHUi Ha YepHOBUKE HE MEeHee 4eM 3a 1 gac
70 OKOHYAHUS dK3aMeHa CJeayeT HadaTh O(POpPMIICHHE YMCTOBUKA. 3aMUCH JTOJDKHBI
OBITh AKKypaTHBIMH, PEIIaTh MPUMEPHI M 33Jla4u CIEAYET B TOM MOPSAKE, B KaKOM
OHM OBLIM TPUBEACHBI B OmieTe M OJlaHKe OTBETOB. llepen pelreHHeM KaxkJI0ro
puMepa WK 3aJ1a4u BTOPON 9acTh HEOOXOAMMO 3aITUCaTh UX YCIOBHE.

[lepeHocuth pemieHUsT C YEPHOBHMKA HAa YHUCTOBUK HCIIBITYEMBIA JOJIKEH
aKKypaTHO, 0€3 OMHUCOK, MCIpPaBJICHUN, MPOIMYCKOB MPOMEKYTOUYHBIX BBIYHCICHUH.
Pemiennie nomxHO OBITH MOJAPOOHBIM HM  OOOCHOBaHHBIM. [lpu  peleHun
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reOMETPUUECKON 3a7auyl 0co0oe BHUMaHHE ClenyeT oOOpaTUTh Ha KayecTBO
BBITIOJIHEHUS YEPTEXKA.

Ha HeM HeoOXoAauMo MpaBUIIbLHO M300pa3UTh BUAUMBIE U HEBUAUMbBIC JTUHUHU,
a TaK)Ke YeTKO OTMETHUTh JaHHBIC YIJIbl B COOTBETCTBUHU C yCIOBUEM 3ajauu. Eciu
KaKoe-JIM0O 3a/laHie B OTBEJECHHOE BPEMsI UCTIBITYEMbI HE CMOT PEIIUTh O KOHIIA,
TO CleAyeT HamucaTh XOJ €ro pelIeHUs Ha YUCTOBUKE B OOBEME, BBIMOJIHEHHOM
Ha YEPHOBUKE.



13
PEKOMEHAYEMAS JIMTEPATYPA JJIA IIOAI' OTOBKHU
K BCTYIIMTEJIbBHOMY UCIIBITAHUIO

1. Kabapaun, O.®. @usuka: CHOpaBOYHUK JJIsI  CTapIICKIACCHUKOB
u noctynamomux B By3bl / O.d. Kabapaun. — M.: IIpocsemenue, 2002. — 528 c.

2. Kupuk, JLA. ®uzuka — 9, 10, 11: pa3HOypOBHEBBIE CaMOCTOSTEIIHHBIC
1 KoHTposbHBIE paboThl / JI.A. Kupuk. — M.: Unekca, 2005. — 192 c.

3. TecThl: BapuaHThl U OTBETHI LIEHTPAIM30BAHHOTO TECTUpPOBaHUA. - M.:
ACT-TIPECC; Lentp TecTupoBaHHUSI BBITYCKHUKOB  00I1€00pa30BaTebHbBIX
yupexaennit PO, 2000. — 288 c.

4. Kuben, M.H. ®usuka: cipaBounuk / .H. Kubern, B.W. Kuber. - XapbKkoB:
®omumo N3narensctBo «ACT», 2000. — 480 c.

5. Tpenun, A.E. ®u3uka: MHTEHCUBHBIA KypC MOATOTOBKH K EnnHomy
rocygapctBeHHOMY 3k3ameny / A.E. Tpenun. - M.: Alipuc-nipecc, 2007. — 288 c.

JIJEMOHCTPAIIMOHHBIN BAPUAHT DK3AMEHAIIIOHHOI'O
BUJIETA BCTYIIUTEJIbBHOI'O UCIIBITAHUSA 110 ®U3UKE

1. Ha rpaduke npuBeeHa 3aBUCUMOCTD MPOCKIIMKA CKOPOCTH TeJia OT BPEMEHHU.
Omnpenenure 1o rpaduky Momayiab yckopeHus Ttena. (OTBeT malTe B MeTpax
B CEKYH/Y B KBaJpaTe)

v, M/c

0 1 2 3 4 ¢

2. Temo nBmwxketrcs mo mpsmoit. [Tox AeficTBHEM TOCTOSHHON CHITBI BETMYUHOM
2 H 3a 3¢ Moaynp UMITyjbCca TeJla YBEJMYMJICS W cTal paBeH 15 kr - M/c. KakoB
nepBOHavYaIbHBIN UMITYJIBC Tena? (OTBET AaiiTe B KMJIOrpaMMax Ha METP B CEKYH/TY)

3. BricoTa nmonéra nCKyCCTBEHHOTO CIyTHUKA Hal 3emiéit ysenuuuiack ¢ 400
10 500 kM. Kak u3MEHWUIUCh B pe3ysbTaTe€ 3TOTO CKOPOCTh CIIyTHHUKA U €ro
MOTEHIIUAJIbHAS] YHEPTUSI?

JInst Ka0M BENIMYUHBI ONIPEAETIUTE COOTBETCTBYIOIINM XapaKTep U3MEHCHUS:

1) yBenuuurcH;

2) yMEHBIIINTCS;

3) HE U3MEHHUTCH.

3anumute B TaOAMIly BbIOpaHHble ULU(PBI Ui KakI0d (umyeckoi
BeJUUYuHBL. [{udpbl B OTBETE MOTYT TOBTOPSATHCS.

4. Temneparypa HarpeBatenss teruioBo wammHbl 900 K, Temmnepartypa
XOJIONUJIbHUKAa B 3 pa3a MeHblle, 4eM Yy HarpeBarensi. KakoB MakcuManbHO
B0o3MOskHBIN KIT/I mamuaer? (OTBET JaiTe B MPOLIEHTAX, OKPYIJIMB JI0 IIEJIbIX)
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5. Ha pucynke mnpuBenena ¢dotorpadus >JIEKTPUUECKOW IEMH, COOpaHHOM
YUEHHKOM JIIs HMCCIEAOBAaHUS 3aBHCHUMOCTH CHJIBI TOKa, MPOXOJIIET0 dYepes
pe3ucTop, oT HampsbkeHus Ha HEM. Kakoe HampspkeHue MOHKHO OBITH Ha PE3UCTOpE,

gTOOBI Yepe3 Hero nporekan Tok cwioi 1 A? (OTBeT gaiiTe B BOJbTaX C TOUHOCTHIO
JIO IECSITHIX )

6. [IpsimonuuelHbIil poBoAHUK JTHHON 0,1 M, IO KOTOPOMY TEUET TOK CHUIION
5 A, pacnosio’keH B OJHOPOJAHOM MAarHUTHOM IMoje moia yriaoMm 90° k JIHMHHSAM €ro
MarHuTHOW MHAYKUIHUH. KakoB MOAynb MHAYKUWHA JAHHOTO MAarHUTHOIO MOJISI, €CIU
CUJia, ACHCTBYIOIIAS HA ATOT MPOBOJAHUK CO CTOPOHBI MarHUTHOTO IIOJIS, paBHA IO
moxyiio 0,2 H?

Omeem Oatime 8 mecnax.

7. DNEKTpUUYECKUN TOK MPOTEKAET uepe3 KaTyIIKy HHIyKTUBHOCThIO 6 MI'H. Ha
rpauke MpuBEIEHAa 3aBUCUMOCTh cWiibl | 3TOro Toka ot Bpemenu t. Uemy paBHa

HHEPrus MArHUTHOTO Mo (B MUJUIMIKOYJISX), 3alacéHHas B KAaTyIIKE B MOMEHT
BpeMeHu t = 5 mc?

ILA
|

0 3 I‘\lj/() I, MC
|

8. Ha xene3HbIil cepieyHUK HAJIETHI JBE KAaTYIIKH, KaK MTOKa3aHO HA PUCYHKE.

[Io mpaBo# KaTyIIKe NPOIYCKAIOT TOK, KOTOPBIA MEHSIETCS COTJIACHO NMPUBEAEHHOMY

rpapuky. Ha ocHoBanum »TOro rpaduka BbIOEpUTE BCE BEPHBIE YTBEPKIACHUS.
WNHyKTUBHOCTBIO KaTyIIEK MpeHeOpeyb.

i, AA

s

-
wv |“Il fl ,' f ] Hp '! ,'rl|l| y" ‘l"(|/"’|'y' 'r|('( -

.

l"“‘i\‘n‘»"“"“ (l "l "lix\‘i\lli‘.llx"l\'

o L] i

-1

1

=y

o
o
4
~
(¢

1) B nmpomexxyTke Mexy 1 ¢ u 2 ¢ nokazanus amnepmeTpa Oputn paBHbI 0.
2) B nmpomexytkax 0—1 ¢ u 2—3 ¢ HanpaBlieHHUs] TOKA B JIEBOW KaTylIKe ObUIN
OJINHAKOBBI.

3) B mpomexyTke Mexay | ¢ 1 2 ¢ MHAYKIHUS MarHUTHOTO TOJISI B CEPACUYHUKE
ona paBHa 0.
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4) Bcé Bpems U3MEpEeHUl Cuila ToKa dyepe3 ammnepMeTp Obuia otandHa ot 0.

5) B mpomexytkax O—lc m 2-3¢ cmia Toka B JIeBOM KaTyIllke ObLia
OJIMHAKOBOM.

9. BriGepute Bce BepHbIE YTBEPKIACHUS O (GU3MUECKUX SIBICHUSX, BEIIMUMHAX
Y 3aKOHOMEPHOCTSIX. 3aUIIUTe UPPHI, MOJ KOTOPHIMU OHH YKAa3aHBI.

1) B unepnuanbHON cucTeMe OTCYETA ISl MOJICpKAHUS PABHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBUXKEHHUS Tella HEOOXOIMMO NMPUKIAIbIBATh K HEMY MOCTOSIHHYIO
CUILY.

2) B mpouecce KpucTauIM3alMy >KHJIKOTO BEIIECTBA €ro TeMIilepaTypa
MOCTENEHHO CHUYKAETCH.

3) B 3aMKHYTOH 3JIEKTPUYECKON IIE€MU SJIECKTPUUYECKUN TOK TEUET OT TOYEK,
MMEIOIIUX MEHBIIIUNA MOTEHIMA, K TOYKaM, UMEIOIITUM OOJIBIIHNI MOTEHIHAI.

4) JIBOSIKOBOTHYTAasl CTEKJISIHHASI JIMH3a MOKET OBbITh KaK pacCeuBarolIeH, TaK
U coOuparoleil — B 3aBUCUMOCTH OT MOKa3aTesl MPEeIOMIIEHHs PO3pavyHOi cpeibl,
B KOTOPYIO 3Ta JIMH3a [TOTpy>KEHa.

5) Ilepuon mnomnypacrnajga paJdOaKTUBHBIX BEIIECTB YBEIWYUBACTCA IPHU
MOBBIIIIEHUY BHEUTHETO JIaBJICHMUS.

10. JlanbI crieqyroniye 3aBUCUMOCTH BEJTMYMH:

A) 3aBUCHUMOCTb MOJYJIS CKOPOCTU Teda, JBUKYLIETOCS PABHOYCKOpEHO 0e3
Ha4yaJbHON CKOPOCTH, OT BPEMEHU;

b) 3aBUCUMOCTh ~ CKOPOCTH  3JIEKTPOMArHUTHOU
OT a0COJIFOTHOTO MOKa3aTeNsl MPETOMIICHHSI CPEIbI;

B) 3aBucumocTh umnyibsca (POTOHA OT JAJIMHBI BOJIHBI.

YcTaHOBUTE COOTBETCTBHE MEXAY OTHUMHU 3aBUCHUMOCTSIMA UM BHUJIAMU
rpa¢ukoB, oOo03HaueHHbIX ULuUPppamu 1-5. Jlna xaxmoi 3aBucumoctu A—B
noa0epuTe COOTBETCTBYIOUIMK BUJ rpaduka M 3alUIIATEe B TaOJIMIly BbIOpaHHBIE

]_H/I(bpbl Imoa COOTBCTCTBYIOIIIMMHA 6YKBaMI/I. HI/I(pr)I B OTBCTC MOI'YT IIOBTOPATBLCA.
A A A A Al

BOJHBI B  cpene
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