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1. HosicHUTeIbHASA 3alIHCKA

[Iporpamma npenHa3HavyeHa JjIsi aOUTYPUEHTOB, MOCTYIAOIINX HA HAIIPABJICHHE
maructpatypsl 03.04.02 «®Pusukay. [Iporpamma COAECpPKUT ONHMCAHUE MPOLEAYPHI
MPOBENCHMS] BCTYMUTEIHHOTO HWCIBITAHMS, KPUTEPHH €r0 OIEHKH, TEPEUYeHb TeM U
BOIIPOCOB JIJII TIOJTOTOBKK aOUTYypHIEHTa, CIUCOK PEKOMEHIOBAHHOW JIMTEPATypHI, a
TaK)Ke MPUMEPHBIE BOIIPOCHI ISl TECTA.

[Toctrynnenune B Maructpatypy UI'Y no nanpaBinenuto 03.04.02 «Duszukan
MPOBOJIUTCSA Ha KOHKYPCHOW OCHOBE IO PE3yJibTaTaM BCTYMHUTEIBHOIO HCHBITAHUS B
dbopMe MICHbMEHHOTO TECTUPOBAHUS.

[IporpamMa  BCTYNMWTENBHBIX  WCIBITAHUN  COCTaBISIOTCS  HA  OCHOBE
®denepadbHOrO  TOCYAAPCTBEHHOrO  O0pa3oBaTEIbHOTO  CTaHAAapTa  BBICHIETO
npodeccruonanbHOTO 00pa3oBaHus OakanaBpuata o Hanpasiaeruio 03.04.02 «Duszukar»
u npodeccuoHaNbHbIM cTaHaaprtaM. OHa TO3BOJSET OLEHUTh KadyecTBO 3HAHUM,
HEOOXOJMMBIX [JIsi OCBOEHHUSI MPOTPAMMbI TMOJATOTOBKM MAarucTpa mno u30paHHOMY
HaIpaBJICHUIO.

K ocHOBHBIM TpeOOBaHMSM, TMPEABIBISIEMBIM K 3HAHUSM U YMEHHUSIM
aOUTYPUEHTOB, OTHOCSITCS HAJIMYNE Y HUX JJUYHOCTHBIX KAYECTB, KOTOPHIC TTO3BOJISIT UM
OCYIIECTBISTh  CICAYIONINE BHUABI MNPO(HECCHOHATHLHOW JEATEIBHOCTH: HAYYHO-
UCCJIeIOBATENbCKasl, HAyYHO-WHHOBALIMOHHAS, OpraHU3allMOHHO-YIIpaBJIEHYECKas U
MIPOCBETUTEIIbCKAS, a TaKXe c(hOpMHUPOBAHHBIX YHUBEPCAITBHBIX,
obmenpodeccuoHanbHbIX U MPOhEeCCUOHANBHBIX (00IIenpodecCHOHATBHBIX, HAyYHO-
WCCJIEIOBATENILCKIX, HAYYHO-WHHOBAIIMOHHBIX, OPTaHU3AIMOHHO-YIIPABICHUCCKUX,
MEJAarOTMIECKUX U MMPOCBETUTEIHCKUX ) KOMIIETSHITUH.

Kpome Toro, st ycnemHoro OoCBOEHHUSI JaHHOM 0Opa3oBaTENbHOW MPOrpaMMbI
MOATOTOBKM  MarucTpa aOUTypueHT JOJKEH 00JaJaTh  COOTBETCTBYIOUIUMU
KOMIIETEHIIUSIMU B 007acTu 00Imer ¢Gu3uku, MaTeMaThKd, WHPOpMATHKU B 00BEME

rocyaapCTBCHHBIX O6pa?>OBaTCJ'IBHLIX CTaHIapTOB.



2. CTpykTypa BCTYNUTEJIbHOI0 UCIILITAHUSA
Hcnprtanue Briodaetr B ce0s 40 3amaHuii MO OCHOBaM BCEX pa3/IesioB KypCOB
oOmed u TeopeTHuecko ¢Gu3Mku, (U3MKEe KOHICHCUPOBAHHOTO COCTOSIHUS U
poBOIUTCS B hOopMe TECTUPOBaHUS. B mporpaMmme mpeacTaBieH MPUMEPHBIA BapUaHT

TCCTA.

3. CucreMa OlleHHBAHHS BCTYNMHTEIbHOT0 HCITBITAHUS
[Tpu mpoBenennu tecta ucnonb3dyercs 100-0anbHas cucTtemMa OllEHWBaHUA. TecT
CUMTACTCS YCIENTHO MPOWICHHBIM, eciii aOuTypueHT Habpan 60 u Gosee OamnoB. 3a
KQKJIBIM MTPaBUIIBLHBIN OTBET HA BOIIPOC TeCTa aOUTYpUEHTY HauuciseTcs 2,5 6amna. 3a

KaXKIblil HEMPAaBUJIIbHBIN OTBET - 0.

4. HpOﬂOJ’I)KI/ITeJIbHOCTb BCTYIIUTECJIbHOI'O HCIIBITAHUA
HpOI[OJ'I}KI/ITCJ'IBHOCTL TECTUPOBAHUA COCTABJIACT 120 MHHYT C MOMCHTA

00BABIICHUS BaHaHI/Iﬁ BCTYIIUTCIIBHOT'O UCIIbITAHUA.

S. Bomnpocsl 11 NOATOTOBKH K BCTYNIUTEILHOMY MCIIBITAHHIO

Paznen 1. MEXAHUKA

1. IIpocTpanctBo u reomerpus. Cucremsl oTcuera. PU3HUECKUEe MOJEIH:
MaTepuajbHas TOUKa, CHCTeMa MaTepualbHBIX TOUEK, a0COTIOTHO TBEPAOE TEIO.

2. 3axonbl HproTOHA, J[BHKEHUE MAaTEPUAIBHON TOUYKH B I10JIE CHIIBI TSIKECTH.

3. MOMEHT cuJjibl, MOMEHT UMITYJIbCA. Y pAaBHEHUE MOMEHTOB JIJI1 MaT€pUaIbHOM
TOYKHU U CUCTEMBI MATEPUAIBHBIX TOUEK. 3AKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

4. 3aKOHBI COXpaHEHUS U CUMMETPHUH IIPOCTPAHCTBA U BPEMEHU.

5. TBepnoe Teno. YpaBHEHHUsI IBUKEHNS TBEPAOTO Tena. MOMEHTBI HHEPLIUH.
BrruncieHrne MOMEHTOB MHEPLIMM OTHOCUTENIBLHO OcU. Teopema I rolrenca.

6. /IBr>xeHne TBEpAOro Tella, 3aKPEIUICHHOTO B OHOM TOYKE. Y pPaBHEHUE

Diinepa.



7. Mansbie konebanusi. ['apmonndeckoe npudnmxkenre. CoOCTBEHHbIE YaCTOTHI,
HOpMaJIbHBIE KoopauHaThl. KonebaHus mpyu BHENTHUX BO3/IEUCTBUIX. BhIHY K ICHHBIC U
3aryxarouue KoiaeOaHus.

8. IIpobnema paccesansi. CedeHne pacCessHUsL.

Paznen 2. MOJIEKVYIJIAPHASA ®OU3UKA, CTATUCTUYECKAA OU3NKA U
TEPMOJMHAMUKA

1. OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHYECKON Teopruu. OCHOBHOE
ypaBHEHUE KMHETUUYECKOM T€OpUH ra3oB. Y paBHeHUE MenpaeneeBa-Kianelpona.

2. Beruncnenue cpenHux GU3NYECKUX BEIMYMH B KIIACCUYECKOHN (hH3HKE.

3. Pacnpenenenne MakcBesia MOJIEKYI IO CKOPOCTSIM. XapaKTepHbIE CKOPOCTH
pacupenenenuss  Makcpenna. Pacnpenenenue boneiimana. bapomerpuueckas
dbopmymna.

5. Pacnpenenenus boze-Oiinmrelina u @epmu-Jlupaxka.

6. Pacnipenenenue sHeprum no creneHsM cBo0obl. TennoeMKoCTb.
Kitaccuueckast Teopust TEIUNIOEMKOCTH.

7. PaBHOBECHBIE COCTOSIHUSI 1 PaBHOBECHBIE Mpoliecchl. Pabora. BHyTpenHss
sHeprus. [lepBoe Havano TepMOAVHAMUKH.

8. Kpyrossie npoueccsl. [{ukn Kapuo. Bropoe Hayano TepMoguHaMUKHU.

9. OGpaTtumbie U HEOOpaTUMBbIE TIpoLIecChl. DHTpoMNUs. PU3NUECKUN CMBICI
SHTpPONUU. POCT S3HTpONMH B IIpOLIECCaX YCTAHOBIIEHUS PABHOBECHSI.
TepMoanMHaMHUECKHE HEPABEHCTBA.

10. PaBaoBecue (a3. ®a3ossie nepexonbl. [lepexon u3 razoo6pa3HOro
COCTOsIHUA B )kuaKoe. YpasHenne Knanenpona-Kiaysuyca. ®a3oBas nuarpamma.

11. Kpucrannuzanus, rmasienue, cyonumanus. @a3ossie quarpaMmsbl. TpoitHas
TOYKA.

Paznen 3. QJIEKTPUYECTBO U MAT'HETU3M

1. [TocTynatel cnenuaibHON TEOpUH OTHOCUTENbHOCTH. [IpeobpazoBanus
JlopeHna u ux ciencTBusl.

2. CBolicTBa AIEKTPUYECKUX 3apsiioB. 3akoH KyroHa.



3. TeH30p 2JIEKTPOMarHUTHOIO MoJjisl. Y paBHeHUuss Makcseiia B
nuddepeHIManTbHON U UHTETpaIbHOM (opMme.

4.1I10THOCTB CWIIBI M TEH30P SHEPTUHU - UMITYJIbCA SJIEKTPOMArHUTHOTO ITOJIA.

5. Bekrop [loMHTHHTA ¥ 3aKOHBI COXPAHEHUS JIsI OJIEN U YACTHII.

6. DIIEKTpUYECKOE TT0JIE B TUANEKTPUKAX. BUIBI TUANEKTPUKOB U MEXAHU3MBbI
NOJISIpU3ALUH.

7. Dnexktpuueckuil Tok. [InoTHOCTh M cuna Toka. 3akoHbl Oma u Jxoyns-JleHna.
[TpaBumia Kupxroda.

8. MarnutHoe none. 3akoH buo-Casapa-Jlannaca. Cuna Ammnepa.

9. MarnuTHoOe nosje B BeulecTse. [lapamarneTuku, 1naMarHeTukH,
(eppoMarHeTUKy U UX CBOMCTBA.

10. TTonynpoBoguuku, CoOCTBEHHAs! U MPpUMECHas! MPOBOAUMOCTh. KOHTaKT
IIOJIyIIPOBOJHUKOB C Pa3HbIM TUIIOM IIPOBOJAUMOCTH.

11. DnekrtpomarautHas uHAYKUMs. OnbiTel @apanes. OCHOBHOM 3aKOH
AIIEKTPOMArHUTHON MHAYKIMH. CaMOMHAYKIMS. B3auMonH1yKuus.

12. Ilepemennslii Tok. KBazucranyonapuelie Toku. Llens ¢ eMKoCTHIO,
WHIYKTUBHOCTBIO U conpoTuBiieHUEM. Pe3onanc Hanpsxkenuit. Pe3onanc TOKOB.

13. BonHoBoe ypaBHeHue. Ero pemenue B BUI€ IIIOCKUX 3J€KTPOMArHUTHBIX
BOJIH. MOHOXpOMaTH4YECKas IJI0CKask BOJIHA U €€ MOJISIpU3aLusl.

15. IoreHnmanbl ¥ MOl TPOU3BOJIBHO ABUKYIIETOCS 3apsiia.

Pa3znen 4. OIITUKA

1. U3ny4yenue cBeToBbIX BOIH. CHeKTpaibHbI cocTaB u3itydyenus. [lluprna
CIIEKTPaJIbHOU JIMHUM. | [pUurHbI yIIMpEHNs CIEKTPAIbHON JIMHUH.

2. UnTepdepennus ceeta. KorepeHTHOCTH BOIH. MeTo1a MOTydeHUs
KOT€pEHTHBIX BOJH B ontuke. lHTepdhepoMeTpsl U MX MPUMEHEHUS.

3. dudpaxuus ceera. [Ipunuun I'roiirenca-dOpenens. Meron 300 OpeHens.
Jdpakius OT KpyIriioro OTBEPCTHS U HEMTPO3PayHOIro SKpaHa.

4. Iudpakus B mapaienbHbIX dydyax. Judpakiuonnas pemetka. Judpakuums
Ha MPOCTPAHCTBEHHBIX CTPYKTypax. Audpakuns peHTreHoBCcKuX ayuyeil. Dopmyia

Bynbda-bparros.



5. TenoBoe u3iydeHue. 3aKOHbI U3Ty4eHUs: a0COIIOTHO YyepHoro Tena. Gopmyna
Panes-Jlxxunca. YasTpaduoneroBas katactpoda. @opmymna [Inanka.

6. CeetoBbie kBaHThL. PoTo3hDekT. DPdhexT KomnTona. BeinyxaenHoe
usnyuyenune. @opmyna JiHTeNHA. [IpoxoxkaeHue cBera yepes BeIeCTBO. 3aKOH
byrepa.

7. IloHsiTHE aKTUBHOM Cpefibl, Coco0bI ee nmosydeHus. [Ipunmun padoThl j1azepa.

Paznen 5. KBAHTOBASA MEXAHUKA, ATOMHASA U AJEPHASA ©OU3NUKA

1. MaremaTruuecKuii anmapatr KBAaHTOBOM MEXaHUKU. JIMHEIHOE BEKTOPHOE
IPOCTPAHCTBO, 0azuc, onepatopbl. COOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYECHHUSL.
KommyTtupyromue onepatopsl. BeipoxkieHHbie cOOCTBEHHbIE 3HAUCHUS.

2. OcHOBaHMS KBAaHTOBOM MexaHUKU. BomHoBast yHKIMS, cpeHee 3HaueHue
¢duznyeckoit BennuuHbl. OnepaTopbl KOOPAUHATH U UMITYJIbCA, KOMMYTAIIHOHHBIE
COOTHOLIIEHUS. ['aMmubTOHMAH, cTannoHapHoe ypaBHeHue [lpenunrepa. luckpeTHslii
Y HETIPEPBIBHBIN CIIEKTP, CBA3aHHBIE U HECBSI3AHHBIE COCTOSHUS KBAHTOBBIX CUCTEM.

3. Bpemennas sBostonust puznyueckoil cucreMsl. BpeMenHoe ypaBHeHUe
[peaunrepa. 3aBUCUMOCTb CPETHUX 3HAUEHUIN (PU3MUECKUX BEJIMYUH OT BPEMEHHU.

4. OgnomepHoOe ABMKeHHE. ['aMUIbTOHHAaH CBOOOAHOTO ABM)KEHUS B OTHOM
U3MEPEHHUH, BOTHOBasE (DYHKIIUS, SHEPTHUS U UMITyJbC. J{nuHa BoaHbl Ae bpoitns.
KBaHTOBas yacTua B OAHOMEPHOUN MOTEHIIMAIBLHOM SIME, SHEPTUU U BOJTHOBBIE
byHKIUH.

5. KBaHTOBBIM rapMOHUYECKUN OCHMILIATOP. ['aMUIbTOHUAH, OIIEPATOPHI
POXKIEHUS U YHUUTOXKECHUS, KOMMYTAllMUOHHBIE COOTHOILLICHUSI.

6. Onepatop yrioBoro MmomeHTa. KOMMyTalimoHHbIE COOTHOIIEHUS JIJIst
orneparopa MoMeHTa uMmiyibca L. CoOcTBeHHbIEe (DYHKIIMU U COOCTBEHHBIE 3HAUCHUS
onepatopoB L2 u Lz.

7. IBm>KeHUE B MOJIE NEHTPAIbHBIX CHIL. ['aMUIIbTOHMAH aTOMa BOJIOPOA.
PanuanpHas u yrioBasi 4acTH BOJHOBOW (PyHKIIMU. Y POBHU SHEPTUH aTOMa BOAOPO/IA.
KBaHTOBBIE UKCIIa U 1MaNa30H UX U3MEHEHU. PacnipeienieHue 3eKTpOHHOM

IUIOTHOCTHU IJIA S U1 P COCTOSIHUH.



8. Cnun. CBoiicTBa onepaTopoB S2, Sz i 4aCTHUIIBI CO CITMHOM %2, COOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAYCHUS. 3HAUCHUS MTPOCKIIMU CITMHA HA BBIICIICHHYIO OCh.
OnepaTtop CIMH-OPOUTAIIBHOTO B3aUMOCHCTBUS.

9. Cucremsbl U3 OAMHAKOBBIX YyacTHIl. PepMHOHBI U 6030HBI. CBOWCTBA BOJIHOBOM
dbyaknun. KooparHaTtHast 1 CIMHOBASI YaCTH JJII HEB3aUMOACHCTBYIOMIHX (DEPMHUOHOB.
CHHIJIETHOE U TPUILJIETHOE COCTOSIHUSL.

10. MHOro351eKTpOHHBIE CUCTEMBI. OHOYACTUYHBIE © MHOTOYaCTUYHBIE
COCTOSHUS 3NIeKTPOHOB. [Ipubnmkenne cpegHero noiis. Y paBHeHus XapTpu U XapTpu-
doka, 0OMEHHOE B3aNMOJICHCTBHE.

11. Cniektpbl aTOMOB U MOJIEKyJI. Bunbl ciekTpoB. CHEKTpbI NOTJIOIIEHUS U
CIIEKTPBI U3MyuyeHHUs. [[pyuMeHeHne CeKTpoB NMpU U3yUYEHUU CTPYKTYPBI U COCTaBa
BEILECTBA.

12. Onpenenenne nouarus "mnazma’. [TapameTpsl maa3Mbl, MOJETH TLJIa3MBbl.
CriocoObl TOJTyYeHHUsI TIa3MBbl.

13. KBanToBbI€ CBOMCTBA TBEPABIX Ted. OTHOAICKTPOHHOE MPUOTMKCHHE.
30HHAas CTPYKTypa SJHEPTETUUECKUX CIIEKTPOB. 30HHBIE MOJEIIH POBOJHUKOB,
MOJIYTIPOBOJHUKOB U U30JISTOPOB.

14. CoctaB 1 XapakTepUCTUKH aTOMHOTO spa. 3oromsl. M300apsl. DHeprus u
YCTOMYUBOCTb SAJIEP.

15. Monenu atomubIxX siaep. Kanensnas Mmozenb. O00o4edHast MOJENb.

16. PanqnoakTHBHOCTh. 3aKOHBI PAIMOAKTUBHOTO pacnaja. o, § -pacnajsl.

CrnoHTaHHOE JIeJICHUE SIED.

6. O0pa3zen ¢poHIA OLIEHOYHBIX CPEACTB
1. Bpycok neXuT Ha ri1aKol HaKJIOHHOU

onope (cM. pucyHok). Ha Hero neicTByroT Tpu

CHJIBL: CHJIa TsDKecTH ™8, cuia ynpyroctu

OITIOPhbI N U cuia HaTshkeHus Huta 1. Ecou

OpyCOK HEMOJIBMKEH, TO MOJTYJTb

paBHoneucTBytomel cust N u T pasen:



1) N+T 2) (2N +T)cosa 3) mg 4) mgsina
2. Eciu Ha BAaroHETKy Maccou m, ABMOKYIIYIOCA IIO T'OPHU3OHTAJIBHBIM PpCiIbCaM CO
CKOPOCTBIO V, CBCPXY BCPTHUKAJIbHO OIIYCTUTH I'Py3, MaCCa KOTOPOI'O paBHA IMTOJIOBUHC

MacChl BarOHETKH, TO CKOPOCTh BarOHETKHU C TPY30M CTaHET PaBHOM
3y 2)2y 3Ly 4Ly

2 3 2 4
3. JleTsmas rOpU30HTAIIEHO CO CKOPOCThIO vV = 20 M/C IUTaCTUIMHOBAS ITYJIsl MacCou m
= Or momajaeT B HEMOABM)KHO BUCSINNUNA HA HUTU JUIMHOW [ = 2 M Tpy3, B pe3yJbTaTe
4ero Tpy3 C TMPWIKNIIEH K HeMy IMyJled HaunHAeT CoBepliaTh KoJIeOaHUs.

MakcumanbHas BbICOTa MOABEMA I'py3a OT MOJIOXKEHHUS paBHOBECHs IpH 3ToM h = 20

cM. KakoBa macca rpy3za?

1) 27r 2) 64r 3) 8lr 4) 100r

4. /Isa mapuka, Macchl KOTOpbIX m, =200r ¥ m, =600, BUCAT, CONPHUKACASCh, HA
OJIMHAKOBBIX HUTAX JUIMHOM [ = 80 cM. IlepBblil m1ap OTKJIOHUIIM HA Yol 90° U
oTnycTHiIM. Ha Kakyro BBICOTY HOAHUMYTCS IIAPUKH MOCIIE yAapa, €CJIA 3TOT yaap

a0COJIIOTHO HEYNIPYTUiA?

1) 15cm 2) 10 cMm 3)Scm 4) 1 cm
5. K o06ony onHopoaHoro aumcka paamycoM R=0,2M npunoxkeHa MOCTOSHHas
kacarenpHad cuna F=98 H. Ilpu BpameHnn Ha AMCK ACHCTBYET MOMEHT CUJ TPEHUS

M, =49H-u y
P . Hanitu Bec P JUCKa, €CJIM U3BCCTHO, YTO OH BpaH_IaCTCH C IMOCTOAHHBIM

2
yraoseM yekoperuem € = 100 Pat/¢ Moyent nnepunn oxHopoaHoro aucka /2 MR

1)735kr 2)72H 3) 56 kxr  4)98 H
6. I'py3 maccoii 2 kr, 3aKperui€HHbIN Ha mpyxuHe *kecTkocThio 200 H/M, coBepraer

2
rapMOHUYECKUE KoJiebaHusi. MakcuManbHOE YCKOPEHHUE Tpy3a MPU 3TOM PaBHO 10m/c”,

KakoBa makcumanbHas CKOpOCTh rpy3a’?

1) 4m/c 2)2 Mm/c 3) 1m/c 4) 0,5Mm/c

7. MartepuanbHasi TouKa Maccoit 50 r konebuercst mo 3axony X = 0:09sin 0,2t

Haiingure makcuMalibHy10 CUITY, IEUCTBYIOLIYIO HA TOUKY.
8



1) 2:10°H 2) 2:107H 3) 10°H 4) 107°H
8. Kak 3aniceiBaercst popmyna Illteiinepa 11 onpeieieHuss MOMEHTA HHEPIIUU TeJla

OTHOCHUTCIIbHO OCH BpPalllCHUI, H&XO,Z[HIHCﬁC?I BHC T€JIa Ha paCCTOSAHUU a?

A.I=ma*;B. 1=1,+ma?;C.I zémRz +ma?; D.I :%mR2 +ma?;

9. Kaxkas u3z popmyn HE paboraer ansa pensituBuctckoit yactuiisl (E - nmonHas sneprus
YACTHIIBI, P - UMITYJIHC YaCTHUIIBI, M - Macca) :

1. E = mc? + mv?/2

2. E? = (mc?)*Hp?c?

3. E = mc?/(1-v*/c?)!?

4. p =mv/(1-v?/c?)!?

10. Kakoe u3 yTBEpKJI€HUI HUKE HENPaBUIbHOE?

1. Bce nonyctrumbie MUKPOCOCTOSIHHSI 3aMKHYTOM CUCTEMbI PaBHOBEPOSITHBI

2. DHTpONUS U30JUPOBAHHOTO TeJIA OCTAETCS MOCTOSTHHOM

3. DHTponus Tenaa B paBHOBECHOM COCTOSIHUM MaKCHUMaJlbHa

4. DHTpOIHUS ¢ TOYHOCTHIO JI0 TOCTOSIHHOTO MHOKHTENIS paBHA Jorapudmy uucia
JOTTYCTUMBIX MUKPOCKOTIMYECKUX COCTOSTHUH Tea.

11. Kakoii mporniecc Ha3piBaeTcsi annadaTHbIM? Kak 3anmuchIBaeTCsl ypaBHEHHE U IEPBOE
HayaJio TEpMOJMHAMUKHU J1Jis1 3TOro npoiecca? [nomanapo kakoil Gurypsl Ha pUCyHKe

n300paxaetcs paboTa npu aanabaTHOM pacIIupeHUH ra3a?

A. M30TepMHYECKHUHT ITporiece 6e3 TermmoooMeHa ¢
oKpyxaroweii cpeoit, TV = const, A =-AU "hurypa 1-2-3-4-
1

B. TCpMOI[I/IHaMI/I‘ICCKI/Iﬁ Impouecc B HBOHHpOBaHHOﬁ CHCTEMC

Y _ . _
TEII006MEHa C OKPY KaIoIIei cpemoif v = const A =-AU

dburypa 1-3-4-5-6-1;

C. TCpMOI[I/IHaMI/I‘{CCKI/Iﬁ Imponecc B HBOHHPOBaHHOﬁ CHCTEMC,

PV" =const; A= 12RAT <0

Zp , urypa 1-2-4-5-1;
D. mporniecc, mpoTtekaroruii 6€3 TErmI000MeHa ¢ OKpY>KaroIIei cpeoi,

TV'=const, —A=AU ¢urypa 1-3-4-5-6-1



12. Kakast popmynupoBka u (popmyiia BTOporo Hayajga TepMOJMHAMUKH CIIPABEIJIMBA

JUIS pealIbHbIX HEOOPaTUMBIX MPOLIECCOB?

A. Jlyist 06paTHMBIX MPOLIECCOB M3MEHEHHE SHTPOIHH He mporcxout 25 =0
B. DHTPOIHSI CHCTEMBI, COBEpIIAIICH HeoOpaTHMBIii LK, Bo3pactaer A5 > 03
A —
T]:—:Ql Q2:1_&<1
C. KIIJI TeruioBoro aBuraTeis BCErja MEHbIIIE €IHHHIIbI Q, Q, Q. ;

D. B MakpockonuuecKkoi cucTeMe BO3MOKHBI JIUIIb TAKKE CAMOITPOU3BOJIbLHBIC
MPOLIECCHI, KOTOPBIE BEAYT K YBEIMUECHHUIO SHTPOIUHU (HAarpeBaHUe U paclIMpeHue rasa)

T \
AS=S,-S, =—|C, In-2 —RIn—2
M T, 1
13. Ha pucynke npeacTaBieHa 3aBUCUMOCTb (DYHKIIMH PaclpeIesIeHUs] YHCIIa YaCTHUI]

MO0 CKOPOCTSIM ISl TPEX 3HAYEHUI TeMIepaTyp UIealIbHOTO Ta3a (pacipeesieHue
Makcsemia). Kak cooTHOCSTCS MEXTy CO00it
BEJIMYMHBI ATUX TEMIIEPATYP J T

A.T,>T,>T;; B. T, <T, <Ty; 5

S

C.T,=T,=T;; D. T,<T, >T,; v

14. Kakoe u3 ypaBHEHHE HUKE HEMTPUMEHHUMO JJIs1 IPOU3BOJIBHON TEPMOJIUHAMUYECKON
CHUCTEMbI B KBa3ucTaTuyeckoM mpouecce (U- BHYTpEHHSs SHEPrus, S — SHTPOIHUS):

1. C,= T(0S/0T),

2.dU=T1dS - PdV

3. C,= (oU/oT), + P(oV/oT),

4. 0U/ION)r=0

15. Kakoe u3 yTBep>KA€HUI HUXKE HENPaBUIbHOE?

1. Bce nonyctrmbie MUKPOCOCTOSIHAS 3aMKHYTOW CUCTEMBI PABHOBEPOSTHBI

2. DHTpONUS W30JIMPOBAHHOTO TENA OCTAETCS NOCTOSIHHON

3. DHTponus Teaa B paBHOBECHOM COCTOSIHUM MaKCHUMaJlbHa

4. DHTpONHUS C TOYHOCTHIO JI0 IOCTOSTHHOTO MHOYKHUTEIIS paBHa JIorapudmy ducia
JOMYCTUMBIX MUKPOCKOITMYECKUX COCTOSIHUM Tea.

16. Ha pucynke nzo0pakeHa n3otepma napa Bobl, OJBEpraroerocs Kouaencanuu. B
fip KAaKOM M3 TOYEK Ha 3TOW U30TEPME Macca KUJIKOCTH B 2 pasa

0oJbIIIe Macchl rapa?

1. Touka 1




2. Touka 2
3. Touka 3
4. Touka 4

17. Kakoe yTBepKeHUE CIIPaBEIMBO IS ONIPECIICHNs] BHYTPEHHEN YHEPTUU
Tena?

A. BHYTpeHH:s SJHEPIHsl MOXKET U3MEHSThCS JIBYMsI CIIOCOOaMU: 3a CUET
COBepIIeHHs paObOThI HAJ[ TEJIOM BHEUTHUX CHJI U 33 CUET TeriooOMeHa AU =Q + A ;

B. BHyTpeHHSs 3HEPrUs 0JTHOATOMHOTO HIEAIBHOIO ra3a €CTh CyMMa
. N my?
KMHETUYECKUX dHepruii Bcex ero N monekyn U= —*5;

o 2

i=1

C. BHYTpeHHHH SHEPIUuss MaKpOCKOIIMYICCKOTO TCJIa paBHA CYMMC KUHCTHUYCCKHX
3HCpI‘HI>i Xa0THUYICCKOI'O ABUKCHHUS BCCX MOJICKYJI (I/IJII/I aTOMOB) 1 MOTCHOHUAJIBHBIX

v v 1 m
SHCPruu UX B3aUMOACUCTBUA U = EMRT;

D. BHyTpeHHS:s 3HEPTUsI CUCTEMBI, U30JIMPOBAHHOM OT JIFOOBIX B3aUMOJIEHCTBHI C
BHEIIHEN Cpesloil, He U3MEHAETCS IPU JH00BIX B3aUMOIEHCTBUSAX BHYTPU CUCTEMBI
U = Const.

18. Temneparypa reiaus B 3amasHHOM coCyze IoBbicuiach ¢ 20 °C mo 60 °C,

macca renusi paBHa 0,3 kr. Kakoe KOJIMYECTBO TEMJIOTHI MOJYYUII TeIUN?
Jx

K - monb

1) 74,8 xJIx 2) 62,4 x]JIx 3)31,2x/Ix  4)37,4 x]/lx

VHHBepcaanaﬂ ra3oBas nmocTosgdHHasa R =8,31

19. Kax u3meHsieTcsi BHyTpEHHSISI SHEPTUS UCAIBHOTO Ta3a MpH aInadaTuuecKoM
YMEHBILIEHUU €ro oobema?

A) yBenuuuBaetcs; B) ymensinaercs; C) yBeIMYMBAETCS WM YMEHBIIACTCS - B
3aBUCHMOCTH OT KOJIMUeCTBa ra3a; D) He u3MeHsieTcs

20.Ta3 npu Temmneparype 112 K u gaBnenuu 1,66-10°Tla ©UMEET IUIOTHOCTE
A

5xr/m’. Yto 310 3a raz? YHuBepcanbHas ra3oBasi IOCTOAHHAs R = 8,31 <
* MOJIb

A) Bogopon H,; B) Heon Ne; C) kuciopon O, ; D) azor N,
21. TemmepaTypa HarpeBareisl WICaTbHON TeIIoBOM MamuHbl KapHO paBHa

0 0
327°C TeMIlepaTypa XOJOJIUJIbHUKA 17°C | PaGora nsurarens 3a uukn paBHa
15 M. Kakoe konMuecTBO TEIUIOTHI MOJTy4yaeT padoyee TeJI0 OT HarpeBarens?

1) 158k 2)29xDx  3) 15,8MIx  4) 29 M/Ix

22. OTcoenMHEHHBIN OT HICTOYHUKA TOKA MJIOCKUH KOHAEHCATOP, 3aII0JIHEHHBIN

JIVRJIEKTPUKOM C AUIEKTPUUYECKON IMPOHULIAEMOCTBIO £, uMeeT sHepruto W. Ecin

11



YIAJIUTh JUAIEKTPUK, TO SHEPTUS JIEKTPUUECKOIO M0JIs1 KOHAEHCATOPa CTAaHET
PaBHOM...

Bribepute oquH OTBET.

A.eW; B.W; C. W/e-1); D. W/e; E. (e-1) W

23. Ha pucyHKe noka3aHbl 3KBUIIOTEHIIMAIbHBIEC JIMHUN CUCTEMBI 3aps10B U 3HAYCHMS
NOTEHIMAJIA Ha HUX. BEKTOp HaNpsSKEHHOCTH 3JIEKTPUYECKOIO MO B TOUKE A

OPUCHTHUPOBAH B HAIIPABJICHHH...

/
i
{

S

-~

Bribepute oauH OTBET.

A-1; A-2; A-3; A-4

24. Kak ¥ moyemMy H3MEHSETCS JJIEKTPUIECKOE COMPOTHBIICHHE TOIYNPOBOTHUKOB
npu yBenudeHWHW Temreparypbi? (HampspkeHne Ha KOHIAX TOJTYMPOBOIHHUKA -
MTOCTOSTHHO.)

A) VYBenuuuBaeTcs, TaKk Kak YBEJIMYMBAETCS CPEIHSISI CKOPOCTh HAMpPaBJICHHOTO
JBU>KEHUS AJIEKTPOHOB.

B) VwmeHbinaercs, Tak Kak yBEIMYUBACTCS CPEAHSA CKOPOCTh HAIPABICHHOTO
JBU>KEHUS AJIEKTPOHOB.

C) yBCJII/I‘{I/IBaCTC}I, TaK KaK YBCJIMYHMBACTCA aMIIJIMTYyda KOJICOAHUH TOJI0KUTEIBLHBIX
HOHOB, B y3Jlax KpHCTaHHI/I‘{CCKOﬁ PCUICTKU.

D) VYwmensbmmaercs, Tak Kak yBEIUYMBACTCS KOHIIEHTPAIHS CBOOOJHBIX HOCHUTEICH
ANEKTPUYECKOTO 3apsaa.

E) YBCJII/I‘II/IBaCTC}I, TaK KaK YBCIMYHUBACTCA KOHLCHTpALUA CBO6OI[HBIX HOCHUTEJICH
QJICKTPHUHICCKOTIO 3apsja.

12



25. IlonHas cuctema ypaBHCHI/Iﬁ Makcaenna AJI1 OJICKTPOMArduTHOT'O ITOJIA UMCCT BU/:

-

LS
Crnenyromasi cuctemMa ypaBHEHUIA:

e

Il =0

LS
CHpaBeInBa JJIA...
BribepuTe 0uH OTBET.

A) CTalMOHAPHOTO IEKTPOMArHUTHOT'O MOJISl IPU HAIMYUU 3apPSKEHHBIX TEN U
TOKOB IPOBOJNMOCTH

B) cTanmoHapHBIX 31EKTPUYECKUX U MATHUTHBIX MTOJIEH

C) cTanroHapHOIO AIEKTPOMArHUTHOTO I0JISL B OTCYTCTBUE TOKOB IIPOBOAMMOCTH

D) cTanioHapHOTO 3JIEKTPOMAarHUTHOTO MOJISl B OTCYTCTBHE 3apsKEHHBIX Tell

26. 3aBHCUMOCTD MOTEHIIHAJIA STIEKTPOCTATUUECKOTO MOl OT KOOPJMHATHI X MTOKAa3aHa

Ha PHUCYHKE.
o

[Tpoekins BEKTOpa HAMPSKESHHOCTH EX 3TOTO IMOJIS 3aBUCHT OT KOOPIWHATHI X, KaK
MOKa3aHo Ha Trpaduke ...

Bribepute o1uH OTBET.

A) & B ~ C)

13



27. UnTepdepeHIus oT JByX KOrepeHTHBIX UCTOUHUKOB HE HAOII01aeTCs, €CU OHU
UCITyCKaOT BOJIHBI

1. KpyroBou noaspuzanu

2. JNUHENHO MOJISIPU30BAHHbIC B MEPIEHANKYISPHBIX MIOCKOCTSIX

3. MOJSIPU30BAHHBIE B OJJHOM INIOCKOCTH

4. c pasHocThiO (ha3 T

28. [1nockass MOHOXpOMATUYECKAasi BOJIHA MHTEHCHUBHOCTBIO 1 najaeT Ha
HEMpo3pauHblil 1uck. B nienTpe nudpakiimoHHON KapTUHBI HHTEHCUBHOCTH paBHA

1. 0
2. 1,

3. 41,
4. 21,
29. EctecTBeHHbIN CBET nMafaeT noj yriioM bprocrepa Ha rpaHully pa3aena AByX Cpe/l.

OTpaskeHHbIH JIyd MOJHOCTHIO MOJISIPU30BaH

5. B IUIOCKOCTH MAJICHUSA

6. TEePHEeHIUKYISIPHO TIIOCKOCTH MaICHUS

7. HE MOJSAPU30BaH

8. €ro MHTEHCHBHOCTH paBHa ()
30. Ha nudpakuuonnyto pemetky (nepuoa d yucio menei N) HopMaibHO Tajaet
IJI0CKasi BOJIHA (JUTMHA BOJIHBI A). MakcuMaibHO BO3MOXKHAS pa3peliaronas

CIOCOOHOCTH NU(PPAKIIMOHHON PEIIETKHA paBHA

1. R=Nr/d
2. R=Nd/x
3. R=d/x
4 R=N

31.Oynxums pacnpenenenus Gepmu-Jupaka f(E) onmceiBaer ctaTucTuky
a) aHcaMOJIsl YaCTHIL C I[EJTBIM CITUHOM.

b) aHcaMOJIs1 4aCTHIL C TTOTYLIEJIBIM CITHHOM.

¢) aHcaMOJIsI KITaCCUYSCKUX YACTHII.

d) BooO1iie He OTHOCUTCS K OMTMCAHUIO CTATUCTUUECKUX aHCaMOJIeH.

32. Oyukuusa pacnpenenenus bose-OitnmTelina n(E) onuceiBaeT CTaTUCTUKY

a) aHcaMOJIst qacTull ¢ OCJIbIM CIIMHOM.
14



b) aHcaMOJ1s1 4aCTHIL C TTOTYLIEJIBIM CITHHOM.

¢) aHcaMOJIs KITaCCUYSCKUX YaCTHII.

d) BooO1iie He OTHOCUTCS K OMTMCAHUIO CTATUCTUYECKUX aHCaMOJIeH.

33. B coOcTBEHHOM MOIYIPOBOAHUKE YPOBEHb DepMU PacoIOkKeH

a) B BaJICHTHOM 30HE.

b) B 30HE MPOBOJUMOCTH.

C) B C€peIMHE 3aPEIICHHOMN 30HBI.

d) 11 COOCTBEHHOTO TTOJIYITPOBOIHHKA IMOHATHE YpoBHSI depMu He UMeeT CMBICIIA.

34. Pactipeaenenue [1nanka, 3To

1. p(®) ~ w*exp(-aw/T)

2. p(®) ~ o*kT/n*c?

3. p() ~ ®*/(exp(aw/T)-1)

4. p(w) ~ o*/(exp(anw/T)+1)

35. Tlpu wmccienoBaHUU CTPYKTYPhl MOHOMOJIEKYJSIPHOTO CJIOS BEIIECTBA ITYy4YOK
AJIEKTPOHOB, HMEIONIUX OJMHAKOBYI0 CKOPOCTh, HAMPABISECTCS MEPHIEHINKYISIPHO
ucciaeayeMomMy ciorw. B pesymprare amdpakipd Ha MOJIEKyJaxX, 00pa30BaBIIMX
MEPUOINYECKYIO CTPYKTYPY, YacTh DJICKTPOHOB OTKIJIOHSETCS HA OMPEACIEHHBIE YTIIbI,
obpasys mudpakuuoHHble MakCUMyMbl. C KaKoW CKOPOCTBIO IBHXKYTCSI DJIEKTPOHBI,

€ClIn HCpBBIﬁ ,Z[I/I(I)paKHI/IOHHLII‘/JI MAaKCHUMYM COOTBCTCTBYCT OTKIIOHCHHIO 3JICKTPOHOB Ha

yron 0" OT mepBOHAYaNLHOrO HANpPaBIEHHs, a I[EPHOJ MOJIEKYISPHOU PEMIETKH

-34 . o _ -31
coctasnsgeT 0,215 am? h=6,62-10 I[)K-C, sin50 :O,766, m, =9,1-10 KT

1) 2,2:10°m/¢; 2) 2,2:10°m/c; 3)4,4-10°m/c; 4) 4,4-10"m/c

36. Kakoe u3 HMWXKENPUBEIEHHBIX COOTHOIICHUW sBIISETCA ypaBHeHueM [lpénunrepa

JUJISl CTAllMOHAPHBIX COCTOSIHUM?

h .. Oy o’y oy Oy
A. — Ay +U(®x,y,z,t)y =ih—3 B. Ay = + + ;
om Y ULy 2 Oy =1 Voo T T

2m
j— — =0 2
C. A\|/+h2 (E-U)yy=0; D. W=IdW=“\|l|dV
vV
37. Kakas 107151 OT OOJIBIIOTO KOJUYECTBA PAIHOAKTUBHBIX aTOMOB pacla aeTcs yepe3

MHTEpBaJ BPEMEHH, paBHbIN ABYM MepruoAaM noiypacmnaia’?

15



1) 100% 2) 75% 3) 50% 4) 25%
38. o xakoii hopmyie MOKHO OIIEHUTh MAaKCHMAIBHOE YUCIIO JJIEKTPOHOB,
HAXOJISAIIUXCS B N-0M 3JIEKTPOHHOM 000s104Ke?

A. N,=n;B. N, =2(1+D)n; C. N_=2n°; D. N_=Ql+1)n;

39. Vkaxute HeOOXOIMMBIE U JOCTATOYHBIE YCIOBUS PACIIPENEICHUSI dJIEKTPOHOB 110
OCHOBHBIM 3HEPI€THYECKUM COCTOSIHUSM B MHOT'O3JIEKTPOHHBIX aTOMaX:

A. 3 KBaHTOBBIX YHCJIA N, [, M;

B. 4 xkBaHTOBBIX yncia u npuHuu [laynu;

C. 4 xBaHTOBBIX YHCaa N, [, m, S;

D. 4 kBaHTOBBIX yncia, npuHUMN [layny, TpUHIMD MUHUMYyMa SHEPTUU.

40. Kak hopmymnupyercsa npunuumn [laynu?

A. B arome He MOXeT ObITH 00JI€€ OJTHOTO JIEKTPOHA C OJJMHAKOBBIM HAOOpOM
YeThIPEX KBAHTOBBIX YUCEN N, /, m, S;

B. I[Ba QJICKTPOHA, CBA3AHHLIC B OJJTHOM M TOM K€ aTOMC, pa3/IM4arOoTCs 3HAYCHUAMM 110
KpaﬁHCﬁ MCPEC OJHOI'0O KBAHTOBOI'O YHCJia,

C. KonnuecTBO 3J€KTPOHOB B 1MOJ000I0YKE ONPENENsieTCs MarHUTHRIM (m) U
CIIMHOBBIM (S) KBAaHTOBBIMU YHCIIAMU;

D. CoBOKYyNHOCTb 3J€KTPOHOB B MHOTO3JIEKTPOHHOM aTOM€, UMEIOIIUX OJIHO U TO K€
IJIaBHOE KBAaHTOBOE YMCJIO (N) HAa3bIBAETCS DJIEKTPOHHOU 000JIOUKOM.

7. Kuawou k o0pa3ny GoHaa OlleHOYHBIX CPeCTB

Homep BapuaHnTt orBera
1 3
2 2
3 3
4 3
5 2
6 3
7 4
8 B
9 1

10 2
11 B
12 C
13 B
14 1
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
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9. IIporpamMmHoe od0ecnieuenune u HTEepHET-pecypcehl
HpI/I MMOATOTOBKC K BCTYIIUTCIIbHOMY HCIIBITAHWUIO PCKOMCHIYCTCA
UCTIOJIb30BAHUE JICKTPOHHBIX OUOINOTEK:

http://e.lanbook.com — kHuru U3narenscrsa “Jlanp”

http://www.iglib.ru - DneKTpoHHO - OUOINOTEYHAsI cUcTeMa 00pa30BaTEIbHBIX U

IMPOCBCTUTCIIbCKUX I/IBI[aHI/Iﬁ

http://lib.tusur.ru — anexTpoHHas 6udmoTeka TOMCKOTo roCy1apCTBEHHOTO

YHUBCPCUTETA CUCTEM YIIPABJICHUA U PAJHOIJICKTPOHHUKN

http://ibooks.ru - snexTpoHHas OMOIMOTEUHAS cUCcTeMa YIeOHON U HAyYHOM

JUTEPATYPBI

http://www.biblioclub.ru - anexTponHas OubGIMOTEYHAs cCUCTEMa

“YuuBepcurerckast OubamoTexka onyany"

10.Pa3padoTuynky NporpaMmMsbl BCTYNIUTEIBHOT0 HCIIBITAHUS
[Tanepusiit B. JI., 3aBenyromuii kadeapoit oOmeld M KOCMUYECKOW (HUBUKH

¢uznueckoro paxkynprera UI'Y, noktop ¢puznko-MaTeMaTHUECKUX HAYK.

Hannas npoecpamma coomseemcmeayem memoouseckum pexomernoayuamu « O nopsoxe pazpabomku u
mpeboBaHUAX K CIPYKMYpe, COOEPAHCAHUIO U OPOPMIEHUIO NPOSPAMM BCHYRUMETbHbIX UCHbLMAHULLY,
ymeepaicoenHvle pekmopom om 21.11.2022 2.
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