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Mockosckuii I'ocynapcrBeHnblii YauBepcurer uMenu M. B. JlomonocoBa ‘ !
dusnyeckuii Pakyabrer T

I'ocynapcTBeHHBINM SK3aMeH 10 (HU3UKE
Hanpasnenue @U3UKA

Bujer Ne 1

1. VYpaBaenue MaxkcBemia B Bakyyme. CKaJsipHBIA M BEKTOpHBIH moTeHIansl. KamnbOpoBouHas
WHBAapUAHTHOCTb..

2. OcHOBHBIE TIOCTYyJaThl KBaHTOBOW MexaHWKU. BomHoBas ¢yHkuus. YpasHenue Illpemunrepa.
OrniepaTopbl KOOPAUHATHI U UMITYJIbCA.

3. /lBa maneHpKHUX miapuka ¢ MmaccamMu M1 1 M2 nBrKyTCsSl HaBCTpeuy IpyT ApYTy cO CKopocTsaMu Vi
V2. Ilpoucxoaut abCOIIOTHO yNpPYruil HeHTpanbHbli yaap. Kakoe MakcumanbHOe 3HaUYCHUE PUHUMAET

BHEPTHUs yIpyrux nedopmanuii Bo Bpems ynapa?

3aBenyIoUIMil OTAeIeHUEM paAuO(U3UKU U DJIEKTPOHUKH,
npodeccop B.A. Makapos

Mockosckuii I'ocynapcrBennbiii YHuBepcurer umMenu M. B. JlomonocoBa
Dusnyeckuii Pakyabrer

m)

['ocynapcTBeHHBINM SK3aMeH 10 (HU3HKe
Hanpasnenne @HU3HUKA

Buaer Ne 2

1. /lunamMuKa CHUCTEMbl MaTepUANbHBIX TOYEK. 3aKOHBI COXpPAHEHHs HHEPIruu, MUMITyJbca U MOMEHTA
MMITYJIbCA.

2. Atom Bogopoja o bopy.
3[lo OeckOHEYHOMY TPSMOJIUHEHHOMY NHMJIMHIPUYECKOMY IMpOBOAY paamycoM R Teuwer Tok |,
pPaBHOMEPHO pacIipe/ielIeHHBIN 10 CeYSHHIO MPOBOAHMKA. HalinTe Hanmps»KeHHOCTh MAaTHUTHOTO TOJIS

KaK (DYHKIIMIO pacCTOSIHUS OT OCH MPOBO/IA.

3aBeayrOnIuil OTIeTICHUEM PaTuO(OU3UKH U DJICKTPOHUKH,
npodeccop B.A. Makapos
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Buier Ne 3
1. WneanwHbiil ra3. OCHOBHBIE ra30BbIe 3aKOHBI. Pacnipenenenue MakcBeia.

2.  OrtpaxeHue U MNpEJIOMJIECHHE 3JIEKTPOMArHUTHBIX BOJH Ha IUIOCKOM TpaHUIE JBYX Cpel.
®opmyibl OpeHes.

3.  Haiigute ckaylIpHBIN MOTEHIMAT B IMPOU3BOJBHON TOYKE HA OCH JHUCKA, MEPIECHIUKYISIPHOU K
€ro MIOCKOCTH, €CJIU JUCK paguycoM R 3apsikeH ¢ MOBEPXHOCTHOM MIIOTHOCTHIO G .

3aBenyrounii oTAeNIeHuEM paAuO(OU3UKU U SJICKTPOHUKH,

npodeccop B.A. Makapos
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Buaer Ne 4

1.3akon Amnepa. 3akoH buo-CaBapa-Jlamaca. Teopema o HUPKYISALKUN BEKTOPA HHAYKIIUH MAarHUTHOT'O

I10JI4.
2. BKCHepI/IMeHTaJIBHBIC (baKTBI, JIe)KaIlle B OCHOBE KBAaHTOBOM TCOpHUU. BomaHoBbIE 1 KOPIIYCKYJIAPHBIC

CBOMCTBA MaTE€pUHU.
3. Ten1on30a1MpOBaHHBINA UJIMHAPHUUECKUI COCY/ pa3/ie]eH HEBECOMBIM MOPIIIHEM Ha JBE PaBHbIE YaCTH.

ITo oHY CTOPOHY MOPIIHS HAXOUTCS UICaTbHBIN ra3 Maccoii M (MomsipHast Macca |, MOJISIPHBIC
tenoemkoctd C, u C He 3aBUCAT OT TEMIEPATYpHI), @ MO APYTYIO CTOPOHY TOPIIHS — BaKyyM.

HauansHble TemnepaTypa u f1aBieHue raza I, u p,. [lopmens ornyckaror, 1 OH, CBOOOJHO

nepeaBuraiachb, 1a€T BO3MOKHOCTD Ira3y 3all0JIHUTh BECh 00BeM OuJInHApAa. ITocme sToro MCEIJICHHO
JOBOIAT 00BeM Tasza a0 HepBOHaanLHOﬁ BeInuMHBL. Haligute u3MeHeHue BHYTpCHHeﬁ OHCPIUun U

SHTPOIUH rasa.

321BCI(yIOH.IHﬁ OTACIICHUEM pa,[[I/IO(I)I/BI/IKI/I H JJICKTPOHUKH,

npodeccop B.A. Makapos
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Bujaer Ne 5
1. Kanonuyeckue pacupeeeHnss MUKPOCOCTOSIHUM B KJIIACCUYECKUX U KBAHTOBBIX CUCTEMAX.

2. WMsnydenue cBeta aromamu U Moiiekynamu. CIIOHTaHHBIE W BBIHYXJICHHBIE Mepexoabl. [IpuHImn
paboTHI J1azepa.

3. Brrumcnure Cp€AHUEC 3HA4YCHHUA HMITYJIbCa W OHCPIUun OT,HGHBHOI;’I JacTullbl HACAJIBHOI'O rasa, a
TaKXXC €ro aaBJICHHUC. I'az cocTout u3 OJMHAKOBBIX YaCTHI] Maccoi M, uX yagap O CTCHKY CYHTaThb

abcomoTHO ynpyrum. Temmneparypa raza T.

3aBeyIOIIUil OTJCICHUEM PATHODU3UKH U IJICKTPOHHUKH,
npodeccop B.A. Makapos
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Buaer Ne 6
1. IlpuHuuMn HeoNpeneJIeHHOCTH B KBAHTOBOW (DH3HKE.

2. Dnexrpocratnueckoe noie. 3akoH Kymnona. Teopema ["aycca. I[ToTeHiman 3eKTpuyecKoro mosst
CHCTEMBI 3aps110B Ha OOJIBIIIOM PACCTOSHUM.

3. Jla Tena, coenMHEHHBIE HEBECOMOM HEPAaCTsSHKIUMOM HUTBIO, JISKAT Ha TJIAJAKOW TOPU30HTATBHON
IJIOCKOCTH. Ecny TAHYTH IpaBo€ TEIO0 NOPU3OHTAIBHON PaBHOMEPHO YBEIMYMBAIOLIEHCS CHUIIOH,
TO HUTh PBETCS, KOTJa €€ BelIMYMHA cuia JocTuraer 3HaueHus Fi. Eciu xe TaHyTH jeBoe Teso
TOPU3OHTAIIBHON PAaBHOMEPHO YBEIMYMBAIOLIEHCA CUJIOW, TO HUTh PBETCs, KOIJA €€ BEIMYMHA
cua jocturaet 3HaueHus F2. Kakyro MakcuManbHYIO CHITy HATSDKEHUS BBIICP)KUBACT HATH?

3aBeayrOnIuil OT/eJICHUEM PaTuO(OU3UKH U DJICKTPOHUKH,
npodeccop B.A. Makapos
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Buaer Ne 7
1. lunamMuka MaTepualbHON TOUYKHU. 3akoHbl HploTOHA.
2. YpaBHeHus MakcBesuia B cpejie.

3. Haiitu cpenHee yMcio 4acTUIl MACAIBHOTO ra3a, BHUICTAIOMIETO B €MHHILY BPEMEHH M3 Majoro
oTBepcTHs IuIomaau S . Macca yactuupl M, temneparypa T.

3aBeayIoNHil OTIeNIeHuEM PaTuO(PU3UKH U IIEKTPOHHKH,
npodeccop B.A. Makapos

Mockosckuii I'ocynapcrBennbiii YHuBepcurer umMenu M. B. JlomonocoBa
dusnuyeckuii Pakyabrer

m)

['ocynapcTBeHHBINM SK3aMeH 10 HU3HKE
Hanpasnenne @U3HKA

Buaer Ne 8
1. J/IBw>keHue B IIEHTPAIbHO-CUMMETPUYHOM ToJie. 3akoHbl Kemmepa.

2. IlepBoe u BTOpOE Hayasla TEPMOAMHAMUKHU.

3. llap pagmycom R paBHOMEpHO 3apspkeH MO0 00beMy C OOBEMHOH IIOTHOCTRIO p. Haiinute
MOTEHIMAJ ¥ HAMPSHKEHHOCTH TOJISI, CO3/1aBa€MOT0 IIAPOM.

3aBenyroUil OTAeNeHuEM paauo(U3UKU U dJIEKTPOHUKH,
npodeccop B.A. Makapos
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Buuter Ne 9
1. 3akoH coxpaHEHHs 3HEPIUHU B IEKTPOJANHAMUKE.
2. Peanbnsbie ra3el. YpaBHenue Ban-nep-Baanbca.
3. VYenuHeHHBIH W30JMPOBAHHBIA METAJUIMYECKHH IIApUK PaguycoM I, HaXOIAIIMHCS B BaKyyMe,
OCBEUIAIOT YIbTPA(PHOICTOBBIM U3ITyYECHHEM C JJIMHON BOJHBI A, KOTOpas MEHbIIIE, YeM JUTMHA BOJIHBI,

COOTBETCTBYIOIIAss KpacHOW rpanune (otodddekra nns manHoro meramuia. KakoBo makcumanbHOE
KOJIMYECTBO AJICKTPOHOB, KOTOpPHIE MOT'YT MOKHMHYTh MIAPUK TOCJIE TOro, KaK €ro JOMOJHUTEIbHO

OCBETAT U3JIy4YCHUEM C JTTMHON BOJHBI A, ?

3aBenyIoUil OTAeIeHUEM paAuO(U3UKU U DJIEKTPOHUKH,
npodeccop B.A. Makapos

Mockosckuii I'ocynapcrBennbiii YHuBepcurer umMenu M. B. JlomonocoBa
Dusnyeckuii Pakyabrer
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Buiaer Ne 10
1. ®ynknus 'aMunbTOHA B KIIAaCCUYECKOW MexaHUKe. Y paBHeHUs [ aMunbpToHa.
2. Pacnpenenenue ['u60ca A CUCTEMBI C TIEPEMEHHBIM YHCIIOM YaCTHII.

3. C kakoii cuioif OecKOHEYHas IUIOCKOMapasieNibHas MeTaJUIMYecKas IJIaCTHHA TONIIUHOW d
MIPUTSTUBAET TOYCUHBIH 3apsa10M (|, HAXOAAIIMMCS Ha PACCTOSHUU & OT €€ MMOBEPXHOCTU?

3aBenyoUil OTAeNIeHUEM paauo(U3UKU U dJIEKTPOHUKH,
npodeccop B.A. Makapos




Mockosckuii I'ocynapcrBeHnblii YauBepcurer uMenu M. B. JlomonocoBa
dusnyeckuii Pakyabrer

m)

I'ocynapcTBeHHBINM SK3aMeH 10 (HU3UKE
Hanpasnenue @U3UKA

Buier Ne 11
1. Dueprus snekTpoMaraHuTHOro nojsi. Bekrop YmoBa — [loitnTunra.

2. DHTpONUS TEPMOAMHAMHUYECKON CUCTEMBL. TepMoauHaMUYecKre TOTEHIIHABI.

3. KBaHTOBaH yacTtula MaCCOP'I m . HaxXOoOUTCiAa B IIOTCHIIMAJIbHOM I10JIC BHUJ1a
0, O<x<a

U(x)= . Halinurte pa3penieHHbIe 3HAaUEHUS €€ SHEPTUH.
o, X<0,x>a

3aBeyrOIUil OTJCICHUEM PATHODU3UKH U IJICKTPOHHUKH,
npodeccop B.A. Makapos

Mockosckuii I'ocynapcrBennbiii YauBepcurer umenn M. B. JlomonocoBa
dusnuyeckuii Pakyabrer
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Buner Ne 12
1. IusneKTpuKU, MarHeTUKH, TPOBOITHUKH, CBEPXITPOBOIHUKHU M UX JIEKTPOMArHUTHBIE CBOICTBA.
2.CB0OOOIHBIE U BBIHYK/JICHHbIE KojeOaHus. Pe3oHaHc.
3. B nunuHApruecKkoM cocyze Moj MOPIIHEM HaXOJUTCS OAMH MOJIb BOASIHOTO Mapa Ipu JaBJIEHUU P.
JlaBneHre HaCHIIEHHOTO BOJSHOTO TIapa MpH 3TOH Temmeparype paBHo 2p. IlopmieHbp BABHTraioT B
WIMH/P TaK, YTO 00BEM MO/ MOPIIHEM YMEHBIIAETCS B YEThIpE pa3a MpU HEM3MEHHOM TeMIepaType.

Haiitu maccy o6pa3oBaBiielics Ipu 3TOM BOJIBI.

3aBeayrONIuil OT/IeJICHUEM PaTnO(OU3UKH U DJICKTPOHUKH,
npodeccop B.A. Makapos
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Bujer Ne 13
1. Cxun-3Qdexr.
2. Judpaxuus cBeta Ha TUPPAKITUOHHON PEIICTKE.
3. B Temnon3omupoBaHHOM BEPTUKAIBHOM IWIIMHAPE MO TSHKEIBIM TEIUIOU30JIUPYIONMIEM MOPITHEM
HAXOJMTCS MJCaTbHBIA OJHOATOMHBIN ra3. PaccrosHue Mexay mopiiHeM U qHOM utuHapa h. Ceepxy
Ha TOPUICHh MEIJICHHO HACHINMAIU TMOPIHUI0 MeCKa, Macca KOTOPOW Me 3HAYMTEIHHO MEHBIIE MacChl
nopiiHs. Ha kakyro BeMYMHY M3MEHUTCS B PE3YJIbTaTe 3TOTO BHYTPEHHsSI SHEprus raza? YCcKopeHue

cBOOO/IHOTO Na/IeHus g.

3aBenyIoUIMil OTAeIeHUEM paAuO(U3UKU U DJIEKTPOHUKH,
npodeccop B.A. Makapos

Mockosckuii I'ocynapcrBennbiii YHuBepcurer umMenu M. B. JlomonocoBa
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Dusnyeckuii Pakyabrer
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Buiaer Ne 14
1. UaTepdepenmus cBeta. BpemeHnHas u nmpocTpaHCTBEHHAs KOrepeHTHOCTh. HTepdhepomeTphl.

2. JIuHeHHBI KBAaHTOBBIH TAapMOHHYECKUI OCHMJUIATOP. ODHEPTUU W BOJHOBBIE (DYHKIMH
CTallMOHAPHBIX COCTOSHUM.

3. Illap maccoit M moaBeIIeH Ha HEBECOMOM HEPACTSHKUMOM HUTH JJIMHOMN | Tak, 4TO OH MOKET
BpaliaThCsl B HEKOTOPOU BEPTUKAIBHOU IJIOCKOCTH. B Hero ynapsiercs map maccou 2m,

JETSIIUN B BBIIEYTIOMSHYTON TUIOCKOCTH C TOPU30HTAIBHOM CKOPOCTHIO V TakK, 4TO BEKTOP CKOPOCTH
HaIpaBJIeH BJ0JIb JTUHUH, COSTUHSIONICH eHTPHI mapoB. [1pu kakoi ckopoctu V mocie abCcomoTHO
YIIPYTOTO IEHTPATBHOTO yaapa [map Maccoil M COBEPIIUT MOJTHBIA 000POT MO OKPY>KHOCTH

B BEPTUKAIbHOM TIIOCKOCTU. CHIIbI TPEHHS HE YUUTHIBATH.

3aBeayrONIuil OT/IeJICHUEM PaTnO(OU3UKH U DJICKTPOHUKH,
npodeccop B.A. Makapos
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Buier Ne 15
1. Audpaxaus ceta. [Tpubmmxenus @penens u @paynrodepa. CriekTpaabHble TPUOOPHI.
2. IlpoxoskaeHre KBaHTOBBIX YaCTHII Yepe3 MOTeHIUANbHbIN Oaprep. TyHHenbHBIH 3 deKT.

3. Haiigure cpenHee 3Ha4YeHHWE OTHOCHTEIBHOM CKOPOCTH MOJIEKYN HJAEAIBbHOrO Ta3a Macca
MOJIEKYJIBI M, TeMIeparypa raza I.

3aBe/IyrOIUi OTJCICHUEM PAIHMOPU3UKH U STEKTPOHUKH,
npodeccop B.A. Makapos

Mockosckuii I'ocynapcrBennbiii YHuBepcurer umMenu M. B. JlomonocoBa
dusnuyeckuii Pakyabrer
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Buier Ne 16

1. ®ynkius Jlarpawka u ypaBHeHus JlarpaHka CHUCTeMbl MaTepuUalbHBIX ToueK. VHTerpais
JIBYDKCHUSI.

2. Bropoe Hauano TepMOAMHAMUKH.

3. B mmockom KoHIEHcaTtope, €MKOcTh KoToporo C, HaxoIWTCs IUIACTHHA M3 JAUDJICKTPHKA C
JUDJIEKTPUYECKON IMPOHUIAEMOCTBIO €, IUIOMAAb KOTOPOH COCTaBis€T IOJOBHUHY IUIOIIAAHM €ro
oOkiafok. KoHzeHcaTOp MOCTOSSHHO MOJKIIOYEH K MCTOYHUKY ¢ HampsbkeHuem U. Kakyro paboty
HAJI0 COBEPIINTH, YTOOBI BBITAIIUTE TNIACTUHY U3 KOH/AEHCATOPa

3aBenyronuii oTAeNeHuEM pPaanO(OU3UKHU U DJICKTPOHUKH,
npodeccop B.A. Makapos




