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MUMHOBPHAYKH POCCHUN

@” DenepanbHOE TOCy1apCTBEHHOE OIOIKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuii paKyasTeT
Kagenpa obmeit u Teoperndeckoit pu3nku

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1 cTp. 2 IlepBelii 3x3eMILLIP KOITIA Ne

Conep:xkanue

1. ITacmopT hoHa OIIECHOYHBIX CPEJCTB

2. I[lepeuenn hopMUPYEMBbIX KOMITCTEHITUN

3. CozeprkaHue OLICHOYHBIX CPEJICTB MO JUCITUTIIINHE

3.1. Bujipl O11eHOYHBIX CPEJICTB

3.2. ConepxaHue OIEHOYHBIX CPEJICTB

4. Tlopsiok MpOBEICHUS U KPUTEPUU OLICHUBAHUS MPOMEKYTOUHOM aTTecTaluu
4.1. ITopaok MpOBeACHMS MPOMEKYTOUHOU aTTeCTAlUN

4.2. Kputepun OIICHUBAHUS MTPOMEKYTOUYHON aTTECTAIMH 11O BHUIaM OIICHOYHBIX
CPEICTB

4.3. Pe3ynpTaThl MPOMEXYTOYHOW aTTECTAlMM W YPOBHU C(HOPMHPOBAHHOCTH
KOMIICTCHIIHM
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DY

MUMHOBPHAYKH POCCHUN
DenepanbHOE TOCy1apCTBEHHOE OIOIKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1

ctp. 3

IlepBelii 3x3eMILLIP

KOITIA Ne

HampaBneHnne moaroToBKH:

1. MACHOPT ®OHJJA OHEHOYHBIX CPE/ICTB

MaTepuaIoB
HamnpasneHHocTs (mpoduiib): @U3HKO-XUMHUS IPOLIECCOB U MaTEPUATIOB
Jucnunnuna: dusnka

CemecTpsr:

1,2,3

22.03.01

CDopMa HpOMC)KYTO‘IHOﬁ arrTccraliilum:. S9K3aMCHbI

MarepuanoBenenue u

TCXHOJIOInn

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUI

N3yuenne aucuurummnbl «Pu3nka» HanpaBiIeHO Ha (HOPMUPOBAHHE KOMIIETEHIIHMA, TIPH-
BEJICHHBIX B CIEAYIOLICH Ta0nuiie:

Koxpe! xomre-

TEHIUU Conepxanrie KOMITeTeH- | IHIUKAaTOPHI TOCTH-
COIJIaCHO nui coritacHo PI'OC | keHUSI KOMIIETEHIIUN Tlepetens NIaHnpyeMBIX pe3yih-
®roc (OTIOII BO) cornacto OTTOIT | T&TOB 0OYHCHNA N0 MCIMILIHHC
(OITOIT BO)
OIIK-1 Crnoco0eH pemiarb OIIK-1.1. 3HaTh:
3aJ1a9u Ucnons3yer TEOPETHUECKHUE OCHOBEI,
npodeccruoHanbHON MaTeMaTH4eCKHi OCHOBHBIC TIOHSTHS, 3aKOHBI U
JIeATEeIIbHOCTH, arnmapar JUIst Monenu (PU3UKH; METONbl U
TIPUMEHSISI METOJIBI ONMCAHMS, aHAJIN3A, CIIOCOOBI TOJTyYEHUS i
MOJICTTUPOBAHUS, TEOPETUYECKOTO U OCBOCHHUS Marepuasa o
MaTeMaTHIeCKOro IKCIIEPUMEHTATBHOTO | (hH3HKE; 0 bu3IIeCKUX
aHalm3a, HCCIIEIOBAHUS U mpoleccax, MPOUCXOASIIUX B
€CTECTBEHHOHAYYHbIE | MOJIETUPOBAHUS OKpyKalIeM MHpe H, B
1 OOIIeH)KEHEPHBIE (bu3nUecKux u YaCTHOCTH, O  (U3MYECKUX

3HaHUA

XUMHAYECKHX CHCTEM,
SIBJIEHUU U
MIPOLIECCOB

OIIK-1.2.
HCIIOJIb3YET
¢bu3nvecKre 3aKOHbI
Y IPUHIUIIBI B CBOEH
npodeccruoHanbHON
JeSITeTbHOCTH
OIIK-1.3.
HCIIOJIb3YET
OCHOBHBIE
AKCTIEpUMEHTaJIbHBIC
METOJIBI
OTpe/IeTICHUS

IpoIeccax, COMPOBOKIAIOIIMX
npodeCCHOHABHYIO
JIeSITEIbHOCTH;

YMeTs:

I0JTb30BAThCSI B
npodeccroHanbHON
JIeSITEIbHOCTH TEOPETHYSCKUMHU
3HAHUSAMU M TPAKTHYCCKHUMHU

HaBbIKaMH, IIOJIYyYCHHBIMHU B
pamKax u3ydeHus pusuku
Bmanets:

UCIIONB30BAaHUS  MOHSATHITHOTO
arnmapara buzuku B
npodeccruoHalIbHON
JCATCIIbHOCTHU, HAaBBIKOM
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DY

MUMHOBPHAYKH POCCHUN
DenepanbHOE TOCy1apCTBEHHOE OIOIKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1

ctp. 4

IlepBelii 3x3eMILLIP

KOITIA Ne

(DU3HKO-XUMUYIECKUX
CBOICTB MaTepuasioB
Y U3JEJUN U3 HUX

IPaMOTHOTO MPEICTaBICHUS
pe3ylIbTaTOB HUCCICNOBAHUN H
HABBIKOM O(QOPMIICHHUS OTYETOB
110 JJaOOpaTOPHBIM paboTam

OIIK-4 Crnocoben npoBoguth | OITK-4.1. 3HaTh:
U3MEpEHUs U CocrapnsieT OTYeTBl | OCOOEHHOCTH OpraHu3alu
HaOmoeHus B chepe o y4eOHo- €CTECTBEHHOHAYYHBIX
npodeccuoHaIbHON HCCIIEIOBATENIbCKOW | MCCIIEI0BaHMIA; OCHOBHBIE
NESITENIbHOCTH, NESITENIbHOCTH, IpaBuJIa odopmieHus
o0pabarbIBaTh U BKJIIOYAsl aHATIU3 MarepuaisoB U Pe3yJbTaToB
MIPEJICTABIISTh 9KCIEPUMEHTAJIbHBIX | JAOOPATOPHBIX HCCIIEIOBAHUM;
HKCIIEpUMEHTAJIbHbIE pe3yJIbTaToB, npaBuia opopmileHUs Tabaul,
JTaHHbIE COIIOCTABJIEHUS UX C | CXE€M, PUCYHKOB U UepTexei B
U3BECTHBIMU Hay4yHbIX OTYETax; IpaBWjia U
aHajgoramu CHOCOOBI BBIYUCIICHUS
OIIK-4.2. MOTPEIIHOCTEN,  MOJIyYEHHBIX
dopmupyer JAHHBIX; O  Pa3MEpPHOCTAX
JIEMOHCTPALIMOHHBIN | (pU3MUECKUX BEIUUYUH; 0a30BbIC
Marepuan u TEOPETUYECKUE  3HAHUSA IO
IIPEJCTABIISET busuke
pe3yJbTaTsl CBOEH YMers:
UCCIIe1oBaTeNIbcKOl | 3¢ (EeKTUBHO OpraHU30BaTh
NeSITEIbBHOCTH Ha paboty 1o U3YYEHUIO
Hay4YHBIX orpeeneHui u 3aKOHOB
KoH(epeHIusX, BO €CTECTBEHHBIX HAyK; IPaMOTHO,
BpeMs MOCJIeIOBATENIbHO M JIOTHYHO
MIPOMEKYTOUHBIX U 0(pOpPMUTDH pe3ybTaThl PaOOTHI
UTOTOBBIX Brnanets:
arTecTalui. HaBBIKAMH  CAMOCTOSITEIBHOMN
palboThl ¢ y4eOHON M HaydyHOMU
JIUTEPATypOH; 0a30BbBIMU
TEOPETUYECKUMH 3HAHUAMHU U
HaBBIKAMU 1a0b0paTOPHBIX
uccleioBaHUH B olOyactu
bu3uKH
YK-1 Crniocoben VK-1.1. Bemmonusier | 3Hath:
OCYILIECTBIIAT TIOUCK, | TMOUCK HH(OpMAIMK, | METOJBl  TEOPETHYECKUX U

KPUTUYECKUH aHAIU3 U
CUHTE3 UHpOpMaIIHH,
MIPUMEHSATD
CHCTEMHBIN MOIX0
JUTS peleHust
IMOCTaBJICHHBIX 33734

onpenenser
KpUTEpHUH
CUCTEMHOI'0 aHaJIN3a
ITOCTaBJICHHBIX
3a1ad.

VK-1.2. Ucnonb3yet
KpPUTHYECKUUI
aHaJIu3,

AKCIEPUMEHTAIbHBIX
HCCIeq0BaHud B busuke;
CMBICII OCHOBHBIX TEPMHHOB U
MOHATUH PU3MKK

YMeTs:

IIOHUMATh, nuajaratrb n
KPUTHYECKH aHaJIN3UPOBATh
0a30By10 o0niepu3NIECKyIo
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DY

MHWHOBPHAYKH POCCHUU

dDe/:LepaJILHoe TOCYyIapCTBEHHOC OIOIKETHOE 06paSOBaTeHBHO€

YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT
Kagenpa obmeit u Teoperndeckoit pu3nku

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1 cTp. 5 [epBblit 3x3eMILISIP KOIMUA Ne
CHCTEMATH3AIUIO U WH(OPMAIUIO;  TOJIB30BATHCS
000011IeHHE OCHOBHBIMU MOHSTHIMH,
nHbOpMAIUHU ISt 3aKOHAMH U MOJIEISIMU (DU3HKHU;
perieHus MIPOTHO3UPOBATh  MOCIIEICTBHS
IIOCTAaBJIEHHBIX buznyecKux MPOLIECCOB,
3aj1ad4. MTPOMCXOISATITNX B

npodeccruoHaIbHON
JIeATEeILHOCTH; aHAJM3UPOBATh
MOJTy4YeHHBIC

HKCIEPUMEHTAIbHbIC JaHHbBIE
Bianers:

METOIaMH 00paboTKu u
aHaJIM3a SKCIEPUMEHTAIBHOU U
TEOPETUYECKOU bu3HIecKom
uH(popMaIun

3. COAEP’KAHUE OINEHOYHbLIX CPEJACTB 11O JUCIIUIIJIMHE

3.1 Buabl 0leHOYHBIX CPeCTB

KonTponupyemeie
Ne | Kontponupyemsie |  Konrponupyemslie POTHDPY HaumenoBanue
YPOBHU OCBOEHUS
/i | KOMITETCHIIUU pas3zensl " OLICHOYHOTI'0 CpE/ICTBA
KOMITETEHIIUI
0a30BBbIi Ot4er no NpakTU4ECKUM
OIIK-1, OIIK-4, | ®u3nyeckue OCHOBEI o P
1 VK-1 MCXAHNKH CpenHmil, 3a/laHUsIM, KOHTPOJIbHbIE
BBICOKHMH BOIIPOCHI
OIK-1. OIK-4 MonexynsipHast 0a30BBIif, OTyYeT Mo NMPaKTUYECKUM
2 Yi( 1 ' buzuka u CpenHMii, 3a/1aHUSAM, KOHTPOJIbHbBIE
TEpPMOJINHAMHUKa BBICOKHH BOIPOCHI
OIK-1. OMK-4 DCKTPUUCCTEO I 0a30BbIi, OTt4er o NpakTU4ECKUM
3 Yi( 1 ' ALHETHEM CpEIHU, 3a/IaHHsIM, KOHTPOJIbHBIE
BBICOKHMH BOIIPOCHI
OIK-1. OITK-4 Konebanust v BOJHBL. 0a30BbIH, OT4er o NpaKTUYECKUM
4 : ' BonnoBas onrtuka. cpenHuit 3a/1aHUSAM, KOHTPOJIbHbBIE
YK']. ’ H
KBanToBas onruka BBICOKHH BOIIPOCHI
OIK-1. OIK-4 0a30BbIi, Ot4er o MpaKTU4YECKUM
5 Yi( 1 ' Crpoenue atoma CpeIHUH, 3aJ]aHUSIM, KOHTPOJIbHbBIE
BBICOKHMH BOIIPOCHI
OITK-1. OITK-4 CrpocHIE ATOMHOTO 0a30BbIH, OT4er o MpaKTUIECKUM
6 Yi{ 1 ' apa CpenHMil, 3a/1aHUSM, KOHTPOJIbHbBIE
P BBICOKHH BOIIPOCHI
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MIJHOBPHAYKHU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

DY

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1 cTp. 6

IlepBelii 3x3eMILLIP

KOITIA Ne

3.2 Conep:xaHue OLIEHOYHBIX CPEICTB

dusnyeckue 0CHOBbI MEXaHUKH

ba3a BormpocoB a1 OLleHKH 0a30BOT0 YPOBHS

Ne

. @DopMynHpOBKa BONIpoOca

BapI/IaHTI)I OTBCTOB

JlewcTBus ¢

BEKTOpaMH

VYhopsmgoueHHasT  COBOKYITHOCTB
TIpeICTaBISIOmAs co00it
BEJIMYUHEI, 3aBUCSIIAE OT CHUCTEMBI KOOPAWHAT,
Ha3bIBACTCH ...

3-x  ywucern,

1. BapuanToM

2. UHBapHUaHTOM
3. BeKTOpOM

4. const

Uro ocTaercsi TMOCTOSHHBIM Y BEKTOpa BHE
3aBHCHUMOCTH OT BEIOpaHHOM
CHCTEMBI KOOPIUHAT?

1. TOBKO KOMIIOHEHTHI
2. MoayJb

3. HanpaBJieHUe

4. Bc& mepeuncIeHHOe

BekTopHble BENUYUHBI - 3T0 ...

1. BCJIMYUHBI, 3HA4YCHUE KOTOPBIX
TOJIBKO YHCJICHHBIMH 3HAYCHUAMMU
2. BCJIMYUHBI, 3HA4YC€HUEC KOTOPLIX
TOJIBKO HaIllpaBJICHUEM
3. BCJIMYUHBI, 3BHAYECHUE KOTOPLIX ONMPEACTIACTCH HE
TOJBKO YUCICHHBIMHA 3HAYCHUAMM,

HO N HaNpaBJICHUEM
4. BCJIMYUHBI, 3HAYCHUC KOTOPBIX OIIPECACIISACTCA
HaIIpaBJCHUCM BOJIb oceit KOOpAWHAT

oTIpeeIIAeTCs

oTpeeNsaeTcs

CKaJ’IprHBIe BCJIMYUHEI - 3TO ...

1. BCJIMYUHBI, 3HA4YCHUC KOTOPBIX OHPCACIACTCA
TOJIBKO HaIllpaBJICHUEM
2. BCJIMYUHBI, 3HAYCHHEC KOTOPLIX ONpEaAEasieTCs
TOJILKO YHCJIEHHLIMH 3HAYEHUSAMH 0e3

YKazanusl HaANIpaBJdCHUS
3. BCJIMYMHBI, 3HAYCHHUC KOTOPLIX OIPEACIIACTCA HE
TOJIBKO YHUCJICHHBIMH 3HAYCHUSAMU, HO n
HaIpaBJICHUEM
4. BCJIMYUHBI, 3HAYCHUC KOTOPBIX OIIPEACIISACTCA
TOJIBKO ITOJIO)KHUTCIIbHBIMHU YHUCJIaMH

Moynbs BEKTOpa - 37O ...

1. yncIeHHOE 3HAYeHN e BEKTOPa

2. YHCIEHHOE 3HAYCHHWE  BEKTOpa,
OTpHIATENILHBIA 3HAK

3. HampaBJICHHBIA OTPE30K

4. paccTosiHEE OT Hadaja KOOPIMHAT JI0 KOHIIA BEKTOpa

HMCHOIICE

KOJIHI/IHeapHLIe BEKTOPHI - 9TO ...

1. BekTOphl, KOTOpBIE JIeKaT B MapajieJbHBIX
IJIOCKOCTSIX
2. BCKTOPBI, HAIPAaBJICHHBIC BAOJIb IapaJlJICJIbHBIX
IIPAMBIX TOJIBKO B OJTHOM U TOM K€

HaIlpaBJICHUU
3. COBMAAAIONIHE MO0 MOIYITIO BEKTOPEI
4. BEKTOPBHI, HANPaBJIEHHBIE BA0JIb NAPAJIETbHBIX
NPAMBIX

KOMHJIaHapHLIC BEKTOPHI - 9TO ...

1. BEKTOPBI, NapasuleNIbHbIE OAHOM U TOH XKe MpAMOi
2. BEKTOpBl, NEPHEHIUKYIAPHBIE OAHOM M TOH ke

OpsAMOi

© ®I'bOY BO «Uenl V»




MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1 ctp. 7

IlepBblii 3x3eMILIIP

KOITIA Ne

3. BEKTOPBI, JIEXKAIlKe 0] pa3HbIMU yIJIaMH K OJHOU U
TOM 7K€ TUIOCKOCTH

4. BeKTOPBI, NapajjieabHble OHOI U TOH Ke
TLUIOCKOCTH

Kunemaruka mo CTYNATCJIbHOT'O JABUKCHUSA

1 Yro xapakTepu3yeT TaHTeHIIUAIbHOE yCKOpeHHe?

1. OBICTPOTY U3MECHEHUS CKOPOCTH

2. U3BMEHEHHUE CKOPOCTHU

3. OBICTPOTY U3MCHEHUS CKOPOCTH TI0 HANTPABICHUIO
4. OBLICTPOTY M3MEHEHUSI CKOPOCTH 110 BeJIMYUHE
5. IpaBWIbHBIN OTBET HE IPUBENICH

2 MarepuaibHas TOUKa - 3TO ...

1. Teno mpeHeOpeKUMO Majloi Macchl

2. reoMeTpUYecKas TOYKa, YKa3bIBAIOIIas IOJOXKECHHE
Tela B MPOCTPAHCTBE

3. Temo, Maccoil KOTOPOrO MOXHO IIpeHeOpedb B
YCIIOBHSAX TaHHOH 3a1a4n

4. Teno OYeHb MAJIBIX Pa3MEPOB

5. Tes10, pa3MepaMu KOTOPOT0 MOKHO MpeHeOpeys B
YCJIOBHSIX IaHHOM 3a/1a4M

3 [lepemerienne MaTepuaIbHOI TOUKH €CTh:

1. BeKTOp, COCTUHAIONMM Hayalo KOOpAMHAT U
KOHEUHYIO TOUKY ITyTH

2. AMHA TPAeKTOPUU ABWKCHUS TOUKU

3. BEKTOp, COBHAJAIOUIMN C HampaBJICHUEM CKOPOCTHU
JIBHOKEHUS

4. BEKTOP, COCIMHAIOIIUI HAYAILHYI0 M KOHEYHYIO
TOYKH MYTH

5. BEKTOp, YHCIIEHHO PaBHbIN MPOIIEHHOMY TOUKOM

MyTH

4 Kakme w3 rpadukoB Ha pHCYHKE MOTYT
MIPE/ICTABIATh 3aBHCUMOCTb HPOWAEHHOTO IyTH
OT BpeMeHHu?

2

5 duznyeckas BenuunHa, uMeromas B cucteme CU | 1. npoiiieHHbIM yTeM
Pa3sMEpHOCTh M*C2, 2. nepeMeleHueM
Ha3bIBAETCH... 3. CKOPOCTBIO

4. yIIoBO# CKOPOCTHIO
5. yckopeHuem

6 PaBHOyckOpeHHOE  IBM>KEHHME  MarepuaibHOH | 1. @ = const

TOYKH — 3TO TAKOE JBUKCHUE, IPH KOTOPOM ... 2.a = const
3. v =const
4. v = const

5. IpaBMIIBbHBIN BapHaHT HE NPUBEICH

Kunemaruka BpPAIATCIIbHOI'O ABUIKCHUSA

1 Kak HampaBiieH BEKTOp yIJIOBOTO YCKOPEHUS 1. mo paguycy nucka xk ocu OO'
IIpH PAaBHOYCKOPEHHOM BpamieHWu mucka (cM. | 2. mo ocu OO' BieBo
puc.)? 3. 1o KacareNbpHOU K 000y THCKa
4. no paauycy nucka ot ocu OO'
5. npaBUJIbHBII OTBET He NPUBEICH
2 Uro xapakTepHu3yeT TaHreHIMaIbHOe yCKopeHue? | 1. ObICTPOTY M3MEHEHHS CKOPOCTH
2. I3BMEHEHHUE CKOPOCTH
3. OBICTPOTY U3MEHEHUS CKOPOCTH TI0 HAIIPABIICHUIO
4. OBICTPOTY U3MEHEHHUsI CKOPOCTH MO BeJTUYMHE
5. IpaBUIIbHBIN OTBET HE NMPUBEJICH
3 Omsnueckas BenndauHa, umeromas B cucteme CU | 1. nmpolineHHBIM TyTeM
pasmeproCTs M{#U}c{"-2}, 2. TIepeMEILEHHEM
Ha3bIBAETCHL... 3. CKOPOCTBIO
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4. yTII0BO# CKOPOCTHIO
5. yckopeHuem
4 MaremaTnaecKui MAasiTHUK copepwaer | 1. na na
KoJIeOaHVSI OTHOCHTEIEHO TOYKH ITO/IBECA. 2.HET HeT
OTnnuHBl 1M OT HyAd B cpeaHeil Touke | 3.1a  Her
TPaeKTOPUH MasiTHUKA: 4.HeT na
a) HOpMaJIbHOE YCKOPEHHUE;
0) TaHTCeHIMAIBEHOE YCKOpeHUEe?
BBenure  HOMEp  NIPAaBUIBHOTO  COYETAHUS
OTBETOB.
5 Ecmm MBI HalizeM mepByH0 NPOHM3BOAHYIO OT | 1. MOZYJIb MPOEKIHH CKOPOCTH
KOOPJMHATHI , 2. MOZYJAb YCKOPEHUS
TO MOIYYHM ... 3. nyTh
4. nepemeleHue

5. CPEIHIOI CKOPOCTh

JuHaMuka MarepuagbHOU TOUKU

1 JBa mapa ckpemieHbl npyxuHod. Illaper
pPa3BOJAT B IPOTHBOIOJIOKHBIC HANpPaBICHUS Ha
HEKOTOpPOE€ pAacCTOSHHE U OTIYCKAIOT. 3areM
MIPOBOAT TOT K€ ONBIT, HO IIapbl OTOIBUTAIOT
JpyT OT Apyra jAajbllie, YeM B IEPBOM CIydae.
Kakas wu3 cueayromux BeIMYHMH OCTAHETCS
HEU3MEHHOM B 3TUX JIBYX CIIy4asix?

1. Cunebl, neiicTByIONME HA MIapbl B MOMEHT Havaja ux
JIBMDKCHUS

2. YckopeHusi, cooOlIaeMple apaM B MOMEHT Hadalia
WX JIBUKEHHS

3. OTHoOLIeHHEe YCKOpeHHii, co00IaeMbIX IapaM B
MOMEHT HA4aJja uX JABUKEHHUSI

4. Cxopoctn, momy4aeMble KaXIbIM [IapOM 32 OJHO U
TO )K€ BPEMS IBIDKCHHUS

5. Bce npuBeicHHbBIC BEIMYUHBI B ABYX OIBITAX
pasIMuHbI

2 JIBe Tenexku, Macchl KOTOphIX 1 Kr u 2 Kr,
COCTUHEHBI TIPY)KHHOW. TeNneXkn pa3BomiAT B
MIPOTUBOTIONIOKHBIE  CTOPOHBI W OTIIYCKAIOT.
PaccMoTpuTe TpUBOIMMBIE HUXE BEITUYHHBI
OTpeJIeNINTe, KaKue M3 HUX OJMHAKOBBI y 00enx
TENEKEK B KaKOW-TMOO0 MOMEHT BPEMEHH HX
JIBHOKEHUS.

1. ycKOpeHHs TenexeK

2. CKOPOCTH TEJIEKEK

3. cuiIbl, AelicTBYIOIIME HA TeJTeXKKH

4. myTH, TPONUICHHBIE TENEKKaMH K JAHHOMY MOMEHTY
BpPEMEHH

5. BCe MePEeUNCIICHHBIC BETMUNHBI Y 00EHX TeIEeXKEK
pa3nu4HbI

3 Kakolf Bua uMeeT 3aBHCHMOCTb CHJIBI TATOTEHHS
IBYX Tel OT paccTosHHs Mexnay Humu? Tema
CYMTATh MaTEPUAILHBIMU TOYKAMHU.

1. mpsiMast MpONOPIMOHATBHAS 3aBHCHMOCTh

2. nuHeiHasg 3aBUCUMOCTH

3. cuna TAroTeHUus: OOPaTHO NPONOPUMOHAIBHA
KBaJpaTy paccTOSTHUS

4. cuna TATOTEHHS HE 3aBUCHT OT PACCTOSHUSA

5. cuia TATOTEHMs! 00PaTHO MPOTOPIOHATIbHA
PacCTOSIHUIO

4 3akonsl Hprorona NPUMCHUMBL U1 OHNHCAHUA
JBHXKCHUS TCJI:

1. B MHEpUMAIbHBIX M HEUHEPLUHAIBHBIX CHUCTEMax
oTcuéra

2. TOILKO B MHEPIMATILHBIX CHCTEMax OTCU€Ta

3. B WHepHUAJBLHBIX CHCTEMaxX OTCYEéTA MNpH
ABHJKEHHH €O CKOPOCTSIMH, MHOI0 MeHbIIMMH
CKOpPOCTH CBeTa

4. TOMBKO TIPW JBWKEHHHW CO CKOPOCTSIMH, MHOTO
MEHBIIUMH CKOPOCTH CBETa B JIOOBIX CHCTEMax
oTcuéra

5. B MOOBIX CHUCTEMaxX OTCYETA MPH ABIKCHHUU TEJI C
7110001 CKOPOCTBHIO

3aKkoH COXpPAaHCHUS NMITYJIbCA
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1 B kakoM U3 mepedrcIeHHBIX IPUMEPOB UMITYIbC | 1. aBTOMOOWIb IPUXOINT B JIBIKCHHUE
TeJsla He U3MeHsIeTCs? 2. maiiba, CKOIb3sI MO JIbAY, OCTAaHABINBACTCS
3. rpaHara pa3pbIBaeTcsi HA 0CKOJIKHU
4. mapuK, MOJBEIICHHbIH HAa HUTH, MOCIE BBIBEACHUS
U3 TIOJIOKEHHS PABHOBECHsI  BO3BpalllaeTcs Ha3aj
5. 3TEKTPOH pasroHseTCs IEKTPUIECKUM HOIeM
KOHJIeHCaTopa
2 JlBe TenexKH, Macchl KOTOPBIX paBHBI 2m ¥ m, | 1. mv
JBIXKYTCS 10  DIAQJAKOH  TOPU3OHTAJIBHOW | 2. 3mV
MMOBEPXHOCTH B OJHOM HampaBIeHHH co | 3. 5mv
CKOPOCTSIMH COOTBETCTBEHHO 4V U V. 4. 7Tmv
Haiinure BenmumHy OOIIEro MMITynbca Tenexek | 5. 9mv
JI0 COyapeHws.
3 JIBe TemexXKH, Macchl KOTOPHIX paBHBI 2m U m, | 1.0
IOBWXKYTCS 10  DIAQAKOW  TOPU3OHTAIBHOH | 2.V
MOBEPXHOCTH B  OJHOM  HAaIpaBlICHHH CO | 3.2V
CKOPOCTSIMH COOTBETCTBEHHO 4V U V. 4.3v
ITycTs mocne Toro, Kak mepBas TeNeX Ka HaroHUT | 5. 4v

BTOPYIO, OHH 00€ COSTUHSATCSL.
KakoBa Oymer BenuunHa MX 0OIIeH CKOpPOCTH
IIOCJIe COyAapeHus?

4 B kakom U3 mepedrciIeHHBIX MPUMEPOB UMITYIIBC
TE HE U3MeHseTca?

1. Tpy3 KpaHOM PaBHOYCKOPEHHO NOAHUMAIOT HaBepX
2. map ckarblBaeTcsi 0e3 TPEeHUs C HAKIOHHOMN
TUIOCKOCTH

3. aBTOMOOMIIb TOPMO3UT HEPE]] CBETOPOPOM

4. map, JereBIIMH TOPU3OHTAJIbLHO, NONAJAaeT B
TeJIeKKY € IMeCKOM, HAXOAAINYICH Ha TIVIagKou
TOPU30HTAJIBHOI MOBEPXHOCTH

5. OpYCOK CKaTbhIBA€TCs ¢ HAKJIOHHOM IIOCKOCTH,
3aMeIIsIs IBUKCHUE

5 Enununy wu3aMepeHus HMMIy/Ibca Tejla MOXHO
NPEACTaBUTh KaK:

1. kr-m/c?

2.H-c

3. H/kxr

4. xr-m?/c?

5. IpaBWIbHBIN OTBET HE MPUBEJICH

6 3aKOH COXpaHEHUs] UMIIyJbca AJs HE3aMKHYTOH | 1. Korma BHeIIHWE CHJIbI MHOTO MeHbINE CHJI
MEXaHUYECKOM CHCTEMbl MOXHO IIPUMEHSATH B | B3aHMOAEHCTBHS MeKIY TeJIaMH BHYTPH CHCTEMBI
CllyJasx: 2. KOT/Ia BHELIHHE CUIIBI JICHCTBYIOT, HO UX BEKTOpHAsS

CyMMa paBHa HYITIO
3. KOT1a BpeMsi B3aUMOACHCTBHS MEX/IY TeIaMH
CHCTEMBI BEJIUKO
Pabora u 3HEpTHUSL
1 B kakoM W3 NpUMEPOB MEXaHWYECKash SHeprus | 1. aBTOMOOMIb MPUXOIHUT B ABMKCHHUE

TEJ He U3MEHSETCA?

2. mraii6a, CKOJb3s 10 JIb]TY, OCTAaHABIHUBACTCS
3. rpaHata pa3pbIBacTCst Ha OCKOJIKH
4. mapuK, TOABEIIEHHbI Ha
BbIBEIEHUS u3 MOJI0KEeH ST
BO3BpalllaeTcst Ha3aj

5. BIIEKTPOH PA3TOHSIETCSI AIEKTPUIECKUM TOJIEM
KOHJICHCATOpa

HUTH, TIOC]Ie
paBHOBecHUs

2 Pabora cun B INOTCHIHAJIBHBIX ITOJISAX 3aBUCHUT OT:

1. BpeMeHHn

2. KOOPAMHAT TeJia

3. CKOpOCTH Tena

4. TpaeKTOpUH JBIKEHHUS Tela

© ®I'bOY BO «Uenl V»




MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1 cTp. 10 IlepBelii 3x3eMILLIP KOITIA Ne
5. IpaBWIbHBIA OTBET HE NPUBEJCH
3 Pabora, o0ycroBIeHHAS M3MEHEeHHeM | 1. TIoMHOW >Hepruu

KOH(UTYpaIiX TE B CHCTEME, PaBHA:

2. 3HEpruu MoKos
3. KUHETUYECKOM SHEPTUU
4. NOTEeHUHMAJILHOI JHEPrUH

5. IpaBUJIbHBIA OTBET HE IPUBEICH
4 VkaxuTe BepHyt0 (opMyay s pacuera pabotsr: | 1. dA = F dr?
2. dA=Fsin{a} dr
3. dA = Fcos{a} dr
4. dA=F/dr ctg{a}
5. IpaBWIBHBIA OTBET HE NIPUBEJCH
5 B kakoM U3 npuUMEpoB MeXaHUUYecKas dHeprus | 1. rpy3 KpaHOM paBHOYCKOPEHHO MOJHUMAIOT HaBEPX

TEJ HE U3MCHSCTCS?

2. map ckarbiBaerci 0e3 TpeHUs] C HAKJIOHHOM
ILIOCKOCTH

3. aBTOMOOMIIb TOPMO3HUT HEPE]] CBETOPOPOM

4. map, JIEeTeBIIMA TOPU30OHTAIbHO, IONAajaeT B
TENEXKKYy C IECKOM,  HaXO[SIIyIcs Ha NIaAKOH
TOPU30HTAJIbHOU [IOBEPXHOCTHU

5. OpyCOK CKaTbhIBaeTCs C HAKJIOHHOM IIOCKOCTH,
3aMCJIAA IBUXCHUC

MowmeHT umnysnbca

1 3aKkoOH  COXpaHEHHS  MOMEHTa  HMIIylbca
MIPUMEHHM JUIS TAKOM CUCTEMBI, Ha KOTOPYIO ...
Kakot¥i(1e) oTBeT(5I) BBl CUUTAETE NPABUIBHBIMU?

1. JNENCTBYIOT BHEIITHUE
PpaBHOAEHCTBYIONIAs HE PaBHA HYJIIO
2. JEWCTBYIOT BHEIIHHE CHJIBI, HO OHHU SIBIISIOTCS
KOHCEpBaTUBHBIMU

3. NeCTBYKOT BHELIHUE CWIbI, U Pe3y/JbTUPYIOIIUIA
MOMEHT BHEIIHHX CHJI OTHOCHTEIbHO  OCH
BpAIlleHUs PaBeH HYJII0

4. NEWCTBYIOT BHEIIHWE CHIIBI, HO OHH SIBJISIOTCS
JTUCCHIIATUBHBIMHU

5. He 1eliCTBYIOT BHEIIHHE CHJIbI

CHJIBI u ux

3 Juck Bpamaetrcsi Bokpyr ocu OQO' ¢ yrioBoi
ckopocThio W. Kak HammpaBieH MOMEHT UMITyIIbca
JucKa oTHocuTenbHO ocu OO'?

1. mo xacaTenbHOU K JUCKY

2. mo paauycy aucka ot ocu OO’

3. mo paauycy aucka k ocu OO’

4. B HampaBJIeHUH W

5. HampaBJIEHUSI HE UMEET

6. B HaIIpPaBJICHUU IPOTUBOIIOJIOKHOM W
7. IpaBWIbHBII OTBET HE MPHUBEIEH

JluHaMuka TBEpIIOTO Tena

1 ITpn kakux ycIOBHSX MOXET Ae(OpMUPOBATHCS
abcomoTHO TBEpHOE TEeno?

1. mpu 1eHCTBUM BHEIIHUX CHUJT

2. IpYU IEHCTBUU BHYTPEHHUX CHUII

3. HU IPU KAKHUX YCJTOBHUAX

4. npu NeHiCTBUU BHEIIHNX M BHYTPECHHUX CHJI

2 CKOJIbKO MOMEHTOB MHEPLUH MOXET HMETh
JIaHHOE Te0?

1. oquH

2. Tpu

3. CKOJIBKO Yro/HO

4. 3T0 3aBUCHUT OT KOHKPETHOTO Tela
5. IpaBUIIbHBIN OTBET HE NMPUBEJICH

3 Ykaxure MpaBUIBHOE MIPOIOIDKEHHE
YTBEPXK/ICHHS: MOMEHTOM HWHEPUUU OO0JaatoT
Tela TOJbBKO...

1. Bpammaromuecs BOKPYT OCH BpaIleHHUs

2. TEOMETPHUYECKH MPABHIBHON (POPMBI

3. KaK BpamawIuecsi BOKPYr OCH BpPallleHHsI U TaK
1 HENOJABHKHbIE

4. HaXofsIIHeCs B IOKOE

5. IpaBUIILHOE TPOJIOJDKCHHE HE MPUBEICHO
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Konebanus

1 OCHOBHBIM TIPU3HAKOM KoJIe0aTeTbHOTO

JOBWXCHUA ABIACTCA:

1. HanMuKe TMHENHOMN 3aBUCUMOCTU MEXY CKOPOCTBIO
1 KOOPAMHATOM NBHKYIIENCS TOUKH

2. IOBTOPSIeMOCTH BO BpeMeHH!

3. Hamuuue MAaKCHUMAaJbHOTO ¥  MUHHMMAJIbHOTO
3HAQUE€HUH KOOPJIUHATBI, CKOPOCTH M  YCKOPEHHUS
JIBIDKYILEHCS] TOUKH

4. He3aBUCHMOCTb OT BO3/ECHCTBHSI BHEIIHEH CUJIBI

5. OTCYTCTBHE CHJIBI TPEHUS

HEOOXOIUMEBIE
CBOOOIHBIX

2 Vkaxxure
CYIIECTBOBAHUS
KosjeOaHHi.

yCIIOBUSA
TapMOHHUYECKUX

1. B HayaJbHBIH MOMEHT BpEMEHHM KOOpJHMHATa
KOJICOIIOMIEHCS. TOYKM NOJDKHA OBITh paBHA HYJIO, a
CKOPOCTh MaKCHMaJIbHa

2. CHJIa CONMPOTUBJIEHUS JIBHKEHUIO TOYKH JOJIKHA
OBITH paBHA HYJII0

3. monHAs MEXaHWYEeCKas OSHEpPrus TOYKH JIOJDKHA
M3MEHSATHCS 110 3aKOHY CHHYCa MJIM KOCHHYCa
4. BO3BpallalOIasl  CHWJIA  JOJIKHA
NPONOPUHOHAIbHA CMEIEHUI0 TOYKH

5. IpUJIOKEHHas CHUJIa JIOJKHA MEHSTHCS 110 3aKOHY
CHHYCa WM KOCHHYyca

ObLITH

3 B  kakux
KoJeOaHMi?

eAMHUIAX  u3Mepsiercs  (asa

1. pan
2. pan/c
3.¢

4. 1/c

5. pan/c?

4 [epromom xomebaHwMit Ha3EIBAETCA ...

1. HauMEHBIITUH
KOJIe0aTENHLHOIO IBHYKEHUS
2. IPOMEXYTOK BPEMEHHU MEXTy IBYMsI KOJICOAHSIMH
3. NOpPOMEXYTOK BpPEMEHH, MO HCTEYEHHH KOTOPOIo
MTOBTOPSIFOTCSI 3HAUSHUS

BCeX (UBMYECKUX BEJIUYUH,
KOJIE0ATENBHOE IBMIKEHHE
4. MPOMEKYTOK BPEMEHH B OJIHY CEKYHY
5. npaBUJIbHBII OTBET He NMPUBEIECH

TIPOMEXKYTOK BpPEMEHH

XapaKTepPU3YIOLIUX

5 ®daza 3a BpeMs OJHOTO TOJIHOTO KojeOaHUs
U3MEHSIETCS Ha ...

1. ¢aza 3a BpeMs OJHOTO MOJHOrO KOJeOaHHS HE
W3MEHUTCS

2.3n/2

3.z

4.1 /2

5.2n

6. IpaBWIbHBII OTBET HE IPUBEIEH

6 HauanpHas ¢a3a rapMoHHYECKHAX KoJeOaHMA
MaTepHalibHOW TOUKHU ONpPEICIIsCT. .

1. ammmuTYRy KonebaHuit

2. OTKJIOHEHHE TOYKH OT TOJIO’KeHHs PABHOBeCHS B
HAYaJbHbI/i MOMEHT BpeMeHH!

3. mepuo ¥ 9acTOTy KoJieOaHui

4. MaKCHMaJbHYIO CKOPOCTh HPOXOXKACHUS TOUYKOI
TOJIOKEHUS PABHOBECHS

5. NOJIHBIN 3a11aCc MEXaHUYECKON 3HEPTUU TOUKU

6. IpaBUJILHBIA OTBET HE IPUBENICH

Bomnsr

1 MexaHH4eCKOM BOJHOM HA3LIBACTCH ...

1. mpomecc, B KOTOPOM KOJICONIOIIASICSL BEITMYMHA
U3MEHSIETCS 110 3aKOHY CHHYyCa

2. mpouecc,  XapaKTepHU3YIOIIMHCS
CTENEHBI0 NEPUOAUYHOCTH

HEKOTOpOil
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Bepcus noxymenra - 1 cTp. 12

IlepBblii 3x3eMILIIP

KOITIA Ne

3. mpomecc, B KOTOPOM MaTepHaibHas TOdYKa
COBEpIIAET IEPEMEHHOE [BIKCHHE OT IIOJOKCHHS
PaBHOBECHSI B TY HIIH APYTYIO CTOPOHY

4. mpomecc, B KOTOPOM KOJEONIOMIAsACS BEJMYMHA
M3MEHSIETCS 110 3aKOHY KOCHHYCa

5. mpaBUJIbHBIH OTBET He MPUBeIeH

2 OT 4yero 3aBUCUT aMIUIMTya CTOsTYCH BOJIHEI?

1. oT BpeMeHH U (a3bl

2. aMIUTUTYy/a CTOSTYEH BOJHEI - BEIMYMHA TOCTOSIHHAS
3. TOIBKO OT CBOICTB cpefsl, B KOTOPOH IOJIydeHa
CTOs4ast BOJHA

4. 0T KOOPAMHATBI paccMaTpPUBaeMOif TOUKH

5. IpaBWIBHBIA OTBET HE NPUBEJCH

3 Hy‘IHO CTSMH  CTOSYEH BOJHBI  HA3BIBAIOTCS

TOYKH, B KOTOPBIX ...

1. ammmuTyna KoneGaHui IOCTOSTHHA

2. aMILIMTYJA KoJIe0aHUil MaKCHMAJIbHA

3. ammmuTyna KojaeOaHuid He BO3pacTaeT

4. ammumTyga kojcOaHM MUHHMaNbHA WM paBHA
HYJIO

. aMIUTUTY/a KojeOaHui He YMEHBIIACTCS

. IPaBWJIbHBII OTBET HE MPUBEICH

4 ITpu nepexozne uepes y3en crosyeld BOJHBI (haza
KoJIe0aHUs ...

. TUTABHO U3MCHSICTCS Ha TT
. CKAYK00OPa3HO U3MEHSETCS Ha Tt /2
. HE U3MCHSCTCS

CKaYK000pa3HO U3MEHSIETCS Ha T
. IIIABHO U3MEHsETCS Ha T /2

. IPaBUJIbHBINA OTBET HE MPHUBEICH

5 IlomoxxeHue Y3J0B B CTOSTYCH BOJIHE C TEUCHUCM
BPCMCHHU ...

. UI3MEHSETCS B HAPABJIECHUH X0/1a IPSIMON BOJIHBI

. I3BMEHAETCS 10 3aKOHY CHHYCa

. UI3MEHSIETCS B HalIPaBJICHUH X0/1a O0OpaTHOW BOJHEI
. UIBMEHAETCS 0 3aKOHY KOCUHYCa

5. npaBUJIbHBII OTBET He NMPUBEICH

-PUJ[\JHO\UI:IAUJI\)HO\M

6 B ypaBHeHMH IITOCKOH OeryIiei BOTHBI
y = Aesin(w(t - X/v)) BelnMYMHA X O3HAYAET ...

1. paccTosiHME, HA KOTOPOE PACIPOCTPAHIETCS BOJTHA 32
OJIH TIepHO]
2. cMmelleHue KONeONIomeNcss TOYKH OT TIOJIOXKEHUS
paBHOBECHS] B MOMEHT

BpeMEHHU t
3. paccrosiHMe OT HCTOYHHKA KoJebdaHmii
paccMaTpuBaeMoil TOYKH
4. moboe paccTosiHuE
5. IpaBWIBHBIA OTBET HE NPUBEJCH

ao

7 ITpn ymeHbImeHny neprona KkoaeOanuit
WCTOYHMKA BOJIHBI B 2 pa3a JUIMHA BOJIHHI ...

1. yBennuuBaercs B 4 pasza
2. ymeHbluaeTcs B 4 pasza
3. He u3MeHseTcs

4. ymeHnb11aeTcs B 2 pa3a
5. ymensiaercs B 4 paza

ba3a BOoIpocoB AJisl OLIEHKH CPEIHETO YPOBHS

Ne
W ®dopmynupoBka Bompoca Bapuants! oTBeTOB
JleiicTBus ¢ BEKTOpaMHu
1 Belpasure ckamspHoe mnpowusBeneHue JByx | C=AxBx+AyBy+AzBz
BekTopoB [A,B]= C uepe3 ux npoekuum.
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IlepBblii 3x3eMILIIP KOITIA Ne

Ian Bexrop a = i-j-K.

Haiinute ckansipHoe npou3BEAEHUE BEKTOPA a U
NPOCGKIMK BEKTOpa a Ha KOOPAMHATHYIO
IUIOCKOCTb XZ.

Han Bekrop a = (1;-1;-1).

Haiinure ckaispHOE MPOM3BEACHHE BEKTOPA a U
OpPOCKIIMM BEKTOpAa a Ha KOOPAHHATHYIO
MIIOCKOCTh YZ.

Kunemaruka mo CTYNATCJIbHOT'O JABUKCHUSA

Karep, nBurasce BHU3 1O peke, 000rHAI IJIOT B
nyHkte A. Uepe3 Tt = 60 MHH mocjie 3TOro OH
MIOBEPHYNT OOpaTHO M 3aTeM BCTPETHII IIOT Ha
paccrosiaun | = 6,0 kM HIDke myHKTa A. Haiitu
CKOpOCTh TCUEHHS, €CIM NpU IBIKCHUH B
000MX HampaBICHUSIX MOTOp Karepa paboTan
OJIMHAKOBO.

3 KM/4

Kopabnp gBikeTCs 1Mo SKBaTopy Ha BOCTOK CO
ckopocthio VO = 30 xm/4. C 1oro-BoCTOKa IO
yoioM ¢ = 60° Kk 5KBaTOpy JyeT BETep CO
CKopocThIO V = 15 km/4. HaliTu ckopocTs V'
BETPa OTHOCHUTEIILHO KOPAOJIs M Yroi ¢' MEXITy
JKBaTOPOM U HAIPAaBJICHUEM BETPa B CHCTEME
oTcueTa, CBA3aHHOU ¢ KopalieM.

40 km/u; 19°

JIBa muIOBLIa JOJDKHBI MONACTh M3 TOYKM A Ha
OJTHOM Gepery pexu B IpSIMO
MPOTHBOTIONIOXKHYIO TOUKY B Ha apyrom Gepery.
JUJ1s1 3TOTO OZTMH M3 HUX PEIINII NEPEIUIBITh PEKY
no mnpsmoid AB, npyrod xe — Bce Bpems
JIepKaTh Kypc TEpIeHIUKYISIPHO K TEYCHHIO, a
paccTosiHHE, Ha KOTOPOE €ro CHECeT, NpOMTH
MEIIKOM 10 Gepery co ckopocThio U. ITpu kakom
3Ha4YE€HUH U 00a IUIOBIa JOCTUTHYT TOYKH B 3a
OJIMHAKOBOE BPEMsI, €CIIM CKOPOCTh TEUEHHS Vo =
2,0 KM/4 M CKOpOCTh K@KAOTO IUIOBLA
OTHOCHUTENBHO BOALI V' = 2,5 km/u?

3 KM/4

.HOZ[Ka ABUKETCA OTHOCHUTCIIBHO BOJbI CO
CKOpPOCTHIO, B n = 2,0 pa3a MeHbIleH CKOPOCTH
TedeHWss peku. [log KakuM ~ yIIIOM K
HAIPaBIICHUIO TEYCHUS JIOIKA OJDKHA JIEePKaTh
KypC, 94TOOBI €e CHECJO TeUCHHEM KaK MOXKHO
MEHbIIIE?

120°

BOnmu3u HEMOABMKHOTO s1/Ipa ypaHa MpoJieTaeT
npoton no Ttpaektopun KLM, L - Touka
MOBOPOTA.

PaBHO 11 Hy/IIO B 3TOM TOUKE:

a) TAaHTeHIMAJILHOE YCKOPEHHE,;

0) HOpMaJIbHOE yCKOpeHue?

Benute HOMEp NpPaBWIBHOTO  COYETAHUS
OTBETOB.

l.na na
2. HET HET
3.1a Her
4. Her Ja

Kopabinb uaer co ckopocThio V MEUMO Maska.
Yaiika neTuT 3a KopalbieMm, oOcTaBasch Ha
OJMHAaKOBOM pAacCTOSHUM OT Hero. B kakoif
CUCTEME OTCUEeTa CKOPOCTh Yailku paBHa V?

B cucreme orcuera, CBA3aHHO C ...

1. kopabiem

2. MasiKOM

3. yaiikoi

4. Takas CHCTeMa OTCYeTa He N300pakeHa
5. mpaBWIIBHEINA OTBET HE TPUBENICH
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IlepBblii 3x3eMILIIP KOITIA Ne

Kunemaruka BpamaTeJIbHOI0 IBMXXCHUA

Koneco Bpamaercs BOKpYr HENOIBMXXKHOM OCH
TaKk, YTO YTOoJd ( €ro MOBOPOTa 3aBHCHT OT
BpeMeHH Kak @ = at?, rje a = 0,20 pan/c?. Haiitu
MOJIHOE YCKOPEHUE W TOYKH A Ha 00o0je Kojieca
B MOMEHT t = 2,5 C, eclli JIMHEHHasl CKOpPOCTh
TOYKH A B 3TOT MOMeHT vV = 0,65 m/c.

0,7 m/c?

CHapsin BbUIETENI CO CKOpocThlo v = 320 wm/c,
clenaB BHYTpH cTBojda n = 2,0 oboporta. Jlmuna
ctBona | = 2,0 m. Cuuras JIBIKCHHE CHapsia B
CTBOJIC PAaBHOYCKOPEHHBIM, HAWTH €r0 YITIOBYIO
CKOPOCTh BpAIICHUS BOKPYT OCH B MOMEHT
BBIIIETA.

2009 pan/c

Maremarniecknit MasITHUK COBEpIIIaeT
KOJIeOaHHs OTHOCHTEJIFHO TOYKH MO/IBECa.
OminyHbl UM OT HyAsS B KpalHEeH Touke
TPAaeKTOPUH MasTHHUKA!

a) HOpMaJIbHOE YCKOPEHHUE;

0) TaHTeHLIMATBLHOE YCKOpeHue?

BBeniure  HOMep  BBIOPaHHOTO  COYETAHUS
OTBETOB.

l.ma Her
2. HET HET
3.1a HeT
4. HeT fa

Marematunueckuit MasiITHUK COBEpIIAET
KoJieOaHMs OTHOCHTENILHO TOYKH moaBeca. Kak
W3MEHSIOTCS IPU NOAbEME MasiTHUKA:

a) MOIYITb TAHTCHIIMAIEHOTO YCKOPCHHUS;

0) MOy HOPMAIIEHOTO YCKOPEHUS?

BBemure HOMep  BBHIOPaHHOTO  COYETAHUS
OTBETOB.

1. yBennuuBaercs YBEIIMYUBACTCS

2. yMeHbIIaeTCs YMEHBILAETCS
3. yBeIn4uBaeTcs YMeHblIaeTcs
4. yMeHbIIaeTCS YBEIMYUBACTCS

5. IpaBWIBHBIA OTBET HE NPUBEACH

TBepaoe TeNO HAYMHAET BPALIAThCS BOKPYT
HETOJIBIXKHOM OCH C YIVIOBBIM YCKOpEHHEM 3 =
at, tne a = 2,0*102 pan/c®. Uepes CKOIbKO
BPEMEHH TIOCJ€ Hayajga BpAIICHHS BEKTOP
MOJIHOTO YCKOPEHUS MPOU3BOJBHON TOUKH Tea
OyzeT cocTaBisaTh yroa o = 60° ¢ ee BEKTOpOM
CKOpPOCTH?

Tc

JuHaMmuka MarepuagbHOU TOUKU

B paBHOMEpHO ABMXKYIIEMCS BaroHe OpoOCHIIN
Ms4 B HEPEIHIOI CTeHKY BaroHa. OJMHAKOBBI
JIM B CHCTEMax OTCYETa, CBI3aHHBIX C BATOHOM U
3eMieii:

a) UMITYJIbCHI CHJIBI PEAKIUH, JeHCTBYIONEeH Ha
MSI9 CO CTOPOHBI CTEHKH;

0) 3HaYCHHS pabOT PTOU CHITBI?

BBeaute HOMEp TOIXOASAIIEr0  COYETAHMS
OTBETOB.

1. na aa
2. HET HET
3. 1a HET

4. Her Ia

BHyTpu CHapsiZia yKperieH rpy3 Ha npy»KHHe.
Kak nedopmupoBana mpyxuHa:

a) PY BEPTHKAJIBHOM MOJJbEME CHAPSI/I,;

0) mpH cITyCKe CHapsia B TOM XKe TTOJIOKEHUHU?
CompoTuBieHre BO3AyXa IPpU  JIBUKEHHUHU
CYIIECTBEHHO

I'py3 He xonebnercs.

BBeaute HOMEp TOIXOASAIIEr0  COYETAHHUS
OTBETOB.

.CKata  C©KaTa
. pacTsHyTa pacTSIHyTa
.cKata  pacTSIHyTa
4. pacTsiHyTa CXKara

W N~
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IlepBblii 3x3eMILIIP KOITIA Ne

Kocmugeckuit kopabimp IMOCiie  BBIKITIOUEHUS
paKeTHBIX JBHTATENCH ABIKETCS BEPTUKAIBLHO
BBEpX, JlocTUraeT BEpXHEl TOUKH TPaeKTOpUU U
3aTeM JIBUXKETCS] BHU3.

Ha xakoM yuacTke 3TOH  TpaeKTOpUU Ccuia
JIaBICHMsI KOCMOHAaBTa Ha Kpeclo HMeeT
MaKcUMaJbHOE 3HaYeHue?

ComnpoTuBICHHEM BO3/IyXa IPEeHEOPeUb.

1. mpu IBUKEHUM BBEPX

2. BO BpeMsl Bcero Iojera cuja AaBJIeHHMs] PaBHA
HYJIIO

3. Ipu IBUXKEHUU BHU3

4. BO BpeMs BCEro IojeTra Cuia AaBICHUS OJUHAKOBA U
HE paBHaA HYIIO

5. B BepXHel TOUKU TPaeKTOpUHU

6. IpaBUJIBbHBIN OTBET HE MPUBEEH

HeOonbloe Teno mycTHIM CHH3Yy BBEpX IO
HaKJIOHHOHM IJIOCKOCTH, COCTAaBISIOLIEH yros o
= 15° ¢ ropmzontom. Haiftn kordpdunmeHT
TPEHHs, €CIIM BpeMsl MOABEMA Tella OKa3aIoch B
n = 2,0 pa3a MEHbLIE BPEMEHU CIIYCKa.

0,16

Camorner nemaeT «MepTBYIO METIIO» paanyca R
= 500 M c HOCTOAHHOH ckopocTho Vv = 360
kM/4. Haiiti Bec nmetumka Maccel m = 70 kr B
HUKHEH, BEpXHEU U CpeiHEH TOYKax METIIN.

2100 H, 700 H, 1565 H

3aKoH COXpaHEHUS HUMITyJIbCca

Heckonbko Ten OpoIIeHB! OJHOBPEMEHHO IIOA
Ppas3IMYHbIMU YITIaMH K TOPHU30HTY B PA3JIMYHBIX
HaIlmpaBJICHUAX.

CoxpaHseTcst 1 BO BpeMs MOJNETa:

a) UMITYJIbC CUCTEMBI;

0) mpoeKLyst UMITYJIbca CHCTEMBI Ha KaKoe-Inbo
HaIpaBJICHHE.

ComnpoTuBIIeHHEM BO3lyXa IpeHEOpeTHTE.
BBeaute HOMEp TOIXOAAIIErO  COYECTaHUS
OTBETOB.

l.na na
2. HET HET
3.1a HET
4. HeT 1a

Ha o3epe HEemoJBMXHO CTOWT JIOAKA KOPMOH K
Gepery. YenoBek, crosmuii Ha KopMme, Hepeniesn
Ha Hoc Jonaku. Kak M3MeHMIOCh paccTosHUE
MEX[y 4eJIOBEKOM U Oeperom?

Cuioit BA3KOCTH, JEHCTBYIOUIEH Ha JOJIKY,
npeHeOperure.

1. yBesanumiioch

2. yMEHbBIINIOCH

3. He U3MEHUIIOCh

4. OTBET 3aBUCHUT OT COOTHOIIIEHHUS MACC YeJIOBeKa U
JIOAKH

JlBa aBTOMOOWJIS C OJMHAKOBBIMM MaccaMu m
JIBIDKYTCI cO ckopoctsiMu V. u 2V
OTHOCUTENIbHO 3€MJIM B TPOTHBOIOJIOKHBIX
HampaBlieHUIX. UeMy paBeH HMITYJIbC BTOPOTO
aBTOMOOMJISI B CHCTEME OTCUETa, CBSI3SIHHOM C
TIEPBEIM aBTOMOOHIIEM?

1.0

2. mVvV

3.2:mV

4.3*mV

5. 4smV

6. IpaBWJIbHBII OTBET HE MIPHUBENIEH

CHapsi[, NyLEHHBIH BEPTUKAJIbHO BBEpPX, Ha
B3JIETE pa30pBajics Ha JBa OCKoJKa. Bo3moxHO
T, 9TOOBI CKOPOCTH 000X OCKOJIKOB B MOMEHT
pa3pbiBa OBUIH HAIIPABIICHEL:

a) BIIOJIb IPSIMOM, OTJIMYHON OT BEPTHUKAJIH;

0) BepTUKAJIBHO BBEPX?
BBeaure HOMEp IOAXOAAIIETO  COYETAHUS
OTBETOB.

1.71a 1a
2. HET HET
3.1a HeT
4.HeT Ja

Yactuma ~ coBepuiia  IepeMELIEHHE 110
HEKOTOPO# TPaeKTOpUH B IUIOCKOCTH Xy U3
TOYKHM | ¢ paguyc-BEeKTOPOM r1 =i+ 2j B TOUKY 2
¢ pamuyc-BekTopoM 12 = 2i—3j. Ilpu 3tom Ha
Hee JIeHCTBOBAIM HEKOTOpPBIE CWJIBI, OJlHAa U3
kotopeix F = 3i + 4j. Haiitu paborty, KoTopyio

-17 Ik
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IlepBblii 3x3eMILIIP KOITIA Ne

| cosepmmia cuna F. 3nech rg, o u F— B CU.

Pabora u sHEpTUsL

Jlyna nBIKeTCS BOKPYr 3eMIIM IO KpPYTOBO
opbure. OTaMyHBI 7ML OT HYIA TOCIe
HPOXOKIACHUS TIOJIOBUHBI ITYTH:

a) U3MEHEHUE UMITYIIbCA;

0) paboTa CHIIBI TATOTCHUS?

BBeaute HOMEp TOIXOASAIIEr0  COYETAHHUS
OTBETOB.

1. na Ia
2. HET HET
3. 1a HeT

4. Het Ia

[epBoHayanbHO TTOKOUBILASICS YacTHLa,
Haxo[sICh oA JieicTBHEM CHIIBI
F=1lex+2ey+3e; (H), mepemecTunach M3 TOYKH
(2, 4, 6) (m) B Touky (3, 6, 9) (m). Haiitm
KAHETHYECKYI0 dSHepruro T  dYacTulpl B
KOHEYHOHU TOUKE.

14 Ix

lopusoHTanmpHO JeTsAmas Mydas NpoOuBaeT
OpyCOK, JeKaInil Ha TIIaJKOH TOPH30HTAIFHON
m10cKOCTH. COXpaHsIOTCS JI B CUCTEME "TIyJsi-
Opycok":

a) UMITYJIBC;

0) MexaHHW4ecKasi SHeprus?

BBenure HOMeEp MOIXOJSINEr0  COYETAHMA
OTBETOB.

1. ma Ia
2. HEeT HET
3.1a HeT
4. Het na

B kakom U3 mpUMepoB MeXaHWYecCKas dHEepPrHs
TE HE U3MEHSIETC?

1. DoJEeKTpOH pasrOHSAETCS DIEKTPUUYECKUM  TOJEM
KOHJEHcaTopa

2. rpaHaTa pa3pbIBacTCs Ha OCKOJIKH

3. miap, JE€TEeBUINI TOPU30HTAIBHO, ONAJAET B TEIEKKY
C MIECKOM,  HaxOJSLIYIOCS Ha IVIaJIKOM TOpU30HTAIbHON
MMOBEPXHOCTH

4. wapukK, NOABeUIEHHbIH HAa HUTH, €OC]Ie
BbIB€/ICHUS u3 MOJI0KEH U S paBHOBecust
BO3BpallaeTcs Ha3aj

5. IpaBUJIbHBIN OTBET HE NMPUBEJICH

[ToTeHnMaIbHAS SHEPTHS YACTHIIBI B HEKOTOPOM
CHUJIOBOM TIOJIE OMNPEACSCTCS BbIPAKCHHEM
U=1,00x+2,00y%+3,00z% (U B I, KOOpAUHATHI
B M). Haiitu paboTy A, coBepimaemyro Hap
YaCTHIIEH CHIaMU TIOJIS [IPU [IEPEX0/ie U3 TOUKU
¢ xkoopamHaramu (1,00; 1,00; 1,00) B Touky c
koopamHatamu (2,00; 2,00; 2,00).

-28 Ik

MomenT HMMITYJIbCA

[lapuk Maccel m mnagaer 0e3 HadaJIbHOMN
CKOpPOCTH C BBICOTBI h HajJ MHOBEPXHOCTHIO
3emmu. Haiitu Moxmynb mHpupallieHHs BEKTOpa
MOMEHTA MMITyNbCa LIApUKa 3a BpeMsl MajeHus
— OTHOCHUTENBHO TOYkKH O CHCTEMBI OTCYETa,
JIBUXKYILEICS TIOCTYyNATENbHO CO CKOPOCTBIO V B
TOPU30HTATFHOM HampaBleHHH. B MoOMeHT
Hayaga majeHuss Touka O coBmagama C
mapukoM.  ComnpoTuBIeHHE  BO3OyXa  HE
YUHUTHIBATb.

hmv

TOHKMI OIHOPOJHBIA CTEpKeHb IIMHOW =50
cM u Maccoil m=400 r Bpamaercs C yIIOBBIM
YCKOpEHHEM =3 pan/c? okoso ocCH,

0,052 Hm
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IlepBblii 3x3eMILIIP

KOITIA Ne

TIPOXOAIICH MePIICHANKYIAPHO CTEPIKHIO depes
ero cepenuHy. OrmpenenuTs  BpaIIAIONIHA
MOMEHT M.

Ha ropusoHTanbHyl0 0Ch HaCakK€Hbl MaXOBUK U
Jerkuil wkuB paguycomM R=5 cM. Ha mxus
HaMOTaH IIHYp, K KOTOPOMY MpHBS3aH Ipy3
Maccoit m=0,4 kr. Omyckasich paBHOYCKOPEHHO,
rpy3 mpoien nyth s=1,8 M 3a Bpems t=3 c.
OnpenenuTts MOMEHT HHEpUUH J MaxoBHKA.
Maccy mKuBa cUuTaTh MPEHEOPEKUMO MAJIOM.

0,0235 kr m?

Junamuka TBEpOTO TENA

Kakoii(ue)
MIpaBUJIbHBIMU?
MoOMEHT MHEPLUH OTHOPOAHOTO TEJa 3aBUCHT. ..

oTBeT(bl) BBI CUHTaeTe

1. oT MOMEHTa MPWIOKEHHBIX K TEIy CHI
3aJaHHOU OCH

2. ot BbIOOpa OcH

3. ot dpopmbl Tea

4. oT Macchbl TeJIa

5. OT YIJIOBOTO YCKOPEHUS

npu

Kamnst xunxoctu K, Haxopsmiasics Ha cepeanHe
npoBosioku  AB, (cM. pwuc.) paBHOMEPHO
pacrekJiach 1O IPOBOJIOKE.

Kak n3sMeHnIncs MOMEHTEI HWHEPIUUU KUIKOCTHU
oTHOCcUTENbHO oceit OX n OY?

Baeaute HOMep BBIOpPaHHOTO OTBETA.

. YBCIIMYMBACTCA, YBCINYNBACTCIA

. YMCHBIIACTCsA, YMCHBINACTCA

. YBCIIMYMBACTCA, YMCHbIIACTCA

. HC UIBMCHACTCA, YBCIMYUBACTCA

. YMCHBIIACTCsA, HE UBMCHICTCIA

. HC UIBMCHACTCA, YMCHBIIACTCSA

7. YBCJIHYMBACTCH, HE USMCHACTCHA

AN DN AW =

Kak m3MeHWTCS MOMEHT HWHEPUUH CBHHIIOBOTO
OUINHApPA OTHOCHUTENBHO €ro0  OCH, €CIH
OWIHHAP CIUTFOIIUTH B JUCK?

1. yBesmuuTes

2. yMEHBLIUTCS

3. HE UBMEHUTCS

4. naHHBIX JUIA OTBETA HE XBAaTaeT

Onpenenuts MOMeHT wHepimu J MarepuanbrOi | 0,012 Kr M2
TOYKH Macco m=0,3 Kr OTHOCHUTEIHLHO OCH,
oTCTOsIIEeH OT TOUKH Ha =20 cM.
Ompenenut, MOMEHT wuHepuuu J  ToHKOTO | 0,004 Kr M2
OTHOPOJIHOTO CTEepXKHS JnuHOW 1=60 cm wu
maccoi m=100 T©  OTHOCHTEIBHO  OCH,
MEePICHINKYISIPHOH €My W TPOXOIAlIe uepes
TOYKY CTEpXKHs, yrnaleHHyro Ha a=20 cMm or
OJTHOTO M3 €T0 KOHIIOB.

Konebanms

I'py3, moABeIICHHBI HA TIPYKUHE, B COCTOSHHH
MOKOS B OTCYTCTBHH KOJICOAHWIA pacTATHBaeT e
Ha X = 10 cM. CumTas, 4To B Ha9aILHBII MOMEHT
CKOpOCTh paBHa HYJIO, a CMELIEHHEe - 5 cM,
ONpE/eNINTE YPAaBHEHUE 3aBUCHUMOCTU CKOPOCTH
KoJIcOaHMI OT BPEMCHH.

1. v =cos 10t (m/c)

. v=sin 10t (M/c)

.v=0.5sin (10t — 3,14) (m/c)
.v=20.5 cos 10t (m/c)

. IPaBWJIBHBINA OTBET HE TIPUBEIICH

bW

HO‘IGMY nepuon KOJIEOAHHMI MaTeMaTHYECKOTO
MasgTHUKA TIpU MaJbIX YyIjaX OTKJIOHCHUSA HE
3aBHCHUT OT MacChl MasiTHHUKA?

1. IOTOMY, 4YTO MaTeMaTUYeCKHH MAasTHHK SBIISICTCS

MarepuaibHON TOYKOH, TO/IBEIIEHHOU
HEpacTSKUMON U HEBECOMOI HUTH

Ha

2. TOTOMY, YTO CHJa, BO3Bpamlaromas MasTHUK B

II0JIOKEHUE PABHOBECHUS  SIBIISIETCS] KBA3UYIPYTOil

3. moToMy, YTO B JAAaHHOM cCJIy4Yae KBa3HyNpyras

CHJIA MMPOMOPIMOHAJIBHA Macce

4. IMOTOMY, 4YTO CWJId, BO3Bpallaromiasd MasiTHUK B
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TIOJIOKEHUE PABHOBECHS
TJI€ @ - YTOJI OTKIOHEHHSA
5. IpaBWIBHBIA OTBET HE IPUBEJCH

MIPOMOPIIMOHAJBHA Sin {a},

3 MaremaTnueckuii  MasTHHK 3aKpeIUIeH Ha | 1. MasTHUK OTHOCHTEIBHO IOCKH OyIeT B IIOKOE, T.K.
BEPTHKaJIbHOW  MacCUBHOM  Jmocke. Jlocka | OH HAXOOUTCS B COCTOSIHUM HEBECOMOCTH
Ha4YMHAeT CBOOOIHO IMajiaTh B TOT MOMEHT, KOTAa | 2. MasTHUK 3afiMeT KpaiiHee BepXHee IOJIOXKEHUE, T.K.
MasTHHK  HPOXOIHMT  dYepe3 TIOJIOKEHUE | JOCKA ABMIKETCS BHH3, @ MASTHUK HEBECOM
paBHOBeECHSL. 3. MasTHUK NPHUMET TOPHU30HTAIBHOE IOJOKECHUE, T.K.
Kak Oymer nBurarbCsi MasTHHK OTHOCHTENIBHO | KMHETHYECKas SHEPrusl NEepeHzIeT B MOTCHIUAIbHYIO
nocku? 4. MagTHUK OyIeT BpPalIaThCsAd MO OKPY:KHOCTH, T.K.
HAXOMTCS B HEBECOMOCTH
MasTHUK OyZIeT IIPOIOIDKATh KOJIeOaHHsI
NPaBWIILHBIN OTBET HE MPUBEICH
4 [eprogom koeOaHuil Ha3bIBACTCH ... MasITHUK OyZeT B HEyCTOHYHBOM PaBHOBECHH

v (I)I/ISI/I‘IGCKOI‘O MasTHHKa TOYKY HOJABCCa
COBMCECTHJIM C ICHTPOM MacCC.

5.

6.

1.

2. xoneOaHus MasTHUKA OyIyT OBICTPO 3aTyXaTh
3. MasTHHK OyIeT B YCTOWYMBOM PaBHOBECHU

4.

Kak Oymer Bectu ceOs Takoil (u3HUICCKHiA KoJIcOaHus MasiTHUKA oynyt CTpOro
MasiTHUK? rapMOHUYECKUMHU
5. Takylo CHTYallHI0 HEBO3MOXKHO OCYILECTBUTh
6. MpaBUJIbHBIH OTBET He PUBeIEH
5 Omnpezenure MUKIAYECKYIO YacTOTy CBOOOMHBIX | sqrt(4/3)
BEPTHKAJBHBIX KOJEOAaHWIl TIpy3a, HMEIOIEro
Maccy m =1 Kr, eciii K03 (QUIHMEHTBI YIPYroCcTH
npyxuH k =2 H/m.
OrTBet pavite B cucteme CHU.
Bomnnsl
1 3ByKoBbIe KoneOaHums, uMeromue gactory v=0,5 | 350 m/c
k' u aMILTUTYLY A=0,25 MM,
pacIpocTpaHstoTcss B ympyroi cpene. [lnmmna
BomHBl A=70 cm. Haiitu: ckopocth Vv
pacIpocTpaHeHHs: BOJIH
2 [Tnockas 3BykoBast BoiHa uMeet nepuog T=3 mc, | -0,1 mm
amuntyny A=0,2 MM ® JUIMHY BOJIHBI A=1,2 M.
Jnst Todek cpenpl, YAaJEHHBIX OT MCTOYHMKA
KoNeOaHWii Ha pacCTOSIHWE X=2 M, HaWTH:
cMenieHne &(X, t) B MOMEHT t=7 Mc
3 Ilpu kakoii pasHoctd ¢a3 (u3 mepeuncieHusix | 1. pi/d
HIDKE) B pe3y/bTare CIOXKEHHS ABYX B3auMHO | 2. Pi/2
MepHeHANKYIISAPHBIX KoJebauuit ¢ oguHakoBeiMu | 3. pif3
YaCcTOTaMH IOJTy4aeTcs INHEeHHoe Koinebanue? 4. \pi

5. IpaBWIBHBIA OTBET HE NPUBEJCH

4 3ByKoBasi BOJIHA NPOXOAWT uepe3 armocdepy u
BCTpeUaeT Ha CBOeM IIyTH obmacte Ooree
XOJIOAHOTO Bo3Ayxa. Kakoe U3 mepedncieHHbIX

1. BostHa 04YeHB OBICTPO 3aTyXHET
2. BOJIHA YACTUYHO OTPA3UTCS ¢ U3MeHeHHeM (a3bl
3. BOJIHA YaCTHYHO OTPa3HTCs Oe3 n3MeHeHHs (a3bl

SBJICHUH MOXET IIPOM30MTH Ha TpaHule | 4. BOJHA M3MEHHUT CBOIO YaCTOTY
obmacreit? 5. BOJIHA TIPOWJET "yepe3 3Ty 00acTh 6e3 OTpakeHus
6. IPaBWJILHBIN OTBET HE MIPUBEICH
5 HaGmomarens, Haxomsmmiics Ha Oepery osepa, | 2

YCTaHOBWJI, UTO TIEpHO]] KOjeOaHU 4aCcTHIL BOJIBI
paBeH | ¢, a paccTosHHE MEXIYy CMEXKHBIMHU
IpeOHSIMH BOJH 2 M.

Onpenenure CKOPOCTb PAaCHpPOCTPAHEHUST ITHUX
BOJIH.

Ortsert paiite B cucreme CIH.
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baza KOHTPOJIbHBIX SaﬂaHI/Iﬁ JJIs1 OOCHKHW BBICOKOT'O YPOBHSA

®dopmynupoBKa BoIpoca

BapuanTsl 0TBETOB

Kunemaruka mo CTYyHaTCJIbHOTO NBMKCHUS

Touka JBMXKETCA, 3aMEUISISICh, IO MPSIMOW ¢
YCKOpEHHEM, MOIYIb KOTOPOTO 3aBHUCHT OT €€
CKOPOCTH V II0 3aKOHy w = a*sqrt(v), rme a —
MOJIOKUTENIbHAS  MOCTOSIHHASA. B HavaabHBIHA
MOMEHT CKOPOCTh TOYKM paBHa Vo. Kakod myTh
OHa MPOUJET 10 OCTAHOBKHU?

2*sqrt (vo)/a

[ITapuk Hayay namarte C HYJAEBOM HadaabHOU
CKOPOCTBI0 Ha IIAJKYI0 HAKJIOHHYIO IUIOCKOCTB,
COCTaBJIAIOLLYIO YroJl o ¢ ropuzoHToM. Ilponeren
paccrosHue h, OH ympyro oTpaswics OT
miockocTd. Ha kakoM paccTosHUM OT MecTa
naJicHNs IapuK OTPa3HTCs BTOPOi pas?

8h sin(a)

[Tymka u menp HaxonsdTcs Ha OJHOM ypPOBHE Ha
paccrossHun 5,10 kM gpyr ot gpyra. Yepes
CKOJIBKO BPEMEHH CHAps[] C Ha9aJbHON CKOPOCTHIO
240 wM/c [OCTHTHET MeNH B  OTCYTCTBHE
COIPOTHUBIICHHUS BO3LyXa?

25¢

Karep, mBurasce BHH3 IO peke, OOOTHAJN IUIOT B
nyHkte A. UYepe3 | MHH mocie 3TOro, OH
MOBEPHYJA OOpaTHO W 3aTeM BCTPETHJI IUIOT Ha
paccTossHUM 2 KM HWxke myHkTa A. Haiigure
CKOpPOCTh TEUEHUS], €CJIU MPHU JBUKEHUU B 000HX
HamnpaBlIeHUSIX MOTOP Karepa paboTasl OUHAKOBO.
OTBeT JalTe B KM/4.

60 xkm/a

JlBa 1IoBmA MOJDKHBI MOMAcTh M3 TOYKM A Ha
OITHOM Oepery peKd B HPsIMO NPOTHBOMOJIOKHYIO
Touky B Ha apyrom Oepery. [lns storo omuH u3
HUX pelIMl NEeperyiblTh peKy mno npsmoid AB,
JIpyroi e - Bce BpeMs JepXarb Kypc
MEPIEHANKYIIPHO K TEUYEHHIO, a PAacCTOSHHE, Ha
KOTOPOE€ €ro CHECET, MPOUTH MeIIKOM Io Oepery
co ckopocthio U . TIpu kakom 3Hauenun U 06a
TI0BI@a JOCTUTHYT TOYKHU B3a OJUHAKOBOC BpeMH,
€CJIM CKOPOCTh TeYEeHUs] Vv = 1 KM/4 M CKOpPOCTh
Ka)KZI0TO TIOBLI@ OTHOCUTEJIBHO BOABI V' =2 KM/4?
OTBeT faiiTe B KM/4.

1/(2/sqrt(3)-1)

KunemaTtuka BpamareasHOTO TBUKCHHUS

TBepaoe Teno Bpamaercs, 3aMeULIICh, BOKPYT
HETIO/IBIDKHOW OCH C YIJIOBBIM YCKOPEHHEM [ ~
sqrt(m), rae @ — ero yrioBas ckopocTh. HaiTu
CPEIHIOI YIJIOBYKO CKOPOCTH Tela 3a BpeMs, B
TeYEeHHEe KOTOPOro OHO OyleT BpallaThCs, €CIH B
Ha4aJlbHBII MOMEHT €ro yIjioBas CKOpOCTh OblLia
paBHa Mo.

®o/3

Touxa A HaxomuTcst Ha 000Je Kojeca paanyca R =
0,50 M, xoTOpoe KartuTcs O3 CKONBXKCHUS IO
TOPHU30HTAIBLHOMN MMOBEPXHOCTH CO CKOPOCTBIO V =
1,00 m/c. HaiiTu: mOJHBIN HyTh S, MPOXOAWMBIN
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TOYKOM A MeEXOy [ByMs IOCIEI0BaTEIbHBIMU
MOMEHTAMH €€ KacaHWsI TOBEPXHOCTH.

3 JlBa  TBepOBIX  Tela  BPAIIAIOTCS  BOKPYT
HETIOMBIDKHBIX ~ B3aMMHO  NEPIECHIHKYISPHBIX
MEepPECEeKAIOIUXCsT ~ OCed ¢ MOCTOSIHHBIMH
YIJIOBBIMU cKopocTsaMu ®1 = 3,0 pan/c u o2 = 4,0
pan/c. HaiiTu YIJIOBYIHO CKOPOCTh U YIJIOBOE
YCKOPEHHE OJHOTO TeNa OTHOCHTEIBHO IPYroro.

S paa/c, 12 pan/c?

4 TBepaoe Teno Bpamaercs ¢ NOCTOSHHOM YITIOBOM
CKOPOCTBIO Wo = 0,50 pan/c BOKpYT
ropu3oHTansHOH ocn AB. B MmomenT t = 0 ocs AB
Hayald MOBOPAaYMBAaTh BOKPYT BEPTUKAIH C
TIOCTOSIHHBIM  YTJIOBBIM  ycKopeHuem [o = 0,10
pan/c’. HaifTh yIIOBYIO CKOPOCTb M yIIOBOE
YCKOpeHHe Tena yepes t = 3,5 c.

0,6 paa/c, 0,2 pan/c?

5 TBeproe Ten0 Bpamaercs ¢ yraoBOH CKOPOCTBIO
= ati + bt?j, rme a = 0,50 pag/c?, b = 0,060 pan/c?, i
M ] — OpTHI ocell X u y. Haiiti: Moxynu yrinoBoii
CKOPOCTH U YIVIOBOTO YCKOPEHHS B MOMEHT t =
10,0 ¢

7.8 pan/c, 1,3 pan/c?

JuHaMuka MarepuagbHOU TOYKU

1 DcTrakala Ha TEPEeCEUEHUH YIUI[ UMEET pajuyc
kpuBu3HBI R=1000 M. B BepxHel yactu 3cTaKa sl
B JOPOXKHOE TOKPBITHE BMOHTHUPOBAHBI JaTYHKH,
PETUCTpHUpYIOIIUE CHIIy HaBJICHHS Ha 3CTakKamy.
OTMeuaromuii 3Ty cuiry nIpudop MporpagyrpoBaH
B krc (1 xrc=9,81 H). Kakyro cumy naBmenus F
MOKa3bIBacT MPUOOpP B MOMEHT, KOTJIa 110 3CTaKaje
mpoexkKaeT Cco  CKopocThio  v=00,0  &M/4
aBToMoOmIIb Maccel m=1,000 12

972 Kre

2 TopH30HTAIBHO PACIIOIOKEHHBIN TUCK BpaIlaeTCst
BOKpYI  MpoXOoAslleil  uepe3  ero  LEHTP
BepTHKaIbHOU ocH ¢ yactoToil n=10,0 06/muH. Ha
KaKOM pPAacCTOSHMM I OT IEHTpa JUCKa MOXET
yAepKaThCs Jiexalllee Ha JAMCKe HeOOIbIIoe TeJlo,
ecsii koa¢punuent tpenus k=0,2007?

1,8 m

3 Teno maccoit m=5 kr OporieHo noj yrom o=30°
K TOPU30HTY C HadaJIbHOM CKOpOCThIO vo=20 Mm/c.
[IpeneOperast cONpOTHBICHHEM BO3IyXa, HAWTH:
uMmiyiabc cwibl F, nedcTByromedl Ha Teno, 3a
BpEMs €ro IMoJeTa

100H ¢

4 Ormpeenuts cuity F B3aUMHOTO TIPHTSKEHHS JIBYX
COTIPUKACAIOIIMXCS JKEJE3HBIX MApOB JIHAMETPOM
d=20 cM KaIbIi.

1,8 mxH

5 Pagnyc 3emmu B n=3,66 pasza Ooiblie paanmyca
Jlynsr; cpennsist wiotHOCTh 3emun B k=1,66 pasa
6ompmie cpegnelt miuotHocTH JlyHBI. OmnpenenuTsb
YCKOpEHHE CBOOOIHOTO MaJCHAS g1 Ha
noBepxHOcTH JIyHBI, €CIM Ha TOBEPXHOCTH 3eMIIH
YCKOpeHHe CBOOOJHOTO TAaJeHHs g CUHTATh
M3BECTHBIM.

1,61 m/c?

3aKoH COXpaHEeHUs NMITYIbCa

1 MMapuk maccoit m=100 r yman ¢ BeICOTHI h=2,5 M
Ha TOPU3OHTAJIBHYIO TIUTY, Macca KOTOPOH MHOTO

14Hc
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6ol Macchl MIAPHKA, U OTCKOYHII OT HEE BBEPX.
Cunrass ymap aOCONIOTHO YIPYTHM, OIPENCIUTH
HUMITYJbC P, OJYYEHHBIH IJIUTOH.

2 ITerrouka maccel m = 1,00 kr u mmee! 1 = 1,40 M | 3,5 kr*m/c
BUCUT Ha HHTH, Kacasch IOBEPXHOCTH CTOJIa
CBOMM HIDKHUM KOHIOM. [locne mnepexuranus
HUTHA LENo4yka ynana Ha crtoi. HailTu mnonHsId
HMMITYJIbC, KOTOPBIM OHA mepeaalia CTOIY.

3 Yactuna maccst 1,0 1, nurasimasicst co ckopoctbio | (1;2;-4); 4,6 m/c
vi = 3,0i - 2,0j, ucmpiTana abCOMIOTHO HEYMPYyroe
CTOJIKHOBEHME € APYToi YyacTHULEH, Macca KOTOPOU
2,0 r u ckopocTh vz = 4,0j - 6,0k. Haittu ckopocth
oOpazoBaBIleiics 4YacTUIBI — BEKTOP V U €ro
MOAYNb, — €CIH TPOEKIUH BEKTOPOB ViU
V> nausl B cucreme CH.

4 Yactuma | wcmeltana  abcomotHo — ympyroe | 1/3
CTOJIKHOBCHHE C IIOKOHBIICHCS dacTulen 2.
Haiitu oTHOIIEHHE MX MacC, €CIU CTOJKHOBCHHE
1000BOE u YaCTHUIIBI pasneTenuch B

MPOTUBOTIOJIOKHBIX HaIpaBJICHHSX c
OJJMHAKOBBIMH CKOPOCTSIMU
5 [ap, naBuraBmmiics mocTymarensHo, wucobiTan | 0,25

YIPYyro€ COyHapeHHe C APYIUM, MOKOMBIIMMCS,
mapoM Toi ke Macchl. Ilpu coymapeHuun yroiu
MEXIy TpsSMOW, NPOXONAIMICH dUepe3 MEHTPHI
IapoB, W HaNpaBICHHWEM IICPBOHAYAIHHOTO
JBIDKEHUS HAJICTAIOMIETO IIapa OKa3ajcs PaBHBIM
o = 45°. Cuuras mapsl MIAAKUMU, HAWTH OO M|
KAHETHYECKOH DSHEPTrHUHM HaJETAloUIero Iapa,
KOTOpasl Tepenuia B MOTEHIMAIbHYIO DHEPTHIO B
MOMEHT Hauboublei nedopmanuu.

Pabora u sHeprus

1 [Tox neiictBueM mnoctosHHOW cuibl F BaroHetka | 996 JIx
Mponuia mMyTh $=5 M H Tpuodpena CKOpoCcTh V=2
M/c. Onpenenuts padboTy A CHIIBI, €ClIM Macca m
BaroHeTkd paBHa 400 Kr u KOA(QPUIMEHT TpEeHUs
f=0,01.

2 Beruuciute  pabory A, coBepmaemyto mpu | 4,72 kJxk
PaBHOYCKOPEHHOM IoabeMe rpysa maccoid m=100
KT Ha BBICOTY h=4 M 3a Bpems t=2 c.

3 Haiitu pabGoty A momwsema rpysa mo HaxioHHOH | 1,35 k/lxk
TUIOCKOCTH JUIMHOHM 1=2 M, ecim macca m rpysa
paBHa 100 xr, yron HakinoHa ¢=30°, KO3pPHUIHEHT
tpenus f=0,1 u rpy3 OBMKETCS C yCKOpeHHEM a=1
m/c?.

4 Beruucnouts paboty A, coBepiiaemyro Ha mytH | 336 duxk
s=12 M paBHOMEPHO BO3paCTAIOIICH CHIION, €CIn
B Hadase nytu cwia F1=10 H, B xonue nytu F,=46
H.

5 ITon neiictBuem moctosiHHOM cuibl F=400 H, | 6 k/x
HalpaBJIeHHON BEPTHKAJIbHO BBEPX, TPYy3 Maccou
m=20 kr 66uT ogHAT Ha BbIcOoTy h=15 M. Kakyro
paboty A cosepmut cuia F?

MomeHT HMMITYJIbCa
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OpHOpOnHBIA Immap Maccel m © paagmyca R
HAYMHAET CKAaThIBaTbCsl 0€3 CKOJIBKEHHS 110
HaKJIOHHOHM INIOCKOCTH, COCTaBIISIOLIEH yroi a c
TOpU30HTOM. HalTH 3aBUCHUMOCTb OT BPEMEHH
MOMEHTa HMIYJIbCa IIapa OTHOCUTEIHLHO TOYKHU
KacaHHMs B HaYaJIbHBIM MOMEHT.

mRgt*sin(a)

Cuna ¢ xommoHenTami (3, 4, 5) (H) nmpunoxena
Touke C KoopamHatamu (4, 2, 3) (m). Haiitm
MOMEHT CHJIbI N; OTHOCHTENBHO OCH Z.

10 Hm

Yenosek cTOUT Ha ckaMbe JKyKOBCKOTO M JIOBUT
pykoil Msu Maccod m=0,4 kr, JeTAmuHd B
TOPU30HTAIIBHOM HANpaBIEHUH CO CKOPOCTBIO
v=20 w™/c. TpaekTopus MsI4a TIPOXOJUT Ha
paccrosHun 1=0,8 M OT BepTUKIBHOW oOCH
BpalieHus ckambu. C Kakodl yIioBO#l CKOPOCTHIO
(® HayHeT BpamiateCs ckambs JKykoBckoro c
YEJIOBEKOM, IMOMMABIIMM M4, €CIM CyMMAapHbIU
MOMEHT MHepIHM J 4eloBeka M CKaMbH paBeH 6
Kr*M??

1,02 pan/c

Ha kpato ropusoHTa pHON M1aThOopMbl, HMEIOILEH
¢dopmy nmucka pagmycoM R=2 M, CTOHT 4YeIOBEK
Maccoit m;=80 kr. Macca my muar¢popMbl paBHa
240 kr. [Imatpopma MOXKET BpaIIaTbCs BOKPYT
BEPTHKAIBGHON OCH, IPOXOAALICH depe3 ee IIEHTP.
[IpeneOperass TpeHUEM, HaWTH, ¢ KaKOW YIJIOBOM
CKOpPOCTBIO (® OyleT Bpamathcs miathopma, eciiu
9eJIoBeK OyZeT MATH BAOJIb €€ Kpasi CO CKOPOCTHIO
v=2 M/C OTHOCHTEJILHO IIaT(HOpPMBI.

0,4 pan/c

B nenrpe ckampu JKyKOBCKOTO CTOWT UENOBEK H
JEpXKHUT B pyKax CTepXeHb JUIMHOH 1=2,4 M u
Maccoil m=8 Kr, pacHoJIOKEHHBII BEpTUKAJIBHO O
ocH BpamieHus ckameiiku. CkaMbsl ¢ 4YelIOBEKOM
Bpallaercs ¢ 4acToTol ni=1 ¢, C kakoit yactoroi
Nz Oyz#eT Bpamarbcs CKaMbsl C YEJIOBEKOM, €CITH OH
MOBEPHET  CTEP)KEHb B TOPU30HTAIILHOE
nosioxkenue? CyMMapHbBIE MOMEHT uHepuuu J

4eJIOBEKA M CKAMBH PaBeH 6 Kr*m>2,

0,61 1/c

JluHaMuka TBEpIIOTO Tena

Ha maakxo#t ropu30HTanbHONW MOBEPXHOCTH JIEKHUT
OHOPOJHBIN CTEPKeHb Macchl m = 5,0 KT U JJTHHEI |
=90 cm. ITo oHOMY U3 KOHIIOB CTEPIKHS IIPOU3BEITH
yaap B TOPU30HTAILHOM HamnpaBlIeHUH,
MEPICHIUKYIIPHOM K CTEpXKHIO, B pE3yJbTare
KOTOPOTO CTEPXHIO OBUT Tepefan uMmyasc p = 3,0
H*c. Ha#itm cmimy, ¢ KOTOpoW oOnxHa TOJOBHUHA
CTEepIKHA OyIeT eHCTBOBATh HA IPYTYIO B IpoIecce
JIBHOKEHHS.

9H

Ha mnagkodi ropu3oHTaJIbHON TIJIOCKOCTH JI€KaT
HeOonmpIass Imaiida ¥  TOHKAH  OJXHOPOIHBIN
CTep KeHb JITUHEI |, Macca KOTOpOro B 1) pa3 OosbIie
Mmaccel maiiobl. 1laibe coobumimm ckopocTh v — B
TOPH30HTAIILHOM HAIIPABICHUU MEPIICHIUKYISIPHO K
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Bepcus noxymenra - 1 cTp. 23 IlepBblii 3x3eMILIIP

KOITIA Ne

CTEP)KHIO, IIOCIE€ YEro OHa MWCMbITAajda YIpPYyroe
COydapeHue C KOHLOM cTepxHs. Haiitu ckopocTtb
maiiObl W YIJIOBYI0O CKOPOCTH CTEpPXKHS IOCIE
CTOJIKHOBeHHA. lIpu KakoM 3HA4E€HUH 1) CKOPOCTb
111aii0BI IOCJIE CTOJIKHOBEHHS Oy/IeT paBHa HYITIO

Bomuok macest m = 0,50 kr, 0cb KOTOPOTO
HakJIOHeHa 1oJ yriioM 9 = 30° K BepTUKay,
IpeLeccupyeT Moj IeHCTBUEM CHUJIIBI TAXKECTH.
MoOMEHT HHEepLIHHU BOITYKA OTHOCUTEIBHO €r0 OCH
cummerpun [ = 2,0 r*M2 , yrioBasi CKOPOCTb
BpaIeHnsI BOKPYT 3Toi ocu o = 350 pax/c,
PacCTOSIHUE OT TOYKH OIIOPHI 10 IIEHTPa HHEPIIHU
Bomaka | = 10 cm. Haiiti yroByto ckopocTh
MperecCHy BOTIKa

0,7 pan/c

JIOKOMOTHB TIPHBOJWTCS B JABM)KEHHE TYpOWHOH,
OCb  KOTOpOHW  mapajulellbHa  OCSIM  KOJIeC.
HampaBnenue BpaiieHHss TypOWUHBI COBHAJaeT C
HalpaBJIeHHEM BpalleHus Kosiec. MOMEHT MHEpIHH
poTopa TypOUHBI OTHOCUTEIFHO COOCTBEHHOM ocH |
= 240 xr*m?. Haiitu JI00aBOUHYIO CHIIY JaBIICHUS
Ha peJbChl, OOYCIOBICHHYIO T'MPOCKOIMYECKUMHU
CHJIaMH, KOTJ]a JIOKOMOTHB HJET IO 3aKpyIJICHHIO
pamuyca R = 250 M co ckopoctpro v = 50 kM/4.
Paccrosane mexnay pemscamu 1 = 1,5 M. Typbuna
nemnaer n = 1500 06/MuH.

1,4 xH

ToHkuii mpsMOW  cTepkeHb UMHOH I=1 ™M
NPUKPEIVICH K TOPU30HTAJIFHON OCH, MPOXOIAIICH
yepe3 ero koHel. CTep)keHb OTKJIOHWIN Ha Yroi
¢=60° OT TONOXEHUS PABHOBECHS] U OTIYCTUIIH.
OnpenenuTs JUHEHHYIO CKOPOCTh V HUKHETO KOHIIA
CTEep>KHA B MOMEHT IPOXOXKICHUS depe3 MOJI0KEHHEe
paBHOBECHSL.

5,422 m/c

Konebauus

YpaBHeHHe  KoieOaHW  TOYKM  HUMEET  BUJ
X=Ac0s w(t+1), rne o= c*, 1=0,2 c. Onpenenutsb
nepuoj T 1 HavanbHyI0 a3y ¢ KonedaHui.

2 ¢c; 36°

Touka coBepIaeT kojJeOaHH 110 3aKOHY X=A cos t,
rme A=5 cM; w=2 cl. Onpemenauts yckopeHue |a|
TOYKA B MOMEHT BPEMEHH, KOTJa €e CKOPOCTh V=8
cm/c.

0,12 m/c?

CranpHasi MOJOCKAa 3akaTa C OJHOTO KOHIA |
pacroyioxkeHa TOpU30HTaNbHO. Ha apyrom KkoHIie
MOJOCKH  3aKpeIUBIIOT TPy3, Macca KOTOPOTO
3HAYUTENILHO Oonblle Macchl Tonocku. [lpu
HaJIMYUK TPy3a MOJOCKa M3rHbaeTcsi U He 3a)Karhlil
koHenm ee omyckaercs Ha&l oM. C  kakum
YCKOpEHHEM JABIDKETCS KOJEOMIOMMKCS Tpy3 B
MOMEHT, KOrza MOJIOCKa TMIOJIHOCTBIO
pacnpsimisieTcs?

OrtBeT paiite B cucteme CH.

9.81

[[Tapuk noxBeuieH Ha JUIMHHON HUTH. OKH pa3 ero
MOJHUMAIOT Ha 1 M MO BEpPTHKAIM OO TOUYKH
MoJiBeca, APYrou pa3 ero OTKIOHSIOT, KaK MasTHUK,

111
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Bepcus noxymenra - 1

cTp. 24

IlepBblii 3x3eMILIIP

KOITIA Ne

Ha HeOomnpmoi yron. Haiimure oTHOIIEHNE BpeMEH
BO3BpAIICHNUS IAPHKA B HAYAJIBHOE MOJIOKECHHE.
Ortser paiite B cucteme CH.

Touka coBepmraeT KoieOaHus MO 3aKOHY X=A sin ot.
B HekoTOpBIIt MOMEHT BPEMEHHU CMEIEHHE X1 TOUKH
okazajoch paBHbIM 5 cM. Korma ¢asa koneOGanmii
YBEJIMYUIACh BABOE, CMEIEHHE X2 CTAJIO PaBHBIM §
cM. Haiitu ammuintyny A xoneGaHuii.

8,3 cm

Bounnebl

Haiinute HauMEHBIIYIO COOCTBEHHYIO YacTOTy
KoJIeOaHW BO3AYIIHOTO CTON0A B 3aKPBITOU C
000HX KOHIIOB TPyOe AIHHOM 1 M, ecir CKOpoCTh
3ByKa B BO3AYyXE COCTABILIET 2 M/C.

OrtBet gaiite B cucteme CHU.

1

Hag nmnmmHApHYeckuM COCyIoOM BEICOTOH 3 M
3BYYHT KaMEPTOH, IMEIOMNN COOCTBEHHYIO YacTOTy
konebarmii 1 I'm. B cocym MenmieHHO HalWBarOT
Boxy. [Ipy KakoM HaWMEHBIIEM ITOJIOKECHUHN YPOBHS
BOJIBI B COCYJIe 3By4YaHHE KaMepTOHa 3HAYUTEIHHO
YCWJIMBAETCs, €ClIi CKOPOCTh 3ByKa B BO3ayxe 4
M/c? Oteer maiite B cucteme CIH.

Ha xakoit HauMeHbIIe# TyOHHE 03epa B HEM MOTYT
"packauatbCes" (hU3HOTIOTHYCCKU OTIaCHbIE
nHppa3BykoBbie kojiebanust ¢ yactoroi 1 I'u, ecnu
CKOpPOCTB 3ByKa B Bojie cocTaBisieT 4 m/c?

OrtBet gaiite B cucteme CHU.

JBwKymuiics 1O peKe TeIIoXOA MdaeT CBUCTOK,
gactora koroporo 2 Im. Crosmuit Ha Oepery
HaONfOIaTeNlb BOCIPHHUMAET 3BYK CBHCTKA Kak
konebanus ¢ wactotoit 1 ['m. C kakolf CKOpOCTBIO
JIBIDKETCS TEILTOXOI, €CIIH CKOPOCTH 3BYKa 2 M/c?
Ortser paiite B cucteme CU.

OT ucToYHMKA KoJeOaHUH pacpOCTPaHAETCS BOJIHA
BAOJIb MpSMOM NuHMHM. AMmuuTyna A KojeOaHHHA
paBHa 10 cm. Kak BemMko CMeIIEHHE TOYKH,
yIOaJeHHON OT WCTOYHHUKA HAa X=3/4 A, B MOMEHT,
Korma OT HaJdaya koyiebanuii mpomuio Bpems t=0,9
T?

0,059 m

MouekyasipHasi (pu3uKa U TEPMOAMHAMMKA

baza BompocoB jyist O1leHKH 6a30BOTO YPOBHSI

WneanpHbll ra3

No ®opMynupoBKa BOIpoca Bapuantsl oTBeTOB
/o
1 [Ipn KakuX yCIOBMSIX CBOWCTBA peajbHBIX | 1. B yCJOBHSAX, HE CJAMIIKOM

rasoB MOYKHO
haealbHOro rasa?

OIINChIBATh

3aKOHaMH

OTIMYAKIIUXCHA OT HOpMaJIbH])IX
2. IpY HU3KHUX TeMIeparypax
3. cpeliv OTBETOB HET MPABUIILHOTO
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Bepcus noxymenra - 1 cTp. 25 [lepBslit ox3emmsip KOIMUA Ne
4. ipu OOJNBIINX JABJICHUSX
2 Kak u3MeHWTCs naBieHHE WIEaJbHOIO rasa, | 1. ocTaHeTcs HEM3MEHHBIM
€cIM INpU  HEU3MEHHOW  KOHLIEHTpAlUM | 2. yBEIUYUTCA B 2 pasa
CpelHsisl KBaJgpaTW4yHas CKOPOCTb MOJIEKYI | 3. yMEHbIIMUTCS B 4 pasza
YBEJIMYUTCS B 2 pasza? 4. yBeqinunrcs B 4 pa3za
5. yMEHBIIUTCA B 2 pasa
3 Omun  monbp B cucteme CU  sBasiercs | 1. konMuecTBa MOJEKY/I B €AMHUIIE
€AMHULEH U3MEPEHUS: o0bema

2. aTOMHOW MaccChl

3. MOJIEKYJISIPHOW MacChl

4. KOJIMYeCTBA BellecTBa

5. IpaBUJILHBIN OTBET HE MPUBEACH

4 PaBHbIE Macchl kKucinopona, azora u Bogopozaa | 1. Bomopoaom
MOMECTUJIM B  OJMHAKOBBIE COCYIbl H | 2. BO BCEX cocyaax OydeT OIMHAaKOBOE
coJlep>Kar IpH OJHOW U TOM K€ TeMIleparype. | AaBJICHHE, T.K. TeMIIepaTypa ra30oB OJHa U

HawuOonbiiee naBienue OyeT B COCYIE C... Ta Ke
3. a3oToM
4. KUCIIOPOJIOM
5 Uto0sl B mM300apHOM mporecce oObeM rasza | 1. yBemmuuth Ha 200 K
YBEJIUYUIICS B/IBOE IO CPABHEHHUIO C 00beMOM | 2. yBeauunTh Ha 273 K
npu 0°C, Temrieparypy rasa HyKHO: 3. yBenuuuth Ha 546 K

4. yBennuuth Ha 372 K
5. ymensmuTh Ha 200 K

1. Kakyio Temmeparypy UMeIOT 2 T MOJEKYISPHOTO a30Ta, 3aHUMaromero ooseM 820 cM® mpn
nasiernu 0.2 MITa? Otser gaiite B °C. (276,3 K)

2. JlaBneHue BO3AyXa BHYTPHU IUIOTHO 3aKyMOPEHHO# OyThUIKH mpu Temmeparype 7°C Obuio
100 xIla. ITpu HarpeBanuu OyThUIKM IpoOKa BbuIeTena. Jlo Kakoil Temrmeparypbl Harpeiu
OyTBUIKY, €CIIM M3BECTHO, YTO MpOOKa BbUIETENA MPHU JAaBIEHUH Bo3ayxa B OyTbuike 130
klla? (364 K)

3. B Oamnone Haxoaunock 10 kr raza mpu paBienun 10 Mlla. Kakyro maccy rasa B3suim u3
OayioHa, eciau JaBieHue crajno paBHbIM 2.5 MIla? Temneparypy rasa cuumrtarb
MOCTOSTHHOM. (7,5 KT)

4. Haiinute Maccy BO31yXa, 3alOJIHSAIOIIEr0 ayJUTOPHIO BHICOTOM 5 M U momiaapo noja 200
M2, JlaBnenue Bosayxa 100 kITa, Temneparypa nomemenus 17°C. MonspHas mMacca BO3ayXa
pasHa 0.029 kr/mons. (1,2 1)

5. Bo ckonbKo pa3 IIOTHOCTh BO3/1yXa, 3aMONHSIONIEro nomenieHue 3umoi (t1 = 7°C), Gonbiie
ero mioTHocTH JietoM (t2 = 37°C)? JlaBieHue raza MOKHO CUMTaTh MOCTOSHHBIM. (B 1,1
pasa)

6. Cocyn orkauan no masimerms 1.33-10° Tla. Temmeparypa Bosayxa 15°C. Haiigure
IJIOTHOCTH Bo3AyXa B cocyze. (1,61-107 Kr/m®)

7. Cuwuras, 9TO B Bo3ayxe coaepkutcs 23.6% kucnopoma u 76.4% azota (1o macce), HalauTe
napuuanpHoe JaBieHHe Kuciopoaa npu temieparype Bozayxa 13°C u gaBnenun 100 kITa.
(21277 Ia, 78722,31 I1a)

8. Kakoe 4mcIO MOJEKY! HaXOmuTCs B KoMHaTe oobeMoMm 80 m° mpu Temmeparype 17°C u
nasnernu 100 xITa? (2-10%7)
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Bepcus noxymenra - 1 cTp. 26 IlepBelii 3x3eMILLIP KOIIMA Ne
MonekynsipHO-KUHETHYECKasl TEOpUs UACAIBHOTO rasa.
No dopmynupoBKa Bompoca BapuanTel orBEeTOB
/1
1 Monekyinbpl Kakux TrasoB - KHUCIOpoza, | 1. Bomopoaa
BOJIOPOJIa WJIM a30Ta, HAXOJAIINECS B BO3AYXE | 2. CKOPOCTH MOJIEKYJ BCEX I'a30B
KOMHATBhI, - IBUXKYTCS ObIcTpee? OJIMHAKOBBI
3. Kuciopoaa
4. npaBUJIbHBIA OTBET HE MPUBEAEH
5. aszora
2 Kakue sBIEeHUs JOKA3bIBAOT, YTO MOJEKY/bI | l. KpucTtaimuzauus
HAXOAATCS B HENPEPHIBHOM XAOTHUYECKOM | 2. HCHAapeHHe *KHMIKOCTH
IBIDKEHUN? 3. OpoyHOBCKOe IBH:KEHUE
4. n3meHenue o0bEMa IpU HarpeBaHUU
5. IpaBUJILHBIN OTBET HE MPUBEAEH
3 T[Topsi/I0K AMAMeTpa MOJIEKYIHI . .. 1.10%m
2.10%m
3.10%m
4,100 m
5. IpaBUJIBLHBIA OTBET HE NPUBEICH
4 Cpennsis KUHETUYECKash SHEPrusl TEIJIOBOro | l. He M3MEHWIOCH
JBUKEHHSI MOJIEKYI HEKOTOPOTO HJEalbHOIO | 2. yMEHbIIWIOCH B 2.25 pa3a
raza yBenuuwiaace B 1.5 pa3za npu | 3. yBenuumioch B 1.5 pa3a
OJTHOBPEMEHHOM YMEHBIIICHUH KOHLIEHTpaluHy | 4. yMeHbIIMJIOCH B 1.5 pa3a
Mosiekynl B 2.25 pasa. Kak wm3meHusocs | 5. yBenmmuwmiiocs B 2.25 pasa
JIaBJIEHHE 3TOro raza?
5 CpaBaure gaBneHuss p1 Bogopoma U pz2 | 1L.p2=8p:1
KHUCIIOpOJa, €CJIM KOHIIEHTpalus ra3oB U ux | 2. pz2 = 16 p1
CPEAHEKBApaTUUHbIE CKOPOCTH OJJUHAKOBBL. | 3. P2 =4 p1
4. p2=p1
5. IpaBUJIbHBIN OTBET HE NPUBEAECH

1. Omnpenenure cpeqHIO apU(PMETHUYECKYI0 CKOPOCTh MOJIEKYNI Ta3a, €CiIM M3BECTHO, 4TO
cpenHsis kBagparuuHas ckopocTb ux 1000 m/c. (0,92 xm/c)

2. Ilpu mombeme BepToJieTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaXOIIMIiCs B €ro KaOHHE,
n3MeHus cBoe nokazanue Ha 90 klla. Ha kakoil BbICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOM
wiomazake 6apomerp nokassiBan 100 Ila? Temneparypy Bo3ayxa cuuTarh MOCTOSTHHOM U
pasHoit 17° C. (892 m)

3. KakoBa m1oTHOCTb BOJOPOJA, €CIHM CPEaHssl JuInHA cBOOOIHOTO npobera ero mosekyn 0.1
em? (9,54 107 kr/v®)

4. Mukpockonuyeckas MbUIMHKa yroiepona obOnamaer maccoil 0.1 wr. Omnpenenute, u3
CKOJTBKHX MOJIEKYT OHa cocTomT. (5 10%°)

5. B cocyne BMecTMOcThi0O V=20 51 HaXOIUTCsS ra3 KOJIWYECTBOM BemiecTBa v=1,5 KMOJb.
OnpeenuTh KOHIEHTPAIHIO N MONeKyn B cocyre. (4,52 102 m3)
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Bepcus noxymenra - 1 cTp. 27 IlepBelii 3x3eMILLIP KOITIA Ne

IlepBoe Hauano TepMOAMHAMUKU. TepMOIMHAMHUYECKUE IIPOLIECCHI.

No dopmynupoBKa Bompoca BapuanTel orBEeTOB
/1
1 Kakoe komumuectBo TemioTel  moiaydeHo | 1. 3.5 kJlx
UJCAJIbHBIM OJHOAaTOMHBIM Ta3oM, eciau 3a | 2.5 kllx
BpeMsi yMEHbIlIeHUs AaBieHust B 4 paza npu | 3. 3 kJx
M30TEPMUYECKOM IIpOllecCe Tra3 coBeplini | 4. IpaBWIbHBIM OTBET HE IPUBEIEH
pabory 5 xJ[x? 5. 7.5 xJlx
2 Kakoe BblpaxkeHHE coOTBeTCTBYeT mepsBomy | 1. AU=A
3aKOHY TEpMOIMHAMUKHU Ui aauabarHoro | 2. AU=0
npoiecca? 3. AU=-A
4. AU=Q
5. AU=Q-A
3 B kakom nmpomecce  uaeanbHbId  ra3 | 1. Takoil mpolecc HeOCyIIeCTBUM
OXJIaXKAaeTcs, coBepIast npu 3TOM | 2. B H300apu4eCKOM
MOJIOKUTENBbHYIO padboTy? 3. B U30XOPUYECKOM
4. B UI30TEPMUYECKOM
5. B agmadaTnuecKoMm
4 MenHoW W CTajdbHOM TUPbKAM OJIMHAKOBOW | MeaHAasi
Macchl  I€pelalid  paBHbIE  KOJIMYECTBA
TEIUIOTBI. Y Kakol TUPBKU TeMIeparypa
M3MEHUTCS CUJIbHEE?
5 WneanbHblil ra3 nepeBoasaT u3 coctosuus 1 B | 1. 2poVo
cocTosiHMe 3 Tak, KaKk Moka3zaHo Ha rpaduke | 2. poVo
3aBUCHMOCTH JIaBJICHUS Ta3a oT oObeMma. | 3. poVo/2
Macca rasa IIOCTOSIHHA. Pabora, | 4. mpaBUIBHBIN OTBET HE MPUBEAEH
COBEpUICHHAs Ta30M, paBHA ... 5. 4poVo
2p, 1
|
!
Po :_ 1 3
- 1 |
t 'I + I V}“
0 W 2V,

1. Haiitu ynenpHYI0 TEIMJIOEMKOCTh Cp TA30BOM CMECH, COCTOSIIEH W3 KOIWYecTBa vi = 3
KMOJIb aproHa U KoJIm4ecTBa Ve = 2 KMoJib a3oTa. (684,63 Jx/(xr K))

2. TINOTHOCTH HEKOTOPOTO JBYXaTOMHOTO Ta3a MPH HOPMANBHBIX YCIOBHSX p = 1,43 kr/me.
HaiiTi ynenpHbIe TEIIOEMKOCTH Cy U Cp 3TOTO Taza. (905,5 63 Ix/(kr K), 648,8 63 Jx/(kr
K))

3. Kucmopox maccoit 320 r HarpeBalT NpH IMOCTOSHHOM paBiieHuun ot 373 no 473 K.
OrnpenenuTh KOJIMYECTBO TEIUIOTHI, MOIOMIEHHOE Ta3oM. (29,1 k/x)

4. Kucnopoa mMaccoi 2 Kr 3aHUMaeT o0beMm 1 M 1 Haxoamtes mox aasiernem 0.2 MITa. Ta3
OB HATPET CHAYasIa IPH MOCTOSHHOM JaBIEHHH JI0 06beMa 3 M, a 3aTeM IPH TIOCTOSHHOM
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MUMHOBPHAYKH POCCHUN

DenepanbHOE TOCy1apCTBEHHOE OIOIKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

DY

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1

cTp. 28 IlepBelii 3x3eMILLIP KOITIA Ne

oobeme no masnenus 0.5 MIla. Haiinute m3menenue BHyTpeHHEW sHepruu rasza. (3,25
M/Ix)

B 3akpeitom cocyne Haxomutcs 20 r asora u 32 r kuciopona. Haiinure uszmeHeHue
BHYTPCHHEH HEPTUH 3TOM cMecHu Ta30B mpu oxiaxacHuu ee Ha 28°C. (1 xJIx)

Bropoe Hayano TepMoAMHAMUKHI. DHTPOIHSI.

®opmylnpoBKa BoIlpoca Bapuantsl oTBeTOB

KIIJ] TemmoBoii MammwHbI, padoTaromieii 6e3
[OTEPh SHEPTUH, SBISIETCS MaKCUMAIbHBIM,
eciu e€ pabouHii IIMKIT BKJIIOYAET ...

1. 1Be U30TEPMBI, 1B€ ATUAOGATHI
2. nBe aauadarkl, IBE H30XOPBI

3. ABE U30XOPBI, 1BE U30TEPMBbI

4. nBe u300apkl, IBE H30XOPBI

1. JIx/kr

2. JIx/c

3. JIx/(kr+K)
4. Ix/K

KakoBa pa3zMepHOCTb SHTpOnUuU?

Temmneparypy HarpeBaTessi U XOJOAUIbHUKA YMEHBIIWIN Ha
AT= 50 K. Kak wm3menurcsa KIIJI mmeadbHOro TEmIOBOIO
IBATATEIIS?

1. yBetuuurcest
2. HE UBMEHUTCS
3. YMEHBIIUTCS

4. Henb3s CKa3arb, HE 3HAs
HCXOJHBIX TEMIIEPATyp

Kakoli u3 mpemIoKeHHbIX HUXKE TI'paUKOB MPAaBUILHO | 3
oTpaxaer 1uki KapHo B koopaunarax T, S?

K 1 R 2 R 3 4
1 2 2 3 1 2 2 3
Tt - T, - T, Tf -
| /4 3 ! 4 T[4 3T 4
s, S, 8 s, S, S s, S, 5 S S, S

VYKa)XHATE€ LUK, KOTOPOMY COOTBETCTBYET MakcuMmaibHOe | 1. Jluzens

KIIJ] TeruioBoro aBuraresns. 2. Xamppu
3. OtTO
4. bpaiitona/Jl>xoyns
5. Kapno

WneanbHas tenioBas maminHa; padoTaromas no uukiy KapHo, coBepiaer 3a OAMH MK
paboty A = 73,5 xJIx. Temneparypa Harpesarens t1 = 100 °C, remneparypa XoJ0AUIbHUKA
to = 0 °C. Haittu k. 1. 1. ) mukia. (26,8%)

WneanbHast TeruioBas MalnHa; padotaromas no nukity KapHo, coBepiuaeT 3a OJUH LUK
paboty A = 73,5 x/[x. Temneparypa HarpeBarens t1 = 100 °C, Temmneparypa XoJIOIUILHAKA
to= 0 °C. Haiitu koiauuecTBO TeIuIOTHI Q1, MOITydyaeMoe MAaIIMHON 3a OJMH LMK OT
HarpeBarelis, U KOJIMYECTBO TEIUIOTH Q2, OT/IaBaeMoe 3a OJTHH MUK XOJOAMIbHUKY. (0,274
M]Ix, 0,2 M]JIx)

Haiingure usmenenne AS sHTponuu mnpu npeBpameHud m=10r snpga (t= 20°C) B map
(tr=100°C). (88 Ix/K)

Macca m = 10 r kuciioposa HarpeBaercs oT Temmeparypsl t1 = 50 °C 1o temrieparypsr tp =
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MIJHOBPHAYKHU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT
Kagenpa obmeit u Teoperndeckoit pu3nku

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1 cTp. 29

IlepBelii 3x3eMILLIP

KOITIA Ne

150 °C. Haittu usmenenue AS sHTpOIIUY, €CJIM HArpEBaHUE IIPOUCXONT: a) U30XOPUUYECKH;

0) uzobapuuecku. (1,75 Ix/K, 2,45 JIx/K)

5. Cogepiasi 3aMKHYTBIN TIpoLieCC, Ta3 MOJIYYHJI OT HarpeBaresis KOJIMYeCcTBO TerioTel Q1=4
kJ[x. Onpenenuts paboTy A rasza mpu MPOTEKaHWH IMKIIA, eciii ero Tepmudecknii KI1TJ]

n=0,1. (400 JIx)

SIBiieHus nepeHoca.

No dopmynupoBKa Bompoca

BapI/IaHTBI OTBETOB

1 BsizkocTb CBsi3aHa  C
MOJIEKYJIaMHU rasa ...

MMepCHOCOM

1. sHepruu

2. uMnyJabca

3. Macchl

4. MOMEHTA UMITYJIbCA

2 KakoBa  pa3mepHOCTb
TEIIONPOBOIHOCTH?

ko3 punreHTa

1. M%/c

2. Bt/(m K)

3.1lac

4. 310 K03(PPUIHMEHT, TOITOMY OH
pPa3MEpPHOCTH HE UMEET

3 ['pasmueHT KOHIIEHTpAIUH - 3TO ...

1. mpou3BoOAHAsI KOHIIEHTPALUH 110 BPEMEHU
2. pa3HOCTb KOHIICHTPALMU B IBYX TOYKaX
3. mpou3BOAHASI KOHIIEHTPALMH 110 BPEMEHU
B JJAHHOM HaIlpaBJICHUN

4. npou3BOJHAA KOHUEHTPALMHU B JTAHHOM
HANPABJICHUH

4 Bepno 11, yTo 11yda rpeer yenoneka?

1. KOHEYHO, BEPHO, ATO 3HAET KaXK/BIH, KTO
HaJieBaJl 1y0y

2. HeBepHO, HIy0a JINIIbL COXPaHsIeT TelJio
YeJI0BEYeCKOro Tesia

3. rpeet nuulb Xopoias myoda u3
€CTECTBEHHOIO MeXa

4. n1yObl U3 CUHTETHKHU HE IPEoT

5 VYKaxxuTe BEpHOE YTBEPKICHHUE.

1. BAI3KOCTH ra3a ¢ poCTOM TeMIepaTypbl
BO3pacTaer

2. BSI3KOCTb ra3a o0paTHo
MPONOPIIMOHAIIEHA €70 CKOPOCTH

3. TypOyleHTHOE IBIKEHUE O0YCIOBICHO
XAa0TUYCCKHUM TCIIJIOBBIM IBHUKCHUEM
MOJIEKYI

4. BSI3KOCTP T'a30B C POCTOM JIaBJIICHHUS
YMEHBIIAETCS

5. gem Oonbiie 3pPpexkTUBHOE ceueHNE
CoyIapeHust MOJIEKYI, TeM OOJIbIIe BI3KOCTh
raza

1. Cpennss niuHa cBOOOAHOTO MpoOera aTOMOB TeJusl P HOPMAJIbHBIX YCIOBUsAX paBHa 180
uM . OnpesenuTs Kodbdunuent auddysun remus. (72 10° m?%/c)
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TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

KOITIA Ne

Bepcus noxymenra - 1 ctp. 30 IlepBelii 3x3eMILLIP

2. Haittu xoapduuuent muddysmun D Bozgyxa mnpu gaBmenumup = 101,3 xlla u
temneparype t = 10 °C. Jluamerp Monekyn Boznyxa o = 0,3 um. (1,46 107 m/c?)

3. Koaddumument muddy3nu u BA3KOCTH BOAOPOAA NPU HEKOTOPHIX YCIOBHUSX paBHbI D =
1,42-1074 M2/c u n = 8,5 mklla-c. HaliTu 4mciio N MOJIEKyI BOJOpOIa B €IWHHUIIE OOBEeMa.
(1,8 10® M)

4. Haiitn maccy m a3ota, mpomezmiero Beaenctsue auddysun udepes miromanky S = 0,01
M%3a Bpemsa t= 10 ¢, eclu TpajMeHT IJIOTHOCTH B HANPABICHMH, MEPIEHAUKYIAPHOM K
mromanke, Ap/AX = 1,26 kr/m*. Temneparypa azora t =27 °C. Cpeqnsis JJIMHA CBOGOJHOTO

npobera MOJIEKYJ a30Ta £ =10 mxm. (0,2 1)
5. Kucnopox naxomutcsa mnpu Ttemneparype T=300 K mnoxg maBnenuem p=1,00%* 10° Ia.
OrnpenenuTs CpeaHIO0 UTMHY CBOOOHOTO npobera mosekyi. (0,076 Mkm)

PeanpHbIe XKUIKOCTHA
BapuaHnTbl 0TBETOB

Ne ®DopMyIHpoBKa BOIIpoca

1 B cocyn ¢ xomogHOM BOIOM OmylleHa
KanwuisipHas TpyoOka. Kak wm3MeHHTCS
YpOBEHb BOJbI B TPYOKE MpU HArpeBaHUU
BOJBI?

2 KakoBa  pasmepHocTth  kod(dduimenTa
MOBEPXHOCTHOTO HATSHKCHUS KHUJIKOCTH?

YMECHBLIIUTCH

1. aT0 Ge3pa3mMepHas BEIMUMHA, Pa3IuIHAS
JUISL Pa3HBIX KUJKOCTEH

2. Jx/m?

3. H/™m

4. 5T0 Ge3pa3mMepHasi BeIHUMHA, OTMHAKOBAs
JUIST BCEX KUIKOCTEH

CTexJIsiHHYI0 IUIACTUHKY IOJBECHIN K
JUHAMOMETDY. [Tocne 3TOTO €10
IIPUKOCHYIMCh K MOBEPXHOCTU >KHJKOCTH

1. noisg prytn
2. mokazaHus OyayT OJMHAKOBbI
3. 111 BOABI

¥ OTOpBaJiM OT Hee. [ KakoW >KUAKOCTH | 4. ISl KEpOCUHA
PTYTH, BOJBI MJIM KEPOCHHA — JMHAMOMETP
MOKa)KET B MOMEHT OTpbIBa CHILy OoJiblie?
4 CuTto, cnenaHHoe U3 BOJIOKOH, KOTOPHIE He
CMa4YHBaIOTCS BOZIOH, OKa3bIBACTCS
HEMPOHUIAEMbIM JUISI BOJBI, XOTS 4Yepe3
HEro CBOOOJHO MPOXOAMT BO3MyX. Kakopa
NPUYMHA YKAa3aHHOTO SIBIEHUS?
5 B cTekyssHHOM cTakaHe HaJWTO HEKOTOpOe
KOJIMYECTBO PTYTH. Kak OHa
pACIIONIOKHUTCS, €CIH CTakaH C PTYThIO
| | momajer B yCIOBHs HEBECOMOCTHU? 3
1. Haiitu naBneHue B My3bIpbKE BO3AyXa TUAMETPOM 4 MKM, KOTOPBII HaXOTUTCsS B BOJAE Ha
rny6une 5 M. ATMochepHOe maBiaenne HopmansHoe. (2,23 10° I1a)
2. PrytHblii Gapomerp umeer auameTp TpyOku 3 MMm. Kakyro mnompaBky I B TOKa3aHUS
OGapomMeTpa HaJl0 BHECTH, €CJIM YUUTHIBATh KamWUIsipHOE onmyckanue pryTu? Koadduument
MOBEpXHOCTHOTO HaTshkeHus pryta 510 MH/M. (5,1 Mmm)

Jdasaenne Jlamnaca

map
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MHWHOBPHAYKH POCCHUU

DY

YUPEXKAEHUE BBICIIETO 00pa30BaHUs
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«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1

ctp. 31

IlepBelii 3x3eMILLIP

KOITIA Ne

3. Kakyro cmity F Hy)KHO TIPUTIOKUTH K TOPH30HTATILHOMY JIFOMHHHEBOMY KOJIBITY BBICOTOH h
= 10 MM, BHyTpeHHUM nuameTpoM d1 = 50 MM 1 BHenmTHUM quameTpoM d2 = 52 MM, 4TOOBI
OTOpBaTh €r0 OT MTOBEPXHOCTU BOAKI? (63,5 MH)

4. Ha ckonbko Harpeercs Karuis pTyTH, MOJTY4YeHHas, OT CIUSHUS IBYX Kameib paaunycoM I = 1
MM kaxaas? (1,65 107 K)

5. Kakywo paboty 4 mpoTHB CHJI HOBEPXHOCTHOTO HATSKEHHUS HAA0 COBEPUINTH, YTOOBI
pa3faenuTh cPepUdecKyro Kario PTYTH paanycoM R = 3 MM Ha JIBE OIMHAKOBBIC Karuiu?
(1,47 10°° JTx)

PeanbHble rassl

Ne DopmynupoBKa Bompoca BapuaHTbl 0TBETOB

n/m

1 VpaBHennem Ban-nep-Baansca cienyer | 1. mpu 00JbIIKMX JaBJI€HUSAX ra3a

MOJIb30BATHCH ... 2. pu MalbIx 00bEMax rasza
3. mpu OonpIIMX 00bEMAX raza
4. pu ManbIX AaBICHUSX ra3a
2 [TonpaBka "a" B ypaBHenuu Bau-mep- | 1. TpeOoBaHuMEM  BBIIOJHEHHS  3aKOHa
Baannca oOycnoBiena ... COXpaHEHHUSI DOSHEPruu TMpH  COyIapEHUU
MOJIEKYI
2. pealbHBIMU pa3MepaMu MOJIEKYI
3. HAJIMYHMeM MeKMOJIeKYJISIPHBIX CHJI
B3auMoOaelcTBUSA
4. 3aKOHOM COXPAHEHHUS UMITYNIbCa IIPU
COYZIApEHUH MOJIEKYII
3 KakoBa pasmepHocTh moctostHHOW "b" B | 1. M/MOIB
ypaBHeHnu Ban-nep-Baanbca? 2. 3710 Oe3pa3MepHast BeTMUuHA
3. M?/MoTIB?
4. n/monb
5. m*/mMou1b
4 Moxer 1nm mepecrarb  CylECTBOBAarh | 1. MOXKeT, MPH MOBbILIEHUH TEMIIEPATyPbI
pa3HULIa MEXY KUJIKUM U Ta3000pa3HbIM | BeleCTBA 10 KPUTHYECKOI U BhIIIIE
COCTOSIHMEM BelecTBa’? 2. HET, HE MOXKET HUKOIa
3. MOXET, IPU NOHWKEHUU TEMIIEPATYPhbl
BEIIECTBA JO KPUTUYECKON U HUXKE
4. 1Sl OTHUX BEILIECTB MOXKET, ISl IPYTUX —
HET
5 Ha  pucynke  wu3obpaxen  rpaduk | 1. ra3zoodpasHomy
ypaBHeHMss Ban-nep-Baanbca. Kakomy | 2. aByxda3zHoii cucteMe XUAKOCTb+HIap
COCTOSIHMIO  BEIlleCTBA  COOTBETCTBYET | 3. TBEPIOMY

y4acTok rpaduka ab?

4. sxusIKoMy
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TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1 cTp. 32 IlepBelii 3x3eMILLIP KOITIA Ne

“Ae

0

1.

B cocyne oobemom V = 10 i1 Haxoautcs macca m = 0,25 kr azoTa npu Temieparype t = 27
°C. Kakyro dacTh /gaBJeHHs Tra3a COCTAaBIISIET JaBJCHHE, OOYCIOBICHHOE CHIIAMHU
B3anMoercTBusa Monekyn? (4,87%)

B cocyne oobemom V = 10 1 Haxogutcs macca m = 0,25 xr a3ora npu temneparype t = 27
°C. Kakyo yacts 00beMa cocyjia cocTaBisieT coocTBeHHbIH 00beM Mouekyn? (0,86%)
KonuuectBo v = 0,5 KMOJIb HEKOTOPOTO Ta3a 3aHuMaeT oobeM Vi = 1 M3, [pu pacmmpennn
raza 10 obvema Vo= 1,2 M>Oblia coBepiieHa paboTa MPOTUB CHI B3aHUMOJAEHCTBUS
Mosiekyn A= 5,684 kJlx. HaiiTu mnocTosiHHYIO @, BXOJSIIYyI0 B YypaBHeHHE Ban-nep-
Baansca. (0,1364 ITa M® Mmonb2)

ba3a BOIIpoCoB AJIs OLIEHKH CPEIHETO YPOBHS

3.

WNneanbHbiil ra3
ITo ra3ompoBomHON Tpybe MIET YIIeKHCIbI ra3 mpu mgasiernn 5 10° ITa u Temmeparype
17°C. KakoBa CKOpOCTh JIBMJKCHHUS ra3a B TPyOe, €ClIM 32 T = 5 MUH MpoTeKaeT m = 2.5 Kr
YITIEKHCIIOTO Ta3a U €CITH TLIONIAIb CedeH s KaHama Tpyosl S = 6 cm?? (0,00001 m/c)
OrmpezenuTe MWIOTHOCTh cMecH 4 T Bogopoaa u 32 r kuciopona npu Temneparype 7°C u
npu gasnennu 700 mm pr. ct. (0,48 kr/m°)
B 3anasHHON ¢ OIHOTO KOHIIA CTEKJISHHOW TpyOKe AnuMHOM 90 cM, HaXOAUTCS CTONOUK
BO3/lyXa, 3allepThlii CBEPXY CTOJIOMKOM PTYTH BBICOTOM 30 CM, JOXOASIIMM JI0 BEPXHETO
Kkpass TpyOku. TpyOKy OCTOPOXKHO MEepeBOPaYMBAIOT, MIPUYEM YacTh PTYTH BBUIMBAETCH.
KakoBa cronOuka pTyTH, KOTOPBIM OCTAHETCS B TPYOKe, €CiM arMoc(epHOoe aBieHUe
COOTBETCTBYET JABJICHUIO CTOJI0A PTYTH BBICOTOH 75 cMm? (3 cm)
bannmon BMecTuMocThIO V=5 1 COIEPKUT CMeCh Teusl U Bomopoaa npu nasieHun p=600
k[la. Macca m cmecu paBHa 4 1, maccoBas noisg wirenus paBHa 0,6. Onpenenutsb
temneparypy T cmecu. (259 K)
B cocyne Bmectumocthio V=15 1 HaxomauTcs cMech a30Ta U BOAOPOJA MPU TEMIlepaType
t=23 °C u maBnennn p=200 klla. OmpenenuTs Macchl CMECH U €€ KOMIIOHEHTOB, €CIIU
MaccoBas oJisi w1 a3oTa B cmecu paBHa 0,7. (4,81 1, 2,06 1)

MonexynsipHO-KUHETHYECKasl TEOPUS UACATBHOTO rasa.
B Oammone BMectmmocThio V=5 1 Haxomutcs a3oT Maccoil m=17,5 r. Onpenenutsb
KOHIIEHTPAITNIO N MOJIEKYN a30Ta B 6amione. (7,52 102 m?)
B 1ByX 0AMHAaKOBBIX 1O BMECTHMOCTH COCY/aX HAXOISATCS pa3Hble Tas3bl: B MEPBOM —
BOZIOPOJ, BO BTOPOM — KHcJOpoA. HaiiTn oTHOmeHne ni/Nz KOHIEHTPALMA T'a30B, €CIn
Macchl Ira30B OIMHAKOBHL. (16)
I'a3 maccoit m=58,5 r Haxogutcs B cocyne BMecTuMocTbio V=5 5. Konnenrpamus n
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MUMHOBPHAYKH POCCHUN
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TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1 cTp. 33 IlepBelii 3x3eMILLIP KOITIA Ne

MoneKy rasa pasHa 2,2*10%° m3. Kakoii 1o ras? (Kucmopon)

4. OmpenenuTh KOHIICHTPAIMIO N MOJEKY/I HjaeaibHOro raza npu temmneparype T=300 K u
nasnernu p=1 mITa. (2,42 1017 m3)

5. CKoJbKO MOJIEKYIN ra3a cofepxHuTcs B 0ayuioHe BMecTUMOCThi0 V=30 1 npu Temmeparype
T=300 K u napnenuu p=5 MIIa? (3,62 10%)

IIepBoe Hauano TepMOAMHAMUKU. TepMOIMHAMHUYECKHUE TIPOLIECCHI.

1. Ompenenuth yaenbHYIO TEIJIOEMKOCTh Cv CMECH Tra3oB, cojaepkaiiedt Vi=5 11 Bojopoaa u
V2=3 n renus. ['a3p1 HaXOAATCA IPU OJMHAKOBBIX ycioBusx. (6,4 k/[x/(kr K))

2. OmpenenuTh YICNbHYIO TEIIOEMKOCTh Cp CMECH KHCIOpOJa M a30Ta, €CIU KOJIMYECTBO
BEIIECTBA V1 EPBOTO KOMIIOHEHTa PaBHO 2 MOJb, @ KOJIMYECTBO BEUIECTBA V2 BTOPOTO
paBHO 4 Moib. (993 JIx/(kr K))

3. Haiitu moka3zarens aguabarbl y /Ui CMECH Ta3oB, coueprkaineii renuii maccoit mi=10 r u
Bogopoa Maccoid mp=4 1. (1,51)

4. Bopopoxa maccoit m=4 r 6s11 HarpeT Ha AT=10 K npu nocrosaaoM nasieHuu. OnpeneanTb
paboty A pacmupenus raza. (166,2 /Ix)

5. Ilpu ammabarHOM CKaTuW Kuciaopoma Maccoid m= 1 kxr comepmeHa padora A=100 k/[x.
Onpenenuth KOHEUHYIO Temiieparypy T2 rasa, eciid [0 CXKaTHsl KUCIOPOA HAXOAWJIICS MpU
temneparype T1=300 K. (454 K)

Bropoe Havyasio TepMoarHAMUKH. DHTPOIIHUS.

1. WneanbHblii [BYyXaTOMHBIA Ta3, coAEpXkallMil KOJIMYECTBO BellecTBA V=1 MOIb H
Haxonsaumiicss nox nasnenuem p1=0,1 MIla npu remneparype T1=300 K, HarpesatoT npu
MOCTOSIHHOM o0beMe 10 masineHuss p2=0,2 MIla. Ilocie 3Toro ra3 H30TEepMHUYECKU
paciMpuiIcs 10 Ha4daJbHOTO JaBIEHHs M 3aTeM M300apHO ObLI CKaT A0 HayaJbHOTO
oobema V1. [Toctpouts rpaduk nukia. Onpenenuts Temneparypy T rasa ais XxapakTepHbIX
Touek 1ukia u ero repmudeckuit KI1/1 1. (0,099)

2. WpeanwHbIH ra3, coBepmaromuii mukia Kapro, 2/3 xonmmvectBa TemioTel Q1, MOTYYEHHOTO
OT HarpeBareis, OTAaeT oxyagurento. Temneparypa Tz oxmamutens paBHa 280 K.
Onpenenuts Temneparypy T1 Harpesarens. (420 K)

3. WneanbHslit Ta3 coepiaer nuki Kapao. Temneparypa Ti1 HarpeBarens B TpH pa3a BbIIIE
temneparypsl T oxmamurens. HarpeBarenb mepeman ra3y KOJIWYECTBO TEIUIOTHI (Q1=42
k/[x. Kakyro paboty A coBepumi raz? (28 xJ{x)

4. B pesynprare H30XOpPHOIO HarpeBaHMsl Bojoposna Maccod m=1 T JaBieHue p rasa
YBEIMUMWIOCH B J1Ba pa3a. Onpenenuts u3menenue AS sutponuu raza. (7,2 Jx/K)

5. Kycok npma maccoit m=200 1, B3sAThII npu Temmeparype ti1=-10 °C, OblT Harper 1o
temmneparypsl t2=0 °C u paciuiaBieH, ocjiae 4ero oopazoBaBIIasicst Boja Obljla Harpera a0
temmneparypel t=10 °C. OmnpenenuTh u3MeHeHHE AS HHTpomMH B XOI€ YKa3aHHBIX
mporeccos. (291 JIx/K)

SIBreHus nepeHoca.
1. [Tycth o dt — BepOSITHOCTH TOTO, YTO MOJIEKYJIa Ta3a HMCIBITHIBACT CTOJKHOBEHHE B
TeueHue BpeMeHu dt, o — nocrosgHHas. HaliTu BEpOSTHOCTH TOTO, YTO MOJIEKYJIa HE UCIIBITAET
CTOJIKHOBEHHS B TEUEHHE BpeMeHH t. (™)
2. [Tyctp o dt — BepOsTHOCTH TOTO, YTO MOJIEKYNIAa Ta3a HMCIBITHIBAET CTOJKHOBEHHE B
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TedyeHue Bpemenu dt, o — mocrosiHHas. HaliTu cpeHee BpeMsi MEXy CTOJNKHOBEHUsMU. (1/ar)
3. Haiitu cpennioro mimHy cBoOOgHOro mpodera U cpelHee BpeMs MEexAy

CTOJIKHOBEHHSIMH MOJICKYJT Ta3000pa3HOTO a30Ta, HAXOSIIETOCsS MPH HOPMAaJIbHBIX YCIOBHSIX.
(0,06 mMxwMm, 0,13 He)

PeanbHbIe KUAKOCTH
1. B nme cocyma co pryrbro mmMeercst kpyrioe orBepcrue nuamerpa d = 70 mxm. Ilpu
KaKo MaKCHMaJIbHOM TOJIIIMHE CJI0S PTYTH OHA elle He OyleT BhITEKaTh Yepes 3T0 OTBepcTre?
(21 cm)
2. Mex 1ty 1ByMsl TOPU30HTAIBHBIMU CTEKJISTHHBIMU TUIACTUHKAMU HAXOIUTCS KaIuisl pTYTH
B Qopme nenemku paanyca R u tommuasl h. Cunras, uyto h << R, Haiitu maccy m rpysa,
KOTOPBIM HA/J0 TMOJIOKUTh HAa BEPXHIOIO MJIACTHUHKY, YTOOBI PACCTOSHUE MEXAY IIACTHHKaMU
YMEHBIIUIOCH B n pa3. KpaeBoii yron 9= 135°. Beraucauts m, eciim R =2,0 cm, h = 0,38 mm, n
=2,0. (0,73 kr)
3. JIBa CTEKIIIHHBIX JuCKa pamuyca R = 5,0 cM cMOuUMIM BOIOM U CIOXHWIM BMECTE Tak,
YTO TOJIIUHA 0 BOAbI MexAy auckamu h = 1,9 mxm. Cuurtas cMauyMBaHUE TOJIHBIM, HAUTH
CUILY, KOTOPYIO HYKHO NPUJIOKUTH MEPIEHAUKYISPHO K IUIOCKOCTH JMCKOB, YTOOBI OTOPBATh
ux 1npyr ot apyra. (0,6 kH)

PeanbHbIe Ta3bl
1. Macca m = 20 kr a30Ta aguabaTHIECKH pacIIMpseTcs B BaKyyM oT oobema Vi =1 M° 10
obsema Vo= 2 m°. Haiitu mnonmxkenue AT TeMrepaTypbl NPH 3TOM PACIIMPEHHH, CUHTAs
M3BECTHOM /IJIs a30Ta MOCTOSHHYIO d, BXOSAIIYIO B ypaBHeHHe Ban-nep-Baanbca. (-2,339 K)

2. Kakoe naBneHue p Hao MPUIOKUTH, YTOOBI YIJIEKUCIBIN ra3 NpeBpaTUTh B KUAKYIO
yIIEKUcIoTy npu temneparypax t1 =31 °C u t = 50 °C? (7,38 MIla)
3. HaliTi ni10THOCTD pi €Nl B KPUTUYECKOM COCTOSIHUHU, CUUTAs U3BECTHBIMU JIJIS Teus

KpUTHYeCKHe 3HaueHus Txu pr. (56,91 kr/m®)

ba3za BonpocoB 7151 OIIEHKH BBICOKOTO YPOBHS

WneanbHbli ra3

1. Monp Takux Ta3oB, Kak TeJHii, BOAOPOI, a30T, KHCIOPOI, 3aHUMAeT IMPH HOPMAaTbHBIX
yenosusix (t=0 °C, p=1013 rlla) o6bem, paBubiii 22,4 1. YUemy paBHO B 3TOM cCiyyae: a)
YHCIIO N MOJIEKYI Ta3a B €AMHUIIE 00beMa, 0) cpefHee pacCTOSTHUE <a> MEX]y MOJIeKyla-
mu? CpaBHUTE 3TO paccTosiHue ¢ AuamerpoM Mosiekynsl d. (0,3 uM, 330 uM)

2. B cocyne HaxonuTcsi cMeCh KUCIOpOAa U Boopoaa. Macca m cMmecu paBHa 3,6 . MaccoBas
nosst wi kuciiopoga coctasisier 0,6. OnpeaenuTh KOJWYECTBO BENIECTBA V CMECH, Vi U
V2 KaXJ0T0 Ta3a B otaeiabHocTh. (0,0675 Moinb, 0,72 Moib)

3. Bammon BmectuMocThI0 V=30 1 COICPKUT CMECh BOIOPOJAA W TEIHs TPH TEeMIIeparype
T=300 K u paBnenum p=828 klla. Macca m cmecu paBHa 24 r. Onpenenutb maccy
M1 Bojgopoaa u Maccy mp renud. (8 r, 16 1)

4. Cyxoi BO3IyX COCTOUT B OCHOBHOM U3 KHCIIOpO/a U a30Ta. Ecnu mpeHneOpedb ocTaabHBIMU
COCTaBHBIMH YaCTSIMHU BO3yXa, TO MOKHO CUHTATh, YTO MaCCOBBIE JOJU KUCIOPOIa U a30Ta
cootBeTcTBeHHO W1=0,232, W>=0,768. OnpeaenuTs OTHOCUTEIbHYIO MOJEKYISIPHYIO MacCy
M Bo3yxa. (28,9 r/moib)
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5. B cocyne BMectumocThio V=0,01 M° comepKuTcs cMech ra3oB — a30Ta Maccoil mi=7 I' 1
Bogopoaa maccoil my=1 r — npu temneparype T=280 K. Onpenenutb 1aBleHUE p CMECU
ra3oB. (175 kIla)

MonexynsipHO-KUHETHUECKasl TEOPUs UACAIBHOTO rasa.

1. B xonbe BMecTHMOCThI0O V=100 cM> comepKuTCs HEKOTOPHIil ra3 IpH Temmneparype T=300
K. Ha ckosibko MOHHM3UTCA JaBlIeHUE p ra3a B Koji0e, eciu BCIEACTBUE YTEUKH M3 KOJIOBI
oiitner N=10% monexyn? (4,14 Ila)

2. OmnpenenuTth CpeiHee 3HAYEHUE <€&> IMOJHOW KMHETUYECKOM PHEPTUU OTHOW MOJIEKYIIbI
remus ipu Temmeparype T=400 K. (8,28 10 JIx)

3. s monydeHus: BHICOKOTO BaKyyMa B CTEKJISTHHOM COCylIe HEOOXOOUMO MpPOTpeBarh €ro
IpU OTKayke C LETbI0 YyIaluTh aJcopOuMpoBaHHBIE Ta3bl. OmNpenenuTb, Ha CKOJBKO
MOBLICUTCSL JaBieHUE B cdepudeckoM cocyae paauycom R=10 cm, eciu Bce
a7IcopOMpOBaHHbIE MOJIEKYIIBI MEpPEeayT co CTeHOK B cocyd. Cloil MOJeKyl Ha CTeHKax
CUMTaTh MOHOMOJEKYISPHBIM, CEYEHHE G OHOM Monekynmsl paBHo 107 cm?. Temmeparypa
T, mpu KoTOpO¥ Mpou3BoAUTCS oTKauka, paHa 600 K. (2,4 I1a)

4. Omnpenenuts Temneparypy T Bomopoaa, mpu KOTOPOH CpelHss KUHETUYECKasi SHEPTus <en>
MOCTYNATEILHOTO JIBUXKEHUS MOJIEKYN JIOCTAaTOYHA JUIsl MX PaCILEIJICHHs] Ha aTOMBI, €CJIH
MOJISIpHAs 3HepTHs quccoruanuu Bogopoaa Wm=419 kJlx/moms. (33,6 kK)

5. Ilpu xakoii Ttemmeparype T Monekyabl KHUCIOpOJa HMEIOT TaKyl K€ CPEIHIOI
KBaJIpaTUYHYI0 CKOPOCTh <Vip™>, KaK MOJEKYNbl Bogopona npu temmeparype Ti1=100 K?
(1600 K)

IlepBoe Hauano TepMOAMHAMUKH. TepMOIMHAMHYECKUE POLIECCHI.

1. Ta3, 3anumaBmuit oobem V1=12 1 mox aasnenuem p1=100 klla, b1 M300apHO HArpPET OT
temmnepatrypsl T1=300 K no T>=400 K. Onpenenuts padboty A pacmmpenus raza. (400 Jx)

2. Ilpu anmabaTtHOM cXaTuu rasa ero obseM ymeHbummics B n=10 pa3, a naBieHue
yBennumiiock B k=21,4 paza. Onpenenuts otHomeHue Cp/Cy Teroemkocteii ra3os. (1,33)

3. Asot maccoit m=2 r, umeBmuii Temneparypy T1=300 K, Obl1 agnabaTHO cxar Tak, 4To ero
o0veM ymenbiuics B n=10 pa3. Onpenenuts KOHEUHYIO Temreparypy T2 raza u padoty A
cxarus. (754 K, 674 Ix)

4. Kucnopoxa, 3anumaBmmii obveM Vi=1 n moxn naBinenuem pi1=1,2 Mlla, aguabarHo
pacumpuiics 10 oobema V=10 1. Onpenenuts padoty A pacmupenus raza. (1,81 kJ{x)

5. Ilpu u3oxopHOM HarpeBaHuU Kuciopoaa oobemoM V=50 51 gaBlieHHE raza U3MEHWJIOCh Ha
Ap=0,5 MITIa. HaiiTu konuyecTBO TerioThl Q, coobieHHoe razy. (62,5 Jx)

Bropoe Hayano TepMOAMHAMUKHI. DHTPOIIHS.

1. WneanbHbIi MHOTOATOMHBIM Ta3 COBepLIAeT IUKJ, COCTOSIIIMNA M3 JIBYX H30XOp U JIBYX
n3zo0ap, npuueM HauOoJblllee AaBJICHME ra3a B JBa pa3a OoJblle HAaUMEHBIIETo, a
HauOoNbIIMKA 00beM B yeThipe pa3a Ooiblie HauMeHblIero. OnpeaenuTh TEPMHUECKHA
KIIJI n uuxma. (0,11)

2. Wneanpublil Ta3 coBepmaeTr nuki Kapro. Temmeparypa T2 oxmagurens pasHa 290 K. Bo
ckoibko pa3 ysenumuutcs KIIJ[ nmkia, ecnu temmeparypa HarpeBareis NOBBICUTCS OT
T1'=400 K o T1"=600 K? (1,88)

3. Bonopon maccoit m=100 r Obl1 M300apHO HarpeT Tak, 4YTO OOBEM €ro yBEIHUYMICA B N=3
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pasa, 3aTeM BOAOPOJ OBLT U30XOPHO OXJIAXK/CH TaK, YTO JIABJICHUE €r0 YMEHBIIUIOCh B N=3
pasa. Haiitu u3menenue AS >HTpomnuu B Xo/1€ yka3aHHBIX poreccoB. (457 x/K)

4. Kycok meau maccesl m1 = 300 r npu temneparype t1 = 97 °C nomecTiiu B KaJIOpUMETP, I
Haxonutcs Boma maccel mz = 100 r mpu temneparype t2= 7 °C. Haiitu npupanieHue
SHTPOMHUHU CUCTEMbI K MOMEHTY BBIDAaBHUBAHUS TeMmIeparyp. TernioeMKoCTh KaJopuMeTpa
npeHedpexxumo Mana. (4,4 1x/K)

5. WpeanbHplii ra3 B KOJAMYECTBE V = 2,2 MOJS HaxXOAUTCS B OJHOM U3 JIBYX
TEIJIOU30JIMPOBAHHBIX COCY/IOB, COETUHEHHBIX MEXKIy cOO00M TpyOKoii ¢ kpaHoM. B apyrom
cocyne — BakyyM. KpaH OTKpbUIH, U Ta3 3alI0OJHIWI 00a COCyna, yBEIHMYUB CBOM 00BEM B N
= 3,0 pa3a. Hatitu npupaimenue suTponuu raza. (20 J[x/K)

SIBnenus nepeHoca.

1. Halitn cpenHor0 UmMHY CBOOOAHOTO mpodera MeXIy CTOJKHOBEHHUSIMHU MOJICKYIT
ra3oo0pa3Horo a3ora, Haxozsmerocsa npu temneparype t = 0° C u nasnenuu p = 1,0 ulla. (6
Mwm)

2. JIBa OMHAKOBBIX MapaUIENbHBIX AMCKA, OCH KOTOPBIX COBMAJAIOT, PACIIONOXKEHBI Ha

paccrosinuu h npyr ot apyra. Paguyc kaxmoro nucka a, mpudeM a >> h. OauH TUCK BpamaroT
C HeOOJIBLION YIIIOBOM CKOPOCTBIO ®, IPYrod IUCK HEmoABMKeH. HaliTu MOMEHT cuil TpeHus,
JEMCTBYIONIMI HA HEMOJBMKHBIA AMCK, €CIIM KOA(PQPHUIMEHT BSI3KOCTH ra3a MEXIy JHUCKaMH
pageH 1. (N = 1,57nqwa’/h)

3. OnuH  KOHel| CTEepXKHS, 3aKIIOYEHHOIO B TEIUIOM3OJUPYIOIIYI0  O0OJIOUKY,
nojzepkuBaercs npu temneparype Ti, a apyroil koHen — mnpu Temmeparype Tz. Cam
CTep)KEHb COCTOMT U3 JIBYX 4YacTed, JUIMHBI KOTOpBIX li, W lo, W Kod(hPUIHEHTHI
TEIUIONPOBOIHOCTH Y1 U 2. HaliTH TemmepaTypy NOBEpXHOCTH CONPUKOCHOBEHUS 3TUX YacTel
crepkust. (1 Te 2+ x2 T2 l)/(ya 12 + 2 12))

PeanbHble KUAKOCTH
1. Kakyro paboTry 4 IpoTHB CHJ MOBEPXHOCTHOIO HATSXKEHUS HAJO COBEPIINUTH, YTOOBI
YBEJIUYUTh BIBOE 00BEM MBUIBHOTO My3bIps paguycoM I = 1 cm? TIoBepXHOCTHOE HATsHKEHUE
MBITEHOTO pacTBopa o = 0,043 H/m. (6,35 10 JIx)

2. Haiitu naBnenue p Bo3ayxa B BO3AYIIHOM my3bipbke auamerpom d = 0,01 wwm,
HaxomsmieMcss Ha rmiyomHe h= 20 cM 1mog MOBepXHOCTHIO BOABL.  ATMmocdepHOe
nasienue po = 101,7 kIla. (132860 I1a)

3. JlaBneHue Bo3Ayxa BHYTPM MbUIBHOTO My3bipsd Ha Ap= 1333 [la OGombuie

armocdeproro. Haiitu nuamerp d my3sipsi. [IoBepXHOCTHOE HATSHKEHHE MBUIBHOTO pacTBopa o
=0,043 H/m. (2,58 mm)

PeanpHbIE ra3el

1. KomnuectBo v = | kmonp kucioposaa 3anumaer o0beM V = 56 1 npu gasnenuu p = 93
MITa. Haiitu Temmnieparypy t raza, moas3ysich ypaBHeHHEM Ban-nep-Baannca. (348,9 K)
2. KomuuecTso v = 1 kmonb renus 3anumaeT ooseM V = 0,237 M3 mpu Temmneparype t = -

200 °C. Hauntu naBieHue p rasa, Nojb3ysaChb ypaBHeHHEM BaH-nep-Baanbca B IpUBEIEHHBIX
BesninunHax. (2,78 MIla)

3. Bo ckonbko pa3 paBieHue ras3a 0osblle ero KpUTHUECKOTO JIaBJIEHUS, €CIIU U3BECTHO,
4TO €ro 00BEM U TeMIlepaTypa BABOE OOJIbIIe KPUTUUECKUX 3HAUCHUH 3THX BenuuuH? (2,45)
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3J'leKTpI/I‘leCTBO H MarHeTusm

ba3a BompocoB a1 OleHKH 0a30BOr0 ypOBHS

Ne

wn ®dopmynupoBKa BoIpoca

BapuanTs! 0TBETOB

Hanpspk€HHOCTB MONSI CHCTEMBI TOUSUHBIX 3apsiIOB

ToueuyHsple 3apsapl PACTIONOKIIN B BEpIIMHAX
KBaJpara.
Kak onu B3auMoneicTByor?

1. cTaruBaloTCs K LEHTPY

2. pacxoJsTcs OT LeHTpa

3. ocTaroTcs B paBHOBECHH

4. OTBETUTH HEBO3MOKHO T.K. HE XBATACT JJAHHBIX

QQ,

r2

ITo 3akony Kymona B Buge F=Kk MOYKHO

paccuuTaTh B3aUMOJICHCTBHUE. . .

1. npoOHBIX 32psA/10B

2. TOYEYHBIX 3aPs/10B JI000H BeJMYUHbI

3. pa3HeCeHHBIX 3apsKEHHBIX Tea cdepuyeckoi
(opMBI IPH PABHOMEPHOM pacnpefe/IeHHH 3aps/ioB
1o 00beMy UJIH MOBEPXHOCTH

4. 3apsbKCHHBIX Tell cepuueckoil (HOpMBI ¢ JIFOOBIM
pacripezieneHleM 3apsiia no 00beMy WK IOBEPXHOCTH
5. BCE OTBETHI BEPHBI

Kakue 3apsHKECHHBIC TCJIa MOKHO pacCMaTpuBaTh
KaK TOYCYHBIC 3apsm1,1?

1. pa3Mepsl KOTOPBIX HE IPEBHIIIAOT | MM

2. mo0ble 3apsHKEHHbIC MAJICHBKUE Tela

3. pa3Mepsl KOTOPBIX CPABHUMBI C PACCTOSTHUEM MEXIY
HUMH

4. 3apspDKEHHBIE TeJa MapooOpa3sHON POPMBI

5. npaBMJIbHBIN OTBET He NPUBEEH

Ilpu osnekTpu3alu TPEHUEM  CTEKIISTHHAS
nanouka mpuodpena 3zapsg Q (e — Momylb
3apsna 1ekTpoHa). CleaoBaTeNbHO:

1. mamouka puodpena Q/e MPOTOHOB

2. manoyka morepsuia Q/e IpoToHOB

3. maymoyka npuodpeina Q/e 3IeKTPOHOB
4. najouka norepsiiia Q/e 31eKTPOHOB
5. npaBWIbHBIN OTBET HE NPUBEAEH

Kakas ¢usuueckass BeIUYMHA HMEET HMEET
eMHUIly n3mMepenust B/m?

1. IUIOTHOCTH PHEPTUH IIEKTPOCTATHUCCKOTO OIS
2. MOTEeHIIUAT

3. HAaNPSKEHHOCTH

4. sneKTpuvecKasi OCTOSHHAS

HNmeercs  deTelpe  3apsOKCHHBIC  YACTHIIBL
Yactumel 1 m 2 001a1a10T MOJOKUTEIBHBIMU
AIIEKTPUICCKUMH 3apsiiaMi, YaCTHIIBI 3 U 4 —
OTpHUIIATCIFHBIMU 3apsgaMu. Kakwme u3 3THX
YACTUL[ OTTAJIKUBAIOTCS?

1. Tompko 1 1 2

2. Tonpko 3 u 4

3.1 u 2 mexny codoii, 3 u 4 mexkay codoi
4.1 cyactumamu 3 u 4, 2 ¢ yacturiamu 3 1 4
5. BCE MEKTPHUYCCKH 3apsHKCHHBIC YACTHIIBI

HOTGHL{I/IaH I10JIA CUCT!

CMbI TOUCYHBIX 3apA10B

VKakuTe  HOMEpa  BEPHBIX  YTBEPXKICHHH
MOTEHIIMAJIBHOCTH JIEKTPUIECKOTO TIOJIS.

1. ecmm pabora 3JEKTPOCTATHYECKHX CWJI IO
MEePEeMEIIEHHI0 TOYEYHOTO 3apsiia BIOJIb 3aMKHYTOTO
KOHTYypa paBHa HYIIIO, TO TOJIE TOTCHIIUAIBHO

2.  ONIEeKTPUYECKOE  TIOJIE€  TOTEHIUAJIBHO,
OUPKYISIUS ~ BEKTOpa  HANPSHKEHHOCTH — TIOJA
MIPOU3BOJIHFHOMY 3aMKHYTOMY KOHTYPY paBHa HYIIO
3. BIeKTpHYecKOoe IOoJIe MOTEHIMANbHO, €CIH CHIIBL,
JecTByIONINE Ha TOUYEUHBII 3apsiz B
ANEKTPOCTATUIECKOM nonue SIBIIIFOTCSL
KOHCEPBaTHUBHBIMU
4.  dneKTpUYeckoe
HaNpsKEHHOCThb

cclm
Io

I10JIC INOTCHIMAJIBHO,
QJICKTPUICCKOI'O oJIsA

ecim
paBHa
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Bepcus noxymenra - 1 cTp. 38 IlepBblii 3x3eMILIIP KOIIMA Ne
TpaueHTy MOTECHIINAIIA, B3ITOMY C 0OpaTHBIM 3HAKOM
5. DIEeKTpUUYEecKoe MOJe MOTSHIHAIBHO, eciHu padoTa,
coBepIIaeMas AIIEKTPUIECKIM oJIeM npu
NepeMeIIeHUH 3apsiaa, He 3aBUCUT OT (OPMBI IyTH, IO
KOTOpPOMY IlepeMelaeTcs 3apsii
6. Bce NpuBeI¢HHDBIC YTBEPKICHUS BEPHBI
7. Bce pUBEEHHBIEC YTBEPKACHUS HE BEPHBI
2 JIuHMK HanpsDKEHHOCTH 3JIEKTPOCTATHYECKOTO | 1. OPTOTOHANBHO K SKBUIIOTEHIMATIBHON MOBEPXHOCTH B
TIOJIsl HATIPABJIEHH! ... CTOPOHY BO3pacTaHus MOTEHIUaIa
Tak, 9YTO BCErJa COBMANAIOT C BEKTOpaMH
HampsDKEHHOCTH 3. BAONB  DKBUIIOTCHIIHAIBHBIX
MOBEPXHOCTEH
4, OPTOTOHAJIBHO K IKBHIOTEHIMAIBHOMT
MOBEPXHOCTH B CTOPOHY YObLIM MOTEHINAIA
5. 10 KacaTelbHO! K AKBUIIOTCHIIHAIFHOW NOBEPXHOCTH
3 Uro mpencraBiseT cOOOH SKBHITOTCHIMANBHAS | 1. MOBEPXHOCTD, paBHOYNAICHHAS OT HCTOYHHUKA TIOJIS
IIOBEPXHOCTH? 2. reoMeTpMYecKoe MeCTO TOYeK ¢ PaBHBIM
NOTEeHIHMAJIOM
3. HOBEPXHOCTH CYIIECTBOBAHU ITOTEHIMATIA
4. reoMeTpHYecKkoe MECTO TOYeK, CHMMETPHUYHBIX
OTHOCHUTEJIEHO UCTOYHHKA MO
5. FeOMETPUYECKOE MECTO TOUEK C HYJIEBBIM
MTOTEHITHAIIOM
5 Omsnueckas BeNWYMHA, WMEIOIIas B CHCTeMe | |. IpOWICHHBIM IyTEM
CH pasmepHOCTb M/C?, 2. nepeMelIeHueM
Ha3bIBACTCH. .. 3. CKOPOCTBIO
4. yrinoBoi CKOpPOCTBIO
5. yckopenunem
DJIEKTpUYECKOe TOJIe 3aPsDKEHHBIX Tell
1 Ha jnuHHOM TOHKOM 1IpsiMoM  1ipoBofie | 1. Q/(4meol?)
PaBHOMEPHO  pacmpesieieH  ayekTpudeckuii | 2. Q/(2meor?)
sapsng Q, JumHa mpooma L.  Kakosa | 3. Q/(4meorL)
HAMPSKEHHOCTD TIOJIS Ha PACCTOSIHUH T 4. Q/(2meorL)
OT MPOBOAA BAATH OT €r0 KOHIIOB? 5. IpaBWIbHBIN OTBET HE NIPUBEJEH
2 Omnpenenure pa3sHOCTh HOTeHHManNoB Mexnay | 1.400 B
IJIaCTUHAMU TIJI0CKOTO KoHJeHcaropa, | 2. 0.2 B
pacctossHue Mexay KkotopeiMd 4 oM, a | 3.3.2B
HanpsoKEHHOCTh DJIEKTpUYEcKoro mnoist mexay | 4.5 B
Humu paBHa 80 B. 5.200 B
3 JIuHUM HaNpsHKEHHOCTH 3JIEKTPOCTATHUYECKOTO | MOJIOMKHTENbHBIX
IoNsl  HAYMHAKOTCA  Ha 3apsfax U | OTPUUATENBHBIX
3aKaHYMBAIOTCS HA ... 3apsgax (WIH yXOmAT B
OECKOHEUHOCTD).
4 JluHUM HaIPsHKEHHOCTH HHUKOTAA ... He MepPeceKalTCs
5 Kakast ¢usmueckass BeqMYMHA MMEET €IMHHUNY | 1. INIOTHOCTH 3HEPTHH MJIEKTPOCTATHYECKOTO HOJIS
n3Mepenus B/m? 2. mOTEeHLHa
3. HAaNPSIKEHHOCTH
4. ofeKTpudecKast HOCTOSTHHAS
DNEKTPOEMKOCTD. DHEPTHS AIEKTPUIESCKOTO TOJIS.
1 ®dusnyeckas BEIMUYUHA, Pa3MEPHOCTb KOTOPOH | 1.3/1eKTPOEMKOCTHIO
MOYKHO TIpe/icTaBuTh kKak Ki/B, sBusercs ... 2. HaPSHKEHHOCTHIO OIS
3. DIEKTPUIECKON TTOCTOSTHHON
4. MBNEKTPUYECKOI TPOHUIIAEMOCTHIO
5. paboToli mepeMenieHus 3aps/a B INEKTPUIECKOM
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MUTaHWSA, a 3aTeM YBEIHYUTHb PACCTOSHHE
MEXTy OOKJIaIKaMH, TO ...

[IOTEHLIMAJIOB YMEHbBILNUTCS
2. 3apsAg  yMEHbBIUUTCA,
OCTaHETCS HEU3MEHHOM

3. 3apAn  yBEIWYHTCA,
OCTaHETCS HEU3MEHHOM

4. 3aps ocTaHeTcsl HEM3MEHHBIM,
MOTEHI[UAJIOB YBEJIHYHUTCS

5. npaBWIbHBIN OTBET HE NPUBEAEH

a Ppas3sHOCTb

a pasHOCTh

Bepcus noxymenra - 1 cTp. 39 IlepBblii 3x3eMILIIP KOIIMA Ne
mosue
3apsn Ha KaxaoW oOKiaake KoHAeHcaTopa | 1. He M3MeHUTCS
YBEJIMYHIIH B 4 pasa. 2. yBenuuurcs B 2 pasza
Kak m3menntcs ero EMKOCTh? 3. ymeHpmuTcs B 4 pasza
4. ysenuuutcs B 4 pasza
5. yBenuuurcsd B 4 pasza
Mexny oOKiIagKaMHu IIIOCKOTO KOHJeHcaropa | 1. He U3MEHHTCS
ObUT BO3MyX. 3aTeM MEXIy HUMHU IOMECTHJIM | 2. yBEIMUYHUTCS B 2 € pa3
HEKOTOpPOE€  BEIIECTBO C  JAUAJIEKTpUYECKoH | 3. yMeHbIIUTCS B 2 € pa3
TIPOHUIAEMOCTEIO €, 4. yBenuuutcs B 2 € pas
Kak n3mennrcs EMKOCTh KOHIEHCaTOpa? 5. yBeqiuumuTCsl B € pa3
Enuauna pasmepHocTH (usndeckoit BenmmunHel, | 1. Kymon
KOTOPYKO MOMKHO MpeacTaBuTh kKak JIx/B?, | 2. Ammep
Ha3bIBAETCH ... 3. HerotoH
4. ®apap
5. 0Om
KonnmeHcatop 3apsamnu W OTKIIOWWIM  OT | 1. HE U3MEHHUTCS
HCTOYHHKA MOCTOSTHHOTO TOKA. 2. yBeIHYHUTCH B 2 pa3a
Kak u3MeHHTCS 3Heprus 3JIeKTpUYecKoro mois | 3. yBenuuurcs B 4 pasza
BHYTPH KOHJEHCAaTopa, €CId YBEIM4YUTh B 2 | 4. yMeHbIIUTCS B 2 pa3a
pasa  paccrosHMe ~ MeXJy  oOkiagkamu | 5. ymeHplutcs B 4 pasa
KOHJIeHcaTopa?
IIpu yBenuueHuu pasHOCTH moTeHIanoB Ha | 1. 10 m/Dx
oOKkaskax KOHJICHcaTopa BTpoe dHeprus ero | 2. 40 m[Dx
AJIeKTpUUecKoro mous ypenuumiack Ha 200 k. | 3. 25 m/:k
DHeprus 3TOro KOHAEHcaropa BHadanme Obuta | 4. 45 m/Ix
paBHa ... 5. 30 mJIx
Ecnu xoHIeHcaTtop OTKIIOYMTH OT WMCTOYHMKA | 1. 3apsii OCTaHeTCss HEW3MEHHBIM, a pPa3HOCTh

INOTCHIIMAJIOB

IIOTCHIIUAJIOB

a pasHOCTH

TTocTossHHBIH 511

E€KTPUYECKUH TOK

KakoBa cuna Toxa B menu HcTOYHHMKa Toka ¢ | 1.0.5 A
ONC, pasHoii 4.5 B wu BHyTpeHHuM | 2.3 A
conpotusiaeHueM 1 Om npu nopkimodeHuu Bo | 3.2 A
BHEIIIHEH LIEeNU pEe3UucTopa C comporusieHneM | 4.1 A

3.5 Om? 5.4A

Uemy paBHO BHyTpeHHee comportusienue | 1.4 Om
ucroynuka Toka ¢ DJIC, pasnoit 10 B, ecnu npu | 2. 9 Om
TIOAKJIFOYEHUH K HEMY pesuctopa | 3.1 Om
conpotusiaeHreM 4 OM 10 MEKTPUIECKOI 4.5 0Om
[IEeNH TIPOTEeKaeT ToK 2 A? 5.20m

K koHIIaM IMHHOTO OJHOPOAHOIO NMPOBOJAHMKA | YBEJHMYHUTCS
npuitokeHo Hanpspkerne U. [IpoBoj ykopoTrinu | YBeauuuTces
BTPOE U TPWIOKEHHE K HEMy MpexHee | YMEHbIIUTCS
HanpspkeHue U. Kak m3menurcs mpu 3Tom cuna

TOKa, MOIIHOCTE TOKA ¥  COIPOTHUBIICHHE

MIPOBOJIHUKA?

Awmnepmerp conporusierueM 0,1 Om umeer | 0,02 Om
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Bepcus noxymenra - 1 cTp. 40

IlepBblii 3x3eMILIIP KOITIA Ne

mxamy 1o 4 A. Kakoe compoTHBICHHE TOIKHO
OBITh y IIyHTa, YTOOBI YBEIWYUTH MpPEHeT
n3MepeHus amnepmerpa no 24 A?
5 e mammer, paccumranHsle Ha 220 B m | 1.Ql<Q2
HAMEIOIINE HOMHUHAaJbHbIE mormHocTy | 2. Q1 > Q2
P1=40Bt, P2=100Bt, Brmouens B ceth | 3. Ql =Q2
U=220B MOCIICIOBATEIHHO. Cpasaure | 4. Q2 =4Q1
KOJIMYECTBA TEIJIOTHI, BBIACICHHBIE B JIAMIIaX.
3aBHCUMOCTBIO  CONPOTUBJIEHUS JIaMI  OT
TeMIepaTypsl IpeHeOpeyb.
Mar=suTHOE TI0JIe CTalMOHAPHOTO TOKA B BAKYyMe
1 Kak B3anmMonmeiCcTBYOT Ba MapauIeIbHBIX IpYT | l. IPOBOAHUKH IIOBOPAYMBAIOTCS
IpyTy TMPOBOIHUKA, SCITH IEKTPHUSCKUAN TOK B | 2. IPOBOAHUKH IPUTATHBAIOTCS
HUX MpoTeKaeT B MPOTHBOIMOJIOKHBIX | 3. MPOBOAHUKHU OTTAJIKUBAIOTCSH
HaIpaBJICHUIX ? 4. cuia B3aMMOJICHCTBHS paBHA HYITIO
2 Kak Ha3biBaeTcsl eAMHNALIA UHAYKTUBHOCTH? 1. Tenpu
2. Barr
3. Tecna
4. Bebep
3 Uro Habmronanock B onsiTe Ammnepa? 1. B3auMojeiicTBUE JABYX napauieJbHbIX
NPOBOJHUKOB C TOKOM
2. TOBOPOT MarHUTHOHM CTpEeNKH BOJW3U INPOBOJHHUKA
IIPU IPOITYCKaHUU Yepe3 HEero ToKa
3. B3aUMOJICHCTBHUE JBYX MarHUTHBIX CTPEIIOK
4. BO3HHKHOBEHHE HIEKTPUIECKOTO TOKA B KaTyIIKe pU
BIBHTaHWUH B HEE MarHUTa
4 Uro HaONrOOANnock B omeITe Dpcrena’? 1. B3auMoJeHiCTBHIE JBYX MapajuICIbHBIX IPOBOTHUKOB C
TOKOM
2. B3aMMOJICHCTBUE TBYX MarHUTHBIX CTPEIIOK
3. BO3HUKHOBEHHE AIEKTPHICCKOTO TOKA B KATYIIKE MPH
BIBUTaHWUH B HEE MarHUTA
4. IOBOPOT MATHUTHOI CTPEJIKH BOJIU3HM NPOBOIHNKA
NPH MPONYCKAHUM Yepe3 Hero Toka
5 Ilpoton u  anba-yactuiia BietaroT B | 1. paBHO 1
OTHOPOJIHOE MarHuTHOE none | 2. paBHo 2
NIEPIECHIUKYISIPHO BEKTOPY MarHutHo# | 3. paBHo 1/2
HHAYKIMH C OJMHAKOBBIMHU CKOPOCTSMH V. | 4. paBHO 4
OTHOIIeHHEe MOIyned Cui, ASHCTBYIOUIMX Ha | 5. IPaBWJIBHBINA OTBET HE NMPHUBEAEH
HHUX CO CTOPOHBI MAarHHTHOTO TIONS B 3TOT
MOMEHT BPEMEH, ...
8 Hon Na+ maccoii m Biaeraer B MmarautHoe moie | 1. eR/(mv)
CO CKOPOCTBIO V TEpIeHIUKYIsIpHO JmHuAM | 2. mv/(eR)
MHIYKIMH MardHutTHoro moist B u amxercst mo | 3. mvR/e
OKpykHOCTH pamuyca R. Moayne Bekropa | 4. mve/R
WHIYKITUH MarHUTHOTO oJIst MOYKHO
paccUYuTaTh, HOIB3YSICh BEIPAKEHUEM ...
OeKTpOMarHUTHAS HHIYKIHS
1 Kakoit  u3 MIEPEYNCIeHHBIX ~ TponeccoB | 1.  BO3HUKHOBEHHWE  CHJBI,  JCHCTBYIOIIEH  Ha
OOBSICHAETCSI ~ SIBJICHHEM  DJIEKTPOMArHUTHOW | IABIDKYIIYIOCS 3apsKCHHYIO YaCTHILY
AHIYKITAHA? 2. B3aUMOJICHCTBHE IBYX MPOBOJIOB C TOKOM
3. BO3HHUKHOBeHHE JJIEKTPUYECKOT0 TOKa B
3aMKHYTOM KaTylIKe MPH YMEHbIIEHUU CUJIbI TOKA B
KaTylIKe, HAXoAseiicsa psiioM
4. OTKJIOHEHUE MAarHMTHOW CTPEIKH MPHU MPOXOKACHUU
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Bepcus noxymenra - 1 cTp. 41 IlepBblii 3x3eMILIIP KOIIMA Ne
TI0 TIPOBOAY 3JCKTPHUIECKOTO TOKa
5. IpaBWIBHBIN OTBET HE NPUBEIEH
2 HNmerores Tpu OIMHAKOBBIX MeTauindeckux | 1.B1m2
Kosbla. M3 mepBoro kosbla BEIBOAUTCS MAarHuTt, | 2. TOJIBKO B 1
BO BTOPOE KOJIBIIO BBOJUTCSI MarHuT, B TPETheM | 3. TOJIBKO BO 2
KOJIbIIE HAXOJUTCS HEMOJABMXHBIA MarHut. B | 4. Tonmpko B 3
KaKOM KOJIBIIE T€UeT UHIYKIIUOHHBIN TOK? 5.81,2u3
6. HU B OJTHOM M3 KOJIeI] TOKa HeT
3 JIuHUY MarHUTHOW MHAYKIMU BCETTA ... 3aMKHYTBI
4 HanpsbxeHHOCTD MarHuTHOTO ToJIst H | Ucrounukom moJis
ONpEJIeNseTCsS TOJBKO U HE 3aBHCHUT OT
CBOICTB Cpeabl.
5 OxuH pa3 HONOCOBOM MarHWT MajaeT CKBO3b | 1. BOBHMKAET B 000HX CJIYyYasix
HETIOIBIKHOE METAJLTHYECKOE KOJIBIIO 2. HE BO3HUKACT HU B OTHOM H3 CIy4acB
IOKHBIM TIONIFOCOM BHHU3, BTOpOH pa3 — | 3. BO3HHKAET TOJBKO B IIEPBOM CIIydae
CEBEPHBIM MOJOCOM BHHU3. TOK B KOJBIIE ... 4. BO3HHMKAET TOJILKO BO BTOPOM CIIyJae
IlepeMeHHEBIH TOK. DIEKTPOMATHUTHEIEC KOJICOaHHS
1 Jlorapudmudgeckum  OEeKpeMEHTOM 3aTyXaHUs | 1. oOpaTHas MPOMEXYTKY BpPEMEHH, 3a KOTOPBIH
Ha3bpIBaeTCs (pu3uyecKas BeTHIUHA . .. aMIUTUTYa KoJeOaHMsI YMEHBIIIACTCS B € pa3
2. TIOKa3BIBAIOIIAs, BO CKOJNBKO pa3 aMIUTUTyOa
KoJIcOaHMs YMEHBIIACTCS 32 ICPUO
3. ToKa3bIBaloIasi, BO CKOJBKO pa3 HampshKeHHe Ha
KOHJICHCATOpEe B pe30HAaHCE OOJbIlle HAMPSKCHUS,
MOJIBOTUMOTO K KOHTYPY
4. oOparHasi YHCJIy NEpPHOAOB, B TeYeHUE KOTOPBHIX
aMILTUTYJA KoJ1e0aHusl yMeHbIIAETCs B € pa3
5. IpaBUWIBHBIM OTBET HE NPUBEJIEH
2 [onq  nmkmwyeckod  (KpyroBoil)  4YACTOTOH | 1. Bpemsi OTHOTO IOJTHOTO KOJeOaHUs
KoJicOaHMA CIIeAyeT MOHUMATD ... 2. 9HCII0 KoJieOaHu B eIMHUILY BPEMEHH
3. BeNMYHHY, OOpaTHYI IPOMEKYTKY BPEMEHH, 3a
KOTOPBIN aMIUTATYNA KOJIeOaHUI YMEHBIIIUTCS B € pa3
4. yucio KoJebaHuii 3a 6.28 cexyHg
5. IpaBWIbHBIM OTBET HE IPUBEJIEH. ..
3 AMIIUTYJa  3aTyXalomero  sJjekTpudyeckoro | 1. mepuojy xoiebaHuit
KONeOaHUs TEOPETUYECKH YMEHBINAETCs OT | 2. BpeMEHHU pellaKcariuu
Ha4yaJlbHOTO 3HA4Ye€HUs JO HylIsd B TeueHue | 3. 0eCKOHEYHOCTH
BpEMEHH, PABHOTO ... 4. onpeneseHHOMY MPOMEXYTKY BPEMEHH, Pa3TMIHOMY
ISl pa3HBIX KOHTYPOB
5. IpaBUJIbHBIN OTBET HE NMPUBEJICH
4 JlexpemeHTOM 3aTyXaHus HasbIBaeTcs | . mokaspIBaromasi, BO CKOJBKO pa3 HampsHKEHHE Ha
(¢u3ndecKas BEIWIHHA ... KOHZICHCATOpEe B pe30HaHCe OOJbIlle HaNpsHKEHUS,
MOJBOAUMOTO K KOHTYPY
2. oOparHas YHCIy MEPUOJOB, B TECUCHHE KOTOPBIX
aMIUIUTYa YMEHbIIIAETCS B € pa3
3. oOpaTHas TPOMEXKYTKY BPEMEHH, 3a KOTOPBIH
aMIUTUTYa KoJieOaHWi yMEHBIIIACTCS B € pa3
4. moka3piBalOIias, BO CKOJbKO pa3 aMILIUTyIa
KOJ1e0aHMsI YMEHbIIAETCS 32 MePUO/
5. moka3piBaromasi, BO CKOJBKO pa3 aMIUIATYyAA
KOJIeOAHHS YMEHBIIAETCS 32 OJJHY CEKYHIY
6. IPaBWJILHBIN OTBET HE MPUBENCH
5 Koaddunmerarom 3aTyXaHus HaspIBaeTcs | l. mMokaspIBaromas, BO CKOJBKO pa3 HaNpsHKEHHE Ha
(u3nvecKas BEIWIHHA ... KOHJZICHCATOPE B pEe30HAaHCE OOJbIIe HANpPsHKEHUS,
MOJIBOTUMOTO K KOHTYPY
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Bepcus noxymenra - 1 cTp. 42 IlepBblii 3x3eMILIIP KOITIA Ne

2. oOparHas dYHCIy MEPUOIOB, B TECUCHHE KOTOPBIX
aMIUTUTYa KoJieOaHMsI YMEHBIIACTCS B € pa3

3. oOparHasi MPOMEXXYTKY BpeMeHH, 3a KOTOPbIi
aMILTUTYJA KoJ1e0aHusl yMeHbIIAETCs B € pa3

4. moKa3bpIBalOINAs, BO CKOJbKO pa3 aMIUITUTyJa
KoJIcOaHMI YMEHBINIACTCS 33 IEPUOJT

5. IpaBUIIbHBIN OTBET HE NPUBENICH

baza BOIIPOCOB I OOCHKH CPCAHCTO YPOBHA

DopMyIHpOBKa BOIIpoca BapuanTsl oTBeTOB

Hanps>k€HHOCTH MO CUCTEMBI TOUEUHBIX 3apsIIOB

1 3apsan q=2,00 mxKn pacnpenenen paBHomepso | 0
no obreMy mapa paguyca R=40,0 mm. Haiitu
HalpsKeHHOCTh noJi E B ileHTpe mapa.

2 BOmm3un  wmerammmueckoro mapa momectunu | 1. Q>0
MOJIOXKUTENBHBIN ToYeuHbld 3apsin. Ilpu stom | 2. Q<0
0Ka3ajoch, 4TO ANEKTpUICCKast cuma, | 3.Q=0
JICHCTBYIOILIAs Ha 3apsin, paBHa Hymaro. Haiinure
3HaK 3apsjaa mapa Q.

3 [lBe mapamnensHble OECKOHEUHBIE IUTOCKOCTH | 75 B/m

3apsDKEHBI: OJJHAa C IUIOTHOCTBIO G1=+4,42*10
0 Kn/m?, npyras ¢ IIOTHOCTBIO G2=-8,84*10"
©Kn/mM?. Haiitu HanpsskeHHOCTh Hois B
MEXTy TIACTHHAMH.

4 beckoHeuHas TOHKas IpsiMas HUTH 3apsbkeHa | 3,6 kB/m
OJHOPOAHO ¢ TuioTHOCTBIO A=2,00 MKKi/m.
Haiitin E xak (yHKIMM paccTOSHHS I' OT HUTH.
Beraucnuts E mis r=10,0 m.

5 Onpenenuts HanpspKeHHOCTH E anextpudeckoro | 4,1 kB/m
MOJIsI, CO3/IaBa€MOT0 TOYEYHBIM 3apsgoMm Q=10
HKn Ha paccrosaun r=10 cM oT Hero.
JManexTpuk — Maciio.

HOTGHI_[I/IaJ'I MOJIsI CUCTEMBI TOYCYHBIX 3aps10B

1 Toueunsrii 3apsn Q=10 uKn, nHaxomsce B | 1 kB
HEKOTOPOH TOUKE 101, obnagaeT
noreHuuaibHou sHepruedt 11=10 mx/x. Haiitu
MOTSHIIAAN (¢ STOHM TOYKH ITOJIS.

2 ITone cozgano ToyeunslM 3apsiioMm Q=1 vKiu. | 45 B
OnpenenuTe TOTCHIWAI @ IO B TOYKE,
YIOAJICHHOH OT 3apsiia Ha paccTossHue =20 cM.

3 3apsaaet Q=1 mMxKn n Q.=-1 mMxKn nmaxomsarcs | 26,3 kB
Ha pacctosann d=10 cm. Omnpexpenuts
MOTCHIOHAJS (¢ TIOJI B TOYKE, y)IaJ'leHHOI\/’I Ha
paccrosaue =10 cM OT mepBOro 3apsma |
Jexamniell Ha JIMHUM, TPOXOAsIIed dyepe3
NEPBBII 3apsi MEePIEHIUKYISIPHO HAIPaBICHUIO

oT Q1 K Qz.

4 IIo TtonkoMy kombiy paguycom R=10 cm | 505,5B
PaBHOMEPHO paclpeleNieH 3apsa C JIMHCHHOM
mrotHocteto =10 HKI/M. Onpenenursb
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KOITIA Ne

MOTEHIMAT ( B TOUKE, JISKAIIeH Ha OCH KOJIBIIA,
Ha pacCTOSHUU a=5 CM OT LEHTPA.

Tonkuii crepxkeHp mmmHOW 1=10 cMm Hecer
paBHOMEpHO pacmpenencHHBIH 3apsax Q=1 vKI.
Ompenenuth MNOTEHIUAT (© BIEKTPUUYECKOTO
MoJisi B TOYKe, JieXalllel Ha OCHU CTEp>KHS Ha
paccrosHun a=20 cM OT OMmKa#Iero ero
KOHIIA.

36,5B

Tonkue cTepkHM 00pa3yloT KBajgpar co
cTopoHON uMHOH a. CTepKHH 3apsuKeHBl C
nuHelHoi mrotHocTteio 1=1,33 HKa/M. Halitn
MOTEHIHMAJ ( B IEHTPE KBaApara.

84,3 B

QHCKTpI/I‘ICCKOG MOJIC 3apsIKCHHBIX TCJI

TOHKHI CTEP)KEHb COTHYT B KONBIO PaanyCcOM
R=10 cm. OH 3apspxeH ¢ TMHEHHOU MIIOTHOCTHIO
=300 uKw/M. Kakyio pabory A Hamo
COBEPIIUTH, YTOOBI mepeHecTr 3apan Q=5 K
U3 [EHTpa KOJIbIA B TOUKY, PACIIOJIOKEHHYIO Ha
ocH Koublia Ha paccrosiHud 1=20 cM oT 1eHTpa
ero?

47 mi Ik

Toueunsie 3apsaasl Q1= 1 MxKi u Q>=0,1 mxKn
HaxXomsATCs Ha paccTosHuu 11=10 cM Jpyr or
npyra. Kakyro paboty A coBepiiar cuibl Mo,
€CJIM BTOPOH 3apsi, OTTAJKUBAasCh OT NEPBOIO,
YIAIUTCS OT HEro Ha paccTosiHue =10 m

40,04 mxx

beckoHeuHass TOHKas TpsMas HUTh HeceT
PaBHOMEPHO pAaCNpENeNCHHBIN 10 UINHE HUTH
3apsx ¢ twiotHocthlo 1=1 HKw/M. Kakos
IpaJIueHT TOTEHIMaNa B TOUYKE, yAaJeHHOH Ha
paccrossaue 1=10 cM oT HuTH? VYKaszarb
HalpaBJIeHHE TPAANEHTa ITOTEHIHAIIA.

0,1798 MB/m
BekTop HanpaBjeH K HUTH

JIBe OcCKOHEYHBIC MapajulebHBIC IUIOCKOCTH
HaxomaTcs Ha paccrosHud d=0,5 cMm gpyr or
Jpyra. Ha IUTOCKOCTSIX paBHOMEPHO
pacmpenieieHsl  3apsAAbl ¢ TIOBEPXHOCTHBIMH
mwiotHocTamMu  61=0,2 MxKn/M?u  62=-0,3
MkKi1/M2. ONpenenuTs pasHOCTb TOTEHIUANIOB
U Mex1y IUIOCKOCTSIMH.

140 B

KaxoBa morenumanbHas sHeprus [ cuctembl
YETBhIPEX OJUHAKOBBIX TOUEUHBIX 3apsioB Q=10
HKUI, pacmionoXeHHBIX B BEpIIMHAX KBaIpaTa co
cTOpoHOM anuHoM a=10 cm?

48,7 mx/Ix

OneKTpoEMKOCTh. DHEPIHs IEKTPHIESCKOTO MOJIS

Haiitu  snextpoemkocts C  yeaunensoro | 1,11 m®
METaJUIMYEeCKOro mapa pagnycoM R=1 cm.

Onpenenurs INMEKTPOEMKOCTb C | 180 n®
MeTajuimdecko cdepsl paxmycom R=2 cm,
TIOTPY’KEHHOH B BOTY.

IMap pamguycom Ri=6 cm 3apsoken 1o | 380 B

norernuaia ¢1=300 B, a map pagnycom Rr=4
cM — 10 moteHmuana ;=500 B. Ompenenuts
MOTEeHIMaJ ( IIapoB IMOCIE TOTO, Kak HX
COCAMHUIIN MCTAJINIMYCCKUM IIPOBOJHUKOM.
EmkocThio COCOANMHUTCIIBHOTI'O ITPOBOJITHUKA
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4 Omnpenenuts 3nektpoeMkocts C  1wiockoro | 6,2 Hd

CJIFOJITHOTO KOHJICHCATOpa, IJIOMAAb S IUIaCTHH
koToporo pasHa 100 cM?, a pacCTOSHHE MEXKIY
HUMH paBHO 0,1 MM.

5 Onexrpoemkocts C IUIOCKOTO KOHJEHcaTopa | 2,5 Mk®D
paHa 1,5 wmx®. Paccrosame d wmexmy
lacTHHaMu paBHO 5 MM. KakoBa Oyxer
anekTpoeMkocTh C  KOHJIEHCaTopa, €clid Iia
HIDKHIOIO TUIACTHHY TOJIOKUTh JIMCT S00HHUTA
TomuuHoN di=3 Mm?

6 K BO31yIIIHOMY KOH/IEHCATOPY, 3apsKEHHOMY 110 | 5
Pa3HOCTH MOTEHIIUAJIOB U=600 B u
OTKJIFOYEHHOMY OT HWCTOYHUKA HAMPSIKECHUS,
MPUCOCTUHUIN napaiesabHO BTOpOU
HE3apsDKCHHBIH  KOHJAEHCATOp  TaKUX ke
pasmMepoB u  (GOpPMBI, HO C JHIICKTPUKOM
(bapdop). OmpenenuTh  AUIICKTPUYCCKYIO
NpOHHMIIaeMOCTh € (apdopa, eciu Mmocie

IPUCOECTMHEHNS BTOpPOTO KOH/IeHcaTopa
pa3sHOCTb  MOTEHIMAIOB  YMEHBIIMJIACh 1O
U;=100 B.

7 Konpencarop snexrpoemkocteto Ci1=0,2 Mx® | 0,32 Mxd®
OblT 3apshKeH [0 Pa3HOCTH MOTEHIIHAIOB
U;=320 B. Ilocime TOro kKak €ro CoeIuHUIN
MapayiellkHO CO  BTOPHIM  KOHICHCATOPOM,
3apsOKEHHBIM IO  pPa3HOCTH  TIOTEHITHAJNIOB
U,=450 B, nanpsoxenre U Ha HEM H3MEHUIOCH
1o 400 B. Beiuuciaute emkoctb Cp BTOpOro
KOHJIEHCATOPA.

8 Konnencaropy, snekrpoemkocts C kotoporo | 0,05 mk/x
paBHa 10 nd, coobmen 3apsanm Q=1 nKm.
Onpenennuts 3Heprut0 W KoHJEHCaTopa.

9 Kakoe kommuaectBo TemnoTel Q Beigenutcs mpu | 0,209 Tk
paspsje  IUIOCKOTO  KOHJIEHCAaTopa,  €CiH
pasHOCTh HOTeHIHanoB U MeXAy IUIaCTHHAMH
paBHa 15 kB, paccrosaue d=1 MM, TURIEKTPUK
— chmoga W IUIOHmans S KaXIOW IDIaCTHHBI
pasHa 300 cm??

10 | DnekTpoH BIeTeN B IUIOCKHH KOHIeHcartop, | 79,6 B
uMest ckopoctb v=10 Mwm/c, HampaBICHHYIO
napajieNIbHO IUIaCTMHAM. B MOMeHT BelneTa u3
KOHJIeHCaTopa HalnpasJICHHE CKOPOCTH
JJIEKTPOHA  COCTaBIsI0O  yron  o=35° ¢
MepBOHAYATIGHEIM  HANPABIEHHEM CKOPOCTH.
OmnpexnennuTs pa3HOCTh MOTEHIMANOB U MexIy
MIacTUHAMU (TI0JIE CYUTATh OJHOPOIHBIM), €CITH
qrHa | mmactuH paBHa 10 cMm u paccrosane d
MEXy HIMH PaBHO 2 CM.

IToCTOSIHHBIN IEKTPUUECKUHN TOK

1 Hanpsokerne U Ha ImMHAX OIEKTPOCTAHIMH | 35 Mm?
paBHo 6,6 kB. IloTpeOutens HaxomurTcsi Ha
pacctostHuu 1=10 kM. OmpenenuTh omagsp S
CEUeHMs] MEIHOTO TpPOBOJA, KOTOPBIA CleAyer
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Bepcus noxymenra - 1 cTp. 45 IlepBblii 3x3eMILIIP

KOITIA Ne

B3STh JUIsl yCTPOMCTBAa ABYXIPOBOAHOM JIMHUU
nepenayy, ecyiy cuia Toka I B nmuHuu paBHa 20
A ¥ moTepu HaNpsHKCHHSA B MPOBOJAX HE
JIOJKHBI TpeBhIATh 3%.

2 Ha opnom kxoHue umnuHapudeckoro menHoro | 18,8 Om
MpoBOAHUKA conpoTuBieHueM Ro=10 Om (mpu 0
°C) noanepxkuBaercs Temmneparypa t1=20 °C, Ha
apyrom t=400 °C. Haiitu conpotusieHnue R
MPOBOAHUKA, CUYMTas TPaAJUEHT TeMIeparyphl
BJIOJIb €TO OCH TIOCTOSIHHBIM.

3 JlBe Tpynmsl U3 Tpex IOCIENOBATENBHO | 2 A
COEIUHEHHBIX 3JIEMEHTOB COCIMHEHBI
napasensHo. JJIC & KaXaoro 3neMeHTa paBHA
1,2 B, BHyTpeHHee comnportusienue r=0,2 Owm.
[Tomyuennast Oartapes 3aMKHyTa Ha BHEIIHEE
conporusnenue R=1,5 Om. Haiitu cuny toka I
BO BHEIIIHEH LIETIN.

4 JBa snemenTta (§1=1,2 B, r=0,1 Om; £=0,9 B, | 0,5 A
r.=0,3 OM) coeAWHEHb  OJHOMMEHHBIMU
MOJFOCAMH. ConpoTtusneHue R
COCIMHUTENBHBIX MpoBoJOB paBHO 0,2 Om.
OnpenenuTs cHITy TOKa I B 1ieny.

5 Jlammnouka u peocrar, COEUHEHHBIE | 2 A
MOCJIEZIOBATENBHO, MPUCOECTUHEHBI K UCTOUHUKY
Toka. Hampspkenne U Ha 3akpMax JIaMIOYKH
paBHo 40 B, conporusnenune R peocrara paBHO
10 OM. BremHsAsg 1ens moTpediIsieT MOIIHOCTh
P=120 BT. Haiitu cuny toka I B nenmu.

6 OMC & barapen pasHa 20 B. Conporusnenue R | 40%
BHelIHel nenu paBHo 2 OM, cuia Toka [=4 A.

Haiitu KI1J[ Garapewn.
7 IIpu cune Toxka [1=3 A Bo BHemHe#d nemnu | 12 B,2 Om
Garapen AKKyMYJISITOPOB BBIJIENIAETCS

momHocTh P1=18 BT, npu cune toka I=1 A —
cootBeTcTBeHHO P>=10 BT. Ompenenuts JC &
1 BHYTPEHHEE CONPOTHBIICHHE I OaTapeu.

8 Cuna Toka B mpoBOAHHKE compoTusieHueM | 1 k/[x
R=12 Om paBHOMepHO yObIBaeT oT Ip=5 A mo
I=0 B Tteuenne Bpemenun 1=10 c. Kakoe
KOJIMYECTBO TEIUIOTHl (Q BBLAGNACTCS B 3TOM
NPOBOJHHUKE 32  yKa3aHHBIH  NPOMEXYTOK
BpeMEHU?

MarnuTtHoOe noie CTAHMOHAPHOT'O0 TOKA B BAKYYMC

1 JIBe TOJOXKHUTENbHO 3apshKeHHble vacTuisl | 1. ma, ma
JBUXKYTCS BO B3aUMHO NEPIEHIUKYISPHBIX | 2. HET, HET
HanpaeneHusix. OTaMYHBl 7 OT  HyaAs | 3.71a, HeT
MarHWTHBIE CHJIBI, NEHCTBYIOIMME Ha JacTuibl 1 | 4. HeT, 1a
U 2, B TOT MOMEHT, KOTJla BTOpas 4YacTuIa
OKa3ajach Ha JMHUHA CKOPOCTH MEPBOiA?

2 Karymka mmunoit 1=20 cm cogepxkut N=100 | 0,3795 mTa
BUTKOB. [lo 06MOTKe Karymku uaer Tok I=5 A.
JuameTtp d karymiku paBeH 20 cMm. OnpenenuTsb
MarHMTHYIO HHIYKIHUIO B B Touke, jexarieil Ha
OCHM KaTyIIKM Ha paccrogHuu a=10 cM or ee
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Bepcus noxymenra - 1 cTp. 46 IlepBblii 3x3eMILIIP KOITIA Ne
KOHIIa.
3 I[lo nBymM OecKOHEYHO MAIMHHBIM THpAMbBIM | 57,13 MxTa

napajulesIbHbIM poBoAaM TeKyT Toku [1=50 A u
15=100 A B TIPOTHBOIIONIOKHBIX HAIIPABICHHUSX.
Paccrosaue d mexny mpoBogamu paBHO 20 cM.
OnpenenuTs MarHUTHYIO HHIYKIMIO B B Touke,
yAajeHHoOH Ha r1=25 cM OT mepBoro u Ha =40
CM OT BTOPOT'O NPOBOJA.

4 I[lo nBymMm OeckoHEYHO IIWHHBIM TIpsAMBIM | 87 MkTa
napaJjJiesIbHbIM IPoBoAaM TeKyT Toku [1=20 A u
1»=30 A B ogHOM HampamieHun. Paccrosaue d
Mexay npoBogamu paBHo 10 cm. Brrumcnuth
MarHMTHYIO MHAYKIHIO B B Touke, ymaneHHOH
0T 000MX NPOBOAOB HAa OAAMHAKOBOE PACCTOSTHHE

r=10 cm.
5 Onpenenuts  MakCUMalbHy!0  MaruuTHyrwo | 0,16 Tu
WHYKIUEO Bmax mons, CO371aBaEMOTO

QJICKTPOHOM, JABMKXYIIUMCSA HpHMOHHHeﬁHO Cco
ckopocthio v=10 MM/c, B TOYKE, OTCTOSIICH OT
TPACKTOPUH Ha paccTossHUH d=1 HM.

DNeKTpOMarHuTHAs HHIYKIUS

1 B oaHoponHoM marHuTHOM mojie ¢ uHaykuueid | 43,46 B
B=0,35 Tn paBHOMepHO ¢ yacToToit n=480 MuH"
! ppamaercs pamka, cozepxkamas N=500
BUTKOB IuIomanpio S=50 cm2 Och BpaleHus
JISKUT B IDIOCKOCTH PaMKH U TIEPIICHINKYIISIpHA
TTHASM WHIYKITUH. Omnpenenuth
MaKCUMaJbHYIO INC UHIYKIUH Emaxs
BO3HHKAOIIYIO B paMKe.

2 Koporkas karymka, coxepxamas N=1000 | 1B
BUTKOB, PAaBHOMEPHO BpAIAeTCsl B OJHOPOIAHOM
MarHuTHOM Tioje ¢ uHAyknweid B=0,04 Tn c
YIJIOBOM CKOPOCTBIO ®=5 Paji/C OTHOCUTEIHHO
0OCH, COBNAJAIOLIEH C IMaMETPOM KaTyLIKU U
MEePHEHANKYTISIPHON JIMHUSAM HWHIYKIHUHA MOJIS.
Onpenenute MrHoBeHHoe 3HadeHue OJIC
MHAYKIUH & U1 TeX MOMEHTOB BPEMEHH, KOTa
IUIOCKOCTh KaTyIIKU cocTaBisieT yron o=60° c
JMHUSMA MHAYKIUK nostst. [lnomane S katymkn
pasua 100 cM?.

3 O0OMoOTKa TOpouaa c HeMarHuTHeIM | 118 MB
cepaeunukoM umeer Ni=251 Burok. Cpennuit
nquamerp <D> Topouna pasen 8 cm, quamerp d
BUTKOB paBeH 2 cM. Ha Topoung HamoraHa
BTOpUYHAsE 00MOTKa, nMeromast No=100 BUTKOB.
IIpu 3aMBIKaHUM MIEPBUYHON OOMOTKH B HEll B
TeueHne t=1 Mc ycTaHaBIuBaeTCs cuia Toka [=3
A. Haiitu cpenntoro JJIC wmHmykmmn <Ei>,
BO3HHUKAIOIIEH HA BTOPUIHOH 0OMOTKE.

4 Marnautsbeiii motok ®=40 mMB6 mnponussiBaet | 20 B
3aMKHYThIH KOHTYyp. Omnpenenuts cpenHee
3nayenue JJC naaykunu <&i>, BO3HUKAIOUIEeH B
KOHTYp€, €CJIM MarHUTHBII MOTOK U3MEHUTCS 110
HyInd 3a BpeMst At=2 Mc.
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I[lo xarymke wHAykTHBHOCTRIO L=0,03 ™MIH
teueT TOK [=0,6 A. IIpu pa3MBIKaHUH LETH CHJIa
TOKAa W3MEHSETCS NPAaKTUYECKH [0 Hynsd 3a
BpeMs At=120 mxc. Onpenenuts cpeastoro O[C
CaMOMHAYKIMHU <&i>, BO3HHUKAIOIIYIO B KOHTYpE.

9,6 MB

ITepemMeHHBII TOK. DNEKT

pOMAarHuTHLIC KoJIeOaHMs

Kongencatop emkxoctu C  3apsbkaercd 10
HarpsokeHust Uo M 3aMbIKaeTcsi Ha KaTymiKy c
uHIyKTUBHOCTBIO L. Uemy paBHa ammiuurtyna
Im cribl TOKa B 0Opa3oBaBIIEMCs KoeOaTenbHOM
KOHTYpe? AKTHBHBIM CONPOTHBICHHEM KOHTYpa
peHeOpeyb.

Uo(C/L)%8

CocraBiena JNEKTpUYECKas Lenb u3
napajuieIbHO COCIMHEHHBIX AKTUBHOTO
CONPOTHBIICHHUS, KOHJCHCATOpa W  KATyLIKH.
Llemp coemmHeHa C  BBIXOAOM TeHepartopa
HePEMEHHOT0 HapsDKCHUS, aMILTUTYIA
Kkoine0aHWi  HampsDKEHHsT B ONBITE  HE
n3Mmensercs. Kak 6y,HCT HU3MCHATHCA aMIUIUTyaa
KkoneGaHWM CcHIBl TOKAa B OOmed Ienu mpu
YBCIIMYCHUUN YaCTOThbI KOJ'Ie6aHHI>i HaIpsAKCHUA,
HauuHas ¢ Hynsa?

1. He OyaeT M3MEHSThCS

2. OynmeT TUHEWHO BO3pAcTaTh C YaCTOTOH OT HYJIS

3. Oy#eT JMHEHHO YOBIBaTh C YaCTOTOW OT HEKOTOPOTO
HavYaJbHOTO 3HAUYCHHMS

4. Oymer cHayajma BO3pacTaTh C YacTOTOM OT HyI,
JIOCTUT'HET MaKCHMAJIbHOTO 3HA4YeHWs, 3aTeM Oyner
yObIBaThH

5. Oymer cHayana yObIBaTb C 4acToToii oOT
HEKOTOPOro Ha4YajJlbHOI0 3HA4YeHHs, JAOCTHUTHET
MHHHUMAJbLHOI0 3HAYEHU, 3aTeM OyIeT BO3pacTaTh
6. OyzeT KosiebaTbes Mo 3aKOHY CHHYCa WM KOCUHYyCa
7. IpaBWIbHBII OTBET HE MIPUBENEH

Ha 3axumbl Lenu mnomaercs MEPEMEHHOE
HanpspKEHUE ¢ AeUCTBYIOINMM 3HayeHueMm U=220
B wu yactoroii v=50 I'm. AKTUBHOE
conpoTusiaeHue uenu R=22 OM, HHOAYKTUBHOCTb
L=318 mMI'H. EmMKocTh memu momdupaercs Tak,
4TOOBl TIOKAa3aHHE BOJBTMETPA, BKIFOUEHHOTO
MapaJjieIbHO KaTyIIKe WHIYKTUBHOCTH, CTallo
MakcuMaibHbIM. HaliTu moxazaHus BOJBTMETpA
Ui u amnepmerpa | B atux ycnoBusx. [TomHbiM
COTIPOTHBIICHUEM aMIIEPMETpPa U OTBETBICHHUEM
TOKA B I[eMIb BOJBTMETPA MOKHO MTPEHEOPEUb.

10 A, 1 kB

Cuma Toka B  KojeOaTeTbHOM  KOHTYpE
mMeHsercs 1o 3akoHy [ =10sin(1000t) A.
WunyktuBHocte kxoHTypa 1 I'm.  Haligure
€MKOCTh KOHZIEHCATopa.

1 MKD

AXTHBHOE  CONpOTHBIEHHE  KOJEOATEeIHLHOTO
koHTypa R=0,33 Om. Kakyro momuocts P
MOTPEONAeT KOHTYP INpH MOANCPKAaHWM B HEM
He3aTyXaloKX KoyeOaHWH C aMIUTUTYION CHIIBI
ToKa [=30 MA?

0,15 mBT

baza KOHTPOJIbHBIX 3aJaHUM 111 OLIEHKHA BBICOKOTO YPOBHS

Ne

w DopMynHpOBKa BONpoOca BapuaHTsl 0TBETOB
Hanpsx€HHOCTB NOJSI CUCTEMBI TOUYEYHBIX 3aps0B

1 IMonoxwurensuelii Todeunsit 3apsan 50 mxKn | 4,5 kB/m

HaxOAWTCSl Ha IUIOCKOCTH Xy B TOYKE C pajuyc-
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BEKTOPOM Io = 2i + 3j, Te i ¥ j — OPTHI OCeH X U
y. Haiitu Moaynep BekTOpa HaNpPSHKEHHOCTH
aNeKTpHUeckoro mons E B Touke ¢ pagmyc-
BeKTOpoM 1 = 8i - 5j. 31ech Io U I B METpax.

Tonkoe nonykonblo pagauyca R = 20 cM 3apsikeHo
paBHoMepHO 3apsinom q = 0,70 uKn. Haiitu
MOy b BEKTOpa HAMPSKEHHOCTHU JIEKTPUYECKOTO
T0JIs1 B IEHTPE KPUBU3HBI 3TOTO MOJIYKOJIbIIA.

100 B/m

HarpshkeHHOCTh JIEKTPUYECKOrOo MO 3aBHCUT
TOJIBKO OT KOOP/MHAT X U y 1o 3akoHy E = a (xi +
yj)/(x?>+ y?), Tae a — NOCTOsHHAS, i U j — OpTHI
oceif x u y. Haiitn motok Bektopa E gepes chepy
pamuyca R ¢ IeHTpoM B Hayasie KOOpAMHAT.

12,56Ra

TOHKOG HpOBOHO‘IHOC KOJIBIIO paz[I/cha I UMECT
JNMeKTpUUYeckuit  3apsn  q.  KakoBo  Oymer
NpUpAIEHUE CHIIbI, PACTATHBAIONICH MPOBOJIOKY,
€CJIn B ].[eHTp KOJIbIIa ITIOMECTUTH TOqeqHBIﬁ 3ap$l;[
Qo?

50,1 H

JIBe UIMHHBIE TapayjielbHBIC APYT APYTYy HUTH
PaBHOMEPHO 3apsDKeHbl TaK, 4TO HA EIUHHILY
JUIMHBl KaXXgol u3 HUX npuxomurcsa 3apsan 0,5
MKKi/M. PaccrosHue Mexay HHUTSIMH paBHO 45
CM. Haiitu MaKCHMAaJIbHOE 3HAUYEHHE
HaNpsDKEHHOCTH ~ DNIEKTPUYECKOro  MOoJsi B
IIOCKOCTH CUMMETPHHU 3TON CUCTEMBI,
PacMoNIOKEHHON MEKAY HUTSAMU.

39,9447 B/m

HOTCHL{I/IaJ'I MOJIAI CUCTECMbI TOYCYHBIX 3apsi10B

Hafitn moTeHImMan ¢ Ha Kparo TOHKOTO [HCKa
pammyca 20 cM, MO KOTOPOMY pPaBHOMEPHO
pacrpenereH 3apsa c MTOBEPXHOCTHOU
miotHOCTEIO 0,25 MKKi/M?2.

1,798 kB

Haiitn MOTCHIIAAT u HaNPSHKEHHOCTh
AMEKTPUYECKOTO TMOJII B LEHTpe HOoIycheps
paauyca R, 3apskeHHONW  paBHOMEPHO C
MOBEPXHOCTHOH IMIIOTHOCTBIO G.

oR/(2¢0)

3apsan q pacrhpeneieH paBHOMEPHO MO 00beMy
mapa paauyca R. Ilosmaras auanekTpudeckyro
MIPOHUIIAEMOCTh BCIOJy PaBHOM €IWHMUIIEC, HAWTU
MOTEHIMAN B IIEHTpe I1apa

3q/(8nReo)

[lorennman monst B HEKOTOpoW  obiacTu
NPOCTPAHCTBA 3aBHCHT TOJNBKO OT KOOPIHHATHI X
kak @ = -ax’+ b, rme a u b — HekoTOpBIE
nocrosiHHble. Haiitn pacnpeneneHue 00bEeMHOT0
3apsana p (x).

6g0ax

[orenmman moxs BHYTPH 3apsDKEHHOTO Imapa
3aBUCHT TOJIKO OT PACCTOSIHUS J0 €ro IEHTpa I10
3aKOHy @ = ar’+ b, rme a © b — IOCTOSHHEIE.
Haiitn pacmpenenenne o0beMHOro 3apsga p (r)
BHYTPH LIapa.

-6&80

3J’leKTpI/I‘IeCKOC T10JIC 3aPSAKCHHBIX TECJI

Toueunsrii 3apsn 100 mxKn Haxoguwres Ha
paccrosHun 15 MA  or  0e3rpaHHYHOU
nposomsimie  miockoctu.  Kakyro  paboty
HEOOXOJIMMO  COBEPIIUTh, YTOOBI  MEIJICHHO

1,5 k/l:x
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YIAIATH 3TOT 3apsii Ha O4YeHb OoJbLIoOe
paccTosiHUE OT TUIOCKOCTH?

2 HaiitTu mnoTeHnmman He3apsbKeHHOM mpoBonsmeit | 15 kB
ctepsl, BHE KOTOPOH Ha PacCTOSHHH 3 CM OT €e
LIEHTpa HaxoauTcs ToueuHsld 3apsin 0,5 MxKi.

3 Haiitu 3IEKTPUUECKYIO CUITY, kotopywo | 120 H/m?
WCIBITHIBACT 3apsijl, NPUXOIALINICS HA E€IUHUILY
MOBEPXHOCTU MPOU3BOJILHOTO MPOBOIHUKA, €CIU
MOBEPXHOCTHAsl IUIOTHOCTh 3apsAna paBHa 46
MxKn/M2.

4 Meramnmnyeckuil mapuk paguyca R = 1,5 cm | 500 H
umeet 3apsn q = 10 mxKun. Halitu moayne BekTtopa
PE3YABTHPYIOIICH CHIIBI, KOTOpas AEHCTBYeT Ha
3apsl, PpAaCIOJOKCHHBIH Ha OJHOW IOJOBHHE

IAPHKA.
5 JlBa  OJMHAKOBBIX HEOONBIIMX OJHOMMEHHO | 1600 Kr/m°
3apsHKEHHBIX mapuka ITOBEIECHEI Ha

M30JIUPYIOLUX HUTSAX PaBHOM JJIMHBI K OJHOMU
Touke. [lpu 3amonHeHWH OKpyXarouenl cpeabl
KEpOCMHOM  yroJl ~ pacxXOoXJEHHs HUTEH He
n3MeHwics.  HaliTu  mioTHocTh — Marepuana
LIAPUKOB.

DNEKTPOEMKOCTh. DHEPTHS ANEKTPUUECKOTO OIS,

1 JlBa UIMHHBIX TPSIMBIX MPOBOIA C ONWHAKOBEIM | 7,147 1072 d/m
panuycoM cedeHus | MM pacIioloXKeHbl B BO3TyXe
napajJiesIbHO JIpyr Ipyry. PaccrosHue mexay ux
ocsimu paBHO 50 MM. Hailtu B3auMHYyI0 €MKOCTb
MPOBOJIOB HA €IMHUILY HX JJIHHBI

2 Haiitn eMKoCTb cHCTEMBI U3 JIByX OJIMHAKOBBIX | 27€od
METAIUTMICCKUX MIAPHKOB Pajlyca a, PacCTOSHHE
MEXIy HEHTpaMH KOTOPHIX b, mpmuem b >> a.
Cucrema HaXOOUTCS B OJHOPOIHOM IHIJICKTPHKE
C IPOHUITAEMOCTBIO €.

3 Onpenenuts eMKOCTh CHCTEMBI, KOTOpas COCTOUT | 47meoa
W3 METAIMYECKOro INapukKa paadyca a H
Oe3rpaHU4HON MPOBOJIALLEH ILUIOCKOCTH,
OTCTOSIIIIEH OT IEHTpa IIapHKa Ha paccTosHue I,
eciu [ >> a.

4 B nexoropoii nienu umeercs ydactok AB ¢ 3.a.c. | 10 B,5B
ucrounuka & = 10 B, xonmencaropamu C;= 1,0
MK®, C1= 2,0 Mk® U pa3HOCTh MNOTEHIHAJIOB
oA — ¢ = 5,0 B. HaliTu HanpsbkeHue Ha KaXKa0M

KOHJICHCaTope.
5 Konpencarop emxoctu C1= 1,0 Mx®, 3apsokeHssiil | 60 MxKo
no Hampspkenuss U = 110 B, nogxirounnu

NapajuleIbHO K KOHIIAM CHUCTEMBI M3 JIBYX
MOCIIEI0BATENbHO COCIMHEHHBIX HE3apsHKEHHBIX
KOHJIEHCATOPOB, eMKOCTH KOTOphIX Cz = 2,0 MK®D
u Cz = 3,0 mx®. Kaxkoit 3apsi mpoTeder mpu 3ToOM
110 COeTMHUTEIIBHBIM TPOBOaM?

6 Konnencatop emxoctu Ci= 1,0 wmx®, | -0,03 Tk
[IPEIBAPUTEILHO 3apsDKEHHBIM 10 HanpsbkeHus U
= 300 B, mNDOIKIIOYMIM MapajUlebHO K
He3apsDKeHHOMY KoHzieHcaTtopy emkoctu Cp = 2,0
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Mk®. Haiitu npupaiieHue  3NEKTPUUYECKON
SHEPTUH 3TOH CHCTEMBI K MOMEHTY yCTaHOBIICHUS
paBHOBECHSL.

Toueunsnii 3apsn q = 3,0 mxKn Haxomgutcs B
LEHTpe IIapoBOTO CJOS W3  OJHOPOIHOIO
M30TPOITHOTO AWDJIEKTPHKA C MPOHUIIAEMOCTBIO €
= 3,0. Buyrpennuii paguyc cios a = 250 mm,
BHEIIIHUI b = 500 MM. Haittu
ANEKTPOCTATHYECKYIO SHEPTHUI0, 3aKIIIOYCHHYIO B
JHBIICKTPUYECKOM CIIOE.

27 mJIx

IInockuit KOHJZIEHCATOP ONYCTHJIN B
TOPU3OHTAIbHOM TIOJIOKEHHH B BOAY, KOTOpas
3aI0JHUIIA 3330p MEXKAY IUIaCTHHAMM MMpHHOH d
1,0 MM. 3areM KOHAEHCATOp MOAKIIOUMIN K
noctositHHoMy HamnpspkeHuto U = 500 B. Haiitu
NpHUpaIICHAE JaBJICHHUS BOJBI B 3a30pe.

7 xlla

ITocTOSIHHBIN NIEKTPUUECKUN TOK

JIMMHHBIT ~ paBHOMEpPHO  3apsDKEHHBIA IO
MOBEPXHOCTHU IIMJIUHIP paanycoM cedeHus a = 1,0
CM JIBUXKETCSI C MOCTOSHHOW CKOpocThio v = 10
M/c  Bmoib cBoed ocu.  HampsbkeHHOCTB
JMEKTPUYECKOTO  TONA  HENMOCPEACTBEHHO Y
noBepxHoctd mwinpapa E = 0,9 kB/cm. Yemy
paBeH COOTBETCTBYIOIIUN KOHBEKIMOHHBIN TOK,
T.e. TOK, OOYyCIOBICHHBIH  MEXaHWYECKUM
MIEpeHOCOM 3apsaaa’?

0,5 MKA

3a3op MEXKITY IJIaCTHHAMU IJIOCKOTO
KOHJIEHCATOpa 3aloJIHCH HEOAHOPOAHON Ciabo
MPOBOJSIIIICH Cpelol, y/elbHAs MPOBOAUMOCTD
KOTOPOiA H3MEHSIETCS B HAIpaBJICHNH,
MEPICHAUKYISIPHOM K [UIACTHHAM, 110 JTHHECHHOMY
3akoHy oT 61= 1,0 nCm/m 10 2= 2,0 nCm/m.
[Inomans kakmod mracTuHel S = 230 cm?,
mmpuHa 3azopa d = 2,0 mm. Haiitu Tok uepes
KOHZIEHCATop IpH HanpspkeHnu Ha Hem U = 300 B.

510° A

AMnepMeTp u BOJIBTMETP MOAKJITFOYUIIH
nocienoBaTensHO K Oarapee ¢ 3.a.c. & = 6,0 B.
Ecim  mapajiiensHO  BOJNBTMETPY MOAKIFOYUTH
HEKOTOPOE  CONPOTHBICHHE, TO  IOKa3aHHe
BOJBTMETpA yMeHbmiaercss B 1 = 2,0 pasa, a
NOKa3aHHe aMmIepMeTpa BO CTOJNBKO IKe pa3
yBenuuuBaercs. HaifTh mnokasaHue BOJBTMETpa
HOCJIe TOIKITIOYESHHUSI CONPOTUBIICHUSL.

2B

Karymika pamuyca r = 25 oM, conepxkamas 1 = 500
M TOHKOTO MEIHOTO TIPOBOJA, BpAIIAeTCA C
yIIoBo# ckopocThio @ = 300 paza/c BOKpyr cBoei
ocu. Yepe3 CKOIB3SIMIME KOHTAKTHl KaTyIIKa
MOAKITIOYEHA K OaJUTHCTHYECKOMY TaIbBaHOMETDY.
O6mee compoTtuBieHue Bce nermm R = 21 Owm.
Haiitu ynenbHbI 3apsii HOCUTeNEH TOKa B MEAH,
€CIM IpH PE3KOM 3aTOPMaKUBAHMU KaTyIIKU
uepe3 rajibBaHoOMeTp npoxoann 3apsa q = 10 aKi.

1,8 10" Ka/kr

Konnencarop émkoctbtio C =1 MK® NOAKIIOUEH
nocuenoBareapHo ¢ pesucropoM R =2 MOwm k

9 mxJlx

© ®I'bOY BO «Uenl V»




MHWHOBPHAYKH POCCHUU

@” DenepanbHOE TOCYIapCTBEHHOE OFOKETHOE 00pa3oBaTesibHOEe

YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1 cTp. 51 IlepBblii 3x3eMILIIP

KOITIA Ne

WCTOYHHKY C ANeKTponBmkymeit cwioir E = 3 B.
Omnpenenute paboTy, COBEPIIAEMYIO0 HCTOYHHKOM
TIpH 3apsiIKe KOHAEHCaTopa.

MarHuTHO€ 1oJie CTalIOHAPHOTO TOKA B BAKYYMeE

HaiiTu MHAYKUMIO MarHUTHOIO MOJS B LIEHTPE
KOHTYpa, UMEIOIIEr0 BUJ MPSMOYTOJbHUKA, €CIU
ero guaroHans d = 16 cM, yrom wMexay
nuaroHassMu @ = 30° u Tok B kKoHType [ = 5,0 A.

0,1 mTn

OdeHb NIMHHBIA TPOBOIHUK ¢ TokoM [ = 5,0 A
W30THYT B (Qopme mpsmoro yria. Haiitu
WHAYKIHWIO MAarHUTHOTO TOJs B TOYKE, KOTOpas
OTCTOHUT OT IDIOCKOCTH MPOBOAHKKA Ha | =35 cM u
HaXOAWTCS HAa TEPHCHINKYISApE K IPOBOIHUKAM,
MIPOXOMAIIEM Yepe3 TOUKy U3ruoa.

2.4 mxTn

WMeeTcs KONBIEBOI CONCHOWA TPSIMOYTOIHHOTO
ceueHus. HaliTu MarHUTHBIA MOTOK 4Yepe3 3TO
ceueHne, ecim ToK B ooMorke I = 1,7 A, moiiHOE
gucao BUTKOB N = 1000, oTHOIIeHHWE BHEIIHETO
JramMeTpa K BHyTpeHHemy 1 = 1,6 u Tonmuna h =
5,0 cm.

8 MxB0

Ha >kene3HoM cepaeyHuKe B BHAE TOpa CO
cpeaHuM paguycoM R =250 MM umMeeTcst 0OMOTKa
¢ o6mum ynciom BuTkoB N = 1000. B cepreunuxe
cleaHa ToMepevHas mpopespb mupuHoi b = 1,00
mMm. IIpu Toxke I = 0,85 A wuyepe3 oOMOTKYy
MHAYKLIMS MarHUTHOTO noJs B 3a3ope B = 0,75 T.
[Ipenebperas paccessHHEM MAarHUTHOTO ITOTOKA Ha
Kpasx 3a30pa, HAWTH MarHUTHYIO TIPOHUIIAEMOCTb
JKeJe3a B 9TUX YCIOBHUSAX.

3700

Haiitn noaBHXXHOCTB JIEKTPOHOB INPOBOJUMOCTH
B MEIHOM IPOBOJHMKE, €CJIHM IPH H3MEPEHUH
s¢dexra Xomaa B MATHUTHOM T0JIE ¢ MHAYKIUCH

B = 100 MT HampspkeHHOCTh IOIEPEYHOTO
AMEKTPUYECKOTO MO Y JaHHOTO IPOBOJHMKA
okazajjack B N = 1000 pa3 meHblIe

HapsKECHHOCTHU  TTPOJOJIBHOIO  BJICKTPHUYCCKOTO
T10J11.

0,01

DNeKTpOMarHuTHAs HHIYKIUS

Mexay TNOmMocaMu 3JIEKTPOMAarHuTa HaXOIUTCA
HeOobIIas KaTyllka, OCh KOTOPOH COBHagaeT C
HamnpaBlieHMeM  MarHuTthHoro  moms. Ilnomans
IIOIEPEYHOro ceueHus KaTymku S = 3,0 MM2, uncio
ButkoB N = 60. IIpu moBopore karymku Ha 180°
BOKpYT €€ JuaMeTpa depe3 MOAKIIOYEHHBIH K Hel
0aJUTMCTHUECKHH TabBaHOMETpP MPOTEKaeT 3apsis q
= 4,5 mxKn. Haiitu Monmynab BeKTOpa HHIYKITUH
MarHUTHOTO IIOJII MEXJy ITOJIFOCAMH, €CIIH TIOJTHOE
COTIPOTHBIIEHHE MeKTprudeckor renu R =40 Owm.

0,5Ta

MarHuTHbIl OTOK, IPOHU3BIBAIOIIUN  KOHTYD,
yobIBaeT 3a 1 mc 3 mo 2 MB06 mo nmuHEeitHOMY 3aKOHY.
Haiinure 3,4,c. MUHIAYKIIUYA B KOHTYpE.

1B

IT-00pa3HbIii MPOBOJHUK HAXOMUTCS B OTHOPOIHOM
MarHMTHOM MOJ€, MEPIEHINKYISIPHOM K IIJIOCKOCTH
MIPOBOJHUKA M HW3MEHSIOIIEMCS BO BPEMEHH CO

0,012 B
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ckopocteio B = 0,10 T/c. Bmons mapamiensHBIX
CTOPOH JTOTO TPOBOAHMKA TIIepeMemamT 0e3
Ha4yaJIbHOH CKOPOCTH IPOBOJHHUK-TIEPEMBIUKY C
yckopenreM w = 10 cm/c?. JlnuHa nepembuku 1 =
20 cm. Haiitu 3. 1. c. MHAYKIMY B KOHTYpE 4yepe3 t =
2,0 c mocne Havana mepeMeIieHus, eCiIu B MOMEHT t
= 0 mwiomans KOHTYpa W HMHAYKIUS MAarHUTHOTO
MOJIsl paBHBl HYMI. MHAYKTUBHOCTBIO KOHTYpa

npeHeOpedb.

4 | Karymka wHayktuBHoctn L = 2,0 MxlT u | 3 mx/lx
comporuBierns R = 1,0 OMm moaxiodeHa K
WUCTOYHUKY TOCTOSHHOH 3. nm. c. & = 3,0 B.

[TapamrensHO KaTyIIKe BKIIFOUYEHO COIMPOTHBICHUE
Ro= 2,0 Om. HaifTu Komm4ecTBO Teria, KOTOpoe
BBIJICJIATCS B KAaTYIIKe ITOCIIE pa3MbIKaHus Kiroda K.
BuyTtpennee COTIPOTHBIICHUE HWCTOYHHKA
peHeOPeKUMO MaJIo.

5 | Ha uHHBIT npaMoit  comenoun, wumeronwit | 0,196 A
quametp cedeHus d = 5 cMm u comepxanuii n = 20
BUTKOB Ha OJMH CAaHTHMETP AJIMHBI, IUIOTHO HajeT
KPYroBOI BUTOK M3 MEIHOTO MIPOBOJA CEUEHUEM S =
1,0 Mm% HaiiT TOK B BUTKeE, €CIM TOK B OOMOTKE
COJICHOM/IA YBEIWYHBAIOT C IMIOCTOSHHOI CKOPOCTHIO
=100 A/c. UHAYKTUBHOCTBIO BUTKA PEeHEOPEUb.

DJeKTpOMarHuTHEIEC KojeOanus. [lepeMeHHBIH TOK

1 | KonebarenbHBIH KOHTYp COCTOMT M3 KOHAEHcartopa | 5
emkoctu C = 40 Mk® u KaTyliku ¢
uHAyKTHUBHOCTRIO L = 2,0 MIT U axkTUBHBIM
conporusnenueM R = 10 Om. Haiitu oTHOmeHue
SHEPTUH MAarHUTHOTO TIONSA KaTyIIKH K OSHEPTHH
ANMEKTPUYECKOTO OIS KOHJASHCATOpa B MOMEHT
MaKCHMyMa TOKa.

2 | B koutype, modporHocTh koToporo Q = 50 wu | 1,003 mc
coOcTBeHHas vacTtoTa Kojebauuii vo= 5,5 kI'I,
BO30yXIaroTcsi 3aTyxawmue Konebanus. Yepes
CKOJIBKO BPEMEHH JHEPTHs, 3allaceHHasi B KOHTYpE,
ymeHbluTes B M = 2,0 paza?

3 | Comenoun c¢ wHmyktuBHOCTRIO L = 7 M[ m | 2 kI'n
aKTUBHBIM  compotuBienueM R = 44 Owm
TMOAKITIOYHIA CHadajda K HCTOYHHUKY ITOCTOSTHHOTO
HampspkeHust  Ug, a 3areM K  TeHepaTropy
CHHYCOUIANFHOTO HAIPSDKCHUS C JEHCTBYIOIINM
3HaueHueM U = Uo. Ilpu xakoii yactore reHeparopa
MOIIHOCTb, MOTpeOIIsieMast COICHOUIOM, OyIIeT B 1| =
5,0 paza MeHbIIIe, YeM B IIEPBOM cirydae?

4 | Karymka c¢ wHayktuBHocteto L = 0,70 T = | 199,8 Om, 110,1 Bt
aKTUBHBIM compoTuBieHueM r = 20 OM coequHeHa

MOCJEI0BATCIBHO c 0E3bIHIYKITMOHHBIM
CONPOTHBIIEHHEM R, M MeXxy KOHI[aMU 3TOM LenHu
MIPUIIOKEHO MIEpEMEHHOE HaIpsHKEHUE c

nerctByromuM 3HauenreM U = 220 B u yactoToil ®
= 314 pag/c. IIpn kakoM 3Ha4E€HHH CONPOTHUBIICHUS
R B menm Oymer BbIIENATHCS MaKCHMajbHas
TeIoBas MoIHOCTh? YeMy oHa paBHa?
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Ha cKonbko NPOLEHTOB OTIMYACTCS YacToTa ©
CBOOOIHBIX KoJIeOaHMIA KOHTYpa ¢ JOOPOTHOCTHIO Q
= 5,0 oT cOOCTBEHHOM YaCTOTHI o KOJIEOAHU 3TOTO
KOHTypa?

0,5%

Koseoanus u Boanbl. BotHoBast onTuka. KBanToBasi onTuka

ba3a KOHTPOJIBHBIX 3aJaHUM JJIs1 OLICHKH

6a30BOT0 YPOBHS

FeOMeTpI/I‘IeCKaH OIITHKa

1 | CBeroBoii My4OK BBIXOAUT U3 CTEKJIA B | CKOPOCTH YBEJINYHBAETCSA
BO3AYyX. UTO IPOMCXOOUT IPHU 3TOM CO | YACTOTA He H3MEHUJIACH
CKOPOCTBIO ~ UX  pacHpoCTpPaHEHHUs, | AJMHA BOJTHBI yBEJIMYWIACH
4acTOTOM ANIEKTPOMArHUTHBIX
KOJIcOaHUM CBETOBOM BOJIHE, JJIMHOM
BOJIHBI?
2 | Ha nae Bomoema, rmyOuHa Kotoporo 2 M, | 1,5 M
HaxoauTcs npenmer. Ha kakoit mmyOune
YBUAUT OTOT MpeAMET HaOIroIaTes,
KOTOpPBIH CMOTPUT Ha HEro CBEPXY
NEPIEHAUKYISIPHO MTOBEPXHOCTH BOJBI?
ITokazarens npenomieHus N=1,33.
3 | B nHOo Bomoema miryOuHOW 2 M BOWTa | 2,6 M
cBas, Ha 0,5 M BBICTYyHaromas 13 BOJIBI.
Haiigute aivHy TeHW OT CBauW Ha JHE
BOJI0E€MA INpH yriie najaeHus 60°.
4 | BenmunHa  mpsimoro  uzoOpaxenus | 0,4 m
npeaMmera  BABOe  OoJiblle  caMOro
MpeaMeTa. Paccrosgnue MEXKITY
IpeaMeToM U u3o0paxkeHneM paBHO 20
cM. Uemy paBHO (hOKyCHOE pacCTOSHUE
coOuparomien JUH3bI?
DJeKTpOMarHuTHbHIE KOJICOAHUSI M BOJIHBI
1 | Jlorapupmuueckum NeKpeMeHToM | 1. oOparHass NpPOMEXYTKY BpeMEHH, 3a
3aTyXaHUs  Has3bIBaeTcs  (U3MYecKas | KOTOPBIH aMILTUTYa KoJe0aHus
BEJIMYMHA ... YMEHBILIAETCs B € pa3
2. mOKa3bIBaIOIIasl, BO CKOJIBKO pa3 aMILTUTYAA
KOJIeOaHUs YMEHbIIAETCS 3a IEPUOJT
3. 1oKa3plBarollas, BO  CKOJIBKO  pa3
HamnpsDKeHHE Ha KOHJAEHCATOpe B pPE30HaHCe
Ooypllle  HANpSDKEHUs, IOABOJUMOIO K
KOHTYpPY
4. oOparHasi 4yHMCJIy NEpPHOIOB, B TeYeHHUe
KOTOPBIX aMILINTYAa KOoJ1e0aHUA
YMeHbLIAETCs B € pa3

© ®I'bOY BO «Uenl V»




MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1

cTp. 54

IlepBelii 3x3eMILLIP

KOITIA Ne

5. IpaBUJIBLHBINA OTBET HE MPUBEICH

[Ton nukIMYeckor (KpyroBoi) 4acTOTON
KoJie0aHMs caeyeT MOHUMATh . ..

1. Bpems OIHOTO MOJIHOTO KojeOaHus

2. yucio KosieOaHuil B €MHUIY BpEMEHU

3.  BeNUYMHY, OOpaTHYI  MPOMEXYTKY
BPEMEHH, 32 KOTOPBIM aMIUTUTyna KojieOaHuM
YMEHBIIUTCS B € pa3

4. yncio koJjedanmnii 3a 6.28 cexynp

5. IpaBUJIBLHBIA OTBET HE MPUBEJICH. ..

Amnutyna 3aTyXaroIlero
ANEKTPUYECKOTO KoJ1e0aHus
TCOPCTUYCCKU YMCHBIIACTCA oT
HayaJIbHOTO  3HA4YeHUs JO0 HyIl B

TCYCHUC BPCMCHHU, PABHOTO ...

1. nepuony xonebanuit

2. BpEMEHHU penakcaluuu

3. 0eckOHeYHOCTH

4. omnpenerieHHOMY IPOMEXYTKY BPEMEHHU,
Pa3IMYHOMY JJIS PA3HBIX KOHTYPOB

5. IpaBUJILHBIN OTBET HE MPUBEACH

I[ereMeHTOM 3aTyXaHHd Ha3bIBACTCA
(I)I/IBI/ILICCKaSI BCJIIMYHMHA ...

l. mokaspiBaromiasg, BO  CKOJbKO  pa3
HaNpsHDKEHUE Ha KOHJCHCATOpe B pPE30HaHCE
0oJbIle HaITPsAXKCHUA, IIOABOANMOTO K
KOHTYpPY

2. oOparHas dYWCITy TMEPHOAOB, B TEYCHHE
KOTOPBIX aMILIUTY/a YMECHBIIACTCS B € Pa3

3. oOparHas TIPOMEXYTKY BpEMEHH, 3a
KOTOPbIH aMIUIUTY/1a KoJieOaHui
YMEHBIIIAETCS B € pa3

4. mnoka3piBaOmiasi, BO CKOJbKO pa3
aMIUINTYIa KoJieDaHUsl yMeHbIIaeTcs 3a
Nepuos

5. mokaspIBaroIasi, BO CKOJIBKO pa3 aMILIATYyAA
KoJ1e0aHMs YMEHBIIIAETCs 3a OJIHY CEKYHIY
6. IpaBWIbHBIN OTBET HE IPUBEJIEH

Koagpunmenrom 3aryxanus Ha3bIBaeTcs
¢u3nueckas BeJIMYMHA ...

1. mokaspiBaromias, BO  CKOJIBKO  pa3
HalpsDKEHUE Ha KOHJAEHCAaTope B PE30HAHCE
Ooyibllle  HANpSDKEHUs, IOABOJUMOIO K
KOHTYpPY

2. oOparHas 4HCIy MEpPUOJIOB, B TEUCHHE
KOTOPBIX aMIUIUTY/AA KOJIeOaHUsI yMEHbILIAeTCs

B € pa3
3. oOparHasi MNPOMEXKYTKY BpeMeHH, 3a
KOTOPBIi aMILINTYAA KOJ1e0aHUA

YMEHbIIAETCH B € pa3

4. moka3pIBarolas, BO CKOJIbKO pa3 aMIUIUTY/A
KoJ1e0aHMH yMEHBILACTCS 32 NEPUOL

5. IpaBUJILHBIN OTBET HE IPUBEACH

WuTtepdepentinst CBETOBBIX BOJIH
Kaxkue yCIIOBUS sBisitoTes | 1. OauHaKoBbIE aMILTUTYAbI
HEOOXOINMBIMHA IS Haomronenust | 2. OQMHAKOBbIE YACTOTHI
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YCTOWYUBOMI UHTEPPEPEHITNOHHON

KapTUHBI?

3. OnuHakoBbIe (a3bl
4. IlocrossnHas pa3HocTh a3

2 PasHocTb X0J1a
HHTEP(PEPEHITUOHHBIX BOJIH
MOHOXpPOMAaTHYECKOTO  CBETa  paBHA
YeTBEpPTH JUIMHBI BOJIHBL. Onpenenure B
rpajaycax pasHoCTh (a3 KoJIeOaHHiA.

JIBYX

90°

3 | Ha »kpan OT TOYEYHOTr0 MCTOYHUKA,
HaxoJsUIErocsi OT HEro Ha OYEHb
OOJBIIOM PACCTOSHUU, MaJaeT CBET C
mmHOW BoHBL 580 HM. B akpane
UMEIOTCS JIB€ TapaJuleNibHble IIeIH Ha
paccrostnun 100 MKM ofHa OT JIpyroil.
Omnpenenure paccTosSsHUE MEXIY ABYMS
COCEIHUMU oJI0caMu
UHTEPPEPEHITUNOHHBIX MaKCUMYM,
HaOJTI0TaeMbIX Ha JKpaHe,
PaCMOJIOKEHHOM TMapajjieIbHO JKpaHy
Ha PacCTOSIHUM | M OT Hero.

5,8 Mm

4 | PaccrosHue MEXIy JBYMs ULIENsIMH B
omnbiTe FOHra 0,5 mMm. Illenn ocemaror
MOHOXPOMAaTHYECKUM CBETOM C JJIMHOU
BOJIHBI 0,6 MKM. Onpenenure
paccTosiHUE OT WLIeNieil 10 3KpaHa, eciu
MUpUHA HMHTEP(YEPEHIIMOHHBIX TOJIOC
paBHa 1,2 M

5 VYeraHoBKka [UIL  HAOMIOAEHUS  KOJIEIT
HrrotoHa OCBEIACTCS
MOHOXPOMAaTHYECKUM CBETOM C JIJTUHOM
BOoJIHBI 0,6 MKM, TaAAIOIIMM HOPMAJIBHO.
[IpoctpancTBO  MEXAy  JIMH30H H
CTEKJITHHOM  IIJJACTUHKOM  3aIlOJIHECHO
JKHIKOCTBIO, U HAOJIIONCHUE BEIETCA B
npoxozsmeM cBere. Pannyc KpuBU3HBI
muH3bl 4 M. Omnpeznenute MoKa3areib
MPEJIOMJIEHUSI JKUJIKOCTH, €CIIU PAUYC
BTOPOT'O CBETJIOrO KoJiblia 1,8 MM.

1,48

Jludpaxkiusi cCBETOBBIX BOJIH

1 |TIlpu OCBELICHUU TOYEYHBIM
MOHOXPOMAaTH4YECKUM CBETOM KPYyIJIOTO
OTBEPCTUs OYEHb MAJIOTO paauyca Ha
9KpaHe HaOmomaercss IUPaKIMOHHAS
KapTuHa. B leHTpe KapTUHBHI. ..

1. pa3memaercs cBeTJI0€ NMSITHO

2. pa3MelaeTcss TEMHOE MSATHO

3. Npu MOCTEeNEeHHOM yBeJIMYEeHUH Pajauyca
OTBepPCTHS  OCBENIEHHOCTh B  IIEHTpe
CHAYaJa YBeJIHYUBAETCS, 3aTeM YObIBaeT
Mo4YTH 10 HYJIA, 3aTemM BHOBb
YBCJIMIUNBACTCH H T.1.
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4. mpu INOCTENEHHOM YBEIMYEHUU pajuyca
OTBEPCTHUS  OCBEUICHHOCTb B LIEHTpE
YBEJIMYMBACTCSA U JOCTUIaeT MAaKCHMAJIBHOIO
3HAYECHUs

2 Ompenenure paauyc TpeTbed 30HHI | 1,64 MM
O@peHenst A ciiydas IUIOCKOW BOJIHBI.
Paccrositnue OT BOJHOBOW MOBEPXHOCTH
a0 Touku HabOmopenus 1,5 m. JlnmnHa
BOJIHBI 0,6 MKM.

3 Ha menp mmpunoit 0,1 MM mamaer | 1 m
HOPMaJIbHO MOHOXPOMATHYECKHI CBET C
JUIMHOU BOJIHBI 0,5 MKM.
Judpakimonnas KapTHHA HaOIIOMAeTCS
Ha JKpaHe, PacIoIOKEHHOM
napauieIbHO IICIIN. Omnpenenure
pacCTossHME OT INENM J0 SKpaHa, ecliu
IUPUHA [EHTPAIBLHOTO Makcumyma |
CM.

4 | Ha numadgparMmy C KpymibIM OTBEpCTHEM | 8
auaMerpoM d=4 MM majzaeT HOpMaJbHO
apajuIeIbHbIN IIy40K Iy4den
MOHOXpoMarudyeckoro  cera  (A=0,5
MKM). Touka HaOmroneHUS HAXOIUTCS Ha
OCH OTBEpPCTHsI Ha paccTosHUM b=1 M oT
Hero. Ckonbko 30H Openens
YKJIaJIbIBA€TCS B OTBEPCTUN?

5 | AudpakiuoHHas peleTka COAEPKUT | 7
n=200 mTpuxoB Ha 1 mm. Ha pemerky
najaeT HopMaJbHO MOHOXPOMAaTHUECKHM
ceeT (A=0,6 mMKM). Makcumym Kakoro
HauOOJIBIIIETO  TIOpsAJKAa  JaeT  dTa
penieTka?

[lonsipusanus ceera

1 | Onpenenure crenens  noispuzanuu | 0,8
YaCTUYHO TMOJISIPU3AIMOHHOTO  CBETa,
€CIIi aMIUTUTYJa CBETOBOTO BEKTOPA,
COOTBETCTBYIOILAs MaKCHMaJIbHON
WHTEHCUBHOCTH CBETa, B 3 pa3a OoibIie
aMIUTUTYIBl, COOTBETCTBYIOLIEH  €ro
MHUHHAMAaTbHOH MHTEHCHUBHOCTH.

2 Omnpenenute BO CKOJILKO pa3 | 9,88
YMCHBUIUTCA MHTCHCUBHOCTH
€CTECTBEHHOTO  CBETa, MPOMIEIIETO
4epe3 IBa HUKOJIA, ITIaBHBIC ITNIOCKOCTHU
KOTOpBIX 00pasyroT yronm B 60° ecnmu

© ®I'bOY BO «Uenl V»




MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

@DoHJ OLIEHOYHBIX CPECTB Mo AucuUIUinHe «Pu3ukay mno HanpasieHuto moarorosku 22.03.01 «MarepuanoBeaeHue u
TEXHOJIOTHH MaTepHAJIOB) HalpaslieHHOCTH (po¢iuo) Pumsuko-xumus npoueccoB 1 Marepuanos PTBOY BO «Yenl Y»

Bepcus noxymenra - 1

cTp. 57

IlepBelii 3x3eMILLIP

KOITIA Ne

KaXIBIM M3 HUKOJIEH KaK ITOIJIONIAET, TaK
U orpaxaer 5% mnajaromero Ha HUX
cBeTa.

IIydok ecTecTBEHHOro cBeTa MajaeT Ha
CTEKJISIHHYI0 npusMy ¢ ymiom 30°.
Omnpenennre Iokasaresb NPETOMICHHUS
CTEKJIA, €CIIM OTPAKEHHBIN J1yY SIBIISETCS
IIJI0CKONOJISIPU30BAHHBIM.

1,73

Ilyqok cBera, uaymMii B BO3AYXE,
[1a7aeT Ha NOBEPXHOCTb KXUAKOCTH IOA
yrioM  €1=54°. Omnpenenutrb  yroiu
IIPEIOMIICHUS €' IIy4Ka, eciu
OTPaKEHHBIN IIy40K IIOJTHOCTBIO
IIOJIIPU30BaH.

36°

Anammzarop B k=2 pasza yMmeHbIIacT
WHTCHCUBHOCTh CBETa, MPHUXOMAIICTO K
HEeMy oOT mnojspusaropa. Omnpenenutsb
Yo a MEXTY TUIOCKOCTSIMU
MIPOITYCKAHWS HOJISIpU3aTopa "
aHaJM3aropa. [Torepsimu
WHTEHCUBHOCTH CBETa B aHAJIM3aTOPe
peHeOpeyb.

45°

B3aHMOI[efICTBH€ OJICKTPOMAIrHUTHBIX BOJIH C BEIICCTBOM

IIppy  npoxoxaeHun B HEKOTOPOM
BEIIECTBE MyTH | MHTEHCUBHOCTH cBeTa |
yMEHbLIIACTCA B JBa pa3a. Bo ckoibko
pa3 ymeHpmuTCA | mpu IpOXOXKIEHUH
nytu 31?

1/8

Bo ckombko  pa3  HMHTEHCHUBHOCTH
MOJIEKYIISIPHOTO PaCcCEsTHUsI CHHETO CBETa
(A=460 HM) MIPEBOCXOJIUT
WHTECHCUBHOCTh  PAacCEesTHUS  KPAaCcHOTO
ceta (A=650 um)?

3,254

Haiitu  KoHIEHTpanuio0  CBOOOMHBIX
ANIEKTPOHOB  MOHOCQEpbl, eclnu s
paauoBoiH ¢ yactotoid v = 100 MI't ee
nokaszaresb npesaomiaeHus n = 0,90.

2,4 1013 M3

KBanTOBEIE CBOMCTBA CBETA

OT KakuxX  TapaMeTpoB  3aBHCHT | 1. OT 4aCTOTHI OOTYYAIOIIETO CBETa
BEJIMYMHA TOKA HACKIIIIEHU? 2. 0T MOIITHOCTH 00J1y4aeMOro0 cBeTa
3. OT CKOPOCTH BBUIETAIOIINX AJIEKTPOHOB
4. OT CBOMCTB BemecTBa (PoTrokaroa
OT Kakux MmapamMeTpoB 3aBUCUT paboTa | 1. OT 4aCTOTHI OOTYYAIOIIETO CBETa
BbIXoJa npu Gpotodpdexre? 2. OT MOIIIHOCTH 00JIy4aeMoro cBeTa
3. OT CKOPOCTH BBUIECTAIOIINX AJIEKTPOHOB
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4. ot CBOMCTB BenecTBa (poTokaroaa

3 | Ckoinbko (POTOHOB M3JIy4eHHs C JMHOM | 26 101
BOJHBI 520 HM B Bakyyme OyayT UMETh
sHepruto 1 mJx?

4 | Ilydoxk o9yeKTpoHOB, mpoias uepe3 | 13,3 km/c
y3Kyl0 1Iellb, CO3/laeT TaKyl XKe
TU(QPaKIMOHHYI0O  KapTUHY, KaKk U
MOHOXPOMATHUYECKOE  HU3JIy4Ye€HHe ¢
JUIMHOM BOJHBI 55 HM. KakoBa CKOpoCTh
3JIEKTPOHOB?

5 Jlo kakoro MakcumajabHOTO IoTeHiuana | 4,5 B
3apsAOUTCS YOAJICHHBI OT JAPYrHX Tel
MEIHBIM IMAapuK Tpu OOJYyYEHUU €ro
AIIEKTPOMAarHUTHBIM ~ M3JIyYEHHEM  C
JUIMHOM BOIHEL A = 140 aM?

ba3a KOHTPOJIBHBIX 3aJaHUM JJIsI OLEHKU CPEAHETO YPOBHS

I'eomerpuueckas onThka
1. JUis HEKOTOpOM JUIMHBI BOJHBI I[IOKa3aTellb IPEJIOMJIEHUS IUI0CKOMapaieabHON
pPO3payHOll IUIACTMHKM HM3MeHseTcss oT 3HadeHus ni1=1,40 Ha oxHOW M3 MOBEPXHOCTEH [0
n2=1,60 na npyroil. Tonmmuua muactuHku d=10,0 mM. Kakoe Bpemst t 3arpaumBaeT CBET Ha
TIPOXOYK/IEHHE TLIACTHHKH B MEPHeHIMKYIApHOM K Heii Hanmpasnenuu? (0,5 10720 ¢)
2. Nmeercst ogHOpONHO cBeTsAmuics IUCK pamuyca R, spkocts koroporo L=Lgcos 9
(Lo — xoncTanTa, paBHas 1,00%10% kn/mM?, § — yrom ¢ HOpManbio K moBepxHocTH). Haiitu
cBeToBOI moTok @, ncryckaemsii auckom. (O=2Lon?R?/3)
3. JIBa IUIOCKUX MpPsIMOYTOJBHBIX 3€pKajia o0pa3yioT AByrpaHHbI yroa ¢=179°. Ha
pacctossHuM 1=10 cM OT JNMHUM CONPUKOCHOBEHHS 3€pKall 1 Ha OJUHAKOBOM DPACCTOSIHUU OT
Ka)XJIOTO 3€pKajia HaXOAMUTCSA TOYEYHBIH MCTOYHUK cBeTa. OmpenenuTb paccTossHue d Mexmy
MHUMBIMH W300paKEHUSIMU UCTOYHUKA B 3epKanax. (3,5 mm)
4. Bornyroe cdepuueckoe 3epkalo JaeT Ha JKpaHe M300pakeHHEe MpeaMera,
yBennueHHoe B ['=4 paza. PaccTosiHue a oT mpeamera o 3epkana paBHO 25 cM. Onpenenuthb
panuyc R xpuBu3HbI 3epkana. (0,4 m)
S. ®dokycHoe pacctosHue f BOrHyroro 3epkaiga paBHO 15 cm. 3epkanmo npaer
JeMCTBUTENIbHOE N300pakeHNe MpeIMeTa, YMEHbIIEHHOE B TpU pa3a. OnpenesnTh paccTossHUe
a oT mpeameTa J10 3epkana. (60 cm)

DJeKTpOMarHuTHbIE KOJIeOaHUs U BOJIHBI

1. B BakyyMe pacHpOCTpaHseTCs TLIOCKas YIeKTPOMAaTHUTHAs BoIHa ¢ o mopsaka 1010 ¢t
AMITIUTYA ANIeKTpudecKoro Bekropa BoHbl Em=0,775 B/mM. Ha nmyTtu BonHBI pacnonaraercs
MOTJIOIIAOAsl BOJIHY MOBEPXHOCTh, UMeromas (opmy mnomycdepsl pamuyca 1=0,632 M,
oOpalieHHass CBOEW BEpIIMHOW B CTOPOHY pacmnpocTpaHeHus BoiHbL. Kakyio snepruto W
MOMIIOIAET 3Ta MoBepxHOCTh 3a BpeMs 1=1,00 c? (1 m/]x)

2. DJeKTpOMarHuTHas BOJIHA, U3TydaeMasl JJIEMEHTapHbBIM JUIOJIEM, PaCIIPOCTPAHSETCS B
BakyyMe. B BonHOBOI 30HE Ha Jiyde, MPOBEJEHHOM M3 JUIOJS NEPIEHIUKYISIPHO K €ro OCH, B
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TOUYKe, Haxojsuielcs Ha pacctosHud r=1,00 M oOT naumoiss, aMIUIMTyAa HaNpsKEHHOCTU
anekTpuieckoro moist Em=1,00 MB/M. Bperamcnute mommuocTh P m3mydeHus aumons (T.e.
SHEPTHUI0, U3TYYAEMYIO JUIIOJIEM B €IMHUILY BpEMEHU 10 BceM HampasiieHusim). (11 Br)

3. Haiit 9mciio BO3MOKHBIX COOCTBEHHBIX KOJICOAHMI CTOJI0A BO3/IyXa B TPyOE, 4YaCTOTHI
KOTOpBIX MeHbIe vo = 1250 ['u. JJnunaa TpyOsr 1 = 85 cm. Ckopocts 3Byka v = 340 m/c. Tpyba
OTKpPBITA ¢ 000UX KOHIIOB. (6)

4. Ha nytu niockoi 3ByKOBOW BOJIHBI, paCIIPOCTPAHSIOLIEHCS B BO3LYyXE, HAXOAUTCS LIap
paguyca R = 50 cm. [[nuHa 3BykoBO#M BOJHBI A = 20 cMm, wactora v = 1700 ', ammmryna
KosieOaHmii 1aBieHus B Bozayxe (Ap)m = 3,5 Ila. Haiitu cpenumii 3a nepuos KoneOaHus MOTOK
SHEPIHH, MMaJIaoIel Ha moBepXxHocTh mapa. (0,01094 Br)

WuTepdepenius cBeTOBbIX BOJIH
1. Paccrostane d mexay nByms mensiMu B omnbite FOHra paBHo 1 mwm, paccrosaue | ot
mesne 10 ’kpaHa paBHO 3 M. OmnpenenuTs JUIMHY BOJHBI A, UCIYCKaeMOW HCTOYHHKOM
MOHOXPOMAaTHYECKOTO CBETa, €CJIM MIMPHHA b MOII0C HHTEpPEepPEHIINN Ha dKpaHe paBHa 1,5 MM.
(0,5 MxMm)
2. B ompire FOHra paccrosaue d mexny mensimu pasao 0,8 mm. Ha xakom paccrosiaum |
OT WIeJe ciexyeT pacHojOXHUTh 3KpaH, 4ToObl HIMpUHA b UHTEPPEpeHIIMOHHON MOJIO0CHI
oKazasiach paBHOU 2 MM? (2,5 M)
3. Ha »kpane HaOmonmaercst MHTep(EpEeHLUMOHHAs KapTHHA OT JBYX KOTEPEHTHbIX
MCTOYHUKOB CBeTa C JIMHOM BOIHBI A=480 M. Korga Ha myTH OIHOTO U3 MYyYKOB MTOMECTHIN
TOHKYIO IUIACTMHKY W3 IUIABIEHOrO KBapla C IIoKa3aresieM ImpeiaomieHus n=1,46, To
UHTEeppEpEeHIIMOHHAas KapTHHAa CMecTwiack Ha m=69 mnomoc. Omnpenenuts TommuHy d
KBapIEBOU MIACTUHKH. (72 MKM)
4. VYroBoit auametp 3Be3abl berenbreiize (o Opuona) paseH 0,047 yrnoBoi CeKyHIBI.
Uemy paBeH panyC KOT€PEHTHOCTHU Pxor CBETA, MPUXOSIIETO HAa 3eMIIIO OT 3TOH 3Be311b1? (2,98
M)
S. KnunoBuanasa nnactuHka mupuHsl a=100,0 MM uMeeT y OJHOro Kpas TOJIIMHY
b1=0,358 mm, a y mpyroro b2=0,381 mm. ITokazarens npenomienus riactuaku n=1,50. ITox
ymioM 9=30° Kk HOpMalu Ha IJIACTUHKY IMaJlaeT My4yoK MapaJUiedbHBIX Jiydei. [inHa BOIHBI
najiarouiero ceera A=655 HM (kpacHselii 1BeT). OnpenenuTs HIMPUHY AX MHTEpPEPEHIIMOHHBIX
1oJIOC (M3MEPEHHYI0 B IUIOCKOCTH IUJIACTUHKHU), HAOMIOJAaeMbIX B OTPaKEHHOM CBETE, IS
cilyyasi, Korza cTeleHb MOHOXpOMaTu4HOCTH cBeTa A/AA paBHa 5000. (1 mm)

Jludpaxius cBETOBBIX BOJH

1. Ha nudpakunonnyro pemerky ¢ nepuogom d=10 mxm noa yrmiom a=30° nagaetr MOHO-
XpOMaTHYEeCKUIl cBET ¢ JUIMHOU BOJHBI A=600 HM. OmnpenenuTs yroia ¢ auppakiuu, COOTBET-
CTBYIOIIHI BTOPOMY TNIaBHOMY MakcuMyMmy. (38,3°)

2. JudpakimonHas KapTHHA MOJTy4Y€HA C MOMOIIBI0 JU(PPAKIMOHHOW PEUIETKH JUIMHOU
1=1,5 cm u nepuogom d=5 mxMm. OnpenennuTp, B CIEKTPe KaKOr0 HauMEHBIIETO MOpsIKa 3TOMH
KapTUHBI OJTY4aTcs pas/ieNbHble N300paKeHNUs JBYX CHEKTPaIbHBIX JUHUN C Pa3HOCTHIO JUTHMH
BouTH AA=0,1 HM, ecii TUHUHK JIeXKaT B KpaitHe# KpacHOM yactu cnekrpa (A<760 um). (3)

3. Ha rpanp kpucramna KaMeHHON COJM NMaJaceT MapaljIesIbHBIA Iy4OK PEHTI€HOBCKOIO
uznyyeHus (A=147 nm). Onpenenuts pacctosiHie d MEXIy aTOMHBIMH IMJIOCKOCTSIMH KpUCTaJ-
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Ja, ecau AU(PaKIMOHHBIA MAKCUMYM BTOPOTO TMOpsiKa HAOII0AAaeTCs, KOTAa U3JTy4yeHHe maja-
et o yritoMm 9=31°30" k moBepxHocTH kpuctaimia. (1,933 am)

4. KakoBa jyinHa BOJIHBI A MOHOXPOMAaTH4E€CKOTO PEHTIC€HOBCKOTO U3ITyYSHHS, M1aJa0IEeTO
HA KPUCTAJUI KaJbIUTa, €Clid NU(PAKUMOHHBIH MaKCHUMyM IEpBOrO MOpsIKa HaOMroAaercs,
KOTJIa yroil 3 MEXy HallpaBlIeHHEM MaJarollero M3IyuYeHUsl U TPaHbl0 KpHCTauia paBeH 3°7
Paccrosiaue d Mex 1y aTOMHBIMH TUIOCKOCTSIMU KpUCTaJlia MpUHATH paBHbIM 0,3 HM. (31,2 m)
S. TodeuHblif HCTOYHUK CBETA C ATMHON BOJIHBI A = 0,50 MKM pacrosioxeH Ha pacCTOSHUU
a= 100 cm nepen quadparmMoii ¢ KpymibIM oTBepcTHeM panuyca r = 1,0 mm. Halitu paccrosiaue
b or auadparmMbl 10 TOUYKH HAOMIOACHWS, JJISI KOTOPOUM YUCIIO 30H DpeHenst B OTBEPCTHH CO-
craBisieT k = 3. (2)

[onspu3zanus cBeta
1. V1o o MeXTy III0OCKOCTSIMHU MTPOIYCKAaHUS TOJIIpU3aTopa U aHainu3aropa paseH 45°. Bo
CKOJIbKO pa3 YMEHBIIHUTCS MHTEHCHUBHOCTH CBETA, BBIXOMAAIIETO W3 aHAIIM3aTopa, €CJIHU Yroi
yBeIU4HTH 10 60°? (B 2 pa3za)
2. Bo ckonbko pa3 ocnabnsieTcsi HHTEHCUBHOCTD CBETA, MPOXOSILEro Yepe3 JBa HUKOJS,
MJIOCKOCTH TPOMYCKaHUsI KOTOPBIX oOpasyroT yroi 0=30°, eciu B KaKJIOM H3 HUKOJICH B
otnenbHOCTH TepsieTcs 10 % MHTEeHCMBHOCTH MaIaromiero Ha Hero csera? (3,29)
3. B dacTuuHO-nONSPU30BaHHOM CBETE aMILIUTY/a CBETOBOIO BEKTOPA, COOTBETCTBYIOIIAS
MaKCUMAaJIbHON WHTEHCHUBHOCTU CBETa, B N=2 pasa OoJibllie aMIUIUTYAbI, COOTBETCTBYIOLICH
MUHUMAaJIBHON MHTEHCUBHOCTH. ONpeienTh cTeneHs noispuszanuu P ceera. (1/3)
4. [TnactuHky KBapua ToMmUHON d1=2 MM, BBIPE3aHHYIO NEPIEHIUKYISIPHO ONTUYECKON
OCH, TIOMECTHJIM MEXJy NapajyIeIbHBIMH HHUKOJSMU, B pE3YJbTare 4Yero IUIOCKOCTh
MOJISIPU3AIMH CBETa MOBEpHYNach Ha yron ¢=>53°. OnpeaenuTs TOMMUHY d2 MIACTUHKH, TPU
KOTOPO TaHHBI MOHOXPOMAaTHUECKHI CBET HE MPOXOAUT Yepe3 aHanu3arop. (3,4 Mm)
S. Ha myTn yacTuuHO-MONSpU30BaHHOTO CBETA, CTENEHb MOoJiApu3anuu P koToporo paBHa
0,6, mOCTaBUIM aHAIHM3ATOp TaK, YTO MHTEHCHUBHOCTH CBETA, MPOIIEIIIEro Yepe3 Hero, craja
MakCUMaJlbHOW. BO CKOJIBKO pa3 yMEHBIIUTCS HMHTCHCHUBHOCTh CBETA, €CJIH IIJIOCKOCTH
HPOIYCKAaHKsI aHAIN3aTopa MOBEPHYTh Ha yron o=30°? (1,23)

B3auMonencTBye 3JEKTPOMArHUTHBIX BOJIH C BEILIECTBOM

1. B 3eMHBIX yCIIOBHMSX JJIMHA BOJIHBI UCIYCKA€MOM aTOMAapHBIM BOIOPOAOM CHEKTpasb-
Hoi nuHUM H paBHa A=656 HM. [Ipu u3MepeHHM ATMHBI BOJHBI 3TOW JIMHUU B U3JIy4EHUH,
NPUXOASIIEM OT IUaMETPAIbHO MPOTUBOIIOJIOKHBIX KPAaeB COJIHEYHOIO AMCKA, ObLIO OOHapy-
KeHO paznuuue, coctapistoniee AA=0,0088 uMm. Bocmonb30BaBIIUCE 3TUMU JaHHBIMU, HAUTH
nepuoy T obpamenust CoHIIa BOKPYT €ro OCH. (25 CyTOK)

2. Brecmmii 607b110i BKJIAJ B pa3BUTHE ONTHKH M3BECTHBIM amepuKaHCKHi (pusuk Po-
6epT Byn ouenb mo0Oui myTKy U po3birpsiil. C ero uMeHeM CBA3aHO MHOTO JiereH 1. CoracHo
OIHOM 13 HUX Byn ogHaXkapl, ympasisisi aBTOMOOMIIEM, ITpoexan Ha KpacHblii cBeT. OcraHo-
BHUBIIIEMY €T0 TOJHUIEHCKOMY Bym oOBsICHUI CBOM MPOCTYIIOK T€M, 4TO BeieacTBue dhdexTa
Jloruiepa KpacHbI cBET eMy mokasaiucs 3eneHbM. [lomuneiickuii Toxxe mooun mrytky. [losTo-
My OH COIVIaCHJICS MIPHUHSTH Bepcuio Byna, onHako omrpadoBa ero 3a MpeBbIIeHHe CKOPOCTH.
TpeOyeTcst HaliTH CKOPOCTh aBTOMOOWJISI V, IPU KOTOPON KPACHBINA CBET C JUIMHOM BOJIHBI 690
HM OBIT OBI BOCTIPHHST BOJUTENEM KaK 3eJIeHBIH ¢ JTMHOH BoHBI 530 HM. (7,7 107 M/c)
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3. Kocmuueckuii kopabip ymanseTcss oT 3emiau co ckopocTbio v=10 km/c. Yacrora
Vo AJIEKTPOMArHUTHBIX BOJIH, M3JydaeMbIX aHTEHHOH kopaOims, paBHa 30 MI'm. Omnpenenutsb
JOTIEPOBCKOE CMELIEHHE AV YaCTOThI, BOCIPUHUMAEMOU MPUEMHUKOM. (MeHblIe Ha 1 kI'11)

KBaHTOBBIE CBOMCTBA CBETA
1. Nmeercss nBa abCONIOTHO YEpHBIX HMCTOYHHMKA TEIJIOBOTO M3JIydeHHUs. Temreparypa
ogHoro u3 Hux Ti= 2500 K. Haiitu temneparypy Apyroro MCTOYHHKA, €CIIM JJMHA BOJIHBI,
OTBEUAIOIass MAaKCUMyMY €ro HCITyCKaTelabHOW cmocoOHocTH, Ha AA = 0,50 mMxM Oosbiie
JUIMHBl BOJIHBI, COOTBETCTBYIOLIEH MaKCHMyMY HCITyCKAaTeIbHOM CHOCOOHOCTH TEPBOTO
ucrounuka. (1,75 xkK)
2. DHepreTUUecKas CBETHMOCTh a0COMIOTHO 4epHOTo Tena M, = 3,0 Br/cm?. Onpenenuts
JUTHHY BOJIHBI, OTBEYAIOIIYI0 MAKCHMYMY MCITyCKaTeIbHOH crocobHOCTH 3Toro Tena. (3,4 107°
M)
3. Mennsbiii mapuk nuamerpa d = 1,2 ¢cM moMecTuIM B OTKa4YaHHBIA COCYH, TeMIleparypa
CTEHOK KOTOPOTO TOAJEPKHUBAETCS OMM3KOM K abcoioTHOMY Hynmro. HadanpHas temmeparypa
mrapuka To = 300 K. Cunras moBepXHOCTh IIaprKa aOCOTIOTHO YEPHOW, HalTH, Yepe3 CKOJIbKO
BPEMEHHU €ro Temreparypa ymeHbiutes B 1 = 2,0 pasza. (3 1)
4. Haiitu ¢ momotsio dopmynsl [1naHka MOIIHOCTh M3JIYYEHHUS €IWHUIIBI TOBEPXHOCTHU
a0COJIIOTHO YEPHOTO TeJa, MPUXOASIIErocs Ha y3KUii uHTepBal JIMH BoJIH AL = 1,0 HM BONIU3H
MaKCUMyMa CHEKTPaJIbHOM MIIOTHOCTH M3IydeHwus, npu temmeparype Tena T = 3000 K. (3,12
kB1/M?%)
5. ®ortoH ¢ sHeprueit ho = 250 k3B paccesics mox yrmom 3 = 120° Ha mepBoHaYaIbHO
MTOKOUBIIEMCSI CBOOOTHOM 371eKTpoHe. OnpenenuTs dHepruto paccessHHoro ¢orona. (2,31 10°

14 ZbK)
Ba3a KOHTpOJ_IBHBIX 3aﬂaHI/Iﬁ JJ11 OCHKH BBICOKOT'O ypOBHﬂ

I'eomerprueckas onTuka
1. Bornyrtoe 3epkano naet Ha skpane n3obpaxeHue ConHIA B BHE KPYKKa JTUAMETPOM
d=28 mm. [luamerp ConHua Ha Hebe B yrioBoi Mepe =32'. Onpenenuts paanyc R KpuBU3HBI
3epkaina. (6,02 m)
2. Pagnyc R kpuBu3HbI BbIyksioro 3epkana paBeH 50 cm. IIpenmer Beicoroit h=15 cm
HAXOJMTCS Ha PACCTOSHHUM a, paBHOM | M, OT 3epkana. Onpeaenutb pacCTosHUE b OT 3epkaja
1o n3o0paxkenus u ero Beicoty H. (20 cm, 3 cm)

3. Jlya magaer mox ymioMm €=60° Ha CTEKISHHYIO IUIACTMHKY TOMIMKMHOM d=30 Mmm.
Onpenenutb 60KOBOE cMeEIlIeHHe AX JTyda MMOCie BbIX0/a U3 TIacTUHKHU. (15,36 MM)
4. [Ty4ok mapasutenbHBIX JIyded majaeT Ha TOJCTYIO CTEKJISHHYIO IUIACTHHY TIOJ YIJIOM

€=60°, n mpenomissAck nepexonuT B crekio. llupuHa a mydka B Bo3ayxe paBHa 10 cwm.
Onpenenuts mupuHy b myuka B crekiie. (16,25 cm)

5. Ha crexnsHHyro mnpusmy c¢ mOpenomisioniuMm yriom 0=60° magaer syd cBera.
OnpenenuTh IMoKa3zaTeslb MPEJIOMJIEHUS N CTEKJA, €CIU MPH CUMMETPUYHOM XOJle JIyda B
npusMe yroi otkiaoneHust 6=40°. (1,53)

DJIeKTPOMarHUTHBIE KOJIEOAHUS U BOJHBI
1. B omHopoaneit cpene pacmpocTpaHsieTcs IUIOCKas ympyras BojiHa Buaa & = ae (ot -
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kx), rae a, v, ® u k — nocrosiuabie. Haiiti pazHocts ¢a3 konebaHuii B TOUKAX, I aMIUIATY/IbI
CMEIIEHHUs YaCTHII CPeIbl OTIAMYAIOTCS APYT OT apyra Ha 1 = 1,0%, ecmu y = 0,42 Mt u mma
BoJHbI A = 50 cm. (0,3 pan)

2. N3oTponHbIii TOYEUHBIH HMCTOYHMK, 3BYKOBas MOIIHOCTH kKotoporo P = 0,10 Br,
HAXOAMTCS B IEHTPE KPYIIIOro Moioro muiuHapa pagumyca R = 1,0 M u BeicoTel h = 2,0 M.
[Tonaras, 94TO CTEHKHU IIJIMH/PA MOJTHOCTHIO MOMVIOUIAIOT 3BYK, HAUTU CPEIHUI MOTOK SHEPTUH,
najarmuii Ha 60KoBYIO ToBepXHOCTH IuHpA. (0,071 BT)

3. Haiit 4nciio BO3MOXKHBIX COOCTBEHHBIX KOJI€OaHMI CTOJI0a BO3/IyXa B TPyOe, 4acTOTHI
KOTOpBIX MeHbIe vo = 1250 ['u. Jmunaa TpyOs! 1 = 85 cm. Ckopocts 3Byka v = 340 m/c. Tpyba
3aKpBITA C OJTHOTO KOHIIA. (6)

4. Ha paccrostuuu r = 100 M OT TOYEUHOTO0 M30TPOIHOTO MCTOYHHUKA 3ByKa 4acToThl 200
I'n ypoBenb rpomkoct L = 50 nb. [lopor ciaplmmmocTH Ha 3TOM 4acTOTE COOTBETCTBYET
uHTeHCUBHOCTH 3ByKa lo = 0,10 HEBT/M2. Koo durmenT 3aryxanus 3BykoBoi BOIHBI Y = 5,0 M.
HaiiTu 3BykoBYI0 MOIIHOCTh UCTOUHUKA. (1,4 B)

WuTepdepeniys cBeTOBbIX BOJIH
1. Paccrosinus ot Ounpusmel @peHens 10 y3KOH 1IenH U 3KpaHa PaBHbI COOTBETCTBEHHO a
=25cmu b =100 cm. bunpusma crekisHHas ¢ npenomisomuM yrom 0 = 20'. Haiitu uuny
BOJIHBI CBETA, €CJIM MIMPHUHA UHTEP(HEPSHIIMOHHOM MOJIOCH Ha 3Kkpane Ax = 0,55 mM. (0,6 MKM)
2. [Tnockass MOHOXpOMAaTHuYecKasi CBETOBAas BOJHA MaJaeT HOPMaJbHO Ha auadparmy c
JIBYMsI Y3KMMH HICTSIMH, OTCTOSIIIIAMU JIpYT OT Apyra Ha pacctosaue d = 2,5 mm. Ha skpane,
pacrionoxeHHoM 3a auadparmoil Ha 1 = 100 cm, oOpasyercs cuctema MHTEP(EPEHIIMOHHBIX
nojsioc. Ha kakoe paccTosiHue U B KaKyl0 CTOPOHY CMECTSTCS 3TH IOJIOCHI, €CJIM OJIHY U3 ILeeH
HEPEKPBITh CTEKJISSHHOW MIacTUHKON TommMHbI h = 10 MKM? (2 MM U CMECTHTCS B CTOPOHY
HIENTU CO CTEKISTHHOW TUTAaCTUHKOM)
3. Halith MuHMMalbHYyIO TOJNIIMHY IJIEHKM C ToKa3areneM mpenomieHus 1,33, mpu
KOTOpPO# cBeT ¢ AnuHOW BOJHBI 0,64 MKM HCIBITBIBAET MAaKCUMaJIbHOE OTPAKEHUE, & CBET C
JuHol BoHbI 0,40 MKM He oTpakaeTcs coBceM. Yrou najeHus csera paseH 30°. (0,65 Mxm)
4. IInocko-BeINyKasi CTEKJIIHHAS JIMH3a C paguycoM KpuBu3HbI R = 40 cM conpukacaercs
BBIITYKJIOW ITOBEPXHOCTBIO CO CTEKJISIHHOW IIACTUHKOM. IIpm 3TOM B OTpaK€HHOM CBETE
paxuyc HEKOTOporo koibla r = 2,5 MM. Habmronast 3a JaHHBIM KOJIBLIOM, JIMH3Y OCTOPOKHO
OTOJBUHY/IM OT miacTUHKU Ha Ah = 5,0 mxm. Kakum cran paguyc storo xonsua? (1,5 mm)
S. Ha BepummHe cdepuueckoil MOBEPXHOCTH IUIOCKO-BBITYKJION CTEKISHHOW JIMH3BI
UMeeTCsl COUUIM(OBAHHBIM IJIOCKUM ydyacTOoK paguyca ro= 3,0 MM, KOTOpbIM OHa
COIPUKACAETCSI CO CTEKJIIHHOM IUIACTUHKOW. PajaMyc KpUBU3HBI BBITYKIOW ITOBEPXHOCTH
auH3bl R = 150 cm. Haiitu paanyc mectoro cBeTIoro Kojbla Ipyu HaOOAEHUH B OTPAKEHHOM
CBETE C JUIMHON BOIMHBI A = 655 HM. (3,795 MMm)

Judpakius CBETOBBIX BOIH
1. Mexay TOYeYHBIM MCTOYHHMKOM CBETa U DKPAHOM IMOMECTHIIM auadparMy ¢ KPYIJIbIM
OTBEPCTHEM, PAINyC KOTOPOTO I' MOYKHO MEHSThH B MpoIlecce ombiTa. PaccTosiHus ot auadpar-
MBI JI0 UICTOYHUKA 1 3KkpaHa paBHbl a = 100 cMm u b = 125 cm. OnpenenuTs JIHHY BOJTHBI CBETA,
€CJIM MaKCHUMYM OCBEIICHHOCTH B IIEHTpe NU(PaKIMOHHON KapTUHBI HA dKpaHe HabiromaeTcs
npu 11 = 1,00 MM 1 cienyromumiit MakcumyM mpu r2 = 1,29 mm. (597,7 um)
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2. [Inockast MOHOXpoOMaTUyeckass CBETOBasl BOJIHA I1a/laeT HOPMAJIbHO Ha KPYIJIOE OTBEP-
ctue. Ha paccrossuuu b = 9,0 M OT HEro HaxXOAWUTCS 3KpaH, rJe HAOMIOAAIOT HEKOTOPYIO JIH-
¢dpakunonnyro kaptuny. duamerp orBepctus ymensmmian B 1 = 3,0 pasa. Haiitu HoBOe pac-
CTOsiHUE b', HA KOTOPOM HAJ0 MOMECTUTH JKpaH, YTOObI MOJYUYUTh HA HEM AU(PPAKIIHOHHYIO
KapTUHY, TO00HYI0 TOW, YTO B IPEABIAYIIEM CIy4yae, HO yMEHBIIEHHYIO B 1) pa3. (1 m)

3. ToyeyHbld MCTOYHHUK MOHOXPOMATHUYECKOTO CBETa PACIOJIOXKEH Iepea 30HHOHM Iuia-
CTHUHKON Ha pacctosHuM a = 1,5 M oT Hee. M300pakeHre UCTOYHHKA 00pa3zyeTcs Ha paccTosi-
Huu b = 1,0 M ot mnactuaku. Haiitn pokycHoe paccrossaue 30HHO#M ruracTuHKHA. (0,6 M)

4, Cser ¢ anmuHOM BonHbl A = 0,50 MKM TafaeT Ha Medb MUPHHEI b = 10 MKM MOJ yIIIOM
9o = 30° x ee HopManu. HaiiTu yrioBoe mnoioxxeHue nepBbXx MUHUMYMOB, PACIOJIOXKEHHBIX IO
00e CTOpPOHBI IEHTPATLHOTO (ppayHTrodepoBa MakcumymMma. (26°45")

5. Caer, comepskaniuii 1Be crekTpaibHbie JIMHUU ¢ JumHaMu BostH 600,000 1 600,050 HwMm,
1aJaeT HOpMaJibHO Ha Ju(pakuuoHHYI0 peuieTky mupuHbl 10,0 mm. Ilog HEKOTOpBIM yriioM
nudpakiuy 9 3TH JUHUU OKa3aJIMCh Ha Mpezelne pa3pemenus (o kpurepuro Pames). Haiitu 9.
(46,059°)

6. [Ipu npoxoxaeHur MmydKka peHTT€HOBCKUX Jydeit ¢ A = 17,8 nM depe3 MoIuKpUCTaILIU-
YeCKHUil 00pa3er] Ha HKpaHe, pacIoIOKEHHOM Ha paccTostaud | = 15 cM ot o0pasia, oOpasyercs
cuctema nudpakuuoHHBIX Kojel. OmnpenaenuTs paanyc CBETIOTO KOJbIa, COOTBETCTBYIOIIETO
BTOPOMY TOPSIJIKY OTPAXKCHHSI OT CUCTEMBI IJIOCKOCTEH ¢ MEXKILIOCKOCTHBIM paccTostareM d =
155 m. (0,035 m)

[onspuzanus ceera
1. JIMHEHO MONSAPU30BAHHBIN CBETOBOM MYYOK MaJacT Ha MOJAPU3ATOP, BpalarOIIHICA
BOKpYI OCH Iy4dka C YIJIOBOH ckopocThto ® = 21 pan/c. Haiitu cBeToByI0 3Hepruio,
IPOXOJALIYIO Yepe3 MOJSPU3aTop 3a OAMH 000pOT, €CNIM MOTOK YHEPTUU B MAJAIOIIEM ITyYKe
®o =4,0 MBt. (0,6 M/]x)
2. ITyyok ecTecTBEHHOro cBeTa MajaeT Ha cucreMy M3 N = 6 HHUKOJIEH, IIOCKOCTb
MPOIMYCKaHMs KaKJOTO W3 KOTOPBIX MOBEpHYTa Ha yroa ¢ = 30° OTHOCHUTENbHO IUIOCKOCTH
NpOMyCKaHUs Ipeabayliero Hukonsd. Kakas 4yacTh CBETOBOrO MOTOKA NMPOXOJAUT 4YEpe3 ITY
cucremy? (0,12)
3. CreneHp MoJsipu3alliy YaCTUYHO Mojsipu3oBaHHoOro ceera P = 0,25. Halith oTHOIIeHNE
WHTCHCUBHOCTH  TOJISIPU30BAHHOM  COCTaBISIOIIEH AITOr0 CBeTa K  WHTCHCHBHOCTHU
ecTecTBeHHOM cocTaBisroriei. (0,333)
4. Ha myTn uWacTMYHO TOJSPU30BAHHOTO ITyYKa MOMECTHJIM HHUKONb. Ilpm moBopote
HUKOJIA Ha yroil @ = 60° U3 MoJ0XKeHHUs,, COOTBETCTBYIOIIET0 MAaKCUMYMY TPOITYCKaHUs CBETa,
MHTEHCUBHOCTh MpPOUIEJIIEro cBeTa yMeHbmmiaack B 1 = 3,0 pasa. Hailtu creness
noJsipu3aIuu majaromiero ceera. (0,8)
5. Ha moBepxHocTh Bomel mox yritoM bproctepa magaeT mydoK IUI0CKOTOISIPH30BaHHOTO
cera. IlnockocTe KoneGaHMI CBETOBOTO BEKTOpa COCTABISET Yroid @ = 45° ¢ IJIOCKOCTBIO
naaenus. Haiitu koaddunuent orpaxenus. (0,039)

BSaI/IMOJIeI\/’ICTBI/Ie SJICKTPOMArHUTHBIX BOJIH C BEIICCTBOM

1. Nwmes B BUAY, YTO AJId OOCTATOYHO KCCTKUX PCHTICHOBCKUX ﬂyqeﬁ 9JICKTPOHBI BCIIC-
CTBa MOXXHO CUUTATh CBO60)IHI)IMI/I, OMnMpe€aAciInTb, Ha CKOJIBKO OTIIMYACTCA OT CAUHUIIBI ITOKa3a-
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TEJIb PEJIOMIICHUS rpaduTa s peHTTeHOBCKUX JTy4del ¢ ATMHON BOJHBI B BakyyMe A = 50 M.
(-8 107)

2. IIpu xakoii mpeaenpHOM CKOPOCTH V (B AOJISIX CKOPOCTH CBETA) UCTOUHHUKA MO>KHO BMeE-
CTO pe’sSTUBHCTCKON opmyinl v=vo*sqrt((1-B)/(1+p)) mus sddekra domaepa monbp30BaTbes
NpUOTMKEHHBIM BbIpakeHHeM Vv~vo(1-f), eciii HOrpenrHoCTh B ONPEICICHUN YacTOThI HE
noipkHa npeBsimarh 1 %? (0,14c)

3. [Tpu u3ydeHnn CrieKTpa U3ITydeHUs] HEKOTOPO TyMaHHOCTH JIMHUS U3ITy4eHHUS BOIOPO-
na (A—656,3 HM) oka3anach cMeIIeHHOW Ha AA=2,5 HM B 00JIacTh ¢ OOJIBIICH IITMHOW BOIHBI
(kpacHoe cMmelieHue). HallTu ckopocTh v IBUKEHUSI TYMAHHOCTH OTHOCHUTEIIBHO 3€MJIM U yKa-
3aTh, ylaIAeTCs OHA OT 3eMiIM WM TIpHONMKaeTcs K Hei. (ymansercs co ckopocTsio 1,14 10°
M/C)

4. PacckasbiBatot, uyTo u3BecTHBIN pusuk Pobept Bya, mpoexaB omHa bl Ha aBTOMAIIIHHE
Ha KpacHbIi cBeT cBeTO(opa, ObLI OCTaHOBIEH OntoctuTeneM nopsaka. Podepr Byn, cocnas-
mch Ha 3dext Jlomnepa, yBepsii, 4TO OH eXxaj JOCTaTOYHO OBICTPO M KPACHBIN CBET CBETO-
¢dopa U1 HEro U3MEHWJICS Ha 3eleHbld. OUEeHUTh CKOPOCTh V, C KOTOPOW JOJIKHA Obuia Obl
JIBUTAThCS aBTOMAIINHA, YTOOBI KPacHbIN cUrHai cBetodopa (A1=650 HM) BocipuHUMAIICS KaK
3enenblit (A2=550 HM). (5 107 m/c)

KBaHTOBBIE CBOMCTBA CBETA
1. TouyeuHblii U3OTPOMHBIN UCTOYHHUK HCIyCKaeT cBeT ¢ A = 589 um. CBeToBasi MOIIHOCTh
ucrounuka P = 10 Bt. Haiitu paccrosiHue oT MCTOYHHMKA IO TOYKH, I7I€ CPEAHSIS KOHIICHTPALHs
doronoB n =100 cm. (8,87 M)
2. Jlazep u3ay4yms B UMITYJIbCE JIUTENBbHOCTHIO T = 0,13 MC my4ok cBeta ¢ 3Hepruei E =
10 /x. Haiitu cpenHee maBieHHE TaKOTO CBETOBOIO MMITYNbCA, €CIHM €ro c(hOKycHpoBaTh B
nATHBIIKO JuamerpoM d = 10 MKM Ha MOBEpXHOCTb, MEPNEHAMKYISAPHYIO K MY4Ky, C
ko3 unuentom orpaxenus p = 0,50. (4,897 MIla)
3. Haiitn Temneparypy MOJHOCTbIO HOHU30BAaHHON BOJOPOIHOM IUIa3Mbl IIJIOTHOCTBIO p =
0,10 t/cM®, mpu KOTOpOil [aBieHME TEMNOBOTO M3IYdeHHS PABHO Ta30KUHETUYECKOMY
JTABJICHUIO YaCTHII T1a3Mbl. IMeTh B BULY, UTO JJaBJIeHUE TEIJIOBOTO M3Iy4eHHs p = u/3, rae u
— o0beMHasl MJIIOTHOCTh 3HEPIHMM U3IY4YEHHs, U YTO MPU BBICOKUX TeMIepaTypax BelllecTBa
TIOIUMHAIOTCS YPaBHEHUIO COCTOSHUSA UeanbHbIX ra3os. (1,88 107 K)
4. [Ipu yBenuyeHuH HanpsHKEHUs] HA PEHTTEHOBCKOM TpyOke B M = 1,5 pas3a JuiMHa BOJHBI
KOPOTKOBOJTHOBOM I'PaHUIIbI CIUIOIIHOTO PEHTI€HOBCKOTO CIIEKTPa U3MEHMIAch Ha AL = 26 nM.
Haiitu nepBonauanbHoe HanpsikeHue Ha TpyOke. (16 kB)
5. HaliTh nnuHy BOJHBI KOPOTKOBOJIHOBOW TI'PaHUIBl CIUIOIIHOTO PEHTTEHOBCKOTO
CIIEKTpa, €CIM CKOPOCTh AIEKTPOHOB, MOJUIETAIONINX K aHTUKATOAY TpyOkH, v = 0,85¢, rae ¢ —
CKOpOCTH cBeTa. (2,8 M)
6. [Ipu mooyepeaHOM OCBEILIEHUU MOBEPXHOCTH HEKOTOPOTrO MeTalljla CBETOM C JJIMHAMU
BoiH A1= 0,35 MkM u A1 = 0,54 MKM OOHapyXMJIH, YTO COOTBETCTBYIOIIME MaKCHMaJlbHbIE
CKOPOCTH (POTOIEKTPOHOB OTIIMYAIOTCS APYT OT npyra B 1| = 2,0 pa3a. Haiitu paboTy BeIxoza C
noBepxHOCTH dToro Metaia. (1,88 aB)
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Crpoenne aTroma

ba3a BompocoB 11 OLleHKH 0a30BOT0 YPOBHS

Ne

wn ®dopmynupoBKa BoIpoca

BapuanTsl 0TBETOB

BBenenue. ATomel 1 siapa

1 D¢ dexTBHOE CEUCHNE B3aNMOACHCTBHSA - 3TO

1. momaap ce4eHus aToma - LEHTpa B3auMOJEHCTBUS
2. momaab Ce4eHHs HEHTPa B3aUMOIEHCTBUS
3. [ods dYacTHIl, MCIBITABIIMX B3aMMOJIEHCTBHE,
OTHECCHHasT K YHCIy LEHTPOB B3aMMOICHCTBHSA Ha
€IMHMIIE TUIOMAAN MUILIEHN
4. noJs1 yacTul, Npoumeamux 6e3 B3auMoeicTBus,
OTHEeCEeHHAsl K YHMCJIY UEeHTPOB B3aMMOJEHCTBUS Ha
eIMHHIE IJIOIAAN MUIIECHHU

TUIONIANIb CEUCHUS Spa - IIEHTPa B3aUMOJICHCTBUS

2 Kakoe B3aHUMOJIEIiCTBHE
OTPENCNSAIONUM  JIII  [TOHUMaHHS
atoma?

SIBIIACTCA
CTPOEHHUS

siepHoe (CHIIbHOE)
JJIEeKTPOMATHUTHOE

I'paBUTAllTUOHHOC
BCC NNCPCUYUCIICHHBIC OJMHAKOBO BA’>KHbI

3 [punensHOC
mapameTp) - 3To

paccTostHue (IpuLIETBHBIA

5.
1.
2.
3. cnaboe
4,
5.
1.

pacCTOsiHHE MEXIy TpaeKTopHeit
YaCTHIBI M PACCEHBAIOIIUM LIEHTPOM
2.  paccTosHME MEXIy  B3aUMOJCHCTBYIOIINMHU
YacTHIAMH
3. IOHATHE HE UMEET CTPOTOTO ONIPEACICHHA
4. paccTosiHMe MeK1y JHHUeH IepBOHAYAJbLHOIO
ABHKEHUS YACTHIbI ¥ paccelBaINM HEHTPOM

JABHKCHUA

4 OTINYUTENLHON 0COOEHHOCTBIO
paCC@ﬂHI/ISI YaCTHULIBI SIBJISICTCA

yIpyroro

1. coxpaHeHHUe MOJTHOM SHEPTUH MIPU B3aUMOJEHCTBUI
2. coXpaHEHHE UMITYIIbCa TIPH B3aUMOJIEHCTBUN

3. HeM3MEeHHOCTb COCTOSIHMIl CTAJKHBAIOIIHXCS
4acTHL

4. paBEHCTBO YITIOB PACCESIHHS HAJIETAIOMEH YacTULIBI
U yITIa BBIJIETa YaCTHLbI-MUILIECHU

5. HEM3MEHHOCTb HAalPaBIECHUN IBUKECHUS
CTAJIKMBAIONIMXCS YaCTHIL

6 Pazmep oanexkTpoHa creqyer y4YWTHIBaTh IIPH
PacCMOTPEHMH MIPOLIECCOB

. IPOUCXOJISIIIMX B aTOMax
. IPOUCXOJISIIINX B APaxX aTOMOB
. HHKOT/Ia He YYHTBIBATH

. IPOMCXOAIINX B TBEPAOM Tele
5. Bcerja y4uThIBaTh

AW —

9KCHepI/IMeHTaJ'H)HBIe OCHOBBI KBAHTOBBIX HpeI[CTaBHeHI/Iﬁ

1 VYpaBHenne OuHmTelHAa ST GoTodddekTa
MPEACTaBIsIeT CO00M NPUMEHEHHE K TaHHOMY
SIBJICHHIO. ..

. 3aKOHa COXpaHCHUA UMITYJIbCa

. 3aKOHA COXpaHCHUS IHEPTUA

. 3aKOHa COXpaHCHUA 3apdaaa

. 3aKOHa COXpAaHCHUA MOMCHTA UMITYJIbCa

. 3aKOHa OTPAXCHUA U MPETIOMIICHUS CBETA

2 OTr dero 3aBUCHUT KOJIMYECTBO DJIEKTPOHOB,
BBIpBIBaeMBIX IpH hoToapdexre?

. OT YaCTOTHI MEKTPOMATHIUTHOTO U3ITYICHUS
OT HHTEHCHBHOCTH  IEKTPOMATHHTHOIO
H3JTy4YeHHus

3. OT BeJIMYHUHBI
IIOTEHIIHAJI0B

N =k wN =

Saﬂep)I(HBaIOIIIGﬁ Pa3HOCTH
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4. OT PHEPTUH MMATAIONIINX KBAHTOB

5. OT JUIMHBI BOJIHBI NOIVIOLIAEMOTO U3IyYEHUS

6. 5TO BeNMYMHA TIOCTOSHHAS, XapaKTepU3yromas
JTAaHHBIA (OTOITEMEHT

7. IpaBWIbHBIA OTBET HE IPUBEACH

3 Pabota BbIX0/1a SIIEKTPOHOB U3 HUKEIIS
cocranisier 4.84 5B.

MOKHO S HAOJTIOIAaTh OTHOAIEKTPOHHBIN
¢doroadhdhekt Ha hoTOKATOIE U3 HUKEIIS, 00Iydast
€ro MOIIHBIM UCTOYHHKOM BHIUMOTO CBETa?

1. na, B moboM ciry4ae

2. HET, B JIIOOOM clry4ae

3. 1a, Ipu 1OCTaTOUHOW UHTEHCUBHOCTH CBETOBOTO
MOTOKA

4. 1a, HO TOJIBKO NMPH XUMHIECKH OYE€Hb YHCTOM
HUKEJe

5. IpaBUIBHBIA OTBET HE NPUBEJICH

4 B kakmx ciy4asx MOXHO HE Y4YHUTHIBaTh | 1. 3J1eKTPOHBI B ra3opa3psaHOiil TPyOKke
BOJTHOBBIE CBOMCTBA JIEKTPOHA? 2. 37IEKTPOH B aTOME BOAOPOAA
3. aeKkTpoHHBIH yckopuTteas Ha 1 7B
4. paccesiHUE JIEKTPOHOB € dHepruel nopsaaka sB Ha
aToMax rasa
5. 3JIEKTPOH ABUKeTCS K AHOAY B pajuoJamie
5 Ha myTtH y3Koro mydka 31eKTPOHOB YCTAHOBJIEHBI | 1. 4eTkoe H300paxkeHue IeIu

HOCJICOBATeNbHO AuadparMa B BHAC IIETH U
¢doromnacrunka. [locie nposiBneHus Ha
dboTomnacTuHKe 0OHAPYKUTCS

2. HUKaKoro H300pakeHus,
JIEUCTBYIOT Ha (OTOCIION

3. nudpakiMoHHAs KapTHHA B BUJE TI0JIOC

4. pe3yabTaT Hedb3s NpeAcKa3aTb, He
reoMeTPHHU U JHEPTHH JJIEKTPOHOB

5. mudpakuroHHas KapTHHA B BUJIE psiza
OKpYKHOCTEN

T.K. OJJICKTPOHBI HC

3Hasi

dm3nyeckue TTPUHIUIIBI KBaHTOBOM MEXaHHUKHU

1 Yacruua JIBUXKETCSI B MpsIMOYrOJIbHOM | 1.y JIeBOrO Kpas
MIOTEHIIAJIFHON SIME B OCHOBHOM COCTOSIHUM. [ e | 2.y mpaBoro Kpas
BEPOATHOCTD HaXOXKACHHS YJacTHIBI | 3.110 KpasiMm
MaKkcuMajbHa? 4.B neHTpe
5.0/IMHAKOBA 10 BCEY HIUPUHE SIMBI
2 Kunernueckast sHeprust 4acTUIl OTIMYHA OT | 1. UI BCex 3a7ad KJIACCHYECKOH MEXaHUKH
HYlIss B OCHOBHOM  COCTOSIHUM -  3TO | 2. AJIs BCeX 32/1a4 KBAaHTOBOI MeXaHMKH
CIIPaBEeJINBBIN pE3yNbTaT 3. TONBKO NP JBIDKCHUH YAaCTHUIIBI B MTOTEHIMATIBHOMN
sIMe
4. TONBKO MPH ABMXCHUHU YaCTHIIBI B IIOTEHI[HAIC BUIA
U(x)=(kx?)/2
5. Ui Bcex 3a/1a4 KJIACCUYECKOM M KBAaHTOBOM
MEXaHUKH
3 Ksagpar wmomyns BomHOBOH (yHKOuM wmmeeT | 1. ma
CMBICIT TUIOTHOCTH BEPOATHOCTH HAaXOXKACHUS | 2. HET
YaCTHIB! B JAHHOM MeECTe. 3. He Bcerga
4 Uem ompenensercss Bua BOMHOBOH QyHkuuu | 1. Bumom oneparopa Jlamiaca
YacTULBI B CTallMOHAPHOM ypaBHEHMHU | 2. KHHETUYeCKOH sHepruel yactuisl E
Ipenunrepa? 3. Maccoi yaCTHIIBI m
4. BUAOM (pyHKIMH NOTEHIUATBHON’ IHEPTrUM
yacTuubl U
5 BomnnoBas ¢yHKuuWs, OmMCHIBAarOmas peajbHyIO | 1. KOHEUHOI
(pU3NIECKYIO CHCTEMY, BCETa SABISACTCS 2. OTHO3HAYHOU
3. HeTIpepHIBHOM
4. HOpMHPOBAaHHOU
5. Bce OTBeTHI BePHBI

CTpOGHI/IG aToMa 1 ATOMHBIC CTICKTPBI
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OJNEeKTPOH Tepemiel M3 COCTOSHUS C MaJbIM
CPEeAHHM PpAacCTOSHHEM OT fA1pa B COCTOSHHE C
OONBIINM yZaJICHHEM OT sizpa. [Ipu aToMm ...

. DBHEPTHS aTOMa Majo H3MEHHUTCS
. JHepPrusi aTOMa yBeJTHYUTCH

. aTOM TIPEBPATHUTCS B HOH

. DHEPTHUs aToMa YMEHBIIIUTCS

. aTOM UCITYCTUT KBaHT SHEPIruu

. IPaBUJIbHBIN OTBET HE MPUBEEH

JInHeWuaThIil CIEKTpP AAIOT...

. BBICOKOTEMIIEpaTypHas Ijia3ma
. UJKOCTH

. Ta3bl B AaTOMAPHOM COCTOSIHHH

. Ta3bl B MOJICKYIISIPHOM COCTOSTHHT
. IPaBHJIbHBIN OTBET HE NIPHUBENICH

C Kakoro SHEPreTHYEeCKOro YpPOBHS Ha KakKoit
MEPEXOIUT DJICKTPOH B aTroMe BOJOPOAa MpHU
WCIYCKaHWH BOJIHBI C HaWMEHBIIEH 4YacTOTOH B
BHIMMO# 001acTH criekTpa’?

. CO BTOPOTO Ha MEPBBI

. C TPETHETO Ha NEPBBIi

. ¢ TPeThero Ha BTOPOM

. C YETBEPTOTO Ha MEPBHI
. C YETBEPTOTO HA BTOPOH

B OITUYECKOM JuarasoHe
HEIPEPBIBHBIE CIIEKTPHl UMEIOT :

CILIOIIHBIC

. Tapbl METAIIOB
. HarpeThle KUAKOCTH U ra3pl

. Ta3bl

. Iapbl )KUJKOCTEH

. IOJIOTPETHIE KUIKOCTU

. IPAaBHJIbHBIN OTBET HE NPHBE/ICH

IIpuHanneKHOCTh CIEKTPalIbHON JIMHUU OIHOM
u3 cepuil aroma Bomopona (Jlaiimana, banbmepa,
[Namrena u ap.) onpenensercs...

. CKOPOCTBIO JIBI)KEHUS JIEKTPOHA BOKPYT sAApa
. HAYaJIbHBIM COCTOSTHHEM DJICKTPOHA

. PHEPTHUEH AIIeKTpOHA

. IMITYIIbCOM 3JIEKTPOHA

. KBAHTOBBIM YHCJIOM KOHEYHOT0 COCTOSTHUS
. IPaBIIIGHBINA OTBET HE TIPUBEIICH

HpHBeHeHHaH Macca CUCTEMbI U3 JIBYX 4aCTHUL ...

. 0OJIBIIIE MACCHI JIETKOM YaCTHI[BI

. MEHBbIII€ MACChI JIErKOH YaCTHIIBI

. 00JIBIIIE MACCHI TSHKEIOM YaCTULIBI

. paBHa CyMMe Macc JIETKOU U TSAKeJION 4acTull,
JICJICHHOM Ha JBa

AP OLON~,ANORRWNDROOVDE,WNNRPOBAMBWNDR,OVDEWND~IONOV A WND—

CrpoeHue U cBO

JCTBAa MOJIEKYJ

Vkaxkure ero.

IMpu  cOmKeHWH  aroMOB  BOJOPOZA W | PaCHIEIUISIIOTCS
oOpazoBaHuu  MoJekynsl Hz  anmekTpoHHBIE
9HEPreTUUECKUE YPOBHH ... .
BcraBsre nponyueHHoe ¢10Bo.
OHeprus Mosekynsl Ho cymMme(bl) SHEPTUH | MeHbIIe
JIByX M30JIMPOBAHHBIX aTOMOB BOZIOPOJIA.
BcrasbTe nportynieHHoe cI0Bo.
Ecnu monekyna mpu AucconManyuy pacnafacTtcs | KOBaJeHTHOI
Ha aTOMBI, TO CBSI3b CIIEyeT CUUTATh
(MOHHOM MJIM KOBaJICHTHOH).
Kakne 3 mpuBeneHHBIX Hike Moiekyn umeror | 1. Oz
KOBaJICHTHYIO XMMUYECKYIO CBSI3b? 2.CO
3. HCI
4. NO;
5. NaCl
OfHO W3 NEepedYHCIICHHBIX HIKE 3aKIoueHuid | 1. IBHIKeHHeE 3J1eKTPOHOB BOJIHO0Gpa3Hoe
OTHOCHUTEJIBHO  TIPOSIBIICHHS B MOJIEKYJIax | 2. 9HEPreTH4eCKUil CHEKTpP AJIEKTPOHOB JIUCKPETHBIN
BOJIHOBBIX CBOWCTB JJIEKTPOHOB HENPABHJIBbHO. | 3. MMeEETCs OTJIMYHAS OT HYNs BEPOSTHOCTh HAWTH

AJIEKTPOH BN OT SIEP

4. CyHICCTBYCT KOBAJICHTHAs XUMHUYCCKas CBA3b
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5. 27MeKTPOHBI HE MAJAOT HA S1pa, U MOJIEKya
YCTOHYMBA B LIETIOM

KBaHTOBBIE CBOMCTBA TBEPABIX TEN

1 B ciygae TepmommHammyeckoro paBHoBecus B | 1. OOJBIIIMHCTBO MOJIEKYJT ~ XapakTepu3yeTcs
cpene npu KOMHaTHOU TeMIeparype MaKCHUMaJIbHO BO3MOYKHOW SHEPrUEi
pacripesienieHue MOJISKYll 10 KojeOaresbHbIM | 2. OOJIBIIMHCTBO MOJIEKYN UMeIOT dHepruio (3/2)kT
YPOBHSIM SHEPruu nmeer cienyomue | 3. MOJeKyJdbl pacnpeneieHbl MO KoJe6aTeIbHbIM
3aKOHOMEPHOCTHU: YPOBHSIM JHEPrHM B COOTBETCTBHH ¢ (hopmyoi
boabuMmana;

4. KOJIMYECTBO MOJIEKYI MOHOTOHHO YOBIBAaeT IO Mepe
BO3pACTaHMsA HOMepa
KoJIe0aTeIIbHOTO YPOBHS Y9HEPIHU

2 OtHocutensHO ypoBHA PepMHM MOXHO CKasaTb, | 1. PHEprHs B3aMMOMACHCTBHS 3JIEKTPOHOB C PEIICTKON
YTO 3TO: KpHCTaIa

2. cymMMapHas KHHETHYecKash JHEPrus CBOOOIHBIX
NIEKTPOHOB KpucTauia npu T 6ompre wiu pasHo 0

3. KHHETHYeCcKast 3Heprusi HanboJee
BBICOKOHEPreTH4eCKNX cBOOOIHBIX

371eKTpoHOB kpuctamia npu T =0

4. 3Heprusi 3JIEKTPOHHOIO YPOBHSl KpHcTa/ia B
MOJEJIH CBOOOAHBIX JJIEKTPOHOB, BEPOSTHOCTH
3amoJIHeHus KoToporo 1/2

3 B 30HHOW MozenM IOJYNPOBOAHUKU  OT | 3aIllPELEHHOW 30HBI
JIMJIEKTPUKOB OTJIMYAIOTCS HIUPUHON
4 Ouneprus kpuctamwia NaCl... cymme(pl) 3HEpruil | MeHbIIE

HU30JIMPOBAHHBIX aTOMOB HATpud W XJIOpa4,
COCTaBJIAIOIIUX KPpUCTAJLI.
Bcerasere MMpONyHICHHOE CJIO0BO.

ba3a BOIIpocoB AJIsl OLIEHKH CPEIHETO YPOBHS

®dopmynrpoBKa Bompoca BapuanTs! oTBeTOB

Baenenue. ATombl U siapa

1 PaBHOBecHOEe TMOJIOJKEHHE 3JIEKTpOHa B aToMe | 1. B HeHTpe 3apsKeHHOro mapa

BOZOPOJIa CONIACHO Mozen ToOMIICOHAa HAXOOUTCSL | 2. HA MOBEPXHOCTH 3apsDKEHHOTO MIapa

3. B m000# TOUKE BHYTPH 3apsDKEHHOTO MIapa

4. B arome ToMIICOHa paBHOBECHOE IIOJIOKCHHUE

OTCYTCTBYET
5. IONOKEHME DIEKTPOHA 3aBUCHT OT 3apsaa
2 Kakoifi w3 mepedncieHHBIX HIXKE MeTofoB | 1. Metox MuiuiMKeHa, OCHOBAaHHBIN HAa M3MEPEHUH
[O3BOJIIET  U3MEPUTH  3apsi[i JJEKTPOHAa C | IapaMEeTpOB [JBWXKECHUS 3apsKEHHBIX Kalelb B
HanOOJbIICH TOYHOCTHIO? JIIEKTPUYECKOM TOJIE

2. METOJl MarHeTPOHA

3. U3MepeHHe TONIIMHBI CJeia JIEKTPOHA B Kamepe
Bunscona

4, HU3MepeHnHu napamMeTpoB JBMKEHUsI
YCKOPEHHOI0 3JeKTPOHA B MACHMTHOM IOJe
(Macc-cneKTpomMerp)

5. HU OJIMH U3 NEPEUUCIICHHBIX

3 Ha xakoM wu3 rpa¢ukoB n3zoOpaxeHa sHeprus | 2
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KOITIA Ne

B3aUMOJICHCTBHSA JJICKTPOHA C PABHOMEPHO U
MOJIOKHUTEIIEHO 3apsKCHHBIM IapoM B
3aBHCHMOCTH OT panmyca?

Bsenute ero Homep.

J71st monydeHus: KOTMYeCTBEHHOTO COTyIacus
9KCIIEPUMEHTAIBHBIX U PACUE€THBIX

JTAaHHBIX TI0 PACCESIHUIO alb(a-4acTHIl B TOHKUX
(hosprax KOHEUHBIN pa3Mep Aapa

1. MOXKHO HE Y4YHUTHIBATH

2. HaJ|0 Y4YUTHIBATh BCETa

3. Ha/I0 YYUTHIBATH TOJbKO 151 HOJIBIINX YIJI0B
paccessHus

4. HaJ0 YYUTHIBATH TOJILKO JUIS MaJIbIX YIJIOB
paccesiHus

IMotox anpda-gacTH paccemBaeTCsl TOHKOH
MUIICHBIO U3 CBUHIA. [IETEKTOp yCTaHOBIIEH IO
ymoM 30° OTHOCHTENBHO IEPBOHAYAIHLHOTO
HaIlpaBJICHUs IBIXEHHS YaCTHII U PETUCTPHPYET
k mmm/c. Kak u3MeHATCS TOKa3aHMS ACTEKTOpa,
eciu anb(a-gacTHIBl 3aMEHUTHh HAa IPOTOHBI TOM
K€ CKOpPOCTH?

1.IToxa3aHus He U3MEHATCA
2.YMmenbluaTcs B 2 pasza
3.Ymenpiiarcs B 4 paza
4.Ymenbluarcs B 16 pa3
5.¥Beauuarcs B 4 pa3a
6.11paBUibHBIN OTBET HE MPUBEACH

IIpn xakoii SHEPruu IEKTPOH OKAKETCS TKEIee
MOKOSIIIIETOCs MPOTOHA?
OtBet npuBeaute B MaB.

938

BKCHepHMeHTaHLHHe OCHOBBI KBAHTOBBIX HpeI[CTaBHeHI/Iﬁ

Onpenenure SHEPTHI0 ¢doronos, | 1.63
COOTBETCTBYIOIIMX HanOoJjiee JUIMHHBIM BOJHaM
BUIUMOM YacTu criektpa 760 HwM.

OrtBert B 3B paiiTe ¢ TOYHOCTBIO IO TPEX 3HAYAIIUX

bp.

Kakomy  yrmmy  paccesnus (B rpaamycax) | 180
COOTBETCTBYET MaKCHMaJbHOE KOMITOHOBCKOE

CMCIICHUEC OJIMHBI BOJIHBI?

OHeprusi (OTOHAa paBHa KHUHETHYECKOH 3HEPIUU
JNIEKTPOHA.
CpaBHHUTE UX UMITYJIbCHI.

1. uMIyJIbC 2JIEKTPOHA GoJIbIIE, T.K. Macca MOKOsI
3JIEKTPOHA He PaBHA HYJIIO

2. uMIyibe (GoToHa Oonbmie, T.K. Y HEro OOJbIe
CKOpPOCTh

3. IMIYJIbCHI YaCTHI] PABHBI

4. OTBET 3aBHCHUT OT BEJIMYHMHBI SHEPTUH (POTOHA U
KMHETHYECKOM SHEPTUH 3JIEKTPOHA

ITorennuai, 10 KOTOPOTO MOXKET 3apATUTHCS
MeTaJIn4ecKas IIacTHHA,

paboTa BBIX0/1a DIIEKTPOHOB U3 KOTOpoit 1.6 3B,
TPH JUTUTEITEHOM

OCBEIIEHHH TOTOKOM (POTOHOB ¢ 3Hepruei 4 3B,
paBeH...

1.56B
2.3.6B
3.28B
4.48B
5.24B

Ha rpaduke mpencraBieHbl — 3aBHCHMOCTH
3ajiep)KUBaroIiero HampspkeHuss U OT  4acToThl
HaJarollero ceera. Yem OTIIMYAroTCs YCIIOBUS, IIPU
KOTOPBIX MOJTY4€HBI 9TH OpsMble?

padoToii BbIxoaa

OHeprust  CcBeTa, MaJalOUIETO0 Ha  Karof,
YMEHBIINIACh, NP HEU3MEHHOH [IMHE BOJIHBI
IIpu 5TOM MTPOU30LILIO YMEHBIICHHE. ..

. YHCJIa BBIOUTHIX 371eKTPOHOB

. Macchl POTOAEKTPOHOB

. CKOPOCTH (POTOIITEKTPOHOB

. paboThI BBIXO/a JICKTPOHOB U3 KaToja
5. HU4ero He YMEHbUIUTCS

B W

dusnyecKre NPUHUIUIBI KBAHTOBOW MEXaHUKU

KsanToBass wactuia HaxoguTcsi B OECKOHEYHO
TIyOOKOH MOTEHNHMAJIbHOM $SMe IIHPHHOW a B

1.x=0
2.x=al2
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COCTOSIHHH C TJIABHBIM KBAHTOBBIM YHCIIO N = 3. 3.Xx=a
B kakux Toukax 4acTHIIAa HAXOIUTHCSI HE MOXKET? 4.x=al3
[paBwneHbii(e) ®Ha Bam B3msim  Homep(a) | 5. X =2a/3
oTBeTa(0OB) BBEIMTE Uepe3 mpooe.

2 KsantoBas uyactuiia Haxomgurcs B OeckoHeuno | 1.a/4 u 3a/4, cOOTBETCTBEHHO Jsn=1un=2
m1yOOKOW MOTEHIMAIbHOUW siMe ImupuHOW a. B | 2. a/3 u 2a/3, coorBercTBenHo pissn=1un=2
Kakux Toukax wuHrepBaiga (0,a) mIOTHOCTH | 3. a/2
BEPOSTHOCTH HAXOXKICHHUS YACTUIBI B COCTOSIHUAX | 4. a/5 u 4a/5, cooTBeTCTBeHHO i n=1un=2

C TJaBHBIM KBAaHTOBBIM 4Mciao n = 1 u n = 2
OIMHAKOBa?

IIpasunbuerii(e) ©®a Bam B3nmim  HOMep(a)
oTBeTa(0B) BBEIHTE Uepe3 mpobe.

3 [Ipo3padHOCTh MPSAMOYTONBHOTO MOTCHIMAIBHOTO | 1. yBemmdurcs B 2 pasa
Oaprepa Ui AIEKTPOHOB ¢ dHeprueit 5 3B paBHa | 2. ymMeHbIIHTCS B 2 pasa
0.1. Yemy oma Oymer paBHa mpu yBemmueHuu | 3. 0.01
IIMPHHEI Oapkepa B 2 paza? 4.0.025
5.04
6.0.014
7. IpaBWIbHBIN OTBET HE IPUBE/ICH
4 B ombite Pam3zayspa HaGmonmamich aHoMaiud B | 1. CTOJIKHOBEHHS 3JIEKTPOHOB C aTOMaMHM yIpyrue
3aBUCHMOCTH CEUECHHUS pacCesiHUsl JJIEKTPOHOB HAa | 2. aTOMbl MOXKHO BO30OYAWTH, COOOIIAs UM TOJBKO

aromax OJlaroponHbIx ra3os. Ha ocHoBaHuM
ATUX U3MEPEHHI OH MPUIIEN K BEIBOY, UTO

onpezeNieHHbIe
TOPIMU SHEPTUU

3. CTOJIKHOBEHHS 3JIEKTPOHOB C aTOMaMH HEYIIPyTHE

4. aroMbl UMEIOT HE pPaBHBIA HYIIO MarHUTHBIN

MOMEHT

5. aTOMBI MOYKHO BO30OYIUTbH, COOOIIAs UM JIFOOBIC
TTOPIIMH YHEPTUU

6. mMpM MaJBIX CKOPOCTAX IEKTPOHOB 3aMETHO

NPOSIBJISIOTCA WX BOJIHOBBIE CBOICTBA

7. OBE/ICHNE aTOMOB MIPOTUBOPEUHT MOCTYIATaM

bopa

5 Kakoe W3 mpuBeneHHBIX SIBJICHUI He TpeOyer st
OOBSCHEHHMsI TPEACTABICHHS O TYHHEIHHOM
addekre?

1. X0OAHAsT IMUCCHS HIIEKTPOHOB M3 METaILIa

2. apdext dxozedcona

3. aHOMAJIMH B 3aBHCHMOCTH CeYeHHs paccestHus
JIEKTPOHOB Ha aToMax O0JAaropogHbIX Tra3oB
(onbIT Pam3ayaspa)

4. MBIDKEHHE SJICKTPOHOB B TBEPIBIX TeNax

5. anpda-pacnaz paJHOoaKTHBHBIX saep

CTpOCHI/IG aToMa 1M ATOMHBIC CTICKTPBI

1 Kakoe u3 mnpuBeneHHbIX BbIpaxeHuil mo3somsier | 1. ¢/R
paccuuTarh JUIMHY BOJHBI BTOPO#t 1o cuety smHun | 2. 4¢/3R
cepuu IMHU B ynbTpaduoneToBoii yactu crekrpa | 3. 9¢/8R
aToma Bojopoza (cepust Jlaiimana) 4. 16c/15R

5. IpaBWIbHBIN OTBET HE NPUBEJICH

2 ITonHast sHeprus 2MeKTpoHa Ha n - oM ypoBHe | 10.2
ompejenseTcss cootHomenueM En = - 13.6/n% 5B.

Kakyto HauMEHbBIIYI0 SHEPTHI0 HY>KHO COOOIIUTH
HEBO30YXKJIEHHOMY aTroMy BOJOpOIa, YTOOBI
CIEKTp M3JIy4YeHHs ra3a M3 TaKMX aToMOB
COZIepIKall TOJIBKO OJIHY CIIEKTPAIBHYIO JIMHUIO?
OtBeT B 3B gaiite ¢ TOYHOCTBIO 10 TpeX 3HAYALLUX
wbp.

3 Atom Bomopoma mepemenl ©W3  OocHOBHoro | 1.2
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IlepBelii 3x3eMILLIP

KOITIA Ne

COCTOSIHHSI B COCTOSSHHE C IJIaBHBIM KBAaHTOBBIM
YHCIIOM N, TIPH 3TOM a0COTFOTHAS BETHYIHA
MMOTCHIMAJIFHON SHEpruu B3aMOJICHCTBHS
9JIEKTPOHA C AIpOM yMeHbIuiach B 4 pasa. [lpu
MOCJIEAYIONIEM NIEPEX0/Ie U3 COCTOSTHUS C

[JIaBHBIM KBAHTOBBIM YHCIIOM N B COCTOSHHE C
[JIaBHBIM KBAHTOBBIM YHCIOM m a0OCONIOTHAsS
BEJIMYHHA MMOTEHI[UATLHOM SHEpPruu
B3aWMOJICHCTBUS JJEKTPOHA C SIIPOM  OMSTH
yMeHbIIach B 4 paza. Onpenennre m.

o™
= 0o A

HenoneukHelii aTtoM BoAopoJa Haxoowics B
MEpBOM BO30Y>KACHHOM COCTOSHHH C KBaHTOBBIM
gucioM n = 2. IlomoTuB (OTOH C SHEpruew,
paBHoil 0.24 3HepruyM MOHM3ALMH, aTOM BOJAOPOJA
meperiel B COCTOSHHE C KBAaHTOBBIM YHCIOM
m = ... OnpenenuTe KBaHTOBOE YHCIO KOHEYHOTO
COCTOSIHHS.

10

Uepes pa3peskeHHBIN a3 NPOIyCKAXT U3IIy4EHUE
C HeMpephIBHBIM CHEKTpoM. Kakoli Bua uMeeT
CIEKTp MONIOLICHUsI Pa3peKEHHOro ra3a’?

1. pa3HOLBETHBIE JTMHUM Ha TEMHOM (hoHe
2. CHEeKTp UMeeT BUJI PaayTru
3. oTmeabHBIE TeMHBbIE
HeNpepbIBHOIO CIEKTPa

4. nBeTa NUHUI HEpazIMUUMO MEPeXOAsT OIWH B
Apyroii

5. Ha (OHE HENpepBHIBHOTO
MHO)KECTBO TEMHBIX MOJIOC

6. IpaBWIbHBIN OTBET HE NPUBEJIEH

JUHUM Ha (oHe

CIICKTpa BHUJAHO

ATOM BOZOpOZA HAXONUTCS B BO30YKICHHOM
COCTOSHHM CO 3HAUYCHHUEM INIaBHOI'O KBaHTOBOIO
grcia n = 4. CKOJIBKO CTIEKTPATIBHBIX JTUHUI

OyzeT copepKarh CHEKTP U3JIy4EHHs Ta3a U3 TaKHX

6

JABYXAaTOMHBIX MOJICKYJI XapaKTCPHO CJICAYIOIICC:

aTOMOB?
CrpoeHne U cBOICTBAa MONEKY
Cuctema BpamaTrelbHBIX ypOBHEH oSHeprud | 1. mo Mepe yBeJHYeHUsS] SHePrMH HHTepBaI
MOJIEKYJl IMEET CIEAYIOIINE XapaKTEPUCTHUECKUE | MeKIy COCETHUMM YPOBHSIMH YBeJIHYHBAETCS
0COOeHHOCTH 2. JHeprusi YpoBHs OCHOBHOI'0 COCTOSIHMSI paBHa
0 11 BCex MOJIEKYJT
3. oHeprum ypoBHEH Oojee JIETKHX JBYXaTOMHBIX
MOJIEKYJI MEHBIIIE, YeM 0oJIee TSIKEIBIX
4. 110 Mepe yBEIMUCHNUS SHEPTUN HHTEPBAIT MEXKTY
COCEIHIMH YPOBHSMH YMEHBIIAETCS
[ BpamarenbHBIX  CIIEKTPOB  IMOMIOIICHHS | 1. MHTepBaJ 4acTOT MeKAY COCeTHUMHU JTHHUSMHU

CMEeKTPa NPUMEPHO OIHHAKOB
2. MHTEpPBAJ YacTOT MEXKIY COCETHUMH JUHUAMM
CIIEeKTPa 3aBHCHT TOJILKO

OT MOMCHTAa MHEPITUU MOJICKYJIbL

3. MHTEpBaJ JIMH BOJIH MEX]y COCEIHIUMHU
JIMHUAMHU CIICKTpa OJUMHAKOB

4. HUHTEPBAJI 4aCTOT MEXKAY COCCTHUMU JIMHUAMU
CIIEKTpA 3aBHCHT OT TEMIIEPaTyphl

Ecnmu cpaBHMTH 4HMCTO BpalaTesbHBIE CHEKTPHI
nornomenuss monekyn HF u HBr , To moxHO
O0OHAPYKHTBH, YTO:

1. oHM OTIMYAIOTCS YACTOTAMH JIMHUH

2. OHH HE OTIIMYAIOTCS UHTEHCUBHOCTSIMU JIMHUI
3. B cnekTpe HF nHTepBast 4acToT MEKAY
COCEIHNMH JIMHUSIMH 00JIbIIIe, YeM B CIIeKTpe
HBr
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4. B cnextpe HF uHTEpBan gacToT MexXIy
COCEIHUMU JIMHUAMHU MEHbIIE, 4yeM B criekrpe HBr
5. HaOIOIeHNE CIIEKTPOB MTOTIIONICHUS MOJICKYII
HBr HeB03MOXKHO

4 B o0wem ciyyae xonebaHKsl aTOMOB B MOJIEKY/IaX | FAapMOHHYECKHMH
HE SIBJISIFOTCS , OJTHAKO TaKoe
NPUOIVKEHHE TPUEMIIEMO TTPH MaJIbIX
aMIUIUTYJax KoJeOaHuil.

Bcrasbre nponyieHHoe CI0BO.

5 Bcenenctsue AQHTapMOHUYHOCTH kosebanuii | 1. yBesimumBaercst
MOJIEKYJT TIPH YBETHICHUH aMIUTATYbI 2. yMEHbIIAEeTCA
KoJleOaHM MHTEpBaJl SHEPTUH MEXIY COCEIHUMH | 3. HE H3MEHSCTCS
9HEPreTUIECKUMH YPOBHIMHU

6 B cmydae TepMomMHAMHYECKOTO paBHOBeCHs B | 1.  OONBIIMHCTBO  MOJEKYNT  XapaKTepU3yeTcs
cpene pu KOMHATHOH TeMIIepaType | MakKCUMaJbHO BO3MOXKHOM 3HEprHeit
pacripenieieHie MOJEKYll 10 KoleOaTembHBIM | 2. OONBIIMHCTBO MOJICKYNT UMEIOT Hepruto (3/2)kT
YPOBHSIM SHEPTUH nMeer crenyonye | 3. MOJIEKYJIbl pacnpeesieHbl M0 KoJedaTeJbHbIM
3aKOHOMEPHOCTH: YPOBHSIM 3HEPTrHH B COOTBETCTBHU ¢ GopMyJI0ii

Boabnmmanas

4. KOJIMYECTBO MOJIEKYJ] MOHOTOHHO YOBIBaeT IO
Mepe BO3pacTaHUs HOMepa
K0J1e0aTeIbHOTO YPOBHS YHEPTUU

KBaHTOBBIE CBONCTBA TBEPABIX TEIT

1 O HyJeBBIX KOJICOAHHUSAX MOJIEKYJ MOXKHO CKasarb, | 1. koneOaTeibHOE ABHIKEHHE OTCYTCTBYET

9T0: 2. aMIIUTYya KosieOaHuil paBHA HYIIO

3. 310 Koyedanus npu T =0

4. 310 KOJIEOAHHA ¢ MHHHMAJIBHO BO3MOKHOI

aMILIUTYI0#
5. 3T0 KoJIe0aHusI ¢ MUHHMAJIbLHO BO3MOKHOM
JHepruei
2 OtHOCUTENBPHO ypoBHI DepMU MOXKHO CKa3aTh, | 1. OSHEprus B3aWMOJCWCTBUS  AJIEKTPOHOB  C
YTO 3TO: peleTKoi kpucramia

2. cymMMapHasi KAHETHUYECKasi DHEPrHsi CBOOOIHBIX
ANIEKTPOHOB KpucTasuia npu T paBHo mim Gosnbiire O
3. KHHeTHYecKast IHeprus Hanbos1ee
BBICOKOIHEPreTHYeCKHX CBOOOTHBIX

371eKTpoHOB kpuctayia npu T =0

4. 3Heprus 3J1eKTPOHHOIO0 YPOBHS KPHCTAJLJIA B
Mo/ieJIH CBOOOTHBIX 3IEKTPOHOB, BEPOSITHOCTH
3anoJiHeHusi Koroporo 1/2

3 [Ipn cOmmxeHnn aTtoMoB NTUTHS W 00Pa30BAHUM | pa3pelieHHbIE 30HbI
KPHCTaJUIa JIEKTPOHHBIE SHEPreTHIEeCKHEe YPOBHU
00pasymoT ... .
BcraBbTe nponyieHHoE.
4 B xopo1o mpoBoAsIux 31eKTPUIECKU TOK 1.BaneHTHas SHepreTUUecKas 30Ha 3aloIHEeHa
TBEPIBIX TeNax (MeTajuiax) JIEKTPOHAMH IIOJIHOCTHIO

2.BaJIeHTHasl JHepreTuyecKasi 30Ha YaCTHYHO
3am0JIHEeHA JIEKTPOHAMM

3.3a10/IHeHUE BaJICHTHOM 30HbI HE MMEET 3HAUCHHsI
4.BaneHTHas 30Ha OJIM3Ka K IEPBOH IIETHKOM
3aM0JHEHHOU 30HE

5.1poBOMMOCTH 00YCIIOBJIEHA JIBH)KEHHEM HOHOB

5 QHGKTI)OHI)I B 30HC IPOBOAMMOCTHU METAJLJIa 1.paBHOM€pH0 pacnpeacisaroTCsa 1o BCEM
BO3MOXHBIM COCTOAHHAM
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2.3aM0IHAIOT  NOAPSA]  BCe  HU3KOJeKalue
COCTOSIHUSA BILIOTH 10 3Hepruu ®epmu
3.3aMONMHAIOT  TMOAPSIT  BCE  BBICOKOJICHKAIUC
COCTOSIHUSL ~ C  DJHEPIUsMH,  IPEBBILIAIOIIUMHU
sHepruro Oepmu

4.MMEIOT OAHY D3HEpPrHI0, Ha3bIBAEMYIO 3HEprueu
Depmu

S5.pacnonaratorcsi BOJIM3M JJHA 30HBI

Kakoro Tumna cBs3u U3 nepeuucieHHbIX B
KpHCTaJUIaX HE CYIECTBYeT?

1. nonnas

. KOBaJIEHTHAs

. BOZOPOHAs

. MOJICKYIISIpHAsT
. METaJUInYecKast
. MOJIMMepHasi

o bW

baza KOHTPOJIbHBIX SaI[aHI/Iﬁ JJIs1 OOCHKHW BBICOKOT'O YPOBHSA

®opmynupoBKa Bompoca

BapI/IaHTLI OTBETOB

BBenenue. At

OMBI U s1Ipa

Beluucnure paamyc aromMa BOAOPOAA COTIACHO
mozenu TOMIICOHA, €CIM H3BECTHA HSHEPTHsl
noHm3anuy aromMa E; =13,6 3B.

OTBeT JanTe B HM.

237 Hm

Brluncnute  MakCHMalbHYH) — HAlpPsYKEHHOCTD
AMEKTPUIECKOTO TI0JI B BOJOPOAONOAOOHOM HOHE
contacHo monenu Tommncona. IlopsakoBbiil HOMED
Z, paanyc aTroMa MPHUHSATS [.

E=1/(4ng)*(Z*e/r)

Henonpwxuplid  map pamuyca R obmydaror
napajuiebHBIM MTOTOKOM YaCTHII, PAJUYC KOTOPBIX
r. Cunmras CTOJIKHOBEHHE YacTulbl C MOIapoM
YIPYTUM, HalTH yroi 6 OTKIOHEHHWs YacTHIBI B
3aBHCHMOCTH OT €¢ IPHIEIHHOro napaMerpa b

0=n—2¢, b=(R+r)sind

IIporon ¢ xunernueckoil sneprueit T = 10 MsB
mpoieTaeT Ha pacctossHmA b = 10 mMm ot
CBOOOJTHOTO ITOKOMBHIErocst »JeKTpoHa. Haitu
SHEPTHUI0, KOTOPYIO TOJYYHT 3JIE€KTPOH, CUHTAas,
YTO TPAEKTOpHUs NPOTOHA HPSMOIMHEWHas W 3a
BpeMsl IPOJIETa IEKTPOH OCTACTCS MPAaKTHYECKH
HETIO/IBUKHBIM.

3,83B

V3Kull My4oK 0-4acTHl] C KHHETUYECKOH 3Heprueu
1,0 M»B mamaer HOpMagbHO Ha IUIATHHOBYIO
¢omery  Tommumuel 1,0 wMxMm. HabGmomenue
paccesHHBIX YaCTHI[ BeAeTcs moj yriom 60° K
HalpaBJICHUIO TAJAIONIET0 IMy9YKa IMPH IOMOIIH
CUETUYMKA C KPYITIBIM BXOAHBIM OTBEPCTHEM
wiomamu 1,0 cM% KOTOpOE pacmosiokeHo Ha
paccrosHuM 10 ¢M OT PAaCcCEeHBAIOLIETO ydacTKa
¢onpru. Kakast mons paccessHHBIX — 0-4acTHI]
najlaeT Ha OTBEPCTHE CUeTUnKa?

3,35*10°

3KCH6pI/IM€HTaJ'ILHBIG OCHOBBI KBAHTOBBIX HpeZlCTaBJICHI/Iﬁ

1

| IIpeanonokum, 4T0 MOKOSLIMHICS aTOM MONIOTUI | 4*10% kr*m/c
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¢poton ¢ smeprueit 1,2*10Y JIx. Yemy paseH
UMITYIIBC aToma?

V3Kuil Ny4oK 0-4acTHL] C KHHETUYECKON 3HEeprueu
T = 600 x»B mamaer HOpMAIFHO HA 30JOTYIO
Qonery, comepxamyro n = 1,1*10%° anep/cm?.
Haiitu  oTHOCUTEIIBHOE  YHMCIO  (-4acCTHll,
paccenBaromuxcs nox yrmamu 9 < 30 = 20°.

0,6

®otoH c sHeprueii 15,0 5B BEIOMBaET JIEKTPOH M3
MOKOSIIIIErOcd aToMa BOAOPOAA, HAXOASALIErocs B
OCHOBHOM cocTossHMUA. C Kakoil CKOpOCTBIO V
JIBIDKETCSI NICKTPOH BIAIH OT siipa’?

6,93*10° m/c

Helitpon ¢ kunetnueckoit sneprueii T = 25 3B
HaJIeTaeT Ha MOKOAIIHMICS ASUTOH (SIIPO TSHKEIIOTO
Bojopoxa). Haiiti meOpoiineBckue ATUHBI BOJH
00eNX YacTHIIl B CHCTEME UX [IEHTpa HHEPIIHH.

8,6 nm

IMoporosas YyBCTBUTEIHHOCTD CeTYaTKH
YEIIOBEYCCKOTO I71a3a K JKEJIITOMY CBETY C IUTHHOU
BosiHEI 600 HM cocTtaBiser 1,7-10-18 Bt. Ckoabko
(hOTOHOB MajaeT CIKCCEKYHTHO Ha CETUATKY?

dusnuecKrue MPUHIHUIIBI

KBAHTOBOM MEXaHUKU

IIpsiMOyTONBHBIM HOTEHLIMANBHBIH Oapbep HMMeEeT
mmpuny 0,1 BM. Omnpemenure B 3B pasHoCTh
sHepruit  U-E, mnpu xoTopoii BeposTHOCTH
IPOXOXKICHUS IEKTPOHA CKBO3b Oapbep COCTaBUT
0,5

0,454 >B

O1eHUTh c MIOMOIIBIO COOTHOILICHUS
HEOIIpEeICICHHOCTEN MHHHMAJIBHYIO
KHHETHYECKYIO SHEPTHIO JJIEKTPOHa,
JIOKaJM30BaHHOTO B 0oOmacté pasmepom 1 = 0,20
HM.

13B

YacTrua HaXoJUTCs B ABYMEPHOM MPSMOYTOJIBHOM
MNOTEHIMATBHOMN sIMe c a0COIIOTHO
HempoHUaeMbIiMu cTeHKaMu (0 <x <a, 0 <y <
b). Ompenenuts BEPOATHOCTh  HAXOXKICHHS
YaCTHIBI C HAMMEHbILeH dHeprueit B obnactu 0 <

X < al3.

19,5%

OnNeKTPOH C KUHeTn4Yeckon aHeprnen T = 4 aB
nokanu3osaH B obnactu pasmepom | = 1 MKM.
OueHnTb C  NOMOLLLK  COOTHOLLEHMS
HeonpeaeneHHocTewn OTHOCUTENbHYIO
HeonpeaeneHHOCTb ero CKOPOCTMU.

9,76*10°

OnekTpoH ¢ 93Heprmen E pgBwxketcs B
NonoXuTenbHOM HanpasneHun ocu X. [Mpwu
Kakom 3HayeHun U-E, BblpaxxeHHOM B
3NEKTPOH-BOSLTaX, KoahmuneHt
npospadyHoctn D=10-3, ecnu wwupuHa d
Oapbepa paBHa 0,1 HM?

453B

CTpOGHI/Ie aroMa U ATOMHBIC CTICKTPBI

IIpu nepexone aroMa BOJOpOJA M3 UYETBEPTOIO
JHEPreTHYECKOTO COCTOSIHUS BO BTOpOE
n3nydatorcss  QoToHBI ¢ dHepruer 2,55 9B
(3enmenass ~ JAWHWS ~ BOJAOPOAHOTO  CIIEKTpA).
OnpenenuTth JUIMHY BOJTHBI ATON JIMHUU CIIEKTpA.

486 M
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OHeprusi CBsI3M BAJCHTHOTO 3JIEKTPOHA aroma
mutAs B cocrosHMAXx 2SS w 2P paBHa
cooTBeTCTBEHHO 5,39 m 3,54 »5B. Brruucautsb
pUIOEpProBCKHE TMOMPaBKU i S- u P-TepMoB
JTOrO aToMa.

-0,409
-0,037

ATOM HaxXOAWTCS B COCTOSIHUHM, MYJIBTHUILUIETHOCTh
KOTOPOTO paBHa TPeM, a HOJHBII MEXaHWYeCKHUH
mMomeHT — h sqrt(20). Kakum Moxker OBITH
COOTBETCTBYIOLIEE KBAaHTOBOE 4ucio L?

3,45

HaiiTi HampsbkeHHe Ha PEHTI'€HOBCKOM TpyOke c
HHUKEIIEBBIM aHTHKATOAOM, €CIH Pa3HOCTb MJIHH
BoiH Ko-TMHHM M KOPOTKOBOJIHOBOM TIpaHMIBI
CIUIOIIHOTO PEHTTEHOBCKOTO CHEKTpa paBHa 84
M.

15 kB

[Ipn yBenmmueHNN HaNpsDKEHUS] HA PEHTTEHOBCKOM
Tpyoke ot Ul = 10 kB no U2 = 20 kB maTepBaN
IUTAH BOJIH MEXAY Ko-nunauneit u
KOPOTKOBOJIHOBOM rpaHuLen CILJIOIHOIO
PEHTI€HOBCKOTO CIeKTpa yBenuuwics B n = 3,0
paza. Onpenenuts MOPSIKOBEIA HOMEp 3JIE€MEHTa
AQHTHKATO/a 3TOH TPyOKH.

29

CrpoeHue U cBOICTBa MONEKYI

CKOJIBKO TMPOLICHTOB CBOOOHBIX AJIEKTPOHOB B
mertasie npu T = 0 UMeeT KHHETHYECKYIO
OHCPIHIO, MPCBLIIIAIOITYIO MMOJIOBUHY
MaKCUMaJbHON?

65

Haiitn YHCIIO CBOOOTHBIX JJIEKTPOHOB,
MPUXOIINXCS HAa OJUH atoM Hatpus npu T = 0,
ecian ypoenb @epmu EF = 3,07 3B u muiotHOCTH
Hatpus paBHa (0,97 r/cM3.

0,97

[ToBbImenne TemnepaTypsl KaToJa B 3JIEKTPOHHOMH
mamrie ot 3Hadenns T = 2000 K ma AT = 1,0 K
YBEJIMYMBAET TOK HachlmeHus Ha 1 = 1,4%. Haiitu
paboTy BBIXO/1a 3JIEKTPOHA M3 MaTepHalla KaToja.

4,45>B

KBanTOBBIE CBOHCTBA TBEPABIX TET

ITpunsB ans cepeOpa 3HaueHHe Temrneparypsl Jlebas
0=208 K, ompemenuTh: MaKCHMajbHOC 3HAUCHHE
SHEPTUH €m PoHOHA

0,018 5B

ITpunsB ans cepeOpa 3HaueHHe TemIeparypsl Jlebas
0=208 K, ompenenuts: cpegHee uYHCIO <nm>
(hoHOHOB C dHepruel em npu Temneparype T=300 K.

[omarasi, 9T0 Ha KaKIBI aTOM MEIU TPUXOAUTCS
OMMH  CBOOOJHBIN  3JEKTPOH, ONPEAEIIUTh:
CPEIHIOK KUHETUIECKYIO dHepruto <E> cBOOOTHBIX
JIIEKTPOHOB NPU a0COJIOTHOM HYJIE

4,23 >B

Ilonaras, 4To Ha Ka)KAbI aTOM MeIu MPUXOAUTCS
OMH  CBOOOJAHBIA  DJIEKTPOH,  OIPEAEIUTH:
Temneparypy I, Opu  KOTOpOM  cpenmHss
KHHETHYECKast SHEPTUs AIEKTPOHOB KIACCHIECKOTO
ANIEKTPOHHOTO Ta3a PaBHAJIACH OBl CPeTHEH SHEPTHH
CBOOOHBIX 3JIEKTPOHOB B Mean nipu T=0.

32,7*10° K
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CTpOGHI/Ie AaTOMHOT0 siApa

ba3a BompocoB 11 OLleHKH 0a30BOT0 YPOBHS

ri\/r; ®dopmynupoBKa BoIpoca BapuanTsl 0oTBETOB
Brenenne. OcoOeHHOCTH SIBICHUN B MUKPOMUpE
1 VYkaxkute HeBepHOE(bIe) yTBepKIeHHE(s) 1. B siipe HET AIEKTPOHOB
2. SAOpO COAEP:KUT TPOTOHBI M  IEKTPOHBI,
nocJjeHUe OCBOOOKIANTCA NpHU OeTa-pacnajae
3. mpm Oera-pacmame INEKTPOHBI  0Opa3yrOTCs
HETIOCPEICTBEHHO B TIPOIIECCe pacmaaa
4. B sapax ¢ ManbIM Z 3apsA HEAOCTaTOYeH IJis
yAEp)KaHUsl 3JIEKTPOHOB BHYTPH sipa
5. HEBEPHBIX OTBETOB HET
2 VYkaxurte BepHOoe(bl€) yTBEpKICHUE(s) 1. B siApe HeT 31eKTPOHOB
2. AAPO COACPIKUT MPOTOHBI M IEKTPOHBI, MTOCICAHUE
ocBoOOXIar0TCs Mpu OeTa-pacrajie
3. mpm Oera-pacmage 3JIEKTPOHBI o00pa3yloTCs
HEMOCPeICTBEHHO B Mpolecce pacnaga
4. B siApax ¢ Jw00bIM Z 3apsiI HeAOCTATOYEH IJIs
yAep:KaHUsSI ITeKTPOHOB BHYTPH siApa
5. IpaBUWIILHBIX OTBETOB HET
3 Hmwke mnpuBeneHsl pasmuuHele (u3HUeckue | 1. dMeKTpUIeCKHid 3apsiT
BEJIMYHMHEI. 2. cyMMapHOE YHCIIO POTOHOB U HEUTPOHOB
Ectp 1 cpemm HHX Takme, KOTOpble He | 3. Macca
COXpAHSIOTCA TIPH  pacmafe pPagvoaKTUBHBEIX | 4. IENTOHHBINA 3apsi
sep? 5. MOMEHT KOJIMYECTBA JIBH)KSHUS
6. BCe COXPAHSIOTCS
7. HU OIHA HE COXPaHSETCs
4 Uro tsxenee, saapo ypana U-235 wnm npoxykTsl | SInpo ypana
nenenus: U-235?
5 Uro Tskenee, sapo kuciopora O mwiu npoaykTsl | IIpoaykThl neseHst
€ro pa3leeHus?
6 Kak w3MeHWTCST SHeprust TOKOS CHCTEMBI, | 1. yBenmmdurcs
COCTOSIIEH U3 IBYX s/ep ACHTEepHs, B pe3yibTare | 2. yMeHBIIUTCS
UX COCIMHEHUS B PO TeIus? 3. YBENWYHUTCS WM YMEHBIIUTCS B 3aBHCHMOCTH OT
HAYaJILHOTO PACCTOSTHUS MEXKAY SIIPaMU ICHTepHUs
4. HE UBMEHUTCS
DKCIepUMEHTaIbHAs TEXHUKA UCCIICIOBAHNH 10 (DU3HKE siipa
1 Ha pucyHke mpeacraBieHa cXema YCKOPUTENS | MUKJIHYECKHI
3apsHKEHHBIX YaCTHII.
Hasosure ero tu.
2 MOXXHO JHM HCHONB30BaTh IUKJIOTPOH IS | HEJIb3s
YCKOPEHHS SIMEKTPOHOB.
3 CKOJIBKO 3JIEKTPOHBI HE YCKOPSIH, OHM HUKOT/A He | 1. 3TO crpaBeInBO BCeraa
OyIyT TsDKelee MpoToHA 2. 3TO CIIPABEITUBO AJIS IUKIMYECKHUX YCKOPUTEIEH
3. 3TO CIIpaBETUBO AJIS IMHEHHBIX YCKOPHUTEIEH
4.3T0 yTBep:KAeHUe He BEPHO
4 Juns  paboThl  IMKJIOTPOHA TPUHIUNHAIBGHO | 1. yacToTa oOpamieHus: NPOTOHOB
Ba)KHO, YTOOBI 0CTaBaJCsI(aCh) MOCTOSTHHBIM (O ) 2. CKOPOCTh IPOTOHOB
3. paguyc opOUTHI POTOHOB
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4. HampsDKEHHUE HA KaTYIIKe AIEKTPOMarHUTa
5. BCE MMepevncIeHHbIC BETMINHBI
5 Pasnenenue 3apsa0B B MOHM3ALMOHHOM Kamepe, | 1. B3aUMOJIEMCTBUS TOJI0KATEIBHBIX "

BBI3BIBAIOIIEE MOSBICHUE TOKA BO BHEITHEH e,
MMPOUCXOAUT 3a CHET

OTPHULIATEIILHBIX HOHOB
2. BHEHTHET0 3J1eKTPUYeCcKOoro moJst
3. CHENHAaNbHO nopoOpaHHOM
3IIEKTPOJIOB

4. BHYTPEHHHX OJIEKTPUUYECKHX IIOJIeH aTOMOB rasa,
HAIOJHAIOIINX KaMepy

5. BCeX NepeunCIeHHBIX (aKTOpoB

KOHCTPYKIHA

6 B CHMHTHLISALIHOHHOM
PETUCTPUPYIOTCS raMMa-KBaHTBI oT
paAMOAaKTUBHOTO WCTOYHWKA. Ilpm sToM U3
(hoTOKaTOA BEIPHIBAIOTCS AIEKTPOHHI 32 CUET. ..

JeTeKTope

1. pororhexra mepBUIHBIX KBAHTOB

2. (doroHoB, HUCHyCKAeMBIX BO30Y:KIeHHBIMH
aTOMaMH CHUHTHJLIATOpPA

3. BTOPUYHOMN 3MUCCHH, BBI3BAHHOMN
(hOTOPNEKTPOHAMH, POXKICHHBIMHU MIEPBUYHBIMH
KBaHTaMH

4. BTOPUYHOM SMUCCUU, BHI3BAHHONH KOMIITOHOBCKUMHU
NEKTPOHAMU

5. BceX IIepEeUYHCIICHHBIX (DaKTOpOB

OCHOBHBIE CBOWCTBA SITIEP

1 DJICMCHTAPHBIX YaCTHUI]

1 Kak Ha3pIBaroTcsd spa ¢ OAMHAKOBBIMU Z, HO
paznuaHbIMHU A?

3nech Z - 3apsioBOE UMCIO sAapa, a A-MaccoBOe
YHCIIO.

H30TOIIbI

3 O0BeM siipa MPOIMOPIMOHANICH YUCITY HYKJIOHOB,
BXOJIAIIUX B HETO.

1. HYKJIOHbI B fApax YHaKOBaHbI C OMHAKOBOM
IVIOTHOCTBIO

JTO0 3HAYUT YTO...? 2. IpO yCTOMUMBO
3. 42Ip0 HE YCTOMYHMBO
4. paccMaTpuBaeTcs sAPO aToMa relus
5. IpaBWIbHBIA OTBET HE NPUBEJEH
4 Kakoif w3  mpuBeseHHBIX  MeTOmOB  He | 1. paccestHue OBICTPBIX NMEKTPOHOB Ha AApax
HCTIONB30BAJICA AJIS U3yUEHUs pa3MeposB aaep? 2. U3MepeHNe CIEeKTPOB U3IYICHUS ME30aTOMOB
3. moryomeHue OBICTPHIX HEUTPOHOB SAPaMH
4. HU OZIMH W3 NIEPEUHUCICHHBIX METOOB
5. BCe MepevnCIeHHbIE METOBI HCIIOIh30BAJIHICh
6. paccesiHUe PEHTT€HOBCKOT0 H3JIyYeHHUs Ha siApax
5 CraOuibHBIE fApa - 3TO fApa yCTOHYMBBIE K | 1. MPOTOHOB MJIM HEUTPOHOB
UCITyCKaHHUIO.... 2. anbda-yacTury
3. beTa-4acTHIl
4. 1100bIX U3 MepeYncIeHHBIX
5. raMMa-u3IydeHHs
PannoaxkTuBHbIN pacnajg
1 Kak wMensiercst 3apsn  sAapa paJuoOakTUBHOTO | YBeJIMYHBAETCH
n3oTona npu Oera - pacmajge ¢ HCIyCKaHHEM
aneKTpoHa’?
2 Kak wMensiercst 3apsj sapa paguoOaKTUBHOTO | YMEHbIIAETCH
n3otona mpu Oera - pacmaje C HCIyCKaHHEM
TO3UTpOHA?
3 HenpepsIBHBIN XapakTep CHEKTpa >JIEKTPOHOB | 1. oOpazoBaHMEM s/ipa B BO30OY>KACHHOM COCTOSHUH C

mpu 6eTa- pacrage MOXKET OBITh OOBSCHEH:

MOCTIETYFOIUM HCITYCKaHHEM TaMMa - U3JTy9IeHUs
2. TOIVIOIIEHNEM >HEPTHH JJIEKTPOHOB B Pe3yiIbTaTe
B3aMMOJCHCTBUS C  aTOMaMH  paJHOAaKTUBHOIO
BEILlECTBA

3. TOPMOXEHUEM DJIEKTPOHOB B IOJIE NOKUAAEMOIO
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aapa
4. aHeprus OeTa-pacmaja JAeJHTCH CIy4YailHbIM
0o0pa3oM Me:kay Tpemsl YaCTHLHAMM - NMPOAYKTAMHU
pacnaja
5. HECOXpaHEHHEM IHEPTUU B SJICPHBIX PEaKIHIX
6. IpaBUIIBbHBIN OTBET HE MPUBEIEH

4 [TpuBenens! pazauyHble GU3HYECKUE BEIUYUHBL. | 1. SIEKTPUUYECKHIA 3apsia

Ecte 1M cpem HHX Takue, KOTOpble HeE | 2. CyMMapHO€ YHCJIO IPOTOHOB U HEUTPOHOB
COXpaHSIOTCS TMpU pachaje paJuoakTHBHBIX | 3. Macca
smep? 4. NeNTOHHBIN 3aps
5. MOMEHT KOJIMYECTBA JIBIKCHUS
6. Bce COXpaHSIOTCS
7. HM OfiHa HE COXpaHsieTCs
5 U3 20 onmHakoBbIX paguoakTHBHBIX snep 3a 1 | 1. 10 sgep
MUH HCHBITAN0 paguoakTuBHbIN pacnazn 10 sgep. | 2. 5 anep
3a creayouly0 MUHYTY UCIBITAIOT pachaj 3. 01 0 1o 5 sanep
4. 0ot 0 10 10 simep
5. IpaBUJIbHBIN OTBET HE NMPUBENICH
6 Kako¥i m3otonm obOpasyercst u3 Li mocie omHOro | reymmii
Oera-pacmaja u oJHOTO ajib(da-pacnama?
B kauecTBe OoTBeTa BBEAMTE Ha3BaHUE WIIM 3HAK
XMMHYECKOTO HJIEMEHTa.
S nepHble peakiuu
1 B XVIII Bexe A.JlaBya3be, NpHUMEHss 3aKOH | He CHpaBeNJHB
COXpAaHEHHS MacChl BEIECTBAa, IPABUIBHO
OOBSCHWI OOXHWIaHHE W TOPEHHE KaK DPEakIHio
COEIANHEHUS BEILECTB c KHCIJIOPOZIOM.
CnpaBeylMB M 3TOT 3aKOH B  SAJEPHBIX
peakumsix?

2 D¢ dexTuBHOE ceueHne B3anMOAEHCTBYS - 3TO 1. moas MCHBITABHIMX B3aHMMOJAEHCTBHE YACTHIL,
OTHEeCeHHAsl K YMCJIY LEHTPOB B3aMMOJEHCTBHS HA
eMHHULe MJIOIIAAU MUIIEHU
2. mJIouaab MOBEPXHOCTH SIpa
3. mouiaab CeYeHus apa
4. cymMapHas IUIOUIaAs Aep Ha EIWHUIE IUTONaan
MUIIEHU
5. BenuuMHa, BeIuKcisiemas 1o gopmyse Pesepdopaa
6. IpaBWIbHBII OTBET HE IPHUBEIEH

3 D¢ dexTUBHOE ceueHue AaepHoi peakiuy umeer | 1. M2

pa3sMepHOCTh 2. yactuna/m?
3. Kropu
4. yactuna*m?
5. cTepaguan*m?
6. IpaBUIIbHBIN OTBET HE MPUBEIEH

4 CocCTaBHBIM APOM Ha3bIBAIOT... 1. npome:xyToUHOE AP0, 0Opa3yomeecs MPH
3axBaTe 4YacTHIbI, BpeMsl >KH3HH KOTOPOro MHOI'0
0oJ1b11Ie XaPAKTEPHOTI'O SIAEPHOT0 BpeMeHH
2. aApo, cocTosIIee U3 MPOTOHOB U HEUTPOHOB
3. mo0oe panoaKTUBHOE SJIPO
4. sapo, HanpuMep, ypaHa - 238, KOTopoe MOXKET
CHOHTAHHO Pa3JEIUTHCS
5. IpaBUJIbHBIN OTBET HE NPHUBEJCH

5 DHeprus peakuuu - 310 1. pa3HOCTB MeKAY MOJTYy4YEHHOIH B peakiuu

JHeprueil M 3aTpauYeHHON JHepruei
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IlepBblii 3x3eMILIIP

KOITIA Ne

2. 3HEprus, BEIACISIONMAsICS B PEaKIUH B BUJIE
KUHETUYECKON SHEPTUU
Pa3NeTAIOMNXCS YACTHIL
3. mojHas 3HEPrus NIPOAYKTOB PeaKLuU
4. 3aTpaThl SHEPTUH Ha OCYLIECTBICHUE PEAKLIUU

5. OHEPrus B3aUMOJICHCTBUS YJacTull, y4aCTBYIOIIIUX B

peakiuu
6. IPaBUJILHBIN OTBET HE MPUBEJICH

S nepuble

CHIJIBI

Kakoe u3 mpuBeNeHHBIX HIKE YTBEPKICHUU HE
SIBJIETCS OTIIMYUTEILHON 0COOEHHOCTBIO
SIIEPHBIX CUI? SInepHBIE CUIIBI ...

1.SIBIISIIOTCS KOPOTKOAECHCTBYIOIIUMU
2.He 3aBUCAT OT 3apsA1a HyKIOHOB
3.001a1aF0T CBOMCTBAMHM HACHIIIEHUS
4.3aBHUCAT OT B3aUMHOI OpUEHTALINU CIIMHOB YaCTHUI]
5.41BAAOTCH HEHTPAJIBLHBIMH

6.Bce IpUBEICHHBIC YTBEP)KICHHUS BEPHBI

K HyknoHam oTHocsATCs (TpaBHJIBHBIE HOMepa
BBEIHTE Yepe3 mpodem)

1. aneKTpOHBI

. IPOTOHBI

. anb(da - yacTUIBI
. HeITPOHBI

. IO3UTPOHBI

. Tay - THIIEPOHBI

K ¢depmuonam oTHOCATCS
yepes mpooe)

... (ykaxxute HOMEpa

. JJIEKTPOHBI
. IPOTOHBI

. anb(da - YacTUIBI
. HEITPOHBI

. (hoTOHEI

. HeTPUHO

. TIA - ME30HbI

OWUn BBWNRERPOWUBBAOWLODN

~

YKa)KI/ITe, KakKue U3 THCPCHYUCICHHBIX YacCTHI]
OTHOCSITCS K CTAOMIIBHBIM?

1.¢oton

2.3J1eKTPOH

3.mpoToH

4 HEeHTpUHO

5.Bce nmepeuncjieHHbIE

KakoBa mnpupona cui, OTKIOHSIONMX ajbda -
YacTULBI OT NPSAMOJIMHEHHON TpacKkTOpuu B
onbiTe Pesepdopaa?

1. rpaBUTaIIOHHAS

. BCE B PaBHOI cTeneHn

. 3JIeKTPOMATrHUTHAS

. AfepHast

. TPAaBUTALMOHHAS U SACPHAS

. DIICKTPOMATrHUTHAS U sICpHAs

Kakne xapakTepHCTHKH YacTUI] W AHTHYACTHUI]
OJIMHAKOBEI?

Homepa mnpaBHIBHBIX OTBETOB BBEIOHUTE deEpe3
mpo6et.

Macca
. IEKTPHYCCKHUI 3apsi
. BpeMsl KH3HH

. CIIMH

. MarHUTHBIA MOMEHT

. OapMOHHEBIH 3apsiz

ba3a BOoIpocoB AJisl OLIEHKH CPEIHETO YPOBHS

Ne
W DopMynHpoBKa BOIIpoca BapuaHTsl 0TBETOB
Beenenne. OcoOeHHOCTH SIBICHUH B MUKPOMHUPE
1 Kakas W3 KpUBBIX MOXET MPEACTaBIAThH | 3
3aBUCHUMOCTb MAacChl sipa OT aTOMHOTO HOMepa
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KOITIA Ne

IpU TOCTOSTHHOM MaCCOBOM yuciue?

BriAcHUTH, YCTOWYMBO JH SAPO C HOPSIKOBBIM
yucaoM Z =10THOCHTENBHO HUCITyCKaHHS aibda-
YaCTHIIHI?

aa

Ecim siapy cooOIMTE 3HEPTHIO, PaBHYIO HEPIHU
CBSI3U, TO OHO

1. pasmenuTcs Ha COCTABIAIOIIME TPOTOHBI H
HEUTPOHBI

. UCTIBITAET CWIBHOE BO30YXK/ICHHE

. pa3fenuTcs Ha Ba HEPABHBIX OCKOJIKa

. IPUMET SIUIUICONANBHYIO opMy

. UCITyCTHT HECKOJILKO alib(pa-4acTuIy

. IPaBUJIBHBIA OTBET HE IIPUBENEH

AN bW

7. pe3yabTaT 3aBHCHT OT BeJIUYHMHBI JITOH

JHEPrUuH
Ecte smpo X (X - cummBom onementa, Z - | 1. Ze
3apsIIOBOE YMCIIO siIpa, a A-MaccoBoe 4ucho). q - | 2. Zq
SIVHUYHBIA 3apsan, € - 3apsan mo3urpona. Yemy | 3. Ae
paBeH 3apsin sapa? 4. Aq

5. (A-2)e

6. (A-Z)q
Ects smpo X (X - cumBon osmementa, Z - | 1. Zkr
3apsI0BOE€ YMCIIO sapa, a A-MaccoBoe YHCio). | 2. Z a.e.M.
Uemy paBHa Macca siapa? 3. Akr

4. AaemM.

5. (A-Z) a.e.m.

6. NpaBUJIbHBIN OTBET He MPUBeJIeH

Ha rpaduke oTmedeHBI Bce CyIIECTBYIOLIHE
cTaOWIbHBIC Anpa. Z - TOPSAKOBEI Homep, N -
YUCIJIO HEUTPOHOB B sizipe. SAnpo ¢ Z =50 N =51 ne
cTabunbpHO. Kakue 4acTHIIbl OHO MOXKET
MCIYCKATh?

MPOTOHBI MO3UTPOHBI

9KCHepI/IMCHTaJ'IBHa$I TCXHHUKa I/ICCJ'IG,Z[OBaHI/Iﬁ 110 (1)1/131/11(6 AApa

Pabora nukIoTpOHa OCHOBaHA Ha COOTHOIICHUH
mv2 /R =qvB

Kaxoe 3akiroueHre MOKHO CAeIaTh O YaCTOTE
BpalleHUs YaCTULIbI?

1.He 3aBHCHT OT YHEPTHH YACTULBI
2.yBEJIMYHUBACTCSI C POCTOM SHEPIHU YACTHIIBI
3.yMEHBIIIAETCSI C POCTOM SHEPIHU YACTHIIBI
4.00paTHO MPOMOPIMOHATIFHA BETMYNHE HHTYKITUU
5.He 3aBUCUT OT MacChl YaCTHULIbI

Hcnonb3oBanue BCTPCYHBIX ITYYKOB IMTO3BOJIACT

1.cnenarb yCKOpUTEIh KOMIIAKTHEE

2.TIOBBICUTH SHEPTHUIO CTAJIKUBAIOIIUXCS YaCTHUIL
3.yBEIMYUTH YUCIIO HAOIIONAEMBIX SAEPHBIX
peakuumii

4.yBeJIMYHUTH BO3MOKHYIO MACCY POKIAIOIINXCS
YACTHIL

Kaxkoit n3 nprBeseHHbIX I€TEKTOPOB MOXKHO
MCTIOIb30BaTh JUISl PETUCTPALiK OBICTPBIX
3JIEKTPOHOB?

1. CUMHTWUISIIUOHHBIH JETEKTOP.

2. ra3opa3psaaHblil cuetduk [eiirepa.

3. xamepa Bunbcona.

4. Bce IepEUUCIICHHbIE JETEKTOPBI

5. Bce mepeyHciIeHHbIe 1eTeKTOPbI, Kpome
Kkamepsbl Buibcona.

. TOTYIIPOBOHUKOBBIA JETEKTOP.

Kaxkoit u3 npuBeieHHBIX AETEKTOPOB MOMXKHO
WCTIONIB30BATh JUISI PETUCTPAINH alib(a- 4acTHuIl?

. CHI/IHTI/IHII}ILII/IOHHI)II‘/’I JCTEKTOP

. razopaspsiHblil cuetuuk [eiirepa
. kamepa Busbscona

. BCe MepeynciaeHHblIe 1eTeKTOPbI
. IOJIyIIPOBOJTHUKOBBII IETEKTOP

DN AW =N
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5 Kakoii 13 mepedncieHHbIX JeTEKTOPOB 00IaiaeT
HAUXYILIAM SHEPTeTHYECKIM paspenieHHeM?

. MOHHM3ALMOHHAS KaMepa

. CHMHTWIISIINOHHBIA JETEKTOP

. IPOTIOPIIMOHAIBHBIN CUETIHK

. cyeTuuk Ieiirepa

. IOJTYIPOBOAHUKOBBINM JETEKTOP

. y BCeX MEePEUUCIIEHHBIX pPa3pelIeHUe 0JUHAKOBO

6 Kakoii u3 NEPCUNUCIICHHBIX JETCKTOPOB 06J1az[aeT
HaWJIy4lIUM SHEPIreTUICCKUM pa3pen1eHHeM?

. HOHU3aI[MOHHasl Kamepa
. CUUHTWUISILIMOHHBIA IETeKTOp

. IPOIOPLIHOHABHBIN CUETUUK

. cueTyuk [elirepa

. OJIYNIPOBOAHHKOBBIH 1eTeKTOP

. Y BCEX IMEPEUHCICHHBIX pa3pelIeHne OMNHAKOBO
HYKJIOHOB

ANOT D W~ D W —

PanuoaxkTuBHbBIN pacnaj

1 Oxono BacC MOTYT IMPOHECTH | I' pPagMOaKTHBHOIO | MepBBIi
3JIEMEHTa C KOPOTKHUM MEPHOIOM IOypaclana
wii | T pagMoakTHBHOTO 3JEMEHTa ¢ OOIbLINM
nepuosoM mnonypacnazna. Kaxoit u3 Hux

Juist Bac OoJsee onaceH?

2 Ilpu oOmydeHun MuIIeHH Ha  yckopurene | 4
00pa3yroTcs pajnOaKTHBHBIE sIpa C HOCTOSHHOMN
CKOpOCTBIO q snep/c. Ilepuon mnomypacmaza 3THX
anep T. Kakast u3 KpuBbIX Ha rpauke NpaBHIbHO
OMMUCBIBACT M3MCHCHUEC 4YUCIAa PAJUOAKTUBHBIX
sAep BO BpeMeHU?

Havano o0ydeHuss B MOMEHT BpeMeHH t=0.

3 KpuBsle pacmaga AByX HYKIWAOB NpPUBEACHBI Ha | 2
rpaduke. YKaxuTe, y Kakoro HyKIIU/Ia MOCTOSHHAS
pacmazga OobIie.

4 Kpusble pacnaga JByX HyKIMIOB NpHBeAeHB Ha | 1
rpaduke. YKaxuTe, y Kakoro HYKIWJAA MHEPHOI
noJypacmnaza 6obIie.

5 N - gucio paguoaKTHUBHBIX SAEP, t - BpeMsl. AKTUBHOCTb
UTo 0TIHYAET OHY KPUBYIO OT IpyTron?

OCHOBHBIE CBOICTBA SI€p U DJIEMEHTaPHBIX YaCTHI

1 VKkaxxuTe pacrhpelenenne IUIoTHOCTH —sfepHoi | 1 A-A
MaTepuu W dJeKTpudeckoro  3apsga st | 2 b-B
chepuueckoro simpa. A - pacnpenenenne @epmu , | 3 -A

b - »bJkcrnoHeHumanbHas 3aBHCUMOCTh, B - | 4 b-I'
JIMHEeWHasT 3aBUCUMOCTh, [ - 4acTb BETBU
TUIIEepOOITHL.

OtBer B (opMme uHCIa, COOTBETCTBYIOLIETO
BapHaHTY COCTABJICHHOMY U3 Tap.

2 Kaxkas u3 NPUBEJCHHBIX BenuuuH | 1. Macca
HETOCPeICTBEHHO CBsi3aHa ¢ (hOpMOii siipa 2. MarHUTHBI MOMEHT
3. KBa/IpyNOJBHBIH Y1eKTPUIECKHii MOMEHT
4. 4yeTHOCTB
5. IpaBWIbHBIN OTBET HE NPUBE/ICH
3 Ecnmu uymcna mpoTOHOB W HEHTPOHOB B SZIpE | paBeH HYJIHO
YEeTHBIE, TO CITUH A]pa B OCHOBHOM COCTOSIHUH ...
4 Kakoli nopsnok wumerT pasmepbl cpeauux u | 1E-14
TSDKEJBIX siaep?
Otser npuBect B CU.
5 CedyeHne Kakoro W3 TPHUBEIEHHBIX npormeccoB | 1. Ympyroe paccessHre IpOTOHOB HA sSApax
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MOXHO onucath (popmynoii s = 3,14R,2?

2. Yopyroe paccesHHE MEIJICHHBIX HEHTPOHOB Ha
spax

3. Heympyroe paccessHue OBICTPBIX HeHTpPOHOB
Ha spax

4. Ynpyroe paccesiHUE I€KTPOHOB Ha sIpax

5. Ynpyroe paccesiHue 3JIEKTPOHOB Ha siapax

6. Bo Bcex yka3aHHBIX cliydasx

7. Hu B 01HOM U3 yKa3aHHBIX CIIy4aeB

ﬂ[[epHI)Ie pCaKkumu

Ceuenne 00pa30BaHUs COCTaBHOTO sapa
IIpY 3aXBaTe HEUTPOHA HOCUT PE30HAHCHBII
xapakrep. MakCHMyM CEYeHHUs TPUXOTUTCS
Ha sHepruro Eo , mpu koTopoii (koTopas)

1. dHeprusi Bo30yXKIeHHs sI/ipa COBHAaAaeT ¢
OJHMM U3 YPOBHeM sigpa

2. »o»Heprus BO3OYXKICHHS sAapa
SHEpruei cBsi3u HEUTpoHa

3. paBHA 2HEPTHH CBSI3U HEUTPOHA B sApe

4. paBHa CpeIHEN SHEPTUU CBSI3U, IPUXOAALIEICS HA
HYKIIOH

5. npaBWIbHBIN OTBET HE PUBE/ICH

coBnagact ¢

Ha rpaduke n3zoOpakeHa 3aBHCHMOCTH CCUCHHS
o6pa3zoBaHMs COCTABHOTO

sanpa IpU 3axBaTe HEUTPOHa
HeliTpoHa. Poct ceuenus B obnactu
MaJIbIX HEPTUH HEHTPOHA OOYCIIOBIICH. .

OT DJHEPruu

BOJIHOBBIMH CBOWCTBaAMHM

Bo3Mo)xHO 111 pe3oHaHCHOe BO3OYXKIECHHUE sA1pa
Co0-57 ramma- Jgy4amMH 3TOTO k€ PagHOaKTHBHOTO
n3oroma? DHeprus WCIyCKaeMbIX KBaHTOB 14.4
KB, cpemHee BpeMs JKU3HH BO30YKACHHOTO
yposHs 107 c.

HE€ BO3MOYKHO

SlnepHble cuibl

Kakne u3 nepednciieHHBIX 4acTUI] He OTHOCATCS K | 1. mpoToH
WCTUHHO 3JIEMEHTapHBIM B HacTosllee BpeMms (B | 2. HEHTPOH
TOM CMBICIIC, YTO OHH COCTOST W3 JPYrux | 3. MIOOH
M3BECTHBIX YacTHII)? 4. mu-Me30H
5. 3JIEKTPOH
6. hotoH
Peaknus p + e- --> n Bo3MOXHA? 1 BO3MOJXKHA, T.K. 3aKOH COXPaHEHUs

Bribepure MpaBUJIbHbIE 3aKIIFIOYEHUS
OTHOCHUTEJIbHO BO3MOKHOCTH PEAKIIMH.

ANIEKTPUYIECKOTO 3apsi/ia BHIIOTHEH
2. BO3MOXKHA, €CIIH SHEPIHs IEKTPOHA JOCTaTOYHa
BEJHKa

3. He BO3MOKHA HHM NMPH KAKHX YCJIOBUSAX

4. BO3MOXHA Bcerna

SInepHbIe CHITBI 3aBUCAT OT CIIMHA. DTO BBITEKAET
n3 (aKkToOpoB, MPUBEICHHBIX HIDKe. Kakoii u3
(haxTOpOB K HUM HE OTHOCUTCA?

1. OHO W TOXKE SIIPO C PA3IUYHBIM CITHHAMHU
o0Jafaet pa3nMIHBIMH

JHEPTUSIMH CBSI3H.
2. paccesHIe HEHTPOHOB Ha MPOTOHAX
YyBCTBUTEIHHO K OPHEHTAIMSM CIIMHA
3. 0COOEHHOCTH paccessHUs HEUTPOHOB Ha
MOJIEKyJIaX BOAOPOJa
4. MarHMTHbIE MOMEHTBI (HAIPUMEP Y JeiiTOHA)
He a/UINTHBHBI

B nipupojie CymecTByOT YeThIPE BUIA
B3aMMOICHCTBHUI

a) CHJIbHBIE siiepHble B3aumoeicTeust Fs
0) cnabbie Fen

B) AJIEKTPOMArHuTHbIe Fam

1. Frp <Fca < Fam < Fa
2. Fa <Fam < Fcn < Frp
3. Frp <Fam < Fca <Fsa
4. Fcn <Fam < Frp <Fs
5. Fa <Foam <Fca <Frp
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T) TpaBUTanioOHHBIE Frp

XapaKTEPUCTUKN KOHCTaHT

B3aUMOJICHCTBHS BHYTPH Spa JIBYX HYKJIOHOB).

Ecmu mcmonp30BaTh CHCTEMBI €IWHUIL, B KOTOPBIX
B3aMOJICHCTBHUS,
COOTBETCTBYIOIIKEC ITUM CHIIaM, Oe3pa3MepHEI, TO
MBI TOJIYYUM CJEAYIOIIHE COOTHOLIEHUS (st

6. Fct < Fam < Frp < Fs

5 SnepHbie B3aMMOICHCTBUS MOKHO OOBSICHUTH: 1. 00OMeHOM MeKTy HYKJIOHAMH U - ME30HAMM.
2. UCIIyCKaHHUEM U MOTIOIICHHEM (POoTOHA
HYKJIOHAMU
3. 0OMEeHOM MeXIy HyKJIOHAMH MIO - ME30HAMH
4. B HACTOSAIIMI MOMEHT HET JOCTOBEPHOI TEOPHH,
00BACHAIOLIEH
SIIEPHBIC B3aUMOICHCTBHSL.
MIPAaBHIJIBHBIA OTBET HE IIPUBEICH.
HYKJIOHBI 0OMEHHBAIOTCSl JOHOHAMHU
6 Kakoe cBOWCTBO SACPHBIX CHIT TIO3BOJIMAIO HE IIEHTPaJIbHEI

paccmarpuBarh IPOTOH U HEUTPOH Kak J1Ba
COCTOSIHUS OTHOM U TOM e yacTuipl? SnepHsie
CHIIBI:

3aBUCAT OT CIIMHA
He 3aBHUCST OT JIEKTPHUYECKOTO0 3apsaa
B3aHMO/I€eiiCTBYIOIIMX YACTHI
5. IMeIoT 0OBEMHBIN XapakTep
6. cpeny IPUBEJEHHBIX TAKOTO HET

5.
6.
1.
2. 00Iar0T CBOMCTBOM HACHIIIEHHUS
3.
4,

baza KOHTPOJIbHBIX 3a,uaH1/1ﬁ JJIs1 OOCHKH BBICOKOI'O YPOBHAA

®DopmynupoBKa BOIIpoca

BapuanTts! oTBETOB

Beenenne. OcobenHocT

SIBJICHUN B MUKPOMUDE

Omnpenenuts ¢ MOMOIIBI0 TAOIUYHBIX 3HAUYCHUH
MacCC HYKIHWIO0B DHCPIrUI0 CBA3U HGﬁTpOHa B AIpe
21Ne10

6.759 M>B

Onpenenuts ¢ MOMOIIBI0 TAOIUYHBIX 3HAUYCHUH
Macc HyKJ'II/II[OB 3H€pFI/IIO CBA3HU O-4aCTHULbBI B ;[;Lpe
2INe

10

7,348 M>B

Ilpy paguoakTUBHOM pacmajge sjapa 22°Rags
BBUICTAaCT (-4acTUIla . M3BecTHO, 4TO B 00Opasie
pagust Maccodl | Mr  KaXIyl0 CEKyHOy
pacmagaroTcs 3,7 - 107 apnep. 0-4aCTHUILIBI
BBUICTAOIINE U3 3TOr0 00pasia 3a 2 Jaca, UMEIOT
cymmapHyto sHepruto 205 m/x. Kakyro sHepruto
uMeeT Kaxaas o-dactuia? OTBET NpuBEIUTE B
K3B ¢ TounocThio +100K3B.

4800 x3B.

IIpu pPaguOaKTUBHOM pacrniage
anpa ??Ragg BbLIETaET 0-9acTHLIA C DSHEpruei
4800 x»B. H3BectHo, uto B oOpa3sme pamus,
Maccoil | MKI, KaXIyl0 CEeKyHAY paclagaroTcs
3,7-10* anep. Kakylo CyMMapHYHO 3HEpPTHIO
UMEIOT 0-4acTHIBl, oOOpasylomyecs B 3TOM
obOpasue 3a 1 wac? OtBer npuBenute B MJIK,
oKpymuTe 10 | 3HaKa mocie 3amsToi.

0,1 mIx

OnpenenuTs ¢ IOMONIBI0 TAOIHYHBIX 3HAYEHHEL
Macc HyKIMIOB DHEPrUI0, HEOOXOAUMYIO s
pasnenenus aapa °Og Ha ueTHIpE OJMHAKOBHIE

14.439 M»B
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| YaCTHIIBL |
OKCnepuMeHTaIbHAsl TEXHUKA UCCIICNOBAHNHN 0 (QU3HKeE siapa
1 C Kkakod OTHOCHTEIBbHOM Hamo coOmmkars | 10 em/c
KpUCTANINYECKUN HCTOYHHK, coJeprKaIIMii
BO30yXK/IeHHBIE spa Ir-191 (aHeprus

Bo3Oyxxzenust 129  x3B), ¢  MumeHsio,
copepxamield cBoOomuele siapa  Ir-191, uToOBI
HaOJIIoNaTh MakCUMaJbHOE TOINIOLIEHHE TramMa-
KBAaHTOB B MUIIICHH?

2 B LUTUHAPHYECKOM ponopuuoHansHoM | 0,7 me
CUCTYMKE IIyYOK YacTUI[ 00pa3yeT OOBEMHYIO
noHm3auio. ONEHUTs BpeMsi COOMpaHUs MOHOB B
TaKOM CUCTYHKE, HATIOJIHEHHOM IpH HOPMAaJTbHOM
nmaBneHnn. Paagmyc katoma 1 oM, pagmyc aHona
0,02 cM, pa3HOCUTH MMOTEHLUAJIOB MEXKAY aHOJOM
u KaToJIOM 2500 B, HOABUKHOCTH
TIOJIOKUTENIBHBIX MOHOB aproua 1,4 cm?/(B ¢)

3 OmMH W3 caMBIX COBpPEMEHHBIX MeTomoB | 1,5 10% em? ¢t
ONpeJiesIeHUs] BPEMEHH JKU3HH HEUTPOHOB IO
OTHOIIEHHIO K  OeTa-pacmajgy  COCTOMT B
U3MEPEeHHH YHCla MPOTOHOB, O0pa3yoUX MpH
npoJieTe MeJICHHBIX HEUTPOHOB qyepes
MIPOMEKYTOK (dokycupyrouuii CHCTEMBI
JleTeKTopa MpOTOHOB. HaliTu uwncio mpoTOHOB,
MOCTYMAIOIIMX Ha  JETEKTOp, €CIH  JUIMHA
MPOMEKYTKa, B KOTOPOM HPOTOHBI pacrajarorcs,
paBHa 20 cM, HOTOK MEIJICHHBLIX HelTpoHos 10
em? ¢l, crxopocts HeliTpoHOoB 2 KM/c,
s¢ppexruBHOCTH cOopa npoToHOoB 100%.

OCHOBHEIE CBOMCTBA AACP U DJICMCHTAPHBIX YACTHUIL

1 Onpenenuts Maccy siapa JuTHs, ecad Macca | 7,01436 a.e.m
HelTpaspHOrO aroma auTus pasHa 7,01601 a. e. m.
2 [Moxousmieecs anpo pagona *2%gRn BeiOpocuito a- | 291 km/c

YaCTHILy CO CKOpOCThIO V=16 Mwm/c. B kakoe sapo
MpeBpaTUIIOCh AApo pamoHa? Kakyio ckopocTb
V1 NIOJIy4YHJIO OHO B pe3ynbTaTe OTAaun?

3 Kakyto cxopocTh v mpuoOpeTaer mepBoHadaibHO | 3,25 m/c
MIOKOUBUIMICS aroM BOJOPOJA IIPU HUCILyCKaHUU
(oTOHA, COOTBETCTBYIOIIETO TOJIOBHOW JIMHUM
cepuu Jlaiimana?

4 Kakyro cxopocts vV mproOperaer nepBoHadansHo | 0,6 m/c
MOKOMBIIHICA aTOM BOAOPOAA MpPHU HCIYCKAHUH
(oTOHA, COOTBETCTBYIOIIETO TOJIOBHOW JIMHUH
cepuu banemepa?

PanuoaxkTuBHbIN pacnaj

1 Kakass monmst pannmoakTUBHBIX sigep koOanbra, | 0,25
nepuoj; moiaypacmaga KoTopeix 71,3 gms,
pacmazercs 3a Mecs?

2 Cronbko B-uacTHil uCTycKaeT B TedeHue omuoro | 1,13 10%° mer
yaca 1,0 Mxr u3zorona Na?*, nepuon momypacnana
KOTOPOTO paBeH 15 u?

3 Haiitn nocrosnHylo pacmaza u cpegnee Bpems | 0,9 10° ¢
KU3HU panauoakTHBHoro wusotona Co%®, ecin
N3BCCTHO, YTO €TI0 AKTUBHOCTH YMCHBLHIACTCA Ha
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4,0% 3a gac? IlpogyKT pacraga HEpaJHOAKTHUBEH.

Macc aToOMOB CKOPOCTb $pa, BO3HUKAIOIIETO B
pesynmsrate K-3zaxsatra B arome Be’, ecmm
JIoUepHee SAPO OKa3bIBACTCS HEMOCPEACTBEHHO B
OCHOBHOM COCTOSIHHH.

IMpenapar U?*® maccer 1,0 r n3myuaer 1,24*10% o- | 4,48 10° et
yacTull B ceKyHAy. Haiitm mepumon momypacnazna

3TOTO M30TONA M AKTHBHOCTb IIpenapara.

Onpenennuts ¢ TOMOUIbIO TAOMWYHBIX 3HaueHUH | 40 KM/c

ﬂ[[epHI)Ie pCaKkunu

HeiiTpoH wucmbelTan ynpyroe CoyaapeHHe ¢
TNCpBOHAYAJIBHO IMOKOMBHINMCSA )IGI\/‘ITOHOM.
Onpenenuts JOMI0 KHUHETHYECKOHM DHEPruH,
TepsIeMYIO HEHTPOHOM IPH JI0O0BOM COYIapeHHHU

0,89

Omnpenenuts 3HaYEHHE MAaKCHMAJILHO BO3MOXKHOTO
yIa, Ha KOTOPBIM paccenBaeTcsi NIEHTOH NpHU
yOPyroM  COyIapeHHH ¢  TIepBOHAYaIbHO
MOKOMBIIMMCS IIPOTOHOM.

30°

Haiitn sHeprumio cBs3u sapa, KOTOpPOE HMEET
OJJMHAKOBOE YHCJIO TPOTOHOB M HEHTPOHOB U
panuyc, B MOJATOpa pa3a MEHBLINH paauyca sapa
Al%,

56 Ma>B

BHIMHCINTS ~ DHEPTHIO,  HEOOXOMUMYIO IS
pasnenenus anpa Ne® Ha 1Be o-4acTHIBI U AP0
C'?, ecnu M3BECTHO, YTO PHEPTUM CBA3U Ha OIHH
Hywiod B sapax Ne?, He*m C'? pasnnl
cootBeTcTBeHHO 8,03, 7,07 1 7,68 M»1B.

11,88 a.e.m.

S nepHble cUbI

Onpenenuts KHUHETUYECKYIO JSHEpruro jpouepHero | 4Q/A
anpa, oOpasyromerocs npu anbda-pacrnane sapa ¢
MaccoBBIM uncioM A. DHeprus anbda-pacnana Q.

Kaxue u3 Hikecnae1yrommux npoueccos 3anpeniess | 1, 2, 3

3aKOHOM COXPaHEHHUs JIEMTOHHOTO 3apsi/ia;
Dn—op+e+v;

)n"t - pt+e +eh

DT oty

dp+e —>n+tv;

S)ut - et +vty;

6) K — pw +v?

KoHTpo/ibHbIEe BONPOCHI AJI IPOMEKYTOUHOM aTTeCTANNH

© ®I'bOY BO «Uenl V»

1.IIpenmet ¢usnku. Ousnyeckue usmeperus. Pazmepnocts. Cuctemsl equnuil. CKaasipHbIE U
BEKTOPHBIEC BEJINYUHBI.
2.Kunemaruka marepuanbHON TOukH. Cuctembl oTcuéra. CHCTEMBl KOOpAWHAT. J[BUKEHHE B
Mexanuke. llepemelnenue. Tpaekropus, yTh.
3.CkopocTth. YckopeHue. PaBHonepeMeHHOE MOCTYNarelIbHOE ABUKEHHE.

4.KpuBonuHelHoe aBmxeHne. HopmallbHOE M TaHT€HLIMAJIbHOE YCKOPEHUS. YIIIOBask CKOPOCTb,
YIJIOBOE YCKOpPEHHE.
5.Muepunaneueie cuctemsl orcuéra. [Ipmniun unepuuu. Ilepsbiii 3akoH Herorona. Cuina,
BH/JIbI B3aUMOJECHCTBHUA.
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6.Bropoit 3akon Hbrorona. Macca. Umnynbc. Tperuii 3akoH HproToHa. 3akoH coxpaHEHHs
UMITYIbCA.

7.0CHOBHBIE CHJIbI B KJIACCUYECKOW MEXAHHUKE.

8.Pabora cumel. MomHocTe. OHeprus. KuHeTmdeckas W TNOTEHIMANbHAs OSHEPTHH.
KoncepBaruBHas cucrema.

9.IloteHuuanbHOE 1OJIe. 3aKOH COXPAHEHHUS U MPEBpallleHus YHEPTHH.

10.I'paButanimonsoe nojue 3emiin. KocMuueckre CKOPOCTH.

11.llenTpanbHblil ynap. Yopyroe u Heynmpyroe coyaapeHus AByX Tei. LleHTp macc cucteMbl
MarepuasbHbIX TouekK. [locTynarenbHoe, BpalaTeabHOE U MJI0OCKOE IBUKEHUS.
12.BpamiarensHoe IBH)KEHUE aOCOMIOTHO TBEPAOTO Tesia BOKPYT HEMOABMKHOM ocu. MoMEHT
uHepuuu. MOMEHT uMIyabca. MOMEHT CHIIBI.

13.0cHOBHbIE YpaBHEHHS TMHAMUKH BpalieHus. Kuneruueckas sHeprus BpalleHUs.
14.OcHOBBI  CHEUMAIBHOW  TEOpUU OTHOCUTEJIBHOCTH,  IOCTYJIAThl OiiHiTeiina,
npeoOpaszoBanus JlopeHna.

15.0cHOBHBIE OTHOLLIEHUS PEISTUBUCTKON JUHAMUKH.

16.0cHOBHBIE TIPEACTABICHUS MOJEKYIAPHOW (DU3UKH, OCHOBHBIE TEPMOIMHAMUYECKUE
apaMmeTpahl.

17.Mopnenb uieanbHOro ra3a, OCHOBHBIE 3aKOHBI HI€aIHOTO ra3a

18.0cnoBHoe ypaBuenue MKT wuneanbHoro rasa. Temmeparypa Kak Mepa CpeaHeu
KMHETUYECKON YHEPTHH.

19.Pacnpenenenue 4acTul 10 CKOPOCTAM U IO 3Ha4eHUsIM SHepruu (Makcesuia, bonbiimana).
20.BHyTpeHHss SHEPTusl, CTEIIEHU CBOOOIBI.

21.Pabora u TerioTa, | Ha4amo TEPMOAMHAMHUKHY.

22.TennoeMKOCTb, CBSI3b TEIIJIOEMKOCTH C YMCIIOM CTeneHel cBoOoab! (ypaBHeHHe Maiiepa).

23." TepMOAMHAMUYECKNE U30IPOLIECCHI.

24 PaBHOBECHBIE U HEPABHOBECHbIE, 0OpaTHUMble U HEOOpAaTUMBbIE MPOLECCHl. DHTPOMUS Kak
TEPMOIMHAMUYECKUI TTapaMeTp.

25.CratucTiyeckoe TOJKOBaHHWE SHTponuH. BTopoe Hauano TepMoauHAMUKU. DBOJIOLMS WU
HakorieHue s3HTponuu? Tperbe Hauano TEpMOIMHAMUKH.

26.TemoBoit aBurarens, k. [{ukin Kapuo, reopemsr Kapho.

27.Cunpl  B3aMMOJEHCTBUS MEXKIY MOJEKYIaMH, YypaBHEHHMe Ta3a Ban-nep-Baansca,
KpUTHYECKAsl TOUKA.

28.2Kunkoctu, HOBEpXHOCTHOE HATSKEHUE.

29.Teepaple Tena, TUIBI KPUCTAJIIOB.

30.da30Bble nepexo/ibl MEPBOTO U BTOporo poaa. [Ipumeps! (moapobHo pazo0paTs).
31.IIpupona snexkTpuyecTBa. DIEKTPUUYECKHUI 3apsij, 3aKOH COXPAHEHUS DIEKTPUUYECKOTO
3apsiaa, 3akoH KynoHa.

32.O1eKTpOoCTaTUYECKOE T10JI€, CUIIOBBIE JINHUW, HAIPSKEHHOCTD, IPUHIINII CYTIEPIIO3UIUH.
33.IloTok BekTOpa HANPsHKEHHOCTH, TeopeMa ["aycca.

34.Pabota cuJl BNIEKTPOCTAaTUYECKOTO TOJSA, IUPKYISALHKS BEKTOpa HANpsSKEHHOCTH,
(bu3nUeCcKUii CMBICI TEOPEMBI O LIUPKYIISALIUH.

35.IloreHmman, pa3HOCTh MOTEHIMAJIOB, 3KBUIOTECHIMAIbHbIE MOBEPXHOCTU. CBSI3b MEXKIY
HaNPsKEHHOCTHIO U TOTEHIIUAJIOM.

36.0nexkTpruyecKoe nojie 3apsKeHHOM MIIaCTUHBI U C(ephl.

37.Onexrpuyeckas eMkocTb. KoHaeHcarop. DHeprust KOHIEHCaTopa U 3JIEKTPUUECKOTrO MOJIs.
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38.lM3NeKTpUKH, AUIIEKTPUUYECKAS IPOHULIAEMOCTb.

39.I1onynpoBOJHUKH, TPOBOTHUKH.

40.OnexTpuueckuil Tok. Cuia Toka, IIIOTHOCTh TOKA, MEXaHNU3M ITPOBOIMMOCTH METAJUIOB.
41.3akon Oma aJ11 OTHOPOJHOTO YYacTKa LEMU, CONPOTUBIECHUE, 3aBUCUMOCTb COIIPOTUBIICHUS
METAJUIOB OT TEMIEparypsl, 3akoH Jlxoyisa-JIenna.

42.CtopoHHHE CUJIbI, 3aKOH OMa J1J11 HEOJHOPOJHOTO Y4aCTKa LETIH.

43.CoeanHeHne MPOBOIHUKOB.

44 1lpupona MarHeTu3ma. MarHuTHOE IOJIe, CHUJIOBBIE JIMHMM MarHutHoro mnois. Cuia
Jlopenua, 3akoH Amrepa.

45.3akon buo-Caapa-Jlamiaca, npuHUMI CyNEpPHO3ULIUN, MATHUTHOE MOJIE MPSMOJIMHEMHOTO
IIPOBOJIHUKA C TOKOM.

46.Teopema 0 HIUPKYISIHUH JIJIs1 MATHUTHOTO TOJIs, €€ GU3HUECKU CMBICTT.

47.Mukpo U Makpo TOKM, MarHUTHasi IpoHULaeMOCTb. deppoMarHeTuky, napaMarHeTuku u
JMaMarHeTUKH.

48.3aKk0H >NeKTpOMarHuTHOM UHAYKINY (3akoH Dapazes), npaBuiio Jlenua.
49.Bo3nukHoBenne OJIC B JBHXKYIIEMCS W HENOABUKHOM IHPOBOJHHMKAX, TIE€HEPAaToOpbl
NEPEMEHHOTO TOKa.

50.CaMOMHIYKIUS, THIYKTUBHOCTh KOHTYpa (KaTyIIKH ). DHEPTUsi MArHUTHOTO TOJISL.
51.BuxpeBoe anexkTpuyeckoe Imoje, TOK cmemieHus. Cucrema ypaBHeHuMid MakcBenna B
WHTErpaJibHON U auddepeHImaIbHoi popme.

52.I'apmMoHMueckue KouebaHus, X XapaKTepUCTUKHU. YpaBHEHHE TapMOHUYECKUX KoieOaHUil.
OHeprus npu KojieOaHusX.

53.MexaHuueckre rapMOHHUYECKHE KojieOaHusl (FapMOHUYECKHE OCLHUIIIATOPHI (MasiTHUKN)).
54.9neKTpoMarHUTHEIE TAPMOHUYECKUE KOJICOAHUs (AIIEKTPUUECKUI KosleOaTebHbIH KOHTYD).
55.CnoxeHnue rapMOHUYECKUX KosieOaHuii. buenue.

56.3aryxaromue kojaedanus. J[ekpeMeHT U 10OpOTHOCTb.

57.BoiHyX/1eHHBIE KosebaHus. Pe3onaHc.

58.Ilpupona BomHOBOro Tporecca. Bomubl. VYpaBHenuwe Oerymieit BoiHbIL. BomHOBOE
YPaBHEHHE.

59.Uurtepdepentus BoiH. CTOSYNE BOJTHEI.

60.3ByKOBBIE U IEKTPOMAarHUTHBIE BOJIHBI.

61.BonHOBBIE CBOMCTBA CBeTa. SIBICHMS, NX MTOITBEPKIAIOIITHUE.

62.KopnyckymspHble CBOKWCTBA CBETA. SIBIEHNUS, X MOATBEPKAAIOLINE.

63.Monenu aroma Tomcona u Pezepdopa, muHeuaTbiii CIEKTp aTOMOB.

64.I1octynarel bopa, criektp aroma Bonopozna o bopy.

65.KopryckynsipHO-BOTHOBOM JTyaJInu3M CBOWCTB BEILIECTBA, COOTHOIIICHUE
HEOIPEAEIEHHOCTEN.

66.BonHoBast (yHKIMSA, €€ CTaTUCTHYECKUW CMBICH, oOmiee ypaBHenue [lpeaumnrepa,
ypaBHeHue lllpennHrepa 1 cCTallMOHAPHBIX COCTOSTHUM.

67.Yactuiia B OJHOMEPHOH MPSMOYTOJIHHOW MOTEHIIMAIBHONU sIME ¢ OECKOHEYHO BBICOKUMHU
CTEHKaMH.

68.KBanToBbIe uncina, npuHiun [laynu, pacnpeneneHune 3IeKTPOHOB B aTOME MO COCTOSHUSIM.
69.PazMep 1 cocTaB aTOMHBIX S€p, MAacCOBOE W 3apsIOBOE YMCIA. DHEPrus CBI3U 7pa,
SJIEPHBIE CUJIIBL.

70. PagroakTHBHOE M3JIyUY€HHE U €ro BUAbI. 3aKOHOMEPHOCTH anb(a, OeTa u raMma pacrajios.
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71. 3akoH paanoakTuBHOTrO pacnajna. [lepuoa nomypacnaza.
72. SlnepHbie peakuuu, [EMHbIE ACPHbIC PeaKkuu. TepMosIepHbIe PEaKIIUH.
73. Knaccudukaius 31eMeHTapHbIX YaCTHULl, KBAPKH.
74.Bubl B3aMMOICHCTBHS 3JIEMEHTAPHBIX YaCTHII.

4. MMOPAJOK TNPOBEJAEHUA U KPUTEPUU OIEHUWUBAHUA
MNPOMEXYTOYHOU ATTECTAIIUU

4.1.

HOpSIIlOK MPOBECACHUA HpOMeH(yTOqHOﬁ arrecrannumn

Bormpocsr monbuparorcs u3 60as3pl JaHHBIX BOIPOCOB M 3aj1a4. KomnuecTBo 3a1aBaeMbIX
CTYIEHTY Ha 3K3aMEHE BOIPOCOB PEIIAET JEKTOP, YUTAIOIINN JaHHBIN KypC.

[IponomxkuTensHOCTD 3K3aMeHa coctabisieT 60-90 MUHYT.

BaxkHo, 4To mociie oTBeTa Ha MOCICAHHMA BOMPOC TecTa U (POPMATBLHOTO TOABEICHUS
pe3ynbTaToOB TECTHUPOBAHMUS, MPENoiaBaTeslb 00CYK/IaeT U 33JaeT JIOMOJHUTEIbHbBIE BOMPOCHI

CTYACHTY 11O IIOBOAY TOIro WJIM HHOI'O OTBCTA.

Ilo wroram Takoro cobecenoBaHus

IpernojaBareslb ONpPeAesieT YPOBEHb OCBOEHHUS IMPOBEPSIEMbIX KOMIIETCHIMH M BBICTABIISET
COOTBETCTBYIOIIYIO OLIEHKY.

4.2. Kpurepuu oueHMBAaHHUS MPOMEKYTOYHON aTTeCTAIIMU 10 BUAAM
OLICHOYHBIX CPEACTB.

Otin4HO Xopowo YnosiaersopurensHo | HeynosiierBopureabHO
Beicokuii ypoBeHb Cpennuii ypoBeHb ba3oBeIii ypoBEHB Henocrarounsiii
OCBOEHUS OCBOEHHUS YPOBEHb OCBOEHUS YpPOBEHb OCBOEHUS
IIPOBEPSAEMBIX IIPOBEPSAEMBIX IIPOBEPSAEMBIX IIPOBEPSIEMBIX
KOMIIETEHITN I KOMIIETEHITN I KOMITIETEHITN I KOMITIETEHITN I
OO6yuaromuiics OO6yuaromuiics Ob6yuatomuiicss 3HakoM | OOyuaronuiics He 3HaeT
OTJIIMYHO 3HAET | XOPOLIO 3HAEeT |C MaTepuasoM, BIaJIEET [OCHOBHBIX  IOJIOXKEHUM
Marepuail, YMEET | MaTepuaj, YyMEET |JOCTaTOYHbIM U1 | BOIIpOCa, HE
aHAJIN3UPOBATh  TEKCT | aHAJIU3UPOBATh BbICKa3bIBaHUSI OpUEHTHUpYETCS B
3aJlaHui U |TEKCT 3aJaHUN ¥ |TEPMHUHOJIOTHUEN. OCHOBHBIX HOHSTHSAX,
apryMeHTHPOBAaHO aprymeHTupoBaHo |OOyuarouuiics U3JlaraeT marepuan ¢
U3JI0OKUTh CBOW OTBET, |[M3JIOKUTH  CBOM | JOITYCKAaeT TPYAOM, C  TIpyObIMH
BIIAQJEET JOCTATOYHBIM | OTBET, BazeeT | pakTuueckue OUMOKH, | paKTHIECKUMU
TUISL BBICKa3bIBaHMsI | JOCTATOUHBIM IS | HE OTIEpUPYET | OLIMOKaAMH, 1100
TEPMHUHOJIOTHEH. BBICKa3bIBaHUSI MaTepHuayioM MO TEME. | OTKa3bIBAETCs oT
OO6yyaromuiics TEPMUHOJIOTUEN. OTBETOB Ha BOIIPOCHI.
MPaKTUYECKHU He | OOy4aronuiics
JIOMyCKaeT OIINOOK. JIOITYCKaeT
HE3HAYUTEIIbHbIE
OLITMOKH.
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4.3. Pe3yabTrarbl  NPOMEXKYTOYHOW  aTrecTallUM W YPOBHHU
c()OpMHUPOBAHHOCTH KOMIIETEHIIUI1

XapakTepuCTUKU OTBETA YpoBeHb Pesynbrar
OCBOEHMUS IIPOMEKYTOYHOU
IIPOBEPSEMBIX arTecranuuu
KOMITETCHIU I
OtBeuaet Ha BOIIPOC, BOCIIPOMU3BE/IS

COOTBETCTBYIOIINE MaTeMaTHUYECKHE BBIKIAIKUA U
JIOTHYHBIC  PACCY)KICHHUsS, 3a/laya IOJHOCTBIO
pelieHa, CTYICHT TPaBHILHO 0OOCHOBBIBACT
NPUHATHIC pelieHHs. BO3MOXKHBI HECYIIIECTBEHHBIC
OIINOKH.

BBICOKHM OTJIMYHO

CryneHT TBepAO 3HAET MaTepuall, rPaMOTHO M IO
CYILLIECTBY U3JIaraeT €ro, HO IPU ATOM JIOIYCKAIOT-
csl HerpyOble OomMOKU MpH BbIBoJE (GopMyn U pe- cpenHuit XOPOIIO
IICHUW 3aJa4¥ WU OTCYTCTBHE HEKOTOPBIX 3Je-
MEHTOB BBIBOJIA.

3HaeT TEPMUHOJIOTHIO, T.€. OTBEUAET HAa BOMPOCHI
0a30BOro ypoOBHS W 3HACT OCHOBHBIC MOHSTHS,
cooTHomieHus: (0e3 BBIBOJA), OMpEICICHUE H
(UBHYECKUN CMBICIT BEJTUIHH.

0a30BbII YAOBJICTBOPUTCIILHO

He MoxeT oTBETUTH Ha BOIIPOCHI 0a30BOro YPOBHA,
HE€ 3HACT OCHOBHBIC ITOHATHA, q)OpMy.]'II)I, HG}IOCT&TO‘IHBII\/'I HCYIOBJICTBOPUTCIILHO
ONPCACIICHUC U (1)PI3I/I‘ICCKPII>’I CMBICJI BCJIMYHH.

Oco6eHHOCTH MTPOBEIEHUH MPOLIEAYPHI OLICHUBAHUS PE3y/IbTaTOB 00yUYEHUSI MHBAJINI0B
U JIMI C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMHM 370pOBbsi 0003HaueHbl B palboueill mporpamme
JUCLUTIIIUHBL.

YpoBHU cHOPMUPOBAHHOCTH KOMIETEHIIMH ONpeNeNsIeTcs CIelyoIuM 00pa3om:
1. Beicokuit ypoBeHb c(hOPMUPOBAHHOCTH KOMIIETEHIIUH COOTBETCTBYET OLIEHKE OTIMYHO:

npeanonaraer (oOpMUpPOBaHHE KOMIIETEHLIMH Ha BBICOKOM YpPOBHE, TOTOBHOCTb K
CaMOCTOSITENIBHOM  MPO(ECCHOHAIBHOM ~ IESATETbHOCTH: CTYACHT CBOOOIHO BIAJeeT
TEPMUHOJIOTUEN M MOHSATUMHBIM alnapaTroM JHUCHUUIUIMHBI, YTO MO3BOJISIET (GOPMYIUPOBAThH
BBIBOJbl M YYacTBOBaTh B JHUCKYCCHHM 10 Y4Y€OHBIM BOIIpOCAM JaHHOW JMCLMILIUHBL
MOJTHOCTHIO C(HOPMUPOBAHO YMEHHE NPUMEHATH MOJYYEHHYIO TEOpPETHUYeCKylo 0azy ams
pelIeHUs] KOHKPETHBIX NPAKTUYECKUX 33]1a4 U YBEPEHHO BJIAJIETh HABBIKOM HX PEIICHMUS;
2. CpenHuil ypoBeHb COOTBETCTBYET OI[EHKE XOPOIIIO:

npezanonaraeT (GOpMHPOBAHUE KOMIIETEHIIMA Ha CpEJIHEM YpOBHE: CTYACHT XOpPOIIO
BIAJCET OCHOBHOM TEPMMHOJIOTMEM W IOHATUHMHBIM  alllapaToM JAUCLUIUIMHBI,
c(OpMHPOBAHO YMEHHUE MPHUMEHATh IOJNYYCHHYI0 TEOPeTHUECKyIo 0a3y Al pelieHus
KOHKPETHBIX MPAaKTHYECKUX 3a/1a4 ¥ BJIa/IeTh HABBIKAMM pelleHHus 0a30BbIX 3aj1ay;
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3. ba30BbIil ypOBEHb COOTBETCTBYET OIICHKE YIOBICTBOPUTEILHO:
npeanonaraetT (GHoOpMUpPOBAHHE KOMIIETCHIMH HA HAYaJlbHOM YpPOBHE: CTYIEHT BIaJeeT
OCHOBHOM TEPMHUHOJIOTMEH W TMOHSATUWHBIM alllapaToM JIUCIUIUIMHBI M HEI0CTaTOYHO
BJIQJICET METO/IaMH pelIeHuUs 0a30BhIX 3a/1a4;

4. Hwuzkuif ypoBeHb COOTBETCTBYET OIIEHKE HEYIOBJIECTBOPUTEIIBHO:
CTYHAEHT HE BJIaJICET OCHOBHOM TEPMHHOJIOTMEN Y MOHATUMHBIM annaparoM AUCUUILIMHBL,
HE BJIaJICCT HaBbIKAMU PeIIeHUs 0a30BbIX 3aJ1ad.
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