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1. IllepevyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00YUeHHS MO JUCHHUILINHE, COOTHECEHHBIX C
JIAHUPYEMbIMH Pe3yJIbTaTaMH 0CBOEHHS 00pa30BaTeJIbHON MPOrpaMMbI

(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

B pesynbrate ocBoeHUs 00pa30BaTeIbHOM MPOrpaMMbl 00yUYArOIIUNACS TOJKCH OBIIAJIETh

CIICAYIOIIUMU Pe3yabTaTaMH OOYyUSHHS 1O JUCITUTLTHHE:

Pe3ynbrarel 00yueHus

®opmupyemast KoMIeTeHIUS (C
yKa3aHHUEM KOJa)

[Ipumeuanue

3HaHMA 1.OcHOBHBIE
dbusznuecKue SBICHUS
1 OCHOBHBIE 3aKOHBI
(bU3UKHY; TPAHUIIBI UX
MIPUMEHUMOCTH,
MPUMECHECHUE 3aKOHOB
B BaXKHEHIIINX

Croco0OeH UCIoIb30BaTh PU
pelieHny 3a1a4 npodeccnoHaabHON
IeSATEIbHOCTH TIOHUMaHHe
TCOPCTUUCCKHUX OCHOB XMMUHU,
(bU3MKN MaTepUaJIOB M MEXaHUKH
marepuanion (OITK-1)

KOHCTAHTEI, UX
ornpee/ieHUe, CMBICIT,
CHOCOOBI ¥ €IMHHUIBI
UX U3MEPEHUS;

MPAKTUYCCKUX

HPUIOKCHUSX;

2.0OcHOBHBIE Crnioco0eH ucnonb30BaTh pu
dusnueckue pelIeHny 3a1a4 npophecCuoHaNBHON
BCJIMYHHBI U ACATCIIbHOCTH ITIOHUMAaHUEC
dusnueckue TEOPETHYECKUX OCHOB XHMUH,

(U3UKK MAaTEPHUAIOB U MEXAHUKHU
marepuanon (OITK-1)

3.OyHaamMeHTaIbHbBIC
¢dbuznYeCcKre OMBITH U
UX POJIb B Pa3BUTHHU

HaYKU;

Crioco0O€eH UCIOJIE30BaTh B
npodeccnoHaNbHOM 1eATEeNbHOCTH
0a30BEIC 3HAHUS B 001aCTH
MaTEMaTHYECKUX U CMEKHBIX
ecrectBeHHbBIX Hayk (OIIK- 3)

4 HazgayeHue u
MPUHITUTIBI IEHCTBHS

Croco0eH ucHoiaL30BaTh B
npo¢eCCUOHATBHON IeATETLHOCTH

BaKHEHIINX 6a30Bble 3HaHUS B 00J1aCTH
(1)I/I3I/I‘I€CKI/IX MaAaTEMATHYCCKUX U CMCXKHBIX
prOOpOB; ecrectBeHHbIX Hayk (OITK- 3)
Ymenus 1. Ucnonb3oBath Crnioco0eH ucnonb30BaTh MpU
3HaHUSA peleHny 3aa4d nIpoQecCuoHaNbHOM
q)YHHaMeHTaJ'H)HBIX ACATCIIBHOCTH ITIOHUMAaHHUEC

OCHOB, MTOJIXO/BI U
MeTO/Ibl (PU3UKHU B
o0ydeHuu u
npodecCHOHATbHON
JIeATEIILHOCTH, B
UHTETPUPOBAHUU
UMEIOLINXCS 3HAHHH,
HapaluBaHUU
HaKOTUICHHBIX 3HAHUH

TEOPETUYCCKUX OCHOB XMMUH,
(GU3KMKKA MaTepHaaoB U MEXaHHUKH
matepuanion (OITK-1)

2. ®opMHUpOBATH U
apryMEHTUPOBaTh
COOCTBEHHBIC
CYXKJICHUS 1 HAYYHYIO
MTO3UIIMIO HAyYHBIM 1

Crnioco0eH UCoiIb30BaTh MpU
peleHnt 3aa4 npoQecCuoHaNbHOM
TEATeIbHOCTH IOHNMaHKe
TCOPCTUUCCKHUX OCHOB XUMUHU,
(U3UKN MaTEpPHUAJIOB U MEXaHUKHU




TEXHUYECKUM
npo0iemawm,
BO3HHUKAIOIIUM B
npohecCHOHATBLHOM
JIeSITeIIbHOCTH

matepuaion (OITK-1)

3./ICTOJIKOBBIBATH
CMBICIT (PU3UYECKUX
BEJIUYMH U IIOHSATHI;

Crioco0O¢eH UCIIOIB30BaTh B
podecCHOHAIBHOM JIeATEIIBHOCTH
0a30BbI€ 3HAHMS B 00J1aCTH
MaTeEMaTHYECKUX U CMEKHBIX
ecrectBeHHbIX HayK (OITK- 3)

4. Pewatp
¢usnueckue  3ama4u
0O BCEM paszjeiam
buzuky;

Crioco0OeH KCIoJIb30BaTh B
npodeccrnoHaBHOMN e TEeIBHOCTH
0a30BbIC 3HAHUS B 00J1aCTH
MaTEeMaTHYECKHX U CMEKHBIX
ecrectBeHHbIX Hayk (OITK- 3)

Brnanenus
(HaBBIKY / OTIBIT
NESITEIbHOCTH )

1.Mcnonp30Banus
OCHOBHBIX
obmeduznueckux
3aKOHOB W IPUHIIUIIOB
B Ba)KHEHIIINX
MPaKTUYECKHUX
MIPUIOKEHUSX;

Crioco0€eH UCIIOJIL30BaTh B
podeccHoHaIbHOM IeATEIBHOCTH
0a30BBIC 3HAHUS B 00JIaCTH
MAaTEMATUYECKUX U CMEKHBIX
ecrectBeHHbIX HayK (OIIK- 3)

2.ITpuMenenus
OCHOBHBIX METO/IOB

Crioco0OeH MCIoJIb30BaTh MPH
pelieHny 3a1a4 npodhecCuoHaAIbHON

¢buzuko- JeSITeIbHOCTH IOHUMaHKe
MaTeMaTHIECKOTO TEOPETUYECKUX OCHOB XMMUH,
aHayu3a s pelieHus | GU3MKU MaTepuajIoB U MEXaHUKH
ecrecTBeHHOHayuHbIX | Marepuainos (OITK-1)

3aja4;

3.IIpaBunbHOM Cnioco6eH ucnoib30BaTh B
HKCIUTyaTaIH poeCCHOHATILHOM 1eATEIbHOCTH

OCHOBHBIX TpUOOPOB
U 000pyI0BaHUS

0a30BbIE 3HAHUSA B 00JIaCTH
MAaTEMaTHYECKUX U CMEKHBIX

COBPEMEHHOM ecrecTBeHHbIX Hayk (OITK- 3)
buznueckoit

nabopaTopuu;

4.06paboTku u Crnoco0eH UCcToabp30BaTh B
WHTEPIPETHPOBAHUS | IPOGHECCUOHATTLHOU NeATeIbHOCTH
pe3yIbTaToB 0a3oBbIC 3HAHUS B 00JacTH
IKCIIEPUMEHTA; MaTEeMaTHYECKUX ¥ CMEKHBIX

ecrecTBeHHbIX Hayk (OITK- 3)

2. Leab u MecTO TMCHUIIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl

Hucnunnuna «Pu3ukay OTHOCUTCS K 0013ameibHOU YacTH.
Jucuuniuna usydaercs Ha 1, 2 kypee B 1, 2, 3 cemecTpax.

Henbto yuebHol aucuuruinabl «Pu3nKay SBIsSeTCs] QOPMUPOBAHUE Y CTYJECHTOB
- CIIOCOOHOCTH HCIOB30BaTh B MPO(HECCHOHATLHOU AESITEILHOCTH 3HAHUS O TIOJX0JaX M METO/Iax
MOJIy4EHUs PE3yJIbTATOB B TEOPETUUECKUX U IKCIEPUMEHTAIBHBIX UCCIIEI0OBAaHUSIX



- TOTOBHOCTBIO TMPHUMEHITh (yHIaMEHTAIbHBIE MAaTEMaTUYECKHE, EeCTCCTBCHHOHAYYHBIC U
oOIIenH)KEHEPHBIC 3HAHUS B MPOGECCHOHATHHOM EATETbHOCTH

JIJist OCBOCHHUS TUCIUIUIMHBI HEOOXOIMMBI KOMITETEHIIUH, C(POPMHUPOBAHHBIC B pPaMKaX W3Y4YCHHUS
CIENYIOIIUX JUCIUTLINH:

Mamemamuxka

JucturnimuHa ¢Gu3nKa OTHOCHTCS K 0a30BOM 4YacTH MaTEMaTHYECKOTO M €CTeCTBEHHOHAYYHOTO
oOpaszoBarenpHOro 1uKiIa. Ou3nka kak (GyHIaMEHTAIbHAS HAayKa SIBISICTCS OCHOBOW JUISI M3YyUEHUsST KaK
OCHOBHBIX JUCHHUIIMH MAaTeMAaTHYEeCKOT0 U €CTECTBEHHOHAYYHOro O0Opa30BaTEeIbHOrO  ITUKJIA,
npoecCHOHATLHOTO IMKJIa TaK W AWCIMIUIMH TI0 BBIOOPY cryneHTa. OcBoeHHE (PHU3UKH TOJIKHO
MPEANICCTBOBATh M3YUYCHHIO TaKMX MJUCIUIUIMH KakK (U3MKOXUMHS MaTepUalioB, TEPMOJMHAMHKA
MaTepUajoB, TEOPHUs TEIUIO-Macca MepeHoca MaTEPHUAIOB, TEIJIOU3OJSAINN B MaTepuaiax, TemioQu3nka
MaTepuaioB, METOAbl MCCIICIOBAHUs, KOHTPOJII M WMCIBITAHUS MaTepUaloB, MEXaHWKa MaTEepUalOB U
OCHOBBI KOHCTPYHPOBAHHSI.

3. Copep:xanue padoueii nporpaMmsl (00beM JMCUMIIMHBI, THIIBI M BBl Y4eOHbIX 3aHATHI,
y4eOHO-MeToAuYecKoe ofecrnedeHre CaMOCTOATEIbHOI padoThbl 00y4arOIINXCs)

Coneprxkanne paboueli mporpammel npeactapiieHo B [Ipunoxenun Ne 1.

Konuuecmso uacoe/zem ykazvigaemcs 6 coomeemcmeuu ¢ y4ueOHvlM NIAHOM, 3aNOJHAEMCA OMOENIbHO NO
Kaxcootl hopme ooyueHus.

4. @DoHJ O1LIEHOYHBIX CPEACTB IO TMCHUILJINHE

4.1. IlepeyeHb KOMIeTEHIMH ¢ yKa3aHUEM 3TanoB UX ()OPMHPOBaHUs B IIpoLiecce OCBOCHUS
o0pa3oBartenbHOM nporpamMel. Onucanne nNokasareseil H KPpUTePUEB OLCHUBAHUS
KOMIIeTeHIMI Ha Pa3JIMYHBIX 3Tanax ux GopMUpPOBaHNs, ONIMCAHNE KA OLeHUBAHUS

Jns 3auera:
Kox u popmynupoBka KoMIETEHIINH
Crioco6eH MCToab30BaTh MPU PEIIEHUH 3a71a4 NPohecCHOHATHHOU NeATeIbHOCTH MOHUMAHUE
TEOPETHUYCCKUX OCHOB XMMHUH, HU3UKU MATEPHATIOB U MexaHUKU MatepuanoB (OIMTK-1).

Ortan [Tnanupyemsble Kputepuu onieHuBaHMsI pe3yabTaToOB 00yUeHUs
(YpoBeHb) pe3yJIbTaThl
OCBOEHUS o0y4yeHus
KOMIIeTeHIM | (ToKa3aTenu
U JOCTHKEHUS
He 3auteno 3a4yTeHo
3aJJaHHOTO
YPOBHS
OCBOCHUS
KOMTICTCHITHIA)




[TepBsrit 3HaTh: He 3HAET OCHOBHBIX | 3HAET OCHOBHBIC (hU3UUYCCKHE
aTan 1.OcHoBHBIE buznuecKux SIBJICHUI U | SIBJICHUS 1 OCHOBHBIC 3aKOHBI
(ypoBeHb) buznvecKue OCHOBHBIX 3aKOHOB  (U3HKH; | GU3HKH; TPaHMIIBI 170'¢
SIBIICHUSI U | TpaHUIBI HUX IPUMEHUMOCTH, | IPUMEHUMOCTH, IPUMEHEHUE
OCHOBHBIE IIPUMEHEHHE 3aKOHOB B | 3aKOHOB B Ba)KHEHIIMX
3aKOHBI BOKHEUIIINX MPAKTUYECKHUX | MPAKTUYECKUX MPUITOKECHHIX
buzuku; MIPUIIOKEHUSAX
TPaHUIIBI ux
MIPUMEHUMOCTH,
MIPUMEHEHUE
3aKOHOB B
BAKHENIINX
MIPaKTUYECKUX
MPUIOKEHUSX;
2. OcuoBuble | He 3naer ¢usnueckux BenuyuH | 3HaeT PU3NUECKHUE BEIUYMHBI
busnueckue U  (PU3NYECKUX KOHCTAHT, UX | U PU3NICCKUEC KOHCTAHTBI, UX
BEJIMYUHBI U | OmpefeNieHue, CMBICH, CIIOCOOBI | OMpeeleHHe, CMBICIL,
busznueckue Y €IUHUIBI KX U3MEPECHHUS CrOCOObI M €IUHMIBI WX
KOHCTaHTBI, HX U3MEPEHUS
oIpeziesieHue,
CMBICII,
CHoco0bI u
€QUHULBl  HUX
W3MEPEHUS,;
Bropou Ymers: He ymeer ucnonb30Barh 3HaHUA | YMEET HUCHOJIb30BATh 3HAHUSA
JTan 1. (GyHIaMEHTaJIbHBIX OCHOB, | (pyHZaMEHTaIbHBIX  OCHOB,
(YpoBeHb) Hcnonp30BaTh | MOAXOABI U METONBI (PU3HUKH B | MOAXOJBI U METOMBI (PM3UKH B
3HAHUSA 00y4eHnHU U MpodhecCUOHATLHON | 00yueHUN 51
dbyHIaMeHTallb | JesTeNbHOCTH, B | mpodeccuoHaNIbHON
HBIX OCHOB, WHTETPUPOBAHUM  UMEIOIINXCA | ICSITEIbHOCTH, B
MOAXOAbI U 3HaHUH, HapalyBaHUU | UHTETPUPOBAHUH
METO/IbI HAKOILJIEHHBIX 3HAaHUH MMEIOIINXCS 3HaHUH,
buzuku B HapalMBaHUU HAKOIUICHHBIX
00y4eHUHu 1 3HAHUU
npodeccuoHaib
HOM
JIeATEIbHOCTH,
B
WHTETPUPOBAHU
1 UMEIOTIUXCS
3HAHUI,
HapalMBaHUU
HAKOILJIEHHBIX
3HAHUU
Tperun Bnaners: He uMmeeTt HaBBEIKOB HNwmeet HaBBIKH
aTan HaBBIKAMH MJJAHUPOBAHUS M TIOCTAHOBKH TJIAHUPOBAHUS U
(YpoBeHb) TUTAHUPOBAHUS | PU3NYECKUX IKCIIEPUMEHTOB M0 | MOCTAHOBKH (PU3MUECKHUX
¥ TIOCTAaHOBKH | UCCJIEIOBAHHIO (DU3UKO- AKCIIEPUMEHTOB T10
buznuecKux TEXHUYECKUX XAPAKTEPUCTUK UCCIIETOBAHHIO (PU3UKO-
SKCIIEPUMEHTOB | MaTepUaloB U pabOTHI C TEXHUYECKHUX XAPAKTEPUCTUK
o Pa3NIUYHBIMH (PU3NIECKUMU MaTepHaoB U pabOTHI C
WCCJICIOBAHMIO | TpUOOpaMu PasTUYHBIMU (PU3HUUECKIMHU




busuKo-
TEXHHYECKUX
XapaKTEPUCTHK
MaTepHaloB U
paboThI C
pa3IMYHBIMH
bu3nIeCKUMU
npuOOpamMu.

npudopamMu

Kox u ¢popmynupoBka KOMIETEHIIUH

Croco0OeH HCIOJIb30BaTh B HDO¢CCCHOH3HBHOﬁ ACATCIIBHOCTH 0a3oBbIe 3HAHUS B 00JacTH

MATEMATHUYECKUX U CMEKHBIX ecTecTBeHHBIX HavK (OITK-3).

Oran [Mnaaupyemeie Kputepun onieHnBaHus pe3yabTaToB 00yueHUs
(YpoBeHb) PE3yNbTaThI
OCBOCHMS o0yudeHus
KOMIIETeHIM | (TIoKa3aTenu
u JOCTUKCHHUS
He 3auteno 3auTeHo
3aJJaHHOTO
YPOBHSI
OCBOGHUS
KOMIETEHIIN)
[epBbiit 3HaTh He 3naeT ¢pusnyeckux 3aK0HOB, | 3HaeT PU3NYECKUE 3aKOHBI,
JTan ¢duznueckue 3aKOHOMEPHOCTEH, pelIeHIH 1 3aKOHOMEPHOCTH, PEIICHUS U
(YpoBeHb) 3aKOHBI, dbopMyI CTaHIAPTHBIX (bopMyIbl CTaHIAPTHBIX
3aKOHOMEPHOCT | (PU3MYECKHX IPOIIECCOB, (U3NIECKUX MPOIIECCOB,
U, pelIeHUs U BBIUHCIUTENbHBIE IPUEMBI U BBIUHCIUTENbHBIE IPUEMBI U
(bopMyITBI METO/TbI BBIYHCIICHUHN METO/TbI BBIYHCIICHUHT
CTaHapTHBIX
bu3IIEeCKUX
IIPOLIECCOB,
BBIYHCITUTEIEH
bI€ TIPUEMBI U
METO/TBI
BBIUHCJICHHH,
Bropoit YMers: He ymeer ¢popmupoBats u YmMmeeT popmupoBath U
aTamn (dbopMHUpOBATh U | APTYMEHTHUPOBATH COOCTBEHHBIE | apryMEHTHPOBATh
(YpoBeHb) apryMEHTHPOBA | CYX/ICHUS M HAYYHYIO TIO3HUINIO | COOCTBEHHBIE CYKICHHS U
Th HAyYHBIM U TEXHUUYECKUM HAYYHYIO MMO3UIIUI0 HAYYHBIM
coOCTBeHHBIE | TTpoOIEeMaM, BO3HUKAIOIIUM B Y TEXHUYECKUM TTpolsIemMam,
CYXJIEHUS U | po(heCCHOHAIbHON BO3HUKAIOIINUM B
Hay4YHYIO JeSITeNIbHOCTD npodeccuoHanbHOM
MO3HIINIO JESITENIbHOCTD
HAy4YHBIM U
TEXHUYECKUM
npoOiemMam,
BO3HUKAIOIIUM
B
npodeccuoHab
HOH

ACATCIIbHOCTD




Tperuii
JTamn
(ypoBeHb)

Bnanets
HaBBIKAMU
1.
Hcnonp3oBanus
OCHOBHBIX
obmeduznyeck
HX 3aKOHOB U
MIPUHIIAIIOB B
BayKHEHIITNX
MPAKTUIECKUX
TIPUIIOKEHUSX

He nmeeT HaBBIKOB
HCIIOIB30BaHUA OCHOBHBIX
obmedu3nuecknx 3aKOHOB U
MIPUHIIMIIOB B BAXKHEUIIINX
MPAKTUYCCKHUX TPHIIOKECHUIX

HMMmeeT HaBBIKH
HCIIOIB30BaHUA OCHOBHBIX
obmedu3nuecKknx 3aKOHOB
MPUHIIAIIOB B BAXKHEHIIINX
MPAKTUYECKUX MPUITOKESHUIX

2. Ilpumenenus
OCHOBHBIX
METOIOB
bu3uKo-
MaTeMaTHIECKO
ro aHaJIM3a JUIs
pelIeHus
npodeccruoHalb
HBIX 3a]1a4

3aga4

He nMeeTr HaBBIKOB MPUMEHEHUS
OCHOBHBIX METOJIOB (PU3UKO-
MaTeMaTUYECKOI0 aHaIu3a JyIs
perieHus npodeccuoHanIbHbIX

HNmeeT HaBBIKH MMPUMCHCHUA
OCHOBHBIX METO/I0B (hr3MKO-
MaTeMaTU4eCKOro aHaIn3a

JUISL peILICHUS
podheccuoHaNbHBIX 3aj1a4

Jns sk3amena:

KOI[ n (1)OpMy.TII/Ip0BKa KOMIICTCHII U Croco0€eH UCII0Ib30BaTh Opyu pCIICHHUH 3aaa4
HDOd)GCCHOHaHLHOﬁ JACATCIABHOCTH ITOHMMAHUEC TCOPETHUYCCKHUX OCHOB XMMHHU d)I/IBI/IKI/I MaTrepruajioB U

mexanuku marepuanoB (OITK-1).

Orar, [Inanupyemsie Kpurepuu onieHuBaHMsI pe3yIbTaToOB 00yUYeHUs
YpOBEHb pe3yNbTaThl
OCBOEHUS o0y4yeHHUs
KOMIIETeHI] | (ToKa3aTenau 2 («He 3 5
un JOCTHKEHUS
ynoBierBoputens | («YnoiaerBoputen | 4 («Xopomoy») | («OTamdHO
3aJIaHHOTO
HOY) BHOY) »)
YPOBHS
OCBOEHUS
KOMIIETEHITNI)
[IepBb1it 3HaTh: 3HaeT TOJIbKO B nenom 3Haer He 3naer VYBepeHHO
JTan 1.OcHOBHBIE 4acTb OCHOBHBIX | OCHOBHBIE 3aKOHBI | ONPEACIEHUS U | TIPUMEHSET
¢buznueckue (GbyH1aMeHTaJIbH ¢bu3uKyu, HO ¢busznueckuit OCHOBHBIE
[Toporosst SBJICHUS U BIX 3aKOHOB 3aTPyJHSETCS B | CMBICH BEJIMYMH, 3aKOHBI
i ypOBEHb OCHOBHBIE (bu3KKK, HO HE MaTeMaTHYeCKON | BXOJAIIUX B bu3uKH K
3aKOHBI MIOHMMAET UX 3alACU ATHX OCHOBHBIE PELICHUIO
buzuky; ¢buznyeckoro 3aKOHOB, HO HE 3aKOHBI QU3UKH | KOHKPETHBI
IpaHUIBl UX CMBICIIa 3HAET KaK UX X 3a/1a4
MIPUMEHUMOCTH MPUMEHSITD JUIS
, IPUMEHEHNE O0BSICHEHUS
3aKOHOB B Pa3IMYHbIX
BOXHEHIINX ¢buznecKux
MPAKTUYECKHUX
IPUIOKEHUSX;
2. OcHOBHBIE
¢buznyeckue

BCJIIMYNHBI U




dbuzmveckue
KOHCTaHThI, UX

OIIpezeIICHUE,
CMBICII,
CIOCOOBI U
€MHULIBI UX
U3MEpEeHHUS;
Bropoit YMers: YMmeer YBepeHHO YMeer cTaBUTh YmMmeer
JTan 1.Mcnonb3oBar HCII0JIb30BaTh II0JIB3YETCs JKCIIEPUMEHTAJIb | MCIIOJIb30Ba
b 3HAHUSA TOJIBKO 4acTh OCHOBHBIMU HYIO 3324y NPH | Th (PU3UKO-
bazoBelii | dyHgameHTanb | GyHIAMEHTAJIbH | 3aKOHAaMU QU3UKU | U3yYEHUHU XUMHUYECKH
YPOBEHb | HBIX OCHOB, bIX 3aKOHOB U npu Pa3IMYHbIX eu
MIOAXO.BI U bu3nuecKux UHTEpHpETallud | TEXHOJOTMYECKH | (PU3HKO-
METO/IbI METOJIOB B pe3yJIbTaToB X CBOWCTB TEXHUYECK
¢bu3uku B npogeccuoHanbH JKCIIEPUMEHTA MaTepUajoB ue
oOydeHuu u O#1 AeSATENbHOCTH CBONCTBA
npodeccuoHan UCIIOJIb3YE
BHOM MBIX
JESTEIIbHOCTH, MaTepuaio
B B B
HUHTErpUPOBAHU nporuecce
U UMEIOLINXCS IIPOU3BOJCT
3HAHHH, Ba
HapaluBaHUU MaTrepHuaio
HAaKOIUIEHHBIX B
3HaHUHN
Tpernit | Bmagers: He Bmaneer Bianeer naBeikamu | MMeeT HaBBIKH Bianeer
JTan HaBbIKaMU HaBbIKaMU U3MEpEHUS 00paboTKH U HaBbIKaMU
IJTAaHUPOBAHUS ¢duznyeckoro (buznuecKkux UHTEpIpETalMi | pelIeHUs
IloBBIIIEHH | 1 TOCTAaHOBKHU O0BSICHEHUS BEJIMYUH C pE3yJIBTaTOB CJIOXKHBIX
BII ¢buznyecKkux IIPOLIECCOB, ITOMOIIIBIO (buznuecKkux duznyecku
YPOBEHb | DKCIIEPUMEHTOB | MPOMUCXOAIMX | HPUOOPOB pazHOi U3MEpEHUN. X 3a/1a4
1o IIPU Pa3INYHbIX | CTENEHH TOYHOCTH
UCCIIEJOBAaHHIO TEXHOJIOTHSX
¢buzuko- MaTepHaoB.
TEXHUYECKUX
XapaKTePUCTHK
MaTepuasoB U
paboThI C
pa3IMYHBIMU
buzmIecKuMU
npubopamu.

Kon u hopmynupoBka komrereHnu Crioco0eH UCIOIb30BaTh B MPOGECCHOHAITBHON MeATeIbHOCTH
0a30BbIC 3HAHUS B 00JACTH MATEMaTHYECKUX U CMEKHBIX ecTecTBeHHbIX HayK (OITK-3).

Oran [Inanupye
(ypoBeHb) MBI
OCBOEHUS pe3yibTar

KOMIIETEHINH bl

Kputepun onieHnBanus pe3yIbTaTOB 00YUSHHS
2 («He 3
yaosnerBoputen | («Yuposnersopu | 4 («Xopomioy) >
(«OTau4HO»)
BHO») TEITLHOY)
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oOyJeHus
(moka3zaren
u
JOCTHKEHU
s
3a/1aHHOTO
YPOBHSI
OCBOEHUS
KOMIIETEHI]
W)
IepBbIid 3HaTh Nwmeer 3HaeT Kak 3HaeT Kak 3Haer
yTan I ®usnyeck | parmeHTapHbIE MPUMEHSTh pemarTh 3a/1a4u | [PUMEHSTh
ue 3aKOHBI; HOHATHUS O OOIIIEMH)KEHEPH | CBs3aHHbIC C METO/bI
IMoporoserii | 2.duznyec buznaeckux bl 3HAHUS B NPUMEHEHHEM | MaTeMaThiec
YPOBEHb KHe 3aKOHaX He npodeccuoHanb | MaTeMaTHYeCcK KOTO
3aKOHOMEp | 3HAET OCHOBHbIE HOM ux, MOJICIIUPOBAH
HOCTH; ¢buznyeckue NesITeIbHOCTH, | €CTECTBEHHOHA usl Ipu
3.Pemenus (bopMyIbl HO UMEET YYHBIX U peleHnn
u cnadyro oOIIenHKEeHEeP 3a1ay
bopmyIbl MOJrOTOBKY B | HBIX 3HaHWU B | mpodeccnona
CTaHJAapTH IPUMEHEHUH | IpodeccuoHan JIbHON
BIX €CTECTBCHHOHAY BHOU JESTENIbHOCTH
¢buznuecku YHBIX 3HAHUH B | JESITEIbHOCTH
X npodeccnoHab
MPOIIECCOB HOU
2..AkcroM JIEATEIbHOCTH
bl, 3aKOHBI,
(hopMyIibI
BBICIICH
MaTEeMaTHK
H;
3.Beruncnu
TeJIbHBIE
MIPUEMBI U
METObI
BBIUUCIIEHU
i,
4.Metonbl
Y TIPUEMBI
YHCIICHHBIX
BBIYUCIICHU
i
Bropoii 3Tan YMers: Criocoben He ymeer YBepeHHO YBepeHHO
1. dbopMupoBaTh apryMEHTHUPOBa | MCTOJIKOBBIBAE MIPOBOJIAT
Ba3zoBblii dopmupoB COOCTBEHHBIE | Th COOCTBEHHBIE T uHpOpMaIno
YPOBEHb aTh U CYXJICHUS U CYXJICHUS U MIPUMEHSIEMBIE HHO-
apryMeHTH HAYYHYIO Hay4YHYIO B HIOHCKOBYIO
poBatTh MO3UIUIO IO MO3UIHUIO TT0 npodeccuonan paboty u
COOCTBEHH Hay4YHBIM U npobiaemam BHOU BBIOOD
ble TEXHUYECKUM | MpOQecCuoHanb | JIEATEIbHOCTH | IAHHBIX IS
CYKIECHUS npobiemam HOM bopmyIbl 1 pelieHus
Y HAy4HYIO | mpodeccroHanb | IesATeIbHOCTH yMeeT npodeccuona
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MTO3ULINIO HOH 3a/1aBaTh JBHBIX 3a/1a4
HAy4YHBIM U | JI€ATEIbHOCTH IPaHUIIBI UX
TEXHUYECK MIPUMEHUMOCT
UM u
npobaeMam
,
BO3HHKAIO
UM B
npodeccuo
HAJIbHOU
JEATEIbHO
CTH
2..Ucronko
BBIBATH
CMBICIT
busznueckn
X BEJIMYUH
W TIOHSITHIA;
Tperuii Tan Bnanets He cniocoben Crocobexn Bnaneer Bnaneer
HaBBbIKAMH pearb paborath ¢ CIOCOOHOCTHIO HaBBbIKaMH
IMoBbIIEHHBI 1 paziinyHbIe COBPEMEHHBIM pewars C paboTHI C
il ypoBenb | lcnosb3oB 3a/1a4u ¢ 000py/ZIOBaHUEM | paA3IUYHBIMU | Pa3IMYHBIMU
aHus MIPUMEHEHUEM c HWCTOYHUKAMH | UCTOYHUKAMHU
OCHOBHBIX | (pyHZaMEHTAIbH | TOCICAYIONMM | WH(OpManuu; | MHGOPMAIUH;
obmedusu BIX BHEJIPEHUEM MIPUMEHSATH c
YECKUX MaTeMaTUYeCKUX JAHHBIX TSI COBPEMEHHBIE | TPUMEHEHUEM
3aKOHOB U u pereHus MHCTPYMEHTAJl | COBPEMEHHBIX
MIPUHITMIIOB | €CTECTBEHHOHAY | TIOCTABJICHHBIX | bHBIE CPEACTBA | MIPEICTABICHU
B YHBIX 3HAHUH. 3a1a4 JUTSt i 0 mpupoje
BOKHEUIIN MIPOBEICHUS MaTepHaoB.
X nHpopManoH
MPAKTUYEC HO-TIOMCKOBOM
KX paboTHI, HE
PUIIOKEH CHoCco0eH
UsIX; BHEJIPATH
2..Ilpumen JTAHHBIE N5
eHUs perieHus
OCHOBHBIX MOCTaBJIEHHBIX
METO/IOB 3a/1a4
¢buzuko-
MareMaTu4
€CKOro
aHanm3a
JUTSt
pereHus
npogeccuo
HaJbHBIX
3a1a4
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4.2. TUNOBBIE KOHTPOJIbHBbIE 32JaHUS UJIU HHbIE MAaTePUAJIbI
dopma 3K3aMEHALMOHHOr0 OueTa

MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit denepanun
(denepanbHOE rOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICILIEIO 00pa30BaHUS
«balKupckuil rocy1apCTBEHHBIN YHUBEPCUTET

®dakynbteT MHXKeHepHbIi
Kadenpa nmxenepHoit Gpu3nku U GU3NKKA MaTepHaIOB

SK3AMEHALIMOHHBIN BUJIET Ne 1
o qucuuiuine  dusuka
Hanpasnenue Xumus, pusuka 1 MexaHuKa MaTepHaioB
ITpoduib CoBpeMeHHbIE MaTepUabl JUIsi MEAULIUHBI U IIPOMBIIUIEHHOCTH

1.HanpsKeHHOCTb 3JIEKTPOCTATUYECKOTO MOJIS.

ITpunnun cynepnozunuu. [lone gunos.
2. 3aKOH MOJIHOTO TOKa (LIMPKYJIALUSI BEKTOPa MAarHUTHOM MHIYKIIUN).
3. B BepummHax KBajpara co CTOPOHOM 2 M pacIloJIOKEHbl TOUEUHBIE IEKTPUUYECKUE 3apsaibl: +3 10
Ka, -7 108 Kn u -10 10° Ku. Onpenenure MOTEHIMA B LICHTPE KBajApara.
£0=8,85 10" ®/m.
4. Tlpswmoii mpooa mmuHoi | =20 cm ¢ Tokom |=5 A, Haxoasmuiics B OJHOPOJHOM MarHUTHOM
nosie ¢ uHaykuued B=0,1 Tn, pacnosokeH NEPNEHIUKYISPHO JIUHUSAM MAarHUTHOM  HMHIYKIHMH.
Onpenenuts paboTy CHII TOJSL, O] AIEHCTBUEM KOTOPHIX IPOBOJHHUK IEPEMECTHIICS Ha 2 CM.
5. Umeetcst mmmnamiiepMeTp ¢ conpotuBierremM R = 9,9 Owm, npegHa3zHaue€HHBIN I U3MEPEHUST TOKOB
He Oonee 10 MA. YTo HYKHO cAenaTh AJIs TOro, YTOOBI 3TUM MPUOOPOM U3MEPSTH TOKH 710 1 A;

YTBepkaeHO Ha 3aceaHnH Kadeapsl , MPOTOKOJ Ne
(mara)

3aBenyromuii kadenpoit

(moamuch) (®.1.0.)

CDopMa 9K3aMCHAIITMOHHOT'O ounera

MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoii @eneparun
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIEr0 00pa30BaHUs
«bammkupckuii rocy1apcTBEHHBIH YHUBEPCUTET»

QaxynbreT MHKEHEPHBIN
Kadenpa nnxxenepnoit gpusuku u GU3NKN MaTepHaioB

DK3AMEHAIIMOHHBIA BUJIET Ne 2
M0 TUCIUIUINHE (PU3UKa

Hamnpasnenne Xumusi, pusnka 1 MEXaHHUKa MaTEPUAIIOB
[Mpoduns CoBpeMeHHBIE MaTEPUAIIBI TSI METUIIMHBI U TPOMBIIIIJICHHOCTH
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1. ComnpoTuBieHue NpOBOJHUKOB. 3akoH OMa B MHTErpalibHON | auddepeHmansHoi popmax.

2. Camounnykuwus. UHTyKTHBHOCTS.

3. B oaHOpOAHOE AIEKTPOCTaTUUECKOE T0JIe HaNpsDKeHHOCTRI0 £ = 700 B/M nepneHaukyIsspHo
OJTFO TIOMECTHJIM CTEKJISIHHYIO IIaCTUHKY (€ = 7) TonmuHoui d = 1,5 MM 1 miomia s 200 M.
Omnpenenure: 1) MOBEpXHOCTHYIO MIIOTHOCTh CBSI3aHHBIX 3apsAI0B HA CTEKJIE; 2) SHEPTUIO
ANEKTPOCTATUYECKOTO MOJISI, COCPEAOTOUEHHYIO B IUIACTUHE.

4. CKOJbKO BUTKOB UMEET KaTyIlIKa, UHIYKTUBHOCTh KOoTOopoil L = 1 mMI'H, ecniu mipu cusie Toka J = 1
A MarHHUTHBIN IOTOK CKBO3b KaTymky @ =2 M kB.

5. B MeIHOM POBOHHKE 00beMoM V = 6 cM° IpH HPOXOXK/ICHHH 10 HEMY IIOCTOSHHOTO TOKA 33 BpeMst t

= 1muH. Bppienunocs konwmdecTBO Temmotel Q = 216 Jx. Berucauts HampsbkeHHOCTh E
ANEKTPUYECKOTO OIS B IPOBOTHUKE.
YTBepKIeHO Ha 3aceaHuH Kaeapsl , mpotokost No
(mara)

3asenytrommii kadenpoii Iasxmeror Y.111.
(moamnuce) (®.1.0.)

I[Ipunoxenne 4.2.
IIpniaoxenne 4.3.

Od¢opmiieHue BOPOCOB 1JIs1 KOJJIOKBHYMOB, c00ece0BaHUA

Bonpocs! 1151 KOJLIOKBHYMOB, co0ece/10BaHUA
10 JUCHUILIMHE _(pu3uKa__
Paznen Mexanuka
Mopnyas 1 Mexanuka

1. Uro takoe MoMmeHT uHepuuu? OOOCHYWHTE BBEIEHHE OSTOM BEIMUYMHBI AJI1 XapaKTEPUCTUKU
JBUKEHMSI TBEPAOTO TENA.

2. aiite onpesiesieHuss MOMEHTA CHJIbl OTHOCUTENBHO: 1) HEMOABUKHOW TOUKH, 2) HEMOABHKHOM OCH.

3. IlpuBennTe npUMepsl, KOTJa MOMEHT CHJIBI OTHOCUTENIBHO OCH PABEH HYIIIO.

4. [laliTe ompenelieHME MOMEHTa HMMyJibca. Kakol BeTWYMHE NOCTYNMAaTEIbHOIO JABMKEHHS OH
aHaJIOTUYEH?

5. 3anummTe ypaBHEHHE MOMEHTOB U OOBSICHUTE €ro GU3NYECKUN CMBICI.

6. Teno mMaccoil M mojABENIEHO HA HUTH, KOTOpas HABUBAETCS Ha HEMOJBMXHBIN OJOK pamuyca .
Macca 6moka M. Onpezenure Bpallarolinii MOMEHT (IEHCTBYIOIINI) MPHIIOKEHHBIN K O50Ky. Kak oH
HanpasieH? Kak HanpaBiieHa yrioBas ckopocTh 010ka ? Kak HarpaBiieHO yriioBoe ycKopeHue ?

7. Pamuyc 6110Kka, Ha KOTOPBI HAMAThIBA€TCSI HUTh, MOXKHO MEHATh. Kak M3MEHUTCSI MOMEHT MHEPLUU
0J10Ka, €CITU paJnyC YBEIUIUTh?

8. ChopmynupyiiTe 3aKOH COXpaHEHHSI MOMEHTA UMITYJIbCA.

9. KonbkoOexell, HaunHas BpallleHue, pacKUHYJ pyku. Kak M3MeHHMTCs ero yrioBas CKOPOCTh, €CIIH
OH MPMXMET PYKHU K TYJOBHIILY.

10. IIap kaTUTCS MO TOPU3OHTATIBLHOM TIOCKOCTH CO CKOPOCTBIO V 0€3 IpOCKalib3bIBaHMs. UeMy paBHa
KMHETUYECKas SJHEprus mapa’?
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11. Yro Ha3pIBaeTCs TrapMOHWYECKMMH KojeOaHusMu? Hamumure ypaBHEHHUS, ONUCHIBAIOIINE
3aBHUCHUMOCTh CMEIIEHUS, CKOPOCTH M YCKOPEHHMS OT BpPEMEHH IpPU TapMOHUYECKHX KOJIeOaHUsX.
Hapucyiite rpaduku 3aBUCUMOCTEH 3TUX (PU3HUECKUX BEIIMYUH OT BPEMEHHU.

12. [aiite ompeneneHuss OCHOBHBIX (DU3MUECKUX BEJIMYHH, C MOMOUIbI0 KOTOPBIX OMHCHIBAIOTCS
rapMOHHYECKHE KOIeOaHusl.

13. UTo Ha3bIBa€TCA rapMOHUYECKUM OCHUIUIATOPOM? UTO Ha3bIBA€TCSI MAaTEMATHYECKUM MAasITHUKOM?
Hanummre nuddepeHnuanbHoe ypaBHEHHE TaPMOHUYECKOTO OCIIMILISATOPA M €ro PelieHue Ui  JIBYX
CIIy4aeB:

a) MaTeMaTUYECKUN MasSTHUK;

0) rpy3 Ha Mpy>XKUHE.

14. UYro wHaspBaercs ¢usndeckuM MasTHUKOM? Jlaiite ompeneneHne NPUBEACHHOW JUIMHBI
¢bu3nueckoro MasTHUKa. B ueM cocToUT CBOMCTBO 00paTUMOCTH (DPU3MUYECKOTO MasiTHUKA?

15. Hapucyiite rpaguky 3aBUCUIMOCTEH KMHETUYECKOW WM MOTCHIIMAIBLHOW SHEPTUN TapMOHUYECKOTO
OCLMJUIATOPA OT BpeMeHu. UeMy paBHA 4yacTOTa U3MEHEHUS TUX SHEPTUN BO BpeMeHu?

16. Kak ¢ moMoIis10 BEKTOPHOU JUarpaMMbl Tpaduaecku n3oopaxkaercs kojgebanue?

17. Uro mpoWCXOAUT C aMIUIMTYAOH pe3yIbTHPYIOIIEro KoJeOaHUs, €Cau IMPHU CIOKEHUH BYX
rapMOHHYECKHX KoJjieOaHWN OJMHAKOBOW YacTOTHI M OJTHOTO HAIpaBlIeHHs pa3HOCTh (a3 kosieOanuit [
paBHa 61?7 3101? Kak Bexer cebs cucrema B ciiydae, Korjma pasHocTs (a3 [1[1[1[[], a aMIIaTyabl
KoJIe0aHNI — OQUHAKOBEIE: A1 =A) ?

18. Kakue koneOanus HaspBatoTcs Ouenusmu? Kak Bemer cebs co BpeMEHEM aMILTUTYa
pe3yabTHpyromiero konebanus? Hapucyiite 3aBucumocts X(t) B ciiydae CIIOKEHHUS IBYX FapMOHHYCCKHX
KoJ1e0aHUi OJTHOTO HAMPABJICHUS C OIM3KUMH YaCTOTAMHU.

20. Hanummwure oOuiee ypaBHEHHE TPACKTOPUM JABWUKEHHUS YACTULIBI TPU CIOKCHUU B3aWMHO
MePIEeHIUKYIAPHBIX KOoeOaHHi ¢ 0IMHAKOBBIMU yacToTaMu. Kak HazbIiBaeTcs popma 310 Tpaekropun?

21. Yro mnazpiBaerca Qurypoit Jluccaxy? Kak
OTIPEICIIUTh COOTHOILIEHUE 4YacTOT KoyieOaHuid [y I /m
/0]y? Yemy paBHO COOTHONIEHHE 4YacTOT y  (QHUIYpHI I M

Jluccaxy, U300pakeHHON Ha pUCYHKE?

22. Yro HazbIBaeTcs BoaHOU? [IpuBeauTe npuMepsl MEXaHUUECKHUX BOJHOBBIX IPOLIECCOB.

23. Yto Ha3bIBaeTcss (PPOHTOM BOJIHBI? BOJHOBOW MMOBEpXHOCThIO? B yem coctout mx otinuuune? Jlaiite
OIpeIeTICHUE TIONIEPEYHOM U MPOAOIBLHON BOJH. [IpuBeauTe npumepsl.

24. B yeM COCTOUT OCHOBHOE OTJIMYHE BOJHOBOTO TpOIiecca OT KOJIeOATETLHOTO ABUKEHUS !

25. Omummre xaBa cmocoba aHamu3a BOJHOBOro mporecca. /[laiite ompeneneHne OCHOBHBIX
(bu3NYECKUX BEIIMYMH, XapaKTEPU3YIOIINUX TUIOCKYI0 MOHOXPOMAaTHYECKYIO BOJIHY.

26. Hanumute ypaBHeHHE Oeryleil BOJIHBI B OTHOMEPHOM CiIy4ae, KOT/ia: a) BOJIHA
pacnpocTpaHseTcsl B IPSIMOM HalpaBiIeHUH OCH X; 0) BOJIHA paclpoCTpaHsIETCs B HAIIPaBJICHUH,
IIPOTUBOIOJIOKHOM HAIIPABJIEHUIO OCH X. YTO Ha3bIBAETCsI BOJTHOBBIM YHCIOM?

27. Kak moyrygyuTh BOJIHOBOE ypaBHeHUEe? Hanummre BOJTHOBOE ypaBHEHUE JJIsl OTHOMEPHOTO CITyYas.

28. Yem omnpenenstorcss KHHETUYeCKas ¥ MOTEHIMAIbHAs SHEPTUM YIPYTroi BosiHbI? UeMy OHM paBHBI?
Uro Ha3bBaeTCAd IUIOTHOCTBIO IOTOKA JSHepruu? Yem ompenensercss HWHTEHCUBHOCTh BOJIHBI? UTO
Ha3bIBAETCS] BEKTOPOM Y MoBa?

29. Uro Ha3bIBaeTcs sBIEHHEM HMHTepdepeHUrr BOJIH? UTO Takoe KOrepeHTHBbIE BOJHBI? 3alUIINTe
BBIpQ)KEHUE JUIS aMIUIUTYbl PE3YJIbTUPYIOIIETO KoJIeOaHusl B TOUKE MPOCTPAHCTBA, 10 KOTOPOU JOIILIH
JIB€ MOHOXPOMATHYECKUX BOJIHBI. 3allUIINTE YCIOBUS UHTEP(EPEHIIMOHHBIX MAaKCUMYMOB 1 MUHHMYMOB.
Yem ompenensiercst pa3HocTh (a3 KonedaHuii?

30. YUrto HaspiBaeTcs crosye BoiHOW? Hammmmre dopmyny mis pe3ylnbTHUPYIOMEH aMIUTUTYIbI
KosiebaHui B cTostueit BorHe. UTO Ha3bIBAaETCA y3JI0M U IyYHOCTHIO B CTOSYEH BOJIHE?
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31. Hokaxure, yTo HhopMyibl IpeoOpa3oBaHusl KOOPAWHAT | ayiniies U WHBAPUAHTHOCTh BPEMEHU B
KJIAaCCUYECKOM MEXaHHMKE SBIIAIOTCA CIEACTBHEM IpeoOpa3oBaHuil JlopeHIa Npu YCIOBHM MajbIX
ckopocreit (V << C).

32. Moryr iu JBa CcOOBITUS, OJHOBPEMEHHBbIE B HMHEPLHUAIBHONM CHUCTEME OTCYeTa K, OBbITh
OJIHOBPEMEHHBIMM B JPYrod HMHEpPLUAIbHON cHCTeMe oTcyeTa (K', ABMXKYIIEHCS OTHOCUTENIBHO K CO
CKOPOCTBIO, OJIM3KOH K CKOPOCTH CBeTa ?

33. Hcnone3yst ¢Gopmynsl npeodOpa3oBaHUl KOOPAMHAT W BpeMeHH JlopeHia, HoJaydyuTe 3aKoH
CIIO)KEHHsI CKOPOCTEM B PEIATUBUCTCKOM MexaHuKe. [Iokaxure, 4To MpU MajbIX CKOPOCTAX MOJIyd4EHHAas
(bopmyna nepexoauT B 3aKOH CIOKEHHUSI CKOPOCTEH KIIACCHYECKONH MEXaHHUKH.

34. Vcnonb3ys 3aKOH CIIOKEHHUSI CKOPOCTEH B PENATUBUCTCKOM MeXaHHKE, yOeAUTeCh, YTO CKOPOCTh
CBETA SBJIACTCS UHBAPUAHTOM.

35. CKOpOoCTh PENATUBHCTCKOM YaCTULbl YBEIMYMIACh B JBa pasa. Kak M3MeHWIach Ipu 3TOM €€
Macca? BepHo 51 yTBepkKA€HHE, YTO UMITYJIbC STOM YaCTUILIbl YBEIUYUIICS BABOE?

36. Macca nBmXKylIelcss yacTULbI B JiBa pa3a Oosblie ee Macchl Mokos. KakoBa cKOpocTh 3TOM
YaCTHUIbl, €€ UMITYJIbC U MOJHAS KUHETUYECKask YHEPTUs.

37. Tlokaxure, uTo (popMysia KHHETUUECKON SHEPTUN PEIATUBUCTCKOM MeXxaHUKU T = mc? — moc? npu
MaJIbIX cKopocTsix (V << C) mpeoOpa3yercsi B pOpMyITy KHHETHYECKON YHEPTUN KIACCUIECKON MEXaHUKH:

Paznen . MoJiekyasipuas ¢pusuka.

1. aiiTe onpezaeneHue ynucia creneHeil cBo00 bl JuIsl IPOU3BOJIHOTO TEJA, ISl MOJIEKYJIbI ra3a.

2. Uemy paBHO 4YMCIO CTEHEeHEW CBOOOABI M MOJEKYT OJHOATOMHOTO Tasza, IS MOJIEKYJ
JIBYXaTOMHOTO Ta3a’?

3. B uem cyTth 3akoHa boibliMana O paBHOM pacHpeeeHUHd SHEPTUU IO CTEeMeHsIM CBOOOJBI
MOJIeKYI1?

4. IToyemy Ui BpalaTeabHOTO JBM)KEHUS PACCMaTPUBAIOT TOJIBKO JIBE, @ HE TPU CTENEHU CBOOOBI
MOJIeKYI1?

5. Uto Takoe BHYTpPEHHSS SHEPIUs TEPMOAMHAMHUYECKOM CHUCTEMBI M HAcalbHOro rasa? Kakumun
rapaMeTpamMy ONpeNENsieTCsl BHYTPEHHSS SHEPTUs AJI UACAIBHOrO raza’?

6. UeMy paBHaA BHYTPEHHSISI DHEPTUsI OAHOTO MOJISl UAE€AJIBHOTO ra3a u MpPOU3BOJILHON Macchl raza?

7. OOBsicHUTE CMBICI BBIpOKEHHs: "BHYTPEHHss OHHeprusi — (QYHKIMS COCTOSIHUS CHUCTEMBI".
[IpuBenuTe mpumep, MOATBEPKAAIOIINM OTBET.

8. 'enmuit 1 BOIOPOJ HAXOAATCS NPU OJMHAKOBOM TemmepaType. OnMHAKOBa UM y HUX BHYTPEHHSA
sHeprusi? OTBeT 0OBIACHUTE.

9. Kakue nBe ¢opMbl nepesjauu HEpIruu Bl 3HaeTe? YeM OHM MPUHLUMIHNAIBHO OTINYAIOTCS APYT OT
apyra?

10. ChopmynupyiiTe U 3alUIIMTE IEPBOE HAYAIO TEPMOJUHAMUKHA. MexXly KaKUMH BEJIMYMHAMU OH
YCTaHaBIMBAET COOTHOLIEHUE?

11. 3anumuTe mepBoe Hayauo TEPMOAMHAMUKM JUIL: a) M30XOPHOro mporecca, 0) M300apHOTO
nporecca. M3o0pasurte rpaduku 3TUX IPOIIECCOB.

12. IlpuBenute paznuuue (GOPMYIMPOBKH IEPBOrO Hayajga TEPMOAMHAMHUKU. YUTO Ha3bIBaIOT
"BEUHBIM JABUTATENIEM" IEPBOTO poaa’?

13. JlaiiTe onpenencHus TEMJIOEMKOCTEN: YAEIBbHON, MOJISIPHOM. 3alIUIINTE CBSA3b MEXKIY HUMMU.

14. Yto Takoe TeruioeMkocTh ra3a? Kakas u3 temmoemkocreit — Cy unu Cp — Ooubllie U modemy?
IIpuBenuTe nOKa3aTENbCTBA.

15. [aiiTe onpenenenne annadaTHYECKOro mpoiecca. 3anuiuTe ypapHeHue aauadatsl (Ilyaccona) u
HapucyiTe rpaduk mporecca B p—V KoopAHHATAaX.

16. JlaitTe onpeneneHre TEPMOAMHAMHYECKOTO PaBHOBECUSI CUCTEMbI. Kakue mpoiiecchl Ha3bIBAOTCS
paBHOBecHbIMU? [IpuBeUTE IPUMEPBI.

17. Kakme mporecchl Ha3bpIBalOT OOpaTHMBIMH, a Kakue HeoOpatumbiMu? KakoBa ux poyib B
TEPMOJUHAMUKE.
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18. Uto Takoe TepMoOAMHAMHUYECKas BEPOSITHOCTh COCTOSIHMS cUCTeMbl? B kakux mnpezpenax oHa
n3MeHsieTcsa? MoKeT Jid OHa PaBHATHCS HYJIO?

19. B ueM oriuuyue TEPMOAMHAMUYECKON BEPOSTHOCTH (CTATUCTUYECKOIO BeCa) OT BEPOSTHOCTH
MaTeMaTH4eCKOU?

20. Yto Takoe sHTponus cucreMbl? KakoBa ee CBsI3b ¢ TEPMOAMHAMUYECKOW BepOATHOCTbIO? UTO
xapaktepusyet 3uTponus? [louemy ona HeoOxomauma?

21. MaiiTe onpeneneHne MPUBEACHHOTO KOJUYECTBA TEIUIOTHI. 3anuiuTe GopMyy CBSI3U SHTPOIHU
C MPUBEJICHHBIM KOJIMYECTBOM TEILIOTHI.

22. Kak u3MeHseTcs SHTPONHUA B SIBICHUU IU(D Y3 — OTHOM M3 SABICHHI niepeHoca?

23. Kak wu3MeHsieTcs OSHTPONUS HJCAIBHOTO Ta3a MpU YCTAaHOBIEHWU MAaKCBEJJIOBCKOTO
pacnpezesieHus: MOJIEKYJI 110 CKOPOCTSIM?

24. Yemy paBHO HM3MEHEHHE SHTPONHUHU TEPMOJIMHAMHUYECKON CHCTEMBI, COBEPIIAIOIICH 0OpaTUMBIH
npoiiecc?

25. KakoBa ocHOBHass (yHKUMsI pabOThl TEIMJIOBBIX JABHUraTened (mamuH). M3 Kakux 31€MEHTOB
COCTOMT JII00OW TEIUIOBOM JBUTATEND?

26. Kakue mporueccsl Ha3bIBaloT IukiIamu? [louemy TernoBbie MallIMHbI T0JDKHBL paboTaTh HUKIAMU?

27. Hapucyiite nukn KapHo B p—V koopanHaTax U oXapakTepu3yHuTe BCE MPOLECCHI IIUKIIA.

28. UYro Ha3pBaroT "BeuHbIM jaBurateneM" Broporo poma? CdopmynupyiiTe BTOpoe Hayaio
TEPMOJAMHAMUKH, CBSI3aHHOE C TIOHSITHEM "BEUHBIN JBUTATENH" BTOPOTO POJa.

29. IlpuBenute paznuyHbie GOPMYTUPOBKH BTOPOTO HaYala TEPMOJIUHAMUKH.

30. Kakoii KT KCTIONB3YETCS B XOJIOUIHLHOM MalnHe?

31. MoXHO 7 MOJYYUTh TEPMOJMHAMUYECKHI KOA(D(OUIMEHT MOJIE3HOTO NEHCTBUS TEIJIOBOTO
ABuraress, paBHeiM equnuie? [louemy?

32. IloueMy TmpakTUYeCKH BCE€ pealbHbIE TEPMOJAMHAMUYECKUE TMPOIECCH  SBISAIOTCS
HEOOpaTUMBIMH?

Pa3nes JDiekTpoMarneTusm
Mopyns 1. DnekTpocTaTuka U 3JIEKTPUIECKUA TOK
1. Yemy paBHa cuia, JecTBYOIAs HA 3apsi] q, HTOMEIIEHHBIN B LIEHTP PAaBHOMEPHO 3apsKEHHOMN
chepni?

2. Kak U3MeHHTCS HATPSHKEHHOCTH 2JIEKTPOCTATHUECKOTo Mons £ 1 snextpuueckoe cmemenne I B
HEKOTOPOH TOYKE MOl TOYEHIHOTO 3apsijia q Ha PACCTOSHHUHM I OT HETO, €CIIH 3apsi/i HOTPY3UTh B
Mmacio ([ =2)?

3. Coepa pamuyca R 3apsxena 3apagom 1. UeMy paBHBI HAPSKEHHOCTH U TIOTEHIINAI OIS B
ueHtpe chepsl? B nr060i apyroit Touke BHYTpH chepri?

4. HapucyiiTe KapTUHY PKBUIOTEHIIHAICH U CUIIOBBIX JIMHUHN JJIs TIOJISl TOYEUHOTO 3apsijia.
OOmbscHuTe.

5. Tlmockyro MOBEPXHOCTH S mepecekaroT JMHUU BekTopa E, kak mokazano Ha pucynke. Haitnure
noToK BekTopa E uepes 3Ty moBepXHOCTh. YKaXHUTE eTMHUIIBI IIOTOKA.

E

S
6.

7. Kak u3MEeHHTCS 2JIEKTPUUECKHI MOMEHT JTUTIONS, €CJIA HEe MEHSISI 3aps0B +q U —(, TIEY0 TUTIOJS
(] yBenmuuuTh? YMeHbIUTH? Kak mpu 3ToM u3MeHUTCs HampaBiienue aunosisi? Kakosa cBsi3b
MEXy HAMPsHKEHHOCTHIO U MIOTEHIIMAJIOM B TAHHOW TOYKE TOJIsA?

8. KakoBa cBsI3b MeXAy HANPSHDKEHHOCTHIO M IMTOTEHIIMATIOM B JAHHOW TOYKE TOJIsA?
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10.

11.

N =

o

13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
217.
28.

$EdL =0
H3BecTHO, 4TO 111 HEKOTOPOTO Mo L . KakoB pu3udeckuii cMbICI TaKOTO HHTETpasa?
KakoB xapakTtep Takoro moss?

Vcronp3ys 3aK0H NPETOMIICHNS TMHUIL 1O, YKaKUTe BETHYHHY U HalpaBJIeHHe BEKTopa & BO
BTOPOM JIUAJIEKTPUKE MPHU YCIOBUH, UTO [1o>[] 1

o /)

® 2

Kak n3MeHuTCs MOTOK BEKTOPA 3JIEKTPOCTATUYECKOI'0 CMELIEHUS Yepe3 3aMKHYTYIO [TIOBEPXHOCTb,
€CJIM 3apsj CO3JAI0LIMIl 1o1e, IepeMelaTb BHYTPH 3TOM MOBEPXHOCTH?

Pa3nea Onruka
Uro Ha3biBacTCs HHTEpEpEHITUCH?
[Ipu kakux ycIOBUSX MOXHO Ha0t01aTh HHTEp(hEepeHIIHIo cBeTa?
UTto Ha3bIBaeTCs ONTUYECKOW JUTMHOW MYTH Jiyda ?
B yem cymnocTs nHTEpdepeHnnn cBera B TOHKHX IuieHkax? [louemy 3To siBneHue HabIrogaercs
JIUIIb B TOHKUX TUICHKAX?
Hapucyiite xon nydeit, mpuBoasuuii kK HHTephEpEHIINOHHON KapTHHE, HAa3bIBAeMOH 'KOJIbIIA
Herotona'.
UYro HazbIBaeTcs Audpaxiuei BoiH?
Chopmynupyitte npuniun ['roiirenca - @penens. B uem 3akmouaercs meron 300 Openensi?
Chopmynupyiite ycrnoBus MakCUMyMa U MUHUMYyMa MPU AU(PPpaKIuy OT OJHOM IIEH.
Cdopmynupyiite ycioBue riIaBHbIX MAaKCUMYMOB JUI TUGPAKIIMOHHON PELIETKH.

. Ilouemy nu¢pakuroHHas peleTka packjiaabiBaeT Oelblid CBET B CHEKTP?
. UTo npuHuUMaeTcs 3a Mepy yrioBod AucCIepcuu AudpakunoHHON pemeTkn? OT Kakux

mapaMeTpoOB OHA 3aBUCUT?

. UTo npuHUMaeTcs 3a Mepy pazpeliarolieil cnocoOHocTH TudpakuoHHOM permeTku? OT Kakux

[IapaMeTpOB OHA 3aBUCUT?

Jaiite onpeneneHne noaspru30BaHHOTO CBETA.

Oxapakrepu3yiTe OCHOBHBIE BU/IbI ITOJIIPU3ALIUN CBETA.

Kaxoe ypaBHeHUE ONUCHIBAET MMOBEACHUE BEKTOPA HANIPSKEHHOCTH JIEKTPUUECKOTO MO B
o01eM Buze?

B kakux npeznenax MO>KeT U3MEHSATCS CTENEeHb MOJIIPU3alluu cBeTa?

Cohopmynupyiite 3akoH Maittoca 715l TOJIIPU30BaHHOTO CBETA.

[aiite onpenenenue 3akoHa bprocrepa.

B uem cocTout sAiBIE€HUE IBOMHOTO Jy4ENPEIOMIIEHUS U KaKoBa €ro npupoaa?

Jaiite onpesenenue aucrepcuu cBera. B kakoM citydae aucnepcusi OyAeT HOpMajibHOM, B KAKOM -
aHOMAaJIbHOW?

B yewm 3akmtouaercs kiaccuueckoe 000CHOBaHHUE SIBJICHUS IUCIIEPCUM CBETA B BellecTBe?
Cohopmynupyiite 3akoH byrepa

Chopmynupyiite 3axon Kuproda

IToueMy TenaoBOE U3ITYUEHUE SBIISETCS PAHOBECHBIM.

3akonbl Credana-bonpiimana u Buna

B ueMm cytb runoressl [Inanka

VYpasuenue DitHmreitHa 11t potodrddexra

B gem cyTh 3 Pexra Komnrona.
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Pa3nes AtomHas u sanepHas pusnka

Kpurepuu onenku (B 6ayax):

- _30  6amioB BBICTABISETCS CTYIEHTY, €CIH
- 20 0anioB BBICTABISIETCS CTYICHTY, €CITH covuuveenrsennnsenneennneenneenneennss ;
- 15 0anioB BBICTABISIETCS CTYICHTY, €CIH toeuuveenneennneenneennnenneenneennns ;
- 10 0aniaoB BBICTABISIETCS CTYICHTY, €CITH ceuvvtenreenneeenneenneeanneanneannens

CocTaBuTenb HN.0. ®amunus
(monmuce)

« » 20 T.
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npujoxenue 4.4.

KommnuiekT 3aanuii 1Jii KOHTPOJLHON padoThI
M0 TUCIUIUINHE _(pU3nKa
(HauMeHOBaHWE JUCITUTIIHHBI)

Tema Mexanuka
Monyns 1. Pybexnas KoHTposibHast paboTa o MeXaHUKe.
Bapwuanr 1.
1. Koeco BpamaeTcst TOCTOSHHEIM YCKOpeHHeM 3 paj/c’. OIpeieuTh pagnyc Koeca, €Ciy depes
CEKYyH/y I0CJIe Hauaa JABM)KEHHs IT0JIHOE YCKOPEHUE TOUeK Ha 000/€e CTallo paBHbIM 7,5 M/c”.

2. MaxoBHYOK, MOMEHT HHEpIIH J KOTOporo pasen 40 Kr* M2, Hadasl BpalaThCs U3 COCTOSHIS
MTOKOS O] IeHcTBUEM MOoMeHTa ciiibl M=20 H*m. Bpamenue npomomkanocs B Teuenue t=10 c.
OnpenenuTs KUHETUYECKYIO SHEPTHUIO Ey, NpHoOpEeTeHHYI0 MaXOBUYKOM.

3. Ho omHOpOIHBIN CIUTOMIHON IMIUHAPUYECKH Bal paguycoM R=20cM, MOMEHT HHEPLIUU
KoToporo J=0,15 kr*m’, HaMOTaHa JIerkas HUTb, K KOHILYy KOTOPOW IPUKPEIIEH IPy3 MacCon
m=0.5 kr. Jlo Hayana BparieHus 0apabana BbicoTa h rpy3a HaJ MOJIOM cocTaBisuia 2,3 M.
Onpenenuts: 1. Bpems onyckas rpy3 a0 noia; 2. Cuity HaTsokeHUsI HUTH; 3. KHHEeTH4YecKyro
SHEPTUIO Ipy3a MOMEHT yAapa o IOJL.

4, MareMaTH4eCcKHi MasTHUK IIMHOW 40 CM ¥ TOHKHI OJTHOPOIHBIN cTepKeHb 60 CM COBEPIIAIOT
CUHXPOHHBIE MajIble Koie0aHusl BOKPYT TOpU30HTaIbHOM ocu. Haiitu paccrosiHue ot neHTpa
CTEPIKHS /10 3TOM OCH.

5. Touka JBHXKETCS 10 OKPYKHOCTH pagrycoM R=2M cormacro ypasrennio S=At’,rie A=2m/c’. B
KaKOH MOMEHT BpeMeHH t HopMallbHOE YCKOPEHHUE @, TOUKU OyJIeT paBHO TAHTCHIIUAIBHOMY a;?
OnpenenuTh MOJIHOE YCKOPEHUE B ATOT MOMEHT, (S-ITyTh).

Monynb 1. PybexxHas KOHTposbHast paboTa o MEXaHHUKe.
Bapuanr 2.

1. Illap u ciymomHOM UUIAMHAP OJUHAKOBOW MacChl, U3TOTOBJIEHHBIE U3 OJJHOTO U TOTO e
MaTepHaa, KataTcs 0e3 CKOJIbKEHUs C OAMHAKOBON CKOpOCThI0. OTpenennTe, BO CKOIBKO pa3
KMHETUYECKasi HEPIUsl 11apa MEHbIIIe KHHETUUECKON SHEPTUH HUIMHIA.

2. PaccunTaiiTe MOMEHT HHEPLUHU OJHOPOJHOTO JUCKa Maccoi M u paanyca R OTHOCHTENIBHO OCH,
JIeXaIIe B INIOCKOCTH JUCKA U OTCTOSIIIIEH OT €ro IeHTpa Ha pacctosiHue 2R.

3. Touka 1BHXeETCs IO OKPYKHOCTH paanycoM R=2Mm coriacHo ypaBHEHHIO CZAtS, rae A=2m/c%. B
KaKOi MOMEHT BpeMeHH | HOpMallbHOE YCKOPEHHUE a, TOYKH OyJeT paBHO TAHTCHIIMAIBHOMY a;?
OnpenenuTs MOJIHOE YCKOPEHUES B 3TOT MOMEHT. (- 03Ha4YaeT KpUBOJIMHEHHYIO KOOPINHAT,
OTCYUTAHHYIO IO TyT€ OKPYKHOCTH).

4. Haiitu paboty no noasemy rpysa maccoit 100 Kr 1o HaKJIOHHOU TUIOCKOCTH JUIMHHOU 9 M ¢ yriiom
HakJIoHa K ropu3oHTy 30°. Koadunuent tpenus pasen 0,1 , a Bpemst moabeMa -5 MUH.

5. CKOpOCTH Te/a Maccoii M3aBHUCHT OT BPEMEHH 10 3aKOHy U=at’éx+ bt’é,+ ct®é,, rae a.b.c.-
W3BECTHBIE MOCTOSIHHBIE. HaliTh 3aBUCMMOCTh MOIIHOCTH CHJIbI, IEMCTBYIOIIEN HA TEJIO, OT
BpPEMEHH.

Monynb 1. Pybexxnast KOHTposibHAst paboTa 1o MeXaHHUKe.
Bapuanr 3.
1. Koneco aBromamunsl Bpamaercs paHoMepHo. Caenas N=50 nmoiHbIx 060pOTOB, OHO
M3MEHUJIO YacTOTY BpalmieHus ot N1=4 o6/c 10 N,=6 06/c. OnpenenuTs yriaioBoe YCKOPEHUE &
KoJieca.
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2. Ilnardopma B BUJIE CIJIONIHOTO IMCKa BpaliaeTcsi 0e3 TpeHUsl BOKPYT HENOABMXKHOM ocu. Ha
Kparo mI1aTGopMbl CTOUT YEI0BEK, Macca KOTOPOTo B TPU Pa3a MEHbIIE MACChl IUIAT(OPMBI.
Bo ckoibKO pa3 U3MEHUTCS YIiIoBasi CKOPOCTh BPAIICHUS TIAT(POPMBI, €CIIH YeTI0BEK
nepeinaer OJrKe K IEHTPY Ha pacCTOsSHUE, PABHOE MOJIOBUHE paauyca niaardopmbl?

3. 3aBHCHMOCTB IPOMICHHOTO TEJIOM IIYTH 10 OKPYKHOCTH PAIUyCOM =3 M 3a/aeTcs
ypaBHEHHUEM S=At*+ Bt?+Bt (A=0.4 mc?, B=0.1 M/c). OnipeienuTh 11 MOMEHTa BpEMEHHU
t=1c nocne Hayana aBwxenus: 1. HopmaneHoe; 2. TaHreHIIMaIbHOE; 3.110JJHOE YCKOPEHUS.

4. K o60oay 0AHOPOAHOTrO CIUIOMIHOTO Jucka paanycoM R=0,5M mpusoxkeHa nocrosiHHas
kacarenbHas cuna F=100H.IIpu Bpaienuu aucka Ha HEToO AEUCTBYET MOMEHT CHUJI TPEHUS
M p,=2H*M. OnpenenuTs Maccy AUCKA, €CIIM U3BECTHO, YTO €r0 YIII0BOE YCKOPEHHE
TIOCTOSIHHO 1 paBHO 16 pam/c’.

5. AmmuTyna rapMOHHYEcKoro koyiebanus A=5cM, nepuona T=4c. Haiitu ckopocth V
KOJIEOIIOIIEHCS TOYKH B MOMEHT BPEMEHH, KOT/Ia YCKOPEHHE ee PaBHO 2 cm/c’,

Monynb 1. PyOexxHas KOHTposbHast paboTa 10 MEXaHHUKE.

Bapuanr 4

1. C 6amnu BeicoToit h=30 M B rOpU30HTAIBHOM HAIPaBJICHHH OPOLICHO TEJIO C HAYallbHOM
ckopocThio Vo=10 m/c. Onpenenuts: 1. YpaBHeHHE TpaeKTOpUH Tena y=y(X); 2. CKOpocTh
TeJla B MOMEHT IaJIeHUs Ha 3eMITIO.

2. Teno OpornreHO BEPTUKAILHO BBEPX CO CKOPOCTHIO Vo=20Mm/c. [IpenebOperas
COMPOTHBJICHHEM BO3/1yXa, ONPE/CINTh, Ha KaKOil BBICOTE N KHHETHYECKasi SHEPrHs Tena
OyzeT paBHa €0 MOTEHIMAIHLHON SHEPTUH.

3. Haiitu Bo3Bpamaroyto cuiny FB MoMeHT BpeMeHH t=1c u nonHyto sHepruto E
MaTepUaIbHOM TOUKH, COBEpLIAIOIIEH KojaeOaHus 1o 3aKoHy X=Acosot, rae A=8cwM,
®=2I1/3 ¢*. Macca MaTepHaabHOU Toukn M=10r.

4. Awmmnrtyna rapmMoHHuYeckoro konebanus A=5cm, nepuoa T=4c. Haiitu ckopocTs V
KOJIEOIIOMIEHCS TOYKH B MOMEHT BPEMEHH, KOT/Ia YCKOPEHHE e¢ PaBHO 2¢M/c.

5. Inardopma B BHJIE CITIONTHOTO IMCKa BpanaeTcs 0e3 TpeHUs: BOKPYT HEMOIBUIKHOM OCH.
Ha kpato miat¢opMbl CTOUT 4elOBEK, Macca KOTOPOro B 3 paza MEHbIIE MaCChl
1atopmbl. Bo CKOIIBKO pa3 M3MEHHUTCS YTIIOBasi CKOPOCTh BPAIEHHs IIaT()OPMBI, €CITH
YeJIOBEK MepeiaET OMKe K IIEHTPY Ha pacCTOsIHUE, paBHOE MOJIOBUHE pajuyca
m1aTGOopMBI.

PyGexxHast KoHTpoJbHAsA paboTa. TepMoanHaAMHUKa MOJIEKYJIsIpHas (GU3HKA.
Bapuanr 1

1. Tlpu Temmeparype 27°C u nasnennn 10°Ta 0GbeM HaeansHOro Taza 1M°. ITOT Ke ra3 IIPU TOM K€
JIABJICHUH 3aHUMaeT 00beM 2M°. Uemy paBHa TemmiepaTypa rasa.

2. B mporecce n3MEHEHHUs Ta3a ero JaBjieHue 1 00beM ObLIHM CBSA3aHbI COOTHOIIEHHEM P=aV
(a=const). Kakast pabota OblTa coBepIieHa ITPH YMEHbIIIEHHH 00beMa rasa ot Vi 10 Vs .

3. Asot maccoit 200r pacummpsieTcst u3oTepMuuecku npu remmneparype 280K, npuuem o6bem raza
yBenuuuBaeTcs B 2 pa3a. Haiitu 1) uaMeHeHue BHYTpeHHEH SHEPTUH, 2) COBEPILIEHHYIO NPU
pacupeHuy rasa paboTy, 3) KOIU4YecTBO TEIUIOTHI MOITYYeHHOE T'a30M

4. WneanbHbli ra3 pacmmpuics uzobapuyecku oT oobema Vi 10 06beM V; . Kak namMenunmcsy npu
9TOM TEMIIEpaTypa U HTPOIUs rasa.

5. Haiitu 3aBucumocT K03 puiMeHTa TEMIONPOBOIHOCTH OT JABJICHUS MPH CIAEAYIOLIIX
npoiieccax 1) U30TepMHUUECKOM 2) U30XOPUUYECKOM
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PyGexnast koHTposibHAs paboTa Ne2. TepMoanHaMuKa MOJEKYyIsipHast (pu3uka.
Bapuanr 2

1. B 6amone emKkocThI0 2511 Haxoautces Bogopos npu temrneparype 290K. [Tocrne Toro kak yacTth
BOJIOPOJIa U3PACXOI0BANH, JIaBieHNEe B Oaiutone nmoHu3mwioch Ha AP = 0.4 MIla. OnpenenuTsb
Maccy M U3pacxol0BaHHOTO BOJOPOJIA.

2. Kaxkas paboTa coBepiaeTcs Ipu U30TEPMUYECKOM PACIIMPEHUH BOAOPOIa MacCcoi 5T, B3SATOrO
pu temrieparype 290K, ecnu o0beM raza yBennuuBaeTcs B 3 pasa.

3. WneanpHsrii raz coeprm nuki Kapro. Temneparypa HarpeBarens T1 B Tpy pasza BbIIIe
temneparypsl Tp XxonoaunsHuka. HarpeBaTens nepenan ra3y KomuaecTBo TerioTel Q=42 k/[xk.
Kakyro paboty A coBepiui ras.

4. WneanmpHBIN Ta3 pacHIMpPUIICS H30TEpMUYECKH OT o0beMa Vi 10 00beM V7 . Kak namMeHmmcs npu
STOM JIaBJICHUE M SHTPOIUS rasa.

5. Bpraucnuts k03 PUIIMEHT TETTONPOBOAHOCTH TEIHS TPU HOPMAIBHBIX YCIOBHSX.

Tema 3 JekTpoMarsHeTusM. JJIEKTPOCTATHKA
Bapuanrt 1

1. CaunHuOBBIH mmApUK ( p:11,3i3) paguycoMm 0,5 cMm momenieH B ruLepuH ( p:1,26i3).
cm cm

Omnpenenuts 3apsja LIApUKa, €CIU B OJHOPOIHOM 3JIEKTPOCTATUYECKOM I10JI€ LIAPHK OKa3aJics
B3BEIICHHBIM B IJIMIIEpUHE. DJIEKTPOCTATUYECKOE I10JI€ HANpPaBJICHO BEPTHUKAIbHO BBEPX U €r0
HarpaBjieHHOCTb £ = 4 kB/cm

2. JlBa OAMHAKOBBIX KOHJEHCATOpAa COEAMHEHBI MapajuIebHO M 3apshKeHbl A0 HampsbkeHus U,
Ilocnme oOTKIIOUYEHHMS OT MCTOYHMKA TOKA pAcCTOSHUE MEXAy IUIACTUHAMH OJHOIO W3
KOHJICHCATOPOB yMEHbIIUM 3 pa3za. Kak u3aMeHnn0cy mpu 3TOM HanpspKeHUe.

3. Cuna Toka B NMPOBOJAHMKE paBHOMEPHO BozpacTaeT oT 0 10 2A B TeueHue 5 cek. Uemy paBeH
3aps MPOLIEAIINHI Yepe3 MPOBOIHMUK.

4. DnexTpoH Mpoid B INIOCKOM KOHAEHCATOpe MyTh OT OAHOM IUIACTMHBI K APYroil mpuoOperaer
ckopocts V = 10° m/c. Paccrostrne Mesxxny miactunamu d = 5,3 mm. HaifTi pa3HOCTb MOTEHIHAIOB
U MEXAYy IJaCTMHAMH, HAIPSHKEHHOCTh E 3JIEKTpUYecKoro mojs BHYTPU KOHJAEHcaTopa Hu
MIOBEPXHOCTHYIO IUNIOTHOCTH 3apsiia O Ha IUIACTHUHAX.

5. Inomanp miacTUHBI MIIOCKOTO CIOJSHOTO (¢ = 6) KOHJeHcaTropa paBHa 1,1 oM, 3a30p MEXAY
Humu d = 3 MM. Pa3HocTh moTeHIManoB Mexay ooknankamu 1014 B. Kakast sHeprust BELICIUTHCS
IIpH paspse KOHJAEHcaTopa.

Bapuanr 2.

1. Mexnay IJIOCKMMH TOPU3OHTAIBHBIMU TUIACTUHAMHU KOHACHCATOpA, 3apSHKCHHBIMU PaBHOMEPHO
oMellleHa IMBUTMHKA MacCoH 10" r 3apsAIOM 4,8"‘10'19 kr. KakoBa mJIOTHOCTb 3apsiiOB IUIACTHH,
€CJIM TBUTHHKA HAXOJUTCS B PABHOBECHH.

2. Cuna Toka B MPOBOAHKKE ¢ comportuBieHueM I = 100 Om paBHOMepHO HapactaeT oT Jo = Olj do
Jmax = 10A B Teuenue Bpemenu v = 30 c. OnpeaenuTs KOIMYECTBO TEIUIOTH Q, BBIAETUBIIIEECS 32
3TO BpeMs B IIPOBOJTHUKE.

3. N 3apsokeHHBIX Kamenb ¢ MOTEHIHAIOM (o CIMBAIOT B OJHY C MOTEHIUAIOM ¢. OTHOIIEHUE

norermuanos -2 = N . Yemy paBHo x.
Do
4. DIEeKTpOH BIIETA€T B IUJIOCKUUA TOPU3OHTAIBHO PACIOJIOKEHHBIN KOHJEHCATOp MapajuielIbHO
IJIACTUHAM CO CKOPOCTBIO 9-10° Mm/c. PasHOCTb IOTCHLHAIOB Mexay miactuHamu 100B,
paccrositHue Mexay miuactuHamMu | cm. Haiiaure mnonHoe, HOpManbHOE M TaHTE€HIUAIBLHOE
yckopeHnue snektpona yepe3 10HC nocre Hayana ero ABMKEHHUS B KOHIEHCATOPE.
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[Tnockuii KoHAeHcAaTOp C Tapa@UHOBBIM TUAICKTPUKOM (£ = 2) 3apsbkeH 0 PasHOCTH
noreHuanoB 150 B. HanpsskeHHOCTh MoJisi B HEM 6-10° B/m. IInmomane mimactur 6 cM. Uemy
paBHa EMKOCTh KOHJIEHCATOpa.

Bapuanr 3.

Tpu onuHAKOBBIX TOYEUHBIX 3apsga  (1=0>=Q3=9HV pacmonoxxeHsl B  BepIIMHAX
PaBHOCTOPOHHET0 TpeyrojbHUKa. Kakoil TodeuHbld 3apsa (o HY)KHO IIOMECTHTh B IIEHTPE
TPEYTONbHHKA, YTOOBI CHCTEMA HAXOIUJIACh B PABHOBECHH.

Hcrounuk nutanus ObUT 3aMKHYT CHadasa Ha COMPOTHUBICHHE R, a 3aTem Ha comportuBieHue 5 R.
Ecimu B 000WX Ciiy4asix Ha CONPOTHUBICHUE BBIACIUTCS OJMHAKOBASs MOIIHOCTH, TO Y€MYy PaBHO
BHYTPEHHEE CONPOTHUBJICHHE I.

K HeszapspkeHHOMY KOHAEHcCaTOpy eMKocThbio C  mocCieqoBaTeNbHO MPHUCOCIUHEH BTOPOU
KOHJICHCATOP TaKOU K€ €MKOCTH ¢ 3apsiioM (J . Uemy paBHa HEprusi 2IEKTPUUECKOTO MOJIS TAKOU
CHCTEMBI.

DIEKTPOH BJETEN B IJIOCKUH KOHJIEHCATOp, HAXOSICh HAa OJIMHAKOBOM PACCTOSHUHU OT KaXKIOH
IJITACTUHBI U UMEs CKOPOCTh v=10" m/c HaIlpaBJIECHHYIO TMapajuiebHO TIacTUHAM. Paccrosinue
MEXIy IUIaCTUHaMU paBHO 2 cM, JinuHa kaxaod 10 cM. Kakyro HauMeHBIIYI0 pa3HOCTh
MTOTCHIIMAJIOB HY)KHO MPWJIOKUTH K IJIACTHHAM, YTOOBI 3JIEKTPOH HE BBUICTEN M3 KOHJEHcaTopa?
m=9,1-10"%'kr, e=1,6-10"°Ku.

Onspez[enmb HANPSOKEHHOCTD JIEKTPUYECKOTO MO B AIIOMHHHEBOM MTPOBOAHUKE 00BeMoM V=10
CM°, €ClId TPHU MPOXOXKJICHUH 0 HEMY MOCTOSHHOTO TOKa 3a Bpemsl t = 5 MUHYT BBIAEISIIOCH
KoruecTBO TerioThl Q = 2,3 x/[x. YaensHOe cCONpOTUBICHHUE ATIOMUHUS p = 2,6 108 Om-m.

Bapuanr 4.

JIBa MaJICHBKUX 3apsDKCHHBIX MIAPHKA, OJUHAKOBBIE 110 pa3MepPy, MPUTATUBAIOTCS IPYT K IPYTy C
HeKkoTopoii cumnoi. [Tocne Toro kak mapuky ObUTH MPUBEIEHBI B COMPUKOCHOBEHHUE U Pa3IBUHYTHI
Ha pacCcTOsTHUE B N pa3 OoJIbIe YeM Mpexk/ie, CHUila B3aUMOICUCTBUS MEXIY HUMH YMEHbBIIIUIIACH B
m pa3. KakoB ObL1 3apsij mepBOro mapuka 10 COMPUKOCHOBEHHS, €CITH BTOPOU HIAPUK UMET 3apsij
q.
Paccrosinue | mexny 3apsaamu Q== 3HKn nunons paBHo 12 cM. HalWTH MOTEHIMAN ¢ OIS
CO3JJaHHOTO JMIOJIEM B TOUKE yJaJI€HHON Ha =6 cM KaK OT MEePBOro TaK M OT BTOPOTO 3apsijia.
AKKyMyISITOp ¢ BHyTpeHHUM comnpotuBieHuem r=0,10M npu cune toka ;=4 A oTmaer BO
BHEIIIHIOIO 11eTh MOIIHOCTh P1 = 8 Br. Ilpu cune Toka J, = 6 A OH OTJaeT BO BHEIIHIOK IIEThH
MOIIIHOCTh PaBHYIO. ..

IIeKTPOH BJIETEN B IUIOCKHMH KOHIEHCATOp, WMMesi cKopoctTh V=10" m/C HampaBieHHYIO
napajuielbHO ITUTacTUHAM. B MOMEHT BbUIeTa W3 KOHJEHCATOpa HAMpaBlIEHHE CKOPOCTH
COCTABJISUIO YTOJM O =35% ¢ NepBOHAYAIbHBIM HarnpasiieHneM. ONpeenuTh pa3HOCTh TOTCHIINAIOB
U Mexy riacTHHaMH, eciii JuinHa TuiacTuH | paBHa 10 cM 1 paccTosinue d MeXIy HUMH paBHA 2
CM.

B mMenHOM mpoBOgHUKE IIMHON 2 M | TUIOMIA/IbIO TIoTIepedHoro, pasHoi 0,4 MM, HJIET TOK. [Ipu
ATOM €XECEKYH/IHO BBIJIENAETCS KOIMYECTBO TEeraoThl, paBHOE 0,35/[xk. CKOJBKO 3JIEKTPOHOB
MPOXOJUT 3a lc yepe3 monepedyHoe cedeHue 3Toro npoojgHuka (p =17 108 OmM, e=1,6-10"

1
9KJI).
Bapnanr 5.
Mexay IUIOCKUMHM TOPH30HTAJIBHBIMU IUIACTMHAMHU KOHJEHCATOpa, 3apsHKEHHBIMH PaBHOMEPHO

. 1015 -19
noMenieHa neutmHka Maccoi 1077kr 3apsaom 4,8*10° kr. KakoBa minoTHOCTh 3apsA0B MJIACTHH,
€CJIY MBbUINHKA HAXOJUTCS B PABHOBECHU.
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Konnencarop snexrpoemkoctbio C1 = 0,2 @ 6bU1 3apshKeH 10 pasHOcTH noTeHuuanoB U;=320 B.
[Tocrme TOro kKak €ro COeIWHWJIM MapajljieIbHO CO BTOPBIM KOHIEHCATOPOM, 3aps>KEHHBIM 0
pazHoctu noreHuuanoB U; = 450, nanpsbkenue B Hem u3aMmenwiock 1o 400 B. onpenenuts
eMKocTh Cy BTOPOTO KOHAEHCATOPA.

Cuiia Toka B pe3ucTope JIMHEHHO Bo3pacTaet 3a 4 ¢ ot 0 10 8A B Teuenue S5 cek. ConpoTUBIICHHE
pesucropa 10 OM. OnpenenuTs KOJIUYECTBO TEIJIOTHI BBIACIHUBIIEECS B PE3UCTOPE 3a MEpBbIC 3
CEK.

3anryHTOBaHHBIN aMriepMeTp u3MmepsieT Tok cuiior a0 10 A. Kakyro HamboibInyto CHIIy TOKa
MOJKET U3MEPHUTD ATOT aMIepMeTp 0e3 HIyHTa, €clii conpoTuBieHue nrynTa pasuo 0,005 Owm.
OOxmanku IJIOCKOro KOHAEHcaTopa momenieHsl B kepocuH (¢ =2). Kakyio pabory Hano
COBEPIIUTH, YTOOBI pa3ABUHYTh OOKJIAIKN KOHIEHCATOpa Ha paccTosiHue OoT 2 10 11 oM, ecriu oHn
3apspkeHbl 10 HampsbkeHuss 600 B m oTkimoueHbl OoT mcTo4HMKA. [lmomanp kaxmaon oOKIaaKu
628cM”,

Tema 4. JnekTpomarderu3sMm. MaraurHoe moJie

Bapuant 1
Uemy paBHa UHIYKTUBHOCTb COJIEHOMIa C YMCIIOM BUTKOB 120, B KOTOpOM IIpH cuiie Toka 8§ A B
OJIHOM BUTKE CO31aeTCs MarHUTHBIN IIOTOK 2’ 10°86.2
DiekTpon, mMeommi ckopocts V=810° Mm/c, Bieraer B OXHOPOJHOE MArHHTHOE IIOIE C
UHIYKIHEH B=3.14'10 nox yriaom o =30° k ee Hanpasiaenuto. OnpenenuTs paauyc R u miar
BHHTOBOIT EnK h 110 KOTOpOIT ABIDKETCs mekTpor. M=9.110™" kr, q =1,610™"° K.
OpHocnoNHBIN coneHou 6e3 cepaeyHUKOB UIMHON 20 cM U quameTpoMm 4 CM UMeEeT IUIOTHYIO
HaMOTKY MeJIHbIM IpoBojaoM auamerpom 0,1 mm. 3a 0,1 cuna Toka yObIBaeT B HEM PaBHOMEPHO
yobiBaeT ¢ 0,5 A o 0. Onpenenuts I/]C caMOMHIIYKIIUU B COJICHOUIE.
Haiitn oTHOIIEHHE YHEPTUU MArHUTHOTO TOJISI HACATFHOTO KOJIEOATEIBHOTO KOHTYPa K YHEPTUU
ero 3JIeKTPUYECKOT0 MO IIsi MOMEHTa BpeMeHu T1/8.
YeMy paBHa HOUPKYISNHS BEKTOpAa HANPSDKEHHOCTH MAarHUTHOTO TIOJISL BAOJB MPOU3BOJIEHOTO
KoHTypa L, o6xBareiBatomiero toku 11=10A, [,=15A, Tekyiue B OJHOM HaNpaBICHUHU, U TOK
[3=5A, Texyiuii B IpOTHUBOIOJIOAKHOM HAIIPABJICHUU?
Bapuanr 2.

Conenona quHOM 50 M U IJIONIAIbIO TIOTIEPEYHOTO CEYCHUS 2 cM? uMeeT UHIYKTUBHOCTH 0,2 T'H

I1pH KaKOM TOKe 0GBEMHAst IIIOTHOCTH SHEPIHH BHYTPH coleHomaa paBHa 1mJli/m>?
B onHoposnHoM MarHuTHOM mnone ¢ uHAaykuued B=0,4Tn. B muiockocTu mneprneHAuKyIspHON
JIMHUSM MHAYKIWH 0715, BpalaeTcs crepkeHb AauHoi =10 cM. Och BpaleHus IpOXOAUT Yepes3
OJIMH M3 KOHIOB cTepkHsA. Ompenenuts pa3HOcTh NoTeHuuanoB U Ha KOHIAX CTEpXHS MpuU
4acTOTE BpAILCHUS n=16¢™.
DJNEeKTPOH JBMKETCS B MATHUTHOM TIOJIE€ ¢ MHAYKIMer 2 Thn. 1Mo BUHTOBOW JIMHUHU PAIyCcoM 2
cM 1 maroM 5 cM. C Kakoil CKOPOCTBIO BIJIETEN DJIEKTPOH B MAarHUTHOE MoJe? q=1,610"Kn
,m=9,110"°" Kr.?
Hanpsokenne Ha oOKiIagkax KOHJIEHcAaTOpa B KOJEOAaTeNbHOM KOHTYpEe M3MEHSETCS IO 3aKOHY
U=10 cos10*. EmkocTs koHzmercaropa 10® YemMy paBHAa HHAYKTUBHOCTH KOHTYypa?
Llenb cocTouT M3 KaTymku UHAYKTUBHOCTBIO L=1I'H u comportuBnenus 10 om. Mcrounuk Toka
MOKHO OTKJIIOYMTb, HE pa3phiBas 1ienu. YeMy paBHO BpeMs 1 110 UCTEUEHUH KOTOPOTO, CHJIa TOKa
ymenbmutcs 10 0,001 nepBoHavanbHOro 3HaUEHUSA?

Bapuanr 3.
[IpoTon (mp=1,67‘10'27 Kr , q:1,67‘10'19 Kn ) #Buxercs B MarHUTHOM M0OJI€ HAMPS)KEHHOCTHIO
10°*™ 10 OKPYXHOCTH paguycoM 2 ¢ M. Uemy paBHAa KHHETHYECKast SHEPIHs IPOTOHA?
[Ipsimoit mpoBoa mumHOM L= 40 CM aBMXETCS B OJJHOPOAHOM MAarHUTHOM IIOJIE CO CKOPOCTBIO V=5
M/c. [lepneHaUKyYISIpHO JIMHUAM HHIYKIMU. Pa3HOCTh MOTEHLMAIOB MEXKIY KOHLIAMHU MPOBOAA
paBHa U=0,6B. Yemy paBHa unaykuus B marautHoro nosus?
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2.

KonebarenbHblil KOHTYp UHAYKTHBHOCTBIO 0,5 MrH pe3oHupyer Ha AmuHy BOJHBI 300 M. Uemy
paBHa EMKOCTh KOHTYpa?

B cpenneii yacTu JUIMHHOTO COJIEHOM]IA HAXOJUTCS OTPE30K IIPOBOAHMKA, CHJIa TOKA B KOTOpoM 4
A u anunHa 2 cM. [IpoBoaHUK pacnosiokeH NMEepreHIUKYIIpHO OcH coleHouaa. Ha aToT oTrpe3ok
MIPOBOJIHUKA JEHCTBYET CUja 10°H. Ornpenenutb CUTy TOKa B OOMOTKE COJICHOUIA TP YCIIOBUH,
4yTO Ha 1 cM IIuHBI coneHou 1a TpuxoauTcs 10 BUTKOB U CEpJIEYHUK OTCYTCTBYET.

[Inockass mpsimoyronpHas karymka u3 200 BUTKOB co cropoHamu 10 u 5 cM Haxoautcs B
OJIHOPOJTHOM MarHuTHOM Tone ¢ uHaykmuen 0,05 Cuna toka B Katymke 2 A. YUemy paBeH
MaKCHMaJIbHbIH BpalllalolMii MOMEHT, I€HCTBYIOIIMM B 3TOM I10JI€ HA KaTyIIKY?

Bapuanr 4.
UeMy paHa MHAYKTUBHOCTH COJIEHOMJA C YUCIOM BHUTKOB 120, B KOTOpOM MHpH Cuje TOKa 8A
C03JaeTCSI MAarHUTHBIN ITIOTOK 2102 B6.?
Ha conenonn amuHoii [=20cM 1 muiomasko monepedsoro cedenns S=30 CM” HaET POBOIOYHBIIL
BUTOK. OOMOTKa coneHouaa umeer 320 BUTKOB U 1o Hemy uaeT Tok 1=3A. Kakas cpemnsis D/1C
WHIYLIUPYETCs B HAJIETOM Ha COJICHOU]IE BUTKE, KOTJa TOK B COJICHOM/I€ BBIKJIFOUACTCS B TCUCHUE
BpemeHH t=1mic.?
KonebaTenbHbIit KOHTYp, COCTOSIIIMNA W3 BO3AYUIHOTO KOHJAEHCATOpa C JBYMs IUIACTUHAMU
mromageo S=100 CM? Kakias M KaTYUIKH HHAYKTHBHOCTBIO L=IMK , pe3OHHpYeT Ha BOJHY
mmuHoi A = 100 M. Onpenenutsb paccrosiaue d MEXy IIIACTUHAMYU KOHICHCATOPA.
MaruutHoe mosie HampsHKeHHOCThI0 H=8KA/M U 3nekTpuueckoe moje HampsbKeHHOCThro E=8
kKB/M HampaBieHbl OAMHAKOBO. DJIEKTPOH BJIETACT B AJIEKTPOMArHUTHOE IIOJIE CO CKOPOCTHIO
V=10m/c. OmpeneanTs HOPMAIbHOE d,, TAHICHIHATBHOE a; H IOJHOE YCKOPEHHE JIICKTPOHa,
€CJIM CKOPOCTBh 3JIEKTPOHA MapajuiesibHa HAPABICHUIO 3JIEKTPUUYECKOTO OIS (me:9,1'10"31Kr. ,
q=1,610"° Kx.).
Kongencaropy emkocteio 0,4 Mx¢ cooOmaroT 3apsan 10 MKKI, 1OC/Ie Yero OH 3aMbIKaeTcs Ha
KaTyIIKy ¢ MHAYKTUBHOCTBIO 1 MI'H. UeMy paBHa MakcuMaibHas cujla TOKA B KaTyIlKe?

Bapuanr 5.

JlBa mpsIMONIMHENHBIX OECKOHEUHO JJIMHHBIX IPOBOJHHKA pPACIOJIOKEHBl MapayieIbHO Ha
paccrosituuu 5 cm npyr ot apyra. [lo mpoBoguukam TekyT Toku 11=1,=5A B mpOTHUBOIOIOKHBIX
HanpasiieHUsAX. UeMy paBHa HaIpsDKEHHOCTb MArHUTHOTO IOJII B TOYKE HAXOMALIEHCS Ha
paccTosiHun

3 ¢M OT OZTHOTO U 4 CM OT IpYroro NpoBOJHUKA?
Iporon, uMerormmit ckopoets 10° m/c  (M=1,67 “10?'Kr q=1,610"Kux ) BiETaeT B
OJTHOPOJIHBIE, CKpEIIeHHbIE MO MPSAMBIM yriioM MarHuTHoe (B=50 Tn ) u snexTpuyeckue moss.
IIpoTOH ABMXKETCA B CKPELICHHBIX NOJAX NpAMOIMHENHHO. YUemy paBHa HaIpsIKEHHOCThb
IIEKTPUYECKOTO MoJIA?
NHIyKTUBHOCTH COJIEHOMAA NIPH JUIMHE | M M IJIOIIaau nornepeyHoro cedenus 20 cm? paBHa 0,4
MlH . Omnpenenuts CHIIy TOKa B COJIGHOWJE NMPH KOTOPOH O0OBEMHas IMIIOTHOCTh SHEPTUU
MarHuTHOTO TOJII BHYTPH cojieHouaa pasHa 0,1 21>1</M3.
KonebarenbHblif KOHTYp COCTOMT U3 KOHJAeHcaropa eMkocThio 0,2 Mk® u KaTymku
uHAykTuBHOCTH 5.07 T'H. Ilpm kakom morapudmuyeckoM JeKpeMEHTE 3aTyXaHus pPa3HOCTh
MOTEHIIMAJIOB Ha 0OKJIaZKaxX KOHJIeHcaTopa 3a Bpems I=5Mc ymeHbInaercs B 3 pasa.
B ogHOpOAHOM MarHUTHOM mose, HHAYKIus kotoporo 0,1 T, paBHOMepHO Bpamaercs KaTyllka,
cocroamass u3 100 BUTKOB mNpoBosIOKM. YacToTa BpalieHuss Karymku 5 o0/c., Iuiomaib
MIONEPEYHOI0 CEYEHUS

Tema 5. OnTuka

Monyns 1. Ontuka. PyGexxnast KOHTpoJibHAs paboTa.
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Bapuanr 1
B onbite FOHra paccrosaue Mexay meiasiMa 1MM , paccTosiHHUE OT 1iesnien 10 skpana 3m. [llupuna
UHTEepPEPEHIIMOHHBIX MTOJI0C Ha SKpane 1.5 MM. YeMy paBHA JJIMHA BOJHBI HCITyCKaeMON
HMCTOYHUKOM CBETA.
Me:x 1y TOUeUHBIM HCTOYHUKOM CBETA C AJIMHOM BOIHBI 0.5 MKM M 3KpaHOM ITOMECTHIIN
nuadparmy ¢ KpyriibIM OTBepcTHeM paauyca 1MM. PaccTosnus oT nuadparMel 10 HCTOUHUKA U
9KpaHa paBHbI COOTBETCTBEHHO 1 M 1 2M. Kak M3MEHUTCS HHTEHCUBHOCTB B TOUKE, JISKAIEH
MIPOTHUB LIEHTPa OTBEPCTHs, eciu auadparmy yopars.
Ha crexnsiHHyto muiactuHKy (N=1.5) nagaer eCTeCTBEHHBIHN CBET, IPUYEM OTPAKEHHBII OT
IIJJACTUHBI JIyd MAaKCUMaJIbHO MOJISAPU30BaH. YeMy paBeH yroyl MeK1y MaJaroliiM U OTPaKECHHBIM
JIy4OM.
Ecnu sHepreTrueckas cBETUMOCTh aOCOTIOTHO YyepHOTro Tena 10 kBr/M? TO yemy OyJIeT paBHa
JUIMHA BOJIHBI, COOTBETCTBYIOIAs MAKCUMYMY CIIEKTPaIbHOU INIOTHOCOMU.
@OTOH ¢ 4acTOTON V Majaer oA yIjioM 0 Ha 3epKajibHYIO TOBEPXHOCTh. Kakoil umnyinbc
MIOJIYYHUT 3TA MOBEPXHOCTD MIPU OTPAXKEHUH OT Hee (POTOHA.

Monyns 1. Ontuka. PyOexnas koHTpoibHas padorTa.
Bapuanr 2

Cset nnuHoi BosiHbl 600HM TTagaeT HOPMAIBHO HA MJIACTUHKY (N1=1.5), Ha KOTOPYIO HaHECEH
cioi sxuakocTH (N= 1.6) Tommuuoi 1MkM. YeMy paBHa pa3HOCTh XOJa OTPAKEHHBIX
UHTEPPEPUPYIOMINX JTydeH.

Ha menp mmpunoit 0.1MM nmagaetT HOpMaJIbHO MOHOXPOMATHUUECKHM CBET C JUIMHOM BOJIHBI 0.5
MkM. [IIupuHa neHTpanbHOro 1udpakiMOHHOTO0 MaKCUMyMa cocTaBiigeT 1cM. Uemy paBHO
paccTostHUE OT LIEIH 10 HKpaHa.

[Ipu mpoxoxaeHuun yepes JBa Moaspru3aTopa MHTEHCHBHOCTh €CTECTBEHHOTO CBETA
yMeHbIIaeTcs B 8 pa3. Uemy paBeH yroi Mexy IIIOCKOCTSAMH MPONYCKaHUs MOISPU3aTOPOB.
Tepmocrar notpebisier ot cetu MomHocTh S00BT. TemnepaTypa ero BHyTpeHHEH MOBEPXHOCTH,
onpeereHHas o0 U3IYyYEHHUIO0 U3 KPYIJIOro OTBepcTus quamerpom ScM, paBHa 700K. Kakas
4acTh MOTPEOIISIEMON MOIITHOCTH PacCEUBACTCSI BHEITHEH TOBEPXHOCTHIO TEPMOCTATA.

Kpacnas rpanuma poroaddexra y pybunus coorBercTByeT AnuHe BoaHbl 0.8 MkM. UeMy paBHa
MaKCUMaJIbHasl KHHETHYECKasi YHEPTHUS SJICKTPOHOB, BBIPHIBAEMBIX C TIOBEPXHOCTU PYOUAUS TIPH
OCBEIICHHH CBETOM JIJIMHOHN BOJIHBI 0.4MKM.

Monynsb 1. Ontuka. PyOexHas KoHTpoJsibHas padoTa.
Bapnanr 3

Konpria HeroTOHa HaOMIOAAIOTCS B OTPaXEHHOM CBeTe ¢ JumMHOW BOmHBI 480HM. Pammyc
KPUBH3HBI JTUH3bI 1M, ITOKa3aTenb MPEeOMIIEHUS CTeKJIa JUH3bI 1.5. Mexay IuH300 1 MIIacCTUHON
C MokazarejneM mpesomieHus 1.8 HalnuTa KUAKOCTH C IOKasaTenem mnpenomiieHus 1.6. Uemy
paBeH paguyc 4YeTBEPTOrO CBETIIOTO KOJIbIIA.

Ha mudpaknmonnyro pemetrky ¢ nepuogom 0.01MM HOpMaIbHO TaJaeT CBET C JUTMHOW BOJIHBI
550uM. 3a pemeTkoi pacnojoXkeHa JHH3a ¢ (POKYCHBIM pacCcTOSHHEM paBHbIM 1M. Ompenenutsb
paccTosiHuEe MEXy MAKCUMYMOM TPETHET0 MOPSAKA U LIEHTPAIbHBIM MAKCUMYMOM.

Ha myTu yacTMYHO MOJISIpPU30BaHHOTO CBETA, CTENEHb Mojspu3anuu kortoporo 0.6 , mocraBuIu
aHaJIM3aTop, TaK YTO MHTEHCHUBHOCTh CBETA MPOMIENIIEr0 Yepe3 Hero, craja MakcuMaibHOU. Bo
CKOJIBKO pa3 YMEHBIIUTCSI HMHTEHCUBHOCTb CBETA, €CIIM IUIOCKOCTh MPOIYCKAHUS aHalIu3aTopa
MOBEPHYTh HA YIoJI 30°
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4. 3a xakoe Bpems aOCOJIOTHO YEPHOE TENO C MOBEPXHOCThIO S TemmoeMKocThio C, oXJaguTcs
BCJIEJICTBHE TEIJIOBOTO M3JIyueHHsI OT Temnepatypsl T1 1o TeMnepatypsl To.

5. Cepebpsinas muactuHka (Ag,x=4.79B) OCBellaeTCa CBETOM ¢ JJMHOM BoJHBI 180HM. Onpenenutsb
MaKCUMAaJIbHBI HMMITYJIbC, II€pEelaBacéMblii IMOBEPXHOCTH IUIACTUHBI IpPHU BBUIETE KaXKAO0TO
JJIEKTPOHA.

Monyns 1. Ontuka. Pybexnas koHTpoabHas padora.

Bapuant 4

1. MoHoxpomaTuyeckuii CBET IaJaeT HOPMAJIbHO Ha MOBEPXHOCTh BO3/AYIIHOIO KJIMHA, MPHYEM
paccrosiHue Mexay uHTepdepeHunoHHbIMU nosiocaMu 0.4mM. OnpenenuTh pacCTOSHUE MEXIY
I10JI0OCAMHU, €CJIN KJIMH 3all0JIHUTh KUJIKOCTBIO C IOKa3zaTeneM Ipeiaomienus 1.33

2. Tlpu momoumwm nudpakuuoHHON pemeTku ¢ nepuogoM 0.02MM mosydeHo nepoe AudpakuoHHoe
n300pakeHNe Ha pacCTOSIHMM 3.6CM OT LIEHTPAJIbHOIO MAaKCUMyMa M Ha paccTosHuu 1.8m ot
pewietku. HaliT 1uiMHY BOJIHBI CBETA.

3. B uacTMYHO-NOJSPU30BAaHHOM CBETE€ aMIUIUTYJa CBETOBOIO BEKTOPa, COOTBETCTBYIOIIAS
MaKCUMaJIbHOW WHTEHCHBHOCTM CBEeTa, B 2 pas3a OoJbllle aMIUIMTY[AbI, COOTBETCTBYIOIIEH
MUHUMaJIbHON MHTEHCUBHOCTU. OIpeesiuTh CTENeHb MOJSpU3alui CBETa.

4. AOcomoTHO uepHoe Teno umeer temmeparypy 2900 K. B pesynbpraTe ocThIBaHHS Tena AJMHA
BOJIHBl, Ha KOTOPYIO MPHUXOAUTCS MAKCUMYyM CIEKTPAJIbHOM IUIOTHOCTU H3JIydaTelIbHOU
CTIOCOOHOCTH , U3MEHIIIACh Ha 9 MKM. Bo CKOJIBKO pa3 M3MEHMIaCh YHEPTeTHUECKasi CBETUMOCTD
tena. [locrosiunas Buna b=2.9 10° M K

5. Ilpu ocBemeHUH METAUIMYECKON IUIACTUHKM M3JIY4eHHEM C JJIuHOM BoJHBI 360 HM
3afepxuBaromuii norenuuan 1.47 B. Onpenenuts kpacHyto rpanuny ¢oro3ddexra amas storo
MeTala.

AToMmHas U saepHas pusnka

PyGexnas koHTposibHasA paboTa ATOMHas U sifepHas pu3MKa
Bapuanr 1

1. Kakyro MHUHMMaJbHYIO 3HEPIHI0 HaJI0 COOOUIUTH HE BO30YKIEHHOMY aToMy BOJOPOJA,
YTOOBI B CHIEKTPE MOSBUIACH TOJIBKO OJIHA JIMHUA cepuu banbmepa.

2. Tlporon Bieraer B MarHuTHoe mone ¢ uHAyknued 0.1Tn nepneHIuKyIspHO CHIIOBBIM
JIMHUAM M OIIUCBIBAET OKPYKHOCTB paguycoM | mm. Uemy paBHa juymHa BonHbI Jle-bpoiins
IIPOTOHA.

3. CocTosiHMEe HEHTpOHAa B OJHOMEPHOM NOTEHIMAIbHON sMe ¢ OECKOHEYHO BBICOKMMHU
CTEHKaMH OTNHchIBaeTcsa ypaBHeHueM i (X) =10°sin1.5e10" zx(m). Uemy paBHa mmpuna

MOTEHIIUAJIBHON MBI (HM)
4. Vcnonb3ys BEKTOPHYIO MOJENb aTOMa, ONPENENUTh HAMMEHbBIIUN yroi «, KOTOPBII
MOKeT 00pa30BaTh BEKTOP OPOUTAILHOTO MOMEHTA 3JIEKTPOHA B aTOME C HAIPaBICHUEM
BHEIITHET0 MArHUTHOTO MOJIsl. DJICKTPOH B aTOME HAXOIUTCS B O COCTOSIHUM.
2. KIIJ] aromHoii sanexkrpoctaniuu MoutHocThio S000kBT — 17%.11pu nenenun ogHoro siapa ypana
U Bbimensercss sHeprusi pasHas 200M»sp. Kakoe KOJMYECTBO ypaHa pacXoiyeT aTOMHas

ANEKTPOCTAHIINS 32 CYTKH (T).

PyOexHas koHTposibHAs paboTa. ATOMHas U siiepHas pu3nKa
Bapuanr 2
1. ®oron c sHeprueit 13.6 3B BHIOMBAET 3JEKTPOH M3 MOKOSIIETOCS aToMa BOJIOPOJA,
HaXOJIIET0Csl B OCHOBHOM COCTOSIHMM. UYeMy paBHa KMHETHUYECKash SHEPrus 3JIEKTPOHa
BJIAJIH OT szIpa.
2. Yemy paBHa quHa BoJHBI Jle-Bpoilig 3/MeKTpOHOB, MpH COYAAPEHUH C KOTOPHIMU B
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CIIEKTPE aTOMa BOAOPO/Ia MOSBIIMCH BCE JIMHUU BCEX CEPHIA.
3. CocrossHe MHKPOYACTHI[BI MacChbl M , IBIKYIICHCS B OJHOMEPHON OECKOHEYHOM
rIyOOKON MOTEHIMANBLHOM sIMe, OMUCHIBA€TCA BOJIHOBOM (yHKIued w(X) =sin(4zx) .

[To kaxoii popmyre onpenensiercs YHEPrus 3TON YaCTHUIIBL.
4. KakumMM KBaHTOBBIMM YHCJIAMHU XapaKTepU3YIOTCS 2 BJIEKTpOHA , HAXOIAIIUMecs B
COCTOSIHHH 2S.

5. Uzoton ypana ;U Maccoit M ucmyckaeT B cekynay AN o-gactun . Uemy paBeH
TIEPHOJI ITONYPACIIa/a.

Kpurepun oueHuBanmsi:

[TonroroBneHHbli ¥ OG(OPMIICHHBIH B COOTBETCTBUM C TpeOOBAaHMSIMH KOHTPOJbHAs paboTa
OLIEHUBAETCS TI0 CIICAYIOIINM KPUTEPHSIM:

- JIOCTIDKCHHE T[IOCTaBJICHHOW L€ U 3aJad uccieqoBaHus (HOBM3HA U aKTYaJlbHOCTh
MOCTABJICHHBIX B KOHTPOJBHOU paboTe mpoliieM, MpaBMIIBHOCTE (POPMYITUPOBAHMS L€, OMPEICTICHHS
3aJla4 UCCieI0BaHus, MPAaBUILHOCTh BEIOOpA METOIOB PEICHHUS 3a/1a4 U pealli3alliy eI, COOTBETCTBHE
BBIBOJIOB PEUIaEMbIM 33]1auaM, MOCTABJICHHON LeH, YOS TUTETbHOCTh BHIBOJIOB);

- YpOBEHb IPYIUPOBAHHOCTH aBTOPA MO M3yYCHHOU TeMe (3HaHHE aBTOPOM COCTOSHHUS HM3ydaeMoit
npoOJeMaTUKK, I[MTUPOBAHME HWCTOYHHUKOB, CTENEHb HCIOJB30BaHUS B paboTe pe3ysbTaToB
HCCJICIOBAHMM ),

- JIMYHBIC 3aCIYTHM aBTOPAa KOHTPOJBHOH pabOThl (HOBBIC 3HAHMS, KOTOPBIC MOTYyYEHBI TTOMHMO
o0pa3oBaTenpHON MpOrpamMMbl, HOBH3HA MaTepuaia M PacCMOTPEHHOW MpoOieMbl, HAyYHOE 3HAuUCHUE
HCCIIEAYyEMOr0 BOIIPOCa);

- KyJbTypa NMHCbMEHHOTO U3JIOKEHHUS MaTepuana (JIOTMYHOCTh MOJadyd MaTepuaina, rpaMOTHOCTh
aBTOpA)

- KyJabTypa oGOpMIEHUS MaTepuaioB paldoThl (COOTBETCTBHE pPabOTHI BCEM CTaHIAPTHBIM
TpeOOBaHUSAM);

- 3HAHUS ¥ YMEHUS Ha ypOBHE TPeOOBaHUI CTaHAApTa JaHHOMN AUCUUIUIMHBL: 3HaHUE (DaKTHUECKOTO
Marepuaia, yCBOeHHE OOIIUX TOHITHI U HIEH;

- CcTereHb OOOCHOBAaHHOCTH apryMEHTOB W 0000IIeHHN (MOJHOTA, TIIyOMHA, BCECTOPOHHOCTH
PaCKpPBITUSL TEMbI, KOPPEKTHOCTh apTYMEHTAIMNA U CHCTEMBI JIOKA3aTeIbCTB, XapaKTep U JOCTOBEPHOCTH
MIPUMEPOB, WILTIOCTPATUBHOTO MaTepuana, Haluyie 3HaHUH WHTErPUPOBAHHOTO XapaKTepa, ClIOCOOHOCTh
K 0000111eHN10);

- KauecTBO M IIEHHOCTh TIOJYYEHHBIX pE3yJIbTaTOB (CTEMEHb 3aBEPIIEHHOCTH pedepaTHBHOTO
WCCJIETOBAHMSI, CIIOPHOCTh MU OJJHO3HAYHOCTH BBHIBOJIOB);

- ACTIOJIb30BAHUE JIUTEPATYPHBIX HCTOYHHUKOB.

[Tpy TONMOXKUTENHHOM 3aKIIOYEHHH padoTa OMyCKaeTCs K 3allluTe, O 4eM JeNlaeTcsl 3aluch Ha
TUTYJIBHOM JIUCTE PabOTHI.

[Ipu oTpuLaTeNnbHON pereH3uu paboTa BO3BpamlaeTcs Ha JOpabOTKy ¢ MOCIEAYIONIUM
MPEICTaBICHHEM Ha MTOBTOPHYIO MMPOBEPKY C MPHIOKEHUEM 3aMEYaHNH, CIITAHHBIX MTPETOIaBaTeIIeM.

Kpurepuu onenku (B 6annax):

- 0anoB BBICTABISETCS CTYHCHTY, ECIU ...uuvnuneneneenenenenenenenenennes ;
- 0anioB BBICTABISETCS CTYHCHTY, €CIH ...u.enureneneneneneaneneneenenenaes ;
- 0anioB BBICTABISIETCS CTYHCHTY, ECIHU ...uununeneneeneninnanenenenenennes ;
- 0ansoB BBICTABISIETCS CTYHCHTY, €CITH .eeuveuenenentnneneneneanenennanenenns

CocraBuTeNb N.0. ®amunus
(monmuck)

« » 20 T.
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4.2. Tumnoskie KOHTPOJIbHBIC 3aJaHWA U UHBIC MaTCPHAJIbI HGO6XOI[I/IMBIG JJIs1 OLICHKH
3HAHWH. HAaBBIKOB U OIIBITA

DK3aMeHaAIMOHHBIE BOIIPOCHI 10 pasjienny «MexaHuka U MOJEeKyIsipHas (pusuka»

1.

~No

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

22,

23.

24,

25.
26.

27,

28.
29.

Mexannueckoe nBuwxkenue. Cucrema koopauHat. MaTtepuanbHasi Touka. AGCOIIOTHO TBEPAOE TEJIO.
Kunemarnueckoe onucanue npuxenus. Tpaekropus. Ilyrs. Pagnyc-BexTop, onpenensomui
nosioxeHus tena. Koopaunatel tena.

Bexkrop nepemenienusa. Moaysb BekTopa nepemenierusi. Ckopocts. Cpeansisi CKopocTb. MTrHOBEHHas
ckopocTb. Moayinb BekTOopa ckopocTu. HanpasineHrne ckopocTH py KpUBOJMHEWHOM JABUKEHUU.
Yckopenue. Cpennee yckopeHue. MrauoBeHHoe yckopeHrue. KomnoHneHTsl yckopenus. Mozeins
BEKTOpPA YCKOPEHHUSI.
TaHreHuanbHOE yCKOPEHUE, HOpMaibHOE ycKopeHue. Hanpasnenue stux yckopenuit. [lonnoe
YCKOPEHHE.
BpamarensHoe nBuxeHue. Bekrop yriioBoro nepemenienus. Hanpasinenue BekTopa yriioBoro
nepemMenieHusl. AKCHaJIbHbIE U TIOJIAPHBIE BEKTOPA. YTJIOBasi CKOPOCTh U YIII0BOE YCKOPEHUE, UX
CBSI3b C JINHEMHON CKOPOCTBIO U YCKOPEHUEM.
| 3akon HproTona. lHepuinaibHble CUCTEMBI OTCUETA.
Macca, cuna. Buasl cui. |l 3akon HerotoHa.
KonnuectBo nBmxkenus tena. 3anuch |l 3akona HeroToHa uepes usmeHeHne uMiyinbsca. Mmmynsce
CUJIBL.

III 3akon HeroTOHA.

[TonsiTue 3aMKHYTOM cUCTEMBI. 3aKOH COXpaHeHust umityibca. Llentp macc. [IBukenue mieHTpa macc.
VYpaBHeHUE IBUKEHUS Te IEpeMeHHOM Macchl. Y paBHeHue Meniepckoro. @opmyina [{uankosckoro.
Pabora. PaboTa nmepemeHHOM CHTbl. MOIITHOCTB.
Oueprus. Kunetnueckas sHeprus. Boeipaxkenue paboTsl uepes SHEPIrHio.
[ToTenunanpHas Heprus. BoipaxkeHus 11 NOTEHUMAIbHON SHEPTUU TeJa B [10JI€ CUIIBI TSDKECTH U
yrpyro aeopMupoBaHHOTO Teja.

KoHcepBatuBHbIE 1 HE KOHCEpBATUBHbBIE CHIIbI. CBSI3b MEXAY CUJION U MOTEHIIMAIbHONW SHEPTHEH.
3aMKHYTBIE CHCTEMBI. 3aKOH COXPAaHEHUS IMOJTHON MEXaHUYECKOW SHEPTUH.
MowmenT cuibl. [ledo cunbl. MOMEHT UMITyJibca MaTEPUAIbHONW TOYKH U TBEPAOTO TENA.
MOMEHT MHEpLUMH MaTEPUATILHOM TOUYKU U TBEpAOro tena. Teopema IlTelinepa.
Kunernueckast s3Heprust BpaaTeabHOTo JBUKEHHS TBEPAOIO Tea.
OCHOBHOE ypaBHEHHE BpalaTEIbHOIO IBUKEHUS TBEPAOTO TENa.
3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCA U IPUMEPHI €r0 IPOSBICHUS.
[Tpunuun oTHOCUTENBHOCTH B MexaHuke. [IpeoOpa3oBanus ["anunes. [loctynarel DliHIITeliHA
[Ipeo6pa3zoBanus Jlopenna.
OTHOCHUTENBHOCTD PACCTOSIHUM, TPOMEXYTKA BPEMEHH, OTHOBPEMEHHOCTH. PENsSTUBUCTCKUI 3aKOH
peoOpa3oBaHUs CKOPOCTEH.
PenstuBuctckas auHamuka. Macca, umnyibsc, 3Heprust B CTO. OcHOBHOM 3aKOH PENTUBUCTCKON
JTUHAMUKH.
3akoH coxpaHeHus B CTO. CBs3b 3aKOHOB COXPAaHEHUs CO CBOMCTBAaMH CUMMETPHUH NPOCTPAHCTBA U
BpPEMEHH.
HeunepunanbHble CUCTEMBI OTYETA U CHIIBI HHEPLIUH.
KonebarenpHoe nmwkenue. ['apMonnyeckue kojiebaHus. AMIUTUTY/IA, 9acToTa U (a3a KoseOaHuid.
CwMerieHue, CKOPOCTh U YCKOPEHHE IIPU KOJICOAHUSAX.
KommiekcHast u rpadudeckas ¢popMbl ipencTaBieHus koyedanuid. CokeHrne TapMOHUIECKUX
kosnebanuii. buenus.
CrnosxeHue B3aMMHO NMEPHEHAUKYISIPHBIX KojeOanuil. duryps JInccaxy.
CBoOoHbIE KOJIEOaHUs JTMHEHHOTO TAPMOHHYECKOTO OCHMIIIATOPA. DHEPTHsl TApMOHUYECKOTO
ocuusuisiTopa. MareMarndeckuii MassTHUK. OU3NYECKUI MAITHUK.
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30. 3aryxaronuii rapMOHUYECKUN OCIIILIATOP. Y paBHEHUE U ero perieHne. Koappummuent 3aryxaHus.
JlexpemenT 3aryxanus. JJoOOpOTHOCTS.

31. Bemyxnennsie konebanus. Auddepennnanbnoe ypaBHEHHE BEIHYKCHHBIX KOJICOaHUH, pelIeHne u
aHanu3. Pe3onanc.

32. BonnoBoe aBmwxkenne. @ponT BoiHEL. [IpofoibpHbIE U TONEpEYHbIE BOJIHBL. Y paBHEHHE TIOCKON U
chepuyeckoit BoiHBL. BomHOBOE ypaBHeHHEe. DHeprus BoiHbL [loTok 3Hepruu. Bektop YmoBa

33. CraTucTHYECKHE U TEPMOIMHAMUIECCKIE METO/IBI.

34. Makpockonuyeckoe cocTosiHue. Makpockonuyeckue napaMeTpsl. Y paBHEHUE COCTOSHUS.

35. Mojenb ueanbHOTo ra3a. Y paBHEHHE COCTOSIHUS UACATBHOTO rasa.

36. [laBneHue ra3a ¢ TOYKH 3pEHUS] MOJIEKYJIAPHO-KUHETUYECKON TEOpUH.

37. OCHOBHBIE ypaBHEHUS MOJICKYISIPHO-KHHETUYECKON TEOPHH.

38. Pacnpenenenue MoJeKy o ckopocTsiM. DYHKIUS pacipeaeIeHHUs.

39. Pacnpenenenre MakcBelnia 1o MoJHONW CKOPOCTH U MPOCKIHSIM CKOPOCTH.

40. CpenHekBaipaTuyHas, HanOosee BeposiTHasA CpeHeapupMeTrdecKas CKOPOCTH.

41. Pacnpenenenue bonplimMana.

42. Yucno CTOJIKHOBEHUH, [yIMHA cBOOOAHOTO ITpodera mojekyi. Cpennee 3¢ (heKTUBHOE CeueHue.
SBnenus nepenoca. Jnddysus, TemIonpoBoAHOCTh, BHYTPEHHE TPEHUE B ra3zax. Bakyywm.

43. TepmonnHamuueckoe paBHoBecue. Temnepatypa.

44. PaboTta B TEPMOAMHAMUKE.

45. Pabora B ainabaTHUeCKUX cucTeMax. BHYTpeHHsIs SHeprusl.

46. KonmuecTBO TEIIOTHL. | 3aKOH TepMOAMHAMUKH.

47. TenmoeMKoCTh, ypaBHEHUE Meiiepa.

48. Annabatudeckwii mpouecc. YpasHenue [lyaccona.

49. 3aKoH paBHOMEPHOIO pacHpeesIeH s SHEPIuU 1o cucteMaM cBoboabl. Kitaccuueckas Teopust
TEIJI0EMKOCTH.

50. O6paTtumble U HeOOpaTUMBbIE MTpoLecchl. TepMoauHaMUYecKast BEpOSTHOCTb.

51. [Mukn Kapuo u ero ko3 puIieHT noae3Horo 1eUCTBHs.

52. DHTponUs U ee craTuyeckuit cmbici. @opmyna bonsimana. CBoiicTBa SHTPOIHMH

53. Bropoe Havaino TepMOJIMHAMUKH.

54. Teopema HepHcra.

55. ®a3oBbie npeBpaiieHus. Y pasuenne Knaneitpona-Knaysuyca.

56. PeanbHble ra3sl. YpaBHenue Ban-nep-Baanbsca

OK3aMEHaIMOHHBIE BOIIPOCHI IO pa3lieny «JIEKTPOMAarHETU3M»
1.DnexTpudeckuit 3apsia. 3akoH coxXxpaHeHus 3apsiaa. 3akoH Kyrona.

2 HampspkeHHOCTB 2neKTpocTaThueckoro nods. [lpuanun cynepnozunuu. Ilone numnos.

3. Ilotok BekTOpa HampspkeHHOCTH. Teopema ["aycca.

4. ITone GECKOHEYHO 3apsKEHHOM IIOCKOCTH.

5. Ilone GeckOHEYHO 3apsHKEHHOTO MPOBOIHUKA.

6. Pabora snexTpocraTiueckoro nojs. L{upkymsius BeKTopa HapsKeHHOCTH.

7. IloTeHnman 3JIeKTPOCTaTUIECKOTO NOJIA. CBA3b MEXY HAIPSIKEHHOCTHIO U TOTEHIIMAJIOM.
8. PaBHOBECHE 3aps10B B IPOBOJIHUKE. DJIEKTPUUECKOE 110JI€ BHYTPU U BHE IIPOBO/IHUKA.
9.IloBepxHOCTHAs TUIOTHOCTB 3apsfa. DINEKTPOCTATHYECKOE TOJIE B MOJOCTH.
10. DnexTpuueckas eMkocTb. KoHIEHCATOPSI.
11. DHeprust B3auMOICMCTBUS 3aPSJIOB.
12. DHeprus 3apsHKEHHOTO IIPOBOIHUKA, KOHIEHCATOPA.
13. I1110THOCTB YHEPTUH ANEKTPOCTATUYECKOTO MOJIsl. TUIBI qU3EeKTPUKOB. Bunpl nonspusanuu. Bekrop
NoJIsipU3aluy (MOJISPU30BAHHOCTH).
14. CBoOoaHbIE U CBsI3aHHBIE 3apsiabl. CBs3b MOJAPU30BAHHOCTH C TIJIOTHOCTBHIO CBSI3AHHBIX 3aPSIOB.
15. lnsnexTpruyeckas BOCIPUUMYMBOCTD U IUAJIEKTPUYECKAs IPOHUIIAEMOCTb.
16. BekTop 31eKTpHUIECKOTo CMeNIeHus (deKTpuueckoi nuayknun). Teopema ["aycca st
AIEKTPUYECKOTO OISl B TUIIEKTPHUKE.
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17. I'pannuHble yCIOBHS_Ha IPAHULIE_ ABYX IAUAJIEKTPUKOB.
18. O6BbemMHas TIIOTHOCTh SHEPTHUH AJIEKTPOCTATHUECKOTO TOJIS.
19. IlocTostHHBIN 3JIEKTPUUECKUM TOK, €ro Cuiia U INIOTHOCTh TOKa .
20. YcnoBue CymecTBOBaHMS TOKA. DJIEKTPOJBUKYILASL CHJIa HCTOYHUKA TOKA, HAIIPSKEHUE.
21.ConpoTuBieHne MPOBOAHUKOB. 3aKk0oH OMa B MHTETpaibHOU U muddepeHnransHoi Gopmax.
22. 3akoH JIxoyins — JIeHna B mHTErpaibHbIX U AuddepeHnnanbHbIX Gpopmax.
23. 3akon Oma Jy1st HEOAHOPOJHOTO y4acTKa LEMH.
24. IIpaBuna Kupxroda.
25. MarauTHo€ B3aUMOJICHCTBUE MOCTOSIHHBIX TOKOB. BEKTOp MarHUTHOM UHTYKIIUH.
26. 3akon buo-Casapa-Jlannaca. [IpuHIun cynepno3uiuu.
27. MarauTHoe 1nose 6€CKOHEUHO JJIMHHOTO MPSMOIMHEHHOTO TPOBOIHUKA C TOKOM.
28. MarauTHoe 1oJjie KpyroBoro Toka.
29. 3aKOH NOJHOTO TOKa (LIMPKYJISALNS BEKTOPAa MATHUTHONW MHAYKLIHN).
30. MarautHsiii notok. Teopema ["aycca 11t MArHUTHOTO MOJS.
31. MarauTHOE 10JI€ IJTMHHOTO COJIEHOM/1A.
32. 3akon Amnepa. Cuna Jlopenua.
33. KoHTyp ¢ TOKOM B MarHUTHOM MOJI€.
33. PaboTta nepemenieHus: MPOBOAHUKA C TOKOM B MATHUTHOM IIOJIE.
34. MarneTtuku. MonekymnsipHble TOKU. MarHuTHbIE MOMEHTBI ATOMOB.
35. BekTop HaMarHM4eHHOCTH (HaMarHu4eHus1). Buibl MarHeTHKOB
36. Hamps:>keHHOCTh MAarHUTHOTO I10JI1, MArHUTHAs! BOCIIPUUMYHMBOCTh U MAarHUTHAs POHUIIAEMOCTb.
37. 3aKOH MOJIHOTO TOKA JJI1 MATHUTHOTI'O TIOJISI B BEILIECTBE.
38. I'paHnuHBIEC yCIOBUS B MAarHETUKAX.
39. lnaMarHeTUKHU U apaMarHeTUKH.
40. ®eppomarneruku. JlomeHHas cTpykTypa. MarHuTHbINA TUCTEPE3UC
Touka Kropu.
41. sIsnenue snekTpoMarautHo nuaykuun. [Ipasuno Jlena.
42. 3aKOH IEKTPOMAarHUTHOW MHAYKIHH.. BBIBOJ 3aKOHA 3JIEKTPOMAarHUTHON UHIYKIMU U3 3aKOHA
COXPAHEHHUS SHEPTUH.
43. Camonnnykuus. MTHIyKTUBHOCTS.
44. SIBneHue B3aMMHOW MHIYKIIUH.
45. DHeprus MarHuTHOTO 1oJs. [IIOTHOCTH SHEPTUM MarHUTHOTO IOJISL.
46.KonebatenbHblil KOHTYp. CBOOOIHBIE KOleOaHuUs 3apsiaa, HaIpsbKeHUa, TOKa.
47. CBoboaHbIe 3aTyxatone kosebanus. Koadduument 3atyxanus, JorapupMuieckuii 1eKpeMeHT
3aTyXaHus, J1O0OPOTHOCTh KOHTYpA.
48. BoiHyX/1eHHBIE KoJleOaHus. Pe3oHaHC 10 TOKY M HAPSKEHUIO.
49. KBazucranuoHapHble TOKU. Y CIIOBUE KBa3UCTallMOHAPHOCTU. 3aKkoH OMa /115 1ienel nepeMeHHOro
TOKa C OMUYECKUM COIIPOTUBIIEHUEM.
50. 3akon OMa Jy1s 1Iene NeEpeMEHHOr0 TOKa ¢ EMKOCTBIO.
51. 3akon Oma 1 Lenel NEpEeMEHHOT0 TOKA NHAYKTUBHOCTBIO.
52. 3akon Oma 11 1ernen nepeMeHHOro TOKa ¢ EMKOCTBI0, MHAYKTHBHOCTBIO, COIIPOTUBIICHUEM.
PeakTuBHOE CONIPOTUBIICHHUE.
53. MoOIHOCTh NEPEMEHHOTO TOKA.
54. dapaneeBckas 1 MaKCBEJIJIOBCKasl TPAKTOBKA SIBJICHUS AJIEKTPOMArHUTHONW MHAYKIMU. Buxpesoe
JEKTPUUYECKOE TOJIE.
55. Tok cmelenus.
56. DJIEeKTpOMarHuTHOE MOJIE.
57. Cucrema ypaBHeHUI MakcBesuia B MHTErpaJibHOW (hopMe.
58. Teopuu Crokca u Octparpanckoro-I'aycca. Cucrema ypapHeHui MakcBema B qudpepeHnmnanbHon
dopme.
59. . BonHoBoe ypaBHeHuEe. CKOPOCTh PaCpOCTPAHEHHUS SJICKTPOMArHUTHBIX BOJIH.
60. IImockue aneKTpoMarHuTHbIE BOJIHBL. Bektop YMoBa-IloiiTunra.
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DK3aMeHaIMOHHbIE BOIIPOCHI 10 pazfeny «ONTuka, aTOMHas U sifepHas QU3HKN»

ROoo~NooGa~LNE

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

3aKOHBI TEOMETPUUYECKON ONTHUKU. SIBICHHE ITOJHOTO BHYTPEHHETO OTPAXKCHMSL.
Pa3BuTHe npeacraBiaeHuil 0 npupojie CBETA.

CseroBas BosiHa. IHTEHCHBHOCTB CBETA.

WuTepdepeniys cBeToBbIX BOJH. [IoHSATHE O KOTEPEHTHOCTH.

VYcnoBue nHTEpHEPEHIIMOHHOI0 MAKCUMyMa U MUHUMYMa.

Pacuer unTepdepeHInOHHOM KapTHHBI OT JIBYX KOT€PEHTHBIX HCTOUHUKOB CBETA.
WuTepdepeHiys B TOHKUX IUICHKaX.

Konbna HeroToHa.

ITostoCchl paBHOTO HaKJIOHA.

[Tonocel paBHOM TOJILIMHBI.

[IpumeHeHue uHTEpHEpEeHIINN CBETA.

CriocoOb1 HaOIIOIeHNST UHTEPPEPEHITHN.

Hudpakuus ceera. [Ipuanun [oiirenca-dpenens.

Merton 308 Openens.

Pacuer nnomanu u paguyca 3006l OpeHens.

I'paduueckuii MeTo onpeaenieH s pe3yIbTHPYIOLICH aMIUTUTY/IbI.

Judpakius oT Kpyrioro oTBEpCTUst

Judpaxius oT Kpyriioro Iucka.

Hudpakius Opaynrodepa ot memnu.

Judpakimonnas pemerka. udpakiunonnas KapTHHA PEIIETKH.

Jucrniepcus U pa3peniaronas ciocoOOHOCTh ONTHYECKUX NprudopoB. Kputepuii Penes.
Hudpakmus peatrenoBckux Jryueil. @opmymna Bynsga bpera.

Jucniepcus cBeTa. DieMeHTapHas TEOpUs TUCIIEPCHH.

[Tornomenue cera. 3akoH byrepa. 3aBucumocts ko3¢ hUIIMeHTa MOTJIOMIEHUS OT JUIMHBI BOJHBI.
EcrecTBEeHHBIN U NOJIAPU30BAHHBIN CBET.

3akoH Mamtoca. VIHTEHCUBHOCTh €CTECTBEHHOI'O CBETa IIOCIIE€ MPOXOXKACHUS CUCTEMBI JBYX
oJiApu3aTopoB. CTENEHb MOJISIPU3ALINN.

[Tongpuzanus npu oTpaxeHUH U MPeTOMIIEHUH cBeTa. 3akoH bprocrepa.
[TonApuzanus npu JBOMHOM JIy4eNIPEIOMIICHHH.

UckyccTBenHas anusorponus. Metoa GpoToynpyroctu.

D¢ dexr Keppa.

Bpamienne miockocTi noisipu3aiui.

TernmoBoe u3nyueHue

3axon Kupxroga. AOcooTHO YepHOE Telo.

3aKOoH U3JIy4eHHs a0COIIOTHO YEPHOTO Tea.

3akon Credana bonbnmana, Buna.

®opmyna Penes-/Ixunca.

®opmymna [lnanka.

®otorddext. OnpiTel CroneroBa no ¢porodddexry.

VYpaBHenue DifHiTeitHa 11 poTodPdexra.

DHeprust 1 UMITYJIbC (POTOHA.

JlaBiieHue cBera.

Dddext Komnrona.

Mopens atroma Pesepdopaa u ee HemoCTaTKH.

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax aToMa BOJOPO/A.

[Toctynater bopa. bopoBckas Teopust atoma BoIOpoJa.

Bonnosele cBolicTBa yactuul. OnsIT J>kepmepa- [[aBuccona. I'unoresa ne bpoitns.
[Tpunnun HeonpeneneHHocTu [ eizenoepra.
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48.

49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.

VYpaaenne Ilpenunrepa. ®dusmueckuii cMbICT BONMHOBOM (yHkuuu. CBoiicTBa
byHKIIH.

YacTuibl B NIOTEHUMAIBHOU ME.

[IpoxoskaeHue yacTHIIbl Yepe3 NOTEHIIMANIbHBIN Oaphep.

KBanrtoBas Teopust atroma Bonopoaa. Kaurosble uncina. IIpasuio otoopa.
[IpocTpancTBEHHOE pacnpeesieHue 3JIEKTPOHOB B aTOME.

CreKTphl CI0KHBIX aTOMOB.

MynbTUILIETHOCTD CIIEKTPOB. CIIMH 3JI€KTPOHA.

Pacnipenenenue 351eKTpoOHOB 110 HEpreTu4eckuM ypoBHAM. [Ipunnun [Taymnu.
CocraB 1 xapakTepuUCTHKa aTOMHOr0 siApa. Macca u sHeprus CBs3H sjipa.

S nepHbie cumbl.

PannoakTuBHOCTB, 3aKOH pPaIMOAKTUBHOTO PACIA/Ia.

o, B*, B pacmazsl.

Anepuble peakuuu. CeueHue AIepHbIX PEAKLUN.

Henenue anep. Llennas peakuus.

TepmosiiepHble peakiuu.

63.0neMeHTapHble YaCTULbl U UX KJIacCU(UKALINSL.

9. KOHTpPO0JILHO-011€HOUHBbIE MaTepHaJbl. TecThbl

Mexanunka
1.MrHoBE€HHOM CKOPOCTHIO HA3bIBACTCS

1. dS/dt

o Vdt

3. d2S/dt?

4.

S/t

2.Bropoii 3akoH HeioToHa nMeeT BU
1.F =dp/dt

2. P=0

3 F12 =—F21

4. MV

= const

3.MOMEeHT WHEepINH MaTepUaTbHOU TOUKH ONpeensercs mo Gpopmyse:

1.mr?2
2. le
3 lw
4 lw? /2

BOJIHOBOMH

4.B kakoM cily4ae TOYKA, HaXONSAIMIAscs B HWHEPIHAIBHOW CHCTEME OTCYeTa, He OyJeT IBUTAThCS
PaBHOMEPHO U MPAMOJIUHEHHO?

1. Touka 6ECKOHEYHO ynajieHa OT BCEX IPYTUX Tell

2. Cymma Bcex AEMCTBYIOIUX HA TOUKY CHUJI paBHA HYJIIO
3. Ha touky neicTByeT NOCTOSTHHAS Cuila

4. Ha Touky He AEWCTBYIOT CUIIBI.

33



5.Ha pucyHkax u300pa’keHbl BEKTOPHl MTHOBEHHBIX CKOPOCTEH M YCKOPEHHH MaTepHalbHOW TOYKH.
Kakoiif pucyHOK COOTBETCTBYET 3aMEIJIEHHOMY KPUBOJIMHEUHOMY JBH)KEHUIO TOUKHU?

a \Y

v
2. O ,
a
a
3.
v
4.

\'

... T9ECKHI CMbIC)I MACCHI 3aKJIFOYACTCS B TOM, YTO

I.Macca — OTO MCpa UHCPTHOCTHU TECJia IIPH MMOCTYNATCIbHOM ABUKCHUU.
2.Macca — 3TO Mepa HHEPTHOCTH Tella P BPAIIaTEIbHOM JBHKCHUH
3.Macca — 3T0 Mepa UHEPTHOCTH TeJjla P KOJICOATSTLHOM JIBUKCHHH.
4. lnepTHast ¥ TPAaBUTALIMOHHAS MACChI TOXK/ICCTBEHHBI.

7.Kakas u3 Be1nunn COBCPHIACT HE3ATYXAOMICC TApMOHNYCCKOC KOJ‘Ie6aHI/Ie?
1. X=0,01tsin(2t+7/2)

2.x=10"sin(2t%)

3.x=0,01sin(3\1)

4.x=10"3sin(2t+7/2).

8.MarepuanbHasi TOYKa COBEpIIaeT rapMoHUYeckue KosebaHus. [lpu yMeHbIIEHUM aMITUTYAbI
KoJIeOaHUH TOUKH B YEThIpE pa3a MOJIHAsl SHEPTUsl TOUKH

1. ymeHpmInTCA B J1Ba pasza

2. yMEHBILINTCS B YETHIPE pas3a

3. yMEHBILIUTCS B BOCEMb pa3

4. yMEHBIINTCS B HIECTHALATH pas.

9.3akoH COXPAaHCHUSA SHCPIUHU B MCXAaHHUKE UMCCT BUL

1. mv = const
2 V= const

3. E =const
4. L=const

10.3ByKkoBBIE KONeOanus1, umeromue yactoty 500 ['m, pacnpoctpanstoTes B Bozayxe. [nuHa BoaHBI 70
cM. CKOpOCTh pacpoCTpaHeHus KoueOaHuil paBHA

1. 3500 m/c

2.350 m/c

3.714 m/c

4.0,14 m/c

11.Ecnu ypaBHeHHe TUIOCKOU Oeryiiel BoiHbl umeeT Bua: X=0,4 sin (nt/2 + «tr), M, 1yiMHA BOJHBI paBHA
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1.2 ™

22m
3.04mMm
4. M.
) 7 |AX,, |
12.ITorpemHocTh (PU3NUECKUX U3MEPEHUH omnpeensercs no gopmyne G = E —1 .
n —

. B naHHOM cityyae 3Ta MOrpemHocTh SBISIETCS

. a0COIOTHON MOTPEIIHOCTHIO MPSAMBIX (PU3UUYECKUX U3MEPEHUH;

. OTHOCUTEJIbHOW MOIPEIIHOCTBIO NPSAMBIX (U3NUECKUX U3MEPEHUH;

. a0COIIOTHON TOTPEIIHOCTHI0 KOCBEHHBIX (PU3NYECKUX U3MEPECHU;

. OTHOCUTEJIbHOM NOTPEIIHOCThIO KOCBEHHBIX (PU3NYECKUX U3MEPEHUH.

B D W =

13.Yckopenue omnpeaensieTcs: opMyIIoii:
L dS/dt

, Vdt

3.d25/dt?

5 (AS/H°

14.Pabora ompenensiercst Gopmynou:

1 mgh
5 mv2/2

3. FdS
4. MAV/ At

15.MomeHT uMItyJibca Tela onpenensercs GopmMyIio:

1_mr2

2_|8
.lw

4_Ia)2/2

16.B xakoM U3 NpUBEACHHBIX HUXKE YTBEP)KICHHU JOMyIeHa ommroka?

1. VYckopenus, npuobperaemble IBYMs B3aMMOJCHCTBYIOIIMMHU MaT€pUAIbHBIMU TOYKaMHU, OOpaTHO
IIPONOPLUOHAIBHBI UX MaccaM U HAIIPABJICHBI B IPOTUBOIIOJIOKHBIE CTOPOHBI.
2. MarepuanpHasi TOYKa, Ha KOTOPYIO HE JEHCTBYIOT CUJIbI, B MHEPIMAIBHON cucTeMe oTcyeTa Jnbo
MOKOUTCSI, TUOO JBMKETCSI PABHOMEPHO U IPSIMOJIUHEHHO.
3. Cuiibl, ¢ KOTOPBIMH JEUCTBYIOT IPYr Ha Apyra JIB€ MarepualbHble TOYKH, PABHBI 10 MOIYIK M
IIPOTUBOIIOJIOKHO HAIIPABJICHBI.
4. HampaBieHME CWJIBI B HMHEPUUAIBHOM CHUCTEME OTCYETAa COBIAJAET C HAIPAaBJICHHEM CKOPOCTH
MaTepuaabHON TOYKH.

17. Ha pucynkax nu3o0pakeHbl rpaiKi 3aBHCUMOCTH MOJYJISl CKOPOCTH JIBIDKEHUS IIApUKa, TAAar0IIero
B BSI3KOH JKUJKOCTH 0€3 Ha4aJIbHOM CKOPOCTH, OT BPEMEHU U OT ITyTH, IPOUICHHOTO B )KUIKOCTH. Kakue
rpad UKy MpaBUILHO OMMCHIBAIOT Mporecc?

\Y

35



Vv A
2.
S

+

V A
3.

t

\'

4
t

18.JIBa OZJMHAKOBBIX TeJa JBMXKYTCS HABCTpeuy ApyT APYyry co ckopoctsaMu 6 m/c u 10 m/c. C kakoii
CKOpPOCTBIO OYAYT IBUraThCs TeJla Iocie a0COMOTHO HEYIPYTOro coyaapeHus?

1.4 m/c;

2. 2m/c

3.8 m/c

4.0

19.Kak u3meHuTCs nepuoj rapMOHMYECKHX He3aTyXaroUuX KojaeOaHni MaTeMaTHYeCKOro MasTHHKA,
€CII aMIUIMTY/1a KoJieOaHuil yBenu4uTcs B 4 pasza U JUIMHA HUTU YBEIUYUTCA B 4 pasza?

1. yBenuuuTcs B 2 pasza

2. yMEHBILINTCS B Ba pa3

3. yBenuuutcs B 16 paza

4. He U3MEHUTCS

20.MatepuanbHasi TOUYKa COBEPIIAET TAPMOHUYECKHE KOJIeOaHusI.
[Ipy yMeHbBIIIEHUW aMIUTATY bl KOJICOAHWI TOUKH B JIBA pa3a IMOJIHAS SHEPTUS TOUKH ...
1. ymeHbIIUTCS B JBa pasa;
2. YMEHBIIHTCS B YETHIPE pa3a
3. YMEHBIIHTCS B BOCEMb pa3
4. yMEHBIIUTCS B IIECTHAAIATH pa3

21.Kakast ©3 BeTUYHH COBEpIIAET 3aTyxaroliee Koiedanue?
1.x=10"2sin(2t+n/2)

2. x=10%P" sin(2t+n/2)

3. x=10"sin(3t)
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4. x=0,01e™ tsin(2t+n/2)

22.3aKOH COXpaHeHI/ISI MOMCHTA I/IMHy.]'ana HpI/I HOCTyHaTeHBHOM JOBUXKXCHUU NMECT BHU]L
1. mv =const

2.V =const
3. E=const
4. L =const

23.VpaBHeHue 1mIockoi Oerymieii Bonubl umeer Bua: X=0,6 sin (nt/2 + 2xr), m. YUemy paBHa dacToTa
KoJIeOaHU 4acTHIl B BOJTHE?

1.2 T

2. 12T

3. 0,25Tn

4,27 I'n.

‘Axcp |
"
vn-=1

T
24 IlorpemHOCTh PU3NYECKUX U3MEPEHUH onpeensercs no Gopmyne G = /E

B nanHOM ciy4ae 3Ta MOrpeuHoCTh SBISETCS
1. aGcComOTHOM MOrPEIIHOCTHIO MPSIMBIX (PU3NUECKUX U3MEPEHHI
2. OTHOCHTEJIBHOH MOTPEITHOCTHIO MPSAMBIX (PU3MUECKIX U3MEPEHUI
3. abCOOTHOM MOTPEUIHOCTHI0 KOCBEHHBIX (PM3MUYECKUX U3MEPEHUN
4. OTHOCHUTEIHHOH IMOTPEITHOCTHI0 KOCBEHHBIX (PU3MUECKUX U3MEPEHUIA.

25.Tperuit 3akon HproToHa MMeeT BU
. F=dp/dt

2. P=0

3. Fi2=-Fxn

4. MV = const

26.Yckopenre cBOOOIHOTO MaIeHUs ompeensercs mo Gopmyne:

1 GmM/r
2
5, GMM/r

3.GM/r2
4 GM/r

27.MoMeHT cuiibl onpeaensercs GopMyIoi

1. mr2

2. le
3. lo

4Iw2/2
28.MrHoBeHHasi CKOPOCTb — 3TO ...

1. OTHOILIEHWE TPOMIEHHOTO MYTH KO BPEMEHU;
2. MpOU3BOIHAS IEPEMELIEHMS 110 BPEMEHH;
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3. MpoU3BEICHUE YCKOPEHUSI TOUKH Ha BPEMsI €€ IBHIKECHHUS;
4. myTh, NPOUICHHBIN 32 €IUHUILY BPEMEHH.

29.Ha pucyHkax u300pa)kK€Hbl BEKTOPbI MIHOBEHHBIX CKOPOCTEH M YCKOPEHHUW MaTepHAbHOH TOYKH.
Kaxoii puCyHOK COOTBETCTBYET YCKOPEHHOMY KPUBOJIMHENHOMY JBUKEHHUIO TOUKU?

a

L O

1
3
+

<

2.
\'
a
a
j V
4,
P— V

30.Ecnu umnynbe Tena paBeH 40 Kr-m/c M ero kuHetuueckas sHeprus pasHa 100 J[x, To macca Tena
paBHa
I. I kr
2.2 xr
3.4 kr
4. 8 xr

31.Kakoii BuJ UMeeT ypaBHEHHE HE3aTyXaroIIero rapMOHUYECKOro Kojae0aHus, €Clii 3a OJIHY MUHYTY
coBepuaercs 150 konebanuit? Ammiuryna konebanuit 5 cm. HauanbHyto a3y NpuHATh paBHOU HYIIO.
1. x=5-10"%sin(0,8nt) , m

2. X=5-sin(5nt), m

3. x=5-10"%sin(5nt), M

4. x=5-10"%sin(5t), M

32.MarepuasnibHasi TOYKa COBEpILIAeT TrapMOHUYecKHe KosebaHusa. [lpu yBemMUEHUH aMILIUTY/IbI
Kos1e0aHui TOYKU B YETHIPE pa3a MMOJIHAsI SHEPTUs TOUKH ...

1) yBenuuutcs B 1Ba pasa;

2) yBenmMuMTCS B YETHIPE Pasa;

3) yBenuuutcs B BoceMb pas;

4) yBenuuuTCA B MIECTHAILATH Pas3.

33.3aK0OH COXpaHEHHSI MACChl UMEET BU/I:

1. mv =const
2. m=const .
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3 E = const
4. L=const

34.Haubonee HU3Kask BOCIIpUHUMAaeMasl yXoM yactorta paBHa 16 ['u. Onpenenure, Kakoii JJIMHE BOJIHBI B

BOJIe OHa cooTBeTCTBYET? CKOpOCTh 3BYyKa B Boje 1400 m/c.
1.87,5m

2.170 m

3.43,7m

4.75,5 M.

35.B miockoi Oeryiiei BoJiHe YacTHIbI KosieOmtoTes ¢ yactoror 10 'y m ammuutynoi konebanuii 0,8 m.

JlnvHa BosHbI paBHa | M. Kak BBITISIIUT ypaBHEHHE BOTHBI?
1. X=0,8 sin (nt/20 + 27r), m.

2. X=10 sin (20mt + =r), m.

3. X=0,8 sin (10t + 27r), m.

4. X=0,8 sin (20xt + 27r), m.

Ap Am AV
_+_

36.I1orpenrHocTh (PM3MUSCKUX U3MEPECHUI OmpeesieTcs mo GopMmyiie —— =

B nanHOM citydae 3Ta HOrpenIHOCTb SBISETCS
1. abcomoTHOM MOTPENIHOCTHIO MPSIMBIX (PU3NYECKUX H3MEPEHHUIA;
2. OTHOCHTEJIBHOW MOTPEUIHOCTHIO MPSMBIX (PH3HMYECKUX NU3MEPEHH;
3. abCONIOTHOM MOTPENTHOCTHIO KOCBEHHBIX (PU3MYECKIX U3MEPEHHIA;
4. OTHOCHTENBHOMU IOTPEUIHOCTHI0 KOCBEHHBIX (PU3NYECKUX U3MEPEHUH.

37.Cuna TpeHus: UMEET BU/L:
1.~ mag

o —2MmaV
3. 20V

4. uN

38.Cpennsist yrioBasi CKOPOCTh onpesenseTcs GopMyIou:

1.Ap/At
2. mr2
3. le

4. lo

39./laBiieHue KUAKOCTH Ha Tiayoune h onpenensiercst popmyoi:
1. pgh
2. POV

- (pgh)
4 PV IS

1/2

40.Kakoe yTBep>kKIeHHE HE MOXKET CIYXHUTh (HOPMYIHPOBKOI BTOporo 3akoHa Hprorona?

m V

1. YckopeHue marepuaabHON TOYKH TPSMO TPOMOPIMOHAIBLHO PAaBHOICHCTBYIOIIEH cuiie M 0OpaTHO

MMpONnoOpHUOHAJIBHO MaCCC TOYKH.
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2. IlpupaiieHre UMIyIbca MaTEpUAIbHON TOUYKHU 3a HEKOTOPBIN MPOMEKYTOK BPEMEHHM PABHO MUMITYJIbCY
JEWCTBYIOLIEH HA HEE CHJIBI 3@ ATOT )K€ MPOMEXYTOK BPEMEHH.

3. IlpousBogHas MMIyJbCca MaT€pUAJIbHON TOYKH 110 BPEMEHM paBHA pE3YJbTUPYIOLIEH BCEX CHII,
JEUCTBYIOIMX HA TOUKY.

4. UMIIyJIIbC CHUCTEMBl MaTEpUAIbHBIX TOYEK, Ha KOTOPYK) HE JAEWCTBYIOT BHEIIHUE CHJIbI, OCTaeTcs
ITOCTOSIHHBIM.

41.Mouekyna maccou 4,65-10° kr, neTsimas co ckopocThio 600 M/c, IEPIEHAUKYISAPHO K CTEHKE COCY1a,
OTCKAaKUBaET OT Hee 6e3 moTepu ckopocTu (ynpyroe coyaapenue). Kakoit UMITyIibe MoJTydniia CTeHKa MpH
yaape?

1.2,8:10% krm/c

2. 0

3.5,6:10% xr-m/c

4.2,8-10" xr-m/c

5.32114

42.JlaHbl ypaBHEHUsI TApPMOHUYECKNX HE3aTyXalIIUX KoieOaHui MaTepuaibHOU TOUKH. B kakom ciydae
gyacTora KojnebaHuii Hanbonpmas?

1. x=3sin (8nt+m/2), m;

2. Xx=5-cos (brt+n/6), m

3. X=2c0s (15nt+m/4), m

4. x=15sin (5t+m), m.

43 MatepuanbHasi TOYKa COBEpPIIAET TapMOHHUYEeCKHe KoneOaHus. [lpu yBenuueHMM aMITUTYIbI
KoJIeOaHUH TOYKH B JIBa pa3a IOJIHAsl SHEPTUs TOUKH ...

1. yBenmuuTcs B ABa pasa

2. yBEIMUYUTCS B YETHIPE pasza

3. yBEJIIMYUTCS B BOCEMb pa3

4. yBenuuuTCs B IIECTHAALATE Pa3

44 Kaxyro pa3MepHOCTb UMeeT K03 (DUITUEHT 3aTyXaHus?
1. 1/c

2. m/c

3.¢°

4. ©e3pa3MmepHas BeIMUYMHA.

45 .3akon COXPAaHCHUS UMITYJIbCA IIPU MMOCTYIIATCIIBHOM ABUXKCHUU UMECT BU/]

1. mV = const
2 V =const
3. E =const
4. L =const

46.YpaBHeHHe TUIOCKOW Oerymiei BomHbl uMmeeT Bua: X=0,6 sSin (nt/2 + 27r), M. Uemy paBeH mepuoj
KOJIeOaHMIi YaCTHI[ B BOJTHE?

1.%c¢
2.2c¢
3.1c¢
4.4c.
Am AV
47 IlorpemHocTs GU3NIECKUX U3MEPEHUN orpeiensieTcs mo Gopmyine Ap=( —+ 7 )p.

B JaHHOM CJIy4dae 3Ta NOrpCIIHOCTb ABJIACTCA
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a0COIOTHON MOTPEIIHOCTHIO MPAMBIX (PH3UUECKUX U3MEPEHUI
OTHOCHTEIBHON IOTPENIHOCTHIO MPSIMBIX (PU3UYECKUX N3MEPEHUI
+a0COIIOTHOM MOTPEUTHOCTHIO KOCBEHHBIX (DU3NYECKUX U3MEPEHUI
OTHOCHTEJBHOHN IMOTPENIHOCTHI0 KOCBEHHBIX (PU3NYECKUX U3MEPEHUI

48. 3aKOH BCEMUPHOTO TATOTEHUS] UMEET BU]]

TE /TS =t fa
GmM/r

+GmM/r2
GM/r?

49.Cpennee yrioBoe yCKOpeHuUe onpenensercs Gopmyoit:
Sit
+Aa/At

olt
v/t

50.Kakoe yTBep:kieHrne Omuo0YHO?

Nmitynbe 3aMKHYTOM CHCTEMBI MAaTEPHAIIBHBIX TOUEK HE U3MEHSETCS C TCYCHUEM BPEMEHHU.
MexaHuueckasi CHCTeMa Ha3bIBAETCs 3aMKHYTOM, €CIIM Ha HEee HE ICUCTBYIOT BHEIIIHUE CUJIBI.
+UMIYyJIEC 3aMKHYTOM CUCTEMBI PaBEH BCera HYJIO.

B 3amkHYTO# cucTeMe cymMMa BceX CHII paBHA HYIIIO.

51.Teno maccoit M moJBelIEHO K YIPYroi mpyxuHe ¢ kodhouuuentom ymnpyroctd K. Ha ckomnbko
pacTsHyIach PU 3TOM MpYyKUHA?

Ha kmg;

Ha K

+na mg/k

Ha Kg.

52.J1aHbl ypaBHEHUS! FTaApMOHMYECKHUX HE3aTyXaloluX KoseOaHUil MaTepuaabHOU TOUKU. B kakom ciydae
nepuo KoleOaHuii HauOOIbIINN?

X=3sin (8nt+m/2), m

x=5c0s (5nt+1/6), m;

x=2c0s (15nt+n/4), m

+x=0,5sin (5t+x), m

53.MarepuaiibHasg TOYKa COBEpIIAeT TrapMoOHWYecKue KonebaHusa. [lpu yMEHBIICHHH aMIUTUTYAbI
KOJIeOaHUN TOYKM B YETHIPE pa3a W YBEIMYCHHH YacCTOTHI KOJICOAHW B YETHIPE pasza IMOJTHAs dHEPTrus
TOYKH ...

+HE U3MEHUTCS

YMEHBIINUTCS B YETRLIPE pa3a

YMEHBIINTCS B BOCEMB a3

YMEHBIINUTCA B IIIECTHAAIATE pas.

54.IloreHumanbHas SHEPTUs MaTEPUAIBHON TOUKU
9TO YHEPrus IMOKOS

9TO DHEPIUsl ABUKCHUS.

DTO 3HEprus 3aMeIJICHUs
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+3TO dHEprus B3aUMOACHCTBHUS.

55.YpaBHeHue MmI0CKoi Oerymieit BosHbl uMeeT Bua: X=0,6 sin (nt/2 + 2xnr), m. Uemy paBHa aMIudTyaa
KOJIeOaHuil 4acTull B BOJIHE?

YaM

/2 M

0,6 m

2T M.

Ad  Ah

56.ITorpeImHoCTh GU3MIECKUX U3MEPEHHH OnpeaenseTcs 1mo Gopmyiie e= 2 F +—.

h

B nanHOM city4ae 3Ta OrpenIHOCTh SBJISETCS

a0COIOTHON MOTPEIIHOCTHIO MPAMBIX (PH3UUECKUX U3MEPEHUH;
OTHOCHUTEJIbHOW IOIPEIIHOCTBIO NPSAMBIX (U3UYECKUX U3MEPEHUH;
a0COIOTHON MOTPEIIHOCTHI0 KOCBEHHBIX (PM3UYECKUX U3MEPEHUH;
+0THOCHUTENIBHOM MOrPEUIHOCTbIO0 KOCBEHHBIX (PU3MUECKUX U3MEPEHHH.

57.I[Ba TCl1a 6pOHleHBI moa OAHUM U TEM K€ YIJIOM K T'OPU3OHTY C HAaYaJIbHBIMU CKOPOCTAMU VO u 2VO

Ecan CONMPOTUBJICHHUEM BO3AYXY npeHe6peqL, TO COOTHOIIICHUE JaIbHOCTEH IoeTa 82 / Sl paBHO

242

+4
2

V2

58./lBa Tena GPOLICHBI MO OJHUM U TEM e YIJIOM K TOPH30HTY C HadalbHBIMHI CKopocTsaMu V(g 1 2V().

Ecmu CONMPOTUBJICHHUEM BO3AYXY npeHe6peqL, TO COOTHOIICHUC BBICOT ITOABEMA h2 / hl paBHO

242
+4
2

V2

59./Ba Tena GPOLICHBI MO OJHUM U TEM e YIJIOM K TOPH30HTY C HadalbHBIMH CKopocTsaMu V(g 1 2V(.

Ecmu CONMPOTUBJICHHUEM BO3AYXY npeHe6peqL, TO COOTHOIICHHUEC BPEMCH I10JICTA t2 /tl paBHO

242
4
+2

V2

60.I[Ba TCJ1a 6pOIJ_IeHBI moa OAHHUM U TEM KE YITIOM K TOPHU30HTY C HAYAJIbHBIMHU CKOPOCTAMU Vlo )51 V20
., IpUYCM. Ecau COIIPOTUBJICHUEM BO3YyXY HpCHe6pC‘-IB, TO COOTHOIICHUEC BPEMCH II0JICTA t2 /tl PaBHO

4,a coornowenue Voq / V1 paBHo

242
+4
2

V2
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61./1Ba Tena OpOIIEHBI IO OJHMM M TEM K€ YITIOM K TOPU30HTY C Ha4albHBIMH CKOpocTAMH V10 H Vo
., IprdeM. Eciu conpoTHBIieHHeM BO3/yXy IpeHeOpedb, TO COOTHOLICHNE AanbHOCTe! nosera So [ S

paBHO 4, a cooTHOIIEHHE Vo[ / V10 paBHO

242
4

+2

V2

62./IBa Tena OpOLIEHBI IO OJHUM U TEM K€ YIIIOM K FTOPU30HTY C Ha4albHBIMU CKOpocTaMu V1o u Vo
., mpudeM. Ecin conportuBieHreM Bo3ayXy IpeHeOpedb, TO COOTHOLICHHE BhICOT mogbema No /hy

paBHO 4, a cooTHOIIEHUE V() / V10 paBHO

242
4

+2

V2

63.Ecin cucrema cocTOMT M3 Tpex wmapoB ¢ maccamu My =1ke, My = 2xe, M3 = 3k2, KoTopsle

v
4 1
w1
¥
"-\F -
0 i X
2 v
2z
3
v
3

ABWIKXYTCA TaK, KaK ITOKa3aHO Ha PUCYHKE

64.Ecin ckopoctn wapos pasusl V| =3m/c,Vo =2m/c,v3 =1u/ ¢, 10 Benmuuna ckopocty nentpa
Macc 3TOH cucTeMbl B M/C paBHa

+2/3

4

5/3

10

65.CucremMa cocTOMT W3 Tpex wmapoB ¢ Maccamu My =1ke, Mo =2ke, M3 =3ke, KoopaMHATHI

KOTOPLIX IOKa3aHbl HA PUCYHKC.

43



S R
. |mi

| a
1
i | ] 2m3

- "-__‘m_z

KoopauHarsl eHTpa Macc 3TOM CUCTEMBI PABHBI

++/82 /6
1/6

6
6/+/82

66.Ecin cucrema coctouT M3 Tpex mapoB ¢ maccamu My =1ke, My =22, M3 = 3k2, KoTopsle
JBIKYTCS TaK, KaK MOKa3aHO HA PUCYHKE

v ]

67.Ecnu  yckopenmss wapoB pasHbl @) = 3m/ c? ,ap =2m/ c? ,ag =1m/ 02, TO BENMYMHA
YCKOPEHHUS LIEHTPa Mace 3TOI CUCTEMBI B M/C° paBHa

++/58/6

6/+/82
1/6
6

68.I[Be MaTCpUAJIbHBIC TOYKH OJIMHAKOBOH MacChl ABUIKYTCAI C OJMHAKOBOM yFHOBOﬁ CKOPOCTBKO 11O

okpy)HOCTsIM pamnycamu Ry =2Ry. Tlpu 3ToM OTHOMmIEHHE MOMEHTOB MMmynbca Todek Lq / L2

paBHO
2
+1/4
4

V2
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69./1Be MaTepuaiabHble TOYKH OJUHAKOBOM MAacChl JABMIXKYTCS C OJMHAKOBOM YIJIOBOM CKOPOCTBIO IIO

okpyxHocTsM pamuycamn Ry = 2R5 . TIpu stom otHoweHue ckopocteii Touek Vq / V5 paBHO

2

A

4
+1/2

70./dBe maTepuanabHble TOYKH OJMHAKOBOM MacChl JBHMXKYTCS C OJMHAKOBOW YIJIOBOM CKOPOCTBIO IO

okpyxHocTsM pamuycamn Ry = 2R5 . TIpu sToM oTHOWIEHHE yeKopeHuii Touek 87 / 8, paBHO

2

Vi

4
+1/2

71.YenoBek CUINT B LICHTPE BpALIAIOLIEHCS 110 MHEPLIMKM BOKPYI BEPTHKAJIbHON OCH KapyCelu U AEPKUT
B pyKax IUJIMHHBIM LIECT 3a €ro cepeauHy. Eciau OH IOBEpHET IIeCT U3 BEPTUKAIBHOIO IIOJIOXKCHUS B
TOPU30HTAJIBHOE, TO YaCTOTAa BPAILLEHUSI B KOHEYHOM COCTOSIHUU

H3MEHUTCS

YBEJIMYUTCS

+YMEHBIINUTCA

72.Ha O6opTy KocMuYeckoro KopaOis HaHbeceHa 53MOiremMa B BHAE TIe€OMETPUYECKOH (Hopmbl

N3-3a pensiTUBUCTCKOTO COKpallleHusl JUIMHBI 3Ta (urypa usmeHser cBoro ¢opmy. Ecam  kopabib
JBMDKETCSI B HAIpaBJIEHUH, YKa3aHHOM Ha PUCYHKE CTPEJIKOM, CO CKOPOCTBIO, CPABHUMOM CO CKOPOCTHIO
CBETa, TO B HEMIO/IBI)KHOM crcTeMe oTcyeTa. IMOsemMa npuMeT popmy, yKa3aHHYIO Ha PUCYHKE
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>

+

73.Eciu rpaduK 3aBUCMMOCTH TTOTEHIUAILHON dHeprun E p OT KOOPJIMHATBI X MMEET BHI

E p= bX2 , TO 3aBUCUMOCTh TIPOSKIIMH CHJIBI Fx Ha och X Oymer

bx
+- 2bx

bx2/2
—_bx?%/2

MouiekyasipHas pu3uka v TepMOANHAMHKA

1. T"a3 cunTaeTcs uaeaIbHBIM, €CITH MOXHO ITPeHEOpeUb
A. B3auMOJICIICTBUEM MOJIEKYJI
b. ckopoCTBIO MONIEKYIT
B. Maccoi Mmonekyn
I'. Pasmepom mMonekyn
J1. CTOJIKHOBEHUSIMU MOJIEKYJ

Nk W=
s

[o B I
=D=N N A

JlaBneHue ra3za MOKHO ONpPeAEIUTh 1o (hopMyIam

2.
3 I m

A. W,KT B ZkT B.RT I —RT ]I nkT
2 2 Hp

o1 P>

“

I
B

R N
=1

3. JlaBiieHre UAeanpHOTO ra3a 3aBUCHT OT
CHJIBI ITPUTSXKCHUA MOJICKYJT
KMHETUYECKOM YHEPTrUU MOJIEKYJ
MTOTEHITUATBFHON SHEPTHUH MOJIEKYJT
pa3MepoB MOJIEKYI

dhopmeI cocyna

4. U3 MMPUBCACHHBIX BBIpa)KCHI/II\/'I JaBJICHHUC NACAJIBHOIO ra3da MO>KHO BBIYUCIHNTD 11O (bOpMy'J]C

1. WN KT

3
2. N(E,)
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O~ wdNPE-

3. nkT
4. 3kT
2

5. §RT
2

5. CocTosiHUE U1ealIbHOTO ra3a U3MEHWIOCh B COOTBETCTBHHU C rpadukoM  p

p-V mmarpamme. B coctosHum 1 temmeparypa raza To. B cocrosHumM 2 2 |----seseo-
TeMmIepaTypa ra3a paBHa 1
12Ty | : '
2.3 To

3.4 Ty . 2 v
4.5 Ty

5.6To

6. 113 cocyna BBITYCTHIIU MOJIOBUHY raza. UToObl 1aBlIeHHE OCTABILETOCs

ra3a yBeJIM4MJIOCh B 3 pa3a, HaJ0 ero abCOJIIOTHYIO TEMIIEPATYPY

. YBEJIMYHUTH B 3 paza
. YMEHBILIUTH B 6 pa3

. YBEJIMYHUTH B 9 pa3

. YBEJINYUTH B 6 pa3

. YMEHBIIUTH B 3 paza

8. B msiTi 0JTMHAKOBBIX COCYyJaX HAXOMSATCS: KHUCIOPOJI, a30T, HEOH, reJIni, Bogopoa. Temmeparypa u
Macca ra3oB OJMHAKOBBL. HamMeHsblee naBicHUe OyIeT B COCYyIe, Te HAXOAUTCS

1. xucmopon

2. azor
3. HEoH

4. renuii

5. Bomopon

9.Nmeetcs nBa OamnoHa oguHakoBOoro oowema. B ogHoM HaxoauTbes 1 kr a3ora, B Apyrom — 1
BoJI0poAa. TeMriepaTypbl Ta30B OJIMHAKOBHL. [laBieHue a3oTa 10° ITa. JlaBneHue BojopoAa paBHo (I1a)
1.10°

2.1,4 10°

3.2,8 10°

4.7 10°

5.3,6 10°

10.Cpenu mpuBeeHHBIX (HOPMYIT K aIabaTHIECKOMY MPOIECCY UMEIOT OTHOIIICHUE
A.0=AU+A b.Q=A B. A=p(,-V,)

I A=RTIn2 . A=%CV(T1—T2) E. pV’ = const

1

LA
2.B,B
3.5,B.T
4.AT,LE
5.E

Ha

KT
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11.Hanbonee BeposiTHAas CKOPOCTh MOJIEKYJ yBeIWYHMIach B 3 pa3za. Temrneparypa uealbHOro ra3a Mnpu
3TOM YBEIMYMIIACH B
I.3paza 2.1m/8paza 3.9paz 4.6pa3 5.He usmenunace

12.BHyTpeHHSsIs SHEPTHS OJJHOTO MOJIS UJICATbHOTO OJJHOATOMHOIO Ta3a ONpeaeseTcs: GopMyoi

1.U-= §mRT

2
2.U = 3 RT

2
3.U= > KT 2

2
4.U=§mRT 5.U=§kT

2 2

p

13. MakcuMaabHyI0 BHYTPEHHIOI SHEPTUI0 UCAIbHBIA a3 UMEET B 2e *3
COCTOSIHMH, COOTBETCTBYIOIIEM Ha p — V 1uarpamme TOuKe s 4
11 le o5
2.2
3.3 %
4.4
5.5

14.ITpu n30X0pHOM IIpoLIECCE TeMIIEpaTypa HEKOTOPOM Macchl UeaabHOro raza usmensercsa Ha 100°C.

IIpu aTOM NaBIEHNE U3MEHUIIOCH C 4 10° 10 3 10° ITa. Kakosa Temrneparypa rasa B kosie nporecca? (°C)
1.32
2.27
3.22
4.17
5.12

15.neanpHblii ra3 pacumpssch, IEPEXOIUT U3 OJHOTO COCTOSIHUSA B JPyroe Tpems crocodaMu

1. uzobapuuecku
2. U30T€PMUYECKH
3. ammabaTuvecku
16.CoBepiraemeple B 3TUX  ITpolieccax paboThI COOTHOCSTCSA MEXIY coboit
CJIeIYIOIUM 00pa3oM
1. A<A<A;3
2. 2. A>A<Az
3. 3. A>A>Az
4. A1=A; = As,
5. 5. A1<Ay> Aj

17.B npouecce n3MEHEHHs COCTOSIHUSA T'a3a €ro JIaBlIeHrne 1 00beM OBbLIIM CBA3aHbI COOTHOIIEHUEM P =
oV (a = const). [Ipu ymensiiennn oobeMa raza Hajl HUM Obljla cCOBepIlIeHa paboTa

1. %(v1 ~V, )
2. %(vl2 ~Vv7)
3. alV,-V,)
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1.
2.
3.
4.
5.

4. aV, -V,)
5. 05(\/12 _sz)

18.B u306apHOM Mpoliecce 0JHOATOMHOMY HieanbHOMY ra3y nepeaano 100 [k rernotsr. ['a3 coBepmmn
paboty (Jix)

1.20

2.80

3.40

4.45

5.68

19. 13 kpuBBIX 3aBUCUMOCTH (YHKIIMU pacipenesneHuss MakcBemia OT CKOPOCTH, HaMMEHBIIIeH
TEMIIEpaType COOTBETCTBYET KPUBAs
1.1
2.2
3.3
4.4
5.5

v
20.ITpu kakoii TemIepaType CpeaHssi KBaJpaTHYHAasi CKOPOCTh MOJICKYJI a30Ta OOJIbIIe CpeTHEH
ckopoctu Ha 50 m/c? (K)

1.324

2.368

3.407

4.454

5.496

21.Tlpu kakoii TeMrepaType BO3yXa CpeIHssl CKOPOCTh MOJIEKYIT a30Ta M KUCIIOpOoAa oTin4aroTcs Ha 30
M/c? (K)

1.252

2.288

3.295

4.320

5.344

22. Ha kaxoii BeIcOTE JaBieHue Bo3ayxa coctaniseT 60 % oT naBneHus Ha ypoBHe Mops? CUUTaTh
TEeMIIEpaTypy BO3/lyXa Be3Jie OMMHAKOBOM U paBHOM 10°C.

1.~1xkm

2.~2 KM

3.~3kMm

4, ~4xm

5.5.~5km

23. Kak BezmeT cebs CTaTUCTMYECKHH BEC COCTOSHUS HEKOTOPOH TepMOJMHAMUYECKON CHUCTEMBI IpHU
MPOTEKaHUU 00paTUMOro ajnadaTHUecKoro npoiecca?

YBEJINYUBAETCS

HE U3MCHSICTCA

YMEHBILAETCS

HE MOXKET YMEHbILAThCS

HC MOXCT YBCIIMYUBATLCA
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24. VIneanpHblii Ta3 coBepiaeT nuki Kapro. 2/3 KonmuuecTBa TEIUIOTHI, TOJYYEHHOTO OT HarpeBaTes, ra3
OT/IaeT XOJOAWIbHUKY. Temrepatypa HarpeBatens 147° C. Temmnepatypa xomoamibauKa (°C).

1.98

2.85

3.46

4.28

5.7

25.011H MOb UAEaTBHOTO OAHOATOMHOI'O Ta3a U3MEHSIET CBOE
COCTOSIHUE TI0 IUKITYy H300pakeHHOMY Ha pucyHKe. B Touke 1
Temneparypa raza 7p. KoauuecTBo TemioThl, MOIy4€HHOE OT
Harpesarels 3a UK

1.RTy
2.2R Ty
3.45R Ty
4.5R Ty
5.6,5RT,

26.CoBepiiias 3aMKHYTBIM TPOIIECC, a3 MOIYYHI OT HarpeBaress KoaudecTBO TerioTsl 4 k/[x. KI1/]
nukia 10%. Pabota raza 3a nukn paBna (J{x)

1.400
2.4000
3.1200
4.200
5.800

27.neanpHblil TEIJIOBOM ABUTAaTENlb MOUTHOCTBIO 15 KBT oTnaer xonoawibHUKY 35 KK TEIIIOTHI KAk YO
cexkyHay. OTHOIIEHHE aOCOTIOTHBIX TEMITEPATYP XOJIOAMIBHUKA U HArpeBaTelisi paBHO

1.0,2

2.0,3

3.0,5

4.0,6

5.0,7

28.B koHTaKkTe c HarpeBareneM npu Temrepatype 71 SHTpornus pabodero Teixa MalluHbl, padoTaroIei Mo
ukiy Kapao, namenmnace ot S; 10 Sp. [Ipu aToMm MariHa coBepmmia padoTy

1.T,S,
2. 7,5,

3. T,(S,+S,)
4. Tl(SZ _Sl)
5. Tl(Sl - Sz)

29.B ueanpHOI MaIIMHE ¢ TEMIIEpaTypaMH HarpeBaTels u XonoamibHuKa T1 u T SHTporms pabodero
TeJa MeHsETCs B IpeJienax oT S1 10 Sp. PaboTa MammHb 3a UK paBHA

1.TS,-T,S,
2.T,S,+T,S,
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3. (Tl _TZ)(S:L + Sz)

4. (T, -T,)S, -S,) P 10’ [Ta
5. (Tl _TZ)(Sl_SZ) 2 -2 3
JL
30.TemnoBas MalllMHA, UCIIOJIB3YIOIIAS U/ICATIbHBIN IByXaTOMHBIN ras, 1ol
paboTaeT 1o 3aMKHYTOMY LIUKITY, H300paxkeHHoMy Ha pucynke. KIT/I 1 ) 14
MamuHbl cocrasisieT (%) y '
1 2 V.n
1.10,5
2.12,3
3.15,4
418,4
5. 20,2

31.WpeanbHblii ra3 pacumpuics uzodapuuecku or oobema Vi 10 oobema V. [Ipu 3ToM ero temmeparypa u
SHTPOIHSI U3MEHUITUCH COOTBETCTBEHHO

V V
lorTygo T, =% ,AS =vIn-2%
Vl 1

2. T=const, AS = p(V, -V,)

V V
3.orTymo T, = ,AS=-vIn-2%
V2 1

V i V
4.0t Tymo T, =% ,AS :lvRIn—z
Vl Vl

5. T=const, AS =—-p(V, —V,)

32.MneanpHblil Ta3 pacIMpuiics 30TepMudecku oT oobema Vi 10 oobema Vo. Ilpu 3ToM ero naBieHue u
SHTPONUS U3MEHWINCh COOTBETCTBEHHO

Vv
1.0T p1 10 pr—2 , AS = const
1

2. p=const, AS = p(V, —-V,)

3. 0T p1 10 pl\% ,AS =vR|n\£

2 Vl
V i V
4. 0T prmo P, — ,AS =—IRIn-2%
PLAC Pry 2",
V i+2 V
5.orpimo P, — ,AS =——1RIn—-2%
PLAO Pry 2 v,

33.B pe3ynbpTaTe H30XOPHOTO HAarpEeBaHUs BOAOPOJa Maccoi 1 I 1aBjeHME ra3a yBeJIn4uiIoch B 2 pasa.
N3menenue suTponuu pasHo ([x/K)

1.14,4

2.7,2

3.3,6

41,8

5.2,2
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34 Tlpn agnabaTHOM pPACHIMPEHHHM O0BEM KHCIOpOJa MAacCOd 2 Kr yBenuuuics B 5 pa3. 3menenue

sHTpormu paBHO (J[x/K)

1.4,25

24,0

3.2,5

41,5

5.0

35. Kucnopona maccoit 10 r u3oTepMUyecku paciiupsercs, Py 3TOM €ro 00beM yBelIuuuBaeTcs B 4 pasa.
N3menenue saTponmu paBHo (Jx/K)

1.3,6

2.1,2

3.10,8

4.15,2

5.20,4

DJIEKTPUYECTBO U MATHETU3M.

1.B snekTpuyeckoM 1oJie Ha IMOJIOKUTEIbHBIA AIEKTPUUECKUNA 3apsit ( = 3-10® Kn nerictByer cuna 2 H,

HalpapJIieHHAsl BIPaBO, KaK MOKAa3aHO Ha pUCYHKE. YeMy paBeH IO MOJYJI0 M Ky/Aa HalpaBi€H BEKTOP

HAMPSKEHHOCTH JEKTPUYECKOT0 OIS ?

: :

q
610 B/m, BrpaBo
6-10® B/M, B1eBO

+6,7 10 B/m, BripaBo
6,7-107 B/Mm, BiIeBo

2.Ha PUCYHKC IIOKa3aH Fpa(I)I/IK 3aBUCUMOCTH HAIIPAKCHHOCTU SBJICKTPUYCCKOI'0 IOJIA OT KOOPAWHATHI.
Kak mensiercs MOAYJIb NIOTCHIHAJIA ITOJISA B 3aBUCUMOCTH OT 3TOM KOOpI[I/IHaTI)I?

E

0 X

He m3menurcs

YMeHbIaeTcst JIMHEMHO C pOCTOM KOOPIUHATHI
YBennuuBaeTcs JMHEHHO C POCTOM KOOPAUHATHI

+ VBenuuuBaeTcs HEJIMHENHO € POCTOM KOOPIMHATHI

3.Ilo HampaBlIEeHUIO K MOJIOKUTEIHHO 3apsDKEHHOMY IIapy JETHT OTPHUIATEIBHO 3apsKEHHBIN IIapuK
-6
(cm.puc.), 3apsa kotoporo =-3-10" K. IToTeHIua 3JIEKTPUYECKOTO MOJIS IIapa B TOUYKe A paBeH 1-

4
10" B, a B Touke B Ha mMoBepXHOCTH mIapa OH paBeH 1-10° B. Kunernueckas SHEPIHs NIapHKa B TOUKE A
paBHa 0,28 J[>x. KakoBa sHeprus 1BUKEHUS IIapUKA B MOMEHT €TI0 CTOJIKHOBEHMSI €TO € IIapoM?

|
q B

0,35 IIx
0,65 JIx
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0,45 JIx
+ 0,55 JIx
0,75 Ix

-6 6

4.]1Ba Toyeunsix 3apsiaa q; = 2:-10° K u Q2 = -4 -10” Kt HaxoasTcs Ha pacCTostHUM 6 CM. ApYT OT JApyra
(cM. puc.). OnpenenuTe HANPSHKEHHOCTD IEKTPUIECKOTO MOJIS 3THX LIAPUKOB B TOUYKE A, COCTaBIISIONIECH ¢
3apsaMy paBHOCTOPOHHUH TPEYTrOJIbHIK

A

q'l. . @2

8,7-10°B/m
+8.,7-10°B/m
8,7-10'B/m
7,8-10°B/m
7,8:10°B/m

S5.IIpu wuccrnenoBaHMU 3aBUCHUMOCTH 3HAYEHHUS 3JIEKTPUYECKOTO 3apsiia Ha OOKJIa[Kax KOHAEHcaropa OT

MPUJIOKEHHOTO HampsbkeHus Obul moiydeH Tpaduk, u3oOpakeHHbId Ha pucyHke. [lo stomy rpaduky
paccuMTany 3Ha4YeHHE EMKOCTHU KOH/IEHCAaTOpa, KOTOPOE OKa3aJIoCh PaBHBIM:

12

1 &

3 0.2

g0 Kn D5

0.4

0.z

1]

1] 20 41 &
B
+2:10°®
2,5102 @
50 @
2:10° @

6.271eKTpOHBI, BBUIETAIONIME M3 OJHOM IUIACTHHBI 3apsHKEHHOTO IJIOCKOTO KOHJEHCaTropa ¢ HayallbHOM
CKOpPOCTBIO, pPaBHOW HYJIO, JOCTHralOT Jpyroil miuactuHbl, umest ckopocth 10 m/c. Konpencarop
OTCOEJMHWIINA OT UCTOYHUKA ToKa. Yemy OylieT paBHa KOHEUHas CKOPOCThb 3JIEKTPOHOB, €CIIU MapauIeIbHO
3TOMY KOHJIEHCATOPY MOJACOECAUHNUTD HE3apsKEHHBIN KOHJIEHCATOP TaKOW KE EMKOCTH?

6,8 Mm/c

+7,1 m/c

7,8 M/c

8,1 m/c

8,8 M/c

7100 pesucropy Teuer MOCTOSHHBIM Tok. Ha prcyHke mpuBeneH rpaduk 3aBUCHMOCTH KOJMYECTBA
TETUTOTHI, BBIICIIEMOM B pe3ucTope, OT BpemeHu. ConpoTusiieHHe pe3uctopa paBHo 5 OM. Uemy paBHa
cuJjia TOKa B pe3ucTope?
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(B
o B &8 8825

+2A
4A
5A
20 A

8.Kak m3MeHuTCs cuia KyJTOHOBCKOTO B3aMMOJEWUCTBUA JIBYX HEOOJBIIUX 3apsDKEHHBIX YacTHUI, €CIU
ANEKTPUYECKUH 3apsi/i OTHOM U3 HUX YBEJIUYUTD B 3 pasa, a pacCTOSIHUE MEK1Y HUIMU YMEHBIINTS B 2 pa3a’?
VYBemuures B 1,5 paza

+ YBenuuurcs B 12 pa3

Ocranercs npexxHen

YMenbmmTces B 6 pas

9.3apsKeHHBIM BO3MYIIHBIA KOHJIEHCATOP OOJagaeT PHEprued 3JeKTpuyeckoro mojsi, paBHou 20 Jx.
UeMmy cTaHeT paBHA SHEPrusi KOHJIEHCATOpA, €CIM MPOCTPAHCTBO MEXKIY €ro OOKJIaJKaMH 3allOoJHHUTH
JURJIEKTPUKOM C IMAJIEKTPUUECKON TPOHUIIAEMOCTBIO T = 47

80 JIx

40 x

20 Ix

10 Ix
+5 Ix

10.Ilo mpoBOJHMKY TeuYeT MOCTOSHHBIN 3JIEKTPUYECKUU TOK. BennumHa 3apsaa, MpOXOMSILEro yepes
IIPOBOJIHUK, BO3PACTaeT C TEUEHUEM BPEMEHM COIJIacHO rpaduky Ha pucyHke. Cuiia TOKa B MPOBOJHUKE
paBHa:

10
g

q.En

i
4 ]
2
0

24 A
12 A
6 A

+15A

11.K ucrounuky Toka, y kotroporo 3/IC paBna 6 B, moaxmounnu peocratr. Ha pucynke nokaszan rpaduk
WU3MEHEHUs] CWIbl TOKa B PEOCTaTe B 3aBUCUMOCTH OT €ro ComnpoTuBieHue. YUeMy paBHO BHYTpEHHeEe
COIPOTUBIIEHUE UCTOYHUKA TOKA?
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0

1 Om
+0,5 Om
2 OMm

12.Ha pucyHke npuBe/icH rpavik 3aBUCHMOCTH CHJIBI TOKA, IPOTEKAOIIET0 Yepe3 MPUOOp, OT HAIPSDKCHUS Ha
Hem. U3 rpaduka crnemyer:
35
2z :
= i "
1 .? 7

7
D5
fo
0

0.z o4
LLE
TOK B LIENIM HE IOAYMHSAETCA 3aKoHY OMa
+ TOK B 1IeNK MOAYMHsIETCs 3akoHy OMa TosIbKO Tipu conpotuBieHuit menee 0,10m
3akoH OMa BBIIOJTHAETCS IIPU BCEX 3HAUECHUSX HAMPSKEHUS
conpotusiieHue npudopa pasxHo 0,10m

13.0mnpenenure CHiTy TOKa M €ro HarpaBJICHHE Yepe3 aMIIepMETp B CXeMe, MMPUBEJICHHON Ha PUCYHKE, CUUTAs
aMIIEpMETP UACATbHBIM.
3 Omn 1 4 0Own

0

0,5 A, nanipaBnenue 1-2
0,5 A, HanpaBienue 2-1
+ 1 A, HanpaBnenue 2-1

Hanpsioxenue Mexay Toukamu 1 1 3 Ha W300pakeHHOM Ha PUCYHKE yJ4acTKe eKTpryecKoit renu pasxo 0,9
B. Jlnst Toro utoObl HampsbkeHne Mexay Toukamu | u 2 Obuio paBHo 0,3 B, comporuBnenune Ry momkHO

COCTaBJIATh:
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3 On Bx

P Y S R

1 2

0.3 Om
3 Om
+ 6 Om
9 Om

14.Butok mpoBOAa HaXOAWUTCA B MAarHUTHOM II0JIE U CBOMMH KOHLIAMHM 3aMKHYT Ha amIiepMeTp. 3HaueHHUe
MarHUTHOW WHAYKITUH TIOJII MEHSETCS C TEYCHHWEM BPEMEHH COTJAacHO rpaduky Ha pucyHke. B kakoii

IMPOMEKYTOK BPEMEHH aMIICPMETP MOKAKET HAITMYKE IJICKTPUICCKOI'O TOKA B BHTKE?

B

t,c

Or0mo lc
+0Or1 mo 3¢

Ot 3 o 4c
Bo Bce npomexytku Bpemenu ot 0 1o 4¢

15.B uenu u3o0paskeHHOM Ha pUCYHKE, MOKa3aHus amrepMerpa paBHel 0,5 A, BoibTMeTpa — 4 B. Uemy paBHa

OJIC ucrouHuKa, €civ ero BHyTpeHHee corpotusiierre 1 Om?

35B
4B

+45B
5B

16.Cuna Toka B KOjIeOaTeIbHOM KOHTYpE MEHSETCS COINIacHO rpaduky Ha pucyHKe. B Kkakue MOMEHTbI

BpeMeHH (B npefieriax rpaduka) 3apsi KOHIeHcaTopa MakCuMasieH?

l]/:_\ + / -
1 1\3—/& 5 408

t=1-10"c.

I
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t=2-10"cut=4-10"c
t=1.-10"c. ut=3-10"*¢c
+0,t=2-10"cut=4-10"c

17.Ha pucyHke npuBejieHa KapTHHA JIMHUN HAPSHKEHHOCTH JIEKTpocTaTnyeckoro noist. Kakoe cootHomeHne
st E m ¢ B Toukax 1 1 2 BepHBL:

E >

/

1

E1=E>, 91>¢2
E1>E», 01<¢2
+ E1<Ez, 01>¢2
E1>Er, 91>¢2
E1<E, 1<

18.B MarauTHOM M0JI€ OECKOHEYHO JJIMHHBIX MapaJluICJIbHBIX ITPOBOAHUKOB C OAMHAKOBBIMU TOKAMMU IIPOJICTACT
anexTpoH. Kak HampagpiieHa cusa AeHCTBYIOIIAs Ha 3JIEKTPOH B TOUKE A?

i1 [ i2

BJIEBO
-+ OT Hac
K HaM
BIIPABO
BBEPX

19.Kakue yTBep KIeHUs CTIPABEITUBBI /711 TIOJISIPHOTO JIMAJIEKTPUKA?
A JIUnosibHBI MOMEHT MOJIEKYJT IUAJIEKTPUKA B OTCYTCTBHE BHEITHETO MIEKTPUUYECKOTO 0SS PABEH HYJIIO.
B.Jlusnextpudeckas BOCIIPUMMUYMBOCTE 0OpAaTHO PONOPLHMOHATIBHA TEMIIEPATYpE.
C.O06pazer T1IeKTprKa B HEOTHOPOAHOM JIEKTPHUYECKOM MOJIE BTATUBAETCS B 001aCTh 00J1e€ CHIIBHOTO MOJISL.
AuC
TOJIbKO B
ToibKo C
AuB
+BuC

20.Ha pucynke naHa BoJIbTaMII€pHasl XapaKTEPUCTHKA HEKOTOpoH Lenu. Yemy MpHUMEpHO paBHA MOIIHOCTb
noTpebisiemMast Lerbio py Hanpsbkenuid 30 B?
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LmESs

140
100
H_I 1
ED
40
a
0

LB

+1,0 Br
3,0 Br
30 Br
0,35 Bt
1000 Bt

21YpaBHenue MakcBeruia [l HEKOTOPOTO MPOCTPaHCTBA UMEET CIISTYIOIINI BUI:

fEMI=0 {H,dl=i
L L
fEdS=q {B,dS=0
S S

B stom mpocrtpanctBe: A.OTCYTCTBYIOT TOKM cMelleHus; B.OTcyTcTByeT mHepeMEeHHOe MAarHUTHOE IIOJIE;
C.Cy1ecTByIOT HE3aBUCHMBIE IPYT OT JIpyra CTallMOHAPHBIE MIEKTPUIECKOE U MAarHUTHOE IOJIS.

+ Tonbko C

Toiibko A u B

TOJIBKO A

TOJIBKO B

CIIPABE/IJIMBBI BCE YTBEPKIACHUS

22 Kakue yTBepKIeHHs 1715 JMaMarHeTuKa ClipaBeaJIuBbI?

A.MarHuTHbIII MOMEHT MOJIEKYJT (aTOMOB) JMAJIEKTPUKA B OTCYTCTBHE BHEIIHErO MAarHUTHOTO TIOJISI PaBEeH
HYJIIO.

B.Bo BHenmemM MarHMTHOM TI0JI€ TURJIEKTPUK HAMarHMYMBAETCsI B HAIIPABJICHUH MIPOTHUB BHEIITHETO TTOJISI.
C.MaruuTtHas IpOHUIIAEMOCTb TUAJIEKTPUKA 00paTHO MPOMOPIOHATEHA TEMIIEPATYpE.

Tomeko B

TOJIbKO B

+AuB

BucC

AunC

TobKO C

23.Ilone co3maHo JBYMs JUIMHHBIMM TPSMBIMH TapaUieNbHBIMH TOKaMH 1O | IMPOTHBONOIOKEHHOTO
HarpaBieHus. Yepes Touky A nposeraer 35ekTpoH. Kak HarpapiieHa cuia, JeUCTBYoIIas Ha SIEKTPOH?

BIIPaBO
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BHH3
OT HacC
K HaM

+ BJIEBO
BBEPX

24 11nockuil KOHIEHCATOP € TUAJICKTPUKOM MOAKIIOUYAIA K UICTOYHUKY HANPSHKEHUS U YIATWIN TUJICKTPUK.
Uro npu 3ToM npouzonuio? A.EMKOCTh KOHAEHCAaTOpa yMeHbIIIack; B.HanmpsokeHHOCTh Mo yBEIMUMIaCh;
C.3apsin Ha 00KITaIKaX YMEHBIIIMICS.

Tonbko A

TOJIbKO B

TosbKo C

+ Tosbko A u C

A, B,C

25. JITMHHBIA TPAMON MPOBOJHHUK C TOKOM | HAXOMUTCS B OJHOW IUIOCKOCTH C MPSAMOYTOJIBHONW PaMKOH.
MarHuTHBIN OTOK, TPOHU3BIBAIOIIUN PaMKy, OyAET paBeH:

el
Fe
b
. a+b
+ Hoj g n22
27 a
) a+b
Hoia? .10
A a
. b
Hoia.p.In2
27 a
. a+b
& i-a- |n -
A a
) b
Ho-1-a-b-In—
a
26Ha paCCTOHHI/II/I Rl OKOJIO OYCHb IOJIMHHOI'O HpSIMOl"O HpOBO,Z[a C TOKOM | napanneano eMy

HAXOJUTCS HEOONBLION MpOBOTHMK JumHOM L ¢ Tokom i. Ecmm 3TOT NpOBOAHUK TEPEMECTUTH
NEePIEHINKYIIIPHO MPOBOY Ha paccTossHUE Ry, To mpu 3ToM Oyzaer coBepieHa paboTa, paBHas:

+ﬂi2|_.|nm

2w R,
Ho ez o Re
2 R,

Ho gz Re

27 R,

Ho gz Re

A R,
Hoi212 |n R +R,
A7 R,
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27.1IpoBOTHHK C TOKOM CO3a€T Ha PACCTOSHUM 1CM MarHUTHOE T0JIe, MHAYKIIUS KoToporo paBHa 0, 5 TII.
K »ToMy mnpoBOIHUKY TOJHECIM TMEPHEHAUKYISIPHO IPYroil MPOBOJHUK C TaKUM K€ TOKOM Ha
paccrostauit 30 cM (cM.puc.). Onpenenure UHAYKIMIO MAarHUTHOTO TIOJS B TOYKE A, JIeXKaIlel MmocperHe
MEXy POBOTHUKAMHU.

N

e

1,1-10° Tn
13102 Tn
+1,510%Tn
1,7102 Tn
2,1-110%Tn

28./1sa mapamienpHbix npoBoga AB um CD (cm.puc.) ¢ mpeHeOpeKMMO MajbiM CONPOTHBIICHUEM
HaxomuTcss Ha paccrostauit | =1.5m gpyr or apyra. Touku A u C COCOUHSIOT PE3UCTOPOM C
compotuBieHueM Rj;=10 Om, Touku B u D — pesucropom conpotuBienueM R;=20 Owm.
[Nepniennukymsipao miockoctu ABCD umeercss omHoponHOEe MarHuTHoe mosie mHaykmuer B=0.1 To.
KakoBo moka3aHue HICIBHOTO BOJIBTMETpA, MOJKIrOUYeHHoro K Toukam A u C, ecim pesuctop R;
JIBHYKETCS. PABHOMEPHO CO CKOPOCThIO 3 =8m/c ?

A B

» g R]. * R2 ™ |

12B
08B
+0,4B
0,1 B
0,06 B

29.HamnpsbkeHne Ha KiieMMax KOHJEHcaTopa B KoyieOaTeTbHOM KOHTYPE MEHSIETCSl C TE€UEHHUEM BpPEMEHH

cornacHo rpaduky Ha pucyHke. Kakoe mpeoOpazoBaHHe 3HEPrUd MPOUCXOTUT B KOHTYPE B MPOMEXKYTKE
BpeMenu oT 0 10 1:103¢?
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i\ 2 f3 4 L1 e

-2

+ DHeprus AIEKTPHUUECKOT0 MO KOHACHCATOpa Peodpa3yeTcs B SHEPTHIO MATHUTHOTO TOJISI KaTYIIKH
DHeprusi MarHUTHOTO TIOJISl KaTYIIKU Mpeo0pa3yeTcs B SHEPTHUIO JIEKTPUUECKOTO MOJIs KOHJEHCAaTopa
DOHeprus 3JIeKTPUUYECKOT0 M0JIs1 KOH/IEHCAaTopa peoOpazyeTcs B SHEPIUIO IBUXKEHHS JIEKTPOHOB B IIPOBOJIAX
DOHeprusi JBWXKEHUS DJEKTPOHOB B TMPOBOJAAX MPeoOpasyercsi B OSHEPTUIO AIEKTPUYECKOrO MO
KOHJIEHCAaTopa
Onrtuka. AToMHas u sepHas pu3uka.

HUHTEP®EPEHIIUA CBETA

1.OnTtuueckas pa3HOCTh X0/a ABYX BOJH MOHOXpomaTtuueckoro cet. 0,3 A. PazHocTs (a3 aTux
BOJIH paBHA

0,3n

0,6m

0,7n

0,15#

0,35w

2.KorepeHTHBIE BOJHBI C HAYAIBHBIMH (ha3aMu (1 U Q2 TIPU HAIOKEHUH MAaKCUMAJIbHO yCHUIIMBAIOTCS,

ecmn (k=0,1,2...)

01— @2 = 2kn
A=kZ

2
A=(2k +1)%
Q1 — @2 =kn

01— @2 =(2k+1) &

3.MHTEepPepeHINOHHBII MUHUMYM BTOPOTO MOpsAKa s puoneToBbIX Jyder (400 HM) BO3HUKAET
IIPU Pa3HOCTH X0Ja (HM)

800

1000

1200

400

500

4.ITpu onTUYECKOM pa3HOCTH X04a KOrepeHTHBIX Jydeit 1,8 MxkM B nuanazone ot 0,76 no 0,38 MkMm
MaKCHUMaJIbHO OCIA0JISAIOTCS Y4 CIAEAYIOMUX IITUH BOJTH (MKM)

0,72;0,51;0,4

0,6; 0,44; 0,38

0,38; 0,76; 0,45

0,6; 0,38; 0,76
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0,76, 0,45; 0,38

5.PaccrosiHue Mexay IByMs KOT€pPEHTHBIMHM HCTOUYHMKAMHU CBETA YMEHbIIAETCS B 2 pasa,
paccTOsIHUE OT HUX J0 9KpaHa yBeJInuuBaercs B 2 pasa. [Ipu 3ToM paccTosiHue MeXTy ABYMsI TEMHBIMU
[I0JIOCAMU Ha 3KpaHe

yBeIM4YMBaeTcs B 4 pasa

yMeHbIlaeTcs B 4 pasza

octaercs 6€3 H3MEHEHU

YBEJIMYUBAETCS B 2 pas3a

yMeHbIIaeTcs B 2 pasa

6.B onbiTe FOHTa paccTosiHue MexAy meassMu 1 MM, pacCTOsSHUE OT WIeNeH 40 dKpaHa 3 M.
upuna naTEpPEPEHIMOHHBIX TOJ0C HA 3KpaHe 1,5 Mm. JlTnHa BOJIHBI, MCIyCKaeMO HCTOYHHKOM
CBeTa, paBHa (HM)

850

700

650

500

450

7.Ha skpaHe HabniogaeTcs uHTepPEepeHUUOHHAsA KapTUHA OT JIBYX KOI€pEHTHBIX HCTOUHUKOB
ceta (A, = 0,8 mxm). Korma Ha mytu ogHOTO U3 Jiyyeil nepneHauKyIsipHO eMy TOMECTUIIH TOHKYIO

cTexJsHHYI0 iactuHy (N =1,5), uarepdepeHnonHas KapTuHa H3MEHUIIACh Ha TTPOTUBOTIOI0XKHY IO
(MakKCUMyMBbl CMECTUJIMCh HAa MUHUMYMBbI). MUHUMalbHas TOJLIMHA UIACTUHBI paBHA (MKM)

1,6

1,2

0,8

0,4

0,2

8.Ha cTexJISHHYIO NJIaCTUHKY TOJNIMHON d1 M MOKa3aTeaeM MPeJTOMIICHHS Ny HAJTUT CIOH
KUAKOCTH TOJIIHHOM Oy M oKa3aTeaeM MPEIOMICHUS 1y, IPUYEM 11> np. Ha )KHUIKOCTh HOPMATIBbHO
najaeT CBET C JUIMHON BOJIHBI A. OnTHyecKas pa3HOCTh X0Jia OTPAKEHHBIX HHTEPPEPUPYIOLIUX JTyUuel
paBHa

A
2d.n +=
1'1 2

A
2d,n, + —
2'2 2
2d,n,
2d,n,
2d1(n1 - nz)

9.CBeT najiaeT HOpMaJIbHO Ha MOBEPXHOCTh TOHKON MBUIbHOM 1eHkH (N=1,33). HTepdepeHInOHHBbIIH
MaKCHMYyM HEKOTOPOIo NopsijKa HabogaeTcs npu JyinHe BoJHbl 630 HM, a 6nmxaimmii K HeMy MUHUMYM
IpU JJIMHE BOJIHBI 525 HM. TonmuyHa MiIeHKH paBHa (HM).

630

590

525

450

400
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10.Bo3ayuiHblil KJIMH 00pa30BaH ABYMS CTEKJSHHBIMH IJIACTUHAMU U OCBEIIECH
MOHOXPOMATHYECKUM CBETOM. ECIIM NpOCTpaHCTBO MEXAY MIACTUHAMM 3alIOJIHUTh KHUIKOCTBIO C
rokasaresieM mpejaoMieHus 1,6, TO pacCTOsHIE MEXY UHTEP(EepEHIIMOHHBIMU MOJIOCAMHU

yBenuuures B 1,6 paza

yMmeHbluTes B 1,6 paza

YBEJIMUUTHCS B 3,2 pas3a

yMeHbIINUTCSA B 3,2 pasza

HE U3MEHUTCS

11./1Be miockomnapasjiedbHble CTEKJISIHHbIE MIIACTUHBI IPUI0XKEHBI OJIHA K IPYTod Tak, 4To
MEXy HUMHU 00pa3oBajcs BO3AYIIHBIN KJIWH C YoM o. Ha onHy U3 NIacTUH majgaeT HOpMaabHO
CBET C JJINHOU BOJIHBI A. IlepBast TeMHas mojgoca B IpOXOJsIIEeM CBETEe HaOJIOAAa€TCs OT JIMHUU

CONIPUKOCHOBEHMS Ha PACCTOSIHUH, PABHOM
31
da
A
da
A
20
51
20
12.YcranoBka no HabmogeHUIO Koixell HproToHA OCBemaeTcss CBETOM C UIMHOM BOIHEI 0,6 MKM.
TpeTbe TeMHOE KOJIbII0 HbI0OTOHA B OTPak€HHOM CBETE€ COOTBETCTBYET TOJIIIUHE CIIOSl BO3AyXa

(MKM)
5,25

2,1

1,05

0,95

0,9

JANDPPAKIUA CBETA

13.®a3k1 koNebaHuil, MPUXOAANINX B TOUKY HAOIIOJAEHUS OT coceNHuX 30H Dpenens
COBHAJAIOT

OTJIMYAIOTCS Ha 71/2

OTJINYAIOTCSA HA T

OTIINYAIOTCSI HA 2 T

OTIUYAIOTCS HA 4 T

14.Ha nytu nyda, MIOyHIero B BO3JyX€ IOCTaBWIU JuadparMy C KpPYIJbIM OTBEPCTHEM,

npoInyCKarounum IIOJIOBUHY HCpBOﬁ 30HBI (DpeHeJ'I}I. HNHTEeHCUBHOCTH B OCHTPC

nuGpakIMOHHON KapTHHBI
yBEJIMYMJIACh B 2 pasa
YMEHBIIMIACh B 2 paza
YBEJIMYUJIACH B (2)'2 pas
ymenbmuaacs B (2)Y? pas

yBeauuuiach B 4 pasza
15. Ha nuadparmy ¢ KpyriabsIM OTBEPCTHEM AUAMETPOM 4 MM MajjaeT HOpMaJIbHO NapaielbHbIN

Ny40K Jyueil MoHOXpomaTuueckoro ceeta (A = 0,5 mxm). Touka HaOIIOIEHHUSI HAXOAUTCS Ha OCH
OTBEpCTHS Ha paccTOAHUU |1 M OT Hero. B oTBepcTue ykinaapiBaeTcs koiauyecTBo 30H Dpenens,

paBHOE
1
2
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16.Ha kpyrioe orBepcTre AUaMeTpoM 2 MM TalaeT MapajuIeIbHbIA My40K MOHOXPOMAaTHIECKOro cBeTa (A
=500 am). LleaTp nudpakroHHON KapTHHBI Oy1eT HanboJee TEMHBIM, €CJIH YKpaH HAOII0eHUS

PaCIIOJIOAKEH OT OTBEPCTHS Ha PACCTOSHUU (M)

1
1,25
1,5
2

4
17.Ha mens mupuHON o = 6A MTajgaeT HOPMAJIBHO MapaselIbHBIA My40K MOHOXPOMAaTHYECKOTO CBETa

¢ JUIHOM BosHBI A. CuHYC yria Audpakiuuy, Mo KOTOPEIM HA0JI0IaeTCsl MAKCUMYM BTOPOTO MOPsI/IKa,

paBeH
0,42
0,33
0,66
0,84
0

18.Ha menp mupunoi 0,1MM namaetT HopMaTbHO MOHOXpoMmaTtudeckuit cBet (A = 0,5 mxm). [lupuna
[EHTPATBLHOTO TU(PAKITMOHHOTO MaKCUMyMa cocTaBisieT 1 cMm. PaccTossHue OT 1enu 10 3KpaHa paBHO

(m)
01
0,5
1,0
15

2
19.Ha nu¢pakimoOHHYIO peHIeTKy ¢ nepuoaoM d majgaer HOPMaJIbHO CBET C JUTMHOW BOJHBI X.

3a pemeTKou pacroiokKeHa JInH3a ¢ (POoKyCHBIM paccTosinuemM P. Ha skpane HaGiroaeHUS
pacCTOSIHUE MEXY CIEKTPOM TPETHEro NOpsAAKA U LEHTPAIbHBIM MaKCUMyMaM paBHO

3AF

d
3AF

Vd? -9
3F
3d? - 2
3F
Vd? - 22

31

F
20.Ecnu I[I/I(I)paKI_II/IOHHaH PCUICTKAa UMECT 100 IITPUXOB, TO CIICKTPAJIbHBIC JIMHU C JJIMHAMU BOJIH

598 1 602 HM OyayT pa3pelieHbl B CISAYIONIEM TTOPSIIKE
NepBOM
BTOPOM

TPETHCM

4EeTBEPTOM
He OyIyT pa3penieHbl HA B KAKOM

21.VrnoBas gucrniepcust AuPPaKIUOHHON PEIISTKU A HEKOTOPOU UTUHBI
BOJIHBI (TIpW MaJibIX yriax audpakiuun) pasHa p. Ecou nnunaa perretku /,
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TO paspemiaronasi cnocooHOCTh K 3TOM PEeIIeTKH JJIsl U3JYyUCHUS TOU Ke
JJIMHBI BOJIHBI ONpeesieTcs o gpopmyiie

D

4

o
D, -
D, A

I
kN
I
A
AA
22 .HanMeHbI1as pa3pemarolnas cCliocOOHOCTh NTUPPAKIIUOHHONW PEIISTKH, C MOMOIIBIO KOTOPOU
MOYKHO pa3pelnTh ABe JUHUU Kanus (A, = 578 um u A, = 580 HM), paBHa
1158
578
290
145
2
HOJAPU3ZALIUA CBETA

N
23.KpyroBas moisipusanus UMeeT MEeCTO, €CJIU Pa3HOCTh (a3 KonebaHuit Bektopa E Bo B3aumHO

MNECPICHAUKYIAPHBIX HAIIPABICHUAX
0ecropsI04HO MEHSETCS
1. paBHa HYyIO

Vs
2. paBHa —
PABEE

pia
3. paBHa —
PAREE

4. paBHa 7

24 Ecnu MHTEHCUBHOCTH €CTECTBEHHOTO CBETa J, TO CpeHUE 3HAUYCHUS aMIUTUTYHA KOoJeOaHmi
-
3JIEKTPUUYECKOr0 BEKTOpa Eo BO B3aMMHO NEPNEHAMKYJISPHBIX IUIOCKOCTSIX, COAEP/KALUX JIYY, PABHBI

Ji
J

v0.5J

0.5J

32
25.1Tpun HanOXeHUU ABYX CHH(pA3HBIX BOJH OJJMHAKOBOW MHTCHCHUBHOCTH J, TOJIIPU30BaHHBIX
BO B3aMMHO NEPIEHAUKYISPHBIX HAIIPABJICHUIX, PE3yJIbTUPYIOLIAasi MHTEHCUBHOCTh paBHa

J

2]

4]

V2

0
26.I1pu IpOXO0OXKJAEHUU €CTECTBEHHOTO CBETA Uepe3 MOoJIAPU3aTOP €ro MHTEHCUBHOCTH
HE U3MEHSETCS

yMEHbIIaeTcs B 2 pa3a

3aBUCHUT OT KO3()(PULIMEHTOB OTPaXE€HHUs U MOTJIONIEHUS CBETA

3aBUCHUT OT pa3HOCTH (pa3 KoseOaHU BekTOpa £ BO B3aMMHO NEPIEHIUKYIISIPHBIX
IJIOCKOCTSIX
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paBHA HYJIIO
27.B 4acTHYHO TMOJAPU30BAHHOM CBETE aMILIUTY/a BEKTOpa £, COOTBETCTBYIOIAs
MaKCUMaJIbHOW MHTEHCUBHOCTH CBETAa, BJIBOE OOJIBIIIE aMIUIUTY/Ibl, COOTBETCTBYIOIICH
MUHHUMAaJIbHOW UHTeHCUBHOCTHU. CTeNeHb MOJSApU3ALUU PaBHA

0,25

0,33

0,5

0,67

0,75

28.Ecniu eCTeCTBEHHBIN CBET MMaJaceT Ha MPO3PavyHBIA TUIIEKTPUK MO yTriIoMm bprocrepa, To
OTpa’K€HHBIN JIy4

MOJIIPU30BAH B MJIOCKOCTH MaJACHUS

MOJISIPU30BaH B MJIOCKOCTH, NEPNEHAUKYJIIPHON NJIOCKOCTHU NaJCHUS

YaCTUYHO MOJSIPU30BaH B MJIOCKOCTH IAJICHUS

YaCTUYHO MNOJIAPU30BAH B IJIOCKOCTH, NEPIEHAUKYISIPHOU MIOCKOCTHU NAAEHUS

OCTaeTcsl €CTECTBEHHBIM

29.Ecnu ecCTECTBEHHBIM CBET MajlaeT HAa NPO3PAadHBIM AUIIIEKTPUK moJ yriioMm bprocrepa,
TO OPEJIOMIICHHBIN J1y4
AIIIMNTUYECKH NOJIIPU30BAH
YAaCTUYHO MOJSIPU30BaH
IOJIHOCTHIO NOJIIPU30BAH
OCTaeTCs €CTECTBEHHBIM
MOJIIPU30BAH I10 KPYTry
30.Ecan oTpaXeHHBIM OT CTEKJISIHHOW MHOBEPXHOCTH Jy4d MOJHOCTHIO MOJISIPU30BaH, TO YIOJI
MEXAy MaJaroliuM U OTPaKEHHBIM JIy4aMU PaBEH
/4

2
arctgn

arcctgn

tgi,;

arctgi,
31.Ha uneanbHoe nojsipyu3yloliee yCTpOUCTBO NajlaeT CBET OT OOBIYHOIO UCTOYHUKA. [Ipu
BpallleHUH MOJISIpU3aTOpa BOKPYT HAIIpaBJIECHUS PACIIPOCTPAHEHU JIyYa 3a MOJIIPpU3aTOPOM
MHTEHCHUBHOCTB CBETa MEHSIETCA OT Jy 10 Jyux

HUHTCHCHUBHOCTL CBCTA HC MCHACTCS U paBHA ‘]ECT

MHTEHCUBHOCTH cBeTa J = J,., COS°a (¢ -yron noBopora)
1
MHTEHCUBHOCTH CBETA HE MEHAETCS U paBHA J = EJ BT

MPOUCXOJUT BPAICHHUEC IMIIOCKOCTH MOJIApU3alIun

32.IlHTEeHCUBHOCTbh €CTECTBEHHOT'O CBETA, MPOIIEAIIETO Yepe3 MOJISIPU3aTop, €CIH MOTEPH B HEM
Ha OTpPakE€HUE W MOTJOMEHUE COCTaBISIOT 12%, ymenbIinaercs Ha (%)

6

88

44

38

56

33.Ecnu npu mpoX0XKJACHUH CBETa Yyepe3 JBa MOJSIPU3aTOPa MHTCHCUBHOCTh €CTECTBEHHOT'O CBETA
YMEHBILAETCS B 8 pa3, TO yroj MeXAy IJIOCKOCTAMHU IPONYCKaHUs MOJIAPU3aTOPOB PaBEH
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30°
45°
60°
70°
75°
34.Eciu HanpaBJICHHUE pacpOCTPAHEHHS CBETOBOTO JIy4a MmapajieIbHO ONTHYSCKONH OCH KpUCTaia,
TO JBOMHOE JIy4EIIPEIOMIICHUE

HaOIr01aeTCs, €CIAH MagaeT €CTECTBEHHBINH CBET
HaOII0gaeTCs, €CJIM MmaaeT MOJsSPU30BAHHBIN CBET
HaOJr01aeTCs B JIFOOOM Ciydae

HE HaOII0JaeTCs, €CIU MaJacT MOJSIPU30BAHHBIN CBET I

He HaOJrogaeTcs B II000M cliydae

35.EcTecTBEHHEBIN CBET TaaeT Ha IBOSKO MPEIOMIISIFOLLIN I
kpuctaul. Ecin 0oObIKHOBEHHBINH M HEOOBIKHOBEHHBIN JYy4Yd UIYT B

KpHUCTaJllIe KaK IOKa3aHO Ha PUCYHKE, TO

Ao <A

Ao =4

Ao > A
36./[BoliHOE Ty4enpeIOMIICHHE CBETA B KPUCTAILIAX 00BACHSICTCS

3aBUCHUMOCTBIO IMOKa3aTelsl NPEeJOMIEHHS KpUcTalljla OT JUIMHBI BOJIHBI 1AJA0LIEr0 CBeTa
AHU30TPONMUEN MATHUTHOW NPOHUIAEMOCTHU

aHU30TPONHUEH IIIOTHOCTH

AHU30TPOIHUEN TUIIEKTPUYECKON IPOHUI[AEMOCTH

B3aUMOJIeicTBHEM (DOTOHOB C 3JIEKTPOHAMHU BELIECTBA
37.Bpamienne mI0CKOCTH MOJISIPH3ANUA 00BICHICTCS

3aBHCHMOCTBIO MOKa3aTels NPEJIOMIIEHUS OT CTENEHU MOJISIpU3aluu

AHU30TPOINHUEN JUIITEKTPUIECKON MPOHNUIIAEMOCTH

pa3auuueM MoKa3aTesel NPeJoOMIIEHUS IPaBO — U JIEBONOJAPU30BAHHBIX BOJIH
CJIO)KEHHUEM MPaBO — U JIEBOMOJIAPU30BAHHBIX BOJIH

uHTepdepeHnreil BoJIH
38.B 2 % pacTBOpe caxapa, HATUTOM B KIOBETY JJIUHOM 20 CM, TNIOCKOCTh MOJISIpU3AIIUU TTOBOPAYUBACTCS
Ha 5°. PacTBOp caxapa Apyroil KOHLIEHTpAaLMH, HAIATHIN B KIOBETY JUIMHOM 10 cM, moBOpaunBaeT
10ckocTh noaspuszanuu Ha 10°. KonuenTpanus atoro pacrsopa pasHa (%)

4

5

6

8

10

39.IlnacTuHa KBapua TOJIMHUHONW 1 MM, BbIpe3aHHas NEPUEHAUKYISIPHO ONTUYECKOU OCH
KpHcTanjga, IOBOPAuYMBAET MJIOCKOCTh noysipu3anuu Ha 20°. TonmuHa KBapLeBol IIIACTUHKH,
KOTOPYIO HAJI0 IOMECTUTh MEXKY «IapajyieIbHbIMU» HUKOJISIMU, YTOOBI CBET HE BBIIIEN U3 CUCTEMBI,
paBHa (MM)

7

3,5

2,5

4,5

4

TEIIJIOBOE U3JIYYEHUE

40.Teno siBaseTcst aOCOTIOTHO YEPHBIM, €CIIH

OTpa)kaeT BCIO MAJAIOIYI0 Ha HETO DHEPTUIO

MOIJIOLIAET Majaroliee Ha HEero U3Jy4eHue B BUJAUMON o0aactu
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NOTJION[AET BCIO MaJalllyl0 Ha HETO SHEPTUI0 U HUYETO HE HM3JIydaeT

HE U3Jy4aeT SHePTUu

MOJIHOCTHIO MOTJOMAET NajJarollee Ha HEro U3JydyeHue J1000H 4acTOThI
41.1Inomanp NoJ KPUBOM 3aBUCUMOCTH CIEKTPAJIbHON MIOTHOCTU SHEPreTUUYECKOU CBETUMOCTHU
a0COIIOTHO YEPHOTO Teja OT JUIMHBI BOJH yMeHbIuiach B 81 pa3. Temmeparypa tena

yBeJIUYMIACh B 9 pa3

yMEHbIINIIAch B 9 pa3

yBeJIMYUIach B 3 pasa

yYMEHbIINIIACh B 3 pa3a

cpeau OTBETOB 1- 4 HET MpaBUIILHOTO
42 KonuuecTBO SHEPruu, M3IydaeMol aOCONIOTHO YEPHBIM TEJIOM 3a CEKYHIY, YBEJIMYWIOCH B 16 pa3s.
JliinHa BOJHBL, HA KOTOPYIO NPUXOIUTCS MAKCUMYM CHEKTPajJbHOM MJIOTHOCTU SHEPreTUUYECKOU
CBETHUMOCTH

yBeJIn4YmiIach B 4 pasa

yMEHbIINIACh B 4 paza

yBEJIMYMIach B 2 pa3a

YMEHBIINJIACh B 2 pa3a

HE U3MEHMIACh

43.B 3akone Kupxrodpa ri = rﬁ =...= f(4T)
AT a AT
f(AT) - aTo0
1. sHepreTuyecKass CBETUMOCTD
2. K03(hGHUIHESHT MOTJIONICHUST a0COIIOTHO YEPHOTO TeJia
3. cnekTpalibHasl MIOTHOCTh YHEPTETHYECKON CBETUMOCTH a0COIIOTHO YEPHOTO Teja
4. cnexkTpalibHasl MIOTHOCTH YPHEPIeTUYECKONW CBETUMOCTH CEpPOTO Teja
5.x03¢GHULMEHT MOTJIOUIEHUSI CEpPOro Teja
44 MoutHOCTh U3ITy4YeHHUs] aDCOTIOTHO YEPHOTO Teja ¢ MOBEPXHOCTHIO S, paBHa N. J[mnHa BONHEL,
Ha KOTOPYIO IPUXOAUTCS MAKCUMYM CIIEKTPAaIbHOMN MIIOTHOCTH YHEPTreTHYECKONH CBETUMOCTH,
ompenensiercs popmyioi (a — nocrtossuHas Credana-bonsimana, 6 — moctosiHHas BuHa)

1
1. A=Db(NS) *
1
2. 2=b(NS) °
oSt
3. A=b(=>)*
(N)
4=
NS

1

o !
5. A =b(—)*
S

45.Ecnu narpetas no 1000 K noBepxuocts miomassio 100 oM W3JIy4aeT B OJHYy cekyHay 56,7 JIx, To
KO2(DPUIIMEHT TOTIIOMIECHHS paBEH
1. 01
2. 0,25
4. 0,43
5 .0,52
6. 0,7

46.Ecnu abCoOJIIOTHO YepHOE TEJIO IIPU TeMIIepaType 7, OKPYKEHO cpeaoil ¢ Temnepatrypout 72, To
MOIITHOCTB M3JIYUYECHHS C €AUHUIIBI TOBEPXHOCTH TeJa paBHA
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1. O'T14
2. GT24
3. O-(Tl_TZ)4
4. oT, +T,)

5. o(T,-T,)’

47..Bpewmsi, 3a KOTOpOoe a0COIOTHO YEPHOE TEJIO C MOBEPXHOCTHIO 5 U TeMmI0eMKOCThio C,
OXJIATUTCS BCIACACTBHE TEIJIOBOTO U3JydeHHs OoT Temmepatypsl 7\ no 7>, paBHoO (a —
noctosinHas Credana-bonsmana)

1ot=C [t 1
35T T,

2. t — C(Tl _4T2)
ol
3 t= M
C
4 1o o =T
C(Tl_TZ)

c
5. t=£'(T1—Tz)3

48.Ha moBepxHOCTH 3eMJIM TEPICHIUKYJISIPHO COJHEYHBIM JydaM JICKHT 3adepHCHHAS
niaactunka. Eciu 7 — temnepatypa Connua, R — paauyc ConHia, / - paccTossHue OT 3eMIIH 10
CoJsiHITa, TO yCTaHOBHUBIIASACS TeMIepaTypa IUIACTUHKH paBHa (a — moctosHHas CredaHa-
Bonsnmana)
1. oT*-47R?

1

2. T(o-47R?)*
1
3. 7}y
|
1
4. 7™ 'I”R)2

2 1
5. T(4;2|F\; )4
49 . MomutHocTb n3nydenust ConHia pasHa 3,9 » 10%° Br. Macca, tepsiemass CoHIEM 3a OJHY
CEeKYHJY BCJIEJACTBHE U3JIyYEHHs paBHA (KI)
1.4,3-10°
2.2.5-10°
% 3.4-10°
4. 4.2,2-10
5.54;3

®OTOHBI. JABJIEHUE CBETA. ®OTOJJIEKTPUUYECKHH D®OEKT. DPDEKT

KOMIITOHA
5 0. Jlazep momHocThIO P nciryckaetr N ¢poToHOB 3a 1 cekyHy. [[imiMHa BOJTHBI U3yUEeHHUS jJa3epa

paBHa
1 hcN
P
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hc
PN
hcP
N
P
" heN
PN
" he
51.25-BaTHast 1aMIOYKa, UCITYCKAOIask AJIEKTPOMAarHuTHBIE BOJIHBI ¢ JuinHOM BoaHb! 1100 HM, 32 10 ¢
paboThl B HOMMHAJIBHOM PEXHUME UCIYCKaeT KOJIUYEeCTBO (POTOHOB, paBHOE
1.7-10%°
2.10-10%°
3.14-10%
3.25-10%°
4.28:10%
52.YT100BI UMITYJIBC 3JIEKTPOHA OBLI PaBeH UMIYJbCY (POTOHA C JUIMHOM BOJIHBI X, OH JOJIKEH JBUIaThCs
CO CKOpOCTHIO V, paBHOI

1.J3ﬂ9
mA
, |MmA
2hc
3 N
mA
5 MA
h
5. 2he
mA

53./lnuHa BONHBI POTOHA A C UMIYJIBCOM, PaBHBIM MMITYJIbCY JEKTPOHA, MPOMIEANIET0 U3 COCTOSIHUS
IIOKOsI pa3HOCTb NoTeHnHanos U, paBHa

1 h
" J2eU
5 2eUm

h

3. h
2eUm

4 h
"~ J2eUm

5 2eU

hm

54.Jla3epHblii Ty4, Majnas HOPMAIBHO Ha 3€pKajo, MOJHOCTHI0O OT HEero orpaxkaercs. Eciam 3a Bpems |
nasep usnydaer sHepruio E, To ummnynbc, monydyaeMmblid 3epkaiom B 1 ¢, paBeH

1 2E
ct

2 E
t

5 Et
hc

70



E

hct
cE
5 =
2t
55.®0TOH, KOTOPOMY COOTBETCTBYET JJMHA BOJHBI X, IIPM HOPMaJIbHOM IaJ€HUU Ha 3a4YEpPHEHHYIO
IIOBEPXHOCTH NIEPEAAET €1 UMIIYJIbC, PABHBIN

1.0
2. I
2

3. 20

2

4, NC
2

5. 2
2

56.Kycouek ¢onbru ocemaercs Ja3epHbIM HMIYJIbBCOM C UMHTEHCUBHOCTBIO U3IIy4eHUS 15 Br/cm?
1 umTenbHOCThIo 0,5 ¢. CBeT majaeT HOPMaJIbHO HA MOBEPXHOCTH (DOJBIU U MOTHOCTHIO
oTpaxaetcs. /laBnenue cBera Ha (hoabry paBHo (Mlla)

1.0,25

2. 05

3.1

4. 2

9.5

57.Ha xaxxablil KBaApaTHBIA CAHTUMETP YEPHOU MOBEPXHOCTh €KECEKYHJHO Ma/laeT 2,8'1017
KBAHTOB U3JIy4eHUs ¢ JTMHOUW BOJHBI 400 HM. DTO M3JIy4eHHE CO3/1a€T Ha MMOBEPXHOCTD JIaBJIEHNE, PABHOE
(mklITa)

1.9,2

2.4,6

3.9210"

4.4,610*

5.8,6:10"

58.Ecnu yacTora, COOTBETCTBYIOIIAsl KpacHOH rpanuie Gororddexra Vi = 10" I'y, To MUHEMATbHAS
sHeprus GoToHa, BbI3bIBatoLIero ¢porold ek, pasHa ([Ix):

1.10"%

2.6,6:10™"

3. 6,6:10%

4. 6,610

5.13,2:10%

59.Ecnu nmpu yBeIMYEHUH YaCTOTHI CBETA, KOTOPBHIM 00Jy4arlOT U30JUPOBAHHBIN
MeTaJNINUYECKUH MapuK, MaKCUMallbHasi CKOPOCTh POTOIIEKTPOHOB yBEIHUYUTCS B JIBa pasa,
TO MAaKCUMAaJIbHBIM YCTAHOBHUBIINMCA 3aps] HIapuKa

1. yBennuutcs B 4 pasza

2. yBenu4uTCs B 2 pasa

3. HE UBMEHHUTCS

4. ymeHbnTCA B 4 paza

5. yMeHbIIUTCS B 2 pasza

60.Kpacuas rpanuna ¢poroddpdexra y pyObuans coorBeTcTByeT AiiuHe BOJHBI 0,8 MkM. [Tpu
OCBEILIEHUH pyOUIUsl CBETOM C JIHUHOM BOJHBI 0,4 MKM HanOOJbIIasi KHHETUYECKAast SHEPTHUS BHIPHIBAEMBIX
3eKTPOHOB paBHa (k)

1.2,4810™"

2. 3,12:10™"

71



3.524-10"

4.8,16:10™

5.1,32:10"8

61.I1py yMEeHbIIEHUH JJIUHBI BOJHBI MMaJalOIIero Ha KaToa U BbI3bIBAIOIIECTO (GOoTOdIPdEKT
M3ITydeHus B 2 pa3a BeIMYMHA 3a/IeP)KUBAIOIIEH pa3HOCTH MOTEHIMANIOB (paboToil BhIX0Aa
3JICKTPOHOB M3 MaTepuaja KaTtoja npeHeoperaercs)

1. Bo3pacraer B 2 pasa

2. BO3pacTaeT B - J2 pasa
3. He u3MeHseTcs

4. yObIBaeT B 2 pa3

5. yObIBaer B J2 pas

2

62.B ypaBuenuu Ditnmreiinahv = A+ . ®usnueckas BeaIuunHa A

1. 5T0 MUHHMalbHas SHEPTrus, Tpedyromascs IJIs BRIPbIBAHUS 3JEKTPOHA U3 MaTepuasia
KaToja

2. cpeaHs SHEPTHUs BCEX DIEKTPOHOB B KaTOJIE

3. MUHUMaJIbHAs dHEPTrus GOTOIIECKTPOHOB

4. sHeprus GoToHa

5.monHas cBETOBasi YHEPTHs, MOTJIONICHHAs KaTOAOM 33 BPeMsl U3MEPEHHUS

63.MunumanpHast 4actota (hoTOHa, BeI3bIBaKOIIEr0 (hoTodhdexT onpenensercs Gopmynon
hc

1.
ABbl)C
2.
cm
3. ABle
hc
4. ABbzx
h
5. e
hc

64. MakcumainbHasi KHHETHYeCKasi Heprust (pOTOIEKTPOHOB OT YACTOTHI 1a/1al0IIEro CBETa
l. He 3aBHCHUT

2. NIMHENHO BO3pacTaeT

3. nuHeliHO yObIBaeT

4. DKCIOHEHLIMAJIbHO BO3pacTaeT

5.Bo3pacraer — V2

65.CkopocTh OTOIIEKTPOHOB OT JJIMHBI BOJIHBI M1AJIaI0IIETO Ha (POTOKATO] CBETA

1. Bo3pacTraeT nponopuuoHanbHo A

2. yObIBaeT MPOMOPIIMOHATBEHO A

3. BO3pacTaeT nponopiruoHaIbHO Ji
4. yObIBaeT MPOMOPIIUOHATIEHO Ny
6. BO3pACTAET IPONOPIHOHATEHO A

66.Benunna 3a1ep)KUBArOIIETo HANpsoKeHUs TpH poTtodddekre 3aBucut ot
. YHTEHCUBHOCTHU CBETOBOIO IOTOKA

2. 4acTOTHI CBETA

3. NHTEHCUBHOCTH CBETOBOI'O I1I0TOKA U YaCTOTHI CBETA

4. MaTepHala KaToAa U UHTEHCUBHOCTH CBETOBOI'O ITOTOKA
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1. cunbl GOTOTOKA HACKIIIEHUS
67.Ecnu sneprust poroHa, Bei3biBapmero ¢poroddpdexT, cpaBHUMA C SHEPTUEH MOKOS dIESKTPOHA Eo,
TO KHHETHYECKas dSHEPTHs (POTOIIEKTPOHA PACCUUTHIBACTCS IO opMyIie

2

1., ="Y
2

2
2 g, =MV
2

3. E, =my’
4.E, = mc?

5. E, = (m-m,)c?

68. IIpu paccessHHM MOHOXPOMATHYECKOT'O U3JIYUYCHHUS C JUIMHON BOJIHBI A, Ha JIETKUX aToOMax
HaOnnaercs usMeHenue Al =A'-A (rme A' - AIMHA BOJHBI PACCESTHHOTO M3JIy4YCHUS),
npuyem

1. A1 =0, T.k. 4. He MeHseTCS IpU pacCessHUU

2. A, 3aBHCUT OT A MaJaroOmIeTo U3ITy4CHUS

3. A1 . 3aBUCHT OT NMPHUPOIbLI PACCECHBAIOIIECTO BEIIESCTBA

4. AA.3aBUCUT OT yrjia paccessHus

5. AA. 3aBuCHT OT A, IPUPOJBI PACCEHBAKIIECTO BEIISCTBA U OT yIJia PACCEsHUS

69. Ilpu ynpyrom CTOJIKHOBEHHH y - (OTOHA C SHEPIHC &, C MOKOSIUMCS CBOOOHBIM
3JIEKTPOHOM, 3aKOH COXPaHEHHUs SHEPIUH MOXKHO 3alucarh B Bujae (&, — sHeprus
paccessHHOTO (pOTOHA, P, — HMIYJILC DIICKTPOHA)

o 2
1. ¢ =¢+mcC

2 _ ' 2

2. &, +mcC” =¢g,'+mc
3. &, +mc? =mc?

4, £, =€,

2 1 2.2 2.2
5. ¢, +mc’ =g, +/P°c’+myc

70.®otoH ¢ anuHoM BoaHbI 100 MM UcHBITad KOMIITOHOBCKOE paccesHue o yrioM 90°. U3menenue
JUTMHBI BOJIHBI TIPU PACCESIHUU PABHO

1. 99,57

2.4,86

3.2,43

4.8,29

5.5.0

71.KoMnToHOBCKas JyTHA BOJHBI A, (TIpu paccestHum (OTOHA HA DJIEKTPOHE) paBHA

2h

1.
mc
2 N
mc
3 2h
C
4 N
2mc
5 2
mc
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72. VI3ameHeHue JIMHBI BOJHBI PEHTT€HOBCKOTO KBAHTA MPU PACCESIHUU HAa CBOOOJIHBIX 3JIEKTPOHAX
MPOUCXOJUT BCIIE/ICTBUE

1. BO3€HCTBUS 3JIEKTPUUECKOTO MOJISI AIEKTPOHA HA PEHTT€HOBCKOE U3IIyUYeHHE

2. BO3JICUCTBUSI MArHUTHOTO MOJIsI PEHTT€HOBCKOTO U3JYUEHHUS HA 3JIEKTPOHbI

3. alCOJIFOTHO YIIPYTrOro CTOJIKHOBEHHUS

4. abCOJIOTHO HEYIPYTOro CTOJIKHOBEHHUS

5. nudpakiuu peHTT€HOBCKOTO U3JIYYEHUs Ha JIEKTPOHAX

ATOM BOJOPOJA B TEOPUU BOPA 3AKOHOMEPHOCTHU B ATOMHBIX CIIEKTPAX
73 Kunetuueckass E, u norennunansHas E, sHepruu snexTpoHa B aTOMe BOAOPOJA IIPU MEepexoae
OT HWJKHUX YPOBHEH K BEPXHHUM HU3MEHSETCS CIEIYIOLUIUM 00pa3om

. E¢x - Bo3pacraer, E,, - Bo3pacraer

1

2. E, - Bo3pacraer, E, - yOmiBaer
3. Ey - yOmBaer, E, - yOriBaer
4. E, - yomBaer, E; - Bo3zpacraer

5. Ex u E; - He usmensiorcs

74.11pu nepexonae 3J€KTpOHA aToOMa BOJOPOJa ¢ 5-i Ha 1-10 cTanMoOHapHYIO OPOUTY €ro SHeprus
1. yBennuuBaercs B 25 pa3

2. ymeHbluaercs B 25 pas

3. yBenuuuBaercs B 5 pa3

4. ymensb11aercs B 5 pa3

5. He U3MeHseTcs

75.ITonHas sHeprus >JeKTPOHA B aTOME BOJOPOJAA AJsI OCHOBHOTO cocTosHus £ =-13,6 3B.
Kunernueckast sHEeprust 37I€KTpOHA /I 3TOTO COCTOsIHUS paBHa (9B)

1.13,6

2.10,2

4.6,8

4. -6,8

5. -13,6

76. Paguycel 2 — i 1 3 — ¥ OpOMT AJIEKTPOHA aToMa Bojiopoja 1o bopy otiimyaroTces B
1. 2/3 paza
2. (2/3)? paza

3. V2/3 paza

4. OMUHAKOBEI
5. JaHHBIX HE JOCTAaTOYHO

77.MuHuManbpHas dHeprus, HeoOXoauMasi st BO3OYKICHHS MOJHOTO CIEKTpa ABAXKIbI
MOHHU3UPOBAHHBIX aTOMOB JUTHUs, paBHA(3B)

1.13,6

2.27,2

3.40,8

4.54,4

5.122,4

78.IlosiBIIeHNE TMKOB Ha BOJIBT — aMIIEPHON XapakTepucTuke B onbiTax @panka u ['epua
00BsICHSETCS
A.xone0aHUsIMU HANIPSDKEHUS Ha aHOJIE
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b.Hanu4ymeM ynpyrux cTOJIKHOBEHUM 3JIEKTPOHOB C aTOMaMH
B.HanuuneM Heynpyrux CTOJKHOBEHUM 3JIEKTPOHOB C aTOMaMHU
I".IMCKPETHOCTBIO SJHEPTETUYECKUX YPOBHEN aTOMOB
l.Tonpko A
2.tonpko b, I’
3.tonpko B, I
4.toneko b, B
5. Tonsko B

79 . Ilpu o0ayd4eHUH aTOMa BOJOPOJa JJIMHOM BOJHBI A, DJIEKTPOH mepemenc M-i Ha N -

10 opOuTy (m < N), a Ipy BO3BPAIICHHH B KCXOJTHOE COCTOSIHUE JJICKTPOH Mepelies cHayaia ¢ N —
U opOuTH Ha K — 10, HCITYCTUB KBAHT CBETa C JUIMHOHM BOJHBI A, a 3aTeM Ha m — 10 (N> K >m)

CTaI[IOHAPHYIO OpPOUTY, U3JIy4HB CBET C JUINHOMN BOJIHBI A, . Toraa

L h=hth

1 1 1
2. —=—+—

b A4

A+ 4

3. A4 =

o e
4.m:£+£

b A A
5 L_m_n

ZON

80.UacToTa BpameHus dJIEKTpoHA 1Mo nepBoil bopoBckoit opOuTsl aroma Bogopoaa paBHa (I'm)

1. =6,6:10%°
2. =3,3-10%
3. =2:10°
4. ~10*
5. =10

81.ATom Bomopoaa, HAXOASINMKUCSA B OCHOBHOM COCTOSHHH, MOTJIOTHI (OTOH C 3Hepruei 12,12
5B u nepemien Ha N-wiii SHEpreTHUecKuil yposeHnb. Eciu paaunyc nepsoit bopoBckoit opouTsl aToMa
Bogopoaa paseH 0,05 HM, To paauyc N — oif OpOUTHI paBeH (HM)

1. 05
2. 0,45
3..0,25
4. 0,10
5. 0,09

82.BomopoaHbIil CEKTp, JITMHBI BOJIH JMHUKA KOTOPOTO B 4 paza KOpoue, YEM y aTOMapHOTO BOJIOPOJA
NPUHALJIEKUT DIEMEHTY

1. H

2. He

3. He'

4. Li""

5.Be" "7
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83 Ha cxeMe sHepreTH4ecKuX ypoBHEH aToMa BOJOPO/ia U3JIYUYCHHUIO HAUOONbIIECH AJITUHBI
BOJIHBI COOTBETCTBYET (POTOH ¢ sHeprueii (3B)
1.121

2. 1,89

3. 341 F
4. 4,52
5.10,2
84.Ha cxeme sHEpreTUYECKHUX YPOBHEH aToMa BoJgopoaa ' 2
HU3JIYYEHUIO HAUMEHBIIEH NJIUHBI BOJIHBI COOTBETCTBYET
dboton c rueprueii (3B) '
1.1,89 :
2.3,41

3. 13,62

4.12,1

5.12,75

W o

85.IIpu mepexo/ie HOHU3UPOBAHHOTO aTOMa BOIOPO/Aa B HOPMAJIbHOE COCTOSIHUE
n3iry4daercs GOTOH C AJIUHON BOJHBI (HM)

1.1215

2.102,5

3.95

4.91

5.10

86.DoT1oH c sHeprueii 15 3B BEIOMBAET JIEKTPOH U3 MOKOSIIETOCS aTOMa BOJIOpOo/ia,
HaXOoAIIEerocss B OCHOBHOM cOCTOSSHUHU. CKOPOCTH DJIEKTPOHA BJaJH OT sijipa paBHa (M/C)
1. 7-10°

2. 7-10°

3. 9-107

5.0.49-10°

6. 0.49-10"

87.CKopoCTh, KOTOPYIO TPUOOPETET TIEPBOHAYAILHO TTOKOUBIIIUICS aTOM BOJOPOga TTOCe
ncnyckanus (OoTOHA, COOTBETCTBYIOIIETO KpacHOU rpaHuiie cepun Jlaiimana, paBHa (M/c)
1. 3.2:10°

2.8.2:107

3.33

4.4.510°

5.0.2

BOJIHOBBIE CBOVICTBA MUKPOUYACTHUI] COOTHOINEHUE HEONPEJIEJEHHOCTEN
88.Ecnu nnuna BonHbl le-bpoiins yacTuil oquHAKOBa, TO HAMMEHbIIEH CKOPOCThIO 001a1aeT
l. mpoToH  2.371€KTpOH
3. HEHTPOH
4. 0. — yacTuna
5. CKOPOCTH NEPEUYMCICHHBIX YaCTHUI] OJJUHAKOBBI
89.0tHomenune nuuH BOJH Jle-bpoiins snekTpona u nporona A,/ A,, NMEIOMMUX OMHAKOBYIO
CKOPOCTb, PABHO
m

1. L2
me
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m

2. —=%&
m,
m

3. (=2)?

4. (ﬂ)z
m,

g _MpMe
m, +m,

90. ITpu mepexoje MEKTPOHA aToMa Boaopoja ¢ 4-it bopoBckol opOuTel Ha 2-10, JJIWHA BOJHBI [le-
bpoiinsa

1.yBenuuuTcs B 2 pasza
2. yBenuuuTcs B 4 paza

3. HE U3MEHUTCH

5. yMeHbIIUTCS B 2 pasza

6. ymeHbLIUTCS B 4 pasza

91..Mcnonp3ys COOTHOIIEHUE HeompeneneHHocTeil ['eli3eHOepra CKOpOCTh IBWKCHUS JJICKTpOHA & 6
aTOM€ BOJIOpOJia pajauyca I MOKHO OLIEHUTh KaK BEJINUMHY, IPOIOPLHOHAIBHYIO

1
m.r

5 m,r
fi

3 m.

r
4. Henp3d OLIEHUTH

5. rm,r

92 Kunernueckast sHEpTHUs SJIEKTPOHA B aTOME BoJIopoja paBHa 12 3B. Mcnionb3ys cooTHOIIEHUE
HEONpeieIeHHOCTe, MUHUMAaJIbHbIE pa3Mepbl aTOMa MOKHO OLIEHUTH (M)

1.1-10°

2.2:10™

3.0,510™%

4.510™°
5. 210
9 3. CornacHo mpuHIMIY HeonpeneneHnocrei [eiizendepra AE - At > 7, rne

AE - HeompeeneHHOCTh YHEPTHH B MOMEHT €€ H3MEpPCHHS

At - HeonpeeneHHOCTh JIIUTEIBLHOCTH Mpoliecca U3MEpPEHUs

AE - HeompeneneHHOCTh, ¢ KOTOPOW MBI 3HAEM 3HEPTUIO F

At - BpeMs JKM3HU YaCTULBI C SHEepruei £

AE - pa3zHOCTH dHEpruii BO30YKIEHHOTO H OCHOBHOT'O COCTOSTHUS

At - BpeMms KM3HH BO30YKIE€HHOT'O COCTOSHUS

132. JIE — u3MeHeHue 2HEPTUu aToMa

A? —Bpems, 3a KOTOpOE MPOU30LLIO 3TO U3MEHEHHE

S. JE- sHeprus Bo30yXAeHHs aToMa

A/ -BpeMs BO30YXKIAeHUS

94.Atom Boiopoia U3ITY4nI (POTOH, COOTBETCTBYIOIINI MepBoii TMHUY cepun Jlalimana. J[muHa BOJTHBI
Jle-bpoiins, cBa3aHHas ¢ aTOMOM BOJIOPOJIa B MOMEHT MCITycKaHus (OTOHA, paBHA (M)
1. 1,75-10™

2.1,5-10°
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3.1,46-107
4.1,22-107
5.1,2:107

95.1IpoToHn BiieTaer B MarHuTHOE noJie (B = 0,1 Txn) neprneHauKynsipHO CUJIOBBIM JIUHUSIM U
OINKUCHIBAET B HEM OKPYXHOCTh paauycom 1 mMm. [nuua BosHbl le-bpoiinsg 3Toro nporona
paBHa (M)

1.4-10™

2. 2:107%

3.2.5:10°

4.10°

5.1.5-10°

3JIEMEHTHI KBAHTOBOM MEXAHUKHA
96 1151 BOTHOBOW (DYHKIIMM (¥ BEPHBIMHU SIBIIIFOTCS YTBEPXKICHUS

A.y - HemnpepblBHA U KOHEYHA
b. ¥ MoOXeT npuHUMAaTh HECKOJIBKO 3HaUYE€HUI
B. v onnosnadHa

2
r. |l//(X)| - MIOTHOCTHh BEPOSITHOCTH OOHAPYXKUTh YACTUIY B OKPECTHOCTHU TOUKH X

I |y () dx =0

E. [ly(o dx =1
0

A
, b

,B,I',E

l.
2. A
3. 4
4. A
5. Bce BEPHO

97.YpaBuenue lllpenunrepa ajs 371€KTpOHA B ATOME BOJOPOJAa UMEET BUJ
1. Ay+Ey =0
2m

e2

2m
3. Av+—(E+ =0
v n’ ( 47&90R)V/
2m e’
4. Ay + = (E- =0
vt ( 47ngR)l//
2m e’
5. Ay +—(E - =0
v & ( 471'50R2)V/

98.0nHoMepHOe ypaBHeHue lllpennHrepa umeeT BUA
2 2
g oipdy o dv

— U
dt 2m dx? v
d’w h® dy
2. 2 =-"2 ¥,y
a2 omadt 7
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2 2
_ndy dy

3. Uy =
vV 2m dx*>  dt
d’w . dy
4, =ih(—-U
o g mUv)
dy __2mdy
dx? K dt

99.CocTositHne MUKPOYACTHUIIBI, ABMXKYIIEHCS B OJTHOMEPHON OECKOHEYHO T1yOOKOU
MOTEHIIUAIBHOU sIME, ONUChIBACTCS BOJHOBOU pyHKIHMen w(X) = 20sin4007X.
MukpouyacTua HaX0JIUTCS Ha DHEPIreTUYECKOM YPOBHE
1. ITepBoMm
2. Bropom
3. TpeTbeM
4. yeTBepTOM
5. mecrom
100.CocTosiHHEe HEUTPOHA B OJTHOMEPHOU MOTCHIIHAJIBHOU siMEe ¢ OECKOHEYHO BHICOKUMU

CTEHKaMU ONUCHIBAETCs ypaBHeHueM (X) =10°sin1.5-10"2x. IllupuHa MOTCHIHAIBHOM SIMBI
paBHa (HM)

1. 200

2.0,2

3.2

4.4

5.4,2

101.Yacrtuiia B pssMOYTOJIbHOM MOTEHI[HAIBHOM IME HaXOIUTCS B TIEPBOM BO30YXKIEHHOM
cocrosiauu. [upuna simbl |. TIIOTHOCTH BEPOATHOCTH HAXOXICHUS YaCTHUIIBI MAKCUMAJIbHA B TOUKE
unTepBaina (0<x<l)

1. x=0
2. X= l
4
|
3. X=—
2
4. x =1
5. Be3ae oauHaKoBa

102.21eKTPOH IBUXKETCS B OJHOMEPHOH OECKOHEUYHO IiIyOOKOH MOTEHIMAaJIbHOHN AMe,
IMpUYEeM HAaUMEHBIIIEE PACCTOSHUE MEXIY YHEPTETHUESCKUMHU YPOBHSIMH, ONPEIEISTIONUMHA
€ro COCTOSIHME, PAaBHO €ro cpeJgHel KHNHETUYECKOW SHEepruu npu temieparype 7. 91o
BO3MOJKHO TIPU MIUPUHE SIMbI, PABHOU

7
A mkT

°h?

" 2mkT
7z'h2
2m~/ kT
2mT
hz
kKT

5. —
m

3.

4.
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103.Ecnu d — mupuna 6apeepa,U, - BeicoTa Oapbepa, £ — dQHEpPTHUsl MUKPOYACTHIIbI, TO

BEpPOSITHOCTh TYHHEJIBHOI0 3¢ deKTa 111 OJHON U TOH K€ MUKPOUYACTULIBI HAMOOJIbIIAS B
cilyyae

1. U, ~E =105B, d=10""m

2.U,-E=25B,d=2:10""

3. U,—E =15B, d=10"um

4.U,—E =15B, d=10"m

5.U,—E =25B, d=4:10""m

104.9nexTpoH c sHeprueit 10 3B, nBurasice B NOJI0)KUTEIBHOM HAIIPaBJIECHUU OCH X, BCTPEUYAET
Ha CBOEM IMyTH MOTECHIHAJIBHBIN Oapbep BbicOTON 6 3B. JInmnHa BosHb! [le-bpoiiis 31ekTpoHOB
P ABMKEHUH HaJ OapbepoM U3MEHUTCS B (pa3)

1.1,25

2.0,8

3.1,6

4.2,5

5.0,4

105.'maBHOE KBAaHTOBOE YHCJIO 7 OIIPEJICISICT

1. UMITyJIBC 3JIEKTPOHA

2. UMILyJbC aTOMa

3. SHEpruIo 3JEKTPOHA B aTOME

4. opOuTanbHBIA MOMEHT UMITYJIECA DJIEKTPOHA

5.1IpOEKILHI0 MOMEHTA UMITYJIbCa Ha HallpaBJI€HUE MarHUTHOI'O IOJIs

106.21exTpoH B aToMe HaxoauTcs ¢ P — cocTosHUU. HanMeHbImnil yroii, KOTOPBI MOXET
00pa3oBaTh BEKTOP OpOMTAIBHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA C HAIIPABICHUEM MarHUTHOIO MOJIA,
paBeH

1. 0°

2. 90°

3. arcsin —2
2
4. arcsin~/2

5. arccos —3
2

107.3HeKTp0H B aTOMC BOAOPOJa HAXOAUTCA HAa TPETHEM DHCPTCTUUCCKOM YPOBHCE. Bo3moxHBIE
3HA4YCHUA Op6I/ITaJ'II)HOFO MOMCHTA UMIIYyJIbCa 3JICKTPOHA PAaBHBIL

A0 BA2h BA3n  T.A67
LA
2. B

3.A,B
4.A,B,T
5 BT

108.0OTHoO1IEHHE OPOUTATBFHBIX MOMEHTOB HMITYJIbCA JIEKTPOHOB HaxoIsumxcs B coctosiHusX f u d,
paBHO

1. 42
2.6
3. 412
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1

4,
V12

5.1
3JEMEHTHI SAEPHOU ®U3UKN

109.AToMHOE PO COCTOUT U3

1. IIporoHoB

2. IIpOoTOHOB 1 HEUTPOHOB

3. HeititpoHon

4. IIpOTOHOB U 31EKTPOHOB

5. DIEKTPOHOB, MPOTOHOB U HEUTPOHOB

110.M30TonamMu Ha3bIBAIOT SApPaA, UMEIOIINE OJMHAKOBOE KOJIUYECTBO
l. HEWTpPOHOB

2. HyKJIOHOB

3. IPOTOHOB

4. 3JIEKTPOHOB

5. HET TaKOro NOHATUS

111.3apsinoBoe yuCiO A/1pa ONpPENEsieTCs KOJIUUECTBOM
. HEUTPOHOB

. HYKJIOHOB

. DJIEKTPOHOB

. IPOTOHOB

. IPOTOHOB U JIEKTPOHOB

AN DN W N —

112.MaccoBoe 4ucio sapa onpeneisieTcs: KOJIn4ecTBOM
HEUTPOHOB
IPOTOHOB
. DIIEKTPOHOB
. HyKJIOHOB
. ME30HOB
113.2nement kypuaTosuii KU mony4unu, o6ayuas miIyToHui %.PU sapamu 2;Ne . SIapo

AN =

Kyp4aToBHsI COIEPKUT KOJIMUYECTBO HEUTPOHOB
1. 104
2.160
3. 264
4. 458
5. 378

114. ledexT maccol ssapa Bm onpenensiercs mo dpopmyiie
1.Z-m,+N-m —m,

2.m —Z-m +N-m
3. m,—Z-m,—N-m,
4.Z-m,+N-m

A
115.MunumanbHas sHeprus E,,, , HeoOxoaumas ais pa3aeiacHus siapa , X Ha TPU O -

JaCTUIIbI, paBHaA
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(m, —m, )3c?
(m, —3m, )’

1.

2

3. (3m, —m, )c?
4.

3m, —m,

2

5. (ma_mx)c
3

116.XapaKTepHBIMU s AASPHBIX CHJI SBISIOTCS
A. KOpOTKOIeHCTBUE
b.3apsgoBas He3aBUCUMOCTh
B.HeneHTpanbHOCTH
I'. 3aBUCHUMOCTH OT PacCTOSIHUS MEXKAY YacTUIIAMU
J1.3aBUCUMOCTH OT OPUEHTALIU CIIHHOB
1.A
)

2

2

> >

-

o o1 o1 o

>

3aMMOJICHICTBHE HYKJIOHOB B sIpe 00eCIIeYnBaeTCsi OOMEHOM
-Me30HaMH

2.
3.
4.
5.
1

17.

*:w

1.
2. 3JIEKTPOHAMH
3. 7 -Me30HaMu

4. K-me3oHamu

5. HEHUTPUHO

118.AKTHBHOCTHh PAaIMOAKTHBHOTO M30TOIA 3aBUCHUT OT MOCTOSIHHOW pacmaga A

1. mpsimo mponopuroHansHa In A

2.00paTHO mponopuuoHaibpHa A

3. mpsiMo mponopuuoHaneHa A

4. mpsIMO TIPOTIOPIIMOHAbHA A

5. 0OpaTHO MPONOPIUOHANEHA A

119.AKTUBHOCTH 3aJIAHHOTO KOJIMYECTBA PAJTMOAKTUBHOTO U30TOIAa B 3aBUCHUMOCTH OT
nepuoja nonypacnaga 7’

. IPSIMO TIPOTIOPIIMOHATBHA

. IpsIMO TIpoTiopuuoHanbHa 7'

. oO6paTHO mponopuuoHaibHa 7'

. IpsAAMO TIponopuuoHanpHa INT

. oOpaTHO ponoprmoHansHa INT

120.Ywucno simep, pacmaBIIUXcs 3a HHTEpBal BpeMeHH oT t; 10 tp, paBHO

1 . N Oefﬂ'(tZ —t1)

DA W -

2. Tlth
t

3. N,—N

— j JNdt

0 t,
No
. tz _tl
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121.Tlepuon mosypacnasia paJuoakTHBHOTO u3otona  Ar T=32 cyt. Eciiu HauanbHas

aKTUBHOCTH IIpenapaTa COCTaBJISIET 3,7-10°BK, TO aKTHBHOCTB €ro yepe3 1000 cyTok paBHa
(bx)

1.1,47

2.74

3. 37

4.74

5. 3,7-10°

122.1lpu o -pacmajne 3apsA0BOE YHCIO sSapa
1. ymenbmaercs Ha 1
2. yMmeHbIlIaeTcs Ha 2
3. yMeHbIaercs Ha 4

4. yBeJIMuMBaeTCs Ha 2

5. yBenuuuBaeTcs Ha 1

123. Ilpn o -pacmajae MaccoBOE€ YHUCIO siapa
1. ymenbi1aercst Ha 2

2. yMeHbl1aeTcs Ha 4

3. yBenuuuBaetrcs Ha |

4. yMeHbIIaeTCs Ha 2

5. yBenuuuBaercs Ha 4

124 HeiiTpuHO BO3HUKAET MPU PATUOAKTUBHBIX MPEBPAIICHUIX
A.a-pacnane

b. f~ -pacnaze

B. " -pacnaze
I".anekTpoHHOM 3axBaTe
.y -pacnane

A
b, B
B
B, T
A) ﬂ
125.11pu = — pacmaje 3apsg0BOe YUCIIO sapa
l.ymenpmaercs Ha 1

2.yMeHbIIIaeTcs Ha 2

3.yBenuuuBaercs Ha 1

4. yBeIMYUBAETCS HA 2

5. HE U3MEHsEeTCs

I.
2.
3.
4.
5.

126.ITpu S* -pacmaze 3apAA0BOE YUCIIO Sapa
l.ymenpmaercsa Ha 1

2.yMeHbllIaeTcs Ha 2

3.yBennuuBaercs Ha |

4.yBenuuuBaeTcs Ha 2

5. HE U3MEHsEeTCs

127 511po ucmbITano oquH « -pacman u asa [ -pacnaga. MaccoBoe 4ucio sapa
1. yBenmumiioch Ha 2

2. yBEIMYWIOCH Ha 4

3. YMEHBILIUIOCH HA 2

4. yBeIM4uUIiIOCh Ha 4

5. HE U3MEHUJIOCH
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128.1Tpu S* -pacnaje B sape NPOUCXOMNUT TIPEBPAIICHUE HYKIOHOB

L. 1p—on+,je+v,

2. NP+ e+v,
3. [P+ >N+,
4. Jete—>y

5. [ > je+v,+v,

129.3a1aHbl MCXOHbIH U KOHEUHBIH SIEMEHTBI PaIMOAKTUBHOTO CeMEHCTBA il — s PD . B 3TOM

CEMENCTBE MMPOU30IIIO COOTBETCTBEHHO
1.8u4

2.6 n8
3.8u6
4. 8u 5

5. 32u 10

130.I1pu simepHO¥ peakuuu BO3HUKIO y - u3nydeHue. OHoO sBuseTcs 1.

XapakTepuUCTUKON MAaTEpPHHCKOIO sapa
2. IOYEpHETO fAzpa

3. GomOapaupyrOIICH YacTHIIBI

4. ucnyckaemMou 4acTULbI

5. COCTaBHOrO sA1pa

o M [ npeBpalleHUun

.131. He oTHOCSTCS K ¥ - U3TYYCHHIO CICAYIOUINE YTBEPKICHHS
A. OTKJIOHSIFOTCS DJIEKTPUUECKUMU U MAarHUTHBIM I1OJIEM

b. HE OTKJIOHAIOTCS 3EKTPUYECKUM U MarHUTHBIM [1OJIEM

B. cnabas nonusupyromasi CnocoOHOCTh

I'. oueHp OonbIas HOHHU3UPYIoIad CITOCOOHOCTH

I[. OJICKTPOMArHuTHOC U3TYYCHUC OYCHb KOPOTKUX JJIMH BOJIH

Do
! >—1p1?>:‘>
N W

132. B pesynbTaTe TepMOSACPHON peakuu MOTYT 00pa30BbIBATHCS 3JIEMEHTHI

J. U

A.,He B.2%Pb B.ZU T.JHe
1. A

wnohw D
> P o

B
T
B

jop!

b

4.3, PeliTUHT IUIaH IUCHUIUIAHEI

PeliTuHr-miaH IUCIUILINHEI
duszuka
Hampasnenue noarotoBku «Xumus, (GU3HKa 1 MEXaHUKA MaTepUATIOB)

Kypc 1, Cemectp 1, 2019-2020 r.

[MpenonaBatens @axperaunos U. A. mpodeccop

Kadenpa nrxeneproit Gu3nku U GU3NKHA MaTEPHAIIOB.

Buabl

bawi3a

Yucsio 3ananmii

Bauisl

84




Y4eOHOIH 1eITe/TbHOCTH KOHKpPeTHOoe (3a Bpemst (32 BpeMst OCBOEHHSI MOITYJIsT)
CTY/ICHTOB sjanue OCBOCHIS MuHnmMaTbHbI | MakcMambHbIA

MOTYJI51)
Monysis | . DiekTpocraTuka. JJieKTpr4ecKuii TOK
Texyupai Konmpon
1. TInceMeHHBII KOHTPOITH 32 OCBOCHHEM 05 20 0 10
JICKLMI
2. 3a CeMUHAPCKHE 3aHSITHS 0 5
3. 3a J1aboparopHbIe padoThI 0 5
3. Tocernenye ekt 0 3
4. Tlocel1ieHre CEeMAHAPCKUX 1 0 5
J1a00PATOPHBIX 3AHSTHIA
Py0esxHbIii KOHTPOIL
I TucbMeHHas KOHTpOIIbHAs padoTa ‘ 3 ‘ 5 0 ‘ 15
Beero 6arwib 3a MOTIb: 0 35
Monysis || MaranmHoe novte. JIeKTPOMATHUTHAS WHITYKIHSsI
Texyuguui Konmporn
1. TInceMeHHBII KOHTPOITH 32 OCBOCHHEM 05 20 0 10
JICKLWIA
2. 3a pertieHre 3aaq 0 5
3. 3a 1aboparopHbIe padoThI 0 5
3. Iocerenye Jiekumn 0 3
4 TlocermieHre CeMIHAPCKYX 1 0 5
JIa00PATOPHBIX 3AHSTHIA
PyGesxub1ii KOHTPOIL
1. ITicbMeHHas KOHTpOIbHast paboTa | 3 | 5 0 | 15
Beero 6armini 3a MOTyITH 0 35
ToomprmenbHpie 6aruibl 0-10 0 10
1.Yyactvie B ormMmmazax 05 1 0 05
2. Yyactrie B KOH(EpEHIHSIX 01 1 0 05
HIToroBbIi1 KOHTPOIB: 0-30 1 0 0-30
Voro 3a cemectp: 0-110
VYTBep:xeHo Ha 3aceanuu kapeapsl UOudM
ITporokom Nel ot «39 » aBrycra 2019r.
3aB. kadeapoii (IasxmertoB VY.111.)
[IpenonaBarens (daxperaunoB 1.A.)

PeiiTuHr-ninan qucCuUIIMHBL
®dusuka
Hamnpasnenue moarotoBku «TeXHOIOTHUECKHE MAIIMHBI K 000PYIOBAHHSI»
Kypc 1, 2, Cemectp 2, 3, 2019-2020r.
[Ipenonasarens @axpernuros M. A. mpodeccop
Kadenpa nrxenepHoit Gpu3uku 1 GpU3NKH MaTepUaOB.
Buabt Bawiza Yucsto 3agaHmii Bbawmbt
Y4eOHOI 1esITe TbHOCTH KOHKpPETHOe (3a Bpems1 (32 Bpemsi OCHOBAHUs1 MOTYJIs1)
CTYJICHTOB 3aJaHue OCBOCHHS MynvamsHell | MakcnMaTbHbIA
MOTYJI51)

Monysis | . DrekTpocTaTika U NIeKTPHYecKHii TOK

Texyupui Konmpon

85




1T TnchMeHHB I KOHTPOSTH 32 OCBOCHHEM 06 1 0 10
JICKILIMI

2. TecroBast poBepKa 3HAHIA CTY/ICHTHI TIO 06 1 0 10
PCILICHHIO 3a]1ad

3. Iocerienye Jiekumn 0 3
4 TlocelrieHre CeMUHAPCKUX 0 5
J1a00PATOPHBIX 3AHSTHIA

Py0esxHbIii KOHTPOIL

I TnceMeHHas KOHTpOIIbHAs paboTa ‘ 0-15 ‘ 1 ‘ 0 ‘ 15
Beero 6armip 3a MOTYIb:: 0 35
Monyss || . MaraurHoe novie. SIBjieHye Y1eKTPOMAarHMTHOI HHIyKIH

Texyupui KoHmporo

1.ITnchMeHHBII KOHTPOITH 32 OCBOCHHEM 06 1 0 10
JICKIII

2. TecroBast pOBepKa 3HAHHIA CTY/ICHTHI TIO 06 1 0 10
PCILICHUIO 337124

3 Iocerienye Jiekmn 0 3
4. TlocelieHre CeMUHAPCKUX U 0 5
TIA00pATOPHBIX 3aHSTHN

Py0exHbIi KOHTPOJIb

1. TTicEMeHHast KOHTPOTIbHas paboTa | 0-15 | 1 | 0 | 15
Beero 6arwib1 3a MOTyITb 0 35

T oormpurenbHbIe OaUTHI 0 10
1.Yyactvie B ormmMImazax 05 1 0 05
2. Yyactue B KoH(pepeH sIX 0-1 1 0 05
VITOroBbIi KOHTPOITB: 0-30 1 0 0-30
Wroro 3a cemectp: 0-110

VYTBepxkaeHo Ha 3acenanuu kadenpst UOudM
ITpotokon Nel ot « 30 » aBrycra 2019r.

3aB. kadenpoit (ITasxmeroB V.111.)
[IpenonaBarens (daxperaunos M.A.)




o. Y4eOHOo-MeTOAMYECKOE U NH(POPMALIMOHHOE 00ecTedeHue JUCIUIIMHBI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpPaTypPbl, HEOOXOAMMOM IJISI OCBOEHMSI
AUCHUTLTUHBI

OcHoBHas InTEepaTypa:

1. Kopocrenes, 10.C. ®usuka : yuebnoe mocodbue : B 2 4. / FO.C. Kopocrenes, A.B. Kynukosa,
A.B. ITamwun ; @enepanbHOe TOCYAAPCTBEHHOE OIOKETHOE 00pa3oBaTEIbHOE YUPEKIICHUE BBICIIETO
npodeccuoHaIbHOr0 oOpa3zoBaHust «CamMapCKUi TOCYHAPCTBEHHBIH apXUTEKTYPHO-CTPOUTEIBHBIN
yHuBepcuTeT». - Camapa : CaMapckuii rOCyIapCTBCHHBIN apXUTEKTYPHO-CTPOUTEIIbHBIA YHUBEPCUTET,
2014. - Y. 1. - 139 c. : Tabn., rpad., wi. - bubmmorp. B kH. - ISBN 978-5-9585-0587-6. - ISBN 978-5-
9585-0588-3 (4. 1) ; To xKe [DneKTpoHHBII pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=438319.

2. Jlapuenko, B.M. ®usuka : yue6Hoe nocobue / B.M. Jlapuenko ; MunucrepctBo oOpa3zoBaHus U
Hayku Poccwuiickoit @enepannn, ®I'BOY BIIO «Cubupckuii rocyqapCcTBEHHBINH TEXHOJIOTHIECKUH
yauBepcuteT», Jlecocubupckuit ¢mmman. - Kpacnospck : Cubl'TY, 2013. - Y. VIII. OcHoBsI
KBaHTOBOM MexaHUWKHU. - 124 c. : Tabiu., cxem. - bubnuorp. B kH. ; To ke [DnekTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=428871

JonosHuTEIBLHAS JIUTEPATypPAa:

1. Jleryra, C. ®u3uka : yueOnoe mocodbue / C. Jleryra, A. Yakak ; MuHHCTEPCTBO O0pa3oBaHHS U
Hayku Poccuiickoit ®enepauuu, deznepalbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
yupexJieHue Bbiciiero oopa3zoBanus «OpeHOYprcKuil rocy1apcTBEHHbIH YHUBEPCUTET». - OpeHOypr :
ory, 2016. - 307 c. : un. - bubmuorp. B kH. - ISBN 978-5-7410-1575-9 ; To xe [DnekTpoHHBII
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=485362

6.MaTepI/laﬂbHO-TeXHlfl‘leCKaﬂ 6333, HeoOXoauMast 1Jisl OCyI€CTBJICHUSA Oﬁpa30BaTeJ'leOFO
nmpouecca 1mo TMCuMIlInHe

Haumenoeanue Buo 3anamui Haumenoganue obopyoosanus,
cneyuaiu3upo6aHHblx npoOCPpAMMHO2O obecneuenusn
ayoumopuil,
Kabunemoe,
Jaabopamopuil
1 2 3
1. yuebnas Ayautopust Ne 202 1. Windows 8 Russian. Windows
ayoumopusn ona | YueOHas mebenb, yueOHO-HarsiaHble mocobus, | Professional Upgrade. Jorosop Ne 104 ot
nposedenus 3anamuil | 10OCKa. 17.16.2013 r. JIunien3uu — 6eccpoyHbIe.
JIeKYUOHHO20 muna: Aynuropusi Ne 208 2. MicrosoftOfficeStandart 2013 Russian.
aymuropust Ne 202, 208 | YyeOuast meOenb, yueOHO-HarsaHbIe mocodus, | Joroeop Ne 114 or 12.11.2014 .
(YueGrbrii KOpITyC, ViI. | TOCKa, MyJIbTHMEIHA-TIPOeKTOp | JInmeHsun — GeccpoyHble.
Mumraxesa, 1. 100), NecM361X(M361XG) LCD | 3. Cucrema LEHTPaIN30BaHHOTO
2. yuebnas 3600LMXGA(1024x768) 3000:1, 9KpaH | TECTHPOBAHUS baml'y (Moodle)
nabopamopusn onsa | HacTeHHBIN ScreenMediaEconomy GNUGeneralPublicLicense
npoeedenusn P 1:1 180x180cmMatte
napopamopuvlx  padbom: Aynuropus Ne 307
ayauTopus Ne 307 | YueOnast mebenb, yueOHO-HArJISAHBIE T0COOHS,
(YueGusbrit KOpIYC, Y. | TOCKA, ONTHYECKHE CKAMbH, OCBETUTEIH C
Munraxesa, a.  100), | MaTOBBIMH ~ WJIM  MOJIOYHBIMH  CTEKIAMH,
ayITOPHS No 309 | moN3ymKkyM ¢ JIMH30M, DKPaHbI, COOMPAIONINE H



http://biblioclub.ru/index.php?page=book&id=438319
http://biblioclub.ru/index.php?page=book&id=428871
http://biblioclub.ru/index.php?page=book&id=485362

(YueGusbriit KOpILYC, YIL.
Munraxesa, a.  100),
ayIATOpHS Ne 403
(YueGmbrit KOpIIyC, ViI.
Munraxesa, 1. 100)

3. yuebHan
ayoumopus onsa
npoeeoenus

npakmu4ecKux 3auamuil.

ayAUTOPHS Ne 208
(YueGubrit KopIIyc, yiI.
Munraxesa, a.  100),
ayIuToONps Ne 403
(YueGHbrit KOpIIyC, VL.
Munraxesa, 1. 100)

4, yuebdHan
ayoumopus onsa
nposeedenusn zpynnoeuvix u
UHOUBUOYAILHBIX
KOHCY1Tbmayuii.
ayJAUTOPHS Ne 208
(YueGubrit KOpIyc, yiI.
Mumnraxesa, 1. 100)

5. yuebHnasn
ayoumopus 031 meKyu,eco
Konmponsn u
npoOMeNHCymouHoil

ammecmayuu: ayIuTOPUsI
Ne 208 (Yuebubrii
Kopmyc, yi. MuHraxesa, .
100)

6. nomewenus  0na
CamMocmoamenbHoii
pabompl: YUTANBHBIN 3all,
6ubnuoreka (I'maBHBIN
Kopmyc, yn3aku Bamuaw,

II. 32), OnbIMoTEKa
(YueOHBIE  KOpTyC, VI
Mumnraxesa, a. 100)

7. nomewenue 014
Xpanenus u

odcnyscueanus  yuednozo
000pyooeanusa: ayauToOpus
Ne 3096 (YueGubrit
KOpIyc,yl. MuHraxesa, n.
100)

pacceuBaromue JIUH3BI, HU3MEPHUTEITBHBIC
MUKPOCKOTIBI, MUKPOCKOII
MHUKpPOOHOIOTHIECKUI HCCIICIOBATEILCKHH,
pedpakToMeTpbl, HabOp KHIOKOCTEH, CHOHPT,
TOHUOMETP, IU(QpaKIHOHHBIC permeTKHy,
KOJUTMMATOPBl,  AuadparMbl,  IOJSPOMIEL,
PETUCTPHUPYIOMNI  NpHOOP €  CENCHOBBIM
(hoToaneMeHTOM, J1azep.
Ayantopus 309

VYuebHas MeOelnb, yueOHO-HATIISAHBIC TTOCOOUS,
JIOCKA, MaTeMaTUYCCKUH MasSTHUK, 0OOPOTHBIH

MasiTHUK, CCKYHIOMCD, HHHeﬁKa, MUKPOMETP,

IITaHTeHIUPKYJb, HCTOYHHKH IIOCTOSIHHOTO
TOKa, PEOCTaThl, BOJIBTMETPHI, AMIEPMETPHI,
npudop ISt HU3MEPEHHS YZEIBHOTO
CONPOTHBIICHHUS ~ PE3UCTUBHOTO  MPOBOJA,
perymnaTop HalpsDKeHNS, KaTyIIKA
WHyKTUBHOCTH, KOHJICHCATOPBHI, Habop
3NEKTPOJOB, 30HJ, IUIOCKHH  CTEKJISTHHBIN
pesepByap, ocuuuorpadbwl, 3BYKOBBIC
TeHepaToOphl,  Ne(PEKTOCKOI,  IICUXPOMTEPHI,
Oapomerp, nMIeTKa, OALUIOH ¢ KPaHOM, Hacoc
KomoBckoro, = MaHOMETpBl,  TEpPMOMETPHI,

NpO3pauHblil LMIMHIPUYECKUH cocya, Habop
METaJUINYECKUX IIAPHKOB, BHUCKO3UMETP
cuctemMsl OcTBanbia, MITATHUBBL, Pa3HOBECHL,
BECHI nmabopaTopHEIE, JTUHAMOMETPEI,
MIePCOHANTBHBIC KOMITBIOTEPEI
Aynuropus 3096
YuebHas mebenb, cTemax, Habop
HHCTPYMEHTOB, MYJIbTUMETp, HHANKATPHAS
OTBEpTKa
Yuranasubiii 3ai(I naBHbli kopoyc, yi.3aku
Bamuau, 1. 32)
Yuebnas mebenb, yueOHO-HATJIAIHBIE TTOCOOHS,
CTEH]] 110 T0KapHOIl 6€301MacHOCTH, MOHOOIOKH
CTallMOHapHblE — 5 1T, HOpuHTep — 1 wWT.,
ckaHep — | wr.
bubauoreka (I'aBHbli KOpIyC, yi1.3aKku
Bamunu, 1. 32)
YueOHas MeOenb, yaeOHO-HATISIIHBIE Toco0Ous,
CTEH]I TI0 TI0KapHOH 0e301MacHOCTH, MOHOOJIOKH
CTallMOHApHbIE — 4 T, ckaHep — | mT.
Bu6aunoreka (YueOHbIH KOpITYC, YII.
Mumnraxesa, 1. 100)
Yuebnas mebenb, yueOHO-HATJISAIHBIE TTIOCOOHS,
PentiumG2130/41'6/5001°6/21,5”/Kn/Mplib
IMKsrommt. ®epmolntel
IntelPentiumG2130/41°6/5001°6/21,5”/Ki/Mbliib




[Tpunoxenue Ne 1

MMHOBPHAYKH POCCHH .
OI'bOY BO «bAILIKNPCKNUN I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
VMH)XXEHEPHBII ®AKYJIBTET

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

mucuuiuiiHel «Pusnka» Ha 1, 2, 3 cemecTpbl
(HauMEeHOBaHWE JUCITUTIIIMHBI)

O4JHasx
(dhopma oOydeHust
Bua padorsl O0BbeM THCHHUILINHBI

O6mas TpynoemkocTs auctuiumabl (3ET / gacoB) 10 /360
Y4eOHbIX YacOB HAa KOHTAKTHYIO pabOTy C MpEnoiaBaTeiem: 212.6

JIEKIAH 70

MPaAKTUYECKUX/ CEMHUHAPCKUX 70

71a00paTOPHBIX 70

JIpyrux (CpymnroBas, MHAWBUIYyaIbHAs KOHCYJbTALMS U UHBIC BUJIBI
y4eOHOM! AesTeNbHOCTH, IPeIyCMaTpUBAIOIIe paboTy 00y4arOIIUXCs C

npenogasatenem) (OKP) 2,6

Y4eOHbIX 4aCOB Ha CAaMOCTOSITeNIbHYIO paboTy oOyuatonmxcs (CP) 57,4
Y4eOHBIX YaCOB Ha IOJTOTOBKY K

sK3aMeHy/3auery/nuddepenurpoBanHomy 3adery (KoHTpoib) 90

®opma(bl) KOHTPOJIS:
3aueT 1 cemectp
9K3aMeH 2,3 ceMecTp




dopma U3ydeHHs] MaTEPUAIOB: JICKLIHH,

dopma TEKyIIEero

OcHoBHas u KOHTPOJIA
TpAKTIHICCKHC 3AHATIA, CCMHHAPCKUC JIOTIOJTHUTEbHAS 3ananus no yCIIEBAEMOCTH
Ne SAHATHS, 1a00PaTOPHLIS paGoTE, auTeparypa, CaMOCTOATEIILHON (KOJITIOKBUYMBI,
/m Tema u conepxanue camocTosiTeNbHas padoTa U TPYAOEMKOCTh (B peKOMeH TyeMast pabore KOHTPOITBHBIE
dacax) cTyzaeHTam (HoMmepa CTY/ICHTOB paboTsl,
U3 CITUCKA) KOMITBIOTEPHBIE
JIK [TP/CEM JIP CPC TeCTHI ¥ T.IL.)
1 2 3 4 5 6 7 8 9
Mexanuka

1. | Kunemaruka 2 2 2 7 1-2 Bomnpocsl TectupoBanue,
MOCTYNaTeLHOTO u CaMOKOHTPOJIS 3aIuTa
BpaIIaTeIbHOTO JIBHXKECHUSI 71a00paTOPHBIX pabOT

2. | JunamuKa MocTynaTelIbHOTO 4 4 4 7 1-2 Bormpocsr TectupoBanue,
IBIDKEHUS. 3akoH CaMOKOHTPOJIA 3aIuTa
COXpaHEHHUS UMITyJIbCa. nabopaTopHbIX paboT
Mexannueckas DHEprus.
3aKOH COXpaHEeHHsI SHEPTUH.

3. | unamuka BpamaTeIbHOTO 4 2 2 7 1-2 Bormpocst TectupoBanue,
JIBUKEHHUSI. 3aKkoH CaMOKOHTPOJIS 3aIuTa
COXpaHEHHUs MOMEHTa 1a00paToOpHBIX paboT
UMITyJIbCa

4. | PensaTUBHUCTCKAsA MEXaHUKA. 2 4 4 7 1-2 Bormpocst TectupoBanue,

CaMOKOHTPOJIS 3aIuTa
71a00paTOPHBIX pabOT

5. | Mexanuka xonebaHuii u 8 4 4 7 1-2 Bormpocst TectupoBanue,
BOJTH CaMOKOHTPOJIS 3amuTa

71a00paTOpHBIX paboT
Craructudeckast pu3uka u TepMOJIMHAMUKA

6 | OcHOBBI paBHOBECHOU 8 2 2 7 1-2 Bomnpocsr TectupoBanue,
TEPMOIUHAMUKHU CaMOKOHTPOJIS 3aIuTa

71a00paTOPHBIX pabOT

7 | Cratuctuueckas pusmka u 6 2 2 7 1-2 Bonpocsl TectupoBanue,




ee MPUMEHEHHUE K CaMOKOHTPOJIS 3alTa
UJCALHOMY Ta3y 1a60paToOpHEIX paboT
8 | SIBnmenus nmepeHoca 2 2 7 1-2 Bormpocsr TectupoBanue,
CaMOKOHTPOJIS 3aluTa
71a00paTOPHBIX pabOT
9 | ®a3oBble paBHOBECHUS U 2 2 7,8 1-2 Bonpocsl TectupoBanue,
(a3oBbIe MpeBpaIICHUS CaMOKOHTPOJIS 3alTa
1a60paTopHBIX paboT
DJIEKTPUYECTBO U IJICKTPOMArHETU3M
10 | DnekTpocTaTUyYecKoe MoJie B 3 5 5 1-2 Bormpocsr TectupoBanue,
BaKyyMe CaMOKOHTPOJIS 3aIuTa
71a00paTOPHBIX pabOT
11 | DnexkTpocTaTUyeCcKoe MoJie B 3 ) ) 1-2 Bomnpocsl TectupoBanue,
BEIIIECTBE CaMOKOHTPOJIS 3alUTa
71a00paTOPHBIX pabOT
12 | ITocTOSIHHBIN TOK 3 5 5 1-2 Bormpocsr TectupoBanue,
CaMOKOHTPOJIS 3aIuTa
71a00paTOPHBIX PaboT
13 | MarauTHOE TI0JIe B BaKyyMe 3 6 5 1-2 Bormpocst TectupoBanue,
U B BEIECTBE CaMOKOHTPOJIS 3alUTa
71a00paTOPHBIX padOT
14 | SIBnenHue >MEKTPOMArHUTHOU 4 5 5,8 1-2 Bormpocst TectupoBanue,
UHTYKITHH CaMOKOHTPOJIS 3anTa
71a00paTOPHBIX paboOT
15 | DnekTpomMarHuTHBIE 4 ) 6 1-2 Bomnpocsr TectupoBanue,
KoJie0aHusl U BOJHBI CaMOKOHTPOJIS 3alUTa
71a00paTOPHBIX pabOT
16 | YpaBuenus Maxkcsemia 4 5 6 1-2 Bormpocst TectupoBanue,
CaMOKOHTPOJIS 3amyTa
71a00paTOPHBIX PaboT
BonnoBas ontrka. KBantoBast gpusuka
17 | Unrepdepenuus cera 3 4 7 1-2 Bompocsr TectupoBanue,
Jlexuust, 1abopaTopHbIe CaMOKOHTPOJIS 3alUTa

paboThl, CEMHUHAPCKHE

71a00paTOPHBIX pabOT




3aHATHA

18 | Hudpaxius cera 4 3 4 7 1-2 Bormpocst TectupoBanue,
CaMOKOHTPOJIS 3alTa
1ab0paTopHBIX paboT
19 | ucnepcus, moriomieHne 2 3 2 7,8 1-2 Bormpocsr TectupoBanue,
CBETa CaMOKOHTPOJIS 3aluTa
71a00paTOPHBIX pabOT
20 | Ionspuzarnus cBera 4 3 4 8 1-2 Bormpocst TectupoBanue,
CaMOKOHTPOJIS 3alUTa
71a00paTOPHBIX pabOT
21 | TermoBoe U3My4YCHHE. 4 3 4 8 1-2 Bormpocst TectupoBanue,
®Doroaddekt. Ihdext CaMOKOHTPOJIS 3aIIuTa
Komnrona 71a00paTOPHBIX pabOT
22 | Kiaccuueckas mozienb 2 3 2 8 1-2 Bormpocsr TectupoBanue,
aToma CaMOKOHTPOJIS 3aIuTa
71a00paTOPHBIX pabOT
23 | BoHOBO-KOPIYCKYISAPHBIT 8 3 8 8 1-2 Bomnpocsl TectupoBanue,
Tyanu3M. YpaBHEHHE CaMOKOHTPOJIS 3aIuTa
[Ipenunrepa 71a00paTOPHBIX pabOT
24 | DneMeHThl KBaHTOBOU 4 3 4 8 1-2 Bompocst TectupoBanue,
AIIEKTPOHUKH. CaMOKOHTPOJIS 3anTa
71a00paTOPHBIX paboOT
25 | CtpoeHue aTOMHOTO sIpa. 2 4 2 8 1-2 Bomnpocsr TectupoBanue,
CaMOKOHTPOJIS 3aIuTa
71a00paTOPHBIX pabOT
Bcero yacos: 70 70 70 57,4




[Ipunoxenne Ne 2
PeliTHHT — IIIAH AMCHUIIJIMHLI

«Duszukay
(Ha3BaHUE IMCIUILTUHBI COTIIACHO paboueMy yueOHOMY IUIaHy)
kypc 1, cemectp 1

Buapl yueonoii nessresibHocTi | bam 3a Yucno banbt
CTYAECHTOB KOHKPETHOE | 3aJaHUi MunuManbeHblil | MakCUMalIbHBIN
3aJlaHue 3a CEMECTp

Moayab 1. Mexanuka

Texkymmii KOHTPOJIb

1. 3amuTa mabopaTtopHBIX padboT 0-5 4 0 20

Py0e:kHbIi KOHTPOJIb

1. IlnucbMeHHast KOHTPOJIbHAS 0-5 6 0 30
pabota (TECTUPOBAHHE)

Moayas 2. CtatucTuuyeckasi GU3MKAa U TEPMOAMHAMHUKA

Texkymuii KOHTPOJIb

1. 3ammTa nabopatopHbIx padboT 0-5 4 0 20

Py0e:xHbI KOHTPOJIb

1. [IucbmMeHHass KOHTPOJIbHAS 0-5 6 0 30
pabota (TecTHpOBaHUE)

IHoompureabHbie 0a/JIbI

1. CryneHueckas oMMITiaga 0 5

2. [TyGnmkanus crateit 0 5
ITocemaemocTs (0271161 BBIYUTAKTCH U3 0011el CYMMBbI HA0OPAHHBIX 0aJJ10B)

1. TlocermeHne JEKITNOHHBIX 0 -6

3aHATUI

2. Tlocemenne MpakKTHYECKIX 0 -10

(ceMHHApCKUX, TA0OPATOPHBIX

3aHSITHUN)

Bcero 0 100




Kypc 1, cemectp 2

PeliTHHT — IIIaH AUCHHUIIIMHBI

«Duzukay
(Ha3BaHME MUCUMILIMHBI COTVIACHO pabodyemMy ydeOHOMY IUIaHy)

Buabl yueOHO# 1eiTeJIbHOCTH
CTY/JAE€HTOB

bann 3a
KOHKPETHOE
3aJaHue

Yucno
3aJaHul
3a CEMECTp

banasr

MunumanpHbil | MakcuMaIbHBIN

MO)Iy.]'[L 1. OcHoBBI JICKTPHYECCTBA M 3JICKTPOMAarHeTuimMa

Texkymmii KOHTPOJIb

1. 3amuTa nabopatopHbIX padboT 0-5 6 0 30
Py0eskHbIi KOHTPOJIb

1. IlnuceMeHHast KOHTPOJIbHAS 0-5 4 0 20
paboTa (TECTUPOBAHME)

Moayab 2. DJIeKTPUYeCTBO U 3JIEKTPOMATrHeTU3M

Texkymuii KOHTPOJIb

1. 3ammTa nabopatopHbIx padboT 0-5 6 0 30
Py0e:xHbIi KOHTPOJIb

1. [IucbmMeHHass KOHTPOJIbHAS 0-5 4 0 20
pabota (TecTHpOBaHUE)

IoompureabHbie 0AJIbI

1. CtyneHueckasi OJIMMITHAa 0 5
2. [TyGnmkanus crateit 0 5

ITocemaemocTs (0271161 BBIYUTAKTCH U3 0011el CyMMBbI HA0OpPaHHBIX 0aJ1JI0B)

3. Tocerienune TeKIIMOHHBIX 0 -6
3aHATHI
4. TlocemieHue MPaKTHUECKUX 0 -10
(ceMUHapCKUX, JTAOOPATOPHBIX
3aHITHUN)

Bcero 0 100




PeliTHHT — IIIaH AUCHHUIIIMHBI

«Duzukay
(Ha3BaHME MUCUMILIMHBI COTVIACHO pabodyemMy ydeOHOMY IUIaHy)
Kypc 2, cemecTp 3

Buab1 yueonoii nessitesibHocTi | bam 3a Yucno banbt
CTYAECHTOB KOHKPETHOE | 3aJaHHI MunuManbeHbliil | MakcuMalIbHBIN
3aJjlaHue 3a CEMECTp

Mogay.as 1. BoatHoBasi onTuka.

Texkymmii KOHTPOJIb

1. 3amuTa nabopatopHbIX padboT 0-5 6 0 30

Py0exHbIii KOHTPOJIb

1. IlnuceMeHHast KOHTPOJIbHAS 0-5 4 0 20
paboTa (TECTUPOBAHME)

Moayas 2. KBanToBasi pusnka

Texkymuii KOHTPOJIb

1. 3ammTa nabopatopHbIx padboT 0-5 6 0 30

Py0e:xHbIi KOHTPOJIb

1. [IucbmMeHHass KOHTPOJIbHAS 0-5 4 0 20
pabota (TecTHpOBaHUE)

IoompureabHbie 0AJIbI

1. CtyneHueckasi OJIMMITHAa 0 5

2. [TyGnmkanus crateit 0 5
ITocemaemocTs (0271161 BBIYUTAKTCH U3 0011el CyMMBbI HA0OpPaHHBIX 0aJ1JI0B)

5. Tlocemenne JEKITMOHHBIX 0 -6

3aHATHI

6. Ilocemenne MpakKTHYECKIX 0 -10

(cemMHHApCKUX, TAOOPATOPHBIX

3aHITHUN)

HNTOroBuiii KOHTPOJIb

1. Dx3ameH | 0 30




