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1 OBIIME ITOJIOXKEHUA

OneHouHble MaTepuUaibl — O3TO COBOKYIMHOCTh Y4YeOHO-METOAMYECKHX MaTepualioB
(mpakTHUYECKUX 3a/JaHuil, onucaHuid (GopM M HpOLELyp NPOBEPKH), MpeIHA3HAUYEHHBIX IS
OLICHKM KayecTBa OCBOEHHS OOy4YalOIMMUCA AAHHOM JAUCHUUIUIMHBI KaK YacTH OCHOBHOM
00pa3oBaTeIbHON IPOTPAMMBI.

[lenb — OLIEHUTh COOTBETCTBUE 3HAHUM, YMEHUN U YPOBHSI IPUOOPETEHHBIX KOMIIETEHIIUM
oOyyaromuxcs LeasiM U TpeOOBaHUSAM OCHOBHOM 00pa30BaTEeIbHOM MpOrpaMMbl B XOJ€
IIPOBEICHUS IIPOMEKYTOYHOM aTTECTALMH.

OcHoBHas 3asaya — 00eCHEeYUTb OLEHKY YPOBHS CHOPMHUPOBAHHOCTH KOMIIETEHIIUH,
3aKpEIUICHHBIX 33 JUCLUIIIINHOM.

KoHTposnb 3HaHuil mpoBoauTCs B opMe MpoMexyTouHoH arrectauuu. [Ipomexxyrounas
aTTecTanus NpoBOIUTCS B (hOpME SK3aMEHa B IIEPBOM, BTOPOM H TPETHEM CEMECTpax.

@dopma mpoBeNeHUs DK3aMeHa — YCTHBIM OTBET II0 TEOPETUYECKUM BOIIPOCAM,
c(OpMYyJIMPOBAHHBIM C YYE€TOM COJEpKaHUS y4eOHOM NHUCUUIUIMHBI U PELIEHUE MPAKTHUYECKUX
3aj1ad.

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTb KaX/10M KOMIETEHIIMH (MJIM €€ 4acTh) B paMKax OCBOEHHs JaHHOM
JVICIATUTMHBI OIICHUBAETCS B TIPOIIECCE MMPOBEICHHS SK3aMeHa B popMe OaTbHONH OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPY>KUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE TPOTrPAMMOM, YCBOMBIIMN OCHOBHYIO U 3HAaKOMBIM C JOIOJHMUTEIbHOU
JIUTEPATypoil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTABJISIECTCS
CTyJ€HTaM, YCBOMBLIMM B3alMMOCBSA3b OCHOBHBIX IIOHATHH IHUCLUMIUIMHBI B MX 3HAUYECHUU IS
npuodperaeMoii npodeccu, MPOSBUBIINM TBOPUYECKUE CIOCOOHOCTH B TOHUMAHUH, U3JI0KEHUN
U MCII0JIb30BaHUU y4eOHO-IIPOrpaMMHOT0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrPaMMHOI0 MaTepuaa, yCIEIHO BhINOIHIONINN IPeSyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBIINN OCHOBHYIO JIMTEPATYPY, PEKOMEHJOBAaHHYIO B mporpamme. Kak mpaBuio, oneHka
«XOpOILO» BBICTABIIAETCSA CTYACHTAM, MOKA3aBIIMM CHUCTEMATHUYECKUH XapakTep 3HAHUN I10
JUCIIUIUINHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHHI0 W OOHOBJIEHHIO B XOJI€
JanpHeimel yue6Hoi paboTsl M MpohecCuOHATBHOM 1A TeIbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKMBIIUI 3HAHHUA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaja B 00beMe, HEOOXOJUMOM JJs JanbHeimel yueObl H
npejcTosiiel paboThl MO CHEUMATBHOCTH, CIPABJSIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MPOrpPaMMOM, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JOIIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE U IIPU BBINOJHEHHUHM 5K3aMEHALMOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMH 3HAHUSMU JJI UX YCTPaHEHUs O]l PYKOBOACTBOM
IpenoaaBaTes;

«HeynoB/1eTBOPUTEJIBHO» BBICTABISAETCS CTYJEHTY, OOHapyKHBIIEMY MpoOenbl B
3HAHUSX OCHOBHOIO Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JIOIMyCTHBIIEMY IPUHIUIHAIbHbIE
OIMOKM B BBIMIOJIHEHUU MPEIyCMOTPEHHBIX INporpaMMmoi 3ananuii. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIHHOY» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTH O0yUeHHE WU
NPUCTYNUTh K NPO(ECCHOHATBHOW AESITEIbHOCTU MO OKOHYAHWU By3a 0€3 JTOMOJHUTEIbHBIX
3aHATUHN 110 COOTBETCTBYIOLIEH JUCLUIIIIMHE.

OneHKka «HEyA0BJIETBOPUTEIBHO» BBICTABISETCA TAaK)KE B CIydae, €CIU CTYJIEHT He
BBITTOJIHWJI W/WIIM HE 3alUTUII J1a00opaTopHble pabOoThl, MPEAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U He BiaJeeT NpuoOpeTaeMbIMH B IpOLECcCEe MPAKTHUUYECKUX 3aHATUI HaBBIKAMU
pemeHus (PU3NYECKHX 33714 110 TeMaM TEKYILEro CeMecTpa.



3 ITACIHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCIUIIJIMHE

Ne KonTposmmpyemslie pazneisl Kox xonTpOonupyemoit Bun, meton, popma
n/a (TeMbl) TUCIUTUTHHBI KOMIETSHITUH (Win e OLICHOYHOT'O
4acTH) MEPONPHUATHS
1 2 3 4
1 DU3NYECKUE OCHOBBI KJIACCHUYECKON MEXaHUKHU
1.1 | Beeneunune OIIK-1.1 SK3aMel
OIIK-2.2
1.2 | KunemaTtuka mocrynareibHOTO OIIK-1.1 DK3aMeH
Y BpalIaTeJIbHOTO JIBHXKCHHUSI OIIK-2.2
1.3 | lunaMuKa MOCTyIaTeIbHOTO U OIIK-1.1 DK3aMeH
BpalIaTeIbHOTO JIBHXKCHHUSI OIIK-2.2
1.4 | 3akoHBI cOXpaHEHUS OIIK-1.1 DK3aMeH
OIIK-2.2
1.5 | OcHOBBI crienuanbHON TEOPUHU OIIK-1.1 DK3aMeH
OTHOCHUTEJIbHOCTH OIIK-2.2
1.6 | Mexanudeckue KojeOaHuUs OIIK-1.1 DK3aMeH
OIIK-2.2
2 OCHOBBI MOJICKYJIIPHOU (PU3UKU ¥ TEPMOIMHAMUKHU
2.1 | OcHOBBI MOJIEKYIAPHOU (HU3UKHU OIIK-1.1 DK3aMeH
OIIK-2.2
2.2 | OCHOBBI TEPMOJIMHAMHUKHU OIlIK-1.1 DK3aMeH
OIIK-2.2
3 DNEeKTpUUECTBO
3.1 | DnexrpocraTuka OIIK-1.1 OK3aMeH
OIIK-2.2
3.2 | IIpoBOHUKH U AUDTCKTPUKHU B OIlIK-1.1 OK3aMeH
AIEKTPUIECKOM T10JIe OIIK-2.2
3.3 | [TocToSHHBIN 3JIeKTPUUYECKHI OIIK-1.1 OK3aMeH
TOK OIIK-2.2
4 DIEeKTPOMarHeTu3mM
4.1 | MarnuTHOe 10JIe B BaKyyMe OIIK-1.1 DK3aMeH
OIIK-2.2
4.2 | MarauTHOE T0JIe B BEIIECTBE OIlIK-1.1 DK3aMeH
OIIK-2.2
4.3 | DAeKTpOMAarHUTHAS HHYKIIHS OIlK-1.1 DK3aMeH
OIIK-2.2
4.4 | DneKTpOMarHUTHbIE KOJIeOaHUs OIIK-1.1 OK3aMeH
OIlK-2.2
5 BonHbl 1 onTuka
5.1 | Boxnsr OIIK-1.1 DK3aMeH
OIIK-2.2
5.2 | Onruka OIIK-1.1 DK3aMeH
OIIK-2.2
6 KBanroBas ¢usnka
6.1 | KBanToBas ontuka OIIK-1.1 DK3aMeH
OIIK-2.2
6.2 | KBanToBas MexaHuKa OIIK-1.1 DK3aMeH
OIIK-2.2
7 AToMHas U siiepHast pusmnka




7.1 | ®usuka aroma OIIK-1.1 OK3aMeH
OIIK-2.2

7.2 | DneMeHTH! (U3UKU TBEPIOTO OIIK-1.1 OK3aMeH
Tena OIIK-2.2

7.3 | Slnepnas pusmka OIIK-1.1 OK3aMeH
OIIK-2.2

4 TUTIOBBIE KOHTPOJIBHBIE 3AJAHUA 1 UHBIE MATEPHUAJIbBI

4.1. lIpome:xkyTounas arrecrtauus B gopme s3x3amena (1 cemectp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMbl
KOMIIETEeHIIMH Conep:kanue KOMIeTeHIU
OIIK-1 CriocobeH aHanM3UpoBaTh 3a7a9 MPo(hecCHOHANBHON JIesITeIbHOCTH Ha
OCHOBE I10JI0’KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAyK U
MaTEMAaTUKHU

OIIK-1.1 Ananu3upyeT 3anayu Npo(ecCHOHANBHON IesTeNbHOCTH Ha OCHOBE IOJIOKEHUH,
3aKOHOB ¥ METOJIOB B 00JIACTU €CTECTBEHHBIX HAYK

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHUILIHHE

1. MarepuanbHas Touka. Cucrema ortcuera. Ilytb. Ilepememienune. CxopocTh Hu
YCKOPEHHE MaTepUaIbHONW TOYKH, UX IPOCKIUN Ha KOOPIUHATHBIE OCH.

2. Bpamenune matepualbHOW TOYKHM BOKPYT HEMOABMKHOW OCH. YINIOBas CKOPOCTh U
ymioBoe  yckopeHue. CBsi3b  MEXJIy YDIOBBIMM U JMHEWHBIMM  KMHEMAaTUYECKUMU
XapaKTEPUCTUKAMH.

3. I'panuIsl npUMEHNMOCTH HBIOTOHOBCKOW MexaHUKH. [lepBrii 3akoH Hprorona. Cuia,
Macca 1 uMIyssc. Bropoii 3akoH HeroToHa Kak ypaBHeHUe ABMKeHUsA. TpeTuit 3akoH HeroToHa.

4. 3akoH BcemMupHoro TiaroreHus. Cuna TsDKeCTH U Bec Tena. Ynpyrue cuibl. Cuibl
TPEHHUS.

5. KoncepBaruBHble M jauccunatuBHble cuibl. lloTeHnuanbHas »Heprus. Bumabl
NOTEHIMAIbHOU dHepruu. [lonHas MexaHudeckast SHEprusl.

6. BHyTpeHHHWe W BHEIIHWE CHIIBL. 3aMKHYTas CHCTEMa. 3aKOH COXPaHEHHS IOJHOM
MeXaHN4eCKol AHEprun. CBsI3b 3aKOHOB COXPAHEHUs CO CBOMCTBAMM IIPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHUS UMITYJIbCa.

8. MOMEeHT CHJIbl, MOMEHT UMITYJIbCA. 3aKOH COXPAaHEHHsI MOMEHTa UMITYJIbCa.

9. OCHOBHOI 3aKOH JJUHAMUKH BPAIIATEIBHOTO ABHKCHHUS.

10. MomeHT uHepiuy, ero cBoiictBa. Teopema IllTeltHepa.

11. Hpuamun otHocutenbHOoCcTH [ammnes. IlpeoGpazoBanue [ammmes. Kmaccuueckas
TeopeMa CJIOKEHUs CKopocTel. IHBapnaHTHOCTD 3aKkOHOB HBIOTOHA B MHEPIMAIBHBIX CUCTEMAX
oTcyera.

12. Tlocrynatsl OinmreiiHa. [IpeoOpasoBanust Jlopenna. OTHOCUTENBHOCTb TMOHSATHSA
OJTHOBPEMEHHOCTH. OTHOCUTENBHOCTh JUIMH W IPOMEKYTKOB BpeMeHU. MHTepBan Mexnay
COOBITUSIMH.

13. PensaTUBUCTCKHIA 3aKOH TPEOOpa30BaHUS CKOPOCTH. PEISITHBHCTCKUN WMMITYJIBC.
PenstuBucTckoe ypaBHEHME IUHAMHMKHU. PENATUBUCTCKHE BBIPAKEHUS A KUHETHMYECKON U
MOJTHOM 3HEpTruu. B3auMoCBs3b MacChl U SHEPTUH.

14. TlonsiTue O HeWHEpUUANbHBIX cucTemax otcyera. Cunel uHepuuu. [lpuHUUD



SKBUBAJECHTHOCTH DWHILITEHHA.

15. quddepennmnansHoe ypaBHEHHE CBOOOTHBIX TapMOHHUYECKUX KOJIEOAHWH U €ero
peleHue.

16. YpaBHeHHe 3aryxaromux KoleOaHWii W ero pemieHue. [lapameTpbl 3aTyXaromux
KOJIeOaHUH.

17. VYpaBHeHHE BBIHYXKJICHHBIX KOJIeOaHU U €ro pelieHue. SBIeHne pe3oHaHca.

18. Craructuueckuit u TEPMOJIMHAMUYECKUN METObI HCCIIeIOBaHMUSI.
Tepmonunamuueckre napamerpbl. PaBHOBECHBIE COCTOSIHUSI M MPOLECCHI, UX M300paKeHUE Ha
TEPMOIMHAMUYECKUX JIMarpaMMax COCTOSHUSI.

19. UneanpHblii Ta3. [laBneHue wupeanbHOro ra3a. BbIBOA OCHOBHOTO YpaBHEHHS
MouteKyisipHO-kuHeTHueckor Teopun (MKT) naeansHoro rasa.

20. Cpenusis KHHETHYECKAash DHEPIrHs MOJIGKYJl WACAIBHOTO ra3a. MOJeKyIsIpHO-
KMHETUYECKOE TOJKOBaHUE aOCONIOTHON TemmepaTypbl. Yucio cremneHei cBOOOABI MOJEKYJIbI.
3aKOH paBHOMEPHOTO paclpeAesieHUs] JHEPTUHU 10 CTENEHSIM CBOOOIbI MOJIEKYJI.

21. OcHOBHOE YypaBHEHHE COCTOSHUSI HAeanbHOro raza (ypaBHenue Kiameiipona-
Menneneesa). M3omporecchl.

22. 3akoH MakcBenna Uil pacipeeieHusi MOJIeKya UealbHOro ra3a 1o CKOpoCcTIM U
SHEPrusiM. XapaKTepHbIE CKOPOCTH JABUKECHHUS MOJIEKYJI HI€aTbHOTO Ta3a.

23. Ilpunnun neranbHOTO paBHOBecus. bapomerpuueckas dopmyna. 3akoH bonbimMana
JUTSL pacTipeIeJICHHs] YaCTUIl BO BHEIIHEM MTOTEHITUATIBLHOM I10JI€.

24. Pabota mpu H3MEHEHHMH O0beMa, KOIUYECTBO TEIUIOThI, BHYTPEHHSSI JIHEPIHs
ujaeanbHoro rasa. lleppoe Hauano TepMOaMHAMUKH, €T0 IPUMEHEHHUE K HU3ompoueccaM. Bropoe
HAYaI0 TePMOJUHAMUKHU.

Tunosble 32124M 0 JUCHHUILIHHE
1. JIBIKeHHe MaTepuabHOi TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpenenuTh KOOPANHATY B MOMEHT BPEMEHH, B KOTOPHI CKOPOCTH V TOUKH paBHA HYITIO.
OTtBert: 80 M.
2. JIBr>KeHHe MaTepuaabHON TOUKH 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c2. OnpenennTh yCKOpPEHHe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOUKM PaBHA HYIIIO.
Otser: -0,10 m/c2.
3. JluHeiHast CKOPOCTH V1 TOYEK Ha OKPYKHOCTH BpaIAoNIerocs aucka papaa 3 m/c. Touku,
pacnionoxeHHble Ha AR=10 cm Oimke K OCH, UMEIOT JTUHEHHYI0 CKOPOCTh V2=2 M/c. OmnpenenuTsb
YTJIOBYIO CKOPOCTH BpaieHus aucka. Orser: 10 paa/c.

4. JIucK BpamiaeTcsi COracHo ypaBHenuio ¢ =A+Bt+Ct, rne A=1pan, B=-2pan/c,
C = 0,5 pan/c®. HaiiTi yrioBoe yckopeHHe B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 pan/c.
S. JIuck Bpamaercs cornacHo ypasHeHHIo ¢ = A+Bt+Ct%, rme A=1pan, B =12 pan/c,

C = -1 pan/c®. B kakoif MOMEHT BpeMEHH YTIIOBas CKOPOCTh JMcKa OyzeT paBHa Hymo? OTBeT:
2c.

6. Halitn MOMEHT MHEpIMH NTOJIOr0 HUIMHAPA MACCON 2 KT ¥ PAHYCOM 5 CM OTHOCUTEIBHO

ero ocu cummetpun. Oteer: 0,005 kr-m2.

7. Halitn MomeHT mHepuuu mapa Maccod 5 kr m paguycoMm 10 cM OTHOCHTENBHO OCH,

npoxosmieil uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitn MomMeHT nHepuuu nucka macco 0,5 kr u paguycoM 20 CM OTHOCHUTEIBHO OCH

TIEPIIEHIUKYIIAPHOM K IIIOCKOCTH JMCKa U poxosinei yepes ero nenrp. Oreer: 0,01 kr-m2.

9. HaiiTu MOMEHT MHEepUuU CTEpkKHS MacCOod 5 Kr W JUIMHON 1,2 M OTHOCHUTEIBHO OCH
TEPIEHMKYIIAPHON K CTEPKHIO ¥ IPOXOAALIel uepes ero cepeauny. OrTser: 0,6 Kr-m2.
10. HaiiTh MOMEHT WHEepUMU CIUIOIIHOTO IWIMHApPA MAcCO 2 KI' W pPaAnycoM S cM

OTHOCHUTENBHO e€ro ocu cummeTpur. Oteer: 0,025 Kr-m2.

11. HaiitTu MOoMeHT mHepuuu cTepxHs Maccod 1,5 Kr m mIMHOM | M OTHOCHUTENTBHO OCH

IEPIEHMKYIIAPHON K CTEPKHIO U IPOoXoAsmel uepes ero koner. Otser: 0,5 Kr-m?,



12. BepeBka paspeiBaeTcsi mpu MOABEIIMBAHUM K HEWl Tenma maccodt 36 kr. Temo kakoit
HanbOobIIeil MacCchl MOKHO TTOJHUMATh Ha TOH BepeBKe ¢ yckopeHueM 2 M/c2? Otaer: 30 Kr.

13. Teno cockanb3bIBaeT MO TJIAJKON MOBEPXHOCTU, COCTaBIIAOMIEH yroia 30° ¢ rOpU30HTOM.
Haiitu yckopenne tena. Otser: 5 m/c?.
14. C Kakoil MUHUMAJIbHOW FOPU30HTAJIIBHOM CHJIONW HY>XKHO MPUKUMATh TEJIO0 MAcCO 2 KT K

BEPTUKAIBHOH cTeHE, 4TOO0BI OHO He ynano? Koahduuent TpeHns Mexxay MoBEpXHOCTHIO CTEHBI
u TenoM pasen 0,2. OTer: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HaiiTu cuity conpoTHBIIEHHS BO3AyXa,
cuntas ee nocrogaaon. Orser: 0,25 H.
16. MaxoBuk B BHUAEC HWIMHIApa Maccod 5 kr u paauycoM 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpallieHus JOoCcTHT 4acToThl 10 06/c. HaliTu MOMEHT cwil, AEHCTBYIONMIUX HA
maxoBuk. Oter: 1,57 H-m.

17. Tonkuit ogqHOPOHBIN cTepKeHb JIMHON S0 cM u maccor 400 r Bpamaercsi ¢ yriioBbIM
yCKOpeHHeM 3 paji/c? OKOJIO OCH, POXOIAIIEH MepIeHIUKYIAPHO CTEPIKHIO YePEe3 ero CepeuHy.
Onpenenutsd Bpamjaromuit MomeHT. OTBet: 25 MH M.

18.  Ilyns nerur co ckopocthio 800 M/c, Bparasich OK0JI0 MPoIoiIbHOI ocH ¢ gacToToi 3000 06/c.
[TpunuMas mymro 3a IIMHIPUK UAMETPOM 8 MM, OIPENENUTh KaKyro A0 KUHETUYECKON SHEPTUH
TeJa COCTaBIsIeT KuHeTH4eckast sHeprust Bpamienus. Orer: 0,44 %.

19.  Ilox melicTBHEM MOCTOSIHHOM CHIIBI BarOHETKa MpUoOpesa CKopocTh 2 M/c. OnpenenuThb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OtBet: 800 k.
20.  Manenbkuit mapuk Maccoir 100 T IBHKETCS B TOPH3OHTAIBHOM IJIOCKOCTH HAa HUTH

ok 40 cM. Kakyro paboTy HY>KHO COBEPIIUTE, YTOOBI YBEIIMYUTH YIJIOBYIO CKOPOCThH IIapHKa
¢ 20 pan/c o 25 pan/c? OrBet: 18 k.

21. OnpenenTh JIMHEHHYI0 CKOPOCTh LIEHTpa TOJIOro MTHMH/IPA, CKATUBIIErOCs 0€3 CKOJIBKEHUS C
HAKJIOHHOM IIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OaHOPOIHBIN TUIUHIP KATUTCS 0€3 MPOCKaIb3bIBAHUS 10 TOPU3OHTAIHLHOM MOBEPXHOCTH

CO CKOpocThio 2 M/c. Ha Kkakyro BBICOTY OH CMOKET MOAHSTHCSA MO HAKIOHHOW IMJIOCKOCTH?
OtBet: 0,3 M.

23. CHapsn macesl 50 Kr, JeTAIIMA TOpU30HTAIBHO cO ckopocThio 800 M/c, momagaer B
mwiargopMy ¢ MEeCKOM M 3acTpeBaeT B HeM. HaliTu ckopocTh miuaTgopMbl mocie IMomnajaHus
cHapsiza, ecnu ee macca 16 1. OrBert: 2,5 m/c.

24, [To ropu3oHTANBHBIM penbcaM co ckopocThio 20 kM/4 aBukeTcs miardgopma maccesl 200
kr. Ha Hee BepTHKa/IbHO MajaeT kaMeHb Macchl 50 KT U BMKeTCst BMecTe ¢ maTgopmoit. C kakon
CKOPOCTBIO TIOCIIE 3TOTO JBIKETCs Tuiatdhopma? OTBet: 16 km/4.

25.  Ilnardopma B BUJIE TUCKa MAaccoi 4 KT U paanycoM 12 cM Bpalaercs o HHEPIUU BOKPYT
BEPTUKAIBHON OCH. BO CKOJIBKO pa3 yMEHBUIMTCS YacTOTa BpALICHHs, €C/IM Ha HEE IMOJOKHUTh
KoJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHUYECKHE KoJieOaHus 1o 3akoHy X = AcoS(ot+@o), rae A=3 cM, a
o = 2 ¢’*. HaiiTu MakcUMalIbHYIO CKOPOCTh ToukH. OTBeT: 6 cM/c.

27. Touka coBepIraeT rapMOHHYECKHE KoyleOaHus 1o 3akoHy X = AcoS(ot+@o), rae A=5 cMm, a
o = 2 ¢’*. Haiitu MakcumanbHOe yckopeHue Touku. OTset: 20 em/c?,

28. Haiitu mnepuwon xonebanuii (U3HUECKOTO MASTHUKA, TMPEICTABISIOMIETO COO0OM

OJTHOPOJHBIN CTepKeHb JUIMHOM 60 cM, Bpallalouuiics BOKPYT TOPU3OHTAIBHOW OCH,
MIPOXOIATICH Yepe3 OAMH U3 ero KoHIoB. OTBet: 1,26 c.

29.  Haiitm mnepuoj KonebaHul (U3NUECKOTO MAATHUKA, TMPEACTABISIONIETO COO0M
OJHOPOJHBIN JucK paanycoM 30 cM, BpaIlarOIIMICA BOKPYT TOPU30HTAIBHOM OCH, IPOXOIAIIEH
yepe3 kpail aucka. Orser: 1,33 c.

30. baion BMectumocThio 20 J1 COAEPKUT YIIIEKUCIbIM ra3 Maccod 500 T moa AaBiIeHUEM
1,3 MIla. Onpenenuts Temmneparypy rasa. Orser: 275 K.
31. Kakoit 00beM 3aHHUMAaET HcaTbHBIN Ta3, COAepKaIIHii | KMOJIb BEIIECTBA MPHU JTaBICHUH

1 MIla u Temneparype 400 K? Otger: 3,3 m3.



32. bannon BMecTuMOCTBIO 12 1T COMEPKUT yriaeKUciblil ra3. JlaBnenue raza pasuo 1 Mlla,
temneparypa 300 K. Onpenenuts Maccy raza B 6amnone. Orser: 212 1.

33. B 6ammone BMmecTUMOCTBIO 25 11 HaxoauTcs Bomopo rpu temmeparype 290 K. ITocie Toro
KaK 4acTh BOJAOPO/Ia U3pACX0/I0BaJH, aBlieHue B Oaiione nonuswiock Ha 0,4 MIla. Onpenenutsb
Maccy U3pacxoioBaHHOro Bojgopoaa. Orser: 8,3 r.

34. B OGamnone coxepxurcs raz npu temreparype 100 °C. Jlo xakoii temmeparypsl (B °C)
HY’KHO HarpeThb ra3, 4ToObl €ro JaBjlIeHHEe yBEIUYMIOCh B 1Ba pa3a? Orset: 473 °C.

35. Kakoe xonmuecTBO TemoThl nmoTpedyercs, 4roObl HarpeTh 1 Monb azora Ha 300 K mpu
mocTossHHOM o0beme? OTBeT: 6,23 KK,

36. Ha ckonbko wu3MeHWIach BHYTPEHHSSI HHEPrus BOJASHOTO Iapa, €CIM TIpU €ro
M300apUYECKOM COKaTUH BHEIIIHHE CHJIbI cOBepIIiIK padoty paBuyto 10 k/[x? OrBet: 30 kK.
37. [Tpu kaKOM IaBIEHUH MPOUCXOAUIIO U300apHOE PACIIMPEHUE a30Ta, €CIIA HA YBEIIMYCHUE
ero oobema Ha 12 11 Ob1T0 3aTpadeHo KoiaumdecTBo Ter1oThl paBHoe 21 k/[x? OTrBet: 500 kIla.
38. Kakoe konu4ecTBO TEIIOTHI OBLIO 3aTpayeHO Ha HATPEB TelIUs IPU MOCTOSIHHOM 00BheMe
V=20 n, ecnmu ero paBieHue Bo3pocio Ha 400 k[1a? OTBer: 12 k/[x.

39. Kakoe konm4ecTBo TermoThl moTpedyercs, 4To0b! HarpeTh 8 Mok Bogopoaa Ha 100 K mpu
nocrossHHOM AaBineHun? OrBet: 23,3 k/I:k.

40. [Tpu u3oxopHOM HarpeBe 1 Mol renust Temieparypa yBenuuuBaeTcs B 3 pasa. Haiitu
npuparienue saTporuu. Orer: 13,7 /K.

Kon Pe3yibTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEHIIMH Conep:kanue KOMIeTeHIU
OIIK-2 Crniocoben GopmMyarpoBatTh 3a1a4u MPo(hecCHOHATEHON AEATEIBHOCTH Ha

OCHOBE 3HaHUH, MPOPMILHBIX Pa3eiOB MATEMAaTHICCKUX U
€CTECTBEHHOHAYYHBIX JUCLUILIMH (MOIyJIEH)

OIIK-2.2 ®opmynupyeT 3agaun Hpo(ecCHOHATbHOM JEATeNbHOCTH Ha OCHOBE 3HaHUM,
npoMIbHBIX pa3/eNOB €CTECTBEHHO-HAYYHbIX AUCLUIUINH (MOTyJIeil)

Tunosble TeopeTHyecKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. Beluucienue MpoHAEHHOIO IMyTH NpPHU HEPAaBHOMEPHOM JBMKEHMM MaTepUalbHOM
TOYKH.

2. lentp macc. YpaBHeHHe ABMXKeHUS 1IeHTpa Macc. Crctema 1ieHTpa Macc. PeaktuBHoe
JBUKEHHUE.

3. KpusonuHeiiHoe nBM)XEHUE MaTepuanbHON TOUKU. TaHreHIMabHOE U HOPMAaJIbHOE
YCKOpEHHE.

4. BbIBOJ MOMEHTOB MHEPIUH CTEPXKHS, IWINHApPA, [1apa.

5. PaGota cunbl u MouHOCTh. KrHETHYECKast S3HEPTHsI MOCTYIATEIbHOTO IBUKEHHUSI.

6. Kunernueckas »Heprus Teia, BpAIAIOIIETOCs BOKPYI HEMOIBHMXHOM OCH.
Kunernyeckast sHeprust pu MmIOCKOM JABMKEHUU.

7. Coboansie ocu. I'mpockomn. [Ipeneccust rupockorna.

8. IlpyxuHHBIH, QU3NUECKAN U MATEMATHIECKUIA MasSTHUKHA. DHEPTHUS TAPMOHHUYECKOTO
OCIIIIIISATOpA.

9. CrnoxeHne OIMHAKOBO HAIPABICHHBIX W B3aUMHO TIEPIICHIUKYIISIPHBIX KOJICOaHMIA.

10. DkcnepuMeHTaIbHOE MOATBEPXKACHUE pacnpeneneHus Makcsesa: onsIThl [lTepHa u
Jlammepra.

11. Cpennee 4rcio CTOIKHOBEHHM, CpEIHSIS JUTMHA CBOOOHOTO pobera u 3 heKTUBHBIN
JUaMETP MOJIEKYIL.

12. Anwmabarubiii npouecc, ypaBuenue [lyaccona.

13. TemnmoemKkoCTh HIIEATILHOTO Ta3a TMpU H30Mpoleccax. YpaBHeHue Maiiepa.
Knaccuueckass MOJIEKYJIIpHO-KMHETUYECKAsl TEOPHUS TEIJIOEMKOCTH MJIEaJbHOIO Ta3a M €€



OTPAaHUYEHHOCTD.

14. Kpyrosoii nporecc (1uki). TeruioBble ABUTaTenyd W XosoawibHbie MamuHbl. KITJ]
ujeabHOM TeroBoil mamuuel. [{ukn Kapho.

15. DHTponus uaeaNbHOTO ra3a MpH 0OpaTUMBIX M HEOOpaTUMBIX Imporeccax. Teopema
Hepncra. CraTucTudeckoe TOIKOBaHUE SHTPOIHH. TepMoarHaAaMUKa HEOOPAaTUMBIX MPOIIECCOB.

4.2. lIpome:xkyTouHasi arrectauus B gopme 3xk3ameHna (2 cemectp)

Kon Pe3yabTaThl 0CBOEHHMS OCHOBHOI 00pa3oBaTe/IbHOIl MPOrpaMMbl
KOMIIETeHIIMH Conep:kanue KOMINeTeHI U
OIIK-1 Criocoben aHanM3UpoBaTh 3a7a4 NMPo(hecCHOHANBHOM eI TeIbHOCTH Ha
OCHOBE ITOJIOKEHHI, 3aKOHOB M METOJIOB B 00J1aCTH €CTECTBEHHBIX HAYK U
MaTeMaTHKU

OIIK-1.1 Ananu3upyeT 3anayu Npo(ecCHOHANBHON NEeATENIBHOCTH HAa OCHOBE IOJIOKEHUH,
3aKOHOB ¥ METOJIOB B 00JIACTU €CTECTBEHHBIX HAYK

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHUILIHHE

1. DNeKTpUYECKHUH 3apsj U ero CBOMCTBA. 3aKOH cOXpaHEHMs 3apsaa. BzanMonencreue
3apsiioB. 3akoH Kymnona.

2. DJEKTpOCTaTMYEeCKOE II0JIe, BEKTOp HanpspkeHHOCTH. llpuHnmn cynepno3unun
IEKTPUUYECKUX MOJIEN U €r0 PUMEHEHHE [l pacyeTa IoJIsd, CO34aHHOTO CUCTEMOM 3apsi/iOB.

3. lloTrok BekTOpa HaIpPsHKEHHOCTH JlekTpuueckoro mnois. Teopema ['aycca s
IEKTPUYECKOTO TOJI B BAKYYME.

4. TeopeMa 0 IMPKYJSLUU BEKTOPA HAPSKEHHOCTH ANeKTpudecKkoro noss. Ilorennuan
I10JI1 TOYEYHOTO 3aps/a.

5. CBoOozaHble U CBs3aHHBIE 3apslbl. BekTop anekrpuueckoro cMerieHusi. Teopema
I'aycca st S7IeKTpUYECKOro NOJIS B TUIIEKTPHKE.

6. JlMonekTpuku, TonApU3alMs  JUDIEKTPUKOB.  BekTop  MOJISIpU30BaHHOCTH.
ONeKTpUYecKoe Iojie BHYTPH JUAJIEKTPUKOB. JluWaneKkTpuueckass BOCIPUUMYHMBOCTD U
IIPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsiia B NPOBOAHMKE.  OJEKTPOCTaTUYECKas  MHAYKIIHA.
OneKTpuUYecKas EMKOCTh YEANHEHHOTO ITPOBOJIHUKA, 2-X IIPOBOJHHUKOB.

8. DmekTpoaBmxymias cuia. 3akoH OMa U CONPOTHUBIICHHE TTPOBOJHUKOB. 3akoH OMa B
uHTerpaiabHoi U auddepenunansHoi Gopmax. 3akon Oma 1711 HEOTHOPOAHOTO yYacTKa LEeIH.

9. MomHocte Toka. 3akoH J[xoynsa-JleHna B uHTerpanbHON M AuQQepeHnaIbHON
dopmax.

10. Bektop MarHuTHOM MHAYKIUHA. MarHUTHOE MOJIE paBHOMEPHO IBUKYIIETOCS 3apsaa.
3akoH buo-Casapa-Jlamnaca.

11. BzaumoneicTBHE MPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 HUPKYJIALNUN BEKTOPA MHAYKIIUA MAarHUTHOTO I10JIs. 3aKOH IOJIHOTO TOKA.

13. Ilotok BekTOpa MarHuTHOM MHAYKIUH. Teopema [aycca mims BekTOpa MHIYKIUU
MarHuTHOTO nosid. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJAHOPOAHOM MAarHUTHOM IOJIE.

14. SIBneHwue eKTpOMarHuTHOU MHAYKIMU. OnbITel Papazaest. 3aKOH AIEKTPOMarHUTHOU
unaykuuu. [Ipasuno Jlenna. DnexkTpoaBmkymmas cuia MHAYKIUU. [1OJHBIM MarHUTHBINA MOTOK.
Toku dyxo.

15. SBnenmne camomnaykuuu. MunykruBHOoCTh. OJIC camouHaykuuu. MHAYKTUBHOCTB
COJICHOH 1.

16. Bzammuasg wuHAykuus. B3auMHas WHAYKTUBHOCTb. OHEPrUsi KOHTYpa C TOKOM.
[ImoTHOCTB SHEpPrUu.

17. HamarnmdyeHHocTb. TOKM HamarHuduMBaHWs. BEKTOp HaNpsKEHHOCTH MAarHUTHOIO




noJisi. Teopema 0 MUPKYNIALUYA BEKTOpa HAMPSYKEHHOCTH MAarHUTHOTO TTOJIA.

18. VYpaBHeHue MakcBemia JUis  3JCKTPOMAarHUTHOTO OIS B HMHTETPAIBHOW H
nuddepennranbHON hopmax.

19. MuddepenunanbHoe ypaBHEHHE 3JICKTPOMATHUTHBIX KOJE€OaHWW, €ro pelieHue.
Bunel konebanuit U MX XapaKTEPUCTUKH.

20. YpaBHeHUE BBIHYKJCHHBIX KojieOaHuil. Pe3onanc TokoB u HanpspkeHuit. [lonstue o
MIEPEMEHHOM TOKE.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccrosiHre MeXAy ABYMsI TOUEUHBIMU AJIEKTPUUECKUMU 3apsilaMu, €ClId U3BECTHO,
YTO [IPU YMEHBILIEHUH ATOT0 paccTosiHus Ha 50 ¢M cujia B3aMMOICHCTBUS YBETUUUBAETCA B 2 pasa.
OTtBet: 1,7 m.
2. Ha merammueckoii chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 wKn. Onpenenuth
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTo MoJisi Ha paccrtostHuu I = 10 cM OT meHTpa cdepsl.
Ortger: 0.
3. Ha wmerammmueckoit chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HaIPSKEHHOCTh £ 3JIEKTPOCTAaTHYECKOro MoJisi Ha moBepxHOCcTH cheprl. OTBeT: 800 B/M.
4. Ha wmerammueckoit chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTo MOoJIsi Ha pacctossHuH I = 20 cM OT meHTpa cepsbl.
OtBet: 450 B/m.
5. Merammyeckuid map pagumycom 5 cm Hecet 3apan Q = 10 uKin. Onpenennts nmoTeHman @
3JIEKTPOCTATHYECKOTr0 MoJs Ha noBepxHocTH mapa. Orser: 1800 B.
6. /IBe KOHIIEHTpHUUYECKHE METAIIIMUYECKHE 3apsKeHHbIe ceprl paaunycamu R1 =6 cm u Rz = 10
CM HecyT cooTBeTcTBeHHO 3apsaasl Q1 = 1 HKn n Q2 = -0,5 uKun. Haiitu HanpspkeHHOCTH E 107IS B
TOYKE, OTCTOSIIEH OT LIeHTpa cdep Ha paccTosHue I = 5 cm. OtBert: 0.
7. DnexkTpuyeckoe IoJieé CO3JaHO JABYMS OECKOHEYHBIMH MapajUlebHBIMU IJIACTUHAMH,
HECYIIUMH DaBHOMEPHO pacHpeleieHnblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpsbkeHHocTh E mons mexay minactunamu. OrtBer: 0.
8. DnexkTpuyeckoe IoJie CO3[aHO JABYMS OECKOHEYHBIMH MapauIeibHBIMM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO pacHpeleeHHblii mo miomanu 3apan [ =1 uaKn/m2 Onpenenuts
HanpspkeHHOCTh E nons BHe mactud. OTBer: 113 B/m.
9. TloTeHuua 3MEKTPUYECKOTO MO, CO3aBAEMOTO CHCTEMO 3apsA0B, UMeeT BU ¢ = a(X?-y?),
rie a = 1 B/m?. Haifti MOIy/ b HATIPSDKEHHOCTH JIEKTPHYECKOTO MOJIs B TOUKE ¢ KOOPAMHATAMH
X=1m,Yy=0,5wm. OrBer npuBectu B cucteme CH 1 OKpyTIHUTH € TOYHOCTHIO 10 IBYX IU(p TOCIe
samstoi. [OTBeT: 2,24 B/m.
10. /Ia Toueunsix 3apsima +7,5 HKi u —14,7 aKn pacronoxxeHsl Ha paccTosHUM 5 cMm. Haiiti
HANPSDKEHHOCTD JIEKTPUYECKOTO MOJIS B TOUKE, HaXOASIIENCsl Ha paCCTOSHUU 3 CM OT IIEPBOTO U
4 cMm ot BTOporo 3apsaa. Orser: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh SJIEKTPUUYECKOrO TMOJS B TOYKE, PACIOJIOKEHHON BAOJIb
npsMoi, coenunsroment 3apsasl +10 HKn u +8 vHKn u Haxoxsamieics Ha paccrosHuM 12 cm oT
nepBoro u 8 cM oT BTOpOro 3apsija. Paccrosnue mexay 3apanamu 20 cm. Orset: 5000 B/m.
12. B BepmmHAaxX KBaJapara co CTOPOHOM 5 M HAaXOJATCS OJJMHAKOBEIEC TTOJIOKHUTEIBHBIEC 3apsiIbl 2
HK1. OnpenenuTs HanpsHKEHHOCTh AJIEKTPUYECKOro oIS B IeHTpe kBaapata. Otsert: 0.
13. Paccrosuue | mexay 3apsmamu Q=+2 uKir qumosns pasao 10 cm. Haiitu moteHIuan ¢ moss
CO3aHHOT'O AMIIOJNEM B TOUKE, yAajJeHHOU Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsia.
Otger: 0.



14. Jlumons C D2JIEKTpUYECKUM MOMEHTOM p =75 nKia'M CcBOOOJHO yCTaHaBIMBAETCS B
OJIHOPOJHOM DJIGKTPUYECKOM TToJie HampspkeHHocThio E = 80 kB/M. Bperamcnuts paboty A,
HEOOXOIUMYIO JIJISl TOTO, YTOOBI MOBEPHYTH AMIONG Ha yroi oo = 90°. OTBeT: 6 MKJLXK.

15. Onpenenuth, OpU KakOM HAMNPSHKEHHOCTH FE  CpeIHEro MaKpOCKOIMYECKOro Iojis B
JMDIEKTpHKE (6=3) MONIAPU30BAHHOCTE P JIOCTUTHET 3HaueHus, pasHoro 200 MxKi/m2. OTBert:
11,3 MB/m.

16. Haiitu panuyc BHemHel oOkiaaku Ry Bo3ayniHOro chepruieckoro KOHIEHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku R1 = 2 cm. OTBeT: 4,5 M.

17. Haiitu paamyc Ri1 BHyTpeHHEell OOKIaaku CQepuvyeckoro KOHAEHCATOpPa EeMKOCTBIO
C = 3,3 n, ecnu paauyc BHemHe# R = 3 cM, nusnextpuk — mapadus (¢ = 2)? OrTBet: 1 cMm.

18. OmpenenuTh 3IEKTPOEMKOCTh HUIMHIPUYECKOTO BO3AYIIHOTO KOHJEHCATOpa JTMHOM
| =10 cm, ¢ paguycamu o0ki1agok Ry =1 cm u R2 = 2 cm. OtBer: 8 nd.

19. Tpu oIMHAKOBBIX KOHJEHCATOpa COEOUHEHBI MOCienoBaTeNbHO. EMKOCTh Takoil Garapeu
C =100 n¢d. OmpenenuTb €MKOCTh OaTaper KOHJEHCATOPOB, MOCIE TOrO, KaKk OAMH W3 HUX
3anoHWwIM mapaduHom (¢ = 2). OrBet: 120 nd.

20. TInmockuit BO3aymIHBIA KoHAeHCATOP 3MeKTpoeMKocThio C = 1,11 H® 3apsikeH 10 pa3HOCTU
norenuuaioB U =300 B. [locie oTkiIrO4eHHsT OT HCTOYHHUKA TOKAa PACCTOSHUE MEXKIY
oOKJlaJJKaMu KOHJeHcaTopa ObUIo yBenu4eHo B 5 pa3. OmnpenenuTs paboTy A BHEIIHUX CHII TIO
pasnBwkeHuio ookimanok. Orser: 0,2 m/x.

21. Cuna ToKa B IIPOBOJIHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitu 3apsn g, npoTeKarolLuii yepes nomnepeyHoe ceueHne MpoBoiHMKa 3a Bpems 7 = 1 c. OTBer:
0,25 Ku.

22. Axkymynstop ¢ BHyTpeHHHM conpotusieHreM 0,080M npu Toke 4A oTAaeT BO BHEUTHIOKO
nenb 8BT. Kakyio MOIIHOCTE OTAACT OH BO BHEIIHIOO 11enb Tpu Toke 6A? OTBet: 11 BT.

23. K ucrounuky Toka ¢ 3JIC @=1,5 B npucoeauuunm karyumky ¢ conporusieaneM R=0,1 Om.
AmMriepMeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korjga k MCTOYHHMKY TOKa MPHUCOEIUHUIN
MOCJIEI0BATENbHO €I1e OJMH UCTOYHUK TOoKa ¢ Takoi xxe D/[C, To cuna Toka | B TOM ke KaTylike
okazasiack paBHoit 0,4 A. OnpenenuTs BHYTPEHHEE COMPOTHUBIICHUE MEPBOTO MCTOUYHHMKA TOKA.
Otger: 2,9 OMm.

24. Tlpu cune Toka 11=3 A BO BHeIIHEH 1leny akKyMYJISTOpa BblaeseTcss MolHocTh P1=18 Br,
npu cunie Toka l2=1A - cootBercTBeHHO P>=10BT. OnpenenuTs BHyTpEeHHEE COMPOTUBICHHUE I
Oarapeun. OrBer: 20 Om.

25. [InoTHOCTH TOKa B MEIHOM HPOBOJHMKE paBHa 2 A/mMm“. Hailtu HanpsikeHHOCTh
AIIEKTPUYECKOTO TOJS B IPOBOAHMKE. YJIenbHOE comnpotusieHue meau 17 HOm'm. OtBer:
34 mB/m.

26. Ilo mpsiMmomMy 6€CKOHEUHO JJIMHHOMY MTPOBOJHUKY TeueT ToK 50 A. Onpenenuts MarHUTHYIO
UHIYKIUIO B TOUKE, YJaJleHHON Ha paccTossHue 5 cM oT mpoBoaHuka. Oreer: 200 mxTa.

27. YeMmy paBeH paJnyC TOHKOTO KOJIbIla, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHUTHOTO MOJIA B IIEHTpe Koblia paBHa 2 A/mM? OTBeT: 7,5 M.

28. Kakoii TOk TedeT 1o npssMoMy OECKOHEYHO JUTMHHOMY MTPOBOJIHUKY, €CIIM Ha paccTostHud 10
CM OT Hero marHuTHas MHAYKus paBHa 20 MkTn? Orser: 10A.

29. Kaxko#t Tok uaet no ToHkoMy KousbIly paguyca 10 cMm, ecim HHIyKIHs. MATHATHOTO TTOJIS B
nenrpe konbla pasHa 100 mxTn? OrBer: 16 A.

30. /IBa IIMHHBIX MapajUIeIBbHBIX MPOBOA HAXOISATCS HA PACCTOSIHAM ' = 5 CM OJIMH OT IPyTOTO.
[To mpoBogaM TEKyT B IMPOTHBOIOJIOXKHBIX HAIIPABICHHUIX OAMHAKOBBIE TOKH | = 10 A Kaxkmprii.
Haiitn HanpskeHHOCTh H MarHUTHOTO 10JI B TOUKE, HAXOIAIIEHCS HA PACCTOSIHUM I'1 = 2 CM OT
OJIHOTO U I'2 = 3 cM oT Jpyroro mposoja. OTeer: 132 A/m.
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31.  Omnpenenuth MHAYKIMIO MAarHUTHOTO TOJISI HA OCH JJIMHHOTO COJICHOHJIA, COJEpPIKaIIero
n = 20 ButkoB/cM nipu cuie Toka | = 10 A. Otset: 0,025 Ta.

32.  CKOJBKO BUTKOB Ha E€AMHUIY JJIHMHBI COJACPXHUT JJMHHBIA COJEHOWJI NPHU CHIIE TOKA
| =0,5 A, ecii HanpsHKEHHOCTH 11071 Ha ocH costeHouaa H = 300 A/m. Otser: 600 m™.

33. OnpenenuTh HANPsDKEHHOCTh MArHUTHOTO TIONS HA OCH JUIMHHOTO COJICHOWAA,
conepskamiero N = 10 ButkoB/cM nipu cuiie Toka | = 1 A. OrBet: 1000 A/m.

34.  BpUMCINTh HUPKYJSAIHIO BEKTOpA HAMPSHKEHHOCTH BIOJIh KOHTYpPA, OXBATHIBAIOIIETO
toku |1=10A, [>=15A, Tekyumme B OJHOM HampaBieHUH, U ToK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBeT: 5 A.

35. TIpsiMoii IpoBO, IO KOTOPOMY TeueT TOK 1=1 KA, pacroyiokeH B OJIHOPOJHOM MAarHUTHOM
1oJie MEPHEeHIUKYJSIpHO JTUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosie Ha OTpe3oK
npoBoja uiuHoM |=1 M eciin MmaruuTHast uaayKiusa B pasaa 1 Tn? Oreer: 1000 H.

36. IIpsmoit mpoBoa, o kotopomy TeueT Tok 1=100 A, pacrnosoxeH B OJHOPOJHOM MarHUTHOM
nosie nmoxa yrinoM 60° k nuHUAM MarHuTHoOW uHAyKuuu. C xakoi cuioi F peiicTByeT moine Ha
otpe3ok npoBoja HoH 1=10 cM ecniu MarauTHas uHayKUs B pasaa 0,1 Tn? Oreer: 0,87 H.
37. Pamka raipBaHOMETpa JUIMHON a=4 cM u mmpuHoi b = 1,5¢cm, comepskarras N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHuTHOM mone ¢ unaykuueir B=0,1 Tn. Ilnockocts pamku
napajuiesibHa JTMHUSIM MHAYKUuu. HaliTn Mexanundeckuii MOMEHT M, NEWCTBYIOLIUI Ha PaMKYy,
Korja o BUTKy TeueT Tok |1=1 MA. OTBeT: 12 mxH/Mm.

38. HanpspkeHHOCTh H MarHUTHOTO MOJIS B LIEHTpE KpyroBoi BuTka paBHa 200 A/M. MarHuTHBIN
MOMEHT p,, BUTKa paBeH 1 A-m% Berauciuts paanyc R Butka. OTBer: 9,27 cm.

39. Beruucauts paauyc R 1yru okpy>KHOCTH, KOTOPYIO OMUCHIBAET MPOTOH B MATHUTHOM I10JIE C
unaykuei B = 15 mTn, eciu ckopocts v poToHa paBHa 2 Mwm/c. OtBeTt: 1,38 m.

40. JIBykpaTHO MOHU3MPOBAHHBINA aTOM r'ejivs ( @-4aCTHIIA) IBMKETCS B OJTHOPOJTHOM MarHUTHOM
nosie HanpsbkeHHOCThI0 H = 100 kA/M o okpyskHOCcTH pagrmycoM R = 10 cMm. Haiitu ckopocts v
a-yactunsl. OTBer: 0,61 Mwm/c.

41. Ha »nexTpoH, ABMXKYILIMICS B OJHOPOJHOM MAarHUTHOM mosie mHaykuued B =2 Tn co
ckopocThio v =107 m/c neiictByer cuna F=1,6 nH. Haiitu yrom MexIy HampaBleHUSIMH
CKOPOCTH M MarHUTHOM nHAyKuuu. OrBer: 30°.

42. llenb COCTOWT W3 MOCIEAOBATEIbHO COEIAWHEHHBIX compoTuBieHus R =1 Owm, kaTymku
uHAYKTUBHOCTH L = 1 T'H, nctounmka Toka u kmoua. Koy 3amMkHyT. Uepes kakoe Bpemsl mociie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymeHbmuTes B 2 pasa? Orser: 0,693 c.

43. llemb COCTOMT H3 TMOCIEIOBAaTeNbHO COEAMHEHHBIX  COMPOTHUBIEHUS, KATYIIKH
WHAYKTUBHOCTH, UCTOYHHUKA TOKa M Kitouya. Kiou 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya cuja TOKa B IEMM YMEHbIIWIachk 3 pasza. Omnpenenuth compoTuBieHue R, ecnu
uHAyKkTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BplUMCINUTH SHEPrHI0 MAarHUTHOTO MoJs coieHouza, coxaepkamero N = 1000 BuTkoB

npoBojAa, npu cuie Toka | =1 A, ecnm MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHue
@ =0,1 mB6. OTBet: 0,05 k.
45.  HailTu MHIYKTUBHOCTb MPOBOJSALIETO KOHTYpa, €CIM MAarHUTHBIA MOTOK uYepe3 Hero

yBenuuuBaetcs Ha 0,02 B6 B pe3ynbTare nu3mMeHeHus Toka B KoHType ¢ 4 A 10 8 A. OrBer: 5 mI'H.

Kon Pe3yibTaTbl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMBbl
KOMIIeTCHIIUH Coaepxanue KOMIeTeH M
OIIK-2 Cnoco6en ¢opMyaupoBaTth 3a1a4u MpohecCuOHATHHON IeATeTbHOCTH Ha

OCHOBE 3HaHUH, MPOPWILHBIX Pa3eiiOB MATEMAaTHICCKUX U
€CTECTBCHHOHAYYHBIX JUCIUIUIMH (MOIYJIEH)




OIIK-2.2 ®opmymupyeT 3amaud TpOoPECCHOHATBHONW JEATEIIbHOCTH Ha OCHOBE 3HAHUM,
npOoHIIBHBIX Pa3/IeIOB €CTECTBCHHO-HAYYHBIX JUCIUILIHH (MOIyJICH)

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 IUCHUILIHHE

1. TloTeHIMAIBHOCTH 3JNEKTpUYECKoro mois. Pabora mo mepeMerieHuio 3apsaa B
3NeKTprudecKoM moie. [loTeHnumanbHas s3Heprus B3auMOICHCTBUS SJIEKTPUUYECKUX 3apsI/IOB.

2. CBs3b MKy MMOTCHIIMAIIOM U HAMPSKECHHOCTHIO.

3. Ilpumenenue Tteopembl [aycca s pacyera SJIEKTPUUYECKUX IOJIEH, CO3JIaHHBIX
TOYCUHBIM 3apsIOM, PAaBHOMEPHO 3apsDKEHHBIMH IIJIOCKOCTBIO, C(hepol, HHUTHIO, IHUIUHAPOM,
1apoM.

4. BpludcneHue NOTeHIMANA [0 HAMPSHKEHHOCTH IEKTPUUYECKOTO OIS,

5. DJeKTpuyYecKUid MOMEHT JAMMONIA. TOYEUHBI AUMONb. OJEKTPUYECKOE IIoJie
TOUYEYHOTO JUIOJS U €r0 pacueT Ha OCHOBE MPHUHIUIIA CYNIEPIO3ULIUNA. DJIECKTPUUECKOE T0JIe Ha
OCH JMIOJIS U B HAIIPABJICHUH, IEPIICHIUKYJIIPHOM K OCH JHUIOJIS.

6. DJEKTPUYECKUI JHUIIONb B OIHOPOIHOM W HEOJHOPOIHOM OJJICKTPHUECKOM TIOJIE.
[loTeHumanbHas SHEPrUs JUIOJIA.

7. YcnoBust Il BEKTOpa HAMNPSDKEHHOCTH — DJIEKTPUYECKOTO TOJsI U BEKTOpa
AIEKTPUYECKOTO CMELIEHUS Ha TPAHUIIE IBYX JTUIEKTPHUKOB.

8.  Cernero’neKTpUKH, UX CBOMCTBA. J[MPIEKTPUUECKHIA THCTEPE3HC.

9. KonaeHncaropsl, BHUIbl KOHACHCATOPOB. OHEPrusi 3apsHDKEHHOTO TMPOBOJIHUKA,
KOHJIEHCATOpa. DHEPTrusl MIEKTPUIEeCcKoro nojist. O0beMHas IIIOTHOCTh YHEPTHUH.

10. Knaccuyeckue onbIThI IO OOHAPYKEHHUIO U OOBSICHEHUIO MEXaHH3Ma BO3HUKHOBEHHS
AIIEKTPUUECKOTO TOKA. YCJIOBHS BO3HHKHOBEHHUS D3JEKTPUUYECKOTO TOKAa. XapaKTEPUCTHKHU
3IIEKTPUUECKOrO TOKA: CUJia TOKA U IJIOTHOCTh TOKAa. YpPaBHEHUE HEMPEPHIBHOCTH.

11. Pa3BerBnenHbIe 2nekTpuueckue mnenu. [Ipasuina Kupxroda.

12. KBasucranuoHapHbeie TOKU. IIporeccel yCTaHOBIEHHS TOKa MpH 3apsie, pa3psae
KOH/JIEHCATOPA.

13. Ilpumenenue 3akona buo-CaBapa-Jlamnaca s pacueTa MarHUTHOTO TOJISL TIPSIMOTO
MIPOBOJIHUKA C TOKOM, KPyTOBOT'O IMPOBOTHUKA C TOKOM.

14. ]leficTBMe MarHUTHOTO Ha ABMKYIIMiics 3apsan. Cuna Jlopenua. D¢ ekt Xomna.

15. [IpumeneHnue 3akoHa TOJHOTO TOKA JJsi pacy€éTa MarHUTHOTO TIOJS COJICHOHJA,
TOPOUJATBHOM KaTyIIKH.

16. Pabota 1o nepeMenieHnto MPOBOAHUKA U KOHTYypa C TOKOM B MAarHUTHOM TIOJIE.

17. V3meHenne cuiabl TOKa TIPH pa3MbIKAaHWH/3aMBIKAHMM LEMH, COJAEpKaleit
WHyKTUBHOCTb.

18. VYcnoBus ais BEKTOPOB MHIYKIUU U HAPSHKEHHOCTH MAarHUTHOTO TOJISL HA TPAHUIIE
JIByX MarHeTHUKOB.

19. [lua-, mapa-, heppo MarHETHUKU: OCHOBHBIE XapaKTEPUCTHKHU.

20. JluBepreHmuss ¥ POTOP BEKTOpa WHIYKIMM MAarHATHOTO ToNs. BuxpeBoe
ANEKTPUUECKOE MOJIE, TOK CMEIIEHHs. DIEKTPOMArHuTHOE TOJIE.

4.3. [Ipome:xkyTouHasi arTectanus B popme 3x3amena (3 cemectp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHI[ UM Conep:xaHue KOMIeTeHIUI
OIIK-1 Crnioco0eH aHanmu3upoBaTh 3a/1a4u MPOPEeCCUOHANBHOMN 1eATEeIbHOCTH Ha
OCHOBE TI0JIO’KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAyK U
MaTeMaTHKU

OIIK-1.1 Anamu3upyer 3ajaud Mpo(ecCHOHATBLHOW NeATeNFHOCTH Ha OCHOBE IOJOXEHUH,



3aKOHOB U ME€TOA0B B 00J1aCTH €CTECTBEHHBIX HayK

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 IUCHUILIHHE

1. Pacnpoctpanenue BOiH B ymnpyroil cpene. [lpoponbHble W MOINEpEYHbIE BOJIHBI.
VYpaBHeHHE TUIOCKOW M cepUYecKod TapMOHWYECKHX BOJIH. Da3zoBas CKOpocTh. BoiHOBOE
ypaBHeHHE. DHeprus BosHbl. [IpuHimn cynepno3unuu BoiH. CTosuue BOJIHBI.

2. BonHoBoe ypaBHEHHE [Jsi DJIEKTPOMAarHUTHOM BOJHBL. (OCHOBHBIE CBOWCTBA
AIIEKTPOMArHUTHBIX ~ BOJH. OHEPrus JJIEKTPOMAarHUTHBIX BoJH. Bekrop IloiiHTuHra.
M HTEHCUBHOCTH BOJIH.

3. Bpemennas u npocTpaHCTBEHHass KOrepeHTHOCTH. CTeneHb KOTepeHTHOCTH.
Wnrepdepenius apyx BonH. Matepdepenuus ceera. luprna nutepepeHIIMOHHO MONOCHI.

4. Judpaxuus ceeta. [Tpunmun [olirenca-dpenens.

5. EcrecTtBeHHBI M TOJMApU30BaHHBIM CBET. 3akoH Mainroca. CTeneHb MOJsIpU3aIiun
CBETA.

6. Ilonspuzarus npu OTpakeHUU U MpesiomiieHnu. 3akoH bprocrepa.

7. Pacnpocrpanenue cBeTa B momiomarommx cpenax. 3akon byrepa. lucnepcus cBera.
HopmanbHast 1 aHOManbHast AUCIIEPCHSL.

8. TemnoBoe wW3IIydeHHE M €ro XapaKTEePUCTHKH. 3aKOHBI TEIJIOBOTO H3ITyUYCHHS.
I'nnoresa [limanka. @OTOHBL.

9. KopmyckynsipHO-BOJHOBOHM jayanu3M cBeTa W Marepud. l[umore3a xae bpoiins.
Hexoropsie cBoiicTBa BoJH 1e bpois.

10. BomHoBble cBoiicTBa MHKpodacTull. Judpakmuss dIEKTPOHOB. [IpuHIHN
HeonpeneaeHHoCcTH [ ei3enOepra.

11. BomnoBas ¢pyHKIUS U ee pu3HUecKuii cMbIcia. HOpMUpPOBKa, CTaHIAPTHBIC YCIOBHS.
Cynepno3unus COCTOSHUI B KBAHTOBOM MEXAHHKE.

12. Yactrma B OJHOMEpPHOW MPSMOYTOJIEHOW TOTEHIIMAIBHOW sIME C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoxoskaeHue 4acTHIbl CKBO3b MOTEHIMAIBHBIN Oapbep. JIMHeHHbIN
FapMOHUYECKUHN OCLUILIATOP.

13. Arom Pesepdopna-bopa. DHepreruueckue ypoBHH. ATOM BOJOpO/a B KBAaHTOBOM
MEXAHUKE.

14. KBanTtoBble uucia dnekTpoHa B arome. CrnuH snekTpoHa. CHUH MHKPOYACTHI.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue 3JIEKTPOHOB 10 3HEPreTHYECKUM
ypoBHsM B atomax. [lepuonnueckas cuctema 3J1€MEHTOB.

15. TlonsiThe O KBaHTOBBIX cTaTUCTUKax boze-Dinmreitna u  ®depmu-lupaxa.
BrIpo:KA€HHBIN 2JIEKTPOHHBIN I'a3 B METaJIIaX.

16. Pa3mep, coctaB u 3apsia aToMHOTO sijipa. [{edekt Maccel u 3Heprust cBs3u sjapa. CriuH
A]ipa ¥ €ro MarHUTHBIA MOMEHT. SlnepHble cuibl. Moaenu sipa.

17. O6mme cBOWCTBa AMEMEHTApHBIX 4dacTull. Kiaccudukamus 3meMeHTapHBIX YaCTHII.
Yactuiel u  anTU4acTuilbl. CHIIBHOE, JJIEKTPOMAarHUTHOE, Ccllado€ U TPaBUTALMOHHOE
B3aUMOJICHCTBUA.

Tunosnie 3ala4i 110 JUCHUIIJIMHE
1. Ha nmytu cBeTOBOW BOJIHBI, UAYIIEH B BO3JyX€, MOCTAaBUJIM CTEKISHHYIO IUIACTUHKY
(mokazatens MpenoMIIeHUs cTekia paBeH 1,5) tommmHOoW 1 MM. Ha CcKOMBbKO H3MEHHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJHA NAJaeT Ha IUNIACTUHKY HOopManbHO. OTBeT: 0,5 MM.
2. Haiitu Bce mnumubl BomH Buammoro cera (oT 0,76 mo 0,38 MxM), KOTOpble OymyT
MaKCHMaJbHO YCUJICHBI MPU ONTHUYECKOW Pa3HOCTH X0Ja MHTePPEPUPYIOIMIUX BOIH, paBHOU 1
MKkM. OTBeT: 0,5 MKM.
3. Paccrostare d mexy nByms miensmu B onbsite FOHTa paBHO 1MM, paccrostaue | ot mieneit
1o 3kpana 3 M. OnpeaenuTs IMHY BOJHBI A, UCITyCKa€MO HCTOYHUKOM MOHOXPOMAaTHYECKOIO
CBeTa, eCciu muprHa b HHTepPepeHIIMOHHBIX T0JI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.



4, Ha wmpimpHyto mieHky (N = 1,3), HaxoAsImIyrocs B BO3yXe, MaaaeT HOPMAIbHO IyYOK
aydeii Oenoro ceeta. [Ipu kakoi HauMeHbleH TomuHe d TUICHKH OTPaKEHHBINA CBET C JUTMHOM
BoHBI A = 0,55 MKM oOKaxkeTcs MaKCHMalbHO YCHUJICHHBIM B pe3yjbTare HHTEPPEpEeHINN?
OtBet: 0,1 MKM.

5. Paccrositaue Arz,1 M1y BTOPBIM U NIEPBBIM TEMHBIM KoJbIIaMi HbI0TOHA B OTpaKeHHOM
cBere paBHO 1 MM. OnipeienuThb paccTosiHue Ario,9 MEXY ACCSITHIM U AEBATHIM KoJibllaMu. OTBeT:
0,39 mm.

6. Ha mens mupunoii ¢=0,05 MM mamaer HOpManbHO MOHOXpomaruyeckuii cBeT (A=0,6
MKM). Onpenenuts (B rpagycax) yroi ¢ Mexay IepBOHAaYaJIbHBIM HAIIPaBICHUEM IIy4Ka CBETa U
HalpaBJICHUEM Ha YETBEPTYIO TEMHYIO JH(pakIuoHHYIO mosocy. OtBer: 2,75°.

7. CKOJIPKO IITPUXOB HA KXl MUJUTUMETP COACPKUT TUPAKIMOHHAA PEUIETKa, eCIH
npu HaOMIOJEHUHM B MOHOXpoMmaTtuueckoMm cBere (A=0,6MKM) MaKCUMyM MSTOrO TMOpsAKa
OTKJIOHEH Ha yroa ¢=18°? Orser: 100.

8. Hudpakuonnas pemietka comaepkuT N =200 mrpuxoB Ha Imm. Ha pemerky manaer
HOpPMaJIbHO MOHOXpOMaTH4eckuit cBeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJBIIEro MopsaKa
naet 3Ta pererka? OTBet: 8.

9. CKONBbKO IITPUXOB HA KAXKIBIM MUJUTUMETP COACPKUT TUGPAKIMOHHAA PEUIETKa, eCIH
npu HaOmOJeHNH B MOHOXpoMarudeckoMm cBeTe (A = 0,6 MKM) MakCUMyM TPEThEero MopsaKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

10. [Ty4oK eCTeCTBEHHOTO CBETa, WAYIIUIA B BOJE, OTPaKaeTCs OT IpaHu aamasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie majzeHus o (B rpajaycax) OTPaKCHHBIA CBET
TOJIHOCTBIO osApu3oBan? OTBer: 61,2°,

11. VYrou bprocrepa ogp Ipy NaJACHUU CBETA U3 BO3/lyXa HA KPUCTAJI KAMEHHOM COJIM PaBEH
57°. Onpenenuth CKOPOCTh CBETa B 3TOM Kpucrtauie. OrBer: 194 Mm/c.
12. IIpenenbHBIN Yroul o MOJHOTO OTPaKEHMS IyYKa CBETA HA TPAHULIE )KUIKOCTH C BO3LyXOM

paBen 43°. Onpenenuth yroa bprocrepa ogp (B rpaaycax) mis majeHus Jyda U3 BO3JyXa Ha
MOBEPXHOCTH 3TOH KUAKOCTH. OTBeT: =55°45".

13. VYron Mexay TIaBHBIMH TIJIOCKOCTSIMHU TOJISIpU3aTOpa M aHajau3aropa coctaBisieT 30°.
Onpenenuth W3MEHEHHE WHTEHCHBHOCTH MPOIICIIIETO 4Yepe3 HUX CBETa, €CIH Yrojl MEXIY
[JIaBHBIMU TJIOCKOCTSIMU IOJIIpU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenens nossipuzanuu P yactuuno-nonsipuzoBanHoro ceera pasHa 0,5. B ckoibko pa3
OTJIMYAeTCd MaKCHUMallbHasi MHTEHCHBHOCTh CBETa IPOINYCKAaeMOIo Yepe3 aHaiu3aTrop, OT
MuHUMalibHOM? OTBeT: 3.

15.  Onpenemuts Temrieparypy, IpU KOTOpOI SHepreTuyeckas CBETUMOCTh R> abCOMOTHO YepHOro
Tena pasHa 10 kBT/M. Otser: 648 K.

16. IToTok »Heprum, W3aydaeMblii M3 CMOTPOBOTO OKOIKAa IUIABWJIBHOM mieun, paBeH 34 BT.
OrnpeemuTh TeMIepaTypy ey, eciH IIOMah OKOITKa cocTaBseT 6 cm2. Otset: 1000 K.

17.  Bo cKonbKO pa3 Haio YBEIMUHUTH TEPMOAMHAMHYECKYIO TEMITEpaTypy aOCOIIOTHO YEPHOTO Tena,
9TOOBI €r0 SHEPreTHIecKasi CReTUMOCTh B3pocia B 16 pa3. OtTser: 2.

18.  Ha kakyro WMHY BOJHBI MPUXOIUTCS MAKCUMyM CHEKTPaIbHOM IUIOTHOCTH 3HEPreTHYecKOn
CBETMMOCTH aBCOMIOTHO YepHOro Tena npu Temmeparype 0°C. Orser: 10,6 Mim.

19. Onpenenuth JUIMHY BOJHBI CBeTa, oOiydaromiero Qortokarox ¢ paboToi BbIXO/A

A =2,15B, ecnmn MakcuMabHAs KHHETHYECKash SHEPTUst (POTOIICKTPOHOB Tmax = 1 3B. OTBet:
400 um.

20. Ha moBepxHOCTh poTOKAaTONMA Tamaer MoHOXpomatudeckuit cBer (A = 310 HMm). YToOsI
MIPEKPATUTH IMUCCHIO AIEKTPOHOB, HY>KHO MPUJIOKUTH 33/ICPKUBAOIIYIO0 PA3HOCThH TTOTCHIIMAJIOB
U re meree 1,7 B. Onpenenuts paboty Beixoaa B 3B. OTBer: 2,3 3B.

21. YacTuia HaxoAUTCSA B MOTEHIMAIbHOM siluKe. HallTu OTHOILIEHHE Pa3HOCTH COCETHUX



SHEpreTudeckux ypoBHeil AEn+1n kK s3Hepruu En yactuisl B cayyae N = 5. Oreert: 0,44.

22. Yacrrna HaxoauTcsd B MOTEHUUAIBHOM sluKe. HallTu OTHOLIEHHE Pa3HOCTH COCEIHUX
SHEpreTuuecKkux ypoBHeil AEn+1n K sHepruu En yacTuiisl B ciayyae n — . OrBert: 0.
23. OnpenenuTh XOIOBCKYIO PA3HOCTH IMTOTEHIIUATIOB MEX Ty TPaHSIMU KPEMHHEBOTO 00pa3ia

MUPUHOH | = 2 cM, MOMEIIEHHOT0 B OJIHOPOJHOE MarHUTHOE MoJje ¢ uaaykuuei B = 0,3 T, npu
TIPOIYCKAaHUHU TOKA TJIOTHOCTHIO j = 2 A/M?. [Toctosnnas Xomna Ry = 0,1 M%/Ki. Otser: 1,2 MB.

24. Onpenenuth NOCTOSIHHYI0 XOJUla METALTMYECKOro 00pasia, eciu KOHLEHTpalus
Hocureneii 3apana N =4,1-10%° M3, Oreer: 0,015 M3/Kun.
25.  Kaxas uyacth (B %) HAYaIbHOrO KONMYECTBA aTOMOB PAaJMOAKTUBHOTO aKTHHHS 22°Ac

octaHetcs uepes S5 cyt? [lepuon nomypacmana 10 cyrok. OTBer: 71 %.
26.  Ilocrosuuas pacmaga A pyoumus ®°Rb pasma 7,7-10% ¢, Ompenenurs ero mepuon
nosypacnazaa 112 B MunyTax. OrBer: 15 MuH.

27. 3a oAuH roJl Ha4aJbHOE KOJIMYECTBO PAJMOAKTHBHOTO U30TOIA YMEHBIIIIIOCH B TPH pa3a.
Bo ckonpko pa3 oHO yMeHbIIUTCS 3a J1Ba roga? Oreert: 9.
28.  3a Bpems t =8 cyr pacnanock k = 0,75 HauanbHOTO KOJWUYECTBA SICP PAJAUOAKTUBHOTO

u3oromna. Onpenenuts nepuo noiypacmnana 112. OrBer: 4 qHs.

61 ; 9 4
29. SnepHas peakuus HMMEET BH]I Li+?— "Be+ "He OrnpeaenuTbh MaccoBOE YHCIIO
Hegocraromero diemenra. Oreer: 7.

12 2 11
30.  Snepmas peakums wumeer Buy C+ H—>?+7B . Onpenenurs maccoBoe umcio
HeJocTarolero seMenra. OrBer: 3.

Kon Pe3ybTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl
KOMIIETEHIIMH Conep:kanue KOMIeTeHIU
OIIK-2 Crnioco0eH ¢popMyIupoBaTh 3aJ1a4u MpodeccuoHabHOM 1eATeIbHOCTH Ha

OCHOBE 3HaHUM, NPOPHIBHBIX Pa3AeoB MATEMAaTUYECKUX U
€CTECTBEHHOHAYYHBIX JUCLUIUINH (MOIyJIEH)

OIIK-2.2 ®opmynupyeT 3agaun Opo(ecCHOHATbHOM JeATeNbHOCTH Ha OCHOBE 3HAHUI,
NpOoMIbHBIX pa3/eNIOB €CTECTBEHHO-HAYYHbIX AUCLUIUINH (MOLyJIeil)

Tunosblie TeopeTHYeCKHE BONPOCHI K IK3aMeHY 110 JUCHHUILIHHE

1. Cnocob6bl HaOmroneHuss MHTEppepeHuuH cBeTa. JIByXiydeBas HWHTephepeHIus.
WUntepdepeniuss B TOHKUX IIeHKaX. [lomocel paBHOro HakJioOHAa M PaBHOM  TOJIIUHBL.
WutepdepomeTpsl.

2. Meton 30 ®penems. dudpaxmuss DpeHens Ha KPyIIOM OTBEPCTHH. 3OHHAs
IUTACTUHKA.

3.  Mudpakuus @payrrodepa Ha menud 1 MHOTHX eisx. udpaknnonnas penerka.

4. Jluppakuus Ha nOpocTpaHCTBeHHOM pemetke. Popmyna Bynbda-bparros.
Pa3peniaromias cnocoOHOCTh ONTHYECKUX TPHUOOPOB.

5. DKclepuMEHTaJIbHOE TOATBEPXK/IEHUE KBAaHTOBBIX CBOIMCTB CBeTa: BHEIIHUH
doroaddexr: apdext Komnrona.

6. KsanroBble ypaBHeHHs IBWkeHUs (oOmee ypaBHenue Lllpenunrepa, ypaBHeHUe
[penunrepa as CTallMOHAPHBIX COCTOSTHUI).

7. DHepreTMueckue 30HbI B KPUCTAJUIAX B MPHUOIMKEHUM CHIIBHOW CBS3U. MeTaibl,
MOJIYITPOBOJITHUKH M TUAJIEKTPUKH 110 30HHON TEOPUHN.

8. CoOcTBeHHas ¥ MpUMECHAsE TPOBOAUMOCTD MOTYITPOBOTHUKOB.

9. ®OoTONPOBOAMMOCTH MOIYITPOBOJIHUKOB.

10. KoHTakT IBYX METAJJIOB MO 30HHOH TEOpUH. TepMOIIEKTPUUECKHUE SBICHUS U UX
IIPUMEHEHHE.



11. BrimpsiMieHue MepeMEHHOT0 TOKa Ha KOHTaKTe METAJUI-IIOTyIPOBOTHUK.

12. KoHTakT 3J€KTPOHHOTO U JBIPOYHOTO MOTYIPOBOIHUKOB. TPaH3UCTOPHI.

13. 3akoHOMepHOCTH 0- U B-pacnagoB. HeHTpuHO. y-U3ITy4eHHE U €ro CBOKCTBA.

14. SInepHble peakuuu. JHepreTUyeckas cxeMa siiepHbIX peakiuil. [Iytu ncnonszoBaHus
SIIEPHOU SHEPTUU.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO

COIrNNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukTtoposuy, 19.08.24 09:17 (MSK) Mpocras noanuck
3aBeaytowmin kadeapornt Oudd




