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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUAIBl — 3TO COBOKYIHOCTh Y4YEOHO-METOJUYECKHX MAaTepUaAIOB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OIICHKM KadyecTBa OCBOCHHS OOYYArOUIUMHUCSA JAaHHOW AMCIUIUIMHBI KaK YacTH OCHOBHOM
00pa3oBaTeNIbHOI MPOTrpamMMBbl.

Ilenb — OIGHUTH COOTBETCTBHME 3HAHWW, YMEHHUH U YPOBHS TNPUOOPETCHHBIX
KOMIIETEHIIMI 00yyaronmxcs efisiM U TpeOOoBaHUSIM OCHOBHOM 00pa30BaTeIbHOM MporpaMMsbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHON aTTECTAIUH.

OcHoBHast 3afaya — OOECHeYHUTh OLEHKY YpPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIHM,
3aKpEIICHHBIX 33 JTUCHUILITUHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTanus NpoBOIUTCS B (hOpME SK3aMEHa B IIEPBOM, BTOPOM H TPETHEM CEMECTpax.

dopma TmpoBeleHUsT HSK3aMeHa — YCTHBIH OTBET IO TEOPETUYECKUM BOIIPOCAM,
c(hopMyJIMPOBAaHHBIM C YYETOM COJIEPKaHMS y4eOHOW MUCHUIUIMHBI U PEIICHHE MPAKTUYECKUX
3ajad.

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 Pu3nyecKue OCHOBBI KJIACCUYECKON MEXAHUKHU
1.1 | Beeneunune OIIK-1 SK3AME
OIIK-6
1.2 | KunemaTtuka mocrynareibHOTO OIIK-1 DK3aMeH
Y BPAILLIATEJIBHOTO JBUKCHUS OIIK-6
1.3 | lunaMuKa MOCTyIaTeIbHOTO U OIIK-1 DK3aMeH
BPaIATEIbHOIO IBUKEHUS OIIK-6
1.4 | 3akoHBI cOXpaHEHUS OIlK-1 DK3aMeH
OIIK-6
1.5 | OcHOBBI crienuanbHON TEOPUHU OIlK-1 DK3aMeH
OTHOCUTEJIBHOCTH OIIK-6
1.6 | Mexanuueckue KojaeOaHHs OIlK-1 DK3aMeH
OIIK-6
2 OCHOBBI MOJICKYJISIPHOH (PU3HMKH U TEPMOTMHAMUKH
2.1 | OcHOBBI MOJIEKYIAPHOU (HU3UKHU OIIK-1 DK3aMeH
OIIK-6
2.2 | OCHOBBI TEPMOJIMHAMHUKHU OIlK-1 DK3aMeH
OIIK-6
3 DNEeKTpUUECTBO
3.1 | DnexrpocraTuka OIIK-1 OK3aMeH
OIIK-6
3.2 | I[IpoBOJHUKY U JUIIEKTPUKHU B OIIK-1 OK3aMeH
AIIEKTPHUYECKOM TI0JIe OIIK-6
3.3 | [TocToSHHBIN 3JIeKTPUUYECKHI OIIK-1 OK3aMeH
TOK OIIK-6
4 DJeKTpOMarHeTu3M
4.1 | MarnuTHOe 10JIe B BaKyyMe OIlK-1 DK3aMeH
OIIK-6
4.2 | MarHuTHOE T0JIe B BEIIECTBE OIIK-1 DK3aMeH
OIIK-6
4.3 | DAeKTpOMAarHUTHAS HHYKIIHS OIlK-1 DK3aMeH
OIIK-6
4.4 | DneKTpOMarHUTHbIE KOJIeOaHUs OIIK-1 OK3aMeH
OIIK-6
5 BonHbl 1 onTuka
5.1 | Boxnsl OIlK-1 DK3aMeH
OIIK-6
5.2 | Onruka OIlK-1 DK3aMeH
OIIK-6
6 KBanroBas ¢usnka
6.1 | KBanToBas ontuka OIIK-1 OK3aMeH
OIIK-6
6.2 | KBanToBas MexaHuKa OIIK-1 OK3aMeH
OIIK-6
7 AToMHas U siiepHast pusmnka




7.1 | ®usuka aroma OIIK-1 OK3aMeH
OIIK-6

7.2 | DneMeHTH! (U3UKU TBEPIOTO OIIK-1 OK3aMeH
Tena OIIK-6

7.3 | Slnepnas pusmka OIIK-1 OK3aMeH
OIIK-6

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUSA 1 UHBIE MATEPHUAJIbBI

4.1. llpome:xkyTouHas arrectauus B popme s3x3amena (1 cemectp)

Kon Pe3ybTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEHIIMH Conep:kanue KoMINeTeHIUM
OIIK-1 [IpyuMeHsTh ecTeCTBEHHOHAYYHbIE U OOILIENHKEHEPHBIE 3HAHUSI, METO/IbI
MaTeMaTHYECKOTO aHAIN3a U MOACITUPOBAHHS B IPOPECCHOHATHHON
NEeSITeIbHOCTH

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHILINHE

1. MarepuanbHas touka. Cucrema otcuera. Ilyte. Ilepememenune. CxopocTh Hu
YCKOPEHHE MaTepUAIBHON TOUKH, UX IIPOCKIUU HA KOOPIAUHATHBIE OCH.

2. Bpamenmne MarepranbHOW TOYKH BOKPYT HETOABHKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBs3p MEXIy YDIOBBIMM M JMHEMHBIMM  KHHEMAaTU4ECKUMU
XapaKTEPUCTUKAMHU.

3. I'panunpsl NpUMEHMMOCTH HBIOTOHOBCKOM MexaHukH. IlepBbiii 3akoH HeloToHA.
Cuna, macca u ummynsc. Bropoil 3akon HbroTOHa Kak ypaBHeHHE ABMKEHUS. TpeTuil 3aKoH
HeroToHa.

4. 3akoH BcemHupHOro TsroreHus. Cuna TsDKeCTH W Bec Tena. Ynpyrue cuibl. Cuibl
TPEHHUS.

5. KoncepBatuBHble u auccunatuBHble cuibl. lloTeHnuanbHas »Heprus. Buabl
NOTEeHIMaNbHOU SHeprun. [TonHas mexaHndeckas SHEprusl.

6. BHyTpeHHHWe W BHEIIHWE CHIIBL. 3aMKHYTas CHCTEMa. 3aKOH COXPAaHEHHS ITOJHOM
MeXaHN4eCKOM 3Heprun. CBsI3b 3aKOHOB COXPAHEHUs CO CBOMCTBAMM ITPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHUS UMITyJIbCa.

8. MoOMEeHT CHJIbl, MOMEHT UMITYJIbCa. 3aKOH COXPaHEHHsI MOMEHTa UMITYJIbCa.

9. OCHOBHOI 3aKOH JMHAMHUKHU BPAIIATEIILHOTO JABHKCHUS.

10. MomeHT uHepLuy, ero cBoiicTBa. Teopema IllTelinepa.

11. Hpuamun otHocutensHOoCcTH [ammnes. IlpeoOpazoBanue [amunes. Kmaccuueckas
TeopeMa CIIOKEHU CKopocTel. THBapuaHTHOCTB 3aKkOHOB HBIOTOHA B MHEPIUAIBHBIX CUCTEMAX
oTcyera.

12. Tlocrynarsl OinmreiiHa. [IpeoOpazoBanust JlopeHna. OTHOCUTENBHOCTH TMOHSATHA
OJTHOBPEMEHHOCTH. OTHOCUTENBHOCTh JUIMH W IPOMEKYTKOB BpeMeHU. MHTepBan Mexnay
COOBITUSIMH.

13. PenATUBUCTCKHIA 3aKOH TPEOOpa30BaHUS CKOPOCTH. PEISTHBHCTCKUN WMMITYJIBC.
PenstuBucTckoe ypaBHEHME OUHAMHUKU. PENSTUBUCTCKUE BBIPDAKEHUS IS KUHETHUYECKOM U
MTOJTHOM 3HEpTruu. B3auMoCBsI3b MacChl U SHEPTUH.

14. TlonsiTue O HeWHepUUANbHBIX cucTemax orcyera. Cunel uHepuuu. [lpuHnUN




SKBUBAJECHTHOCTH DWHILITEHHA.

15. quddepennmnansHoe ypaBHEHHE CBOOOJHBIX TapMOHHYECKHX KOJeOaHWH U ero
peLieHue.

16. VpaBueHme 3aryxaroumx KoiebaHuii u ero peuieHue. [lapaMeTpbl 3aTyxaromux
KOJIeOaHUH.

17. VYpaBHeHHE BBIHY)XKJICHHBIX KOJIeOaHUI U €ro pelieHue. SBIeHne pe3oHaHca.

18. Craructuueckuit u TEPMOJUHAMUYECKUI METOJIbI WCCJIEI0BAaHUS.
TepmonuHamMuyeckue napameTpbl. PaBHOBECHBIE COCTOSIHUSL M TPOLIECCHI, UX M300paKeHHe Ha
TEPMOJMHAMUYECKUX IUarpaMmax COCTOSIHUSI.

19. Wpeanbubiii ra3. [laBneHwe wuaeanbHOTO Tras3a. BBIBOI OCHOBHOTO ypaBHEHHS
MoJIeKyIIsipHO-KuHeTHYeckor Teopun (MKT) nneansHoro rasa.

20. Cpennsis KUHETHYECKas OHHEPIUs MOJEKYJl HICAIBHOTO Ta3a. MOoeKyIsipHO-
KMHETUYECKOE TOJKOBaHUE aOCONIOTHON Temmeparypbl. Yucio cremneHei cBOOOABI MOJEKYJIbI.
3aKOH PaBHOMEPHOTO PaCIpEIEICHUsI JHEPTUH 110 CTETICHSIM CBOOOIBI MOJICKYII.

21. OcHOBHOE YypaBHEHHE COCTOSHUSI HaeanbHOro rasza (ypaBHenue Kuameiipona-
Menneneesa). M3omporecchl.

22. 3akoH MakcBenya Ui pacipeleieHuss MOJIEKy UICalbHOTO ra3a Mo CKOPOCTIM U
SHEprusiM. XapakTEepHbIE CKOPOCTH JIBUIKEHUSI MOJIEKYJ UJ€aIbHOIO Ta3a.

23. Ilpunnun neranbHOTO paBHOBecusi. bapomerpuueckas dopmyna. 3akoH bonbiiMana
JUISl pacpeiesIeHUsl YaCTULl BO BHEILIHEM IIOTEHIIMAIBHOM IOJIE.

24. Pabota mpu u3MEHEHHMH O0beMa, KOIUYECTBO TEIUIOThI, BHYTPEHHSSI JHEPIHs
ujeanbHoro rasa. Ileppoe Hauano TepMOAUMHAMUKH, €T0 IPUMEHEHHUE K M3ompoleccaM. Bropoe
HayaJio TEPMOJMHAMHUKHU.

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOH 00pa30BaTeIbHOM MPOTrPaMMbI
KOMIIETEHIIUH Coaepxanue KoMIeTeH UM
OIIK-6 CrniocobeH pemiate CTaHAAPTHBIE 3a]1a4d POPEeCCHOHATBHON

NesITeIbHOCTH Ha OCHOBE MH(POPMAILIMOHHON U Oubanorpaduieckoit
KyJbTYpBI C IPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

Tunosble TeopeTHYecKHe BONMPOCHI K IK3aMeHY M0 JUCHUILINHE

1. Beluucienue MpoHAEHHOIO IMyTH MpPHU HEPAaBHOMEPHOM JBMKEHMHM MaTepUalbHOM
TOYKHU.

2. lentp m™acc. VYpaBHeHMe [BWXEHHs LeHTpa Macc. CucremMa LeHTpa Macc.
PeakTuBHOE ABMKEHUE.

3. KpuBonuneiiHoe IBM)XEHUE MaTepUANbHOM TOUKU. TaHTeHIMAIBHOE U HOPMaJIbHOE
YCKOpEHHE.

4. BbIBOJ MOMEHTOB HHEPLUH CTEPHKHS, IWINHApPA, [1apa.

5. PaGota cumnbl u MouHOCTh. KMHETHYECKast SHEPTHsl MOCTYNATEIbHOTO IBUKEHHUSI.

6. Kunernueckas »sHeprus Tena, BpalAIOMIETOCs BOKPYT HEMOJABM)KHOM  OCH.
Kunernyeckas sHeprust pu MmIOCKOM JABHKEHUU.

7. Cobonnsie ocu. I'mpockon. IIpeneccus rupockona.

8. [lpyxuHHBIH, QU3NUECKAN U MATEMATHYECKUN MasTHUKHA. DHEPTHUS TAPMOHHYECKOTO
OCLWJIIATOpA.

9. CnoxeHre OMHAKOBO HANPABJICHHBIX M B3aNMHO TIEPIICHINKYIISIPHBIX KOJICOaHMIA.

10. DkcnepuMeHTanbHOE MOATBEPKICHUE paciipeneneHuss Makcsemia: onslTel [lTepHa
u Jlammepra.

11. Cpennee 4YHCIO CTOJKHOBEHH, CpeAHsAs JJuHA CBOOOAHOrO mpodera W
3¢ PEeKTUBHBIN TUAMETP MOJIEKYIL.



12. Anmabarubrit npouecc, ypaBHeHue Ilyaccona.

13. TemmoemkoCcTh HIEaTBLHOTO Ta3a NpH H3OMpoleccax. YpaBHeHWe Maiiepa.
Knaccuueckass MOJIEKYIIpHO-KMHETUYECKash TEOPHsS TEIJIOEMKOCTH HJICaIbHOIO Ta3a M ee
OTPAaHUYEHHOCTD.

14. Kpyrogoii nporecc (muki). TeruioBble ABUTATeNd W XoyoawibHble MammHbl. KITJ]
uJeaIbHOM TeroBoil MmamuHbl. [{ukn KapHo.

15. DHTponus uaeanbHOro raza mpu 0OpaTUMBIX U HEOOPAaTUMBIX Iporeccax. Teopema
Hepacra. Cratuctrueckoe TOJIKOBAaHHE SHTPONMUHU. TepMoIuHAMIKa HEOOPATUMBIX ITPOIIECCOB.

Tunosble 3a7a4n MO AUCHUIIJIMHE

1. JIBm>KeHHne MaTepuaIbHON TOYKH 3a/1aHO YpaBHEHHUEM X=At+Bt?, rae A = 4 m/c, B=-0,05
M/c?. OnpesienuTh KOOpAHHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTh V TOUKH PaBHA HYIIIO.
OTtBert: 80 m.

2. JIBIKeHHe MaTepuaNbHO TOUKH 3a1aHo ypaBHeHueM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpenenuTh YCKOPEeHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTH V TOYKH PaBHA HYIIIO.
Otser: -0,10 m/c?.

3. JluHeiHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH BpalllAIOLIerocsl AWcCKa paBHa 3 M/C.
Touku, pacronoxennbie H2a AR=10 cMm Oirke K OCH, HMEIOT JTUHEHHYIO CKOPOCTh Vo=2 M/C.
Ornpenenuts yriioByr cKopocTh Bpaiienus aucka. Orser: 10 paa/c.

4. Jluck BpamaeTcss COrnacHo ypaBHeHHIO ¢ = A+Bt+Ct3, rme A=1pan, B=-2pan/c,
C = 0,5 pa/c®. Haiitn yriioBoe ycKopeHHe B MOMEHT BpeMerH t = 2 c. OTBeT: 6 paa/c.
5. Jluck BpamaeTcst cornacHo ypaeHeHmio ¢ = A+Bt+Ct3, rme A=1pan, B=12pan/c,

C = -1 pan/c®. B xaKoif MOMEHT BpeMEHH yriioBas CKOpPOCTh UcKa OyzeT paBHa Hymo? OTBeT:
2c.

6. HaiiTu MOMEHT MHEpLUY TI0JI0TO LUIMHAPA MAcCOM 2 KT U PaIuyCcOM 5 CM OTHOCUTEIIBHO
ero ocu cummetpun. Otser: 0,005 kr-m2.

7. HaiiTu MOMEHT MHepuuM IIapa Maccod 5 Kr M paauycoM 10 c¢M OTHOCHUTENBHO OCH,
npoxosmieii uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitu momeHT nHepuuu nucka Maccod 0,5 xr u paamycoMm 20 cM OTHOCUTEIBHO OCH
TIEPIEHIMKYIIAPHON K IIIOCKOCTH MCKA U poxosieii uepes ero nenrp. Oreer: 0,01 kr-m2.

9. HaliTu MOMEHT MHEpLMHU CTEP)KHSA MAcCOM 5 Kr M NIMHOW 1,2 M OTHOCHTENIBHO OCH
TIEPIIEHIMKYIIAPHOM K CTEPIKHIO M IIPOXOAIIEii uepes ero cepeauny. Orser: 0,6 Kr-m2.

10. HaliTh MOMEHT MHEpUMM CIUIOIIHOTO LWJIMHIpAa Maccol 2 KI' W pajguycoM 5 cMm
OTHOCHUTENBHO e€ro ocu cummeTpur. Oteer: 0,025 Kr-m2.

11. HaiiTu MOMEHT uHepuuu CcTEpKHA Maccodl 1,5 Kr u mmHOM | M OTHOCHTENBHO OCH
TIEPIIEHIUKYJIAPHON K CTEPIKHIO M IIPOXOAsIIEii uepes ero konern. OTer: 0,5 Kr-m2,

12. BepeBka paspeiBaeTcs mnpu INOABEIIMBAaHMM K Hel Tena maccoil 36 kxr. Temo kakoit
HanbOoBIIeil Macchl MOKHO TIOJHIMATh Ha TOH BepeBKe ¢ yckopeHneM 2 M/c2? OTBer: 30 Kr.
13. Teno cockanb3bIBAET MO IMaJAKON MOBEPXHOCTH, cOCTaBIsAome yroa 30° ¢ ropu30HTOM.
Haiitu yckopenue tena. OrBer: 5 m/c2,

14. C xaxkoli MUHMMaJIbHOM TOPU30HTAIBHON CHIJION HY)KHO MPUKUMATh TEJIO MACCOM 2 KT K
BEPTUKAIbHON cTeHe, 4yToObl oHO He ymano? KoaddumueHT TpeHus MexXay MOBEPXHOCTHIO

ctenbl 1 TenoM paseH 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HailTu cuity conpoTHBIEHHS BO3IyXa,
cuntas ee nocrosuaon. Orser: 0,25 H.
16. MaxoBUK B BHJE UWIMHIpAa Maccod 5 Kr u pamuycoM 20 cm 3a 4 ¢ OT Hayana

PaBHOYCKOPEHHOTO BpalleHus 1ocTur 4actoThl 10 06/c. HaliTu MOMEHT cull, TeHCTBYIOMNUX HA
MmaxoBuk. OtBet: 1,57 H-Mm.

17. ToHkuil oqHOPOAHBINA cTepxkeHb JuIMHOU 50 cM 1 mMaccoit 400 r BpamjaeTcsi ¢ yriloBbIM
yCKOpeHHeM 3 pajm/c? OKOJNO OCH, HPOXOIAIIeH MepreHIUKYIIpPHO CTEPKHIO depe3 ero
cepenuny. Onpeaenuts Bpamaromuii MoMeHT. OTBer: 25 MH M.



18. [Tynst netut co ckopocteio 800 M/c, Bpamasch OKOJIO MPOOJIbHON ocu ¢ yactoToi 3000
00/c. IlpuHMMas Tyimo 3a IWIMHIPHK JAUAMETPOM 8 MM, ONPECTHUTh KaKyrO JOJIF0 KUHETHICCKOM
SHEPrHH TeJIa COCTABISIET KUHEeTHYecKast sHeprus BpamieHus. Oreet: 0,44 %.

19.  Tlonx pmelicTBHMEM MOCTOSIHHOM CHJIBI BaroHeTKa MpuoOperna CKopocTh 2 m/c. OnpenenuTsb
paboty A cuibl, eciin Macca BaroneTku paBHa 400 kr. OrBet: 800 [[:k.
20. Manenbkuii mapuk Maccod 100 r ABMXKETCS B TOPU30HTAJIBHOM IUIOCKOCTH HA HUTHU

nmuHoit 40 cM. Kakyio paboTy HYXKHO COBEPIIMTH, YTOOBI YBEIHYHTH YIJIOBYHO CKOPOCTh
mrapuka ¢ 20 pan/c no 25 pan/c? OrBer: 18 k.

21. OnpenemTh JIMHEHHYI0 CKOPOCTh IIEHTPa MOJIOT0 IMIMHJIPA, CKATUBIIIErocs 0€3 CKOMBKEHHS C
HAKJIOHHOM IIJIOCKOCTH C BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. OAHOPOJHBIA  LMIMHAP KaTUTCA 0€3 NPOCKAIb3bIBAHHS I1I0 TOPU30HTAIBHOM

MOBEPXHOCTH CO CKOPOCTHhIO 2 M/c. Ha Kakyto BBICOTY OH CMOXET MOJHATHCS MO HAKIOHHON
miockoctu? OtBet: 0,3 M.

23. CHapsig maccesl 50 Kr, JeTSImuid rOpu30HTAIBHO cO cKopocThio 800 M/c, momamaer B
mwiatrGopMy C¢ MECKOM M 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl MOCTE MOMalaHus
cHapsiza, ecnu ee macca 16 T. OTBet: 2,5 m/c.

24, [To ropu3oHTAIBHBIM pelibcaM €O CKOpocThio 20 kM/4 aBmxkeTcs tuiardopma maccesl 200
kr. Ha Hee BepTHKaIbHO TagaeT KaMeHb Macchl 50 Kr W aBmKeTcs BMecte ¢ rurardopmoit. C
KaKoOW CKOPOCTBIO TocTie 3TOro ABrkeTcs miardgopma? OrBer: 16 km/u.

25. [Tnardopma B Buae nucka maccoil 4 Kr u paamycoM 12 cM Bpamiaercs 1Mo HWHEPIHU
BOKPYI' BEpTUKAJIbHOW OcH. BO CKOJBKO pa3 yMEHBUIMTCS 4acToTa BpAaIlCHMs, €CIIM Ha Hee
MOJIOKUTH KOJIBIIO Maccoi 1 kr u pagumycom 10 cm? OTBet: 1,35.

26. Touka coBepIacT TapMOHUYECKUE KOJicOaHus 1Mo 3akoHy X = Ac0S(wt+go), rae A=3 cMm,
a ® = 2 ¢, HaiiTy MakcMManbHYIO CKOPOCTh TOUKH. OTBeT: 6 cm/c.

217. Touka coBepIacT TapMOHUYECKUE KoJicOaHus 1Mo 3akoHy X = AcoS(ot+o), rae A=5 cm,
a o = 2 ¢!, Haiftu makcumanbHOe yckopenue Toukn. Otser: 20 em/c2.

28. Haiftu mnepuon konebGanuii (u3nyeckoro MasiTHHKA, MPeICTaBIAIOLIEro co0oi

OJIHOPOJHBINA cTepkeHb JnuHOW 60 cM, Bpalaromuiics BOKPYI TOPU30HTAJIBHOM OCH,
poXoslIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29.  Haiitm mnepuon KoneOGaHW (PUIMUECKOTO MAATHUKA, TPEACTABISIIONIETO COOOM
OJTHOPOJHBIN AUCK paanycoM 30 cM, BpalllaloUuiics BOKPYT TOPU30HTAIBHOM OCH, POXOasIIei
yepe3 kpaii aucka. Orer: 1,33 c.

30.  bamnon BMecTuMOCTBIO 20 J1 CONEPKUT yIieKucislid ra3 maccoit 500 r moj faBiaeHneM
1,3 MIla. Onpenenuts Temmepatypy raza. Orser: 275 K.

31.  Kakoii 00beM 3aHMMAaeT UeaIbHBIN Ta3, COAepXKaIInil | KMo BelllecTBa MpH TaBICHUH
1 MIla u Temneparype 400 K? Otser: 3,3 m3.

32. bannon BMectuMocThio 12 51 conepkuT yriekucibii ra3. JlaBnenue raza pasHo 1 Mlla,
temriepatypa 300 K. Onpenenuts maccy raza B 6amuione. OrBer: 212 1.

33. B Gannone BMecTuMOCTBIO 25 1 HaxomuTcs Bojopon mpu temmeparype 290 K. Ilocne

TOTO Kak 4YacTh BOJOPOJa M3PACXOJOBAIM, JaBiieHWe B OautoHe moHu3wioch Ha 0,4 Mlla.
Omnpenenuts Maccy U3pacxoJoBaHHOro Bogopoaa. Orser: 8,3 r.

34. B 6amrone comepxkutcs ra3z npu temmeparype 100 °C. [lo kakoit Temmneparypsl (B °C)
HYKHO HarpeTh ras, 4ToObl €ro JIaBjIeHue yBeIUYmIoch B ABa pa3a? Orser: 473 °C.

35. Kakoe konmuecTBo TemnoTsl nmorpedyercs, uToObl HarpeTh 1 mMonb azora Ha 300 K mpu
nmocTossHHOM o0beme? OTBeT: 6,23 K/[:K.

36. Ha CcKONBKO HW3MEHWJIACh BHYTPEHHSSI DHEPTUsS BOASHOTO TIapa, €CIIM TpPH €ro
n300apUUECKOM CHKaTHH BHEIIHUE CUIIbI COBEpIIMIIN paboTy paBHyto 10 k/[x? OTBeT: 30 K/[X.
37.  Ilpum xakoM JaBJICHUH POUCXOAMIIO N300apHOE pacIIUpEeHUE a30Ta, €CIIM Ha yBEITHMUCHHUE
ero oobema Ha 12 11 ObIIO 3aTpayeHo Koau4ecTBO TerioThl paBHoe 21 k/x? Oret: 500 klla.
38. Kakoe komu4ecTBO TEIIOTHI OBLIO 3aTpadyeHO Ha HArPEB TeNIUs TIPHU MOCTOSHHOM 00BheMe

V=20 11, ecnu ero nasienue Bo3pocio Ha 400 kI1a? OrBer: 12 k/Ik.



39. Kakoe komuyecTBO TEMIOTHI MOTpedyeTcs, 4ToObl HarpeTh 8 moib Bogopona Ha 100 K
IIpU NOCTOSIHHOM JaBieHun? Orset: 23,3 k.

40. ITpu u3oxopHOM HarpeBe | Moisl renus Temiieparypa yBenuuuBaeTcs B 3 pasa. Haittu
npuparenue surpormn. OrBet: 13,7 JIx/K.

4.2. llpome:kyTouHas atTecTauus B popme 3x3aMeHa (2 ceMecTp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl
KOMIIeTeHIIUH Coaepxxanue KoMIeTeH UM
OIIK-1 [IpuMeHATh ecTeCTBEHHOHAYYHBIC M OOIICHH)KCHEPHBIE 3HAHMSI, METO/IbI
MaTeMaTHYeCKOro aHaJIN3a U MOAEIMPOBAHUS B IPOPECCHOHATBHOMN
JESTEIbHOCTH

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. DOmnexrpuueckuil 3apsa U €ro cBoicTBa. 3aKOH COXpaHeHMs 3apsja. Bzaumonelicteue
3apsiioB. 3akoH Kymona.

2. DIeKTpOCTaTUYeCKOe II0J€, BEKTOp HAaIpPsDKEHHOCTH. I[IpuHIMI cyneprno3uuuu
ANIEKTPUUECKHUX ITOJIEH U €ro NIPUMEHEHHUE JJIs pacyeTa IMoJisl, CO31aHHOTO CUCTEMOM 3aps0B.

3. Ilorox BekTOpa HANpPSDKEHHOCTH 3JeKTpuueckoro mnois. Teopema [aycca s
ANIEKTPUUECKOTO MOJISI B BAKyyMe.

4. Teopema o LIUPKYJISALUHN BEKTOPA HANPSHDKEHHOCTH 3J1eKTpudeckoro nois. [lorennuan
0JIs1 TOYEYHOT'0 3apsijia.

5. CBoOozaHble U CBsA3aHHBIE 3apslbl. Bekrop anexkrpuueckoro cMerieHus. Teopema
["aycca nist SIEeKTPUUECKOTO MO B JUDJIEKTPUKE.

6. /[ludnexkTtpuku, HOISApU3ALMsA  AMAIEKTPUKOB.  BekTop  MONSPU30BaHHOCTH.
ONeKTpUYecKkoe Iojie BHYTPU JUAJIEKTPUKOB. JlWanekTpuuyeckas BOCHPUMMYHUBOCTH U
IIPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsiia B NPOBOAHMKE.  OJEKTPOCTaTUYeCKas  MHAYKIIHSA.
OneKTpuueckas EMKOCTh YEIUHEHHOTO ITPOBOIHUKA, 2-X IIPOBOAHMKOB.

8. DnekrponBrmkymas cuia. 3akoH OMa U CONPOTUBJICHHE TIPOBOJHUKOB. 3akoH Oma B
UHTerpajabHol U AuddepenunansHoi Gpopmax. 3akon Oma A HEOIHOPOAHOTO yYacTKa LEeIH.

9. MomHnocts TOKa. 3akoH JDkoyms-JleHna B WHTerpasbHOW M IudQepeHInaIbHOR
dopmax.

10. Bekrop MarHWTHOW MHIAYKIMHA. MarHUTHOE ITOJIE PABHOMEPHO JABMKYIIETOCS 3aps/a.
3axoH buo-Casapa-Jlamnaca.

11. BzaumoneicTBUE MPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 HIMPKYJIALUU BEKTOPA HHIYKIIMA MAarHUTHOTO MOJIs. 3aKOH MOJHOTO TOKA.

13. Tlorokx Bekropa MarHWUTHOW WHAYKIMH. Teopema ['aycca s BEeKTOpa WHIYKITUH
MarHUTHOTO 1oJid. KoHTyp ¢ TOKOM B OHOPOAHOM M HEOJHOPOIHOM MarHUTHOM IIOJIE.

14. SIBnenue AJIEKTPOMarHUTHOMN WHYKIUU. OnbIThI QDapanes. 3aKoH
ANEKTPOMarHuTHOM MHAyKuuu. ITpaBuiio Jlenna. Dnexkrponsuxymas cuina UHIyKIuu. 1lonHbiin
MarHuTHeI NOoTOK. Toku Dyxko.

15. SBnenune camomnaykumu. MuayktuBHOcTh. DJIC camomHayKuuu. MHIYKTHBHOCTD
COJICHOM/JIA.

16. B3aumuas wuHayknus. B3anMHas MHIYKTUBHOCTh. ODHEpPIus KOHTYpa C TOKOM.
IInoTHOCTB 2HEprUM.

17. HamaramuenHocts. TOKM HamMarHM4MBaHUsS. BeKTOp HampsyKEHHOCTH MarHUTHOIO
nosst. Teopema 0 UPKYIALMK BEKTOPa HANPSHKCHHOCTH MarHUTHOTO MOJIS.

18. VpaBHenme MakcBemna [uis DJICKTPOMAarHUTHOTO TMOJS B HMHTETPAIBHOM H
nuddepennranbHON hopmax.



19. ludbdepennnanbHoe ypaBHEHHE JJICKTPOMATHUTHBIX KOJICOAHWM, €ro peIIeHHE.
Bunb! konebanuii ¥ X XapaKTePUCTHKH.

20. VYpaBHeHHE BBIHYXKJIEHHBIX KojieOaHuil. Pe3oHanc TokoB u HanpspkeHuid. [lonarue o
MIEPEMEHHOM TOKE.

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMBbl
KOMIeTeHI[UH Conep:xaHue KOMIeTeHIUI
OIIK-6 CrniocobeH pemiate CTaHAapTHHIE 3a/1a4d PO eCCHOHATBHON

JeSITeIbHOCTH Ha OCHOBE HH(OpMaIMOHHON 1 OHOIHOorpaduuecKoi
KyJIbTYpBI C IPUMEHEHUEM HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. TloTeHIMaNbHOCTH 3JNEKTpUYecKkoro mois. Pabora mo mepeMerieHuro 3apsga B
aneKkTpudeckoM nose. [lorennuanbHas sHeprus B3auMOIEHCTBUS AIEKTPUUECKUX 3aps/I0B.

2. CBs3b MEX]y MOTEHIIMAJIOM U HAMPSKEHHOCTHIO.

3. Tlpumenenue Teopembl [aycca s pacdera IIICKTPUUYCCKUX IOJICH, CO3JIaHHBIX
TOYEUHBIM 3apsA0M, PAaBHOMEPHO 3apsDKEHHBIMH IJIOCKOCTBIO, C(epoi, HHUTHIO, LUIUHAPOM,
[IapOM.

4. BpluncneHue nNoTeHIMANA MO HAMPSHYKEHHOCTH AIIEKTPUYECKOTO MOJIA.

5. DNeKTpUYeCKUH MOMEHT JuMoiid. TO4YeuHbIM AUNONIb. OJEKTPUYECKOEe IMoJie
TOYEYHOTO JUIOJIS U €ro pacyeT Ha OCHOBE NMPUHUMIIA CYNEPHO3ULIUUA. DIEKTPUUYECKOE 0JI€ Ha
OCH JTUIIOJISL ¥ B HAIIPABJICHUH, IEPIIEHAUKYIISIPHOM K OCH JIUIIOJIA.

6. DrexkTpuyeckuil AMIOIL B OIHOPOAHOM U HEOIHOPOAHOM 3JIEKTPHUECKOM TIOJIE.
[ToreHunanbHas S3HEPTUs JUIOJIS.

7. YcnoBus A7 BEKTOpAa HANPSHKEHHOCTH  JJIEKTPUUYECKOro IO M BEKTOpa
ANIEKTPUYECKOTO CMELIEHHUS Ha TPAHULIE ABYX JUAIEKTPUKOB.

8.  CernerosieKkTpuKH, UX CBOMCTBA. [[udnekTpudeckuii rucrepesuc.

9. KongeHncatopsl, BHIBl KOHJEHCATOPOB. OHEPIUs 3apsOKEHHOTO IPOBOJHUKA,
KOHJIeHCcaTopa. DHeprus 3eKTprudeckoro nois. O0beMHas INIOTHOCTh SHEPTUU.

10. Knaccuyeckne OnbITH IO OOHAPYKECHHUIO M OOBSICHCHUIO MEXaHU3Ma BO3HUKHOBCHHUS
ANIEKTPUYECKOTO TOKA. YCIOBHS BO3HUKHOBEHHUS DIIEKTPUYECKOTO TOKA. XapaKTEpUCTUKU
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTH.

11. Pa3BerBnenHsble nekTpuueckue nenu. [Ipasuna Kupxroda.

12. KgasucramuoHapHbeie TOKH. [Ipomecchl yCTaHOBIEHUS TOKa TpH 3apsie, paspsie
KOH/JIEHCaTopA.

13. Tpumenenne 3akoHa buo-Caapa-Jlamnaca st pacdeTa MArHUTHOTO TIOJISI TIPSIMOTO
IIPOBOJHMKA C TOKOM, KPyTOBOT'O IIPOBOJHUKA C TOKOM.

14. JleiicTBMe MarHUTHOTO Ha MBIKYIUiics 3apsaa. Cuna Jlopermna. Dddexr Xomna.

15. IlpumeHeHHne 3aKkoHa MOJHOTO TOKA JUIi pacy€éTa MarHUTHOTO TOJS COJICHOM[A,
TOPOUJATBHON KaTyIIKH.

16. Pabora no nepeMenieHnio NpoOBOAHNKA U KOHTypa ¢ TOKOM B MarHUTHOM TIOJIE.

17. V3meHeHnne Cuiabl TOKAa TIPU pPa3MBIKAHWUW/3aMBIKAHUHM IIEMH, COJEpIKaIen
WHYKTUBHOCTb.

18. VYcnoBus At BEKTOPOB WHAYKIWHU W HAMPSDKEHHOCTH MarHUTHOTO TOJIST HA TPaHUIIe
JIByX MarHETUKOB.

19. wma-, mapa-, peppo MarHeTHKH: OCHOBHBIE XapaKTEPUCTHKH.

20. /luBepreHuuss W poOTOp BEKTOpa MHIYKIMM MAarHuTHOro mois. Buxpesoe
3JIEKTPUYECKOE MOJIE, TOK CMEIICHHS. DIEKTPOMarHuTHOE TOJIE.



Tunosble 321244 N0 AMCHHUIIJIHHE
1. Haiitu paccrosiHre MEXAy ABYMsI TOUEUHBIMU JIEKTPUUYECKUMU 3apsilaMi, €CIIM U3BECTHO,
YTO IIPU YMEHBIIEHUH 3TOT0 paccTossHUs Ha 50 cM cuila B3aUMOJCHCTBUS yBEIWYMBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pagmycom 15 cm Haxomutcs 3apsa Q = 2 vHKn. Onpenenuts
HaNpsHKEHHOCTh £ 3JeKTPOCTaTHUECKOro IMoJisi Ha paccTossHMM I = 10 cM OT meHTpa cgepsl.
Ortger: 0.
3. Ha merammuyeckoit cepe pamgmycom 15 cm maxomutes 3apsag Q = 2 vKn. Ompenenutsb
HaIPSHKEHHOCTh £ 3JIEKTPOCTATHYECKOTO 1oJisi Ha moBepXxHOCTH cheprl. OTBeT: 800 B/M.
4., Ha merammudeckoit cepe pamgumycom 15 cm Haxomutes 3apsang Q = 2 vKn. Ompenenutsb
HaNpsHKEHHOCTh £ 3JeKTPOCTaTHUECKOro IMOoJii Ha paccTosiHMUM I = 20 cM OT LEeHTpa c(epsbl.
Oteer: 450 B/m.
5. Merammyeckuid map pagumycom 5 cm Hecet 3apan Q = 10 uKi. Onpenennts nmoTeHman @
AIIEKTPOCTATUYECKOTO T0JIsl Ha moBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIEHTPHUYECKHE METAITMUECKUE 3apsKeHHbIe cepsl pagumycamu R1 =6 cm u Rz = 10
CM HecyT cooTBeTcTBeHHO 3apsaanl Q1 = 1 HKi u Q2 = -0,5 uKi. Halitn HanpsbkeHHOCTH E TOJIs
B TOYKE, OTCTOSIIIEH OT 1eHTpa cdep Ha paccrosHuUe 1 = 5 cM. OTBert: 0.
7. DIJeKTpuYeckoe II0JIe CO3JaHO JABYMsI OECKOHEYHbIMU HapalieIbHbIMU IIJIACTHHAMH,
HECYIIMMH PaBHOMEPHO paclpelelNeHHbli Mo miomamu 3apsn [ = 1uKn/m?. Onpenenuts
HanpsbkeHHOCTh E monst mexy mnactuaamu. OTBet: 0.
8. DnexTpuyeckoe IoJie CO3JaHO JABYMS OECKOHEYHBIMH IapauICIbHBIMH IUIACTUHAMH,
HECYIIMMH PaBHOMEPHO paclpelelNeHHbli Mo mromamu 3apsn [ = 1uKn/m2. Onpenenuts
HanpspkeHHOcTh E nons BHe minactud. OTBer: 113 B/m.
9. TloTeHuuasn >TEKTPHUECKOTO TOMs, CO3aBAEMOT0 CHCTEMOI 3apai0B, UMeeT Bua ¢ = a(X?-
y), tme a=1B/M%. Haiftu MOIy/ b HANPSKEHHOCTH OIEKTPHUECKOTO MONA B TOUKE C
koopauHaTamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteMe CH 1 OKpyIiUTh ¢ TOYHOCTBIO 10
nByx 1udp nocne 3angaroil. [OTBet: 2,24 B/m.
10. /IBa Toueunsix 3apsna +7,5 HKn n —14,7 uKn pacnonoxkensl Ha pacctosHuM 5 cMm. Haiitu
HaNPSDKEHHOCTD AJIEKTPUYECKOIO TOJISA B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaANPSIKEHHOCTh SJEKTPUYECKOIO MOJMS B TOYKE, PACHOJOKEHHOH BJOJb
npsiMoil, coenunstoment 3apsiasl +10 HKn u +8 vKn u Haxoxsumieiics Ha pacctossHuu 12 cM OT
IepBOro u 8 cM OT BTOPOro 3apsna. Paccrosnue mexay 3apsanamu 20 cm. Orser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOJIATCS OJMHAKOBBIE MOJIOKUTEIBHBIC 3apsiIbl
2 uKn. OnpenenuTh HaPSHKEHHOCTD AJIEKTPHUECKOTO TOJIs B IeHTpe kKBaapaTa. Oreer: 0.
13. Paccrosuue | mexny 3apsimamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHuman ¢ most
CO3/IaHHOT'O JAMIIOJNIEM B TOUKe, yAajdeHHo! Ha =10 cM Kak OT mepBoro, Tak U OT BTOPOTO 3apsijia.
Ortaert: 0.
14. lunons ¢ »3ieKTpUYecKUM MOMEHTOM p =75 nKia'M CcBOOOAHO YyCTaHABIMBAaeTCS B
OJTHOPOJTHOM DJIEKTpUYECKOM TMosie HampsbkeHHocThio E = 80 kB/mM. Bpruucnute paboty 4,
HE00XO0IMMYIO Ul TOTO, YTOOBI OBEPHYTH TUMOJIb Ha yroia o = 90°. OTBet: 6 MK /[x.
15. Onpenenuth, NpH Kakoil HamMpsHKEHHOCTH £ cpelHero MaKpOCKOMMYECKOro Moy B
IUAEKTpUKe (€=3) MOJNAPU30BAHHOCTH P JOCTUTHET 3HadeHus, paBHoro 200 MxKn/m2 OTBer:
11,3 MB/m.
16. Haiitu paguyc BHemHel o0ki1agku Rz BO3AyITHOTO ChepuuecKkoro KOHJeHCaTopa eMKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku R1 = 2 cm. OTBeT: 4,5 cm.
17. Haiitu paauyc Ri1 BHyTpeHHell OOKIaaku CQepuvyeckoro KOHAEHCATOpa EMKOCThIO
C = 3,3 n, ecnu paguyc BHemHe# R2 = 3 cM, nusnextpuk — mapadus (¢ = 2)? OrTBet: 1 cMm.



18. Ompenenute >IEKTPOEMKOCTh IIIMHIPUYECKOTO BO3MYIIHOTO KOHJCHCATOpA JUTMHOU
| =10 cm, ¢ panuycamu o0ki1agok Rt =1 cm u R2 = 2 cm. OtBer: 8 nd.

19. Tpu onMHAKOBBIX KOHJEHCATOpAa COEAMHEHBI IMOCenoBaTeabHO. EMKOCTh Takoil Oatapen
C =100 n¢. OmpenenuTh €MKOCTh OaTaper KOHIIEHCATOPOB, MOCIE TOrO, KaK OJAMH W3 HUX
3anonaHwiK napadunom (e = 2). OrBer: 120 n®.

20. ITnockuit Bo3ayIIHBIA KOHAEHcATop AnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimaioB U =300 B. Ilocie oTkioYeHHS OT HMCTOYHMKA TOKAa pPACCTOSHUE MEXKIY
oOKJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpeaenuts paboTy A BHEMIHUX CHII MO
pasaBrxkeHuI0 00KIanoK. OTBet: 0,2 MJIK.

21. Cuna ToKa B MPOBOJIHUKE M3MEHSIETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitu 3apsn (, mpoTekaroliuii yepe3 IONEpPeuHOE CEYeHUE IPOBOAHMKA 3a Bpems 7=1c.
OTtser: 0,25 Ki.

22. AxkymynsaTop ¢ BHyTpeHHUM conpotusieHueM 0,080M npu Toke 4A 0TnaeT BO BHEIIHIOK
nens 8BT. Kakyro MOIIHOCTB OTJAacT OH BO BHENIHIOK 1ienb pu Toke 6A? OtBet: 11 Br.

23. Kucrounuky toka ¢ J1C B=1,5 B npucoequumim karymky ¢ conporusienneM R=0,1 Owm.
AmMriepMmeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korma x MCTOYHHKY TOKa MPUCOCTUHUIN
MOCIIe0BATENBHO €llIe OANH UCTOYHUK TOKa ¢ Takoil sxe D/[C, To cuna Toka | B TOH ke KaTymike
okazasiack paBHoit 0,4 A. OnpenenuTs BHYTPEHHEE COMPOTUBIICHUE MEPBOTO MCTOUYHHMKA TOKA.
OtBert: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHEIIHEH ey akKKyMYJISTOpa BbLAEIseTCs MOoHOCTE P1=18 BT,
npu cuie Toka l=1A - coorBerctBeHHO P>=10BT. Onpenenuts BHyTPEHHEE COMPOTHUBIICHUE I
Oarapeun. OTBet: 20 Om.

25. [InoTHOCTH TOKAa B MEIHOM NpPOBOMHHKE paBHa 2 A/mMm‘. Hailtu HampsykKeHHOCTh
AIIEKTPUYECKOTO TIOJIsI B MPOBOJHHKE. YJenbHOe corpotuBieHue meau 17 HOMm'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO UIMHHOMY TPOBOAHMKY Teder Tok 50 A. Ompenenuts
MarHUTHYI0 MHAYKLHIO B TOYKE, YJAJICHHONM Ha paccTosiHue 5 cM oT npoBojHuka. OTBer:
200 mxTa.

27. Yemy paBeH paJnyc TOHKOTO KOJbI[A, M0 KOTOpoMy TedeT Tok 30 A, ecru HampsiKeHHOCTb
MarHuTHOTO MOJI B IIEHTpe Kosblia paBHa 2 A/mM? OTBeT: 7,5 M.

28. Kaxkoii TOk TeueT 1o npsiMoMy O€CKOHEUHO ATUHHOMY IPOBOJHUKY, €CIIU Ha paccTostHuH 10
CM OT Hero maruuTHas uHAyKuus pasHa 20 MxTn? Orser: 10A.

29. Kaxoit Tok uaer no ToHKoMy KoJiblly paaunyca 10 cM, ecinu MHHAYKIMS MarHUTHOTO MOJIS B
ueHTpe konbla papHa 100 MxTn? OTBet: 16 A.

30. /IBa AMWHHBIX MapajjIeNbHBIX MPOBOJIA HAXOIATCS Ha PACCTOSHUM I'=5cCM OAMH OT
npyroro. [To mpoBogamM TeKyT B MPOTHUBOMOIOKHBIX HAMpaBICHUSIX oJuHaKoBbie Toku | =10 A
Kaxaplid. HaliTu HanpsokeHHOCTh H MarHMTHOTO MONSI B TOYKE, HAXOJSIICHCS HA PaCCTOSHUU
rL =2 cm ot oHOrO U 2 = 3 ¢M OT Apyroro npoBoaa. Oreer: 132 A/m.
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31. Onpenenuth UHIYKIIMIO MAarHUTHOTO TOJSI HA OCH JJTMHHOTO COJICHOHJIA, COJIEPIKaIIero
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. Otser: 0,025 Ta.

32. CKOJIbKO BUTKOB Ha €JIUHUILYy JUIMHBI COJICPKUT JUTMHHBIA COJCHOW TIPH CHJIE TOKa
| =0,5 A, ecii HanpsHKEHHOCTH 11071 Ha ocH costeronaa H = 300 A/m. Oreer: 600 m™,

33. Onpenenuth HANPsSHKEHHOCTh MAarHUTHOTO TIONIE HA OCH JUTMHHOTO COJICHOW[IA,
coxepxarniero N = 10 Butkos/cm nipu cuite Toka | = 1 A. OTBer: 1000 A/m.

34. BEIYHCIUTE MUPKYISIIAIO BEKTOpPa HAMPSIKESHHOCTH BJOJIh KOHTYpPA, OXBATBHIBAIOIIETO

toku 11=10A, [>=15A, Tekymme B OFHOM HampaBieHHUU, U TOK [3=20A, Tekymuii B
MIPOTHUBOIIOJIOKHOM HarpasieHuu. OTBeT: 5 A.



35. IIpsmoii mpoBoa, Mo KOoTopomy TedeT Tok 1=1 kA, pacronokeH B OAHOPOJHOM MarHUTHOM
10JIe MEPHEeHIUKYJSIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosne Ha OTpe3ok
npoBoa junHou 1=1 M ecnu marauTHas uHayKuus B pasHa 1 Tn? Orser: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TedeT Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM ToJie o1 yriiom 60° k auHusM mMaruutHou unaykuuu. C xkakou cuiioit F aeiictByer
1oJIe Ha OTpe30K mpoBoja amuHoi 1=10 Cm ecnu marHuTHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka ranpBaHoMeTpa JUIMHON a=4 c¢M u mupuHoit b = 1,5¢cm, cogeprkamas N=200 BuTkoB
TOHKOM IPOBOJIOKH, HaXOJUTCSI B MarHUTHOM moiie ¢ uHaykuued B=0,1 Tn. Ilnockocts pamku
napajulejbHa JUHUAM MHAYKUUU. HallTh MexaHW4yeckuii MOMEHT M, NEUCTBYIOIMI HA PaMKYy,
Korja 1o BUTKy TeueT Tok |1=1 MA. OTBeT: 12 MmxH/Mm.

38. Hampspbkennocts H MarHuTHOrO mMOJs B IIEHTpe KpyroBoi BuTka paBHa 200 A/wm.
MarHuTHBII MOMEHT py, BUTKA paBeH 1 A m? Berancnuts paauyc R Butka. OTBeT: 9,27 eMm.

39. Beruucauts paauyc R 1yru okpy>KHOCTH, KOTOPYIO OMUCHIBAET MPOTOH B MATHUTHOM I10JIE C
unaykuuen B = 15 mTn, ecnu ckopocth v npotoHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIBykpaTHO HOHU3UPOBAHHBI aTOM renus (Q-4acTulla) MJBUXKETCS B OJHOPOJAHOM
MarHuTHOM ToJie HanpspkeHHocThi0 H = 100 kA/M o okpyxkHOcTH paguycoMm R = 10 cm. Haiitu
cKkopocTh U a-vactuibl. OTBeT: 0,61 Mwm/c.

41. Ha »3nekTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM Imosie mHaykuued B =2 Tn co
ckopocThio 0= 10" m/c peiictByer cuna F=1,6 nH. Haiitu yrom Mexay HampaBleHHUSIMH
CKOPOCTH M MarHUTHOM uHayKuuu. OrBer: 30°.

42. llenb COCTOWT W3 TMOCIEAOBATEIBHO COCIMHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHaykTuBHOCTU L = 1 T'H, ncrounuka toka u kmoyda. Koy 3amknHyT. Yepes kakoe BpeMs mociie
pa3MbIKaHus KII0Ya CUjia TOKa B Llenu yMeHbluTed B 2 paza? OrBer: 0,693 c.

43. llemb COCTOMT W3 TOCJIENOBATEIBHO COCIUHEHHBIX  CONPOTUBIICHUS, KATYIIKU
MHAYKTUBHOCTH, HCTOYHHMKA TOKa M Kitoya. Kiou 3amknyT. Uepes t = 0,5 ¢ nocne pa3MbIkaHus
KJIO0Ya cuja TOKa B LENuM yMeHbuwiack 3 pasza. Omnpenenuth compoTuBieHue R, ecnu
uHAyKTUBHOCTH L = 4,1 I'n. OTBeT: 9 OM.

44. BpYUCIUTH JHEPTHI0 MAarHUTHOTO MOJs coieHouna, coaepxkamiero N = 1000 BuTkoB

npoBojAa, mpu cuie Toka | =1 A, ecnm MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHHUe
® =0,1 mB6. OTBet: 0,05 JI:k.
45, HaliTh MHAYKTUBHOCTH MPOBOJAIIETO KOHTYpa, €CIM MAarHUTHBI TOTOK 4epe3 HEro

yBenuuuBaetcs Ha 0,02 BO B pesynbraTe M3MeHeHUs TOoka B KOHType ¢ 4 A 1o 8 A. OTBert:
5 mI'H.

4.3. IIpome:xkyTounasi arrecranusi B gpopme 3x3amena (3 cemectp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETeHLIU U Coaepxanue KOMIETEeHIHH
OIIK-1 [IpuMeHsTh ecTeCTBEHHOHAYYHbIE M OOLIEMHKEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTHYeCKOro aHAJIN3a U MOACITUPOBaHUS B IPOPEeCCHOHATBHOMN
NEeATEIbHOCTH

Tunosble TeopeTHYEeCKHE BONPOCHI K IK3aMeHY M0 JUCHHUILINHE
1. PacnpocrtpaneHue BOJIH B ymnpyro cpene. IIpomonpHbie W TOMEpEYHBIC BOJHEI.
VYpaBHeHHe IUIOCKOM W cepuueckoil rapmMoHmdecknx BoyiH. Pa3oBas ckopocTb. BomHoBoe
ypaBHeHHE. DHeprus BoaHbl. [IpuHimn cynepnosunuu BoiH. CTosgune BOJIHBI.



2. BomHoBoe ypaBHEHHE UIsI DJIIGKTPOMArHUTHOM BOJHBI. (CHOBHBIE CBOMCTBa
AIIEKTPOMArHUTHBIX ~ BOJH. OHEPrus AJIEKTPOMAarHUTHBIX BOJH. Bekrop IloitHTHHTA.
M HTEHCUBHOCTH BOJIH.

3. Bpemennas u mnpocTpaHCTBEHHass KOTepeHTHOCTH. CTeneHb KOTepeHTHOCTH.
Unrepdepenius apyx BonH. Matepdepenuus ceera. Hluprna natepepeHIIMOHHOI MONOCHI.

4. Judpaxuus ceera. [Ipunmun [olirenca-dpenens.

5. EcrecTtBeHHBI W TOMIPU30BaHHBIN CBET. 3akoH Maitoca. CTeneHb MOJISPU3ALMH
CBETA.

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

7. Pacnpocrpanenue cBeta B momniomarommx cpenax. 3akon byrepa. Jlucnepcus ceera.
HopmanbHast 1 aHOManbHask AUCHIEPCHSL.

8. TemnoBoe wH3IyuyeHHE W €ro XapaKTEePUCTHKH. 3aKOHBI TEIUIOBOTO W3IYYCHUS.
I'unore3a [1nanka. @OTOHBI.

9. KopmyckynsipHO-BOJHOBOH jayanu3M cBeTa M Marepuu. l[umore3a xae bpoiins.
Hexoropsie cBoiicTBa BoJH 1e bpors.

10. BomHoBble cBoiicTBa MHKpodacTHil. Jludpakius dIeKTPOHOB. [TprHIMN
HeonpeneaeHHoCcTH [ eizenOepra.

11. BomnoBas ¢yHKIUS U ee pu3nUecKkuii cMbicia. HoOpMUpOBKa, CTaHIAPTHEIC yCIOBUSI.
Cynepno3unus COCTOSIHUI B KBAHTOBOM MEXAHHKE.

12. Yactrma B OZHOMEPHOW MPSMOYTOJBHOW IOTEHIIMAIBHOW siM€ C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoxokaeHue yacTHIbl CKBO3b MOTEHIMANIBHBIN Oapbep. JIMHeHHbIN
rapMOHUYECKUI OCLUILIATOP.

13. Atom Pesepdopma-bopa. DuepreTnueckue ypoBHU. ATOM BOIOpOAa B KBAaHTOBOM
MEXaHUKe.

14. KBanTtoBble umncia 3nekTpoHa B arome. CrnuH snekTpoHa. CHOUH MHKPOYACTHI.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue 35IEKTPOHOB 10 JHEPreTHYECKUM
ypoBHsM B aromax. [lepuonnueckas cuctema 3J€MEHTOB.

15. TlonsiTue O KBaHTOBBIX cTaTUcTUKax boze-Dinmreitna u  depmu-lupaxa.
BrIpo:KAE€HHBIN 2IEKTPOHHBIN T'a3 B METaJIIaX.

16. Pa3mep, coctaB u 3apsq arToMHOTO sijipa. Jledekt Maccel u 3HEprust cBsi3u sapa. CriuH
A]ipa ¥ €ro MarHUTHBIA MOMEHT. SlnepHble cuibl. Moaenu siapa.

17. O6mme cBoMcTBa ANIEMEHTApHBIX yacTull. Kiaccudukamus 3meMeHTapHBIX YaCTHII.
Yactuiel u  aHTU4acTuilbl. CHIIBHOE, JJIEKTPOMAarHUTHOE, Cllaboe U TPaBUTALMOHHOE
B3aUMOJICHCTBUA.

Kon Pe3yibTaTbl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOrpaMMBbl
KOMIIeTeHIIUH Coaepxanue KOMIeTeH M
OIIK-6 Crnioco0eH pemiath cTaHAapTHBIE 33J1a4l TPO(eccuoOHAIbHON

NesITeIbHOCTH Ha OCHOBE MH(OPMAIIMOHHOM 1 Oubmuorpaguueckoi
KyJbTYpPBI C IPUMEHEHHUEM UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI

Tunosble TeopeTHYEeCKHE BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. Cooco6wsl nHabmompeHuss wHTepdepeHIMn cBera. JIByxuydeBas wuHTEpdepeHIus.
Wutepdepeniysi B TOHKHMX IUIeHKaX. [losockl paBHOrO HakiIOHAa M PABHOM  TOJIIHMHBI.
HnTepdepomerpsr.

2. Meron 3o ®penens. dudpaxuus PpeHens Ha KpyrJIOM OTBEPCTHUH. 30HHAs
IUTaCTHHKA.

3. udpakuus @paynrodepa Ha mend 1 MHOTHX IIeisiX. udpakunonHas pemerka.

4., Jludpakmus Ha mnpocTpaHcTBeHHOH pemeTke. Dopmyna Bynbda-bparros.



Pazpemaromniast crocoOHOCTh ONTHYECKUX TPHOOPOB.

5. DOKCIEpUMEHTAJIBHOE TIOATBEPXK/ICHUE KBAaHTOBBIX CBOICTB CBETA: BHELIHUUI
dotorddext: addext Komnrona.

6. KsanroBble ypaBHeHHs IBWkeHUs (oOmee ypaBHenue Lllpenunrepa, ypaBHeHHE
[penunrepa aisi CTAllMOHAPHBIX COCTOSTHUM).

7. DHepreTHyYecKue 30HbI B KPHUCTAIAX B MPUOIMKEHUM CUJIBHOM CBsI3U. MeTamisl,
MOJTYIPOBOIHUKH U AUDJICKTPUKHU 10 30HHOU TEOPHUH.

8. CoOcTBeHHas U MPUMECHAS TPOBOAUMOCTD MTOIYITPOBOJHHKOB.

9. ®oTOnMPOBOAUMOCTH MOIYIPOBOJHUKOB.

10. KoHTakT IBYyX METAJJIOB MO 30HHON TEOpUH. TepMO3IEKTPUUECKHE SBICHUS U UX
IPUMEHEHHUE.

11. BrinpsiMieHHe IEPEMEHHOIO TOKA Ha KOHTAKTe METaJUI-110JIyIPOBOJHUK.

12. KoHTakT 3JeKTPOHHOTO U JABIPOYHOTO MOIYIPOBOJHUKOB. TpaH3UCTOPHI.

13. 3akoHoMepHOCTH 0- U -pacmanoB. HeWTpuHO. y-U3IydeHHE U €ro CBOICTBA.

14. Slgepuble  peakuuu. OHepreTHuyeckas cxeMa sAepHbIX  peaknuil.  [lytu
MCIIOJIb30BaHUS SIIEPHON YHEPTHH.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Ha nytu cBeTroBOil BOJHBI, UAYLIEH B BO3AyXe, MOCTABWIM CTEKISHHYIO TIACTHHKY
(mokazarenp MpenomiieHUs cTekiaa paBeH 1,5) tomumHoW 1 mMMm. Ha cKonbko H3MEHHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJHA MAJaeT Ha IUIACTUHKY HOpMaibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mmmnel BonH Bumumoro ceera (ot 0,76 mo 0,38 MkM), KOoTOpble OymyT
MaKCHMaJbHO YCUJIEHBI MPU ONTUYECKOW Pa3HOCTH XO0Jla UHTEPPEpUPYIOIIUX BOJIH, paBHOM 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosaue d mexay aByms mensMu B onbite FOHTa paBHO 1MM, paccrosiaue | oT mienei
10 3kpaHa 3 M. OnpeaenuTs JUIMHY BOJHBI A, UCITyCKa€MON HCTOYHUKOM MOHOXPOMAaTHYECKOIO
CBeTa, eciu muprHa b HHTepPepeHIIMOHHBIX T0JI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibHyto mienky (N = 1,3), Haxondiryrocsi B BO3/yX€, MaJaeT HOPMaJIbHO ITy4YOK
aydeit Oenoro ceeta. [Ipu kakoi HauMeHbIeH TosmuHe d TUIEHKH OTPaKEHHBINA CBET C JUTMHOM
BoiHBI A = 0,55 MKM oOKaxkeTcs MaKCHMallbHO YCHUJICHHBIM B pe3yjbTaTe HHTEPPEPEHIINN?
OtBert: 0,1 MKkM.
S. PaccrosHue Arz,1 MeXly BTOPBIM U IIEPBBIM TEMHBIM KOJIblIaMU HbIOTOHA B OTpa’k€HHOM
ceere paBHO | MM. Ompenenutbs paccrossHUE Arip9 MEXAY JIECATBIM M JEBATHIM KOJIBLIAMH.
Oteer: 0,39 mMm.
6. Ha mens mupunoit ¢=0,05 MM magaer HOpMallbHO MOHOXpomaruueckuit cser (A=0,6
MKM). OnpeaenuTs (B rpagycax) yroi ¢ MeXIy NepBOHaYaIbHBIM HalpaBJIeHUEM IIy4YKa CBeTa U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO AU(pakHoHHYI0 rosocy. OtBer: 2,75°.
7. CKOJIBKO IITPUXOB Ha KaKIBIH MUJUTUMETP COJACPKHUT NU(PAKIMOHHAS pEIIeTKa, eClin
npyu HaOJNIOJEHMM B MOHOXpoMaTHyeckoM cBeTe (A=0,0MKM) MakCUMyM IMATOrO TMOpsJIKa
oTkJIoHEH Ha yron =18°? Orser: 100.
8. Judpakuonnas pemietka cogepkuT N =200 mrpuxoB Ha Imm. Ha pemerky manaer
HOpMaJIbHO MOHOXpoMaTH4eckuit ceeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJbIIEro mopsaKa
naet ota pemerka? Orser: 8.
9. CKOJBbKO IITPUXOB HA KXl MUJUTUMETP COAEPKUT MU(PaKIMOHHASA PELIeTKa, eCIU
npu HaOMIOJeHUM B MOHOXpoMatudeckoMm cBere (A =0,6 MKM) MakCHMyM TPEThEro MOpSIKa
OTKJIOHEH Ha yron @ = 21°? OrBet: 200.
10. [Ty4ok ecTecTBEHHOIO CBETa, HAYIIHI B BOJE, OTPakacTCs OT TpaHM anMasa (n = 2,42),
norpykeHHoro B Boay (n = 1,33). Ilpu xakom yriie maaeHust o (B rpajycax) OTpakKeHHBIA CBET
HOJTHOCTBIO onspu3oBan? Oreer: 61,2°,



11. VYron bprocrepa ogp, Npy NaJeHUU CBETA U3 BO3/lyXa HA KPUCTAJNI KAMEHHOM COJIM PaBEH
57°. Onpenenutsh CKOPOCTh CBETa B 3TOM Kpucrtauie. OrBer: 194 Mm/c.

12. [IpenenpHBIA yrom o TOJHOTO OTPAKEHHUsS IydyKa CBETa HA TPAHUIE >KUAKOCTH C
BO3ayxoM paBeH 43°. Onpenenutb yroa bproctepa ogp (B Tpamycax) aias MajcHUs Jyda U3
BO3/yXa Ha MOBEPXHOCTh ATOM JKUAKOCTH. OTBeT: =55°45".

13. VYron Mexy IIaBHBIMHM IUJIOCKOCTSIMHU MOJSIpU3aTOpa M aHaiau3aropa cocrasiser 30°.
OnpenenuTh W3MEHEHHE MHTEHCHBHOCTH MPOIIEIIIETO 4Yepe3 HUX CBETa, €CIH Yrojl MEXIY
[JIaBHBIMU IVIOCKOCTSIMU IOJIIpU3aTOpa U aHajIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenenp nonspuzauuu P yactuuHo-nossipu3oBaHHoro ceera pasHa 0,5. B ckonbko pa3
OTJIMYACTCd MaKCHUMallbHAs MHTEHCHBHOCTh CBETAa IMPOITYCKAeMOIr0 4epe3 aHajau3aTop, OT
MuHuMaiibHOM? OTBeT: 3.

15. OnpenenuTs TeMIEpaTypy, Py KOTOPOH 3HEepreTHdeckas CBETUMOCTh R» abCOMOTHO YepHOTro
Tena pasHa 10 kBT/M?. OtBer: 648 K.

16. [ToTok »Heprum, W3My4aeMblii W3 CMOTPOBOIO OKOIIKA IUIABWIBHOM mieun, paBeH 34 BT.
OnpenenuTs TeMIieparypy Meuu, €Ciu IUIOab OKOIIIKA COCTABISAET 6 cm? Otser: 1000 K.

17. Bo ckonbko pa3 HaZo yBEIMUYHUTh TEPMOJAMHAMUYECKYIO TeMIieparypy aOCOIIOTHO YEPHOTO Telna,
4TOOBI €r0 SHEPreTUYecKasi CBeTUMOCTh B3pocia B 16 pa3. OTBer: 2.

18. Ha kakyro [UmMHY BOJNHBI MPUXOAUTCS MAKCUMyM CIIEKTPAIbHOM IUIOTHOCTH SHEPreTHYECKOn
CBETMMOCTH aBCOMIOTHO YepHOro Tena npu Temmeparype 0°C. Orser: 10,6 Mim.

19. Onpenenuth ATUHY BOJHBI cBeTa, oOmywaromiero (oTokaron ¢ padoTol BhIXOAA

A =2,15B, ecnu MakcuManbHasi KMHETUYECKasi SHEPrusi POTo3TEKTPOHOB Tmax = 1 3B. OTBet:
400 um.

20.  Ha moBepxHocTh (hoToKaToAa magaeT MoHoxpomarmueckuii cBer (A =310 um). UToOBI
NOPEKPaTUTh OMHCCHUIO  OJJICKTPOHOB, HY)XHO TMPHWJIOKHUTHh 3aJEPKUBAOIIYI0  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OtBert: 2,3 3B.

21. Yacruma HaXoauTCd B MOTEHUHUAIBHOM sAlMKe. HallTh OTHOILIEHWE Pa3sHOCTH COCEIHMX
DHEPreTHUECKUX YPOBHEU AEn+1n K dHEprum En gacTuils! B crydae N = 5. Oret: 0,44.

22.  Yacrtuna HaXOAUTCS B MOTEHIMATBHOM siuke. HaliTu oTHOIIEHHE Pa3sHOCTH COCETHUX
DHEPreTHUECKUX YPOBHEH AEn+1n K dHEpruw En 9acTHIlBI B cirydae n — 0. OTBeT: 0.

23. Onpenenuth XOJJIOBCKYIO Pa3HOCTh TOTEHIMAIOB MEXKAYy TpaHSIMU KpPEMHHUEBOTO
obpaszua mwmpuHOi | =2 cM, MOMENICHHOr0 B OJHOPOJHOE MArHUTHOE MOJ€ C HMHAYKIUCH
B = 0,3 T, npu NpoIycKaHUH TOKa TIOTHOCTRIO j = 2 A/M2. TTocTostHuas Xomna Ry = 0,1 m¥/Ku.
OTtBet: 1,2 MB.

24.  OmpenenuTh TMOCTOSHHYIO XoJUula METaNIM4ecKoro oOpasla, eciid KOHIEHTpPaIus
HocuTeneit 3apana N = 4,1-10%° M3, Oreer: 0,015 m%/Kun.
25.  Kaxkas 4acth (B %) HAyanbHOTO KOJMYECTBA aTOMOB PAAMOAKTHBHOTO AKTHHHS 22°Ac

octanetcs uepe3 5 cyt? [lepuon nomypacmana 10 cyrok. OTBer: 71 %.
26. [ocrosuuas pacmaga A pyoumus ©Rb pasma 7,7-10* c¢l. Onpemenuts ero mepuon
nosypacnazaa 112 B MunyTax. OrBer: 15 MuH.

27. 3a oauH roj HayalbHOE KOJWYECTBO PAJUOAKTUBHOTO HM30TONA YMEHBIIMJIOCH B TpPHU
pasa. Bo ckoJsibko pa3 0HO yMeHbIIUTCS 32 1Ba roga? Oreert: 9.
28. 3a Bpems t = 8 cyT pacmanoch k = 0,75 HauanpbHOro KOIWYECTBA SACP PAAMOAKTHBHOTO

n3zorona. OnpenenuTs nepuo noxypacnaaa 112. OTBer: 4 qHs.

6 i 9 4
29.  Snepmas peakums umeer Buy Li+7—> Beé+"He  QOppenennts maccoBoe wmcno
HexocTarolero yiremenra. Oreert: 7.

12 2 11
30. SlnepHas peakius HMEET BH C+"H->7+"B, OmnpenenuTb MaccoBOE YHUCIIO
Hegocraromnero siemenra. Oreer: 3.

Onepatop 340 000 "Komnaxus "TeH3op"
[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

3aBeaytowmin kadeapoit On3®
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