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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUANTBl — 3TO COBOKYIMHOCTh Y4YeOHO-METOJUYECKHX MAaTepHaIOB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OIICHKM KadyecTBa OCBOCHHS OOYYArOUIUMHUCSA JAaHHOW AMCIUIUIMHBI KaK YacTH OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBl.

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

OcHoBHas 3afaya — 0OECHEYUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMH,
3aKpEIICHHBIX 33 JTUCHUILITUHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTanus NpoBOIUTCS B (hOpME SK3aMEHA BO BTOPOM M TPETHEM CEMECTpax.

dopma mpoBeleHUsT HSK3aMEHa — YCTHBIM OTBET IO TEOPETHUYECKUM BOIPOCAM,
c(OPMYJIMPOBAHHBIM C YY4E€TOM COJEPKaHUS y4eOHOW NUCHUIUITMHBI U PEIICHUE MPAKTHICCKUX
3ajad.

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTb KaX/10M KOMIETEHIIMH (MJIM €€ 4acTh) B paMKax OCBOEHHs JaHHOM
JVICIATUTMHBI OIICHUBAETCA B TIPOIIECCe MMPOBEICHHS SK3aMeHa B (popme OanbHON OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPY>KUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE TPOrPAMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIA C JOIOJHUTEIbHON
JIUTEPATypoil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTABJISIECTCS
CTyJ€HTaM, YCBOMBLIMM B3alMMOCBSA3b OCHOBHBIX IIOHATHH IHUCLUMIUIMHBI B MX 3HAUYECHUU IS
npuobperaeMoii mpodeccru, MPOSIBUBIIAM TBOPUYECKHE CIIOCOOHOCTH B MOHWMAaHWH, U3JI0KCHUN
Y MCII0JIb30BaHUH y4EOHO-IIPOrPaMMHOI0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrpaMMHOI0 MaTepuaa, YCIEIHO BBITOIHAIOMUN IPEyCMOTPEHHBIE B IPOrpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JIUTEPATYPY, PEKOMEHJIOBaHHYIO B mporpamme. Kak mpaBumio, oneHka
«XOpPOILIO» BBICTABIAETCA CTYAECHTAM, ITOKA3aBIIUM CHUCTEMAaTHYECKUN XapakTep 3HaHUHU 110
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,
IPEAYCMOTPEHHBIX IMPOrpaMMOW, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBmino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JOIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE W IIPU BBINOJHEHHHM JK3aMEHAlMOHHBIX
3a/laHuii, HO 00JIaZaloIIMM HEOOXOJAUMBIMHU 3HAHUSMU Ul UX YCTPaHEHMs O] PYKOBOACTBOM
[IPENoiaBaTels;

«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, €CIM CTYIEHT He
BBITOJIHWJI W/WIIM HE 3alUTUII J1abopaTopHble paboThl, MPEeAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U HE BIAJeeT MPHOOpEeTaeMbIMH B IpOLECCe MPAKTUYECKUX 3aHATHI HaBbIKaMU
pemeHus (PU3NYECKHUX 33/1a4 110 TeMaM TEKYILEro CeMecTpa.



3 ITACIIOPT OHEHOYHbBIX MATEPHUAJIOB 11O JTUCIHUIIJIMHE

No KonTponupyemebie pazaesnbl Kon xoHTpoaupyemoit Bun, meron, popma
/i (TeMbl) AUCIUTUIMHBI KOMIMETeHIUH (1in eé OLIEHOYHOTO
4acTu) MEPOIPHUSITHS
1 2 3 4
1 du3nyeckre OCHOBBI KJIACCUYECKON MEXaHUKHU
1.1 | Bregenue OIIK-1 SK3aMCH
OIIK-3
1.2 | Kunemaruka nocTynaTeabHOTO OIIK-1 OK3aMeH
Y BPAIIATEJIbHOTO JBH)KCHUS OIIK-3
1.3 | Jlunamuka nocTynaTeabHOro u OIIK-1 OK3aMeH
BpAIIATEeJIbHOTO ABUKCHUS OIIK-3
1.4 | 3akoHBI COXpaHEHHUS OIIK-1 DK3aMeH
OIIK-3
1.5 | OcHOBHI cienUaILHON TEOPUHU OIlK-1 DK3aMeH
OTHOCUTEIbHOCTH OIIK-3
1.6 | Mexanuueckue KoieOaHus OIIK-1 DK3aMeH
OIIK-3
2 OcHOBBI MOJIEKYJIAPHOM (PU3UKU U TEPMOJIUHAMUKHU
2.1 | OcHOBBI MOJICKYJIIPHON (PU3UKU OIlK-1 DK3aMeH
OIIK-3
2.2 | OCHOBBI TEPMOJAUHAMHUKHI OIlK-1 DK3aMeH
OIIK-3
3 DIEKTPUIECTBO
3.1 | Dnekrpocraruka OIIK-1 DK3aMeH
OIIK-3
3.2 | [IpOBOTHUKY U JUIIEKTPUKHU B OIlK-1 DK3aMeH
JIEKTPUYECKOM I10JIE OIIK-3
3.3 | [ToCTOSIHHBIIH AIIEKTPHYECKHI OIIK-1 DK3aMeH
TOK OIIK-3
4 DNEeKTPOMarHeTHU3M
4.1 | MarHuTHOE 1oJie B BaKyyMe OIIK-1 OK3aMeH
OI1K-3
4.2 | MarauTHOeE TIOJIE B BEILIECTBE OIlK-1 DK3aMeH
OI1K-3
4.3 | DnekTpoMarHuTHas MHIYKIHS OIIK-1 OK3aMeH
OI1K-3
4.4 | DnekTpoMarHuTHbIE KojeOaHus OIIK-1 DK3aMeH
OIIK-3
5 BosHb! u onTrka
5.1 | Boxnsl OIlK-1 DK3aMeH
OIlK-3
5.2 | Onrtuka OIlK-1 DK3aMeH
OIlK-3
5.3 | KBanToBas ontuka OIlK-1 DK3aMeH

OIIK-3




4 TUIIOBBIE KOHTPOJIBHBIE 3ATAHUA 1 UHBIE MATEPHUAJIBI

4.1. lIpome:xkyTouHnas arrectauus B gopme 3xk3ameHna (2 cemectp)

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPaMMBbl
KOMIIeTeHIIUH Coaepxanue KoMIeTeH UM
OIIK-1 CriocobeH NpUMEeHSTh €CTEeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIC 3HAHUS,

MCTOABI MATEMATUYCCKOI'O aHaJIn3a U MOACIIMPOBAHUA, TCOPECTUICCKOI'O U
OKCIICPUMCHTAJIBHOI'O UCCJIICJOBAHUS B HpO(i)eCCHOHaHBHOﬁ ACATCIIbHOCTH

TunoBbie TCOPETHYECCKHE BONIPOCHI K IK3aMEHY 110 JUCHUILJIMHE

1. MarepuansHas Ttouka. Cucrema otcuera. Ilyth. Ilepememenune. CkopocTs u
YCKOpPEHHME MaTepualbHON TOUKH, UX MPOEKLIUU Ha KOOPJAUHATHBIE OCH.

2. Bpluucnenve TpONAEHHOTO MyTH MPU HEPABHOMEPHOM IBMKCHUU MaTepHabHON
TOYKHU.

3. lentp macc. VYpaBHeHMe [BHXKEHHs LeHTpa Macc. CucremMa LeHTpa Macc.
PeakTuBHOE NBUXKEHUE.

4. KpuBonuHeiHOe NBMKEHHE MaTepPHAIbHOM TOUKH. TaHreHIManbHOE M HOPMAJIbHOE
YCKOpEHHUE.

5. Bpamenue marepuanbHON TOUKM BOKPYT HEMOJBM)XHOW OCH. YIJIOBas CKOPOCTh U
ymioBoe  yckopeHue. CBsi3b  MEXJIy YDIOBBIMM M JMHEMHBIMHM  KHHEMAaTUYECKUMU
XapaKTEPUCTUKAMHU.

6. I'paHunsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHuWKH. llepBeiii 3akoH HeioToHa.
Cuia, macca u uMmiyibc. BTopoil 3akoH HbproTOHa kak ypaBHEHHE NBMXKEHHs. TpeTuil 3aKoH
HeroToHa.

7. 3axkoH BceMupHoro taroreHus. Cwiia TSDKECTH M Bec Tena. Ympyrue cuibl. CHIlbl
TPEHHUSL.

8. KoHncepBatuBHble u auccunaTHBHBbIE cuibl. IloreHnuanbHass sHeprus. Bunel
NOTeHIMaNbHOW dHepruu. [lonHas MexaHn4decKast SHeprusl.

9. Pabora cuibl 1 MomtHOCTh. KiHeTHYeCKast sHeprus NOCTYNaTeIbHOTO JIBUKEHUS.

10. BHyTpeHHHE W BHEIIHHE CHJIBL. 3aMKHYTas CHCTeMa. 3aKOH COXpPAaHEHHs ITOJHOM
MEXaHN4YeCKOM IHeprun. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM ITPOCTPAHCTBA U BPEMEHH.

11. 3akoH coxpaHEHUs UMITYJIbCA.

12. MOMEHT cuJibl, MOMEHT UMITyJIbCa. 3aKOH COXpAaHEHHUs MOMEHTA UMITYJIbCa.

13. OcHOBHOIi 3aKOH JMHAMUKHU BPAIIATEIILHOTO JIBHKCHUS.

14. MomeHT uHepuuy, ero cBoiicTBa. Teopema IllTelinepa.

15. BbIBOI MOMEHTOB MHEPIIMH CTEPXKHS, IIMIMHPA, I1apa.

16. Kunetnueckast 5SHeprusi Tejla, BpAILIAlOIIErocsi BOKPYI HEMOABM)KHOH  OCH.
Kunernyeckast sHeprust pu MmIOCKOM JABMKEHUU.

17. CsoGomusie ocu. ['upockor. [Ipeneccust rupockomna.

18. Mpunmun otHocutenbHOCTH [aymmnes. [IpeoOpazoBanue [ammnes. Kitaccuaeckas
TeopeMa CI0KEHHs ckopocTel. THBapHaHTHOCTh 3ak0HOB HpI0TOHA B MHEPLMAIBHBIX CUCTEMAX
oTcyera.

19. Ilocrynarsl Oinmureiina. [IpeobpazoBanust JlopeHna. OTHOCUTENBHOCTb TMOHSATHSA
OJTHOBpEMEHHOCTH. OTHOCHUTENBHOCTh [UIMH W MPOMEXKYTKOB BpeMeHH. MHTepBanm Mexay
COOBITUSIMH.

20. PensaTMBHCTCKHII 3aKOH TIpeoOpa3oOBaHHS CKOPOCTH. PeNsSTHBUCTCKHN HWMITYIIBC.
PenstuBucTckoe ypaBHEHHE OUHAMHUKU. PENSTUBUCTCKUE BBIPDAKEHUS I KUHETHUYECKOM U
MIOJIHOM dHEPrun. B3auMoCBsI3b MacChl ¥ SHEPTHH.

21. Tlonatue o HeuHepUMANbHBIX cucTeMax otcueta. Cunbl wuHepuuu. Ilpuniun



SKBUBAJECHTHOCTH DWHILITEHHA.

22. luddepenunanbHoe ypaBHEHHE CBOOOIHBIX T'apMOHUYECKHUX KoJeOaHMH M ero
peleHue.

23. TlpyxuHHBIH, QU3NUECKUN U MATEMATHUECKUN MasITHUKA. DHEPTUsl TAPMOHUYECKOTO
OCIIILISATOpA.

24. YpaBHEHHE 3aTyXaoIuX KoneOaHuid M ero pemeHue. llapamerpsl 3aTyXarommx
KOJICOaHUH.

25. YpaBHeHHE BBIHYKJIEHHBIX KoJeOaHHii U ero penieHue. SIBneHne pesonaHca.

26. CrnoxxeHre OJJMHAKOBO HAIIPABJIEHHBIX U B3aUMHO MEPHEHAUKYISPHBIX KOJICOaHHH.

27. Craructudeckuit u TEPMOJIMHAMUYECKUI METObI UCCJIEZIOBAHUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHbBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOIMHAMUYECKUX TUarpaMmMax COCTOSTHUSI.

28. UneanpHblii Ta3. JlaBneHue wuaeanbHOro rasza. BBIBOJ OCHOBHOTO ypaBHEHUS
MoJieKysipHO-KuHeTnueckoi reopun (MKT) uneansHoro rasa.

29. Cpenusis KUHETHYECKash DSHEPrus MOJIEKYNl UAEaNbHOrO ra3a. MoJeKylsapHo-
KHHETUYCCKOE TOJKOBAaHWE aOCONIOTHON Temmeparypbl. UUCIIO CTemeHeld CBOOOIBI MOJICKYJIbI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTHHU 110 CTEIEHSIM CBOOOBI MOJICKYIL.

30. OcHOBHOE ypaBHEHHE COCTOSHHS uieainbHOro rasa (ypaBHenue Kitaneipona-
MenneneeBa). M3omporecchl.

31. 3akon MakcBemna Uil pacrpeneeHus MOJIEKYN HJICTbHOTO ra3a Mo CKOPOCTSIM H
SHeprusiM. XapakTepHble CKOPOCTH ABMKEHUS MOJIEKY H1eaIbHOTO rasa.

32. DKcriepuMEHTAIbHOE MOATBEpKICHHE pactpenenenuss Makcsesuia: onbitel LITepHa
u Jlammepra.

33. CpemHee dYHCIO CTONKHOBSHHWH, CpeIHSsS JUIMHA CBOOOAHOTO TmpoOera U
3¢ (heKTUBHBIN AUaMETP MOJIEKYIL.

34. Ipunuun aeranpHOTO paBHOBecus. bapomerpuueckas (opmyna. 3akon boipimana
JUTSL pacrpeieNIeHUs] YaCTUIl BO BHEIIHEM MOTEHIIMAIBLHOM II0JIE.

35. Pabora mpm wu3MeHeHMHM O0O0BEMa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIHS
uacalbpHOro rasa. Ilepsoe Hauano TepMOAMHAMHKH, €70 MPUMEHEHHE K HM3ompoueccaM. Bropoe
Hayajio TepMOJUHAMUKHU.

36. AnuabarHblii nporecc, ypaBHeHue [lyaccona.

37. TerutoeMKOCTh WJACATHLHOTO Ta3a TWIPH H30Mpoleccax. YpaBHeHHWe Maiiepa.
Knaccuueckass MOJIEKYJIIPHO-KMHETUYECKAsh TEOPHS TEINIOEMKOCTH MJEaJIbHOIO Ta3a M ee
OTPaHUYEHHOCTb.

38. Kpyrosoii mpouecc (umkm). TermoBble nBurarenu u xononuiabHble MamuHbl. KITJ]
ujeaibHOM TerioBoil mamuHbl. [{ukn Kapho.

39. DHTpomnus HJeanbHOro ra3a npu oOpaTHMBIX M HEOOpaTUMBIX IMpoleccax. Teopema
Hepncra. Cratuctuueckoe TOJIKOBaHHE SHTPONUU. TepMoauHaMIKa HEOOPaTUMBIX IPOLIECCOB.

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHI[ UM Conep:xaHue KOMIeTeHIUI
OIIK-3 CrniocobeH pemaTh CTaHAAPTHBIE 331a9 PO(HECCHOHATBEHOM

JesITeIbHOCTH Ha OCHOBE MH(OpMaIMoHHON 1 OUOIHOorpaduuecKoi
KYJBTYpHI C TIPUMEHEHUEM WH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH U C y4eTOM OCHOBHBIX TpeOOBaHUI MH(OPMAITMOHHON
0e30macHOCTH




Tunosble 3a1a4M M0 JUCHUILIMHE
1. JIBIrKeHHe MaTepUaNbHON TOUKH 3a1aH0 ypaBHeHueM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpeenuTh KOOPANHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTH V TOYKH paBHA HYIIIO.
Ortger: 80 m.
2. JIBm>keHHne MaTepuaIbHON TOYKH 3a/1aHO YpaBHEHHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c?. OnpenennuTh yCKOpPEHHe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOUKM PaBHA HYIIIO.
Otsert: -0,10 m/c?.
3. JluneliHast CKOPOCTh Vi TOYEK HA OKPY>KHOCTH BpAIIAOLIErocs TUCKa paBHa 3 M/cC.
Toukwu, pacrnonoxxennple Ha AR=10 cM Ommke K OCH, UMEIOT JIMHEHHYIO CKOPOCTH V=2 M/C.
Onpenenuts yriaoByro CKOpocTh BpalieHus aucka. Orser: 10 paa/c.

4, Jluck BpamaeTcss COrNacHo ypaBHeHHIO ¢ = A+Bt+Ct3, rme A =1pan, B=-2pan/c,
C = 0,5 pan/c®. HaiiT yrioBoe yckopeHHe B MOMEHT BpeMerH t = 2 ¢c. OTBeT: 6 pan/c.
5. JIuck BpalaeTcss CoriaacHo ypaBHeHHI0 ¢ = A+Bt+Ct3, rme A =1pax, B =12 pan/c,

C =-1pan/c’. B kakoif MOMEHT BpeMEHH YTJIOBas CKOPOCTh JMcKa Oyzer pasHa Hymo? OTBeT:
2c.

6. HaiiTu MOMEHT MHEpLIMHK NOJIOT0 IMIMHAPA MAacCOM 2 KI' U PailyCOM 5 CM OTHOCUTEIIBHO
ero ocu cummerpun. Otser: 0,005 kr-m?.

7. Haiitu mMomeHT mHepuuu mapa maccoil 5 kr u paauycom 10 cM OTHOCHUTEIBHO OCH,
npoxojdieii uepes ero ueHtp mMacc. Orser: 0,02 Kr-m?,

8. Haiitu moment unepuuu aucka maccou 0,5 kr m paaumycom 20 cM OTHOCHTEIBHO OCH
TEPIEHIUKYIIAPHOM K INIOCKOCTH JMCKa U poxosiei yepes ero nenrp. Oreer: 0,01 kr-m2.

9. Haiitu MOMEHT mHepuuMu cTep)kHsS Maccod 5 Kr M AJuHOM 1,2 M OTHOCHUTENBHO OCHU
TIEPIEHIUKYIIAPHON K CTEPHKHIO M IPOXOJALIEH uepes ero cepeanny. Orer: 0,6 Kr-m2.

10. HaiitTu MOMEHT HHEpIMH CIUIONIHOTO UWJIMHApPAa Maccod 2 KI' U PaguycoM 5 cM
OTHOCHUTEINILHO ero ocu cuMmmeTpun. Otser: 0,025 Kr-m?.

11. Haiitu MomeHT mHepuuu crepkHs maccod 1,5 Kr m JMHONM 1 M OTHOCHUTENBHO OCHU
TIEPIIEHIUKYIIAPHON K CTEPIKHIO M MIPOXOALIEit uepes ero konen. Orer: 0,5 Kr-m2,

12. BepeBka paspbiBaeTCsl NMpHU TOJBEIIMBAHMM K Hed Tema maccoi 36 kr. Temo kakoi
HaHGONbIIEH MacChl MOYKHO MOJHMMATH Ha 3TOH BepeBke ¢ yckopenueM 2 M/c>? OTseT: 30 Kr.
13. Teno cockanb3bIBaeT MO INIAJKON MOBEPXHOCTH, cocTaBisomel yron 30° ¢ TOpU30HTOM.
Haiitn yckopenue tena. OTBer: 5 M/c?,

14. C xaxkoii MUHMMAaJIbHOM TOPU30HTAIBHON CHIION HY)KHO MPUKUMATh TEJIO MAacCOil 2 KT K
BEPTUKAJIBHON cTeHe, yToObl OoHO He ymano? KoadduiueHT TpeHus Mexay MOBEPXHOCThIO
cteHsl U TesioM paseH 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HailTu cuity conpoTHBIIEHHS BO31yXa,
cunras ee nocrosauoi. Oteer: 0,25 H.
16. MaxoBuk B BHJe LWIMHApAa Maccod 5 kr u paguycom 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpalleHust JOCTUT 4acToThl 10 006/c. HaliTh MOMEHT cuil, AEHCTBYIONIUX HA
maxoBuk. Otet: 1,57 H-m.

17. Tonkuil ogHOpOHBIN cTepkeHb JuMHON 50 cM u maccoit 400 T Bpamaercs ¢ yrioBbIM
yckopeHueM 3 pan/c? okolno ocH, HpoXoismeil MepHeHIUKYNSAPHO CTEPKHIO Yepe3 €ro
cepenuny. Onpenenuts Bpamaromuii MomeHT. OtBet: 25 MH-m.

18. [Tyns netut co ckopocteio 800 M/c, Bpalasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. TlpuHMMas TyIO 3a IIMHIPHK JAAMETPOM 8 MM, ONPEICTHTh KaKyiO JOJF0 KHHETHICCKOM
SHEPTHH TeJla COCTaBIISIeT KUHeTnuecKast sHeprus BpameHus. Oreer: 0,44 %.

19. [Ton neiicTBHEM MOCTOSIHHOM CHUJIBI BaroHETKa Mpuodpena ckopocTh 2 m/c. OnpenenuThb
paboty A cuibl, ecniu Macca Baronetku pasHa 400 kr. OTBet: 800 Ix.
20. Manenpkuii mapuk maccod 100 r aBuKeTCS B NOPHU3OHTAIBHOM IUIOCKOCTH HA HUTH

mmHoi 40 cm. Kakyro paboTy HYXKHO COBEPIINTH, YTOOBI YBETUYHUTH YTIOBYIO CKOPOCTH
mapuka ¢ 20 pan/c no 25 pan/c? Orer: 18 k.

21. OrnpenemTh JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOT0 IMIMHIIPA, CKATUBIIIErOCsT 0€3 CKOMBKEHUS C
HAKJIOHHOM IIIIOCKOCTH C BBICOTEI 1,6 M. OTBeT: 4 M/cC.



22. OmHOPOMHBIM IWIMHAP KATUTCS 0€3 TPOCKAIb3bIBAaHUS IO TOPU30HTAIBHOU
MOBEPXHOCTH CO CKOPOCTHhIO 2 M/c. Ha Kakyio BBICOTY OH CMOXKET MOJHATHCS MO HAKIOHHON
miockoctu? OtBet: 0,3 M.

23. Caapsig maccesl 50 Kr, JeTsmuil TOpu30HTAILHO cO ckopocThio 800 M/c, momamaer B
mwiatrgopMy c MecKOM U 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl HOcCe MOMaJaHus
cHapsiza, ecnu ee macca 16 1. OTBet: 2,5 m/c.

24, [To ropu30HTAIBHBIM pelibcaM CO CKOpOCThIo 20 KM/4 aBrkeTcs Tuardgopma maccel 200
kr. Ha Hee BepTHUKaIBbHO MagaeT KaMeHb Macchl 50 Kr W aBmkeTcs BMmecte ¢ ruiardgopmoit. C
KaKO#M CKOPOCTBIO MOcie 3Toro aBrkercs miargopma? OTer: 16 km/4.

25. [Tnatdopma B Buae nucka maccoil 4 Kr u paamycoM 12 cM Bpamiaercss 1Mo MHEPIHU
BOKPYI' BEpTUKaJIbHOW OcU. BO CKONBKO pa3 yMEHBIIMTCS 4acTOTa BpallleHUs, €ClId Ha Hee
MOJIOKUTH KOJIbIIO Maccoi 1 kr u paguycom 10 cm? OtBet: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AC0S(wt+@o), roe A=3 cMm,
a ® = 2 ¢, HaiiTu MakcUManbHYIO CKOPOCTh TOUYKH. OTBeT: 6 cM/c.

27. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AcC0S(wt+@o), roe A=5 cwm,
a ® = 2 ¢!, Haiftu makcumanbHOe yckopenue Touku. Otser: 20 em/c.

28. Haiitu mnepwon kosiebaHui (U3MYECKOTO MASATHHKA, MPEACTABISAIOMIEr0 CcoOoM

OJIHOPOJHBINA CTepkeHb JiauHOW 60 cM, BpallalIIUicis BOKPYI TOPH3OHTAJIbHOW OCH,
MPOXOJISIICH uepe3 oMH U3 ero KoHoB. OTBet: 1,26 c.

29. Haiitu mnepmox konebGaHwii  (QuU3MUECKOrO0 MasTHHKA, MPEACTABISIONIETO COOOM
OJTHOPOAHBIN JUCK paanycoM 30 cM, Bpalaroluiics BOKPYTI TOPU30HTAIBHON OCH, IPOXOASILEN
yepe3 Kpaii aucka. Orer: 1,33 c.

30. bannon BMecTUMOCTBIO 20 J1 COIEPKUT yriaeKucaslii ra3 maccoit 500 r moa gaBiaeHUEM
1,3 MIla. Onpenenuts Temnepatypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHMMAaeT UealbHbIN a3, coaepxammii | KMosb BelecTBa Npy JAaBICHUH
1 MIla u Temneparype 400 K? Otser: 3,3 m3.

32. bamnon BmectumocThio 12 71 comepkuT yriekucibiid ra3. [laBinenue raza pasuo 1 Mlla,
temriepatypa 300 K. Onpenenuts maccy raza B 6amuione. OrBer: 212 1.

33. B 6amione BMecTUMOCTBIO 25 11 HaxomuTcs Bogopon mpu temmeparype 290 K. Ilocie

TOr0 KaK 4YacThb BOJOpOJA HM3pacxoj0BajlM, JaBieHHe B OaioHe noHuswiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxol0BaHHOTrO Bojgopoaa. Orser: 8,3 r.

34. B OGamnone comepxxutcs ra3 npu temmeparype 100 °C. o kakoi temmeparypsl (B °C)
HY>KHO HarpeTh ra3, 4ToObl €ro JIaBjleHue yBeIUYmiIoch B ABa pa3a? Orser: 473 °C.

35. Kakoe konuuecTBO TemnoTsl norpedyercs, uToObl HarpeTb 1 Monb a3ora Ha 300 K mpu
nmocTossHHOM 00beme? OTBeT: 6,23 K/[:K.

36. Ha CcKONBKO W3MEHWIACh BHYTPEHHSS OHEPIUs BOASHOTO Tapa, €CIW TMpPH €ro
n300apUUECKOM C)KAaTHH BHEIIHNE CUIIbI COBEpLIMIN paboTy paBHyto 10 k/[x? OTBeT: 30 K/[X.
37.  Ilpum xaKoM JaBJIEHUH MPOUCXOANIIO N300apHOE pacuIMpeHHe a30Ta, €ClIM Ha YBEINICHUE
ero oobema Ha 12 11 Obl10 3aTpayeHo KoaudecTBo TermnoTel paBHoe 21 k/x? Orer: 500 kIla.
38.  Kakoe KOJTMYECTBO TEIUIOTHI OBUIO 3aTPAavyeHO HA HArpeB TeJHs MPU MMOCTOSTHHOM 00beMe
V=20 11, ecnu ero nasienue Bo3pocio Ha 400 kI1a? OrBer: 12 k/Ix.

39. Kakoe xonmndecTBO TerioTel moTpedyeTcs, 4ToObl HarpeTh 8§ Mousb Bojgopoaa Ha 100 K
IIpU NIOCTOSIHHOM JaBineHun? Orser: 23,3 k.

40. IIpn m3oxopHOM HarpeBe 1 Mo remus TeMmmeparypa yBennuumBaeTca B 3 pasa. Haitu
npuparienue suTpormn. OrBet: 13,7 JIax/K.



4.2. Ilpome:xkyTouHasi arrecranusi B gpopme 3x3amena (3 cemectp)

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl
KOMIIeTeHIIUH Coaepxanue KoMIeTeH UM
OIIK-1 CriocobeH IpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIC 3HAHUS,

MCTOABI MATEMATUYCCKOI'O aHaJIn3a U MOACIIMPOBAHUA, TCOPECTUICCKOI'O U
OKCIICPUMCHTAJIBHOI'O UCCJIICJOBAHUS B HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH

Tunosble TeopeTHYeCKHe BONPOCHI K IK3aMeHY 110 JMCHHUILIMHE

1. DOnexrpuueckuil 3aps U €ro cBoicTBa. 3aKOH coXpaHEeHUs 3apsaa. BzauMoneincTeue
3apsiaoB. 3akoH KyioHa.

2. DIEeKTPOCTaTUYECKOE TI0J€, BEKTOp HANpPSKCHHOCTH. [IpHMHIHMI CyNepro3uiuu
UIEKTPUUYECKUX MOJIEH U ero IpUMEHEHHUE sl pacyeTa IoJisl, CO3JaHHOIO CUCTEMOI 3apsI0B.

3. Tlorox BekTOpa HANpPSDKEHHOCTH 3JeKTpuueckoro mois. Teopema [aycca s
JIEKTPUUYECKOTO I10JIS1 B BaKyyMe.

4. Teopema 0 HUPKYJISALUU BEKTOPA HAIPSKEHHOCTH eKTpudecKkoro nois. [lorennuan
HO0JIs1 TOYEYHOTO 3apsa.

5. [IloreHnumanbHOCTH 3MEKTpUYecKOro mojis. Pabora mo mepeMenieHuro 3apsjua B
3NIeKTpUUecKoM moje. [loTeHuanbHas SHeprusi B3auMOJEHCTBUS SJEKTPUUECKUX 3apsIOB.

6. Cas3p MEXKAY NOTCHIMAIOM U HANPSHKEHHOCTBIO.

7. Ilpumenenue Teopembl [aycca Juist pacdyera >IEKTPUYECKHX IOJEH, CO3AaHHBIX
TOYEYHBIM 3apsAJ0M, PaBHOMEPHO 3apsDKEHHBIMM IJIOCKOCTBIO, C(Eepoi, HUTHIO, LIUIUHAPOM,
1apOM.

8. BrluncieHne moTeHnuaNa Mo HAMPsHKEHHOCTH SIEKTPHYECKOTO TTOJIS.

9. DnexkTpuyeckMii MOMEHT Aumnois. ToueuHbld JUMONb. JNEKTPUYECKOe IoJje
TOYEYHOTO JUIONS U €r0 pacyeT Ha OCHOBE MPHHILMIIA CYNEPHO3ULHNU. DINEKTPUUYECKOE M0JI€ Ha
OCH JTUIIOJIS ¥ B HAIIPABJIEHNUH, IEPIIEHANKYIISIPHOM K OCH JIUIIOJI.

10. DnekTpuvecKuil IUTIONL B OJHOPOTHOM W HEOTHOPOIHOM 3JICKTPHUYSCKOM IIOJIE.
[ToreHunanbHas SHEPTUs JUIO.

11. JludpnexkTpuky,  mOdspu3anus — AUSIEKTPUKOB.  BekTop  MmonspM30BaHHOCTH.
ONEKTpUUYECKOE II0JI€ BHYTPH JUAJIEKTPUKOB. JlWasleKTpudeckass BOCIPUUMYHMBOCTH U
IPOHUIIAEMOCTb.

12. CBobGonHble U CBsi3aHHBIE 3apsabl. Bektop  anekTpuueckoro cmemieHus. Teopema
["aycca nist SIeKTPUUECKOTO MO B JUDJIEKTPUKE.

13. VYcnoBus Uil BEKTOpa HANpsOKEHHOCTH JJIEKTPUYECKOTO TMOJIi W BEKTopa
ANIEKTPUYECKOTO CMELIEHHUS Ha TPAHULIE ABYX JUAIEKTPUKOB.

14. CerHeroaneKkTpuKH, UX CBOWCTBA. [IM3IEeKTpHUUECKUN THCTEpE3HC.

15. Pacmpenenenue 3apsiia B MPOBOJHUKE.  DIEKTPOCTATHYECKAs  WHIYKIIHSL.
OneKTpuueckas EMKOCTh YEAUHEHHOTO ITPOBOIHUKA, 2-X IIPOBOAHMKOB.

16. KonpmeHcatopbl, BUABI KOHACHCATOPOB. ODHEPTUs 3apsDKEHHOTO IPOBOIHUKA,
KOHJIeHCaTopa. DHEprus dJeKTpudeckoro nois. O0beMHas INIOTHOCTh SHEPTUH.

17. Knaccuueckue onbIThl IO OOHAPYKEHHUIO M OOBSICHEHUIO MEXaHN3Ma BO3HUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHUS OJJIEKTPUYECKOTO TOKA. XapaKTEpUCTHKU
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U TUIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTH.

18. DnexTponBmxymias cuia. 3akoH OMa U CONPOTUBIIEHUE MPOBOAHUKOB. 3akoH OMa B
uHTEeTrpasbHOl 1 TuddepernnansHoi Gopmax. 3akoH Oma JjIsi HEOAHOPOJHOTO Y4acTKa LEMH.

19. PasperBnenHsble anekTpuueckue nenu. [Ipasuna Kupxroda.

20. MomHocTs TOKa. 3akoH JIkoyns-JleHla B WHTerpadbHOW W AuddepeHnaIbHONR
dopmax.

21. KsasucramuoHapHeie TOKH. [Iporiecchl ycTaHOBICHHS TOKa IMPH 3apsiie, paspsie
KOH/JIEHCaTopa.



22. BexTop MarHMTHOM MHAYKIIMK. MarHUTHOE T0JIe PABHOMEPHO JABHKYIIETOCS 3apsia.
3akoH buo-Casapa-Jlannaca.

23. Ilpumenenue 3akoHa buo-Caapa-Jlamiaca Juist pacdyera MarHUTHOTO MHOJISI IPSIMOIO
IIPOBOJIHUKA C TOKOM, KPYTOBOT'O IIPOBOAHHKA C TOKOM.

24. JleficTBME€ MarHUTHOTO Ha ABWKyuiics 3apsia. Cuita Jlopenna. Dddexr Xoma.

25. B3aumopeicTBHE TPOBOJHUKOB C TOKOM. 3aKOH AMIIepa.

26. Teopema O HMPKYJIALMN BEKTOPAa UHAYKIIMM MarHUTHOT'O 110JIs1. 3aKOH IOJIHOTO TOKA.

27. TlpuMmeHeHHe 3aKOHA IOJHOTO TOKa JUIs pacuéTa MarHMTHOTO TMOJS COJCHOMJA,
TOPOMJAJIBHON KaTyIIKH.

28. Tlotox BekTOpa MarHUTHOW WHAYKIUH. Teopema ['aycca s BEeKTOpa WHAYKIUH
MarHuTHOTO noJist. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOAHOPOJHOM MarHUTHOM IOJIE.

29. Hamarnmuennocts. Toku HaMarHn4uBaHus. BEKTOp HANpPSHKEHHOCTH MarHUTHOTO
nosist. Teopema 0 UPKYISALMK BEKTOPA HANPSHYKEHHOCTH MarHUTHOTO MOJIS.

30. PaGora no nepemMenieHnIo MPOBOJHUKA U KOHTYpa C TOKOM B MATHUTHOM IIOJI€.

31. M3meHeHne cuibl TOKAa MpH pa3MbIKaHMM/3aMbIKAaHUM II€NH, COJep Kallei
UHAYKTUBHOCTD.

32. YcnoBus AJi BEKTOPOB MHAYKLUHU U HANPSDKEHHOCTH MarHUTHOI'O IOJISl HA FPaHULle
JIBYX MarHeTHKOB.

33. /ua-, mapa-, peppo MarHeTUKU: OCHOBHBIE XapaKTEPUCTHKH.

34. SBnenue JIEKTPOMArHUTHOMN MHIYKIHAN. OnbIThI QDapanes. 3aKoH
IEKTPOMAarHUTHOM MHAyKuMH. [IpaBuno JleHna. DnexTpoaBrkyiias cuina MHAYKUUU. [TomHeii
MarHuTHeIi NoToK. Toku Dyxko.

35. SBnenune camomHaykuuu. MuaykruBHocTh. OJIC camounaykuuu. MHIyKTUBHOCTB
COJICHOM1A.

36. B3aumuas wuHaykuus. B3auMHas HHIYKTHBHOCTb. ODHEpPrUs KOHTypa C TOKOM.
IInoTHOCTH dHEprUM.

37. JluBepreHuuss W poTOp BEKTOpa MHIYKIMM MarHuTHoro mois. Buxpesoe
AIIEKTPUYECKOE M0JIE, TOK CMEIIEHUs. DIEKTPOMarHUTHOE TOJI€.

38. VYpaBHeHue MakcBemia JUIsl DJIEKTPOMAarHUTHOTO TIOJIi B HMHTETPAlIbHOM U
muddepeHranbHON popmax.

39. [ludpdepennuanbHoe ypaBHEHHE HJIEKTPOMArHUTHBIX KoJeOaHWH, ero peuieHue.
Busl konebaHuii 1 X XapaKTEPUCTUKH.

40. VYpaBHeHUE BBIHY)XJICHHbIX KojieObaHuil. Pe3onanc TokoB u HanpspkeHuil. [Tonstue o
MEPEMEHHOM TOKE.

41. PacmpocTpaHeHue BOJH B ymnpyroi cpeze. IIpoposibHble M MONEpeuHbIE BOJHBI.
VYpaBHeHME TIIOCKOW W cdepuuecKoil rapMOHWYecKuX BoyiH. Da3zoBas ckopocTh. BosiHOBOE
ypaBHeHHe. DHeprus BoaHsbl. [IpuHumn cynepnosunuu BoiH. CTosune BOIHBI.

42. BonHOBOE ypaBHEHHE [UIS JJIEKTPOMArHUTHOW BOJNHBL. (OCHOBHBIE CBOWMCTBA
JNIEKTPOMAarHUTHBIX ~ BOJH. OHEPrus JJIEKTPOMAarHUTHBIX BoiAH. Bekrtop IloliHTHHTA.
VHTEHCHBHOCTH BOJIH.

43. BpemMeHHass ¥ TPOCTPAHCTBEHHAss KOrepeHTHOCTH. CTemneHb KOI€peHTHOCTH.
UnTepdepennus apyx BonH. MaTepdepenuums ceera. lluprna natepepeHIMOHHOI MONOCHI.

44. CnocoObl HabOmroneHuss uHTepdepeHunu cBeta. JIByxiydeBas HHTepdepeHIus.
WUntepdepeniuss B TOHKUX IIeHKaxX. [lomockl paBHOro HakJIiOHA M PaBHOM  TONIIUHBL
Wutepdepomerpsl.

45. udpakuus cera. [Ilpunnun [olirenca-®Openens.

46. Meton 30H ®penens. Hudpakius @DpeHenst Ha KpPyIIoM OTBEPCTUU. 3OHHAs
IUTACTUHKA.

47. Mudpaxkuus @payHrodepa Ha eI ¥ MHOTUX HIesaX. JuppakioHHas penerka.

48. Jlnppakums Ha TpocTpaHCTBeHHOW pemetke. Dopmyna Bymnbda-bparros.
Paspemaromnias cnocoOHOCTb ONTUYECKUX TPUOOPOB.

49. EcTecTBeHHBIH W TIOJSAPH30BAaHHBIN cBeT. 3akoH Mairoca. CTelneHb MONsIpru3aiuy



CBETa.

50. TMonspuzanus npu OTpaKEHUHU U MpesoMiieHnu. 3akoH bprocrepa.

51. TennoBoe H3JIyueHHME M €ro XapaKTEPUCTHKH. 3aKOHBI TEIJIOBOTO HW3IYUYEHHUS.
I'mnoresa [1nanka. @OTOHBI.

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMINeTeHI U
OIIK-3 CriocobeH pemrats CTaHAApTHEIE 3a/1a41 PO eCCHOHATBLHON

NesATEeILHOCTH Ha OCHOBE MH(OPMAITMOHHOW 1 OMOIHorpaduIecKoin
KYJbTYPBI C IPUMEHEHUEM HH(DOPMAIIMOHHO-KOMMYHHUKAITUOHHBIX
TEXHOJIOTUH U C Y4eTOM OCHOBHBIX TpeOOBaHUI HH(DOPMAITIOHHON
0e30macHOCTH

Tunosble 3a1a4M M0 JUCHUIIMHE
1. Haiitu paccrosiHre MeXAy ABYMsI TOUEUHBIMU AIEKTPUUECKUMU 3apsilaMu, €CIIM U3BECTHO,
YTO MPU YMEHBIIEHUU 3TOT0 paccTosiHUS Ha 50 cM cuiia B3auMOJIEHCTBUS YBEIMYMUBACTCS B 2
paza. OTBer: 1,7 m.
2. Ha merammnueckoil cdepe pagumycom 15 cm Haxomutcs 3apsan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTh £ 3IEKTPOCTaTUYECKOro mojs Ha pacctosHuu I = 10 cMm oT ueHtpa chepsi.
Ortger: 0.
3. Ha meramnmunueckoit chepe paguycom 15 cm Haxoautcs 3apsan Q = 2 uKn. Onpenenutsb
HaIPSKEHHOCTh £ 3JIEKTPOCTAaTHYECKOTro MoJisi Ha moBepxHOCTH cheprl. OTBeT: 800 B/M.
4. Ha wmerammueckoi chepe pamguycom 15 cm Haxomutes 3apsn Q = 2 uKi. Onpenenuthb
HaIpPSKEHHOCTh E AJIEKTPOCTATUYECKOTO IMOJs Ha paccTossHUU I = 20 ¢cM OT 1eHTpa chepsl.
OtBet: 450 B/m.
5. Merammyeckuii map pagumycom 5 cMm Hecet 3apan Q = 10 aKi. Onpenenuts moTeHman @
AIIEKTPOCTATUYECKOTO OISl Ha moBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIIEHTPHYECKHE METAITMUECKue 3apsoKkeHHble cdepsl pagmycamu R1 =6 cm u Rz = 10
CM HeCyT cooTBeTcTBeHHO 3apsaanl Q1 = 1 HKi u Q2 = -0,5 vKi1. Halitn HanpsbkeHHOCTH E TIOJIs
B TOUYKE, OTCTOSIIEH OT IeHTpa cdep Ha paccrosHUE 1 = 5 cM. OTBert: 0.
7. DJeKTpuyeckoe I0JIe CO3JaHO JABYMsI OECKOHEYHBIMU NapalieIbHbIMU IJIACTHUHAMH,
HECYIIMMH PAaBHOMEPHO paclpeeNeHHblii 1o muomaan 3apsn [ =1 sKin/m2. Onpenennts
HanpsbkeHHocTh E mons mexay minactunamu. OrBer: 0.
8. DnexkTpuyeckoe IoJie CO3[aHO JABYMS OECKOHEYHBIMH MapauIeibHBIMM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO pacHpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpspkeHHOCTh E nons BHe mactud. OTBer: 113 B/Mm.
9. TloTeHmuasn >TEKTPHUECKOTO MO, CO3AaBAEMOT0 CHCTEMOI 3apsA0B, UMeeT BUI ¢ = a(X?-
y), tme a=1B/M%. Haiiftu MOIy/ihb HATIPSKEHHOCTH DIEKTPHUECKOTO MONA B TOUKE C
koopaunHaTamu X = 1 m, y = 0,5 M. OtBet npusectu B cucteme CH U OKpyIJUTh ¢ TOYHOCTBIO 10
nByx nugp nocne 3ansroil. [OTBer: 2,24 B/m.
10. /Ia Toueunsix 3apsna +7,5 HKn u —14,7 uKn pacnonoskensl Ha paccTosHuM 5 cMm. Haiitu
HaANPsSHKEHHOCTD JIEKTPUYECKOIO TOJISA B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
1 4 cM oT Broporo 3apsaa. Orser: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh DJIEKTPHUUECKOrO TMOJs B TOYKE, PACIOJIOKEHHON BAOJb
npsamoit, coenunstomeit 3apanel +10 HKn u +8 HKn u naxonsueiics Ha paccrogauu 12 cm ot
nepBoro u 8 cM OT BTOpOro 3apsiaa. Paccrosuue mexay 3apsaaamu 20 cm. Orset: 5000 B/m.



12. B BepmunHax KBajapaTa cO CTOPOHOHM 5 cM HaXOAATCS OJUHAKOBBIE TOJIOKUTEIbHbBIE 3apPsi/Ibl
2 uKn. OnpenenuTs HaPSHKEHHOCTD AIEKTPHUECKOTo MOJIs B IeHTpe KBaapaTa. Oreer: 0.

13. Paccrosnuue | mexxay 3apsgamu Q=+2 uKi gumosns paBao 10 cM. Haiitu moteHIuan ¢ mos
CO3JIaHHOT'O JMIIONIEM B TOUKE, yAaJlleHHOH Ha =10 cM Kak OT NepBOTo, TaK ¥ OT BTOPOTO 3apsija.
Ortgert: 0.

14. lunons ¢ 3IEKTpUYECKMM MOMEHTOM p =75 nKim'mM cBOOOJHO ycTaHaBIUBaeTcs B
OJIHOPOJHOM DJJIGKTPUYECKOM TToJie HampsbkeHHocThio E = 80 kB/M. Bpramcnuts paborty A,
HEOOXOAMMYIO JJISI TOTO, YTOOBI IOBEPHYTH AUIMOJB Ha yroua a = 90°. OrBeT: 6 MK/[:kK.

15. Ompenenutb, HpU KaKOW HANPSHKEHHOCTH E CpeqHero MaKpOCKOMHYECKOro TMojs B
JMIEKTPHKE (6=3) MONIAPU30BAHHOCTD P JNOCTHTHET 3HaueHus, paBHoro 200 MxKi/m?. OTBert:
11,3 MB/m.

16. Haiitu paanyc BHemHeH o0kmaaku R2 Bo3aymHoro chepruyeckoro KOHAeHcaTopa EMKOCThIO
C =4 n¢, ecnu paguyc BHyTpeHHEH 00knanaku Ry = 2 cm. OTBeT: 4,5 cM.

17. Haiitu pagmyc Ri1 BHyTpeHHell o0Oknanku c(hepruueckoro KOHAEHCATOpAa EMKOCTBHIO
C = 3,3 n, ecnu paauyc BHenHed R = 3 ¢m, ausnekTpuk — napadud (¢ = 2)? Oret: 1 cMm.

18. OmpenenuTh 3IEKTPOEMKOCTh UWIMHIPUYECKOTO BO3AYIIHOTO KOHJAEHCATopa AJIUHON
| =10 cm, ¢ pamuycamu o6kimanok Rt =1 cm u R2 = 2 cm. OtBer: 8 n®.

19. Tpu onMHAKOBBIX KOHJIECHCATOpPAa COEIMHEHBI IMOCTeNOBaTeIbHO. EMKOCTH Takoil OaTapew
C =100 n¢. OmpenenuTh €MKOCTh OaTaper KOHJIEHCATOPOB, IMOCIE TOTO, KaK OJMH W3 HUX
3anonaHwin napadunom (e = 2). OrBer: 120 nd.

20. ITnockuit Bo3mymHBIA KOHAEHcATop AnnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimanoB U =300 B. Ilocie oTkiIOYeHHS OT HMCTOYHMKA TOKAa PACCTOSHUE MEXKIY
o0KJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpeaenuts paboTy A BHEIIHUX CHII MO
paszaBmxeHuto ooknanok. Oreer: 0,2 m/I:xk.

21. Cwuna TOKa B MPOBOJHUKE M3MEHSETCSI CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitu 3apsa Q, mpoTekaromuii yepe3 IONEpeyHOe CeuyeHUuEe MPOBOAHMKA 3a Bpems 7=1c.
OtBet: 0,25 Ki1.

22. AxkymynsTop ¢ BHyTpeHHHM conpotuBieHreM 0,080M mpu Toke 4A oTAaeT BO BHEUTHIOIO
nenb 8BT. Kakyo MOIIHOCTE OTAACT OH BO BHEUTHIOO 1enb Tpu Toke 6A? OTBet: 11 BT.

23. K ucrouynuky Toka ¢ 9JIC [1=1,5 B npucoeannmnu katyuky ¢ conporusieHuemM R=0,1 Om.
AmnepMmeTp mokasai cuily Toka, paBHyto 11=0,5 A. Korma x MCTOYHMKY TOKa HPUCOEIUHUIM
MIOCJIEIOBATENBHO €llle OJMH UCTOYHUK TOKa ¢ Takoil sxe DJ[C, To cuia Toka | B TOM e KaTyIke
okazanach paBHoM 0,4 A. OnpenenuTs BHYTPEHHEE CONPOTHBIICHHUE NEPBOTO UCTOYHHMKA TOKA.
Otger: 2,9 Om.

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

25. IInoTHOCTH TOKa B MEIHOM NPOBOJHMKE paBHa 2 A/mMm“. Hailtu HanmpsikeHHOCTh
IIEKTPUYECKOTO TOJs B NPOBOAHMKE. YJIenbHOEe comnpotuBieHue meau 17 HOmm. OtBer:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO UTMHHOMY TIPOBOAHMKY TedeTr Tok 50 A. Ompenenutsb
MarHUTHYI0 MHAYKLHIO B TOYKE, YJAJI€HHOM Ha paccTosiHue 5 cM oT npoBojHuka. OTBer:
200 mxTa.

27. YeMmy paBeH paJlyC TOHKOTO KOJIbI[A, IO KOTOpOMY TedeT Tok 30 A, eciy HampsHKeHHOCTh
MarHMTHOTO TOJIS B IIEHTpe KoJibla paBHa 2 A/mM? OTBet: 7,5 M.

28. Kakoii Tok TedeT 1o npsMoMy OECKOHEYHO JUTMHHOMY MTPOBOIHUKY, €CIIM Ha paccTtostHud 10
CM OT Hero MarHuTHas uHaykuus pasHa 20 MxTn? OtBer: 10A.
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29. Kaxkoii Tok uaeT mo ToHKOMy KoJblly paguyca 10 cM, eciii HHIYKIHS MarHUTHOTO MOJIS B
neHTpe Konbla paBHa 100 mxTn? OTser: 16 A.

30. /IBa ANMHHBIX MapajuIeJbHBIX IPOBOJAA HAXOAATCA HA PACCTOSHUU I =5CM OIUH OT
npyroro. ITo mpoBoiamM TEKyT B MPOTUBOIIOJIOKHBIX HApPaBICHUAX oJuHaKkoBble Toku | =10 A
Kaxablid. HaliTn HanpsokeHHOCTs H MarHMTHOTO mosist B TOYKE, HAaXOJAIIEHCs HAa pacCTOSHUU
r1 =2 cm ot ogHOrO U 2 = 3 ¢M OT Apyroro nposoaa. Oreer: 132 A/m.

31. OnpenenuTh UHIYKIUKO MarHUTHOTO IOJISI HA OCH JUIMHHOI'O COJIEHOMJIA, COAEPIKAILEro
n = 20 ButkoB/cM nipu cuie Toka | = 10 A. Otset: 0,025 Ta.

32.  CkoybKO BHTKOB Ha €IUHHILY JUIMHBI COACPKUT JUIMHHBIA COJICHOWJ IPU CHUJIE TOKa
| =0,5 A, eciu HaIPSHKEHHOCTH MOJIs Ha ock costenonaa H = 300 A/m. Oteer: 600 M.

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TOJS Ha OCH JUIMHHOTO COJIEHOUZA,
coaepxariero N = 10 Butkos/cm nipu cuite Toka | = 1 A. OrBet: 1000 A/m.

34.  BplUMCIUTh LUPKYJSILIMIO BEKTOpa HAIPSKEHHOCTH BJOJb KOHTYPA, OXBAaThIBAIOILEIO

toku 11=10A, [>=15A, Tekymme B OJHOM HampaBieHUH, M ToK [3=20A, Tekymuii B
IPOTHBOIOJIOXKHOM HarnpasieHH. OTBeT: 5 A.

35. IIpsimoit mpoBoJi, O KOTOpoMy TeueT TOK 1=1 KA, pacroyiokeH B 0JHOPOJHOM MarHUTHOM
1ojie MEepHeHIUKYIApHO JuHUAM UHAyKuu. C kakoil cuioit F neiicTByer mosie Ha OTpe30K
npoBoa juuHol 1=1 M ecnu MmaruuTHas uHayKuus B pasHa 1 Tn? Orser: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TeueT Tok 1=100 A, pacmoioxeH B OIHOPOAHOM
MarHuTHOM 1oJje noA yriaoM 60° k aMHusAM MarHuTHoM uHaykiuu. C xakoil cuioi F neiictByer
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 MPOBOJIOKH, HAXOJUTCSI B MarHUTHOM moiie ¢ uaaykuued B=0,1 Tn. Ilnockocts pamku
napajulejbHa JUHUAM MHAYKIUU. HallTh MexaHn4yeckuii MOMEHT M, NEUCTBYIOIMI HA PaMKYy,
Korja mo BUTKy TeueT Tok |I=1 MA. OTBeT: 12 MmxH/Mm.

38. HampsokenHoctp H wMarHuTHOTO mTONS B IIEHTpEe KpyroBoi BuTKa paBHa 200 A/M.
MarHuTHBI MOMEHT p,, BUTKa paBeH 1 A Mm% Berancnuts paguyc R Butka. OTBeT: 9,27 cm.

39. Brerumcauts paguyc R 1yri OKpy»KHOCTH, KOTOPYIO ONKCBHIBAET MPOTOH B MAarHUTHOM TIOJIE C
unaykuei B = 15 mTn, eciu ckopocts L poToHa paBHa 2 Mwm/c. OtBeTt: 1,38 m.

40. JIByKpaTHO HWOHM3HMPOBAaHHBIH aToM Tenus (@-9acTHIla) JBWXKETCS B  OJHOPOIHOM
MarHuTHOM noJje HanpsbkeHHOocThio H = 100 kA/M no okpyxHocTH paguycoMm R = 10 cm. Haittu
cKopocTh U a-uactuilsl. OrBet: 0,61 MMm/c.

41. Ha »nekTpoH, IBMXKYIIMHCS B OJAHOPOJHOM MAarHMTHOM moje uHaykuued B =2 Tin co
ckopocThio v =107 m/c neiictByer cuna F=1,6 nH. Haiitu yrom Mexay HampaBleHUSIMH
CKOPOCTH M MarHUTHOM uHAyKuuu. OrBer: 30°.

42. 1lenb COCTOUT U3 MOCIENOBATEIbHO COEAMHEHHBIX compoTuBieHHs R =1 Owm, karymku
uHAYKTUBHOCTH L = 1 I'H, ncTounuka Toka u kimoya. Kirtou 3amknyT. Uepes kakoe BpeMs mocie
pa3MbIKaHMS KJIF04Ya CUjla TOKA B IIeNW yMeHbIInTeA B 2 pa3a? Orser: 0,693 c.

43. llemb CcOCTOMT W3 TIOCJIENOBATEIBHO COCTUHEHHBIX  CONPOTHBICHHS, KATYIIKH
WHIYKTUBHOCTH, HICTOYHUKA TOKa U Kiroda. Kirou 3amMknyT. Uepes t = 0,5 ¢ nmocne pa3mplkaHus
KJI0Ya cuja TOKa B LEMuM yMeHbumiack 3 pasza. Omnpenenuth compoTuBieHue R, ecnu
uHIyKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BpIYUCIUTH DHEPrHUI0 MArHUTHOTO TMOJs cojeHowmaa, conepxkamero N = 1000 BuTkoB
npoBojAa, npu cuie Toka | =1 A, ecnu MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHue
@ =0,1 mB6. OTBet: 0,05 k.



45. HaliTi MHAYKTUBHOCTH MPOBOJAIIETO KOHTYpa, €CIM MAarHUTHBIM TOTOK dYepe3 HEro
yBenuuuBaetrcs Ha 0,02 BO B pesynbraTe m3MeHeHUs Toka B KoHType ¢ 4 A 1o 8 A. OTBeTt:
5 mI'H.

46. Ha myTtu CBETOBOH BOJHBI, WAYIIEH B BO3AyXE, MOCTABHIM CTEKJISHHYIO IUIACTHHKY
(mokazarenp TpejoMIieHUs cTekiaa paBeH 1,5) tommmHoi 1 mm. Ha ckoiibkO W3MEHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJHA NAJaeT Ha IUIACTUHKY HOpMaibHO. OTBeT: 0,5 MM.

47. Haiitu Bce mnmmubl BomH Buammoro cera (ot 0,76 mo 0,38 MxMm), KOTOpbIe OymyT
MaKCHUMaJIbHO YCHJICHBI NPH ONTHYECKOH Pa3sHOCTH X0/Aa MHTEp(epHpyrOmMX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.

48. Paccrosinue d mexay aByms miensimu B onbite FOHra paBHo 1MmM, paccrosinue | ot menei
10 3kpana 3 M. OnpenenuTs JIMHY BOJTHBI A, UCITYCKa€MON MCTOYHUKOM MOHOXPOMATHYECKOTO
CBeTa, eciu muprHa b uHTepPepeHIIMOHHBIX T0JI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
49. Ha mpuibnyto mienky (N = 1,3), Haxonsmlyrocs B BO3AyXe, MaJaeT HOPMAJIbHO MY4YOK
Jydeit 6enoro cera. IIpu Kakoit HaMMEHbIIEH TONIMHE O MIEHKH OTPa)KEHHBIN CBET C UTMHON
BosiHBI A = 0,55 MKM oOKakeTcsi MaKCHUMalbHO YCWUJICHHBIM B pe3yjbTare HHTepdepeHuuun?
OtBert: 0,1 MKM.

50. Paccrosinue Arz,1 Mexy BTOPHIM U NIEPBBIM TEMHBIM KOJbllaMu HbIOTOHA B OTpaskeHHOM
cBere paBHO | mMM. Ompenenuth paccTossHUE Arip9 MEXAY JECATHIM M JEBATHIM KOJIBIIAMHU.
Oteer: 0,39 MM.

ol. Ha mens mupunoit ¢=0,05 MM mamaer HOpMaJIbHO MOHOXpomartuueckuii cer (A=0,6
MKM). Onpeenuts (B rpagycax) yroi @ Mexay IepBOHAaYaJbHBIM HAIPaBICHUEM I1y4Ka CBETa U
HAIPaBJIEHUEM Ha YETBEPTYIO TEMHYIO TU(pakIMOHHYIO0 nojocy. Otser: 2,75°.

52. CKOJIPKO IITPUXOB HA KAXbI MUJUIUMETP COACPKUT IU(paKLIMOHHASA PELIETKA, €CIU
npu HaOJNIOJEHWH B MOHOXpOMaTHyeckoM cBere (A=0,0MKM) MakCUMyM IATOTO TOpSIKa
oTkJioHeH Ha yron =18°? Orser: 100.

53. Judpaxknuonnas pemierka cogepxkuT N =200 mrpuxoB Ha Imm. Ha pemerky manaer
HOpMaJIbHO MOHOXpoMaTHueckuit cseT (A = 0,6MkM). MakcuMyM Kakoro HauOOJIbIIEro NopsaKa
naet ota pemerka? OTBer: 8.

54. CKOJbKO IITPUXOB HA KAl MUJTUMETP COACPKUT MU(PaKIMOHHASA PELIETKa, €CIU
npu HaOMIOJeHUH B MOHOXpoMatudeckoMm cBere (A = 0,6 MKM) MakCHMyM TPEThEro MOpPSIKa
OTKJIOHEH Ha yroa ¢ = 21°? Orsert: 200.

55. [Ty4oK eCTeCTBEHHOTO CBETa, WAYIIUI B BOJE, OTPaKaeTCs OT IpaHu aamasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yrie mageHus o (B rpagycax) OTpaXCHHBIH CBET
TOJTHOCTEIO TToJIsApu3oBan? Oteert: 61,20,

56. VYron bprocrepa ogp, Npy NaJeHUN CBETA U3 BO3/lyXa HA KPUCTAJJI KAMEHHOM COJM paBEH
57°. Onpenenutsb CKOPOCTh CBETA B 3TOM Kpucraie. Orser: 194 Mm/c.
57. [IpenenbHbIi Yrojl o TOJHOIO OTPAXEHUs My4yKa CBETAa HAa TPAHMIE KUAKOCTH C

BO31yXOoM paBeH 43°. Ompenenuth yron bprocrepa ogp (B Tpagycax) Ans maaeHus yda H3
BO3/[yXa Ha MOBEPXHOCTh ITOM ®KUAKOCTU. OTBer: =55°45",

58. VYron Mexay IaBHBIMHM IJIOCKOCTSIMHU MOJIsIpU3aTOpa M aHanu3atopa cocrasiser 30°.
Onpenenuth W3MEHEHHE WHTEHCUBHOCTH MPOILIEIIEr0 4Yepe3 HUX CBETa, €CIU Yroll MEXIy
TJIABHBIMH TUIOCKOCTSIMH TTOJISIPU3aTOPa U aHaIU3aTopa u3MeHuscs 10 45°. Oreer: 1,5.

59. Crenenp nonsipusanuu P yactuuHo-monsipu3oBaHHoro ceera pasHa 0,5. B ckonbko pa3
OTJIMYAeTCs MaKCHUMallbHasi WHTEHCHUBHOCTh CBETa IIPOMYCKAaeMOro Yepe3 aHaiu3aTop, OT
MUHUMabHOU? OTBeT: 3.

60.  OmnpenemwTs TeMIieparypy, Py KOTOPOH SHepreTideckas CBETHMOCTh Ry abCcOMOTHO YepHOro
Tena pasra 10 kBT/a2. Otser: 648 K.



61. Ilotox »Heprum, W3IyYaeMbIii M3 CMOTPOBOTO OKOIIKA IUIABMJIBHOM Ieun, paBeH 34 Br.
OnpeienTh TEMITEpaTypy HEUH, eciTi TIIONIAb OKOIIKA cocTapnseT 6 cv?. Orser: 1000 K.

62.  Bo CKONBKO pa3 HaO YBEIMYUTH TEPMOJIMHAMUYECKYIO TeMIIeparypy aObCOMFOTHO YEpPHOTO Teda,
YTOOBI €70 SHEPreTUUECKas CBETUMOCTb B3pocia B 16 pa3. Otser: 2.

63. Ha xakyio IMHY BOJHBI MPUXOIUTCS MAKCHUMyM CHEKTPAJbHON IUIOTHOCTH 3HEPIeTHYECKOM
CBETHMOCTH aBCOMIOTHO YepHOTO Tena rpu Temieparype 0°C. Orser: 10,6 MKM.

64. OmnpenenuTs UIMHY BOJHBI CcBeTa, oOmywaromiero (oTtokaron ¢ paboTol BBIXOJA
A =2,15B, ecnmu MakcuManbHas KHHETUYECKasi SHEPTUsT (POTOIIEKTPOHOB Tmax = 1 3B. OTBeT:
400 um.

65. Ha moBepxHOCTH (oTOKaTOma MagaeT MoHoxpomarudeckuit cBeT (A = 310 am). YUtoOsl
MPEKPATUTh OMHUCCHIO JJIEKTPOHOB, HYXHO TPUJIOKUTH  3aJCPKUBAIONIYI0  Pa3HOCTh
noteHimanos U He menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OtBert: 2,3 3B.
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