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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUAIBl — 3TO COBOKYIHOCTh Y4YEOHO-METOJUYECKHX MAaTepUaAIOB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OIICHKM KadecTBa OCBOCHHS OOYYAIONIMMHUCS JAaHHOM JMCIHUIUIMHBI KaK 4YacTH 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 — O0OECHEYHUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMA,
3aKpEIICHHBIX 33 JTUCHUILITUHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTalus MpoBOIUTCS B (hopMe SK3aMEHa B IIEPBOM U BTOPOM CEMECTpax.

dopma mpoBelNeHUsT DSK3aMEHAa — YCTHBIM OTBET IO TEOPETHUECKUM BOIMPOCAM,
c(hopMyJIMPOBAaHHBIM C YYETOM COJIEPKaHMS y4eOHOW MUCHUIUIMHBI U PEIICHHE MPAKTUYECKUX
3ajad.

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTb KaX/10i KOMIETEHIMH (MM €€ 4acTh) B paMKax OCBOEHHS JaHHOM
JVICIATUTMHBI OIICHUBAETCS B TIPOIIECCE MPOBEICHHS SK3aMeHa B (popMe OaabHON OTMETKH:

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

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrPaMMHOI0 MaTepuaa, yCIEIHO BhINOIHIONINN IPeSyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBILINI OCHOBHYIO JIUTEPATYpy, PEKOMEHJIOBaHHYIO B nporpamme. Kak mpaBuio, oneHka
«XOpOILO» BBICTABIIAETCSA CTYACHTAM, MOKA3aBIIMM CHUCTEMATHUYECKUH XapakTep 3HAHUN I10
JUCIIUIUINHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHHI0 W OOHOBJIEHHIO B XOJI€
JanpHeimei yaue6Hoi paboTsl U MpohecCHOHATBHON AEATENbHOCTH;

«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 mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JOIIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE U IIPU BBINOJHEHHUHM 5K3aMEHALMOHHBIX
3aJjaHul, HO 00JIaAal0IKUM HEOOXOAUMBIMU 3HAHUSMU Ul UX YCTPAHEHHS O]l PYKOBOACTBOM
IpenoaaBaTes;

«HeynoB/1eTBOPUTEJIBHO» BBICTABISAETCS CTYJEHTY, OOHapyKHBIIEMY MpoOenbl B
3HAHUSX OCHOBHOIO Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JIOIMyCTHBIIEMY IPUHIUIHAIbHbIE
OIMOKM B BBIMOJIHEHUU MPEIyCMOTPEHHBIX Mporpammon 3amanuid. Kak mnpaBuiio, oreHka
«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 ClIydae, €CIM CTYIEHT He
BBITTOJIHWJI W/WIIM HE 3alUTUII J1a00opaTopHble pabOoThl, MPEAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U He BiaJeeT NpuoOpeTaeMbIMH B IpOLECcCEe MPAKTHUUYECKUX 3aHATUI HaBBIKAMU
peuieHns (PU3NYECKHX 33714 [0 TeMaM TEKYIETo CEMecTpa.



3 ITACIIOPT OHEHOYHbBIX MATEPHUAJIOB 11O JTUCIHUIIJIMHE

Ne KonTponupyemsbie pa3aesnbl 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 DK3aMeH
1.2 | Kunemaruka nocTymnaTeabHOro OIIK-1 OK3aMeH
U BpalllaTeJIbHOTO ABMXKEHHUS
1.3 | Jlunamuka mocTynaTeabHOro u OIIK-1 OK3aMeH
BpAIllaTeIbHOTO ABUKCHHUS
1.4 | 3akoHBI COXpaHECHHS OIIK-1 DK3aMeH
1.5 | OcHOBBI crienuanbHON TEOPUU OIIK-1 DK3aMeH
OTHOCHUTEIIbHOCTH
1.6 | Mexanudeckue KojeOaHus OIIK-1 DK3aMeH
2 OcHOBBI MOJIEKYJIAPHOM (PU3UKU U TEPMOIUHAMUKHU
2.1 | OcHOBBI MOJICKYJIIDHOU (PU3UKH OIIK-1 OK3ameH
2.2 | OCHOBBI TEPMOJIMHAMHUKH OIlK-1 DK3aMeH
3 DIEKTPUIECTBO
3.1 | DnekrpocraTtuka OIIK-1 DK3aMeH
3.2 | [IpOBOJTHUKY M TUAJIEKTPUKH B OIlK-1 DK3amMeH
ANEKTPUICCKOM I10JIC
3.3 | IlocTosHHBIH 3NEKTpUUECKUN OIIK-1 DK3aMeH
TOK
4 DIEeKTPOMarHeTu3mM
4.1 | MarnuTHOE 1I0JI€ B BAKyyMe OIIK-1 DK3aMeH
4.2 | MarauTHOE 1OJIe B BEIIECTBE OIlK-1 DK3aMeH
4.3 | DnekTpoMarHuTHas MHIYKIHUS OIIK-1 OK3aMeH
4.4 | DnekTpoMarHuTHbIE KoieOaHus OIIK-1 OK3aMeH
5 BosHbl 1 onTuka
5.1 | Boxnsl OIIK-1 DK3aMeH
5.2 | Onrtuka OIlK-1 DK3aMeH
5.3 | KBanToBas ontuka OIIK-1 DK3aMeH
4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHWSI U UHBIE MATEPHUAJIBI
4.1. IlpomeskyTouHas arrecranus B ¢popMme 3x3amena (1 cemectp)
Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETeHLIU U Coaepxanue KOMIETEHIH I
OIIK-1 CrniocoOeH npuMeHsTh (yHIaMEHTAIbHbBIE 3HAHUS, TOJTYYCHHBIE B 00JIaCTH

MaTeMaTHYeCKUX U (WUJIM) eCTECTBEHHBIX HAYK, U HCIIOJIb30BaTh UX B
npo¢eCCHOHATBHON IEeATETLHOCTH

OIIK-1.1. IlpumensieT pyHAaMEHTAIBHBIC 3HAHUS B 00JIACTH MAaTEMAaTUYECKUX HAYK B

npodeccrnoHaNBHOMN e TENbHOCTH




Tunosblie TeopeTHYecKHE BONPOCHI K IK3aMeHY 110 IUCHUILIHHE

1. MarepuansHas touka. Cucrema orcuera. Ilyte. Ilepememienue. CxopocTe u
YCKOPEHHUE MaTepHAIbHONW TOUKH, UX IPOECKIUU HA KOOPIUHATHBIE OCH.

2. Bpamenune marepuanbHOW TOYKHM BOKPYT HEMOABHKHOW OCH. YIIIOBas CKOPOCTh H
ymoBoe  yckopeHue. CBs3b MEXAY YIIOBBIMA U JIMHEWHBIMM  KHMHEMAaTWUYECKUMU
XapaKTePUCTUKAMH.

3. KpuBonuneiiHoe nBUXKEHHE MaTEpUaTbHOM TOUKH. TaHreHIMaIbHOE M HOPMAJIbHOE
YCKOpEHHUE.

4, TI'paHuIel NPUMEHUMOCTH HBIOTOHOBCKOW MexaHuku. IlepBbiii 3akoH HbioToHa.
Cuna, macca u ummyisc. Bropoil 3akon HbtoToHa kak ypaBHeHHME IBHXEHMs. Tperuil 3aKoH
HeroToHa.

5. 3akoH BcemHMpHOro taroreHus. Cuia TsKECTH U Bec Tena. Yrpyrue cuiibl. Cuiibl
TpPEHUS.

6. Pabora cuibl u MomHOCTE. KHETHYECKASI SHEPTHS TIOCTYIATEIIHLHOTO JIBUYKECHUSI.

7. KoucepBatuBHbIE U JHUCCHUNAaTHUBHBIE Cuibl. [loTeHnuanbHas »Heprus. Buabl
NOTeHIMaNbHOW dHepruu. [lonHas MmexaHudeckas SHEPrus.

8. BHyTpeHHHME M BHEIIHHE CWJIbl. 3aMKHYTas CHUCTEMa. 3aKOH COXPAaHEHMs IOJHOM
MexaHn4yecKoi 3Hepruu. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM IIPOCTPAHCTBA U BPEMEHHU.

9. 3akoH coxpaHEHHs UMIYJIbCA.

10. MOMEHT CHJITbI, MOMEHT UMITYJIbCa. 3aKOH COXPAaHEHHUS MOMEHTA UMITYJIbCA.

11. OcHOBHOI 3aKOH AMHAMUKH BPAIIATEIbHOTO JIBHKEHUSI.

12. MomeHT uHepiuy, ero cBoiictBa. Teopema IllTelinepa.

13. BrIBOI MOMEHTOB MHEPIIUU CTEPXKHS, IUIUHAPA, Iapa.

14. CrobGomubie ocu. ['mpockor. I[Iperneccus rupockorna.

15. Kunernueckass »dHeprus Teja, BpalIalOIIETOCs BOKPYr HEMOJBUKHOW  OCH.
Kunernyeckas s3Heprust pu mIOCKOM JABH)KEHUU.

16. Ilpunmun otHocutensHocTu [amunes. IIpeoOpazosanue [Mammnes. Knaccuueckas
TeopeMa CI0KeHUs ckopocTell. THBapraHTHOCTh 3ak0HOB HpI0TOHA B MHEPLMATIBHBIX CUCTEMAX
oTcyera.

17. Tloctynarel OiHmTeliHa. [IpeoOpazoBanus Jlopenma. OTHOCHTENBHOCTh TMOHSATHUS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH W IPOMEXYTKOB BpeMeHH. MHTepBanm Mexny
COOBITHUSIMH.

18. PenATUBUCTCKMI 3aKOH TNpeoOpa3oBaHUs CKOPOCTH. PeIsITUBUCTCKUI MMITyJIbC.
PenstuBucTckoe ypaBHEHHE OUHAMHUKU. PENSTUBUCTCKUE BBIpAXKEHUS IS KUHETHYECKON U
MIOJIHOM SHEpruu. B3anMocCBsa3b Macchl U DHEPT M.

19. TlonATHE O HEWMHEPIHMATBHBIX cHcTeMax oTcueta. Cunbl wHepuuu. [lpuHIwMN
SKBUBAJIEHTHOCTH DWHILTEHHA.

20. JIuddepeHnumaibHOe ypaBHEHHE CBOOOTHBIX TapMOHUYECKUX KOJCOAHWHA W €ero
peLicHue.

21. TpyXuHHBIH, GU3NIECKAN U MATEMATHIECKUN MasSTHUKU. DHEPTUs TAPMOHNYECKOTO
OCLWJIIATOpA.

22. CnoxeHre OIMHAKOBO HAIPABJICHHBIX M B3aNMHO TIEPIICHINKYIISIPHBIX KOJICOaHWIA.

23. YpaBHeHHE 3aTyxaooluX KonebaHuid u ero pemeHue. [lapamerpsl 3aTyXarommx
KOJIeOaHUH.

24. VYpaBHeHUE BBIHYXJIEHHBIX KoJeOaHH U ero perieHue. SIBieHne pesoHaHca.

25. Craructuueckuil u TepPMOAMHAMHUYECKU I METOIBI HUCCJICIOBAHMSI.
TepmonuHamuyeckre napameTpbl. PaBHOBECHBIE COCTOSIHUSI U NPOLIECCHI, X M300pa)KeHHE Ha
TEPMOJIMHAMUYECKUX TMarpaMMax COCTOSHUSI.

26. UneanpHblii ra3. JlaBneHwe wuaeadbHOro rasa. BBIBOI OCHOBHOTO ypaBHEHHS
MoJteKyisipHO-kuHeTHaeckor Teopun (MKT) nneansHoro rasa.

27. CpenHsis KUHETHYECKas OHHEPIrus MOJEKyJl HICIbHOrO Tasza. MOJeKymsapHO-
KMHETUYECKOE TOJKOBaHHE aOCONIOTHOM Temmeparypbl. Yucio cremneHeld cBOOOABI MOJEKYJIbI.



3aKOH paBHOMEPHOTO paclpeesieHus] JHEPTHH 110 CTETIEHSIM CBOOOIBI MOJIEKYIT.

28. OCHOBHOE YpaBHCHHE COCTOSHUSI wHaeanbHOro raza (ypaBHenue Kiameiipona-
MenneneeBa). M3omporecchl.

29. 3akon MakcBea Ui pacrpeneieHuss MOJIEKY UIACAIBHOTO Tra3a M0 CKOPOCTIM U
SHeprusiM. XapakTepHble CKOPOCTHU ABMKEHUS MOJIEKYJI HJ1eajIbHOTO rasa.

30. DkcnepuMEHTaIbHOE MOATBEPXKIEHUE pacrpenenaeHus Makcsemna: onbiTel [lTepHa
u Jlammepra.

31. TlpuHnun neranbHOTO paBHOBecHus. bapomerpuueckas dopmyna. 3akoH bonbiMaHa
JUISL pacrpeziesieHus] YacTULl BO BHEIIHEM MOTEHI[MAIILHOM II0JIE.

32. CpenHee 4YHCIO CTONKHOBEHHWH, CpemHssl JJUHA CBOOOJHOTO Tmpodera u
3¢ PEeKTUBHBIN TUAMETP MOJIEKYIL.

33. Pabora mpu wu3MeHeHHH O0bEeMa, KOJUYECTBO TEIUIOTHI, BHYTPCHHSIS JHEPIHS
ueanpbHoro rasa. [lepBoe Hauano TepMOIUHAMHKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
HAYaI0 TePMOTUHAMUKH.

34. Anuabarublii npouecc, ypaBuenue Ilyaccona.

35. TerutoemMKOCTh WAEATBLHOTO Ta3a WpH H30MpoIeccax. YpaBHeHHe Maiiepa.
Knaccuueckass MOJIEKYISIpHO-KMHETUYECKash TEOPHsS TEIJIOEMKOCTH HJICaIbHOIO Ta3a M ee
OTPAaHUYEHHOCTb.

36. Kpyrosoii mpouecc (uukn). TermoBble nBurarenu u xononuibHble MamuHbl. KITJ]
uJeaIbHOM TeroBoil MamumHbl. [{ukn KapHo.

37. DHTponus UACAIBbHOTO raza Mpu oOpaTUMBIX U HEOOpaTUMBIX Mpoleccax. Teopema
Heprcra. CratucTrueckoe TOJIKOBAaHHE SHTPONUHU. TepMoIuHAMIKA HEOOPATHUMBIX ITPOIIECCOB.

TunoBble 331244 M0 AUCHUTIJIHHE
1. JIBuKkeHre MaTepualibHOM TOYKU 33/1aHO yPaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c?. OnpenenuTh KOOPAUHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTH V TOYKH paBHA HYIIIO.
Otser: 80 Mm.
2. JIBIKeHHe MaTepuabHOi TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
m/c?. OmpesIeNuTh YCKOpeHHe B MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTb V TOYKH paBHA HYIIO.
Otser: -0,10 m/c?.
3. JluHeliHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH Bpallarollerocs Iucka paBHa 3 M/c.
Toukwu, pacnonoxxennsie Ha AR=10 cM Ommke K OCH, UMEIOT JMHEHHYI0 CKOPOCTH V=2 M/C.
Onpenenuts yriaoByr CKOpOCTh BpaleHus aucka. Orser: 10 pan/c.

4. Jluck Bpamaercss COrNacHO ypaBHeHHIO ¢ = A+Bt+Ct3, rme A =1pan, B=-2pan/c,
C = 0,5 pan/c®. Haiitu yrioBoe yckopeHue B MOMEHT BpeMenu t = 2 ¢. OTBeT: 6 paj/c.
S. Jluck Bpamaercst cornacHo ypaeHeHmo ¢ = A+Bt+Ct3, rme A=1pax, B=12pan/c,

Cc=-1 pa,u/c3. B kakoit MOMEHT BpeMEeHH yTJI0Basi CKOPOCTh JMcKa Oyzaer paBHa Hyat0? OTBeT:
2c¢.

6. Haiitu MmoMeHT HUHCPLUHA ITOJIOTO MUIIMHAPA MAaccoi 2 Kr' 1 paanycoM 5 CM OTHOCHUTEILHO

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

7. Haiitu MomeHT mHepumu mapa maccoil 5 kr u paauycoMm 10 cM OTHOCHTEIBHO OCH,
npoxosmieii uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitn momeHT mHepunu aucka maccoil 0,5 kr u paguycom 20 cM OTHOCUTEIBHO OCU
TIEpPIEHIUKYJIIAPHON K MIIOCKOCTH JUCKA U poxosieii uepes ero nenrp. Oreer: 0,01 kr-m2.

9. HaiiTu MOMEHT mHepuMu CTEp)KHS Maccod 5 Kr M AJuMHOW 1,2 M OTHOCHUTENBHO OCH
TIEpPIIEHIUKYJIAPHOM K CTEPKHIO M ITPOXOAAMIEi uepes ero cepeauny. Orser: 0,6 Kr-m2.

10. HaiiTu MOMEHT MHepUMHM CIUIOIIHOIO LMJIMHApPAa Maccod 2 KT U pajguycoM 5 cMm
OTHOCHUTENBHO ero ocu cummeTpur. Oteer: 0,025 kr-m2.

11. Haiitu MomeHT mHepuuu crepkHs maccod 1,5 Kr u JMHOM 1 M OTHOCHUTENBHO OCH
TEPIECHANKYIJIAPHOM K CTEPKHIO M IIPOXOAAIIeH yepes ero konel. Orser: 0,5 Kr-m?,

12. BepeBka paspeiBaeTcs mnpu IOABEIIMBAaHMM K Hel Tena maccoil 36 kxr. Temo kakoit

Han6OIbIIEil Macchl MOKHO TIOHIMATh Ha TOH BepeBKe ¢ yckopeHueM 2 M/c?? OTBer: 30 Kr.



13. Teno cockanb3bIBaeT MO TIIAJKON MOBEPXHOCTH, cocTaBisitonied yroa 30° ¢ Topu30HTOM.
Haiitu yckopenue tena. Oter: 5 m/c?.

14. C Kakoll MUHUMAJIbHOW FOPU30HTAJIIBHOM CHIJIONW HY>XKHO MPUKUMATh TEJIO0 MAcCO 2 KT K
BEPTHKAIBHON CTeHE, 4TOObl OHO He ynano? KodpuiumeHt TpeHus MEXIy HOBEPXHOCTHIO
creHbl U TesioM paseH 0,2. Oreer: 100 H.

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

PaBHOYCKOPEHHOT'O BpallleHus JOCTHT 4acToThl 10 06/c. HaliTh MOMEHT cuil, JEHCTBYIOMUX HA
maxoBuk. Oter: 1,57 H-m.

17. Tonkuil oqHOPOHBIN cTepKeHb JIMHON S0 cM u maccor 400 r Bpamaercsi ¢ yriioBbIM
yckopeHHeM 3 pajm/c? OKONO OCH, MPOXOAANIeH MNeprneHIuKyIIpHO CTEPKHIO depe3 ero
cepenuny. Onpenenutsh Bpamaromuii MomeHT. OrBet: 25 MH M.

18. [Tyns nmetut co ckopocteio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. IlpuHuMas mymo 3a IWIMHAPHK AMAMETpoM 8 MM, ONpeNeuTh KaKyro IO KUHETHMYECKOM
SHEPIUHM TeJla COCTABIISET KMHETHYecKast dHeprus Bpamenus. Oreet: 0,44 %.

19.  [lox melicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpesa CKOpocTh 2 Mm/c. OnpenenuThb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OTBet: 800 k.
20.  Masenbkuit mapuk Maccoir 100 T IBHKETCS B TOPH3OHTAIBHOM IMJIOCKOCTH HAa HUTH

mHoit 40 cm. Kakyro paboTy HYXHO COBEpLINTbH, YTOOBI YBEIHMYUTH YTJIOBYIO CKOPOCTbH
mapuka ¢ 20 pan/c no 25 pan/c? OrBer: 18 k.

21. OnpenenTh JTMHEHHYI0 CKOPOCTh IIEHTpa TOJIOro IWIMHAPA, CKATUBILIETOCS 0€3 CKOJIBKEHUS C
HAKJIOHHOM IIOCKOCTH C BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OmHOpOAHBIM IWIMHAP KaTUTCS 0e3 NPOCKAIb3bIBAaHUS 10 TOPU3OHTAIBHOU

IIOBEPXHOCTU CO CKOPOCThbIO 2 M/C. Ha Kakyro BBICOTY OH CMOXKET IMOJHATBHCS 10 HAKJIOHHOH
mwiockoctu? Oteet: 0,3 M.

23. CHapsn macesl 50 Kr, JeTAIMA TOpU30HTAIBHO co ckopocThio 800 M/c, momagaer B
mwiargopMy Cc MECKOM M 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl HOce MOMaJaHus
cHapsiza, ecnu ee macca 16 1. OrBert: 2,5 m/c.

24, [To ropu30oHTANBHBIM penbcaM co cKopocThio 20 kM/4 aBuXkeTcs miardgopma maccesl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr u ABHXKeTcs BMecTe ¢ miaardopmoil. C
KaKOW CKOPOCTBIO TIOCTIE 3TOTO JBIKeTCs Tuiatopma? OTBet: 16 km/4.

25.  Ilnardopma B BHIe AMcKa Maccoll 4 Kr U paguycoM 12 cM Bpamiaercs IO HWHEPLUU
BOKPYI' BEpTHUKaJIbHOW OcH. BO CKOIBbKO pa3 yMEHBIIMTCS 4acTOTa Bpalll€HUs, €CIU Ha Hee
HOJIOXKHTH KOJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3aKkoHy X = AcoS(wt+@o), rae A=3 cMm,
a ® = 2 ¢, Haiitu MakcuMasbHyI0 CKOpOCTh ToukH. OTBeT: 6 cM/c.

27. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = AcCOS(wt+@o), rae A=5 cwm,
a ® = 2 ¢!, Haiftu makcumanbHoe yckopenue Touku. Oteer: 20 em/c?.

28. Haiitu mnepuwon kosneGanuii (U3HUECKOTO MASTHHKA, TMPEACTABISAIOMIET0 CcOO0M

OJIHOPOJHBIN CTepKeHb JnuHOW 60 cM, BpallalIIUicid BOKPYI TOPH3OHTAJIbHOW OCH,
MIPOXOIATICH Yepe3 OMH U3 ero KoHIoB. OTBet: 1,26 c.

29.  Haiitu mnepuoj KoneOGaHUM (PHU3MUECKOTO MAasATHUKA, IPEACTABISIONIEI0 COOOM
OJHOPOJHBIN JucK paanycoM 30 cM, BpalIArOIIMIICS BOKPYT TOPU30HTAIBHON OCH, IPOXOIAIIEN
yepe3 kpait aucka. Orser: 1,33 c.

30. baton BMectumocThio 20 J1 COAEPKUT YIIIEKUCIbIM ra3 Maccod 500 T moa AaBiIeHUEM
1,3 MIla. Onpenenuts Temrneparypy rasa. Orser: 275 K.

31. Kakoit 00beM 3aHHUMaET HcaabHBIN Ta3, CoAepKaluii | KMOJIb BEeleCTBa MPHU JTaBICHUH
1 MIla u Temneparype 400 K? Otger: 3,3 M3,

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



33. B 6ammone BMecTuMOCThIO 25 11 Haxonutces Bojopoxa mpu temmeparype 290 K. Ilocme
TOTO KaK 4YacTh BOAOpOJA HM3pacxXo/0BajlM, NaBleHHEe B OawioHe moHm3wiock Ha 0,4 Mlla.
Onpenenutbh Maccy U3pacxoJ0BaHHOTO Bojopoaa. Oreer: 8,3 r.

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

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

36. Ha ckonbko wu3MeHWIach BHYTPEHHSS OJHEPrusi BOASHOTO Tapa, €CIM TpH  €ro
M300apUYECKOM COKaTUH BHEIIIHHE CHJIBI coBepIIvIK padoty paBuyto 10 k/[x? OrBet: 30 kK.
37. [Tpu kaKOM IaBIEHUH MPOUCXOAUIIO U300apHOE PACIIMPEHUE a30Ta, €CIIA HA YBEIIMYCHHE
ero oobema Ha 12 11 Ob1T0 3aTpadeHo KoaudecTBo TertoThl paBHoe 21 k/[x? OrBet: 500 kIla.
38. Kakoe komu4ecTBO TEIUIOTHI OBLIO 3aTpaueHo Ha HArpeB Telus MPU MOCTOSHHOM 00bheMe
V=20 n, ecnmu ero gaBnenue Bo3pocio Ha 400 k[1a? OTBer: 12 k/[x.

39. Kakoe xonm4ecTBO TEIIOTH MOTpedyercs, 4Todbl HarpeTs § Moib Bogopoxaa Ha 100 K
MpHY NMOCTOsHHOM aaBieHuu? OrBer: 23,3 kK.

40. Ilpu u3oxopHoMm HarpeBe | Moms renus Temmeparypa yBenuuuBaeTcd B 3 paza. Haiftu
npuparienue saTporuu. Orer: 13,7 /K.

4.2. Ilpome:kyTouHas arTectanus B popme 3x3aMeHa (2 cemectp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEHIIMH Conep:kanue KOMIeTeHIU
OIIK-1 Crnioco0eH npuMeHsATh (QyH/1aMEHTaJIbHbIE 3HAHUSI, T0JIy4EHHbIE B 00J1aCTH

MaTeMaTH4YCCKUX U (I/IJ'II/I) CCTCCTBCHHBIX HAYK, U UCITIOJIL30BATh UX B
npo¢eCCUOHANTBHON IeATETbHOCTH

OIIK-1.1. IIpumensiet ¢pyHIaMEHTAIbHBIE 3HAHUS B 00JIACTH MaTeMaTUYECKUX HAyK B
po¢eCCUOHATBHON IEeATETLHOCTH

TunoBble TeopeTHUECKHE BOMPOCHI K IK3aMeHY MO TUCIHUILINHE

1. DnexTpuyeckuit 3apsi U €ro CBOMCTBA. 3aKOH cOXpaHEeHHs 3apsiia. BzaumozeiicTBue 3apsaoB.
3akon Kymnona.

2. DIEKTpOCTaTMUECKOe  TMOJie, BEKTOp  HANpsHKEHHOCTU.  [IpuHIMO  Cymeprno3uiuu
AIEKTPUIECKUX TIOJIEH M €r0 MPUMEHEHHE IS pacdeTa oIS, CO3JJAaHHOTO CUCTEMOM 3apsi/ioB.

3. IloTeHManbHOCTh MEKTPUYECKOTO ToJsl. PaboTa 1mo nepeMenieHuio 3apsijia B JIeKTPUIECKOM
II0JIC. HOTeHHI/IaHBHaﬂ OHEpPTHUiA BSaHMO}IeﬁCTBHH OJICKTPUYCCKUX 3apA0B.

4. CB3pb MEXKIYy TOTEHIIMAIOM U HanpsOKEHHOCThIO. BbIUMCIeHHWEe TMOTEHIMala 1o
HATPSHKEHHOCTH DJIEKTPUIECKOTO TTOJTSL.

5. TloTok BekTOpa HAMPSIKEHHOCTH IEKTpUUeckoro mois. Teopema ["aycca [ist aMEeKTPUIECKOTO
[10JIs B BaKyyMe.

6. [Ipumenenue Teopemsl ['aycca nis pacyeTa 3MEKTPUYECKUX IMOJIEH, CO3[IaHHBIX TOYEUHBIM
3apsIOM, PAaBHOMEPHO 3apsKEHHBIMU TIJIOCKOCTHIO, C(hEepOi, HUTHIO, IIIIMHIPOM, IIAPOM.

7. TeopeMa O HUPKYJISIMH BEKTOpPAa HANMPSDKEHHOCTH ANeKTpudeckoro mnojs. [loTeHmman mons
TOYEYHOTO 3apsia.

8. DnexTpuueckuii MOMEHT AuMoisa. TOYeUHBIH AMIMONb. DJIEKTPUUYECKOE TOJE TOUYEHHOTO
JUTIONSE M €r0 pacueT Ha OCHOBE MPUHIUIA CYNEPIO3ULUHU. DIEKTPUYECKOE TO0JIe HA OCH
JAUTIOJIA U B HAIIPABJICHUU, ICPIICHAUKYIIAPHOM K OCHU JUITOJIA.

9. DreKTpUYECKUH IUNONh B OJHOPOXHOM ¥  HEOJHOPOIHOM DJIEKTPUYECKOM  TIOJIE.
HOTCHHI/IaHBHaSI OHCPIrusa OUIOJIA.



10. CBobOoxnbie U CBs3aHHBIC 3apsnbl. BekTop anekTpuyeckoro cMmemenus. Teopema ["aycca
JUISL BIIEKTPUYECKOTO TIOJISl B IUAJIEKTPHUKE.

11. JIupneKTpukH, NOISpU3alus AUAIEKTPUKOB. BEKTOp MOISApU30BaHHOCTH. DJIEKTPUUECKOE
110JI€ BHYTPH JAUNIEKTPUKOB. [lM3aeKTprueckas BOCOPUMMUYUBOCTb U IPOHULIAEMOCTb.

12.  VcnoBus ans BEeKTOpa HAMPsHDKEHHOCTH 3JIEKTPUUECKOTO MOJSl M BEKTOpa AIIEKTPHUYECKOTO
CMEILIEHUS HA TPaHUIIE JBYX JUIIEKTPUKOB.

13.  CerHeToaNneKTpHKHU, UX CBOKWCTBA. JIMDIIEKTpUUECKUN THCTEPE3HC.

14. PacnpeneneHue 3apsiia B IPOBOJHUKE. DJEKTPOCTaTUYECKass MHAYKLIMS. DJIEKTpUUecKas
€MKOCTb YEIMHEHHOIO ITPOBOAHUKA, 2-X TPOBOAHUKOB.

15. Konpgencaropsl, BHUABI  KOHACHCATOPOB.  DHEPrusi  3apsDKEHHOTO  MPOBOJIHHUKA,
KOHJIEHCAaTOpa. DHEprus deKTpudeckoro mnoys. O6beMHas MI0THOCTh SHEPTHH.

16. DnextpomBmxkymas cuwia. 3akoH OMa U CONMPOTUBICHHE MPOBOAHUKOB. 3akoH Oma B
UHTETrpanbHON U auddepenuuanbHoi (opmax. 3akoH Oma Juiss HEOIHOPOAHOIO Yy4acTKa
LEMH.

17. Knaccuueckue OMNBITHI MO OOHAPYKEHUIO U OOBSICHEHHIO MEXaHH3Ma BO3HUKHOBEHHS
ANIEKTPUYECKOTO TOKA. YCJIOBHUS BO3HMKHOBEHHUS AJIEKTPUYECKOTO TOKA. XapaKTePUCTUKHU
3IEKTPUYECKOrO TOKA: CHJIa TOKA U IIJIOTHOCTh TOKAa. YpPaBHEHUE HEMPEPHIBHOCTH.

18. PasBerBneHHBIC AMekTpudeckue mnenu. [Ipapmna Kupxroda.

19. Mommnocts TOKa. 3akoH [xoynsa-Jlenna B unterpanbHoi u nuddepenimansuoil popmax.

20. BekTop MarHMTHOW WHAYKIWH. MarHuTHOE TOJE PABHOMEPHO JBIIKYIICTOCS 3apsja.
3akoH buo-Casapa-Jlamnaca.

21. TIlpumenenue 3akoHa buo-CaBapa-Jlatutaca anmsi pacyera MarHMTHOTO TIOJIS TPSIMOTO
IIPOBOJIHUKA C TOKOM, KPYTOBOI'O POBOJIHUKA C TOKOM.

22. JleiicTBHEe MarHUTHOTO Ha MBMXKyIuiics 3apsia. Cuna Jloperma. Dddexr Xomra.

23. BsaumogeiicTBHe MPOBOIHUKOB C TOKOM. 3aKOH AmIepa.

24. Teopema 0 IUPKYJISAIMNA BEKTOPA WHIYKIIUA MAaTHUTHOTO TI0JIs. 3aKOH ITOJIHOTO TOKA.

25. IlpumeHeHHe 3aKOHAa TIOJHOTO TOKa JJs pacyéra MarHUTHOTO IIOJs  COJICHOWAA,
TOPOUJAIBHON KaTyIIKH.

26. Ilorox BekTOpa MarHUTHOW WHAyKIHMH. Teopema [aycca nns BeKkTopa HHIYKIIUH
MarHuTHOTO nosis. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

27. Palora no nepemMeneHnIo MpoBOJHUKA U KOHTYpa C TOKOM B MarHUTHOM I10JIE.

28. SIBnenme sneKTpoMarHUTHOM WHAYKIWH. OnbiTel Dapanmes. 3akoH 3IEKTPOMarHUTHOM
uaaykuuu. [lpaBuno JleHma. OnekTpoABuKymias cuiia HHAYKOUU. [lomHBI MarHUTHBINA
noTok. Toku Dyko.

29. Senenue camomnaykuuu. WMuayktuBHocTh. DIJIC camomHaykuuu. WHIyKTUBHOCTH
COJICHOU 1.

30. Bsaumuas unaykuusa. B3anmHas MHIyKTUBHOCTb. DHEPIusi KOHTypa ¢ TOKoM. [ImoTHOCTH
SHEPIHH.

31. U3meHeHue CHIIBI TOKA NIPU Pa3MbIKAHUN/3aMbIKAaHUU IIETH, COJEPKaIIe NHIYKTUBHOCTb.

32. HamaraumyeHHOCTh. TOKM HaMarHWYHMBaHUS. BEKTOp HampsHKEHHOCTH MAarHUTHOTO TIOJISL
Teopema 0 HIUPKYIISILIMKM BEKTOPA HAMIPSKEHHOCTH MAarHUTHOTO TTOJIA.

33. JluBepreHmus u poOTOp BEKTOpa WHAYKIIMH MArHUTHOTO MoJisi. BuxpeBoe snexTpudeckoe
110JIE, TOK CMELIEHUsI. DIIEKTPOMAarHUTHOE TOJIE.

34. VYcnoBus sl BEKTOPOB WHAYKIIUHM W HANPSDKEHHOCTH MarHUTHOTO TTOJISL Ha TPaHHMIIE JIBYyX
MarHeTHKOB.

35. ma-, mapa-, peppo MarHeTUKH: OCHOBHBIC XapaKTEPUCTUKH.

36. VYpaBHenwme MakcBenna Ui OJIEKTPOMAarHUTHOTO TOJIE B WHTETPAIBHON U
muddepeHnranbHol Gopmax.

37. JuddepennuanbHoe ypaBHEHHE 3JCKTPOMArHUTHBIX KoyieOaHMH, €ro perieHue. Bumabl
KoJIe0aHUM U UX XapaKTEPUCTUKU.

38. VYpaBHEHHE BBIHYXJCHHBIX KoieOaHui. Pe3oHaHc TOkoB u HampspkeHui. [lomsitHe o
MIEPEMEHHOM TOKE.



39. Pacmpoctpanenue BoJH B ynpyroit cpene. [IpomonbHbIe U MonepedHbie BOJIHBL. YpaBHEHUE
IUIOCKOM M ceprudecKoil rapMOHHUecKUX BoiH. Pa3oBas CKOpOCTh. BOMHOBOE ypaBHEHHE.
Oueprus BosHbl. [[puHimn cynepno3uunu BoiH. CTOSYUE BOJIHBI.

40. BonHOBOE ypaBHEHHE I  DJIEKTPOMArHUTHOW  BOMHBL.  OCHOBHBIE  CBOWMCTBA
JJIEKTPOMAarHUTHBIX BOJH. OHEpPrusi JJEKTPOMAarHUTHbIX BOJH. Bekrop IlokHTHHrA.
NHTEHCUBHOCTD BOJIH.

41. BpemenHas U  TOpPOCTpaHCTBEHHAass  KorepeHTHOCTH. CTerneHb  KOrepEeHTHOCTH.
WNutepdepennus nyx BonH. Untepdepennus ceera. [lupuna narepdepeHIIMOHHOM MOJIOCH.

42. CrnocoOsl HabOmomenwst uwHTepdepeHIMU cBera. JIByxiydeBas  MHTepdepeHIus.
WutepdepeHnyisi B TOHKHX IUICHKaxX. llolOChl paBHOrO HAaKJIOHA W PABHOW TOJIIMHBL
HNuTtepdepomerpsl.

43. Judpaxuus ceeta. [Ipunmun [olirenca-dpenens.

44, Meton 30H Openens. Judpaxnus OpeHenst Ha KPyIriioM OTBEpCTUH. 30HHAS TUTACTUHKA.

45, Judpaxaus @payHrodepa Ha mend ¥ MHOTUX miesax. JndpakinrnoHHas penerka.

46. udpaxus Ha mpocTpaHcTBeHHOU pemietke. Popmyna Bynwga-bparros. Paspemaromas
CHOCOOHOCTH ONITUYECKHUX MPUOOPOB.

47. EctecTBeHHBIN U MOISAPU30BaHHBIN cBeT. 3akoH Matoca. CTeneHb MONIpU3alluu CBETa.

48. Tlomspu3zamws pu OTPaKEHUH U TPEJIOMIICHHH. 3aKkoH bprocrepa.

49. PacmpocTpaHeHre cBeTa B MOMVIOHIAIONIMX cpedax. 3akoH byrepa. Jlucmepcusi cserta.
HopwmanbHas u anomanbHast AUCTIEPCHS.

50. TemnoBoe M3IIy4YEeHHE U €r0 XapaKTEPUCTUKU. 3aKOHBI TEIJIOBOTO M3iIy4yeHus. [umoresa
IInanka. @OTOHBL.

Tunosble 32a1a4M M0 TUCHUILIMHE
1. Haiitu paccrosiHre MeXAy ABYMsI TOUEUHBIMU IEKTPUUYECKUMU 3apsilaMu, €CJIM U3BECTHO,
YTO MPU YMEHBIIEHUH 3TOTr0 paccTosiHus Ha 50 cM cuiia B3aUMOAEHUCTBUS YBEMYUBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha merammueckoii chepe pagmycom 15 cm Haxomutcs 3apsny Q = 2 wKn. Onpenenutsb
HaIpPSKEHHOCTh E DJIEKTPOCTATUYECKOTO IMOJsi Ha paccTossHUU I = 10 cM OT 1eHTpa chepsl.
OrtBer: 0.
3. Ha merammyeckoit cdepe paguycom 15 cm Haxomutes 3apsa Q = 2 vKn. Onpepenuts
HaNpsHKEHHOCTh £ 3JIEeKTPOCTaTUYECKOro Mo Ha nmoBepxHoctu cepsl. OTBer: 800 B/Mm.
4. Ha merauinyeckoit cdepe paguycom 15 cm Haxomutes 3apsa Q = 2 vKn. Onpepenuts
HaNpsOKEHHOCTh E 3JeKTPOCTATHUECKOro IMOJisi Ha paccTostHMM I = 20 ¢M OT HEeHTpa cgepsbl.
OtBet: 450 B/m.
5. Meramuyeckuii map paguycom 5 cMm Hecet 3apsa Q = 10 uKn. Onpenenuts noteHuuan @
AIIEKTPOCTATUYECKOTO MOJIsl Ha noBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIEHTPHUYECKUE METATNUeCcKue 3apsokeHHbIe cepsl paguycamu R1 =6 cm u Rz = 10
CM HecyT cooTBeTcTBeHHO 3apsaanl Q1 = 1 HKi u Q2 = -0,5 uKin. Haiitu HanpsiokeHHOCTH E TOTS
B TOYKE, OTCTOSIIIEH OT IeHTpa cdep Ha paccrosHue 1 = 5 cM. OTBert: 0.
7. DneKkTpuyeckoe II0Jie CO3JaHO JABYMsI OECKOHEYHBIMH MapauieIbHbIMU IJIACTUHAMU,
HECYIIMMH PaBHOMEPHO paclpeleNeHHbli mo miomamu 3apsn [ =1 uKn/m2. Onpenenuts
HanpsbkeHHOCTh E monst mexay mactuaamu. OtBet: 0.
8. DnexTpuyeckoe IOJie CO3[MaHO JBYMS OECKOHEYHBIMH IapauUIeIbHBIMH TUIACTHHAMH,
HECYIIMMH PaBHOMEPHO paclpeleNeHHbli mo miomamu 3apan [ = 1uKn/m2. Onpenenuts
HanpspkeHHocTh E nons BHe minactud. OTBer: 113 B/M.
9. TloTeHIman dMEKTPUUECKOTO TIONS, CO3IABAEMOTO CHCTEMOI 3apsaioB, UMeeT Bu ¢ = a(X?-
y?), tme a=1B/M?. HaliTH MOZyNb HANPSKEHHOCTH 3JIEKTPUYECKOTO MO B TOUKE C
koopauHatamu X = 1 M, y = 0,5 M. OtBet npuBect B cucreme CH 1 OKpYTIUTh ¢ TOYHOCTHIO 70
nByX mudp mocie 3anaroi. [OTBet: 2,24 B/m.



10. JIBa Toueunsix 3apsina +7,5 uKn u —14,7 aKn pacnonoxensl Ha paccrosaun S5 cM. Hailtu
HANPSDKEHHOCTD JIEKTPUYECKOIO IOJIS B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cMm oT BrOoporo 3apsaa. Oreer: 112 kB/m.

11. Omnpenenuth HANPSKEHHOCTh 3JIEKTPUUYECKOIO IOJS B TOYKE, PACIIOJIIOKEHHON BAOJb
npsiMoi, coequnstonieit 3apaael +10 HKi u +8 uKn n Haxogsmelica Ha pacctosHuM 12 cM OT
nepBoro u 8 cM oT BTOpOro 3apsiia. Paccrosnue mexay 3apsaamu 20 cm. Orset: 5000 B/m.

12. B BepmmHax KBajapaTa CO CTOPOHOU 5 CM HAXOAATCS OJUHAKOBBIC TIOJIOKUTEIBHBIE 3aPs/IbI
2 uKn. OnpenenuTs HaPSHKEHHOCTD AIEKTPHUECKOTo MOoJIs B IIeHTpe kBaapata. Oreer: 0.

13. Paccrosnuue | mexxay 3apsgamu Q=+2 uKi gumosns paBao 10 cM. Haiitu moteHIan ¢ mos
CO3IaHHOTO JMIIOJNEM B TOUKe, yAajaeHHo! Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsijia.
Ortaert: 0.

14, Jlumons C D2JIEKTpUYECKMM MOMEHTOM p =75 nKia'M cBOOOJHO yCTaHaBIMBAaeTCS B
OJIHOPOJHOM DJJIEKTPUYECKOM Toyie HampspkeHHocThio E = 80 kB/M. Bprumcnuths paboty A,
HEOOXOIUMYIO JIJISl TOTO, YTOOBI MOBEPHYTH AUIOIb Ha yroi o = 90°. OTBeT: 6 MKLK.

15. Ompenenuth, TpU KaKOW HAMNPSHKEHHOCTH FE CpeaHero MaKpOCKOMMYECKOro TMoJs B
JMBIEKTPHKE (6=3) MOIAPU30BAHHOCT P NOCTHTHET 3HaueHus, paHoro 200 MxKi/m?. OTBert:
11,3 MB/m.

16. Haiitu panuyc BHemHeH oOkiaaku Ry Bo3ayniHOro chepuieckoro KOHISHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHeH oOknaaku R1 = 2 cm. OTBeT: 4,5 cm.

17. Haiftu paamyc Ri1 BHyTpeHHEHl OOKIaaKu CQepuvyeckoro KOHACHCATOpa EeMKOCTBIO
C = 3,3 n¢, ecnu paauyc BHeuHed Ry = 3 ¢m, audnekTpuk — napadus (¢ = 2)? OrBet: 1 cMm.

18. OmpenenuTh 3JIEKTPOSMKOCTh HWJIMHIPUYECKOTO BO3IYIIHOTO KOHJEHCATOpa JUTHHOM
| = 10 cm, ¢ pamuycamu obkianok Ry =1 cm u R2 = 2 cm. OtBer: 8 n®.

19. Tpu onMHAKOBBIX KOHJEHCATOpAa COEAWHEHBI IMOCIeNoBaTeIbHO. EMKOCTh Takoil Oatapem
C =100 . OmpenenuTh €MKOCTh OaTaper KOHJIEHCATOPOB, IMOCIE TOTO, KaK OJWH W3 HUX
3anonaHwIK napadunoM (e = 2). OrBer: 120 nd.

20. ITnockuit Bo3ymHBIA KOHAEHcATop AnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimanoB U =300 B. Tlocie oTKiIOYEHHS OT HMCTOYHMKA TOKAa PACCTOSHUE MEKIY
oOKJIaIKaMu KOHJIeHcaTopa OblJI0 yBeanueHo B 5 pa3. Onpeaenuts paboTy A BHEIIHUX CHII TO
pa3aBuxkeHuo o0kIanok. Oreer: 0,2 mJIxk.

21. Cuna Toka B IPOBOJIHUKE MU3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) =kt , rnme k=0,5 Alc.
Haiftu 3apsin ¢, mpoTekarouuii yepe3 IolepeyHoe ceueHHe MPOBOAHMKA 3a Bpems 7=1c.
OTtBer: 0,25 K.

22. AxkymynsaTop ¢ BHyTpeHHUM conpotusieHreM 0,080M npu Toke 4A oTAaeT BO BHEUIHIOK
rens 8BT. Kakyro MOIIHOCTE OTJacT OH BO BHENTHIOK 1ienb npu Toke 6A? OtBet: 11 BT.

23. K ncrounnky Toka ¢ DJIC @=1,5 B npucoequamnmm karymky ¢ conporusieaneM R=0,1 Om.
AmMriepMeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korjga k MCTOYHHMKY TOKa MPHUCOEIUHHIN
MOCJIETIOBATEIBHO €I1I€ OJIMH MCTOYHHK TOKa ¢ Takoi ke DJ]C, To cuna Toka | B TOM ke KaTymike
okaszanack paBHou 0,4 A. Onpenenutb BHyTPEHHEE COMPOTHUBIIEHUE MEPBOrO MCTOYHUKA TOKA.
OtBer: 2,9 OMm.

24. Tlpu cune Toka 11=3 A BO BHeNIHEH Ilenn akKyMYJISTOpa BbIEIsIeTCs MOTHOCTE P1=18 Br,
npu cuie Toka l=1A - coorBerctBeHHO P>=10BT. Onpenenuts BHyTPEHHEE COMPOTHUBICHUE I
Oarapeun. OTBet: 20 OmMm.

25. [InoTHOCTH TOKAa B MEIHOM NPOBOMHUKE paBHa 2 A/mMm‘. Haiftm HampsykKeHHOCTh
ANEKTPUYECKOTO TOJISI B MPOBOJHHUKE. YAenbHOE conmpoTuBieHne Menu 17 HOm M. OtBert:
34 mB/m.
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26. [lo mpsmMomy OECKOHEYHO [JIMHHOMY TMpOBOAHMKY TedeTr Tok 50 A. Omnpenenutsb
MarHUTHYI0 MHAYKLHIO B TOYKE, YJAJIEHHOM Ha paccTosiHue 5 cM oT npoBojHuka. OTBer:
200 mxTa.

27. YeMmy paBeH paanyC TOHKOTO KOJbI[a, IO KOTOpOMY TedeT ToK 30 A, eciau HampsHKEHHOCTh
MarHUTHOTO TOJIA B IEHTpE Kobla paBHa 2 A/mM? OTBeT: 7,5 M.

28. Kakoii TOK TedeT mo npsMoMy OECKOHEYHO JIMHHOMY MTPOBOJIHUKY, €ClIM Ha paccTostHun 10
CM OT Hero marHuTHas uHaykuus pasHa 20 MxTn? OtBer: 10A.

29. Kakoli Tok uzer no ToHKoMy Kouiblly paguyca 10 cm, eciau MHIyKIUsl MarHUTHOTO 11OJIS B
ueHTpe konbla paBHa 100 mxTn? Orser: 16 A.

30. /IBa AMMHHBIX MapajuIeJIbHBIX IPOBOJAA HAXOAATCA HA PACCTOSHUUM I =5CM OIUH OT
npyroro. [To mpoBojamM TEKyT B MMPOTHUBOIOJIOKHBIX HAMPaBICHUSIX ofuHakoBbie Toku | =10 A
Kaxplii. HaliTn HanpskeHHOCTh H MarHUTHOro mojisi B TOYKE, HaXOJAIIEHCs Ha pacCTOSIHUU
r1 =2 cMm oT oHOrO U 2 = 3 ¢M oT Apyroro nposoaa. Oreer: 132 A/m.

31. OnpenenuTh UHIYKIIMIO MAarHUTHOTO TOJSI HA OCH JIJTMHHOTO COJIEHOM[IA, COEPIKAILIETO
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. OrBer: 0,025 Ta.

32. CKONbKO BUTKOB Ha €IWHUIYYy UIMHBI COJEPKUT AJUHHBIA COJEHOWJ MpPH CHJIE TOKa
| =0,5 A, ecitu HanpsHKEHHOCTH NOJIs Ha ocH conenouaa H = 300 A/m. OTeer: 600 m..

33. Onpenenuth HANPsSHKCHHOCTh MAarHUTHOTO TIOJIE HA OCH JUIMHHOTO  COJICHOMJA,
coaepxariero N = 10 Butkos/cm nipu cuite Toka | = 1 A. OrBet: 1000 A/m.

34, BbruucnuTh HUPKYISIIMIO BEKTOpA HAMPSIKEHHOCTH BAOJb KOHTYpPa, OXBAThIBAIOIIETO

Toku 11=10A, 1,=15A, Texkymue B oOJHOM HampaBieHuH, U Tok |3=20A, Tekymmii B
POTHBOIOJIOXKHOM HarnpasieHH. OTBeT: 5 A.

35. IIpsimoit mpoBoa, Mo KoTopomy TeueT Tok 1=1 kA, pacronoxxeH B OAHOPOJHOM MarHUTHOM
noJjie MEepHeHIUuKYJISIpHO JUHUSIM HHAyKuuu. C kakoil cuiod F nelicTByer mosne Ha OTpe3oK
npoBoa junHou 1=1 M ecnu MarauTHas uHayKus B pasHa 1 Tn? Oreer: 1000 H.

36. Ilpsmoii mpoBox, mo kortopomy Teder Tok 1=100 A, pacmoyio)keH B OJHOPOIHOM
MarHuTHOM ToJie o1 yriioM 60° k TuHusAM MarHuTHOM uHAykiuu. C kakou cuiioit F aeiictByet
HoJie Ha OTpe30K mpoBoja amuHoi 1=10 Cm ecnu marHuTHast uaaykiwms B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka ranpBaHOMeTpa JUIMHON a=4 c¢M u mupuHoit b = 1,5¢cm, cogepkamas N=200 BuTkoB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHUTHOM moiie ¢ uaaykuued B=0,1 Tn. Ilnockocts pamku
napajuleiabHa JUHUAM MHAYKUUU. HaliTh MexaHn4yeckuii MOMEHT M, NEUCTBYIOIIMI HA PaMKYy,
Korja mo BUTKy TeueT Tok |1=1 MA. OTBet: 12 mxH/Mm.

38. HampspkenHocTb H MarHuTHOrOo monst B IIEHTpe KpyroBodt BuTka pasHa 200 A/M.
MarHuTHbI MOMEHT p,, BUTKa paBeH 1 A m? Berunciuts paguyc R Butka. OTBet: 9,27 cm.

39. Breruncauts paguyc R 1yri OKpyKHOCTH, KOTOPYIO ONKCBHIBAET MPOTOH B MAarHUTHOM TIOJIE €
unaykuuei B = 15 mTn, ecniu ckopocTh v mpoToHa paBHa 2 Mwm/c. OtBeTt: 1,38 m.

40. JIByKpaTHO HWOHH3MPOBAaHHBIK aToM Tenus (o-4acTHlla) JBHXKETCS B  OJHOPOIHOM
MarHuTHOM noJje HanpsokeHHOCcThio H = 100 kA/M no okpyxHocTH paguycoMm R = 10 cm. Haiftu
ckopocTh U a-yactuiel. OTBer: 0,61 Mm/c.

41. Ha »>nekTpoH, ABIXKYIIMICS B OJHOPOJHOM MarHUTHOM rmosie mHaykuued B =2 Tn co
ckopocteio v =10" m/c meiictByer cuma F=1,6 nH. Haiitm yrom MexIy HampaBleHHIMH
CKOpPOCTH M MarHuTHOM uHAykuuu. Oreer: 30°.

42. 1lemb COCTOMT W3 MOCJENOBATEIBHO COEAMHEHHBIX compotuBieHHs R =1 Owm, Karymkw
uHaykTuBHOCTH L = 1 T'H, ncrounnka Toka u kimoda. Kimou 3amkHyT. Yepes kakoe Bpems mociie
pa3MbIKaHMS KJIFOYa CUJIa TOKa B IIENM yMEHbIIUTCS B 2 pa3a? OrBer: 0,693 c.

43. llenb CcOCTOMT M3 NOCJIEIOBATENBHO COCOUHEHHBIX  CONPOTUBIIECHUS, KATYLIKU
WHIYKTUBHOCTH, UCTOYHHKA TOKa M Kitouya. Kimrou 3amkHyT. Uepes t = 0,5 ¢ mocne pa3MblKaHUS



KJII0oYa Cuja TOKAa B [ENM yMeHbmMiack 3 pasa. OnpenmenuTh conpoTuBieHue R, ecnn
uHayKTUBHOCTD L = 4,1 T'H. OTBeT: 9 OM.
44, BplUMCIUTD 3HEPrHMI0 MarHUTHOIO MOJs coyieHounaa, cozaepxkamero N =1000 BuTkoB

npoBoja, npu cuie Toka | =1 A, ecnm MarHUTHBIA IOTOK Ye€pe3 €ro IONEPEeYHOE CEUEHUe
® =0,1 mB0. OtBeT: 0,05 JI:k.
45. Haiitu MHAYKTMBHOCTH IIPOBOIAILLEIO KOHTYpA, €CIM MAarHUTHBIM IIOTOK 4Yepe3 HEro

yBenuunBaetrcs Ha 0,02 BO B pesynbraTe m3MeHeHUs Toka B KOHType ¢ 4 A 1o 8 A. OTBert:
5 mI'H.

46. Ha myTtu CBETOBOH BOJHBI, WAYIIEH B BO3AyXE, MOCTABHIM CTEKJISHHYIO IUIACTHHKY
(mokazarenp mpejomiieHHsl cTekjia paBeH 1,5) Tommmuoi 1 mMm. Ha ckoinbko u3MEHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJHA NAJaeT Ha IUIACTUHKY HOpMaibHO. OTBeT: 0,5 MM.

47. Haiitn Bce mimuHbl BOMH Buaumoro ceta (ot 0,76 mo 0,38 MkMm), KOTOpbhie OymyT
MaKCHMaJbHO YCUJICHBI MPU ONTHYECKOW PA3HOCTH X0/a MHTEePGEpPUPYIOIIUX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.

48. Paccrosinue d Mexxay aByms miessiMu B onibite FOHTa paBHOo 1MM, paccrosinue | ot meneit
1o 3kpana 3 M. OnpeaenuTs IIHHY BOJHBI A, UCITyCKaeMOH HCTOYHUKOM MOHOXPOMATHYECKOTO
CBeTa, eCliu mupuHa b uHTepdepeHIIMOHHBIX MOJI0C Ha 3KkpaHe paBHa 1,5 mm. OTBet: 0,5 MKM.
49. Ha mbuibnyto mienky (N = 1,3), Haxonsmiyrocs B BO3AyXe, MaJaeT HOPMAJIbHO MY4YOK
Jydeit 6enoro cera. IIpu Kakoil HaMMEHbIIEH TOMIMHE O MUIEHKH OTPa)KEHHBIN CBET C UTMHON
BoIHBI A = 0,55 MKM oOKaxkeTcss MaKCHMalbHO YCHUJICHHBIM B pe3ylbTaTe HHTephepeHuuu?
OtBet: 0,1 MKM.

50.  Paccrosinue Arz1 MeXIy BTOPBIM H IIEPBBIM TEMHBIM KoJiblIlaMi HbI0TOHA B OTpaKEHHOM
ceere paBHO |1 mMm. Ompenenuts paccTosHue Arip9 MEXOY JECSITHIM U JCBSITHIM KOJIBLAMH.
OTtsert: 0,39 MMm.

51. Ha mens mupunoit ¢=0,05 MM mamaer HOpMaJIbHO MOHOXpomartuueckuii ceer (A=0,6
MKM). Onpenenuts (B rpagycax) yroi ¢ Mexay IepBOHAaYaJIbHBIM HAIPaBICHUEM ITy4Ka CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO TU(paKIMOHHYIO0 Tojocy. OtBer: 2,75°.

52. CKOJIBKO MITPUXOB HA KKIBIH MULTUMETP COJACPXKHUT AU(paKIMOHHAs peuieTKa, eCiH
npu HaOMIOJIEHUHM B MOHOXpomaTrhyeckoMm cBere (A=0,6MKM) MaKCUMyM MSTOrO HOpsSAKa
oTkJIoHEH Ha yron =18°? Orser: 100.

53.  Judpakuuonnas pemerka cojepxut N =200 mrpuxoB Ha 1mm. Ha pemerky mamaer
HOpPMaJIbHO MOHOXpoMaTHueckuil cset (A = 0,6MKM). MakcuMyM Kakoro HauOOJIbILIEro MOpsIKa
naet ota pemierka? OrBer: 8.

54, CKOJIBKO MITPUXOB Ha KaKIBIH MUJTUMETP COJACPKHUT NU(PAKIMOHHAS peIIeTKa, eclin
npu HaOJIOJEHUH B MOHOXpomatuieckoMm cBere (A = 0,6 MKM) MakCUMyM TpeThero Mmopsjika
OTKJIOHEH Ha yron ¢ = 21°? Orset: 200.

55. [Ty4ok ecTecTBEHHOTrO CBETa, HIYIIHI B BOJE, OTPakaeTcs OT TpaHu anmMasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie mageHus o (B rpagycax) OTpaKCHHBIH CBET
TIOJTHOCTEIO TToJIsApu30Ban? OTeert: 61,20,

56. VYron bprocrepa ogp, Npy NaJeHUU CBETA U3 BO3/lyXa HA KPUCTAJT KAMEHHOM COJIM paBEH
57°. Onpenenuth CKOPOCTh CBeTa B 3TOM Kpucrtauie. OrBer: 194 Mm/c.
S57. [IpenenbHBIl yrojg o IOJHOIO OTPAXEHWs IMy4yka CBETa HAa TPAHMIE KUAKOCTH C

BO31yxoM paBeH 43°. Omnpenenuth yron bproctepa agp, (B rpamycax) aias HajJeHUs Jyda W3
BO3/yXa Ha MMOBEPXHOCTH ATOM KUAKOCTH. OTBet: =55°45".

58. VYron Mexay riaBHbIMH IUIOCKOCTSIMH TOJISIPU3aTOpa M aHaiu3aTtopa cocrtabisieT 30°.
Onpenenuth WU3MEHEHHE WHTEHCUBHOCTH MPOILIEIIEr0 4Yepe3 HUX CBETa, €CIIU Yroll MEXIy
TJIABHBIMH TUIOCKOCTSIMHM TTOJISIPU3aTOpa U aHAIU3aTopa u3MeHuics 10 45°. Orser: 1,5.



59. Crenenp nonsipuzanuu P yactuuHo-mionsipuzoBaHHoro ceera pasHa 0,5. B ckonbko pa3
OTIIMYAeTCS MaKCHMallbHAsh WHTEHCHUBHOCTH CBETa IPOIYCKAaeMOro depe3 aHaiu3aTop, OT
MUHUMAaJIbHOU? OTBeT: 3.

60.  Ompenemts TeMIieparypy, Mpyu KOTOPOM DHEPreTUIecKas CBETUMOCTh R» abCOMOTHO YepHOro
Tena pasna 10 kBr/a?. Otser: 648 K.

61. Ilotok sHeprum, W3Iy4aeMblii W3 CMOTPOBOIO OKOIIKA IUIABMJIBHOW Iieud, paBeH 34 Br.
OrnpeenuTh TeMIIepaTypy Med , eciH ITOMAIb OKOIIKA cocTasseT 6 cm?. Otser: 1000 K.

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

63. Ha xakyio IMHY BOJHBI MPUXOIUTCS MAKCHUMyM CHEKTPAJbHON IUIOTHOCTH 3HEPreTHYECKOM
CBETHMOCTH a6COIMIOTHO YepHOTo Tena rpu Temieparype 0°C. Orser: 10,6 MKM.

64. OnpenenuTs JJIMHY BOJHBI CBeTa, oOdydaromero (oTokarod ¢ pabdoToH BBIXOAA
A =2,15B, ecnu MakcuMmanbHasi KMHETHYECKasi SHEPTusi (PoTos71eKTpOHOB Tmax = 1 3B. OTBet:
400 HMm.

65. Ha moBepxHocTh (hoToKaToma mamaer MoHoxpomaruueckuii cBeT (A =310 am). UToOBI
NOPEKPaTUTh 3MHUCCUIO  3JICKTPOHOB, HYXHO MPWIOKHUTHh  3aJEPKUBAMIIYI0  Pa3HOCTh
norenuuanoB U ve menee 1,7 B. Onpenenuts paboTy Bbixonaa B 5B. OtBert: 2,3 3B.

Onepatop 340 000 "Komnaxus "TeH3op"

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOWM MNOANMUCHIO

3aBeaytowmin kadeapoit Oudd
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