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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUANTBl — 3TO COBOKYIMHOCTh Y4YeOHO-METOJUYECKHX MAaTepHaIOB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OIICHKM KadecTBa OCBOCHHS OOYYAIONIMMUCS J@HHOW JUCIUIUIMHBI 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 — 0OECHEYUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMH,
3aKpEIICHHBIX 33 JTUCHUILITUHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTalus MpoBOIUTCS B (hopMe SK3aMEHa B IIEPBOM U BTOPOM 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
npejacTosiell paboThl MO CHENMATbHOCTH, CIPABJSIONIMICS C BBINOJIHEHWEM 33JaHUM,
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

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




7.1 | ®usuka aroma OIIK-1.1 OK3aMeH
OIIK-1.2

7.2 | DneMeHTH! (U3UKU TBEPIOTO OIIK-1.1 OK3aMeH
Tena OIIK-1.2

7.3 | Slnepnas pusmka OIIK-1.1 OK3aMeH
OIIK-1.2

4 TUTIOBBIE KOHTPOJIBHBIE 3AJAHUA 1 UHBIE MATEPHUAJIbBI

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

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEeHIIMH Conep:kanue KOMIeTeHIU
OIIK-1 Crnioco0eH NpuMeHSTh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHbIE 3HAHMS,

MCTOABI MATEMATUYCCKOI'O aHajin3a U MOACIIMPOBAHUA, TCOPECTUICCKOI'O U
OKCIICPUMCHTAJIIBHOT'O UCCJIICJOBAHUS B HpO(bCCCI/IOHaJIBHOI\/JI JACATCIIBHOCTH

OIIK-1.1 HGMOHCTpI/IpyeT C€CTCCTBCHHOHAYYHbIC U O6H_[eI/IH)KCHeprIe 3HaHHA, 3HaHUA MCTOA0B
MAaTCMAaTUYCCKOro aHajinu3a W MOACIUPOBAHHA, TCOPCTUUCCKOIO M OKCICPHUMCHTAJIBHOI'O
HCCIICOOBaHUA

Tunosble TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. MarepuanbHas touka. Cucrema otcuera. Ilyte. Ilepememenne. CxopocTh Hu
YCKOPEHHME MaTepualbHON TOUKH, UX POEKLIUU HA KOOPAUHATHBIE OCH.

2. Bpamenmne marepranbHOW TOYKH BOKPYT HETOABHKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBs3p MEXIy YIIOBBIMH M JIMHEHHBIMH  KHHEMAaTUYECKUMHU
XapaKTEPUCTUKAMU.

3. I'panunpsl NpUMEHUMOCTH HBIOTOHOBCKOM MexaHukH. IlepBbiii 3akoH HeloToHA.
Cuna, macca u ummynsc. Bropoil 3akon HbioToHa kak ypaBHeHHME IBHXKEeHHs. TpeTuil 3akoH
HeroToHa.

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

5. KoncepBatuBHble u pguccunatuBHble cuibl. lloTeHnuanbHas »Heprus. Bumabl
NOTEHIMAIbHON dHepruu. [lonHas MexaHudeckast SHEprusl.

6. BHyTpeHHHWe W BHEIIHWE CHIIBL. 3aMKHYTas CHCTEMa. 3aKOH COXPAaHEHHS ITOJHOM
Me€XaHN4YeCKOM IHepruu. CBsI3b 3aKOHOB COXPAHEHHs CO CBOMCTBAMH IPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHUS UMITyJIbCa.

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

9. OCHOBHO 3aKOH JMHAMHUKHU BPAIIATEIIbHOTO JIBHKCHHUS.

10. MomeHT uHepLuy, ero cBoiicTBa. Teopema IllTelinepa.

11. Hpuamun otHocutensHOCcTH [ammnes. IlpeoOpazoBanue [amumnes. Kmaccuueckas
TeOpeMa CIIOKEHUS CKopocTel. THBapuaHTHOCTB 3aKOHOB HBIOTOHA B MHEPIUMAIBHBIX CUCTEMAX
oTcyera.

12. Tlocrynarsl OinmreiiHa. [IpeobpazoBanust Jlopenna. OTHOCUTENBHOCTD TMOHSATHSA
OJTHOBPEMEHHOCTH. OTHOCUTENBHOCTh JUIMH W IPOMEKYTKOB BpeMeHH. MHTepBan Mexnay
COOBITUSIMH.

13. PenATUBUCTCKHIA 3aKOH TPEOOpa30BaHUS CKOPOCTH. PEISTHBHCTCKUN WMMITYJIBC.
PenatuBucTCKOE€ ypaBHEHUE AWHAMUKH. PEIATUBHUCTCKUE BBIPAXKEHUSA I KUHETUYECKOW U




MOJTHOM 3HEPTruu. B3auMoCBs3b MacChl U SHEPTUU.

14. TuddepenunanbHoe ypaBHEHHE CBOOOTHBIX TapMOHHYECKHUX KoOJeOaHMH M ero
pelLIeHue.

15. VpaBuenme 3aryxaroumx koiebaHuii u ero peuieHue. [lapaMeTpbl 3aTyxaromumx
KOJIeOaHUH.

16. VYpaBHeHHE BBIHY)KJICHHBIX KOJIeOaHU U €r0 pelieHue. SIBIeHne pe3oHaHca.

17. Craructuueckuit u TEPMOAMHAMUYECKHH METO/IbI UCCIIEIOBaHMU.
TepmoguHamMuyeckre napameTrpbl. PaBHOBECHBIE COCTOSIHUSI U MPOLECCHI, X M300paXeHHE Ha
TEPMOJAMHAMUYECKHX AUArpaMMax COCTOSHMSL.

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

19. Cpenusisi KHHETHMYECKass OSHEPrusi MOJIEKYJ HCalbHOro ra3a. MOoJieKyIspHo-
KHHETHUYECKOe TOJIKOBaHUE aOCOIIOTHOM Temmneparypbl. Yucio creneHei cBoOOJbl MOJEKYIIBI.
3aKOH PaBHOMEPHOT'O paCIpeIeIeHUsI JHEPTUH 110 CTEIICHSIM CBOOOIBI MOJICKYII.

20. OcHOBHOE YypaBHEHHME COCTOSHHMsS uieanbHoro rasa (ypaBHeHue Kiianeiipona-
Menneneesa). M3omporecchl.

21. 3axkoH MakcBenna Ui paclpesieleHuss MOJIEKYJl MJI€aJIbHOIO ra3a 1o CKOpOCTSIM U
SHEprusiM. XapakTEepHbIE CKOPOCTH JIBUIKEHUSI MOJIEKYJ UJ€aIbHOIO Ta3a.

22. Ilpunuun aeranbHOro paBHoBecus. bapomerpuueckas ¢opmyna. 3akoH bonbimana
JUISL pacpeiesIeHUsl YacTULl BO BHELLIHEM MOTEHIMAILHOM I10JIE.

23. Pabora npu u3MeHeHHu o0ObeMa, KOJIMYECTBO TEIJIOThI, BHYTPEHHSAS SHEPIrus
ujeanbHoro rasa. Ileppoe Hauano TepMOAUMHAMUKH, €T0 IPUMEHEHHUE K M3ompoleccaM. Bropoe
HayaJlo TEPMOJMHAMUKH.

24. DneKTpUYecKHii 3apsi ¥ ero CBOMCTBA. 3aKOH COXpaHEHHs 3apsna. BzanmonaencTeue
3apAnoB. 3akoH KynoHa.

25. DReKTpOCTaTUYeCKOe T0Je, BEKTOp HANPSKEHHOCTH. I[IpHHIHMI Cymepro3uIiuu
IEKTPUUYECKUX MOJIEH U ero NpUMEHEHHUeE s pacyeTa MoJisl, CO3JaHHOTO CUCTEMOIl 3apsI0B.

26. TloTox BekTOpa HAIMPSDKEHHOCTH JJeKTpudeckoro mois. Teopema [aycca s
AIIEKTPUYECKOTO MOJIS B BaKyyMe.

27. Teopema O MUPKYJISIHA BEKTOpA HANIPSDKEHHOCTH JIEKTpHUeckoro nos. [loreHmman
HOJIs1 TOYEYHOTO 3apsa.

28. CBoOOMHBIC W CBSI3aHHBIC 3apsbl. BekTop  anekTpudeckoro cMmerieHus. Teopema
["aycca ai1s 27eKTpU4ecKoro Mmojsi B JUJIEKTPHKE.

29. Pacnpenenenue 3apsia B MPOBOJHHMKE.  DJIGKTPOCTAaTHYECKas  WHIYKIIHS.
DneKTpudeckas eMKOCTh YETUHEHHOTO MPOBOAHUKA, 2-X IPOBOJAHUKOB.

30. DnekTponBrkymas cuia. 3akoH OMa U CONPOTUBIICHHUE TIPOBOJHUKOB. 3akoH Oma B
UHTerpajabHoi U AuddepenunansHoi Gopmax. 3akoH Oma A HEOTHOPOAHOTO yYacTKa LEeIH.

Tunossble 321a4M M0 TUCHUILIMHE
1. JIBIKeHHe MaTepuabHOi TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpeenuTh KOOPAMHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTH V TOUKH paBHA HYIIIO.
Oteer: 80 m.
2. JIBr>KeHHEe MaTepuanbHON TOYKH 33/1aHO 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.
OtBer: -0,10 m/c2.
3. JluHeliHAsT CKOPOCTh Vi TOYEK HA OKPYKHOCTH BpaIIaoMIerocs TUCKa paBHa 3 M/cC.
Touku, pacrnonoxxeHHsle Ha AR=10 cM Onmke K OCH, UMEIOT JIMHEHHYI0 CKOpPOCTh V2=2 M/C.
OnpenenuTh YIIOBYIO CKOPOCTh BpamieHus aucka. Oreer: 10 pan/c.
4. JIuCK BpamiaeTcsi COracHo ypaBHeHmio ¢ =A+Bt+Ct rne A=1pan, B=-2pan/c,
C = 0,5 pan/c®. HaiiTu yrioBoe yckopeHHe B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 pan/c.



5. JIuck BpalaeTcss CoriaacHo ypaBHeHHI0 ¢ = A+Bt+Ct3, rme A =1pax, B =12 pan/c,
C = -1 pa/c®. B xakoif MOMEHT BpeMEeHH YTIIOBas CKOPOCTh JUCKa OyaeT paBHa Hyio? OTBeT:
2c.

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

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

8. Haiitu moment unepuuu aucka maccou 0,5 kr m paauycom 20 cM OTHOCHTEIIBHO OCH
IEPIEHMKYIIAPHON K IIOCKOCTH JAUCKa U Ipoxoasmieii uepes ero uentp. Orser: 0,01 kr-m?,

9. HaiiTu MOMEHT mHepuuu CTep)kKHS Maccod 5 Kr M AJuHOM 1,2 M OTHOCHUTENBHO OCHU
HEPIEHANKYJIAPHOM K CTEPKHIO U IPOXOAAIIEH Yepes ero cepeauny. Orser: 0,6 Kr-m2,

10. HaiitTu MOMEHT HHEpUMH CIUIONIHOTO UWJIMHApPAa Maccod 2 KI' U PpaguycoM 5 cMm
OTHOCHUTENBHO ero ocu cuMmmeTpun. Otser: 0,025 Kkr-m?2.

11. Haiitu MomeHT mHepuuu crepkHs maccod 1,5 Kr m JMHOM 1 M OTHOCHUTENBHO OCHU
HEPIEHANKYJIAPHOM K CTEPKHIO U TPOXOasIIel yepes ero konen. Orser: 0,5 Kr-m?,

12. BepeBka paspbiBaeTCsl NMpU TOJBEIIMBAHMM K Hel Tema maccoid 36 kr. Temo kakoid
HanGoJIBIIEH MACCHI MOYKHO TIOJHMMATh HA 9TOH BepeBKe ¢ yckopernueM 2 M/c?? Otser: 30 Kr.
13. Teno cockanb3bIBaET MO INIAJKON MOBEPXHOCTH, cocTaBisomel yron 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OTBer: 5 M/c?,

14. C xaxkoii MUHMMAaJIbHOM FOPU30HTAJIBHON CHIJION HY)KHO MPUKUMATh TEJIO MACCOM 2 KI K
BEPTUKAIBHON CTeHe, 4yToObl oHO He ynano? KospduimeHT TpeHHs MeXOy MOBEPXHOCTHIO
cteHsl U TesoM pasel 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BeicoTbl 19 M 3a 2 c¢. Haiitu cuiny conpoTuBiIeHUs: BO31yXa,
cuuras ee nocrossauoi. Oter: 0,25 H.
16. MaxoBuk B BHJe LWIMHApAa Maccod 5 kr u paguycom 20 cM 3a 4 ¢ OT Hayana

PaBHOYCKOPEHHOT'O BpaIleHus JOCTUT 9acToThl 10 00/c. HaliTh MOMEHT chJl, IEHCTBYIOIINX HA
maxoBuk. OtBet: 1,57 H-m.

17. Tonkuil ogHOpOHBIN cTepkeHb JuMHON 50 cM u maccoit 400 T Bpamaercs ¢ yrioBbIM
yckopeHueM 3 pan/c? Okolno ocH, HpoXoismeidl MepHeHIUKYNSAPHO CTEPKHIO Yepe3 ero
cepenuny. Onpeaenuts Bpamatomuii MoMeHT. OTBet: 25 MH M.

18. [Tyns netut co ckopocteto 800 M/c, Bpalasich OKOJIO MPOAOJILHOM ocu ¢ yactoToi 3000
00/c. TlpuHMMas Tyimo 3a IIMHIPHUK JAAMETPOM 8 MM, ONPECIHTh KaKyrO OO KUHETHICCKOM
SHEPrHU TeJla COCTaBIISIeT KUHeTnuecKas sHeprus BpameHus. Orser: 0,44 %.

19. [Ton neiicTBHEM MOCTOSIHHOM CHUJIBI BaroHETKa Npuodpena ckopocTh 2 m/c. OnpenenuThb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OTBet: 800 [Ix.
20. Manenbkuii mapuk Maccoid 100 r ABMXKETCS B TOPU30HTAJIBHOM IUIOCKOCTH HA HUTHU

mmHoit 40 cm. Kakyro pabGoTy HYXKHO COBEPUINTH, YTOOBI YBETUYHUTH YIIOBYIO CKOPOCTH
mapuka ¢ 20 pan/c no 25 pan/c? Orer: 18 k.

21. OrnpenemiTth JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOT0 IMIMHIIPA, CKATUBIIIErOCsl 0€3 CKOMBKEHHS C
HAaKJIOHHOM IIJIOCKOCTH C BBICOTEI 1,6 M. OTBeT: 4 M/cC.
22. OnHOpPOMHBIM UUIAMHAP KaTUTCS 0€3 TPOCKaNIb3bIBaHHS IO TOPU30HTAIBHOM

MOBEPXHOCTU CO CKOPOCThIO 2 M/c. Ha Kakyto BBICOTY OH CMOXET IMOJHATHCA MO HAKJIOHHOMN
miockoctu? OtBet: 0,3 M.

23. Cuapsin maccel 50 Kr, JETSIIMH TOPU3OHTAIBHO cO ckopocThio 800 m/c, momagaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaliTu ckopocTh 1uart¢opmbl mocie MomnagaHus
cHapsza, ecnu ee macca 16 T. OTBet: 2,5 m/c.

24. [To ropu3oHTaIBHBIM peibcaM cO CKOpOCcThio 20 kM/4 BHXkeTcs miaTdgopma maccsl 200
kr. Ha Hee BepTHKaNbHO MajaeT KaMeHb Macchl 50 Kr u ABMXeTcs BMecTe ¢ Tuiargopmoit. C
KaKOl CKOPOCTBIO IOCIIe 3TOro JABMKeTcs miardopma? OrBer: 16 km/4.

25. [Tnardpopma B Buze aucka maccoil 4 Kr u paauycoM 12 cMm Bpamiaercs 1Mo HWHEPIHH
BOKPYI' BEPTUKAJIBHOW OCH. BO CKONBKO pa3 yMEHBIIMTCS 4acTOTa BpAlllEHUs, €CIM Ha Hee
MOJIOKUTH KOJIBIIO Maccol 1 kr u pagumycom 10 cm? OTet: 1,35.



26. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AcC0S(wt+@o), roe A=3 cMm,
a ® = 2 ¢, Haiitu MakcuMasbHYyI0 CKOPOCTh ToukH. OTBeT: 6 cM/c.

217. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AcCOS(wt+@o), roe A=5 cwm,
a ® = 2 ¢!, Haiftu makcumanbHoe yckopenue Touku. OtBer: 20 em/c2.
28. Haiitu mnepuwon kosiebaHui  (U3MUECKOTO0 MAaATHHKA, TNPEICTABISAIONIET0 COO0OM

OJIHOPOJHBIN CTepkeHb JnuHOW 60 cM, BpallalIuics BOKPYI TOPU3OHTAJIbHOW OCH,
MIPOXOJISIICH uepe3 oJuH U3 ero kKoHioB. OTBet: 1,26 c.

29.  Haiitm mnepuony KonebaHuil (U3UUECKOTO MAATHUKA, IPEACTABISIONIETO COOOM
OIHOPOJHBIN TUCK panuycoM 30 cM, BpalllatoIIUiCs BOKPYT TOPU30OHTAIBHOM OCH, MIPOXOAIIECH
yepe3 kpaii aucka. Orser: 1,33 c.

30. baion BMectumocThio 20 J1 COAEPKUT yIVIEKUCIbIM ra3 Maccod 500 r moja AaBiIeHUEM
1,3 MIla. Onpenenuts Temnepatypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHMMAaeT HUCalIbHBIN a3, coaepxammii | KMosb BelecTBa Npyu JAaBJICHUH
1 MIla u Temneparype 400 K? Otger: 3,3 M3,

32. baninon BMecTUMOCTBIO 12 1T COEPKUT yriaeKuciblil ra3. JlaBnenue rasza pasuo 1 Mlla,
temriepatypa 300 K. Onpenenuts maccy rasza B 6ayuione. OrBer: 212 1.

33. B 6amnone BMecTuMOCThIO 25 1 HaxomauTcs Bogopon mpu temmneparype 290 K. Ilocne

TOr0 KaK 4YacThb BOJOpOJAa HM3pacxoj0BajlM, JaBieHue B OawioHe noHuswiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxo0BaHHOrO Bojgopoaa. Orser: 8,3 r.

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

35. Kakoe xommuecTBO TemoThl moTpedyercs, 4ro0bl HarpeTh 1 Monb a3zora Ha 300 K mpu
nocTossHHOM o0beme? OTBeT: 6,23 K/[:k.

36. Ha CcKOIBKO HW3MEHWIACh BHYTPEHHSSI SHEPTUsS BOASHOTO TI1apa, €CIM MpPU €ro
M300apUYECKOM CXKATHH BHEUTHUE CUITBI coBepunuid padoTy paBHyro 10 k/[x? OrBer: 30 k/l:k.
37. [Tpu xaKoM aBIE€HUH NPOUCXOANUIIO U300apHOE pPaCIIMPEHUE a30Ta, €CIIM Ha YBEJIINUCHHUE
ero oorema Ha 12 11 6b110 3aTpadueHo KoindecTBo TeroTsl paBHoe 21 k/Ix? OrBet: 500 kIla.
38. Kakoe xonu4ecTBO TEIIOTH ObLIO 3aTpaueHO Ha HarpeB Ieiius MPU MOCTOSHHOM 00beMe
V=20 1, ecnu ero gasienue Bozpociuo Ha 400 k[1a? OrBer: 12 k/:xk.

39. Kakoe xonmndecTBO TeIIoThl MoTpedyeTcs, 4ToObl HarpeTh 8§ Mok Bojgopoaa Ha 100 K
npu noctossHHOM naBieHuun? Orser: 23,3 k/x.

40. Ilpu u3oxopHoMm HarpeBe | Momsl renus Temmeparypa yBenuuuBaeTca B 3 paza. Haiftu
npuparienue surporuu. Orser: 13,7 JIax/K.

41. HaliTi paccTosiHHE MEXIY ABYMSI TOUCYHBIMH JJIEKTPHYECKUMU 3apsaMH, €CIId M3BECTHO,
YTO MPH YMEHBIIEHUH 3TOTO paccTOSHUSA Ha 50 cM cHila B3aWMOJICHCTBUS YBEIUYHBACTCS B 2
paza. OrBer: 1,7 m.

42. Ha meramumdeckoi cdepe pamuycom 15 cm Haxommres 3apsag Q = 2 vKin. Onpenenutsb
HaNpsOKEHHOCTh E 3JeKTPOCTATHUECKOro MoJisi Ha paccTostHUM I = 10 cM OT meHTpa cgepsbl.
Ortger: 0.

43. Ha meramuinyeckoit cdepe paguycom 15 cm Haxomutes 3apsa Q = 2 vKn. Onpenenuts
HANPSDKEHHOCTH E 3JIEKTPOCTAaTUYECKOro Mo Ha moBepxHocTH cheprl. OTBer: 800 B/Mm.

44, Ha merauindyeckoi cdepe paguycom 15 cm Haxomutes 3apsa Q = 2 uKn. Onpepenuts
HaNpsHKEHHOCTh E 3JIeKTPOCTATHUECKOro MOJIsi Ha paccTostHUM I = 20 ¢M OT HeHTpa cgepsbl.
OTtBet: 450 B/m.

45. Metamndeckuii map paguycom 5 cMm Hecet 3apsa Q = 10 uKn. Onpenenuts noteHuuan @
AIIEKTPOCTATUYECKOTO MOJIsl Ha NoBepxHocTH 1mapa. Orser: 1800 B.

46. JIBe KOHLIEHTPUYECKHE METANINUECKUE 3apsukeHHbIe ceprl paguycamu R1 =6 cm u Rz = 10
CM HecyT cooTBeTcTBeHHO 3apsaasl Q1 = 1 HKi u Q2 = -0,5 vKi1. Halitn HanpsbkeHHOCTh E 0TS
B TOYKE, OTCTOSIIIEH OT IeHTpa cdep Ha paccrosHue 1 = 5 cM. OTBert: 0.



47. DNeKTpUYeCKoe T0Jie CO3JaHO JBYyMs OECKOHEYHBIMU NapauiebHBIMU IJIaCTHUHAMH,
HECYIIMMH PaBHOMEPHO paclpeieNeHHblii 1o mnomanau 3apsan [ =1 uKin/m2. Onpenenuts
HanpsbkeHHocTh E monst mexay mnactunamu. OTBer: 0.

48. DnexTpuyeckoe TI0JIe CO3/laHO JBYMs OECKOHEUHBIMH TMapajUIeIbHBIMU IJIACTUHAMH,
HECYIIMMH PaBHOMEPHO pacHpeleleHHbli Mo miomamu 3apsan [ = 1uKn/m?. Onpenenuts
HanpspkeHHOCTh E nons BHe miactud. OTBer: 113 B/Mm.

49. TloTeHIHan MEKTPHYECKOTO MOJIs, CO3aBaeMOr0 CUCTEMOH 3apsI0B, MMeeT BHA ¢ = a(X°-
y?), rae a=1B/M? HaiiTu MOIydb HANPSKEHHOCTH »SJIEKTPUYECKOrO MO B TOUKE C
koopauHatamu X = 1 M, y = 0,5 M. OtBet npuBectu B cucreme CU u OKpyTIIUTh ¢ TOYHOCTBIO 10
nByx mudp nocine 3ansaroil. [OTBer: 2,24 B/m.

50. IBa toueunsix 3apsina +7,5 uKn u —14,7 uKn pacnonoxensl Ha pacctosnuu 5 cM. Haiftu
HAIPSDKEHHOCTD AJIEKTPUYECKOIO MOJIS B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT MEPBOTO
u 4 cm ot Broporo 3apsiaa. Orser: 112 kB/m.

51. OnpenenuTh HANPSHYKEHHOCTh JJIEKTPUYECKOTO IOJII B TOYKE, PACIIOJIOKEHHON BHOJb
npsMoit, coenunstomieit 3apsanpl +10 HKin u +8 uKn u Haxonseiics Ha paccrogHuu 12 cm ot
NEepBOTrO M 8 cM OT BTOPOTO 3apsana. Paccrosnue mexnay 3apanamu 20 cm. OtBer: 5000 B/m.

52. B BepuimHax KBajJpara cO CTOPOHOM 5 CM HaxXOJSATCS OJAMHAKOBBIC MOJOKHUTEIbHBIE 3apSabl
2 uKn. OnpenenuTs HaPSYKEHHOCTh AJIEKTPUUECKOro Mo B ieHTpe KBaapaTa. Oreer: 0.

53. Paccrosiaue | Mmexay 3apsaamu Q=12 aKu qunons pasao 10 cm. Haiiti moteHiuai ¢ moss
CO3aHHOT'0 JAMIIOJNEM B TOUKE, yAajJeHHO! Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsija.
Otger: 0.

54. Jlunonb ¢ D3IEKTPUYECKUM MOMEHTOM p =75 nKi'M cBOOOJHO yCTaHaBIMBaeTcs B
OJIHOPOJHOM DJJIGKTPUYECKOM TToJie HanpspkeHHocThio E = 80 kB/M. Bperamcnuts paborty A,
HEOOXOIUMYIO JIUISl TOTO, YTOOBI IOBEPHYTH AMITONb HA yroi oo = 90°. OTBeT: 6 MKJLK.

55. Ompenenuth, TpU KaKOHW HANPSHKEHHOCTH FE  CpPEIHET0 MAaKpOCKOMHYECKOTO TOJsi B
JMIEKTpHKE (6=3) TONIAPU30BAHHOCTE P JTOCTHTHET 3HaueHus, paHoro 200 MkKi/m2. OTBet:
11,3 MB/m.

56. Haiitn paanyc BHenHelH o0KIaaku Ry BO3MymHOTo cheprdecKoro KOHIeHCATOpa EMKOCTHIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku R1 = 2 cm. OTBeT: 4,5 cm.

57. Haittu pamumyc R1 BHyTpeHHeH OOKIagku c(hepuyeckoro KOHJEHCAaTopa €eMKOCTBIO
C = 3,3 ¢, eciu paguyc BHemHel Rz = 3 oM, quanextpuk — napadu (¢ = 2)? OtBer: 1 cMm.

58. OmpenenuTh 3IEKTPOEMKOCTh IMIMHIPUYECKOTO BO3AYIIHOTO KOHAEHCATopa JJIMHOU
| =10 cm, ¢ pamuycamu o6kmanok Rt =1 cm u R2 =2 cm. OtBer: 8 n®.

59. Tpu oAMHAKOBBIX KOHJIEHCATOpa COEAMHEHBI IMocieaoBaTenbHO. EMKOCTh Takoil Garapen
C =100 nd. Onpenenutb eMKOCTh OaTaped KOHJEHCATOPOB, MOCIE TOro, Kak OAMH M3 HHUX
3anonHuIH napadpuHoM (e = 2). OTBer: 120 nd.

60. ITnockuit Bo3aymIHBIA KOHAEHcaTop anekTpoeMkocThio C = 1,11 H® 3apsbkeH 10 pa3HOCTH
norenimaioB U =300 B. Ilocine oTkioueHMs OT MCTOYHMKA TOKAa PACCTOSHUE MEXKIY
oOKJlaJKaMu KOHJEHcaTopa ObUIo yBenu4eHo B 5 pa3. OnpenenuTs paboTy A BHEIIHUX CHUJI TIO
pasnBmkennio ookimanok. Orser: 0,2 m/x.

61. Cwia Toka B MPOBOJHUKE M3MEHSCTCS CO BpEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitn 3apsa (, mporekaroliuii dyepe3 IMONEpeyHOe cedeHHe MpOBOJHMKA 3a Bpems 7=1c.
OTtBer: 0,25 K.

62. AxkkymynsTop ¢ BHyTpeHHHM conpotuBieHreM 0,080M mpu Toke 4A oTHaeT BO BHEUTHIOKO
nernb 8BT. Kakyro MOIIHOCTE OTAACT OH BO BHEUTHIOO 1enb Tipu Toke 6A? OTBet: 11 BT.

63. K ucrounnky toka ¢ 3JIC [1=1,5 B npucoeauanmm katymky ¢ conpotuicaremM R=0,1 Om.
AmMriepMeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korja k MCTOYHHMKY TOKa MPUCOEIUHHIN
MOCJIEIOBATEIBHO €I1I€ OJIMH MCTOYHHK TOKa ¢ Takoi ke DJ]C, To cuna Toka | B TOM ke KaTymike



okaszanack paBHou 0,4 A. Onpenenutb BHYTPEHHEE CONMPOTHUBIICHUE MEPBOTO UCTOYHUKA TOKA.
Otger: 2,9 OMm.

64. Ilpu cune Toka 11=3 A BO BHeIIHEH Ilenu akKyMYJISTOpa BbLAeseTcss MoHocTh P1=18 BT,
npu cuie Toka l;=1A - coorBerctBeHHO P>,=10BT. Onpenenuts BHyTpPEHHEE COMPOTHUBIICHUE I
Oarapeu. OrBet: 20 Om.

65. IlmoTHOCTH TOKa B MEIHOM MPOBOAHMKE paBHa 2 A/mm~. HaiiTu HampsykKeHHOCTh
ANEKTPUYECKOTO IMOJIsI B MPOBOAHMKE. YJenbHOe corpoTuBieHue meau 17 HOm'M. OTBet:
34 mB/m.

2

OIIK-1.2 [IIpuMeHsieT eCTECTBCHHOHAay4YHbIE U  OOIICMH)XCHEPHBIC 3HAHUS, METOJbI
MaTE€MaTU4YeCKOro aHajiu3a U MOJCIMPOBAHUSA, TEOPETUYECKOTO U HKCIEPUMEHTAIBLHOTO
UCCJIEIOBaHMSI B MPOPECCUOHAIBHOMN 1eATeIbHOCTH

Tunosele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. BrlunciieHue NpPONAEHHOIO MyTH NPU HEPABHOMEPHOM ABMKEHHUU MaTepHallbHON
TOYKH.

2. llentp w™macc. VYpaBHeHWe [IBIDKEHHS IieHTpa wMacc. CHcremMa IIeHTpa Macc.
PeakTnBHOE IBMKEHUE.

3. KpuBonmueiiHoe nBMXEHHE MaTepUANbHON TOUKH. TaHTCHIMAIBHOE M HOPMAJIbHOE
YCKOPEHHE.

4. BpIBOJ MOMEHTOB MHEPLMU CTEPKHS, IWJINHAPA, 11apa.

5. Pabora cuibl 1 MomHOCTE. KuHETHYECKAs: SHEPTUs MOCTYATEIbHOIO JIBUYKEHUS.

6. Kunernmueckas »Heprus Tena, BpAIIAIOMIETOCSd BOKPYT HEMOABM)KHOW  OCH.
Kunerndeckas 3Heprus py MIOCKOM JABH)KEHUU.

7. Csobonnbie ocu. ['mpockorm. [peneccus rupockorna.

8. [Ilonartue o HeuHepuManbHBIX cucTeMax otcueta. Cunbl uHepuuu. Ilpuniun
HKBHUBAJIEHTHOCTU DWHILTEIHA.

9. IlpyxuHHBIH, QU3NUECKUN U MATEMATHUECKUN MasiTHUKU. DHEPrusi TapMOHUYECKOTO
OCHWJLISATOpA.

10. CnoxeHue oIMHAKOBO HANpPaBJICHHBIX U B3aUMHO MEPHEHIUKYIAPHBIX KOJIEOaHUH.

11. DxcnepuMeHTanbHOE MOATBEPKIACHUE pacnpenenenus Makcsema: onbiTsl LlTepHa
u Jlammepra.

12. CpenHee 4YHCIO CTOJKHOBCHWH, CpEeNHSS JUIMHA CBOOOJAHOTO TpoOera U
3 PEKTUBHBIN THAMETP MOJIEKYII.

13. AnmumabarHbrii mporiece, ypaBHeHue [lyaccona.

14. TemnoeMKOCTb HJEANBHOIO Ta3za IMpH H30mIpoleccax. YpaBHeHue Maifepa.
Knaccuueckas MoOJIEKyJIsIpHO-KMHETHYECKash TEOPHUsl TEIJIOEMKOCTH MJI€abHOIO Ta3a M ee
OTPaHUYEHHOCTb.

15. Kpyrogoii nporiecc (mukm). TeruioBble ABUTaTeny W XosoawibHble MammHbl. KITJ]
uaeanbHoOM TemioBoil MammHbl. [{ukin Kapho.

16. DHTpomnws MaeaNFHOTO Ta3a MPH 0OpaTUMBIX M HEOOPAaTHUMBIX Mporeccax. Teopema
Hepucra. Cratuctuueckoe TOJIKOBaHHE SHTPONUH. TepMOIMHAMHUKA HEOOPAaTUMBIX MPOLIECCOB.

17. TloTeHIMaNbHOCTH dJeKTpudeckoro mons. Pabora mo mepemereHuto 3apsaa B
aneKkTpudeckoM nose. IloreHnnanbHas SHeprus B3aMMOAEHCTBUS AIEKTPUUIECKUX 3apsAI0B.

18. CBsi3p MEX/1y MOTSHIIHAIOM M HAIIPSHKEHHOCTHIO.

19. Ilpumenenue Teopemsl [aycca i pacdera 3JIEKTPUUYECKHUX IOJIEH, CO3JIaHHBIX
TOYEYHBIM 3apsAI0M, PAaBHOMEPHO 3apsDKEHHBIMH IJIOCKOCTBIO, C(hepoi, HUTHIO, LUIUHAPOM,
LIapOM.

20. BrruncieHne MOTeHIIMANA TI0 HAMPSHKEHHOCTH IEKTPHYECKOTO TTOJIS.

21. DnexTpuyecKMii MOMEHT Aumnois. ToueuHbld JUMONb. JNEKTPUUECKOe IoJje
TOYEYHOTO JUIONS U €r0 pacyeT Ha OCHOBE MPHUHIIMIIA CYNEPHO3UINU. DNEKTPUUYECKOE MoJe Ha
OCH JTUIIOJIS ¥ B HAIIPABJIEHNUH, IEPIIEHANKYIISIPHOM K OCH JIUIIOJI.



22. DNeKTpUYeCcKUd AWUIONb B OIHOPOIHOM U HEOJHOPOAHOM HJIEKTPHUYECKOM IIOJIE.
[ToreHuManpHas SHEPTUS JTUTIONIS.

23. JIUPNeKTpuKH,  HOJsSpuU3alus  JUDJIEKTPUKOB.  BekTtop  MONSIpU30BaHHOCTH.
DNEeKTpUUeCKoe TI0Jie BHYTPH JTUAJIEKTPUKOB. JlMANeKTpuUYecKass BOCIPUUMYHBOCTH U
MPOHUIIAEMOCTb.

24. VYcnoBusl Ui BEKTOpa HANPSOKEHHOCTH  DJICKTPUUYECKOTO TOJMST W BEKTOpa
ANEKTPUYECKOTO CMEILIEHUs Ha TPaHUIIE BYX JUAIEKTPUKOB.

25. CerHerodNeKTPUKH, HX CBOWCTBA. J{MAIEKTpUIECKUI THCTEPE3UC.

26. KonpeHncatopbl, BHIbl KOHICHCATOPOB. OHEPrusi 3apsLDKEHHOTO IMPOBOJHUKA,
KOH/JIEHCATOpa. DHEPrusl AIEKTpUIecKoro nojisi. O0bemMHasi IIIOTHOCTh YHEPTHUH.

27. Knaccuueckue ONbITH IO OOHAPYKEHUIO U 00BSICHEHUIO MEXaHU3Ma BOZHUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHUS ODIIEKTPUYECKOTO TOKA. XapaKTEPUCTHUKH
AIIEKTPUYECKOTO TOKA: CHJIa TOKA U IJIOTHOCTh TOKAa. YpaBHEHHE HEIIPEPHIBHOCTH.

28. PasBerBneHHbIC AuiekTpudeckue nenu. [Ipasuna Kupxroda.

29. MomHocTte Toka. 3akoH JIxoynsa-JleHna B mHTerpanbHoi M auddepeHIuaIbHON
dbopmax.

30. Ksasucranuonapusie TOkH. IIporeccel ycTaHOBIEHUS TOKAa IpU 3apsije, pa3psae
KOHJICHCATOpA.

4.2. IIpoMe:kyTOuHasi aTTecTalus B (hpopMe IK3amMeHa (2 cemecTp)

Kon Pe3ybTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEHIIMH Conep:kanue KOMINeTeHIU
OIIK-1 Crnioco0eH NpuMEeHATh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHbIE 3HAHMS,

MCTOJAbI MAaTEMATHUYCCKOI'O aHa/In3a U MOACIIMPOBAHUA, TCOPCTHICCKOI'O U
OKCIICPUMCHTAJIIBHOT'O UCCJIICJOBAHUS B HpO(bCCCI/IOHaJII)HOI\/JI JACATCIIBHOCTH

OIIK-1.1 Z[eMOHCTpI/IpyeT C€CTCCTBCHHOHAYYHBIC U O6H_IGI/IH)KCHepHHe 3HaHHWA, 3HaHUA MCTOJ0B
MAaTE€MAaTUYCCKOro aHajlin3a W MOACIUPOBAHHA, TCOPECTUUCCKOIO M OKCICPHUMCHTAJIBHOIO
HUCCICO0OBaHUA

Tunosblie TeopeTHYecKHE BONPOCHI K IK3aMeHY 110 IUCHHUILIHHE

1. Bekrop MarHuTHOM MHAYKIMH. MarHUTHOE 110JIe PAaBHOMEPHO JBMXKYILErOCs 3aps/a.
3akon buo-Casapa-Jlamnaca.

2. BsaumopeiicTBHE MPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

3. Teopema o IUPKYISAIMHUN BEKTOPA HHAYKIIUA MAaTHUTHOTO TI0JIs. 3aKOH ITOJIHOTO TOKA.

4. TloTox BekTOpa MarHUTHOM MHAykuuu. Teopema ['aycca miast BeKTopa MHIYKIMU
MarHuTHOTO 1oJjist. KoHTyp ¢ TOKOM B OTHOPOAHOM M HEOJHOPOAHOM MarHUTHOM IIOJI€.

5. SBnenue JJIEKTPOMAarHUTHON UHIYKIHUU. OneIThI ®dapanes. 3aKoH
NIEKTPOMarHuTHOM MHAYyKIUH. [IpaBuno Jlenna. DnexkrponBrxkymas cuna MHAyKOnd. [lonHsii
MarHuTHeIi NoToK. Toku Dyxko.

6. SBnenue camomHaykiuu. MuaaykruBHOCTh. DJIC camomHayKIuu. MHAYKTHBHOCTH
COJICHOM/JIA.

7. Bsaumuas wuHAYKOUS. B3anMHas WHAYKTHBHOCTh. OHEPrusi KOHTYypa C TOKOM.
IInoTHOCTH DHEprUM.

8. Hamaramuennocts. Tokn HaMarHW4MBaHUS. BEKTOp HANMPSHKEHHOCTH MarHUTHOTO
noiig. TeopeMa 0 IUPKYJIALUN BEKTOPA HAIPSHKEHHOCTH MATHUTHOI'O T1OJIA.

9. PacnpocrtpaHeHre BOJH B ymnpyroi cpeme. [IpojoibHBIE W TIONEPEYHBIC BOJHBI.
VYpaBHeHUe IUIOCKOM U cepuueckoil rapmMoHmdeckux BosiH. Pa3oBas ckopocTb. BomHoBoe
ypaBHeHUE. DHeprus BoiHbl. [IpuHimn cyneprno3unuu BoiaH. CTosiune BOJIHBI.

10. BonHoBoe ypaBHEHHE i DJIEKTPOMArHUTHOM BoOJHBI. (OCHOBHBIE CBOICTBa



AJIEKTPOMArHUTHBIX  BOJIH. OJHEPrusi  AJIEKTPOMArHUTHbIX BOJH. Bekrop IloiHTHHTA.
NHTEHCUBHOCTH BOJIH.

11. BpemeHHas U TNPOCTpaHCTBEHHass KorepeHTHOCTH. CTemneHb KOTePEeHTHOCTH.
Nutepdepennus nyx BonH. Untepdepennus ceera. [llupuna narepdepeHIIMOHHOM MOJIOCH.

12. Tudpakuus ceeta. [Ipunnun [rolirenca-dpenens.

13. EcrecTBeHHBIM W TONSPU30BaHHBINA CBET. 3akoH Mamtoca. CTerneHb MONsIpU3aluu
CBETA.

14. Tlonspusauus npu OTpaKEHUU U IpesoMieHU . 3akoH bprocrepa.

15. PacnpocTpanenue cBera B momiomaromux cpeaax. 3akon byrepa. Jlucnepcus cpera.
HopmanbHast 1 aHoManbpHas AUCIIEPCHSL.

16. TeruioBoe H3Iy4eHHME M €r0 XapaKTEPUCTUKH. 3aKOHBI TEIUIOBOIO H3IIyYEHUS.
I'unoresa [1nanka. @OTOHBL.

17. KopryckynsspHO-BOJHOBOW Jyaln3M cBeTa W Marepuu. lumore3a ne bpoiis.
Hexotopsle cBolicTBa BoaH ae bponis.

18. BonHoBBIE cBoiicTBa MuKpouacTuil. Judpakius 3IEKTPOHOB. [Tpunimn
HeonpenaeneHHocTu [eiisenoOepra.

19. BonnoBas ¢yHkius u ee ¢puznueckuii cmbicia. HopMupoBka, cTaHapTHBIE yCIOBUS.
Cyrniepno3uiys COCTOSIHUI B KBAHTOBOW MEXaHHKE.

20. Yactumia B OAHOMEpPHOHN MPSMOYTOJbHOM MOTEHIMANIBHON sSME€ C OECKOHEYHO
BBICOKMMH CTeHKamH. [IpoxokjaeHue dYacTuilbl CKBO3b MOTEHIMAJIBHBIN Oapbep. JIMHEMHBIN
rapMOHUYECKUI OCHUILIATOP.

21. Atom Pesepdopna-bopa. DHeprernueckne ypoBHH. ATOM BOIOpPOAA B KBAHTOBOM
MEXaHHKE.

22. KsanroBble umucna 3j1ekTpoHa B arome. CrnuH snmektpoHa. CIMH MHKpPOYaCTHI.
®epmuonbl. bozonsl. IIpunmun Ilaymu. Pacrnpenenenue 531€KTPOHOB IO SHEPrETUYECKUM
ypoBHsM B aromax. [lepuonnueckas cucrtema 3JI1€MEHTOB.

23. TlonAaTHe O KBAaHTOBBIX CTaTUCTUKAaX boze-OiHmreitna u  ®depmu-/lupaxa.
BBIpoKIEHHBIN 2JIEKTPOHHBIN ra3 B MeTaJUIaX.

24. PasMep, coCTaB M 3aps]l aTOMHOTO sipa. Jledekt maccel u sHeprus cBs3u sapa. CriuH
A]lpa ¥ €r0 MAarHUTHBINA MOMEHT. SnepHble cuibl. Moaenu siapa.

25. OOmue cBoicTBa AneMeHTapHbIX 4yactull. Kimaccudukamus sneMeHTapHbIX YacTHII.
Yactuupl u  aHTtuyactuibl. CHIIBHOE, 3JIEKTPOMAarHUTHOE, CJ1ad0€ U TPaBUTALMOHHOE
B3aUMOJICHCTBHS.

Tunosble 32124 110 AMCLHHUILIMHE
1. TIlo mnpsmomy O€CKOHEYHO JUIMHHOMY IMpOBOJHUKY TedeT Tok 50 A. Omnpenenuts
MarHUTHYI0 MHAYKLHIO B TOYKE, YJAJIEHHOM Ha paccrosiHue 5 cM oT mnpoBojgHuka. OTBer:
200 mxTa.
2. Yemy paBeH paauyCc TOHKOI'O KOJIbIla, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHMTHOTO TOJIS B LIEHTpE KoJibla paBHa 2 A/mM? OTBet: 7,5 M.
3. Kakoii Tok Teder o nmpsMoMy O€CKOHEYHO JITHHHOMY ITPOBOJIHUKY, €CIIM Ha paccTostHun 10
CM OT Hero marHuTHas MHAyKus pasHa 20 MkTn? Orser: 10A.
4. Kaxoit Tok uzer o ToHKkomMy KoJblty paanyca 10 cM, ecnu MHAYKIMS MarHUTHOTO IOJIS B
nenrpe konbla pasHa 100 mxTn? OrBer: 16 A.
5. Jlpa NIMHHBIX NapajuIeIbHBIX IPOBOJA HAXOIATCS HA pPacCTOSHUUM I'=5CM OIMH OT
npyroro. [To mpoBoiaM TEKyT B MPOTHUBOIIOJIOKHBIX HAIPABICHUSX oquHaKkoBble Tokn | =10 A
Kaxaplid. HaliTu HanpsokeHHOCT, H MarHMTHOTO MOJSE B TOYKE, HAXOJAIIEHCs HAa pacCTOSHUU
r1 =2 cM oT oJHOTO | 2 = 3 ¢M OT Apyroro nposoaa. OTeer: 132 A/m.
6. OnpenenuTh UHIYKIMIO MarHUTHOTO TOJISI HA OCH JUTMHHOTO COJIEHOMJIA, COZAEPKAILEro
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. Orser: 0,025 Ta.



7. CKOJIbKO BUTKOB Ha CJIWHUILYy JUIMHBI COJCPXKUT JUTMHHBIA COJCHOHWJ TPH CHJIC TOKa
| =0,5 A, ecii HanpsHKEHHOCTH 110J1 Ha ocH costeHouaa H = 300 A/m. Otser: 600 mt.

8. OnpenenuTh HANOPSHKEHHOCTb MAarHUTHOTO TIOJNS HA OCH JJIMHHOTO COJICHOWAA,
conepxamiero N = 10 Butkos/cM mipu cuite Toka | = 1 A. OrBet: 1000 A/m.
9. Brrauciauts HUPKYJAOUIO BCKTOpA HAIIPAKCHHOCTHU BAOJIb KOHTYpPA, OXBATLIBAIOIICTO

toku |1=10A, [>=15A, Tekymme B OaHOM HampaBieHUH, U TokK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBeT: 5 A.

10. IIpsimoit ipoBoI, IO KOTOPOMY TeueT TOK 1=1 KA, pacnoyioxeH B OJJHOPOJITHOM MAarHUTHOM
10JIe MEPHEeHIUKYISIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosie Ha OTpe3oK
npoBoya junHou 1=1 M ecnu marauTHas uHayKuus B pasHa 1 Tn? Orser: 1000 H.

11. IIpsmoit mpoBox, mo koropomy TedeT Tok 1=100 A, pacmonoxkeH B OIHOPOJHOM
MarHuTHOM ToJie o yriioM 60° Kk muHusM MarHuTHOM nHAyknuu. C kakod cuiioit F aeicTByer
0JI¢ Ha OTPE30K mpoBoza JinHoi =10 CM ecnu marauTHas uaaykius B pasaa 0,1 Tn? OrBer:
0,87 H.

12. Pamka raapBaHOMETpa JIMHON a=4 cM u mupunoi b = 1,5¢Mm, cogepxamias N=200 BuTkoB
TOHKOM MPOBOJIOKH, HAXOJUTCS B MarHuTHOM moine ¢ unaykuuedr B=0,1 Tn. Ilnockocts pamku
napajuiesibHa JTMHUSIM MHAYKUud. HaliTn Mexanundeckuii MOMEHT M, NeWCTBYIOLIUI Ha PaMKYy,
Korja mo BUTKy TeueT Tok |1=1 MA. OTBeT: 12 mxH/Mm.

13. Hampsbkennocts H MarHuTHOro moist B LIEHTpe KpyroBod Butka paBHa 200 A/wm.
MarHuTHBI MOMEHT py, BUTKA paBeH 1 A m? Berancnuts paauyc R Butka. OTBeT: 9,27 eMm.

14. Beruucnuts paauyc R 1yru okpy>XKHOCTH, KOTOPYIO OTIMCHIBAET MPOTOH B MArHUTHOM TIOJIE C
unaykuuen B = 15 mTn, ecnu ckopocTh v npotoHa paBHa 2 Mwm/c. OTBert: 1,38 M.

15. JIBykpaTHO HMOHHM3UPOBAHHBIM aTOM Tenus (@-4acTUlla) JBMXKETCS B OJHOPOJIHOM
MarHuTHOM ToJjie HanpsokeHHOCThIo H = 100 kA/M mo okpyxuOcTH pamguycoMm R = 10 cm. Haiitu
cKopocTh U a-dactullsl. OTBeT: 0,61 MMm/c.

16. Ha »71eKTpoH, ABIXKYIIMICS B OJHOPOJHOM MarHUTHOM mosie MHaykimed B =2 Tn co
ckopocThio v =107 m/c peiictByer cuma F=1,6 nH. Haiitu yrom MexIy HampaBleHHUSIMH
CKOPOCTH M MarHUTHOM uHAyKuuu. OrBer: 30°.

17. Ilenb cocTOMT W3 MOCIENOBATENIbHO COCOUHEHHBIX corpoTuBieHus R =1 OwM, karymku
uHAYKTUBHOCTH L = 1 T'H, uctoynmka Toka u kmoua. Kimtou 3aMkHyT. Uepe3 kakoe BpeMs Mocie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymeHbmuTes B 2 pasa? Orser: 0,693 c.

18. llemp cOCTOMT U3 TMOCIEAOBAaTENbHO COEAMHEHHBIX  CONPOTHBIICHUS, KaTYLIKH
WHAYKTUBHOCTH, UCTOYHHUKA TOKa M Kitouya. Kiou 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya cuja TOKa B LEMM YMEHbIIMIack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
uHAykTUBHOCTH L = 4,1 I'n. OTBeT: 9 OM.

19. BblYMCIuUTh SHEPTrHUI0 MArHUTHOTO Moy cojeHouna, conepxkaiiero N = 1000 BuTKOB

npoBojAa, mpu cuie Toka | =1 A, ecnm MarHUTHBIA TOTOK Yepe3 €ro MOMepeyHOe CeueHHue
® =0,1 mB6. OtBeT: 0,05 JI:k.
20. HaliTh MHAYKTMBHOCTH IPOBOJAIIEIO KOHTYpA, €CIM MAarHUTHBIM NOTOK 4Yepe3 HEro

yBenuuuBaetrcs Ha 0,02 BO B pe3ynbraTe n3MeHeHUs TOKa B KoHType ¢ 4 A 1o 8 A. OrTBeT:
5 mI'H.

21. Ha myTu cBeTOBON BOJHBI, MAYLIEH B BO3AYyXE, MOCTABWIM CTEKISHHYIO IIJIACTUHKY
(mokazarenb TMpeIoMIIeHHs cTekiaa paBeH 1,5) tommmHOM 1 mMM. Ha CKONBKO W3MEHHUTCS
ONTHUYECKas JJIMHA ITyTH, €CJIM BOJIHA MMAIa€T Ha TUIACTUHKY HOpMmaibHO. OTBeT: 0,5 MM.

22. Haiitn Bce mmuubl BonH Buaumoro ceera (ot 0,76 nmo 0,38 MxMm), KOoTOpble OynyT
MaKCHMaJbHO YCHUJICHBI MPU ONTHYECKOW Pa3HOCTH XO0Jla UHTEePPEPUPYIOIIUX BOJIH, paBHOM 1
MikM. OTBeT: 0,5 MKM.



23. Paccrostare d Mexy nByms mensmu B onbite FOHTra paBHO 1MM, paccrostaue | ot mieneit
10 3kpana 3 M. OnpenenuTs JIMHY BOJTHBI A, UCITYCKa€MON MCTOYHUKOM MOHOXPOMATHYECKOTO
CBeTa, eciu muprHa b uHTepPepeHIIMOHHBIX T0JI0C Ha 3KpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
24. Ha mpuibnyto mienky (N = 1,3), HaxoAsuiyrocss B BO3JyX€, MaJaeT HOPMAJIbHO IMYy4OK
ay4eit 6enoro cera. [Ipu kakoil HAMMEHBIIEH TONIIMHE O TUIEHKU OTPa)KEHHBIN CBET C JUIMHON
BoHBI A = 0,55 MKM oOKaxkeTcs MaKCHMalbHO YCUJICHHBIM B pe3yjbTare HHTEpPPEpEeHINN?
OtBet: 0,1 MKM.

25. Paccrosinuie Arz1 Mexay BTOPBIM U MIEPBBIM TEMHBIM KOJibIlaMu HbIOTOHA B OTpake€HHOM
ceere paBHO | MM. Ompenenutb paccrossHuE Arip9 MEXAY JIECATBIM M JEBATHIM KOJIBLIAMHU.
OtBer: 0,39 MmMm.

26. Ha mens mupuHoit ¢=0,05 MM mamaeT HOpMaJIbHO MOHOXpoMartuueckuii ceer (A=0,6
MKM). Onpenenuts (B rpaaycax) yroi @ Mexay IepBoHAaYalIbHBIM HANPaBICHUEM ITy4Ka CBETa U
HaIpaBJeHUEM Ha YETBEPTYIO TEMHYIO TU(PpaKkImoHHyo nojocy. OTBer: 2,75°.

217. CKONBKO IITPUXOB HA KAXKIBIM MUJLTUMETP COACPKUT TUGPAKIMOHHAS PEUIeTKa, eCIH
npu HaOMIOJEHUHM B MOHOXpOMaTuueckoMm cBere (A=0,6MKM) MaKCHMyM TMSTOrO TMOpSAKa
OTKJIOHEH Ha yroa ¢=18°? Orser: 100.

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

29. CKOJIPKO IITPUXOB HA KAXJbI MUJUIUMETP COAEPKUT IU(paKIMOHHASA PELIETKA, €CIU
npu HaOMIOJeHUH B MOHOXpoMarudeckoMm cBere (A = 0,6 MKM) MakCHMyM TPEThErO MOpPSIKa
OTKJIOHEH Ha yron ¢ = 21°? OrBet: 200.

30.  Ily4ok ecTecTBEHHOro CBETa, WAYIIUI B BOJE, OTPAKACTCS OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie majeHus o (B rpajaycax) OTPaKCHHBIA CBET
TOJIHOCTBIO oJsApu3oBan? OTeer: 61,2°,

31. VYron Bprocrepa ogp IIpU MaJIEHUU CBETA U3 BO3/IyXa HAa KPUCTAJUI KAMEHHOM COJIM paBeH
p

57°. Onpenenuth CKOPOCTh CBETa B 3TOM Kpuctauie. OrBer: 194 Mm/c.

32. IIpenenbHbIl yrojg o IOJHOIO OTPAXKEHWs Iy4yKa CBETa HA TPAHMIE KUAKOCTH C

BO3IyxoM paBeH 43°. Omnpenenuth yron bproctepa agp, (B rpamycax) ais majueHds Jyda W3
BO3/yXa Ha MMOBEPXHOCTH ATOM JKUAKOCTH. OTBet: =55°45".

33.  Yron Mexay TIIaBHBIMH IUIOCKOCTSIMH TIONISipH3aTOpa M aHanu3atopa cocrtamiser 30°.
Onpenenuth WU3MEHEHHE WHTEHCUBHOCTH MPOILIEIIET0 Yepe3 HUX CBETa, €CIU Yrol MEXIy
TJIaBHBIMU TJIOCKOCTSIMU TOJIIPU3aTOpa U aHamu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

34. Crenenp nonspuzanuu P yacTuuHo-mosipu3oBaHHOTO cBeTa paBHa 0,5. B ckombko pas
OTIIMYAETCS MaKCHMallbHAsi WHTEHCHUBHOCTH CBETa IMPOIMYCKAaeMOro depe3 aHaiu3aTop, OT
MuHUMalibHOM? OTBeT: 3.

35. OrnpenemmTh Temreparypy, py KOTOPOM 3HepreTdeckas CBETUMOCTh R abCOMIOTHO YepHOro
Tena pasHa 10 kBr/m2. Otsert: 648 K.

36. IToTok »Heprum, W3Iy4daeMblii W3 CMOTPOBOTO OKOILKAa IUIABWJIBHOM Ieun, paBeH 34 Br.
OrnpeemuTh TeMIepaTypy TIedH, eciH IIOMAhs OKONTKa cocTaBseT 6 cm2. Otset: 1000 K.

37. Bo ckonbko pa3 Hazo yBEIMUYHUTh TEPMOIMHAMUYECKYIO TeMIepaTypy aOCOIIOTHO YEPHOIO Tena,
9TOOBI €ro SHEePreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OrTBet: 2.

38. Ha kakyro JUIMHY BOJNHBI MPUXOJUTCS MAKCHMyM CITEKTPATBHOM IDIOTHOCTH SHEPIeTHYCeCKON
CBETHMOCTH a0COIIOTHO YepHOTO Tena rpu Temmeparype 0°C. Orser: 10,6 MKM.

39. Onpenenuty UIMHY BOJHBI CBeTa, oOmywaromero ¢GoTokaTton ¢ paboToMl BBIXOJA

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



40. Ha moBepxHocTh ¢oTokaTonma magaet MoHoxpomaTuiyeckuid cBeT (A = 310 um). UToOBI
NPEKPAaTUTh SMUCCHUIO 3JIEKTPOHOB, HYXKHO TMPUIOKUTh  33JEPKUBAIONIYI0  Pa3HOCTh
norennuanoB U ve menee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OtBert: 2,3 3B.

4]. Yacrrna HaxoauTcsd B MOTEHUUAIBHOM sluKe. HallTu OTHOLIEHHE Pa3HOCTH COCEIHUX
IHEPreTHUECKUX YpoBHEH AEn+1n K sHEprun En yacTuilsl B cirydae N = 5. Oret: 0,44.

42. Yactua HaxoquTCsl B MOTEHIMAIBLHOM siMKe. HallTu oTHOIIEHHE pa3HOCTU COCEIHUX
SHEPreTUIeCKuX ypoBHEH AEn+1n K sHEprun En yacTuibl B ciaydae n — . Orer: 0.

43. Onpenenuth XOJJIOBCKYIO Pa3HOCTh TOTEHIUAIOB MEXKAYy TpaHSIMU KpPEMHHUEBOTO
obpasiia mmpuHOW | =2 cM, MOMEIIEHHOr0 B OJHOPOJHOE MArHUTHOE TMOJe C WHIYKIHEH
B = 0,3 T, nmpy MpoIyCKaHWH TOKA INIOTHOCTHIO j = 2 A/M?. TToctosrnas Xomna Ry = 0,1 M%/Kun.
OTtser: 1,2 MB.

44, Onpenenuth MOCTOSAHHYIO XoJjla METaUIMYECKOro olpas3na, €ciad KOHICHTpaIus
HOCcHUTENeH 3apsaa n =4,1- 10%° M3, OrBer: 0,015 M3/Ku1.

45. Kakas 4acTs (B %) HAaualbHOTO KOJMYECTBA aTOMOB PAaJMOAKTHBHOTO aKTHUHHS 22°Ac
ocranercs uepes 5 cyt? [lepuon momypacnana 10 cyrok. OTBet: 71 %.

46. [ocTosiHHas pacmaga A py6umms %°Rb pasma 7,7-10% ¢!, Ompenenuts ero mepuon
nosypacnaaa Ti2 B MunyTax. OTBer: 15 MuH.

47. 3a OIMH TOJA HAYaJbHOE KOJIMYECTBO PAJUOAKTUBHOTO H30TOMA YMEHBIIWIOCH B TPH
pasa. Bo ckosbko pa3 oHO yMeHbIIUTCS 3a Ba roga? OTBer: 9.

48. 3a Bpems t = 8 cyT pacnanoch k = 0,75 HauanbHOro KOJIWYECTBA SACP PAAUOAKTUBHOTO

u3oromna. Onpenenuts nepuoA noiypacnajga 2. Oreer: 4 qHs.

6] ; 9 4
49, SnepHas peakuus WMEET BHUJT Li+?— "Be+ "He OrnpeaenuTbh MaccoBOE YHCIIO
Hegocraromero diemenra. Oreer: 7.

12 2 11
50. SnepHas peakmusi HWMEET BHJI C+"H->7+"B, OnpeneauTh MaccoBOE  YHCIO
HegocTarolero sneMenrta. OrBer: 3.

OIIK-1.2 [IlpumeHsieT eCTECTBEHHOHAayYHbIe U  OOIICWH)XCHEPHbIC 3HAHUS, METOMbI
MaTe€MaTU4YeCKOro aHajlu3a M MOJCIHUPOBAHUSA, TEOPETUYECKOIO0 U HKCIIEPUMEHTAIBHOIO
UCCIIEI0OBaHMs B IPOPECCUOHATIBHOM 1A TEIbHOCTH

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY M0 JUCHHUILINHE

1. TIlpumenenue 3akoHa buo-CaBapa-Jlanaca ans pacdyera MarHUTHOTO TOJISL TPSIMOTO
MIPOBOJIHUKA C TOKOM, KPYTOBOT'O IMPOBOJAHMUKA C TOKOM.

2. JleiicTBHe MarHMUTHOTO Ha ABMXKYyIIHiics 3apsan. Cuna Jlopenna. Dddexr Xomna.

3. IlpumeHeHuWe 3akoHa IMOJHOTO TOKa JUIs pacuéTa MarHUTHOTO TOJS COJICHOMJA,
TOPOMIAJIBHON KaTyILIKH.

4. Pabora 1o nepeMeneH1Io MpoBOIHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.

5. HM3meHeHwe cuibl TOKAa TMpH pa3MbIKaHMM/3aMbIKAHWM II€TIH, COJep Kallei
WHAYKTUBHOCTD.

6. VYcnoBus A BEKTOPOB MHAYKLUHU U HANPSDKEHHOCTH MarHUTHOTO IMOJISl HA FPaHUIle
JIBYX MarHeTHKOB.

7. /una-, mapa-, peppo MarHeTUKU: OCHOBHBIE XapaKTEPUCTHKH.

8. [luBepreHuuss W pOTOp BEKTOpa WHIYKIMM MAarHUTHOTO Tojis. BuxpeBoe
IIEKTPUYECKOE M10JIE, TOK CMELIEHMSI. DJIEKTPOMAarHUTHOE TOJIE.

9. VYpaBHenme MakcBemia UIsi DIEKTPOMAarHWTHOTO TIOJIE B HWHTETPAIBHON U
muddepeHnaIbHOR Gopmax.

10. duddepennnanpHoe ypaBHEHHE SJICKTPOMATHUTHBIX KOJE€OaHW, €ro pelieHue.
Busel kosiebaHuit 1 X XapaKTepUCTUKH.

11. VYpaBHeHHe BBIHYXJCHHbIX KojeOaHui. Pe3onanc TokoB u HanpsbkeHuil. [lonstue o
IIEPEMEHHOM TOKE.

12. CnocoOwsl HabOmomeHuss WHTepdepeHIHH cBeTa. JIByxiydeBas WHTepQepeHITUS.



NuTtepdepeniius B TOHKWX IUICHKaxX. [loJOCBI paBHOrO HAaKJIOHA M PABHOW TOJIIMHBI.
Wutepdepomerpsl.

13. Meton 30 Dpenems. Jdudpakmus DpeHens Ha KpyrioM OTBEPCTHH. 30HHAs
IUTACTUHKA.

14. udpakuus Opaynrodepa Ha menn 1 MHOTHX mieisix. JudpakunonHas pemierka.

15. Judpakuus ©Ha npocTpaHcTBeHHOW pemeTke. Dopmyna Bymbda-bparros.
Pa3penraromias cnocoOHOCTh ONTHYECKUX ITPHUOOPOB.

16. DxcrepuMeHTaIbHOE TMOATBEP)KICHHE KBAHTOBBIX CBOMCTB CBETa: BHEIIHUM
dotorddext: addexr Komnrona.

17. KsanrtoBble ypaBHeHHs ABIKeHHs (oOmee ypaBHenue Lllpenunrepa, ypaBHEHHE
[penunrepa assi CTAllMOHAPHBIX COCTOSTHUM).

18. DHuepreTnueckue 30HBI B KpUCTaIaX B NPUOJIMKEHUU CHIBHOW CBSI3U. MeTasuibl,
MOJIYIPOBOIHUKH U AUDJICKTPUKHU 1O 30HHOU TEOPHUH.

19. CoOcTBeHHas U MPUMECHASI IPOBOAUMOCTD MOIYITPOBOJHHKOB.

20. DoTONMPOBOAUMOCTH MOIYIPOBOJHUKOB.

21. KoHTaKT ABYyX METaJUIOB IO 30HHOW TEOpUHU. TePMODIEKTPUUYECKHUE SBICHUS M HUX
MPUMEHEHUE.

22. BrinpsmieHne IepEMEHHOTO TOKA Ha KOHTAKTe METAJLI-TIOIyIPOBOTHUK.

23. KOHTaKT 3JIEKTPOHHOTO U JBIPOYHOTO MOJTYIIPOBOAHUKOB. TpaH3UCTOPHI.

24. 3akoHOMEpPHOCTH 0~ U B-pacnanoB. HeHTpuHO. y-u3IydeHne u ero CBOicTBa.

25. SlnepHble  peakuMd. OHepreTHdeckas cxema  sAepHbIX  peakuuil.  [lytm
MCIIOJIb30BaHUS SIIEPHON YHEPTHH.

1 OBIIME ITOJIOKEHUA

OneHouHble MaTepuanbl — 3TO COBOKYNHOCTb Y4€OHO-METOAMYECKMX MaTepuasoB
(MpaKTHUYECKUX 3a/JaHUi, ONMUCcCaHWid (GOpPM M TPOIEAYp MPOBEPKH), MpeIHA3HAUYCHHBIX IS
OLIEHKM KayecTBa OCBOEHHUS OOYyYalOUIMMMCS JaHHOW AUCHUIUIMHBI KaK YacTH OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBl.

Ilenb — OLIEHUTh COOTBETCTBHE 3HAHWW, YMEHMH U YpOBHS INPHOOPETEHHBIX
KOMIETEHIMH o0yJaronmxcs 1ejsM 1 TpeOoBaHUSIM OCHOBHOM 00pa30BaTeabHOM MporpaMmsbl B
X0Jie IPOBEACHUS IIPOMEKYTOUHON aTTECTALUU.

OcHoBHas 3afaya — OOeCHe4YuTh OLEHKY YpOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH,
3aKpEIUICHHBIX 33 JUCLUIIIINHOM.

KoHnTponb 3HaHui npoBoauTcs B popme MpoMexyTouHol arrectanuu. [Ipomexyrounas
aTTecTalys NpoBOIUTCS B (hopMe SK3aMEHa B IEPBOM U BTOPOM CEMECTpax.

dopMa IpPOBEAECHMS DSK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKHM BOIPOCAM,
c(OpMYIMPOBAHHBIM C YYETOM COJEpXKaHUsA y4eOHOM AMCUUIUIMHBI U PELIeHHe MPAKTUYECKUX
3az1a4.

2 OITMCAHME MOKA3ATEJIEN 1 KPUTEPUEB OIIEHUBAHUA KOMITETEHITAN

CdopmupoBaHHOCTH KaXk/10H KOMIIETEHIIUHU (WM €€ YacTH) B paMKaX OCBOEHUS JTaHHOU
JUCLUTUIMHBI OIICHUBAETCA B IpoOIiecce MPOBEACHUS SK3aMeHa B (popMe OaabHON OTMETKHU:

«OTIHYHO» 3aCITyKUBAET CTYJIEHT, OOHAPYKUBIIUI BCECTOPOHHEE, CUCTEMATUYECKOE U
riryOoKoe 3HaHHE y4eOHO-IPOrpaMMHOTO MaTepuaia, yMEHHe CBOOOTHO BBINOJIHATH 3a/laHUs,
MPEyCMOTPEHHBIE TPOTPAMMOM, YCBOMBIIMMA OCHOBHYIO M 3HAKOMBIA C JIOMOJHUTEIBHOM
JUTEPATypOH, pEKOMEHI0BAaHHOM Nporpammoii. Kak nmpaBuio, orieHKa «OTIIMYHO» BBICTABIIAETCS
CTYJ€HTaM, YCBOMBIIMNM B3aHMOCBSI3b OCHOBHBIX HMOHSTHUN NUCUMIUIMHBI B MX 3HAUEHUU JUIS
npuobperaemMoii mpodeccuu, MPOSIBUBIIUM TBOPUYECKHE CIIOCOOHOCTH B MOHUMAaHHHM, U3JI0KEHUU
Y UCTOJIb30BaHUH Y4eOHO-IIPOTPAMMHOI0 MaTepuaa;

«Xopomo» 3aciy)XHBaeT CTYIEHT, OOHapyXMBIIMM TOJHOE 3HaHWE Yy4yeOHOo-
IIPOrpPaMMHOT0 MaTepuasa, YCHelIHO BhIMOIHIIONINN NpeyCMOTPEHHBIE B IporpaMMe 3aJaHus,



YCBOMBILIMN OCHOBHYIO JIUTEPATYPY, PEKOMEHJIOBaHHYIO B mporpamme. Kak mpaBuio, olneHka
«XOpOILLO» BBICTABISETCA CTYACHTAM, IMOKA3aBUIUM CHUCTEMAaTHUYECKUU XapaKTep 3HAHUU MO
JTUCIUIUINHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHHIO W OOHOBJICHHIO B XOJI€
JanpHeimei yaeoHoi paboTsl 1 MpohecCHOHATBLHOMN 1eATeIbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKUBIIUI 3HAHHUA OCHOBHOTO
y4e0HO-TIPOrPaMMHOTO MaTepuana B 0oObeMe, HEOOXOAMMOM Ui JaibHEWIed ydeObl u
npejcTosimel paboThl MO CHENMATBHOCTH, CHPABJSIIONIMICS C BBIIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIM C OCHOBHOW JIMTEPATypOi, PEKOMEHIOBAHHOMN
nporpammoil. Kak mpaBuino, OIEHKAa «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JIOMYCTUBIIMM TIOTPEIIHOCTH B OTBETE HA 3K3aMEHE M IPHU BBINOJHEHUHM SK3aMEHAIMOHHBIX
3aJjaHui, HO 00JIaAAI0IIKUM HEOOXOIUMBIMH 3HAHUSIMU U1 UX yCTPaHEHHsI O] PYKOBOACTBOM
IpenojaBaTes;

«HeynoB/1eTBOPUTEJIBHO» BBICTABIISCTCS CTYJEHTY, OOHapy>KUBIIEMYy MpOOeTbl B
3HAHHUSIX OCHOBHOTO Y4YeOHO-IIPOTPAMMHOIO MaTepHala, JIOMYCTUBIIEMY MPHHIMITHATLHBIC
OIIMOKM B BBIMIOJIHEHUU MPEIyCMOTPEHHBIX MporpaMMmoi 3anaHuii. Kak mpaBuio, oleHka
«HEYJOBIICTBOPUTEIIBHO» CTABUTCS CTYJCHTaM, KOTOPhIC HE MOTYT MPOJOJDKUTh O0yUCHUE HITH
OPUCTYNUTh K NPO(ECCHOHATBHONW AEITETbHOCTU MO OKOHYAHHWU By3a 0€3 JIOMOJHUTEIbHBIX
3aHATHI IO COOTBETCTBYIOMIEH AUCHUIIINHE.

OueHka «HeyI0BJIETBOPUTEJIBHO» BbBICTABISETCA TAKXKE B CIydae, €CIM CTYIEHT He
BBITIOJTHIJI W/WJIH HE 3alIUTHII JIA0OpaTOpPHBIC PabOTHI, MPEAYyCMOTPEHHBIC TPaUKOM B JAHHOM
CceMecTpe, U HE BIAJeeT MPUOOpEeTaeMbIMH B IPOILIECCE MPAKTUYECKUX 3aHATHI HaBbIKAMU
penieHus (pU3NUEcKUX 3a7a4 0 TeMaM TEKYILEro CeMecTpa.

3 IMTACHOPT OHEHOYHbBIX MATEPUAJIOB ITIO JIUCHUIIJIMHE

Ne KonTponupyemebie pazaesnsl Koa xoHTpOnupyemoit Bun, meton, popma
/a (TeMbl) TUCIUTUTHHBI KOMIETSHITUH (Wn e OLICHOYHOT O
4acTu) MEPONPHUSTHS
1 2 3 4
1 du3nyeckre OCHOBBI KJIACCHUECKON MEXaHUKHU
1.1 | Bregenue OIIK-1.1 SK3aMCH
OIIK-1.2
1.2 | Kunemaruka mocTymnaTeasHOTO OIIK-1.1 DK3aMeH
Y BpalIaTeJIbHOTO JIBUIKEHHUSI OIIK-1.2
1.3 | JluHamuKa MOCTyNnaTeIbHOTO U OIIK-1.1 DK3aMeH
BpalIaTEeIbHOTO JIBHXKECHHSI OIIK-1.2
1.4 | 3akoHBI cOXpaHEHUS OIIK-1.1 DK3aMeH
OIIK-1.2
1.5 | OcHOBBI criennaIbHON TEOPUU OIIK-1.1 DK3aMeH
OTHOCHUTEIbHOCTH OIIK-1.2
1.6 | Mexanudeckue kojebaHus OIlK-1.1 DK3aMeH
OIlK-1.2
2 OcCHOBBI MOJIEKYJIAPHOU (PU3UKU U TEPMOJIMHAMUKHU
2.1 | OcHOBBI MOJIEKYJIIPHON (DU3UKH OIlK-1.1 DK3aMeH
OIIK-1.2
2.2 | OCHOBBI TEPMOJINHAMHUKHI OIlK-1.1 DK3aMeH
OIIK-1.2
3 DJICKTPUYECTBO
3.1 | DnexrpocraTuka OIIK-1.1 OK3aMeH
OIlK-1.2
3.2 | [IpOBOTHUKY H JUIIEKTPUKHU B OIlK-1.1 DK3aMeH
AJIEKTPUIECKOM TI0JIe OIlK-1.2




3.3 | IlocTOSHHBIIH AJIEKTPUYECKHIA OIIK-1.1 OK3aMeH
TOK OI1K-1.2
4 DNEeKTPOMarHeTu3M
4.1 | MarauTHoe 1oJjie B BaKyyMe OIIK-1.1 DK3aMeH
OIIK-1.2
4.2 | MargautHoe noJjie B BEIECTBE OIIK-1.1 DK3aMeH
OIIK-1.2
4.3 | DnekTpoMarHuTHast MHIYKITUS OIIK-1.1 DK3aMeH
OIIK-1.2
4.4 | DneKTpoMarHUTHBIC KoJIeOaHUs OIIK-1.1 DK3aMeH
OIIK-1.2
5 Bosnbl 1 ontuka
5.1 | Boxnsr OIIK-1.1 DK3aMeH
OIIK-1.2
5.2 | Onruka OIIK-1.1 DK3aMeH
OIIK-1.2
5.3 | KBanToBas ontuka OIIK-1.1 DK3aMeH
OIIK-1.2

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA 1 UHBIE MATEPHUAJIbBI

4.1. Ilpome:kyTouHas arrectauus B popme 3x3amena (1 cemectp)

Kon Pe3ybTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl
KOMIICTCHIIUH Coaepxanue KOMIeTeHM I
OIIK-1 Crnioco0eH NpuMeHSTh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHbIE 3HAHMS,

MCTOABI MATEMATUYCCKOT'O aHalIn3a U MOACIIMPOBAHUA, TCOPETUICCKOI'O U
OKCIICPUMCHTAJIIBHOT'O UCCJIICIOBAHUS B HpO(l)@CCI/IOHaJ'II)HOI\/JI JACATCIIBHOCTH

OIIK-1.1 Z[eMOHCTpI/IpyeT C€CTCCTBCHHOHAYYHBIC U O6H_ICI/IH)I(CHepHBIC 3HaHHA, 3HaHUA MCTOJ0B
MAaTE€MAaTUYCCKOro aHajlin3a MW MOACIUPOBAHHA, TCOPECTUUCCKOIO M OKCICPHUMCECHTAJIBHOIO
HUCCICA0OBaHUA

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 IMCHHUILIHHE

1. MarepuanbHas Ttouka. Cucrema otcuera. Ilyte. Ilepememenune. CxopocTh Hu
YCKOPEHHE MaTepUAIbHON TOYKH, UX IIPOCKIUU HA KOOPIAUHATHBIE OCH.

2. Bpamenmne marepranbHOW TOYKH BOKPYT HETOABIKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBs3p MEXIy YDIOBBIMM M JUHEMHBIMM  KHHEMAaTU4eCKUMU
XapaKTEPUCTUKAMU.

3. I'panunsl NpUMEHMMOCTH HBIOTOHOBCKOM MexaHMkH. llepBeiii 3akoH HeloToHA.
Cwia, macca u uMmiynsc. BTopoil 3akoH HbrOTOHa Kak ypaBHEHHE NBWKEHHs. TpeTHUl 3aKOH
HerotoHa.

4. 3akoH BcemHpHOro TsroreHus. Cuia TsDKeCTH W Bec Tena. Ympyrue cuibl. Cuibl
TpPEHUs.

5. KoncepBaruBHble u pAuccunatuBHble cuibl. l[loTeHnuanbHas »Heprus. Buabl
NOTeHIMaNbHOW dHepruu. [lonHas MexaHuueckast SHEprusl.

6. BHyTpeHHHWe W BHEIIHWE CHIIBL. 3aMKHYTas CHCTEMa. 3aKOH COXpPAaHEHHs ITOJHOM



MeXaHU4YeCKoU 3Heprur. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMHU MPOCTPAHCTBA U BPEMEHU.

7. 3aKoH COXpaHEHHUs UMITyJbCa.

8. MoMeHT cuiibl, MOMEHT UMITYJIbCA. 3aKOH COXPAaHEHUs MOMEHTA UMITYJbCa.

9. OCHOBHOIf 3aKOH JMHAMHUKHU BPALIATEIILHOTO ABHKCHHUS.

10. MowmeHT uHepIuy, ero cBoiictBa. Teopema IllteitHepa.

11. Mpunmun otHocutenbHOCTH [amunes. [IpeoOpazoBanue [ammnes. Knaccudaeckas
TeopeMa CIOKeHUs ckopocTeill. THBapHaHTHOCTH 3ak0HOB HpI0TOHA B MHEPLIMATBHBIX CUCTEMAaxX
oTcyera.

12. Tloctynarel OiHmTeiHa. [IpeobpasoBanus Jlopenma. OTHOCHUTENBHOCTh MOHSATHS
OJHOBPEMEHHOCTH. (OTHOCHUTEIBHOCTh [JUIMH U IPOMEXYTKOB BpeMeHH. MHTepBanm Mexay
COOBITUSIMH.

13. PenATUBUCTCKHI 3aKOH TNPEOOpa30BaHUS CKOPOCTH. PeISTUBUCTCKUN MMITYJIbC.
PenstuBucrckoe ypaBHEHHE AMHAMHUKHU. PeIsTUBUCTCKHE BBIPAKEHUS ISl KUHETUYECKOW U
IIOJIHOM dHEpruu. B3auMoCBs3b MacChl U SHEPTUH.

14. JIuddepeHnumanbHoe ypaBHEHHE CBOOOIAHBIX TapMOHHYECKHUX KOJICOAHWH M €ro
pelieHue.

15. VpaBHeHue 3aryxaromux KolebaHuii W ero pemieHue. [lapameTpbl 3aTyXaromux
KOJICOaHHIA.

16. YpaBHeHHE BBIHYKICHHBIX KOJIeOaHUIl U ero pelieHue. SBieHue pe3oHaHca.

17. Craructuueckuit u TEPMOJUHAMUYECKUI METO/IbI UCCIIEI0BAHHS.
TepmoanHamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOIMHAMUYECKUX IUarpaMMax COCTOSHUSI.

18. UneanbHblii Ta3. [laBneHue wupeansHOro ra3a. BbiBom OCHOBHOTO ypaBHEHHS
MoJiekysipHo-KuHeTnueckoi reopun (MKT) uneansHoro rasa.

19. Cpennsisi KuHETHYECKas SHEpPrus MOJEKYd HaeaJbHOro rasza. MonekyaspHo-
KHHETUICCKOE TOJKOBAaHUE aOCONIOTHON Temmeparypbl. UUCIIO CTerneHeld CBOOOIBI MOJICKYJIbI.
3aKoH paBHOMEPHOTO paclpeesieHUs] JHEPTHHU 110 CTEIIEHSIM CBOOOBI MOJICKYIL.

20. OcHOBHOE YypaBHCHHE COCTOSHUS WaeanbHOro ra3a (ypaBHenue Kiameiipona-
MenneneeBa). M3onporieccsi.

21. 3akoH MakcBemna Uil pacrpeneeHus MOJIEKYN HJICATBHOTO ra3a M0 CKOPOCTSIM H
SHEPrusiM. XapaKTepHbIE CKOPOCTH JABUKEHUS MOJIEKYI U€aJIbHOTO Iasa.

22. TlpuHnun neTanbHOTO paBHOBecHs. bapomerpuueckas dopmyna. 3akoH boibiMaHa
JUISL pacTipeesIeHHs] YaCTUIl BO BHEILIHEM MTOTEHI[MATBHOM II0JI€.

23. Pabora mpm u3MeHeHWHM OOBEMa, KOJIMYECTBO TEIUIOTHl, BHYTPEHHSS SHEPIrHS
uacanbpHoro rasa. lleppoe Hauano TepMoaMHAMHKH, €70 MPUMEHEHHE K HM3ompoueccaM. Bropoe
Hayajao TepMOJUHAMUKHU.

TunoBble 331244 MO AUCHHUTIJIHHE

1. JIBmkeHHe MaTepHabHON TOYKU 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c?. OmpeienuTh KOOPAHHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTH V TOYKH PaBHA
nHymo. Orser: 80 m.

2. JIpwKeHMe MaTepuanbHOH TOYKH 3a7aHo ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
m/c?. OmpesIenuTh YCKOpEHHEe B MOMEHT BPEMEHH, B KOTOpBI CKOPOCTh V TOUKH paBHA
nymo. Otser: -0,10 m/c?,

3. JluneliHas CKOpPOCTh Vi TOUYEK HA OKPYKHOCTH BpaIlaoLIerocs IUcKa paBHa 3 M/c.
Touku, pacronoxxeHHsle Ha AR=10 cM Oimke K OCH, UMEIOT JTUHEWHYIO CKOPOCTh V2=2
Mm/c. OnpenenuTs yIiIoBy0 CKOPOCTh BpalieHus nucka. Orser: 10 pan/c.

4. Jluck BpamiaeTcs COTTacHo ypaBHeHMo ¢ = A+Bt+Ct3, rme A=1pan, B=-2pan/c,
C = 0,5 pa/c®. Haiftu yrioBoe yckopeHue B MOMEHT BpeMerH t = 2 c. OTBeT: 6 paa/c.

5. Jluck Bpamaercs COTNAcHO ypaBHeHmio ¢ = A+Bt+Ct3, rme A =1pan, B =12 pan/c,
C = -1 pan/c®. B xaKoii MOMEHT BpeMeHH yIJIOBas CKOPOCTh IHCKa OyleT paBHA HyI0?
OtBert: 2 c.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

HaiiTn MOMEHT MHEPIMHU MOJOTO HWJIMHAPA MAaCCOM 2 KT U PaJuyCcoM 5 CM OTHOCHUTEILHO
ero ocu cummerpun. Otser: 0,005 kr-m2.

Haiitu mMomeHT uHepuuu mapa Maccol 5 kr v paguycoM 10 CM OTHOCHUTENIBHO OCH,
npoxosmieil uepes ero uentp macc. Orser: 0,02 Kr-m?,

Haiitu MmomeHT uHepnuu aucka maccoi 0,5 kr u paguycoM 20 CM OTHOCHUTEIBHO OCHU
NEPIEHIUKYJISIPHOM K IIJIOCKOCTH JWCKa W TpoXoAsiied uepe3 ero ueHtp. Otser:
0,01 kr-m2.

HaiiTu MOMEHT mHepuuMu cTep)kKHS Maccod 5 Kr M AJuHOM 1,2 M OTHOCHUTENBHO OCHU
HEPIECHANKYJIAPHOM K CTEPKHIO U TPOXOAAIIEH Yepes ero cepeauny. Orser: 0,6 Kr-m2,
HaiitTu MOMEHT HHEpUMH CIUIONIHOTO UWJIMHApPAa Maccod 2 KI' U PpaguycoM 5 cM
OTHOCHUTENBHO ero ocu cummerpun. Otser: 0,025 Kr-m?.

Haiitu MomeHT mHepuuu crepkHs maccod 1,5 Kr m JMHOM 1 M OTHOCHUTENBHO OCH
HEPIECHANKYJIAPHOM K CTEPKHIO U TPOXoasIei depes ero konen. Orser: 0,5 Kr-m?,
BepeBka paspeiBaeTcs mnpu IOJABELIMBaHUM K Hel Tena maccoil 36 kxr. Temo kakoit
HanboJIbIIeH MAacChl MOJKHO MOJHMMATH HA 3TOH BepeBKe ¢ yckopeHneM 2 M/c2? OTBer:
30 kr.

Teno cockanb3bIBaeT MO INIAJKON MOBEPXHOCTH, cocTaBisomel yroa 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OTser: 5 m/c?.

C kakoil MMHUMAaJbHON FOPU30HTAIILHOM CHJION HYKHO NMPUKUMATh TEJIO MAccoil 2 KI K
BEePTUKAJIBHOH cTeHe, 4YToObl oHO He ynamo? KoapduumeHt TtpeHHs MeExIy
MOBEPXHOCTHIO CTeHbI U TesioM paseH 0,2. Orser: 100 H.

Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HailTu cuity conpoTHBIEHHS BO3AyXa,
cunras ee nocrtosaHor. Oter: 0,25 H.

MaxoBuKk B BHAEC HWIMHIApa Maccod 5 kr u paaumycoM 20 cM 3a 4 Cc OT Hayaia
PaBHOYCKOPEHHOTO BpallleHuss JocTur uactotel 10 o6/c. Haiitu MomeHT cui,
nercTByromux Ha MmaxoBuk. OtBet: 1,57 H-m.

Tonkuil ogHOpOAHBINA cTepxkeHb JIMHOW 50 cM 1 maccoit 400 r BpamjaeTcsi ¢ yriloBbIM
yckopeHHeM 3 pazi/c? 0KoIo ocH, MpOXOsieil MepHeHIuKyIIpHO CTEP)KHIO Yepe3 ero
cepenuny. Onpeaenuts Bpamaromuii MoMeHT. OTBer: 25 MH M.

[Tynst netut co ckopocteio 800 M/c, Bpamiasich OKOJIO IPOA0JIbHOW ocu ¢ yactoroil 3000
00/c. TlpuHuMmas mmymo 3a MWIMHAPHK AMaMeTpoM 8 MM, OMNpeNeiuTh KaKyr JOIIO0
KUHETUIECKOW SHEPIHU TeJla COCTaBIIsIeT KMHeTH4IecKast sHeprus BpamteHns. Oreet: 0,44 %.
[Ton meiicTBHEM MOCTOSIHHOM CHUJTBI BarOHETKa MpHoOpena ckopocTh 2 m/c. OnpenenuThb
paboty A cubl, eciu Macca Baronetku pasHa 400 kr. OrBet: 800 k.

Manenpkuii mapuk macco 100 r ABMXKETCS B TOPU3OHTAIBHOM IUIOCKOCTH HAa HUTHU
mHol 40 cm. Kakyro paboTy HY’KHO COBEpIINTbH, YTOObI YBEIUYUTH YIJIOBYIO CKOPOCTh
mrapuka ¢ 20 pan/c no 25 pag/c? Orser: 18 [Ix.

OrnpenenuTts JTMHENHYI0 CKOPOCTh IIEHTpa MOJOT0 LMJIMHIIPA, CKaTUBLIErOCsl 0€3 CKONBXKEHUS C
HAKJIOHHOM IIOCKOCTH € BEICOTHI 1,6 M. OTBeT: 4 M/C.

OnHOpPOOHBIM  LMIAMHAP KaTUTCS 0€3 NPOCKalb3blBaHUS 1O TOPU30HTAIBHOM
MOBEPXHOCTU CO CKOpOCThI0O 2 M/c. Ha Kakylo BBICOTY OH CMOXET MOJIHSATHCS IO
HaKJIOHHOM m1ockoctu? OtBet: 0,3 M.

CHapsn maccsl 50 Kr, JeTAIMA TOpU30HTAIBHO co ckopocThio 800 M/c, momagaer B
mwiatrgopMy C HECKOM U 3acTpeBaeT B HeM. Hailtu ckopocTh miatdopmsl Mmocie
nonajaHus cHapsiaa, eciau ee macca 16 T. OTBet: 2,5 m/c.

[To ropu3oHTaNBHBIM penbcaM co ckopocThio 20 kM/4 aBukeTcs miardgopma maccsl 200
Kr. Ha Hee BepTUKaIbHO MalaeT KaMeHb Macchl S0 KT U IBUKETCSI BMECTE C TUIaT(HOPMOi.
C kako# CKOPOCTBIO MocIie 3Toro ABKeTCs miardgopma? OTBer: 16 kKM/4.

[Tnardpopma B Bume mucka maccoil 4 Kr u paauycoMm 12 cM Bpamiaercs Mo HWHEPIHH
BOKPYT' BEpTHKaIbHOW OCU. BO CKOJBKO pa3 yMEHBIIMTCS YacTOTa BPAILLEHUS, €CIU Ha
Hee MOJIOKUTH Kosbllo Maccol 1 kr u paguycom 10 cm? OtBer: 1,35.



26. Touka coBepIIIaeT rapMOHHYCCKHE KoJieOaHus 1mo 3akony X = AcoS(ot+o), rae A=3 cm,
a ® = 2 ¢!, Haiftu MakcuMasbHYyIO CKOPOCTh TOukH. OTBeT: 6 cM/c.

27. Touka coBepIIaeT rapMOHHYECKHE KoyieOaHus 1mo 3akony X = AcoS(ot+go), rae A=5 cm,
a o = 2 ¢!, Haiftu makcumanbHoe yckopenue Touku. Oteer: 20 em/c2.

28. Halitu mepuon kojeOaHUN (PU3NYECKOTO0 MAasATHHUKA, MPEACTABISAIONIEIO CO00M
OJIHOPOJAHBIN CTEpKeHb UIMHOM 60 cM, BpallarolIuiics BOKPYI TOPU30HTAIbHOM OCH,
MPOXOJISIIEH uepe3 oJuH U3 ero kKoHioB. OTBet: 1,26 c.

29. Haiitu mnepuox koneOaHwii  (QuU3MUECKOro MasTHHKA, MPEICTABISAIONIETO COOOi
OAHOPOJHBIA JUCK paauycoM 30 cM, BpalllarOlIUCS BOKPYT TOPU30HTAIBLHOW OCH,
npoxojsuien yepes kpait aucka. Orser: 1,33 c.

30. bamon BMecTUMOCTBIO 20 J1 COIEPIKHUT YIIIEKUCTBIA Ta3 Maccoi 500 T moj gaBiaecHUEM
1,3 MIla. Onpenenuts Temnepatypy raza. Orser: 275 K.

31. Kakoii 00beM 3aHMMAeT HUJCalIbHBIN ra3, coaepxamuii | KMojb BelecTBa Npy JAaBICHUH
1 MIla u Temneparype 400 K? Otger: 3,3 m3.

32. banioH BMECTUMOCTBIO 12 11 COEpKUT yriaeKuciblil ra3. JlaBnenue raza pasuo 1 Mlla,
temrepatypa 300 K. Onpenenuts maccy rasza B 6amuione. OrBer: 212 1.

33. B Oamnone BMecTUMOCThIO 25 11 HaxoauTcs Bomopoxa mpu Temmepatype 290 K. Iocne
TOr0 Kak 4YacTb BOAOpOJAa M3PACXOJO0BaJIM, JaBjieHWE B OasIOHE IOHU3WIOCH Ha
0,4 MIla. Onpenenuth Maccy U3pacxoJoBaHHOTO Bogopoaa. Orser: 8,3 r.

34. B 6amone comepxutcs ra3 npu Temmeparype 100 °C. Jlo kakoit Temmepatypsl (B °C)
HY’KHO HarpeThb ra3, 4ToObl €ro JaBjlIeHHe yBEIUYMIOCH B ABa pa3a? Orset: 473 °C.

35. Kakoe konmdecTBO TEIIOTH nmotpedyercs, uTo0bl Harpetb | monp asorta Ha 300 K npu
nocTossHHOM o0beme? OTBeT: 6,23 k/[:k.

36. Ha ckoIbKO WM3MEHWJIACh BHYTPCHHSS DSHEPTUS BOJSHOTO Tapa, €CIH TPU  €ro
M300apUYECKOM C)KaTUU BHEIIHHE CHIIBI coBepimin paboty paBnyio 10 x/x? OtBer:
30 x/I:x.

37. Ilpu kakoM JaBJICHUH NMPOUCXOUIIO U300apHOE PaCIIMPEHHE a30Ta, €CIIU HA YBEITUYCHUE
ero oobeMa Ha 12 11 OpUTO 3aTpadeHo KOMUIeCTBO TeruoThl paBHoe 21 k/[x? OTBet: 500
klla.

38. Kakoe KoIM4ecTBO TEIUIOTHI OBIJIO 3aTPAadeHO HA HArpeB TeJIHs MPH MOCTOSITHHOM 00beMe
V=20 1, ecnu ero gasienue Bozpocino Ha 400 kI1a? OrBer: 12 k/:k.

39. Kakoe KOIMYEeCTBO TEIUIOTHI MOTpeOyeTcst, 4TOOBl Harperb 8 Mosb Bogopoaa Ha 100 K
npu noctossHHOM faBieHuu? Orser: 23,3 k/x.

40. IIpn m30xopHOM HarpeBe | MOJSI Temust TeMreparypa yBenwmumBaeTcs B 3 pasza. Haiitu
npuparienue surporuu. Orser: 13,7 JIax/K.

OIIK-1.2 [IIpumeHsieT eCTECTBEHHOHayuyHble U  OOIIEMH)XCHEPHbIE 3HAHUSA, METOMbI
MaTeMaTUYeCKOr0 aHajdu3a M MOJEIUPOBAaHUS, TEOPETUYECKOr0 U OIKCIEPUMEHTAIbHOTO
UCCIIEIOBaHMs B PO(PECCHOHATILHOM 1eATEIbHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 IMCHUILIHHE

1. Brluncrnenue NpoiIGHHOTO MyTH MPH HEPABHOMEPHOM JABM)KEHHUU MaTepHalbHOM
TOUYKH.

2. llentp w™macc. VYpaBHeHWEe JBIDKEHHs IeHTpa Macc. CmcreMa IIEHTpa Macc.
PeakTuBHOE NBUXKEHUE.

3. KpuBonmHeiiHOe nBMKEHUE MaTepUANBbHON TOUKH. TaHTCHIMAIBHOE W HOPMAJIbHOE
YCKOpEHHUE.

4. BpIBOJ MOMEHTOB MHEPLMU CTEPKHS, HJINHAPA, [Iapa.

5. Pabora cuibl 1 MomtHOCTE. KiHETHYECKast SHEPTUsl OCTYIATEIBHOTO JIBUKEHUSI.

6. Kwunernmueckas »Heprus Tena, BpAIIAIOMIETOCS BOKPYT HEMOABM)KHOW  OCH.



Kunernyeckas sHeprust npu mIOCKOM JABM)KEHUU.

7. Csobonubie ocu. ['mpockor. [peneccus rupockorna.

8. IlomsAtne o0 HewHepUUANbHBIX cucTeMax orcuera. Cuiabl uHepuuu. I[IpuHnUn
SKBUBAJICHTHOCTH DUHILTEHHA.

9. IlpyxuHHBIN, GU3NYECKUN U MATEMAaTHICCKUN MasTHUKH. DHEPTHS TAPMOHUYCCKOTO
OCLIWJLIATOpA.

10. CnoxxeHue OAMHAKOBO HAIPABIECHHBIX M B3AaUMHO MEPIICHIUKYISIPHBIX KOJICOaHUH.

11. DxkcnepuMeHTanbHOE MOATBEPKIACHUE pacupeneneHus Makcsemia: onbiTsl LllTepHa
u Jlammepra.

12. CpenHee 4YHCIO CTOJIKHOBEHWH, CpEeNHSAS JUIMHA CBOOOAHOTO TmpoOera U
3¢ PEeKTUBHBIN TUAMETP MOJIEKYIL.

13. Anmabarusrii mpouece, ypaBHeHue [lyaccona.

14. TenmnmoeMKoCTh HJII€ATBHOTO Ta3a TMpU HM30MOpoleccax. YpaBHeHHUE Maiiepa.
Knaccuueckass MOJIEKYJIIpHO-KMHETUYECKAss TEOPHUsSl TEINIOEMKOCTH MJI€AaIbHOIO Ta3a M ee
OTPaHUYEHHOCTb.

15. Kpyrosoii nporecc (muki). TeruioBble ABUTareny W xoyoawibHbie MammHbl. KITJ]
ujeanbHou TeroBoit mamuHbl. [{ukn Kapho.

16. DHTponus MaeaNbHOTO Ta3a MpH 0OpaTUMBIX M HEOOPAaTHUMBIX Iporeccax. Teopema
Hepucra. Ctaructuyeckoe TOIKOBaHUE SHTPONHH. TepMoarMHAMHUKa HEOOPAaTUMBIX MTPOLIECCOB.

4.2. IIpome:kyTouHasi arTectanus B popme 3K3aMeHa (2 cemecTp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIICTCHIIUH Coaepxanue KOMIeTeHM I
OIIK-1 Crnioco0eH NpuMeHSTh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHbIE 3HAHMS,

MCTOAbI MATEMATUYCCKOI'O aHaJIn3a U MOACIIMPOBAHUSA, TCOPETUICCKOT'O U
OKCIICPUMCHTAJIBHOT'O UCCJIICIOBAHUS B HpO(l)@CCI/IOHaJ'II)HOI\/JI JACATCIIBHOCTH

OIIK-1.1 Z[eMOHCTpI/IpyeT C€CTCCTBCHHOHAYYHBIC U O6H_ICI/IH)I(CHepHBIe 3HaHHA, 3HaHUA MCTOJ0B
MAaTE€MAaTUYCCKOro aHajlinu3a W MOACIUPOBAHHA, TCOPECTUUCCKOIO M OKCICPHUMCECHTAJIBHOIO
HUCCICOO0BaHUA

TunosBble TeopeTHYecKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. DnexTpuyeckuii 3apsa U ero cBoicTBa. 3aKOH COXpaHeHus 3apsana. BzaumoneiicTBue 3apsios.
3akoH Kynona.

2. DneKTpocTaTuyeckoe  Tojie, BEKTOp  HampspbkeHHocTd.  IlpuHnum — cymepno3unuu
ANIEKTPUUECKHUX IOJIEH U ero MPUMEHEHHUE JJIs pacdyeTa IoJis, CO3/[aHHOTO CUCTEMOM 3apsI0B.

3. TloTok BekTOpa HanpsHKEHHOCTH JeKTpudeckoro nois. Teopema ['aycca i aneKTpruueckoro
OJIsl B BaKyyMe.

4. Teopema 0 IUPKYJSIUH BEKTOpa HANPSHKEHHOCTU »JeKTpudeckoro nois. IloreHuman mosns
TOYEYHOTO 3apsija.

5. CoOozHbIe U cBA3aHHBIE 3apsabl. BekTop anekTpuueckoro cMenienus. Teopema ["aycca s
ANIEKTPUYECKOTO MOJS B TUAIEKTPHUKE.

6. Pacrpenenenue 3apsia B MPOBOJHHUKE. JNEKTPOCTATHYECKash MHIAYKIMA. DJIEKTpHUEcKas
€MKOCTb YEeIMHEHHOTO MTPOBOJIHUKA, 2-X MIPOBOAHHUKOB.

7. DnextpoaBwxkyuiass cwia. 3akoH OMa M CONPOTHBIEHHE NPOBOAHMKOB. 3akoH Owma B



uHTerpasbHOM U nuddepernuanpHoi Gopmax. 3akoH Oma IJisi HEOAHOPOTHOTO ydacTKa
LEMH.

8. Bekrop MarHUTHON MHAYKIMU. MarHUTHOE MOJ€ PAaBHOMEPHO JIBHXKYIIErOCs 3apsia. 3akoH
buo-Cagsapa-Jlannaca.

9. B3aumoneicTBHE TPOBOAHUKOB C TOKOM. 3aKOH AMITepa.

10. Teopema o HMPKYISALNU BEKTOPA HHIYKIIMA MAarHUTHOTO IOJIS. 3aKOH MOJHOTO TOKA.

11. Tlorox BekTopa MarHMUTHONM uWHAYKUMU. Teopema [aycca st BekTopa HWHAYKIHMU
MarHuTHOIO 1nosisd. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJIE.

12. SBnenue snekrpomMarHuTHOW MHIyKnuH. OmnbiTel Papanes. 3aKOoH AIEKTPOMArHUTHON
unaykuuu. [lpaBuno JleHma. DneKTpoABMXKyIIas cuiia WHAYKIUU. [lodHBI MarHUTHBIMA
notok. Toxu dyko.

13. SBnenme camoumnnaykiuu. WMuaykruBHocTth. JJIC  camomHaykuuu. WHIYKTHUBHOCTB
COJICHOM/JIA.

14. Bzaumnas unAyknus. BzauMHas MHIYKTUBHOCTb. DHEPIHsl KOHTypa ¢ TOKOM. [IOTHOCTH
SHEPIUH.

15. Hamarnuuennocts. Toku HamMarHMuMBaHHs. BEeKTOp HanmpsHKEHHOCTH MAarHUTHOTO TOJIS.
Teopema 0 HUPKYJISILIMY BEKTOPa HAIPSKEHHOCTH MArHUTHOTO TOJIA.

16. PacnpoctpaHenue BoJH B ynpyroi cpene. [IpogonbHbIe U onepeyHbIe BOJIHBL. YpaBHEHUE
IUIOCKOM U cdepuueckoil rapmoHnueckux BoiH. PazoBas ckopocTh. BomHOBOe ypaBHEHHE.
Oueprus BosHbl. [Ipunimn cyneprno3unuu BoiaH. CTosiure BOJIHBI.

17. BonHoBoe ypaBHEHHE [UIsl  AJNEKTPOMAarHUTHOM  BOJHBL. ~OCHOBHBIE  CBOMCTBa
ANIEKTPOMAarHUTHBIX BOJH. OHEpPrusl d3JIEKTPOMAarHuTHeIX BoyH. Bekrop IloiiHTHHrA.
NHTEHCUBHOCTH BOJIH.

18. BpemenHas ©  TPOCTPAaHCTBEHHAass  KOrepeHTHOCTH. CTEneHb  KOTE€PEHTHOCTH.
Wurepdepenmus apyx BonH. Matepdepenuus ceera. lluprna natepdepeHIIHOHHOI MONOCHI.

19. Mudpakuus csera. [Ipunmmn [roiirenca-Openerns.

20. EcrtecTBeHHbIN U MONSIPU30BaHHBIN CBET. 3akoH Mamtoca. CTeneHpb MoJspu3alii CBETa.

21. Tlonspu3amnms npu OTpaKEeHUHU U MpesloMiIeHnH. 3akoH bprocrepa.

22. PacmpocTpaHeHHe CcBeTa B MONIOMIAOIIKX cpenax. 3akoH byrepa. [lucmepcus csera.
HopwmanbHas 1 anHomanbpHast AUCTIEPCHSL.

23. TemnoBoe U3NyYEHUE M €r0 XapaKTePUCTHKU. 3aKOHBI TEIUIOBOTO M3IydeHus. ['umoresa
ITnanka. @OTOHBL.

Tunosble 321244 N0 AUCHHUIIJIHHE

1. Haiftnu paccTosiHHE€ MEXAy JBYMsl TOYEUYHBIMH DJIEKTPUYECKUMHU 3apsiaaMH, eCld
W3BECTHO, YTO TNPH YMEHBIICHWH STOr0 paccTossHus Ha 50 cM cuiia B3aMMOJEHCTBHS
yBenuuuBaetcs B 2 paza. Orser: 1,7 m.

2. Ha merammmueckoit cepe panuycom 15 cm Haxomutes 3apsan Q = 2 uKi. Onpenenuts
HaNpsHKEHHOCTh E 3JeKTpOCTaTMYECKOro Mo Ha paccTosHuu I = 10 cM OT 1eHTpa
cdepsl. OTBet: 0.

3. Ha meramnmmueckoit cdepe paauycom 15 cm Haxoautcs 3apsn Q = 2 uKn. Onpenenuts
HaNpsHKEHHOCTh £ 3JIEKTPOCTaTHYECKOro Mmojsi Ha moBepxHocTH cdepbl. OTBer: 800
B/m.

4. Ha merammmueckoit cepe paauycom 15 cm Haxoautcs 3apsn Q = 2 uKn. Onpenenuts
HaNpsHKEHHOCTh E 3JEKTPOCTAaTHYECKOro MMOoJisi Ha paccTosHuu I = 20 cM OT IeHTpa
cdepsl. OTBeT: 450 B/™m.

5. Merammyeckuii map paguycom 5 cM Hecet 3apsan Q = 10 uKui. Onpenenuts noreHuuan
¢ DJIEKTPOCTATUUYECKOTO MO Ha oBepxHocTH mapa. Oreer: 1800 B.

6. JlBe KOHIEHTPUUECKUE METAIIIMUECKUE 3apshkeHHble chepbl paauycaMu R1 =6 cm u Rz =
10 cm HecyT coorBercTBeHHO 3apsiimbl Qi1 = 1 HKiM mw Q2 = -0,5 wKn. Haiitu
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19.

20.

HaIpPsHKEHHOCTh £ MO B TOYKE, OTCTOAIISH OT IeHTpa cdep Ha paccTosiHuE 1 = 5 cM.
Otger: 0.

DNEKTPUYECKOE I0JIE CO3/1aHO JBYMsI OECKOHEUHBIMM IapajuIeIbHBIMU IUIACTUHAMM,
HECYIIMMH DAaBHOMEDHO paclpeleeHHbli mo rmmomand 3apsn [ = 1 aKn/m2,
Onpenenuts HanpsHKeHHOCTD E ot mexxay miactuaamu. OtBet: 0.

DNEKTPUYECKOE I0JIE CO3/1aHO JBYMsI OECKOHEUHBIMM NapajuleIbHBIMU IUIACTUHAMM,
HECYIIMMH DAaBHOMEDHO paclpeleeHHbli 1m0 rmmomand 3apsn [ = 1 aKn/m?,
Ornpenenuts HanpsbkeHHOCTH E nosis BHe miiactud. OTBer: 113 B/m.

[ToreHnMan 3JIEKTPUYECKOrO IOJS, CO34ABAEMOIO CHCTEMOM 3apsloB, HMEET BUJ
@ = a(x?>-y?), rne a =1 B/m? HaiiTu MOIy/b HANPSKEHHOCTH SIEKTPUYECKOrO OIS B
Touke ¢ koopauHartamu X = 1 m, y = 0,5 M. OtBer npusectu B cucteme CU 1 OKpyTrimTh C
TOYHOCTBIO 10 ABYX Udp mocne 3ansatoil. [OTBet: 2,24 B/m.

JBa Toueunsix 3apsiaa +7,5 uKn u —14,7 uKn pacnonioxensl Ha pacctosiHuu 5 cMm. Haiitu
HaNpsKEHHOCTh 3JIEKTPUUYECKOTrO MOJI1 B TOYKE, HAXOJAIIEHCs Ha pacCTOSHUM 3 CM OT
nepBoro u 4 cm ot Broporo 3apsna. Orser: 112 kB/m.

OnpenenuTbs HaNpsKEHHOCTh 3JEKTPUYECKOTO I0JI1 B TOYKE, PACIOIOKEHHOW BOJIb
npsMoit, coenunstomieit 3apanpl +10 K u +8 HKn u Haxopsuelicss Ha paccTossHUM 12
CM OT IEepBOro U 8 cM OT BTOpOro 3apsna. Paccrosnue mexny 3apsagamu 20 cm. OTBet:
5000 B/m.

B BepmmmHax kBajapaTa cO CTOPOHOW 5 CM HAaxXOJATCS OJMHAKOBBIC IOJIOKUTEIIbHBIE
3apsizbl 2 HKn. OnpenenuTs HanpsHKEHHOCTh 3JIEKTPUYECKOTo MoJIs B LIEHTPE KBajapaTa.
Otger: 0.

Paccrosinue | mexny 3apsimamu Q=+42 uKun gumnosst pasao 10 cm. Haiitu noteniman ¢
[0JIs CO3JJaHHOI'O JTUIIOJIEM B TOUKE, yAajleHHOW Ha =10 cM Kak OT IEepBOro, Tak U OT
BTOporo 3apsna. Orsert: 0.

Jlunone c 3IEKTpUYECKUM MOMEHTOM p = 75 nKi'M CcBOOOAHO yCTaHaBIMBAaeTCs B
OJTHOPOJTHOM DIIEKTpHUYECKOM ToJie HanpsbkeHHOCThIo £ = 80 kB/M. Beranciutes pabdoty
A, HeoOXoIMMYIO JUIsl TOrO, 4TOOBI MOBEPHYTh AMNONbL Ha yroia o = 90°. OtBer:
6 mx/lx.

Onpenenutb, NpU KAaKOW HANPSIKEHHOCTH E CpPeAHEr0 MaKpOCKONMYECKOTO IO B
mudeKTpuKe (£=3) MOJNAPU30BAHHOCTH P JOCTUTHET 3HaueHus, paBHoro 200 MxKi/m?,
OtBet: 11,3 MB/m.

Haiftu paguyc BHemHel oOknanku Rz BO3IyIIHOTO cQeprHuecKkoro KOHAEHCATopa
emkocthio C = 4 nd, ecnu paguyc BHyTpeHHel ookiaaku R1 = 2 cMm. OtBert: 4,5 cMm.
Haiftu paamyc Ri BHyTpeHHe#ll oOkianku cdepruueckoro KOHJEHCATOpa €MKOCTBHIO
C =3,3 ¢, ecnu paauyc BHemHeld R2 = 3 cm, audnekTpuk — napadus (¢ = 2)? OTBer:
1cm.

Onpenenutb 3J€KTPOEMKOCTh LMJIMHIPUYECKOIO BO3AYIIHOTO KOHJAEHCATOpa IJIMHOMN
| = 10 cm, ¢ pamuycamu obkianok Ry =1 cm u R2 = 2 cm. OtBer: 8 n®.

Tpu oaMHAKOBBIX KOHAEHCATOPa COEAMHEHBI Iocen0BaTeNbHO. EMKOCTh Takoil 6atapen
C =100 . Ompenenuth eMKOCTh OaTapen KOHIACHCATOPOB, IMOCIIE TOrO, KaK OJHMH U3
HUX 3arnoJHIIN napapuaoM (& = 2). OTBer: 120 nd.

[Tnockuit BO3mymIHBIA KOHAEHcATOp dJekTpoeMkocThio C =111 H® 3apsokeH 10
pasHoctu noreHmanoB U = 300 B. Tlocie OTKIIIOYEHUST OT HCTOYHHUKA TOKA PACCTOSHHE
MeXy OOKJaJKaMu KOHJAeHcaTtopa OblUIo yBenudeHo B 5 pa3. Ompenenuts paboty A
BHEITHUX CHJI IO pa3aBrxeHio o0knaaok. Orser: 0,2 m/Lx.
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Cwuna Toka B IPOBOJAHUKE U3MEHSETCS CO BPEMEHEM 10 3aKOHY (t) =kt ,rmek=0,5Alc.
Haiitu 3apsin g, mpoTekaronuii yepe3 nornepevyHoe ceuyeHne npoBoJHUKa 3a Bpemsi 7= 1 c.
Otget: 0,25 Ki.

AKKymynsTop ¢ BHyTpeHHuUM conporuBieHueM 0,080Mm mpu Toke 4A oTmaer BO
BHEIIHIOIO 1ienb 8BT. Kakylo MOIIHOCTh OTAACT OH BO BHELIHIOK LIENb IpHU TOKe 6A?
Otsert: 11 BrT.

K ucrounuky toka ¢ 3JIC [1=1,5 B npucoenuannm karymky ¢ conporusienueM R=0,1
OM. Amnepmerp nokasan cuwily Toka, paBHyr 11=0,5 A. Korga x ucTOUHMKY TOKa
IIPUCOEANHUIIN TI0CIIEI0BATENbHO €111€ OJAMH MCTOYHUK TOKa ¢ Takoi xe DJIC, To cuna
Toka | B TOM »ke Karymke okazaiach paBHoi 0,4 A. Omnpenenutrb BHYTPEHHEE
COIMPOTHBIICHUE TIEPBOT0 UCTOYHMKA ToKa. OTBeT: 2,9 OM.

[Tpu cune Toka 11=3 A BO BHEIIHEH LeNM aKKyMYJISTOpa BBIAEISAETCS MOIIHOCTE P1=18
Bt, mpu cumie Toka I>=1A - coorBerctBeHHO P>=10BT. Omnpenenuth BHYTpEHHEE
conpotusienue I 6arapen. OrBer: 20 Om.

[InoTHOCTH TOKAa B METHOM TPOBOAHUKE paBHa 2 A/Mm°. HailTu HampsKeHHOCTh
ANEKTPUYECKOTO TOJS B MIPOBOJHUKE. YIelnbHOEe compoTuBieHue menu 17 HOM M.
Otet: 34 MB/m.

[To mpsiMoMy OECKOHEYHO JUIMHHOMY HpPOBOAHUKY TeueT ToKk 50 A. Ompenenutsb
MarHUTHYI0 MHIYKIUIO B TOYKE, YAAJEHHOM Ha paccTOosHUE 5 CM OT MPOBOJHHKA.
Oteer: 200 mxTa.

UeMmy paBeH paadyc TOHKOrO KoOJyblla, IO KoTopoMmy Teuder Tok 30 A, ecnu
HaIPsHKEHHOCTh MAarHUTHOTO TTOJIS B IIEHTPE KoJiblia paBHa 2 A/M? OTBeT: 7,5 M.

Kakoii Tok TedeT mo npsiMomMy OECKOHEYHO IJIMHHOMY MPOBOJHHUKY, €CIIU HA PACCTOSIHUH
10 cm ot Hero marHuTHast uHLyKIus paBHa 20 MkTa? Orset: 10A.

Kakoli Tok uzier no ToHKOMy KoJiblly paguyca 10 cm, eciau MHIyKIUs MarHuTHOTO T10JIS B
neHTpe kosbia papaa 100 MxTn? OTBet: 16 A.

JIBa NIMHHBIX MapajyielbHBIX MPOBOJA HAXOAATCA HA PACCTOSIHUM I'=5 CM OJIUH OT
npyroro. Ilo mpoBogaMm TEKyT B HMPOTHBOIIOJIOXHBIX HAINPaBICHUSX OJUHAKOBBIE TOKHU
| =10 A xaxneni. Halitn HanpsbkeHHOCTh H MarHUTHOTO TOJIS B TOYKE, HAXOJSIIEHCS
Ha PACCTOSIHUHM 1 = 2 CM OT OJHOTO U 2 = 3 ¢M OT Apyroro nposojaa. Oreet: 132 A/m.
OnpenenuTb UHIYKIUIO MarHUTHOTO TOJISI HA OCH JUTMHHOTO COJIEHOMJIA, COZEPIKAILEro
n = 20 BuTkoB/cM nipu cuiie Toka | = 10 A. Otser: 0,025 Ta.

CKONIbKO BUTKOB Ha €IMHUILYy UIMHBI COJEPKUT JJIUHHBIA COJEHOWJ HpPHU CHJIE TOKa
| =0,5 A, eciti HanpsHKEHHOCTH 11071 Ha ocH costerouaa H = 300 A/m. Orser: 600 m™.
Onpenenuts HANpsHKEHHOCTh MAarHUTHOTO TOJS HAa OCH  JUIMHHOTO COJIEHOWZA,
conepxaniero N = 10 Butkos/cm npu cuite Toka | = 1 A. OrBet: 1000 A/Mm.

BbluuciuTh HUPKYJIALHMIO BEKTOpAa HANPSHKEHHOCTH BJOJIb KOHTYpPa, OXBAaThIBAIOIIETO
toku 11=10A, [2=15A, tekymue B ogHOM HampaBieHHHM, U TOK |3=20A, Tekymuii B
IPOTHBOIOJIOXKHOM HarpasieHHH. OTBeT: 5 A.

[Tpsamoif mpoBoj, MO KOTOpoMy TeyeT TOK 1=1 KA, pacnosokeH B OJHOPOJHOM
MarHUTHOM TI0JI€ TIEPIEHIUKYIIpHO AuHUSIM MHAykuu. C kakoi cunoit F geiictByer
1oJie Ha OTPe30K IpoBoja JumHOW |=1 M ecnu marHuTHas wHIyKIws B paBHa 1 Tn?
Otsert: 1000 H.

[Tpsamoit mpoBoa, mo koropomy TeueT Tok 1=100 A, pacrnonoxeH B OZHOPOJHOM
MarHuTHOM 1oJjie moj yrioM 60° K JTuHHsSM MarHUTHOW WHAYyKIuu. C kakou cuiou F
JCHCTBYET MMOJIe Ha OTPe30K mpoBojaa juuHoi |=10 CM eciau MarHWTHAs WHAYKIHS B
paeHa 0,1 Tn? OrBer: 0,87 H.

2
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Pamka rampBaHoMmeTpa muHOW a=4 cMm u mupunoi b = 1,5¢Mm, comepskarmas N=200
BUTKOB TOHKOH INPOBOJIOKH, HAaXOJUTCS B MarHUTHOM Iosie ¢ mHaykuuen B=0,1 Tui.
[ImockocTh paMKu mapajuiesibHa JUHUSIM HUHAYKOUMUA. HallTh MexaHndeckuid MOMEHT M,
JNEHCTBYIOIINN HA paMKy, KOTJa 1Mo BUTKY TeueT ToK 1=1 MA. OtBeT: 12 MmxH/Mm.
Hanpspkennocts H marHuTHOrO moisis B IIEHTpe KpyroBoil BuTka paBHa 200 A/wm.
MaruuTHbIii MOMEHT p, BUTKa paBeH 1 A'm? Brprumcauth pamuyc R Butka. OTBeT:
9,27 cm.

Boruncnute panguyc R 1yru okpyX HOCTH, KOTOPYIO OIMCBIBAE€T MPOTOH B MarHUTHOM
none ¢ uuaykuueil B =15wmTn, ecnu ckopocts v mporoHa paBHa 2 Mwm/c. OTBer:
1,38 m.

JIByKpaTHO HWOHM3UPOBAHHBIM aToM Trenus (@-4acTula) ABWXKETCS B OJHOPOJAHOM
MarHuTHOM ToJie HarnpspkeHHOCThI0 H = 100 kA/M 1o okpyskHOCTH paauycoMm R = 10 cm.
Hatitu ckopocth v a-yactuisl. OTBeT: 0,61 Mwm/c.

Ha snexTpoH, IBHXKYIIMACS B OAHOPOJHOM MAarHUTHOM mosie uHaykuued B =2 Tn co
ckopocThio v = 107 M/c meiictByer cuna F = 1,6 nH. HaiiTu yron Mexty HanpaBIeHHAMU
CKOpPOCTH U MarHuTHOM uHAykuuu. Oreer: 30°.

Llenb COCTOUT U3 MOCIENOBATENFHO COCAUHEHHBIX compoTuBieHUs R =1 OM, karymku
uHayktuBHOCTH L = 1 ['H, ucrounuka toka u kiatoua. Kimou 3amkuyT. Uepes kakoe Bpemst
MOCJIe pa3MbIKaHUs KJIt0Ua CUjla TOKa B IIenu yMeHbIuTcs B 2 paza? OrBer: 0,693 c.
Ilenp cocTOMT U3 MOCIENOBATEIbHO COEIUHEHHBIX CONPOTHUBIICHUS, KaTYLIKU
WHIYKTUBHOCTH, HUCTOYHHMKA TOokKa W Kioua. Kirou 3amkuyT. Yepes t=0,5 ¢ mocine
pa3MbIKaHusl KJO4Ya CWIa ToKa B LeNd yMeHbluWiaach 3 pasa. Onpenenutsb
conpotusiieHue R, ecnu unaykrusHocts L = 4,1 T'n. OTBet: 9 OM.

BbluncnuTh 3HEpPru0 MarHUTHOTO MoJist cojieHouna, coxaepxkamero N = 1000 BuTkoB
npoBoaa, npu cuie Toka | =1 A, ecam MarHUTHBIH NOTOK 4Yepe3 €ro IOoNEepedyHOe
ceuenue ® = 0,1 mBO. OtrBeT: 0,05 JI:k.

HaiiTu MHAYKTUBHOCTH HPOBOASILErO KOHTYpa, €CJIM MarHUTHBIA IOTOK 4epe3 Hero
yBenuuuBaetrcs Ha 0,02 BO B pesynbraTe n3MeHeHMs TOoka B KOHType ¢ 4 A no 8 A.
Otser: 5 MI'H.

Ha nyTtu cBeroBOW BOJHBI, MAYLIEH B BO3AYXE, NMOCTABWIN CTEKISHHYIO IUIACTUHKY
(moka3zaTenp MpenomiieHHs cTekna paseH 1,5) tomumHoi 1 mMm. Ha ckosnbko u3MeHHTCS
ONTHYECKas JJINHA IIyTH, €CIIU BOJIHA a/laeT Ha INIaCTUHKY HOpMainbsHO. OTBeT: 0,5 MM.
Haiitn Bce mmuubl BonH Buaumoro ceera (ot 0,76 mo 0,38 Mxm), KoTOpble OymyT
MaKCHUMaJbHO YCHJIEHBI NPH ONTHYECKON pa3sHOCTH Xo0jAa HMHTep(EepHpYIOLUUX BOJIH,
paBHOM 1 Mxm. OTBet: 0,5 MKM.

Paccrosiane d mexxny aByms mensimu B onbite FOHra paBao 1Mm, paccrosinue | ot menei
no o9kpaHa 3 M. Omnpeaenutbs UIMHY BOJIHBI A, HCIYCKaeMOW HCTOYHHUKOM
MOHOXPOMATHYECKOTO CBETa, €CIM MIMpHHA D MHTEepdEepeHIIMOHHBIX MOJIOC Ha IKpaHe
paBHa 1,5 mm. OTBeT: 0,5 MKM.

Ha mbuibhyto mienky (N = 1,3), Haxonsuiyrocss B BO3AyXe, MaJaeT HOPMAJbHO MYYOK
aydeii 6emoro ceeta. [lpu kakoit HauMeHbIeH TomuHe d IEHKH OTPaKEHHBIN CBET C
mumHON BOMHBI A = 0,55 MKM OKaxeTcss MaKCHMalbHO YCHJIGHHBIM B pPe3yJibTaTe
untepdepenu? Orser: 0,1 MKM.

PaccrosiHue Arz,1 MeXly BTOPBIM U NIEPBBIM TEMHBIM KosibllaMi HbIOTOHA B OTpaskeHHOM
ceere paBHO | mM. OmpenenuTh paccrosiHue Aripg9 MEXAY HAECATHIM U JIEBATHIM
konbliamu. OTBeT: 0,39 MM,
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Ha mens mupunoit ¢=0,05 MM mamaeT HOpMaJIbHO MOHOXpoMartuueckuii ceer (A=0,6
MKM). OnpenenuTs (B rpagycax) yroj ¢ Me1y IepBOHAYAJIbHBIM HalpaBJIECHUEM ITydKa
CBETa M HAIIPABJICHUEM Ha YETBEPTYIO TEMHYIO MU(pakinoHHYI0 mosocy. OTBeTt: 2,75°.
CKOJIBKO IITPUXOB HA KAKIBIH MUUTUMETP COIACPKHUT NU(PAKIMOHHAS pPEIIeTKa, eCln
py HaOJIIOJICHUH B MOHOXPOMAaTH4EeCKOM cBeTe (A=0,6MKM) MakCUMyM IISATOTO MOPSIIKa
otkyioHeH Ha yroia ¢=18°? Orset: 100.

Hudpakuuonnas pemierka coxepkut N =200 mrpuxoB Ha IMM. Ha pemerky manmaer
HOpPMaJIbHO MOHOXpomatudeckuii ceer (A = 0,6MKkM). MakcUMyM Kakoro HaumOOJBIIETO
nopsijika naet sta peuierka? Orer: 8.

CKOJIBKO MITPUXOB HA KAKIBIH MUUTUMETP COIACPKHUT NU(PAKIMOHHAS pPEIIeTKa, eCln
npu HaOMIONEHUH B MOHOXpomaTtudeckoM cBere (A = 0,6 MKM) MakCUMyM TpETHETO
MopsiIKa OTKJIOHEH Ha yrona ¢ = 21°? Orert: 200.

[Ty4ok ecTecTBEHHOIO CBETa, MAYIIHI B BOJE, OTpakacTCs OT IpaHM anmasa (n = 2,42),
norpy»xeHHoro B Boay (n = 1,33). [Ipu kakom yriie nageHus o (B rpagaycax) OTpaKeHHBIN
CBET MOJIHOCTBIO mojsapu3zoBan? Oreer: 61,2°,

VYron bprocrepa osp Ipu MageHUU CBeTa U3 BO3yXa Ha KPUCTaJl KAMEHHON COJIM paBeH
57°. Onpenenutsb CKOPOCTh CBETA B 3TOM Kpucramie. Orser: 194 Mm/c.

[IpenenpHbIi yroa o HOJHOTO OTPaKEHHUs Iydka CBETa HA TIpPAHUIEC >KUAKOCTH C
BO31yxoM paBeH 43°. Ompeznenuts yron bprocrepa osp (B rpamgycax) s majaeHus iyda
U3 BO3]lyXa Ha MOBEPXHOCTh 3TOM KUAKOCTU. OTBeT: =55°45",

VYron MexIy IIaBHBIMM IJIOCKOCTSMHU MOJISIpU3aTOpa M aHaiau3aTopa cocraiser 30°.
Onpenenuth U3MEHEHHWE MHTEHCHMBHOCTHM IPOLIECIIIErO 4epe3 HUX CBETa, €CIM Yroil
MEXJly TJaBHBIMU IIJIOCKOCTSAMHU HOJISIpU3aTOpa M aHajau3aTopa H3MeHwiIcs 10 45°.
Otser: 1,5.

Crenenp nonspuzauuu P yactuuHo-nossipu3oBaHHoro ceera pasHa 0,5. B ckonbko pa3
OTJIIMYACTCS MaKCHMaJIbHAsi HHTEHCUBHOCTH CBETA MPOIYCKAaeMOT0 Yepe3 aHaIu3arop, OT
MuHuManbHOU? OTBeT: 3.

OrnpenenuTs TEMIIEPATypy, IPU KOTOPOI SHEpreTHyeckasl CBETUMOCTh Ry abCOMOTHO 4epHOro
Tena pasHa 10 kBT/M?. OtBer: 648 K.

[loTok sHeprum, W3MydaeMblii M3 CMOTPOBOTO OKOIIKA IUIABWIBHOM Ieud, paBeH 34 BrT.
OnpesieiTh TEMITEpaTypy MeUH, eciTH TIIONIAIb OKOIIKaA cocTarmser 6 cv’. Orser: 1000 K.

Bo ckonbko pa3 HaJlo yBEMYUTH TEPMOMHAMUYECKYIO TEMIIEPATYPy aOCOIIOTHO YEpHOTO Tea,
4TOOBI €10 SHEPreTUUecKas CBeTUMOCTB B3pocia B 16 pa3. Otser: 2.

Ha kakyro /UIMHY BOJIHBI MPUXOJMTCS MAKCHUMyM CHEKTPaJbHOW IUIOTHOCTH 3HEPreTHUECKOH
CBETUMOCTH abCOMIOTHO YepHOTo Tera Tpu Temmeparype 0°C. Otser: 10,6 Mkm.

Onpenenuth JUIMHY BOJHBI CBeTa, oOdydaromero ¢Gorokaron ¢ paboToil BbIXoJa
A =215B, ecnu MakcuMallbHasi KUHETUYECKast SHEPTUst (POTOINEKTPOHOB Tmax = 1 3B.
OtBet: 400 HM.

Ha noBepxHocTh ¢oTokarona magaer MoHoxpomarudeckuii cer (A =310 um). YToOBI
NPEKpPaTUTh SMHUCCHUIO 3JIEKTPOHOB, HYXKHO TPHIOXKUTH 33Jep>KUBAOILIYI0 Pa3HOCTh
noreniuanos U ve menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OTBet: 2,3 3B.

OIIK-1.2 [IlpumeHsieT eCTeCTBEHHOHAayYHble U  OOIICWH)XCHEPHBIC 3HAHUS, METObI
MaTe€MaTU4eCKOro aHajlu3a M MOJCIHMPOBAHUSA, TEOPETUYECKOIO0 U HKCIIEPUMEHTAIBHOIO
UCCIIEIOBaHMs B IPOPECCUOHATIBHOM 1€ TEIbHOCTH

TunoBbie TECOPETHYECCKHUE BONIPOCHI K IK3aMEHY IO JUCHUIIJIMHE
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[ToTeHuManbHOCTD ANMEKTpUUEcKoro nois. Pabora no nepemMerienuio 3apsiia B dIEKTPUIECKOM
nosie. [loTeHManpHas 3HEPIrusi B3aUMOJECHCTBUS 3JEKTPUUECKUX 3aPsI/I0B.

CBs13b MEX/ly IOTEHLIMAJIOM U HANIPSKEHHOCTBIO.

[Tpumenenue teopeMsl l'aycca aisi pacueTa AJIEKTPUUYECKUX IOJIEH, CO3AAHHBIX TOUEUHBIM
3aps0M, PaBHOMEPHO 3apsyKEHHBIMU TIOCKOCTBIO, CPepoil, HUTHIO, IUIMHIPOM, ILIAPOM.
Boluncnenue noreHyana no HanpsLKEHHOCTH AJIEKTPUYECKOTO OIS,

ONEKTpUYECKUII MOMEHT JuIoJiA. TOYeYHBIH JUIOJNIb. ODJEKTPUYECKOE I0JE€ TOYEYHOrO
JUIOJS U €ro pacdeT Ha OCHOBE IPHUHLMIIA CYNEPHO3ULUHU. DJIEKTPUUYECKOE I10JIE€ HA OCH
JIUIIOJSI U B HAIIPABJICHUU, IEPIEHAUKYISIPHOM K OCU JUIIOJIA.

ONEeKTPUYECKU JUIOAb B OJHOPOAHOM U  HEOAHOPOAHOM  3JIEKTPUUYECKOM  IIOJIE.
[ToTeHmanbHas SHEPrus JUIOJIA.

JvdnexTpuky, Noisipyu3anus IUNIEKTPUKOB. BEKTOp MOIAPHU30BaHHOCTH. DJIEKTPHUUECKOE
10JI€ BHYTPH AUDJIEKTPUKOB. J(M3eKTpruUecKas BOCIPUUMUYNBOCTD U IPOHUI[AEMOCTb.
VYcioBust A BEKTOpa HAIPSIKEHHOCTH 3JIEKTPUUYECKOTO MOJS M BEKTOPA IEKTPUUYECKOIO
CMEUICHUS Ha TPAaHHULIE IByX JUAIEKTPUKOB.

CerHeTonNIeKTPHUKH, UX CBOMCTBA. JIMAIEeKTpUUECKUI THCTEPE3HC.

KonneHcaropsl, BuAbl KOHAEHCATOPOB. DHEPrus 3apsyKEHHOIO IPOBOIHUKA, KOHJIEHCATOPA.
DHeprus eKTpudecKkoro nois. O0beMHas INIOTHOCTh YHEPTUH.

Knaccuueckue OmBITHI MO OOHApPYKEHUIO M OOBSCHEHUIO MEXaHHW3Ma BO3HUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCJIOBHUS BO3HUKHOBEHHUS AJIEKTPUYECKOTO TOKA. XapaKTEPUCTUKHU
IEKTPUYECKOTO TOKA: CHJIA TOKA U IJIOTHOCTh TOKA. YPaBHEHUE HENIPEPBIBHOCTH.
[Ipumenenue 3axkoHa buo-CaBapa-Jlamiaca ans pacuera MarHUTHOIO MOJSL  IPSIMOTO
MIPOBOJHUKA C TOKOM, KPYTOBOT'O IMPOBOJHUKA C TOKOM.

JleiicTBre MarHUTHOTO Ha MBIKYmuics 3apsa. Cuna Jlopenna. Dddexr Xormna.

[IpuMeHeHre 3aKOHa MOJIHOTO TOKA /I pacué€Ta MarHUTHOT'O MOJIsl COJIEHOMIA, TOPOUJATIbHOU
KaTyLIKU.

Pabora o nepemeneHuI0 MPOBOIHUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJI€.

W3MeHeHue cuiibl TOKa MPU pa3MbIKaHWN/3aMbIKaHUU 1IETIH, COAEpIKaIled NHIYKTUBHOCTb.
VYcnoBus Ui BEKTOPOB MHIYKLUMU M HANpPsSHKEHHOCTH MAarHUTHOTO IOJI HAa TPAHULE JBYX
MarHeTUKOB.

Hua-, mapa-, peppo MarHeTUKU: OCHOBHBIE XapaKTEPUCTHKH.

JluBepreHius 1 poTop BEKTOpa MHAYKIIMM MarHUTHOTO NoJs. BuxpeBoe anexkTpuueckoe mnose,
TOK CMEILEHUS. JINEKTPOMAarHUTHOE TOJIE.

VYpaBHeHne  MakcBemia It DJIEKTPOMArHUTHOIO — TOJII B MHTETPaJbHOW U
muddepeHnnaIbHOR Gopmax.

JuddepeHnnansHoe ypaBHEHHE OJIEKTPOMAarHUTHBIX KOJ€OAHMM, ero pemieHue. Bumabl
KoJIe0aHUH U X XapaKTEePUCTHUKH.

VYpaBHEeHHE BBIHYKICHHBIX KojeOanuil. Pe3oHanc TokoB u Hanpspkenuil. [lonsarue o
IIEPEMEHHOM TOKE.

CnocoObl  HaOmropeHus  uHTepdepeHimu  cBera.  JIByxuydueBass — MHTepQepeHLus.
WutepdepeHiist B TOHKHX IUIEHKax. [lolocel paBHOrO HakjIOHA W PaBHOW TOJIIMHBL
HnTepdepomerpsl.

Merton 300 @penens. JJudpakuns OpeHens Ha KPyIJIoM OTBEPCTUH. 30HHAS IJIACTUHKA.
Hudpaxus OpayHrodepa Ha menu 1 MHOTUX mensx. JudpakuronHas pemierka.
Hudpakuus Ha npoctpaHcTBeHHOM pemetke. @opmyna Bynbda-bparros. Paspemaromias
CIIOCOOHOCTh ONTHYECKUX PUOOPOB.

OKCIepUMEHTabHOE TOATBEPKICHUE KBAaHTOBBIX CBOMCTB cBeTa: BHEWIHHH (hoTodddekr:
spdext KommnroHa.

OnepaTtop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOZMMCAH SMEKTPOHHOM MOAMUCHIO
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