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1 OBIIME MMOJIOXKEHUSA

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

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

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

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

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

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

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

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

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

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

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

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



3 ITACIHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCIUIIJIMHE

Ne 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 ABM)KECHHUS
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 U 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
6 KsanToBas ¢pusuka
6.1 | KBanToBas ontuka OIlK-1 DK3aMeH
6.2 | KBanToBas MexaHHKa OIIK-1 DK3aMeH
7 AToMmHas U siiepHas pu3zMKa
7.1 | ®usuka atoma OIlK-1 DK3aMeH
7.2 | DneMeHTH GU3NKH TBEPIIOTO OIlK-1 DK3aMeH
Tena
7.3 | SnepHas dpusmka OIIK-1 DK3aMeH
4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHWSI U UHBIE MATEPHUAJIBI
4.1. lIpome:kyTounas arrecrauus B gopme s3x3amena (1 cemectp)
Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl
KOMIIETeHIIUH Conep:kanue KOMINeTeHIU




OIIK-1 CriocobeH NpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIC 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO aHAIN3a M MOJICITUPOBAHMS, TEOPETHYECKOTO U
9KCIIEPUMEHTAIBHOTO CCIEAOBAHMS ISl PELICHUS] MH)KEHEPHBIX 337124
podecCHOHaIbHOM AeATeTbHOCTH

OIIK-1.2. icnonb3yeT ecTeCTBEHHO-HAYYHbIE 3HAHUS U METO/Ibl IKCIIEPUMEHTAIILHOTO
WCCIICIOBAHUS [T PEIICHHSI MHKCHEPHBIX 33/1a4 MPO(EeCCHOHATBHOM NesITeThHOCTH

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 10 JUCHHUILINHE

1. MarepuansHas Ttouka. Cucrema orcuera. Ilyte. Ilepememienue. CxopocTes u
YCKOPEHHME MaTepuaIbHON TOUYKH, UX IMPOEKLIUU HA KOOPAUHATHBIE OCH.

2. Bpamenune marepuanbHOW TOYKHM BOKPYT HEMOABHKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBs3p MEXIy YDIOBBIMM M JMHEMHBIMM ~ KHHEMAaTUYECKUMU
XapaKTePUCTUKAMH.

3. KpuBonuneiiHoe nBMKEHUE MaTepUaNbHON TOUKU. TaHreHLIMAIbHOE U HOPMAJIbHOE
YCKOpEHHE.

4. T'paHunbsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHUKHU. IlepBblii 3akoH HbroToHa.
Cuna, macca u ummynsc. Bropoil 3akon HbtoToHa kak ypaBHeHME JBHXEHHs. Tperuil 3akoH
Herorona.

5. 3akoH BcemupHOro taroreHus. Cuia TsKeCTH U Bec Tena. Ympyrue cuiibl. Cuibl
TPEHHUS.

6. Pabora cuibl m MomHOCTE. KHETHYECKASI YHEPTHS TIOCTYIATEIIHLHOTO JIBUYKECHUSI.

7. KoHcepBatuBHbIE U JAuccUNaTHBHbIE cuibl. IloreHnuanbHass sHeprus. Bunel
NOTeHIMAIbHOW dHepruu. [lonHas MmexaHudeckas YHEPrus.

8. BHyTpeHHHME M BHEIIHHE CHJIBL. 3aMKHYTas CHUCTEMa. 3aKOH COXpPAaHEHMs IOJHOM
MexaHn4decKkoi 3Heprun. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBaAMM IPOCTPAHCTBA U BPEMEHHU.

9. 3akoH coxpaHEHHs UMIYJIbCA.

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

11. OcHOBHOI 3aKOH AMHAMUKHU BPAIIATEILHOTO ABHKECHHUS.

12. MomeHT uHepiuy, ero cBoiicTBa. Teopema IllTelinepa.

13. BbIBOx MOMEHTOB MHEPIMU CTEPIKHS, LIMIUH]IPA, IIapa.

14. Cob6omusbie ocu. ['mpockomn. IIpenieccust rupockorna.

15. Kunetnueckast 5SHeprusi Teja, BpalIaloOIIErocss BOKPYr HEMOJABM)KHOM oOcH.
Kunernyeckas s3Heprust pu MIOCKOM JABH)KEHUU.

16. Ilpunmun otHocutensHocT [anmunes. IIpeoOpazosanue [Mammnes. Knaccuueckas
TEeopeMa CIIOKEHUsS CKopocTel. THBapuaHTHOCTh 3aKkOHOB HBIOTOHA B MHEPIIMAIBHBIX CHCTEMAX
oTcUera.

17. Tocrtynarel OitHmreliHa. [IpeoOpazoBanus Jlopenia. OTHOCHTENBHOCTh TMOHSATHUS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH W IPOMEXYTKOB BpeMeHH. MHTepBanm Mexny
COOBITHSIMH.

18. PenATUBUCTCKHMI 3aKOH TNpPeoOpa3oBaHUs CKOPOCTH. PeISITUBUCTCKUN HMMITYJIbC.
PenstuBucTckoe ypaBHeHHE AMHAMUKHU. PelISTUBHCTCKHE BBIPAXKEHHUS ISl KUHETHYECKOM U
MIOJIHOM SHEpruu. B3anMocCBsa3b Macchl U DHEPTHUM.

19. TloHATHE O HEWHEPIHMATBHBIX cHcTeMax otcueta. Cwbl wHepuwu. [lpuHIMN
SKBHMBAJIEHTHOCTH DWHILTEHA.

20. JIuddepeHnmaibHOe ypaBHEHHE CBOOOTHBIX TapMOHUYECKUX KOJICOAHWHA W €ero
pelicHue.

21. TpyXuHHBIH, GU3NIECKAN U MAaTEMATHICCKHI MAasSTHUKH. DHEPTUsl TAPMOHIYECKOTO
OCLIWJLIATOpA.

22. CnoxeHue OIMHAKOBO HAMPABIEHHBIX U B3aUMHO NEPIEHANKYIISIPHBIX KOJIEOaHUII.

23. YpaBHEHHE 3aTyxaloluX KonebaHuid M ero pemeHue. llapamerpsl 3aTyXarommx
KoJ1e0aHMH.



24. YpaBHeHUE BBIHYKJICHHBIX KOJICOAHMI U €ro pelieHue. SIBjieHne pe3oHaHca.

25. Craructudeckuit u TEPMOJUHAMUYECKUN METO/]IbI UCCJIeI0BAHUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHbBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOJUHAMUYECKUX JIMarpaMMax COCTOSTHHUSI.

26. UneanpHblii rTa3. JlaBneHue wujeanpbHOro rasza. BBIBOJ OCHOBHOTO ypaBHEHHS
MoJieKysipHo-KuHeTnueckoi reopun (MKT) uneansHoro rasa.

27. Cpenusis KUHETHYECKassh DSHEPrus MOJIEKYNl UAEaIbHOT0 ra3a. MoJeKylsapHo-
KMHETUYECKOE TOJKOBAaHWE aOCONIOTHON Temmeparypbl. UUCIIO cTemneHel CBOOOIBI MOJICKYIIbI.
3aKoH paBHOMEPHOTO pacrpeesieHus] JHEPTHH 110 CTETIEHSIM CBOOOIbI MOJIEKYII.

28. OCHOBHOE YypaBHCHHE COCTOSHUSI wHaeanbHOro raza (ypaBHenue Kiameiipona-
MenneneeBa). M3omnporecchl.

29. 3akon MakcBea Ui pacrpeleieHuss MOJIEKY UIACAIBHOTO Tra3a M0 CKOPOCTIM U
SHeprusiM. XapakTepHble CKOPOCTH ABMKEHUS MOJIEKYJI HJ1eajbHOTO Trasa.

30. DxcnepuMEHTaIbHOE MOATBEPXKICHUE pacrpeneiacHus Makcsemna: onbiTel [lTepHa
u Jlammepra.

31. TlpuHnun neranbHOTO paBHOBecHs. bapomerpuueckas dopmyna. 3akoH boibiMaHa
JUTSL pacrpeieNIeHus] YacTUIl BO BHEIIHEM MOTEHIIMAIILHOM II0JIE.

32. CpemHee 4YHCIO CTONKHOBEHHWH, CpemHssl JUIMHA CBOOOAHOro rmpolera u
3¢ (deKTUBHBIN AUaMETP MOJIEKYIL.

33. Pabora mnpu w3MeHeHHH O0bEeMa, KOJUYECTBO TEIUIOTHI, BHYTPCHHSS JHEPIHS
ujeanpHoro rasa. [leppoe Hauano TepMOIMHAMUKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
HayaJio TePMOJUHAMHUKH.

34. Anuabarublii npouecc, ypaBuenue [lyaccona.

35. TerutoemMKOCTh WAEATBLHOTO Ta3a WpH H30Mpoleccax. YpaBHeHHWe Maiiepa.
Knaccuueckass MOJIEKYIIpHO-KMHETUYECKash TEOPHUsS TEIJIOEMKOCTH HJICaIbHOIO Ta3a MU ee
OTPAaHUYEHHOCTD.

36. Kpyrosoii mpouecc (uukm). TermoBble nBuUrarenu u xononuiabHble MamuHbl. KITJ]
uJeaIbHOM TeroBoil mamuHbl. [{ukn KapHo.

37. DHTpomnus UACAIBHOTO raza MpU OOpaTUMBIX U HEOOpaTUMBIX Mpolieccax. Teopema
Hepncra. Cratuctuueckoe TOJKOBaHUE SHTPONUHU. TepMouHaMyKa HEOOPATUMBIX MPOIECCOB.

TunoBble 32124 1O AUCIHILJINHE
1. JIBr>keHHe MaTepuanbHON TOUKH 33/1aHO YPaBHEHUEM X=At+Bt?, rae A = 4 m/c, B=-0,05
M/c?. OnpeieniTh KOOpAHHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTh V TOUKH PaBHA HYIIO.
Otset: 80 m.
2. JIBIKeHHe MaTepuanbHOi TOUKH 3aaH0 ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpenennTh YCKOPEeHHEe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTH V TOYKH PaBHA HYIIIO.
Otser: -0,10 m/c?.
3. JluHeiHast CKOPOCTh Vi TOYEK Ha OKPYKHOCTH BpaIAIONIerocsl AWCKa paBHa 3 M/C.
Toukwu, pacnonoxxennpie Ha AR=10 cM Ommke K OCH, UMEIOT JMHEHHYI0 CKOPOCTH V=2 M/C.
Onpenenuth yriIoBYI CKOPOCTh BpamleHus aucka. Orser: 10 paa/c.

4, Jluck BpamaeTcss COrnacHO ypaBHeHHIO ¢ = A+Bt+Ct3, rme A =1pan, B=-2pan/c,
C = 0,5 pan/c®. Haiitu yrioBoe yckopeHue B MOMEHT BpeMeHH t = 2 ¢. OTBeT: 6 paj/c.
S. JIuck BpaImaeTcss cornacHo ypaBHeHHI0 ¢ = A+Bt+Ct3, rme A=1pan, B =12 pan/c,

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

6. HaiiTn MOMEHT MHEPLIMY MTOJIOTO HWJIMHAPA MAacCOi 2 KI' U paIlyCOM 5 CM OTHOCHUTEIBHO
ero ocu cummetpun. Otser: 0,005 kr-m2.

7. Haiitn MomeHT mHepuuu mapa maccoil 5 kr u paauycoMm 10 cM OTHOCHUTEIBHO OCH,
npoxozdIeii uepes ero uentp Macc. Orser: 0,02 Kr-m?,

8. Haiitu momeHT unepuuu aucka maccoit 0,5 kr u paguycom 20 cM OTHOCUTEIBHO OCU

TIEPIEHANKYIIAPHOM K IIIOCKOCTH JMCKA ¥ Ipoxosmeii uepes ero nentp. Orser: 0,01 kr-m?.



9. HaiiTu MOMEHT MHEpUMU CTEpkKHS Maccod 5 Kr U JUIMHOM 1,2 M OTHOCHUTEIBHO OCH

TIEPIIEHIUKYIIAPHOM K CTEPIKHIO M IIPOXOJAIIEi uepes ero cepenuny. Orser: 0,6 Kr-m2.

10. HaiiTu MOMEHT WHEepUMU CIUIOIIHOTO IMWIMHApPA MAacCco 2 KI' W pPaanycoM S cM
OTHOCHUTENBHO €ro ocu cummeTpur. Oteer: 0,025 Kr-m2.

11. HaiitTu MOMeHT mHepuuu cTepxkHs Maccod 1,5 Kr m mIMHOW 1 M OTHOCHUTEIBHO OCH
IEpIEHMKYIIAPHON K CTEPKHIO ¥ IPoxXoasmiell uepes ero kouei. Otser: 0,5 Kr-m?,

12. BepeBka paspbeiBaeTcs mpu MOABEIIMBAHUM K HEWl Tena maccodl 36 kr. Teno kakoit
HanbOobIIeil MacCchl MOKHO TIOJHUMATh Ha YTOH BepeBKe ¢ yckopeHueM 2 M/c2? Otaer: 30 Kr.
13. Teno cockanb3bIBaeT MO TIAJKON MOBEPXHOCTH, cocTaBisitomed yroa 30° ¢ Topu30HTOM.
Haiitu yckopenne tena. Otser: 5 m/c?.

14. C Kakoil MUHUMAJIbHOW FOPU30HTAJIBHOM CHJION HY>XKHO MPUKUMATh TEJIO0 MAcCOM 2 KT K

BEPTHKAIBHON CTeHE, 4TOObl OHO He ynano? KosapdumueHT TpeHHs MEXOy MOBEPXHOCTHIO
creHbl U TesioM pased 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HailTu cuity conpoTHBIEHHS BO3AyXa,
cunras ee nocrosaHon. Oter: 0,25 H.
16. MaxoBuk B BHAEC HWIMHIApa Maccold S5 kr u paguycom 20 cMm 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpalieHus 1ocTur yactothl 10 06/c. HailTu MOMEHT cuii, JeicTBYIOIUX Ha
maxoBuk. Otsert: 1,57 H-m.

17. Tonkuil ogHOpOAHBINA cTepxkeHb JIMHOW 50 cM 1 maccoit 400 r BpamjaeTcsi ¢ yriloBbIM
yckopeHHeM 3 pajm/c? OKOJO OCH, MPOXOANIeH MepreHIUKYIIpHO CTEPKHIO depe3 ero
cepenuny. Onpeaenuts Bpamaromuii MoMeHT. OTBer: 25 mH-Mm.

18. [Tyns nmetut co ckopocteio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. IlpuHuMas myio 3a IWIMHAPHK AUAMETPoM 8 MM, ONpENeuTh KaKyro JOJI0 KUHETHYECKOM
SHEPIUHM TeJla COCTABIISET KMHETHYeCKast dHeprus Bpamenus. Oreet: 0,44 %.

19.  [lox melicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpesa CKOpocTh 2 M/c. OnpenenuThb
paboty A cuibl, eciiu Macca Baronetku pasHa 400 kr. OtBet: 800 k.
20.  Manenpkuii mapuk maccoi 100 © JABMKETCS B TOPU3OHTAIBHOW IUIOCKOCTH HAa HHUTH

mmHoi 40 cm. Kakyro pabGoTy HYKHO COBEpLINTH, YTOOBI YBEJIUYHUTH YIJOBYIO CKOPOCTH
mapuka ¢ 20 paa/c go 25 pan/c? Orser: 18 [Ix.

21. Ornpenenurts JTMHENHYI0 CKOPOCTh IIEHTpa MOJOT0 LMJIMHIIPA, CKAaTUBLIErocsl 0€3 CKONBKEHUS C
HAKJIOHHOM IIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OmHOPOMHBIM IWIMHAP KaTUTCS 0e3 TPOCKAIb3bIBAaHUS 10 TOPU3OHTAIBHOU

MOBEPXHOCTH CO CKOPOCThbIO 2 M/c. Ha Kakyio BBICOTY OH CMOKET MOJHSATHCS MO0 HAKJIOHHON
mwiockoctu? OtBet: 0,3 M.

23. CHapsn Macesl 50 Kr, JeTAIMi rOpU30HTaNIbHO 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 ropu3oHTaNBHBIM pefbcaM co cKopocThio 20 KM/4 nBHXkeTcs miaatdopma macchl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr M ABWXKeTca BMecTe ¢ miaardopmoil. C
KaKOW CKOPOCTBIO TIOCTIE 3TOTO JIBroKeTCs Tuiatdopma? OrBet: 16 km/4.

25.  Ilnardopma B BHIEe AMcKa Maccoil 4 Kr U paguycoM 12 cM Bpamiaercs M0 HHEPLUU
BOKPYI' BEpTUKaJIbHOW ocHU. BO CKOJIBKO pa3 yMEHBUIMTCS 4acTOTa BpAallleHUs, €ClIM Ha Hee
HOJIOXKHTH KOJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = AcOoS(wt+@o), rme A=3 cMm,
a o = 2 ¢, Haiftu MakcuMasibHyI0 CKOpOCTh ToukH. OTBeT: 6 cM/c.

27. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = Ac0S(wt+@o), rae A=5 cwm,
a ® = 2 ¢!, Haiftu makcumanbHoe yckopenue Touku. Oteer: 20 em/c?.

28. Haiitu nepuon koneGaHuii (u3MuUecKOro MasTHUKA, TMPEACTaBIAIOMIETo co0oit

OJIHOPOAHBIN cTepkeHb JnuHOW 60 cM, Bpamaromuiics BOKPYI TOPU30HTAJIBHOM OCH,
MIPOXOJISIIEH uepe3 ouH U3 ero kKoHioB. OTeer: 1,26 c.



29. Haiitu mnepuwon kosneGaHui (GU3MUECKOTO MASTHHKA, MPEICTABISAIONMIETO COOOM
OJIHOPOAHBIN JUCK paanycoM 30 cM, BpalarolIUiicsi BOKPYT TOPU30HTAIBHON OCH, IIPOXOASILEN
yepe3 kpait qucka. Orser: 1,33 c.

30. bannon BmMectumocThio 20 51 copepKUT yrilekuciablid raz Maccoi 500 r moj naBieHUEM
1,3 MIla. Onpenenuts Temneparypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHMMAaeT UACANBHBIN a3, colepxanmii | KMob BelecTBa Mpy JAaBICHUH
1 MIla u temneparype 400 K? Orser: 3,3 m°,

32.  bamnon BMectuMocThiO 12 11 comepkut yriekucnblii ra3. [lasnenue rasa pasao 1 Mlla,
temriepatypa 300 K. Onpenenuts maccy rasza B 6amuione. OrBer: 212 1.

33. B Gamnone BMecTMOCTBIO 25 11 Haxogutcs Bogopon mpu temmeparype 290 K. Ilocne

TOr0 KaK 4YacThb BOJOpOJAa HM3pacxoj0BajiH, JaBieHHe B OaioHe noHuswiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxoJoBaHHOIo Bogopoaa. Orser: 8,3 r.

34. B Gannone comepxutcs raz mpu temreparype 100 °C. o kakoit Temmnepatypsl (B °C)
HYKHO HarpeTh Ta3, 4ToObI €ro JIaBJIeHne YBEIUYIIOCHh B ABa pa3a? OrBet: 473 °C.

35. Kakoe konuuecTBo TemnoTsl moTpedyercs, uToObl HarpeTh 1 mMonb azora Ha 300 K mpu
noctostHHOM 00beme? OTBeT: 6,23 K/[:k.

36. Ha ckonbko wu3MeHWIach BHYTPEHHSISI JHEPrHsi BOASHOTO Tapa, €CiAd IpU €ro
1300apuYeCcKOM CKATUM BHELIHUE CUJIbI coBepuImn padoTy paBHyro 10 k/[x? OtBer: 30 k/l:k.
37. [Tpu xakKoM IaBIEHUHU MPOUCXOAUIIO U300apHOE pACIIMPEHUE a30Ta, €CIIU Ha yBEIUYCHHE
ero oobema Ha 12 11 6b110 3aTpadueHo kKoyndecTBo TerioTsl paBHoe 21 k/Ix? OTBet: 500 kIla.
38. Kakoe konmu4ecTBO TEIUIOTHI ObLIO 3aTpaueHo Ha HarpeB Telius MPHU MOCTOSHHOM 00beMe
V=20 1, ecnmu ero gasienue Bo3pocio Ha 400 k[1a? OrBer: 12 k/:k.

39. Kakoe xonmu4ecTBO TeIioThl MOTpedyeTcs, 4ToObl HarpeTh § Mok Bojgopoaa Ha 100 K
IIPU NIOCTOSIHHOM JaBieHun? Oreet: 23,3 kK.

40. [Tpu m3oxopHOM HarpeBe 1 Moms renmusi Temieparypa yBenuuuBaeTcs B 3 pasa. Haiitu
npuparienne surpormn. OrBet: 13,7 JIx/K.

4.2. lIpome:xkyTouHas aTTecTauus B popme 3x3aMeHa (2 cemectp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOH 00pa30BaTeIbHOM MPOTrPaMMbl
KOMIIETEeHIIUH Copaeprxanue KoMIeTeH UM
OIIK-1 CriocobeH NpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIE 3HAHUS,

METObl MATEMATUUECKOTO aHAJIN3a U MOJIETTUPOBAHMS], TEOPETUUECKOTO U
SKCMEPUMEHTAIBHOTO UCCIEAOBAHUS AJI PEIICHUSI MHKEHEPHBIX 33]1a4
npodeccnoHaNbHOI 1eATEeNbHOCTH

OIIK-1.2. HCHOJ’ILSyeT CCTCCTBCHHO-HAYYHBLIC 3HAaHUS U MCTOJbI SKCIICPUMCHTAJIILHOT'O
HCCICAOBAHUS AJI pCHICHUA WHXXCHCPHBIX 3a/1a4 HpO(l)eCCHOHaHBHOfI JCATCIIBHOCTHU

Tunosslie TeopeTHYecKHE BONPOCHI K IK3aMeHY 10 IUCHHUILIHHE

1. DOnexrpuueckuil 3apsa U €ro cBoWcTBa. 3aKOH cOXpaHeHUs 3apsja. BzaumonelcTaue
3apsiaoB. 3akoH KyioHa.

2. DNeKTpOCTaTUYECKOE TI0Je, BEKTOp HANpPSXKEHHOCTHU. [IpHMHIMI Cyneprno3uiuu
AIIEKTPUYECKUX MOJIEH U €r0 MPUMEHEHHE JIJIs pacyeTa oI, CO30aHHOTO CUCTEMOMU 3apsi/iOB.

3. TloreHuumanbHOCTh 3JE€KTpUuUecKoro mois. PaboTa mo mnepemenieHUIo 3apsijia B
AJIeKTprYecKoM nosie. [ToTennmanbHas s3Heprust B3auMOECHCTBHS SJIEKTPUUYECKHUX 3apPsJI0B.

4. CBs3p MeXIy MOTCHIMAIOM M HaNpsHKEHHOCThIO. BpIUMCIeHHE MOTeHLuana Io
HaIPSKEHHOCTH 3JIEKTPUIECKOTO TTOJIS.

5. lloTrox BekTOpa HAaNpsHKEHHOCTH OAleKTpudeckoro nomis. Teopema Ilaycca npmns
IEKTPUYECKOrO TOJIS B BAKYYME.

6. IIpumenenme Teopembl [aycca Ui pacdera >ICKTPUYECKHX TOJNEH, CO3TaHHBIX
TOYEYHBIM 3apsiI0M, PABHOMEPHO 3apsKEHHBIMM IUIOCKOCTBIO, c(hepoil, HUTBIO, LUIMHIPOM,



[IapOM.

7. Teopema o0 LMPKyISLUHU BEKTOpPA HANPSIYKEHHOCTHU AeKTpuueckoro noius. [lorennuan
MOJIsl TOYEYHOTO 3apsijia.

8. DnexTpuyeckMii MOMEHT Aumnois. TOueuHBId JUMONb. JIEKTPHUECKOE ToJje
TOYEYHOTO JUIONS U €r0 pacyeT Ha OCHOBE MPHUHIIMIIA CYNEPHO3UINU. DNEKTPUUYECKOe Moje Ha
OCH JIUIIOJIS ¥ B HAIIPABJIEHUH, IEPIIEHAUKYIISIPHOM K OCH JUIIOJS.

9. DnexTpuyecKUW IUMOIL B OAHOPOAHOM U HEOJHOPOJHOM 3JIEKTPUYECKOM IIOJIE.
[ToreHunanbHast 3HEPTUS JUIOS.

10. CBoOonHble U cBsi3aHHBIE 3apsAbl. BekTop  anekTpuyeckoro cmemieHus. Teopema
["aycca nis 3EKTPUUECKOTrO MoJIs B JUJIEKTPUKE.

11. JludnekTpuku,  HOOdSpU3aludsg  AUDJICKTPUKOB.  BekTop  MONPU30BaHHOCTH.
DNEKTpUUYECKOE I10JI€ BHYTPU JUAIEKTPUKOB. JluWaseKTpuyeckass BOCIPUUMYMBOCTD U
MPOHUIIAEMOCTb.

12. YcnoBus [UIsE  BEKTOpa HANpSHKEHHOCTH OJIEKTPUYECKOTO TIONII W BEKTOpa
AIIEKTPUYECKOTO CMEIIEHUS Ha TPAHUIIE BYX JUAICKTPUKOB.

13. CerHeTo3IeKTPHUKH, HX CBOWCTBA. JIMAIEKTpUIECKUI THCTEPE3UC.

14. Pacnpenenenue 3apsga B NPOBOJHUKE.  DIEKTPOCTATHYECKAs  MHIYKIUS.
DneKTpuyeckas EMKOCTbh YEIUHEHHOTO ITPOBO/IHUKA, 2-X IIPOBOAHHUKOB.

15. KonneHcatopsl, BUIbl KOHAEHCATOPOB. OHEPrusl 3apspKEHHOTO IMPOBOJHUKA,
KOHJIEHCATOpa. DHEPTrusl MEKTPUIEeCcKoro nojist. O0beMHas INIOTHOCTh YHEPTHUH.

16. DnekrponBuxkymas cuia. 3akoH OMa U CONPOTHBIICHNE MPOBOAHUKOB. 3akoH OMa B
uHTErpaigbHol 1 auddepenunanpaoi Gpopmax. 3akon Oma At HEOIHOPOAHOTO yUaCTKa HETIH.

17. Knaccuyeckue OnbITHI IO OOHAPYKEHHUIO U OOBSICHEHUIO MEXaHU3Ma BO3HUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHUS JJIEKTPUYECKOTO TOKA. XapaKTEPUCTHKU
ANIEKTPUYECKOTO TOKA: CHJIA TOKA U IJIOTHOCTh TOKA. YpaBHEHHE HEIIPEPHIBHOCTH.

18. PasBerBieHHbIC dekTprueckue 1enu. [IpaBuna Kupxroda.

19. MomHocTts Toka. 3akoH [[xoyns-JleHna B uHTerpanmbHOi u nuddepeHmanbHoN
dbopmax.

20. BekTop MarHUTHOI MHIYKIIMH. MarHUTHOE T0JIe pABHOMEPHO JBUXKYIIETOCS 3apsiia.
3akon buo-Casapa-Jlamnaca.

21. Tlpumenenue 3akoHa buo-CaBapa-Jlamiaca nns pacuera MarHUTHOTO TOJISL TIPSIMOTO
MIPOBOJHMKA C TOKOM, KPyTOBOT'O MIPOBOJJHUKA C TOKOM.

22. ]JleiicTBHe MarHUTHOTO Ha ABMXKYyIIHiics 3apsan. Cuna Jlopenna. Dddexr Xomna.

23. B3aumopeicTBHE TPOBOJHUKOB C TOKOM. 3aKOH AMITepa.

24. TeopeMma 0 HUPKYISIIIMYA BEKTOPA UHAYKIIMA MATHUTHOTO MOJIA. 3aKOH MOJHOTO TOKA.

25. TlpuMeHeHMe 3akOHA IMOJHOTO TOKa JUIsl pacuéra MarHUTHOTO TOJS COJICHOMIA,
TOPOUJATBHOM KaTyIIKH.

26. Tlotox BekTOpa MarHUTHOW WHAYKIUH. Teopema ['aycca s BEeKTOpa WHIYKITUH
MarHuTHOTO nouid. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

27. Pabora 1o mepeMenieHnIo MPOBOAHUKA U KOHTYpa C TOKOM B MATHUTHOM TTOJIE.

28. SlBnenue 3IEKTPOMArHUTHOM WHIYKIHUU. OnbIThI ®dapanes. 3akoH
NIEKTPOMarHuTHOM MHAYyKIUH. [IpaBuno Jlenna. DnexkrponBrxkymas cuna MHAyKOnd. [lonHsii
MardHuTHeIi NoToK. Toku Dyxko.

29. SBnenue camomHaykimu. MuaykruBHOCTh. DJIC camomHIyKIuu. WHIYKTHBHOCTH
COJIEHOW 1.

30. B3aumuas wHayknus. B3amMHas WHIYKTHBHOCTB. OJHEPrHs KOHTypa C TOKOM.
ITnoTHOCTH 3HEPrUM.

31. M3meHeHWe CHIBI TOKAa TPH pPa3MbIKAaHWH/3aMBIKAHWW IICTIH, COJEpIKalIeH
WHYKTUBHOCTb.

32. HamarunyenHocts. TokM HaMarHM4uMBaHUS. BekTop Hamps»KEHHOCTH MarHUTHOTO
noJist. TeopemMa o0 HUPKYISIUU BEKTOPA HAMIPSKEHHOCTH MAarHUTHOTO TIOJIA.



33. JluBepreHuuss W pOTOp BEKTOpa WHIYKIMM MAarHUTHOTO Tois. BuxpeBoe
AIIEKTPUUYECKOE TI0JIE, TOK CMEIEHHs. DIEKTPOMArHUTHOE TOJIE.

34. YcnoBwust 111 BEKTOPOB MHIAYKIIMW M HANPSHDKEHHOCTH MAarHUTHOTO TOJISL HAa TPaHMIIe
JIBYX MarHeTHKOB.

35. [ua-, mapa-, peppo MarHeTUKH: OCHOBHBIC XapaKTEPUCTHKH.

36. YpaBHenune MakcBemia JUIsl DJICKTPOMAarHUTHOTO TIOJIi B HMHTETPAIBHON U
nuddepennranbHon hopmax.

37. IuddepennuanbHoe ypaBHEHHE HJIEKTPOMArHUTHBIX KOJEOaHWH, €ero peuieHue.
Bunpl konebaHuit 1 X XapaKTEPUCTUKH.

38. VYpaBHeHUe BBIHYKICHHBIX KojeObaHuil. Pe3onanc TokoB u HampspkeHui. [loHsATHE O
MIEPEMEHHOM TOKE.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccTosiHue MEXIy IBYMs TOYEUHBIMU JIEKTPUYECKMMHU 3apsilaMH, €CJId U3BECTHO,
YTO IPU YMEHBLICHUM 3TOr0 paccTosiHUs Ha 50 cM cuia B3aUMOJCHCTBUS yBEJIWYMBAETCS B 2
paza. OTBer: 1,7 m.
2. Ha merammnueckoil cdepe pagumycom 15 cm Haxomutcs 3apsan Q = 2 uKn. Onpenenuthb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTo MoJisi Ha paccrostHuu I = 10 cM OT meHTpa cdepsbl.
Ortger: 0.
3. Ha wmerammmueckoit chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HaIPSKEHHOCTh £ 3JIEKTPOCTaTHYECKOro MoJisi Ha moBepxHOcTH cheprl. OTBeT: 800 B/M.
4. Ha wmerammueckoi chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTO MMOJIs Ha pacctostHuu I = 20 cM OT meHTpa cepsbl.
OtBet: 450 B/m.
5. Merammyeckuii map pagumycom 5 cMm Hecet 3apan Q = 10 aKi. Onpenenuts moTeHman @
AIIEKTPOCTATUYECKOTO MOl Ha moBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIIEHTPHYECKHE METAITMUECKue 3apsoKkeHHble cdepsl pagmycamu R1 =6 cm u Rz = 10
cM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKn u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E OIS
B TOYKE, OTCTOSIIIEH OT LieHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBer: 0.
7. DNeKTpuyeckoe I0Jie CO3[aHO JABYMS OECKOHEYHBIMH MapauleibHBIMHM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO paclpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpsbkeHHocTh E mons mexay minactunamu. OrBer: 0.
8. DnexkTpuyeckoe IoJie CO3[aHO JABYMS OECKOHEYHBIMH MapauIeibHBIMM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO paclpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpspkeHHOCTh E nons BHe mactud. OTBer: 113 B/m.
9. TloTeHmuasn >TEKTPHUECKOTO TOMs, CO3AAaBAEMOT0 CHCTEMOI 3apsA0B, UMeeT BUI ¢ = a(X?-
y), tme a=1B/M%. Haiiftu MOIy/ihb HATIPSKEHHOCTH DIEKTPHUECKOTO MONA B TOUKE C
koopauHaTamu X = 1 M, y = 0,5 m. OtBet npusectu B cucteme CH 1 OKpYTJIUTH C TOUHOCTBIO JI0
nByx mudp mocine 3amsroil. [OTBer: 2,24 B/m.
10. /IBa Toueunsix 3apsima +7,5 HKi u —14,7 aKn pacronoxxeHsl Ha paccTossHUM 5 cMm. Haiti
HANPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM ot BTOporo 3apsaa. Oreer: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh DJIEKTPHUUECKOrO TMOJs B TOYKE, PACIOJIOKEHHON BAOJb
npsamoit, coenunstomeit 3apanel +10 HKn u +8 HKn u naxonsmeiics Ha paccrosauu 12 cm ot
nepBoro u 8 cM oT BTOpOro 3apsiaa. Paccrosnue mexay 3apsaaamu 20 cm. Orset: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOHSATCS OJIMHAKOBBIE MOJIOKUTEIBHBIC 3aPSIbI
2 5Kn. OnpenenuTs HAPSHKEHHOCTD SJIEKTPUYECKOTO OIS B IIeHTpe kBaapara. OrBet: 0.
13. Paccrosnue | mexny 3apsimamu Q=+2 uKu qumons pasHo 10 cm. Haiitu noteHnman ¢ most
CO3JaHHOIO AMIIOJEM B TOUKE, yAaJeHHOU Ha I'=10 cM Kak OT IepBOro, Tak U OT BTOPOT'0 3apsija.
Otger: 0.



14, Jlumons C D2JIEKTpUYECKUM MOMEHTOM p =75 nKia'M cBOOOZHO yCTaHaBIMBAaeTCS B
OJIHOPOJHOM DJIGKTPUYECKOM TToJie HampspkeHHocThio E = 80 kB/M. Bperamcnuts paboty A,
HEOOXOIUMYIO JIJISl TOTO, YTOOBI MOBEPHYTH AUIMOIb HA yroi o = 90°. OTBeT: 6 MKJLK.

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

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

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

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

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

20. TInmockuit BO3aymIHBIA KoHAeHCATOP 3MeKTpoeMKocThio C = 1,11 H® 3apsikeH 10 pa3HOCTU
norenuuaioB U =300 B. [locie oTkirO4eHHS OT HCTOYHUKA TOKa pPACCTOSHUE MEXIY
oOKJlaJJKaMu KOHJeHcaTopa ObUIo yBenu4eHo B 5 pa3. OmnpenenuTs paboTy A BHEIIHUX CHII TIO
pasnBwkeHuio ookimanok. Orser: 0,2 m/x.

21. Cuna ToKa B IIPOBOJIHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitu 3apsia ¢, mpoTekarouuii yepe3 IONEpeyHOe CeueHHe MPOBOAHMKA 3a Bpems t=1c.
OTtBer: 0,25 Ki1.

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

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

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

25. [InoTHOCTH TOKa B MEIHOM NpPOBOJHMKE paBHa 2 A/mMm“. Hailtu HanpsikeHHOCTh
IIEKTPUYECKOTO TOJS B NPOBOAHMKE. YJIenbHOE comnpotuBieHune meau 17 HOm'm. OtBer:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO JUIMHHOMY TMpPOBOAHMKY TeueT Tok 50 A. Ompenenuts
MarHMTHYI0 MHAYKLIHIO B TOYKE, YJAJIEHHOM Ha paccTosiHue 5 cM oT mnpoBojgHuka. OTBer:
200 mxTa.

27. YeMmy paBeH paJuyC TOHKOTO KOJIbIla, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHMTHOTO TOJIS B IIEHTpe KoJibla paBHa 2 A/mM? OTBet: 7,5 M.

28. Kakoii TOk TedeT 1o npsMoMy OECKOHEYHO JUTMHHOMY MTPOBOJIHUKY, €CIIM Ha paccTostHud 10
CM OT Hero marHuTHas uHAyKuus pasHa 20 MxTn? Orser: 10A.

29. Kaxoit Tok uzer no ToHKoMy KoJblty paanyca 10 cM, ecny MHAYKIMS MarHUTHOTO IOJIS B
nenrpe konbla pasHa 100 mxTn? OrBer: 16 A.

30. /IBa AIMHHBIX MapajUIeIbHBIX IPOBOJA HAXOAATCS HA PACCTOSHUUM I =5CM OIWH OT
npyroro. ITo mpoBoiaM TeKyT B IPOTUBOIOJIOKHBIX HAlpaBIeHUAX oguHaKkoBble Toku | =10 A
Kaxapli. Halitn HanmpsokeHHOCTh H MarHUTHOTO MOJIsE B TOYKE, HAXOJAIIEHCS Ha PACCTOSHUU
1 =2 cM OT OJTHOTO U 2 = 3 cM OT Apyroro npoBoaa. Oreer: 132 A/m.
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31. OnpenenuTh UHIYKIMIO MAarHUTHOTO TOJISI HA OCH JTMHHOTO COJIEHOM[IA, COAEPKAILEro
n = 20 ButkoB/cM nipu cuie Toka | = 10 A. Otset: 0,025 Ta.

32. CKOJIbKO BUTKOB Ha €IMHUILYy JUIMHBI COJEPKUT JJIUHHBIA COJEHOWJ IpPHU CUIIE TOKa
| =0,5 A, ecii HanpsHKEHHOCTH 11071 Ha ocH costeHouaa H = 300 A/m. Otser: 600 m™.

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TOJS Ha OCH JUIMHHOTO COJIEHOUJA,
conepskamiero N = 10 ButkoB/cM nipu cuiie Toka | = 1 A. OrBet: 1000 A/m.

34.  BBUUCTUTH UUPKYJSIIUIO BEKTOpa HANPSHKEHHOCTH BJOJb KOHTYPA, OXBAaTHIBAIOIIETO
toku |1=10A, [>=15A, Tekyumme B OJHOM HampaBieHUH, U ToK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBeT: 5 A.

35. IIpsimoit mpoBoa, Mo KoTopomy TeueT Tok 1=1 kA, pacronoxkeH B OAHOPOJHOM MarHUTHOM
1oJie MEPHEeHIUKYJSIpHO JTUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosie Ha OTpe3oK
npoBoja uiuHoM |=1 M eciin MmaruuTHast uaayKiusa B pasaa 1 Tn? Oreer: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TeueT Tok 1=100 A, pacroioxeH B OJHOPOAHOM
MarHUTHOM TI0JIe 10/ yriioM 60° K JuHUSIM MarHuTHoUM uHaykiuu. C kakoil cunoit F neiictByer
1oJie Ha OTpe30K mpoBoja AmuHo# 1=10 cm ecnu marHuTHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka raipBaHOMETpa JUIMHON a=4 cM u mmpuHoi b = 1,5¢cm, comepskartas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHuTHOM mone ¢ uaykuueir B=0,1 Tn. Ilnockocts pamku
napajuiesibHa JTMHUSIM MHAYKUud. HaliTn Mexanudeckuii MOMEHT M, NEWCTBYIOLIUI Ha PaMKYy,
Korja o BUTKy TeueT Tok |1=1 MA. OtBet: 12 mxH/Mm.

38. HanpsokenHocTh H MarHutHoro moins B IEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarHuTHBII MOMEHT py, BUTKA paBeH 1 A m? Berancnuts paauyc R Butka. OTBeT: 9,27 cMm.

39. Brerumcauth paguyc R 1yri OKpyKHOCTH, KOTOPYIO ONKCBHIBAET MPOTOH B MAarHUTHOM TIOJIE C
uaayknuen B = 15 mTn, ecu ckopocTh L mpotoHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIByKpaTHO HWOHM3HMPOBAaHHBIH aToM Tenus (@-9acTHWIa) JBWXKETCS B  OJHOPOIHOM
MarHUTHOM Tojie HanpspkeHHOCThIo H = 100 kA/M mo okpyxHOCTH paguycoMm R = 10 cm. Haittu
cKopocTh U a-dactullsl. OTBeT: 0,61 MMm/c.

41. Ha »3nexTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM mosie mHaykuued B =2 Tn co
ckopocthio v =107 m/c peiictByer cuna F=1,6 nH. Haiitu yrom MexIy HampaBleHHUSIMH
CKOPOCTH M MarHUTHOM uHAyKuuu. OrBer: 30°.

42. 1lenb COCTOUT U3 MOCIENOBATEIbHO COEAMHEHHBIX compoTuBieHHs R =1 Owm, karyumku
uHAYKTUBHOCTH L = 1 I'H, ncTouHuka Toka U kimova. Kirtou 3aMkHyT. Uepes kakoe BpeMs 1ocie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymeHbmuTes B 2 pasa? Orser: 0,693 c.

43. llenb CcOCTOMT M3 TMOCJIEIOBATENIbHO COCIUHEHHBIX  CONPOTUBIICHUS, KATYLIKU
WHIYKTUBHOCTH, HCTOUYHHMKA Toka U kimova. Kitou 3amknyT. Yepes t = 0,5 ¢ mocie pa3MbIKaHUS
KJII0Ya CHUja TOKa B LENM yMeHblmiaach 3 pasza. Ompenenuts compoTuBieHue R, eciu
uHAyKTUBHOCTE L = 4,1 I'n. OTBeT: 9 OM.

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

npoBojAa, npu cuie Toka | =1 A, ecnm MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHue
@ =0,1 mB6. OTBet: 0,05 k.
45. HaliTi MHAYKTHBHOCTH MPOBOJSAIIETO KOHTYpa, €CJIM MarHUTHBII IOTOK 4epe3 Hero

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

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

Kon Pe3yabTarsl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMBbl
KOMIIETeHIIH U Conep:xanue KoMNeTeHUH




OIIK-1 Crnioco0eH NpuMEHATh ECTECTBEHHOHAYYHBIE U OOIIEUHKEHEPHBIE 3HAHMS,
METO/bl MATEeMaTUYECKOI0 aHAJIN3a U MOJICIMPOBAHUS, TEOPETUUECKOTO U
HKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS JIJIs pEIIEHUS] MHKEHEPHBIX 3aJa4
po¢eCCHOHATILHOM 1eATEIbHOCTH

OIIK-1.2. icnonb3yeT ecTeCTBEHHO-HAYYHbIE 3HAHUS U METO/Ibl IKCIIEPUMEHTAIILHOTO
WCCIICIOBAHUS [T PEIICHHSI MHKCHEPHBIX 33/1a4 MPO(EeCCHOHATBHOM NesITeThHOCTH

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 10 JUCHHUILINHE

1. Pacnpoctpanenue BonH B ympyroil cpene. IlpoponbHble W MOIEPEUHBIE BOJIHBI.
VYpaBHEeHHE TUIOCKOW M cepHUecKod TapMOHWYECKMX BOJIH. da3oBas CKOpocTh. BosiHOBOE
ypaBHeHHE. DHeprus BoiHbl. [IpuHumn cynepno3unuu BoiH. CTosune BOJIHBI.

2. BonHoBoe ypaBHeHME Ui AIEKTPOMAarHUTHOW BOJHBL. OCHOBHBIE CBOHCTBa
ANIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusi dJIEKTPOMAarHUTHBIX BoiaH. Bexrop IlolHTuHTA.
HMHTEHCUBHOCTD BOJIH.

3. Bpemennas u mnpocTpaHCTBEHHass KOTepeHTHOCTH. CTeneHb KOTepEeHTHOCTH.
Wntepdepennus asyx BonH. UnTepdepenuus ceera. [llupuna unrepdepeHIIMOHHOM 0JIOCHI.

4. Cnocobbl HabOmronenuss uHTepdepeHunu cBeta. JByxiydeBas HHTEp(EpEHIIHS.
Wutepdepentyst B TOHKMX IUIeHKaX. I[losockl paBHOrO HakiIOHA M PABHOM  TOJIIMHBL
HnTepdepomerpsl.

5.  Mudpakaus ceera. [Ipuniun Iolirenca-dOpenens.

6. Meton 30 ODpenems. Audpaxuus DpeHens Ha KpyrJIOM OTBEPCTHH. 30HHAS
IUTACTUHKA.

7.  Judpakuus @paynrodepa Ha meau 1 MHOTUX meisx. JJudpakunonnas pemerka.

8. udpakuus Ha npocTpaHcTBeHHOW pemerke. Popmyna Bynbda-bparros.
Pazpemaroniast cnocoOHOCTh ONTHYECKUX TTPHUOOPOB.

9. EctecTtBeHHBIH M NOISIPU30BaHHBIA cBeT. 3akoH Maitoca. CTeneHb MOISApU3ALUU
CBETA.

10. Tonspuzanus npu OTpaXeHUH U mperaomiieHuH. 3akoH bproctepa.

11. PacmpocTpaHeHue cBeTa B MOMIOMIAOIINX cpenax. 3akoH byrepa. Jlucnepcus crera.
HopmanbHast 1 aHOMasbHast IUCIEPCHS.

12. TeroBoe W3NMyYEeHHE W €ro XapaKTEPUCTUKH. 3aKOHBI TEIUIOBOTO H3JIy4CHHUSI.
I'unoresa I1nanka. @OTOHEI.

13. KopmyckymisipHO-BOTHOBOWM JIyalqu3M CBeTa M Marepuu. lwumoresa ne bpoiis.
Hekotopeie cBoricTBa BOH A€ bponis.

14. DxcnepuMEHTadbHOE TOATBEP)K/ICHUE KBAHTOBBIX CBOICTB CBETa: BHEIIHUM
doroaddext: apdext KomnroHa.

15. BonHoBble cBoMcTBa MuKpouacTHll. Judpakuus 3IEKTPOHOB. [TpyHDHN
HeonpeneneHHocTH [eitzenOepra.

16. BomHoBas (pyHKIUS 1 ee pu3mUeckuii cMbIicia. HOpMUpPOBKaA, CTaHIAPTHEIC YCIIOBUSI.
Cyneprio3unus COCTOSIHUM B KBAHTOBOM MEXaHHKE.

17. KBanTtoBble ypaBHeHHs [BWXeHUs (oOmiee ypaBHeHue Illpenunrepa, ypaBHeHue
HIpenunrepa a1t CTaMOHAPHBIX COCTOSHUI).

18. Yactrma B OJHOMEpPHOW MPSMOYTOJIEHOW TIOTEHIIMAIBHOW sIME C OECKOHEYHO
BBICOKUMH CTeHKaMu. [IpoxoxkieHue 4YacTHIbl CKBO3b MOTEHLMANbHBIA Oapbep. JIMHEHHBIN
TapMOHUYECKUI OCIUILIATOP.

19. Duepretnueckue 30HBI B KpHCTaNIaX B NMPUOJIMKEHUU CUIBHOM CBsI3U. MeTasibl,
MOJIYIPOBOIHUKH U AUDJIEKTPUKHU MO 30HHOW TEOPHUH.

20. CobOcTBeHHas ¥ MPUMECHAs POBOJUMOCTb MOIYIIPOBOAHUKOB. DOTONPOBOAUMOCTH
IIOJIyTIPOBOTHUKOB.

21. KoHTaKT ABYyX METaJUIOB IO 30HHOW TeOpuHU. TepMORIEKTpUYECKHE SBICHUS U HUX
IIPUMEHEHHE.



22. BrpinpsamMieHre MepEeEMEHHOT0 TOKa Ha KOHTAKTe METaILI-IOIYTPOBOIHUK.

23. KoHTaKT 3JEeKTPOHHOTO U IBIPOYHOTO MOTYITPOBOJHUKOB. TPaH3UCTOPHI.

24. Atom Pesepdopma-bopa. DHeprernueckue ypoBHU. ATOM BOAOpOJa B KBAHTOBOM
MEXaHUKE.

25. KBanToBble uymcna 3iekTpoHa B arome. CouH snekTpoHa. CHUH MUKPOYACTHILI.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue 37I€KTPOHOB 10 DHEPreTHYECKUM
ypoBHsM B aromax. [lepuonuyeckas cucrema 31eMeHTOB.

26. TloHaTne O KBAHTOBBIX CTaTUCTHKaX bose-DiiHmTeitna u  ®depmu-/upaka.
BBIpOKIEHHBIN 3JEKTPOHHBIN I'a3 B MEeTaJlIaxX.

27. Pa3mep, coctaB u 3apsaq atoMHoro sijpa. Jledekr macesl u sHeprus cBs3u sapa. Crina
A]Ipa U €ro MarHUTHBIA MOMEHT. SlnepHble cuibl. Moaenu sipa.

28. 3akoHOMEpHOCTH 0~ U B-pacnanoB. HeHTpuHO. y-u3nydeHue u ero cBoicTaa.

29. SnepHble peakuMW. OHEpreTHYeckKas cxemMa sAepHbIX — peakuwil. [lytm
MCIIOJIb30BaHUS SIIEPHON IHEPTHH.

30. OOmue cBoiicTBa AmMeMeHTapHbIX yactull. Kiaccudukamus sneMeHTapHbIX YacTHII.
Yactunsl u  anTHyactuipl. CHilbHOE, DJIEKTPOMAarHuTHoe, cinaboe W TPaBUTALMOHHOE
B3aMMOJICHCTBHUS.

Tunosble 321244 N0 AMCHUIIJIHHE
1. Ha myTtn cBeroBOi BOJHBI, HIyHIEH B BO3IyXe, MOCTABWIM CTCKISHHYIO IUIACTHHKY
(mokazarenp TMpejoMIIeHUs cTekiaa paBeH 1,5) tommmHoi 1 mm. Ha CKOJIBKO W3MEHHUTCS
ONTUYECKas AJIMHA ITyTH, €CJIM BOJIHA MTaJaeT Ha MJIacTUHKY HopManbHOo. OTBet: 0,5 MM.
2. Haiitu Bce mmuubl BonH Buaumoro ceera (ot 0,76 mo 0,38 Mxm), KOTOpble OyIyT
MaKCHUMaJIbHO YCHJIEHBI NPU ONTUYECKON PasHOCTH XOAa MHTEp(EepUpYIOIUX BOJH, paBHOW 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosiane d mexxay aByms mmensimu B onbite FOHra paBao 1Mm, paccrosinue | ot mesneit
70 3KkpaHa 3 M. OnpenenuTh JJIMHY BOJHBI A, UCITyCKaeMON HCTOYHUKOM MOHOXPOMAaTHYECKOTO
CBeTa, eciy muprHa b nHTep(epeHIIMOHHBIX TIOJIOC Ha YKpaHe paBHa 1,5 Mm. OTBeT: 0,5 MKM.
4. Ha mbutbHyto tuieHky (N = 1,3), Haxogsmiyrocss B BO3/AyXe, HaJaeT HOPMAIbHO IYYOK
nyueii 6enoro cera. [Ipu kakoil HauMeHbInel TonmHe d MICHKH OTPAKSHHBIA CBET C JUTHHOI
BOJMHBI A = 0,55 MKM OKa)keTcs MaKCHUMaJIbHO YCWJIEHHBIM B pe3yjbTaTe HHTeppepeHInn?
OtBet: 0,1 MKM.
5. Paccrostaue Arz,1 M1y BTOPBIM U TIEPBBIM TEMHBIM KOJbIIaMi HbI0TOHA B OTpa)KEeHHOM
ceere paBHO | M. Ompenenuth paccTosHue Arip9 MEXKAY JOECATHIM M JEBSTHIM KOJBIIAMH.
OTtsert: 0,39 MMm.
6. Ha mens mupunoit ¢=0,05 MM mamaeT HOpMaJIbHO MOHOXpoMartuueckuii ceer (A=0,6
MKM). OnpenenuTs (B rpaaycax) yroi ¢ MEeXIy NMepBOHaYAIbHBIM HalpaBJICHUEM Iy4YKa CBEeTa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO U pakIuoHHY0 nojocy. Otser: 2,75°.
7. CKOJIBKO MITPUXOB Ha KKIBIH MUJLTUMETP COJCPKHUT NU(PAKIIMOHHAS pPEIIeTKa, eCIn
npu HaOMIOJEHUHM B MOHOXpomaTruueckoMm cBere (A=0,6MKM) MaKCUMyM MSTOrO TMOpsSAKa
oTKJIOHEH Ha yron ¢=18°? Orser: 100.
8. Judpakuuonnas pemerka coxepkut N =200 mTpuxoB Ha IMM. Ha pemerky manmaer
HOpMaJIbHO MOHOXpoMaTHueckuii cBet (A = 0,6MKM). MakcuMyM Kakoro HauOOJbIIEro MOpsIKa
naet ota pemerka? OrBer: 8.
9. CKOJIBKO IITPUXOB Ha KaKIBIH MUJTUMETP COJACPKHUT NU(PAKIMOHHAS peIIeTKa, eClin
npu HaONIOJEHUH B MOHOXpomatuieckoMm cBere (A = 0,6 MKM) MakCUMyM TpeThero MopsiKa
OTKJIOHEH Ha yron ¢ = 21°? OrBet: 200.
10. [Ty4oKk ecTecTBEHHOro CBETa, WAYIIUI B BOJAE, OTPaKAeTCs OT TpaHu ainmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie mageHus o (B rpagycax) OTpaKCHHBIA CBET
TOJIHOCTEIO TToJIsApu30Ban? OTeert: 61,20,



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

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

13. VYron Mexy IIaBHBIMHM IUJIOCKOCTSIMHU MOJSIpU3aTOpa M aHaiau3aropa cocrasiser 30°.
OnpenenuTh W3MEHEHHE MHTEHCHBHOCTH MPOIIEIIIETO 4Yepe3 HUX CBETa, €CIH Yrojl MEXIY
[JIaBHBIMU IVIOCKOCTSIMU IOJIIpU3aTOpa U aHaIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenenp nonspuzauuu P yactuuHo-nossipu3oBaHHoro ceera pasHa 0,5. B ckonbko pa3
OTJIMYACTCd MaKCHUMallbHasi MHTEHCHBHOCTH CBETa IIPOIYCKAaEMOIO Yepe3 aHaiu3aTrop, OT
MuHuMaiibHOM? OTBeT: 3.

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

16. [loTok 5HeprumM, W3IMy4aeMblii U3 CMOTPOBOIO OKOIIKA IUIABWJIBHOM Ieud, paBeH 34 Br.
OnpenenuTs TeMIieparypy Meuu, €Ciu IUIOab OKOIIIKA COCTABISAET 6 cm? Otser: 1000 K.

17. Bo ckonbko pa3 HaZo yBEIMUYHUTh TEPMOJAMHAMUYECKYIO TeMIieparypy aOCOIIOTHO YEPHOTO Telna,
4TOOBI €r0 SHEPreTUYecKasi CBeTUMOCTh B3pociia B 16 pa3. OtTser: 2.

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

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

A =2,15B, ecnu MakcuManbHasi KMHETHYEeCKasi SHEPTusi (PoTosneKkTpoHOB Tmax = 1 3B. OTBet:
400 um.

20. Ha moBepxHocth (oTokarona mamaer moHoxpomaTtudeckuii cBet (A = 310 um). YUtoOsl
MPEKPATUTh OMHUCCHIO  JJIEKTPOHOB, HYXHO TPUJIOKHUTH  3aJCPKUBAIONIYI0  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OTBet: 2,3 3B.

21. Yactrma HaxoauTcd B MOTEHUUAIBHOM sluke. HallTh OTHOILIEHHE Pa3HOCTH COCEIHUX
DHEPreTHUECKUX YPOBHEU AEn+1n K dHEprum En gacTuils! B crydae N = 5. Oret: 0,44.

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

23. Onpenenuth XOJJOBCKYH) Pa3HOCTh TMOTEHIMATIOB MEXAYy TpaHsSIMH KpPEMHHUEBOTO
obpasiia mmpuHOW | =2 cM, TMOMEIIEHHOTO B OJHOPOJHOE MArHUTHOE TMOJe C WHIYKIHEH
B = 0,3 T, npu NpoIycKaHUH TOKa TIOTHOCTRIO j = 2 A/M2. TTocTostHuas Xomna Ry = 0,1 m¥/Ku.
OTtBet: 1,2 MB.

24.  OmpenenuTh TMOCTOSHHYIO XoJUula METaNIM4ecKoro oOpasla, eciid KOHIEHTpPaIus
HocuTeneit 3apana N = 4,1-10%° M3, Oreer: 0,015 m%/Ku1.
25.  Kaxkas 4acth (B %) HAyanbHOTO KOJMYECTBA aTOMOB PAAMOAKTHBHOTO AKTHHHS 22°Ac

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

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

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

6 i o 4
29.  Snepmas peakums umeer Buy Li+7—> Beé+"He  QOppenennts maccoBoe wmcno
HEIOCTAIOIIETO dyeMenTa. OTBeT: 7.

12 2 11
30. SInepHas peakius HMEET BHUJ C+"H->7+"B, OmnpenennuTs MaccoBOE YHCIIO
HeJocTarolero seMmenra. Oreer: 3.

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMMCHIO

COrNACOBAHO ®rboy BO "PrPTyY", PrPTY, [lybkos Muxann BukToposuy, 19.08.24 09:17 (MSK) Mpocras noanuce
3aBeaytowmii kadeapoit Oudd




