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1 OBIIME MMOJIOXKEHUSA

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

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

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

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

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

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTb KaX/10i KOMIETEHIMH (MM €€ 4acTh) B paMKax OCBOEHHS JaHHOM
JVICIATUTMHBI OIICHUBAETCA B TIPOIIECCe MMPOBEICHHS SK3aMeHa B (popme OanbHON OTMETKH:

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

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrpaMMHOI0 MaTepuaa, YCIEIHO BBITOIHAIOMUN IPEyCMOTPEHHBIE B IPOrpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JIUTEPATYPY, PEKOMEHJIOBaHHYIO B mporpamme. Kak mpaBumio, oneHka
«XOpPOILIO» BBICTABIAETCA CTYAECHTAM, ITOKA3aBIIUM CHUCTEMAaTHYECKUN XapakTep 3HaHUHU 110
JUCIIUIUINHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHHI0 W OOHOBJIEHHIO B XOJI€
JanpHeimel yue6Hoi paboTsl M MpohecCuOHATBHOM 1A TeIbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKMBIIUI 3HAHHUA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaja B 00beMe, HEOOXOJUMOM JJs JanbHeimel yueObl H
npejcTosiiel paboThl MO CHEUMATBHOCTH, CIPABJSIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
IPEAYCMOTPEHHBIX IMPOrpaMMOW, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBmino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JOIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE W IIPU BBINOJHEHHHM JK3aMEHAlMOHHBIX
3a/laHuii, HO 00JIaZaloIIMM HEOOXOJAUMBIMHU 3HAHUSMU Ul UX YCTPaHEHMs O] PYKOBOACTBOM
[IPENoiaBaTels;

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

OneHKka «HEyA0BJIETBOPUTEIBHO» BBICTABISETCA TAaK)KE B CIydae, €CIM CTYIEHT He
BBITOJIHWJI W/WIIM HE 3alUTUII J1abopaTopHble paboThl, MPEeAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U HE BIAJeeT MPHOOpEeTaeMbIMH B IpOLECCe MPAKTUYECKUX 3aHATHI HaBbIKaMU
pemeHus (PU3NYECKHUX 33/1a4 110 TeMaM TEKYILEro CeMecTpa.



3 ITACIIOPT OHEHOYHbBIX MATEPHUAJIOB 11O JTUCIHUIIJIMHE

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 SK3aMel
OIIK-6
1.2 | KunemaTtuka mocrynareibHOTO OIIK-1 DK3aMeH
W BPaILATEJIbHOrO ABUKEHHUS OIIK-6
1.3 | lunaMuKa MOCTyIaTeIbHOTO U OIIK-1 DK3aMeH
BPaIATEIbHOIO IBUKEHUS OIIK-6
1.4 | 3akoHBI cOXpaHEHUs OIIK-1 OK3aMeH
OIIK-6
1.5 | OcHOBBI crienuanbHON TEOPUHU OIlK-1 DK3aMeH
OTHOCHUTEIBHOCTH OIIK-6
1.6 | Mexanudeckue KojeOaHuUs OIIK-1 DK3aMeH
OIIK-6
2 OCHOBBI MOJICKYJIIPHOU (PU3UKU ¥ TEPMOIMHAMUKHU
2.1 | OcHOBBI MOJIEKYIAPHOU (HU3UKHU OIIK-1 DK3aMeH
OIIK-6
2.2 | OCHOBBI TEPMOJIMHAMHUKHU OIlK-1 DK3aMeH
OIIK-6
3 DIEeKTpUUYECTBO
3.1 | Dnekrpocratuka OIIK-1 DK3aMeH
OIIK-6
3.2 | IIpoBOHUKH U AUDTCKTPUKHU B OIIK-1 OK3aMeH
ANEKTPUICCKOM I10JIC OITK-6
3.3 | [TocToSHHBIN 3JIeKTPUUYECKHI OIIK-1 OK3aMeH
TOK OITK-6
4 DIEeKTPOMarHeTu3mM
4.1 | MarnuTHOe 10JIe B BaKyyMe OIlK-1 DK3aMeH
OIIK-6
4.2 | MarauTHOE T0JIe B BEIIECTBE OIIK-1 DK3aMeH
OIIK-6
4.3 | DAIeKTpOMarHuTHas HHIYKIHS OIlK-1 DK3aMeH
OIIK-6
4.4 | DnekTpOMarHUTHbIE KOJIeOaHUs OIIK-1 OK3aMeH
OIIK-6
5 BonHbl 1 onTuka
5.1 | Boxnsr OIIK-1 DK3aMeH
OIIK-6
5.2 | Onruka OIIK-1 DK3aMeH
OIIK-6
6 KBanroBas ¢usnka
6.1 | KBanToBas ontuka OIlK-1 DK3aMeH
OITK-6
6.2 | KBanToBas MexaHuKa OIlK-1 DK3aMeH
OIIK-6
7 AToMHas U siiepHast pusmka




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

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

7.3 | Slnepnas pusmka OIIK-1 OK3aMeH
OIIK-6

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUSA 1 UHBIE MATEPHUAJIbBI

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

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

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHILINHE

1. MarepuanbHas touka. Cucrema otcuera. Ilyte. Ilepememenune. CxopocTh Hu
YCKOPEHHME MaTepualbHON TOUKH, UX IMPOEKLIUU HAa KOOPAUHATHBIE OCH.

2. Bpamenne marepuanbHOW TOYKH BOKPYT HEIOABHKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBs3p MEXIy YDIOBBIMM M JMHEMHBIMM  KHHEMAaTUYECKUMU
XapaKTEPUCTUKAMHU.

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

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

5. KoncepBatuBHble u auccunatuBHble cuibl. lloTeHnuanbHas »Heprus. Buabl
NOTEHIMAIbHON dHepruu. [lonHas MexaHudeckast SHEprusl.

6. BHyTpeHHHWe W BHEIIHWE CHIIBL. 3aMKHYTas CHCTEMa. 3aKOH COXPAaHEHHS ITOJHOM
MEXaHN4YeCKOM IHeprun. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM ITPOCTPAHCTBA U BPEMEHH.

7. 3aKoH COXpaHEHHUS UMITyJbCa.

8. MoOMEeHT cuJibl, MOMEHT UMITYJIbCA. 3aKOH COXPaHEHHs] MOMEHTA UMITYJIbCa.

9. OCHOBHOI 3aKOH JMHAMHUKHU BPAIIATEIILHOTO JABHKCHUS.

10. MomeHT uHepLuy, ero cBoiicTBa. Teopema IllTelinepa.

11. Hpuamun otHocutensHOoCcTH [ammnes. IlpeoOpazoBanue [amunes. Kmaccuueckas
TeopeMa CIIOKEHUS CKopocTel. IHBapuaHTHOCTB 3aKOHOB HBIOTOHA B MHEpLMAIIBHBIX CUCTEMAX
oTcyera.

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

13. PenATUBUCTCKHIA 3aKOH TPEOOpa30BaHUS CKOPOCTH. PEISTHBHCTCKUN WMMITYJIBC.
PenatuBucTCKOE ypaBHEHUE NVHAMUKH. PEIATUBUCTCKUE BBIPAXKECHUS I KUHETUYECKOW U
MIOJIHOM dHEPrun. B3auMoCBs3b MacChl ¥ SHEPTHH.

14. TlonaTHe O HEMHEpPLHMATbHBIX cHcTeMax oTcueta. Cunbl uHepuuu. IlpuHiun




SKBMBAJICHTHOCTH DWHINTEIHA.

15. TuddepenunansHoe ypaBHEHHE CBOOOTHBIX TapMOHHYECKHUX KoJeOaHMH M ero
peleHue.

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

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

18. Craructuueckuit u TEPMOJMHAMUYECKHUN METOZBI UCCJICZIOBAHNS.
TepmoguHamMuyeckre napameTrpbl. PaBHOBECHBIE COCTOSIHUSI U MPOLECCHI, X M300paXeHHE Ha
TEPMOJMHAMUYECKUX JUarpaMMax COCTOSHUS.

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

20. Cpennsis KUHETHYECKas OHHEPIUs MOJEKYJl HICAIbHOrO Tasza. MOJeKynsIpHO-
KHHETHUYECKOe TOJIKOBaHUE aOCOIIOTHOM Temmneparypbl. Yucio creneHei cBoOOJbl MOJEKYIIBI.
3aKOH PaBHOMEPHOT'O paCIpeIeIeHUsI JHEPTUH 110 CTEIICHSIM CBOOOIBI MOJICKYII.

21. OcHOBHOE YypaBHEHHME COCTOSHHMS uieanpbHoro rasa (ypaBHeHue Kitaneiipona-
Menneneesa). M3omporecchl.

22. 3axkoH MakcBemia Ui pacrpesieleHusi MOJIEKYJl MJI€aJIbHOTO rasa 1o CKOpOCTSIM H
SHEprusiM. XapakTEepHbIE CKOPOCTH JIBUIKEHUSI MOJIEKYJ UJ€aIbHOIO Ta3a.

23. Ilpunuun aeranpHOro paBHoBecus. bapomerpuueckas ¢opmyna. 3akoH bonbumana
JUISL pacpeiesIeHUsl YacTULl BO BHELLIHEM MOTEHIMAILHOM I10JIE.

24. Pabora mnpu u3MEHEHHHM OObEeMa, KOJIMYECTBO TEIJIOThl, BHYTPEHHSAS SHEPrus
ujeanbHoro rasa. Ileppoe Hauano TepMOAUMHAMUKH, €T0 IPUMEHEHHUE K M3ompoleccaM. Bropoe
Hayaji0 TEpMOJUHAMUKHU.

Kon Pe3yibTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
KOMIeTeHIUH Conep:xkaHue KOMIeTeHIUI
OIIK-6 CrniocobeH pemiate CTaHAAPTHBIE 3a/1a41 PO eCCHOHATBLHON

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

Tunosble TeopeTHyecKHe BONPOCHI K IK3aMeHY M0 JUCHHUILINHE

1. Beluucnenue MpoHAEHHOIO IMyTH NpPHU HEPAaBHOMEPHOM JIBMXKEHMH MaTepUalIbHOM
TOYKHU.

2. llentp m™acc. VYpaBHeHMe [BHXEHHs LeHTpa Macc. CucremMa IeHTpa Macc.
PeakTuBHOE nBUXKEHUE.

3. KpuBonuneiiHoe nBMKEHUE MaTepUaNbHON TOUKU. TaHreHLIMAIbHOE U HOPMAaJIbHOE
YCKOpPEHHUE.

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

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

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

7. Cobonnsie ocu. I'mpockomn. [Ipeneccus rupockona.

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

9. CnoxeHre OMHAKOBO HANPABJICHHBIX M B3aNMHO TIEPIICHINKYIISIPHBIX KOJICOaHMIA.

10. DkcnepuMeHTanbHOE MOATBEPKICHUE pacipeneneHuss Makcpemia: onsltel Lltepna
u Jlammepra.

11. Cpennee 4YHCIO CTOJKHOBEHM, CpeAHsAs JJuHA CBOOOAHOrO mpodera W
3¢ GEeKTUBHBIN TUaMEeTP MOJIEKYIL.



12. Anmabarubrit npouecc, ypaBHeHue Ilyaccona.

13. TemmoemkocTh HWIEaTBHOTO Ta3a NpHU H3OMpoleccax. YpaBHeHHWe Maifepa.
Kiaccnueckass MoONeKyJIsIpHO-KMHETHYECKas TEOopUs TEIUIOEMKOCTH HACAJIBHOIO raza M ee
OTPAaHUYEHHOCTD.

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

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

Tunosble 3a7a4n MO AUCHUIIJIMHE

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

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

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

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

C = -1 paw/c®. B kaKkoii MOMEHT BPEMEHH YTIIOBas CKOPOCTb JMCKa OyaeT paBHa Hymo? OTBeT:
2c.

6. HaiitTn MOMEHT HHEpLUHU NOJIOr0 HUIMHAPA MACCOM 2 KT U PAILYCOM 5 CM OTHOCUTEIBHO
ero ocu cummerpun. Otser: 0,005 kr-m?.

7. HalitTu MoMeHT mHepuuu mapa Maccod 5 kr u paguycoMm 10 cM OTHOCHTENIBHO OCH,
npoxosmieii uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitu MoMeHT mHepiuu aucka Maccoil 0,5 xr u paguycom 20 cM OTHOCHUTEIBHO OCH
HepIeHMKYIIAPHON K ITIOCKOCTH JUCKa U Ipoxosmieii uepes ero uentp. Orser: 0,01 kr-m2,

9. HaiiTu MOMEHT WMHEpUUHU CTEepXKHS Maccol 5 Kr W JIMHOW 1,2 M OTHOCHUTENBHO OCHU
TIEPIIEHIMKYIIAPHOM K CTEPKHIO M ITPOXOAIIEi uepes ero cepenuny. Oreer: 0,6 Kr-m2.

10. HaiiTh MOMEHT WHEpIMHM CIUIOIIHOIO IIWJIMHApAa MAaccod 2 KI' U paauycoM 5 cMm
OTHOCHUTENBHO e€ro ocu cummeTpur. Oteer: 0,025 Kr-m2.

11. Haiitu MOMeHT mHepuuu crepxHs mMaccod 1,5 kr u AnmuHOM 1 M OTHOCHUTENBHO OCHU
NepIEeHMKYIIAPHON K CTEPKHIO ¥ IIpoXo el uepes ero konei. Otser: 0,5 Kr-m?,

12. BepeBka paspsiBaeTcs Npu NOJABELIMBAHUM K HeM Tena Maccod 36 kr. Teno kakoi
HanbOobIIeil Macchl MOKHO TIOJHUMATh Ha TOH BepeBKe ¢ yckopeHueM 2 M/c2? OTaer: 30 Kr.
13. Teno cockanb3bIBaeT MO IMaJAKON MOBEPXHOCTH, cocTaBistomen yroi 30° ¢ TOpu30HTOM.
Haiitu yckopenue tena. OTer: 5 m/c?.

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

cteHsl ¥ TesoM pasel 0,2. Orser: 100 H.

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

PaBHOYCKOPEHHOTO BpalieHus 1ocTur 4actothl 10 06/c. HailT MOMEHT cuil, JeiCTBYIOMUX Ha
MmaxoBuk. OtBet: 1,57 H-Mm.

17. ToHkul OqHOPOAHBINA cTepxkeHb JIMHOU 50 cM u maccoit 400 r BpamjaeTcsi ¢ yriloBbIM
yCKOpeHueM 3 pagl/c2 OKOJIO OCH, MPOXOJSIICH MNEepNeHANKYIIPHO CTEPKHIO Yepe3 €ero
cepenuny. Onpeaenuts Bpamaromuii MoMeHT. OTBer: 25 MH M.



18. [Tynst netut co ckopocteio 800 M/c, Bpamasch OKOJIO MPOOJIbHON ocu ¢ yactoToi 3000
00/c. IlpuHMMas Tyio 3a IWIMHIPHK AUAMETPOM 8 MM, ONPENeUTh KaKyro JOJF0 KUHETHYECKOM
SHEPrHH TeJIa COCTABISIET KUHEeTHYecKast sHeprus BpamieHus. Oreet: 0,44 %.

19. [Ton neiicTBHEeM MOCTOSIHHOW CHJIBI BaroHETKa MpHoOOpena cKopocTs 2 m/c. OnpenenuTsb
paboty A cuibl, eciin Macca BaroneTku paBHa 400 kr. OrBet: 800 [[:k.
20. Manenbkuii mapuk Maccod 100 r ABMXKETCS B TOPU30HTAJIBHOM IUIOCKOCTH HA HUTHU

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

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

MOBEPXHOCTU CO CKOPOCThIO 2 M/c. Ha Kakyro BBICOTY OH CMOXET MOAHSITHCS [0 HAKIOHHOW
miockoctu? OtBet: 0,3 M.

23. Caapsig maccesl 50 Kr, JeTsmuil TOpu3oHTAILHO cO ckopocThio 800 M/c, momamaer B
mwiatrGopMy c MecKoM U 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl HOcCe MOMaJaHus
cHapsiza, ecnu ee macca 16 T. OTBet: 2,5 m/c.

24, [To ropu3oHTAIBHBIM pelibcaM CO CKOpOCThIo 20 KM/4 aBmkeTcs miardgopma maccel 200
kr. Ha Hee BepTHKaIbHO TagaeT KaMeHb Macchl 50 Kr W aBmKeTcs BMecte ¢ rurardopmoit. C
KaKoOW CKOPOCTBIO TocTie 3TOro ABrkeTcs miardgopma? OrBer: 16 km/u.

25. [Tnardopma B Buae nucka maccoil 4 Kr u paamycoM 12 cM Bpamiaercs 1Mo HWHEPIHU
BOKPYI' BEpTUKAIbHOW OcHU. BO CKONBKO pa3 yMEHBIIMTCS YacTOTa BpallleHUs, €CIIU Ha Hee
MOJIOKUTH KOJIBIIO Maccoi 1 kr u pagumycom 10 cm? OTBet: 1,35.

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

217. Touka coBepIacT TapMOHUYECKUE KOJicOaHus 1Mo 3akoHy X = Ac0S(ot+o), rae A=5 cm,
a w = 2 ¢!, Haiftu makcumanbHOe yckopenue Touku. Otser: 20 em/c.

28. Haiitu mnepwon kosneOaHui (U3HMYECKOTO MAasSTHUKA, TNPEICTaBISAIONIET0 COOOMH

OJIHOPOJHBIN cTepkeHb JiauHOW 60 cM, BpallalIuics BOKPYr TOPH3OHTAJIbHOW OCH,
poXoslIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

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

30. bannon BMecTuMocCThiO 20 71 COAEPXKUT YIIIeKUCHbIM ra3 maccoit 500 r mox AaBIeHUEM
1,3 MIla. Onpenenuts Temmepatypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHUMaeT UaealbHbIN ra3, coJepkaumii | KMoJb BellecTBa MpH JaBICHUU
1 MIla u Temneparype 400 K? Otser: 3,3 m3.

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

33. B 6amnone BMecTUMOCTBIO 25 71 HaxomauTcs Bogopon mpu temmeparype 290 K. Ilocne

TOr0 KaK 4YacThb BOJOpOJA HM3pacxoj0BajlM, JaBieHue B OaioHe noHuswiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxoJoBaHHOro Bogopoaa. Orser: 8,3 r.

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

35. Kakoe konmuecTBo TemnoTsl morpedyercs, uToObl HarpeTh 1 mMonb a3ora Ha 300 K mpu
nmocTossHHOM o0beme? OTBeT: 6,23 K/[:K.

36. Ha CcKONBKO HW3MEHWJIACh BHYTPEHHSSI DHEPTUsS BOASHOTO TIapa, €CIIM TpPH €ro
n300apUUECKOM CHKaTHH BHEIIHUE CUIIbI COBEpIIMIIN paboTy paBHyto 10 k/[x? OTBeT: 30 K/[X.
37.  Tlpum xaKoM JaBJIEHUH MPOUCXOANUIIO N300apHOE pacIMpeHHe a30Ta, €ClIM Ha YBEINICHNE
ero oobema Ha 12 11 ObII0 3aTpayeHo KoaudecTBo TeroTsl paBHoe 21 k/x? Orer: 500 klla.
38.  Kakoe KOJTMYECTBO TEIUIOTHI OBLIO 3aTpavyeHO HA HArpeB TeJHs IPU MMOCTOSTHHOM 00beMe

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



39. Kakoe komnyecTBO TEIJIOTH MOTpedyeTcs, 4ToObl HarpeTh 8 Mok Bomopoaa Ha 100 K
IIpU NOCTOSIHHOM naBieHun? Orset: 23,3 kK.

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

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

Kon Pe3ybTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Coaepxxanue KoMIeTeH UM
OIIK-1 [IpuMeHATh ecTeCTBEHHOHAYYHBIC M OOIICHH)KCHEPHBIE 3HAHMSI, METO/IbI
MaTeMaTH4eCKOr0 aHaJIN3a U MOAEIUPOBaHUS B IPOPEeCCHOHATBHON
JESTEIbHOCTH

Tunosble TeopeTHYeCKHe BONPOCHI K IK3aMeHY N0 JUCHUIINHE

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

2. DIeKTpOCTaTUYECKOE TI0Je, BEKTOp HANpsKeHHOCTH. [IpuMHuIMI cyneprno3unuu
ANIEKTPUUECKHUX ITOJIEH U €ro NIPUMEHEHHUE JJIs pacyeTa IMoJisl, CO31aHHOTO CUCTEMOM 3aps0B.

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

4. Teopema 0 LIUPKYJISLUU BEKTOPA HANPSHKEHHOCTH 3JeKTpudeckoro nos. [lorenuan
0JIs1 TOYEYHOT'0 3apsijia.

5. CBoOozaHble U CBsA3aHHBIE 3apslbl. Bekrop anexkrpuueckoro cMerieHus. Teopema
["aycca 1ist 3IEeKTPUUECKOTrO MO B JUJIEKTPUKE.

6. /JludnexkTtpuku, nHoSApU3anMs  AMAIIEKTPUKOB.  BekTop  HOISPU30BaHHOCTH.
DNEeKTpUYECKOEe I10JIe BHYTPU JUAJIEKTPUKOB. JluWaseKkTpuyeckass BOCIPUUMYHMBOCTD U
IIPOHUIIAEMOCTb.

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

8. DnekrponBrmkymas cuia. 3akoH OMa U CONPOTUBJICHHE TIPOBOJHUKOB. 3akoH Oma B
uHTerpaiabHoi U AuddepenunansHoi Gopmax. 3akoH Oma A1 HEOTHOPOAHOTO yUacTKa LEeIH.

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

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

11. BzaumoneiicTBHE MPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 IMPKYISALUU BEKTOPA MHIYKIIMA MAarHUTHOTO MMOJIsl. 3aKOH MTOJTHOTO TOKA.

13. Tlorox Bekropa MarHWUTHOW WHAYKIMH. Teopema ['aycca miisi BEKTOpa WHAYKITUH
MarHuTHOTO nouid. KoHTyp ¢ TOKOM B OHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJIE.

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

15. SBnenune camomnaykumu. MuayktuBHOcTh. DJIC camomHayKuuu. MHIYKTHBHOCTD
COJICHOH 1.

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

17. HamaramuenHocts. TOKM HamMarHM4MBaHUsS. BeKTOp HampsyKEHHOCTH MarHUTHOIO
noJisi. Teopema o UPKYNIALNUY BEKTOpa HANPSHYKEHHOCTH MarHUTHOTO MOJIS.

18. VpaBHenume MakcBemna [uis 3JCKTPOMAarHWTHOTO OIS B MHTETPAIbHOW H
muddepeHnranbHoM Gopmax.



19. ludbdepennnanbHoe ypaBHEHHE JJICKTPOMATHUTHBIX KOJICOAHWM, €ro peIIeHHE.
Bunsl konebaHuit 1 UX XapaKTePUCTHUKH.

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

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMBbI
KOMIeTeHI[UH Conep:xaHue KOMIeTeHIUI
OIIK-6 CrniocobeH pemrats CTaHAApTHHIE 3a/1a41 PO eCCHOHATBHON

JeSITeIbHOCTH Ha OCHOBE HH(OpMaIMOHHON 1 OHOIHOorpaduuecKoi
KyJIbTYpBI C IPUMEHEHUEM HH(POPMALlMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

Tunosble TeopeTHYeCKHe BONPOCHI K IK3aMeHY 10 JUCHHUIINHE

1. TloreHumanbHOCTH dJeKTpuueckoro mois. Pabora mo mnepeMenieHUIo 3apsjaa B
aneKkTpudeckoM nose. [lorennuanbHas sHeprus B3auMOIEHCTBUS AIEKTPUUECKUX 3aps/I0B.

2. Cps3b MeXIy MOTEHIIUAJIOM U HAMPSKEHHOCTBIO.

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

4. BpluncneHue nNoTeHIMANA MO HAMPSHYKEHHOCTH AIIEKTPUYECKOTO MOJIA.

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

6. DNeKTpuYecKUud AUIMONb B OIHOPOIHOM U HEOJHOPOAHOM HIEKTPHUUYECKOM IIOJIE.
[ToreHunanbHast S3HEPTUs JUIOJIS.

7. VYcnoBus A BEKTOpa HANPSHKEHHOCTH DJICKTPUUYECKOTO TOJMsl W BEKTOpa
ANIEKTPUYECKOTO CMELIEHHUS Ha TPAHULIE ABYX JUAIEKTPUKOB.

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

9. KongeHncatopbl, BHIBl KOHICHCATOPOB. OHEPTUs 3apsHKEHHOTO IPOBOJHUKA,
KOHJIeHCcaTopa. DHeprus 3eKTprudeckoro nois. O0beMHas INIOTHOCTh SHEPTUU.

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

11. Pa3BerBnenHsble nekTpuueckue nenu. [Ipasuna Kupxroda.

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

13. Tpumenenue 3akona buo-Caapa-Jlamnaca st pacdera MarHUTHOTO TIOJISI IPSIMOTO
IIPOBOJHMKA C TOKOM, KPyTOBOT'O IIPOBOJHUKA C TOKOM.

14. JleiicTBMe MarHUTHOTO Ha JIBIKYyIIUics 3apsaa. Cuna Jloperna. Dddexr Xomna.

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

16. Pabora o nepeMenieHnio NpoOBOAHNKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

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

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

19. wua-, mapa-, peppo MarHeTUKN: OCHOBHBIE XapaKTEPUCTHKH.

20. /luBepreHuuss W poOTOp BEKTOpa MHIYKIMM MarHuTHoro mois. Buxpesoe
AIIEKTPUYECKOE T0JIE, TOK CMEIICHUSI. DIEKTPOMarHUTHOE TOJI€.




Tunosble 321244 N0 AMCHHUIIJIHHE
1. Haiitu paccrosiHre MeXAy ABYMsI TOUEUHBIMU IEKTPUUYECKUMU 3apsiilaMH, €CJIM U3BECTHO,
YTO IIPU YMEHBIIEHUH 3TOT0 paccTossHUs Ha 50 cM cuila B3aUMOJCHCTBUS yBEIWYMBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pammycom 15 cm Haxomutces 3apsg Q = 2 vKn. Omnpenenutsb
HaNpsHKEHHOCTh £ 3JeKTPOCTaTHUECKOro IMoJisi Ha paccTossHMM I = 10 cM OT meHTpa cgepsl.
Ortger: 0.
3. Ha merammuyeckoit cepe pamumycom 15 cm maxomutes 3apsag Q = 2 vKn. Ompenenutsb
HaIpPSHKEHHOCTh £ 3JIEKTPOCTATHYECKOTO 1oJisi Ha moBepXHOCTH cheprl. OTBeT: 800 B/M.
4., Ha merammudeckoit cepe pamgmycom 15 cm Haxomutes 3apsang Q = 2 vKn. Ompenenutsb
HaNpsHKEHHOCTh £ 3JeKTPOCTaTHUECKOro IMOoJii Ha paccTosiHMUM I = 20 cM OT LEeHTpa c(epsbl.
Oteer: 450 B/m.
5. Merammmueckuid map paguycom 5 cMm Hecet 3apan Q = 10 uKin. Onpenenuts noteHman @
AJIEKTPOCTATUYECKOTO 10JIsl Ha noBepxHocTy 1mapa. Orser: 1800 B.
6. JlBe KOHIEHTPHUYECKHE METAITMUECKUE 3apsKeHHbIe cepsl pagumycamu R1 =6 cm u Rz = 10
CM HecyT cooTBeTcTBeHHO 3apsaanl Q1 = 1 HKi u Q2 = -0,5 uKi. Halitn HanpsbkeHHOCTH E TOJIs
B TOYKE, OTCTOSIIIEH OT 1eHTpa cdep Ha paccrosHuUe 1 = 5 cM. OTBert: 0.
7. DIJeKTpuYeckoe II0JIe CO3JaHO JABYMsI OECKOHEYHbIMU HapalieIbHbIMU IIJIACTHHAMH,
HECYIIMMH PaBHOMEPHO paclpelelNeHHbli Mo miomamu 3apsn [ = 1uKn/m?. Onpenenuts
HanpsbkeHHOCTh E momnst mexay mnactunamu. OTBet: 0.
8. DnexTpuyeckoe IoJie CO3JaHO JABYMS OECKOHEYHBIMH IapauICIbHBIMH IUIACTUHAMH,
HECYIIMMH PaBHOMEPHO paclpelelNeHHbI Mo miomamu 3apsan [ = 1uKn/m2 Onpenenuts
HanpspkeHHOcTh E nons BHe minactud. OTBer: 113 B/m.
9. TloTeHuuasn >IeKTPUUECKOrO MO, CO3AaBAEMOr0 CHCTEMOI 3apsA0B, uMeeT BUI ¢ = a(X?-
y), rme a=1B/M%. Haiitu MOIy/ib HANPSKEHHOCTH SIEKTPHUECKOTO MO B TOYKE C
koopauHaTamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteme CU U OKpyIJIUTh ¢ TOUHOCTBIO 10
nByx 1udp nocne 3angaroil. [OTBet: 2,24 B/m.
10. /IBa Toueunsix 3apsna +7,5 HKn n —14,7 uKn pacnonoxkensl Ha pacctosHuM 5 cMm. Haiitu
HaNPSDKEHHOCTD AJIEKTPUYECKOIO TOJISA B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaANPSHKEHHOCTh SJEKTPUYECKOTO IOJII B TOYKE, PACIHOJIOKEHHOM BJOJb
npsiMoil, coenunstoment 3apsiasl +10 HKn u +8 vKn u Haxoxsumieiics Ha pacctossHuu 12 cM OT
IepBOro u 8 cM OT BTOPOro 3apsna. Paccrosnue mexay 3apsanamu 20 cm. Orser: 5000 B/m.
12. B BepmmHax KBajapaTa CO CTOPOHOH 5 CM HaXOISATCS OJMHAKOBBIE MOJIOKUTEIBHBIE 3aPsiIbl
2 uKn. OnpenenuTh HaPSHKEHHOCTD AIEKTPHUECKOTO TOJIs B IeHTpe KBaapaTa. Oreer: 0.
13. Paccrosuue | mexny 3apsaamu Q=12 uKn nunonst pasHo 10 cm. HaiiTi noTeHman ¢ moss
CO3JIJaHHOTO JUIOJIEM B TOUKE, yIajeHHOH Ha I'=10 cM Kak OT MepBOro, Tak U OT BTOPOTO 3apsijia.
Ortaert: 0.
14. lunons ¢ »3ieKTpUYecKUM MOMEHTOM p =75 nKia'M CcBOOOAHO YyCTaHABIMBAaeTCS B
OJTHOPOJTHOM DJIEKTpUYECKOM TMosie HampsbkeHHocThio E = 80 kB/mM. Bpruucnute paboty 4,
HE00XO0IMMYIO Ul TOTO, YTOOBI OBEPHYTH TUMOJIb Ha yroia o = 90°. OTBet: 6 MK /[x.
15. Onpenenuth, NpH Kakoil HamMpsHKEHHOCTH £ cpelHero MaKpOCKOMMYECKOro Moy B
IUAEKTpUKe (€=3) MOJNAPU30BAHHOCTH P JOCTUTHET 3HadeHus, paBHoro 200 MxKn/m2 OTBer:
11,3 MB/m.
16. Haiitu paguyc BHemHel o0kinagku Rz BO3yITHOTO ChepuuecKoro KOHJeHCaTopa eMKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku R1 = 2 cm. OTBeT: 4,5 cm.
17. Haiitu paauyc Ri1 BHyTpeHHell OOKIaaku CQepuuyeckoro KOHAEHCATOpa eMKOCThIO
C = 3,3 n¢, ecnu paanyc BHeuHe# Rz = 3 ¢m, audnexTpuk — napaduH (¢ = 2)? OTBet: 1 cMm.



18. Ompenenute >IEKTPOEMKOCTh IIIMHIPUYECKOTO BO3MYIIHOTO KOHJCHCATOpA JUTMHOU
| =10 cm, ¢ pamuycamu obkinanok Ry =1 cm u R2 = 2 cm. OtBer: 8 n®.

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

20. ITnockuit Bo3ayIIHBIA KOHAEHcATop AnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimaioB U =300 B. Ilocie oTkioYeHHS OT HMCTOYHMKA TOKAa pPACCTOSHUE MEXKIY
oOKJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpeaenuts paboTy A BHEMIHUX CHII MO
pa3aBrxkeHHI0 00KIanoK. OTBeT: 0,2 MJIK.

21. Cuna ToKa B MPOBOJIHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae kK=0,5 Alc.
Haiitu 3apsn (, mpoTekaroliuii yepe3 IONEpPeuHOE CEYeHUE IPOBOAHMKA 3a Bpems 7=1c.
OtBet: 0,25 Ki1.

22. Akkymynatop ¢ BHyTpeHHUM corpotuBieHreM 0,080M mipu Toke 4A OTAaeT BO BHEITHIOK
nens 8BT. Kakyro MOIIHOCTB OTJAacT OH BO BHEUIHIOKO 1ienb pu Toke 6A? OtBet: 11 Br.

23. Kucrounuky toka ¢ 9JIC [1=1,5 B npucoeannunu katymky c¢ conpotusienuem R=0,1 Om.
AmMriepMmeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korma x MCTOYHHKY TOKa MPUCOECTUHUIN
MOCIIe0BATEIbHO €Il OJMH UCTOYHUK TOKa ¢ Takoil sxe D/[C, To cuna Toka | B TOH ke KaTyuike
okazanach paBHod 0,4 A. OnpenenuTh BHyTPEHHEE COMPOTHBIICHUE MEPBOTO UCTOYHHKA TOKA.
OTteer: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHEIIHEH LIENU aKKYMYJIATOPA BBIAENAETCS MOIIHOCTh P1=18 BT,
npu cuiie Toka l2=1A - coorBercTBeHHO P>=10BT. OnpenenuTs BHyTpEeHHEE COMPOTUBICHUE I
6arapeu. OrBet: 20 Om.

25. TINOTHOCTh TOKA B MEJHOM MPOBOJHMKE paBHAa 2 A/Mm% HaliTH HanmpsXeHHOCTbH
AIEKTPUYECKOTO TOJIsI B MPOBOJAHMKE. YJenbHOe corpotuBieHue meau 17 HOm'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO UIMHHOMY TPOBOAHMKY Teder Tok 50 A. Omnpenenuts
MarHuTHYI0 WHIYKIIMIO B TOYKE, YJaJE€HHOM Ha paccTosiHue 5 c¢M OT NpoBOAHUKA. OTBeT:
200 mxTa.

27. YeMmy paBeH paJnyC TOHKOTO KOJbI[A, IO KOTOpOMY TedeT ToK 30 A, eciu HampsHKeHHOCTh
MarHUTHOTO TOJIS B LIEHTpE KoJibla paBHa 2 A/mM? OTBet: 7,5 M.

28. Kaxkoii TOk Te4eT 1Mo npsiMoMy OECKOHEYHO JTTMHHOMY TIPOBOJIHUKY, €CJIM Ha paccTostHun 10
CM OT Hero mMarHuTHas uHaykuus pasHa 20 MxTn? OtBer: 10A.

29. Kaxoit Tok uer no ToHKkoMy KoJibily paauyca 10 cM, eciii HHAYKIMS MarHUTHOTO TIOJIS B
ueHtpe konbla pasHa 100 MxTn? OTBet: 16 A.

30. /[Ba ANWHHBIX MapalljIebHBIX MPOBOJIAa HAXOMATCS Ha PACCTOSHUM I'=5cCM OAMH OT
npyroro. [To mpoBogam TeKyT B MPOTHUBOMOJIOKHBIX HAMpaBICHUSIX ofuHakoBbie Toku | =10 A
Kaxapld. HaliTu HanpsokeHHOCTh H MarHMTHOTO MOJSI B TOYKE, HAXOJSIICHCS HA PacCTOSHUU
rL =2 cm ot oHOrO U 2 = 3 ¢M 0T Apyroro npoBoaa. Oreer: 132 A/m.

31. OnpenenuTh UHIYKIIUIO MAarHUTHOTO TOJSI HA OCH JIJTMHHOTO COJIEHOM[IA, COJEPIKAIIIETO
n = 20 ButkoB/cM nipu cuite Toka | = 10 A. Otset: 0,025 Ta.

32. CKONbKO BUTKOB Ha €IWHUIYYy UIMHBI COJEPKUT AJTUHHBIA COJCHOWJ TpPH CHIIE TOKa
I =0,5 A, eciti HanpsHKEHHOCTH 11071 Ha ocH costeHouaa H = 300 A/m. Orser: 600 m™.

33. Onpenenuth HANPSHKEHHOCTh MArHUTHOTO TIOJS HAa OCH JUIMHHOTO COJICHOWJA,
conepskarmiero N = 10 ButkoB/cM nipu cuiie Toka | = 1 A. OrBet: 1000 A/m.

34. BEIYHCIUTE MUPKYISIIAIO BEKTOpA HAMPSIKESHHOCTH BJOJIh KOHTYpPA, OXBATBHIBAIOIIETO

toku 11=10A, [>=15A, Tekymme B OFHOM HampaBieHHUH, H ToK [3=20A, Texkymuii B
IIPOTUBOINOJIOKHOM HarpasiieHuu. OTBeT: 5 A.



35. IIpsmoii mpoBoa, Mo KOTopomy TedeT Tok 1=1 kA, pacronokeH B OAHOPOJTHOM MarHUTHOM
1oJie MEPHEeHIUKYISIpHO JTUHUAM MHAyKuuu. C kakoil cuioi F nelicTByer mosne Ha OTpe3ok
npoBoya junHou 1=1 M ecnu MmarauTHas uHayKuus B pasHa 1 Tn? Orser: 1000 H.

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

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

38. Hampspbkennocts H MarHuTHOrO mMOJs B IIEHTpe KpyroBoi BuTka paBHa 200 A/wm.
MarHuTHBI# MOMEHT Py, BUTKA paBeH | A'M? Berunciuts pamuyc R Butka. OTBeT: 9,27 cM.

39. Beruucauts paauyc R 1yru okpy>KHOCTH, KOTOPYIO OMUCHIBAET MPOTOH B MATHUTHOM I10JI€ C
unaykuuen B = 15 mTn, ecau ckopocTh v npotoHa paBHa 2 Mwm/c. OTBet: 1,38 M.

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

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

42. llenb COCTOWT W3 TMOCIEAOBATEIBHO COCIMHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHaykTuBHOCTU L = 1 T'H, nucrounuka toka u kmoda. Kimou 3amknayT. YUepes kakoe BpeMs mocie
pa3MbIKaHus KJII04ya cujla TOKa B Llenu yMeHblmTed B 2 paza? OrBer: 0,693 c.

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

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

npoBojAa, mpu cuie Toka | =1 A, ecnm MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHHUe
® =0,1 mB6. OTBet: 0,05 JI:k.
45, HaliTni MHAYKTUBHOCTH MPOBOJAIIETO KOHTYpa, €CIU MArHUTHBIM TIOTOK dYepe3 HEro

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

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

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

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMEeHY 110 IMCHUILIHHE
1. Pacnpoctpanenue BonH B ympyroil cpene. IlpoponbHble W MOnepedHblE BOJHBI.
VYpaBHeHue IUIOCKOM U cepuueckoil rapmMoHumdeckux BoyiH. Pa3oBas ckopocTb. BomHoBoe
ypaBHeHUE. DHeprus BoiHbl. [IpuHimn cyneprno3unuu BoiaH. CTosiune BOJIHBI.




2. BonHoBoe ypaBHeHHE IS AJIEKTPOMAarHUTHOW BOJIHBL. (OCHOBHBIE CBOWCTBA
AIIEKTPOMArHUTHBIX ~ BOJH. ODHEPrus AJIEKTPOMAarHUTHBIX BOJH. Bekrop IloitHTHHTA.
M HTEHCUBHOCTH BOJIH.

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

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

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

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

7. Pacnpocrpanenue cBeta B momniomarommx cpenax. 3akon byrepa. Jlucnepcus ceera.
HopmanbHast 1 aHOManbHast AUCIIEPCHSL.

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

9. KopmyckynsipHO-BOJHOBOH jayanu3M cBeTa M Marepuu. l[umoresa ae bpoiins.
Hexkoropsie cBoiicTBa BoJH 1¢e bpois.

10. BomHoBble cBolicTBa MHKpodacTull. Judpakmuss >IEKTPOHOB. [IpuHDHn
HeonpeneaeHHoCcTH [ eizenOepra.

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

12. Yactrma B OJHOMEpPHOW MPSMOYTOJIBHOW TOTEHIUAIBHOW sME C OECKOHEYHO
BBICOKMMH cTeHKamMu. [IpoxoikaeHue uacTHIbl CKBO3b NOTEHIUANbHBIN Oapbep. JIuHeiHbIH
rapMOHUYECKUI OCLUILIATOP.

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

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

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

16. Pa3mep, coctaB u 3apsiq arToMHOTO sijipa. [ledekt Maccel u 3HEprust cBs3u sjapa. CriuH
A]ipa ¥ €ro MarHUTHBIA MOMEHT. SlnepHble cuibl. Moaenu siapa.

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

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIICTCHIIUH Coaepxanue KOMIeTeH M
OIIK-6 Crnioco0eH pemath cTaHAapTHBIE 3a]1a4M TPO(eCcCUOHANIBHON

JeSITeIbHOCTH Ha OCHOBE MH(POPMAIIMOHHOM 1 Oubmuorpaguueckoi
KyJbTYpPBI C MPUMEHEHNEM UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI

Tunosble TeopeTHYEeCKHE BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. Cooco6wsl nHabmompeHuss wHTepdepeHIMn cBera. JIByxuydeBas wuHTEpdepeHIus.
Wutepdepenist B TOHKHMX IUIeHKaX. [lolockl paBHOrO HAKJIOHA M PABHOM  TOJIIMHBL
HnTepdepomerpsr.

2. Meton 3o ®penens. Hudpaxuus Ppenens Ha KpyrJIoM OTBEPCTHUH. 30HHAs
IUTACTUHKA.

3.  udpakuus @paynrodepa Ha mend 1 MHOTUX IIeisiX. /ludpakunonnas pemerka.

4., Judpakmus ©Ha mnpocTpaHcTBeHHON pemetke. Dopmyna Bynbda-bparros.



Pa3pemaroniasi ctocoOHOCTh ONTHYECKUX TPUOOPOB.

5. DOKCIEpUMEHTAIBHOE TIOATBEPXKAECHUE KBAaHTOBBIX CBOICTB CBETa: BHELIHUNI
dotorddext: addext Komnrona.

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

7. DHepreTMueckue 30HbI B KPUCTAJUIAX B MPHUOIMKEHUM CWIIBHOW CBS3U. MeTalibl,
MOJIYIIPOBOJIHUKH U TUAJIEKTPUKH 110 30HHON TEOPUHU.

8. CoOcTBeHHas U MPUMECHAS TPOBOAUMOCTD MTOIYITPOBOJHHKOB.

9. ®oTOnMPOBOAUMOCTH MOIYIPOBOJHUKOB.

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

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

12. KoHTakT 3JeKTPOHHOTO U JABIPOYHOTO MOIYIPOBOJHUKOB. TpaH3UCTOPHI.

13. 3axoHomepHOCTH 0- U -pacnanoB. HeMTpUHO. y-U3IydeHHE U €ro CBOICTBA.

14. Simepubie  peaknuu. ODHEpPreTUYecKas cxema  sSAepHbIX  peakuuid. [lytu
MCIIOJIb30BaHUS SIIEPHON YHEPTHH.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Ha nyTtu cBeToBOH BOJHBI, MAYLIEH B BO3JyXe, NOCTaBWIN CTEKISHHYIO IUIACTUHKY
(mokazaTtenb mHpeaoMiIeHUs cTekia paBeH 1,5) tommuuoi 1 mm. Ha ckoimbko H3MeHHTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJHA MAJaeT Ha IUIACTUHKY HOpMaibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mnuubl BonH Buaumoro csera (ot 0,76 no 0,38 mMxM), KOoTOpble OynyT
MaKCHMaJbHO YCUJIEHBI MPU ONTUYECKOW Pa3HOCTH XO0Jla UHTEPPEpUPYIOIIUX BOJIH, paBHOM 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexay aByms miensimu B onbite FOHra paBHo 1MM, paccrosinue | ot menei
10 3kpana 3 M. OnpenenuTs UIMHY BOJTHBI A, UCITYCKaeMOH MCTOYHUKOM MOHOXPOMATHYECKOTO
CBETa, ey muprHa b HHTepPEepeHIIMOHHBIX T0JI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibHyto mienky (N = 1,3), Haxondiryrocsi B BO3/yX€, MaJaeT HOPMaJIbHO ITy4YOK
aydeit Oenoro ceeta. [Ipu kakoil HauMeHblei TonnHe d TUIEHKH OTPaKEHHBIH CBET C JUTMHOM
BoiHBI A = 0,55 MKM oOKaxkeTcs MaKCHMallbHO YCHUJICHHBIM B pe3yjbTaTe HHTEPPEPEHIINN?
OtBert: 0,1 MKkM.
S. PaccrosHue Arz,1 MeXly BTOPBIM U IIEPBBIM TEMHBIM KOJIblIaMU HbIOTOHA B OTpa’k€HHOM
ceere paBHO | MM. Ompenenutbs paccrossHUE Arip9 MEXAY IECATBIM M JEBATBIM KOJIBLIAMH.
Oteer: 0,39 mMm.
6. Ha mens mupunoit ¢=0,05 MM magaer HOpMallbHO MOHOXpomaruueckuit cser (A=0,6
MKM). OnpenenuTs (B rpagycax) yroi ¢ MexXIy NepBOHaYaIbHBIM HalpaBJIeHUEM IyUYKa CBEeTa U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO IU(PpakMoHHY0 nojocy. OtBer: 2,75°.
7. CKOJIBKO IITPUXOB HAa KaKIBIH MUJTUMETP COJACPKHUT NU(PAKIMOHHAS pEIIeTKa, eclin
npyu HaOJIOJEHUMH B MOHOXpoMaTHyeckoM cBeTe (A=0,0MKM) MakCUMyM MATOrO TMOpsIKa
oTkJIoHEH Ha yron =18°? Orser: 100.
8. Judpaknmonnas pemierka coxepkut N =200 mrpuxoB Ha ImMM. Ha pemerky mamaer
HOpMaJIbHO MOHOXpoMaTH4eckuit ceeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJbIIEro mopsaKa
naet ota pemerka? Orser: 8.
9. CKOJBbKO IITPUXOB HA KXl MUJUTUMETP COAEPKUT MU(PaKIMOHHASA PELIeTKa, eCIU
npu HaOIOJCHUM B MOHOXpoMatudeckoMm cBere (A = 0,6 MKM) MakCHMyM TPEThEero MOpsIKa
OTKJIOHEH Ha yron @ = 21°? OrBet: 200.
10. [Ty4oKk ecTecCTBEHHOrO CBeTa, WAYIIUI B BOJE, OTPAKACTCs OT TpaHu ainmasa (n = 2,42),
norpyxenHoro B Boxay (n = 1,33). [Ipu kakom yriie majeHus o (B rpajaycax) OTPaKCHHBINA CBET
NOJIHOCTBIO NosApu3oBan? OTeer: 61,2°,



11. VYron bprocrepa ogp, Npy NaJeHUU CBETA U3 BO3/lyXa HA KPUCTAJNI KAMEHHOM COJIM PaBEH
57°. Onpenennuth CKOPOCTh CBETA B 3TOM Kpucramie. Orser: 194 Mwm/c.

12. IlpenenbHblid yros o MOJHOTO OTPAXEHUS ITyyKa CBETa HA TPAHUIE >KUIKOCTU C
BO31yxoM paBeH 43°. Onpenenuth yroa bprocrepa ogp (B Trpamycax) ais MajcHUs Jyda U3
BO3/yXa Ha MOBEPXHOCTh ATOM JKUAKOCTH. OTBeT: =55°45".

13. VYron Mexy IIaBHBIMHM IUJIOCKOCTSIMHU MOJIsIpU3aTOpa M aHaiu3atopa cocrasiser 30°.
Onpenenuth W3MEHEHHE MHTEHCHBHOCTH MPOIIEANIETO Yepe3 HHUX CBETa, €CIM Yrojl MEeXIy
[JIaBHBIMU IVIOCKOCTSIMU IOJIIpU3aTOpa U aHajau3aTopa 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 paHa 10 kBT/M%. Otset: 648 K.

16. [Totok sHepruM, W3IIy4aeMblii M3 CMOTPOBOIO OKOIIKA IUIABWIBHOM Tieud, 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 (hoToKaToAa magaeT MoHoxpomarmueckuii cBer (A =310 um). UToOBI
OPEKPaTUTh OMHUCCHUIO  O3JCKTPOHOB, HY)XHO TMPHWJIOKHUTH 3aJEPKUBAMOIIYI0  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OtBeTt: 2,3 3B.

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

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

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

24. Onpenenuth MOCTOSHHYIO XOIJla METaUIMYeCKOro oOpas3la, €ciad KOHIICHTpAIUs
HocuTeneu 3apsiaa n =4,1- 10%° M3, Oreer: 0,015 M3/Ku1.
25. Kakas wacte (B %) Ha4yanbHOTO KOJHMYECTBA aTOMOB PaJMOAKTUBHOTO aKTHHUSA 25A¢

octanetcs uepe3 5 cyt? [lepuon nomypacmana 10 cyrok. OrBet: 71 %.
26. [octosuuas pacmaga A pyounus ©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.

6y ; 9 4
29. SlnepHast peakiys HMMEET BHJI Li+?— "Be+ "He OmnpenenuTh MacCOBOE YHCIIO
HejocTaromnero snementa. Oreer: 7.

12 2 11
30.  Snepmas peakimms mmeer Bux C+ H —>?+7B . Onpenenute maccoBoe wmcio
HejocTatouiero auementa. Oreer: 3.

Onepatop 340 000 "KomnaHus "TeH3op"
[JOKYMEHT MOAMUCAH 3MIEKTPOHHOM NMOAMNMCHIO

3aBeaytowmin kadeapoit On3®
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