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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUAIBl — 3TO COBOKYIHOCTh Y4YEOHO-METOJUYECKHX MAaTepUaAIOB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OIICHKM KadecTBa OCBOCHHS OOYYAIONIMMHUCS JAaHHOM JMCIHUIUIMHBI KaK 4YacTH OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBl.

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

OcHoBHas 3afaya — OOECHEYUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMA,
3aKpEIICHHBIX 33 JTUCHUILITUHOM.

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

dopma mpoBelNeHUsT HSK3aMeHa — YCTHBIM OTBET IO TEOPETHUYECKUM BOIMPOCAM,
c(hopMyJIMPOBAaHHBIM C YYETOM COJIEPKaHMS y4eOHOW MUCHUIUIMHBI U PEIICHHE MPAKTUYECKUX
3ajad.

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTh KaXKJJOW KOMIOTEHUUH (WIM €€ 4acTH) B paMKax OCBOCHHUS 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 MPOTrPAMMOM, YCBOMBILIMN OCHOBHYIO M 3HAKOMBIA C JOIOJHHUTEIBHON
JIUTEPATypoil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTABJISIECTCS
CTyJ€HTaM, YCBOMBLIMM B3alMMOCBSA3b OCHOBHBIX IIOHATHH IHUCLUMIUIMHBI B MX 3HAUYECHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIINM TBOPUECKHUE CIIOCOOHOCTU B MOHUMaHUH, U3JI0KEHUN
U MCII0JIb30BaHUU y4eOHO-IIPOrpaMMHOT0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrPaMMHOI0 MaTepuaa, yCIEIHO BhINOIHIONINN IPeSyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JIMTEPATypy, PEKOMEHJIOBaHHYI0 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 MpodecCuOHATBHON AeATEIbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKMBIIUI 3HAHHUA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaja B 00beMe, HEOOXOJUMOM JJs JanbHeimel yueObl H
npejcTosiiel paboThl MO CHEUMATBHOCTH, CIPABJSIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
IPEAYCMOTPEHHBIX IMPOrpaMMOW, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JOIIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE U IIPU BBINOJHEHHUHM 5K3aMEHALMOHHBIX
3aJjaHul, HO 00JIaAal0IKUM HEOOXOAUMBIMU 3HAHUSMU Ul UX YCTPAHEHHS O]l PYKOBOACTBOM
IpenoaaBaTes;

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

OneHKka «HeyA0BJIETBOPUTEIBHO» BBICTABISETCA TAaK)KE B ClIydae, €CIM CTYIEHT He
BBITTOJIHWJI W/WIIM HE 3alUTUII J1a00opaTopHble pabOoThl, MPEAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U He BiaJeeT NpuoOpeTaeMbIMH B IpOLECcCEe MPAKTHUUYECKUX 3aHATUI HaBBIKAMU
peuieHns (PU3NYECKHX 33714 [0 TeMaM TEKYIETo CEMecTpa.



3 ITACIIOPT OHEHOYHbBIX MATEPHUAJIOB 11O JTUCIHUIIJIMHE

Ne KonTponupyemsbie pa3aesnbl Kox xonTpOonupyemoit Bun, meton, popma
n/a (TeMbl) TUCIUTUTHHBI KOMIETSHITUH (Win e OLICHOYHOT'O
4acTH) MEPONPHUATHS
1 2 3 4
1 DU3NYECKUE OCHOBBI KJIACCHUYECKON MEXaHUKHU
1.1 | Beeneunune OIIK-1.1 DK3aMeH
1.2 | Kunemaruka nocTymnaTeabHOro OIIK-1.1 OK3aMeH
U BpalllaTeJIbHOTO ABM)KECHHUS
1.3 | Jlunamuka mocTynaTeabHOro u OIIK-1.1 OK3aMeH
BpAIllaTeIbHOTO ABUKCHHUS
1.4 | 3akoHBI COXpaHECHHS OIIK-1.1 DK3aMeH
1.5 | OcHOBBI crienuanbHON TEOPUU OIIK-1.1 DK3aMeH
OTHOCHUTEIIbHOCTH
1.6 | Mexanudeckue KojeOaHus OIIK-1.1 DK3aMeH
2 OcHOBBI MOJIEKYJIAPHOM (PU3UKU U TEPMOIUHAMUKHU
2.1 | OcHOBBI MOJICKYJIIDHOU (PU3UKH OIIK-1.1 OK3ameH
2.2 | OCHOBBI TEPMOJIMHAMHUKH OIlIK-1.1 DK3aMeH
3 DIEKTPUIECTBO
3.1 | DnekrpocraTtuka OIIK-1.1 DK3aMeH
3.2 | [IpOBOJTHUKY M TUAJIEKTPUKH B OIlIK-1.1 DK3amMeH
IIEKTPHYECKOM TI0JIe
3.3 | IlocTosHHBIH 3NEKTpUUECKUN OIIK-1.1 DK3aMeH
TOK
4 DIEeKTPOMarHeTu3mM
4.1 | MarnuTHOE 1I0JI€ B BAKyyMe OIIK-1.1 DK3aMeH
4.2 | MarauTHOE 1OJIe B BEIIECTBE OIIK-1.1 DK3aMeH
4.3 | DnekTpoMarHuTHas MHIYKIHUS OIIK-1.1 OK3aMeH
4.4 | DnekTpoMarHuTHbIE KoieOaHus OIlK-1.1 OK3aMeH
5 BosHbl 1 onTuka
5.1 | Boxnsl OIIK-1.1 DK3aMeH
5.2 | Onrtuka OIIK-1.1 DK3aMeH
6 KBanroBas ¢usnka
6.1 | KBanToBas ontuka OIIK-1.1 OK3aMeH
6.2 | KBanToBas MexaHHKa OIIK-1.1 OK3aMeH
7 AToMmHas U siiepHas pu3zMKa
7.1 | ®usuka atoma OIIK-1.1 DK3aMeH
7.2 | DneMeHTH GU3NKH TBEPIIOTO OIlK-1.1 DK3aMeH
Tena
7.3 | SlnepHas usuka OIIK-1.1 OK3ameH




4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUS 1 UHBIE MATEPHAJIbBI

4.1. Ilpome:xkyTouHasi aTTecTanus B popme s3x3amena (1 cemectp)

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPaMMBbl
KOMIIETeHIIH U Coaep:xanue KoMNeTeHUH
OIIK-1 Crioco6eH BBISIBISATh €CTECTBEHHOHAYUHYIO CYITHOCTh MPOOJIeM U

MIPUMCHATH MCTOJAbI MATCMATHYCCKOI'0 aHajin3a U MOJCIMPOBAaHUA B
PIH)KCHCpHOfI JACATCIIbHOCTH, CBSI3aHHOM C IIPOCKTUPOBAHHUECM,
KOHCTPYHUPOBAHUEM H COIIPOBOXKIACHUEM ITPOU3BOJACTBA OIITUYCCKUX U
OIITUKO-3JICKTPOHHBIX HpI/I60pOB 1 KOMIIJICKCOB, BKCHHyaTaHHCﬁ u
OpraHHSaHHeﬁ (bYHKHHOHI/IpOBaHI/Iﬂ SJICKTPOHHBIX U OIITHKO-3JICKTPOHHBIX
CHCTEM CIICHHHAJIBHOI'O HAa3HAYCHUA

OIIK-1.1 BeIsIBIsSIET €CTECTBEHHOHAYYHYIO CYIIHOCTh IPOOJIeM, BO3HUKAIOIINX B HHKCHEPHOMH
JESATEIIBHOCTH, CBA3aHHOM C IPOCKTUPOBAHUEM, KOHCTPYHPOBAHMEM U COIIPOBOXKICHUEM
IIPOU3BOJICTBA ONTUYECKUX U ONTHUKO-3IEKTPOHHBIX NPUOOPOB U KOMIUIEKCOB, dKCILTyaTalluel u
opranuzanuel  (yHKIMOHMPOBAHUS  JJEKTPOHHBIX U ONTHUKO-DJIEKTPOHHBIX  CHUCTEM
CIIELMAJIbHOTO HA3HAYEHUS

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHUILIHHE

1. MarepuanbHas Touka. Cucrema otcuera. Ilyts. Ilepememenune. CkxopocTh U
YCKOPEHHE MaTepUAIBHOW TOYKH, UX IIPOCKIUU HAa KOOPIAUHATHBIE OCH.

2. Bpamenune marepuanbHONW TOYKM BOKPYT HEMOABHMKHOM OCH. YIIOBas CKOPOCTh M
ymioBoe  yckopeHue. CBsi3b  MEXJIy YDIOBBIMH M JUHEHMHBIMH  KHHEMaTU4eCKUMU
XapaKTePUCTUKAMH.

3. KpuBonmHeitHOe TBM)XKEHUE MaTepUANBbHOW TOYKU. TaHTeHIMAIBHOE ¥ HOPMAJIbHOE
YCKOPEHHE.

4. T'paHunpsl NTPUMEHHMOCTH HBIOTOHOBCKOM MexaHukH. IlepBwiii 3akoH HploToHa.
Cuna, macca u ummynsc. Bropoil 3akoH HbproToHa kak ypaBHeHME IBHXKEHMs. Tpernii 3aKkoH
HeroToHa.

5. 3axkoH BceMupHoro taroreHus. Cuia TSHDKECTH M Bec Tena. Ynpyrue cuibl. CHibl
TPEHHUSL.

6. Pabora cuibl 1 MomHOCTE. KiHETHYECKast SHEPTUsl MOCTYNATEIbHOTO JIBUKEHUS.

7. KoHcepBatuBHblE U JuccUNAaTHUBHBIE cuibl. lloTeHnuanbHas »Heprus. Bumabl
NOTEeHIMaNbHOU PHeprun. [TonHas MmexaHndeckast SHEprusl.

8. BHyTpeHHHWe W BHEIIHWE CWIJIBI. 3aMKHYTas CHCTEMa. 3aKOH COXPAaHEHUs MOJTHOMN
MeXaHN4eCKOM 3Heprun. CBsI3b 3aKOHOB COXPAHEHUs CO CBOMCTBAMM ITPOCTPAHCTBA U BPEMEHH.

9. 3akoH coxpaHEHHs UMITYIIbCA.

10. MOMEHT cuJibl, MOMEHT UMITyJbCa. 3aKOH COXpAaHEHHS MOMEHTA UMITYJIbCA.

11. OcHOBHOI 3aKOH AMHAMHUKHU BPAIIATEILHOTO ABHKECHHUS.

12. MowmeHT nHepImH, ero cBoiicTBa. Teopema LlTeitHepa.

13. BbIBOx MOMEHTOB MHEPIMU CTEPKHS, LIMITUHJIPA, IIapa.

14. Cob6omnbie ocu. ['mpockom. IIpenieccust rupockormna.

15. Kunetnueckast 5SHeprusi Teja, BpAILIAIOIIEroCs BOKPYr HENOABIXKHOW OCH.
KuneTtnueckast sHEprus Npy MIOCKOM JBUKEHUU.

16. IMpunmun ortHocutenbHocTu [amunes. IlpeoOpazosanue [Mammnes. Knaccuueckas
TeopeMa CI0XKEHHs CKopocTel. IHBapHuaHTHOCTB 3aK0HOB HpIOTOHA B MHEPLMAIBHBIX CUCTEMAX
oTcuera.

17. Tloctynarel OiHmTeiHa. [IpeobpazoBanus Jlopenma. OTHOCHUTENBHOCTh TMOHSATHS




OJTHOBpEeMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH W MPOMEXKYTKOB BpeMeHH. MHTepBas Mexnay
COOBITUSIMH.

18. PenstuBUCTCKUN 3aKOH MpeoOpa3oBaHUSI CKOPOCTHU. PeNsSTUBUCTCKUN HMITYJIbC.
PenstuBucTckoe ypaBHEHHE OUHAMHUKU. PENSTUBUCTCKUE BBIPAXKEHUS I KUHETHMYECKOM U
MOJTHOM SHEpruu. B3auMocBsA3b Macchl U IHEPTHH.

19. IlonaTHe O HEMHEPUHMATBHBIX cHcTeMax oTcueta. Cunbl uHepuuu. [lpuHimn
SKBUBAJIEHTHOCTH DUHILTEHHA.

20. MuddepenunanbHoe ypaBHEHHE CBOOOIHBIX T'apMOHUYECKHUX KOJeOaHMH M ero
peleHue.

21. TpyxuHHBIH, GU3NUIECKUN U MATEMATHUECKUNA MasITHUKA. DHEPTUsl TAPMOHUYECKOTO
OCIIIUISATOpA.

22. CnoxeHre OJJMHAKOBO HAIIPABJICHHBIX U B3aUMHO MEPIICHAUKYISPHBIX KOJICOAHHHA.

23. YpaBHeHHE 3aTyXawollux KkoyiebaHuil u ero pemnienue. [lapameTpsl 3aTyxarommx
KOJICOaHHIA.

24. YpaBHeHUE BBIHYKJICHHBIX KOJI€OaHUH U ero peluieHue. SBieHue pe3oHaHca.

25. Craructudeckuii u TEPMOJIMHAMUYECKUI METObI UCCJIEIOBaHMUSI.
TepmoanHamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOIIMHAMUYECKUX IUarpaMMax COCTOSHUSI.

26. VpeanwbHblii Ta3. J[laBneHue wuaeanbHOro ra3a. BbIBog OCHOBHOTO YpaBHEHHS
MoJieKysipHo-KuHeTnueckoi reopun (MKT) uneansHoro rasa.

27. Cpenusis KUHETHYECKAash DHEPIrHs MOJICKYNl UAEaNbHOTO ra3a. MOoJeKylsapHo-
KHHETUYICCKOE TOJKOBAaHWE aOCONIOTHON Temmeparypbl. UUCIIO cTemeHel CBOOOIBI MOJICKYJIbI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTHU 110 CTEIIEHSIM CBOOOBI MOJICKYIL.

28. OCHOBHOE YypaBHCHHE COCTOSHUSI WHJaeanbHOro rasza (ypaBHeHume Kiameipona-
MenneneeBa). M3omporecchl.

29. 3akoH MakcBemia Uil pacrpeneieHus MOJIEKYN HJICTBHOTO Ta3a M0 CKOPOCTSIM H
SHEPrusiM. XapaKTepHbIE CKOPOCTH JABUKEHUS MOJIEKYI U€aJIbHOTO Iasa.

30. DxcriepuMeHTAIbHOE MOATBEpPIKIEHHE pactpenenenuss Makcseiuia: onbiTel LTepHa
u Jlammepra.

31. TlpuHnun neranbHOTO paBHOBecHs. bapomerpuueckas dopmyna. 3akoH boibiMaHa
JUISL pacTipeiesIeHHs] YaCTUIl BO BHEILIHEM MTOTEHI[MATIBHOM IOJIE.

32. CpemHee 4YHCIO CTOJNKHOBSHHWH, CpeIHSS JUIMHA CBOOOJAHOTO TmpoOera U
3 PEKTUBHBIN JHAMETP MOJIEKYII.

33. Pabora mpm wu3MeHeHMHM O0O0BEMa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIrHS
uacanbpHoro rasa. lleppoe Hauano TepMoaMHAMHKH, €70 MPUMEHEHHE K HM3ompoueccaM. Bropoe
Hayajao TepMOJUHAMUKHU.

34. AnuaGartHblii nporiecc, ypaBHeHue [lyaccona.

35. TerutoeMKOCTh WJACATBLHOTO Ta3a TIPH H30Mporeccax. YpaBHeHHWe Maiiepa.
Knaccuueckass MOJIEKYJIIPHO-KMHETUYECKAsh TEOPHUS TEINIOEMKOCTH MJEaJIbHOIO Ta3a M €€
OTPaHUYEHHOCTb.

36. Kpyrosoii mpouecc (umkin). TermoBble nBUTATeNd W XONOAWiIbHBIE MamuHbl. KITJ]
ujeabHOM TeroBoil mamuHel. [{ukn Kapho.

37. DHTpomnus HJEaNbHOro ra3a npu oOpaTMMbBIX W HEOOpaTHMBIX Mpoleccax. Teopema
Hepncra. CratucTudeckoe TOIKOBaHUE SHTPOTHH. TepMoarnHaAMUKa HEOOpaTUMBIX MPOIIECCOB.

TumnoBbIe 320244 0 JUCHUILIHHE
1. JIBr>KeHHe MaTepuanbHON TOUKH 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c?. OnpeieniTh KOOPAMHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTH V TOUKH PaBHA HYIIO.
OTtBert: 80 m.
2. JIBm>keHHne MaTepuadIbHON TOYKH 3a1aHO YpaBHEHHUEM X=At+Bt?, rae A = 4 m/c, B=-0,05
M/c?. OnpenenuTh yCKOpeHHe B MOMEHT BPEMEHHM, B KOTOPBIH CKOPOCTh V TOUKM PaBHA HYIIIO.
Otsert: -0,10 m/c?.



3. JluneliHass CKOPOCTh Vi TOYEK HAa OKPY)KHOCTH BpaIlarolIerocs IUcKa paBHa 3 M/C.
Touku, pacnonoxennpie HAa AR=10 cMm Oirke K OCH, HMEIOT JTUHEHHYI0 CKOPOCTh Vo=2 M/C.
OnpenenuTts YyrioBy0 CKOPOCTh BpanleHus aucka. Orser: 10 paa/c.

4. Jluck Bpamaercss cOrnacHo ypasHeHHIO ¢ = A+Bt+Ct3, rme A=1pan, B=-2pag/c,
C = 0,5 pan/c®. HaiiTu yrioBoe ycKopeHHe B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 pas/c.
5. Jluck Bpamaercss cornacHo ypaHeHmio ¢ = A+Bt+Ct3, rme A=1pan, B=12pan/c,

C = -1 pan/c®. B kakoif MOMEHT BpeMEHH YTJIOBas CKOPOCTh JMcKa OyzeT paBHa Hymo? OTBeT:
2c.

6. HaiiTnu MOMEHT MHEpIMHU MOJ0TO HMJIMHAPA MAacCOi 2 KT U paiuyCcoM 5 CM OTHOCHUTEIILHO
ero ocu cummerpun. Otser: 0,005 kr-m?.

7. Haiitu mMomeHT wHepuuu mapa maccoil 5 kr u paguycoM 10 cM OTHOCHUTEIIBHO OCH,
npoxosmieii uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitn MomeHT uHepnuu aucka maccoi 0,5 kr u paguycoM 20 cM OTHOCHUTEIBHO OCHU
HepIEHMKYIIAPHON K ITIOCKOCTH JUCKA U Ipoxosmieii uepes ero uentp. Orser: 0,01 kr-m2,

9. HaiiTu MOMEHT MHEpUUHU CTEepXKHS Maccol 5 Kr W JIMHOW 1,2 M OTHOCHUTENBHO OCHU
IepIEHMKYIIAPHON K CTEPKHIO ¥ IIPOXoasmIeil uepes ero cepeauny. Ortser: 0,6 Kr-m2.

10. HaiitTu MOMEHT HWHEpIMHM CIUIOIIHOIO IIWJIMHJApPAa MAaccod 2 KI' U paauycoM 5 cM
OTHOCHUTENBHO €ro ocu cummeTpur. Oteer: 0,025 kr-m2.

11. Haiitu MOoMeHT mHepuuu crepxHs maccod 1,5 xr u aiMHONM 1 M OTHOCHUTENBHO OCHU
NEpIEHMKYIIAPHON K CTEPKHIO ¥ IpoXo el uepes ero kouei. Otser: 0,5 Kr-m?,

12. BepeBka paspbeiBaeTCsi mpu IMOJABEIIMBAHUM K HeWl Tena maccodt 36 kr. Teno kakoit
HanbObIIeil MacChl MOKHO TIOHUMATh Ha TOH BepeBKe ¢ yckopenneM 2 M/c2? Otaer: 30 Kr.
13. Teno cockanb3bIBaEeT MO IM1aJAKON MOBEPXHOCTH, cocTaBistomen yroi 30° ¢ TOpu30HTOM.
Haiitu yckopenue tena. OTer: 5 m/c?.

14. C kakoil MMHUMAaJbHON FOPU30HTAIILHON CHJION HYKHO MPUKUMATh TEJIO MAcCoi 2 KI K
BEPTUKAILHON cTeHe, 4yToObl oHO He ymano? KoaddumumeHT TpeHHs MexXay MOBEPXHOCTHIO

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

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 ¢. HaliTu cuity conpOoTHBIEHUS BO3/1yXa,
cuntas ee nocrosaaon. Orser: 0,25 H.
16. MaxoBuK B BHAEC NWIMHIApa Maccod 5 kr u paaumycoM 20 cM 3a 4 C OT Hayaia

PaBHOYCKOPEHHOTO BpaleHus 1ocTur yactoThl 10 06/c. HailTu MOMEHT cui, JeicTBYIOMNX Ha
MmaxoBuk. OtBet: 1,57 H-Mm.

17. ToHkuii ogHOPOAHBINA cTepxkeHb JIMHOW 50 cM n maccoit 400 r BpamjaeTcsi ¢ yriloBbIM
ycKOopeHHeM 3 pajm/c? OKONO OCH, TPOXOANIeH NepreHIUKYIIpHO CTEPKHIO depe3 ero
cepenuny. Onpeaenuts Bpamaromuii MoMeHT. OTBer: 25 MH M.

18. [Tynst netut co ckopocteio 800 M/c, Bpamiasich OKOJIO IPOA0JIbHOW ocu ¢ yactoTroil 3000
00/c. IlpuHnMas mymo 3a IIMHAPHK AUAMETPOM 8 MM, ONpeNeiuTh KaKyro JON0 KUHETHYECKOM
SHEPIUHM TeJla COCTABIISET KHHETHYecKast SHeprus Bpamenus. Oreet: 0,44 %.

19.  Tlox melicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpesa CKOpocTh 2 M/c. OnpenenuTh
paboty A cwibl, ecn macca Baronetkr paBHa 400 kr. Oret: 800 [I:x.
20.  Manenbkuii mapuk maccoid 100 r JABMKETCS B TOPU3OHTAIBHOW TUIOCKOCTH HAa HHUTH

mmHoit 40 cm. Kakyro pabGoTy HY»KHO COBEpLINTH, YTOOBI YBEJTUYHUTH YTJIOBYIO CKOPOCTH
mapuka ¢ 20 paa/c go 25 pan/c? Orser: 18 JIx.

21. OrnpenenuTth JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOT0 MJIMHIIPA, CKaTUBIIErocsl 6€3 CKONMBKEHUS C
HAKJIOHHOM IIOCKOCTH € BEICOTHI 1,6 M. OTBeT: 4 M/C.
22. OnHOpOIHBIM  LMIAMHAP KaTUTCS 0€3 MPOCKalb3bIBaHUS 1O TOPU30HTAJIBHOM

MOBEPXHOCTH CO CKOPOCThbIO 2 M/C. Ha Kakyio BBICOTY OH CMOKET IMOJHSATHCS MO0 HAKJIOHHON
mrockoctu? OtBet: 0,3 M.

23. CHapsn maccsl 50 Kr, JeTAIMA TOPU30HTAIBHO cO cKopocThio 800 M/c, momangaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaliTu ckopocThk miargopmsbl mocie HONagaHus
cHapsiia, ecnu ee macca 16 T. OTBet: 2,5 m/c.



24, [To ropu3oHTAIBHBIM pelibcaM CO CKOpoCThio 20 kM/4 aBukeTcs Tuiargopma maccsl 200
kr. Ha Hee BepTuKanbHO manaeT kameHb Macchl 50 KT u ABIXKeTcs BMecte ¢ miaatdopmoit. C
KaKO#M CKOPOCTBIO MOcie 3Toro aBrkercs miargopma? OTer: 16 km/4.

25. [Tnatdpopma B Buae nucka maccoil 4 Kr u paamycoM 12 cM Bpamiaercss 1Mo MHEPIHU
BOKPYI' BEpTUKAJIbHOW OCcHU. BO CKOJBKO pa3 yMEHBLIMTCS 4YacTOTa BpallleHHs, €Clii Ha Hee
MOJIOKUTH KOJIbIIO Maccoi 1 kr u paguycom 10 cm? OtBet: 1,35.

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

27. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AcC0S(wt+@o), roe A=5 cm,
a ® = 2 ¢!, Haiftu makcumanbHoe yckopenue Touku. OtBer: 20 em/c2.

28. Haiitu mnepuwon kosebaHuii (U3HYECKOTO MAaSTHHKA, MPEICTABISAIOMIEr0 CcoOoM

OJIHOPOAHBIN CTepkeHb JnuHOW 60 cM, BpallalIIMKCsS BOKPYI TIOPU30HTAJIBHOM OCH,
MIPOXOJISIIEH uepe3 oJuH U3 ero KoHioB. OTBet: 1,26 c.

29. Haiitu mnepmox konebGaHwii  (QuU3MUECKOrOo MasiTHHKA, MPEACTABISIONIETO COOOM
OJTHOPOAHBIN JUCK pannycoM 30 cM, Bpalaroluiicss BOKPYT TOPU30HTAIBHON OCH, IPOXOASILEN
yepe3 Kpaii aucka. Orer: 1,33 c.

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

31. Kaxkoii 00beM 3aHMMAaeT UCalIbHBIN a3, coaepxammii | KMosb BelecTBa Npyu JAaBICHUH
1 MIla u Temneparype 400 K? Otser: 3,3 M3,

32. bamnon BmectumocThio 12 71 comepkuT yriaekucibiid ra3. [laBienue raza pasuo 1 Mlla,
temrepatypa 300 K. Onpenenuts maccy rasza B 6amuione. Orer: 212 1.

33. B 6amione BMecTuMOCTBIO 25 1 HaxomuTcs Bogopon mnpu temmeparype 290 K. Ilocne

TOr0 KaK 4YacThb BOJOpOJAa HM3pacxoj0BajM, JaBiieHHWEe B OaysoHe noHuswiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxol0BaHHOIO Bojgopoaa. Orser: 8,3 r.

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

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

36. Ha CcKONBKO HW3MEHWJIACh BHYTPEHHSS DHEPTUsS BOASHOTO TIapa, €CIM TpU €ro
n300apUUYECKOM C)KAaTHH BHEIIHNE CUIIbI COBEpLIMIN paboTy paBHyto 10 k/[x? OTBeT: 30 K/[X.
37.  Ilpum xaKoM JaBJIEHUH MPOUCXOANUIIO N300apHOE paclIMpeHne a30Ta, €ClIM Ha YBEINICHNE
ero oobema Ha 12 11 OblI0 3aTpayeHo KoJaudecTBo TermnoTel paBHoe 21 k/x? Orer: 500 kIla.
38.  Kakoe KOJTMYECTBO TEIUIOTHI OBLIO 3aTpAavyeHO HA HArpPeB TeJHs PU MMOCTOSTHHOM 00beMe
V=20 11, ecnu ero nasienue Bo3pocio Ha 400 kI1a? OrBer: 12 k/Ix.

39. Kakoe xonmndecTBO TemoThl moTpedyeTcs, 4ToObl HarpeTh 8§ Mok Bojopoaa Ha 100 K
IIpY NTOCTOSIHHOM JaBineHun? Orser: 23,3 k/k.

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

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

Kon Pe3yibTaTbl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOIrpaMMbl
KOMITETEHIIM U Coaepxanue KOMIeTeH M
OIIK-1 Crnioco0eH BBIABIIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh IIPOo0OieM U

MPUMEHATHh METO/Ibl MATEMATUYECKOTO aHAJIN3a U MOJICTTMPOBAHUS B
WHXXEHEPHOM JEATEIbHOCTH, CBI3aHHON C TPOEKTUPOBAHUEM,
KOHCTPYMPOBAHUEM U COMPOBOKICHUEM ITPOU3BOJICTBA ONTUYECKUX U
OIITUKO-3JIEKTPOHHBIX MPHUOOPOB U KOMILIEKCOB, IKCIUTyaTallei u
opranuzanuei pyHKIHOHUPOBAHUS SJIEKTPOHHBIX U ONTUKO-3JIEKTPOHHBIX




CHUCTEM CIICHHMAJIBHOI'O Ha3HAYCHU A

OIIK-1.1 BrisBisieT €CTeCTBEHHOHAYYHYIO CYIIHOCTh MPOOJIeM, BOSHUKAIOIINX B MHXCHEPHON
JIEATEILHOCTH, CBSI3aHHOM C MPOEKTUPOBAHUEM, KOHCTPYHMPOBAHMEM U COIPOBOXKJICHUEM
MIPOU3BOJICTBA ONTUYECKUX U ONTUKO-IJIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB, SKCILTyaTaluen u
opram3anyei  (QpyHKIMOHUPOBAHUS  JJIEKTPOHHBIX W ONTHKO-JCKTPOHHBIX  CHCTEM
CHEIMAIbHOTO Ha3HAUYEHUs

Tunosble TeopeTHyecKHe BOMPOCHI K IK3aMeHY M0 JUCHHUILINHE

1. DOnexrpuueckuil 3aps U ero cBoicTBa. 3aKOH coXpaHEHUs 3apsaa. BzauMoneincTeue
3apsiaoB. 3akoH KyioHa.

2. DIEeKTPOCTaTUYECKOE TI0J€, BEKTOp HAIMpPsDKEHHOCTH. lIpuHIMI cynepno3unuu
AIIEKTPUYECKUX MOJIEH U ero MIPUMEHEHHE IS pacueTa MoJisi, CO3JJaHHOT0 CUCTEMOM 3aps/10B.

3. TloreHnuanbHOCTH D3JEKTpHUYECKoro mojisi. Pabora mo mepeMemeHuro 3apsijia B
anekTpudeckoM nosie. [loTeHnnanpHas SHeprus B3auMOACUCTBUS AIEKTPUIECKUX 3apSIIOB.

4. Cps3p MEXIy IOTEHLHAJIOM M HalpsLDKEHHOCTbIO. BpluuciieHne mnoreHiuana 1o
HaANPSHKEHHOCTHU AIIEKTPUIECKOTO OIS,

5. IloTox BekTOpa HaNpsHKEHHOCTH »dJeKTpudeckoro mona. Teopema [aycca mns
AIIEKTPUYECKOTO TOJIS B BaKyyMe.

6. Ilpumenenue Teopembl [aycca miusi pacdera IJIEKTPHUSCKHX TIOJICH, CO3TaHHBIX
TOYEYHBIM 3apsAOM, PAaBHOMEPHO 3apsDKEHHBIMH IJIOCKOCTBIO, C(epoi, HHUTHIO, LUIUHAPOM,
[IapOM.

7. Teopema o HIMPKYISIUU BEKTOpPA HAMPSHKEHHOCTH deKTpruueckoro nois. [lorenmnman
0JIs1 TOYEYHOT'0 3apsijia.

8. DnekTpuyeckuii MOMEHT aumnois. ToueuHbld JUMONb. DJIEKTPUYECKOE I0Je
TOYEYHOTO JUIOJNS U €r0 pacyeT Ha OCHOBE MPHUHIIMIA CYNEPHO3UINU. DNEKTPUUYECKOE MOJIe Ha
OCH JTUIIOJIS ¥ B HAIIPABJICHNUH, IEPIIEHANKYIISIPHOM K OCH JIUIIOJIS.

9. DnexTpUYeCcKHil NWMOJh B OAHOPOTHOM M HEOJAHOPOTHOM DIIEKTPUYECKOM IIOJIE.
[ToreHunanbHast SHEPrus AUIOJS.

10. CBoOonHbIC W CBsI3aHHBIC 3apsabl. BEKTOp  JMEKTPHUYECKOro CMeIeHus. Teopema
["aycca nist SIEKTPUYECKOTO MOJIS B JUDIIEKTPUKE.

11. JluonexkTpuky,  mOdspu3anus — AUSIEKTPUKOB.  BekTop  MmonspM30BaHHOCTH.
ONEKTpUYECKOEe II0JI€ BHYTPH JUAIEKTPUKOB. JlMaseKTpuyeckas BOCIPUUMYHMBOCTh U
IPOHUIIAEMOCTb.

12. VYcnoBus Uil BEKTOpa HANpsOKEHHOCTH JJIEKTPUYECKOTO TMOJii U BEKTopa
ANIEKTPUYECKOT0 CMELIEHHUS Ha TPAHULIE ABYX JUAIEKTPUKOB.

13. CerHeroaneKkTpuKH, UX CBOWCTBA. [IMANEeKTpHUECKUN THCTEpE3HC.

14. Pacnpenenenue 3apsga B IPOBOJHUKE.  OIIEKTPOCTaTUYECKash  MHAYKIIHS.
DneKTpuyeckas EMKOCTh YEAUNHEHHOTO ITPOBOIHUKA, 2-X IIPOBOAHMKOB.

15. KonneHcaTopsl, BHUIbl KOHAECHCATOPOB. OHEPrusl 3apspKEHHOTO IMPOBOJHUKA,
KOHJIeHCaTopa. DHEPrus dJeKTpudeckoro nois. O0beMHas INIOTHOCTh SHEPTUH.

16. Dnexrponsmkymas cuia. 3akoH OMa B CONPOTHBIICHHE TIPOBOIHUKOB. 3akoH Oma B
UHTErpajabHol u auddepenunansHoi Gopmax. 3akon Oma A HEOIHOPOAHOTO yYacTKa LEeMH.

17. Knaccuyeckue onbIThl IO OOHAPYKEHHUIO M OOBSICHEHUIO MEXaHN3Ma BO3HUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIOBHS BO3HUKHOBEHHMS DIEKTPUYECKOTO TOKA. XapaKTePUCTHKU
ANIEKTPUUECKOT0 TOKA: CHJIa TOKA U TUIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTH.

18. PasBerBinennsle rnekTpuueckue nenu. [lpasuna Kupxroda.

19. MomHuocts TOoKa. 3akoH Jlxoyns-Jlennia B wHTerpanmsHoi u nuddepeHnrnanbHon
dopmax.

20. BekTop MarHuTHOM MHAYKIMK. MarHuTHOE TI0JIe PpaBHOMEPHO JBHKYIIETOCS 3apsia.
3akoH buo-Caapa-Jlannaca.



21. Ilpumenenue 3axkoHa buo-CaBapa-Jlamnaca s pacdera MarHUTHOTO TOJIST TIPSIMOTO
IIPOBOJIHMKA C TOKOM, KPyTOBOT'O IIPOBOJHUKA C TOKOM.

22. JleficTBHE€ MarHUTHOTO Ha ABWKyuiics 3apsia. Cuia Jlopenna. Dddexr Xoma.

23. B3aumopeicTBHE IPOBOJHUKOB C TOKOM. 3aKOH AMIIepa.

24. TeopeMma 0 HUPKYISIIIMYA BEKTOPa UHAYKIIMA MAarHUTHOTO T0JIA. 3aKOH MOJHOTO TOKA.

25. IlpuMeHeHne 3aKkOoHA IOJHOTO TOKa JUI pacuéTa MarHMTHOTO TMOJS COJCHOMJA,
TOPOUJATBHOM KaTyIIKH.

26. Ilorox BekTOpa MarHUTHOM WHAYKUuH. Teopema [aycca s BekTopa WHIYKLIUU
MarHuTHOro 1nojisi. KoHTyp ¢ TOKOM B OTHOPOAHOM M HEOJHOPOAHOM MarHUTHOM IOJI€.

27. Pabora no nepeMenieHnIo MPOBOJHUKA U KOHTYpa C TOKOM B MATHUTHOM IIOJI€.

28. SBnenue 3JIEKTPOMarHUuTHOU WHIYKIUH. OIEBITEI ®dapaes. 3akoH
ANIEKTPOMarHuTHOM uHAyKuuu. [IpaBuio JleHna. DnexTpoaBrkyiuas cuia UHAyKUMU. [TomHbiit
MarHuTHbIN NoTOK. Toku dyko.

29. Senenuwe camomHnykiuu. MuaaykruBHOCTh. DJIC camoumHaykiuu. MHAYKTHUBHOCTH
COJICHOU/IA.

30. B3aumnas wHayknus. B3aumMHas HHIYKTHBHOCTB. JHEPrHs KOHTypa C TOKOM.
[InoTHOCTB 3HEPrUM.

31. M3meHeHwe CHJIBI TOKAa TMPH pPa3MBIKAaHWH/3aMBIKAHWM IIETIH, COJEpIKaIleH
WHYKTUBHOCTb.

32. Hamarnmuennocts. Toku HaMarHn4mBaHus. BEKTOp HANMpPSHKEHHOCTH MarHUTHOTO
nosisg. TeopeMa 0 HIMPKYISLMU BEKTOPA HAMPSKEHHOCTH MATHUTHOTO TOJIA.

33. JluBepreHuuss W pOTOp BEKTOpa WHIYKIMH MarHUTHOro Moyl Buxpesoe
3JIEKTPUYECKOE MOJI€, TOK CMEIICHHS. DIEKTPOMarHuTHOE TOJIE.

34. YcmoBust Al BEKTOPOB MHAYKIWU U HANPSDKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIIe
JIByX MarHETUKOB.

35. Jlmua-, mapa-, (heppo MarHETUKU: OCHOBHBIE XapaKTCPUCTHKH.

36. YpaBHeHune MakcBemia JUIsl DJIEKTPOMAarHUTHOTO TIOJIE B HMHTErpajbHOM U
muddepeHranbHOM popmax.

37. InddepennnanbHoe ypaBHEHHE HJIEKTPOMArHUTHBIX KoJeOaHWH, ero peuieHue.
Buast konebaHuii 1 X XapaKTEPUCTUKH.

38. VYpaBHeHHe BBIHYKICHHBIX KojeOaHMi. Pe3onanc TokoB u HampspkeHuid. [Tonarue o
NIEPEMEHHOM TOKE.

TunoBble 321244 MO AUCHHUTIJIHHE
1. Haiitu paccrosiHre MEXAY ABYMsI TOUEUHBIMU AJIEKTPUUECKUMU 3apsilaMy, €CIIM U3BECTHO,
YTO IPU YMEHBLIECHUM 3TOr0 paccTosiHUs Ha 50 cM cuja B3aUMOJCHCTBUS YBEJIWYMBAETCS B 2
paza. OTBer: 1,7 m.
2. Ha wmeramnuueckoil cdepe pagumycom 15 cm Haxoautcs 3apsn Q = 2 uKn. Onpenenuts
HANPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTO TMOJIs Ha pacctossHud I = 10 cM OT meHTpa chepsl.
Otser: 0.
3. Ha wmerammmueckoit chepe pamuycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HaIpPSHKEHHOCTH £ 3JIEKTPOCTATHYECKOTO0 ToJisi Ha moBepXHOCTH cheprl. OTBeT: 800 B/M.
4. Ha wmeramummueckoi chepe pamuycom 15 cm Haxomurtes 3apsn Q = 2 uKi. Onpenenuthb
HANPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTO TMOJIs Ha paccTossHuH I = 20 ¢M OT meHTpa cepsl.
Oteet: 450 B/m.
5. Merammyuecknii map pagumycom 5 cMm Hecet 3apsan Q = 10 uKi. OnpenenuTs moTeHIan @
ANEKTPOCTATUYECKOIO MO Ha MoBepxHOCTH mapa. Orser: 1800 B.
6. JIBe KOHIIEHTPUYECKHUE METAJUTMYECKUE 3apssKeHHbIe cephl paanycamu R1 =6 cm u R2 = 10
cM HecyT cooTBeTcTBeHHO 3apsabl Q1 = 1 HKi u Q2 = -0,5 uKn. Halitn HanpspkeHHOCTS E moJis
B TOYKE, OTCTOSIIEH OT LieHTpa cep Ha paccTosiHue 1 = 5 cm. OTBer: 0.



7. DIeKTpudeckoe IoJIeé CO3[aHO JABYMs OECKOHEUHBIMH MapajUlebHBIMU IJIACTUHAMH,
HECYIIMMH PaBHOMEPHO paclpeleleHHbli mo miomamu 3apsan [ = 1uKn/m2 Onpenenuts
HanpsbkeHHocTh E monst mexay mnactunamu. OTBer: 0.

8. DnexTpuyeckoe IMoJie CO3JaHO JABYMS OECKOHEYHBIMH MapauICIbHBIMH IUIACTUHAMH,
HECYIIMMH PaBHOMEPHO pacHpeleleHHbl mo miaomamu 3apsan [ = 1uKn/m2. Onpenenuts
HanpspkeHHOCTh E nons BHe miactud. OTBer: 113 B/Mm.

9. IloTeHIMan SMEKTPUUECKOTO IO, CO3IABAEMOr0 CHCTEMOIl 3apsaioB, UMeeT Bu ¢ = 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.

10. /IBa Toueunsix 3apsna +7,5 uKin u —14,7 uKn pacnonoxxensl Ha paccTosHuM 5 cM. Haiitu
HaIMpsKEHHOCTh 3JIEKTPUUECKOro MOJs B TOUKE, HAXOAIIEHCS HAa PacCTOSIHUU 3 CM OT IIEPBOro
u 4 cM ot BrOoporo 3apsaa. Oreer: 112 kB/m.

11. Onpenenuth HaANPSHKEHHOCTh 3JEKTPUYECKOTO IOJII B TOYKE, PACIOJIOKEHHOM BJOJb
npsiMoit, coenunstomieit 3apsanpl +10 HKin u +8 uKn u Haxonsmeiics Ha paccrosHuu 12 cm ot
NEepBOTrO M 8 cM OT BTOPOTO 3apsana. Paccrosnue mexnay 3apanamu 20 cm. OtBer: 5000 B/m.

12. B BepmmHax KBajpaTa cO CTOPOHOH 5 CM HaXOJATCsl OJIMHAKOBBIE MOJIOKUTEIbHBIE 3aPsIbl
2 uKn. OnpenenuTs HaPSHKEHHOCTb JIEKTPUUECKOro Mo B LIeHTpe KBajpaTta. Oreer: 0.

13. Paccrosuue | mexay 3apsgamu Q=+42 uKit qumoss pasao 10 cM. Haiitu nmoteHIuan ¢ moss
CO3aHHOT'0 JAMIIOJNEM B TOUKE, yAajJeHHO! Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsija.
Otger: 0.

14. lunone ¢ D3aEKTpUYECKUM MOMEHTOM p =75 nKia'M CcBOOOAHO YCTaHAaBIMBAECTCS B
OJIHOPOJHOM DJJIGKTPUYECKOM TToJie HanpspkeHHocThio E = 80 kB/M. Bperamcnuts paborty A,
HEOOXOIUMYIO JIJISl TOTO, YTOOBI ITOBEPHYTH AMITONB HA yroi oo = 90°. OTBeT: 6 MKJIXK.

15. Onpenenuth, NpHU KaKOM HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMYECKOro IOoJis B
JMIEKTpHKE (6=3) TONIAPU30BAHHOCTE P JTOCTHTHET 3HaueHus, pasHoro 200 MxKi/m2. OTBert:
11,3 MB/m.

16. Haiitu panuyc BHemHeH oOkiaaku Rz Bo3aynIHOro chepruieckoro KOHISHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku R = 2 cm. OTBeT: 4,5 cMm.

17. Haiitu paauyc Ri1 BHyTpeHHell OOKIajku CQepudyeckoro KOHAEHCATOpa eMKOCThIO
C = 3,3 n¢, eciu paguyc BHemHel Rz = 3 oM, quanextpuk — napadu (¢ = 2)? OrBer: 1 cMm.

18. Onpenenuth 3IEKTPOEMKOCTh LMJIMHAPUYECKOTO BO3IYLIHOIO KOHJEHcAaTopa JJIMHOMN
| =10 cm, ¢ pamuycamu o6kimanok R1 =1 cm u R2 = 2 cm. OtBer: 8 n®.

19. Tpu onMHAKOBBIX KOHJEHCATOpa COEIMHEHBI IMocienoBareiabHo. EMKocTh Takoi OaTapeu
C =100 nd. Onpenenutb eMKOCTh OaTaped KOHJEHCATOPOB, MOCIE TOro, Kak OAMH M3 HHUX
3anonaHwIK napadunom (e = 2). OrBer: 120 n®.

20. ITnockuit Bo3ayIIHBIA KOHAEHcATop AnnekTpoeMkocThio C = 1,11 H® 3apspkeH 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
pasnBmwkennio ookimanok. Orser: 0,2 m/x.

21. Cwia Toka B MPOBOJHUKE M3MEHSCTCS CO BPEMEHEM TI0 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitn 3apsa (, mporekaroliuii dyepe3 IMONEpeyHOE cedeHHe MpOBOJHMKA 3a Bpems 7=1c.
OTtBer: 0,25 K.

22. AxkymynsTop ¢ BHyTpeHHHM conpotuBiieHreM 0,080M mpu Toke 4A oTHaeT BO BHEUTHIOKO
nenb 8BT. Kakyro MOIIHOCTE OTAACT OH BO BHEUTHIOO 11enb Iipu Toke 6A? OTBet: 11 BT.

23. K ucrounuky Toka ¢ 3IC B=1,5 B npucoeaquuunm karymky ¢ conporusieaneM R=0,1 Om.
AmMiiepMeTp mokasan cuity Toka, paBHyro 11=0,5 A. Korjga k MCTOYHHMKY TOKa NPHUCOEIUHHIN
IIOCJIE0BATENBHO €111€ OJMH UCTOYHUK TOoKa ¢ Takol ke D/[C, To cuna Toka | B TOM ke KaTylike



okaszanack paBHou 0,4 A. Onpenenutb BHyTPEHHEE COMPOTHUBJIEHUE MEPBOrO0 MCTOYHUKA TOKA.
OtBert: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHeIIHEH 1lenu akKyMyJIsSTOpa BbAeseTcss MouHocTh P1=18 Br,
npu cuie Toka l;=1A - coorBerctBeHHO P>,=10BT. Onpenenuts BHyTpPEHHEE COMPOTHUBIICHUE I
Oarapeu. OrBet: 20 Om.

25. [InoTHOCTH TOKa B MEIHOM NPOBOJHHKE paBHa 2 A/mMm“. Haiftu HampsykeHHOCTh
ANEKTPUYECKOTO IMOJIsI B MPOBOAHMKE. YJenbHOe corpoTuBieHue meau 17 HOm'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO UIMHHOMY TMpPOBOAHMKY TedeTr Tok 50 A. Omnpenenuts
MarHuTHYI0 WHIYKIUIO B TOYKE, YJaJE€HHON Ha paccTosHuEe 5 CM OT NpoBOJHHKA. OTBeT:
200 mxTa.

27. Yemy paBeH paJnyc TOHKOTO KOJIbIIa, 10 KOTOpoMy TedeT Tok 30 A, eciau HanpsiKeHHOCTb
MarHuTHOTO TI0JIS B IIEHTPE KoJbla paBHa 2 A/M? OTBeT: 7,5 M.

28. Kaxkoii TOk TeyeT o npsiMoMy OECKOHEUHO ATUHHOMY IPOBOJHUKY, €CIIM Ha paccTostHuH 10
cM OT Hero maruuTHas uHAyKus pasHa 20 MxTn? Orser: 10A.

29. Kakoii Tok uieT mo TOHKOMY KoJiblly pagauyca 10 cM, eciau MHIYKIUs MarHUTHOTO TOJIS B
nentpe kosbla pasua 100 mxTn? OTBer: 16 A.

30. /[Ba ANWHHBIX MapajyIeNIbHBIX MPOBOJIA HAXOIATCS Ha pAcCTOSHUU I=5cCM OAMH OT
npyroro. [To mpoBogam TeKyT B MPOTHUBOMOJIOKHBIX HANpaBlIeHUSIX ofuHakoBbie Toku | =10 A
Kaxapld. HaliTu HanpsokeHHOCT, H MarHMTHOTO MOl B TOYKE, HAXOJSIICHCS HA PacCTOSHUU
r1 =2 cm oT oHOrO U 2 = 3 ¢M oT Apyroro npoBojaa. Oreer: 132 A/m.
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31. OnpenenuTh UHIYKIIMIO MAarHUTHOTO TOJISI HA OCH JIJTMHHOTO COJIEHOM[IA, COEPIKAILIETO
n = 20 ButkoB/cM mipu cuite Toka | = 10 A. Otset: 0,025 Ta.

32 CKOJ’II)KO BHUTKOB Ha CI[I/IHI/IHy JJINHBI CO)Iep)KI/IT )IJ'IHHHI)Iﬁ COJICHOU I HpI/I CHUJIC TOKa
I =0,5 A, eciii HanpsHKEHHOCTH 11071 Ha ocH costeronaa H = 300 A/m. Orser: 600 m™,

33. Onpenenuth HANPSHKEHHOCTh MAarHUTHOTO TIONIE HA OCH JUIMHHOTO  COJICHOWJA,
coaepxariero N = 10 Butkos/cm nipu cuiie Toka | = 1 A. OrBer: 1000 A/m.

34. BpraucnanTe TUPKYISIIUI0 BEKTOpPa HAIpPSHKEHHOCTH BJOJb KOHTYPA, OXBATBHIBAIOILIEIO

toku [1=10A, 1>=15A, Texymue B OJHOM HampaBieHMHM, U TOK |3=20A, Tekymuii B
IIPOTUBOINOJIOKHOM HampasiieHuu. OTBer: 5 A.

35. IIpsmoit mpoBoa, Mo KoTopomy TeueT Tok 1=1 kA, pacronoxkeH B OJHOPOJHOM MarHUTHOM
noJie TePHeHIUKYIApHO JuHUsAM uHAyKnun. C kakoil cuioil F neiicTByer mosie Ha OTpe30OK
npoBoja anuHo# =1 M ecnin MarautHas uHAyKIMs B pasra 1 Tn? Orser: 1000 H.

36. IIpsimoit mpoBoa, mo koropomy Tteder Tok 1=100 A, pacmonoxeH B OJHOPOIHOM
MarHuTHOM ToJje noj yriaoM 60° kK TMHUAM MarHuTHoM uHaykiuu. C xakoil cusoi F neiictyer
1oJie Ha OTpe30K mpoBoja AmuHoi =10 Cm ecnu marHuTHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka rampBaHoMeTpa JUIMHON a=4 c¢M u mupuHoit b = 1,5¢cm, cogeprkamas N=200 BuTkoB
TOHKOHM MPOBOJIOKH, HAXOAUTCSA B MarHUTHOM mojie ¢ uaaykuueit B=0,1 Tn. [Inockocts paMku
rapajulesibHa JIMHUAM UHAYKUMU. HaliTh MeXaHndyecKuii MOMEHT M, NEHCTBYIOLIMNA HA PaMKYy,
KOrJa 1o BUTKy Te4eT Tok 1=1 MA. OTBet: 12 mxH/Mm.

38. HampspkenHocts H MarHuTHOrO mons B IIEHTpe KpyroBoil BuTka pasHa 200 A/M.
MarHuTHBI MOMEHT Py, BUTKA paBeH 1 AM2 Beruncnuts paguyc R sutka. OTBeT: 9,27 em.

39. Beramcauth paguyc R 1yru OKpy»KHOCTH, KOTOPYIO ONKCBHIBAET MPOTOH B MArHUTHOM TIOJIE C
unaykiuei B = 15 mTn, ecim ckopocth L ipoToHa paBHa 2 Mwm/c. OtBeTt: 1,38 m.

40. JIBykpaTHO HWOHU3MPOBAaHHBIH aroM renus (@-4acTUIla) MJBHUXKETCS B OAHOPOJTHOM
MarHuTHOM ToJie HanpspkeHHOCThI0 H = 100 kA/M mo okpyxHOocTH paguycoM R = 10 cm. Haiitu
ckopocTh U a-vactuibl. OTBeT: 0,61 Mwm/c.



41. Ha »nexTpoH, NBWXYUIMHCS B OJHOPOJHOM MarHUTHOM mojie mHAykiued B =2 Tn co
ckopocThio v =107 m/c peiictByer cuna F=1,6 nH. Haiitu yrom Mexay HampaBleHUSMH
CKOPOCTH M MarHUTHOM uHAyKuuu. OrBer: 30°.

42. llenb COCTOWT W3 MOCIEAOBATEIHHO COCIMHEHHBIX compoTuBieHus R =1 Owm, karymku
uHaykTuBHOCTU L = 1 I'H, ncrounuka toka u kimoua. Koy 3amkuyT. Yepes kakoe Bpemsi 1mociie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymeHbmures B 2 pa3a? Orser: 0,693 c.

43. llemb COCTOMT W3 TMOCJIEIOBATCIIbHO COCAMHEHHBIX  COMPOTHUBICHUS, KATYIIKH
WHAYKTUBHOCTH, UICTOYHUKA TOKa M Kitoua. Kitou 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KJII0Ya Ccuja TOKa B LIENMM yMeHbluiack 3 pa3a. Onpeaenutb conportuBieHue R, eciu
uHayKTUBHOCTD L = 4,1 T'H. OTBeT: 9 OM.

44, BpIYUCINTH SHEPrHUI0 MArHUTHOTO IMOJs cojeHowaa, coxepxkamero N = 1000 BuTkoB

npoBoja, npu cuiae Toka | =1 A, ecaM MarHUTHBIA MOTOK Yepe3 €ro IMOMNEepEeYHOe CEUCHHUE
® =0,1 mB6. OTBet: 0,05 JI:k.
45, HaiiTu WMHAYKTUBHOCTH MPOBOISIIETO KOHTYpA, €CIM MAarHUTHBIA TMOTOK 4Yepe3 Hero

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

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

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl
KOMIIETEHIIMH Conep:kanue KoMINeTeHIUM
OIIK-1 Crioco6eH BBISIBISATH €CTECTBEHHOHAYYHYIO CYITHOCTh MPOOJIeM U

IIPUMEHATHh METO/Ibl MATEMATHYECKOT0 aHAJIN3a U MOJICIIMPOBAHUS B
VHKEHEPHOM JIeATEIIbHOCTH, CBA3aHHOU C MPOEKTUPOBAHUEM,
KOHCTPYMPOBAHHUEM M COITPOBOKICHUEM ITPOU3BOJCTBA ONTUYECKUX U
OIITHUKO-JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB, IKCIUTyaTalluel u
opranusanyei pyHKIHOHUPOBAHUS SJIEKTPOHHBIX U ONTUKO-3JIEKTPOHHBIX
CUCTEM CIELUATIBbHOTO HAa3HAYEHUS

OIIK-1.1 BeIsiBNIsieT €CTECTBEHHOHAYUHYIO CYIIHOCTh IPOOJeM, BO3HUKAIOIINUX B MHXEHEPHOMH
JESITEIbHOCTH, CBA3aHHOM C TPOEKTUPOBAHUEM, KOHCTPYHPOBAHMEM U COIPOBOXKJIECHUEM
MPOM3BOJICTBA ONTHYECKUX U ONTUKO-3JIEKTPOHHBIX TPHUOOPOB M KOMIUIEKCOB, SKCILTyaTalluen u
opranuzanyel  (QyHKIMOHUPOBAHUS  BJEKTPOHHBIX M ONTHKO-3JEKTPOHHBIX  CHCTEM
CIEIMAIBHOTO Ha3HAYEHUS

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 IMCHUILIHHE

1. Pacnpoctpanenue BonH B ympyroil cpene. IlpomonbHble W MOnepeyHbIE BOJHBI.
VYpaBHeHue IUIOCKOM U chepuueckoil rapmMoHumdeckux BoyiH. Pas3oBas ckopocTb. BomHoBoe
ypaBHeHUe. DHeprus BosHbI. [IpuHimn cynepnosunun BosH. CTOSYUE BOJIHBI.

2. BonHoBoe ypaBHeHHME Ui AIEKTPOMArHUTHOW BOJMHBL. OCHOBHBIE CBOWCTBa
AJIEKTPOMAarHUTHBIX ~ BOJH. OHEPrUs DJIEKTPOMAarHUTHBIX BOJH. Bekrop IloiHTHHTA.
VHTEHCUBHOCTH BOJIH.

3. Bpemennas u TpocTpaHCTBEHHass KOTe€peHTHOCTH. CTemeHb KOTepPEeHTHOCTH.
Wntepdepennus neyx BonH. UnTepdepenus ceera. [llupuna naTepdepeHIIMOHHOM MOJIOCH.

4. CnocoObl HaOmofeHUsT WHTEpPEpeHIMu cBeTa. J[ByxiydeBas uWHTEpQEpECHITHSI.
Wutepdepeniysi B TOHKHX IUIeHKaX. I[lolockl paBHOTO HAakJIOHA M paBHOW TOJIIMHBIL.
HNuTtepdepomerpsl.

5.  Judpakuus csera. [Ipunmun [toiirenca-®Openerns.




6. Meron 30 @penens. Judpakuus DpeHens Ha KPYIIOM OTBEPCTHUH. 3OHHAS
IIJIACTUHKA.

7. Mudpakaus @payHrodepa Ha menu 1 MHOTUX meisaX. J(udpakiuonnas pemeTka.

8. udpakums Ha npocTpaHcTBeHHOW pemetke. Dopmyna Bynsda-bparros.
Pazpemaromas cnocoOHOCTb ONTHYECKUX PUOOPOB.

9. EcrecTBeHHBII M TOJSAPU30BaHHBIA CBET. 3akoH Mamoca. CTeneHb MONIpU3aluu
CBETa.

10. Tonspuzauus npu OTpaXEHUH U peromiieHHH. 3akoH bproctepa.

11. PacnpocrpaHeHue cBeTa B MONIOMIAIOIIMX cpeaax. 3akoH byrepa. Jlucnepcus cera.
HopmainibHas 1 anoMasnbpHas JUCHIEPCHS.

12. TemnoBoe H3IyYEeHME U €ro XapaKTEPUCTUKHU. 3aKOHbI TEIUIOBOIO H3JIy4EHHUS.
I'mnoresa [1nanka. @OTOHBI.

13. KopmyckynsspHO-BOJHOBOW Jyaln3M CcBeTa W Marepuu. lumore3a ne bpoiis.
Hexkotopsie cBolicTBa BoaH ae bpons.

14. DxcnepuMeHTaJIbHOE IOATBEP)KJICHHE KBAHTOBBIX CBOMCTB CBeTa: BHEIIHUM
dororpdext: a3pdpext Komnrona.

15. BonHoBble cBoiicTBa MHKpouyacTUl. Jludpakuus >IEKTPOHOB. [TpuHuMn
HeonpeaeneHHocTu [eiisenoOepra.

16. BonnoBas ¢yHkuus u ee pusnueckuii cmbicin. HopMupoBka, cTaHiapTHbIE YCIOBHSL.
Cyrniepno3uiys COCTOSIHUI B KBAHTOBOW MEXaHHKE.

17. KsanToBble ypaBHeHMs IBMKeHHs (oOmee ypaBHeHue Lllpenunrepa, ypaBHeHUE
[penuHrepa aas CTallMOHAPHBIX COCTOSTHUI).

18. Yactuua B OJHOMEpPHOW MPSMOYTOJIBHOM MOTEHUUAIBHOW siME C OECKOHEYHO
BBICOKMMH CTeHKamH. [IpoxokjaeHue 4YacTuilbl CKBO3b MOTECHIMANBHBIN Oapbep. JIMHEMHBIN
rapMOHMYECKHUI OCLUIIIATOP.

19. DHepreTmueckue 30HBI B KpHCTaUIaX B NMPUOJIMKEHUW CHIBHOW CBSI3U. MeTauibl,
MOJIyTIPOBOIHUKH U AUDJIEKTPUKH 110 30HHOW TEOPHUH.

20. CoOcTBeHHas ¥ MPUMECHAs TIPOBOJMMOCTb IOy IPOBOJHUKOB. DOTOIMPOBOAUMOCTH
MIOJIyTIPOBOTHUKOB.

21. KoHTakKT ABYyX METaJUIOB IO 30HHOW TEOpUHU. TePMODIEKTPUYECKHE SBICHUS M HUX
IIPUMEHEHHE.

22. BreImpsmIiieHHne IEpEMEHHOTO TOKA Ha KOHTAKTe METAJI-TI0TyTIPOBOTHUK.

23. KoHTaKT 3JI€KTPOHHOTO U JILIPOYHOTO MOTYITPOBOJHUKOB. TpaH3UCTOPHI.

24. Atom Pesepdopma-bopa. DHeprernueckne ypoBHH. ATOM BOIOpPOAA B KBAaHTOBOM
MEXaHUKE.

25. KBanToBBIe umcla 37ekTpoHa B arome. CrnuH 3nekTpoHa. CIUH MUKPOYACTHIL.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue 3JIEKTPOHOB 10 DHEPrETHYECKUM
ypoBHsM B aromax. [lepuonnueckas cucrtema 3J€MEHTOB.

26. TlonsaTne O KBaHTOBBIX cTaTHCcTUKax boze-Oitnmreiina u  ®depmu-/lupaka.
BBIpOKIEHHBIN 3JEKTPOHHBIN I'a3 B MEeTaJlIaxX.

27. Pa3mep, coctaB u 3apsa atroMHoro sjpa. Jledekr maccel u sHeprus cBs3u sapa. CiuH
sIpa U €r0 MarHUTHBIA MOMEHT. SInepHbie cuiibl. Mogenu siapa.

28. 3akoHOMEpHOCTH a- U B-pacnaoB. HeHTpuHO. y-u3nydeHue 1 ero cBoicTaa.

29. SmepHple  peakmMd. DHEpPreTHUYecKas cXemMa sAepHBIX  peakmwid. [lyTtm
MCIIOJIb30BaHMS SIIEPHON DPHEPIHH.

30. OOmme cBoiicTBa AmMeMeHTapHBIX YacTHll. Kiaccupukanus >IeMEeHTapHBIX YacTHI.
Yactuupl u  aHTHyacTuibl. CHIIBHOE, 3JEKTPOMAarHuTHOE, ci1aboe W TpaBUTALMOHHOE
B3aUMOJICHCTBHS.

Tunosble 3a1a4M MO0 TUCHUILIHHE



1. Ha nytu cBeroBoil BOJHBI, UAYIIEH B BO3AyXe, MOCTABWIN CTEKISHHYIO IJIACTHHKY
(mokazarenb mpejomiieHUs cTekiaa paBeH 1,5) tommmHoi 1 mm. Ha cKoJbKO M3MEHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJHA NAJaeT Ha IUIACTUHKY HOpMaibHO. OTBeT: 0,5 MM.

2. Haiitu Bce mnmmubl BonmH Buammoro cera (ot 0,76 mo 0,38 mMxMm), KOTOpble OymyT
MaKCHUMAaJIbHO YCHJICHBI NPH ONTHYECKON Pa3sHOCTH X0/Aa MHTEp(epHpyOmuMX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.

3. Paccrosinue d mexay aByms miensimu B onbite FOHra paBHo 1mmM, paccrosinue | ot menei
10 3kpana 3 M. OnpenenuTs IIHHY BOJTHBI A, UCITYCKa€MON MCTOYHUKOM MOHOXPOMATHYECKOTO
CBeTa, eciiu muprHa b uHTepepeHIIMOHHBIX T0JI0C Ha 3KpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibnyro mienky (N = 1,3), HaxoAsuIyrocss B BO3JyX€, MaJaeT HOPMAJIbHO IMYy4OK
aydeii Oeoro ceeta. [Ipu kakoi HauMEHbIICH ToNIHHE d TUIEHKH OTPaKEHHBINA CBET C UTHHOM
BoitHBI A = 0,55 MKM OKakeTcs MaKCMMajabHO YCHJICHHBIM B pe3yibTaTe HHTephepeHuun?
OtBert: 0,1 MKkM.

5. Paccrosnue Arz,1 Mex1y BTOPBIM U NIEPBBIM TEMHBIM KOJibllaMu HbIOTOHA B OTpaskeHHOM
ceere paBHO | mMM. OmpenenuTh paccTossHUE Arip9 MEXAY JECATHIM M JEBATHIM KOJIBIIAMHU.
Otser: 0,39 MmM.

6. Ha mens mupunoit ¢=0,05 MM majgaeT HOpMaJIbHO MOHOXpoMartuueckuii ceer (A=0,6
MKM). Onpenenuts (B rpaaycax) yroi ¢ Mexay MepBOoHAYalbHBIM HAMPABICHUEM Iy4Ka CBETa U
HaIpPaBJIEHUEM Ha YETBEPTYIO TEMHYIO TUGPaKIMOHHYIO0 TIojocy. OTBer: 2,75°.

7. CKOJIPKO IITPUXOB HA KAXJbI MUJUIUMETP COAEPKUT IU(paKIMOHHASA PELIETKA, €CIU
npu HaOIOJEHHMH B MOHOXpoMarudeckoM cBere (A=0,0MKM) MakCUMyM IATOTO TOpSIKa
oTkJioHeH Ha yron =18°? Orer: 100.

8. Judpaxknuonnas pemerka cogepxkuT N =200 mrpuxoB Ha Imm. Ha pemerky nanaer
HOpMaJIbHO MOHOXpoMaTHieckuit cseT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIbIIEro NopsaKa
naet ota pemerka? Oret: 8.

9. CKOJIbKO IITPUXOB HA KAl MUJTUMETP COAEPKUT AU(paKIMOHHASA PELIETKa, €CIU
npu HaOMIOJeHUH B MOHOXpoMatudeckoMm cBere (A = 0,6 MKM) MakCHMyM TPEThEro MOpPSIKa
OTKJIOHEH Ha yron ¢ = 21°? OrBet: 200.

10.  TIy4ok eCTeCTBEHHOIO CBETa, MIYIIH B BOJE, OTPAXKAETCS OT rpaHu anMasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie mazeHus o (B rpajaycax) OTPaKCHHBIA CBET
OJHOCTEIO ToJIsApu3oBan? Oteert: 61,20,

11. VYron bprocrepa ogp, Npy NaeHUU CBETA U3 BO3/lyXa HA KPUCTAJJI KAMEHHOM COJM paBEH
57°. Onpenenutsb CKOPOCTh CBETA B 3TOM Kpuctamie. Orser: 194 Mm/c.
12. [IpenenbHbIi Yrojg o TOJHOIO OTPAXXEHUs My4yKa CBETAa HAa TPAHMIE KUAKOCTH C

BO3yXOoM paBeH 43°. Ompenenuth yron bprocrepa agp (B Tpamycax) Ans maaeHus yda H3
BO3/lyXa Ha MOBEPXHOCTh ITOU ®KUAKOCTU. OTBer: =55°45",

13.  VYrom Mmexnay TiIaBHBIMH IUIOCKOCTSIMM TOJIIpU3aTOpa M aHalu3aTopa coctasiser 30°.
OnpenenuTh W3MEHEHHE MHTEHCHUBHOCTH MPOIIEIIIET0 4Yepe3 HUX CBETa, €CIH Yrojl MEXIY
IJIABHBIMU TIOCKOCTSIMM MOJISIpU3aTOpa U aHau3aTopa u3MeHuics 1o 45°. Orser: 1,5.

14. Crenenp nonspuzanuu P gactuuHo-nonspusoBanHoro ceera pasHa 0,5. B ckonbko pa3s
OTJIMYAeTCs MaKCHUMallbHasi WHTEHCHUBHOCTH CBETa IIPOMYCKAaeMOro Yepe3 aHaiu3aTop, OT
MUHUMabHOU? OTBeT: 3.

15. OnpenenuTs TeMIIEpaTypy, IpU KOTOPOM SHEpreTHdeckas CBETUMOCTb R» abCOMOTHO YepHOro
Tena pasra 10 kBT/a2. Otser: 648 K.

16. IloTok 5Heprumn, W3My4aeMblli W3 CMOTPOBOIO OKOIIKA IUIABWIBHOM Imeud, paBeH 34 Brt.
OnpeieiTh TEMITEpaTyPy MeUH, eciTH TIIONIAIb OKOIIKa cocTapmser 6 cv?. Otser: 1000 K.

17. Bo ckomnbko pa3 Hao YBEIMYUTH TEPMOAMHAMIYECKYIO TEMIIepaTypy aOCOIFOTHO YEPHOTO Tena,
4TOOBI €ro SHEepreTUIecKas CBeTUMOCTh B3pocia B 16 pa3. OtTBet: 2.



18. Ha xakyro mmHy BOJHBI TPHXOIUTCS MAKCUMyM CHEKTPaJbHOM TUIOTHOCTH SHEPreTHUYECKOM
CBETHMOCTH aBCOMIOTHO YepHOTO Tena rpu Temieparype 0°C. Orser: 10,6 MKM.

19. Onpenenuth ATUHY BOJHBI cBeTa, oOmydaromero (oTtokaron ¢ paboTod BBIXOAA
A =2,15B, ecnmu MakcuManbHas KHHETUYECKasi dHEPTUsl (POTOIINEKTPOHOB Tmax = 1 3B. OTBeT:
400 um.

20. Ha moBepxHocth (poTokarona mamaet mMoHoxpomarmueckuid cBer (A = 310 um). UtoOsl
MPEKPATUTh OMHUCCHIO DJIGKTPOHOB, HYXKHO TIPUJIOKUTH  3aJEP)KUBAIONIYI0  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboty Bbixoaa B 3B. OtBet: 2,3 3B.

21. Yacrrna HaxoauTcad B MOTEHUUAIBHOM sluKe. HallTu OTHOLIEHHE PAa3HOCTH COCEIHUX
SHEepreTudeckux ypoBHeil AEn+1n K s3Hepruu En yactuisl B ciayyae N = 5. Oreert: 0,44.

22. Yactrna HaxoauTCad B MOTEHUMAIBHOM sluKe. HallTu OTHOLIEHHE PAa3HOCTH COCEIHUX
DHEPreTHUECKUX YpoBHEU AEn+1n K dHEprun En yacTuIlsl B cirydae n — oo. Oret: 0.

23. Onpenenuth XOJJIOBCKYIO Pa3HOCTh TOTEHIUAIOB MEXKAYy TpaHSIMU KpPEMHHUEBOTO
obpasiia mmpuHOW | =2 cM, MOMEIIEHHOr0 B OJHOPOJHOE MArHUTHOE TMOJe C WHIYKIHEH
B = 0,3 Tn, mpu mpoIycKaHWH TOKa MIOTHOCTHIO | = 2 A/M2. TToctosrHas Xomma Ry = 0,1 M¥/Ko.
OtBet: 1,2 MB.

24. Onpenenuth NOCTOSHHYI0 XOJUla METALTMYECKOro 00pasiia, €ciu KOHIEHTpaIus
Hocurenei 3apana N =4,1-10%° M3, Oreer: 0,015 M3/Kun.

25.  Kakas 4acte (B %) HAuanbHOTO KOJNHMYECTBA aTOMOB PaJMOAKTHBHOTO aKTHHHUA *2°Ac
ocranercs uepes 5 cyt? Ilepuoa nomypacnana 10 cyrok. OrBer: 71 %.

26.  Tlocrosmamas pacmaga A py6umus %°Rb pasma 7,7-10% ¢!, Ompenenurs ero mepuon
noaypacmazaa Ti2 B MuHyTax. OTBer: 15 MuH.

27.  3a omuH rojJ HavaJbHOE KOJIMYECTBO PAJMOAKTHBHOTO H30TONA YMEHBIIWJIOCH B TPHU
pasa. Bo ckoibko pa3 oHO yMeHbIIHTCS 3a ABa roga? OTBer: 9.

28. 3a Bpems t = 8 cyrt pacnanocsk k = 0,75 HavanbHOTrO KOJUYECTBA fAJIEP PAAHMOAKTHBHOTO

uzoromna. Onpenenuts nepuo nomypacmnana 112. OTBer: 4 qHs.

61 ; 9 4
29. SnepHasi peakiuss UMEET BUJ Li+?— "Be+ "He Onpenenutb MaccoBOE€ YHCIIO
Hegocraromero diemenra. Oreer: 7.

12 2 11
30.  Snepuas peakums ummeer Buy C+ H—>?+ "B Onpemennrs wmaccoBoe wmcio
HezocTaromero sinemenTa. OTper: 3.

OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH SIEKTPOHHOWM NOAMUCHIO

3aBeaytowmin kadeapoit On3d
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