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1 OBIIME MMOJIOXKEHUSA

OneHouHble MaTepuaibl — O3TO COBOKYNHOCTh Y4eOHO-METOAMYECKHX MaTepualioB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OLICHKM KayecTBa OCBOEHHS OOy4YalOIMMUCA AAHHOM JAUCHUUIUIMHBI KaK YacTH OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBl.

Ilenb — OLEHUTH COOTBETCTBHE 3HAHWW, YMEHMA U YPOBHS TNPHOOPETEHHBIX
KOMIIETEHIIMI 00yyaronmxcs efisiM U TpeOOoBaHUSIM OCHOBHOM 00pa30BaTeIbHOM MporpaMMsbl B
X0/JI€ IPOBEACHUS IPOMEXKYTOUHOM aTTeCTalUH.

OcHoBHas 3afaya — 0OECHEYUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMH,
3aKpeIJIEHHBIX 32 AUCLHUIUIMHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTanus MPOBOAMUTCS B (hopMe IK3aMeHa B IIEPBOM U BTOPOM CEMECTPAxX U 3aueTa B TPEThEM
ceMecTpe.

@dopma IMpoBeIEHUS H5K3aMEHAa — YCTHBIM OTBET II0 TEOPETHUECKUM BOIIPOCAM,
c(hOpMYyJIUPOBAHHBIM C YYE€TOM COJEp>KaHUSl y4eOHOM NUCUUIUIMHBI U PElIeHUuE MPAKTHUYECKUX
3anay. @opma mpoBeNEHUS 3aueTa — IHUCBMEHHBIM ONpPOC MO TEOPETUYECKUM BOIIpOCaM U
pelleHre MpakTUYeCKUX 3a/1ay.

2 OIIUCAHUE IMOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTh KaXKJOW KOMIOTEHLUUH (WIM €€ 4acTH) B paMKax OCBOCHHUS JaHHOM
JVICIIATUTMHBI OIICHUBAETCS B TIPOIIECCE MMPOBEICHHS SK3aMeHa B (popme OaabHON OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPYKUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IIPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE ITPOrPAMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIA C JOIOJHUTEIbHON
JIUTEPATypoOil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTaBJISIETCS
CTyJ€HTaM, YCBOMBLIMM B3aUMOCBSA3b OCHOBHBIX IOHATHH IHUCLMUIUIMHBI B MX 3HAUYECHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIINM TBOPUYECKHE CIOCOOHOCTH B MOHUMAHUH, U3JI0KEHUHU
U MCII0JIb30BaHUU y4eOHO-IIPOrpaMMHOT0 MaTepuana;

«Xopowmo» 3acioy’KuBaeT CTYACHT, OOHApyXHMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrpaMMHOI0 MaTepuaa, YCIEIHO BBITOIHAIOMUN IPEeyCMOTPEHHBIE B IPOTpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JUTEPATYPY, PEKOMEHJIOBAaHHYIO B mporpamme. Kak mpaBumio, oneHka
«XOpOILO» BBICTABIAETCSA CTYACHTAM, MOKA3aBIIMM CHUCTEMATUYECKUN XapakTep 3HAHUN I10
JUCIUIUINHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHHI0 W OOHOBJIEHHIO B XOJI€
JanpHeimei yue6Hoi paboTsl M MpohecCUOHATBHOM 1eATeIbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKMBIIUI 3HAHHUA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepHaja B 00beMe, HEeoOXOOUMOM i JajbHeWnied yueObl |
npejcTosiiell paboThl MO CHEUMATBHOCTH, CIPABJISIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX IMPOrpPaMMOW, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JIOIIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE U IIPU BBINOJHEHHUM JK3aMEHAlMOHHBIX
3aJjaHui, HO 00JIaAal0IIUM HEOOXOIMMBIMH 3HAHUSIMU U1 UX yCTPaHEHHs O] PYKOBOACTBOM
[IPENoiaBaTels;

«HeyoB/1eTBOPUTEJBHO» BBICTABISAETCS CTYJEHTY, OOHapyKUBIIEMY MpoOenIsl B
3HAHUSAX OCHOBHOI'O Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JIOMYyCTHBIIEMY IPUHIUIHAAIbHbIE
OIIMOKM B BBIMOJIHEHUU MPEIyCMOTPEHHBIX IporpaMMmoi 3anaHuil. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIBHOY» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTh O0yUeHHE WU
NPUCTYNUTh K MPO(ECCHOHATBLHONW AESITEIbHOCTU MO0 OKOHYAHHWU By3a 0€3 JIOMOJHUTEIbHBIX
3aHATUH 110 COOTBETCTBYIOLIEH JUCLUIIIIMHE.

ChopmupoBaHHOCTh Ka)KJ0M KOMNTEHUUHU (WJIM €€ YacTH) B paMKaX OCBOEHHMS JTaHHOU
JUCLUIUIMHBI OLIEHUBAETCSA B Tpollecce MPOBEIACHUS 3adeTa B (opMe OLEHKU «3auyTeHO» WU
«HesaureHOo».



OneHka  «3a4TEHO» BBHICTABJISIETCS  CTYAEHTY,  KOTOPbIi  MPOYHO  YCBOWII
MpPEeAYyCMOTPEHHBIM MPOTrpaMMHBIM MaTepuan; MpPaBUIbHO, apIYMEHTUPOBAHO OTBETUJI Ha BCE
BONPOCHI, C TMPUBEICHUEM IMPUMEPOB; IOKa3al TIyOOKHWE CHCTEeMaTU3MpPOBaHHBIC 3HAHUS,
BJIaJICET NIPUEMAMM PACCYKJIEHUS U COINOCTABIIAET MAaTepHall U3 Pa3HbIX HUCTOUYHUKOB: TEOPHIO
CBSI3BIBAET C MPAKTUKOM, IPYTUMHU TEMaMU JAHHOTO Kypca, IPYruX U3ydaeMbIX MpEeAMETOB; 0e3
OIIMOOK BBIITOJHIII IPAKTHUECKOE 3aJaHHE.

OuneHka «He 3a4TEHO» BBICTABIISIETCS CTYJEHTY, KOTOpbI He cropaBuwics ¢ 50%
BOMIPOCOB M 3aJaHMii, B OTBETaX HA JPYrHe BOIMPOCHI JOMYCTHJ CylIecTBeHHbIE ommOKku. He
MO>KET OTBETUTh Ha JOMOJHUTENIbHbBIE BOIIPOCHL, MPEUI0KEHHbIE MpenogaBaTeneM. LlenmoctHoro
IIPEJICTaBICHUSI O B3aUMOCBS3SIX, KOMIIOHEHTAaX, dTalax Pa3BUTHUS KYJIbTYpbl Y CTYJEHTa HET.
OueHuBaeTcs KaueCcTBO YCTHOW M MHUCbMEHHOM peuu, KaK U MPH BBICTABICHUU TOJOKUTEIbHON
OLICHKH.

OneHka «Hey/A0BJIETBOPUTEIBLHO» WIN «HE 3aYTeHO0» BBICTABJISICTCS TaKXKe B Ciydae,
€CIIM CTYJIEHT HE BBINOJIHWI W/WIM HE 3alIUTUI Ja0opaTopHble pabOThI, MPETyCMOTPEHHBIE
rpagukoM B JTaHHOM CEMECTpe, U He BjaJieeT MPUOOpETaeMbIMU B MPOLECCE MPAKTHUYECKHX
3aHATUI HaBbIKaMU peLICHUS PU3NYECKUX 3a/1ad 110 TEMAM TEKYIIEro CEMeCTpa.

3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCHUIIJIMHE

Ne Kontponupyemsie paszienbl Koz xoHTpOnupyemoit Bun, meton, popma
n/m (TeMbI) JUCIUIINHBI KOMITETEHIIH (1K €€ OLICHOYHOTI'O
4acTH) MEpPONPUSITHSI
1 2 3 4
1 Pu3nYecKUe OCHOBBI KJIACCUYECKON MEXAHUKHU
1.1 | Beexenue OIIK-3 SK3aMCH
OIIK-4
1.2 | KuHemaTuka nocTynaTeabHOro OIIK-3 OK3aMeH
Y BPAIIATEJIbHOTO JBHKCHUS OIIK-4
1.3 | JluHamuKa MoCTynaTeabHOro u OIIK-3 OK3aMeH
BpAILIATEJIBHOTO JBUKECHUS OIIK-4
1.4 | 3aKOHBI COXpaHEHHUS OIIK-3 OK3aMeH
OIIK-4
1.5 | OcHOBBI crienuanbHON TEOPUU OIIK-3 DK3aMeH
OTHOCHUTEIBHOCTH OIIK-4
1.6 | Mexanuueckue KoJIeOaHHs OIIK-3 DK3aMeH
OIIK-4
2 OcHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOJIUHAMUKH
2.1 | OcHOBBI MOJIEKYJIAPHON (PU3UKU OIIK-3 OK3aMeH
OIIK-4
2.2 | OCHOBBI TEPMOAMHAMHUKHI OIIK-3 OK3aMeH
OIIK-4
3 DNEeKTpUYECTBO
3.1 | DnekrpocraTuka OIIK-3 DK3aMeH
OIIK-4
3.2 | I[IpoBOJHUKH U JUAIEKTPUKHU B OIIK-3 OK3aMeH
AJIEKTPUYECKOM TOJIE OIIK-4
3.3 | ITocTOSHHBIN AJIEKTPUUYECKHI OIIK-3 OK3aMeH
TOK OIIK-4
4 DJeKTpOMarHeTu3M
4.1 | MarnuTHOe 10JIE B BaKyyMe OIIK-3 DK3amMeH
OIIK-4




4.2 | MarauTHOE TIOJIE B BEIIIECTBE OIIK-3 DK3aMeH
OIIK-4
4.3 | DrnekTpoMarHuTHAs HHIYKIUs OIIK-3 DK3aMeH
OIIK-4
4.4 | DAeKTpOMarHUTHBIE KOJICOaHUs OIIK-3 OK3aMeH
OIIK-4
5 Bosnbl 1 ontuka
5.1 | Boxnsl OIIK-3 3auer
OIIK-4
5.2 | Ontuka OIIK-3 3auer
OIIK-4
6 KBanToBas ¢uzuka
6.1 | KBanToBas ontuka OIIK-3 3auer
OIIK-4
6.2 | KBanToBas MexaHuka OIIK-3 3auer
OIIK-4
7 ATOMHas U sijiepHast GU3HMKa
7.1 | ®usuka aroma OIlK-3 3auer
OIIK-4
7.2 | DneMeHTH! (U3NKH TBEPIOTO OIIK-3 3auer
Tena OIIK-4
7.3 | Snepnas ¢pusuka OIlK-3 3auer
OIIK-4

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA 1 UHBIE MATEPHUAJIbBI

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

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIICTCHIIUH Coaepxanue KOMIeTeH M
OIIK-3 CnocobeH Ha OCHOBaHUU COBOKYITHOCTH MaTEMaTHYECKUX METOJIOB

paspabarbiBaTh, 000CHOBBIBATH U PEATH30BBIBATH MPOLIEAYPHI PEIICHUS
3a/1a4 Tpo(PEeCCHOHAILHON JEATEHbHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 IMCHHUILIHHE

1. MarepuanbHas Ttouka. Cucrema orcuera. Ilyte. Ilepememenne. CxopocTh u
YCKOPEHHE MaTepUAIBHON TOYKH, UX IIPOCKIUU HA KOOPIAUHATHBIE OCH.

2. Bpamenmne MarepranbHOW TOYKH BOKPYT HETOABIKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBs3p MEXIy YDIOBBIMM M JMHEMHBIMHM  KHHEMAaTU4ECKUMU
XapaKTEPUCTUKAMU.

3. I'panunsl NpUMEHUMOCTH HBIOTOHOBCKOM MexaHuMkH. llepBbiii 3akoH HeioToHA.
Cwia, macca u uMmiynsc. BTopoil 3akoH HbrOTOHa Kak ypaBHEHHE NBWKEHHs. TpeTHUl 3aKOH
HerotoHa.

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

5. KoncepBaruBHble u pAuccunatuBHble cuibl. l[loTeHnuanbHas sHeprus. Bumbl
NOTeHIMAIbHOU dHepruu. [lonHas MmexaHudeckast SHEprusl.

6. BHyTpeHHHWe W BHEIIHWE CHIIBL. 3aMKHYTas CHCTEMa. 3aKOH COXpPAaHEHHs ITOJHOM
MeXaHN4eCKOM 3Heprun. CBsI3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM ITPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHUS UMITyJbCa.

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



9. OcHOBHOI1 3aKOH AMHAMUKH BpalaTeIbHOTO ABHKEHUS.

10. MomeHT uHepLuH, ero cBoiicTBa. Teopema IllTeltHepa.

11. IMpuamun otHocutenbHOocTH [ammnes. IlpeoOpazoBanue Iammnes. Kmaccuueckas
TeopeMa CI0KEHUs ckopocTel. MTHBapHaHTHOCTh 3ak0HOB HpIOTOHA B MHEPLMATIBHBIX CUCTEMAX
oTcyera.

12. Tlocrynarsl OuinmreiiHa. [IpeoOpasoBanust Jlopenna. OTHOCHTENBHOCTD TMOHSITHS
OJTHOBPEMEHHOCTU. OTHOCUTENBHOCTh JUJIMH W IPOMEKYTKOB BpemMeHU. MHTepBan Mexuay
COOBITUSIMH.

13. PensTuBUCTCKUN 3aKOH MpeoOpa3oBaHUSI CKOPOCTHU. PeNsSTUBUCTCKUN HMITYJIbC.
PenstuBucTckoe ypaBHEHUE AMHAMUKU. PEISTUBUCTCKUE BBIPAXKEHUS JII KUHETUYECKOW U
MIOJIHOM AHEprur. B3auMocCBs3b MacChl U SHEPTUH.

14. TlonsitTue O HeWHEpUUATbHBIX cucTemax otrcyeta. Cunsl uHepuuu. [IpuHUUI
SKBUBAJIEHTHOCTH DUHILTEHHA.

15. quddepennmnansHoe ypaBHEHHE CBOOOTHBIX TapMOHHUYECKHX KOJeOaHUW U ero
peLieHue.

16. VYpaBHeHme 3aTyxaroumx KoieOaHuii u ero peuieHue. [lapaMeTpbl 3aTyxaromux
KOJIeOaHUH.

17. VYpaBHeHUE BBIHYKICHHBIX KOJI€OAHUI U €ro pelieHue. SIBieHue pe3oHaHca.

18. Craructuueckuit u TEPMOJUHAMUYECKU I METO/IbI UCCJIEI0BAaHUS.
TepmonuHamMuyeckie mapameTpbl. PaBHOBECHBIE COCTOSIHUSI U MPOLIECCH], X M300paXeHHE Ha
TEPMOJMHAMUYECKUX JIUarpaMmax COCTOSIHUSI.

19. Wpeanbublii ra3. [laBneHwe wuaeanbHOTO Ta3a. BBIBOI OCHOBHOTO ypaBHEHHS
MonekynsipHo-KuHeTnueckoit reopun (MKT) uneanpHoro rasa.

20. Cpennsis KUHETHYECKass OHHEPIrUs MOJEKYJI HICIbHOTO Ta3za. MOIeKyIsIpHO-
KMHETUYECKOE TOJKOBaHHE aOCONIOTHON Temmeparypbl. Yucio cremeHeld cBOOOABI MOJEKYJIbI.
3aKOH PaBHOMEPHOT'O PaCIpeIeICHUsI JHEPTUH 110 CTETICHSIM CBOOOIBI MOJICKYII.

21. OcHOBHOE YypaBHEHHE COCTOSHUSI HaeadbHOro rasza (ypaBHenue Kuameiipona-
Menneneesa). M3omporiecchl.

22. 3akoH MakcBenya Ui pacipeeieHuss MOJIeKya UACalbHOTO ra3a Mo CKOPOCTIM U
SHEprusiM. XapakTepHbIE CKOPOCTH JIBHKEHUSI MOJIEKYJ UI€aIbHOIO Ta3a.

23. Tlpunnun neranbHOTO paBHOBecus. bapomerpuueckas dopmyna. 3akoH bonbiiMana
JUISl pacrpeieseHusl YacTULl BO BHEILIHEM MOTEHI[MAIILHOM I10JIE.

24. Pabota mpu u3MEHEHHMH O0beMa, KOIUYECTBO TEIUIOTHI, BHYTPEHHSSI JIHEPIHs
ujeanpbHoro rasa. Ilepsoe Hauano TepMOOMHAMHKH, €T0 IPUMEHEHHE K M3ompoleccaM. Bropoe
Hayajio TePMOJNHAMHUKHU.

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIUH Conep:xkaHue KOMIeTeHIUI
OIIK-4 Crnioco6eH aHaIM3upoOBaTh PU3NUECKYIO CYITHOCTD SIBJICHUH U MPOIECCOB,

JIeKAIIUX B OCHOBE (DYHKIIMOHUPOBAHUS MUKPOIJIEKTPOHHON TEXHHUKH,
MIPUMEHSTh OCHOBHbIE (PU3NYECKUE 3aKOHBI U MOJIENHN IS PEIICHUs 3aa4
poeCCUOHATIBHOMN 1eATEIbHOCTH

Tunosble TeopeTHYECKHE BOMPOCHI K IK3aMeHY 10 TUCIHUIIHHE

1. Brluncrnenue MpPONAEHHOTO MYyTH MPU HEPABHOMEPHOM ABMKCHUU MaTepHaIbHON
TOYKH.

2. llentp w™macc. VYpaBHeHWe [BIDKeHHS IieHTpa wMacc. CucremMa IIeHTpa Macc.
PeaxkTnBHOE ABMKEHHE.

3. KpuBonuneiiHOe NBUXKEHHE MAaTEpUATbHOW TOYKH. TaHreHIIMAaTbHOE M HOPMAIIbHOE
YCKOPEHHUE.

4. BbIBOJ MOMEHTOB MHEPIIUU CTEPKHS, IIHIUHAPA, IIapa.




5. PaGota cunbl u MouHOCTh. KHHETHYECKast SHEPIHsl MOCTYNATEIbHOTO IBUKEHHUSL.

6. Kunernueckas »JHeprusi Tena, BPANIAIOMIETOCS BOKPYT HEMOABMKHOW  OCH.
Kunernueckast s3HEprus npu mioCKOM JBUKEHUU.

7. Csobonubie ocu. ['mpockorm. [peneccust rupockorna.

8. [IlpyxuHHBIN, GU3NYECKUN U MATEMAaTHICCKUN MasTHUKH. DHEPTHS TAPMOHUYECKOTO
OCLIWJLIATOpA.

9. CnoxeHue OJMHAKOBO HAIIPABJICHHBIX U B3aUMHO MEPHEHAUKYISPHBIX KOJICOaHHH.

10. DkcnepuMeHTanbHOE MOATBEPKIACHUE pacipeneneHuss Makcpemia: onsltel LlTepna
u Jlammepra.

11. CpenHee 4YuCIO CTOJIKHOBEHWH, CpEeNHSAS JUIMHA CBOOOAHOTO TmpoOera U
3¢ PEeKTUBHBIN TUAMETP MOJIEKYIL.

12. Anmabarusrii pouecc, ypaBHenue [lyaccona.

13. TemnmoemKkoCTh HIEATBHOTO Ta3a TMpU H30MOpoleccax. YpaBHeHHE Maiiepa.
Knaccuueckass MOJIEKYJIIpHO-KMHETUYECKAss TEOPHUsSl TEINIOEMKOCTH MJI€AaIbHOIO Ta3a M ee
OTPaHUYEHHOCTD.

14. Kpyroso#i npouecc (uuki). TemioBele ABUrarenu u xojdoauibHble MamuHbl. KI1J]
ujeanbHou TeroBoit mamuHbl. [{ukn Kapho.

15. DHTponus uaeasbHOro raza npu 00paTUMBIX M HEOOpAaTUMBIX Mporeccax. Teopema
Hepucra. Ctaructuyeckoe TOIKOBaHKE SHTPONHH. TepMoarMHaAMHUKa HEOOPAaTUMBIX MTPOLIECCOB.

TunoBble 331244 M0 AUCHUTIJIHHE
1. JIBuKeHre MaTepralibHOM TOYKHU 33/1aHO ypaBHEHUEM X=At+Bt?, rae A = 4 m/c, B=-0,05
M/c?. OnpeenuTh KOOPAUHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTH V TOYKH paBHA HYIIIO.
Oteet: 80 m.
2. JIBIKeHHe MaTepuabHO TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpenenuTh YCKOPEHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTH V TOYKH PaBHA HYIIIO.
Otser: -0,10 m/c?.
3. JluHeiHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH BpallaOLIerocss AWcKa paBHa 3 M/C.
Toukwu, pacnonoxxkennbie Ha AR=10 cM Ommke K OCH, UMEIOT JMHEHHYI0 CKOPOCTh V=2 M/C.
Onpenenuts yriaoByr CKOpoCTh BpameHus aucka. Orser: 10 paa/c.

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

Cc=-1 pa,u/c3. B kakoit MOMEHT BpeMEeHH yTJIOBasi CKOPOCTh JMcka Oyzaer paBHa HyIt0? OTBeT:
2c¢.

6. Haiitu MmoMeHT WHCPUHWHU MMOJIOTO NUIMHAPA Maccoi 2 KI' 1 paanycoMm 5 CM OTHOCHUTEILHO

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

7. HaiiTu MOMEHT MHepuuM IIapa Maccol 5 Kr u paauycoM 10 c¢M OTHOCUTENIBHO OCH,

npoxosmieii uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitn momeHT nHepuuu nucka Macco 0,5 xr u paamycoMm 20 cM OTHOCUTEIBHO OCH
TIEPIEHIMKYJIAPHOM K IIIOCKOCTH MCKA U Ipoxosieil uepes ero nenrp. Oreer: 0,01 kr-m2.

9. HaiiTu MOMEHT mHepuMU CTEp)KHS Maccod 5 Kr M AJMHOW 1,2 M OTHOCHUTENBHO OCH
TIEpPIIEHIUKYIAPHOM K CTEPKHIO M TPOXOsIIEi uepes ero cepenuny. Orer: 0,6 Kr-m2.

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

11. Haiitn MomMeHT mHepuuu crep>kHs Maccod 1,5 Kr m JMHOM 1 M OTHOCHUTENBHO OCH
TIEPIIEHIUKYJIAPHON K CTEPKHIO M TPOXOAsIIeii uepes ero konen. OTeer: 0,5 Kr-m2,

12. BepeBka paspeiBaeTcs mpu INOABEIIMBAaHMM K Hel Tena maccoil 36 kxr. Temo kakoit
HanbOoBIIeil Macchl MOKHO TIOJHIMATh Ha TOH BepeBKe ¢ yckopeHneM 2 M/c2? OTBer: 30 Kr.
13. Teno cockab3bIBaET MO IaJAKON MOBEPXHOCTH, cocTaBistomen yroi 30° ¢ TOpU30HTOM.

Haiitu yckopenue tena. OTBer: 5 M/¢?,



14. C Kakoll MUHUMAJIbHOW TOPU30HTAIBHOW CHJIOW HYKHO MPHXKMMATh TEJIO Maccoi 2 Kr K
BEPTUKAJIBHON cTeHe, yToObl oHO He ymano? KoahduiueHT TpeHus Mexay MOBEPXHOCTHIO
creHbl U TesioM paseH 0,2. Oreer: 100 H.

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

PaBHOYCKOPEHHOTO BpaIlleHUs JOCTHT 4acToThl 10 06/c. HaliTh MOMEHT cwil, ACHCTBYIONIUX HA
maxoBuk. Oter: 1,57 H-m.

17. Tonkuit oqHOPOHBIN cTepKeHb JIMHON S0 cM u maccor 400 r Bpamiaercsi ¢ yriioBbIM
yckopeHHeM 3 pazm/c? OKONO OCH, HPOXOJANIeH MNeprneHIUKyISpHO CTEPKHIO depe3 ero
cepenuny. Onpenenutsh Bpamaromuii MomeHT. OrBet: 25 MH M.

18. [Tyns netut co ckopocteio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. IlpuHuMas mymo 3a IIMHIPHK AMAMETpoM 8 MM, ONpeNeuTh KaKyro JOJIF0 KUHETHYECKOM
SHEPTHU TeJla COCTABIISIET KUHeTnIecKast sHeprus BpameHus. Oreer: 0,44 %.

19. [Tox nmelicTBHEM MOCTOSIHHOW CHJIBI BaroHETKa MpuooOpesa cKkopocTh 2 m/c. OnpenenuTsb
paboty A cuibl, eciiu Macca Baronetku pasHa 400 kr. OtBet: 800 k.
20. Manenbkuii mapuk maccoit 100 r nBHXKETCS B TOPU3OHTAJIbHOW IIOCKOCTH HA HUTH

mmHoit 40 cm. Kakyro paboTy HY»KHO COBEpLINTBH, YTOOBI YBEJIUYMUTH YIJOBYIO CKOPOCTH
mapuka ¢ 20 pan/c no 25 pan/c? OrBer: 18 k.

21. OnpenenmTh JTMHEHHYI0 CKOPOCTh IIEHTpa TOJIOr0 IWIMHAPA, CKATUBILIETOCS 0€3 CKOJIBKEHUS C
HAaKJIOHHOM IIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OgHOpOAHBIM IWIMHAP KaTUTCS 0e3 NPOCKAIb3bIBAaHUS 1O TOPU3OHTAIBHOU

IIOBEPXHOCTH CO CKOPOCThbIO 2 M/c. Ha Kakyro BBICOTY OH CMOKET IOJHATBHCS 110 HAKJIOHHOH
mwiockoctu? Oteet: 0,3 m.

23. Cuapsig macesl 50 Kr, JeTsmuil ropu3oHTalbHO co ckopocThio 800 M/c, momaaaer B
wiathopMy € MECKOM M 3acTpeBaeT B HeM. HaliTu ckopocTk 1uiartopmbl mocie MOMagaHus
CHapsa, eciu ee macca 16 1. OTBet: 2,5 M/c.

24, [To ropu30oHTANBHBIM penbcaM co cKopocThio 20 kM/4 aBukeTcs miardgopma maccesl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr u ABWXKeTcs BMecTe ¢ miaatdopmoil. C
KaKOH CKOPOCTBIO ITOCIIe 3TOTo JABMXeTcs miardopma? OTBer: 16 kM/4.

25. [Tnardpopma B Buae nucka maccoil 4 kr u paaumycoMm 12 cMm Bpamiaercs Mo MHEPLHU
BOKPYI' BEPTHUKaJIbHOW ocH. BO CKOIBKO pa3 yMEHBIIMTCS 4acTOTa BpallleHUs, €CIU Ha Hee
HOJIOXKHTH KOJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = AcO0S(wt+@o), rae A=3 cMm,
a ® = 2 ¢, Haiitu MakcuMasbHyI0 CKOpPOCTh ToukH. OTBeT: 6 cM/c.

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

28.  Haiitm mnepwon KoneOaHW (PUIUUECKOTO MAATHUKA, TIPEACTABISIIONIETO COOOM

OJTHOPOJHBIM CTepKEeHb JUIMHOM 60 cM, Bpalmarouuiics BOKPYT TOPU3OHTAIBHOW OCH,
NIPOXOJAICH Yepe3 OfuH U3 ero KoHios. Oreer: 1,26 c.

29.  Haiitm mnepuoj KonebaHuil (U3NUECKOTO MAATHUKA, MPEACTABISIONIETO COO0M
OJHOPOJHBIN JuCK paanycoM 30 cM, BpallArOIIMIICs BOKPYT TOPU30HTAIBHON OCH, IPOXOIAIIEN
yepe3 kpait aucka. Orser: 1,33 c.

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

31. Kakoii 00beM 3aHMMaET HcaTbHBIN Ta3, CoAepKaluii | KMOJIb BEeleCTBa MPHU JTaBICHUH
1 MIla u Temneparype 400 K? Otser: 3,3 m3.

32. bamton BMecTrMOCTBRIO 12 1 comepKUT yrieKucaslid ra3. [laBinenune rasa paBao 1 Mlla,
temneparypa 300 K. Onpenenuts maccy raza B 6amnone. Orser: 212 r.

33. B Gammone BmecTuMocThIO 25 11 Haxonutces Bogopoa mpu temmeparype 290 K. Tlocme

TOTO KaK 4YacThb BOJOPOJA M3pacxo/l0Balid, JaBjieHuWe B OauioHe noHusmiock Ha 0,4 Mlla.
Onpenenuts Maccy U3pacxoJoBaHHOTO Bojopoaa. Orser: 8,3 r.



34. B Gannmone comepxutcs raz mpu temreparype 100 °C. o kakoit Temmepatypsl (B °C)
HY>KHO HarpeTh ra3, 4ToObl €ro JIaBjIeHue YBEIUYHIOoCh B ABa pa3a? Orset: 473 °C.

35. Kakoe xonu4ecTBO TEIIOTHI MOTpedyeTcs, yToOsl HarpeTh 1 mMoib a3zora Ha 300 K npu
noctossHHOM 00beMe? OTBeT: 6,23 Kk/Ix.

36. Ha ckonbko wu3MeHWIach BHYTPEHHsISI DHEpPrus. BOASHOIO Iapa, €CIM MpHU  €ero
1300apuYeCKOM CKATUM BHELIHUE CUJIbI coBepuIuind padoTy paBHyro 10 k/[x? OtBer: 30 k/l:k.
37. [Tpu xaKoM aBIEHUH MPOUCXOAUIIO U300apHOE pacIIMpEHUE a30Ta, €CJIM Ha YBEIMUCHUE
ero oorema Ha 12 i1 6110 3aTpadyeHo KoimdecTBoO TerioThl paBHoe 21 k/Ix? OTBet: 500 klla.
38. Kakoe konmu4ecTBO TEIIOTh ObLIO 3aTpaueHO Ha HarpeB Ielius MPU MOCTOSHHOM 00beMe
V=20 1, ecnmu ero gasnenue Bozpocio Ha 400 kI1a? OrBer: 12 k/:k.

39. Kakoe komu4ecTBO TEIJIOTHI MOTpedyeTcs, 4ToObl HarpeTh 8 Mok Bomopoaa Ha 100 K
IIpU NOCTOSIHHOM JaBineHun? Orset: 23,3 k.

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

4.2. llpomexkyTouHas aTTecTauus B popme 3x3aMeHa (2 cemecTp)

Kon Pe3ysbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
KOMIIETeHIIH U Conep:xxanue KoMNeTeHUH
OIIK-3 Crnoco0eH Ha OCHOBaHUU COBOKYITHOCTH MaTeMaTHUYEeCKUX METOJIOB

pa3pabarbIBaTh, 000CHOBBIBATH U PEATM30BBIBATH MPOIIEypPhl PEIICHHS
3aJa4 NpoQecCuOoHaNbHOM NesATEIbHOCTH

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. DOmnexrpuueckuil 3apsa U €ro cBoicTBa. 3aKOH COXpaHeHMs 3apsana. BzaumonelicTeue
3apsiioB. 3akoH Kymona.

2. DIeKTpOCTaTUYECKOE II0J€, BEKTOp HaIpsDKeHHOCTH. IllpuHImn cynepno3unuu
ANIEKTPUYECKHUX I0JIEH U €ro MPUMEHEHHUE JJIs pacdyeTa IMoJisl, CO3/JaHHOTO CUCTEMOM 3aps0B.

3. Tlotox BekTOpa HAaNpPSDKEHHOCTH 3JeKTpuueckoro mnois. Teopema [aycca s
ANIEKTPUYECKOTO MOJISI B BAKyyMe.

4. Teopema o HIUPKYJISLUU BEKTOPA HANPSHKEHHOCTH 3JeKTpudeckoro nos. [lorenuan
MOJIS1 TOYEYHOT'O 3apsijia.

5. CBobOozaHble U CBsA3aHHBIE 3apslbl. Bekrop anexkrpuyeckoro cMerieHus. Teopema
["aycca nist SIeKTPUUECKOTO MO B JUDJIEKTPUKE.

6. /[ludnexkTtpuku, nHOISApU3aLMsA  AMIEKTPUKOB.  BekTop  MOISPU30BaHHOCTH.
DNeKTpUYecKoe Iojie BHYTPH JUAJIEKTPUKOB. JluWaneKkTpuyeckass BOCIPUUMYHMBOCTD U
IIPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsiia B MPOBOAHMKE.  OJEKTPOCTaTUYeCKas  MHAYKIIHA.
DneKTpuyeckas EMKOCTbh YEIUHEHHOTO ITPOBOIHUKA, 2-X IIPOBOAHMKOB.

8. DnekrponBrmkymas cuia. 3akoH OMa U CONPOTUBJICHHE TIPOBOTHUKOB. 3akoH OMma B
UHTErpajabHol u auddepenunansHoi Gopmax. 3akon Oma A HEOIHOPOAHOTO yYacTKa LEeMH.

9. MomHnocts TOKa. 3akoH JDkoyms-JleHna B WHTErpasibHOW WM IudQepeHInaIbHOR
dopmax.

10. Bekrop MarHWTHOW MHIYKIMH. MarHUTHOE ITOJIE PABHOMEPHO JBMIKYIIIETOCS 3aps/ia.
3akoH buo-Casapa-Jlamnaca.

11. BzaumoneicTBUE MPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 HIMPKYJIALUU BEKTOPA HHIYKIIMA MAarHUTHOTO MOJIs. 3aKOH MOJTHOTO TOKA.

13. Tlorokx Bekropa MarHWUTHOW WHAYKIMH. Teopema ['aycca s BEeKTOpa WHIYKITUH
MarHuTHOTO noJid. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

14. SIBnenue AJIEKTPOMarHUTHOM WHIYKIHAN. OnbIThI QDapanes. 3aKkoH
ANIEKTPOMarHuTHOM uHAyKuuu. ITpaBuiio Jlenna. Dnekrponsukymas cuina HHIAyKIuu. [lonHbiin



MarHuTHeI NoToK. Tokn dDyko.

15. SBnenue camomnaykuuu. MunyktuBHocTh. JJIC camomnaykuuu. MHIyKTUBHOCTH
COJICHOM1A.

16. B3aummuas wuHIyknus. B3auMHas HMHIYKTUBHOCTh. ODHEPIus KOHTYpa C TOKOM.
[Tn0THOCTB 3HEPIUH.

17. HamarnuuenHocts. Toxku HamarHuuuBaHHUs. BekTOp HANpsHKEHHOCTHM MarHUTHOIO
noss. Teopema 0 LIUPKYJIALMU BEKTOPA HAMPSHKEHHOCTH MAarHUTHOT'O TOJIS.

18. VpaBHenme MakcBemna [uis 3JICKTPOMAarHUTHOTO OIS B HMHTETPAIBHOW H
nuddepeHnranbHON hopmax.

19. Muddepenunanboe ypaBHEHHE 3JCKTPOMArHUTHBIX KOJE€OaHWH, €ro pelieHue.
Bunsl konebanuil ¥ UX XapaKTepUCTUKH.

20. VYpaBHeHUE BBIHYKICHHBIX KojeOaHuil. Pe3onanc TokoB u HampspkeHu. [loHsTHE O
IEPEMEHHOM TOKE.

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl
KOMIIETEeHIIMH Conep:kanue KOMIeTeHIU
OIIK-4 Crioco0eH aHamu3upoBaTh (PU3UYECKYIO CYIIHOCTD SIBIICHUH H IPOIIECCOB,

JeKAIUX B OCHOBE (DYHKIIMOHUPOBAHUSI MUKPOIJIEKTPOHHOU TEXHUKH,
MIPUMEHSITh OCHOBHBIE (PU3NYCCKUE 3aKOHBI M MOJISIIH IS PEIICHUS 33129
npodeccnoHaNbHOI 1eATEeNbHOCTH

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. TloreHuuanbHOCTh 3J€KTpHuYecKoro mnojs. Pabora mo mepemenieHuro 3apsjga B
aneKkTpudeckoM nose. [lorennnanbHas SHeprus B3auMOIEHCTBUS AEKTPUUECKUX 3apsIO0B.

2. Css3p MEXIy NOTEHLUAIOM U HANPSHKEHHOCTBIO.

3. Ilpumenenme Teopembl ['aycca Ui pacdera >JIEKTPUYECKHX TIOJNEH, CO3TaHHBIX
TOYEUYHBIM 3apsiI0M, PABHOMEPHO 3apsKEHHBIMM IUIOCKOCThIO, c(epoif, HUThIO, LUIMHIPOM,
HIApOM.

4. BpluncieHHe NOTEHIHAA O HAMPSKEHHOCTHU 3JIEKTPUYECKOrO MOJS.

5. DIeKTpUYeCKUW MOMEHT JUMoisl. TOYeUHBIA JUIMONb. ODJIEKTPUUYECKOE TI0JIe
TOYEYHOTO JUIIONS U €0 pacdeT Ha OCHOBE NMPHHIMIIA CYNEPIO3ULINUA. DIEKTPUUIECKOE M0JIE Ha
OCH JTUTIOJIS ¥ B HAIIPABJICHUH, IEPIIEHANKYIISIPHOM K OCH JIUTIOJIS.

6. DnexkTpuyeckuil AMIOIb B OJHOPOJHOM U HEOIHOPOIHOM 3JIEKTPHUUYECKOM IIOJIE.
[ToreHunanbHas S3HEPTUs JUIOJIS.

7. YcnoBus A7 BEKTOpa HANPSHKEHHOCTH JIEKTPUUYECKOro IO M BEKTOpa
ANIEKTPUUECKOTO CMELIEHHUS Ha TPAHULIE ABYX JUAIEKTPUKOB.

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

9. KongeHncaTopsl, BHIBl KOHJCHCATOPOB. OHEPTUs 3apsHKEHHOTO IPOBOJHUKA,
KOHJIeHCcaTopa. DHeprus 3JeKTprudeckoro nois. O0beMHas INIOTHOCTh SHEPTUH.

10. Knaccuyeckue OmbITHI MO OOHAPYKEHUIO U OOBSICHEHHIO MEXaHW3Ma BOSHUKHOBEHHS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHUS JJIEKTPUYECKOTO TOKA. XapaKTEPUCTHKU
ANIEKTPUUECKOT0 TOKA: CHJIa TOKA U TUIOTHOCTh TOKA. YpaBHEHHUE HENPEPHIBHOCTH.

11. PasBerBnenHsble annekTpuueckue nenu. [Ipasuna Kupxroda.

12. Kga3ucramumonapHbeie TOKH. [Iporecchl yCTaHOBIIGHUSI TOKa TPH 3apsie, paspsie
KOH/JIEHCaTopA.

13. Tpumenenne 3akona buo-Caapa-Jlamnaca uist pacdera MAarHUTHOTO TIOJISI IPSIMOTO
IIPOBOJHMKA C TOKOM, KPyTOBOT'O IIPOBOJHUKA C TOKOM.

14. JleiicTBMe MarHUTHOTO Ha MBIKYIUiics 3apsaa. Cuna Jlopermna. Dddexr Xomna.

15. IlpumeHeHune 3aKkoHa MOJHOTO TOKA JUIi pacy€éTa MarHUTHOTO TOJsS COJICHOW[A,
TOPOUJATBHON KaTyIIKH.

16. Pabora no nepeMernieHnio NpOBOAHNKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.



17. V3meHeHue Cwibl TOKAa TIPU pPa3MbIKAHWUW/3aMBIKAHUHM IIEMH, COJAEpIKaIe
I/IHI[yKTI/IBHOCTB.

18. VYcnoBus 1) BEKTOPOB MHIYKIIMU M HAPSHKEHHOCTH MArHUTHOTO TOJIS HAa TPaHUIE
ABYX MArHeTuKoOB.

19. Jlma-, mapa-, heppo MarHeTHKH: OCHOBHBIC XapaKTEPUCTHKH.

20. /luBepreHuuss W pOTOp BEKTOpa MHIYKIMM MAarHuTHOro mois. Buxpesoe
JNEKTPHUYECKOE IT0JIC, TOK CMEIICHHS. DJIEKTPOMArHUTHOE TIOJIC.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccrosiHre MEXAy ABYMsI TOUEUHBIMU JIEKTPUUYECKUMU 3apsilaMi, €CJIM U3BECTHO,
YTO MPU YMEHBIIEHUH 3TOTO paccTosiHus Ha 50 cM cuiia B3aUMOJACHUCTBUS YBEIMYUBACTCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pammycom 15 cm Haxomutces 3apsg Q = 2 vKn. Omnpenenutsb
HANPSDKEHHOCTh £ 3JIEKTPOCTaTUYECKOro mojs Ha pacctosHuu I = 10 cM oT ueHtpa chepsi.
Ortger: 0.
3. Ha meramnuueckoit chepe paguycom 15 cm Haxoautcs 3apsan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTh £ 3JIEKTPOCTATUYECKOro moJis Ha nmoBepxHocTH ceprl. OTBer: 800 B/Mm.
4. Ha merammnueckoit chepe paguycom 15 cm Haxoautces 3apsan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTh £ 3IEKTPOCTaTUYECKOro Mojs Ha pacctosHuu I = 20 cM OT ueHTtpa chepsl.
OtBer: 450 B/m.
5. Merammueckuii map paauycom 5 cm Hecet 3apsan Q = 10 uKn. Onpenenuts noreHman ¢
AIIEKTPOCTATUYECKOTO oISl Ha moBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIIEHTPHUYECKHE METAIUTMYECKUe 3apsoKkeHHble cepsl pagumycamu R1 =6 cm u Rz = 10
CM HeCyT cooTBeTcTBeHHO 3apsanl Q1 = 1 HKi u Q2 = -0,5 uKi1. Halitn HanpsbkeHHOCTH E TOJIs
B TOYKE, OTCTOSIIIEH OT 1eHTpa cep Ha paccrosHuUe 1 = 5 cM. OTBert: 0.
7. DIJeKTpuYecKoe II0JIe CO3JaHO JBYMsI OECKOHEYHbIMU NapalieIbHbIMU IIJIACTHHAMH,
HECYIIMMH PAaBHOMEPHO paclpeeNeHHblii 1o muomaan 3apsn [ =1 aKin/m2. Onpenennts
HanpsbkeHHOCTh E monst mexay mactuaamu. OtBet: 0.
8. DnexTpuyeckoe IoJie CO3[aHO JBYMS OECKOHEYHBIMH IapauIeIbHBIMH IUIACTUHAMH,
HECYIIMMH PAaBHOMEPHO paclpeeNeHHblii 1o muomaan 3apsan [ =1 aKin/m2. Onpenennts
HanpspbkeHHOcTh E nons BHe minactud. OTBer: 113 B/Mm.
9. TloTeHIMan SMEKTPUUECKOTO TIONS, CO3IABAEMOTO CHCTEMOIl 3apsaioB, UMeeT Bu ¢ = a(X?-
y), tme a=1B/M%. Haiitu MOIy/ib HATIPSKEHHOCTH OIEKTPHUECKOTO MONA B TOYKE C
koopaunHaTamu X = 1 M, y = 0,5 m. OtBet npusectu B cucteme CU 1 OKpYIIIUTh C TOYHOCTBIO JI0
nByx 1udp nocne 3anaroil. [OTBet: 2,24 B/m.
10. /IBa Toueunsix 3apsna +7,5 HKn n —14,7 uKn pacnonoxensl Ha pacctosHuM 5 cMm. Haiitu
HaNPSDKEHHOCTD AJIEKTPUYECKOIO TOJISA B TOUKE, HAXOMASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cm ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaANPSHKEHHOCTh DSJEKTPUYECKOTO IOJII B TOYKE, PACIHOJIOKEHHOM BJOJb
npsiMol, coequnstoniei 3apsaael +10 HKi u +8 vKn n Haxopsmelica Ha pacctodHuu 12 cM OT
nepBoro u 8 cM oT BTOpOro 3apsizaa. Paccrosnue mexay 3apsaaamu 20 cm. Orser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOJATCS OJMHAKOBBIE MOJIOKUTEIbHBIE 3aPsIbl
2 uKn. OnpenenuTh HaPSHKEHHOCTD AIEKTPHUECKOTO TOJIs B IeHTpe kKBaapaTa. Oreer: 0.
13. Paccrosuue | mexny 3apsimamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHuman ¢ mos
CO3/JIaHHOT'O JMIIOJNEM B TOUKe, yAajdeHHO! Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsija.
Ortgert: 0.
14. lunons ¢ »3ieKTpUYECKUM MOMEHTOM p =75 nKia'M CcBOOOAHO YyCTaHaBIMBAaeTCS B
OJIHOPOJHOM DJJIGKTPUYECKOM TToJie HanpspkeHHocThio E = 80 kB/M. Bperamcnuts paborty A,
HE00XO0IMMYIO Ul TOTO, YTOOBI HOBEPHYTH TUMOJIb Ha yroia o = 90°. OTBet: 6 MK /[x.



15. Onpenenuth, TpH KaKOW HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMMYECKOro IO B
JudJIEKTpUKe (£=3) MONAPU30BAHHOCTh P JIOCTUTHET 3HaueHus, papHoro 200 MxKi/m?, OTBeT:
11,3 MB/m.

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

17. Haiftu paamyc Ri1 BHyTpeHHEHl O0OKIaaku CQepuvyeckoro KOHAECHCATOpa EeMKOCTBIO
C = 3,3 n, ecnu paguyc BHemHe# R = 3 cM, nusnextpuk — mapadus (¢ = 2)? OrTBet: 1 cMm.

18. Onpenenuth 3IEKTPOEMKOCTh LMJIMHAPUYECKOTO BO3IYIIHOIO KOHJEHCATOpa JJIHMHON
| =10 cm, ¢ pamuycamu obkiianok 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 KOHIEHCATOPOB, MOCIE TOTO, KaK OJAMH W3 HUX
3anonHuId mapaguaom (¢ = 2). Orer: 120 nd.

20. TTnockuit BO3AyIIHBIM KOHACHCATOP 3eKTpoeMKOCcThi0 C = 1,11 H® 3apspkeH 10 pa3sHOCTH
noteHimanioB U =300 B. Tlocrme oOTkIOYEHHs] OT HMCTOYHHMKA TOKAa PACCTOSHHUE MEXITY
oOKJlaJKaMu KOHJEeHcaTopa ObuIo yBenu4eHo B 5 pa3. OmnpenenuTs paboTy A BHEIIHUX CHII TIO
pasnBkeHuio ookimanok. Orser: 0,2 m/x.

21. Cuna Toka B MPOBOJIHUKE U3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, roe k=0,5 Alc.
Haiitn 3apsa (, mpoTekaromuii depes IMONEpeyHoe cedeHHe MpOBOJHMKA 3a Bpems 7=1c.
OTtBer: 0,25 Ki1.

22. Axkymynsatop ¢ BHyTpeHHUM conpoTtusienueM 0,080M mpu Toke 4A O0TJaeT BO BHELIHIOKO
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
IIOCJIEZI0BATENbHO €111€ OJMH UCTOYHUK TOoKa ¢ Takoi »xe D/IC, To cuna Toka | B TOM ke KaTyuike
okazasiack paBHoit 0,4 A. OnpenenuTs BHYTPEHHEE CONMPOTUBIIEHUE MEPBOI0 MCTOYHHUKA TOKA.
OtBer: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHeNIHEH Ilenn akKyMYJIsSTOpa BeIEsIeTcs MomHOCTE P1=18 Br,
npu cuie Toka l=1A - coorBerctBeHHO P>,=10BT. Onpenenuts BHyTPEHHEE COMPOTHUBIICHUE I
Oarapeun. OTBet: 20 Om.

25. TInoTHOCTH TOKa B MEIHOM NPOBOMHHKE paBHa 2 A/mMm‘. Haiftu HampsykKeHHOCTh
AIEKTPUYECKOTO TIOJIsI B MPOBOJHMKE. YJenbHOe corpoTuBieHue Meau 17 HOM'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO UIMHHOMY TPOBOAHMKY Teder Tok 50 A. Omnpenenuts
MarHUTHYI0 WHAYKLHIO B TOYKE, YJAJIEHHOM Ha paccrosiHue 5 cM oT npoBojgHuka. OTBer:
200 mxTa.

27. YeMmy paBeH paJnyC TOHKOI'O KOJIbIla, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHuTHOTO MOJI B IIEHTpe Konblia paBHa 2 A/M? OTBeT: 7,5 M.

28. Kakoii Tok TedeT no npsMoMy OECKOHEYHO JITMHHOMY ITPOBOJIHUKY, €CJIM Ha paccTostHuU 10
CM OT Hero marHuTHas uHaykuus pasHa 20 MxTn? OtBer: 10A.

29. Kakoli Tok uzieT o ToHKOMy KoJiblly paguyca 10 cm, ecar HHIyKIUs MarHUTHOTO T10JIS B
neHTpe Konbla paBHa 100 mxTn? Orser: 16 A.

30. /IBa ANWHHBIX MapajljIeNbHBIX MPOBOJIA HAXOIATCS HA PACCTOSHUM I=5cCM OAMH OT
npyroro. ITo mpoBoiamM TeKyT B MPOTUBOIIOJIOKHBIX HApaBIeHUAX oJuHakoBble Toku | =10 A
Kax/plii. HaliTn HanpsbkeHHOCTh H MarHUTHOTO MoJisi B TOYKE, HAXOISIIEHCS HA PacCTOSIHUU
r1 =2 cM oT OJHOTO | 2 = 3 ¢M oT Apyroro nposoaa. OTeer: 132 A/m.

31. Onpenenuth HHAYKIIMIO MAarHUTHOTO TIOJIE Ha OCH JUIMHHOTO COJICHOM]IA, COJIECPIKAIIETO
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. Orser: 0,025 Ta.
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32. CKOJIbKO BUTKOB Ha CJIWHUILYy JUIMHBI COJCPXKUT JUTMHHBIA COJCHOHWJ TPH CHJIC TOKa
| =0,5 A, ecii HanpsHKEHHOCTH 110J1 Ha ocH costeHouaa H = 300 A/m. Otser: 600 mt.

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TOJS Ha OCH JUIMHHOTO COJIEHOUJA,
conepxamiero N = 10 Butkos/cM mipu cuite Toka | = 1 A. OrBet: 1000 A/m.
34. Bpraucaute HUPKYIJSIMUI0 BEKTOpPA HAIPSHKEHHOCTH BIOJb KOHTYPA, OXBAaThIBAIOLIEIO

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

35. TIpsiMoii IpoBO, IO KOTOPOMY TeueT TOK 1=1 KA, pacroyiokeH B OJTHOPOJHOM MarHUTHOM
10JIe MEPHEeHIUKYISIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosie Ha OTpe3oK
npoBoya junHou 1=1 M ecnu marauTHas uHayKuus B pasHa 1 Tn? Orser: 1000 H.

36. Ilpsmoii mpoBox, mo kortopomy TedeT Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM ToJie o yriioM 60° Kk muHusM MarHuTHOM nHAyknuu. C kakod cuiioit F aeicTByer
0JI¢ Ha OTPE30K mpoBoza JinHoi =10 CM ecnu marauTHas uaaykius B pasaa 0,1 Tn? OrBer:
0,87 H.

37. Pamka raipBaHOMETpa [UIMHON a=4 cM u mmpuHoi b = 1,5¢cm, comepskarnas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOJUTCS B MarHuTHOM moine ¢ unaykuuedr B=0,1 Tn. Ilnockocts pamku
napajuiesibHa JTMHUSIM MHAYKUud. HaliTn Mexanundeckuii MOMEHT M, NeWCTBYIOLIUI Ha PaMKYy,
Korja mo BUTKy TeueT Tok |1=1 MA. OTBeT: 12 mxH/Mm.

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

39. Beruucauts paauyc R 1yru okpy>KHOCTH, KOTOPYIO OMUCHIBAET MPOTOH B MATHUTHOM I10JIE C
unaykuuen B = 15 mTn, ecnu ckopocTh v npotoHa paBHa 2 Mwm/c. OTBert: 1,38 M.

40. JIBykpaTHO HOHU3HPOBAHHBIA aTOM Treius (Q-4acTHId) JBWKETCS B OJHOPOJIHOM
MarHuTHOM ToJjie HanpsokeHHOCThIo H = 100 kA/M mo okpyxuOcTH pamguycoMm R = 10 cm. Haiitu
cKopocTh U a-dactullsl. OTBeT: 0,61 MMm/c.

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

42. llenb COCTOWT W3 MOCIEAOBATEIbHO COEIAMHEHHBIX compoTuBieHus R =1 Owm, kaTymku
uHAYKTUBHOCTH L = 1 T'H, uctoynmka Toka u kmoua. Kimtou 3aMkHyT. Uepe3 kakoe BpeMs Mocie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymeHbmuTes B 2 pasa? Orser: 0,693 c.

43. llemb COCTOMT H3 TMOCIEIOBAaTeIbHO COEAMHEHHBIX  COMPOTHUBIEHUS, KATYIIKU
WHAYKTUBHOCTH, UCTOYHHUKA TOKa M Kitouya. Kiou 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya cuja TOKa B LEMM YMEHbIIMIack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
uHAykTUBHOCTH L = 4,1 I'n. OTBeT: 9 OM.

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

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

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

4.3. [Ipome:kyTouHasi arTectanus B popme 3auera (3 cemectp)

Kon Pe3yibTaTbl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOrpaMMBbl
KOMIIeTCHIIUH Coaepxanue KoOMIeTeH M
OIIK-3 Crnioco0OeH Ha OCHOBAaHMH COBOKYITHOCTH MaTeMaTHUYEeCKUX METOOB
pa3pabarbIBaTh, 000CHOBBIBATh U PEATHU30BBIBATH MPOLIETYPhl PELICHUS




‘3a;[aq npodeccroHaBbHOM eATEeTbHOCTH

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 10 JUCHHUILINHE

1. Pacnpocrpanenue BosH B ymnpyroi cpeae. IlpononbHble M IONEpPEYHBIE BOJHBI.
VYpaBHeHHE TUIOCKOW W cdepudeckord rapMoHudeckux BoiH. PaszoBas ckopocTh. BomHoBOE
ypaBHeHHe. DHeprus BoiHsbl. [IpuHumn cynepnosunuu BoiH. CTosune BOJIHBI.

2. BonHoBoe ypaBHeHHME Ui DIEKTPOMArHUTHOW BOJMHBL. OCHOBHBIE CBOWCTBa
IEKTPOMAarHUTHBIX ~ BOJH. OHEPrus JJICKTPOMArHUTHBIX BOMH. Bekrtop IlolHTHHrAa.
VHTEeHCHBHOCTH BOJIH.

3. BpemenHas u 1npocTpaHCTBEHHass KOrepeHTHOCTH. CTeneHb KOI€peHTHOCTH.
WNutepdepennms nyx BonH. Untepdepennus ceera. [llupuna naTepdepeHIIMOHHOM MOJIOCH.

4, Judpakmus ceera. [Tpuniun Ioiirenca-dpenens.

5. [EcrecrBennslii U mossipu3oBaHHBIN CBET. 3akoH Maitoca. CTeneHb MOJSPU3ALNU
CBETa.

6. Tlomspuszanus npu OTpaKEHUHU U MpeoMiIeHnH. 3akoH bprocrepa.

7. PacmpocTtpaHeHue cBeTa B MONIOIIAIOMIMX cpeaax. 3akoH byrepa. [lucnepcus cBerta.
HopmasibHas u anoManpHas qucrepcusi.

8. TemnoBoe wu3IlyueHHME M €ro XapaKTePUCTHKH. 3aKOHbI TEIJIOBOTO HW3IY4YEHHUS.
I'mnioresa [1nanka. @OTOHBI.

9. KopnyckynsipHO-BOJIHOBOM ayanu3M cBeta M Marepuu. Iunoresa ae bpoiins.
Hexkotopsie cBolicTBa BoaH ae bpons.

10. BosnHoBble cBo¥icTBa MHKpouyacTUl. Jludpakius >IEKTPOHOB. [TpuHumn
HeonpenaeneHHocTu [eiizenoOepra.

11. BonnoBas ¢yHkuus U ee pusnueckuit cmpicia. HopMupoBka, cTaHIapTHBIE YCIOBHSL.
Cyrniepno3uiys COCTOSIHUI B KBAHTOBOW MEXaHHKE.

12. Yactuua B OJHOMEpPHOW MPSMOYIOJIBHOM MOTEHUUAIBHOW siIME C OECKOHEYHO
BBICOKMUMU CTeHKamH. [IpoxokjaeHue dYacTuilbl CKBO3b MOTEHIHMAIBHBIN Oapbep. JIMHEWHBIN
FapMOHMYECKHUI OCLHUIIIATOP.

13. Arom Peszepdopna-bopa. DHeprernueckue ypoBHH. ATOM BOAOpOAa B KBAaHTOBOM
MEXaHUKE.

14. KsantoBbie umucia 3nekTpoHa B arome. CnuH anekTpoHa. CHUH MHUKPOYACTHIL.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue 3JIEKTPOHOB 10 DHEPrETHYECKUM
ypoBH:M B aromax. [lepuonnueckas cucrtema 3J€MEHTOB.

15. Tlonatue o KBaHTOBBIX cTarucTukax boze-DiiHmrelina u  ®epmu-/lupaka.
BrIpoKIEHHBIN 2JIEKTPOHHBIN ra3 B MeTaJUIaX.

16. Pa3mep, cocTtaB u 3apsa aTOMHOTO a1pa. Jledext maccel u s3Heprus cBa3u aapa. CruH
A]lpa ¥ €r0 MarHATHBINA MOMEHT. SInepHsle cuibl. Moaenu siapa.

17. O6ume cBoiicTBa 3MeMeHTapHbIX YacTHll. Kiaccudukanus sneMeHTapHbIX YacTHI.
Yactuupl u  aHtuyacTuibl. CHIIBHOE, 3JIEKTPOMAarHUTHOE, Cj1a00€ U TPaBUTALMOHHOE
B3aMMOJECHUCTBHS.

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHI[ UM Conep:xaHue KOMIeTeHIUI
OIIK-4 CniocobeH aHaIM3upPOBaTh (PU3NUECKYIO CYITHOCTD SIBJICHUH U MPOIECCOB,

TeKAIUX B OCHOBE (DYHKIIMOHUPOBAHUS MUKPOIJIEKTPOHHOU TEXHUKH,
MIPUMEHATHh OCHOBHBIE (PM3MUECKUE 3aKOHBI M MOJICITH JIJIS PEIICHUS 3a/1a4
npodeccroHabHOMN IeATENbHOCTH

TunoBble TeopeTHYECKHE BOMPOCHI K IK3aMeHY M0 TUCIUTINHE
1. Cnocob6bl HaOmiomeHuss MHTEpepeHIMH cBeTa. JIByXiydeBas HHTephepeHIus.



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

2. Meron 30 ®penens. Judpakuus DpeHens Ha KPyIJIOM OTBEPCTHH. 30HHAS
IUTACTUHKA.

3.  HMudpakaus @payHrodepa Ha menu 1 MHOTUX meisaX. J(udpakinuonnas pemieTka.

4. Jludpakuuss HA OpocTpaHCTBeHHOW pemietke. Dopmyma Bynbsga-bparros.
Pa3penraromias cnocoOHOCTh ONTHYECKUX ITPHUOOPOB.

5. DOKCIIEpUMEHTAIBHOE TIOATBEPXKICHUE KBAaHTOBBIX CBOICTB CBETA: BHELIHUUI
dotorddext: addexr Komnrona.

6. KsanroBble ypaBHeHHs IBMkeHUs (oOmee ypaBuenue lllpenunrepa, ypaBHeHUE
[penunrepa assi CTAllMOHAPHBIX COCTOSTHUM).

7. DHepreTMyeckue 30HbI B KPUCTAJUIAX B MPHUOIMKEHUM CWIIBHOW CBS3U. MeTalibl,
MOJIYIPOBOIHUKH U AUDJICKTPUKHU 1O 30HHOU TEOPHUH.

8. CoOcTBeHHas U MPUMECHAS TPOBOAUMOCTD MTOIYITPOBOJHHKOB.

9.  ®oTONMPOBOAUMOCTH MOIYIPOBOJHUKOB.

10. KoHTakT IBYyX METAJUIOB MO 30HHON TEOpUH. TepMOIIEKTPUYECKHE SBICHUS U UX
MPUMEHEHUE.

11. BrinpsiMmieHHe IEPEMEHHOI0 TOKA Ha KOHTAKTe METaJUI-110JIyIPOBOJHUK.

12. KoHTakT 31E€KTPOHHOTO U JABIPOYHOTO MOIYIPOBOJHUKOB. TpaH3UCTOPHI.

13. 3akoHOoMepHOCTH 0- U -pacmanoB. HeWTpuHO. y-U3IydeHHE U €ro CBOICTBA.

14. Slnepuble  peakuumu. OHepreTHueckas cxema sAepHbIX — peakuuil.  [lytu
MCIIOJIb30BaHUS SIIEPHON YHEPTHH.

Tunosble 3a1a4M M0 JUCHUIIMHE
1. Ha nytu cBeroBOW BOJHBI, MAYLIEH B BO3AYXE, NMOCTABWIN CTEKISHHYIO IUIACTUHKY
(mokazaTtenp mHpeaoMiIeHUs cTekia paBeH 1,5) tommuuoi 1 mm. Ha ckoimbko H3MeHHTCS
ONTHUYECKas JJIMHA IIyTH, €CIIU BOJIHA MalaeT Ha INIaCTUHKY HopMainsHO. OTBeT: 0,5 MM.
2. Haiitu Bce mnuubl BonH Buaumoro csera (ot 0,76 no 0,38 MxM), KOoTOpble OynyT
MaKCHMaJbHO YCUJIEHBI MPU ONTHUYECKOW Pa3HOCTH XO0Jla UHTEPPEpUPYIOIINUX BOJIH, paBHOM 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexay aByms miensimu B onbite FOHra paBHo 1MM, paccrosinue | ot menei
10 3kpaHa 3 M. OnpeaenuTs JUIMHY BOJHBI A, UCITyCKa€MON HCTOYHUKOM MOHOXPOMAaTHYECKOIO
CBeTa, eciiu muprHa b uHTepPepeHIIMOHHBIX T0JI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibHyto mienky (N = 1,3), Haxondiryrocsi B BO3/yX€, MaJaeT HOPMaJbHO ITy4YOK
aydeit Oenoro ceeta. [Ipu kakoi HauMeHbleH TonnHe d TUIEHKH OTPaKEHHBIH CBET C JUTMHOM
BoHBI A = 0,55 MKM oOKaxkeTcs MaKCHMallbHO YCHUJICHHBIM B pe3yJbTaTe HHTEPPEPEHIINN?
OtBert: 0,1 MKkM.
S. PaccrosHue Arz,1 MeXly BTOPBIM U IIEPBBIM TEMHBIM KOJIbIIaMH HBIOTOHA B OTpa’k€HHOM
ceere paBHO | MM. Ompenenutb paccrossHUE Ari09 MEXAY IECATBIM M JEBATHIM KOJIBLIAMH.
Otgert: 0,39 mm.
6. Ha mens mupunoit ¢=0,05 MM majmaer HOpManbHO MOHOXpomarhyeckuii cBer (A=0,6
MKM). OnpeaenuTs (B rpagycax) yroi ¢ MeXIy NepBOHaYaIbHBIM HalpaBJIeHUEM IIy4YKa CBeTa U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO AU(pakMoHHY0 nojocy. OtBer: 2,75°.
7. CKOJIBKO IITPUXOB Ha KaKIBIH MUJUTUMETP COJACPKHUT NU(PAKIMOHHAS pEIIeTKa, eClin
npyu HaOJNIOJEHMM B MOHOXpoMaTHyeckoM cBeTe (A=0,0MKM) MakCUMyM IMATOrO TMOpsJIKa
oTKJIOHEH Ha yron ¢=18°? Orser: 100.
8. Judpaxuonnas pemietka cogepkuT N =200 mrpuxoB Ha Imm. Ha pemerky manaer
HOpMaJIbHO MOHOXpoMaTHueckuit ceeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIbIIEro mopsaKa
naet ota pemerka? Orer: 8.



9. CKOJBKO IITPUXOB Ha KaKIbIH MUJUIUMETP COIACPKUT NU(PAKIMOHHASA pEIIEeTKa, eClln
npyu HaOJIOJEHUH B MOHOXpomatuieckoMm cBere (A = 0,6 MKM) MakCUMyM TpPEThEero MopsIKa
OTKJIOHEH Ha yron @ = 21°? OrBet: 200.
10. [Ty4ok ecTecTBEHHOIO CBETa, MAYIIHI B BOJE, OTPaXkaeTCs OT IpaHu anmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yrie mazeHus o (B rpajycax) OTpaKCHHBIA CBET
HOJIHOCTBIO mosApu3oBan? OTeer: 61,2°,

11. VYrou bprocrepa ogp Ipy NaJACHUU CBETA U3 BO3/lyXa HA KPUCTAJLI KAMEHHOM COJIM PaBEH
57°. Onpenenutsh CKOPOCTh CBETa B 3TOM Kpuctasuie. OrBer: 194 Mm/c.
12. IIpenenbHbIl yrojg o IIOJIHOIO OTPaXEHUs IIy4yKa CBETa HAa TPAHMIE KUAKOCTH C

BO3ayXxoM paBeH 43°. Onpenenutb yroa bprocrepa ogp (B Tpamycax) aias MajcHUs Jyda U3
BO3/yXa Ha MOBEPXHOCTh ATOM KUAKOCTH. OTBeT: =55°45".

13. VYron Mexay TIaBHBIMH IUIOCKOCTSMHM MOJSpU3aTOpa M aHanuzaropa coctasisger 30°.
Onpenenuth WU3MEHEHHE WHTCHCUBHOCTH MPOILIEIIEr0 4Yepe3 HUX CBETa, €CIU Yroll MEXIy
[JIaBHBIMU TIOCKOCTSIMU TOJIIpU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Oreser: 1,5.

14. Crenenp nonspuzanuu P yactTuuHo-nossipu3oBaHHoro ceera pasHa 0,5. B ckonbko pas
OTIIMYAETCS MaKCHMallbHAsi WHTEHCHMBHOCTH CBETa IIPOIMYCKAaeMOro Yepe3 aHaiu3aTop, OT
MuHuUMalibHOM? OTBeT: 3.

15. OnpenenuTs TeMIIEpaTypy, IpU KOTOPOM SHEpreTHdeckas CBETUMOCTh R» abCONMOTHO YepHOro
Tena pasHa 10 kBT/M. OtBer: 648 K.

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

17. Bo ckonbko pa3 HaZo yBEIMUYHUTh TEPMOJIMHAMUYECKYIO TeMIieparypy aOCOIIOTHO YEPHOTO Telna,
YTOOBI €ro SHEPreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OtTBer: 2.

18. Ha kakyro mimHy BOJIHBI MIPUXOIUTCS MAKCUMYM CIEKTPAIbHOM IUIOTHOCTH 3HEPreTUYECKOM
CBETHMOCTH a6CONIOTHO YepHOTO Tena rpu Temieparype 0°C. Orser: 10,6 MKM.

19. Onpenenuth UIMHY BOJHBI CBeTa, oOmywaromero ¢GoTokaTon ¢ paboTol BBIXOJA

A =2,15B, ecnmu MakcuManbHAs KHHETHYECKash dHEPTUst (POTOIIEKTPOHOB Tmax = 1 3B. OTBeT:
400 nm.

20.  Ha moBepxHocTh (hoTOKaTOAa magaeT MoHoxpomarmueckuii cBer (A = 310 am). UToOHBI
MPEKPATUTh OMUCCHIO JJIEKTPOHOB, HYXKHO TMPWIOKUTH  3aJEPKUBAIONIYI0  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboTy BbIxoaa B 3B. OTBeTt: 2,3 3B.

21. Yacruma HaXoauTCAd B NOTEHUHUAIBHOM sAlUKe. HallTh OTHOILIEHWE Pa3sHOCTH COCEIHMX
DHEPreTHUECKUX YpoBHEH AEn+1n K sHeprun En yacTuilsl B cirydae N = 5. Oret: 0,44.

22. Yacruma HaXoauTCAd B NOTEHUHUAIBHOM sAlIUKe. HallTh OTHOILIEHWE Pa3sHOCTH COCEIHMX
DHEPreTHUECKUX YPOBHEH AEn+1n K dHEprum En 9acTHIlBI B cirydae n — co. OTBeT: 0.

23. Onpenenutb XOJUIOBCKYH0 Pa3HOCTh MOTEHUHMAJIOB MEXAY TpaHsAIMU KPEMHHUEBOIO
obpasma mmpuHOi | =2 cM, MOMEIEHHOr0 B OJHOPOJHOE MArHHUTHOE IMOJE C HHIYKIMEH
B = 0,3 Tn, mpu mpomycKaHWH TOKa MIOTHOCTHIO j = 2 A/M?. [Toctosrnas Xomma Ry = 0,1 M¥/Ko.
OTtBert: 1,2 MB.

24.  OmnpenenuTh TOCTOSHHYIO XOIIa METalNIMYecKOro 00pasia, eciM KOHIEHTPAIUS
HOCHTENCH 3apsma N =4,1- 10%° M3, OrBer: 0,015 M3/Ku1.
25.  Kakas 4acTe (B %) HAuambHOTO KONHMYECTBA aTOMOB PaJMOAKTHBHOTO aKTHHUS 2°Ac

ocra”ercs uepes 5 cyt? Ilepuoa nomypacnana 10 cyrok. OrBer: 71 %.
26.  TlocrosHHas pacmaga A pyommms ©Rb pama 7,7-10% ¢l. Onpenmenurts ero mepmon
noaypacmnazaa Ti12 B MuHyTax. OTBer: 15 MuH.

27. 3a OIWH roAa HadaJlbHOC KOJIMYECTBO PAAMOAKTUBHOI'O H30TOIIa YMCHBUIWJIOCH B TPU
pa3a. Bo ckojIbKO pa3 OHO yMeHbIIUTCS 3a 1Ba roga? OTeet: 9.
28. 3a Bpems t = 8 cyT pacmanock k = 0,75 HadaapbHOrO KOJWYECTBA SACP PAJTHOAKTHBHOTO

u3oromna. Onpenenuts nepuo noiypacmnana 112. OTBer: 4 qHs.
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29. SlnepHas peakius HMMEET BHJ Li+?—> "Be+"He OmnpenenuTh MacCOBOE YHCIIO
HejocTaromiero uementa. OTeer: 7.

12 2 11
30. SlnepHas peakmuMs HWMEET BHJI C+"H->7+"B, OnpeaenuTh MacCOBOE YHUCIIO
HegocTarolero seMenra. Oreer: 3.

Onepatop 340 000 "KomnaHnus "TeHsop"

JOKYMEHT MOZMMCAH SMEKTPOHHOM MOAMUCHIO
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