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1 OBIIME ITOJIOXKEHUA

OneHouyHble MaTepuaibl — 3TO COBOKYMHOCTh Y4YEOHO-METOIMYECKHX MaTepuajioB
(MpaKTHYECKUX 3a/JaHuil, omucaHuid (GOpM M TPOLEAYp MPOBEPKH), MpEeIHA3HAUYCHHBIX IS
OLICHKM KadecTBa OCBOCHHSA OOydYalolIMMHUCS JAHHOM JAHUCHUUIUIMHBI KaK YacTH OCHOBHOM
00pa3zoBaTebHON MTPOTPaMMBI.

llenp — OLIEHUTh COOTBETCTBHME 3HAaHUN, YMEHUH UM YPOBHA MNPUOOPETEHHBIX
KOMIIETEHIIMI 00YJaloInXcs UeIsIM U TpeOOBaHUAM OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHOMN aTTECTALNH.

OcHoBHas 3a37a4a — 00ECHEYUTHh OLEHKY YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIIMH,
3aKPEIUICHHBIX 33 JUCLUIUIMHOMN.

KonTponp 3HaHul poBOAUTCS B (popMe MPOMEKYTOUHOH arrecTanuu. [IpoMexyrounas
aTTecTalus NpoBOAUTCS B (hopMe 3K3aMeHa B MEPBOM M BTOPOM CEMECTpax M 3a4eTa B TPEThEM
ceMecTpe.

dopMa mpOBEAECHHUS HSK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKHM BOIIpOCaM,
c(OpPMYITMPOBAHHBIM C YYETOM COJECpPXKAaHUS YYeOHON AUCHUILUIMHBI U PEUICHUE MPAKTUYECKUX
3amay. dopma mnpoBeAeHUsT 3ayeTa — MHCbMEHHBI ONpPOC MO TEOPETUYECKHM BOIpOCaM U
peneHne NpakTUYECKUX 3a1a4.

2 OITUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHW S KOMIIETEHIIUIA

CdopmHupoBaHHOCTh Ka)KJ0M KOMITEHUUHU (WIK €€ 4acTH) B paMKaX OCBOCHHUS JIaHHOU
JTUCIUILIMHBI OIIEHUBAETCS B Mpoliecce MPOBEACHHs 9k3aMeHa B popMme OaabHOM OTMETKH:

«OTIAMYHO» 3aCITy)KUBACT CTYACHT, 0OHAPYKUBIIMIA BCECTOPOHHEE, CUCTEMATHUECKOE U
r1yO0oKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHSATH 3aJaHMS,
MPEAYCMOTPEHHBIE TPOrPAMMOI, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BBICTaBISAETCS
CTyJICHTaM, YCBOMBIIHMM B3aWMOCBSI3b OCHOBHBIX MOHATUM AUCHUIUIMHBI B UX 3HAYEHUU IJIS
npuobperaemMoii mpodeccuu, MNPOSIBUBIIUM TBOPUYECKHE CITIOCOOHOCTH B TOHUMAaHHHU, U3J10KEHUU
Y UCTOJIb30BaHUH Y4€OHO-IIPOrPAMMHOI'0 MaTepuaa;

«Xopomo» 3aciy)XUBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IPOrpaMMHOr0 MaTepuaa, YCHEIIHO BhIMOIHSIIOUINI IpeyCMOTPEHHBIE B IpOrpaMMe 3aJaHus,
YCBOMBILIUN OCHOBHYIO JUTEPATYPY, PEKOMEHJOBAaHHYIO B mporpamme. Kak mpaBuiio, oleHKa
«XOpOILI0» BBICTABISAETCS CTYACHTaM, IOKa3aBIIMM CHUCTEMATHYECKUH XapakTep 3HAHUU IO
TUCITUIIIMHE W CIIOCOOHBIM K UX CAMOCTOSTENHFHOMY IOMOJHEHHIO W OOHOBJICHHIO B XOJI€
JanbHene yueOHoi paboThl U IpohecCHOHATBHON AESITENTbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCITyKUBAET CTYJIEHT, OOHAPYXUBIIMK 3HAHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOJAMMOM i JajbHeuied ydeObl u
npenacTosimiell  paboThl TO CHENHATbHOCTH, CHPABJSIIONIMICS C BBIMIOJHEHUEM 3aJlaHuH,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOu, PEKOMEHIOBAHHOMU
nporpammoil. Kak mpaBuio, OIEHKAa «yJOBJIETBOPHUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JOIYCTUBIIMM MOTPEIIHOCTH B OTBETE HA IK3aMEHE U IPHU BBINOJIHEHUU 3K3aMEHAI[MOHHBIX
3a/laHuii, HO OOJIAJAOIIMM HEOOXOAMMBIMU 3HAHUSMU JUISL UX YCTPAHEHHS O]l PYKOBOJCTBOM
IIPEeno/1aBaTels;

«HeynoB/1IeTBOPUTEJIBHO» BBICTABISETCS CTYJIEHTY, OOHAapyKUBIIEMYy TMpoOensl B
3HAHUAX OCHOBHOIO Y4e€OHO-TIPOTPaMMHOIO MaTepuaia, IOMYCTUBLIEMY MPHUHIMIHUAIbHBIE
OIMMOKKA B BBIMOJIHEHUU MPEIyCMOTPEHHBIX MporpaMMmoi 3amaHuii. Kak mpaBuio, oIeHKa
«HEYAOBJIETBOPUTEIILHO» CTAaBUTCS CTYIEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH O0ydeHHE WU
OPUCTYNHUTh K MPOGECCHOHATBHON NEATEIHHOCTH MO0 OKOHYAHWUHU By3a 0€3 JOMOITHHUTEIBHBIX
3aHSATHI MO COOTBETCTBYIOIIECH TUCIUTIIINHE.

ChopmupoBaHHOCTH KaKI0M KOMITEHIMU (WK €€ 4acTH) B paMKaX OCBOCHHUS JaHHOM
JTUCIIUIUIMHBL OIIEHUBAETCS B Ipoliecce MPOBEACHUs 3auera B (opMe OLIEHKH «3aYyTeHO» WU
«He3auteHo».



Onenka  «3a4TEHO» BBICTABJISETCS  CTYAEHTY,  KOTOpPbII  MPOYHO  YCBOMII
IPEIYyCMOTPEHHBIA MPOrpaMMHBIN MaTepHual; MPaBUIbHO, apryMEHTHPOBAHO OTBETHJI Ha BCe
BOMIPOCHI, C TPHUBEIECHUEM IMPHUMEPOB; TOKa3al TIIIyOOKHE CHCTEMAaTU3UPOBAHHBIC 3HAHMS,
BJIaJIe€T NMPUEMAMHU PACCYKIEHHUS M CONOCTAaBJIAET MaTepuall U3 Pa3HbIX UCTOYHHUKOB: TEOPHIO
CBSI3BIBACT C MPAKTUKOM, IPYTMMHU TEMaMHM JaHHOTO Kypca, IPYTHX M3ydaeMbIX MPEIMETOB; 0e3
OLIMOOK BBIITOJHIII IPAKTUYECKOE 3aJaHHE.

Onenka «He 3a4TeHO» BBICTABISAETCS CTYAEHTY, KOTOpbli He crpaBuwicst ¢ 50%
BOIPOCOB M 3aJaHMii, B OTBETaX Ha JPYrue BOIPOCH! JOIMYCTHJ CyllecTBeHHble omnOku. He
MOJKET OTBETUTH Ha JONOJHUTEIBHBIE BOIIPOCHL, MPEJIOKEHHbIE ITpenoaBareneM. LlenoctHoro
IPEJCTaBICHNUS O B3aMMOCBS35X, KOMIIOHEHTaX, 3Tanax Pa3BUTUS KYyJIbTYPbl Y CTYAEHTa HET.
OneHuBaeTcsl KaueCTBO YCTHOM M IMMCbMEHHOM Peuu, KaK U IIPU BBICTABJICHUHU I0JIOKUTEIBHON
OLIEHKH.

OneHka «Hey/A0BJIETBOPUTEJIBbHO» WIN «He 3aYTeHO0» BBICTABJISETCS TakKe B Ciydae,
€CIIM CTYJIEHT HE BBINOJIHWI W/WIM HE 3alUTWI JabopaTopHble pabOThl, MPEayCMOTPEHHbIE
rpaduKoM B JAaHHOM CEMECTpe, U HE BIIAJCET NMPHOOpETaeMbIMU B MpOIECCe MPAKTHYECKUX
3aHATUM HaBBIKAMU pelleHus (U3NYECKUX 3a/1a4 [10 TeMaM TeKYIIEro ceMecTpa.

3 IMTACHOPT OHEHOYHbBIX MATEPUAJIOB 11O JIUCHUIIJIMHE

Ne KonTpomupyemsbie pazaesnbl Koa xoHTpOnupyemoii Bun, meron, hopma
/a (TeMbl) TUCIUTLUTHHBI KOMIETSHITUH (Wn e OLICHOYHOT' O
4acTH) MEPONPHUATHS
1 2 3 4
1 du3nyeckrue OCHOBBI KJIACCUYECKOI MEXaHUKU
1.1 | BeeacHue OIIK-3 SK3aMel
OIIK-4
1.2 | Kunemaruka mocTynaTeabHOTO OIIK-3 DK3aMeH
Y BPAILIATEJIbHOTO JBHKEHUS OIIK-4
1.3 | JluHamMuKa MOCTYNaTeIbHOTO U OIIK-3 DK3aMeH
BpAILATEJILHOTO JBHKECHUS OIIK-4
1.4 | 3akoHBI COXpaHEHUS OIIK-3 DK3aMeH
OIIK-4
1.5 | OcHOBBI cienMaIBLHON TEOPUHU OIIK-3 OK3aMeH
OTHOCHTEJIBHOCTH OIlK-4
1.6 | Mexanuueckue kojaeOaHus OIIK-3 DK3aMeH
OIIK-4
2 OCHOBBI MOJICKYJISIPHOM (PU3MKH U TEPMOJUHAMUKHU
2.1 | OcHOBBI MOJIEKYJIIPHON (PU3UKH OIIK-3 DK3aMeH
OIIK-4
2.2 | OCHOBBI TEPMOJUHAMUKHI OIIK-3 DK3aMeH
OIIK-4
3 DIEKTPUYECTBO
3.1 | DnexrpocraTuka OIIK-3 OK3aMeH
OIIK-4
3.2 | [IpOBOTHUKY U JUAIECKTPUKHU B OIIK-3 DK3aMeH
AJIEKTPUYECKOM I10JIE OIlK-4
3.3 | TTocTOSIHHBIH IeKTPHYSCKUAN OIlK-3 DK3aMeH
TOK OIlK-4
4 DNEeKTPOMArHeTHU3M
4.1 | MarHuTHOe 1oJie B BaKyyMme OIIK-3 OK3aMeH
OIIK-4




4.2 | MargauTHoe 1oJjie B BEIECTBE OIIK-3 DK3aMeH
OIlK-4
4.3 | DnekTpoMarHuTHas WHIYKITUS OIIK-3 DK3aMeH
OIlK-4
4.4 | DneKTpoMarHuTHBIE KoJIeOaHuUs OIIK-3 DK3aMeH
OIlK-4
5 Bonnsl u ontuka
5.1 | Boxnsl OIIK-3 3ayer
OIlK-4
5.2 | Onruka OIIK-3 3ayer
OIlK-4
6 KBanToBas pusnka
6.1 | KBanToBas ontuka OIIK-3 3ayer
OIlK-4
6.2 | KBanTOoBas MexaHHKa OIIK-3 3ager
OIIK-4
7 AToMHas U siepHas pu3MKa
7.1 | ®usuka atoma OIIK-3 3auer
OIlK-4
7.2 | DneMeHThl PU3UKHU TBEPIOTO OIIK-3 3auer
Tena OIIK-4
7.3 | Snepnas ¢puzuka OIIK-3 3auer
OIlK-4

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPUAJIbBI

4.1. llpome:kyTouHas arrectanus B popme s3x3amena (1 cemectp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETEHIIUH CoaepixaHue KoMIeTeH UM
OIIK-3 CriocobeH Ha OCHOBaHMH COBOKYITHOCTH MaTeMaTHYECKHX METO/I0B

pa3pabarbiBaTh, 0O0CHOBBIBATH U PEATM30BBIBATH MIPOLIEAYPHI PELICHUS
3a7a4 NpoQecCuoHaNbHOM NesTeTbHOCTH

Tunosble TeOpeTHYECKHE BOMPOCHI K IK3aMEeHY 10 IHCHUILINHE

1. MarepuansHas Ttouka. Cucrema otcuera. I[lyte. Ilepememenue. CkopocTh H
YCKOPEHUE MATEPUATIBHON TOYKH, UX MPOEKIIMN Ha KOOPIUHATHBIE OCH.

2. Bpamenue marepuanbHON TOUKH BOKPYT HEMOABMXKHOW OCH. YIJIOBas CKOPOCTh U
yrioBoe  yckopeHue. CBs3b MEXIy VYIJIOBBIMH W JIMHEHHBIMH  KHHEMAaTUYECKUMH
XapaKTepUCTUKAMM.

3. I'panunpsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHHWKH. [lepBeiii 3akoH HeioToHA.
Cuia, macca u umnynasc. Btopoil 3akoH HbioTOHa kak ypaBHEHUE NBMKEHUs. TpeTuil 3aKoH
HrroToHa.

4. 3akoH BceMHpHOTo TsroreHus. Cuia TsDKECTH W Bec Teia. Ympyrue criibl. CHITBI
TpPEHUSL.

5. KoncepBatuBHBIE W AHWCCHUNATUBHBIE CHIBL. [loTeHIManbHas »Heprus. Buubl
MOTEHIHANBHOMN SHEpruu. [loHas MexaHnYecKast SHEpTrus.

6. BHyTpeHHWE W BHENIHHWE CHIIBL. 3aMKHYTas CHCTeMa. 3aKOH COXpPaHEHUS IOJHOMN
MexaHu4ecKor dHeprun. CBs3b 3aKOHOB COXPAHEHHsSI CO CBOMCTBAMH IMPOCTPAHCTBA U BPEMEHHU.

7. 3akoH COXpaHEHHUS UMITYJIbCA.

8. MOoMEHT CHIIBI, MOMEHT HUMITYJIbCa. 3aKOH COXPAHEHUS MOMEHTA UMITYIIbCA.




9. OCHOBHOI1 3aKOH AMHAMUKH BPANIaTEIHHOTO ABHKEHUS.

10. MowmeHT uHepIMH, ero cBoiicTBa. Teopema IllTeitHepa.

11. Mpunmun otHocutenbHOCTH [amunes. [IpeoOpazoBanue [ammnes. Kmaccudaeckas
TeopeMa CIOKEeHUs ckopocTeil. MTHBapraHTHOCTH 3ak0HOB HbI0TOHA B MHEPLIMATBHBIX CUCTEMAaX
oTcyera.

12. Tloctynarel JiiHmteliHa. [IpeoOpasoBanus JlopeHma. OTHOCUTEIBHOCTh MOHSATHUS
OJHOBPEMEHHOCTH. (OTHOCHUTEIBHOCTh JUIMH U IPOMEXKYTKOB BpeMeHH. VHTepBas Mexny
COOBITUSIMH.

13. PenATUBUCTCKHI 3aKOH TNPeoOpa3oOBaHUs CKOPOCTH. PENSTHBHCTCKUN HUMITYJIBC.
PenstuBucTckoe ypaBHEHHE AMHAMHUKHU. PeISTHUBHCTCKHE BBIPAXKEHHUS ISl KUHETUYECKOW U
IIOJIHOM dHEPruu. B3auMoCBsA3b MacChl U SHEPTUH.

14. TlonsitTue o HeMHEpPUUAIbHBIX cucTeMax orcuera. Cunbl uHepuuu. I[IpuHIUD
SKBUBAJICHTHOCTH DUHILTEHHA.

15. JIuddepennuanbHoe ypaBHEHHE CBOOOAHBIX TapPMOHHYECKHUX KOJCOAHWH M €ro
peleHue.

16. YpaBHeHue 3aryxarouux koilebaHuid u ero pemieHue. [lapameTpbl 3aTyxaromux
KOJICOaHHIA.

17. YpaBHeHME BBIHYKICHHBIX KOJieOaHUI U ero pelieHue. SBieHue pe3oHaHca.

18. Craructudeckuit u TEPMOJIMHAMUYECKUN METObI UCCJIEZIOBAHUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOIMHAMUYECKUX IUarpaMMax COCTOSTHUSI.

19. Uneanbublii Ta3. [laBneHue wupeanbHOro ra3a. BbIBoI OCHOBHOTO YypaBHEHHS
MoJieKyisipHo-KuHeTnueckoit reopun (MKT) uneansHoro rasa.

20. Cpenusis KUHETHYECKassh DSHEPrUs MOJIEKYI HA€albHOr0 ra3a. MoleKyaspHO-
KHHETUYICCKOE TOJKOBAaHWE aOCONIOTHOM Temrmeparypbl. UUCIIO cTernmeHel CBOOOIBI MOJIEKYIIHI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTHHU 10 CTENEHSIM CBOOOIbI MOJICKYII.

21. OcHOBHOE YpaBHCHHE COCTOSHUSI wHaeanbHOro raza (ypaBHeHnue Kiameiipona-
MenneneeBa). M3omporieccsi.

22. 3akoH MakcBemna Uil pacrpeeeHus MOJIEKYNI HJICATbHOTO Ta3a M0 CKOPOCTSIM H
SHEPrusiM. XapaKTepHbIE CKOPOCTH ABUKEHUS MOJIEKYII UJ€AIbHOTO rasa.

23. TlpuHnun netanbHOTO paBHOBecHs. bapomerpuueckas dopmyna. 3akoH boibiMana
JUISL pacTipeiesIeHHs] YaCTUIl BO BHEILIHEM MTOTEHI[MATBHOM II0JIE.

24. Pabora mpu U3MEHEHWH OOBEMa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEPIrHS
uacalbpHoro rasa. Ilepsoe Hauano TepMOIMHAMUKH, €70 IPUMEHEHHE K H30IpoueccaM. Bropoe
Hayajao TepMOJUHAMUKHU.

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETEHIIUH CoaepixaHue KoMIeTeH UM
OIIK-4 CriocobeH aHanM3upoBaTh (PU3NYECKYIO CYIIIHOCTD SIBJICHUN U MPOLIECCOB,

JIKAIUX B OCHOBE (DYHKIIMOHUPOBAHUS MUKPOIIEKTPOHHONU TEXHUKH,
MPUMEHSITh OCHOBHBIE (PU3NYECKUE 3aKOHBI M MOJIENH IS PEIICHUS 33129
npo¢eCCHOHATBHON IEeATETLHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 TUCHUILIMHE

1. BbluncrneHue NpoOiIGHHOTO MyTH NMPU HEPABHOMEPHOM ABMKEHHUU MaTepHallbHON
TOUYKH.

2. llentp w™acc. VYpaBHeHWe JBIKEHHS IleHTpa wMacc. CHcremMa IIEHTpa Macc.
PeakTuBHOE ABUXKEHUE.

3. KpuBonmHeiiHOe MBMKEHUE MaTepUANBbHON TOUKH. TaHTCHIMAIBHOE W HOPMAaIbHOE
YCKOpEHHUE.

4. BpIBOJ MOMEHTOB MHEPLMHU CTEPKHS, UJINHAPA, [Iapa.



5. Pabota cunsl 1 MomtHOCTh. KHHETHYECKast SJHEPTHSI TOCTYMATEILHOTO JIBUKCHHSL.

6. Kunernueckas osHeprusi Tena, BpPALIAIOMIETOCS BOKPYT HEMOJBMKHOW  OCH.
Kunerndeckast sHeprus npu MmioCKOM JABUKEHUU.

7. Cobonnbie ocu. ['mpockomn. [Ipeneccus rupockomna.

8. IlpyxuHHBIH, QU3NUECKUN U MATEMATHUECKUN MAsITHUKA. DHEPTHUsl TAPMOHUYECKOTO
OCIIILISATOpA.

9. CnoxeHre OJMHAKOBO HAIIPABJICHHBIX U B3aUMHO MEPIICHIUKYISPHBIX KOJICOAHHIHA.

10. DxcnepuMeHTalIbHOE MOATBEPKICHUE pachpenenenus Makcsemia: onbITel LlTepHa
u Jlammepra.

11. CpenHee 4dHCIIO CTOJKHOBEHHWH, CpeIHss JJIMHA CBOOOMHOTrO Tmpobera U
3 PEeKTUBHBII THAMETP MOJIEKYIL.

12. Anmabarnebrii nponecc, ypaBHeHue Ilyaccona.

13. TemmoemkoCcTh HIEaTBHOTO Ta3a NpH H3OMpoleccax. YpaBHeHWe Maiiepa.
Knaccuueckast MOJEKyIIpHO-KMHETUYECKash TEOpHUsS TEIUIOEMKOCTH HAEaJbHOrO0 ra3a M ee
OTPAaHUYEHHOCTD.

14. Kpyrosoii nponecc (uuki). TermnoBeie ABUTATENH W XonoawibHble MamuHbl. KITJ]
uJeaIbHOM TeroBoil mamuHel. [{ukn Kapho.

15. DHTponus uaeansHOro raza mpu OOpaTUMBIX U HEOOPATUMBIX Mpoleccax. Teopema
Hepncra. Cratuctuyeckoe TOJIKOBaHUE SHTPONUU. TepMoguHaMUKa HEOOPATUMBIX MPOIECCOB.

Tunoswlie 321a4M 0 JUCHUILIHHE
1. JIBIDKCHHE MaTepHAbHOM TOUKH 3a1aHo ypaBHeHHeM X=At+Bt’, rie A = 4 m/c, B=-0,05
m/c?. OnpenenuTh KOOPAWHATY B MOMEHT BPEMEHH, B KOTOPBIl CKOPOCTh V TOYKU paBHA HYIIIO.
OTtBert: 80 M.
2. JIBuKeHre MaTeprallbHOM TOYKU 33/1aHO ypaBHEHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
m/c?. Onpenenuth yCKOpEHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOYKH paBHA HYIIIO.
Ortser: -0,10 m/c?.
3. JluHeiHass CKOPOCTh Vi TOYEK Ha OKPYKHOCTH BpAIIAIONIETOCs JWCKa paBHA 3 M/C.
Touku, pacnonoxennble Ha AR=10 cm Oarke K OCH, UMEIOT JTUHEHHYI0 CKOPOCTh V=2 M/C.
Ornpenenutsb yriioByl0 CKOpOCTh BpamieHnus aucka. Orser: 10 paa/c.

4. Jluck Bpamaercss COIVIACHO YpPaBHEHUIO ¢ = A+Bt+Ct%, tne A=1 pan, B=-2pan/c,
Cc=05 pan/c3. Haiitu yriioBoe yckopeHnue B MoMeHT Bpemeru t = 2 c. OTBeT: 6 pan/c.
S. JIuck BpamaeTcs COrjJacHO YpaBHEHHUIO ¢ = A+Bt+Ct%, rie A=1 pan, B =12 pan/c,

c=-1 pan/c3. B kakoit MOMEHT BpeMeHHU yTiIoBasi CKOPOCTh AKCKa OyaeT paBHa Hym0? OTBer:
2c.

6. HaiiTu MOMEHT MHEpLIMK NOJIOTO IMIUHAPA MAaCCON 2 KT U PailycoM 5 CM OTHOCUTEIBHO
ero ocu cummetpuun. Oret: 0,005 Kr-m>.

7. Haiitu MomeHT mHepuuu mapa maccoil 5 kr u paauycoMm 10 ¢cM OTHOCHUTEIBHO OCH,
npoxozsiien yepes ero ueHTp mMacc. Orser: 0,02 KoM,

8. Haiitn MomeHT uHepuu jaucka maccoit 0,5 kr u paamycom 20 cM OTHOCHUTEIIBHO OCH
NEepHEeHINKYIIPHOH K MIIOCKOCTH JKMCKa U Mpoxosiei uepes ero nentp. Orser: 0,01 Kr-m’,
9. HalitTh MOMEHT WMHepUMHM CTEpXKHS Maccol 5 Kr M JUIMHOW 1,2 M OTHOCHTEIBHO OCH
NEPIEHIUKYJIIPHON K CTEPKHIO U IPOXosiiel yepes ero cepeauny. Orser: 0,6 Kr-m’.
10. HaiiTu MOMEHT WHEepuMH CIUIONIHOTO IWJIMHApPA MAcCOl 2 KI' U pPaauycoM S cM
OTHOCUTENBHO ero ocu cummeTpuu. OTBet: 0,025 KM’

11. HalitTn MOoMeHT mHepuuu crepxHs mMaccod 1,5 kr m mIMHOM 1 M OTHOCHTENBHO OCH
NEPIEHUKYIJIIPHON K CTEPKHIO U TpoXosiiel yepes ero konen. Orser: 0,5 Kr-m’.

12. BepeBka paspeiBaeTcs NpH IMOJABEIIMBAHMM K HEW Tenma Maccod 36 kr. Temo kako
HauOOJIbIIeN MacChl MOYKHO MTOJTHUMATh Ha 3TON BEepeBKE C YCKOpEHHEM 2 m/c?? Oteer: 30 Kkr.
13. Teno cockanb3pIBaET MO INIAJKON MOBEPXHOCTH, COCTaBisAomEend yroi 30° ¢ TOpU30HTOM.

Haiitu yckopenue tena. OTBer: 5 m/c%.



14. C xaxkoli MMHMMAaJIbHOM FOPU30HTAJIBHON CHIJION HY)KHO MPUKHUMATh TEJIO MAacCOi 2 K K
BEPTUKAIBHOW cTeHe, 4yToObl oHO He ymano? KoadduiumeHT TpeHHs MeXay MOBEPXHOCTHIO
cteHsl U TesoM pasel 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BeicoThl 19 M 3a 2 ¢. Haiitu crity conpoTHUBIIEHUS BO3AyXa,
cuuras ee nocrossaaoi. Oteer: 0,25 H.
16. MaxoBuK B BHJE LWIMHIpAa Maccod 5 kr u pamuycomM 20 cm 3a 4 ¢ OT Hayana

PaBHOYCKOPEHHOTO BpaIieHus 1ocTUr 4acToThl 10 06/c. HailT MOMEHT cuil, JeMCTBYIONMUX Ha
maxoBuk. Orer: 1,57 H-m.

17. ToHkul OgHOPOAHBINA cTepkeHb JuIMHOM 50 cM 1 maccoit 400 r BpamaeTcsi ¢ yrjioBbIM
yckopeHHeM 3 paz/c’ OKONO OCH, HPOXOISIEil MEpICHANKYISPHO CTEpKHIO 4epe3 ero
cepenuny. Onpenenuts Bpamaomuii MomeHT. OTBer: 25 MH-Mm.

18. [Tyns nmerut co ckopocthio 800 M/c, Bpamasch OKOJIO MPOAOJIbHON ocu ¢ yactoToir 3000
00/c. IlpuHMMas TyIO 3a IMWIMHIPUK AUAMETPOM 8 MM, ONPEICIHUTh KaKyrO JOJIF0 KUHETHYCCKOM
SHEPrHH TeJIa COCTABIIIET KUHEeTHYecKast sHeprus BparieHus. OrBet: 0,44 %.

19. [Ton neiicTBHEeM MOCTOSIHHOW CHJIBI BaroHETKa MpHOOpena cKopocTh 2 m/c. OnpenenuTtsb
paboty A cubl, eciau macca Baronetku pasHa 400 kr. Orser: 800 k.
20. Manenbkuii mapuk Maccod 100 r ABMXKETCS B TOPU30HTAJIBHOM IUIOCKOCTH HA HUTHU

nmuHoit 40 cM. Kakyio paboTy HYXHO COBEPIIUTH, YTOOBI YBEIMUYHTH YIJIOBYIO CKOPOCTh
nrapuka ¢ 20 pan/c o 25 pan/c? Orser: 18 k.

21. OrnpenenmuTth JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOr0 IUIMHIIPA, CKATUBIIErocsi 6€3 CKONMBKEHHS C
HAaKJIOHHOM IIJIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. ODHOPOIHBIM IWIMHAP KaTUTCA 0€3 NPOCKAIb3bIBAaHUS 10 TOPU30HTAIBHOU

MOBEPXHOCTH CO CKOPOCTHIO 2 M/c. Ha Kakyio BBICOTY OH CMOJKET IMOJHATHCS IO HAKJIOHHOMN
miockoctu? Oteet: 0,3 m.

23. CHapsig maccesl 50 Kr, JeTSmuid ropu3oHTAILHO cO ckopocThio 800 M/c, momamaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaiiTu ckopocTh muaTdopMmsl Mocie MOoNajaHus
cHapsiza, ecnu ee macca 16 T. OTBet: 2,5 m/c.

24. I[To ropu3oHTaIBHBIM peiabcaM co cKOpocThio 20 kM/4u BHkeTcs miuatdopma maccsl 200
kr. Ha Hee BepTuKaibHO MagaeT kameHb Macchl 50 Kr u nBuxkeTcss BMecte ¢ ruargopmon. C
KaKOI CKOPOCTBIO IOCIIe 3TOro JABMKeTcs miaardopma? OrBer: 16 km/4.

25. [Tnardpopma B BHze aucka maccoil 4 Kr u paauycoM 12 cMm Bpamiaercs 1Mo HWHEpLHH
BOKPYI' BEPTHUKAJIBHOW OCH. BO CKOJNBKO pa3 yMEHBIIMTCA 4acTOTa BpalllEHUs, €CIU Ha HEe
TIOJIOXKUTH KOJIBIIO Maccoi 1 xr u pagmycom 10 cm? OtBer: 1,35.

26. Touka coBepiaeT rapMOHHYECKHE KoJieOaHus 1Mo 3aKoHY X = ACOS(mt+@g), rae A=3 cm,
a®=2c". Haiiru MaKCUMaJIbHYIO CKOPOCTh Touku. OTBeT: 6 cM/c.

217. Touka coBepiaeT rapMOHHYECKHE KolieOaHus MO 3akOHY X = ACOS(wt+@g), rae A=5 cm,
a ® = 2 ¢ Haiitn MakcuMaibHOe yekopenue Toukn. Orser: 20 em/c’.

28. Haiftu mnepuon konebGaHuii (u3MYECKOro MasiTHHKA, MPEICTABIAIOIIEr0 CcoOon

OJIHOPOJAHBINA cTepkeHb JiauHOW 60 cM, BpallalIIUics BOKPYT TOPH3OHTAJIbHOW OCH,
npoxosuIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29. Haiitu mnepwon koneGanuii  (U3MUECKOTO MAaATHHKA, MPEACTABIAIONIET0 CcoOO0M
OJTHOPOJHBIN AUCK paanycoM 30 cM, BpallaloLMiics BOKPYT TOPU30HTAIBHOM OCH, MPOXOIeit
yepe3 kpaii aucka. Orer: 1,33 c.

30.  baminon BMecTUMOCTBIO 20 J1 CONEPKUT YIIeKUcblid ra3 maccoi 500 r moj naBieHueM
1,3 MIla. Onpenenuts TemnepaTypy raza. Orser: 275 K.

31.  Kakoif 00beM 3aHMMaeT HeaTbHBIN ra3, coaepKamuid | KMoJb BemecTBa Mpy JaBICHUN
1 MIla i Temneparype 400 K? Orger: 3,3 m°.

32.  bamion BMectuMocThiO 12 11 comepxut yriekucinslii ra3. lasnenue rasa pasao 1 Mlla,
temriepatypa 300 K. Onpenenuts maccy rasza B 6amuione. OrBert: 212 1.

33. B Gamnone BMecTMOCThIO 25 11 HaxomuTcs Bogopon mpu temieparype 290 K. Ilocre

TOTO Kak 4YacTh BOJOPOJa M3PACXOAOBAJIM, JaBiieHWe B OaytoHe moHu3uioch Ha 0,4 Mlla.
Ornpenenutb Maccy U3pacxoJ0BaHHOTO Bojgopoaa. Oreer: 8,3 1.



34. B OGamnone copepxxkutcs ra3 npu temmneparype 100 °C. [lo kakoi temneparypsl (B °C)
HY)KHO HarpeTh ras, 4ToObl €ro JaBJICHUE YBEIWUYUIIOCH B /1Ba paza? Oreer: 473 °C.

35. Kakoe xomm4ecTBO TEIIoThl moTpedyercs, 4roObl HarpeTh 1 mMonb a3zora Ha 300 K mpu
mocTossHHOM o0beme? OTBeT: 6,23 KK,

36. Ha CcKOJbKO HW3MEHWIACh BHYTPEHHSS OHHEPrus BOASHOTO Tapa, €CIH IPH €ro
M300apUYECKOM COKaTUH BHEIIIHHE CHJIBI cOBepIIvIK padoty paBHyio 10 k/[x? OrBet: 30 kK.
37. [Tpu KakOM aBJICHUU MPOUCXOIIIO N300apHOE paCIIMPEHUE a30Ta, €CIIM HA YBEIHMUYCHHE
ero oobema Ha 12 11 Ob1JT0 3aTpadeHo KoaumdecTBoO Ter1oThl paBHoe 21 k/[x? OTBer: 500 klla.
38. Kakoe Komm4ecTBO TEIUIOTHI OBUIO 3aTPadeHO Ha HArpeB reflus MPU IMOCTOSTHHOM 00bheMe
V=20 n, ecnmu ero paBnenue Bo3pocio Ha 400 k[1a? OrBer: 12 k/xk.

39. Kakoe xonmdecTBO TEIIOTH MoTpedyercs, 4To0bl HarpeTs § Moib Bojgopoaa Ha 100 K
MIpY MOCTOSAHHOM AaBieHun? OrBer: 23,3 kx.

40. ITpn u3oxopHoM HarpeBe | Mons renus Temieparypa yBenuuuBaeTcd B 3 paza. Haiftu
npuparienue >arponud. Oteet: 13,7 dx/K.

4.2. Ilpome:kyTouHas arrecranus B popme 3x3amMeHna (2 cemectp)

Kon Pe3ybTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbl
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U
OIIK-3 CnocobeH Ha OCHOBAaHUU COBOKYITHOCTH MaTe€MaTHYECKUX METOJIOB

pa3pabaThiBaTh, 00OCHOBBIBATH M PEATM30BBIBATH MIPOIICAYPhI PEIICHHSI
3a11a4 MpodecCHOHATBHOMN IeATETbHOCTH

Tunosblie TeopeTHYecKHe BONPOCHI K IK3aMeHY 110 TUCHUIIMHE

1. Dnexrpuueckuil 3apsj U ero cBoicTBa. 3akOH coXpaHeHUs 3apsiaa. BzaumoneincTeue
3apsA0B. 3akoH Kynona.

2. DIEeKTPOCTaTUYECKOE TI0Je, BEKTOp HANpPSKEHHOCTH. [IPUHIMI CyNepro3uIiuu
ANIEKTPUYECKUX ITOJIEN M €r0 NPUMEHEHHUE AJI pacyeTa MoJisd, CO3laHHOTO0 CUCTEMOM 3aps10B.

3. Tlorox BekTOpa HANpPSDKEHHOCTH JJIeKTpuYeckoro mois. Teopema [aycca s
AIIEKTPUYECKOTO IOJISI B BAKYyME.

4. Teopema 0 HUPKYISLUU BEKTOPA HAPSKEHHOCTH AeKTpudeckoro nois. [lorenman
T0JIs1 TOYEYHOT'O 3apsija.

5. CBoboxnHble U CBSI3aHHbIE 3apslbl. BekTop  anekTpuyeckoro cMeuieHus. Teopema
["aycca nist SIEKTPUYECKOTrO MOJIs B JUDJIEKTPHKE.

6. /JluonexkTpuku, TOMSApU3ANMS  AMAIEKTPHKOB.  BEKTOp  MOISIPU30BaHHOCTH.
ONEKTpUUYECKOE II0JI€ BHYTPU JUAJIEKTPUKOB. JlMasleKTpudeckass BOCIPUUMYHMBOCTH U
IPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsga B MPOBOJHHMKE.  DJIEKTPOCTaTHUECKas  MHIYKILHS.
DnexTpuueckas eMKOCTh YEIUHEHHOTO ITPOBOJIHUKA, 2-X MPOBOJHHUKOB.

8. DOmnextponBmkymas cuna. 3akoH OMa U CONMPOTUBIICHHUE MPOBOJHUKOB. 3akoH Oma B
UHTEerpanbHol 1 nuddepennmanbHoi popmax. 3akon OMa a1 HEOAHOPOAHOTO yJyacTKa LEMHu.

9. MomHuocts Toka. 3akoH [[xoyns-JIleHnma B MHTerpanbHON U AuQdepeHInatbHONn
dbopmax.

10. Bekrop MarHUTHOM MHAYKIIMH. MarHUTHOE 110JIe pAaBHOMEPHO JBMKYILErOCs 3apsa.
3akoH buo-Casapa-Jlamnnaca.

11. BsaumoneiicTBHE MPOBOIHUKOB C TOKOM. 3aKOH AmIepa.

12. Teopema 0 HUPKYISAIUU BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIS. 3aKOH MTOJTHOTO TOKA.

13. Tlorox Bekropa MarHMUTHOW MHAYKIHMH. Teopema ['aycca misi BeKTOpa HUHAYKIHH
MarHuTHOTO 1nouis. KoHTyp ¢ TOKOM B OJJHOPOJHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

14. SIBnenue JIEKTPOMarHUTHON UHAYKIHH. OnbIThI Dapanest. 3aKoH
NIEKTPOMarHuTHOM MHAyKuMH. IIpaBuno Jlenna. DnexkrponBrkymas cuna uHAyKuuu. [lomHsii



MarHuTHbIN NOTOK. Toku DyKo.

15. SBnenmne camomuaykiuu. ManyktuBHoCTh. DJIC camoumHaykuuu. MHAYKTHBHOCTH
COJIEHOU 1.

16. Bzaumuas wunaykuus. B3aumHas HHAYKTUBHOCTb. ODHEpPrusi KOHTYpa C TOKOM.
[ImoTHOCTB 3HEpPrUN.

17. HamarauuenHocts. Toku HamarHuyuBaHus. BekTop HampsHKEeHHOCTH MarHUTHOTO
noJist. TeopemMa o HUPKYISIUN BEKTOPA HAMIPSKEHHOCTH MATHUTHOTO TIOJIA.

18. VYpaBuenue MakcBemia i 3JIEKTPOMArHUTHOTO TOJSE B MHTErpajbHOM U
muddepeHnraIbHOR Gopmax.

19. lubdepennuanbHoe ypaBHEHHE DJICKTPOMArHUTHBIX KOJIEOAHUM, €ro peIICHHE.
Buasl konebanuit 1 X XapaKTEPUCTUKHU.

20. VYpaBHeHHE BBIHYXICHHBIX KojeOaHuil. Pe3oHanc TokoB u HanpspkeHuid. [lonarue o
MIEPEMEHHOM TOKE.

Kon Pe3yabTaThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI POrPaMMBbI
KOMIIETeHIH U Conep:xanue KoMIeTeHUH
OIIK-4 Crnoco0eH aHanmu3upoBaTh (PU3NUECKYIO CYIIHOCTD SBICHUHN U MPOIIECCOB,

JekKAIUX B OCHOBE (DYHKITMOHUPOBAHHSI MUKPOIJIEKTPOHHON TEXHHKH,
MPUMEHSTH OCHOBHbIC (PU3UUECKHE 3aKOHBI M MOJICIH TS PEIICHHs 33124
npodecCnOHATBHOM IeATEIIBHOCTH

Tunosblie TeopeTHYeCKUEe BONPOCHI K IK3aMeHY 10 IUCHHUILIHHE

1. TloreHmuanbHOCTH dJeKTpuyeckoro mnois. Pabora mo mnepemenieHuto 3apsna B
3neKTpruueckoM nosie. [loTenuanbHas 3Heprus B3auMoJICHCTBHS SJIEKTPUUYECKHUX 3apsI0B.

2. CBs3b MEXIY MOTCHIUAIOM U HAIIPSHKEHHOCTBIO.

3. Ilpumenenue Teopembl [aycca nansi pacdera SNEKTPUYECKUX TOJEH, CO3IaHHBIX
TOYEYHBIM 3apsJI0M, PAaBHOMEPHO 3apsDKEHHBIMM IJIOCKOCTBIO, C(Eepoi, HUTHIO, LUIUHAPOM,
1apoM.

4. BpruucieHue NOTeHIMANA 10 HAPSYKEHHOCTHU AIIEKTPUYECKOTO MOJIS.

5. DnexTpuyeckuil MOMEHT aumnois. TodedHslid JUMONb. OJIEKTpUYECKOe IoJIe
TOYEYHOTO JUIOJS U €ro pacyeT Ha OCHOBE MPHUHIIMIA CYNEPIO3UINU. DNEKTPUUECKOE M0JIe Ha
OCH JMIOJIS U B HAIIPABJICHUH, IEPIICHIUKYISPHOM K OCH JHUIOJIS.

6. DJeKTpuYecKHil JAMIONb B OJHOPOJHOM W HEOIHOPOIHOM JJIEKTPHUYECKOM IIOJIE.
[ToTeHmanbHast SHEPTUs JUIOIIA.

7. VYcnoBus g BEKTOpa HANPSHKEHHOCTH BJIEKTPUYECKOro TMOJMsl M BEKTOpa
AIIEKTPUYECKOTO CMELIEHUS Ha TPAHULIE ABYX JUIEKTPUKOB.

8.  CernerodjeKTpUKH, UX CBOMCTBA. JIMDIEKTpUIECKHIA THCTEPE3HC.

9. KongeHncatopbl, BHIbl KOHJEHCATOPOB. OHEPrus 3apspKEHHOTO IPOBOJHUKA,
KOHJIEHCATOpa. DHEPTHsl MIEKTPUIeCcKoro nojist. O0beMHasi INIOTHOCTh YHEPTHUH.

10. Knaccuyeckue OnbITH 10 OOHAPY)KEHUIO U OOBSICHEHUIO MEXaHNW3Ma BOSHUKHOBEHHS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHUS OJIIEKTPUUYECKOTO TOKA. XapaKTepUCTHUKU
ANIEKTPUYECKOTO TOKA: CHJIA TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPBIBHOCTH.

11. PaszBerBneHHble anekTpuueckue uenu. [Ipasuna Kupxroda.

12. Ksasucramuonapuele TOkH. IIporecchl ycTaHOBIEHUS TOKa NpH 3apsie, paspsie
KOH/JIEHCATOoPA.

13. Tlpumenenue 3axona buo-Casapa-Jlamnaca s pacyera MarHUTHOTO TOJISL TIPSIMOTO
MIPOBOJHMKA C TOKOM, KPyTOBOT'O ITPOBOJHUKA C TOKOM.

14. ]leficTBMe MarHUTHOTO Ha ABMKYIuics 3apsy. Cuna Jlopenna. Dddexr Xomna.

15. TlpumeHeHHe 3aKoHA IOJHOTO TOKa JJsi pacuéra MAarHUTHOTO TOJSI COJIEHOW/A,
TOPOMIAJIbHON KaTYIIKH.

16. Pabora mo mepeMenieHnto MpOBOAHNKA U KOHTYpa C TOKOM B MATHUTHOM ITOJIE.




17. V3meHeHnne cuibl TOKa TMPH pa3MbIKAaHMM/3aMbIKAHUW IIETIH, COJEpIKallei
MHTyKTUBHOCTb.

18. VYcnoBus A BEKTOPOB MHAYKIUHU U HAMPSDKEHHOCTH MarHUTHOTO TMOJISl HA TPaHUIIe
JIBYX MarHETHKOB.

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

20. luBepreHuyst W pOTOp BEKTOpa MWHAYKIMM MAarHUTHOTO Tmoiisi. Buxpesoe
AIIEKTPUYECKOE T10JI€, TOK CMELICHUS. DJIEKTPOMAarHUTHOE T10JI€.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccrosiHre MeXAY ABYMs TOUYEUHBIMU AIEKTPUUYECKUMU 3apsiiaMu, €CJIU U3BECTHO,
YTO MPU YMEHBIIEHUH 3TOTrO paccTosiHus Ha 50 cM cuiia B3aUMOJACHCTBUS yBEIUYHBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pammycom 15 cm Haxomutes 3apsg Q = 2 vKn. Omnpenenutsb
HANPSDKEHHOCTh £ 3JEKTPOCTaTUYECKOro Mojs Ha pacctosHuu I = 10 cM oT ueHTtpa chepsl.
Otsert: 0.
3. Ha wmeramnmuueckoit chepe paguycom 15 cm Haxoautcs 3apan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTH £ 3JIEKTPOCTATUYECKOro Mo Ha noBepxHoctH cheprl. OTBer: 800 B/Mm.
4. Ha wmerammmnueckoit chepe paguycom 15 cm Haxoautces 3apan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTh £ 3IEKTPOCTaTUYECKOro Mojs Ha pacctosHuu I = 20 cM oT ueHTtpa chepsi.
OtBer: 450 B/m.
5. Merammueckuii map paauycom 5 cm Hecet 3apsan Q = 10 uKn. Onpenenuts noteHman ¢
AJIEKTPOCTATUYECKOTO 10JIsI Ha noBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIEHTPHUYECKHE METAITMUECKUE 3apspkeHHbIe cepsl paguycamu Ry =6 cm u Ry = 10
CM HEeCyT cooTBeTcTBeHHO 3apsanl Q1 = 1 HKi u Q; = -0,5 uKi1. Halitn HanpsbkeHHOCTH E TIOJIs
B TOYKE, OTCTOSIIEH OT eHTpa cep Ha pacctosiHue 1 = 5 cm. OTBet: 0.
7. DIeKTpuYecKoe II0JIe CO3JaHO JABYMs OECKOHEYHbIMH HapajuIeJbHbIMU IJIACTUHAMH,
HECYIIMMH PaBHOMEPHO paclpeesieHHbId 1Mo rmiomaau 3apsa [ =1 KM% Onpenenutb
HanpsbkeHHOCTh E monst mexay mnactuaamu. OtBet: 0.
8. DnexTpuyeckoe TIoJie CO3MaHO JBYMS OECKOHEYHBIMH IapauIeIbHBIMH TUTACTHHAMM,
HECYIIMMH DPAaBHOMEPHO pacIpeiesieHHbIH 1Mo Iiomaau 3apsa [ =1 KM% Onpenenutb
HanpspbkeHHocTh E nons BHe minactud. OTBer: 113 B/m.
9. TloTeHIMAI HIEKTPHYECKOTO OIS, CO3/ABAEMOTO CHCTEMOH 3apsiioB, HMeeT BUI ¢ = a(X’-
y%), rae a=1B/M’. Haiitn MOJZyJIb HANpPSOHKEHHOCTU DJIEKTPUUYECKOTO IMOJII B TOYKE C
koopauHatamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteMe CH 1 OKpYTIUTh ¢ TOYHOCTBIO 0
nByx uudp nocne 3ansaroil. [OTBer: 2,24 B/m.
10. /IBa Toueunsix 3apsna +7,5 HKn n —14,7 aKn pacnonoxensl Ha paccTosHuM 5 cM. Haiitu
HaNPSDKEHHOCTD AJIEKTPUYECKOIO TOJISA B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 €M OT IEPBOTO
u 4 cm ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaNPSHKEHHOCTh DSJEKTPUYECKOTO IOJII B TOYKE, PACIHOJIO0KEHHOM BJOJb
npsiMol, coequnstoniei 3apsaael +10 HKi n +8 vKn n Haxopsmelica Ha paccTtosHuM 12 cM OT
nepBoro u 8 cM oT BTOporo 3apsna. Paccrosnue mexny 3apsgamu 20 cMm. OTser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOJSATCsS OJJMHAKOBBIE MOJOXKHUTEIbHBIE 3aPsi/Ibl
2 uKn. OnpenenuTs HaPsHKEHHOCTD AJIEKTPHYECKOTO TOJIS B IeHTpe kKBaapaTa. Oreer: 0.
13. Paccrosuue | mexay 3apsmamu Q=+2 uKir qumosns pasao 10 cm. Haiitu moteHI#an ¢ moss
CO3/IaHHOT'O JAMIIOJIEM B TOUKe, ylajdeHHON Ha I'=10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsija.
Ortgert: 0.
14. lunons ¢ D3iEKTpUYECKUM MOMEHTOM p =75 nKia'M CcBOOOAHO yCTaHABIMBAEeTCS B
OJIHOPOJHOM DJJIGKTPUYECKOM TToJie HanpspkeHHocThio E = 80 kB/M. Bperamenuts paborty A,
HE00XO0IUMYIO ISl TOT0, YTOOBI MOBEPHYTH JUMOIb Ha yrou o = 90°. OTBet: 6 MK/[x.



15. Onpenenuth, TpH KaKOW HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMMYECKOro IO B
JIURJIEKTpUKE (€=3) MOJISIPU30BaHHOCTh P NOCTUTHET 3Ha4yeHus, pasHoro 200 MrKi/m?. OTBer:
11,3 MB/m.

16. Haiitu paguyc BHemHel oOknaaku Ry BO3AyIHOTO c(hepruieckoro KOHIEHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHeH oOknaaku Ry = 2 cMm. OTBeT: 4,5 cM.

17. Haiitu paauyc R; BHyTpeHHe#ll oOOKIanku CQepuvecKoro KOHAECHCATOpAa EMKOCTHIO
C = 3,3 n, ecnu paguyc BHemHe# Ry = 3 CM, ausnektpuk — mapadus (¢ = 2)? OTBet: 1 cMm.

18. OmpenenuTh 3IIEKTPOSMKOCTh HWIMHIPUYECKOTO BO3IYIIHOTO KOHACHCATOpA JIMHOM
| =10 cm, ¢ panuycamu o6kinagok Ry =1 cm u Ry =2 cm. OrBer: 8 nd.

19. Tpu onMHAKOBBIX KOHJEHCATOPA COEIMHEHBI IMOCIenoBaTelnbHO. EMKOCTh Takoi OaTtapeu
C =100 n¢. OmpenenuTh €MKOCTh OaTrapew KOHIEHCATOPOB, TMOCIE TOTrO, Kak OJMH W3 HUX
3anoaHuId mapapuaom (¢ = 2). Orser: 120 nd.

20. ITnockuit BO3AYIIHBIA KOHACHCATOP AMeKTpoeMKOCcThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
noteHimanioB U =300 B. Tlocrme oOTkIOYEHHS] OT HCTOYHHMKA TOKA PACCTOSHHUE MEXKIY
oOKJlaJKaMu KOHJeHcaTopa ObUIO yBenu4eHo B 5 pa3. OmpenenuTs paboTy A BHEIIHUX CHII IO
pasnBwkeHuio ookimanok. Orser: 0,2 m/xk.

21. Cwuna TOKa B MPOBOJHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiiti 3apsa (, mpoTekaromuii 4yepes IMONEpeyHoe cedeHHe MpOBOJHMKA 3a Bpems 7=1c.
OTtBert: 0,25 K.

22. AxkymynsaTop ¢ BHyTpeHHUM conpotusienueM 0,080M mpu Toke 4A OTJaeT BO BHEUIHIOKO
nens 8BT. Kakyro MOIHOCTE OTIAcT OH BO BHEUTHIOKO 1ienb pu Toke 6A? Otser: 11 Br.

23. K uctounuky toka ¢ 3/1C @=1,5 B npucoenunmiu karymky ¢ conporusienueM R=0,1 Om.
AmMriepMeTp mnokaszan cuity Toka, paBHyto 11=0,5 A. Korna x MCTOYHHMKY TOKa NMPUCOECTUHUIN
IIOCJIEZI0BATENbHO €I11€ OJMH UCTOYHUK TOKa ¢ Takol ke D/IC, To cuna Toka | B TOM ke KaTyike
okazasiack paBHoit 0,4 A. OnpenenuTbs BHYTPEHHEE COMPOTUBIIECHUE MEPBOIO0 MCTOYHUKA TOKA.
OTtBer: 2,9 OMm.

24. Tlpu cune Toka 11=3 A BO BHemIHEH Ilenn akKyMYJIsSTOpa BeIEIsIeTCs MOITHOCTE P1=18 BT,
npu cuie Toka lp=1A - coorBerctBeHHO P=10BT. Onpenenuts BHyTpEHHEE CONMPOTHUBIICHUE I
Oarapeun. OTBet: 20 Om.

25. TInoTHOCT, TOKa B METHOM IIPOBOJHHKE paBHA 2 A/mmM?. Haiiti HaIpsKEHHOCTh
AIIEKTPUYECKOTO TOJS B IPOBOAHMKE. YJIenbHOE comnpotusieHue meau 17 HOm'm. Otser:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO JUIMHHOMY TIpPOBOAHMKY TedeT Tok 50 A. Ompenenutsb
MarHuTHYI0 MHAYKIUIO B TOYKE, yJaJ€HHOM Ha paccTosiHue 5 c¢M OT HpoBOAHUKA. OTBeT:
200 mxTa.

27. Yemy paBeH paJnyC TOHKOIO KOJIbIla, IO KOTOpoMy TedeT Tok 30 A, eciu HamnpsKeHHOCTh
MarHUTHOTO MOJI B IIEHTpe Koiblia paBHa 2 A/mM? OTBet: 7,5 M.

28. Kakoit Tok TedeT no npssMoMy OECKOHEYHO JJITMHHOMY IPOBOJHHKY, €CIIU Ha paccTosHuu 10
CM OT Hero mMaruuTHas uHaAykuus pasHa 20 MxTn? Orer: 10A.

29. Kaxoii Tok uer no ToHKoOMy KOJblly paauyca 10 cM, eclii UHAYKLIHSI MarHUTHOTO MOJIS B
neHTtpe konbla pasHa 100 mxTn? OtBet: 16 A.

30. /IBa AIMHHBIX MMapajUIeIbHBIX IPOBOJA HAXOAATCS HA PACCTOSHUM I =5CM OIWH OT
npyroro. ITo mpoBoiaM TEKyT B MPOTHUBOIIOJIOKHBIX HAIPaBJICHUAX oauHaKoBble Toku | =10 A
Kaxplii. Halitn HampsokeHHOCTh H MarHWTHOTO MOJIs B TOYKE, HAXOJAIIEHCS Ha PACCTOSHUU
r1 =2 cM OT OJfHOTO | I, = 3 ¢M OT Apyroro nposoaa. OTeer: 132 A/m.

31. OnpenenuTh WHIYKIIMIO MAarHUTHOTO TOJISI HA OCH JUTMHHOTO COJIEHOM[IA, COZAEpIKAILEro
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. Otset: 0,025 Ta.



32. CKOJIbKO BUTKOB Ha €JIUHUILY JUIMHBI COJCPXKUT JITMHHBIA COJICHOWJ TPH CHJIE TOKa
I =0,5 A, ecnii HanpsKEHHOCTH 10T Ha ocu coneHousa H = 300 A/m. OtBet: 600 ml

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TMOJS HAa OCH JUIMHHOTO COJIEHOUZA,
conepxamiero N = 10 Butkos/cM mipu cuite Toka | = 1 A. OrBet: 1000 A/m.
34. BplunciauTe HUPKYJSALMIO BEKTOpA HAIMPSIKEHHOCTH BJOJb KOHTYPA, OXBAaThIBAIOLIEIO

toku |1=10A, [,=15A, Tekyume B oOAHOM HampaBieHuu, u ToK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpaBiieHuu. OTBer: 5 A.

35. IIpsiMoii IpoBO, IO KOTOPOMY TeueT TOK 1=1 KA, pacroyiokeH B OJTHOPOJHOM MarHUTHOM
10JIe MEPHEeHIUKYIIpHO JUHUAM MHAYyKUuuu. C kakoil cuiod F nelicTByer mose Ha OTpe3oK
npoBoja juuHou 1=1 M ecnu MaruuTHas uHayKuus B pasua 1 Tn? Oreer: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy Teder Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM ToJie ozt yriioM 60° Kk muHusM MarHuTHOM MHAyKuun. C kakod cuimoit F neictByer
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 c¢cM u mmpuHoi b = 1,5¢m, comepskarnas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHuTHOM moine ¢ uaaykuueir B=0,1 Tn. Ilnockocts pamku
napajuieiabHa JUHUAM UHAYKIMU. HaliTu MexaHnuyeckuii MOMEHT M, NeMCTBYIOUIMI Ha paMKy,
Korja mo BUTKy TeueT Tok 1=1 MA. OTBeT: 12 mxH/Mm.

38. HanpsokenHocTh H MarHutHoro moins B IEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarsuTHbI MOMEHT p,, BUTKA paBeH | A-M? BblapciuTh paauyc R Butka. OTBet: 9,27 cMm.

39. Beruucnuth paanyc R 1yru okpy’HOCTH, KOTOPYIO OMUCHIBAET IPOTOH B MATHUTHOM I10JIE C
unayknuei B = 15 mTn, ecnu ckopocth v ipoToHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIBykpaTHO HOHU3HUPOBAHHBI aTOM renus (Q-4acTulla) JBUXKETCS B OJHOPOJAHOM
MarHuTHOM ToJjie HanpsokeHHOCThIo H = 100 kA/M mo okpyxHoctu paguycom R = 10 cm. Haiitu
cKopocTh U a-dactuibl. OTBeT: 0,61 MMm/c.

41. Ha »3nekTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM mosie mHaykuued B =2 Tn co
ckopocteio v =107 m/c neiictByer cuma F=1,6 nH. Haiitu yron Mexay HampaBICHHSAMH
CKOPOCTH M MarHUTHOM MHAykiuu. OrBer: 30°.

42. llenb COCTOWT W3 TMOCIEAOBATEIbHO COEIWHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHAYKTUBHOCTH L = 1 T'H, uctoynuka Toka u kimoua. Koy 3aMkHyT. Uepes kakoe Bpemst Tociie
pa3MbIKaHUs KJIK0Ya CUja TOKa B IIenu yMeHbIInuTes B 2 pa3a? Orser: 0,693 c.

43. llemb COCTOMT W3 TMOCIEIOBATENFHO COEAMHEHHBIX  COMNPOTUBICHUS, KATYIIKU
WHAYKTUBHOCTH, UCTOYHHMKA TOKa U Kitoya. Koy 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya cuja TOKa B LEMM YMeHbIIwiack 3 pasza. OmpenenuTh compoTuBieHue R, ecnu
uHAYKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44. BpIYUCIUTH DHEPTHMI0 MAarHUTHOTO MOJS coleHowna, coaepxkamero N = 1000 BuTkoB

npoBojAa, mpu cuie Toka | =1 A, ecnu MarHUTHBIA TMOTOK Yepe3 €ro MOMepeyHOe CEeueHHUe
® =0,1 MB6. OTBeT: 0,05 k.
45. HalitTh MHIYKTHMBHOCTH NPOBOJSLIETO KOHTYpa, €CIM MAarHUTHBIA TOTOK 4Yepe3 HEro

yBenuuuBaetrcs Ha 0,02 BO B pe3ynbraTe M3MeHeHHUs TOKa B KOoHType ¢ 4 A 1o 8§ A. OtBeT:
5 mI'H.

4.3. IIpome:xxyTounasi arrecranus B ¢gopme 3auera (3 cemectp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETeHIIU U Coaep:xanue KOMIETEHIH I
OIIK-3 CriocobeH Ha OCHOBaHMM COBOKYITHOCTH MaT€MaTHYECKHX METO/I0B
pa3pabarbiBaTh, 000CHOBBIBATH U PEATM30BBIBATH MPOLIEAYPHI PELICHUS




3a51a4 Mpo(eCCHOHATBHOMN IeATeTbHOCTH

Tunosblie TeopeTHYEeCKHE BONPOCHI K IK3aMeHY 10 M CHHUILIHHE

1. Pacnpoctpanenue BonH B ynpyroil cpene. IlpomonbHble W MONEpEYHBIE BOJIHBIL.
VYpaBHeHHE TUIOCKOW M cepHUecKord TapMOHWYECKMX BOJIH. Da3zoBas CKopocTh. BoiiHOBOE
ypaBHeHHUe. DHeprus BoaHsbl. [Ipunuun cynepno3unuu BosH. CTosiune BOJIHBI.

2. BomHoBoe ypaBHEHHE [Jsi DJIEKTPOMArHUTHON BOJHBL. (OCHOBHBIE CBOMCTBA
ANMIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusi dJIEKTPOMAarHUTHbIX BoiaH. Bekrop IloliHTuHTA.
VHTEHCUBHOCTH BOJIH.

3. Bpemennas wu mnpocTpaHCTBEHHass KorepeHTHOCTH. CTeneHb KOTepPEeHTHOCTH.
Unrepdepennus apyx BosH. MaTtepdepenuus ceera. uprna nateppepeHIHOHHON MONOCHI.

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

5. EcrecTtBeHHBI W TOMAPU30BaHHBIN CBET. 3akoH Maitoca. CTeneHb MOJSPU3ALNH
CBETA.

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

7. Pacnpocrpanenue cBeTa B momiomiaromux cpeaax. 3akod byrepa. lucnepcus csera.
HopmanbHast 1 aHoManbHast AUCIIEPCHSL.

8. TemnoBoe wW3IydeHHE W €ro0 XapaKTEPUCTHKH. 3aKOHBI TEIUIOBOTO H3JIYYCHHUSI.
I'nnoresa Ilnanka. @OTOHBL.

9. KopmyckyiasipHO-BOTTHOBOHM jayanu3M cBeTa W Marepuu. lumore3a xae bpoiins.
Hexoropsie cBoiicTBa BoJH 1e bpos.

10. BomnoBble cBoicTBa MHKpodacTul. Judpakmuss 3IeKTPOHOB. [TpuHnnn
HeonpeneaeHHoCcTH [ ei3endepra.

11. BomHoBas ¢yHKIHS U ee pu3HUecKuii cMbIcia. HopMUpOBKa, CTaHIApTHBIE YCIOBUSI.
Cynepno3unus COCTOSIHUI B KBAHTOBOM MEXAHHKE.

12. Yactrma B OAHOMEPHOW MPSMOYTOJBHOW TOTEHIMAIBHOW siM€ C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoxoskaeHue 4acTHIbl CKBO3b TMOTEHIMAIbHBIN Oapbep. JIMHEHHbIH
rapMOHUYECKUI OCLWILIATOP.

13. Arom Peszepdopna-bopa. DHeprernueckue ypoBHH. ATOM BOAOpO/Aa B KBAHTOBOM
MeXaHUKE.

14. KBanTtoBble umcia d1ekTpoHa B arome. CrnuH snekTpoHa. CHOUH MHKPOYACTHI.
®epmuonbl. bo3onbl. IIpunnun I[laymu. PacnpeneneHue aJIEKTPOHOB 10 JHEPreTHYECKUM
ypOBHsIM B aromax. [lepuonnueckas cuctema 3J1€MEHTOB.

15. TlonsiThe O KBaHTOBBIX cTaTucTUKax boze-DinmTeitna u  ®depmu-lupaxa.
BrIp0o:KI€HHBIN 2JIEKTPOHHBIN T'a3 B METaJIaX.

16. Pa3mep, coctaB u 3apsiq arToMHOTO sijipa. [{edekt Maccel u 3HEprus cBs3u sjapa. CriuH
A]ipa ¥ €ro MarHUTHBIA MOMEHT. SlaepHble cuibl. Moaenu siapa.

17. O6mme cBoMCTBa ANIEMEHTApHBIX yacTull. Kimaccudukaius 371eMEeHTapHBIX YacTHIIL.
Yactuiel u  aHTU4acTuipbl. CHUIIBHOE, JJIEKTPOMAarHUTHOE, cladoe U TPaBUTALMOHHOE
B3aUMOJICHCTBUA.

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/I1bHOI NPOrpaMMbl
KOMIIETeHIIUH Coaep:xanue KOMIETEHIH I
OIIK-4 CriocobeH aHanM3upoBaTh (PU3NYECKYIO CYIIIHOCTD SIBJICHUN U MPOLIECCOB,

JIEKAILUX B OCHOBE (DYHKIIMOHUPOBAHUS MUKPOIIEKTPOHHONU TEXHUKH,
MPUMEHSITh OCHOBHBIE (PU3NYECKUE 3aKOHBI U MOJIENU IS PEIICHUS 3a1a9
npo¢eCCHOHATBHON IEeATETLHOCTH

Tunosble TeopeTHyecKHe BOMPOCHI K IK3aMeHY 110 TUCIHHUILINHE
1. Cooco6wsl HabmomneHuss wHTepdepeHIMU cBeta. J[ByxiydeBass wuHTEpdEpeHIns.



WutepdepeHisi B TOHKHMX IUICHKax. [lolochl paBHOrO HAKIOHA M PABHOM  TOJIIMHBL
HNuTtepdepomerpsl.

2. Meton 3o O@penens. Audpaxmus PpeHens Ha KpPyIIOM OTBEPCTHH. 30HHAS
IUTACTHHKA.

3.  Mudpakuus @paynrodepa Ha eI 1 MHOTUX esX. Judpakunonnas pemerka.

4, Jludpakmus Ha mnpocTpaHcTBeHHOW pemetke. Dopmyna Bynbda-bparros.
Paspemaromnias cnocoOHOCTh ONTUYECKUX TPUOOPOB.

5. DKCIepUMEHTAIbHOE IOATBEPXKJEHHE KBAaHTOBBIX CBOMCTB CBeTa: BHEIIHUM
doroapdext: apdexr Komnrona.

6. KsanroBble ypaBHeHMsI IBMxeHUs (oOmee ypaBHeHue lllpenunrepa, ypaBHeHHe
[penuHrepa aas CTallMOHAPHBIX COCTOSHUM).

7. DHepreTMyeckue 30Hbl B KPUCTAUIAX B NMPHUOIMKEHUH CHIBHOW CBS3U. MeTalibl,
MOJIYTIPOBOJIHUKHU U AUDJIEKTPUKH 110 30HHOW TEOPHUH.

8. CoOcTBeHHas U MPUMECHAs IPOBOAUMOCTD [10JyIIPOBOJHUKOB.

9.  ®OTONPOBOAMMOCTH MOIYITPOBOJHHKOB.

10. KoHTakT 1ByX METalJOB II0 30HHOM TeOpuH. TepMO3JIEKTpUYECKHE SBICHUS M UX
IIPUMEHEHUE.

11. BeinpsimieHue NepeMeHHOro TOKa Ha KOHTaKTe MeTalI-I10JyIPOBOJHHK.

12. KoHTakT 3J€KTPOHHOTO U JBIPOYHOTO MOTYIPOBOAHUKOB. TpaH3UCTOPEI.

13. 3akonomepHocTH 0- U B-pacnagoB. HelTpuHo. y-u3iaydyeHue u ero cBoicraa.

14. Slnepuble  peakuumu. OHepreTuueckas cxema  sSAepHbIX  peakuuil.  [lytu
UCIIOJIb30BaHMs AICPHON SHEPTUU.

Tunosble 321244 N0 AUCHUIIJIHHE
1. Ha nmytu cBeToBOH BOJHBI, MAyIIEH B BO3AyX€, HNOCTaBWIM CTEKJISHHYIO IUIACTUHKY
(mokazaTtenp mHpeiaoMiIeHUs cTekyia paBeH 1,5) tommuuoi 1 mMm. Ha ckombko H3MeHHTCS
ONTUYECKas JAJIMHA ITyTH, €CJIM BOJIHA MTaJaeT Ha IJIaCTUHKY HopMasibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mnmuubl BonH Buaumoro csera (oT 0,76 mo 0,38 mMKM), KoTopele OynyT
MaKCHMaJbHO YCUJIEHBI MPU ONTHYECKOW Pa3HOCTH X0Jla MHTEPPEPUPYIOIINUX BOJIH, paBHOM 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexay aBymst miensimu B onbite FOHra paBHo 1MM, paccrosinue | ot mienei
70 3KkpaHa 3 M. OnpenenuTh JJIMHY BOJHBI A, UCITyCKaeMOH HCTOYHUKOM MOHOXPOMAaTHYECKOTO
CBeTa, eCcliu muprHa b uHTepPepeHIIMOHHBIX T0JI0C Ha KpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibHyto mnenky (N = 1,3), Haxondiryrocss B BO3JyXe, MaJaeT HOPMAJIbHO ITYYOK
aydeit Oenoro ceeta. [Ipu Kakoii HauMeHbIei TonuHe d TUIEHKH OTPaKEHHBIH CBET ¢ JUTHHOM
BOJMHBI A = 0,55 MKM OKaXeTCs MaKCHMalbHO YCWJIEHHBIM B pe3yjbTare HHTephepeHIn?
OtBert: 0,1 MKM.
S. Paccrosinue Arp 1 MeX1y BTOPbIM U IEPBBIM TEMHBIM KoJbllaMi Hbl0TOHA B OTpa)keHHOM
ceere paBHO | MM. Ompenenuth paccrosiHue Arjpg MEXAY JOECATBIM M JEBATBIM KOJIBLIAMHU.
Ortgert: 0,39 mm.
6. Ha menp mupunoit ¢=0,05 MM majmaer HOpManbHO MOHOXpomaTthdeckuid cBeT (A=0,6
MKM). OnpeaenuTs (B rpagycax) yroi ¢ MexIy NepBOHaYaIbHBIM HApaBJICHUEM IydKa CBeTa U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO AU(pakuoHHyto nojocy. OtBer: 2,75°.
7. CKOJIBKO IITPUXOB Ha KKIBIH MUIIUMETP COACPKHUT NU(PPAKIMOHHAS peIleTKa, eCliu
npyu HaOJNIOJEHMH B MOHOXpoMaTHyeckoM cBeTe (A=0,0MKM) MakCUMyM IISITOTO TOpSJIKa
oTkJIOHEH Ha yroa ¢=18°? Orser: 100.
8. Judpaxkuonnas pemerka cogaepkuT N =200 mTpuxoB Ha ImMm. Ha pemerky mamaer
HOpMaJIbHO MOHOXpoMaTH4eckuit cBeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJbIIEro mopsaKa
naet ota pemerka? Orper: 8.



9. CKOJBKO IITPUXOB Ha KaKABIH MUWIIMMETP COAEPXKUT IU(PPAKIHMOHHAS pEIleTKa, eCliu
npyu HaOJIOJCHUH B MOHOXpomaTthyeckoM cBeTe (A = 0,6 MKM) MakCHMyM TpEThero MOpsIKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.
10. [Ty4oK ecTecTBEHHOro CBETa, UAYIIHMIA B BOJE, OTPaKAeTCs OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boay (n = 1,33). Ilpu kakom yriie mageHus o (B rpajgycax) OTPaKCHHBIH CBET
MOJIHOCTBIO MoJisipu3oBan? OTBeT: 61,2°.

11. VYron bprocrepa ogp IpY MaJeHUK CBETA U3 BO3JyXa HA KPUCTAUI KAMEHHOW COJIM PaBEH
57°. OnpenenuTs CKOPOCTh CBETa B 3TOM Kpucrtasuie. Orer: 194 Mwm/c.
12. IIpenenbHbIl yroja o IIOJIHOIO OTPAXKEHUs IIy4Ka CBETa HA TPAHMUIE KUAKOCTH C

BO34yXoM paBeH 43°. Omnpenenuts yron bprocrepa og, (B rpamycax) mnsd HmageHus JTyda U3
BO3/yXa Ha MOBEPXHOCTH ITOM KUAKOCTH. OTBeT: =55°45".

13. VYron Mexay riIaBHBIMU IUIOCKOCTSMHU TOJISIpU3aToOpa U aHaimu3atopa cocrtapisier 30°.
Onpenenuth WU3MEHEHHE WHTEHCUBHOCTH MPOIIEIIET0 Yepe3 HUX CBETa, €CIU yroil MeExXIy
[JIaBHBIMU TIOCKOCTSIMU TMOJIAPU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenenp nonspuzauuu P yactTuuHo-nossipu3oBaHHoro cBera paBHa 0,5. B ckomnbko pas
OTIIMYAETCs MaKCHMallbHas WHTEHCHUBHOCTH CBETa IPOIYCKAeMOro Yepe3 aHaiu3aTop, OT
MuHuMaiibHOM? OTBeT: 3.

15. OnpenenuTs TeMIIEpaTypy, IpU KOTOPOM SHEpreTveckas CBETUMOCTh Ry abCONMOTHO YepHOro
Tena paBHa 10 kBr/. Otser: 648 K.

16. [ToTok »Heprum, W3My4aeMblii U3 CMOTPOBOTO OKOIIIKA IUIABMIBHOM meud, paBeH 34 Br.
OnpenenuTs TeMIiepaTypy Meuu, €Cu IUIOIab OKOIIIKA COCTABIAET 6 oM?. Oteer: 1000 K.

17. Bo ckoinbko pa3 HaZo yBEIMUYHUTh TEPMOAMHAMUYECKYIO TeMIieparypy a0COIIOTHO YEPHOTO Telna,
YTOOBI €ro SHEPreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OrBer: 2.

18. Ha kakyro mimHy BOJHBI MPUXOIUTCS MAKCUMYM CIEKTPAJIbHOM IUIOTHOCTH 3HEPre€TUYECKON
CBETMMOCTH a0COJTFOTHO YEPHOT'O TeJIa P TEMITEpaType 0°C. OrBert: 10,6 MKM.

19. Onpenenuth JIMHY BOJHBI CBeTa, oOmydvatomero ¢oTokaTon ¢ paboTol BBIXOJA

A =2,15B, ecnmu MakcuManbHas KHHETHYECKash dHEPTUS (POTOIICKTPOHOB Tmax = 1 3B. OTBeT:
400 um.

20.  Ha moBepxHOCTh (hoTOKaTOAa magaeT MoHoxpomarmueckuii cBeT (A = 310 um). UToOHBI
MPEKPATUTh SMUCCHUIO  JJIEKTPOHOB, HYXHO TMPWIOKUTh  3aJCP>KUBAIONIYI0  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboTy Beixoaa B 3B. OTBeTt: 2,3 3B.

21. Yactuiia HaXoaUTCsl B MOTSHIIMAILHOM SIIMKe. HallTh OTHOIIEHUE Pa3HOCTH COCEIHUX
SHEPreTHUECKUX ypoBHEH AEn1 5 kK sHEeprum £, gacTuisl B crydae N = 5. Oreer: 0,44.

22. Yacrtuiia HaXoaUTCsl B MOTCHIIMANBFHOM sIIUKe. HaliTh OTHOIIEHHE Pa3HOCTH COCETHUX
DHEPTeTUIECKUX ypoBHEU AEn+1, K sHEpTUHN E, 9acTHIbl B cirydae n — . OtBert: 0.

23. Onpenenuth XOJJIOBCKYIO Ppa3HOCTh TOTEHIUAIOB MEXKAY TpaHSAIMH KPEMHHUEBOTO
obpasma mmmpuHO# | =2 cM, MOMEIIEHHOr0 B OJHOPOJHOE MArHWUTHOE TMOJE C HMHIYKIHEH
B = 0,3 Tu1, ipi MpOIyCKaHHMH TOKA IIOTHOCTBIO j = 2 A/M. TloctosiHuas Xomta Ry = 0,1 MY/Ko.
OTtBert: 1,2 MB.

24.  OmpenenuTh TOCTOSHHYIO XOJUla METaUTHYeCKOTO o0pasia, eclid KOHIICHTpPAIUs
HOCHTeNeH 3apsaa N =4,1- 102 M. OTBer: 0,015 MK

25.  Kakas uacth (B %) HAYaIbHOTO KOJMYECTBA aTOMOB PAJMOAKTHBHOTO AKTHHHSI 2 Ac
octanercs uepe3 5 cyr? [lepuon nomypacmana 10 cytok. OTBer: 71 %.

26. [TocrosiHHas pacnaga A pyouaus %Rb pasua 7,7-10* ¢*. Onpenemuts ero mepuos
nosypacnana T/, B MunyTax. OrBer: 15 MuH.

27.  3a oxuH roJ HavajgbHOE KOJIMYECTBO PaJMOAKTHBHOTO H30TONA YMEHBIIWJIOCh B TPHU
paza. Bo ckoipko pa3 oHO yMeHbIIUTCS 3a JiBa roga? OTBert: 9.

28.  3a Bpems t =8 cyr pacnanoch k = 0,75 HayaJbHOrO KOJMYECTBA SIIEP PAAMOAKTHBHOIO

n3zorona. Onpenenuts nepuo noxypacnana I1. OTBer: 4 aHs.
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29. SlmepHast peakiusi MMEET BHJ Li+?— "Be+"He OmnpenenuTh MaccoBOE YHCIIO
HejocTaronero anemenra. Oreer: 7.

12 2 11
30. SlnepHast peakius HMMEET BHJ C+"H->7+"B, Onpenenuth MacCcoOBOE YHUCIIO
HenocTarolero dieMedra. Orser: 3.

OnepaTtop 30 000 "KomnaHus "TeHzop"

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

COrJTACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Mvxaun BukTopoBuy, 11.06.25 09:51 (MSK) MpocTas noanvcb
3aBeaytowmin kadeapoit Ondd




