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1 OBIIIUE 110JIOKEHUA

Oyenounvle mamepuaibl — MO COBOKYHNHOCHb YUEOHO-MEMOOUYECKUX MAMeEPUAIos
(npakmuyeckux 3a0aHull, ONUCAHUL QOpM U NpoYeoyp NPOGepKu), NPeOHA3HAUEeHHbIX O
OYEHKU KA4ecmed OCE80CHUsl O0OVUAIOWUMUCT OAHHOU OUCYUNIUHbL KAK YACMU OCHOGHOU
006pazosamenbHOU NPoOcPaMMbL.

Llenv — oyenums coomeemcmeue 3HAHUL, YMEHUU U YPOGH NPUOOPEMEHHbIX
KOMNnemeHyul 00y4arwuxcs yeaam u mpedo8aHusM OCHOBHOU 00paA308amMenbHOl NPOSPAMMbL 6
X00e npogedenusi NPOMENCYMOUHOU AmmeCmayui.

OcHognas 3a0aua — obecneuums OYEHKY YPOBHS CEHOPMUPOBAHHOCMU KOMNemeHyull,
3aKPEnIeHHbIX 30 OUCYUNTUHOU.

Konmponv  snanuii  nposooumcs 6  (opme  NPOMENCYMOYHOU — ammecmayuu.
TIpomescymounas ammecmayusi NPogOOUMcst 6 (opme IK3AMeHA 6 NepPeoM U GMOpOM
cemecmpax u 3avema 6 mpemovem cemecmpe.

Dopma npogedenusi K3aMeHA — YCMHbIL OMEen Nno MeoPemudeckum ONpoCam,
CHOPMYTUPOBAHHBIM € YUEMOM COOEPHCAHUS V4eOHOU OUCYUNIUHBL U pelleHUe NPAKMUYeCcKUX
3a0ay. @opma nposedenus 3a4ema — NUCbMEHHBIL ONPOC NO MeOPEemuyecKumM G0NPOCAM U
peulerue npakmuyeckux 3a0ad.

2 OITHCAHHE ITOKA3ATEJIEH H KPUTEPHEB OLJEHUBAHHS KOMITETEHI[HH

ChopMupoBaHHOCTH KaX/10M KOMIIETEHIIMU (MM €€ 4acTH) B paMKaxX OCBOCHMS JaHHOU
JTUCLMILTMHBI OLICHUBAETCS B MPOLIECCe MPOBEACHUS dK3aMeHa B (popme OanbHON OTMETKHU:

«OTIMYHO» 3aCITyKUBAET CTYAEHT, OOHAPYKUBIIMNA BCECTOPOHHEE, CUCTEMATHYECKOE U
riy0okoe 3HaHHe y4eOHO-IPOrpaMMHOI0 Marepualia, yMEeHHe CBOOOJHO BBINOJIHATH 3aJaHMUs,
IIPElyCMOTPEHHBIE IPOrPAaMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIN C JIONOJHHUTEIBHOU
JINTEPATypoil, pEKOMEHI0BaHHOM Mporpammoi. Kak nmpaBuio, olieHKa «OTIMYHO» BBICTABISETCSA
CTYJEHTaM, YCBOMBUIMM B3aMMOCBSI3b OCHOBHBIX NOHATUH JUCHMIUIMHBI B UX 3HAYEHUH IS
npuoOpeTaeMoil mpodeccuu, MPOSBUBIINM TBOPUECKHE CIIOCOOHOCTH B TIOHUMAHUH, U3JI0KCHUT
Y MCIIOJIb30BaHUU y4eOHO-IIPOrPaMMHOT0 MaTepuana;

«Xopomo» 3aciay’KUBaeT CTYAEHT, OOHAapyKUBIIMK TIOJHOE 3HaHHE Yy4eOHO-
IIPOrPaMMHOI0 MaTepuaa, YCHEIIHO BBIIOIHAIOUINN IPeyCMOTPEHHBIE B IIPOrpaMMe 3a/laHus,
YCBOMBIINN OCHOBHYIO JIUTEPATYPY, PEKOMEHJOBAaHHYK B mnporpamme. Kak mpaBuito, oleHka
«XOpOILIO» BBICTABIAETCS CTYAEHTaM, II0Ka3aBIIMM CHCTEMAaTHYECKUIl XapakTep 3HaHWM I10
JUCHUIUIMHE U CHOCOOHBIM K HMX CaMOCTOSTEIbHOMY IIOMOJIHEHHIO M OOHOBIIEHHIO B XOJ€
nanbHeel yueoHoi paboTsl 1 MpodecCHOHATIBHOM 1eATeIbHOCTH;

«Y10BJIETBOPUTEIBHO» 3aCIYKUBAeT CTYJEHT, OOHApYXHUBIIUKA 3HAHUS OCHOBHOTO
yueOHO-TIPOrpaMMHOTO MaTepuana B oObeMe, HEOoOXOAMMOM Ui JaibHelied ydeObl u
npejacTosimiel  paboThl MO CHEHMAIBHOCTH, CIPABJISIONIMICS C BBIIOJHEHHUEM 3a/laHui,
IIPEyCMOTPEHHBIX IPOrpaMMOM, 3HAKOMBIH C OCHOBHOM JIUTEPATYpOH, pPEKOMEHIOBAHHOMN
nporpammoil. Kak mpaBuio, OIEHKAa «yJIOBIETBOPHUTEIBHO» BBICTABIIAECTCS CTYyIEHTaM,
JONYCTUBIIMM IIOTPELIHOCTH B OTBETE HA DK3aMEHE M IPH BBINOJHEHMM HK3aMEHALMOHHBIX
3aJlaHuil, HO 00J1aal0IKUM HEOOXOIUMBIMH 3HAHUSIMH JJISl UX YCTPAaHEHUs IOJ PYyKOBOJCTBOM
IIpenoaaBaTes;

«HeynoB1eTBOpUTEIbHO» BBICTABISETCS CTYICHTY, OOHApyXHUBIIEMY MpoOesibl B
3HAHUSIX OCHOBHOTO Y4e€OHO-IPOrPaMMHOIO MaTepHaja, JOMYCTUBIIEMY MPUHLIUIHAIbHBIE
OIIMOKU B BBINOJHEHUH NPETyCMOTPEHHBIX MporpaMMmoi 3amanuil. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYAEHTaM, KOTOpble HE MOTYT MPOAOJDKUTH 00ydYeHUe WU
MPUCTYNHUTh K NPO(eCCHOHAIbHON AEATEIbHOCTH MO0 OKOHYAaHWU By3a 0€3 JIOMOJIHHUTEIbHBIX
3aHATUN IO COOTBETCTBYIOIIEH JTUCIUILINHE.

ChopmMupoBaHHOCTH KaXJI0H KOMIIETEHIIMHU (MM €€ YacTH) B paMKaX OCBOEHUS JTaHHOM
JMCUUIUIMHBI OLIEHUBAETCS B IPOLIECCE MPOBEACHUS 3aueTa B (popMe OLEHKH «3a4TeHO» WU
«He3zauteHo».



OneHka  «3a4TEHO» BBICTABISETCSI  CTYAEHTY,  KOTOpPBIM  MPOYHO  YCBOWI
MPEelyCMOTPEHHBII MPOrpaMMHBIM MaTepuai; MpaBHJIbHO, apryMEHTUPOBAHO OTBETHJI Ha BCE
BONPOCHI, C TpPHBEICHHEM MPUMEPOB; IMOKa3al IIyOOKHEe CHUCTEMaTH3UPOBAHHbIC 3HAHUS,
BJIa/ICET MPUEMaMH PACCYKJIECHUS M COIMOCTABIIAET MaTepHall U3 Pa3HbIX HCTOYHUKOB: TEOPUIO
CBSI3bIBACT C MPAKTHKOH, JPYTUMHU TEMaMHU JTAHHOTO Kypca, JPYyTuX U3y4aeMbIX MpeiIMeToB; 0e3
OLIMOOK BBITIOJHUII TPAKTHUECKOE 3aJaHHe.

Onenka «He 3a4TEHO» BBICTABISAETCS CTYACHTY, KOTOpbIii He crpaBuwicsa ¢ 50%
BOIIPOCOB M 3a/laHWi, B OTBETAaX Ha JPYrHe BOIPOCHI JOMYCTHJI CyIlecTBEHHbIe ommOku. He
MO’KET OTBETUTh Ha JIONOJHUTEIbHBIE BONPOCHI, MIPEAJIOKEHHBIE ITpenoaasareneM. LlenoctHoro
MIPEJICTAaBICHNUS O B3aUMOCBS3SIX, KOMIIOHEHTaX, 3Tarax pa3BUTHUs KYJIbTYphl y CTY/JEHTa HET.
OneHunBaeTcsl KaueCTBO YCTHOM M MUCBbMEHHON pEYM, KaK U IIPHU BBICTABJIECHUU IOJIOKHUTEIbHOU
OLICHKHU.

OneHka «HeyAOBJICTBOPUTEJIBLHO» WIN «HE 3a4TeHO0» BBICTABIISIETCS TaKXe B Cilydae,
€CJIM CTYJCHT HE€ BBIMOJIHWI W/WIM HE 3alluTWiI JabopaTopHble pabOThl, MPEIyCMOTPEHHBIE
rpaduKoM B JAHHOM CEMECTpe, U HE BIajeeT NMpUOOpeTaeMbIMU B IMPOLECCe MPAKTUYECKUX
3aHATUN HaBBIKAMU pelIeHUs (PU3NUECKHX 3ajad [0 TeMaM TEeKYIEro CeEMecTpa.

3 IIACIHIOPT OHUEHOYHBIX MATEPHAJIOB 110 TUCLHHIVINHE

Ne Kountponupyemsie pazniensl Kon konTponupyemoit Bun, meron, hopma
/1 (TeMBbI) JUCITUTUTHHBI KOMMETeHITUH (Win e OLIEHOYHOT'O
YacTH) MEpPONPUSATHS
1 2 3 4
Puznyeckre OCHOBBI KJIACCUUECKONH MEXaHUKH
1.1 BBenenune OIIK-2.1 SK3AMEH
OIIK-5.2
1.2 | KunemaTuka nocTynareiabHOro OIIK-2.1 OK3ameH
W BPAIIaTEIbHOTO ABHKEHUS OIIK-5.2
1.3 | JluHaMuKa nocTynaTejabHOro U OIIK-2.1 OK3amMeH
BpAIIATEIFHOTO JIBUKECHUS OIIK-5.2
1.4 | 3akoHbI cOXpaHEHUSs OIIK-2.1 DK3aMeH
OIIK-5.2
1.5 | OcHoBBI cIELMATIBHON TeOpUn OIIK-2.1 OK3aMeH
OTHOCHUTEIbHOCTH OIIK-5.2
1.6 | Mexannueckue KonebaHus OIIK-2.1 OK3aMeH
OIIK-5.2
2 OCHOBBI MOJIEKYJISIPHOH (PH3UKH M TEPMOJTMHAMUKH
2.1 | OcHOBBI MOJIEKYJIAPHON (PU3UKU OIIK-2.1 OK3ameH
OIIK-5.2
2.2 | OCHOBBI TEPMOIMHAMUKH OIIK-2.1 OK3amMeH
OIIK-5.2
3 DJIEKTPUYECTBO
3.1 | DaekrpocraTuka OIIK-2.1 DK3ameH
OIIK-5.2
3.2 | IIpOBOJIHMKHU U TUDJICKTPUKH B OIIK-2.1 OK3aMeH
AJIIEKTPUUECKOM TMOJIe OIIK-5.2
3.3 | IIoCTOSAHHBIN 2NEKTPUUECKNN OIIK-2.1 OK3ameH
TOK OIIK-5.2
4 DJIEKTPOMArHeTh3M
4.1 | MarnuTHOE NOJ€ B BaKyyMe OIIK-2.1 OK3aMeH
OIIK-5.2




4.2 | MarHuTHOE 10Ji€ B BELIECTBE OIIK-2.1 DK3aMeH
OIIK-5.2
4.3 | DnekTpoMaroHuTHas UHAYKIUS OIIK-2.1 DK3aMeH
OIIK-5.2
4.4 | DnekTpoMarHuTHbIE KoJieOaHus OIIK-2.1 DK3aMeH
OIIK-5.2
) Boanbl 1 ontrka
5.1 | Bonnsl OIIK-2.1 3auer
OIIK-5.2
5.2 | OnTuka OIIK-2.1 3auer
OIIK-5.2
6 KBanToBas ¢uznka
6.1 | KBanToBas ontuka OIIK-2.1 3ayer
OIIK-5.2
6.2 | KBanToBas MexaHuKa OIIK-2.1 3ayer
OIIK-5.2
7 AToMmHas ¥ siiepHas hu3nKa
7.1 | ®usuka atoma OIIK-2.1 3auer
OIIK-5.2
7.2 | DneMeHTHl (HU3UKH TBEPAOTO OIIK-2.1 3ayer
Tena OIIK-5.2
7.3 | SAnepnas pusuka OIIK-2.1 3aver
OIIK-5.2

4 THIIOBBIE KOHTPOJIBHBIE 34/TAHUA U HHBIE MATEPHAJIBI

4.1. IIpomexncymounana ammecmauus é popme rxzamena (1 cemecmp)

Kon Pe3yibTarbl 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOH IPOrpaMMBbl
KOMIIeTCHIIUH Coaeprxkanue KoMIneTeHUM
OIlK-2 Crnioco0eH Ucnonbp30BaTh MaTeMaTuueckue, pusnueckue, Gu3nKo-

XUMHYECKUE, XUMUYECKUE METOIBI IS PELICHUS 3a1a4
poeCCHOHATTEHOMN JESTENHHOCTH

OIIK-5 Crnioco0OeH oCyIIecTBIATh IKCIIEPUMEHTAIbHbBIE UCCIIEIOBAHUS U
WCTIBITAHUS TI0 33JaHHOW METOHKE, TPOBOIUTH HAOIIOACHUS M H3MEPCHUS
C y4eToM TpeOOBaHMI TEXHUKHU 0€30MacHOCTH, 00padaThIBaTh U
MHTEPIPETHPOBATH IKCIIEPUMEHTAILHBIC TAHHBIC

OIIK-2.1 Ucnonp3yer MaTeMaTHdyeckue U (PHU3MUECKHE METOJBl JJISi PpEeHICHUs 3aaa4
npodeccoHaIbHOMN 1 TETbHOCTH

Tunosbie TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 JIMCIHILIMHE

1. MarepuanbHas Touka. Cucrema ortcuera. Ilyte. Ilepememienue. Ckopocts u
YCKOPEHHME MaTepUaabHON TOYKH, UX MPOEKLIUN HAa KOOPAUHATHBIE OCH.

2. Bpaienue marepualibHOM TOYKM BOKPYT HENOJBM)KHOM OCH. YIVIOBas CKOPOCTb U
ymioBoe  yckopeHue. CBsi3p  MEXIy YDIOBBIMM W JIMHEWHBIMM  KMHEMAaTU4E€CKUMU
XapaKTepUCTUKAMM.

3. I'paHuubl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHukH. llepBbiii 3akoH HproToHa.
Cuna, macca u uMmmyiabc. Bropoii 3akoH HploToHa Kak ypaBHEHUE IBMXKEHHA. TpeTuil 3akoH
HeroToHa.




4. 3axoH BcemMupHOro TiaroreHus. Cuna TSDKECTH M Bec Tena. Ynpyrue cuibl. Cuibl
TpEHHUSI.

5. KoncepBartuBHble U aAuMccunaTUBHblE cuibl. [loTeHumaneHas »>Heprus. Bunuel
MOTeHIMaNbHOW 3Heprun. [lonHas MmexaHn4yeckas SHeprusl.

6. BHyTpeHHHE M BHEIIHUE CHUJBL. 3aMKHyTas CHCTEMA. 3aKOH COXpPAHEHMs IOJHOU
MEXaHN4eCKOW dHeprur. CBsA3b 3aKOHOB COXPAaHEHHUsI CO CBOMCTBAMH ITPOCTPAHCTBA U BPEMEHH.

7. 3aKOH COXpaHEHUs UMIIYJIbCA.

8.  MoMeHT cuiibl, MOMEHT UMITYJIbCA. 3aKOH COXPAaHEHHs] MOMEHTA UMITYJIbCa.

9. OCHOBHOH 3aKOH AUHAMMKH BPaIaT€IbHOTO ABH)KEHUS.

10. MomeHT nHepimu, ero cpoiictBa. Teopema IlITeiinepa.

11. Ipunuun otHocutenbHocTH lamunes. IlpeoOpazoBanue [Manmmnes. Knaccuueckas
Teopema CIOXKEHUs cKopocTell. ITHBapuaHTHOCTh 3aKkOHOB HpIOTOHA B MHEPIIMAIBHBIX CHCTEMAX
oTcyera.

12. Tloctynarel OiHmreiiHa. [IpeoGpasoBanus Jlopenma. OTHOCHUTENBHOCTh TMOHSATHS
OQHOBPEMEHHOCTH. OTHOCHUTENBHOCTh JUIMH W TPOMEKYTKOB BpeMeHU. MHTepBanm Mexay
COOBITHSIMHU.

13. PensATUBUCTCKUI 3aKOH NpeoOpa3oBaHMS CKOPOCTU. PeNsSTUBHCTCKUNA HMITYIIBC.
PenstuBucrckoe ypaBHeHHE AMHAMUKH. PelsITUBHCTCKHE BBIPAKEHHUS ISl KMHETUYECKOW U
IIOJIHOM SHEpruu. B3anMocBsA3b Macchl U SHEPTUHU.

14. TlonsTne O HeWHepUHANBHBIX cHcTeMax otcuera. Cuibl uHepuuu. [IpuHImn
SKBHUBAJIEHTHOCTH DWHILTEHA.

15. duddepennmansHoe ypaBHEHHE CBOOOTHBIX TapMOHHUYECKHX KOJCOAHUH M €ro
peuieHue.

16. YpaBHeHue 3aryxawoomux koinebaHuili W ero pemieHue. [lapameTpsl 3aTyxarommx
KOJIe0aHMH.

17. YpaBHeHUE BBIHYKJIEHHBIX KoJeOaHUH U ero peleHue. SIBieHne pe3oHaHca.

18. Craructuueckuit u TEPMOINHAMUYECKUI METOABI HCCIIEJOBAHMUS.
TepmoanHamuueckue napaMmeTpbl. PaBHOBECHBIE COCTOSHUSI U MPOIECCHI, UX H300paKeHHe Ha
TEPMOJMHAMUYECKUX TUarpaMMax COCTOSHUS.

19. NneansHpiii ra3. /[laBneHue wuzaeanbHOro rasza. BbIBog OCHOBHOIO ypaBHEHUS
MoJIeKyIsipHO-KuHeTnueckoil Teopun (MKT) naeansHoro rasa.

20. Cpennsis KHHETHYECKass DSHEPrus MOJIEKYJd HJICAIbHOrO ra3za. MoJeKymsipHo-
KUHETHYECKOE TOJIKOBaHUE aOCONIOTHOM Temmeparyphl. Yucio creneHeld CBOOOABI MOJIEKYJIBI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTHU [0 CTEIIEHAM CBOOOIbI MOJIEKYIL.

2]1. OCHOBHOE YypaBHEHHME COCTOSHHUS HAeanpbHOro rasa (ypaBHeHue KiamelipoHa-
MenpeneeBa). M3omporiecchr.

22. 3axkoH MakcBenna Ui paclpeneieHusl MOJIEKYl UACAIBHOIO Tra3a Mo CKOPOCTSAM U
SHEPTUsIM. XapaKTEPHbIE CKOPOCTH JABMKEHHS MOJIEKYJT UIECATbHOTO rasa.

23. TlpuHnun aeranbHOro paBHoBecus. bapomerpuueckas ¢opmyna. 3akoH bonbimana
JUISL paclipeieNIeHNs] YaCTULl BO BHEITHEM ITOTEHIIUAIBHOM I10JIE.

24. Pabora npu u3MEHEHHH OObEMa, KOJIMYECTBO TEIJIOTHl, BHYTPEHHSS SHEPIrHs
naeanpHoOro rasa. [leppoe Hadaso TEpMOAMHAMMKH, €r0 IPUMEHEHUE K H3omporeccaM. Bropoe
Hayaja0 TEPMOJUHAMUKH.

Tunosble 32124y N0 IMCHUILVINHE
1. JIBYKEHHME MaTEPUAIbHOM TOUKHU 3aJaH0 ypaBHeHneM x=At+Bt, tne A = 4 m/c, B=-0,05
M/c’. OnpesenuTh KOOPIUHATY B MOMEHT BPEMEHH, B KOTOPBIM CKOPOCTH V TOYKH PaBHA HYJIIO.
Otser: 80 m.
2. JIBMKEHUE MaTepHAILHOM TOUKH 33/1aH0 ypaBHeHueM x=At+Br, rne 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 CKOpPOCTh V| TOYEK Ha OKPY>KHOCTH Bpallarollerocs AWCKa paBHa 3 M/cC.
Touku, pacmnonoxxennbie Ha AR=10 cM Onmke K OCH, UMEIOT JIMHEHHYIO CKOPOCTh V=2 M/C.
Ornpenenuts yIrioBYyO CKOPOCTh BpailieHus nucka. Orser: 10 paa/c.

4. JlucK Bpamaercs corinacHo ypasHenmioo ¢ =A+Bt+Cr, tme A=1pan, B=-2pan/c,
C=0,5 pan/c’. HaiiTu yrioBoe ycKOpeHHe B MOMEHT BpeMenu t = 2 ¢. OTBeT: 6 pan/c.

5. JIucK Bpamaercs COIIacHO ypaBHeHMio ¢ = A+Bt+Cr, rme A=1pan, B= 12 pan/c,
C=-1pan/c’. B xakoli MOMEHT BPEMEHHU YIJIOBask CKOPOCTh JUCKa OyjeT paBHa Hya0? OTBeT:
2c¢

6. HaiiTn MOMEHT MHEepIUH TOJI0T0 HUIMHPA MACCOM 2 KT U PauycoM 5 CM OTHOCUTEIIBHO
ero ocu cummerpuu. Oteer: 0,005 Kr-m%

7. Haiith MoMeHT MHepiuM Iiapa Maccoil 5 Kr u paamycoM 10 cM OTHOCHUTENBHO OCH,
npoxoJdIei uepes ero nentp mace. Orser: 0,02 kr-m%

8. Haiitn momenT nHepiuu nucka maccoi 0,5 xr u pagmycoM 20 cM OTHOCHTEIBHO OCH
NEPIEHMKYIAPHON K TUIOCKOCTH JUCKA U poxoasmiei yepes ero nenrp. Orser: 0,01 kr-m>.

9. HaliTh MOMEHT MHEpUUHM CTEp)KHSA Maccoll 5 Kr W JUIMHOM 1,2 M OTHOCHUTEIBHO OCHU
HEPIEHMKYIAPHON K CTEPIKHIO ¥ IIPOXOAAMIEH uepe3 ero cepeauny. OTer: 0,6 Kr-m>.

10. HailiTh MOMEHT HHEpUMM CIUIOIIHOTO IMJIMHIApPA Maccod 2 KI' U paguycoM 5 cm
OTHOCHTENBHO €ro ocu cummerpun. OrBer: 0,025 Kr-m>.

11. Haiith MOMEHT MHepuuM cTEpKHSA Maccoll 1,5 Kr u anuHOW 1 M OTHOCUTENBHO OCH
NEPIEHMKYIAPHON K CTEPIKHIO ¥ POXOAALIEH uepe3 ero koner. Oteer: 0,5 kr-m?’.

12. BepeBka paspeiBaeTcs NpU NOJBEHIMBAHMM K HEMl Tenma Maccod 36 kr. Teno kakoi
HaubOJIBIIEH MAaCChl MOYKHO TTIOJHAMATE Ha DTOH BEPEBKe ¢ yckopeHneM 2 mM/c*? OrTser: 30 Kr.
13. Teno cockalib3bIBAET M0 INIAJIKOW MOBEPXHOCTH, cocTaBJstoniel yroy 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OtBer: 5 m/c?.

14. C xakoii MMHMMaJIbHOW TOPU30HTAIBHON CHJION HY)KHO NPHKMMATh TEJIO MAacCoM 2 KI K

BEPTUKAIBHON CTeHe, 4yToObl oHO He ymano? KoadduumeHT TpeHHs Mexay MOBEpPXHOCTHIO
cteHsl ¥ TeaoM paseH 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BeicoThl 19 M 3a 2 ¢. HaliTu cuiry conpOTHBIIEHHs BO3/1yXa,
cunTag ee nocrosguHoii. OrTBet: 0,25 H.
16. MaxoBuK B BUIE UWIUMHIApa Maccold 5 kr u paguycom 20 cm 3a 4 ¢ OT Havaia

PaBHOYCKOPEHHOTO BpallleHus AOCTUT yacToThl 10 00/c. HaiiTu MOMEHT cuil, IeHCTBYIOUIMX Ha
maxoBuk. OtBet: 1,57 H-Mm.

17. ToHkuit ogHOpOHBIN cTepkeHb uMHOM 50 cm u maccoit 400 r Bpamaercs ¢ yrioBbIM
YCKOPEHHEM 3 pas/c’ OKOJIO OCH, NPOXOAAIIEH MNEPHEHAMKYJIAPHO CTEPKHIO YEpe3 €ro
cepenuny. Onpenennuts Bpamaromuii MoMeHT. OtBet: 25 MH-Mm.

18. [Tynst et co ckopocThio 800 M/c, Bparasich OKOJI0 MPOA0ILHOM ocu ¢ yactotoit 3000 06/
c. IlpyuMas mymo 3a LWIMHAPUK JUaMETpPOM 8 MM, ONPEAEIUTh KAKYH0 IO KUHETHYECKOM
SHEPIHH TeJa COCTABIISICT KMHETHYECKast sHeprus BpaieHus. OtTeet: 0,44 %.

19.  Ilox neiicTBHEM MOCTOSHHOM CHJIBI BaroHeTKa mpuoOpena ckopocTh 2 M/c. Onpenenursb
paboty A cuibl, eciii Macca Baronetku pasHa 400 kr. OrBet: 800 JI:x.
20. Manenpkuii mapuk maccoi 100 r gBHXKETCS B TOPHU30HTAJIBHOM IJIOCKOCTH HAa HUTHU

mHoit 40 cMm. Kakyio paboTy HyXHO COBEpPIINTb, YTOOBI YBEIMYUTH YIJIOBYIO CKOPOCTh
mapuka ¢ 20 pazg/c 1o 25 pan/c? Orer: 18 Ik,

21. OnpenenuTh JIMHSHHYIO CKOPOCTh TIEHTPA TOJIOT0 IIMHPA, CKATUBILETOCSI 0€3 CKOJBKEHHS C
HAKJIOHHOM IIOCKOCTH C BEICOTHI 1,6 M. OTBeT: 4 M/cC.
22. OpHOpPOAHBIH UWIMHIAP KaTUTCs 0Oe3 MpOCKaIb3bIBAHHUA 1O TOPU3OHTAILHOU

MOBEPXHOCTH CO CKOPOCThIO 2 M/c. Ha Kakyio BBICOTY OH CMOXET MOJHATHCS IO HAKIOHHOM
mrockoctu? OtBet: 0,3 M.

23. Chapsn maccbl 50 Kr, JIeTSAIIMH TOPU3OHTAIBHO co ckopocThio 800 m/c, momagaer B
mwiargopMy ¢ MecKoM M 3acTpeBaeT B HeM. HaliTu ckopocTh miatdopmbl Mocie monagaHus
cHapsaa, eciau ee Macca 16 1. OTBer: 2,5 m/c.



24. ITo ropu30HTANBHBIM pelbcaM CO CKOpocThio 20 kM/4 aBMXeTCs iardopma Maccsl 200
kr. Ha Hee BepTHKanbHO MajaeT KaMeHb Macchl 50 Kr W ABWXETCs BMecTe ¢ tuiatgopmoit. C
KaKOl CKOPOCTBIO 1Ociie 3Toro ABmkeTcs miardgopma? OrBer: 16 km/4.

25. [Inardpopma B Buzme aucka maccoil 4 kr u paamycoM 12 cm Bpaimaercss 1Mo MHEpLUUU
BOKPYI' BEPTUKaJIbHOW OCH. BO CKONBKO pa3 yMEHBIIMTCS 4acTOTa BpAlllEHUs, €CIU Ha Hee
MOJIOKHUTH KOJbILIO Maccou 1 kr u panguycom 10 cm? OtBet: 1,35.

26. Touka coBepiaeT rapMOHHYECKHE KOJIeOaHUs 1Mo 3aKOHY X = Acos(mt+g), rae A=3 cM,
a o =2 ¢’'. HaliTu MaKcCUMaJbHYIO0 CKOPOCTh TOUKU. OTBeET: 6 cM/C.

27. Touka coBepiaeT rapMOHHYECKHE KOJIeOaHuUs MO 3aKOHY X = Acos(mt+g), rie A=5 cMm,
a o =2 ¢’'. Haiitn MakcumanbHOe yckopenue Touku. OrBer: 20 cm/c’.

28.  Haiitu mnepuon KoneOaHUl (U3UUECKOTO MAATHUKA, IPEACTABIAIONIETO COOOM

OIHOPOJHBIN CTEepkKEHb JIMHOM 60 cM, BpamlarOmMHCAd BOKPYT TOPU30HTAIBHOW OCH,
IIPOXOJAIIEH Yepe3 oAuH U3 ero koHuos. OrTser: 1,26 c.

29. Haiitu mnepwon konmebanuit  (U3MUECKOTO MAaATHHKA, TMPEACTABISAIONEro coOoM
OJTHOPOJIHBIN 1HCcK paguycoM 30 cM, BpaIllaloIUiCs BOKPYT TOPU30HTAIBHOM OCH, MPOXOAIIEH
yepe3 kpau aucka. Orser: 1,33 c.

30. bannon BMecTumocThio 20 J1 cOnepKUT yriaekucnbii ra3 maccor 500 r mox naBieHHEM
1,3 MIla. Onpenenuts Temneparypy raza. Orser: 275 K.

31.  Kaxoii 00beM 3aHUMAeT HJlealIbHBIN ra3, cojepxamuii | KMoJb BelecTBa npu JaBICHUN
1 MIla u Temnepatype 400 K? OrBer: 3,3 m>.

32. bannon BmMectuMocThIO 12 11 comepkutT yriaekucnbsii ras. JlaBnenue rasa pasHo 1 Mlla,
temmepatypa 300 K. Onpenenuts maccy rasza B 6amione. OrBer: 212 r.

33. B Oannone BMecTUMOCTBIO 25 11 HaxoauTcst Bojgopon mpu Temmeparype 290 K. ITocne

TOTO KaK 4YacTh BOJIOPOJia M3PACXOJ0BaliM, JaBlieHWe B OammoHe moHm3miock Ha 0,4 MIla.
Ornpenenuth Maccy U3pacxoIoBaHHOTO Bojopoaa. Oreer: 8,3 r.

34. B Gamnmone comepxutcs raz npu temneparype 100 °C. o kakoit Temneparypsl (B °C)
HY>KHO HarpeTh ras, 4ToObl €ro JIaBjieHue YBEeIMYMIOCh B ABa pa3a? Orset: 473 °C.

35. Kakoe kommuecTBo TemnoTsl notpedyeTcs, uToObl Harpetb 1 Moinb azora Ha 300 K mpu
nmocTostHHOM 00beme? OTBeT: 6,23 KJIK.

36. Ha ckonbko wW3MeHWIach BHYTPEHHSS DSHEpPrus BOJISHOIO Mapa, €CIW TpPH €ro
n300apUYECKOM CHKaTHH BHEIIHUE CHIIbI COBEpIIMIN paboTy paBHyto 10 k/[x? OTBet: 30 K/[Xx.
37. [Ipu kakoM JaBJICHUH MPOUCXOIUIO U300aPHOE PACITUPEHUE a30Ta, €CJIM HA YBEITUUCHUE
ero oovema Ha 12 11 ObII0 3aTpadeHo KoJauuecTBO TermoTsl paBHoe 21 k/[x? OrBer: 500 kIla.
38. Kaxoe xonmu4ecTBO TEIUIOTH ObLIO 3aTpaueHO Ha HarpeB Ieiius MPU MOCTOSSHHOM 00beMe
V=20 1, ecu ero gasnenue Bo3pocio Ha 400 kIIa? OrTset: 12 k/[x.

39. Kakoe xonmmuecTBo TerioTel motpedyeTcs, 4ToObl HarpeTh 8§ Moisb Bojgoponaa Ha 100 K
IIpY NOCTOSIHHOM JaBineHun? Orset: 23,3 kK.

40. [Ipn m3oxopHOM HarpeBe 1 Mo renust Temmeparypa yBequuuBaeTcss B 3 pasza. Haiitu
npupatenue saTporu. OrBer: 13,7 Ix/K.

OIIK-5.2 O0OpabatbIBaeT U HHTEPIIPETUPYET FKCIIEPUMEHTATIbHbIE JJAHHbBIE

Tunosble TeopeTnyecKre BONMPOCHI K IK3aMEHY 0 TUCUHUIIIIMHE

1. Bbluucnenue npoNAEeHHOTO MyTH NPU HEPABHOMEPHOM JIBXKEHUHM MaTepHalbHOU
TOYKH.

2. Uentrp wmacc. VYpaBHeHHe [BWXKEHUS ILieHTpa Macc. CucremMa LEeHTpa Macc.
PeaxTnBHOE ABIKEHME.

3. KpuBonuHeitHOEe ABMKEHUE MaTEepHAIbHOW TOUYKU. TaHT€HIMAIbHOE M HOPMAaJIbHOE
YCKOpEHHE.

4. BbIBOJ MOMEHTOB MHEPIUU CTEPKHS, HIUIUHPA, 1Iapa.

5. PabGora cunbl 1 MontHOCTh. KuHETHUECKAs! DHEPTHUS MTOCTYNATEILHOTO JIBHKCHHS.



6. Kunernueckas »SHeprus Tela, BpALIAIOIIETOCS BOKPYI HEMOABM)KHOM  OCH.
Kunernyeckast 3Heprust pu MmIOCKOM JABHKEHUU.

7. Cobonusie ocu. I'npockon. Ipereccus rupockona.

8. IlpyxuHHBIN, GU3NUECKUN U MATEMATUUECKUN MasiTHUKU. DHEPTUsi TApMOHUYECKOTO
OCLWJUIATOPA.

9. CroxeHue OJUHAKOBO HAMPABJICHHBIX U B3aUMHO MEPHEHAUKYISIPHBIX KoleOaHUH.

10. DxcnepuMeHTaIbHOE MOATBEPXKIEHUE pacnpeneneHus Makcsenna: onsITel [lTepHa
u Jlammepra.

11. CpenHee 4YHCIO CTOJIKHOBEHHWH, CpeAHsAs JulMHA cBoOoxHOro mpolera U
3¢ dEeKTUBHBIN TUaMeTp MOJIEKYII.

12. AnuaGatHblii iporiece, ypaBHeHue [lyaccona.

13. TenmoeMKkoCTh WHACANBHOIO Ta3a MpU H3OMpoleccax. YpaBHeHHE Maliepa.
Krnaccuueckass MOJIEKYJISIpHO-KMHETUYECKAsh TEOPHsl TEIUIOEMKOCTH HWJIEAJbHOIO raza U ee
OTPaHUYEHHOCTb.

14. Kpyrogoii mpouecc (umki). TeroBble aBUTatenw U XomoawibHble MamuHbl. KITJ]
ujeabHOM TeroBoil MmamuHel. [{ukn Kapho.

15. DHTponus uIeanbHOro ra3a npu oOpaTMMBIX U HEOOpaTUMBIX mpoleccax. Teopema
Hepucra. Cratictuueckoe TOJIKOBaHKE SHTPONHH. TepMoauHaMKUKa HEOOpAaTUMBIX ITPOLIECCOB.

4.2. lIpomesrcymounana ammecmauus é popme sxzamena (2 cemecmp)

Kon Pe3yabTaThl 0CBOCHHSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
KOMIIeTeHIINH Conep:kanue KoMIeTeHIU
OIlK-2 CnocoOeH HucIonp30BaTh MaTeMaTHIeCcKue, pusnueckue, Gu3nKo-

XUMHUUYECKHE, XAMUIECKUE METOJIbI IS PEIICHUS 3a/1a9
po(hecCHOHATLHOM NeSTeIbHOCTH

OIIK-5 Crioco6eH OCyIIeCTBIISITh SKCIIEPUMEHTAIIBHBIC UCCIICIOBAHUS U
UCTIBITAHUS TI0 33JJAaHHOW METOJIMKE, TPOBOJAUTH HAOIIOICHUS U H3MEPEHUS
¢ yueTroM TpeOOBaHMI TEXHUKH 0€30MMacHOCTH, 00pabaThIBaTh U
UHTEPIIPETHPOBATH SKCIIEPUMEHTAIILHBIC TAHHBIC

OIIK-2.1 Ucnonwp3yer MareMaTH4ecKne # (HU3UYECKHEe METOAbl I pelIeHUs 3aaad
PO eCCHOHAIBHON e TEHHOCTH

TunoBble TeOpeTHYECKHE BONMPOCHI K IK3aMeHY 10 TUCHHIINHE

1. Dnexrpuyeckuil 3aps] U €ro CBOMCTBA. 3aKOH COXpaHeHus 3apsiaa. Bzaumonelictue
3apsanoB. 3akoH KymoHa.

2. DIeKTpOCTAaTUYECKOE TMOJ€, BEKTOp HampsbKeHHOCTU. [IpuHuun cynepno3uuuu
ANIEKTPUYECKUX I0JIEH U er0 MPUMEHEHHUE JJIs pacyeTa MoJis, CO3[aHHOr0 CUCTEMOM 3apsI0B.

3. IloTok BeKkTOpa HaIpPSKEHHOCTH 3JeKTpuueckoro mnois. Teopema laycca s
AIIEKTPUUECKOTO MOJISI B BAKYyMe.

4. Teopema o HUPKYJSALKUUA BEKTOPA HAMIPSKEHHOCTH 3JIEKTpUyeckoro nojs. [lorenman
T0JIS1 TOYEYHOT'0 3apsijia.

5. CBobOonmHble U CBSI3aHHBIC 3apsiAbl. BeKTOp  2MeKTpUyeckoro cMmemieHus. Teopema
l"aycca as1s aneKTprUuecKoro Mo B JUAJIEKTPUKE.

6. JludpnekTpuku, —MOdsSpu3alus — JUAJIEKTPUKOB.  BekTop  MOJMspU30BaHHOCTH.
DJNEKTPUYECKOE TOJ€ BHYTPU JTUAIICKTPUKOB. JludneKkTpuyeckass BOCHPHUHUMYHBOCTH |
MIPOHULIAEMOCTb.

7. Pacmnpenenenne 3apsima B NPOBOJHUKE.  DJEKTPOCTATHYECKAs  WHIYKIHSA.
DJNEeKTpUYECKasi EMKOCTb YEAMHEHHOTO MMPOBOHUKA, 2-X IPOBOJHUKOB.



8. DOmexTpoaBmxkyuias cuia. 3akoH Oma U CONpPOTHUBIEHUE IPOBOJHUKOB. 3akoH Oma B
UHTeTpanbHOH U nuddepennuansaoi popmax. 3akon OMa A1 HEOAHOPOAHOTO YYacTKa LIETIH.

9. MouHocts TOKa. 3akoH JDxkoyns-JleHnma B uHTerpanbHOW U auddepeHnnanbHOMN
dhopmax.

10. Bekrop MarHUTHOM MHAYKIMK. MarHUTHOE MOJIE€ PABHOMEPHO JBMXKYIIETOCS 3aps/a.
3akoH buo-Casapa-Jlamnaca.

11. B3aumopnelicTBHE IPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 IMPKYJIALMHU BEKTOPAa MHAYKIIUA MarHUTHOTO MOJIS. 3aKOH MOJIHOTO TOKA.

13. Ilorok BekTOpa MarHMTHONW MHAyKuMU. Teopema l'aycca s BeKTOpa MHIYKIUH
MarHuTHOro nosisg. KoHTyp ¢ TOkoM B OJHOPOAHOM M HEOJHOPOIHOM MarHUTHOM IIOJIE.

14. SBnenue IEKTPOMArHUTHOU UHIYKIHUU. OnbIThI ®dapanes. 3aKoH
aneKTpoMarHuTHOM MHAYKUuU. [IpaBuno Jlenua. DnekTponBuxkyias cuia UHAyKuuu. [lomHbii
MAarHuTHbIN NOTOK. Toku PDyko.

15. SBnenne camomuaykumu. MamgyktuBHOCTh. JJIC camounaykuuu. MHIYKTUBHOCTH
COJICHOHUA.

16. B3zanmHass uHaykius. B3aumMHas HMHIYKTHBHOCTb. OJHEPIHs KOHTYpa C TOKOM.
IInoTHOCTH HEPrUM.

17. HamaraumuenHocts. Tokum HamarHM4MBaHUsS. BeKTOp HANpsHKEHHOCTH MarHUTHOIO
nosisi. Teopema 0 UPKYJIALNN BEKTOPA HANPSKEHHOCTU MarHUTHOTO TOJIS.

18. VYpaBHeHne MakcBemia g JIEKTPOMAarHUTHOTO IIOJISI B MHTETPAIbHOM H
middeperunanbHoi Gpopmax.

19. luddepennmanpHoe ypaBHEHHE JIIEKTPOMATHUTHBIX KoOJeOaHUM, €ro pelieHue.
Bunsl konebanuil 1 uX XapakTepUCTUKH.

20. VYpaBHeHHE BBIHY)XKJICHHBIX KojieOaHu. Pe3oHaHC TOKOB W HanpspkeHui. [loHaTHE 0
IIEPEMEHHOM TOKE.

TunoBble 321244 M0 JMCUUILJIMHE
1. Haiiti paccrosiHie MEXIy NBYMsI TOUYCYHBIMH DJIEKTPUUCCKUMHU 3apsiIaMH, €CIIA U3BECTHO,
YTO MPU YMEHBIIEHUHU 3TOT0 paccToAHUS Ha 50 cM cuia B3aUMOJEHCTBHUSI YBEIUYUBACTCS B 2
paza. OrBer: 1,7 m.
2. Ha merammuyeckoit cepe pammycom 15 cm Haxomutcs 3apsa O = 2 vKn. Omnpenenutsb
HANPSDKEHHOCTh E AIEKTPOCTaTUYECKOro Mojis Ha paccTosHud » = 10 cM oT ueHTtpa chepsl.
OrtBert: 0.
3. Ha meramnmmueckoit chepe pamuycom 15 cm Haxomutcs 3apsg Q = 2 uKn. Onpenenuthb
HANPSDKEHHOCTD E 3JIEKTPOCTATUYECKOro Mol Ha moBepxHocTH cheprl. OTBer: 800 B/Mm.
4. Ha wmerammmueckoit cdhepe pamuycom 15 cm Haxomutcs 3apsg Q = 2 wKn. Onpenenuthb
HaIpPSKEHHOCTh E 3JIEKTPOCTATUYECKOTO MOJs Ha paccTosHuM r = 20 ¢cM OT 1eHTpa cgepsl.
OtBet: 450 B/m.
5. Merammnueckuii map paguycoM 5 cMm Hecet 3apsan Q = 10 uKin. Onpeaenuts nmoTeHIman @
AIEKTPOCTATUYECKOIO MO Ha moBepxHOCTH mapa. Orser: 1800 B.
6. JIBe KOHIIEHTPUYECKHE METAITMIECKUE 3apshKeHHBIC cepbl paauycamMu Ry =6 cMm u R, = 10
CM HecyT cooTBeTCTBEHHO 3apsaasl O = 1 HKi u O, = -0,5 uKun. Halitu HanpsskeHHOCTH £ 10 B
TOUKe, OTCTOSIIEH OT IeHTpa cep Ha paccTosHue 1 = 5 cM. OTBet: 0.
7. DnekTpudeckoe IIoJie CO3[AaHO JABYMS OECKOHEUHBIMH MapalljielIbHBIMU TUIACTHHAMH,
HECYIMMH PABHOMEPHO pacCIpeAeleHHblii no miomamd 3apsn . = | uKin/m®. Onpenenuts
HanpsbkeHHOCTh E nons mexay mnactunamu. Orset: 0.
8. DnexTpuueckoe Tmoyie CO3MaHO JBYMSI OECKOHEUYHBIMH MapajUIeNbHBIMUA IUIACTHHAMH,
HECYLIMMH PAaBHOMEPHO paclpeeNeHHblii 1m0 rmiomanu 3apsn = 1 uKin/m®. Onpenenuts
HanpspbkeHHocTh E nons BHe miactud. OTBer: 113 B/m.



9. TloTeHIMaN SJIEKTPUYECKOTO OIS, CO3/aBAEMOT0 CHCTEMOI 3apsioB, UMEET BUI ¢ = a(x’-
y’), tne a=1B/M’. Halith MOLy/lb HAaNPSHKEHHOCTH O3JIEKTPUYECKOTO TMOJA B TOYKE C
koopauHatamu x = 1 M, y = 0,5 M. OtBeT npuBectu B cucteme CH 1 OKpyIJIUTh ¢ TOUHOCTBIO J10
nByx nugp mocne 3amaroit. [OTBet: 2,24 B/m.

10. /IBa Toueunsix 3apsana +7,5 HKn u —14,7 uKun pacnonoxxensl Ha pacctosHuu 5 cMm. Haittu
HANPSDKEHHOCTD AJIEKTPUYECKOIO MOJISl B TOUKE, HAXOMASIIEHCS Ha pacCTOSIHUU 3 CM OT MEPBOTO
u 4 cM ot Broporo 3apsaa. Oreer: 112 kB/m.

11. Onpenenuth HANPSYKEHHOCTh AJIEKTPUUYECKOTO TMOJs B TOYKE, PACIHOJIOKEHHOW BIOJb
npsmoit, coenunsitoieit 3apsanpl +10 uKin u +8 HKn u Haxonsieiics Ha paccrosHuu 12 cM oT
MepBOro M 8 cM oT BTOporo 3apsaa. Paccrossnue mexay 3apsiaamu 20 cm. OrBet: 5000 B/m.

12. B BepumHax KBajgpaTa cO CTOPOHOM 5 CM HaxoAATCS OAMHAKOBBIE MOJIOKUTEIbHBIE 3apsi bl
2 uKn. OnpenenuTs HaPsHKEHHOCTD 3JIEKTPUYECKOTO oISl B LIEHTpe kBagpara. Oret: 0.

13. Paccrosnue / mexny 3apsaamu Q=+2 uKi nunons pasao 10 cM. Haiftu notennman ¢ nons
CO3/IaHHOTO JIUIIOJIEM B TOUKE, y/ajJeHHON Ha #=10 cM Kak OT IepBOro, TaK U OT BTOPOTO 3aps/a.
OrtsBert: 0.

14. Jlumonbs ¢ DJIEKTPUYECKHUM MOMEHTOM p =75 mnKi'M CcBOOOJHO YyCTaHAaBIMBACTCS B
OJTHOPOJTHOM 3JICKTPHUYECKOM T0Jie HampspkeHHOCThIo E = 80 kB/M. Bpramcnuts pabdoty 4,
HEOOXOAMMYIO JJIS TOTO, 9YTOOBI MOBEPHYTH AMUIOJIbL Ha yroi o = 90°. OTBeT: 6 MK/ k.

15. Onpenenuth, NpU KakOW HANPsHKEHHOCTH £ CpeHEro MaKpOCKONMUYECKOTO Tojis B
IUAJIEKTpHKE (€=3) MONAPU30BAHHOCTE P mocTurHeT 3Hadenus, pasHoro 200 MxKn/m”. OTBer:
11,3 MB/m.

16. Haiitu paguyc BHemHe# oOknaaku R, BO3IYIIHOTO ChEepHUUECKOTO KOHACHCATOPa EMKOCTHIO
C =4 nd, ecnu paauyc BHyTpeHHel oOknanku R, =2 cMm. OTBert: 4,5 cMm.

17. Haiitu panuyc R, BHyTpeHHeH OOKIaAKu C(HEepUYecKoro KOHIEHCATOpa E€MKOCTBIO
C =33 nd, ecnu paauyc BHEmHEH R, = 3 cM, 1udnekTpuk — napaduH (¢ = 2)? OrBet: 1 cMm.

18. Ompenenuth 3IEKTPOEMKOCTh IMJIMHAPUYECKOTO BO3AYLIHOIO KOHJEHCATOpa JJIMHON
/=10 cMm, ¢ paguycamu 00knanok Ry =1 cmu R, =2 cm. OtBet: 8 n®.

19. Tpu oaMHAKOBBIX KOHIEHCATOpa COEAMHEHBI IOCHe0BaTeabHO. EMKOCTh Takoi OaTapen
C =100 n¢d. Onpenenutb €MKOCTh OaTapen KOHIEHCATOPOB, IMOCJE TOTO, KaK OJUH W3 HHUX
3anonHuiIn napapusoMm (¢ = 2). Orser: 120 nd.

20. Ilmockuii BO3ayIIHBIN KOHAEHCATOP AMeKTpoeMKocThio C = 1,11 H® 3apskeH 10 pa3HOCTH
noteHuraioB U =300 B. Ilocne OTKIOYEHHS OT HUCTOYHUKA TOKA PACCTOSHUE MEXKIY
oOKJIaZIKaMH KOHJIeHcaTopa ObLIO yBeiauueHo B 5 pa3. Ompenenuts paboTy A BHEUIHUX CHII IO
pasnBmwkeHnio ookmanok. Oreer: 0,2 m/I:k.

21. Cuna ToKa B MPOBOJHUKE U3MEHSETCS CO BPEMEHEM IO 3aKOHY ()= kt, rne k=0,5 Alc.
Haiitn 3apsn ¢, mporekaroluil dyepe3 IMONEPEYHOE CEUeHHE IPOBOJHMKA 3a Bpems 7=1 c.
OtBet: 0,25 Ku.

22. AxkyMynaTop ¢ BHyTpeHHUM comnpotusieHreM 0,080M npu Toke 4A 0TIaeT BO BHEIIHIONO
uernb 8BT. Kakyro MOIIHOCTE OT/AACT OH BO BHENTHION 1ienh pu Toke 6A? OTBer: 11 BT.

23. K ucrounuky Toka ¢ 9JIC £=1,5 B npucoenuumim KaTymky ¢ cornporusieHruem R=0,1 Om.
AmnepMmeTp mokaszan cuiy Toka, paBHyio /;=0,5 A. Koraa Kk MCTOYHUKY TOKa MPHUCOEAMHUIN
MOCJIEI0BATENLHO €I1I€ OJIMH UCTOYHHK TOKa ¢ Tako sxe D/]C, To cuna Toka / B TOM K€ KaTylIke
okazanach paBHoM 0,4 A. Omnpenenutb BHYTPEHHEE COMPOTUBIICHUE MEPBOTO MCTOYHMKA TOKA.
OTtser: 2,9 OM.

24. Ilpu cune Toka /,=3 A BO BHEIIHEW LIENU aKKyMyJIATOpa BblAenseTcs MomHocTy P=18 Br,
npu cuie toka L=1A - coorBerctBeHHO P,=10BT. Onpenenuts BHYTpPEHHEE COMPOTUBIICHUE 7
6arapeu. OTBet: 20 OM.



25. TIIOTHOCT, TOKAa B MEIHOM IPOBOAHMKE paBHa 2 A/Mm®. Halith HanpsyKeHHOCTb
AJIEKTPUYECKOTO MOJsI B IPOBOAHMKE. YJenbHOe comportuBieHue meau 17 HOm'm. OTtBer:
34 mB/m.

26. ITo mpsmMoMy OECKOHEYHO JUIMHHOMY TIPOBOAHUKY TedeT Tok 50 A. Omnpenenuts
MarHuTHYI0 WHIYKIMIO B TOYKE, yIaJE€HHOW Ha paccTosiHUE 5 C¢M OT MpoBOoAHUKA. OTBeT:
200 mxTa.

27. UeMy paBeH paguyc TOHKOTO KOJIbI[a, IO KOTOpoMY TedeT TOokK 30 A, eciau HanpsKeHHOCTh
MarHuTHOTO TIOJIS B IIEHTPE KoJjblia paBHa 2 A/M? OTBeT: 7,5 M.

28. Kakoii Tok Te4eT mo npsMomMy OECKOHEUYHO JUTMHHOMY ITPOBOJIHUKY, €CJIU Ha pacCTOsTHUH 10
CM OT Hero marHuTHas uHAykus pasHa 20 mxTn? OrBer: 10A.

29. Kaxoit Tok uzaer no ToHKoMy KoJiblly paauyca 10 cM, eciii HHIyKIHUsS. MarHUTHOTO TMOJISI B
ueHTpe konbla paBHa 100 MxTn? OTBer: 16 A.

30. /IBa AMMHHBIX NapaJyielbHBIX MNPOBOAA HAXOAATCS HA PACCTOSHUM 7 =5 CM OJMH OT
npyroro. [1o mpoBogaM TeKyT B IPOTUBOIOJIOKHBIX HAPABJICHUSIX OAMHAKOBbIE TOkU [ = 10 A
Kaxablii. HailTu HanpskeHHOCTh // MarHUTHOTO MOJIS B TOYKE, HAXOJIALICHCS HAa PACCTOSHUU
71 =2 CM OT OJTHOTO U ¥, = 3 c¢M OT pyroro nposoja. OrBer: 132 A/m.

31. Onpenenuts MHAYKIHMIO MarHUTHOTO IOJI HAa OCHU JUIMHHOTO COJIEHOHUZA, COAEp KAIero
n =20 Butko/cm nipu cuiie Toka [ = 10 A. Otset: 0,025 Tu.

32. CKOJBKO BHTKOB Ha E€IWHHUILY JJIMHBI COJICPKUT JJIMHHBIA COJICHOW] MNpPHU CUJIE TOKa
1=0,5 A, ecnu HaNpsHKEHHOCTH MOJIA Ha ocu conenonaa H = 300 A/m. Otser: 600 m™'.

33. OnpenenuTe HaANPSHXKEHHOCTh MAarHUTHOTO TIOJISI HAa OCH  JJIMHHOTO  COJICHOMJA,
conepxariero n = 10 ButkoB/cMm nipu cuie Toka I =1 A. OtBet: 1000 A/m.

34. Boluncnuth HUPKYJIALHMIO BEKTOpa HANPSDKEHHOCTHU BIIOJb KOHTYPA, OXBATHIBAOIIETO

toku [,=10A, L=15A, Texymmue B OZHOM HampasieHuu, U TOK [;=20A, Tekymui B
IIPOTUBOIOJIOXKHOM HampasieHuu. OTBer: S A.

35. IIpsimoit mpoBoA, MO KOTOPOMY TedeT TOK /=1 KA, pacroyioxkeH B OJHOPOJIHOM MarHUTHOM
110JIe MEPHEHIUKYISIPHO JTUHUAM HHAYyKiuu. C Kakoil cuwioil F' EeHCTBYET IMOJIe Ha OTPE30K
poBoAa JUIMHOM /=1 M ecau marHuTHast MHAyKuus B pasHa 1 Tn? Oteer: 1000 H.

36. [Ipsmoit mpoBoxm, mo koTopomy TeueT Tok /=100 A, pacmoyio’keH B OJIHOPOJHOM
MarHuTHOM TIoJie o1 yriioM 60° K THHUSAM MarHUTHON MHAyKIuU. C Kako# cuioi F' necTByeT
MOJIE Ha OTPE30K MpoBoaa iauHOoM /=10 cM ecnu marHuTHas nHAYKIUs B paBHa 0,1 Tn? OTBer:
0,87 H.

37. Pamka ragpBaHoMeTpa JUIMHOW a=4 ¢cM ¥ mupuHor b = 1,5¢m, conepkamas N=200 BUTKOB
TOHKOW MPOBOJIOKH, HAXOJUTCS B MAarHUTHOM nosie ¢ uHaykuuen B=0,1 Tn. [lmockocTs pamku
rapajulesibHa JIMHUAM UHAYKUMU. HalTh MexaHudeckuid MOMEHT M, NEeHCTBYIOLIMN Ha PaMKy,
Korja no BUTKy TeueT Tok /=1 MA. OtBet: 12 mxH/Mm.

38. HampspkeHHOCTh /[ MarHMTHOrO TMOJIA B IIEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarHuTHbIA MOMEHT p,, BUTKA paBeH 1 A'M> Beraucnuts paguyc R Butka. OTBet: 9,27 cMm.

39. Beruucnuth paauyc R 1yru OKpYHOCTH, KOTOPYIO OIMCBIBAET IPOTOH B MAarHUTHOM IIOJIE C
uHaykuuen B = 15 mTn, eciau ckopocTh L poToHa paBHa 2 Mm/c. OTBer: 1,38 m.

40. /IBykpaTHO HWOHU3UPOBAHHBIM aTroM renus (o-4acTila) MABUKETCS B OJHOPOJIHOM
MarHUTHOM TI0JIe HanpspkeHHOCThIo H = 100 kKA/M 1o okpykHOCTH paguycoMm R = 10 cm. Haittn
cKopocTh U q-yactuubl. OTBet: 0,61 MM/c.

41. Ha »3ekTpoH, JIBWXYIIMICS B OJHOPOAHOM MArHMUTHOM Iojie MHAyKuuedn B =2 Ta co
ckopocthio U= 10" m/c neiictByer cuma F=1,6 nH. Halitu yroa Mexmy HampaBIeHHSAMU
CKOPOCTH U MarHUTHOM MHAyKmu. OTBer: 30°.

42. llens COCTOMT M3 IOCIEAOBATENbHO COEIAMHEHHBIX compoTHBiIeHUsA R =1 Owm, kaTymku
UHAYKTUBHOCTU L = 1 T'H, ncTounuka Toka u kiouda. Kimtou 3amkHyT. Yepes kakoe BpeMs mocie



pa3MbIKaHUs KJII0Ya CUjla TOKa B LIeNH yMeHbIIuTes B 2 paza? OrBer: 0,693 c.

43. llenp cocTOMT U3 IMOCIEAOBATEIbHO COEAMHEHHBIX CONPOTHBIICHUS, KaTyIIKU
MHAYKTUBHOCTH, UCTOYHHMKA TOKa U Kitoya. Kimtou 3amkHyT. Uepes 7= 0,5 ¢ nocne pa3MbIKaHUS
KJIIOoYa cujga TOKa B LENM yMeHbIIMjach 3 pasa. OmpeneiauTbh CONpPOTHUBIEHUE R, eciu
UHAYKTUBHOCTH L = 4,1 T'H. OTBeT: 9 OM.

44. BplUMCIUTD SHEPrUI0 MarHUTHOTO MOJsL cojieHouga, cozepxamiero N = 1000 BuUTKOB
MpoBOJa, NMpH cwie Toka /=1 A, eclii MAarHUTHBIM NOTOK 4Ye€pe3 €ro IOIMNEepPEeYHOE CEUEHUE
® =0,1 mB6. OTBeT: 0,05 JIx.

45. HailTu MHIYKTUBHOCTH MPOBOJSIIECIO KOHTYpA, €CJIM MarHUTHBIA MOTOK 4Yepe3 HEro
yBenuuuBaercs Ha 0,02 BO B pe3ynbrare m3MeHeHHs] TOKa B KOHType ¢ 4 A 1o 8 A. OTBeT:
S mI'n.

OIIK-5.2 O0OpabatbIBaeT U UHTEPIIPETUPYET IKCIIEPUMEHTATIbHbIE JJAHHbBIE

Tunosble TeopeTnyecKkre BONPOCHI K IK3aMeHY I10 IMCHHIIJIMHE

1. TloreHumanpHOCTh 3JEKTpUUEcKoro mojs. PaboTa mo mepeMelieHuro 3apsjia B
aneKkTpudeckoM nose. [lorennuanbHas sHeprus B3auMOIEUCTBUS ANIEKTPUUECKUX 3apSAI0B.

2. Cpa3p MeXIy IOTEHLIMAJIOM U HAIPSKEHHOCTBIO.

3. Ilpumenenune Teopembl ['aycca st pacdeTa IEKTPUUYECKUX IMOJEH, CO3JaHHBIX
TOYEYHBIM 3aps0M, PABHOMEPHO 3apsHKEHHBIMU IUIOCKOCTBIO, c(hepoi, HUThIO, LMJIMHAPOM,
IapOoM.

4. BpluncieHue NOTEHIMANA 10 HANPSYKEHHOCTHU HIIEKTPUYECKOTO OJIS.

5. DOmnexkrpuyeckuil MOMEHT Jumojs. TOYeUHBIM JUIONb. OJIEKTPUUYECKOE TI0JIe
TOYEYHOTIO AMIIOJNS U €T0 pacdeT Ha OCHOBE IIPHUHIIMIA CYNEPIIO3ULIUU. DIEKTPUUECKOE 110JI€ Ha
OCH JTUIOJIS U B HAIIPaBJIEHUH, IEPIIEHAUKYIISIPHOM K OCH JIUIIONIS.

6.  DneKTpuuYecKHil AMIIONb B OJHOPOJHOM U HEOIHOPOIHOM 3JIEKTPUYECKOM IIOJIE.
[ToreHuunanbHast SHEPrUs JUMOISL.

7. VYcnoBus And  BEKTOpAa HANpSOHKECHHOCTH  IEKTPUYECKOIO IO M BEKTOpa
AIIEKTPUYECKOTO CMEILEHUS Ha IPAHULE ABYX JUAJIEKTPHUKOB.

8.  CerHeToaneKTpUKH, UX CBOMCTBA. [uanexkTpudeckuil ructepesmc.

9. Konnencaropsl, BHIBI KOHACHCATOPOB. OHEPIHsl 3apsHKEHHOTO IPOBOJIHUKA,
KOHJIeHCaTopa. DHEPrus 3eKTpuiyeckoro noist. O6beMHas IIIOTHOCTh SHEPIUU.

10. Knaccuueckue onpIThl IO OOHAPYKEHHUIO U OOBSICHEHUIO MEXaHN3Ma BO3HUKHOBEHUS
JIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHMS DJIEKTPUUECKOTO TOKA. XapaKTePUCTHKHU
ANIEKTPUUECKOI0 TOKA: CHJIa TOKA U IUNIOTHOCTh TOKA. YPaBHEHHUE HENPEPHIBHOCTH.

11. Pa3BerBnennsle anekrpuueckue nenu. [Ipasuna Kupxroda.

12. KBazucranumonapueie TOKH. [Ipolieccbl yCTaHOBIIEHHS TOKAa MHpPH 3apsne, paspsie
KOH/JIEHCaTopa.

13. Ilpumenenue 3akona buo-CaBapa-Jlamaca 1is pacuera MarHuTHOTO MOJISL PSIMOTO
IIPOBOJHMKA C TOKOM, KPYTOBOT'O IIPOBOJHUKA C TOKOM.

14. [leticTBue MarHUTHOTO Ha ABIOKyIuiics 3apsan. Cuna Jloperma. Dddext Xomna.

15. IlpuMeHeHue 3akoHa IIOJIHOTO TOKAa JIs pacdy€ra MarHUTHOTO IOJsI COJIEHOW[A,
TOPOUJATBHOMN KaTyIIKH.

16. Pabora no nepemMenieHuIo MPOBOJHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

17. VI3meHeHnne cuiabl TOKA IMpH pa3MbIKaHUM/3aMbIKAaHMM LEMH, COJAepKalei
UHAYKTUBHOCTD.

18. VYcnoBust /Uit BEKTOPOB UHIYKIMU U HANPSXKEHHOCTH MarHUTHOTO TOJIsl HAa TpaHUIle
JIBYX MAarHETHKOB.

19. Hua-, mapa-, peppo MarHETHUKN: OCHOBHBIE XapaKTEPUCTUKH.

20. JluBepreHuus M pOTOpP BEKTOpa MHAYKIMM MarHuTHOro mois. Buxpesoe
AIIEKTPUYECKOE I10JIE, TOK CMEIICHUS. DIEKTPOMarHUTHOE MOJI€.



4.3. Ilpomexncymounas ammecmayus é popme 3auema (3 cemecmp)

Kon Pe3ybTaThl OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIneTeHIU
OIlK-2 Crnoco0eH HcIonp30BaTh MaTeMaTHUeCKue, (pusnueckue, Gu3nKo-

XUMHUUYECKHE, XAMUIECKHUE METOJIbI [UTs PEIICHUS 3a1a9
po(heCcCHOHATLHOM e TeIbHOCTH

OIIK-5 Crioco0OeH OCyIIEeCTBIATh SKCIICPUMEHTAIBHBIC HCCIICIOBAHUS
UCTIBITAHUS TI0 33JJAHHOW METOJIMKE, TPOBOUTH HAOIIOICHUS U H3MEPCHUS
¢ yueTroM TpeOOBaHMI TEXHUKH 0€30MMacHOCTH, 00pabaThIBaTh U
WHTEPIIPETHPOBATH SKCIICPUMEHTAIILHBIC TAHHBIC

OIIK-2.1 Ucnonp3yer wmaTemMaTH4YecKhe # (U3MUECKHE METOAbl JUIsl PEIIeHHUs 3a1ad
po(ecCHOHATBEHOM e TEIbHOCTH

TunoBble TeOpeTHYECKHE BONMPOCHI K IK3aMEHY 0 TUCHUILINHE

1. Pacnpoctpanenue BoJH B yrnpyrodl cpene. [IpomonbHble M MONEpEYHBIE BOJIHBI.
VYpaBHeHHe TIOCKOH U cdepuyeckoil rapmMoHuueckux BonH. Das3oBas ckopocTh. BomHoBoe
ypaBHeHue. DHeprus BosHbl. [IpuHumn cynepno3unuu BosiH. CTosiurie BOJIHBI.

2. BonHoBoe ypaBHeHHE ISl AJNEKTPOMAarHUTHOM BOJHBI. (OCHOBHBIE CBOWMCTBA
AJIEKTPOMArHUTHBIX ~ BOJIH. OJHEPrHUsl 3JEKTPOMArHUTHBIX BOJH. Bekrtop IloliHTHHrA.
NHTEHCHBHOCTD BOJIH.

3. BpeMeHHas UM TNPOCTPAHCTBEHHAasi KOT€PEHTHOCTH. CTENEeHb KOT€PEHTHOCTH.
Wntepdepennus nsyx BonH. MaTepdepenius ceera. [llupuna unTepdepeHIIMOHHOM MOIOCH.

4. Judpaxmus ceera. [Ipunun [oiirenca-dpenHens.

5. EcrectBeHHblli M MOJSpU30BaHHBIN cBeT. 3akoH Mamtoca. CreneHb MoisipU3aluu
CBeTA.

6. Ilonspusanus npu oTpakeHUH U IpesoMiieHuH. 3akoH bprocrepa.

7. PacnpocTpaHeHue cBeTa B MomIolarOImMx cpeaax. 3akoH byrepa. /[ucnepcus cera.
Hopmainbhast 1 aHoManbHast JUCHIEPCHs.

8. TemnoBoe H3Iy4YEHHE U €ro XapaKTepPUCTUKH. 3aKOHBI TEIUIOBOTO HW3JIYUYCHHS.
l'unoresa [1manka. @OTOHBL.

9. KopmyckynasipHO-BOJIHOBOM Jyaldu3M cBeTa W Marepuu. [umoreza ne bpoins.
Hexotopsie cBolicTBa BOiH e bpoiins.

10. BonHoBeie cBoiicTBa MuKpoudacTuil. JWQpakius dIEKTPOHOB. [TpuHIMO
HeonpeneneHHocTH [eitzenbepra.

11. BomnoBas ¢yHkius u ee ¢puznueckuii cmbici. HopmupoBka, cTaHIapTHBIC YCITOBHSI.
Cynepno3uiusi COCTOSHUM B KBAHTOBOIM MEXaHUKeE.

12. Yactuia B OIHOMEPHOW MPSAMOYTOJIBHOW TOTCHIIMAIBHOW sIM€ C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoXOokaeHue YacTHIBl CKBO3b TMOTEHIMAIBHBIN Oapbep. JIMHEWHBIN
FapMOHUYECKUI OCIWILIATOP.

13. Atrom Pesepdopna-bopa. DHepreTuueckue ypoBHH. ATOM BOAOpOAA B KBAaHTOBOM
MEXaHHKE.

14. KBaHTOBBIE uMcna 31€KTpoHa B arome. CrnuH 3nekTpoHa. CHMH MHKpPOYACTHII.
®epmuonbl. bozonsl. [Ipunuun I[laynu. Pacnpenenenue 31€KTPOHOB MO HIHEPrEeTHYECKUM
ypOBHsIM B aToMax. [lepuonnueckasi cuctema 3JIEMEHTOB.

15. TlonsitThe © KBaHTOBBIX cTarucTHKax bo3e-OitHmrTeliHa u  Pepmu-llupaka.
BBIpOKIEHHBIN 2JIEKTPOHHBIN a3 B METAJIIaX.

16. Pa3mep, cocraB u 3apsia aroMHOTO sipa. Jledext macce u sHEprus cBsa3u sapa. CrimH
s/lpa ¥ €r0 MarHUTHBIA MOMEHT. SnepHsle cuibl. Moaenu sapa.



17. OGmmue cBoiicTBa 3eMEHTApHBIX YacTHll. Kiaccudukanus sneMeHTapHBIX YaCTHIIL.
Yactuupl u anTuyactuipl. CullbHOE, JJIEKTPOMarHUTHOE, cjlaboe W TpaBUTALMOHHOE
B3alMOJACHUCTBHS.

Tunosble 32124y N0 AUCHHUILINHE
1. Ha nytu cBeToBOW BONHBI, MAYIIEH B BO3J1yX€, NOCTABUJIM CTEKJISHHYIO IUIACTUHKY
(mokaszarenp mpenomiieHUs crekiaa paBeH 1,5) tommuuHod 1 mm. Ha ckonbko H3MeHHTCS
OINTHYECKAs JJIMHA IIyTH, €CJIM BOJIHA M1aJIaeT Ha IUIaCTUHKY HopMaibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mmmubl BonH Buaumoro ceta (ot 0,76 mo 0,38 MkM), KoTOophie OyayT
MaKCHMaJbHO YCUJIEHBI MPU ONTHYECKON Pa3HOCTH XO0Jla MHTEPPEpUPYIOIIUX BOJIH, paBHOM 1
MkM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexay nByms miensimu B onibite FOHTa paBHO 1MM, pacctosiHue [ OT mmienei
10 3kpaHa 3 M. OnpeaenuTs JUIMHY BOJIHBI A, HCITyCKa€MON MCTOYHMKOM MOHOXPOMAaTHYECKOTO
CBETa, ecIi IIMpUHa b MHTEp(EPEHIIMOHHBIX MOJIOC Ha 3KpaHe paBHa 1,5 mMm. OTBet: 0,5 MKM.
4. Ha MpuibHyro 1miesnky (n = 1,3), Haxonsuiyrocs B BO3JYyXe, IaJaeT HOPMAaJbHO Iy4OK
mydeii 6enoro cBeta. Ilpu kakoif HauMeHblIeH TONIMHE d TUIEHKH OTPaKEHHBIN CBET € JUTMHOM
BOJMHBI A =0,55 MKM OKa)keTcs MaKCHMaJbHO YCWJIEHHBIM B pe3yjbTare HHTep(epeHuun?
OtBert: 0,1 MKM.
5. PaccrostHue Ar,; MeXy BTOPBIM U NIEPBBIM TEMHBIM KOJbl[aMH HbIOTOHA B OTpaK€HHOM
cBete paBHO | MM. OmpenenuTh paccTosiHuE Ar9 MEXAY NECATBIM U JIEBATHIM KOJbLAMH.
OtBet: 0,39 MmMm.
6. Ha mens mmpunoit ¢=0,05 MM nagaeT HOpMaJIbHO MOHOXpoMmaTudeckuil cBeT (A=0,6
MKM). Onpenenuts (B rpagycax) yroi @ Mexay NepBOHa4YaIbHbIM HaIlPaBJICHUEM ITyYKa CBETA U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO TupakIuoHHY0 nojocy. Otser: 2,75°.
7. CKOJIbKO HITPUXOB Ha KAXKIBIA MWIIUMETP COACPKHUT AUPPAKIMOHHAS pelIeTKa, eClu
npu HAOMIOJIGHWH B MOHOXpoMaTthueckoM cBere (A=0,6MKM) MaKCUMyM IISITOTO TOPSIIKa
OTKJIOHEH Ha yroJ ¢=18°? OrBer: 100.
8. Judpakunonnas pemetka comepxut n =200 mrpuxoB Ha ImMM. Ha pemerky mamaer
HOpMaJIbHO MOHOXpoMaTHueckuil cBeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIBLIETO MOpPsIKa
naet sta peuierka? Orser: 8.
9. CKOJIBKO IITPUXOB HA KAXAbI MUWIIMMETP COACPKUT TU(PPAKLIMOHHAS peIleTKa, €Clu
npyu HaOJIOJEHUH B MOHOXpOMaTtudeckoMm cBeTe (A = 0,6 MKM) MakCUMyM TpPEThEero MOpsIKa
OTKJIOHEH Ha yroi ¢ = 21°? OrBer: 200.
10. [Ty4ok ecTecTBEHHOrO CBeTa, UAYIIUN B BOJIE, OTpakaeTcsl OT rpaHu anMaza (n = 2,42),
norpyxeHHoro B Boxy (n = 1,33). IIpu kakom yrie nageHus o (B rpajycax) OTpak€HHBIH CBET
HOJTHOCTRIO moaspu3osan? OTeer: 61,2°.

11. VYron bprocrepa os, Ipy NaJACHUU CBETA U3 BO3AyXa HA KPHUCTAUI KAMEHHOW COJIM PaBeH
57°. OnpenenuTh CKOPOCTh CBETA B 3TOM Kpuctaie. Orer: 194 Mwm/c.
12.  IlpenenbHblii yros o IOJHOIO OTPaKEHUs IIydka CBETa Ha TIPAHULE >KUIKOCTH C

BO3yXoM paBeH 43°. Ompenenutb yron bproctepa og, (B rpamycax) IUisl MajeHHs dydya U3
BO3/lyXa Ha MOBEPXHOCTh 3TOM KUAKOCTU. OTBeT: =55°45".

13. Yron Mexay IJIaBHBIMU IUIOCKOCTSMM TOJIIpU3aTOpa W aHainu3atopa coctaBiser 30°.
Onpenenuth W3MEHEHUE WHTEHCHMBHOCTU MPOILIEIIIEr0 4epe3 HUX CBETa, €CIU Yroll MEXIY
IJIABHBIMM IJIOCKOCTSIMU NOJIIpU3aTOpa M aHaiau3aTopa usmeHwics 1o 45°. Oreer: 1,5.

14. Crenens nossipuzanuu P yactuuHo-nossgspuzoBaHHoro cseta pasHa 0,5. B ckonbko pa3
OTJIMYACTCS MAaKCHUMajbHasi HMHTCHCHUBHOCTh CBETAa IPOIYCKAEMOIro Yepe3 aHalIu3aTop, OT
MuHuManbHOU? OTBeT: 3.

15. OnpenemuTts TeMIieparypy, Mpyu KOTOPOH SHEpPreTHdecKasi CBETUMOCTh R abCOIIOTHO YepHOTO
Tena paHa 10 kBr/m?. Otser: 648 K.



16. IloTok »HeEpruyu, W3ITy4aeMblil W3 CMOTPOBOIO OKOIIKA IUIABWIBHOM Ieud, paBeH 34 BrT.
OnpeienuTh TEMIIEPATYpPy MEYH, €CIH IWIOMIAIL OKOIIKA cocTaBiseT 6 cm. Orser: 1000 K.

17.  Bo CKOJBKO pa3 Ha/l0 YBEIMYUTH TEPMOIMHAMUYECKYIO TEMIIEpATypy aOCOIFOTHO YEPHOTO Tea,
YTOOBI €T0 PHEPreTUUecKasi CBeTUMOCTb B3pocia B 16 pa3. OtTBer: 2.

18. Ha xakyro uMHY BOJHBI MPUXOAWTCS MAaKCHUMYM CHEKTPATBLHOM IJIOTHOCTH SHEPreTUYECKON
CBETMMOCTH a0CONFOTHO YepHOro Tena pu Temmeparype 0°C. Orser: 10,6 Mkm.

19. OmpenenuTh UIMHY BOJHBI CBeTa, oOiydaromiero ¢oTokaton ¢ paboToil BBIXOJA
A =2,15B, ecnmu MakcuMalibHass KHHETHYECKasi YHEPrusi GOTOIIEKTPOHOB T = 1 3B. OTBeT:
400 aMm.

20. Ha moBepxHocTh ¢oTOKaTona magaeT MoHoXpomaTudeckuii cBet (A =310 HM). UToOBI
MPEKPATUTh OMHUCCHIO  DJIEKTPOHOB, HYXHO TPUIOKHUTH  33JCPKUBAIOLIYI0  Pa3HOCTh
norennuanoB U He menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. Orsert: 2,3 3B.

21.  Yactuna HaxoguTCs B MOTEHUMAIBHOM sIMKe. HallTh OTHOLIEHME Pa3HOCTU COCENHUX
SHEPreTUUECKUX YpoBHeH AE,, K sHepruu E, yactuuel B ciayyae #n = 5. OrBet: 0,44.

22.  Yacruna HaxoguTcs B MOTEHIMANBHOM simiMke. HaillTu oTHOILIEHHE Pa3HOCTH COCEIHUX
SHEPreTUYECKUX ypoBHEU AL, , K 3Hepruu E, yacTHIbl B citydae n — oo. OrBeTt: (.

23. OnpenennTe XOJUIOBCKYIO PAa3HOCTh IOTEHIMAIOB MEXIYy TIPAaHSIMH KpPEMHHEBOTO
oOpasma mupuHOW /=2 cM, MOMENICHHOTO B OJHOPOJHOE MAarHUTHOE IIOJIE C HHIYyKIHUEH
B =0,3 T, npy NponycKaHuK TOKa INIOTHOCTEIO j = 2 A/M2. TloctosHnas Xomna Ry = 0,1 M*/Kin.
OTtser: 1,2 MB.

24.  OmnpenenuTh MOCTOSIHHYI0 XOJUIAa METAUIMYECKOro 00pasia, €Clii KOHIEHTPAIHs
Hocurereit 3apsna n =4,1-10* m”. Orser: 0,015 m*/Ku.
25.  Kaxkas uacth (B %) HAyaJIbHOIO KOJNMYECTBA ATOMOB PAJMOAKTUBHOIO aKTUHHUS > Ac

octanercs uepes S cyt? [lepuon monmypacnana 10 cyrok. OrBet: 71 %.
26.  TlocrosiHHas pacmaga A pyoumus *Rb pasma 7,7-10% ¢'. Onpemenuts ero mepuon
nosypacnaaa Ty, B MunyTax. OTBer: 15 MuH.

27.  3a oguH roj HayalbHOE KOJUYECTBO PAJAMOAKTUBHOIO H30TOMNA YMEHBIIUIOCH B TPHU
pasa. Bo cKkoJIbKO pa3 OHO YMEHbIIUTCS 3a J1Ba roga? OrBet: 9.
28.  3a Bpewms ¢ =8 cyT pacnaiock k =0,75 Ha4albHOTO KOJHMYECTBA SACP PAJAUOAKTUBHOTO

n3oromna. Onpeaenuts nepuop noaypacnaaa Ti,. OrBer: 4 qHs.

67 9 4
29.  Snepuas peaxums umeer sup Li+?—> Be+ He Qnpepennts MaccoBoe UHCIO
Henocraroulero anemenTa. Orser: 7.

12 2 11
30. SlnepHasi peakiyss WMEET BUJ C+'H->M "B, OmnpenenuTh MaccoBOE YHCIIO
HenocTaromiero yeMmenra. Orser: 3.

OIIK-5.2 O6pabaThIBacT M HHTEPIIPETUPYET IKCIIEPUMEHTAIILHBIE TAHHBIC

Tunosble TCOPETHYECCKHUE BOMMPOCHI K IK3AMEHY II0 JUCHUIIJIHHE

1.  CnocoOwsl HaOmoneHuss uHTepdepeHuuu cBera. JIByXiydeBas HHTep(EpeHIHs.
WNutepdepeniius B TOHKMX IUICHKaX. [loJOChI paBHOTO HAaKJIOHA M PABHOW TOJIIIMHBEI.
WutepdepomeTpsl.

2. Meron 3on ®penens. Judpaknus Dpenens Ha KpyraoM OTBEPCTHH. 30HHAS
TUTACTHUHKA.

3. JHudpakuus Opaynrodepa Ha menn u MHOTHX miensaX. udpakironnas penieTka.

4. Jludppakuus Ha npocTpaHCTBeHHOW pemetke. Dopmyna Bynbda-bparros.
Paspemaroniast cmocoOHOCTh ONTHYECKUX TPUOOPOB.

5. DKcHepuMeHTalbHOE TOJATBEPKJACHHE KBAHTOBBIX CBOWMCTB CBETa: BHEUIHUHN
dbotorddext: addexr Komnrona.

6. KsanroBble ypaBHeHHs IBWkeHHs (oOmee ypaBHenue lllpenunrepa, ypaBHeHHE
[peaunrepa a1 CTallMOHAPHBIX COCTOSTHUMN).



7. DHepreTHuyeckue 30HBI B KpHCTalaX B MPUOJIMKEHUU CUIBHOM CBsI3U. MeTauibl,
ITOJIYITPOBOJTHUKH U TUDJIEKTPUKH IO 30HHON TEOPHUH.

8. CoOcTBeHHAas U MPUMECHAs MPOBOAMMOCTD MOIYTTPOBOTHUKOB.

9.  ®OoTONPOBOAUMOCTH NOJYIIPOBOJTHHUKOB.

10. KoHTakT AByX METa/NIOB MO 30HHOW TEOPHH. TepMOINEKTpPUYECKUE SBICHMS U UX
IIPUMEHEHHE.

11. BeimpsiMieHHe NIEPEMEHHOIO TOKA HA KOHTAKTE METAJUI-IIOyIPOBOJHHUK.

12. KOHTakT 31€KTPOHHOTO U JIIPOYHOTO MOJIYIIPOBOAHUKOB. TpaH3UCTOPHI.

13. 3akoHOMepHOCTH 0~ U B-pacnanoB. HeliTpuHO. y-u3iaydeHue 1 ero cBOMCTBa.

14. SnepHple peakuuu. OHepreTMdyeckas cxemMa  sAnepHeIX  peakuuil. Ilytm
HCIIOJIB30BAHUS SIIEPHOU DHEPTUH.

Onepatop 340 000 "KomnaHus "TeH3op" —

[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOWM MNOANMUCHIO

COrNTACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukTtoposuy, 19.08.24 12:29 (MSK) Mpocras noanuck
3aBeaytowmin kadeapoit On3®




