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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
006pa306amenvHoll NPOSPAMMBbL.

Llernv — oyenumv coomeemcmeue 3HAHUU, YMEHUNl U YPOGHS NPUOODEMEHHbIX
KOMNnemeHyul 00y4arwuxcs yeaam u mpedo8aHusM OCHOBHOU 00paA308amMenbHOl NPOSPAMMbL 6
X00e npogedenUs NPOMeNCYMOYHOU ammecmayuu.

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

Konmponv  snanuii  nposooumcs 6  (opme  NPOMENCYMOYHOU — ammecmayuu.
Tlpomescymounas ammecmayusi NPogOOUMcst 8 (popme IK3AMeHA 6 NepeoM U GMOpOM
cemecmpax.

Dopma npogedenusi K3aMeHA — YCMHbIL OMEen Nno MeoPemudeckum ONpoCam,
CHOPMYTUPOBAHHBIM € YUEMOM COOEPHCAHUS V4eOHOU OUCYUNIUHBL U pelleHUe NPAKMUYeCcKUX
3a0au.

2 OITHCAHHE ITOKA3ATEJIEH H KPUTEPHEB OLIEHUBAHHA KOMITETEHI[HH

ChopmMupoBaHHOCTH KaXJA0H KOMIIETEHIMHU (MM €€ YacTH) B paMKaX OCBOEHUS JTaHHOM
JMCLUIUIMHBI OLIEHUBAETCS B MPOLIECCe MPOBECHUS IK3aMeHa B (hopMe OaIbHOM OTMETKH:

«OTINYHO» 3aCITy)KMBAeT CTYJEHT, OOHApYKUBIINI BCECTOPOHHEE, CUCTEMAaTHYECKOE U
riy0okoe 3HaHHWE Y4eOHO-IPOrpaMMHOTO MaTepHajia, YMEHHE CBOOOJHO BBINOJHATH 3a/1aHUS,
MPEyCMOTPEHHBIE TPOTrPaMMO, YCBOMBIIMH OCHOBHYIO M 3HAaKOMBIM C JIOMOJHUTEIBHON
JUTEPATYpOl, pEKOMEHI0BAaHHON NporpaMMoii. Kak nmpaBuio, olleHKa «OTJIMYHO» BBICTABIISAETCS
CTYJEHTaM, YCBOMBIINM B3aMMOCBS3b OCHOBHBIX MOHSATHUI TUCHUIUIMHBI B UX 3HAYCHUH IS
npuoOpetaemMoii mpodeccuu, NPOSBUBIIUM TBOPUYECKHE CITIOCOOHOCTH B TOHUMAaHHHU, U3JI0KEHUU
1 UCTOJIb30BaHUH Y4eOHO-IIPOTPAMMHOT0 MaTepuana;

«Xopomo» 3aciy’)KUBaeT CTYACHT, OOHApYKMBIIMKA TIIOJIHOE 3HaHHE Y4eOHO-
MIPOrpaMMHOT0 MaTepuaa, YCHEIIHO BBIIOJHSIIOUINMN IpeyCMOTPEHHBIE B TpOrpaMMe 3a/1aHusl,
YCBOUBILNN OCHOBHYIO JINTEPATYpPY, PEKOMEHIOBAaHHYIO B IporpaMMe. Kak mpaBuio, oueHka
«XOpOILIO» BBICTABISIETCS CTYAEHTaM, IOKa3aBIIMM CHCTEMaTHYEeCKHIl XapakTep 3HaHWM I10
JUCLUUIUIMHE M CIIOCOOHBIM K HX CaMOCTOATEIBHOMY IONOJHEHUIO M OOHOBJIEHHIO B XOJ€
nanpHene yueoHoi paboTsl U MPOPECCHOHANTBHON AESITeTbHOCTH;

«Y10BJIETBOPUTEJILHO» 3aCITy’)KUBACT CTYAEHT, OOHApYXMBIIUI 3HAHUSA OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOJAMMOM i JajbHEWIed ydeObl u
npeacTosiimei paboThl MO  CHEIHUAIbHOCTH, CIPABISIOUIMICA C BBIIOJIHEHUEM 3aJlaHUH,
MPETyCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATypOu, PEKOMEHIOBAHHOU
nporpaMMoil. Kak mpaBmiio, OLEHKa «yJOBIETBOPUTEIBHO» BBICTABISAETCS CTYyAEHTaM,
JOMYCTUBIIMM TIOTPEUIHOCTH B OTBETE HA DK3aMEHE M NPH BBIMOJHEHUH HK3aMEHAIMOHHBIX
3aJjaHui, HO O00JIaJaroIuM HEOOXOIUMBIMU 3HAHUAMU Uil UX YCTPAHEHUS MOJ| pPyKOBOACTBOM
MpenoaBaTes;

«Hey/n0B/1IeTBOPUTEJIBbHO» BBICTABISIETCA CTYACHTY, OOHapyXuBIIeMy HpoOenbl B
3HAHUSAX OCHOBHOTO Y4eOHO-NPOTPaMMHOIO MaTepuana, JOMYyCTHBIIEMY MpPUHUIUIUAIbHBIE
OomMOKM B BBIMOJHEHUH TPEIyCMOTPEHHBIX MporpamMmoi 3aaanuil. Kak mnpaBuio, oreHka
«HEYJOBJIETBOPUTENILHO» CTaBUTCS CTYAEHTaM, KOTOpPbIe HE MOTYT MPOAOHKUTh 00yYeHHE WIIH
NPUCTYIIUTh K NMPO(ecCHOHAIBHONW NEATENbHOCTH MO0 OKOHYAHUM By3a 0€3 JOMOJHUTENbHBIX
3aHSATHUNA MO COOTBETCTBYIOIIECH NUCIUTIIINHE.

OneHka «HeyJAOBJICTBOPUTEJIBbHO» BBICTABISETCS TAK)KE B Cllydae, €CIU CTYACHT HE
BBITIOJTHWII W/WJIM HE 3alIUTUI JIabopaTopHbIe pabOoThI, MPeayCMOTPEHHbIE TPadUKOM B TaHHOM
ceMecTpe, W He BiajeeT NMPHOOpETaeMBbIMU B IPOLIECCe MPAKTUUECKUX 3aHATUN HaBBIKAMU
peuieHus (pU3MYECKUX 3aa4 0 TeMaM TEeKYIIEro ceMecTpa.



3 IIACIHIOPT OLHEHOYHbIX MATEPHAJIOB 110 TUCLHHIVIHHE

No KonTponupyemebie paznesnsl Kon xonTponupyemoii Bun, meron, popma
/1 (TemMbl) AUCIUTUIMHBI KOMIETeHIUU (1n e OLIEHOYHOT' O
YaCTH) MEPOTIPUSITHSI
1 2 3 4
1 Pu3nuecKre OCHOBBI KJIACCUYECKONH MEXaHUKH
1.1 Beenenne OIIK-1.1 SK3aMeH
OIIK-1.2
1.2 | KunemaTuka nocTynareiabHOro OIIK-1.1 DK3aMeH
Y BpalaTeJibHOTO ABUXKEHUSI OIIK-1.2
1.3 | /ImHaMHKa IOCTYIIaTEIBHOTO U OIIK-1.1 OK3aMeH
BpalaTeIbHOTO JIBUKECHUS OIIK-1.2
1.4 | 3akOHBI COXpaHEHUS OIIK-1.1 DK3ameH
OIIK-1.2
1.5 OCHOBBI cielIMAJILHON TEOpUHU OIIK-1.1 OK3aMeH
OTHOCUTEIBHOCTH OIIK-1.2
1.6 | Mexanudeckue kKoiebaHus OIIK-1.1 DK3aMeH
OIIK-1.2
2 OcHOBBI MOJIEKYJISIPHOU (PU3UKHU U TEPMOIUHAMUKHU
2.1 | OcHOBBI MOJIEKYJIAPHON (HU3UKHU OIIK-1.1 DK3aMeH
OIIK-1.2
2.2 | OCHOBBI TEPMOJINHAMHUKHU OIIK-1.1 OK3aMeH
OIIK-1.2
3 DJIEKTPUYECTBO
3.1 | Dnekrpocraruka OIIK-1.1 DK3aMeH
OIIK-1.2
3.2 | IIpoBOJHUKY U IUINEKTPUKH B OIIK-1.1 OK3amMeH
SJIEKTPUYECKOM TOJIe OIIK-1.2
3.3 | [IoCTOSHHBIN 3IEKTPUIECCKUN OIIK-1.1 DK3aMeH
TOK OIIK-1.2
4 DJIEKTPOMArHeTH3M
4.1 | MarsnuTHOE NI0JIE B BAKyyMe OIIK-1.1 OK3amMeH
OIIK-1.2
4.2 | MarHuTHOE 10Ji€ B BELIECTBE OIIK-1.1 DK3aMeH
OIIK-1.2
4.3 | DnekTpoMarHuTHas UHAYKIUS OIIK-1.1 DK3aMeH
OIIK-1.2
4.4 | DnekTpoMarHuTHbIE KoJieOaHus OIIK-1.1 DK3aMeH
OIIK-1.2
) Bousnbl 1 onTHka
5.1 | Bonnsl OIIK-1.1 DK3aMeH
OIIK-1.2
5.2 | OnTuka OIIK-1.1 DK3aMeH
OIIK-1.2
5.3 | KanToBas onTuka OIIK-1.1 DK3aMeH

OIIK-1.2




4 THIIOBBIE KOHTPOJIBHBIE 3A/TAHUA U HHBIE MATEPHAJIbI

4.1. IlIpomerncymounan ammecmauus é popme sxzamena (1 cemecmp)

Kon Pe3ybTaThl OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpPaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIeTeHIU
OIIK-1 Crnioco0eH MPUMEHSATh €CTECTBEHHOHAYYHBIC U OOIIEHH)KEHEPHBIE 3HAHMS,

MCTObl MAaTEMATUUYCCKOT O aHAJIM3a U MOACTIUPOBaHUA, TCOPCTUICCKOTO U
SKCIICPUMCHTAJIbHOI'O UCCJICIOBAHUA B HpO(i)eCCI/IOHaJ'II)HOI\/’I JACATCIIBHOCTH

OIIK-1.1 [leMOHCTpUpPYET €CTECTBEHHOHAYYHbIE U OOIICUHKEHEPHBIC 3HAHUS, 3HAHUS METOJIOB
MaTEeMaTHYeCKOTO aHajdu3a M MOJEIUPOBAHUS, TEOPETUUYECKOIO0 U SKCIEPUMEHTAIHLHOTO
HCCIIEI0BAHUS

TunoBble TeOpeTHYECKHE BONMPOCHI K IK3aMEHY 0 THCHHUILINHE

I. MarepuanbHas touka. Cucrema orcuera. I[lyte. Ilepememenue. CkopocTh U
YCKOPEHUE MaTepUaIbHOU TOUKH, UX MIPOEKIIUU HA KOOPAUHATHBIE OCH.

2. Bpamenue marepuaabHOM TOYKM BOKPYT HEMOJBM)KHOM OCH. YIIIOBasi CKOPOCTh U
yrioBoe  yckopeHue. CBsi3b  MEXKAY YIIOBBIMU U JUHEHHBIMH  KHUHEMAaTHUYECKUMU
XapaKTepUCTUKAMMU.

3. I'paHuubl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHukd. llepBbiii 3akoH HbroToHa.
Cuna, macca u umnyinsc. Bropoi 3akoH HploTOHAa Kak ypaBHEHHWE IBM)KEHHS. TpeTuil 3aKoH
Hprorona.

4. 3akoH BceMUpPHOTo TAroreHus. Cuia TSHKECTH W Bec Tena. Ynpyrue cuiibl. Cuiibl
TpPEHUS.

5. KoHcepBaruBHBIE M JAWCCUIIATHBHBIE CUibl. l[loTeHuuanbHast »Heprusa. Bunael
MOTEHUHANBHOMN 3Hepruu. I1oHas MexaHnyeckas SHEprus.

6. BHyTpeHHHE M BHENIHUE CHJIbI. 3aMKHyTas CHCTeMa. 3aKOH COXPAHEHUS MOJTHOMN
MexaHn4ecKou sHeprun. CBsi3b 3aKOHOB COXPAHEHUSI CO CBOMCTBAMHU MPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHUS UMIYJIbCA.

8.  MoOMEeHT CuJibl, MOMEHT UMITYJIbCa. 3aKOH COXPAaHEHUsSI MOMEHTA UMITYJIbCA.

9. OCHOBHOM 3aKOH JMHAMHKHU BPAIIATEILHOTO IBUKECHUS.

10. MowmeHT nnepuuu, ero csoictsa. Teopema lllteiinepa.

11. Ipuamun otHocutensHocTH [ammies. I[lpeoOpazoBanme ['amumes. Knaccumueckas
TeopeMa CIOXKEHUs CKopocTel. MIHBapraHTHOCTh 3aKOHOB HbIOTOHA B MHEPLIMAIBHBIX CUCTEMAX
oTcyerTa.

12. Tocrynarel DiHmreiina. IIpeo6pazoBanus Jlopenna. OTHOCHUTENBHOCTh MOHSATHS
OJHOBPEMEHHOCTU. OTHOCUTENBHOCTh JJIMH W IPOMEXKYTKOB BpemeHu. HHTepBanm Mexnay
COOBITHSIMHU.

13. PensaTuBUCTCKUI 3aKOH TpeoOpa3oBaHUS CKOPOCTH. PENSTUBHUCTCKUN HMITYIIbC.
PensituBuCcTCKOE ypaBHEHHE NUHAMHUKU. PESITUBUCTCKUE BBIPAXKEHUS I KUHETHYECKOW U
MOJTHOM 3HEpruu. B3auMocCBs3b MacChl U SHEPTUH.

14. IuddepennumansHoe ypaBHEHHE CBOOOTHBIX TapMOHUYECKHX KoleOaHUN H ero
peuieHue.

15. YpaBHeHue 3aryxarolx KoiebaHuii u ero pemeHue. [lapamerpsl 3aryxaromumx
KoJIeOaHUH.

16. YpaBHeHUEe BBIHYXJCHHBIX KOJIeOaHU U €ro perieHue. SIBneHne pe3oHaHca.

17. Cratuctuyeckuu U TePMOAMHAMHUYECKHI METOIEI HUCCIIEIOBaHUS.
TepmonnnamMuyeckue mapameTpbl. PaBHOBECHBIE COCTOSHHS U MPOIECCHI, UX U300pakeHHe Ha
TEPMOJMHAMHUYECKUX IHarpaMmax COCTOSIHUS.



18. UneanpHblii ra3. [laBieHne wupeanpHOro rasa. BbIBOI OCHOBHOIO ypaBHEHMS
MoJieKysipHo-KuHeTnueckoil reopun (MKT) uneansHoro rasa.

19. Cpennsiss KHMHETHMYECKass DSHEPIUs MOJIEKYJ HACAIBHOro rasa. MoekyaspHo-
KHHETHYECKOE TOJIKOBaHHUE a0CONIOTHOM Temmeparypbl. Yuciao cTemeHeil cBoOOAbl MOJICKYIIBI.
3aK0oH paBHOMEPHOT'O paclpeieIeHUs] SHEPTUH 110 CTEHCHSIM CBOOOIbI MOJIEKYII.

20. OcHOBHOE ypaBHEHHE COCTOSHUSA HJeanbHOTO Trasza (ypaBHeHue Kiameipona-
Menneneesa). M3onponeccsl.

21. 3akoH MakcBemia il pacupenesieHus MOJIEKYJl MJICAIbHOTO ra3a mo CKOpOCTSIM U
9HEpPrusM. XapakTEpHbIE CKOPOCTH JABMKEHUS MOJIEKYI HEAIbHOIO Ta3a.

22. Ilpunuun geranpHOro paBHoBecus. bapomerpuueckast popmyna. 3akoH boibimana
IUI paclpeneeHus 4YacTUI] BO BHEIIHEM ITOTEHIIMAJIBLHOM IIOJIE.

23. Pabora mpu HU3MEHEHHMH OO0bEMa, KOJUYECTBO TEIUIOThl, BHYTPEHHSISI HHEPrHs
uaeanbHoro rasa. Ilepsoe Hauano TepMOAMHAMMKH, €70 IPUMEHEHHE K M3ompoueccaM. Bropoe
Hayajao TepMOJUHAMUKHU.

Tunosble 3a1a4M N0 IMCHUILINHE
1. JIBMIKEHUE MaTEPHAIILHOM TOUKY 3a/1aHO ypaBHeHueM x=A¢+Br, rne A = 4 m/c, B=-0,05
M/c’. OnpesenuTh KOOPAMHATY B MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTh V TOUKH PaBHA HYJIIO.
OrtBet: 80 m.
2. JIBMKEHNE MaTEPUALHOM TOUKH 3a/1aH0 ypaBHeHueM x=Ai+Br, rne A = 4 m/c, B=-0,05
M/c?. OnpenenuTh YyCKOPEHUE B MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTb V TOUKHM PaBHa HYJIIO.
Otser: -0,10 m/c.
3. JluneiiHast CKOpPOCTH V| TOYEK Ha OKPY)KHOCTH Bpalllalollerocs AMcKa paBHa 3 M/C.
Touku, pacronoxkennble Ha AR=10 cMm Oirke K OCH, UMEIOT JMHEHHYIO CKOPOCTh 1,=2 M/C.
Onpenenuts yrioByro CKOpOCTh BpameHus aucka. Orser: 10 paa/c.

4. Jluck Bpamaercs coriacHo ypasHenmioo ¢ =A+Bt+Cr, tne A=1pan, B=-2 pan/c,
C = 0,5 pan/c’. Haiitu yriioBoe ycKopeHHe B MOMEHT BpeMeHH t = 2 ¢. OTBert: 6 pan/c.

5. JIucK Bpamaercs COracHO ypaBHenuio ¢ = A+Bt+CF, rme A=1pan, B= 12 pan/c,
C = -1 pan/c’. B kakoif MOMEHT BPEMEHH YIJIOBas CKOPOCTh JMCKa OyzeT paBHa Hynw? OTBeT:
2c.

6. HaiiTn MOMEHT MHEpLUH TOJI0T0 HUIMHIPA MACCON 2 KT U PaJuyCcOM 5 CM OTHOCUTEIIBHO
ero ocu cummerpun. Oteer: 0,005 Kr-m%.

7. Haiitu MoMeHT mHepiuu mapa Maccod 5 kr u paguycoM 10 cM OTHOCHUTENBHO OCH,
npoxosmieii uepes ero nentp macc. Oreer: 0,02 Kr-m>.

8. Haiitu momenT nHepuuu nucka maccou 0,5 xr u pagmycoM 20 cM OTHOCUTEIBHO OCH
HEPIEHINKYISPHOM K INIOCKOCTH JMCKA ¥ IpOoXosmeii uepes ero uentp. Orser: 0,01 kr-m>.

9. HaiiTu MOMEHT MHEpUUU CTEepXKHS Maccol 5 Kr W JUIMHOW 1,2 M OTHOCHUTEIBHO OCH
HEPIEHMKYIAPHON K CTEPIKHIO ¥ IPOXOAALIEH uepe3 ero cepeauny. OTer: 0,6 Kr-m’.

10.  HaiiTu MOMEHT HWHEpUMH CIUIOIIHOTO LWJIMHAPAa Maccoll 2 KI M paguycoM S cM
OTHOCHTENBHO €ro ocu cummerpur. Oreer: 0,025 Kr-m>.

11. Haiitu MoMeHT mHepuuu crepxHs maccod 1,5 kr m anuHOM 1 M OTHOCHUTEIBHO OCH
HEPIEHANKYISPHOM K CTEPKHIO U MMPOXOaAmIel gepes ero konen. Orser: 0,5 kr-m?

12. BepeBka paspeiBaeTcs npu MOABEUIMBAHMU K HeW Tena Maccod 36 kr. Teno kakoit
HaubOJIbIIEH MAaCChl MOYKHO TIOJHAMATh Ha DTOH BEPEBKe ¢ yckopeHueM 2 mM/c*? OrTer: 30 Kr.
13. Teno cockanp3bIBaeT MO INIAAKON NOBEPXHOCTH, COCTaBIAOIEN yros 30° ¢ rOpu30HTOM.
Haiitu yckopenue tena. OtBer: 5 m/c?.

14. C xakoii MMHMMaJIbHOW TOPU30HTAIBHON CUJION HY’KHO NPH)KMMATh TEJIO MAacCOM 2 KI K

BEePTUKAIBHON CTeHe, 4ToOhl oHO He ymano? KosddummeHT TpeHHS MeXOy MOBEPXHOCTHIO
cteHsl ¥ TeaoM pased 0,2. Orser: 100 H.

15.  Teno maccoii 500 r ynano ¢ BeicoTsl 19 M 3a 2 c. HaliTu cuity conpoTHBIIEHUs BO3AYyXa,
cuutas ee noctosaaor. Otser: 0,25 H.



16. MaxoBuk B BHIE LMIMHIApa Maccoil 5 kr m paguycom 20 cMm 3a 4 ¢ OT Hayana
PaBHOYCKOPEHHOTO BpaIlleHUs JOCTHT 4acToThl 10 06/c. HaliTu MOMEHT cwil, IEMUCTBYIOIINX Ha
maxoBuk. OtBet: 1,57 H-Mm.

17. ToHkHI1 OAHOPOJHBIN cTepKeHb JIMHON 50 cM u mMaccor 400 r Bpamaercsi ¢ yriioBbIM
YCKOpeHHEM 3 pan/c’ OKOJO OCH, NPOXOMANIEH TNEPIEHIUKYIAPHO CTEPXKHIO YEpe3 €ro
cepenuny. Onpenenuts Bpamaromuii MoMmeHT. OTBet: 25 MH M.

18.  Ilyns nerut co ckopocthio 800 M/c, Bpamasich OK0OJIO MPOAOIbHON ocH ¢ yacToToit 3000 06/
c. [lpunuMas mnymo 3a IWIMHAPUK AUAMETPOM & MM, ONPENEIUTh KaKyl O KUHETHYECKOM
SHEPIHM TeJla COCTaBIISIET KMHETHYEecKas sHeprus BpaiieHus. Oreet: 0,44 %.

19. [lon neiicTBHEM MOCTOSIHHOM CHUJIBI BaroHETKa Mpuodpena ckopocTh 2 m/c. OnpenenuThb
paboty A cuiibl, eciu Macca BaroneTku pasHa 400 kr. Oreert: 800 [Lx.
20. Manenpknii mapuk maccod 100 r nBHKeTcs B TOPU30HTAIBHOM IIJIOCKOCTH HAa HUTH

mmnoit 40 cm. Kakyro paboTy HyXHO COBEpIINTh, YTOOBI YBEIHUYUTH YTJIOBYIO CKOPOCTh
mapuka ¢ 20 pan/c 1o 25 pan/c? OrBer: 18 Ix.

21. OrnpenemTh IMHEHHYI0 CKOPOCTh LIEHTpa TIOJIOr0 IWIHH/IPA, CKATUBIIETOCS 0€3 CKONBKEHUS C
HaKJIOHHOH IJTIOCKOCTH C BBICOTEI 1,6 M. OTBeT: 4 M/c.
22. OmHOPOMHBIA UWIMHAP KaTUTCS 0e3 TMPOCKAIb3bIBAHHUA 1O TOPH3OHTAIBHOU

MOBEPXHOCTU CO CKOpPOCThIO 2 M/c. Ha Kakyio BBICOTY OH CMOXET MOJHSATHCS MO HAKIOHHOM
mwiockoctu? Oteet: 0,3 M.

23. Caapsn maccel 50 Kr, JETSIIUA TOPU3OHTAIBHO cO cKopocThio 800 M/c, momamaer B
wiatpopMy ¢ MECKOM M 3acTpeBaeT B HeM. HaiiTu ckopocTh 1uiaTdopMbl Mocie MomnajaHus
cHapsaa, eciau ee Macca 16 1. OTBert: 2,5 m/c.

24. ITo ropu30HTANBHBIM pelbcaM CO cKOpocThio 20 kM/4 aBMXeTCs miargopma Macesl 200
kr. Ha Hee BepTHKanbHO MajaeT KaMeHb Macchl 50 Kr W JBWXETCs BMecTe ¢ tuiatgopmoit. C
KaKOl CKOpOCTBIO 1OcIIe 3Toro JABmkeTcs miardgopma? OrBer: 16 kM/4.

25. [Inardpopma B Buze aucka maccoil 4 kr u paamycoM 12 cm Bpamaercss 1Mo MHEpLUUU
BOKPYI' BEPTHKaJIbHOW OCH. BO CKONBKO pa3 yMEHBIIMTCS 4acTOTa BpAlllEHUs, €CIU Ha Hee
MOJIOKHUTH KOJbIIO Maccor 1 kr u paguycom 10 cm? OtBet: 1,35.

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

27.  Touka coBepIacT rapMOHHYECKHE KOJeOaHus MO 3aKOHY X = Acos(mt+@g), e A=5 cMm,
a o =2 ¢’'. Haiitn MakcumanbsHOEe yckopenue Touku. OrBer: 20 cm/c’.

28.  Haiitu mnepuon KonebaHuil (U3UUECKOTO MAATHUKA, MPEACTABIAIONIETO COOOM

OIHOPOJHBIN CTEepkKEeHb JIMHOM 60 cM, BpamarOmMUCAd BOKPYT TOPU30HTAIBHOW OCH,
IIPOXOJAIIEH Yepe3 oAuH U3 ero koHuos. OrTeer: 1,26 c.

29. Haiitu mnepuwon komebanuit  (U3MUECKOTO MAaATHHKA, TMPEACTABISAIONEro co0oi
OJTHOPOJIHBIN 1HCK paguycoM 30 cM, BpaIlaloIUiCcs BOKPYT TOPU30HTAIBHOM OCH, MPOXOAIIEH
yepe3 kpau aucka. Orser: 1,33 c.

30. bannon BMecTumocThio 20 J1 cOnEpKUT yriaekucibii ra3 maccod 500 r mox naBieHHEM
1,3 MIla. Onpenenuts Temnepatypy raza. Orser: 275 K.

31.  Kakoif 00beM 3aHMMaeT UAeaNbHBIN ra3, coaepskauii 1 KMoJb BelecTBa MpH JaBICHUN
1 MIla u Temnepatype 400 K? Orer: 3,3 m>.

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

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

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

34. B 6amnmone comepxutcs raz npu temneparype 100 °C. o kakoit Temneparypsl (B °C)
HY>KHO HarpeTh ras, 4ToObl €ro J1aBjieHue YBEeIMYMIoCh B ABa pa3a? Orset: 473 °C.
3s. Kakoe konmuecTBo TemnoTsl notpedyeTcs, uToObl Harpetb 1 Moinb azora Ha 300 K mpu

nmocTostHHOM 00beme? OTBeT: 6,23 KJIK.



36. Ha cxonpko u3MEHMIAch BHYTPEHHSS OJHEPrUs BOASHOIO Iapa, €CIU IpPU  €ro
M300apUYECKOM CKATHH BHEITHUE CUJIBI coBepIImIM paboTy paBHyo 10 k/[x? OtBer: 30 kXK.

37.  Ilpu KaKoM JaBJIEHUH NMPOUCXOANUIO H300apHOE pacIIMpeHHe a30Ta, €ClId Ha YBEJINYCHUE
ero oobema Ha 12 11 Ob110 3aTpaueHo KomrdecTBO TerioThl paBHoe 21 k/[x? OtBet: 500 kIla.
38.  Kakoe KOJIMUYECTBO TEIUIOTHI ObUIO 3aTpAaueHO Ha HArpeB TeJisl MpU MOCTOSHHOM 00beMe
V=20 1, ecau ero nasnenue Bo3pocio Ha 400 kl1a? OrBer: 12 klx.

39. Kakoe xonmuecTBO TEIIOTH MoTpedyercs, 4ToObl HarpeTs § Moib Bojgopoja Ha 100 K
IIpU NOCTOSIHHOM faBieHun? Oreer: 23,3 k/x.

40. TIpu wm3oxopHOM HarpeBe 1 Moums remus TeMmieparypa yBenuuuBaeTcs B 3 pasa. Haiitu

npupartienue >aTporun. OtBer: 13,7 Ix/K.

OIIK-1.2 [IIpumeHsieT ecTeCTBEHHOHAy4YHble M  OOIICHHXCHEPHbIE 3HAHUS, METOJbI
MaTeMaTU4YeCKOr0 aHalu3a U MOJCIHMPOBAHUSA, TEOPETUYECKOTO U IKCIIEPUMEHTAIbHOTO
UCCIIeIOBaHMs B IPOPECCHOHATIBHOM 1EATEIbHOCTH

Tunosble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 AMCIMILIMHE

1. BrpluucneHne NpoHAECHHOIO MyTH NPU HEPABHOMEPHOM JIBM)KEHHU MaTepHalbHON
TOYKH.

2. llentp wMmacc. VYpaBHeHue JBWXKEHHMS LeHTpa Macc. (Cucrema IeHTpa Macc.
PeaxTnBHOE ABIKEHME.

3. KpuBonuHelHOE OBMXEHHE MATEpUAIbHOW TOUKH. TaHreHLIMaabHOE U HOPMAJIBHOE
YCKOpPEHHE.

4. BbIBOJ MOMEHTOB MHEPLMH CTEPKHSA, IWINHAPA, I1apa.

5. PaOora cuisl u MoutHOCTh. KuHEeTHUECKas SHEPTUS TOCTYATEIbHOTO TBUKECHHUS.

6. Kunernueckas »sHeprus Tesa, BpALIAIOIIETOCs BOKPYI HEMOABM)KHOM  OCH.
Kunernueckas sHeprust py I0CKOM JBHKEHUU.

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

8. llomsatne o HemHepuuanbHBIX cucTeMax orcdera. Cuiabsl mHepuuu. [IpuHIMD
SKBUBAJIECHTHOCTH DUHILTEHHA.

9. IlpyxuHHbIH, pU3NUECKUI 1 MaTeMaTUYECKUI MasSTHUKHU. DHEPIHsi TApMOHUYECKOTO
OCLJLIATOPA.

10. CnoxxeHue OJJMHAKOBO HAIIPaBJIEHHBIX U B3aUMHO MEPIEHIUKYISIPHBIX KOJICOaHHH.

11. DxcnepuMeHTaIbHOE MOATBEPKIEHUE pacnpeneneHus Makcsenna: onsiTel [lTepHa
u Jlammepra.

12. CpenHee 4YHCIO CTOJIKHOBEHHWH, CpeAHsAs JulMHA CcBoOoxHOro mpobera U
3¢ dEeKTUBHBIN TUaMeTp MOJIEKYII.

13. AnuaGatHblii iporiece, ypaBHeHue [lyaccona.

14. TenmoeMKOCTh WHJACATBHOIO Ta3a TMpU H3OMpolLeccax. YpaBHeHHE Maliepa.
Krnaccuueckast MOJIEKYJISIpHO-KMHETUYECKAs TEOPHsI TEIUIOEMKOCTH HJIEAlbHOIO raza U ee
OTPaHUYEHHOCT.

15. Kpyrogoii mpouecc (umki). TermoBbie aBUTaTenw U XomoawibHble MamuHbl. KITJ]
ujeabHON TeroBoil MmamuHel. [{ukn Kapho.

16. DHTpoOnus HIeanbHOrO ra3a npu 0OpaTHMMBIX U HEOOpaTUMBIX mpoleccax. Teopema
Hepncra. Cratuctudeckoe TOIKOBaHHUE SHTPOTHH. TepMoauHaMUKa HEOOPATUMBIX MPOIIECCOB.



4.2. Ilpomescymounas ammecmayus é popme rxzamena (2 cemecmp)

Kon Pe3yabTarhl 0CBOEHHUSI 0OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaAMMBbI
KOMIIeTEeHIIUN Conep:xaHue KOMNeTeHUH
OIIK-1 CriocobeH MpUMEHSTh €CTeCTBEHHOHAYYHBIE U O0IIenHKEHEPHbIC 3HAHNUS,

MCTOJbI MAaTEMATUYCCKOTO aHAJIN3a U MOACTIUPOBAHUA, TCOPCTUICCKOTO U
OKCIICPUMCHTAJIBHOI'O UCCJICIOBAHUS B HpO(I)CCCHOHaHBHOﬁ JACATCIIbHOCTH

OIIK-1.1 [leMOHCTpUpPYET €CTECTBEHHOHAYYHbIE U OOIICUHKEHEPHBIC 3HAHUS, 3HAHUS METOJIOB
MaTEeMaTHYeCKOTO aHajdu3a M MOJEITUPOBAHUS, TEOPETUUYECKOIO0 U OSKCIEPUMEHTAIHLHOTO
HCCIIEI0BAHUS

Tunosble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 AMCUHMILINHE

1. DnexTpuueckuii 3aps ¥ €ro cBOMCTBA. 3aKOH COXpaHeHus 3apsaa. BzaumoneiicTBue 3aps10B.
3akoH Kynona.

2. DnexTpocTaTU4ecKoe  IoJie, BEKTOp  HampsbkeHHocTH.  [lpuHnun — cynepno3uuuu
ANIEKTPUYECKUX MOJIEH U €ro MPUMEHEHHE JIJIsl pacueTa IoJisd, CO3JaHHOTO CUCTEMOMU 3apsi/iOB.

3. IToTrox BeKTOpa HAPSKEHHOCTH 3JEKTpUdeckoro nois. Teopema ["aycca uist 37€KTpUUECKOTO
II0JIS B BAKyyMe.

4. Teopema 0 LMPKYJISALUM BEKTOpAa HANPSKEHHOCTH IeKTpudeckoro mnoss. IloreHuunan mons
TOYEYHOIO 3apsA/a.

5. CoOozHble U cBA3aHHBIE 3apsiabl. Bekrop snekTpuueckoro cmemenus. Teopema [aycca s
AIIEKTPUYECKOTO NOJISI B TUAIEKTPHKE.

6. Pacnpenenenue 3apsaa B IPOBOJHHUKE. ODJIEKTPOCTATUYECKAs MHAYKLHA. OJIEKTpUUECcKas
€MKOCTbh YETUHEHHOTO MPOBO/IHUKA, 2-X IIPOBOIHUKOB.

7. OnextponBwkyias cwia. 3akoH OMa W CONpPOTUBIEHHE NPOBOJHUKOB. 3akoH Oma B
uHTerpanbHOd U muddepennmanpHolr Gopmax. 3akoH OMa 11 HEOITHOPOIHOTO YYacTKa
LEMH.

8. Bektop MarHUTHOW MHAYKIMU. MarHuTHOE 1MOJI€ paBHOMEPHO ABMKYLIETOCsS 3apsga. 3aKOH
buo-Casapa-Jlannaca.

9. BzauMmopeiicTBHE TPOBOJTHUKOB C TOKOM. 3aKOH AMIiepa.

10. Teopema 0 HUPKYJISALUKUK BEKTOPA UHAYKIIMU MAarHUTHOTO MOJIA. 3aKOH MOJIHOTO TOKa.

11. TIlorox BekTOpa MarHuTHOM WHAYKUMH. Teopema [aycca misi BeKkTOpa HWHIYKIIUU
MarHuTHOIO noiigd. KoHTyp ¢ TOKOM B OJHOPOAHOM M HEOJHOPOIHOM MarHUTHOM IIOJIE.

12. SBneHue 5>M€KTPOMArHUTHOM WHAYKIMHU. OnbiTel Papanes. 3aKOH 3IEKTPOMAarHUTHOU
unaykuuu. [lpaBuno Jlenma. DneKTpoABMKyIIash cuia WHAYKIUU. [lomHBI MarHUTHBIA
notok. Toxu dyxo.

13. SBnenue camounaykuuu. MuaykruBHocTs. OJC camomnaykuuu. MHAyKTUBHOCTB
COJICHOU/A.

14. Bsaumnas uHaykuus. B3auMmHass MHIYKTMBHOCTb. DHEPIUsa KOHTypa ¢ TOKOM. IlnoTHOCTH
SHEPIUH.

15. HamarauuenHocTb. TokM HaMarHMYMBaHUS. BeKkTop HaNpsKEHHOCTH MarHUTHOIO IOJIS.
Teopema 0 LIMPKYJISALMY BEKTOPa HAIPSIKEHHOCTH MArHUTHOT'O TOJIS.

16. Pacmpoctpanenue BoaH B ynpyroi cpene. IIpononbHble v nonepeyHble BOJIHBL. YpaBHEHHUE
IJIOCKOW U cepuyeckoil rapmMoHnueckux BojH. da3oBas ckopocTh. BomHOBOE ypaBHEHHE.
Oueprus BonHsbl. [IpuHimn cynepno3unuu BoaH. CTosiune BOJIHBL.

17. BomHOBO€ ypaBHEHHE MJIA  DJIEKTPOMArHUTHOM  BOMHBL. OCHOBHBIE  CBOWMCTBa
ANIEKTPOMArHUTHBIX BOJH. OHEpPrusl 3J€KTPOMAarHUTHBIX BoiaH. Bekrop IloiHTHHra.
NHTEHCUBHOCTH BOJIH.

18. BpemeHHas M  NOpPOCTPAHCTBEHHAs  KOrepeHTHOCTU. CTeneHb  KOT€pPEeHTHOCTH.




Wntepdepentms n1Byx BoiH. UnTepdepenius ceera. [llupuna unTeppepeHIIMOHHOM MOIOCH.
19.  Hudpaxuus csera. [Ipunuun [toiirenca-dpenens.
20. EcrecTBeHHBIN U NOISAPU30BaHHBIN cBET. 3akoH Mamtoca. CTeneHsp Nosisspu3alnu CBETa.
21. Iomsapu3aums npu OTPAKEHUH U MIPEIOMIIEHUH. 3aKOH bprocrepa.
22. PacmnpocTtpaHeHue cBeTa B NOIIOLIAKOIIMX cpeAax. 3akoH byrepa. [lucnepcus csera.
HopmanbHast 1 aHoMabHas IUCTIEPCHSL.
23. TemnoBoe M3IIy4EHHE U €r0 XapaKTEPUCTUKU. 3aKOHBI TEIUIOBOTO M3Iy4yeHMs. [wumoresa
IInanka. @OTOHBI.

Tunosble 32124y N0 AUCHHUILINHE
1. Haiitu paccrosiHue MeXay JByMs TOUEUHBIMHU 3IEKTPUUYECKUMU 3aps/ilaMU, €CITU U3BECTHO,
YTO NPU YMEHBIUIEHUU 3TOTr0 paccTosiHug Ha 50 cM cuiia B3aMMOJEHUCTBUS YBEIUUYHBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha wmerammmueckoit cdepe pamuycom 15 cm Haxomutcs 3apsg O = 2 wKn. Onpenenuthb
HaIpPSKEHHOCTh E 3JIEKTPOCTATUYECKOTO MOJs Ha paccTosHuu » = 10 cM OT meHTpa cdepsl.
Otsert: 0.
3. Ha merammuueckoit cepe pammycom 15 cm mHaxomutcs 3apsa O = 2 vKn. Omnpenenuts
HaIpPSKEHHOCTh £ 3JIEKTPOCTaTHUECKOTro MoJisi Ha moBepxHOCTH cdheprl. OTBeT: 800 B/M.
4. Ha merammmyeckoit cepe pammycom 15 cm Haxomutcs 3apsa O = 2 vKn. Omnpenenutsb
HANPSDKEHHOCTh £ AIEKTPOCTaTUYECKOro Mojs Ha paccTosHud » = 20 cM OT ueHTpa chepsl.
Oteet: 450 B/m.
5. Meramnmnueckuii map paguycoM 5 cm Hecet 3apan Q = 10 uKin. Onpeaenuts noteHuman @
AJIEKTPOCTATUYECKOTO OISl Ha oBepxHocTH 1mapa. Oreer: 1800 B.
6. JlBe KOHIIEHTPHUYECKUE METAILUTMUECKUE 3apsbKeHHbIe cephl paguycamMu Ry =6 cM u R, = 10
CM HecyT cooTBeTCTBEeHHO 3apsansl O = 1 uKn u O, = -0,5 uKn. Halitu nanpspkeHHoCTh E 1075 B
TOYKE, OTCTOSIICH OT eHTpa cep Ha paccTosiHue 17 = 5 cM. OTBet: .
7. DNeKTpuYecKkoe II0Jieé CO3[JaHO JBYMS OECKOHEYHBIMH MapaUIeIbHBIMUA IUIACTHHAMH,
HECYLIMMH PAaBHOMEPHO paCHpeNeNeHHblii 1m0 rmomanu 3apsn = 1 uKn/m®. Onpenenuts
HaIpsKeHHOCTh E nons mexnay mactuHamu. Orser: 0.
8. Dnektpuueckoe IoJie CO3AaHO JABYMS OECKOHEUHBIMHM MapajljIeIbHBIMU IUIACTHHAMH,
HECYLIIMMU PAaBHOMEPHO paclpeleNeHHblii 1Mo rmiomanu 3apsn . = 1 uKin/m?. Onpenenuts
HanpspkeHHOCTh E mons BHe utactud. OTBet: 113 B/M.
9. IloTeHuMan 3JEKTPUYECKOrO MO, CO3AaBAEMOrO CHCTEMOI 3apAl0B, UMEET BUI ¢ = a(x’-
), rae a=1B/M’. Halith Momyiab HaNpPsSOKEHHOCTH 3JIEKTPHYECKOTO OIS B TOUYKE C
koopauHatamu x = 1 M, y = 0,5 M. OtBeT npuBectu B cucteme CH 1 OKpyIJIUTh ¢ TOUHOCTBIO J10
nByx nugp nocne 3anaroil. [OTset: 2,24 B/m.
10. /IBa Toueunsix 3apsana +7,5 HKin u —14,7 uKun pacnonoxensl Ha paccrosHuu 5 cMm. Haittu
HaANPSDKEHHOCTD AJIEKTPUYECKOIO MOJIS B TOUKE, HAXOMASIIEHCS Ha pacCTOSIHUM 3 CM OT MEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. OmpenenuTh HANPSHKEHHOCTh SJIEKTPUUECKOrO IOJs B TOYKE, PACIOJIOKEHHOM BOJb
npsMoi, coenunsroment 3apsasl +10 BKn u +8 vHKn u Haxogsmeiics Ha paccrosHun 12 cm oT
MepBOro M 8 cM oT BTOporo 3apsaa. Paccrosnue mexay 3apsaamu 20 cm. OrBet: 5000 B/m.
12. B BepummHax KBajapaTa cO CTOPOHOM 5 CM HAaXOIATCS OJMHAKOBBIE IMOJOKHUTEIbHBIE 3aPsiIbl
2 uKi. Onpenenuth HAPSKEHHOCTD AJIEKTPUUYECKOTO TOJISI B IIEHTpe KBajpaTa. OrBet: 0.
13. Paccrosaue [ mexxny 3apsinamu O=+2 K pumnons paBao 10 cm. Haiitu moteHnman ¢ mons
CO3/IaHHOTO JIUIIOJIEM B TOUKE, y/ajJeHHOM Ha ¥=10 cM Kak OT IIepBOro, TaK ¥ OT BTOPOTO 3aps/a.
Ortser: 0.



14. Jlunons ¢ 3JeKTpUUeCKUM MoMeHTOM p =75 nKi'M cBOOOJHO yCTaHaBIMBaeTCS B
OJHOPOIHOM 3JIEKTPHUECKOM Tojie HampsbkeHHOcThio E = 80 kB/M. Bpramcnute paboty A4,
HEOOXOUMYIO JIJISl TOTO, YTOOBI MOBEPHYTH AUIONb HA yroi oo = 90°. OTBeT: 6 MK/ [k,

15. Onpenenuth, NpU KaKOM HANPSHKEHHOCTH FE CcpeaHero MaKpOCKOMUYECKOro IOyl B
IUONIEKTPUKE (£=3) MOJAPU30BAHHOCTH P IOCTHIHET 3Ha4eHus, pasHoro 200 MxKi/m*. OTBert:
11,3 MB/m.

16. Haiiti paanyc BHemHEH 00KIaaku R, BO3AYITHOTO C(hepUIECKOTO KOHIEHCATOPa EMKOCTHIO
C =4 nd, ecniu paauyc BHyTpeHHEeH o0kmanku R, = 2 cm. OTBeT: 4,5 cM.

17. Haiitu pamuyc R, BHYTpeHHEW OOKIagku ceprueckoro KOHJACHCATOpa EMKOCTBIO
C = 3,3 ¢, ecnu panuyc BHenTHEH R, = 3 cM, TUAIEKTpUK — apaduH (¢ = 2)? OtBet: 1 cm.

18. Ompenenuts SIEKTPOEMKOCTh IIMIMHAPUYECKOTO BO3AYLIHOTO KOHJEHCATOpa IJIMHON
/=10 cm, ¢ paguycamu oOknanok R, =1 cM u R, = 2 cm. OTBet: 8 n®.

19. Tpu OaMHAKOBBIX KOHJAEHCATOpa COEIMHEHbI MOCienoBaTeNbHO. EMKOCTB Takoi Garapen
C=100 n¢d. Onpenenuts eMKOCTh OaTapew KOHAEHCATOPOB, IOCIE TOrO, KaK OJUH W3 HHUX
3anonHuIM mapaguaom (¢ = 2). Orser: 120 nd.

20. [Tnockuit BO3AyUIHBIN KOHAEHCATOP 3eKTpoeMKOCThi0 C = 1,11 H® 3apsbkeH 10 pa3HOCTH
noreHuuanoB U =300 B. I[locie oTkio4eHHs OT HCTOYHMKA TOKAa pPACCTOSHUE MEXIY
oOKJIaZIKaMH KOHJIeHcaTopa OblIO yBeiauueHo B 5 pa3. Omnpenenuts paboTy 4 BHEUIHUX CHII IO
pasnBmwkennro ooxmanok. Oreer: 0,2 m/l:xk.

21. Cuna Toka B IPOBOJHUKE MU3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) =kt , tne k=0,5 Alc.
Haiitu 3apsa ¢, mpoTekaromuii yepe3 MONEpevyHOe CeYeHue IMPOBOAHMKA 3a BpeMsa 7= 1 c.
OtBert: 0,25 K.

22. AxkyMynATop ¢ BHyTpeHHUM comnporusieHreM 0,080M npu Toke 4A OTIAET BO BHELIHIOKO
nens 8BT. Kakyro MOITHOCTB OTAAcT OH BO BHELIHIOKO Lienb npu Toke 6A? OtBet: 11 BT.

23. K ucrounuky Toka ¢ 9JIC £=1,5 B npucoenuummm kaTymky ¢ cornporusieHrnem R=0,1 Om.
AmMriepmeTp mokaszan cuity Toka, paBHyro /;=0,5 A. Korja kK MCTOYHUKY TOKa MPUCOEAUHUIN
MOCJIEIOBATEIBLHO €€ OJJMH UCTOYHUK TOKa ¢ Takoi xke D/[C, To cuna Toka / B TOM ke KaTymike
okazanack paBHoi 0,4 A. OnpenenuTs BHYTPEHHEE COMPOTHBIICHHE MEPBOTO MCTOYHUKA TOKA.
OtBer: 2,9 OMm.

24. Tlpu cune Toka /;=3 A BO BHEIIHEN LEH aKKyMYJISITOpa BbIAEIAETCS MOITHOCTh P=18 BT,
npu cwie Toka L=1A - coorBerctBeHHO P,=10BT. Onpenenutrb BHYTPEHHEE CONMPOTUBICHUE 7
Oarapen. OTBet: 20 OMm.

25. [IIOTHOCTL TOKa B MEIHOM NPOBOAHMKE paBHa 2 A/MM’. Haiitm HanpsykeHHOCTBH
IEKTPUYECKOr0 MOJsl B IPOBOAHMKE. YIenbHoe conportusieHue meau 17 HOm'm. OtBer:
34 mB/m.

26. Ilo mpsmMoMy OECKOHEYHO JUIMHHOMY TIPOBOAHUKY TedeT Tok 50 A. OmnpenenuTsb
MarHMTHYK0 HHAYKLHIO B TOYKE, YJIAJIEHHON Ha paccTossHuE 5 cM OT npoBojHuka. OTBer:
200 mxTa.

27. Yemy paBeH paanyc TOHKOTO KOJIbIa, IO KOTOpoMy TedeT TOK 30 A, eciiu HampsHKeHHOCTh
MarHMTHOTO TOJIS B IIEHTpe KoJibla paBHa 2 A/m? OtBer: 7,5 M.

28. Kaxkoii Tok TedeT no npsMoMy O€CKOHEYHO JJIMHHOMY IIPOBOJHUKY, €CJIU Ha paccTostHUH 10
CM OT Hero marHuTHas uHAyKuus pasHa 20 mxTin? Orser: 10A.

29. Kakoii Tok uaeT no TOoHKOMY KoJibily paguyca 10 cM, eciiv MHAYKIHUS MarHUTHOTO MOJIS B
neHtpe koisbla paBHa 100 mxTn? OrBet: 16 A.

30. /[Ba AJIMHHBIX NapaJyielbHBIX MNPOBOAA HAXOAATCS HA PACCTOSHUM 7 =5 CM OJIHUH OT
napyroro. [1lo nmpoBogam T€KyT B IPOTUBOIIOJIOKHBIX HAIPABJICHUSIX OAMHAKOBbIE TOKU [ = 10 A
KaxJpli. Hailftu HanpsikeHHOCTh [ MarHUTHOTO TOJIsI B TOYKE, HAXOJSALIEHCS HA pacCTOSHUU
71 =2 CM OT OJTHOTO U ¥, = 3 ¢M OT zipyroro nposoja. Orser: 132 A/m.



31. Onpenenuts MHAYKIMIO MarHUTHOTO IOJI HA OCH JUIMHHOTO COJIEHOUZA, COAEPIKALLETO
n =20 ButkoB/cM nipu cuiie Toka [ = 10 A. OrBet: 0,025 Ta.

32. CKOJbKO BUTKOB Ha €JUHMILY JJIMHBI COAEPUT JUIMHHBIM COJIEHOW] INpU CHUJIE TOKa
1=0,5 A, ecu HaNpsHKEHHOCTH MOJIs HA ocu conenonaa H = 300 A/m. Otser: 600 m™'.

33. OnpenenuTs HANPSHKEHHOCTh MArHUTHOTO TIOJST Ha OCH  JUIMHHOTO COJICHOW]IA,
conepxartiero n = 10 ButkoB/cMm nipu cuiie Toka I = 1 A. OtBet: 1000 A/m.

34.  BblYMCIUTH IUPKYJSIUIO BEKTOpa HANPSHKEHHOCTH BJOJb KOHTYpa, OXBATHIBAIOLIETO
tokun [;=10A, L=15A, Texkymue B OJHOM HampaBieHHMM, WU TOK [;=20A, Tekymui B
MPOTUBOIIOJI0KHOM HarpaBiieHuu. OTBeT: 5 A.

35. Ilpsmoii mpoBoj, MO KOTOpoMy TeueT Tok /=1 KA, pacnoyiokeH B OJTHOPOJHOM MarHUTHOM
MoJie MEepPHeHIUKYISIpHO JTUHUAM HHIyKiuu. C Kakoil cuioit F' NedCTByeT Mmoje Ha OTPe30K
npoBoJia JUIMHOM /=1 M ecnu MmaruuTHas uHAyKuws B pasHa 1 Tn? Orser: 1000 H.

36. IIpsmoit mpoBon, mo koTtopomy TeueT Tok /=100 A, pacnoyiokeH B OJHOPOJHOM
MarHMTHOM IoJie 1oJ yrioM 60° K JIMHUAM MarHUTHOM MHAYKIUH. C Kakol cuioi F neicTByer
110JI€ HA OTPE30K IpoBoja JuIMHOM /=10 cm ecnu marHuTHas uHaykuus B pasHa 0,1 Tn? OTBert:
0,87 H.

37. Pamka ranbBaHoMeTpa AJIUHOU a=4 cM U mmpuHoi b = 1,5¢cm, coaepxkamiast N=200 BUTKOB
TOHKOM ITPOBOJIOKH, HAXOJIUTCS B MArHUTHOM noisie ¢ mHaykuuen B=0,1 Tun. [ImockocTs pamkun
napajuiejbHa JUHUAM MHAYKIMU. HallTh MexaHnyeckuii MOMEHT M, AEUCTBYIOINIMI Ha PaMKy,
Korja 1o BUTKYy Te4eT Tok /=1 MA. OtBet: 12 mxH/m.

38. HampspbkenHocts H MarHuTHOro IMojisl B IIEHTpEe KpyroBod BuTka paBHa 200 A/wm.
MarauTHBII MOMEHT p,, BUTKA paBeH 1 A-M? Beraucnuts paauyc R Butka. OTBer: 9,27 cm.

39. Beruucauth paanyc R IyTu OKPYKHOCTH, KOTOPYIO OMUCHIBAE€T MPOTOH B MAarHUTHOM TIOJIE C
uHaykiuend B = 15 mTn, eciiu ckopocTh v nipoTtoHa paBHa 2 Mwm/c. OTBet: 1,38 m.

40. /IBykpaTHO HWOHHU3UPOBAaHHBIA aroM renus (@-4acTULA) JBHXKETCS B  OJHOPOJHOM
MarHUTHOM ToJie HanpspkeHHOCThio = 100 kA/M no okpykHocTH paguycoMm R = 10 cm. Haiitu
ckopocTh U a-uactuubl. OTBer: 0,61 Mm/c.

41. Ha »nexTpoH, ABIXKYIIMKCA B OAHOPOJHOM MarHMTHOM moje HHAyKuuedn B =2 Tn co
ckopocthio U= 10" m/c neiictByer cuna F=1,6 nH. Haiitu yroa Mexmy HanpaBieHHAMU
CKOpPOCTH M MarHUTHOW uHAyKuuu. OrBer: 30°.

42. llenb COCTOMT W3 MOCIEAOBATEIbHO COEAMHEHHBIX cOMpoTHBIEHUS R =1 Owm, KaTyuiku
UHAYKTUBHOCTH L = 1 T'H, ucTouHMKa Toka u kmtoya. Koy 3aMkHyT. Uepe3 kakoe Bpemst Iocie
pa3MbIKaHUs KJIH0Ya CUjla TOKa B LIeNH yMeHbIIuTes B 2 paza? Oreer: 0,693 c.

43. llenp coCTOMT W3 MOCIEAOBATEIbHO COEAMHEHHBIX CONPOTHBIICHHS, KaTyIIKH
MHAYKTUBHOCTH, UCTOYHHMKA TOKa U Kitoya. Kimtou 3amkHyT. Uepes ¢ = 0,5 ¢ nocne pa3MbIKaHUS
KJIIOYa cujga TOKa B LENM yMeHbImMjach 3 pasa. OmnpeneiauTb CONpOTHUBIEHUE R, eciu
UHAYKTUBHOCTH L = 4,1 T'n. OTtBeT: 9 OM.

44. BplUMCIUTD SHEPrUI0 MarHUTHOTO MOJs cojieHouaa, cozepxamiero N = 1000 BuTKOB
IpoBOJa, IpU cwie Toka /=1 A, eciii MAarHUTHBIM NOTOK Y€pe3 €ro IONEpPEYHOE CEYEHUE
® =0,1 mB6. OTBeT: 0,05 JIx.

45. HaiiTh MHIYKTUBHOCTH MPOBOJSIIECTO KOHTYpa, €CJIM MarHUTHBIA TMOTOK 4Yepe3 HEro
yBenuuuBaercs Ha 0,02 BO B pesynbrare m3MeHeHHs] TOKa B KOHType ¢ 4 A 1o 8 A. OTBeT:
S mI'n.

46. Ha myTtu cBeTOBOIl BONHBI, MAYILIEH B BO3AyXE, MOCTABHIN CTCKISIHHYIO IJIACTHHKY
(mokazaTenb mOperoMiIeHUs cTekina paBeH 1,5) TommuHoM 1 MM. Ha ckombko u3MeHHTCS
ONTUYECKas JAJMHA IyTH, €CIIM BOJIHA MAaJJaeT Ha IJIaCTUHKY HopManbHO. OTBeT: 0,5 MM.

47. Haiitu Bce mmmubl BonH Buaumoro ceta (ot 0,76 mo 0,38 MkM), KoTOphle OYyayT
MaKCHUMaJIbHO YCHJICHBI NPH ONTHYECKOH Pa3HOCTH X0/a MHTep(EepHUpYIOUIMX BOJH, paBHOU 1



MkM. OTBeT: 0,5 MKM.

48. Paccrosaue d mexay nByms mensMu B onbite FOHra paBHo 1mm, paccrosiHue / ot miemnei
10 3KkpaHa 3 M. OnpeaenuTs AJIUHY BOJHBI A, UCITyCKa€MOl MCTOUHUKOM MOHOXPOMAaTHYECKOIO
CBETAa, CJIM MKpUHA b MHTEp(EPEHIIMOHHBIX MOJIOC HA YKpaHe paBHa 1,5 mM. OTBeT: 0,5 MKM.
49. Ha mpuibhyto mienky (n = 1,3), Haxonsuiyrocs B BO3AyXe, MalaeT HOPMalbHO IMy4OK
nmydeit 6enoro cBera. [Ipu Kakoil HaMMEHbIIEH TOJNIIMHE d TUICHKU OTPaXKCHHBIM CBET C JITMHOM
BOJIHBI A = 0,55 MKM OKa)XeTCSi MaKCHUMaJbHO YCWJIEHHBIM B pe3ysbTare HHTeppepeHiuun?
OtBert: 0,1 MKM.

50. Paccrositnue Ar;; MeXy BTOPBIM U MEPBBIM TEMHBIM KOJIblIaMH HbIOTOHA B OTpakE€HHOM
ceere paBHO | MM. Omnpeznenutbh paccTOsHUE Arjg9 MEXAY NECATBIM U JEBATHIM KOJIbLAMM.
Otser: 0,39 MmMm.

51. Ha mens mmpunoit ¢=0,05 MM magaer HOpMalbHO MOHOXpomatudeckuit cser (A=0,6
MKM). Onpenenuts (B rpagycax) yroi @ MeXay IepBOHa4YaIbHbIM HAIIPABJICHUEM ITyYKa CBETA U
HalpaBJICHUEM Ha YETBEPTYIO TEMHYIO Au(pakinoHHyto noigocy. Otser: 2,75°.

52. CKOJIBKO IITPUXOB HA KAXAbIH MUWUIMMETP COACPKUT TU(PPAKLMOHHAS peIleTKa, €Clu
npu HAOMIOJEHUH B MOHOXpOMAaTHYeCKOM cBeTe (A=0,6MKM) MaKCHMyM IISITOTO TMOPSAKa
OTKJIOHEH Ha yros ¢=18°7 Oret: 100.

53. Hudpakunonnas pemerka comepxut n =200 mrpuxoB Ha ImM. Ha pemetky mamaer
HOpMaJIbHO MOHOXpoMaTuueckuit ceeT (A = 0,6MxkM). MakcuMyM Kakoro HauOOJbIIET0 MOPsAIKa
naet ata pemerka? Orser: 8.

54. CKOJIBKO MITPUXOB HAa KAKIBIH MHJTUMETP COACPKUT AUQPPAKIIMOHHAS PEIIETKA, SCIH
IpU HaOJIOJEHUH B MOHOXpoMaTtudyeckoMm cBere (A = 0,6 MKM) MakCUMyM TpPEThEero MopsiKa
OTKJIOHEH Ha yroJ ¢ = 21°? OrBer: 200.

55.  Ilyd4ok ecTeCTBEHHOTrO CBeTa, UAYLIMHA B BOJE, OTpakaeTcsl OT IpaHu anmasa (n = 2,42),
norpysxeHHoro B Boay (n = 1,33). [Ipu xakom yrie najgeHus o (B rpagycax) OTpaKeHHBIH CBET
HOJHOCTBIO ToJIsspu3oBan? OTeet: 61,2°.

56. VYron bprocrepa og, pU MaJlCHUH CBETA U3 BO3AyXa HAa KPUCTAJI KAMEHHOM COJIM PAaBEH
57°. OnpenenuTs CKOPOCTh CBETa B 3TOM Kpuctamie. Oret: 194 Mwm/c.
57. [IpenenbHblid yroa o MOJMHOTO OTPa)KCHHUsS IydyKa CBETa HA TpPaHULE >KUIAKOCTH C

Bo3yxoM paBeH 43°. Omnpenenuth yron bprocrepa os, (B rpamycax) mis majeHUs Jy4ya H3
BO3/IyXa Ha MOBEPXHOCTH ATOH XUAKOCTH. OrBer: =55°45",

58. Yron Mexay TIaBHBIMH IIOCKOCTAMM MOJSIpU3aTOpa M aHanu3atopa cocrasisier 30°.
Onpenenuth W3MEHEHHWE MHTEHCHUBHOCTH IPOIIEAIIEr0 4epe3 HUX CBETa, €CIU Yroj MEXKIY
IJIaBHBIMH TUIOCKOCTSIMU MOJIApU3aTOpa M aHAIU3aTopa u3MeHwics 1o 45°. Oreer: 1,5.

59. Crenens nonspuzanuu P yactuuHo-nonspuzoBanHoro ceeta paBHa 0,5. B ckonbko pa3
OTJIMYAeTCsi MaKCUMajbHas WHTEHCHBHOCTh CBETa MPOMYCKaeMOro 4Yepe3 aHalu3aTrop, OT
MuHuManbHOU? OTBeT: 3.

60.  Onpenenuth TEMIIEpaTypy, IpyU KOTOPOM 3HEPreTHYecKasi CBETUMOCTh R abCONMOTHO depHOro
tesa pasHa 10 kBr/m®. Orser: 648 K.

61. [loTok sHeprum, W3TydaeMblii M3 CMOTPOBOTO OKOIIKA IUIABWIBHOM Tmieud, paBeH 34 Br.
OnpeieNuTh TEMIIEPATypy MEUH, eCIH IWIOMIAIL OKOIIKA cocTaBiseT 6 cm. Orser: 1000 K.

62. Bo ckomnbko pa3 HaJlo yBEMUYHTH TEPMOIUHAMUYECKYIO TEMITEpaTypy aOCOTFOTHO YEPHOTO Tela,
YTOOBI €70 PHEPreTUUeCKasi CBETUMOCTb B3pocia B 16 pa3. OtTBer: 2.

63. Ha kakyro [UIMHY BOJHBI NPUXOAWUTCS MAKCMMYM CIIEKTPAIBHOW IUIOTHOCTH SHEPreTUUECKON
CBETMMOCTH a0CONFOTHO yepHOro Tena rpu Temmeparype 0°C. Orser: 10,6 Mkm.

64.  Ormpenenutb ANUHY BOJHBI CBeTa, oOmydaromero (orokaronq c¢ paboToi BbIXOAA

A =2,15B, ecnmu MakcuMalibHass KHHETHYECKasi YHEPTUsi (POTOIICKTPOHOB Tma = 1 3B. OTBeT:
400 aMm.



65. Ha moBepxHocTh (hoTOKaToma mamaetr MoHoxpomartudeckuit cBeT (A =310 Hm). UToObI
MPEKPATUTh SMHUCCHUIO  BJIEKTPOHOB, HYXKHO TMPWIOKUTH  33JCP>KUBAIOUIYI0  Pa3HOCTh
noteHimanos U e menee 1,7 B. Onpenenuts padboty Beixoaa B 3B. Oter: 2,3 3B.

OIIK-1.2 IIpumeHsieT eCTECTBEHHOHayuyHble U  OOIIEMH)XEHEPHbIE 3HAHUS, METOMbI
MaTEeMaTHYeCKOT0 aHajdu3a M MOJEIUPOBAHUS, TEOPETUYECKOIO0 U SKCIEPUMEHTAIBHOTO
UCCIIeIOBaHMs B PO ECCHOHATIBHOMN 1A TeTbHOCTH

Tunosble TEOPETUIECCKHUE BONIPOCHI K OK3aMEHY MO JTUCHUIIJINHE

1. TloreHIMambHOCTH 3EKTpUUECKOro nost. PaboTa 1o nepeMerieHuto 3apsijia B 3JeKTpUIECKOM
nosnie. [loTeHnManpHas sHEPrusi B3aUMOJCHCTBUS 3JEKTPUUECKUX 3apsIIOB.

2. Casa3p MeXAy NOTEHLUAIOM U HANPSHKEHHOCTBIO.

3. Ilpumenenue Teopemsl [aycca [uist pacdera 31€KTPUUYECKUX MOJEH, CO3JaHHBIX TOYEUHBIM
3apsiI0M, PAaBHOMEPHO 3apsKEHHBIMHU IIOCKOCTBIO, c(hepoil, HUThIO, LIMIMHIPOM, IIAPOM.

4. BpluncieHye NOTeHLMAaNA 110 HAMPSHKEHHOCTH 3IEKTPUYECKOTO MOJIS.

5. Onexktpuueckuid MOMEHT Junoist. TodeuHBld AWUMOIb. DJIEKTPUUECKOE I0JIE TOYEYHOIOo
JUIONST M €ro pacdyeT Ha OCHOBE MPUHIUIA CYNEPHO3ULHU. DJIEKTPUUECKOE TOJIE Ha OCU
JIUTIONS M B HAIPABJIEHUH, NEPIIEHANKYISIPHOM K OCH AMIIONS.

6. DJEeKTpUYECKUH JWUIOJIb B OJHOPOJHOM W HEOJHOPOAHOM  BJIEKTPUUYECKOM  IIOJIE.
[TorennmanbHast SHEPTUs JUIONS.

7. JludnekTpuku, NoJsSpuU3alus AUAIEKTPUKOB. BekTop MNOIsSpU30BAHHOCTH. ONEKTPUUYECKOE
110J1€ BHYTPH JUAJIEKTPUKOB. J(HanekTpuyeckas BOCOPUUMYHUBOCTb U IPOHULIAEMOCTb.

8. VYcnoBus ans BeKTOpa HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJS M BEKTOpa AIIEKTPHUUECKOTO
CMEILEHHS Ha TPAHULIE IBYX TU3JIEKTPUKOB.

9. CerHerosneKkTpHKy, UX CBOMCTBA. J(MaNeKTpuyecKuil rucTepesuc.

10. KonneHncatopbl, BUJbl KOHIEHCATOPOB. DHEPIUs 3apsDKEHHOTO MPOBOIHUKA, KOHJEHCATOpA.
DHeprus MeKTpudeckoro nojst. O0beMHas TNIOTHOCTh YHEPTHUH.

11. Knaccuueckue OMNBITHI MO OOHApyKEHHIO W OOBSICHEHHIO MEXaHHW3Ma BO3HUKHOBEHMS
AJIEKTPUYECKOTO TOKA. YCJIOBHUSI BO3HMKHOBEHHS JIEKTPUYECKOTO TOKA. XapaKTEPUCTHKU
ANIEKTPUYECKOTO TOKA: CHJIA TOKA U IUIOTHOCTh TOKA. YpaBHEHHUE HETIPEPHIBHOCTH.

12. Ilpumenenne 3akoHa buo-Caapa-Jlamnmaca 1yist pacyera MarHUTHOTO TOJSL  MPSIMOTO
MIPOBOAHMKA C TOKOM, KPYT'OBOT'O IIPOBOJITHUKA C TOKOM.

13. JleticTBre MarHUTHOTO Ha ABMKYyIImiics 3apsa. Cwia Jlopenna. D dexr Xoma.

14. IIpumeHeHMe 3aKOHA IMOJIHOTO TOKA JJIsl pacyéTa MarHUTHOT'O IOJISl COJIEHOUIA, TOPOUAATILHOM
KaTYIIKH.

15. PaboTa 1o nepeMenieHnio NpoBOAHNKA M KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

16. I3MeHeHHe CHIThI TOKA TIPY pa3MBbIKAHWHN/3aMBIKaHUH 1IETTH, COJEPKAIIEH WHAYKTUBHOCTb.

17. YcnoBus Ui BEKTOPOB MHAYKUUHM M HANPSHKEHHOCTH MAarHUTHOTO IOJIsi Ha TPaHUIE JBYX
MarHeTrKoB.

18. lua-, mapa-, peppo MarHeTUKU: OCHOBHBIE XapaKTEPUCTHKH.

19. JluBepreHuus ¥ poTop BEKTOpa HHAYKIIMM MarHUTHOTO NoJsl. Buxpesoe anekTpuyeckoe mnoie,
TOK CMEILeHUs. DJIEKTPOMarHuTHOE TOJIe.

20. YpaBHeHue  MakcBemia Uil DJEKTPOMAarHUTHOTO  TOJSl B MHTErPajbHOW |
nuddepeHnnanbHoi Gopmax.

21. uddepenimanpHoe ypaBHEHUE 3IJICKTPOMATHUTHBIX KOJICOAHWH, €ro pemieHue. Busl
Koje0aHUH U X XapaKTePUCTHKH.

22. YpaBHEHUE BBIHYXXJEHHBIX KosneOaHuil. Pe3onanc TokoB u HampspkeHuid. Ilonstue o
NIEPEMEHHOM TOKE.

23. CnocoObr  HaOmiomeHWst  WHTEeppepeHmMH  cBera.  JIByxuydeBass — WHTepQEpEHIHs.
WntepdepeHist B TOHKMX IUIEHKax. [lonockl paBHOrO HAakjIOHAa W PaBHOM TOJILMHBI.



WuTepdepomeTpsl.

24. Meton 301 ®@penens. Judpakuns OpeHens Ha KpyIJIOM OTBEpCTUHU. 30HHAS IJIaCTHHKA.

25. Mudpakuus Opaynrodepa Ha MIeTd U MHOTHX MIensX. JudpakironHas pemeTka.

26. ludpakuust Ha mpocTpaHCTBEeHHOU pemeTke. Popmyna Bymbda-bparros. Paspemaromas
CIOCOOHOCTh ONTHYECKUX MPHOOPOB.

27. DKcepuMeHTaIbHOE TIOATBEP)K/ICHUE KBAHTOBBIX CBOWCTB CBeTa: BHEIMHUU (POTOdPdeEeKT:
s dext KommroHa.
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