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1.IlepeueHb KOMIIETEHIIMH C YKa3aHUEM 3TaloB X (OPMUPOBAHUS B MPOIECCE OCBOCHHUS
00pa30BaTeNbHON MPOTrPaAMMBbI

1

KO[[ 1 HAMMCHOBAHUEC KOMIICTCHIIN

Otansl GopMHUPOBAHUS

OIIK-1. Cnocoben mnpuMeHATh 0a30BbIE 3HAHMS B O00JIACTH
¢u3nKO-MaTeMaTHYECKUX M (MJIM) €CTECTBEHHBIX HayK B cdepe
cBOeH mpodecCHOHANTBHOM JIeSITeIbHOCTH.

1.PaboTa Ha y4eOHBIX 3aHATHAX
2.CamocTosTenbHas pabora

2. Onucanue mokaszareiei u KpUTCPHUCB OICHHUBAHUA KOMHGTGHHI/Iﬁ Ha Pa3JIMYHbIX STallaX
150,¢ q)OpMI/IpOBaHI/IH, OIMMCAaHHUC MIKaJ OIICHNBaHHWA

2

OuenuBa | YpoBeHb Drarnsl Onucanue nokasarenei Kputepun [lIxana
eMbIe chopmup | dpopmuposa OIICHUBAH | OILEHWBAH
KOMIIETE | OBAaHHOC HUS usi usi
HITUU TH
OIIK-1 IToporoe | 1.PaGoTa Ha | 3HaTh. OCHOBHBIE MoOjaeNW 3amad B | pomamnHee | [lIkama
BIiA y4eOHBIX paMKax JUCHUIUIMHBI C YY€TOM HX | 3aJaHue, | OLICHUBaH
3aHATUAX IpaHull IPUMEHUMOCTH. JOKJIan | us
2.CamocTost | YMeTh: TpaMOTHO UCIOJIb30BaTh B JIOMAIITHeT
TebHAs npodeccnoHanbHOM JIeSITENIbHOCTH 0 3aJ1aHus
pabora 0a30Bble 3HAHUS DJIEKTPUUYECTBA U [xana
MarHeTusma,  CO3JaBaTb  MOJEIHU OLICHHUBaH
TUTIOBBIX MPO(ECCHOHAIBHBIX 337a9 U us
HUHTEPIPETUPOBATH MOJTy4YeHHBIE JOKJIaza
pe3yapTaThl C  y4€TOM  TPaHUIl
MIPUMEHUMOCTH MO/IENIEH.
[Tponsun | 1.Pabota Ha | 3HaTh: OCHOBHBIE MoOJenM 3afad B | gomamuHee | [lkana
YTBIN y4eOHBIX paMKax JUCHUUIUIMHBI C YY€TOM HX | 3aJaHue, | OLICHUBaH
3aHATHUAX TPaHUI] MIPUMEHUMOCTH. TOKJad, | st
2.CamocTost | YMeTh: TpaMOTHO UCIOJIb30BaTh B | IPAKTUYEC | JIOMAIIHET
TeJbHas npo¢ecCuoHaNIbHON JIeATeTLHOCTH Kast 0 3aJIaHus
paboTta 0a3oBble 3HAHUA OJeKTpuuecTBa U | moarotoBk | [llkama
MarHeTusma,  Co37aBaTb  MOJEIHU a OIICHUBAH
TUTIOBBIX MPO(ECCHOHANBHBIX 33734 U ust
HWHTEPIIPETUPOBATH MOJIyYCHHBIE JOKJIazia
pe3yapTaThl €  y4E€TOM  TI'paHUIl [xana
MIPUMEHUMOCTH MOJIEIIEH. OIICHUBAH
Bnaners: MeTogamu MCHONB30BaHUS B ust
npodecCuoHaIbHON JIeATETLHOCTH MpaKkThye
0a30BBIX 3HAHWUN DJIIEKTPUYECTBA W CKOM
MarHeTu3Ma JUIsd CO3JIaHHs Mojemei MOATOTOB
TUTIOBBIX NMPOQECCHOHANBHBIX 33724 U KH
HWHTEpIpETAIIT MTOJTYYEHHBIX
pe3yJabTaTOB  C  YYETOM  TpPaHUIIL

1 YkasbiBaeTca MHPOpMaLMA B COOTBETCTBUM C yTBEPKAEeHHOMN PM/,

2 YKa3sblBaeTca MHGOPMaLMA B COOTBETCTBUM C YTBEPXKAEHHOM P/




‘ ‘ ‘ NIPUMEHUMOCTH MOJICIICH. ‘

Omnucanue nKaa OleHUBaHUA
IlIxana oreHMBaHUs JOMAITHUX PaboT.

Kputepuu onenuBanus bayuer
Ecnu crynent pemnn 71-90% ot Beex 1omMamHux padot 8-10
Ecnu crynent pemmi 51-70% ot Beex loMallHUX padoT o-7
Ecnu crynent peni 31-50% ot Beex omMamHux pabot 3-4
Ecau crynent penmit 0-30% oT Bcex JoMaliHux padoT 0-2

IIIxana oneHrBaHUs HAIIMCAHUS JOKJIAAa.

Kputepuu oneHnBanus bayer
Ecnu crynenT otobpasun B goknane 71-90% BeiOpannoii temsl. | 8-10
Ecnu ctyneHT otoOpasui B nokiaae 51-70% BpIOpaHHOM TEMbI o-7
Ecnu crynenT orobpaszmn B noknane 31-50% BeIOpaHHOM TeMbI 2-4
Ecnu crynent orobpaszui B nokiane 0-30% BbIOpaHHON TEMBI 0-1

[IIkana onleHMBaHUS MPAKTUYECKOW MOATOTOBKH.

YPpOBHU OLICHUBAHHUS Kputepuu orieHuBaHus Basuiel
Buicoxuti (omauuno) Ecau crynent pemnn 71-90% ot Beex 3anau 12-15
Onmumanvuwiil (xopowo) | Eciu crynent pemmn 51-70% oT Bcex 3a1au 8-11
YoosnemeopumenvHulii Ecau crynent pemnn 31-50% ot Beex 3a1au 4-7
Heyoosnemsopumenvuwiii | Ecnu ctynent peri 0-30% oT Bcex 3ama4 0-3

3. KoHTtponbHbIe 3a/laHus WU WHBIE MaTepuajbl, HEOOXOIMUMBIC IIJISi OIICHKH 3HAHWM,
YMEHUW, HABBHIKOB W (WJIM) ONbITa JIEITEIbHOCTH, XapaKTePU3YIOIIUX  JTarbl
(dhopMUpOBaHUs KOMIIETCHIIUHN B MPOIECCEe OCBOCHUS 00pa30BaTEILHON MPOTrpaMMBbl

Tekymunii KOHTPOJIb

OIIK-1. CnocobeH mpumeHsTh 0a30Bble 3HAHUS B 00JACTH (DU3MKO-MATEMATHUECKUX H
(1K) ecTECTBEHHBIX HAayK B cpepe cBoer MpoPecCHOHABHOM €SI TEIbHOCTH.

3HaTh: OCHOBHBIE MOJEIM 33Jad B paMKax JAWCHUIUIMHBI C YYETOM MX TIpaHUL
IIPUMEHUMOCTH.

3amanus, HeoOxoammbie s oreHuBaHus chopmupoBanHoctd OIIK-1 Ha moporoBom
YPOBHE

IlepedyeHb TeEM TOKIAJ0B MO JUCLHUILIMHE

1. DnexTpuyeckas HHIYKIUA (CMEUIEHUE) dTEKTPOCTATUUECKOTO MOJISI.

2. MarauTHble CBOMCTBA BenlecTBa. /[na- n mapamMarHeTus3M.



3amanus, HeoOoxonuMble U1 oueHuBaHus cpopmupoBaHHocTH OIIK-1 Ha mpoaBuHyTOM
YPOBHE

Ilepeuenb TeM NOKIANOB O JUCLMUIUIMHE

1. HamaranueHHOCTh. PEppOMArHETUKN U UX CBOWCTBA.

2. MarauToMaxaHM4eCKOe U MEXaHOMAarHUTHOE SIBJICHHUSL.

YMeTh: TPaMOTHO HCIIOJIB30BaTh B MPO(HECCHOHATLHON eATEIbHOCTH 0a30BbIE 3HAHUS
AIEKTPUYECTBA U MarHETU3Ma, CO3/1aBaTh MOJIENIM TUIIOBBIX MPO(ecCHOHANbHBIX 3a7a4 U
UHTEPIPETUPOBATH MOTYUYECHHBIE PE3YJIbTAThl C YYETOM IPAHUI] IPUMEHUMOCTH MOJIETIEH.

3amanus, HeoOxomumble ans oueHuBaHus copmupoBanHoctu OIIK-1 Ha nmoporoBom
YpOBHE

IlepedyeHb NpUMEPHBIX JOMAIIHKUX 33JaHUN 10 JUCLUILUINHE

1. dunone c snexkrpuyeckuM MomeHToM p=10 HK, cB0OOgHO ycTaHaBiIuBaercs B
oIHOpogHOM 3JiekTpryeckoM nose E=1500 B/cm. Onpenenuts paboTy, HEOOXOAUMYIO IS
TOTO, YTOOBI TOBEPHYTH JUIIONb HA Yo, paBHbIN 180°.

2. B BepmmHax KkBajapara co CTOpoHOM 10 cM HaxomsATCs paBHBIE 10 BEIUYUHE M
OJIMHAKOBBIE MO 3HaKy TodeuHble 3apsabl o 1 MxKi. OmnpenenuTs MoTeHUMAIbHYIO
SHEPTUIO0 TaHHOU CUCTEMBI 3apsI/I0B.

3. MeTtamueckuil MapuK AUaMeTpoM 2 CM 3apsKeH OTPULIATENBHO 10 noTeHnuana 150
B. CKOIBKO 3JIEKTPOHOB HAXOAUTCS HAa IOBEPXHOCTH IIApUKa?

4. Tlomomy MeTaTUYecKOMy Iapy cooOiieH 3apsija, paBubiid 0,4 MxKi. Paguyc mapa 20
cMm. OnpeaenuTs HaNpsHYKEHHOCTh M MOTEHLMAIN I0JIA: a) Ha MOBEPXHOCTH 11apa, 0) B €ro
LIEHTpE.

5. PaccrosiHMe Mexay JByMs IUIACTHHAMM, PACIOJIOKEHHBIMHU IapajuIe]bHO OJHA K
npyro#, 2 cMm, pazHocts noteHuuanoB 1000 B. OnpenenuTs NOBEPXHOCTHYIO IUIOTHOCTh
3apsja Ha TUIACTUHAX.

3aganusi, HeoOXoauMmble s oueHuBaHusl copmupoBanHocTH OIIK-1 Ha mpoaBuHyTOM
YpOBHE

[lepeuenb MpUMEPHBIX JOMAIIHUX 3aJaHUN 1O JUCHIUTIINHE

1. Katymka (6e3 cepueunnka) aauHoi 50 cM u cedenuem 3 cm? umeer 1000 BUTKOB H
COEIMHEHA NapaJljIeIbHO C KOHJeHcaTopoM. KoHIeHcaTtop COCTOMT M3 JIByX IJIaCTUH
oAb 75 cM? kaxaasd. PaccTosHue MexXIy MIACTHHAMH 5 MM, IUDJIEKTPUK BO3LYX.
Omnpenenuts nepuoj KojaeOaHu KOHTypa.

2. IlpoBOJIOYHBIN BUTOK PaMyCOM S5 CM HAaxOIWUTCA B OJHOPOJHOM MAarHUTHOM IIOJI€
HanpsbkeHHOCThIo 12,8 kKA/M. [InockocTs BUTKa 06pasyet yroi 60° ¢ HanpaBlieHUEM TOJIS.
ITo Butky Teuer Tok cwioid 4 A. OnpenenuTs BpalllalOlIMii MOMEHT, ACHCTBYIOIIMN Ha
BHUTOK.

3. MHayK1us MAarHUTHOTO TIOJISl MEXTY MOJIF0cCaMu JIBYXITOJIOCHOTO reHepaTopa paBHa 0,8
Tn. SIkops umeer 100 BuTKOB MWIOmAans0 400 cm?. CKOIBKO 00OPOTOB B MUHYTY J€NAET
SIKOPb, €CJIM MAKCUMAJIbHOE 3HAYEHHE 3.1.C. uHaykuuu 200 B?



4. Tlpsmont mpoBoa miauHoM 10 cM, Mo KoTopomy TedeT Tok cuiioi 20 A, HaxoauTcs B
OJIHOPOJHOM MarHuTHOM noJie ¢ uaaykuueit 0,01 Tn. KakoB yromn Mexay HampaBieHUEM
IOJIs1 M HAIIPaBJICHUEM TOKa €CJIM Ha MIPOBOJI JIEUCTBYET cuia, papHas 0,01H?

5. D.1.c. 6barapeu paBHa 12 B, cmia Toka KOpoTkoro 3aMbikanms 5 A. Kakyio HanOobIryro
MOIIIHOCTb MOXET J1aTh OaTapesi BO BHEIIHEW Lenn?

Brnagets: MerogamMu HCHOJB30BaHUS B NPO(PECCHOHANBHON JAESITENIBHOCTH 0a30BbIX
3HaHUW  DJJEKTpUYECTBA W  MarHeTusmMa JUuid  CO3JaHusl  MOJEJIed  TUIIOBBIX
po(heCCUOHATBHBIX 3a/1a4 U UHTEPHPETAUH [TOJIyYEHHBIX PE3yIbTaTOB C YUYETOM IPaHMUII
IPUMEHUMOCTH MOJIETEH.

3aganus, HeooxonuMble Uil oneHuBaHus cpopmupoBanHocTu OIIK-1 Ha mpoaBuHyTOM
ypOBHE

Ilepeuenp 3anaHni 11 TPAKTHYECKOM TOATOTOBKHU

3agauva 1.1

Paccrostare d mexay 3apsmamu (i = 100mMKi u g2 = -50 MK paBao 10cMm. Onpenenuthb
CUJIy, AEUCTBYIOIIYIO Ha 3apAn Oz = 1MkKui, orcrosmmii Ha rp = 12¢Mm ot 3apsna Q; v Ha I,
=10 cMm ot 3apsaa (.

3agauva 1.2

ToHKUI AJIMHHBIN CTEPKEHb PABHOMEPHO 3apsKEH € TMHEHHOM mIoTHOCThIO A = 1HKI/cMm.
Ha mpomomkenun ocu crepxHs, Ha pacctosHud d = 12cM OT ero KOHIa HaXOIUTCS
toueuHsbli 3apsan g = 0.2 MxKn. Onpenennuts crity B3anMOIEUCTBUSA 3aPSKEHHOTO CTEPIKHS
Y TOYEYHOTO 3aps/a.

3agauva 1.3

JInuHHasg mnpsiMas TOHKas IIPOBOJIOKA HECET PAaBHOMEPHO PACHPEACIICHHBIM 3apsm.
BbluucinuTh TUHEHHYIO INIOTHOCTh A 3apsija, €Ciu HalPsSKEHHOCTh IOJIsl Ha pacCTOSHUU [
= 0.5¢cM OT IPOBOJIOKH MPOTUB €€ cepenunbl E = 2B/cwm.

3agaya 1.4

Toueunsie 3apsasl 1= 1MKK 1 (2 = -1MxKin Haxoastces Ha paccrosiHun d = 10cM apyr ot
apyra. OnpenenauTs cuily, 1elcTByomyto Ha 3apsia = 0.1MxKi B Touke, ynaneHHoit Ha rl
= 6CM OT IEPBOIO 3apsifa u 2 = 8CM OT BTOPOTO.

3agauva 1.5

Toueunsie 3apsiabl Q1 = IMkK u gz = -1MxKi Haxonsares Ha paccrossHuu d = 10cM apyr ot
npyra. OnpenenuTts cuily, AeMcTBYroNTyt0 Ha 3apsan ( = 0.1MkKit B Touke, ynaneHHoM Ha I
= 6CM OT IEPBOTO 3apsifia u 2 = 8CM OT BTOPOTO.

Samauga 1.6

JIBa ToueunsIx 3apsga 1= 1uKn u gz = -2uKn HaxoasTcs B Bo3ayxe Ha paccTosHuu d =
10cm npyr ot apyra. Onpenenutb HAOPsHKEHHOCTh MOJISl B TOYKE, YIAJIEHHON OT MEpPBOTO
3apsiia Ha 9cM U OT (2 Ha I = 7CM.

3agaya 1.7

JIBa ToueUHBIX 3eKTprudeckux 3apsaa 6.7aKn u -13.3 uKin HaxoAsTCs Ha pacCTOSIHUU SCM
apyr ot gpyra. Onpeaenuts HaNpsyKEHHOCTh AJIEKTPUYECKOrO TOJII B TOYKE,



pPAaCIONOKEHHOM Ha PAacCTOSHUM 3 CM  OT TOJIOKUTEIBHOrO 3apsga U 4cM  OT
OTPULIATENBHOTO.

3amava 1.8

Toukuii crepxenp AmuHOM 20cM paBHOMEPHO 3apsKeH ¢ TUHEHHON TioTHOCThI0 1HKI/eM.
OnpenenuTh HANPSYKEHHOCTh MOJISL, CO3IaHHOTO CTEPKHEM B TOUKE A, Ha NMPOJOJDKEHUU
€ro OCH, Ha paccTosiHUM 10cM OT OIM>KHEro KOHIIA.

3amaua 1.9

B tpex BepmmHax kBagpaTta co cTOpoHOM 40cM HAXOAATCA OJUHAKOBBIE MOJIOKUTEIbHBIE
3apsaabl o SHKIT kaxkapiid. HailTu HanpsiK€HHOCTH T0J1s1 B YeTBEPTOM BEPIIMHE KBajpara.
3amgaga 1.10

OnpenenuTs HaNPSHKEHHOCTh 3JIEKTPUYECKOTO MOJIA, CO3JAHHOTO JMIOJIEM, B TOYKE Ha
NEPNEHIUKYJIApE K IUIedy JWMoJs, Ha pacctosHun S50cM OT €ro UEHTpa, €ClH
ANEKTPUYECKUI MOMEHT paBeH SKiM, a ruieuo Iumosst ScM.

3agauva 1.11

ToHkult cTepkeHb JIMHON 20CcM paBHOMEPHO 3apsiKEH C JIMHEWHOM TOTHOCTHIO 1 HKI1/CM.
Onpenenurs CHIIy B3aUMOAEHCTBHS cTepxkHs U 3apsana 1-10°Ki, nomemennoro B Touxy,
HaXOJAIIYIOCSd Ha MPOJO/DKEHMHM OCH CTEepkKHsS Ha paccTosHuu 10cM oT Ompkaiiiero
KOHIIA.

3anaua 2.1

Kakyro yckopsomlyo pa3HOCTh HOTeHUManoB U [OMKEH HPONTH 3JIEKTPOH, 4YTOObBI
MOJIYyYUTh cKOpocTh 8000KM/c?

3agauva 2.2

DIEKTPOH ¢ HAauaabHON CKOpOoCThIo 3-10° M/c BiETEN B OHOPOMHOE BIEKTPUUECKOE MOJIE
HarnpsbkeHHOCThI0 150B/M. BekTop HadanbHOM CKOPOCTH TMEPIEHIUKYIISIPEH JTUHUSM
HaIPSHKEHHOCTH dJeKTpruieckoro. Hailtu ckopocTs 3iiekTpoHa uepes 0.1 Mxc.

3amaua 2.3

K 6arapee ¢ € =300B noaxirodeHsl Ba MIOCKUX KoHAeHcaTopa eMKOCThI0 C1 =2n1d u C;
= 3n®. Onpenenuts 3aps ( v HanpspkeHre U Ha miacTMHaX KaKJI0ro KOHJEHcaTopa Nnpu
ITOCJIEA0BATEIBHOM COEUHEHHH.

3anauva 2.4

OnpenenuTs NOTEHUMAIBHYO SHEPTHUIO CUCTEMBI JBYX TOYEUYHBIX 3apsaoB (1 = 1008Kn n
g2 = 10uKn, Haxoxsuxcs Ha paccrosiHun I = 10cM Ipyr OT Apyra.

3agaya 2.5

ITpimmaka Maccor M = Iwmr, Hecymias Ha cebe S5 SJIEKTPOHOB, Mpola B BaKyyMe
yCcKopsitolyro pazHocTh noteHmuanioB U = 3Ms. KakoBa kuHeTHYecKas SHEPTUs
nbUMHKH? Kakyro CKOpocTh proOpesta MbUTHHKA?

3amaua 2.6

DneKTpoH, oOjajarimuil KuHeThdecko sHeprueit T = 53B, Biueren B omgHOpOJHOE
AJIEKTPUUYECKOE T0JI€ B HAIPABJICHUU CUJIOBBIX JIMHUH 110J1s1. Kakyto ckopocTh OyAeT UMEeTh
AJIEKTPOH TMOCJIE MPOXO0XKICHUS B 3TOM I0JIe pa3HOCTH moTeHuanoB U = 5B?

3agaua 2.7



JIBa xonumencatopa C; = 2Mk® u C; = 3Mk® coeIMHEHBI IOCIEIOBATEIBLHO U
noakrodeHsl k Oatapee ¢ 3.J1.C. & = 30B. Onpenenuts 3apsa KaxI0ro KOHACHCATOpA H
Pa3HOCTh MOTEHIIMAIOB MEXKY €ro OOKIaAKaMU.

3agaya 2.8

JIBa MeTarumueckux Iapuka paaguycamu Ri; =3cm u Ry, = 2¢cM uMeroT: nepBbiit — 3apsn (s
= 10mKn, BTOpoii — nmoteHuman ¢ = 9kB. HailTu sHepruro, KoTopasi BBIACIUTCA NPHU
paspsizie, €cliv Mapbl COSTUHUTH TPOBOIHUKOM.

3anaua 2.9

PaccrostHre Mex 1y TuTacTHHAMU TUIOCKOTO KOoHteHcaTopa d = 2¢M, pa3HOCTh MOTEHITHAIOB
U = 6kB. 3apsn xkaxnaon miactunbl ( = 10uKn. OnpenenuTs 3HEPTUIO KOHAEHCATOpa U
CUJIy B3aMMHOTO MPUTSKEHUS TIJIACTUH.

3agaga 2.10

JIBa TOuEUHBIX ANeKTpuyeckux 3apsana (p = 1uKu u (2 =-2uKn Haxonarcs B Bo3nyxe Ha
paccrostaun d = 10cMm apyr ot apyra. OnpeneiauTs MOTEHIMAT () TOJs, CO37aBacMOro
3TUMHU 3apsilaMH B TOUKE, yaaleHHoOU oT (1 Ha paccTtossHue I'l = 9cwm, a ot 3apsana gz Ha I
=TcM.

3agaua 2.11

K 6atapee ¢ sac € = 300B noakiroueHsl napajuienbHo aBa kKoHaeHcaropa ¢ C1 = 2nd u C;
= 3n®d. Onpenenuts 3apsij (, HanpsskeHue U Ha MIaCTUHAX KaXKI0ro U3 KOHJIEHCATOPOB.
3agauva 3.1

Ha xoHiax MemHoro mpoBojia IJIMHOM ¢ = 5M mojnepxuBaetcs Hampsokenue U = 1B.
OnpeenuTh IIOTHOCTH TOKA | B IPOBOJIC.

3agauva 3.2

Comporusnenne Ry = 5 OM, BOJABTMETP M MCTOYHUK TOKA COEIMHEHBI MapayljieNbHO.
BoasT™meTp nokassiBaet Hanpspkenue U; = 10B. Ecnu 3amennts conpotuBnenue Ri Ha R
= 12 OMm, 1o BosbTMeTp mnokaxer U; = 12B. OmnpenenuTb 31C U BHyTpEHHEE
COMPOTHUBJICHUE UCTOYHUKA TOKA. TOKOM 4epe3 BOJbTMETP MPEHEOPEYb.

3anmava 3.3

Omnpenenuts  Hampsbkerne U Ha  3akuMax — peocrara €11
=

cornpoTtusiieHueM R, E2'2 g

ecinu €1 =5B, €, =3B, =10mMm, I, = 0.5 Om, Om.

3agauya 3.4

[Tpu BHemHeM conpotuBieHnu Ry = 30M cuna toka B nienu |1 =0,3A; pu conpoTuBieHun
R, =5 Om cuna toka |, = 0,2A. OmpenenuTh CUIy TOKa KOPOTKOTO 3aMbBIKaHUSA
MCTOYHHKA TOKA.

3anmava 3.5

OnexkTpoaBmwKymiass cuina Oarapen €& = 6B. Ilpu 3ambikaHun €€ Ha BHEIIHEE
conpotuBieHue R = 1 Om ona maer tok | = 3A. KakoBa Oyzaet cuna toka |, mpu KopoTkom
3aMbIKaHUU Oatapen?

3amayga 3.6



YnaensHoe conpotusinenue meau p = 1,7- 10°% Om-cm. KakoBo Oymer conmpoTusieHue
MEJIHOM ITPOBOJIOKH JUIMHOM B 1M M IOIEPEYHOM ceueHuu B 1Mm? ?

3agaya 3.7

KakoBo BHyTpeHHEE CONPOTUBIECHUE AKKyMYJSITOpa, €CIM OH IMpU CONPOTHUBICHUU
BHEIITHEN 1IeNH

R;=10wM naet tox |1 = 1A, a npu conpotuBiennn R;=2,5 Om - Ttok |, =0,5A

3agaya 3.8

DNeKTpOABMKYIIAs CUila akkyMyJisitopa € = 2B, ero BHyTpeHHee comnportusienue I = 0,4
OwM, comporuBienne BHemHed nenu R = 1 OM. OnpenenuTs pa3HOCTh MOTEHLIHAIOB Ha
3aKUMax akKyMyJisiTopa.

3agaya 3.9

[Ipu 3amblkaHuu OaTaped Ha BHEIIHEE COMPOTHBICHUE PA3HOCTh MOTEHIMAIOB Ha
nosrocax paBHa 9B mipu cuie Toka | =1,5 A. KakoBo BHyTpeHHEE CONPOTUBIICHUE OaTapeu
Y CONIPOTHUBJICHUE LIETIH, €CIIN

e=15B.

3agauva 3.10

[Ipu compotuBiennn BHemHed 1Henu R;y = 1 OM pa3HOCTh NOTEHIMAIOB Ha 3a)KMMax
akkymynaropa 6sma U; = 1,5B, mpu conpotuBnennn R; = 2 OM pa3HOCTh MOTEHIIMATIOB
BO3pocia 10 2B. Onpeaenuts 3¢ € U BHYyTPEHHEE CONPOTUBIICHUE [ aKKyMYJISITOpPA.
3agauva 4.1

OnpenenuTs CHUIIy TOKA B, LIEMU COCTOSIIEN M3 IBYX JJIEMEHTOB € 3C €1 = 1.6B u & =
1.2B, BHyTpeHHUMHU conpoTuBieHusIMU 1 = 0.6 Om u I, = 0.4 OM, COeIMHEHHBIX
OJTHOMMEHHBIMU TMOTKOCAMH.

3anaua 4.2

Tpu 6arapeu ¢ s1c €1 = 8B, €2 = 3B, &3 = 4B ¢ BHyTpeHHHME conpoTuBIeHUsIMHU I = 2 OM
KaX/10€, COCAMHEHbI OJHOMMEHHBIMHM MojitocaMu. OmnpenaenuTh TOKU, HAYIIUE 4Yepes

OaTapem.

3anaya 4.3 :, 1
OmnpeenuTh HANPSHKEHHE HAa COMPOTHBICHUAX [1=20M, = r3=4 [ 5
Omu rs=2 OwMm, CONPOTHUBIICHHNEM UCTOYHUKA TOKA IIPEHEOPEUb. LET;
DNeKTpOoBHXKYIIUE CHIIbI paBHbL: €1 = 10B, &, = 4B. R
3agauva 4.4

Onc 6arapeu € = 12B. Haubonpmas cuiia Toka, KOTOPYIO MOXKET AaTh 0atapes lyax = 6A.
OnpenennTs MakCUMalIbHY) MOIIHOCTB Py, KOTOpass MOXET BBIIEIATHCS BO BHEIIHEH
LETIH.

3anaua 4.5

Onc 6arapen € = 60 B, BHyTpenHee conpoTtusieHue I =4 OM. BaemHsis miens notpediiser
MomHOCTE P = 125 BTt. Onpenenuts: cuily TOKa B LIENH, HAIPSIKEHHE IOJ KOTOPBIM
HAXOJIUTCS BHEILIHSS 1IeTh U €€ CONPOTUBIICHUE.

3anauda 4.6 Tl

£ B
I_

r



Onpenenuts CUIIy TOKa B KaXJI0M 3JIEMEHTE M HalpsKEHUE Ha 3aKUMax peocrata I, eciu
rn=10m, r=050M, e¢1=8B e = 4B,r=>50Om.

3agaya 4.7 -
1 1
JIBa icTouHMKA TOKa €1 = 14B ¢ BHYTpEHHUM CONPOTUBIECHUEM 1 =2 OM U '_r
£ ]
&) — 6B LI
— — r
U BHYTPEHHUM compoTuBieHueM f, = 40M a takxe peocrar I = 100m

COEJIMHEHBI TaK, KaK MOKa3aHO Ha puUcyHKe. OmpeaeiauTh TOK B peocTaTe M MCTOYHUKAX
TOKA.
3agaya 4.8

£ A B
Tpu conpotuBienus 1 =5 Om, I =1 Om, I3 = 3 OM, a Takke UCTOYHUK [IIE

, 2]l
Toka €1 = 1.4 B coeauHeHbl, Kak MOKa3aHO Ha pUCYHKEe. OnpenenuTs 37C r
WMCTOYHHKA, HAJO TMOAKIIOYUTH B IEMh MEXAY TOYKaMu A u B, 4TOOBI B

COTPOTUBJICHUU I3 mmen ToKk I3 = 1A B HampaBiICHHHM, YyKa3aHHOM CTpPEIKOH.
ComnpoTHBIICHHEM UCTOYHUKA TOKA IIPEHEOPEUb.
3amaua 4.9

Comnporusnenue I = 4 Om, NOAKIIOYEHO K IBYM NApAJIIEIBHO COEAUHEHHBIM HCTOYHUKAM
ToKa ¢ 3AC €1 = 2.2B u & = 1.4B u BHyTpeHHUMH conpoTuBieHUAMH 1 = 0.6 OM, Ip =
0.4 Om. OnpenenuTs CHIIy TOKa B COITPOTUBJIEHUH I M HAIIPSDKEHHUE HA 3aKMMaX BTOPOTO
MCTOYHHUKA.

3amayva 4.10 . r
OnpenenuTs CUJy TOKAa B CONPOTUBICHUM [3 W HANPSHKCHUM Ha T

KOHIIaX 3TOTO CONPOTUBIEHHUS, eciii 1= 4B, €,= 3B, 1=20wMm, I, [* Yr # =6
OM, r; = 1 OM. BHyTpeHHMMU CONPOTUBIICHUSMHA UCTOYHUKOB TOKA

npeHeopeysb.

3amaya 5.1

Kakass cuna neiictByer Ha mpoBoj iavHOW 10CM B OJHOPOAHOM MAarHUTHOM IIOJIE C
MarHuTHOW uHAyKHuen 2.6 Tn, ecnu Tok B npoBoae 12A, a yron Mexay HamnpaBJICHUEM
TOKA W JTUHUSAMH MarHUTHOW nHIyKimuu 30°?

3agauva 5.2

Ha npoBognuk mmmHOM 5S0cM u  TOKOM 2A B MarHuTHOM Tmoje ¢ uHaykuued 0,1 Tn
nercrteyer cuina 0.05H. Bpravcnuth yron Mexay HamnpaBICHUEM TOKAa W BEKTOPOM
MarHUTHOW UHYKITUH.

3agaua 5.3

KakoBa cuima Toka B MPOBOJHUKE, €CJIM OJHOPOJHOE MArHUTHOE IMOJE€ C MAarHUTHOU
nHayknuen 2Tn neictByer Ha ero ydactok mainHoM 20cMm cumon 0.75H? Yron mexmy
HamnpaBJICHUEM JIMHUI MAarHUTHON MHAYKUWHA W IPOBOJHUKOM C TOKOM 49°.

3amaua 5.4

DJIEKTPOH JBUXKETCSI B BAKyyM€ B OJJHOPOJITHOM MarHUTHOM I0OJI€ C UHAYKIUEH 5-10° T,
€ro CKOpocTh paBHa 10* KM/c M HampaBleHHE NMEPIEHIAMKYIAPHO K JIMHUAM HHIYKLIUH.
Onpenenuts cuily, IEUCTBYIOUIYIO Ha 3JEKTPOH, U PAIMyC OKPY>KHOCTH, IO KOTOPOW OH
JBUKETCSI.



3amaua 5.5

B karymke u3 150 BUTKOB npoBosIOKH TedeT TOK 7.5 A. Ilpu 3ToM co3naercs MarHUTHbBIN
noTok 2MB0. KakoBa HHIYKTUBHOCTH KAaTyIIKU.

3anaua 5.6

[To AByM NJIMHHBIM MPSMBIM MPOBOJAHUKAM, HAXOISIIMMCS Ha PACCTOSSHUM SCM JPYT OT
apyra, nporekaroT Toku 1o 10A B ogHom HanpasieHuH. ONpenenauTs WHIYKIUIO
MarHUTHOTO MOJISl B TOUKE, HAXOASIICHCS Ha pacCTOSTHUU 3CM OT Ka)KJ0ro MPOBOAHUKA.
3agaga 5.7

HaiiT MHIyKIUI0 MarHUTHOTO MOJIS B LIEHTPE KPYrOBOrO MPOBOJIOYHOIO BUTKA PaguyCOM
IcMm, o koTopoMy TeueT Tok 1A.

3agaya 5.8

[To 1ByM NJIMHHBIM MapaJiIEIbHBIM MPOBOAHUKAM, PACCTOSIHUE MEXKIY KOTOpPhIMU 16CM,
TEKYyT TOKH B MPOTUBOIOJIOKHBIX HAaMpaBieHUsAX TOKH 1Mo 30A kaxnaeii. Onpenenutb
MHIYKIUIO MAarHUTHOTO MOJSl B TOYKE, PACCTOSIHUE OT KOTOPOW J0 00OMX IMPOBOJHUKOB
10cm.

3agava 5.9

DJIEKTPOH BJIETAET B OJHOPOJHOE MArHUTHOM IOJ€, MHAYKUusA Kotoporo 20 mTm,
IEPIEHNKYISPHO, JHHUASAM MHIYKIUH co ckopocThio 102 cm/c. Omnpemenuts paguyc
OKPY’KHOCTH, 110 KOTOPOH OyJET ABUTATHCS SJIEKTPOH.

3agauva 5.10

[IpoToH ABUKETCS €O CKOPOCcThio 108 cM/c, mepIEeHaUKYIIAPHO OJHOPOAHOMY MarHUTHOMY
nonto uHAykuuen 1Tn. Hailtu cuimy, A€MCTBYIONIYIO Ha MPOTOH, U PAIUyC OKPYKHOCTH
10 KOTOPOU OH JBUKETCS.

3amauva 5.11

DIEKTPOH OIMCHIBAET B MATHUTHOM IOJIE OKPYX)HOCTh 4MM. CKOpOCTh dnekrpoHa 3.6-10°
M/c. HaiiTu uHIyKIMIO MarHUTHOTO TOJIS.

3agaua 5.12

ITo xarymke gmuHOM 20cm n guamerpoMm 3cm, mmeromend 400 BUTKOB, TeYeT TOK 2A.
Haittn MHIYKTUBHOCTD KaTyILIKM U MAarHUTHBIA MOTOK, ITPOHU3BIBAIOILINN €€ CEUCHHUE.
3anaua 6.1

Karymika ¢ aktuBHbIM conpoTtuBiieHreM 10 Om m uHpyktuBHOCThIO 0.05I'H coennHeHa
IIOCJIEIOBATEIBHO C KOHJIEHCATOPOM eMKOCThIO 2MK®D. K menu moaBeneHo HamnpsKeHHe
100B npu vactrore 500I'n. OnpenenunTs CUily TOKa B LETIH.

3anauda 6.2

[TonHOE COMPOTHUBIEHUE LIETH, COCTOSIIEN U3 MOCIEA0BATENBHO COEAUHEHHOTO PE3NCTOPA
R = 4 Om c unayktuBHOCThIO L, Ha wactore 50l paBHo 5 Om. Uemy OyneTr paBeH
uMrneaadc npu yacrore 150I'n?

3amayga 6.3

IIpn kakoil yacToTe MOJHOE COMPOTHBIICHUE IENU, cocrosmer u3 pesuctopa 100 Ow,
KaTymky nHAYKTUBHOCTH 0.21'H m xoHaeHcaropa 0.45 Mk®, paBHo 10 OM?

3amaya 6.4



Karymka uanyktuBHoctd L = IMI'H M BO3QylIHBIA KOHAEHCATOp, COCTOSIIMHA W3 JIBYX
KPYIJIBIX Tu1acTUH auamerpom D = 20cm kaknasi, coeinHeHbI apasuienbHo. Paccrosaue d
MeXIy MacTuHaMu paBHo 1cM. Onpenenuts T koneOaHU.

3anaga 6.5

NuayktuBHocts L komebGatenbHoro kontypa paBHa 0.5mMI'H. KakoBa nomkHa OBITH
AIEKTPOEMKOCTh KOHTYpPa, YTOOBI OH PE30HUPOBAN HA JUTMHY BOJTHBI A = 300M?

3agaya 6.6

B cerp mnepemMeHHOro TOKa, ¢ JAcUcTByromuM HanpsbkeHneM 110B, BrimrodeHsl
MOCJIEIOBATEIbHO KOHJIEHCATOp eMKOCThI0 SOMK®D, akTuBHOE comnpoTuBieHue 4 OM u
karymwka wuHAyKTHuBHOCTH 200MI'H. OmnpenenuTs aMIUIMTYLy TOKa, €CJIM 4YacToTa
nepemeHHoro Toka 1001'm.

3anmaga 6.7

B cetb nepeMenHoro Toka ¢ HanpsbkenueM 120B nmocnenoBarenbHO BKIFOUEHBI TPOBOJHUK
C akTUBHBIM corpoTuBieHneM 150 OM u katymika nagyktuBHoctd S0MI'H. Halitn wactoty
TOKA, €CJIM AMIUIMTY/1a TOKa B Lenu 7A.
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HpOMG)KYTO‘-IHaH aTTcCTalui

OIIK-1. Cnocoben nmpumeHsATh 0a30Bble 3HAHUS B 00JACTH (DPU3MKO-MATEMATHYECKUX H
(1K) ecTECTBEHHBIX HAayK B cepe cBoel MpoPecCHOHATBHOM eI TEIbHOCTH.

3HaTh: OCHOBHBIE MOJENM 3aJad B paMKax JUCHUIUIMHBL C YYE€TOM UX TpaHUIl
MPUMEHUMOCTH.

YMeTh: TPaMOTHO HCIIOIB30BaTh B MPO(PECCHOHATHLHON AEATEILHOCTH Oa30BbIC 3HAHUS
ANIEKTPUYECTBA U MAarHeTU3Ma, CO3/1aBaThb MOJIENM TUIIOBBIX MPO(eCCUOHANBHBIX 3a/ad U
MHTEPIPETUPOBATH NOJYUEHHBIE PE3YJIBTATHI C YYETOM I'PaHUL IPUMEHUMOCTH MOJEIIEH.
Bnagers: MeronmamMu UCHONB30BaHUS B MNPOPECCHOHATBHOM JAEATEIbHOCTH 0a30BbIX
3HAHUM  3JIEKTpUYecCTBA W Mar"eTusMa Uil CO3JaHUsl  MOJENEH  THIIOBBIX
npo(hecCHOHANBHBIX 3a/1a4 U MHTEPIPETALUH MTOJYYEHHBIX Pe3yIbTaTOB C YUYETOM IPaHMUII
IIPUMEHUMOCTH MOJIEIIEH.

3aganus, HeoOXoAUMbIE JJis olleHuBaHus copmupoBaHHocTu OITK-1
[Tepeuenb BOPOCOB K dK3aMEHY

1. OnekTpudeckoe rmone. HanpsokeHHOCTh  anekTpuueckoro  noss.  [IpuHnun
CYyNEPHO3ULIHH.

2. Pabota snexktpuueckux cwi. [loreHuuman snekTpocrarnyeckoro nojis. IloreHnuman
TOYEUHBIX 3apsII0B U 3aPSKEHHOMN CepBhl.

3. Teopema Octporpaackoro — ['aycca u ee npuMeHEHUE.

4, Dnextpudeckas eMKocTh. Equnuiiel emxocta. EMKOCTh yemHeHHOM cephl.



5. OnekTpuueckoe  moje B auasiekTpukax.  [lomsipusanus — OUBIEKTPUKOB.
[Tonsipu30BaHHOCTh M €€ CBSI3b C MOBEPXHOCTHOM IUIOTHOCTBIO CBS3aHHBIX 3apsi/iOB.
Teopema Octporpanckoro—I"aycca 11t oast B JUAIEKTPHKE.

6. [TocTostHHBIN 3nekTpuueckuil TOK. IlmoTHocTh TOKa. Cuna Toka. EnvHMIA CHIIBI
TOKA.

7. Onextponn3. 3akoHbl Dapajes.

8. DnexkTpudecKuid TOK B  modynpoBomHukax. CoOCTBEHHass ©  MPUMECHas
MIPOBOJIUMOCTH.

9. DnekTpoABXKyIas cwia. 3akoH Oma s ydactka uenu ¢ JC u a1 3aMKHYTOM
IICITH.

10. PabGota u MOUIHOCTH TIOCTOSHHOTO Toka. 3akoH JDxoyms—Jlenma B
muddepeHmanbaon hopme.

11. Huddepenuuansuas popma 3akonoB Oma u JIxoyns—Jlenna.

12. B3saumopeiicTBue TOKOB. MaruuTHoe moje. BekTop MarHuTHON WHIYKIMH. 3aKOHBI
Awmmnepa u buo—Casapa—Jlannaca.

13.  JIBwxkenwue 3apsna B MarHuTHOM mose. Cuna Jlopenna.

14.  ]leiicTBUE SJEKTPUUECKOTO U MAarHUTHOTO TMOJEH Ha JIBIXKYIIUNCS 3apan. Oddekt
XoJna.

15. MarauTHble cBoiicTBa BemlecTBa. HaMarHnueHHOCTh. MarHuTHasi MPOHUIIAEMOCTb.
Hanpsi>keHHOCTh MarHUTHOTO TMOJIS.

16. DnexkrpomarnuTHas HAyKIUs. 3akoH Papanes. [Ipasuso JleHna.

17. BbIHyXIE€HHBIE JIEKTpUUecKe KoyeOanus. [lepeMeHHbIi TOK.

18. PaboTa W MOIIHOCTH MEPEMEHHOTO ToKa. JIeHCTByIOIME 3HAYECHHS] CUJIBI TOKA U
HaIpsHKEHUSL.

19. Dnektpuueckue KoieOaHus B KoyeOaTeIbHOM KOHTYpe. YpaBHEHHS KoJieOaHUM.
®opmyna ToMcoHa.

20. 3aryxaromue koneOaHus B koHType. Koaddumment 3aryxanus, gorapudmMuaeckuii
JIEKPEMEHT U 10OPOTHOCTb.

21. BeHYXAeHHbIE KoJieOaHus B KOHType. Pe3onanc.

4. MeroanuecKkue MaTrepuabl, ONPEENSIIOUIUE MPOLEAYPhl OLICHUBAHUS 3HAHUW, YMEHUH,
HaBBIKOB M (WJIM) OMbITA JEATEIbHOCTH, XapaKTEpHU3YHOUIMX J3Tanbl (HOPMUPOBAHUS
KOMIIETEHLINN
TpeOGoBanus K K3aMeHy

ConocTaBUMOCTh PEMTHHIOBBIX MOKAa3aTeIe CTYIEHTa M0 Pa3HbIM AUCLUIUIMHAM
1 bauIbHO-PEUTHHTOBON CHCTEMBI OIIEHKH YCIIEBAEMOCTHU CTYJIEHTOB OOECIeYMBACTCS
OPUHATHEM €IMHOTO MEXaHHW3Ma OLEHKM 3HAHUN CTYICHTOB, BBIPAXKEHHOIO B Oasuiax,
cormacHo kotopomy 100 ©OamioB — 3TO NOJHOE YCBOEHHE 3HAHUU MO Yy4eOHOM
JOUCLMILTUHE, COOTBETCTBYIOIIEEe TPEOOBAHUSAM YUEOHOH MPO-TPaMMBbI.

MakcumanbHbI pe3yibTaT, KOTOPBI MOKET OBbITh JOCTUTHYT CTYJIEHTOM IO
KaxxomMy U3 bio-koB pelitunroBoii onenku — 100 6amios.



OtBer OOyuarolIerocss Ha 3K3aMeHe OIEHMBaeTcsd B Oajulax C y4yeToM IIKAaJlbl
COOTBETCTBUS PEUTUHTOBBIX OIICHOK MATHOAITLHBIM OIICHKaM.

[Ipy mosyyeHUH CTYJEHTOM Ha HK3aMEHE HEYJOBJIECTBOPUTEIBLHON OIICHKH B
BEJIOMOCTh BBICTABIISICTCS] pEUTUHTOBAs OIleHKa B Oamtax (<40 6amioB), COOTBETCTBYIOMIAS
(haKTUYIEeCKUM 3HAHUSIM (OTBETY) CTYICHTA.

Kputepun onieHKH 3HAHUN CTYJEHTOB B paMKaxX KaKJIOM y4eOHOW AMCHHUILIAHBI
WM TPYII JTACHUTIINH BHIPA0ATHIBAIOTCS MPEIMOAaBaTeIISIMU COTIIACOBAHHO Ha Kadeapax
VYHuBepcuTera ucXo/is U3 TpeboBaHU 00pa30BaTEIbHBIX CTAHAAPTOB.

OtBer oOyuarolierocss Ha JK3aMeHE OIICHUBaeTcsd B Oajulax C ydyeToM IIKaJlbl
COOTBETCTBUS PEUTUHTOBBIX OIICHOK MATHOAIIILHBIM OLIEHKaM.

[IIxana oneHuBaHus YK3aMeHa.

YPpOBHU OLICHUBAHUS Kpurepuu onieHuBaHus baisl

Buvicoxuii (omauuno) [TonHbIe ¥ TOYHBIE OTBETHI HA JiBa BOIPOCA 3K3aMeHaIMoHHoro | 26-30
Oowiera. CBOOOJHOE BIIAJICHUE OCHOBHBIMM TEPMUHAMH U
MOHATUSIMH Kypca; IMOCIIEI0BATEIbHOE U JIOTUYHOE H3JI0KECHUEC
MaTepHuaia Kypca; 3aKOHYCHHBIE BBIBOJIBI M 0000IICHHUS 110 TEME
BOIIPOCOB; MCYEPIBIBAIONIME OTBETHl Ha BOIPOCHI MPH CHaye

DK3aMeHa.
Onmumanvuwiil [TonHbIC ¥ TOYHBIE OTBETHI HAa JiBa BOIpoca 3Kk3aMmeHarmonHoro | 20-25
(xopowio) Owiera. 3HaHME OCHOBHBIX TEPMHUHOB M MOHATHH Kypca;

MOCJICIOBATEIbHOE M3JIOKEHHE Marepuaja Kypca; YMEHHe
(dbopMyIHpOBaTh HEKOTOpPHIE OOOOIICHHS IO TEME BOIPOCOB;
JIOCTaTOYHO IOJIHBIC OTBETHI HA BOMPOCHI IIPH CAaye IK3aMEHa.

Vooenemeopumenvnoui | I1oNMHBIA U TOYHBIA OTBET HA OJMH BOIPOC dK3aMeHAIMoHHoro | 14-19
Ounera. YIOBIETBOPUTEIbHOE 3HAHUE OCHOBHBIX TEPMHUHOB U
MOHATUM Kypca; yJIOBJIETBOPUTEIbHOE 3HAHUE M BIAJIEHUE
METOJaMU M CpEACTBAMH pEIIEHUs 3a7ad; HEIOCTaTOYHO
MOCJIEIOBATEIbHOE M3JIOKEHHE MaTepuajga Kypca; YMEHHe
(GbopMyIHpOBaTh OTAEIbHBIE BBIBOABI U OOOOIIEHHUS MO TeMme
BOIIPOCOB.

Heyoosenemeopumenvn | IlomHbIi 1 TOYHBIN OTBET HAa OJUH BOMpOC 3K3amMeHanuoHHoro | 0-13
blll Ousera u MeHee.

Hrtorosas mkana OLlEHUBAaHUS PE3YJIBTATOB OCBOCHUS TUCUUILINHBI
Hrtorosas oneHka 1o JUCHUILIAHE BBICTABISETCS 10 MPUBEACHHONW HUXKE LIKAJIE.
[Ipu BBICTaBIEGHWM MTOTOBOM  OIIGHKHM TPEMojaBarelieM y4HWTHIBaeTCI padoTa
0o0yyaronierocss B TCUCHHE OCBOCHUS AUCIUILIIMHBI, a TaKXKE OLIEHKA MO MPOMEXYTOUHOM
aTTECTallUH.

KomuectBo 0amioB O1leHKa Mo TPaJUIIMOHHOM IIIKaje
81-100 OTianaHOo
61-80 XopoIo
41-60 Y 10BIIETBOPUTEIIHEHO
0-40 HeyioBneTBOpUTENBHO




