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1 OHEHOYHBIE CPEACTBA /JId TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHA
1.1 BOIIPOCHBI JI/IA COBECE/IOBAHUA

Tema Ne 1. Kunemamuxka

1. Cuctembl KOOPAMHAT U UX TPEOOPA3OBAHUS.

2. DIeMEHThl KHHEMATUKU MAaTEPUAIbHON TOUKHU: MEPEMEIICHUE, CKOPOCTh U
YCKOpPEHHUE.

3. OCHOBHbIE KHHEMATHUYECKUE  XAPAKTEPUCTUKU  KPUBOJUHEHHOTO
JIBUKCHHS . CKOPOCTh U YCKOPEHHUE.

4. HopMaJibHOE M TAaHTCHIIMAILHOE YCKOPEHKE.

5 . KuHeMaTuka BpamarebHOTO ABWXKCHHS. YIJIOBAs CKOPOCTh U YIJIOBOE
YCKOpPEHHUE.

6 CBsI3b TMHEHHBIX U YTJIOBBIX BEJIMYMH.

Tema Ne 2 lunamuka

1. MHepimanbHbie CUCTEMBI OTCUETA U MIEPBBIN 3ak0oH HbhroTOHA.

2. Macca, uMnyJibc, cuia.

3. YpaBHeHUe ABUKEHUS MaTEPUATBHON TOUKH (BTOPO# 3akoH HeioTOHA)

4. Tpetnii 3akoH HptoToHa. Cuiibl TpE€HUA. 3aKOH BCEMUPHOTO TATOTEHUS.

5. MOMEHT WMmynbCa MATEPUAIBHOM TOUYKM M MEXAHWYECKOHW CUCTEMBI.
MowmeHT cumbl. YpaBHeHHEe MOMEHTOB MomeHT wHepuuu. Teopema
[Teitnepa

Tema Ne 3. Duepeua. 3akonvl cCOXpaHeHua 6 MexaHuKe

1. Cuna, pabota W mnoTeHIManbHas »HHeprus. KoHcepBaTUBHBIE U
HEKOHCEPBATUBHBIC CUJIBI.

2. PaGora wu kuHeTwueckas SHeprusa. KuHermueckas  sHeprud
BPAIAOIIIETOCA TBEPIOTrO TeNa.

3. 3aKOH COXpAHEHUsS TMOJHOM MEXAHWYECKOW HSHEpPrud B  TOJIE
MOTEHIUAJIbHBIX CHJI. 3aKOH COXPAHEHHS UMITYJIbCA.

4, 3aKOH COXPAHCHUSI MOMEHTA UMMYJIbCAa MEXAHUYECKOW CUCTEMBI.

5. [IpuMeHeHnE 3aKOHOB COXPAHEHUA K YIPYIOMY W HEYNPYyroMy
B3aUMOJIEUCTBUAM.

Tema Ne 4. Mexanuueckue konedanua u 60aHbl.

1. [Mapmonnueckue xonebanusa. Cnoxenue kojebanuit (OueHus, Gurypor
Jluccaxy).

2. AwmruTya, yactota u ¢aza KojaeOaHus.

3. [Tpumepsl  KoneOATENBHBIX  JBWOKCHWH  Pa3IMYHOW  (pU3WUECKOMH
npupoibl. CBOOOHBIE 3aTyXalOIIKUE KOJIEOAHUS OCIMIUISTOPA C MOTEPSIMHU.
4, BrinyxeHHbIE KOJIEOAHUS.

5. [Inockas rapMoHWYecKas BOJHBL. J[JIMHA BOJIHBI, BOJIHOBOE YHCIIO,

(hazoBast CKOpOCTh. YIIPYTHe BOJHBI B ra3ax >KHIKOCTSAX U TBEPABIX TEIaX
Tema Ne 5. Dnemenmut mexanuku CHIOUIHBIX CPeo.
1. OO01ue CBOMCTBA KUJIKOCTEH U ra3os.
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2. CraimoHapHOe€  TE€UYEHWE  UJCATbHONH  KUAKOCTU. Y PAaBHEHHUE
bepnymm.

3. Yupyrue Hanpsokeans u nedopmaruun. 3akon ['yka. Moayns FOnra.
Tema Ne 6. MonekynapHo-KuHemuueckas meopus.

1. YpaBHEHHE COCTOAHUS UICATTLHOTO ra3a.

2. JlaBnenue rasza ¢ Touku 3peHua MKT.

3. TenmoeMKOCTh M YMCIIO CTENEeHeH ¢cBOOOIbI MOJIEKYJI rasa.

Tema Ne 7. dnemenmuvt cmamucmuyeckou (usuku.

1. Pacnpenenenne MakcBemma i1 MOAYyJIE W MPOEKIHAN CKOPOCTH
MOJIEKYJ UACATBHOTO Ta3a.

2. DOkcnepuMeHTaIbHOEe 000CHOBaHKE pacnpeaeiaecHus Makcpena.

3. Pacnpenenenne bonsimana u 6apomerpuueckas popmyna.

Tema Ne 8 Tepmoounamuka.

1. YpaBHEHUE COCTOSIHUA B TEPMOJIMHAMUKE.

2. OOpartumbie HeoOpaTUMble M KPYroBblie mpoliecchl. IlepBoe Hauano
TEPMOJNHAMHUKHU.

3. TemnoemkocTh. YpaBHeHUE Maiiepa.

4. Nzoxopudeckuii, n300apuueCcKuii, N30TEPMUUECKUAM, aIMa0aTHUCCKUH
MPOLIECCHI B UACATbHBIX ra3ax.

5. Iuxn KapHo 1 ero ko3 GHUITHEHT TOJIe3HOT0 ISHCTBHSA. DHTPOITHS.
Tema Ne 9 Inemenmot puzuueckoii KunHemuxi.

1. SBneHns nepeHoca.

2. Jnddysns, TEmIonpoBOHOCT, BHYTPEHHEE TPEHHE.

3. bpoyHOBCKOE ABUKEHUE

Tema Ne 10 dnexkmpocmamiuka.

1. 3akon Kynona. Hanps>keHHOCTh W MOTEHIMAN 3JIEKTPOCTATUYECKOTO
oIS,

2. [TpuHUMI Cynepno3nuLy SIEKTPUIECKUX TTOJICH.

3. Teopema ['aycca B wmHTErpajgpHO# ¢GopMe W €€ MPUMEHEHUE I
pacyera dJICKTPUUECCKUX MOJICH.

4 Pabora »>€KTpUUECKOrO MOJiA MO MNEPEMEIICHUIO 3JIEKTPUUYECKOTO
3apsaa.

Tema Ne 11 Ilpoeoonuku ¢ snekmpuueckom noJe.

1. PaBHOBecHE 3apA/10B B MPOBOTHHUKE.

2. OKBUMNOTCHIUATIbHbIE MOBEPXHOCTH u CUJIOBBIC JIUHUU
AJIEKTPOCTATUYECKOTO MOJIA MEXKAY TPOBOTHUKAMMU.

3. DJIEKTpOCTaTUUECKas 3alUTa.

4 EMKOCTh TMpPOBOJHUKOB M KOHJEHCATOPOB. ODHEPrusi 3apsiKEHHOTO
KOH/JICHCATOpa.

Tema Ne 12 /luanekmpuku 6 31eKkmpuueckom noJe.

1. DJIEKTPUUECKOE MOJie AUNOJis. J[Monb BO BHEIIHEM 3JIEKTPUUECKOM
noJie.

2. [Tonmsipuzarust uanekTpukoB. OpUEHTAITMOHHBIA 1 1e(popMaITmOHHBIHA
MEXaHU3MbI MOJIAPU3ALIUH.

3. BekTop 3neKTpruecKoro CMemeHus (3JIeKTPHUUECKON HHTYKIIUH).
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4 JusniekTprudeckas MPOHUIIAEMOCTh BEIIECTBA. DIEKTPUUECKOE TOJIE B
OJTHOPOJHOM AMSJICKTPUKE

Tema Ne 13 Ilocmoannwliil 31eKmpuieckuii mox.

1 Cuna 1 mI0THOCTh TOKA.

2 3akon Oma B MHTETpaNbHOU 1 quddepeHmansaoi hopmax.

3. 3akoH J[xoynsa-Jlenna.

4 DJIEKTPOJIBUXKYIIAS CHJIa HICTOUHHMKA TOKA.
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[Tpasuna Kupxroda.
Tema Ne 14 Maznumocmamiuka.
1. MarHuTHOE B3aUMOJICHCTBUE ITOCTOSHHBIX TOKOB.
2 BekTop MarHuTHOM MHIYKIHH.
3. 3akon bruo-Casapa-Jlannaca.
4 3akoH Amriepa.

Tema Ne 15 Jleusncenue 3apsa00e 6 31eKkmpuuecKux u MazHUmMHuIX ROJAX
1. Cuna Jlopenna.

2. JIBUKEHUE 3apsA0B B SJEKTPUUECKUX U MATHUTHBIX MOJISAX.

3. Teopema o mupKyIAIIMA (3aKOH MTOJTHOTO TOKA).

Tema Ne 16 Maznummnoe none 6 éeniecmee.

L. MarHuTHOE MOJI€ U MAarHUTHBIN JUMOJIbHBI MOMEHT KPYTOBOTO TOKA.
2. Hamaranuenue maraetukoB. Hanpss>keHHOCTh MAarHUTHOTO TOJIS.

3. MarnuTtHass TpOHUILIAEMOCTb.

4. Knaccudukanus MaraeTHKOB.

Tema Ne 17 InexkmpomazHumuana uHOyKuus

1. SBrnenue snekTpoMarHuTHON MHAYKOWHA. [IpaBuno Jlenna.

2. YpaBHeHUE 3NIEKTPOMArHUTHON MHAYKIMKU. CaMOUHIYKIUA.

3. NHBAyKTHBHOCTH COJICHOUAA.

4. DHeprusa MarHUTHOTO TMOJISl.

Tema Ne 18 Ypaenenua Makceenna.

1. Cucrema YPaBHEHU U Makcserna B AHTETPAITBHO N 51
muddepennmanbHOM Gpopmax.

2. OU3NYECKUN CMBICH 3TUX YPABHCHUIA.

Tema No 19 Humepghepenuua eonn. /lugppaxkuusa eonn. Ilonapuszauus
6oiH. Tloznowenue u oucnepcusa 60JiH.

1. HNuTtepdepeHmonHoe mMojie OT ABYX TOUEYHBIX UCTOUHHUKOB.

2. OmnpiT FOHra.

3. HNuTtepdepenius B TOHKAX TUICHKAX.

4, [Tpunamun [Notirenca-Openens. Jndpaknus Openens Ha mpocTermmx
nperpanax. Judpakmus Opayrrodepa.

5. JlndpakimorHas pemeTka Kak CreKTpaibHbIH Tprdop.

6. ®opma U CTENEHb NOJISIPU3ALUHA MOHOXPOMATUYECKUX BOJIH.

Tema Ne 20 Keanmoegoie ceoiicmea 31eKmpoMAHUIMHOZ0 U31YUYCHUAL.

1. WManyuenne  Harpethix Tei.  CHOeKTpalibHbIE  XapaKTEPUCTUKHU

TCILIOBOI'O U3JIYUCHHA.



2. 3akonnl Kwmpxroda, Credana-bompimana u Buna. AOGCOIIOTHO
YEepHOE TEJNO.

3. ®opmyna Penes-/[xxuHca u «ynpTpaduoneToBas kKatacTpoday.

4. I'mmore3a Ilnanka. KBaHTOBO€ OOBSICHEHHE 3aKOHOB TEIUIOBOTO
U3JTYYEHUS.

5. KopnyckynapHO-BOJIHOBOW qyaiu3M CBETA.

Tema Ne 21

1. I'unmoresa ne bpoitnsa. Onsitel J[3BUccoHa u Jxepmepa.

2. Jindpakims MAKPOIACTHII.

3. [Tpunumn HeonpeaenenHoctu [ elzeHOepra.

Tema Ne 22 Keanmoeso-mexanuueckoe onucanue amomoe.

1. CraumonapHoe ypaBHaenue llIpenunrepa ajis atoMa BOAOPOAA.

2. BomHoBBIC (DYHKITHMH B KBAHTOBBIC YHCIIA.

3. [TpaBusia oTOOpa A4 KBAHTOBBIX NEPEXOIOB.

4. OmneiT HlTepHa u ['epnaxa.

Tema Ne 23 Ilnanemapnaa mooesib amoma.

1. Monenbs atoma TomcoHa.

2. Omnsitel Pesepdopaa mo paccesauto anbha-dacTHil.

3. OMOUPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX crekTpax. {Dopmyna
banemepa.

Tema Ne 24 Ocnoevl huzuku amomno2o a0pa. IjiemMeHmapHosle Yacmuibl.
1. CoctraB aroMHOro sjapa. XapakTepUCTHKH sApa: 3apsll, macca,
SHEPIUsl CBSI3U HYKJIOHOB.

2. PagunoakTuBHOCTH. BUbl 1 3aKOHBI PaIMOAKTHBHOTO U3TyUCHHUS.

3. SAnepnsie peakuuu. [enenue anep. Cunrtes sanep.

IlIkana ouenusanua: 5-6anapHas.

Kpumepuu ouenueanua:

S 6an10B (MM OIEHKA «OTJHYHO») BBICTABIIACTCS OOYJArOMIEMYCs, €CITH
OH TIPUHUMAET aKTHBHOE ydacTHe B Oecene 1o OONIBIMUHCTBY OOCYKIAEMbIX
BONIPOCOB (B TOM YHCJIE€ CaMBIX CJIOKHBIX), JEMOHCTPUPYET CHOPMUPOBAHHYIO
CIOCOOHOCTh K JUAJIOTHYCCKOMY MBITIUICHHIO, TIPOSBIISACT YBAKEHUE W WHTEPEC K
WHBIM MHEHUSM; BJIQJICET TNIyOOKHUMH (B TOM YHCIIC JTOMOJIHATEIHHBIMHA ) 3HAHUSMHA
MO0 CYIIECTBY OOCYKJaeMbIX BOIMPOCOB, OPATOPCKUMH CIOCOOHOCTAMH W
MPaBWJIAMH BEJICHUSI TTOJIEMUKH, CTPOUT JIOTHYHBIC, apTYMEHTHPOBAHHBIC, TOUHBIC
¥ JIAKOHWUYHBIEC BHICKA3BIBAHUS, COMPOBOXKIACMBIC APKAUMH TPUMEPAMU, JIETKO H
3aMHTEPECOBAHHO OTKJIIMKASTCSA HA HEOXKUIAHHBIC PAKyPChl OECEbl;, HE HYKIACTCT
B YTOUHSIOMAX U (MJTH ) AOTIOJTHATEIILHBIX BOMIPOCAX MPETIOIaBaTEIA.

4 6anna (WM OICHKA «XOPOI0») BHICTABISIETCS 00YJarOMIEMYCsl, €CITH OH
MPUHUMAET ydacThe B oOcykaeHun He MeHee 50% AMCKYCCHOHHBIX BOIPOCOB;
MPOSABIIACT YBAXEHUE M MHTEPEC K WHBIM MHCHHSM, JTOKA3aTeIIbHO W KOPPEKTHO
3aIAIIACT CBOE MHECHHE, BIAJACET XOPOITUMHU 3HAHUSAMHU BOIIPOCOB, B 0OCYKACHUH
KOTOPHIX TPHHUMACT ydYacTHE, YMEET HE CTOJIBKO BECTH TIOJEMHKY, CKOJIBKO
y4acTBOBATh B HEW, CTPOWUT JIOTMUHBIE, aPTYMCHTHPOBAHHBIC BHICKA3BIBAHUA,
COTPOBOXKIaCMbIE TOAXOMAINAMA TIPUMEPAMH;, HE BCErJa OTKIMKACTCA Ha
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HEOXKHJIAHHBIE PaKypchl Oeceqpl, HE HYXKIACTCAd B YTOUHSIOMAX W (WJIH)
JIOTIOTHUTEITBHBIX BOTPOCAX MPEMO aBaTENsl.

Joanma (WM OICHKA  «YAOBJIETBOPHUTEJBHO»)  BBICTABIIACTCA
oOyyaromiemMycsa, €clii OH NPUHMMAeT ydyacTue B Oeceqe N0 OJHOMY-IBYM
HanboJiee MPOCTHIM OOCYKIAEMBIM BOTIPOCAM; KOPPEKTHO BBICIYIIMBACT WHBIC
MHEHWS, HCYBEPEHHO OPHUEHTHUPYETCS B COACPKAHWUH OOCYXKTAEMBIX BOTPOCOB,
Mopoit Jomyckas OmMUOKHW, B TOJEMHUKE NPEANOYNTACT 3aHUMATh MO3HIIHIO
3aMHTEPECOBAHHOTO CIIyIIATENA, CTPOWUT KpaTKhe, HO B TIEJIOM JIOTHYHBIE
BBICKa3bIBaHUS, COMPOBOXKAACMbIE HANOOIEe OUCBUAHBIMUA MPUMEPAMHU, TEPACTCA
MIPY BO3HUKHOBEHUH HEOKUIAHHBIX PAKYPCOB OECEBI M B 3TOM CIIydae HYKIACTCH
B YTOUHSIOMAX U (MJTH ) AOTIOJTHATEIILHBIX BOMIPOCAX MPETIOIaBaTEIA.

20amma (WM OIEHKA  «HEYJOBJIETBOPUTEIHHO»)  BBICTABIIACTCA
oOyuJarolemMycs, €CJii OH He BIaJeeT coAepKaHueM 00CYKIAaeMbIX BOIIPOCOB WIIH
JIOMYCKaeT TpyOble OIIMOKU, MAacCCUBEH B OOMEHE MHEHUSMU WM BOOOIIEC HE
y4acTBYeT B JAWCKYCCHM, 3aTPYAHSAETCA B TIOCTPOCHHH MOHOJIOTHYECKOTO
BBICKA3bIBaHUS ¥ (WJIM) JOMYCKAeT OMHWOOYHBIC BHICKA3BIBAHWS, TOCTOSHHO
HY’K/Ta€TCS B YTOUHSIONIMX U (W) JOTIOTHUTEIIBHBIX BOTIPOCAX MPETMO aBaTEIA.

2 OLIEHOYHBIE  CPEJCTBA JUISI  ITPOMEXYTOYHOI
ATTECTALIMM OBYYAIOIIIUXCST
2.1 BAHK BOIIPOCOB H 3A/IAHHH B TECTOBOH ®OPME

1. MarnurocraTtdka — pa3Aaea TEOPUM SJIEKTPOMArHUTHOTO TIOJIS, B
KOTOPOM H3Y4arOTCA CBOMCTBA:

a) CTallMOHAPHBIX TMOJICH MOCTOSHHBIX JJICKTPUUECKUX TOKOB WJIH
MOJI MOCTOSIHHBIX MArHUTOB, & TAKKE JBUKECHHUE 3apSKEHHBIX YACTHIL B
CTAUMOHAPHOM MAarHUTHOM TI0JIE;

0) MarHUTHOTO MOJIsA (IMOJEH MOCTOSHHBIX SJIEKTPUYECKHUX TOKOB
WM TIOJISI TIOCTOSIHHBIX MArHMTOB), a TAKXKE JBHKECHHE 3apSyKEHHBIX
4acCTUll B MArHUTHOM MOJIE;

B) CTAllMOHAPHBIX MArHUTHBIX TMOJICH (MOJIEH MNOCTOSAHHBIX
DNCKTPUYECKUX TOKOB HWJIM TMOJS TMOCTOSSHHBIX MAarHWTOB), a TaK»Ke
JBUKEHUE 3aPSKEHHBIX YACTULL B CTAIMOHAPHOM MArHUTHOM TOJIE.

2. Teopema PKBHUBAJICHTHOCTH MOJISi MAarHUTHBIX 3apsSJ0B M MOJIA
MOCTOSIHHBIX JIEKTPUUECKUX TOKOB (TeopemMa AMIepa) yTBEPKIAAET:

a) MarHUTHOE TMOJIE NPEACTBHO TOHKOrO TIUIOCKOTO MAarHuTa
"MarHuTHOIO aucTKa'"), 00pa30BaHHOTO U3 OJMHAKOBO
OPUEHTUPOBAHHBIX DJIEMEHTAPHBIX MArHUTUKOB, TOXKJCCTBEHHO IOJIIO
3aMKHYTOTO (KpyroBOro) JITHEHHOTO TOKa, TEKYIIEro Mo KOHTYPY TOTO
MarHuTa;



0) MarHWTHOE TI0JIE 3aMKHYTOr0 (KpyroBOro) JMHEHWHOIO TOKa,
TEKYIIEro MO KOHTYPY MPEAEAbHO TOHKOTO TUIOCKOTO MarHuTa
"MarHUTHOTO JucTKa"), 00pazoBaHHOTO u3 OJIMHAKOBO
OPUEHTHUPOBAHHBIX  JJEMEHTAPHbIX  MArHUTHKOB,  TOXKJIECTBEHHO
MarHuTHOMY TIOJIIO TMPEACIBHO IUIOCKOrO0 MarHurta ("MarHUTHOIro
aucTka'");

B) MAarHATHOE TOJIE JIFOOOr0 MIOCKOTO MarHuTa, 00pa3oBaHHOIO U3
OJIMHAKOBO OPUEHTUPOBAHHBIX ANIEMEHTAPHBIX MarHUTHKOB,
TOKJACCTBEHHO TOJIIO 3aMKHYTOrO (KpyroBOro) JMHEHHOIO TOKa,
TEKYIIEro MO KOHTYPY 3TOr0 MarHuTa.

3. MakpoTOKH 3T0:

a) YIOPSIOYEHHOE ABIKEHHE DJICKTPUUCCKUX 3apsI0B;

0) YHOpPSJOYECHHOE JBWKEHUE TOJBKO DJIEKTPOHOB B 00BEME
IPOBOJHUKA,

B) YIOPSAJIOYEHHOE ABIKEHHE DJICKTPHUECKUX 3apsioB B 00LEME
IPOBOJHHUKA.

4. MUKpOTOKH 00YCIIOBJICHBI:

a) HaJIUYMEM B aTOMax BEINSCTBA DJICKTPUYECKUX 3apsijioB,
BpAILAIOMIMXCSA BOKPYr saep ¢ 0oibmioil ckopocteio (~10Y ¢, mpu
5TOM JBIDKEHHE KXKIOrO DIEKTPOHA DKBHBAICHTHO 3aMKHYTOMY
KOHTYPY C TOKOM;

0) HaJIMYMEM B aTOMax BEIIECTBA SJICKTPOHOB, BpAIAFOIIHXCS
BOKPYT sjep ¢ Oonbioii ckopocthio (~10'° ¢l), mpu sToM nBukeHue
Ka)KJI0T0 3JIEKTPOHA DKBUBAJIEHTHO 3aMKHYTOMY KOHTYPY C TOKOM;

B) HAIM4YMEM B arToOMax BEIIECTBA IPOTOHOB, BPALIAIOMINXCS
BOKPYT sjep ¢ Oonbioii ckopocthio (~10'° ¢!), npu sToM nBukenue
Ka)KJI0T0 3JIEKTPOHA DKBUBAJIEHTHO 3aMKHYTOMY KOHTYPY C TOKOM.

5. OpOutanpHblii MarHATHBIA MOMEHT MHMKPOTOKA BEIIECTBA
ONPEIECTACTCA COOTHOIEHUEM:

a) p=1IS;
0) p=1IS;
B) p=1S,

rae 1 — BenMuMHA SKBMBAJCHTHOIO TOKA (MUKPOTOKA); S — IJIOMIAb
OpOMTHI AJIEKTPOHA.

6. [IpoOHBINi TOK (MPOOHBIN KOHTYP) ATO TOK:
a) CYHIECTBYIOIIMK B J10O00M 3aMKHYTOM KOHTYPE MaJbIX



pa3mMepoB (KpyroBoii Tok). ITojokeHHE 3TOr0 KOHTypa B IMPOCTPAHCTBE
ONPENCIACTCA C MNOMOIIBIO TMOJIOKUTEIILHOWU HOPMA/IM, CBSI3AHHOU C
TOKOM B KOHTYPE IMPABUJIOM MPABOTO BUHTA,

0) CYWIECTBYIOMMI B TUIOCKOM 3aMKHYTOM KOHTYpPE MaJbIX
pa3MepoB (KpyroBoii Tok). [ToiokeHHE 3TOro KOHTypa B MPOCTPAHCTBE
ONPENCIACTCA C MNOMOIIBIO TMOJIOKUTEILHOW HOPMAJIM, CBSI3AHHOU C
TOKOM B KOHTYPE IMPABUJIOM MPABOTO BUHTA,

B) CYIIECTBYIOIIMHA B INIOCKOM 3aMKHYTOM KOHTYpE MaJbIX
pa3MepoB (KpyroBoii Tok). [ToiokeHHE 3TOro KOHTypa B MPOCTPAHCTBE
ONPENCIACTCA C MNOMOIIBIO TMOJIOKUTEILHOW HOPMAJIM, CBSI3AHHOU C
TOKOM B KOHTYPE IMPABUJIOM BEKTOPHOIO YMHOKEHUS.

7. MarHuTHbI MOMEHT IMPOOHOT0 TOKA (MPOOHOI0 KOHTYpPA) 3TO:

a) BEKTOpHas (pu3nyecKasi BENMUYMHA, XapaKTEPU3YIOIIasl CBOMCTRA
npOOHOr0 KOHTYpa, YUCJIIEHHO paBHAs MPOM3BEICHUIO BEJIMYMHBI TOKA B
KOHTYpP€ Ha IOk, OXBaThIBAEMasi KOHTYPOM;

0) ¢u3uyecKasl BEJIMYMHA, XapaKTepHU3YIOIasi CBOMCTBA MPOOHOIO
KOHTYpa, YUCJICHHO paBHAasi MPOWU3BEJICHUIO BEJIMYUHBI TOKA B KOHTYpE
Ha IJI0IIA b, OXBAThIBAEMAst KOHTYPOM;

B) BEKTOpHas (u3nyeckass BEIMYMHA, HE XapakTepu3yromas
CBOHCTBA MNPOOHOTO KOHTYpA, YHUCICHHO paBHAsi [MPOU3BEACHUIO
BEJIMYMHBI TOKA B KOHTYPE Ha IJI0IIA b, OXBAThIBAEMAsk KOHTYPOM.

8. Bpamaromiuii MOMEHT, IeMCTBYIOIMMIA Ha MPOOHKIH KOHTYP:

a) CcKamsipHas (uU3MYECKas BEIWYMHA MPOIOPLMOHAIBHAS €ro
MarHuTHOMY MOMEHTY, CHHYCY VyIJla o MEKIY HalpaBJICHUEM
MOJIOKUTENBHON HOpMAJIM U HANTPaBJACHUEM MArHUTHOTO MOJISi B JAHHOM
MECTE MPOCTPAHCTBA;

0) BekTOpHas (uU3MYECKas BEJIUYMHA NPONOPUUOHANBHASA €ro
MarHuTHOMY MOMEHTY, CHHYCY VyIJla o MEKIY HalpaBJICHUEM
MOJIOKUTENBHON HOpMAJIM U HANTPaBJACHUEM MArHUTHOTO MOJISi B JAHHOM
MECTE MPOCTPAHCTBA;

B) BEKTOpHasi (pu3nueckas BEJIMYMHA paBHAs MPOU3BEICHUIO €ro
MarHuTHOIO MOMEHTAa Ha CHHYCY VyIJla O MEXKAY HalpaBJICHUEM
MOJIOKUTENBHON HOpMAJIM M HAMTPaBJEHUEM MArHUTHOTO MOJIE B JAHHOM
MECTE MPOCTPAHCTBA U IIOIIAM, OXBATHIBAEMOM KOHTYPOM.

9. UncneHHOE 3HAUCHHWE BPAIIAIOIICTO MOMEHTA, JCHCTBYIOMIETO
Ha MPOOHBI KOHTYP OMPEACIAETCS COOTHOIECHUEM:



a) My, =1S-sina;

0) M, =p,,B-sina;

B) M, = upoHIS -sina;
r) M, =pulipoH sina.

10. CBsi3p BpalIAlOMIEr0 MOMEHTA, JACUCTBYIOIIETO Ha MPOOHBIMA
KOHTYp B MAarHUTHOM TI0J€ ¢ MHAYKUUMEH W HaNpsSKEHHOCTHIO
MAarHuTHOTO TOJIs1 YCTAHABJIMBACTCS COOTHOLIEHHUEM:

a) MBp :|:f)m XB:|> 6) MBp :|:13m XH:|:

B) MBp = HHg |:I_5m X H:|: F) MBp = HHg |:I_5m X B:| >
LAC Pm — MArHATHBI MOMEHT HpO6HOFO KOHTYpa, B - BCKTOP HHAYKIUH
MArHuTHOI'O ITOJIA, H - BCKTOP HAIIPsZKCHHOCTU MAI'HUTHOI'O IIOJIA, O —

YIOJl MEXKIY BEKTOPAMU Pm-¥ B, L — MarHUTHAss NPOHULIAEMOCTH CPEIbI;
o — MArHUTHAs MMOCTOSHHAS.

11. UnayKumst MarHUTHOTO TIOJISE 3TO:

a) BekTOpHas (U3MYECKAas BEJIMYMHA, YHUCICHHO paBHas
BpalalomEeMy MOMEHTY, JCHCTBYIOIIEMY Ha TPOOHBIM KOHTYD,
MOMEMICHHBIH NEPNEHAUKYISIPHO K HAIPABJICHUIO MArHUTHOIO MOJIS B
JAHHYIO TOYKY, MArHUTHBII MOMEHT KOTOPOTO PABEH €AUHUIIE;

0) ckamsipHas (uU3MYECKash BEIUYMHA, YHCICHHO paBHas
BpalalomeMy MOMEHTY, JCHCTBYIOIIEMY Ha MPOOHBIM KOHTYp,
MOMEMICHHBIH NEPNEHAUKYISAPHO K HAIMPABJIECHUIO MArHUTHOTO TOJIS B
JAHHYIO TOYKY, MAarHUTHBIH MOMEHT KOTOPOTO PABEH €UHULIC;

B) BEKTOpHasd (u3WyecKkas BEIMYMHA, YHUCJIEHHO paBHas
BpalalomeMy MOMEHTY, JCHCTBYIOIIEMY Ha MPOOHBIM KOHTYp,
MOMEMICHHBIH NEPNEHAUKYISIPHO K HAIPABJICHUIO MArHUTHOTO TOJIS B
JAHHYIO TOYKY.

12. MHayKumst MarHiTHOTO TOJISl XapaKTEPU3YET:

a) CUJIOBOE BO3ACUCTBHE MArHUTHOTO MOJII MAKPO — U MUKPOTOKOB
TOJIbKO HA JBUKYIIIUECS DJIEKTPOHBI,

0) CHJIOBOE€ BO3JCHCTBUE MArHUTHOTO TMOJsI Makpo — U
MHUKPOTOKOB Ha JIBU>KYIIHAECS DJIEKTPUUECKHUE 3aPsIJIbI;

B) CUJIOBOE BO3JICHCTBUE MArHUTHOTO TOJISI MAKPO — U MUKPOTOKOB
TOJIbKO HA JBHUKYIIUECS MPOTOHBI;

') CHJIOBOE BO3JCUCTBUE MArHUTHOTO MOJISI MAKPO — U MUKPOTOKOB



Ha TOJIbKO Ha ABKYIIHUCCA HOHLI.

13. IIpu mpouyux paBHBIX YCIOBHUAX MU OJTHOM W TOM KE TOKE B
NPOBOJIHUKE BEIWYMHA MHAYKLIMM MAarHUTHOTO TMOJsl B Pa3/IMUHBIX
cpeaax:

a) OCTAETCsl BEJIMYMHOM IMOCTOSIHHOIA;

0) pa3anyHa;

B) 3aBUCHUT OT CBOWCTB CPE/JIbI.

14. UHaykuys MarHMTHOTO MOJIsl XapaKTEpUCTUKA MAarHUTHBIX
MOJIEW TTOPOKTAEMBIX:

a) TOJbKO MaKpOTOKaMHU;

0) TOJIbKO MUKPOTOKAMH;

B) MAKpOTOKaAMH U MUKPOTOKaMHM.

15. Hanpsk€eHHOCTP ~ MArHUTHOTO  TOJISI  XAPAKTEPUCTUKA
MATrHUTHBIX MOJICH MOPOKIAEMBIX

a) TOJbKO MaKpOTOKaMHU;

0) TOJIbKO MUKPOTOKAMH;

B) MAaKpOTOKaAMH U MUKPOTOKAMM.

16. TIpy nmpoyux paBHBIX YCIOBUSIX W OJHOM U TOM K€ TOKE B
MPOBOJHUKE BEJIMYMHA HAIMPSYKEHHOCTA MArHUTHOTO TOJISl B Pa3JIMYHBIX
cpenax:

a) HE 3aBUCHUT OT CBOMCTB CPEJIbl;

0) pa3anyHa;

B) 3aBUCUT OT CBOHCTB CPEIBI.

17. BekTop HaAaMarHU4EHHOCTH 3TO XAPAKTEPUCTHUKA MArHUTHBIX
MOJIEW TTOPOKTAEMBIX:

a) MaKpOTOKaMHM BEIIECTBA;

0) MHUKPOTOKaMH BEIIECTRA,;

B) MAaKpOTOKaMH U MUKPOTOKAMH BEILECTRA.

18. B Bakyyme BEKTOP HAMAarHU4EHHOCTHU:
a) paBEH HYJIIO;

0) OoJIbIIIEC HYJIS,

B) MEHBIIIC HYJIS.

19. B OTCYTCTBHUC BHCHIHCTO MAIHUTHOT'O IIOJIsI B MArHCTHUKC
BCKTOP HAMATHUYCHHOCTH.
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a) paBEH HYJIIO;
0) OoJIbIIIEC HYJIS,
B) MEHBIIIC HYJIS.

20. B BemecTBax BO BHEIIHEM MAarHUTHOM I10Ji€ (KpOME€ Tak
Ha3bIBaEMbIX (PEPPOMArHETUKOB M HE CJMIIKOM CHJIBHBIX IOJISIX) CBS3b
MEKJY BEKTOPOM HAMNPSLKEHHOCTH MArHWUTHOTO TOJNST M BEKTOPOM
HAMarHM4eHHOCTH MOYKHO 3aMMcarh TakK:

T Am . T (1.
a) J=—"=:0) J =puuox,H;
HpoH

— x — —
B) J=2m:1) J=y H,
) = ) T=yx

IJ1I€ Ym — MarHUTHasg BOCOPHUUMYHBOCThH BEIIECTBA (XapaKTEPU3YET €ro
MarHMTHBIE CBOKMCTBA); L — MarHUTHas MPOHULIAEMOCTh CPEIbI; o —
MAarHUWTHAas MOCTOSTHHAS.

21. Ca3b Mmexay Bektopamu B, H 1 J M0OkHO 3anucars Tak:

F) B = MO(H+XmH)9
rac W — OTHOCHUTCJ/IbHAs MArnduTHasd IIPOHULOACMOCTL CPCAbL, Ym —
MAarduTHasa BOCIIPpUUMYUBOCTL BCHICCTBA, Lo — MArHUTHAsA IOCTOSHHAL.

22. MarnurtHoe oJie CO3J1aHO JIBYMsl
MApAUICIbHBIMUA JJIMHHBIMU NPOBOJHUKAMU ¢ ToKamMu ;1 L A1 b
&—+—®
U D, pacrnonoKEHHbIMU MNEPHNEHAUKYIAPHO I[UIOCKOCTH a  a

yeprexka. Ecom  I1=l, 10 BekTOp B HMHAYKIMU Puc. 59
PE3YJABTUPYIOMIETO MOJISI B TOUKE A paBeH (puc. 59):

2) B=B,+B,:
6) B=B,+B, =0:
B) B= 2]?%1 ;
23. MarauTHoe noJie CO3J1aHO JIBYMSI ,
I Al I,
napajjieibHbIMHU JUIMHHBIMM MPOBOJHUKAMM C TOKaMU 1 G&——+—=

a:a

11 Puc. 60



U I, pacnoNiO)KEHHBIMU TMEPNEHAUKYIISIPHO TIJIOCKOCTU uepTexa. Eciin
[1=I2, T0 BekTOp B MHAYKIIMK PE3YIBTUPYIOWIECTO MOJIA B TOUKE A PaBeH

a) B=B, +B,;
6) B=B,+B, =0;

a ! a
24, MaruautHoe noJie CO3JIaHO ABYMs Puc. 61

napauuieIbHBIMA JIJTMHHBIMUA MPOBOAHUKAMHU (puc. 61) ¢
TokaMu [ u D, pacnojioKEHHBIMU TEPHEHIUKYIAPHO TMIIOCKOCTH
yeprexa. Eciu [1=1, To BekTop B HHAYKUMU PE3YyIBTUPYIOLIETO NOJIS B
TOUYKE A HaIIpaBJIECH:

a) BJICBO;

0) BHU3;

B) BBEPX;

I') BIPaBo;

J1) CpEIH MPUBEACHHBIX OTBETOB MPABUJIBHOTO OTBETA HET.

23. MarnutHoe  1ojie  CO3J4aHO  JIByMs
napauuieIbHBIMUA JUIMHHBIMM MTPOBOJAHUKAMM C TOKaMU [| G——+—=&
1 I, pacnojioKEHHBIMHU TEPIEHIUKYJIIPHO TUIOCKOCTH
yeprexka. Ecim 1=, 10 Bekrop B uUHAYKIMU
PE3YNBTUPYIOLIETO TTOJISI B TOUKE A HampasJieH (puc. 62):

a) BJICBO;

0) BHU3;

B) BBEPX;

I') BIPaBo;

J1) CpEIU MPUBEACHHBIX OTBETOB MPABUJILHOTO OTBETA HET.

Puc. 62

26.  MarautHoe  noJIE  CO3JaHO  JIBYMS
napajjaeJibHbIMU JUIMHHBIMU NPOBOJHUKAMU C TOKaMu [j @Il Al @h
u L, pacnojoKEeHHBIMU MEPNEHUKYIIIPHO TJIOCKOCTH
yepterka. Ecim 1;=2I, To Bektop B wuHaykuum ~— Puc. 63
PE3YJABTUPYIOMIETO MOJISI B TOUKE A paBeH (puc. 63):

2) B=B, +B,:

6) B=B,+B,=0:
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217. MarnutHoe  1oje  CO3JaHO  JAByMS

napauieIbHbIMUA JUIMHHBIMM MMPOBOJHUKAMH C TOKaMM [} G——+—=®
u I, pacnoyioKEHHBIMU TEPIEHAUKYJIIPHO TUIOCKOCTH
yeprexka. Ecomm =21, 10 Bektop B uHaykuuu
PE3YJABTUPYIOMIETO MOJISI B TOUKE A paBeH (puc. 64):

a) B=B,+B,;6) B=B,+B, =0;

Puc. 64

B) E:‘El ;1) ]§=‘]§2‘

28. MaraurtHoe T10JIC CO3/J1aHO ABYMA ¢ o 1
NapajueIbHBIMU JUIMHHBIMU NPOBOJHUKAMM C TOKaMu [} &—+—=®
u [, pacrnonoKeHHBIMM MEPHEHAUKYISIPHO TUIOCKOCTH Pucl. 65

yeprexa. Ecmu =2, 10 Bektop B mHAaykumm
PE3YJABTUPYIOMIETO MOJIsI B TOUKE A HampasJieH (puc. 65):
a) BJICBO;
0) BHU3;
B) BBEPX;
T') BOPABO.

29.  MarnutHoe  mMOJE€  CO3aHO  JIBYMS
napauieAbHbIMUA JUTMHHBIMU TTPOBOJIHUKAMM C TOKaMu [ @Il Al @h
1 I, pacnojioKEHHBIMHU TEPIEHIUKYJIIPHO TUIOCKOCTH
yepreska. Ecnmm [1=21h, 10 BekTOop B MHAYKIMU Puc. 66
PE3YNBTUPYIOIIETO MOJSI B TOYKE A HarpabJieH (pHC.
66):

a) BJICBO;

0) BHU3;

B) BBEPX;

T') BOPABO.

30. Ha pucyHke 67 n300pake€Hbl CEUEHUS JIBYX

. I i I,
HapaﬂﬂeHBHBIX HpHMOHI/IHeI/IHBIX JJIMHHBIX a—@—A+—@—

MPOBOJHUKOB C MPOTHUBOIOJIOKHO HANpPaBJICHHBIMUA b e —d
TOKaMH, [pUYEM Ii=0. NHaykuus B Puc. 67
PE3YIABTUPYIOIIENO MArHUTHOTO MOJISI PaBHA HYJIIO B HEKOTOPOM TOUKE
WHTEpBAaa;

a) a;

13



0) c;
B) b;
r)d;

I[) CpCau NIPUBCACHHLIX OTBCTOB IIPABHUJILHOI'O OTBCTA HCT.

31. Ha pucyHke 68 n300pakeHbI CEHEHUS ABYX

napaieabHbIX MPSMOJIMHEHHBIX JUTUHHBIX él A, g
NPOBOJHUKOB C MPOTHUBOMOJIOMKHO HANpaBJICHHBIMU & bt —d
TOKaMH, pu4YeEM I,=0,. VHayKous B Puc. 68

PE3YNABTUPYIOMIETO MArHUTHOTO MOJISl paBHA HYJIH B HEKOTOPOM TOUKE
UHTEpBaja:

a) a; 0) ¢; B) b; r) d; 1) cpeay NpUBEJACHHBIX OTBETOB IPABUILHOIO
OTBETA HET.

32. Ha pucyHke 69 u300pakeHbI CEHEHUS ABYX oAl 1
1 1 2

napaieabHbIX MPAMOJIUHEUHBIX JUTMHHBIX a_®T+—@_d
1oC
MPOBOJHUKOB C MPOTHUBOIOJIOXKHO HANPaBJICHHBIMUH Puc. 69
HcC.
TOKaMH, [pUYEeM [i=215. WHaykuys B

PE3YJABTUPYIOMIETO MATHUTHOTO MOJISI PABHA HYJIIO B HEKOTOPOM TOYKE
UHTEpBAA:

a) a;

0) c;

B) b;

r) d.

33. Ha pucynke 70 H300paKeHbI CEUCHMS
JIBYX IapauieNbHbIX IPSAMOJIUHEHHBIX JUIMHHBIX él A:# 8
MIPOBOJHUKOB C MPOTHBOIOJIOMXKHO HANPaBACHHBIMH 2 btec —d
TOKaMH, [pUYEeM [iI=21,. NHaykums B Puc. 70

PE3YJIBTUPYIOLIETO MAarHUTHOIO MOJiA paBHA HYJIIO
B HEKOTOPOM TOUYKE UHTEPBAJIA:

a) a;

0) c;

B) b;

r) d.

34. Ha pucyHke 71 w300pakeHBI CEUCHHS JBYX
napajjienbHbIX OPSIMOJIMHEMHBIX JUTMHHBIX r N
MPOBOJHUKOB C MPOTHBOMOJOKHO HAMpPaBJICHHBIMU L~ f
Tokamu, nipuuem [1=lh. Bekrop wuHaykuuu B m/’ 4
pE3YJIBTUPYIOLIEr0 MArHUTHOrO nojislt B Touke A [, T 1

Puc. 71
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HaIIpaBJICH 110 HAIIPABJICHHIO.

a) 1;0) 2;

B) 3. 1) 4.

35. Ha pucyHke 72 w300paKeHbl CEUECHHUS IBYX Ié rg
MapaIEIbHbBIX MPSAMOJIMHEHHBIX JUIMHHBIX L
MPOBOJHUKOB ¢ MPOTHUBOMNOJIOKHO HAMPABJICHHBIMU 3 d‘hz
Tokamu, npuyeM [1=I;. Bektop wuHaykumu B 4
PE3YJIBTUPYIOMIETO MArHUTHOTO TIOJA B TOYKE A Puc. 72
HAMpasJICH M0 HANPABJICHUIO:

a) 1;0) 2;

B) 3;1)4.

36. Ha pucyHke 73 u300pak€Hbl CEUECHUs

JIBYX TAPAJUICJIbHBIX MPAMOJIMHEUHBIX JJIMHHBIX
MPOBOJIHUKOB C [IPOTUBOTIOJIOKHO
HanpasJICHHbIMU TOKaMHu, nipuuem [1=I,. BekTop
UHAYKIMKU B pe3ysibTUPYIOIIEr0 MAarHUTHOIO
MOJIst B TOYKE A HANPAaBJICH IO HAMPABJICHUIO:

a) l;

0) 2;

B) 3;

r)4.

37. Ha pucynke 74 u300pak€Hbl CEUECHUS
JIBYX TMApAJUICbHBIX NPSAMOJUHECHHBIX JIJIMHHBIX
MPOBOJIHUKOB C MPOTUBOIOJIOKHO
HanpasJICHHbIMU TOKamu, npuuem [1=D. Bekrop

UHAYKUMKW B pe3ylbTUPYIONIEr0 MarHUTHOTO
1oJisi B TOUYKE A HanpapJieH M0 HaNpaBJICHUIO:

a) 1;0) 2;

B) 3;1)4.

38. Ha pucyHke 75 u300pak€HbI CEUCHUS
JIBYX TMApAJUICbHBIX NPSAMOJUHECHHBIX JIJIMHHBIX
MPOBOJIHUKOB C [POTHUBOIIOJIOKHO
HanpasJICHHbIMU TOKamu, npuuem [1=D. Bekrop

UHAYKUMKW B pe3ylbTUPYIONIEr0 MarHUTHOTO
1oJisi B TOUYKE A HanpapJieH M0 HaNpaBJICHUIO:

a) 1;0) 2;

B) 3;1)4.
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39. Ha pucyHke 76 wu300pa’k€HbI CEUCHUS
JIBYX TMAapaUICJIbHBIX MPAMOJUHEHHBIX JITTUHHBIX
MPOBOJIHUKOB C MTPOTUBOIOJIOKHO
HanpasJICHHbIMU TOKamu, mipuueMm [1=I,. Bekrtop
UHAYKIMA B pe3ylbTUPYIOIET0 MAarHUTHOTO
MOJISt B TOUKE A HANpAaBJICH IO HAMPABJICHUIO:

a) 1;0) 2;

B) 3;1)4.

40. Ha pucyHke 77 u300pak€HbI CEUCHUS
JIBYX TMApAJUICbHBIX NPSAMOJUHECHHBIX JIJIMHHBIX
MPOBOJIHUKOB C MPOTUBOIOJIOKHO
HAaMpaBJICHHBIMU TOKamu, npudem [1=21,. Bektop
UHAYKIMA B pe3ylbTUPYIOEro MarHUTHOTO
MOJISt B TOUKE A HANpAaBJICH IO HAMPABJICHUIO:

a) l;

0) 2;

B) 3;

r)4.

41. Ha pucyHke 78 H300paKEHBI CCUYCHUS
JIBYX TMAapaUICJIbHBIX MPAMOJUHEHHBIX JITTUHHBIX
MPOBOJIHUKOB C [IPOTUBOIIOJIOKHO
HAMpaBJICHHBIMU TOKamu, npuueM [1=21,. Bektop
UHAYKIMA B pe3ylbTUPYIOIET0 MAarHUTHOTO
MOJISt B TOUKE A HANpAaBJICH IO HAMPABJICHUIO:

a) l;

0) 2;

B) 3;

r)4.

42. Ha pucyHke 79 u300pak€HbI CEUCHUS
JIBYX TMApAJUICbHBIX NPSAMOJUHECHHBIX JIJIMHHBIX
MPOBOJIHUKOB C [POTHUBOIIOJIOKHO
HAaMpaBJICHHBIMU TOKamu, npudem [1=21,. Bektop
UHAYKIMA B pe3ylbTUPYIOEro MarHUTHOTO
MOJISt B TOUKE A HANpAaBJICH IO HAMPABJICHUIO:

a) 1;0) 2;

B) 3;1)4.
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43. Ha pucynke 80 n300paskeHbI CEUEHUS IBYX
napauiCJIbHbIX HpﬂMOJ’IHHGfIHBIX JJIMHHBIX
MMPOBOAHUKOB C IIPOTHBOIIOJJOXXHO HAIIPABJICHHLBIMH
tokamu, npuiyeM [1=2,. Bektop wuHaykumm B
PE3YJBTUPYIOIIET0O MArHUTHOTO TOJS B TOYKE A
HampaBJICH 110 HAIIPABJICHUIO:

a) 1;0) 2;

B) 3;1)4.

44, WHaykumsi MarHdTHOrO 1OJisi, CO3J@HHOTO OOBEMHBIM
3JEMEHTOM ToKa (3akoH buo-CaBapa-Jlamnaca) B Touke, HaXOsAMEHCs
Ha PacCTOSHUU |r|=r ONPEACISAETCS] COOTHOIEHUEM:

REE: 3 d/-¥|

a) de[J ]dV;6) dB:“OI[ -

>
3 4 3

4
Puc. 80

*_Mo[j'ﬂ : D _
B) dB_E 3 dV:;r) dB= >

45. HWHAyKuysi MarHUTHOTO TOJisA, CO3JaHHOrO JIUHEHHBIM
3JEMEHTOM ToKa (3akoH buo-CaBapa-Jlamnaca) B Touke, HaXOsAMEHCs
Ha PacCTOSHUU |r|=r ONPEACISAETCS] COOTHOIEHUEM:

a) dﬁz[jr%;]d\f; 5) dB =t [dfﬂ;

5 _ Ho [J .f] : B _
B) dB—E r3 dV, F) (1]3—1.—3
46. PG3YHBTHpYIOIHaH WHIAYKLIHA MArdHUTHOTI'O noJjist  JJis

3aMKHYTBIX MOCTOSIHHBIX TOKOB B TOYKE, HAXOAAMICHCS HA PacCTOSIHUU
[r|=r onpeaenseTCss COOTHOIIEHUEM

o Bl I[d?.f]ﬁ)ﬁzml[d@f]

47. UHAyKIMsi MarHUTHOTO TOJIE MPSAMOJIMHEHUHOr0 OE€CKOHEYHO
JUIMHHOTO TMPOBOJAHHWKA € TOKOM B TOYKe M, Haxomduieics Ha
PACCTOSIHUM T OT OCH NPOBOJHUKA, ONPENENIeTCs o popmyJie:
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a) B:ﬁ(cosoc1 —cosaL, ); 6) B:%Ol(cosoc1 — oS0, );

Hptol Hpol
B) B= cosal; —COSO, ). T) B=—~
) 4nr ( ! 2)’ ) 4rr
rac I — cuna Toka B NPOBOJHUKE, T — PACCTOAHHUE OT DJIEMEHTA

npoBojaHuka d{ 10 paccMaTpuBaeMOil TOUKHU MOJISL;, OL1, Oz — YIJIbI MEXKITY
HamnpapjJ€HUEM TOKAa B  IMPOBOJHMKE M  HalpaBJICHUEM  Ha
paccMaTpyuBacMyro TOUKY MOJIS.

48. Hanpsok€HHOCTh  MArHUTHOTO  MOJISE  MPAMOJIMHEWHOTO
OECKOHEYHO JJIMHHOTO MPOBOJHMKA C TOKOM B TOYKE M, Haxoasmeics
HA PACCTOSIHUU T OT OCH MPOBOJHUKA, ONPEACIAETCS 10 GOpMyJIe:

Kl .
a) H= 47t0r (cosoy —cosa, );

6) H :%I(cosoc1 —cosa, );

I
B) H:Hcosal;

I
r) H=——(coso, —cosa
) 47'CI'( ! 2)-
rac I — cuna Toka B NPOBOJHUKE, T — PACCTOAHHUE OT DJIEMEHTA

npoBojaHuka d{ 10 paccMaTpuBaeMOil TOUKHU MOJISL;, OL1, Oz — YIJIbI MEXKITY
HamnpapjJ€HUEM TOKA B  IPOBOJHMKE M  HalpaBJICHUEM  Ha
paccMaTpyuBacMyro TOUKY MOJIS.

49. Tlpy CUMMETPUYHOM PACIIOJOKEHMHU TOYKHM M OTHOCHTEIBLHO
KOHILIOB IIPOBOJIHMKA WHAYKUHMS MArHUTHOTO TOJIA IPSAMOJMHEHHOTO
OECKOHEYHO JJIMHHOIO MPOBOJHHUKA C TOKOM B TOYKEe M, Haxosiieics
Ha PacCTOSIHUU T OT OCH MPOBOJAHUKA, ONIPEACIACTCS 10 POopMYyJIE:

i .
a) B= 27t0r cosQl, ;

Lol .
6) B= 27c0r COSOL, ;

I
B) B:Hcosal;

|

r) B= Hio!

47r

rae | — cuna Toka B MNPOBOJHHUKE, I — PACCTOSIHUE OT IMPOBOJHMKA JI0

pPacCMaTpUBACMON TOYKM TIONSI;, O, 02 — YIJIbI MEXKY HampaBJICHUEM

2
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TOKa B IIPOBOJHHUKC WU HAIIPABJICHUCM HA paCCMATPpUBACMYIO TOUKY IIOJIA.

50. IIpy CHMMETPHUYHOM PACHOJIOKEHUH TOUYKH M OTHOCHTEIBHO
KOHILIOB MPOBOJIHUKA HANPS>KEHHOCTh MarHUTHOIO 0JIA
NPSIMOJIMHEHHOIO O€CKOHEUYHO JJIMHHOIO MPOBOJHUKA C TOKOM B TOYKE
M, HaxomAIICHCS HA PACCTOSIHUM T OT OCHU MPOBOJHUKA, ONPEIACIIICTC
o hopmyIie:

I

H=— ;
a) 5 08O

I
0) H==— ,
) 5 COS ALy

HpLol .
B) B:ﬁcosocl,

en
B=
r) 4nr °

rae I — cuima Toka B MMPOBOAHUKE, T — PACCTOAHHUC OT IPOBOJHHKA OO0

pPacCMaTpUBACMON TOYKM TIONSI;, O, 02 — YIJIbI MEXKY HampaBJICHUEM
TOKa B MPOBOJIHUKE W HATPABJICHUEM HA PACCMATPUBAEMYIO TOUKY MOJIA.

51. MHayKuyss MarHUTHOrO MOJIsI MPSIMOJMHEHHOro OECKOHEYHO
JUIAHHOTO TPOBOJHMKA C TOKOM B TOYKE M, HaxoIsmencs Ha
PacCTOSIHUU T OT OCH MPOBOJIHUKA, ONIpEEsieTcs 1Mo (GpopMyie:
sl

B=
a) 4rr,,

(cosa, —cosa, );

I
6) B= “?0 (cosa, —cosa,);
0

Kol .

B) B= 47t0r (cosoy —cosa, );
I
2,

rae | — cuna Toka B NPOBOJHUKE, Io — PACCTOSIHUE OT MPOBOJHHUKA JI0
pPacCMaTpUBACMON TOYKH TIOJISI;, O, 02 — YIJIbI MEXKY HampaBJICHUEM
TOKA B MPOBOJIHUKE U HATIPABJICHUEM HA PACCMATPUBACMYIO TOUKY ITOJIA.

52.  HampsskeHHOCTh  MArHATHOTO  MOJSA  MPSAMOJIMHEHHOTO
OECKOHEYHO JJIMHHOTO MPOBOJHMKA C TOKOM B TOYKE M, Haxoasmeics
Ha PACCTOSIHUU Ty OT OCH IMPOBOJHUKA, ONPEAEsieTcs 1o GopMyie:
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I I
a H="MC gy p=-—.
27, 27,

I |
B) H= itltor (coso, —cosa, ); T) H:m(cosoc1 —cosa, ),

rae | — cuna Toka B NPOBOJHUKE, Io — PACCTOSIHUE OT MPOBOJHHUKA JI0
paccMaTpUBACMOI TOUYKM TIONS; O, 02 — YIJIbI MEXY HANpaBJICHUEM
TOKa B MPOBOJIHUKE W HATPABJICHUEM HA PACCMATPUBAEMYIO TOUKY MOJIA.

. B
53 Ha Ha Ha
o0IIIeM clTydae
Hol___ I H, Hol—__

rpaguyecKu | i
HaMpsHKEHHOC | |

| |
T > > r >
MArHUTHOTO ¢ R 0 0 Ro

Puc. 81

noJist
MPOBOJHHUKA OT PACCTOSIHUS JO €r0 OCHM MOYKHO MPEJICTABUTH TaK, KaKk
MOKa3aHoO Ha pUCYHKE 81:

a) l;

0) 2;

B) 3.

54. Ha ocu kpyroBoro mnpoBOJHHUKA paauycom R, B KOTOpOM
CYIIECTBYET TOK [, HMHAYKUMS MArHATHOTO TMOJs B TOYKE M,
HAXOAIECHCS HA PACCTOSHUM Ty OT LEHTPA MPOBOJHUKA, OMPEACIACTCS
o hopmyIie:

IR?
a) B= HEo
2(R2 +1g )
IR* _
3/2°
2(R2 +1g )
2
HpolR
B) B= —7
2(R2 + roz)
HpoIR
r)B= —7
2(R2 + rO2 )
rae R — paamyc KpyroBoro mpoBOJHHKA, o — PAcCTOSIHUE OT LIEHTpa
20

3/2°

6) B=




MPOBOJIHAKA J0 PACCMATPUBACMON TOYKM MOJII HA OCH KPYTrOBOTO
MPOBO/IHUKA.

55. Ha ocu kpyroBoro npoBOoJHHKaA paauycoM R, B KOTOpOM
CYIIECTBYET TOK [, HMHAYKUMS MArHATHOTO TMOJs B TOYKE M,
HAXOAIECHCS HA PACCTOSHUM Ty OT LEHTPA MPOBOJHUKA, OMPEACIACTCS
o hopmyIie:

2
HEoIR
a) H= —
2<R2 +r02)
IR2
0) H= 372 °
2<R2 +r02)
2
HpoIR
B) H= : 172
2<R2 +r02)
IR
) H= HEyo

3/2°
2(R2 + r02)
rae R — pamuyc Kpyrooro nmpoBOJHHKA; Iy — PACCTOSHUE OT LIEHTpa
NPOBOJHMKA [0 paccCMaTpUBAEMON TOYKH IOl Ha OCH KPYroBOro
MPOBOIHUKA.

56. B neHTpe KpyroBoro MnpoBOAHMKA paadycoM R, B KOTOpoMm
CYIIECTBYET TOK I, MHAYKUMS MArHATHOTO TOJS, OMNPEACISAETCS MO

dhopmyie:

a) B= ! '6)B—£'
2R’ 2R’
I IR
B)Bzﬁ;r)B:MLO ,
2R IR?

rae R — paauyc kpyroBoro npoBOJIHUKA.

57. B ueHTpe Kpyrooro MnpoBOJHHKA paauycoM R, B KOTOpoOM
CYIIECTBYET TOK |, HANMPSIKEHHOCTH MArHUTHOTO TIOJISL, ONPEAECAETCS 110

dhopmyie:
12

I
a) H_ﬁ’6) H—ﬁ,
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_ Blol _
B) H= R ,r)H——2R2,

rae R — paauyc kpyroBoro npoBOIHUKA.

58. BHytpu coneHouaa (puc. 82) B MNPOU3BOJBHOM TOYKE A
(coneHoua — KaTyllKa LIMJIMHAPUYECKONM (POPMBI U3 MPOBOJIOKH, BUTKH

KOTOpOM  HAaMOTaHbl B OJHOM
HAMpaBJICHUHA U TPUJIETAIOT IUIOTHO

JApYr K JOpYry)  HHAYKUMs
MArHuTHOIO I10JIA OHPCACIIACTCA I10

dhopmyie:

HIN
B=
) B="r
IN
0) Bzz—é(cosoc2 —cos 0y );
IN
B=m
IN
r) B= 1o (cosa, —cosqy, ),

rac ¢ — aayMHa coyieHouaa, N — 4rcClio BUTKOB, R — paauyc coneHouaa;
O], O2 — VYINBL, MNOA KOTOPBIMH BMJHBI KOHLBI COJEHOMAA W3
paccMaTpuBacMoOil TOUKH A BHYTPH €rO.

59. Bayrpm coneHouma B
MPOU3BOJILHOMN TOUYKE A (COJICHOM —
KaTyllKa UWJIAHIPUYECKONH (hOpMBI
U3 TIPOBOJIOKH, BHUTKH KOTOPOM
HaMOTaHbI B OJHOM HaIpaBJICHUH U
OPUJICTraloT IJIOTHO APYr K APYIY)
HaIpsHKEHHOCTh MArHUTHOTO  MOJIs
onpenaensierca 1o (Gopmyne (puc.
83):

_ BN
a) H= TR
6) H:2—Hj(cosoc2 —cosQ );
IN
B) H—2—€,
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F) H= HHOIN

(cosa, —cosay ),

4/
rac ¢ — aayMHa coyieHouaa, N — 4rcClio BUTKOB, R — paauyc coneHouaa;
O], O2 — VYINBL, MNOA KOTOPBIMH BMJHBI KOHLBI COJEHOMAA W3

paccMaTpuBacMoOil TOUKH A BHYTPH €rO.

60. BHyTpu OECKOHEYHO JIMHHOTO COJICHOMJAA HWHIAYKUUS H
HaNpsLKEHHOCTh MArHUTHOTO MOJISL ONPEACIISIIOTCS 110 (hopMyiaMm:

a) B=ppynl, H=nl;

0) B=nl, H=pp,nl;

B) B=ppu NI, H=NI;

r) B=NI, H=pp,NI,
rae N — 9uCclIO BUTKOB cojieHOUAa, Nn=N/{ — 4iCJI0 BUTKOB Ha €IUHUIIC
JUIMHBI COJICHOUA; | — BenurHa TOKa B COJCHOME.

61. BHyTpu COJIGHOMJA KOHECYHOM JUIMHBI MHAYKIUA M
HaMpsKEHHOCTh MArHUTHOIO MOJIS ONpeaesercs 1mo popMynam:

a) B=pp,nl/2, H=nl/2;

0) B=nl/2, H=ppnl/2;

B) B=pp NI/2, H=NI/2;

r) B=NI/2, H=pp,NI/2,

rae N — 9uCclIO BUTKOB cojieHOUAa, Nn=N/{ — 4iCJI0 BUTKOB Ha €IUHUIIC
JUTMHBI COJICHOWAA; | — BeJIMuMHa TOKa B COJICHOMJIEC.

62. BHyTpu TOopou1a Ha €ro OCH (TOPOHUJ — COJIEHOMWJ, CBUTHIA B
KOJIBLIO) MHAYKLMS W HAMPSHKEHHOCTh MArHUTHOIO TOJISI OMPEACIACTCS
o opMyam:

a) B=ppnl, H=nl; 6) B=pp,NI/(2nr), H=NI/(27r);

B) B=pp NI//, H=NI//;r) B=NI/2, H=pp,NI/2,
rae N — 4uCJiO BUTKOB.

63. Buyrpu Topouaa (puc. 84) Ha
MPOM3BOJILHOM PACCTOSIHUM T OT €ro LeHTpa
UHAYKUMS W HAOPsHKEHHOCTh MArHMTHOTO TTOJIS
onpeaensieTcs no GopmyJiam:

a) B=pp,nl, H=nl;

0) B=pup NI/(2nr), H=NI/2nr);
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B) B=up NI//, H=NI//;

r) B=ppnlR/r, H=nlIR/r,
rae N — 4uclo BHTKOB TOpouza, R — pamuyc topowpa no cpeaHeit
JIMHUM; T — PaJuyC TOPOMAAIBHOIO KojbLa; | — cuiaa Toka, n — 4ucio
BUTKOB Ha €JIMHULYY JUIMHBI TOPOUJA.

64. 3akOH MOJHOrO TOKa (TEopeMa O UUPKYJISLUUA HHAYKIUH
MarHuTHOTO T0JIs1) B MHTErpaJibHOU (POpME YTBEPIKIACT:

a) LUPKYJSALUS BEKTOpAa WHAYKUMHA MArHATHOTO TOJS  TI0
3aMKHYTOMY KOHTYpY L paBHa MPOU3BEACHUIO |LLly HA AITEOPANYECKYIO
CYMMY TOKOB, OXBAaTbIBAEMbIX KOHTYPOM (HampaBjaeHrue 00XoJaa KOHTypa
W HamnpaBJICHUE TOKA JIOJLKHBI OBITH CBSI3aHBI MEXKAY COOOH MpaBUIOM
JICBOTO BUHTA);

0) UMPKYJISLMS BEKTOpAa WHIYKUMM MArHMTHOTO TMOJS  T10
3aMKHYTOMY KOHTYpY L paBHa NMPOM3BEACHUIO Ly HA AITEOpANYECKYIO
CYMMY TOKOB, OXBAaTbIBAEMbIX KOHTYPOM (HampaBjaeHrue 00XoJaa KOHTypa
W HaIpaBJICHUE TOKA HE UTPAIOT HU KAKOU pOJM);

B) ULMPKYJISLUMS BEKTOPA HWHAYKUMM MAarHUTHONO TOJIA MO
3aMKHYTOMY KOHTYpY L paBHa NMPOU3BEACHUIO |LLly HA AITEOpandecKyrO
CYMMY TOKOB, OXBAaTbIBAEMbIX KOHTYPOM (HampaBjaeHrue 00XoJaa KOHTypa
W HamnpaBJICHUE TOKA JIOJLKHBI OBITH CBSI3aHBI MEXKAY COOOH MpaBUIOM
PaBOro BUHTA).

65. B wuHTerpaipHoii (PopMe 3aKOH IMOJHOIO TOKA MOYKHO
3aIicarh.

a) [LﬁB-dﬁ-cosoc :uuoéli ; 0) [Pﬁ-dz =MHoZIi X

i=1
B) [ﬁBz -dl = HHOZIi >
L 1=1

rJI€ N — YMCJIO MPOBOJHUKOB C TOKAMH, OXBAThIBAEMbIX KOHTYpOM L
MPOMU3BOJILHOMN (DOPMBL.

66. VYcloBUME BHUXPEBOro Xxapakrtepa (HE MNOTCHUUMATLHOCTH)
MAarHuTHOTO TOJISl OMPEACSAETCS COOTHOIICHUEM:
a) UjB-dK-cosBiO;
L
6) [[|B-d7 = 0:
L
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B) B,-d/#0.

67. IloTOK MarHUTHOW WHAYKUMW (MarHWUTHBIA TOTOK) 4epes
miomanaxky dS 3ro:

a) (uznueckas BeEJIMYMHA, YMCICHHO paBHAs MPOU3BEIACHUIO
npoekimy B Ha HanpaBiIeHUE MOJOKUTEIBHON HOPMAIM N K TUIOMIAIKE
dS u BeMYMHBI 3TOM IMJIOMIAIKH;

0) (¢u3nyeckas BEIMYMHA, YHUCICHHO paBHas1 MPOU3BEIACHUIO
BeKkTOpa B Ha Hanpas/ieHHE NOJOKUTEIBHON HOpMATH N K IUTomaake dS
1 BEJIMYMHBI 3TOM TUIOMIAAKY;

B) (u3MUECKas BEIMYMHA, YHUCJCHHO paBHAs IPOMU3BEIACHUIO
BekTOpa B Ha BennuuHy momaaku ds.

68. DJeMEHTapHbIi MarHWUTHBI TMOTOK (MOTOK MAarHUTHOM
WHIYKLHK) YEPE3 MIOMAAKY dS OnpeaensaeTcs COOTHOIMECHUEM

a) dd_, =B, -dS;
0) d®_, =B-dS-cosa;
B) dO_=B-dS,

rae o — yroj Mmexay Bekropamu B u n; B,=B-cosa — npoekumst BEeKropa
B Ha HarnpaBJeHUE MOJOKUTENBHON HOPMAIH K uiomaake ds.

69. TlonHbpIi MOTOK MArHUTHOM WHAYKLIMU YEPE3 HEKOTOPYIO
MOBEPXHOCTH S onpeaesieTcs no Gopmyne:

a) O, = IBndS;
S

0) @, :IB-dS-cosa;
S

B) @ =I]§-d§.
S

70. Maremarnuecku TeopemMa Octporpaackoro-lI'aycca s
MarHMTHBIX MOJICH MOKHO 3alMucaTh Tak:
2) [JjB .dS=0;
S
6) [[|B, -dS=0:
S

B) mB-dS-cosoc:O.
S
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71. Ha pucynke 85 mpeacraBieHa MarHWTHas
LEMb, COCTOAIIAS W3 CTAJbHOIO CEpPJICUHUKA C
BO3JYIIHBIM (BaKyyMHbIM) 3a30poM. HMHaykuus
MarHuTHOro mnoasd B B Takoli MarHUTHONH LICIIM,
ONPEACISIETCA COOTHOICHUEM:

a) B=—, S T

c + B
Ho-He Mo Hp

IN

MBK o T Mcg B
HollcHp
B) B HoHHgl- N ,
el MLy

rae (¢, (g — COOTBETCTBEHHO JUIMHA CTAJIBHOTO U BO3IYIIHOTO Y4aCTKOB
UENH; e, UB — UX OTHOCUTEIBbHBIC MATHUTHBIE MPOHULAEMOCTHL) —
MarHuTHas MOCTOsSIHHAsA, | — TOK B 0OMOTKE uenu; N — 4KMCJIO BUTKOB
OOMOTKH.

6) B=

>

72. Marematnuecku 3akoH OMa Uit MarHUTHBIX IIereil MOYKHO
3arucarh TakK.

I-N
@, = -
A Y A B
7__'_7_
MoHe S Ho-Hp S
INS
0) ©_ = ;
) " EC EB ’
+
Ho Me Mo Hg
INS
B) (Dm — HoHcHy ,
S
| RS
rane IN — MarHuToABIKYIIAs CHIA, : — MArHHUTHOE
Ho-Hc S
1/
COMPOTHUBJICHUE ILIEMU  CEPACUHHKA, -8B _ maruuTHOE
Ho Mg S

COIIPOTHUBJICHHUC LCIIXU BO3AYIIHOI'O 3a30pa.

73. Tlepsslii 3ak0oH (nepBoe npasuiio) Kupxroda aisi MarHuTHBIX
LENEd yTBEPKAACT. «AJreOpanveckass CyMMa MarHUTHBIX TMOTOKOB B
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yuaCTKax O CXOAAIMMNXCA B Y3JICH .

a) > ®,; >0;

74. Ha pucynke 86 mnpeacraBjicHa CXeMa MArHWTHOM 1ICIH,
coCTOALIas u3 TpEX
HE3aBUCHUMBIX 3aMKHYTBIX /a f\
~

B

\
MArHUTHBIX ~ KOHTypoB. [Jlna & [ D;
e

2/

i <

TAKOW 3aMKHYTOW LIENMU B TOYKE N

A cnpaBelJIMBO COOTHOIIICHUE: H
a) O, +D,-®;=0; t
0) ®,+D,+D,=0; S ey

I \ & r

Puc. 86

——

(¢]

B) , — D, —D, =0;
r) @ -0, +®,=0;
m) @, -0, -, =0.

75. Ha pwucynke 87
MpEACTaBIEHA cxema P

o @D, \) D3
MAarHuTHOM UOCIIHU, COCTOALIAaA —

N /—

u3 Tpex HE3aBUCHMBIX
3aMKHYTBIX MarHUTHBIX ﬂ E
KOHTYPOB. s TaKkou
3aMKHYTOM LM B TOuke B \> 2 2/
CMpaBEAJIUBO COOTHOIICHHUE! © AN

a) D, +D, -D;=0; Puc. 87

6) &, — D, + P, =0:

B) O; —D, -, =0;

r) ¢, -0, +P;=0;

1) @, -, — Dy =0.

76. Ha pucynke 88 mpeacrapiieHa cxeMa MArHMTHOM uenu. J[is
TAKOW 3aMKHYTOM LIEMH B TOUKE A CIIPABEIJIUBO COOTHOIIICHUE:
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a) ®, +®, - D, =0; E—
6) D, - D, +D;=0; e \M—2%=
B) &, —®, - D, =0;
r) @, —®,+®, =0;

>

0 O, -0, -, =0.

77. Bropoil 3akoH (BTOpOE MPAaBMIIO) Puc. 88
Kupxropa i1 MarHMUTHBIX  Lienei
yTBEpKIAeT: «B 1000M 3aMKHYTOM MArHMTHOM KOHTYDE, IPOM3BOJIBEHO
BHIOPAHHOM B PA3BETBIEHHOI MAarHUTHOM LNy, anredpandyeckas cyMmMa
NPOU3BENEHNIT MArHUTHBIX IOTOKOB HA MArHUTHOE COINPOTUBIICHHE
COOTBETCTBYIOIIMX YUACTKOB LIETIN:

a) Z(DMiRMi > ZEMI >
6) i(DMiRMi - 1ZEMl >
B) i(DMiRMi < iEMl :

78. Ha PUCYHKE 89
MPEJICTABJIEHA CXEMa MAarHUTHOM

a

[ @
LCTIN, cocTosas u3 TpEX — /_3
HE3ABUCUMBIX 3aMKHYTBIX H i
MarHuTHBIX KOHTYpOB — (aboea,

o

&

06200, aecea). g4 3aMKHYTOIrO
KOHTYypa aboea CITPABEJIUBO
COOTHOUICHHE: Puc. 89
a) ®R, +®,R, =B, +E_ :

6) R, ~-®,R_=E_+E_ :
1 2 1 2
1 2 1 2 /—
r) -®OR,, ~®R, =E, ~E, : E
I[) _(Dlle — (DszZ = El’l’ll + Em2 .

NE

)

X ’/
79. Ha PUCYHKE 90 © T \D T
NpeJICTaBJICHAa  CXeMa  MAarHWTHOM Puc. 90

LEMU, COCTOAIas M3 TPEeX HE3aBUCUMBIX 3aMKHYTBIX MAarHUTHBIX
KOHTYpPOB — (aboea; 682006, aszea). [N 3aMKHYTOrO KOHTypa asceda
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clpascaJIMBO COOTHOICHUC!
a) O R, +®R, =E, -E,_ :

0) ~®R,, +®R, =E, +E, :
B) -DR,, +®R, =E, -E, :
r)-®R, -®;R, =B, -E,_ :
1) -®R, -®;R, =B, +E

80. Ha pucynke 91 npencrapieHa
CXE€Ma MarHUTHOM LEMH, COCTOsIIAs U3
TpeEX HE3aBUCUMBIX 3aMKHYTBIX
MarHuTHBIX KOHTYPOB — (aboea; 66200,
aszea). Jns 3aMKHYTOrO KOHTypa 668200 =
CIPABEAJIMBO COOTHOILICHHUE:
a) ;R +D,R,, =+E, -E, ; Puc. 91
0) ®;R,, +D,R, =-E, +E, ;
B) -O;R, +®,R, =-E, -E ;

r) @R, +®,R, =-E, -E, ;
I[) c1)31{m3 - CI)21{m2 - _Em3 - Em2

81. Ha kaxaplii s5meMeHT npoBoaHuka d{ ¢ TOKOM B MarHUTHOM
noJie ACUCTBYET cuia (cuia AMnepa):

a) dF =1/ d¢xB|; 6) dF =1/ d/xB |:
B) dF =1| Bxd?|;
r) dF =1 Bxd? |.

82. Ha npoBOAHMK KOHEYHOM MIMHEI { C TOKOM B MArHUTHOM T10JIE
JNEHCTBYET cuia (cujla AMnepa):

a) F=[1/dixB];0) F=1f|dixB];
l l

B) F:J‘I[Exdz];r) F:IJ‘[Exdﬂ.
¢ l

83. BenuuuHa cuiibl, JECUCTBYIOMICH CO CTOPOHBI OJHOPOIHOTO
MAarHuTHOTO TOJIsl HA TIPAMOJIUHERHBIN TPOBOJHUK C TOKOM:
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a) F=pp,IBl-sina;
0) F=1IB/-sina.;
B) F=pp,JH/ -sino.

84. BenmuurHa Cuiibl, ACHCTBYIOIIEH CO CTOPOHBI HEOJHOPOIHOTO
MArHUTHOTO TOJIS1 HA MPOU3BOJILHBINA MPOBOJIHUK C TOKOM:

a) dF=1IB-sina;

0) dF = ppyIH-sina;

B) dF = ppIB-sina.

85. PaboTa no nepemMemeHrio NpoBOIHUKA C TOKOM B MarHUTHOM
noyic (pabora, copepuiacMasi cujgamMud Awmrepa), TOK B KOTOPOM
MOCTOSIHEH:

a) paBHa MPOM3BEJCHUIO CHUJIbI TOKA HA BEJIMYHMHY MAarHUTHOTIO
MOTOKA Y€pe3 MOBEPXHOCTh MPOBOHUKA;

0) paBHa MNPOU3BEJCHUIO CHUJIbI TOKAa HAa BEIMYMHY MArHUTHOTO
MOTOKA Y€pe3 MOBEPXHOCTh, 3aMKHYTOI'0 NPOBOIHUKA,

B) paBHA NPOU3BEACHUIO CUJIbl TOKAa Ha BEJWYMHY MarHUTHOTIO
NOTOKAa 4Yepe3 MOBEPXHOCTh, KOTOPYIO HE OMMCHIBACT MPOBOAHMUK IPH
CBOEM JIBUOKCHUH,

I) paBHAa MPOMU3BEJICHUIO CWJIbI TOKA HA BEJIMYMHY MAarHUTHOTIO
NOTOKA Yepe3 IMOBEPXHOCTh, KOTOPYIO OINMCHIBAECT IPOBOJHUK MpHU
CBOEM JIBUYKCHUM.

86. PaboTa no nepeMemeHrio NpoOBOIHUKA ¢ TOKOM B MarHUTHOM
noyic (pabora, copepuiacmasi cuinamMu Amrepa), TOK B KOTOPOM
MOCTOSIHEH W ITPOBOAHUK MPSAMOJUHEHHBIN onpeaesieTcs no GopMyiie:

a) A=1-AD;

6) A=1(®) - D,):

B) A =IBS(cosa, —cosa,),

rae I — BeqnuuHa TOKa B KOHTYpE, AD — H3MEHECHUE MArHUTHOIO
MOTOKA.

87. Paborta, coBepmiacmas cunaMu AmIiepa npu MEPEMEIICHUN B
MAarHUTHOM I10J1€ KOHTYpa, TOK B KOTOPOM MOCTOSIHEH, paBHA

a) MPOU3BEACHUIO CUJIbI TOKa HAa W3MEHEHWE MArHUTHOIO MOTOKA
4yepes3 MO0y MOBEPXHOCTD;

0) MPOU3BEJACHHUIO CUJIbI TOKA Ha U3MEHEHHWE MAarHMTHOIO MOTOKa
4yepe3 NOBEPXHOCTh, OFPAHUUYEHHYIO KOHTYPOM;
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B) TMPOMU3BEACHUIO CHJIBI TOKA HA MAarHWUTHBIA TOTOK 4YeEpe3
MOBEPXHOCTh, OTPAHUYCHHYIO KOHTYPOM.

88. PaboTa no nepeMemeHI0 KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€
(pabota, coBepmaeMas cwiamMu AMnepa), TOK B KOTOPOM MOCTOSIHEH
onpeaessieTcs no GopmyiJie:

a) dA=1-dd;
0) A=1I(D, - D,);
B) A=1B-dS),

rae [ — BenmnunmHa TOKa B KOHTYype, d® — W3MEHEHME MAarHUTHOIO
MOTOKA.

89. Ha pucynke 92 wuzo0paxeHO 1 g
HEKOTOPOE  BEMIECTBO,  MOMEIICHHOE  BO 1/\" ~ ry H,
BHEIIHEE MArHUTHOC TOJIE HAMPSKEHHOCTHIO P 7
H. B 3TOM Cciydyae BEKTOp HAMarHWYMBAHUS J ) S
OyJIeT HaIpaBJICH MO HAIPaBJICHUIO: Puc. 92

a) l;

0) 2;

B) 3;

r)4.

90. Ha pucyHke 93  u300pakeHO .
HEKOTOPOE BEIIECTBO, MOMEIIEHHOE BO BHEIIHEE ™ H,
MArHUTHOE TOJIE HarpsskeHHOCThIO H. Tlocne e
HaMarHU4MBaHUs  OKa3aJloCh, YTO  BEKTOP T —
HaMarHU4MuBaHUs J HarnpapJjcH o Puc. 93

HAIIpaBJICHUIO  IIPOTHUBOIIOJIOKHOMY  BCKTOPY

HAMNPSDKEHHOCTH BHEIIHEr0 MarHUTHOro mons H. J[aHHOE BEIIECTBO
SIBJISIETCSL:

a) napaMarHeTUKOM;

0) IMaMarHeTHKOM;

B) (heppOMArHETUKOM;

r) peppUMarHeTUKOM.

91. Ha pucynke 94 wu300paKe€HO HEKOTOPOE BEIIECTBO,
MOMEIICHHOE BO BHEIMTHEE MArHUTHOE MOJIe HanpsikeHHOCThIO H . TTocne

HaMaroHMmiuBaHuA  OKa3aJIoOChb, 4YTO  BCKTOpPp HaMarHHM4WBaHU J
HaIIpaBJICH 110 HAIIPABJICHUIO BCKTOpaA HAIPIKCHHOCTH BHCHIHCTO
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AP g HO
mMarautHoro monsg H. JlanHoe BemECTBO — J
AN L
SABJISIETCS
a) IapaMarHeTUKOM; Puic. 94

0) IMaMarHeTHKOM;
B) (heppOMArHETUKOM;
r) peppUMarHeTUKOM.

92. JlmamarHeTusM 5TO CBOHCTBO BEIIECTB, OOYCJIOBJICHHOE
JICUCTBHEM BHEIIHETO MarHUTHOIO MOJIsl Ha:

a) SJIEKTPOHHBIE OPOUTHI AaTOMOB U MOJIEKYT;

0) JacTuipl (aTOMBI, MOJIEKYJIbI, HOHBI, aTOMHBIE SJpa), KOTOPHIE
00J1a1at0T COOCTBEHHBIM MAarHUTHBIM MOMEHTOM;

B) HA BEKTOPbl HAMAarHUYEHHOCTU JJOMEHOB.

93. IlapamarHeTh3M »HTO CBOHCTBO BEIIECTB, OOYCIIOBJIEHHOE
JICUCTBHEM BHEIIHETO MarHUTHOIO MOJIsl Ha:

a) SJIEKTPOHHBIE OPOUTHI AaTOMOB U MOJIEKYT;

0) JyacTuLpl (aTOMBI, MOJIEKYJIbI, HOHBI, aTOMHBIE SiJ[pa), KOTOPHIE
00J1a1at0T COOCTBEHHBIM MAarHUTHBIM MOMEHTOM;

B) HA BEKTOPbl HAMAarHUYEHHOCTU JJOMEHOB.

94. MdeppomarHeTuaM HTO CBOKCTBO BEIIECTB, OOYCJIOBJCHHOE
JICUCTBHEM BHEIIHETO MarHUTHOIO MOJIsl Ha:

a) SJIEKTPOHHBIE OPOUTHI AaTOMOB U MOJIEKYT;

0) JacTuLpl (aTOMBI, MOJIEKYJIbI, HOHBI, ATOMHBIE SJpa), KOTOPHIE
00J1a1at0T COOCTBEHHBIM MAarHUTHBIM MOMEHTOM;

B) HA BEKTOPbl HAMAarHUYEHHOCTU JJOMEHOB.

95. B 1mamMarHeTkax HaMarHM4MBaHUE COCTOMT B!

a) BO3HMKHOBEHHM MMKPOCKOMHWYECKUX MHIAYKLUHOHHBIX TOKOB,
CO3JIAIOMIMX HAMarHU4€HHOCTh, HAMNPAaBJIICHHYK) IIPOTHB BHEMIHETO
MAarHUTHOTO T10JIS,

0) M3 OpPUEHTALMH XaOTUYECKH KOJICOIIOMIMXCS MAarHUTHBIX
MOMEHTOB aTOMOB WJId MOHOB B HANPAaBJICHWHW BHEIIHETO MArHUTHOTO
TOJIs,

B) MEPEOPUECHTAUMM BEKTOPOB HAMArHMYEHHOCTH JIOMEHOB B
HANpPaBJICHUHA BHEITHETO MArHUTHOIO MOJIS.

96. B napaMarneTiKkax HaMarHUYMBaHWUE COCTOMT B:

a) BO3HMKHOBEHHM MMKPOCKOMHWYECKUX MHIAYKLUHOHHBIX TOKOB,
CO3JIAIOMIMX HAMarHU4€HHOCTh, HAMNPAaBJIICHHYK) IIPOTHB BHEMIHETO
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MAarHuTHOTIO OIS,
0) M3 OpPUEHTALMH XaOTUYECKH KOJICOIIOMIMXCS MAarHUTHBIX
MOMEHTOB aTOMOB WJIM MOHOB B HAIMPABJICHUW BHEIIHETO MArHUTHOTO
noJis;
B) TMEPCOPHEHTALMH BEKTOPOB HAMAarHWYEHHOCTH JOMEHOB B
HarpaBJCHUM BHEITHETO MArHUTHOTO MOJIS.

97. B (peppoMarHeTukax HaMarHi4MBaHUE COCTOMT B:

a) BO3HUKHOBEHHUHU MHUKPOCKOMUYECKUX HMHIAYKLUHUOHHBIX TOKOB,
CO3JA0IMX HAMArHUYEHHOCTh, HAMPAaBJICHHYIO IPOTHB BHEIIHErO
MAarHuTHOTIO OIS,

0) M3 OpPUEHTALMH XaOTUYECKH KOJICOIIOMIMXCS MAarHUTHBIX
MOMEHTOB aTOMOB WJIM MOHOB B HAIMPABJICHUW BHEIIHETO MArHUTHOTO
noJis;

B) TMEPCOPHEHTALMH BEKTOPOB HAMAarHWYEHHOCTH JOMEHOB B
HarpaBJCHUM BHEITHETO MArHUTHOTO MOJIS.

98. Ha pucynke 95 npeacraBieHo
BO3MOKHOE JIBUKEHHE DJICKTPOHA BOKPYT
aapa. YKa3zaHbl HanpasJICHUs
DKBUBAJICHTHOTO  TOKA,  DJIEKTPUYECKOTO
MOMEHTAa M  €ro  CKopoctd.  Bekrop
MEXAHUYECKOTO MOMEHTA UMITYJIbCa
(KOJIMYECTBA JIBMKCHMSI)) B DTOM  CIIydae Puc. 95
OyJIET HaAIPaBJICH 10 HAIPABJICHUIO. . ..

a) 1;0)2;B) 3; 1) 4.

99. Ha pucynke 96 npencrapicHa

KpPHMBas HAMArHUYHUBAHUS, KOTOPYIO MOKHO fm B
pa3OUTh HA MATh YH4ACTKOB. Y4acToK I: P
a) HAMarHMYMBAHUE HA STOM YYACTKE T Il
JIOCTUTACTCS 3a CUET OOPATUMOrO YIPYroro I o
CMCIICHHS JOMEHHBIX TPAHMII; £ 11 vV \
0) Mar"HMTHas MPOHUILIACMOCTh Ha Y. N
STOM YYaCTKE M3MEHSCTCS [0 JUHEHHOMY Puc. 96 H
3aKOHY; B, |
B) XapakTepU3yeTCs MOCTOSAHHON  Jnm ' B |
MarHUTHOM MPOHHULIACMOCTHIO L. : -
100. Ha pucynke 97 npeactaBieHa Ik o
A/ m bIviv
I A
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Puc. 97



KpUBasi HAMarHWYMBAHUS, KOTOPYIO MOKHO pa3OWTh Ha MATh YY4ACTKOB.
Yuyacrok II:

a) HAMarHWYMBaHWE HA HSTOM YYaCTKE JOCTUTAeTCs 3a CYET
00paTUMOro YIPyroro CMEIICHUs! TOMEHHBIX TPAHHULL;

0) HamMarHM4MBAHME HA HSTOM  YYAaCTKE MPOUCXOJUT C
HEOOPATUMOCTBIO CMEIICHUSI JOMEHHBIX IpaHuIl (3aKOH Panes);

B) Ha OSTOM YYaCTKe NpU HAMarHUYMBAHUM TPOUCXOIAT
HEOOpaTUMBbIE MPOLIECCHI.

Illkana oumeHWBAHHUS Pe3YJHTATOB TECTHPOBAHHUS: B COOTBETCTBHUU C
JEUCTBYIOIIEH B YHHBEPCUTETE Oa/UIbHO-PEUTHUHTOBONW CHCTEMOM OILICHWBAHWE
PE3YNIFTATOB TPOMEKYTOUHOW aTTeCTalWu OOYyJArONIUXCS OCYIIECTBIISETCS B
pamkax 100-OaiyibHOM  [IKadbl, TMPA 3TOM MaKCHUMajlbHbIA  Oamn Mo
MPOMEKYTOUHOW arTecTaliud  OOydYaromuxcslt 1o O4YHOH ¢opMe oO0ydeHUs
coctapiger 36 OamioB, MO OYHO-3a09HOM W 3a04HOM (popmam oOyuenms — 60
OamioB (yctanosneHo nonoxenuem I102.016).

MakcumanbHbIi 02T 32 TECTUPOBAHHUE TIPEACTABIISIET COO0H Pa3HOCTh ABYX
YUCEe: MAaKCUMAJIbHOTO Oajijla Mo MPOMEKYTOUHOW arTecTaiuu AJjis JaHHOM
dbopmbr  oOyuenus (36 wimm 60) w MakcumaibHOro Oajyia 3a perieHHe
KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOM 3a1auu (6).

banmn, momydeHHBI O0OydJarommuMcs 3a TECTHPOBAHUE, CYMMHPYETCS C
OaJi;IoM, BBICTABJICHHBIM €My 3a PEIICHHUE KOMIETEHTHOCTHO-OPUEHTHPOBAHHOM
3a/1auu.

OO0 6am1 Mo NMPOMEXYTOUHOM arTrecTaliu CyMMHUpPYETCs ¢ Oajuiamu,
MOJTYYCHHBIMH 00YUaIOIUAMCS 110 PE3yJIbTaTaM TEKYIETO KOHTPOJISA yCTIEBAEMOCTH
B TEUCHUE CEMECTPA;, CyMMa OajuIOB MEPEBOAMTCS B OICHKY MO AUXOTOMHYECKON
mkajge (g 3auera) WM B ONEHKY MO S-OayutbHOW ImKajie (id 5K3aMeHa)
CIEAYIOIIAM 00pa3oM:

CooteerctBue 100-0a/u1bHOI M IUXOTOMHUYECKON KA

Cymma 6annoe no 100-6annsnoii wikaie

Oyenka no OUXOMoMUYECKOU ULKaje

100-50

3aUTCHO

49 u meHee

HC 3a4TCHO

Cootsercrue 100-0ayu1pHOM 1 5-0aJUTHHOM TITKAT

Cymma 6annoe no 100-6annsnoii wikaie

Oyenka no 3-o6annvHol wikane

100-85 OTJIMYHO

84-70 XOPOIIO

69-50 YJOBJICTBOPUTEIBHO
49 u meHee HEYJIOBJICTBOPUTEIIBHO

Kpumepuu OUEHUBAHUA pe3ylibmamos mecmuposanun.
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Kaxnpiii  Bompoc (3amaHue) B TeCcTOBOM (opMme OlLIGHWMBAaeTCA MO
JUXOTOMHYECKOH IIKaJIe: BRITIOJIHEHO — 2 6aJu1a, He BeinoaHeHo — () 0aJL1oB.

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 3A/JAYH

Komnemenmuocmuo-opuenmupoesannas zaoada Ne 1

[lepByt0 MONOBUHY BPEMEHH CBOETO IBVIKECHHUS aBTOMOOWIIb JBUTAJICA CO
ckopocThio vi=80 KM/4, a BTOPYIO TOJIOBUHY BPEMEHH — CO CKOPOCTBHIO V2=40
kM/d. KakoBa cpemHsisi CKOPOCTh ABMXKCHUS <V> JIBUKCHHS aBTOMOOMIIS?

Komnemenmuocmuo-opuenmupoesannas 3aoasa Ne 2
JIBe MaTepUaNbHEIE TOUKH JBHKYTCSA COTJIACHO ypaBHEHUAM X =10+t+2t* u
X,=3+2t+0,2t>. B Kakoli MOMEHT BPEMEHH CKOPOCTH STUX TOUEK OJUHAKOBEI?

Komnemenmuocmuo-opuenmupogannas 3aoava Ne 3

Ha Ban HamoTaHa HUTbH, K KOHIly KOTOpOW mpuBs3aHa rupsa. Omnyckasch
PaBHOYCKOpPEeHHO, rHps mponuia paccrosaue 200 cm 3a 10 c¢. Haiitu
TAHTCHIIMAJIbHOE YCKOPEHHUE TOUKH, JISKAICH HAa MOBEPXHOCTH BaJia.

Komnemenmuocmuo-opuenmuposannas zaoada No 4

Jluck pagmycom 0,1 M BpaimaeTcs cormacHo ypasHeHHuo ¢=10+20t-2t2.
OnpeaenuTs N0 BEIUYMHE MOJTHOE YCKOPEHHUE TOUEK HA OKPYKHOCTH TUCKA IS
MOMEHTA BpeMeHU t=4¢

Komnemenmuocmuo-opuenmuposannas zaoada Ne 5

Asromobunpb Becut 9,8-10° H. Bo Bpems ABHMyKeHMsl aBTOMOOWJIA MO IOPU3OHTAJILHOI
Jopore, Ha Hero JeicTByeT cuia Tpenus, pasHas 0,1 ero Beca. Uemy nokHa ObITh paBHA CHIIA
TATU, PA3BUBAEMOI ABUraTeNIeM aBTOMOOUIIS, YTOOBI OH ABUTAJICS C YyCKOPEeHHeM 2 M/c?

Komnemenmuocmuo-opuenmuposannas 3aoava Ne 6

. MaxoBuk, Macca KOTOPOro m=>5 KI' paBHOMEPHO pacIpesneieHa 1no o0ony pagunycoM
=20 cM, cBOOOJHO BpaIaeTcs BOKPYT FOPH3OHTAIBHON OCH, MPOXOAIIEil depe3 ero LEeHTp, C
gactoroli n=720 o0/muH. HaiiTh mpoekuuio TOpMO3SIIEero MOMEHTa Ha OChb, €CIIH MaxOBHK
OCTaHABJIMBAETCS 32 IPOMEKYTOK BpeMeHU At=5 cek.

Illkana oueHUBAHHUSI PElIEHUS] KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM
3aJa4uM: B COOTBETCTBUU C JACHCTBYIOIICH B YHUBEPCUTETE OANTIbHO-PEUTUHIOBOM
CUCTEMOM OILICHUBAHUE PE3YJbTATOB MPOMEKYTOUHONW aTTECTALMKU O0YUYArOIIUXCS
ocymiecTBigeTca B pamkax 100-6amibHOM IKabI, TIPH 3TOM MaKCHMAaJIbHBIN Oasi
MO0 TMPOMEKYTOUHOHN arTecTanuy OoO0ydJalommxcs Mo O4HOH ¢opMe oOydeHHS
coctaBiger 36 OamioB, IO OYHO-3a09YHOM W 3a04HOM (popmam oOyuenms — 60
(ycranoneHo nonoxennem [102.016).

MakcuMalibHOE  KOJMYECTBO OaJJIOB 3a PEUIEHUE KOMIETCHTHOCTHO-
OPUCHTUPOBAHHOM 3a/1aun — 6 OALIOB.

bann, mnonydeHHbI OOydYaromUMCs 3a PEIICHUE KOMIETEHTHOCTHO-
OPUCHTUPOBAHHOM 3aJauu, CyMMHpYyeTcs ¢ OajuyioM, BBICTABJICHHBIM €MY TIO
pe3yabTaTaM TECTUPOBAHUA.

OO0 6am1 Mo NMPOMEXYTOUHOM arTecTalMd CyYMMHUpPYETCA ¢ Oajuiamu,
MOJIYYEHHBIMH O00yYarOIIUMCS TI0 pe3yJibTaTaM TEKYIIEr0 KOHTPOJISA YCIIEBAEMOCTH
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B TEYEHUE CEMECTPA, CyMMa OaIOB MEPEBOAMUTCS B OLIEHKY MO JUXOTOMHYECKOU

mkajge (g 3auera) WM B ONEHKY MO S-OayutbHOW ImKajie (id 5K3aMeHa)

CIEAYIOIIAM 00pa3oM:

CooteerctBue 100-0a/u1bHOI M IUXOTOMHUYECKON KA

Cymma 6annoe no 100-6annenoii wikaine

Oyenka no OUXOMoMUYECKOU ulkajie

100-50

3aUTCHO

49 u meHee

HC 3a4TCHO

Cootsercrue 100-0ayu1pHOM 1 5-0aJUTHHOM TITKAT

Cymma 6annoe no 100-6annenoii wikaine Oyenxa no S-oanivnoil uikane
100-85 OTJINYHO
84-70 XOPOIIO
69-50 YJOBJICTBOPUTEIBLHO
49 u meHee HEYI0BJIETBOPUTEIIBHO
Kpumepuu OUCHUBAHUA peuienusn KOMNemeHmHoCmHo-

OPUCHMUPOBAHHOIL 3A0aYU:

6-5 0anuioB BBHICTABJISACTCSA OOyUarOIIEMyCs, €CIIM peIIeHHue 3ajauu
JEMOHCTPUPYET TTyO0KOe MOHUMAaHUE O0YyUarOmUMCs TIPEIOKEHHON MPOOIEMBbI
U PaA3HOCTOPOHHEE €€ PacCMOTPEHHE, CBOOOJHO KOHCTpyupyemas pabora
MPEACTABIIACT COOOM JIOTHYHOE, SICHOC W TPH 3TOM KPaTKOE, TOYHOE OTHMCAHHE
X0Jla permeHus 3amaaun (MOCIeIOBATEIPHOCTH (MM BBITIOJTHEHUS) HEOOXOMMBIX
TPYIOBBIX JEHCTBHN) W (OPMYJIHPOBKY JOKA3aHHOTO, TPABHJIBHOTO BBIBOJA
(oTBeTa); MPU STOM OOYUAFOIITUMCS TPEUTOKEHO HECKOIBKO BAPUAHTOB PEIICHUS
WM OPUTHHAIBHOE, HECTaHIAPTHOE pereHue (wm Hanbosee dhdexTuBHOE, WIH
HanOoJiee pPaNMOHAIBHOE, WM ONTHMAJIbHOE, WM E€AWHCTBEHHO TMPABHIBHOC
pelieHre), 3a7ada pPEIICHa B YCTAHOBJICHHOE TMPEMOAaBATEIEM BpPEMsl WM C
OTICPEKECHUEM BPEMEHH.

4-3 Oanana BbICTABISAETCS OOyUarOIIEMyCs, €CJIHW peIlICHHEe 3aJauu
JEMOHCTPUPYET TMOHWMAaHHWE OOYYaIOMMMCS TPEITIOKECHHOW MPOoOaeMbl; 3amada
perieHa TUMOBBIM CHOCOOOM B YCTAaHOBJICHHOE TPEMOIABATEIIEM BPEMS, UMEIOT
MecTo obmme ¢pas3bl W (W) HECYIMICCTBEHHBIC HEAOUYETHI B ONMHMCAHWHM XOJa
perieHus U (MTu) BBIBOIA (OTBETA).

2-1 o©Oannma BbICTABISACTCS OOydYalOIMIEMYyCs, €CIIM peIIeHHE 3ajauu
JEMOHCTPUPYET TIOBEPXHOCTHOC TIOHMMAaHWE OOYYArONIUMCS TPEIOKEHHOMN
POOJIEMBI;, OCYIIECTBJICHA TOMBITKA MAOJOHHOTO PEMICHHS 3a/Jadd, HO TIPU €€

pEeIICHUW  JOMYMICHBI OmuOKkMn W (WiHM) TPEBHINICHO  YCTAaHOBJICHHOE
MPETIOIaBaTEIEM BPEMSI.
0 ©OansoB BhICTaBIIIETCS OOydaloOMIEMyCs, €CIH pEIICHHWE 3aJauH

JEMOHCTPUPYET HEMOHUMAHHUE 00YJAIONIMMCSI TIPEAIOKEHHOM TPOOIeMbI, W (FJTH )
3HAUMTEIBHOE MECTO 3aHMUMAIOT OOmmme (passl M TOMOCIOBHBIE PACCYXKICHHUA, H
(unm) 3a/1aua He pelieHa.
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