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IIPEXUCJIOBUE

JHpaxTHYeCKHe MaTepHasbl NpejHA3HAYEHE! JUJIA OPTraHMsanuH nuddepeH-
I POBAHHON CAMOCTOATENIEHOM paboTel y4almUxcsa HA YPOKaX (PU3MKH B 11 gnac-
ce. Bpepenre 12-6anpHOi cHCTEMBI M TeMATH4YeCKOTO OICHHBAHUA yuebHBIX YC-
NeXoB yYaIiuXcsd He omMeHsiem TeKyllee ONeHUBAHHE. CaMocTofATENNLHEIE
paboTel paccudTaHbl OOBIYHO HA 10 — 15 MHHYT ypOKa H IIO3BOJAKT yYHUTENIO B
TeyeHHe CeMeCTpa PerylspHO KOHTPOJIHPOBATH CTeNeHb YCBOGHHA YHAIIMMHCH
uayuaemMoro martepuana. B TeueHune yyeGHOTO roja yYeHHK MOJKeT [epexojHuTh
C OJHOI'O YPOBHSA CJIOKHOCTH Ha JPYToH. |

IlanHoe yueGHoe mocofue COCTABJIEHO B MOJHOM COOTBETCTBMM C HBIHE nei-
CcTBYIOIIEH mporpaMMol M yuebuauKaMu. Bee 3ajjaHnsa COOTBETCBYIOT PEKOMEHIO-
pagHOMy Munucrepcrom ofpasoBaHMA ¥ HayKH VEpauHBl paclpejelieHNIo
yuebDHOro MaTepuaa 1o TeMaM.

Bee caMOCTOATEIbHLIE H KOHTPOJBHBIE paGoThl COCTABNIEHR! B IETHIPEX BAPHAH-
Tax, OTAMYAIOIIMXCHA 110 YPOBHIO CJOMKHOCTH agagaauii, cornmacHo 12-6anbHON CHC-
TeMe ONEHWBAHMA Y4eOHBIX MOCTH:KeHHH YUalHXCs (HauanbHLIE YPOBEHE,
cpefEHil YpOBeHE, AOCTATOYHEIH YPOBEHb M BRICOKHH VPOBEHE). |

[Ipy OmeHWBAHUH PEHIeHHA 3aja4 II0 12-6annbHON IKAaJe clAelyeT MoJb30-
BATHCS KPHTEPHAMH M XapaKTePHCTHKAMH ypOBHEH, IpecTaABIeHHBIMH HUKE!

VuenuK yMeeT PeIIaTh 3ajadd U yIpajKHeHHA JIHIIb Ha 1-2 no-
HauanpEbll | rHYecKHUX IIara penpojyKTHBHOTO XapaxkTepa ¢ MOMOIIbIO yHHTEJA,
YpOBeHh |TO ecTh IO NOTOBOH (ropmyJie HAHTH HEM3BECTHYIO BEJIHYHHY. Yue-
(1 — 3 |Huk cmocofen BEIIONHATE HPOCTEHIIMe MATEMATHYECKHE ONepanyi
Banmua) (TosxiecTBeHHBIE ITpeobpasoBanid, BBRIUKCIIEHNMA), BIajeeT yueOHBIM
MaTepHAaIoM Ha YPOBHE paclo3HaBaHNA SABJIEHHN NPUpPOALI, OTBEYa-
eT HA BOIPOCEI, KOTOpEIE TPeDYIOT OTEETA «Aa» HIIH «HET».

VueHHK yMeeT peliaTh MpoCTeilide 3afavuu IO ofpasily He
Cpepruil |MeHbIIE, YeM HAa 9.4 normYecKHx HIAra, NPOABJIAET CHOCOOHOCTE
ypoBeHb |OBOCHOBBIBATE JIOTHYECKHE LIAPH € OMOINBIO YHHTEJI.

(4 —6 VueHHK NPOSABASET 3HAHMA K TMOHHMaHNE OCHOBHEIX NOJIOMKE-
fanmoB) |mui (3aKOHOB, NOHATHH, (POPMYIL, TEOPHH).

VyeHUK peliaeT sajgaud M yOpajKHeHUA He MeHblle 4eM Ha
TocraTou- |4-6 JIOrMYeCKUX LIAIOB ¢ 0DOCHOBAHHEM H fea NOMOIIM yUUTEJIA.
HBIHN VYueHMK OpH pelleHMH 3a/1a4 csoboiHO BJAjeeT HU3Y4YeHHBIM
ypOBeHb |MaTepuanoM, NPUMEHSeT ero Ha NpaKTHKe B CTAHJAPTHBIX CH-
(7T — 9 ryanuax. IlosHoe pellleHMe TAKOrO 3ajlaHHusA OLEHHBACTCH B 9 Bas-
fannos) |JIOB.

Vyenux pelaer KOMOMHHDOBAHEbIE THUIIOBBIE 3ajaHil CTAHAAPT-
Bricokuii | HbIM MJI¥ OPHIHHANLHBIM cHocoBOM, yMeeT perllaTh HEeCTAHAAPTHERIC
VPOBEHD BE;[EI‘-IH, B YACTHOCTH Te, YTO HpE,I[.TIE.I‘ﬂ]ﬂTﬂH Ha OTuMIOuanax.

(10 — 12 VyeHUK NpoABJIAET TBOPYECKHe cI0COGHOCTH, CAMOCTOATE/ILHO
Gajnmoe) |ymeer pemaTth 3ajaud Gonboie ueM Ha 5-6 JoruyecKkMX IIATOBR.
[ [TonHoe pelleHHe TAKOTO 3ajJAHHA OLEHHBACTCA B 12 6annos.

YVuumenwv moxcem npediozamb Yiauiemycs camomy gutbupamb poserb CAONMC-
Hocmu., Dmom evl6op AGAREMEA «OGPAMHOL CEA3LIOY YHUMeLb—/LERUK U
nomoxcem ywumenio Goiee ofwerkmueHO OYeHUMb CINENENHD YCBOCHUR U3Y-
YeHHOZ0 Mamepuand.
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IJIEKTPOMATHHUTHAA HHAYRIIHA

Camocmoamenvruan | 4
paboma

ABJIEHUE DJIEKTPOMATHHTHOM
HHAYKIAHA

Hauanvnoiii ypoeens

Kakoe n3 nmpuBefeHHBIX HHKe BRIDAXKXEHHIl XapaKTepusyer NOHATHE
BJIEKTPOMATHUTHOM HMHAYKNHH? YKaXuUTe BCe NPABUJILHBIE YTBED-
HKICHUA.

A. fIsnenue, xapakrepusyiollee AeHCTBHEe MArHMTHOrO IOJIA Ha

OBHIKYINUICSA 3apAm. ;

b. fIBnenne BO3HHKHOBEHHS B 3aMKHYTOM KOHTYpe 3JIeKTpHYe-

CKOro TOKA& IIPH H3MeHEeHHMH MArHWTHOI'O MOJA.

B. fAsnenue BoauukHOBeHnA JJ/IC B nmMpoBOAHHKE NOA HeHCTBHEM

MATHUTHOI'O II0JIA.
C moMOIBpI0 KAKOr0 NpaBHJia ONpeiessiorT HalpaBJeHHe MHAVKIIH-
OHHOIO TOKA? YKa)XHUTe BCe NPABUJILHEIE VTBEDHICHNUA.

A. IIpaBuno GypaBuunka.

b. IIpaBu0 NpaBoi PyKH.

B. IIpaBuao Jlenia.
Yxayure Bce IPpABHJIBHEIE YVTBEDXKAeHHA, KOTOpPBEIe OTPaMaiT CyIl-
HOCTh ABJIEHHA 3JIEKTPOMArHNTHOM HMHIVKINH: «B 3aMKHYTOM KOH-
Type 2JIEKTPUUYECKHI TOK MOABJIAETCH...»

A. ..ecM MarHuTHBIM IIOTOK He PaBeH HYJIO.

bB. ..mIp¥ yBeJIMYEeHNH MArHUTHOI'O IIOTOKA.

B. ..npyn yMeHBIIEHUN MArHHUTHOIO I1OTOKA.
Kakoe MareMaTH4YeCcKOe BhIDAYKEHUE CIYKHUT AJA ONpedesieHUsA MAar-
HHTHOrO IIOTOK&, NPOHUBLIBAIOIIEro KOHTYp? YKa)KHTe Bce Ipa-
BHJIBHBIE VTBEPXKIEHNA.

A. BSsinca.

B. BScosaoa.

B. B,S.

Kaxoe maremaTH4YeCKOe BEIDAXKEHHE CIYIKHUT JJIA OINpelesleHud 21aC
HHIVKOMH B 3aMKHYTOM KOHType? VYKaKUTe BCe NpaBHUJbHbLIE YT-
BepXKIeHUA.
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6. Uro ompejesifercsa CKOPOCTHI0 M3MEHEHHWA MATHHUTHOIO IMOTOKA Yepes
kouTyp? YKaskure Bce NIpaBUJbHBEIE YTBEPIKIEHHUS.

A. UaayKTHBHOCTE KOHTYDA.
B. MarauTHasg UHIYKIIHA.
B. 3JIC MHEAYKIIMH.

B.

Cpednuil yposenbs

1. CepepHBbIii HOJIIOC MATHHTA yaJdeTcA OT MEeTAJJIMYeCKOro KOJbIa, KaK

NnoxasaHo Ha pucyHKe. OnpejenuTe Hanpap/JleHHe HHAYKIIHOHHOTO TOKA
B KOJIBIE.
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2. Ha pucyHke npuBejieH CIyd4ail ajeKTpoMarHuTHOH MHAyKUHH. Cdop-
MYJHPOBaTh U PEIUTH 3ajauvy.
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3. Kaxoro HanmpasjeHHs TOK Oyier WHAVIMPOBATHECA B Karymke B npu
3aMBIKAHWM M PasMBIKAHHH KJjio4a?
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4. Ha puCyHKe NpHBeJleH Caydail aJIeKTPOMATHHTHOU MHAYVRIHU. Cdop-
MYJHPOBATE M PEIIUTE 3a7a4y.
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» 9. Ha pucynke noxasan OfMH M3 CIy4YaeB 3JeKTPOMATHUTHOMN HHAVK-
nuu. ChopmynuposaTe M penIuTh 3agayqy.
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6. B BeprHKanpHONH IUIOCKOCTM MOJBEIIEHO HA ABYX HUTAX MEIHOe

KOJIBIO. B Hero ofuH pas BABUraioT CTANLHONI CTep’KeHb, a APYroi

pas — MAar"HuT. Bimaer nu ABMIKEeHHEe CTEpPIKHA M MATHHTA HA I10-
JOMKeHue Konnua?

i

Hocmamounwsiii yposenw
L
1. a) CKBO3b rOpU30HTAJNILHOE TIPOBOJAAIIEE KOJBIO NMALAIOT C OJMHAKO-
BOM BBICOTH! ANIOMHUHMEBLI Gpycox M marunur. Kako#t npemmer yma-
neT mnepsbim?

6) C xaxoil CKOpPOCTBIO HaJI0 mnepeMmerarh NPOBOAHUK, IJIMHA AK-

TUBHOY yacTu KOToporo 1 M, mox yriom 60° K BeKTOPY MarduTHOI

HHAYKIMHK, MOAYynb Kotoporo pased 0,2 Ty, urofel B npoBogHHKE
Boa3bynunace I1C urayknuu 1 B?



2.

a) IMouemy pansa obDHaAPYXKEHHA MHAYKIHOHHOTO TOKA BaMKHYTHIH
NPOBOJHUK JIy4lle fpaTe B BHJAE KaATYIIKH, A He B BHAe NpAMOJIH-
HelHOro nmposoja?

6) Kaxyio nauny AKTHURHON HACTH JAOJIKEH HMeTh NPOBOJAHME, HTO-
651 TIPH NepeMeIeHHH ero co CKOpOCTBIO 15 M/c nepneHAUKYIAPHO
BEeKTODPY MATHHUTHOM HUHAYKIHMH, pasuoii 0,4 Ty, B HEM po3byI/IAa-
nack DJIC unayruu 3 B?

a) Ha BepTMKAJIbHOM CepAedHHKE 3JIEKTPOMATHUTA JIEJKUT MOHETa.
Yro mpousoifier, ecay BKIOYUTh TOK B KAaTyIIKe 3JeKTpoMarsura’
6) Kaxosa MHAYKINA MarfHuTHOrO MOJH, ecad B NpOBOAHHKE C AJIH-
poit axTupHOff uwactu 50 cm, mepeMemIaoiEMcda €O CKOPOCTBIO
10 M/c TIepHeHAMKYIAPHO BEKTODY MHAYKIHAK, Bo30y:Kzanach oJ1C
yunykouu 1,5 B?

a) Mexny mo0biMu JBYMS TOUKAMU HEeKOTOPOro KOHTYpa PasHoOCThb
TOTeHIIMAJOB PABHA HYJIO, & TOK B KOHTYpe CYLIECTBYET. Korpa aro
BO3MOXKHO?

6) Haiigure IJIC nHAYKIUHM HA KOHIIAX KpBLIJIEEB caMoJieTa (pasMax
kpplibes 36,5 m), JIeTALIEro rOpU3OHTANBHO €O  CKOPOCTHIO
000 KM/u, eciii BepTHKAJNbHadA COCTABJIAIOINAA BEKTOpa MHAYKIINH
MATHUTHOTO 1IOJIA 3eMJIH 5103 T.

a) TTouemy MHOIJAa HeAATEKO OT MECTa ylapa MOJIHMHA MOTYT pacija-
BUTHCA MpPefOXPaHUTENHN B OCBETHUTEJIbHOM CeTH M IOBPeNUTHCHA YYyB-
CTBATEJNIBHEIE 3JIEKTPON3ZMEpHTEeNIbHbBIE npubopsi?

6) IIpoBOAHHMK C AKTHBHON pnunoit 15 cM JBHIKeTCA CO CKOPOCTBIO
10 M/c nepneHAUKYJIAPHO JUHUAM HHAYKIIHH O/IHOPOJHOI'O MATHMT-
poro mons ¢ maayknueit 2 Tn. Kakaa cuna TOKA BOSHUKAET B Ipo-
BONHHKE, eCJM ero 3aMKHYTh nakoporko? ComnpoTuBieHue IelH
0,6 OmMm.

a) Maraut ¢B0GOIHO MajaeT BHYTPH menHOl TpyOKH BAOJIL €e OCH.

MoxHO M IOJIb30BATHCH dhopmynon v=+2¢gH paa BeIYUCIEHUA

CKOPOCTHU ero majeHus ¢ BbICOThl H?
6) IMpamonuueitHbIM NMPOBOAHUK C axkTuBHol manHoM 0,7 M mepece-

KaeT OJNHOPOJNHOE MATHHTHOE MOJieé IO YyIraoM 30° co CKOPOCTBIO
10 M/c. OmpepenuTh MHAYKIHWIO MArHUTHOrO IOJSH, €C/H 2JC, u=-
nynupyeMas B IIDOBOJHUKE, paBHA 4,9 B.

Buicoxuil ypogsens

a) HaliTi cKOpocTh M3MEHeHH MArHMTHOrO MOTOKA B COJEHOWAS M3
2000 surxop npu BoaGyxxaenun B Hem SIC mHAYKIAM 120 B.

6) Karymxy paguycom 3 ¢cM € 4YMCIOM BHTHOB 1000 nmoMewIa0T B
OJHOPO/HOe MArHMUTHOE Moje (0Ch KaTYyLIKK napassieNbHa JUHUAM I10-
na). Aagykuua nojaa usMeHseTcd ¢ nocrogunoil ckopocthio 10 mTa/c.
Kakoit sapax ¢ Oymer Ha KOH/eHCATOpe, MOAKIIOHMEHHOM K KOHIAM
karymxkn? EMKOCTE KOHJIEHCATOPA 20 mrd.
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a) B rouType npoBogHuKAa 3a 0,3 ¢ MArHHUTHBIH MOTOK U3MEHHJICHA HA
0,06 B6. KakoBa cropocTe maMeHeHusa marguTHoro noroxa? Kakxosa
IJC nuaagykuuu B Kourype? Ilpu xaxkom ycaosuu SIC MHIVKIMH B
DAHHOM KOHTYype OvaeT mocTosHHOI?

6) Opnocrnoiinas KaTymuka IuMaMeTpoM 5 CM MOMEINeHa B OJHOPO-
HOe Mar#fuTHOe I10Jie, mapajjejbHoe ee ocu. MHAYKUMA monsa pas-
HOMEpHO uaMmeHnsaerca co ckopocthio 0,01 Ta/ec. Karymka comepxur
1000 BuTKOB MegHO# NPOBOJIOKH, NJONLIAL IONEPEYHOr0 CeYeHHHd
Koropo#t 0,2 mm?2. KoHIE! KaTyMIKM 3aMKHYTBl HAKOPOTKO. Omnpere-
JIATH TEIMJOBYIO MOIIHOCTE, BBIAENAKIIVIOCA B KATYIIKE.

a) CKONBKO BUTKOB JIOJI?KHA COJEPMATH KATYIIKA € IIJIOMIANLIO IIOTIe-
peunoro ceuenusa 50 cm?, 4ToObl NPH MBMEHEHMM MATHMTHON WHIVK-
pun or 0,2 go 0,3 Tnm B TeueHue 4 Mc B Heil Bo3bGy:xpanace DIC
10 B?

6) OaHOpOAHOE MarHUTHOE IOJIe C MHAYKIHUeH B nepneHANKYJIAPHO
IJIOCKOCTH MEIHOr0 KOJIbIla, HMewomero anamerp 20 ¢M M TOJLIMHY
2 mM. C Kakoif CKOpPOCTBIO NOJJKHA H3MEHATLCA BO BpPEMEHH MAr-
HUTHaA UHAYKOUA B, 4To0Bl CUNIa MHIYKIIMOHHOIO TOKA B KOJBIE
Onina pasua 10 A?

a) MarauTHeI IOTOK, NPOHH3BIBAIOLINHA KOHTYD IPOBOAHMUKA, DaB-
HOMepHO HameHwica Ha 0,6 B6 rak, uro 3]IC muayKIuHA OKAa3aIO0Ch
pasHou 1,2 B. Halizure BpeMsa H3MeHeHHMA MArHMTHOIO MOTOKA H
CHIYy MHAYKIMOHHOIO TOKAa, €CJH CONPOTHBJEHHE IPOBOJAHHKA
0,24 Om.

0) [Ba MeTAJNHMYECKHX CTEPHKHA PpACIOJOKEHbl BEPTHKANBHO U
3aMKHYTbl BBEPXY NpoBogHuUKOM. Ilo atuM crep:xkusm Ge3 Tpenus u
HapylmIeHHA KOHTAKTA CKOJL3UT nepembluxka IauMoit 0,5 cm 1 maccoit
1 r. Bea cucreMa HaXOZUTCA B OJHOPOJHOM MATHHTHOM IIONE C HH-
aykuueid 0,01 Tn, nepneHAMKynApHON NIOCKOCTH PaMKH. YCETAHO-
BHUBIIaACA ckopocTk 1 m/c. Haiitu comporusnenune nepembruku. Co-
IIPOTHUBJIEHHEM CTEDPXKHEel M NMpoBOJA IpeHebpeys.

a) Kakoit sapan npoijer uepes rnomepeyHoe CevdeHHe BHUTKA, CONpo-
THBJeHKe KoToporo 0,03 Om, npy yMeHBIIEHHM MATHHTHOI'O HOTOKA
BHYTpH BUTKA Ha 12 mB6?

6) Ilmockuii BuTOK myomansio 10 cm? momemieH B OJHOPOJHOE MAT-
HHTHOE I10JIé NEePHeHAHKYNAPHO K JuHUAM uHAyKuuu. Conporusie-
Hue BUTKa 1 Om. Kaxoif TOR nporewer mo BHTKY, €ClIM MArHUTHAA
HHAYKIMA oJs Oyner y6eiBare co cxopoernio 0,01 Ta/c?

a) MarauuTHBI I[IOTOK 4Yepes coneHouj, comepxkamuii 500 BUTKOB
npoBoJia, paBHOMepHO yOwiBaer co ckopocThio 60 MB6G/c. Ompemenurs
SC ungykouu B COJIEHOUE.,

6) IlporosouHElil BUTOK paguycoM 1 cm, mMeroLIHii COIIPOTHBJIEHHE
1 MOM, npoHHM3LIBAGTCA OJHODPOJAHEIM MAIHHUTHBIM IIOJIEM, JTHHUU
HHAYKIHU KOTOPOro NEepIeHAMKYISPHBI IJIOCKOCTH BUTKa. MHAVK-
OUA MArHUTHOrO MOJIA IJIABHO M3MeHAeTcA co ckopocTeio 0,01 Ta/c.
Kakxoe xonuuecTBo TennoTsr BBIAENNTCA B BUTKE 3a BpeMs 1 muu?






