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KourtpoJabHas padora
1o teme: «MardHutTHoe moJie. JJIeKTPOMATrHUTHAA HHAYKIHMA. CaMOMHIYKIIUS»
Cneuupukanusi KOHTPOJIbHON padoThI

1. Ha3nayeHue KOHTPOJILHON PadOTHI — OLEHUTH COOTBETCTBHE 3HAHWM, YMEHUU U
OCHOBHBIX BHJIOB YYEOHOH JESATENbHOCTH OOydYaIOUIMXCsl TpeOOBaHUSIM K IUIAHUPYEMBIM
pedynpraTaMm oOydeHuss 1o Teme «MarHutHoe ToJje. JNEeKTpOMAarHuTHas  WHAYKIHS.
CaMouHAyKIHSA».

1. IlpoBepsieMble INIAHMPYeMble Pe3yJIbTATHI:

OO0yuaromuiicss HAy4YMTCs:

— ONMCHIBATh M3YyYEHHBIE CBOWCTBA TEJ WM JJEKTPOMArHUTHBIE SIBICHHUS, UCIOJb3Ys
(bu3nYecKue BEITWYMHBI: MAarHUTHAS WHIAYKIWA, cuia Amrepa, cuia JlopeHiia, MarHUTHBIA TOTOK,
SHEPIusi 3JIEKTPOMATHUTHOTO IOJISSM MPAaBUIBHO TPAKTOBATh (PU3MUECKUH CMBICI H3y4aeMbIX
BCJIIMYHUH, UX 0003HaYeEHUs U CANMHUIIBI UBMCPCHUA, HAXOOUTH (bOpMy.]'H)I, CBA3BIBAIONIUC JAHHYIO
(u3nYecKyIo BeIMYUHY C IPYTUMU BEIUMYMHAMUY;

- AHAJIN3UPOBATH CBOMCTBaA TECJI, SJICKTPOMArHuTHEIC ABJICHHUA U IIPOLECCHI, UCIIOJIb3Y
¢du3nUecKre 3aKOHbI: 3aKOH AJIEKTPOMArHUTHON MHAYKLUH, TpaBuiio JIeHna.

— pemath MpOCTEHIlINe KaueCTBEHHbIE U pacueTHbIe 3a/addl C HCIOJIb30BAaHHEM
dopMyn, CBSA3BIBAIOIIMX (PU3MUECKUE BEMUYMHBI (MarHUTHas WHAYKIMS, cuia Ammepa, cuia
JlopeHnia, MarHUTHBINA MOTOK, SHEPTUS AIEKTPOMATHUTHOTO MOJs), HA OCHOBE aHalIM3a YCIOBHS
3aJauu, BBIJICICHHBIX (PU3MUECKUX BEIMYUH M (OPMYJ, HEOOXOAUMBIX IS HAXOXKACHUS MyTEeM
pacyera HEM3BECTHON BEJIMYUHBI.

OO0y4aromuiicss NOJIy4UuT BO3MOKHOCTD HAYUYHThCH:

- HCIIOJIB30BaTh 3HAHUS 00 OJICKTPOMArHUTHBIX SABJICHUAX B HOBCC}IHGBHOﬁ JKHU3HU OJIs1
oOecrieyeHnss 6€30MaCHOCTU MpHU OOpallleHUH C MPUOOpaMU M TEXHUUYECKUMH YCTPOHCTBAMU JUIS
COXPaHEHHUS 3/10pPOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKpY Kalollel cpejie.

OOmue npeaMeTHbIE:

. 3HaHUs O MPUPOJE BaXKHEHIINX (HU3NYECKUX SBJICHUN OKpPYKAIOIIEro MUPA;

. YMEHMS MOJIb30BaTbCSl METOJAaMU HAy4YyHOTO HCCIEIOBAaHUS SIBICHUHA IPUPOJBI,
MIPOBOAMUTH HAOIOJEHUS, TUIAHUPOBATh U BBIMOJIHATH SKCIEPUMEHThI, 00padaThIBaTh Pe3ysIbTaThl
U3MEpPEHU, TPEeACTaBIATh PE3yJbTaThl MU3MEPEHUN C TMOMOIIbI0 Tabmul, TpagukoB U (Hopmyd,
06H3py>KI/IBaTB 3aBUCUMOCTH MCXKIY (I)I/ISI/I‘-IGCKI/IMI/I BCJIMYNHaAMU, 00BICHATE IMOJIYUYCHHBIC
pe3yJIbTaThl U AENaTh BbIBOJbI, OLIEHUBATh I'PAHULIBI IOTPEIIHOCTEN PE3YIBTATOB U3MEPEHUN;

° YMCEHUA NPHUMEHATH TCOPECTUYCCKHUE 3HAHHA 110 CbI/ISI/IKe Ha IIPaKTUKEC, peuIaTb
(I)I/IBI/I‘ICCKI/IG 3aa4 Ha IPUMCHCHUC MMOJTYYCHHBIX 3HaHPII>i;
° YMCHHUA W HAaBBIKM HNPHUMCHATH IOJTYYCHHBIC 3HAHUA JIA 00BICHEHHUS IIPUHIIUIIOB

JICUCTBHS BaXHEHIIMX TEXHUYECKUX YCTPOMCTB, PELICHUS IMPAKTUYECKUX 3a7ad I1I0BCEIHEBHOU
KHU3HU, oOecrieueHus OE30MaCHOCTH CBOEH JKHU3HH, PAIMOHAIBHOIO MPHUPOJIONOIL30BAaHUS U
OXpaHbl OKPYXKaIOLIEH CPEebl;

. dbopMupoBaHue yOexJeHHsS B 3aKOHOMEpPHOH CBSI3M M IO3HABAEMOCTH SIBICHUMN
OpUpOAbl, B OOBEKTHBHOCTH HAYYHOTO 3HAHHsS, B BBICOKOW IIEHHOCTH HAyKH B pPa3BUTUHU
MaTepUaIbHOU U TyXOBHOM KYJIbTYpPHI JIFOJIEH;

. pa3sBUTHE TEOPETUYECKOrO MBIIUICHUS Ha OCHOBE (DOPMHUPOBAHUS yMEHUH
yCTaHaBIUBaTh (aKThl, pa3iuyaTh MPUYUHBI U CIEJICTBUS, CTPOUTh MOJEIM U BbIIBUTaTh
TUIIOTE3bl, OTHICKMBATh U (HOPMYITUPOBATh JOKA3aTeIbCTBA BBIABUHYTHIX T'MIIOTE3, BBIBOJUTH M3
HKCIIEPUMEHTAIbHBIX (PAKTOB U TEOPETUUECKHUX Mojieel pu3nueckre 3aKOHbI;

YacTHbIE IPEIMETHbIE:

. YMEHHE ONHUCHIBaTh M3YyYECHHBIC CBONCTBA TEJ, AJIEKTPOMAarHUTHBIE SIBICHMS,



UCTIONB3YS (DU3MUECKHUe BETMYMHBI: BEKTOP MarHUTHOW MHIYKIWH, cuia Amiepa, cuia JlopeHia,
MAarHUTHBIA TIOTOK, CKOPOCTH JJIGKTPOMArHUTHBIX BOJIH; MPH OMHCAHWW TMPABUIBHO TPAKTOBATH
(bu3NYECKUI CMBICT HCIOIB3yEeMbIX BEIIMYHMH, UX 0003HAYEHUS U €IUHUIBI U3MEPEHUs, HAXOAUTh
(bopMyJIBI, CBSI3BIBAIONINE NAaHHYI (U3MYECKYIO BEIUYMHY C JPYTUMHU BEIMYWHAMH, BBIYHCIISTH
3HauYeHUE (PUINICCKON BETUIHHEI;

. YMEHHE pacliO3HABAaTh JJICKTPOMArHUTHBIC SIBIICHUS M OOBSACHATH Ha OCHOBE
UMEIONNXCS 3HAHWA OCHOBHBIC CBOWCTBA WM YCJIOBHS TIPOTCKAHWS JTHX  SIBICHUM:
AJICKTPOMATrHUTHAS WHTYKITUS;

. YMEHHE pemaTh 3a/1a4u, UCTIONIb3ys (PU3NICCKHE 3aKOHBI (3aKOH JJICKTPOMArHUTHOM
UHIYKIMHA) U (HOPMYJIIBI, CBS3bIBAIOIINE (U3NYECKHE BEIHMYUHBI (BEKTOP MAarHUTHOW WHIYKIIWH,
cuna Awmrmepa, cwia JlopeHma), Ha OCHOBE aHalM3a YCJIOBUS 33Ja4ll BBLACTATH (DU3HUYECcKHe
BEJIMYMHBI B (HOPMYJITBI, HEOOXOMMBIE IS €€ PEIICHUS;

. YMEHHE HaxOIWTh AaJIeKBaTHYIO TMPEUIOKEHHON 3amade (U3WYIECKYI0 MOJIEIb,
paspemniath MpoOJieMy Ha OCHOBE HMMEIONIMXCS 3HAHWUH MO 3JICKTPOMATHUTHBIM SIBJICHUSM C
UCTIOJIb30BaHUEM MaTEMaTHUYECKOTO armapara, OICHWBaTh PEaJbHOCTh MOJYYCHHOTO 3HAYCHUS
(U3UUECKOI BETMUUHBI;

. BJIaJICHUE MPHEMaMH TOCTPOCHUsT (PU3MUYECKHX MOJIENICH, TIOUCKa U (OPMYITHPOBKH
JOKAQ3aTEeNbCTB BBIJBUHYTHIX THUIIOTE3 M TEOPETHUYECKUX BBHIBOJIOB HA OCHOBE ASMIUPUYECKU
YCTaHOBJICHHBIX ()aKTOB;

. YMEHHE HKCIOJb30BaTh 3HAHUS O DJJCKTPOMATHUTHBIX SIBICHUSX B TOBCEIHEBHOM
KU3HU I oOecrieueHHss O€30MacHOCTH TMpU OOpamieHHH ¢ NpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMHU, JJIsi COXPAHEHUS 3J0POBbS U COOIIOJEHHUS HOPM JKOJOTHYECKOTO TOBEICHUS B
OKpYKarollleu cpene.

2. XapakTepucTHKA CTPYKTYPbI H COAEPKAHNS KOHTPOJIbHOH PadoThl

Kaxp1if BApHaHT KOHTPOJIBHOM pabOTHI coaepkuT 12 3amanuii, pazarnyaromuxcst GopMoit u
YPOBHEM CII0)KHOCTH.

3amanus Nel, Ned-No6, Ne8-Ne9 ¢ xparkum oTBeTOoM B BHIE ofHON mu¢psl. K 3amanusm
MPUBOJIUTCS 4 BapHaHTa OTBETA, U3 KOTOPBIX BEPEH TOJIBKO OJIUH.

3amanue No2 ¢ KpaTKUM OTBETOM B YKA3aHHBIX TEPMHUHAX.

3amanne Ne3 ¢ KpaTKMM OTBETOM Ha YCTAHOBJIEHHE COOTBETCTBUA. KpaTkuil OTBET JOJKEH
OBITh MIPEJCTABIICH B BUJE HAOOpa Udp.

3amanne Ne 7 ¢ KpaTKUM OTBETOM Ha MHOXKECTBEHHBIN BbIOODP. KpaTkuii OTBET HOIKEH OBITh
MPEJICTaBJICH B BHJIE Habopa nudp.

3aganue Nel0 ¢ pa3BepHYTbIM  OTBETOM, SIBJSIETCS  KAueCTBEHHOW  3ajayei,
MIPEICTABIISIIONIEH OO0 ONMUCAaHUE SIBJICHUSI WJIK MPOIIECCa U3 OKPYIKAIOIIEH KU3HU, ISl KOTOPOTO
oOydJaromuMcsi HeoOXOIUMO TPUBECTH IEMOYKY PpaCCyKICHHUHM, OOBSICHAIOIIUX MPOTEKAaHUE
SIBIICHUS, 0COOCHHOCTHU €r0 CBOWCTB H T.II.

3aganusa Nel1-Nel2 ¢ pa3BepHYThIM OTBETOM, SBJISIIOTCS pACUETHOM 3a/1aueid.

3. Pacnpenesienue 3agannii KOHTPOJIbLHON PadoThI 0 MPOBEPsieMbIM YMEHUSIM
KontponbHas pabora pazpabaTbIBacTCs UCXOMs U3 HEOOXOIUMOCTH MPOBEPKH CIETYIOIINX
BUJIOB JICATEIBHOCTH:

l. Brnanenre 0oCHOBHBIM MOHATHHHBIM allIapaToM IIKOJIEHOTO Kypca (QU3UKH.
2. Pemenue 3a1a4 pa3au4HOrO TUIIA U YPOBHS CIIOKHOCTH.
3. Hcnonb30Banue NMpHOOPETEHHBIX 3HAHUN M YMEHUN B MPAKTHUECKOW JESATEIbHOCTU

u HOBCG,Z[HCBHOI;'I KH3HU.

4. Pacnpenesienune 3agaHnnii KOHTPOJILHON PadoThHI 0 YPOBHAM CJIOKHOCTH



B koHTponbHON paboTe mpeacTaBieHbl 3aJaHHs pa3HbIX YPOBHEH CIOXKHOCTU: 0a30BOTO,
MOBBILIEHHOTO, BEICOKOTO.

3amanusi 6azoBoro ypoBHs (Nel, No2, Ne4-Ne6, Ne8, Ne9) — 310 mpocThie 3amaHus,
MIPOBEPSIOLINE CIIOCOOHOCTh OO0yyarolMXcs MPUMEHATh Hanbosiee BakHble (U3NYECKUE TOHSATHS
JUis OOBSICHEHUS SIBICHUH, a Takke yMeHHe pabotarh ¢ MH(popMaluend GU3NIecKoro coaep kaHus
(TEeKCT, PUCYHOK).

3aaHus MOBBIILIEHHOTO YPOBHs Ci0KHOCTH Ne3 m Ne7 HampaBieHbl Ha NMPOBEPKY YMEHUS
AQHAIM3UPOBATh U OOBIACHATH (PU3HUECKUE SABJICHUS U 3aKOHBI.

3aaHus NOBBILIEHHOTO yPOBH: cioxkHOCTH Nel( HampaBieHO Ha IPOBEPKY YMEHUS pellaTh
KayeCTBEHHBIE.

3amaHue BBICOKOTO YpoBHS ciokHOCTH (Nell, Nel2) HampaBieHO Ha MPOBEPKY YMEHHS
pemaTh pacyeTHbIC 3a7a4u B 2-3 TEUCTBUA.

B tabnuue 1 npeacraBieHo pacnpeaesaeHre 3aaHnui 0 YPOBHSAM CIOKHOCTH.

Tab6muma 1
Pacnipenenenue 3aaHuil 10 YPOBHSIM CIOKHOCTH
YpoBeHb KonmuectBo MaxkcumanbHbII [TponienT nepBuuHOTO Oaia 3a
CJI0’KHOCTH 3aJJaHusl 3a/IaHU MIEPBUYHBIN Oast 3a/1aHusl TAHHOTO YPOBHS

CJIO)KHOCTH OT MaKCHMaJIBHOTO
NepBUYHOTO Oaa 3a BCIO
paboty, paBHoro 19

BbasoBriii 7 7 36,8
IloBrbITICHHBIN 3 6 31,6
Bricokuii 2 6 31,6
HTtoro 12 19 100

5. Kputepun oneHuBaHMsA KOHTPOJbLHONH PadoThI

3anaHue ¢ BHIOOPOM OTBETa CUMTAETCS BBIMOJIHEHHBIM, €CIU BHIOpaHHBINA OOydYarolUMCs
HOMEp OTBETA COBIAJNAET C BEPHBIM OTBETOM. B 3a/laHuM Ha yCTaHOBIEHHE COOTBETCTBUS Ka)KJas
BEPHO YCTAHOBJICHHAS MO3HIINS COOTBETCTBUS OlleHMBaeTcs B 1 Oami. 3aganue Ha MHOKECTBEHHBIHN
BbIOOp oOlleHMBaeTcss B 2 Oainia, ecid BEpHO yKa3zaHbl o0a 3jJeMeHTa oTBera; B 1 Oami, eciu
JomyiieHa oaHa omuboka; B 0 OamioB, eciu 00a dJeMEHTa yKa3aHbl HEBEPHO. 3a PEIICHHE
KaueCcTBEHHOW 3agaun — 2 Oamna. MakcuManbHBIM Oann 3a 3aJaHue C pa3BepHYTHIM OTBETOM
(pacueTHas 3a/1aua) cocTaBiseT 3 Oasa.

MaxkcumanbHbIil Oayil 3a BBINOJNHEHHE paboThl cocTaBisieT — 19. Ha ocHoBe 6amios,
BBICTABJICHHBIX 3a BBINIOJHEHHE BCEX 3aJaHuil pabOThl, MOJCUYUTHIBAETCS MEPBUYHBIA Oai,
KOTOPBII MePEeBOAUTCS B OTMETKY MO MATHOAIUIBHOM 1iKase (Tabniuna 2).

Tabnuma 2
[lepeBon 6a/I0B B OTMETKY IO MATHOAIUILHON HIKaJe
KoJsn4yecTBo 60a,1510B PexomeHnayemasi oueHka

16-19 5

12-15 4

7-11 3

Menee 7 2

6. IIpopo/KNUTETbHOCTH KOHTPOJILHOMH PadoThI
IIpumepHOE BpeMst Ha BBITTOITHEHUE 3aJaHUH COCTABIISIET:
o JUIs 3a71aHui 6a30BOT0 YPOBHSI CI0KHOCTH — OT 2 10 5 MUH;
° TS 3aIaHUM TTOBBIIIEHHOTO YPOBHS CIOKHOCTH — OT 5 10 10 mMuH;
o 3a/1aHus BBICOKOTI'O YPOBHS CJIOKHOCTH — OT 10 10 15 MuH.
Ha BrimonHeHue Bcelt KOHTPOJIbHOM paboThl 0TBOAUTCS 40 MUHYT.
7. JlonoJIHUTe IbHbIE MATEPHAJIbI H 000py10BaHUe

Hcnonp3yeTcss HemporpaMMHpyeMbld  KalbKyJsSTOp (Ha Kaxjaoro yueHuka). llpu



BBIIIOJIHEHUH 3aJaHUIl MOXKHO ITOJIb30BaThCS YCPHOBUKOM. 3amucu B YCPHOBUKEC HC YUUTBIBAIOTCA

IIPU OLICHUBAHUH PAOOTHI.
OBOBIIEHHBIN IIJIAH BAPUAHTA KOHTPOJbHOM PABOTBI

SJIEMEHTOB COAEP KAHUSA UTIVIAHUPYEMBIX PE3YJIbTATOB

O603Ha [IpoBepsiembIe 2JI€MEHTHI Konbr Konpr YpoBenb | Makcum | [IpumepHo
YeHUe coJiepKaHus 3JIeMEH | MpOBEpsie | CIOXKHOC | alIbHbIN € Bpems
3aJlaHu TOB MBIX ™ 0aymi3a | BBIOJIHEH
s B COIEpX | YMEHHMH | 3aJaHusl | BBINOJHE us
pabore aHUsA HUE 3aJaHus
3a1aHus (MuH)
1 MarsauTHOE 110JI€e. 1.1 1.1; 1.3 b 1 2-5
Hanpasnenue Toka u
HalpaBlieHUE JTUHUI
MarHuTHOro noiia. Uuaykuus
MarHUTHOTO MOJIsI
2 Cuna Amnepa. Cuna Jlopenna 1.2 1.1; 1.2 b 1 2-5
1.3
3 ®Ou3ndecKue SIBICHUS U 1.1-1.3 1.1; 1.2 11 2 5-10
3aKOHBI. AHAJIM3 IPOIIECCOB
4 SIBneHue AneKTPOMarHuTHOM 1.4 1.1; 1.3 b 1 2-5
WHAYKIIWH,
5 CaMOMHTyKITUH 1.6 1.1;1.3 b 2-5
6 IIepemMeHHBIN TOK. 1.7 1.1 b 2-5
Tpanchopmaropsl
7 ®Ou3nYecKue IBICHU U 1.4-1.7 1.2;1.3 11 2 5-10
3aKOHBI. AHAJIM3 IPOIIECCOB
8 DNIeKTPOMarHuTHOE TOJI€. 1.8 1.1; 1.2 b 1 2-5
DHeprus JIeKTPOMAarHUTHOTO
TOJISL.
9 DNeKTpOMarHUTHbIE BOJHBI 1.9 1.1; 1.2 b 1 2-5
10 KauecTBennas 3agada 1.1-1.9 2;3 11 2 5-10
11 Pacuernas 3amaua 1.1-1.9 2 B 3 10-15
12 PacueTtHas 3amaua 1.1-1.9 2 B 3 10-15
KOAUD®UKATOP

Komudukarop 31eMeHTOB cofiepKaHus U TUIAHUPYEMBIX PE3yJIbTaTOB MO (DHU3HKE SBISAETCS
OHUM U3 JOKYMEHTOB, OIpPENEeNSIONUX CTPYKTYpy M COJEpKaHHE KOHTPOJIbHOM paloThI.
Komugukarop sBisieTcsi CHCTEMaTH3UPOBAHHBIM MIEPEYHEM IIAHUPYEMBIX PE3yJIbTaTOB, B KOTOPOM

KaxKaoMy O6’beKTy COOTBECTCTBYCT OHpCI[CJ'ICHHBIﬁ KO.

Komudukarop cocraBiern Ha 6aze DepepanbHOrO TOCYJAPCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa OCHOBHOTO 00mIero oopazoBanus mo ¢usuke (mpuka3 MunoOpa3oBanus Poccun ot 17
nexadps 2010 r. N 1897 «O6 yTBepkaeHuu GeaeparbHOrO TOCYyIapCTBEHHOTO 00pa30BaTEIILHOTO
CTaH/IapTa OCHOBHOTO OOIIIETO 00pa30BaHUN» ).

PA3J/IEJI 1. IlepedeHb 3J1eMEHTOB COepP/KaHHs, IPOBEPsieMbIX HA KOHTPOJILHOI padoTe

Koo Inemenmul cooeprcanus, nposepaemvle 3a0aHUAMU KOHMPOTbHOU Padombl
1.1 MarnutHoe nosie. Hanpasienne Toka U HalpaBieHUE TUHUNA MarHUTHOTO TTOJIS.
WHayKiysi MAaTHUTHOTO TTOJIs
1.2 Cuna Amnepa. Cuna JlopeHna




1.3 MarHuTHBIN TOTOK
14 SIBjIEHME 2JIEKTPOMArHUTHOM MHIYKITUU
1.5 Hanpasnenue nnnykumonsoro toka. [Ipaswio Jlenna
1.6 SIBjIeHNE CAaMOWHIYKITUU
1.7 [Tepemennslii Tok. TpanchopmaTopsl
1.8 DIEeKTPOMArHUTHOE MoJie. DHEPrus 3JIEKTPOMArHUTHOTO MOJIsI
1.9 DJIEKTPOMArHUTHHIE BOJIHBI
PA3JIEJI 2 IlepeyeHb NJIaHUPYEMbIX Pe3yJbTATOB
Koo Ilnanupyemoie pezyiomamaol
1 BianeHue 0oCHOBHBIM MOHATHHHBIM ANINAPATOM HIKOJBHOT0 Kypca Gu3uKH
1.1 3Hanue u noHuMaHue CMbICAA NOHAMUU: BIEKTPUYECKOE I0Jie, MarHUTHOE MOJe,
AJIEKTPOMATrHUTHOE TI0JIe, IEPEMEHHBIN TOK, TPaHC(HOPMATOPHI
1.2 3HaHue u noHuMaHue cmvicia uaUYecKux 6eluyuH: MarHUTHAsS UHIYKITHS, crja
Awmnepa, cuia JIopeHIla, MarHUTHBIN MTOTOK, SHEPTUs AJIEKTPOMArHUTHOTO TTOJIST
1.3 Vmenue onucvieams u 06vacHAmMb uszuyeckue s6ieHus: 1eMCTBUE MATHUTHOTO TIOJIS
Ha MPOBOJIHUK C TOKOM,SIBJIEHHE 3JIEKTPOMArHUTHOW MHIYKIMH, CAMOMHTYKIIUU
2. Pemienue 3a1a4 pa3jiu4yHOr0 THNA U YPOBHSA CJI0KHOCTH
3. Hcnoab3oBanue npuodpeTeHHbIX 3HAHMNA M YMEHUH B IPAKTHYECKOH
AesITeJIbHOCTU U MOBCETHEBHOM KU3HHU
3.1 YMeHnue npuBoAUTH (pacrno3HaBaTh) MPUMEPHI MPAKTUYECKOTO MCIIOIb30BAHUS
(bU3HYECKUX 3HAHHUHA 00 JICKTPOMATrHUTHBIX SIBJICHHSIX
3.2 YMeHnue npuMeHsITh GU3NIeCKUue 3HaAHU: A7 o0ecrieueHus: 0e30MacHOCTH B
MIPOIIECCE MCTIOIB30BAHMS TPAHCTIOPTHBIX CPEJICTB
OTBETHI U KPUTEPUU OLIEHUBAHUSA KOHTPOJbHOM PABOTBI
Ne Kpurepun Mazc cumaith
- JdemoBepcust P — HBII 0aJL1 3a
3ajaHue
1 3 1 Gas1 3a BEpHO BHIOPAHHBIN OTBET 1
2 BBEPX 1 Gay 3a IPaBUIIBLHBIA OTBET 1
3 13 o 1 6amty 3a BEpHO YCTaHOBIIEHHOE 2
COOTBETCTBHE
4 3 1 Gasu1 32 BEpHO BHIOPAHHBIA OTBET 1
5 1 1 Gay1 3a BEpHO BbIOpaHHBIN OTBET 1
6 3 1 Gam 3a BepHO BEIOpaHHBIN OTBET 1
7 23 o 1 Gamry 3a BepHO BBIOpaHHBII
OTBET
8 2 1 Gasu1 3a BEpHO BHIOPAHHBIN OTBET 1
9 3 1 Ga1 3a BEpHO BbIOpaHHBIN OTBET 1
10 1. Ja «xompro Oymxer | 1 Gam 3a BepHBIN OTBET 2
HarpeBaThCsl.
2. [Ipu u3MeHeHuu | 1 Oann 3a mosicHeHue
MarHUTHOTO MOTOKa,
OXBAaTBHIBAIOIIETO KOJBIO, B
HEM BO3HHUKAET
WHYKIMOHHBIN TOK. B
MPOBOJIHUKE C TOKOM TIO




3aKOHY Jxoyna-Jlenna
BBIICIISIETCS TEILIO.

11 20 Om 1 Gam 3a BEpHYIO 3aMKCh BCEX 3
HCXOJIHBIX (POPMYIL

1 Gay 3a BepHOE pelIeHUe B 00IIeM
BHUJIC.

1 Gasnn 3a moJTyyeHHs: BEPHOTO OTBETA
C CIMHHIICH H3MEPCHHUS

12 65,5 Bt 1 Gamt 3a BEpHYIO 3aIUCh BCEX 3
HCXOJIHBIX (POPMYIL.

1 Gam 3a BepHOE perieHue B o01emM
BHUJIC.

1 Gann 3a moyyeHus: BEPHOTO
YHCJIOBOTO OTBETA C CMHUIICH
W3MEpEHUs

MaxkcumanvHulit 6ann 3a KOHMPOJILHYI0 padomy 19

3a OTCYTCTBYIOIIMHA WJIM HE COOTBETCTBYIOIIMN YKAa3aHHBIM KPHUTEpPUSM OTBET 3a/JaHHE
ouieHuBaercs B 0 6ayios.



JleMOHCTPALIMOHHBIH BAPHAHT
KonTtpoubHas padora Ne 4
1o teme: «MardHutTHoe moJie. JJIeKTPOMArHUTHAA HHAYKIMA. CaMOMHIYKIIUS»

HNHcTpyKIus o BHINOJTHEHHIO KOHTPOJIbHON padoThl

Pabora BxirouaeT 12 3amaHuii.

BHuMmarenbHO mpoduTanTe KaXx[a0e 3aJaHue U IpeajiaracMble BapUaHThl OTBETA, €CIU OHU
nMeroTcs. OTBedailTe TOJBKO TMOCJHE TOTrO, KaK Bbl MOHSJIM BOMNPOC M MPOAHAJIM3UPOBAIM BCE
BAPUAHTHI OTBETA.

BelmonHstiiTe 3agaHus B TOM MOPSAKE, B KOTOPOM OHH JaHbl. Ecinm kakoe-TO 3anaHue
BBI3BIBAET y Bac 3aTpyAHEHUE, NpomycTuTe ero. K mnponyiieHHbIM 3aiaHusM BBl CMOYKETE
BEPHYTHCS, €CIIM Y BaC OCTAHETCS] BPEMSI.

3a BBINOJIHEHWE DPA3NIMYHBIX 10 CIOKHOCTU 3aJaHUM JAaeTcsd OT OJHOIO JO HECKOJBKHX
OamnoB. bannbl, monydeHHble BaMM 3a BBINIOJIHEHHBIE 3ajaHusi, cymmupyroTcs. Ilocrapaiitech
BBITIOJIHUTH KaK MOXKHO OOJIbINE 331aHUi ¥ HaOpaTh HanOoJbIIee KOJTUIECTBO OAIOB.

XKenaem ycnexa!

Ilpu eévinonnenuu 3ad0anusn Nel c eploopom omeema u3 npeodi0IHCeHHBIX 6APUAHNIOE GblOEPUme
6€PHbLIL U OMMembHe €20 8 Keaopamuke

1. [To nérkoi mMpoBOIAILEH pamMKe, pacloOKEHHONW MEXIy IMOJcamMu
JyroOOpa3HOr0 MarHuTa MEPHNEHANKYISIPHO MAarHUTHBIM JIMHUSM, MPOITYCTHIIN
AIIEKTPUYECKHI TOK, HapaBiIeHHEe KOTOPOT0 YKa3aHO Ha PUCYHKE.

IIpu sTOM pamka
-
(] D OCTaHETCsl Ha MeCTe
] 2 noBepHéTcs Ha 180°
L1 3) noBepHéTCA Ha 90°, TIPHUEM TIepe/HSs CTOPOHA PAMKH OyJeT aTp
CJIeBa HAIIPaBO
1] 4 noBepHETCS Ha 90°, mpuu€éM mepenHss CTOpOHA paMKh OyaeT JBUTAThCS

CIIpaBa HAJICBO

MakcuMalbHblIi Oan daxTryeckuii 0an |:|

Ilpu evitnonnenuu 3a0anua Ne2 3anuwiume Kpamkuii omeem
nocne cnoea «Omeem» 6 yKa3anHvlX MEePMUHAX

2. Ha pucynke n300paxéH MpOBOAHUK C TOKOM, MOMEIIEHHBIN

B MarHuTHoe mnoze. CTpenka ykas3blBaeT  HAaIpaBIEHUE TOKa B )4 WO -
IIPOBOJIHHUKE. Bexkrop MarHUTHOU WUHIYKIUU HaIpaBJIcH 7 B
NEPIEHIUKYJIAPHO IUIOCKOCTH pHUCyHKa OT Hac. Kak HampaBieHa <

OTHOCUTENILHO pHUCYHKa (BHpPaBO, BJIE€BO, BBepX, BHHU3, K
HaO0JII0/1aTeN 10, OT HA0II01aTeJIs) CHIIA, JCHCTBYIONIAs Ha TPOBOTHUK
¢ TokoM? OTBET 3alMILUTE CIIOBOM (CIOBaMH).

OTtBerT:

X
X
X

MakcumanbHbIi 6an dakrnueckuii 6ann |:|




Ilpu eévinonnenuu 3a0anusa Ne3 na ycmanoeienue coomeenmcmeusn no3uyuil,
nPeOCMagieHHbIX 8 08YX MHOMCECMBAX, GblOEPUMeE 6EPHBICOMEEMbLU 3ANULMUME 8 MAOTUNY

3. IIpoBoAHUK UIMHON L, MO0 KOTOPOMY TE€YET TOK CWIJION /, TIOMEIIEH B MarHUTHOE I0JIE
MHAYKIUEH B NepneHAuKyJIsIpHO JUHUSAM MarHuTHoro mnosst. Kak wmsmeHutcs cuima Amiepa u
MOJ1yJIb BEKTOpa MArHUTHOM MHAYKILIMU IIPHU YBEIMUEHUH CUIIBI TOKA B IPOBOJHUKE B 2 pa3a?

JInst KaX 01 BEJIMYMHBI ONPEACIINTE COOTBETCTBYIOIIUIN XapaKTep N3MEHEHUS:

1) yBennuuBaercs
2) yMeHbIIaeTCst
3) He U3MEHsETCS

Cuna Amnepa Moaynp BEKTOpa MarHUTHOW MHIYKLIUH

MakcumanbHblii 6aimt ®akrrueckuii 6ann |:|

Ilpu svinonnenuu 3a0anuiit Ne4-Nob c ev1oopom omeema u3 npeonoHceHHbIX 6APUAHIOE
éblbepume 6epHbLIL 1L OMMembme €20 6 K6AopamukKe

4. SIBnenue BJ'ICKTpOMaFHI/ITHOI\/’I HHAYKOWHA 3aKJII049acTCA B

[] 1) CKpEIIMBAaHUU B NPOCTPAHCTBE BEKTOPOB HAIPSKEHHOCTH JJIEKTPUYECKOTO
MOJISI U UHAYKLIMM MarHUTHOTO TOJIS
2) IIOSIBJIEHUY MarHUTHOTO II0JIS IIPH MPOITYCKaHUU TOKa Yepe3 KaTyIIKy
El 3) MOSIBJICHUM TOKA B 3aMKHYTOM KaTyIIKE NMPU U3MEHEHUU MATHUTHOTO IO
BOIM3M Hee
] 4) MPUTATUBAHUE MEJKUX KyCOYKOB TUAIEKTpUKa (OyMaru) mpu MoJAHECEHUHU K

HHUM 321p$[)K€HHOI71 IIAJIOYKH U IIOCTOSHHOI'O Marnurta

MakcumanbHbli 6aimt dakTrueckuii 6ann |:|

5. Ha pucyHke mnpencraBieHa cXxema OIMbITa IO Iy L
OOHapy»XEHHWIO SIBICHHS CAMOWMHAYKIMHU. B 3TOM ormbiTe I
nammna | BKIIFOYEHA MOCIE0BATENIbHO C KaTymkoi K, a jamma
2 BKIIIOYEHA TMOCJIEIOBATEIFHO C PE3UCTOPOM, 00JIaTArOIIUM K !
TaKUM JK€ DJIEKTPUYECKUM COIMpPOTUBJICHHEM, KaK OOMOTKa
katymku K. Kak oOHapykuBaercs siBIeHHE CaMOWHIYKIIMU
MIPY 3aMbIKAHUU LETTH?

2
[] 1) namria 1 3aropaeTcs mo3»Ke JamIbl 2
2) Jamma 2 3aropaercs Mo3e JaMIsl 1
El 3) JaMrna 2 COBCEM HE 3aropaercs
1] 4 namrna 1 coBcem He 3aropaercs

MaxkcuMaJIbHBIN Oajnt 1 ‘ daxrnueckunii 0at

6. Cep[[e‘-IHI/IK TpaHC(I)opMaTopa Ha6paH U3 OTACJIbHBIX U30JIMPOBAHHBIX IVIACTUH IJIA:

(] D HPKOHOMHUHU MaTepuaia

2) YMEHBIICHUS PACCESIHUS MarHUTHOTO TOTOKA
H 3) YMEHBIIIEHUS] BUXPEBBIX TOKOB
] 4 YBEJIUYEHUS BUXPEBBIX TOKOB



MaxkcumanbHbINA 0aiut ‘ 1 ‘ dakTnueckuii 0at

Ilpu eévinonnenuu 3a0anusn Ne7 evibepume 06a 6epHbIX ymeepIHcOeHU
u ommemupme ux 6 Keaopamuke

7. Yuutenp Ha ypoKe, HCIOJB3Yys KaTyIIKY,
3aMKHYTYI0 Ha TaJIbBAHOMETpP, U IOJOCOBOW MAarHuT
(CM. PHCYHOK), IMOCIEIOBAaTEIbHO MPOBEN OIBITHI 10
HAOJIIOJICHUIO SIBJICHUS 3JIEKTPOMAarHUTHON HHIYKIUH.
VYcnoBus  mpoBeNEHMS — ONBITOB M IIOKa3aHUs
rajJibBaHOMETpa MPEJICTaBICHbI B TAOIHIIE.

OnewiT 1. Maraut BHocAT | OnbIT 2.Maruut BHOCST
B KaTyUIKy C HEKOTOpPOH | B KaTYILIKYy CO CKOPOCTBIO
CKOPOCTBIO 0, v;, OOJbIIEH, YeEM v
(v2>01)

Bribepute U3 NpEeUIOKEHHOTO TEPEYHS 0684 YTBEPXKIACHHUS, KOTOPHIE COOTBETCTBYIOT
pe3ynbTaTaM MpOBEAEHHBIX IKCIIEPUMEHTAIBHBIX HAOMIOACHUNA. YKaXUTE UX HOMEpA.

[] 1) BennunHa MHAYKIMOHHOIO TOKA 3aBUCHUT OT T€OMETPHUYECKUX pPa3MEpOB
KaTylIKH

] 2 IIpy W3MEHEHMM MAarHUTHOIO II0TOKA, IIPOHU3BIBAIOLIETO KaTyIIKy, B
KaTyIlIKe BO3HUKAET 3JEKTPUUECKUN (MHIyKIMOHHBIN) TOK

) BenuunHa UMHAYKIMOHHOIO TOKA 3aBUCUT OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO ITOTOKA, IPOHU3BIBAIOIIETO KATYIIKY

] 4 HamnpasineHue MHAYKIMOHHOIO TOKA 3aBUCUT OT TOIO, YBEJIMYMBACTCS WIIU
YMEHBIIIAETCS MATHUTHBIN MOTOK, TPOHU3BIBAIOIINN KaTYLIKY

) HamnpasieHue MHIYKIMOHHOIO TOKAa 3aBUCUT OT HaIIpaBICHUS MarHUTHBIX

JIMHUH, IPOHU3BIBAIOIINX KaTYyIIKY

MakcumanbHbIi 6an daktuueckuii 6amn |:|

Ilpu evtnonnenuu 3adanuit Ne8-Ne9 ¢ 6v1o0pom omeema u3z npeonoHceHHbIX 6APUAHINOG
gvldepume 6epHLLIL U OMMeEnbme €20 8 Keaopamuke

8. Kak u3mMeHHUTCsl SHEprusi MarHUTHOTO MOJII KaTYIIKW WHAYKTUBHOCTH IPU YBEJIUYEHUU
WHIYKTUBHOCTH B HEM B 4 paza?

(] D YBEJIUYUTCS B 2 pasza



El 2) yBEJIMYUTCS B 4 pas3a
3) yBenuuurcs B 16 pa3

] 4 yYMEHbBIINTCS B 4 pas3a
MakcuMalpHbli 0an dakTryeckuii 6ann |:|

9. Ha pucyHke npuBeneHa IIKajga 3JEKTPOMArHUTHBIX BOJIH. YKaXHUTE, K KAaKOMYy BUIY
W3JIy4YEeHHS OTHOCATCS oOstactu 1, 2 u 3.

L HACTOTY
=)
ol I o} -
fEl | Ebpe
2l E = Tanma-
| on * HaIVIEHIE
Hubparpacuoe
M3y UEHHE WnrTpad HOIeToEG €
ANy eHHE
(] D 1 — pEeHTIeHOBCKOE U3JIYUYCHHE; 2 — BUIUMOEC U3ITyUCHHE;
3 — paguousnyueHue
] 2 1 — BuguMoOE u3iy4eHue; 2 — paguon3ydeHue;
3 — PEHTI€HOBCKOE U3ITy4YEHHE
) 1 — paguonsiTydeHue; 2 — BUANMOE U3ITydeHHE;
3 — PEHTI€HOBCKOE U3Iy4YECHHE
] 4 1 — paguounsinyyeHue; 2 — pEHTTEHOBCKOE U3JIyUYEHNE;

3 — BUAMMOE U3ITy4ECHHE

MakcuMalbHblIi Oann daxTryeckuii 0an |:|

Ilpu evinonnenuu 3a0anusa Nel( 3anuwiume Kpamxuit omeem
K KauecmeeHHoll 3a0aue U NoACHume €20

10. Konb1o u3 MeIHON MPOBOJIOKU OBICTPO BpAIAETCS MEXIY
MOJTFOCAaMH CHJIBHOTO MarHuTa (CM. pUCYHOK). byner mu mpoucxonutsb

HarpeBaHue Kosiblia? OTBET MOSCHUTE.

El

OrtBer:

Iloscuenuek OTBCTY:

MakcumanbHbli 6ast daktrueckuii 6ann |:|



Ilpu eévinonnenuu 3adanuii Nol 1-Nel2 npueedume pazeepuymoe peuienue
K pacuemuuim 3a0a4am

11. TIlpsamonuHedHbII NpoBOAHMK IMHOM 10 CM pacnonokeH Mexay MOIHcaMu
MOJJKOBOOOPA3HOr0 MarHUTa MEepHeHIUKYJIIPHO BEKTOPY MarHUTHOM MHIYKUMH. Moylb BEKTOpa
MarHuTHOM MHayKuuu paseH 0,4 Ti. Ilpu nmpomyckaHuu o NpOBOJHUKY AJIEKTPUYECKOTO TOKA Ha
pOBOAHMK mnoxelcTBoBana cwia Amnepa 0,2 H. KakoBo compoTuBiieHHME NPOBOJHHUKA, €CIU
HanpspbkeHue Ha ero koHuax 100 B? Bektop MarHuTHOW MHAYKUWA NEPHEHANKYISPEH MPOBOTHUKY .

Jlano: Pemenne

OtBeT

MakcumanbHbIi 6a1 dakrnueckuii 6ann |:|

12. Cuna TOKa, BBIPabaTHIBAEMOTO T L
TFeHEpaTOpOM TMEPEMEHHOTO TOKa, MEHSETCs CO 5 AN /\
BpEMEHEM II0 TapMOHHYECKOMY 3aKOHYy (pHC.). .1 \3/ t,
Hanpsoxenue, BeipabaTtbiBaeMoe reHeparopom 25 kB, 5 MKC

ONpENEIUTE  MOIIHOCTh  TEPEMEHHOTO  TOKa,
BBIPA0aTHIBAEMOTO TEHEPATOPOM.

Jlano: Pemenne

OtBer

MakcumanbHbli 6ast daktrueckuii 6ann |:|

MaxkcuMalbHBIN 0ajnl 19 daxrnueckuii 0at
3a TUarHOCTHYECKYIO PaboTy 3a IMarHOCTHYECKYIO paboTy




