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1.1.ITIOSICHUTEJIBHAS 3AIIUCKA

PaGouas mporpamma «Metoabl pemieHuss GU3MYECKUX 3amau» Juid ydammxcs 11 kimacca
COCTaBJIEHA B COOTBETCTBUH C:

o @ecnepanbHBIM 3aKOHOM «3akoH 00 oOpaszoBanum B Poccuiickoit @eneparum» (Ne273 ot
29.12.2012r);

e KoHmuenmuei pa3BuTHs JOMOIHUTEIBHOTO 00pa3oBanus aereit (Nel726-p ot 04.09.2014r.);

o [IlopsimkomM opraHu3allid W OCYIIECTBICHUS  00pa3oBaTelNbHOW  JEATCIBHOCTH  TIO
JIOTIOJTHUTEIBHBIM 0011Ie00pazoBarenbHbIM nporpammam (Nel96 ot 09.11.2018r.);

e CaHWTapHO-IMUACMHOIOTHYSCKIM TPEOOBAHUAM K YCTPONCTBY, COIEPIKAHUIO U OPTaHU3AINN
pexxuma paboThl 00pa30BaTeNbHBIX OpraHU3alMi JAONOJTHUTEIBHOTO OOpa30BaHUs JETeH
(2.4.4.3172-14 Ne41 ot 04.07.2014r.);

e Crparerueii pa3Butust Bocniutanus B Poccuiickoit @eaepannn Ha nepuon a0 2025 roma (Ne
BK-53/09 ot 19.01.2015r1.);

o [IpodeccuonanbupiM crangaprom  «llemaror AONMOTHUTENBLHOTO OOpa3OBaHUA JAETEH U
B3pocibix» (Ne298n ot 05.05.2018r);

e MeToanYecKUMH  PEKOMEHalUsIMU 0  TIPOEKTUPOBAHUIO  JIOMOJHUTEIbHBIX
o0mieoOpa3oBaTenbHbIX 00IIepa3BuBaIuX mporpamMMm B Pecriybnuke Komu (Ne 07-13/631 ot
19 centsa0ps 2019 1)

IIporpamma mpencraBisieT co0O0i TOMONHUTENBHBINA KypC MO Pa3BUTHIO MHTEIUICKTYaIbHbIX
U TBOPYECKUX CIIOCOOHOCTEM yuwaluxcs B pamkax oOpasoBarenbHOW oOnactu «EcTecTBEHHO
HayyHble TNPEAMETBI» C LEIbI0 JOCTH)KEHUS JIMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX
pe3yJbTaToB.

HanpasjeHHOCTh NPOrpamMMbl — €CTECTBEHHOHAYYHAsI.

AKTyajabHocTh. llporpamma paspaboraHa Ha OCHOBAaHMHM pPE3yJbTAaTOB HU3YyYEHUS
oOpa3oBaTenbHbIX MOoTpeOHOCTel yuamuxcs 11 kimacca u pekomeHoBaHa ydyanmmes 11 kimaccos.
[IporpaMmMa cocTaBiieHa C y4€TOM BO3pPAacCTHBIX M MHAMBHUIYAJbHBIX OCOOCHHOCTEH ywallluxcsi U
paccunTana Ha 34 Jaca B roj, 14ac B Hezieo.

[IporpamMma «Metoabl pemieHust (pU3MUECKUX 3a7au» MO3BOJSET NapaluieIbHO IIKOJIBHOMY
KypCy yIiIyOJnsiTh MOJIyY€HHBbIE Ha YPOKaxX 3HAHMSA, HCCIEAys H3ydyaeMyl Ha YpPOKax TeMy C
MOMOIIbIO IKCIIEPUMEHTATBHOI0 MOJAEJTUPOBAHUSA 33/1a4 PA3JIMYHOIO YPOBHS CIIOXKHOCTH H
peLICHNs UX PAa3HBIMHM MeTOJAMHU, TEM CaMbIM IJTy0’Ke MOCTUraTh CYIIHOCTh (PM3UUECKUX SIBICHUN
Y 3aKOHOMEPHOCTEH, COBEPIIICHCTBOBATh 3HAHUE (PU3HUYECKUX 3aKOHOB.

Takum 00pa3oM, OTIIMYUTENBHOI 0COOEHHOCTBIO SBISIETCS pasHOOOpasue hopM paboThI:
COTJIACOBAHHOCTH Kypca CO IMIKOJIBHOM MpOrpaMMon 1o GU3HKe;

HKCIEPUMEHTANIBHBIN MOXO0 K ONPEIETIeHUI0 (U3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
BO3MO>KHOCTh CO3/1aBaTh TBOPUYECKUE MPOEKTHI, IPOBOJAUTH CAMOCTOSITENIbHBIE NCCIIEIOBAHUS;
IIPUKIIATHON XapaKTep UCCIEN0BaHNN.

Buj nporpaMmbl 10 YPOBHIO OCBOEHHUSI - IPOrpaMma CTapTOBOTO (03HAKOMUTEIBHOTO ) YPOBHSL.
O0bem nporpamMmsbl - Nporpamma paccurtana Ha 34 Jaca B roJi, 14ac B HeJIeIo.
Cpoxu peaqusanuu- 1 ros.
®opmbl 00yYeHHs — OUHAs
Pexxum 3aHATHI — NEPUOANYHOCTD 3aHATHN | pa3 B HENENI0, NIUTEIBHOCTh 3aHATHS 45 MHHYT,
34u4aca 3a roJ.
Oco0eHHOCTH OpraHU3aNu 00pPa3oBaTEJLHOIO Mpolecca:
® COCTaB rpyMIlbl: TOCTOSTHHBIN;



®  BHJIbI 3aHATUN 10 OPTraHU3ALMOHHON CTPYKTYpE: TPYIIIOBBIE.

1.2.1EJIM U 3AJJAYHA TTPOT'PAMMBbI
Hean :
e pa3BUTHE UHTepeca K (U3UKE U PeIIeHUI0 (PU3NUECKUX 3a7a4;
e (dopmupoBaHHE MpPEACTaBICHUM O IOCTAHOBKE, KIacCHU(pHUKalMU, MpPUEMaX U METOAax
peLIeHHs] IIKOMBHBIX (PU3NYECKHX 3a/1a4.
3axayu nporpaMmbl:
o0yuarouue
e yrIyOnsATh MOHMMaHUE (PU3MUECKUX SBICHUI U 3aKOHOMEPHOCTEH;
e pa3BHBaTh UHTEpec 00ydaromuXcs K GU3MUKe U pelIeHuIo (U3UUeCKUX 3a1ay;
e (QopmupoBaTh MpeACTaBICHUS O IOCTAaHOBKE, KilaccHU(PUKAIMK, IpUeMax U MEeToAax
peLIeHHS NIKOJIBHBIX (PU3NYECKUX 3a/1a4.
pa3BHUBaKOLIUe
® pa3BHUTHE MTO3HABATEIILHOTO MHTEPECA, UHTEUIEKTYalIbHBIX U TBOPYECKUX CITIOCOOHOCTEH,
YUYaIIUXCsl B MIPOIECCE CAMOCTOSTELHOTO PUOOPETEHHSI 3HAHUH C UCTIONBb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAIUH;
BOCIHUTATEIbHbIE
e TOBBIIIEHUE HH()OPMAIIMOHHON, KOMMYHUKATHBHOM, SKOJIOTUYECKOH KYIbTYPHbI, OTIbITA
CaMOCTOSITENILHOM 1eATeTbHOCTH;
® BOCIIMTaHUS HABBIKOB COTPYIHUYECTBA B MPOLIECCE COBMECTHOM pabOThI; OCO3HAHHBIN
BbIOOp MPOPUIBLHOTO 00Y4EHHUS.
JlaHHble 3a71a41 MOTYT OBITH YCIICITHO PEIICHBI, €CIIH Ha 3aHATUAX U B CAMOCTOSATEIbHON
paboTe 00yUaromuUXCsi COUYETAOTCS TEOPETUIECKask padoTa ¢ JOCTATOUYHBIM KOJIMYECTBOM
MPAKTUYECKHUX Pa0oT, yaensieTcst 00JbII0€ BHUMaHUE YKCIIEPUMEHTY, aHAIU3Y JaHHbIX,
MOJTy9a€MbIX 3KCIIEPUMEHTAIBHO, IPEAOCTABIISETCS BOZMOKHOCTh CO3/IaBaTh TBOPUYECKHE
MIPOEKTHI, IPOBOJUTH CAMOCTOSATEIbHBIC UCCIICIOBAHMUS.

1.3.COAEP KAHUE MPOT'PAMMBI

«METO/JbI PEHHEHUSA ®U3NYECKUX 3ATAY»
TenuioBbie siBjeHus. Temnosblie npurarenu. KI1/[ Tennossix aBurareneid. Moaens razoBoro
TEPMOMETPA; MOJIETh MPEIOXPAHUTEITHLHOTO KJIallaHa Ha OTPe/IeJICHHOE JIaBlieHre. 3a/ayu Ha
ompezieNieHue pagnyca TOHKUX KamuJuiapoB ( IPaKTHUECKON HAMPaBICHHOCTH).
DJleKTpUYeCKOoe U MATHUTHOE MO0JIfl. 3aKOH cCOXpaHeHus 3apsiaa. 3akoH Kymona. HanpspkeHHOCTSD,
MOTEHIMAN, Pa3HOCTh MOTEHUHAIOB. [IpuHIMI cynepno3uuuu mojied. DHEeprusi dIEKTPUUYECKOTO
noJist. Perenune 3ajiad Ha OMMCaHKWE CHCTEM KOHACHCATOPOB. 3a/lauyd Pa3HBIX BHUJIOB HA OINKCAHUE
MarHUuTHOTO TOJISl TOKA U €ro AEHCTBUSA: MarHUTHAas MHAYKIUS U MarHUTHBIN MIOTOK, cujla AMmepa
u cuna JlopeHa. DHepruss MarHUTHOTO TOJIsI. DHEPTUS AJIEKTPOMArHUTHOTO IO
ITocTOSIHHBIN JICKTPHYECKHI TOK B PAa3JMYHBIX CpeJax. DJIEKTPUYECKUN TOK B JKUIKOCTSIX U
raszax. 3aJlayd Ha OMMCAHHUE MOCTOSHHOTO AJIEKTPHUUECKOTO TOKa B JIEKTPOJIUTAaX, BaKyyMe, ra3ax,
nonynpoBoguukax. [IpaBuna Kupxroda. Pemenue 3amau Ha pacder yyacTka IeMHd, MMeEIOIIEH
OJIC. VYcrpoicTBO W TpUHIUI PabOThl YCTAaHOBOK Il HarpeBaHUsS KUAKOCTH Ha 3aJlaHHYIO
TeMneparypy. Mojeinb ~ aBTOMAaTUYECKOTO YCTPOMCTBA JJEKTPOMArHUTHBIM perne. Monenu
OCBEILICHUS, BBIIPSIMUTENb W YCWIWTENIb Ha MOJYIPOBOAHUKAX, MOJEIN H3MEPUTEIIbHBIX
npuOOpOB.
DJIeKTPOMArHUTHbIE KOJIe0AHMST M BOJIHBI. 33/Jaud pa3HBIX BHUJOB Ha OIHUCAHHE SIBJICHUS
ANEKTPOMArHUTHOM WHAYKLUMHU: 3aKOH JJIEKTPOMAarHUTHOW MHAYKUMM, mpaBuio JleHua,
WHIYKTUBHOCTh. 3aJaud MO T€OMETPUUYECKOW OITHUKE: 3epKajia, ONTHYECKUE CHCTEMBI. PerieHue
OKCMIEPUMEHTATBHBIX 3a/1ad C HUCIOJIb30BaHHUEM KOMIUIEKTa MPUOOPOB ISl M3YYCHHs] CBOWCTB
AJIIEKTPOMATrHUTHBIX BOJIH, JIEKTPOU3ZMEPHUTEIBHBIX MPUOOPOB.
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1.4.JIJTAHUPYEMBIE PE3YJIBTATHBI IIPOT'PAMMBbI
MesxknpeaMeTHbIe CBSI3HU:
Mamemamuxka: rpaduka, pelieHue 3a/1a4, MPOICHTHI
Hughopmamuka: obopmiieHue pe3ynbTaTOB IEATSILHOCTH B BUJIC TTPE3CHTAIINMA, BUICOPOTUKOB

B oonacmu yueonvix komnemenyuii:
YMers:

® OpraHM30BBIBATH MPOILECC U3YYCHHUS M BHIOUPATh COOCTBEHHYIO TPACKTOPUIO 00pa30BaHUs;

e pemarh yueOHbBIE U CAMOOOPa30BATEIbHBIE TPOOIIEMBL;

® CBSI3BIBATh BOCIMHO U HCIIOJIB30BATh OT/ICJIbHBIC YaCTH 3HAHUH.
B obnacmu uccnedosamensckux Komnemenyui:
YMers:

® [IOJyYaTh U MCIIOJIb30BaTh HH(POPMAIIHIO;

e oOpamarbcs K pa3InYHbIM HCTOYHUKAM JaHHBIX M UX UCIOJIb30BAHNUE;
3HaTh/IOHUMATb:

e CcrocoObl TOUCKA U CUCTEMATU3alUU UH(OPMAIMK B PA3IMYHBIX BUIaX HCTOYHHUKA.
B oonacmu coyuanvho-nuunocmublx Komnemenyui:
YMerTs:

® BHUJIETbH CBA3U MEX/Y HACTOSILUMH U IPOLLIBIMU COOBITUAMHU.
B obnacmu kKomMmMyHuKamueHvix KOMnemeHyui:
YMers:

e BBHICTYIIMBATh U MPUHUMATh BO BHUMAaHHE B3TJISABI IPYTHX JIFOJIEH;

® BBICTYIATh Ha MMyOJIHKE;

e yuTaTh rpaduKy, AUArpaMMbI B TaOJIHIIBI TaHHBIX;

® COTpPYAHHMYATH U pabOTaTh B KOMAHJIE.

B pe3ynbrate ocBoeHUs mporpammbl «MeTosibl peleHus (PU3NYECKUX 3a/1a4» BBINNYCKHMK

11 knacca HayumTcs:
® [IOHMMAaTh W OOBACHATH CMBICI TOHSATHI: AJIEKTPOMArHWTHOE IIOJIe, BOJIHA, (DOTOH, aToOM,

aTOMHOE S/1Ip0, HOHMU3MPYIOLINE U3TYUECHUS;
MIOHUMATh U OOBSICHATH CMBICT (PU3MUECKUX BEIWYHMH: DJIEMEHTAPHBIA AIIEKTPUYECKHUNA 3apsl, CHUIa
TOKa, HaNpsKEeHUe, CONPOTUBJIEHNE, EMKOCTb, MHIYKTUBHOCTb, SHEPTUs U UMIYJIbC (POTOHA;
NOHUMAaTh W OOBSCHATH CMBICH (U3MYECKHX 3aKOHOB: JJIGKTPOMArHUTHOM  HMHIYKIIWH,
doroaddekra;
OTIHCBHIBATh M OOBSCHATH (PU3UUECKUE SBICHUS W CBOMCTBA TEJ: JEKTPOMATHUTHYIO WHIYKIIHIO,
pacrpocTpaHeHHE JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3yYEHUE U TMOTJIONICHHUE
cBeTa aToMoM; (poTo3PPexT;
NPUBOAUTH MPHUMEPHI, MOKA3bIBAIOLINE, YTO (U3UYECKass TEOpHUS JaeT BO3MOXKHOCTb OOBSICHATH
W3BECTHBIE SIBIICHHSI MPUPOABI M Hay4HbIe (DaKThl, MPEICKA3BIBATh €Ille HEW3BECTHBIC SBICHUS;
NPUBOAUTH NMPUMEPHI MPAKTUYECKOTO HCIIOJB30BaHUS (DPU3MYECKUX 3HAHUU: AIIEKTPOJAMHAMHKH B
DHEPTeTHKE; PA3JIMYHBIX BHUIOB JJIIEKTPOMATHUTHBIX W3IIYUYEHWHA JUIS Ppa3BUTHS pPaguo |
TEJIEKOMMYHHKAIMH, KBAHTOBOM (PU3MKH B CO3aHUU SIJIEPHOM SHEPreTUKH, JIA3€POB;
aHAJTM3UPOBATH MOJTyYCHHBIH OTBET;
KJIacCU(UIIUPOBATh MPEUIOKEHHYIO 337a4y;



e TIOCJIEOBATENLHO BBIMOJHATH M IMPOTOBapUBATH ATalbl PEUICHHs 3aJadl Pa3IM4yHOTO YPOBHS
CJI0KHOCTH;

e COOMIOJIATh MPaBUJIa TEXHUKU O€30MaCHOCTH MPH paboTe ¢ 000pyI0BaHUEM,

e  BBINOJHATH U 0POPMIISATH SKCIIEPUMEHT I10 3a/IaHHOH 3a/1a4e.

Pasznen 2. «Kommiekc  OpraHu3anMOHHO-NEJArOrMYeCKHX  YCJOBMId,
BK/IIOYAKOIUMH (DOPMBI ATTECTALMM:

2.1 Kanennapublii yueOHb1i rpadgpuk nmporpamMmmbl

Hporpamma «METO/IbI PEHIEHUA OUSNYECKUX 3AJAY» : 11 knacc 1 pa3 B nenemnto, 34
Yaca 3a roJ.
Yueonniii nepuoa: ¢ 02.09.2019 no 25.05.2020.

n/n Hater  Hayama  y4yeOHbIX | JlaThl  OKOHYaHUS  Y4eOHBIX
1epro/I0B (4eTBEPTE) MEepUOoIOB (UCTBEPTEH)

1 yeTBepTh 02.09.2019 27.10.2019

2 4eTBEPTh 05.11.2019 27.12.2019

3 4eTBepThH 09.01.2020 21.03.2020

4 9eTBepThH 30.03.2020 25.05.2020

KosmuecTBo yueOHBIX Heleb:35 yueOHBIX HENEIb

HpOJIOJDKI/ITeJIbHOCTI) KaHUKYJI:

n/m Jatel  Hayama  y4yeOHbIX | JlaThl  OKOHYaHUS  y4eOHBIX
HEepHOIOB (YETBEPTEiA) NIepHOJ0B (4ETBEPTENN)

OcenHue 28.10.2019 04.11.2019

3umMHue 28.12.2019 08.01.2020

Becennue 23.03.2020 29.03.2020

IIpa3aHu4YHbIC THU:

24.02.2020

08.03.2020, 09.03.2020

01.05.2020; 02.05.2020; 09.05.2020

CpokH KOHTPOJILHBIX POLEAYP

Jara Meponpusitue Knacc | [lesarenbHOCTD
21.02.2020 | M3mepurenbHbie TPUOOPHI 11 3amura npe3eHTaIum,
TOKJIaI0B, pedepaTroB

20.12.2019 | TectupoBaHue «DIEKTPOMArHUTHOE 11 | TectupoBaHue 1O TEME
TIOJIE» «DNEKTPOMATHUTHOE TIOJIE»
24.04.2020 TectupoBanme «INEKTpOMarHUTHBIC 11 TectupoBanme mo TeMe
KoJIeOaHMUs M BOJIHBD) «DJeKTPOMarHUTHBIE KOJICOaHHs U

BOJIHBD»

KAJIEHJIAPHBIN YUEBHBIN I'PA®UK ITPOT'PAMMBI



n/n Tema 3ansaTust Kou- Hara Hara
BO NpOBe/ieHUs1 | MPOBeeHUs
4acoB 3aHATHA 3aHATHA
(m1an) (pakr)
TensioBble siBJeHU (8 YacoB)

1 TerutoBeIe IBUTATEIN 1 6.09.2019

2 Hukn Kapno. Pemenne 3a1au 1 13.09.2019

3 KIIJI TerioBbIX aBUraTenei 1 20.09.2019

4 Mopenb ra3oBOro TepMOMeTpa 1 27.09.2019

5 Mopenb mpeaoxXpaHUTENIbHOrO KilanaHa Ha 1 04.10.2019
OIpeieNICHHOE JaBJICHUE

6 [IpakTuueckas padota «OnpenenaecHue pajinycoB 1 11.10.2019
TOHKUX KalMJIISIPOB)»

7 3ajaun Ha ompeeTeHUuE panyca TOHKUX 1 18.10.2019
KanWUISIPOB (MPAaKTUYECKON HAMTPABIEHHOCTH)

DJIeKTpUUYecKoe H MarHuTHoe 1oJis (8 yacoB)

8 3aK0H COXpaHEHHS 3apsia 1 25.10.2019

9 3akon Kynona. Penienne 3amau 1 08.11.2019

10 | HanpsbkeHHOCTD, MTOTEHITAN, PA3HOCTh 1 15.11.2019
noteHuanoB. [IpuHuun cyneprno3uunn noJien

11 | DHeprust 371€KTPUYECKOTO MOJISI 1 22.11.2019

12 | Pewmenue 3a1a4 Ha OIMCAHUE CUCTEM 1 29.12.2019
KOHJICHCATOPOB

13 | 3agauym pa3HBIX BUJIOB HA OMTMCAHUE MAarHUTHOTO 1 06.12.2019
TIOJISI TOKA M €T0 JICHCTBUS: MAarHUTHAS MHIAYKIUS U
MarHMTHBIN MOTOK, cua Ammepa u cuia Jlopenna

14 | Dueprus MarHMTHOTO HOJIS. OHeprus 1 13.12.2019
AIEKTPOMArHUTHOTO TOJIS

15 | TectupoBanue « INEKTPOMArHUTHOE TTOJIEN 1 20.12.2019

IMocTosIHHBII YIeKTPUYECKHUIi TOK B Pa3JIMYHBIX cpenax (8 yacos)

16 | DekTpuueCcKuil TOK B JKUAKOCTSIX U razax 1 27.12.2020

17 | 3amauyn Ha omKICaHKUE TOCTOSTHHOTO 1 10.01.2020
AIEKTPUIECKOTO TOKA B DJIEKTPOJIUTAX, BAKyyMe,
razax, MOJIyIPOBOJTHUKAX

18 | [IpaBmwia Kupxroda. Pemenne 3ama4 Ha pacuer 1 17.01.2020
yudacTtka 1enu, umeromein J/1C

19 | YcTpo#cTBO M IPUHIIAT pa0OTHl YCTAaHOBOK JIISI 1 24.01.2020
HarpeBaHus )KHUJIKOCTU Ha 3aJIaHHYI0 TeMIIepaTypy

20 | Mozgenb aBTOMaTHYECKOTO YCTPOHCTBA 1 31.01.2020
AJICKTPOMArHUTHBIM pelie

21 | Monenu ocBeleHus 1 07.02.2020

22 | BeipsiMHTENh M YCHIIUTEIh HA TIOJTYIPOBOTHIKAX 1 14.02.2020

23 | Mozpenu M3MEpUTENbHBIX MPHOOPOB 1 21.02.2020

DJIeKTPOMATrHUTHBIE KoJieOaHus U BOJIHBI (10 yacoB)

24 | 3amauu pa3HBIX BHJIOB Ha ONUCAaHHUE SIBJICHUS 1 28.02.2020
AIEKTPOMArHUTHOW WHYKIIHH

25 Peuienue 3a1au Ha MpUMEHEHUE 3aKOHA 1 06.03.2020




AJIEKTPOMATHUTHON MHIAYKLIIHHU

26 Pemenue 3amay Ha npuMeHeHUe paBuia JleHna 1 13.03.2020

27 Camounnykuus. MnayktuBHocTh. Pemenue 3agau 1 20.03.2020

28 | 3aymauu 10 reOMETPUYECKOM ONTHKE: 3epKala, 1 03.04.2020
ONTUYECKUE CUCTEMBI JINH3 U 3epKajl

29 | Pemenue 3a1a4 Ha MOCTPOCHKE X0/ JIyUeH B 1 10.04.2020
CHUCTEME JIMH3

30 | CpoiicTBa JIEKTPOMAarHUTHBIX BOJH 1 17.04.2020

31 | Pemenue 3aay Ha CBOMCTBA AJIEKTPOMArHUTHBIX 1 24.04.2020
BOJIH

32 | Pemrenne JKCIIEPUMEHTAJILHBIX ~ 3alad ¢ 1 08.05.2020

UCTOJB30BAHUEM  KOMIUIEKTa NPHOOpPOB  JUIA
U3Y4YEHHsI CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH

33 | YerpoiictBo u TPUHIIATT paboThI 1 15.05.2020

3JIEKTPOU3MEPUTEIBHBIX PUOOPOB.

O6o0marmee 3ansaTue (1 yac)

34 | O00O0LIEHUE U cucTEMATU3alUS 3HAHUN 1 22.05.2020
Hmozo 34
yaca

2.2 YCJIOBUSA PEAJIM3ALUU ITPOI'PAMMBbI
MarepuanbHO-TEXHHUYECKOE 0O0ecIeYeHHe:

1. 3anasTHst OyIyT MPOBOIUTHCS B KAOMHETE (DU3HKHU.
2.000pynoBanue AJsi IPOBEACHHS Ta00PaTOPHBIX padoT.
3. MynbTHIIPOEKTOP, HOYTOYK, HHTEPAKTHUBHAS TOCKA.

MeToauueckoe o0ecneyeHue:
HOI[60pKa 6606,[[, AUTAKTHYCCKUX MaTCPUAJIOB, BI/II[eO(I)I/IJ'IBMOB, Ta6J'II/II_[, OJIMMITMAaAHBIX 3aJa4.

OpranusannoHHoe odecneyeHue:
Heo0OxonuMmelil koHTHHTEHT yuyamuxcs( ydamuecs 11 kmacca), pacniucanue 3aHATHIA.
Metoab! opranu3anuy y4e0HO-BOCIIMTATEJBHOI0 NPOLECCA: IPYIIIOBOM, MHINBUTyaIbHBIM.

DopMbI OPraHU3aluy 3aHATHI

3aHsATHUSI MOTYT IPOXOAUTH B (hopme Oecell, IEKIM, TPEHUHIOB, 1a00paTOpHBIX padoT,
KoH(pepeHMi. Ocoboe BHUMaHUE YIENISETCs PEIIeHUI0 33124 MOBBIIIEHHON CI0)KHOCTH, PEIIEHUI0
DKCIIEPUMEHTAIIBHBIX 3a/1a4.

Buapl gesITeJILHOCTH:

IIOCTPOEHNE aITOpUTMA AEUCTBUM;

paboTa B mapax, B3aUMOIIPOBEPKa;

MOCTaHOBKA MPOOJIEMHOI 3a/1aui U COBMECTHOE €€ pEIlIeHHE;

o0cyXJIeHUE pelIeHNi B rpymnax dKCIIepUMEHTaIbHBIX 33/1a4, B3aMMONPOBEPKaA B IpyInax;

IIPOEKTHAs JEATEIBHOCTD.
KanpoBoe ob6ecneueHue - yauteab MaTeMaTUKU U (DU3HUKHU.
OO6mwuit TpynoBoii crax — 21 rog.
KBanugukarmonnas kareropus — nepas (1ara nprcBoenus 18 mas 2017roza)




2.3. @opMbI aTTECTALMHU U OLIEHOYHbIE MATEPHUAJIbI.

J{MarHoCTHKA pPe3yJibTaTOB

JlmarHocTrka pe3ybTaToB OCBOSHUS porpaMmbl «DHU3MKa BOKPYT HAC» y4alluMUCS OyIeT
OCYIIECTBIATHCS B OpME YCTHOTO cOOeceI0OBaHus, TPYIIIOBOTO WIJIM WHIUBHUIYaTBHOTO
BBICTYIUICHHUS, CMOTPa TBOPYECKHUX PabOT, TECTHPOBAHUS (pacmpeesieHue o 0JI0KaM CM. Tall.
«Y4eOHBIH IIIaH.

Jns peanuzanuu nporpaMMbl UCIOJIB3YIOTCSL Pa3HbIE BUbI KOHTPOJIS:
Texkylmuii — OCyIIECTBISACTCS MOCPEACTBOM HAOIIOJCHUS 33 JESITEIBHOCThIO peOeHKa B Mporecce
3aHATUHN, GPOHTAIBHBIX OMPOCOB, O€cell, YCTHBIX OTBETOB YJaIlllUXCsl.
IIpomexyTOUHBI — TeCTUPOBaHKE, Ta0OPATOPHBIC PaOOTHI, CEMUHAPHI, 3alIUTa MHHH-IIPOCKTOB,
Mpe3eHTalNM.
HNTOroBbiii — UTOrOBOE TECTUPOBAHUE.
Kpumepuu ouenku evinoinenusn npozpammel Kypca (3auém/nezauém):.
® 3HAHHME OCHOBHBIX 3TAIlOB IOCTAHOBKHU UCCIEAOBAHUI U 3KCIIEPUMEHTOB, OCHOBHBIX
MIOHSITHIA W TIOJIO)KEHUH TEOPHH, 3aKOHOB, IMPaBUII, (POPMYII, OOIICTIPUHSATHIX CUMBOJIOB
00o3HaYeHHs PU3NUECKUX BEJIMYMH, €IUHULl UX U3MEPEHUN (nposepsemcs
mecmupoeanuem);
® yYMEHHE IMOJArOTOBUTH JJaOopaToOpHOE 000PYyI0BAaHKE, TPOBECTH OIBIT, HEOOXOIUMBIE
pacyeTsl U JeNaTh BBIBOJIBI HA OCHOBAHUHM MOJTYUYEHHBIX JAHHBIX (MPOBEPAIOMCs Omuemyl O
BbINOIHEHUU 1ADOPAMOPHBIX pabom);
e yMeHHE OTOMpaTh, U3y4aTh U CHCTEMaTU3UPOBATh HH(OPMALIHIO, TTOJIYYEHHYIO U3 HAYYHO-
HOIYJISIPHOM JIUTEPATyphl U JPYTUX UCTOYHUKOB (Oyenusaemcs unpopmayus npu
npedcmasieHuu 00K1a00s, pehepamos, u npezeHmayuii).

DopmMa KOHTPOJIA Kpurepuu

VCTHBII OTBET OTBeT 3auumoigaemca B TOM ciydae, €CiaH ydariuics
MOKa3bIBa€T  BEpHOE  TNOHMMaHuE  (PU3HUYECKOI
CYLIHOCTH paccMaTpuBaEMBIX SIBIICHUI U

3aKOHOMEPHOCTEH, 3aKOHOB W TEOPUM, AT TOYHOE
ONPEACIICHUE U HCTOJKOBAHUE OCHOBHBIX IIOHATHIA,
3aKOHOB, TEOpH, a TaKKe MpaBWIbHOE OIpeeNeHUe
Gbu3nYecKUx BENUYMH, W EAWHUI] M CHOCOOOB
M3MEpEHUs; IPaBUIIbHO BHITIOJIHSAET YEPTEKU, CXEMBI U
rpaduKu: CTPOUT OTBET IO COOCTBEHHOMY IUIaHY,
COINPOBOXAAET PAacCKa3 HOBBIMH IPUMEpPAaMHU, YMEET
IIPUMEHUTHh 3HAHMSA B  HOBOM CUTyallun IIpH
BBINIOJTHEHUM  TPAKTUYECKUX  3aJaHUil:  MOXET
YCTaHOBUTH CBSI3b MEXKIY H3y4aeMbIM M paHee
M3Y4YEHHBIM MaTe€pHalioM I0 Kypcy (U3MKH, a TAaKKe C
MaTEpHUaJIOM, YCBOCHHBIM IpU H3YYEHUM JAPYTUX
MIpeIMETOB

Tecr IIpu TecTUPOBAHUM BCE BEPHBIC OTBETHI
oepytcs 3a 100%, Toraa oTMeTKa 3aumeno
BBICTABJISICTCS , €CJIM BBINOIHEHO Ooiiee 45%

TECTa

JlaboparopHas paboTa PabGora 3aumena, ecnu  ydalMiics IPaBHUIBHO
OTIPEICIINI II€JIh OIBITA U BBITOJHWI PabOTy B TOJTHOM
o0BeMe c COOII0AEHUEM HEO0XO0IMMOI

IIOCIC0BATCIBHOCTHU IMPOBCACHUA OIIBITOB n




n3MmepeHuit. CaMOCTOSTENIEHO U PallMOHATLHO BBIOpAT
M TOArOTOBMJ  JJIsi  OmbITa  HEOOXOoauMmoe
00Opy/lOBaHUE, BCE OIBITHl MPOBEI B YCIOBUSX H
peKHMax, 00ECICUNBAIONINX MMOJYYCHUE PE3yIbTATOB
W BBIBOJIOB C HauOOJbIICH TOYHOCThIO. HaywHo
PaMOTHO,  JIOTHYHO  ONHKCad  HAOJIOACHHS U
chopMHUpOBall BRIBOJBI U3 OIbITa. B mpeacraBieHHOM
OTYETe MpPaBWJIBHO W aKKypaTHO BBIMOJIHMI BCE
3amucH, TaOJMUIBI, PUCYHKH, 4YEPTEXH, Trpadukwy,
BBIYMCIICHUS W CJeNal BBIBOJBL.  DKCICPUMEHT
OCYHIECTBISICT MO IUIAHY C y4ETOM  TEXHHUKH
0€30MacHOCTH W MpaBWiI pabOThl ¢ MaTepHalaMHu |
00opyioBaHNEM

[IpezenTanus

3aumeno CTaBUTCA 3a yMEHHE OTOWMpaTh, W3y4aTh H
CHUCTEMAaTH3UPOBaTh  WHPOPMALUIO, MONYYCHHYIO U3
HAYYHO-TIOMYJISIPHONW JIUTEPaTypsl M IPYTUX HCTOYHUKOB,
0(pOopMIIATE B IPE3EHTALIHIO.

TpedoBaHus Kk 0GopMIIEHHIO MPE3eHTANMI

Eounvuii cmuns npezenmayuu

Bces npesenTanus nomkHa ObITh BBIIEPKAHA 6 e0UHOM
cmuie, Ha 0ase OJHOTO Wadiona.

CTwiib BKJIIOYAET B ce0sl:

o01Iyro cxemy 11adioHa: cnocod pa3MeieHus
MH(POPMAITMOHHBIX 0JIOKOB;

0O0IIyIO IIBETOBYIO CXEMY JM3aiiHa claiiia;

uBeT oHa uiau HOHOBBIM PHUCYHOK, TEKOPATHBHBIN
3JIEMEHT HeOOIBILIOTO pa3Mepa H JIp.;

napameTpsl HpudTOB (TapHUTYpPA, IIBET, pa3Mep) U UX
odopmitenus (3PGHEKTHI), UCTIOTB3YEMBIX IS
Pa3IUYHBIX TUTIOB TEKCTOBOM HH(OPMAIHH
(3aro10BKHM, OCHOBHOM TEKCT, BBIJICIEHHBIA TEKCT,
TUIEPCChUTKU, CIIUCKH, TIOAMKCH);

croco0bl 0(hOPMIICHUS MILTIOCTPALIMMA, CXEM,
JUarpaMm, TaOIuIl v JIp.

Heo6xoanmo obecnieunTsh YHU(PUKALNIO CTPYKTYPBI U
(G opMBbI IpeicTaBleHUs] y4eOHOTO MaTepuana.
LIBeToBas cxema qoJDKHA OBITH OJJMHAKOBOW Ha BCEX
craiiiax. To CO3AaeT y yJalerocs OurymneHne
CBSI3HOCTH, PEEMCTBEHHOCTH, CTUIILHOCTH,
KOM(OPTHOCTH.

B ctuneBoM oopmiieHnn npe3eHTaluu He
PEKOMEHTyEeTCsl UCIIOJIB30BaTh 0oJiee 3 OCHOBHBIX
1BETOB U Ooiiee 3 TunoB mpudra.

Crnenyet u3deraTh U3IUIITHE MECTPBIX CTUIIEH —
oopmieHne craiiia He JODKHO OTBIIEKATh BHUMAaHHE
CIyIIATENIeN OT COAEPKATETbHONU YaCTH JIOHOCUMOM
uHpopMaIuu.

Bbenoe mpocTpaHcTBO MpU3HAETCS OJHUM U3
CWJIBHEUIITNX CPEJICTB BHIPA3UTEIHLHOCTH,
MaJIOTapPHUTYPHBI HA00Op — MPU3HAKOM CTHIISL.




Bcnomorarenpaas nadopmarus (yrpapistomme
KHOTIKHM) HE JTOJDKHBI TTPeo01aiaTh HaJl OCHOBHOM
uHpopManuei (TEKCTOM, HIUTIOCTPALIUSAMH).

[Ipu BBIOOpE 371€EMEHTOB CTUIIS (LIBETOBBIX
COOTHOIIEHUH, pa3Mepa TeKCTa, WILTIOCTPALIUHT,
TabJIMI) pEeKOMEHAYETCS IPOBOAUTD ITPOBEPKY
mabIoHa PEe3eHTAMH Ha YJJ00CTBO UTEHUS C dKpaHa
KOMITBIOTEpA.

Ilpasuna ucnonvzosanun yeema

OHUM 13 OCHOBHBIX KOMITOHCHTOB JU3aifHa Y4eOHOU
MIPE3EHTAINH SBIIICTCS yUeT (PU3NOIOTUISCKUX
0COOCHHOCTEH BOCIIPHSTHS IIBETOB YeioBekoM. K
HauOoJee 3HAaUMMbIM U3 HUX OTHOCST :
CTUMYJIUPYIOITUE (TEIUIbIE) IIBETA CIIOCOOCTBYIOT
BO30YXJICHUIO U JEHCTBYIOT KaK pa3apa>kuteiu (B
Mopsiike yObIBAaHWS UHTEHCUBHOCTH BO3ACHCTBUA):
KpacHBIH, OpaH>KEBBI, )KEJITHIN;

JE3UHTErPUPYIOIIHE (XOJI0JHBIC) [[BETa YCIOKAUBAIOT,
BBI3BIBAIOT COHHOE COCTOSIHHUE (B TOM K€ TOPSIKE):
(h1OJICTOBBIN, CHHHIA, TOITYOOU, CHHE-3CIICHBIIA;
3€JICHBIN;

HEHTpaIbHBIC [[BETA: CBETJIO-PO30BBIiA, CEPO-TOIYOOH,
YKEITO-3€JICHbI, KOPUYHEBBI;

CcOoueTaHue IBYX IIBETOB — I[BE€TA 3HAaKa U I[BeTa (hoHa
— CYILIECTBEHHO BIIMSET Ha 3pUTEIbHBIA KOMGOPT,
MIpUYeM HEKOTOPBIE Maphl [IBETOB HE TOJIBKO YTOMIISIOT
3peHHe, HO U MOTYT MPUBECTH K CTpeccy (Hampumep,
3e5ieHble OYKBBI HAa KpaCHOM (OHE);

HauboJee XOpOIIO BOCIIPHHIUMAEMbIE COUETaHUS
1BeTOB mpudTa 1 PoHa: Oeblii Ha TEMHO-CHHEM,
JIUMOHHO-KEJTHIN Ha MypILypHOM, YEpHBIN Ha OeroM,
JKENTHI HA CHHEM.

MoHO c(OpMYIHUPOBATH CIEAYIOIINE PEKOMEHOAUUU
N0 UCNOb306AHUI0 Y6ema B IIPE3CHTALINN:

Ha ogHoM crnaiijie peKOMEHyeTCsl UCIOJIb30BATh HE
0osee Tpex 6a30BBIX LIBETOB: OJMH Ui (hOHA, OANH
JUTSL 3ar0JIOBKA, OJMH JJIs1 TEKCTA.

CocraBneHure BETOBON CXEMBI PE3EHTALIMN
HaYMHAETCs C BbIOOpA:

Tpex 0a30BbIX LIBETOB: (hOHA — TEKCTa — 3arojIOBKa;
TpeX TJIaBHBIX ()YHKIIMOHATBHBIX IIBETOB, KOTOPHIC
WCIIONIL3YIOTCS AJISL TPE/ICTABICHHS OOBIYHOTO TEKCTA,
THUTIEPCCHIJIOK ¥ TTOCEIIEHHBIX CCHIIOK.

Jlnst poHa 1 TeKkcTa HEOOXOIUMO UCIIOJIH30BAThH
KOHTPACTHBIE 1IBETA: TEKCT JOJIKEH XOPOIIIO YUTATHCH,
HO HE pe3aTh Iiaza.

Crnenyer 0OpaTuTh BHUMaHWE Ha I[BET THIIEPCCHIIIOK
(10 ¥ ToCIIe UCTIONMB30BaHMUS ): UX I[BET JOJKEH
3aMETHO OTJIMYATHCS OT I[BETA TEKCTA, HO HE




KOHTPAacTUPOBATh C HUM.

CormacHo HopMatuBaM [ 1] B y4eOHBIX Mpe3eHTAIUSAX
JUTSL IETeH U MOAPOCTKOB He I0IMYCKAETCs IPUMEHSTh:
0oJee 4 IBETOB Pa3IMYHBIX JJIMH BOJIH Ha OJHOU
ANEKTPOHHON CTPaHUIIE;

KpacHbIX (OH;

COOTHOIIIEHHUE SIPKOCTEH 3HAKOB U pOHA JIst
MMO3UTUBHOTO U300PAKEHUS JIOJKHO OBITh HE MEHEe
1:3 1 1u1st HETaTUBHOTO M300paKeHUs (BBIBOPOTKH) -
3:1.

Ilpaguna ucnonvzoeanus pona

@DOoH SIBJISETCS JIEMEHTOM 3a/IHETO (BTOPOT0) IJIaHa,
JIOJKEeH BBIACISATH, OTTEHSTh, IOJYEePKUBAThH
nH(pOpMaIINIO, HAXOAIIYIOCS Ha claiiie, HO He
3aCIIOHSTH €€.

Jlerkue macTeNbHBIE TOHA JIYYIIe MOAXOAT s PoHa,
yeM OeJIblil [IBET.

Jliia hoHa npeAnoYTUTENbHBI XOJOIHbIE TOHA.
BMecTo Toro, 4To0BI HCIIOIB30BATh CILUIOLIHOM I[BET
JydIle BEIOpATh IUIaBHBIN IPaJHEHTHBIN TTEPEX0.T
TAPMOHHYHO COYETAIOIIUXCS IIBETOB, MATKYIO
(HEKOHTPACTHYIO) TEKCTYPY WJIM HEUTpalbHBIA (OH.
JIr000i1 akTUBHBIN (POHOBBIN PUCYHOK MOBBIIIAET
YTOMJISIEMOCTB TJ1a3 00y4aeMOro U CHUYKAET

3¢ (HEeKTUBHOCTH BOCIIPUSATHUS MaTepHUaa.

[Ipu nnanupoBaHuu Au3aifHa ciaiiia cieayer
BCSTYECKU M30erath MpoeIuPOBAHUS TEKCTOBBIX OJIOKOB
Ha obsactu (hoHa, conepkalme n300paxeHus u
JEKOPaTUBHBIE 3JIEMEHTHI.

Ilpaguna ucnonvzoeanua mexkcmoeoi uHgopmayuu
He pexomenayercs:

Teperpyxarh CliaiiJl TEKCTOBOM MH(MOpMaIuei;
WCIOJIb30BaTh OJIOKU CIUIOIIHOTO TEKCTa;

B HYMEPOBAHHBIX U MAPKUPOBAHHBIX CIIHCKAX
WCIIOIh30BaTh YPOBEHb BIIOKEHUS TIYOXKE JIBYX;
HCIIOJIb30BaTh NEPEHOCHI CIIOB;

WCII0JIb30BATh HAKIIOHHOE U BEPTUKAJIbHOE
pacmooKeHUe MOJMUCEeH U TEKCTOBBIX OJIOKOB;
TEKCT cllaiijia He JI0JDKeH MOBTOPSITh TEKCT, KOTOPHIN
MpEenoiaBaTelib MPOU3HOCUT BCIYX (3PUTENH
MIPOYUTAIOT €T0 OBICTPEE, YEM PACCKAXKET
MpenoiaBaTellb, U MOTEPSIIOT UHTEPEC K €r0 CIOBAM).
Pexomenayercs:

CKATOCTh U KPATKOCTh M3JI0’KEHUSI, MAaKCUMaJbHAs
MH(OPMATUBHOCTH TEKCTA: KOPOTKHE TE3UCHI, TaThl,
HMMEHA, TEPMUHBI — TJIABHBIE MOMEHTBI OLTIOPHOTO
KOHCIICKTA;

WCIIOIh30BaHNE KOPOTKUX CJIOB U MPEJIOKEHUH,
MHUHHMMYM MPEAJIOTOB, HAPEUUH, IPUIIaraTelIbHbIX;




HCIOJIb30BaHNE HYMEPOBAHHBIX U MAPKUPOBAHHBIX
CIMCKOB BMECTO CIUIOIIHOTO TEKCTa;

KCIOJIb30BaHNE TAaOIUYHOTO (MAaTPUIHOTO) popmaTa
MPEeIbSABICHUS MaTepralia, KOTOPBIA TTO3BOJISET
MIpeICTaBUTh MaTepuai B KOMIIAKTHON dopMe U
HArJITHO MOKa3aTh CBA3M MEXKIY Pa3IMYHbIMU
MOHATHSIMU;

BBITIOJTHEHUE O0IINX MPaBuil 0(HOPMIICHUS TEKCTa;
TIIATEeIbHOE BHIPABHUBAHKE TEKCTa, OYKBUII, MapKEPOB
CIIMCKOB;

TOPU30HTAIILHOE PACTIOIOKEHHE TEKCTOBOM
nH(popManuy, B T.4. U B TAOIUIAX;

KaKJJOMY MOJIOXKEHUIO, HJiee I0JKEH ObITh OTBECH
OTJIeNIbHBIN ab3all TeKCTa;

OCHOBHYIO HJICI0 a03alia pacroJiaraTb B CaMOM Hadaje
— B [IEpBOM CcTpOKe ad3aria (3T0 CBSI3aHO € TEM, YTO
Jy4Ille BCETO 3alIOMUHAIOTCS TIEPBast U MOCIIETHSSA
MBICITH a03aria);

WJCATbHO, €CITM Ha CJIalJIe TOIBKO 3aroJIOBOK,
nzobpaxxenue (pororpadus, pucyHoOK, TuarpaMma,
cxema, TaOJIuIa U T.I1.) ¥ TIOJIMUCH K HEM.

Ilpasuna ucnonvzosanusn wipugmos

[Ipu BBIOOPE WIpUGPmMOE NIisi IpEACTABICHUS
BepOanbHOM HH(DOPMAIIMY TTPE3CHTAIINN CIICTYET
YUUTHIBATh CIEAYIOUINE MpaBUa:

He pexoMeHnyercs cMemMBaTh pa3Hble munsl
wipughmos B OMHON TIPE3CHTAIIHH.

YuuTeIBas, uTo 21aokue (niakamuwie) wpugpmet,

T.€. wipugmuol 6e3 3aceuex (tuna Arial, Tahoma,
Verdana u T.11.) Jerye yuTaTh ¢ OOJBIIOTO PACCTOSHUS,
yeM wpu@Thl ¢ 3aceukamu (tuna Times), To:

JUTSE OCHOBHOT'O TEKCTA MPEAMOYTHTEITHHO
WCIIONIb30BATh NIAKAMHbLE WIPUPmMbL,

JUISL 3ar0JIOBKA MOKHO HCTIONB30BaTh OeKOPAMUBHDI
wipughm, €CIIii OH XOPOIIIO YUTACM U HE KOHTPACTUPYET
C OCHOBHBIM HIpU(pTOM.

TekcT nomkeH ObITh YNTAOETBHBIM (€70 T0JKHO OBITH
JIETKO MPOYHUTATh C CAMOTO JAIbHETO MECTa).
PexoMeHnyeMble pazmeput wpugpmos:

JUTSI 3aT0JIOBKOB — HE MEeHee 32 MyHKTOB U He 0oJiee
50, onTumanbHO — 36 MyHKTA;

JUISI OCHOBHOT'O TEKCTa — HE MeHee 18 MyHKTOB U He
Oosee 32, onTuMabHO — 24 MyHKTA.

He cnenyer 3moynoTpedyisaTh MpOMUCHBIMU OyKBaMU
(OHU YHUTAIOTCS XYXKE CTPOUYHBIX), IOITOMY UX
JIOTTYCTHUMO UCTIOJIB30BaTh TOJIBKO JIJISI CMBICIIOBOTO
BBIJICICHUS] HEOOTBIITNX (PparMEeHTOB TEKCTA.
Haubonee BaxxHbIil MaTepual, Tpedyromui
00513aTeTLHOTO YCBOCHHUS, KEIATEIBHO BBIJICIHUTD IpUe



https://infourok.ru/go.html?href=http%3A%2F%2Fcomp-science.narod.ru%2Fpr_nab.htm

JUTSl BKJTFOUEHHSI ACCOLIMATUBHOW 3pUTEIHOM NTAMSTH.
Jl51g BbIIETIEHUS] HTHPOPMAIINH CIIEAYyEeT

WCTIOJB30BATh YBEM, HCUPHDIL W/WITH KYPCUHDBLL TIPU(
T.

Briaenenue noauepkuBanueM 0ObIYHO acCOLUUPYETCS
C 2UNEpCCobLIKOU, TIOATOMY UCIIOJIB30BATh €0 ISl HHBIX
LeJIed He PEKOMEHLYETC .

CornacHo HopMmatuBaM [1-2] B yueOHBIX MPE3eHTALUIX
JUISL IE€TE€U U TOAPOCTKOB:

OTHOIICHHE TOJIIIMHBI OCHOBHBIX IITPUXOB MIPUPTa K
UX BBICOTE€ OPUEHTUPOBOYHO 1:5;

HauOoJee y10009nuTaeMoe OTHOIIICHUE pa3Mepa
mpudTa K IPOMEXyTKaM Mexay oykBamu: ot 1:0,375
mo 1:0,75;

HE JIONyCKaeTcs UCI0JIb30BATh Y3KOE U (MIIH)
KYpCUBHOE Hau€pTaHHUE FapHUTYpPHI Lpudra.
Ilpasuna ucnonv3osanusn cpagpuueckoii
ungopmayuu

JlnHamuKa B3aMMOOTHOIIIEHU BU3YaJbHbBIX U
BEpPOATIbHBIX AJIEMEHTOB U UX KOJIMYECTBO
omnpeaenstoTcs QyHKINOHATLHOW HAIIPaBICHHOCTHIO
yuebHoro Matepuana. M3o0pakenue nHpopmaTHUBHEE,
HarJisi{Hee, OHO Jerye 3allOMUHAETCs], YEM TEKCT.
[ToaToMy, eciam MOXKHO 3aMEHUTH TEKCT
MH(OPMATUBHON WILIIOCTpALlMeH, TO JIydllie 3TO
CeNarhb.

[Ipu ncnonp3oBanum rpaduku B IPE3CHTAIMN CIICAYET
BBITIOJIHATH CIIEAYIOLIUE MPaBUiia U PpEKOMEH1allnH,
00yCJIOBJIEHHBIE 3aKOHAMH BOCTIPUATHS YETIOBEKOM
3pUTENbHON MH(pOpMAIIH:

I'paduka (pucynku, pororpaduu, 1uarpaMMbl, CXEMbI)
JIOJKHA OPTaHUYHO JIOMOJIHATH TEKCTOBYIO
nH(OpMaIHIO WK NIepeiaBaTh ee B OoJiee HArJIIJHOM
BHJIE.

Kaxxnoe nzobpaxeHue 10JIKHO HECTH CMBICI:
JKeJlaTeNnbHO U30erath B Ipe3eHTallud PUCYHKOB, HE
HECYIIUX CMBICIIOBOM Harpy3KH, €CJIM OHU HE
SIBJISIFOTCS YaCThIO CTHIJIEBOTO O(OPMIICHHSL.

[Bet rpadmyeckux n300paxeHuil He JOHKEH PE3KO
KOHTPACTUPOBAThH C OOIIMM CTUJIEBBIM O(POPMIIEHHEM
cllapnaa.

Heo6xoa1uMo ncnosbp30BaTh H300pakeHHs TOJIBKO
Xopoiuero kauectna. /1y 3Toro Bce n300paxxeHus,
MOMEIlaeMbI€ B MTPE3EHTAIIHIO, I0JKHBI OBITH
MpeBAPUTENILHO MOATOTOBJIEHbI B TpapUuecKoM
penaxkTope.

Hemponycrumo:

HCKa)XCHHE MPONOPLINN;

HapylIeHHe TOHOBOI'O M 1IBETOBOTO OajiaHca




(hoTonz00paKeHN;

HCIIOIh30BaHNE U300paKEHUH C TTOHKEHHON
PE3KOCTHIO;

BHUJIUMOCTD MTUKCETICH Ha N300paKEHNH,
HCIOJIb30BaHNE HEOOPAOOTaHHBIX CKAHUPOBAHHBIX
n300pakeHU; HAaTpUMEP — U300paKEHUN ¢
"rpsi3HBIM" (CepBIM, KeNThIM) GOHOM BMECTO O€oro,
HEKOHTPACTHBIX, PA3MBITBIX U T.II.

[Ipu moaroroBke B rpadu4eckoM pelakTope
n300pakeHus JUIsl IOMELIEHUs ero Ha clain
MPE3CHTAIMH B)KHOE 3HAYCHUE UMEET BBIOOD IS
HET0 ONMUMAanbHO20 pasmepa i paspeueHus.
WnmocTpanuy peKkOMEeHAYeTCsl COIIPOBOKIATh
MOSICHUTENIHBIM TEKCTOM, MOSICHUTEIbHAs HAaIIUCh
IIPEUMYIIECTBEHHO PACIIOIaraeTcs Mol PUCYHKOM.
N300paskeHus mydine moMemaTh JIeBee TeKCTa:
MIOCKOJIbKY MBI UHTaeM CJI€Ba-Ha-1IPaBo, TO B3I
3pUTeNs BHaYajle 00paIiaeTcs Ha JIEBYIO CTOPOHY
craina.

C0KHBIN PUCYHOK WJIM CXEMY CJIEyET BBIBOJUTH
MIOCTETNEHHO.

Heo6xo0a1Mo 4eTKo yka3aTbh BCE CBSI3M B CXeMax U
auarpammax.

Ilpasuna ucnonv3oeanusn 36yK06020 cOnpo6oIHcOeHUA
3BYKOBOE COIIPOBOKACHHUE JIOJIKHO OTpaXaTh CYTh WU
MOTYepPKUBATh OCOOEHHOCTh TEMBI claiija,
MIpe3eHTAlMM, OHO HE JIOJIKHO OTBJIEKaTh BHUMAHUE OT
OCHOBHOI! (BaxkHO) nHpopmanuu. He cnenyer
UCIOJIb30BATh MY3bIKaJIbHOE MJIM 3BYKOBOE
COIIPOBOXKACHUE, ECIIM OHO HE HECET CMBICIIOBYIO
Harpysky.

Ecnu 510 (hoHOBast My3bIKa, TO OHA JOJHKHA HE
OTBJIEKaTh BHUMaHME CIIyLIATeNe U He 3arilymaTh
CJIOBa JJOKJIaAuuKa. BriroueHue B kadyecTBe (JOHOBOTO
COIIPOBOYKACHMSI HEPEJIEBAHTHBIX 3BYKOB (MEIOINH,
MIeCEeH) MPUBOJUT K OBICTPON YTOMIIIEMOCTH
00y4yaeMbIX, pAaCCEHBAHUIO BHUMAHUS U CHU)KEHUIO
MIPOU3BOIUTEIIEHOCTH O0y4EHUS.

HeoOxonuMo BeIOpaTh ONTHMAaIbHYIO TPOMKOCTbD,
YTOOBI 3BYK OBLJI CIIBIILIEH BCEM CIIYILIATENSIM, HO HE
ObUI OTIIYIIUTENBHBIM.

Hcnonb3oBaHue MyJIbTUMEIUHHBIX OJIOKOB (B TIEPBYIO
ouepe]lb — 3BYKOBBIX) CHJIBHO OTPaHUYEHO B
MIpe3eHTAIMIX, KOTOPbIE CAMOCTOSITEIEHO
MIPOCMATPHUBAIOTCA Ay JUTOPHUEN OJJHOBPEMEHHO Ha
HECKOJIbKUX KOMIIbIOTEpax (HalpuMep, yJaluMucs B
KOMITBIOTEPHOM KJIacce).

Taxxe 0CTOPOXKHO cieyeT UCIOIb30BaTh 3BYKOBBIE
(parMeHThl B IPE3EHTAIMX, COMPOBOXKIAEMbIX




JOKJIaYUKOM.

['maBHOE MpaBUIIO O3ByYMBAHUS IPE3CHTALIUN: B
Ka)KJIbIl KOHKPETHBI MOMEHT BPEMEHU 3BYKH
HCXOJST TOJAbKO U3 00H020 UCTOYHMKA (U3
Mpe3eHTAIMH WIH OT JAOKJIaI4uKa).

Anumayuonnwie r3¢hghexmot

PexomMeHnyercs HCNOIb30BaTh BO3MOKHOCTH
KOMIIBIOTEPHOW aHUMAILUH JUIs IPEACTABICHUS
uHpopmanuu Ha crnaiige. OgHaKO He CTOUT Ype3MEpPHO
HACBIIATh MPE3CHTALNI0 TaKUMU dd(deKTaMu, HHaUe
9TO BBI30BET HETATUBHYIO PEAKILIUIO AYAUTOPHUH.
AHuManus A0KHa OBITh CEPKAHHA, XOPOIIO
MPOJyMaHa U JAO0IyCTUMA:

JUISL IEMOHCTpalUy JUHAMUYHBIX IIPOLIECCOB;

JUIs IPUBJICUYEHUS] BHUMaHUS CIIylIaTese, Co31aHus
oIpezesIeHHOW aTMoc(ephl MPE3EHTALIH.

AHuMaIus TeKCTa JI0JKHA ObITh YIOOHOHU AMist
BOCIIPUSATHUSA: TEMII I0JKEH COOTBETCTBOBATh TEXHUKE
YTEHUsI 00Y4arOIINXCSl.

He crouT 3710ynoTpe0asaTh pa3TuaHbIMU
aHUMAIMOHHBIMH () peKTamMu, OHU HE JOTKHBI
OTBJIEKaTh BHUMaHUE OT CoJIep>KaHusi nHPOpMaIuu Ha
craine.

AHuManus He 10JDKHA OBITH CIMUIIKOM aKTHBHOM.
Oco0eHHO HexenaTenbHbl Takue 3PGEKThl, KaK BbLIET,
BpallleHHe, BOJIHA, TOOYKBEHHOE MOSIBICHUE TEKCTa U
T.A. B yueOHbIX npe3eHTanusix s 1ered u
MOJIPOCTKOB Takue 3 (EKThI, KaK 0guxcyujuecs
CMpOKU TI0 TOPU3OHTAIH U

BEpPTUKAIIH, 3allpelieHbl HOPMAaTUBHBIMHU
nokymeHTamu [1].

Bonbiioe BnusHYE Ha MOACO3HAHUE YEJIOBEKA
OKa3bIBaeT MyJbTUIUIMKaLUs. Ee Bo3elicTBre ropasao
CHJIbHEE, YeM JIeCTBUE 00bIYHOrO BUe0. UeTkue,
SIpKHE, OBICTPO CMEHSIIOIINECS KAPTUHKU JIETKO
"BrieuarpiBaloTCs" B mojico3Hanue. [Ipuyem, uem
KOpOY€E BO3/IEHCTBUE, TEM OHO CUJIBHEE.

Ho nipu 3TOM cneiyeT HOMHUTB: JTH000H
HEepeJeBaHTHBIN JBMKYIIMICS (AaHUMUPOBAaHHBIN )
00BEKT MOHMKAET BOCIPUATHE MaTepHala, OKa3bIBaeT
CWJIBHOE OTBJIEKAIOIIEE BO3ACHCTBHE, HAPYILIAET
JUHAMUKY BHUMaHUSI.

Baxxneimmm cBOMCTBOM MYJIbTUMEIUHHOTO OJIOKA
SBIISIETCSI CKOPOCHIb U KAYeCcheo ero padoThl B
cocraBe npe3eHTauuu. C 3Tol TOUKe 3peHUsl HAIN4IKe
0O0JIBIIOTO KOJIMYECTBA MYJIbTUMETUIHBIX OJIOKOB B
Mpe3eHTAaIH Helelnecoo0pa3Ho, TaK KaK MOXKET
3HAYUTENBHO 3aMeJIUTh €€ paboTy.

VY4er yka3aHHBIX OCOOCHHOCTEH KOHCTPYHPOBAHUS U




oopMIIeHHs TPE3EHTAIUMY B 3HAYUTENIbHOM CTENeHU
BIIUsAET Ha 3()(PEKTUBHOCTD BOCTIPUSATHUS
MPECTaBICHHON B Hell nH(opMaIuy.

2.5. MeToanyecKkue MaTepuasbl.
1)Metonnueckue MaTepHabl JUisl IIPOBEACHUS TECTUPOBAHUS npeacTaBieHbl B [Ipunoxenun 1.

2) Obpazosamenbhble MExXHOLOUU:

-HCIIO0JIb30BAaHUE UTPOBBIX TEXHOJIOTHA.
-MH(OPMAIIOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTHH.
-JINYHOCTHO-OPUEHTUPOBAHHOE O0YYCHHE.
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1. JIluauu MHAYKOMM OJHOPOJHOIO MAarHUTHOTO IOJI NMPOHM3BIBAIOT paMKy Iuromansio 0,5
m? ozt yriom 30° K eé MOBEpPXHOCTH, CO3/aBas MAarHUTHBINA MOTOK, paBHbIi 0,2 B6. Uemy pasen
MOJyJIb BEKTOPa MHAYKIIMK MarHuTHOro nojs? (OTBeT AaTh B TeCIax.)

Pemenne.

TTOTOK BEKTOPA MATHUTHOM MHIYKIMH Yepe3 OBEPXHOCTh ILIOMIAABI0 ) BRIUHCIAETCS 110 (op-

MyJie P© = BScosO,rpe o — yrojl MEXJy BEKTOPOM By HOpMaJIbl0 K IIJIOCKOCTU paMKu. B
YCJIOBUH 33Jja4¥ JJaH YrOJI MEKAY IUIOCKOCTBHIO PAMKH M BEKTOPOM MHIYKIMH, CJIEI0BATEIBHO, YTOMI
a = 90° — 30°=60°. Otkyna

P 0,2

B= = -
Scosa 0.5-cos60°

=0,8 Tu.

Orsert: 0,8.

2. JIuHUM WHAYKOUH OJHOPOJHOTO MAarHUTHOTO IOJIi TPOHU3BIBAIOT PaMKy IUIOMAAblo |
M? ozt yriom 30° K eé IOBEPXHOCTH, CO37aBasg MAaTHUTHEIH TOTOK, paBHEIi 0,2 B6. Uemy pasen
MOJ1yJIb BEKTOpa UHIYKIUU MarHuTHOro nosia? (OTBeT JaTh B Tecaax.)

Pemenne.

IToTok BCKTOpa MarHUTHOM HHAYKIIUU YCPE3 IOBCPXHOCTH INIOMIAABIO '5 BBIYUCIIACTCA 110

dbopmyie P© = BScosO, rpe r — YT MEXIY BEKTOPOM B ¥ HOPMAaJIbIO K IJIOCKOCTH pamMKku. B
YCIIOBHH 3aJ[a4¥ JIaH YTOJI MEX/y TUIOCKOCTHIO PAMKH ¥ BEKTOPOM MHIYKIIMH, CIICIOBATEIBHO, YTOJI
a =90° —30° = 60°. Otkyna

P 0,2

Scoso |1 - cos60°

Orsert: 0,4.

3. JIvHMM WHIYKIAA OJHOPOJHOTO MArHWUTHOTO TOJS TMPOHHU3BIBAIOT paMKy Iuiomaaso 0,6
M? o1 yrioM 30° K eé MOBEpXHOCTH, CO3/[aBas MATHMTHBINA MOTOK, paBHbIii 0,3 B6. Uemy pasen
MOJ1yJIb BEKTOpa MHIYKIUU MarHuTHoro nosa? (OTBeT JaTh B Tecnax.)

Pemenue.

IToTok BCKTOpPa MarHUTHOM HHAYKIOWUHU 4Y€pPE3 MOBCPXHOCTD INIOUIAIbIO '5 BBIYHCIIACTCA I10 (bOp'

MyIe P =BScosa, I7ie X — YroJl MEXJIy BEKTOPOM 3 U HOpPMaJlbl0 K TUIOCKOCTH paMku. B
YCIIOBUY 33J1a91 JaH YTOJI MKy TUIOCKOCTHIO PAMKHU M BEKTOPOM HHIYKITHH, CJIEIOBATEIIBHO, YOI
a =90° —30°=60°. OTkyzna

P 0,3

B = = -
Scoso 0.6 -cos60°

=1 To.

OtrBerT: 1.

4. JluHu WHAYKIMH OJTHOPOJHOTO MAarHWTHOTO TOJISI MPOHM3BIBAIOT paMKy riommanbio 0,25
M2 o yrioM 30° K eé MOBepXHOCTH, CO3/[aBas MATHMTHBINA MOTOK, paBHbIi 0,1 B6. Uemy paBen
MOJ1yJIb BEKTOpa UHIYKIUU MarHuTHoro nosa? (OTBeT naTh B Tecnax.)

Pemenue.

ITOTOK BEKTOPa MATHHTHON MHIYKIIMH Yepe3 TOBEPXHOCTb IIOMABI0 ¥ BEIYHCISETCS 1O HOp-

myne P = BSCOS . rne (X — yrom Mexay BeKTOpOM HI/I HOPMAJIbI0 K IUIOCKOCTU paMKu. B



YCIIOBHMH 3aJ]au¥l IaH YToJI MEXy INIOCKOCTBIO PAMKH U BEKTOPOM MHYKIIMH, CJIEA0BATEIbHO, YTOJI
a =90° - 30°=60°. OTkyna

4p) 0.1 -
B = = — - =(0.8 Tu.
Scosa 0.25-cos60°
Orsert: 0,8.
®
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5.

HO TJIaIKUM FOpI/I3OHTaJ'II>HBIM HpOBO,HﬂHIHM pCJIBC&M, HaxogAmumMcsa B O,I[HOpOI[HOM
BepTI/IKaJIBHOM MarsuTHOM IIOJIC, ABUIKCTCA HpSIMaSI MEaHast HepeMbI‘-IKa (CM. pI/IC}’HOK — BU]J]

cBepxy). KoHIel penbcoB coeauHeHbl poBoaoM. OnpenenuTe, Kak HallpaBieH BHYTPU KOHTYpA,
00pa3oBaHHOTO pEIbCaMH, MPOBOJAOM M TIEPEMBIYKOW, BEKTOP HHIYKIIMM MAarHUTHOTO ITOJIA,
CO3/1aBa€MOr0 HMHIYIIMPOBAaHHBIM TOKOM. HarmpaBiieHue omnpenenuTe OTHOCHTEIbHO pPHUCYHKA
(BmpaBo, BIIEBO, BBEpPX, BHM3, K HaOmomaremo, or Habmomatens). OTBET 3allUIINTE CIOBOM
(cmoBammn).

Pemenue.

[To 3axony dapaznes, UHAYKIMOHHBIM TOK B 3aMKHYTOM KOHTYpPE BO3HHUKAeT B pPe3yJbTaTe
W3MEHEHHUS MAarHUTHOTO IMOTOKA Yepe3 KOHTYp. HampasiieHne BO3HUKAIOIIEr0 WHAYKIIMOHHOTO TOKa
ompezenseTcs Impu MOMOIIM MpaBuia JleHna, cormacHO KOTOpPOMY WHAYKLIMOHHBIA TOK BCEraa
UMEET TaKoe HaIpaBJIeHUE, YTO OH OCJIA0JISICT ISHCTBUE MPUIHHBI, BO30YKIAIOIICH 3TOT TOK.

W3 ycnoBus 3ajayu cieayeT, YTO MAarHUTHBIA TOTOK 4epe3 paMKy YMEHbILIAETCS 3a CYeT
YMEHBIIICHUS TUIOMIAIu KoHTypa. OTCro1a cliefyer, u4To, 1o mpaBwmiry JICHIIa B KOHTYPE BO3HUKHET
WHAYKIMOHHBIA TOK U MHIYKIIMOHHOE TOJIE, CO3/1aBaeMO€ ITHUM TOKOM, OyJIeT COHAIpaBJICHO C
BHEIITHUM I10JIEM.

OTBeT: K HaOMOAATEIO.

6.

[To rmagkuM  TOPU3OHTAIBHBIM  TPOBOJSIIUM  pejbcam,

HaXOJSIIUMCA B OJHOPOJHOM BEPTHKAIbHOM MAarHUTHOM TIOIE, o
JBUKETCS TIPSIMasi MEJTHAST TIEPEMBIUKa (CM. PHCYHOK — BHJ CBEPXY). ®" -~
Kown1st penbcoB coequHeHsl npoBogoM. OnpeaenuTe, Kak HanpaBieH
BHYTpH KOHTypa, oOOpa3oBaHHOTO peibCaMH, TPOBOJIOM |
MEPEMbIYKON, BEKTOP HWHAYKIIMA MAarHUTHOTO TMOJsI, CO3/1aBaeMOr0 HWHAYIIUPOBAHHBIM TOKOM.
HampagiieHue ornpeenuTe OTHOCUTEIBHO PUCYHKa (BIIPaBO, BJICBO, BBEPX, BHU3, K HAOJOIATEIIO,
oT HaOmoaarenst). OTBET 3aUIINUTE CIIOBOM (CIIOBAMU).

Pemenne.

[To 3akony dapanes, UHAYKIMOHHBIM TOK B 3aMKHYTOM KOHTYpPE BO3HHUKAeT B pPe3yJbTaTe
W3MEHEHHUs MAarHUTHOTO TMOTOKA Yepe3 KOHTYp. HampasiieHne BO3HUKAOIIET0 WHAYKIIMOHHOTO TOKa
ompejenseTcs ImpHu Momoiu npaBmia JIeHIa, COrlacHO KOTOpPOMY WHAYKIIMOHHBIM TOK BCeria
UMEET TaKoe HalpaBJIeHUE, YTO OH OCIIA0ISIeT SHCTBUE MPUIHHBI, BO30YKIAIOMICH 3TOT TOK.

W3 ycrnoBus 3amayu cleayeT, YTO MAarHUTHBIM TOTOK 4epe3 paMKy YMEHbBINAETCS 3a CYeT
YMEHBIIICHUS TUTOIIAIu KoHTypa. OTcro/ia clieflyer, 4To, 1o mpaBwmry JICHIIa B KOHTYPE BO3HUKHET
WHAYKIIMOHHBIA TOK U MHIYKIIMOHHOE TOJIE, CO3/1aBaéMO€ ITHM TOKOM, OYJET COHAIPaBJICHO C
BHEIITHUM ITOJIEM.

OTBeT: OT HAOJIIOHATES.



7.1lo n1ByM TOHKMM INPSAMBIM HPOBOJHHMKAaM, NapajuleNbHBIM JAPYT I
JIpYyry, TEKyT OJMHaKoBble TOKHU | (cM. pucyHok). Kak HanpaBieH BEKTOp
MHAYKIMH CO3/1aBa€MOr0 UMM MarHUTHOTO 1oJs B Touke C?

1) k HAamMm

2) oT Hac

3) BBepx

4) BHU3

Pemenne.

Bektop MarauTHOM MHAYKIUHU B Touke C eCcTh cymMMa BEKTOPOB MarHUTHOW MHIYKIIHUU OT JIBYX
npoBoJHUKOB. COrJlacCHO MpaBUIIy MpaBod pyku: «Eciau oTBeleHHBIH B CTOPOHY OOJIBLION mHaliery
IIPaBOM PYKM PAcCIOJIOKUThH MO HANPABJICHUIO TOKA, TO HAIpaBJIEHHE 00XBaTa IMPOBO/A YETHIPbMS
NaJbllaMH IOKA)XET HAIPABJICHUE JIMHUM MAarHUTHOM HMHAyKuuW». ClenoBaTelbHO, BEKTOP
MarHUTHON MHIYKIIMK OT HUYKHETO IPOBOIHUKA HarpasiieH B Touke C OT Hac, a BEKTOP MarHUTHOM
UHAYKIIMA OT BEPXHErO NPOBOJHUKA — K HaM. OIHAKO MOJIyJb BEKTOpPAa MarHUTHOM MHAYKLUU
ociabeBaeT 1o Mepe yAajleHusl OT MpoBoJHUKA. TakuMm o0Opa3oMm, cyMMapHbIil BEKTOp MarHUTHON
UHAYKIMH B Touke C HarpaBiieH K HaM.

IIpumeuanue.

HanpaBnenue monsi MOXXHO WCKaTh, HWCIONB3yS Takke mpaBuio OypaBumka: «Ecmm
HaIpaBlIeHUE MMOCTYMATEIbHOIO JABMKEHUS OypaBurKa (BUHTA) COBMAJIaeT C HANpaBlIEeHUEM TOKa B
MIPOBOJIHUKE, TO HAIPABJIECHUE BpPAILCHUS PYYKH OypaBUMKa COBIAJACT C HAMPABICHHEM BEKTOPA
MarHUTHOM MHAYKLMH MOJIs, CO34aBAEMOr0 3TUM TOKOM.

[IpaBuUNABHBIM OTBET yKa3aH moa HomepoMm 1.

8. Ha pucyHke n300pa)keH MPOBOJIOYHBIH BUTOK, IO KOTOPOMY Te€ueT 3JEKTPUUYECKUH TOK B

HaIllpaBJICHUH, YKAa3aHHOM CTpCJ’IKOI\/’I. Butok PAacCIiOJIOKCH B BepTHKaHBHOﬁ
IUIOCKOCTH. B HOCHTPC BUTKA BEKTOP MHAYKIIMU MArHUTHOT'O IOJIA TOKA HAIlIPaBJICH

1) BipaBo

2) BepTUKAJIbHO BHU3

3) BepTUKAJILHO BBEPX

4) B1EeBO

Pemenne.

1 cnoco®:

[To mpaBuny npaBori pyku: «Eciam oOXBaTUTH COJEHOWA (BUTOK C TOKOM) JIaJIOHBIO TIPaBOM
PYKH Tak, 4yTOOBbI YeThIpe Tayiblla ObUIM HampaBIeHBl BAOJh TOKA B BUTKAX, TO OTCTABIECHHBIN
OOJIBIIION Tajiel] MOKaXeT HaIpaBJeHWE JIMHUM MarHUTHOTO TOJISi BHYTPU COJIeHOWa (BHUTKa C
TOKOM)». MBICIEHHO MpOJENiaB YKa3aHHbIE JEUCTBUS, MOJIy4aeM, YTO B LIEHTPE BUTKA BEKTOP
WHIYKIIMA MarHUTHOTO TIOJIsI HAallpaBJieH TOPU30HTAIBHO BIIPABO.



2 crnocoo:

[To mpaBuny OypaBumka: «Ecnm BpamaTh pydky OypaBumka (BUHT) B HalpaBICHUM TOKa B
BUTKE, TO HallpaBJ€HUWE IIOCTYINATEILHOTO JBWIKEHHUsS OypaBuMka (BHHTA) COBMAJaeT C
HaIlpaBJICHUEM BEKTOpPAa MAarHUTHOM HHIAYKUMU B LEHTPE BUTKA ». MBICICHHO IIPOBEPHYB
COOTBETCTBYIOIIIMM OOpa3oM OypaBUYWK, IOJIy4aeM, 4YTO B IIEHTPE BHUTKA BEKTOP HHIYKIIHH
MAar"dmuTHOTI O I10JIA HaHpaBHeH BHpaBO.

[IpaBunbHBINA OTBET yKa3aH noa HomepoMm 1.

9. Ha pucynke u300pakeH JJIMHHBIN [UIMHIPUYECKHH TPOBOJHUK, 10 KOTOPOMY
IIPOTEKAET JJIeKTpudecKuil ToK. Hanpasnenue Toka ykasano crpenkoi. Kak HanpasieH
BEKTOpP MarHUTHOM MHAYKLUH 10JI 3TOT0 TOKa B Touke C?

0

1) B IUIOCKOCTH uepTexka BBEpX

2) B IUIOCKOCTH YepTeKa BHU3

3) OoT HaC MepHeHAUKYISIPHO IIIOCKOCTH YepTexka

4) K HaM NEePIEeHIUKYJIIPHO MJIOCKOCTU YepTeKa

Pemenne.

1 cnoco®: (-

CornacHo mpaBuily MpaBoil pyku: «Eciu OTBeJeHHBIH B CTOPOHY OOJBIION maner, | |
TIPaBoi PyKH PACIONOKUTH MO HAMPABJICHUIO TOKA, TO HANPaBJIeHHe 00XBaTa IPOBOAA | |
YeThIPbMSI NANbIIAMU TIOKQKET HANpaBJICHHE JTMHUM MarHUTHOW MHAYKUUNY». MBICICHHO Mpo/iesaB
yKa3aHHbIE JIEHCTBHA, NOJIydaeM, 4To B Touke C BEeKTOp MarHUTHON MHIYKIIMW HAmpaBlIeH OT Hac
NEPIEHIUKYISAPHO MJIOCKOCTH YepTeKa.

2 cnoco0:

ITo npaBuny OypaBunka: «Eciau HampaBiieHHE TOCTYNATEbHOTO JBUKEHUS OypaBunKa (BUHTA)
COBIAJIAET C HAIPaBJIEHHMEM TOKa B MPOBOJHUKE, TO HAlpaBJICHUE BpAILEHUS PyYKd OypaBuHMKa
COBIMAJIa€T C HAIpPABJIEHUEM BEKTOpPAa MAarHUTHOW MHIYKIUU MOJIs, CO3AABAEMOIO 3TUM TOKOM).
MBIC/IEHHO NMPOBEPHYB COOTBETCTBYIOIIMM 00pa3oM OypaBYMK, MOJIy4aeM, 4To B Touke C BEKTOp
MHAYKIIMY MarHUTHOTO TI0JIS1 HAMPaBJIEH OT HAaC MEPHEeHIUKYISPHO MIOCKOCTU YepPTExKa.

[IpaBUNIBHBINH OTBET yKa3aH MOJ HOMEepoOM 3.

4. Ha pucyHke n300pa)k€H MpPOBOJIOYHBIN BUTOK, 110 KOTOPOMY TEUET 3JIEKTPUYECKHI TOK B

4

-

HAaIpPABJICHUN, YKAa3aHHOM CTpPEJIKOM. BuTtok pacnonoxkeH B BEPTHKAIBHOU
mI0ckocTH. Touyka AHAXOAUTCA HAa TOPU3OHTAIILHOM MPSAMOM, MPOXOJALIEH dYepe3 IEHTP BUTKa
MEPIECHANKYJSIPHO €ro MIOCKOCTH. Kak HampaBieH BEKTOpP MHIYKIIMM MarHUTHOTO IOJS TOKAa B
Touke A?

1) BepTUKaJIBHO BBEPX

2) BepTUKAJIbHO BHU3

3) TOPU30HTAIBHO BIIPABO

4) ropU30HTAILHO BJIEBO

Pemenne.

1 croco0:

[To mpaBuny mpaBoil pyku: «Ecium 00XBaTUTh COJIEHOW[ (BUTOK C TOKOM) JIAJOHBIO HPaBOi
PYKH TaK, YTOOBI YeThIpe Majiblia ObUTM HAMpaBiIeHbl BIOJb TOKA, TO OTCTaBJICHHBII OOJIBIION Maell
MOKa)XeT HalpaBlieHMEe BEKTOpPa MAarHUTHOW MHAYKUMH Ha OCH COJEHOHMJA (BHUTKA C TOKOM)».



MpICIeHHO TMpoJeNnaB YyKa3aHHbIE JACWCTBHS, IIOJy4aeM, 4YTO B TOuYKe A BEKTOp HHAYKLUHU
MarHUTHOTO TOJIsL HAallpaBJIe€H TOPU30HTAIBHO BIPABO.

2 cnocoo:

[To mpaBuny OypaBunka: «Ecim Bpamarh pydky OypaBuuka (BMHT) B HallpaBJIE€HHUU TOKa B
BUTKE, TO HaIpaBJIE€HUE TIOCTYMATEIbHOTO JBWXEHUs OypaBuMka (BHUHTA) COBMAJaeT C
HallpaBJICHUEM BEKTOpPa MArHUTHOM WHIYKIIMM B IIEHTPE BHUTKa». MBICICHHO TIPOBEPHYB
COOTBETCTBYIOIIUM 00pa3oM OypaBYWK, IMOIy4aeM, 4YTO B IIEHTPE BHTKA BEKTOpP HHIYKIIUU
MarHUTHOTO TI0JIsI HAallpaBJIeH TOPU30HTAIBHO BIPABO.

[IpaBUuIbHBIA OTBET yKa3aH MoJ HOMEpoOM 3.

TecTupoBaHue Mo TeMe «IJIEKTPOMATHUTHBbIE KOJICOaHUS M BOJTHbBD)

1. YUncno BUTKOB B IEPBUYHOM 00MOTKE TpaHchopmaTopa B 2 paza 00JIbIle YHUCIIa BUTKOB B €T0
BTOpUYHOU oOMoTKe. KakoBa amrmuntyna xoiebaHuil HanpsH>KeHUsT Ha KOHIIAX BTOPUYHON OOMOTKHU
TparcopMaTopa B peKUME XOJIOCTOrO X0Jla IPHU aMIUIMTYAE KoJeOaHWl HaNpsDKCHUS Ha KOHIAX
nepBuuHOil 00MoTku 50 B? (OTBeT nath B BOJIbTaX.)

Pemenue.

Hanpspokenus Ha MepBUYHON M BTOPUYHOM OOMOTKax TpaHchOpMaTopa B PEKHME XOJIOCTOTO

UM M,

- —. 2
Xona OTHocsTcs Kak umcna ButkoB: U2 N2 Tlockonbky, cormacHo yciouio £¥2
[I0JIy4aeM, YTO aMIUIMTyAa KojeOaHWH HanpspKeHUs Ha KOHLAX BTOPUYHOM OOMOTKHM B JiBa pa3
MEHBIIIE aMIUTUTYAbI KOJIeOaHUI HANpsHKEHHs Ha KOHIaX MMepBUYHON 0OMOTKH U paBHa 25 B.

OtBerT: 25.

2. Uucno BUTKOB B IEPBUYHOM 00MOTKe TpaHchopMmaTopa B 2 pa3a MEHBIIIE YHciia BUTKOB B €T0
BTOpUYHON 0OMoTKe. KakoBa ammuntyna konebaHuil HanpsKeHUsl Ha KOHI[aX BTOPUYHON 0OMOTKHU
TpaHchopMaTopa B peXUME XOJOCTOr0 XOAa MPU aMIUIUTYAe KoieOaHUi HampsHKeHHs Ha KOHLAX
nepBuuHoil 00MoTku 50 B? (OTBeT nath B BOJIbTAX.)

Pemenne.

Hampspkenus Ha nepBUYHON M BTOpUYHONW OOMOTKax TpaHchopMaropa B peXHME XOJOCTOTO

U| N| f"'vrj 1
X0Ja OTHOCATCSA KakK 4YHClIa BHUTKOB: U N2 [TockonbKy, COrIacHO YCIOBHIO NI 2
MOJTy4aeM, YTO aMIUTUTYAa KoyieOaHUN HaIrpspKeHMsl Ha KOHIAX BTOPUYHOM OOMOTKM B JiBa pa3s
0oJbIIIe aMIUIMTY/IbI KOJIEOaHUH HaNpsKeHUs Ha KOHIaX epBUYHOM 0OMoTkH 1 paBHa 100 B.

OtrBeT: 100.

3. Konebanus HaMpsOKCHUA Ha KOHACHCATOPE B LHECIMU HNEPEMECHHOI'O0 TOKa OIIMCBIBAOTCA

ypasuennem U = 40 cos(5001), rne Bee Benmunms BeipakeHbl B CU. EMKOCTH KOHIEHCATOpa
paBHa C = 6 MKED Hajigure aMIUIUTYly cuiibl Toka. (OTBET 1aTh B aMIepax.)

Pemenue.

OOmmit  BUA  3aBUCUMOCTH  HampsDKEHHST HA  KOHJEHCATOpe B KoJieOaTeIhHOM

i I~ / n T
xoutype: U/ = Upcos(@!+ @), rpe Uy — ammurynsoe 3nauenne manpsokenns. CpaBHHBas

. . = - -1
C U= 40('03{3001 )a HaxoauM, 4TO Ly =40 B, @ =500 c * 3HaueHHe MAaKCHUMAaJbLHOTO

— (T — b ./ — () D/ &
sapsga Ha oOKuaakax KoHgencatopa pasao 40 = CUp =06 MKD -40 B = 0,24 mKo.
AMIunTyaa KoneOaHuM CUIIBI TOKA CBsI3aHA C YacTOTOW KoJieOaHUI M MaKkCUMAaJIbHBIM 3HAY€HHEM



3apsia KOHIEHCATOpa

— () D/ Eor . -1 "
HAXOLHM Ip =024 vKun-500c ' =0,12 A.
Orsert: 0,12.

4. DneKTpUYeCKUi TOK MPOTEKAET Yepe3 KATyIIKy UHAYKTUBHOCTBIO 6
m['H. Ha rpaduke mnpuBeneHa 3aBUCHUMOCTh CHIIBI |3TOro TOKa OT
BpeMeHu t. YUemy paBHa 3HEprusi MarHuTHOrO 1oJjs (B M/[x), 3anacénnas B
KaTyIlIKe B MOMEHT BpeMeHu t = 15 mc?

Pemenue.

OHeprusi MarHUTHOTO MOJs  KAaTyUIKW  [PONOpUUMOHAIbHA €€
MHAYKTUBHOCTH U KBaJIpaTy CHJIbI TOKA:

Li?
F=—.
2
B moment Bpemenn T = 13 MC cuma Toka paBua —1 A. DHeprust paBHa
6-1073 I'm- (=1 A)? .
E= 5 ) =3.1077 Ix =3 mJx.
OTBerT: 3.

5. DnekTpuvecKkuit TOK MPOTEKAET gyepes KaTymky 1Ay

uHAYKTHBHOCTRIO 6 MIH. Ha rpaduke mnpuBermeHa 3aBUCHMOCTD !
cuiibl I3TOoro Toka or Bpemenu t. Uemy paBHa 3HEprus MarHUTHOTO

cooTHOmeHMeM 10 = (o, Orcrona

5 1\5/10 I, MC

nostst (B M/[x), 3anmacéHHas B KaTyIlIKe B MOMEHT BpeMeHH t = 5 mc? .
Pemenne. _,l
DHeprusi MarHUTHOTO TOJsi KaTyIIKH MPOMOPIIMOHATbHA €&

WHIYKTUBHOCTHU U KBaJIpaTy CUJIbI TOKA:

Li?

~

FE =

B MomeHT Bpemenu ' — 3 MC cnna Toka paBHa 1 A. DHeprus paBHa

6-1073 T'n- (1 A)?

IWG 1, MC

E = 5 =3.1073 ik =3 M k.
OTBerT: 3.
6. Konencarop moJkiIi04eH K MCTOYHUKY TOKa MOCIENoBaTenbHO ¢ pe3uctopoMm R = 20 kOm

(cMm. pucyHok). B MmomeHnT Bpemenu t = 0 kirou 3aMbIkaroT. B aTOT K

MOMEHT KOHJIEHCATOP MOJIHOCTBIO pa3psikeH. Pe3yiapTaThl u3MepeHuit 4,/" —

CHJIBI TOKa B I[eNH, BBIIOJHEHHBIX C TOYHOCTBIO 1 MKA, P c

OpelncTaBieHbl B TaOnume. YemMy paBHO HampsDKeHHE Ha -

KOHJIeHCcaTope B MOMEHT BpeMenu t = 3 ¢? (OTBer gaiiTe B BOJIbTAX.) | 1
R

t,c 0 1 2 3 4 5 6




I, mxA| 300|110 | 40 [ 15 | 5 2 1

Pemenue.
B momeHT 3ambikanus kioua, To ectb npu t= 0 Hampsbkenue Ha pesuctope paBHo DJ[C
ucToyHuka. HanpsbkeHue Ha pe3sucTope B 3TOT MOMEHT PaBHO:

U=1(0)-R=300 mxA -20 xOm = 300- 10 ©A.20-10° Om =6 B.
B MoMeHT BpeMeHr T = 3 € HampspKeHHe Ha Pe3HCTOpe PaBHO:
U=I3c¢c)-R=15 mMxA-20 kOMm=15-10 6.20.10° Om =03 B.

Hanpsbxkenue Ha konpencarope paBHO pasHoct OJIC HCTOYHMKA TOKA M HANpSDKEHHS Ha
pe3ucTope:

6B-03B=57B.

OtBeT: 5,7.

7. Karymka WHIYKTHBHOCTH NOJKJIIOYEHA K HCTOYHHUKY TOKa C
OPEeHEOpPEe)KUMO  MajblM  BHYTPEHHHUM  CONPOTHBIIEHHEM  4epe3 e
pesuctop R =40 Om (cMm. pucyHok). B momenTt t = 0 ximtou K 3ambIKaroT.
3HayeHUs CUIbl TOKa B LENH, M3MEPEHHbIE B IOCJIENOBATEIbHbIE
MOMEHTHI BpeMeHu ¢ TouHocThio +0,01 A, mpencraBieHbl B TabiuIe. T
Yemy paBHa OJIC caMOMHAYKIIMY KAaTyILIKX B MOMEHT BpeMmeHHu t = 2,0 ¢?
(OtBer naiiTe B BOJIbTAX.)
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]
'\ﬂ;@_f

t,c| 0 {05]10(15(20|30]|40|50/(6,0

LAl 0 |0,12/0,19(0,23|0,26(0,29|0,29{0,30|0,30

Pemenue.

Korna TOK B KaTyHIKe yCT AdHOBHUTCA, TO €CTh UCUC3HET HaprDKeHI/Ie CaMOI/IHI[yKHI/II/I B KaTyIHKe,
HanpsbKeHue Ha pesuctope craneT paBHbIM JJIC uctounuka Toka. M3 Tabnuiibl BUAHO, YTO TOK B
KaTyIIKE yCTaHABIMBAETCS 4YEpPe3 S5 C MOCJI€ 3aMbIKaHUS KJIF04Ya, B 3TOT MOMEHT HaINpsHKEHUE Ha
PE3UCTOPE CTAHOBUTCS PABHBIM

U(5)=1(5)-R

0,3 A-40 Om =12 B.

B momenrt Bpemenn ! — 2.0 € panpsoxenne na pesncrope pasuo
026 A-40 Om=104 B.

OJIC caMOMHIYKIIMK KaTYyIIKKA paBHO paBHa paszHocTH DJIC MCTOYHMKA TOKA M HANPSHKEHUS Ha
pesucrope

12B-10,4B=1,6 B.

OtrBerT: 1,6.



8. [ToTok BekTOpa MarHUTHOW MHAYKIMH Yepe3 HEKOTOPHIH MPOBOISIINA KOHTYP U3MEHSIETCS
or 10 mxB6 1o 30 mxB6. ComporuBnenue kontypa 5 Om. Haiigure Momynp 31€KTpHYECKOTO
3apsiia, KOTOPBIM MPH 3TOM MpOTeKaeT yepe3 KOHTyp. OTBet Bbipazute B MKKII.

Pemenne.

[Ipy U3MEHEHUN MAarHUTHOTO MTOTOKA B KOHTYpe Bo3HUKaeT D JC uHayKuuu

AD
£ = |—].
Af
[Toxg neiictBuem stoit DJIC BO3HHUKAET TOK, pPaBHBIM corjiacHo 3akoHy Owma I MOJHOM
£
I=—.
11 (0051 K
C npyroit CTOpOHBI, CWJIa TOKa €CTh OTHOIICHHUE 3apsiia, MPOLISANIET0 32 EIUHUILY
Ag
BPEMECHU: At

OObenuHss Bce ypaBHEHUS, IOJTYYUM BbIPAKEHUS JJIs SJIEKTPUYECKOTO 3apsja B KOHTYpe

jao]

Ag 4 mxKur.

OtrBerT: 4.



