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IHosicHuTELHASA 3AIHCKA

Pabouas mporpamMma mo BHEYPOUHOH NEesTENbHOCTH «JKCrepuMenTaabHas pusuka» 11 kmacc ¢
UCTIOJIb30BaHNEM OOOpYIOBaHMSI LIEHTPA ECTECTBEHHO-HAYyYHOU HampaBieHHocTH «Touka
pocta»

IIporpaMmma  cocraBieHa B COOTBeTCTBHMM ¢  TpeboBanmsmu  DenepanbHOTO

rOCYAapCTBEHHOTO O0pa30oBaTEIbHOTO CTAaHAApPTa BTOPOrO IOKOJEHHs OCHOBHOTO 00Imero
oOpaszoBanus no pusuke,
IIpukaza MunucrepcrBa obpasosanus 1 Hayku Poccuiickoit @eneparmn: «O0 yTBEpKIEHUN U
BBEICHUU B JeiicTBUe (efepasbHOr0 TOCyIapCTBEHHOIO OOpa3OBaTENbHOIO CTaHIApTa
OCHOBHOTO 0011ero obpasoBanus» oT 17.05.2012 roga Ne413. C u3sMeHEHHUSIMHU U JOTIOJTHEHUSIMU
o1 29.12.2014 ropna, 31 nexabpst 2015 rona, 24 centsiops, 11 nexabps 2020 rona.

Pabouas nporpaMma COCTaBJ€HAa Ha OCHOBE aBTOPCKOW MPOTpaMMbl aBTOPOB
B.C.Janromenkos, O.B. Kopmynosa mist 10-11 xmaccos o0meo0pa3oBaTebHbIX YUPEKICHUH,
M.: Ilpocsewmenue, 2012.

Pazpaborannas paboduasi mporpamma peanausyercs no yueObuunky: Mskumes ' S., Byxosies
b.b., Yapyrun B.M. ®uzsmka, 11 knacc. YueOuuk ans o6meoOpa3oBaTeNbHBIX OPraHU3alui, —
M: Ilpocsemenue, 2021, paccuntanHast Ha 33 4yaca B rox (1 gaca B Heneno), 09.05 —BBIXOIHOM.
U HarpasJyieHa Ha 06a30BbIi (0011e00pa3oBaTeIbHbIN) YPOBEHb H3YUSHUS IPEAMETA.

LleHTpbl 00pa3oBaHMs €CTECTBEHHO- HAYYHOH HampaBiieHHOCTH «Touka pocTa» CO3IaHbI C
LIEJIBI0 PAa3BUTHS Y OOYUArOIUXCSl €CTECTBEHHO- HAYYHOH, MaTeMAaTHYeCKOH, HHPOPMALIMOHHOM
IpaMOTHOCTH, (POPMHPOBAHUST KPUTHYECKOTO U KPEATHBHOTO MBILLICHUS], COBEPIICHCTBOBAHUS
€CTeCTBEHHO- HAyYHOW HAMpPABICHHOCTH, & TAKXKE NJIsI MPAKTHUECKOH OTpabOTKH y4eOHOro
Marepuaa 1no yaeOHsM npenmeram «Pusnkay, « Xumusy», «buomorusy.

Ienb u 3aga4u:

e Peanmsamnust OCHOBHBIX OO0IE0Opa3oBaTENbHBIX MPOrpaMM MO YUeOHBIM IpeaMeTamM
€CTeCTBEHHO-HAyYHOW HANpPaBJIEHHOCTH, B TOM 4YHCJIE€ B paMKaX BHEYPOYHOH
e TeIBbHOCTH 00YYarOIIIXCSL.

e Pa3paboTka u peanusamnusi pa3HOYPOBHEBBIX JOMOJHUTENBHBIX 0011e00pa3oBaTEbHBIX
NPOTPaMM €CTECTBEHHO-HAYYHOH HANpaBJICHHOCTH, a TAaKXK€ WHBIX MPOrpaMM, B TOM
YHCIie B KAHUKYJISIPHBIN TIEPHO.

* BosieyeHne yHaImuxcs ¥ Meaarorudeckux pabOTHUKOB B MTPOSKTHYIO IESTEIIbHOCTb.

e [loBbimenne npoecCHOHATBPHOIO MAacTepCTBA MEAArOTHYECKUX PAOOTHUKOB IIEHTPA,
peaM3yIOLINX OCHOBHBIE U JOTIOJHUTEIbHbBIE 00111e00pa30BaTENbHBIC TPOTPAMMBI.

e Co3pnanue nentpa «Touka pocray MpemnoyiaraeT OCHaILIeHHE 00ImeoOpa3oBaTeNbHON
OpraHu3aIui 000PYIOBAHUEM.

Hudposass mabopaTopusi KapAUHAIBHBIM 00pa3oM H3MEHSET METOIAMKY W COJepIKaHHe
SKCIEePUMEHTAJIbHON aestenbHOCTH. Illupokuii crekTp UU(POBBIX AATYUKOB IMO3BOJISIET
yYAIIIMCSl 3HAKOMHUTBCSI C TapaMeTpamu  (PU3UUECKOrO OKCIIEPHIMEHTa HE TOJBKO Ha
KaueCTBEHHOM, HO M Ha KOJIMYECTBEHHOM YPOBHE.

B mpornecce dpopMupoBaHus 3KCIIEPUMEHTATBHBIX YMEHHH MO (PU3MKE yUaIuiicss yduTcs
NPENCTaBIATh HHPOPMALIHIO 00 UCCIIETOBAHUH B YETBIPEX BUAAX:

* B BepOAILHOM: ONHUCHIBATH HKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJENb 3KCIEPHMEHTa,

(UKCHPOBaTH BHIMAHHE HA H3MEPSIEMbIX (PM3NYECKUX BEIUUMHAX, TEPMHHOJIOTHH,
e B TaOJMYHOM: 3aIOJIHSITh TAONWIBl TAHHBIX, JISKAIIUX B OCHOBE MOCTPOEHUs rpaduxoB



(TIp¥ 3TOM y YYaIIMXCsl BO3HUKAET MEPBUYHOE MPEICTABNICHNE O MacIiTadax BeJIMUHH);

®* B APHYCCKOM:. CTPOUTH adguky o TaOIMYHBIM JAaHHBIM, YTO IIO3BOJIACT II€ enTH K
2

BBIABUXKCHHIO 'UIIOTE3 O XaPAKTEPE 3aBUCUMOCTU MEXKAY (I)I/ISI/ILIGCKI/IMI/I BCJIMYMHAMU.

* B AQHAJIUTHYECKOM (B BHJE MAaTEMAaTHYECKUX YPaBHEHHWI). MPHUBOIUTH MaTEMAaTHUECKOE

OTIMCAHNE B3aUMOCBSI3N (PU3MYECKUX BEJIMYHH, MaTeMaTiH4eckoe 0000IIeHre TOTyYeHHBIX
PE3YJIbTaTOB.

IlepnoauYHOCTD 3aHATUI: €KEHENENBHO.
JnmuTenbHOCTE OHOTO 3aHsATUsA — 1 4ac.

@DopmMbl 1 METOIBI OOYUEHHS: yUAIIHECs] OPTaHU3YIOTCA B YUEOHYIO TPYIITY OCTOSIHHOTO
cocraBa. POpPMBI 3aHATHI: HHIUBUAYAJBHO-TPYIIOBBIE (2—3 YenoBeka).

[Tnaaupyemble pe3ynbTaThl OCBOCHHS Y4€OHOTO MpeaMeTa

JIMYHOCTHBIE PE3VIbTATHI

JINYHOCTHBIMU pe3ybTaTaMU U3y 4eHus npeaMera « PU3nka» SBIAIOTCS CIAeAyONNe YMEHUS:

OCO3HAaBaTh E€NUHCTBO U  LEJOCTHOCTh OKPYKAIOMIEr0 MHpA, BO3MOMKHOCTH  €ro
MO3HABAEMOCTH U OOBSCHUMOCTH Ha OCHOBE NOCTHIKEHMI HayKH. II0CTENeHHO BBICTpANBaTh
COOCTBEHHOE LIEJIOCTHOE MHUPOBO33PEHUE:

BbIpa0aTeIBaTh CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIE JKM3HEHHBIE BOIIPOCHI, KOTOPBIE
CTaBUT JIMYHBIN )KU3HEHHBIN OTbIT;

YUUTBCS TPU3HABATH IPOTHBOPEYMBOCTE U HE3aBEPIIEHHOCTh CBOMX B3IUISIOB HA MHD,
BO3MOJKHOCTb UX U3MEHEHHS,

VIUTBCA HCTIONB30BaTh CBOW B3TIIAIBI HA MHP I OOBACHEHHMA PA3TMYHBIX CHTYALMH, PELICHHS
BO3HHKAIOIINX MPOOJIEM U M3BJICUSHUS JKH3HEHHBIX Y POKOB;

OCO3HAaBaTh CBOM HMHTEPECHl, HAXOAWTb W M3y4aTh B Y4eOHHMKaX MO Pa3HBIM NpeaMeTam
MaTepHall, IMEIOIN OTHOIIEHHE K CBOUM HHTepecaMm. Mcnonb30BaTh CBOM MHTEPECHI LIS
BBIOOpPa HWHAMBHAYAJIbHOH 00pa3oBaTeNbHOH TPAaeKTOpWH, NOTEHUHMAIBHOHW Oymymien
npodeccuu U COOTBETCTBYIOIIETO MPOGUIBHOTO 00pa3OBaHUS,

NpHOOPETaTh OMBIT YYACTHS B JeJIaX, MPUHOCSIINX TIOJb3Y JIFOISM,;

OLICHUBAThb JKU3HEHHBIC CUTYallMM C TOYKH 3pEHHsT Oe30macHOro obpasa >KU3HU U
COXpaHEHWS  300pOBbs.  YUWTbCS  BBIOMpATP  CTWJIb  TOBENEHHUS,  NPHBBIYKH,
obecrieunBaromuye Oe30MacHblii 00pa3 *KU3HU M COXPAHEHHE CBOETO 3/I0POBbS, a TaKXKe
ONMU3KUX JIFOACH M OKPYKAIOIIUX;

OLIEHMBATh 3KOJOTMYECKUN PHUCK B3aUMOOTHOLIEHUIN 4YenoBeKa W Npuponasl. PopMupoBath
HKOJIOTUYECKOE MBIIUICHHE. YMEHHE OLICHWBATh CBOKO JEATEIBHOCTh W MOCTYNKH JIPYTHX
JFONIEH C TOYKH 3PEHHs] COXPAHEHUsS] OKPYKAIOLIEH Cpenbl.

Merampe aMeTHBIE Pe3VIbTaThl

MertanpeaMeTHBIMU pe3yJIbTaTaMu U3ydeHHs penmera « Pusnkay spisercs Gpopmuposarne Y'Y /1.

Perynsarusnere VY /|

CamocrositenbHO ~ OOHapykuBath U (OpMyJIHpOBaTh MpOONEMy B  KIaCCHOM U
WHIUBHAY AIbHOH yueOHOH AeATeNbHOCTH.

BeiiBurath BepcuM pelueHds OpoOIeMbl, OCO3HABATH KOHEYHBIH pPe3y/bTar, BHIOMPATh W3
NPEIIIOKEHHBIX CPEICTB M UCKATh CAMOCTOSITENBHO CPEACTBA NOCTKEHUS LIETIH.

CocraBnaTh (MHAMBUAYAIPHO WM B TPYIIE) IUIAH PEIICHHA NPOOIEMBL.

Paborasg mo mpeanoxeHHOMY M (HIM) CaMOCTOATENBPHO COCTABICHHOMY IUIAaHY, HCIOTB30BATH
HapsTy C OCHOBHBIMHM CPEACTBAMH M JIOTIOJIHUTENIbHBIC. CIPABOYHYIO JIUTEPATYPY,
¢dusnyeckne mpuOOpPbl, KOMITBIOTED.



[InaHnpoBaTh CBOK MHIMBHIYATBHYIO 00pa3OBATEIBbHYIO TPACKTOPHIO.

PaboTatb 10 caMOCTOSTENBHO COCTABIEHHOMY IUIAHY, CBEPSSICh C HUM U LIEJTBIO AEATEIBHOCTH, UCTIPABIISIS
OIIMOKH, UCTIONB3Y S CAMOCTOSTENbHO MOJ0OPAHHBIE CPEACTBA.

CaMoCTOATENTPHO OCO3HABATH MPUYHHBI CBOETO YCIIEXa WM HEYCIeXa U HaXOIUTh CIIOCOOBI BBIXOMA U3
CUTYyaLlUH HEYCIeXa.

VY MeTh OIIeHUBATh CTETICHB Y CIIEIITHOCTH CBOSH MHAMBUITY ATbHOM 00pa30BaTENbHOM IS TEIbHOCTH.
JlaBaTb OILIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBAM M dYepTaM XapakTepa («KaKOB s»), OMPEAeTATh
HATIPABJICHIS CBOETO PA3BUTHUS («KAKUM 5 XOUY CTaTh», «4TO MHE I STOTO HAJ0 CEJIAThY ).

IloznaBarenshbie YV /]

AHanmM3MpoOBaTh, CPABHUBATH, KIACCH(ULIMPOBATh M 0000INATh M3YUCHHBIE TIOHATHA.

CTpouTth TOTHYHOE PACCYKICHHE, BKIOYAOIIEE YCTAHOBICHHE MPHYMHHO - CIEACTBEHHBIXCBSI3EH.
[TpeactaBnaTe HHPOPMALHIO B BUIE KOHCTIEKTOB, TAOIMHII, CXeM, Ipa)uKoB.

IpeoOpazoBriBaTh MHPOPMAIMIO U3 OIHOTO BHAA B IPYroil M BeIOMpaTh yHOOHYIO0 aiistceds dopmy
¢ukcalyy 1 pencTaBIeHUs THQOPMAIIH.

Hcnone30BaTh  pasnMyHble BHABI  YTEHHS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMUTENBHOE,
MIOMCKOBOE), TPUEMBI CITYLIIAHMUS.

CamoMy cO371aBaTh WCTOYHMKH HH(OPMAIMM PA3HOTO THIA M JUIA PAsHBIX ayAUTOPHi, COOMIONATH
npaBUIa MHPOPMALIIOHHON O€30IIaCHOCTH.

YMeTh HCMONB30BaTh KOMIIBIOTEPHBIE M KOMMYHHKAIMOHHBIE TEXHOJNOTMH KaK WHCTPYMEHT ISt
OOCTHXKEHUS CBOUX LIEJIEH.

YMeTh BHIOMpATh aJEKBAaTHBIE 331a4€ MPOTPAMMHO-ANINAPATHBIE CPEICTBA M CEPBHCHL

IIpenmernsie VY]]

Ipu oOyueHnn usmke NeATENbHOCTD, CBSI3aHHAS C MPOBEICHHUEM (PU3MYECKOTO SKCIIEPHMEHTA, OKa3bIBACTCS

koMruiekCcHOM. OHa BKJTIOYAeT B ceOs psim ATANoB: IUIAHUPOBAHWE, MOICIMPOBAHKE, BBIIBHKECHHUE THUIIOTE3,

HaOmoneHne, monOop MpPUOOPOB U MOCTPOSHHWE YCTAHOBOK, HM3MEPEHUE, MpeAcTaBlicHWe W 00oOmeHue

pesynabratoB. [l OCBOEHMs YKAa3aHHBIX DTalOB MNPUMEHAETCS OSKCIEPUMEHTANBHBIM METON W3y4YeHUs

(HM3HMUECKUX SBIEHUI U MPOLIECCOB.

Pemenne skcniepuMeHTaIBHBIX 33124 (POPMHUPYET Y YHAIIUXCS CISAYIONNE YMEHVS:

NPOBOAUTH HAOMIOACHHS U OTMUCHIBATD X,

3aaBaTh BOMPOCHI M HAXOIWUTh OTBETHI HA HUX OIBITHBIM MyTEM, T. €. IUJIAHUPOBATH BBITIOJHECHUE
MPOCTENULIHUX OMBITOB;

NPOBOAUTH MPSAMbIE M3MEPEHHS MPH TOMOIIN HAHOONIee 4acTO HMCIOIb3YeMbIX MPHOOpPOB;

TPEICTABIIATh Pe3yIbTaThl I3MEPEHHH B BU/IE TaOHII,

JIeNaTh BRIBOJBI HA OCHOBE HAOFOICHUIA,

HAXOJUTh NPOCTEHIINE 3aKOHOMEPHOCTH B MPOTCKAHMM SABAEHUH W OCO3HAHHO MCMOIBb30BATh HX B
TIOBCETHEBHOM KU3HH, COOMTIOas Pa3yMHbBIE TPABHJIA TEXHUKH 0S30TMACHOCTH U MPOTHO3MPY S MOCTISACTBHS
HENPaBUWIbHBIX JEHCTBUM.

B mporecce SKCIEpUMEHTAIBHOTO HUCCIEAOBAHUS (U3MYECKUX SBJICHUH (TIpOIieccoB) u  0000ImeHus

MOJYYCHHBIX PE3YJbTATOB YHAIIUECA AOJIPKHBI HAYUUTBCH !

YCTAHABINBATh (DYHKIMOHATBHYIO CBSA3b U B3aMMO3AaBUCHUMOCTD SBICHUIA (MPOIIECCOB);

MOJIETUPOBATh SABJCHUA (IPOLIECCHI);

BBIIBUTATh THIIOTE3bI, HSKCIICPUMEHTANBHO TPOBEPATh WX UM HMHTEPIPETUPOBATH TMOJYUYESHHBIC
Pe3yJbTATHL,

M3y4aTh (PM3UIECKUE 3aKOHBI U TEOPHH, YCTAHABINBATH TPAHULBI MX TPUMEHHMOCTH.



Kommynukatusaeie YY1

e OrcTamBas CBOK TOYKY 3PSHHSA, IPUBOAUTH APTYMEHTHI M OATBEPKAATh HX (haKTaMHA.
B JUCKYCCUHM BBIJBHTaTb KOHTPAPTYMEHTHL,

e VYMeTb

MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH).
e VUuThCA KPUTHYHO OTHOCHTBCA K CBOEMY MHEHHIO, YMETh NpPH3HABATh OIIMOOYHOCTH CBOETO MHEHHUS U
€ro KOPPEKTUPOBAT.
e Pazmmuare B MICEMEHHOW M YCTHOHM pedH MHEHHE (TOUKY 3pEHHA), JOKA3aTelbCTBA (aApPryMEHTHI, (PaKTh),
TUIOTE3bI, AKCHOMBI, TEOPHH.
e VMeTh B3IVIHYTh HAa CHTYALMIO C MHOW TO3WIMHM M JOTOBAPUBATHECA C JEOJBMH, NPHIASPKUBAFOIIUXCS
UHBIX TOUEK 3PEHHSI.

nepe()paspoBaTh CBOKO  MBICITb

OcHoBHoOe coaep;kaHHe TPOrPaMMBbI

(BmazeHmne

Ne' pazpgena u HazBanue pazaenos u TeMm KommuectBo vacos Hata
TEMBI
Bce | Teopus | Ilpaktu
ro Ka
Pasnen 1 BBOIHBIE 3aHSATHS. 4 3 1
duzmdecknii SKCIEPUMEHT U IU(POBBIE
nJadoparopuu
1.1 Ludposeie JaTYHKH. Obrmue 2 2 6.09
XapaktepucTi- ku. Pusmaeckue >(QexTor, 13.09
HCTIONb3YEMBIEB paOOTE JATYUKOB
1.2 JIByXKaHAIbHAs TIPHCTAaBKA-OCIIAIIOrpad. 2 1 1 20.09
OcHOBHBIE ~ TpHUHUMIIBI ~ paboOTBl ¢ 2709
MPUCTABKON
Paznen 2 OKCTIEPUMEHTATbHBIC UCCIIeTOBAHUS 11 11
MEPEMEHHOTO TOKa
2.1 N3mepeHne XapakTepUCTUK NEPEMEHHOTO TO- 1 1 4.10
Ka ocuuyuiorpagom
22 AKTHBHOE CONpPOTHUBICHHE B LIENM MEpPEMEH- 1 1 11.10
HOTO TOKa
23 EMKOCTb B LIeNHU TIEPeMEHHOT0 TOKa 1 1 18.10
24 WNHIyKTUBHOCTD B LIEMH NEPEMEHHOTO TOKA 1 1 25.10
2.5 Uzyuenne 3akoHoB OMa A4 LienH MepeMeH- 1 1 8.11
HOTO TOKa
2.6 [TocnenoBaTenpHbIN pe30HAHC 1 1 15.11
2.7 [TapannenbHblil pe3oHaHC 1 1 22.11
2.8 Jnox B Lenu nepeMEeHHOTO TOKa 1 1 29.11
29 JlelcTByIOIIEE 3HAYCHUE MEPEMEHHOIO TOKA 1 1 6.12




2.10 3aryxarorue KojaeOaHvs 1 1 13.12
2.11 Bsaumounny ks, Tparcdopmarop 1 1 20.12
Paspen 3 Cvaprdon Kak (usiHeckas 1aboparopus | 6 6
3.1 TennoBas kapra OCBELIEHHOCTH 1 1 27.12
32 Ceet manékoit 3Be31bl 1 1 17.01
33 YpoBeHb myma 1 1 24.01
3.4 3BYKOBBIE BOJTHBI 1 1 31.01
3.5 Knerka ®apanes 1 1 7.02
3.6 Io Bosnam Wi-Fi 1 1 14.02
Paznen 4 [TpoextHas pabora 13 11
3.1 [IpoexT ¥ MPOEKTHBIM METOA MCC/IEA0BAHUS 1 21.02
3.2 Bribop TeMmbl WCCEOBaHWSA, OMPEAcICHHe 1 28.02
Lenen v 3angay
33 IIposenenue UHIUBULY AJIbHBIX 8 8 7.03
HCCIIEJOBAHUI 14.03
21.03
4.04
11.04
18.04
25.04
2.05
3.4 [MoarotoBka K MyOIMYHOMY TIpeICTABICHHUIO 2 2 16.05
MIPOEKTA 23.05
Hroro: 33 28

Pasnen 1. Beogusle 3auATHA PU3MUECKHIT SKCIIEPUMEHT U LU(PPOBBIE Ta00paTOpUn

Tema 1.1. Hudpossle maramkn. OOmme xapaktepucTHkH. PDuzmueckue 3((EKTh, NCTIOIb3yEMbIE B
paboTe JaTYNKOB

LuppoBsle maTiMKM W WX OTIMYHE OT AHATOTOBBIX MPHOOPOB. OOIIME XapaKTEPUCTHKH JAaTYHKOB.
®usnueckue 3¢ PeKThI, UCTIONTb3yEMbIE B Pa0OTE TATIUKOB.

Tema 1.2. JIpyxkananpHas nmpuctaBka-ocruiorpad. OCHOBHbIE NPUHIHIBI PabOTHI C TPUCTABKON
[oaxmroueHne ABYXKAHATBHON MPUCTABKH-ocHmtorpada. biaoku mactpoek. OmnpeneneHnenapaMmeTpoB
ocuwutorpamMmel. Pabora ¢ tpurrepom.

Pasnen 2. DxcnepuMmeHTaNbHBIE HCCIenOBaHMs iepeMeHHoro Toka [lpakrmaeckas pabora Ne 1. «M3mepenue

XapaKTEPUCTHK TEPEMEHHOTO TOKa OcLiLIorpadom»
Lleae paboTHI: TONYYUTH 3IEKTPUYECKUE CHUTHATBI PA3MHYHBIX (JOPM, HM3MEPUTh AMIUIUTYIY HU



NIePUOJ MEPEMEHHOTO TOKa € TIOMOIIBIO Ocutorpada.
ObopynoBaHHe H MaTepuanbl. JIBYXKaHAIbHAsA MNPHUCTABKa-ocIuiorpad, 3BYKOBOH TeHepaTop,
COEIMHUTEIbHBIC IPOBO/A.

[MpakTudeckas padora Ne 2. «AKTUBHOE CONPOTHBICHHE B IIETIH MEPEMEHHOTO TOKa»

Llens paGoTHI: OMpeAeTUTh 3aBUCUMOCTh COMPOTUBICHUS OT YACTOTHI MEPEeMEHHOTO TOKA, CABHT (a3
MEXKIOY TOKOM H HATIPSKCHHUEM I aKTUBHOM Harpy3Ku.

OOopyaoBaHHEe W MaTepuanbl: JBYXKaHATbHASA IIPHCTaBKA-OCLIIIOTpad), 3BYKOBOH TIeHEpaTop, 1Ba
pesucropa conpotusieHreM 360 OM, COeTMHNUTENTbHBIE IPOBO/IA.

ITpaxTuueckas padota Ne 3. « EMKOCTb B IignH NepeMeHHOro TOKay
Leap paboTsl: OmpeaeIuTs 3aBUHCHMOCTD COIPOTUBICHHUA OT 4acTOTHI MIEPEMEHHOTO TOKA, CABHT (a3
MEXAY TOKOM U HaIPSIKEHUEM 711 KOHICHCATOPa.
ObopyzoBaHHe W MaTepHaTbl. JBYXKAHANbHAS MPUCTaBKA-OCIWLIOTpad, 3BYKOBOH TeHeparop,
pesuctop conpoTusieHueM 360 Om, koHaeHcaTop €MkocTbio 0,47 MKD, cCoeIMHUTENbHBIE TIPOBOAA.

[TpakTuueckas padbora Ne 4. « IHAYKTUBHOCTD B LIEIH EPEMEHHOTO TOKA»
Lleas paboTsl: OmpeaenuTh 3aBHCHMOCTD COMPOTHBICHHA OT YacTOTHI MEPEMEHHOTO TOKA, CIOBHT (a3
MEXAY TOKOM U HAalPSDKEHUEM TS KaTy KU UHAY KTUBHOCTH.
OOopyaoBaHHe W MarepHaabl. JABYXKAHATbHAA NPUCTABKA-OCIULIOTPad, 3BYKOBOH TIeHEpPATOp,
pesuctop compotueieHreM 360 Owm, karymka MHIYKTHBHOCTBIO 0,33 MIH, COemUHHUTENbHBIC
MIPOBOJA.

[Mpaktiaeckas padora Ne 5. «3ydyenne 3akoHoB OMa A/ IETH MEPEMEHHOTO TOKa»
Lens paboter: mpoBeputh 3aKoH OMa I LeTH TIePEMEHHOTO TOKA.

O60py,Z[OBaHI/Ie U  MaTepuajbl. JaTYUK TOKA, MJATUUK HANPKCHUA, HWCTOYHUK MNEPEMECHHOIO
HaNpAKCHUA, pCOCTAT, KATYIIKA HHAYKTUBHOCTH, KOHACHCATOP, COCAUHUTE/IbHBIC TTPOBOJA.

[MpaxTudeckas pabora Ne 6. «IlocnexoBaTenbHEIN Pe30HAHC)
Lleae paboTel: M3YYUTH  SBNCHHE SJEKTPUYECKOTO  PE30HAHCA A MOCIEAOBATEIBHOTO
K0J1e0aTeIbHOTO KOHTYPa (PEe30HAHC HATIPSIKEHUH ).

ObopyzoBaHMEe ¥ MaTepHajbl. JBYXKAHAIbHAS TMPUCTABKA-OCILIOrpad, 3BYKOBOW TeHepaTop,
pesuctop conporuBienreM 360 Om, karyimka uHAYKTUBHOCTBIO 0,33 MI'H, KoHAEHCATOpP éMKOCTRIO 0,47
MK®, COeIMHUTENBHBIE IPOBOA.

[TpakTudeckas padora Ne 7. «IlapannenbHBIN pe3oHAHE»

Llenb paboTHI: M3Yy4YHThH SBICHHE SIEKTPUYECKOr0 Pe30HAHCA IS MApaIeIbHOTO KOIeOaTEbHOTO
KOHTYypa (pPe30HAHC TOKOB).

ObopyzoBaHMEe ¥ MaTepHajbl. JBYXKAHAIbHAS TMPUCTABKA-OCILIOrpad, 3BYKOBOW TeHepaTop,
pesuctop conportuBienreM 360 Om, katymka uHAYKTUBHOCTBIO 0,33 MI'H, KOHAEHCATOpP EMKOCTRIO 0,47
MK®, COeIMHUTENBHBIE IPOBOA.

[TpakTudeckas padora Ne 8. «/luox B Lienn nepeMeHHOro TOKay

Hems paboTsl: mcCAeqOBATH  MPOXOXKIACHHE IEPEMEHHOTO  IEKTPHUECKOr0  TOKAa  depes
HOJIYIPOBOAHUKOBBIN JUOM.

ObopyzoBaHHe W MaTepHaTbl. JBYXKAHANbHAS MPUCTaBKA-OCIWLIOTpad, 3BYKOBOH TeHeparop,
pesucTop conpoTusieHneM 360 OM, Oy IPOBOIHUKOBBIN AUOA, COEUHUTENBHBIETIPOBOA.

[Mpaktnueckas pabora Ne 9. «JleiicTByromee 3HaueHHWE TNepeMeHHOro Toka» Llemp paboTsr:
ONpeJeIUTh ASHCTBYIOIIEE 3HAYCHUE IEPEMEHHOrO TOKA.

OOopyaoBaHHe W MarepHaabl. JABYXKAHATbHAA NPUCTABKA-OCIULIOTPad, 3BYKOBOH TIeHEpPATOp,



pesuctop comnpotusieHreM 360 OM, COeAMHUTENbHBIE MPOBOAA, MIIIMBOJILTMETP MEPEMEHHOIO
TOKA.

[MpakTiaeckas padora Ne 10. «3atyxaromue koeOanus»

Lenb paboThI: M3yYeHHE 3aTYXAONMX KOJTeOAaHMI B KOIeOAaTeTbHOM KOHTYPE.

ObopyzoBaHMEe ¥ MaTepHajbl. JBYXKAHAIbHAS TMPUCTABKA-OCILIOrpad, 3BYKOBOWM TeHepaTop,
pesuctop conportuBienreM 360 Om, katymka uHAYKTUBHOCTBIO 0,33 MI'H, KOHAEHCATOpP EMKOCTRIO 0,47
MK®, COeIMHUTENBHBIE IPOBOA.

[Mpaktiaeckas pabora Ne 11. «B3anmounaykums. Tpaucdopmaropy Lenb paboTsr:

W3Y4YHUTh MPUHIUT padoThI TpaHCHOpPMATOpa.

OOopyaoBaHHe W MarepHaabl. JABYXKAHATbHAA NPUCTABKA-OCIULIOTPad, 3BYKOBOH TIeHEpPATOp,
MHOTOOOMOTOUHBIN TpaHCHOPMATOP, COSTMHUTEIbHBIE MPOBOAA.

Paznen 3. Cmaprdon kak pusmeckas gadopaTopust

[Mpaktuueckas pabora Ne 12. «TemmoBas kapra oceméHHOCTH» Llens paboTsr:
HOCTPOUTh TEILIOBYIO KAPTy OCBEIIEHHOCTH IMOMEIIECHUA.

O0opya0oBaHKe U MaTepHasbl: cMapT(OH C IpeyCTaHOBICHHBIM MOOUIBHBIM TPHIOKEHHEM Sensor
Box for Android.

[MpakTiaeckas padora Ne 13. «Ceet manékoii 38e31b1»

Llenb paboTHI: MPOBEPUTH 3aKOH OOPATHBIX KBAAPATOB NS OCBEINEHHOCTH.

ObopyaoBaHHE W MaTepuanbl. CMapTHOH ¢ MPEAYCTAHOBICHHBIM MOOIIBHBIM TPUIOKEHHUEM Sensor
Box for Android, nammouka, u3mepurenbHas JeHTa.

[TpaxTudeckas padora Ne 14. « YpoBeHb myma»

Llens paboOTHI: OTIpeaeTUTh CaMBIIT Iy MHBI HCTOYHHUK 3BYKA, TIOPOT CIIBIIIAMOCTH YEIOBEKA.

ObopyaoBaHHe M MaTepuansl: cMapT(OH ¢ TPeayCTAHOBIEHHBIM MOOHIBHBIM MPUIOKEHHUEM Sensor
Box for Android, ncrounmk 3Byka, nporpamma Simple Tone Generator.

[Mpaktudeckas pabora No 16. «3Bykosbie BomHBED Llens paboTsr:
M3YYHUTh TPaiK 3BYKOBOH BOJHBI.
ObopyaoBaHHE W MaTepHAIBI. CMAPT(OH C MPEAYCTAHOBICHHBIM MOOWIBHBIM MpIIOkeHHEeM Sound

Oscilloscope u nmporpammoii Simple Tone Generator.

[Mpakriaeckas padora Ne 17. «Knetka Dapanes»
Leas paboTHI: OMpeaenuTh, SKpaHUPYET U (OIBra PaTHOBOIHBL

OGopynoBanue U MaTepHUasIbl: JIUCT MHUINEBON aOMUHUEBOH (ONBrH, JIMHEHKa, [BacMapThoHa.

[MpaxTuueckas padora Ne 18. «Ilo BomHam Wi-Fi»
Leas paboThl: UCCTEI0BATH 3aTYXaHUE U TOTJIOMIEHHE 3IEKTPOMATHATHBIX BOJH.
ObopyzoBaHHe W MaTepwambl. CMApT(OH C MpeayCTAHOBICHHBIM MOOWIBHBIM mpunokeHueM WiFi
Analyzer, Bropoii cMapT$oH Kak Touka foctyna Wi-Fi.

Paznen 4. TlpoexTHas pabora

[TpoexT ¥ TpoeKTHBI MeTox HcchaenoBaHA. OCHOBHBIE STkl MPOSKTHOTO HCCIIEIOBAHHA. BriOOp
TeMbl HCCEJOBaHUA, ompejeleHue Lenaell W 3azad. IlpoBeseHWe WMHAMBUAYATbHBIX MCCIIEAOBAHUM.
INoxroroBka K my O;IMYHOMY TIPEACTABICHHUIO MPOSKTA.

Ipakriaeckas padora Ne 13. «M3yuenue 3akona xoyns — Jlennay»



Lens paGoTel: OmpeAe T KOMMIECTBO TEILIOTHI, BRLIEIAEMOE MPOBOIHUKOM C TOKOM.

OGopynoBaHre 1 MaTepHaNIBl; KOMITBIOTEP, KOMIIBIOTEPHBIH UHTEpQeiic cOopa nanueix Relab Lite,
mysaptHpaTdnk OH3 5 (marumk TOKa W HANPSOKEHMS), HCTOYHMK TOKA, PE3UCTOp, KIIOY,
COEMHUTEITbHBIE TPOBOAA, INTATUB, KATOPUMETP, EMKOCTD € BOJOM.

[paktiyeckas padora Ne 14. «M3ydeHue 3aBUCHMOCTH T0jIe3HON MortqHOCTH U KIIJl nctounmka
OT HanpsKEHUsI HA HArPy 3Ke»

Henp paOoTel: M3y4UTH 3aBUCUMOCTh mojie3HOH MomHoctd u KIIJI mctouHmMka oT compo-
THUBJICHUS] HATPY3KH.

OGopynoBaHre 1 MaTepUasIbl: KOMIBIOTEP, KOMIBIOTEPHBIN HHTEp(eEiic cOopa nanHbx Relab Lite,
MymeTHAATIHK PU3 5 (TaTUMK TOKA M HANPSKEHHA), HICTOYHUK TOKA, PEOCTAT, K04, COSNUHUTEIbHBIE
MIPOBOJA.

[Mpaktiaeckas padora Ne 15. «3ydyenne 3akona Oma Ay MOTHOM HETiy»
Lem paboter: mpoBeputh 3ak0H OMa I MOMHOW e, U3YIUTh PEKUMBI PAabOTHI MCTOY- HUKOB
TOKa.
OGopynoBaHre 1 MaTepUasIbl. KOMITBIOTED, KOMIBIOTEPHbIN HHTEPdeiic cOopa manHbx Relab Lite,
mymeTHAaTIHK PU3 5 (matyMk TOKa W HANPKEHHA), MCTOYHMK TOKA, 2 PE3WCTOpa, 3 KIFOUA,
COEAMHUTENbHBIE IPOBOAA.

IpaxTuaeckas padora Ne 16. « JxcrniepuMeHTaIbHAS POBEpKa mpasil Kupxro-day»
Llenb paboTHI: SKCIIEPUMEHTATBHO TPOBEPUTH 3aKOHBI Kupxroda.

OGopynoBaHre U MaTepyasbl. KOMIBIOTEP, KOMIIBIOTEPHBIN UHTEp(eiic cOoopa nanHbIx Relab Lite,
mymeraAaTduk ®HU3 5 (maTumk TOKa M HANPKEHWA), WCTOYHHK TOKA, S5 PE3HCTOPOB, 3 KIIOUA,
COEAMHUTENbHBIE IPOBOAA.

Paznen 6. DxcnepuMeHTaIbHBIE UCCNIEJOBAHUSA MArHUTHOTO TONA

[Mpakriaeckas padora Ne 17. « MccneqoBaHie MArHUTHOTO TIOJIS MPOBOIHHUKA C TO-KOM)

Llenb paboTHI: BBIABHTH 3aBHCHMOCTH MOYJIS MHIYKIMA MATHUTHOTO TIOJIA MPOBOJHMKA C TOKOM OT
CHJIBI TOKA U PACCTOSIHHSI 0 MPOBOAHUKA.

OGopynoBaHye 1 MaTepUAIBL. KOMITBIOTED, KOMIBIOTEPHBIH HHTEp(eiic cOopa nanHbix Relab Lite,
myJbTHAaTIHK OU3 5, mTaTuBbL, HCTOYHHUK TOKA, MPOBOAHUK, JIMHEHKA, PEOCTaT, KITFOU.

Ipaxtuueckas padora Ne 18. «MccnenoBanue sBIEHUS IEKTPOMArHUTHON WH-TyKLIFFD
Lleas paboOTHI: MCCNEAOBATh ABNCHHE SIEKTPOMATHATHONW WHIYKIHH.

OGopynoBaHre 1 MaTepHaNIBl; KOMITBIOTEP, KOMIIBIOTEPHBIH UHTEpQeiic cOopa nanueix Relab Lite,
mysibtunatank OU3 S, muneiika, KaTymka-MOTOK, MOIOCOBOH MarHuT, TpyOka n3[IBX, nepskarens
115 TPYOKH, IITATHB.

[Mpaxtudeckas padora Ne 19. «M3ydeHne MarHUTHOTO TIONSA COTEHOMAA»
Iene paboThL: HCCIENOBATH pacIpeneNieHne HHAY KL MarHUTHOTO TOJISL BIOJIb OCH CO-JIEHOHIA.
OGopynoBaHre 1 MaTepUasIbl. KOMITBIOTED, KOMIBIOTEPHbIN HHTEPdeiic cOopa manHbx Relab Lite,
MymbTHAATIMK PU3 5 (1aT4MKM TOKA MArHUTHOTO TIOJIA), HCTOYHHK TOKA, COEIMHHU- TEJIbHbIE IPOBOAA,
COJICHOUJ, PEOCTaT.



Pasnen 7. Ilpoektras pabora

[IpoexT ¥ mpoeKTHBIH MeTox HccaeaoBaHusA. OCHOBHBIE 3Talbl MPOEKTHOTO UCCIEA0BAHMAL.
Beibop Tembl mccnenoBaHWA, ompeneneHHe Ieneil M 3agad. [IpoBexeHHe WHIMBHIYATBHBIX
uccienosanuil. [lonrotoBka K my OIMIHOMY MPEACTABICHUIO POEKTA.
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