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MOSACHHUTEJIbHAS 3ATIMCKA

Tporpamma Kypca «B MHpe QH3HKM» MMEET COLMaNbHYI0 3HAYMMOCTh JUis obuectsa. Poccuiickomy obuecTBy
HYXHbI 00pa3oBatHble, HPABCTBEHHBIE, NPEANPUHMUHBLIE JIOJH, KOTOPHIC MOTYT CaMOCTOSTENBHO MPHHAMATH
OTBETCTBEHHBIC PCLICHHS B CHTYalMsiX BbIGOpA, MPOrHO3UPYS MX BO3MOXHbie nocieactsus. OnHOH W3 3ajad
CErOAHAIIHEro 06pa3oBaHus — BOCIHTAHKE B YYALEMCs CAMOCTOSTENbHOMH aHocTH. TTpeutaraemas nporpavma
CMOCOOCTBYET PA3BUTHIO Y YHAIIMXCH CAMOCTOATENLHOTO MBILLICHHS, (JOPMUPYET Y HHX YMECHHSA CaMOCTOATENbHO
NpHOOpeTaTh M MPUMEHSATh MONYYEHHBIE 3HAHMA Ha mpakTHke. PassutMe W (QOPMUPOBAHHMC BhILIEYKA3aAHHBIX
VMEHHH BO3MOXHO 61arofaps CTHMYJIUPOBAHMIO HAYYHO-TIO3HABATENBHOO MHTEPECA BO BPEMA 3aHATHI.
Konuenuus cospeMeHHoro 00pasopaHus NoApasyMeBaet, 4T0 YYHTEb Nepectaér ObiTh OCHOBHBIM HCTOTHHKOM
HOBBIX 3HAHMii, a CTAHOBHTCS OPraHH3aTOPOM N03HABATENbHON AKTHBHOCTH YYalIMXCS, K KOTOPOH MOKHO OTHECTH
U HMCCIENOBATENbCKYIO AEATENBHOCTb. COBPEMEHHBIE JKCEPUMEHTANIbHBIE HCCE0BaHUS 110 ¢usnke yxe
HEBO3MOYKHO MPECTABHTH 6€3 HCTIOTb30BAHMS AHATIOTOBBIX H L(POBBIX H3MEPHTEIBHBIX IPHOOPOB.

B denepansioM rocyaapcTBeHHoM obpasosatenshom  cranpapre  (PI'OC) npomMcaHo, uTO OAHMM M3
YHUBEPCAbHBIX yueOHbIX AeicTBui (YY]1), mpHOOpeTaeMbIX YHaIIUMHUCS, TODKHO CTaTh yMECHHE (TIPOBCACHHA
OIBITOB, MPOCTBIX 3KCNIEPUMEHTAILHBIX MCCIENOBAHHH, MPAMBIX M KOCBEHHBIX W3MEDPCHHii C HMCMOIb30BAHHEM
QHAIOTOBBIX M IHM(POBBIX M3MEPHTENbHBIX MPUOGOPOBY. JUIA ITOrO YuHTeNb (M3HKH MOXKET BOCIONB30BATHCSA
yueGHBIM 06OpYIOBAHHEM HOBOTO MOKONCHHS — LppoBbiMa Jabopatopusimu. Lludpossie nabopaTtopuu 1o
¢u3nKe NpEeACTABIICHBI IATHHKAMH JUIS M3MEPEHHS M PETHCTPALMK Pas/IMIHBIX apaMeTpOB, unrepdeiicamu cbopa
JaHHBIX H MPOrPaMMHBIM 00ECTICYEHHEM, BH3YaIM3HPYIOIMM IKCTIEPHMEHTAIIbHBIC 1aHHBIC Ha SKpaHE. [Ipu 3TOM
SKCMEPUMEHT OCTAETCS TPAAMIUMONHO HATYPHBIM, HO MOJIY4EHHBIC IKCIICPUMEHTAIBHBIC JAHHBIC obpabartsiBatoTCs
W BHIBOIATCS HA JKPaH B PealbHOM Macurabe BpeMEHM H B PalMOHanbHON rpaduueckoii gopme, B BHae
YMC/IEHHBIX 3HAYeHMH, auarpamM, rpadukoB u Tabnmu. OCHOBHOE BHHMAHHE YYAlMXCA [PH  ITOM
KOHLIGHTPHPYETCA He Ha COOPKE M HACTPOHKE HKCMIEPUMEHTAILHOI YCTAHOBKH, @ HA MPOEKTUPOBAHHH Pa3lHIHBIX
BAPMAHTOB TPOBENEHHS IKCIIEPUMEHTA, HAKOIJICHWH AAHHBIX, MX AHAJIM3E W MHTCPNPCTALliH, (opMmyIHpOBKE
BLIBOJIOB. DKCIIEPHMEHT KaK HCCENOBATENbCKHI METON O0yueHMs YBEIM4MBACT II03HABATEbHBIH HMHTEPEC
YUAHXCA K CAMOCTOSTENbHOM, TBOPYECKOH NEATENBHOCTH. 3aHATHA Ha OJISKTUBHOM Kypee HHTErPHPYIOT
TEOPETUYECKHE 3HAHMA M MPAKTHIECKHE YMECHHS YHaUIMXCHA, a TakoKe crnoco6CTBYIOT (JOPMHPOBAHHIO Y HHX
HABBIKOB TPOBE/IEHHS TBOPUECKHX paboT yuebHO-HCCIIeI0BATEILCKOrO XapaKkTepa.

Llenesas aymuropus: yqaumecs 10—11 kiaccos 00meo6pa3oBaTe/bHbIX OpraHU3alHi.

IleH MPOrpaMMbL: 03HAKOMHTh YHaUIMXCA ¢ (M3UKOH Kak SKCIIEPHMEHTALHO HAYKOH, chopMHPOBATH Y HUX
HABBIKH CAMOCTOSTE/bHOMH PaboTsl ¢ M(POBLIMU 1aTIHKAMH, IPOBEJCHHS H3MEPCHHI (M3MUECKMX BENTMUMH H X
06paboTku.

ILTAHUPYEMBIE PE3YJIbTATBI
JIn4HOCTHBIE Pe3yJIbTATHI
JIMUHOCTHBIMU pe3y/IbTATAMH H3YUEHHS TpeaiMeTa «PU3HKay ABJISIOTCA CIIEAYIOLIHE yMCHUS:
1) 0co3HaBaTh EAMHCTBO M UEJNOCTHOCTb OKDYXKAIOUIEr0 MHpA, BO3MOKHOCTH €r0 MO3HABACMOCTH M
O6BACHAMOCTH HAa OCHOBE JOCTIDKEHMH Haykd. [T0CTENEHHO BBICTPauBaTh COOCTBEHHOE LENOCTHOE

MUPOBO33PEHHC!
® Bmpa6amna'n> CBOM COOCTBEHHBIE OTBETHl HAa OCHOBHBIC JKH3HEHHBIC BOIPOCHI, KOTOPBIC CTABHT JIMYHBIH

JKU3IHEHHDIHA OMBIT,
¢ V4UTLCA MPH3HABATH MPOTHBOPEYHBOCTL M HE3aBEPIIEHHOCT CBOMX B3IUIJOB HA MHP, BO3MOXHOCTH HX

HU3MEHEHUA,
* YUMTHCS MCTIOJIB30BATh CBOH B3IJIA/LI HA MHD JUIA 0OBACHEHHS PA3IHYHBIX CHTYAUHH, PELIEHHS BO3HHKAIOMIMX
npo6ieM ¥ U3BJIEYEHAA KHIHEHHBIX YPOKOB;

2) 0CO3HaBaTh CBOM HMHTEPECHI, HAXONMTL W H3y4aTh B yueOHHKAX N0 PasHbIM MpEAMETaM MaTepual,
MMEIOLMI OTHOLIEHHE K CBOMM HHTEpecaM. Mcronb30BaTh CBOM HHTEPECHI Ul BbIOOPa HHAHBHYALHOM
06pa3oBaTebHONR TPACKTOPHH, noTeHIHATLHOM 6yayiIeii npodeccHi 1 COOTBETCTBYIOLIErO MPOPHILHOTO
obpa3oBanus,

3) npxoGpeTaTh ONBIT yYACTHS B ACAX, IPHHOCAUIMX MO/B3Y JIHOAIM,

4)  OUCHMBATL KU3HEHHDIC CHTYALMH C TOUKH 3PCHHA GesonacHoro 00pa3a sKH3HKA H COXPAHEHHS 310POBbSI
VuuThes BLIOMDATH CTHIbL [OBEJICHHA, NPUBBIMKH, obecrieunBaonie Oesonacublit o0pa3 Ku3HH H
COXPaHEHHE CBOETO 310POBbA, A TAIoKE OJIM3KNX MOAEH H OKPYKAIOLIHX,

5)  OUEHHBATH HKOJOTHYECKHH PHCK B3AMMOOTHOLICHHH YEJIOBEKA H NPHPOLLbI. MOpMHPOBATEL IKOJIOTHUECKOE
MBIULJICHHE, YMEHHE OLECHWBATL CBOK) JCATENBHOCTE M NOCTYNKH APYrUX JIOACH € TOUKH 3penis
COXPAHEHHS OKPYKAIOUIEH Cpe/ikl.
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Meranpeamernnie pe3yabTaThi
MeranpeameTHbIMI pesyabTaTaMK H3yueHus npeamera «Pu3nKay ABIACTCH

dopmuposanue VYL

Peryastusubie YV/1

* Camocrtositensio ofHapyxusath H (opMyaHpoBaTh PO
NeSATeBHOCTH.

« BoUIBHaTh BEDCHH PELICHHS NTPOG/IEMbI, 0CO3HABATH KOHCUHBIH PE3y/IbTAT, BbI
¥ MCKaTh CAMOCTOSTENLHO CPENICTBA JOCTHKEHHSA LEIH.

+ CocTaBnsTh (MHIMBHAYATBHO WIH B FPYNINE) MUIAH PELICHUSA npobaeMBI.

« Pabotas mO NpEAIOKEHHOMY H (W) CAMOCTOATENbHO COCTABICHHOMY ILTaHY, WCIIONB30BaTh HapAmy ¢
OCHOBHBIMH CPE/ICTBAMH M JIONOIHHTEbHbIE: CIIPABOYHYIO JIHTEPATYPY, dusnueckne npudOpbl, KOMIBIOTE.

* [1IaHMPOBATH CBOIO HHAUBHIYATBHYIO 06Pa30BaTE/NbHYIO TPACKTOPHIO.

« PaGoTaTh MO CAMOCTOSTEIHHO COCTABICHHOMY TUIaHy, CBEpSACH C HUM H Ii
OIMOKH, HCIONB3Ys CAMOCTOATELHO NO00PaHHBIC CPEACTBA.

« CaMOCTOSITETHHO OCO3HABATh MPUYMHBI CBOETO yCIeXa M HEyCrexa 1
Heycrexa.

« YMeTb OLCHUBATS CTENEHb YCTICHTHOCTH CBOCH HHMBHYAIbHOH 06pa3oBaTebHOM ESTETBHOCTH.

« JlaBaTh OLEHKY CBOMM JIMYHOCTHBIM KayeCTBaM H U€pTaM Xapaxktepa («KaKoB $»), OMPENENATh HAMPABICHHA
CBOEro PasBHTHS («KaKUM 5 XOHY CTATh», «4TO MHE JUIsi 9TOr0 Hal0 CHenaThy).

GreMy B KJIACCHOH M WHIMBHAYATbHON y1eOHOH

OupaTh U3 NPEUIOKEHHBIX CPENICTB

eJIbK0 JEATCIbHOCTH, HCIIpaBJIsad

e T e eI )

HaxXO0UThb crocoObl BEIX0A U3 CUTyallMH

Mo3uaBareibubie YVY/L
« AHATTH3MPOBAT, CPABHHBATH, KIACCH(QHUHPOBATH 1 060011aTh H3y4YEHHBIE TIOHATH.

« CTPOHTS JIOTHUHOE PACCY’KIEHHE, BKTIOUAIONIEE YCTAHOBCHHE TIPUYHHHO-C/IEICTBEHHBIX CBA3CH.

« [TpencTasisTh MHHOPMALIHIO B BHIE KOHCTICKTOB, TabJmIL, cXeM, rpaUKoB.

« [Ipeo6pa30BbBaTh HHPOPMALMIO H3 OJHOTO BUAA B ipyroii u BBIGHpaTH yA00HYIO A cebs gopMy (uKcauru U
npeacTaBneHus HHGOpMAIH.

« MCrionb30BaTh PasIMyHbIE BHIbI YTEHHs (M3ydatoliee, MpocMOTpOBOE, 03HAKOMHTE.
CITyLIaHMUSL.

o CamoMy cO31aBaTh MCTOUYHHKHM HH
nHdopMaLHOHHO# 6€30MacHOCTH.

e VMerh HCIOJb30BaTh KOMITHIOTEPHbIE H KOMMYHHKALIHOHHBIC TEXHOI

CBOMX LieNeii.
« VYMeTh BHIOMpaTh aICKBaTHBIE 3a1a1C NpOrpaMMHO-aNNapaTHbIe CPEICTBA U CCPBHCRL.

Ipeamerubie YY/I
ITpu obyueHHuH (usnke neATENBHOCTD, CBA3AHHAA C npoBeAeHHeM (H3HYECKOro JKCMEPUMEHTA, OKa3hIBACTCA

KoMIUIeKcHOl. OHa BKmouaeT B Cebs Pl JTanoB: IUIAHUPOBAHHE, MOJIC/IMPOBAHNE, BbIABHKEHHE T[HIIOTE3,
Ha6.mio1cHue, 110160p MPHGOPOB M MOCTPOCHHE YCTAHOBOK, HIMEPCHHC, npeacrasienye H 00001eHne pe3yIbTaToB.
JIis OCBOGHHMS YKa3aHHBIX JTaroB NMPHMCHACTCA IKCIEPUMEHTANIbHBII METOM M3yyeHUs (QM3MUCCKHX ABNCHHA H
npoueccos. [Ipy MOArOTOBKE yHAUMXCH 10-11 xnacca k cmaye EI'D mo (usmke cnenyer chopMupoBath y HHX
yMEHME peliaTh JKCIIEPHMEHTATLHBIC 3a/atH. B npouecce MX BBIIOJHEHHS MOXHO MOBTOPHTH 3HAUMTENbHbIH

065HEM MPOiiIEHHOr0 Yue6HOro MaTepHaia.

[1prmep IKCTIEPUMEHTAIBLHOTO 3a/IaHHA

3akpenute KkEN00 B LITATUBE U YCTAHOBUTE HAKJIOH >ké106a TakuM 006pa3oM, YToOBI LIAPHK TIPOXOHIT BCIO JUTHHY
xén06a. Ucronb3ys AMEIOUTHE 3HAHUA, ONPEACIHTE.

a) yCKOPEHHE LIapHKa,
6) ckopoCTh IApHKa B KOHLE kénoba. Ykakute, KAK MIMEHSIOTCA Creaylouwme (u3HIecKHe BENMuMHbI MpH
JBHKEHHH LIApUKa BBEPX 110 KEN00Y:

a) CKOpOCTb,

6) yCKOpEHHE,

B) IOTEHLMANbHAS JHEPIrUs,

I') UMIYJIbC,

) KHHETUYECKAs SHEPrHA;

€) NONHAsA MEXAHWHECKas YHEPIHA B PEAILHBIX YC/IOBHAX (¢ yu&ToM Tpenus),

) T0JTHAS MEXAHUYECKAs IHEPTHs B HACAILHBIX YCIOBHAX (6e3 yuéta TpeHns).

Peiuenue IKCIIEPUMEHTAILHBIX 337124 GOpMHUPYET y YHalHXCsl CICAYIOUHE yMEHIL:

* IPOBOANTE HAGTIOICHNUS 1 OTTHCHIBATE HX;

* 3a1aBaTh BOTPOCHI M HAXOJMTH OTBETbI HA HHX ONBITHBIM MYTEM, T. €. TUIAHHPOBATH BBITIOJIHEHHE NTPOCTEHIINX

JIHOE, TTOMCKOBOE), ITPHEMBI

dopmaumy pasHOro TUMa M JUIA PasHbIX ayMTOPHii, COOMIONATh MpaBHia

OrMM KaK MHCTPYMEHT Uil JOCTHIKCHMSA

ONBITOB,
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: :‘Ingxﬁ;xmue U3MEPEHHS NPH NOMOLIH nanbosiee HacTo HCrob3yeMbIX NPHOOPOB;
st d Pe3ybTaThl H3MEPEHH B BHJC Tabumi;
BIBOJIBI HA OCHOBC HAOMHOCHHIA,
* HAXOIUTh NPOCTENIHE 3AKOHOMEPHOCTH B MPOTEKAHHH SBJICHHH M OCO3HAHHO UCTIONIB30BATE X B TOBCEIHEBHOH
)KIE!HH, cobmonas pasyMHble NPaBHAA TEXHWKH 0GE30MaCHOCTH M MPOTHO3MPYS MOCAEACTBUSA HEMPABHIBHBIX
ACHCTBHHN.
Bumonuenne naGopatopubix  pabor (u3MYECKOro NPAKTHKYMa JOMKHO ObITh CBA3AHO C opranu3auMei
CaMOCTOATENLHOMN H TBOPYECKO# ICATENLHOCTH YYalUXCs.
Bo3MOXHbIN BapHanT MHAMBMAyaTM3auM¥ paboTel — 9TO MOAOOP HECTAHAAPTHBIX 3ajaHuii  TBOPYECKOTO
XapaKTepa, HaNpPHMEp MOCTAHOBKA HOBOI 1a60paTopHOil paboThr. OPHIHHATLHOCTh TAKOTO 3aaHAA 3aKITHOHACTCH B
TOM, YTO YYaIIMIACs NEPBBIM COBEPLIACT ONPEACNEHHBIE NEHCTBUS M0 BBINOJIHEHHIO nabopatopHbiii paboTsl. [1py
3TOM pPe3yJIBTAT €r0 KCIIEPHMEHTATBHON JIEATENHHOCTH MEPBOHAYAILHO HEM3BECTEH HH MY, HH YHHTCIIO.
DaKTHYECKH 31€Ch NPOBEPSETCS HE CTONBKO 3HAHME KAKOro-mHOO (M3MUECKOro 3aKOHa, SABJICHHA WIH TPOLECCa,
CKOMBKO CMOCOGHOCTb YUAIIErocs K MOCTAHOBKE M BBINOJHEHUIO (PH3HYECKOrO SKCIEPUMEHTA. ITpoBenst cepHto
HEOOXOAMMBIX H3MEpEHHH W BBIYMCICHH, OH OLEHMBACT NOTPEINHOCTH M3MEPEHHH M, €CIIM OHH HEXOMYyCTHMO
BEJIUKH, HAXOAWT OCHOBHBIE MCTOYHMKH OUIMOOK M MpoOyeT MX ycTpanwuTh. [IpyruM yHauluMcs Kiacca MOKHO
MPeVIOKNTS HHIMBUAYATBHbIE 3aJAHHS HCCIIE0BATENBCKOT0 XapakTepa, B XOAE BBIMOMHCHUA KOTOPBIX OHH
NOJMyYaT BO3MOXHOCTb OTKDBITb HOBBIE, HEH3BECTHBIC 3aKOHOMEPHOCTH WM JIAKE CO3MATh M300peTeHHE.
CaMOCTOSTENBHOE OTKPHITHE H3BECTHOrO B (DH3MKE 3aKOHA MM «M300peTeHHE croco6a u3MepeHus Gu3uuecKoi
BEJIMYHHBI ABJISETCS OOBEKTHBHBIM J0KA3aTENLCTBOM CIIOCOOHOCTH YYALMXCS K CaMOCTOATEIBHOMY TBOPUECTBY.
B pe3ynbTaTe TaKoH ASATENBHOCTH Y HUX (OPMHPYETCS YBEPEHHOCTb B CBOMX HHTCIUICKTYJIbHBIX CrI0COOHOCTSIX.
B npouecce IKCIEPUMEHTAIBHOTO HCCIIEIOBAHMS (GU3MIECKUX ABJICHHH (mpoueccoB) u 0000UIEHHs MOTYIEHHBIX
PE3yJbTATOB YHALIHECA MOJDKHBI HAYIUThCS:
* YCTAHABIHMBATH (DYHKLIMOHAILHYIO CBA3b 1 B3AHMO3ABUCHMOCTD BJICHHH (mpoueccoB);
* MOJICTHPOBATH SBJICHHSA (TIPOLECCHI);
« BLUIBUTATh FHITOTE3bI, IKCIEPUMEHTAIIBHO MPOBEPATH X U HHTEPNPETHPOBATH MOTY4CHHBIC PE3yIbTATHI,
* M3y4aTh (PU3MUECKHE 3aKOHBI M TEOPHH, YCTAHABIHBAT IPAHALIBI HX NIPHMCHUMOCTH.

KommynukaTusubie YY/{

« OTCTauBas CBOKO TOYKY 3PEHHUS, IIPHBOIMTh apryMEHTbI M MOATBEPIKAATD HX (axram.

« VMeTh B JHCKYCCMHM BBUIBHIaTh KOHTDAapryMeHTbl, repepasuposath CBOIO MBICIb (BnazmeHHe MEXaHH3MOM
IKBHBAJIEHTHBIX 3aMEH).

* VYUTHCA KPUTHYHO OTHOCHTBCS K CBOEMY MHEHHIO, YMETh MPH3HABATH OMOOYHOCTh CBOETO MHEHHMA H €r0
KOPPEKTHPOBAT.

« Pazuuath B MHCHMEHHOH M YCTHOW pedn MHeHHE (TOUKY 3peHusi), 0Ka3aTebeTBa (aprymeHTsl, (aktsi),
[HIOTE3bI, AKCHOMBI, TCOPHH.

« YMETh B3MISHYTh HA CHTYALWMIO C HHOH TMO3HULMH 1 IOrOBAPHBATLCA C JIOABMH, MPHACPKUBAIOLIMXCA HHBIX TOUCK

3PEHHUA.

IIpeameTHbIe pe3yIbTATHI

BhInyCKHUK Hay4HTCH:

o JIEMOHCTPHPOBATh HA MPUMEpPAX poJib W MECTO dn3uku B YOPMHPOBAHHK COBPEMEHHOMH HAYYHOH KapTHHbI MHPA,
B Pa3BUTHH COBPEMEHHOH TEXHHKH H TEXHONOrHii, B MPAKTHYECKOIT EATENLHOCTH JIOACH;

* IEMOHCTPYPOBATh Ha NIPUMEPAX B3aNMOCBA3L MEIKILY (u3uKO# M APYTHMH €CTECTBEHHBIMH HAYKaMH,

* YCTaHaB/IMBATh B3aMMOCBA3b ECTECTBCHHO-HAYIHBIX SABJICHUH M TIPUMEHSATb OCHOBHBIE (PH3NUECKHE MOZIEIH s
MX OMUCaHus ¥ 00BACHEHHS,

* MCTIO/b30BaTh MH(OPMALHIO (PH3HIECKOTO CONCPKAHMA NMPH PCLICHHH y4eOHBIX, MPAKTHYECKHX, MPOEKTHBIX H
HCC/IEI0BATENLCKHX 327124, HHTErpUpyA MH(OPMALIMIO H3 PAsHYHBIX HCTOUHHKOB H KPHTHHCCKH eé oLeHuBas;

¢ pa3nu4aTh M YMETh MCIO/Ib30BaTh B yueBHO-HCCIIE/10BATENCKON ACATENLHOCTH METOMbI HAY'WHOIO TO3HAHMS
(Habmofenne, ONMCaHUE, HIMEPECHNUE, IKCIIEPHMENT, BBIJIBIDKEHHE THIIOTE3bI, MOACTHPOBAHHE W AP.) H (POPMBbI
Hay4HOro nosnanus ((aTei, 3aKOHbI, TEOPHH), JACMOHCTPHPYSl Ha TPHMEPAX MX POjib M MECTO B HAYIHOM
MO3HAHUH,

* NPOBOAMTH NpPAMBIE H KOCBEHHLIC H3MCHEHHA (r3MvecKkux BENHUMH, BLIOMPAs M3MEPHTE/bHBIE NPHOOPLI ¢
yuET0M HEO6X01MMOH TOUHOCTH M3MEpEHHH, TUIAHUPOBATL XOJ HIMEPEHHH, NONYUaTh 3HAuCHHE H3MEpSEMOi
BeJIMUMHBI M OLIEHMBATh OTHOCHTENLHYIO MOrPELIHOCT 110 3alaHHAIM (opmynam;

* [IPOBOIMTL HCCACA0BAHNA sapucHMocTell Mexay (H3MYECKHMH BEJIHYMHAMH. NPOBOAHTE H3MEPEHUS H
ONpEENATh HA OCHOBE MCCIE/0BAHMA 3HAYEHHME NAPAMETPOB, XapaKTEPH3YIOUMX JIQHHYIO 3aBHCHMOCTh MEXAY
BEJIHIHHAMH, M IE4Th BLIBOJ C YIETOM NOTPELTHOCTH HIMEPEHHI,
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* WUCNONb30BaTh IS OINMCAHUS Xapakrepa MnpoTeKaHH:A (1)"3H‘{CCKHX npoueccon (I)HSHHCCKHC BEJIUYMHBI H
JACMOHCTPHPOBATH B3aMMOCBS3b MEXKIY HUMH,

* WCMOJNIL30BATh JUIS ONMHCAHHS XapaxkTcpa INnpoTCKaHus (I)HBH‘ICCKHX rnpoueccon (t)HBH‘IeCKHC 3aKOHBI C y‘léTOM

TPaHKL UX MPUMEHHMOCTH;

* PelIaTh KAYECTBEHHBIC 3a/1aUi (B TOM UHCIE H MEXIPEAMETHOrO XapaKTepa): MCrob3ys MOJIC/H, (uznyeckue
BEJIMYHHBI M 3aKOHBI, BHICTPAUBATh JIOTHYECKH BEPHYIO LIEMOUKY 00BACHEHHS (noka3aTenbCcTBa) MPEUIOKEHHOTO B
3a1a4e npouecca (SBIeHUA);

* pemaTh pacuéTHbIC 3aJaYM C ABHO 3aMaHHON (YM3MUECKOH MOJIEbIO: HA OCHOBE aHalW3a yCJIOBHA 3a/aH
BBLIETATH GHUIUYESCKYIO MOJENb, HAXOAHTh (PM3UYECKHE BETHYNHDI H 3aKOHbI, HEOOXO0AUMBIE H JOCTATOYHBIC 1UIsA €€
PEILCHNS, ITPOBOAMTL PACUETHI U MTPOBEPSTH NOJYYEHHBIH PE3yIbTaT,

* YYMTBIBATL [PaHMIbI TPHMEHEHMS M3YYEHHBIX (M3MUECKMX MOAENCH NpH  PEIICHHH (¢usnyeckux H
MEXITPEIMETHBIX 33134,

* WCTOMB30BaTh MH(OPMALMIO M MPHMEHATh 3HAHMS O NPUHUMNAX paboTbl M OCHOBHBIX XapaKTEpHCTHKAX
H3YYCHHBIX MaIUMH, NPUOOPOB M APYrMX TEXHMYECKHX YCTPOMCTB Ul PEUICHHA MPAKTHICCKHX, yuebHo-
HCCNIENOBAaTENLCKHAX M MPOEKTHBIX 3a/1ay,

* WUCTIONB30BaTh 3HAHMA O (HU3MYECKMX OOBEKTAX M IpOLECCcaX B TOBCEAHEBHOM JKM3HM JULA obecrieueHus
GesonmacHoCTH mpu oOpawieHHH ¢ MPUOOpaMHM M TEXHHYECKUMH YCTPOHCTBAMH, Ul COXPAHEHHS 310pOBbA H
COOHOIEHHSt HOPM 3KOJIOTHYECKOrO MOBEICHHS B OKPY)KAIOWIEH Cpeje, s MPUHATHS pelIeH it B OBCEIHEBHOH
JKU3HH.

BBIMyCKHHK NMOJIYIHT BO3MOXKHOCTh HAYYHTHCA:

* MOHMMATb U OOBACHATHL LEJOCTHOCTh (PM3HYECKOH TEOPHM, pasiuyaTh rPaHALbl € NPUMEHMMOCTH U MECTO B
psay Apyrux GHU3NYECKUX TEOPHH;

* BJIAJETh MPHEMAMH TOCTPOEHHS TEOPSTHYECKUX J0KA3aTe/bCTB NPOTEKAHHs (PH3HICCKHX ABJICHUI M NPOLIECCOB
Ha OCHOBE MOJIYYEHHBIX TEOPETHUECKHX BbIBOJOB H /10KA3aTE/IbCTB,

* XapaKTepH30BaTh CHCTEMHYIO CBSA3b MEX/Y OCHOBOTIO/IArAIOUIMMHU HAYUHBIMH MOHATHSMH: TIPOCTPAHCTBO, BPEMS,
MaTepus (BELIECTBO, I10JIE), NBUKEHUE, CHIIA, IHEPIHs;

 BBIZIBUNaTh TMIIOTE3bl HA OCHOBE 3HAHUA OCHOBOIOJIAratoLIMX 3aKOHOB;

 CAMOCTOSITENTHO TIAHUPOBATH ¥ POBOANTE (PU3MUECKHE IKCTIEPHMEHTBI,

* XapaKTepu3oBaTh [NODAIbHBIE MPOOJEMbI, CTOALIME MEPE] HUENOBEUECTBOM: DHEPreTHYECKHE, CHIPHEBBIC,
3KOJIOTHYECKHE, — M POJTb (PU3MKH B PELICHHH ITUX Npoduem,

* pemaTh MPaKTHKO-OPHEHTHPOBAHHBIE KAYECTBEHHBIC H PAaCuCTHBIC (usnueckue 3a1auu ¢ BHIOOPOM (PH3MUECKOH
MOJIE/TH, HCTIONb3ys HECKOJBKO (JM3MYECKHX 3aKOHOB MM (DOPMYJ, CBSA3BIBAIOLIMX H3BECTHBIC ¢usnueckue
BEJIMYMHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBA3CH;

* 0OBACHATH NPHUHLIUTIBI PAGOTHI M XapaKTEPUCTHKH M3YYCHHBIX MALUHH, nprbOpoB ¥ TEXHHYECKUX YCTPOHCTB;

+ OBBSCHATD YCJIOBHS IPUMEHEHHS PH3HYECKHX MOJIE/IEH NPH PELICHHH (pr3MIECKHX 3a/1a4, HAXOUTh A/IEKBATHYIO
npeIOkKeHHON 3a1aue GU3UIECKYI0 MOJEb, paspeiiaTh npoGieMy Kak Ha OCHOBE MMEIOIMXCS 3HAHMH, TaK U TIPH
NTOMOLIN METOJIOB OLIEHKH,

IJIAHAPYEMBIE OGPA30BATEJIbHBIE PE3YJIbTATBI

Vyaumecs 10KHbI TPHOOPECTH:

« HABBIKM MCCJIEIOBATENHCKON PaboThl 1O M3MEPEHHIO (PH3MIECKUX BETHUHH, OLEHKE MOrPEIHOCTEH H3MEPEHHH 1
06paboTKe pe3y/IbTaToB;

* YMEHMS 110/1630BATHCS LM(POBBIMH H3MEPHTEIILHEIMA npudopamu;

* yMeHue 06CykaTh NOTyIEHHbIE PE3YIIBTATHI C MPHBJICHCHHEM COOTBETCTBYIOLIEH (PU3HUECKOM TEOPHH,

* yMeHue MyOIHYHO MPEACTABIATE PE3YJITATh CBOCTO HCCICAOBAHHA,

* yMEHHE CAMOCTOATE/ILHO PaboTaTh ¢ yeOHUKOM U HAYYHOI JINTEPATYPOH, a TAKOKE H3NAraTh CBOM CYXKICHHS KaK

B YCTHOM, Tak ¥ ACKMEHHOH (opme.

CpoK peal3aluy; NpOrpamMma paccuTana Ha 2 rojia obyuenus.

ITeprHoanYHOCTS 3aHATHIA; €KEHE/ICTBHO.

JUMTEILHOCTH OHOI0 3aHATHA — | Hac.

DopMs! ¥ METO/IbI 00YUEHHS, yHALIAECH OPraHH3yIoTCH B yuebHyI0 rpynny MOCTOAHHOIO COCTABA.
DOpMBI 3HATHI: MHAHBHAYAILHO-TPYNNOBbIE (2—3 4eJI0BeKa).
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OCHOBHOE COJAEP)KAHHE ITPOT'PAMMBI 10 KJIACC
YUYEBHO-TEMATHUYECKHH TLJIAH
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BBojnbIe 3ansTHs. DH3HYCCKHI IKCIEPHMEHT W 1 poBbie 1abopaTopnu

4

3

1

1.1 Kak u3yuatot sisjieHus B npupone?

1.2 Uamepenns ¢usnuecknx BeHuuH. To4HOCTh H3MEpEHUi

1.3 Lindposas nabopatopus Releon u e¢ 0cobeHHOCTH

1
1
1

3KCHCpHMCH’l‘aﬂbele MCCIEA0BAHHUA MEXaHWICCKUX ABJICHHH

2.1 W3ydenne konebaHui Mpy)KUHHOrO MasTHHKA

DxcnepumenTanbhbie Heenenopanns no MKT uieanbHbix ra3os H JlaBJICHHS
JKUAKOCTEH
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3.1 Uccnenosanne 1306apHOro npouecca (3akoH ["eii-Jlioccaka)

—

—

3.2 VccrieoBaHme H30X0pHOro npouecca (3ako [lapas)

et | et

3.3 3akou [ackans. OnpeneeHHe NaBIeHHs KUAKOCTEH

—

34 ArtmochepHoe H 0apoMETPHYECKOE AaBJICHHE. Marpebyprekue
noJrynapus

3KCIICpHMCHTaJ[bHI>IC HMCCIIEA0BAHUS TEIJIOBBIX SIBICHUH

4.1 W3yyeHue nmpouecca KUICHHUS BObI

4.2 OnpeieneHye KOJIMYECTBA TEIUIOTh MPH HArPEBAHUH H OXIIICHAH

4.3 OnpezesieHHE YCIbHOH TEIUIOTHI ILIABJICHNS JIbAA

4.4 OnpeneneHue yAeTbHOM TEMIOEMKOCTH TBEPAOrO Tena

4.5 V3yuenue mpolecca IUIaBJIeHUsA W KPUCTAIH3ALHH amopgHoro Tena
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DKCIIEpUMEHTANIbHBIE  MCCIICIOBAHKA  TOCTOAHHOrO  TOKA M €ro
XapaKTEePHCTHK

(o))

5.1 W3ydeHne CMEIIaHHOr0 COSAMHEHHS NPOBOAHHKOB

—

5.2 Onpenenenue KIIJ[ HarpeBaTe/bHOM yCTAHOBKH

5.3 Usyuenue 3akona Jhxoyns — Jlenua

p—t |

5.4 V3yueHne 3aBUCHMOCTH MOILIHOCTH H KIIJ] ucToYHMKA OT HATPHKEHHSA
Ha Harpyske
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5.5 W3yuenue 3akoHa OMa Juts MOJTHOH LenH

5.6 DxcriepaMeHTalbHas MPOBEPKa MPaBHII Kupxroda

3KCHCpHMCHTaJILHbIC Hucclie10BaHUs MAarHUTHOI'O 10J1sA

6.1 HcciieroBaHue MarHMTHOTO 110J151 TPOBOJHHUKA C TOKOM

6.2 MccieloBaHue ABJIEHHS IEKTPOMArHUTHOH HHIYKLMH

6.3 W3yaeHne MarHMTHOrO M0JiA COJICHOMA
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IIpoexrHas pabora
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7.1 TTpoeKT ¥ IIPOEKTHBIH METO/L HCC/IEA0BAHHA

7.2 Bbi6op TeMbI HCCIIENI0BAHUS, ONPEIC/ICHHUE Hesnei v 3a1ay

7.3 IpoBeaeHHe HHAMBHIYAIbHBIX HCCJIEIOBAHHH

(o))

7.4 TloxrotoBka K ny0JHYHOMY NPSACTaBICHUIO MPOCKTA
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Pasnen 1. Broausie sansius., Dusnteckuii skenepument u undposnie saboparopun

Tewa 1.1, Undpossie natumn. Obume XapakrepucTuku. Pusnueckue HPQekTsl, MCONBIyeMble B pabore
Aaraukos. [u

Dusnueckue I dexTs, HCNoJIb3yeMbie B paboTe 1aTYMKOB.

Pasnen 2. IKCNEPHMEHTAILHBIE HCCTEA0BANMS MEXAHHYCCKHX SIBACHHiL

Hpakruueckas pabora Ne 1. «M3yuenue konebanmii npy>kKHHHOrO MasTHHKY

Uem paborsi: usyumrs FAPMOHHMYECKHE KOneOaHus MpyxuHHOro Masthuka. OGopynoBamue M Matephassi:
KoMnbloTep, KOMIbIOTEpHBIN MHTepdeiic chopa sanHbx Releon Lite, natum YCKOPEHHS, pyJieTka WM JIMHeiKa,

MpYXHHa (HAGOP MPYKHH ONMHAKOBOH JUTMHBI Pa3HOM HKECTKOCTH), TPy3 C KPIOYKOM, JIByXCTOPOHHHIA CKOTY M
WITATHB C JIANKOM, 31€KTPOHHBIE BECHL.

Paznen 3. Dxenepumentaabubie uceaenosanus no MKT naea bHbIX ra3oB H 1aBJIeHHS KHAKOCTEH
IpaxTuyeckas paGora Ne 2. «Mccnenosanue u306apHoro npouecca (3akon I'eii-Jlioccaka)»

Lens pabotsi: npoBeputs cootHomerHe MEXy 3MCHEHHAMH 00BbEMa M TEMIIEPATYpbI ra3a MpU ero 306apHOM
HarpeBauni. OOOpyAOBaHHE H MaTepHANBI: KOMMBIOTED, KOMIBIOTEPHBIA HHTEp(eiic chopa aanubix Releon Lite,
MybTHAaTIHK U3 5 (naTanku Temnepatypsl # JaBneHus), TEMMNEPATYPHBIH LY, WTATHB, COCY/l C TIOPLIHEM /LIS
AEMOHCTPALIHHK ra30BbIX 3aKOHOB, JIHHEHKA.

IpakTuueckan paGora N 3. «Mccnenoanne H30X0pHOro npouecca (3axoH [apins)»

Lens pabotsi: mposeputs cootHOWEHNE MEXY H3MEHEHUAMH 00BEMA M TeMNepaTypbl ra3a MpH €ro 30XOPHOM
Harpesanuu. OGOpynoBaHNE M MATEPHAIbI: KOMITBLIOTED, KOMITBIOTEPHbI uHTep(eiic coopa nannbix Releon Lite,
MYIbTHAATYHK PU3 5 (1aTIHKK TeMrepaTypsl ¥ 1aBIeHUs), TEMIEPATYPHbIH LLYM, TATHB, COCY C NOPLIHEM IS
ACMOHCTPALIUH I'a30BbIX 3aKOHOB, JIMHEHKA.

IpaxTiueckas paGora Ne 4. «3akon [Tackans. Onpenenenue naBieHHs KHAKOCTEN

Lema pabotsi: u3yunts 3akon Ilackans; HCCIENIOBATH M3MEHEHWS JABJEHMS C M3MCHEHHEM BBICOTHI cronba
xunkocTH. O60pynoBaHHE M MATEPHAIBI: LUTATHB, MEH3YpKa, TPYOKa, THHElKa, myastaaatunk GH3 5, kommsrotep
WUTH TIIQHIDET.

HpakTuueckas pabora Ne 5. «Atvocdeproe 1 GapoMeTprueckoe aasnenye. Maraebyprekue nosywapusy»

Lens paboTel: npoaeMOHCTPHPOBATH M BBLIYMCIHTH aGCOMIOTHOE M OTHOCHTENBHOE JABJICHHSL. O6opynosanue u
MaTepuaibl: NpHbOp st AeMOHCTpaumy aTMochepHoro aasierns (Maraebyprekue nomyuapus), rpy3bl Maccamu 5
# 10 Kr, BaKyyMHbI HACOC, ATYMKH OTHOCHTEBHOIO H a6COMOTHOTO IABJIEHHS, KOMITBIOTE HITH ILIAHIIIET.

Pa3zaen 4. JxcnepuMeHTAaIbHBIE HCCJIE0BAHUS TENIOBBIX SIBJICHHI

IpakTHueckas pabora Ne 6. «M3yyeHue npouecca KHIEHUS BOJbI»

Llesu paboThI: H3Y9HTb IPOLIECC KATIEHHS BOMbI; TIOCTPOHTH IPadhiK 3aBHCHMOCTH TEMIIEPATYPbI BOJBI OT BPEMEHH.
ObopynoBanue ¥ MaTepHaIbl. HIEKTPHUECKas TUIMTKA MM ropenka, Gombuias npoGupka, npobHpKOAEPKATE D,
myabTHaaTynk PU3 5, TeMnepartypHbIif LyT, KOMIBIOTEP MM IUIAHILET, COJb.

IpakTuyeckas pabora Ne 7. «Onpenenenue KoOTHYECTBA TEMIOThI IPH HAFPEBAHHH H OXJIAKICHHHN)

Llesb paGoTbi: H3yHHTE YCIIOBHE TEILIOBOr0 paBHOBecHs (6e3 yuéTa paccesHus TeIoBoii JHeprun B OKPYXAIOLLLYI0
cpeny). OGopynoBaHue W MAaTepHaibl: KOMILIOTEP, KOMNbIOTEPHBIH HHTep(eiic cOopa nammbix Relab Lite,
myabTHAaTYHK DU3 5, Liyn, KagopuMETp, H3MEPHTENIbHBIN CTAKaH, JNEKTPOYAHHHK.

HpakxTuyeckas pa6ora Ne 8. «Onpenenenue yaensHON TEIUIOTI IUIABJIEHHS b2

Llens paboThi: ONpeAenNTL YACNBHYIO TENJOTY MUTaBicHUs jbaa. OGOpynoBaHHE M MaTepuabl: KaiopuMerp,
M3MEPHTENIbHBIA LIAJIMHAP, CTAKaH C BOZOH, COCYA C TAIOUIMM JIbJIOM, BEChI, HCTOYHUK MUTAHHS, COCAMHUTEIbHbIC
1npoBojd, MOOMIbHBIA TUIAHIIET, KOMIBIOTEP, KOMMbIOTEpHBIA uHTepdeiic cOGopa nammbix Relab Lite,
myibTHaaTIMK PU3 5, TemMnepaTypHblif 1Ly,

Hpaxrnyeckas pa6ora Ne 9. «Onpenenenne yaenbHoH TEMI0EMKOCTH TBEPIOTO TeIay

Llenw pabotsi: onpeaenuth 3HaYCHHE YACALHON TETIOEMKOCTH METAJLTHYECKOTO (AIIOMHHHEBOTO) LWHIMHAPA Ha
HuTH, OBopynoBaHue W MaTepHanbl. KOMIBLIOTEP, KOMMBIOTEPHbIH HuTepdeiic cOopa nanmwix Relab Lite,
myabTigaTank OU3 5, wiyn, KaJlopuMeTp, UIMEPUTEIbHBIA CTakaH, HICKTPOUAIHUK, METAJUTHYECKHI AIMHID HA
HHTH.

Hpaxruyeckas pabora Ne 10, «M3ydenne npoueccos MmIaBAEHUs 1 KPHCTAHIALIMH aMOPQHOro Tesay

Uens paboter. onpenenuts remiepatypy kpuctaummsaunn napaguna. OGopynosanne n Matepuasibl: npodupka c
napadunom, npobupxoaepxkartesn, crakan ¢ ropaueii Boaoi 06sémom 150-200 M, KombioTEp, KOMIBIOTEPHBIT
nurepdeiic cobopa aannbix Relab Lite, mympraaaTank ®U3 5, mymn.

Pazaen 5. Jxcnepumentasibhbie HCCICAOBAHNS MTOCTONHHOIO TOKA H €10 XAPAKTEPHCTHE
Hpakraueckas paGora Ne 11, «M3yuenne cMEanHOro CoeIMHEHIS NMPOBOIHHKOB)

(hpoBbie NATUHKM M MX OTIMUME OT AHATOrOBHIX npubopos. O6umMe XapaKTEPUCTHKM JaTYHKOB.
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Lems paGors: NPOBCPHTL OCHOBHBIC 3aKOHBI CMEIIAHHOTO COCAMHEHHMS TPOBOAHMKOB B IEKTPHIECKOH LIETIH.
QGOD)'ﬂonaHue H MaTepHasTbl: KOMILIOTEP, KOMITbIOTEPHBIH HHTEpdeiic coopa manupix Relab Lite, MyapTHaaT vk
DU3 5 (natumk Toka 1 HaNpPHKEHNA ), HCTOUHNK TOKa, HAOOP PE3UCTOPOB, COCARHUTENIBHBIC TTPOBOJIA, KITIOY.
IpakTayeckan paGora N 12. «Onpenenenne KITJ1 HarpeBaTeibHOro 3J1€MEHTa)

Lens paborer: onpenenuts KIIJI marpesatensHoro snementa. OBOpyoBaHHE M MaTepHasibll KOMITBIOTED,
KOMIbIOTEpHBII MHuTepdeiic cbopa nannbix Releon Lite, myasriaatank GU3 5 (naTivk teMneparypsl, AaTiHK TOKa
¥ HAaNPSOKCHHS ), TEMNEPATYPHbIi LLyT, HCTOYHHK TOKA, KAJIOPUMETP, HArpeBaTe/IbHbIH JJIEMEHT, COCIMHUTEBHBIC
IIPOBOJIA, MEPHBIH LIMITHHAP, EMKOCTH € BOOM 00BEMOM 150 cM3.

IlpakTaueckan pa6ora Ne 13. «M3yuenue 3akona Jlxoyns — Jlenua»

Llens paGoThl: ONMpEneNHTh KONHYECTBO TEIUIOTHI, BbIAENSEMOE MPOBOAHMKOM ¢ TokoM. Obopynosatue w
MaTepHaIbl: KOMIBIOTEP, KOMIBIOTEPHBIH HuTEpdeiic cbopa mauHbix Relab Lite, Mynsruaatank U3 5 (natank
TOKA M HANPSDKEHMS), HCTOYHMK TOKA, PE3UCTOP, KTI0Y, COEMHUTENbHbIEC MPOBOJIA, LUTATHB, KAIOPUMETD, EMKOCTH
C BOJIOH.

IpaxkTuyeckas paGora Ne 14, «M3yuenne 3aBucuMocTH nose3noit MouocTy H KINJ{ uCTOUHNKA OT HANpPSAKEHHS
Ha Harpyske»

Lens paboThl: M3YYMTh 3aBHCHMOCTH MOJe3HOW MouHocTH M KITJ| MCTOYHHMKA OT COMPOTHBICHHA HArpYy3KH.
O60pyn0BaHHE H MAaTEPHANIBL: KOMIILIOTEP, KOMIBIOTEPHBIH HHTepdeiic chopa nauHbix Relab Lite, MyabTHAaTIHK
®U3 S (naTuuk TOKa M HANPSDKEHHMS ), HCTOYHHK TOKA, PEOCTAT, KJII0Y, COCAHHUTE/IBHBIE MPOBOAA.

HpaxkTuyeckasn pabora Ne 15, «A3zyuenue 3axona Oma aJist OJTHOMH uenH»

Llenu pabotel: mpoBepuTh 3akoH OMa /uUls MOJHOM LEMM; H3Y4HTh PEXHMbI PabOThl HMCTOYHHKOB TOKA.
OGopy/10BaHNE 1 MaTEPHAIBI: KOMIBIOTEP, KOMMbIOTEPHBIH HHTEpdeiic cOopa nanubix Relab Lite, MyabTHAATIHK
®U3 5 (maT4MK TOKa M HANPSDKEHHMS), MCTOYHUK TOKA, 2 PE3UCTOPa, 3 KIOYa, COCAMHUTENIbHBIC MPOBOAA.
IpaxTHueckas paGora Ne 16. «DxcrnepumenTanbHas npoBepka npasui Kupxroda»

Llens paboThI: IKCMEPUMEHTANBHO NpoBepHTh 3akoHbl Kupxroga. OGopynoBaHHe H MaTepHaibl. KOMIBIOTED,
KOMIBIOTEPHBI MHTepdeiic copa mammbix Relab Lite, Mynstunatuuk ®U3 5 (1aTuvk TOKa M HAMPHKEHHA),
MCTOYHHK TOKA, 5 PE3UCTOPOB, 3 KIII0Ya, COETHHUTENBHBIE IIPOBOKA.

Pasgen 6. DKcnepHMeHTAIbHbIE HCCIE10BAHUSI MATHHTHOIO 10Jisl

IpakTrueckas paGora Ne 17. «Mccien0Banne MarHUTHOrO Mojist MPOBOAHHKA C TOKOM)

[{emb paGoThI: BBISBUTH 3aBHCHMOCTb MOJIY/ISl MHAYKUMH MArHATHOTO MOJIS MPOBOJIHMKA € TOKOM OT CHJIbI TOKa
paccTosHMA 10 MPOBOAHMKA. OGOpYNOBAHHE M MATEHAbl: KOMIBIOTED, KOMIbIOTEPHBIH untepdeiic cdbopa
nannbix Relab Lite, mynstuaatauk ®H3 5, raTusbl, MICTOYHHUK TOKA, MPOBOJHHUK, JIMHEKa, pEoCTaT, KoY.
Ipakruyeckas pabora Ne 18. «Mccnenopanue ABneHus 9JIEKTPOMArHUTHOH MHIYKIMH»

Lleb paGoTBI: MCCENOBATD ABJICHHE DJICKTPOMArHUTHOH MHAYKUMH. OGOpYN0BaHHE M MaTEpHAIbL: KOMIIBIOTED,
KoMIbIOTepHbIi MHTepdeiic cOopa namHbix Relab Lite, mymbtunaramk ®W3 5, jmmelika, KaTylika-MOTOK,
110710COBOI MarHHT, TpyoKka u3 [1BX, nepxarens s TpyOKH, IITATHB.

IpakTuueckast paGora Ne 19. «M3yueHne MarHMTHOrO N0 COJICHOMA)

Llesb paboThl: MCCIE0BATH PACTIPEAEIICHHE HHAYKIMM MarHUTHOTO M0JIs BOJb OCH CONCHOHA. ObopynoBanue u
MaTepuabl: KOMIBIOTED, KOMITBIOTCPHbIH untepdeiic cbopa nannbix Relab Lite, mynstuaatunk U3 5 (narunku
TOKa MArHUTHOTO M10JI5), HCTOYHHK TOKA, COSIMHHTEIBHBIE POBOJIA, CONEHON, peocTaT. 41

Pa3znen 7. llpoextnas pa6ora
IlpoekT ¥ NPOCKTHBIA METOX MCC/E0BAHH. OCHOBHbBIE 3Tallbl IPOEKTHOTO HCCaenoBaHus. Bpibop Temsl

HCCIeNoBaKs, onpenenchue ueneii W 3azad. [IpoBeneHue WAHAMBHIYAIbHBIX Hccienosanmid. [loxrotoska K
ny6.1MgHOMY TPE/ICTAB/ICHHIO IPOEKT.
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Pazzen 1. Beoanwie sausitus ®usuuecknii sxenepument n undpossie aaoparopun

'l:ema L1. ludpossie narumku. Obume xapaktepuctikn. dusnueckue d(dexTsl, Mcronbyemsie B padore
nat9uRoB Lugposbie MaTaMki W MX OTAHUME OT aHANOTOBBIX MpuGOpos. OOUME XapaKTEpHCTHKH AATYHKOB.
Dusnueckue H3dPexTs, Henoas3yembie B paboTe AATIHKOB.

Tema 1.2. Jlsyxxananshas npucraska-ocumsiorpad. OcHoBHbIe NpHHIMNLL paboTsl ¢ npucTaskoil [Tomkmoueke

IBYXKaHALHOH npucTaBku-ocuwmiiorpada. Broku vactpoek. Onpeaenenne napameTpos ociuauiorpammel. Pabota
C TPAITEPOM.

Pasnen 2. DxenepuMeHTaIbHBIE HCCJIE0BAHKS IEPEMEHHOT0 TOKA

IpakTuueckas paGora Ne 1. «M3Mepenne XapakTepUCTHK NIEPEMEHHOTO TOKa OCLIOrpadom»

Llesb paboTel: MOMYUHTE INEKTPHYECKHE CHTHATIBI PA3TMYHBIX (OPM, H3MEPHTb AMILTUTY/LY M NIEPHOJ NIEPEMEHHOTO

TOKA ¢ mnoMousio ocumiorpada. O6opynoBaHMe M MaTepHanbl: ABYXKaHAJIbHAsA MPUCTABKa-oCUMIIOrpad,

3BYKOBOH I'€HEPATOp, COEAMHHTENLHBIE TIPOBOJIA.

IpaxTryeckas paGora Ne 2. KAKTHBHOE CONPOTHBICHUE B LIEMH NEPEMEHHOTO TOKA»

Llens paGoTbi: onpeaenuTs 3aBHCHMOCTL CONMPOTHUBIIEHHMS OT YaCTOThI MEPEMEHHOTO TOKA, CABHI (ha3 MEX1y TOKOM

¥ HaNPsDKEHHEM JUISl aKTUBHOMN Harpy3kd. OGOpy10BaHHE ¥ MATEPHAIBL: IBYXKaHAIbHAS PUCTABKA-OCLIMIIOrpad,

3BYKOBOH reHeparop, Ba pe3ucTopa conpotusienieM 360 OM, CoeMHUTENbHBIE MPOBOJIA.

IpaxkTaueckas padora Ne 3. «EMKOCTB B LIENH NEPEMEHHOTO TOKAY

Llens paGoThl: ONpPenETHTh 3aBHCHMOCTh COMPOTHBJIEHHMS OT YaCTOThI IEPEMEHHOT0 TOKa, CABUT (ha3 MMy TOKOM

M HanpsokKeHMEM Ui KoHjeHcatopa. O60pyaoBaHHWE M MaTepHalbl: JByXKaHAJIbHAs MPHUCTaBKa-ocUMIOrpag,

3BYKOBO# TeHEpaTop, pe3uctop comporusienreM 360 Om, konpeHcatop éMkocThio 0,47 Mk®D, coenuHHTENbHbIC

IPOBOJA.

IIpakTH4yeckas pabora Ne 4. « MHIYKTUBHOCTD B LIETIH MIEPEMEHHOTO TOKa»

Llens paboThl: ONpENEaHTh 3aBHCHMOCTD CONPOTHBJIEHHS OT YACTOTHI IIEPEMEHHOrO TOKa, CABHT (ha3 MEkAy TOKOM

M HanpskeHWeM Ui KaTyWKH MHAYKTHBHOCTH. OOOpynoBaHME M MaTepHaibl: JBYXKaHaIbHAs TMPHCTABKa-

ocumuiorpad, 3ByKOBOH reHepatop, pesuctop conportusiernem 360 O, katymika unayktuBHoCTbIO 0,33 MIH,

COETMHHUTENbHBIE POBOAA.

Ipaxtudeckas paGora Ne 5. «M3ydenue 3akonos Oma uisl LENH MEPEMEHHOTO TOKa»

Llems paboTsi: mpoBepuTh 3akoH OMa st ueny nepeMenHoro toka. O6opyaoBaHHe M MaTepUasIbl: NaTYHK TOKA,

JaTYAK HANPDKEHHS, MCTOYHHK TEPEMEHHOr0 HANpSKEHMs, PEOCTAT, KaTyllKa MHIYKTHBHOCTH, KOHIEHCATOP,

COEIMHHUTENbHBIE TIPOBOIA.

Ipaxrayeckas paGora Ne 6. «[locsienoBaTebHbIH PE3OHAHC)

Llens paboThl: H3y4uTh SBJICHHE JICKTPHYECKOTO PE30HAHCA MU MOCIEN0BATENBLHOTO KOJIEOATENEHOTO KOHTYpa

(pe3oHaHC HarnpsHKEHHI).

OGopyJoBaHHE M MaTepHaibl: JBYXKAaHATbHAS MPHCTABKA-OCUHLIOrPa(), 3BYKOBOW TIEHEPATOp, PE3UCTOp

conpotuBiennem 360 Om, katymka wuHAYKTHBHOCTHIO 0,33 MI'H, KoHIEHCATOp EMKOCTBIO 0,47 wmxd,

COEIMHUTENbHbIE TPOBOJIA.

NpakTuyeckas pabora Ne 7. «[lapasuiesbHblii pe3oHaHC)

Llens paGOTH: M3yduTb SBJCHHE JJEKTPHYECKOrO PE3OHAHCA /UL NAPALIENBHOTO KONEOATeILHOTO KOHTYpa
(pesonanc TokoB). OBOpyn0OBaHHE M MATCPHAIBL: JIBYXKaHAbHAS NpUCTaBKa-oCcLUIOrpad), 3ByKOBOI reHepatop,
pesuctop conpotusienuem 360 Owm, kaTymka HHAyKTHBHOCTBIO 0,33 MI'H, KonaeHcatop €mkoctsio 0,47 mMk®,
COeIMHATENbHbIC IPOBOJIA.

Ipakruyeckasi pabora Ne 8. «/lnoa B uenu nepeMEHHOr0 TOKay

Lleab paGoThI: HCCEN0BATH MPOXOXK/IEHHE NIEPEMEHHOTO ICKTPHIECKOTO TOKA 4YEPE3 MOMYNPOBOAHMKOBBIH AMON.

O6Gopy/0BaHHE M MaTepuasbl: JIByXKaHAJIbHAs NpUCTaBKa-ocLLIOrpad, 3BYKOBOHW TIEHEpPATOp, pPe3HCTOp
conpoTusaenuem 360 OM, nonyNpOBOAHHKOBBIi IHOJ, COSAHHHTEBHBIC POBO/IA.

IpaxTuyeckas pabora Ne 9. «JleficTBylOLIEE 3HAYCHHE IEPEMEHHOTO TOKAY

Llens paboTLI: ONpENCTUTL JICHCTBYIOLICE 3HAYCHUE NEPEMEHHOrO  TOKA. OOopynoBanue W MaTepHalibl:
JBYXKaHAJIbHAs NpUCTaBKa-OCIUIOrpa), 3BYKOBOH  IEHEpaTop, PE3HCTOP  COMPOTHBICHHEM 360 Om,
COEIMHNTENBHBIE MPOBO/IA, MHILUTHBOJIBTMETP NEPEMEHHOTO TOKA.

pakTuaeckas pabora Ne 10, «3atyxaoume KoneGaHus

Llens paboTpl: M3y4CHHE 3aTYXAIOUIMX konebanuii B konebarensHOM KoHType. OO0OpynoBaHME M MaTepHAIbI:
JIBYXKaHAJIbHAS NPHCTAaBKA-OCLMILIOrpad, 3BYKOBOH IEHEPATOP, PE3UCTOP CONMPOTHBICHHCM 360 Owm, xaryuika
MHAYKTHBHOCTBIO 0,33 MI'H, KOHIEHCATOP EMKOCTRIO 0,47 Mx®, coeIMHATEIbHBIE POBO/IA.

IpakTudeckas paGora Ne 11 «Bzaumonnaykums. Tpancdopmarop»

[lenn paboTsi: M3Y4HTh NPHHOMI PaboThI tparcopmatopa. OGopynoBaHe H MATEPHAIBE JBYXKAHAJIbHAS
np”cmgxa.ocwmnorpa(j), 3BYKOBOI FeHEPATOP, MHOrOOGMOTOUHBIH TPAHC(OPMATOP, COCAMHHTENBHbIE POBOAA.

TR I SR R Y VISR F AR PRRATTIRT TR IR DTS iR T AR A A AR A WA CHEAE B B E SO b e ety

T —— L T SN



Pa3nen 3. Cmaprdon kak gpusnueckas naboparopus

IpakTrueckas paGora Ne 12. «Tennosas kapra 0CBEUIEHHOCTH

Llenb paboThi: MOCTPOHTH TEMIOBYIO KAPTY OCBEEHHOCTH MOMCIUCHHA. O6opy/ioBaH1e ¥ MaTepHas
MPEAYCTAaHOBICHHBIM MOOMIILHBIM TPHJIOKECHAEM Sensor Box for Android.

TpakTuueckas pabora Ne 13. «Cpet nan€koii 38e31b

Llens paboThl: MPOBEPHTH 3aKOH OOPATHBIX KBAZPATOB IS OCBELICHHOCTH. O6opyao
cMapTOH ¢ NPeYCTAHOBICHHBIM MOOHIIBHBIM TTPHJIOKEHHEM Sensor Box for Android, siamn
NeHTa.

IpakTuueckas paGora Ne 14. «YposeHb wymay
Llens paboThl: ONpeneauTs Camblii LIyMHBIH HCTOUHHK 3BYKa, MOPOT CILIIMMOCTH yenoseka. ObopynoBaHue M

MaTepHaiibl: cMapTdoH ¢ MpeaxyCTaHOBICHHBIM MOOMIBHBIM TIpHIOKeHHeM Sensor Box for Android, NCTOYHHK

3ByKa, niporpamma Simple Tone Generator.

MpakTuueckas paGora Ne 16, «3BYKOBbIC BOJIHb

Llens paboThi: H3yuuTh rpaduk 3ByKOBOIi BOMHbL ODOpYNOBAHHE H MATCPHATILL: cMapT(OH C NpeLyCTaHOBIECHHBIM
Mo6mbHBIM pioskenneM Sound Oscilloscope 1 porpamMmoi Simple Tone Generator.

IpaxTuyeckas paGora Ne 17. «Kierka dapanes»

Llens paboThI: ONpeae/InTh, SKPAHHPYET JH (OJIbra PapHoBOIHEL. OBopy/0BaHHE M MATEPHAITbI: JUCT MHLICBOH
QITFOMHHAEBOH (ONbIH, NHHEKa, B2 cMapTQoHa.

IpaxkTuyeckas paGora Ne 18. «Ilo BonHam Wi-Fi»
Llens paGoTeI: MCCIENOBATh 3aTyXaHHE U MOTJIOMCHHE HJIEKTPOMATHHTHBIX BOJH. O60py/10BaHHE U MATEPHAJIBL:

cMapTdOH € MPeAyCTAHOBJECHHBIM MOOHILHBIM MPHJI0KCHHEM WiFi Analyzer, BTOpOii cMapTOH Kak TOUKa
nocryna Wi-Fi.

Pa3znea 4. IpoexTnas paGora IIpoeKT H NPOEKTHBIH METOA HCCJACA0BANMHSI.

OCHOBHBIE JTAlbl MPOSKTHOrO MCCIEIOBaHHs. BbIOOp TEMbI HMCCIENOBAHHSA, ONPCACICHHE ueseit ¥ 3anad.
INpoBeneH1e MHAMBHAYATBHBIX HccenoBanyii. [loaroToka K ny6IHYHOMY TIPEJICTABJICHHUIO IIPOCKTA.

5
bi: cMapT@oH ¢

BaHHE M MaTCpHabl.
04Ka, UIMEPHUTE/IbHAA

Ipumepuble TeMbl NPoeKTHBIX pador 10—11 knacent
1) AGCOMOTHO TBEP/OE TEJIO M BHIbI €r0 ABHKCHHSL.
2) Auusotpornus Oymar.
3) DnektpoémkocTb. Konmencatoper. [IpumeHenne KOHACHCATOPOB.
4) BeTporeHeparop JUlsi CHrHaJlbHOr0 OCBEIICHHS.
5) B3rnisia Ha 3peHHE YEN0BEKA ¢ TOUKH 3pCHHA (PU3MKH.
6) Brusinne aTMocepbl Ha pacrpoCTPAHEHHE JJIEKTPOMArHHTHAIX BOJH.
7) Bimsinue MarHUTHBIX OYpb Ha 3/10pOBbE 4eioBeKa.
8) Buytpennsisi sHeprus. Crioco0bl HIMEHEHHS BHYTPEHHEH SHEPrHH.
9) BipamBaHie KPHCTAUIOB MEIHOTO M 3KE/E3HOr0 Kynopoca B JOMAIIHHX YCJIOBHAX M OMNPENEICHHE HX

MUIOTHOCTH.

10) ['a30BbI€ 3aKOHBI.

11) 'eomarHuTHAs JHCPrus.

12) T'uapomunamika. YpasHerue bepryium.

13) 3aKOHBI COXPAHEHHS B MEXaHHKE. 3aKOH COXPAHCHHA HMITYJILCA.

14) 3aKoHbI COXPaHEHHUS B MEXaHUKE. 3aKOH COXPAHEHHsI SHEPIHH.

15) 3amuch AMHAMHYECKHX FOJIOrPaMM B PE3OHAHCHBIX CPEAAX.

16) 3awmTa TPAHCNOPTHBIX CPEACTB OT aTMOC(epHOro IEKTPHYIECTBA.

17) Usrotonerne Garapeu TepMonap H M3MCPEHHE TEMIEPATYPbI.

18) H3rotosnenue npu6opoB Juisl IEMOHCTPALIMH NEHCTBHA MArHUTHOT'O 110J151 HA ITPOBOJIHHK C TOKOM.
19) M3mepenne BPEMEHH PEAKLIMH U€/IOBEKA HA 3BYKOBLIC H CBCTOBLIC CHIHAJDI.

20) Uamepenne cutbl, He0OX01MMOF JULs asphbiBa HATH.

21) Mccnenosanue 3aBUCHMOCTH CHIIbI yPYroCTH OT aeopmatyy.

22) Uccnenopanne 3aBUCUMOCTH 1OKa3aHuil TEPMOMETPA OT BHEIIHHX YCJIOBHIA,
23)MeToanl HIMEPEHHS aPTEPHAIILHOTO JaB/ICHHS.

24) BpipaligBaHHe KPHCTAILIOB,

25) Uccrie10Baime 1EKTPHYECKOTO CONPOTHRIICHHSA TEPMOPE3HCTOPA OT TEMIICPATYPhl.
26) U3mepenue MBAYKIMH MArHHTHOIO MOJIA MOCTOAHHBIX MArHUTOB.

27) Tlpusimn paboThl MbE303IEKTPHYECKOH 3aAHIATKH.

28) OnenKa THHbI CBETOBOI BOMHEI 110 HAOIOACHHIO JU(paKiUK CBETa Ha IE/IH.

29) Wirpa Angry Birds. ®usuxa urpsi. M3yuenne asuikenus reia, GpOILEHHOrO MO YTJIOM K TOPH30HTY,
30) Uamepenne K0IpHUIHEHTA TPEHHA CKOJLIKCHHS.
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