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«"JkcnepumMmeHTansHasa gpusuka"

Bua nporpaMmbl — MOaUULMPOBaHHas.

AKTyanbHOCTb Nporpammbi

OKCMNEePUMEHT SIBMSIETCS! UICTOYHUKOM 3HaHWUIN U KPUTEPUEM UX UCTUHHOCTU B Hayke. KoHuenumsi coBpeMeHHoro obpasoBaHusi
noapasymeBaert, YTo B y4eOHOM 3KCreprMeEHTE BeayLLyto Porb AOMKEH 3aHsATb CaMOCTOSITENbHbIN UCCIef0BaTENbCKUIA
YYEHUYECKNI aKcnepumeHT. CoBpeMeHHble dKCNepuMeHTasbHble CCefoBaHus Mo U3nKe yKe TpyaHO npeactaBuTb 6e3
UCMOSb30BaHMUS HE TONbKO aHanoroBbIX, HO U LMGPOBBLIX M3MepPUTENbHBLIX NpubopoB. B ®eaepanbHOM rocyfapcTBEHHOM
obpasoBaTenbHoM ctaHgapTe (ganee — ®rOC) nponvcaHo, YTO OAHMM K3 yHUBEpPCarbHbIX Y4ebHbIX AercTBui (nanee — YY[),
nprobpeTaeMbix y4alLMMmUCs, LOMKHO CTaTb YMEHWUE «MPOBEAEHNS OMNbITOB, NPOCTLIX 3KCNEPUMEHTASbHBLIX CCNEeAoBaHNM, NMPSIMbIX
N KOCBEHHbIX M3MEPEHWI C UCMOSIb30BaHNEM aHarnoroBbiX Y LMPOBbIX U3MEPUTENbHBLIX NPUOOPOBY.

Y4eBHblIli 3KCNepUMEHT Mo (m3nKe, NPOBOANMBIN Ha TpaguUMOHHOM o6opyaoBaHuM (6e3 NpuMeHeHVs LMdpoBbLIX nabopaTtopuii),
He MOXeT B MOJHON Mepe 06eCcnevmnTb peLleHe Bcex 0GpasoBaTernbHbIX 3a4ay B COBPEMEHHOM LLKOTE.

HoBble coumanbHble 3anpock! ONpeaensioT Lenm obpasoBaHus kak 0bLLeKyNbTypHOe, NMMYHOCTHOE M No3HaBaTenbHOe pa3BuTue
yyawmxcs, obecnevmBaioLLee Takyto KIioYeByto KOMNeTeHLUMo 06pa3oBaHms, Kak «HayuuTb yunTecs». BaxHenwen 3apaven
COBPEMEHHOV CUCTEMbI [OMOSNTHUTENBHOIO 0bpa3oBaHus SBnseTcs popMmpoBaHme y4ebHbIX AeNCTBUI, obecrneunBatowmnx
LUKOSbHMKaM YMEHMe y4nTbCs, CrnocobCTBOBaTbL CAMOPAa3BUTUIO M CAMOCOBEPLLEHCTBOBAHMIO.

Meparornyeckas Lenecoobpa3HOCTbL NPOrpaMmmbl

Meparornyeckas Lenecoobpas3HOCTb NPOSIBMSIETCA B BO3MOXHOCTU MHAMBUAYan3aunm obpasoBaTenbHOM TpaekTopum yvallerocs
Ans opMUPOBaHUSA TaKUX NIMYHOCTHBIX PE3yNbTaToB KaK «FOTOBHOCTb M CMNOCOOHOCTL K 06pa3oBaHuMio, B TOM yucne
camoobpa3oBaHuWio, Ha NPOTSXKEHUN BCEN XU3HN». OByveHne no nporpamme «AKcnepuMeHTanbHas usmka» pacLumpsieT,
yrnybnseTt u gononHsiet 6a3oBble 3HaHWSA, AaeT BO3MOXKHOCTb NPOSIBUTL U Pa3BUTb MOTEHUMArnbHbIE BO3MOXHOCTU U CNOCOBHOCTN
pebeHka, Npuyem MpoLecc 3TOT NPOMCXOANT B KOMCPOPTHOW ANs pa3BUTUSA NIMYHOCTN OBCTaAHOBKE.

Mpr3HaHHBIMK NOAXOAAMM 30ECh BbICTYNAOT AEATENIbHOCTHO-OPUEHTUPOBAHHOE O0YYeHWe; y4eHne, HanpaBieHHOe Ha pelleHne
npobnem (3agayv); NPoeKTHO-uccnegoBaTenbckme opMbl opraHusauum obyvenuns. Mcnonsdosaxue JIOO B npouecce obydeHusi
npegnonaraeT peann3auuio NpUHUMNa CyGbEKTHOCTM 1 BKIOYeHUe B y4ebHoe 3aHsiTMe NpreMoB Y METOLOB akTyanu3auum
CYOBEKTHOrO OMbITa y4alllerocsi.

AppecaTt nporpaMmmbl:

Mporpamma paccunTtana gnsa obyyatowmxca 14-15 net. MNporpamma AoCTynHa ANS AeTel, NPOSBMUBLUMX BblAAoLLMECH CMIOCOBHOCTH
(opapeHHbIe), AeTewt C OrpaHUYEeHHLIMU BO3MOXHOCTAMM 340POBbS (HapyLLUEHWe 3peHns 1 cryxa), AeTeln, HaXOAALWMNXCA B TPYAHOM
XKMU3HEHHOW CUTyaLuu.

I'Iporpamma npegHasHavyeHa ansa o6yqa|ou.|,mxcn, NHTEepeCcyrLnxca npeamMmeTomM, oapeHHbIX yqallnxca 1 HanpaeieHa Ha
obecneyeHre AONONMHUTENBHON TeOpeTVNeCKOVI n I'IpaKTI/NeCKOVI NoAroToBKU Mo npoBeaeHunto CbVI3VI‘-IeCKOFO 3KCcnepumMeHTa u
pa3BUTME TBOPYECKUX, NHTENNEKTYarnbHbIX U UCCneaoBaTenbCKUX CnocobHocTEeN.

Cpok ocBOeHuUsi nporpaMmmsi: 1 rog.

0O6bem nporpammsbl: 180 akagemuyeckmx vaca.
Pexum 3aHATUI: 5 akafeMU4Yeckmx YacoB B Heaern:o.
YyebHas rpynna: 8-15 yyawuxcs.

®opma opraHusauum o6pa3oBaTenbHOro npouecca: PpoHTansLHasi, rpynnosas

YcnoBus peanusauum nporpaMmmbl

TexHuyeckoe obecneyeHue o6pa3osamesibHO20 fpoyecca:
1. TMepcoHanbHbIN KOMMBLIOTEP (HOYTOYK).
2. KonoHkw.
3. [poekTop MynbTUMEAUAHBIN.

4.  Uwndpoas nabopatopusi no dousuke Pobukilab.

5

OGOpy,U,OBaHVIﬂ Ana nposeaeHuda CbI/ISI/ILIeCKI/IX OnbITOB N 3KCNEPUMEHTOB.

®DopMbl NpoBeAeHUsA 3aHATUN:

L4 nekuud;



camMmocToATenbHaa pa60Ta;

NpakTnyeckoe 3aHATune.

Llenb nporpammbi:

$opmurpoBaHve nccnenoBaTenbCKON KOMNETEHLMN YHaLLMXCst TOCPEACTBOM NpoBeAeHWst (PUsnyYeckoro aKCrepumeHTa.

3apgauu:

oGpasoeame.anble:

OBafieHVE HaBbIKaMM1 PELLEHUs SKCNIEPUMEHTArbHbIX 3aad Mo hUsMKe U NPOBEAEHUS (PUNYECKOTO SKCMEPUMEHTA;
obecrneyeHne yMEHUI 1 HABLIKOB NPOBEAEHUS MPSIMbIX U KOCBEHHbLIX U3MEPEHWIA 1 OLLeHKa UX MOrPEeLLUHOCTEN;
hOPMUPOBAHNE MOHSTUSI 3HAYMMOCTM IKCNEPUMEHTA NPU U3YHEHUN SBNEHWUS UMK NPOLIECCA;

obecneyeHne OPMMPOBaHUS Y YYaLLIMXCSH YMEHWI U HABbIKOB paboTbl C Npubopamu 1 ycTporcTeamu,;

pas3BuUTME MNO3HABATENbHbIX MHTEPECOB MPU BbIMOSIHEHUN SKCMIEPUMEHTANbHBLIX NCCNIEA0BaHWUIA C UCMONb30BaHNEM
MHPOPMALMOHHBIX TEXHONOTUIA;

NOHUMaHWe pasnuini MeXay NCXOOAHbIMU dakTamu 1 runoTesamu ans ux 06bsCHEHUS, TeopeTn4eckmmn mogendamm n
peanbHbIMU obbekTamu, oBnageHve YHUBEpCcarnbHbIMU y‘-le6HbIMVI OencTBUAMU Ha npumMepax rmnotes ans 00BbSCHEHMS
N3BECTHbIX CbaKTOB n 3KcnepmmeHTaan0|7| NpPOBEPKN BblABUrAEMbIX rTMNOTe3, pa3pa60TKV| TeopeTU4YeCKnx mMoaenen
npoLeccoB UNu ABMEHWI;

paseuesarouwjue:

COBEpPLUEHCTBOBaHME NOIYy4YE€HHbIX B OCHOBHOM KypCe 3HaHUM 1 YMEHWA;

pa3BUTME YMEHMNI N HABBIKOB Y4aLLMXCS CAMOCTOATENBHO paboTaTb C Hay4YHO-NOMYNAPHON NUTEpPaTypon;
YMEHUI NPaKTUYeCKUN NPUMEHATb (PU3NYECKNe 3HaHUS B XKU3HK;

pa3BuTVE TBOPYECKUX CNIOCOBHOCTEN;

d)OpMI/IpOBaHVIe Y y4qalwmxca akTUBHOCTU N CaMOCTOATENTbHOCTH;

eocrnumamersibHble:

BOCnunTaHune y6ex<,quHo<:Tv| B BO3MOXXHOCTM NO3HAHNA 3aKOHOB NpupoAdbl, B HeobxoanMocTu pPa3yMHOro ncnosib3oBaHuA
OOCTUXEHUN HayKn N TEXHUKN,

BOCNUTaHUe yBaXXeHUsa K TBopLamM Haykn N TEXHUKU, OTHOLLUEHUS K CbI/ISI/IKe KaK K 3nneMeHTy obLeyenoBeveckom KynbTypbl.

NoBblLLIEeHUE KynbTypbl o6LLeHust n noBeaeHus.

MnaHupyeMble pe3ynbTaThbl.

JluuHoCMHbIE pe3ynbmambabl.

pasBuTUE NO3HABATENbHbLIX MHTEPECOB, UHTESNEKTYaslbHbIX U TBOPHYECKMX CMIOCOGHOCTEN;

yBEeXAEHHOCTL B BO3MOXHOCTM NO3HAHUS NPUPOALI, B HEOBXOAMMOCTU pasyMHOTO UCMOMNb30BaHUs AOCTUXKEHU HAYKU U
TEXHOSIOMI AN AarbHENLero pasBMTHs YeroBeYEecKkoro obLLecTBa, yBaxeHne K TBOPLIAM HayKy U TEXHUKM, OTHOLLEHWe
K (oM3VKe KaK K aneMeHTy obLLeyernoBeyeckoil KynbTypbl;

CaMOCTOSITENbHOCTL B MPUOBPETEHNM HOBbLIX 3HAHMIA U NMPAKTUYECKUX YMEHWIA;

FOTOBHOCTb K BbIGOPY XM3HEHHOIO MyTW B COOTBETCTBUM C COBCTBEHHLIMM MHTEPECAMM 1 BO3MOXHOCTSIMY;

MoTuBauUuA oﬁpasoBaTeanon [eATesIbHOCTN Ha OCHOBE JNTMYHOCTHO OPUEHTUPOBAHHOIO Noaxoaa;

hopmMMpoBaHme LIeHHOCTHOTO OTHOLLIEHUSt APYT K APYrY, K YYUTENI0, K aBTOpam OTKPbITWIA 1 N306peTeHwid, k pedynbTaTam
obyyeHus.

MemanpedmemHbie pe3ynsmamol:



®  OBnajgeHue HaBblkaMW CaMOCTOSITENIbHOIO NPUOBPETEHNSI HOBBIX 3HAHWUIA, OpraHM3aLummn y4ebHon aeaTenbLHoCTH,
NOCTaHOBKYW Lienen, NMaHnpoBaHMs, CAMOKOHTPONS 1 OLIEHKN pe3ynbTaToB CBOEW AeATENbHOCTU, YMEHNAMU NpeaBuaeTb
BO3MOXHbIE pe3ynbTaTbl CBOUX AEUCTBUNA;

[ NMOHUMaHue pasnwmﬁ MeXxay MCXOAHbIMU d)aKTaMI/I n rmnoTe3amu ansa nx 06‘b$ICHeHI/I9I, TeopeTndecKummn mogenamm n
peanbHbIMM OObeKTaMu, OBrnajeHve yHBepcanbHbIMU y4eOHbIMY OENCTBUAMI Ha NpuMepax runotes Ans o6bacHeHUst
M3BECTHbIX (DAKTOB M 3KCMEPUMEHTANLHON NPOBEPKU BbIABUraeMbIX rnotes, paspaboTkv TeopeTudeckmx Moaenei
nNpoLeccoB UNu IBNEHWI;

®  hopmypoBaHue ymeHuit BOCNIpUHUMATb, NepepabarbiBaTh U NPeabsABNATL MHOPMaLIMIO B CNIOBECHOW, 06pa3sHoi,
CMMBONUYECKON chopMax, aHanuampoBsaTk ¥ nepepabaTbiBaTb NOMyYEHHYI0 MHPOPMaLIMIO B COOTBETCTBUN C
nocTaBneHHbIMU 3a4avamu, BbIAENATb OCHOBHOE COAepXXaHMe NPOYUTaHHOrO TEeKCTa, HAaX0AWUTb B HEM OTBEThI Ha
nocTaBfieHHble BONPOCkI U n3naraTb ero;

L4 npmoﬁpeTeHMe OnbiTa CaMOCTOATESTIbHOIO NOMUCKa, aHanusa n 0T6opa MHOPMaLMK C UCNOMb30BaHNEM PA3MUYHbIX
WCTOYHMKOB, 1 HOBbIX MHOPMAaLMOHHbLIX TEXHONOMMI ANs peLleHnst No3HaBaTenbHbIX 3a4ay;

®  pasBMTME MOHOSIOMMYECKOW U ANANOrMYeckon peyn, yMeHUs BbipaxaTb CBOW MbICMU, CMOCOBHOCTU BbICIYLLMBATH
cobecegHuka, MOHMMATL €ro TOYKY 3peHUsi, NPM3HaBaTk NPaBO APYroro YenoBeka Ha UHOe MHEHWE;

L4 OCBO€EHMe NPUEMOB OEVNCTBUM B HECTaHOAPTHBIX CUTyauusax, oenageHne aBpuctm4eckKumMmn metogamm peLleHna np06neM;

L4 dopmMmupoBaHue ymeHvuZ paﬁOTaTb B rpynne C BbIMNOJ/IHEHUEM Pa3NINYHbIX coLManbHbIX ponen, NpeacTaBnsiTb U
OTCTamBaTb CBOU B3MMsaAbl U y66)K,EI,eHI/IF|, BEeCTN OUCKYCCUIO.

lMpedmemHbie pesyrnbmamal
®  yMeTb COCTaBMATb CXEMY 9KCMEPUMEHTA;
®  COBepLUEHCTBOBATb YMEHNE NMPOBOAUTL SKCTIEPUMEHT;
®  ymeTb paboTaTb C M3MepUTENbHLIMU NpUBopamu;
®  0OBfafeTb YMEHUSIMU BbiABUraTb U CTPOUTL MOAENM ANS OGbSACHEHWS Pe3yNbTaToB KCMEpPUMEHTa;

®  yMmeTb rpaMoTHO obpabaTbiBaTb pe3ynbTaTbl USMEPEHUN U pe3ynbTaTbl SKCNEPUMEHTA, MPaBUIbLHO NPeACTaBNATb
pesynbTaTbl 3KCNepuMeHTa B rpacduyeckon gopme.

®opMa KOHTpons:

HabnogeHwe, 0onpoc, oTHeT, Npe3eHTauna nNpoeKkTa, TecCTupoBaHue.

Buabl koHTpONA n hopmbl aTTecTaumnm:
1. BXOQHOWM KOHTPOIb.
2. TeKyLUMIn KOHTPOIb.

3. WToroBbii KOHTpOMb.

Ucnon b3yeMble negarorm4yeckme TeXHosformu:

KonnekmuegHo — meop4yecKas AessimernbHOCTb - KOMMNIIEKCHas nejarornyeckas TexHonorusl, obbeguHsiowas B cebe (t)OprI
O6paSOBaHI/Iﬂ, BOCMUTaHWUsI U 3CTETUYECKOro 06LLeHus. Ee pesynbTaTt — o6wmn ycnex, 0OKasbIBaloLLMIA NONOXUTENBHOE BIUSIHME Kak
Ha KONMeKTuB B LEeNOM, TaK U Ha KaXKOoro y4valleroca B OTAesibHOCTU.

Jlu4HOCMHO — opueHmMuUposaHHoe 0byyeHue — 3To Takoe 0By4YeHWe, KOTOPOe CTAaBMT MaBHbLIM - CaMOBLITHOCTb pebeHka, ero
CaMOLIEHHOCTb CYOBbEKTHOCTb NPoLeccoB 06yyeHust. Liernb MMYHOCTHO — OPMEHTMPOBAHHOIO 0BOYYEHUSI COCTOUT B TOM, YTOObI
3anoxuTb B pebeHke MexaHM3Mbl camopeanusauum, CaMmopasBuTUS, CaMOPErysiLMM CAMOBOCTMTaHUA U Apyrue, HeobxoauMble
Ansi CTaHOBMEHWS caMoBbITHOro obpasa 1 AnanorMyeckoro B3anMoaencTBUS € NoAbMUI, NPUPOAON, KynbTypon, LMBUIIM3aLMEN.

MpobrnemMHoe obydyeHue — co3aaHue B y4eGHO AeAaTenbHOCTM NPOGNEMHBIX CUTYaLUi 1 OpraHU3aLmsl akTUBHOW CaMOCTOSITENbHO
AEeSTeNbHOCTM YYaLLUMXCS MO UX Pa3peLLeHuto, B pesynbTaTe Yero NpoucXoauT TBOPYECKOe OBMafeHWe 3HaHUAMU, YMEHUSMU,
HaBbIKaMW, Pa3BUBAIOTCH MbICIIUTESIbHLIE CMOCOGHOCTM.

Uccnedosamernbckue Memoosb! 8 o6yquuu — AalT BO3MOXHOCTb y4allMMCA CaMOCTOATENIbHO MOMNOJIHATb CBOU 3HaHUA, Fﬂy60K0
BHUKaTb B nU3yHaemyr npo6nemy 1 npeanonaratb NyTu ee pelleHna, YTo BaXXHO npu d)OpMI/IpOBaHVII/I MUPOBO33pEHNA. 370 BaXHO
ana onpeanenexHna I/IH,EI,VIBI/I,D,yaJ'IbHOVI TPaeKTopun pas3BUTUA KaXKgoro LWKOMbHUKA.

3dopossecbepezarowue mexHonozuu - obpasoBaTenbHble TexHonorum» no onpegenexuo H.K. CmupHoBa, - 370 Bce Te
NCUXOS0ro-neAarorniyeckne TeXHONOorn, NPorpaMmel, METOAbI, KOTOPbIE HaNpPaBneHbl Ha BOCMIMTaHWE Y YHaLLMXCA KynbTypbl
3/10pOBbS, NINYHOCTHBIX KAYECTB, CMIOCOBCTBYIOLLMX €70 COXPaAHEHWIO M YKPENIeHuo, hopMUpoBaHne nNpeacTaBieHns O 340pOBbe
KaK LleHHOCTMW, MOTMBaLMIO Ha BeeHWe 340pOBOro obpasa XusHu.



Y4ye6HbI nnaH

Ne n/n HasBaHuve pasgena, Konuyectso 4acos ®opmbl
aTTecTaunm/KoHTpons
TeMbl Bcero Teopus MpakTuka
1 BeepneHue. OcHOBbI BxogHOM KOHTpOIb
npoBeaeHus usnyeckoro 82 14 68 _
3KCnepUMeHTa TekyLmin KOHTPONb
2 [emMoHCTPaUMOHHBIN 80 16 64 TekyLuMn KOHTPONb
3KCNEePUMEHT.
3 UccnepoBartenbckas TekyLuMn KOHTPONb
pa6oTa no ¢usmke 18 6 12 .
MToroBbIn KOHTPONb
utTorg 180 36 144

CopepxaHue y4e6Horo nnaHa

Paspen 1. BBeaeHue. OcHOBbI NpoBeAeHUA (hU3N4EeCKOro aKCnepmmeHTa

Teopusi: TexHuka 6e3onacHOCTU Npu paboTe ¢ M3MepuUTesibHbIMK NpMGopaMu u yctaHoBKamu, MHCTPYKLUMA NO oXpaHe
TpyAa Npu BbINOMHEHUM NTaGopaTopHbIX paboT no cusmke. PU3MYECKUA IKCMEPUMEHT KaK rMaBHbIA MeToA U3y4yeHus
ch13nyecknx ABNeHuN. Atansbl, cogepxxaHne U NOpsAoK BbINONMHeHUs husnyeckoro akcnepumeHTa. Boiop o6opyanoBaHus,
NPUCNOCOGNIEHNN, KOHTPONbLHO-U3MEpPUTESIbHOM annapaTypbl ANA BbINONIHEHUs1 UcCriefoBaHUN. PU3nyeckne BeNMUYMHbI U
cnocobbl nx nsmepeHus. Npsimbie U KOCBEHHbIe U3MepeHus. AGCONIOTHasi U OTHOCUTENbHasi MOrpPeLHOCTbL U3MEpPEeHUN.
MpaBuna 3anucu pe3ynbTaToB 3KCNepumeHTa. OKpyrneHue pesynbTaToB U3mepeHui. UHTepnpeTauus pesynbTaTtoB
3KCnepuMeHTa, rpacdmyeckoe n3obpaxeHue pe3yrnbTaToB.

lMpakmuka: N3mepeHne manyecknx BenmyYmH UndgpoBbIMU U aHanorosbiMu npuéopamu. BoluncneHme norpewHocT! 1
obpaboTka pe3ynbTaToM NPAMbIX U KOCBEHHbIX U3MepeHui. U3yyeHne cnoco6oB n3MepeHUs NMMHENHbIX pa3MepoB Ten u
manbix Ten. N3yyeHne cnocob6oB 06beMOB Ten NpaBuNbHOM U HenpasunbHon dopMmbl. U3yyeHne cnocoboB namepeHus
Macchbl Ten. Cnoco6bl namepenus nnowann. UsyyeHve nnoTHOCTM 06HLEKTOB.

Paspen 2. [leMOHCTPAUNOHHbIW 3KCMEePUMEHT.

Teopus: Pusnyeckne asneHunn. MexaHmyeckue siBneHus. 3akoHbl HototoHa. ATmocdepa n naBneHue. TennoBble ABMEHUS.
TemnepaTypa. CBA3b TeMnepaTypbl Tesia Co CpeaHen CKOPOCTbIO ABMXEHUA Morekyn. BHyTpeHHsisi aHeprusa. OnTuyeckue
fABneHus. NMpsamonuHenHoe pacnpocTpaHeHue cBeTa. [penomMneHue n otpaxeHue ceeTa. JIH3bI. 3ByKOBbIE ABMEHUs. IXO0.
OneKTPOMarHUTHbIe siIBNIeHUsi. AneKTpuyeckas Lenb. 3aKOHbl NOCTOSAHHOrO Toka. 3akoH OMa. AnekTpoMarHuT. ousnyeckue
ABneHus. NMpumepbl ABNEHUNA.

Mpakmuka: [leMOHCTPaLMOHHbIN 3KCMEePUMEHT, AOKa3bIBalOWMI NOBLILWEHUe TeMnepaTypbl Tena npu yaape v TpeHuu (c
Mcnonb3oBaHueM LUpPoOBOro MynbTuaaTymka). C6opka anekTpuyeckoi uenu. PerynupoBaHune cunbl Toka peocTaTom,
BblYMCrieHUe XapaKkTepuCcTUK peocTaTa. MiccrnegoBaHue MarHUTHOrO Norisi NPOBOAHMKA C TOKOM (NPsSIMOro, Kpyroeoro,
npou3sBosnbHoON hopmbl). UsyueHne paboTbl anekTpomarHuTa. iccnegosaHue SiBNeHUsi CaMOUHAYKLMM NPY 3aMbIKaHUU U
pa3smbIkaHuM uenu. KCnepMMeHTanbLHoe NoATBEPXKAEHNE 3aKOHOM NOCTOSIHHOrO Toka. MccnegoBaHne ecTeCTBEHHOM
ocBelleHHOCTU. U3mepeHue TemnepaTypbl aTMoccepHoro Bo3ayxa. MayuyeHne cnoco60B UsMmepeHUst BNaXHOCTU BO3AyXa.
OKcnepuMmeHTanbHoe AoKasaTenbCTBa 3aBMCMMOCTM aTMocdepHOro AaBneHus oT BbicoTkl. UccnegoBaHue noBeaeHus
AnoAa B Leny NoCTOSIHHOMO M nepeMeHHoro Toka. C6opka moaenu u TectuposaHue Tpy6sl Kennepa. Usmepexue
nokasaTens nNpenomneHus BelecTB. JKCnepuMeHTansHoe o6HapyxeHue konew HbloToHa.

Pazaen 3. UccnepoBaTtenbckas pa6oTta no msuke

Teopusi: UHCTpyKTaX NO BbINOJIHEHUIO UCClieAoBaTeNlbCKkon paboThbl. BbiGop TeMbl uccneaoBaHus. Jtanbl NpoBeAeHUs
nccnenoBaHus

lpakmuka: BbinonHeHMe NpakTUKO-UccrefoBaTeNnbLCKOW paboTkl N0 BbIGPaHHOW TeMe C NPMMEeHEHUEM KnacCu4ecKkoro u
umcpoBoro nabopatopHoro o6opyaoBaHus (nnaHMpoBaHue paboTbl, noa6op o6opyaoBaHue, c6opka ycTaHOBKM,
npoBeAeHue U3MepeHU, aHanu3 u obpaboTka pe3ynbTaToB U3MEePEeHUN, UHTeprnpeTauus pe3ynbTaToB U3MEPEeHUH,
3awmTa paboTbl).



KanenpapHbIi y4e6GHbIN rpacuk

Ne n/n| Aata | Bpems Tema 3aHATUA KonunyectBo YacoB |
npoBeAeHUs1 y
Bcero Teopusa MpakTuka
1. BBepneHue. OCHOBbI NpoBeAeHusi (hpU3nyYeckoro IKCnepmmeHTa 82 14 68
Beegerue. MHcTpykTax no Th. O HeobxoammocTu 6 8 K
U3NYECKOrO IKCNEepUMEHTa
®Pusunyecknii IKCNEPUMEHT: NNIaHNPOBaHNe n BbiIGop 4 20 K
obopyaoBaHus
Cnocobbl nsmepeHusi usn4ecknx BENNYMH. 1 10 K
MorpelHoCTb N3MepeHni.
ObpaboTka pe3ynbLTaToB N3MEpPEHNi 1 10 K
M3amepeHune pumsnyecknx BenNnYnH 1 10 K
Cnocobbl nsmepeHuss pa3amepoB Ten 1 10 K
2. [leMOHCTPaUMOHHBIN 3KCMEePUMEHT 80 16 64
MexaHnyeckue 1 TennoBble ABMEHUA 5 1 4 K
3BYKOBbIE M ONTUYECKNE ABMNEHNS 3 1 2 K
OneKTpoOMarHUTHbIE SBNEHNSA 11 1 10 K
[Mony4yeHune TennoTbl Npu yaape v TpeHun 3 1 2 K
YnpasneHue curow Toka B Lienu 3 1 2 K
MccnepoBaHue MarHUTHOMO Nosnsi MPOBOAHMKA C TOKOM 3 1 2 K
HemoHcTpaunsa paboTbl anekTpomarHiTa 4 4 K
MccnenosaHue siBneHs caMonHAayKLun 7 1 6 K
OkcnepumeHTanbHoe NOATBEPXKAEHNE 3aKOHOB 5 1 4 K
NMOCTOSIHHOIO TOKa
MccnepoBaHve ecTeCTBEHHON OCBELLEHHOCTU NomeLleHns| 9 1 8 K
(knacchbl Wkonbl) u
MoHUTOPWHF TeMnepaTypbl aTMOcepHOro Bo3ayxa 3 1 2 K
WccnepoBaHve cnocoboB M3MepeHnst BNaXHOCTM Bo3ayxa| 3 1 2 K
MccnenoBaHue 3aBUCUMOCTU aTMOCCEPHOTO AaBreHnst o1 3 1 2 K
BbICOTbI
[uop B Lieny NOCTOSIHHOrO N NEPEMEHHOO Toka 3 1 2 K
C6opka mogenu Tpy6bl Kennepa 5 1 4 K
M3amepeHune nokasaTensi npenomMreHns Bellectsa 3 1 2 K
OkcnepumeHTanbHoe nonyyeHue korew HbloToHa 7 1 6 K
3, UccnepoBatenbckasn paboTta no cmsuke 18 6 12
MpaBwuna BbINONHEHMS UccnepoBaTenbckon paboTtel. TB | 2 2 K
npu pabote
Bei6op Tembl nccnenoBaHusi. CoctaBneHue nnaHa 2 2 K
ncecneposaHus. MNMogbop obopyaoBaHus
[MpoBegeHve n3mepeHui B pamkax nccnegosarensckon | 4 4 K




paboTbl

Ob6paboTka pe3ynbTaToB U3MepeHU 4 4 K
OdcbopmneHue nccrnenoBaTensckon paboThbl 1 1 K
OdpopmrieHne pesynbTaToB UccnegoBaTenbckon paboTtsl | 1 1 K
3awmTa nccnegoBaTenbckux paboT 4 4 K
WToro 180 36 144

*Nata n BpeMSs NPOBeAEHUs 3aHATUIN — COrnacHo yTBEPXAEHHOMY pacnmcaHuto.

MeToaunuyeckoe ob6ecneyeHue Nporpammeil

WUHdopmaumoHHoe o6ecneyeHne

Cnosapb, AatoLwuin TofIkoBaHWe NPogeCCHoHarnbHbIX CIoB U3 06racTy Usnku

1. Bukucnosapb : [QnekTpoHHbIn pecypc] // Pusnueckune tepmunbl. URL: https://inink.ru/w4gLOl

MHcmpyKuuu no mexHuke 6esonacHocmu:

1.

N oo g~ w0 D

MHCTpyKuusi N0 oxpaHe TpyAa 0byyatomnxcsi (BBOAHbBIN MHCTPYKTaxX).

WHcTpykuma npasunam 6esonacHoro nosegeHns yyawmxcsa s OY.

MHCTpyKUMSA No noxapHon 6e30nacHOCTy.

WHcTpyKkuma no anektpobesonacHoOCTU.

MHCTpyKuusi no npasunam 6e3onacHoCTU Npy 06HapyXeHUN HEN3BECTHBIX NAaKeTOB, B3PbIBOONACHLIX MPEAMETOB.
WHcTpykumsa npasuna 6e3onacHoro noBeAeHus Npu yrpo3e TepPOPUCTUHECKOrO aKTa.

MHcTpyKumsa no paboTe ¢ nasinbHbIM 000pyaoBaHMEM.

Mynbmumedu&m:le npeseHmayuu rno memam:

1.

2
3
4.
5

OCHOBBI (DU3NYECKOrO 3KCMEepUMEHTA.

MpAmMble 1 KOCBEHHblE N3MepeHUst. MorpeLlHOCTb U3MEPEHMWIA.
ObpaboTka pesynbLTaToB N3MEPEHUIA.

dusnyeckre ABneHus.

[MpaBuna BbINONHEHNs1 UCCneaoBaTenbCkon paboThl.

Memodu4eckue nocobusi

1.

MeToauyeckme pekoMeHaaumMmn ans nposeaeHns nabopaTopHbix paboT Mo ¢usunke ¢ NpUMeHeHne LMgpPoBoro
obopynoBaHusi Releon.

MeToauyeckme pekoMeHaaumMmn ans nposeaeHns nabopaTopHbix paboT Mo 3KOOrMM ¢ NpUMeHeHue LMpoBoro
obopynoBaHusi Releon.

OnTuka. PykoBOACTBO MO BbINONHEHMI0 nabopaTopHbix paboT. JlabopaTtopus L - mukpo. — M.: MY, 2007. — 20 c.

OnekTpuyecTBo. PykoBOACTBO MO BbIMNONHEHUIO NabopaTopHbix paboT. Nlabopatopus L - mukpo. — M.: MUY, 2007. — 22
c.

OnekTpoanHamumka. PykoBOACTBO MO BbINOMHEHUIO NabopaTopHbix paboT. Nlabopatopus L - mukpo. — M.: MUY, 2007. —
22 c.

MnaHupoBaHuWe akcnepumeHTa [OneKTPoHHbIN pecypc] : y4ebHo-npakTudeckoe nocobue / T. B. EpelyeHko, H. A.
Mwuxannosa ; M-Bo obpasoBaHus n Hayku Poc. ®epepaumn, Bonrorp. roc. apxuT.-CTPOUT. YH-T. — ONEKTPOHHbIE
TekcToBble U rpaduyeckre gaHHble (1,1 MbawiT). — Bonrorpag : BonrTACY, 2014.



Pa3damo4Hbili Mamepuan no memam Kypca

1. YcnoeHble 0603HavyeHust HeKomopbIX KOMNOHeHMOoe8 Ha 3J7IeKmpu4ecKux cxemax rno rocrt
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2. BudbI 3kcnepumeHma



Bupg akcnepumeHTa OcobenHocT/uenn

1. SnUMUHUPYIOWMIA BbIABUTL M YCTPAHUTL BAMAHUE HEOAHOPOAHOCTEN
2. CpaBHUTENbHbIN OueHUTb BAMAHME Kaxaoro ¢akTopa Ha npouecc
3. OtcenBarowmmn OT1ob6patb ANA UCCNEN0BAHUA CYLLECTBEHHbIE

dakTopbl
4. SKCTpeManbHbIN Bbi6Op ONTUMaNbHbBIX PEXXUMOB NPOBEAEHUA
3KCnepumeHTa
5. ANNpoKCUMUpPYIOLWNIA BbifiBNEHUE MaTEMATUYECKOM MoAenu npouecca
6. YucneHHbIN 3ameHa GPU3NYECKOro aKCNepumeHTa

MaTeMaTUYECKON MOAENbIO

7. UpeHtnduumpyowmin OnpeaenexHue xapakrepuctuk/koadpduumneHTos
B MaTemaTuyeckon mogenun obvekTa

8. KcTpanoaupyrowmii MNpeackasaHue u3aMmeHeHu napameTpos 06beKTa

KOHTpOﬂbHO — U3MepuTenbHble MaTepuanbl

1. TecmupoeaHue no meme «OcHoebl NpoeedeHuUs hu3UYECKO20 IKCepuMeHma (npumepHasi paboma)

Pa6ota copgepxut 11 Bonpocos. Yactb 1 cogepxut 10 TECTOBbIX BONMPOCOB C OAHWM UMW HECKOINbKUMM BEPHBIMU BapuaHTamum
oTBeToB. YacTtb 2 cogepxut 1 3apaHue, Tpebytoee nogpobHoro oTeeTa.

Yacmb 1
1.1 OnpegenuTe UeHy AeneHns naMepuTensHoro npubopa

1) 10 mn 2) 100 mn 3) 20 mn 4) 0 mn



1.2 C noMOoLLbto Yero Mbl NONy4aeM 3HaHWA O ABIEHUAX NPUPOABI:
1) HabntogeHus n onbita 2) Habnogexns n runotessl 3) Mmnotessbl

4) OkcnepumeHTa 5) Teopun

1.3 3HaHue B h13nKe poxaaeTcs B pesynbTaTte crefyoLlen Lenoyku cobbiTui
1) M'mnoTesa — akcnepnMeHT — HabnaeHue - BbiIBOA
2) HabnogeHve — runotesa — 3KCNEPUMEHT - BbIBOZ,
3) SKkcnepuMMeHT — runoTesa — HabnoaeHne - BbIBOA
4) HabniopeHue — runotesa — BbIBOA - 3KCMEPUMEHT

5) M'mnoTesa — HabnaeHNe — 3KCNEPUMEHT - BbIBOL,

1.4 YT0 3HAUUT U3MEpUTb DU3NYECKYIO BENMNYNHY?
1) CpaBHUTb €€ Cc Apyro un3n4eckon BENUYUHOW
2) CpaBHUTb €€ C 0QHOPOAHON PU3NYECKOW BENMUYMHOMN

3) CpaBHUTb €€ ¢ 04HOPOOHOW (PU3NHECKON BENUYMHON, MPUHSITON 3a eauHuLLy

1.5 CoctaBnsioas NOrpeLHoCTN n3MepeHud, NpoABNALLIaACA B Buae Henpeackasyemblx OTKMOHEHUI OT UCTUHHOIO 3HaYeHUs!
(*)I/ISI/I'-'IECKOVI BEMNWYMHbI, MEHSIIOLLMXCHA OT OAHOrO HabnaeHUs K Opyromy — 3T0:

1) CnyyaitHast norpeLuHocTb
2) IHCTpymeHTanbHas norpeLHocTb

3) CuctemaTtumyeckas norpeLlHoCcTb

1.6 YueHuK nusmepun BenuymHy x u no dopmyne y=4x+5 Hawen y. Kakue namepeHusi oH nposen?
1) TonbKko npsmble
2) TONbKO KOCBEHHbIE

3) MpsiMble 1 KOCBEHHbIE

1.7 Pe3yﬂbTaTbI M3MepeHVIIZ npuv npoBeaeHnn 3KkcnepumMeHTa y4eHuK npeacrtasui B cnegyrwem suge:

Ne onbiTa BennunHa a BenuunHa b [BenuuuHa ¢
1 3 4 5

2 5 5 7

3 9 10 11

Kak Ha3biBaeTcs Takoi cnocob npeacTaBneHns AaHHbIX?

1) cnoBecHbIV 2) TabnuyHen 3) rpadunyeckuin

1.8 PeSyJ'IbTaTbI M3MepeHVIl7I npuv npoBeaeHnn aKkcnepnmMeHTa y4eHunK npeacrtasun B cnegyrowem suge:



Kak Ha3blBaeTcsi Takol cnocob npeAcTaBneHnst AaHHbIX?

1) cnoBecHbIi 2) TabnuyHeln 3) rpadunyecknin

1.9 OnpegenuTte norpeLHoCTb Npubopa, M306paKeHHOro Ha PUCYHKe

1) 0,1 2)2 3)10 4) 0,05

1.10 C nomouupbto kakoro npubopa MoxHO Hanbornee TOUHO U3MeEPUTL ryOUHy cTakaHa?

1) MMKpoMeTp 2) NMHenka 3) LWTaHreHUMpKynb 4) pyneTka

Hacmb 2. Omeembme Ha 80ripoc.

2.1 Bam Heo6x04MMO NPOBEPUTL 3aBUCUMOCThL UYMCIa OCKOMKOB, Ha KOTOpoe pa3brBaeTcst dapdopoBas Tapernka oT BbICOTbI
nagexust. MpeanoxuTe cxemy NPOBEAEHUS AaHHOTO IKCMEePUMEHTA U YKaXKUTE €ro OCHOBHbIE aTarbl.

2. TecmupoeaHue no meme «[JeMOHCTPaLMOHHbLIN akcnepuMeHT. MpakTukym» (npumepHas paboma)
PaboTa cogepxuT 7 TeCToBbIX BOMPOCOB C OAHUM UMW HECKOSBKMMW BEPHBIMW BapuaHTamu OTBETOB.

1. Kakve sBneHns usyyaior B pusmke?

A) MexaHuueckue B) Tennosbie C) dusnyeckme

D) Onekrtpuyeckne E) MarHuTtHble

2. Y710 OTHOCUTCS K MEXaHNYECKUM SIBNEHUSIM?
A) MNpoxoxaeHune ceeTa Yepes NH3bI

B) O6pasoBaHue MOMHUM BO BpEMSI Fpo3bl

C) ObpasoBaHue cHera

D) BpalueHvie 3emnu BOKpyr CBOeW ocu

3. YTo OTHOCMKTCS K TENMNOBBLIM ABMEHNAM?
A) MNpoxoxaeHue ceeTa Yepes NH3bI

B) O6pasoBaHue MOMHUM BO BpEMSI Fpo3bl
C) ObpasoBaHue cHera

D) BpalueHvie 3emnu BOKpyr CBOel ocu



4. B aByx 6ruaoHax HaxoaMnocb MOSIOKO. B nepBom 13 HMX MOSIOKO CKUCII0, @ BO BTOPOM OTCTOSINWCH CMBKU. B kakom 13 6uaoHos
npou3oLLno gumanyeckoe siBneHne?

A) B nepsom B) Bo BTOpom

C) B nepsom 1 Bo BTopom D) Hn B 0ogHOM 13 HUX

5. Kakvie 13 HuxenpuBeaeHHbIX SBNEHWUIA HabnoaaloTCst NPU rOpeHUN SNeKTPUYECKON namrbI?
| — MexaHu4yeckue |l — Tennosble

Il — 3BykoBble IV — OnekTpuyeckne V — CeeToBbIe

A)LIVB)ILV

C)I, IV, VD) I, I, VE)IV,V

6. YTO M3 NepeyncneHHoro OTHOCUTCA K PU3NYECKUM ABNEHNAM?

A) anektpusauus B) anektpuyeckas namna C) anekTpoHbl D) anektpudmkaums

7. K xakomy Buay oTHocuTCS chusmyeckoe sBrneHve, n3obpaxeHHOe Ha pUCyHKe?

A) anektpu4yeckoe B) ontudeckoe C) MexaHundeckoe D) Tennosoe

AHkeTa ans pacyeTa ntHOMBUAyaribHOro MHAEKCca KadecTtBa 3aHATUA



Bbi0epuTe noaxoasilmue BaM YTBep:KIeHHAs] H NOJACUATAIITe CYMMY 0AJLI0OB
Ne YT1Bepxaenne 0 6as;10B 1 6asa
1 | Ha3ausatun s pabotan He aKTIBHO AKTIBHO
2 | Coeii paboToil Ha YpOKe A HE JIOBOJIEH IOBOJIEH
3 | 3aypok s yerail He ycTall
4 | Moe nactpoenre CTATO XYyKe CTATIO TYYITIe
5 | Marepuan ypoka MHe OBLT HE IIOHATEH [IOHSTEH
6 Oecro1eseH moje3eH
7 CKy4eH HHTEPECeH
8 TpYIeH He TpYJeH
9 | CBa3p ypoKa ¢ APYTHIMIT HAYKaAMIT He 3aMeTHa 3aMeTHa

Cnucok nutepartypbl

Onsa yuutens:

10.

11.

12.

13.

14.

15.

16.
17.

Apues M.H. YyebHo-uccneposartenbckas paboTta yyalmxcs: MeToandeckme pekoMeHaaumnm Ans yqalnxcst U ne[aroros
// 3aBy4. — 2005. - Ne 6.

Bacuneesa J1.B., MunosaHoBa T.B. iccnepgosatenbckas AeAaTensHOCTb yyawmxes B nuuee // dusmka (MC). — 2008. - Ne
4.

BHeypoyHas aeaTenbHOCTb LUKONbHUKOB. MeToauyecknin KOHCTpyKTop: nocobue ans yuntens/ [1.B. M'puropbes, I1.B.
CrenaHoB. — M.: MNpoceelyerune, 2011. — 223 c. -. (CTaHgapTbl BTOPOro NOKONEHUs1).

BHeypoyHasi oesTenbHOCTb. [pMMepHbI NNaH BHEYPOYHOW AEATENbHOCTU B OCHOBHOM LLKOME: nocobue ans yuutens/.
B.M. Crenawxos, [1.B. I'puropbes — M.: lNpocselyeHune, 2014. — 200 c. -. (CTaHAapPTLI BTOPOrO MOKONEHNS).

BHeypouHas geaTenbHocTb. MNporpamma passuTusa no3HaBaTesbHbIX CocoBHOCTEN yyalmxes. 5 — 8 knaccel: nocobve
ans yuntens/ H.A. Kpusonanosa — M.: MNpoceewerune, 2012. (CTaHaapTbl BTOPOro NMOKOMEHNS).

[opnosa J1.A. 3aHMmaTenbHble BHEYPOUHble MeponpuaTus no dusmke. Mactepckas yuutens dpusmkm. 7-11 knacc.
Mocksa. BAKO 2010.

MBawwkuH, O.A. OcBoeHne MeTofa No3HaHus Ha ypokax dusuku [Teket)/ O.A. MBawwkuH // ®u3. B wik.- 2011.-Ne 14,- C. 23-
25.

INanre B. H. SkcnepumeHTanbHble duranyecky e 3agad u Ha cmekanky. Misgatenscteo «Hayka» maBHas pegakuus
un3mko- matematumdeckon nutepatypsl Mocksa, 1980.

JlozoBeHko C.B, TpywwuHa T.A. Peanusaumsa obpasoBaTenbHbIX NPOrpamMM eCTECTBEHHOHaY4YHOM U TEXHONOMMYECKON
HanpasneHHocTen no usnke ¢ ncnonb3oBaHnem obopyaoBaHus LeHTpa « Touka pocta». MeToanyeckoe nocobue.
Mocksa, 2021.

JlozoBeHko C.B, TpywwuHa T.A. Peanusaumsa obpasoBaTtenbHbIX NporpaMm no gusmke ¢ Mcnonb3oBaHveM obopyaoBaHus
AeTckoro TexHonapka «LUkonbHbI kBaHTOpryM» 7 — 9 knaccbl. MeTognyeckoe nocobue. Mocksa, 2021.

JTowarux O. B. IABOPATOPHbLIE KOMIJIEKCbI SENSEDISC npu peanusaumn 0CHOBHbIX 06pa3oBaTenbHbIX MporpaMm
obwero obpasoBaHus — CI16.: AckpuH, 2016. — 196 c. ISBN 978-5-904906-17-7 © AckpuH, 2016

MeToauyeckne pekomeHZaumm Ans NpoBeAeHUst NabopaTopHbIX paboT Mo uanKe ¢ NPUMeHeHNe LMdpoBOro
obopynoBaHusi Releon.

MeToauyeckme pekoMeHaaumMmn ans nposeaeHns nabopaTopHbix paboT Mo 3KOOrMM ¢ NpUMeHeHue LMpoBoro
obopynoBaHusi Releon.

MnaHupoBaHuWe akcnepumeHTa [QNeKTPoHHbIN pecypc] : y4ebHo-npakTudeckoe nocobue / T. B. EpelyeHko, H. A.
Mwuxainosa ; M-Bo obpasoBaHus n Hayku Poc. ®epepaumn, Bonrorp. roc. apxuT.-CTPOUT. YH-T. — ONEKTPOHHbIE
TeKcToBble 1 rpadmyeckne aaHHble (1,1 MbawiT). — Bonrorpag : BonrTACY, 2014.

MoBanses O. A., XaHHaHoB H. K., XomeHko C. B. MeToaguyeckoe conpoBoxaeHune. MexaHnyeckue aBneHus.
PykoBoACTBO MO BBINOMHEHMIO AEMOHCTPALMOHHOrO akcnepumeHTa M.: Ooo «makccnevic», 2013. 72 c., un. Cnncok
9KCNEPVMEHTOB

Cewmke A.N. dusnka: 3aHnmarenbHble Matepumansl K ypokaM. 7 knacc [Tekct] / A.W. Cemke.- M.: HLL SHAC, 2006.-120c.

Ceprees W.C. “Kak opraHusoBaTtb NpoeKkTHyt0 AeaTenbHocTb yyawmxces”, M..APKTW 2003r.




18. CubukuH, HO. ., CnbukuH, M. FO. TexHonorms anekTpoMOHTaXHbIX paboT: YuebHoe nocobre ans npodeccnoHanbHbIX
y4ebHbix 3aBeaeHuit / KO.[1. CubukuH . M.KO. CubumkuH.- M.: Boicluas wkona; N3paTtenscTBo LeHTp «Akagemusi», 2009.-
301c.

19. CraHpgapTbl BTOpOro nokoneHus «lpumepHble nporpammel. Puanka 7-9 knaccel: npoekT. — M.: MNpoceelenne, 2011.C. 6-
8,37

20. dyHoameHTanbHble 3KCNEPUMEHTbI B (DU3MYECKON Hayke. DneKTUBHbIN Kypc: YuebHoe nocobue/ H.C. Mypebiwesa, H.B.
LLlapoHoBa, [1.A. Vcaes. - M.: BuHom. JlaGopaTtopusi 3HaHuin, 2005

[Ons o6yyarowmxcs:

1. Bapnamos C. [., 3unsbepman A. P., 3nHkoBckui B. . SkcnepumeHTanbHble 3agaqm Ha ypokax uankm u mnsnyeckmx
onumnuagax. —M.: MLUHMO, 2009.

2.  Touupugse I'. LL. MpakTnyeckne n nabopaTopHble paboTkl no dumanke 7 — 11 knaccel / I.LU. Moumpmase-M.: Knaccuk
Crunb, 2002.- 96 c.

3.  KomecHukos K.A. Paboyas Tetpage no dmsuke. Mon pasmbiLLneHns npy BbIMONIHEHMM OMbITOB B AOMaLLHeN nabopatopun
/ K.A. KonecHukos. — Knpos, 2010.-128c.

4. Ianre B.H. OkcnepumeHTanbHble husnyeckue 3agaym Ha cmekanky / B.H.Jlanre - M.: Hayka, 2001. -94 c.
5. OnTtuka. PykoBoacTBO No BbINOMHEHMI0 nabopaTtopHbix paboT. Jlabopatopus L - mukpo. — M.: MUY, 2007. — 20 c.

6. OnekTtpuyectso. PykoBoACTBO MO BbINOMHEHWIO nabopaTtopHbix paboT. Jlabopatopus L - mukpo. — M.: MUY, 2007. — 22
C.



