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MoscHuTenbHasa 3anuckKa

Hetckue TexHonapku «LLkonbHbin KeaHToprym» Ha 6ase oblieobpasoBartenbHbiX opraHu3a-
umii (nanee — «lUkonbHbin KeaHTopuyM») co3paHbl ¢ Lenbio opraHuM3aumm obpasosartesibHOM
LeATeNbHOCTU B chepe 0BLLEro v AONOSIHUTENIbHOrO 0OPa30BaH1s, HaNpaBIeHHOW Ha CO3AaHue
YC/IOBUM NS pacluMpeHus copepkaHus obuiero obpasosanus. [pu pabore B «LLkonbHom
KeaHTopuyMe» y yyalumMxca pasBuBalOTCA €CTeCTBEHHO-HAy4YHas, MateMatuyeckas, Hpopmauu-
OHHasl rpaMoOTHOCTb, (POPMUPYETCA KPUTUHECKOE U KPeaTUBHOE MbilLIIEHUE, COBEPLUEHCTBYIOTCA
HaBbIKM €CTECTBEHHO-Hay4YHOW HanpaBIeHHOCTH, a TaK)Ke MOBbILIAETCA Ka4eCTBO 0Opa3oBaHus.

Llenb 1 3apaumn

* Peanusaumsa ocHOBHbiIx 06weobpa3zoBatesibHbIX MporpamMM Mo y4ebHbIM npegMeTam
€CTeCTBEeHHO-Hay4YHOW HanpaBieHHOCTH, B TOM YUCJIe B PaMKax BHEYPOUHOM AeATesIbHO-
cTn obyyatomxcs.

* Paspabotka 1 peanusaums pasHOYPOBHEBbIX LOMOJHUTENbHbIX 06LLe0B6pasoBaTebHbIX
NMporpaMm ecTeCcTBeHHO-Hay4HOW HanpaBNEHHOCTH, @ TAKXKE UHbIX NPOrpPamMMm, B TOM YUC-
Ne B KAHUKY/SAPHbIN nepuos.

* BoeneyeHune yyalwmxca v nefarornyeckux paboTHUKOB B MPOEKTHYIO AEATENIbHOCTD.

* OpraHusauusa BHey4ebHON 0EATENBHOCTU B KAHWKYNAPHBIA nepuoa, paspaboTka u pea-
NU3aumusa COOTBETCTBYIOWMX 0BpasoBaTenbHbiX NPOrpaMM, B TOM YUCE AS18 narepem, op-
raHW30BaHHbIX 0Opa30BaTe/IbHbIMM YUPEKAEHUAMU B KAHUKYNAPHbINM NepUoga.

* [losblweHne npodeccMoHanbHOro MacTepcTea negarornyeckux paborHukos «LLkonbHo-
ro KeaHTopuyma», peannsytomx OCHOBHbIE U AOMNOMHUTENbHbIE 06Leobpa3oBaresibHble
nporpammoi.

Cospanune «llkonbHoro KeaHTOopryma» Ha 6ase oO6uieobpasoBaresibHOW OpraHuW3aumu
npeanonaraeT Ucnosib3oBaHWe npuobpetaemoro obopynosaHus, cpeacTs obyyeHus U BOCMu-
TaHUA AnsA yrnybnéHHOro oCBOeHMs OCHOBHbIX 06pa3soBarebHbIX NMPOrpaMm OCHOBHOMO obLe-
ro u cpefHero obuiero obpasoBaHus, BHEYPOUYHOM AEATENIbHOCTH, MPOrPaMMm AOMNONHUTESNbHO-
ro o6pa3oBaHu1s, B TOM YUC/Ie eCTECTBEHHO-HAYYHOW U TEXHUHYECKOM HanpasiieHHOCTEMN.

Cospanve «LLkonbHoro KeaHTopryma» npegnonaraert paseutve obpasosaresibHoW UHdpa-
CTPYKTypbl 06LLeobpa3oBaTe/ibHOW OpraHu3auMu, B TOM Yuc/e ocHalleHue obuieobpasosa-
TeJSIbHOM OpraHv3aumu:

» obopynosaHueM, cpeacTsaMu obyyeHMs M BOCNUTAHUA A1 PACLUMPEHUA BO3MOXKHOCTEN
U3y4yeHus (B TOM YMCne IKCNepUMEHTaIbHOro) NPeaMETOB, KypCOB, AMCLUMMANH (Moayne)
€CTEeCTBEHHO-Hay4HON U TEXHUYECKOW HanpaB/eHHOCTEN MpU peasiM3aumn OCHOBHbIX 06-
LeobpazoBaTe/bHbIX NPOrpamMM U AOMNOHUTENbHbIX 0bLeobpasoBaTesibHbIX NPOrpamm;

* obopynoBaHWeM, CpeacTBaMu 0OYYEHUS U BOCMUTAHMA A1 HAaYa/IbHOrO 3HAKOMCTBa 00-
YYaIOLMXCA C MPOEKTUPOBAHUEM WM KOHCTPyMpOBaHWeM poboToB, 0OyyeHUsi OCHOBaM
KOHCTPYMPOBAHUA U MPOrpaMMUpPOBaHMUA, MPUHLMMNOB (PYHKLUMOHUPOBAHUSA M OCHOBbI
pa3paboTkn MH(OPMALMOHHBIX CUCTEM M annapaTHO-MPOrPaMMHbIX KOMIMIEKCOB U T. 4.;

* KOMMbIOTEPHbIM, NPE3EeHTALMOHHbBIM U MHbIM 0H6OPYAOBaHMEM, B TOM YMCIe 415 peanv3a-
LMK NPOrpaMM [OMONHWUTENBHOMO OBpasoBaHUA eCTeCTBEHHO-HAYYHOW M TEXHWYECKOM
HanpaBneHHOCTEMN.

MuHuManbHO HeobxoauMble (PyHKUMOHAMbHbIE U TEXHUYECKWE TpeboBaHWUA U MUHWUMasb-
HOE KOJIMYeCTBO 060pYyaOBaHMA, NepeyeHb PacXodHbIX MaTepuasios, CPeacTs 0Oy4eHUs U BOC-
nuTaHuMa gnsa ocHaweHua «LLkonbHoro KeaHTopuyma»s onpepensatotca PernoHanbHbiM Koop-
AanHatopowm c yyetoM lNprumepHoro nepeyHs obopyaoBaHus, pacxoaHbiX MaTepuasnos, CPeacTs
0by4eHUa 1 BOCMIMTaHUA B LENAX CO3AaHUA aeTckoro TexHonapka «LUkonbHbit KBaHToprym».



JKCNepUMEeHT SBNAETCA UCTOYHWKOM 3HAHUW U KPUTEPUEM MX UCTMHHOCTU B Hayke. KoH-
Lenu1s COBpeMeHHOro obpa3oBaHus NoApa3yMeBaeT, YTo B yHeOHOM IKCMEepPUMEHTE BeAyLLYHO
PONb [O/MKEH 3aHATb CAMOCTOSTENIbHbIM UCCNeA0BaTENbCKUIM yYeHUYeCcKui akcnepumeHT. Co-
BPEeMEeHHble 3KCNepPUMEHTasIbHblE UCCNeA0BaHUA NO (U3UKE YXKe TPYAHO NpPeacTaBuTb 6e3 uc-
NOMb30BaHUA HE TOMIbKO aHaNoroBbiX, HO M LMGPOBbIX M3MepuTenbHbiX Npubopos. B Mene-
panbHOM rocyaapcTeeHHoM obpasosarensHom craHgapte (nanee — PMrOC) nponucaHo, yto
OLHUM U3 yHMBEPCA/IbHbIX Y4eOHbIX aencteui (aanee — YY), nprobpetaemMbix yqalimMmucs,
JO/KHO CTaTb YMEHWE «NPOBEAEHUS OMbITOB, MPOCTbIX IKCMEPUMEHTaNIbHbIX UCCNeRoBaHUM,
MPSMbIX U KOCBEHHbIX U3MEPEHUIN C UCMOSIb30OBAHWEM aHANOMOBbIX U LMGPOBbIX U3MEPUTESNb-
HbIX NPUOOPOB».

YuebHbIi 3KCNEePUMEHT Mo hU3KKe, NMPOBOAUMBIN Ha TPaAWUMOHHOM obopyanoBaHuK (6e3
npMMeHeHus LUMdpPOoBbIX abopatopuil), He MOXKET B MOIHOW Mepe obecneynTb peLueHne Bcex
obpa3zoBaresibHbIX 3a4ay B coBpeMeHHoM Lkone. CnoxueLiasca cutyauus obycrioBeHa cy-
LLecTBOBaHWEM psiga npobnem:

* TPagMUMOHHOE LUKOJIbHOE 0OOpYyAOBaHWE M3-3a OrPaHUYEHUs] TEXHUYECKUX BO3MOXKHO-

CTeW He NO3BOJIAET NPOBOAUTb MHOTME KOJIMYECTBEHHbIE UCC/IEJOBaHMS;

* AJIUTENIbHOCTb MpoBefeHUs (DU3MYEeCKMX UCCNefoBaHUM He Bcerga cornacyercs C Afu-
TENbHOCTbIO Y4eOHbIX 3aHATHI;

* BO3MOXHOCTb NPOBEAEHUS MHOTMX (DU3UYECKUX UCC/IEA0BAHUIA OrpaHuyYnBaeTcs Tpebo-
BaHWSAMU TEXHUKM Be30MacHOCTU 1 ap.

Lindposas naboparopus KapauHasibHbIM 06pPa3OM U3MEHSET METOAMKY U COAEPIKAHME IKC-
NnepUMeHTaNbHOMN AeATENbHOCTU M MOMOraeT PeLUUnTb BbillenepedncieHHble npobnemsi. LLnpo-
KWW CcnekTp unbpOoBbIX AaTYMKOB NMO3BONSET yYalMMCs 3HAaKOMUTBCS C NapaMeTpamu cdusnye-
CKOrO 3KCNEpPUMEHTA He TONbKO Ha Ka4eCTBEHHOM, HO W Ha KonuyectBeHHOM yposHe. C nomo-
Wbto LMcbpoBor 1aboparoprm MOXKHO NPOBOAUTL ANUTESbHbIM SKCNEPUMEHT JAXKe B OTCYTCTBUU
aKkcnepumMeHTatopa. lpu 3ToM u3mMepsieMble aaHHble U pe3ynbtaThl X 06paboTku oTobpaka-
OTCS HENMOCPEACTBEHHO Ha 3KpaHe KoMMbloTepa.

B npouecce dhopmrpoBaHUsA 3KCnepUMeHTasNbHbIX YMEeHWW Mo hU3MKe YYalMMCs Y4uTCS
NPeaCTaBNATb MHPOPMaLMIO 06 UCCNEefOBAHMM B YETbIPEX BUAAX:

* B BepbasbHOM: OMMUCLIBATb IKCMEPUMEHT, CO34aBaTb C/IOBECHYIO MOAESb IKCMEPUMEHT],

(b1KcHpoBaTtb BHUMaHUE Ha U3MepsAeEMbIX (PU3NYECKUX BETMUMHAX, TEPMUHOOTUH;

* B TabAMYHOM: 3aMnoMHATb TabAULbl AAHHBIX, NIEXKALMX B OCHOBE MOCTPOEHUs rpachMKoB
(Mpu 3TOM y yyawmxca BO3HMKAET NEPBUMYHOE NPEACTaB/EHWE O MacLuTabax BeMYmH);

* B rpacm1yecKkoM: CTPOUTb rpaduKm No TabIMYHbIM AaHHbIM, YTO MO3BONSAET NEPENTU K Bbl-
LABUXXEHWIO TUMOTE3 O XapaKTepe 3aBUCMMOCTU Mexay (pusnyeckuMu BenmumHamu (npu
3TOM y4WTeNlb MOKa3blBaeT NMPEMMYLLECTBO B BU3yanu3aLuM 3aBUCUMOCTEN MeXAy Benu-
YMHAMM, HAMNAAHOCTb U MHOTOMEPHOCTb);

* B aHanWTU4YecKoM (B BMAE MaTeMaTU4YeCKUX YpPaBHEHWM): MPUBOAUTb MaTeMaThyeckoe
OMUCaHWe B3auMOCBA3WN (PU3MYECKMX BENMYMH, MateMathyeckoe obobLueHue nosyyeH-
HbIX pPe3y/bTaToB.

Mepexon K KaxxpoMmy 3Ttany npeacTaBieHUs MHpOopMauMM 3aHUMaeT JOCTaTOYHO GObLLOW
npomexxyTok Bpemeru. besycnoeHo, B 7—9 knaccax 3ToT npouecc HeobX0AMM, HO B CTapLUMX
K/laccax 370 BPeMs MOXKHO 6binio 6bl OTBECTU Ha pelueHne Bonee BaxkHbIX 3agad. B atom nnaHe
uncpoBble 1abopatopumn NO3BOMAIOT CYLLECTBEHHO 3KOHOMUTL BPEMS, KOTOPOE MOXHO noTpa-
TUTb Ha hOPMHUPOBAHME UCCNEQOBATENBCKUX YMEHUM YYALLMXCS, BbIPAXKAIOLLMXCS B CeAyHOLUMX
OEeNCTBUAX:

* onpegneneHve npobnemsi;

* MOCTaHOBKA MUCCNeA0BaTENbCKOMN 3a4a4K;

* MJIAQHMPOBAHUWE pELLEHWUS 3a4auMu;



* MOCTpOeHWe Moaenen;

* BblABUXKEHMWE TMMNOTES;

* 3KCnepuMeHTasbHas NpoBepKa rmnoTes;

* aHanu3 JaHHbIX 3KCNEePUMEHTOB UM HAbNoAEHWH;

* (opmyn1poBaHWe BbIBOLOB.

MocneaHue roabl y yyawmxcsa HabnogaeTcs HU3Kas MOTMBALMA U3YyYEHUS €CTECTBEHHO-HA-
YYHbIX OMCUMMIMH U, KaK CleAcTBue, NadeHue Kadectsa obpasosaHus. Lindposoe yuebHoe
obopyaoBaHWe MO3BOJIAET YyYaLMMCA O3HAKOMUTLCA C COBPEMEHHbIMW METOAAMU UCCefoBa-
HWA, NPUMEHSAEMbIMU B HAYKe, a YYMTENIO — MPUMEHSATb Ha NPaKTUKe COBPEMEHHbIe nejaroru-
yeckue TexHonoruu. MNoatomy rnaeHoM cocTaenstowen komnnekta «LkonbHoro KeaHtopuy-
Ma» ABnAlTCA undpoeble naboparopumm.
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OcCHOBHbI€ NOHATUA U TEPMHUHDbI

®depepanbHblit rocypapcTBeHHbIM obpasoBarenbHbiit ctaHaapt (ProC) — sro
COBOKYMHOCTb TpeboBaHWi, 06s3aTenbHbIX NPY peanusaumnm oCHOBHbIX obpasoBaresib-
HbIX NPOrpamMM HadasbHOro obLero, OCHOBHOro obLiero, cpegHero (nonHoro) obuiero,
HayasibHOro NpogeccMoHanbHOro, cpeaHero NpPogeccMoHaNbHOro U BbiCLLEro npodec-
CUOHaIbHOro 06pasoBaHnsA 0bpa3oBaTesibHbIMU YUPEXKAEHUAMU, UMEIOLLMMU FOCyaap-
CTBEHHYIO aKKpeauTauuio.

YHusepcanbHblie yuebHble aencteua (YY) — 310 coBoKynHOCTb cnocoboB AencTBuit
obyuarolerocsi, Kotopass obecneunBaer ero CnocobHOCTb K CAMOCTOSATE/IbHOMY YCBOE-
HWIO HOBbIX 3HAHWW, T. €. CMOCOBHOCTb CyObeKTa K CAMOPA3BUTHIO M CAMOCOBEPLLEHCTBO-
BaHWIO MYTEM CO3HATENIbHOTO U aKTMBHOIO NMPUCBOEHUS HOBOTO COLMANIbHOTO OMbiTa.
«WkonbHbin KBaHTOPpUYM» — 37O bepepanbHan ceTb AETCKUX TeXHoMapKoB «KeaH-
TOpUyM» Ha base obieobpaszoBaTesibHbIX OpraHu3auuii, chopMMpOBaHHAs B paMKax
npoekTta «CoBpeMeHHas wKona.

LUudpoeas naboparopus no husamke — 310 KOMIMIEKT, COCTOALLMM U3 AATYMKOB L1 U3-
MEPEHUS U PErnCTpaLmMK pas/iMyHbIX NapaMeTpoB, MHTepdeinca ana cbopa AaHHbIX U Npo-
rpaMMHOro obecneyeHus, BU3yaM3vUpPYIOLLLEro SKCNEPUMEHTA/IbHBIE AaHHbIE HAa IKPaHe.
MynbTgaTiuMk — LMdpPOBOE YCTPOMUCTBO, BbIMOHEHHOE B BUAE Niarthopmbl C MHOFO-
KaHaNbHbIM U3MepuTeNieM, KOTOPbIM OAHOBPEMEHHO MOJIyYaeT CUrHasbl C Pas/MYHbIX
BCTPOEHHbIX AATYMKOB, PAa3MeLLEHHbIX B AMHOM KOpryce YCTPOMCTBa.

MeToguyeckre pekoMeHauuu no peanusaumu obpasoBartesibHbiX MPOrpaMM B pamKax
npenogaeaHvsa pU3MKKU C UCMOMb3oBaHWEM 0bopynoBaHus TexHonapka «LUkonbHbii Keanto-
pruym» (7—9 knaccbl) BKtovatoT B cebs:

* onucaHue mMartepuasbHo-TexHudyeckon 6asbl «LLkonbHoro KeaHtopuymas, ncnonbsyemo-

ro ANa peanusaumm obpasosaresibHbiX NPOrpaMm B paMKax npenoaaBaHus U3nNKK;

* MpuMepHyto pabouyio NnporpamMmy no cusuke ana 7—9 Knaccos A4NnA opraHU3aLmm Usyde-
HUA PU3MKKM C Ucnonb3oBaHueM obopynoBaHusa TexHonapka «LLkonbHbii KBaHToprym»;

* TeMaTU4yecKoe MiaHUpOBaHWE C YKa3aHUeM KOJIMYeCTBA YacoB, OTBOAUMbIX HA OCBOEHWE
Ka)KZOM TeMbl, U C onpefeneHneM ocHoBHbIX BUaoB YY] yyawmxcsa Ha ypoke /BHeypou-
HOM 3aHSATWMK;

* cofepykaHue 1 popMy opraHu3aLmm yu4ebHbix 3aHATHUIM no dusuke B 7—9 knaccax c uc-
nosib3oBaHneM obopyaosaHus TexHonapka «LLkonbHbi KeaHTopuym» (npumepbl cLueHa-
pueB ypoKoB, naboparopHbix pabor, nogrotoeka K O3 no dusmke, npoekTHblie paboTbl,
CLeHapun BHEYPOUHbIX MEPOMPUATUN).




OnucaHne matepuanbHO-TEXHUYECKOMU 6a3bl
«lWkonbHOro KeaHtopuymay,

MCNoJib3yeMOro ANA peanu3auum odpasoBatesibHbIX NPOrpamMmMm
B paMKax npenoaaBaHUA PU3UKHU

B coctas ueHtpa «LUkonbHbiit KeaHToprym» no ¢usuke Bxopsat H6asosas (obasarenbHas)
yacTtb 1 gonosHuTtenbHoe obopynosaHue. bazosas yacTtb COCTOMT U3 LUMPPOBBIX AATYUKOB U
KOMI/IEKTOB COMYTCTBYIOLUMX 3/IEMEHTOB /11 OMNbITOB MO MEXaHWKe, MONEKYNspHON (u3mKe,
3/1eKTPOAMHaMMKe U onTuKe. [lononHutensHoe obopynosaHue (NpodunbHbIM KOMINEKT) Npea-
cTaenser cobon undposyto naboparopuio no cusnke (puc. 1).

Ba3oBblit KOMNNEKT 060pyaoBaHUA
«lWkonbHoro KeaHtopuyma» no ¢pusuke

,D,aHHbIl\a KOMMJIEKT npencrtaB/neH cnegyioummn natiMkamMmu.

p,aT'-IMK abcontoTHoro AaB/ieHuUuA

Haruuk (puc. 2) npouseoamT nsmepeHus abcomoTHOrO AaeneHus. YyBCTBUTENbHBIM 3n1eMeHT
[aTYMKa BbINOJIHEH HA Ba3e MOHOIMTHOrO KPEMHUEBOTO Mbe30Pe3nCTOpa C BHEAPEHHOMN TEH30pe-
3UCTMBHOM CTPYKTYPOM, KOTOpPAs MNO3BOJIAET UCK/IOYUTD BO3MOXKHbIE MOrPELLHOCTU U AOCTUTHYTb
HeobXoAMMOMN TOYHOCTU U3MepeHnUin. B komMnnekT gatunka abCoOMOTHOrO AaBNeHWUs BXOOMT rmo-
Kas repMeTMyHas Tpybka Ans NOAKNoYeHUs WTyLepa AaTymKa K 1abopatopHoMy 060pyA0BaHMIO.

P reLeon

[amse naescHms

Puc. 2. Jatumk abco-
Puc. 1. Undposas nabopatopus no dusmke JIIOTHOTO aBNeHns




TexHMUYeCKne xapaKTepPUCTUKHK AaTYMKa aBCOMIOTHOro AaBNeHUs:
* aunanasoH usmepenus — ot 0 go 700 k[a;

* paspewenune — 0,25 kla (cm. puc. 2);

* marepuasn Tpybku — nosimypeta;

* nnuHa Tpybkn — 300 mm;

* BHYTPEHHMWI AnaMeTp Tpyoku — 4 MMm.

Jatunk nonokeHusa (MarHUTHbIN)

Hatumk (puc. 3) MamepseT BpeMeHHbIe OTPE3KW MeXy MOMeH-
TaMK1 NPOXoXaeHUa obbeKTa psaaoM ¢ 6eCKOHTAKTHbIMU AeTeKTopa-
Mu. BeckoHTakTHblE [eTeKTOpbl ABMAIOTCA BbIHOCHBIMU M KPEnATCs
Ha MeTas/IM4eCKOMN UM MarHUTHoOW nosepxHocTu. Konnuectso ocei
M3MepeHUs AaTyMKa NOJIOKEHUS PaBHO 3, AMana3oH U3MEPEHUI Mo
Karkgou us ocen X, Yu Z coctaenset ot 0 go 360 rpag.

TexHMYECKMe XapaKTEPUCTUKU AaTYUKA MOSTOXKEHUSA:

* KOJIMYeCcTBO feTeKTopoB — 4 wr.;

* [OMaMmeTp Kopryca geTektopa — 8 mm; Puc. 3. latunk nonoxe-

* TMN geTeKTopa — repKoH; HUst (MarHnTHbIN)

* oMaMeTp pasbéma-wtekepa — 3,5 Mm;

* anvHa Kabens gna netekropos — 300 mm.

Momumo partumkoe LMdpoBoK nabopatopun ANA NposeAeHUAa (PU3UYECKUX IKCNEPUMEH-
TOB, B 6a30BbIi KOMM/IEKT BXOAAT HEKOTOPbIE COMYTCTBYIOLLME 3/IEMEHTI.

Komnnekm conymcmByrowsux 3nemeHmo8 onsa sakcnepumeHmoB no mexaHuke (puc. 4).

Ha6op Ne 1

Ha6op Ne 3 Ha6op Ne 4

Puc. 4. Komnnekr CONyTCTBYHOLWMNX 3IEMEHTOB OJ14 3KCNEePUMEHTOB NO MéXaHUKe




B cocTtae koMmnnekTa BXxoanaT Yetbipe Habopa. PaccmoTpum coctas BxoasLiero B HUX obopy
[LOBaHUS.

Ha6op Ne 1

* Becbl 3n1eKTpOHHbIe yyebHble

* U3ameputenbHbin uunuHap (06bém 250 mn)

* 2 nnactukosbix ctakaHa (06bém 300 mn Kaxkabii)

* OuHamometp Ne 1 (npepen nsmepenus 1 H)

* OuHamometp Ne 2 (npepen usmepenusa 5 H)

* Tpy3 umnuuapuyeckuii ns ctanm: V= (25,0 = 0,3) cm3, m = (195 £ 2) r, c KptouKOM

* [py3 unanMHApUYECKuii u3 antoMuHuesoro cnnasa: V= (25,0 £0,7) cm3, m= (70 £ 2) r
* py3 uMAMHAPHUYECKKit U3 cneumansbHoro nnactuka: V= (56,0 £ 1,8) cm3, m= (66 £ 2) r
* Tpy3 unanMHApUYEecKmit us antoMuHuesoro cnnasa: V= (34,0 £0,7) cm3>, m=(95* 2) r
* [loBapeHHas conb B KoHTelHepe u3 [1BX

* [lanoyka ons nepemeLlLMBaHNUS, HUTb

Ha6op Ne 2

* LLtatue nabopatopHbii C gepKarenem

* OuHamometp Ne 1 (npepen nsmepenusa 1 H)

* OuHamometp Ne 2 (npepen nsmeperus 5 H)

* 2 NpYy)XWHbI Ha NNaHLwWeTe: XECTKOCTb Npy>uHbl N2 1 (50 * 2) H /M, KECTKOCTb NPY>KWHbI
Ne2(10x2)H/m

* 3 rpy3a maccoi (100 % 2) r kaxkabiv

* Hab6op rpysos, o603HaueHHbIx N2 4, 5, 6 1 3aKpennéHHbIX Ha KptouKe

* JluHewka nnactukosas (gnnHa 300 mm)

* TpaHcnopTup MeTananyeckum

* Bbpycok pepeBsHHbIN Maccon (50 % 5) r ¢ KPIOYKOM U HUTBIO

* Hanpaensiowas ¢ usmeputesibHOM LLKASION

Ha6op Ne 3

* Lrarue naboparopHbiit ¢ MydTOM

* Pbiyar c kpenneHusmMu ans rpysos

* Bnok nogBu>KHbIN

* Bnok HenoaBWXXHbIM

* Hutb (anuHa He meHee 1,2 m)

* 3 unnuHapuYeckux rpysa ms ctanu maccou (100 % 2) r kaxapin
» JluHamoMmeTp nnaHweTHbIN (Npesen usamepeHus 5 H)

* JluHerka nnactukosas (anvHa 300 mm)

* TpaHcnopTvp MeTanIn4yecKun

Ha6op Ne 4

* JNEKTPOHHbIN CEKYHOOMEpP C faT4MKaMK (YKOMIMIEKTOBaH 3/1eMeHTaMM MUTaHKA)

* MarnuToynpaensiemble repKOHOBbIE AATYMKM CEKyHAoMepa (AaT4MKM C KPYroBOM 30HOM
4yBCTBUTE/IBHOCTH)

* MexaHunueckas ckambsa (ganHa 700 mm)

* Bpycok pepeBsHHbIN: m= (50 = 2 )




* Lrarue naboparopHbiit ¢ MydTOM

* TpaHcnopTup MeTananyeckum

* Hutb (anuHa He meHee 1,2 m)

* JleHta mepHas (gnamnHa 1000 mm)

* 4 unnuHapuyeckux rpysa ms ctanu maccor (100 % 2) r kaxapin

* 2 NpyXuHbl: XEcTkocTb npyxuHbl N2 1 (50 £2) H/m, xéctkoctb npyxuHbl Ne 2
(20 2) H/m

* [py3 umnuHgpudeckuint maccon (100 £ 2) r ¢ kptoukom

+ Tpyb6kKa antoMuHWeBas

Komnnekm conymcmByrowjux 3nnemeHmoB ons skcnepumeHmo8
no MmonekynapHol ¢usuke (puc. 5).

Puc. 5. KoMmnneKkT conyTcTBytoLUX 3/1€MEHTOB AJ1 SKCMEPUMEHTOB MO MOJIEKYIAPHON (husmke

B cocTas koMnnekTa BXogAT cnefytolime npubopsl M Matepuansi.

+ Kanopumetp

* TepmomeTp

* Becbl anekTpoHHbIe

* UN3meputenbHbiit umnamHap (MeH3ypka) ¢ noactakaHHukom us MNBX (06bém 250 mn)
* [py3 UMAMHAPUYECKUI U3 aniOMUHUEBOTO cnnaBa Maccon (68 £ 2) r ¢ kproukom

* [py3 umnuHppuyecknin 3 ctanu maccom (189 = 2) r c kproukom

Komnnekm conymcm8Byrowyux 3iemeHmo8 0nsa sxcnepumeHmo8
no 3neKkmpoduHamuke (puc. 6).

Puc. 6. Komnnekr COnyTCTBYHOLLMNX 3N1EMEHTOB OJ14 3KCNEPUMEHTOB MO 3JIEKTPOAUHAMUKE

B cocTas komnnekTa BxogaT cnegytoume npubopbl M Matepuansl.
* UCTOYHMK NUTAHUA NOCTOSIHHOIO U NepeMeHHOro Toka nbo HatapeiHbii 610K
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BonbTMeTp aByxnpenenbHbii: npeaen usmepenus 3 B, ueHa aenenus wkanol C=0,1 B;
npepen uamepexus 6 B, ueHa penenns wkanel C=0,2 B

AmnepmeTp aByxnpenenbHbii: npeaen nsamepenua 3 A, ueHa genenus wkanol C=0,1 A,
npenen usmepenus 0,6 A, ueHa genenns wkansl C = 0,02 A

Pesuctop R1 conpotuenenuem (4,7 = 0,5) Om

PesucTtop R2 conpotuenexuem (5,7 = 0,6) Om

Pesuctop R3 conpotuenenuem (8,2 = 0,8) Om

Habop 13 3 NnpoBoIOYHbIX Pe3nCTOPOB

JneMeHT anekTpuyeckom uenu (peocrar) conpotueneHnem 10 Om

Kntou ana pasmbikaHWs U 3aMblKaHWS 3N1EKTPUYECKON Lenu

KomnnekT nposonos

JTamnouka HanpskeHuewm 4,8 B

Komnnekm conymcmByrowyux anemeHmoB onsa sxkcnepumeHmoB no onmuke (puc. 7).

Puc. 7. Komnnekr CONyTCTBYHOLWMNX 3IEMEHTOB OJ14 3KCNEePUMEHTOB MO ONTUKE

B cocTaB komnnekra BXOOAT Ccnepytouiune I'IpVI60pr n Matepuasnbl

MCTOYHMK MUTaHMA NOCTOAHHOIO TOKa, BbINPAMMUTENb C BXOAHbIM HanpsikeHvem 3642 B
unm 6atapemHbin 610k 1,5+7,5 B ¢ BO3MOXXHOCTbIO PEryIMPOBKU BbIXOLHOMO HaNPsXKeHUs
Cobupatowas nuH3a 1: dpokycHoe paccrosHue F;= (100 = 10) mm

Cobupatowas nuH3a 2: hokycHoe pacctosiHve F, = (50 = 5) mm

PacceuBaiowas nvH3a 3 (pokycHoe pacctosHue F3 = —(75 = 5) mm

JlnHelka nnactukosasn (anvHa 300 mm)

JKpaH cTanbHOM

Hanpaensiowas ¢ nameputensHon wkanow (anuHa 730 mm)

KomnnekT npoeopos

Kntoy OByXNO3MULMOHHDBIN 415 pa3MblKaHUSA M 3aMblKaHUS 3M1EKTPUYECKON Lenu
OcBeTnTeNb C UCTOYHUKOM CBeTa HanpsikeHvem 3,5 B

LLleneBas gnacdparma

Cnang «Mopenb npegmeTta» B peintepe

Monyumnunuap

MnaHwert Ha nnoTHOM nucte A4 c KpyroebiM TPAHCMOPTUPOM

MpodunbHbLIN KOMNNEKT 06opyaoOBaHUA
«lWkonbHoro KeaHtopuyma» no ¢pusuke

B coctas npodwmnbHOM Lndposoit nabopatopumn BXOAAT oaMH BecnpoBoaHOM MynbTUAAT-
unk Releon Air «®usuka-5», nporpammHoe obecneyeHue Releon Lite n gByxkaHanbHas npu-
cTaBKa-ocuunnorpad.
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BecnpoeoaHoi mynstugatuuk Releon Air «®usuka-5»

BecnpoBogHo# MynbTMAATYMK BbINOMHEH B BUAE NIATGOPMbl C MHOFOKaHasbHbIM U3MepU-
TeNieM, KOTOpbIi OQHOBPEMEHHO MOJy4aeT CUTHasbl C Pa3/IMYHbIX BCTPOEHHbIX AATYMKOB, pas-
MeLLEHHbIX B €4MHOM Koprnyce yCcTponcTBa. becnpoBogHble MynbTMAATYMKM NOAKNIOYAIOTCA K
MaaHWeTy Uan KoMnbloTepy Hanpamyto. [pu atom Heobxoamnma nogaepykka paboTbl No NpoTo-
kony Bluetooth low energy (BLE) 4.1, 6e3 nononHWTeNbHbIX PErMcTpaTopoB AaHHbIX C MOMO-
LLbIO BXOAALLLEN B KOMMNJIEKT ek (puc. 8).

FAGELEON

ADAPTER

Puc. 9. becnpoBogHoOW MynbTMAATYMK
Puc. 8. Bluetooth-agantep Releon Releon Air «®Pu3nka-5»

PaccMoTpuM TeXHUYECKME XapaKTePUCTUKM, CXEMY U COCTaB BECNPOBOAHOIrO My/bTUAATHU-
Ka Releon Air «®usuka-5» (puc. 9).
TexHUUYECKMe XapaKTEPUCTUKKU MYbTUAATUYMKA:

pa3panHocTb BctpoeHHon ALLM — 12 6ut

MaKkcuMasbHas YactoTa oundpoku curdana — 100 kly
nHTepdenc nogknoveHns — Bluetooth low energy (BLE) 4.1
BCTPOEHHasa namatb o6beémom 2 Kbant

HOMMWHanbHOE HanpskeHve H6atapeu — 3,7 B

€MKOCTb BCTpOeHHou b6atapen — 0,7 A -y

KOJIMYECTBO BCTPOEHHbIX AATYMKOB — 6 L.

Cxema mynbrupgaTymka
B cxemy mynstupatumka (puc. 10) Bxoaat cnepytoliye anemMeHTbl:

1 — pa3bém USB (1Mcnonb3yeTcs ToNbKo Ans 3apsaaku

yCTpOKCTBA);
RELEON 2 — pa3béM Ans NOAKIOYEHUS LyNa MarHUTHOTO Nons;
ﬂ AR 3 — unHauKatop coctosiHua conpsikeHus Bluetooth;
18 =5 4 — noprt paryrka abCcontoTHOroO AaBNEHUS;
4 bt —— 6 5 — pa3béM Ana NoaKNoYeHUs Lyna AaTyMKa amnepmeTpa;
3 8 6 — pa3béMm ansa NoakIoYeHUs Wyna gaTiMKa BOLTMETPa;
DrmatleH e/ 7 — MHOMKaTOp COCTOAHMSA BCTPOEHHOMW HaTtapewu;
_ @ 8 — pas3bém ans nogktoYeHns TemMnepaTypHOro 30HAa;
2 ——1' s 9 — eauMHasa KHOMKa BKIOYEHUS;
9 10 — cepuiHbIM HOMep 6eCcnpoOBOAHOIO MyNbTUAATYMKA.
CAEAAHD B POCCUA
et
]

Puc. 10. Cxema MynsTuaaTyvKa
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[aTtumK yCcKOpeHUs yCTaHOBMIEH BHYTPU KOpMyca My/bTMAATYMKA, OCU AAT4YMKA YKa3aHbl Ha

JIMLLeBOM NaHesnu.
CocTaB MynbTHpaTumMKa

AaTuyuK HanpaXxeHUsa

Puc. 11. Jatuvk HanpsKeHUs

JaTtuuk Toka

Puc. 12. Jatunk ToKa

JaTyuK MarHMTHOro nons

Puc. 13. laTumK MarHMTHoOro rnons

Hatunk HanpskeHus (puc. 11) nsmepsiet 3HavyeHus no-
CTOSIHHOTO U MepeMeHHOro Hanpsi>xeHus. B komnnekTe par-
YMKa HaxoAsATCA NPOBOAA Pa3HOro LBeTa C 3aXKMMaMu TUna
«KPOKOAMI» A5l NOAKIIIOYEHUS K SNIEKTPUYECKUM CXeMaM M
LuTEKEpaM 415 coeiMHeHUs ¢ 6eCnpoBOAHbIM MybTUAATYU-
koM. [InanasoH uMsmepeHus BblibMpaeTcsa B NMpOrpamMMHOM
obecneyeHnn cbopa v 06pabOTKM AaHHbIX.

TexHuyeckue xapakmepucmuKu 0amMYyuKa HaNPsiXXeHUS:

* [ManasoH U3MepeHus:

1)or—15m015B
2)or—10p010B
3)or—5m05B
4)or—2p02B
* paspeweHne — 1 MB

Hartuunk Toka (puc. 12) nsmepsieT 3Ha4eHUsA NOCTOSAHHOIO
W NepeMeHHOro 3NeKTpUYecKoro Toka. B komnnekre paruum-
Ka HaxoAsTCA NPOBOAA PA3HOro LBeTa C 3aXkumamu Tuna
«KPOKOAWN» ONA NOAKIIIOYEHUS K INEKTPUYECKUM CXEMAM U
LuTEKEpaM 415 coeiMHeHUs ¢ 6eCnpoBOAHbIM MybTUAATYU-
KOM.

TexHuyecKue XapakmepucmuKku 0amyuKa MOoKQa:

* auanasoH usmepenus: ot —1 go 1 A

* paspewenne — 0,005 A

Hatunk maruutHoro nons (puc. 13) nsmepser 3HayeHune
WHIOYKUMKU MarHuTHoro nonsi. OH BbINONHEH B BUAE BbIHOC-
HOro 3oHAa. YyBCTBUTENbHbIM MOAYNb AATYMKA MOCTPOEH
Ha WHTerpaabHOM 3/ieMeHTe XoJila U CMOHTMPOBaH B TOp-
LLleBOM YacTu 30HAa.

TexHu4yeckue xapakmepucmuKu OamMYuKd MA2HUMHOR20
noss:

* avanasoH usmepenus: ot —100 go 100 mTn

* paspeweHune — 0,1 mIn

* OvMaMeTp 30HAA — 7 MM

* anuHa 3oHga — 200 Mm
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[atumuk Temneparypsbl

Puc. 14. latuvk Temnepartypbl

JaTumK yckopeHus

ololalsU]

Puc. 15. Jatunk yckopeHus

Hatuuk abcontotTHoro
OaBNneHusA

Puc. 16. Jatunk abconioTHoro
JaBneHns

Hatumk Temneparypbl (puc. 14) BbiNONAHEH B BUAE Bbl-
HOCHOIO M repMeTUYHOro TeMnepaTtypHoro 3oHga. Jartuuk
MMeeT pacLUMPEHHbIN TeMMepaTypHbIM AuanasoH, No3Boss-
IOLLMI U3MEPATb TEMMNEPATYPY NPU HArpeBaHUMU, KUNEHUN U
KpUCTanansauuu pasnivyHbix matepuanos. YyBCTBUTENbHbIN
3MIeMeHT AaTtyuKa npeacTaensetT coboi nosynpoBOAHMKO-
Bbl BbICOKOYYBCTBUTE/IbHbIA TEPMUCTOP, KOTOPbIM pasme-
WEH Ha KoHue 30HAA. lycToTbl HaKOHEYHMKA 3anoJsIHeHbI
TepMonacTom.

TexHuyecKue xapakmepucmuku Oamyuka memMnepamypef.

* auanasoH uamepenus: ot —40 go +165 °C

* paspewenne — 0,1°C

* Marepuvan BbIHOCHOIO 30HAA — Hep)KaBetowas ctab

C XPOMMPOBAHHbIM MOKPbITUEM

* [JIMHa MeTannuyeckomn Yyactu 3oHga — 100 mm

* AMaMeTp 30HAA — 5 MM

* KO3(UUMEHT TEenonpoBOAHOCTM TepMonacTbl —

4Bt/(m - K)

Hatunk yckopenus (puc. 15) npouzBoauT M3MepeHus
YCKOPEHUS ABUXKYLLMXCA OOBEKTOB MO TPEM OCAM KOOPAUHAT.
TexHuyeckue xapakmepucmuKu 0amMYyuKa YCKOPEHUS.

* AuanasoH usmepenus 1: £2g
* OManasoH uamepeHus 2: 4g
* aouanasoH uamepenus 3: £8¢g
* paspelenue 1 (gns guanasoxa 1) — 0,001g
* paspelueHue 2 (pns guanasoxa 2) — 0,002g
* paspelenue 3 (ans guanasoxa 3) — 0,004g

Hatumk abconotHoro gaenexusa (puc. 16) npoussogut
“3MepeHus abconioTHoro aasnexus. YyBcTBUTENbHBIN 3ne-
MEHT JaTyMKa BbIMOSHEH Ha 6a3e MOHOJSIMTHOrO KpeMHWe-
BOrO Mbe30pe3ncTopa C BHEAPEHHOW TEH30PEe3UCTUBHOM
CTPYKTYPOW, KOTOpas MO3BOMSAET WCK/IIOYUTb BO3MOXKHbIE
MOrpeLIHOCTU U AOCTUrHYTb HEOOXOAMMOW TOYHOCTU U3Me-
peHui. B Komnnekt Bxogut rubkas repmetvyHas Tpybka
L1 TMOAKMIOYEHMS WTyuepa Aartyuka K naboparopHomy
06opynoBaHuio.

TexHuyeckue xapakmepucmuku damyuka abcosomHo-
20 0aBneHus:

* auanasoH namepenus: ot 0 go 700 kla

* paspewenne — 0,25 kla

« marepuan Tpybku — nosmypetaH

* anuHa Tpyokn — 300 mMm

* BHYTPEHHWI auameTp Tpyokn — 4 MM

14



[na u3yyeHns 3aKOHOB NMOCTOSIHHOIO U NMEPEMEHHOMO TOKA B KOMMJIEKT BK/OYEHbI JOMNOJI-
HWUTENbHO 3/IEMEHTbI 3NIEKTPUYECKUX Lienen: aBa pe3uctopa conpotueneHmem no 360 Om, gea
pe3uctopa conpotueneHvem no 1000 Om, namnouka, Koy, peocTart, guMon, CBeToAMOA, KOH-
aeHcartop émkoctbio 0,47 MKD, KaTywka uHAYKTMBHOCTbIO 33 MIH, Habop KaTylweK UHAYKTUB-
HocTu (puc. 17).
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Puc. 17. [lononHutenbHble 31€MEHTbI 3TEKTPUYECKUX Lienen

Pa6ota c nporpammHbiM o6ecneuyeHuem Releon Lite

Insa pabotbl C MynbTMAATYMKAMKU HEOOXOAMMO YCTAaHOBUTb Ha KOMMbIOTEP WM MiaHLWeT
nporpammy Releon Lite. [IuctpubyTve nporpamMmbl HaxoauTCs Ha criel-HoCUTene, KOTopbIn
BXOZMWT B KOMMJIEKT nocTaBku. [porpaMmy MOXHO YCTaHOBWUTb Ha Ntoboe KOMUYECTBO KOMMbIO-
TepoB, NnaHweToB unu cmaptdoHos. Nporpamma Releon Lite no3sonser B cunTaHHble CEKYH-
[bl BbINOJIHATb 3KCMEPUMEHTbI MO rOTOBbIM CLLEHAPUAM, METOAUYECKUM YKa3aHUAM U COBCTBEH-
HbiM HapaboTkam. lMporpamma sBnseTca Kpocc-nnatopMeHHON U MOXKET ObiTb yCTaHOB/IEHA
kak Ha Windows, Tak 1 Ha Android n macOS.

Ina pabotbl nporpammHoro obecneyeHus e onepaumoHHon cucteme Windows Heobxo-
Aumo Hanuuume nnatcdopmbl Microsoft.NET Framework (dpperimeopk) Bepcumn 4.6.2 (nnm
Bbilwe). Kak npaBuno, oHa y>xe ycTaHOBNeHa B onepaLunoHHyto cuctemy. Ho ecnm Releon
Lite nocne yctaHOBKM He 3anyckaetcsi, TO, CKOpee BCEro, B OnepauuoHHOW cucTeme
Microsoft.NET Framework He yctaHoBneH. Ero Mo)HO ckayaTtb U YyCTAaHOBWUTb ABYyMSA
cnocobamu.

B komnnekte noctaBku undposoi naboparopun BXoauT qiell-HOCUTENb, HA KOTOPOM
Haxoautca nanka Framework. B 3ol nanke pasmelwéH auctpubytne dppenimBopka,
KOTOPbIM HEOOXOAMMO YCTAHOBUTb.

Ckauarb amMctpubyTtrs dpermsBopKa c cairta Mankpocodr:

https: / /www.microsoft.com /ru-RU /download /details.aspx?id=53344

MNocne atoro 3anycTuTb CKayaHHbIM arkn U yCTaHOBUTb (DPEMMBOPK Ha KOMMbIOTED,
NAaHLWeT UAK cMapTgOH.
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BbicTpbil cTapT

MopknoyeHWe MyNbTUAATYMKOB OCYLLECTBAAETCA Ha Bknaake Pa6ouuun cron. [ns nog-
KntoyeHus garuunkos no Bluetooth Heobxopnmo nepekniounTbes Ha Bknaaky Bluetooth u Ha-
»atb Ha kHonky Mowuck (puc. 18). B 6noke Mouck ycTpoUcTB nosenTCa HalgeHHOe YyCTpo-
ctBo (puc. 19). [lanee cnepyeT NOAKNIOYUTL YCTPOUCTBO K Nporpamme.

eleon Lite

-
& 27

-::J] KamEpoaiE

1

| T NorenoadHe
7 O nporpasss
o

363 S TR0

Puc. 18. NMopknioyeHune parunkos rno Bluetooth

leon Lite

[, ]

]

O nporpasue

Puc. 19. lNMouck ycTpoiicTe
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3ateM MOXHO BblbpaTtb, Kakue M3 AaTYMKOB OyayT yyactsosaTtb B cbope
AaHHbIX. [Ina 3T0ro HeO6XOAMMO OTK/IIOYMTL AATYMKM, KOTOpble He noTpeby-
lOTCA B 3KcnepuMmeHTe. [lna 3anycka u3aMepeHui ciepyeT HaxKarb Ha KHOMKY
Myck (puc. 20)

Mopamok Hauana pabotbl ¢ uudposon nabopatopuein Releon mMoxxHO

NnpeacTaBuUTb B BUAE HarnsAaHoM cxeMbl (puc. 21). [aHHyto uHdorpaduky Mox- Puc. 20.
HO MCNONb30BaTb B KAYeCTBE pa3fiaTOYHOro Matepyana ais yyalmxcs. Knonka Myck

. Hauano pabotbi C
LuppoBon
nabopatopuen RELEON

YcTaHoBMTb NpOrpaMMHoe

o6ecneyenune Releon Lite
'| Ha Ball KOMAbIOTEp,

NNaHLWeT W1 cMapTdoH

s msssEEEAEEEEEEEERERANS

y \:! =

OTKpbITb NPOrpaMMy 2
Helenn Lne

‘ =/
BcTaBuTb B pa3beMm
USB newxy -
nepeAaTyHK

Haxarb Ha emmylu 4
KHOMKY BK/IOYEHNS Ha
Mynh"runa'rquxe

e -4

MepeknioYnTbCA Ha
5 BKnagKy Bluetooth n
HaXaTh “ngl_'f!s’.’.m-
O [

= >_| Vo
Mocne o6Hapy#eHnA
MYNbTHAATYMKA BbIBPATD H3
CNHCKa Heo6X0AUMbIH
AATUHK MNH JATYHKH U

Hamarb «[lyck» :
............ s dljoce v

Puc. 21. Undorpadmka «Havano pabotbl ¢ undposorn naboparopueit Releon»

JononHuTenbHble HACTPOMUKHU AATYUKOB

[aTynkn MOXKHO AOMNONHUTENBHO CKOHMUIypUpOoBaTh, Nepes TeM Kak 3anyCcTUTb 3KCnepu-
MeHT. [1f18 3TOoro noakniounte HeobxoamuMbIM MynbTHAATYMK. [py 3TOM B IeBOM YacTu 3KpaHa
(naHenb MeHI0) CTaHeT fAOCTyneH nepeveHb NOAKMOYEHHbIX AATYMKOB. KnMKHUTE Ha Ha3BaHWe
[aTyvKa, 4S8 Toro 4tobbl 0TOO6pPasnUTb ero MeHio. B 3aBucumocTn ot garunka moryTt 6biTb go-
CTYMHbI Pas/IMyHble BO3MOXXHOCTU €ro KOH(Urypaumm, TakKe CTaHOBUTCA AOCTYyMNHA KpaTkas
“HdopMaLMa O AaTYMKe U OCOBEHHOCTAX ero Ucnonb3osaHusa (puc. 22).
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JlaTUnK MarHuTHE

U gatumrng

Ll J ]} Kanubpoara

? D nporpamue
L

Puc. 22. Nndopmaumsa o gatumke 1 0COBEHHOCTAX €ro UCMosb30BaHMWsA

K 06wumM HacTpoiikaM BCcex AaT4MKOB OTHOCATCS:

* nepuop, onpoca — BPEMEHHOW Nepuofd, B TEYEHWE KOTOPOro rnporpamMma obyaer
CHMMaTb NOKa3aHMUA C JaTymKa (M3mMepsaeTcs B CeKyHAax);

* eAMHULA U3MEpPEeHUA — BE/INYMHbI, B KOTOPbIX OyayT oTobpaxarbcs rnosyyaemble
JaHHble C AATYMK];

* BUAUMbBIN MHTEPBAN — OrpaHUyeHus rpaduka no ocyv BpeMeHHU;

* LLBET JIMHUMU, LBET TOYEK, TO/ILUHA JIMHUU, BEJIMYMHA TOYEK rpadMKa — BHeL-
HWW BUA Ha rpaduke;

* aKTUBaLMA/OeaKTUBALUA — [EaKTUBUPYET JATYMK, €C/IM OH He y4yacTBYyeT B 3KC-
NnepuMeHTe; Mo YMONMYAHWIO BCE AATYUKU MPU NOLAKIIIOHEHUU YCTPOMUCTBA aKTUBHbI.

O6wme HaCTPOWKHU NPOrpaMMmbl

B naHenu meHio, B 6noke HacTpoiku pocrtynHa eknagka O6uwme HacTpouku. 3pech
MOJKHO 3ajaTb BpeMs (o MTeNbHOCTb) 3KcnepuMeHTa. LiBeToBoe odopmneHue nporpammbl,
BUA rpacduka 1 hopmar TanmMepa nokasaHbl Ha pucyHke 23.

CBsA3Ka paT4YMKOB

Mo ymonuaHuio B MOMeHT cOopa AaHHbIX KaXKapbli AaTynK uMeeT cBor rpaduk. MNonb3osa-
Te/lb MOXKEeT NPOCMaTpuBaTh rpaduku, Nepekoyasch mexay aarivkamu. OfHaKo Ha NpakTuke
BCTPEYAlOTCA IKCMEPUMEHTbI, NPU NMPOBEAEHUM KOTOPbIX HEOOXOAMMO NOKasaTb 3aBUCMMOCTb
O[HOrO MOKasaHusA oT apyroro Ha ogHoMm rpadwke. ns atoro B nporpamme Releon Lite npea-
yCMOTpPeH (pyHKLMOHAN CBA3KM AaT4MKoB. lns Toro 4tobbl €€ akTMBMpoBaTthb, HeOOXOAMMO B
naHenu MeHio Bbibparb Bknaaky CBA3Ka AaTYUMKOB 1 B paboyeit 061acTv NOAKNOUYUTL AATYM-
KW, KOTOpble AO/MKHbI OTOBpaXkaTbCa Ha ogHOM rpaduke (puc. 24).
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JIATUME MATHUTHORD RO

Cenpryta

AABREHE

e ipoiine

‘;‘ it par A Tl

Puc. 24. Vcnonb3osaHue BKnagku CeA3Ka paTyinKos

Mocne atoro Ha 3KkpaHe cbopa AaHHbIX, MOMUMMO AATYMKOB, OyaeT gocTynHa ceaska. Mpu
NnepekItoYeHnn Ha CBA3Ky byaeT otobpakarbes rpadmK co BCEMU BbIBpaHHbIMM B CBA3KE AaT-
yrMkamu (puc. 25).

Kanu6poeka gaTtunkos

Bce undposble gatumku KanubpyloT HenmocpeacTBeHHO Ha npouseoacTee. Kannbposou-
Hble KO3(ULMEHTbI XPaAHATCA B NaMATU aatunka. MHoraa HeobxoaMMO U3MEHWUTb Kanubpo-
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@ rewsn e = o

Relab Lite <Hazap

arwe

-:'.-0 CEAGEA SATSICE

Puc. 25. [padmk co BceMu BbIOpaHHbIMK B CBA3KE AaTYMKaMU

BOYHble KO3dduuMeHTbl. [Ina 3Toro B nporpamme npeaycMoTpeH (pyHKLMOHAN KanMbpoBKu
[aTYMKOB.

Insa 3anycka KannbpoBKKU B NaHenn MeHio Heobxoaumo Bbibpatb Bknagky Kanubposka.
B pabouei obnactu 6yaet npeacTaBsieH nepeyeHb AaTYMKOB, A1 KOTOPbIX MOXKHO NMPOU3BECTH
Kanubpoeky. [ns Bbibopa pgaryuvka HaxxmuTe kKHonky Kanmbposarb cnpaea ot HassaHusa far-
yuka. [Mporpamma npepnoxxut BBectTn napossb. o ymonyanuio 3agan napons 5102. Mocne ato-
rO MOXXHO MPUCTYMUTb K KanMbposke gatumka (puc. 26).

M s, Jlanee

Hacpodi

il o HACTRORRA

CBAIKE AETUMIOE

Puc. 26. Kannbposka garumka
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B none Tekywee nokasaHue otobOpakaeTca nokasaHue 40 BBOAA HOBbIX KO3 dULMEH-
T0B. Bbibepute Konuyectso waroe (KoahuruMeHTOB) AN1A TOYHOCTU Kannbpoeku. Ha nepeom
Lare NoMecTuTe AaT4MK B HEOOXOAMMbIE YCIOBUS U CPABHWUTE €ro NokasaHus C NoKasaHUsAMU
APYrUX JOCTYMHbIX NpubopoB.. Ykaxute B nosie BBeauTe uncno nokasaHve, KOTOpoe AO/KEH
ceinyac otobpaxkatb aarumk. Cnesa ot nonsa eeoga B nosne MNokasaHue GygeT oTpaXkeHo Teky-
wee nokasaHue. [Ina npumeHeHus Haxkmute kKHonky NMpumeHuTb. MOXXHO M3MeHWTL NoKasa-
HUe M NoBTOpPHO HaxkaTb MpumMeHuTb. N5 Nnepexoaa K cnegyowemy wary Haxmute Lanee.
Cnepytowme warn Heo6xoaAMMO NPOXOAUTb MO TAKOMY XKE afiropuUTMy.
Mocne Toro kak OyaeTt caenaH NOCAeAHUM Lar, CTaHYT aKTUBHbI C/IEAYIOLLME 3/IEMEHTDI.
* HoBoe 3HaueHue — none, otobpaxkatoLlee 3HaYeHWe C YHETOM HOBbIX KaIMOPOBOYHbIX
Ko3hpurumeHTOB (KO3hpULMEHTBI PACCHUTBIBAIOTCA MPOrPaMMON aBTOMATUYECKH).

* 3aHOBO — CcHpPOCHTL BCE LIarK 1 NOBTOPUTL KaNMOPOBKY AaTyMKa CHOBA.

* OTMEHUTb — He NPUMEHATb HOBble KaIMOPOBOYHbIE KO3 DULMEHTbI U 3AKOHYUTH Kasu-
OpPOBKyY AaTumKa.

* CoxpaHUTb — MNPUMEHWUTb HOBble KasMOPOBOYHbIE KO3 DULMEHTbI AaT4MKA U 3AKOH-
YMTb KaSIMOPOBKY.

Mpun Haxkatun Ha kHONKy CoxpaHUTb HOBble KasMbPOBOYHbIE KO3(ULMEHTbI OYAYT 3anu-
CaHbl B NaMATb AaTynKa, ctapble KoadduruUMeHTbl Mpu 3ToM ByayT NOMHOCTLIO CTEPTLI. [1a Toro
yTOObl BEPHYTLCA K 3aBOACKMM HACTpOMKaM KanuMbpoBKW AaTtuvKa, HeOOXOAMMO HaXkaTb Ha
kHonky Cépoc K 3aBOACKMM HAaCTPOMKaM.

JkpaH cbopa AaHHbIX

Mocne Haxkatus Ha kHonKy Myck nporpamma Releon Lite nepexogut B pexxum cbopa aaH-
HbIX. JKpaH cbopa AaHHbIX COCTOWT M3 MaHesM MOoKasaHUW AAaTYMKOB, rpacmka M KHOMOK
yrnpaB/ieHUs 3KCNepuMeHToM (puc. 27).

.+ 70,00

Puc. 27. 3kpaH cbopa faHHbIX

* lNaHenb NoKasaHWs AATYUKOB.
AKTUBHbIN AaTumK (rpacmK KOTOPOro AEMOHCTPUPYETCS B TEKYLLMIA MOMEHT) NOACBEYMBAET-
CA KpacHbIM LBeToM (puc. 28).
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Puc. 29. YnpasneHue Buau-
Puc. 28. AKTVBHbBIV AaTumK MbIM AuanasoHoMm rpacuka

Bo BpeMs paboTbl MOXXHO MepeKsitoyaTbCa MeXay AaTYMKaMu, KInKas Ha ux HassaHue. Ec-
K Bblna yCTaHOBNEHA CBA3KA AATYMKOB, TO OHA TaKXKe oToOpakaeTcs B NaHesv NoKasaHui u
€€ MOJKHO caenartb akTuBHOMW. B 3ToM cnyyae 6yneTt noacseyeHa He TOSIbKO caMa CBSA3Ka, HO U
BCE AATYMKK, KOTOpble BXOAAT B €€ cocTaB. [lns Ka)Kaoro AatyMKa U CBA3KM MpPefyCMOTPEHO
MeHl0. MeHIO MOXeT pasfiyarbCs B 3aBUCMMOCTH OT Aaryuka (Bbibop KaHana, Bbibop eauHuL
U3MEepEHUS 1 T. Nn.).
OamMHaKoBbIMM HAaCTPOMKaMK AJ1s BCEX AATYMKOB ABSAIOTCS:
» Co6poc B HONDb;
* YnpaBneHue BUAMMbBIM AuanasoHoMm rpacdmka (puc. 29).
MNHctpymeHT COpocC B HONb NpeaHasHayeH Afis Toro, YTobbl yCTPaHWTb BO3MOXHbIE NMOMe-
XU B MOMEHT pabotbl garumka. MNpu Haxkatum Ha KHorKy CopocuTb OyaeT oTobpaXkeHo 4ucno,
Ha KOTOpOe NporpaMma CKOpPPEeKTUPOBasia TEKYLLLEe 3HaYeHME AaTuMKa.
[nsa npumMeHeHWs MHCTPyMeHTa YnpaBsieHMe BUAMMbIM AUana3oHoM rpadmKa Heobxo-
AMMO BBECTU MUHMMASIbHOE M MaKCMMaslbHOe 3HadeHue no ocu Y W Haxartb Konky Enter Ha
knaeuarype. lporpamma camoctosTesibHO CKOppeKTUpyeT rpaduk. Mo ymonyaHuio npu Bbixo-
[€ 3a rpaHuubl BUOUMbIX AMANa3oHOB Nporpamma paclmpser auanasoH rpadwvka. [ns Toro
4TOObI 3ahMKCUPOBATb BbIOPaHHbIN Anana3oH, Heob6XoANMO OTMETUTL rasioukon nose Mukcu-
poBartb.
* [padwmk.
B pexxvMe naysbl 4OCTYMHbI Ciefylolime AOMOIHUTENIbHbIE BO3MOXHOCTU No paborte c rpa-
hukom:
* MepemMelweHne BUAUMOro guana3oHa — /15 3TOro HeOOXOAMMO yAEPXKMBATb JIEBYIO
KHONMKY MbILUW M BECTU KYPCOP MbILLK B HYXXHYIO CTOPOHY;

* Bbi6op yactu rpacdmka pna ysenudeHua — Heobxoamnmo yaepskueatb kHonky Ctrl Ha
KNaBuatype W NIeBY0 KHOMKY MbILWK, a 3aTeM MepPeMELLEHUEM KYypCOpa MbILIW BblLENUTb
HeobxoanMyto 06nacTb Ha rpaduke;
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* UsmeHeHune macwTaba — HeobxoguMa MPOKPYTKAa Kosieca MbiwW; NpU U3MEHEHUH
MacwTtaba no ogHOM OCKU CriefyeT UCMO/b30BaTb KOMECO MbIlW, KOr4a KYpCcop MbIlW Ha-
XOAMTCA Hag, HY>KHOW OCbio;

* MpocmoTp nonHoro rpacdMka U3MEpPEeHHbIX BEIMYUH — HEeOoOXOAUMO K/MKHYTb
MPaBON KHOMKOW MbIK HAa rpaduke, YTOObl MOSBUIOCH NOAMEHIO rpadmKa M BbiOpaTh
Cébpocutb macwTab;

* YnpaBneHue pexxumom rpapmka — HeoOXOAUMO KJ/IMKHYTb MPaBON KHOMKOMW MbILLUK
Ha rpaduKe, 4ToObI NOABMAOCL NOAMEHIO rpaduKa, U Boibpatb Pexkum rpaduka, a ga-
Nlee — OAMH W3 NpepoXKeHHbIx BapuaHTos (puc. 30).

CEpocuTb MacwwTab

YBenuM4uTe MacluTab

YMeHbLUWTE MacLuTab

Pexxmm rpadmka NHuA

COoXpaHnTe M30BpaxeHne ToukwK

ToOUKK 1 AMHKA

Puc. 30. YnpasneHue pexxMMoM rpaduka

* KHOMKM ynpaeneHus 3KCnepuMeHTOM.

Mpu Mcnonb3oBaHUKM KHOMOK yNpaBneHUs AOCTYMNHbI C/iefytolme 4eUCTBUS:

* NMyck/MNMaysa — gns 3anycka v NPUOCTAaHOBKK 3KCMEPUMEHTA.

* O6HOBUTb — A1 cHpoca 3KCNepUMEHTa U BCEX U3MEPEHHbIX 3HAYEHUH.

* Excel — onsa Bbirpysku aaHHbix B hopMmar TabnmMuHoro pegakropa.

» Tabnuua/lMpadmk — gnsa nepeknoyeHns pexkuma otobparkeHusa gaHHbix (puc. 31).

@ D C —

EXCEL MYCK  OBHOBUTL TABMALIA

Puc. 31. lNepeknioyeHune pexxuma oTobpaxKeHUs JaHHbIX

[AByxKaHanbHasa npucrtaBka-ocuunnorpad

[ByxkaHanbHas npuctaBka-ocumnnorpad (puc. 32) npeaHasHavyeHa ANs UCCNefoBaHuUA
(DOpPMbl 3MEKTPUUYECKUX CUrHAMIOB MO ABYM KaHasnam NyTéM BU3yanbHOro HabnogeHus 1 us-
MEepeHUss UX aMMIUTYL U BPEMEHHbIX MHTepBanoB. [lpuctaBka ABnAeTCA YNPOLWEHHbIM aHa-
NOroM 3N1EKTPOHHOMO ocuunnorpada v npegHasHadeHa aas UCnosb30oBaHUsA B yyuebHOM npo-
Lecce.
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@ Mpucransa ocumARarpad
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Puc. 32. [ieyxkaHanbHas npuctaeka-ocuuanorpad

Cxema npucTaBku
B cxemy npuctaBku (puc. 33) BXxoaaT cnepytoLlime 31eMeHTbl:

() ()

Kanan 1 Kanan 2

1 — pa3bém USB;
2 — pa3bém BNC-tuna usmepurensHoro kaHana Ne 1;

3 — pa3bém BNC-Tuna uamepurenbHoro kaHana Ne 2.
MpucTaBka-ocumnnorpad

O

TexHUYeCKME XapaKTEPUCTUKU NPUCTABKHU:

* OvanasoH usmepsieMblx HanpsykeHui: ot —10 no +10 B

* npepesbHO AOMyCTUMOe BXxogHoe HanpsikeHne — 50 B

* YacToTa AMCKPEeTU3aLMK BXOAHbIX CUrHanoB Ha oauH kaHan — 400 Iy,

* yacToTa AMCKPEeTM3auun BXOAHbIX CUrHanoB Ha aea kaHana — 330 kly,

* BXxogHoe conpotuerieHne — 1 MOm

* CUHXPOHM3AUMA: UMEETCS BO3MOXHOCTb CUHXPOHU3ALMKU MO BXOAHOMY CUTrHany
* BWAbl CUHXPOHU3aLMKW: aBTO, OAHOKPATHbIN U XAYLLUM

* my6buHa namatn — 1100 ebibopok /KaHan

* BepTUKasibHOe paspelueHne — 12 6ut

Puc. 33. Cxema npucTtaBku-ocumnnorpada

BbicTpbii cTapT

MNoaknoueHue npuctaBku otobpaykaeTtca Ha Bknaake Pabouunit cton. Npu coegnHeHnn no
USB nporpamma aBTOMaTMyecKM HaxoAMT MOAK/YEHHOe obopymoBaHWE M BbIBOOUT €ro B
cnucke. Ecnu ke 3toro He npousowno, HaxkMuTe Ha KHonky OBGHOBUTBL MK NepesanycTure
nporpammy Releon Lite (puc. 34).
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Relab Lite

Puc. 34. lNopknioyeHre NpuUcTaBku

[ns 3anycka uamepeHui cnepyeT BbiOpaTh JiByXKaHasibHbI OCLUIIIO-
rpac B MeHIo cneBa v Haxkatb Ha KHonky lMyck (puc. 35).

Puc. 35.
NMaHenb ynpaBneHus KHonka Myck

Hactpoiikn

Towrrep
HiETOuHME P

v Kosanl % Bayuen W

YEKAHANBHBIA Ccurancrpad

Tun
Bocx. v Cop
Vpoaee, 3B !
t——————PamepreA———

Curmee < ADuxc

Auanamok 250 mwc/Ren  +

— Kanane:
b Kavsan 1

Cumprse - 16E +

HAuananon 2 Bfaen '

Kpacunid Chpoc & 0

([ Kawan 2

Puc. 36. [NaHenb ynpaBneHus gByxkaHasbHbIM ocuuiniorpagom
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MaHenb ynpaeneHus aByxKkaHanbHbIM ocumnnorpacgom (puc. 36) MOXXHO pasaenuTb Ha cne-
ayrolme hyHKUMOHANbHbIE MOLY/H.

1. OKHO oTO6paXkeHUA ocunINOrpamm.

2. Knonka Hasap, ona Bo3epalueHus Ha Pabouui cron Releon Lite.

3. Knonka Myck/Cron ans 3anycka v oCTaHOBKKM paboTbl MpUcTaBku-ocumanorpada.

4. Knonka O6HOBUTb A1 0OHOBMEHUA NOAK/IOYEHUA K NpUcTaBKke-ocuunnorpady (1c-
Nnonb3yeTcs, eciv NporpamMmma 3aBucia UKW nepectana onpenensAtb NOAKIOYEHHYIO Mpu-
CTaBKy).

5. 3oHa HacTpoWku Tpurrepa.

6. 30Ha HAacCTPOKKU paboTbl pasBEPTKMU.

7. 30Ha HAaCTPOMKMU OTOOpPAXKEHUA CUFHANOB MO KAXKAOMY KaHany OTAENbHO.

8. CTpoka coCTOAHUA, B KOTOPYIO AyO/NMPYIOTCA HAaCTPOWMKM KaHaloB U CMeLleHue pas-
BEPTKM.

Bnoku HacTpoek

Tpurrep nossonsieT nonydyarb CTabunbHble OCUMANOTPaMMbl 38 CYET 3afepPXKKM 3anycka
pa3BEpPTKM 0O TeX Mop, NoKa He OyayT BbiNONHEHbI 3a4aHHble ycnoeus. Ecnun He BbinonHsercs
yCNoBwWe 3anycka pa3BeépTKu, To M3obpaxkeHue rpaduka MoXeT BbliMAAeTb «beryumums» unm co-
BEPLUEHHO HEYMTaeMbIM, NO3TOMY AaHHbIM B/I0K ABNAETCA K/OYEBbIM 3/1EMEHTOM B MPUCTaB-
Ke-ocuunnorpade.

PaccmoTpum HacTpoirku Tpurrepa.

Pexxumbli

1) ABToO.

B paHHOM pexrMe Mo OKOHYaHWWU LMKIA Pa3BEPTKU MPOUCXOAUT €€ ovyepedHOM 3anyck,
YTO MO3BOMIAET HAbMOAATb HA 3KPAHE CUrHan MOCTOSIHHO, AAXKe €C/IM OH He YAOB/eTBopseT
YC/IOBUSIM 3anyckKa.

2) Xpaywun.

B naHHOM perkume pa3BépTKa 3amnycKaetcsl Npyu AOCTUXKEHUU CUIHAIOM 33A4aHHbIX YC/I0BUIA
3anycka Tpurrepa. [1py OoTCyTCTBMM BbINONHEHMA YCNOBUI, ocumnnorpad XaEeT Ux NosiBNeHus,
a B 3TOT MOMEHT Ha 3KpaHe oTtobparkaeTca npeablayLlas ocuuIIorpaMma.

3) OaHOKpaTHbIN.

B naHHOM pexkuMe reHepaTtop pa3BepTKM 3anyckaeTtcs npu Haxkatuu knaevwm Myck/Cron
M NPOU3BOAMUT OQHOKPATHYIO PErMCTPaLMIO CUrHana npu cobniofeHn yCioBui Tpurrepa.

UcTouHuk

Jlio6oi n3 kaHanos (Kanan 1 unu Kanan 2) npucraeku-ocuunnorpada MoKeT CTaTb UCTOY-
HUKOM /1A 3anycKa pasBépTKM.

YpoBeHb

OH 3apaéT BxogHOe HanpskeHue (B MUAIMBOJIbTaX), NPU AOCTUXKEHUM KOTOPOro 3arnycKa-
eTcs pasBépTka. [pyM M3MeHeHMU YpOBHA COOTBETCTBYIOLLMIM MapKep Ha rpaduke uUsMeHseT
TaKXe CBOE nosoxeHue (puc. 37).
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& meetat lite - [a] w

<Hazag [eyxkaHanbHbA ocumanorpad

v

Cuewenme < 40 mrc >

AuanazoH - 250 mkc/gea

———HKaHan
&4 Kaman1

Cweuenme - 168 *
AuanasoH - 2 B/aen +

Kpackuid v Chpoce D

] Kanan2

2 Bfaen 168

< A0 make >

Puc. 37. Ucnonb3osaHue 6110Ka HAaCTporKkun YpoBeHb

Tun

OnpepenseT Tvn 3anycka Tpurrepa: no poHTy (Bocx.) unun no cnagy (HUcx.)

Cé6op

[aHHas KHOMKa Ucnosb3yeTcs ANA NPUHYAMTENBHOIO cbopa AaHHbIX, NONYYEHUS OCLMIINO-
rPaMMbl U KOPPEKTUPOBKM YC/TOBUI TPUITEPA, EC/IM OHU 3aA4aHbl HEBEPHO.

PasBépTka

[aHHbIl 610K OTBEYAET 3a HACTPOWKK reHepaTopa pasBEépPTKMU.

MNapametp CMeweHue No3posseT cMeLaTb Nosy4eHHbIM CUrHan BJEBO-BMPABO MO Fropu-
30HTanu (ocu X). Npu U3MeHeHUU 3TOro napameTpa B OKHe OCLMINIOrpaMM CMeLLaeTcs Map-
Kep. B cTpoke cocTosiHua HaxoauTca fy6nvpytoLlee OKHO ANA U3MEHEeHUA JaHHOW HACTPOMKH
(puc. 38).

Hactpoiika [luana3oH no3sofisieT CTyneH4YaTo M3MEHATb CKOPOCTb PasBépTku (Macltab
MO rOpPU30HTaNN).

Kanansbi

[aHHbIM 610K OCyLLECTBNAET HACTPOUKY OTOBPAXKEHMS OCLM/IOrPaMM A1 KaXKAOro KaHa-
na npucraeku-ocuunnorpada otaenbHo. Bce napametpbl 610Ka 4y6nmpytoTcs B CTPOKE COCTO-
AHuA (puc. 39).

MNapametrp CMelieHue no3BosseT CMeWaTb OCLMIOrPaMMy BBEPX-BHU3 MO BepTUKau
(ocn ).

Mapametp [Anana3oH ocyLiecTBAsET CTyrneH4YaToe U3MeHeHne mactaba no ropusoHTanu.

MNpu ncnonbzoeaHun napametpa LiBeT B cneuranbHOM BbiNnajaloLeM CNMCKE MOXKHO M3Me-
HATb LBET JIMHUI OCLUMINIOrPaMM.
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Puc. 39. Ucnonb3osaHue 6noka Kananbi

Mpu Haxkatun knaeuwm Copoc B 0 Ha KOPOTKO3AMKHYTBIX KOHTaKTax M3MepUTENIbHOMO Ka-
6ens npoucxoauT Koppektupoeka Hynsa (puc. 40, 41). daHHyo npoueaypy peKoMeHAoBaHO
NPou3BOAMTb B Hayane pabotbl ¢ npucTaBkon-ocumniorpadom. OTKNOUYUTD KaHa MOXKHO no-
CTaBMB rasiouKy psAOM C HOMepoM KaHana. locne atoro Bce napameTpbl Ans KaHana CTaHo-
BATCA HEJOCTYMHbI.
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OeyxxanansHeiid ocumnnorpad
MHcTounme
Kaman 1

Tun
Bocx.

YposeHs
Pazpeprea

Cueuwerme < 01w

Aumananow

Kananu
Cubsujermie - 0wl
Awanazon - 2 B/gen

Kpwiewinald Chpoce 0

) Kavaa 2

2 B/aen OmB

Hacrpoiku

Tenrrep
FiLpueenmg Preamnm

Kanan 1

[ByxKaHaneHeIR ocuManorpad

M

A Kaman1

Crweuenme
AwnanascH i 2 B/pen

Kjsacsiiia Chpoce 0

] Kawan 2

2 Bfaen 0 mB

Puc. 41. CkoppeKTvpoBaHHas ocuuaiorpaMma

Mpumepsbl paboTbl ¢ npucTaBKkoi-ocuunnorpadom

OnpepeneHue napameTpoB OCLU/IJIOrPAMMblI

C nomoLLbio NPUCTaBKU MOXKHO onpeaensTb aMniuTyay, Nnepuos, 4YacToTy U Apyrue napa-
MeTpbl uccnepyembix curHanos. M3 Hactpoek ocumnnorpada (puc. 42) BugHO, 4TO OQHO fe-
nexve (knetka) no ropusoHTanu paeHo 250 MKc, NO3TOMy nepuon NOSy4eHHOW CUHYCOMAbI
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paeeH 500 mKkc, cnepoBartenbHO, YactoTa cMrHana pasHa 2 klu. AHanorMyHo no BepTUKasb-
HOM OCU OfHO peneHue (knetka) paeHo 2 B, cnepoBartenbHo, amnauntyaa curHana pasHa 4 B.

) Reub lite i -

< Hazay [eyxkaHanbHeid ocumnnorpad

Avniutyna =4 B

JAuanazoH - 250 mrc/nen

———————KaHan
B Kaman1

Caeugerme

Kpachai W Copocel

D Kasian 2

2 Bfaen 0 mB

< =10 MK >

Puc. 42. OnpepeneHvie napaMmeTpoB OCLMUIOrPaMMmbl

Pa6ora c Tpurrepom

Ha pucyHnkax 43, 44 npenctaeneHbl npuMepbl paboTbl C pasiMyHbIMA HACTPOMKAMKU TpUrre-
pa. Pabota Tpurrepa, KOTopbii HacTpoeH Ha ypoBeHb HanpsykeHus 1,4 B u cpabatbiBaer no
thpoHTy noctynaiowiero curHana Ha Kanan 1, npounnioctpupoBaHa Ha pucyHke 43.

) Retst Live - o *

<Hazag [eyxKaHankHbld ocumanorpad

Cueugerme

Awnanazon 250 mxc/gen

R — T YT
& Kawan 1

CMeueHne
Jmanazan

Kpacsied

[ Kawan 2

2 B/aen 0 mB

Puc. 43. MNpumep paboTbl C pasnuyHbIMK HacTporKamu Tpurrepa (yposeHb Hanpsixkenus 1,4 B)
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Pabora tpurrepa, KOTOpblM HacTpOeH Ha ypoBeHb HanpsxkeHus 2,8 B u cpabarbiBaeT no
cnapy nocTynatowero curHana Ha Kanan 1, npounntoctprpoBaHa Ha pucyHke 44,

<Hazag [s afbHBIW ocuyuanorpad

Awanason 250 mrc/aen

Awananon - 2 B/aea -

Kpacheii W Chpocu 0

[ Kawan 2

2 B/aen 0 mB

Puc. 44. MNMpumep paboTbl C pasnMyHbIMK HACTPOMKaMu Tpurrepa (ypoeeHb HanpsikeHus 2,8 B)
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NpumepHas pabouas nporpamma no ¢pusmke
ana 1—9 knaccos
C ucnonb3oBaHuem obopypoBaHua «LLlkonbHoro KeaHtopuyma»

MnaHupyemblie pesynbraTbl 0CBOEHUA yuyebHoro npeameta «®usuka»
C ONMCaHUEM YHUBEPCAsbHbIX YyY4€OHbIX AeNCTBUN, AOCTUraEMbIX
obyuarowmmmcs

JInuHOCTHbIE pe3ynbraThi

Ob6yuvatowminca NonyYUT BO3MOXKHOCTb AN GOPMUPOBaHUA CEAyOWUX JIMYHOCTHBIX pe-
3y/IbTaToB:

* pa3sBuTUE NO3HaBaTE/IbHbIX MHTEPECOB, MHTE/IEKTYasIbHbIX M TBOPYECKMX CMOCOBHOCTEN;

* yBeXXAEHHOCTb B BO3MOXHOCTU MO3HaHWA NpUpoabl, B HeO6XOAMMOCTU Pa3yMHOro MUC-
NOJSIb30BAHUA AOCTMXKEHUN HAYKWU M TEXHOJSIOTUIA /1S AASIbHEWLLEro pasBUTUS YesioBeye-
CKOro obLiecTBa, yBa)KeHWe K TBOPLAM HayKW U TEXHWUKM, OTHOLIeHME K (M3MKe KaK K
3/1eMeHTY 06LLeHeI0BEHECKON KYNbTYpbl;

* CaMOCTOATENIbHOCTb B MPUOBPETEHUM HOBbIX 3HAHWM M MPAKTUHECKUX YMEHMUIA;

* TOTOBHOCTb K BbIBOPY YKM3HEHHOrO MyTW B COOTBETCTBUM C COBCTBEHHBIMU MHTEPECAMU U
BO3MOHOCTAMM;

* MoTMBauus obpa3oBarenbHOM AEATENIbHOCTM HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO
noaxopa;

* (hopMHpOBaHUE LLEHHOCTHOrO OTHOLLEHWUA APYT K APYrY, K YYUTENO, K aBTOPaM OTKPbITUIA
1 M306peTeHUH, K pe3ysbrataM obyyeHus.

MeTan peaMeTHblIe pe3ysibTaTbl

Ob6yyvatowmninca Nony4nT BO3MOXKHOCTb AN (hOPMUPOBAHUSA CNEeAYyOLWMX MeTanpeaMeTHbIX

pe3yNbTaToB:

* OBflafleHMe HaBblKaMW CaMOCTOATEIbHOMO NPUOBpPETeHMs HOBbIX 3HAHWW, OpraHU3auuu
yuyebHOM AeATeNbHOCTHU, MOCTAHOBKWU Lesiel, NNaHMPOBaHUSA, CAMOKOHTPONS M OLEHKM
pe3yNnbTaToB CBOEN AeATeNbHOCTH, YMEHUAMU NPeaBUAETb BO3MOXHbIE pe3y/bTaTbl CBOMX
NencTBni;

* MOHUMAHMWE Pa3NUYUIA MEXAY UCXOLHbIMU (haKTaMK U TMMOTE3AMU A/ UX OObACHEHMS,
TEOPETUYECKMMU MOAENAMU W peasibHbiMM OObeKTamu, OBflafeHue YHWBepCasibHbIMU
yuyebHbIMM OEeNCTBUAMM Ha NpUMepax rurnoTes A/a 0ObACHEHWA M3BECTHbIX (DAKTOB U
3KCMNepUMEHTaIbHOW MPOBEPKHU BblABUraeMbIX rMrnoTes, pa3paboTKn TEOPeTUHECKUX MO-
Lenen NpoLeccoB UK SABNEHWUN;

* (hopMUpoBaHUE YMEHUI BOCMPUHMMATb, nepepabarbiBaTh U NpeabsABnATb HOPMaALUIO
B C/IOBECHOM, 0OpasHoOi, CMMBOIMYECKOM hopMax, aHanuM3MpoBaTb U nepepabarbiBatb
Nony4yeHHylo MHGOpPMaLMIO B COOTBETCTBUU C MOCTABMEHHbIMU 3afa4aMu, BblAeNsATb OC-
HOBHOE cofeprKaHWe MPOYMTAHHOrO TeKCTa, HAXOAWTb B HEM OTBETbl Ha NMOCTAB/IEHHbIE
BOMPOCHI U U3naratb ero;

* npuobpeTeHue onbiTa CAMOCTOATENIBHOMO MOMCKa, aHannsa u otbopa nHdopmaumm ¢ 1c-
NONb30BaHWEM PA3/IMYHbIX UICTOYHUKOB U HOBbIX MH(OPMALMOHHbIX TEXHOJIOTUIA oS pe-
LLIeHUA No3HaBaTesbHbIX 3a4aY;

32



pa3BUTUE MOHOJIOTMYECKOW U AMANIOrMYECKOM peyn, YMeHUs BbipaXkaTb CBOW MbIC/H,
CnocobHOCTH BbICNyLWMBaTL cObeceHUKa, MOHMMATb ero TOHYKY 3peHUs, NpU3HaBarb npa-
BO LLPYroro YesoBeKa Ha MHOE MHEHME;

OCBOEHMWE NPUEMOB AENCTBUM B HECTAHAAPTHBIX CUTYaUMAX, OBlAleHWEe 3BPUCTUHECKUMU
MeTOAaMM peLleHus npobnem;

(hopMHpoBaHUe YyMeHWI paboTaTb B rpynrne C BbIMOSHEHUEM PA3/IMUHbIX COLMANbHBIX PO-
new, NPeacTaBnATb U OTCTanBaTb CBOM B3MAAbI U yOEXAeHUs, BECTU AUCKYCCHIO.

PerynatuBHbie YY/]

Obyuatolmiica Nony4YnuT BO3MOXKHOCTb A/ (POPMUPOBAHUSA CNERYIOLMX PerynsTUBHbIX

yy[a.

1. YMeHue camocTosTesIbHO onpeaenstb uenu obyyeHus, CTaButb M GopMyIMpoBaTb HOBble
3a4a4M B y4€Oe U No3HaBaTeNlbHON AeATeNIbHOCTU, Pa3BUBaTb MOTUBbI U MHTEPECHI CBOEW Mo-
3HaBaTesIbHOMN AeATe/IbHOCTM.

O6yuatoLmnicsa CMOXKET:

aHa/IM3UpPOoBaTh CYLLECTBYIOLLME U NaHUpoBaTh byaylimMe obpasoBaresibHble pesysbrarbl;
MAEHTUMUMPOBATL COBCTBEHHbIE NMPOBEMbI U ONPeaensaTb MaBHylo npobnemy;
BblABMraTb BEPCUM peLleHuUs npobnembl, GOpMyIMpoBaTb rMNoTesbl, MPeaBOCXMULLATL KO-
HeYHbIM pe3ynbTar;

CTaBWTb LieNb AEATENIbHOCTU Ha OCHOBE OMpeaesiEHHON NpobGieMbl U CyLLLECTBYIOLLMX BO3-
MO>XHOCTEM;

bopmynmnpoBath y4ebHble 3a4auM Kak Lwarv OOCTUXKEHUSA NOCTaB/IEHHOW LEenu aesaTefb-
HOCTH;

060CHOBbIBATb LiE/IEBblE OPUEHTUPLI U MPUOPUTETbI CCbIIKAMM Ha LLEHHOCTH, yKasblBas U
060CHOBbIBas SIOrMYECKYIO MOC/IeA0BATE/IbHOCTb LLArOB.

2. YMeHMe caMOCTOATENIbHO M1aHMPOBaTb MYTW JOCTUXEHMWS LeNei, B TOM Yuc/ie anbTepHa-
TUBHbIE, OCO3HaHHO BbIOUpaTh Hanbonee 3chdeKTUBHbIE CNOCOBbI peLlleHns y4ebHbIX U No3Ha-
BaTefIbHbIX 3a4au4.

O6yyaloLWnNCs CMOXKET:

onpenensaTtb Heobxoaumoe(ble) aeicTene(s) B COOTBETCTBMU C y4eOHOW U Mo3HaBaTe/b-
HOM 3af,a4aMu U COCTaBNATb a/ITOPUTM ero(Mx) BbINOSHEHUS;

060CHOBbIBATb M OCYLLECTBAATb BbIOOP Hambosiee 3hheKTUBHbIX CNOCOOOB peLueHus
yuyebHbIX M No3HaBaTe/IbHbIX 3a4aY;

onpenenAtb/HaxoauTb, B TOM YUC/ie U3 NPELJSIOXKEHHbIX BapMaHTOB, YC/IOBUA ONA Bbl-
NoSIHEHUS y4ebHOWN 1 No3HaBaTeNbHOM 3ajaY;

BbICTPaMBaTh XKM3HEHHbIE MJaHbl HA KPaTKOCpoyHoe Oyayuiee (3asBNATb LeneBble Opu-
€HTUPbI, CTaBWUTb aieKBaTHbIE UM 3a4a4u U Npeasaratb 4EUCTBUSA, YKa3biBass U 0OOCHOBbI-
Bas JIOrMYECKYIO NOCNefoBaTeIbHOCTb LLAroB);

BbIOMpaTh U3 NPeAsIOKEHHbIX BAPUAHTOB M CAMOCTOATE/IbHO MCKaTb CPpefacTea,/pecypchbi
ANS pelleHns 3aaa4m /LOCTUXKEHUA Lenu;

COCTaBNATb MNaH pelueHns npobnembl (BbINOIHEHUA MPOEKTa, NPOBeAEeHUA UCCneaoBa-
HWA);

onpenenatb NoTeHUMasnbHble 3aTPyAHEHUS NPU PeLLUEHUU y4eOHOM 1 No3HaBaTeIbHOM 3a-
[layun ¥ HaxoOMTb CPEACTBA AN1A UX YCTPaHEHUS;

onucbiBaTb CBOM ONbIT, ochopMAsia ero ans nepenadv ApyruMm Nioasam B BUAE TEXHOOMMUK
peLleHnsa NPaKTUYECKUX 3a4a4 onpenenéHHOro Knacca;

MJaHWpPOBaTh M KOPPEKTUPOBATL CBOIO MHAMBUAYANbHYO 0Opa3oBaTesibHyO TPAEKTOPHIO.
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3. YMeHue cOOTHOCUTb CBOU AEWCTBUSA C NIAHUPYEMbIMU pe3ysibTaTaMu, OCYLLECTBATb KOH-
TPO/ib CBOEW OEATENbHOCTU B MPOLIECCe AOCTUXKEHUS pe3ynbrara, onpenenstb cnocobbl aen-
CTBMIW B paMKax NpeasiOXKeHHbIX YCNoBUA M TpeboBaHM, KOPPEKTUPOBATb CBOU AEWCTBUSA B
COOTBETCTBUU C U3MEHSAIOLLENCHA CUTYALUEN.

O6yyaloLnNcs CMOXKET:

onpenenaTb COBMECTHO C NeJaroromMm v CBePCTHUKAMKU KPUTEPUM MNAHUPYEMbIX pe3ynbTa-
TOB U KPUTEPUM OLEHKU CBOEW YHEOHOW AeATENbHOCTH;

cucTemMatusnpoBarh (B TOM YKUC/E BbIOUPATb MPUOPUTETHLIE) KPUTEPHUM MIAHUPYEMbIX pe-
3y/IbTATOB M OL€HKW CBOEN AeATeNbHOCTH;

oTOMpaTb MHCTPYMEHTbI A1 OLLEHUBAHUA CBOEN AeATeNbHOCTU, OCYLLECTBNATb CAMOKOH-
TPOJ/ib CBOEWN AEATENbHOCTU B PaMKaXx NpPeanoXKeHHbIX yCoBUIA U TpeboBaHuit;
OLEHMBaTb CBOIO [EeATeIbHOCTb, apryMeHTUPYA MPUYMHbI AOCTUXKEHUSA WU OTCYTCTBUS
NAaHUpPyeMoro pesynerara;

HaXOA4MTb AOCTATOYHbIE CPEACTBA A5 BbINOSIHEHWUA Y4ebHbIX AEeNCTBUI B M3MEHAIOLL,ENCS
cUTyauuu u/unm npy OTCYyTCTBMU NJIAHUPYEMOrO pe3ysbrara;

paboTas nNo cBoeMy nnaHy, BHOCUTb KOPPEKTUBbI B TEKYLLYIO AEATENbHOCTb HA OCHOBE
aHann3a U3MEeHEHUM CUTyauuu As NONYyYEeHUs 3anjaHMPOBAHHBIX XapaKTEPUCTUK Mpo-
ZyKTta /pe3ynbrata;

yCTaHaB/IMBaTb CBA3b MEXAY MOSyYEHHbIMU XapaKTEPUCTUKAMK NPOAYKTA U XapaKTepu-
CTUKaMM npouecca LesTeNIbHOCTU M MO 3aBepLUeHUU AeATeNbHOCTU npeanaratb U3MeHe-
HWe XapaKTepUCTMK NpoLecca A/1A NONYYeHUs YyULEeHHbIX XapaKTePUCTUK NPOAYKTa;
CBepSATb CBOM AEUCTBUSA C LieSIblo U NMPpU HEOOXOAMMOCTU UCMPaBNATL OLUMOKM caMocTos-
TesIbHO.

4. YMeHue oueHUBaTh NPaBUIbHOCTb BbINO/IHEHUA yuyebHOM 3aaa4mn, COBCTBEHHbIE BO3MOXK-
HOCTH €€ peLLeHus.
Ob6yyatoLmninca CMOXKET:

onpenensaTb KpUTEPMU NPaBUIbHOCTM (KOPPEKTHOCTH) BbINOSIHEHWUA y4ebHOM 3a4auu;
aHann3MpoBaTtb U 0OOCHOBLIBATL MPUMEHEHUE COOTBETCTBYIOLLENO MHCTPYMEHTapUs ANs
BbIMNOSIHEHUSA y4eOHOMN 3a4auu;

CcBOOOAHO MOJSIb30BATLCSA BbiPABOTAHHLIMU KPUTEPUAMM OLIEHKU M CAMOOLIEHKM, UCXOAs
U3 LeNN M UMEIOLLMXCA CPEACTB, pa3ninyas pesynbtar M cnocobbl AencTBui;

OLEeHMBaTb NPOAYKT CBOEM AeATeNbHOCTU MO 3aAaHHbIM U/ UK CAMOCTOATENBHO onpeae-
NEHHbIM KPUTEPUSIM B COOTBETCTBUM C LIE/IbIO AEATENIbHOCTH;

060CHOBbIBATb AOCTMXXMMOCTb LiefIM BblOpaHHbIM CNOCOOOM Ha OCHOBE OLEHKU CBOMX
BHYTPEHHUX PECYPCOB U AOCTYMHbIX BHELUHUX PECYpCOB;

(bUKCMpPOBaTh M aHaIM3MPOBaTb AMHAMUKY CODCTBEHHbIX OBpasoBaTe/ibHbIX Pe3yLTaTos.

5. BnapeHve ocHoBaMW CaMOKOHTPOA, CAMOOLEHKHU, MPUHATUS PELLEHWUM U OCyLLecTBe-
HWS OCO3HaHHOro Bbibopa B y4ebOHOM M NOo3HABATeNIbHOW AeATENbHOCTH.
Ob6yyatoLmninca CMOXKET:

HabnoaaTb U aHanM3MpoBaTb COHCTBEHHYIO yHeOHYIO 1 NO3HaBaTENbHYIO AEATENBHOCTD U
LeATeNbHOCTb APYrMX obyyaloLmxcs B NpoLecce B3aMMONpOBEPKH;

COOTHOCMUTb peasibHble U MiaHMpyeMble pesynsTarbl MHAMBMAYaNbHOW 0bpa3oBartenbHOM
[eATeNIbHOCTU W fieNaTb BblBObl;

NPUHUMATD peLLeHne B yHeBHOM CUTyaLnU U HECTU 3@ HErO OTBETCTBEHHOCTD;
CaMOCTOATE/IbHO ONpeaenaTh NPUYMHbLI CBOErO yCrexa UK Heycnexa U HaxoauTb Cnoco-
Obl BbIXOJA M3 CUTYaLUKU HeyCrexa,;

PETPOCNEKTUBHO ONpeAesNiATh, KaKMe AeUCTBUSA MO pelleHuio y4ebHo 3aaa4um unm napa-
MeTPbl 3TUX AEWCTBUI NPUBENW K NOJYYEHUIO MMEIOLLLErocs NpoayKTa yyebHom aesaTenb-
HOCTH;
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[LeMOHCTPUPOBATb NPUEMbI PEryNALUU NCUXOMDUINONOTMYECKUX / IMOLIMOHASIbHBIX COCTO-
SHUM AN [OCTUXKEHUA 3cbdeKTa YCNOKOeHUs (YyCTpaHeHUsi SMOLIMOHANIbHOM HanpsiXeEH-
HOCTH), 3ddeKTa BOoCCTaHOBNEHUA (OcnabneHns NpossieHWn yToMneHus), addekra ak-
TUBMU3aLUMUK (NOBbILLEHUS NCUXO(U3NONIOrMYECKOW PEAKTUBHOCTH).

Mo3HaBaTenbHbie YY/[

Ob6yyvatowminca nNoNy4YmT BO3MOXKHOCTb AJ1A (hOPMUPOBAHWUA CELYIOWMX NMO3HABATENbHbIX

yy[a.

1. YMeHue onpegensatb NoHATUA, co3gaBatb 0606LWEeHUs, yCTaHaABIMBATb aHaIorMK, Knac-
cudMUMpOoBaTh, CAaMOCTOATENBbHO BbIBMPaTh OCHOBAHWUA M KPUTEPUM AN1A KnaccudurKaumm, ycra-
HaB/MBaTb NMPUYUHHO-CNIEACTBEHHbIE CBA3M, CTPOMUTb JIOFMYECKOE PacCy>KaeHWe, yMo3akKioue-
HUe (MHAYKTMBHOE, AeAyKTUBHOE, MO aHaNor1K) U Aenatb BblBOAb.

O6yyaloLnnNcs CMOXKET:

noabuparb CnoBa, CONOAYMHEHHbIE KIOYEBOMY C/IOBY, OMNpeaensioLLMe ero NPpUM3HaKku 1
CBOWCTBA;

BbICTPAMBATb JIOrMYECKYIO LIEMOYKY, COCTOSLLYIO U3 K/IIOYEBOro C/0Ba U COMOAYMHEHHbIX
€My CJI0B;

BblAENATb OOLWMI NPU3HAK ABYX MSIM HECKOJSIbKUX NPEOMETOB UK SIBJIEHUN U OOBACHATD
MX CXOACTBO;

06beaMHATL MPeAMETbI U SAB/IEHWUA B PYNMbl MO ONPeaenéHHbLIM NPU3HAKaM, CpaBHWUBATb,
Knaccudurumposatb U 0606LaTh hakTbl U ABNEHUS;

BblAENATb AB/IEHWE M3 obLiero paaa opyrux ABNEHUM;

onpenensatb 06CToATeNbCTBA, KOTOPbIE NPEALIEeCTBOBA/IM BO3SHUKHOBEHUIO CBA3M MeXay
ABNIEHUAMM, U3 3TUX OBCTOATENLCTB BbIAENATh OnpeaensaioLme, cnocobHble BbiTb NPUYK-
HOW AAHHOrO ABJIEHWUSA, BbISAB/IATb NPUYUHBI U CNEACTBUA ABNEHUN;

CTPOUTb paccykAeHne oT 0BLMX 3aKOHOMEPHOCTEN K YACTHBLIM AB/IEHUAM U OT YACTHbIX
ABIEHMIN K OOLIMM 3aKOHOMEPHOCTAM;

CTPOUTb paccy’XaeHWe Ha OCHOBE CPaBHEHWUS NPeaMETOB U SABJIEHWH, BbIAENASA NPU 3TOM
obLLmMe NpUsHaKu;

“snaratb NnoJsiy4eHHyto MHOpPMaLMIO, MHTEPMPETUPYS €€ B KOHTEKCTE peLlaeMon 3a4auu;
CaMOCTOATE/IbHO YKa3blBaTb Ha MH(OPMaLMIO, HY>KAAIOLLYIOCS B MPOBEPKE, Npeanaratb 1
MPUMEHSATb CNocob NPoBEPKM AOCTOBEPHOCTU MHOPMALIMMK;

Bepbann3oBaTb 3MOLIMOHA/IbHOE Brievat/ieHue, OKa3aHHOe Ha Hero MCTOYHMKOM;
0ObACHATL ABNEHUSA, NPOLECCHI, CBA3M U OTHOLLEHMS, BbisIB/ISEMble B XOA€E NO3HaBaTe/lb-
HOW W UCCNIe0BaTe/IbCKOW AeATeNIbHOCTH (NpuBOaUTL ObbsACHEHWE C u3MeHeHneM dhop-
Mbl NpPeACTaB/EeHUs; 0ObACHATb, AeTanu3npysa MM obobuias; o6bACHATL C 3a4aHHOM
TOYKM 3peHus);

BbISIBNIATb U Ha3blBaTb NPUYMHbI COOLITUSA, ABNIEHUSA, B TOM YMC/e BO3MOXHble /Hanbonee
BEPOATHbIE MPUUYUHBI, BO3MOXKHbIE NMOC/EACTBUA 3a4aHHON MPUUYUHBI, CAMOCTOATENIbHO
OCYLLEeCTBNASA NPUYMHHO-C/IeACTBEHHbIN aHaNU3;

Jenarb BblBOJ Ha OCHOBE KPUTMYECKOro aHanu3a pasHbiX TOYEK 3PeHUs, NOATBEPKAATb
BblBOJ, COBCTBEHHOM apryMeHTauuen MM CaMmoCTOATEIbHO MOJyHEHHbIMU AAHHBIMMU.

2. YMeHuWe co3aaBartb, MPUMEHSATb M Npeobpa3oBbiBaTb 3HAKU M CUMBOJIbl, MOLE/IM U CXEMbI
A5 PeLLEeHNs y4ebHbIX M NO3HaBaTebHbIX 3a4au.
O6yyaloWwmnnca CMOXKeT:

0603HayaTb CUMBOJIOM U 3HAKOM NPeaMET U/ UNN ABNEHUE;
onpenensTb IOrMYeckue CBA3N Mexay npeamMetamu U/ unv sBfneHuaMum, obosHaqarb AaH-
Hble JIOrMYeCcKue CBSA3U C MOMOLLbIO 3HAKOB B CXEME;
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co3paBarb abCTpaKTHbIM UK peanbHbii 0bpas npeamerta u,/unu saeieHus;

CTPOUTb MOZENb /CXeMY Ha OCHOBE YC/IOBMM 3aJaun U/unu cnocoba eé peLueHus;
co3pasarb BepbasibHble, BelLEeCTBEHHbIE MU MHPOPMALMOHHbIE MOAENHU C BblAE/IEHUEM CY-
LLECTBEHHbIX XapaKTepuUCTUK obbeKTa 415 onpeaeneHus cnocoba peleHns 3afaqv B Co-
OTBETCTBUU C CUTyaLMEN;

npeobpa3oBbiBaTb MOAENM C LENbIO BbIABEHUSA OOLWMUX 3aKOHOB, ONPEeaensatoWmnX AaH-
HYlO NpeaMeTHyto obnacTb;

nepeBoAWTb CJIOXHYIO MO cOCTaBy (MHoroacnekTHyto) WMHbopMauuio M3 rpacdryeckoro
“nu opMann3oBaHHOro (CMMBOJILHOMO) NPeACTaB/eHUs B TEKCTOBOE U HA0BOPOT;
CTPOUTb CXEMY, aNrOPUTM AENCTBUSA, UCMPABNATb UM BOCCTAaHAB/IMBATb HEU3BECTHbIN pa-
Hee aJiropuUTM Ha OCHOBE WMMEHOLLEroCs 3HaHUA 06 0ObeKTe, K KOTOPOMY MPUMEHSETCA
anropuTM;

CTPOWTb lOKa3aTesIbCTBO: NPSIMOE, KOCBEHHOE, OT NMPOTUBHOTIO;

aHanusuposarb /pedneKcMpoBaTth OnbiT pa3paboTkM U peannsaumn y4ebHOro npoekTa,
“ccnenoBaHusa (TEOPETUYECKOro, SMMMPUYECKOro) Ha OCHOBE MPeasoXKeHHOW Npobnem-
HOM CUTyauWH, NOCTABIEHHOW LEeNn U/ Wnn 3a4aHHbIX KpUTEPUEB OLIEHKM NpoayKTa/pe-
3ynbrara.

3. CMbicnoBoe yTeHue.
O6yyaloLnncs CMOXKET:

HaxXoA4uTb B TEKCTE TpebyeMyto MH(OPMaLMIO (B COOTBETCTBMU C LENSMU CBOEN aeaTesb-
HOCTH);

OpPUEHTUPOBATLCA B COAEPXKaHUM TeKCTa, MOHMMATb Le/IOCTHbIM CMbIC/T TEKCTA, CTPYKTY-
pUpPOBaTb TEKCT;

yCTaHaB/MBaTb B3aMMOCBA3b ONUCaHHbIX B TEKCTE COBbITUI, ABMIEHMI, NPOLECCOB;
pe3toMMPOBATb MABHYIO UAEIO TEKCTA,;

KPUTUYECKM OLLeHMBATb CoaepyKaHue n opMy TekcTa.

4. PopmurpoBaH1e U pa3BUTUE IKOIOTMYECKOIO MbILUNIEHWUS, YMEHWE NMPUMEHSATb ero B Mno-
3HaBaTe/IbHOM, KOMMYHWKATUBHOM, COLMANIbHOW NPaKTUKe U npocdeccUoHanbHOM opueHTa-

LUK,

O6yyaloWwmnca CMOXKeT:

onpeaenATb CBOE OTHOLUEHUE K NMPUPOLAHOM Cpese;

aHasM3upoBarTb BIMSHUE 3KOSIOMMYECKMX (DaKTOPOB Ha cpefy OBUTaHMS KMBbIX OpraHus-
MOB;

NPOBOAMTb MPUUUHHBIA U BEPOATHOCTHbIN aHa/IU3 3KONOMMUYECKUX CUTYaLIMI;
NPOrHO3MPOBaTb M3MEHEHUS CUTyaLUMK NpU CMeHe OeWCTBUA ofHOro (haktopa Ha aen-
cTBUe apyroro akTopa;

PacnpOCTPaHATb 3KOMOrMYECKUE 3HAHMSA M yHaCTBOBATb B MPAKTUHECKMUX Aefiax Mo 3alm-
Te OKpY)KatoLLen cpefbl;

Bblpa)kaTb CBOE OTHOLLEHMWE K NPUPOAE Yepe3 PUCYHKU, COUUHEHUS, MOAESU, NPOEKTHbIE
paboTbl.

5. PasBuTe MOTMBAUMM K OBNAAEHUIO KY/IbTYPOM aKTMBHOINO WMCMOJIb30BaHWs ClIOBapen W
APYrUX MOUCKOBbIX CUCTEM.
O6yyaloLnncs CMOXKET:

onpenensatb Heob6XoanMbIe KtoHYEBblE MOMCKOBbIE CI0BA M 3aMpocChl;

OCYLLECTBNSATb B3aMMOAENCTBUE C INIEKTPOHHBIMU MOUCKOBBIMU CUCTEMAMU, C/TOBAPSMMU;
bopMrpoBaTb MHOXECTBEHHYIO BbIOOPKY M3 MOMCKOBbLIX MCTOYHMKOB A1 OObeKTUBU3A-
LMK pe3ynbTaToB NOWCKA;

COOTHOCHUTb MONy4YeHHble pe3y/bTaThl MOMCKa CO CBOEN AeATeNIbHOCTbIO.
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KommyHukaTtueHbie YY/]

1. YMeHue opraH130BbIBaTh y4ebHOE COTPYAHUYECTBO U COBMECTHYIO AEATENIbHOCTb C YuM-
TENEeM M CBEPCTHUKaMK; paboTtatb MHAMBMAYASIbHO M B rpynne: HaxoamTb obliee pelieHue u
paspellatb KOH(/IMKTbI HA OCHOBE COMMIACOBaHUA MO3WULMIK M Y4ETa UHTEPECOB; (POpPMyIMpo-
BaTb, apryMeHTUPOBAaTb M OTCTanBaTb CBOE MHEHME.

O6yyaloLnnNCs CMOXKET:

onpenenATb BO3MOXHbIE POJIM B COBMECTHOM AEATENbHOCTH;

Urpatb onpenenéHHyto posib B COBMECTHOM AeATENIbHOCTH;

MPMHUMATL NMO3MLMIO cobeceHMKa, NOHMMAsA NO3MLIMIO APYroro, PasiMyarb B ero peyun: MHe-
HWe (TOYKY 3peHus), LoKa3aTeNbCTBO (apryMeHTbl), haKTbl; FMNOTE3bl, aKCUOMbI, TEOPUM;
onpenensaTb CBOU AEUCTBUA U OEUCTBUA NapTHEPA, KOTOpble CNOCOBCTBOBANM UK npe-
NATCTBOBA/IM NPOAYKTUBHOM KOMMYHWUKaLWK;

CTPOWTb MO3UTUBHbIE OTHOLLIEHMS B NpoLecce y4ebHOW 1 No3HaBaTeIbHON AEATENIbHOCTH;
KOPPEKTHO M apryMeHTMPOBaHHO OTCTauBaTb CBOIO TOYKY 3pEHUSA, B AUCKYCCUU YMETD Bbl-
[BUraTb KOHTpPaprymeHTbl, nepecdpasmpoBaTtb CBOIO MbIC/b (BlageHUe MEXaHU3MOM 3KBU-
BaJIEHTHbIX 3aMeH);

KPUTUYECKM OTHOCWUTLCA K COBCTBEHHOMY MHEHWIO, C AOCTOMHCTBOM MpPU3HABaTb OLUU-
GOYHOCTb CBOErO MHEHUSA (eC/IM OHO TaKOBO) M KOPPEKTUPOBATb €rO;

npeanarartb asibTePHaTUBHOE peLleHWe B KOHMDIMKTHOWM CUTyaLuu;

BblAENATb OOLLYIO TOUKY 3pEHWUSA B AUCKYCCHMU;

LOroBapvBaTbCs O NpaeBunax M Bonpocax Asis 00Cy>KAeHUs B COOTBETCTBUM C NOCTaB/IEH-
HOWM nepep rpynnon 3ajaven;

opraH130BbIBaTh yuebHOEe B3auMoaencTeue B rpynne (onpenensatb obuwme uenu, pacnpe-
[ensTb ponu, LOroBapuBaThCs APYr C APYrOM U T. A.);

YCTPaHATb B paMKax Auasiora paspbliBbl B KOMMYHWKALUKU, 0OYCNOBMEHHbIE HEMOHUMAaHK-
eM /HenpuaTeM co CTOpoHbl cobeceaHmKa 3agaumn, GopMbl UK COAepKaHUa auasnora.

2. YMeHue 0CO3HaHHO MCMONb30BaTh peYeBble CPeACTBa B COOTBETCTBUM C 3afla4eit KOMMY-
HUKaUMK 415 BbIPAXKEHUSI CBOMX YYBCTB, MbiC/IEN U NOTpebHOCTeN AN1A NAaHMPOBAHUA U pery-
NAUUM CBOEMN LeATeNIbHOCTH; BNafeHWe YCTHOM M MUCbMEHHOW peyblo, MOHOMOMMYECKOW KOH-
TEKCTHOW peyblo.

O6yyaroLmniicsa CMOXKET:

onpenenaTb 3aaady KOMMYHUKALMK U B COOTBETCTBUM C HEW OTOMpPaThb peyeBble CPeaCTBa;
oTOéMpaTb M MCMOJb30BaTb PeYeBble CPEACTBA B MPOLLECCE KOMMYHUKAUUKU C ApYrumu
noabMu (onanor B nape, B Masion rpynne v T. 4.);

NpeacTaBiATb B YCTHOW WKW NMUCbMEHHOW dhopMe pa3BEpHYTbIM niaH cobCcTBeHHOM aes-
TeIbHOCTH;

cobnopatb HOpMbl MYBAUYHOM peyu, periaMeHT B MOHOJIOre U AUCKYCCUM B COOTBET-
CTBWUM C KOMMYHUKATUBHOM 3aJayen;

BbICKa3blBaTb M 0OOCHOBbIBATb MHEHUE (CYXKAEHWE) M 3anpalunBatb MHeHWE NapTHEPA B
pamkKax guasnora;

NPMHMUMATH PeLLEHWE B XOAE AMAora U CoracoBbiBaTh €ro ¢ cobecesHUKOM;

co3aaBaTb NMUCbMEHHbIE KJIULLUMPOBAHHbIE U OPUrMHANIbHbIE TEKCTbl C UCMOJIb30BaHUEM
HEOOXOAUMbIX pPeYeBbIX CPEACTE;

“cronb3oBarb BepbasibHble CpefacTBa (CpeacTsa /IOMMYECKOM CBA3M) ANS BblOeseHUs
CMbIC/IOBbIX BIOKOB CBOErO BbICTYM/IEHMUS;

“crnonb3oBarb HeeepbanbHble CPEACTBA UM HAMALHbIE MaTepuasbl, MOArOTOB/EHHble /
oTOOpaHHble Nof PYKOBOACTBOM YYUTENS;

[lenatb OLEHOYHbIN BbIBOJ, O AOCTUXEHUU LENN KOMMYHUKaLUK HeNnocpeacTBEHHO nocne
3aBepLUeHUss KOMMYHUKATUBHOIO KOHTaKTa U 0OOCHOBbIBATH €ro.
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3. ®opmMHpoBaH1e U pa3BUTUE KOMMETEHTHOCTH B 061aCTH MCNONb30BaHMSA MH(OPMALMOH-
HO-KOMMYHUKALMOHHbIX TexHonorun (nanee — UKT).

O6yyaloLnncs CMOXKET:

* LeneHanpaBfieHHO MCKaTb M MUCMOJMb30BaTbh MH(OPMALMOHHbIE pecypchbl, HeoOXoAuMble
ONS PeLleHns y4ebHbIX M NPaKTUYEeCKUX 3ajad, ¢ nomolbto cpeacts UKT;

* BblbMpaTb, CTPOUTbL M WUCMOMb30BATb AREKBATHYIO MH(OPMALMOHHYIO MOAENb A8 nepe-
Jlayu CBOMX MbICNEN CPeACTBAMMU €CTECTBEHHbIX U (hOpMasibHbIX A3bIKOB B COOTBETCTBUM
C YCNOBUSIMM KOMMYHWKaLWK;

* BblAENATb MHHPOPMALMOHHBIV acneKT 3aa4yu, ONnepuMpoBaTb AaHHbIMW, UCMOJIb30BaTb MO-
[enNb peLleHus 3aaqu;

* MCMOJSIb30BaTb KOMMbIOTEPHbIE TEXHOMOTMM (BK/IOYAs BbIOOP aileKBaTHbIX 3a4a4e UHCTPY-
MeHTasIbHbIX NPOrpaMMHO-anmnapaTHbiX CPeACTB U CEPBMCOB) A5 peLleHns nHgopmaum-
OHHbIX U KOMMYHUKaLUMOHHbIX Y4eOHbIX 3afa4, B TOM YUC/E: BblYUCIEHWE, HANWCAHMWE MK-
CeM, COYMHEHWH, AOKNaaoB, pedepaTos, co3faHWe NpPe3eHTaLui 1 ap.;

* MCNONb30BaTb MH(POPMALMIO C YHETOM ITUYECKUX U NPABOBbIX HOPM;

* co3paBartb MH(POPMALMOHHbIE PECYPCbl PA3HOMO TUMA M AJ1A Pa3HbIX ayauTopuK, cobto-
AaTb MHPOPMALMOHHYIO TMrMeHy M nNpaeuia MHopMaLMOHHOM 6e30nacHOCTH.

n peaMeTHblie pe3ysibTaTbl

O6yyatoLmnincs nonyYuT BO3MOXKHOCTbL ANsi (DOPMUPOBAHUSA CEAYIOLMX NPeaMETHbIX pe-

3yNbTaToOB:

* 3HaHWS O NPUPOAE BaXKHENLLNX (DU3UYECKUX SIBJIEHUI OKPY>KAOLLEro MUpa U MOHUMaHWe
cMbicna hMU3MYECKUX 3aKOHOB, PACKPbIBAIOLLMX CBA3b U3YYEHHbIX SIBIEHUM;

* YMEHMS MOSb30BaTbCA METOJAMW HAyYHOro UCCMeAOBaHWUS SIBNEHWIM NPUPOAbI, MPOBO-
AUTb Hab/MIOAEHWA, NNAHUPOBATbL M BbINONHATL 3KCNEPUMEHTbI, 0OpabarbiBaTh pesysbra-
Tbl U3MEPEHUI, NPELCTAB/ATb Pe3ysbTaTbl U3MEPEHU C NoMoLLbto Tabnul, rpadrKos M
dbopmyn, oBHapyKuBaTb 3aBMCMMOCTU MeXKay (U3MYECKUMMMU BeNndYMHaMu, OObACHATb
MOMyYEHHbIE pe3ynbTaThl U AeNaTh BbIBOAbl, OLEHUBATb MPaHULIbl MOrPeLHOCTEN pe3y b-
TaToOB U3MEpPEHUM;

* YMEHUS MPUMEHATb TEOPETUYECKUE 3HAHMA NO U3MKE Ha NpaKTUKe, pewatb ¢usnye-
CKWe 33a[a4M Ha NpUMEHEHWe NOoNy4YeHHbIX 3HAHUM;

* YMEHWS U HaBblKW MPUMEHSATb MOJy4YeHHble 3HAHMA A/ OObLACHEHWSA MPUHLMMOB Leu-
CTBUS BXKHEMLUMX TEXHUYECKUX YCTPOMCTB, PELUeHUs NPaKTUYeCKUX 3a4a4y NoBCeOHEB-
HOM >KM3HK, obecneyeHnss 6e30MaCHOCTH CBOEM XKWM3HM, PaLMOHASIbHOO MPUPOAOMNOJb-
30BaHMA U OXpaHbl OKpYXKatoLLen cpeapl;

* hopMupoBaHue yHexKaeH!ss B 3aKOHOMEPHOW CBA3M U MO3HABAaEMOCTHU ABNEHWUIM NMPUPO-
Abl, B OObEKTUBHOCTM Hay4HOrO 3HAHMS, B BbICOKOW LlEHHOCTM HAyKW B Pa3BUTUKU MaTepu-
aNbHOW U AyXOBHOM KYNbTYpbl NIOAEHN;

* pasBUTME TEOPETUYECKOro MbILLIEHUS HA OCHOBEe (hOPMUPOBAHUA YMEHUM yCTaHaBU-
BaTb haKTbl, pa3iMyaTtb NPUYUHbI U CNEACTBUSA, CTPOUTb MOAENU U BbIABUIaTb FMNOTE3bI,
OTbICKMBaTb U (hOpMy/IMpOBaTh AOKa3aTeNbCTBa BbIABUHYTbIX FMMNOTE3, BbIBOAUTL U3 IKC-
nepuvMeHTanbHbIX (HaKTOB U TEOPETUYECKUX MoAeNen pU3nYecKue 3aKOHbl;

* KOMMYHWKaTUBHbIE YMEHUS: AOKNaAplBaTb O pe3ynbratax CBOEro WCCnefoBaHus, yda-
CTBOBaTb B AMCKYCCHUMU, KPATKO M TOYHO OTBEYATb Ha BOMPOCHI, UCMO/b30BaTh CMPaBOY-
HYIO MTepaTypy 1 Apyrue UCTOYHUKKU MHopMaLmu.

BaxHo!

MNpeagmeTHble pe3ynbrathl 00yyeHUs pU3MKe B OCHOBHOM LUKOJE MpeacTaB/ieHbl B CO-
Lep>XaHnW Kypca no teMam.
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MDopmbl KOHTpONA

B nocobuu npeanaratotcs npuMepHble BapuaHTbl MTOMOBbIX KOHTPOJIbHbLIX PaboT K Kypcam
du3nkn 7 n 9 Knaccoe, KOHTposbHas pabota no Teme «TensoBble ABNEHUA» (KYpC U3MKK
8 knacca), paspabotaHHble B hopmare O'D u ucnonb3yemble aBTopamu npu obyyeHuu yua-
wuxcs. Kaykabii yunTtenn MOXKeT BOCMO/b30BaThbCA BapMaHTaMm, B3ATbIMU U3 APYrMX nocobun
WKW COCTaB/IEHHbIMU CAMOCTOSTE/bHO.

Utorosas KoHTponbHasa paborta no ¢pusuke
B popmare O (7 knacc)

1. Kakoe 13 nepeuncieHHbix HUXe cioB obo3HavaeT usnyeckoe ssneHue?
1) cBuHeL 3) antoMrHuM
2) KnnexHue 4) kapaHpaLy

2. lnuvHa, nnowanb, 06béM — 3TO

1) kauecTBa Tena

2) chm3nyeckne CBOMCTBA Tena

3) busnyeckune BENMYMHDI, XapaKTepU3yioLLLMe pa3Mepsbl Tena
4) BewecTBa, U3 KOTOPbIX COCTOUT TENO

3. K dm3nuyeckum tenam otHocuTCA
1) monoko 3) caxap
2) rnHa 4) nbixku

4. OnpepenvTe npeaen UsMepeHus MeHsypku (puc. 1), ueHy geneHus u oob-
€M >KMOKOCTH, HAJIMTON B MEH3YPKY.

1) 40 mn; 1 mn; 32 mn

2) 40 mn; 1 mn; 33 mn

3) 40 mn; 2 mn; 34 mn

4) 40 mn; 2 mn; 32 mn Puc. 1.

MeH3ypka
5. Npuv HarpeBaHWN CBMHLOBOIO LLAPUKA
1) yBenuumeaetcs o6bEM MOseKyn CBUHLA
2) yBENMYMBAETCS CPEfHEE PACCTOSIHWE MEXAY MONEKYnaMu
3) ymeHbluaetcs 06bEM MOseKyn CBUHLA
4) ymeHbLUaeTCa cpefHee pacCTosiHUE MeXAy MoJieKynamu

6. PaccuuTaiite CKOpoCTb paBHOMEPHOIO ABUXKEHWUSI BO3AYLLHOIO LWapuKa, ecnv 3a 1,5 MuH
oH nponeten 540 m.

1) 15m/c 3)54m/c

2)6m/c 4)10m/c

7. Yto nponcxoauT ¢ TeqioM, Ha KOTOpoe He LeNCTBYIOT Apyrue Tena?
1) Ecnu oHo aBuranocb, To ocTaHaBAMBaETCA

2) Ecnun oHO HaxogMTCA B NOKOE, TO NMPUXOAUT B ABUXKEHME

3) OHo nnbo nokoutcsa, NMMBO ABUKETCA PAaBHOMEPHO U MPSAMOSIMHENHO
4) MNpaBunbHOro oTBeTa HET
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8. YcrtaHoBWTe cooTBETCTBME MeXay npubopamu U (pU3NYECKUMU BEIMYMHAMMK, KOTOpble

OHU U3MEPAIOT. K Ka)KﬂOVI no3nunn m3 nepesoro CTOJ'I6LI,a no,u,6epV|Te COOTBETCTBYIOLLYIO NMO3n-
UHto U3 BTOPOro.

Mpubopbi (dDusunueckne BeNUUYUHbI
A) Becbl 1) Cuna
B) AvHamomeTp 2) CkopocTb
B) MaHomeTp 3) Macca
4) O6bEM

5) asnenue

3anuwute B Tabnuuy BbibpaHHble LMdPbI NOL COOTBETCTBYIOLLMMU BYKBaAMMU.

A | b | B

9. Kopobka o6bémom 30 x 45 x 20 cm 3anonHeHa caxapom-padmHagom. Ero macca 43 200 .
Yemy paBHa nnoTHOCTbL caxapa?

OrserT: r/cms.

10. Yemy paBeH Moaynb CUMbl TAXKECTH, AENCTBYIOLLEN HA MeLLOK KapTodens maccon 50 kr?
1) 50 H 3) 5000 H
2) 100 H 4) 500 H

11. B 6aHKy BbicoTOM 25 CM [OBEpPXYy HAIUTO MallMHHOE Macso. [10THOCTb MalMHHOIO
macna pasHa 900 kr /m3. Kakoe naBneHue oHo okasbiBaeT Ha AHO HGaHKM?
OrtserT: kMa.

12. Kakue akcnepuMeHTbl, M306pakéHHble Ha PUCYHKe 2, CBUAETENbCTBYIOT O AEMCTBUM 3a-
koHa [Nackana?

Ne 2 Ne3 Ne 4
Puc. 2. PaznuyHble sKcneprvMeHTbl

1) Ne 15 Ne 2 3)Ne 15 Ne 4
2)Ne ;N2 3 4) Ne 3; Ne 4

13. Haiigute moaynb apxuMeLoBOM CUibl, KOTOpas byaeT AeMCTBOBaTb HA MPaMOPHY!IO MJn-
Ty pasmepom 1 x 0,5 x 0,1 M, NONHOCTbIO NOrPY>KEHHYIO B BOAY.

1) 1000 H 3) 500 H
2) 100 H 4) 10 kH
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14. Bbluncnute paboty, KOTOpYHO NPOW3BOAMT CafOBOA, NPUKIAAbIBasA K Tauyke C 3eMNEN
cuny, Mmoaynb KOTopok paBeH 25 H, 1 nepemeluas eé Ha pacctosiHne 20 m.

1) 25 Ox 3) 0,5 kx
2) 50 kx 4) 50 O
15. Pobiyar (puc. 3) HaxopuTCcs B paBHOBeCMM A B
nog aencrevem asyx cun. Moayne cunbl F; = 6 H. A
Yemy paBeH mMoaynb cunbl F,, ecin anvHa poiva-
ra paBHa 25 cm, a nneyo cunel F; coctaens- F
et 15 cm?
1)0,1H F,
2)3,6 H
3)9H Puc. 3. Pbivar
4) 12 H
OTBeTbl
Ne zapanua | 1 2 3 4 5 6 7 8 9 10 1 12 |13 | 14 | 15
Ortser 2 | 3|4 3|2 |23 |35|16| 4 2502 |3]|3]|3

Kputepuu oueHuBaHus
3aganusa Ne 8, 9, 11 oueHuBatotcs B 2 6anna, a octanbHble — B 1 6ann. Utoro 3a pabory:
18 6annos.

OueHka «2» «3» «4dy» «5»

IunanasoHn 6annos 0—7 8—11 12—15 16— 18

KoHTponbHasa pa6ota no teme «TennoBble ABNEeHUA»
B ¢popmare O3 (8 knacc)

Bapuanm 1

1. bnaronapsa kakomy Buay Tennonepenayu (NPenmMyLLECTBEHHO) B NETHUM fleHb HarpeBaeT-
cA Boja B Bogoémax?

1) KoHBekuus 3) UsnyueHne

2) TennonpoBoOAHOCTb 4) KoHBEKUMA U U3NyYeHHe

2. Metannuuyeckui 6pycok maccor 400 r HarpesatoT ot 20 go 25 °C. Onpegenute yaenb-
HYIO TENNOEMKOCTb MeTasna, U3 KOTOPOro M3rotoesieH GPYCoK, eC/iM Ha ero HarpeeBaHue 3arpa-
TUIW KONIMYECTBO TeNNoTbl, paBHoe 760 .

1) 0,38 Ik /(kr - °C) 3) 380 Ok /(kr - °C)

2) 760 Dk /(kr - °C) 4) 2000 Ok /(kr - °C)

3. Kakoe konuuyectso Tenniotbl notpebyetca ana nnasnenus 40 r 6enoro yyryHa, Harpeto-
ro Ao Temnepatypbl nnaeneHus? YaenbHas TensoTa nnaBineHUs Genoro dyryHa pasHa
14 - 10% Ok /kr.

1) 3,5 kx 3) 10 kdx

2) 5,6 kx 4) 18 kIx
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4. Ha pucyHke 1 nsobpakéH rpacmK 3aBUCMMOCTH TeM-
nepatypbl HadTasMHa OT BPEMEHW MPW ero HarpeBaHWu M
oxJlaxaeHuun. B HayanbHbIM MOMEHT BpeMeHW HadTanuH Ha-
xoauncs B TBEpAoM cocTosHuK. Kakas u3 Touek rpaduka
COOTBETCTBYET HayaNy OoTBepAeBaHUs HadTanmHa?

1) 2 2)4 3)5 4) 6

t, MHH

5. OTHOCUTeNbHAs BNAYKHOCTb BO34yXa B NMOMELLEHWWN paB- Puc. 1. Tpacmk 3aBucumoctn
Ha 60 %. Pa3HOCTb B MOKa3aHWUsAX CyXOro W BAXKHOIO TepMO- TeMneparypsl HagranuHa
meTpa coctasnset 4 °C. Mcnonb3ys ncuxpomeTpuyeckylo Ta- 07 BPEMERM TP €T0 Harpesarim
6nuuy (puc. 2), onpefenvre nokasaHue Cyxoro TepMoMeTpa. v OXNIKACHUM

IMenxpomerpHaeckan Tadanma

IToxasa- PaasocTs mokasanuif cyxoro H BIaXHOTO TEPMOMETpA
HuAcyxo- | o | 3 | 2 [ 3|4 |5 [6]7][8] 69
uaco- [0 [ 1 12 [ 8 [4]5[6] 78]
metpa, °C OTHOCHTEIBHAR BIAKHOCTE, Yo

10 100| 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14 | 5
12 00| 80 | 78 | 68 | 57 | 48 | 88 | 20 | 20 |11
14 100 80 | 79 | 70 | 60 | 51 | 42 | 34 | 25 |17
16 00| 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30 | 22
18 100 91 | 82 | 73 | 65 | 56 | 40 | 41 | 34 | 27
20 100| 91 | 83 | 74 | 66 | 50 | 51 | 44 | 37 | 30
22 (100 92 | 83 | 76 | 68 | 61 | 54 | 4T | 40 | 34

Puc. 2. NcuxpomeTpuyeckas Tabnuua

1) 18°C 2) 14°C 3)10°C 4) 6 °C

6. Yemy paseH Kl napoBoi Typ6uHbI, €CiM NONYy4EHHOE et0 KOIMYECTBO TEM/IOTbl PaBHO
1000 M1k, a nonesHas pabota coctasnset 400 MIx?
1) 4% 2) 25 % 3) 40 % 4) 60 %

7. YcTtaHOBUTE COOTBETCTBUE MeXAy (PU3MYECKMMU BENUYMHAMU U copMynamu, Mo KOTo-
PbIM 3TW BefMUYMHbI onpegensiotcs. K Kaxkaon no3uuuun us nepeoro ctonbua nogdepure cooT-
BETCTBYIOLLYYIO MO3ULIMIO U3 BTOPOTO.

®Dusnueckne BeSIUUUHDI dDopmynbi
A) KonuyecTBo Tennotsl, Heob6xoanMmoe ans napoob- Q
pa3oBaHUs XXUOKOCTH 1) m
B) YnenbHas Tennota cropaHvsa Tonnvea 2) oAt
B) Konunuyecteo Tennorbl, BbigenaeMoe npu oxnaxae- ) g
HUM BeLLecTBa 3) cmAt
Q
4) —
mt
5) Lm
3anuwute B Tabnunuy BbibpaHHble UMhpPLI NOL COOTBETCTBYIOLMMU ByKBAMMU.

A| b | B
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8. B cTtakaH kanopumetpa, cogepxawmi 177 r Boapl, ONyCTUIM KYCOK Nibaa, UMEBLLWUI TEM-
neparypy 0 °C. HavanbHas Temneparypa kanopumetpa c sogou paeHa 45 °C. MNocne Toro kak
BECb NIEQ pacTass, TeMnepartypa BoAbl U KasiopumeTpa ctana pasHor 5 °C. Onpegenvre maccy
nbaa. Tennoé€MKocTblo KanopumeTtpa npeHebpeyb. YaenbHas TenIOEMKOCTb BOAbl paBHa
4200 Ok /(kr - °C), yoenbHana Tennota nnasnenus noaa — 330 kK /Kr.

OrtgerT: Kr.

Bapuarnm 2

1. B meTannuyeckom cTepykHe Tennonepenaya oCyLLECTBAETCA NPEUMYLLECTBEHHO MYTEM
1) uanyyenus 3) TennonpoBOAHOCTH
2) KOHBEKLUH 4) n3ny4eH1a 1 KOHBEKLMU

2. [1nsa HarpeBaHusa antomuHuesoro 6pycka maccow 100 r ot 120 go 140 °C notrpebosanoch
KonudectBo Tennotbl, paHoe 1800 k. Onpenenvte no 3TMM AaHHbIM YAENbHYIO TEMJOEM-
KOCTb a/IlOMUHUA.

1) 0,9 Ok /(kr - °C) 3) 360 Ok /(kr - °C)

2) 9 Ik /(kr - °C) 4) 900 Ok /(kr - °C)

3. Kakoe Konunyecteo TensioTbl BbIAENNTCSA NPU KpUcTanam3aummu cepebpa maccon 10 r, ec-
Ny cepebpo HaxoamTCA Npu TeMnepatype nnaeneHua? YaenoHas Tensiota nnaeneHus cepebpa
pasHa 88 kI /kr.

1) 880 000 O 3) 880 Ox

2) 8,8 kx 4) 88 kx

4. Ha pucyHke 1 npepctaBneH rpacmk 3aBUCMMOCTU TEM-
neparypbl 3chupa OT BpeMEHU NPU ero HarpeBaHWM U OXNak-
AeHuun. B HavyanbHbI MOMEHT 3(up HaxoAoMNCA B XKWOKOM
coctosiHun. Kakasa Touka rpacdmvka COOTBETCTBYET Hauany
npouecca KuneHusa acdupa?

1) 1 2) 2 3)5 4) 6
£, MHH
5. C nomoupio ncuxpomeTpuyeckon tabnuusl (puc. 2) Puc. 1. Tpacuk 3aBucumocTu
ornpegennTe NOKasaHWa BaXXHOro TepMomMeTpa, ecsiv Temne- TeMmneparypbl 3¢pu1pa

paTtypa B nomelieHur paeHa 16 °C, a oTHocuTenbHasa Bnaxk- O BPEMEHW NpK €ro HarpesaHuu
HOCTb BO3ayxa cocTasnseT 62 %. 1 OXNAKAEHNN

l'lcnxp-::-me'rplmiqﬂa_a TabaxHua

IMoxaza- PasnocTs nokasannil cyxoro u BJIamHOro TEpMOMeTpa

musieyxo- g |1 [ 2 [ 8] 4| 5|6 ] 7|89
wwacyxo- [ [ 1 [ 3 [ 5 [4]5 [6]7 5]
meTpa, °C OTHOCHTETbHAR BAAKHOCTE, ¥

10 100 88 | 76 | 65 | 54 | 44 | 84 | 24 | 14 | 5
12 100 89 | 78 | 68 | 57 | 48 | 38 | 20 | 20 | 11
14 100 80 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17
16 100 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30 | 22
18 100 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27
20 100 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37 | 30
22 |100| 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34

Puc. 2. McuxpomeTpuueckas tTabnuua

1) 20°C 2) 22°C 3)12°C 4) 16 °C
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6. Pabouyee Tenio TeNI0OBOM MalLMHbI MOJYYMSIO OT Harpesartesisi KOJIMYeCTBO TEMNIOTbl, paBs-
Hoe 70 k[x. MNpun 3ToM XONoAMNBHUKY NepefaHo KoNMYeCTBO TensoTsl, paBHoe 52,5 kx. KM

TaKoOW MaLlluUHbI paBeH
1)1,7% 2) 17,5 % 3) 25 % 4) >100 %

7. YcTtaHOBUTE COOTBETCTBUE MeXAy (PU3MYECKMMU BeNUYMHaMU U chopMynamu, Mo KoTo-
pbIM 3TW BeNMUYMHbI onpegenstotca. K kaxaon nosvuum us nepsoro cronbua nogbepute coot-
BETCTBYIOLLYYIO MO3WLMIO U3 BTOPOTO.

PDusmyeckne BeNUYUHDI ®Dopmynbi
A) Konnuectso Tennotbl, Heobxoanmoe Ans napoob- Q
pPa3oBaHUSA XUAKOCTH 1) m
B) YnenbHasa Tennota nnasneHus BellecTsa N1
B) Konunuyecteo Tennorbl, BblgenaeMoe npu oxnaxae- ) Lm
HUM BeLLecTBa 3) gAt
Q
4) —
mt
5) cmAt
3anuwmuTe B Tabnunuy BbibpaHHble LMdPbI NO4 COOTBETCTBYIOLLMMU ByKBaMMU.

A| b | B

8. Teépabivi HachTannH HaxoaMUTCS B TENIOM30NMPOBAHHOM cocyae npu Temneparype 80 °C.
B cocyn HanueatoT pacnnaeneHHbi HadbtanuH maccor 600 r, HayanbHas Temneparypa KOTopo-
ro pasHa 100 °C. C HekoTOporo MoMeHTa BpeMeHU KYCOYKWM HadTannHa B cocyne rnepecraroT
NNaBUTbCA, @ Macca XXuakoro HadTanmMHa ctaHoButca pasHoi 700 r. Mo pesynsratam atoro
3KCNepUMeHTa OnpeaenuTe yaenbHYo TEMIOEMKOCTb XXUAKOrO HadTanuHa. YaenoHas tennora
nnaeneHuns HadTanvHa pasHa 150 kx /kr, a ero Temneparypa nnasnexHus — 80 °C.

OTBeThI

BapuaHnT 1
Ne sapaHua 1 2 3 4 5 6 7 8
OTtBet 3 3 2 3 2 3 513 =~ 0,085 kr

BapuaHT 2
Ne 3apaHus 1 2 3 4 5 6 7 8

1250

OtBet 3 4 3 2 3 3 215 [ /(xr - °C)

Kputepuu oueHuBaHusa
3apaHue Ne 7 oueHuBaetcs B 2 6anna, 3agaHne Ne 8 — B 3 6anna, a octanbHble 3aaa-
Hus — B 1 6ann. Utoro 3a paborty: 11 6annos.

OueHka «2» «3» «4» «5»

Junanason 6annos 0—4 5—6 7—9 10—
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UToroeasa KoHTposnbHaA paboTa no pusuke
B popmare O3 (9 knacc)

1. YcTraHoBUTe cooTBeTCTBME MeXay (DU3NYECKMMU MOHATUAMU U UX NPUMEPaMHU, MO KOTO-
pbIM 3TV BeNMYMHbI onpegensaoTtca. K kaxaon no3uummn us nepsoro cronbua nogbepute coot-
BETCTBYIOLLYIO MO3WLMIO U3 BTOPOTO.

PDusnueckne NOHATUA Mpumepsl

A) Dusnyeckan BeniMynHa 1) MHepumanbHas cucteMa oTcyéTa

B) ®usnyeckoe seneHune 2) Bcem tenam 3emnsa 86nunsm ceoei NoBepxHO-
B) ®u3nyeckuit 3aKoH CTW coObLLaeT OIMHAaKOBOE YCKOpeHHe
(3akoHOMepHOCTb) 3) Msauy, BbINyLWEHHbIN U3 PYK, NaAAeT Ha 3eMJ1io

4) CekyHpnomep
5) CpenHsas ckopocTtb

3anuwute B Tabnuuy BbiOpaHHble LMbpPbl NOA COOTBETCTBYIOLLMMU OyKBaAMMU.

A| b | B

2. Teno pewxketcs Boonb ocu X. Ha pucyHke 1 npencraeneH rpagmk 3aBUCMMOCTU KOOpAU-
HaTbl X 3TOro Tena oT BpeMeHu t. [lBuKeHMIo C HaMbosbluen No MOAY/0 CKOPOCTbIO COOTBET-

CTBYET y4acTok rpacuka
1) AB 2) BC 3) CD 4) DE

3. Ha pucyHke 2 n3obpaykeHbl BEKTOP CKOPOCTH U ABUXKYLLErocs Tena (MarepuasnbHon Tou-
KW1) W BeKTOp cunbl F, nencTeytoLLei Ha Teno, B HEKOTOPbI MOMEHT BpeMeHU. BekTop umnynb-

ca Tesia B 3TOT MOMEHT BPEMEHMW COHanpassieH BEKTOpy, 0603HauyeHHOMY Luudpon
1)1 2) 2 3)3 4) 4

4. [1ea Tena, pacnonoXeHHble BbICOKO HaJ 3eM/IEM Ha OOHOM BEpPTMKaIM Ha PACCTOAHWUM
2 M gpyr oT Apyra, HadMHalT Of4HOBPeMeHHO cBOBOAHO NagaTb BHWU3 6e3 HavanbHOM CKOPOCTH
(puc. 3). Kak 6yneTt u3MeHATbCA paccTosiHUe MeXAay TeflamMmu Bo Bpemsa ux nageHusa? Cuutaite,
4TO HM OJHO Teso eLwé He ynano Ha 3emnto. ConpoTueneHue Boszayxa npeHebpexunmo mMano.

1) PacctosHue mexay Tenamv 6yaeT yBeiMunearbCs

2) PacctosHue mexay Tenamu 6yaeTt yMeHbLIaTbCA

3) PacctosHue Mexay Tenamu He ByaeT U3MeHsATbCA

4) PacctosHue mexay Tenamm 6yaeTt cHayasna yMeHbLIATbCS, a 3aTeM He OyaeT U3MEHATLCS

XM
8
D
6
4 R
IR
2| B ¢
2M
’ E
0 A P 3 i, Puc. 2. Bektop ckopocTu . .
Z .C
IBWXyLLerocs Tena (marepu-

Puc. 1. Tpacduk 3aBMCHUMOCTH a/IbHOW TOYKM) M BEKTOP Puc. 3. CeoboaHoe

KOOpAMHaTbl X Tefia oT BpeMeHu t CWJibl, AeUCTBYIOLEN HA TeNlo nageHve agyx Ten
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5. Ha pucyHke 4 npepnctaBneH rpacdmk 3aBUCMMOCTU KOOPAMHATLI X OT BPpEMEHU t Ana Tena,
ABWXyLLerocsa Baonb ocu X.

X, M

3

)
A B

G
0 s .r_{\"f, c

Puc. 4. Tpacdvk 3aBUCMMOCTU KOOPAMHATBI X
OT BpeMeHu t Ansa Tena, ABWXKyLLerocs Baonb ocu X

Mcnonb3ys paHHble rpaduka, BbibepuTe M3 MNpemsoXeHHoro nepeyHs 06a BepHbIX
yTBEPXKAEHMA. YKaXKuTe UX Homepa.

1) Mopynb nepemeluenns Tena 3a Bpemsa ot 0 fo t; paBeH Hynto

2) B MOMEHT BpeMeHHU t; TeNO UMeNo MaKCMMasbHOe YyCKOpeHue

3) B MOMeHT BpeMeHHU t, TeNI0 UMENO MakCUMasibHYO MO MOAY/II0 CKOPOCTb

4) MoMeHT BpeMeHMU t; COOTBETCTBYET OCTaHOBKE Tena

5) Ha yuyactke BC Teno nBvranocb paBHOMepHO

6. Mau maccon 100 r 6pocunm BepTUKanbHO BBEPX C NoBepxHOCTH 3emsnu. MogHaBLIKCH Ha
BbICOTY 2 M, M4 Haya najatb BEPTUKaNIbHO BHWU3. Ha KakoW BbICOTE OTHOCUTENBHO 3€M/IN ero
nonManu, ec/iu U3BECTHO, YTO B 3TOT MOMEHT ero KMHeTU4YecKas sHeprus 6bina paeHa 0,5 Ik?
ConpotueneHvem Bo3ayxa npeHebpeub.

1)2m 2)1,5m 3)1m 4)0,5m

7. Npun npoBefeHUN 3KCNepUMeEHTa UcCnenoBanacb 3aBUCUMOCTb NPOMAEHHOIO TENIOM My-
M s oT BpeMeHu t. [pacdunk nonyyeHHOM 3aBUCUMOCTU NPUBELEH HA PUCYHKe 5.

s, M

s

—_———— e 4

-
L =]
3
.
&
=~

t, ¢

Puc. 5. lpacvk 3aBUCMMOCTH NPOMAEHHOIO TENIOM MYTHU S OT BPEMEHMU t
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Bbibepute 08a BepHbIX YTBEPXKAEHWA, COOTBETCTBYIOLLMX pe3y/bTataM 3TUX U3MEPEHWHN.
YKaxkute ux Homepa.

1) CkopocTb Tena paeHa 5 Mm/c

2) YckopeHnue Tena pasHo 2,5 m/c?

3) Teno pBu>eTCA paBHOYCKOPEHHO

4) 3a BTOpYIO CEKYHAY NPOWAEH NYTb S M

5) 3a nAaTyio cekyHay npoiaeH nyTb 25 m

8. Ha pucyHke 6 nokasaHbl TOHKas pacceuBato- : :
was NuH3a, eé rmaeHas ontuuyeckas ocb 0,0,, xop f' 4 /
nyya ceeta AA A, (Do v nocne NuH3bI), a Takxe o
npsmas CC,, npoxopsLwas Yepes onTUYEeCKU LLeHTP T
NWH3bI. B Kakol M3 0603HaYeHHbIX HA PUCYHKE TO- ()~ 4 ; o == i)
yek HaxoauTca OKyC NNH3bI? - -
1) B Touke 0 =
2) B Touke 2 :
3) B Touke 1 Puc. 6. Xop nyyei ceeta B TOHKOW pacceu-
4) Hu B oiHOM U3 yKa3aHHbIX TOYEK BaloLLLel nH3e

9. Anbda-yacTmua cCoCcTouT U3
1) 1 npotoHa 1 1 HelTpoHa 3) 2 HewiTpoHOB U 1 NpoToHa
2) 2 NPOTOHOB U 2 3NEKTPOHOB 4) 2 NPOTOHOB M 2 HEWTPOHOB

10. Ha ypoke u3nkn yuntenb npofeMoHCTpUpoBan cnefytowime aKkcnepumenTsl. [pu ceo-
604HOM MafeHUM C HEKOTOPOW BbICOTbI KaMelleK AOCTUraeT NMoBepXHOCTU mnona ObicTpee no
CpaBHeHMIO C MEpbIWKOM. B cTeknsaHHOM TpybKe C OTKauyaHHbIM BO34YXOM M KaMeLleK, U né-
PbILLKO NajatoT O4HOBPEMEHHO.

Kakyto(1e) runotesy(bl) MOryT BbIABUHYTb YH4EHUKM HA OCHOBaHUW 3TUX HabnoaeHU?

A. YckopeHue, coobiaemoe 3eMnén Teny, 3aBUCUT OT Macchl Tena.

B. Hannume atmocdepsbl BmnseT Ha ceobogHoe nageHue Ten.

1) Tonbko A 3)uA,ub

2) Tonbko b 4) A, vn b

11. YueHuK npoBEN cepuio 3KCNMEPUMEHTOB MO U3YHYEHUIO CUJIbl YNPYrOCTH, BO3HUKAlOLLEN
NPy NoABeLIMBAHUN TPY30B Pa3HOW MacChl K Pe3WHOBbLIM LLUHYPaM Pa3HOM AJIMHbI U TOMLLMHBI.
Pesynbrathl NpsAMbIX U3MEPEHUI MacChl rpy3a m, AuameTpa NornepeyHoro ce4YeHus LWHypa d,
€ro nepBoOHaYasibHOM ANUHbI Iy U yanuHeHus (/—I;), a Takke KOCBEHHble U3MepeHUs Koaddu-
LLMEHTA >KECTKOCTM k npeacTtasnieHbl B Tabnuue.

3Kcne:‘ugmeu'ra m, Kr d, Mm I, cm (I-lp), cm k,H/m
1 0.5 3 50 5,0 100
2 0,5 5 100 3,6 140
3 0,5 3 100 10,0 50
4 1,0 3 50 10,0 100
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Bbibepute U3 npeanoykeHHOro nepeyHs 08a BepHbIX YTBEP)KAEHUSA, KOTOPblE COOTBETCTBY-
lOT pe3y/ibTataM NPOBEeAEHHbIX IKCMNEPUMEHTANbHbIX U3MepPeHUI. YKaXKuTe ux Homepa.

1) Mpw yBeNUYEHUUN ONIMHBI LLUHYPA ero XXECTKOCTb YBeSIMYnBaeTca

2) MNpu yBenuyYeHWM TONLWMHDI LLIHYPA €ro XXECTKOCTb YBEIMYMBAETCA

3) YonuHeHue WHypa He 3aBUCUT OT ero nepBoHa4YaibHOW AJINHbI

4) YXécTKoCTb LWHYypa He 3aBMCUT OT MaccChl NOABELLMBAEMOrO rpysa

5) YonuHeHue WHypa 3aBUCUT OT ynpyrux CBOMCTB MaTtepuasna, U3 KOTOPOro M3roToBJfieH
“ccnenyemMbin obpasey,

lMpoyumaime mekcm u BbinosIHUEeM 3a0dHuUe

U3yueHue cnekTpoB

Bce Harpetble Tena M3nyyatoT 3/1€KTPOMArHUTHbIE BOJIHbI. YTOObI 3KCMEPUMEHTANIBHO MUC-
cnefoBaTtb 3aBUCMMOCTb MHTEHCMBHOCTM U3/lyYeHUA OT ASIMHbI BOJSIHbI, HEOOXOAUMO:

1) pa3noXxuTb U3Ny4eHUe B CNEKTP;

2) U3MepUTb pacnpeneneHne 3HeEPruun B CMEKTPE.

[na nonyd4eHns u uccnepoBaHUs CNEKTPOB CNYXKAT CMEKTpasibHble annaparbl — CMEKTPOo-
rpacbl. Cxema npusmMeHHOro crnekTporpada npeacraeneHa Ha pucyHke 7. Mccnenyemoe nsny-
yeHWe nocTynaeT cHadvana B Tpyby, Ha OAHOM KOHLIE KOTOPOW UMEETCA LUMPMa C Y3KOW LLENbIO,
a Ha apyrom — cobupatowas nuusa L. LLlenb HaxoauTca B hokyce nuH3bl. Moatomy pacxoas-
LLMICA CBETOBOM MYYOK, MOMaJaloWwmii Ha JIMH3Y U3 LLESIM, BbIXOAWUT M3 He€ napassiefibHbiM
My4KOM M NagaeT Ha npusmy P.

PDHoneTOBRBIA

Puc. 7. CxeMa npu3MeHHOro cnektporpada

Tak Kak pasHbiM 4acToTaM COOTBETCTBYIOT Pas/IMYHblE MOKa3aTeNn MpesioM/IeHus, TO U3
MPU3Mbl BbIXOAAT NapasnsesibHble My4YKW pasHoro LBeTa, He COBMafaloLLMe Mo HanpasieHuo.
OHu napatot Ha nuH3y L,. Ha oKycHOM paccTosiHMM OT 3TOM NIMH3bl pacnosiaraeTcs 3KpaH,
MaToBOe CTeKno unun cdotonnactuHka. JlnHsa L, bokycupyeT napanienbHble Ny4yKu Jyyen Ha
3KpaHe, 1 BMECTO OAHOro M300pakeHWs LLenu nonydaetcs uenbii pag usobpaxenun. Kax-
[I0M yacTtoTe (TOYHee, Y3KOMY CMeKTpasibHOMY MHTEpPBasy) COOTBETCTBYET CBOE M30b6parkeHue
B BUAE LBETHOM nonocku. Bce 3T nsobparkeHns Bmecte u 0OpasytoT CNekTp. IHEPrus usny-
YeHMA BbI3bIBAET HarpeBaHWe Tesa, NO3TOMY AOCTATOYHO M3MEPUTb TeMnepaTypy Tena u no
Hel CyauTb O KOJSIMYEeCTBe MOIOLWEHHON B eAMHULY BpeMeHu 3Hepruu. B kayectBe 4yBCTBU-
TEIbHOTO 3/1IEMEHTA MOXHO B3ATb TOHKYIO METa/INIMYECKYIO NIACTUHY, NMOKPbITYIO TOHKUM CIO-
€M CaXXu, MU MO HarpeBaHWIO MNACTUHbI CYAUTb OO SHEPrMU U3NYYeHUs B 4AHHOW YacTu Crek-
Tpa.
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12. PasnoykeHue cBeTa B CNEKTp B annapare, M306pakEHHOM Ha pUCYHKe 7, OCHOBaHO Ha
1) sBneHnn gmucnepcuu ceeta

2) ABNEeHUN OTParKeHUs ceBeTa

3) ABNEHWU NOrNoLLEHNUS CBETA

4) cBOMCTBaX TOHKOM JINH3bI

13. [Ba ceuHUoBbIX wapa maccamu my; = 100 r u m, = 200 r pBUXKyTCA HaBCTpeyy Apyr
ApYry co ckopoctamu v, =4 m/c n v,=5 m/c. Kakylo KuHeTU4ecKyto aHepruo byayt umeTb
Lapbl Nocsie Mx abCcotTHO HEYNPYroro coyaapeHnus?

OtBer: k.

14. Teno mMaccor 5 Kr ¢ NOMOLLbIO KaHata HaYMHAKOT PAaBHOYCKOPEHHO MoAHWMaTb BEPTU-
KasbHO BBepx. Ha KaKyto BbicoTy 6bin nogHAT rpys 3a 3 ¢, ecnv cuna, AeUCTBYIOLLAsA Ha KaHar,
paBHa 63,3 H?

Otser: M.

OTBeTbI

Ne 3apavua | 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14
OtBet 532 | 4 1 3 15 2 14 2 4 2 24 1106 | 12

Kputepuu oueHuBaHusa
3apaHua Ne 1, 5, 7, 11 oueHusatotca B 2 6anna, 3agaHua Ne 13, 14 — B8 3 6anna, a octans-

Hble 3agaHua — B 1 6ann. Utoro 3a pabory: 18 6annos.

OueHka «2» «3» «4d» «5»

IunanasoH 6annos 0—7 8—11 12—15 16— 18
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CopepxaHue u opma opraHMsaLmm y4ebOHbIX 3aHATUMN No dU3nKe

B 7—9 Knaccax ¢ Ucnosib3oBaHMEM MATEPUASIbHO-TEXHUYECKOro
ocHaweHua «llkonbHoro KeaHtopuyma»

NMpumepbl cueHapueB ypoKoOB

Ypok Ne 1

Knacc: 7 vnun 9 (B 3aBrcmocTtu ot ncnonbsyemoro YMK).

Tema ypoka: PacnpocTtpaHeHue 3ByKa. 3BykoBble BOJIHbl. CKOpOCTb 3BYKa.

LLenu ypoka: u3yuntb npouLecc pacnpocTpaHeHUss 3ByKOBOM BOJIHbl; MO3HAaKOMUTb yya-
LLMXCA C YC/IOBUEM BO3HUKHOBEHUS 3BYKOBOW BOJIHbI, (DOPMYION pacyéta CKOPOCTH BOJHbI;
BbIICHUTb, C KAKMMW CKOPOCTAMU PaCMpOCTPAHSAIOTCA 3BYKOBblE BOJIHbI B Pa3/IMYHbIX Cpe-

nax.

3apauu ypoka:

obyuarowme: cchopMUpoBaTh Y ydaLLMXCA NOHATUE 06 MCTOYHMKAX 3BYKA M 3BYKOBbIX
KonebaHusx, NpoLuecce pacnpoCTPaHEHUS 3BYKOBOW BOJIHbI;

BOCMUTATE/IbHbIE: CNOCOBCTBOBATh (hOPMUPOBAHUIO KOMMYHUKATUBHOW KYNbTYpbl yda-
LLLUXCS U BOCMUTAHMUIO 3CTETUYECKOIO BKYCa;

pa3BuBalowMe: CrnocobcTeoBaTh (POPMUPOBAHMIO MHGMOPMALMOHHOM KYMbTYpbl yya-
LLMXCSA U Pa3BUTUIO YMEHWW aHANU3MPOBATb, CpaBHMBaTb, hOPMYMPOBATL BbIBOAbI.

Tun ypoka: KOMOUHUPOBAHHbIN.

MeTtoa npoBeaeHUA: 0ObLACHUTENBHO-MIIIIOCTPATUBHBIN.

®opmbl paboTbl yHawmMxca: UHAMBUAYaNbHAA, PPOHTaIbHAs, rpynnoBas.
®dopmMupyembie ymeHua: Habnoaarb, CpaBHWBATb, aHAIM3UPOBATb, CUHTE3UPOBATD.
MnaHupyemsbie pesynbrarbl:

NpepmeTHbIE: pa3BuTHUE YCTHON peyn; pa3BUTUE YMEHUI OTBEeYaTb HA BOMPOChI, BbICKa-
3blBaTb CBOE MHEHWEe; aKTMBM3aLMA U3yYEeHHOro MaTtep1ana;

MeTtanpegmeTHble: hOpMUPOBaHWE YMEHUS CUCTEMATM3WPOBATL paHee MpPUOBpeTEH-
Hbleé 3HaHWS; OCYLLECTBNIEHWE PEryIATUBHbLIX EMCTBUM CaMOHABMIOAEeHUS, CAMOKOHTPO-
1A, CAMOOLIEHKM B NpoLecce KOMMYHWKaTUBHOM AeATeNbHOCTH; YMEeHWe OpraHM30BbIBaTb
yyebHOE COTPYAHNYECTBO U COBMECTHYIO AEATENbHOCTb CO CBEPCTHUKAMMU, yMeHWe pabo-
TaTb UHAMBUAYANbHO W B rpynnax;

JInyHoCTHbIE: hOpMUPOBaHUE MOTMBALMM K U3YYEHUIO MATEMATUKU U (DU3UKK; pasBU-
TWe TBOPYECKMX CMOCOBHOCTEN.

O6opynoBaHue v nporpaMMHoe obecrneyeHue: AByXKaHalbHAsA MPUCTABKA-OCLMSI-
norpad, HOyTOYK W/ MNAHLLET, MHTEPAKTUBHASA AOCKA M/IM 3KPAH C NPOEKTOPOM A/ AEMOH-
CTpauuu rpacduKoB, 3ByKOBOW reHepatop, AMHAMWK HU3KOYACTOTHbIA Ha NMOACTaBKe, MUKPO-
(OH, KaMepPTOH Ha Pe30HATOPHOM sLLMKe, NporpaMHoe obecnedyeHune Releon Lite.

MNMnaH ypoka

J1an 1. MotuBaums K neAatenbHoCTH (2 MUH).

J71an 2. AKTyanusauusa 3HaHWi, npoBepka gomaiuHero 3aganHusa (10 MuH).

J71an 3. U3yyeHne Hoeoro matepuana (14 muH).

Jtan 4. 3akpensieHne U3y4eHHOro Matepuna, npoeepoyHas pabora (14 MuH).

Jr1an 5. Pednekcus (3 muH).

Jtan 6. [lomawHee 3apaHue (2 MuH).
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Xop, ypoka

3tan 1. MotTuBauusa K aeaTenbHOCTH

Npeanonaraemas NPoOAOMKUTENbHOCTb: 2 MUH.

JeAaTenbHOCTb yunTena: NpoBepsieT roTOBHOCTb K YPOKY; OpraHu3yeT BHUMaHWe Knacca K paborte
Ha ypoKe; CO34a€ET NOJIOXKMUTENbHbIN 3MOLMOHANbHbINA HACTPOM Y YHaLLMXCS.

JeAaTenbHOCTb y4yalMXCA: SMOLMOHANIbHO HACTPaMBAKOTCA Ha MPeACTOoALylo y4ebHylo aesTenb-
HOCTb.

Bonpocsi:

1) Y10 BbI XAETE OT 3TOrO 3aHATUA?

2) Kak Bbl gymaeTte, 0 4ém Mbl ceroaHsa 6ynem rosoputb?

3) Y7o Bbl 3HaeTe no aTou Teme?

dTan 2. AKTyanusauus 3HaHUI, NPOBEPKA AOMALLHEr0 3aAaHUA

Npeanonaraemas npogomkutenbHocTb: 10 MUH.

M poHTanbHbIN ONpoc

— [lns npoBepKu BbINOHEHWS AOMALLHEro 3aAaHus A Npeasarato BaM 3anofiHUTb Tabauuy ¢ npony-
CKaMmu, KoTopas npeacTaefieHa Ha Aocke. JTo 3afaHue asnsetca 3agaHvem Ne 1 u3 cbophuka O3,

Tabauya
D enamascame roncGammn msomer 5| FEIS GRS | O6osmauenns
Amnnutyna M A
YactoTa v
Mepwon c
[nvHa BonHbI M A
CkopocTb pacnpocTpaHeHUs BOJIHbI v

JeAaTenbHOCTb yHaLWMUXCA: OCYLLECTBAAIOT FPYNMoByto paboTy no 3anosiHeHuto Tabnuubl.
JeAaTenbHOCTb YyYUTENA: KOHTPOUPYET NPOBEPKY BbINOSHEHUS AOMALIHErO 3aAaHus.

B 370 ke BpemMa O4HOMY M3 y4yalLMXCA MpeasiaraeTcs PeLmnTb Y 4OCKM 3aaady 6a30BOro ypoBHS U3
c6opHuka Ol (MHameupyanbHas pabora yyauierocs).

TekcT 3agaum:

PaccrosHue mexay 6nmkanwmmu rpebHamu BonH B mope 10 M. Yemy pasHa yactota yaapoe BOSH O
KOpnyc IOAKH, €C/IM UX CKOpPOCTb 3 M /C?

(Oteet: 0,3 Tu.)

JeatenbHOCTb yunTensa: npoBoauT poHTanbHyo beceny; aKTyasM3upyeT UMEIOLLMECS 3HAHUSA Y
yyaLMxcs; NpoBoauT 0606LLEHWE TEPMUHOMOMMYECKOrO U NOHATUMHOMO annapara, UCrosb3yeMoro
AJ15 OMUCAHUA MEXaHWUYECKUX KonebaHui 1 BOJH.

JeaTenbHOCTb y4alMUXCA: OTBEYAIOT HA BOMPOCHI; BbICKA3bIBAIOT CBOU NPEANON0XKEHUS; BbINOHSA-
loT 3a0aHuA ansa noarotoeku K O3,

dtan 3. UsyueHue HoBOro matepuana

Mpepnonaraemasa NpoaoMKUTENbHOCTb: 14 MUH.

JdeatenbHOCTb yunTensa: npoBoauT poHTanbHyo beceny; aKTyasM3upyeT UMEIOLLMECS 3HAHUSA Y
yyalmxcs; NpoBoauT 0606LLeHNe TEPMUHOMOMMYECKOrO U NOHATUMHOMO annapara, UCrnosb3yeMoro
A1 ONUCAHUA MeXaHUYEeCKUX KosiebaHuii U BOMH; CO3AAET ANSA ydalmMxca NpobreMHylo CUTyaumio;
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noby>KAaeT K BbICKa3blBAHUIO MPEAJ/IOXKEHUI 0 Cnocobe U CpeacTBax LOCTUNKEHWUA NOCTABIEHHOM Lie-
NW; NPOBOAMUT AEMOHCTPALMOHHbIE SKCMEPUMEHTbI; OpraHM3yeT 0OCyKAeHWe pe3ynbTaToB UCCeno-
BaHWSA; HABOAALLMMK BONPOCAMMU MOMOraeT BblABUTb MPUYMHHO-C/IEACTBEHHbIE CBA3M MEXAY pasnuny-
HbIMW XapaKTepUCTMKaMM 3BYKa.
JeATenbHOCTb yYalMXCA: OTBEYAIOT HA BOMPOChI; BbICKA3blBAIOT CBOW MPEANOIOXKEHUS; npeana-
ratoT M COMACOBbLIBAIOT C YYUTENEM TEMY U L€ YPOKA; NpeasiaratoT cnocobbl M CpeacTBa LOCTUKE-
HWS Lefel ypoka.
JKCNepUMEHT C IMHEUKOMN «YCNOBUSA BO3HUKHOBEHUA 3BYKa»
— JliMHHas nuHenKa cosepluaeT KonebaHus, KOTopble He AAlOT 3BYKa, a NP KonebaHusaxX KOpoTKOoM
NVHEWKW BO3HMKaET 3BYK. [ouemy? Kakol BbiBOA, Mbl MOXKEM C BaMu caenartb?
[JeaTenbHOCTb yuYMTENA: NPOCUT YYalUMXCA 3aKpbITb Masa v onpeaenuTtb, 4to M3obpaxeHo Ha
cnangax (4eMOHCTPUPYIOTCA Claiapl C BOCNPOWU3BEAEHUEM €CTECTBEHHbBIX U UCKYCCTBEHHbIX 3BYKOB):
3BYK JIECHOIO py4bsi, MEHWE MTUL, 3BYK LyMa AOXAA, Npubos v ap. Mpegnaraet yyawmmcs npunutm K
eIMHOMY MHEeHWI0 0 (DOPMY/IMPOBKE LieNen U 3aa4 ypoka.
JKcnepuMeHT ¢ ucnonb3oBaHneM uudposoi nabopartopumn Releon
«OT yero 3aBUCAT pasfIUYHbIE XapaKTEPUCTUKU 3BYKa»
O6opynoBaHue: aByxKaHasbHas npuctaBka-ocunnnorpad (puc. 1), HOyTOYK MKW NNaHLWeT, UHTepaK-
TUBHasA AOCKA WJIM 3KPaH C NPOEKTOPOM AJ1A AEMOHCTPaLUMK rpadmKoB, 3ByKOBOM reHepaTop, AMHaMKK
HM3KOYACTOTHbIM Ha NoAcTaeke (puc. 2), MUKpodOoH, KAMEPTOH Ha PE30HATOPHOM ALMKe (puc. 3).

Puc. 1. syxkaHanbHasa npuctaeka- Puc. 2. JuHaMUK HU3KOYACTOTHbIN
ocumnnorpad Releon Ha nofcTaBke

¢

Puc. 3. KamepToH Ha pe3oHaToOpHOM siLLiMKe

Xopa akcnepumeHTa

Ha BeptukanbHbiM BXOA ocumnsiorpada noaKIoYaloT MUKPOMOH U YCTaHABIMBAIOT AMANa3oH pas-
BépTkn 30— 150 M. KamepToH nMogHOCAT K MMKPOMOHY M yAapAlOT MO KaMepPTOHY MOIOTOYKOM.
MnaBHOM NMOACTPOMKOMW HYacCTOTbl Pa3BEPTKM M aMIMTYAbl CUHXPOHU3AUMM LOOUBAIOTCA NONyHEHUS

100



Ha 3KpaHe YyCTOMYMBOM OCLMINIOrPaMMbl, COCTOSILLLEN U3 HECKOJIbKUX NMePUOLOB CUHYCOUAbI, aMMu-
TyAa KOTOPOW YMEHbLUAETCA MO Mepe 3aTyxaHus KonebaHui kameptoHa. 3areM K ocuunnorpady
MOAKNIOHAIOT AMHAMMK, KOTOPbIN, B CBOIO o4Yepeab, MOAK/IIOUYEH K 3ByKOBOMY reHeparopy, v Habsio-
[A0T U3MEHEHUA XapaKTEPUCTUK 3BYKOBbIX KOnebaHuit B 3aBUCMMOCTM OT HacTOTbl M aMIIUTyApl.
[anee yyeHMKM CONOCTABNAIOT OCLMINIOrPaMMbl Pa3/IMiHbIX 3BYKOB C UX BbICOTOW, TEMOPOM W rpOM-
KOCTblO.

Jtan 4. 3akpenseHue U3y4EeHHOro MaTepuna, NpoBepoyYHas pabora

Mpepnonaraemasa NnpoaoMKUTENbHOCTb: 14 MUH.

[DeaTenbHOCTb yYUTENA: KOHTPOSIMPYET BbiNOSHEHUE PabOoTbl; NPOBOAUT BbIGOPOUHYIO MPOBEPKY;
opraHu3yeT NPOBEPKY BbINOHEHUSA 3aJaHWI W aHaNn3 pe3y/bTaToB.

JeAaTenbHOCTb yYalUXCA: BbINONHAIOT yNpayKHeHWe B TeTPaaM, BbiABNAS 3aKOHOMEPHOCTH; aHa-
NIU3UPYIOT AAHHbIE W MOJTyYEHHbIE PE3Y/bTaThl BbIYMCIEHWUI; OOCY>KAAIOT MNOSTyYEHHbIE PE3y/bTaThl.

dtan 5. Pednekcua

lNpeanonaraemas NpPoAoOMKUTENIbHOCTb: 3 MUH.

JeAaTenbHOCTb yuUTeNsa: OCyLLEeCTBNAET pedIeKCUBHYIO CTaTUCTUKY YPOKA; AEMOHCTPUPYET dop-
MY/SIMPOBKY NpobGnieMbl U Lenel ypoka; 3aaaét sonpoc: «Kak Bbl Aymaete, pelweHa nu npobnema,
[ocTUrHyTa v uenb?» Ecnun npobnema He pelueHa v Lenn He JOCTUrHYTbI, AAET CBOE 06bsACHEHMWE.
Kpome Toro, npeanaraet yyalmmcs B LOMOSIHEHUE K JOMALLHEMY 33A4aHMWI0 NoayMath Hag cnocoba-
MU peLleHUs NOCTaBIeHHON NPoBAeMbl U LOCTUXKEHUSA YKa3aHHbIX Lenen.

JeAaTenbHOCTb yyawmxca: ucnonb3ys npunoxerue (obyuarowyto urpy) Kahoot!, aHanusupyior
CBOM BMeYatIeHUs OT ypOKa; OnpeaensioT cTereHb COOTBETCTBUSA MOCTAB/EHHONW LeNIM pesysbratam
LEeATeNbHOCTH; BbICKA3bIBAKOT OLEHOYHbIE CY)KAEHUSA U COOTHOCAT pe3y/bTaTbl CBOEN AeATENbHOCTU C
LenAMM ypoka.

Ins pednekcun ncnonbsyercsa npunoxenve Kahoot! Yuawmecs saxopsar no QR-kogy v Bbibupatot
CBOW BapuaHT oTeeTa (puc. 4).

Pedrnekcun (3‘.@

2 | OLIJIO HHTEepecHo. .. [ﬁH.'lO TPYAHO...

"
I H HayTWiach... I j lTEIIEl)l: H MOry... I
= St '

| MHE 3aX0T eI0Ch. . . | [ menst yauswro... |

Puc. 4. Pecbnekcus Ha ypoke
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dtan 6. [lomawHee 3agaHune (B 3aBUCMMOCTHU OT UCMOJb3YEMOro y4ebHMKa)

Mpepnonaraemas NpPoAoOKUTENbHOCTb: 2 MUH

JeatenbHocTb yuutens: UHGOPMUPYeET O LOMALLHEM 33iaHWK; JAET KOMMEHTAPUIA MO ero BbiNos-
HeHwuto.

JeATenbHOCTb yYalMUXCA: 3a4al0T YTOYHSAIOLLME BONPOCH! O BbINOSIHEHUW AOMALUHErO 3a4aHUSA.

Marepuanbi K ypoky

1. OdbumumanbHas MHCTPYKUMSA No paboTe C AByXKaHaslbHOW MPUCTABKOW ocuuniorpa-
cowm: https: / /www.youtube.com /watch?v=lweTNXmw9CA&t=1s.

2. ®oHorpaMma pasnuyHbix 3ByKoB: http:/ /muzofond.fm /.

3. 3apganus B hopmare Ol 3:

3.1. Yenosek ycnbiwan 3Byk rpoMa yepes 10 ¢ nocne BcnbiwkKu MonHuK. Cyntas, 4Tto
CKOPOCTb 3ByKa B Bo3ayxe paBHa 343 m/c, onpefenute, Ha KAKOM PacCTOSHUK OT Yeso-
BEKa yJapwia MOJIHUS.

3.2. Onpepenute oavHy 3BykoBoK BosiHbl Npu Yactote 200 i, ecnm ckopocTb pacnpo-
CTpaHeHuA BonHbl paBHa 340 m/c.

3.3. Haitgute ckopocTb 3ByKa B BOAe, €C/IM UCTOYHUK 3BYKa, Konebnowminca ¢ nepuo-
nom 0,002 c, Bo3bykaaeT B Boae BOMHbI AsiMHOM 2,9 M.

4. 3apaHusa B hopmare PISA:

AHanus 38yka
3ByK — 37O (hM3nYecKoe ABNeHMe, NpeacTasnsaowee cobon pacnpocTpaHeHue B BUAE
yNpyrux BOSIH MEXaHWYECKUX KonebaHui B TBEPAOH, JKMAKOMN UM ra3oobpasHon cpege.
Kak 1 niobas BosiHa, 3ByK Xapaktepusyercs amrniuTyaon U Yactotor. AMnautyga xa-
paKTepu3yeT rpOMKOCTb 3ByKa. YacTtota onpegensier BbicoTy 3ByKa. Yenosek cnocobeH
BOCMPUHUMATb 3BYKOBble KOsiebaHMs B ManasoHe 4acToT (AManasoHe C/bllLMMOCTHU) OT
16—20 My po 15—20 k. 3ByK HWXKe AManasoHa CbILLMMOCTHM YesIOBEKa Ha3blBalOT UH-
¢pasBykom, a Bbiwe 310ro ananasoHa: go 1 My, — ynbrpassykom, ot 1 My — ru-
nep3BYKOM.
[POMKOCTb 3BYKa C/IOXKHbIM 06pa3oM 3aBUCHT OT 3(h(heKTUBHOrO 3BYKOBOIO JAB/IEHUS,
yacToTbl M popMbl KosiebaHuit, a BbICOTa 3ByKa — HE TOJIbKO OT YacTOTbl, HO U OT Be-
NIMYMHbI 3BYKOBOro aasneHusa. Cpeau CibllMMbIX 3BYKOB CliefyeT ocobo BblaenuTb
toHeTHYeckune, peyeBble 3BYKU U hoHEMbI (M3 KOTOPbIX COCTOUT YCTHAs peyb) U My3bl-
KaNbHble 3BYKWM (M3 KOTOPbIX COCTOMT My3blka). My3bikanbHble 3BYKM copepyKar He
OfMH, & HECKOJIbKO TOHOB, @ MHOTAA U LUYMOBbIE KOMMOHEHTbI B LUMPOKOM AuManasoHe
yacTor.
Mpy nomowy HaBoOPOB aKyCTUYECKUX PE30HATOPOB MOXHO YCTaHOBWTb, KaKue TOHbI
BXOASIT B COCTaB AAHHOIO 3BYKA M YeMy paBHbl MX aMnauTygpbl. Takoe ycTaHOBNeHWe
CNEeKTpa C/OXHOro 3BYKa Ha3blBAETCS €ro rapMOHUYECKUMM aHanu3oMm. PaHblie aHanus
3ByKa BbIMOJIHAMCA C MOMOLLbIO PE30HATOPOB, MPEACTaBAAoLMX CODOM nosble Wwapbl
pPasHoOro pasmepa, KoTopble UMEeIOT OTKPbITbIM OTPOCTOK, BCTABASEMbIA B YXO, U OTBEpP-
CTWe C NPOTUBOMOJIOXHOW CTOPOHbI. [1Ns aHanM3a 3ByKa CyLL,eCTBEHHO, YTO BCAKUI pas,
Korga B aHaM3MpyeMoM 3BYKe COLEPXKUTCS TOH, YacToTa KOTOPOro paBHa 4Yactote pe-
30HaTopa, Noc/ieiHMM HaYMHAEeT FPOMKO 3By4YaTb B 3TOM TOHe. Takue cnocobbl aHan1s3a,
OZlHaKO, O4YeHb HETOYHbI.
B HacToslLee BpeMs OHM BbITECHEHbI 3HAYUTENbHO BOsiee COBEPLUEHHBIMU, TOYHBIMUA U
ObICTPbIMU 3/1EKTPOAKYCTUHECKUMU MeToaamMu. CyTb X CBOAUTCA K TOMY, YTO aKyCTMue-
ckoe KonebaHue cHayana npeobpasyeTca B 3/EKTpUUECKoe KonebaHue C coxpaHeHUeM
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TOM Xe (hopMbl, a C/leloBaTesIbHO, MMElOLLLIEe TOT XKe CMeKTP, a 3ateM 3TO KonebaHue
aHanusupyeTcsa anekTpuyeckumu metogamu. OouH U3 CyLLLeCTBEHHbIX pe3ybTaToB rap-
MOHMWYECKOro aHa/iM3a KacaeTcs 3BYKOB Haluen peun. Mo TeMOBpy Mbl MOXKEM y3HaTb ro-
noc yenoseka. Ho yem pasnuyatotcs 3ByKoBble KonebaHus, Koraa oamH M TOT XKe Yeno-
BEK MOET Ha OHOM U TOW e HOTe pasniMyHble macHble? Jpyrumu cnosamu, 4em pasnu-
YaloTCA B 3TUX CNydasx nepuoamyeckue KonebaHus Bo3ayxa, Bbi3blBaEMble rOSIOCOBbIM
annaparoM Mpu pasHblX MNOMOXKEHUAX ryD U A3blKa U U3MEHEHUAX POPMbI NMOJSIOCTH pTa U
rmotkn? OueBnaHO, B CNEKTPax MacHbIX AOMKHbI ObiTb KaKMe-To 0COBEHHOCTH, XapaK-
TEpPHble A/1A KaXKAOro [MacHOro 3ByKa, CBepX Tex ocobeHHOCTEM, KOTOpble Co3galoT
TemMbp ronoca AaHHoro yesnioeeka. [apMOHUYECKUI aHANU3 MacCHbIX NMOATBEP)KAAET 3TO
npeanosioXeHue, a UMEHHO: MaCHbIe 3BYKU XapaKTEPU3YIOTCS HAJIMYMEM B UX CMEeKTpax
obnacrteit 06epTOHOB C HONbLLIOW aMMAUTYAO0W, MPUYEM 3TH 0BACTU NIeXKaT AN KayKaon
rMACHOM BCeraa Ha OfHMX U TeX XKe YacToTax He3aBMCMMO OT BbICOTbl NPOMNETOro MACHO-
ro 3Byka.

3adaHue 1

KpynHbii foXAb MOXHO OTIMYMTL OT MeSIKoro no 6onee rpOMKOMY 3BYKY, BO3HMKalo-
LeMy Npu yaapax Kanesb o Kpbiwy. Ha 4éM ocHoBaHa Takasi BO3MOXKHOCTb?

OrtBeT: rPOMKOCTb 3ByKa 3aBUCUT OT aMnnTyAbl KonebaHui. bonee KpynHble Kanau Bbl-
3bIBaOT OO/bLUYIO aMMIUTYLY, YEM MENKHE.

Tun Bonpoca: co ceo6oaHbIM OTBETOM (OTKPbLITbIN).

KomneteHuua: Hay4HOe 0ObACHEHWE ABNEHUN.

Tvn Hay4HOro 3HaHWA: 3HaHWe cofepKaHUs.

KoHTeKcT: okpyKatoLas cpeaa.

KorHUT1BHbBIV YpOBEHDb: CpeaHUN.

3adaHue 2

B kakoi nocnepoBaTtesibHOCTU Ha LWKane AJIMH BOJIH C/iefyeT pacnosioXuTb AMana3oHbl
CNbILUMMOTO 3BYKa, Y/IbTPasByKa M UHdpasByka?

OrtseT: HanbosbLuel AMHOW BONHbI 06nagaet uHdPa3ByK, Aanee cremgyeT CblLUMbINA
3BYK. HanmeHbluel anvHon BonHbl obnagaer ynbrpassyk.

Tvn BONpoca: OTKpPbLITHIN.

KomneteHumsa: HayuHOe 0ObACHEHME ABNEHUN.

Tvn Hay4yHOro 3HaHUA: 3HaHWE COLEepPKaHMUS.

KoHTeKcT: okpy»atowas cpeaa.

KOrHUTUBHbBIN YpOBEHb: HU3KUH.

3adaHue 3

[apMOHWYECKMM aHaNM30M 3BYKa HasblBalOT

A) ycTaHOBNIeHWE YNCNa TOHOB, BXOASALLMX B COCTAB C/IOXKHOIO 3ByKa

B) yctaHoBneHWe YacToT M aMNAUTYA TOHOB, BXOASALLMX B COCTaB C/IOXKHOMO 3BYKa
lpaBunbHbIM OTBET:

1) Tonbko A

2) Tonbko b

3)uA,ub

4) Hn A, Hu b

PelueHune: rapMOHMYECKMM aHaNIM30M 3BYKa Ha3blBAlOT YCTAHOBJIEHUE YACTOT U aMMu-

Tyd, TOHOB, BXOAALLMX B COCTAB C/IOXKHOIO 3BYKa.
OrtBeT: 2.

103



Tun Bonpoca: c BbIbopom oTBeTa (3aKpbITbil).
KomneTeHuusa: HayuHoe 0ObACHEHWE ABNEHWMN.
Tun Hay4HOro 3HaHWA: 3HaHUE CcofepIKaHUS.
KoHTeKkcT: okpyrKatowas cpepa.

KOrHWMTUBHbIV YPOBEHb: HU3KUHA.

3adaHue 4

Kakoe cmanyeckoe siBfeHne NexmT B OCHOBE 3/1EKTPOAKYCTUYECKOrO MeToAa aHanusa
3ByKa?

1) npeobpazoBaHue 3MEKTPUUECKUX KOebaHUIi B 3ByKOBbIE

2) pasnoKeHue 3BYKOBbIX KosiebaHWi B CrekTp

3) pe3oHaHc

4) npeobpasoBaH1e 3BYKOBbIX KOnebaHWi B 3NeKTpUYeckue

PelueHuve: naes 3neKTpoakyCTMHECKOro MEeToAa aHan3a 3ByKa COCTOMT B TOM, YTO MC-
cfiefyeMble 3ByKOBble KonebaHus OeUCTBYIOT Ha MeMBpaHy MUKPOgOHa M Bbi3blBAlOT €&
nepuoamnyeckoe nepemelleHve. MembpaHa ceBsizaHa C Harpy3KoM, CONpPOTUB/IEHUE KO-
TOPOW M3MEHSIETCA B COOTBETCTBMM C 3aKOHOM MepemelleHnss membpaHrbl. MNockonbKy
COMPOTHB/IEHUE MEHSETCA NPU HEU3MEHHOW CUJIe TOKa, MeHAETCA U HanpsikeHue. [oBo-
PAT, YTO NPOUCXOAUT MOAYNALMA 3NEKTPUYECKOrO CUrHaNa — BO3HWMKAIOT 3MIEKTpUYe-
ckue konebaHusa. TakuMm 0Opa3oM, B OCHOBE 3/1EKTPOAKYCTUYECKOro MeTofda aHanvsa
3BYKa JIEXUT npeobpasoBaHre 3BYKOBbIX KONIebaHU B 3NEKTPUYECKHE.

Orser: 4.

Tun Bonpoca: ¢ BbiIbopoM oTBeTa (3aKpbITbil).

KomneteHumsa: HayuHOe 0ObACHEHME ABNEHUN.

Tun Hay4HOro 3HaHUSA: 3HAHUE COAEPIKAHUS.

KoHTeKcT: okpyKatoLas cpega.

KOrHMTMBHbIV YpOBEHb: CpeaHUi.

3adaHue 5

MOXHO M, UCNOJIb3yA CMEKTP 3BYKOBbIX KONebGaHWi, OT/IMUYUTL OAMH [ACHbIM 3BYK OT
apyroro? OTteeT nosicHuTe.

OTBeT: MOXHO.

Ob6bscHeHMe: mMacHble 3BYKM XapaKTepu3yloTCA Ha/lMuMeM B MX ChekTpax obnacrei
06epTOHOB C GO/bLLIOK aMMAUTYAOMN, NPUYEM 3TH 06NACTU NeXKaT A8 KaXKAOW rnacHowm
BCErAa Ha OAHMX U TeX XKe YacToTax He3aBUCMMO OT BbICOTbI MPOMETOro rMacHOro 3ByKa.
KakablM KOHKPETHbINM MMacHbIM 3BYK XapaKTePM3YeTCa YHUKa/bHbIM, TOIbKO €My MpUCy-
MM HabopoM 0O6EPTOHOB M UX amMnauTya. o HanuuMI UK OTCYTCTBMIO 3TUX 0bepTo-
HOB MOXXHO OT/IMYUTb OAMH [NACHbIM 3BYK OT ApYroro.

Tvn BONpocCa: OTKpPbITHIN.

KomneteHuua: Hayd4HOe 0ObACHEHWE ABNEHUN.

Tvn Hay4YHOro 3HaHMA: 3HAHUE CoAep KaHUS.

KoHTeKcT: okpyKatoLwas cpeaa.

KOrHUTUBHbBIN YPOBEHb: BbICOKUH.

Mocne Toro Kak yyawmeca BbINONIHAT 3a4aHUA, OCYLLECTBIAETCA UX NPOBEPKa U OpraHnU3y-
€TCA ANCKYyCCuUA.
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Ypok Ne 2

Knacc: 8.

Tema ypoka: lNnaBneHve n oteepaeBaHue. [paduk nnaeneHMs U OTBepAEBaHUA KpUCTan-
NNYECKUX Ten.

Llenu ypoka: nsyuntb ocobeHHOCTHU NOBEAEHNSA BELLECTBA NPU Nepexone 13 TBEPAOro co-
CTOSIHWUA B XKMAKOE M 0OpaTHO; PacCMOTPETb MPOLECCHI NIABNEHUS U OTBEPAEBAHUA KpUCTa-
NNYECKUX Ten.

3apauu ypoka:

* obyuyarowme: chopMMpOBaTL 3HAHUSA O XapaKTepe ABUXKEHWUS U B3aMMOLEWCTBUA Mosie-
KyN BELLECTBA B Pa3/IMYHbIX arperaTHbiX COCTOSHUSAX, B3aUMHbIX Nepexofax BellecTsa U3
OHOrO arperaTHOro COCTOSIHUS B ApYyroe, O npoueccax niaeBfeHUs U KpucTaiimsauuu;
chopMMpoBaTh MOHATUA O Mpoueccax MNiaBeHus, oTBepaeBaHus (Kpuctaniuvsauuu),
Temneparype nnaeneHus (Kpuctannusauum);

* BOCMUTaTesIbHble: CNOCOOCTBOBATL (HOPMUPOBAHUIO KOMMYHUKATUBHOM KYNbTYpbl yuya-
LLMXCA U BOCMIUTAHWUIO 3CTETUYECKOIO BKYCa,;

* pasBuBamolme: CnocobCcTBoBatb (hOPMUPOBAHWUIOD MHMOPMALMOHHOM KysbTypbl y4ya-
LMXCA U Pa3BUTUIO YMEHUI aHaNIN3MPOBaTb, CPaBHWBATb, (hOPMYIMPOBaTh BbIBOAbI.

Tun ypoka: KOMOUHUMPOBAHHbIN.

MeToa npoBeaeHUsA: penpoiyKTUBHbIN, YACTUYHO-TIOUCKOBBIW, CCIeA0BaTENbCKUN.

®opmbl paboTbl yyawmxca: hpoHTanbHas, MHAUBUAYabHAsA, FPynnoBas.

®dDopmMupyemble yMeHUA: aHaNU3MpoBaTb rpacdrku, OnpeaensaTb U OObACHATb MOHATUSA,
[enatb BbIBOJ Ha OCHOBE NOJTy4eHHON UH(OPMaLMK, OLLEHUBATb CBOU JOCTUXKEHWS.

Mnanupyembie pesynbrarbi:

* NMpepmeTHbIE: pa3BUTHE YCTHOM peyn; pa3BUTME YMEHUIM OTBEYaTb Ha BOMPOChI, BbICKa-
3blBaTb CBOE MHEHUWE; aKTMBU3aLMA U3Y4YEHHOro Matepuana;

* MeTtanpeameTtHble: poOpMUPOBaHUE YMEHUS CUCTEMATM3MPOBATbL paHee NpPUOBpeTEH-
Hble 3HAaHMWSA; OCYLLECTB/IEHUE PErYNATUBHbLIX AEMCTBUIA CaMOHAbNOAEHUS, CAMOKOHTPO-
Nsl, CAMOOLIEHKH B NpoLiecce KOMMYHUKATUBHOMN AeATeNIbHOCTU; YMEHWE OpraHW30BbIBaThb
yuyebHOe COTPYAHUYECTBO M COBMECTHYIO AeATENbHOCTb CO CBEPCTHUKAMU, yMeHue pabo-
TaTb MHAWBMAYAJIBHO U B rpynnax;

* JInyHocCTHbIE: hOPMUPOBAHME MOTUBALMKU K U3YHEHUIO MaTEMATUKU U (PU3MKK; pa3Bu-
THE TBOPYECKMX CMOCOBHOCTEMN.

O6opynoBaHue U nporpaMMHOe obecneyeHune: MHTEPaAKTMBHAsA AOCKA SIMOO KOMIMbio-
TEepP U MyNbTUMEAUNHBIN NPOEKTOP, 3N1EKTPOHHbIE TaBMLbI, HEMPOrpaMMUpPyeMble KaslbKyATO-
pbl, NporpammHoe obecneuyeHune Releon Lite, undposoit gatunk temneparypobl Releon, nnan-
weTbl UM cMapTdoHbl, npunoxerHve MylestX.

MnaH ypoka

J1an 1. MotuBaumsa K oeatenbHOCTH (2 MUH).

Jtan 2. Aktyanusaumsa v 0600LieHre 3HaHKK (8 MUH).

J71an 3. U3yueHne Hoeoro matepuana (10 mMuH).

J7an 4. [TpuMeHeHWe NonyYyeHHbIX 3HaHui (12 MuH).

Jtan 5. KoHTponb ycBoeHus matepuana, obcyaeHWe onyLLeHHbIX OLWMOOK U MX KOppeK-
umsa (7 MuH).

Jtan 6. [lomawHee 3apaHue, pednekcus (6 MuH).
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Xop, ypoka

3tan 1. MoTuBauuma K aeATeNbHOCTH

Mpepnonaraemas NPoAOAKUTENLHOCTb: 2 MUH.

JeaTenbHOCTb YYUTENA: NMPOBEPSAET rOTOBHOCTb K YPOKY; OpraHv3yeT BHUMaHWe Knacca kK pabore
Ha YpOKe; CO34aET NOJIOXKMTENbHbIM SMOLMOHANbHbIA HACTPOW Y ydalLLMXCA.

[eatenbHOCTb yYyalwmMXCcA: 3MOLMOHAIBHO HACTPaMBAOTCA Ha NPEACTOALLYIO y4eBHYI0 AeATeNbHOCTb.

dTan 2. AKkTyanusaums m 06o6ueHme 3HaHUN

Mpepnonaraemas NpPoAoOSKUTENBHOCTb: 8 MUH.

JeatenbHOCTb yuuTena: nposoauT (poHTanbHylo Geceny; akTyasM3vMpyeT UMEIOLMECA 3HAHWA Y
yyalmxcs; npoBogut obobLieHne TEPMUHOMOMMHYECKOro U MOHATUMHOMO arnnapara, MCMnoJib3yeMoro
AJ151 ONWUCaHMWSA arperaTHbIX COCTOSHUI BELLECTBA; CO34AET AN YHALLMXCA NPOBNEMHYIO CUTYaLMIO; MO-
Oy)XAaeT K BbICKa3blBaHUIO NPeAsioXKeHU 0 cnocobe U CpeacTsax AOCTUKEHWUS MOCTABIEHHOM Lenu.
JeAaTenbHOCTb y4YalMXCA: OTBEYAIOT HA BOMPOChI; BbICKA3bIBAIOT CBOWU NPEANOIOXEHUS; Npeana-
ratoT M COMIACOBbLIBAIOT C YYUTENEM TEMY U LENWU YPOKA; NpeasiaratoT cnocobbl M CpeacTBa LOCTUKE-
HWS Lefiel; BbIMOJIHAOT TeCTUpOBaHWe B npuaoxeHun MyTestX.

dtan 3. UsyueHne HOBOro maTtepuana

Mpepnonaraemasa npogomxkutenbHocTb: 10 MUH.

DeatenbHoCTb yuntensa: nposoauT dpoHTanbHyo beceny; akTyanMsupyeT UMEIOLLMECS 3HAHUA Y
yyalmxcs; NpoBoanT 06obLieHne TEPMUHOMOrMYECKOro U NOHATUMHOrO annapara, UCrnosb3yeMoro
AJ1S OMUCAHWA PA3/IMYHbIX COCTOSIHUM BELLECTBA; CO3AAET A/1A yHaLMXCA NPODBAEMHYIO CUTyauMIo;
noby>KAaeT K BbICKa3blBAHUIO MPEAJ/IOKEHUI 0 Cnocobe U CpeacTBax LOCTUNKEHWUA NOCTABNEHHOM Lie-
NW; opraHusyeT obcyKaeHne NPOCMOTPEHHOro BUaeodparmeHTa.

JeATenbHOCTb yYalMXCA: OTBEYAIOT Ha BOMPOChI; BbICKA3bIBAIOT CBOW NPEANOSIOXKEHUA, aHan3n-
pYIOT NPOCMOTPEHHbIN BuAeodparMeHT.

dtan 4. lNpumeHeHWe Nony4YeHHbIX 3HAHUH

Mpepnonaraemas NpPoAoOMKUTENBHOCTb: 12 MUH.

JeatenbHoCTb yunTtens: hopMynvpyeT 3ajaHne; KOHTPOIMPYET BbIMOSIHEHWE PabOTbl; OpraHU3yeT
paboTy B Masibix rpynnax; opraHusyeT o0OCy>KAeHWe pe3ynbTaToB MCC/IeA0BaHMA; HABOAALMMU BO-
NpocamMu NMoMoraeT BbIIBUTb MPUYMHHO-C/IELCTBEHHbIE CBA3WU MEXAY PA3/IMYHBIMU XapaKTepucTuKa-
MW 3BYKa, MOMOTaeT BbIACHUTb MPUYUHBI JOMYLLEHHbBIX MHCTPYMEHTAJIbHBIX UM CTAaTUCTUYECKUX OLUU-
60K, onpeaennTb Cnocobbl MX UCMPaB/IEHUS.

JeAaTenbHOCTb y4alUXCA: OTBEYAIOT Ha BOMPOCHI; aHAM3MPYIOT rpacuvK NiaBieHus bja U OTBep-
LEBaHUA BOAbl; BbINOMHAOT labopartopHyio paboTy no npoBepKe runoTesbl O TOM, FPetoT /I Bapex-
Ku; paboTas B rpynnax no MHCTPYKLMK, 3aNOHAIOT Tabnuuy pesynbtatos; opopMAAIOT pesynbrarbl
M3MEepPEHUW U PacyETbl B TeTPaaM.

Yuauwmecs msyyatot rpadmk, nsobparkEHHbIM Ha pucyHKe 1, u oTBeuyaloT Ha BOMPOChI.

1. YTo nponcxommuT Ha KaxkaoMm ydyacTtke rpaduka? Kakue yyacTku rpacdmka COOTBETCTBYIOT HarpeBa-
HUIO?

(OtBet: ABu CD.)

2. Kak no rpadvKy MOXHO CyauTb 06 M3MEHEHUM TeMNepaTypbl BELLLECTBA MPU HAarpeBaHWM U OXNax-
neHun?

(OTBET: NPM HarpeBaHWM TeMMNepaTypa BeLLECTBA MNOBbILLAETCSA, a MPU OXNAXKAEHUU — MOHUXKaeTCs.)
3. Ha kakux yyacTkax rpacmka Temneparypa BeLlecTsa He MeHseTcsaA? YT1o 3To o3HavaeT?

(OtBet: BC v EF; 3111 yyacTku rpacvka COOTBETCTBYIOT NMPOLLECCaM NNaBiAeHNUs Jibaa U OTBEPAEBAHUSA
BOAbI.)
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60 AB — marpesasise 1n38

BC — nasmnenme auaa
404 CD — warpesanne BOIL

DE — oxasmuenne sogs
D EF — oreepaenarne sogsl
FK — oxnasaense nuta
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Puc. 1. Tpacduk nnaBneHus nbaa U oTBepaeBaH1A BoApbl

4. Mouyemy yyactku BC v EF rpacvka napannenbHbl ocu BpemMeHu?

(OTBeT: TeMnepatypa BeLLecTBa Ha 3TUX y4acTKax He U3MeHsEeTCS.)

HeaTtenbHocTb yuntena: — A Tenepb AasakTe BbiNosHUMM paboTy no nposepke chopMyIMPOBHHOM
paHee runortesbl. [1ns 3Toro He06X0AMMO NMPOBECTU SKCMEPHUMEHT M MPOAHANU3MPOBAThL NOyYEHHbIe
AaHHble. He 3abyabre Takke cchopMynMpoBarb BbIBOAbI.

Xopa pa6otbi

1. Nopkntounte gatunk Temnepatypbl (puc. 2) K KOMMbOTEPY.

Puc. 2. latunk Temneparypsl

2. 3anyctute nporpammy Releon Lite.

3. Onpepenute TemMnepatypy Bo3ayxa B kKnacce. CHpocbTe 3HauYeHUs faTymKa Temneparypbl.

4. Cnerka Kacascb AaT4MKOM TeMrepaTtypbl OTKPLITOM afoHH, OnNpeaenvTe MaKCMMalibHOe 3HauyeHue
Temneparypbl agoHu (y KaXAoro ydallerocs B rpynne).

5. N3mepbTe TeMnepatypy Bo3zyxa BHYTPU BapeXKKH, ieXKallen Ha cTone.

6. OnpenenuTte Temnepatypy NafoHW B BapeXKax.

JeaTenbHOCTb yHYalMUXCA: NPOBOAAT SKCMEPUMEHT; 3HAKOMAT YYUTENA C Pe3y/bTaTaMu BbiMOHEH-
HOW paboTsl.

Lienb: onpenenutb, rpetoT /i BapexKy.

[Mnotesa: oTMeTbTe Balle NPeanosioXKeH1e:

* BapPEXKW rpetoT;

* BapPEXXKW COXPAHAIOT MOE Teno.

Hanee 3anonHsatot 1abnuuy.
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Tabruya

MporHo3zupyemas MakcumanbHas BepHocTb
TeMneparypa Temneparypa nporHosa

Temnepatypa pyk

Temneparypa B nycTbix BapexKKax

Temneparypa pyk B Bapexkax

Janee aHanu3upyloT nonyyeHHble AaHHble, OTBEYas Ha BONPOCHI:

YT1o ABNsSeTCA MCTOYHMKOM Tensa B 3TOM 3KCNepUMeHTe?

Ecnu Bapexkkn He BbloenAOT TENIO caMu rno cebe, TO NoYeMy B HUX Temnno?

B 3aBepLueHmre 3Toro atana 06bACHAIOT pasHULy MeXAy NPOU3BOACTBOM U COXPaHeHUEM Tena.

dtan 5. KoHTponb ycBoeHua matepuana, o6cy>kaeHue AonyLUeHHbIX OLWMBOK U X KOppekK-
uusa

Mpepnonaraemasa NpoaoOMKUTENBHOCTb: 7 MUH.

DeatenbHOCTb yunTensa: opraHusyet obCyaeHne pesynsTaToB MCC/efoBaHWs; HaBOAAWMMU BO-
npocaMu nomoraet ydawmmcs chopMynnpoBaTb MpPaBwUibHbIE BbIBOAbI; OTMEYaeT MPOTMBOPEYUS
Mexnay OoXXnoaeMbiMU U NONTYYEHHBIMU pe3ynbTaTaMu.

JeAaTenbHOCTb yYaLUXCA: CPAaBHWBAIOT CPefHUE pe3y/bTaTbl CBOEeM rpynmbl C pe3ysbrataMu, Nony-
YEHHbIMU APYrMMU rpynnamu; hopMyMpyIoT BbIBOAbI M OOPMAAIOT 1abopatopHoe UcCefoBaHue B
TeTpaam WM Ha crieumanbHbix 6naHKax.

Jtan 6. lomawHee 3apaHue, pepnekcus

Npeanonaraemas NpoAoOMKUTENIbHOCTb: 6 MUH.

JeatenbHocTb yuutens: MHPOPMUPYET yHaLLMXCA O AOMALUHEM 3afaHuW; AAET KOMMEHTapui no
€ro BbIMOJIHEHWIO; NpeAsiaraeT aHKeTy Ans pedeKCUu K YpoKy v npepnaraeT paccuntaTb MHAUBUIY-
anbHbIM MHAEKC KayecTBa YPOKa;

ocyLecTBAseT pec/IeKCUBHYIO CTaTUCTHUKY YPOKa MO KOJIMYECTBY YHALLMXCS, Y KOTOPbIX MHAEKC Kavye-
CTBa Bbllle 3HayeHusi 5; AeMoHCTpupyeT GopMynIMPOoBKM NpobrieMbl U Lefiel ypoKa; CrpallvBaeT:
«Kak Bbl pymaerte, peweHa nv npobnema, [OCTUrHYTbI v uenn?» Ecnu npobnema He pelueHa v uenu
He AOCTUrHYTbI, AAET cBOE oObscHeHue. Kpome Toro, npepnaraer ydawmmcs B AOMOJIHEHWE K [LO-
MallHeMy 3aaHuIO NMoayMaTtb Haj, Cnocobamu pelleHUs MoCTaBneHHOW NpobneMbl U LOCTUKEHUS
YKa3aHHbIX Liesien.

JeaTenbHOCTb yYyalMXCA: 330al0T YTOYHSAIOLME BOMPOCHI O BbINOMHEHUW JOMALUHEro 3aAaHus;
paccyMTbIBAIOT MHAMBUAYAbHbIM MHOEKC Ka4yecTBa YPOKa; OnpenenstoT cTerneHb COOTBETCTBUS MO-
CTaB/IeHHbIX LeNlen pesynbrataM AeAaTeNlbHOCTH, CTeNEeHb CBOEro NPOABUXKEHUS K LESAM; BbICKa3blBa-
IOT OLLEHOYHbIE CY>XAEHUSA U COOTHOCAT pe3y/bTaTbl CBOEW AeATeNIbHOCTH C LeNIIMU YpOoKa.

Marepuanbi K ypoky

1. BupeodparmeHt «PasoBble npeBpalieHus nepeoro poga. [lnaBneHne u ucnape-
Hue»: https: / /www.youtube.com /watch?time continue=85&v=eWE 1g8ZeDtM.

2. Tect B npunoxkexHun MyTestX no Teme «ArperatHble COCTOSIHUA BewecTBas: http://
mytest.klyaksa.net /wiki /Ckauarb.

3. Matepuanbl Ana KonMpoBaHUA (MHCTPYKLMSA NO BbINOSIHEHUIO TECTA, aHKeTa AJ/1s pac-
YyéTa MHAMBKUAYANIbHOIO MHAEKCA KayecTBa ypoka, 3aaaHusa gns nogrotoeku k O3, BP
no dusuke).
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MHCTPYKUMSA Mo BbINOMHEHUIO TecTa
* Bbibpartb TecT B nanke (puc. 1).

[ MyTestStudent
Tect Hacrpoiika  Cnpasxa

i Mayists no CeTH

ﬁ‘ Jakpwme ol
Mpeasigyime daiine »

Beibepure onve: w3 § sapuarmon oTeeTa:

Tect ve embipan 01.05.18 11:08

Puc. 1. Bbibop Tecta

* OtkpbiTb harn (puc. 2).

.

N B4 MyTestStudent b4
Qaiin  Tecr Hacrpoiiks  Crpaska
sER P@IRIGQE
Wdopraise
Jng wawana paboTsl BLIDepuTe Tect! ..
B4 tmeprmue ®
A o METOMYECKER WKATYAKA... > MyTestx Tomee: Mylesti 0
—— T ¥opaAnuuTE ¥ ATk nanky f--« [ e
& OneDri A M = JAara nsmerenns Tun
)i [[] Tectno reste -Arpersmuise cocronvume... 010520181023 aiin "MTF"
! 3roT KomnuoTep
B TecT no TeMe sArperaTHpie COCTORHMA BEALECTEas, mitf
2 i T Oaiin "MTF
2 & Boxpaesm Paswep: 720 KG
* 2, Java womencrms: 01.05.2018 10:23
& Myzuiea
4 El Hugexr fluce
i Acer(C)
@ CD-wexoson (E:

ron——., 4

Vs paina

| | Tecsa MyTest (antf) vl

Puc. 2. OtkpbiTve daiina
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* BbinonHute komangy Tecr, 3atem komaHay Hauatb Tect (puc. 3).

[ Tecr ne resse srperaniie cocroasim sewscreasmtf - My TestStudent
@adin  Tect Hactpodike Crpaske
i+ @ plaa
e e
k}mpm TecT: "
Beero sapasngt & vecte: 10, Henacs BEIMOMHITE ECé SATAHME MPAEHIEHD. .
Kpumapit oyensusanis;
"F" we menee 85% uave. Garios; 4

4" wg wewee T1% maxc. Satioes;

"3" ue wanes 0% uave. Savios; M?‘T—E-é‘rx

Jlne Hawana ApoRoEIeHIE TecTa falire komaHgy Tecr - Hasarts vecr..

Besbemnme oo 2 5 BAASHTOR OTEETE!

Puc. 3. Hauano tecta

+ Beectn ums, pamunuio, knacc u Haxatb Ha kHonKy OK (puc. 4).

B Teer na rewse iy

Baiia  Tect Hacrpofice Crpsexa |

TR B elEaa

Hriopraign

Orreprrr Teer: ™"

Beero mazannil 0 tecte: 10, Kenasu BMNoaMHTs B8 JATAHHT MPARILTRHO

Kpumepun oyerusasis;
"3 we menes 85% wane. Gavios; J
4" we menae TG wane. Savtod;

"3 ne menee J0% vaxe, Gavioes; M Yféé‘tix

Tns Hawana mpoxosdeHis TecTa gafite pomanTy TecT -> Havars TecT

T Hemitseni TecTT! X b
Brefiepime caH 15 § EAIWEFTOR OTBETA!

Mobpoe yrpo! Kax Bac JonyT?

Sasainrn Hui; Fonae

| | |
* I = |

FLarisiie OODemTi)

Puc. 4. Beopg vHdopmauum
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* BbinonHutb TecT (puc. 5).

T r =z rpmayp sl par prager ¢ os; roassan gapaey rpps rdd o B8 Tl e
Buds Tecr Fiecrpodas Copaiss

®

Paccronmie MekIy cO0eaMAME YaCTHIRAMHA BEESCTUA MAND (Ml NPAKTIFSCKI COMPUEICAIOTSA), Do

YTESIREDCHIRE COOTECTCTHYCT MOIETI

Teeparx Ten 0 #maKcCTEf

Tonueoe TEEpIRX TEN

Tonsee sarokecTed

Toepamx Ten, #A3IK0CTeH 1 razop

Puc. 5. Bbinonxenune tecta

AHKeTa ans pacyéta MHAMBUAYANIbHOIO MHAEKCA KayecTBa ypoka

BbibepuTe nopgxopsime Bam yTBEPXKAEHUA U NogcunTanTe cymmy 6annos
Ne YT1BepxaeHue 0 6annos 1 6ann
1 Ha ypoke s pabotan He aKTMBHO aKTUBHO
2 Ceoeit paboToit Ha ypoke £ He AOBOJIeH noBoneH
3 3a ypoK A ycTtan He ycTan
4 Moé HacTpoeHue CTano xyxe cTano nydwe
5 He MoHATEH MOHATEH
6 6ecrnoneseH nonesex

Matepuan ypoka MHe 6bin

7 CKy4eH MHTepeceH
8 TpyZeH He TpyaeH
9 Cesa3b ypoKa C ApyrMmMu Haykamu He 3aMeTHa 3amMeTHa

3apanus ana nogrotoeku k O3, BIMP no duswmke:
lNpu onyckaHuK B CTakaH € ropsiyer BOAOM AepeBSHHOMN U alIlOMUHUEBOW NTOXKEK

1) anloM1MHKWEBasn NIOXKKa HarpeeaeTcs bbicTpee, TaK Kak NJIOTHOCTb a/loMUHUA Bonblue
2) anioM1MHUEBas JIOXKKa HarpesaeTcs ObicTpee, Tak Kak TenJonpoBOAHOCTb aflOMUHUSA
BbiLLE

3) nepeBaHHasA NIOXKKa HarpesaeTcs ObICTpee, TaK Kak MIOTHOCTb JepeBa MeHblLe

4) nepeBsiHHas NOXKa HarpesaeTca bbicTpee, Tak Kak TeNoNpPOBOAHOCTb AepeEBa HUXKE
Orser: 2.
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Ha pucyHke npeacTtasneH rpacduk 3aBUCMMOCTU TEMMNEPATYPbI OT BPEMEHU A5 NpoLec-
ca HarpeBaHus BOAbl NPU HOpMasibHOM aTMocgepHoM aaeneHuu. [epBoHadanbHO Boga
Haxoamnacb B TBEPAOM COCTOAHMWM.

t, °C A

100

/ C T, MUH
A

Ipacuk 3aBUCMMOCTH TEeMNEpPaTYpbl OT BPEMEHU ANSA NPoLEecca HarpeBaHUs BoAbl

Kakoe u3 yTBepxxaeHui sensetcs HeBepHoim?

1) YyacTtok DE cooTBeTCcTBYET NpoLeccy KUNeHUs Boabl.

2) Touka C cOOTBETCTBYET XXMAKOMY COCTOSIHUIO BOApI.

3) B npouecce AB BHYTpeHHAS 3Heprus fba He U3MEHSETCS.

4) B npouecce BC BHYTpPEHHSAS 3HEPrUsi CUCTEMbBI «JIEL, — BOAA» YBESIMYMBAETCS.
Orteer: 3.

Kakoe(ne) us HuxkenpuBeaEHHbIX YTBEpXKAEHUN aBnseTca(toTcs) npaBunsHeim(u)?

A. BelecTBo COCTOUT U3 MeNbYaMLLMX YACTUL, — AaTOMOB W/ MOJIEKY/, U fOKa3aTesb-
CTBOM 3TOMY C/YXXWUT SiBJIEHME TEMNIOMNPOBOAHOCTH.

B. BeluecTBo cOCTOUT M3 MenbYaMLLMX YACTUL, — aTOMOB WUIN MONEKYS, U OOHUM U3 ap-
r'YMEHTOB B MOJIb3Yy 3TOr0 CNYXMUT siBfieHne anddysuu.

1) Tonbko A

2) Tonbko b

3)uA,ub

4)Hn A, Hu b

Orteer: 2.

Mpumepbl nabopaTtopHbIx pabor

JlabopamopHasa paboma Ne 1.
3akoH lMackana. OnpedenerHue 0aBneHusa xudkocmu (7 Knacc)

Tun paboTbi: npakTMyeckas pabora.

LLenn paboTbi: 3KCNepMMeHTaNnbHO U3y4nTb 3aKoH lNackansa; nccnegosarb MU3MeHeHWUs AaB-
NEHUSA XUOKOCTU C U3MEHEHMEM BbICOTbI CTON16a KUAKOCTH.

3apaum pabortbi:

1) paccumnTtarb rugpocTaTMyeckoe LaB/ieHUe;

2) noATBEPAMTb HA OCHOBAHMU 3KCNEPUMEHTasbHbIX AaHHbIX 3aKoH [lackans.

O6opynoeaHue U marepuasbl: KOMMbIOTEP, MIAHLLET UM CMapTdOH, undposas nabo-
patopus Releon c patunkom abcontotHoro gaenenuns 10 kla, wrarme, MepHbIi LMAKHAP, TPYO-
Ka, MHelnKa.
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OcHoBHble cBeaeHus

B »XmMAKOCTAX YacTMLbl NOABUKHbI, MO3TOMY OHU He UMetT cobCcTBeEHHOM hopMbl, HO 0bna-
[aloT cOBCTBEHHBIM 0OBLEMOM, COMPOTUBISAIOTCSA CKATMIO U PACTAXKEHUIO, HE COMPOTUBAIOTCA
nedopmMauun caprra (CBOMCTBO TeKydecTu). B nokoswencs xuakoctTu cyliecTeyeT asa Buaa
CTaTUYEeCKOro AaB/ieHWsA: rMapocTaTMyeckoe M BHellHee. Bcnepcteue nputskeHus k 3emne
YKMOKOCTb OKa3blBaeT AaB/IeHWe Ha AHO U CTEHKM COCYAa, a TaKXKe Ha Tena, HaxogAwwmecs BHy-
Tpu Heé. [aeneHue, obycnoeneHHoe BeCOM CTON6a >KMAKOCTM, HasblBaloT 2udpocmamudye-
ckum. [laBneHne KMAKOCTU Ha PasHbiX BbICOTaX Pas/iMYHO U He 3aBUCUT OT OPUEHTALMMU MJIO-
LLaAKMU, HA KOTOPYIO OHO NPOWU3BOAMUTCS.

MycTb KMAKOCTb HAXOAUTCA B UMIMHAPUYECKOM COCye C nnowanbto ceveHus S. Boico-
Ta cTonba kuakoctv pasHa h. Mcnonb3ys dopmyny onpeneneHus gaBneHUs, MOXHO 3anu-
caTtb:

_mg pShg _
S S

N3 dbopmynbl (1) BUAHO, YTO rMAPOCTATUYECKOE AABMIEHUE XXMOKOCTU 3aBUCUT OT MJIOTHO-
CTU P >KMOKOCTHM, OT MOAY/S YCKOPeHUsi g CBOOOAHOro nafgeHus v ot mybuHbl h, Ha KOTOpoM
Haxo4uTCA paccmarpuBaeMas Todka. [lmgpocTatnyeckoe faBneHue He 3aBUCUT OT hopMbl CTON-
6a >kugKoctu. MnybuHa h oTcunTbIBAETCA MO BEPTUKA/M OT pacCMaTPUBAEMOMN TOUKMU A0 YPOBHS
CcBOOOAHOW MOBEPXHOCTM KMAKOCTU. B ycnoBusx HeBecoMOCTH ruapocTaTtMyeckoe LaBneHue
OTCYTCTBYET, TaK KaK Mpu 3TUX YCIOBUAX KUAKOCTb CTAHOBUTCS HEBECOMOM.

BHewHee O0aBneHue (p,,) XapakTepusyeT CXKaTue XXUAKOCTU NoA AEWCTBUEM BHELUHEN Cu-
nol (F,,). Ero 3Ha4yeHWe MoOXXHO paccuutatb no dopmyne:

pgh. (1)

_ Fen |

PsH S

MNpuMepamu BHELLHero AaBneHus ABNAITCS aTMOocdepHOe AaBeHUe U AaBeHne, co3aaBa-
eMoe B rmapaB/IM4eCKUX CUCTEMAX.

®paHuy3ckui yyéHbin b. MMackanb yctaHOBWA, YTO XXMAKOCTU U ra3bl NepenatoT oKasbiBae-
MO€ Ha HUX JaB/ieHWe OJMHAKOBO MO BCEeM HanpasneHusM. [JaHHoe yTBep)KaeHUe HasbiBatoT
3akoHom [ackans.

[ns nsmepeHus naeneHus, CO34aBAEMOro KUAKOCTAMM
WAW rasamu, WMCMoNb3ylT MaHoMmeTpbl. WX KOHCTpyKuUuM
BeCbMa pa3HoobpasHbl.

TexHuka 6e3onacHocTH

MpurcTynas K BbinosHEHWIO nabopaTtopHoM paboTbl, BHU-
MaTe/lbHO O3HAKOMbLTECH C LensiMu u obopyanosaHueM. BHu-
MaTeNibHO CJ/lyllaiTe M BbINOJHAWTE TpeboBaHUA yuuTens,
He nonb3yntecb npubopamu 6e3 ero paspelueHus. AKKy-
paTHO obpallanTech CO CTEKNAHHBIM MHBEHTAPEM.

MUHCcTpyKuMA MO BbINOSTHEHUIO

1. I3yunte OCHOBHbIe CBeeHUS.

2. CobepuTe 3KCnepuMeEHTasbHYIO YCTAHOBKY MO PUCYHKY.

3. MNopkniounTe fatumk paeneHus.

4. 3anyctute nporpamMmy ans usmepeHuit Releon Lite.
Boibepute ana parunka pasneHus guanasod «[lla». 3any-
cTuTe cbop AaHHbIX HaxatneM KHonku Myck.

5. 3anonHuTe MepHbIM LUAWHAP BOAOM.

3KCI'IepVIMeHTa}'I bHaA YCTaHOBKa
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6. 3anuwnTe NOKa3aHWA AatynKa AasneHus B Tabnuuy.

Tabnuya
Ne AasneHue MnoTtHocTb Buicota ot koHUa PacuétHoe
n/n no patuuky p, Ma KUAKOCTH D, Kr/M3 TPY6KN A0 nosepx- paBneHue p, MNa
HOCTH XXUOKOCTU h, M
1
2
3
4
5
6

7. U3mepbTe rmybuHy, Ha KOTopoe norpyeHa Tpybka. Paccuutaite ruppocrtatMyeckoe
aaesneHue no ¢opmysne (1). Pesynbrarbl 3anuiwmnte B Tabnuuy.

8. MosTopuTte n. 6 1 7, norpysue TpyobKy B MEPHbIN LMAUHAP Ha APYryo rybuHy.

9. OtBeTbTe Ha KOHTPOJIbHbIE BOMPOCHI, BbINOSHWTE 3a4aHMA U ChOPMYIUPYIUTE BbIBOAbI MO
pesynbratam nabopatopHon paboTbl.

A 3HaeTte nu Bbl, 4TO ...?

O6biuHO B KpaTkom buorpadum b. Mackana He ynoMuHaOTCA HEKOTOPbIE MHTEPECHbIE MOf-
POBGHOCTH O TOM, Kak OH BoobLue yBnékcs duankon. Cnyunnocb 3To o4eHb paHO — Korga emy
6b110 11 net. OpgHaxkapl 3a 0b6eoM OH 3a4en CTonoBbiM Npubopom thasHcosoe 610A0, U ero
3aMHTEpecoBana NpuMpoaa 3ByKa, KOTOPbIA OH MPU 3TOM ycbiwasn. Toraa OH BbINOHUA CEpUL0
3KCMEPUMEHTOB, pe3ysbTaTbl KOTOPbIX M3/10XKUN B CBOEW MEpPBOM HayyHoW paboTe «Tpakrtar o
3ByKax» (1634—1635).

Marepuanbi K ypoky

KoHTponbHbie BOonpochbl U 3aaaHUsA

1. Kakoe paBneHue HasbiBaOT rMAPOCTATUYECKUM?

2. 3anuwute chopmMyny As pacyETa AaBNEHUS XUOKOCTH.

3. Kak ucnonbsyetcs 3HaHWE O rTMAPOCTATUHECKOM AABNEHWU B ObITY M TeEXHWUKE?

4. 3apaHus B hopmare O3, BIP:

4.1. Paccuutaiite Mogy/b CUJIbl, C KOTOPOW BO3AyX AABUT HA MOBEPXHOCTb CTONA, A/MHA
kotoporo paeHa 1,2 M, a wupuHa — 0,5 m. AtmoccepHoe paenexune pasHo 100 klla.
Orteet pavite B KunoHbtoToHax (KH).

Orteert: 60 kH.

4.2. Ha cKonbKo yBenuuMTCS AaB/ieHWE KacTpiosiu Ha CTO/, €C/iM HalWuTb B Heé 3 N1 BO-
nb1? Mnowanb aHa kactpionu pasHa 1200 cm?, nnotHoctb Boabl — 1000 kr/m3. Otsert
Bblpa3uTe B nackansx (Ma).

Ortser: 250 Ma.

4.3. CnnowHoM Kybuk c pebpoM a NONHOCTbIO MOTrPYXKEH B LMAMHAPUYECKUI COCYA C
YKMAKOCTBIO NNIOTHOCTBIO Py, TaK, KaK NMOKa3aHO Ha PUCYHKe.

Psanom c cocynom yctaHoBNeHa BEPTUKabHASA IMHENKA, NO3BONAIOLAA ONPeaenuTb Nno-
noxkeHue Kybuka B cocyne. Mcnonb3ys pucyHOK, yCTaHOBUTE COOTBETCTBME MeXXAay (hu-
3MYECKUMU BeIMYMHaMK U popMyniaMu, MO KOTOPbIM UX MOXKHO paccuuTatb. K kaxxgomy
3/IEMEHTY NnepBoro cronbua noabepute COOTBETCTBYIOLMI 3/1EMEHT U3 BTOPOTO.
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Ky6uK, norpyXEHHbli B COCYA, C KMAKOCTbIO

®Dusnueckue BesIMYUHbBI dDopmysnbi
A) [laBneHue XMAKOCTU Ha HUXKHIOKD rpaHb Kybuka 1) p,.ga
B) Cuna paBneHus >KMAKOCTU Ha BEPXHIOIO FpaHb KybuKa 3
B) Cuna Apxrmepna, fencTByroOWAs Ha KyOuK 2) 5Px9a
3) Spc?
zpmg
4) p,ga®
3
5) 2 Puga’

3anuwute B Tabnuuy BbibpaHHble LMbPLI NOL COOTBETCTBYIOWMMKU BykBamu. Lindpbl B
OTBETE MOryT NOBTOPSATLCA.

A | b | B

OrtBerT: 234.

JlabopamopHasa paboma Ne 2.
CpaBHeHue konusecmB mennomel npu cmewuBaHuu Bo0blI pazHol memnepamypel
(8 knacc)

Tun pabotbi: nabopartopHas pabora.

Llenb paboTbi: M3y4nTb YCNOBKE TEMIOBOrO paBHOBeCHA 6e3 y4éta TennoobMeHa C OKpy-
YKalowen cpegom.

3apaum paborbi:

1) paccuuTatb KONIMYECTBO TEM/IOTbI, OTAAHHOE ropsYer BOAOM, U KOJIMYECTBO TEM/OTbI, NO-
Ny4eHHOe XONOo4HOW BOAOM, NpU TennoobMeHe;

2) coctaBuTb ypaBHeHHe TensioBoro H6anaHca;

3) cpaBHWUTb U OOBACHWUTbL MOJyHEHHbIE AAHHbIE.

O6opynoBaHue u MaTtepuanbl: KOMMblOTEP, Nporpamma ans usmepenuit Releon Lite,
MYNBTUAATYMK, LY, KANOPUMETP, MEPHbIN CTaKaH, 31EKTPOYaNHKK.
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OcHoBHble cBeaeHUus
B naHHo# pabote usyyaetcs oguH U3 CNocOOOB M3MEHEHUs BHYTPEHHEN 3Hepruu Tena —
ABneHue TennoobmeHa. Hanpumep, ana Toro 4tobbl OCTYAMTL Yai, MOXKHO A0OABUTL B YaLLKY
XonogHou Boabl. B pesynbrate TennoobmeHa ropsayas Boaa oCTbiBaeT 4O HEKOTOPOW KOHEYHOM
Temneparypsl t,, a XonoaHas BOAa, KOTOPYIO HAJIM/IM B YALLKY C YaeM, HarpeBaeTcs A0 3TOM e
Temneparypbl.
Konuuectso Tennotbl Q;, oTAaHHOE ropsyein BogoH B pesynbrare TensoobmMeHa, paBHo:

Q; = cmy(t, — ty),
rme ¢ — yaenbHas TennoEMKOCTb BOAbI; M, — Macca ropsayei Boapl; t; — HadanbHas Temnepa-

Typa ropsden Bogpbl.
Konuuectso tennotsbl Q,, Nony4eHHOe XON04HOW BOLOM B pe3ynbrate TennoobMeHa, paBHo:
Q; = cmy(t, — ty),
rae m, — mMacca XONOoAHOM BoAbl; t, — HayanbHas Temneparypa Xo/l04HOM BOAbI.

Mpouecc TennoobmeHa byaem m3yyatb B Kanopumetpe. Kanopumetrp — 310 dmanyeckui
npubop, UCMOb3yeMbli AN TEMOBOM U30NALMMU XKUAKOCTU OT OKpY)KatoLen cpeabl. Tak Kak
MeXAy BHYTPEHHUM U BHELLUHWM COCyAaMW KanopumeTpa obpasyeTca BO3AyLuHas NpoC/onKa,
1O Gnarogaps Masnom TenNoNpPoOBOAHOCTU BO34yXa U OTCYTCTBUIO KOHBEKLIMOHHbIX MOTOKOB BHY-
TPEHHUIM COCYL XOPOLLO M30/IMPOBAH OT BHELLUHEN Cpefbl U TEM CaMblM YMEHbLUEHbI MOTEPU B
pesynbrate TennoobmeHa.

Takum 06pazomM, B KanopuMeTpe CBEAEHO K MUHUMYMY pacCeMBaHue Temnsia B OKPY»KaloLLyto
cpeqy.

MNpeHebperas notepsamu Tenna npu TenioobMeHe (cuutas paccMaTpuvBaeMyto CUCTEMY Te-
MIOU30/IMPOBAHHOM), MOXXHO CYMTATb, YTO KOJIMYECTBO TEMJIOTbI, OTAAHHOE MPU OCTbIBAHWU FO-
paver Bogon Q;, paBHO MO MOAY/O KONUYECTBY TenoTbl Q,, NoNy4eHHOMY XO/IOAHOW BOLOM.
Torga cymma nosyyeHHbIX TeflaMu KONIMYECTB TEeM0Tbl paBHa HyJlto:

Q,+Q,=0. (1)

YpaBHeHue (1) Ha3biBatoT ypaBHeHuem mennoBozo 6anaHca.

MHCcTpyKuMA No BbINONHEHUIO

1. I3yunte OoCHOBHbIe CBeeHUS.

2. CobepuTe 3KCNEePUMEHTaSIbHYIO YCTAHOBKY MO PUCYHKY 1.

[na storo HanenTe 100 Mn xonogHoM BoAbl B KANOPUMETP U NMoMecTuTe B Boay Lwyn. Lllyn
NOACOEANHUTE K MYSIbTUAATYUKY, @ MYNbTUAATYMK NOAKIIOUMTE K KOMMbIOTEPY.

520 TR

Puc. 1. 3kcnepvMeHTanbHas yctaHoBKa
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3. 3anyctute Ha KoMnbloTepe Nporpammy ana usmepeHun Releon Lite. OctaBbTe akTUBHbLIM
TONbKO AATYUK TEMNEpPATYPbl XXMAKOCTU U ra3a, OTKJIIOYUB OCTasIbHblE JATYUKM.

4. Haxxmute kHonky Myck.

5. [oxauTecb, Koraa rpaduk BbIpOBHAETCS U TEMMNEpATypa CTaHET NOCTOSHHOM (puc. 2).

Relab Lite < Hazag

Puc. 2. lNocTtpoeHue rpaduka

6. 3anuwuTe 3HaYeHUs TeMnepaTypbl U 0ObEMa X0NOAHOM BOAbI B TabnuLy.

Tabnuua
HauanbHas HauyanbHas
" " Temnepartypa
Howmep 3kcne- O6bEM . B. 0O61bém x. B. Temnepatypa | Temneparypa cmech
puUMeHTa Vi, Mmn V5, Mmn r. B. X. B. £ °C
t,°C ty, °C ¥
1
2
3
Konuuecteo KonuuectBo | CooTHoweHue
Homep 3kcne- Maccar. B. Macca x. B.
AMeHTa e KE o Kr Tennotbl Qq, Tennotbl Q,, Mexay
P 1 2y Dok Dox 01 " 02
1
2
3

7. Hanente B ctakaH 100 mn ropsiuei Bogpl U NOMeCTUTE Tyaa Luyn.

8. 3anuwuTte 3HayYeHWe Temnepatypbl U 0ObEMa ropsyen Boapl B Tabnuuy, Koraa rpadmk
BbIPOBHSIETCS U TeMMepaTtypa CTaHeT NOCTOSAHHOM (CM. puc. 2).

9. MepeneiTe ropsuyio BoAy K XO/IOAHOM, HAXOAALLENCS B Ka/lOPUMETpe, U MOMECTUTe Tyaa
wyn. [Ina Toro 4tobbl yCKOPUTL Npouecc TennoobMeHa, MOXHO pasMeLLaTb KUAKOCTU AaTYu-
KOM Temneparypbl.
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10. 3admKcupyiTe 3HaYeHMe TeMnepaTtypbl TaK ke, KaK AnA ropsiyer U XOJI0gHOM BOAbI.
3anuwuTe 3HaYeHWe TemMnepaTypbl CMecH B Tabnuuy.

11. MNoeTopuTe 3KCNepuUMeHT eLwé 2 pasa. 3anuimTe noyyYeHHble AaHHble B Tabnuuy.

12. PaccuuTaite Maccbl XONOQHOM U ropsyen BoAbl. 3anuwnte pesynbraTtbl BblYUCIEHUI B
Tabnuuy.

13. PaccuuTaite KonuyectBo Tensotbl Q, OTAAHHOe ropsyein Booon. YaenbHasa Tenjioem-
KocTb Boapl ¢, = 4200 Ok /(kr - °C). 3anuwmte pesynsTar BblYMCIeHUs B Tabnumuy.

14. PaccuuTarite konuyectso Tennotbl Q,, Nosy4eHHOE XONI04HOM BOAOW.

15. CpaBHMTE KONIMYECTBO TensoTbl, OTAAHHOE ropsiyer BoAoM, C KONMYECTBOM TEM/OThl,
NOJly4EHHbIM XONOAHOM BOLOW.

16. 3anuwuTe ypasHeHue Tennosoro 6anaHca. CpaBHUTE nosyyeHHble pesynbTaTthl B Ka-
YXOOM U3 IKCNEPUMEHTOB U ChOpMYNUpyIHTe BbIBOAbI.

JononHutenbHoe 3agaHue

MpoBeamnte aHanornyHyto paboTy No CPaBHEHUIO KOMMYECTB TEM/IOTbI NPU CMELLIMBaHWUMU BO-
[ibl pa3HoW TemMnepaTypbl B C/IeAYIOLUKUX ClyYasX:

a) HanuBaMTe XONOAHYIO BOAY B KA/IOPMMETP C ropsdein Bogon MeasieHHo, 6e3 pasmeluvsa-
HWS CMECH [ATYMKOM TeMneparypbl;

6) nonuBanTe ropsAYylo BO4Y B XONOAHYO.

MonpobyiTe 06bACHWUTL NOMYYEHHbIE PE3ybTaThbl.

A 3HaeTe nu BbI, YTO ...?

Boga — 310 ocobeHHoe BelwecTBo, obnagaroliee CamMoM BbICOKOM Cpeau >KMOKOCTEM
yaesnbHOW TennoémKocTbto. Ho camoe mHTepecHoe, 4TO yaesibHas TEMOEMKOCTb BoAbl (nNpwu
TOYHbIX U3MepPeHUsX) CHWKaeTcs npu Temnepartype ot 0 no 37 °C, u cHoBa pacTéT npu eé panb-
HeMLIEeM HarpeBaHuu.

Marepuansbi K ypoky

KoHTponbHble BONpochkl 3apaHus

1. PacckaxkvTe 06 yCTpOWCTBE M NMpUHLMNE AEMCTBUA KaNlopuMeTpa.

2. Yro npepncraenser cobon ypaBHeHUWe Tennoeoro 6anaHca?

3. 3apganus B hopmare BIP 1 OIN2:

3.1. Ha ypoke ¢u3nkun Muwa ysHan, 4to Temneparypa UamMepsieTcs He TOJIbKO B rpajgy-
cax Llenbcusa, Ho 1 no TemneparypHo# wkane Maperreita. Onpenenute LeHy geneHus
npubopa (Bbibepute U3 NPeasioXKeHHbIX Ha pucyHke 1), koTopbii HykeH Muwe, 4TOGbI
TOYHO y3HaTb TemnepaTtypy Bo3gyxa 3a okHoM (40 °F). OTeet Bbipasute B rpagycax no
MapeHrenTy.

22 00= =20

10

Puc. 1. MNpunbopbl Ans nsmepeHus Temneparypbi

10 #

p—

o HEHTTHTTEAH

OTBerT: 4.
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3.2. Temnepartypa Tena 3n0poBoro Yenoeeka paeHa +36,6 °C, Takyto Temneparypy Ha-
3blBalOT HOpMasbHOW. Ha pucyHke 2 nzobpakeHbl Tpu TepmomMeTpa. YeMy paBHa ueHa
AeneHns TepMoMeTpa, KOTopbI MOAOWAET ANsA U3MEPEHUS TeMnepaTypbl Tena c Heob-
XOAMMOM TOYHOCTbIO?

E'|?1|||J|I3|,.L|ﬁ‘_ujl|Ia?ﬂu||||||3|ai'11|l||1?|9

45,88, &40 848,83 .20, A1, 2R, 38

LULLL UL IIIIII],J:
IIII|||1|||'|[|'I'JIII1IIII[||:T|

10 00 10 20 30 40
Ll b (1500 T 4y 1

I1I|I1II|1rI1][||:|||:||

Puc. 2. TepMoMeTpbl 415 U3MEPEHUS TEMMEPATYPbI Tesla YesloBeKa

[Hanite oteT B rpagycax Uenbcus.

Ortser: 0,1 °C (nopoWpéT nepBbivi TEpMOMETP).

3.3. Bopy maccoi 1 kr Harpenu B anekTpuyeckom yanHuke 3a 1 muH ot 10 go 30 °C. lMo-
cne 3toro u3 Hero BblnuaM 200 r Boabl M CHOBa BKIIOYMAM YanHUK. Yepes ckonbko Bpe-
MEHM 3aKMMWUT OCTaBLlasacsa Boaa?

YeMy paBHa MOLLHOCTb YalHKKa?

3a cKONbKO MUHYT (Noc/ie MOBTOPHOrO HAarpeBaHUs) YaHUK BCKUNATUT OCTABLLYIOCS BO-
ny? OTBeT NnpuBeauTE C TOYHOCTBIO A0 AECATHIX.

Motepsmu Tenna npeHebpeysb.

OteeT: 1) 1400 BrT; 2) 2,8 MuH.

JlabopamopHas paboma Ne 3.
UccnedoBarue konebamenorHo20 08uxeHus npyxxuHHO20 MasmHuka (9 knacc)

Tun pab6orbi: nabopartopHas pabora.

Llenu paboTbi: uccnenoBarb rapMOHUYECKME KonebaHUs Npy>KMHHOrO MasTHUKA C MOMO-
Wbi0 JaTYMKA YCKOPEHUS; NPOLOKUTb U3y4aTb BO3MOXKHOCTU LMGPOBbIX AATYMKOB U MpO-
rpamMmbl gns uamepeHui Releon Lite.

3apauu pabortbi:

1) onpepenuTb NIOCKOCTb KonebaHui;

2) cobpartb AaHHble O 3aBUCMMOCTU NEPUOAA M HACTOTbl KOJlebaHMM NPY>KMHHOMO MasTHUKA
OT YXKECTKOCTHU NPY>KWHbl;

3) paccuuTarb KECTKOCTb MPYXKUHbI, 3Hass MAccCy rpysa C AaTYMKOM, U nepuog KonebaHui
MPY>KMHHOrO MasTHUKA;

4) onpepennTb Maccy rpysa C AaT4MKOM, 3Has KECTKOCTb MPYXMHbI U nepuog KonebaHui
MPY>XXMHHOrO MasTHUKA.

O6opynoBaHue U MaTepuasnbl: KOMMbIOTEP, NporpaMma ansa uamepenuit Releon Lite, aar-
UMK YCKOPEHMS, pyneTKa UK SIMHerKa, NpyxuHa (Habop npy>KMH OAMHAKOBOM AJIMHbI Pa3HOM
YKECTKOCTU), rpy3 C KPIOYKOM, ABYXCTOPOHHWUI CKOTY W LUTATUB C IANKOM, /IEKTPOHHbIE BECHI.

119



OcHoBHble cBeaeHus

MNpy>KWHHBIN MasTHUK — 3TO hU3M4ecKas Moaesb, COCTOALLANA U3 Ipy3a MacCor m v NPYXKuHbl
XKECTKOCTbIO k. [MpK 3TOM Maccow NPY>KUHbI MO CPABHEHUIO C MACCOM rpy3a MOXHO npeHebpeyb, a
TpeHue B KosnebarenbHon cucteMe otcyTcTBYeT. [py>KUHHBIM MaATHWUK MOXKET coBepLuaTb Koneba-
HWSA B BEPTMKA/IbHOW WM B TOPU3OHTA/IbHOM NnockocTu. Mccnenoeanus konebaHui Npy>KMHHOTO
MasTHWKa Bynem NMpoBOAMTb B BEPTUKASIbHOW MIOCKOCTU C LE/bIO CBEAEHWUSA K MUHUMYMY CWJb
TpeHus. Kpome Toro, npu Takom paccmotpeHunn 6onee yaobHO NPUKPENUTbL AATYMK YCKOPEHUS.

Korga rpys BbIBOAUTCS M3 MONOXKEHUS PABHOBECUS, HANPUMep NPYXXMHA CXKUMAETCA Ha He-
KOTOPYIO BENIMYMHY, rpy3y cOobLLaeTcss HEKOTOPbIM 3anac noTeHuuanbHou aHepruu. Ecnum Te-
nepb OTNYCTUTb rPy3, TO OH OyAeT ABUraTbCs K MOJIOXKEHUIO PABHOBECHS, MPYXKUHA HAYHET BblI-
npAMAATLCA U aedopmaumns npyKuHbl Oyaetr ymexbwartbcs. CnegosaresibHo, OyneT ymeHb-
warbCA M ee noteHuManbHas 3Heprus. CkopocTb rpysa Oymer yBenuuuBatbCs, MpU 3TOM
noTeHUManbHas 3HePrus NPyXuMHbl OyaeT NnpeBpaLLaTbCs B KUHETUYECKYIO SHEPTUIO ABMXKEHUS
rpy3a. B MOMeHT npoxoxaeHus rpy3oMm rnosioXKeHUsi paBHOBECUSA ero NoTeHUMaNbHas 3Heprus
paBHa Hy/tO, @ KMHeTUYeCcKas 3Heprus 6yaetT MakCMManbHOM.

Mocne 3Toro B CUAy MHepUMK rpy3 NPOMAET monoXeHue paBHoBecus. Ero ckopoctb Gypert
yMeHbLUaThCs, a Aedopmaums (yasmHeHue npyxuHbl) Oyaet yeenvmumnsarbcs. CnegosarenibHo, Ku-
HETUYECKas 3HEepPrus rpysa yMeHbLIAEeTCs, a ero noteHuMasibHas aHeprus, HaobopoT, Bo3pacTaer.

Mpy Manom pacTtaKeHuu NpY>KUHbI Neproa, KonebaHui NPYXKMHHOMO MAsATHWKA MOXHO pac-

cuuTatb no cdopmyne:
m
T =2m,/—. 1
| p (1)

N3 dopmynbl (1) cnegyet, uto nepron KonebaHWi NPYXXMHHOMO MasiTHUKa He 3aBUCWT OT
amMnAuTyabl KonebaHui. ITo NO3BOMSAET UCCNEA0BaTb 3aBUCMMOCTb NEPUOLA U YACTOTbl Kone-
GaHUi NPYKMHHOrO MasiTHMKA OT XKECTKOCTM M Maccbl rpy3a. 3Has nepuopg KonebaHui npy-
YXMHHOTO MasTHUKA, MOXKHO OMpPEeAEeNuUTb KaK XXECTKOCTb, TaK M Maccy rpysa.

B naHHoi pabote ynobcTBO paccMoTpeHus KonebaHuii B BEPTUKaIbHOW MNOCKOCTU CBA3a-
HO €eLLE U C MpUKpenIeHMeM gaTymKa.

MUHCcTpyKuMA NO BbINOSIHEHUIO

1. I3yunte OoCHOBHble CBeeHUS.

2. CobepuTe aKCnepuMeHTasbHYyl0 YCTaHOBKY Nno pucyHKy 1. [lnsa atoro yctaHoBuTe WTaTUB
W 3aKpenuTe NpY>XWHY C NOABELUEHHbIM Ha Hel rpy3oM. K rpysy ¢ NOMOLLbIO ABYXCTOPOHHEro
CKOTYa MpUKpenuTe MyMbTUAATYMK, MOACOEAMHUTE K HeMy
USB-npoBog 1 nogkntounTte Npoeog K KoMnbloTepy.

3. 3anyctute Ha KoMMblOTepe MporpaMmy Ajs usmepe-
Hul Releon Lite. OcTtaBbTe akTMBHbIM AATYMK YCKOPEHUS, OT-
K/IIOUYMB OCTasIbHble LM POBbIE AATYUKM.

4. BoiBegute NpPYXXWMHHbIM MaATHUK U3 MOJOXKEHUSA paB-
HoBecusa. HauHute cbop gaHHbIx, Haxas kHonky lMyck Ha
3KpaHe KoMnbloTepa.

5. lNo nonyyeHHbIM rpacdmkam onpenenute NIOCKOCTb
KonebGaHui U yCTaHOBUTE OCb, BAOJb KOTOpPOM Konebnercs
[aT4YMK yCcKopeHus. B MeHIo gatumka yKkaxkute HeobxoauMblit
JaTyuK (B MOKasaHHOW Ha pucyHKe 1 ycTaHOBKe 3TO AaTtyuK
yckopenusa OZ).

6. M3meHuTe napametpbl cbopa aaHHbIX. 3apanTe cneay- Rl
lole napameTpbl: nepuog onpoca: 0,1; BUAUMBIN MHTep- Puc. 1. dxcnepumenTanbHas
Ban: 10; amanasoH onpoca: ot —2g no +2g (puc. 2). yCTaHOBKa
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@ Nelak Lite
@ Relab Lite Jarunk yckoperua, Ocs Z

- Patoumi cTon

Dermnc

@ Jaruue yoropesna. Ock Z

HACTPOFKA JATHHKA
Nepnog onpoca
0,1 cex.

LBET MaHAK rpaditka LipeT TOHEE rpadinKa

W conui W conuii

TONLLLAHE NUHHA Mpaduea BanuuuHa Toue rpaduca

7

{-’;% OUWe HacTpofim

o_p CBAKS AaT IHEDD
l ’) KanwuGposxa
\|J nyCcK >

7\ O nporpadse
[ ]
Puc. 2. 3ameHeHre napameTpos cbopa AaHHbIX

7. BbiBeauTe NPYXXMHHbIN MAATHWUK U3 MONOXKEHUS PABHOBECHA MYTEM PACTXKEHUA MPYXKU-
Hbl. Haunute cbop paHHbix. Ha 3kpaHe KomnbloTepa MoXHO Habnoaath rpadmvK rapMoHuye-
CKMX KonebaHui Npy>XMHHOro MasTHUKa (puc. 3).

@ felat Lite

(2) Releblice  <Hassq = > =~ 8Q 60 cera

SKCNEPHMEHT

(’?} [ar-n yoxoperna. Ocs Z 1 [Jarumk yckoperns. Ocb Z

0,14

Puc. 3. Ipadunk rapMoHUUecKux KonebaHuit Npy>KUHHOrO MasTHUKA




8. o nonyyeHHoMy rpaduKy onpeaenvTe nepuog KonebaHui NpyKMHHOrO MasTHUKA.

Uccneporanue Ne 1. OnpepeneHue macchol rpysa

N3 dopmynbl (1) MOXXHO BbipasuTb Maccy rpysa, CoBepLUaloLEero rapMoHuyeckue Koneba-
HWUA Ha NPYXXUHE.

1. 3Has 3HayeHuWe nepuoda konebaHui U3 NoNy4eHHOro rpadmKa U 3KECTKOCTb MPYXKUHbI U3
onucaHus obopynoBaHus, HanaMTe Maccy rpysa no dopmyne:

kT2

4n?’

2. OnpepnenvTe Maccy rpysa ¢ JaT4MKOM YCKOPEHMUSA C MOMOLLbIO 3/1EKTPOHHbIX BECOB.

3. CpaBHuTe nonyyeHHble BAMW 3HAYEHUS MacChl rpy3a U chopMyIMpyiTe BbIBOAbI.

4. NccnepoBaHue npoBeauTe HeCKOMbKO pas. PaccunTaiTe cpenHee 3Ha4eHMe Macchbl rpysa.

Uccneposanune N2 2. OnpepeneHune >XECTKOCTU NPY>KUHbDI

1. OnpegenuTe Maccy rpysa BMecTe C fAaTYMKOM YCKOPEHWUSA C MOMOLLBLIO 3/IEKTPOHHBIX Be-
coB. 3HayeHue nepuopa kosnebaHui NPYXKMHHOIO MasiTHUKA OMNpPeaesvuTe Mo Nnoay4yeHHoOMY rpa-

uky.
2. PaccuuTtaiTe 3Ha4yeHue XKECTKOCTU NPYXKUHbI Mo hopMyne:

m

3. Onpegenute 3HauyeHMe XKECTKOCTU NPYXKMHbI, UCMOSb3ya 3aKoH yka u onucaHue obopy-
LOBaHus.

4. CpaBHuWTe NOMyYEHHbIE BAMU 3HAYEHWUS KECTKOCTHU MPYXKMHbI U CHOPMYNUPYITE BbIBOAbI.

Uccneposanune Ne 3. UsyueHune 3aBUCMMOCTU NepUoO[a M HACTOTbl KonebaHum npy-
KMHHOIO MAATHUKA OT }KECTKOCTHU NPY>KUHbI

3Has nepuog konebaHWi NPYy>KMHHOIrO MasTHWKA, paccyUTanTe 3Ha4YeHUe YacToTbl Koneba-
HWW no ¢opmyrne:

’\/=

1
T

N3meHss npyxkuHy, nostopute n. 7 u 8 (cM. pybpuKy «MHCTPYKLMSA MO BbINOSHEHUIO»),
onpefenuTe HOBble 3HAYEHWA NEPUOAA U YACTOTbl KONebaHW MPY>KMHHOMO MasTHUKA.

Mo nonyyeHHbIM AaHHLIM OnpefenvTe 3aBUCMMOCTb MEPUOAA U YACTOTbl KonebaHuit npy-
YXMHHOTO MasiTHUKA OT XXECTKOCTU NpyxuHbl. CchopMynupyiTe BbIBOAI.

Bce paHHble aKcnepuMeHTa MOXXHO MOCMOTPETb B BUAE TabnuLbl, HAXKaB B MEHIO BKNAAKY
Tabnuua, a Tak)Ke MOXXHO COXpaHUTb B BUIe Tabnumupl B hopmare Excel.

A 3HaeTe nu BbI, 4TO ...?

YyeHue o KonebaHuax — 3710 OOWMpHbIM pasgen dusnkn. C MaaTHUKAMKU M NPY>KUMHKAMU
LOBOJIbHO YACTO NPUXOAUTCA UMeTb Aeno. Ho, KoHeYHo, 3TUM He UCYeprbIBAETCS CMUCOK ynpy-
rMx Ten, konebaHus KoTopbix U3ydaloT Ha npakTuke. Konebniotca dyHaameHTbl, HA KOTOPbIX
YCTaHOB/EHbI MALLUMHbI, MOTYT NPUITH B KoslebaHne MOCTbI, 4acTu 34aHui, 6anku, NPOBOAA Bbi-
COKOro HanpsiXeHus. 3ByK npencrasnset cobor MexaHuyeckue KonebaHus Boszayxa. Yenose-
YecKoe yXO CMocoBHO BOCMPUHUMATL KaK 3BYK MexaHU4Yeckue KonebaHus ¢ yactoTom B npege-
nax ot 16 go 20 000 Ny (nepepatomecs obObIYHO Yepes BO3AyX).

Marepuanbi K ypoky

KoHTponbHbie Bonpochbl U 3aaaHUA
1. Y7o npencrasnset cobor Moaenb NPYKMHHOMO MasiTHUKA?
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2. Kakve npeBpallieHus 3Heprur NpoUCXOAsT NPy rapMOHUYECKUX KosiebaHusax mpy-
YKMHHOTO MasiTHUKa?

3. OT KaKux M3NYECKUX BENMYMH: @) 3aBUCUT; 6) He 3aBUCUT Nepuog KonebaHui npy-
YXMHHOTO MasTHUKA?

4. 3apaHusa B opmare O2.

4.1. Ha pucyHke npepncraBneHbl rpacvku 3aBUCMMOCTU CMELLEHUS X TPY30B OT Bpeme-
HW t Npu KonebaHMsAX ABYX MaTeMaTUYyeCcKUX MasiTHUKOB. Mcnonb3ys faHHble rpaduky,
BblOEpUTE U3 NPELIOKEHHOrO nepeyHs 08a BepHbIX yTBepXXAeHUA. YKaxKuTe Ux Homepa.

*i

0 j

Y

N/

rpaCbMKVI 3aBMCUMOCTU CMELLEHNA X TPY30B OT BpEMEHMU t
npu KonebaHumaAx OBYyX MaTéMaTU4e€CKUX MaATHUKOB

1) AMnautyga konebaHui MaatHuKa 1 B 2 pasa 6onblue amMnanTyabl KonebaHun mast-
HWKa 2.

2) MasTHWKM coBepLuatoT KonebaHusa C 04MHAKOBOW YaCTOTOM.

3) AnnHa HUTKM MasaTHUKA 2 MeHbLUe AJIMHbI HUTU MaaTHUKa 1.

4) Nepuop konebaHuit MaATHMKA 2 B 2 pasa bonblue.

5) KonebaHus MasTHUKOB ABNSAIOTCA 3aTyXaloLLMMM.

OTBeTt: 14/41.

4.2. YctaHoBWTe cooTBeTCTBUE Mexay hopMynaMu ans pacyéta pusnyecknx BesIM4mH U
Ha3BaHUAMM 3TUX BeNWYMH. B hopmynax ucnonbaoBaHbl 0603HayYeHMsA: m — Macca rpy-
3uKa; k — XKECTKOCTb MPY>KUHbI, | — ASIMHA HUTW, g — MOAY/b CBOBOAHOMO MageHus.
K kaxkgo nosuumun u3 nepeoro cronbua nogdepute COOTBETCTBYIOLLYIO MO3WLMIO M3
BTOpOro cronbua.

dDopmynbi ®dDusunueckne BeNUUYUHbI
m 1) Neprop cBo6OAHBIX rAPMOHUYECKMX KonebaHui Mare-
A) 27[\/; MaTU4YeCKOro MasTHWKa
2) Lmknunyeckas yactota cBOOOAHbLIX rapMOHUYECKUX KO-
/ nebaHuit MaTeMaTUYECKOro MasTHUKa
B) 2 E 3) Mepuon cBOBGOAHLIX rAPMOHUYECKUX KonebaHuii npy-

YKMHHOrO MasiTHWKa
4) Yacrtora cBo60oaHbIX rapMOHUYECKUX KonebaHuit npy-
YXMHHOTO MasTHUKa

3anuwute B Tabnuuy BbiOpaHHble LMdbpbl NOA COOTBETCTBYIOLLMMU OyKBaAMMU.

A b

Ortger:; 31.
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JlabopamopHuas paboma Ne 4.
OnpedeneHue yoenoHol mensoémkocmu mBépdo20 mena (8 knacc)

Tun pab6orbi: nabopartopHas pabota

Llenb paboTbi: onpenenntb 3HauyeHue yAenbHOW TEMJOEMKOCTU METas/IMYECKOro LMIIMH-
Apa Ha HUTW.

3apgaum paborbi:

1) cobpatb AaHHble 06 M3MeHeHMH TeMMepaTypbl METa/LIMYECKOro LUMIMHAPA;

2) paccuuTaTb YAENbHYIO TEMI0EMKOCTb METa/IMYECKOrO LMMHAPA.

O6opynoBaHue u MaTtepuanbl: KOMMblOTEP, Nporpamma ans usmepeHuit Releon Lite,
JaTyuK Temneparypbl, METANNIMYECKUI UWAMHAP HA HWUTWU, KaNopUMETpP, 3/IEKTPOHHbIE BECHI,
CTaKaH, Lyn, 3N1eKTpoYanHuK.

OcHoBHble cBeageHus
C nomoLbio ypaBHEHUS TEMNIOBOrO PABHOBECHUSI MOXXHO 3KCMEPUMEHTAsIbHO OMpefenuTh
3HayeHue yaenbHOW TEMNOEMKOCTU TBEpAOro Tena. B kadecTBe ropsiuero tena ucnonb3yertcs
MCMNONb30BaTh METANINIMYECKUI (Q/IIOMUHUEBBIN) LUUHAP.
Konuyectso tennotbl Qq, otaaHHOE HarpetbiM LUAMHAPOM B pe3ynbrate Tennoobmexa,
paBHoO:

Q= ¢mi(t — t), (1)
rae ¢, — YAenbHas TennoéMKOCTb UMAWMHAPA; My — Macca LWAMHAPA; t; — HavasbHas Temne-
patypa uMauHapa.

Konunyectso Tennotbl Q,, nony4eHHOE X0N0AHOM BOO B pe3ynbTate TennoobmeHa, paBHo:

Q, = c;my(t,— ty), (2)
roe ¢, — yhenbHas TennoémkocTb Boabl, paBHas 4200 O/ (kr - °C); m, — macca xonogHow
BOAbI; t, — HayanbHasA TeMneparypa XoJIo4HON BOApbl.

Cuutas paccmartpvBaemyio CUCTEMY TEMNIOM30/IMPOBAHHOW, MOXHO NMPWHATb, YTO KOnuye-
CTBO TEM/OTbI, OTAAHHOE MPWU OCTbIBAHUW LUMAMHAPA, PABHO MO MOAYNIO KOMMYECTBY TEMIOThI,
NONy4YeHHOW XOJIOAHOM BOOOM:

|Q1| = Qz-

MpupaeHuBas dopmynbl (1) 1 (2), MOXHO NONYYUTb BbipaXKeHWe AN pacyeTa yaesbHOW Te-
NIOEMKOCTU METa/INIMYECKOrO LMANHAPA:
&Myt — t)
LT my(t —t)

MUHCcTpyKuMA No BbINONHEHUIO

1. N3yunTe ocHOBHble cBEeAEHMUA.

2. Cobepute 3KCNEepUMEHTasIbHYIO YCTAHOBKY MO
pucyHKy. [ns atoro Haneite 150 mn xonopHow Boapl
B KaJIOpPMMETP U nomecTuTe B Boay wyn. LLlyn noaco-
€4MHUTE K MYNIbTUAATYMUKY, @ MYNbTUAATYMK — K KOM-
nbtoTepy.

3. 3anycTvTe Ha KOMMblOTEpe NpPOrpammy Ajs us-
mepeHuit Releon Lite. OcTaBbTe aKTMBHBIM TOJIbKO
JaTyuK TemnepaTtypbl >KMOAKOCTU WM rasa, OTK/IIOYMB
ocTanbHble aatynkn. Haxkmure kHonky lMyck.

4. Onpepenute TemMneparypy X0/I0gHOM BoAbl. 3a-
MULIMTE 3HAYEHUS TemMnepaTypbl U MAcCbl XONOLHOM
BOAb! B Tabnuuy. JKcnepuMeHTanbHasa yCTaHOBKa
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Tabnuua

Macca xonopHoun
BOAbI B Kasiopu-

HauanbHas Tem-

Macca metannu-
YEeCKOro LUNH-

HauanbHas Tem-
neparypa WMIUH-

O6wasn Temnepa-
Typa BOAblI U Me-

neparypa X. B. TannM4YecKoro
merTpe, ty, °C Apa ApPA LMAnHAPa
moy, Kr 2 myq, Kr ty,°C £ °C
K?

5. Onpepenvte Maccy MeTanIM4eCcKoro UMAMHAPA Ha HUTU C NMOMOLLBIO 3/IEKTPOHHbIX Be-
COB. 3anuLiuTe Noy4eHHOE 3HaYeHWe B Tabnuy.

6. B cTakaH HaneWnTe ropsuyto Boay U MOrpysunTe B HE€ MeTa//IMYeCKUM LMAUHAD Ha HUTH.
Onpepenvite TeMnepartypy ropsiyei Bofbl, B KOTOPOW HAXOAWUTCA METa/NIMYECKUI LunnHap. 3a-
MULIKXTE NOSTyYEHHOE 3HaYeHUe B Tabnuuy.

1. MomecTute Tenepb MeTaNIMYECKUIA LMAMHAD B XONOAHYIO BOAY M OMyCTUTe TyAa Luyn.
3adumKcupyiTe 3Ha4YeHUe NoyYuBLIEMCS TeMMnepaTypbl, KOraa rpaduk BbIpOBHAETCS M Temne-
paTypa CTaHeT NOCTOSAHHOW. 3anuLuunTe Nosy4eHHOe 3HaYeHWe TeMnepartypbl B Tabnuuy.

8. Paccuutaitte 3HayeHue yaenbHOM TENIOEMKOCTH MeTaninMyeckoro uunvHapa. CpasHute
NOSTyY4EHHbIM pe3ysbTar C TabIMYHbIM 3HAaYEHUEM YAENbHOWM TEMNNOEMKOCTU aIIOMUHUS.

9. O6bACHUTE NoNyYeHHble pe3ynbTaTbl U CHOPMYIMPYIATE BbIBOAbI.

A 3HaeTe nu Bbl, 4TO ...?7
Boga — 310 ocobeHHoe BewiecTBO, obnapatroliee CaMoi BbICOKOW CpPefau >KUAKOCTEW
yaenbHOM TennoéMKocTblo. Ho camoe MHTepecHoe, YTO yaesnbHas TenjaoéMKOCTb Boabl (Npwu
TOYHbIX U3MepeHUsIX) CHMKaeTcs npu Temneparype ot 0 go 37 °C, u cHoBa pacTéT npu eé panb-
HeWlLweM HarpeBaHuu.

Marepuanbi K ypoky

KoHTponbHbie BONpochbl U 3aaaHUA

1. Kakol p13nyeckuin cMbicn UMeeT yaesbHas TEMJI0EMKOCTb BeLlecTsa?

2. Kak, ucnonb3ys ypaBHEHWEe TensoBoro 6anaHca, MOXHO paccyuTaTb yAesnbHYylo Te-
NIOEMKOCTb MEeTa//IMYeCKOro uunuHapa?

3. 3apaHue B opmare OlN2:

YcTaHoBHTe COOTBETCTBHUE MexAay hopMynamMu ANis pacyéTa pU3NYECKMUX BEJIMYUH U Ha-
3BaHUAMM 3TUX BennumnH. K Kaxkaon nosvumm us nepeoro cronbua nogbepurte cooTeeT-
CTBYIOLLYIO MO3WULMIO U3 BTOPOro cTtonbua.

dopmynbi ®dusunuyeckre BeTMYUHBI
A Q 1) YnenbHas tennota napoobpasoBaHms KUOKOCTH
) mt 2) Konunuectso Tennotsbl, HeobxoaMMoe A5l HarpeBaHUs
TBEPAOro BellecTBa
B) cmAt —~ -

3) YoenbHas TennoTa nnaB/eHUs BeLEeCTBa
4) YpenbHas TenN0EMKOCTb BeLLeCTBa

3anuwute B Tabnuuy BbibpaHHble LMpPbl NOA COOTBETCTBYIOLLMMU OyKBaAMMU.

A b

OrtBeT: 42.
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JlabopamopHuas paboma Ne 5.
Onpedenenue coomBemcmBua memnepamypHoz0 pexuma 8 wkone
Hopmam CarlluH (ynuBepcanoHas)

Tun pabotbi: nabopartopHas pabora.

Llenb paboTbi: onpeaeneHve onTMMasnbHbIX CPOKOB NS BbICAAKWU CEMSIH PacTeEHUN NYTEM
U3MepeHUs TemnepaTypbl NOYBbI.

3apauu pabortbi:

1) cobparb faHHble O TemMnepaTtype NoYBbl B NEPUOA C HaYana anpens 4O CepeanHbl Masi;

2) coCTaBWTb, MCMOJb3Ys NPUBEAEHHYIO TabnMLy ONTUMAsbHLIX TeMMepaTyp, CBOK Tabiuuy
CPOKOB BbICa[IKM Pa3HblX PacTeHWM AJ1s CBOEro perMoHa.

O6opynoBaHue U MaTepuanbl: KOMMbioTep, nNporpamMma Aans usmepenuint Releon Lite,
JaT4yuK Temneparypbl.

OcHoOBHble cBepeHusa

OnTtumanbHoOe coveTaHue napameTpoB MUKPOK/IMMaTa ABNAETCA OCHOBHbIM Tpe6OBaHI/IeM,
KOTOpOoe obecrneunsaer HOpPMaJibHbl€ YCNOBUA XU3HELEATE/IbHOCTHU YeJIOBEKa. MMKpOKJ'IMMaT
onpenendaeTca nokasaresamMmm TeMmneparypbl, B1aXKHOCTU U CKOPOCTU OABUXXEHUA BO3ayXa. Mu-
KPOKJ/IMMAT OKa3biBae€T OrpoMHoe BJ/iIAHNE Ha COCTOAHUE OpraHM3mMa 4esioBeka B LL€JIOM, Ha
€ro sgoposbe, CaMoO4yBCTBHNE U pa6OTOCHOCO6HOCTb.

ObecneunTtb HOpMasibHOE CaMOYYBCTBME MOXHO JIMLLb MPU YCIOBMU COXPAHEHUS TeMre-
patypHoro 6anaHca opraHusma, 4OCTUraemMoro 3a CYET paboTbl CUCTEMbI TEPMOPETYNALMM, A
TaK)Ke OeATeNIbHOCTM APYruX (hyHKLMOHANbHbIX cUcTeM. [ Toro 4tobbl ydawmincs, Haxo-
AACb B LUKOJNE, YyBCTBOBA/ Ce6S XOPOLIO, BAXKHO MOAAEPIKMBATb KOM(OPTHbLIA MUKPOKIIW-
mar.

Temneparypa Bo3ayxa OKasblBaeT CyLLeCTBEHHOE B/IMSSHUE HA CAMOYYBCTBME YesioBeKa.
Huskas Temneparypa Bbi3blBaeT OX/1aKAeHUE OpraH1M3Ma U MOXKeT CnocobCTBOBaTb BO3HUKHO-
BEHMIO MPOCTYAHbIX 3abonesaHui. [1pn BbICOKOW TeMnepaType BO3HWKAET Neperpes opraHus-
Ma, YTO BEAET K MOBbILLEHHOMY MOTOOTAENEHUIO U CHUXKEHWUIO pabOTOCNOCOBHOCTH.

CornacHo n. 6.2 CanluH 2.4.2.2821-10 temnepatypa Bo3ayxa B 3aBUCMMOCTH OT KIUMATH-
YECKUX YCNOBWH A0/MKHA ObITb:

* B y4yebHbIX NMOMeLLeHUsAX U KabuHeTax, kKabuHeTax ncuxosora v noroneaa, naboparopu-
fX, aKTOBOM 3ane, CTO/IOBOM, pekpeauusix, bubnuoteke, Bectubione, rapnepobe:
18—24 °C;

* B CnopT3asie M KOMHaTax A5 NpoBeAeHMA CEKLMOHHbBIX 3aHATUI, MacTepckux: 17—20 °C;

* crasibHe, UrpoBbIX KOMHaTax, MOMELLEHUsX NOAPA3AESEHUN JOLWKONbHOrO 0bpa3oBaHms
¥ NpULWKoNbHOro uHTepHarta: 20—24 °C;

* MeAMUMHCKUX KabuHeTax, pasgeBasibHbiX KOMHaTax cnoptusHoro 3ana: 20—22 °C;

* pywesbix: 24—25 °C;

* CaHMWTApHbIX y3/1aX U KOMHATax JIMYHOM rurmveHbl: 19—21 °C;

* nyuwesbix: 25 °C.

[na KOHTpONA TemMnepaTtypHOro pexknma y4ebHble NOMeLLeHUs U KaBUHETbI AO/MKHbI ObiTh
ocHalLeHbl 6biToBbIMU TepMoMeTpamu. B cooteetcteuu ¢ n. 6.3 CanlluH 2.4.2.2821-10 Bo BHe-
yyebHOEe BpeMsA Npu OTCYTCTBUM YYaLLMXCA B NOMeLLeHUAX obLieobpasoBaTensHOM opraHusa-
LMW JOMKHA NOALepPKUBATLCA TeMnepatypa Bo3ayxa He Huxke 15 °C.
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MUHCcTpyKuMA NO BbINOSIHEHUIO

1. MNMpoaHanuaunpymte nepeyeHb OCHOBHbIX MOMe-
LLEHUI LIKOJbl U COCTaBbTe Tabnnuy C yKasaHueM on-
TMManbHOM Temnepatypbl (MCNoNb3yAa MNpPUBEAEHHbIE
JaHHbIE) ANA KaXKA0ro NnoMeLLeHus.

2. lMopknoynTe K MynbTUAATYMKY TEMMEpPaTypHbIN
LLLYN, NOKa3aHHbIM Ha PUCYHKe, U NpoBeauTe psag W3-
MepeHWI TeMnepaTypbl BO3ayxa.

3. lNpoaHanusupyiTte nonyyeHHole rpacdmku Tem-
neparyp Bosgyxa.

4. ConocrtaBbTe MONy4YeHHble AaHHble C HOpMaMu
CanluH. 3anonHure Tabnumuy.

TemnepatypHblii Lyn

Tabnuya
MpumepHbI obpasel, (nepeyeHb 3aBUCHUT OT TUMOB MOMELLEHWI LLKOSbI)
Ne n/m Tun nomewenns Temnepatypa Bo3zgyxa MonyyeHHoe 3HAYeHUe
no Hopmam CanluH TeMneparypbl Bo3gyxa
1 YyebHble KabUHETDI 18—24 °C 22 °C (cootBeTcTBYeET)
2 AKTOBbBIV 3an 18—24 °C 25 °C (Bbiwe HOpMbI)
3
4 CnopTuBHbIV 3an 17—20°C 19 °C (cooTBeTcTBYET)

A 3HaeTe nu BbI, YTO ...?

Ilnsa Hawero 300poBbs ONacHbl peskue KonebaHus Temneparypbl Bo3gyxa (Ha 10 u 6onee
rpafycoB B TedeHue CyToK). B Takux cnyyasx B opraHusme BbipabatbiBaeTCsi 3HAYMTENbHOE KO-
NIMYECTBO MMCTaMMHA — BELLECTBa, NPOBOLMPYIOLLErO BO3HUKHOBEHUE aNlIEPrUYeCKUX peak-
LMK aaxe y 300poBbix ftogen. Mpu ckauke Temnepartypbl y MHOTMX filoaen Habntogaetcs yxya-

weHne HaCTpoeHnAa n 6ECI'IpW-IMHHOG pasnpaxeHue.

Marepuanbi K ypoky

Ko HTPOJibHbI€ BOMPOCHI

1. Kak TeMneparypHbii peXknM BMSET HAa CAMOYYBCTBME M PaboTOCNOCOBHOCTD LIKO/b-

HUKOB?

2. YeMy paBHa onTMMasibHaa TemMneparypa Bo3ayxa B y4ebHbix KabuHetax?
3. Kak Bbl gymaeTe, Kakue eLlé XapaKTepuCTUKU MUKPOKIMMATa BMAIOT Ha CaMOYyB-

CTBUE LLUKOJIbHUKOB?

127



Moprotoeka k O no pusuke

Komnnekm conymcmByrowyux 3iemeHmoB 0nsa sxcnepumeHmo8 no onmuke

O6opygnoeatue (puc. 1):

1. Cobupatowas nuH3za J11, dpokycHoe paccrosHue kotopoi F; = (100 = 10) mm.

2. lunenka pnnHor 300 MM ¢ MUNNUMETPOBLIMU AENTEHUSAMM.

3. JKpaH.

4. Hanpasnstowiana (onTuyeckaa ckambs).

5. Oepxatenb ansa akpaHa.

6. UcTouHMK NMTaHMa nocTtosiHHoro Toka (5,4 B).

7. CoenvHuTenbHbIE NPOBOAA.

8. Kniou.

9. lamna Ha pgeprkatene.

10. Cnang «Mopgenb npegmetas.

OnpepneneHve oNTUYECKOU CUNbI JIUH3bI

MUcnonb3ys cobupatoLuyio SIMH3Y, 3KpaH, JIMHENKY, cobepuTe 3KCNepUMEHTasbHYIO YCTaHOB-
Ky ANS onpenenieHns ONTUYECKOW CUITbl IMH3bI. B KauecTBe MCTOYHUKA CBETA UCMOMb3YMTE CBET
OT yAaNéHHOro OKHa.

Puc. 1. ObopynoBaHu1e KoMMeKTa Ans NpoBeAeH s S3KCNEPUMEHTOB MO OMNTHKe

B 6naHke oTBeTOB:

1) chenaiTte pUCYHOK 3KCNepUMeEHTasIbHOM YCTaHOBKM;

2) 3anuwuTe hopMyny Ans pacyéta OnTUYECKOW CUJIbl JINH3bI,

3) yKaxkute pesynbrar usmMepeHusa hOKyCHOro PacCTOAHWUS NINH3bI;
4) 3anuwmTe YUCNeHHoe 3Ha4YeHUe ONTUYECKOW CUJTbl JIUH3bI.
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O6paseL, BO3MOYKHOro BbINOMTHEHUA

1) Cxema 3xcnepumeHmanbHOlL YCMAHOE
Ku (uaobpaxerue yoaneHHO20 WCMOLHUKA
cgema (okHa ) opmupyemes npakmuyec-
KU &8 (hoxaAbHOL nAOCKOCTU ):

2)D=1/F;

3) F =60 mm=0,060m;
N S

4)D = 5.06 17 dnmp.

UccneposaHune cBOMCTB M306parkeHUs

Ncnonb3ys cobupatollyto NnH3y, 3KpaH, namny Ha NOACTaBKe, UCTOYHWUK TOKa, COeaMHU-
TeNbHble NPOBOAA, KJIOY, JIMHENKY, COBepUTe 3KCMEePUMEHTaNbHYIO YCTAHOBKY /151 UCCNefoBa-
HWUS CBOMCTB M306pakeHus, NoslyYeHHOro C NOMOLLbIO COBMpaloLWEeN NNH3bI OT laMrbl, KOTO-
pas pacrnosioXeHa OT LeHTpPa JIMH3bl Ha paccTtosHun 15 cm.

B 6naHke oTBeTOB:

1) chenaite cxeMaTMYECKUM PUCYHOK 3KCMEPUMEHTAsIbHOW YCTAHOBKM AnsA HabnogeHus
M306paKeHUs Namribl, NOJIYYEHHOrO C MOMOLLbIO COBUpatoLLEN NIUH3bI;

2) nepensuras 3KpaH, Mosyuynte YETKOe M30OparkeHue flamrbl U U3MepbTe PACcCTOSHUSA OT
NaMnbl 4O SIMH3bI U OT IMH3bI O 3KPaHa;

3) cchopmynupyiTe BbiBOA, O CBOMCTBAX M306paykeHWsa (MHMMOE WM OeNCTBUTENbHOE,
YMEHbLUEHHOE W/ YBE/IMYEHHOE, NPAMOE UIN NEPEBEPHYTOE).

O6paseL, BO3MOXKHOIO BbIMOMTHEHUA

1) Cxema 3KcnepuMeHTabHOW YCTaHOBKH.

JNlamna A JkpaH

«— d|—>le——d)—»

0

\

2) U3mepeHue pacctoanuin: d; = 15¢cm; d, = 10 cm.
3) CeoiicTBa M30bpaxkeHus: AenCTBUTENIbHOE, YMEHbLUEHHOE W NEPEBEPHYTOE.

Komnnekm conymcmByrowsux anemeHmoB ona akcnepumeHmo8
no 371eKmpoOuUHAMUKe

O6opynosaHue (puc. 2)

1. UCTOYHUK NUTaHMA NocToAHHOro ToKa 5,4 B.

2. BonbtmeTp aByxnpepencHbin: npegen usameperusa 3 B, ueHa pgenenuns wkanol C = 0,1 B;
npepen uamepexus 6 B, ueHa genenns wkansl C = 0,2 B.

3. AMnepmeTp aByxnpepesbHbii: npeaen uamepenus 3 A, ueHa genexus wkansl C=0,1A;
npenen usmepenus 0,6 A, ueHa genenus wkansl C = 0,02 A.

4. MNepemeHHbIN pe3ucTop (peoctar) conpotuenenHnem 10 Om.

5. Peauctop R5 conpotuenerunem 8,2 OM, 0603HauuTb Kak Rj.

6. Pesuctop R3 conpotunenvem 4,7 Om, 0603HauunTh Kak R,.

1. CoeguHuTenbHble nposoga (8 wr.).

8. Kntou.

9. Pabouee none.
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Puc. 2. O6opynoBaHue KOMMNEKTa 415 NPOBEAEHUS SKCMEPUMEHTOB MO 3NEKTPOAUHAMUKE

OnpepeneHue 3NeKTPUYECKOro CONpoOTUBJ/IEHUA pe3ucTopa

[nsa BbINONHEHWS 3TOro 3apaHus WUCNonb3ynte naboparopHoe ob6OpPyAOBaHWE: UCTOUYHMK
nocTosHHOro Toka (4,5 B), BonstMeTp, amnepmeTp, Koy, peocTar, CoefMHUTE IbHble NPOBOAA,
pe3ncTop, obo3HadeHHbIn Kak R;. CobepuTe 3KCnepuMeHTabHYlO YCTaHOBKY AJ1A onpeaese-
HUA 3NEKTPUYECKOro CONpoTUBNEHUS pe3unctopa. C noMoLLbio peocTtata yCTaHOBUTE B LLEMU CHU-
ny ToKa, paeHyto 0,5 A.

B 6naHke oTBeTOB:

1) HapucyiTe 3NEeKTPUYECKYIO CXEMY 3KCMEPUMEHTAsIbHOW YCTAHOBKMU;

2) 3anuwmnTe hopMysy ANS pacyéTa 3NeKTPUYECKOro CONpPOTUBIEHUS;

3) yKaxkuTe pe3synbraTtbl U3MepeHus Hanps>keHus npu cune Toka 0,5 A;

4) 3anuwnTe YUCNIEHHOE 3HAYEHWE INTEKTPUYECKOrO COMPOTUBNIEHUA pe3ncTopa.

O6pa3seL, BO3MOXXHOrO BbINOJIHEHUA

1) Cxema sxcnepumenmanbHoll VEManoskli:

T i
> e DL R — GE g
2T 7 R T
HNI=05A U=308B;
4R=60n

OnpepeneHne MOWHOCTU 31I€KTPUHECKOIO TOKA
Ncnonb3ya McTouyHMK nocTtosHHoro Toka (4,5 B), BonstmeTp, amnepmeTtp, Kitod, peocTar,
coefMHUTENbHbIE MPOBOAA, PE3UCTOP, COBEpUTE IKCMEPUMEHTASIbHYIO YCTAaHOBKY A/1S onpeae-
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NNEHUS MOLLHOCTH, BbIAENAEMOW Ha pe3ncTope, Npu NpoTekaHun no Hemy Toka. C nomoubio
peocTaTta yCTaHOBUTE B Lienu cuny Toka, paeHyto 0,5 A.

B 6naHKe oTBETOB:

1) HapucyiTe 3NEeKTPUYECKYIO CXEMY 3KCMEPUMEHTANIbHOM YCTaHOBKM;

2) 3anuwuTe hopmMyny A5 pacyeta MOLLHOCTU 3IeKTPUYECKOrO TOKa;

3) yKaxkuTe pe3synbraTtbl U3MepeHus Hanps>keHus npu cune Toka 0,5 A;

4) 3anuwmnTe YMCNEHHOE 3HAYEeHME MOLLHOCTU 3N1EKTPUYECKOrO TOKa.

O6pa3seL, BO3MOXXHOrO BbINOJIHEHUA

1) CxeMa sECOEpHMEHTANEHOR YCTAHOEKH!

I

A~
(&)

NP =UL
NI=054; U=30E

P = 1,5Bm;

NMpoekTHble paboTbl

Cpenn pasHooOpasHbiX HampaBfieHU COBPEMEHHbIX MefArorMyecKUX TEXHOMOTUW Beay-
Llee MeCcTo 3aHMMaeT MpPOEeKTHO-UCC/iefoBaTelbCcKasA AeATeNIbHOCTb yyawmxcsa. [naBHas ee
Maes — 3TO HanpaBNEHHOCTb y4eOHO-NO3HaBaTe/IbHOW AEATENIbHOCTU Ha Pe3ysibTat, KOTopbIn
NoNy4aeTCs Mpu peLUeHnU NPaKTUYECKOW, TEOPETUHECKOW, HO 0Bs3aTesIbHO JIMYHOCTHO U CO-
LMasibHO 3HaYMMOW Npobnembi.

lMpumepHoie membl npoekmMHoix pabom

7 knacc

1. U3mepeHre hnsnyeckmux xapakTepucTMK AOMALLHUX XXMBOTHbIX.

2. Mpubopsbl Mo d13nKe CBOMMU pyKaMu.

3. KapToTeka onbITOB 1 3KCNEPUMEHTOB MO U3MKE.

4. Du3nka B UrpyLLKax.

5. [ne *XunBET aneKTpuyecTBo?

6. ATMmocchepHoe faBeHWe Ha ApYrux niaHeTax.

7. Du3mnKa B CKa3Kax.

8. NpocTble MeXaHN3Mbl BOKPYT Hac.

9. Nouyemy mMacno B Boae He TOHET?

10. MNMapyCHUKKU: UCTOPUSA, MPUHLMI OBUKEHMS.

11. OnpegneneHue nnoTHOCTH TeTpagaHou 6ymaru u coorsetcteue eé NOCTy.
12. Mudbl 1 nereHapl hU3UKH.

13. JlereHpa 06 oTKpbITMKM 3aKoHa Apxumeaa.

14. Kak onpenenutb BbICOTY AepeBa C NOMOLLbIO NOAPYYHbIX CPencTs?

15. Uccnepnosanue kKoadduumeHTa TpeHns 0byBU O pasIMUHYIO NMOBEPXHOCTb.
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16. N3mepeHune NNOTHOCTU Tena YenoBekKa.

17. U3mepeHue BbICOTbI 34aHMA pa3HbIMKU crocobamu.

18. U3mepeHne BpeMeHU peakumm NoapoCTKOB U B3POC/IbiX.
19. 3uma, u13nKa U HapoaHblE NPUMETBI.

20. [bixaHWe C TOYKM 3PEHNS 3aKOHOB (DU3UKM.

21. [lencTBUe BbITA/IKMBAKOLLEN CUTbI.

22. ApxvMenoBa c1a U YesloBeK Ha BOAE.

23. ArperatHoe COCTOSAIHUE Xere.

8 knacc

1. ApTepuanbHoe naeneHue.

2. AtmoccthepHoe faBneHne — NOMOLLHUK YesloBeKa.

3. BnaxkHocTb BO3ayxa M €€ BNUSHUE Ha XXU3HeAeATeIbHOCTb YesloBeKa.

4. BnusHue 6nyxaatoLLero Toka Ha Koppo3uio MeTasnna.

5. BnusHve BHeLWHMX 3BYKOBbIX pasgpaxkutenen Ha CTPYKTypy BOAbI.

6. BanaHue marHMTHOM aKTMBaLUKM Ha CBOMCTBA BOJbI.

7. BnusHue obyBM Ha OMOPHO-ABUraTesibHbINA annapar.

8. Bo3pencTeme MarHWTHOrO nossi Ha Guonoruyeckue o6bEKTDI.

9. BbipalmBaHme Kp1CTanioB U3 pacTBOPOB PasfiMiHbIMKU METOAAMM.

10. BolpawuBaHve KpucTanioB NoBapeHHOM COMM U caxapa U UlyveHue ux popmol.

1. Thas. JedeKT 3peHus.

12. 3aHUMaTenbHble hU3MYEeCcKUe onbIThl y BaC AoMa.

13. U3mepeHune nnoTHOCTM TBEPAbIX TEN pa3HbIMKU Criocobamu.

14. N3mepeHune cunbl ToKa B OBOLLLAX U hpyKTax.

15. M3MepeHHe CONpPOTMBIIEHUS WU YAENbHOIMO COMPOTUBIEHUS pe3ucTopa C Haubosbluen
TOYHOCTbIO.

16. UccnepnoBaHue MCKYCCTBEHHbBIX MCTOYHMKOB CBETA, NPUMEHSEMbIX B LLUKOJIE.

17. 3yyeHune NnpuymH U3MEeHEeHUs BNa>KHOCTW BO3ayXa.

18. UcnapeHue B Nnpupoae 1 TEXHUKE.

19. UcnapeHue 1 BNaXXHOCTb B YKU3HW >KMBbIX CYLLLECTB.

20. NUcnapeHue 1 KoHOeHcaLMA B )KMBOM NpUpOAE.

21. Ucnonb3oBaHue 3Heprum ConHua Ha 3emne.

22. UccnepoBaHue ABUXKEHMA Kanesb XUAKOCTU B BA3KOM cpepe.

23. UccnepoBaHue 3aBUCMMOCTU aTMOCCEePHOro AaBNEHUA U BAAXXHOCTU BO34yXa OT BbICO-
Tbl KOHTPOJIBHOM TOYKM.

24. UccnepnoBaHue 3aBUCMMOCTU 3/1IEKTPUYECKOrO COMPOTUB/IEHUS MPOBOLHUKA OT TeMne-

patypbl.
25. UccnepoBaHue 1M U3MepeHue TemMnepaTtypbl NiaBAEHUS XXUAKUX CMeCeN.

9 knacc

1. BnusiHne 3ByKa Ha >XWBble OpraHuW3Mbl.

2. BnusaHue 3ByKOB U LLYMOB Ha OpraHuWsM YesioBeKa.

3. 3ByKOBOM pe3oHaHC.

4. 3yyeHune paamaumoOHHOM U 3KOMOrMyecKon 06CTaHOBKM B BalLEM HACEIEHHOM MyHKTE.
5. U3yyeHre CBOWCTB 3/1EKTPOMArHUTHBIX BOJH.

6. MHepuusa — npuyMHa HapyLLIEeHWS NpaBua JOPOXKHOIO ABUMKEHMA.

7. UIHTepaKTMBHbIM 3aja4HWUK MO OQHOM U3 TeM Kypca (hU3MKM.

8. NoHunzauus Bosgyxa — nyTb K JOMTONIETHIO.

10. UccnepoBaHue KoadhduuMeHTa TPEHUSA 0OYBU O Pas/IMUHYIO NOBEPXHOCTb.
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11. UccnepoBaHne MexaHUYECKUMX CBOMCTB NONMUITUIEHOBbIX NAKETOB.

12. UccnepoBaHue NnoBepxXHOCTHOMO HatseHusa pacteopos CMC.

13. UccnepoBaHue pacnpocTpaHeHUs yibTpasByKa.

14. UccnepoBaHue CBOMCTB KaHLENAPCKOW CKPENKM.

15. UccnepoBaHre cpaBHUTENbHBIX XapaKTEPUCTUK KoadduumneHTa TpeHMA AN pasinyHbIX
mMaTtepuasnos.

16. UccnepoBaHue TENIOM30/IMPYIOLLMX CBOMCTB Pa3/IMYHbIX MaTepuasos.

17. UcTopus cozpaHua namnouyex.

18. Uctopus pas3sutus TenecdoHa.

19. Kak ynpaBnstb paBHoBecuem?

20. Kakoe Hebo ronyboe! Otyero oHo Takoe?

OcHoBHble 3Tansbl pa6OTbI Hag nHOnBUWAOyasibHbIM NPOEKTOM npencrtaB/ieHbl HA PUCYHKE.

Aransl paboTbl HA4 MHAMBUAYANbHbLIM npoel{'rong -

* Bribop Tembi
Opranu3aludoOHHO- * OnpeencHue Ueu, 3a1a4

IMOArOTOBUTEIBLHBIN » CocrarieHue riaHa
* OmnpeaencHue GOpMBI MPOCKTaA

* Pabora c nureparypoii
VccnenoBaTenbCKUM + TIpoBeneHue McCneIOBaHUS
» Koncynsranuu

* O¢opmiieHue pe3yibraToB

* IIpeaBapurenbHas 3amuTa

* TloaroroBka K myOIHYHON 3aiuTe
* IlyGnuynas 3ammra npoexra

3aKJIIOYUTEILHBIN

OcHoBHble 3Tanbl pa60TbI Had UHonBnagyasibHbIM NPOEKTOM

CueHapuu BHEYpPOUYHbIX MEPONPUATUI

K8ecm-uzpa «Mckamenu knada» (7 Knacc)

1. OCHOBHbI€ LeNu U 3a4a4U Urpbl

OcHOBHbIE METOAUYECKUE U ANAAKTUYECKHUE LLeNu urpbl: 0606WNTb U pacluMpUTb 3Ha-
HUWS, NOJTyYEHHbIE YYaLLMMUCA Ha YPOKax (hU3MKK; NOKa3aTb UX UCMOJb30BAHWUE B XKU3HM; Npoby-
OMTb B YYaLLMXCA CTPEM/IEHWE K TBOPYECTBY, BbipaboTarb Y HUX YMEHWE MbIC/IUTb, NPOSBAATb Ha-
XOAYMBOCTb B TPYAHbIX CUTYaLMSX; CMIOCOOCTBOBATb 3CTETUHECKOMY BOCTMTAHMIO YYaLLIMXCS.
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OcHoBHble 3a4a4M Urpbi:
* Mony4YnuTb O6LLYIO KapTUHY YCBOEHMSA 3HAHWIA, YMEHMIM U HABbIKOB YYaLLMXCA, KOMMIEeKC-
HOrO MX MPUMEHEHMSA Ha NPAKTUKE;

* copencTBoBaTb (hOPMUPOBAHMIO MAEN NMO3HABAEMOCTU OKPY>KAIOLLLEro MUpPa;

* BblpaboTaTb yMeHUs paboTaTb B KOSIIEKTHUBE;

* pa3BMBaTb CAMOCTOSTE/IbBHOCTb MbILLIEHUS NPU MPUMEHEHWUM 3HAHUIM Ha NPaKTHKe;

* MO3HAKOMMWTb YYaLLMXCA C HEKOTOPbIMU MOHATUAMMU, KOTOpble ByayT mnaydarbca B8 8 u 9

Knaccax (MarHuTHoe nosne 3emMn, CUCTeMA OTCYETA).

2. OpraHu3auus U NOAroTOBKa Urpbl

OpraHuzaums 1 NoAroToBKa Urpbl NPOBOAUTCA NO CIEAYIOLLMM HAMpPaBIeHUsAM:

* paspaboTka NporpamMMbl, COAEP>KAHUA U CTPYKTYpbl UrPbl B COOTBETCTBMM C MOCTAB/EH-

HbIMW LLeNaMu;

* (opmrpoBaH1e KOMaHA U BbIOOP KanutaHoB.;

* BblI6OP MOMOLLHMKOB BEAYLLErO U3 YHaLLMXCA CTApPLUMX KNacCoB;

* MOArOTOBKA YYaLLMXCA K MPOBEAEHUIO Urpbl (KBECTA).

B ponu Beayuiero sbictynaet yuutens. OH TuiatenbHO creaut 3a Urpom, obbsacHsaeT eé
y4YacTHWKaM npasuna, NoMoraeT UrpokKaM, a MHOrAa BbICTyMaeT B POsv TaMHOrO NocpepHUKa
MeXay NepcoHaXkamu.

2.1. PazpaboTka nporpaMmbl, COaep>KaHUA U CTPYKTYPbl Urpbl

3apaHua ons KBecta KOMMNEKTYIOTCS U3 psAfa hU3nMYecKUX 3afa4 NPaKTMYEeCKOro coaepia-
HUA. 3a4a4M CoCTaB/IeHbl MO ceayiowmM TeMam Kypca dbusuku 7 knacca.

* [lepBoHayanbHble CBEAEHUS O CTPOEHUU BelLecTBa.

* MexaHuuyecKoe aBuXKeHue.

* Bsaumopeicrteue Ten.

» [aeneHuve TBEpAbIX TeN. ATMmochepHoe AaBneHue.

+ Pab6ora. MouiHocTb. IHeprus.

* [lpocTble MexaHW3MblI.

KBecT npoBoaMTCs Ha TeppUTOpMM LWKosbHOro ABopa. OH HauyMHaeTCa C IMHENWKU BCEX KO-
MaHA4, Ha KOTOpOMW Beayuimi (yuutenb) obbsacHAeT npasuna urpbl. [lpy 3TOM KanutaHam Ko-
MaH[ BblAAETCA KapTa C YKa3aHMeM MapLupyTa ux ABuKeHus. B cooTBeTCTBUM C 3TUM MapLupy-
TOM KOMaHAa foJI)KHa NPOWTU 7 CTaHUMK:

* ct. HbIOTOHUA;

« ct. MACKAJINA;

« c1. PA3MbILWIANKHUHO;

» ct. JIMTEPATYPHAA;

« ct. JOTOHANKWNHO;

» c1. CMEKAJIKA;

« cT. BBITECHAMKMHO.

Kaxkpas KomMaHza MMeeT CBOK NOC/iefoBaTeNlbHOCTb NpoxoxaeHus mapupyta. (Mpumep
MapLUPYTHOW KapTbl CKaHMpoBaH.) Ha KaXkaom CTaHUMK CTapLUEKTACCHUK BbAAET KanuTaHy Ko-
MaHAbl KAPTOYKY, COEpP KaLLyto TEKCT 3afaHuKsA, a 3aTeM NPOBEPSIET NPaBUIbHOCTb €ro BbiNos-
HeHus. 3a OTBETbl U AOMNOJSIHEHUS YeHaM KOMaHAbl BblAAIOTCA »KETOHbl pasHoro ugeta. (Mo
OKOHYaHWW Urpbl YYUTENTb MOXKET OLLEHWUTb JIMYHbIE SOCTUXKEHUS KaXKAOro y4acTHUKA MO KOMU-
4eCTBY LiBETHbIX XETOHOB.)

B cnyyae npaBunbHOro BbINONHEHUS MOCTaB/EHHOW 334a4M KoMaHza nonyyaet c/1080-noo-
ckasky' v paspelueHue asuratbes aanbiue. Ecnu komaHaa He cnpaeunach ¢ 3aaaHUeM, oHa yxo-
OMT Ha cnegyoulyilo cTaHuuio 6e3 noackasku. Korga komangoi OygeT npowgeHa nocnegHsas
CTaHUMA UX MapLUPYTa, Y4aCTHUKM KOMaHAbI AO/KHbI OyayT BEpPHYTbCSA Ha Ty CTaHUMIO, Fae C 3a-

! Cnoea-nopackasku npusenetbl B Mpunoxernn 1.
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JaHueM oHu He cnpasunucb. Cobpas Ha Bcex CTaHuusaX 7 CNOB-MOACKA30K, pebsaTa, NposBuB
CMeKasKy, MOryT onpeaesivTb TeIo OTCHYETA M KOOPAMHATbI CNPATAaHHOrO Knaga.

2.2 ®dopmupoBaHUe KOMaHA U BbIGOP KanMTaHOB

Yyawmecs ogHoro 7 Knacca unm asyx 7 Knaccoe pasbusaroTcs Ha KoMaHabl no 5—6 yeno-
BeK (4MCI0 KOMaHA U CTaHUMI MOXKeT BbiTb Apyrum). Kaxkaas us komaHg BoibvpaeT cBoero Ka-
nutaHa. M gomkeH 6biTb yHalLMinca, XOPOLLO 3HAKOLLMIK (DU3UKY, MOJb3YIOLLMIICA aBTOPUTETOM
B K/lacce 1 obnagaoLwmii XopoLLIMMU OPraHM3aToOpCKUMMU CMOCOBHOCTAMM.

KanuTtan ponxeH:

1) nonyuunTb y BeAyLLEro KapTy C yKa3aHWEM MapLupyTa ABUXKEHUS CBOEN KOMaHAbl;

2) Nnony4uTb 3afaHMe y NOMOLLHWKA BeayLLero;

3) obcyauTb € ToBapuLLLaMK CNOCob BbINOIHEHWUA 3a4aHUS;

4) Ha3Ha4YUTb UCMOJIHUTENEN;

5) cneputb 3a NPaBUNBHOCTLIO BLINMOSIHEHMA 3a4aHUs;

6) npoBecTH BMeCTe C YJieHaMU CBOEW KOMaHAbl aHa/IM3 NOJIyYeHHbIX pPe3ysbTaToB, caenatb
BbIBOAbI M /1NN HeOBXOaMMble PacyéThl;

7) caatb OTYET MM NPOUHDOPMUPOBATL YCTHO MOMOLLHUKOB O BbINOJIHEHWMU PaboThl (B CNy-
yae HeobxoANMOCTH).

2.3 Bbi6op NOMOLWHUKOB BeAyLLErO

MOMOLHUKM BbIOMPAIOTCA YYMTENIEM M3 YYaLUMXCA CTapluMX KnaccoB. Yuutenb 3apaHee
06bACHAET UM UX 0OA3AHHOCTM, ONUCHIBAET XOf, PELLUEHUSA 3aaHWi U NPefoCTaBNAeT NPaBu/ib-
Hble OTBETbI K HUM. [OMOLLHMKM BeayLLero BMecTe C yunuteneM opopMsOT U FOTOBAT CTaHLMM
n obopyaoBsaHue.

lNMoMOLLHMKM BeayLLEro LOMKHbI:

1) BblAaTbh TEKCT 3aflaHWUs KanuTaHy KOMaHApbl;

2) CnepmTb 3a NOPSAAKOM €ro BbINOJIHEHUA U AeATENIbHOCTBIO YHaLLMXCS;

3) OueHWTb NPaBUIBHOCTL BbINOSIHEHWUS 3a4aHNUS;

4) BblaaTb YXETOH aKTUBHbIM Y/IeHaM KOMaHzbl.

3a NosHbIM NPaBUIbHBIN OTBET — YKETOH KPacHOro LBeTa.

3a [OMNONMHEeHUSA UK HEMOJHbIN OTBET — KETOH >KENTOro LseTa.

B cnyyae ycnewHoro BbiNosHEHWA 3a4aHUS HY)XXHO BblAaTb KanuTaHy KOMaHapbl CIOBO-NOJ-
CKa3Ky.

2.4. NoaroTtoBKa y4yalwmuxca K NpoOBEAEHUIO UrPpbl (KBecTa)

MoarotoBKa yyalmMxca K Mrpe OCyLLECTB/IAETCSA Ha YpPOKax B paMKax yyebHoW nporpammbi
npu noeTopeHun n 0606LLIEHMN NPOMAEHHOIO MaTepuana, a NoaroToBKa NOMOLLHMKOB Bedy-
LLLero — Ha AOMNOJIHUTENbHbIX 3aHATUSAX.

TekcTbl 3apgaHumn

KAPTOYKA Ne 1

Bbi Ha craHumm JOTOHAMKMHO.

Ornsaxutech Bokpyr! Bbl yBUAMTE, YTO BCE, YTO BaC OKPYXKAET, HAXOAUTCA B ABUXKEHUU: NJTbl-
BYT no Heby obnaka, KonebnoTca NUCTbA AepeBbeB, MUMO BaC MPOXOAAT JIO4M, NONA3AKOT MO
3eM/ie MypaBbM, fieTatoT NTuupl U T. 4. [TpucMoTpuTech BHUMaTeNbHO, U3 OQHOMO MecTa B Apy-
roe Tena ABWXYTCSA MO Pas/iMYyHbIM JIMHUAM, KOTOPblE Ha3bIBAIOTCS:

1.eeueeeer, @ TAKXKE C PA3/IMYHBIMU CKOPOCTAMMU.

Hanpumep, Myxa moxeT netatb co ckopocTbto 18 KM/4, a CKBOpelw, — CO CKOPOCTbIO
20 m/c. A Kak 6bICTPpO CMOXKeT HexkaTb caMbli ObICTPbIM NapeHb U3 BalLen KOMaHAb!?

2. Onpepenute ero ckopocTtb Ha ydactke asvHon 100 M. Y3Haiite, KOro oH cMoXeT 060-
rHaTb, MyXy WK CKBOpLa.

3. A ewwé paccunTanTe CpeHIO KUHETUYECKYIO 3HEePruio Ballero CnpuHTepa.

O6opynoBaHuWe: 3/1EKTPOHHbINA CEKYHAOMEP, PY/eTKa, HanosibHble BECHI.

135



KAPTOYKA Ne 2

Bbl nonanu B ctpaHy HBIOTOHMIO.

B stoi cTpaHe cambiMu fIIOOUMBIMKM CNOBaMK ABMAIOTCA «CUNA», «Maccas, «3HEpPrus».
A BaM 3HaKOMbl 3TW TepMUHbI? KoHeyHo, Mbl He coMHeBaemcs! Passe mornu Te, KTo He obna-
JaeT AOCTaTOYHOM CUMOW M 3Hepruen, oTNPaBUTbCSA Ha NOMCKK Knapa?!

Tak BOT: BbibEpUTE M3 KOMaHAbl ABYX CaMbIX CWJIbHbIX pebart. Ytobbl He GblLIO CNOpPOE,
Cyobén nycTb byaet npubop A18 U3MepeHus CUsbl.

1. Kak oH Ha3biBaeTcs?

2. [lanee yyawiunecs OOMKHbI ONPenenuTb CPEAHIO MOLLHOCTb, KOTOPYIO OHU ByayT passu-
BaTb, MOAHMMASACb, OOroHAA Apyr apyra, no nectHuue ¢ 1-ro Ha 3-i aTax.

3. CpaBHuTe MolHOCTb asuratens astomobuns BMW-X5 (N = 272 n. c.) co cpeaHei moLi-
HOCTbIO BaLLUX pebAr.

Hy uto, Tenepb Bam NoOHATHO, NoyeMy Mbl NpuberaemM K ycsiyram pasfiMyHoOro poaa TeXHU-
kn? He nepexxuBaiite, UCTUHHAA CMNa YeNOBEKA B TOM, YTO OH MOXET CO3[4aTb 3Ty TEXHUKY M
3acTaBuTb eé paboratb Ha cebs.

O6opynoBaHWe: JMHAMOMETP, HaMOJbHbIE BECHI, 3NEKTPOHHbIN CEKYHAOMEP, KaNbKyNsaTop
(HepocTatowwyio MHboOpMaumio Bbl cMoXKeTe HanTh B UHTepHeTe).

KAPTOYKA Ne 3

Cnegnytlouiee 3aaaHue COQEPXKUTCA B 3aMMCKe, KOTOPYIO Bbl HAWAETE MeXAy BETBAMMU 3TOrO
KpacuBoro KyctapHuka. Ho 6yabte 0CTOPOXKHbI, HE YKONIUTECH O €ro LMMbl U He NpeBpaTUTeCh
B CNALLYO Kpacaeuuy!

Kcrat, obbsicHuTe, noxanyncra, BaweMy NOMOLLHUKY, nodyemy GbiBaeT Tak 60/bHO, Koraa
yKonewbcs 06 octpbiit npeamet. OH [0 cux nop 06 3TOM He 3HaerT.

TekcT 3anucku

1. 210 Bonwe6bHas crpaHa NACKAJTUA.

2. B yecTb Kakoro 3HaMeHMTOro YyesiloBeKa Ha3BaHa 3Ta CTpaHa M KaKoW yAMBUTENbHbIW 3a-
KOH Obln UM OTKpPbIT?

3. A tenepb BonwebHasa 3ajayka ana eac. Ha gHe cocypa Haxogutcs Teno, K KOTOpoMy
npuKpenseHa «noackaska». JloctaHbTe €€, He 3aMOUYUB PYKH, UCMOMb3YA TONbKO Te NpeaMeThl,
KOTopble BaM JacT NOMOLLHMK. OObACHWTE CBOM LENCTBUSA.

4. C noMouupblo AaTynKa AaB/ieHUs U3MepbTe AaB/IeHWe Ha AHe «BoswebHoro» cocyaa.

O6opynosaHue: BeApo C BOAOK, pe3MHoBas TpybKa, AaT4MK AABEHMUS.

KAPTOYKA Ne 4

Ha ctanumun PA3MbILLIANMKUHO sam HY>XHO BCMOMHUTb:

1. Kako# 13 npocTbix MexaHW3MOB: pblyar, 610K, BOPOT, HAaK/IOHHYIO MJIOCKOCTb, KWH UK
BUHT — [OJKEH MCMOMb30BaTb NIEHTANW, YTOObI NOMYYMTb BbIUMPbIW B pabote? He nydwe nu
NIEHTAIO UCMONb30BaTb AJ1A CBOEW BOXAENEHHOMN Lenu bonee CNOoXHbIM MexaHu3m?

2. U ctount nn emy BooOGLLLE UCMONb30BaTh 3TU NPUCNOCOBNEHUS, UK nydwwe obonTuch 6e3
HUX? YTobbl yOeauTbca B NPaBMIbHOCTM CBOEro OTBETa NpoaesianTe CBOM 3KCNEPUMEHT.

Mon 3TMM KamMHeM cnpsTaHa 3anucka C «MoAcKaskon». He gotparueasicb O KaMHsA pyka-
MW, LOCTaHbTE €€, UCMOJIb3YA NPOCTOM MEXaHU3M.

3. Mpounzeegute pacyéTbl, NOATBEPXKAAIOLLME BALUKU BbIBOAbI.

O6opynosaHue: nonara, py/neTtka, Teno Ajs onopbl.

KAPTOYKA Ne 5
HassaHnue aton ctaHumn — JIMTEPATYPHAS, Bo3MoskHO, Bbi30BET y Bac Bonpoc: «4T1o 06-
Lero Mexxay h1M3nMKoN U NUTEepPaTypom, MeXXay HayKoW U UCKYCCTBOM? »
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Bcnomuute, yto JleoHapao pa Bunun, M. B. JlomoHocos, WU. éTe n oyeHb MHOrmMe apyruve
3HaMeHWTble eCTECTBOMCHbITATENIM BHEC/IU BKA4 B pa3BuThe Hayku u uckycctea. ObpaiyeHue
YY€HbIX K NIUTepatype M UCKYCCTBY HE C/lydalHO: XyOOoXKeCTBeHHble obpasbl HepeaKo MoAcKa-
3blBa/IM UCCle[oBaTeNisiM MyTb K NPABU/IbHBIM PeLLUeHUsSM UMEHHO TOraa, KOoraa JIorMka oKasbl-
Basiacb beccunbHa. Bot u Bam ceituac npenctaBUTCA BO3MOXKHOCTb «HABECTM MOCTbI» MeXay
(hp13nKOM 1 Xy#0XKeCTBEHHOW IMTepaTypou.

Bam HeobxoanMo pasragatb KpOCCBOPA, C/IOBA ANA KOTOPOro Bbl HAWAETE B OTPbIBKAxX U3
nuTepatypHbix npousseneHuii'. Kpocceopa ckaHMpoBaH, BbiaeneHHoe COBO ABNSETCA Mnoj-

CKa3KoW2.

KAPTOYKA Ne 6

Ha craHumn CMEKAJIKA 3anucKy ¢ noackaskow Bbl HanaeTte B 3ToW KHure. He cnewwure!
CHayana onpegenute eé maccy. Cnoxute undpbl U3 3HaYeHMa Maccbl. Ynucno, kotopoe Bbl No-
Nly4ynTe, COOTBETCTBYET CTPAHMLE C «MOACKAZKOM».

O6opynoBaHuWe: pe3nHKa C KPIOYKOM, Fpy3bl U3BECTHOM MacCChl U SIMHENKA, KycoYeK Mena.

Ha 3Toi ctaHumm gomkHa 6biTb JOCKA, K KOTOPOW MOXHO MOABECUTb PE3UHKY.

KAPTOYKA Ne 7

HaseaHue 3ToM cTaHuUuMu BbITECHAWKMHO NMOACKaXKeT BaM, Kak NOCTYNUTb B C/IEAYIOLLEN
CUTyauuu.

Ha nHe 3Toro cocyaa Bbl yBUMAWUTE ANLO C «CEKPETOM». TONIbKO NOC/e TOro, Kak OHO BCMJibl-
BET, Bbl CMOXeTe BCKPbITb «ceKpeT». O6bACHMTE MOMOLLHWKY BEAYLLErO, YTO HYXKHO A1 3TOr0o
caoenatb. Bce Heobxoaumble npubopbI Bbl NOMyYMTE y CTapLUEKIACCHMKA.

O6opynoBaHue: cocya C BOAOW U ANWLOM, Madyka conu (Bblgatb €€ TOIbKO Mocsie Toro, Kak
06 3TOM MonNpoCHAT yyaluecs).

! OTpbiBKM U3 NUTEpaTYpPHBIX NPOMU3BENEHNI NpUBeAeHbI B [punoxernn 2.

2 Kpocceopg, npeactasneH B Mpunoxerun 3.
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NMPHUJ1I0XKEHHE 1

MapuwpyTHas KapTa

demekad niowadhq |
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TekcT-HanyTcTBMe Ha 06paTHOM CTOPOHE MapPLIPYTHOWU KapTbi

Kaxkgbl MmeytaeTt HalTK Knaga!

A tb1? Ecnu pga, TO TBOA MeuTa MOXKeT ocyliecTeuTbes! Ho Tonbko npu ogHOM ycnoeuu: knapg,
CMOXET HalTU TONbKO TOT, KTO XOPOLLO y4un 13Ky B TeueHue Bcero ropal

Hy uto, nonpobyewb?!

Cmeno peurarics Bnepén no CBOEMy MapLIpyTy U, NpeXae YeM YTo-To CAenatb, Aymau, ay-
MaK 1 gyman!

CnoeBa-noackasku

1. Kabuner.

2. Ne 41,

3. ®uoneToBbIi.

4. ligeToK.

5. Ha BocTok.

6. [o ozepa.

7. 20 waros Ha cesep.

B kabuHete N2 ... Ha OKHe HaxoauTcsa duroneTosbii LBeToK. B HEM cnpsaTaH komnac. LiseTtok
ABnsetca TenioM otcyéta. O3epo «HakneeHo» Ha cTeHe B KabuHeTe (poTo0BOM MMM KApTUHKA).
Knag Haxogutca B nabopaHTckon. B kadecTse knaga yyawmecs HaxogaT, Hanpumep, KOpobKy
C LWOKONaaHbIMKU HaTOHYMKaMK.
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NMPHUJI0XKEHHE 2

OTpbIBKM U3 IUTEpPATYPHbIX NPOU3BEAEHUMN

1. A. . MnaroHos. «AMckas cnoboga»

«[Mocpeau cnoboabl cTosan aByx3TaxkHbii cTapbii oM. OKoso Hero Konogesb, a y Konoaua
KpYrblM capal — TeMHuUa Ana nowanu. B Tol TeMHuUuUe uenbi aeHb nowaab KpyXunacb Ha
y3KOM MecTe, Tackas AepeBsAHHOe BoAWno. Ha Bogune 3akpyyuvMBanmcb U pacKpyyMBasMCh Be-
PEBKM, KOTOpble Tackanu Gagbsamu Body U3 konoaua. Boga cnveanack B 6onblwon YaH, a us
YyaHa Hanyckanacb B KOpbiTas.

Kakue npocmele mexaHu3mel ucnone3oBanuce 014 nodvéma 8o0si? (bnok.)

2. A. P. benses. «Yenosek-ampunbus»

«Mxtnangp onyckancs Bcé rmy6bxe u rmybxe B cymepeuHble rnybuHbl okeaHa. Emy xorte-
nocb 6bITb OAHOMY, NPUIUTH C CeBs OT HOBbIX BriedYatieHni... OH norpy>kancs Bcé MeaneHHee.
Bopa crtaHoBMnach nnotHee, oHa y)e AaBWSa Ha Hero, AbllaTtb CTAaHOBWIOCb BCE TpyaHee.
34ecb CTOANM ryCTble 3e/IEHO-Cepble CYMEPKM».

3Ha4umenoHo U MeHsemcsa nnomHocme Bo0el ¢ enybuHol? Kakas ¢pusuyeckas BenuduHa
usmeHsnacs ¢ enybuHol? (Qasnerue.)

3.1 5. M. bacé (xokky — AanoHckas noasus)

«C TpeckoMm NonHyn KyBLUWH;

Houbto Boga B HEM 3aMép3na,

A npobyauncs sapyr».

lMouemy Boda npu 3amep3aHuu pazopBana kyBwuH? Kakue ¢pusudeckue BenuquHel usmMmeHu-
nuce? (3. — 06béM 1 5. — nnotHoCTb.)

4. A. M. Bonkos. «BonwebHuk U3ympyaHoro ropoga»

«CKOpO nyTelecTBEHHUKM OKasa/iMcb Cpeay Heobo3pUMOro MakoBOro Moss. 3anax mMaka
yCbINaseT, HoO DM 3TOrO He 3Hafia M NpoaosiKana MATH, BecneyHo BAbIXas CNAAKOBATbINA M
yCbINAAOWMIM apoMmar... Beku eé otsaxkenenu, 1 en y>KacHO 3axoTeNloCb CnaTtb.

BcnedcmBue kakoeo ¢usuyeckozo s8neHus 3anaxu pacnpocmparsiomcs 8 8o3dyxe? (Aud-
dysus.)

6. JI. Kapponn. «Anuca B 3asepKanbe»

«Cronno KoHio octaHOBUTbCA... Kak Pbiuapb TyT e neten Bnepén. A korga KoHb cHoBa
Tporascs ¢ MecTa... PbiLapb ToT4ac nagan Hasany».

O6wvscHume, ymo npoucxoduso ¢ Peiuapem? (MHepums.)

7. 1. H. ToncTon. «Jlebenmn»

«Jlebenmn ctaen netenn M3 xonoaHOW CTOPOHbI B Ténsble 3emnun. OHW neTtenu yepes Mope.
OHu netenu peHb 1 HOYb, M APYrOM AeHb U APYryto HOYb OHU NeTeNn, He OTAbIXas, Hag BOAOM...
Bnepeau netenu crapble, cunbHble nebenm, c3agun netenu Te, KOTopble OblLIM MOSIOXKE M Cna-
bee...»

Moyemy Bnepedu nemsm obbi4HO 6osee cunbHbie nmuysl ? (ConpoTueneHue.)
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NMPHUJI0XXEHHE 3
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Peanusauusa obpasoBaTenbHbix nporpamm no ¢usuke
C UCnonb3oBaHUEeM 000pPYAOBaHUA AETCKOrO TeEXHONAapKa
«LLIkonbHbIX KBAHTOPUYM»

7—9 knaccbl



2. Peanusauma obpasosaTenbHbIX Nporpamm no GpuUsMKe ¢ UCNONb3OBaHUEM
obopyaoBaHuA AeTcKoro TexHonapka «LLKonbHblt KBaHTOpUym» 10-11 Knaccbl
(yrnybneHHbIN ypoBeHb)



MoscHuTenbHasa 3anuckKa

Hetckue TexHonapku «LLkonbHbin KeaHToprym» Ha 6ase oblieobpasoBartenbHbiX opraHu3a-
umii (nanee — «lUkonbHbin KeaHTopuyM») co3paHbl ¢ Lenbio opraHuM3aumm obpasosartesibHOM
LeATeNbHOCTU B chepe 0BLLEro v AONOSIHUTENIbHOrO 0OPa30BaH1s, HaNpaBIeHHOW Ha CO3AaHue
YC/IOBUM NS pacluMpeHus copepkaHus obuiero obpasosanus. [pu pabore B «LLkonbHom
KeaHTopuyMe» y yyalumMxca pasBuBalOTCA €CTeCTBEHHO-HAy4YHas, MateMatuyeckas, Hpopmauu-
OHHasl rpaMoOTHOCTb, (POPMUPYETCA KPUTUHECKOE U KPeaTUBHOE MbilLIIEHUE, COBEPLUEHCTBYIOTCA
HaBbIKM €CTECTBEHHO-Hay4YHOW HanpaBIeHHOCTH, a TaK)Ke MOBbILIAETCA Ka4eCTBO 0Opa3oBaHus.

Llenb 1 3apaumn

* Peanusaumsa ocHOBHbiIx 06weobpa3zoBatesibHbIX MporpamMM Mo y4ebHbIM npegMeTam
€CTeCTBEeHHO-Hay4YHOW HanpaBieHHOCTH, B TOM YUCJIe B PaMKax BHEYPOUHOM AeATesIbHO-
cTn obyyatomxcs.

* Paspabotka 1 peanusaums pasHOYPOBHEBbIX LOMOJHUTENbHbIX 06LLe0B6pasoBaTebHbIX
NMporpaMm ecTeCcTBeHHO-Hay4HOW HanpaBNEHHOCTH, @ TAKXKE UHbIX NPOrpPamMMm, B TOM YUC-
Ne B KAHUKY/SAPHbIN nepuos.

* BoeneyeHune yyalwmxca v nefarornyeckux paboTHUKOB B MPOEKTHYIO AEATENIbHOCTD.

* OpraHusauusa BHey4ebHON 0EATENBHOCTU B KAHWKYNAPHBIA nepuoa, paspaboTka u pea-
NU3aumusa COOTBETCTBYIOWMX 0BpasoBaTenbHbiX NPOrpaMM, B TOM YUCE AS18 narepem, op-
raHW30BaHHbIX 0Opa30BaTe/IbHbIMM YUPEKAEHUAMU B KAHUKYNAPHbINM NepUoga.

* [losblweHne npodeccMoHanbHOro MacTepcTea negarornyeckux paborHukos «LLkonbHo-
ro KeaHTopuyma», peannsytomx OCHOBHbIE U AOMNOMHUTENbHbIE 06Leobpa3oBaresibHble
nporpammoi.

Cospanune «llkonbHoro KeaHTOopryma» Ha 6ase oO6uieobpasoBaresibHOW OpraHuW3aumu
npeanonaraeT Ucnosib3oBaHWe npuobpetaemoro obopynosaHus, cpeacTs obyyeHus U BOCMu-
TaHUA AnsA yrnybnéHHOro oCBOeHMs OCHOBHbIX 06pa3soBarebHbIX NMPOrpaMm OCHOBHOMO obLe-
ro u cpefHero obuiero obpasoBaHus, BHEYPOUYHOM AEATENIbHOCTH, MPOrPaMMm AOMNONHUTESNbHO-
ro o6pa3oBaHu1s, B TOM YUC/Ie eCTECTBEHHO-HAYYHOW U TEXHUHYECKOM HanpasiieHHOCTEMN.

Cospanve «LLkonbHoro KeaHTopryma» npegnonaraert paseutve obpasosaresibHoW UHdpa-
CTPYKTypbl 06LLeobpa3oBaTe/ibHOW OpraHu3auMu, B TOM Yuc/e ocHalleHue obuieobpasosa-
TeJSIbHOM OpraHv3aumu:

» obopynosaHueM, cpeacTsaMu obyyeHMs M BOCNUTAHUA A1 PACLUMPEHUA BO3MOXKHOCTEN
U3y4yeHus (B TOM YMCne IKCNepUMEHTaIbHOro) NPeaMETOB, KypCOB, AMCLUMMANH (Moayne)
€CTEeCTBEHHO-Hay4HON U TEXHUYECKOW HanpaB/eHHOCTEN MpU peasiM3aumn OCHOBHbIX 06-
LeobpazoBaTe/bHbIX NPOrpamMM U AOMNOHUTENbHbIX 0bLeobpasoBaTesibHbIX NPOrpamm;

* obopynoBaHWeM, CpeacTBaMu 0OYYEHUS U BOCMUTAHMA A1 HAaYa/IbHOrO 3HAKOMCTBa 00-
YYaIOLMXCA C MPOEKTUPOBAHUEM WM KOHCTPyMpOBaHWeM poboToB, 0OyyeHUsi OCHOBaM
KOHCTPYMPOBAHUA U MPOrpaMMUpPOBaHMUA, MPUHLMMNOB (PYHKLUMOHUPOBAHUSA M OCHOBbI
pa3paboTkn MH(OPMALMOHHBIX CUCTEM M annapaTHO-MPOrPaMMHbIX KOMIMIEKCOB U T. 4.;

* KOMMbIOTEPHbIM, NPE3EeHTALMOHHbBIM U MHbIM 0H6OPYAOBaHMEM, B TOM YMCIe 415 peanv3a-
LMK NPOrpaMM [OMONHWUTENBHOMO OBpasoBaHUA eCTeCTBEHHO-HAYYHOW M TEXHWYECKOM
HanpaBneHHOCTEMN.

MuHuManbHO HeobxoauMble (PyHKUMOHAMbHbIE U TEXHUYECKWE TpeboBaHWUA U MUHWUMasb-
HOE KOJIMYeCTBO 060pYyaOBaHMA, NepeyeHb PacXodHbIX MaTepuasios, CPeacTs 0Oy4eHUs U BOC-
nuTaHuMa gnsa ocHaweHua «LLkonbHoro KeaHTopuyma»s onpepensatotca PernoHanbHbiM Koop-
AanHatopowm c yuyétom lNprumepHoro nepeyHs obopyaoBaHus, pacxoaHbiX MaTepuasnos, CPeacTs
0by4eHUa 1 BOCMIMTaHUA B LENAX CO3AaHUA aeTckoro TexHonapka «LUkonbHbit KBaHToprym».

143



JKCNepUMEeHT SBNAETCA UCTOYHWKOM 3HAHUW U KPUTEPUEM MX UCTMHHOCTU B Hayke. KoH-
Lenu1s COBpeMeHHOro obpa3oBaHus NoApa3yMeBaeT, YTo B yHeOHOM IKCMEepPUMEHTE BeAyLLYHO
PONb [O/MKEH 3aHATb CAMOCTOSTENIbHbIM UCCNeA0BaTENbCKUIM yYeHUYeCcKui akcnepumeHT. Co-
BPEeMEeHHble 3KCNepPUMEHTasIbHblE UCCNeA0BaHUA NO (U3UKE YXKe TPYAHO NpPeacTaBuTb 6e3 uc-
NOMb30BaHUA HE TOMIbKO aHaNoroBbiX, HO M LMGPOBbIX M3MepuTenbHbiX Npubopos. B Mene-
panbHOM rocyaapcTeeHHoM obpasosarensHom craHgapte (nanee — PMrOC) nponucaHo, yto
OLHUM U3 yHMBEPCA/IbHbIX Y4eOHbIX aencteui (aanee — YY), nprobpetaemMbix yqalimMmucs,
JO/KHO CTaTb YMEHWE «NPOBEAEHUS OMbITOB, MPOCTbIX IKCMEPUMEHTaNIbHbIX UCCNeRoBaHUM,
MPSMbIX U KOCBEHHbIX U3MEPEHUIN C UCMOSIb30OBAHWEM aHANOMOBbIX U LMGPOBbIX U3MEPUTESNb-
HbIX NPUOOPOB».

YuebHbIi 3KCNEePUMEHT Mo hU3KKe, NMPOBOAUMBIN Ha TPaAWUMOHHOM obopyanoBaHuK (6e3
npMMeHeHus LUMdpPOoBbIX abopatopuil), He MOXKET B MOIHOW Mepe obecneynTb peLueHne Bcex
obpa3zoBaresibHbIX 3a4ay B coBpeMeHHoM Lkone. CnoxueLiasca cutyauus obycrioBeHa cy-
LLecTBOBaHWEM psiga npobnem:

* TPagMUMOHHOE LUKOJIbHOE 0OOpYyAOBaHWE M3-3a OrPaHUYEHUs] TEXHUYECKUX BO3MOXKHO-

CTeW He NO3BOJIAET NPOBOAUTb MHOTME KOJIMYECTBEHHbIE UCC/IEJOBaHMS;

* AJIUTENIbHOCTb MpoBefeHUs (DU3MYEeCKMX UCCNefoBaHUM He Bcerga cornacyercs C Afu-
TENbHOCTbIO Y4eOHbIX 3aHATHI;

* BO3MOXHOCTb NPOBEAEHUS MHOTMX (DU3UYECKUX UCC/IEA0BAHUIA OrpaHuyYnBaeTcs Tpebo-
BaHWSAMU TEXHUKM Be30MacHOCTU 1 ap.

Lindposas naboparopus KapauHasibHbIM 06pPa3OM U3MEHSET METOAMKY U COAEPIKAHME IKC-
NnepUMeHTaNbHOMN AeATENbHOCTU M MOMOraeT PeLUUnTb BbillenepedncieHHble npobnemsi. LLnpo-
KWW CcnekTp unbpOoBbIX AaTYMKOB NMO3BONSET yYalMMCs 3HAaKOMUTBCS C NapaMeTpamu cdusnye-
CKOrO 3KCNEpPUMEHTA He TONbKO Ha Ka4eCTBEHHOM, HO W Ha KonuyectBeHHOM yposHe. C nomo-
Wbto LMcbpoBor 1aboparoprm MOXKHO NPOBOAUTL ANUTESbHbIM SKCNEPUMEHT JAXKe B OTCYTCTBUU
aKkcnepumMeHTatopa. lpu 3ToM u3mMepsieMble aaHHble U pe3ynbtaThl X 06paboTku oTobpaka-
OTCS HENMOCPEACTBEHHO Ha 3KpaHe KoMMbloTepa.

B npouecce dhopmrpoBaHUsA 3KCnepUMeHTasNbHbIX YMEeHWW Mo hU3MKe YYalMMCs Y4uTCS
NPeaCTaBNATb MHPOPMaLMIO 06 UCCNEefOBAHMM B YETbIPEX BUAAX:

* B BepbasbHOM: OMMUCLIBATb IKCMEPUMEHT, CO34aBaTb C/IOBECHYIO MOAESb IKCMEPUMEHT],

(b1KcHpoBaTtb BHUMaHUE Ha U3MepsAeEMbIX (PU3NYECKUX BETMUMHAX, TEPMUHOOTUH;

* B TabAMYHOM: 3aMnoMHATb TabAULbl AAHHBIX, NIEXKALMX B OCHOBE MOCTPOEHUs rpachMKoB
(Mpu 3TOM y yyawmxca BO3HMKAET NEPBUMYHOE NPEACTaB/EHWE O MacLuTabax BeMYmH);

* B rpacm1yecKkoM: CTPOUTb rpaduKm No TabIMYHbIM AaHHbIM, YTO MO3BONSAET NEPENTU K Bbl-
LABUXXEHWIO TUMOTE3 O XapaKTepe 3aBUCMMOCTU Mexay (pusnyeckuMu BenmumHamu (npu
3TOM y4WTeNlb MOKa3blBaeT NMPEMMYLLECTBO B BU3yanu3aLuM 3aBUCUMOCTEN MeXAy Benu-
YMHAMM, HAMNAAHOCTb U MHOTOMEPHOCTb);

* B aHanWTU4YecKoM (B BMAE MaTeMaTU4YeCKUX YpPaBHEHWM): MPUBOAUTb MaTeMaThyeckoe
OMUCaHWe B3auMOCBA3WN (PU3MYECKMX BENMYMH, MateMathyeckoe obobLueHue nosyyeH-
HbIX pPe3y/bTaToB.

Mepexon K KaxxpoMmy 3Ttany npeacTaBieHUs MHpOopMauMM 3aHUMaeT JOCTaTOYHO GObLLOW
npomexxyTok Bpemeru. besycnoeHo, B 7—9 knaccax 3ToT npouecc HeobX0AMM, HO B CTapLUMX
K/laccax 370 BPeMs MOXKHO 6binio 6bl OTBECTU Ha pelueHne Bonee BaxkHbIX 3agad. B atom nnaHe
uncpoBble 1abopatopumn NO3BOMAIOT CYLLECTBEHHO 3KOHOMUTL BPEMS, KOTOPOE MOXHO noTpa-
TUTb Ha hOPMHUPOBAHME UCCNEQOBATENBCKUX YMEHUM YYALLMXCS, BbIPAXKAIOLLMXCS B CeAyHOLUMX
OEeNCTBUAX:

* onpegneneHve npobnemsi;

* MOCTaHOBKA MUCCNeA0BaTENbCKOMN 3a4a4K;

* MJIAQHMPOBAHUWE pELLEHWUS 3a4auMu;

144



* MOCTpOeHWe Moaenen;

* BblABUXKEHMWE TMMNOTES;

* 3KCnepuMeHTasbHas NpoBepKa rmnoTes;

* aHanu3 JaHHbIX 3KCNEePUMEHTOB UM HAbNoAEHWH;

* (opmyn1poBaHWe BbIBOLOB.

MocneaHue roabl y yyawmxcsa HabnogaeTcs HU3Kas MOTMBALMA U3YyYEHUS €CTECTBEHHO-HA-
YYHbIX OMCUMMIMH U, KaK CleAcTBue, NadeHue Kadectsa obpasosaHus. Lindposoe yuebHoe
obopyaoBaHWe MO3BOJIAET YyYaLMMCA O3HAKOMUTLCA C COBPEMEHHbIMW METOAAMU UCCefoBa-
HWA, NPUMEHSAEMbIMU B HAYKe, a YYMTENIO — MPUMEHSATb Ha NPaKTUKe COBPEMEHHbIe nejaroru-
yeckue TexHonoruu. MNoatomy rnaeHoM cocTaenstowen komnnekta «LkonbHoro KeaHtopuy-
Ma» ABnAlTCA undpoeble naboparopumm.

HopmarusHas 6a3a

depepasnbHbiit 3akoH ot 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6 obpazosaHuu B
Poccuickoit @epepaummn» (c u3m. u gon., ectyn. B cuny ¢ 01.09.2020). — URL: http:/ /www.
consultant.ru/document /cons_doc_LAW 140174 (pata obpawenus: 28.09.2020).

Macnopt HauuoHanbHoro npoekta «Ob6pasosaHue» (yTe. npesuanymom Coseta npu [pe-
angeHte P® no crparerMyeckoMy pasBUTMIO M HALMOHA/IbHbIM MPOEKTaM, MPOTOKOA OT
24.12.2018 Ne 16). — URL: http:/ /www.consultant.ru/document /cons_doc_LAW_ 319308/
(nara obpauwenus: 10.03.2021).

lfocypapcteeHHas nporpamma Poccuitickon @epepaumm «Paseutve obpasosaHus» (yTs.
MoctaHoBsneHuem lMNpasutensctea PO ot 26.12.2017 Ne 1642 (pea. ot 22.02.2021) «O6 yTBepx-
[EeHUW rocyaapcTeeHHon nporpammbl Poccuiickon Mepepaunn «Passutue obpasosaHusy. —
http: / /www.consultant.ru /document /cons_doc_LAW_286474 /cf742885e783e08d9387d7
364e34f26f87ec138f/ (nata obpawerusa: 10.03.2021).

MpodeccnoHanbHbi ctangapt «leparor (nepgarornyeckan LesTENbHOCTb B AOLIKOJIbHOM,
Ha4yasbHOM 06LieM, OCHOBHOM obueM, cpeaHeM obuiem obpasosaHuu), (BocnuTartenb, yuu-
Tenb)» (pea. ot 16.06.2019) (Mpukas MunucTepcTea Tpyaa v coumanbHom 3awmtel PO ot 18 ok-
1a6ps 2013 r. Ne 544H, c UsMeHeHUAMM, BHECEHHbIMU NprKazoM MuUHKUCTepcTBa Tpyaa M cou3a-
wutbl PO ot 25.12.2014 Ne 1115H m ot 5 aBrycta 2016 r. Ne 422H). — URL: http:/ /knmc.
centerstart.ru/sites /knmc.centerstart.ru /files /ps_pedagog _red 2016.pdf (mata obpauie-
Husa: 10.03.2021).

MpodeccroHanbHbiM cTaHaapT «lleparor gononHuTenbHOro obpasoBaHUA AeTel U B3pOC-
nbix» (Mpukas MunuctepcTea Tpyaa v coumanbHon 3awmtel PO ot 05.05.2018 Ne 2981 «O6
yTBEpXKAeHUU npodeccroHanbHoro ctaHgapta «leparor gononHutenbHoro obpasosaHusa ae-
Tew u B3pocnbix»). — URL: / /https: / /profstandart.rosmintrud.ru /obshchiy-informatsionnyy-
blok /natsionalnyy-reestr-professionalnykh-standartov /reestr-professionalnykh-standartov /
index.php?ELEMENT _1D=48583 (narta o6paierus: 10.03.2021).

MdepepasbHbIi rocyaapCcTBeHHbIM 06pa3oBaTtesibHbIi CTaHAAPT OCHOBHOrO obuero obpaso-
BaHua (yte. MMpukasom MuHucTepcTBa obpaszoBaHua M Hayku Poccuiickon ®Depepauun oT
17.12.2010 Ne 1897) (pea. 21.12.2020). — URL: https: / /fgos.ru (nara obpawenus: 10.03.2021).

MepepasbHbIl rocyaapCTBeHHbIM 0bpa3oBaTtesibHbIM CTaHAAPT cpeaHero obuiero obpaso-
BaHua (yte. MMpukaszom MuHucTepcTBa obpaszoBaHuMa M Hayku Poccuiickon ®Depepauun ot
17.05.2012 Ne 413) (pea. 11.12.2020). — URL: https:/ /fgos.ru (aata obpawenus: 10.03.2021).

MeToguueckune pekoMeHaaLun No co3gaHuio U yHKUMOHMPOBAHMIO AETCKUX TEXHOMAPKOB
«KBaHTOpHyM» Ha 6ase obLlieobpasoBaTtenbHbix opraHusauui (yTe. pacnopsikeHnem MuHu-
ctepcTBa npoceeweHua Poccuiickon @epepaumm ot 12.01.2021 Ne P-4). — URL: http: / /www.
consultant.ru/document /cons_doc_LAW_ 374695/ (nara obpawerus: 10.03.2021).

145



MeToguueckne pekoMeHAaUWMM MO CO3AaHUIO U (DYHKLUMOHUPOBAHUIO LLEHTPOB LIM(MPOBOro
obpazosanusa «IT-kyb» (yTB. pacnopskeHnem MuHucTepcTa npocseleHuns Poccuiickon QPe-
fepaumm ot 12.01.2021 Ne P-5). — URL: http:/ /www.consultant.ru/document /cons_doc__
LAW 374572 / (nata obpaiuerus: 10.03.2021).

MeToanuyeckne pekoMeHIaLUK Mo CO34aHMI0 U hYHKLMOHMPOBaHHWIO B 0bLeobpasosaresib-
HbIX OpraHM3aLmax, PacrnosIOXKEHHbIX B CE/IbCKOM MECTHOCTU U MasblX ropofax, LeHTpoB 06-
pa3oBaHWs €CTECTBEHHO-HAYYHOM M TEXHOJIOrMYEeCKOW HanpaBneHHocTen («Toyka pocTas)
(ytB. pacnopsikeHnem MuHuctepctBa npocselteHuns Poccuickon @epepauun ot 12.01.2021
Ne P-6). — URL: http:/ /www.consultant.ru/document/cons_doc_LAW 374694/ (pata o6-
pawenus: 10.03.2021).

OcCHOBHbI€ NOHATUA U TEPMUHDbI

®depepanbHblit rocyaapcTBeHHbIM ob6pasoBaTtenbHbiit ctaHgapTt (PFOC) — 10
COBOKYMHOCTb TpeboBaHui, 0bs3aTesibHbIX NPU peanM3aLnm OCHOBHbIX obpasosarenb-
HbIX NPOrpaMM HavasibHoro obuiero, oCHOBHOro obuiero, cpeaHero (nonHoro) obuiero,
HayanbHoro npocdeccroHanbHOro, cpeaHero NpogeccMoHanbHOro U BbicLero npodgec-
CMOHanbHOro obpaszoBaHus 0b6pa3oBaTesibHbIMU yUpEXAEHUAMU, UMEIOLLMMKU rOCYAap-
CTBEHHYIO aKKpeauTauuio.

YHuBepcanbHbie y4yebHble aeicteua (YY[]) — 310 cOBOKynHOCTb criocoboB aew-
CTBUI 0BYyvaloLLerocs, Kotopas obecrnedymBaeT ero cnocobHOCTb K CaMOCTOATENIbHOMY YC-
BOEHMIO HOBbIX 3HAHWK, T. €. CNOCOBHOCTb CyObeKTa K CaMOPa3BMTUIO U CAMOCOBEPLLIEH-
CTBOBAHMIO NYTEM CO3HATENIbHOTO U aKTMBHOTO NPUCBOEHUS HOBOIO COLMAbHOTO OnbiTa.
«WkonbHbin KBaHTOpUYM» — 310 chepepanbHas ceTb AETCKUX TexHonapkoB «KeaH-
TOpUyM» Ha 6ase obuieobpasoBarenibHbIX OpraHM3aumi, chopMMpPOBaHHasA B paMKax
npoekTa «CoBpeMeHHas WKonax».

LUundposas naboparopus no ¢pusnKe — 310 KOMMEKT, COCTOALLMI U3 JATYMKOB /15 U3-
MEepeH1s U percTpaumnm pasinyHbIX napameTpos, uHTepdeiica ans cbopa AaHHbIX U Npo-
rpaMMHOro obecrneyeHus, BU3yasIM3MPYHOLLErO SKCNEePUMEHTaIbHbIE AaHHbIe Ha SKpaHe.
MynbTuaaTyMK — LMPOBOE YCTPOMCTBO, BbINOJIHEHHOE B BUAE NAatopMbl C MHOFO-
KaHaNbHbIM WU3MepUTENIEM, KOTOPbIM OAHOBPEMEHHO MOJy4aeT CUrHasbl C Pa3/IMYHbIX
BCTPOEHHbIX AATYMKOB, PA3MELLEHHbBIX B €4MHOM KOpPMyce YCTPOMCTBa.

MeToguyeckve peKoMeHZauuu no peanusauuu obpasoBartesibHbiX MPOrpaMM B pamKax
npenogaeaHvsa GU3MKU C UCMOb30oBaHWEM 0bopyaoBaHus TexHonapka «LUkonbHbit Keanto-
puym» (10— 11 knaccbl) BkAOYatoT B cebs:

* onucaHue mMartepuanbHo-TexHudyeckon 6asbl «LLkonbHoro KeaHtopuymas, ncnonbsyemo-

ro ANA peanusaumm obpasosaresibHbiX NPOrpaMM B paMKax NpenoaaBaHus U3nKK;

* npuMepHylo pabouyto nporpammy no cusmnke ana 10— 11 knaccos ana opraHusaumu
U3yyeHus pU3MKKM C UCMOoNb30BaHWEM 0bOopyAoBaHUs TexHonapka «LLkonbHbi KeaHTo-
pUyM»;

* TeMaTU4yecKoe MjaHUpOBaHUe C YKa3aHUeM KOJIMYECTBA YacoB, OTBOAUMbIX HA OCBOEHHWE
Ka)KZOM TeMbl, U C onpefeneHneM ocHoBHbIX BUaoB YY] yyawmxcsa Ha ypoke /BHeypou-
HOM 3aHATWMK;

* cofepkaHue M opMa opraHusauuu ydebHbix 3aHaTMI no dusnke B 10— 11 knaccax
C ucnonb3oBaHWeM obopynoBaHusa TexHonapka «LUkonbHbit KeaHTopuym» (npumepbl
cLeHapueB ypoKoB, labopartopHbix paboT, NpoeKTHble paboTbi.
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OnucaHue matepuanbHO-TEXHUYECKOMU 6as3bl
«lWlkonbHOro KeaHtopuymay,

MCNOoJib3yeMOro ANA peanu3auum odpasoBatesibHbIX NPOrpamMmMm
B paMKax npenopgaBaHUA PU3UKHU

B coctas ueHtpa «LUkonbHbiit KeaHToprym» no ¢usuke Bxopsat H6asosas (obasarenbHas)
yacTtb 1 gonosHuTtenbHoe obopynosaHue. bazosas yacTtb COCTOMT U3 LUMPPOBBIX AATYUKOB U
KOMI/IEKTOB COMYTCTBYIOLUMX 3/IEMEHTOB /11 OMNbITOB MO MEXaHWKe, MONEKYNspHON (u3mKe,
3/1eKTPOAMHaMMKe U onTuKe. [lononHutensHoe obopynosaHue (NpodunbHbIM KOMINEKT) Npea-
cTaenser cobon undposyto naboparopuio no cusnke (puc. 1).

Ba3oBblit KOMNNEKT 06opyaoBaHUA
«lWkonbHoro KeaHtopuyma» no ¢pusuke

,D,aHHbIl\a KOMMJIEKT npencrtaB/neH cnegyioummn natiMkamMmu.

p,aT'-IMK abcontoTtHoro AaBJieHuA

Haruuk (puc. 2) npouseoamT nsmepeHus abcomoTHOrO AaeneHus. YyBCTBUTENbHBIM 3n1eMeHT
[aTYMKa BbINOJIHEH HA Ba3e MOHOIMTHOrO KPEMHUEBOTO Mbe30Pe3nCTOpa C BHEAPEHHOMN TEH30pe-
3UCTUBHOM CTPYKTYPOM, KOTOpPas MO3BOJISIET UCKIIOYUTb BO3MOXKHbIE MOrPELLHOCTU U LOCTUTHYTH
HeobXoAMMOMN TOYHOCTU U3MepeHnUin. B komMnnekT gatunka abCoOMOTHOrO AaBNeHWUs BXOOMT rmo-
Kas repMeTMyHas Tpybka Ans NOAKNoYeHUs WTyLepa AaTymKa K 1abopatopHoMy 060pyA0BaHMIO.

Pl reLeon

TLamean paEseums:

Puc. 2. Jatunk abco-
Puc. 1. Undposas nabopatopus no dusmke JIIOTHOTO JaBNeHus
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TexHMUYeCKne xapaKTepPUCTUKHK AaTYMKa aBCOMIOTHOro AaBNeHUs:
* aunanasoH usmepenus — ot 0 go 700 k[a;

* paspewenune — 0,25 kla (cm. puc. 2);

* marepuasn Tpybku — nosimypeta;

* nnuHa Tpybkn — 300 mm;

* BHYTPEHHMWI AnaMeTp Tpyoku — 4 MMm.

Jatunk nonoxkeHusa (MarHUTHbIN)

Hatunk (puc. 3) usmepseT BpeMeHHbIe OTPE3KU MeXAy MOMeH-
TaMK1 NPOXoXaeHUa obbeKTa psaaoM ¢ 6eCKOHTAKTHbIMU AeTeKTopa-
Mu. BeckoHTaKTHble feTeKTOpbl ABNSAIOTCA BbIHOCHBIMU WU KPENATCS
Ha MeTafi/IMYeCcKon UnKn MarHuTHon nosepxHoctu. Konnuecteo ocei
U3MepeHUsa JaTynKa NosioXKeHUs paBHO 3, AManasoH U3MePEeHUi no
Karkgou us ocen X, Yu Z coctaenset ot 0 go 360 rpag.

TexHUUYECKMe XapaKTEPUCTUKU JaTUMKA MOJIOXKEHUA:

* KOJIMYeCcTBO feTeKTopoB — 4 wr.;

* OMameTp Kopryca fetektopa — 8 mm; Puc. 3. latunk nonosxe-
* TUN JeTEKTOpa — repKOH; HWA (MarHUTHbIN)

* oMaMeTp pasbéma-wtekepa — 3,5 Mm;
* anvHa Kabens gna netekropos — 300 mm.

MomMuMo patumkoB LMdpoBoK nabopatopun ANs NPOBeAeHUs (DU3MYECKUX IKCMEpUMEH-

TOB, B 6a30Bbl KOMMAEKT BXOOAT HEKOTOPbIE CONYTCTBYIOLLMNE 3/IEMEHTDI.

Komnnekm conymcmByrowsux snemeHmo8 onsa sakcnepumeHmoB no mexaHuke (puc. 4).

Ha6op Ne 1 Ha6op Ne 2

Ha6op Ne 3 Ha6op Ne 4

Puc. 4. Komnnekr CONyTCTBYHOLWMNX 3IEMEHTOB OJ14 3KCNEePUMEHTOB NO MéXaHUKe



B coctae koMmnnekTa BxoaAT yetbipe Habopa. PaccmoTtpum coctae Bxoasuiero B HUX 06o-
PYLOBaHUS.

Ha6op Ne 1

Becbl anekTpoHHble yuebHble.

N3mepuTtenbHbii uunuHap (06bvém 250 mn)

2 nnacTMKoBbIX cTakaHa (06bém 300 M Kaxkabii)

OuHamomeTp N2 1 (npepen namepenus 1 H)

OuHamomeTp Ne 2 (npepen namepenus 5 H)

py3 umnuHapuyeckuii us ctanm: V= (25,0 = 0,3) cm3, m = (195 % 2) r, c kptouKom.
py3 UMAMHAPUYECKHH u3 antommHmnesoro cnnasa: V= (25,0 £0,7) cm3, m= (70 £ 2) r
py3 LMAMHAPUYECKHI U3 cneumanbHoro nnactuka: V= (56,0 = 1,8) cm3, m= (66 £ 2) r
py3 UMAMHAPUYECKHH U3 antomuHuesoro cnnasa: V= (34,0 £0,7) cm3>, m=(95* 2) r
MNoBapeHHas conb B KOHTeMHepe u3 NBX

Manoyka pns nepemellMBaHus, HUTb

Ha6op Ne 2

LLitatne nabopatopHbliii C Aepkarenem

OunHamometp Ne 1 (npepen usmepenusa 1 H)

OuHamometp Ne 2 (npepen namepenus 5 H)

2 NpPY>XWHbI HA NnaHweTe: XXecTKocTb NpyxuHbl N2 1 (50 + 2) H /M, XECTKOCTb NpyKuHbI
Ne 2 (10 £2) H/m.

3 rpy3a maccor (100 % 2) r kaxxapii

Habop rpysoe, o6o3HayeHHbIx N2 4, 5, 6 1 3aKpennéHHbIX Ha KptouKe
JluHeika nnactukosas (gnuHa 300 mm)

TpaHcnopTup MeTanInyecKui

Bpycok nepeBsiHHbIN Maccor (50 £ 5) r ¢ KpIOYKOM U HUTBIO
HanpaBnsiowas ¢ uameputenbHoM LWKanou

Ha6op Ne 3

LLItatne naboparopHbii ¢ MydTOM

Pbluar c kpenneHusMu ons rpysos

Brnok nogBu»KHbIN

Bnok HenoaBWXHbBIV

Hutb (anvHa He meHee 1,2 M)

3 umnuHgpuyeckux rpysa us ctanu maccom (100 £ 2) r kaxkabiv
OunHamomeTp nnaHweTHbIM (npeaen namepenus 5 H)

JlnHelka nnactukosasn (anvHa 300 mm)

TpaHcnopTup MeTannnyeckum

Ha6op Ne 4

DNEeKTPOHHbIVM CEeKYHAOMEp C AaTYMKaMU (YKOMMIEKTOBAH 3/1eMEHTaMU NUTaHUSA)
MarHuToynpaensiemble repKOHOBbIE AATYMKKU CEKyHAoMepa (AaT4MKM C KPYroBOM 30HOM
4yBCTBUTE/IBHOCTH)

MexaHuueckas ckambs (ganHa 700 mm)

Bpycok aepeBsiHHbI: m = (50 £ 2 1)
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* Lrarue naboparopHbiit ¢ MydTOM

* TpaHcnopTup MeTananyeckum

* Hutb (anuHa He meHee 1,2 m)

* JleHta mepHas (gnamnHa 1000 mm)

* 4 unnuHapuyeckux rpysa ms ctanu maccor (100 % 2) r kaxapin

* 2 NpyXuHbl: XEcTkocTb npyxuHbl N2 1 (50 £2) H/m, xéctkoctb npyxuHbl Ne 2
(20 2) H/m

* Ipy3 umnuHppuyeckuin maccor (100 = 2) r ¢ Kproukom

+ Tpyb6kKa antoMuHWeBas

Komnnekm conymcmByrowjux 3nnemeHmoB ons skcnepumeHmo8
no MmonekynapHol ¢usuke (puc. 5).

Puc. 5. KoMmnnekT conyTcTByOLWUX 3IEMEHTOB AJ1S1 SKCMEPUMEHTOB MO MOJIEKYNIAPHON husmke

B cocTas koMnnekTa BXogAaT ciegytowime npubopsl M matepuansi.

» Kanopumertp

* TepmomeTp

* Becbl a3neKTpoHHble

* UsmeputenbHbiit umnmHap (MeH3ypka) c noactakaHHukom us MNBX (06bém 250 mn)
* [py3 UMNMHOpPUYECKUI U3 antoMUHUEBOrO crnnaea Maccom (68 * 2) r ¢ kptoukom

* [py3 umnuHgpuyeckuin us ctanm maccow (189 = 2) r c kproukom

Komnnekm conymcmByrowjux 3nnemeHmoB ons skcnepumeHmo8
no 3nekmpoduHamuke (puc. 6).

Puc. 6. KomnnekT CONyTCTBYOLWMUX 3/IEMEHTOB A/14 3KCNEPUMEHTOB MO 3NIEKTPOAUHaMUKE

B cocTas komnnekTa BXxogAaT cnegytouime npubopbl M matepuansi.
* UCTOYHMK NUTAHUA NOCTOSHHOIO U NepeMeHHOro Toka nnbo HarapeiHbin 610K
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BonbTMeTp aByxnpenenbHbii: npeaen usmepenus 3 B, ueHa aenenus wkanol C=0,1 B;
npepen uamepexus 6 B, ueHa penenns wkanel C=0,2 B

AmnepmeTp aByxnpenenbHbii: npeaen nsamepenua 3 A, ueHa genenus wkanol C=0,1 A,
npenen usmepenus 0,6 A, ueHa genenns wkansl C = 0,02 A

Pesuctop R1 conpotuenenuem (4,7 = 0,5) Om

PesucTtop R2 conpotuenexuem (5,7 = 0,6) Om

Pesuctop R3 conpotuenenuem (8,2 = 0,8) Om

Habop 13 3 NnpoBoIOYHbIX Pe3nCTOPOB

JneMeHT anekTpuyeckom uenu (peocrar) conpotueneHnem 10 Om

Kntou ana pasmbikaHWs U 3aMblKaHWS 3N1EKTPUYECKON Lenu

KomnnekT nposonos

JTamnouka HanpskeHuewm 4,8 B

Komnnekm conymcmByrowyux anemeHmoB onsa sxkcnepumeHmoB no onmuke (puc. 7).

Puc. 7. KomMnnekT conyTCTBYIOLLMX 3/IEMEHTOB AJ1A 3KCMIEPUMEHTOB MO ONTHUKE

B cocrtae komnnekra BXOOAT cnepytouine I'IpM60pr n Matepunanbl

MCTOYHUK NUTaHUS NOCTOAHHOIO TOKa, BbINPAMUTENb C BXOAHbIM HanpsxeHuem 36+42 B
unm 6atapeiHbin 610k 1,5+7,5 B ¢ BO3MOXHOCTbIO PEryfMpoOBKU BbIXOLHOO HaMNpsiXKeHUs
Cobupatowas nuH3a 1: hokycHoe pacctosiHue Fy= (100 = 10) mm

Cobupatowas nmH3a 2: hokycHoe pacctosHue F, = (50%5) mm

PacceuBaiowwas nvH3a 3 (pokycHoe pacctosHue F3 = —(75 £ 5) mm

JluHeika nnactukosas (onnHa 300 mm)

JKpaH cTanbHou

Hanpaenstowas c usmeputensHon wkanon (anvHa 730 mm)

KomnnekT nposogos

Knioy ABYXNO3MLMOHHBIN AN5 pa3MblKaHUSA U 3aMblKaHUS 3/1eKTPUYECKON Lienu
OcBeTuTenb ¢ UCTOYHWKOM CBeTa HanpskeHuem 3,5 B

LLleneBas gnacdparma

Cnang «Mopenb npegmerta» B pentepe

Monyunnunap

MnaHwert Ha nnoTHOM nucte A4 c KpyroebiM TPAHCMOPTUPOM

MpodunbHbIK KOMNEKT 000pyAOBaHUA
«lWkonbHoro KeaHtopuyma» no ¢pusuke

B coctas npodwmnbHOM LncbpoBoit nabopatopun BXOAAT OAMH HecnpoBOAHOM MynbTUAAT-
unk Releon Air «®usuka-5», nporpammHoe obecnedeHue Releon Lite n gByxkaHanbHas npu-
cTaBka-ocuunnorpad.
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BecnpoeoaHoit mynsTugatuuk Releon Air «®usuka-5»

BecnpoBogHo# MynbTMAATYMK BbINOMHEH B BUAE NIATGOPMbl C MHOFOKaHasbHbIM U3MepU-
TeNieM, KOTOpbIi OQHOBPEMEHHO MOJy4aeT CUTHasbl C Pa3/IMYHbIX BCTPOEHHbIX AATYMKOB, pas-
MeLLEHHbIX B €4MHOM Koprnyce yCcTponcTBa. becnpoBogHble MynbTMAATYMKM NOAKNIOYAIOTCA K
MaaHWeTy Uan KoMnbloTepy Hanpamyto. [pu atom Heobxoamnma nogaepykka paboTbl No NpoTo-
kony Bluetooth low energy (BLE) 4.1, 6e3 nononHWTeNbHbIX PErMcTpaTopoB AaHHbIX C MOMO-
LLbIO BXOAALLLEN B KOMMNJIEKT ek (puc. 8).

Bd RELEON

ADAPTER

Puc. 9. becnpoBogHOW MynbTMAATYMK
Puc. 8. Bluetooth-aganTep Releon Releon Air «®usumka-5»

PaccMoOTpUM TexHUYECKMe XapaKTePUCTUKKM, CXEMY U COCTaB BECnpoBOAHOro My/bTHAATHU-
Ka Releon Air «®usuka-5» (puc. 9).

TexHUUYECKMe XapaKTEPUCTUKU MY/IbTUAATYMUKA:

* paspsagHocTb BcTpoeHHow ALLM — 12 6ur

* MakcuManbHasa Yactota oundposku curHana — 100 ki

* uHTepdenc nogknoyeHna — Bluetooth low energy (BLE) 4.1

* BCTPOEHHas namsaTb ob6bémom 2 Kbaint

* HOMWHanbHOE Hanps)keHue barapen — 3,7 B

* €MKOCTb BCTpOeHHou b6atapen — 0,7 A -y

* KO/MIMYECTBO BCTPOEHHbIX AAaTYMKOB — 6 LT,

Cxema MynbTUpATYUKaA

B cxemy mynetupartumka (puc. 10) Bxoast cnepytouime 3anemMeHThbl:

1 RELEON 1 — pa3bém USB (Mcnonb3yeTcs TonbKo Ans 3apsaKu YCTpou-
r AR cTBa);
PO - L—35 2 — pa3béM Ans NOAKMOYEHUS LyNa MarHUTHOTO Nons;
o 3 — unHauKatop coctosiHua conpsikeHus Bluetooth;
o g 4 — nopTt parymka abCcontoTHOroO AaBNEHUS;
3 - L— 7 5 — pasbém ans nofakNoYeHUs Wwyna AaTynka amnepMeTpa;
__ @ 6 — pasbéM ana NOAKNOYEHUS LWyna AATYMKA BONBTMETPA;
2 — L8 7 — WHAMKATOp COCTOSAAHWA BCTPOEHHOM barapeu;
9 8 — pas3bém ansa nogkoYeHns TemMnepaTypHoOro 30H4a;
mmﬂ"m 9 — enMHas KHOMKa BKIIOYEHUS;
- i e 10 10 — cepuiHbIK HOMep 6ecnpoBOAHOIO MynbTHAATYMKA

Puc. 10. Cxema mynstugartyvka
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[aTtumK yCcKOpeHUs yCTaHOBMIEH BHYTPU KOpMyca My/bTMAATYMKA, OCU AAT4YMKA YKa3aHbl Ha

JIMLLeBOM NaHesnu.
CocTaB MynbTHpaTumMKa

AaTuyuK HanpaXxeHUsa

Puc. 11. latunk HanpskeHUs

JdaTtuuk TokKa

Puc. 12. Jatumk Toka

,D,a'r-mx MarHUTHOro nonAa

Puc. 13. [laTuvk MarHuTtHoro nons

Hatunk HanpskeHus (puc. 11) nsmepsiet 3HavyeHus no-
CTOSIHHOTO U MepeMeHHOro Hanpsi>xeHus. B komnnekTe par-
YMKa HaxoAsATCA NPOBOAA Pa3HOro LBeTa C 3aXKMMaMu TUna
«KPOKOAMI» A5l NOAKIIIOYEHUS K SNIEKTPUYECKUM CXeMaM M
LuTEKEpaM 415 coeiMHeHUs ¢ 6eCnpoBOAHbIM MybTUAATYU-
koM. [InanasoH uMsmepeHus BblibMpaeTcsa B NMpOrpamMMHOM
obecneyeHnn cbopa v 06pabOTKM AaHHbIX.

TexHuyeckue xapakmepucmuKu 0amMYyuKa HaNPsiXXeHUS:

* [ManasoH U3MepeHus:

1)or—15m015B
2)or—10p010B
3)or—5m05B
4)or—2p02B
* paspeweHne — 1 MB

Hartuunk Toka (puc. 12) nsmepsieT 3Ha4eHUsA NOCTOSAHHOIO
W NepeMeHHOro 3NeKTpUYecKoro Toka. B komnnekre paruum-
Ka HaxoAsTCA NPOBOAA PA3HOro LBeTa C 3aXkumamu Tuna
«KPOKOAWN» ONA NOAKIIIOYEHUS K INEKTPUYECKUM CXEMAM U
LuTEKEpaM 415 coeiMHeHUs ¢ 6eCnpoBOAHbIM MybTUAATYU-
KOM.

TexHuyecKue XapakmepucmuKku 0amyuKa MOoKQa:

* auanasoH usmepenus: ot —1 go 1 A

* paspewenne — 0,005 A

Hatunk marHutHoro nons (puc. 13) namepsiet 3Ha4YeHue
MHAYKLUUKU MarHutHoro nosns. OH BbiNosHEH B BUAE BbIHOC-
HOro 3oHAa. YyBCTBUTENbHbIM MOAYNb AATYMKA MOCTPOEH
Ha WHTerpaabHOM 3/ieMeHTe XoJina U CMOHTMPOBAH B TOp-
LLeBOM YacTu 30HAA.

TexHuyecKkue Xapakmepucmuku OamMYukKa MA2HUMHO20
noss:

* avanasoH usmepenus: ot —100 go 100 mln

* paspewenne — 0,1 mTn

* auvameTp 30Hga — 7 MM

* anuvHa 3oHga — 200 mm
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[atumuk Temneparypsbl

Puc. 14. atuvk Temnepatypbl

[JaTtumnk yckopeHus

Puc. 15. latunk yckopeHus

Hatuuk abcontotTHoro
DaBNeHusA

Puc. 16. Jatumk abcontoTHoro
JaB/ieHns

Hatumk Temneparypbl (puc. 14) BbiNONAHEH B BUAE Bbl-
HOCHOIO M repMeTUYHOro TeMnepaTtypHoro 3oHga. Jartuuk
MMeeT pacLUMPEHHbIN TeMMepaTypHbIM AuanasoH, No3Boss-
IOLLMI U3MEPATb TEMMNEPATYPY NPU HArpeBaHUMU, KUNEHUN U
KpUCTanansauuu pasnivyHbix matepuanos. YyBCTBUTENbHbIN
3MIeMeHT AaTtyuKa npeacTaensetT coboi nosynpoBOAHMKO-
Bbl BbICOKOYYBCTBUTE/IbHbIA TEPMUCTOP, KOTOPbIM pasme-
WEH Ha KoHue 30HAA. lycToTbl HaKOHEYHMKA 3anoJsIHeHbI
TepMonacTom.

TexHuyecKue xapakmepucmuku Oamyuka memMnepamypef.

* auanasoH uamepenus: ot —40 go +165 °C

* paspewenne — 0,1°C

* Marepuvan BbIHOCHOIO 30HAA — Hep)KaBetowas ctab

C XPOMMPOBAHHbIM MOKPbITUEM

* [JIMHa MeTannuyeckomn Yyactu 3oHga — 100 mm

* AMaMeTp 30HAA — 5 MM

* KO3(UUMEHT TEenonpoBOAHOCTM TepMonacTbl —

4Bt/(m - K)

Hatunk yckopenus (puc. 15) npouzBoauT M3MepeHus
YCKOPEHUS ABUXKYLLMXCSA OObEKTOB MO TPEM OCAM KOOPAUHAT.
TexHuyeckue xapakmepucmuku 0amMYyuKa YCKOPEHUS.

* OuanasoH usmepenus 1: £2g
* OManasoH uamepeHus 2: 4g
* aguanasoH uamepenus 3: £8¢g
* paspewenue 1 (ana guanasona 1) — 0,001g
* paspelueHue 2 (pns guanasoxa 2) — 0,002g
* paspeleHue 3 (ans guanasoHa 3) — 0,004¢g

Hatumk abconotHoro paenexusa (puc. 16) npoussogut
n3mepeHus abconoTHOro AaeneHus. YyBcTBUTENbHbIN 3/1e-
MEHT [aTyMKa BbINOJIHEH HA 6a3e MOHOMWUTHOrO KpeMHue-
BOrO Mbe3ope3nctopa C BHeApPEHHOW TeH30pPe3UCTUBHOM
CTPYKTYpOW, KOTOpas MO3BOMSAET WCK/IOYUTb BO3MOMKHbIE
MOrpeLHoOCTU U AOCTUIrHYTb HEOOXOAMMOWM TOYHOCTH MU3Me-
peHun. B Komnnekt Bxogut rubkas repmetvyHas Tpybka
0N NOAKNIOYEHUA LWITyuepa datdnka K nabopartopHomy
06opynoBaHuio.

TexHuvyeckue xapakmepucmuku dam4yuka abcosromHo-
20 0aBneHus:

* aunanasoH namepenus: ot 0 go 700 kla

* paspewenne — 0,25 kla

* Martepuan Tpybku — nonuypertaH

* anvHa Tpyokn — 300 mMm

* BHYTPEHHWI auameTp Tpyokn — 4 MM
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[na u3yyeHns 3aKOHOB NMOCTOSIHHOIO U NMEPEMEHHOMO TOKA B KOMMJIEKT BK/OYEHbI JOMNOJI-
HWUTENbHO 3/IEMEHTbI 3NIEKTPUYECKUX Lienen: aBa pe3uctopa conpotueneHmem no 360 Om, gea
pe3uctopa conpotueneHvem no 1000 Om, namnouka, Koy, peocTart, guMon, CBeToAMOA, KOH-
aeHcartop émkoctbio 0,47 MKD, KaTywka uHAYKTMBHOCTbIO 33 MIH, Habop KaTylweK UHAYKTUB-

HocTu (puc. 17).

SOl
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Puc. 17. [lononHuTenbHble 3N1E€MEHTbI 3/IEKTPUYECKUX CETEN

Pa6ora c nporpammHbiM o6ecneuyeHuem Releon Lite

Onsa pabotbl C MynbTMAATYMKAMKU HEOOXOAMMO YCTAaHOBUTb HA KOMMbIOTEP WM MaHLWeT
nporpammy Releon Lite. [JuctpubyTve nporpamMmbl HaxXoaMTCS Ha (hriel-HocuTenie, KOTOPbIH
BXOAMT B KOMM/IEKT NocTaBku. [TporpaMmy MOXKHO YCTaHOBWTb Ha Nl060e KOMMYECTBO KOMIbIO-
TepoB, nnaHweToB unn cmaptdoHoB. [Mporpamma Releon Lite no3BonseT B cuntaHHbIe CEKYH-
Abl BbIMOJHATb 3KCMEPUMEHTbI MO rOTOBbLIM CLLEHAPUAM, METOAUYECKUM YKa3aHUAM U COOCTBEH-
HbiM HapaboTkaMm. MNporpamMma sBnseTca Kpocc-naarhopMeHHOM U MOXKET ObiTb YCTaHOBNEHA
kak Ha Windows, Tak 1 Ha Android n macOS.

[nsa pabotbl nporpammHoro obecneyeHuns B onepaumnoHHomn cucteme Windows Heobxo-
Aumo Hanuuume nnatcopmbl Microsoft.NET Framework (cbperimBopk) Bepcun 4.6.2 (nnm
Bbilwe). Kak npaBuno, oHa yke yCTaHOB/IEHA B ornepauroHHyto cuctemy. Ho ecnv Releon
Lite nocne yctaHOBKM He 3anyckaeTcs, TO, CKOpee BCero, B OnepaLuoHHOW cucTeme
Microsoft.NET Framework He yctaHoBneH. Ero Mo)xHoO ckayatb M yCTaHOBWUTb AByMSA
cnocobamu.

B komnnekte nocrasku LuudpoBor nabopatopmmn BXoauT ell-HOCUTeNb, Ha KOTOPOM
Haxoautcs nanka Framework. B 3toi nanke pasmelwwéH auctpubytue peimMBOpKa,
KOTOPbIM HEOOXOAMMO YCTAHOBUTb.

Ckauatb amMcTpubytus dhperMBopKa c canta Mankpocodr:
https: / /www.microsoft.com /ru-RU /download /details.aspx?id=53344

lNocne 3Toro 3anycTuTb CKayaHHbIM aWn M yCTaHOBUTb (hpeMMBOPK Ha KoMMblOTEp,
NAaHLWET UK CMapPThOH.
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BbicTpbil cTapT

MopknoyeHWe MyNbTUAATYMKOB OCYLLECTBAAETCA Ha Bknaake Pa6ouuun cron. [ns nog-
KntoyeHus garuunkos no Bluetooth Heobxopnmo nepekniounTbes Ha Bknaaky Bluetooth u Ha-
»atb Ha kHonky Mowuck (puc. 18). B 6noke Mouck ycTpoUcTB nosenTCa HalgeHHOe YyCTpo-
ctBo (puc. 19). [lanee cnepyeT NOAKNIOYUTL YCTPOUCTBO K Nporpamme.

@ Retoon Lie

jeon Lite

Puc. 18. NMopknioyeHune gatyunkos rno Bluetooth

leon Lite

[

~ o
O npor pasue

rT. Nors
:

Puc. 19. lNMowck yctpoicte
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3ateM MOXHO BblbpaTtb, Kakue M3 AaTYMKOB OyayT yyactsosaTtb B cbope
AaHHbIX. [Ina 3T0ro HeO6XOAMMO OTK/IIOYMTL AATYMKM, KOTOpble He noTpeby-
loTCs B 3KCnepuMeHTe. [lns 3anycka u3MepeHuit cnepyet Haxarb Ha kHonky  [LIEASLE >
Myck (puc. 20).

Mopamok Hauana pabotbl ¢ uudposon nabopatopuein Releon mMoxxHO
NnpeacTaBuUTb B BUAE HarnsAaHoM cxeMbl (puc. 21). [aHHyto uHdorpaduky Mox- Puc. 20.
HO MCMONb30BaTb B KAYECTBE Pa3aTOYHOro Matepuana ajs yyalwmxcs. Kronka Myck

Hayano paboTtsbi ¢

umgpoBon
nabopatopuen RELEON

YCTaHOBHTb NporpaMmMHoe
obecneyenue Releon Lite
Ha Ball KOMNbIOTEP,
NAAHWeT WU cMapThoH

OTKpbITE NporpaMmy
_Releon Lite

<

3 BcTanuTb B pa3beM
USB ¢newky -
nepepaTyMKk

Haxartb Ha eguHy0 4
KHOMKY BKMNIOYEHHA Ha
MYNbTHAATYHKE

MepeknioyMTLCA Ha
5 srnagKy Bluetooth n
HaXaTb «[ouck»

Mocne o6HapyxeHns
MYNbTHAATYMKA BbIBPATb U3
CNHCKa HeoBXofUMbIH
JBaTUYMK HNK JATYHKH H
HaMaTb «I'chn»

Puc. 21. Undorpadmka «Havano pabotbl ¢ undposorn naboparopueit Releon»

JlononHuTenbHble HACTPOMUKHU AATYUKOB

[aTynkn MOXKHO AOMNONHUTENBHO CKOHMUIYpUpOBaTh, Nepes TeM Kak 3anyCcTUTb 3KCnepu-
MeHT. [lns 3TOro nogkntounte HeobxoamMmbld MynbTUAATYMK. [pK 3TOM B IEBOM YacTu 3KpaHa
(naHenb MeHI0) CTaHeT fOCTyneH nepeyeHb NOAKMOYEHHbIX AAaTYMKOB. KnMKHUTE Ha Ha3BaHuWe
[aTyvKa, 4S8 Toro 4tobbl 0TOO6pPasnUTb ero MeHto. B 3aBucumocTn or garunka moryTt 6biTb go-
CTYMHbI Pa3/IMyHble BO3MOXHOCTU €ro KOH(pUrypaumm, Takke CTaHOBMUTCSA AOCTYMHa KpaTkas
nHdopMaLMa O AaTYMKe U OCOBEHHOCTAX ero UCnonb3oBaHusa (puc. 22).
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Puc. 22. Nndopmaumsa o gatumke 1 0COBEHHOCTAX ero UCMosb30BaHWsA

K 06wum HacTpoiikaM BCcex AaTYMKOB OTHOCATCS:

* nepuop onpoca — BPEMEHHOW Mepuoa, B TeYeHUe KOTOporo nporpamma Gyget
CHMMaTb NOKa3aHMUA C JaTymKa (M3mepseTcs B CeKyHAax);

* eAMHULA U3MEPEHUA — BeJIMYMHbI, B KOTOPbIX ByayT oTobpaskarbcs nosyyYaemblie

JaHHble C AATYMK];

* BUAUMbBIN MHTEPBAN — OrpaHUyeHus rpaduka no ocyv BpeMeHH;

* LLBET JIMHUMU, LBET TOUYEK, TOJILMHA JIMHUU, BEJIMMUHA TOYEeK rpacdpmKa — BHeLu-
HWW BUA Ha rpaduke;

* aKTUBaLMA/OeaKTUBALMUA — [eaKTUBUPYET AATYMK, €C/IM OH He y4acCTBYeT B 3KC-
nepuMeHTe; MO YMOMYAHWIO BCE AATYUKU MPU NOLKIIIOYEHUN YCTPOMUCTBA AKTUBHbI.

O6wme HaCTPOMKHU NpOrpaMmbl

B nanenu menio, B 6noke Hactpoiku poctynHa Bknagka O6uwme HacTpoiku. 3pech
MOXXHO 3afaTb BpeMmsa (A/JMTenbHOCTb) 3KcnepuMeHTa. LlBetoBoe odopmneHue nporpammbl,
BUZA rpacdumka u hopmar TarMepa nokasaHbl Ha pUCyHKe 23.

CesAi3Ka paTyMKoOB

Mo ymonyaHuio B MOMEHT cOopa AaHHbIX KaXKAbIA AATYMK MMeeT cBoM rpaduk. MNonb3osa-
TeNlb MOXKET NPOCMaTpuBaTh rpaduku, nepekoyasch mexay aarivkamu. OfHaKo Ha nNpakTuke
BCTPEYAIOTCA IKCMEPUMEHTBI, MPU NMPOBEAEHUM KOTOPbIX HEOOXOAMMO MoKasaTb 3aBUCMMOCTb
O[HOro NoKasaHus oT apyroro Ha ofHoM rpadwke. [na atoro B nporpamme Releon Lite npea-
yCMOTpeH (pyHKLMOHAN CBA3KM AatdnkoB. lns Toro 4tobbl e€ aktMBMpoBaTthb, HeobxoauMo B
naHesnn MeHio Bbibpath BKIaaKy CBA3Ka paTYUKOB U B paboyeit 061acTi NOAKIIOUUTD AaTUM-
KW, KOTOPble AOJIKHbI OTOOpaXaTbcA Ha ogHOM rpaduke (puc. 24).
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JIATUME MATHUTHOR RO

Cenyryta

Puc. 24. Ucnonb3osaHue Bknagkn CeA3ska paTtymkoB

Mocne 3toro Ha 3KpaHe cbopa AaHHbIX, MOMUMMO AAaTYMKOB, OyaeT gocTynHa ceaska. Mpu
NepPeKNOYEHUN Ha CBA3KY OyaeT oTobparkarbes rpacmK co BCEMU BbIOpaHHbIMU B CBA3KE AaT-
ynkamu (puc. 25).

Kanubpoeka gaTtumkos

Bce undposble aatumku KanubpyroT HemocpeacTBeHHO Ha npoussoacTee. Kannbposou-
Hble KO3 (MLMEHTbI XPaAHATCA B NamMaTU aatunka. MHoraa HeobxoAMMO U3MEHWUTb Kannbpo-
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@ reuan e = o

Relab Lite <Hazap

Darwe

-:'.-0 CEAGA SATSICE

Puc. 25. [padmk co BceMu BbIOpaHHbIMK B CBA3KE AaTYMKaMU

BOYHble KO3dduuMeHTbl. [Ina 3Toro B nporpamme npeaycMoTpeH (pyHKLMOHAN KanMbpoBKu
[aTYMKOB.

Insa 3anycka KannbpoBKKU B NaHenn MeHio Heobxoaumo Bbibpatb Bknagky Kanubposka.
B pabouei obnactu 6yaet npeacTaBsieH nepeyeHb AaTYMKOB, A1 KOTOPbIX MOXKHO NMPOU3BECTH
Kanubpoeky. [ns Bbibopa pgaryuvka HaxxmuTe kKHonky Kanmbposarb cnpaea ot HassaHusa far-
yuka. [Mporpamma npepnoxxut BBectTn napossb. o ymonyanuio 3agan napons 5102. Mocne ato-
rO MOXXHO MPUCTYMUTb K KanMbposke gatumka (puc. 26).

s i faner

HaC il

CHiligeats HACTRORKA

CEAIGE SATUMKOE

O nporpaue

Puc. 26. Kannbposka gatumnka
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B none Tekywee nokasaHue otobOpakaeTca nokasaHue 40 BBOAA HOBbIX KO3 dULMEH-
T0B. Bbibepute Konuyectso waroe (KoahuruMeHTOB) AN1A TOYHOCTU Kannbpoeku. Ha nepeom
Lare NoMecTuTe AaT4MK B HEOOXOAMMbIE YCIOBUS U CPABHWUTE €ro NokasaHus C NoKasaHUsAMU
APYrUX JOCTYMHbIX NpubopoB.. Ykaxute B nosie BBeauTe uncno nokasaHve, KOTOpoe AO/KEH
ceinyac otobpaxkatb aarumk. Cnesa ot nonsa eeoga B nosne MNokasaHue GygeT oTpaXkeHo Teky-
wee nokasaHue. [Ina npumeHeHus Haxkmute kKHonky NMpumeHuTb. MOXXHO M3MeHWTL NoKasa-
HUe M NoBTOpPHO HaxkaTb MpumMeHuTb. N5 Nnepexoaa K cnegyowemy wary Haxmute Lanee.
Cnepytowme warn Heo6xoaAMMO NPOXOAUTb MO TAKOMY XKE afiropuUTMy.
Mocne Toro kak OyaeTt caenaH NOCAeAHUM Lar, CTaHYT aKTUBHbI C/IEAYIOLLME 3/IEMEHTDI.
* HoBoe 3HaueHue — none, otobpaxkatoLlee 3HaYeHWe C YHETOM HOBbIX KaIMOPOBOYHbIX
Ko3hpurumeHTOB (KO3hpULMEHTBI PACCHUTBIBAIOTCA MPOrPaMMON aBTOMATUYECKH).

* 3aHOBO — CcHpPOCHTL BCE LIarK 1 NOBTOPUTL KaNMOPOBKY AaTyMKa CHOBA.

* OTMEHUTb — He NPUMEHATb HOBble KaIMOPOBOYHbIE KO3 DULMEHTbI U 3AKOHYUTH Kasu-
OpPOBKyY AaTumKa.

* CoxpaHUTb — MNPUMEHWUTb HOBble KasMOPOBOYHbIE KO3 DULMEHTbI AaT4MKA U 3AKOH-
YMTb KaSIMOPOBKY.

Mpun Haxkatun Ha kHONKy CoxpaHUTb HOBble KasMbPOBOYHbIE KO3(ULMEHTbI OYAYT 3anu-
CaHbl B NaMATb AaTynKa, ctapble KoadduruUMeHTbl Mpu 3ToM ByayT NOMHOCTLIO CTEPTLI. [1a Toro
yTOObl BEPHYTLCA K 3aBOACKMM HACTpOMKaM KanuMbpoBKW AaTtuvKa, HeOOXOAMMO HaXkaTb Ha
kHonky Cépoc K 3aBOACKMM HAaCTPOMKaM.

JkpaH cbopa AaHHbIX

Mocne Haxkatus Ha kHonKy Myck nporpamma Releon Lite nepexogut B pexxum cbopa aaH-
HbIX. JKpaH cbopa AaHHbIX COCTOWT M3 MaHesM MOoKasaHUW AAaTYMKOB, rpacmka M KHOMOK
yrnpaB/ieHUs 3KCNepuMeHToM (puc. 27).
[] r

. 70,00

Puc. 27. JkpaH cbopa faHHbIX

* lNaHenb NoKasaHWs AATYUKOB.
AKTUBHbIN AaTtumK (rpadmK KOTOPOro AeMOHCTPUPYETCA B TEKYLLMIM MOMEHT) NOACBEYMUBAET-
CA KpacHbIM LBeToM (puc. 28).
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Harumen Jarunen

’0 CBA3KA JATYMKOB

00 CBA3KA JATYMEKOB

e e

[aTumK aTMOCHEpHOro

[ JaTyrk OTHOCUTCALHOKW
[ BNaxHOCTA BO3AyXa

44,5

B e

Chpuc B 101325
0 CHpocTE

Mpadmk

u Oaiunk 1eMIIEpa Iypbl BU3LYXE

29,5 %

(O oukcvporats

3aKpbITh

Puc. 29. YnpasneHve Buau-
Puc. 28. AKTUBHbBIV JaTyuK MbIM AuanasoHoMm rpacdumka

Bo BpeMsi paboTbl MOXXHO MepeKsitoyaTbCa MeXAay AaTYMKaMK, KMKasa Ha ux HassaHwue. Ec-
Nu Bblna yCTaHOBNEHA CBA3KAa AATYMKOB, TO OHA TaKXKe OTOOpakaeTcs B NaHesv NoKasaHui u
€€ MOXXHO caenarb akTuBHOW. B 3ToM cnyuae 6yneT noaceedeHa He TONIbKO caMa CBA3Ka, HO U
BCE AATYMKK, KOTOpble BXOAAT B €€ cocTaB. [ns KaXKaoro fatyMKa U CBA3KW MPefyCMOTPEHO
MeHl0. MeHIO MOXeT pasfiyarbCs B 3aBUCMMOCTH OT Aaryuka (BbiOGop KaHana, Bbibop eauHuL
U3MEepEHUS U T. N.).
OnvHakoBbIMK HacTpoMKaMu Ans BCeX AATYMKOB ABNAIOTCS:
» Cobpoc B HOMD.
* YnpaBneHue BUAMMbIM guanasoHoM rpacuka (puc. 29).
NuctpymeHT COpoC B HONb NpeaHasHayeH Afis Toro, YTobbl yCTPaHWTb BO3MOXHbIE NMOMe-
XV B MOMEHT paboTbl gartumka. Mpu Haxkatum Ha KHorKy COpocuTb Bynet oToGpakeHo YnCho,
Ha KOTOpOe NporpaMma CKOpPPeKTUPOBasia TEKYLLLEe 3HAYeHWE AaTUMKa.
[na npumeHeHUs MHCTpyMeHTa YnpaBrieHMe BUAMMbIM AMana3oHOM rpadmKa Heobxo-
AMMO BBECTU MMHUMAJIbHOE U MaKCHMMasnbHOe 3HayeHue Mo ocu Y u Haxatb Konky Enter Ha
knasuartype. [porpamma camocToATesIbHO CKOppeKTUpyeT rpacduk. 1o ymonyaHuio npu Bbixo-
[€ 3a rpaHuubl BUOUMbIX OAMaNa3oHOB Nporpamma paclumpsieT auanasoH rpadwvka. [ns Toro
4TOObI 3ahMKCUPOBATL BbIOPaHHbIM Anana3oH, He0b6Xo0ANMO OTMETUTL rasioukon nose Mukcu-
poBaTtb.
* [padwmk.
B pexxuMme naysbl 4OCTYMHbI CiedytoLime AOMOIHUTENIbHbIE BO3MOXHOCTU Mo paborte C rpa-
thukom:
* MepemMelweHne BUAMMOro aManasoHa — A/ 3TOro HeobXoauMo yaepIKUBaTb Jie-
BYIO KHOMKY MbILLM U BECTU KYPCOP MbILLKN B HY>KHYIO CTOPOHY.

* Bbi6op yacTu rpadmka ana ysenuueHUa — Heobxoanumo yaepkusatb KHorKy Ctrl
Ha KNlaBuatype M JIEBYIO KHOMKY MbilW, & 3aTeM NepeMeLLeHMeM Kypcopa MbilW Bbiae-
NUTb HeobXoAMMYtO 06n1acTb Ha rpaduke.
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* UsmeHeHune macwTaba — HeobxoguMa MPOKPYTKAa Kosieca MbiwW; NpU U3MEHEHUH
MacwTtaba no ogHOM OCKU CriefyeT UCMO/b30BaTb KOMECO MbIlW, KOr4a KYpCcop MbIlW Ha-
XOAMTCA Hag, HY>KHOW OCbio.

* MpocmoTp nonHoro rpadMka U3MEpPEeHHbIX BEeIMYUH — HEeOoOXOAUMO K/MKHYTb
MPaBON KHOMKOW MbIK HAa rpaduke, YTOObl MOSBUIOCH NOAMEHIO rpadmKa M BbiOpaTh
Cébpocutb macwTab.

* YnpaBneHue pexxumom rpapmka — HeoOXOAUMO KJ/IMKHYTb MPaBON KHOMKOMW MbILLUK
Ha rpaduKe, 4ToObI NOABMAOCL NOAMEHIO rpaduKa, U Boibpatb Pexkum rpaduka, a ga-
Nlee — OAMH W3 NpepoXKeHHbIx BapuaHTos (puc. 30).

CopocuTb MacwTab

YBenMunTE MacluTad

YMEeHbLUWTE MacLuTab

Pexxmm rpadmka NHwkA

CoxpaHnTe M30bpaxeHue Toukmk

TOUKK 1 AMHKMA

Puc. 30. YnpasneHue pexxMMoM rpaduka

* KHOMKM ynpaeneHus 3KCnepuMeHTOM.

MNpu Mcnonb3oBaHUKM KHOMOK yNpaBneHUs AOCTYMHbI CiefytoLime 4eNCTBUS:

* NMyck/MNMaysa — gns 3anycka v NPUOCTAaHOBKK 3KCMEPUMEHTA.

* O6HOBUTb — A1 cHpOCa 3KCNEepUMEHTA U BCEX U3MEPEHHbIX 3HAYEHUH.

* Excel — ansa Bbirpysku aaHHbix B hopMmar TabnmMuHoro pegakropa.

* Tabnuua/lMpadmk — gnsa nepeknoueHnsa pexkuma otobparkeHns aaHHbix (puc. 31).

@ D C —

EXCEL  MYCK OBHOBUTH Hindalier s

Puc. 31. lNepeknioyeHune pexxmuma oTobpaXeHUs JaHHbIX

JByxKaHanbHaa npuctaBka-ocuunnorpad

[ByxkaHanbHaa npuctaBka-ocuunnorpad (puc. 32) npegHasHadeHa ANS UCCNefOBaHUSA
(DOpPMbl 3MEKTPUYECKUX CUrHAMIOB MO ABYM KaHasnam NyTéM BU3yanbHOro HabnogeHus 1 us-
MepeHUs UX aMMauTyL U BPpeMeHHbIX MHTepBanoB. [puctaBka aBNAeTCA yNpoLEHHbIM aHa-
NNOrOM 3N1EKTPOHHOMO ocuunnorpacda v npegHasHadeHa aas UCNosib30BaHUs B yyuebHOM npo-
uecce.
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P RELEON

@ Mpscransa oCuMARGrpad:

[—!ﬂ )
il EE

Puc. 32. [ieyxkaHanbHas npuctaeka-ocuuanorpad

Cxema npucTaBku
B cxemy npuctaBku (puc. 33) BXxogaT cnepytolme 3n1eMeHTbl:

() ()

Kanan 1 Kanan 2

1 — pa3bém USB;
2 — pa3bém BNC-Tuna nsmeputenbHoro kaHana Ne 1;

3 — pa3bém BNC-tuna nsmepurensHoro kaHana Ne 2
MpucTaBka-ocumnnorpad

O

TexHUYeCKME XapaKTEPUCTUKU NPUCTABKHU:

* OvanasoH usmepsieMbix HanpsykeHui: ot —10 no +10 B

* npepesbHO AOMyCcTUMOe BXxogHoe HanpsikeHne — 50 B

* YacToTa AMCKPEeTU3aLMK BXOAHbIX CUrHanoB Ha oguH kaHan — 400 Iy,

* yacToTa AMCKPEeTM3auun BXOAHbIX CUrHanoB Ha aea kaHana — 330 kly,

* BXxogHoe conpotuerieHne — 1 MOm

* CUHXPOHM3AUMA: UMEETCS BO3MOXHOCTb CUHXPOHU3ALMKU MO BXOAHOMY CUTrHany
* BWAbl CUHXPOHU3aLMKU: aBTO, OAHOKPATHbIN U XKAYLLMUIA

* my6uHa namatn — 1100 ebibopok /KaHan

* BepTUKasibHOe paspelueHne — 12 6ut

Puc. 33. Cxema npucrtaBku-ocumnnorpada

BbicTpbii cTapT

MNMoaknoueHue npuctaBku otobparkaeTtca Ha Bknaake Pa6ouunit cton. MNpu coegnHeHnn no
USB nporpamma aBTOMaTMyecKM HaxoAWT MOAK/YEHHOe obopymoBaHWE M BbIBOOUT €ro B
cnucke. Ecnun ke 3toro He npousowno, HaxKkMuTe Ha KHonky OBGHOBUTBL MK nepesanycTure
nporpammy Releon Lite (puc. 34).
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Comana garumeos

\ i 1) ranwsposca

Puc. 34. lNopknioyeHre NnpuUcTaBku

Insa 3anycka usmepeHui crnegyet BbiOpath [ByXKaHanbHbIM OCLUNMO-
rpac B MeHIO cneBa M HaxkaTtb Ha KHonky Myck (puc. 35).

Puc. 35.

NaHenb ynpaBneHus
KHonka Myck

Haerpoiikn

Teurrep
MicTouHme L]

v Kesan1 W Mg v

JByxEaHaNsHBIA ocuuancrpad

Tan
Bocx. ~ Chop
Ypoaes, EL !
+—————PasmoprEA——

Cupypsnte < 40 e

Amanamon 250 Mxc/pEn  +

— Kanane
A Kasean 1

Curwrsme - 16E -

Duanamon 2 Efaen '

Kpataal W Chpoe a1

(] Kowan2

Puc. 36. NaHenb ynpaBneHus AByxKaHasbHbIM ocuunnorpacdom
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MaHenb ynpaeneHus aByxKkaHanbHbIM ocumnnorpacgom (puc. 36) MOXXHO pasaenuTb Ha cne-
ayrolme hyHKUMOHANbHbIE MOLY/H.

1. OKHO oTO6paXkeHUA ocunINOrpamm.

2. Knonka Hasap, ona Bo3epalueHus Ha Pabouui cron Releon Lite.

3. Knonka Myck/Cron ans 3anycka v oCTaHOBKKM paboTbl MpUcTaBku-ocumanorpada.

4. Knonka O6HOBUTb A1 0OHOBMEHUA NOAK/IOYEHUA K NpUcTaBKke-ocuunnorpady (1c-
Nnonb3yeTcs, eciv NporpamMmma 3aBucia UKW nepectana onpenensAtb NOAKIOYEHHYIO Mpu-
CTaBKy).

5. 3oHa HacTpoWku Tpurrepa.

6. 30Ha HAacCTPOKKU paboTbl pasBEPTKMU.

7. 30Ha HAaCTPOMKMU OTOOpPAXKEHUA CUFHANOB MO KAXKAOMY KaHany OTAENbHO.

8. CTpoka coCTOAHUA, B KOTOPYIO AyO/NMPYIOTCA HAaCTPOWMKM KaHaloB U CMeLleHue pas-
BEPTKM.

Bnoku HacTpoek

Tpurrep nossonsieT nonydyarb CTabunbHble OCUMANOTPaMMbl 38 CYET 3afepPXKKM 3anycka
pa3BEpPTKM 0O TeX Mop, NoKa He OyayT BbiNONHEHbI 3a4aHHble ycnoeus. Ecnun He BbinonHsercs
yCNoBwWe 3anycka pa3BeépTKu, To M3obpaxkeHue rpaduka MoXeT BbliMAAeTb «beryumums» unm co-
BEPLUEHHO HEYMTAEMbIM, MO3TOMY AAHHbIW BIOK ABMAETCA K/IOYEBbIM 3/IEMEHTOM B NMPUCTaBKe-
ocuunnorpade.

PaccmoTpum HacTpoirku Tpurrepa.

Pexxumbli

1) ABToO.

B paHHOM pexrMe Mo OKOHYaHWWU LMKIA Pa3BEPTKU MPOUCXOAUT €€ ovyepedHOM 3anyck,
YTO MO3BOMIAET HAbMOAATb HA 3KPAHE CUrHan MOCTOSIHHO, AAXKe €C/IM OH He YAOB/eTBopseT
YC/IOBUSIM 3anyckKa.

2) Xpaywun.

B naHHOM perkume pa3BépTKa 3amnycKaetcsl Npyu AOCTUXKEHUU CUIHAIOM 33A4aHHbIX YC/I0BUIA
3anycka Tpurrepa. [1py OoTCyTCTBMM BbINONHEHMA YCNOBUI, ocumnnorpad XaEeT Ux NosiBNeHus,
a B 3TOT MOMEHT Ha 3KpaHe oTtobparkaeTca npeablayLlas ocuuIIorpaMma.

3) OaHOKpaTHbIN.

B naHHOM pexkuMe reHepaTtop pa3BepTKM 3anyckaeTtcs npu Haxkatuu knaevwm Myck/Cron
M NPOU3BOAMUT OQHOKPATHYIO PErMCTPaLMIO CUrHana npu cobniofeHn yCioBui Tpurrepa.

UcTouHuk
Jlio6oi n3 kaHanos (Kanan 1 unu Kanan 2) npucraeku-ocuunnorpada MoKeT CTaTb UCTOY-
HUKOM /1A 3anycKa pasBépTKM.

YpoBeHb

OH 3apaéT BxogHOe HanpskeHue (B MUAIMBOJIbTaX), NPU AOCTUXKEHUM KOTOPOro 3arnycKa-
eTcs pasBépTka. [pyM M3MeHeHMU YpOBHA COOTBETCTBYIOLLMIM MapKep Ha rpaduke uUsMeHseT
TaKXe CBOE nosoxeHue (puc. 37).
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) meetat line - [a] w

<Hazag [eyxkaHaibHbA ocumanorpad

v

Cuewenme < 40 mrc >

AuanazoH - 250 mkc/nen

———¥KaHan
&4 Kaman1

Cwewenme - 168 +
AuanasoH - 2 B/aen +

Kpackuid v Chpoce D

] Kanan2

2 Bfaen 168

< A0 make >

Puc. 37. cnonb3oBarue 6noka HacTporku YpoBeHb

Tun

OnpepenseT Tvn 3anycka Tpurrepa: no poHTy (Bocx.) unun no cnagy (HUcx.)

Cé6op

[aHHas KHoMKa ucnonb3yetcs Afis NpUHyAUTENbHOIrO cbopa AaHHbIX, NONYYEHUA OCLUIIO-
rPamMMmbl U KOPPEKTUPOBKKU YCIOBUIM TPUITEPa, €CJIM OHU 33AaHbl HEBEPHO.

PasBépTka

[aHHbI B/10K OTBEYAET 3a HACTPOWKK reHepaTopa pasBEpPTKM.

MNapametp CMeweHue No3posseT cMeLaTb NOJyYeHHbIM CUrHan BJE€BO-BMNPABO MO Fropu-
3oHTanu (ocu X). MNpu M3MeHeHUH 3TOro napameTpa B OKHE OCLMNIOrpaMM CMeLLaeTcs Map-
Kep. B cTpoke coctosiHua HaxoauTcsa fy6nvpytoLLee OKHO A/1A U3MEHEeHUsA JaHHOW HACTPOMKK
(puc. 38).

Hactpoiika [luana3oH no3BofisieT CTyNeHYaTo M3MEHATb CKOPOCTb PasBépTku (Maclutab
MO ropU3oHTasNM).

Kanansbi

HaHHbIM 610K OCyLLEeCTBASET HACTPOMKY OTOOPAXKEHUS OCLMANOrPaMM A/1S KaXKAOro KaHa-
na npucraeku-ocumnnorpada otaesnbHo. Bce napametpbl 610ka 4y6nmpytotcs B CTPOKE COCTO-
AHusa (puc. 39).

MNapametp CMewieHue no3BosseT CMewarb OCLMIIOrpaMMy BBEPX-BHM3 MO BepTUKau
(ocn ).

MapameTp [ianasoH ocyLLecTBASET CTyNeHYaToe U3MeHeHne MacluTaba no ropusoHTau.

Mpu ucnonb3zoBaHuu NnapameTpa LiBeT B cneunanbHOM BbiNafatoLweM CrMcKe MOXHO U3Me-
HATb LBET JIMHWUIM OCLMIIOrpamMMm.
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Puc. 39. Ucnonb3osaHue 6noka Kanansi

Mpu Haxkatnn knasuwm Copoc B 0 Ha KOPOTKO3AMKHYTbIX KOHTaKTax M3MepUTEIbHOMO Ka-
6ens npoucxoauT Koppektuposka Hynsa (puc. 40, 41). danHyo npoueaypy peKkoMeHOoBaHo
NpPou3BOAMTbL B Havane paboTbl ¢ npuctaekor-ocuuanorpacdom. OTKIOUYUTb KaHan MOXHO, No-
CTaBMB rajlouKy psfoM C HOMepoM KaHana. [locne 3toro Bce mapameTpbl A5 KaHana CTaHo-
BATCA HEOOCTYMHbI.
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<Hazag [leyxkaHansHeld ocumanorpad
HcTounme
Kaman 1

Tun
Bocx.

Yposene
Pazpeprea

Cuewerme < 01w

Aumananom

Kananu
Cubsiernie - O wuB
Awanazon - 2 Bigen

Kpacsuad Copoca

) Kavaa 2

2 Bfaen 0 mB

@ Rl Lite - 5] ®
<Hazan [lByaKaHanbHEIR ocuManorpad L i HacTponkw

Tpunrrep
LSRG TS Peanm

Kanan 1

¥YpopeHs

Cmrruperie

e

A kawan1

Cuweuenme
Avianaacen

Kpacsiai

[] Kawan2

2 Bfaen 0 mB

Puc. 41. CkoppeKTvpoBaHHas ocuuanorpaMma

Mpumepbl paboTbl ¢ npUucTaBKOU-ocuunnorpacdom

OnpepneneHue napaMeTpoB OCLU/IIOrPaMMbl

C nomoLblo NPUCTABKM MOXKHO OMNpeaenaTb aMinMTyay, Nepuoa, 4actoTy U apyrue napa-
MeTpbl UccriefyeMbix cUrHanoB. M3 HacTpoek ocuunnorpada (puc. 42) BUgHO, 4TO OAHO fe-
nexuve (knetka) no ropusoHTanu paeHo 250 MKc, NO3TOMy nepuon NOSy4eHHOU CUHYCOUAbI

169



paeeH 500 mKkc, cnepoBartenbHO, YactoTa cMrHana pasHa 2 klu. AHanorMyHo no BepTUKasb-
HOM OCU OfHO peneHue (knetka) paeHo 2 B, cnepoBartenbHo, amnauntyaa curHana pasHa 4 B.

@ Frb i - a

<Hazag JleyxKaHanbHeIW ocumanorpad

Avmumryna =4 B

CueuieHne <

JAnanazoH - 250 mec/aen

————————KaHan
A Kaman1

Creugerme

Kpachal W Chpoc a0

[ Kawan 2

2 Bfaen 0 mB

< -10 mie >

Puc. 42. OnpepeneHvie napameTpoB OCLMIOrpaMMmbl

Pa6ora c Tpurrepom

Ha pucyHkax 43, 44 npencraeneHsl npuMepbl paboTbl C pasnyHbIMA HACTPOMKAMKU TpUrre-
pa. Pabota Tpurrepa, KOTopbli HAacCTPOeH Ha yposeHb Hanpsykenus 1,4 B u cpabarbisaet no
hpoHTy nocTynatowero curHana Ha Kanan 1, npounntoctpupoBaHa Ha pucyHke 43.

AeyxkaHanbHeId ocymanorpad

Crueugerme

Jwanasow 250 muc/gen

S — LT
b Kawan 1

Cuewenne
Ananazon - 2 B/aen

Kpacksid Chpocn 0

D Kavan 2

2 Bfaen 0 mB

Puc. 43. MNpumep paboTbl C pasnnyHbIMK HACTpoOKaMu Tpurrepa (yposeHb Hanpsixerus 1,4 B)
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Pabora tpurrepa, KOTOpblM HacTpOeH Ha ypoBeHb HanpsxkeHus 2,8 B u cpabarbiBaeT no
cnapy nocTynatowero curHana Ha Kanan 1, npounntoctprpoBaHa Ha pucyHke 44,

<Hazag [leyxkaHanuHbiA ocumanorpad

Awanasan - 2 Biaea -

Kpachuiil W Chpocn 0

L:l Kawan 2

2 Bfaen 0 mB

Puc. 44. Mpumep paboTbl C pasfiMyHbIMKU HACTPOMKaMK Tpurrepa (ypoeeHb Hanpsikenus 2,8 B)
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NpumepHas pabouas nporpamma no ¢pusmke
ana 10— 11 knaccoB ¢ ucnonb3oBaHMeMm ob6opynoBaHUA
«llkonbHOro KeaHtopuyma»

MnaHupyemblie pesynbraTbl OCBOEHUA y4ebHOro npegmera
«®Pu3nka» c onucaHMeMm yHMBepCasibHbIX Y4eOHbIX AEeNCTBUN,
AOCTUraeMbix obyyarowmmmcs

JInyHocTHbIE pe3ynbraTbl

JINYHOCTHBIMK pe3ynbTataMu  U3ydeHus npeameta «DusmKa» ABNAOTCA Clepyowme
yMeHUs:
1) oco3HaBaTb €OMHCTBO M LENOCTHOCTb OKPY)AlOLLero Mupa, BO3MOXKHOCTM €ro mno-
3HaBaeMOCTM U OOBACHMMOCTM Ha OCHOBE AOCTUXKEHWW Hayku. llocTeneHHO BbiCTpauBaTb
cobCTBEHHOE LEeNOCTHOE MMPOBO33pPEHHE:
* BblpabartbiBaTb CBOM COOCTBEHHbIE OTBETbI HA OCHOBHbIE YXU3HEHHbIE BOMPOCHI, KOTOpPbIE
CTaBMUT JINYHBIN )KU3HEHHbIN OMbIT;

* y4yuTbCA NPU3HABaTb NPOTUBOPEYMBOCTb M HE3aBEPLUEHHOCTb CBOWMX B3MMALOB Ha MUp,
BO3MOXHOCTb UX U3MEHEHMUS;

* YYMTbCSA MCMOJIb30BaTb CBOM B3rMAAbl HA MUP A/151 OObACHEHWUA Pa3IMYHbIX CUTYaLMK, pe-
LLUEHWUSA BO3HMKAIOLWMX NPOBIEM U U3BIEYEHUSA KUSHEHHbIX YPOKOB;

2) oco3HaBaTb CBOM WMHTEPECbl, HAXOAMTb M M3yyaTb B yyebBHMKax Mo pasHbiM npeame-
TaM Martepuas, UMeloLWM i OTHOLLeHWe K CBOMM WHTepecaM. Mcnonb3oBaTb CBOM MHTEpEechl
ans Bblibopa uMHAMBMAOyanbHOM 0Opa3oBaTesibHOW TPaeKTopWM, MoTeHuMasnbHoW Oyayuien
npodeccun “ COOTBETCTBYIOLLEro NpoduibHOro obpasoBaHus;

3) nprobpeTtatb OMbIT yyacTUs B Aefiax, MPUHOCALLMX MOMb3Y SIOAAM;

4) oueHMBaTb >KM3HEHHblE CUTyaUMW C TOYKM 3peHus GesonacHoro obpasa MKuM3HWU U
COXpaHeHUs1 340pOoBbA. YUMTbCA BblOMpaTb CTU/Ib MOBEAEHUS, MPUBbLIYKKM, Obecneyusato-
wue 6GesonacHbii o0bpa3 >KM3HWM U COXpaHEHWE CBOEro 3[0POBbfA, a TaKXKe O/M3KUX Jio-
LEV U OKpYXKaloLLMX;

5) oueHuBaTb 3IKONOrMYECKUA PUCK B3aMMOOTHOLUEHUM YenoBeka M npupoppl. Dopmu-
poBaTb 3KOJIOTMYECKOE MbILU/IEHUE: YMEeHWe OLeHMBATb CBOK [LEeATENbHOCTb M MOCTYMKU
APYrMX NOAEN C TOYKM 3PEHUS COXPAHEHMS OKpYrKaloLien cpeppi.

MeTtanpepmeTHble pe3ynbTarTbl

MeTanpeaMeTHbIMU pe3ynbTatamMmy u3ydeHus npeameta «Dusuka» sensercs GopMupo-
BaHne YY/.

PerynatueHbie YY/]

+ CamocrosTensHo obHapy»kueatb 1 hopMynupoBatb NPobaeMy B KNacCHOM U MHAMBUAY-
anbHoW yuyebHOMN aeATeNIbHOCTH.

* BbigBuratb BepcuM pelueHus npobnembl, 0CO3HaBaTb KOHEYHbIM pe3ynbrart, Bblbupartb U3
NpeasioXKeHHbIX CPEACTB U UCKaTb CaMOCTOATENIbHO CPeACTBa AOCTUXXEHUSA Lienu.

» CocrtaBnstb (MHAMBUAYANBHO WK B TPYMNE) NNaH peleHns npobnemsi.

» Pab6oras no npefnnoKeHHOMy 1 (M1K) CaMOCTOATENIbHO COCTAB/IEHHOMY M/1aHy, UCMOJb30-
BaTb HapsAy C OCHOBHbIMW CPEeACTBAMU U LOMOJSIHUTENbHbIE: CPABOYHYIO UTEPATYpY,
u3nyeckne npubopsbl, KOMMbLOTEP.
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* lNnaHnpoBaTtb CBOIO MHAMBMAYANIbHYIO 0Opa30BaTesibHyO TPAeKTOPHIO.

» Paborarb no caMocToATeNIbHO COCTAB/IEHHOMY M/1aHy, CBEPSASACH C HUM U LieSblo AesTeNb-
HOCTH, UCNPaBNAs oWKMOKKM, UCNONb3ys CAMOCTOATENbHO NogobpaHHble cpeacTsa.

» CaMocTosTeNnbHO 0CO3HAaBaTh NMPUYMHbBI CBOErO yCrexa UiiM Heycnexa U HaxoauTb Croco-
Obl BbIXOZA M3 CUTYaLUK Heycrexa.

* YMeTb oueHMBaTh CTEMEHb YCMNELHOCTU CBOEN MHAMBUAYasIbHOW obpa3oBaresibHOW aes-
TEeJIbHOCTH.

» JlaBaTb OLEHKY CBOMM JIMYHOCTHbIM KayecTBaM U YepTaM xapakTepa («KakoB s»), onpe-
LeNATb Hanpae/eHMUsA CBOEro PasBUTUA («KaKMM i XOUy CTaTb», «4YTO MHe AJiA 3TOro Haao
caenarb»).

Mo3HaBaTtenbHblie YYI

* AHanusupoBsarb, CpaBHUBaTb, KNaccuurumMpoBaTb U 0606LWaTb U3y4eHHbIe NOHATUA.

* CTpouTb NIorMyHoe paccykaeHue, BK/OYaloLLLee YCTAaHOBIEHUE NPUYUHHO-CNIEACTBEHHbIX
CBs3eM.

* MNpeacrasnatb MHdOPMaLMIO B BUAE KOHCNEKTOB, Tabnuu, cxeM, rpaduKoB.

* lNpeobpazosbiBatb MHOPMALMIO U3 OLHOMO BMAA B APYrOM U BblibMpaTb yaoOHylo Ans
cebs dopmy durKkcauum u npeacraeneHus MHopmauuu.

* Mcnonb3oBatb pasfiMyHble BUAbl YTeHMA (M3yyaloliee, NMPOCMOTPOBOE, O3HAKOMMUTENb-
HOe, MOMCKOBOE), NPUEMbI C/yLLIAHUA.

» Camomy co3paBatb UCTOYHUKM MH(OPMALMK PA3HOMO TUNA U As PasHbiX ayAUuTOpPUM, Co-
6noaath npasuia MHGOPMaLUMOHHON 6e30nacHOCTH.

* YMeTb UCNO/Ib30BaTb KOMMbIOTEPHbIE U KOMMYHUKALMOHHbIE TEXHOJIOTMU KaK MHCTPYMEHT
ONA [OCTUXKEHUA CBOUX LieNeN.

* YMeTb BbibMpaTh ageKBaTHble 3a4a4e NporpaMMHo-anmnaparHble CpeacTea U CEPBMCHI.

MpeameTtHbie YY

Mpy 0b6yuyeHUM (U3MKe [eATeNbHOCTb, CBA3aHHAaA C MPOBEAEHUEM (HU3NYECKOro 3KC-
nepuMMeHTa, OKasbiBaeTcss KommniekcHon. OHa BKtouyaeT B cebsa psag 3Tanos: niaaHWpoBa-
HWe, MOAENUPOBaHWe, BblABUXKEHME runoTtes, HabnogeHue, nogbop npuboposB M nocrpoe-
HWE YCTaHOBOK, W3MepeHue, npencrtaefneHne M obobuieHue pesynbratoB. [ns oceBoeHus
YKa3aHHbIX 3TarnoB MPUMEHAETCA 3KCMEepPUMEHTasIbHbIA MEeToh M3yyeHus (U3MYECKUX sBre-
HUA U NPOLLECCOB.

MNpu noprotoeke yuawmxcs 11 knacca k cpade EMD no dwusmke cnepyer chopmupo-
BaTb Y HWX YMeHWe peluatb 3KCNepuUMeHTasbHble 3ajadn. B npouecce ux BbinonHeHus
MOYXHO MOBTOPWUTb 3HAYUTENIbHbIN 0OBLEM MpoKaeHHoro yyebHoro Mmarepuana.

lpumep 3KCcnepumMeHmMasbHO20 3a0aHUS

3akpenute Enob B LITATMBE M YCTAHOBWUTE HAK/OH xénoba Takum obpasom, 4TOObI
LapuUK NPOXOAMA BCIO AJMHY >kénoba.

Ncnonb3ys vMelowme 3HaHWA, Onpenenute: a) yCKOpeHWe Lwapuka; 6) CKopocTb wwapu-
Ka B KOHLe >xénoba.

YKaxkute, Kak U3MeHsoTcA crefyolme hU3Myeckne BENUYMHBI NPU ABUXXEHUW LuapuKa
BBEPX MO KEnoby: a) ckopocTb; 6) ycKopeHue; B) MOTEHUMANbHAs 3HEPrus; r) WUMMYNbC;
L) KMHETMYEeCKas 3Heprus; €) nojHas MexaHM4YecKas 3Heprus B peasibHblX YC/IOBUSAX
(c yuétom TpeHus); ) MonHaA MexaHWYecKas 3Heprus B MaeasbHbiX ycnosusx (6e3 ydyéta
TpeHus).

PelieHre 3KkcnepuMeHTaNbHbIX 3adad QOPMUPYET y ydalMUXCSA ClefylolimMe yMeHus:

* NPOBOAMTb HAbNOAEHMA U OMUCHIBATb UX;

* 3ajaBaTb BOMPOCHI MU HAXOAUTb OTBETbI HA HMX OMbITHbIM MYTEM, T. €. MJaHUPOBaTh Bbl-

NoSHEeHWe NPOCTENLLMX OMbITOB;
* NPOBOAMTbL NPAMble U3MEPEHUS MPU MOMOLLM Hanbonee 4YacTo UCMOMb3yeMbIX MPUOOPOB;
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* MNpeacTaBnATb pe3ysbrarbl U3MepeHUit B Buae Tabnuu;

* [enatb BbIBOAbI HA OCHOBE HabMOAEHUI;

* HaxoAuTb NPOCTENLIME 3AKOHOMEPHOCTHU B NPOTEKAHUU ABMIEHWI MU OCO3HAHHO UCMOJb30-
BaTb UX B NOBCEAHEBHOM YKM3HU, COBMIOAAsA pa3yMHble NpaBuia TeEXHUKKU Be3onacHOCTU U1
MPOrHO3UpPyA NOCNEACTBUA HEMPABWUbHBIX AEMCTBUN.

BoinonHenue nabopatopHbix paboT (M3MYECKOro MpaKTMKymMa AO/MKHO ObiTb CBA3aHO

C OpraHu3auuMen CaMOCTOSTE/IbHOM W TBOPYECKOW [eATeNIbHOCTU Yy4yalmxcsi. Bo3mMorkHbIM
BapMaHT MHAMBMAYaNU3auuMn paboTbl — 3TO Noadop HeCcTaHAAPTHLIX 3aJaHWK TBOPYECKO-
ro xapaktepa, Hanpumep MocTaHOBKa HOBoMW nabopartopHon pabotbl. OpurrHanbHOCTbL Ta-
KOro 3a[aHus 3aK/lo4aeTcs B TOM, YTO Y4YallMMCA NEPBbIM COBepLUaeT onpeneséHHble
LEWUCTBMA NO BbIMNOSIHEHUIO NnabopatopHbi paboTbl. [pu 3TOM pesynbrat ero 3KCnepuMeH-
TaNIbHOW [EeATeNIbHOCTU NepBOHAYaNlbHO HEU3BECTEH HU €My, HW y4yuTento.

MaKTUYecKn 34ecb MPOBEPSIETCA He CTOMIbKO 3HAHWE KaKoro-Mbo (usMyYeckoro 3ako-
Ha, AB/IEHWA WNW MPOLLECCA, CKOSIbKO CMOCOOHOCTb Y4Yallerocsi K MOCTAHOBKE M BbiMOJHe-
HUIO M3nYecKoro skcnepumeHTa. lNposeasa cepuio HEOBXOAMMbIX M3MEPEHUH M BbluuCiie-
HWW, OH OLEHMBAET MOrpeLHOCTU U3MEPEHUN WU, eC/IM OHW HeOOMYCTUMO BEJIMKM, HaxoauT
OCHOBHbIE€ WUCTOYHWMKM OWMOOK U MNPOBYyeT UX YyCTpaHWTb.

[pyr¥M yyawmmca Knacca MOXHO MPeanoXuTb WHAMBUAYaNbHble 3aJaHWs McCleaoBa-
Te/IbCKOro XapaKTepa, B XOAE BbIMOJIHEHUSA KOTOPbIX OHW MOy4Y4aT BO3MOXKHOCTb OTKPbITb
HOBble, HEM3BECTHble 3aKOHOMEPHOCTH WK Jaxke co3faTtb u3obpeteHne. CamocTosTenbHoe
OTKPbITUE M3BECTHOrO B (hM3MKE 3aKOHa WM «MU300peTeHune» criocoba usmepeHus ¢usu-
YECKOMN BeSIMYMHbI ABNSETCA OObEKTMBHbLIM [OKA3aTe/bCTBOM CMOCOOHOCTM yyalmMxcs K ca-
MOCTOATE/IbBHOMY TBOpYecTBy. B pesynbrate TakoW fesaTenbHOCTM y HUX chopMUpyeTca yBe-
PEHHOCTb B CBOMX WMHTE/IEKTyasIbHbIX CMOCOBHOCTAX.

B npouecce 3KkcnepuvMeHTanbHOro uccnenoBaHUA (U3MYECKUX SIBNEHUM (npoueccos) M
0606L1eHNA MOyYEeHHbIX PEe3y/bTaToB yyaliMecs AOKHbI HayYWUTbCA:

* yCTaHaBnMBaTb (YHKLUMOHAJIbHYIO CBSA3b M B3aMMO3aBUCUMOCTb ABMIEHMI (NpoLeccos);

* MoAenupoBsaTb sABneHuUs (Npouecchl);

* BblABMraTb rMnoTesbl, 3KCNepUMeHTaIbHO NPOBEPATb UX U UHTEPNPETUPOBATb MOYYEH-

Hble pe3ynbTarbl;
* M3y4yaTb (hU3MYECKME 3aKOHbI U TEOPUU, YCTAaHAB/IMBATbL rPaHMLbI UX MPUMEHUMOCTH.

KommyHukatuBHbie YY]

* OTcTamBas CBOIO TOUKY 3peHUs, NPUBOAWUTb apryMeHTbl U NOATBEPXKAATb UX (haKTaMu.

* YMeTb B AUCKYCCUM BblABUraTb KOHTPapryMeHTbl, nepedpasnpoBaTb CBOIO MbiC/b (Bnaae-
HWe MeXaHW3MOM 3KBMBAJIEHTHbIX 3aMEH).

* YunTbCs KPUTUYHO OTHOCUTLCA K CBOEMY MHEHMIO, YMETb NpU3HaBaTb OLIMOOYHOCTb CBO-
€ro MHEHMS U ero KOpPeKTUPOBaTb.

* Pasnuuartb B NMCbMEHHOM U YCTHOM peyn MHeHUe (TOYKY 3peHus), loKa3aTenbcTBa (apry-
MeHTbl, haKTbl), rMNOTE3bl, AKCUOMbI, TEOPUU.

* YMeTb B3MAHYTb Ha CUTyaLMIO C MHOM NO3ULMKU U AOTOBAPUBATLCS C NIIOAbMU, MPUAEPKU-
BAOLLLMXCS UHbIX TOYEK 3pEHUS.

NpepmeTHble pe3ynbrarthbl

BbinyckHWK HayuuTCs:

* [eMOHCTPUPOBATb Ha NpUMepax posb U MecTo pU3NKK B pOpMUPOBaAHUM COBPEMEHHOM
Hay4YHOM KapTWHbl MUpPa, B Pa3BUTUM COBPEMEHHOMN TEXHUKU U TEXHONOTMH, B MpaKTUye-
CKOM JeATeNbHOCTU Ntoaen;

* [leMOHCTPUPOBATb Ha NpUMepax B3aMMOCBS3b MeXay (pU3NKON U ApYrMMU eCTECTBEHHbI-
MW HayKamu;
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yCTaHaB/MBaTb B3aUMOCBSI3b €CTECTBEHHO-HAYYHbIX ABJIEHWN U MPUMEHSATb OCHOBHbIE
(b13nYecKre MOAenu Asia UX onucaHus v obbACHeHUS;

MCMOb30BaTh MH(OPMALMIO (DU3NYECKOTO COAEPIKAHMS MPU PeLleHUn y4ebHbIX, NPaKTU-
YECKMX, NPOEKTHbIX U UCCNIefoBaTeNbCKUX 3a[ay, MHTErpupys MHOpPMaLMIO U3 pasiny-
HbIX UCTOYHMUKOB U KPUTUYECKU €€ OLeHUBas;

passMyartb U yMeTb UCMO/b30BaTh B y4eOHO-UCCIef0BATENIbCKOW AEATENIbHOCTU METOAbI
Hay4YHOro nosHaHus (HabniogeHue, onvcaHue, U3MepPeHUe, SKCNEPUMEHT, BblaBUNKEHUE
rMnoTesbl, MoAeNMpoBaHue U Ap.) U opMbl Hay4yHOro nosHaHus (hakTbl, 3aKOHbI, TEO-
pvK), AEMOHCTPUPYSA Ha NPUMepPax UX Posib U MECTO B HAy4YHOM MO3HAHWM;

MPOBOAMTL MPSAIMble U KOCBEHHble U3MEHEHWUA (DU3UYECKUX BESIMYMH, BbIOUpAs uMepu-
TesbHble NPUMOOPLI C Y4ETOM HEOOXOAMMOMN TOYHOCTU U3MEpPEeHUi, NNAHMPOBaTb X0, U3-
MepeHWUH, Nonyyarb 3HaYEHUE U3MEPSEMOM BENIMUYMHDBI U OLLEHWBATb OTHOCUTENbHYIO MO-
rPELHOCTb No 3afaHHbIM hopMynam;

NPOBOAMUTb UCCNENOBAHUSA 3aBUCUMOCTEN MeXay DU3UYECKMMU BETMYMHAMU: NPOBOAMUTb
U3MEpPEHUA U ONpeaensTb HA OCHOBE UCC/IeAOBaHUS 3HAYEHUE NapaMeTpoB, XapaKTepu-
3YIOLLMX AAHHYIO 3aBUCMMOCTb MEXIy BEMYMHAMMW, U AenaTb BbIBOA C YYETOM MorpeLw-
HOCTWU U3MEePEHUN;

MCMOMb30BaThb AJIA OMUCAHUA XapaKTepa NpoTeKaHWs U3MYecKux npoueccosB dusnye-
CKME BeJIMYUHBI MU AEMOHCTPUPOBATL B3aUMOCBSA3b MEXAY HUMMU;

MCNoMb30BaTh AJIA OMUCaHUA XapaKTepa NpoTeKaHWs (U3nMyecknx npoueccoB dusnye-
CKMe 3aKOHbI C YYETOM rpaHuL, UX MPUMEHUMOCTH;

pellaTb Ka4YeCTBEHHbIE 3a1a4M (B TOM YMCSIe U MEXNPEAMETHOIO XapaKTepa): UCMO/b3ys
Moaenu, uanyeckue BeSIMYMHBI U 3aKOHbI, BbICTPaMBaTb OMMYECKU BEPHYIO LLeMOYKy
06bsCHeHMs (nOKa3aTenbCTBa) NPeasioKEeHHOro B 3a4ade npouecca (sBneHus);

pellaTb pacY€THble 3a/la4u C ABHO 3a4aHHOM hU3MYECKOW MOAENbIO: HAa OCHOBE aHasM3a
yCNOBUS 3aja4u BblaensTb hU3NYECKY0 MOAENb, HAaXOAWUTb PU3NYECKUE BEIUYUHDI U 3a-
KOHbI, HEOOXOAMMbIE M [OCTATOUHbIE ANS €€ peLLeHUs, MPOBOAUTL PACYETbI U NPOBEPATb
MONYYEHHbIN pe3ynbTarT;

YYMTbIBaTb rPaHULIbl NPUMEHEHUS U3YYEHHbIX (PU3NYECKMX MoZeNen NpU pelleHnr husu-
YECKMUX U MEXNpPEeAMETHbIX 3a4ay;

MCNONb30BaTh MH(OPMALMIO M MPUMEHATb 3HAHUSA O NPUHLUMNAX PabOTbl U OCHOBHbIX Xa-
PaKTEPUCTUKAX U3YYEHHbIX MALLWH, MPUOOPOB U APYrUX TEXHUYECKUX YCTPOUCTB A1 pe-
LIEHMSA MPaKTUYECKUX, Y4eOHO-UCCNEef0BATENIbCKUX U MPOEKTHbIX 3a4ay;

MCNOb30BaTh 3HAHMA O PU3NYECKMX OOBEKTAX M MpoLIecCax B NMOBCEAHEBHOM XXMU3HU ANs
obecneyeHns 6esonacHOCTM npu obpalleHun ¢ NpUbopaMu U TEXHUYECKUMU YCTPOW-
CTBaMM, A1 COXPAHEHWs 300POBbA M COBMIOAEHUS HOPM KOIOTMYECKOrO MOBEAEHMUS B
OKpy»KaloLen cpese, ona NpUHATUS peLleHnn B MOBCEAHEBHOM XXMU3HU.

BbII'IYCKHMK noslydnT BO3MOXXHOCTb HAYYMUTbCA:

NOHWUMATb U OOBACHATb LLENIOCTHOCTb (PU3MYECKOW TEOPUM, PasfiMyatb rpaHuLbl eé npu-
MEHUMOCTU U MECTO B psALY APYrux hU3MYECKUX TeOpUi;

BflafeTb MPUEMAMU NOCTPOEHUS TEOPETUYECKUX AOKA3aTENIbCTB NPOTEKaHUSA (DU3UYECKUX
SIBIGHUM U MPOLLECCOB Ha OCHOBE MOJIyYEHHbIX TEOPETUYECKUX BbIBOLOB M AOKasa-
TeNbCTB;

XapaKTepu3oBaTb CUCTEMHYIO CBA3b MeXJy OCHOBOMOJMAralolmnMK Hay4YHbIMU MOHATUS-
MU: MPOCTPAHCTBO, BpeMs, Matepus (BELLECTBO, MOJE), ABUXKEHUE, CUNA, SHEPTUS;
BblABUraTb rMNOTE3bl HA OCHOBE 3HaHWSI OCHOBOMONAraloLLMX 3aKOHOB;

CaMOCTOATENbHO NIAHUPOBATb U MPOBOANUTL (HU3NYECKUE IKCIEPUMEHTDI;
XapaKTepusoBsarb rfobasibHble NpobeMbl, CTOALME Nepes YeNOBEYECTBOM: IHepreTye-
CKMe, CblpbeBble, 3KONIOTMYECKUe, — U posib (PU3MKKU B PELLEHUM ITUX NpobneM;
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* pewarb NPaKTUKO-OPUEHTUPOBAHHbIE KayeCTBEHHblE U pacyETHble (hU3MyecKne 3amauu
C BbIOOPOM (hM3NYECKOW MOLENM, UCTIONb3YSA HECKOMIbKO (DM3NYECKMX 3aKOHOB WK ¢hop-
MY/, CBS3blBAIOLLMX WM3BECTHble (DU3NYECKUE BESIMYMHbI, B KOHTEKCTE MEXMpPEeAMETHbIX
cBA3en;

* 06BACHATb NPUHLMIbI PABOTbI M XapPaKTEPUCTUKKM U3YYEHHbIX MaLUWH, NPUOOPOB M TEXHU-
YECKMX YCTPOMICTB;

* 0ObACHATb YC/IOBUA NPUMEHEHUA (PU3NYECKMX MOJeNien NpU peLueHUn hU3NYeCcKuX 3a-
[ay, HaxoOWTb aJEeKBaTHYIO NPensoXeHHOW 3apade (U3MYECKylo MoAenb, paspellatb
npobnemMy Kak Ha OCHOBE UMEIOLLIMXCA 3HAHWUM, TaK U MPW MOMOLLU METOLOB OLEHKH.

®Dopmbl KOHTpONSA

B nocobuu npegnaratoTcs npuMepHble BapuaHTbl KOHTPOJbHLIX PaboT K Kypcam ¢huan-
kv 10 n 11 knaccos, paspabotaHHbie B chopmate EID u B Knaccuyeckom dopmarte M uc-
nosib3yemble aBTopamu npu obyueHun yudawmxca. Kaxkabii yunTens MOXKeT BOCMOJb30BaTb-
CA BapuaHTamu, B3ATbIMWU M3 APYrUX MOCOOWMNA MNM COCTABNEHHBIMU CaMWUM Y4YUTENIEM.

KoHTponbHasa pabota no Teme «3aKoHbl NOCTOAHHOrO ToKa» B ¢hopmare EIM
(10 knacc)

BapuanT 1
1. Ha pucyHke 1 n306pakéH rpacmk 3aBUCMMOCTM CWJibl TOKA B NMPOBOAHWKE OT Ha-
npskeHns Mmexay ero koHuamu. Onpepenute, yemy paBHO COMPOTUBIIEHWE MPOBOAHMKA.

I, MA A

N Oh

0 TN G
U,B
PMC. 1. rpacI.WIK 3aBUCUMOCTHU CUJIbl TOKQ B NPOBOAHUKE OT HaNpPAXXeHUA Memp.y ero KoHuamu

OrtBeT: Om.

2. Ha pucyHke 2 npuBefeHa cxema 3/1eKTPUYECKOM Lienu, COCTOALLAA U3 UCTOYHUKA TOKA,
LBYX PE3UCTOPOB U ABYX MAeasbHbIX BOJIbTMETPOB. [TokasaHWe nepBoro BosbTMETPA COCTaBSA-
et 100 B. OnpenenvTe nokasaHve BTOPOro BosbTMETpa.

2 0m 8 Om
——q -

),

Puc. 2. Cxema aneKTpuyeckou uenu

OrtBeT: B.
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3. B cxeMe aneKTpuYecKon Lenu, M306paxkEHHOM Ha pUCYHKe 3, uaeanbHbli BOABTMETP MO-
Ka3blBaeT HanpskeHne U = 2 B. BHyTpeHHee conpoTuBneHue nctoyHuka toka r = 1 0m, co-
npoTuenexHus pesuctopos Ry = 20mu R, = 2 Om. Onpegenvte 3[C nctoyHuka.

Puc. 3. Cxema aneKTpuyeckou uenu

OrBeT: B.

4. ConpoTMBNEHUE KaXKAOr0o pe3ncTopa B 3/1IEKTPUYECKOM Lienu, CXeMa KOTOPOW MoKasaHa
Ha pucyHke 4, paBHo 100 OM. YyacTok NoAK/ItOYEH K UCTOYHUKY MOCTOSAHHOMO HaNpPsAXKeHWUA Bbl-
Bogamu A u B. HanpsikeHue Ha pe3auctope R, paBHo 12 B. Yemy paBHo HanpsikeHue Uy Mex-
4y BbiBOAaMu uenu?

.."I | — | E— | B
3 Ry Rs

Puc. 4. Cxema aneKTpuyeckou uenu

OTBeT: B.

5. Ha pucyHke 5 npeacraBneHa BosbTaMnepHas xapakTepucTuka pesuctopa. Kakoe konu-
yecTBO TennoTbl Bbigenntca 3a 10 ¢ Ha 3ToM pe3ncTope, ecnun ero NOAKUYUTb K UCTOUYHUKY
HanpsxeHus 2 B?

I.A

Puc. 5. BonbtamnepHasa xapakTepucTUKa pes3ucropa

Orser: k.

6. Pe3nctop conpotveneHnem 2 OM NOAKMOYEH K MCTOYHMKY MOCTOSIHHOTO HamnpsiXKeHus.
MapannenbHo 3TOMy pe3WCTOpy MOAKMIOYMAN ApYyron pe3ucTtop conpoTtueneHnem 4 Om. Bo
CKOJIbKO pas Nnpu 3TOM U3MEHMIACb MOLLHOCTb, BbIAENAIOLLAACA HA YYacCTKe Lienu, KOTopbii Co-
CTOMWT U3 pe3ncTopoB?

OtBer: .
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7. Kak n3meHATCA nokasaHusA Bo/bTMETPa M aMmnepMetpa (puc. 6), ecnm Touku a v b coeau-
HWUTb MPOBOLHUKOM, COMPOTHB/IEHWE KOTOPOrO PaBHO Hysto?

)

V)
R R

—1___F——{
a
®-
R b R
1 o [ 1

Puc. 6. Cxema aneKTpuyeckou uenu

[na kaxpow BenuYMHblI onpepesnivTe COOTBETCTBYIOLUMIA XapaKTep WU3MEHEeHUs:

1) yBenuuutcs

2) yMeHbLUMTCS

3) He u3MeHuUTCS

3anuwute B Tabnuuy BbibpaHHble LUMOPbLI ANA KaXKOoW hr3nyeckon BenuuuHbl. Lndpbl
B OTBETE MOTYT MOBTOPSATbLCS.

Cvna Toka / HanpsaxkeHue U

8. K ucTouHuMKy ToKa noacoeauHéH pesuctop conpotuenenunem R. Kak usmensrtca 31C, Ha-
NPSKeHWE Ha K/IeMMax UCTOYHWKA TOKA Ugeyy M HANPAXKEHUE BHYTPU UCTOYHMKA TOKA Ugyr,
€C/I¥ NoC/eloBaTeNIbHO K PE3UCTOPY CONPOTUBNIEHWEM R BKIIOYUTb ELLE OAMH TaKOM e pe3u-
cTop?

[ns Kaxpow BenuUMHbI onpefenvTe COOTBETCTBYIOLLMM XapaKTep W3MEHeHUs:

1) yBenuuutcs

2) yMeHbLUMTCA

3) He u3MeHuTCS

3anuwute B Tabnuuy BbibpaHHble UMPbI AN KaxK4oW du3nMyeckon BennuuHbl. Lindpbl
B OTBETE MOTYT MOBTOPATbLCS.

3AacC Hanpsaxenue Uy, Hanpsikenune Uy,

9. Pe3uncropbl nooyep€aHO NOAKIYAIOT K UCTOYHWUKY NOCTOsAHHOro Toka. ConpoTtueneHus
pPe3nCTopoB paBHbl cOOTBETCTBEHHO 3 M 12 OM. MoLHOCTb TOKa B pe3nucTtopax oauvHakoBa. Ye-
MYy PaBHO BHYTPEHHEEe COMPOTUB/IEHWE UCTOYHMKA TOKa?

OtBer: Owm.

10. lMNpwu nposBefeHun nabopatopHor paboTbl yyalwmuica cobpan 3N1eKTpUYECKyto Lenb no
cxeMme, u306paxkEéHHoM Ha pucyHke 7. ConpoTusneHus pesuctopos R; v R, pasHbl 20 1 150 Om
cooteetcTBeHHO. ConpoTtueneHune sonstMeTpa paeHo 10 kKOm, a amnepmetpa — 0,4 Om. 2C
MCTOYHUKA paBHa 36 B, ero BHyTpeHHee conpoTueneHue coctaenset 1 Om.
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Puc. 7. Cxema aneKTpuyeckou uenm, cobpaHHom yyawmmcs

Ha pucyHke 7 n3obparkeHbl WKanbl NPpMOOPOB C MOKa3aHWAMM, KOTOpblE MOYy4YUn yya-
wuica. UcnpasHbl M NpuBOpPbl MK KE KAKOW-TO M3 HWUX JAET HeBepHble MoKasaHua?

11. Pe3suctopbl conpotusnerusmu 100 n 200 Om coegnHmnu napannenbHO U NOAKTIOYMAN K
HWUM MOCNEe[0BaTENIbHO eLLé oauH pesucTop conpotuenenvem 50 Om. MNonyumBliytocs uenoyky
pe3nCTOpoOB MpucoeauHunn K Garapeike. Hapucyite cxemy AaHHOW 3/M1EKTPUYECKOW LENu.
B kakom M3 pe3uctopoB BblgenseTtca Gosblue BCero Konudecrsa tennothi? Bo ckonbko pas
pasnnyaloTcs TeN0Bble MOLLHOCTU B pe3uctopax conpoTtueneHnamu 50 n 200 Om?

BapuaHnTt 2

1. Mo NpoBOAHMKY TEYET NOCTOSHHbIM 3NneKTpuyeckui ToK. Moaynb 3apspa, npolen-
Lero yepes MPOBOAHMK, BO3pacTaeT C TEYEHWEM BPEMEHM COrMacHo rpaduky, npencras-
neHHoMmy Ha pucyHke 1. OnpepenvTte cuny ToKa B NPOBOAHUKE.

QI' ]{:'[1 1 1 1 1
:
2 "".'"'l""i"":“
Y
g 2 4 6 5 [, C

Puc. 1. lpacdmk 3aBucumocTu moaynsa 3apapa, NpoLlLeALEero Yepes NPoOBOAHUK, OT BpEMEHU

OrBeT: A.

2. [okasaHu1e BObTMETPA B 3/IEKTPUHECKON LiENu, CXeMa KOTopown M3obpakeHa Ha pUCYH-
Ke 2, paeHo 2 B. Onpepenute, 4To NnokasbiBaeT aMmnepMeTp.

sl e

———(A)

4 Om

Puc. 2. CxeMma anieKTpU4YeCcKon uenu

OrtBeT: A.
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3. K UCTOYHMKY NOCTOSIHHOrO Hanps>KeHWs MOOK/OYEH PE3UCTOP COMPOTUBIEHWEM
1 Om. Ecnv nogkniountb K 3TOMy pe3ncTopy napasnnesnbHo ewé OAMH TaKoW pesucTop, TO
cuMna ToKa, TEKyLLero 4yepes WMCTOYHMK, M3MeHuTcs B 1,6 pasa. Onpepenute BHyTpeHHee
COMPOTUB/IEHWE WUCTOYHMKA HanpskeHus. OTBeT oKpyrnvTe OO COTbIX.

OrBer: B.

4. ConpoTMBNEHUE KaXKAOro pe3ncTopa B 3/1IEKTPUYECKOM Lienn, CXeMa KOTOPOW MoKasaHa
Ha pucyHke 3, paBHo 100 Om. YyacTok NOAK/IOYEH K UCTOYHWUKY MOCTOSAHHOTO HaMpPSAXKEeHWUSA Bbl-
Bogamu A u B. HanpsykeHue Ha pe3uctope R, paBHo 6 B. Yemy paBHo HanpsixkeHue Uyg mexxay
BblBOAAMM Lienun?

R Ry R

Puc. 3. Cxema aneKTpuyeckou uenu

OrBeT: B.

5. B anektpuueckoi uenu, cxema KOTOPOU U3obpakeHa Ha pucyHKe 4, n3MepuTenbHble
npubopbl MaeanbHble, BOMLTMETP MOKa3blBaeT 3HayeHue HanpskeHus 8 B, a amnepmerp —
3HayeHue cunbl ToKa, paBHoe 2 A. Onpepenute KONMYECTBO TEMOThI, BbIAENAIOWEECS B pe3u-
ctope 3a 1 cekyHay.

.

It
II
Puc. 4. CxeMma 3aneKTpuyeckon uenu

Orser: k.

6. YyacToK 3neKTpryecKon Lenu npeacrasnser cobon asa napannenbHo COeAUMHEHHbIX pe-
3uctopa conpotueneHnsmu 3 u 6 Om. Ha 3ToM yyacTke uenu nopnep’kMBaeTcs NOCTOSAHHOE
HanpsykeHue. Pesnctop conpotueneHnem 6 Om otkntounnu. Bo ckonbko pas npu 3ToM usme-
HMMACb MOLLHOCTb, BbIAENAIOLLAACA Ha y4acTKe uenu?

OtBer: .

7. Kak n3MeHATCA NoKasaHUs aMnepMeTpa U BOSIbTMETPA B 3/IEKTPUYECKOM Lienu, cxema Ko-
TOpOW M306pakeHa Ha PUCYHKe 5, ec/im NoN3yHOK peocTata nepemMecTuTb BNeso?

Puc. 5. Cxema aneKTpuyeckon uenu
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Ons Kakpoon BenMYMHbI OnpenenvTe COOTBETCTBYIOLMM XapaKTep M3MEHEHWS:

1) yBenuuutcs

2) yMeHbLUMTCS

3) He W3MeHuTCA

3anuwuTe B Tabnuuy BbibpaHHble UMdPbI AN KaK4OW (hu3MyecKon BennuuHbl. Lindpbl
B OTBETE MOTYT MOBTOPATbLCA.

Cwna Toka / Hanpsxxenune U

8. Mo NpoBoO/NIOYHOMY pe3UCTOpYy TEYET MOCTOAHHBbIN TOK. Pe3ncTtop 3ameHWnM Ha apyrow
pe3nCTop C NPOBOJIOKOW U3 TOMO Xe MeTajla U TOM e AJIUHbI, HO UMeloLLLeN BABOE MEHbLLYIO
NoLaab NONepPeYyHOro Ce4eHUs, U NPONYCTUIM Yepes Hero BABOE MeHbLUKMI TOK. Kak usmeHsT-
CA NpY 3TOM CNeayloLue BeSIMYUHbBI: TENJOBas MOLLHOCTb, BblAENAOWANACA Ha pe3nucTope, Ha-
npsXXeHne Ha HEM, CONPOTUBNEHUE pe3ucTopa’?

[ns Kaxpow BenuuYMHbI onpefenvTe COOTBETCTBYIOLLMI XapaKTep W3MEHeHUS:

1) yBenuuutcs

2) yMeHbLUMTCS

3) He u3aMeHuTCA

3anuwute B Tabnuuy BbibpaHHble LMMPbI ANSA KaKOoW hu3nyeckon BenuuuHbl. Lndpobl
B OTBETE MOTYT MOBTOPSATbLCS.

TennoBaa MOWMHOCTD, HanpskeHue

ConpotuBneHue pesucropa
BblAenAlowWasncs Ha pesucrope Ha pe3ucTope

9. JneKkTpuyeckasa Lenb COCTOMT U3 MCTOYHMKA TOKa M peocTarta. IAC uctouyHuka paeHa
6 B, ero BHyTpeHHee conpoTtueneHue coctasnset 2 Om. ConpoTtrBneHne peocrara MOXKHO W3-
MeHaTb B npegenax ot 1 gno 5 OMm. Yemy paBHa MakcMmasbHasi MOLHOCTb TOKa, Bblaensemas
Ha peocTarte?

OrtgerT: Br.

10. MNpwu nposBegeHnn nabopatopHon paboTbl yyawmica cobpan 3n1eKTpUYECKyto Lenb no
cxeme, NokasaHHoM Ha pucyHke 6. Conpotuenenus pesvctopos R; u R, paeHbl 20 1 150 Om co-
oreetcTBeHHO. ConpoTueneHue BonbTMeTpa pasHo 10 kOm, a amnepmetpa — 0,4 Om. 3[4C wmc-
ToYHMKa paeHa 36 B, a ero BHyTpeHHee conpoTuBneHue coctaenset 1 Om.

—_Ri | R
)o@

g, r

Puc. 6. Cxema anekTpuuyeckom uenum, cobpaHHOMU yyawmmcs
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Ha pucyHke 6 n3obparkeHbl WKanbl NPMOOPOB C MOKasaHWAMM, KOTOpPbIE MOYHYMUN yya-
wuicsa. McnpasBHbl M NpuOOpPbI MK KE KAKOW-TO M3 HWUX LAET HeBepHble MoKasaHusa?

11. Jlamnouka ana kKapmaHHoro doHaps umeet pabouee HanpsikeHue 2,5 B. Mpu takom Ha-
NPS>KEHWM CUMA TOKA, TEKYLLLEro Yepes faMnouky, pasHa 0,2 A. [Ins Toro 4tobbl namnoyka He
neperopesa npu NOAK/IYEHUN K BaTapeike, HanpsyKeHne Kotopon 6osblue paboyero Hanps-
YKEHUA NaMMOYKK, e€ NoAKIYaloT NocnenoBatesibHO ¢ pe3nuctopoM conpotueneHvem 10 Om.
Mpu TakoM NoAKNOYEHMUM HaNPSXKEHME NaMMNOYKKU OKa3anoch paBHbiM ToyHo 2,5 B. Hapucyiite
CXEMY pacCMaTpMBAEMOM 3NEKTPUHECKOM LiENU M HaWauTe HanpsixkeHne HGatapenku.

OTtBeTbi:

1 2 3 4 5 6 7 8 9
B1 2 80 5 36 80 1,5 33 312 6
B2 1 1 0,33 18 16 1,5 12 231 4,5

Ne 10 (sapuaHT 1, BapuaHT 2): amnepmeTp La€T BepHOE NoKasaHWe, BOJILTMETP HeT.

Ne 11 (sapuaHTt 1): Gonblie KOnMYecTBa TEMIOTbl BbILE/UTCA HA PE3UCTOPE COMPOTHB-
nexvvem 50 Om; B 2 pasa.

Ne 11 (Bapuant 2): 4,5 B.

Kputepuu oueHuBaHus:

3apaHna Ne 1—6 oueHusatotrca B 1 6ann, 3agaHua Ne 7—9 — B 2 6anna, a 3aga-
Hua Ne 10, 11 — B 3 Ganna.

WUtoro 3a paborty: 18 6annos.

OueHka «2» «3» «4» «5»
JOnanasoH 0—7 8—11 12—15 16— 18
6annos

KoHTponbHas pabora no teme «3aKoHbl nocTtosHHOro Toka» (10 knacc)

BapuanT 1

YpoBeHb A

1. DneKkTpuYecKku ToK — 3TO

1) HanpaBneHHOe ABWXKEHWE 4YacTul,

2) XaoTU4YEeCcKoe [BWXKEHWE 3apsyKeHHbIX YacTuL

3) “3MeHeHWe MONOXKEHUS OOHWMX YACTUL, OTHOCUTENBHO APYruX
4) HanpaBfeHHOe ABWXXEHWE 3apsXKEHHbIX 4YacTul,

2. 3a 5 cekyHp no npoBogHUKY npu cune Toka 0,2 A npoxoauT 3apag, Moay/ib KOTOPOro

paBeH
1) 0,04 Kn 3) 5,2 Kn
2) 1K 4) 25 Kn
3. Paborty aneKTpuyecKoro nosis no nepeMeLLeHuIo 3apaga Xxapakrepusyer
1) HanpskeHue 3) HanpsXEHHOCTb
2) conpoTuBneHue 4) cuna TOKa
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4. HanpsykeHue Ha pe3unctope conpotusneHmem 2 Om npu cune Toka 4 A pasHo
1) 0,55 B 3) 6 B
2) 2B 4) 8 B

5. Ecnv npoBonoky BbITArMBaHWEM YOJMHUTL B 3 pa3a, TO €€ COMpOTUBNIEHME
1) ymeHbwuTCA B 3 pasa

2) yBenuuutcs B 3 pasa

3) ymeHbwutcsa B 9 pas

4) ysenunuutcs B 9 pas

6. Ha yyactke uenu, cocrtodwem U3 nocnenosaresibHoO COG,EI,VIHéHHbIX pe3ncTtopos conpo-

TMBNeHuaMn Ry = 2 OMm u R, = 6 Om, HanpsxkeHue pasHo 24 B. Cuna Toka B KaXXAOM pesu-
CTope cocTaenser

1 hL=5L=3A

2) h=6A L=3A

3) Lh=3A L=6A

44 IL1=5L=9A

1. KnocnepoBartenbHO COEAUHEHHBIM pe3ucTopaM ConpoTUBieHUsaMM Ry = R, = R; = 20m
napannesnbHO MOAKMOYEH pe3nctop conpoTuBneHnem R, = 6 Om. MMonHoe conpotuBneHue
Lenu paBHoO

1) 12 Om 3) 3 Om

2) 6 Om 4) 1/12 Om

8. Paborty anekTpryecKoro Toka MOXXHO paccyuTaTh, MCMOb3Ys BblpayKeHUeE:
1) IR 3) IU
2) IUAt 4) PR

9. MowHocTb namnbl HakanueaHusa npu HanpsxerHun 220 B u cune toka 0,454 A paeHa
1) 60 Br 3) 200 Bt
2) 100 Br 4) 500 Bt

10. B 1cTouHMKe TOKa Npomcxoaut

1) npeobpasoBaHue 3MEKTPUYECKOW SHEPTMU B MEXAHWUYECKYIO

2) paspeneHve MoJsieKyn BeLLecTsa

3) npeobpasoBaHne 3HEPrUM YMOPALOYEHHOIrO ABWXKEHUA 3aPSIKEHHbIX 4YacTul B Te-
MIOBYO

4) pasgeneHve Ha MOJIOXKUTENIbHbIE M OTpULATeNIbHble 3/IeKTpUYecKue 3apagbl

11. 3akoHy Oma ans nonHOM Lenu COOTBETCTBYET BblpaXKeHUe

& V)
nNIl=— 3) =
) R+r ) R
2) IUAt 4 R+ r
12. Egununua usmepenns 3C B cucteme CU
1) Om-m™ 3) A
2) Om 4) B
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YpoBeHb B

13. [Ba pesnctopa conpotueneHusamn S5 u 35 OM coeauHeHbl nocnefoBaTesibHO
B 3nekTpudeckon uenu. Cuna Toka B uenu paeHa 0,5 A. Paccuutaite anekTpuyeckyto
uenb.

14. S[C uctoyHunka Toka paeHa 26 B, ero BHyTpeHHee conpoTtueneHue coctaensiet 2 Om.
YeTbipe pe3ucTopa BKIOYEHbI NMOC/EAOBATENIbHO B 3/IEKTPUYECKYIO Lenb. Mx conpoTueneHus
paBHbl Ry = R, = R; = R, = 6 Om. Havgute cuny Toka B uenu.

Ypoeenb C
15. YuacToK 3neKkTpuuyeckoM Lenu COCTOMT U3 TPEX OAMHAKOBbIX PE3UCTOPOB: ABa pe-
3UCTOpa COoeaMHEeHbl MoCNenoBaTeNlbHO, a TPeTUM — MOAKMOYEH K HUM napannensHo. Cu-

Nla TOKa, MpoTeKalowero no AaHHOMYy y4yacTKy, paBHa 3 A. YT1o nokasbiBaeT amnepmeTtp,
BK/IIOYEHHDbIM B MOC/TefoBaTesibHbI y4acToK Lenu?

BapuaHT 2

YpoBeHb A

1. 3a HanpaBneHWe TOoKa MPUHUMAIOT HanpaeB/eHWe OBUKEHUS
1) anekTpoHOB

2) oTpuuaTtesnbHbIX MOHOB

3) 3apsrKeHHbIX YacTuL

4) NONOXUTENbHO 3apsAXKEHHbIX YacTuL,

2. Bpems npoxoxaeHus 3apsaga 0,5 Kn npu cune Toka B npoBoaHuke 2 A paBHo

1) 4c 3)1c

2) 25 ¢ 4) 0,25 ¢

3. Dusmnueckasn BenMuMHA, XapaKTepusyoLLaa 3apag, NPOXoAsALLMI Yepes NPoBoAHMK 3a 1 ¢
1) Hanps)keHue 3) HanpsXEHHOCTb

2) conpoTuBneHue 4) cuna TOKa

4. Cvna ToKa, NpoTeKatoLero Yepes pe3nctop B uenu, paesHa 4 A. NageHne HanpsakeHUs
Ha HEM cocTaenseT 2 B. ConpoTtneneHune pesncropa paBHo

1) 8 Om 3) 2 Om

2) 6 Om 4) 0,5 Om

5. Ecnu npoBosioKy paspesatb nonepéek Ha 3 paBHble YacTh U COEAUHUTL UX NapanesbHo,
TO €€ conpoTMBEeHME

1) ymeHbwutca B 3 pasa 3) ymeHblmTCcs B 9 pas

2) yBenuuutcsa B 3 pasa 4) ysenuuutcs B 9 pas

6. [lea pesuctopa conpotuenennamu R, = 4 Om, R, = 4 Om BKItOYEHbI NOC/eaoBaTesb-
HO B uenb. MageHue HanpsykeHUA Ha y4acTke uenu pasHo 24 B. Cuna Toka B KaXKaoM pe3ncTo-
pe paBHa

NnhL=12A L=4A

2) I,=5hL=3A

3 h=5L=16 A

4) I,=4A L=12A
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TPEM napasniesibHo COEAMHEHHbBIM pe3nctopam COMPOTUBNEHUAMMU

7. K
= R, = R; = 2 OM nopkno4YéH napannenbHo pe3ncTtop conpoTueneHvem R, = 6

R
OM. MNonHoe conportuBiieHne uenun paBHO
4
1) 5 Om 3) 4 Om
2) % Om 4) 12 Om

8. KO}'IVI‘-IeCTBO TeNnnNOTbl, BblAeNIA€MOE B NPOBOAHUKE MPU NMPOXOXKAEHUN INEKTPUYECKOIO
TOKa, MOYXHO paCCyuUTaTtb, UCMNOJIb3YyA Bblpa>KeHne:

1) IR 3) WU

2) I2RAt 4) PR

9. YTior BK/IOYEH B ceTb HanpsxkeHneM 220 B. Cuna Toka, npoTekaloLLero yepes yTior, paBs-
Ha 5 A. Pabota Toka 3a 10 MMH paBHa

1) 66 - 10 3 I
2) 66 - 10 4 Ox
3) - 10 3 O
4) 220 O

10. K cTOpOHHUM cunam He OTHOCATCS
1) apepHble cunbl

2) 3NeKTPOMAarHWTHbIe CWJbl

3) aneKkTpocTaTUyYeckue Cusbl

4) MexaHW4YecKue Cuibl

11. 34C ncTouHuKa ToKa onpeaenseTcs BbipaXKeHUEM

1) Ut 3) J

R
2) Upeun + U, 4 R+ r

BHYTP

12. BCHU €AnHUUA BHYTPEeHHEero conpotmneieHnAa MCTO4YHMKa TOKa

1) Om 3) Om - ™
2) B 4) A
YpoeeHb B

13. [pa pesuctopa, conpoTuBneHne KoTopbix paBHO 12 Om, BKtoYeHbl NapaniesibHo
B uenb. HanpsykeHve B uenu paBHo 6 B. Paccuutaitte anekTpuyeckyio Lerb.

14. 3]C uctoyHuka Toka paeHa 24 B, ero BHyTpeHHee conpoTtueieHue paesHo 2 Om. B uenb
NocnenoBaTeNibHO BKJIIOYEHbI PE3UCTOPbl CconpoTuBneHuamMu Ry = R, = Ry = R, = 6 Om.
Onpegnennte cuny Toka B Lenu.

Yposenb C

15. YyacToK uenu COCTOMT M3 TPEX OAMHAKOBbIX pe3ucTopoB. K AByM nocneposaresnb-
HO COEOMHEHHbIM pe3ncTopaM MnapanieslbHO MNOAKIOYEH TpeTuin. Cuna ToKa, TeKyliero
yepes TpeTUn pesuctop, paBHa 3 A. Yemy paBHa obuias cuna Toka B ydacTke uenu?
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OTBeTbI

1 2 3 4 5 6 7 8 9
B1 1 2 1 4 2 1 4 2 2
B2 1 4 4 4 1 2 3 2 2
10 1 12 13 14 15
B1 4 1 4 40 Om, 20B 1A 1A
B2 1 2 1 6 Om, 1A 0,9A 4,5 A

Kputepuun oueHuBaHus:

3aganusa yactm A ouenuBatotca B 1 6ann, yactu B — B 2 6anna, yactu C — B TpH
6anna.
WUtoro 3a paboty: 19 6annos.
OueHka «2» «3» «4d» «5»
JunanasoHn 6annos 0—7 8—11 12—15 16—19

KoHTponbHasa pa6orta no teme «KeaHtoBas ¢usuka» B popmare EIN3 (11 knacc)

BapumanT 1

1. Atom ucnyctun cotoH c 3Heprueit 6 - 107® k. Onpenenute nM3MeHeHWe UMNynb-
ca atoma. Otser npusegute B 10726 kr - m/c.

OrtgerT: Kr - m/c.

2. OnuH nasep vM3fiyyaeT MOHOXPOMATHUYECKMIA CBET C AJIHOM BosiHbl Ay = 700 HM, a apy-

o o _ P
rov — c anuHon BonHbl A, = 350 HM. Onpepenute oTHOLEHWE UMMYNbCOB — (HOTOHOB, U3-
Ny4YaeMmblix flasepamu. P2
OrserT:

3. Moaynb wumnynbca nepsoro dotoHa paseH 1,32 - 1072 «kr - m/c, uyto Ha
9,48 - 1072 kr - mM/c MeHbLUe, 4eM MOaY/b MMNYNbCa BTOPOro doToHa. Haiaute oTHoLweHue

E
3Heprum T BTOpOro u nepeoro otoHoB. OTBET OKpyrMTe 4O AeCATbIX AONEN.
1

OTBeT:

4. OotoaddeKT HabnoaaloT, OcBellas MOBEPXHOCTb MeTansia CBETOM C 4YacToToW V.
MNpu aToM 3apeprkuBatoLLan pasHoCTb NoTeHuManos paeHa U. Nocne nsmeHeHus YactoThbl cBe-
Ta 3afepXXMBaioLLlas pasHOCTb NoTteHuuanoB yeenuuunacb Ha AU = 1,5 B. Onpegenute us-
MeHeHMWe YacToTbl nagatowero ceeta. Otset npuseante B 10 I, okpyrnme go aecatbix. Mo-
Oynb 3apsga 3neKkTpoHa npuHATb pasHbiM 1,6 - 107 Kn, a noctosHHyio [MnaHka —
6,6 - 10734 Ix - c.

OrtserT: 10" I,
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5. B onbiTe no usyyeruto dotoaddeKta o4Hy U3 NIACTMH NIOCKOro KoHaeHcatopa obny-
YaloT CBETOM C 3Hepruen cdotoHa 6 3B. HanpsykeHne mMexxpy nnacTMHaMu U3MEHSIOT C NOMO-
Wblo peocTaTta, cuny OTOTOKa B LENU U3MepsIOT amnepmeTpoM. Ha pucyHke npuBeaéeH rpa-
vk 3aBucuMocTn choToToka / ot Hanpsykenus U mexay nnactuHamu. Yemy paBHa paborta Bbi-
XO[Aa 3NEKTPOHA C MOBEPXHOCTU MeTaia, U3 KOTOPOro chefiaHbl MIacTUHbI KoHAeHcatopa?

OtBeT npueeauTe B anekTpoHBosbTax (3B).

£, s
L

.

Mpaduk 3aBucumocTu hotortoka / ot HanpsaxkeHua U mexxay nnacTtuHamum

OrBeT: 3B.

6. YcraHOBUTE COOTBETCTBME MeXAY DU3UYECKMMU BENMYMHAMKU U DOPMynaMu, Mo KOTO-
PbIM MX MOXHO paccuyuTath (Vv — 4vacTtoTta otoHa, E — 3Heprua dotoHa, h — nocTosHHasA
MnaHka, ¢ — cKopocCTb cBeTa B Bakyyme). K Kaxkgown nosmumm 13 nepsoro cronbua nonbepute
COOTBETCTBYIOLLYIO MO3MLMIO U3 BTOPOro cTonbua.

®dusnyeckan senuumnHa ®opmyna

h

A) [OnvHa BosHbI 1) <
hc
B) Umnynbc oToHa 2) .
3) he

E

oh

v

3anuwute B Tabnuuy BbibpaHHble LMPbI MO COOTBETCTBYIOLLMMU BYKBaAMMU.

A b

7. MakcumanbHas KMHeTU4ecKas aHeprusi (poTO3NEKTPOHOB, BbIIETAIOWMX U3 MeTasvye-
CKOM MIIACTUHKM NpU e€ OCBELLEHUN MOHOXpOMaTUYeckuM ceeTtoMm, paeHa 0,8 aB. KpacHas rpa-
HUUa cdoToachdeKkTa ans 3toro Metanna cocrasnseT 495 HM. YcTaHOBUTE COOTBETCTBME MEXAy
M3NYECKUMU BENIMYMHAMU U UX YUCSIEHHBIMU 3HA4YEHUAMM, BbipaxkeHHbIMK B CU. K kaxkpoi no-
3ULMK U3 NepBoro ctonbua nogbepute COOTBETCTBYIOLLYIO MO3ULMIO U3 BTOPOro cTosbua.

®dusunueckaa BennmumnHa E€ 3HaueHnune B CU
A) Paborta Bbixoga MeTtanna 1) 4. 10"
B) SHeprua cdoToHa B CBETOBOM NOTOKE, MNAJAIOLLEM HA NIACTUHKY 2) 495 - 107"

3) 5,28 - 107"

4) 1,28 - 1079
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3anuwuTte B Tabnuuy BbiOpaHHble LMcpPbl NOA COOTBETCTBYIOWMMU OyKBamu.

A b

8. Dortokarog obnydatoTt ceetoM ¢ anuHon BonHbl A = 300 HM. KpacHasa rpaHuua doto-
acddekta ana sewectea dotokatoga Ay = 450 HM. Kakoe HanpsikeHne U Hy)KHO co3paTtb
MeXAy aHOAOM W KaTtoaoM, 4Tobbl hOTOTOK npekpartunca?

9. B daHTacTMHECKUX poMaHax KoCMUYecKkue Kopabnu nepemeLLatotcs npu nomoim ¢o-
TOHHbIX ABUraTesiei, MPUHLMN AENCTBUS KOTOPbLIX 3aKNIOYaEeTCs B CO3AAHWU PEaKTUBHOM TAMU
npu ncnyckanum ceeta. CKoibKO (hOTOHOB AO/IKEH KaXKAylo CEKyHAy MCMyCKaTb TaKou ABura-
Tenb AnA Toro, utobbl coobatk kopabnio maccoit 10 T yckopenue 1 m/c?, ecnu anuHa BonH.I
Ucrnyckaembix hoToHOB paBHa 528 Hm? OTeeT npuBeauTe B BUAE LEIOro YUCA, KOTOPOE SOMK-
Ho 6bITb 3anMcaHo nepea MHoxutenem 1030,

BapuaHT 2
1. Mokoswuica atom norotun dotoH ¢ aHeprven 1,2 - 10~ k. Onpepenute um-
nynbc atoma nocne norouieHns. Oteer npuseante B 10726 kr - m/c.

OrserT: 10726 kr - m/c.
2. OnuH nasep usnyyaet MOHOXpOMATUYECKOE MU3/ydeHue ¢ aanHou BonHbl Ay = 300 HMm,
o o _ P
a apyrov — ¢ pavHou BonHbl A, = 700 HM. Onpepnenute oTHOLIEHWE UMMYNbCOB — (DOTOHOB,
nsny4daembix nasepamu. OTBeT OKpyrnMTe A0 AECATbIX. P2
OrBer:

3. JHeprusa nepsoro ¢ortoHa pasHa 3,97 - 107" Ik, uto Ha 1,13 - 10" IOk 6onbLue, yem

o P o
3Heprus BToporo cdotoHa. Hanhgute oTHowweHWe — Mopaynen UMMynbCOB NEPBOrO U BTOPOro
¢otoHoB. OTBET OKpPYUTE [0 AECATbIX AONEN. P2
OrserT:

4. DotoachdeKT HabnogaloT, ocBeLas NOBEPXHOCTb MeTasia CBETOM C YacTtotoi V. MNpu
3TOM 3aJepXXuBaloLias pasHoOCTb noteHuuanos paeHa U. Nocne M3meHeHUsA yacToTbl cBeTa
3ajepXkuBatoLlan pasHocTb noteHunanos yeenuumnace Ha AU = 0,9 B. Onpenenute nsme-
HeHue yacToTbl nagatouiero ceeta. Oteet npuseaute 8 10™ Iy, okpyrnue go aecatsix. Moaynb
3apspa  anekTpoHa npuHATb pasHbiM 1,6 - 107 Kn, a noctosHHyio [Mnavka —
6,6 - 10734 I - c.

OrtserT: 10™ Tu.

5. B 1abnuue npueeaeHa 3aBUCHMMOCTb MAaKCMMasibHOM KUHETUHYECKOW SHEPruu BblieTato-
LWMX U3 MeTanna 31eKTPOHOB OT 3HEPruK NajaoLmnx Ha MeTann (poTOHOB.

Ey, 3B 24 | 28 | 33 | 40
E, 3B 06 | 1,0 1,5 | 22

Onpepenute paboty Bbixoga ana atoro metanna. OTeeT npuBeaute B 3/71€KTPOHBO/b-
Tax (3B).
Orsert: 3B.
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6. YcraHoBuTE COOTBETCTBME MeXay (DU3MYECKUMMMU BEMYMHAMKU U hopMy/amMu, Mo KOTo-
PbIM MX MOXHO paccuuTatb (v — vactoTa doTtoHa, h — noctosHHas [MnaHka, p — uMnynbe
dotoHa). K kaxkgom nosmummn us nepeoro cronbua nogbepute COOTBETCTBYIOLLYIO MO3ULMIO U3
BTOpOro cronbua.

®dusnueckas BennymHa ®opmyna
A) InuHa BonHbl hoToHa , p
) h
B) JHeprus ¢oToHa 2 h
p
3) hv
Y
4 -
) h

3anuwute B Tabnunuy BbibpaHHble UMpPLI NOL COOTBETCTBYIOLWMMU ByKBAMMU.

A b

7. Paborta Bbixoaa 3n1eKTpoHa A1 HEKOTOporo meTasnna pasHa 2,5 3B. NnactuHka us atoro
meTanna obnyyaeTcs ceetoMm ¢ yactoton 8 - 10™ . YcraHosuTe cooTeeTCTBUE MEXAY hU3M-
YECKMMU BENIMYMHAMU U UX YUCIIEHHBbIMU 3HAYEHUAMU, BbipaxkeHHbIMU B CU. K kaxkpon nosu-
LMK M3 nepeoro ctonbua nogbepute COOTBETCTBYHOLLYIO MO3ULMIO U3 BTOPOro ctonbua.

®Pusunyeckas BennymHa E€ 3sHauyeHue B CU
A) KpacHas rpaHuua dotoaddekra A, 14 - 10"
B) MakcumanbHas KnHeTMyeckas aHeprus poTo31eKTPOHOB 2)4,95 - 10719
3)0,81 - 10°1
4) 1,28 - 10—

3anuwuTte B Tabnuuy BbiGpaHHble LMdPbl NMOA COOTBETCTBYOWMMU ByKBamu.

A b

8. KpacHas rpaHuua cdotoaddekTa ansa sewecrsa dortokatoga Ay = 450 Hwm. MNpu obny-
YeHUW KaToja CBETOM C AJIMHOWM BOJHbI A (hOTOTOK NpeKpaLLaeTcs Npu HanpsKeHUn Mexxay
aHogoMm u katogom U = 1,4 B. Onpegenute gaunHy BOSHbI A.

9. [1ns MexxnnaHeTHbIX MOMETOB B KOCMOCE NpeasaralT UCMNOMb30BaTh «COJIHEYHbIW Ma-
pyc» — OosblLuOe 3epKano, pacrosioKeHHOe MeprneHAMKYIAPHO CONHeYHbIM nydam. MNpu mx
OTpaKEHUW OT 3TOro 3epKasia BO3HMKAET CH/la B Hamnpas/ieHWW NagaroLLmx iyyen, Kotopas Mo-
YKET YCKOpATb KOCMUYeCKui kopabnb. OueHute Moaynb 3o cuibl F Npu cnegylowmx npeano-
NOXXEHUAX: MIOLLAAb NOMHOCTbIO OTpaXkatoLLero ceeT 3epkana pasHa S = 1000 m?, a conHeu-
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HasA NOCTOAHHAA B MecTe HaxoxaeHus Kopabns c 3epkanom C = 1,5 kBt/m?. ConHeuHas no-
CTOSIHHass — 3TO 3Heprus (hOTOHOB, NAJAOWMX B €AMHULY BPEMEHW Ha eauHuUy nioliagu
NMOBEPXHOCTH, NeprneHaAnKynapHom nydyam ceeta ot ConHua.

OTBeTbi:

1 2 3 4 5 6 7 8 9
B1 2 0,5 8,2 3,6 2 31 13 1,4 3
B2 4 2,3 1,4 2,2 1,8 23 24 300 0,01

Kputepuu oueHuBaHus:

3apaHuna Ne 1—5 ouenusatotca B 1 6ann, 3agavua Ne 6, 7 — B 2 6anna, 3agaHus
Ne 8, 9 — B 3 bBanna.
Utoro 3a paborty: 15 6annos.

OueHka «2» «3» «4» «5»
[lmnanasoH 6annos 0—6 7—9 10—12 13—15
KoHTponbHasa paborta Ha Temy «KBaHTOBas ¢msuka» (11 knacc)

BapuanT 1

1. OtpenbHble nopuuu cBeTa HasblBalOT
1) notokamu

2) choToHamu

3) KBaHTamu

4) wmnynbcamu

2. [Npwv yBennYEHMM YaCcTOTbl CBETA SHEPIUA NOPLUMI CBETa
1) yBenuuuBaetcs

2) yMmeHbLuaeTcs

3) He u3ameHseTcA

3. lMoctosHHas MnaHka paBHa

1) h =6,626 - 1073 Ox - c

2) h = 6,626 - 1073* Ox

3) h = 6,626 - 10% Ox - c

4) h = 6,626 - 103* Ox

4. ®otoachdekt — 3to

5. fAsnenue dotoaddekTa 610 OTKPLITO
1) I. Tepuem

2) A. JNHWTEWHOM

3) A.TI. CroneTtoBbiM

4) M. MNnaHkom
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6. Wcnonb3ysa pucyHok 1, onpenenvTe, Npy Kakow YactoTe nagatowero ceeta hotoaddexT
He BO3HMWKaeT.

Ex A

-
»

v, 'y,
5-10% 7-10% 9-10%

Puc. 1. N'pacmk 3aBUCUMOCTH MAaKCUMASIbHOU KUHETUUYECKOU 3HEPTUU (hOTO3/IEKTPOHOB
OT YaCTOTbl NaAAIOLLEr0 CBeTa

1) 5. 10" Ty 2) 7 - 10"y 3) 9. 10"y

7. Onpepnenute 4acToTy NajaroLLero ceeTa, eciim paboTa BbIXOAa 31EKTPOHOB C NOBEPXHO-
ctv metanna coctasnset 7,3 - 1079 Ik, a ux kuHeTuyeckas sHeprus pasHa 0,5 - 107" [Ix.

A) 1,17 - 10" Iy

B) 1,15 - 10 Iy

B) 8,95 - 10" Iy

r 2,9 - 10"y

8. lNpueenunte npumepbl Mcnonb3oBaHuA hoToaddeKTa Ha NpakTUKe.

9. Mcnonb3ysa pUCyHOK 2, yKaxkuTe mogenb atoma bopa.

1 — noavscumessune Adpa  §  yewmnpe;
B o OO ANHBE BAEKTAJMOMB Wil Tl
EmMNE opbumax,

a 6 8

Puc. 2. Mopenun atomos
1) a 2) 6 3) 8

10. Y10 NPOMCXOAMT C 3MIEKTPOHOM MPU NEePexoae M3 CTaLuMOHAPHOrO COCTOAHUSA € 6osb-
el 3Hepruen B CTaMOHAPHOE COCTOSIHUE C MEHbLUEN 3Hepruen?

1) nornoweHune ¢oToHa

2) usnyyeHue ¢oToOHa

3) ero sHeprva He M3MeHseTCA

11. Bpems XM3HM aTOMa Ha BbICLLEM 3HEPreTMYECKOM YPOBHE COCTaB/IAET:
A) 107° ¢ B) 1073 ¢ B) 10-° ¢ N 108 c

12. Ykaxkute obnactv npumMeHeHus fa3epos.
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BapuaHnTt 2

1. Yactnubl cBeta Ha3sbiBaloTCA
1) notokamu

2) cdoTtoHamu

3) kBaHTamu

4) wmnynbcamu

2. lpu yMeHbLUeHWM 3HEPTMU CBETA YacToTa CBeTa
1) yBenuuuBaetcs

yMeHbLUIaeTcs

3) He u3MeHsAeTcs

N
~

3. lMNocTtosaHHasa NnaHka paBHa
1) h = 6,626 - 1073 Ox - c
2) h = 6,626 - 10734 O

3) h =6,626 - 103 Ox - c
4) h = 6,626 - 103* D

4. ®otoachdekt — 3To

5. Teopuio oToacbdekTa cozpan
1) T. Tepy

2) A. SVHWTEeNH

3) A.T. Cronetos

4) M. lnaHkK

6. Wcnonb3ysa pucyHok 1, onpenenvte, Npy Kakow YactoTe napatowero ceeta cotoachgekr
He BO3HWKaeT.

EK Ar

v,y
6-10% 7-10% 8-10%

Puc. 1. lpachmk 3aBUCMMOCTU MAaKCMMaNIbHOW KUHETUUYECKOMW 3Hepruu hoTO3/IEKTPOHOB
OT YacCTOTbl NAJAOLWEro CBeTa

1) 6 - 10"y

2) 7 - 10"y

3) 9 - 10"y

7. OnpepenuTe YacToTy NajaloLLEro ceeTa, ecnu paboTa Bbix0Ja 3NeKTPOHOB C NOBEPXHO-
ct1 meTtanna coctaensiet 6,4 - 10~" [k, a ux kuHeTuuyeckas sHeprus pasHa 1,2 - 107" IOx.

1) 1,17 - 10® Iy 3) 8,95 - 10% Iy

2) 1,15 - 10 y 4) 2,9 - 10"y

8. lNpueeaunte npumepbl Mcnonb3oBaHMA hoToaddeKTa Ha NpPaKTHKe.
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9. Mcnonb3ys pUCYHOK 2, yKaXkuTe nnaHeTapHyto Mofesb atoMa.

1 — mododcumensuse adpo @ yewnpe;
£ — OMPUGETEALHNE SAERTAPONS WOl Tdit=
EmMNE opbumax,

Puc. 2. Mopenu atomos

1) a 2) 6 3) 8

10. Y7o NpoMCXoauT C 3NEKTPOHOM MpU Nepexofe CO CTaLuMOHAPHOM OpOUTLI C MeHbLUEN
3Hepruen B CTauMoOHapHOEe COCTOsIHUE C Bosbluen 3Hepruen?

1) nornowieHne ¢oToHa

2) u3nyyeHune ¢oToHa

3) ero sHeprva He U3MeHseTCH
11. Bpems xu13HM aTOMa Ha MeTacTabuibHOM ypOBHE COCTaBasAeT
1) 107> ¢ 3) 1070 ¢
2) 1073 ¢ 4) 1078 ¢

12. Ykakute obnactb NpMMeHeHUs na3epos.

OTtBeTbi:
1 2 3 4 5 6 7 8 9 10 1 12
B1 B A A A A b r
B2 b b A b A b b A
4 8 12
B1, ®otoachdekT — 370 ABNE- (MoToanemeHTbl B TypHUKe- | JlazepHoe Loy, cneKkTpo-

B2

HWE BblPbIBAHNA 3JTIEKTPO-
HOB C MOBEPXHOCTU MeTall-
noB nog D,el)'ICTBMEM cBeTa

Tax MeTpo, B YJIMYHOM OC-
BELLLEHUM; MUTaHWe KOCMU-
yeckux kopabnen, 6biTo-
BbIX NMOMeLLEeHM;
CumTbIBaHWE UHOPMaLMK
C KOMMaKT JMCKOB

rpadbl, CYUTbIBAHWUE WH-
¢hopMaumm ¢ KOMNaKT auc-
KOB, U3MepeHUe paccTos-
HWI, BOOpPYXKeHHWe,
MegMuMHa, CYUThIBATENb
LWTPUXKOAA, rofiorpacms

Kputepuun oueHuBaHus:

Pabota coctout u3 12 3apanuit: 9 3apaHuii — c Bbibopom oTBeTa, 3 3apaHus, Tpeby-
lowme pasbAcHeHus. Kaxkapii npasunbHbiM oTBeT oueHusaetcs B 1 6ann. Utoro 3a pabo-
Ty: 12 6annos.

«4» «5»

10—11 12

«3»

7—9

«2»

0—6

OueHka

IOunanasoH 6annos
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CopeprxaHue n popma opraHU3aLUMU Yy4EeOHbIX 3aHATUM
no ¢pusuke B 10— 11 kKnaccax c ucnonbsoBaHuem
MaTepuasibHO-TeXHUYecKoro ocHaweHua «LkonbHoro KeaHtopuyma»

NMpumepsbl cueHapueB ypoKoB
Ypok Ne 1

Knacc: 10.

Tema ypoka: [a3oBble 3aKOHbI.

Llenb ypoka: aKTMBM3MpOBaTb MO3HaBATEsIbHYIO OEATENIbHOCTb Y4aluXCa Mpu U3y4ye-

HUM TeMbl «[a30Bble 3aKOHbI», UCMOMb3Yyss BO3MOXKHOCTM UMppPOBOK naboparopuu.
3apauu ypoka:

* obyuyarowme: NOBTOPUTb 3aBUCMMOCTb MEXAY ABYMA M3MEHSAIOLMMUCA TEPMOAUHAMM-
YECKMMU MapaMeTpamu Mpu HEU3IMEHHOM TPETbeM; MoKasaTb NPUMEHEHUE ra3oBbiX 3a-
KOHOB C NMOMOLLbIO 3KCMEePUMEHTa;

* BOCNUTATEJIbHbIE: MPOAOIKUTL (POPMUPOBAHME NO3HABATE/IbHOIO MHTEPECA YHALLMXCS;
B LeIAX MHTEPHALMOHA/IbHOrO BOCMUTaHWUA 0OpaTUTb BHUMaHWE yyalmxcs, YTo u3nKa
pa3euBaetcs 6bnarogaps pabotam y4E€HbIX pasHbiX CTPaH U UCTOPUYECKUX BPEMEH; Npo-
LOMIKWUTb (hOPMUPOBaHWE CTPEMJIEHMS K [NYOOKOMY YCBOEHUIO TEOPETUYECKUX 3HaHWM
yepes pelueHue 3aga4y, hopMUpPOBaHUE B3aMMOMOMOLLM, AOOpOXKenaTebHOro OTHOLLEe-
HWUS APYr K APYry, passuBath Ky/bTypy OOLLEHMS M KY/IbTYpy OTBETa Ha BOMPOCHI; Pa3Bu-
BaTb YMEHWe BbIC/yLUIMBATb APYrux npu paborte B Knacce, B rpynnax; gopM1poBarb Ha-
BbIKW H6e3onacHom paborTbi;

* pasBuBalOLWME: 415 PA3BUTUSA MbILLMIEHWUS YHALLMXCA NMPOLO/IKUTL OTPABOTKY YMCTBEH-
HbIX onepauuii aHanusa, CpaBHeHUs U CMHTe3a; BbipabatbiBaTb YMEHUA 06bACHATL ra3o-
Bble 3aKOHbI Ha ocHoBe nonoxeHu MKT; onucbiBaTb cocTosHWE M U30MpPOLIECCh haeasib-
HOrO rasa; aaeartb M 06bACHATL rpadmyeckoe M3obparkeHue NpPoLEeCcCcoB.

Tun ypoka: KOMOGMHUPOBAHHbIN.

MeToabl npoBepeHUA: penpoayKTUBHbIM, YACTMHHO-NMOWCKOBBIW, MCCNEn0BaTENIbCKUM.

®Dopmbl paboTbl yyawmxca: GpoHTanbHas, WHAMBMAYyaNbHAA, rpynnosas.

dopmMupyeMble yMEHUA: YMeHWEe aHanM3upoBaTb rpaduku, onpenenatb U OBbACHATb
NOHATUA, (HOPMYNMpPOBATb BbIBOA HAa OCHOBE MOJYYEHHOM WMHMOPMAaUMM, OLEHWBaTb CBOM
LOCTUXKEHUSA, yMeHWe pabotatb B KOMaHZe.

MpopomxkutenbHocTb ypoKa: 1 akagemuyeckuin yac.

NnaHupyeMble pesynbrarhbi:

lpeomemHeie:

1. PasButne ycTHOM peuu.

2. Pa3BuTMe yMeHUI OTBe4YaTb Ha BOMPOCHI, BbICKA3blBaTb CBOE MHEHME.

3. AKTMBM3auUMA M3y4eHHOro Martepuana.

MemanpedmemHesie:

1. ®opMHpoBaHWE YMEHMSI CUCTEMATU3MPOBATb PaHee NPUODPETEHHbIE 3HAHMS.

2. OcyuiecTBrieHVe perynaTMBHbIX AEWCTBMM caMoHabniofeHWs, CAMOKOHTPOSA, CaMo-

OLEHKM B MpoLlecce KOMMYHWKATUBHOW AeATeNIbHOCTM.
3. YMeHue opraHu3oBbIBaTb y4ebOHOe COTPYAHWYECTBO U COBMECTHYIO AEATENIbHOCTb CO
CBEPCTHUKaMH, yMeHue paboTaTb MHAMBMAYAsSbHO W B rpynnax.

Jlu4HocmHele:

1. @opMupoBaHMEe MOTUBALMU K WU3YYEHUIO MaTeMaTuKU U (PU3IMKM.

2. PasBute TBOpYECKUX CMOCOBHOCTEW.
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O6opynosaHue U nporpaMMHOoe obecnevyeHue: MHTEPAKTUBHAsA [LOCKAa MO0 KOM-
NblOTEP U MYNBTUMELUMHBIM NPOEKTOP, HernporpaMMUpyeMble KasbKynaTopbl, NPoOrpamMMHoe
obecrieyeHne Releon Lite, undposon patumk paeneHus Releon, ogHopasosbie LINPULIbI
o6béMom 50 Mn, KycoukM MeguuuHckoro wnavra (He anuHHee 10 cM), nnaHweTbl WM
cMapTdOHbI.

Mnan ypoka

Jtan 1. MotuBauua K peatenbHocTh (2 MuH).

Jdrtan 2. Aktyanusauusa um obobuieHue 3HaHui (8 MuH).

Jtan 3. U3yyeHne Hoeoro martepuana (15 muH).

J1an 4. lNpumeHeHne nony4yeHHbiX 3HaHWKA (10 MUH).

Jtan 5. KoHTposnb ycBoeHus matepuana, obcykaeHuWe HOOMYLWEHHbIX OWKWOOK M KX
KoppeKuma (7 MuH).

Jtan 6. JomawHee 3apaHue, pednekcus (3 MuH).

Xop, ypoka

3tan 1. MoTuBauumsa K BeATeNnbHOCTH

Npepnonaraemas NpPoAoO/IKUTENbHOCTb: 2 MUH.

HeaTenbHOCTb yuuTeNnA: NpoBepsieT rOTOBHOCTb K YPOKY; OpraHu3yeT BHUMaHWe Knacca K pabore
Ha ypoKe; CO30aET MOJIOXKMUTENbHbIA 3MOLMOHA/bHBIM HACTPOM Y yYaLLMUXCS.

JeATenbHOCTb yHaLWMUXCA: IMOLMOHANIbHO HACTPAUBAIOTCA Ha NPEACTOsLLYIO YYeOHYI0 AesaTeNb-
HOCTb

dtan 2. AkTyanusaumsa m o6o6ueHne 3HaHUN

NMpepnonaraemasa NpoAoOMKUTENBHOCTb: 8 MUH.

JdeatenbHOCTb yuntensa: nposoauT hpoHTanbHyto beceny; akTyanM3upyeT UMEIOLLMECH 3HAHUA Y
yyalmxcs; NpoBoauT 0606LeHne TEPMUHONOrMYECKOro U NOHATUMHOMO annapara, MCMnosib3yeMoro
A1 ONUCAHUA COCTOAHMSA MaeanbHbIX ra3oB; CO3AAET AJA YYaLLMXCA NPOBAEMHYIO CUTYaUMIO; MO-
Oy>KAAeT K BbICKa3blBAHUIO MPEAJIOXKEHUI O CNOCObOe 1 CPeacTBax JOCTUXKEHUS MOCTABEHHOW Lie-
Nn.

JeAaTenbHOCTb yyalwMXCA: OTBEYAIOT HA BOMPOCHI; BbICKa3bIBAIOT CBOW NMPEANOIOKEHUS; Npes-
naratoT M COrNacoBbIBAIOT C YYUTENEM TEMY M LIESIM YPOKa; Npeanaratot cnocobbl v cpeacTsa ao-
CTUXKEHUA Lenen

dtan 3. U3syueHune HoBOro marepuana

Npepnonaraemas NpopoOMKUTENLHOCTb: 15 MUH.

JdeaTenbHOCTb yunTensa: NpoBoAWT hpoHTaNbHYlo beceny; aKTyanmM3upyeT UMEIOLLMECH 3HAHUA Y
y4YaLLMXCs; NPOBOAUT 0006LLEHWE TEPMUHOMOrMYECKOrO U NOHATUMHOMO annapara, MCMosib3yeMoro
NS ONUCAHUSA Pa3fIMYHbIX COCTOSAHWI MaeanbHOro rasa, hopMyMpyeT BMECTe C y4aLlMMUCSA ra3o-
Bbl€ 3aKOHbI; CO34AET AJA yYaLmMXCs NpobaeMHyo CUTyaumto; NobyKAaeT K BbICKa3blBAHUIO Npes-
NOXXEHWUM O cnocobe 1 CpeacTBax AOCTUXKEHUS NOCTAB/IEHHOW LieNIW; OpraHW3yeT NpoBefeHHE Na-
60opaTopHOro 3KCNepUMeHTa, KOHTPOUPYET BbiNosHEHWE paboTbl; opraHusyeT paboTy B ManbIx
rpynnax.

JeAaTenbHOCTb y4alUXCs: OTBEYAIOT HA BOMPOChHI; BbICKa3bIBaOT CBOW NPeAnoSIOXKeHWs, BbINoJi-
HAIOT labopaTtopHoe UcciefoBaHueE.

Yualumecs BbinoniHsioT nabopartopHyto paboty «3a8ucumocms 0aBneHus 2aza om 06vEma npu no-
cmosiHHOU meMnepamypes.

Xop nabopatopHoi paboTbi

BHumanue! Mpu cbopke naboparopHoOit YCTaHOBKM MOPLUEHb WNpULA BbicTaBbTe Ha otMeTke 30 mn,
B MPOTUBHOM CJly4yae MOXXHO NOBPEAMUTb AATYMK AABJEHWUSA B XOLE 3KCMEpPUMEHTa.

CoefMHWTE faTumK AaBfeHUA CO WNPULEM C MOMOLLbIO MEOULIMHCKOrO LUaHra.

3anycTuTe nporpammMy Releon Lite.
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Bkntounte mynstugarymk ®MU3-5 n B nosiBMBLLEMCA CMIMCKE OCTaBbTE BKJTIOYEHHBIM TOMBKO JATYMK
JaBfeHus.

CoeonHuTe faTYMK C MEAULMHCKUM LWnaHroM. BcTpoeHHbIM B MynbTUAATYMK SATYMK OABAEHUA U3-
MepsieT abCoNoTHOE AAaBeHME, OH OCHALLEH repMEeTUYHON TPYOKOW AN NMOAKIOYEHNUA K pa3nny-
HbIM OBbeKTaMm.

3anyctute namMepeHus, Haxkae KHomKy «[Myck». CHavana coxxmure wnpuy, (yMeHbluuTe 06bEM BO3-
nyxa B HEM) ot 30 po 25, 20 u 15 mn, 3atem, nocTteneHHo ocnabnas nopLieHb, NOBTOPHO NpoiauTe
MOJIOXKEHWUA MOPLLHS, COOTBETCTBYoWMe 06bEMy Bo3ayxa B wnpuue 20, 25, 30 mn, a 3ateM BbITArK-
BalTe nopLueHb Ao 3HaveHui 35, 40, 45 n 50 mn, 3agep)kMBas B KaXKAOM U3 MOMOXKEHMI MOPLLIEHb
Ha HECKOJIbKO CeKyHJ. 3aTeM BepHUTe NopLLEHb B UCXOAHOE MOSIOXKEHWE, 33[iep)KaB ero B Nosioxe-
Hum 45, 40, 35, 30 mn.

Takum obpasom, Ha BaLlen KpUBOM JOMKHO oKasatbes 15 «cTyneHek». Crnague rpadmk, Bbl nony-
uute runepbony — rpaduk Msyyaemoro usonpouecca.

HeobxoanmMo 06patuTb BHUMaHWE yHalLMXCs Ha TO, YTO AaHHble NMPU OAMHAKOBOM 06béMe MoryT
He coBMnaaarb, MOCKO/IbKY Mbl YCTaHAB/IMBAEM MOPLUEHb HA Onpefe/iEHHON MeTKe He COBCEM TOYHO.
MorpeluHocTb U3MepeHns obbéma rasa (Bosayxa), U3MepPAeMoro C NOMOLLbIO LUMPULIA, COCTABAET
0,5 mn

Jtan 4. [NpumeHeHWe Nony4YeHHbIX 3HAHUH

Mpepnonaraemasa npoponkutTenbHocTb: 10 MUH.

HeatenbHocTb yuntensa: GopmMynupyeT 3agaHue; opraHusyet obcyKaeHne pesynsTatos uccre-
[OBaHMWSA; HABOAALLMMK BONPOCaMM NMOMOraeT BbISIBUTb NPUUMHHO-CIEACTBEHHbIE CBA3U MeXay
Pa3fIM4yHbIMKM MaKPOCKOMUYECKUMU XapaKTePUCTUKAMM ra3a, NoMOoraeT BbIICHUTb NPUYMHbI AOMY-
LLLEHHbIX MHCTPYMEHTA/IbHbIX MM CTaTUCTUYECKMX OLIMOOK, onpeaenutb cnocobbl MX UCMpaBIEHUS.
JeAaTenbHOCTb yYalUXCA: OTBEYAOT HA BONPOCHI; aHANIM3MPYIOT rpadrK U30TEPMUYECKOTO NPo-
uecca; pabotas B rpynnax no UHCTPYKLMH, 3aMONHAIOT Tabnuly pesynsratos; ohopMsAIoT pesysib-
TaTbl U3MEPEHUI 1 PacyéThbl B TETPAAU

dtan 5. KoHTponb yceoeHusa marepuana, o6cy)xaeHne aonyu,eHHbIX oWnboK
M UX KOppeKuus

NMpepnonaraemasa NpoAoOIKUTENbHOCTb: 7 MUH.

JdeatenbHOCTb yuntensa: opraHusyet obcy>KaeHue pesynbTaToB MCCNeA0BaHUSA; HABOAALLMMU BO-
npocamu Nomoraer yyalmumcs chopMysiMpoBaTh NpaBusibHbIE BbIBOAbI; OTMEYAET NPOTUBOPEYUS
MEeX Oy OXXMAAEMbIMU U NOYYEHHBIMU pe3ysbTaTaMi.

JeAaTenbHOCTb yYalUXCA: CPAaBHUBAIOT CpefHMe pe3ysibTaTbl CBOEW IPynnbl C pe3yibTataMu, no-
NYYEHHbIMW APYTMMU rpyrnamMu; hopMyMpYIOT BbiIBOAbI M odopMAsioT nabopaTtopHoe uccnenosa-
HWE B TETPaAM MM Ha CreumranbHbix 6naHkax

Jtan 6. lomawHee 3apaHue, pednekcus

Npepnonaraemas NpoAoOMIKUTENbHOCTb: 3 MUH.

JeatenbHoCTb yuutens: UHHOPMUPYET yYalLUXCSA O JOMALLHEM 3alaHUU; fAET KOMMEHTapUii No
€ro BbINOJIHEHWIO; NpefnaraeT 3ano/HUTb aHKeTY A5 pedIeKCUU K YPOKY U paccumTaTb MHOMBUOY-
anbHbIM MHAEKC KAYeCTBa YPOKa; OCYLLECTBAAET pedieKCUBHYIO CTaTUCTUKY YPOKA MO KOMYECTBY
yyalmxcs, Y KOTOpbIX MHAEKC KayecTBa Bbille 3HaYeHWUsa 5; neMoHCTpupyeT hopMyIMPOBKY Npo-
6nembl U Lenen ypoka; cnpawmeaet: «Kak bl fymaete, peleHa v npobnema, 4OCTUrHYTbI K Le-
nn?» Ecnu npobnema He pelueHa 1 Lienu He OCTUMHYTHI, AAET cBOE obbacHeHue. Kpome Toro,
npeanaraet yyalmMMcs B 4OMNOJHEHWE K JOMALLHEMY 3a[aHuWI0 NogyMaTb Hag cnocobamu pelueHus
nocTasfieHHOW NPo6aeMbl U AOCTUIKEHUS YKA3aHHbIX Lenen.

JeAaTenbHOCTb yYalMUXCA: 334al0T YTOYHSAIOLLME BONPOCH! O BbINOJIHEHUW AOMALUHErO 3a4aHUS;
pPaccUmTbIBAIOT MHOMBUAYASbHBIM MHOEKC KayecTBa YpOKa; ONpeaenaioT CcTeneHb COOTBETCTBMSA No-
CTaB/IEHHbIX LieNier U pe3ynbTaToB AesTeNbHOCTH, CTENEHb CBOErO NPOABUKEHUS K LeNIsM; BbliCKa-
3bIBAIOT OLEHOYHbIE CYXAEHUS U COOTHOCAT pe3y/bTaTbl CBOEN AEATENBHOCTU C LENSAMU YpOKa
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AHKeTa gns pacyérta MHOMBMAYANbHOIO MHAEKCa KayecTBa ypokKa

Bbibepute nogxopsuwme BaM yTBEPXKAEHWA WM NoAcyuTante cymmy 6annios.

Ne YrBeppeHue 0 6annos 1 6ann
1 Ha ypoke s paboran He aKTUBHO aKTUBHO

2 Ceoelt paboToit Ha ypoke 5 He AOBONEH LOBOJNEH

3 3a ypok s ycTtan He ycTan

4 Moe HacTpoeHue CTasio Xyxe cTano nydwe
5 Marepuan ypoka MHe 6bin He NOHSATEH MOHATEH

6 6ecnoneseH nonesex

7 CKy4eH WHTepeceH

8 TpyLeH He TpyaeH

9 Ces3b ypoKa € ApyrumMu HayKkamu He 3aMeTHa 3aMeTHa

MATEPUAIJIbI K YPOKY

1. 3apanusa ans nogrotoeku K EIN3, BI1P no dwusmke.

Temnepatypy xonoaunbHUKa naeanbHOM TENNOBOM MallWHbl YMEHbLUWUAW, OCTaBUB TEM-
nepartypy Harpesatens npexHein. Konvyecrtso TennoTbl, Nosy4eHHOe ra3oM OT Harpesa-
Tens 3a UMK, He u3MeHWNnocb. Kak nsMeHUnMch npu aTom cnepyowime cusnyeckme Be-
nnuunbl: KMNO tennoBoi MaluHbl, KOMMYECTBO TEMOTbI, OTAAHHOE ra3oM 3a LMK/ XOJ10-
LMIbHUKY, U paboTa rasa 3a umkn?

[ns ka>kpov BenMuMHbl onpefenvTe COOTBETCTBYIOLLMIM XapaKTep U3MEeHEeHUS:

1) yBenuuunacob

2) yMeHbLUMIaCh

3) He usMeHunacb

3anuwute B Tabnuuy BbibpaHHbie LUdPbI 415 Koo dusnyeckomn senmuntsl. Lndpsbl
B OTBETE MOTYT MOBTOPATLCS.

Kna
TennOBOIA KonuuecTtBo Tennorbl, oTaaHHOE rasoM X0noawusb- Pa6oTa rasa
HMUKY 3a LMK paboTbl e T
MaLUUHbI ysau P L
OrtseT: 121.

2) B cocyne nop noplHeM HaxoauTca uaeanbHbiv ras. Ecnu npu HarpeBaHuu rasa ero
JaBJieHVe OCTaéTCA NOCTOAHHbIM, TO KaK NpWU 3TOM U3MEHSATCA crenylolme bursnyeckme
BEJIMYMHBI: OOBEM rasa, ero NIOTHOCTb U BHYTPEHHSA 3Heprusa?

[ns ka>kpon BenuuMHbI onpefenvTe COOTBETCTBYIOLLMM XapaKTep U3MEHEeHUS:

1) yBennuunach

2) yMeHblUMNach

3) He usMeHunacb

3anuwute B Tabnuuy BbibpaHHble LUGPbI ANA KaXX40M hr3nyecKon BennuuHbl. Lindpbl
B OTBETE MOTYT MOBTOPSATLCS.
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O61bém rasa MnoTtHocTb rasa BHyTpeHHAA 3Heprua rasa

OTeT: 121.

2. 3a,u,aH|/|;| Ona 3tana npuMeHeHUA noay4eHHbIX 3HaHWW.

j P xlla

»

10 20 1] 40 a0 G0

U3sonpouecc u ero rpachuyeckoe npeacraBneHue

1) KakoW nsonpouecc nsobpakéH Ha pucyHke?

2) Kak usmenutcs rpacdumk, ecnv nsonpouecc byaet npouMcxoauTb npu 6onbLuen temne-
parype?

3) Yemy paeHo paeneHue rasa npu o6béme, pasHom 50 n?

Ypok Ne 2

Knacc: 10.

Tema ypoka: Jnektpusauua Ten. INeKTPUYECKUA 3apagd. 3aKOH COXPaHEHWUS 3NEeKTpU-
yeckoro 3apspa. 3akoH KynoHa.

Llenb ypoka: MO3HAaKOMWUTb YYalLMXCA C MPUPOAOW 3NEKTpU3aLMW Ten; BbIACHUTb (u-
3UYECKUI CMbIC/T 3/IEKTPUYECKOro 3apsga; ChOopMyNMpoBaTb 3aKOH COXPaHEHUSA 3NeKTpu-
YyecKkoro 3apspaa, 3akoHa KynoHa.

3apauu ypoka:

* obyuyarowme: copMMPOBaTb 3HAHWUA YYaLLMXCA O TOYEYHOM 3apsane, O CUJe 3/EKTPO-
CTaTMYECKOro B3aMMOLEWNCTBUSA MeXAy 3apsAamMu; OObsACHUTb ABMIEHUE 3MIEKTPU3ALUK U
tbusmyeckuit cmbicn 3akoHa KynoHa;

* BOCMUTaTEsNbHbIE: NPOAOIKUTL POPMHUPOBaHME NO3HABATENLHOIO MHTEPECA YYaLLMXCS;
B LENAX MHTEPHALMOHANIbHOMO BOCMMUTaHUA OOPaTUTb BHUMAHME YYaLLMXCA Ha TO, 4TO
dbu3nKa paseuBaetcsa 6narogaps pabotam yY€HbiX pasHbIX CTPaH M MCTOPUYECKUX Bpe-
MEH; NPOAO/IKUTL OPMUPOBAHME CTPEMIIEHUSA K MTyOOKOMY YCBOEHMIO TEOPETUYECKUX
3HaHUK 4Yepe3 pelueHWe 3adad, OPMUPOBaHWE B3aMMOMOMOLLM, A0OPOXKENaTesIbHOro
OTHOLLEHMS APYr K APYrY; pasBuBaTth KynbTypy OOLLEHWUSA W KyNbTypy OTBETa Ha BOMPOC;

* pasBuBalOLWME: 41 PA3BUTUSA MbILLMIEHWUS YHaLLMXCA NMPOAO/IKUTL OTPABOTKY YMCTBEH-
HbIX Onepauui aHann3a, CPaBHEHUA U CUHTE3a; BblipabarTbiBaTb YMEHUA OObACHATb 3/eK-
TPpUYECKue ABNEeHUS.
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Tun ypoka: KOMOUMHWPOBAHHBINA YPOK.

MeToabl npoBepeHun: becena, 4aCTUHHO-NOUCKOBBIN.

®dopma pabotbl yyawmxca: ¢poHTanbHas.

®dopmupyemble yMeHUA: Onpefensatb U OObACHATb MOHATUSA, (DOPMYMPOBATL BbiBOA
Ha OCHOBe NoJly4eHHOM WHbOpPMaLUH.

MpopomkutenbHocTb ypoka: 1 akagemuyeckuit vac.

NMnaHupyemMble pesynbrarhbi:

[pedmemHesie:

1. PasButHe yCcTHOM peuu.

2. Pa3BuTMe yMeHWM OTBeyaTb Ha BOMPOCHI, BbICKa3biBaTb CBOE MHEHME.

3. AKTUBM3aUMA M3y4EeHHOro Matepuana.

MemanpedmemHesie:

1. ®opMHpoBaHME yMEHMSA CUCTEMATM3UPOBATb paHee MPUODBPETEHHbIE 3HAHMA.

2. OcyuiecTBneHVe perynaTMBHbIX LEWCTBMM CaMoHabntofeHWs, CaMOKOHTPOSA, CaMo-
OLEHKM B MPOLECCE KOMMYHWUKATUBHOMN OEATeSIbHOCTH.

JluyHoCcmHele:
1. @opMupoBaHMe MOTUBALMU K U3YYEHUIO MaTeMaTUKU U (PU3IMKM.
2. PaseutHe TBOpUYecKux crnocobHocTeM.

O6opynoBaHue U nporpaMMHoe obecneyeHue: WHTEPAKTUBHAasA AOCKAa MO0 KOM-
nbloTep U MynbTUMeAUWHbIM NpoekTop, reHepatop BaH pe [paada, anekTpuyeckue cynta-
Hbl, CTEK/AHHAasA U 300HWTOBas MasioOYKM, KYCOYeK Mexa, LUENKa.

MnaH ypoka

Jtan 1. MotuBauma K OeATenbHOCTU (2 MUH).

Jtan 2. Akrtyanusauma v obobuieHne 3HaHui (8 MuH).

Jdtan 3. U3syuyeHne HoBoro Mmatepuana (14 muH).

J1an 4. lNpumeHeHWe nonyyeHHbix 3HaHWK (11 MuH).

Jtan 5. KoHtponb ycBoeHuss Martepuana, obcyaeHWe OOMyLEHHbIX OWWMOOK M KX
Koppekuusa (7 MuH).

Jtan 6. JlomawHee 3apaHue, pednekcua (3 MuH).

Xopa, ypoka

tan 1. MotMBauumsa K peATeNnbHOCTH

NMpepnonaraeMasa NpoAoOSINKUTENBHOCTb: 2 MUH.

JeaTenbHOCTb yuUTeNa: NpoBepsieT roTOBHOCTb K YPOKY; OpraHn3yeT BHUMaHUe Kacca K
paboTe Ha ypoKe; CO3AAET NONOKUTENbHbIM IMOLMOHANbHbIA HACTPOK Y yYaLmUXCA.
JeAaTenbHOCTb yyalMUXCA: 3MOLMOHANIBHO HACTPaMBalOTCA Ha MPEACTOSALLYO y4ebHyo
LEeATENbHOCTb

dtan 2. AKTyanusaums m 0606ueHme 3HaHUI

Mpepnonaraemas NPoAOAKUTENLHOCTb: 8 MUH.
JdeatenbHOCTb yuuTena: nNpoBoaMT (ppoHTaNbHYlO Beceny; akTyanM3upyeT UMeKoLLMecs
3HaHWA; CO30aET A/ y4YalMXCa MpobneMHylo cuTyaumio; Noby>KAaeT K BbiCKa3blBaHWUIO
npeanoXeHui o cnocobe n cpeacTsax AOCTUXKEHUA NMOCTABIEHHOW LieNH.
JeAaTenbHOCTb y4yalMXCA: OTBEYAIOT HA BOMPOChI; BbICKa3blBAIOT CBOWU NPELNONOXKEHUS;
npeasiaratloT M COIMMacoBbIBAIOT C yUYMUTENIEM TEMY M LeM YPOKa; npeasiaraloT crnocobbl u
CpencTBa AOCTUXKEHUS Lienen
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dtan 3. UsyueHne HOBOro maTtepuana

Mpeanonaraemas NpogoOMKUTENbHOCTb: 14 MUH.

JdeatenbHOCTb yuuTenA: NpoBoaMT (PpoHTasNbHYIO Beceny; akTyanM3upyeT UMeloLLMecs
3HaHMA Y yyalmUxca; NpoBoanT 0606LeHne TeEPMUHONONMYECKOrO U MOHATUIMHOTO annapa-
Ta, OPMYSIMPYET BMECTE C YHaLLMMUCA ra30Bble 3aKOHbI; CO3AAET AN1A yyalwmxcs npobnem-
HYIO CUTyauuto; NoBy»KAaeT K BblCKasblBaHUIO NPeanoXKeHut o cnocobe U cpeacTsax Ao-
CTUXKEHMA MNOCTaB/IEHHOW LeNIM; OpraHu3yeT npoBefeHUe AEeMOHCTPALMOHHOMO 3KCnepu-
MeHTa.

JleAaTenbHOCTb y4YalMUXCA: OTBEYAIOT Ha BONPOChI; BbICKA3bIBAIOT CBOU MPEANOIOXKEHUS.
Ha paHHOM 3Tane yyuTenb AEMOHCTPUPYET SAABJIEHWUS 3/1IeKTPU3aumMm1, B3aMMOOENCTBUE pas-
JIMYHBIX BUAOB 3aPSAA0BE C MOMOLLIO YKa3aHHOro B onucaHun obopyaosanus (puc. 1—3).

Puc. 1. CreknaHHasa n 360HUTOBaA NaNoOYKH Puc. 2. CyntaHbl aneKTpuyeckue

Puc. 3. Teneparop BaH ge Npaada
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Jtan 4. NpumeHeHUe Nosly4eHHbIX 3HAHUH

Mpeanonaraemas npogomkuTenbHocTb: 11 MuH.

DeatenbHocTb yunTtens: GopMynMpyeT 3afaHue; opraHusyeT obCcy>KaeHWe pesysnbratos
nccnefoBaHWs; HABOAALWMMWM BOMPOCAMM MOMOraeT BbISBUTb MPUYUHHO-CIEACTBEHHbIE
CBSI3U MeXAY PasNIMYHbIMU INTEKTPUYECKUMU ABNTEHUAMM.

JeaTenbHOCTb y4YawMXCcA: OTBEYAIOT HA BOMPOCHI; aHAIM3UPYIOT AEMOHCTPALMOHHbIE
3KCMNEePUMEHTbI, AeNatoT BbIBOAbI

dtan 5. KoHTponb ycBoeHua matepuana,
ob6cy)KaeHUe AoNYLEHHbIX OWMBOK U UX KOPPEKUUSA

NMpepnonaraeMasa NpoAoOSINKUTENBbHOCTb: 7 MUH.

DeatenbHOCTb yuuTensa: opraHusyeT OOCY)KAEHWE Pe3ynbTaToB BbIMOJHEHWS 3aAaHMM
B MasibiX rpynnax; HaBoAALLMMU BONPOCaMM NMoMoraeT yyalummcs cchopMynMpoBaTb NpaBusib-
Hble BbIBOAbI; OTMEYAET MPOTUBOPEYUS MEXAY OXMAAEMbIMU U NONYYEHHbIMU pe3y/bTaTaMu.
JeAaTenbHOCTb y4alUMXCA: CPAaBHUBAIOT CpeAHWe pe3ysibTaTbl CBOEM rpynmbl C pe3ysibra-
Tamu, NOJTy4YeHHbIMU APYrMMK rpynnamu; popMynupytoT BbIBOAbI

Jtan 6. lomawHee 3apaHue, pednekcusn

Npepnonaraemasa NpoAoOSIKUTENBHOCTb: 3 MUH.

JeartenbHOCTb yuuTena: MHPOPMUPYET yHaLLMXCA O AOMALUHEM 33[aHWK; OAET KOMMEHTa-
pWI NO €ro BbINOJIHEHWIO; NpeaaraeT 3anoHUTb aHKeTy A1 pehIEKCUM K YPOKY M paccuuTaTb
MHOMBUAOYANbHbIM MHAEKC KaYeCTBa YPOKaA; OCYLLECTBNSAET pedIEKCUMBHYIO CTAaTUCTMKY YPOKa No
KOJIMYECTBY YYALLMXCH, Y KOTOPbIX MHAEKC Ka4yecTBa Bbille 3Ha4YeHus 5; neMoHcTpupyeT cop-
MY/IMPOBKM NpobrieMbl 1 Lesen ypoka; cnpatumsaet: «Kak Bbl gymaeTe, pelieHa nu npobnema,
AOCTUrHYTbI Nn uenn?» Ecnn npobnema He pelleHa v Lenu He AOCTUrHYTbI, AAET CBOE 0bbACHe-
Hue. Kpome Toro, npeanaraeT yqalwmmMcs B 4OMOSIHEHUE K AOMALLHEMY 33[jaHWIO NoAyMaTb Haj,
cnocobamu peLleHUs NoCTaB/eHHOW NPobaeMbl M AOCTUXKEHUS YKa3aHHbIX Lesen.
JeAaTenbHOCTb y4alMUXCcA: 330a10T YTOYHSAIOLWME BONPOCHI O BbIMOIHEHUU LOMALLHEro
3aJaHu1A; PACCYUTBIBAIOT MHAMBUAYANbHBIM MHAEKC KayecTBa YpOKa; ONpeaenstoT CTeneHb
COOTBETCTBUSA NMOCTAB/IEHHbIX LiesIel U pe3ysibTaToB AesATe/IbHOCTU, CTENEHb CBOEro NPOABU-
YKEHUSA K LEeNsAM; BbiICKa3blBalOT OLLEHOUYHbIE CY)KAEHUA U COOTHOCAT pe3ysibTaTbl CBOEH aes-
TEIbHOCTU C LeNIAMU YpoKa

MATEPUAJIbI K YPOKY

3apaHus K ypoky B chopmare EN3, BIP.

1) Mexxpy ABYMS TOYEYHbIMU 3aPSXKEHHBIMU Te/TAMU CU/a 3NTEKTPUYECKOTO B3anuMomen-
cTBus paeHa 12 MH. Ecnv 3apag ogHoro Tena ysennuuts B 3 pasa, a 3apsg Apyroro tena
YMeHbLWWTb B 4 pa3a U paccTosHMe MeXAy TenaMu yMeHbLWTb B 2 pa3a, To Yemy byaet
paBeH MoAy/b CUNbl B3aumognencTeus mexay tenamm? Oteet pante B MH.

Ortser: 36 MH.

2) [pa TouyeyHbIX 3apaja — oTpuuaTeNbHbIM, paBHbiM Mo mopynto 3 MkKn, 1 nonoxu-
TeNbHbIW, paBHbIM No Moaynto 4 MKKN, pacnonoxeHbl Ha pacctosiHuu 1 M apyr ot gpyra.
Ha pacctosHuu 1 M OT KaXXAoro 13 3TUxX 3apsAAO0B MOMeLLAOT NONoXKUTENbHbIV 3apsag, Q,
MoZynb koToporo paeeH 2 MkKn. Onpepenvte Moaynb cuibl, AENUCTBYIOLLEN Ha 3apag Q
CO CTOPOHbI ABYX Apyrux 3apsgos. OTBeT Bbipasute B MH 1 OKpyriuTe fo Lenoro ymcna.
Ortser: 65 MH.

3) C kakoK cunol B3aMMOAENCTBYIOT B BAKyyMe [ABa MaJIeHbKUX 3aPSXKEHHbIX LAapUKa,
HaxoAAWMXCA Ha paccTosiHuK 4 M apyr ot apyra? Moaynb 3apsaa KaxAoro wapvka pa-
geH 8 - 1078 Kn. Otger Bbipasute B MKH.

Orser: 3,6 MxH.
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Mpumepbl paboT WKONABHOrO 1a60paToOpPHOro NPakTUKyMa no pusmnke

JlabopamopHas paboma Ne 1
«ABneHue 3nekmpoma2HumMHol uHOykyuu. 3akoH @apades»

Tun pa6otbi: nabopatopHasa pabora.

Llenb paboTbi: UcCnenoBath SIBIEHWE 3/EKTPOMArHUTHOM WMHAYKUMM.

3apaum paborbi:

1. U3mepuTb 3HaYeHWE MarHUTHOM WMHOYKLUMW U paccyutaTb MarHUTHbIM MOTOK, NMPOHM-
3bIBAIOLMMA KaTYLUKY.

2. NccnepoBatb 3aBUCMMOCTb HanpsiKeHWUs OT BPEMEHW AS MarHwWTa, ABUXKYLLErocs
yepes KaTyLlKy.

3. O6bsAcHUTL xapaKTepHble 0COBeHHOCTM HabnogaemMoro rpaguka 3aBUCMMOCTM Ha-
MPSYKEHUS OT BPEMEHM.

4. Conoctaeutb uHayumpyemyto IC c U3MEHEHWAMU MArHUTHOrO MOTOKA, MPOHWU3bIBA-
OLLEro BUTKM KaTyLLKM.

O6opynoBaHue U Marepuanbl: KOMMbOTEP, MHTEP(HENC KOMMbIOTEPHOM MNPOrpammbl
Releon Lite, mynbtupatumk «®usnka-5», NMHEMKa, KaTyLKa-MOTOK, MOSIOCOBOW MarHuT,
Tpy6ka u3 MBX, pepxatenb gns Tpyoku, LUTATMB.

OcHoBHble cBepeHus
M3 Kypca ¢u3MKM cTaplien LWKONbl BaM WM3BECTHO, YTO MOTOK MarHWTHOW WHAYKUMKU B
3aMKHYTOM KOHType SAB/SETCA MNPOW3BEAEHWEM BEKTOpPA MAarHUTHOW MHAYKUUK B Ha Bek-
TOp nsowaau S.
Mogaynb MarHMUTHOrO NMOTOKA MOXHO paccyuTatb Mo gopmyne:

® = BScos a,
roe o — yron Mexgy Bektopamu B v n' (HopManbto K NOBEPXHOCTH).
Jlioboe M3MeHeHWE MArHWTHOrO MOTOKA, MPOXOASLLErO Yepe3 3aMKHYTbIM MPOBOASALLMM
KOHTYp, CO30AET B HEM 3/IeKTPUYECKOe HanpsXeHue.
do (t)
dt ="
O6patnute  BHWMaHWe, 4TO WHTErpasl Mo  BpeMeHW  (MMMYNbC  HampsKeHus)

u) =-—

to
J.U(t)dt = cD(t1)— q)(tz) paBeH pa3HOCTM MeXAy 3HAYEeHUSAMM MarHUTHOrO MOTOKa
t
B Hayane (t;) u B koHue (t,) Habnogaemoro npouecca.

B skcnepumeHTe Bbl OyaeTte uccnepoBaTtb BAMSHUE WM3MEHEHWS MarHUTHOMO MOTOKA,
BbI3BAHHOIMO W3MEHEHMEM MarHWTHOro Mofs, Ha NoBeAeHWe MOABUXKHbIX HOCUTeNen 3aps-
[a B 3aMKHYTOM MpPOBOASALLEM KOHTYpe.

MHCprKLI,VIFI no BbiMOJIHEHUIO

1. U3yunTte OCHOBHble CBepeHus.

2. BkounTe KOMMbIOTEP M 3anycTuTe nporpamMmy ans usmepenuin Releon Lite.

3. CoeauHute mynbtuaatumk «®Dusmka-5» ¢ KomnbioTepom.

4. OcTtaBbTe aKTUBHbIM TONbKO AATYUK MArHUTHOro nons (Apyrue AaTyMKW OTKIIKOYUTE).

5. Haxxmute kHonky lMyck v “3MmepbTe MoAy/nb MarHUTHOW WHAOYKLUMW Yy CEBEPHOro no-
Ntoca MarHuTa.

6. Onpenenute paguyc KaTylwKW MOTKa M paccuutanTe 3HayeHWe MOTOKa BeKTopa Mar-
HUTHOM WMHOYKUWM CEBEPHOro MOJOCa MarHWTa 4Yepes KaTyluKy.

7. Cobepute 3KCMEepUMEHTANIbHYIO YCTAaHOBKY MO PUCYHKy 1.
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Puc. 1. 3kcnepumMeHTanbHasa ycTaHOBKa

8. CoeguHute mynbtvaatumk «Pusnka-5» C KOMMNbIOTEPOM, MOAK/IOYMB K BbiXody AaT-
yMKa HanpsyKeHUs crneuuasbHble NPoBoAa, uAaylwiue B KoMmmsekte obopygosBaHusa umdpo-
BoW naboparopuu.

9. OcrtaBbTe aKTMBHbLIM TOJIbKO AATYMK HAMpPSXKEHUs (Apyrve AaT4MKM OTKIoYMTE).

10. Haxkmute kHonky Myck, a 3arem kHonku Mayza 1 O6HOBUTD.

11. O6Hynute parumk. [epen 3TMM coeamMHuTe ero npoBoda (KpacHbid M YEPHBbIN)
Mexay cobor u Haxmute KHonky COpPOCUTbL B HONb B /IEBOWM YACTU MEHIO MPOrpammbl
noj HaMMeHOBAHWEM [AaTyuKa.

12. lNopcoepuHUTe [ATYMK HAMPSXKEHUA K KaTyLUKe.

13. B HacTpoikax partunka HanpsbkeHua (puc. 2) yctaHoeute: lNMepuop onpoca —

0,1 ¢, Bupumbin untepsan — 10 c.
B fiean e - o

Puc. 2. HacTpoiika gaTtumMka HanpaxeHus
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14. Haxmute kHonky MMyck.
15. Msyuute rpadmk 3aBUCUMOCTU HaMpsKEHWS OT BPEMEHW, YBENWYMB Macltab c no-
MOLLbIO KONECUKA MbIwK (puc. 3).

<Hazag

Oarumx Ha

Puc. 3. Npadmk 3aBUCUMOCTH HanNpsAXKeHUs OT BpeMEHU

16. Onpegenute nowanb MNOMYYMBLUErOCA MWKA, CYMATAs ero paBHOOeApeHHbIM Tpe-
YFONIbHUKOM (MHTErpan YMC/ieHHO paBeH MJoWwanu nop KpuBOM).

17. CpaBHUTE 3HAYEHUS MArHUTHOrO MOTOKA, PACCYMTAHHOrO C MOMOLbIO hOpPMyIbl
® = BScos a ¥ nofy4eHHOro B pe3y/brate pacyéra nnowagy pasHobeapeHHOro Tpe-
yronbHuKa. CpaBHuTe MoslyyeHHble pe3ynbTatbl M OObACHUTE pasnMyMe B 3HAYEHMUSAX Mar-
HWUTHOrO MOTOKa.

CornacHo 3akoHy JleHua, Hanpaenenne 3[C, vHayuuMpyemon B KaTyliKe, Bcerga no-
poXKJaeT TOK, MarHWTHOE rMoJie KOTOPOro MNpOTUBOAENCTBYET WM3MEHEHWIO MarHMTHOro no-
Toka, nopoauewero JC. lNpoaHanusupyiTe rpaduk HanpsKeHUs OT BPEeMEHM, MOy4YeH-
Hbii B /06OM M3 ceaHcOB u3MepeHui. [peackaxkurte, KaK [O/KHA M3MeHUTbCA dopma
rpacvka, ecnv nepeBepHyTb MarHWT (MOMeHATb ero nonspHocTb). [ocne atoro nposepbTe
Balle MpeanosioXKeHUe Ha npakTuKe.

A 3HaeTe num BbI, 4TO...?

Onep>kuMbli MaesAMU O HepaspbiBHOM CBSA3M U B3aUMOAEWCTBUM cun npupogbl, M. MDa-
pager nbiTancs [okasaTb, YTO C MOMOLLbIO MarHUTOB MOXHO CO3[aBaTb 3JIEKTPUYECTBO.
C atoi uenbto M. apagelt CTaBUT MHOXKECTBO 3KCMNEPWUMEHTOB M TLLATE/IbHO BEAET OHEB-
HUK HabnoaeHun. Kaxkapomy HebonblOMY MCCNefoBaHWIO OH MOCBAWAeT naparpad B na-
6opatopHbix 3anucax (uspaHbl B JlongoHe B 1931 r. nop HassaHuem «[HeeHuk (Papa-
aes»).

O pabotocnocobHoctv M. Papapes roBopuT xota Obl TOT aKT, 4To NocreaHUKn napa-
rpad «[HeBHWKa» nomedyeH Homepom 16041! BupTyosHoe MacTepcTBO 3KChnepuMeHTaTopa
M. Dapapes, ueneycTtpeMnEHHOCTb, sicHaa dunocodckas nNo3uuus NpUMBEIU K 3aKOHOMep-
HOMY OTKpPbITUIO (OOHapPY)KEHWUIO ABNEHUS 3NEKTPOMArHUTHOM MHAykuuu). OgHako 3ToT pe-
3ynbrar 6bin gocturHyt cnycta 11 ner.
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MATEPWUAIJbI K YPOKY

1. KoHTpornbHble Bonpoch!:

1) Yro npencraenser cobon ABfeHME 31EKTPOMArHUTHON UHAYKUUK?

2) CdopmynupyiTte 3aKOH 31EKTPOMArHUTHOM MHOYKLWUH.

3) Ons yero ucnonblyetcs npasuno JleHua?

2. KoHTposnbHble 3apaHusa B chopmarte EMM3.

1) JIuHUM WHOYKUMKM OOHOPOOHOr0 MArHWUTHOrO MNOASA MPOHM3bIBAKOT MPOBOJIOYHYIO
pamky nnowaapio 0,5 M2 nog yrnom 30° K eé NoBEpPXHOCTH, co3AaBas MarHWUTHbIN No-
TOK, pasHbiit 0,2 B6. Yemy paBeH Moaynb BEKTOpa MHAYKUMM MarHuTHoro nona? Oteer
npueegute B Tecnax (Tn).

OrteeT: 0,8 Tn.

2) B onbiTe no HabnOAEHUIO 31EKTPOMArHMTHOW MHAYKLUMM KBagpaTHas paMmKa U3 ofa-
HOro BUTKA TOHKOrO NPOBOAA HAXOAUTCA B O4HOPOLHOM MarHMTHOM MoJsie, NepreHamKy-
NAPHOM MJIOCKOCTU paMku. MHayKuns MarHMTHOro nons paBHomepHo Bo3pactaet ot 0
[0 MaKCUManbHOro 3HadyeHus B, 3a spems T. Mpu 3toMm B pamke Bo3byxaaetcs JAC
UHAYKUMK, pasHas 6 mB. Kakas 3[C vHayKuMM BO3HWUKHET B paMKe, eciv T yMeHbLUUTb
B 3 paza, a B, yMeHblwuTb B 2 pasa? OTeeT BbipasuTe B MB.

Orteert: 9 MB.

3) B ogHopogHoM mMarHutHoM none ¢ uHgykunen 40 MIn HaxopuTCA NIOCKUMA KOHTYp B
BMAE KOJibLa PaguycoM 5 CM, U3roTOBJIEHHbIM U3 TOHKOM NpoBonoku. CHavana KoHTyp
pacrnonaraetcs Tak, YTO IMHUU UHAYKUMM MarHUTHOrO Nons NepneHauMKynspHbl NIOCKo-
CTW KonbLa. 3aTeM KOJbLO MOBOPAYMBAIOT BOKPYr ero avameTpa Ha yron 120°. Hangute
MOZy/lb U3MEHEHMS MOTOKA BEKTOPA MarHMTHOM MHAYKLUKU Yepes KOJbLO NpU TaKOM MNo-
Boporte. OTeeT Bbipasute B MKB6 1 okpyrnuTte fo uenoro yuicna.

Ortser: 471 mkB6.

JlabopamopHas paboma Ne 2
«OnpedeneHue yoenoHol mensomeol nnaBneHus neda»

Tun pabotbi: nabopatopHasa pabora.

Llenb paboTbi: onpefenuTb yAenbHylo TEMAOTY MaBfeHUs NbAa.

3apauu paborsbi:

1. U3yunTb npouecc nnaeneHus nbaa.

2. Paccuutatb yaesbHylO TennoTy MjaBfeHUs Nbaa.

O6opynoBaHue U Marepuanbl: KOMMbOTEP, MHTEP(ENC KOMMbIOTEPHOM MPOrpammbi
Releon Lite, patunk Temnepatypbl, KafiopuUMeETp, WU3MEpPUTENbHbIM UWIUMHAP, CTaKkaH C BO-
[O1, COCyA C TaloWWM NbAOM, 3NIEKTPOHHbIE BECbl, UCTOYHWUK MUTaHUS, COeAMHUTENbHbIE
NPOBOAA, MOOWJIbHBINA MNAHLLET.

OcHoBHble cBeaeHus

lnaBneHne — 3TO npouecc nepexopa BellecTBa U3 TBEPAOrO COCTOSHWUA B XXWUAOKOE,
conpoBoaamLminca normotieHnem 3sHeprun. Konuyectso Ttennotbl, Heobxoaumoe ans
NNaBNeHUs edMHULbI MacCbl BELLECTBa NpW Temnepatype M/aBfeHus, Ha3biBaeTca yaesb-
HoW Tennoton nnaeneHva A. B CU epuHuuen ypenbHoOW TennoToM nNnaBneHUA ABNSETCA
Lox /Kr.

YnenoHyto Tennoty nnaefeHWs Sibga MOXHO OMNpPenesiMTb KaJlopUMETPUYECKUM CMNOCo-
6oM. [Ina 3toro B KanopuMeTp C BOAOW MOrpyxawT Kycouyek nbfaa. CornacHo ypaBHeHMIo
Tensosoro GanaHca:

OOT,EI, = QI'IOI'I'
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Mpu TennoobmeHe ropsyas Boga OTAAET KOMMYECTBO TensoTbl Qg:
OOT = QB = CBmB(tB - tK)’ (1)
roe ¢, — yaenbHas Tennoémkoctb soabl (4200 O /(kr - °C)), m, — macca Bogpl, t, — KOHeu-
Has yCTaHOBMBLUAACS TeMnepaTypa, t, — HayasbHas TeMneparypa Boabl.

B pesynbrate TennoobmeHa nén v 06pasoBaBLUAACA NPU €ro TasHUM BOAA MOJydYaloT
Tennoty Q... Mpu atom nég nnasutcsa (Q,) v obpazoBaswasca U30 Nbia Tanas Boja Ha-

rpesaetcs (Q,; ):
Qon = Q + Qg (2)
Qn = }"mm QTB = Csmn(tt( -t )r (3)
roe A — yaenbHas TennioTa naaBneHus Nbaa, m, — Macca Nbaa (Tanov Bogpl), t, — HadasbHas
Temnepatypa nbaa, pasHas 0 °C.
Mopctaensa cdopmynbl (1) u (2) B BbipaxkeHue (3), nonyymm:
_ Ce(Mg(ty — ) — my(tx — ty))
my, |
TexHuka 6e3onacHocTH
MpucTynas K BbiNoSHEHWIO PaboTbl, BHUMATENIbHO O3HAKOMbTECH C 3agaHueM u obopy-
nosaHueM. CnywaiTte W BbiNosnHaWTe Bce TpebosaHua yuutensa. He nonb3yitech npubopa-

mMu 6e3 ero paspeuwenus. OctopoxxHo obpallanTecb CO CTEKNAHHbIMKU npubopamu. Henb-
34 QOMyCcKaTb nonagaHus BOAbl HA MPOBOAA M MCTOYHMK TOKa.

A

(4)

MHCcTpyKLuUA NO BbINONHEHUIO
1. U3yunte ocHOBHble cBepeHUs.
2. CobepwuTte 3KCMEPUMEHTAsNIbHYIO YCTAaHOBKY MO PUCYHKY.

3|<cnepu MeéHTaJ/ibHaA YyCTaHOBKa

3. lMopgkntounte patymk Temneparypsbl.

4. 3anyctute nporpamMmy ans u3mepeHui Releon Lite, a 3ateMm — cbop gaHHbIX Ha-
Xatvem kHonku Myck.

5. Bo BHyTpeHHUIN cTakaH kanopumetpa Haneite 100—150 cm3 Bogbl. 3HaveHue ob6b-
éma Bogbl V, Bbipasute B eauHuuax CU.

6. M3mepbTe HavanbHylo Temnepatypy Bogbl t..
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7. Bo3bMmuTte HebonblIOW Kycoyek fbaa, B3secbte ero (m,) u onyctute B Boay. Korma
BECb /1€, pacnnaBUTCA, OTMETbTE CaMYl0 HWU3KYIO YCTaHOBMBLUYlOCA Temnepatypy t,.

8. Bbiuucnute maccy ropsuent Bogbl: m, = p,V..

9. Ucnonb3ys paHHble 3KCNepUMEHTa, onpefenuTe yaenbHyl TErnsoTy NiasfeHus baa
no cdopmyne (4).

10. CpaBHuTe MonyyeHHbIM pesynbrat c¢ TabnuyHbiM. Bblumcnute abcontoTHyo norpelu-
HOCTb WU3MEpPEHUM:

AN = [N — Al
11. BbluncnvTe OTHOCUTENIbHYIO MOrpPELUHOCTb U3MEPEHWH:
AN
e =—"100%.
ATabn Yo

12. Pesynbratbl M3MepeHW M BbIYMC/IEHMM 3anuwnTe B Tabnuuy.

vs; (EB, mn; fn, fp(, DB, mB: HZB(,/ )\‘; )\'Ta6n, A}\‘, €,
m3 C | «r C| C | kr/m® | «r (kr - °C) kbk/kr | kDx/kr | kx/kr | %

0 1000 4200 335

A 3HaeTe num BbI, 4TO...?
JIén obnapaet BbICOKOM yaenbHOM Tensioton nnaenedusa, pasHow 330 kk/kr. 10
3HayeHue Bbiwe, YeMm Yy xenesza (270 k[ /kr). Pactonute 1 Kr cHera wnu nbja Tak xe
3Hepro3arpaTtHo, Kak W Harpetb Bogy ot 0 no 80 °C.

MATEPUAJIbI K YPOKY

1. KoHTposbHble BONpoChI:

1) Yto coboit npeacraBnseTt npouecc nnaeieHusa?

2) Y70 HasbiBaeTcsa yaenbHOW TEMAOTON NNABNEHUS BeLLecTBa?

3) Yro TaKkoe ypaBHeHMe Tennoeoro banaHca?

2. 3apanusa B opmarte ElN.

1) Temneparypa megHoro obpasua maccon 100 r ysenmumnnacs ot 20 go 60°C. Kakoe

KO/IMYEeCTBO TenioTbl nony4nn obpaseun? Oteer npuseaute B axkoynsax (k). YaenoHyto

TennoéMKocTb Meau cuntatb pasHon 380 Ik /(kr - °C).

OteeTt: 1520 Ik.

2) Kakoe konuyecteo Tennotbl Heobxoanmo ansa Harpesarus 100 r cenHua ot 300 mo

320 K? Oteet npuseaute B mkoynsax (k). YoenoHyio TennoéMKoOCTb CBUMHLA CYMTATb

pasHou 130 Ik /(kr - K).

OtseT: 260 [Ox.

3) AntOMUHUEBOMY U )KeNe3HOMY LMAMHAPAM OAMHAKOBOW MAcChl COOBLMAM OAMHAKO-

BOe KosnimyecTBo TennioTbl. Onpenenute npMMepHoOe OTHOLLEHWE U3MEHEHUS TeMMepaTyp
Ata

e

paeHa 460 Ik /(kr - K), antomununa — 900 Ik /(kr - K).
Orsert: 0,5.

3TUX UMINMHOPOB . OtBer OoKpymiunTe 0O OeCATbIX. Y,u,eanaﬂ TENNOEMKOCTb XKenesa
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JlabopamopHas paboma Ne 3
«HUccnedoBaHue Bosnom-amnepHoU xapakmepucmuKu pesucmopd
u pac4yém e2o conpomuBneHus»

Tun pab6otbi: nabopatopHas pabora.

Llenu pab6oTbi: nony4dTb M UCCNeaoBaTb 3aBUCMMOCTb CWJbl TOKA OT HamnpsKeHus
(BAX pesuctopa); onpenenutb 3HadeHWe COMPOTUBIEHUA pe3ucTopa.

3apaum paborbi:

1. MNocTpoutb rpacmk 3aBUCMMOCTU CUNbI TOKa OT HanpskeHus (BAX pesuctopa).

2. Paccuutatb 3neKTpUYecKoe COMpPOTMBIIEHUE pPe3UcTopa.

O6opynoBaHue U Marepuanbl: KOMMbOTEP, MHTEPHENC KOMMbIOTEPHOM MPOrpammbi
Releon Lite, mynbtgatumk «®usuka-5», BbinpaMuTenb nabopaTtopHbii, Pe3ncTop Conpo-
TueneHuem 5,6 Om, peocrtar, Knko4y, coeguHUTeNbHbIE NMPOBOAA.

OcHoOBHble cBepeHua
OnbITHBIM MYTEM ObINO MOKa3aHO, YTO YeM Oosiblue HaMpsKEHWE HA y4aCTKe 3MeKTpu-
yeckoM uenu, Tem 6onblas cuna Toka npotekaer B HéEM. Hemeuxuin yuenbit . Om B
1826 r. BbINONMHUA CEPUIO 3KCMEPUMEHTOB M MOJy4UNT 3aBUCMMOCTb, KOTOPYKO Brocnen-
CTBMM HasBanu 3akoHom Oma pns ydactka uenw.
[na pasHbix npoBogHukoB . OM cTpoun Tak HasbiBaeMble BOJILT-aMMNEPHbIE XapaKTe-
puctukn (BAX) — rpaduku 3aBUCMMOCTU CUSbl TOKA OT HanpskeHus (puc. 1).

[, Ay

- = = g

I

1
1
1
1
1
1
1
¥
1
1
1
1
1
II
0 =
1
U U, B
Puc. 1. N'pacduku 3aBMCUMOCTU CUNbI TOKA OT HanpsxkeHusa (BAX) ansa pasHbix NPpOBOAHUKOB

B pesynbrate Oblia OGHapy)KeHa fIMHEMHAs CBA3b CW/bl TOKA C HarpsKeHWeM: npu
yBe/IMYEHWU HaMnpsKeHUA Bo3pactaeT cuna Toka. [lpuuém 3To yBenmueHue npoucxomuT
npsAMo nponopuuoHansHo: [ ~ U.

Kak BuMaHO M3 pucyHka 1, ons Kaxporo npoBoAHWKa KO3(dUUMEHT NponopuMOHasib-
HOCTW pa3Hbid. ITO O3HAYaeT, YTO KaKAblM NPOBOAHUK 0OMafaeT HEKOTOPOW MepoW Mnpo-
BOAMMOCTM TOKa W LN pasHblX MPOBOAHWKOB OHa pasHasA. JTy Be/IMYMHY HasBalu 3NeK-
Tpudeckum conpotueneHem R. B CU epuHuuen ero usmepenus senserca om (Om)
B yectb . Oma.

Mpyv OOHOM M TOM >Xe HanpPs>KeHWW MPOBOAHWUKM C MEHbLUMM COMPOTUBEHWEM OyayT
NpomnycKatb TOK GosblUeN CUAbl.
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3akoH OMa pgns yyactka uenu: cuna ToKa ANA OLHOPOAHOro MPOBOAHMKA HA y4acTke
LUenu npsAMO MPOMOPLMOHANibHA HAMPSKEHUIO Ha 3TOM YyyacTKe M obparHO nponopumro-
HaNbHa COMPOTMB/IEHWIO MPOBOAHUKA.

u
I = —. 1
R (1)
N3 cdopmynbl (1) MOXHO BbipasWTb COMNPOTUB/IEHWE MPOBOAHMKA:
u
R= —. (2)

MHCprKLI,VIﬂ no BbinoJIHEHUIO

1. Cobepute ycTaHOBKY B COOTBETCTBUM CO CXEMOM, MPUBEAEHHOW Ha pUCYHKe 2.
1 EEERS =S

+
U R (V)

Puc. 2. Cxema 351eKTpUUYECKOMU Lenu

2. MNoakniounTe patumMku umdposoin naboparopumu.

3. lMonyuute rpacdvKyM 3aBUCMMOCTM CUJIbI TOKA U HaMpPs>KEHUA OT BPEMEHM.

4. CoxpaHute TabnuyHble AaHHble Ha paboyeM CcTose KOMMbloTepa, MPUCBOMB MMS
caviny.

5. 3arpysute cdain B nporpammy M noctpomnte rpacduk 3aevcumoctn [ ot U (no ocu
X OoTnoxute 3HayeHua cunbl Toka /, no ocu Y — 3HaveHus Hanpskenua U).

6. MocTpoiTe npsMylo, napanniefbHyl0 AAHHOM, WMCXOOALWEW M3 Hayana KOOpAMHar.
Bbibepute npou3BosibHYlO (ONTMMasbHYl0) TOYKY WM HaWaWTe 3HAYEeHWEe CWibl TOKa M Ha-
Nps>KeHus.

7. BbluMcnute 3HayeHue coOnpoTUBNEHUA pe3ucTopa no cdopmyne (2).

8. CpaBHuTe 3KCNepuMMEHTANIbHO MOJlyYeHHOE 3HayeHWe COMpOTUBIEHUS pe3ucTopa R
M 3HayeHWe, yKasaHHoe Ha pesuctope. O6bACHUTE MOrpeLHOCTb MOJYYEHHbIX pe3ysbra-
TOB.

A 3HaeTe num BbI, 4YTO...?

B yHueepcutete . OM 6bin nyywuM MrpoKoM B OGUIbSPA M KOHbKODGEXUeM, yBnekas-
ca TaHuamu. byayun cbiHOM cnecaps, vM3-3a HegocTaTKa [AeHEer OH OCTaBWi Y4YéDy B yHU-
BepcUTETE M COCPEAOTOYMSICA Ha mpenopasatensckon pabote. I Om nobun npenopasarb
13Ky M MatemMatuKy, a AO/KeH Obln npenogasatb B FMMHAa3WAX FPEYECKUA W NaTWH-
CKWUM 53blKU. TONbKO Ha JOCyre OH MOr MOJHOCTbIO MOCBSATUTb BPeMsl 3aHATUSAM Mo u-
3uKe.

232



MATEPUAIJIbI K YPOKY

1. KoHTposbHble BONpoChI:

1) Y7o npencrasnset cobor BoMbT-aMnepHas XxapakTepucTuka npoBoaHuKa?

2) CdopmynupymTte 3akoH Oma ans yyactka uenu.

3) Kak Mo)HO onpenenvTtb CONPOTMBIEHME pe3ucTopa, Mcrnonb3ys 3akoH Oma ana
yyacTka uenu?

2. KoHTposbHble 3agaHusa B hopmare EMN3:

1) Jlamna HakanvBaHWs NoOAK/OYEHa K UCTOYHUKY HanpsikeHus. [locne yBenuyeHus
Hanps>keHUsA Ha flamne B 3 pasa BblAeNAoLWAsACA B HeM MOLLHOCTb Bo3pocsa B 6 pas. Bo
CKOJIbKO pas3 Nnpu 3TOM YBEJSIMYUSIOCh CONPOTUBAEHUE cnupanu namnbl? OTBET OKpyriuTe
[0 [ecATbIX JONEN.

OrserT: 1,5.

2) Jlamna HakanueaHUA MOAKMOYEHA K MCTOYHUKY HanpskeHus. Nocne ymeHbLieHUs
Hanps>keHUsa Ha namne B 4 pasa BblAENAIOWANACA B HEW MOLLHOCTb YMeHbLUMMach B 5
pa3. Bo ckosibko pas npy 3TOM yMeHbLUMNOCh CONPOTUBAEHUE cnvpanu namnbl? OTeet
OKpYMnTe A0 AeCATbIX JONew.

Orser: 3,2.

3) K KoHuam gnMHHOrO OAHOPOAHOrO MPOBOAHWKA NpuoXKeHo HanpsykeHue U. MNpo-
BOA, YA/IMHWIW BABOE U NPUIOXKWUIN K HEMY NpexxHee HanpsikeHue U. Kak nsmeHunuco
npu 3ToM cnepyiolme husMyeckne BesiMUMHbI: CUIa ToKa B MPOBOAHMKE, CONPOTUBIE-
HWe NPOBOAHMKA U BbIAENAIOLLAACA B MPOBOAHWKE TEMNI0Basi MOLWHOCTb?

[ns ka>kgov BeNMuMHbI onpefenvTe COOTBETCTBYIOLLMIM XapaKTep U3MEeHeHUS:

1) yBenuuunacb

2) yMeHbluMnacb

3) He uameHunacb

3anuwmuTe B Tabnunuy BbibpaHHble LUMMPbI AN KAXKA0W husnyeckon BennumnHbl. Lindpsbl
B OTBETE MOTYT MOBTOPATHCS.

TennoBas MOLLHOCTb,
Cwna Toka ConpotvBneHue
BblENIAIOLLIAACA
B NMPOBOAHMWKE NPOBOAHUKA
B MPOBOJHUKE
Otser: 212.

JlabopamopHasa paboma Ne 4 (uccnedoBamenockas)
«OnpedeneHue onmumanbHo20 BpemeHu BvicaxxuBaHus
ceMsaH pacmeHuli nymem uzMmepeHus memMmnepamypel no4Boei»

Tun pab6otbi: nabopatopHas pabora.

Llens pab6oTbl: onpefeneHWe ONTUMasbHbIX CPOKOB [NS BbICAAKW CEMAH pPacTeHWi
NyTEM W3MEpeHUs Temneparypbl MOuYBbI.

3apaum paborbi:

1. Cobparb paHHble O Temneparype MO4YBbl B Nepuvof C Hayana anpens A0 CepeauHbl
Masl.

2. CocTaBuTb, MCMOJMb3ys MNPUBEAEHHYIO Tabnuuy ONTUMasbHbIX TeMmneparyp, CBOK Ta-
61Uy CPOKOB BbICAAKM PasHblX pPacTeHUi A/ CBOEro peruoHa.
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O6opynoBsaHue U MaTtepuanbl: KOMMblOTEP, NporpamMMa ansa mamepeHuit Releon Lite,
JaTYnK Temnepartypbl.

OcHoBHble cBepeHus

BeretaunoHHbIM Ce30H B LUMpOTax Hallen CTpaHbl KOPOTKWUW. HekoTopble KynbTypbl WM
He yCneBaloT BbI3peTb, WKW, Kak, Hanpumep, MHAETEPMUHAHTHble COpTa MOMMAOPOB, MPO-
CTO He peanusyloT B AOCTAaTOYHOM Mepe cBoW noTteHuuan. OBowM, KOTOpbIM XBaTtaeT ce-
30Ha, CaXKaloT NPSIMbIM MOCEBOM CEMSIH B TPYHT, @ OBOLUU-«OOJITOXKUTENIUY MPUXOAUTCS
BblpalLMBaTb paccamomu.

B tabnuue npueeneHbl HeKOTOpble aTpuUOYTbl CEMSIH KysbTyp, BblpalLMBAEMbIX MPSMbIM
nocesoM B rpyHT. Ctonbubl Tabnuupl «MnybuHa 3agenku cemsH, cM», «MuH. guctaHuus B
pagy, cM» U «Mexaypaaba, cM» copepxat npsiMble yKasaHus ans noceea. B HekoTopbix
KneTkax [AByX MoOC/iefHuX cTonbuoe Tabnuubl npeactaBneHbl gga uyucna (d4epes Kocyto
yepTy): NepBOe M3 HUX OTHOCWUTCA K TPaAWLMOHHOMY (MOHOKYNLTYPHOMY) MoceBy, a BTO-
pOe YMCNO yKasbiBaeT HEOOXOAMMOe pacCTOsiHWE B COBMECTHOW MOCAAKe.

Ta6bnuua
HekoTopble noceBHble aTpubyTbl CEMAH KYNbTYP
Kynsrypa My6buHa MuH. Mexpy- MuH. Bbi- Bcxo-
3apenku AUCTaHLUSA pAaaba, cM | TeMnepa- | HOCAM- Abl,
CeMsH, B pAay, CM Typa no- BOCTb* KOJ-BO
cM uBbl, °C OHen
Apbysbl 1,5 100 100 15 T 6—15
BobbI 2,5 12 60 10 B 3—8
lopox 2 4 90 9 B 3—7
lopunua 0,6 12 60 10 Y8 3—7
ObiHn 1,2 100 100 20 Or 5—10
Kabauku 2,5 100 100 15 T 4—8
Jyk 1,2 6—8 25/20 10 B
penyarbi
MaHronba 1,2 7—38 40/25 10 B 8—15
MopkoBb 1,2 2,5 30/25 10 B 9—15
Orypupl 1,5 10 120 15 Or 4—8
OscsaHbi 1,2 3 30/20 12 YB 7—14
KopeHb
MacrepHak 2 5—6 30 1" Os 10— 16
MeTpywka 1 2,5 30 10 Oe 12—20
Penunc 1,2 5 25/15 10 B 3—7
Canar 0,4 20/10 30/25 5 B 4—10
Ceékna 1,2 10/8 30/20 10 B 8—16
CkopuoHepa 1,2 3 30/25 12 Ye 7—14
TbikBa 2,5 120 120 15 T 4—8
®aconb 2,5 10/8 45/30 15 T 4—10
LWnuHat 1,2 10/8 30/25 6 Oe 4—7

* BbIHOC/IMBOCTb CEMSAH KynbTyp XapaKTepusyeTcA O,EI,HOﬁ M3 5 MeToK:
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* OB (ouyeHb BbIHOC/MBbIE): BOOOLWE He OOATCA BeCEHHMX 3aMOPO3KOB (peyb MAET 06
YyTPEHHMX 3aMOPO3Kax Ha Nno4yse, a He 0 MOpo3ax);

* B (BbiHOCNMBbIE): Be360NE3HEHHO NEepeHOCAT 3aMopo3ku Ao —7 °C;
* YB (yMepeHHO BbIHOC/IUBbLIE): BbIAEPYKMBAIOT JIErKME 3aMOPO3KHU;
* T (Tennono6uBble): He BLIHOCAT 3aMOPO3KOB;

* Ot (ouyeHb TennonoOUBbIE): YrHETAIOTCA AAXKe MOJIOXKMUTENbHLIMU TeMNEPATypaMmu HUXKe

+4°C.

MoceB OBOLHbIX Ky/MbTYp MOXHO HauMHaTb, KaK TOJIbKO CTaHET BO3MOXHoM pabota B
oropoge. Hanpumep, ans necocrenu 1ot nepuop obbidHO npuxoautcs Ha 10— 15 anpe-
nsa. Kaxpgas cnepyowas rpynna tpebyer OTCPOYKM NPUMEPHO Ha Hepeno. JTO O3Havaer,
yto B-pacteHus MOXHO cesATb Yepe3 oaHy Hedesnto nocse Hadana pabor B oropoge, Ys-
pacTeHMs — uepe3 AOBe, T-pacteHua — uepe3 3, a Ot-pacteHus — Tonbko yepes 4 He-
Lenu, T. €. OPUEHTUPOBOYHO B cepeauHe Mas. [aHHble ctonbua Tabnuubl «MuH. Temne-
patypa nou4sbl» OTOOpaXkaloT YC/OBUA MNpOpacTaHusa ceMsH, a AaHHble ctonbua «BbiHoc-
NIMBOCTb» KacaloTcA BCXofOB. Hanmpumep, HecMoTps Ha To 4TO Orypubl M MNOMWUAOPHI
“MeloT opuHakosyto MeTKy OT, orypubl MOXHO cesTb 3a 4—8 aHel OO mocagku MoMuUao-
poB (cMm. ctonbeu, «Bcxoabi»).

MHCprKLI,VIﬂ no BbINOJIHEHUIO

1. MNpoaHannsnMpoBaB OCHOBHblE KynbTypbl, KOTOpPbleé BblpalLMBalOT B BalleM peruoHe
NPOXKUBaHWUA, COCTaBbTe TabfiMLy C MepedyHeM pPacTeHUW U yKasaHWeM OMTUMasibHOW TeM-
nepartypbl nousbl (Mcnonb3ys Tabnuuy m3 pybpukn «OcHOBHble cBeaeHUsA» AaHHOW nabo-
patopHon paborTbi).

2. lMoaknounte K MyNbTUOATYMKY TEMMNEepaTypHbid Lymn WM NpoBeauTe pand U3MepeHui
Temneparypbl NO4YBbl ANS ONpefefieHNs ONTMMAJIbHOrO NEepPUMoAAa BbICAAKM CEMSH KYbTyp.

TemnepartypHbIi Wwyn

3. MNpoaHanuaupymnte nosnydveHHble rpaduku Temnepartyp, COMoCTaBbTe AaHHble (Y4MTbi-
Bas BbIHOC/IMBOCTb) WM ONpeaenuTe ONTUMasibHbld CPOK BbICAAKW KOHKPETHbIX Ky/bTyp.
4. 3anonHuTe Tabnuuy.
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Tabnuya
MpumepHbIi obpasel, (nepeyeHb 3aBUCUT OT TUMOB MOMELLEHWIA LLIKOSIbI)

Ne Kynsrypa MuH. OnTumanbHbIN Nnepuop,
n/n Temneparypa BbICaAKU CEMSAH
nousbl, °C
1 MopkoBb 10 10— 15 mas
2 Orypupbi 15 15—20 mas
3
4 Ceékna 10 25—30 anpens

A 3HaeTe num Bbl, 4TO...?

Brepsble BbipalimBath Orypubl Kak KynbTypy Hadanu B [pesHein UHgun. [peBHue pum-
NAHEe el TbiCAYM NIeT Has3ag Kpyrbld rof BblpallMBanv Orypubl B CBOMX MapHMKax, a Ha
3UMy conunun mx B 6oukax. MMeHHO OHWM MOCTPOWSIM MepBble B MUPE OrypeyHble Tenauubl.
B Poccumn noecemecTHoe BblpaliMBaHue OrypuoB Hadanocb npumepHo B XVI B.

MATEPUAIJbI K YPOKY

KoHTposibHble BONpoCh!:

1. CeMeHa KaKMX M3BECTHbIX BAM CaA0OBbIX PACTEHWMU U KyNbTYp BbICAXKMBAIOT paHbLLe
(nosxe) Bcero?

2. Korga HaunHaeTcsa nepyop BbiCaaKu CEMSH B BaleM pernoHe?

3. Kak Bbl AymaeTte, Kakve €eLLE XapaKTepUCTUKKM MOYBbl MOTYT B/IMATb HA BCXOXECTb
cemsH?

MpoeKkTHbie paboTbi

Cpeon pasHoobpasHbiX HampaB/ieHWi COBPEMEHHbLIX MefArorMyecKUX TEXHONMOTMIA Beay-
Lee MeCTo 3aHMMaeT MPOEKTHO-UCC/efoBaTeNbCKas AesTeNbHOCTb yyalumxcs. [naBHaa eé
MAes — 3TO HanpaB/eHHOCTb y4ebHO-NMo3HaBaTesIbHOW AEATENIbHOCTU Ha pe3ysbrar, KOTo-
PbI MOJyYaETCA MPU PELUEHUWM MPAKTUYECKOM, TEOPETUYECKOM, HO 0OSA3aTeNnbHO JIMYHOCT-
HO M CouManbHO 3HauyMMou npobnembl. B pamkax M3ydeHUA U3MKKM yyaLMMCA MOXKHO
NPeaNoXWTb BbINONHUTL MPOEKTHbIE W WUCClefoBaTesibCkue pPaboTbl M3 MPEnsIoKEeHHOro
nepeyHs.

lMpumepHoie membl npoekMHoix pabom

10— 11 knaccbl

Ab6conioTHO TBEpPAOE TENO U BUAbl €r0 ABUKEHMSA.

Axunzotponusa 6ymaru.

dnekTpoémkocTb. KoHpeHcatopbl. [puMeHeHMe KOHAEeHCATOpOB.
BeTporeHepaTtop A8 CUMrHanbHOrO OCBELLEHMA.

B3rnag Ha 3peHue 4YenoBeKa C TOYKWU 3pPEHUS (PUBKKM.

Bnuaxnve atmoccepbl Ha pacnpocTpaHeHWe 3M1eKTPOMAarHUTHbIX BOJIH.
BnuaHne marHutHbix Gypb Ha 340pOBbe YeNoBeKa.

BHyTpeHHsas aHeprus. Cnocobbl M3MeHeHWs BHYTPEHHEH SHEepruu.

ONOUAWN =
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9. BblpaIJ.I.VIBaHVIe KpUCTannoB MeOQHOro M »eseaHoro Kynopoca B AOMAWHKUX YCNOBUAX

W onpeneneHve UX MIOTHOCTW.
10. Ta30Bble 3aKOHbI.
11. TeomarHuTHas 3Heprus.

12. TuppopuHamuka. YpaeHeHue BepHynnu.

13. 3aKOHbl COXpaHEeHUs B MeEXaHWKe.
14. 3aKoHbl COXpaHEHUSA B MeXaHMKe.

3aKoH COXpaHeHus uMMysbca.
3aKOH COXpaHeHWsi 3Hepruu.

15. 3anucb AMHaMUYEeCKUX FoNorpaMMm B PE3OHAHCHbIX cpefax.

16. 3awmTa TpPaHCMOPTHbIX CPeAcTB OT aTMOChepHOro 3MeKTpUYecTsa.

17. N3rotoeneHne Gartapen TepMonap U U3MepeHWe TeMmnepartypbi.

18. U3roTtosneHne camopesibHbiX NPMOOPOB A/ AEMOHCTpauuuM AEUCTBUS MarHUTHOMO

nonAa Ha NpoBOAHWK C TOKOM.

19. N3mepeHre BpeMeHW peakuuu 4Ye/loBeKa Ha 3BYKOBbIe W CBETOBblE CUrHasbl.

20.
21.
22.
23.
24,
25.
26.
21.
28.
29. OnpepeneHne crneKTpasnbHbIX
C NoMoLblo AUbPaKLUUOHHON PEeLUETKU.

I/Iccne,uosaH ne 3aBUCUMMOCTU CuUnbl

BblpaLLl,l/IBaHVIe Kpuctannos.

N3mepeHune cunbl, HeobGXOaUMON NS paspbiBa HWTH.

ynpyroctu ot gecdopMauuu.

UccnepoBaHne 3aBMCMMOCTM MOKa3aHUMM TepMOMeTpa OT BHELLUHWX YC/IOBWM.
MeToapl M3MepeHUs apTepuanbHOrO AaBfeHus.

UccnenoBaHWe 3n1eKTpUYECKOrOo COMPOTUBIIEHUSA TEPMOPE3UCTopa OT TeMMNepaTypbl.
N3mepeHne MHAOYKUMM MArHUTHOTO MONSA MOCTOAHHbIX MarHWTOB.

MpuHUMN paboTbl Mbe303MEKTPUUECKON 3aXKMUrasku.

OueHka AnMHbI CBETOBOM BOJIHbI MO HabnogeHWIo AUdpPaKUMK CBETa Ha LUE.
rPaHuL  YyBCTBUTESIbHOCTM

yesiope4yeCKoro rmasa

30. MU3yuyeHne npuHumMna paboTbl JOMUHECLEHTHOW NIAMMOYKM.

31. Urpa Angry Birds. ®usnka wurpbl. U3yyeHne ppukeHus

YIIOM K FOPWU3OHTY.
32.
33.
34.
35.

Tena, 6pOLIJeHHOI'O nong

N3yueHre Tennodusnyecknx CBOWCTB HAHOKPWUCTas/IOB.
N3mepeHre KoadhdMUMEHTA TPEHUA CKONbXKEHUS.
N3mepeHne pasmMepoB MUKPOOOBLEKTOB /la3€PHbIM JTyHOM.
N3yyeHne 3neKTpOMarHWTHbIX Monen ObIToBbIX MpPUOOpPOE.

J1ansl pa6OTbI Hand MHOUBUAYaAJIbHbIM MPOEKTOM npencrtaB/ieHbl HA PUCYHKeE.

Opranusannonno- [
MOArOTOBHTENBHEIH [

Hcenemosarenbekiii G

.

DTanb! pilﬁi}Tbl HaA HHAUBHAVAABHBEIM
IIp()CK‘E'OM

+ Buibop Tembl

Onpenenexne neu, sanad
CocrapneHme njaxa
Onpenenenne (hopMel npoeKTa

Pafota ¢ nuteparypoit
[NpoBenenye HeenenoBaHHA
Koncyneraumu

OdopmieHue pesyisTaTos
lpensapurensHas 3ammra
TNoaroroeka K mybaniHoll 3amuTe
[lybimanas 3ammra npoexra

ATanbl pa60TbI Hag UHAUBUAYyalibHbIM NPOEKTOM
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Peanusaums obpasosarenbHbiX NporpaMm no dusnke
C UCMNonb30BaHWEM 0OOPYAOBaHUA AETCKOro TexHonapka «LLKonbHbI KBaHTOpHUYM»
10— 11 knacc (yrny6neHHbIH YypoBEHbD)
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