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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
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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).

Q. 10000m_® ® : 3600w @
® -n " e L
®_ 10000m @ " ®_ soom ©

L] 0.:-"'7“' @ [ 3 My ®

Fr %
H— h Y

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).

17



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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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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3aKpbITh

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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P RELEON

@ Mpucransa ocumARarpad
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dl E

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

29



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;
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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.

33



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

42



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—

44



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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