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NMosacHuTenbHasa 3anuckKa

LleHTpbl 0Opa3oBaHUs ecTeCTBEHHO-HAYYHOW HanpaeieHHOCTU «ToYKa pocTa» Co3faHbl C
LeNblo PasBUTUA Y 0OYHaIOLLMXCSA €CTECTBEHHO-HAyYHOMN, MateMaTtyeckon, MHGOPMaLMOHHOM
rPaMoTHOCTH, (HOPMUPOBAHUSA KPUTUHECKOTO U KPEATUBHOMO MbILL/IEHUS, COBEPLUEHCTBOBAHMA
HaBbIKOB €CTECTBEHHO-HAY4YHOW HanpaBfeHHOCTM, a TaKXKe ANA MPaKTUYEeCKOW OTPaboTKu
yuyebHOro marepuana no y4ebHoiMm npegmetam «Pusmnka», «Xumua», «buonorusa».

Lenb v 3apaum

* Peanusaumsa ocCHOBHbiIX 06Lle0bpa3zoBatesibHbIX MpPOrpaMM Mo y4ebHbIM npegMeTam
€CTeCTBEHHO-Hay4YHOW HamnpaBNeHHOCTHU, B TOM YUC/Ie B paMKax BHEYPOYHOU AesTeNIbHO-
CTU 0ByYatoLLMXCS.

* Paspabotka 1 peanusaums pasHOYPOBHEBbIX LOMOJHUTENbHbIX 00LWEe0bpasoBaTesnbHbIX
NnporpamMmm ectecTBEHHO-Hay4YHOM HaMpaB/IeHHOCTH, a TaKXKe UHbIX NPOrpaMM, B TOM YMUC-
Ne B KaHWKYNSAPHbIV Nepuoa.

* BoeneyeHue yyalmxca v nefarormyeckux paboTHUKOB B MPOEKTHYIO AEATENIbHOCTD.

» OpraHuzaumsa BHey4yebHOW OeATeNbHOCTM B KaHMKYNSAPHbIA nepuod, paspaboTtka u pea-
NM3aumnsa COOTBETCTBYIOWMX 0bpasoBaTenbHbIX NPOrpaMM, B TOM YUCIE AS18 narepem, op-
raHW30BaHHbIX 0OPa30BaTesIbHbIMU YHPEXKAEHUAMU B KAHUKYNSAPHbINA NEPUOL.

* [MNosblweHWe NpocheccMoHanbHOro MacTepcTea negarornyecknx paboTHUKOB LieHTpa, pe-
aNU3yoLLMX OCHOBHbIE U AOMOJIHUTE NbHbIE 0bLLeo0bpa3oBaTesibHble NPOrpaMMbl.

» Cospanune ueHTpa «Touka pocta» npepgnonaraer passutve obpasosatenbHOW MHbpa-
CTPYKTYpbl 0bLieobpa3oBaresibHOW OpraH13aumMu, B TOM Y1C/ie OCHalleHWe obuieobpa-
30BaTesIbHOW OpraHu3auuu:

* obopynoBaHveM, cpeacTBamu obydYeHUs M BOCMUTAHUA A5 U3ydYeHUs (B TOM Yucnie IKC-
NnepuMeHTaNbHOro) NpeaMeToB, KYpCOB, AUCUMMAMH (Mopynew) ecTtecTBeHHO-Hay4YHOM
HanpaB/eHHOCTH MPU peann3auun OCHOBHbIX 0blieobpasoBaTesibHbIX NMPOrpamMmM M Oo-
MOSIHUTENIbHLIX 0OLLeobpasoBaTenbHbIX NPOrpaMm, B TOM YUCIE ANSA PACLUMPEHUS CO-
AepyKaHus yuyebHbix npegmetos «Pusmka», «Xumusays, «bruonorusy;

» obopymoBaHueM, cpeacTBamMmu obyyeHUs U BOCNUTAHMA OS1A peanusaunu nporpamm ao-
NoSIHUTENIbHOro 06pa3oBaHMsA eCTeCTBEHHO-HAY4YHOM HanpaeieHHOCTEN;

* KOMMbIOTEPHbLIM U MHbIM 06OPYAOBaAHHEM.

MpodunbHbIM KOMMNEKT obopynoBaHMsA MOXeT ObiTb BbibpaH ans obuweobpaszoBaresibHbIX
opraHv3auui, MMelLWmUX Ha MOMEHT CO3aaHusa LeHTpa «Toyka poctay Habop cpeacTe obyye-
HWS U BOCMWUTAHMSA, NOKPbIBAIOWMIA CBOMMU (PYHKLMOHANbHLIMU BO3MOXHOCTAMM Ga3oBble No-
TPeBHOCTHM NpK U3ydeHun y4ebHbix npeameToB «Pusukas, «Xumus» um «bruonorus».

MuHuManbHO HeobxoauMble (PyHKUMOHANbHbIE U TEXHUYECKUE TpeboBaHWUA U MUHWUMasb-
HOE KOJIMYeCTBO 060PYAOBaHMSA, NepeYeHb PACXOAHbIX MaTepuasnos, CPeacTB 00y4eHUs U BOC-
MUTaHUA 18 OCHALLEHMA LEHTPOB « TouKa pocTta» onpeaenstoTca PermoHanbHbIM KoopauHaTo-
poMm c yyetom [NprmepHoro nepeyHa 060pyaoBaHNUsA, PACXOAHbIX MaTepUanos, CpeacTs obyye-
HUS U BOCMWUTAHMA ANSA CO3haHuA U obecnedyeHns yHKLMOHUPOBAHUA LEHTPOB 0Opa3oBaHus
€CTeCTBEHHO-Hay4YHOW HanpaBneHHOCTM «Touka pocTa» B obuieobpasoBaTtenbHbIX OpraHusa-
LMAX, PACMOJIOXKEHHbIX B CE/IbCKOM MECTHOCTU U MasblX ropoaax.

MpodunbHbIM KOMNIEKT obopyaoBaHusa obecneunBaer 3pdeKTMBHOE LOCTUXKEHME 0Opa-
30BaTesIbHbIX Pe3y/bTaToB 0Oy4aloLMMKUCA MO NPOorpaMMam eCTeCTBEHHO-HayYHOW Hanpae/eH-
HOCTH, BO3MOXHOCTb YIlyONEHHOrO M3y4eHUa OTAENbHbIX NPeAMETOB, B TOM yucie ans ¢op-
MUPOBaHWsA M306peTaTesibCKoro, KPeaTMBHOMO, KPUTUYECKOTO MbILLIEHUS, Pa3BUTUA (YHKLMO-
HaNbHOMW rPaMOTHOCTHM y 0ByYaloLMXCA, B TOM YUC/Ie eCTECTBEHHO-HAyYHON U MaTeMaTUYECKOM.
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JKCNepUMEeHT SBNAETCA UCTOYHWKOM 3HAHUW U KPUTEPUEM MX UCTMHHOCTU B Hayke. KoH-
Lenu1s COBpeMeHHOro obpa3oBaHus NoApa3yMeBaeT, YTo B yHeOHOM IKCMEePUMEHTE BeAyLLYIO
PONb [O/MKEH 3aHATb CAMOCTOSTENIbHbIM UCCNeA0BaTENbCKUIM yYeHUYeCcKui akcnepumeHT. Co-
BPEeMEeHHble 3KCNepPUMEHTasIbHbIE UCCNeA0BaHUA NO (U3UKE YXKe TPYAHO MpeacTaBuTb 6e3 uc-
NONIb30BaHUSA HE TOIbKO aHaNoroBbiX, HO U LMGPOBbIX M3MepuTenbHbiX Npubopos. B Mene-
panbHOM rocyaapcTeeHHoM obpasosarensHom craHgapte (nanee — ®MrOC) nponucaHo, yto
OLHUM U3 yHMBEpPCA/IbHbIX Y4ebHbIX aencteui (aanee — YY), nprobpetaemMbix yqalumMmumcs,
JO/KHO CTaTb YMEHWE «NPOBEAEHUS OMbITOB, MPOCTbIX 3KCMEPUMEHTaNIbHbIX UCCNeRoBaHUM,
MPSMbIX U KOCBEHHbIX U3MEPEHUIN C UCMOSIb30BAHWEM aHANOrOBbIX U LMGPOBbIX U3MEPUTESNb-
HbIX NPUOOPOB».

YuebHbIi 3KCNEePUMEHT Mo hU3KKe, NMPOBOAUMBIN Ha TPaAWUMOHHOM obopyanoBaHuK (6e3
npMMeHeHus LUMdpPOoBbIX abopatopuii), He MOXKET B MOJIHOW Mepe obecneynTb peLueHne Bcex
obpa3zoBaresibHbIX 3a4ady B coBpeMeHHoM Lkone. Cnoxueliasca cutyauus obycriosreHa cy-
LecTBOBaHWEM psga npobnem:

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

CTeW He NO3BOJIAET NPOBOAUTb MHOTME KONIMYECTBEHHbIE UCC/IEJOBaHMS;

* AJIUTENIbHOCTb MpoBefeHUs (DU3MYEeCKMX UCCNeaoBaHUIM He Bcerga cornacyercs ¢ Afu-
TENbHOCTbIO Y4eOHbIX 3aHATHI;

* BO3MOXHOCTb NPOBEAEHUSA MHOMMX (DU3UYECKUX UCCNIENOBAHUIA OrpaHMyYnBaeTcs Tpebo-
BaHWSAMU TEXHUKKU Be30MacHOCTU 1 ap.

Lindposas naboparopus KapauHasibHbIM 06pPa3OM U3MEHSET METOAMKY U COAEPIKAHME IKC-
NepuUMeHTaNbHOMN AeATENbHOCTU M MOMOraeT PeLUUTb BbillenepedncieHHble npobnemsi. LLnpo-
KWW CcnekTp unbpOoBbIX AaTYMKOB NMO3BONSET yYalMMCS 3HAKOMUTbCS C NapaMeTpamu cdusnye-
CKOrO 3KCNEpPUMEHTA He TONbKO Ha Ka4eCTBEHHOM, HO U Ha KonuyectBeHHOM ypoBHe. C nomo-
Wwbto LuMcbpoBor n1aboparoprm MOXKHO NPOBOAUTL ANUTESbHbIM SKCNEPUMEHT JAXKe B OTCYTCTBUU
aKkcnepumMeHTatopa. lpu 3ToM u3mMepsieMble aaHHble U pe3ynbtaThl X 06paboTku oTobpaka-
OTCS HEMOCPEACTBEHHO Ha 3KpaHe KoMMbloTepa.

B npouecce cdhopmrpoBaHUsA 3KCnepUMeHTasNbHbIX YMEHUW Mo (hU3MKe yYalMMCs Y4uTCS
NPeaCTaBNATb MHPOPMaLUIO 06 UCCNEef0BaHMM B YETbIPEX BUAAX:

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

(b1KcHpoBaTtb BHUMaHUE Ha U3MepsAeEMbIX (PU3NYECKUX BETMUMHAX, TEPMUHOOMUH;

* B TabAMYHOM: 3aMnoNHATb TabAuULbl JAHHBIX, NIEXALMX B OCHOBE MOCTPOEHUs rpachMKOB
(Mpu 3TOM y yyawmxcs BO3HMKAET NEPBUMYHOE NPEACTAB/EHWE O MacLUTabax BeMYmH);

* B rpacdmryecKoM: CTPOUTb rpaduKu No TabIMYHbIM AAHHbIM, YTO MO3BONSAET NEPENTU K Bbl-
LBUXXEHWIO TUMOTE3 O XapaKTepe 3aBUCMMOCTU Mexay (pU3nyeckuMu BenmumHamu (npu
3TOM y4WTeNlb MOKa3blBaeT MPEMMYLLECTBO B BU3yanu3aLuM 3aBUCUMOCTEN MeXAay Benu-
YMHAMM, HAMNAAHOCTb U MHOTOMEPHOCTb);

* B aHa/uMTU4ecKoM (B BMAE MaTeMaTUYECKUX YPaBHEHWM): MPUBOAUTb MaTeMaTUyeckoe
OMUCaHWe B3auMOCBA3WU (PU3MYECKMX BENMYMH, MateMatyeckoe 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
uMcpoBble 1abopatopumn NO3BOMAIOT CYLLECTBEHHO 3KOHOMUTL BPEMS, KOTOPOE MOXHO noTpa-
TUTb Ha hOPMHUPOBAHME UCCNEQOBATENBCKUX YMEHUI YYALLMXCS, BbIPAXKAIOLLMXCS B CIeAyHOLUMX
OenCTBUAX:

* onpegneneHve npobnemsi;

* MOCTaHOBKA MCCNeA0BaTENbCKOM 3a4a4K;

* MJIAHMPOBAHUWE pELLEHWUS 3a4auMu;

4 B conepxanue




OUINKA TOUYKA \fpocm

* MOCTpOeHue Moaenen;

* BblABUXKEHMWE TMMNOTES;

* 3KCnepuMeHTasbHas NpoBepKa rmnoTes;

* aHanM3 JaHHbIX IKCNEePUMEHTOB UK HabNoAEHWH;

* (opmMyn1poBaHWe BbIBOLOB.

MocneaHue roabl y yyaumxcsa HabogaeTcs HU3Kas MOTUBALMA U3YyYEHWUS €CTECTBEHHO-HA-
YYHbIX OMCUMMIMH U, KaK CleAcTBue, NadeHue Kadectsa obpasosanusa. Lindposoe yuebHoe
o0bopyaoBaHWe MO3BOJIAET YyYaLMMCA O3HAKOMUTLCA C COBPEMEHHbIMW METOAAMU UCCefoBa-
HUA, NPUMEHSAEMbIMU B HAYKe, a YYUTENIO — MPUMEHSATb Ha NPaKTUKe COBPEMEHHbIe Nejaroru-
yeckue TexHonoruu. MNoatomy rnaeHoM cocTaenstowen komnnekta «LLkonbHoro KeaHtopuy-
Ma» ABNATCA undpoeble naboparopumm.

HopmarusHas 6a3a

MdepepasnbHbiit 3akoH ot 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6 obpasosaHuu 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» (yTB. npesuanymom Coseta npu [pe-
3ngeHte 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 Poccuiickon @epepaumm «Paseutve obpasosaHus» (yTs.
MoctaHosneHuem MNpasutensctea PO ot 26.12.2017 Ne 1642 (pea. ot 22.02.2021) «O6 yTBEp*-
[EHUW rocygapcTeeHHomn nporpammbl Poccuiickon Mepepaunmn «Passutue obpasosaHusy. —
http: / /www.consultant.ru /document /cons_doc_LAW _286474 /cf742885e783e08d9387d7
364e34f26f87ec138f/ (narta obpawerunsa: 10.03.2021).

MpodeccnoHanbHbi ctangapt «leparor (nepgarornyeckan LesTENbHOCTb B AOLIKOJIbHOM,
HayasibHOM 06LieM, OCHOBHOM obuieMm, cpeaHeM obuiem obpasosaHuu), (Bocnutartenb, yuu-
Tenb)» (pea. ot 16.06.2019) (Mpukas MuHucTepcTea Tpyaa v coumanbHom 3awmtel PO ot 18 ok-
1a6ps 2013 r. N2 544H, c UsMeHeHUAMM, BHECEHHbIMU NprKazoM MuUHKUCTepcTBa Tpyaa M cousa-
wmtbl PO ot 25.12.2014 Ne 11151 m o1 5.08.2016 r. Ne 422H). — URL: http:/ /knmc.centerstart.
ru/sites /knmc.centerstart.ru /files /ps_pedagog_red 2016.pdf (nara obpaLeHus:
10.03.2021).

MpodeccroHanbHbiM cTaHgapT «llegaror gononHuTenbHOro obpasoBaHUA AeTel U B3pOC-
nbix» (Mpukas Munuctepctea Tpyaa v coumanbHon 3awmtel PO or 05.05.2018 Ne 2981 «O6
yTBEpXKAeHUHU npodeccuoHanbHoro 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 o6pawexus: 10.03.2021).

(depnepasbHbIi rocyaapCTBEeHHbIM 06pa3oBaTtesibHbIi CTaHAAPT OCHOBHOrO obuero obpaso-
BaHuA (yTB. mMpuka3oM MuHuctepcTBa obpaszoBaHua M Hayku Poccuiickort Depepaummn ot
17.12.2010 Ne 1897) (pea. 21.12.2020). — URL: https: / /fgos.ru (nara obpawenus: 10.03.2021).

MepepasbHbIi rocyaapCTBeHHbIM 0bpasoBaTtesibHbIM CTaHAAPT cpeaHero obuiero obpaso-
BaHuA (yTB. mMpuka3oM MuHuctepctBa obpaszoBaHua M Hayku Poccuiickont Depepaummn ot
17.05.2012 Ne 413) (pea. 11.12.2020). — URL: https:/ /fgos.ru (aata obpawenus: 10.03.2021).

MeToguueckune pekoMeHaaLUK No Co34aHuIo U YHKUMOHMPOBAHMIO AETCKUX TEXHOMAPKOB
«KBaHTOpHyM» Ha 6ase oblieobpasoBaTtenbHbix opraHusauui (yTe. pacnopsikeHnem MuHu-
ctepcTBa npoceeweHna Poccuiickon @epepaumm ot 12.01.2021 Ne P-4). — URL: http: / /www.
consultant.ru/document /cons_doc_LAW_ 374695/ (nara obpawerus: 10.03.2021).
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MeToguueckne pekoMeHAaUWMM MO CO3AaHUIO U (DYHKLUMOHUPOBAHUIO LLEHTPOB LIM(MPOBOro
obpazosanusa «IT-kyb» (yTBEepKaeHbl pacnopsykeHneM MuHucTepcTBa npocseleHuns Poccuin-
cko Depepaummn ot 12 aHeapa 2021 r. Ne P-5). — URL: http://www.consultant.ru/
document/cons_doc_LAW 374572 / (nata obpauenus: 10.03.2021).

MeToanuyeckne pekoMeHIaLUK Mo CO34aHMI0 U hYHKLMOHMPOBaHHWIO B 0bLeobpasosaresib-
HbIX OpraHM3aLmax, PacrnosIOKEHHbIX B CE/IbCKOM MECTHOCTU U MasblX ropofax, LeHTpoB 06-
pa3oBaHWs eCTECTBEHHO-HAYy4YHOM M TEXHOJIOrMYeCKOW HanpaBnieHHocTen («Toyka pocTas)
(YTBepkpeHbl pacnopsikeHvem MuHuctepctBa npocBeweHua Poccuitickon @Depepauuu
ot 12 auBaps 2021 r. Ne P-6). — URL: http://www.consultant.ru/document/cons_doc_
LAW 374694/ (pata obpawenus: 10.03.2021).

OcHOBHbIE NOHATUA U TEPMHUHDbI

®depepanbHblit rocypapcTBeHHbIM o6pasoBarenbHbit ctaHaapt (ProC) — sro
COBOKYMHOCTb TpeboBaHWii, 0bA3aTenbHbIX NPU peanusaurn oCHOBHbIX obpasosaresb-
HbIX NPOrpamMM HavasibHoro obLero, OCHOBHOro obuiero, cpegHero (nonHoro) obuiero,
HayanbHOro npodeccroHanbHOro, cpesHero npogeccMoHanbHOro U Bbicliero npodec-
cMoHanbHOro obpasosaHua 0bpasoBaTesibHbIMU YUPEKAEHUAMU, UMEIOLLMMU rOCYaap-
CTBEHHYIO aKKpeauTaumio.

YHusepcanbHblie yuebHble aeicteusa (YY) — 310 coBOKynHOCTb cnocoboB aencTeuit
obyuarolerocsi, kotopass obecneunBaer ero CNocoBHOCTb K CAMOCTOSATE/IbHOMY YCBOE-
HWIO HOBbIX 3HAHWM, T. €. CMOCOBHOCTb CyObeKTa K CAMOPA3BUTHIO M CAMOCOBEPLLEHCTBO-
BAHMIO MyTeM CO3HATE/IbHOIO M aKTUBHOIO NMPUCBOEHUS HOBOIO COLMASIbHOMO OnbiTa.
«Touka pocrta» — 370 (hegepasnbHas ceTb LEHTPOB obpasoBaHua uUMdpPOBOro, ecre-
CTBEHHOHAY4YHOrO, TEXHUYECKOro U N'yMaHUTApHOro Npoduns, opraHM3oBaHHAsA B pam-
Kax npoekTa «CoBpemMeHHas WKonax.

LUundposasa nabopatopus no pusmke — 370 KOMMIEKT, COCTOALLMMN U3 AATYMKOB A5
U3MEPEHNUSA U PErMCTPaLMK Pas3fiMYHbIX NapamMeTpoB, MHTepdeica aAns cbopa AaHHbIX 1
nporpaMMHoro obecnedyeHus, BU3YaNU3MPYIOLLErO 3KCMEePUMEHTasIbHble AaHHble Ha
3KpaHe.

MynbTHpaTynk — LMdpoBOE YCTPOMUCTBO, BbIMOHEHHOE B BUAE niatopmbl C MHOFO-
KaHaslbHbIM U3MepUTENieM, KOTOPbIM OLHOBPEMEHHO MOy4YaeT CUrHasbl C PassiUyHbIX
BCTPOEHHbIX AATYMKOB, Pa3MeLLEHHbIX B eAMHOM Koprnyce YCTPOWCTBa.

MeTtoguueckne pekomMeHauuMu Mo peanusaumu obpasoBaresibHbIX MPOrpaMM B pamKax
npenogaeaHusa GU3MKKU C UCMONb30BaHWeM obopyaoBaHusa LeHTpa « Touka pocta» (7—9 knac-
Cbl) BK/IIOYAIOT B cebs:

* onucaHWe mMatepuanbHO-TEXHUYECKoW 6asbl LeHTpa «Toyka pocTtas, UCNONb3yeMOro Ans

peanu3auun obpasosarenbHbiX NPOrpaMM B paMKax npenoaaBaHus U3nKK;

* npumepHyto pabouyio nporpammy no dusnke ana 7—9 Knaccoe Ana opraH13aumm usy-
YeHUs U3NKK C UCMONb30BaHMEM 00OPYAOBaHUA LeHTpa «ToyKa pocTax;

* TeMaTu4ecKoe NiaHUMpoBaHWE C YKa3aHWEeM KOJIMYeCTBa YacoB, OTBOAMMbIX Ha OCBOEHUE
KaXkaoMn TeMbl, U C onpefeneHneM oCHOBHbIX BUaoB YY] yyalmxca Ha ypoke /BHEYpou-
HOM 3aHATUM;

* cofepxkaHue 1 popMy opraHu3aLmm yuyebHbix 3aHATUIM no dusuke B 7—9 knaccax c uc-
nosib3oBaHneM obopynoBaHus LeHTpa « Touka poctas (nprMMepbl CLLEHAPUEB YPOKOB, na-
6opatopHbix pabor, nogrotoeka kK O3 no dusmke, NnpoekTHble paboTbi, CLLeHapUK BHe-
YPOUHbIX MEPONPUATUH).
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OnucaHne matepuanbHO-TEXHUYECKOMU 6a3bl
LeHTpa «To4yka pocTay,

MCNOoJib3yeMOro ANA peanu3auum odpasoBatesibHbIX NPOrpamMmMm
B paMKax npenoaaBaHUuA pU3UKHU

B coctas ueHtpa «Touka pocta» no dusuke exoaat basosas (obsa3arenbHas) 4acTb M Ao-
nonHuTenbHoe obopyaosarue. basosas 4acTb COCTOMT U3 LMDPOBLIX AATYUKOB M KOMIIEKTOB
COMYTCTBYIOLLMX 3/IEMEHTOB /1S OMbITOB MO MEXaHWKe, MONEKYNSAPHON U3MKe, 3NeKTpoanHa-
MUKe U onTuke. [lononHutensHoe obopynosaHue (NPodUnbHbLIA KOMMEKT) NpeacTaBnser co-
601 undposyto naboparoputo no dusunke (puc. 1).

Ba3oBblit KOMNNEKT 060pyaoBaHUA
ueHTpa «To4yka pocTta» no pusunke

,D,aHHbll\a KOMMJIEKT npenctaB/ieH cnegyioummn natiMKkamMmu.

p,aT'-IMK abconoTHOro AaBJiIeHuA

Haruuk (puc. 2) npouseoamT nsmepeHus abcomoTHOrO AaeneHus. YyBCTBUTENbHBIM 3neMeHT
[AT4MKa BbINOJIHEH HA Ba3e MOHOIMTHOrO KPEMHUEBOTO Mbe30Pe3nCTOpa C BHEAPEHHOMN TEH30pe-
3UCTMBHOMN CTPYKTYPOM, KOTOpPAs NO3BOJIAET UCK/IOYUTD BO3MOXKHbIE MOrPELUHOCTU U AOCTUTHYTb
HeobXoAMMOMN TOYHOCTU U3MepeHuin. B komMnnekT gatunka abCoOMOTHOrO AaBNeHWUsl BXOOMT rMo-
Kas repMeTM4Has TpybKa Ans NOAKNIOYEeHUS WTyLepa AaTyuKa K 1abopatopHoMy 060pyAoBaHMIO.

P reLeon

Lamx naEseHHs

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

B conepxaHue 7
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TexHMUYeCKne xapaKTepPUCTUKHK AaTYMKa aBCOMIOTHOro AaBNeHUs:
* aunanasoH usmepenus — ot 0 go 700 k[a;

* paspewenne — 0,25 kla (cm. puc. 2);

 marepuasn Tpybku — nosimypeta;

* nnuHa Tpybkn — 300 mm;

* BHYTPEHHMWI AMaMeTp Tpyoku — 4 mMMm.

Jatuuk nonoxkeHusa (MarHUTHbIN)

Hatunk (puc. 3) usmepseT BpeMeHHbIe OTPE3KU MeXAy MOMeH-
TaMK1 NPOXoXAeHUa obbeKTa psAaoM ¢ 6eCKOHTAKTHLIMU AeTeKTopa-
Mu. BeckoHTaKTHble feTeKTOpbl ABNSAIOTCA BbIHOCHLIMU WU KPENATCS
Ha MeTaNi/InYeCcKon UK MarHuTHon nosepxHoctu. Konnuecteo oceit
U3MepeHUsa JaTymKa NosioXKEeHUs paBHO 3, AManasoH U3MePEeHUH 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; HWSA (MarHUTHbI)

* 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 CONYTCTBYIOLLME 3/IEMEHTDI.

Komnnekm conymcmByrowsux snemeHmo8 0nsa sakcnepumeHmoB no mexaHuke (puc. 4).

Ha6op Ne 1 Ha6op Ne 2

Ha6op Ne 3 Habop Ne 4

Puc. 4. Komnnekr CONyTCTBYHOLWMNX 3IEMEHTOB OJ14 3KCNEPUMEHTOB NO MéXaHUKe
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B cocTtae koMmnnekTa BXxoaAT Yetbipe Habopa. PaccmoTpum cocTtae Bxoasiero B HuXx obopy-
[LOBaHUS.

Ha6op Ne 1

Becbl anekTpoHHble yuebHble

N3meputenbHbii uunuHap (06bvém 250 mn)

2 NnacTMKoBbix cTakaHa (06bém 300 mn Kaxabii)

OuHamomeTp Ne 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 uMAMHApPUYECKH u3 antommHmnesoro cnnasa: V= (25,0 £0,7) cm3, m= (710 £ 2) r
py3 LMAMHAPUYECKHI U3 cneumanbHoro nnactuka: V= (56,0 = 1,8) cm3, m= (66 £ 2) r
py3 UMAMHAPUYECKHI U3 antommHmnesoro cnnasa: V= (34,0 £0,7) cm3, m=(95% 2) r
MNoBapeHHas conb B KOHTeMHepe u3 NBX

Manoyka pns nepemellMBaHuUs, HUTb

Ha6op Ne 2

LLitatne nabopatopHbliii C Aepkarenem

OunHamometp Ne 1 (npepen nsmepenusa 1 H)

OuHamomeTp Ne 2 (npenen namepenus 5 H)

2 NpPY>XWHbI HA NnaHweTe: XXecTKocTb NpyuHbl N2 1 (50 % 2) H /M, XECTKOCTb NpyXKuHbI
Ne2(10x2)H/m

3 rpy3a maccor (100 % 2) r kaxxapii

Habop rpy3os, o6o3HadeHHbix N2 4, Ne 5, N2 6 1 3aKpeniéHHbIX Ha KprouKe
JluHeika nnactukosas (gnuHa 300 mm)

TpaHcnopTup MeTanInyecKui

Bpycok nepeBsiHHbIN Maccor (50 £ 5) r ¢ KpIOYKOM U HUTBIO
HanpaBnsiowas ¢ uameputenbHoM LWKanou

Ha6op Ne 3

LLitatne naboparopHbii ¢ MydTOWM

Pbluar c kpenneHusMu ons rpy3os

Brnok nogsu»KHbIN

Bnok HenoaBW>KHbIM

Hutb (anvHa He meHee 1,2 M)

3 umnuHgpuyeckux rpysa us ctanu maccom (100 £ 2) r kaxkabiv
[OuHamomeTp nnaHweTHbIM (Npeaen uamepenus 5 H)

JlnHelka nnactukosasn (anvHa 300 mm)

TpaHcnopTup MeTannnyeckum

Ha6op Ne 4

DNEeKTPOHHbIV CEeKYHAOMEP C AaTYMKaMU (YKOMIMIEKTOBaH 3/1eMeHTaMu NUTaHUSA)
MarHuTtoynpaBnsiemMble repKOHOBbIE AATYMKU CEKYHAOMEpa (HaTYMKKU C KPYroBOW 30HOM
YyBCTBUTE/IbHOCTH)

MexaHuueckas ckambs (ganHa 700 mm)

Bpycok nepeBsiHHbIN: m = (50 £ 2 1)
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* Lrarue naboparopHbiit ¢ MydTOM

* TpaHcnopTup MeTananyeckum

* Hutb (annHa He meHee 1,2 m)

* Jlenta mepHas (anamnHa 1000 mm)

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

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

* py3 umnuHgpuueckuint maccon (100 £ 2) r ¢ kptoukom

+ Tpyb6ka antoMuHWeBas

Komnnekm conymcmByrowjux 3nnemeHmoB ons skcnepumeHmo8
no MonekynapHol ¢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

* UN3meputenbHbii umnamHap (MeH3ypka) ¢ noactakaHHukom u3 MNBX (06bém 250 mn)
* [py3 UMAMHAPUYECKUI U3 aNiOMUHUEBOTO cnniaBa Maccon (68 £ 2) r ¢ kproukom

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

Komnnekm conymcm8Byrowyux 3nemeHmo8 0nsa sxcnepumeHmo8
no 3neKkmpoduHamuke (puc. 6).

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

B cocTas KomnnekTa BxogAaT cnegytoume npubopbl M Matepuansi.
* UCTOYHMK NUTAHUA NOCTOSIHHOIO U NepeMeHHOro ToKa nbo HatapeiHbi 610K
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BonbTMeTp aByxnpenenbHbiit: npeaen usmepenus 3 B, ueHa aenenus wkanol C=0,1 B;
npepen usmepexus 6 B, ueHa genenns wkanel C=0,2 B

AmnepmeTp aByxnpenenbHbiv: npeaen nsmepenua 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 NnpoBo/IOYHbIX PeE3UCTOPOB

dneMeHT anekTpuyeckom uenu (peocrtar) conpotueneHnem 10 Om

Kntoy ana pasmbikaHWs U 3aMblKaHWS 3N1EKTPUYECKON Lenu

KomnnekT nposonos

JTamnouka HanpskeHuewm 4,8 B

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

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

B cocTaB komnnekTa BXOOAT Ccnepytouiune I'IpVI60pr n Matepuasnbl

MCTOYHMK MUTaHMA NOCTOAHHOIO TOKa, BbINPAMMUTENb C BXOAHbIM HanpsikeHvem 36+42 B
unm 6atapemHbin 610k 1,5+7,5 B ¢ BO3MOXHOCTbIO pPEryfMpOBKU BbIXOLHOMO HaNPsXKeHUs
Cobupatowas nvuH3a 1: dpokycHoe paccrosHue F;= (100 = 10) mm

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

PacceuBatowas nvHza 3 (pokycHoe pacctosHue F3 = —(75 = 5) mm

JlnHelka nnactukosasn (anvHa 300 mm)

JKpaH cTanbHOM

Hanpaensiowas ¢ nameputensHon wkanow (anuHa 730 mm)

KomnnekT npoeopos

Kntoy AByXNO3MULMOHHbBIN 415 pa3MblKaHUSA U 3aMblKaHUS 3M1EKTPUYECKON Lenu
OcBeTnTeNb C UCTOYHUKOM CBeTa HanpsikeHvem 3,5 B

LLleneBas gnacdparma

Cnang «Mopenb npegmeTta» B peintepe

Monyumnunuap

MnaHwet Ha nnoTHOM nucte A4 c KpyroebiM TPAHCMOPTUPOM

MpodunbHbIN KOMNNEKT 000pYyAOBaHUA
LeHTpa «TouKa pocta» no ¢pusuke

B coctas npodwunbHOM undposoi nabopatopumn BXOAAT oaMH BecnpoBoaHOM MynbTUAAT-
uuk Releon Air «®usuka-5», nporpammHoe obecneyeHue Releon Lite n gByxkaHanbHas npu-
cTaBKa-ocuunnorpad.
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BecnpoeoaHoit mynstugatumuk Releon Air «®usuka-5»

BecnpoBogHo# MynbTMAATYMK BbINOMHEH B BUAE NIATGOPMbl C MHOFOKaHasbHbIM U3MepU-
TeNieM, KOTOpbIi OQHOBPEMEHHO MOJy4aeT CUTHasbl C Pa3/IMYyHbIX BCTPOEHHbIX AATYMKOB, pas-
MeLLEHHbIX B €4MHOM Kopryce yCTponcTBa. becnpoBogHble MynbTMAATYMKM NOAKNIOYAIOTCS K
MaaHWeTy Uan KoMmnbloTepy Hanpamyto. [pu atom Heobxoanma nogaepykka paboTbl No NpoTo-
kony Bluetooth low energy (BLE) 4.1, 6e3 nonosnHWTeNbHbIX PErMcTPaTopoB AAHHbIX C MOMO-
LLbIO BXOAALLLEN B KOMMNJIEKT ek (puc. 8).

¥ [e=tzelY

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:

pa3pagHocTb BctpoeHHon ALLM — 12 6ut

MaKcuMasbHas Yactota oundpoku curdana — 100 kly
nHTepdenc nogknoveHus — Bluetooth low energy (BLE) 4.1
BCTPOEHHasa namatb o6bémom 2 Kbant

HOMMWHanbHOE HanpskeHve H6atapeu — 3,7 B

€MKOCTb BCTpoeHHou b6atapen — 0,7 A -y

KOJIMYECTBO BCTPOEHHbIX AATYMKOB — 6 .

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

1 — pa3bém USB (1Mcnonb3yeTcs ToNbKo Ans 3apsaaku

yCTpOKCTBA);
RELEON 2 — pa3béM 4715 NOAK/IOYEHUS LyNa MarHUTHOrO Nosis;
ﬂ AR 3 — uHauKaTop coctosHua conpsikeHus Bluetooth;
i Eol_5 4 — noprt paryrka abCcontoTHOroO AaBNEHUS;
4 YRR —— 6 5 — pa3béM Ana NoaKNoYeHUs Lyna AaTyMKa amnepmeTpa;
3 8 6 — pa3béMm a8 NoAKIOYEHHUS LWyna AaT4MKa BONBTMETPA;
33— L7 7 — MHOMKaTOp COCTOAHMSA BCTPOEHHOMW HaTtapewu;
. @ 8 — pasbéMm a8 NoAK/YEHUS TeMNEPaATYPHOrO 30HAA;
2 — [l S 9 — eauMHasa KHOMKa BKIOYEHUS;
9 10 — cepuiHbIM HOMep 6eCcnpoOBOAHOIO MyNbTUAATYMKA.
CAEAAHD B POCCAN
Y D
|
Puc. 10. Cxema MynsTuaaTyvKa
12 B conepxanue
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[aTtumK yCcKOpeHUs yCTaHOBMIEH BHYTPU KOpMyca My/bTMAATYMKA, OCU AAT4YMKA YKa3aHbl Ha

JIMLLeBOM NaHesnu.
CocTaB MynbTHpaTumMKa

D,aT'-IMK HanpAa>XXeHuAa

r |

Puc. 11. Jatuvk HanpsiKeHUs

JaTtymK ToKa

Puc. 12. Jatunk ToKa

[aTuyuK MmarHuTHoOro nons

Puc. 13. latunmK MarHMTHoro rnons

B conepkanue

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

13
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14

[aTtumnk Temneparypbl

Puc. 14. latuvk Temnepartypbl

Jatuuk yckopeHus

Puc. 15. Jatunk yckopeHus

IDatuuk abcontoTHoOro
OaBNeHusA

Puc. 16. Jatunk abconioTHoro
JaBneHus

DPU3UKA

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.

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

Hatunk 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 dam4uka abcosomHo-
20 0aBneHus:

* auanasoH namepenus: ot 0 go 700 kla

* paspewenne — 0,25 kla

* marepuan Tpybku — nosmypetaH

* anuHa Tpybkn — 300 mMm

* BHYTPEHHWI auameTp Tpyokn — 4 MM

B conepxanue




OUINKA TOUYKA \!Pocm

[na u3yyeHns 3aKOHOB NMOCTOSIHHOIO U NMEPEMEHHOMO TOKA B KOMMJIEKT BK/OYEHbI JOMNOJI-
HWUTENbHO 3/IEMEHTbI 3NIEKTPUYECKUX Lienein: aBa pe3uctopa conpotueneHmem no 360 Om, gBa
pe3uctopa conpotueneHvem no 1000 Om, namnouka, Koy, peocTart, guMon, CBeToAMOA, KOH-
aeHcartop émkoctbio 0,47 MK®D, KaTywka uHAYKTMBHOCTbIO 33 MIH, Habop KaTylweK MHAYKTUB-
HocTu (puc. 17).

"ﬁ 1000 0 ® ®_ :c00m ‘.’
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Puc. 17. [lononHutenbHble 31€MEHTbI 3TEKTPUYECKUX Lienen

Pa6ota c nporpammHbiM o6ecneyeHuem Releon Lite

Insa pabotbl C MynbTMAATYMKAMKU HEOOXOAMMO YCTAaHOBUTb Ha KOMMbIOTEP WM MiaHLWeT
nporpammy Releon Lite. IuctpubyTve nporpamMmbl HaxoaMTCs Ha crel-HoCUTene, KOTOPbIH
BXOZMWT B KOMMJIEKT NocTaBku. [porpaMmy MOXXHO YCTaHOBWUTb Ha Ntoboe KOMYECTBO KOMMbIO-
TepoB, NnaHweToB unu cMaptdoHos. Nporpamma Releon Lite no3sonser B cunTaHHble CEKYH-
[bl BbINOJHATb 3KCNEPUMEHTbI 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 u macOS.

Ina pabotbl nporpammHoro obecneyeHus B onepaumoHHon cucteme Windows Heobxo-
aumo Hanuuue nnatcdopmbl Microsoft.NET Framework (¢pperimeopk) Bepcumn 4.6.2 (nnm
Bbilwe). Kak npaBuno, oHa y>xe ycTaHOBNeHa B onepaLunoHHyio cuctemy. Ho ecnm Releon
Lite nocne yctaHOBKM He 3anyckaetcs, TO, CKOpee BCEro, B OnepauuoHHOM cucTeme
Microsoft.NET Framework He yctaHoBneH. Ero Mo)KHO ckayaTb U YCTAaHOBWTb AByMSA
cnocobamu.

B komnnekT noctasku uudposor nabopatopuu BXoAUT riel-HOCHTENb, Ha KOTOPOM
Haxoautca nanka Framework. B 3ol nanke pasmelwéH auctpubytne dppenmBopka,
KOTOPbIM HEOOXOAMMO YCTAHOBUTb.

Ckauarb amMctpubyTtms dperimBopKa ¢ caita Mankpocodr:

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

MNocne atoro 3anycTuTb CKayaHHbIM arkn U yCcTaHOBUTb (HPEMMBOPK Ha KOMMbIOTEP,
NAaHLWeT UAK cMapTgOH.
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BbicTpbiN cTapT

MopknoyeHWe MyNbTUAATYMKOB OCYLLECTBAAETCA Ha Bknaake Pa6ouuun cron. [ns nog-
KntoyeHus garunkos no Bluetooth Heo6xoanmo nepekntounTbes Ha Bknaaky Bluetooth u Ha-
»atb Ha kHonky Mowuck (puc. 18). B 6noke Mouck ycTpoUcTB nosenuTCa HalgeHHOe yCTpo-
ctBo (puc. 19). lanee cnepyeT NOAKNIOYUTL YCTPOUCTBO K Nporpamme.

Releon Lite

Puc. 18. NMopknioyeHune parunkos rno Bluetooth

Puc. 19. lNMouck ycTpoiicTe

16 B conepkanue




OUINKA TOUYKA \fpocm

3ateM MOXHO BblbpaTtb, Kakue M3 AaTYMKOB OyayT ydactsoBaTtb B cbope
AaHHbIX. [Ina 3T0ro HeOO6XOAMMO OTK/IIOYMTL AATYMKM, KOTOpble He noTpeby-
loTCA B 3KCnepuMeHTe. [lna 3anycka MamepeHui cnefyeTt Ha)kaTb Ha KHOMKY
Myck (puc. 20)

Mopamok Hauana pabotbl ¢ uudposon nabopatopuein Releon mMoxHO
NnpeacTaBuUTb B BUAE HarnsaHoM cxeMbl (puc. 21). [aHHyto uHdorpaduky Mox- Puc. 20.
HO MCMONb30BaTb B KAYECTBE Pa3aTOYHOro Matepuana ajs yyalwmxcs. Kronka Myck

Hauano pabotbl C

Lmpposon
nabopatopuein RELEON

YcTaHoBMTDb NporpammHoe

o6ecneyenue Releon Lite
'| Ha Ball KOMAbIOTEp,

NNaHLWEeT WK cunpﬂlmn

_/\\ -

OTKpbITb NPOrpaMMy 2
Relenr! Lite

3 Bc'raauTb B pa3bem
USB ¢newky -
nepeAaTyHK

v \% SRR

=
Hamarb Ha eguHyI0 4
KHOMKY BKNIOYEHHA Ha

mynbrumrmuxe :
‘e [ < =
MepexkniounTbea Ha
5 Brnagky Bluetooth n
HamaTb «lMonck»
=
Mocne o6Hapy#eHnA
MYNbTU/ATYHKA BbIGPATH U3
CNHCKa HeobX0AUMbIN
AATUYMK WNH JaTUYMKH H
Hamarb «Myck»
llllllllllll ITTIIR LR R -—/

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

JononHuTenbHble HACTPOMUKU AATYUKOB

[aTynkn MOXKHO AOMNONHUTENBHO CKOHMUIypUMpOoBaTh, Nepes TeM Kak 3anyCcTUTb 3KCnepu-
MeHT. [1118 3TOoro noakniounte HeobxoamuMbiM MynbTHAATYMK. [py 3TOM B IeBOM YacTu 3KpaHa
(naHenb MeHI0) CTaHeT fAOCTyneH nepeveHb NOAKMOYEHHbIX AATYMKOB. KnMKHUTE Ha Ha3BaHWe
[aTyvKa, 4S8 Toro 4tobbl OTOOpPasnUTb ero MeHo. B 3aBucumocTn ot garunka moryTt 6bITb go-
CTYMHbI Pas/IMyHble BO3MOXXHOCTU €ro KOH(Urypaumm, Takke CTaHOBUTCA AOCTYyMHA KpaTkas
nHdopMaLMa O AaTYMKe U 0COBEHHOCTAX ero Ucnonb3osaHusa (puc. 22).
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s tacaluin
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Puc. 22. Nndopmaumsa o gatumke 1 0COBEHHOCTAX €ro UCMosb30BaHMWsA

K 06wumM HacTpoiikaM BCcex AaT4MKOB OTHOCATCS:

* nepuop, onpoca — BPEMEHHOW Nepuod, B TEYEHWE KOTOPOro rnporpamMma byaer
CHMMaTb NOKa3aHMUA C JaTyuKa (M3mMepsaeTcs B CeKyHAax);

* eAMHULA U3MEPEeHUA — Be/INYMHbI, B KOTOPbIX OyayT oTobpaxarbcs rnosydYaemble
JaHHble C AATYMK];

* BUAUMbBIN MHTEPBAN — OrpaHUyeHus rpaduka no ocyv BpeMeHHU;

* LLBET JIMHUMU, LBET TOYEK, TO/ILUHA JIMHUU, BEJIMYMHA TOYEK rpaduKa — BHeLU-
HWUW BUA Ha rpaduke;

* aKTUBaLMA/OeaKTUBALUA — [EeaKTUBUPYET JATYMK, €C/IM OH He y4yacTBYyeT B 3KC-
nepuMeHTe; Mo YMOMYAHWIO BCE AATYUKU MPU NOLKIIIOHEHUU YCTPOMUCTBA aKTUBHbI.

O6wume HAaCTPOMWKHU NPOrpaMMmbl

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

CBA3Ka paTyuMKoB

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 NOKa3aTb 3aBUCMMOCTb
O[HOro NoKasaHusA oT apyroro Ha ogHoMm rpadwke. ns atoro B nporpamme Releon Lite npea-
yCMOTpeH (pyHKLMOHAN CBA3KM AaT4nKoB. ns Toro 4tobbl €€ aktMBMpoBaTtb, HeobxoauMo B
naHenu MeHio Bbibparb Bknaaky CBA3Ka AaTYUMKOB 1 B paboyeit 061acTv NOAKNOUYAUTL AATYM-
KW, KOTOpble AO/KHbI OTOBpaXkaTbCa Ha ogHOM rpaduke (puc. 24).
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ST MATHIFTHORD MO

Compya

Puc. 23. LiseToBoe oopmneHune nporpammbl, BUA rpacuka v opmar tarmepa

) BaEEKTH

JUam s ataoci
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¥t s i Y[l
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|

Kanfiposes

7 03 parpaataue

Puc. 24. Vcnonb3osaHue BKnagku CeA3Ka paTyinKos

Mocne atoro Ha 3KpaHe cbopa AaHHbIX, MOMUMMO AAaTYMKOB, OyaeT gocTynHa ceaska. Mpu
NepekItoYeHnn Ha CBA3Ky byaeT otobpakarbcs rpadmK Co BCEMU BbIBpaHHbIMK B CBA3KE AaT-
yrMkamu (puc. 25).

Kanubpoeka paTtunkos

Bce undposble aatunku KanubpyloT HenmocpeacTBeHHO Ha npouseoacTee. Kannbposou-
Hble KO3(MLMEHTbI XPaHATCA B NaMATU aatynka. MHoraa HeobxoaMMO U3MEHWUTb Kanubpo-
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telab Lite <Hazap

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 npefacTaBsieH nepeyeHb AaTYMKOB, AJ1S KOTOPbIX MOXKHO NMPOU3BECTH
Kannbpoeky. [ns Bbibopa pgaryvka HaxxmuTe kKHonky Kanmbposarb cnpaea ot HassaHusa far-
yuka. [Mporpamma npepnoxxut BBectn napossb. o ymonyanuio 3agan napons 5102. MNocne ato-
rO MOXXHO MPUCTYMNUTb K KanMbposke gatyvka (puc. 26).

@ Fes e - a

Relah Lite

Ipranssaan,

M Tpolings

Q (70 gt A T ORRM
-

CHAIKE SETHNDE

Puc. 26. Kannbposka gartumka
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B none Tekywee nokasaHue otobOpakaeTca nokasaHue 40 BBOAA HOBbIX KO3 dULMEH-
T0B. Bbibepute kKonuyectso waroe (KoadhuruMeHTOB) A8 TOYHOCTU Kannbpoeku. Ha nepeom
Lware NoMecTuTe AaT4MK B HeOOXOAMMbIE YCIOBUS U CPABHWUTE €ro NoKasaHus C NoKasaHUAMU
APYrUX JOCTYMHbIX NpubopoB. YkaxuTte B nosie BBeauTe uncno nokasaHve, KOTOpoe AO/KEH
ceinyac otobpaxkatb aarumk. Cnesa ot nonsa eeoga B nosne MNMokasaHue GygeT oTpaXkeHo Teky-
wee nokasaHue. [Ina npumeHeHus HaxkmuTe KHonky NMpumeHuTb. MOXXHO M3MeHWTL NoKasa-
HWe M NoBTOpPHO HaxkaTb MpumMeHuTb. [INs Nnepexoaa K cnegyowemy wary Haxmute Janee.
Cnepytowme warn Heo6xoAMMO NPOXOAUTb MO TAKOMY XKe afiropuUTMy.
Mocne Toro kak Oyaert caenaH NOCAeAHUM Lar, CTaHyT aKTUBHbI C/IEAYIOLLME 3/IEMEHTDI.
* HoBeoe 3HaueHue — none, otobpaxkatoLlee 3HaYeHWe C YHETOM HOBbIX KaIMOPOBOYHbIX
Ko3huumeHTOB (KO3hpULMEHTBI PACCHUTBIBAIOTCA NMPOrpPaMMON aBTOMATUYECKH).

* 3aHOBO — CcHpPOCKUTL BCE LIarK 1 NOBTOPUTL KaIMOPOBKY AaTyMKa CHOBA.

* OTMEHUTb — He NPUMEHSATb HOBble KaIMOPOBOYHbIE KOI(PDULMEHTbI U 3AKOHYUTH Kasu-
OpPOBKyY AaTumKa.

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

Mpun HaxkaTun Ha kHoNKy CoxpaHUTb HOBble KasMOPOBOYHbIE KO3(ULMEHTbI OYAYT 3anu-
CaHbl B NaMATb AaT4nKa, cTapble KoaddrUMUeHTbI Mpu 3TOM ByayT NOMHOCTLIO CTEPTLI. [1a Toro
yTOObl BEPHYTLCA K 3aBOACKMM HAaCTpOMKaM KanuMbpoBKW AaTtuvKa, HeOOXOAMMO HaxkaTb Ha
kHornky Cépoc K 3aBOACKMM HAaCTPOMKaM.

dkpaH cbopa gaHHbIX

Mocne Haxkatns Ha kHonKy Myck nporpamma Releon Lite nepexogut B pexxum cbopa aaH-
HbIX. DKpaH cbopa AaHHbIX COCTOWT M3 MaHesM MOKasaHUW AaT4MKOB, rpacmka M KHOMOK
yrnpaB/ieHUs 3KCNepuMeHToM (puc. 27).

. 70,00

Puc. 27. 3kpaH cbopa faHHbIX

* lNaHenb NoKasaHWs AATYUKOB.
AKTUBHbIN AaTumK (rpadmK KOTOPOro AEMOHCTPUPYETCS B TEKYLLMIA MOMEHT) NOACBEYMBAET-
CA KpacHbIM LBeToM (puc. 28).

B conepxaHue 21




TOUYKA \fpocm OUINKA

Larvir Aarumen
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Puc. 29. YnpasneHue Buau-
Puc. 28. AKTVBHbIV AaTumK MbIM AuanasoHoMm rpacuka

Bo BpeMs paboTbl MOXXHO MepeKsitoyaTbCa MeXay AaTYMKaMu, KInKas Ha ux HassaHue. Ec-
Nu Bblna yCTaHOBNEHA CBA3KA AATYMKOB, TO OHA TaKXKe OToOpakaeTcs B NaHesv NoKasaHui u
€€ MOJKHO caenartb akTuBHOMW. B 3ToM cnyyae 6ynet 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 3aBUCMMOCTHM OT Aaryuka (Bbibop KaHana, Bbibop eauHuL
U3MEepEeHUS 1 T. Nn.).
OamMHaKoBbIMM HAaCTPOMKaMK AJ1s BCEX AATYMKOB ABSAIOTCS:
» Co6poc B HONb;
* YnpaBneHue BUAMMbBIM AManasoHoMm rpacdmka (puc. 29).
MNHctpymeHT COpocC B HONb NpeaHasHayeH Afis Toro, YTobbl yCTPaHWTb BO3MOXHbIE NMOMe-
XMW B MOMEHT pabotbl garumka. MNpu Haxkatum Ha KHorKy CopocuTb OyaeT oTobpaXkeHo 4ucno,
Ha KOTOpOe NporpaMma CKOpPPEKTUPOBasia TEKYLLLEE 3HAaYEHME AaTUMKa.
[nsa npumMeHeHWs MHCTPyMeHTa YnpaBsieHMe BUAMMbIM AUana3oHoM rpadmKa Heobxo-
AMMO BBECTU MUHMMASIbHOE M MaKCMMaslbHOe 3HadeHue Mo ocu Y W Haxartb Konky Enter Ha
knaeuarype. lporpamma camocTtosTesibHO CKOppeKTUpyeT rpaduk. Mo ymonyaHuio npu Bbixo-
[€ 3a rpaHuubl BUOUMbIX AMANa3oHOB Nporpamma paclmpser auanasoH rpadwvka. [ns Toro
4TOObI 3ahMKCUPOBATL BbIOPaHHbIN Anana3oH, Heob6XoanMO OTMETUTL rasioukon nose Mukcu-
poBartb.
* [padwmk.
B pexxvMe naysbl 4OCTYMHbI Ciefylolime AOMOIHUTENIbHbIE BO3MOXHOCTU No paborte c rpa-
¢hukom:
* MepemMelweHne BUAUMOro guana3oHa — /151 3TOro HeOOXOAMMO yAEPXKMBATb JIEBYIO
KHOMKY MbILUW M BECTU KYPCOP MbILLK B HY>XHYIO CTOPOHY;

* Bbi6op yactu rpacdmka pna ysenudueHua — Heobxoanmo yaepskueatb kHonky Ctrl Ha
KNaBuatype W NIeBY0 KHOMKY MbILK, a 3aTeM MepPeMELLEHUEM KypCOpa MbILIW BblLENUTb
HeobxoanMyto 06nacTb Ha rpaduke;
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* UsmeHeHue macwTaba — HeobxoguMa MPOKPYTKAa Kosieca MbilW; NpU U3MEHEHUH
MacwTtaba no ogHOM OCK CriefyeT UCMO/b30BaTb KOMECO MbIlW, KOraa KYpcop MbIly Ha-
XOAMTCA Hag, HY>KHOW OCbio;

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

* YnpaBneHue pexxumom rpapmka — HeoOXOAUMO KJ/IMKHYTb MPaBOW KHOMKOMW MbILLK
Ha rpaduke, 4ToObI NOABMAOCL NOAMEHIO rpaduKa, U Boibpats Pexkum rpaduka, a ga-
Nee — OAMH W3 NpepoXKeHHbIx BapuaHTos (puc. 30).

CEpocuTb MacwwTab

YBenuunte Maclitab

YMEeHbLUWTE MacLTad

Pexim rpaduka | NuHKa

CoXpaHnTe M30BpaxeHne Toukwm

TouKK 1 AMHKA

Puc. 30. YnpasneHue pexxMMoM rpaduka

* KHOMKW ynpaeneHus 3KCnepuMeHTOM.

Mpu Mcnonb3oBaHUKM KHOMOK yNpaBneHUs AOCTYMHbI Cliefytolime 4eNCTBUS:

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

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

* Excel — onsa Bbirpysku aaHHbix B hopmar TabnmMuHoro pegakropa.

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

k2 D> =

EXCEL Myck  OBHOBWTH TAB/ALA

Puc. 31. lNepeknioyeHune pexxuma oTobpaxKeHUs JaHHbIX

[ByxkaHanbHas npuctaBka-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 yNpPOLWEHHbIM aHa-
NOroM 3N1EKTPOHHOMO ocuunnorpada v npegHasHadeHa aas UCnosb30oBaHUsA B yyuebHOM npo-
Lecce.
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L K
Easan 1 Karan
P RELEON

. Mpucrassa ncuMARGaH

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-T1na uameputenbHoro kaHana Ne 2.
MpucTaBka-ocumnnorpad

O

TexHUYeCKME XapaKTEPUCTUKU NPUCTABKHU:

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

* npepesbHO AOMyCcTUMOoe 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

* CHMHXPOHM3AUMA: UMEETCS BO3MOXHOCTb CUHXPOHU3ALMKU MO BXOAHOMY CUTrHany
* BWAbl CUHXPOHU3aLMKW: aBTO, OAHOKPATHbIN U XAYLLUI

* my6buHa namatn — 1100 ebibopok /KaHan

* BepTUKasibHOe paspelueHne — 12 6ut

Puc. 33. Cxema npucTtaBku-ocumnnorpada

BbicTpbil cTapT

MNoaknoueHue npuctaBku otobpaykaeTtca Ha Bknaake Pabouunit cton. Npu coegnHeHnn no
USB nporpamma aBTOMaTMyecKM HaxoAWT MOAK/IYEHHOe 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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Puc. 34. lNopxnioyeHre NnpyUcTaBku

[ns 3anycka vamepeHui cnepyeT BbiOpaTh JiByXKaHasibHbI OCLUIIIO-
rpac B MeHIO cneBa M Haxkatb Ha KHonky Myck (puc. 35).

Puc. 35.

MaHenb ynpaeneHus Knonka Myck

[BYyxkaHaNbHBIA CUKANCTRad

v

e

Al we

30 wc/pen +

LETET

Carpmsue 168 4+

Muanason 3 Bfaen '

Kisioinih Cpe & 01

[ Kassan 2

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

1. OKHO oTO6paXkeHUA ocunnNOrpamm.

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

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

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

5. 3oHa HacTpoWKku Tpurrepa.

6. 30Ha HAacCTPOMKKU paboTbl pasBEPTKMU.

7. 30Ha HAaCTPOMKHU OTOOPAXKEHUA CUFHANOB MO KAXKAOMY KaHany OTAENbHO.

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

Bnoku HacTpoek

Tpurrep nossonsieT nonyyarb CTabunbHble OCUMANOTPaMMbl 38 CYET 3afepPXKKM 3anycka
pa3BEpPTKM 4O TeX Mop, NoKa He OyayT BbiNONHEHbI 3a4aHHble ycnoeus. Ecnun He BbinonHsercs
yCNoBwWe 3anycka pa3BeépTKu, To M3obpaxkeHue rpaduka MoXeT BbiMAaeTb «beryumms» unm co-
BEPLUEHHO HEeYMTaeMbIM, NO3TOMY AaHHbIM B/IOK ABNAETCA K/OYEBbIM 3/1EMEHTOM B MPUCTaB-
Ke-ocuunnorpade.

PaccmoTpum HacTpoiku Tpurrepa.

Pexxumbli

1) ABTo.

B paHHOM pexrMe Mo OKOHYaHWWU LMKIA Pa3BEPTKU MPOUCXOAUT €€ ovepedHOM 3anyck,
YTO MO3BOMIAET HAbMOAATb HA 3KPAHE CUrHan MOCTOSHHO, AAXKe eC/IM OH He YAOBeTBOopseT
YC/IOBUSIM 3anyckKa.

2) Xpywun.

B paHHOM perkume pa3BépTKa 3amnycKaetcs Npu AOCTUXKEHWU CUIHAIOM 33A4aHHbIX YC/I0BUIA
3anycka Tpurrepa. [1py oTCyTCTBMM BbINONHEHMA YCNOBUI, ocuunnorpad XaEeT Ux NosiBNeHus,
a B 3TOT MOMEHT Ha 3KpaHe oTtobparkaeTca npeablayLlas ocuuiorpaMmma.

3) OaHOKpaTHbIN.

B naHHOM pexkvMe reHepaTtop pa3BepTKM 3anyckaeTtcs npu Haxkatuu knaevwm Myck/Cron
M NPOU3BOAMUT OQHOKPATHYIO PErMCTPaLMIO CUrHana npu cobniofieHn yCoBui Tpurrepa.

UcTouHuk

Jlio6oi n3 kaHanos (Kanan 1 unu Kanan 2) npucrasku-ocuunnorpada MoKeT cTaTb UCTOY-
HUKOM AJ1A 3anycKa pa3BepTKM.

YpoBeHb

OH 3apaét BxoaHoe HanpskeHue (B MUAMBOJIbTAX), NPU AOCTUXKEHUM KOTOPOro 3arnycKa-
eTcs pasBépTka. [pyM M3MeHeHMU YPOBHA COOTBETCTBYIOLLMIM MapKep Ha rpaduke uUsMeHseT
TaKXe CBOE nosoxeHue (puc. 37).
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<Hazag  [lByxkaHaibHbIM OCUMAROTpad

Tp
Weroumme Pasum

Kavan1 Haywuh v

v

Cumewenme < 40 mc >

Auanason - 250 meciges  +

—_—  Kauam
Kasian 1
Crwewenne - 168 +

Jluanason 2 Binen +

Kpaciid Chpoce D

[} Kasian 2

2 Bfpen 168

Puc. 37. Ucnonb3osaHue 6110Ka HAaCTporKkun YpoBeHb

Tun

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

Céop

[aHHas KHOMKa Ucnosb3lyeTcs AMA NPUHYAMTENBHOMO cbopa AaHHbIX, NONYYEHUS OCLMIINO-
rpaMMbl U KOPPEKTUPOBKM YC/IOBUI TPUITEPA, EC/IM OHU 3aA4aHbl HEBEPHO.

PaszBépTKa

[aHHbIi 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 OCLMINOrpaMM CMeLLaeTcs Map-
Kep. B cTpoke cocTosiHua HaxoauTca fy6nvpytoLLee OKHO ANA U3MEHEeHUA JaHHOW HACTPOMKH
(puc. 38).

Hactpoiika [luana3oH no3sofisieT CTyneH4YaTo M3MEHATb CKOPOCTb PasBépTku (Maclutab
MO rOpU30HTaNK).

KaHanbl

[aHHbin 610K OCyLLeCTBNAET HACTPOUKY OTOOPAXKEHMS OCLMIOrPaMM A1 KaXKA0ro KaHa-
na npuctaeku-ocuunnorpada otaenbHo. Bce napametpbl 610Ka 4y6nmpytoTcs B CTPOKE COCTO-
AHuA (puc. 39).

MNapametrp CMelieHue no3BosseT CMeLWAaTb OCLMIIOrpaMMy BBEPX-BHU3 MO BepTUKau
(ocn ).

Mapametp [Anana3oH ocyLlecTBAsET CTyrneH4YaToe U3MeHeHne mactaba no ropusoHTanu.

MNpu ncnonbzoeaHum napametpa LiBeT B cneuranbHOM BbiNajaloLeM CNMCKE MOXKHO M3Me-
HATb LBET JIMHUI OCLUMINOrPaMM.
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W Feats Lt a

<Hazag  JleyxkaHanbHeIA ocuManorpady

Y

Mapxep

2 Bfpen 168

9 Fesn Lte = o

<Hazay [JleyxkananeHeid ocumanorpads

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
NpPou3BOAMTb B Hayane pabotbl ¢ npucTaBkon-ocuunorpadom. OTKNOUYUTD KaHasl MOXKHO no-
CTaBMB rasiouKy psSAOM C HOMepOM KaHana. locne 3toro Bce napameTpbl Ans KaHana CTaHo-
BATCA HEJOCTYMHbI.
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AeyxxanansHeii ocumnnorpad

Cuialéhare
Awaraao

Kol

() Kavmn 2

<Hazan  [IByXKaHanbHEI ocuManorpad i HacTpoikm

Temrrep
Wusurmk, Pemmm

Kanan1 W Agro

~—Pazpeprea——

~ 0 mwg E
Mitiradon | - ERNdclien

A Kaman 1 .

Cueuerme
Ananazon = 2 Basn

Kpaitsivifh Chpace ()

L] Kaman2

2 Bfaen 0 mB

Puc. 41. CkoppeKTvpoBaHHas ocuuanorpamMma

MpumMepbl paboTbl ¢ NnpUcTaBKoO-ocuunnorpacom

OnpepeneHue napameTpoB OCLU/IJIOrPaAMMblI

C nomoLLbio NPUCTaBKU MOXKHO onpeaensTb aMniuTyay, Nnepuos, 4acToTy U Apyrue napa-
MeTpbl uccnenyembix curHanos. M3 Hactpoek ocumnnorpada (puc. 42) BugHO, 4TO OQHO fe-
nexve (knetka) no ropusoHTanu paeHo 250 MKc, NO3TOMy nepuon Nosy4eHHOW CUHYCOUAbI
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paeeH 500 mKkc, cnepoBartenbHO, YactoTa cMrHana pasHa 2 klu. AHanorMyHo no BepTUKasb-
HOM OCU OfHO feneHue (knetka) paeHo 2 B, cnepoBartenbHo, amnauntyaa curHana pasHa 4 B.

« Hazay  [eyxkaHanbHbW ocumnnorpad

Crbuginne < 10 mne -

Ananazon - 250 mecigea

Kma.n1

Cwtugehe

Kpaonai W Chpoc e 0

D Knsimn 2

2 Bfpen 0 mB

Puc. 42. OnpepeneHvie napaMmeTpoB OCLMUIOrPaMMmbl

Pa6ora c Tpurrepom

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

) et Lite - a .-<

<Hazag [eyxkaHansHbld ocumanorpad

2 Bfaen 0 mB

Puc. 43. MNpumep paboTbl C pa3nuyHbIMK HacTporKamu Tpurrepa (yposeHb Hanpsixkerus 1,4 B)
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Pabora tpurrepa, KOTOpblM HacTpOeH Ha ypoBeHb HanpsxkeHus 2,8 B u cpabarbiBaeT no
cnapy nocTynatowiero curHana Ha Kanan 1, npounntoctprpoBaHa Ha pucyHke 44,

@ Fessiie - a

<Hazay [leyxkaHaibHBIA ocumnnorpad

¥panssi

Cuewenne

Aranason

A kawnan 1

Cwewerne
doson - R NMAT

Kpacnuit W Chpacu 0
[ kavan 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 ucnonb3osaHuem obopynosaHusa «LLlkonbHoro KeaHtopuyma»
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NnaHupyeMble pesynbraTbl 0OCBOEHUA yuebHOro npeamerta «Pusuka»

C ONMCaHUEM YHUBEPCAsbHbIX Yy4€OHbIX AeNCTBUN, AOCTUraAEMbIX
obyuarowmmmcs

JInuHOCTHbIE pe3ynbraThl

O6yualoLmics NoNy4nT BO3MOXKHOCTb A/1s1 (DOPMUPOBAHUA CNEAYIOLLMX JIMYHOCTHBIX pe-
3y/1bTaToB:

pa3BUTHE NO3HaBATE/IbHbIX MHTEPECOB, MHTE/IEKTYasIbHbIX M TBOPYECKMX CMOCOBHOCTEN;
y6eXXAEHHOCTb B BO3MOXHOCTU MO3HaHWA NpUpoabl, B He0O6XOAMMOCTU Pa3yMHOro UC-
MOJSIb30BAHUA AOCTMXKEHUN HAYKWU M TEXHOJNIOTUIA /1 AA/IbHEWLLEro PasBUTUS YesioBeye-
CKOro obLiecTBa, yBa)KeHWe K TBOPLAM HayKW U TEXHWUKM, OTHOLIEeHME K (M3NKe KaK K
3/1eMeHTY 06LLeHeI0BEHECKON KYNbTYpbl;

CaMOCTOATE/IBHOCTb B MPUOBPETEHNM HOBbIX 3HAHUW M MPAKTUHECKUX YMEHMWIA;
FOTOBHOCTb K BbIBOPY KM3HEHHOrO MyTW B COOTBETCTBUM C COBCTBEHHBIMU MHTEPECAMU U
BO3MOXHOCTAMM;

MOTMBaUMA 0Bpa3oBaTeNbHOW AEATENIbHOCTU HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO
noaxopa;

opMUpOBaHME LIEHHOCTHOrO OTHOLLEHUSA APYT K APYrY, K YYUTENIO, K aBTOPaM OTKPbITUIA
M M300peTeHUH, K pe3ysbrataM oby4yeHus.

MeTan peaAMeTHblé pe3ysibTaTbl

O6yuatoLmiica NoNyYuT BO3MOXKHOCTb A5 POPMUPOBaHUS CNeaytoLmnx MeTanpeamMeTHbIX
pe3ynbTaToB:

OBflafieHe HaBblKaMW CaMOCTOATENIbHOMO NPUOBpPEeTeHMs HOBbIX 3HAHWI, OpraHU3auuu
yuyebHOM AeATeNbHOCTU, MOCTAHOBKWU Lesiel, NNaHMPOBaHUS, CAMOKOHTPOMS M OLEHKM
pe3yNnbTaToB CBOEN AeATeNbHOCTH, YMEHUAMU NPeaBUAETb BO3MOXHbIE pe3y/bTaTbl CBOMX
NencTBni;

MOHWMaHWe PasvyMn MeXAy UCXOAHbIMU (haKTaMu M runotesamu ANs ux obbAcHeHUs,
TEOPETUYECKMMU MOAENAMWU W peasibHbiMM OObeKTamu, OBflafeHue YHWBepCasibHbIMU
yuyebHbIMM OeUCTBUAMM Ha NpUMepax rurnotes A/ 0ObACHEHWA M3BECTHbIX (DaKTOB U
3KCNepUMEHTaIbHOW MPOBEPKHU BblABUraeMbIX rurnoTtes, pa3spaboTKku TEOPeTUHECKUX Mo-
Lenen NpoLeccoB UK ABNEHWUN;

dbopMUpoBaHME YMEHUI BOCMPUHMMATb, nepepabarbiBath M NpeabsABnATb UHOPMaLUIO
B C/lOBECHOM, 0OpasHoOM, CMMBOIMYECKOW hopMax, aHanuM3MpoBaTb U nepepabarbiBatb
nony4yeHHylo MHGOPMaALMIO B COOTBETCTBUMU C MOCTABMEHHbIMU 3afa4aMu, BblAeNsATb OC-
HOBHOE cofeprKaHWe MPOYMTAHHOIO TEeKCTa, HAXOAWTb B HEM OTBETbl Ha NMOCTaB/IEHHbIE
BOMPOCHI U U3naratb ero;

npuobpeTeHune onbiTa CaMOCTOATENbHOIrO NOWCKA, aHasM3a M otTbopa MHdopMaLun € Uc-
NONb30BaHWEM PA3/IMYHbIX UCTOYHUKOB M HOBbIX MH(OPMALMOHHbIX TEXHOSIOTUI ANs pe-
LLIeHUA No3HaBaTesbHbIX 3a4aY;
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pa3BUTUE MOHOJIOTMYECKOW U AMANIOTMYECKOW peyu, YMeHUs BbipaXkaTb CBOW MbIC/H,
CNocobHOCTH BbICyLWIMBaTL cObeceiHUKa, MOHMMATb ero TOUYKY 3peHUs, NpU3HaBarb npa-
BO APYroro YesioBeKa Ha MHOE MHEHME;

OCBOEHMWE NPUEMOB AENCTBUM B HECTAHAAPTHbBIX CUTYaUMAX, OBlAleHWe 3BPUCTUHECKUMU
MeTOAaMM peLleHus npobnem;

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

PerynaTtusHbie YY1

Obyuatolmiica Nony4YnuT BO3MOXKHOCTb A/ (POPMUPOBAHUS CNERYIOLMX PerynsTUBHbIX

Yy[.

1. YMeHue camocTosTesIbHO onpeaensTb uenu obyyeHus, CTaButb M GopMyIMpoBaTb HOBble
3a4a4M B y4€Oe U No3HaBaTe/bHON AeATeNIbHOCTU, Pa3BUBaTb MOTUBbI U MHTEPECHI CBOEW MO-
3HaBaTesIbHOMN JeATeNIbHOCTM.

ObyualoLmnicsa CMOXKeET:

aHa/IM3UpPOoBaTh CYLLECTBYIOLLME U NaHUpoBaTh byaylimMe obpasoBaresibHble pesysbrarbl;
MAEHTUMUMPOBATL COBCTBEHHbIE MPOBEMbI U ONPeaensTb MaBHylo npobnemy;
BblABMraTb BEPCUM peLleHus npobnembl, GOpMyIMpoBaTb rMNoTesbl, MPeABOCXMULLATL KO-
HeYHbIM pe3ynbTar;

CTaBUTb LieNb AEATENIbHOCTU Ha OCHOBE OnpeaesiéHHON NPobGieMbl U CyLLECTBYIOLLMX BO3-
MO>XHOCTEM;

bopmynunpoBath y4ebHble 3a4auM Kak Lwarv OOCTUXKEHUSA NMOCTaB/IEHHOW LEenu aesaTefb-
HOCTH;

060CHOBbIBATb Lie/IeBble OPUEHTUPLI U MPUOPUTETbI CCbIIKAMM Ha LLEHHOCTH, yKasblBas U
060CHOBbIBas NIOrMYECKYIO NOC/IeA0BaTE/IbHOCTb LLArOB.

2. YMeHMe caMOCTOATENIbHO M1IaHMPOBATb MYTW JOCTUXEHUS LeNei, B TOM Yuc/ie anbTepHa-
TUBHbIE, OCO3HaHHO BbIBUpaTh Hanbonee achdeKTUBHbIE CNOCOBbI pelleHns y4ebHbIX U No3Ha-
BaTefIbHbIX 3a4au4.

O6yyaloLmnNCs CMOXKET:

onpenensaTtb Heobxoaumoe(ble) aelcTene(s) B COOTBETCTBMU C y4eOHOW U MOo3HaBaTe/b-
HOM 3af,a4aMM U COCTaBMATb a/ITOPUTM ero(Mx) BbINOSHEHUS;

060CHOBbIBATL M OCYLLECTBAATb BbIOOP Hambosiee 3hheKTUBHbIX CNOCOBOB peLueHus
yuyebHbIX M No3HaBaTesIbHbIX 3a4ad;

onpenenatb /HaxoauTb, B TOM YUC/ie U3 NPELJSIOXKEHHbIX BapUMAHTOB, YC/IOBUA ONA Bbl-
NOSIHEHUS y4eOHOWN 1 No3HaBaTeNbHOM 3ajaY;

BbICTPaMBaTh XKM3HEHHbIE MJaHbl HA KPaTKOCpoyHoe Byayuiee (3asBnATb LeneBble OpU-
€HTUPbI, CTaBUTb aieKBaTHbIE UM 3a4a4yu U Npeasaratb 4EUCTBUSA, YKa3biBass U 0OOCHOBbI-
Bas JIOrMYECKYIO NOCNef0BaTeIbHOCTb LLAroB);

BbIOMpaTh U3 NPeasIOKEHHbIX BAPUAHTOB M CAMOCTOATE/IbHO MCKaTb CPpeacTea,/pecypchbi
ONS pelleHns 3aaa4m /LOCTUXKEHUA Lenu;

COCTaBNATb MNaH pelueHns npobnembl (BbINOIHEHUA MPOEKTa, NPOBeAeHUa UCCneaosa-
HUA);

onpenenatb NoTeHuManbHble 3aTPyAHEHUS NPU PeLLUEHUU y4eOHOM 1 No3HaBaTeIbHOM 3a-
Jlauu U HaxXoOMTb CPEACTBA AN1A UX YCTPaAHEHUS;

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

MJaHWpPOBaTh M KOPPEKTUPOBATL CBOIO MHAMBUAYANbHYIO 0Opa3oBaTesbHyO TPAEKTOPHIO.
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3. YMeHue cOOTHOCUTb CBOU AEWCTBUSA C NIAHUPYEMbIMU pe3ysibTaTaMu, OCYLLECTBATb KOH-
TPO/ib CBOEW AEATENbHOCTU B MPOLIECCe AOCTUXKEHUS pe3ynbrara, onpenenstb cnocobbl aen-
CTBMIW B paMKax NpeasioXKeHHbIX YCNOBUA M TpeboBaHMi, KOPPEKTUPOBATb CBOU AEWCTBUSA B
COOTBETCTBUU C U3MEHSAIOLLENCA CUTYALUEN.

O6yyaloLnNcs CMOXKET:

onpenenaTb COBMECTHO C NeJaroromMm v CBePCTHUKAMU KPUTEPUM MNAHUPYEMbIX pe3y/bTa-
TOB U KPUTEPUM OLLEHKU CBOEW Y4EOHOW AeATENbHOCTH;

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

oTOMpaTb MHCTPYMEHTbI A1 OLLEHUBAHUA CBOEN AEATeNbHOCTU, OCYLLECTBNATb CAMOKOH-
TPOJSib CBOEN AEATENBHOCTU B PaMKax NpPeanoXKeHHbIX YCI0BUA U TpeboBaHui;
OLEHMBaTb CBOIO [EeATeIbHOCTb, apryMeHTUPYA MPUYMHbI AOCTUXKEHUSA WUIW OTCYTCTBUS
NaaHUPyeMoro pesynerara;

HaXOA4MTb AOCTATOMHbIE CPEACTBA AJ1S BbINOSIHEHWUSA Y4ebHbIX AENCTBUI B M3MEHAIOLL,ENCS
CcUTyauuu u/unm npy OTCYyTCTBMU NNIAHUPYEMOrO pe3ysbTara;

paboTas no cBoeMy nnaHy, BHOCUTb KOPPEKTUBbI B TEKYLLYIO AEATENbHOCTb HA OCHOBE
aHanunsa U3MeHEeHUM CUTyauuu OIS NONYyYEeHUs 3anjaHMPOBAHHBIX XapaKTEPUCTUK Mpo-
ZyKTta /pe3ynbrara;

yCTaHaB/MBaTb CBA3b MEXAY MOSyYEHHbIMU XapaKTEPUCTUKAMK NPOAYKTA U XapaKTepu-
CTUKaMM npouecca LesTeNIbHOCTU U MO 3aBepLUeHUU AeATeNbHOCTU npeanaratb UsMeHe-
HWe XapaKTepUCTUK NpoLecca A8 NONYyYeHUs YyULEeHHbIX XapaKTePUCTUK NPOAYKTa;
CBepSATb CBOM AEUCTBUSA C LieSIblo U NMPU HEOOXOAMMOCTU UCNPaBAATL OLUMOKM caMoCTos-
TesbHO.

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

onpenensaTb KpUTePMU NPaBUIbHOCTM (KOPPEKTHOCTH) BbINOSIHEHWUA y4ebHOM 3a4auu;
aHanM3MpoBaTtb U 0OOCHOBLIBATL MPUMEHEHWE COOTBETCTBYIOLLENO MHCTPYMEHTapUs ANs
BbIMNOSIHEHUSA y4eOHOMN 3a4auu;

CcBOOOAHO MOJSIb30BaTLCA BbIPABOTAHHLIMU KPUTEPUAMM OLIEHKU M CAaMOOLIEHKM, UCXOAs
U3 LeNN U UMEIOLLMXCA CPEACTB, pa3ninyas pesynbtar M cnocobbl AencTBui;

OLEeHMBaTb NPOAYKT CBOEM AeATeNbHOCTU MO 3aAaHHbIM U/ UMK 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;

(bUKCMPOBaTh M aHaIM3UMPOBaTb AMHAMUKY CODCTBEHHbIX O6pasoBaTebHbIX Pe3ynbLTaTos.

5. BnapeHve ocHoBaMW CaMOKOHTPOA, CAMOOLEHKHU, MPUHATUS PELLEHWUM U OCyLLecTBe-
HWS OCO3HaHHOro Bbibopa B y4eOHOM U No3HABaTe/IbHOW AeATeNbHOCTH.
Ob6yyatoLmninca CMOXKET:

34

HabnoaaTb U aHanM3nMpoBaTb COBCTBEHHYIO yHeOHYIO 1 NO3HABaTENbHYIO AEATENBHOCTD U
LeATeNbHOCTb APYrMX obyyaloLmxcs B NpoLecce B3aMMONpOBEPKH;

COOTHOCMUTb pearbHble U MaaHMpyeMble pesynsTarbl MHAMBMAYaNbHOW 0bpa3oBartenbHOM
LeATeNIbHOCTU W fieNaTb BblBObl;

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

PETPOCMNEKTUBHO ONpPeAesNiATb, KaKMe AeUCTBUSA MO pelleHuio ydebHoi 3aaaqm unm napa-
MEeTPbl 3TUX AEWCTBUI NPUBENW K NOJSYYEHUIO MMEIOLLLErocs NpoayKTa yyebHown aesaTenb-
HOCTM;
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[LeMOHCTPUPOBATb NPUEMbI PEryNALUU NCUXOMDUINONOTMYECKUX / IMOLIMOHASIbHBIX COCTO-
SAHWUM ONsA [OCTUXKEHUA 3cbdeKTa YCNOKOeHUs (YyCTpaHeHUs SMOLIMOHANIbHOM HanpPsXEH-
HOCTH), 3ddeKTa BocCTaHOBNEHUA (OcnabneHns NpossieHWn yToMneHus), addekra ak-
TUBMU3aLUMUK (NOBbILLEHUS NCUXO(U3NONIOrMYECKOW PEAKTUBHOCTH).

Mo3HaBaTtenbHble YY/N

O6yyvatowmninca nNoNy4YmT BO3MOXKHOCTb AJ1A (hOPMUPOBAHWUA CELYIOWMX NMO3HABATENbHbIX

Yy[.

1. YMeHue onpegensatb NoHATUA, co3gaBatb 0606LWEeHUsA, yCTaHABIMBATL aHaOMMK, Knac-
cudMUMpoBaTh, CAaMOCTOATENbHO BbIBMPaTh OCHOBAHWUA M KPUTEPUM AN1A KnaccudurKaumm, ycrta-
HaB/MBaTb NMPUYUHHO-CNIEACTBEHHbIE CBA3M, CTPOUTb JIOFTMYECKOE PacCy>KaeHWe, yMo3aKioue-
HUe (MHAYKTMBHOE, AeAyKTUBHOE, MO aHaNor1K) U Aenatb BblBOAb.

O6yyaloLnNCs CMOXKET:

nogbuparb CnoBa, CONOAYMHEHHbIE KIOYEBOMY C/IOBY, OMNpPenenstoLLmMe ero NpM3HaKku 1
CBOMCTBA;

BbICTPAMBATb JIOrMYECKYIO LLEMOYKY, COCTOSLLYIO U3 K/IIOYEBOro C/N0Ba U COMOAYMHEHHbIX
€My CJI0B;

BblAENATb OOLWMI NPU3HAK ABYX MSIM HECKOJSIbKUX NPEAMETOB WK SIBJIEHWI U OOBACHATD
MX CXOACTBO;

06beaMHATL MPEAMETbI U SAB/IEHWUA B PYNMbl MO ONPeaenéHHbIM NPU3HAKaM, CpaBHWUBATb,
Knaccudurumposatb U 0606LLaTh hakTbl U ABNEHUS;

BblAENATb AB/IEHWE M3 obLero paaa opyrux ABNEHUM;

onpenensaTb 06CToATeNbCTBA, KOTOPbIE NPEALIECTBOBA/IM BO3SHUKHOBEHUIO CBA3M MeXay
ABNIEHUAMM, U3 3TUX OBCTOATENLCTB BbIAENATL OnpeaensaioLme, cnocobHble BbiTb NPUYK-
HOW AAHHOrO ABJIEHUSA, BbISB/IATb NPUYUHBI U CNEACTBUA ABNEHUN;

CTPOUTb paccykAeHne oT OBLMX 3aKOHOMEPHOCTEN K YACTHBLIM AB/IEHUAM U OT YACTHbIX
ABIEHWUIN K OOLIUM 3aKOHOMEPHOCTAM;

CTPOUTb pPaccy’XAeHWe Ha OCHOBE CPaBHEHWUS NPeaMETOB U SABJIEHWH, BbIAENAA NPU 3TOM
obLLmMe NpUsHaKu;

“snaratb Nosiy4eHHyto MHOPMaLMIO, MHTEPNPETUPYS €€ B KOHTEKCTE peLlaeMon 3a4auu;
CaMOCTOATE/IbHO YKa3blBaTb Ha MHOPMaLMIO, HY>KAAIOLLYIOCS B MPOBEPKE, Npeanaratb 1
MPUMEHSATb CNocob NPoBEPKM AOCTOBEPHOCTU MHOPMALIUMK;

Bepbann3oBaTh 3MOLIMOHA/IbHOE Brevat/ieHne, OKa3aHHOe Ha Hero MCTOYHWKOM;
0ObACHATL ABNEHUSA, NPOLECCHI, CBA3M U OTHOLLEHMS, BbisIB/IsEMble B XOA€E NO3HaBaTe/lb-
HOW W UCC/Ie0BaTe/IbCKOW AeATeNIbHOCTH (NpuBOaUTL 0bbsACHEHWE C u3MeHeHueM dhop-
Mbl NPeACTaB/EeHUA; 0ObACHATb, AeTanu3npysa MM obobuias; obbACHATL C 3a4aHHOM
TOYKM 3peHus);

BbISIBNIATb U Ha3blBaTb NPUYMHbI COOLITUSA, ABNIEHUSA, B TOM YMC/Ie BO3MOXHble /Hanbonee
BEPOATHbIE MPUUYUHBI, BO3MOXKHbIE NMOC/EACTBUA 3a4aHHOM MPUYUHBI, CAMOCTOATEIbHO
OCYLLEeCTBNASA NPUYMHHO-C/IeACTBEHHbIN aHaNU3;

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

2. YMeHuWe co3aaBartb, MPUMEHSATb M Npeobpa3oBbiBaTb 3HAKU M CUMBOJIbl, MOLESIM U CXEMbI
A5 PeLLeHNs y4ebHbIX U NO3HaBaTeNbHbIX 3a4au.
O6yyaloWwmnca CMOXKeT:

0603Ha4aTb CUMBOJIOM U 3HAKOM NPeaMET U/ UNN ABNEHUE;
onpenensTb IOrMYeckue CBA3N Mexay npeamMetamu v/ unv seneHuaMm, obosHaqarb AaH-
Hble JIOrMYecKue CBSA3U C MOMOLLbIO 3HAKOB B CXEME;
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co3paBarb abCTpaKTHbIM UK peanbHbii 0bpas npeamerta u,/unu sAeneHus;

CTPOUTb MOZENb /CXEMY Ha OCHOBE YC/IOBMM 3afa4u U/unu cnocoba eé peLueHus;
co3pasarb BepbasibHble, BelLeCTBEHHbIE MU MHPOPMALMOHHbIE MOAENMN C BblAE/IEHUEM CY-
LLECTBEHHbIX XapaKTepUCTMK obbeKTa As onpeaeneHus cnocoba peleHns 3afaqv B co-
OTBETCTBUU C CUTyaLMEN;

npeobpa3oBbiBaTb MOAENM C LENbIO BbIABIEHUSA OOLWMX 3aKOHOB, ONPEeaensatoWmnx daH-
HYlO NpeaMeTHyto obnacTb;

NnepeBoAWTb CJIOXHYIO MO cOCTaBy (MHOroacnekTHyto) WMHbopMauuio M3 rpacdmyeckoro
“nu opMann3oBaHHOro (CMMBOJILHOMO) NPeACTaB/eHMsl B TEKCTOBOE U HA0BOPOT;
CTPOUTb CXEMY, aNrOPUTM AENCTBUSA, UCMPABNATb MW BOCCTAaHAB/IMBATb HEU3BECTHbIN pa-
Hee asiropuTM Ha OCHOBE WMMEHOLLEroCs 3HaHUA 06 0ObeKTe, K KOTOPOMY MPUMEHSETCS
aNropuTM;

CTPOWTb lOKa3aTesIbCTBO: NPSIMOE, KOCBEHHOE, OT NMPOTUBHOIO;

aHanusnposarb /pednekcMpoBaTth OnbIT pa3paboTkM U peanusaumn y4ebHOro npoekTa,
“ccnenoBaHusa (TEOPETUYECKOro, SMMMPUYECKOro) Ha OCHOBE MPeasoXKeHHOW Npobnem-
HOWM CUTyauMH, NOCTABEHHOW LEeNu U/ Wnn 3aiaHHbIX KpUTEPUEB OLIEHKM NpoayKTa/pe-
3ynbrara.

3. CMbicnoBoe yTeHue.
O6yyaloLnncs CMOXKET:

HaxXoA4uTb B TEKCTe TpebyeMyto MHOPMaLMIO (B COOTBETCTBMU C LENSMU CBOEN aeaTesb-
HOCTH);

OPUEHTUPOBATLCA B COAEPXKaHUM TeKCTa, MOHMMATb Le/TOCTHbIM CMbIC/T TEKCTA, CTPYKTY-
pUPOBATb TEKCT;

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

KPUTUYECKM OLIeHMBATb COaepXKaHue u opMy TeKcTa.

4. PopmMurpoBaH1e U pa3BUTUE IKOIOTMYECKOrO MbILUNIEHWUS, YMEHWE NMPUMEHSATb ero B no-
3HaBaTe/IbHOM, KOMMYHWKATUBHOM, COLMANIbHOW NpPaKTUKe U npocdeccUoHanbHOM opueHTa-

O6yyaloWwmnca CMOXKeT:

onpenenATb CBOE OTHOLLUEHWE K NMPUPOAHON cpese;

aHaNM3MpPOBaTh BIUSIHWE IKOIOrMYECKUX (DAKTOPOB Ha Ccpedy OOUTaHMSA XKMUBbIX OpraHm3-
MOB;

NPOBOAWTb MPUYUHHBIN U BEPOATHOCTHbIN aHAM3 3KOTOrMYECKUX CUTYaLMM;
MPOrHO3UpPOBaTb U3MEHEHWUA CUTyauuW NpU CMeHe AEUCTBUA OAHOro (aktopa Ha aew-
CTBMe Apyroro hakTopa;

PacnpOCTPaHATb 3KOIOrMYECKWE 3HAHUSA M yHaCTBOBaTb B MPAKTUYECKUX efiax Mo 3aliu-
Te OKpY)KaloLLen cpeapbl;

Bblpa)kaTb CBOE OTHOLLEHMWE K NPUPOAE Yepe3 PUCYHKU, COYMHEHWUS, MOLESU, MPOEKTHbIE
paboTbl.

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

onpenensatb HeobXoanMble KtoHYeBble NMOWMCKOBbIE CI0BA M 3aMpoChl;

OCYLLECTBNSATb B3aMMOAENCTBUE C 3NIEKTPOHHBIMU MOUCKOBBIMU CUCTEMAMM, C/TOBAPSIMU;
bopMrpoBaTb MHOXECTBEHHYIO BbIOOPKY M3 MOMCKOBbLIX MCTOYHMKOB A1 OObeKTUBU3A-
LMW pe3ynbTaToB NOWCKA;

COOTHOCHUTb MONy4YeHHble pe3y/bTaThl MOMCKa CO CBOEN AesATeNbHOCTbIO.
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KommyHukarueHbie YY/

1. YMeHue opraH13oBbIBaTh y4ebHOE COTPYAHUYECTBO U COBMECTHYIO AEATENIbHOCTb C YuM-
TENEeM M CBEPCTHUKaMK; paboTtatb MHAMBMAYASIbHO M B rpynne: HaxoamTb obliee pelieHue u
paspeluatb KOH(IMKTbI HA OCHOBE COMMIACOBaHUA MO3WULMI 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 NO3MLMIO APYroro, pasiMyarb B ero peyun: MHe-
HWe (TOYKY 3peHUs), LoKa3aTeNbCTBO (apryMeHTbl), haKTbl; FMNOTE3bl, aKCMOMbI, TEOPUM;
onpenensaTb CBOU AEUCTBUA U OEUCTBUA NapTHEPA, KOTOpble CNOCOBCTBOBAIM UK npe-
NATCTBOBANIM NPOAYKTUBHOM KOMMYHWUKaLWK;

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

KPUTUYECKMU OTHOCWUTbCA K COOCTBEHHOMY MHEHWIO, C AOCTOMHCTBOM MpPU3HABaTb OLUK-
6GOYHOCTb CBOErO MHEHUS (eC/IM OHO TaKOBO) M KOPPEKTUPOBATb €rO;

npeanarartb asibTePHaTUBHOE peLleHne B KOH(DIMKTHOM CUTyaLuu;

BblAENATb OOLLYIO TOUKY 3pEHUSA B AUCKYCCHMU;

[OroBapvBarbCs O NpaeBunax M Bonpocax Asifg 00Cy>KAEeHUS B COOTBETCTBUM C NOCTaB/IEH-
HOW nepen rpynnon 3ajaven;

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

YCTpaHATb B paMKax Auasiora paspbliBbl B KOMMYHUKALUKU, OOYCNOBMEHHbIE HEMOHUMAaHK-
eM /HenpuaTeM co CTOpoHbl cobeceaHmKa 3agaumn, GopMbl UK COAepKaHUa auanora.

2. YMeHue 0CO3HaHHO MCMONb30BaTh peyeBble CPeACTBa B COOTBETCTBUM C 3afla4ei KOMMY-
HUKaUMK 415 BbIPAXKEHUSI CBOMX YYBCTB, MbIC/IEN U NOTpebHOCTeN AN1A NAAHMPOBAHUA U pery-
NAUUM CBOEMN LeATeNIbHOCTU; BNafeHWe YCTHOM M MUCbMEHHOW peyblo, MOHOMOMMYECKOW KOH-
TEKCTHOM peyblo.

O6yyaroLmniicsa CMOXKET:

onpenenaTb 3aaady KOMMYHUKALMK U B COOTBETCTBUM C HEW OTOMpPaThb peyeBble CPeacTBea;
oTObMpaTb M MCMOJb30BaTb peYeBble CPEACTBA B MPOLLECCE KOMMYHUKAUMWU C ApPYrvmu
noabMu (onanor B nape, B Masion rpynne v T. 4.);

NpeacTaBiATb B YCTHOW MAKM NMUCbMEHHOW dhopMe pa3BEpPHYTbIM niaH cobCcTBeHHOM aes-
TeNIbHOCTH;

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

BbICKa3blBaTb M 0OOCHOBbIBATb MHEHUE (CyXKAEHWE) M 3anpalunBaTb MHeHWE MapTHEPA B
pamKax guasnora;

NPUHUMATH PELLEHWE B XOAE AMAora U CornacoBbiBaTh €ro ¢ cobecesHUKOM;

co3aaBaTb NMUCbMEHHbIE KJIULLIMPOBAHHbIE U OPUrMHASIbHbIE TEKCTbl C UCMOJIb30BaHUEM
HEOOXOAUMbIX PeYeBbIX CPEACTE;

“cronb3oBarb BepbasibHble CpefacTBa (Cpeactsa /IOMMYECKOW CBA3M) ANS BblOe/eHUs
CMbIC/IOBbIX BIOKOB CBOErO BbICTYM/IEHMUS;

“crnonb3oBarb HeeepbanbHble CPEACTBA WM HAMALHbIE MaTepuasbl, MOArOTOB/IEHHble /
oTOBpaHHble Nof PYKOBOACTBOM YYUTESS;

[lenatb OLEHOYHbIN BbIBOJ, O AOCTUXEHUU LENIN KOMMYHUKaLUK HeNnocpeacTBEHHO nocne
3aBepLUeHUss KOMMYHUKATUBHOIO KOHTaKTa M 0O0OCHOBbIBATH €ro.
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3. ®opMUpoBaHHe 1 pa3BUTUE KOMMETEHTHOCTM B 06/1aCTU MCNOSIb30BaHUA MH(OPMALMOH-
HO-KOMMYHUKALMOHHbIX TexHonoruk (nanee — UKT).
O6yyaloLnncs CMOXKET:

Le/sleHanpasieHHO UCKaTb M MUCMOJb30BaTh MH(OPMAaLMOHHbIE pecypchbl, HeobXxoauMble
ONS PeLleHns y4ebHbIX M MPaKTUYECKUX 3aja4, ¢ noMolbto cpeacts UKT;

BblOMpaTb, CTPOUTb M UCMOMb30BaTb aAEKBATHYIO MH(OPMALMOHHYIO MOAeNb ANsA nepe-
[layn CBOMX MbIC/ieM CpeACcTBaMU eCTECTBEHHbIX U (hOpPManbHbIX A3bIKOB B COOTBETCTBUM
C YCNOBUSIMM KOMMYHWKaLWK;

BblAENATb MHDOPMALMOHHbBIM acneKT 3afa4un, onepupoBaTb AaHHbIMKU, UCMOJIb30BaTb MO-
[enNb peLleHus 3aayu;

MCMOb30BaTh KOMMbIOTEPHbIE TEXHONOMMK (BKtOYasA BbIOOP aAeKBaTHbIX 3aA4a4e UHCTPY-
MeHTasIbHbIX NPOrpaMMHO-anmnapaTHbiX CPeACTB U CEPBMCOB) A5 peLleHns nHdopmaum-
OHHbIX U KOMMYHUKaLUMOHHbIX Y4€OHbIX 3aZia4, B TOM YUC/E: BblYUCIEHWE, HANWCAHMWE MU-
CeM, COYMHEHWH, AOKNaaoB, pedepaToB, co3faHWe NpPe3eHTaLui 1 ap.;

“cnonb3oBaTb MHGOPMALMIO C YHYETOM ITUHECKUX U MPABOBbIX HOPM;

co3aaBatb MH(OPMALMOHHbIE PECYPChI PA3HOIo TUMa U A/1S pasHbIX ayauMTopui, cobto-
AaTb MHPOPMALMOHHYIO TMrMeHy M nNpaeuia MHhopMaLMoHHOM 6e30nacHoOCTH.

n peaMeTHbie pe3ysibTaTbl

O6yyatoLmnincs nonyYuT BO3MOXKHOCTbL ANsi (DOPMUPOBAHUSA CEAYIOLMX NPeaMETHbIX pe-
3yNbTaTOB:

3HaHWUS O NPUPOAE BaXKHENLLMX (DU3UUECKUX SIBJIEHUI OKPY>KAOLLEro MUpa U MOHUMaHWe
cMbicna hMU3MYECKUX 3aKOHOB, PACKPbIBAIOLLMX CBA3b U3YYEHHbIX SIBIEHUM;

YMEHUS MONb30BaTbCA METOAAMW HAyYHOrO MCCeAOBaHWUS SIBEHUI NPUPOAbI, MPOBO-
AMTb HabMloAEeHWA, NNAHUPOBATb M BbINMONHATL 3KCNEPUMEHTbI, 0OpabarbiBaTh pesysbra-
Tbl U3MEPEHUI, NPEACTaB/ATb Pe3ysibTaTbl U3MEPEHUI C NoMoLLbo Tabnul, rpadmKos M
dopmyn, oBHapyKuBaTb 3aBUCMMOCTU MeXKay (U3UYECKMMMU BeNUYMHaMM, OObACHATb
MONyYEeHHbIE pe3ynbTaTbl U AeNaTh BbIBOAbl, OLEHUBATb MPaHULLbl MOrPeLHOCTEN pe3ysb-
TaToOB U3MEpPEHUM;

YMEHUS MPUMEHATb TEOPETUYECKUE 3HAHMA MO U3MKE Ha NpaKTWKe, pewatb ¢usnye-
CKWe 33a[a4M Ha NpUMEHEHWe NoNy4YeHHbIX 3HAHUMN;

YMEHUSI U HABbIKWU MPUMEHATb MOJYYEHHbIE 3HAHWSA AN OObACHEHWUS MPUHLMMOB Aew-
CTBUS BRXXHEMLUMX TEXHUYECKUX YCTPOMCTB, PeLUeHUs NPaKTUYeCKUX 3a4a4y NoBCeOHEB-
HOM >KM3HK, obecneyeHnss 6e30MacCHOCTU CBOEM XKM3HM, PALMOHASIbHOTO MPUPOAOMNOJb-
30BaHMUA U OXpaHbl OKpYXKatloLLen cpeapl;

hopM1poBaHUe yOeXKAEHUA B 3aKOHOMEPHOW CBS3M M NMO3HABAEMOCTH SIBIEHUW NPUPO-
Abl, B OObEKTUBHOCTM Hay4HOrO 3HaHWS, B BbICOKOW LlEHHOCTM HAyKW B Pa3BUTUKU MaTepu-
aNbHOW U AyXOBHOM KYNbTYpPbl IOAEN;

pa3BuUTUE TEOPETUYECKOro MbILUEeHUA Ha OCcHoBe (hOPMUPOBAHWUS YMEHWUN YyCTaHaBNU-
BaTb haKTbl, pa3iMyaTtb NPUYMHbI U CNEACTBUSA, CTPOUTb MOAENU U BbIABUIaTb FMNOTE3bI,
OTbICKMBaTb U (hOpPMY/IMpPOBaTh AOKa3aTelbCTBa BbIABUHYTbIX FMMNOTE3, BbIBOAUTL U3 IKC-
nepvMeHTanbHbIX HaKTOB U TEOPETUYECKUX MoJeNen pu3nYecKme 3aKoHbl;
KOMMYHWKaTMBHblE YMEHWA: OOKIafbiBaTb O pe3y/bTaTtax CBOEro MCCNefoBaHWs, yya-
CTBOBaTb B AMCKYCCHUMU, KPATKO M TOYHO OTBEYATb Ha BOMPOCHI, UCMO/b30BaTh CNPaBOY-
HYIO MTepaTypy 1 Apyrue UCTOYHUKKU MHopMaLmu.

BaxHo!

MNpeagmeTHble pe3ynbrathl 00yyeHUs pU3MKe B OCHOBHOM LUKOJE MpeacTaB/ieHbl B CO-
Lep>KaHWW Kypca no teMam.
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®dDopmbl KOHTpONSA

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 obyveHun yua-
wuxcs. Kaykabii yumTtenn MOXKeT BOCMO/b30BaTbCA BapMaHTaMM, B3ATbIMU U3 APYrMx nocobun
WKW COCTaB/IEHHbIMU CAMOCTOSTE/IbHO.

UTorosas KoHTponbHasa pabota no ¢pusmke
B ¢opmare Ol (7 knacc)

1. Kakoe 13 nepeuncieHHbix HUXe coB obo3HavaeT usnyeckoe ssneHue?
1) cBuHeL 3) antoMuHuM
2) KunexHue 4) kapaHpaLy

2. lnuvHa, nnowanb, 06béM — 37O

1) kauecTBa Tena

2) chm3nyeckne CBOMCTBA Tena

3) busnyeckne BeNMYMHDI, XapaKTepU3yioLLMe 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 HarpeBaHWM CBMHLOBOIO LLAPUKA
1) yBenuumeaetcs o6bEM MOseKyn CBUHLA
2) yBENMYMBAETCS CPEAHEE PACCTOSIHWE MEXAY MONEKYnaMu
3) ymeHbluaetcs 06bEM MOMEKyN 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 c TeqloM, Ha KOTOpoe He LeNCTBYIOT apyrue Tena?
1) Ecnu oHo aBuranocb, To ocTaHaBAMBaETCA

2) Ecnun oHO HaxoaMTCs B NOKOE, TO NPUXOAUT B ABUXKEHME

3) OHo nnbo nokoutcsa, NMMBO ABUKETCA PABHOMEPHO U MPSAMOSIMHENHO
4) MNpaBunbHOro oTBeTa HeT
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8. YcraHoBWTE coOTBETCTBME MeXay npubopamu u (pU3NYECKUMU BEIMYMHAMMK, KOTOpble

OHU U3MEPAIOT. K Ka)KﬂOVI no3numn m3 nepesoro CTOJ'I6LI,a no,u,6epMTe 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 o6bvémom 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 naBneHne oHo okasbiBaeT Ha AHO HGaHKM?
OrgerT: 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 NOrpPY>KEHHYIO B BOAY.

1) 1000 H 3)500 H

2) 100 H 4) 10 kH

40 B conepxanue
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14. Bbluncnute paboty, KOTOpYHO NPOW3BOAMT CafOBOA, NPUKIAAbIBasA K Tauyke C 3eMNEN
cuny, Moaynb KOTopok paBeH 25 H, 1 nepemeluasn eé Ha pacctosiHue 20 M.

1) 25 Ox 3) 0,5 kIx
2) 50 kx 4) 50 O
15. Pobiyar (puc. 3) HaxopuTcs B paBHOBeCUMM A B
nog aencrevem asyx cun. Mogyne cunel F; = 6 H. A
Yemy paBeH mMoaynb cunbl F,, ecnn anuvHa poiva-
ra paBHa 25 cm, a nneyo cunel F; coctaena- F
et 15 cm?
1)0,1H F,
2)3,6 H
3)9H Puc. 3. Pbivar
4) 12 H
OTBeTbl

Nesapanua | 1 2 3|45 |6 |7 8 9 | 10 1" 12 (13 (14 | 15
OrtBer 2 (343|223 |35(16| 4 [220] 2|3 ]| 3|3

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

OueHka «2» «3» «4dy» «5»

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

KoHTponbHasa paboTa no teme «Tennosble ABneHUsA»
B popmare O (8 knacc)

Bapuarm 1

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

1) KoHBekuus 3) U3nyyeHnue

2) TennonpoBOAHOCTb 4) KoHBEKUMA U U3NyYeHHe

2. Metannuuyeckumn 6pycok maccor 400 r HarpesatoT ot 20 go 25 °C. Onpegenute yaenb-
HYIO TENNOEMKOCTb MeTasna, U3 KOTOPOro M3rotoesieH BPYCoK, 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 nnaBieHUs Genoro dyryHa pasHa
14 - 10% Dk /kr.

1) 3,5 k[x 3) 10 kI

2) 5,6 kx 4) 18 kI

B conepxaHue M
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4. Ha pucyHke 1 nsobpakéH rpacdmK 3aBUCMMOCTH TeM-
nepatypbl HadTasMHa OT BPEMEHW MPWU €ro HarpeBaHWu M
oxflaxaeHuun. B HayanbHbIM MOMEHT BpeMeHW HadTanuH Ha-
xoaunca B TBEpaoM cocTosHuK. Kakas u3 Touek rpaduka
COOTBETCTBYET Hayany oTBepAeBaHus HadTanmHa?

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

5. OTHOCHTeNbHaA BNaXXHOCTb BO3yXa B MOMELLEHUN paB-
Ha 60 %. Pa3HOCTb B NOKa3aHMAX CyXOro M BAa)KHOro TepMo-
meTpa cocTaensieT 4 °C. Ucnonb3ys ncuxpomeTpuyeckyto Ta-
6nuuy (puc. 2), onpefenvre nokasaHue Cyxoro TepMoMeTpa.

DPU3UKA

t, MHH

Puc. 1. l'pacduk 3aBUCUMOCTH
Temneparypbl HadTanMHa
OT BPEMeHW Npu ero HarpesaHuu
N OXNlaXKAeHWUM

IMenxpomerpHaeckan Tadanma

Ilokaza- PasnocTs moxasammii CYXOT0 H BIAMHODD TEPMOMETDA

macrso- [0 [ 1 [ 2 (5[4 |5 [0[7[5]9

ro TepMo-

o
metpa, °C OTHOCHTEILHAR BJIAMHOCTE, Yo

10 100 88 | 76 | 65 | 54 | 44
12 100 890 | 78 | 68 | 57 | 48
14 100 80 | 79 | 70 | 60 | 51
16 100 90 | 81 | 71 | 62 | 54
18 100 91 | 82 | 73 | 65 | 56
20 100 91 | 83 | 74 | 66 | 59
22 |100| 92 | 83 | 76 | 68 | 61

34 | 24
a8 | 29
42 | 34
45 | 37
49 | 41
a1 | 44
54 | 4T

14
20
25
a0
34
ar
40

11
17
22
27
30
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/IOTbI 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-

BETCTBYIOLLYIO MNO3WLMIO U3 BTOPOTO.

®Dusnueckne BeSIUUUHDI

A) Konunuectso Tennotbl, Heobxoanmoe ans napoob-
pa30BaHMUA XMUAKOCTH

B) YaenbHas tennorta cropaHus Tonivea

B) Konuyectso TennoTsl, BolaeNnsseMoe npy oxnaxae-
HUK BeLLecTBa

A| b | B

42

dDopmynbi

n 2
m

2) gAt

3) cmAt

P
mt

5) Lm

3anuwute B Tabnuuy BbibpaHHble LMMPbI NOL COOTBETCTBYIOLLMMU BYKBaAMMU.

B conepxanue
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8. B cTtakaH kanopumetpa, cogepxawmi 177 r Boapl, ONyCTUIM KYCOK Nibaa, UMEBLLWUIN TEM-
neparypy 0 °C. HavanbHas Temneparypa kanopumetpa c sogou paeHa 45 °C. Nocne Toro kak
BECb NIEQ pacTass, TeMnepartypa Boabl U KasiopumeTpa ctana pasHon 5 °C. Onpegenvre maccy
nbaa. Tennoé€MKocTblo KanopumeTtpa npeHebpeuyb. YaenbHas TenOEMKOCTb BOAbl paBHa
4200 O/ (kr - °C), yoenbHana Tennota nnaenenuns noaa — 330 kK /Kr.

OrtgerT: Kr.

Bapuarnm 2

1. B meTannuyeckom cTepykHe Tennonepenaya oCyLLECTBAETCA NPEUMYLLECTBEHHO MYTEM
1) uanyyenus 3) TennonpoBOAHOCTH
2) KOHBEKLMH 4) n3ny4yeHUa 1 KOHBEKLMU

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

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

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

3. Kakoe Konunyecteo TensioThl 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 k[

4. Ha pucyHke 1 npepctaBneH rpacmk 3aBUCUMOCTU TEM-
neparypbl 3chupa OT BpEMEHU NPU ero HarpeBaHWK U OXak-
AeHuun. B HavanbHbI MOMEHT 3(up HaxoAMNCA B XKWOKOM
coctosiHun. Kakasa Touka rpacdmvka COOTBETCTBYeT Hauasny
npovuecca KuneHusa acdupa?

1) 1 2) 2 3)5 4) 6
£, MHH
5. C nomoupio ncuxpomeTpuyeckon tabnuusl (puc. 2) Puc. 1. Tpacuk 3aBucumocTu
ornpegennTe NOKasaHWa BIaXXHOro TepMoMeTpa, 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'rplmecl-:a_a TabaxHua

IMoxaza- PasnocTs nokasannil cyxoro u BJIamHOro TEpMOMeTpa

maseyxo-[ g | 1 | 2 [ 3 [ 4[5 [6 ] 7] 8]0
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. MNcuxpomeTpuyeckas tTabnuua
1) 20 °C 2) 22°C 3)12°C 4) 16 °C
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6. Pabouyee Tenio TenI0OBOM MalLMHbI MOYYMIO OT Harpesartesisi KOJIMYeCTBO TEMNIOTbl, paBs-
Hoe 70 k[x. MNpun 3TOoM XONOAMNBHUKY NEepefaHo KONMYECTBO TensoTsl, paBHoe 52,5 kx. KN4
TaKoOMW MallWHbl paBeH

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

7. YcTtaHOBUTE COOTBETCTBUE MexAy (PU3MYECKUMU BeNUYMHaMU U copMynamu, Mo KOTo-
pbIM 3TW BeNMUYMHbI onpegenstotca. K kaxaon nosvuum us nepsoro cronbua nogbepute coot-
BETCTBYIOLLYIO MO3WLMIO U3 BTOPOTO.

PDusmyeckne BeNUYUHDI ®Dopmynbi
A) Konnuectso Tennotbl, Heobxoanmoe Ans napoob- Q
pa30BaHM1s KMAKOCTH 1) m

B) YnenbHasa Tennota nnasneHus BellecTsa

B) Konunuyecteo Tennorbl, BblgenaeMoe npu oxnaxae- 2) 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 TENIOM30IMPOBAHHOM 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 ctaHosutca pasHo 700 r. Mo pesynstatam atoro
3KCNepUMeHTa OnpeaenuTe yaenbHY TEMOEMKOCTb XXUAKOro HadTanuHa. YaenoHas tennora
nnaeneHuns HagTanvHa pasHa 150 kx /kr, a ero Temneparypa nnasneHus — 80 °C.

OTBeThbI

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»

JunanasoHn 6annos 0—4 5—6 7—9 10—

A4 B conepxanue
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UToroeas KoHTposbHaA paboTa no ¢pusuke
B popmare O3 (9 knacc)

1. YcTraHoBuTe cooTBeTCTBUE MeXay (DU3NYECKMMU MOHATUAMU U UX NPUMEPaMU, MO KOTo-
pbIM 3TV BeNMYMHbI onpegensaoTtca. K kaxaon no3uummn us nepsoro cronbua nogbepute coot-
BETCTBYIOLLYIO MO3WLMIO U3 BTOPOTO.

PDusnueckne NOHATUA Mpumepsl

A) Dusnyeckan BenMynHa 1) MHepumanbHas cucteMa oTcyéTa

B) ®usnyeckoe sasneHune 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 OyKBaAMU.

A| b | B

2. Teno pewxketcs Bronb ocu X. Ha pucyHke 1 npencraeneH rpadmk 3aBUCMMOCTU KOOpAU-
HaTbl X 3TOro Tena oT BpeMeHu t. [lBM>KeHMIo C Hanbosbluel No MOAY/0 CKOPOCTbIO COOTBET-

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

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

ca Tesia B 3TOT MOMEHT BPEMEHMW COHanpassieH BeKTopy, 0603HauyeHHOMY Ludpon
1)1 2) 2 3)3 4) 4

4. [lea Tena, pacnonoXeHHble BbICOKO HajJ 3eM/IENM Ha OOHOM BEpPTMKaIM Ha PACCTOAHWUM
2 M gpyr oT Apyra, HadMHalT O4HOBPeMeHHO cBOGOAHO NagaTb BHWU3 6e3 HavanbHOM CKOPOCTH
(puc. 3). Kak 6yneTt u3MeHATbCA paccTosiHUe MeXAay TeflamMu BO Bpemsa ux nageHusa? Cuutaite,
4TO HM OJHO Teso eLwé He ynano Ha 3emnto. ConpoTueneHue Boszayxa npeHebpexunmo mMano.

1) PacctosHue mexay Tenamu 6yaeT yBeiMunBarbCs

2) PacctosHue mexay Tenamu 6yaeTt yMeHbLIaTbCA

3) PacctosHue Mexay Tenamu He ByaeT U3MeHATbCA

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

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

Puc. 1. Tpacduk 3aBMcHUMOCTH a/IbHON TOYKM) M BEKTOP Puc. 3. CeoboaHoe

KOoopAWHaTbl X Tefia oT BpeMeHu t CWJibl, AeUCTBYIOLLEN HA TeNlo nageHve agyx Ten
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DPU3UKA

5. Ha pucyHke 4 npepnctaBneH rpacdmk 3aBUCMMOCTU KOOPAMHATLI X OT BPpEMEHU t Ana Tena,

LABWXYLLLerocs Bonb ocu X.

XM

A

0

Iy

C.
[ I:\Ff, [

Puc. 4. Tpacdvk 3aBUCMMOCTU KOOPAMHATBI X

OT BpeMeHu t ans Tena, ABuXKyLLerocs Boosb 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

B MOMeHT BpeMeHu t, TesIo MMeNno MaKCMMasbHYI0 MO MOAYMIO CKOPOCTb
MomeHT BpeMeHU t; COOTBETCTBYET OCTAHOBKE Tena
5) Ha yuyactke BC Teno nBvranocb paBHOMepHO

)
3)
4)

)

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/IU €ro
nonManu, ecfiu U3BECTHO, YTO B 3TOT MOMEHT ero KMHeTU4YecKas sHeprus 6oina pasHa 0,5 Ik?

ConportueneHnem Bo3ayxa npeHebpeub.
3)1wm

1)2m 2)1,5m

4) 0,5 m

7. Npun npoBefeHUN 3KCNepUMeEHTa UcCnenoBanacb 3aBUCUMOCTb NPOMAEHHOIO TENIOM My-
M s oT BpeMeHu t. [pacdunk nony4eHHOM 3aBUCMMOCTU NPUBELEH HA PUCYHKe 5.

s, M

s

—_———— e 4

—

3
.
&
=~

t, ¢

Puc. 5. lpacvk 3aBUCMMOCTH NPOMAEHHOIO TENIOM MYTHU S OT BPEMEHMU t

46
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Bbibepute 08a BepHbIX YTBEPXKAEHWA, COOTBETCTBYIOLLMX pe3y/bTataM 3TUX U3MEPEHWHN.
YKaxkute ux Homepa.

1) CkopocTb Tena paeHa 5 m/c

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

3) Teno pBu>KeTCA 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 ontudyeckas ocb 0,0,, xopn f' 4 /
nyya cseta AA A, (Bo v nocne NuH3bI), a Takxe o
npsmas CC,, npoxopsLas Yepes onTUYEeCKU LLeHTP T
NWH3bI. B Kakol M3 0603HaYeHHbIX HA PUCYHKE TO- ()~ 4 ; o == i)
yek HaxoauTca OKyC NNH3bI? - -
1) B Touke 0 pt
2) B Touke 2 :
3) B Touke 1 Puc. 6. Xop nyyei ceeta B TOHKOW pacceu-
4) Hn B 0iHOM 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 u13nkun yuntens npofeMoHCTpUpoBan cnefytowme akcrnepumenTsl. [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 HabnoaeHUi?

A. Yckoperue, 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, BO3HUKAIOLLEN
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 IKCMEPUMEHTANbHbIX U3MepeHUI. YKaXKuTe nx 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
uccnenyemMbin obpasey,

lMpoyumaime mekcm u BbinosIHUEeM 3a0dHuUe

U3yueHue cnekTpos

Bce Harpertble Tena ussyyaloT 3/1eKTPOMarHWTHble BOJHbI. YTOObI 3KCMEpPUMEHTANbHO MUC-
cnefoBatb 3aBUCMMOCTb MHTEHCMBHOCTM U3/yYeHUA OT AJIMHbI BOJSIHbI, HEOOXOAUMO:

1) pa3noXuTb U3NyYeHUe B CNEKTP;

2) U3MepUTb pacnpeneneHne 3HeEPruun B CMEKTPE.

[na nonyyeHus v “ccnenoBaHUsA CMEKTPOB CNYXKAT CreKTpasibHble annapartbl — CMeKTpo-
rpacbl. Cxema npu3aMeHHoro cnekTporpada npeacraBneHa Ha pucyHke 7. Mccnepyemoe mzny-
YeHWe NoCTyrnaeT cHayana B Tpyby, Ha OAHOM KOHLIE KOTOPOK UMEETCS LUMPMA C Y3KOW LLENbIO,
a Ha apyrom — cobupatowas nvusa L. LLlenb HaxoauTca B hokyce nuH3bl. Moatomy pacxoas-
LUMIACA CBETOBOM My4OK, MOMNAaAAIoOWMi Ha JIMH3Y U3 LLEeW, BbIXOAUT U3 HEE MnapaniesbHbiM
My4YKOM W NafaeT 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 COBMajaloLLMe No HanpasieHuo.
OHu napatot Ha nuH3y L,. Ha ¢oKycHOM paccTosiHMM OT 3TOM NIMH3bI pacnosiaraeTcs 3KpaH,
MaToBOe CTeKno unu cdotonnactuHka. JlnHsa L, okycupyeT napanienbHble Ny4yKu Jyyen Ha
3KpaHe, M BMECTO OAHOro M300pakeHWs LLenu nonydvaetcs uenbii pag usobpaxenun. Kax-
[0M yacTtoTe (TOoYHee, Y3KOMY CMeKTpasibHOMY MHTEpBasy) COOTBETCTBYET CBOE M30b6parkeHue
B BUAE LBETHOM Nnonocku. Bce 3T nsobpaxkeHns BMmecte u 0OpasytoT CNekTp. IHEPrus usny-
YeHMA BbI3bIBAET HarpeBaHWe Tesna, NO3TOMY AOCTATOYHO M3MEPUTb TeMnepaTypy Tena u no
Hel CyauTb O KOJSIMYEeCTBe MOIOLWEHHON B eUMHULY BpeMeHW 3Hepruun. 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.

48 B conepxanue




OUINKA TOUYKA \!Pocm

12. PasnoykeHue cBeTa B CNEKTp B annapare, M306pakEHHOM Ha pUCYHKe 7, OCHOBaHO Ha
1) sBneHun gmucnepcuu ceeta

2) ABNEeHUN OTparKeHUs ceBeTa

3) ABNEHWU NOrNoLLEeHNUs CBETa

4) cBOWCTBaX TOHKOM JINH3bI

13. [Ba cBuHUoBbIX 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 abCcositoTHO HEYNPYroro coyaapeHnus?

OtBer: k.

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

OtBer: M.

OTBeTbI
Ne zapaHus 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Oreer 532 | 4 1 3 15 2 14 2 4 2 24 1 0,6 | 12

Kputepuu oueHuBaHusa
3apaHua Ne 1, 5, 7, 11 ouenusatotca 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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TOUYKA ifpocm OUINKA

Copnep>kaHue u hopma opraHu3saumMm y4eOHbIX 3aHATUI No pU3UKe
B 7—9 Knaccax ¢ MCnoJsib30BaHUEM MaTepUasibHO-TEXHUYECKOro
OCHaLLeHUA LeHTpa «TouKka pocTta»

NMpumepbl cueHapueB yYpoOKoOB

Ypok Ne 1

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

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

Llenu ypoka: usyuyntb Npouecc pacnpocTpaHeHUs 3ByKOBOM BOJIHbI; MO3HAKOMUTb yya-
LLMXCA C YCIOBUEM BO3HUKHOBEHWUS 3BYKOBOW BOJIHbI, (hOPMYNION pacyéta CKOPOCTU BOJIHbI;
BbIACHUTb, C KaKUMU CKOPOCTAMU PaCMpOCTPAHSAIOTCSA 3BYKOBbI€ BOJIHbI B PA3/IMYHbIX Cpe-
Jax.

3apauu ypokKa:

* obyuyarowme: chopMUPOBaTb Y y4aLLMXCA NOHATUE 0O UCTOYHMKAX 3BYKa M 3BYKOBbIX
KonebaHusx, NpoLuecce pacnpoCTPaHEHUS 3BYKOBOM BOJIHbI;

* BOCMMUTaTesIbHble: CNOCOOCTBOBATL (HOPMUPOBAHUIO KOMMYHUKATUBHOM KYNbTYpbl yya-
LLLUXCS U BOCMUTAHUIO 3CTETUYECKOIO BKYCa;

* pasBuBawolMe: cnocobcTeoBatb (HOPMUPOBAHUIO MH(OPMALMOHHOM KybTypbl y4a-
LLMXCS U Pa3BUTHIO YMEHWI aHaNIM3MpOoBaThb, CPABHUBATb, hOPMYIMPOBATb BbIBOARI.

Tun ypoka: KOMOUHMPOBAHHbIN.

MeTtoa npoBeaeHUA: 0ObLACHUTENBHO-MIIIIOCTPATUBHBIN.

®dopmMbl paboTbl yHaLWMUXCA: MHOMBUAYANbHASA, (PPOHTaNbHASA, FPYNNOBas.

®dopmMupyembie ymeHua: Habnoaarb, CpaBHWBATb, aHAIM3UPOBATb, CUHTE3UPOBATD.

NMnaHupyeMblie pesynbraThbl:

* NMpepmeTHbIE: pa3BUTUE YCTHOM peyn; pa3BUTUE YMEHUIM OTBEYATb HA BOMPOChI, BbICKa-
3blBaTb CBOE MHEHWE; aKTMBM3ALMA U3yYEeHHOro MaTtep1ana;

* MeTtanpeameTHble: pOPMUPOBAHME YMEHUSA CUCTEMATU3MPOBATb paHee NPUOOPETEH-
Hbleé 3HaHWS; OCYLLECTBNIEHWE PEryNATUBHbLIX EMCTBUM CaMOHABMIOAEHUS, CAMOKOHTPO-
1A, CAMOOLIEHKM B NpoLiecce KOMMYHWKATUBHOM AeATeNbHOCTH; YMEeHWe OpraHM30BbIBaTb
yyebHOE COTPYAHUYECTBO U COBMECTHYIO AEATENbHOCTb CO CBEPCTHUKAMMU, yMeHWe pabo-
TaTb UHAMBUAYANbHO W B rpynnax;

* JInyHOCTHbIE: hOPMUPOBaAHUE 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 A5 AEMOH-
cTpauuu rpacdukoB, 3ByKOBOM reHepaTop, AMHAMUK HU3KOYACTOTHbIM Ha NOACTaBKe, MUKPO-
(OoH, KaMepPTOH Ha Pe30HATOPHOM sLUMKe, NporpaMHoe obecneyeHune 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 NPoAOMKUTENbHOCTb: 2 MUH.

JeAaTenbHOCTb yunTens: npoBepsieT roTOBHOCTb K YPOKY; OpraHU3yeT BHUMaHWe Knacca K paborte
Ha ypoKe; CO34a€ET NOJIOXKMUTENbHbIN 3MOLMOHANbHbINA HACTPOW Y y4aLLMXCS.

JeAaTenbHOCTb y4alwMXCA: SMOLMOHANIbHO HACTPaMBAKOTCA Ha MPEACTOALWYlo y4ebHylo aeATenb-
HOCTb.

Bonpocsi:

1) Y10 BbI XAETE OT 3TOrO 3aHATUA?

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

3) Y7o Bbl 3HaeTe no aTou Teme?

dTan 2. AKTyanusauus 3HaHUI, NPOBEPKA AOMALLHEro 3aAaHUA

Npeanonaraemas npogomkutenbHocTb: 10 MUH.

D poHTanbHbIK ONpoc

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

Tabauya
D enamascume roncGammn msommer | FEIL GRS | O6osmauens
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 BbINOJHEHUS AOMALIHErO 3aAaHus.

B 370 ke BpemMa O4HOMY M3 y4yalLMXCsA MpeasiaraeTcs PeLmnTb Y AOCKM 3anady 6a30BOro ypoBHS U3
cbopHuka O (MHameupyanbHas pabora yyauierocs).

TekcT 3agaum:

PaccrosHue mexay 6nmkanwmmu rpebHamu sonH B mope 10 M. Yemy pasHa yactota yaapoe BOSH O
KOpMyc JIOAKH, €C/IM UX CKOPOCTb 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 y4alUXCA: OTBEYAIOT HA BOMPOCHI; BbICKA3bIBAIOT CBOU NPEANON0XKEHUS; BbINOHSA-
loT 3a4aHuA ansa noarotoeku K O3,

Jran 3. UsyueHue HoBOro matepuana

Mpepnonaraemasa NnpoaoMKUTENbHOCTb: 14 MUH.

JdeatenbHOCTb yunTensa: npoBoauT poHTanbHyo beceny; akTyasM3upyeT UMEIOLLMECS 3HAHUSA Y
yyalmxcs; NpoBoauT 0606LLeHne TEPMUHOMOrMYECKOro U NOHATUMHOMO annapara, UCnosb3yeMoro
A1 ONUCAHUA MEXaHUYEeCKUX KosiebaHui U BOMH; CO3AAET ANSA ydalmMxca NpobreMHylo CUTyaumio;

B conepxaHue 99




TOUYKA \!pocm OUINKA

noby>KAaeT K BbICKa3blBAHUIO NMPEAJ/IOXKEHUI 0 Cnocobe U CpeacTBax LOCTUNKEHWUA NOCTABNEHHOM Lie-
NW; NPOBOAMUT AEMOHCTPALMOHHbIE SKCMEPUMEHTbI; OpraHM3yeT obCyKAeHWe pe3ynbTaToB UCCeno-
BaHWSA; HABOAALLMMW BONPOCAMMW MOMOraeT BblSABUTb MPUYMHHO-C/IEACTBEHHbIE CBA3M MEXAY pasnuny-
HbIMW XapaKTepUCTMKaMM 3BYKa.
JeAaTenbHOCTb yYalMXCA: OTBEYAIOT HA BOMPOChI; BbICKA3blBAIOT CBOWU MPEANOIOXKEHUS; npeana-
ratoT M COMIACOBbLIBAIOT C YYUTENEM TEMY M L€ YPOKA; NpeasiaratoT cnocobbl M CpeacTBa LOCTUKE-
HWS Lefel ypoka.
JKCNepUMEHT C IMHEUKOMN «YCNOBUSA BO3HUKHOBEHUA 3BYKa»
— JlAMHHas nuHenKa cosepluaeT KonebaHus, KOTopble He AAlOT 3BYKa, a Npu KonebaHWsaxX KOpOoTKOM
NVHEWKW BO3HMKaeT 3BYK. [ouemy? Kakol BbiBOA, Mbl MOXKEM C BaMu caenartb?
[JeAaTenbHOCTb yuYMTENA: NPOCUT YYalUMXCA 3aKpbITb Masa v onpeaenuTtb, 4to M3obpaxeHo Ha
cnangax (4eMOHCTPUPYIOTCA Claiapl C BOCNPOWU3BEAEHUEM €CTECTBEHHbBIX U UCKYCCTBEHHbIX 3BYKOB):
3BYK JIECHOIO py4bsi, MEHME MTUL, 3BYK LyMa AOXAA, Npubos v ap. Mpegnaraet yyawmmcs npunutm K
eIMHOMY MHEeHWI0 0 (HOPMY/IMPOBKE LieNien U 3aa4 ypoka.
JKcnepuMeHT ¢ ucnonb3oBaHneM uudposoi nabopartopumn Releon
«OT yero 3aBUCAT pasfIUYHbIE XapaKTEPUCTUKU 3BYKa»
O6opynoBaHue: aByxKaHasbHas npuctaBka-ocunnnorpad (puc. 1), HOyTOYK MKW NNaHLWeET, UHTepaK-
TUBHasA AOCKA WJIM 3KPaH C NPOEKTOPOM AJ1A AEMOHCTPaLUMK rpadmKoB, 3ByKOBOM reHepaTop, AMHaMKK
HWM3KOYACTOTHbIM Ha NoAcTaeke (puc. 2), MUKpodoH, KAMEPTOH Ha PE30HATOPHOM fALlMKe (puc. 3).

Puc. 1. lsyxkaHanbHasa npuctaBKka- Puc. 2. JuHaMUK HU3KOYACTOTHbIN
ocumnnorpad Releon Ha nofcTaBke

Puc. 3. KamepToH Ha pe3oHaToOpHOM siLLiMKe

Xopa akcnepumeHTa

Ha BeptukanbHbiM BXOA ocumnsiorpada noaKNovaloT MUKPOMOH U YCTaHABIMBAIOT AMANasoH pas-
BépTkn 30— 150 M. KamepToH mMogHOCAT K MMKPOMOHY M yAApAOT MO KaMepPTOHY MOIOTOYKOM.
MnaBHOM NMOACTPOMKOMW HYacCTOTbl Pa3BEPTKM M aMIMTYAbl CUHXPOHU3AUUM LOOUBAIOTCA NONyYEHUS
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Ha 3KpaHe YyCTOMYMBOMN OCLMINIOrPaMMbl, COCTOSILLLEN U3 HECKOJIbKUX NMePUOLOB CUHYCOUAbI, aMMu-
TyAa KOTOPOW YMEHbLUAETCA MO Mepe 3aTyxaHus KonebaHui kameptoHa. 3areM K ocuunnorpady
MOAKIOHAIOT AMHAMMWK, KOTOPbIW, B CBOIO O4Yepeab, MOAK/IOUYEH K 3ByKOBOMY reHeparopy, v Habsio-
[A0T U3MEHEHUA XapaKTEPUCTMK 3BYKOBbIX KOnebaHuit B 3aBUCMMOCTM OT HacTOTbl M aMIIUTyApl.
[anee yyeHMKM CONOCTABNAIOT OCLMNOrPaMMbl Pa3/IMiHbIX 3BYKOB C UX BbICOTOW, TEMOPOM W rpOM-
KOCTblO.

dtan 4. 3akpenseHue U3y4EHHOro MaTepunia, NpoBepoyYHas pabora

Mpepnonaraemasa NnpoaoMKUTENbHOCTb: 14 MUH.

[DeaTenbHOCTb YyYUTENA: KOHTPOSIMPYET BbiNOSHEHUE PabOTbl; NPOBOAUT BbIGOPOUHYIO MPOBEPKY;
opraHu3yeT NPOBEPKY BbINOIHEHUS 3aJaHWUI U aHaNn3 pe3y/bTaToB.

JeAaTenbHOCTb yYalUXCA: BbINONHAIOT yNpayKHEHWe B TeTPaAM, BbiABNAS 3aKOHOMEPHOCTH; aHa-
NIU3UPYIOT JAHHbIE U MOJTyYEHHbIE PE3Y/IbTaThl BbIYMCIEHWUI; OOCY>KAAIOT MNOSTyYEHHbIE PE3Y/bTaThl.

dtan 5. Pednekcua

Npeanonaraemas NpPoAoOMKUTENIbHOCTb: 3 MUH.

JeAaTenbHOCTb yuUTensa: ocyLLecTBseT pedIeKCUBHYIO CTaTUCTUKY YPOKA; AEMOHCTPUPYET dop-
MY/SIMPOBKY NpobGsieMbl U Lenel ypoka; 3aaaét sonpoc: «Kak Bbl Aymaete, pelweHa nv npobnema,
JoCTUrHyTa v uenb?» Ecnun npobnema He pelueHa W Lenn He JOCTUrHYTbI, AAET CBOE 06bsACHEHMWE.
Kpome Toro, npeanaraet yyalimMMcs B LOMOSIHEHUE K JOMALLHEMY 33A4aHMWI0 noayMaTth Hag cnocoba-
MU peLleHUs NOCTaBIeHHON NPoBAEMbl U LOCTUXKEHUSA YKa3aHHbIX Lienen.

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

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

Pedrnekcun @

| 6r1s10 MuTEpecHo. .. I DEL/I0 TPY/HO. - .

I H Hay"iwiachk... I [& lTEIIEEl: H MOr'y... I

l MHE 3aX0TeN0Ch. . . I [ menst ynuswro... |

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

Mpepnonaraemas NpPoAoOKUTENbHOCTb: 2 MUH

JeatenbHocTb yuutens: UHGOPMUPYeT O LOMALLHEM 33iaHWK; JAET KOMMEHTAPUIA MO ero BbiNos-
HeHwUto.

JeATenbHOCTb yYalMUXCA: 3a4al0T YTOYHSAIOLLME BONPOCH! O BbINOSHEHUW 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. 3apaHus 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 MeToaamu. CyTb X CBOAUTCA K TOMY, YTO aKyCTMue-
ckoe KonebaHue cHayana npeobpasyeTcs B 3/1EKTpUUECKOoe KonebaHue C CoXxpaHeHUeM
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TOM Xe (hOopMbl, a C/iefloBaTeslbHO, MMEIOLLLIEe TOT XKe CMEKTP, a 3ateM 3TO KonebaHue
aHanusupyetcsa anekTpuyeckumu metogamu. OauH U3 CyLLLeCTBEHHbIX pe3ynbTaToB rap-
MOHMYECKOro aHa/iM3a KacaeTcs 3BYKOB Haluel peun. Mo TeMOpy Mbl MOXKEM y3HaTb ro-
noc yenoseka. Ho uem pasnuyatorcsa 3ByKoBble KonebaHus, Koraa oamMH M TOT XKe Yeso-
BEK MOET Ha OHOM U TOW e HOTe pasniMyHble macHble? Jpyrumu cnosamu, 4em pasnu-
YaloTCA B 3TUX CNydasx nepuopmyeckue KonebaHus Bo3ayxa, Bbi3blBaEMble rOIOCOBbIM
annaparoM Mpu pasHbIX MNOMIOXKEHUAX ry6 1 A3blKa U U3MEHEHUAX POPMbI NMOJSIOCTH pTa U
rmotkn? OueBUaHO, B CNEKTPax MacHbIX AOMKHbI ObiTb KaKMe-To 0COBEHHOCTH, XapaK-
TEpPHble A/1A KaXKAOro [MacHOro 3ByKa, CBepX Tex ocobeHHOCTeM, KOTOpble Co3galoT
TemMbp ronoca AaHHOro yesioeeka. [apMOHUYECKUI aHANU3 MacHbIX NOATBEP)KAAET 3TO
npeanosioXeHue, a UMEHHO: IMaCHbIe 3BYKU XapaKTePU3YIOTCS HAJIMYMEM B UX CMEeKTpax
obnacreit 06epTOHOB C HONbLLIOW aMMAUTYAO0N, MPUYEM 3TU 0BACTU NeXKaT 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 4émM ocHoBaHa Takasi BO3MOXKHOCTb?

OrtBeT: rPOMKOCTb 3ByKa 3aBUCHT OT aMnnTyAbl KonebaHuii. bonee kpynHble kKanau Bbl-
3bIBaIOT OOMbLUYIO aMMIUTYLY, YEM MENKHE.

Tun Bonpoca: co ceo6oaHbIM OTBETOM (OTKPbLITbIN).

KomneteHuusa: HaydHOe 0ObACHEHWE ABNEHUN.

Tun Hay4YHOro 3HaHWA: 3HaHWe cofepKaHUs.

KoHTeKcT: okpyKatoLwas cpeaa.

KorHUT1BHbBIV YpOBEHDb: CpeaHuUN.

3adaHue 2

B kako#i nocnepoBaTtesibHOCTU Ha LWKane AJIMH BOJIH C/iefyeT pacnosioXuTb AMana3oHbl
CNbILUMMOTO 3BYKa, Y/IbTPa3ByKa M UHGpasByka?

OrtseT: HanbosbLuel AMHOW BONHbI 06nagaeT uHdPasByK, Aanee cremsyeT CblLUMbINA
3BYK. HanmeHbluel anvHon BonHbl obnagaer ynbrpassyk.

Tun BONpoca: OTKPbLITHIN.

KomneteHumsa: HayuHOe 0ObACHEHME ABNEHUN.

Tvn Hay4yHOro 3HaHUA: 3HaHWE COLEePIKaHMS.

KoHTeKcT: okpy»atowas cpena.

KOrHUTUBHbBIN YpOBEHb: HU3KUH.

3adaHue 3

[apMOHWYECKMM aHaNM30M 3BYKa HasblBalOT

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

B) yctaHoBnEeHWe 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

PelieHune: rapMOHMYECKMM aHaNM30M 3BYKa Ha3blBAlOT YCTAHOBJIEHUE YACTOT U aMMn-

Ty4, TOHOB, BXOAALLMX B COCTAB C/IOXHOIO 3BYKa.
OrtBeT: 2.
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Tun Bonpoca: c BbiIbopoM oTBeTa (3aKPbITbIN).
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/IEHNE MEHSETCS NPU HEU3MEHHOW CUJIe TOKA, MeHAETCA U HanpsikeHue. [oBo-
PAT, YTO NPOUCXOAUT MOAYNALMA 3NEKTPUYECKOrO CUrHaNa — BO3HWMKAIOT 3MIEKTpUYe-
ckue konebaHusA. TakMM 0Opa3oM, B OCHOBE 3/1EKTPOAKYCTUYECKOro MeTofda aHanvsa
3BYKa JIEXXUT npeobpasoBaHue 3ByKOBbIX KONlebaHU B 3NEKTPUYECKHE.

Orser: 4.

Tun Bonpoca: ¢ BbiIbopom oTBeTa (3aKpbITbil).

KomneteHuumsa: HayuHOe 0ObACHEHME ABNEHUN.

Tun Hay4HOro 3HaHUSA: 3HAHUE COAEPIKAHUS.

KoHTeKcT: okpyKatoLas cpega.

KOrHMTMBHbIV YpOBEHb: CpeaHUi.

3adaHue 5

MOXHO M, UCNOJb3ys CMEKTP 3BYKOBbIX KONebGaHWi, OT/IMUYUTL OAMH [MACHbIM 3BYK OT
apyroro? OTBeT nosicHuTe.

OTBeT: MOXHO.

Ob6bscHeHMe: macHble 3BYKM XapaKTepu3yloTCA Ha/lMuMeM B MX ChekTpax obnacrei
06epTOHOB C GO/MbLLIOW aMMAUTYAOMN, NPUYEM 3TH 06NACTU NeXKaT A1 KaXKAOW rnacHowm
BCErAa Ha OJHMX U TeX XKe YacToTax He3aBUCMMO OT BbICOTbI MPOMETOro rMacHOro 3ByKa.
KakablM KOHKPETHbIM 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: n3yuntb ocobeHHOCTM NoBEeAEHUSA BELLECTBA NPW NEPEXOAEe U3 TBEPAOro Co-
CTOSIHWUA B XKMAKOE M 0OpaTHO; pacCMOTPETb MPOLECCHI NIABNEHUS U OTBEPAEBAHUA KpUCTa-
NNYECKUX Ten.

3apauu ypoka:

* obyuyarowme: chopMMpOBaTL 3HAHUSA O XapaKTepe ABUXKEHWUS U B3aUMOLEWCTBUSA Mosie-
KyN BELLECTBA B Pa3/IMYHbIX arperaTHbiX COCTOSHUSAX, B3aUMHbIX Nepexofax BellecTsa U3
OHOrO arperaTHOro COCTOSIHUS B ApYyroe, O npoueccax niaBfeHUs U KpUcTaiiMsauuu;
chopMrpoBaTh MOHATUA O Mpoueccax MNiaB/eHus, oTBepaeBaHus (Kpuctannumsauuu),
Temneparype nnaeneHus (Kpuctannusauum);

* BOCMUTaTesIbHble: CoCcOOCTBOBATL (HOPMUPOBAHUIO KOMMYHUKATUBHOM KYNbTYpbl yya-
LLMXCA U BOCNUTAHWUIO 3CTETUYECKOIO BKYCa,;

* pa3sBuBamolme: CnocobCcTBoBaTb (HhOPMUPOBAHWUIO MHMOPMALMOHHOM Ky/bTypbl y4ya-
LMXCA U Pa3BUTUIO YMEHWI aHaNIN3MpPOBaTb, CPaBHWBATb, (hOPMYIMPOBATb BbIBOAbI.

Tun ypoka: KOMOUHUPOBAHHbIN.

MeToa npoBeaeHUsA: penpoiyKTUBHbIN, YACTUYHO-TIOUCKOBBIW, UCCIeA0BaTENbCKUN.

®opmbl paboTbl yyawmxca: hpoHTanbHas, MHAUBUAYabHAsA, FPyNnoBas.

®dopmMupyemble yMeHUA: aHaNU3MpoBaTh rpacduKk1, ONpeaensaTb U OObACHATb MOHATUSA,
[enatb BbIBOJ Ha OCHOBE NOJTy4eHHON MH(OPMaLMK, OLLEHUBATb CBOU JOCTUXKEHUS.

NMnaHupyemblie pesynbrarthbi:

* NMpepmeTHbIE: pa3BUTHE YCTHOM peyn; pa3BUTUE YMEHUIM OTBEYaTb Ha BOMPOChI, BbICKa-
3blBaTb CBOE MHEHUWE; aKTMBU3aLMA U3YYEHHOro MaTepuana;

* MeTtanpeameTtHble: popMUPOBaHUE YMEHUS CUMCTEMATM3MPOBATbL paHee NpPUOBpeTEH-
Hble 3HAaHWSA; OCYLLECTB/IEHUE PErYNATUBHbLIX AEMCTBUIA CaMOHAbNOAEHUS, CAMOKOHTPO-
Nsl, CAMOOLIEHKHM B NpoLlecce KOMMYHUKATUBHOMN AeATeNIbHOCTU; YMEHWE OpraHW30BbIBaTb
yuyebHOe COTPYAHUYECTBO M COBMECTHYIO AeATENbHOCTb CO CBEPCTHUKAMU, yMeHue pabo-
TaTb MHAWBMAYA/IbHO U B rpynnax;

* JInyHocTHbIE: hOPMUPOBAHME MOTUBALMU K U3YHEHUIO MaTEMATUKU U (PU3MKK; pa3Bu-
THe TBOPYECKUX CMOCOBHOCTEMN.

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

MnaH ypoka

J1an 1. MotuBaumsa K oeAaTeNbHOCTH (2 MUH).

Jtan 2. Aktyanusaumsa v 0606LieHre 3HaHKK (8 MUH).

J71an 3. U3yueHue Hoeoro matepuana (10 mMuH).

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

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

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

tan 1. MoTuBauuma K aeATeNbHOCTH

Mpepnonaraemas NPoAOKUTENLHOCTb: 2 MUH.

JeaTenbHOCTb YYUTENA: NMPOBEPSAET FOTOBHOCTb K YPOKY; OpraH13yeT BHUMaHWe Knacca kK pabore
Ha YpOKe; CO34aET NOJIOXKMTENbHbIN SMOLMOHANbHbIA HACTPOW Y ydaLLMXCA.

[eAatenbHOCTb yYyalmMXCA: 3MOLMOHAIBHO HACTPaMBAOTCA Ha NPEACTOALLYIO y4eBHYI0 AeATeNbHOCTb.

dTan 2. AkTyanusaums m 06o6ueHre 3HaHUN

Mpepnonaraemas NpPoAoAKUTENBHOCTb: 8 MUH.

JeatenbHOCTb yuuTena: nposoauT (poHTanbHylo Geceny; akTyasM3vMpyeT UMEIOLMECA 3HAHWA Y
yyalmxcs; npoBogut obobLieHne TEPMUHOMOMMHYECKOro U MOHATUMHOMO arnnapara, MCMnoJib3yeMoro
AJ151 ONWUCaHMWSA arperaTHbIX COCTOSHUIM BELLECTBA; CO34AET ANA YHALUMXCA NPOBNEMHYIO CUTYaLMIO; MO-
Oy)XAaeT K BbICKa3blBaHUIO NPeasioXKeHU 0 cnocobe U CpeacTBax AOCTUKEHWUS MOCTABIEHHOM Lenu.
JeAaTenbHOCTb yYalMXCA: OTBEYAIOT HA BOMPOChI; BbICKA3bIBAIOT CBOWU NPEANOIOXEHUS; Npeana-
ratoT M COMIACOBbLIBAIOT C YYUTENEM TEMY U L€ YPOKA; NpeasiaratoT Cnocobbl M CpeacTBa LOCTUKeE-
HWS Lefiel; BbIMOJIHAOT TeCTUpOBaHWe B npuaoxeHun MyTestX.

dtan 3. U3yueHne HOBOro maTtepuana

Mpepnonaraemasa npogomxkutenbHocTb: 10 MUH.

DeatenbHocTb yuntensa: nposoauT dpoHTanbHyo beceny; akTyanmsupyeT UMEIOLLMECS 3HAHUA Y
yyalmxcs; NpoBoanT 0606LieHne TEPMUHOMOrMYECKOro U NOHATUMHOrO annapara, UCrnosb3yeMoro
A1 OMUCAHWA PA3/IMYHbIX COCTOSIHUM BELLECTBA; CO3AAET A/1A yHaLMXCA NPODBAEMHYIO CUTyauMIo;
noby>KAaeT K BbICKa3blBAHUIO MPEAJ/IOKEHUIH O Cnocobe U CpeacTBax LOCTUNKEHWUA NOCTABNIEHHOM Lie-
NW; opraHusyeT obcyKaeHne NPOCMOTPEHHOro BuaeodparmeHTa.

JeATenbHOCTb yYalMXCA: OTBEYAIOT Ha BOMPOChI; BbICKA3bIBAIOT CBOW NPEANOIOXKEHUA, aHan3n-
pYIOT NPOCMOTPEHHbIN BuAeohparMeHT.

dtan 4. lNpumeHeHWe Nony4YeHHbIX 3HAHUH

Mpepnonaraemas NpPoAoOMKUTENBHOCTb: 12 MUH.

JeatenbHoCTb yuntens: hopMyvMpyeT 3ajaHne; KOHTPOIMPYET BbIMOSIHEHWE PabOoTbl; OpraHU3yeT
paboTy B Masibix rpynnax; opraHusyeT 0OCy>KAeHWEe pe3ynbTaToB MCC/IeA0BaHMA; HABOAALMMU BO-
NpocamMu NMoMOraeT BbIIBUTb MPUYMHHO-C/IELCTBEHHbIE CBA3W MEXAY PA3/IMYHBIMU XapaKTepucTuKa-
MW 3BYKa, MOMOTaeT BbIACHUTb MPUYMHBI LOMYLLEHHbIX MHCTPYMEHTAJIbHBIX UM CTAaTUCTUYECKUX OLUU-
60K, onpeaennTb Cnocobbl MX UCMPaB/IEHUS.

JeAaTenbHOCTb yYalUXCA: OTBEYAOT Ha BOMNPOCHI; aHAM3MPYIOT rpacuvK NiaBneHus nbja 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
M3MEepEeHUW U Pacy€ETbl B TeTPaaM.

Yuauwmecs msyyatot rpadmk, nsobpaxkEHHbIN Ha pucyHKe 1, 1 oTBeuyaloT Ha BOMPOChI.

1. YTo nponcxommuT Ha KaxkaoMm ydacTtke rpaduka? Kakue yyacTku rpadmka COOTBETCTBYIOT HarpeBa-
HUIO?

(OtBet: ABwu CD.)

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

(OTBET: NPY HarpeBaHWM TeMMNepaTypa BeLLECTBA MOBbILLAETCSA, a MPU OXNAXKAEHUU — MOHUXKaeTCs.)
3. Ha kakux yyacTkax rpacmKka Temneparypa BelliecTsa He MeHseTcsa? YT1o 3To o3Havaet?

(OtBet: BC v EF; 3111 yyacTku rpacmka COOTBETCTBYIOT NPOLLECCaM NNaBjeHNUs Jibaa U OTBEPAEBAHUSA
BOAbI.)
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Puc. 1. Tpacduk nnaBneHus nbaa U oTBepaeBaH1A BoApbl

4. Moyemy yyactkn BC v EF rpacvka napannenbHbl ocu BpemMeHu?

(OTBeT: TeMnepatypa BeLecTBa Ha 3TUX y4acTKax He U3MeHseTCS.)

HeaTtenbHocTb yuntena: — A Tenepb AasakTe BbiNosHUMM paboTy no nposepke chopMyNIMpPOBHHOM
paHee runortesbl. [1ns 3Toro He06X0AMMO NMPOBECTU SKCMEPHUMEHT U NPOAHANU3MPOBATbL NOTyYEHHbIe
AaHHble. He 3abyabre Takke cchopMynMpoBarb BbIBOAbI.

Xoa pa6otbi

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

Puc. 2. latunk Temneparypsl

2. 3anyctute nporpammy Releon Lite.

3. Onpepenute Temnepatypy Bo3ayxa B knacce. Copocbre 3HaUEHUA AaTyMKa TeMmeparypbil.

4. Cnerka Kacascb AaT4MKOM TeMrneparypbl OTKPbITOW TAA0HU, ONpeaenTe MakcMMalbHoe 3HaYeHue
TeMneparypbl IaJ0HM (Y KaXKAoro yyalerocs B rpynne).

5. N3mepbTe TeMnepatypy Bo3fyxa BHYTPU BapEXKKH, ieXKallen Ha cTone.

6. OnpenenuTte Temnepatypy NafoHW B BapeXKax.

JeaTenbHOCTb yHYalWMUXCA: NPOBOAAT SKCMEPUMEHT; 3HAKOMSAT YUUTENA C Pe3y/bTaTaMu BbiNOSHEH-
HOW paboTsl.

Llenb: onpenenutb, rpeioT v BapexXKu.

lMnoTesa: oTMeTbTe Balle NpPeanosioKeHHe:

* BapPEXKW rpetoT;

* BaPEXXKW COXPAHAIOT MOE Teno.

Hanee 3anonHatot 1abnuuy.
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Tabauya
MporHo3zupyemas MakcumanbHas BepHocTb
TeMneparypa TeMneparypa nporHosa

Temnepatypa pyk

Temneparypa B nycTbix BapexKKax

Temneparypa pyk B Bapexkax

Janee aHanu3upyloT nonyyeHHble fJaHHble, OTBEYas Ha BONPOCHI:

YT1o ABNsSeTCA UCTOYHMKOM Tensa B 3TOM 3KCNepUMeHTe?

Ecnu Bapexkkn He BbloenAOT TENIO caMu rno cebe, TO NoveMy B HUX Tenno?

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

dtan 5. KoHTponb ycBoeHua matepuana, o6cy>kaeHue AonyLUeHHbIX OWMBOK U X KOppek-
uusa

Mpepnonaraemasa NpoaoOMKUTENBHOCTb: 7 MUH.

DeatenbHOCTb yunTtensa: opraHusyet obCyaeHne pesynsTaToB UCC/efoBaHWs; HaBOAALWWMU BO-
npocaMu nomoraet ydawmmcs chopMynnpoBaTb MpaBuibHbIE BbIBOAbI; OTMEYaeT MPOTMBOPEYUS
Mexnay oXxXnoaeMbiMU U NONTYYEHHBIMU pe3ysbTaTaMU.

JeAaTenbHOCTb yYaLUXCA: CPaBHWBAIOT CPefHUE pe3y/bTaTbl CBOEM rpynmbl C pesysbrataMu, Nony-
YEHHbIMW APYrMMU rpynnamu; hopMyMpyIoT BbIBOAbI M OOPMAAIOT 1abopatopHoe UcCefoBaHue B
TeTPaam WM Ha crieumanbHbix 6naHKax.

dtan 6. lomawHee 3apaHue, pepnekcus

lNpeanonaraemas NpPoAoOMKUTENIbHOCTb: 6 MUH.

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

ocyLecTBNseT pet/IeKCUBHYIO CTaTUCTUKY YPOKa MO KOIMYECTBY YHALLMXCS, Y KOTOPbIX MHAEKC Kavye-
CTBa Bbllle 3HayeHusi 5; AeMoHcTpupyeT GopMynMpPoBKM NpobrieMbl U Lefen ypoKa; CrpallvBaeT:
«Kak Bbl gymaerte, pelweHa nv npobnema, [OCTUrHYTbI v uenn?» Ecnu npobnema He pelueHa v uenu
He AOCTUrHYTbI, fAET cBOE oObsAcHeHue. Kpome Toro, npepnaraer ydawmmcs B AOMOJHEHWE K [LO-
MallHeMy 3alaHUIO NMoayMaTb Haj, Cnocobamu pelleHUs MoCTaBneHHOW NpobneMbl U LOCTUKEHUS
YKa3aHHbIX Liefieu.

[eaTenbHOCTb yYyalMXCA: 330al0T YTOYHSAIOLME BOMPOCHI O BbINONHEHUW JOMALUHErO 3aAaHus;
paccyMTbIBAIOT MHAMBUAYANbHbIM MHOEKC Ka4yecTBa YPOKa; OnpenensioT cTerneHb COOTBETCTBUS Mo-
CTaB/IeHHbIX LeNlen pe3ynbrataM aeAaTeslbHOCTH, 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 KonuMpoBaHUA (MHCTPYKLMA NO BbINOSIHEHUIO TECTa, aHKeTa A5 pac-
4yéTa MHAMBKUAYANIbHOrO MHAEKCA KayecTBa ypoka, 3aaaHusa gns nogrotoeku k O3, BIP
no dusuke).
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DPU3UKA

MHCTPYKUMA NO BbINOIHEHUIO TecTa
 Bbibpartb TecT B nanke (puc. 1).

TOUYKA \!pocm

[ MyTestStudent
| | Tect Hactpodica  Crpaswa

4

MyTestX

Bufemate ogms vy § sapasnmon oTeeTal

i

|
Tect ne emlpad 010518 108

Puc. 1. Bbibop Tecta

* OrtkpbiTb hann (puc. 2).

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

:_i Tecr no Teme sArparatipe cocror-i seiuscraas il - My TestStudent
Daiin  Tect Hacrpofise Crpaske

TR B | 2ES

OTepsIT TecT: "

Beero sagasngl & vecte: 10, Henacs BEIMOMHITE ECe SATAHIE NPEBATEHO. .

KFLWIEPEIJ.I OYONLSON LR

"I v wewew 3% uaxe. Gatios;

4" wg wewee 7% uaxc. Satios;

"3" we wewes F0% uave, Satios! x
Jlns HaMAns MPOXGEIEHIE TecTa fafite xosanay Teet -> Hasams rect. M YTE st

Beafierure g 02 ©AEEASHTON OTEETE

Puc. 3. Hauano tecta

* Beectu ums, amunuio, knacc 1 Haxkatb Ha KHonky OK (puc. 4).

B 7
Bigiia  Tect Hecrpofine Crpseca
BN 4N N AR=aN W]
S —
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A
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"4 e sanae 7096 vawe, Haviss;
MyTestX

"3" we maner 0% wane. Banres;
Jns wamasa mpotoEdeHis TecTa safite posanTy Tect - Havwars TecT.

Hamiseni TectT!

TNITS OEW 110 5 BREFTON DTRETS

Hobpoe yrpo! Kax Bac 3onyr?

[ o

Dasmiisy peeepuTy

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

Tiper =z vrmar s parr e ¢ o reossses parpger rpps it - RS Ted U gaes - ¥ &
fisds Ty Fisopodas CTopass

¥ &

Paccrommine Mesy coCearuMil YACTIIEAMNE BEImecTng Man0 (Ol TPAkETIFSCKI COmpHECoTeR). 3o
YTESTREDCHI COOTMETCTHYCT AEOIEITIL

Tepamm Ten i wmawocTed
Tombke TRepILY TEN
Tomeo waumEocTed

[pepamsx Ten, saLaxoctedl i razon

Puc. 5. Bbinonxenune tecta

AHKeTa gns pacyéta MHAMBUAYANIbHOMO 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

3apaHua ana nogrotoeku k O3, BIP no dusumke:

lpu onyckaHuK B CTakaH € ropsiyer BOAOM AepeBAHHON U alIlOMUHUEBOW NTOXKEK

1) anloMUHKUEBas NIOXKKa HarpesaeTcs ObiCTpee, Tak Kak MIOTHOCTb afloMUHKUA Bonblle
2) anioMUMHUEBas JIOXKKa HarpesaeTcs BbicTpee, Tak Kak TensonpoBOAHOCTb aflOMUHUSA
BbilLE

3) nepeBaHHAsA NIOXKKa HarpesaeTcs ObICTpee, TaK Kak MIOTHOCTb JepeBa MeHblie

4) nepeBsiHHas NOXKa HarpesaeTca bbicTpee, Tak Kak TenoNpoBOAHOCTb AepeBa HUXKe
OrtgerT: 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 naboparopHbix pabor

JlabopamopHasa paboma Ne 1.
3akoH lMackansa. Onpedenenue 0aBneHus xuokocmu (7 knacc)

Tun paboTbi: NpakTMyeckasn pabora.

Llenu paboTbi: 3KCNeprMMeHTaIbHO M3y4mnTb 3aKoH Mackans; uccnenoBarb USMEHEHUS AAB-
NEHUSA KMOKOCTU C U3MEHEHUEM BbICOTbI CTONOA KMAKOCTH.

3apaum paborbi:

1) paccuuTarb rugpocTaTMyecKoe AaB/eHue;

2) NOATBEPAMTb HA OCHOBAHUM 3KCMEPUMEHTAsbHBIX AaHHbIX 3aKoH [Mackans.

O6opynoBaHue U MaTepuasbl: KOMMbIOTEP, MAAHLIET UK cMapTdOH, uudposas nabo-
patopus Releon c patunkom abcontotHoro aasnenus 10 klMa, wratne, MepHbIN LMAMHAP, TPY6-
Ka, MHenKa.
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OcHoBHble cBeaeHus

B »XmMAKOCTAX YacTMLbl NOABUKHbI, MO3TOMY OHU He UMelT cobCcTBEHHOM hopMbl, HO 0bna-
[aloT cOBCTBEHHBIM 0OBEMOM, COMPOTUBIAIOTCSA CXKATMIO M PACTAXKEHUIO, HE COMPOTUBAIOTCA
aecdopmMauun casura (CBOMCTBO TeKydectu). B nokoswwencs »uaKkoctu cyliecTeyeT asa Buaa
CTaTUYECKOro AaB/ieHWsA: rMapocTaTMyeckoe M BHelwHee. Bcnepcteue nputskenus k 3emne
YKMOKOCTb OKa3blBaeT AaB/IeHWe Ha AHO U CTEHKM COCYAa, a TaKXKe Ha Tena, HaxogAwmecs BHy-
Tpu Heé. [aeneHue, obycnoeneHHoe BECOM CTON6Oa >KMAKOCTM, HasblBaloT 2udpocmamudye-
ckum. [laBneHune KMAKOCTU Ha PasHbiX BbICOTaX PasfiMYHO U He 3aBUCUT OT OPUEHTALMMU MNJIO-
LaAKMU, HA KOTOPYIO OHO NPOWU3BOAMUTCS.

MycTb XMAKOCTb HAXOAUTCA B UMIMHAPUYECKOM COCye C nnowanbto ceveHuns S. Boico-
Ta cTonba kuakoctu pasHa h. Mcnonb3ys dopmyny onpeneneHus gaBneHUs, MOXKHO 3anu-
catb:

_mg pShg _
S S

N3 cdopmynbl (1) BUAHO, YTO rMAPOCTATUYECKOE AABMIEHUE XXMAKOCTU 3aBUCUT OT MJIOTHO-
CTU D >KMOKOCTHM, OT MOAY/S YCKOPeHUsi g CBOOOAHOro nafgeHus U ot mybuHbl h, HA KOTOpOM
Haxo4MTCA paccmarpyBaeMas Todka. [lmgpocTatnyeckoe faBneHue He 3aBUCUT OT hopMbl CTON-
6a >kugKoctu. MybuHa h oTcunTbIBAETCA MO BEPTUKA/M OT PaCCMaTPUBAEMOMN TOUKMU A0 YPOBHS
CcBOOOAHOW MOBEPXHOCTM KMAKOCTU. B ycnoBusx HeBecoMoOCTH ruapocTaTtMyeckoe LaBNeHue
OTCYTCTBYET, TaK KaK Mpu 3TUX YCIOBUAX KUAKOCTb CTAHOBUTCS HEBECOMOMW.

BrewHee O0aBneHue (p,,) XapakTepusyeT CxKaTue XXUAKOCTU NoA AEWCTBUEM BHELUHEN Cu-
nol (F,,). Ero 3Ha4yeHWe MOXXHO paccuutaTb no dopmyne:

pgh. (1)

b _ Fen
BH S

MNpuMepamu BHELLHero AaBneHus ABNATCA aTMochepHOe AaB/eHUe 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 [lackans.

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

TexHuka 6e3onacHocTH

MpucTynas K BbinosHeHWIO nabopaTtopHoM paboTbl, BHU-
MaTe/lbHO O3HAKOMbLTECH C LensiMu u obopyanosaHuem. BHu-
MaTefibHO CJ/lyllaiTe M BbINOHAWTE TpeboBaHUA yuuTens,
He nonb3yntecb npubopamu 6e3 ero paspelueHus. AKKy-
paTHO obpallanTech CO CTEKNAHHBIM MHBEHTAPEM.

MUHCcTpyKuMA MO BbINOSTHEHUIO

1. I3yunte OCHOBHbIe CBeleHUS.

2. CobepuTe 3KCNepuMEHTasbHYIO YCTAHOBKY MO PUCYHKY.

3. MNopkniounTe fatymk paeneHus.

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

5. 3anonHuTe MepHbIv LUAUHAP BOOOM.

3KCI'IepVIMeHTa}'I bHaA YCTaHOBKa

B conepxaHue 113




TOUYKA \!pocm OUINKA

6. 3anuwunTe NOKa3aHWA AaTtynKa AasneHus B Tabnuuy.

Tabnuya
Ne AasneHue MnoTtHocTb Buicota o1 koHUa PacuétHoe
n/n no patuuky p, MNa KUAKOCTHU D, Kr/M3 TPy6KN RO nosepx- paBneHue p, MNa
HOCTH XXUOKOCTU h, M
1
2
3
4
5
6

7. U3mepbTe rmybuHy, Ha KOTOpoe norpyeHa Tpybka. Paccuutaite rupgpocrtatMyeckoe
aaeneHue no dopmysne (1). Pesynbrarbl 3anuiwimnte B Tabnuuy.

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

9. OTBeTbTe Ha KOHTPOJIbHbIE BOMPOCHI, BbINOSHWTE 3a4aHMA U COPMYIUPYUTE 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 yBnékca duankon. Cnyunnocb 3To o4yeHb paHO — Korga emy
6b110 11 net. OpgHaxkapl 3a 0b6eoM OH 3a4en CToNnoBbIM Npubopom thasHcosoe 610A0, U ero
3auHTepecoBana NpuMpoaa 3ByKa, KOTOPbIA OH MPU 3TOM ycbiwain. Toraa OH BbINOHUA CepUI0
3KCMEePUMEHTOB, pe3ysbTaTbl KOTOPbIX M3/10XKUN B CBOEW MEepPBOM HayyHoW pabote «Tpakrar o
3ByKax» (1634—1635).

Marepuanbi K ypoky

KoHTponbHbie BOonpochbl U 3aaaHUsA

1. Kakoe paBneHue HasbiBaOT rMAPOCTATUYECKUM?

2. 3anuwuTe chopmMyny A5 pacyéTa AaBNEHUS XUOKOCTH.

3. Kak ucnonbsyetcs 3HaHWe O r’MAPOCTATUHECKOM AABNEHWU B ObITY U TEXHUKE?

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 cocyze. Mcnonb3ys pucyHOK, yCTaHOBUTE COOTBETCTBME MeXAay (hu-
3MYECKUMU BeIMYMHaMK U popMyniaMu, MO KOTOPbIM UX MOXKHO paccuuTatb. K kaxxgomy
3/IEMEHTY nepeoro ctonbua noabepute COOTBETCTBYIOLMI 3/1EMEHT U3 BTOPOTO.
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1
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Ky6uK, norpyXEHHbli B COCYA, C KMAKOCTbIO

®Dusnueckue BesIMUUHbBI dDopmysnbi
A) [laBneHue XMOAKOCTU Ha HUXKHIOKO rpaHb Kyburka 1) p,.ga
B) Cuna paBneHus >KMAKOCTU Ha BEPXHIOIO FpaHb KybuKa 3
B) Cuna Apxrmepna, fencCTByOWAs HA KyOUK 2) 5Px9a
3) Spc?
meg
4) p,ga®
3
5) 2 Puga’

3anuwute B Tabnuuy BbibpaHHble LMPLI NOL COOTBETCTBYIOWMMKU BykBamu. Lindpol B
OTBETE MOryT NOBTOPATLCA.

A | b | B

OrtBerT: 234.

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

Tun pabortbi: nabopartopHas pabora.

Llenb paboTbi: U3yunTb yCOBUE TEMIOBOrO paBHOBecHsA 6e3 ydéra TennoobMeHa C OKpy-
Kalowen cpegom.

3apauu paborbi:

1) paccuuTatb KONIMYECTBO TEM/IOTbI, OTAAHHOE ropsyYer BOAOM, U KOJIMYECTBO TEM/IOTbI, NO-
Ny4eHHOe XON04HOW BOAOM, NMpU TennoobMeHe;

2) coctaBuTb ypaBHeHHe TenioBoro H6anaHca;

3) cpaBHWUTb U OOBACHWUTbL MOJyHEHHbIE AAHHbIE.

O6opynoBaHue u Martepuanbl: KOMMblOTEP, Nporpamma ans usmepenuit Releon Lite,
MYNBTUAATYMK, LY, KANOPUMETP, MEPHbIM CTaKaH, 3N1EeKTPOYaNHKK.
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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, MOXHO A0OABUTL B YaLLKY
XonogHou Boabl. B pesynbrate TennoobmMeHa 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 TennoéMKOCTb 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 XOoNOoAHOM BoAbl; t, — HayanbHas Temneparypa Xo/lI04HOM BOAbI.

Mpouecc TennoobmeHa byaem m3yyatb B Kanopumetpe. Kanopumetrp — 310 dmanyeckui
npubop, UCMOb3yeMbli ANs TEMOBOM U30NALMMU XKUAKOCTU OT OKpY)KatoLen cpeabl. Tak Kak
MeXAy BHYTPEHHUM U BHELLUHWM COCyAaMM KanopumeTpa obpasyeTca BO3AyLUHas NpOC/onKa,
1O Gnarogaps Masnom TenNoNPOBOAHOCTU 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 BOAOM.
Torga cymma nosyyeHHbIX TeflaMu KONIMYeCTB TeMoTbl paBHa HyJo:

Q+Q,=0. (1)

YpaBHeHue (1) Ha3biBatoT ypaBHeHuem mennoBozo 6anaHca.

UHcTpyKuMA No BbINONHEHUIO

1. I3yunte OoCHOBHbIe CBeeHUS.

2. CobepuTe 3KCNEepUMEHTaSTbHYIO YCTAHOBKY MO PUCYHKY 1.

[na storo HanenTe 100 Mn xonogHoM BoAbl B KANOPUMETP U NMoMecTuTe B Boay Lwyn. Lllyn
NOACOEANHUTE K MYNIbTUAATYUKY, @ MYNbTUAATYMK NOAK/IOUUTE K KOMMbIOTEPY.

I.:liif. "ll||| E-;.].El.tl

Puc. 1. 3kcnepvMeHTanbHas yctaHoBKa
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3. 3anyctuTe Ha KoMnbloTEpe Nporpammy ana usMmepeHun Releon Lite. OctaBbTe akTUBHbLIM
TONbKO AATYUK TEMNEPATYPbl XXMAKOCTU U ra3a, OTKJIIOYUB OCTasIbHblE JATYMKM.

4. Haxxmute kHonky Myck.

5. [oxnauTecb, Koraa rpaduk BbIPOBHAETCS U TEMMNEpATypa CTaHET NOCTOSHHOM (puc. 2).

Relab Lite < Haaap

Puc. 2. lNocTtpoeHue rpaduka

6. 3anuwuTe 3HaYeHUs TeMnepaTypbl U 0ObEMa XONOAHOM BOAbI B Tabnuuy.

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. 3anuwwuTte 3HayYeHWe Temnepatypbl U 0ObEMa ropsyen Boapl B Tabnuuy, Koraa rpadmk

BbIPOBHAETCS U TeMMnepartypa CTaHeT NOCTOSSHHOM (CM. puc. 2).

9. MepeneiTe ropsuyio BoAy K XO/IOAHOW, HAXOAALLENCS B Ka/lOPUMETPe, U MOMECTUTE Tyaa
wyn. [lns Toro 4tobbl YCKOPUTHL NPOLIECC TeMIO0OMEHA, MOXHO pa3MeLlaTb XXUAKOCTU AaTuu-
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 Tabnuuy.

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

15. CpaBHMTE KONIMYECTBO TensoTbl, OTAAHHOE ropsiyer BoAoM, C KONMYECTBOM TEM/OThl,
NOJly4eHHbIM XONO4HOM 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 pa3HoOW TemnepaTypbl B C/IEAYIOLUMUX CyYasX:

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 Pe3ybTaThl.

A 3HaeTe nu BbI, YTO ...?

Boga — 310 ocobeHHoe BelwecTBo, obnagaroliee CamMoM BbICOKOM Cpeau >KMOKOCTEM
yAenbHOM TennoémKocTblo. Ho camoe MHTepecHoe, YTO yaesbHas TenjaoéMKOCTb BoAbl (Npwu
TOYHbIX U3MepPeHUsX) CHWKaeTcs npu Temneparype 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.

11 20= =20

i ==

H10= =10 &
2

Puc. 1. MNpunbopbl Ans usmepeHus Temneparypbl

OTBerT: 4.
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3.2. Temnepartypa Tena 3n0poBoro Yenoeeka paeHa +36,6 °C, Takyto Temneparypy Ha-
3blBalOT HOpMasbHOW. Ha pucyHke 2 nzobpaxkeHbl Tpu TepmomMeTpa. YeMy paBHa ueHa
AeneHns TepMoMeTpa, KOTopbI NMOAOWMAET AN 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

[Harite oteT B rpagycax Uenbcus.

Ortser: 0,1 °C (nopoWpéT nepBbii TEPMOMETP).

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

YeMy paBHa MOLLHOCTb YalHKKa?

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

Motepsmu Tenna npeHebpeysb.

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

JlabopamopHuas paboma Ne 3.
UccnedoBanue konebamenorHo20 08uxeHus npyxxuHHO20 MasmHuka (9 knacc)

Tun pa6orbi: naboparopHas pabora.

Llenu pabotbi: uccneaoBatb rapMoOHUYECKME KonebaHUs Npy>KMHHOMO MasTHUKA C MOMO-
WbIO AATYMKA YCKOPEHUS; MPOAOIIKUTb M3y4aTb BO3MOXKHOCTU LM(MPOBLIX AATYMKOB U NPO-
rpamMmbl gns uamepeHui Releon Lite.

3apaum paborbi:

1) onpegenutb NIOCKOCTb KonlebaHmi;

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

3) paccuuTarb XKECTKOCTb MPYXKUHbI, 3Hass MAccCy rpysa C AaTYMKOM, U nepuog KonebaHui
MPY>KMHHOIO MasTHWKA;

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

O6opynoBaHue U MaTepuasnbl: KOMMbIOTEP, NporpaMma ansa uamepenuit Releon Lite, aar-
UMK YCKOPEHMS, pyneTKa UK SIMHerKa, NpyxuHa (Habop Npy>KMH OAMHAKOBOM AJIMHbI Pa3HOM
YKECTKOCTH), Ipy3 C KPIOYKOM, ABYXCTOPOHHWUI CKOTY W LUTATUB C IANKOM, /IEKTPOHHbIE BECHI.
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OcHoBHble cBeaeHus

MNpy>KWHHBIN MasTHUK — 3TO hU3M4ecKas Moaesb, COCTOALLANA U3 Ipy3a MacCor m v NPYXKuHbl
YKECTKOCTbIO k. [MpK 3TOM Maccow NPY>KUHbI MO CPABHEHUIO C MACCOM rpy3a MOXHO npeHebpeyb, a
TpeHue B KosnebarenbHon cucteMe otcyTcTByeT. [py>KMHHBIM MaATHWUK MOXKET coBepLuaTb Koneba-
HWA B BEPTMKA/IbHOW W/IM B TOPU3OHTAIbHOM NnockocTu. Mccnenoeanus konebaHui Npy>KMHHOTO
MasTHWKa Bynem NpoBOAMTb B BEPTUKASIbHOW MIOCKOCTU C LE/bIO CBEAEHWUSA K MUHUMYMY CWJb
TpeHus. Kpome Toro, npu Takom paccmotpeHun 6onee yaobHO NPUKPENUTbL AATYMK YCKOPEHUS.

Korga rpys BbIBOAUTCS M3 MONOXKEHUS PABHOBECUS, HANPUMep NPYXXMHA CXKUMAETCA Ha He-
KOTOPYIO BENIMYMHY, rpy3y coobLLaeTcss HEKOTOPbIM 3anac noTteHuuanbHou aHepruu. Ecnum Te-
nepb OTNYCTUTb rPy3, TO OH OyAeT ABUraTbCs K MOJIOXKEHUIO PABHOBECHS, NMPYXKMHA HAYHET BblI-
npAMAATLCA U aedopMauns npyuHbl Oyaetr ymenbwartbcs. CnegosaresibHo, OyneT ymeHb-
warbCcA M ee noteHumanbHas 3Heprus. CkopocTb rpysa Oymer yBenuuuBatbCs, MpW 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 Gyaet MakCMManbHOM.

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

Mpy Manom pacTtaxKeHuu NpY>KUHbI Neproa, KonebaHui NPYXKMHHOO MAsATHWKA MOXHO pac-

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

N3 dopmynbl (1) cnegyet, uto nepron KonebaHWi NPYXXMHHOMO MasiTHUKa He 3aBUCWT OT
amMnAuTyabl KonebaHui. ITo NO3BOMSAET UCCNIEA0BaTb 3aBUCMMOCTb NEPUOLA U YACTOTbl Kone-
GaHUi NPYKMHHOrO MasiTHWUKA OT XKECTKOCTM M Maccbl rpy3a. 3Has nepuop KonebaHuit npy-
YXMHHOTO MasTHUKA, MOXXHO OMpPeAEeNuUTb KaK XXECTKOCTb, TaK U Maccy rpysa.

B naHHoi pabote ynobcTBO paccMoTpeHus KonebaHuii B BEPTUKaIbHOW MNOCKOCTU CBA3a-
HO eLLE U C MPUKpenIeHMeM JaTymKa.

MUHCcTpyKuMA No BbINOSIHEHUIO

1. I3yunte OoCHOBHble CBeeHUS.

2. CobepuTe aKCnepuMeHTasbHYylO YCTaHOBKY Nno pucyHKy 1. [lnsa atoro yctaHoBuTe WTATUB
W 3aKpenuTe NpY>XWHY C NOABELUEHHbIM Ha Hel rpy3oM. K rpysy ¢ MOMOLLbIO 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 MPYXXWMHHbIM MaATHUK U3 MOJMOXKEHUSA paB-
HoBecusa. HauHute cbop gaHHbix, Haxas kHonky lMyck Ha
3KpaHe KoMnbloTepa.

5. lNo nonyyeHHbIM rpadmkam onpenenute NIOCKOCTb
KonebGaHui U yCTaHOBUTE OCb, BAOJIb KOTOpPOM Konebnercs
[AaT4YMK yCcKopeHus. B MeHIo gatumka yKkaxkute HeobxoauMblit
JaTyuK (B MOKasaHHOW Ha pucyHKe 1 ycTaHOBKe 3TO AaTyuK
yckopenusa OZ).

6. M3ameHuTe napametpbl cbopa aaHHbIX. 3apanTe cneay- .
lole napameTpbl: nepuon onpoca: 0,1; BUAUMBIN MHTep- Puc. 1. dxcnepumenTanbHas
Ban: 10; amanasoH onpoca: ot —2g no +2g (puc. 2). yCTaHOBKa
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Puc. 2. 3ameHeHre napameTpos cbopa AaHHbIX

7. BbiBeanTe NpYy>XMHHbIN MAATHUK U3 MONOXKEHUS PABHOBECHA MYTEM PACTXKEHUA MPYXKU-
Hbl. Haunute cbop paHHbix. Ha 3kpaHe KomnbioTepa MoXHO Habnoaath rpadmvK rapMoHUye-
CKMX KonebaHuit Npy>XMHHOro MasTHUKa (puc. 3).

(2) Relablite  <Hasap : era 89,60 Cenyria

(T)a Larawe yoropernA. Oos 2 - famunk yoxoperna. Ocs Z

0,14

Puc. 3. Ipadunk rapMoHUUecKnx KonebaHuii Npy>KUHHOro MasTHUKA
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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 obopyaoBaHus, HanaMTe Maccy rpysa no dopmyne:
_ kT?

4n2’

2. OnpepenvTte Maccy rpysa Cc aTYMKOM YCKOPEHUS C MOMOLLbIO 3/IEKTPOHHbIX BECOB.

3. CpaBHUTE NonyyeHHble BaMMU 3HA4YE€HMA MacChl rpy3a U cchopMyMpyITe BbIBOAbI.

4. UccnepoBaHue npoBeanTe HECKOMbKO pas. Paccuuntaite cpefHee 3HauyeHWe Macchl rpysa.

Uccneposanune N2 2. OnpepeneHune >XECTKOCTU NPY>KUHbDI

1. OnpepenuTte Maccy rpysa BMecTe C JaTYMKOM YCKOPEHWUS C MOMOLLIO 3/IEKTPOHHbIX Be-
coB. 3HayeHuWe nepuoaa KonebaHui NPy>KMHHOrO MasTHUKA OMNpeaenuTe no noay4eHHoMy rpa-

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

m

3. Onpegenute 3HaueHWe XKECTKOCTU NPYXKMHbI, UCMOSb3ysa 3aKoH yKa u onucaHue obopy-
JOBaHus.

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

Uccneposanune Ne 3. UsyueHune 3aBUCMMOCTU NepUoO[a M HACTOTbl KonebaHum npy-
KMHHOIO MAaATHUKA 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>KMHHOIO MasTHUKA.

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

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

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

YyeHue o KonebaHuax — 3710 OOWMpHbIM pasgen dusnkn. C MaaTHUKAMKU M NPY>KUMHKAMU
LOBOJIbHO YACTO NPUXOAUTCA MMeTb Aeno. Ho, KoHeYHo, 3TUM He UCYeprbIBAETCS CMUCOK yrpy-
rMx Ten, konebaHus KOTopbix u3ydaloT Ha npakTuke. Konebniotca dyHaameHTbl, HA KOTOPbIX
YCTaHOB/IEHbI MALLUMHbI, MOTYT NPUUTH B KoslebaHne MOCTbI, 4acTu 34aHui, 6anku, NPoBOAA Bbi-
COKOro HanpsiXeHus. 3ByK npencraenset coboi MexaHuyeckue KonebaHus Boszayxa. Yenose-
YecKoe yXO CMoCcOBHO BOCMPUHUMATL KaK 3BYK MexaHU4Yeckue KonebaHus ¢ yactoTou B npege-
nax ot 16 go 20 000 Ny (nepepatomecs obbIYHO Yepes BO3AyX).

Marepuanbi K ypoky

KoHTponbHbie Bonpochbl U 3aaaHUA
1. Y7o npencrasnset cobor Moaenb NPYKMHHOMO MasiTHUKA?
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2. Kakve npeBpalleHus 3Heprum NpoUCXoAsT MpW rapMOHUYECKUX KosiebaHusax mpy-
YKMHHOTO MasiTHUKa?

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

4. 3apaHusa B opmare O2.

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

*i

VI

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 MasTHMKA 2 B 2 pasa bonblue.

5) KonebaHus MasTHUKOB ABNSAIOTCA 3aTyXaloLLMMM.

OtBeTt: 14/41.

4.2. YctaHoBWTe cooTBeTCTBUE Mexay hopMynamu ans pacyéta pusnyecknx BesIMUmH U
Ha3BaHUAMM 3TUX BeNWYMH. B hopmynax ucnonbaosaHbl 0603HayYeHUsA: m — Macca rpy-
3uKa; k — XKECTKOCTb MPY>KWHbI, | — ASIMHA HUTW, g — MOAY/b CBOBOAHOMO MageHus.
K kaxkgo nosuummn u3 nepeoro cronbua nogdepute COOTBETCTBYIOLLYIO MO3WULMIO U3
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) Mepuog cBoboAHbIX rAPMOHUYECKUX KonebaHui npy-

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

3anuwute B Tabnuuy BbiOpaHHble LMbpPbl NOA COOTBETCTBYIOLLMMU OyKBaAMMU.

A b

Ortger:; 31.
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JlabopamopHas paboma Ne 4.
OnpedeneHue yoenoHol mensoémkocmu mBépdoz0 mena (8 knacc)

Tun pab6orbi: nabopartopHas pabota

Llenb pabotbi: onpenenuts 3HayeHWe yAesbHOW TEM0EMKOCTU METa//IMYECKOro LMIIH-
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,
JaTyvK Temneparypbl, METAN/IMYECKUI 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) LUUMHAP.
Konuyectso tennotbl Qq, otaaHHOE HarpetbiM LUAMHAPOM B pe3ynbrate Tennoobmexa,
paBHoO:

Q= ¢mi(t — t), (1)
rae ¢, — YAeNbHas TernnoéMKOCTb 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 TennoémkocTtb Boabl, paBHas 4200 O/ (kr - °C); m, — macca xonogHowm
BOAbI; t, — HayanbHasA TeMneparypa XoJIo4HON BOApbl.

Cuutas paccmartpvBaemyio CUCTEMY TEMNIOM30/IMPOBAHHOW, MOXHO NMPWHATb, YTO KOnuye-
CTBO TEMJIOTbI, OTAAHHOE MPU OCTbIBAHUU LUIWHAPA, PABHO MO MOAY/IO KOMMYECTBY TEM/OThI,
NONy4YeHHOW XOJIOAHOM BOOOM:

|Q1| = Qz-

MpupaeHuBas dopmynbl (1) 1 (2), MOXHO NONYYUTb BbipaXKeHWe AN pacyeTa yaesbHOW Te-
NIOEMKOCTU META/IFIMYECKOrO LUANHAPA:
&Myt — t)
™ my(t; — t)

UHCcTpyKuMA No BbINONHEHUIO

1. N3yunTe ocHOBHble cBEeAEHMUA.

2. Cobepute 3KCNEpUMEHTasIbHYIO YCTAHOBKY MO .\ —
pucyHKy. [ns atoro Haneite 150 mn xonopHow Boapl ,
B KaJIOpMMeTp U nomecTuTe B Bogy wyn. LLlyn noaco-
€4MHUTE K MYNIbTUAATYMUKY, @ MYNBTUAATYMK — K KOM-
nbtoTepy.

3. 3anycTvTe Ha KOMMblOTEPE NPOrpammy Ajs Us-
mepeHut Releon Lite. OcTaBbTe aKTMBHBIM TOJIbKO
JaTyuK TemnepaTtypbl >KMOKOCTU W rasa, OTK/IIOYMB
ocTanbHble aatynkn. Haxkxmure kHonky Myck.

4. Onpepenute TemMneparypy X0/I0aHOM BoAbl. 3a-
MULIMTE 3HAYEHUS TeMnepaTypbl U MAcCbl XONOLHOM
BOAb! B Tabnuuy. JKcnepuMeHTanbHas yCTaHOBKa
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Tabnuua

Macca xonopHoun
BOAbI B Kasiopu-

HauanbHas Tem-

Macca metannu-
YEeCKOro LUJINH-

HauanbHasa Tem-
neparypa LWMIUH-

O6wasn Temnepa-
Typa BOAblI U Me-

neparypa X. B. TannAM4eckKoro
meTpe, ty, °C Apa ApA uMNUHApa
moy, Kr 2 myq, Kr ty,°C £ °C
K?

5. Onpepenvte Maccy MeTanIM4eCcKoro UMAMHAPA Ha HUTU C NMOMOLLIO 3/IEKTPOHHBIX Be-
COB. 3anuLiuTe Noy4eHHOE 3HaYeHe B Tabnuy.

6. B cTakaH HaneWnTe ropsuyto Boay U MOrpy3unTe B HE€ MeTas/IMYECKUIM LMAUHAD Ha HUTH.
Onpepenvte TeMnepartypy ropsyei Bofbl, B KOTOPOW HAXOAWUTCA METa/NTIMYECKUI LunnHap. 3a-
MULIKXTE NOSTyYEHHOE 3HaYeHWe B Tabnuuy.

1. MomecTute Tenepb MeTaNNIMYECKUIA LMAMHAD B XONOAHYIO BOAY M OMyCTUTe TyAa Luyn.
3adu1KcupyiTe 3Ha4YeHUe NoyYuBLIEMCS TeMMnepaTypbl, KOraa rpaduk BbIpOBHAETCS M TeMne-
paTypa CTaHeT NOCTOSAHHOW. 3anuLuunTe nosly4eHHOe 3HaYeHWe TeMnepartypbl B Tabnuuy.

8. Paccuutaiite 3HadyeHue yaenbHOM TENIOEMKOCTU MeTaninMyeckoro uunvHapa. CpasHute
NOSTyYEHHbIM pe3ysibTar C TabIMYHbIM 3HAYEHUEM YAENbHOW TEMNNOEMKOCTU aIIOMUHMS.

9. O6bACHMTE NoNyYeHHble pe3ynbTaTbl U CHOPMYIMPYITE BbIBOAI.

A 3HaeTe nu Bbl, 4TO ...?7
Boga — 310 ocobeHHoe BewiecTBo, obnapatoliee CamMoi BbICOKOW CpPefau >KUAKOCTEW
yAenbHOM TennoéMKocTblo. Ho camoe MHTepecHoe, YTO yaenbHas TenjaoéMKOCTb Boabl (Npwu
TOYHbIX MU3MepeHUsIX) CHMKaeTcs npu Temneparype ot 0 go 37 °C, u cHoBa pacTéT npu eé panb-
HeHlLweM HarpeBaHuu.

Marepuanbi K ypoky

KoHTponbHbie BONpocChl U 3aaaHUA

1. Kakol h13nyecknit cMbiCn UMeeT yaesbHas TEMI0EMKOCTb BellecTsa?

2. Kak, ucnonb3ys ypaBHEHWEe TensoBoro 6anaHca, MOXHO paccuuTaTb yAesnbHYylo Te-
NIOEMKOCTb MEeTa//IMY4eCcKOro uunuHapa?

3. 3apaHue B opmare OlN2:

YcTaHoBHUTe 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

3anuwure B TabnuLy BbibpaHHble LMdPbI NOL COOTBETCTBYIOLMMU OyKBaAMMU.

A b

OrtBeT: 42.
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JlabopamopHas paboma Ne 5.
OnpedeneHue onmumanbHo20 BpemeHu BoicakuBaHusa ceMaH pacmeHuli
nymém usmepeHus memnepamypel no48el (yHuBepcanvHas)

Tun paborbi: naboparopHas pabora.

Lienb pabotbi: onpegeneHre onTMManbHbIX CPOKOB AJ/151 BbICAAKW CEMSIH PACTEHWUM MYTEM
M3MepeHUs TemMneparypbl NOYBbI.

3apaum paborbi:

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 AJ1 CBOEro perMoHa.

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

OcHoOBHble cBepeHusa

BereTtaunoHHbIM Ce30H B LUMPOTax Hallen CTpaHbl KOPOTKUW. HeKoTopble KynbTypbl UK He
yCneBaloT BbI3peTb, WKW, KaK, Hanpumep, MHOETEPMUHAHTHbIE COpTa NMOMWAOPOB, NPOCTO He
peanuayioT B 4OCTAaTOYHOM Mepe cBow noTeHuuan. OBoLLM, KOTOPbIM XBaTaeT Ce30Ha, CaXkaloT
NPsIMbIM NOCEBOM CEMSIH B FPYHT, @ OBOLLM-AOJITOXUTENN NMPUXOANUTCA BblpalLMBaTh Paccaioun.

B tabnuue npueeneHbl HEKOTOPblE aTPUOYThI CEMSAH KyNbTyp, BblpalMBaeMbIX NPAMbIM Mo-
cesoM B rpyHT. Ctonbubl Tabnuupl «[nybuHa 3agenku cemsH, cM», «MuH. guctaHuus B psay,
cMy» U «Mexxaypaabs, cM» copepykat npsiMble yKasaHus ana noceea. B HekoTopbix KneTkax
TabMubl NpeacTaBieHbl ABa YMCna (4epes KoCyto yepTy): nepBoe U3 HUX OTHOCUTCA K Tpaau-
LMOHHOMY (MOHOKYNBLTYPHOMY) MNOCEBY, @ BTOPOE YUC/O yKa3blBaeT HeobXxoAMMoe paccTosHue
npu coBMecTHoM nocaake'.

Tabauya
HekoTopble noceBHblie aTpUBYTbl CEMAH KYNbTYp
My6uHa MuH. auc- Mexay- MuH. Tem- BuiHoCU- Bcxoppbl,
Kynbrypa 3apenku TaHUUA neparypa . KON-BO
paabA, CM i BOCTb -
CeMSAH, CM B pAapy, CM nousbl, °C AHen
Apbys3bl 1,5 100 100 15 6—15
Bobwi 2,5 12 60 10 3—8
lopox 2 4 90 9 3—7
lopumnua 0,6 12 60 10 Ye 3—7
OpbiHn 1,2 100 100 20 Or 5—10
Kabauku 2,5 100 100 15 T 4—8

* BbIHOC/IMBOCTb CEMSIH KY/IbTYp XapaKTepu3yeTcs OfHOM U3 5 MeTok:
* OB (o4eHb BbIHOC/MBbIE): BOOOLLE HEe BOATCA BECEHHMX 3aMOPO3KOB (peyb MAET 06 yTPEeHHMX
3aMOpoO3Kax Ha Mnouse, a He O MOpPO3ax);
* B (BblHOCNMBbIE): 6e360NE3HEHHO NEPEHOCAT 3aMOpo3Ku fo —7 °C;
* YB (yMepeHHO BbIHOC/IMBbIE): BbIAEPXKUBAIOT IErKME 3aMOPO3KH;
* T (tennonobuBbie): He BLIHOCAT 3aMOPO3KOB;
* Ot (o4eHb Tennoniobueble): yrHeTalOTCA AAXKE MOMOXKMTENbHBIMU TeMMepaTypamu Huxe +4 °C.
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lpodomkeHue
mrypa | samemar | samaun | Meway | DRI | Buwocnu: | O
ceMsAH, CM B pAAy, CM PAAbA, cM nousbl, °C poctb AHeun
Jlyk penyatbii | 1,2 6—8 25/20 10
MaHronbg 1,2 7—8 40/25 10 B 8—15
MopkoBb 1,2 2,5 30/25 10 B 9—15
Orypubl 1,5 10 120 15 Or 4—8
S:;;‘::'“ 1,2 3 30,20 12 Ve 7—14
MNactepHak 2 5—6 30 11 Oe 10— 16
MeTpywka 1 2,5 30 10 Os 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 YB 7—14
TbikBa 2,5 120 120 15 T 4—8
®aconb 2,5 10/8 45/30 15 T 4—10
LWnuHar 1,2 10/8 30/25 6 Os 4—7

MoceB OBOLLHbIX Ky/IbTYP MOXHO HauyMHaTb, KaK TOJIbKO CTAHET BO3MOXHOMW pabota B oro-
poge. Hanpumep, ana necoctenu ator nepuopn obbidHO npuxoamtca Ha 10— 15 anpensa. Ka-
XJas cnegylowas rpynna Tpebyet oTCpoUYKM NPUMEPHO Ha Heaento. ITo o3Hadaer, yto B-pac-
TEHUA MOXKHO CEATb Yepes3 OAHY Hefeto nocse Hadana pabot B oropoge, YB-pacteHuss — ve-
pe3 nBe, T-pacteHns — uepe3 3, a Or-pacteHua — Tonbko 4yepe3s 4 Hepenu, T. e.
OpPWMEHTMPOBOYHO B cepeauHe Mas. [aHHble ctonbua tabnuubl «MuH. Temnepatypa noYsbl»
oTOBpaKaloT yC/I0BMS MPOpAcTaHUa CEMsH, a AaHHble ctonbua «BbiHocMBOCTbY KacatoTcs
BCcxonoB. Hanpumep, HecMoTpsa Ha To YTO Orypubl U MOMUAOPLI UMEIOT oauHaKoByto MeTky OT,
orypubl MOXHO ceaTb 3a 4—8 aHew oo nocaaky nommuaopos (cM. ctonbew, «Bexoabi»).

UHCcTpyKuMsa No BbINOSIHEHUIO

1. NpoaHanu3nMpoBaB OCHOBHbIE KY/bTYpbl, KOTOPbIE€ BbiPALLMBAIOT B BalleM pernoHe npo-
)KMBaHUSA, cocTaBbTe Tabnuuy C NepeyHeM pacTeHUI U YKasaHWEM ONTUMasIbHOW Temneparypbi
nousbl (Mcnonb3ys Tabnuuy us pybpuku «OcHoBHbIe
cBefieHWa» faHHoW nabopartopHoi paborbl).

2. MNopkntounTe K MyNbTUAATYMKY TEMMNEpPATYPHbIN
LLLYN, NOKa3aHHbIM Ha PUCYHKe, U NpoBeauTe psag U3-
MepeHWr TemMnepaTypbl MOYBbI ANA ONpeaeneHus on-
TUManbHOro Nepuoaa BbiICaAKU CEMSH KybTyp.

3. lNpoaHanusupymte nonyyeHHble rpaduku Tem-
nepartyp, COMoCTaBbTeé AaHHble (y4WUTbiBas BbIHOC/U-
BOCTb) W OnpefenuTe ONTUMasbHbIM CPOK BbICaAKM
KOHKPETHbIX KYNbTyp.

4. 3anonHute Tabnuuy.

TemneparypHbliit Lwyn
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Tabnuya
MpumepHbIN 0bpasey (NnepeyeHb 3aBUCUT OT TUNOB NOMELLEHUI LLUKOSbI)
Ne n/m Kynbrypa MuH. 'remne;:a'rypa Mnou4Bbl, OnTumanbHbIN Nepuop,
C BbICaAKN CEMSAH
1 MopkoBb 10 10— 15 mas
2 Orypupl 15 15—20 masn
3
4 Ceékna 10 25—30 anpens

A 3HaeTe num Bbl, 4TO...?

Brepeble BbipalmBath Orypubl Kak Kynbtypy Hadanu B apesHer UHamu. [lpeBHue pumnsiHe
eLé TbICAYM NIeT Ha3ag, KPYMbli rof, BbipallMBasv orypLpbl B CBOMX NMapHWKax, a Ha 3MMy CONU-
nm mx B 6oukax. MMeHHO oHM nocTpounu nepebie B Mupe orypeuHbie Tennuupl. B Poccumn no-
BCEMECTHOe BblpallMBaHWe OrypLoB Ha4anocb npumepHo B XVI B.

Marepuanbi K ypoky

KoHTponbHbie Bonpochl

1. CeMeHa KaKuX M3BECTHbIX BaM CafOBblX PACTEHUWA WU KY/bTYp BbICAXKMBAIOT paHblue
(nosxe) Bcero?

2. Koraa HauMHaeTcs nepuog, BbICaAKWU CEMSAH B BalleM permoHe?

3. Kak Bbl oymaerte, Kakue eLLé XxapaKTePUCTUKKU MOYBbI MOTYT B/IMATb Ha BCXOXECTb ce-
MAH?

MoprotoBka kK O3 no ¢pusuke

Komnnekm conymcmByrowyux 3iemeHmoB8 onsa sxcnepumMmeHmo8 no onmuke

O6opynosatue (puc. 1):

1. Cobupatowwas nunsa J11, pokycHoe pacctosiHue kotopor F; = (100 = 10) mm.

2. Jlunenka pnvHont 300 MM C MUNNUMETPOBLIMU AENEHUSAMMU.

3. JKpaH.

4. Hanpasnstowasn (ontuyeckas ckambs).

5. [lep>xatenb ans akpaHa.

6. UcTouHMK nUTaHuA noctosaHHoro Toka (5,4 B).

1. CoepnHuTenbHble NpoBoaa.

8. Kntou.

9. lamna Ha pepkartene.

10. Cnang «Mopenb npeameTtas.

OnpepneneHne oNnTUYECKOU CUNbI IUH3bI

Mcnonb3ys cobuparioLuyto SIMH3Y, 3KpaH, IMHENKY, CobepuTe 3KCNepUMeHTaNbHYH yCTaHOB-
Ky AN5 onpenenieHns ONTMYECKOW CUIbl IMH3bI. B KauecTBe MCTOYHMKA CBETA UCMOMb3YMTE CBET
OT YANEHHOIO OKHa.
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Puc. 1. O60py.D,OBaHVIe KOMMNEKTa OJid nposeaeHnAa 3KCnepmmMeHToB No onTuke

B 6naHKe oTBeTOB:

1) coenaiTe pUCYHOK 3KCMEPUMEHTaNbHOW YCTAHOBKM;

2) 3anuwmuTe hopMyny ANs pacyéta ONTUYECKOW CUSIbl JIUH3bI;

3) yKaxkute pesynbrat usmepeHus hOKYCHOTO pacCTOSHUS INH3bI;
4) 3anuwnTe YUCNEeHHOE 3HAYEeHUEe ONTUYECKOW CUJIbl JINH3bI.
O6pa3sel BO3MOYXHOrO BbINOJIHEHUSA

1) Cxema s3xcnepumemanbHoll YyemaHos-
Ku (uzobpaxerue yoanreHH020 UCMOLHUKA
ceema (okHa ) opmupyemes npaxkmuyec-
Ku 8 fhokansHOU nAOCKOCTIU ):

2)D=1/F;

3) F = 60 mm = 0,060 u;
W -

4)D 5.06 17 dnmp.

UccnepoBaHne cBOMCTB M3006paXkeHUs

Ucnonb3ys cobupatolyto SIMH3Y, 3KpaH, ammny Ha MOACTAaBKe, MUCTOYHUK TOKa, COeaUHU-
TeNbHble NPOBOAA, KJIOY, JIMHENKY, COBepUTe 3KCMEPUMEHTaNbHYIO YCTAHOBKY /151 UCCNeaoBa-
HWUSA CBOUCTB M30OparkeHUs, NoyYeHHOro C NMOMOLLbIO cobupaloLLei IMH3bl OT SlaMrbl, KOTO-
pas pacnonoXeHa oT LeHTpa JIMH3bl Ha paccTosaHuKU 15 cMm.

B 6naHkKe oTBeTOB:

1) coenante cxemMaTM4YeCKMW PUCYHOK 3KCMEPUMEHTAsIbHOW YCTAaHOBKM ASiA HabnoaeHus
n306pakeHu1s famrbl, MOJYYEHHOIO C MOMOLLbIO COBMPAIOLLEN IMH3bI;

2) nepensuras 3KpaH, Mosiyuynte YETKOe M30OparkeHUe flamrbl U U3MepbTE PACCTOSHUSA OT
Nnamnbl 4O SIMH3bI U OT IMH3bI O 3KPaHa;

3) chopmynupyiiTe BbIBOA O CBOWCTBax M306pakeHus (MHMMOE WM AeUCTBUTENIbHOE,
YMEHbLUEHHOE W/ YBE/IMYEHHOE, NPAMOE WU NEPEBEPHYTOE).
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O6pa3seL, BO3MOXXHOrO BbINOJIHEHUSA
1) CxeMa 3KcnepuMeHTanbHOW YCTAHOBKM.

Namna A JKpaH

«—— d| —»|«—— d) —>

0

\

2) UamepeHue pacctoanuin: d; = 15¢cm; d, = 10 cm.
3) CeoicTBa M306paXKeHUs: AeNCTBUTENbHOE, YMEHbLUEHHOE U NEPEBEPHYTOE.

Komnnekm conymcmByrowux 3nemeHmoB onsa skcnepumeHmo8
no 371eKMpPoOUHAMUKe

O6opynosaHue (puc. 2)

1. NcTOYHUK NUTaHMa nocTossHHOro Toka 5,4 B.

2. BonbtmeTp aByxnpepenbHbii: npegen uameperus 3 B, ueHa penenuns wkansl C =0,1 B;
npenen usmepenus 6 B, ueHa nenenus wkansl C = 0,2 B.

3. AMnepmeTp aByxnpepenbHbii: npeaen uamepenus 3 A, ueHa genexusa wkanel C=0,1A;
npepen namepenus 0,6 A, ueHa genenusa wkansl C = 0,02 A.

4. MNepemeHHbIN pe3ucTop (peocTar) conpoTuenervem 10 Om.

5. Peauctop R5 conpotuenerunem 8,2 Om, 0603HauuTb Kak R;.

6. Pesuctop R3 conpotuenenvem 4,7 Om, 0603HauuTb Kak R,.

1. CoegmHutenbHble nposopa (8 wr.).

8. Kntou.

9. Pabouee norne.

Puc. 2. O6opy,u,osaH|4e KOMMNNEKTa AJid npoBeaeHNA 3KCNEePUMEHTOB MO 3JIEKTPOAUHAMUKeE
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OnpepeneHue 3N1eKTPUYECKOro CONPOTUBJIEHUA pe3UcTopa

[nsa BbiNONHEHMS 3TOro 3agaHus MCnonb3ynte naboparopHoe obopyaoOBaHWE: UCTOUYHMK
nocTosiHHoro Toka (4,5 B), BonstmMeTp, amnepmeTp, Koy, peocTar, CoefMHWUTe NIbHbIE NPOBOAA,
pe3ncTop, 06o3HayYeHHbIM Kak R;. CobepuTe aKCnepuMeHTaNIbHYIO YCTaHOBKY A/1s onpeaesne-
HUA 3N1EKTPUYECKOro ConpoTUBneHus pesunctopa. C nomMoLLblo peocTtata yCTaHOBUTE B LLEMMU CHU-
ny Toka, pasHyto 0,5 A.

B 6naHke oTBeTOB:

1) HapucyWTe 3NEKTPUYECKYIO CXEMY 3KCMEPUMEHTANIbHOW YCTAHOBKM;

2) 3anuwmnTe hopMyny ANS pacyéta 3N1eKTPUYECKOro CONpPOTUBIEHUS;

3) yKaxkuTe pesynbTatbl U3MepeHua HanpskeHus npu cune 1oka 0,5 A;

4) 3anuwnTe YUCNIeHHOEe 3HAYEeHWe INTIEKTPUYECKOro COMPOTUB/IEHWA pe3ncTopa.

O6pa3seL, BO3MOXXHOrO BbINOJIHEHUA

j_.] Cxema IKCHEDUMENHMT AIBHO YVCmaroern!

U o
* —Tiameh —
T R R T
DI=053AU=308;
dIR= 60m

OnpepeneHne MOWHOCTU 3/1IEKTPUHECKOIO TOKA

Mcnonb3ys MCTOYHMK noctosiHHoro Toka (4,5 B), BonbTMeTp, amnepmeTp, Koy, peocrar,
coefuHUTE NbHbIE MPOBOAA, PE3UCTOP, COBepUTe 3KCNEepUMEHTaSIbHYIO YCTAaHOBKY A8 onpeae-
NIEHUS MOLLHOCTH, BblAENAEMOW Ha pe3ncTope, Npu NpoTekaHun no Hemy Toka. C nomoLbio
peocTaTta yCTaHOBUTE B Lienu cuny Toka, paeHyto 0,5 A.

B 6naHKe oTBeTOB:

1) HapucyiTe 3NEeKTPUYECKYIO CXEMY 3KCMEPUMEHTA/IbHOM YCTaHOBKM;

2) 3anuwmuTe chopMyny ANs pacyETa MOLLHOCTH 31eKTPUYECKOrO TOKa;

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

4) 3anuwmnTe YMCNEHHOE 3HAYEHME MOLLHOCTHU 3N1EKTPUYECKOro TOKa.

O6pa3eL, BO3MOXXHOrO BbINOJIHEHUA

1) CxeMa sECOEpHMEHTANEHOR YCTAHOEKH!

I

A~
(&)

NP =UL
NI=054; U=30E
P = 1,5Bm;
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MpoeKkTHbie paboTbi

Cpenn pasHoobpasHbiX HampaB/iieHWi COBPEMEHHbIX MefArorMyecKUx TEXHONMOTUIA Beay-
Lee MeCcTo 3aHMMaeT MPOEKTHO-UCCNedoBaTeNbCckas AesTeNbHOCTb yyalumxcs. [naBHas ee
MAes — 3TO HanpaeieHHOCTb y4ebHO-NO3HaBaTeIbHOM AEeATENIbHOCTU Ha Pe3ynbTar, KOTOpbIi
Nosly4aeTCs Mpu PeLLUEHUU NPaKTUYECKON, TEOPETUHECKOW, HO 0Bs3aTesIbHO JIMYHOCTHO U CO-
LManbHO 3Ha4YMMOK Npobnembl.

lMpumepHoie memobl NpoeKMHobIx pabom

7 knacc

1. U3mMepeHue hU3NYeCKMX XapaKTEPUCTUK LOMALLIHUX KUBOTHbIX.

2. MNpunbopbl No GpusrKke CBOMMU pyKamu.

3. Kaptoteka onbITOB M 3KCNePUMEHTOB Mo hr3mKe.

4. ®u3nka B UrpyLLKax.

5. [ne »kuBET anekTpHuyecTeo?

6. ATMochepHoe faBneHne Ha ApYrux niaHeTax.

7. ®13MKa B CKa3Kax.

8. NpocTble MeXaHN3Mbl BOKPYT Hac.

9. Nouyemy mMacno B Boae He TOHET?

10. MNapycHUKK: UCTOpUA, NPUHLMUN OBUKEHUS.

11. OnpegeneHve nnoTHOCTH TeTpagHon 6ymaru u cooteetcteue eé MOCTy.
12. Mudbl 1 nereHapl UMK,

13. JlereHpa 06 oTKpbITMKM 3aKoHa Apxumeaa.

14. Kak onpenenutb BbICOTY AepeBa C NOMOLLbIO NOAPYYHbIX CpeacTs?
15. Uccnepnosanuve KoaduumeHTa TpeHrs 0OyBr O pasiMyHyIO NOBEPXHOCTb.
16. U3mepeHune NnOTHOCTH Tena YenoBeKa.

17. U3mepeHue BbICOTbI 34aHMA pa3HbIMKU criocobamu.

18. U3mepeHHne BpeMeHU peakumm NOAPOCTKOB U B3POC/IbiX.

19. 3uma, u3smnKka U HapoaHble NPUMETLI.

20. [IbixaHWe C TOYKM 3peHMA 3aKOHOB (PU3UKM.

21. leicTBUE BbITANIKMBAIOLLLEW CUJbI.

22. ApxnumenoBa cuna v YesIOBEK Ha BoJe.

23. ArperatHoe cocTosiHWe Xene.

8 knacc

1. ApTepuanbHoe paBneHue.

2. ATmMocepHoe faBneHne — MOMOLLHUK YeloBeKa.

3. BnaxHocTb Bo3ayxa U e€ BAUsiIHWE Ha KU3HeLesATeNIbHOCTb YenoBeKa.
4. BnusHue 6ny>kaaioLero Toka Ha KOpposuio MeTasa.

5. BnusHue BHeLHMX 3BYKOBbIX pa3gpaxkutenen Ha CTPYKTypy BOAbI.

6. BnvsHWe MarHUTHOM aKTMBaLMM Ha CBOMCTBA BOAbI.

7. BnusHue obyeu Ha onopHo-ABUratenbHbIM annapar.

8. Bo3peincTeMe MarHUTHOrO Nossi Ha GUonorMyeckue oobEKTLI.

9. BbipawuBaHue KpUCTanioB U3 pacTBOPOB Pa3fiMyHbIMU METOLAMM.
10. BbipawuBaHue KpUCTanioB NoBapeHHOM COMM U caxapa U UlydeHne nux dhopmbl.
11. Thas. JedekT 3peHus.

12. 3aHMMartenbHble hM3nMyeckre onbiThl y BaC AoMa.

13. M3amepeHue NAIOTHOCTM TBEPABIX TeN pasHbIMK crocobamu.

14. U3mepeHure cunbl TOKa B 0BOLLAX U DpyKTax.
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15. U3MepeHMe CONPOTMBIIEHUA W YAENbHOIMO COMPOTUBIEHUS pPe3ncTopa C Haubosnbluen
TOYHOCTbIO.

16. MccnenoBaHWe MCKYCCTBEHHbBIX MCTOYHUKOB CBETa, MPUMEHSIEMbIX B LUKONE.

17. U3yyeHune NnpuymMH U3MEeHeHUs BNa>KHOCTWU BO3ayXa.

18. UcnapeHue B Nnpupoae 1 TEXHUKE.

19. McnapeHue v BNaXKHOCTb B YKM3HU JKMBbIX CYLLLECTB.

20. UcnapeHue 1 KoHOeHcaLMs B )KMBOM NpUpoaE.

21. Ucnonb3oBaHue 3Heprum ConHua Ha 3emne.

22. UccnepoBaHue ABUXKEHUS Kanesb XXUAKOCTH B BA3KOMW Cpeae.

23. UccnepoBaHne 3aBUCMMOCTU aTMOCCEPHOro AAaBNEHUA U BAAXXHOCTM BO34yXa OT BbICO-
Tbl KOHTPOJIbHOM TOYKM.

24. UccnepoBaHWe 3aBUCMMOCTU 3/1IEKTPUYECKOrO COMPOTUB/IEHUA MPOBOAHWKA OT TeMre-

patypbl.
25. UccnepoBaHue 1 U3MepeHue TemMnepaTypbl NiaBAeHUS XXUOKUX CMeCeN.

9 knacc

1. BnusiHWe 3ByKa Ha >XMBble OpraHuU3Mbl.

2. BnusHue 3ByKOB U LLYMOB Ha OpraHuW3M YesioBeKa.

3. 3ByKOBOM pe3oHaHC.

4. 3yyeHune paamaumoOHHOM U 3KOMOrMYyecKon 06CTaHOBKM B BalLEM HACENIEHHOM MyHKTE.

5. U3yyeHre cBOWCTB 3/1€KTPOMArHUTHbIX BOJH.

6. MHepuusa — npuyMHa HapyLLIeHWs NpaBua JOPOXKHOMO ABUMKEHUA.

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

8. MoHunzauus Bosgyxa — nyTb K [OMTONIETHIO.

10. UccnepoBaHue KoadhduuMeHTa TPEHUSA 0OYBU O Pas/IMUHYIO NOBEPXHOCTb.

11. UccnepoBaHne mexaHMYECKUX CBOMCTB NOSIMITUIIEHOBbLIX MAKETOB.

12. UccnepoBaHWe NoBepxHOCTHOrO HaTtskeHus pacteopos CMC.

13. UccnepoBaHue pacnpocTpaHeHUs ybTpasBykKa.

14. NccnepoBaHne CBOMCTB KaHLENAPCKOW CKPENKM.

15. NUccnepoBaHune cpaBHUTENbHBIX XapaKTEPUCTUK KO3 ULMEHTA TPEHWUA AN PA3SIUYHBIX
MaTepu1asnos.

16. UccnepoBaHue TeNNOM30MPYIOLLMX CBOMCTB Pa3/IMYHbIX MaTepyanos.

17. UcTtopus co3paHns namnoyex.

18. UcTopusa paseuTtns TenedoHa.

19. Kak ynpaBnstb paBHoBecueM?

20. Kakoe Hebo ronyboe! Otuero oHo Takoe?

OcHogHble 3Tanbl paboTbl HaA MHAWBUAYAIbHBIM MPOEKTOM NPEeACTaB/ieHbl HA PUCYHKE Ha
c. 134.
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3rankl paboTkl Hag4 MHAUBUAYANbHLIM npoex'ro[\g 1

* Bribop Temsr
Opranu3aluOHHO- * OnpeaeacHue 1eiu, 3a1a4
IOArOTOBUTE/IbHBIH + Cocragnenue niaHa

* OnpeacacHue (GopMbl NPOCKTa

» Pabora c nureparypoii
VccnenoBarenbCKUi + [IpoBenenne uccieI0BaHUSL
» Koncynsrauuu

* O¢opmiieHue pe3yibraToB

* [IpenBapurenbHas 3aiiuTa

« TTogroroBka K mybJngHON 3amure
* [lyGnuunas 3ammra npoekra

3aKJIIOUUTEIBLHBIN

OcHoBHble 3Tanbl pa6OTbI Had UHaonemnagyasjibHbIM NPOEKTOM

CueHapuu BHEYPOUHbIX MEPONPUATUHI

KB8ecm-uepa «Mckamenu knada» (7 knacc)

1. OCHOBHbI€ LeNHu U 3a4a4U Urpbl
OcHOBHble MeTOAUYECKUE U ANAAKTUYECKHME LeNnu urpbl: 0606WnTb U pacluMpuTb 3Ha-
HUWS, MOJTyYEHHbIE YYaLLMMUCA Ha YPOKax (hU3MKM; NOKa3aTb UX UCMOJb30BAHWUE B XKWU3HM; Npoby-
[MTb B YYaLLMXCA CTPEM/IEHME K TBOPYECTBY, BbIpaboTarb Y HUX YMEHWUE MbIC/IUTb, NPOSAB/ATb Ha-
XOAYMBOCTb B TPYAHbIX CUTYaLMsX; COCOOCTBOBATb 3CTETUHECKOMY BOCTMTAHMIO YYALLIMXCS.
OcHoBHble 3apaum Urpbi:
* Mony4nTb OOLLYIO KapTUHY YCBOEHMS 3HAHWIW, YMEHMIM U HABbIKOB YYALLMXCA, KOMMIEKC-
HOrFO UX MPUMEHEHWS Ha NPAKTUKE;
* copencTBoBatb (hOPMUPOBAHMIO MAEN MO3HABAEMOCTU OKPYXKAIOLLLEro MMpa;
* BblpaboTarb yMeHUa paboTaTb B KONINIEKTUBE;
* pasBMBaTb CAMOCTOATE/IbHOCTb MbILLIEHUS NPU NPUMEHEHMU 3HAHUIM HA MPAKTHKE;
* MO3HAKOMMWTb YYaLUMXCA C HEKOTOPLIMWU MOHATUAMM, KOTOpble ByayT usydatbcs B 8 u 9
Knaccax (MarHutHoe none 3eM/u, CUCTEMA OTCYETA).
2. OpraHuMsauua v NOAroToOBKa Urpbl
OpraHusaumsa v NoAroToBKa Urpbl NPOBOAUTCSA MO C/EAYIOLMM HarnpaBieHUaM:
* pa3paboTka NporpamMMbl, COAEP>KAaHUA U CTPYKTYpPbl UrPbl B COOTBETCTBMU C MOCTAB/EH-
HbIMU LLeNAMU;
* (hopMHUpoBaHUE KOMaHA 1 BbIBOP KanutaHoB;
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* BblOOP NMOMOLLHMKOB BEAYLLErO U3 yYalUXCsA CTapLUMX KacCoB;

* MOArOTOBKA YYaLLMXCA K NPOBEAEHMIO Urpbl (KBECTa).

B ponu Begywero eoictynaet yuutens. OH TWaTeNbHO CneauT 3a UrpoM, obbsAcHseT eé
y4YacTHWKaM npasuna, noMoraeT UrpokKaM, a MHOrAa BbICTyMaeT B PO TaMHOrO NocpegHuKa
MeXay NepcoHaXkamu.

2.1. PazpaboTka nporpaMmbl, COAepP>KaHUA U CTPYKTYPbl Urpbl

3apaHua onsa KBecta KOMMNEKTYIOTCS U3 psAaa hU3nMYeCcKUX 3afa4 NPAKTUYECKOro coaepKa-
HUA. 3a4a4M CoCTaB/eHbl MO ceayowmM TeMam Kypca dbusnku 7 Knacca.

* [lepBoHayanbHble CBEAEHWS O CTPOEHWM BelLecTBa.

* MexaHuuyecKoe aBUXKeHHUe.

* BsaumogeiicTeue Ten.

» [aeneHuve TBEpAbIX TeN. ATMmochepHoe faBneHue.

» Pa6orta. MowHocTb. dHeprus.

* [lpocTble MexaHWU3Mbl.

KBecT npoBoauTCs Ha TeppuUTOpUM LWKobHOro Aeopa. OH HauyMHaeTca C IMHENWKU BCEX KO-
MaHAd, Ha KOTOpOMW Beayuiui (yuutenb) obbsacHAeT npasuna urpbl. [lpu 3TOM KanutaHam Ko-
MaH[ BblAAETCA KapTa C YKa3aHMeM MapLupyTa ux ABuKeHus. B cooTBeTCTBUM C 3TUM MapLupy-
TOM KOMaHza foJi’KHa NPOWTU 1 CTaHUMK:

* ct1. HbIOTOHWA;

» ct. MACKAJINA;

« cr. PA3MbILWIAWKUHO;

« ct. JIMTEPATYPHAA;

« cr. JOTOHANKUHO;

» ct. CMEKAJIKA;

* cT. BBITECHAMKMHO.

Karkgaa KomMaHZa vMeeT CBOKO MOC/efoBaTeslbHOCTb MPOXoxaeHua mapuupyTa. (Mpumvep
MapLUPYTHOW KapTbl CKAHWMPOBaH.) Ha Kaxxaow CTaHLuuK CTapLIEKNAaCcCHUK BbIAAET KarnuTaHy Ko-
MaHAbl KAPTOUKY, COAEpP’KaLLyo TEKCT 3afaHKWA, a 3aTeM NPOBEPSET NPaBUIbHOCTb €ro BbiNos-
HeHus. 3a OTBETbl U OOMNOJSIHEHWUS YieHaM KOMaHAbl BblAAIOTCA »KETOHbl pasHoro ugeta. (o
OKOHYaHWW Urpbl YYUTENTb MOXKET OLLEHWUTb JINYHbIE LOCTUXKEHUSA KaXKAOro y4acTHUKA MO KOMU-
4eCTBY LIBETHbIX YXETOHOB.)

B cnyyae npaBunbHOro BbINONHEHUS MOCTaB/IEHHOW 334a4M KOMaHza nony4daet ¢/1080-noo-
ckasky' v paspelueHve asuratbes aanbiue. Ecnn komaHaa He cnpaeunack ¢ 3aaaHUeM, oHa yxo-
OMT Ha cnegyoulyilo cTaHuuio 6e3 noackasku. Korma komangon GygeT npowaeHa nocnegHsas
CTaHUMA UX MapLUpYTa, Y4aCTHUKM KOMaHAbI AO/KHbI OyayT BEPHYTbCSA Ha Ty CTaHUMIO, rae C 3a-
faHueM oHu He cnpasunucb. Cobpas Ha BCcex cTaHUMAX 7 CNIOB-MOACKA30K, pebsaTta, npossuB
CMeKasiKy, MOryT onpeaesivTb TesIo OTCHETA M KOOPAMHATbI CNPATAHHOrO Knaga.

2.2 GopmupoBaHHe KOMaHA U BbIOOP KanMTaHOB

Yyawumecs ogHoro 7 Knacca unm asyx 7 Knaccoe pasbusatoTcs Ha KoMaHabl no 5—6 yeno-
BEK (4MCI0 KOMaH U CTaHUMIA MOXKeT BbiTb apyrum). Kaxkaas us komaHg BbibrpaeT cBoero Ka-
nutaHa. M gonkeH BbiTb yHalLMincs, XOPOLLO 3HAKOLLMIK (DU3UKY, MOJb3YIOLLMICA aBTOPUTETOM
B Knacce v obnagatoLmii XopoLwrMMU OpraHM3aToOpCKUMKU CMIOCOBHOCTAMM.

KanutaH gonskeH:

1) nonyuunTb y BeayLLero KapTy C yKasaHWMEM MapLupyTa ABUXKEHUS CBOEN KOMaHAbl;

2) nony4unTb 3a4aHMe y NOMOLLHWKA BeayLLero;

3) obcyamnTb ¢ ToBapuLLaMM CNocob BbINOIHEHWUA 3a4aHUS;

4) Ha3Ha4YUTb UCMOJIHUTENEN;

! Cnoea-noackasku npuseneHs! B Mpunoxernn 1.
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5) cneguTb 32 NPaBUNBHOCTBIO BbINOSIHEHMA 3aaHUs;

6) NpoBecTn BMecTe C YieHaMW CBOeW KOMaHAbl aHann3 NoJilyYeHHbIX pe3ynbTaToB, caenarb
BbIBOAbI U /1NN HEOBXOaMMble PacyEThl;

7) caatb OTYET MM NPOUHDOPMUPOBATL YCTHO MOMOLLHWKOB O BbINOJHEHWUU PaboThl (B CNy-
yae HeobXxoaAMMOCTH).

2.3 Bbi6bop NOMOLWHMKOB BeayLLero

MNMoMoWHMKKM BbIBUpAIOTCA yuWUTENlEM M3 YYalMXCA CTApLUMX KIaccoB. YuuTenb 3apaHee
06bACHAET UM Ux 0683aHHOCTU, ONUCHIBAET X0/, PELLEHWUA 3aaHU U NPeaoCTaBsAEeT NpPaBuib-
Hble OTBETbI K HUM. [OMOLLHMKM BeayLLero BMecTe C yuuteneM opopMsAIoT U FOTOBAT CTaHLMK
u obopyaoBaHue.

MNMoMOLHWMKM BeLyLLLEero LOMKHbI:

1) BblAATb TEKCT 3aaHWA KanuTaHy KOMaHabl;

2) CnepuTb 3a NOPSAKOM €ro BbINOJIHEHUA U AEATENIbHOCTBIO YHaLLMXCS;

3) OueHuUTb NpaBUAbHOCTL BbIMOJIHEHWUS 3a4aHUS;

4) BblaaTb YXETOH aKTUBHbIM Y/IeHaM KOMaHzbl.

3a NonHbIV NPaBUIIbHBIM OTBET — YKETOH KpacHOro LBeTa.

3a JoMONHEHUA UKW HENOJHbBINA OTBET — XXETOH YKENTOro LBeTa.

B cnyyae ycnewHoro BbinosiHEHWA 3a4aHUS HYXXHO BblAaTb KanuTaHy KOMaHabl C/IOBO-NOA-
CKa3Ky.

2.4. MNoaroToBKa y4yaluUxca K NpoBeaeHUIo Urpbl (KBecrta)

MoarotoBKa yyalmMxca K Mrpe OCyLLEeCTB/IAETCA Ha YpPOKax B paMKax yyebHow nporpammbi
NMpu NOBTOPEHMU U 0OOOLLEHUM NPOMAEHHOrO MaTepuasna, a NoAroToBKa MOMOLLHUKOB Beay-
LLLero — Ha AOMNONHUTENbHbIX 3aHATUAX.

TekcTbl 3apaHnmn

KAPTOYKA Ne 1

Bbl Ha cTaHuum ,EI,OI'OHFWIKMHO.

Ornsaxutech Bokpyr! Bbl yBUAMTE, YTO BCE, UTO BAC OKPY)KAET, HAXOAWUTCA B ABUXKEHUU: MJibl-
BYT Mo Heby obnaka, KonebnoTca NUCTbA AEPEBbEB, MUMO BAC NPOXOAAT JOAM, NO3AI0T No
3eMJie MypaBbM, NeTatoT NTuubl U T. 4. [NpucMoTputech BHUMaTENbHO, U3 OAHOIO MecTa B ApYy-
roe Tesa ABWXKYTCSA NO Pas/iMyHbIM IMHUAM, KOTOPbIE Ha3bIBAIOTCS:

| , @ TaK)XXe C Pas/IM4yHbIMU CKOPOCTAMM.

Hanpumep, Myxa MoxeT netatb co ckopocTbio 18 KM/4, a CKBOpel — CO CKOpPOCTbiO
20 m/c. A Kak 6bICTPO cMOXeT 6exkaTb camblii BbICTPbINA NapeHb U3 Ballel KoMaHabl?

2. OnpepenuTe ero ckopocTtb Ha ydactke anvHon 100 m. Y3Haiite, KOro oH cMoXeT 060-
rHaTb, MyXy WKW CKBOpUA.

3. A ewé paccumnTainTe CpefHIol KMHETUYECKYIO SHEPIUIO BALLEro CpuHTepa.

O6opynoBaHue: 3N1EKTPOHHbIN CEKYHAOMEP, PY/IeTKa, HanosibHble BECHI.

KAPTOYKA Ne 2

Bbl nonanu B ctpaHy HbIOTOHUIO.

B 3Toi cTpaHe cambiMU IOOMMBIMKU C/IOBAMM SBMAIOTCA «CHNA», «Maccay, «3HEprus».
A BaM 3HaKoMbl 3TK TepMuHbI? KoHeuHo, Mbl He comHeBaemcsa! Pa3se mornu Te, KTo He obna-
[aeT 4OCTaTOYHOM CU/ION U SHEPruen, OTNPaBUTbCA Ha NOMCKKU Knaga?!

Tak BOT: BbIOEpPUTE U3 KOMaHAbl ABYX CaMbIX CWJIbHbIX pebaTt. YTtobbl He OblLIO Cnopos,
cyabén nyctb 6yaet npubop Ans U3MepeHus CuUnbl.

1. Kak oH Ha3biBaeTca?

2. [lanee yyauimecs fOMKHbI ONPeaenuTb CPeAHIO MOLLHOCTb, KOTOPYIO OHU ByayT pa3Bu-
BaTb, MOAHMMAsACb, 0BroHssA Apyr apyra, no nectHuue ¢ 1-ro Ha 3-i aTax.

3. CpaBHuTe MoLHOCTb asuratens astomobuna BMW-X5 (N = 272 n. c.) co cpeaHei moLi-
HOCTbIO BalLUX pebsrT.

136 B conepxanue




OUINKA TOUYKA \fpocm

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

O6opynoBaHue: JMHAMOMETP, HaMOJIbHbIE BECHI, 3NIEKTPOHHbIM CEKYHAOMEP, KalbKyNsaTop
(HepocTatowwyio MHbopMaumio Bbl cMoXKeTe HanTh B MHTepHeTe).

KAPTOYKA Ne 3

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

Kctat, 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. 910 BONwe6bHas crpaHa NMACKAJTUA.

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

3. A tenepb BonwebHasa 3ajayka ana sac. Ha gHe cocypa Haxogutcs Teno, K KOTOpoMy
npuKpenseHa «noackaska». JloctaHbTe €€, He 3aMOUYUB PYKH, UCMOMb3YA TONbKO Te NpeaMeThl,
KoTopble BaM JacT NOMOLLHUK. OObACHWUTE CBOU AENCTBUS.

4. C nomoupblo AaTynKa AaBfieHUs U3MepbTe AaB/eHWe Ha AHe «BoswebHoro» cocyaa.

O6opynosaHue: BeApo C BOAOK, pe3MHoBas TpybKa, AaT4MK AAB/IEHUS.

KAPTOYKA Ne 4

Ha cranumun PA3MbILLIAMKUHO sam HY>XHO BCMIOMHUTb:

1. Kako# 13 npocTbix MexaHW3MOB: pblyar, 610K, BOPOT, HAaK/IOHHYIO MJIOCKOCTb, KWH UK
BUHT — [OJKEH MCMO/b30BaTb JIEHTANW, YTOObI NOMYYMTb BbIMMPbIW B paboTe? He nydwe nu
NEHTAIO UCMOMb30BaTb AJ1A CBOEW BOXAENEHHOMN Lenu 6onee COXHbIM MexaHu3m?

2. U ctout nn emy BoOoOGLLLE UCMONb30BaTh 3TU NPUCNOCOBNEHUs, unu nydwe oborTHch 6e3
HUXx? YTobbl ybeautbcs B NPaBMIbHOCTM CBOEro OTBETa NpoaenianTe CBOM 3KCNEPUMEHT.

Moa 3TMM KaMHeM cnpsTaHa 3anucka C «MoAcKaskon». He gotparueasch O KamHsA pyka-
MW, LOCTaHbTE €€, UCMOJIb3YA NPOCTOM MEXaHU3M.

3. Mpounzeenute pacyéTbl, NOATBEPXKAAIOLLME BALLW BbIBOAbI.

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

KAPTOYKA Ne 5

HassaHnue aton ctaHumn — JIMTEPATYPHAS, Bo3mMoskHO, Bbi30BET y Bac Bonpoc: «4T1o 06-
Lero Mexxay h1M3nMKon 1 NUTepaTypom, Mexay HayKou U UCKYCCTBOM? »

BcnomHuuTe, yto JleoHappo na Bunuu, M. B. JlomoHocos, W. [éTe n o4eHb MHOrMe ppyrue
3HaMeHMUTble eCTECTBOMCHbITATeNIM BHEC/IU BKNA4 B pa3BUTUE Hayku u uckyccrtea. ObpalyeHue
YYEHbIX K IUTEpaType M UCKYCCTBY HE Cy4alHO: Xy[4OXKeCTBeHHble 0bpasbl HepeaKo NoacKa-
3blBa/IN UCCIe[oBaTeNsAM MyTb K MPaBUIbHbIM PELLUEHUSIM UMEHHO TOrAa, KOraa JlorMka okasbl-
Banacb 6eccunbHa. Bot u Bam ceituac npenctaBUTCA BO3MOXHOCTb «HABECTU MOCTbI» MeXay
(h13nKOM 1 XynoXKeCTBEHHOW IMTepaTypou.

Bam Heobxogumo pasragarb KPOCCBOPA, C/I0Ba /18 KOTOPOro Bbl HAWAETE B OTPbIBKAX U3
nuTepaTtypHbix npousseneHui’. Kpocceopa ckaHWMpoBaH, BbiaeneHHOe C/0BO SBAAETCA NoA-
cKa3Koii2,

! OTpbiBKM U3 NUTEpaTYpPHBIX NPOMU3BENeHNIT NpUBeAeHbI B [punoxernn 2.

2 Kpocceopg, npeactasneH B Mpunoxerun 3.
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KAPTOYKA Ne 6

Ha craHumn CMEKAJIKA 3anucKy ¢ noackaskow Bbl HanaeTe B 3Tow KHure. He cnewwure!
CHayvana onpegenute eé maccy. Cnoxute undpbl U3 3HaYeHMa Maccbl. Yucno, koTopoe Bbl No-
Jly4ynTe, COOTBETCTBYET CTPAHMLE C «MOACKAZKOM».

O6opynoBaHuWe: pe3nHKa C KPIOYKOM, rpy3bl M3BECTHOM MacChbl U IMHENKa, Kycoyek Mena.

Ha 31o# ctaHumm gomkHa 6biTb LOCKA, K KOTOPOW MOXHO MOABECUTb PE3UHKY.

KAPTOYKA Ne 7

HaseaHue 3ToM cTaHumu BbITECHANKUHO NMOACKaXKeT BaM, Kak NOCTYNUTb B C/IeAYyIOLLEN
CUTyauuu.

Ha nHe 3Toro cocyna Bbl yBUMAWUTE ANLO C «CEKPETOM». TONIbKO NOC/Ne TOro, Kak OHO BCMJibl-
BET, Bbl CMOXeTe BCKPbITb «ceKpeT». O6bACHMTE MOMOLLHWKY BEAYLLErO, YTO HYXKHO AJ1S 3TOr0
caenatb. Bce HeobxoauMble npubopbI Bbl NOMTyYMTE Y CTapLUEKNACCHUKA.

O6opynoBaHure: cocya C BOAOW U ANWLOM, Nayka conu (Bblaatb €€ TOMbKO Mnocsie Toro, Kak
06 3TOM MONpPOCHAT yyaluecs).

MPUJIOXXEHUE 1
MapuwpyTHas kapTa

demekad neowodhg o
ﬂfﬁh”m 'fﬁ 4 ) ) ) 3
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TekcT-HanyTcTBUE HA 06pPaTHOM CTOPOHE MAPLIPYTHOW KapThbl

Kaxkgbin meytaeTt HanTh knag!

A Tb1? Ecnu pa, To TBOS MeuTa MoxeT ocyuiecTButbes! Ho Tonbko npu ogHoM ycnoeuu: Knap
CMOXET HaMTHU TONBbKO TOT, KTO XOPOLLO y4un h13unKy B TeueHue Bcero ropal

Hy uto, nonpobyewb?!

Cmeno pBuraics Bnepép no CBOEMY MapLIpyTy W, NMPeXae YeM YTo-To caenarb, aymau, ay-
mMaKn u gyman!
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CnoBa-noackasku

1. Kabuner.

2. Ne 41,

3. ®Ouronetosbii.

4. LipeToK.

5. Ha BocTok.

6. [o o3zepa.

7. 20 waros Ha cesep.

B kabuHete N2 ... Ha OKHe HaxoauTcs dunoneTosbln LBETOK. B HEM cnpaTaH komnac. LiseTok
Aenaetca tenioM orcyéta. O3epo «HakeeHo» Ha cTeHe B KabuHeTte ((hoTOOOOMU MNKN KapTUHKA).
Knag Haxogutcs B nabopaHTckon. B kayecTse knaga yyawimecs HaxogaT, Hanpumep, KOpoobKy
C LWWOKONaaHbIMK H6aToOHUMKaMMK.

NMPUJIOXXEHUE 2

OTpbIBKK U3 IUTEpATYPHbIX NPOU3BEAEHUMN

1. A. . MnatoHos. «AMcKkas cnoboga»

«Mocpean cnobopbl cToan AByx3TaxkHbIM cTapbin AoM. OKono Hero Konoaesb, a y Konogua
KPYMblM capal — TeMHuUUa Aas nowaau. B Ton TeMHMue uenbii feHb fowanb KpyXXunacb Ha
y3KOM MecTe, Tackasa aepeBsaHHoe Boauno. Ha Boaune 3akpyydnBanucb U pacKpy4uBanuch Be-
PEBKM, KOTOpble TacKkanu 6aabaMu Bogdy M3 Konoaua. Boaa cnveanack B 60/bluoK YaH, a 13
YyaHa Hanyckanacb B KOpbiTax».

Kakue npocmele mexaHu3mel ucnone3oBanuce 014 nodvéma 8o0ei? (Bnok.)

2. A. P. benses. «Yenosek-ampunbus»

«Mxtnangp onyckancs Bcé rybxe u mybxe B cymepedHble rybuHbl okeaHa. EmMy xorte-
nocb 6bITb OQHOMY, NPUITH C ceba OT HOBbIX BredatieHni... OH norpy>kancs BCé MeaneHHee.
Bopa crtaHoBMnach nnotHee, oHa y)e AaBWfa Ha Hero, Ablarb CTAaHOBWJIOCb BCE TpydHee.
34eCb CTOANMU ryCTble 3e/IEHO-CEpPble CYMEPKM».

3HavyumesnbHO U MeHsemcs niomHocme Boobl ¢ enybuHol? Kakas ¢usudeckas BenuyuHa
usmeHsanacs c enyburol? (Laenexue.)

3.1 5. M. bacé (xoKKy — sinoHCcKas no33us)

«C TpeckoMm nonHyn KyBLUWH;

Houbto Bofa B HEM 3aMép3na,

A npobyauncs sapyr».

lNoyemy Boda npu 3amep3aHuu paszopBana kyBwuH? Kakue ¢usuyeckue BenuyuHel usmeHu-
nuce? (3. — 06bEM 1 5. — nnoTHoCTb.)

4. A. M. Bonkos. «Bonwe6bHuk U3ympyaHoro ropoga»

«CKOpO nyTellecTBEHHUKM OKasa/icb Ccpeay HeobOo3pUMOro MakoBOro Moss. 3anax mMaka
YCbIM/SAET, HO DMK 3TOrO He 3Hana M NPoAo/Kana UATKM, GecrneyHo BAbIXas CMaAKOBaTbiM U
yCbINNAoWMM apomar... Beku eé otsykenenu, 1 en y>kacHO 3ax0oTeNnioCb CnaTtby.

BcnedcmBue kakozo ¢usuyeckozo s8neHus 3anaxu pacnpocmpaHsromces 8 8o30yxe? (Oud-
yzus.)

6. J1. Kapponn. «Anuca B 3azepkanbe»

«Crouno KoHio octaHoBUTbCA... Kak Pbiuapb TyT e neten enepéa. A korga KoHb cHoBa
Tporascs ¢ MecTa... Pbiapb ToT4ac nagan Hasan».

O6vscHume, ymo npoucxodusno ¢ Peiuapem? (UHepuums.)

7. 1. H. ToncTon. «Jlebenmn»

«Jlebeau ctaen netenn M3 XoNoAHOW CTOPOHbI B Ténble 3emnn. OHKU neTenu yepes Mope.
OHu netenu peHb M HOYb, U APYroM fieHb U APYry0 HOYb OHU NIeTeNn, He OTAbIXas, Hag BOAOM...
Bnepeau netenu crapble, cunbHble nebeam, csagun netenu Te, KOTopble OGblIM MOSIOXKE M cna-
bee...»

Moyemy Bnepedu nemsam obbiyHo 6osiee cunoHolie nmuubi? (ConpoTuenexue.)
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JlozoseHko Cepreit Bnagumuposuy
TpywwnHa TatbsiHa AnekceeBHa

Peanusauusa o6pasoBarenbHbIX NpOrpaMMm ecTeCTBEHHOHay4YHOM
M TEXHONIOrMYeCKOM HanpaB/ieHHOCTeHN No ¢usukKe
C UCcnosib3oBaHUEM o0b6opyaoBaHUA LeHTpa «Touka pocTa»

Memoduyeckoe nocobue

LleHtp EcTecTBeHHO-Hay4HOrO U MateMaTMyeckoro obpasosaHus
Pykoeogutens LeHtpa 3. I. [anoHiok
OtBeTcTBeHHbIN 3a BbiNyck B. B. KyopsBueb
Pepaktop B. B. Kyops8ue8
XynoxecteeHHoe ocopmnerve M. U. MBaHoBa
KomnbloTepHas BEpCTKa U TexHUYeckoe pepakTupoBanue 3. B. Anekcee8
Koppekrtop [1. Y. [lempoBa
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