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PaGoyas mporpamma mo Qu3HMKe ¢ HCIOJb30BaHHEM 00OOpymoBaHus IieHTpa «Todka pocray
pa3paboTaHa Ha OCHOBE HOPMAaTHBHO - METOJMYECKUX MATECPUAIIOB:
1. ®enepanbHblil 3aK0H OT 29.12.2012 Ne 273-D3 (pex. ot 31.07.2020) «O6 oO6pa3oBanuu B

Poccuiickoit ®@enepaumm» (¢ u3M. u jgom., Bctyn. B cuiay ¢ 01.09.2020). — URL:
http://www.  consultant.ru/document/cons_doc LAW 140174 (mata  oOparieHus:
28.09.2020).

2. Tlacopr HaumoHasnbHOrO mnpoekra «OOpa3zoBanue» (yrB. mpesuauymom CoBera mnpu
[Ipesunente PO no crparerndeckoMy pasBUTHIO U HALMOHAIBHBIM IIPOEKTaM, IIPOTOKOJ OT
24.12.2018 Ne 16). — URL.: http://www.consultant.ru/document/cons_doc_LAW 319308/
(mara o6pamenus: 10.03.2021).

3. T'ocynapctBennas nporpamma Poccuiickoit ®enepanuu «Pa3zputue oOpasoBaHus» (yTB.
[Toctanosnenuem IlpaBurenscrBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKACHUM TOCyJapcTBEHHOM mporpamMmsl Poccuiickonn @enepanun  «Pa3zButune
00pa3zoBaHU. —
http://www.consultant.ru/document/cons_doc_LAW _286474/cf742885e783e08d9387d7
364e34126187ec1381/ (nara ob6pamenus: 10.03.2021).

4. Tlpodeccuonanbuplii  cranmapt  «llemaror (memaroruueckas — JeATENbHOCTh B

JOIIKOJIbHOM, HaydajdbHOM OOIlEeM, OCHOBHOM 0O0IeM, cperHeM oOmieM o0pa3oBaHMN),
(Boctutatenb, yuurtenb)» (ped. ot 16.06.2019) (Ilpukaz MwunHuctepcTBa Tpyaa u
cormanbHOM 3amuThl PO ot 18 oktabps 2013 r. Ne 544H, ¢ u3MEHEHUAMH, BHECEHHBIMU
npukazoM MunucrepctBa Tpyaa u couzamutbl PO ot 25.12.2014 Ne 11151 1 ot 5.08.2016

r. Ne 422n). — URL.: http://knmc.centerstart.
ru/sites’lknmc.centerstart.ru/files/ps_pedagog_red_2016.pdf (naTa o6parenus:
10.03.2021).

5. TIpodeccuonansubiii ctanaapt «llemaror mOMOJHUTEIHLHOTO OOpa3oBaHUs NETEH U
B3pocibix» ([Ipukaz MunuctepcrBa Tpyna u commanbHor 3amuthl PO ot 05.05.2018 Ne
298 «O06 yrBepxkaeHnu npodeccuoHaabHOro cranmapra «llemaror IOMOJHUTEIHLHOTO
obpasoBanus aeteir u B3pociusix»). — URL: //https://profstandart.rosmintrud.ru/obshchiy-
informatsionnyyblok/natsionalnyy-reestr-professionalnykh-standartov/reestr-
professionalnykh-standartov/  index.php?ELEMENT 1D=48583  (mara  oOparieHus:
10.03.2021).

6. denepanbHBIl TOCYIApCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPT OCHOBHOIO OOIIEro
oOpazoBanusi (yTB. mpHuKazoM MwuHHcTepcTBa o0Opa3oBaHus M Hayku Poccuiickoii
Oenepatu ot 17.12.2010 Ne 1897) (pem. 21.12.2020). — URL: https://fgos.ru (mata
ooOpamenus: 10.03.2021).

7. ®DenepanbHBIi TOCYIApCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT CPEAHEro OOIIero
oOpa3oBanus (yTB. npuka3zoM MuHHcTepcTBa 00pazoBaHus U Hayku Poccuiickoit deaepaunu ot
17.05.2012 Ne 413) (pen. 11.12.2020). — URL: https://fgos.ru (mara oopamenus: 10.03.2021).

8. Meronuyeckue peKOMEHIAMK 10 CO3JaHUI0 U (YHKIIMOHUPOBAHHUIO JIETCKUX
texHonapkoB  «KBantopuym» Ha ©0aze oOmeoOpa3oBaTenbHBIX OpraHu3amuii  (yTB.
pacniopsbkeHrneM MuHHCTEpCTBa npocBenieHus Poccuiickoit @enepanmu ot 12.01.2021 Ne P-4).
— URL: http://www. consultant.ru/document/cons_doc_LAW _374695/ (mata oOpaineHus:
10.03.2021).

9. Meroauueckre peKOMEHJAIUU M0 CO3AaHUI0 U (PYHKIIMOHUPOBAHHIO IIEHTPOB IIU(PPOBOTO
oOpazoBanusi «IT-ky0» (yTBEpXAEHBI pacropshkeHHeM MMUHUCTEPCTBA  MPOCBEIICHUS
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Poccuiickoit @enepanuu ot 12 suBaps 2021 r. Ne P-5). — URL: http://www.consultant.ru/
document/cons doc LAW 374572/ (nara obpamenus: 10.03.2021).

10. Meroanveckue pEKOMEHJAMKM IO  CO3JAaHUI0O ¥ (QYHKIMOHHPOBAHHIO B
0011e00pa30BaTENbHBIX OPTaHU3AIMIX, PACIOJOKEHHBIX B CEIBCKOM MECTHOCTH M MaJlbIX
ropojiax, LIeHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOW HalpaBiIeHHOCTEH
(«Touka pocrta») (YTBepxkAeHbl pacnopsbkeHueM MuHucrepcTBa npocselieHus: Poccuiickoit
deneparyn oT 12 STHBAPSI 2021 r. Ne P-6). — URL:
http://www.consultant.ru/document/cons_doc_ LAW 374694/ (nata o6pamenus: 10.03.2021).

Heab v 3agaum:

Peanuzanusi OCHOBHBIX OOIEOOpa30BaTENbHBIX MPOrpaMM MO Y4e€OHBIM IpeaMeTaM
€CTECTBEHHO-HAYy4YHON HANpaBJICHHOCTH, B TOM YHCJIE€ B PaMKaxX BHEYPOUHOH NESATENbHOCTH
00yJaromumxcsl.

e Pa3paboTka W peaym3aiys pPasHOYPOBHEBHIX JOMOJHUTEIBHBIX 00II€00pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAY4YHOM HAINpaBJICHHOCTH, a TaKXK€ HHBIX IMpOrpamMMm, B TOM
Yyclie B KAHUKYJISPHBINA MTEPHO/I.

e BogieueHue yyauuxcs ¥ ne1laroru4eckux paboTHUKOB B IIPOEKTHYIO AESITEIbHOCTD.

e Opranuzaius BHEY4€OHOM JeATEIbHOCTH B KAaHUKYISAPHBIA Mepuoj, paszpaboTka u
pean3anusi COOTBETCTBYIOIIMX 00pa30BaTeIbHBIX MPOTPaMM, B TOM YHCIIE Ui Jlarepei,
OpraHU30BaHHBIX 00PA30BATEIbHBIMHU YUPEKICHUSIMU B KAHUKYJIIPHBINA MTEPHO/I.

e JloBelmieHHE NPOPECCHOHATBHOTO MACTEpCTBA MEJArOrMYecKMX paOOTHUKOB LIEHTpA,
peaTn3yoLX OCHOBHBIE U JONIOJHUTEIbHBIE 0011e00pa30BaTeIbHbIE IPOrPaMMBI.

e Co3manme 1eHTpa «Touka pocra» TpeanmosiaraeT pa3BUTHE O00pa30BaTEIHLHOU
HHPpacTpyKTyphl 00IIe00pa30BaTeIbHONM OpraHU3allk, B TOM YHCJIE OCHaIECHUE
00111600pa30BaTEIILHON OPTraHU3aIIH:

® 000pyIOBaHUEM, CpPEICTBAMH OOy4YEHUsS W BOCHHUTAHUS i1 U3Y4YCHHS (B TOM YHCIIC
AKCIIEPUMEHTAIBHOTO) TIPEMETOB, KypCOB, TUCIMILIMH (MOAYJIEH) eCTeCTBEHHO-HAYYHOH
HAIPaBJICHHOCTH TIPU pEaIM3allid OCHOBHBIX OO0IIe00pa30BaTEbHBIX MPOrpPaMM |
JIOTIOJTHUTEIIBHBIX 00I1e00pa30BaTeNbHBIX MPOTPaMM, B TOM YHCIE JUIS PACHIMPEHHUSI
CoJiepKaHus yIeOHBIX MpeaMeToB «Dusnkay, «Xumus», «buosorusy;

e 000OpyZOBaHMEM, CpEACTBAMH OOYYCHHMS M BOCIUTAHHS Ui peaM3allid [POTrpamMm
JIOTIOJTHUTEIIBHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOI HANIPaBICHHOCTEH;

® KOMITBIOTEPHBIM U HHBIM 000PY/I0BaHHUEM.
[IpodunbHbIi KOMIUIEKT 000PYAOBaHHSI MOKET ObITh BBIOpaH AJisi 00IIe00pa3oBaTeIbHBIX

OpraHM3aluii, UMEIOIINX Ha MOMEHT co31aHus HeHTpa «Todka pocta» HabOp cpeacTB 00ydeHUs
U BOCIUTAHHS, MOKPBIBAIOIIUI CBOMMH (YHKIMOHAIBHBIMA BO3MOXHOCTSIMH 0Oa30BbIe
NOTPEOHOCTH MPH U3y4YeHHH y4eOHBIX npeMeToB «Duznkay, « Xumus» u «buonorusy».

MuHMMaIbHO HEOOXO0IUMbIE (PYHKIIMOHATIbHBIE U TEXHUYECKHE TPeOOBaHUS U MUHUMAJIbHOE
KOJIMYECTBO OOOPYAOBaHUS, IEPEYCHb PpACXOJHBIX MaTepUaloB, CPEACTB OOy4YeHHs U
BOCIIMTAHUS JUIs OCHAIIEHHsS UEHTpoB «Touka pocTa» ompenenstoTcss PermoHanbHbIM
KOOpAMHATOpOM ¢ ydeToM IlpumepHoro mepeuHss oOOpyHOBaHMs, PAacXOJHBIX MaTepHaloOB,
CpeAcTB 00yueHHs] M BOCIIUTAHMS Ul CO3AaHUS M oOecrieueHus: (yHKIMOHUPOBAHUS LIEHTPOB
00pa30BaHuUs €CTECTBEHHO-HAYYHOW HarpaBiieHHOCTH «Touka pocTa» B 0011e00pazoBaTeNbHBIX
OpraHu3aIusaX, pacroI0KEeHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX TOpoJiax.

[IpodunbHelii  KOMIUIEKT o0OOpyaoBaHUS oOecrieunBaeT A(PGEKTUBHOE JOCTHXKEHHE
00pa30oBaTeNbHBIX PE3ylIbTaTOB OOYYAIOMIMMHUCS IO MpPOrpaMMaM eCTECTBEHHO-HAyYHOMH


http://www.consultant.ru/
http://www.consultant.ru/document/cons_doc_

HAIpPaBJICHHOCTH, BO3MOKHOCTh YTIyOJIIEHHOTO M3y4YEeHHUsI OTICIBHBIX MPEIMETOB, B TOM YHCIE
st pOopMHPOBaHUST M300pPETATEIBCKOTO, KPEaTMBHOTO, KPUTUYECKOTO MBIIIJICHUS, Pa3BUTHUS
(GYHKIMOHATBPHONH T'PaMOTHOCTH Yy OOYYaIOUIMXCS, B TOM WYHCIIE €CTECTBEHHO-HAYYHOW U
MaTeMaTU4YECKOM.

OKCIIEpUMEHT SBJISETCS MCTOYHUKOM 3HAHUNW W KPUTEPUEM HMX HCTUHHOCTH B HayKe.
KoHnuenuus coBpeMeHHOro o00pa3oBaHus MOJpa3yMeBaeT, YTO B YUYE€OHOM OSKCIIEPUMEHTE
BEAYUIYIO POJIb JOJDKEH 3aHSATh CaMOCTOSITEJIbHBIA HCCIEIOBATENbCKUN  YUCHUYECKHI
skcniepuMeHT. CoBpeMEHHbIE AIKCIEPHUMEHTAIbHbIE HCCIEAOBAHUS 1O (U3MUKE YK€ TPYIHO
MPeCTaBUTh 0€3 HCIOJIb30BAaHUS HE TOJBKO AHAJIOTOBBIX, HO U LM(PPOBBIX HU3MEPUTEIBHBIX
npudopoB. B denepanbHoM rocynapcTBeHHOM oOpaszoBaTesibHOM cTanaapre (nanee — DOI'OC)
MpOMUCAHO, YTO OJHMM U3 YHUBEpPCAJIbHbIX Y4eOHbIX nedcTBuil (manee — VYVY]),
MpUOOpETAaeMBbIX yYalllUMUCA, JOJDKHO CTaThb YMEHHME «IIPOBEIEHMSI OIBITOB, MPOCTHIX
AKCIEPUMEHTAJIbHBIX HCCIEAOBAHUN, MPSAMBIX M KOCBEHHBIX H3MEPEHMH C HCHOJIb30BAaHUEM
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOBY.

VY4eOHbIN SKCIIEpUMEHT 1Mo (U3MKe, TPOBOAMMBIN Ha TpaJAWLMOHHOM oOopynoBaHuu (0e3
MPUMEHEHUs] IUPPOBBIX JT1abopaTopuil), HE MOXKET B IMOJIHOM Mepe 00ecrneynTh peleHne Bcex
oOpa3oBaTeNbHBIX 3aJa4 B COBpeMeHHOM mikoje. CroKuBHIasicss CHUTyalusi oOycloBJIeHA
CYIIIECTBOBAaHUEM Psiia MPOOIIEeM:

* TPAIMIIMOHHOE  IIKOJbHOE  OO0OpyIOBaHWE  M3-32  OTPAaHMYCHUS  TEXHHYECKHX
BO3MOJKHOCTEH HE TI03BOJISIECT MPOBOJAUTH MHOTHE KOJMYECTBEHHBIC HCCIICIOBAHUS;

* JUTMTENBHOCTh TPOBENEHHs (U3NYSCKUX HCCICAOBAHUI HE BCErla COTJIacyeTcs C
JUTUTEITLHOCTBIO YICOHBIX 3aHSTHIA,

® BO3MOXXHOCTh TIPOBEJCHUS MHOTHX (H3MUYECKAX WCCICIOBAaHWIA  OTPaHHYMBACTCS
TpeOOBAHUSIMU TEXHUKH OE30MTaCHOCTH U JIp.

[udposas naboparopusi KapAWHAIBHBIM 0O0pa30oM H3MEHSET METOAMKY M COJCp)KaHUe
IKCTICPUMEHTAIBHON JIESTEITPHOCTH M IOMOTAET PEIIUTh BBIINICTICPCUUCICHHBIC MPOOJIEMBI.
HIupokuii cHekTp IUQPPOBBIX JATYUKOB IMO3BOJISET YYAlIMMCS 3HAKOMUTBHCS C MapaMeTpamMu
(U3NIECKOTO HKCIIEPUMEHTA HE TOJIBKO HAa KQUECTBEHHOM, HO M Ha KOJUYECTBEHHOM ypoBHE. C
MOMOIIBIO TIM(POBOI 1A0OPATOPUM MOKHO MPOBOJUTH JTUTEIBHBIA SKCICPUMEHT JaXKe B
OTCYTCTBHH JKCIiepuMeHTaTopa. [Ipu 3ToM u3MepsieMble JIaHHBIC U PE3yJbTaThl MX 00pabOTKU
0TOOPaKAIOTCSI HEMIOCPEICTBEHHO Ha YKpaHEe KOMITbIOTEpa.

B mpouecce popMupoBaHUs IKCIEPUMEHTAIBHBIX YMEHHN MO (U3UKE yYAIIUHCS YYUTCS
MPECTaBIATh HH(QOPMAIIHIO 00 UCCIICTIOBAHUH B YETHIPEX BHUIAX:

* B BepOAJILHOM: OIHUCHIBATH IKCIICPUMEHT, CO3/IaBaTh CIIOBECHYIO MOJICNb 3KCIICPUMEHTA,

(buKcHpoBaTh BHUMAHHUE HA U3MEPSIEMbIX (PU3NUECKUX BEIMYMHAX, TEPMUHOJIOTUH;

* B TaOJIMYHOM: 3aMOJHATH TAOMUIBI JAHHBIX, JIGKAIIUX B OCHOBE MOCTPOCHUS TpadUKOB
(TIpu ATOM y yuamuxcsi BOSHUKAeT MEPBUYHOE MPEACTABICHUE O MACIITabax BEIHUKH);

e B rpaUyecKoM: CTPOUTH I'pauku MO TAOIMYHBIM JAaHHBIM, YTO TMO3BOJIIET MEPEUTH K
BBIJIBH)KCHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIY GU3NYECKUMU BeTUYUHAMU (TIpU
9TOM YYMTENh I[IOKa3blBae€T MPEUMYIIECTBO B BH3YyalH3allMU 3aBUCHMOCTEH MeEXIy
BETUYMHAMH, HATTISAHOCTH © MHOTOMEPHOCTH );

* B aHATUTHYECKOM (B BUJE MaTEMaTHYECKHX YpPaBHEHW): MPHBOIUTH MaTEMaTHYECKOE
OTIMICaHHE B3aUMOCBSI3U (DM3MUECKUX BEIMYMH, MaTeMaTHuecKoe 0000IIeHIE TTOTYIeHHbBIX
PE3yABTATOB.



[Tepexon Kk KaxaOMYy dTaly MpEACTaBIICHUs HHPOPMAIMK 3aHUMAET JOCTATOYHO OOJBIION
MIPOMEXYTOK BpeMeHH. be3yciioBHO, B 7—9 Kiaccax 3TOT mpoiecc HEOOXOAMM, HO B CTApIIUX
KJIacCax 3TO BPeMsI MOXKHO ObLJIO ObI OTBECTH Ha perieHue 0osiee BaKHBIX 3a71a4. B aToM 1muiane
udpoBbie JTA0OPATOPUU TIO3BOJISIOT CYHMICCTBEHHO ASKOHOMHUTH BpEMs, KOTOPOE MOXKHO
MOTpPaTUTh Ha (POPMUPOBAHUE HCCIECAOBATEIBCKUX YMEHHMM Yy4YalUXCs, BBIPAKAIOMIMXCA B
CHEAYIOUIUX JICUCTBUAX:

* ompeescHue IpoOJIeMbI;

® TI0CTaHOBKA MCCIICAOBATEILCKOM 3a/1a4K;

¢ TUIAHUPOBAHHUEC PCHICHUA 3a1a4;

® [IOCTPOEHUE MOJIENEH;

® BBIJIBM)KXCHUEC T'MIIOTE3,

¢ OKCICPUMCHTAJIbHAA  IMPOBCPKA THIIOTE3; © aHaJIW3 JAHHBIX OSKCIICPUMCHTOB WU
HaOIIOAEHH;

e (GopMynupOBaHHE BHIBOJIOB.

[Tocneqaue TONABI y ydyaniuxcs HAONIOJaeTCs HHU3Kas MOTHBANWS H3YYCHHS SCTECTBEHHO-
Hay4HBIX JUCIUIUIMH U, KaK CJIEICTBHE, MajJeHue KadecTBa oOpa3zoBanus. [{udposoe yuedbHOE
o0Opy/lOBaHWE TIO3BOJISIET  YYalIUMCS  O3HAKOMHUTBCS C  COBPEMEHHBIMH  METOJIaMU
HUCCIICO0BaHMUsA, MPUMCHIACMBIMH B HAYKE, 4 YUUTCIIO — IMPHUMCHATH Ha NPAKTUKE COBPEMCHHBIC
nenarorunyeckre TexHojoruu. I[losroMy riaBHOUM cocraBisronied komiuiekta «llIkompHOTrO
KBanTopuymay siBisitoTcst HupoBbIE Ta00PATOPUH.

O:xunaemble JMYHOCTHBIE, MeTallpeAMeTHbIE U NPeAMeTHbIe Pe3y/JIbTAThl 0CBOEHUS
yueOHOro nmpeamera

JInyHOCTHDbIE pesynbTaTbi

OOyyaromuiics MOJTYYUT BO3MOXKHOCTH Ui (POPMHUPOBAHUS CIEIYIOIIUX JUYHOCTHBIX
PE3yIABTaTOB:

* pa3BUTHE NO3HABATEJIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

* yOeXKJIEHHOCTh B BO3MOKHOCTH IIO3HAHUS NPUPOJIBL, B HEOOXOJUMOCTH Pa3yMHOIO
WCIOJIb30BAHUS JOCTIDKEHUN HAyKd W TEXHOJOTMH s JalbHEHIIero pa3BUTHS
YeJI0BEYECKOro OOIIeCTBa, YBaXKEHUE K TBOPLIAM HAYKU U TE€XHUKH, OTHOIIECHUE K (hU3HKE
KaK K 2JIEMEHTY 0011e4eI0Be4YeCKON KyIbTYpHI;

® CaMOCTOSITENIbHOCTh B TPHUOOPETEHUN HOBBIX 3HAHUI U MPAKTUYECKUX YMEHHIA,

® TOTOBHOCTH K BBIOOPY KU3HEHHOTO IIYTH B COOTBETCTBUH ¢ COOCTBEHHBIMH UHTEPECAMU U
BO3MO>KHOCTSIMU;

e MOTHBaIMs 00pa30oBaTEeNbHOMN NEATEIHHOCTH HAa OCHOBE JIMYHOCTHO OPHUEHTHUPOBAHHOTO
MOIX0/1a;

e (dopMUpOBaHUE IIEHHOCTHOTO OTHOIIEHHS JIPYT K APYTY, K YUUTENI0, K aBTOPaM OTKPBITUN
Y U300peTeHmil, K pe3yabTaTaM 00ydeHHs.

MeTtanpeaMeTHble pe3yJbTaThl

OOyyaromuiics MOIYYUT BO3MOXKHOCTD JUTsl (POPMHUPOBAHUS CIETYIONIUX METalpeIMETHBIX
PE3yABTATOB:

* OBJIaJICHHE HABBIKAMU CAMOCTOSITETLHOTO MPHOOPETEHUS HOBBIX 3HAHUMN, OpTraHU3alUd
yueOHOM NIesSATENbHOCTH, MOCTAHOBKH IIeJieH, MIaHHUPOBAHUS, CAMOKOHTPOJSI U OICHKHU
PE3YIbTATOB CBOEH NEATEIHHOCTH, YMEHUSMU MPEIBUIETH BO3ZMOKHBIE PE3YIbTAThI CBOMX
JIeHCTBUH;

* TIOHMMaHUE Pa3IUYUi MEXIY MCXOTHBIMH (haKTaMU W TUMOTE3aMH JAJsl UX OOBSCHEHUS,
TEOPETUYECKUMHU MOJENSMU M pealbHbIMU OOBEKTaMH, OBJIAJIEHUE YHHBEPCATbHBIMH



y4yeOHbIMH JCHCTBUSIMM HA MpUMEpax THUIOTE3 Uil OOBACHEHHsS W3BECTHBIX (DAaKTOB U
AKCMEPUMEHTAIBHOW TIPOBEPKU BBIJBUTAEMBIX THUIIOTE3, PAa3paOOTKH TEOPETHUECKUX MOAeIei
MPOLECCOB WM SIBJICHUI;

(dbopMupoBaHHE YMEHUN BOCIPUHUMATD, IIepepadaThIBaTh U MPEIBSBIATH HHOOPMAIHIO B
CIIOBECHOHM, 00pa3HOH, CHMBOJMYECKOW (opMmax, aHaIM3UPOBATh W IepepadaTbIBaTh
MOJIy4CeHHYI0 WH(OPMAIMI0 B COOTBETCTBUU C IIOCTABJICHHBIMHU 3a/la4aMU, BBIIEIATH
OCHOBHO€ COJIEpP’KaHHE IMPOUYNTAHHOIO TEKCTA, HAXOJUTh B HEM OTBETHI HA [TOCTABJICHHBIE
BOIIPOCHI U U3JIarath €ro;

IPUOOPETEHUE OIBITA CAMOCTOSITEIBHOIO IMOWCKA, aHaIW3a M O0TOOpa HMH(pOpPMALUU C
HCIOJIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB M HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTUH IS
pelIeHys M03HaBaTeNbHbIX 3a/1a4;

pa3BUTHE MOHOJIOTMYECKOW M JMAJOrMYecKON peyd, YMEHHUs BbIpakaTb CBOM MBICIIH,
CIIOCOOHOCTH BBICIYIIMBAaTh COOECEIHHMKA, MOHMMAaTh €ro TOYKY 3pEHHs, MNpU3HABaTh
IpaBo JPYroro 4€jI0BEKa HA THOC MHCHHE,

OCBOEHHUE MPUEMOB JICHCTBUI B HECTAaHIAPTHBIX CUTYAIUSAX, OBJIAJICHHE IBPUCTUUECKUMU
METO/IaMHU pelleHus Ipooem;

(dbopMupoBaHHe yMEHUH paboTaTh B TPYINIE C BBIIOJHEHHEM PA3IUYHBIX COLIMAIBHBIX
poJiel, MPeACTaBIATh U OTCTAaUBaTh CBOU B3TJISbI U YOSKICHHS, BECTH TUCKYCCHUIO.

PerynasituBubie YY]I
OOyyaromuiics MOJYYUT BO3MOXKHOCTH ISl (DOPMHPOBAHUS CIEAYIOIIMX PETrYISITUBHBIX

VYL

1. YMeHue caMOCTOATENbHO ONPEAENAT e 00y4eHUs, CTaBUTh U (POPMYIHPOBATH HOBBIE
3ajaud B yué€0e M MO3HABaTEIbHOM JEsATeNbHOCTH, pa3BUBaTh MOTHUBBI U HMHTEPECH CBOEH
MO03HABATEIbHOMN J1€ATEIbHOCTH.

OO0yYaromuicst CMOXKET:

aHAJIM3UPOBATH CYIIECTBYIOIIUE U TUTAHUPOBATH Oy IyIIKe 00pa3oBaTeIbHbIC PE3YIbTATHI,
HUIEHTU(DUIIMPOBATH COOCTBEHHBIE TTPOOJIEMBI U OTIPEIEIATH TJIABHYIO MTPOOJIEMY;
BBIJIBUTaTh BEPCUHU PEIICHUs MPOOJIeMbl, (OPMYITHPOBATH THUIIOTE3bI, MPEABOCXUINATH
KOHEUYHBIN pPe3y/IbTaT;

CTaBUThH IIEJIb JCATEIHPHOCTH Ha OCHOBE OINpPEACIEHHON MPOOIEMBI U CYHIECTBYIOIINUX
BO3MOKHOCTEH;

dbopmynupoBarh ydyeOHBIE 3aJayd Kak IIard JIOCTWIKEHHS IIOCTaBJICHHOW  LENU
JIEITENbHOCTH,

000CHOBEIBATH LEJICBBIC OPUCHTHUPLI U TPUOPUTETHI CChIJIKAMHA Ha ICHHOCTHU, YKAa3bIBaA U
000CHOBEBIBAs JIOTUYCCKYIO ITOCJICAOBATCIIbHOCTD IAr'0B.

2. YMeHHE CaMOCTOSATEILHO [UIaHUPOBAThL MTYTU HOCTHXKCHUA ueneﬁ, B TOM 4YHCIIC

aJIbTepHATUBHbIE, 0CO3HAHHO BbIOMpaTh Hanboee 3 eKTUBHBIE CIOCOOBI pelIeHUs] YIeOHbIX U
MO03HaBaTEeIbHBIX 33/1a4.

O6V“IaIOHJI/II\/‘IC$I CMOXKET.

oTpenensaTh HeoOxoaumoe(bie) neicTBUE(s]) B COOTBETCTBUU C y4eOHOM U MO3HABATEIBHOMN
3aJjauaMH U COCTaBIIATh AJITOPUTM €ro(MX) BBIIIOJHEHUS;

00OCHOBBIBAaTh M OCYHIECTBIATH BBIOOP Hanbojee 3(pPEeKTUBHBIX CIOCOOOB pELICHUS
y4eOHBIX M MMO3HABATEIbHbBIX 33/1ay;

OTpeNeNATh/HaX0AUTh, B TOM 4YHCJIE U3 MPEIOKEHHBIX BAapHAHTOB, YCIOBHUS IS
BBITIOJTHEHUS YUeOHOH U MM03HaBaTeIbHOM 3a/1a4;



BBICTPAaWBaTh >KM3HCHHBIC IUIaHBI HAa KPATKOCPOUHOE Oymyinee (3asBIATH IICJIEBBIC
OpPUCHTHPDBI, CTAaBUTb AACKBATHBIC WM 3aJjadid W IpCjiaraTb I[GP'ICTBHSI, YKa3blBasgd M
000CHOBBIBas! JIOTHYECKYIO MTOCIIEA0BATEIILHOCTD IIATr0B);

BBIOMPATh W3 TPEJIOKCHHBIX BApUAHTOB M CAMOCTOSITEIIBHO MCKAaTh CPEICTBA/PECypCHI
IJI PCIICHUA 3aIIa‘II/I/IIOCTI/DKeHI/I$I Oeiiu,

COCTaBJIATh  IUIAH  pelIeHHs] poOsieMbl  (BBIMOJIHEHUS  IPOEKTa, IPOBEACHUS
HCCIIeIOBaHUS);

OTIpeNIeNATh NMOTEHIMAJIBHBIC 3aTPYAHEHUS TPU PEIICHWH Y4eOHOH M IO3HABATEIbHOMN
3aa4i U HaXOUTb CPCACTBA I UX YCTPAHCHUA,

OIINCHIBATL CBOU OIIBIT, 0(1)OpMJ'I${$[ €ro i nepeaadyr Apyrum JIrOJA4M B BUAC TCXHOJIOIMU
pelIeHns MPaKTUYECKHUX 3ajjad ONPEesIEHHOTO KJlacca;

IJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBHIYATHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTHh CBOM JACUCTBHUS C IUIAHHUPYEMBIMH pe3yJibTaTaMH, OCYIIECTBISThH

KOHTPOJIb CBOCH ACATCIIBHOCTH B TPOUECCE MJOCTUKCHUA PE3yJibTaTa, OMPCACIIATH CIIOCOOBI

NeUCTBUI B paMKax MpeUI0KEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBUS B

COOTBETCTBUU C U3MEHSIOIIEHCS CUTyallUEH.

OO0yYarOIUNCI CMOXKET,

OIIPENENIATE COBMECTHO C II€JarorOM M CBEPCTHUKAMU KPUTEPHUM IUIAHUPYEMBIX
pe3ynbTaTOB U KPUTEPHUH OLICHKH CBOCH Y4eOHOMU e TEIHHOCTH;

CUCTEMAaTHU3UpPOBaTh (B TOM YHUCIE BBIOMpATh MPUOPUTETHBIE) KPUTEPHUU TMIAHUPYEMBIX
Pe3yNbTaTOB U OLIEHKU CBOEH JNEesTebHOCTH;

oTOMpaThb HWHCTPYMEHTHI JJs OLICHUBAHHUS CBOEH JIEATENbHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOCH JCATEIHPHOCTH B paMKaX MPEJIOKEHHBIX YCIOBHHM U TPEOOBaHUIA;
OIICHUBATh CBOIO JESTENBbHOCTb, aPTYMEHTUPYS MPHUYUHBI JTOCTHKEHUS WM OTCYTCTBHS
IJIAHUPYEMOTO Pe3yibTata;

HaXOJHUTh JOCTATOYHBIE CPEACTBA JJISl BHITIOJHEHUS YUECOHbBIX IEUCTBUN B U3MEHSIOIIEHCS
CUTYaAIlMU W/WIN IPU OTCYTCTBHUH INITAHUPYEMOTO pe3ybTaTa;

paboTasi Mo cBOeMy ILIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JESATEIBHOCTh Ha OCHOBE
aHaJlu3a M3MEHEHUN CHUTyallud s T[OJIy4eHHs 3aIUIAHUPOBAHHBIX XapaKTEPUCTHK
MIPOYKTa/pe3ylbTara;

yCTaHABIUBaTh CBSI3b MEXJIY TIOJYYEHHBIMU  XapakTepUCTUKaMU TMPOAYKTa H
XapaKTepUCTUKAMHU Tpoliecca AesITeIbHOCTH U M0 3aBEPILIECHUH JIESATEIBHOCTH MpeiaraTh
W3MEHEHHE XapaKTEepPUCTUK TMpolecca Ul MOJNy4YeHHUS YIyUYIICHHBIX XapaKTepUCTUK
MPOIYKTa,

CBEpSTh CBOM JCUCTBHS C LEJIbI0O U TNpPU HEOOXOJAWMOCTH UCHPABIATH OIIMOKU
CaMOCTOSTEIBHO.

4, YwmeHue OLOCHUBATL IIPABUJIBHOCTL  BBIIIOJIHCHUA yqe6H0171 3aJa4u, COOCTBEHHEIE

BO3MOJKHOCTH €€ peuicHus.

O6V“IaIOHJI/II\/‘IC$I CMOXKET.

ONpCACIIATh KPUTCPHUU IPABUIIBHOCTH (KOppeKTHOCTI/I) BBITIOJTHCHU A yqe6H0ﬁ 3aJa4uu,
AHAJIIU3UPOBATH U 000CHOBBIBATh MNPUMCHCHUEC COOTBCTCTBYIOLICT'O HHCTPYMCHTAPUS I
BBITIOJITHCHU A y‘Ie6H0ﬁ 3aJa4du,

CBO60,Z[HO IOJIB30BaTHCA BBIpa6OTaHHBIMI/I KPpUTCPUAMHU OLCHKU U CAMOOLICHKHU, UCXOI U3
eI U UMCIOIIUXCA CPpCACTB, pasdjiniuad pe3yjabTaT U CIIOCOOBI HeﬁCTBHﬁ;

OLCHHUBATL IMPOAYKT CBOEH JEATEILHOCTH II0 3aJaHHBIM W/WIIA  CaMOCTOSTEIIEHO
OHpe,Z[eJ'IéHHLIM KPUTCPUAM B COOTBCTCTBUU C LCIIBIO ACATCIIbHOCTH,



000CHOBBIBATh JOCTHKUMOCTH II€JTH BBIOPAHHBIM CITIOCOOOM Ha OCHOBE OIIEHKU CBOMX
BHYTPEHHUX PECYPCOB H JOCTYITHBIX BHEITHUX PECYPCOB;

(UKCUPOBATH U AaHATM3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Bnianenue ocHoBaMU CaMOKOHTPOJISI, CAMOOLIEHKH, IIPUHATHUS PEILIEHUN U OCYIIECTBIICHUS

OCO3HAHHOTO BbIOOpA B y4EOHOM U MO3HABATEIHHON JIEATEILHOCTH.

OO0vyYaroImUiics CMOXKET,

HaOJI0/1aTh ¥ aHAIM3UPOBATH COOCTBEHHYIO Y4eOHYIO U TIO3HABATEIBHYIO ACATEIBHOCTD U
JESITEIbHOCTD IPYTUX 0Oy4aroUIuXcs B IPOLIECCE B3aUMOIIPOBEPKU;

COOTHOCHUTbH peallbHbIE U IUIAHUPYEMbIE€ PEe3yNIbTaThl WHAMBUAYAJILHON 00pa3oBaTeIbHOM
NESITEeIbHOCTH U JIeNIaTh BBIBOJBL;

MIPUHUMATh pellieHue B yueOHOM CUTYyalluu U HECTU 32 HETO OTBETCTBEHHOCTH;
CaMOCTOSITENIBHO OIpEAeNATh NPUYMHBI CBOETO YyCleXa WIM Heyclexa M HaXoJUTh
CHOCOOBI BBIX0/1a U3 CUTYAI[MU HEYCIEeXa;

PETPOCIEKTUBHO ONpPENENATh, KakKUe JEMCTBHUS 10 PEHICHUIO Y4eOHOW 3alaud WM
napaMeTpsl 3TUX JAEUCTBUN TNPUBEIM K MOJIyYEHUIO HMMEIOIIErocs MpoaAyKTa y4uyeOHOU
NesITebHOCTH;

NEMOHCTPUPOBaTh  NPUEMBI  PETYIALUU  MCUXO(PU3UOIOTUYECKUX/IMOIIMOHATBHBIX
COCTOSIHUM 11 JocTkeHus d¢pdekra ycrnokoeHus (YCTpaHEHUS HMOLMOHAIBHON
HanpspKEHHOCTH), 3¢ ¢dekTa BoccTaHOBJIEHMS (OocialOieHHs] MPOSBICHUN YTOMIICHHUS),
s¢dekTa akTHBU3AIUH (ITOBBILICHUS IICUXO(PHU3UOTIOTHIECKON PEAKTUBHOCTH).

Ilo3naBarebHbie YY /I
OOyuaromuiicsi MOJYYUT BO3MOXKHOCTD JUIsl (POPMHPOBAHUS CIEIYIONIUX MMO3HABATEIbHBIX

VYL

1. YMeHume ompenenarth IOHATHS, CO3/aBaTh OOOOIIEHHWs, YCTAaHABIWBATh AaHAJIOTHH,
KJIACCHU(HUITUPOBATH, CAMOCTOSITSIIBHO BHIOMpPATh OCHOBAHUS M KPUTECPUU JUIS KiIacCH(DUKAIINH,

YCTaHAaBJIMUBATb IIPUYUHHO-CICACTBCHHBIC  CBA3H, CTPOUTE  JIOTHYECKOE  PACCYXKICHHUC,

YMO3AKIIFOYCHUEC (I/IH,I[YKTI/IBHOC, JACAYKTHUBHOC, I10 aHaJIOFI/II/I) n aAcjiaTb BBIBOBI.

OO0vyyYaronuiicss CMOXKET:

oI0MpaTh CJIOBA, CONOUNHEHHBIE KITFOUEBOMY CJIOBY, OMPEICISIONINE €r0 MPU3HAKU
CBOMCTBA;

BBICTPAMBATh JIOTUYECKYIO [IETTOYKY, COCTOSIIYIO U3 KIFOYEBOTO CJIOBA U CONOUMHEHHBIX
€My CIIOB;

BBIICIIATH OOIIMI TPU3HAK JABYX WM HECKOJBKHUX MPEJAMETOB UM SBJICHUN M OOBSCHSITH
UX CXOJICTBO;

00BETUHATH MIPEIMETHI U SBJICHUS B TPYIIIHI 110 ONPEACIEHHBIM PU3HAKAM, CPABHUBATH,
KiaccuuIpoBaTh U 00001aTh (DAKTHI U SBJICHHUSI,

BBIJICIISTH SIBJICHUE U3 OOIIETO psijia IPYTUX SBJICHUIA,

OTIpeIeNATh 0OCTOSATENCTBA, KOTOPBIE MPEANIECTBOBAIM BO3ZHUKHOBEHHUIO CBSI3U MEXIY
SBIICHUSMH, U3 OTHUX OOCTOSTENBCTB BBIICTATH OMNPEACTSIONINe, CIOCOOHBIE OBITh
MPUYUHOMN TAHHOTO SIBJICHUS, BBISBIIATH IIPUYHHBI U CIIC/ICTBUS SBJICHUI,

CTPOUTH PACCYXJCHHUE OT OOIIHUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U OT YaCTHBIX
SIBIICHUN K OOIITUM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYXKJCHHE Ha OCHOBE CPAaBHEHHUS MPEIMETOB U SBICHUH, BBIACIAS MPU ITOM
oO111e Npu3HaKy;

M3Narath NOJMy4eHHYIO HH()OPMAIIHIO, MHTEPIIPETHPYS €€ B KOHTEKCTE pelIaeMoi 3a/1auu;
CaMOCTOSITENIFHO YKa3bIBaTh Ha HHPOPMAINIO, HYKJAIOIIYIOCS B MPOBEPKE, peiaraTh U
MPUMEHSATH CIIOCO0 MPOBEPKH JJOCTOBEPHOCTH MH(POPMAIINH;



e BepOaIM30BaTh IMOIIMOHAIBHOE BIICUATIICHHE, OKa3aHHOE HA HEr0 UCTOYHUKOM;

® OOBSCHATH SIBICHUS, TIPOIECCHl, CBS3M M OTHOINCHUS, BBISBISIEMBIE B  XOJE
MO3HABATEIbHONH W HCCIEIOBATEIbCKON NEATEIBHOCTH (TPUBOJIUTH OOBSICHEHHE C
M3MCHEHHEM (OPMBI MIPEJICTABICHHS; OOBSACHATE, NETATM3UPYS WK 000011ast; OOBICHATH
C 33JJaHHON TOYKHU 3pEHUS);

* BBISIBJISITH M HA3bIBaTh MPUYUHBI COOBITHS, SBJICHUS, B TOM YHCJIC BO3MOXKHBIC/HanOoJce
BEpPOSTHBIE TPUYMUHBI, BO3MOXKHBIC IMOCJICACTBUS 3aJaHHOW MPUYMUHBI, CAMOCTOSTEIHLHO
OCYILIECTBJISISI IPUUMHHO-CJIEICTBEHHBIN aHaIN3;

* fiefaTh BBIBOJ Ha OCHOBE KPUTHYECKOIO aHalM3a Pa3HbIX TOUEK 3PEHMsI, MOATBEPXKIaTh
BBIBOJI COOCTBEHHOM aprymMeHTaluen Nl cCaMOCTOSTEIbHO OJyYEeHHBIMH JJAHHBIMU.

2. YMeHue co3/aBaTh, IPUMEHATH U MPE0OPa30BHIBATh 3HAKH U CHMBOJIBI, MOJIEITA M CXEMBI

JUIS pellieHns y4eOHbIX U MM03HABATEIbHbBIX 3a/1a4.

OO0yYaroIUCI CMOXKET,

e 0003HAYATH CUMBOJIOM M 3HAKOM TIPEIMET H/HITHU SIBJICHHC,

® OMpPEACIATh JIOTUYCCKHUE CBA3U MCEXKAY HNpCaMETaMu A/nnn SIBJICHUSIMU, 0003HaYaTH
JaHHBIC JIOTHYCCKUE CBs3U C IIOMOIIBIO 3HAKOB B CXEMCE,

* C03/1aBaTh a0CTPaKTHBINA UJIM pealibHbIN 00pa3 mpeaMeTa U/Uii sIBJICHUS;

® CTPOWUTH MOJIEJIH/CXEMY Ha OCHOBE YCIOBUM 3a/1a4u W/UITH crioco0a e€ pereHus;

® CO31aBaThb Bep6aJ'II)HI)Ie, BCIIICCTBCHHBIC U PIH(bOpMaHI/IOHHBIe MOACIIN C BBIACIICHUECM
CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa I ONpECIICHUs croco0a pemieHus 3a1add B
COOTBETCTBUHU C CUTYalIUECH;

* MpeoOpa30BBIBATh MOJIENH C IIEJIbIO BBISIBICHUS OOIIUX 3aKOHOB, ONPEACISIONIUX TaHHYIO
MpeAMETHYIO 00J1acTh;

® TIEPEBOANTH CJIOXKHYIO IO COCTaBy (MHOTOACHEKTHYIO) MH(POpMANHIO W3 TpaPuIecKoro
iy (GopMaTM30BaHHOTO (CHMBOJIBHOTO) MPECTABICHHS B TEKCTOBOE W HA000POT;

® CTPOUTH CXEMY, aJTOPUTM JCHCTBUS, WUCHPABIATH WJIM BOCCTAHABIMBATH HEM3BECTHBIN
paHee aJroOpuUTM HAa OCHOBE MMEIOLIErocsl 3HaHUSI 00 00BEKTe, K KOTOPOMY IPUMEHSETCS
AITOPUTM;

® CTPOUTbH JOKA3aTEIbCTBO: NIPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

* aHANU3UPOBATH/pe(PIECKCUPOBATH OMBIT Pa3pabOTKH W pealu3aluu y4eOHOro MpPOEKTa,
UCCIeOBaHUS  (TEOPETUYECKOro, SMIUPUYECKOTO) Ha  OCHOBE  IPEIOKEHHOU
MpoOJIeMHON CHUTyallud, TOCTABICHHOW LEIM W/WIM 3aJaHHBIX KPUTEPUEB OLICHKH
MIPOIyKTa/pe3ylbTara.

3. CMBICIIOBOE YTEHUE.

OOyuaronMiics CMOXKET:

* HAXOJUTh B TeKCTe TpedyeMylo HHpopMalmio (B COOTBETCTBUM C IENSMU CBOEH

NEeSITETbHOCTH);

® OPHEHTUPOBATbCSI B COJCP)KAHUM TEKCTa, TOHUMATh LEJIOCTHBI CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

* YCTaHaBJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBICHU, MPOIIECCOB;

* pPE3IOMHUPOBATH TTaBHYIO UJCIO TEKCTA;

® KPUTHYECKHU OIICHMBAThH COJEpKaHue U POPMY TEKCTa.

4. ®opmMupoBaHHE W Pa3BUTHE SKOJOTHUECKOTO MBIIIJICHUS, YMEHHE NPUMEHSTh €ro B

MO3HABATEIbHON, KOMMYHHKATHBHOM, COIMATBHON  TMpakTHKE ¥  Npo(heCcCHOHAILHOU
OpHCHTAIIU Y.

OOyYaIOIIHICI CMOXKET:

® OIpPEICIATH CBOE OTHOIIICHUE K IPUPOIHOM Cpe/Ie;




® AHAIM3UPOBATH BIHMSIHUE OJKOJOTMYECKUX (HAKTOPOB HA Cpelay OOHTaHHA >KHUBBIX
OpPraHU3MOB;

® IIPOBOJUTH IIPUYMHHBIN U BEPOATHOCTHBIM aHAJIN3 SKOJIOTHYECKUX CUTYalUH;

* [IPOTHO3MPOBATh W3MEHEHHUS CHUTyallUM IpU CMEHE JEHCTBUS OJHOro (axkropa Ha
neiicTBue ipyroro (axkropa;

® PACHIPOCTPAHATH HKOJIOIMYECKUE 3HAHUS M YYaCTBOBATh B IIPAKTUYECKUX JI€JIaX 10 3alUATe
OKpYKarollen Cpeibl;

® BBIPAXKATh CBOE OTHOILIECHME K IIPUPOJIEC YEPE3 PUCYHKH, COUMHEHUS, MOJIEIIN, IIPOCKTHBIE
paboTHI.

5. Pa3BuTHe MOTMBALMU K OBJAJIEHUIO KYJIbTYpOM aKTUBHOTO HCIOJIb30BaHUS CIOBaped U

JPYTUX MOUCKOBBIX cucTeM. OOy4YaronIMics CMOKET:!

* OMpeAensaTh HEOOXOIMMBbIE KJIIOUEBbIE TOMCKOBBIE CII0OBA U 3alIPOCHI;

® OCYIIECTBJIATH B3aUMOJIEHCTBUE C AIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMH, CJIOBAPSIMH;

e (opMHpOBaTb  MHOXECTBEHHYIO  BBIOOPKY M3  TOMCKOBBIX  HMCTOYHHKOB  JUIA

00BEKTUBM3AIINH PE3YIbTATOB ITOUCKA;

® COOTHOCHTB IOJIyYEHHBIE PE3YIbTAThI IOMCKA CO CBOEH JIESATEIBHOCTBIO.

KommyHukatuBHbie YY /I

1. YMeHue opraHu3oBbIBaTh Y4e€OHO€ COTPYJHHYECTBO U COBMECTHYIO JESTENHOCTh C
YUUTEJIEM U CBEPCTHUKAMU; paboTaTh MHAMBUIYAIbHO U B IPYIIIE: HAXOAUTH OOLIee pelieHre u
paspemiatb KOH(IMKTBI Ha OCHOBE COIVIACOBaHMA TMO3MLUMH U yuyéra HMHTEPECOB;
(bopMynHupoBaTh, ApryMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHHE.

OO0yYaromUCs CMOXKET:
® OMpeACATH BO3MOXKHBIC POJIM B COBMECTHOM JCATEIIBHOCTH;

* UrpaTh ONPEJCIEHHYIO POJIb B COBMECTHOMN JIESITEIbHOCTH;

* MPUHUMAThH MO3UIMIO coOeceHNUKa, TIOHUMAas MO3UIUIO APYroro, pa3inyaTh B €ro peyu:
MHEHHE (TOYKY 3pEHHs), J0KA3aTeIbCTBO (apryMEeHTHI), (paKThl; THUIIOTE3bl, AKCHOMBI,
TEOPHH;

® ONpeAensiTh CBOM [JCHCTBUS M JIEHCTBUS NapTHEPA, KOTOpbIE CHOCOOCTBOBAIU HIIU
MPEMSTCTBOBAIU MPOAYKTUBHON KOMMYHHKAIIUH;

® CTPOUTH MMO3UTUBHBIE OTHOIIEHUS B Mpoliecce YueOHOM 1 MO3HABATENbHON JIESITeIbHOCTH;

® KOPPEKTHO M apryMEHTUPOBAHHO OTCTaUBAaTh CBOIO TOYKY 3pPEHHS, B JUCKYCCHUU YMETh
BBIJIBUTaTh KOHTPApryMEeHTHI, NepedpazupoBaTh CBOIO MBICTH (BJIaJIECHUE MEXaHU3MOM
9KBHUBAJICHTHBIX 3aM€H);

® KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM MpPH3HABATh
OLIMOOYHOCTH CBOEr0 MHEHHSI (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €ro;

* mpejularaTh aJbTEPHATUBHOE PEIlIeHNE B KOH(PIUKTHOMN CUTYaIUH;

* BBIJEIATH OOIIYIO TOUKY 3pEHUS B AUCKYCCHH;

e JIOTOBapuBaTbCs O TMpaBWIAX W BONpocax Il OOCYXKJEHUS B COOTBETCTBUU C
IIOCTaBJIEHHOM IEepe]l TPYIIION 3a1aueH;

* OpraHW30BbIBaTh Y4eOHOE B3aUMOJAEHCTBHE B TIpymnmne (Ompenesars oOIMe e,
pacrpenesaTh POy, I0TOBApUBATHCS APYT C IPYTOM U T. 11.);

® YCTpaHATh B paMKax Jualora pa3pblBBl B KOMMYHHUKAIIMHM, OOYCIOBICHHBIC
HEMIOHUMaHHEM/HENPUATHEM CO CTOPOHBI COOECeIHNKA 3a1a4uH, (POPMBI UM COAEPIKaHUS
Jranora.

2. YMeHue OCO3HAaHHO HCIOJIb30BaTh pEYEBbIE CPEACTBA B COOTBETCTBUU C 3ajayeii

KOMMYHUKAIIUA JJISI BBIPAKCHUS CBOUX YYBCTB, MBICJIEH U HOTpCGHOCTCf/'I AJI TUTAHUPOBAaHUA U



peryisiliud CBOEU IEATEIbHOCTH; BJIAJICHUE YCTHOM M NHMCBMEHHOW pPEYbl0, MOHOJOTMUYECKOU

KOHTEKCTHOM PEUbIO.

OO0vyYaroImUiics CMOXKET,

3.

OTIPEEIIATh 3a7jauy KOMMYHUKALIUU U B COOTBETCTBUU C HEW OTOMPATh PEUEBBIE CPEICTBA;
OTOMpaTh W HCIIOJIF30BAaTh PEUEBBIE CPENICTBA B NPOIECCE KOMMYHUKAIUU C JAPYTHMHU
JIIOJIbMHU (JIMAJIOT B TIApe, B MAJIOW TPyMIe U T. [1.);
MPEJCTaBIATh B YCTHOH WM THCbMEHHOW (opme pa3BEpHYTHIA IUIaH COOCTBEHHOM
JESATEIBHOCTH;
coOmoaTh HOPMBI MYOJUYHOM pedM, perjiiaMeHT B MOHOJIOT€ U JTUCKYCCUU B
COOTBETCTBUHU C KOMMYHUKAaTUBHOW 3a/1a4eH;
BBICKa3bIBATh U 00OCHOBBIBATh MHEHHUE (CY)KJI€HUE) U 3alpaliiBaTb MHEHHE TapTHEPA B
paMKax quaora;
MIPUHUMATh PEIlIeHUE B X0/I€ AUAJIora U COTJIACOBBIBATh €r0 C COOECETHUKOM;
CO3/aBaTh NMUCbMEHHBIE KIMIIMPOBAHHbIE M OPUIMHAIIBHBIE TEKCTHI C MCHOJIb30BAaHUEM
HEO0OXOIMMBIX PEUYEBBIX CPECTB;
HCIIO0JIb30BaTh BepOaibHbIE CpeACTBa (CPEeACTBa JIOTUYECKOM CBSA3M) JJISl BBIJCJIEHUS
CMBICIIOBBIX OJIOKOB CBOET0 BBICTYIIJICHUS;
HCII0JIb30BaTh HeBepOalbHbIE CPECTBA WM HAIJIAIHBIE MaTepHasbl, OATOTOBIEHHBIE/
O0TOOpaHHBIE M0/1 PYKOBOJACTBOM YUHUTEJIS;
JIEJIaTh OLICHOYHBIN BBIBOJI O TOCTH)KEHHUH 11EJIM KOMMYHUKAIIMU HETOCPEICTBEHHO MOCIIE
3aBEpILEHUS] KOMMYHUKAaTUBHOI'O KOHTAKTa M 0OOCHOBBIBATH €TO0.

@dopMupoBaHHE M PA3BUTUE  KOMIIETEHTHOCTM B  OONAacTM  MCIOJIB30BaHMS

WH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHoyorui (nanee — UKT).
OOy4Jaromuncs CMOXKET:

L[€JICHANPaBJICHHO HMCKaTh M HCIOJB30BaTh HMH(POPMAIMOHHBIE PECYpChl, HEOOXOAUMBIE
JUIS pellieHus y4eOHbIX U MPaKTUYECKUX 3aay, ¢ momoinbo cpeacts UKT;

BBIOMpATh, CTPOUTH U HCIOJIb30BaTh aJIeKBATHYI0 HHGOPMALMOHHYIO MOJAEIbh JJs
neperaud CBOMX MBICIEH CpEeACTBAMU E€CTECTBEHHBIX U (OpMaibHBIX S3BIKOB B
COOTBETCTBUU C YCIOBUSMU KOMMYHUKALIUU;

BBIJICNIATh MH(OPMAIMOHHBIA AacleKT 3aJaud, ONEpPUpPOBATh JAaHHBIMH, HCIIOIb30BATh
MOJIENb peLIeHHs 3a/1a4H;

WCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU (BKJIIOYAs BBIOOp aJEKBATHBIX 3ajade
WHCTPYMEHTAJIBHBIX MPOrpaMMHO-AMIMapaTHBIX CPEJICTB W CEPBHCOB) Ui pEIICHUs
MH(OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX Y4E€OHBIX 3a/lady, B TOM YHCIIE: BBIYHUCIICHHE,
HamucaHue MUCceM, COYMHEHHH, JOKIaA0B, peepaToB, CO3JaHIe MPE3CHTANHI U Jp.;
WCI0JIb30BaTh MHPOPMAIUIO C YIETOM ITUUECKUX U MTPABOBBIX HOPM;

co3faBaTh HH(OPMALMOHHBIE PECYpChl PA3HOTO THUMA W JJS Pa3HBIX ayIUTOPUH,
coOmoaTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBuiia HHPOPMALMOHHON O€30MaCHOCTH.

IIpenmeTrHbie pe3ybTaThl
OOyyaromuiics TMOJXYYUT BO3MOXKHOCTH s (OPMUPOBAHHS CIHEAYIOMIMX MPEIMETHBIX

pe3yIbTATOB:

3HAHUA O IMPUPOJLC BaKHEUIIINX (I)I/I3I/IquKI/IX SIBJICHUI OKpYyXKaromero Mmupa 1 NOHUMaHUC
CMBICJIa (I)I/IBI/I‘-ICCKI/IX 3dKOHOB, paCKpbIBAOIUX CBA3b U3YYCHHBIX ﬂBHeHHﬁ;

YMCHHS TOJIB30BaThCA METOAAaMU HAYYHOT'O MCCICIOBAHUA SIBIICHUI npupoabl, MpOBOANUTH
Ha6J'IIO,Z[CHI/I$I, IUIaHUPOBATh U BBITIOJHATH SKCIICPUMCHTEI, O6pa6aTBIBaTB PE3YJIbTAThI
H3MepeHHﬁ, MNPpEACTABJIAThL PC3YJIbTAThI I/I3MepeHI/II71 C IIOMOIIBIO Ta6J'II/II_I, T pa(I)I/IKOB n
q)OpMYJ'I, O6H2lpy>KI/IBaTB 3aBUCUMOCTHU MCKIAY (I)I/ISI/I‘-IGCKI/IMI/I BCIIMYMHAMU, OOBSACHATH



IIOJIy4CHHBIE PE3YNbTaThl M JEJIaTh BBIBOJBI, OLICHMBATH I'PAHUIBI IOTPEIIHOCTEH pPE3YJIbTAaTOB
U3MEPEHUN;
* YMEHHUS MPUMEHATh TEOPETUYECKHE 3HAHUS M0 (PU3HKE HA MPAKTUKE, pelIaTh GU3ndecKue
3a/1a4y Ha IPUMEHEHUE MTOJIYYCHHBIX 3HAHUH;
®* YMEHUSI M HAaBbIKM [PUMEHSTHh IOJIyYEHHbIE 3HAHUS JUIsI OOBSCHEHUS IPUHIUIIOB
JNEUCTBHSL BAKHEUIIMX TEXHUYECKUX YCTPOWCTB, PpEIICHUsS NPAKTUYECKUX 3a1ad
IIOBCEIHEBHOM KU3HU, oOecreueHusi O€30MaCHOCTH CBOEW MKU3HHU, PALHUOHAIBHOTO
IIPUPOIOTIOJIE30BAHUS U OXPAHBI OKPYKAIOIIEH CPEbl;
e (opMupoBaHHE YOEKICHHUS B 3aKOHOMEPHOM CBSI3U M MMO3HABAEMOCTHU SIBJIEHUM MPHUPOIBI,
B OOBEKTMBHOCTM HAy4yHOTO 3HAHMS, B BBICOKON IIEHHOCTH HAayKl B Pa3BUTHHU
MaTepUaIbHOMN U TyXOBHOU KYJIbTYpHI JIFOJIEH;
* pa3BUTHE TEOPETHUYECKOIO MBILIUICHHUS HAa OCHOBE (POPMUPOBAHUS YMEHUI YCTaHABIMBAThH
(bakThl, pa3nInyaTh NPUYUHBI U CIEACTBUS, CTPOUTH MOJEIU U BbIABUTaTh THIIOTE3bI,
OTBICKMBAaTh U (OPMYIUPOBATH JOKA3aTENIbCTBA BBIABHUHYTBIX THIIOTE3, BBIBOAUTH U3
9KCIEPUMEHTAJIbHBIX (PAKTOB M TEOPETUUECKUX MoJIenel (pru3ndeckre 3aKOHbI;
* KOMMYHUKATHBHBIE YMEHHS: JOKIAIbIBaTh O PE3YJIbTATaX CBOET0 HCCIEHOBAHUA,
Y4acTBOBAaTh B JUCKYCCHUHM, KpPaTKO M TOYHO OTBE€YaTh Ha BOMIPOCHI, HCIOJb30BAThH
CIPAaBOYHYIO JIUTEpATypy U APyrue UCTOUYHUKU HHPOPMAIUH.

I. Conep:xanue TeM y4eOHOro Kypca
B copeprkaHun yuyebHOro npegmetra KypcMBOM BbigeneHbl anddepeHuMpoBaHHbIe
nAaHupyemble pe3ynbTaTbl OCBOEHUA yyebHOro npeamera AeTbMU C Pas/IMYHbIM YPOBHEM
passuTUA.
7 xaacc (68 4, 2 4 B HeeT10)

BeeaeHue. Pusmka n pusmnyeckne metoabl usyuyeHus npupogapbl. (4 )

®dusuka — Hayka o mnpupoae. HaOmrogenwme u omnmcanue (HU3HMYECKUX SBICHUU.
®dusnueckue mpudopbl. PU3ndecKkrue BEIUYNHBI U UX u3MepeHue. [lorpenHoctu n3MepeHuii.
MexnyHapoaHas cucteMa enuHull. duzuka u Texuuka. dusnka v pa3BUTHE NPEACTABICHUN O
MaTepuaibHOM MHUPE.

JemoHcmpayuu.

[Ipumepbl MEXaHUYECKUX, TEIIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUM.
dusnyeckue npruoopkI.

JlabopamopHasa paboma.

1.Omnpenenenue MeHbI ASICHUS U3MEPUTEIIBHOTO TTpUOopa.

IMepBoHayabLHBIE CBEAEHHUS 0 CTPOEHHH BemecTBa. (6 1)

Crpoenue BemiectBa. ONbIThI, JOKA3bIBAIOIIME aTOMHOE CTPOCHHE BellecTBa. TemnoBoe
JBUKEHHE aTOMOB U MOJEKyl. bpoyHoBckoe nBuxkenue. uddysus B razax, KHIKOCTAX U
TBEpJBIX Tenax. B3ammopeiicTBue dvacTul] BemiecTBa. ArperaTHble COCTOSIHUSI BEILECTBA.
Mopnenu CTpoeHUsl ra3oB, KUIKOCTEH U TBEPIBIX TeN M OOBSACHEHHE CBOWCTB BeIIecTBa Ha
OCHOBE 3THUX MOJIEJEH.

HemoHcmpayuu.

Huddy3us B razax u xuakoctax. CoxpaHneHne oObemMa KUAKOCTH MPHU W3MEHEHUU
¢dopmel cocyna. CrierieHne CBUHIIOBBIX IHJIUHAPOB.
JlabopamopHasa paboma.

2.0npegeneHne pasmepos Masbix Tes.
B3aumogpgeiicteue Ten. (23 u)



Mexannueckoe nBuxkeHHe. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBMKEHUs. TpaekTopusi.
[Iyts. IIpsiMonuHeliHOe paBHOMEPHOE ABMKEHHE. CKOPOCTh pABHOMEPHOTO IPSIMOJIMHENHOTO
nekeHus. HepaBHoMmepHoe nBrkenue. I'paduku 3aBUCHMOCTH TYTH M MOJYJSI CKOPOCTH OT
BpeMEHM JBWKEHHUs. fBineHue unepuuu. MHepTHOCTH Ten. Macca tena. M3mepenue maccsl
Tena ¢ MoMmouplo BecoB. IlnoTHOCTH BemiecTBa. MeTolbl U3MEPEHUsST MAcChl U IJIOTHOCTH.
BsaumopneiictBue ten. Cuna. IlpaBuiio cioxxeHust cui, AEUCTBYIOIIMX 10 OJHOW HPSIMOM.
Cuna ynpyroctu. 3akoH ['yka. Meroasl u3smepenus cwibl. Junamomerp. I'paduueckoe
n3o0pakenue cuibl. SIBnenue Tsarorenus. Cuna TsokecTd. CBSI3b MEXIY CHIIOW TSDKECTH U
Maccoi. Bec Tena. Cuma tpenus. TpeHue CKONbXEHHS, KaueHUs, Nokos. [loammmHuky.
Hentp Tsxectu Tena. Pusnyeckas npupoja HeOecHbIX Ten ConHeuHoi CUCTEMBI.

JemoHcmpayuu.

PaBHOMepHOE mpsimosuHelHOE ABMkeHUE. OTHOCUTENBHOCTh JBWKEHHS. SIBIEeHUE
uHepuuu. B3aumoneiictsue ten. Crnoxxenue cuil. Cuma TpeHHUs..

JlabopamopHsie pabomei.

3.M3Mepenune Macchl Tella Ha PhIYakHBIX BECax.

4. amepenne oObemMa TBEPIOTO Tea.

5.0npeneneHue MIOTHOCTU TBEPAOTO TeA.

6. I'pamympoBaHme TpPYKHHBI W  HU3MEPEHHUE  CHJI

JuHaMoMeTpoM. 7.M3MepeHne cuiabpl TpeHus ¢ MOMOIIBIO

JTUHAMOMETpA.

JlaBJieHHe TBEPABIX TeJl, Fa30B, KUIAKocTel. (21 u)

JHaBnenue. JlaBnenue TBepabix Tei. JlaBnenne raza. OObsicCHEHHE JaBJICHUS HA OCHOBE
MOJIEKYJISIPHO-KUHETUYECKUX MpeacTaBieHuid. 3akoH Ilackans. JlaBneHue B UJIKOCTH U rase.
Cooo6marommecs cocyapl. Lmo3sl. ['mapaBnmuuecknii mpecc. ['mapaBaIudeckuii TOpMO3.

Atmocdepnoe maBienue. Ombir  Toppuyennm. MeToabl HW3MEpEHHs  aBICHUS.
bapomerp-anepous. Mzmenenne armocdepHoro aaBieHus ¢ Beicotoi. Manometp. Hacoc.

3akoH Apxumena. YcimoBue 1uiaBaHus Ten. I[lmaBanume Tten. BosamyxoruiaBanue.

Jemoncmpayuu. 3aBUCUMOCTb JaBIIEHUS TBEPAOTO Tejia Ha OMOpPY OT ACWUCTBYIOIICH
CHJIBI

U miomaau omnopbl. OOHapyxkeHue aTtMocdepHoro namieHus. M3mepenue arMmocdepHOro
naBiaeHus OapomeTpoM-aHepouaoM. 3akoH Ilackams. ['mapaBiaumdeckuii mpecc. 3akoH
Apxumena.

JlabopamopHsie pabomel.

8.0OmpeneneHre BBITAJKUBAIONICH CUJIBI, ACUCTBYIOIICH Ha TOTPYKEHHOE B KUIKOCTH
TEJO.

9. BolsicHeHue yCIOBHIA IJIaBaHUS TeJla B KUAKOCTH.

PaGora u MmomHocTh. JHeprus. (13 v)

Mexannyeckass pabora. MomrHocTh. [IpocThle MeXaHU3MBI. YCIOBUS pPaBHOBECHS
ppryara. MomeHT cunbl. PaBHOBecue Tena ¢ 3aKpEIUVIEHHOW OChHO BpaulleHus. Buasl
paBHOBecHsl Tell. «30J0Toe MpaBwiIo» MexaHuku. KosdduimeHT mnone3Horo nedcTBUS.
[TorenumaneHas U KUHETHYECKAs dHeprus. [IpeBpalenue s3HEprum.

HdemoHcmpayuu. NpocTble MexaHU3mbl.

JlabopamopHsie pabomel.

10. BolsicHeHHEe yCIIOBUSI PAaBHOBECHSI pblyara.

11.Onpenenenue KIIJ] npu noabemMe Tena no HaKJIOHHOM MIOCKOCTH.
Hrorosasi kouTpobHasi padora (1 u)



8 kiacc (68 u, 2 u B Heme10)
TensioBbie siBjieHus (23 yaca)

Tennosoe aBmxenue. TeroBoe paBHOBecue. Temneparypa. BHyTpennss sHeprus. /[Ba
cnioco0a M3MEHEHHs BHYTPEHHEH SHEPTUu: Terionepenavya u padora. Buasl Temonepenayn.
KosmuecTBo TeminoTel. YienbHas TEIIOEMKOCTh BEIIECTBA. Y IEIbHAs TEIUIOTA CrOPaHUs
TOIUIMBA. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUYECKUX U TEIUIOBBIX IIPOLECCaX.

ArperatHble COCTOsIHHs BelectBa. [lnmaBineHune u orBepaeBaHue Ten. Temmeparypa
IJIaBJICHUA. Y IeJIbHAs TeIUioTa miiaBieHus. Mcnapenune u konaeHcauus. Haceimenusii nap.
OTtHocuTenbHas BIAXHOCTh Bo3Ayxa U ee usmepenue. Ilcuxpomerp. Kunenue. 3aBucumoctsb
TEeMIlepaTypbl KUIIEHUS OT JaBJieHMs. YJelbHas TeruioTa napooOpasoBaHus. OObsCHEHHE
M3MEHEHHUs arperaTHhIX COCTOSHUM Ha OCHOBE MOJIEKYJIIPHO-KUHETUYECKUX MPEICTaBICHUMN.
[IpeoOpa3oBanusi HEpruu B TEIJIOBBIX JBMUraTensx. [[Burarenb BHYTPEHHETO CrOpaHUs.
[TapoBas typOuna. XonomunsHuk. KIIJI TemoBoro nBuraresns. JKOJOTHYECKUE MPOOIEMBI
WCIIOJIb30BAHNS TEIUIOBBIX MAILINH.

LemoHcmpayuu.

SBnenne wucnapenus. Kunenue BOabl. 3aBUCUMOCTh TEMIIEPAaTypbl KHUIEHUS OT
napieHus. [lnaBneHne W Kpucrammsanusi BemiecTB. M3MepeHHe BIaKHOCTH BO3AyXa
MCUXPOMETPOM.  YCTPOWCTBO  YETHIPEXTAKTHOIO JBUTATENsl BHYTPEHHErO0 CrOpAaHUSL.
YcrpoiictBo mapoBoit TypOuHBI. M3MeHeHHMe »HEepruM Tejaa IpU COBEPIIEHHUU pPAOOTHI.
KonBekumst B xuakoctu. Temmonepenaya nyrteM wusinydeHus. CpaBHEHUE YACIbHBIX
TEIUIOEMKOCTEH pa3IuYHbIX BEIIECTB.

JlabopamopHsie pabomei.

1.CpaBHEHHE KOJIMYECTB TEIJIOTHI TP CMEIIMBAHUN BOJIbI PA3HOM TEMITEPATYPBHI.
2.M3MepeHne yaenbHON TeMIOEMKOCTH TBEPIOTO TeNa.

3.M3mepeHre OTHOCUTENIbHOM BIQXKHOCTH BO3/TyXa.

DJekTpuueckue sipjaeHus (29 yacos)

Onextpuszanus Ten. J[Ba poaa snekTpudeckux 3apsinoB. [IpoBogHMKHM, HEIPOBOTHUKU
(IMPNEKTPUKHU) W TOJIYNPOBOJHUKU. B3anmoneicTBue 3apssKEHHBIX Tel. JJIEKTPUYECKOe
nosie. 3aKOH COXpaHEHHs 3JIEKTPHUYECKOro 3apsna. JeauMocTh 3IeKTPUYEcKOro 3apsja.
OnekTpoH. CTpoeHue aTOMOB.

DJIEKTpUYECKUl TOK. ['aJbBaHWYECKHE OJJIEMEHTbl M aKKyMyJaTopbl. JlelcTBus
JNEKTPUYECKOTO ToKa. HampaBieHue 3JIeKTpUYECKOTO TOKa. IJIEKTpUYEcKas 1Elb.
DneKkTpuyecKkuil TOK B MeTajuiax. HocuTrenu 35ieKTpuyeckoro Toka B IMOJTYIPOBOJAHHMKAX, ra3ax
u snekrponutax. [lomynpoBoauukossie mpubopel. Cuna Toka. AMIEpMerp. DIEKTPUUECKOe
HamnpsbkeHue. BosbTMmerp. DnekTpuueckoe comnpoTuBieHue. 3akoH Owma Juis  ydacTka
JNIEKTPUYECKOM  Ienmu.  YJeNbHOE  JJIeKTPUYECKOe  CONMpOTHBIEHHME.  PeocraThl
[TocnenoBarensHOE U MapauIETbHOE COSIMHEHUS MPOBOIHUKOB.

Pa6ota u momrHOCTh TOKa. KOM4ecTBO TEMIOTHI, BBIACTISIEMOE MPOBOJHUKOM C TOKOM.
Jlamma HakanuBaHHs. DJNEKTPUYECKHE HArpeBaTeNbHbIE MPHOOPHI. DIEKTPUUYECKUI CUETUHK.
Pacuer anexktposnepruu, notpedasiemoii anekrporpudopoM. Koporkoe 3ambikanue. [lnaBkue
npenoxpanutenu. Kounencarop. [IpaBuna 6e30macHOCTH mpu paboTe ¢ IEKTPOIprudopamu.

HemoHcmpayuu.

Onektpusanus Ten. JlBa poja SIEKTPUYECKUX 3apsaoB. YCTPOMCTBO U JECTBUE
anekTpockona. IIpoBOAHMKM U U30AATOpBL. DnekTpusanus uepe3 BiausHue. Ilepenoc
ANEKTPUYECKOTO 3apsdjia C OJHOTO Tela Ha Jpyroe. VICTOUYHHMKM TOCTOSHHOTO TOKa.
CocraBiieHHE 2JEKTPUUYECKOH 1ETH.

JlabopamopHsie pabomei.

4, C6op1<a BHeKTqueCKOﬁ eI U UBMEPCHUEC CUJIBI TOKA B €€ PA3JINYHLBIX Y4aCTKaX.



5. 3MmepeHue HanpsKEHUs Ha Pa3JIMYHBIX y4aCTKaX IEKTPUYECKOM LICTIH.

6. PerynupoBaHue Cuibl TOKa peOCTATOM.

7. M3MepeHue COnpOTUBIIEHUS IIPU IIOMOIIY aMIIEpMETPa U BOJLTMETPA.

8. N3mepenue paboThl U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA B JIAMIIE.

DJeKTPOMarHUTHBIE siBJieHus (5 YyacoB)

OneiT Opcrena. MaruutHoe mosie Toka.MarHuTHOe Moje KaTyllKH C TOKOM.
DOneKTpOMarHuThl U uX npuMmeHeHue. [loctosiHHble MarHuThl. MarHuTHoe mosie 3eMIu.

Maruutabie Oypu. J{eficTBHE MarHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM. DJICKTPOABUTATEIb.
JluaaMuk 1 MUKPO(OH.
JemoHcmpayuu.
OmnsiT Opcrena. [punnun nefictBus MUKpO(oHa U TPOMKOTOBOPUTEIIS.
JlabopamopHsie pabomei.

9. COopka d1IeKTpOMarHuTa 1 UCIIBITAHUE €r0 JCHUCTBHSL.

10. M3yueHue 31eKTpUUECcKOro JBUTaTeNs IOCTOSIHHOTO TOKa (Ha MOJIENN).

CgBetoBble siBjenusn (10 yacon)

HUctounuku cBeta. [IpsMonuHelHOE pacnpoCTpaHEHHWE CBETa B OJHOPOJHOUN cperne.
Otpaxenue cBera. Bumumoe aBmkeHue cBeTWI. 3akOH oOTpaxkeHus. l[lmockoe 3epkaino.
[Ipenomiienne ceta. JInnza. @OKyCHOE pacCTOSTHUE W ONTHYECKas cuiia JuH3bl. [locTtpoenne
n3o0pakeHu# B mnH3aX. [ 1a3 kak ontuyeckas cuctema. OnTH4aecKkue mpruoopsl.

LemoHcmpayuu.

Uctounuku cBera. [IpsiMoinHEiHOE pacipoCTpaHEHUE CBETA. 3aKOH OTPAXKEHUS CBETA.
N3obpaxenne B miockom 3epkaine. [Ipenomiienne cBera. Xoa jaydedl B coOuparorieil u
pacceuBaronieit nuH3ax. [lomydeHne m3oOpakeHH ¢ MOMOIIBIO JUH3. [IpuHIMN AeicCTBUS
MIPOEKIIMOHHOTO arnmapara. MoJiens riasa.

JlabopamopHsie pabomei.

11. TTonydyeHue n300paskeHUS MPH TOMOIIH JIMH3HI.
KonTpoabHnast padora (14)

9 knacc (68 4, 2 u B HexeII0)
3aKkoHbI B3aUMO/IeHCTBUS M ABHKeHUs TeJ1 (23 yacoB)

MarepuanbHas Touka. Cuctema orcuera. [lepemenienrne. CKOpOCTh MPSIMOJIMHEHHOTO
paBHOMEpHOTO JBHKEHMS. [IpsMonnHeHOE paBHOYCKOPEHHOE MABMXKEHUE. MrHOBEHHas
CKOPOCTh. YcKopeHue. I'paduku 3aBUCHMOCTH CKOPOCTH M MEpEeMEIleHUs OT BPEMEHU IpH
NPSMOJIMHEHHOM PaBHOMEPHOM U PaBHOYCKOPEHHOM JBMXKEHHMSIX. (OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JBWXKEHUA. ['‘eoleHTpuyeckas W TeIMOLUEHTPUYECKass CHUCTEMBbl MHpA.
WNuepunansHas cuctema otcuera. [lepsrsiid, Bropoil u TpeTHii 3akoHbl Hptorona. CBo60HOE
najgeHue. HeBecomocTh. 3aKOH BCEMHUPHOIO TArOTEHUs. VICKYCCTBEHHbBIE CITYTHUKH 3EMJIU.
Nmnynbce. 3akOH COXpaHEeHUs UMITyJIbca. PeakTUBHOE IBUKEHUE.

HemoHcmpayuu.

OTHOCUTENBHOCTD JABWXEHUS. PaBHOyCKOpeHHOE ABHKeHre. CBOOOIHOE MajieHue Tell B
TpyOke Hplorona. HampaBieHue cKOpOCTH NMpU paBHOMEPHOM JIBKEHHUU MO OKPYXHOCTH.
Bropoii 3akoH Herorona. Tperuit 3axkoH HprooroHa. HeBecoMocTb. 3akoH cOXpaHEHHS
UMITyJIbCca. PeakTUBHOE JIBUKEHHUE. .

JlabopamopHsie pabomel U ornbiMsl.

1.UccnenoBanue paBHOYCKOPEHHOTO JIBUKEHHUS 0€3 HauaJIbHON CKOPOCTH.
2.VI3mepenne ycKopeHusi CBOOOHOTO MaIeHusI.
Mexannyeckue Kojae6anus U BOJHbL. 3BYK. (12 yacoB)

KonebarensHoe JABHOKCHHC. pr)I(HHHBIﬁ, HHTHHOfI, MaTeMaTHYeCKUM MasTHHKU.
CBO60,Z[HBIC W BBIHYXXKJICHHBIC KOJIeOaHMSI. 3aTyxa101uHe koneOanus. KonebarenbHas cucreMa.



AmmnuTtyna, mepuoj, vactora Kosiebanuid. IlpeBparneHue sHEPrUM NHpU KOJIeOATEIHHOM
IBIkeHnu. Pe3onanc.

Pacripoctpanenne konebanuii B ynpyrux cpefax. [IpoioybHbIe U MONEpeYHbIC BOTHEI.
Jlinaa BonHbl. CKOpOCTh BOJIHBI. 3BYKOBbIE BOJIHBI. CKOpocTh 3ByKa. Beicora, TemOp u
IPOMKOCTb 3BYyKa. IXO.

LemoHcmpayuu.

Mexanndeckue KosieOanus. MeXaHU4eCKUe BOJIHBI. 3BYKOBBIE KOJICOAHHS. Y CIIOBUS
pacmipoCTpaHeHUs 3BYKa.
JlabopamopHas paboma.

3.UccnenoBanue 3aBUCUMOCTH NEPHUOJA M YaCTOTHI CBOOOTHBIX KOJIEOAHUM HUTSIHOTO
MadATHHUKA OT OJIMHBI HUTH.
DJieKTpOMaruuTHoe moJie (16 yacos)

MaruutHoe nosie. OJHOPOIHOE U HEOJHOPOJAHOE MarHuTHoe noje. HampaBienue Toka
YW HampapJICHWE JHHUN ero wMarHuTHoro moiisa. IlpaBuno OypaBumka. OOHapy)eHHe
MarHutHoro moust. [IpaBuno neBoit pyknu. MHAyKIMS MarHUTHOTO MoJsl. MarHUTHBIA MOTOK.
Onbrtel @apages. ONeKTpOMAarHWTHas WHAyKOWs. HampaBneHwe WHIYKIIMOHHOTO TOKA.
[IpaBuio Jlenna. fIBnenne camonnaykuuu. [lepeMeHHbIl TOK. I'eHepaTOp MEPEMEHHOTO TOKA.
[IpeoOpazoBanusi  ’HepruM B IJEKTporeHeparopax. Tpanchopmartop.  Ilepemaua
AIIEKTPUYECKON SHEPTUU Ha PACCTOSHUE.

DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMarHuTHbIe BOJIHBI. CKOPOCTh 3JIEKTPOMAarHUTHBIX
BOJIH. BrmsiHHME AJIEKTPOMAarHWTHBIX HW3JIYYCHHH Ha JKHMBbIe opraHu3Mmbl. KosebarenbHbIN
KOHTYp. [lomyyeHue 31eKTpoMarHuTHBIX KojieOanuid. [IpuHIMIIBI pauoCBsI3U U TeNEBUICHHUS.
DneKTpoMarHuTHas mnpupoja cBera. [Ipemomnenue cBeta. IlokazaTens mpenomieHus.
Jucnepcus ceera. Tunsl ontryeckux crnekTpos. [lornomenne n ucnyckanue cBeta aToMaMu.
[IpoucxoxaeHrne TMHENYaThIX CIIEKTPOB.

LemoHcmpayuu.

YCTpoHCTBO KOHACHCATOpA. DHEPIHs 3apsSHKCHHOTO KOHJCHCATOpa. DJIEKTPOMAarHUTHBIC
kojeOanus. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH. Jlucriepcus cBeta. [loayduenue Oenoro ceera
IIPH CJIO’KEHUHU CBETA Pa3HBIX I[BETOB.

JlabopamopHsblie pabomeoi.

4. VI3yueHue sIBICHUS HJIEKTPOMArHUTHOM MHAYKIIUH.

5. HaGnroneHue CIUIONIHOTO U IMHEHYaTOro CIIEKTPOB.

CtpoeHue aToMa U aTOMHOrO siipa. (11 yacos)

PannoakTHBHOCTB Kak CBUJIETENIHCTBO CIIOKHOTO CTPOEHHS aTOMOB. Anb(a-, Oeta-, ramMma-
m3nyuenusi. OnbiTel Pesepdopna. SAnepnas monens atoma. PagnoakTuBHBIE MpeBpaiieHus
atoMmHbIX sifep. CoxpaHeHHe 3apsiIOBOT0 W MacCOBOTO YHWCEN MPH SACPHBIX pPEaKIUSX.
MeTo1b1 HaOJIIOICHUS U PETUCTPALIUH YACTHI] B SIIEPHON (PU3HKE.

[IpoTtoHHO-HENTPOHHAsT MOAENb siipa. PUBNYECKHII CMBICI 3apsiIOBOTO U MacCOBOTO
gucen. M3otonsl. [IpaBuna cMmemnienus. DHeprus cBsA3M 4yacTuil B siape. [lenenue siaep ypaHa.
lennas peakuusi. SlnepHast sHepreTuka. JKojoruueckue mnpodiaemsl ucnonb3oBanus ADC.
Hosumetpus. Ilepumon momypacnmaga. 3akoH paAMOaKTUBHOTO pacmaaa. BrusHue
PaMOaKTUBHBIX H3IydeHUN Ha J>KMBBIE OpraHusMbl. TepmosiepHas peakius. VcTouHuku
sHepruu CoJiHIA U 3BE3I.

HemoHcmpayuu.

Mopens onbita Pezepdopaa. Habmronenue Tpexos B kamepe Bunbcona. YcTpoicTBO 1
JNENCTBUE CYETYMKA NOHUZUPYIOIIUX YaCTHLL.

JlabopamopHsie pabomei.

6. VI3MepeHne ecTeCTBEHHOTO paallMOHHOTO (OHA JO3UMETPOM.
7. 3yuenue neneHus sapa atoma ypana o (ororpaguu Tpekos.



8.0OmenHka mepuoja MoJiypacraja HaxXOJsAUIMXCs B BO3AyXe MPOIYKTOB pacraja rasa
panoHa.
9.M3yueHue TpeKOB 3apsKEHHBIX YAaCTHIL IO TOTOBBIM (poTorpadusim.

Crtpoenue u 3Boonus Beenennoii. (5 yacos).

Cocras, crpoenue u npoucxoxjaeHue ConHeuHol cuctemsl. [lnaHeTsl M mainble Tena
Conneunoit cucrembl. Ctpoenue, uznydenne u sBosironus ConHia u 3Be3n. CrpoeHue u
9BOJIIOLHS BeeneHHOM.

KoppexkuuonHoe HanpasjieHue

Jlnia yqanquxces ¢ 31IP, nuMmeromux Manslii 00beM namsiTi, yMeHue padoTath ¢ yueOHOU U

CIIPABOYHOW JIUTEPATypOM Ba)XHO HE TOJBKO JUIsl YCIEIIHOTO YCBOCHUS IIKOJbHOU
MporpaMMbl, HO ¥ JJs TOCJIEAYIOIIEr0 YCIEIHOTo OOy4eHMs, TMOJArOTOBKH K
podeccnoHabHOM 1eATENbHOCTH.
He Menee BaxkHa paboTa ¢ TETpaapl0 - 3alUCh C JIOCKM WM W3 y4eOHHUKAa OCHOBHBIX
2JIEMEHTOB H3y4aeMOro MaTepuajga OpraHuzyer paboTy ydaliuxcs, KOHLEHTPHUPYET
BHMMAaHHE; TPAMOTHO BBITMIOJIHEHHbIE U O(OPMIICHHbIE 3allUCU B TETPAIU SBIISIOTCS ONOPOM
MIpU MOBTOPEHUH (IIPUIOMUHAHUM) MaTepuaia W, HAKOHEL, 3TU 3aIllUCH TNPEACTaBISAIOT s
pebeHKa BUIMMBIH pe3yabTaT ero Tpy/a, CliocoOCTBYIOT CO3/IaHUIO CUTYAIlUHU yCIexa.

[Inanupyst ypok, yduTedb JOJDKEH NPEIyCMOTPETh HECKOJBKO BapUaHTOB €ro
MIPOBEJIEHUS, T.K. TOTOBHOCTh Y4aIIMXCS K YPOKY, UX pabOTOCIOCOOHOCTh CHIIBHO 3aBUCHUT OT
BHEIIHUX (pakTopoB. OueHb BaXEH OPraHU3alOHHBII MOMEHT. YPOK HAuMHAEeTCs C
MIPUBBIYHOW MEXaHUYECKOW pabOThl, BBIMNOJHIEMON MO "MHCTPYKUUSAM Y4YHUTENSA": OTKPBUIM
TeTpau, 3aMucaIiid YKHCIIO, TEMY YpoKa (TeMa J0JKHA ObITh 3alrcaHa Ha JOCKE) U T.I. B 310
BpeMsl YUHUTEJIeM JOJKEH ONPEIeNUTh TOTOBHOCTh YYEHHKOB K YPOKY M, B COOTBETCTBUU C
3TUM, CTPOUTH AaJIbHEHIIIYIO paloTy.

JlomantHue 3aaHusl K KaKJIOMY YPOKY JIOJDKHBI ObITh HEOOJIBLIIMMH 10 00bEMYy U HE
TPEOYIOIMUMH  YCHUJICHHON MBICIUTEIBHON paboTh: 3aydyuTh (HOPMYIHPOBKY 3aKOHA,
ompeieJICHUE; BBIMKCATh U3 YUYEOHHKA 00pa3ell pelieHus 3a1a4u, 3apUcoBaTh CXeMy mpudopa
C TMOSICHEHMSIMM, 3aKOHUMTH pEIICHHE 33a/ayM, 3arojiHeHue Tadmuubsl U T.4. [lo xkenanuto,
y4YaluMcsi MOKHO MPETIOKUTD 3aJaHHs TBOPUYECKOTO XapakTepa - HamucaHue pedeparoB Ha
TEMbI, CBSI3aHHBIE C HCTOpUEH HAyKH, MPAKTUYECKOro MPUMEHEHHs €€ JOCTHXKEHHHl (T.e.
OMHCATEIBHOIO XapaKTepa), COCTaBIEHUE KPOCCBOPAOB U T.J.

Bonpuiyro posib B mporecce 00ydeHUs B CHEIUAIBHBIX KOPPEKUHOHHBIX Kiaccax VII
BH/JIa UTPACT OpraHU3alusl UTPOBOM JAESITEILHOCTH.

JlunakTuueckass Urpa Ha YpPOKe CHOCOOCTBYET MOBBIIICHHIO WHTEpeca K MpPEaMETYy,
MO3BOJISIET, KaK WHAMBUAYATU3UPOBATh pabOTy MOAOOPOM 3alaHUM, MOCHIBHBIX KaXJIOMY
YUEHUKY, TaK W KOJUIEKTHBU3UPOBATh MO3HABATENBbHYIO NEATEIbHOCTh. MIpoBbIE METOIbI
pa3zHooOpa3Hbl U MO3BOJISIOT PEIIATH Pa3Hble ydeOHbIE U BOCIIUTATENbHBIC 3a/1a4H.

. TemaTruyeckoe NIIAHUPOBAHUE C ONPEACICHUEM COACPKAHUA U OCHOBHBIX
BU/IOB YUeOHOI1 1eITeJIbHOCTH 00yYAIOIIUXCS

kJjacc (68 yacos)

DJIeMeHTBbI COJIep:KAHUS OcHoBHBIE BU/AbI Y4eOHOMH eI TeJIbHOCTH

Beenenue. Uto usydaer ¢pusuka. Gusnyeckre BenduHbI (4 yaca)




Uro m3yuaet pusnka. Pu3nveckue TEPMHUHBI.
HaGnronenue u onbIT. PU3HUECKUE BETUUNHBI, KX
n3mepeHue. TOYHOCTh M OTPEIIHOCTh U3MEPEHHUH.
®dusnka u Texuuka. JlaboparopHas padbora
«OrnpeneneHue UeHbl IeIEHHUSI U3MEPUTEIBHOTO
npudopa» Jlemoncrpanus «Paznuansie
M3MEPUTENbHBIE TPUOOPHD».

Habntonate 1 onmuceiBaTh (PU3NYECKUE SIBICHUSL.
OnpenensaTs LeHy AeJIeHUs Kbl Tpuoopa.

[TpencTaBisiTh pe3yabTaThl U3MEPCHHA B BUJIE
TaOJINIL.

[lepBoHavanbHBIE CBEACHUS O CTPOEHHUH BerecTa (6 u)

Crpoenue BemectBa. Monekynsl. {uddysus B
ra3ax, ) XUAKOCTAX U TBEPABIX TCIaXx. Bzanmnuoe
MIPUTSDKEHNE U OTTAJIKMBAaHNE MOJIEKy. Tpu
COCTOSTHHS BEII[ECTBA.

JlaboparopHas pabota «/3mepenue pasmepon
MAJIbIX TEI

Hemonctpamu «/Iuddy3us B pa3nuyHbIX TEIax»

H3MepsTh pa3Mepsl MAIBIX TEJT CIOCOOOM PSIJIOB.
Hab6mronate quddy3uro B razax u sKHAKOCTSIX.

Paznuuare Tpu COCTOSIHMS BEIIECTBA.

Bzaumopeticteue te (23 u)

Mexannueckoe aBrxkeHue. PaBHoMmepHoe u
HepaBHOMepHOE aBmkeHue. CkopocTh. EauHuLbI
ckopocTu. Pemenue 3aad Ha pacuet CKOPOCTH,
MYTH U BpeMEHU JIBYKeHus. MHepimsi.
BzanmoneiricTtBue ten. Macca, e IMHUIBI MacChI.
N3mepenne maccel. [InotHocTh. Pelienne 3agad Ha
BBIYHCJIEHHE INIOTHOCTH, MacChl 1 00beMa TeJa.
Cuina. Cuna tsoxectu. Cuiia ynpyroctu. 3akoH ['yka.
Bec Tena, equnuiibl cuiibl 1 Beca. JluHamomerp.
PaBnoxelictByromas cuna. Cuna tpenus. Tpenue B
MPUPOJE U TEXHUKE.

JlaboparopHubie paboTsl: «3MepeHne Macchl Tena
Ha phIUAXKHBIX Becax», «Brruucienue o0bema Temnay,
«OrnpeneneHue MIOTHOCTH BEILIECTBA TBEPIOTO
Tenay, «I'pangynpoBaHue NPYKUHBI U U3MEPEHUE
CHJI JUHAMOMETPOMY.

KonTponpHas pabora no reme «B3aumoseiictsue
Tem»

JlemoHcTpammu «SIBineHne nHepuum», «YdaeOHbIe
BECHI — U3MEPEHUE MACCHI Tenay, «M3mepenue
ILUIOTHOCTWY, «MI3MepeHne CUilbl B3aUMOIEUCTBHUS

PaccuuTthIBaTh MyTh M CKOPOCTH TENA MPU
pPaBHOMEPHOM IPSIMOJIMHEWHOM JBH>KEHUU.

[IpencTaBisiTh pe3yabTaThl U3MEPEHUIN U
BBIUMCIICHUH B BHJIE TaOIHIl U TPAdHUKOB.

HSMepHTB MacCcCy T€Jjia Ha phIYa>KHBIX BECaX.

VYMeThb noias30BaThCS JAUHAMOMCETPOM.
PaccunTteiBaTh MacCy u 00BEM Tea Mo ero
IIJIOTHOCTH.

Brruuciaars 00beM Tela U OIIPCACIATh INIOTHOCTD
BC€IICCTBA TBEPJAO0ro Teia.

Bbruncnste paBHOACHCTBYIONIYIO IBYX CHIL




JIBYX TEJ»

JlaBiieH#E TBEP/BIX TEJI, )KUIAKOCTEH 1 Ta30B. (21 u)

CrocoOsl
YMGHI)IHGHI/UI nu yBeJ'II/I'-ICHI/IH IaBJICHUS. I[aBJIeHI/Ie

Hapnenve.  EnuHuIel  /1aBJiICHUS.
rasa. 3akoH Ilackans. /laBieHue B KUIKOCTH U ra3e
CooObmarommecs COCYHBI. Bec BO3/yXa.
AtmocdepHoe naBieHue. Bozaymnas 00057104k
3emuin. OnbiT Toppuuemu. bapomerp. ManomeTpbl
ATMocdepHOe JaBlIeHHE Ha Pa3IMYHBIX BBICOTAX.
Apxumenosa cuna. [maBanue ten. [linaBanue cynoB
JlabGopaTopHas pabora
«BpIsICHEHNE YCIIOBUH TNTABAaHHS TEJT B KHIKOCTSIX)

BosnyxomiaBanue.

KonTtponbHas padora o Teme «JlaBnenne TBEpabIx
TEN, KUJIKOCTEH U Ta30B»

PaccuntriBats JaBJICHUEC XHUJAKOCTHU HaA CTCHKU
cocyna. M3mepsars armocepHOe IaBicHHE Ha
Pa3JIMYHBIX BBICOTAX. I/I3yanL YCJIOBUSA ITJIaBaHUA
TEJI B XKUJIKOCTAX.

PaboTta 1 morHOCTS. DHeprus. (14 4)

Mexanudeckas ~ paboTa. Enuauner - paGoThl.
Momuocts. Expauner Mombocty. PenieHne 3amad
Ha BblYHMCIeHHE paboThl U MomiHOCTH. [IpocTbig
MexaHu3Mbl. Ppruar. PaBHOBecue cwil Ha pblyare,
MowmeHT cuibl. Pelyaru B TeXHUKE, OBITY U IPUPO/IE.
«3omotoe» mpaBwio wmexanuku. KIIIA. Oueprus.
[loTtennmanpHast W KUHETUYECKass  DHEPIHs,
[IpeBpaieHue 0THOTO BUa MEXaHUYECKOW dHEPTUY]
B npyroi. [lemoHcTpamuu «lIpocTeie MexaHU3MbD)

«HBHF&TCJ’IB BHYTPCHHCTO CrOpaHusD).

Boeraucisate paboTy ¥ MOIIHOCTH Tell. [IpuMeHsTh
npocThie MexaHu3Mbl B ObiTy. M3mepsars KIIJ]
MPOCTBIX MEXaHU3MOB

KJacc (68 4

acoB)

DJIeMeHTBI COiePKAHMS

OcHoBHBIE BU/IbI Y4eOHOM eI TeJIbHOCTH

TernoBsie siBeHus. Fi3MeHeHHe arperaTHbIX COCTOSTHUMN BetecTBa (23 u)




Tennosoe nBuxenue. Temneparypa. BHyTpeHHss
SHEPTHUA U CIIOCOOBI €€ N3MEPEHUSI.
Tennonposoanocts. Konsekuus. M3nyuenne.
KomnuecTBo TeruoTel. EnquHunel konuyecTsa
TEIUIOTHI. Y eNbHas TEIUIOEMKOCTb. DHEPIUsl
TOIUIMBA. Y Ie/bHAsI TEIIOTa CropaHus. 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU B
MEXaHUYECKUX U TEIUIOBBIX IPOLECCAX.

JlabopaTtopHas paboTta «CpaBHEHHE KOJTHYECTB
TCIJIOTHI TP CMCINMBAHUHN BO/JbI pa3H0171
TEMIIEPATyPhD»

JemoncTparmu «[[puHIUIT 1EUCTBUS TEPMOMETPaA»,
«TennonpoBoJHOCTB PA3JINYHBIX MATEPHAIIOBY,
((KOHBGKI_[I/ISI B XKUJKOCTSIX U razax».
«Tennonepenaya myreM U3Iy4eHUASD)

ArperatHoe cocTosiHHe BelecTBa. [InaBienue u
OTBepJieBaHMe TeJ. Y IeIbHAas TeIIOTa IIaBJICHUSL.
Ucnapenue. HachlieHHbI 1

HEHacChIeHHbIN nap. Kunenue. BriaxxHocTh
BO3JlyXa. Y IelibHas TeIUioTa NapooOpa3oBaHus U
KoHJeHcanuu. PaboTa ra3a u napa npu
paciupeHuu. J{Buratesib BHyTPEHHEr 0 CrOpaHusl.
KIIJI rermmoBoro asuratens. [Tapoas TypOuHa.

JlemoHcTparmu «SIBlIeHNE UCTTapEHUS,
«Habmronenre KOHICHCAIMH ITapOB BOJIBDY,
«3Mepenne BIa)KHOCTH BO3TyXay.

HabutoiaTte n3MeHeHNs BHYTPEHHEN SHEPTrUu
TeJIa MPH TEIUIoNepeaun U paboTe BHEIIHUX CHIL.

HccnenoBats siBIeHUS TEIUI00OOMEHA pU
CMEIIMBAHUM XOJOAHON U rOpsiY€il BOJBI.

BreIamcasaTh KOIUYECTBO TEINUIOTHI U YACIBbHYIO
TCIIJIOCEMKOCTHB BCIIICCTBA.

N3MepsTh yeabHYIO TEIIOEMKOCTD BEIIECTBA.
W3MepsATh TEIUIOTY MJIaBJICHUS JIbJIA.

Habuntonate n3MeHeHUst BHYTpEHHEN SHEprun
BO/JIbI B pE3YyJIbTaTE UCIIAPECHMUS.

BEIYHCIATE KOTHYECTBO TEILIOTHI B mponoeccax
TEILIONEpEaay Npu IiIaBJICHUN U
KpHuCTalJIn3allvu, chapeHHﬁ 1 KOHACHCAaIluH.

Breruncisats YACIBbHYIO TCIUIOTY IJIABJICHUA U
napooOpazoBaHMsI BEIIECTBA.

N3MepAaTh BIIa)KHOCTh

BO3/IyXa.

OO6cyx1aTh SKOJIOTHYECKUE MTOCIEICTBUS
npumeHenus JIBC, TemioBbIX U MapoBbIX
JIBUTATEIIEH.

Dnexrpuueckue sBieHus (29)

Onexrpu3anus Ten. J[Ba poaa 3apsiios.
Onexrpockon. [IpoBoAHUKN M HEPOBOJHUKH
UIEKTpUYECTBA. DIeKTpuuecKkoe noje. CtpoeHue
aroMa. OObACHEHHE MIEKTPUUECKHX SIBICHUI.
OnexTpuueckuil TOK. ICTOUHHKH TOKa.
OneKxTpuyecKas Lenb U €€ COCTABHbIC YACTH.
JeiicTBre anekTpuyeckoro Toka. Cuma Toxa.
DNEKTPUUECKOE HANpPsKEHUE. AMIIEPMETP.
BoapT™meTp. DnekTpudeckoe CONpOTUBIIEHUE. 3aKOH
Owma nns yuactka nenu. IlocnenoBarensubie U
napajuleJIbHbIE COEMHEHNSI IPOBOIHUKOB. Pemenne
3aJa4y Ha coeIMHeHNEe POBOJHUKOB. PaboTa u

H8.6J'II-O,I[8.TB SIBJICHUA DJICKTPU3alU TCII IIPU
COIMPUKOCHOBCHHH. OOBICHATE ABJICHUE
SJICKTPpU3alU TCII U B3aUMOJCUCTBUS
SJICKTPUYICCKUX 3apAI0B.

CO6I/IpaTB U UCIIBITBIBATD JJICKTPUYCCKYIO LICIIb.

I/I3Mep$IT]':> CUI1y TOKa U HaIlIPSI’KCHUS B
BHCKTquCCKOﬁ ICIIN.

I/IBMCpHTB SJICKTPUUICCKOC COIMPOTUBIICHUC.

HccnenoBaTh 3aBUCHUMOCTD CHIIBI TOKA B




MOIIHOCTb 3JIEKTPUUECKOTO TOKa. 3aKoH J[xKoys-
Jlenua. Jlamna HakanuBaHUs. DJIEKTPUUECKUE
HarpeareibHble IPpUOopbl. KopoTkoe 3aMbIKaHue.

JlabopaTtopHnas padota «COOpKa EKTPUIECKOM
IIENU ¥ H3MEPEHUE TOKA €€ yJacTKay

«M3Mepenne HanpsHKEHUS Ha pa3IMuHbIX y4acTKax
BIEKTPUYECKOU LTI

«PerynmmpoBaHue CHIIBI TOKa PEOCTaTOM)

KontponbHas pabota o reme « NeKTPUIeCKre
SIBIICHUSD

JleMoHCTpamu «neKTpu3anus Tein», «JlBa pona
AIEKTPUUYECKUX 3apSI0B», «Y CTPOUCTBO U ICHCTBUE
aneKTpockonay, «[IpoBoTHUKN 1 U30JIATOPBD,
«VcTOUHUKY TOCTOSTHHOTO TOKay, «M3mMepenue
CHJIBI TOKa aMmIiepmeTpom», «M3mepenue
HaMpsHKEHHUE BOJIBTMETPOMY.

IMPOBOAHUKEC OT HAIIPSKCHHUA HAa €TI0 KOHI[AX.

Bbruncnare cuity Toka B 1iend, paboTy U
MOILHOCTb JIEKTPUYECKOTO TOKA.

3HAaTh U BBINOJIHATH NpaBuia 0€30MaCHOCTH IIPU
paboTe ¢ UCTOUHUKAMH IEKTPUUECKOrO TOKA.

DrekTpoMarHuTHbIe siBiIeHus (5 u)

MarauTtHOE 1ojie. MaruuTHbIC THHUY. MarauTHOe
M0JI€ KaTYIIKH C TOKOM. DJIEKTPOMArHUThI U UX
npuMmeHenue. MarautHoe noJsie 3emid. [erictBue
MAarHUTHOTO T0JISI HA MPOBOIHHUK C TOKOM.
DJIEKTPUYECKUI IBUTATEIIb.

duznueckui AUKTAHT I10 3JICKTPOMAariuTHBIM
SBJICHUAM.

HGMOHCTpaHI/II/I «MarsurtHoe 1oJie TOKa»,
((Z[eﬁCTBHe MArauMTHOTO II0JIS Ha IIPOBOJHUK C
TOKOM», ((yCTPOﬁCTBO QJICKTPOABUI'ATCIIA

SKCHepI/IMeHTaHBHO HN3y4aThb ABJICHUSA
MAar"dmMTHOTO BSaHMOHeﬁCTBHH TECII.

HSyanb SABJICHHUA HaMarHu4uBaHUs BEUICCTBA.

I/ICCJ'IG,I[OBaTB ,HCfICTBHH SJICKTPUYECKOT'O TOKA B
IIPSAMOM ITPOBOAHHUKE HA MArHUTHYIO CTPCIIKY.

I/I3yanL IIPHUHIHAII HeﬁCTBHH QJICKTPOABUI'ATCIIA.

CaetoBsie siBiieHns (11 u)

HUcrouynuku  cBera.  PacmpocrpaneHue — cBera
Otpaxenue cBera. 3akoHbl oTpaxkeHus. Ilnockog
3epkano. [Ipenomnenue ceera. Jlunszel. Onrudeckasi
cuia JMH3bL M300pakeHue naBaeMoe JIMH30H
Pemenne 3amau Ha (opMyny ONTHYECKOH CHIIBI
JINH3BL. JemoncTpanuu «OtpakeHne 1%
npejaomieHue cseray, «llomyuenune n3obpaxeHuit ¢
MOMOIIBIO JIMH3Y», «XO0J Nyded B cobOuparomeil u

DKCIEpUMEHTAIILHO U3y4aTh SIBJICHUS OTPa)KCHUS
cBeta. MccienoBarh CBOMCTBA W300paKeHHs B
3epkasie.  M3mepsath  QokycHOoe — paccTosiHHE
cobupatonieid JimH3bL. [lonyuaTh M300pakeHUe C
MOMOIIIBIO0 COOMPAFOIIEH JIMH3BI.




paccenBarOIIEN JTMH3E»

KJjacce (68 u

acoB)

DJIeMeHTBI COAepPKAHUS

OcHOBHbIE BHbI y‘leﬁHOﬁ ACATCJIbHOCTH

3aKOoHBI B3aUMOJACHCTBUS IBUKEHUS TeNl.(23 )

MarepuanbHas Touka. Cucrema oTcuera.
[Tepemenenue. OnpeaeneHue KOOPAUHATHI
nBIKyIerocs tena. [IpsMonuHeiiHoe paBHOMEPHOE
nBkeHue. Y ckopenne. CKOpoCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBIMKEHUS. OTHOCUTEITHLHOCTh
nBKeHus. IHepunanpHas cucreMa OTcyeTa.
3axonsl HeroToHa. Pemenne 3aa9 Ha 3aKOHBI
Herorona. CBoOOHOE TaieHNE TEI. 3aKOH
BCEMHUPHOTO TATOTeHUS. Perenne 3a1a4y Ha 3aK0H
BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOHOTO
najieHus Ha 3emiie ¥ IpYruxX HeOeCHBIX Telax.
[IpsmonrHeHOE U KPUBOJIMHEHHOE IBUKEHUE.
Nmnynbce Tena. 3aKkoH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

KOHTpOJ’IBHaﬁ pa60Ta Ha 3aKOHBbI BSaHMOﬂeﬁCTBHﬂ u
JABHXCHUSA TCII.

JlaboparopHas pabota «OnpeaeneHue yCKopeHus
CBOOOJHOTO MAJACHUS»

JemoHcTpanuu: «PaBHOMEpPHOE TPSAMOJIMHEMHOE
nBUKeHHE», «CBOOOIHOE MaJICHUE TE

Ornpenenars MyTh NPONUCHHBIN 32 TaHHBIN
POMEXYTOK BpeMeHH. CKOpOCTh Tena Mo
rpaduKy 3aBUCUMOCTH.

N3mepsTh yckopeHue CBOOOIHOTO TIaJCHHUS.

Ornpenenars NpoNJAeHHBIN TyTh U YCKOPEHUE
JBUKEHUS Teja Mo TrpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHENHOTO
JIBUJKECHHS OT BPEMEHH.

Brraucnars yckopeHue Tesa, CHIIbl IeUCTBYIOIIEH
Ha TeJI0 WJIM Maccy Ha OcHoOBe 2 3akoHa HpioToHa.

PemraTe 3aaa4y Ha 3aKOH BCEMUPHOT'O TATOTCHUSA
M 3aKOH COXpaHCHHA UMITYJIbCA.

Mexanunyeckue kosiebanus ¥ BOJHBL. 3BYK.(12 )




KonebarenbHble IBMKEHUS, KoJeOaTeIbHbIE
cuctembl. MasTHUK. BeJMunHbBL, XapaKTepHU3yOLIHE
KosiebaTenbHbIe IBIKeHus. ['apMoHndeckne
kosebanus. [IpeBpanienns sHeprun npu
K0J1e0aTeIbHOM IBIKCHUU. BIHY K IeHHBIE
kosebanus. Pezonanc. Bomubl. [Ipogosnbhbie n
ronepeyHsie BoJIHBL. JlyinHa BosiHBL. CKOpPOCTH
pacIpoOCTpaHEHMs BOJIH.

Wcrounuku 3Byka. 3ByKOBBIE KOJI€OaHUS.
XapaKkTepuUCTUKU 3BYKOBBIX KOJI€OaHUH.
Pacnipoctpanenue 3Byka. OTpaxkeHue 3ByKa. IXo.
3BYKOBOM pe30HAHC.

TecT 1o 3ByKOBBIM KOJICOAHUSIM.

Hemonctparmu: «Habmronenue koinedbanust Tem,
«HaOnroteHne MexaHn9IecKuX BOJTH», «KamepTony,
«BomHoBas mamnHa»

OOBCHSATH MpoLecC K0JIeOaHUs MasTHUKA.

HccnenoBaTh 3aBUCUMOCTb I1€PUOJ1a KoJeOaHUs
MasiTHUKA OT €0 JUIMHBI U aMIUIUTY/IBL.

Bpruucnsate ajiMHy BOJIHBI U CKOPOCTH
pacnpoCTpaHeHus 3BYKOBBIX BOJIH.

OKCIEpUMEHTAIBHO ONPEAEISATh TPaHUILIbI
YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX KOJI€OaHUI.

HccnenoBaTh 3aKkOHOMEPHOCTH KOJIEOaHUs Tpy3a
Ha IIpY>XUHE.

YMeTh I0JIb30BaThCs KaMCpPTOHOM.

DnekTpoMarauTHoe mose.(16 1)

MarsuTHOE 10JI€ ¥ €To rpaguieckoe n300pakeHHe.
HeonnopoaHoe u 0fHOPOIHOE MarHUTHOE TIOJIE.
Hanpasnenue Toka. MHIyKIMs MArHUTHOTO TIOJISI.
MarauTHbIN TOTOK. fIBJIEHUE 3IEKTPOMArHUTHOU
unaykuuu. [lonyuyenue nepemeHHOTO
AIIEKTPUYECKOTO TOKA. DJIEKTPOMArHUTHOE TOJI€.
DNEeKTPOMAarHUTHBIE BOJHBI. DJIEKTPOMarHuTHas
MIpHUpO/Ia CBETA.

JemoHcTpanuu: «JleiicTBre MarHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOMY, «DJIEKTpOMarHuTHas

HUHIAYKIHS, «I/IsyquHe HeﬁCTBHH MAarouTHOTIO I10JIA
Ha IIPpOBOIAHHUK C TOKOM, «HccnepoBanue eMcTBUS

QJICKTPUYICCKOT'O TOKAa HA MAIrHUTHYIO CTPCIIKY»

OKCIepUMEHTAIBHO U3y4yaTh SIBJICHUS
3JIEKTPOMAarHuTHOM UHAYKIUU. [losydars
MEePEMEHHBIN TOK BpallleHHeM KaTyIIKU B
MarHuTHOM MOJI€.

H3ydats paboTy 27eKTporeHeparopa
MOCTOSIHHOTO TOKa.

I/I3y‘lI/ITI> BJIMAHHNE DJICKTPOMAarHuTHEIX H3J'Iy‘leHHI>i
Ha KUBBIC OPraHHu3MBbI.

Crtpoenue atoma u aromMHoro sizpa.(11 )




PannoaktuBHoCTh. MOnEM aroma. OnbiT N3MepATh 371€EMEHTapHBIN AIEKTPUUECKUH 3apsil.
Peszepdopna. PagnoakTuBHbIC peBpaiieHus 5
aToMHbIX siaep. CoctaB aToMHOTrO sjipa. M30Toms!. Halmonate JIMHCHATEIC CIICKTPEL M3/ HCHHSL.
Pemenue 3a1au Ha pailnoaKTUBHBIE IPECTYIUICHUS.
[IpaBuna cmenienus. SAnepHble CUIIbl. DHEPTUs
cBs3u. [ledekt macc. Pemenue 3a1a4 Ha
BLIUKCIIEHHE dHepruu cBsa3u. lenenue saep ypana. | OOCyKaath nmpodIeMbl BIHSHUS

IlenHas peakuus. SIIepHbI peakTop. ATOMHAs AJIEKTPOMAarHUTHBIX U3JTy4YE€HUN Ha KUBbIE OpraH
sHepreTHka. buosornyeckoe neicTBue siIepHbIX

peakuuii. TepMosiiepHbIE pEaKIUH.

Pemats 3ala4yi Ha paJJMOAKTUBHBIC IIPCBPALICHUA
M Ha BBIYUCIICHUS SHCPIUH CBA3HU.

KonTponsnas padota o teme: «CTpoeHue atoma u
aTOMHOTO SApa»

Crpoenue u 3Bomonus Beenennoii (6 1)

Cocras, ctpoenue u npoucxoxacaue CoarHeuHOM HabGmronaTh acTpoOHOMUYECKHE SIBICHUSI.
cuctemsl. [LInaneTtsr u mansie Tena CoaHEYHOM OOGcyxaTh CTPOCHUE U ABOJTIONNIO Beenennoit.
cucteMbl. CTpOCHHE, U3ITYUCHHUE U IBOJTIOIIHS 3HaTh mIaHeTbl COJTHEYHON CUCTEMBI.

Counia u 38e311. CTpO€HHE U 3BOJIIOLIHS
Bcemennoi.

[1l.  Onwmcanue MaTepHAJbHO-TEXHHYECKOT0 oOecmedeHust
obpasoBaTtenbHOro npouecca

B cocraB mnentpa «Touka pocta» mo ¢usmke BXOAAT 0a3oBas (00s3aTeibHAs) 4acTh H
JOTIOJTHUTEIbHOE 000OpynoBaHuMe. ba3oBas 4YacTh COCTOMT W3 IUQPPOBBIX JTaTYHUKOB U
KOMIUIEKTOB COITYTCTBYIOIUX 3JIEMEHTOB UISl OINBITOB IO MEXaHUKE, MOJICKYJSIpHOH (usmke,
JNIEKTPOJAMHAMUKEe W omnTuke. JlomomHutenpHOe 00OpyaoBaHue (NMPOPHIBLHBIA KOMIUICKT)
npecTaBiseT coooi udpoByro nadopatoputo no ¢usuke (puc. 1).

ba3oBblii KoMILIEKT 00opynoBaHusi HeHTpa «Touka

pocTta» nmo pusuke
JlaHHBII KOMIUIEKT NPEJICTaBIEH CIEAYIOIIUMU JaTYUKAMHU.

JlaTunk adCOJIIOTHOIO JaBJICHUSI

Hatuuk (puc. 2) mpou3BOJUT U3MEPEHUS a0COTIOTHOTO JaBieHUs. UyBCTBUTENbHBIH
AJIEMEHT JaTYMKa BHITIONHEH Ha 0a3e MOHOJIMTHOTO KPEMHHUEBOTO MBE30PE3UCTOPa C
BHEJPEHHOMN TEH30PE3UCTUBHOM CTPYKTYPOIl, KOTOpasi MO3BOJISIET UCKIIIOUYUTH BO3MOXKHbBIE
MOTPENIHOCTH U JOCTUTHYTh HEOOXOAUMOM TOYHOCTH U3MEPEHUN. B KOMIINIEKT naT4yrka
abCOTIOTHOTO JTaBJICHMsSI BXOIUT THOKasi repMeTUYHasi TpyOKa AJisl TOAKITIOYSHHS IITylepa
JIaTyuka K 1abopaTtopHOMY 000PYAOBAHUIO.




0 TG LA

Puc. 2. JatumnK abco-
Puc. 1. lludpposas nadbopatopus 1o Gpusnke JIOTHOTO JIaBJICHUS
TexHuYecKHe XapAKTEPUCTHKH JATYHKA A0COJIOTHOIO JaBJICHUS:
e nuana3oH usmepenus — ot 0 mo 700 xI1a;
e paspemenne — 0,25 kIla (cMm. puc. 2);
e MaTepuan TPyOKH — MOJINYpPETaH;
e mmHa Tpyokn — 300 mwm;
® BHYTPCHHHH ITUaMETP TPYOKH — 4 MM.
JlaTuuk nmoJioskeHus1 (MArHUTHBII)

JaTtuuk (puc. 3) u3mepsieT BpEMEHHBI € OTPE3KH MEXKTY R
MOMEHTAMH MPOXOKACHUS 00BEKTa PSIAOM C OECKOHTAKTHBIMU
neTeKTopamMu. beCKOHTaKTHBIE JeTEKTOPBI SBISIOTCS BBIHOCHBIMU U T———
i e g

KpCIATCA Ha METAJUTMYECKOM MM MarHUTHOM IOBCPXHOCTH.

KoumnaecTBo oceli u3MepeHys JaT4yKa ON0XKCHHs PABHO 3, IMAla30H |
M3MEpeHUH Mo Kaxaoi u3 oceit X, Y u Z cocrapisier ot 0 mo 360 rpa. “
TexHUYeCcKHE XaPAKTEPUCTUKH JATUYMKA MOJIOKEHUS: :
® KOJIMYECTBO JAETEKTOPOB — 4 IIT.;
* MaMeTp KOopIyca JeTeKTopa — 8 MM; Puc. 3. JlaTuuk nonosxe-
® THII IETEKTOPa — IFEePKOH; HUs (MarHUTHBI)
* JMaMeTp pazbEéMa-luTexepa — 3,5 MM;
e nnuHa kabens a1 aerekropoB — 300 Mm.
[Tomumo maTumkoB 1MpPOBOIt MTaboparopuu AJist MPOBEACHUS (HU3UUECKUX IKCTIEPUMEHTOB,
B 0a30BBIi KOMITJIEKT BXOAST HEKOTOPBIE COMYTCTBYIOIIUE DTIEMEHTHI.

Komnnexm conymcmeyroujux snemenmos 011 IKCHEpUMEHmM 08 no mexanuke (puc. 4).



Hab6op Ne 3 Hab6op Ne 4

Puc. 4. KoMIUIEKT COMYTCTBYIOIIMX IEMEHTOB JJIsl SKCIIEPUMEHTOB MO0 MEXaHHUKE

B cocraB xoMIiekTa BXOIAT YeThIpe Habopa. PaccMoTpuM cocTaB BXOAINEro B HUX
000py/I0BaHUSI.
Ha6op Ne 1

Becbl a51ekTpoHHbBIC yUeOHbIC

N3meputenbabii nunuaap (066éM 250 mi)

2 TIacTUKOBBIX cTakaHa (00béM 300 MIT KaXKTbIi)

HNunamometp Ne 1 (mpenen uzmepenus 1 H)

HNunamometp Ne 2 (mpenen uzmepenus 5 H)

I'py3 mumuHaprueckuii w3 cramm: V = (25,0 +0,3) em®, m = (195 + 2) 1, ¢ KprouKoM
I'py3 UMIMHAPHYECKUI 13 amoMuHKeBoro criasa: V = (25,0 +0,7) cm®, m=(70+2) r
I'py3 UMIMHAPHYECKHUii n3 crenuanbHoro miactuka: V = (56,0 £ 1,8) em®, m=(66+2) r
I'py3 UMIMHAPHYECKHUii 13 amoMuHueBoro criasa: V = (34,0 +0,7) cm®, m=(95+2)r
IloBapenHnas cosb B koHTeMHepe u3 [IBX

[Manmouka /151 IepeMeIUBaHuUs, HUTh

HaGop Ne 2

HItatuB nabopaTopHBIi ¢ AepxaTenemMm

Hunamometp Ne 1 (npenen usmepenus 1 H)

Hunamometp Ne 2 (npenen usmepenus 5 H)

2 MpYXHHBI Ha TUaHIeTe: )ECTkocTh Mpy:KUHbI Ne 1 (50 + 2) H/m, ®ECTKOCTh IPYKUHBI

Ne 2 (10 £ 2) Hm

3 rpy3a maccoii (100 * 2) r kaxaplit

Habop rpy3oB, o603HaueHHBIX Ne 4, Ne 5, Ne 6 1 3aKkpemI€HHBIX Ha KPIOUKe
Jluneiika mactukosas (umHa 300 Mm)

TpancnopTup MeTamuIn4eCcKUil

Bpycoxk nepessiuublit Maccoii (50 £ 5) T ¢ KprOUKOM U HUTBIO



Hamnpasisaromas ¢ u3MepuTeNbHOM HIKaIon

Haoop Ne 3

HITatuB nabopaTopHsIii ¢ MydTOit

Phruar ¢ kpersieHusiMu Ui TpPy30B

brok moaBMXHBIM

biox HenmoABMKHBIM

Huts (nnmHa vHe menee 1,2 m)

3 nuMHAPUYECKUX Tpy3a u3 cranu maccoi (100 £ 2) r kaxapIi
JluHamoMeTp IuiaHIeTHbIN (peaen uzmepenus 5 H)

Jluneiika ruractukoBas (ummaa 300 Mm)

TpancnopTup MeTamIn4eCcKuil

Haoop Ne 4

DNEeKTPOHHBINA CEKYHAOMED C TaTYUKaMH (YKOMIUIEKTOBAH dJIEMEHTAMH MTUTAHHSI)
MaruauroynpasiissieMble T€pPKOHOBBIE JaTUUKHU CEKyHIOMepa (AaTYMKU C KPYroBOW 30HOM
YYBCTBUTEILHOCTH)

Mexannueckas ckambs (amuHa 700 Mm)

bpycok nepeBsiubiii: m = (50 £ 2 1)

TaTuB nabopaTopHbIi ¢ MypTOI

TpaHncnopTup MeTaIMYECKHUi

Huts (nmmHa He Menee 1,2 M)

JlenTta mepras (mmuHA 1000 Mm)

4 nuIMHAPUYECKUX rpy3a u3 cranu Maccoit (100 * 2) r kaxmpiii

2 pyXuHBIL: )KECTKOCTh MPYKUHBI Ne 1 (50 & 2) H/m, xéctkocth npykunbl Ne 2 (20 £ 2)
H/m

I'py3 numuaapudeckuii Mmaccoit (100 £ 2) r ¢ kproukoM

TpyOxka anromuHueBas

Komnnexm conymcmeyroujux 31emMeHmog 0715 IKCHEPUMEHN 08 NO
MoneKyaapuou guzuxe (puc. 5).

Puc. 5. Komriekr COMMYTCTBYIOIHX 3JICMCHTOB JJII S9KCIICPUMEHTOB 10 MOHCKYHHpHOﬁ (I)I/I3I/IKC

B cocTtaB xoMIIeKTa BXOOSAT CJICOAYIOIITNEC HpI/I60pBI " MaTCpuraJibl.

Kanopumerp

Tepmomertp

Becsl anekTpoHHBIE

N3meputenbHbIil UIuHAP (MEH3YpKa) ¢ moactakaHHUKOM u3 [IBX (00béM 250 M)
I'py3 IMIMHIPUYECKHIA U3 aTFOMHHUEBOTO cIuiaBa Maccoii (68 £ 2) r ¢ kproukom
I'py3 munmuHapudeckuii n3 cranu maccoit (189 + 2) r ¢ kproukom



Komnnexm conymcmeyowux 31emMeHmog 0151 IKCHEPUMEHN 08 NO
Inekmpoounamuke (puc. 6).

Puc. 6. KoMIuIeKT COMyTCTBYIOIINX JIEMEHTOB JIJISl SKCIIEPUMEHTOB TI0 3JIEKTPOIMHAMUKE

B cocTaB kommiekTa BXOJAT CIEAYIOUINE MPUOOPB U MaTepUabl.

Hcrounnk nmuTaHus MOCTOSTHHOTO U TIEPEMEHHOTO TOKa JIN00 OaTapeitHbIil 010K
BonbT™merp aByxnpenenbHbIi: npeaen uamepenus 3 B, nena nenenns mxansl C = 0,1 B;
npeaen u3mepenus 6 B, nena nenenus mkans C =0,2 B

AmMriepMeTp ABYXIIpEAETbHBIN: Tpeaen n3meperus 3 A, nena aenenns mkansl C = 0,1 A;
npeaen u3mepenus 0,6 A, nena nenenus mkansl C = 0,02 A

Pesucrop R1 comportusnenuem (4,7 £ 0,5) Om

Pesucrop R2 conportusnenuem (5,7 = 0,6) Om

Pesucrop R3 conmporusnenuem (8,2 = 0,8) Om

HaGop 13 3 mpoBOJIOYHBIX PE3UCTOPOB

DJIEMEHT AIEeKTPUIEeCKOM 1ienu (peoctaT) conpotuBiieHneM 10 Om

Komrod amist pa3MbIKaHusI ¥ 3aMBIKAHHS 3JICKTPUIECKOH 1eTTn

KomrmuiekT npoBo10B

Jlammouka HanpspkeHuem 4,8 B

Komnnexm conymcmeyiougux snemenmos 0 IKCHepumenmos no onmuke (puc. 7).

Puc. 7. Komiiekr COMMYTCTBYIOIHX 3JICMCHTOB JIA SKCIICPUMCEHTOB 110 OIITUKE

B cocraB xoMmiekTa BXOZAT CJICAYOIIUC HpI/IGOpBI " MaTepuajibl

HcrouHuk nuTaHus MOCTOSTHHOTO TOKA, BRIMPSIMUTENb ¢ BXOJAHBIM HarpsikeHueM 36+42 B
wiu Gatapelinslii 610k 1,5+7,5 B ¢ BO3MOXKHOCTBIO PETYIMPOBKHU BBIXOAHOTO HANIPSKEHUS
Cobwuparomiast nun3a 1: pokycHoe paccrostaue F1= (100 £ 10) Mmm

Cobwuparomiast nuH3a 2: pokycHoe paccrostaue F2 = (50 + 5) mm

Pacceuaromiast nun3a 3 (GokycHoe paccrosaue F3 = —(75 £ 5) mm

Jluneiika mnactukoBas (mumHa 300 Mm)

DKpaH cTajabHOU



e Hampagnstomas ¢ u3MepuTenbHon mKkano (mmaa 730 M)

e KomIuiekT npoBoaoB

e KiIr0o4 ABYXIIO3UIIMOHHBIN JJI Pa3MbIKAHUS U 3aMbIKaHUS JIEKTPUYECKOU LIEITH

e OcBeTuTenb C ICTOYHUKOM CBETa HanpspKeHneM 3,5 B

e IlleneBas quadparma

e Cnaiin «Mogeinb npeameTay B peurepe

e [lonyunmuniap

e [lnanmer Ha IIOTHOM JKcTe A4 ¢ KPYrOBbIM TPaHCIOPTUPOM

IIpoduabHbIH KOMILIEKT 000PYA0BAHUS LEHTPA
«TouKa pocta» no ¢pusmke

B cocraB npodunsHOit 111bpoBOii 1a00paTOPUH BXOIAT OJUH OECITPOBOIHON MYIbTHUIATIUK
Releon Air «®u3suka-5», nporpammuoe obecrnieuenne Releon Lite n aByxkananbHas mpucTaBKa-
ocryuiorpad.

BecnpoBoauoii myasTuaaruuk Releon Air «®@usznka-5»

BbecnipoBo1HO MyIbTUAATYUK BHITIOJHEH B BUE IUIATGOPMBI C MHOTOKaHAJIbHBIM
U3MepUTENeM, KOTOPBIA OTHOBPEMEHHO MOJTY4aeT CUTHAIIBI C PA3JIMYHBIX BCTPOCHHBIX
JaTYUKOB, Pa3MEIIEHHBIX B €IMHOM KopIlyce ycTpoiicTBa. becnipoBoHbIe MyIbTHIATYMKI
MOAKIIIOYAIOTCS K TUTAHIIETY UM KOMIIbIOTEpY Hanpsmyto. [Ipu atom HeoOxouma noaiep:xka
paboTsl 1o mpoTtokosy Bluetooth low energy (BLE) 4.1, 6e3 A0TOHUTENBHBIX PETHCTPATOPOB
JAHHBIX C TIOMOIIBIO BXOIAIIEH B KOMIUIEKT uierku (puc. 8).

Bl RELEON

Puc. 9. becnpoBogHOM MyAbTUAATUNK
Puc. 8. Bluetooth-aganrep Releon Releon Air «®u3zuka-5»

PaccMoTpuM TeXHHUYECKHE XapaKTEPUCTUKU, CXEMY M COCTaB OECITPOBOIHOTO
myneTugaTyuka Releon Air «®usnka-5» (puc. 9).

TexHnuyeckue XapaKTepUCTHKU MYJIbTHIATYNKA:

 paspsgHocTh BeTpoeHHo ALIT — 12 6ur

* MakcHuMasbHas yactoTta onudposku curnana — 100 k'

» unTepdeiic moaxmroucHus — Bluetooth low energy (BLE) 4.1

* BCTpOEHHas namsaTh 00bEMoM 2 Kobaiit

* HOMHHAaJIbHOE HampsbkeHue 6atapen — 3,7 B

e EMKOCTb BCTpoeHHOH Oatapen — 0,7 A - 4

® KOJMYECTBO BCTPOEHHBIX JATYMKOB — 6 mIT. CXeMa MyJIbTHAATYHKA
B cxemymynbpTraaTynka (prc. 10) BXOIAT CeAyrOIIUE AIEMEHTHI:



1 — pa3sém USB (ucmosib3yercsi TONBKO st
3apsKU yCTPOUCTBA);

rl filER,LEON 2 —  paspéMm s MO JIKJIFOYCHU S yma
MarHUTHOTO IOJIS;

4 —- DAINKA-S T : 3 —  HHOAKATOp  COCTOSIHUS  COIPSDKEHUS
e e Bluetooth;
4 — TIOPT AaT4rKa a0COJIOTHOTO JaBJICHUS;
5 — pa3péM I NOAKIIOYEHHS IyHa JaT4rKa
amIepmerpa;
6 — pa3bEéM Ui MOAKIIOYEHUS IIyla JaT4nKa
BOJIBTMETPA;
7 — UHAUKATOP COCTOSIHUS BCTPOCHHOM Oarapeu;
8 — pa3zbEéM ISl NOAKITIOYEHUS] TEMIIEPATYPHOTO 30HA;
9 — €AHas KHOIIKA BKIIFOUCHU A,

10 — cepuiiHbIi HOMEpP OeCTIPOBOIHOTO MYJIbTHAATUHKA.

Puc. 10. Cxema mynbTUAaTYMKaA

JlaTuuk ycKOpeHusi yCTaHOBJIEH BHYTPHU KOpITyca MyJIbTHIaTYMKa, OCU JaTUYMKa yKa3aHbl Ha
JIMIIEBOU ITAHEIIH.
CocTaB MyJIbTHIATYHKA

Aatumk HanpAa>xeHuAa

Puc. 11. laTumK HanpAXeHUA
Hatuuk HanpspkeHus (puc. 11) u3mepsieT 3Ha4yeHHs1 HOCTOSHHOTO U IIEPEMEHHOTO
HanpsHDKeHHs. B KOMIUIEKTe 1aTurKa HaXoIATCsl TPOBO/IAa PA3HOTO IBETA C 3aKMMaAMHU
TUIA «KPOKOAWUID JUISl MOAKIIOYEHUS K JIEKTPUYECKUM CXeMaM M HITeKepaMm JUis
COEJIMHEHUS C OeCIIPOBOIHBIM MYIbTUAATYMKOM. J(Mana3oH n3MepeHus BeIOMpaeTcs
B [IPOrpaMMHOM O OecrieyeHun coopa 1 00pabOTKU TaHHBIX.
TexHuYecKue XapakmepucmuKuOamM4UKa HanpAMeHUs:
* JMana3oH U3MEpEHus:
1) or-1510 15B
2) or-10 10 10 B
3)or-5105B



4)or-210 2B
e paspemenue — 1 mB

Jatunk Toka Jlatunk Toka (puc. 12) u3mepsiet 3Ha4eHHsI MOCTOSHHOTO U
IIEPEMEHHOTI'0 JIEKTPUUECKOT0 TOKa. B koMIiekre

JaT4YMKa HAXOIATCS MPOBOJA PA3HOIO L[BETA C
3a)KMMaMU TUIA «KPOKOJWI JUIS TIOAKJIFOUYEHHUS K
JIEKTPUYECKUM CXEMaM U LITEKEepaM JIJIsl COCINHEHNUS
¢ 6ecrpOBOIHBIM MYJIbTHAATYHUKOM.

TexHu4yeckue xapakmepucmuKu 0amuyuKa mokKa:

. JanazoH u3Mepenus: ot —1 1o 1 A
. paspemeane — 0,005 A

Puc. 12. [1aT4mK TOKa

JIaTYMK MAarHUTHOI'O IOJIst TexHUYecKue XxapaKkmepucmuKu 0am4yuka Ma2HUMHO20

nons.
e nuana3oH u3Mmepenus: ot —100 go 100 mTn

e paspemenue — 0,1 mTn

* TuaMeTp 30HAa — 7 MM

¢ umHa 30812 — 200 MM
JdaT4yuk Temneparypbl

Puc. 13. JaT4MK MarHUTHOro
nons

JlaTYuK MarHUTHOTO MOJIA
(puc. 13) u3mepser 3Ha4YCHHE
WHJYKIMHA MarHUTHOTO MOJISI.
OH BBINOJIHEH B BUJIC
BBIHOCHOT'O 30H/IA.
UyBCTBUTENBHBIN MOYJIb
JaTYMKA TOCTPOEH Ha
WHTETPAIIbHOM 3JIEMEHTe XO0Ju1a
YU CMOHTHUPOBAH B TOPLIEBOM Puc. 14. NaTtynK Temnepatypbl
YacTH 30Ha. JlaTuuk Temmepatypsl (puc. 14) BBIIOTHEH B BUJIE

BBIHOCHOT'O ¥ TEPMETUYHOIO TEMIIEPATYPHOIO 30HAa. [JaTunk
HMMEET pacCUIMPEHHBIA TEMIIEpaTypHBII AUana3oH,



HOSBOJ’ISHOH.IPIFI HU3MCPATH HaKOHCYHHKA 3aI10JTHCHBI TepMOHaCTOfI.

TEMIIEPATypy MPU HATPCBAHHH, TexHuYecKue xapakmepucmuKu amyuKka memnepamypei:
KUIICHUH 1 KpUCTAJUIU3ANU e nuarna3oH usMepeHus: ot —40 no +165 C

pa3IUYHBIX MAaTEPUATIOB. e pazpemenue — 0,1 C

quCTBI/ITGJII)HHﬁ 3JIEMEHT ¢ MaT€prajl BBIHOCHOI'O 30HJA — HEpIKaBCHOLIas CTajlb C

XPOMUPOBAHHBIM ITOKPBITUEM
* JTMHA METAJUTMYecKoi yactu 30H1a — 100 Mm
® TUaMeTp 30HAa — O MM
* kK03 PUIIMEHT TETUIOMPOBOTHOCTH TEPMOIIACTHI —
4 Bt/(m - K)

JTaT4YMKa PEICTABIIAECT COOOM
MOJTYITPOBOAHUKOBBIN
BBICOKOYYBCTBUTEIIHHBIH
TEPMHUCTOP, KOTOPBIN pa3MelEH
Ha KoHIIe 30H1a. [TycToThl
JaT4uk yckopeHust Hartuuk yckopenus (puc. 15) npou3Bout u3mMepeHus

YCKOPEHUSI ABIKYIINXCSI 0OBEKTOB 10 TPEM OCSIM
KOOp/MHAT.

TexHUYecKue XapakmepucmuKu 0amyuKa yCKOPeHUA:

* nuama3oH u3mMepeHus 1: +2¢

* Hana3oH U3MepeHus 2: +4Q

e JMara3oH u3MepeHus 3: +8g

e paspemenne 1 (urs quamnazona 1) — 0,001g

e paspemicaue 2 (uis aquamnazona 2) — 0,002g

e paspemenue 3 (ursa aquamnazona 3) — 0,004g

Puc. 15. laTunk

yCKOpeHws
JIaT4MK a6COTIOTHOrO JaTunk abcomoTHOTO aBneHus (puc. 16) mpousBoaut
NaBJICHUS U3MepeHHs a0COIIOTHOTO JaBieHus. UyBCTBUTEIBHBIN

9JIEMEHT JaT4YHKa BBIIOJHEH Ha 0a3e MOHOJUTHOTO
KPEMHHEBOTO TThE30PE3UCTOPA C BHEAPEHHOM
TEH30PE3UCTUBHOM CTPYKTYPOU, KOTOPAs MO3BOJISICT
HCKITIOUYUTH BO3MOXKHBIC MTOTPEITHOCTH U JOCTUTHYTh
HEO0OXOAMMOM TOYHOCTH U3MEPEHHUI. B KOMITJIEKT BXOAUT
rubkasi repMeTHyUHas TpyOKa JUIs MOJKII0YECHUS ITYIEpa
JaTyrKa K 1a60paTopHOMY 000PYIOBAHHUIO.

TexHUYecKue xapakmepucmuKu 0amyuKka abconromHo2o
oaesneHus:

e nuana3oH usMmepenus: ot 0 mo 700 klla
e paspemenne — 0,25 klla
Puc. 16. [latunk e Marepuain TpyOKH — HOJIUypeTaH
abCOIOTHOTO e jumHa Tpyoku — 300 MM
JaBJICHUSA * BHYTPEHHMI AuaMeTp TpyOKku — 4 MM
Jnist U3y4eHus: 3aKOHOB MOCTOSIHHOTO U IEPEMEHHOTO TOKa B KOMIUIEKT BKIFOUEHBI
JOTIOJTHUTEIBHO 3JIEMEHTHI JIEKTPUYECKHX LeNe: [Ba pe3uctopa conpotusieHreM no 360 Om,



nBa pesucropa conporusiieHueM mo 1000 Om, taMmouka, K04, peocTaT, U0, CBETOAHOI,
KoHaeHcaTtop EMkocThio 0,47 MxD, KaTyKka HHAYKTUBHOCTBIO 33 MI'H, Habop KaTymiek
UHIYKTUBHOCTH (puc. 17).
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Puc. 17. JlonomHUATEIBHBIC SJIEMEHTHI SJICKTPUUCCKUX TIeTIeH

Pa6ora c nporpammubIM obecriedennem Releon Lite

Jl1st paboOThI ¢ MyIBTHIATYNKAMH HEOOXOMMO YCTAHOBUTH Ha KOMITBIOTED WU IJIAHIIET
nporpammy Releon Lite. [ucTpuOyTuB nmporpaMMbl HaX0uTCs Ha (iIenI-HOCUTENE, KOTOPBIi
BXOJIUT B KOMIUIEKT IMOCTaBKH. [IporpaMMy MOKHO YCTaHOBHTH Ha JTF000E KOJIHUYECTBO
KOMIIBIOTEPOB, IJIAHIIEeTOB MK cMapTdoHoB. [Iporpamma Releon Lite mo3Boisier B cunTaHHBIC
CEKYH/IbI BBITTOJIHATH SKCIIEPUMEHTHI 110 TOTOBBIM CIICHAPHUSM, METOINYCCKUM YKA3aHUSIM H
coOCTBeHHBIM HapaboTkam. [Iporpamma siBisieTcst Kpocc-miaTOPMEHHOW U MOKET OBbITh
ycTaHoBjeHa kak Ha Windows, Tak 1 Ha Android u macOS.

BeicTpBIi cTapT

[MoaxmtoueHue MyIbTHIATYMKOB OCYILECTBIsETCS Ha BKiIaake Padouuii cro. [{ns
MOIKITFOYEHUs 1aTarkoB 1o Bluetooth HeoOxoaumMo nepeximounThest Ha BKIaaky Bluetooth u
Haxatb Ha KHOTIKY Ilomnck (puc. 18). B 610ke Ilonck yeTpoiicTB nMosSBUTCS HaiiieHHOE
ycrpoiictBo (puc. 19). [lanee cneayeT moaKIIOYUTh YCTPOMCTBO K MPOrpaMMe.
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Puc. 18. MNogKkntoyeHne gatimkos no Bluetooth

l l‘ll\l Norvpousa s
=

& O nporpasun
.

Puc. 19. NMownck ycTponcTs

3aTeM MOJYKHO BBIOpATh, KAKWE U3 AaTYNKOB OYAyT y4acTBOBATh B cOOpe
TaHHbIX. J[11s 9TOr0 He0OX0AMMO OTKITFOYHUTH JaTUYUKH, KOTOPBIC HE
noTpeOyroTcst B 9KcriepuMenTe. [1J1s1 3armycka n3MepeHuid ClielyeT HakaTh Ha
kHonky Ilyck (puc. 20)




[Mopsnok Hauana paboThI ¢ IU(POBOI TadopaTtopueii Releon MoxxHO mpencTaBuTh B BHIE

HarJsAHoM cxeMsl (puc. 21). Jlanayro undorpaduxy Mmox- Puc. 20. HO NCNIOTB30BAThH B
Kau4eCcTBE pa3aToyHOro marepuana sl ydamuxcs. Knonka Ilyck

Hauano pabotbl C
Lmdposou

" nabopatopuen RELEON

YCTaHOBMTD NporpammHoe
obecneyenue Releon Lite
Ha Balll KOMNbIOTEP,
NNaHLWeT unu cMapThoH

------------------------- CEOEET)

OTKpbITh nporpauuy 2
Releon the

[t
3 BcTaBuTb B pasbeMm

USB ¢newxy -

nepejaTuuK

Haxartb Ha eumlym 4
KHOMKY BKJIIOYEHNA Ha
MYNbTHAATYHKE

----------------------------

MepekniounTLCa HA
5 sknagKy Bluetooth n
Ha)athb «lonck»

lMocne o6HapyxeHus
MYNbTHAATYHKA BbIOPATH U3
CNHUCKA HeOOXOAUMBbIH
JATYUK UIH JATYHKH U
Haxarb «[lyck» :
........................... /

Puc. 21. Undorpaduka «Hagano pabotel ¢ uudposoii nabopatopueii Releon»

Jono/HUTEIbHbIE HACTPOHKH JATYHKOB

JIaTYMKK MOYKHO JIOTIOJIHUTEIBHO CKOH(UTYpUPOBaTh, IIEpPE]] TEM KaK 3allyCTUTh
SKCIepUMEHT. J{JIs1 3TOro moAK/IIounTe He0OX0IUMBIN MylnbTHAATYMK. [Ipy 3TOM B J1€BOI YacTH
9KpaHa (MaHeslb MEHI0) CTAHET JIOCTYIIEH MepeueHb MOAKIIOYEHHBIX 1aTYnKoB. KilnkHHTE Ha
Ha3BaHUE JIaTUMKA, JUIsl TOTO YTOOBI 0TOOPA3UTh €ro MeHI0. B 3aBUCUMOCTH OT JaTYMKa MOTYT
OBITHb TOCTYITHBI PA3JINYHBIE BO3MOKHOCTH €r0 KOH(UTYpaIluy, TAaKKe CTAHOBUTCS JOCTYITHA
KpaTkast nH(pOpMaIHs 0 TaTYNKE U OCOOCHHOCTSX €ro MCIOoJIb30BaHus (puc. 22).
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Puc. 22. Iapopmarus 0 JaTauke U 0COOCHHOCTSX €0 HCIOIh30BAHUS

CBs3Ka 1aTYNKOB

[To ymomyaHuI0 B MOMEHT cOOpa JaHHBIX KaXKIbIH TaTYMK UMEET CBOU rpaduk.
[Tonp30BaTens MOKET MMPOCMATPUBATh TPadUKH, IEPEKITIOYASICh MEX Iy JaTunkamMu. OHaKO Ha
MPAKTUKE BCTPEUAOTCS AKCIIEPUMEHTHI, IIPU MPOBEACHUH KOTOPHIX HEOOXOIMMO MMOKa3aTh
3aBHCHUMOCTD OJIHOTO MMOKa3aHUs OT APYroro Ha oJHOM Trpaduke. JIjist 3T0TO B IIporpamme
Releon Lite mpexycMoTpeH (pyHKIIMOHA CBSA3KH JaTYMKOB. J[J1s1 TOro 4rto0bl €€ aKTHBUPOBATH,
HEO00XOMMO B TIAaHEJIM MEHIO BbIOpaTh BKIaAKy CBsI3Ka JaTYHKOB U B paboyeii o0mactu
MTOJIKITIOYUTH JATYUKHU, KOTOPBIE JTOJDKHBI OTOOpakaThes Ha 0JHOM rpaduke (puc. 24).
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Puc. 23. 1]seToBoe oopmiieHre IporpaMMsl, Buj rpaduka u popmar raitmepa
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Puc. 24. \cnonb3oBaHue BKNagkm CBA3Ka AaT4NKOB

[Tocne sToro Ha skpaHe cOopa TaHHBIX, IOMUMO JaTYUKOB, Oy/ET AOCTyNHA cBa3Ka. [Ipu
MEPEKITIOUEHNHN Ha CB3KY OyneT oToOpakaThCs TpaduK CO BCEMHU BEIOPAHHBIMU B CBSI3KE
naTaukamu (puc. 25).

KaaubpoBka 1atunkon

Bce nudposbie natunku KamuOpyrOT HEMOCPEICTBEHHO Ha Mpou3BoACTBE. KanmnOpoBoUyHbIe

KOB(b(bI/II_[I/ICHTI)I XPa”HATCA B IIaMATH JaTYUKaA. I/IHOFI[a HeO6XOI[I/IMO U3MCECHUTD KaJ'II/I6pO'
@ Ron 10 =
(Z Relab Lite < Hazap
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Puc. 25. I'padux co BceMu BHIOpaHHBIMH B CBSI3KE TaTUUKAMU



BOoYHbIE K03 durmenTsl. s 3T0T0 B MporpaMMe npeaycMoTpeH GyHKIIMOHAT KaTHOPOBKH
JAaTYUKOB.

Jliist 3amycKa KamOpOBKY B MTAHENIM MEHIO HE0OX0 MO BeIOpaTh BKiIaaky Kaaudposka. B
pabodeii o6acTi OyIeT MpeCTaBIIeH MePEeYeHb JATIYHKOB, ISl KOTOPBIX MOXKHO TIPOU3BECTH
kanuOpoBKy. s BeIOOpa naTunka HaKMuTe KHOTIKY KaaubpoBaTh cripaBa OT Ha3BaHHS
naruuka. [IporpamMma npenoxuT BBecTH napoJsb. [lo ymonuanuto 3agan naposs 5102. Ilocie
3TOT0 MO>KHO IPUCTYIUTH K KaIMOpOBKE naTuuka (puc. 26).
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Puc. 26. KannbpoBKa AaTymnKa

B nosie Tekymee noka3anue oToOpakaeTcs mokazaHue /10 BBOJIa HOBBIX KO3()(OUIIUEHTOB.
Bri6epute konudecTBo maroB (ko3 PUIIMEHTOR) 11 TOYHOCTH KannOpoBKku. Ha mepBom miare
MIOMECTHUTE JATYHK B HEOOXOIMMbIC YCIOBHS U CPABHHUTE €T0 MOKa3aHUsI C MOKa3aHUSIMH JAPYTUX
JOCTYITHBIX MPUOOPOB. YKaxuTe B 1osic BBeaure 4uc/io nokazanue, KOTOPOe JI0JKEH ceifuac
oTtoOpaxath natuuk. Cresa oT mosist BBoa B nosie [lokazanue OyneT oTpaskeHO TeKyllee
nokazanwue. J{is npuMeHeHust HaxMute KHONKY [IpuMeHuTh. MOXHO H3MEHHTH MIOKa3aHUE U
noBTOpHO Haxath [IpumennTs. /11 nepexoa k cienyrooiemy mary HaxMute Jdadee.

Cﬂez[yloume mraru HCO6XO,[[I/IMO MMPOXOAUTH IO TAKOMY KC aJITOPUTMY.
ITocne Toro xak 6yneT clleaH MOCIeTHUI mIar, CTaHyT aKTUBHBI CJICAYHOIINUEC 3JICMCHTHI.

e HoBoe 3HauyeHHne — 1oJie, 0TOOpaXkaroliee 3HaYeHHE ¢ y4ETOM HOBBIX KATHOPOBOYHBIX
ko3¢ ¢uimeHToB (K0d((HUIIMEHTH PACCYUTHIBAIOTCS MPOTPAMMOI aBTOMATUYECKH).

e 3aHOBO — CGpOCI/ITL BCC IIaru 1 IOBTOPUTH KaJ'II/I6pOBKy JaTdyrKa CHOBaA.

e OTMeHUTh — HE NPUMEHATH HOBBIE KaIHMOPOBOUHBIE KOI(PPHUIMEHTH M 3aKOHUYUTH
KaJTMOpOBKY JaTUHKa.



e CoxpaHUTbh — NPUMEHUTH HOBbIE KATMOPOBOYHBIE KOA(DDHUIIMEHTHI JaTYNKA U 3aKOHUUTh
KaITMOpOBKY.
[Tpu nHaxxatun Ha KHONKY COXPaHUThH HOBbIE KATUOPOBOYHBIE KOAPPHUIIUEHTH! OyayT

3aIMCaHbl B MaMATh JaTYUKA, cTapble KOAPPUIMEHTHI PU 3TOM OyAyT MOJHOCTBIO CTEPTHL. [t
TOTO YTOOBI BEPHYTHCS K 3aBOJICKAUM HACTPOMKaM KaaHOpPOBKH JaTyhKa, HE0OOX0AUMO HaXaTh
Ha KHONIKY COpocC K 3aBOJCKHM HACTPOHKaM.

JKpaH c00pa JaHHBIX

[Tocne naxxarus Ha kHOoNKY Ilyck mporpamma Releon Lite mepexoaut B pexxum c6opa
JaHHBIX. DKpaH cOopa JaHHBIX COCTOUT U3 MMAHEH NMOKa3aHUM JATYMKOB, rpauKa U KHOIIOK

yIpaBieHUs SKCIIEPUMEHTOM (pHc. 27).
0 e Liee

) Relab Lite <Hazap

Puc. 27. dkpaH cbopa AaHHbIX

* [Tanens noka3aHus JATUYUKOB.

AXTUBHBIN 1aT4HK (IpaduK KOTOPOTO IEMOHCTPUPYETCS B TEKYIIUI MOMEHT)
MOJICBEUMBAETCS KPACHBIM IIBETOM (puc. 28).
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Puc. 28. AKTUBHbINM AaTYuK

Puc. 29. Ynpasnenue
BUIMMBIM JIMAaIIa30HOM
rpaduka



Bo Bpemst paboThl MOKHO MEPEKITI0YaThCs MEKIY JaTYMKaMH, KJIMKas Ha UX Ha3BaHue. Eciu
OblIa YCTAaHOBJICHA CBA3KA JATYMKOB, TO OHA TAKXKE OTOOpaKaeTcs B MMaHENM NOKa3aHUu 1 €
MOJKHO C/IeIaTh aKTUBHOU. B 3TOM cityyae Oyaer mojcBeveHa He TOJIBKO cama CBs3Ka, HO U BCE
JaTYUKH, KOTOPBIE BXOJAT B €€ cocTaB. J{j1s KaXK10T0 JaTYMKa U CBSI3KH IIPEYCMOTPEHO MEHIO.
MeHI0 MOKET pa3iIuaThCsl B 3aBUCUMOCTH OT JaT4yrKa (BbIOOp KaHasa, BEIOOP eMMHUIL
U3MEpEeHUs U T. I1.).

OanHaKOBBIMU HACTPOMKAMM ISl BCEX TaTUUKOB SIBJISIFOTCS:

e COpoc B HOJIb;

* YnpasiieHne BUAMMBbIM JHANAa30HOM rpaguka (puc. 29).

Nuctpyment COpoc B HOJIb ITpeIHA3HAYEH IS TOTO, YTOObI YCTPAHUTh BO3MOKHbIE
MMOMEXH B MOMEHT paboThl gatunka. [Ipu Haxkatnn Ha kHONIKY COpocuTh OyaeT 0ToOOpakeHo
YHCII0, Ha KOTOPOE MTPOrpaMMa CKOPPEKTUPOBaAJIa TEKYIlee 3HAUEHUE 1aTUHKa.

Jl1 mpuMeHeHNsI UTHCTPYMEHTa Y npaBjeHre BUAMMBIM JUaNa30HOMIpaduka
HE00X0IMMO BBECTH MUHUMAaJIbHOE M MaKCHMaJIbHOE 3HaYeHHe 1o ocH Y U HakaTh KONKy Enter
Ha kiaBuatype. [Iporpamma camoctosiTenbHO CKOppekTHpYyeT rpaduk. Ilo ymonuanuto nmpu
BBIXOJI€ 3a IPAHMIIbI BUAUMBIX JHANa30HOB IporpamMma paciiiupser Auana3oH rpaduka. s
TOTO 4TOOBI 3a(PMKCUPOBATh BHIOPAHHBIN JTUaNa30H, HEOOXOJUMO OTMETUTh T'aJIOUKON TOJIe

DuKCHPOBaTD.

e 'padux.

B pexxume nay3bl JOCTYIHBI CIEAYIOIINE JOTIOTHUTEIbHbIE BO3SMOXKHOCTH IO paboTe ¢
rpadukom:

e [lepemeleHne BHAMMOIO JHANA30HA — JUIsI 3TOI0 HEOOXOIMMO YIEP’KUBATh JIEBYIO

KHOTIKY MBIIITH U BECTH KypCOP MBIIIN B HY’)KHYIO CTOPOHY;

e Boi0op yacTu rpaduka aJs yBeJMueHUsi — HeoOxoaumo ynepkuBath kHonky Ctrl Ha
KJIaBUATypE M JICBYIO KHOTIKY MBIIIH, a 3aTeM MEPEMEIICHUEM KypCcopa MBIIIH BBIICITHTh
HEe0O0X0uMYy0 00J1acTh Ha Tpaduke;

e U3meHenne macmrapa — HeoOXoaMMa IMPOKPYTKA KOJECa MBIINIM, NPU H3MEHEHUH
Macmtaba Mo OJHOH OCH CJeIyeT HCIIOJb30BaTh KOJIECO MBIIIH, KOTJa Kypcop MbIIIN
HAXOJIUTCS HaJl HY)KHOH OChIO;

e [IpocMoTp MOJIHOrO rpa)uka H3MepPEeHHBIX BeJTHYHH — HEOOXOMMO KIMKHYTh TPaBOi
KHOIIKOM MBIIIY Ha rpaduke, YTOObl MOSBUIOCH MOAMEHIO Tpaduka u BeiOpath COpoCcHTH
MAacIITao;

* YnpagiieHHe pe:XuMOM rpadpuka — HeoOXOIMMO KIUKHYTh MIPABON KHOIKOW MBIIIHA HA
rpaduke, 9ToObI MOSBHUIOCH TIOJMEHIO T'paduka, u BeIOpaTh Pexum rpaduka, a namee —
OJIMH M3 MPEUIOKEHHBIX BapuanToB (puc. 30).



CbpocuTe MacwTab
Yeennunts maclutab

YMEHbBLUMTL MaCLITab

Pexum rpadwka Nunnsg

CoxpaHuTb usobpaxeHwve Touku

ToUkM U NUHKUA

Puc. 30. YnpaBneHue pexmmom rpadmka

e KHomKM ynpaBiieHHs] SKCTIEPUMEHTOM.
[Ipu ncnosib30BaHUU KHOTIOK YIIPAaBIECHHUS JOCTYITHBI CIEIYIONINE ICUCTBUS:

yck/Ilay3a — 15 3amycka U IPUOCTAHOBKHU IKCIIEPUMEHTA.

e O0HOBUTH — JJIsICOpOCA SKCIIEPUMEHTA U BCEX M3MEPEHHBIX 3HAUCHU .
Excel — s BeIrpy3KH JaHHBIX B (hopMaT TaOJIMYHOTO PeIaKTopa.
Ta6auna/I'padpuk — I IEPEKITIOYCHHS PEKUMa 0TOOpakeHus JaHHbIX (puc. 31).
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EXCEL MYCK OBbHOBWTbL TAB/TULIA

Puc. 31. TlepexintoueHue pesxxuma 0TOOpakKeHHS TaHHBIX

JByxKkaHaJIbHAsl MPHUCTABKA-0CHUJLIOTPad

JIByXKaHabHas pHcTaBKa-ocumuiorpad (puc. 32) npeanasHadeHa it KCCIICA0BaAHUS
(OpMBI PTIEKTPUUECKUX CUTHAJIOB IO IBYM KaHallaM MyTEéM BU3YaJIbHOTO HAOIOICHUS U
M3MepeHus UX aMIUIUTY]l U BPEMEHHbI X UHTepBajoB. [IprcTaBka sSBIsETCS yIPOIIEHHBIM
aHaJIOrOM BJIEKTPOHHOTO ocuuyuiorpada u npeaHa3HaueHa Jjsl UCTIOIb30BaHus B y4ueOHOM
IIpoLECCE.
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Puc. 32. iByxkaHanbHana npucTaBKa-ocumnnorpadp

Cxema nIpuCTaBKH

() ()

KananlKanan2

B cxemymnpucraBku (puc. 33) BXoAIT
CIIETYTOIIIE IIEMEHTBHI:

1 — pa3wsém USB;
MpwcTaBKa-ocumanorpad 2 — pa3béM BNC-Tuna usmepuTebHOTO
kaHana Ne 1; 3 — pazpém BNC-tuna

@ U3MEpUTENBHOTO KaHaia Ne 2.

Puc. 33. Cxema npuctasku-ocumnnorpada

TexHnuyeckue XapaKTepUCTHKHU NIPHCTABKH:

* JMana3oH U3MepseMbIX HanpspkeHuid: oT —10 1o +10 B

* [Ipe/ieNIbHO JIOIYCTUMOE BXOAHOE HanpsikeHne — 50 B

® yacTOTa JUCKPETH3alMM BXOJAHBIX CUTHAJIOB Ha 0uH KaHat — 400 kI

® yacTOoTa JUCKpPETH3alMM BXOJAHBIX CUTHAJIOB Ha JBa kaHaita — 330 k[t

* BXOJIHOE conpoTuBieHrne — 1 MOm

® CHHXPOHHU3ALUSA: UMEETCS BO3MOXHOCTh CHHXPOHU3AIMH TI0 BXOTHOMY CUTHAITY
* BHJIbl CHHXPOHHU3AIMH: aBTO, OAHOKPATHBIN M XK TyIIUN

e rryouna namatu — 1100 BeIGopox/kaHan

* BepTHKaJIbHOE pa3perieHue — 12 our

BbeIcTpBIi cTapT

IloakmroyeHue IpHUCTAaBKU 0T06pa>1<aeTc51 Ha BKJIaJKC Pa6ounii cTo.. HpI/I COCOAMHCHUH I10
USB nporpaMmma aBTOMaTUYCCKU HAXOJUT MO AKJIFOUEHHOE O60py,Z[OBaHI/IC " BBIBOAUT €T0 B



cnucke. Eciu e 3Toro He Npou3011110, HAXKMHUTE Ha KHONIKY OOHOBHMTB WM [1€PE3AyCTUTE
nporpammy Releon Lite (puc. 34).
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Puc. 34. lNoaknto4veHne NpuUcTaBkm

[N 3anycka nsmepeHuii cneayeTt BbibpaTh [iByXKaHaNbHbIM ocuunnorpad

B MEHIO ClieBa M HakaTh Ha KHOMIKY Ilyck (puc. 35).

MaHenb ynpasneHunsa KHonKa Puc. 35. MNMyck

< Haaa AByxkaHaneHbiv ocunuancrpad

v

Ao priea——

< 40 mxc >

280 Mec/mon +

Z B/pen ’

~ Chpoc n

Puc. 36. Ilanens ynpaBieHHs JBYXKaHAJIbHBIM OCIAILIOrpadoM



[Tanens ynpasieHUs ABYXKaHAIbHBIM ociiuiorpadom (puc. 36) MOKHO pa3eauTh Ha
cienyromue (yHKIIMOHATBLHBIE MOTYIIH.

1. OKHO 0TO0paKeHNs OCHUJIOTPAMM.

2. Kuomnka Ha3zan ans Bo3parienust Ha Paounii croa Releon Lite.

3. Kuonka IIyex/Cron a5 3anycka ¥ OCTaHOBKU paOOThI IPUCTABKU-
ocumuiorpada.

4. Kuonka O0HOBUTH /17151 0OHOBJICHUS [TOAKIIIOUEHUS K PUCTaBKe-ocHuuIorpady

(ucnonp3yercs, eciiy MporpamMMa 3aBHCIIA WU NI€PecTana ONpeessTh MOAKIIOUEHHYIO
IIPUCTABKY).

5. 30Ha HaCTPOHKHU TpUITepa.

6. 30Ha HacTPOWKHU padoThI Pa3BEPTKHU.

7. 30Ha HACTPOHKH 0TOOPAKEHHS CHTHAJIOB MO KAKA0OMY KaHAJY OT/AeJIbHO.

8. CTpoka cocTosiHMS, B KOTOPYIO TyOIUPYIOTCS HACTPOUKHU KaHAIOB U CMEIIEHUE
Pa3BEPTKHU.

bJioku HacTpoek

Tpurrep mo3BoJseT MOMY9IaTh CTAOMIFHBIC OCIMILIOPAMMBI 33 CUET 3aJICPKKH 3aITycKa
Pa3BEPTKH 70 TEX MOP, MMOKA HE OyyT BHIMOIHEHBI 3aJJaHHBIC YCIOBHS. ECiii He BRIMOTHSAETCS
YCIJIOBHE 3aITyCKa Pa3BEPTKH, TO N300pakeHNE rpapka MOKET BHITIISICTh «OETyIUM» WA
COBCPUHICHHO HEYUTACMBIM, ITIOOTOMY JIaHHBIﬁ OJIOK SIBIISETCS KJIFOYEBBIM DJIEMEHTOM B
MpUCTaBKe-ocuuuiorpade.

PaccMoTpuM HACTpOWKHU TpUTTEpA.

Pe:xnmMpbl

1) ABToO.
B naHHOM pexuMe 10 OKOHYaHHH UKJIa pa3BEPTKH MPOUCXOTUT €€ 0YepEAHON 3aIyCK, YTO

IIO3BOJIACT Ha6J'IIOI[aTI) Ha 3KpaHE CUI'HaJl IIOCTOSIHHO, AaXKE€ €CJIM OH HEC YAOBJICTBOPACT
YCJIIOBHAM 3allyCKa.

2) Kayuuii.

B nanHOM pexume pa3BEépTKa 3aIycKaeTcs PU JOCTHXKEHUH CUTHAIOM 3a/IaHHBIX YCIIOBHI
3amycka tpurrepa. [Ipu 0TCyTCTBUY BBITIOJHEHHS YCIOBUH, OCIMIUIOTpad KAET UX MOSBICHHUS,
a B 9TOT MOMEHT Ha 3KpaHe 0TOOpakaeTcsl MPEIbIyIas OCIMUIOrpaMMa.

3) OnHOKpATHBIIA.
B manHOM pekuMe reneparop pa3BEpPTKH 3amyckaercs npu HaxaTtuu kinasuid Iycx/Cron u
MIPOU3BOJIUT OJJHOKPATHYIO PETUCTPAIIMIO CUTHANA MPH COOIOICHUH YCIIOBUN TPUTTEpa.

HcTouHuk

JTro60it 3 kananos (Kanan 1 nnn Kanan 2) npucraBku-ocumuiorpada MoxeT cTaTh
MCTOYHHUKOM JIJIs 3aITycKa pa3BEPTKU.



Yposenn

OH 3a7aéT BXO/IHOE HAIPsHKEHUE (B MUJUIMBOJIBTAX ), IPU JOCTHIKEHUHM KOTOPOTO
3amyckaercs pa3Béprka. [Ipu u3MeHeHu# ypoBHS COOTBETCTBYIOIIMI MapKep Ha rpaduke
M3MEHSIET TakKe cBOE moJioxkenue (puc. 37).

@ Rkt Sl

<Hasag [lsyxkaHanbHbi ocunanorpad

v

Cuegpenme < A0 mxc >

9 Kavan 1
Cwegonne - 168 +

Jsanasow 2 B/aen +

Kpaowait Vv Copocs O

[ Kaian 2

< 40 mxc >

Puc. 37. Ucnonb3oBaHue 6/10Ka HacTpolikM YpoBeHb

Tun

OmnpepessieT THII 3aITycka Tpurrepa: mo Gppouty (BOCX.) Win 1o cramy (HUCX.)

Coop

HaHHaﬂ KHOIIKa UCIIOJIB3YETCA IJIA IPUHYAUTCIBHOT'O c60pa JaHHBIX, IIOJTYUYCHUSA
ocHouJIOrpaMMbl U KOPPEKTUPOBKHU YCJ'IOBI/Iﬁ TpUrrepa, €Cjiu OHU 3aJaHbl HEBEPHO.

Pa3Béprka

JlaHHBII OJIOK OTBEYAET 32 HACTPONKHU TeHepaTopa pa3BEPTKH.

[Tapamerp Cmenienne mo3BoOJsE€T CMEIIATh MOTYYEHHBIH CUTHAJ BICBO-BIPABO IO
ropusoHTany (ocu X). [Ipy U3MEHEHUH 3TOTO MapaMeTpa B OKHE OCLHILIOPAMM CMEIIAeTCst
Mapkep. B cTpoke cocTosiHus HaxoauTces AyOnupyrolee OKHO [l U3MEHEHUs JaHHOU
HacTpoiiku (puc. 38).

Hacrpoiika /lmana3on mo3BoisieT CTyeHYaTo U3MEHITh CKOPOCTh pa3BEPTKH (MacmiTad 1mo
TOPU30HTAIIN).

Kananbi

JlaHHBIH OJIOK OCYIECTBISIET HACTPOMKY OTOOpaKEHMS OCIIIUIOTPAaMM JUTsl KaXKJIOTO KaHajia
NPUCTaBKU-OCIIIUIOrpada oTaenbHo. Bee mapamerpsl 010ka TyOIUpYyIOTCS B CTPOKE COCTOSIHUS
(puc. 39).

[Mapamerp Cmenenne mo3BOJSIET CMEMIATh OCIIIOIPAaMMY BBEPX-BHH3 110 BEPTUKAIHU (OCH

Y).



[Tapamerp /Inanma3oH oCylIeCTBISAET CTYIIEHUATOE U3MEHEHHE MacIITada 110 TOPU30HTANIH.
IIpu ucnonp3oBanuu napamerpa LiBer B crieninaabHOM BbINAJAIOLIEM CIIMCKE MOKHO

<Haag  [lsyxkaHanbHeli ocumanorpad

v

Mapxkep

Q Karaan 1
Cuewpsne

Avanazon - 2 Blaen

Kool Vv Copocn 0
D Kavan 2

HU3MCEHATH IBET JIMHUM ocCouJIOTrpaMMm.

Puc. 38. Ucnonb3oBaHue napameTpa CmeweHune B 610Ke Pa3BépTKa

05 Lo =

<Hazay [lsyxxkaHanoHeid ocumanorpad

A 4

2 B/aen 128

Puc. 39. 'cnonb3oBaHue 610Ka KaHanbl

[Tpu naxxatun knaBuimu Copoc B 0 Ha KOPOTKO3aMKHYTHIX KOHTaKTaX U3MEPUTEILHOTO
Ka0eJIs MPOMCXOAUT KoppeKTupoBKa Hyis (puc. 40, 41). JlanHyr0 nponieypy peKOMEHIOBaHO
IIPOU3BOIUTH B Hayajie paboThl ¢ mpucTaBKoi-ocumiorpadgom. OTKIIOUYUTH KaHaT MOKHO
MIOCTABUB TAJ0YKY pAAOM ¢ HOMepoM KaHauna. [Tocne 3Toro Bce mapameTpsl AJs KaHaja
CTaHOBSATCS HEAOCTYITHBI.



<Hazag  /[lpyxkaHanbHbii ocumanorpag

2 B/gen

Chpocn 0

2 B/aen O mB

Puc. 40. CvrHan c HeHyNeBbIM CMELLEHUEM

<Hazan  [lByXKaHanbHbIN ocuManorpad

Paseeprra

+

< QM -

- IS0.mxcipen

Kanansi——

&2 OmB

- 2 DB/nen

Kpacsiad Chpocs 0
() Kaan2

2 B/aen 0O mB

Puc. 41. CKoppeKTUpoBaHHaA ocumanorpamma

IIpumepsnl padoThI ¢ NPUCTABKOH-0CHMIOTPadgom

Onpenenenne napaMeTpoB OCHHMJIJIOTPAMMBI

C noMOIIbIO TPUCTABKU MOKHO ONPEAEATh aMIUIUTYY, IEPHO/I, YaCTOTYy U ApYyrue
napamMeTpsl UCCIIeAyeMbIX CUTHaNOB. M3 HacTpoek ocuusuiorpada (puc. 42) BUHO, UTO OJTHO
neneHue (KieTka) Mo ropu30HTaIu paBHO 250 MKC, HOTOMY NEPUO/I OTYYEHHON CHHYCOUIBI
pasen 500 MKc, creioBaTeabHO, YacTOTa CUTHaNIA paBHa 2 K[ '11. AHaJIOTUYHO MO BEPTUKAIBHOMN
OCH OJTHO JieJieHue (KJIeTKa) paBHO 2 B, cienoBarenbHO, aMIUIMTY/a CUTHaNA paBHa 4 B.




<Hazag [lByxkaHanbHbI OCUMANOrpad

AvmmTyna=4 B

Kpaoad v Chpoca 0
) Kasan 2

< 10 mxc >

Puc. 42. Onpenenenne napaMeTpoB OCIHIUIOTPAMMBI

Paborta ¢ Tpurrepom

Ha pucynkax 43, 44 nipeacTaBiieHbl TPUMEPHI PaObOTHI ¢ Pa3TUIHBIMH HACTPOHKAMHU
Tpurrepa. PaGota Tpurrepa, KOTOpbIii HACTPOESH Ha ypoBeHb HamnpsikeHus 1,4 B u cpabaTeiBaeT
o ¢GpoHTy mocTynaromero curaana Ha Kanan 1, nponsumroctpupoBana Ha puCyHKe 43.

D Fest Lite - ]

<Hazag [AsyxkaHanbHeiid ocumanorpad

< -10 Mxc

Awanason 250 mxc/pen

T —C TV TV
M Kawan 1

Cuewekna

Ananazon

Kpacsui

Puc. 43. Tlpumep paboThI ¢ pa3IMYHBIMU HaCTpOMKaMu Tpurrepa (ypoBeHb HanpsbkeHus 1,4 B)

Pabora Tpurrepa, KOTOpblii HACTPOEH Ha YpOBEHb HanpspkeHus 2,8 B u cpabatbiBaer mo
crniaay nocrymnarouero cursana Ha Kanan 1, npommtoctpupoBaHa Ha pucyHke 44.



<Hazag [leyxxkaHanbHbli ocumnnorpad

Ypaaens

Cumewenne

Ananason _250 MKc/aen

Kananu

& Kovan 1

Crewerne
Hsanasoy

Kpaor sl
() Kawian2

2 B/nen 0OmB

Puc. 44. NMpumep paboTbl C pasNIMUYHBIMK HAaCTPOMKaMM Tpurrepa (YpoBEHb HaNpAXKeHWsa 2,8 B)

B cocras yuebHo-MeToauueckoro komiiekra (YMK) no ¢usuke ms 7-9 kinaccos
(ITporpamma kypca ¢puszuku s 7—9 KiraccoB 00meo0pa3oBaTEIBHBIX YIPEK ICHUMN,
aBTopsl A. B. Ilepeimikun, H. B. ®unonosuy, E. M. I'yrauk nunnn «BepTukainby)
Bxo1AT: YMK
«®Dusuka. 7 Kimace»
1. ®wuswmka. 7 xnacc. YueOnuk (aBrop A. B. Ileppimkun), 2014 1.
®dusuka. Meroauueckoe mocodbue. 7 kiace (aBtop H. B. ®unmonosuy).
DnekTpoHHOE NpuioxkeHne K yaeonnky. YMK «duzuka. 8 kimace»
®dusuka. 8 knace. YueOnuk (aBtop A. B. Iepsimkun), 2016 1.
®dusuka. Meroauueckoe mnocodue. 8 kmacc (arop H. B. ®unonosuy).
DneKkTpoHHOE MpuiIokeHne K yueonnky. YMK «duzuka. 8 kimace»
®dusuka. 9 knacce. YueOnuk (aBtopsl A. B. [lepeimkun, E. M. I'yrauk), 2016 1.
®dusuka. Temarnueckoe mianupoanue. 9 kiacc (aBtop E. M. I'yTHHK).
3. DJEeKTpOHHOE MPUJIOKEHHUE K
Y4€OHHKY. DJIIEKTPOHHBIC YUCOHBIC
W3JIaHUS:
1. ®wuszuka. bubnmoreka HarsIHBIX Mocoomit. 7—11 kmaccsr (Mo
penakuueii H. K. XannaHosa).
2. JlaGopaTtopHbie paboThI MO ¢u3uKe. 7 Kiacc (BUpTyasibHas pusndeckas gadboparopusi).
3. JlaGopaTtopusie paboThl Mo pu3uke. 8 kaacc (BUpTyanbHas pusndeckas Jadboparopusi).
4. JlaGoparopHbie paboThl N0 dusuke. 9 knacc(BUpTyanpHas puznyecKas J1adboparopusi).

e



		2022-09-13T16:35:36+0400
	‎00c72293585f5a4d62
	Находнова Ю.Г.




