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INOACHUTEJIBHASA 3ATINCKA

HanpasJjieHHOCTH IPOrpaMMBbl

JHOOIT  «IIpoekTHas ®  WCCIENOBAaTEIbCKAsl  JACITEIBHOCTh MO  (pU3UKE»  HMeEeT
€CTECTBEHHOHAYYHYI0 HAIIPaBJICHHOCTh, 02a30BbIi YPOBEHbD.

AKTYaJIbHOCTh NPOTrPaMMBI.

OKCIEPUMEHT SBJSETCS HMCTOYHUKOM 3HAHUM M KPUTEPUEM HMX HCTUHHOCTH B HAayKe.
Konnenmus coBpemeHHOro oOpa3oBaHMs TOJPa3yMEBAET, YTO B YYEOHOM IKCIICPUMEHTE BEAYITYIO
poJib  JOJDKEH 3aHSATh  CAMOCTOATENIbHBIM  UCCIEAOBATEIIbCKUM  YYEHHUYECKUM  OKCIIEPUMEHT.
CoBpeMEeHHBIE OSKCIEPUMEHTAIBHBIC HCCICIOBAHUS 10 (HU3UKE YyKe TPYAHO NPEICTaBUTh 0e€3
MCIOJIb30BAaHUS HE TOJILKO aHAJIIOTOBBIX, HO M U(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB. B denepansHom
rocyaapcTBeHHOM oOpa3oBaTenbHOM cTaHmapre (mamee — PI'OC) mpommcaHo, 4TO OJHUM H3
YHUBEpCAIbHBIX yueOHBIX AeicTBui (mamee — YY), mpuoOpeTaeMbIX ydaluMucs, AOJKHO CTaTh
YMEHHUE «IIPOBEICHUSI OIBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX MCCIICIOBAHUM, MPSMBIX ¥ KOCBEHHBIX
U3MEpPEHUI C HCIOJIb30BAHUEM AHAJIOTOBBIX U HUMPOBBIX H3MEPUTEIBHBIX MPUOOPOBY». YUeOHBIN
AKCIIEPUMEHT 10 (HU3HMKE, MPOBOAUMBIM Ha TPAJAUIMOHHOM oOOpynoBaHuu (0€3 NpUMEHEHHS
1 (poBBIX JTabopaTopuii), HE MOXKET B TOJHOW Mepe OOECICUNUTh PEHICHHE BCEX 00pa30BaTEIbHBIX
3aJa4y B COBpeMEHHOH 1mikone. CHoXKMBIIAsCS CUTyalus OOYCJIOBIIEHA CYIIECTBOBAaHHEM psijia
npobiem:

* TPAIUIIMOHHOE IIKOJIHbHOE 00OpYyIOBaHHE M3-32 OIPAaHUYCHHS] TEXHUYECKUX BO3MOXKHOCTEU
HE TTO3BOJISIET TPOBOJIUTH MHOTHE KOJIMUECTBEHHBIC UCCIICIOBAHMS;

* JUIMTETBHOCTh TPOBEJACHHUS (PU3NYECKUX UCCIEJOBAaHMM HE BCEerma corjacyercs ¢
JUTUTEIIBHOCTBIO YIEOHBIX 3aHSTHI;

* BO3MOXHOCTh TPOBEJACHUS MHOTHX (PU3NYECKUX HCCICAOBAHWN  OrpaHUYHBACTCS
TpeOOBaHUSIMU TEXHUKH OE30TIAaCHOCTH | JIP.

[MudpoBass naboparopusi KapIUHAIBHBIM O00pa30M U3MEHSIET METOJIUKY M COJACpKaHHE
AKCIIEPUMEHTAJILHON JIEATEIbHOCTH U TTIOMOTAET PEUIUTh BhINIETIepedrciieHHbIe poosieMbl. [upokuit
CHEKTp UHU(PPOBBIX AATYMKOB MO3BOJISAET y4yallMMCS 3HAKOMHUTHCS C Mapamerpamu (PU3NYECKOTro
SKCIIEPUMEHTA HE TOJBKO HAa KAaYeCTBEHHOM, HO M Ha KOJMYECTBEHHOM YypoBHE. C MMOMOIIBIO
uuppoBoi 71ab6OpPATOPUM MOXKHO MPOBOAMTH JUITMTENBHBIM OJKCIEPUMEHT Jake B OTCYTCTBUU
skcniepuMenTaropa. [Ipu 3ToM u3MepsieMble NaHHBIE M PE3YNbTaThl UX O0OpPaOOTKH OTOOpaXKaroTCst
HEMOCPEJACTBEHHO Ha dKpaHe KoMmIbioTepa. B mpoiiecce hopMupoBaHUs IKCIIEPUMEHTATbHBIX YMEHHIMA
1o GU3HMKE yJaluhCs YIUTCS MPEICTABIATh HHPOPMAIIUIO 00 UCCIIEIOBAHUH B YETHIPEX BUJIAX:

* B BepOaJIbHOM: OMHUCHIBATH HKCIIEPHUMEHT, CO3JaBaTh CIOBECHYIO MOJENb JKCIEPHUMEHTa,
(buKCUpOBaTh BHUMAHUE HA U3MEPSIEMBIX (PU3UUECKUX BEIMUYUHAX, TEPMUHOJIOTUH;

* B Ta0JIMYHOM: 3aMOJHSTh TaOIUIIBI TAaHHBIX, JEKAIINX B OCHOBE MOCTPOEHUs rpaduxos (ipu
ATOM Y YYaIIUXCSl BOSHUKAET IEPBUYHOE MPEACTABICHUE O MaclITabax BEIMUKH);

* B rpaduyecKoM: CTPOUTH TpaUKH MO TAOIUYHBIM JAHHBIM, YTO TO3BOJSET MEPEUTH K
BBIJIBMDKEHUIO THUIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXIy (U3HMYECKUMHU BEIIMYMHAMU (IIPU STOM
YUUTENb TOKa3blBA€T MPEMMYIIECTBO B BHU3yalIM3allUd 3aBUCUMOCTEH MEXAy BeIMYMHAMHU,
HarJISITHOCTh U MHOTOMEPHOCTH);

* B aHAIUTHYECKOM (B BHJIE€ MaTEeMAaTUYECKUX YpaBHEHHI): MPUBOAUTH MaTEMaTHUECKOE
OMHMCAaHUE B3aUMOCBSA3M (PU3WYECKUX BEJIMYMH, MATEMAaTHUYEeCKOE€ OOO0OIIEeHHE TOJYYCHHBIX
pe3yabTaTOB.

[Tepexon k KaxIoMy dTally MpeACcTaBiIeHUs WH(POpPMAIMKA 3aHUMAET JTOCTATOYHO OOJIBIION
MPOMEXYTOK BpeMeHU. be3yciaoBHO, B 7—9 kiaccax 3TOT NIpoOIEcC HEOOXOAuM, HO B CTapIIUX
KJIaccax 9TO BpeMsi MOXKHO ObLJIO OBl OTBECTH Ha pelieHue Ooriee BaXHBIX 3amad. B aTom miaHe
1udpoBbie Ta0OPATOPUH TIO3BOJISIOT CYIIECTBEHHO SKOHOMHUTH BPEMS, KOTOPOE MOKHO MOTPATUTh Ha
(hopMHUpPOBAHHE HCCIETOBATEIHCKUX YMEHHUH YUAITUXCsl, BRIPAKAIOIIUXCS B CICNYIOMINX ACHCTBUAX:

* onpeziesieHrne MpoOIeMsl;

* IIOCTAaHOBKA MCCJIEI0BATEILCKON 3a1auM;

* IUIAHUPOBAHUE PELICHUS 3a]aUH;



* IOCTPOCHUE MOJENEN;

* BBIIBIDKCHHE THITOTE3,;

* SKCIIEPUMEHTAJIbHAS TPOBEPKA THITOTE3;

* aHAJIN3 JJAHHBIX 3KCIIEPUMEHTOB WIJIH HAOJIIOICHUH;

* (hopmynupoBaHue BHIBOOB.

[Tocnemuue roapl y ydyammuxcs HaOJrOJaeTcsl HU3Kas MOTHBAIMS HM3YyYCHHS C€CTECTBEHHO-
HAay4YHBIX TUCIUIUIMH M, KaK CJEICTBUE, MajJeHue KadecTBa oOpasoBaHus. lludpoBoe yueOHOE
000pyJIOBaHUE TO3BOJSECT YYalIMMCS O3HAKOMHUTBCS C COBPEMEHHBIMH METOJAMU HCCIICIOBAaHUS,
NPpUMCHACMBIMH B HAYKE, a4 YUYHUTCIIO — IMNPUMCHATHL HA HPAKTUKC COBPECMCHHBLIC NCIArorun4cCKuc
TEXHOJIOTUH.

Heap mporpammel: GhopMUpoBaHHE Y 00YYAIONIMXCS CUCTEMHBIX IMPEACTABICHUI U OIbITa
MIPUMCHCHHUS METO/IOB, TEXHOJIOTHIA U bopm OpraHu3aIly MPOEKTHOW U y4eOHO-
UCCIIEIOBATENLCKOM AEATEIbHOCTY U1 JOCTHKEHHS]  MPAaKTUKO-OPUEHTHUPOBAHHBIX  PE3YyJIbTATOB
oOpa3zoBanusi;  (OPMHPOBAHHME  HAaBBIKOB  pa3pabOTKH,  pealu3alldd W OOIICCTBEHHOM
Mpe3eHTalH 00yJaroIIUMUCS PE3YIbTAaTOB UCCJIEJIOBAHMSI, MHIUBUIYaIbHOTO MIPOEKTA,
HAIPaBJIEHHOI'0 HA PeIlIEHUuE HAyYHOM, JINYHOCTHOM MM COLUAIbHO 3HAYMMON IIPOOIJIEMBI.

3agaum nporpamMmsl.

¢ popMupoBaHUE MPENCTABICHUH YJalIUXCs 00 UCCIeI0BATEIbCKON U IPOSKTHOM
NeSTeTbHOCTH;

e00yyeHHEe  CIEUUaTbHBIM  3HAHUSM, HEOOXOAMMBIM  JJIs  MHPOBEACHUS
CaMOCTOSITENTbHBIX MCCIIEOBAHUI M OJTOTOBKH U HAITMCAHUS MIPOCKTA;

e popMuUpOBaHUE U PA3BUTHE YMEHUI U HABBIKOB UCCIIEIOBATEIHCKOTO MTOKMCKA;

® pa3BHUTHE MTO3HABATENBHBIX MOTPEOHOCTEN U CIIOCOOHOCTEH, KPEaTUBHOCTH;

®pa3BUTHE KOMMYHHKATHBHBIX HABBIKOB (ITApTHEPCKOE OOIIEHUE);

e hopMHpOBaHHE HABBIKOB pPabOThI ¢ WHpoOpmanuen (cOop, cucTeMaru3aius,
XpaHeHHue, UCTIOIb30BAHUE);

e popMupoBaHUE YMEHHS OIICHHBATh CBOWM BO3MOXHOCTH, OCO3HAaBaThb CBOH
MHTEPECHI U JIeNIaTh OCO3HAHHBIN BHIOOD.

DopMa U peKUM 3aHATHH

DOpMBI 3aHATHIA:
['pynnoBasi, MHAWBUIyalIbHAsA, GPOHTAIbHAS.

Pexxum 3ansaTus 2 paza B Hezento 1o 1 yueOHoMy vacy (40 MUHYT).

Cucrema 3aHSATHII COPHEHTHPOBaHA HE CTOJILKO Ha TepeIavdy «TOTOBBIX 3HAHHIT», CKOJIIBKO Ha
(dbopMHpoBaHKE aKTUBHOM JINYHOCTH, MOTUBUPOBAHHOM K caM00Opa3oBaHUI0, 001ajatoIeil HaBbIKaMH
CaMOCTOSITENILHOTO ITOMCKA, OTOOpa, aHalM3a M UCNONIb30BaHUS MHGpopmanmuu. B ocHoBe
(dbopMHpOBaHUS HCCIEIOBATENbCKMX YMEHMH JIEKHMT JIBa TJaBHBIX BUAA y4eOHO-ITO3HABaTEIbHOMN
NESTeTbHOCTH YYaIIUXCs: TPOEKTHAs MESATeIBbHOCTh B MHKpPOTPYIIE, IMpakTHUecKas padora B
6ubnnoreyHoM ¢oHze (B TOM 4Hcie B MHOOPMAIIMOHHON Cpefie), a TakKe M3yueHHe PeKOMEHAalnui
[0 OpraHM3alMu  y4eOHO-HCCIEAOBATENbCKOM  JeATeNbHOCTH. [l mpoBeneHus — 3aHATHH
UCTOJB3YIOTCS Pa3IndyHble (OPMBI U METOJbI: YU4EOHBIH IKCIEPUMEHT, KPYIJIble CTOJBI, JUCIYTHI,
OJIMMITHA]IBI, TOMCKOBBIC M HAYYHBIE MCCIIEIOBAHMSI, TIOCTAHOBKA M PEIICHNE MPOOIEMHBIX BOMPOCOB,
MpaKTUYeCKHe padoThl, TBOPUECKUE pabOThI, CAMOAHAIN3 U CAMOOLIEHKA, HAOIOJCHUS U SKCKYPCHUH.

B cucreme 3aHATHII HCIIONB3YEeTCS MOJAETh HACTABHUYECTBA, KOTOPAst MOXKET OBITh YCIEIIHO
peann3oBaHa M B MpoOIecCe 3aHATHS KpyxkKa (MOJeNb MapTHEPCKOr0 HACTaBHUYECTBA WM
HACTaBHUYECTBA CPEIIM CBEPCTHUKOB). XOTS 3TO HE MCKITFOYAET MPUCYTCTBUS U JIPYTHX MOJEICH WU
UX 3JIEMEHTOB IPH B3aUMOJICHCTBUU HACTaBHUKA U HACTaBIsieMOro. J{Js peanu3anny HaCTaBHUYECTBA
(hOpMBI «yUCHHK-YUEHUK» OpPTaHU3yeM paboTy IO cienyromeil cxeme, KoTopas OyIeT Y4HUThIBATh
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pa3NuyHbIC BapUallMM POJEBBIX B3aHMMOACUCTBHI BHYTPH (OPMBI «YUEHUK—YUCHHK», KOTOpbIC
pasnuyaroTcsd B 3aBUCMMOCTH OT HMOTPEOHOCTEH HACTaBISIEMOrO0 M PECYpCOB HACTaBHMKA, a TaKKe
YUUTBIBAIOIIYIO BKJIAJ B JAHHYIO CUCTEMY JAETCKUX COOOIIECTB.

BaxHOo cpa3y IpencTaBUTh MOPTPET yYACTHUKOB HACTABHUYECKOH IPOTrpaMMbl: IIPOUCXOTUT
IBIKEHUE OOYYalOIIMXCs, M YacTO BHOBb NPUOBIBIIEMY OOy4YarolmeMycsi HYXHa IOAJEPKKAa U
IIOMOILb B a/IalITALIU K HOBBIM YCJIOBUSM, TPEOOBaHUSAM, HACTABHUK IIOMOTaeT B a/laliTalllu.

HacTtaBHUK. AKTHBHBIM yyalluicsi cTapuieidl CTYNeHH, OOJIAalomuil JHIEPCKUMU |
OpPraHM3aTOPCKUMHU Ka4eCTBAMH, HETPUBHAIBHOCTBIO MBIIUICHUS, JIEMOHCTPUPYIOLIUM BBICOKHE
oOpa3zoBaTeNnbHBIC PE3yJabTaThl B O0JIACTH HCCIECIOBAHWNA M TMPOEKTHBIX YMEHUH, MPUHUMAIOIINN
aKTUBHOE Y4YacTUE B JKU3HM KpY)KKa. BO3MOXHBIM y4YaCTHUK BCEPOCCHUICKHMX OpraHu3alud WIN
O00BETMHEHUH C aKTUBHOW T'PaXKTAHCKOU TTO3UIUEH.

[lenbro B3aMMOJEHCTBUS HACTABHUKA M HACTABIIIEMOIO SIBIISIETCS PA3HOCTOPOHHSSA MOAEPIKKA
oOyyaromerocsi ¢ 0coObIMH 00pa30BaTENbHBIMU/COLMATBHBIMA TOTPEOHOCTAMU JTMOO BpEMEHHAas
IIOMOILb B a/IalITALIMU K HOBBIM yCJIOBUSAM 00ydeHMs (BKJIrodas azantauuto aereit ¢ OB3).

Karteropusi yuammxcs

Kypc BHeypouHoii nestenbHOocTH «lIpoekTHass W wHccieqoBaTeNbCKas JEATENbHOCTh 110
¢busnke» npenHasHaueH Ui yuamuxcs 12-17 ner. KonmndectBo nereid B rpymnme 5-25 genosek. Kypce
«IIpoexTHass M uccuenoBarenbckas AEATENBHOCTh MO (U3MKE» PEeaTu3yeTcss B paMKax IMpOrpamMMbl
paboThI C OJTAPEHHBIMH 00YJAFOIIIMMHUCS.

Cpok peaqu3zanuu nporpaMmbl — 68 4acoB, Cpok ee ocBoeHMs — 1 rof, 2 yaca B HEIEIIO.

PE3YJBbTATHI OCBOEHUSA KYPCA BHEYPOUHOM JEATEJIBbHOCTHU «ITPOEKTHAS
N UCCIIEAOBATEJIBCKAA AEATEJIBHOCTD 110 ®U3UKE»

JInyHocTHBIE:

B chepe MMUHOCTHBIX YHUBEPCATIBHBIX YUEOHBIX JEHCTBUI ydaluxcs:

* yueOHO-IT03HABaTEIbHBII MHTEpEeC K HOBOMY y4yeOHOMY Marepuansy M crnocodaMm pelieHus
HOBOM 3a7a4H;

* OpPHMEHTAlMs Ha MOHMMAaHUE NPUYHMH yclexa BO BHEY4eOHOW IeATeNbHOCTH, B TOM YHCIE Ha
caMOaHalM3 W CaMOKOHTpOJIb pe3ylbTaTa, Ha aHalu3 COOTBETCTBUS pE3YJbTaTOB TPeOOBaHUSAM
KOHKPETHOM 3aJauu;

* CIIOCOOHOCTh K CaMOOLIEHKE HAa OCHOBE KPUTEPUEB YCIIEIIHOCTH BHEYUEOHOMN AEATEIbHOCTH;

Obyyarowuiica NOIYYUM 803MONACHOCIY OISl hPOPMUPOBANHUAL:

* BHYTPEHHEH NO3MIMM IIKOJbHHKA Ha YpPOBHE TMOJOXHUTEILHOTO OTHOILIEHUS K IIKOJE,
MOHUMaHMUsI HEOOXOJMMOCTH YUEHHS, BBIPAKEHHOIO B MpeodialaHuM y4eOHO-ITO3HABATEIbHBIX
MOTHBOB;

* BBIpQ)KEHHOW yCTOWYMBON y4eOHO-T03HABATEIbHON MOTHBALIMU YUEHUS;

* YCTOMYMBOIO yueOHO-TT03HABATEIBHOIO HHTEPECa K HOBBIM OOIIMM CIIocO0aM perieHus 3a1ay.

MeTanpeamMerHbie:

B cthepe peryJasiTHBHBIX YHUBEPCAIBHBIX YU€OHBIX ACHCTBUN yUAIIMXCS:

* IUIAHUPOBATh CBOW JEWCTBUSA B COOTBETCTBUM C IOCTABJICHHOM 3aJadyeil U YCIOBUAMH €€
peanu3anum, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YIUTBIBaTh YCTAHOBJICHHBIE TIPABWJIA B INIAHUPOBAHUHU U KOHTPOJIE CIIOCO0a peIIeHNS,

* OCYLIECTBJISITH UTOTOBBIM U MOIIATOBBIN KOHTPOJIb IO PE3YJIbTATY;

* OLICHUBATh MPABWJIbHOCTH BBINOJIHEHHUS JICMCTBUS HAa YPOBHE aJIEKBAaTHON PETPOCIEKTHBHOMN
OILIEHKH COOTBETCTBHUSI PE3yIbTATOB TPeOOBAHUSAM JAHHOM 3a7au U 33Ja4HON 00JIacTH;

* QAJICKBATHO BOCHPHHUMATH MPEIJIOKEHUS W OIEHKY YYMTENEH, TOBapHUIIEH, poauTeNed u
OPYrUX JIIOJIEH;
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* pa3nu4aTh Coco0 U pe3yibTaT ACHCTBHSL.

Obyuarowuiica NOIYYUM 603MONACHOCIb HAYYUMCA!

* B COTPY/IHUYECTBE C YUUTEJIIEM CTAaBUTh HOBBIE yUEOHbIE 3a/]aul;

* [IPOSIBJIATH [T03HABATEIbHYIO MHUIIUATUBY B Y4€OHOM COTpPYIHUYECTBE;

* CaMOCTOSITEJIbHO a/IEKBAaTHO OLIEHMBATh IPaBUJIBHOCTh BBINOJHEHUS AEMCTBUSI U BHOCHUTH
HE00X0/AMMble KOPPEKTHUBBI B HCIIOJIHEHUE KaK I10 X0y €ro peajln3aluy, Tak U B KOHLE IeHCTBHUSL.

B cdepe no3naBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH yUaIIUXCS:

* OCYLIECTBIATh NOUCK HEOOXOOMMON MH(pOPMALUU Ul BBIIOJHEHUs BHEYYEOHBIX 3a/laHUM C
UCTOJB30BAaHUEM y4eOHOW JMTepaTypbl M B  OTKPHITOM HH(GOPMAIMOHHOM MPOCTPAHCTBE,
SHIMKIIONENH, CIPAaBOYHUKOB (BKJIKOYAs JIEKTPOHHbIE, HU(POBBIE), KOHTPOJIUPYEMOM IIPOCTPAHCTBE

NHurepHera;

* OCYHICCTBIISITh 3aMKCh ((PUKCAIHIO) BEIOOpOUYHON WH(MOpMaIuu 00 OKpYyKarolieM MHUPE U O
ceOe caMoMm, B TOM 4YucIie ¢ momonibio nuctpymentos UKT;

* CTPOMUTbH COOOIIEHUS, IPOEKTHI B YCTHOM U MHUCbMEHHOHU (opMe;

* IPOBOJIUTH CPABHEHUE M KJIACCU(PUKALINIO TIO 33JaHHBIM KPUTEPHSIM;

* yCTAHaBJIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3U B U3y4a€MOM KpyTe sIBJICHUI;

* CTPOUTH pacCyKAeHHs B (OpME CBS3HM TPOCTBIX CYXACHUH 00 OOBEKTe, €ro CTPOCHUH,
CBOWCTBAxX U CBsI3aX;

Obyuarowuiics NOIYYUM 603MOHCHOCIb HAYUUMBCAL:

* OCYUIECTBJIATh PACIIMPEHHBIN NOUCK MH(OPMAIMK C UCIIOJIb30BaHUEM PECYpCcOB OMOIMOTEK U
cetu HTepHeT;

* 3amuchiBaTh, (GUKCUPOBATh HHGPOpPMALMIO 00 OKPYXKAIOUIMX SBICHUAX C IIOMOLUIbIO
nacrpymenTos KT

* OCO3HAHHO M NPOU3BOJIBHO CTPOUTH COOOIICHHSI B YCTHON U MUCbMEHHOH hopme;

* OCYILECTBIIATH BbIOOp HamOoee d3P(HEKTUBHBIX CIIOCOOOB PEMICHUS 3a/1a4 B 3aBHCHMOCTH OT
KOHKPETHBIX YCIIOBUA;

* CTPOUTH JIOTUYECKOE PACCYKJIEHUE, BKJIIOYAIOIIEE YCTAHOBJIEHUE NMPUYMHHO-CIIEICTBEHHBIX
CBs3EH;

* MOT'YT BBIMTH Ha TEOPETHYECKHH YPOBEHb DPELIEHUS 3aJayu: pEIICHHE IO ONPEIEICHHOMY
IUIaHYy, BJIaJIeHUE OCHOBHBIMH ITPHEMaMH pEILeHHs], 0CO3HAHMS JESITEIbHOCTH MO PELICHUIO 33/Jauu.

B chepe koMMyHHMKATHBHBIX YHUBEPCATIbHBIX YUEOHBIX JEHCTBUI ydaluxcs:

* QJIEKBaTHO MHCIIOJIb30BaTh KOMMYHMKAaTHBHBIE, IPEXKJIE BCETO - PEYEBBIE, CPEICTBA JUIS
pelIeHns Pa3JIUYHBIX KOMMYHHKAaTHUBHBIX 3ajjady, CTPOUTH MOHOJIOTHYECKOE COOOIIEHHE, BJIa/lETh
JMAJIOTHYecKoi (popMON KOMMYHHKALIMHU, UCHOIB3Ys, B TOM 4Hcie cpeacTBa U uHCTpyMmeHTsl KT u
JUCTAHIIMOHHOTO OOIIEHMS;

* JIOIIyCKaTh BO3MOXKHOCTb CYIIECTBOBAHMS Y JIFOJEH PA3JIMYHbIX TOYEK 3PEHUS, B TOM UHUCIIE HE
COBIMAJIAIOLIMNX C €ro COOCTBEHHOM, W OpPHUEHTUPOBATHCS Ha TMO3MUIMIO MapTHEpPa B OOLIEHUU U
B3alMO/JEICTBUY;

* YYWUTHIBATh pa3HblE MHEHUS M CTPEMHUTHCS K KOOPAMHALIMU PAa3lIMYHBIX TO3ULIMHA B
COTPYJHHUYECTBE;

* (popmyaHpoBaTH COOCTBEHHOE MHEHHUE U MO3ULUIO;

* IOTOBApUBAThCA U MPUXOIUTH K OOIIEMY PEIICHHIO B COBMECTHOM AEATENIbHOCTH, B TOM YHCIIe
B CUTYallUl CTOJKHOBEHUS! HHTEPECOB;

Obyuarowuiica NOIYYUM 803MONACHOCTNb HAYYUNbCA!

* YUUTHIBaTh U KOOPIMHUPOBATH B COTPYIHUYECTBE OTIIMYHBIE OT COOCTBEHHOW MO3UIIUHU APYTUX
JTIOJICH;

* YUUTBHIBaTh PA3HbIE MHEHUS U HHTEPEChl 1 00OCHOBBIBATh COOCTBEHHYIO MO3ULIUIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHHH U MOAXO0JIOB K PEIICHHUIO MPOOJIEMBI;

* aApryMEHTHpPOBaTh CBOI MO3UIMI0 U KOOPAMHHUPOBATh €€ C MO3UIUSIMU NapTHEPOB B
COTPY/ZHUYECTBE MPH BHIPAOOTKE OOIIET0 PELICHUsI B COBMECTHOM IesATEIbHOCTH;

* 3aJaBaTh BOMNPOCHI, HEOOXOAMMBbIE [UIsi OpraHU3alMd COOCTBEHHON JIE€ATENbHOCTH W
COTPYJHUYECTBA C TAPTHEPOM;



* OCYHICCTBJIATH B3aMMHBIN KOHTpPOJIb M OKa3bIBaTb B COTPYAHUUYCCTBC HGOGXOI{I/IMYIO

B3aHMMOIIOMOIIb.

IIpenmerHble:

- OpPUCHTHUPOBATLCA B MABJICHUAX U 00BEKTax OKpyXaromero Mupad, 3HATb TI'paHUIbl HX

IIPUMEHUMOCTH;

- MIOHUMATh ONpeAeTeHNs (PU3NIECKUX BETMYMH U TIOMHUTH ONpeAesionue GopMyIbl;
- IOHUMAaTh KakuM (pU3MYECKUM MPUHIMIIAM U 3aKOHAM MOJYMHSAIOTCS T€ WIM MHbIE OOBEKTHI U

SIBJICHUS TIPUPOABL;
- 3HaHUE MOJIEJIM ITOMCKA PeLIeHuH A1 3a1a4 110 pusuke;
- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATUKH.
- IpUMEYaTh MOJIEIH SIBJIEHUI U 00BEKTOB OKPYXKAIOIIEr0 MHUPa;
- aHAJIM3UPOBATH YCIOBUE 3a/1a4U;

- nepeopMyIUpPOBATh U MOJICIIMPOBATh, 3aMEHSTh UCXOHYIO 3a/1auy APYroi;

- COCTAaBJIATH IJIaH PCIICHUA,
- BBIJIBUI'aThb U ITPOBEPATH IIPEAIara€MabIC JJIs1 pCIICHUS T'HIIOTC3EbI;

- BJIaAICTb OCHOBHBIMU YMCTBCHHBIMHU OIICpaAHUAMU, COCTABIAIOIMIUMUA ITOUCK PCUICHUA 3a1a4u.

IIpoexTHO-HCCIEI0BATEIbCKHE:
3HATh:
— nporpammuoe obecnieuenue L[JI «Hayunsie pazBneuenus»; LIJI L-muxpo.

— Ha3HAYCHHUE JATYUKOB, BXoaamux B komruiekT LIJI «Hayunsie pazsneuenus»; [IJ1 L-mukpo.
— BO3MO>KHOCTH IIPOTPAMMBI JIJIs1 00paOOTKH 3KCIIEpUMEHTANIbHBIX JaHHbIX Ha [1K;

yMeThb:
— noarorasiuBatk 11K am1s skcriepumenTa;

— nosb3oBathest [1K, n3amepuTensHpIM HHTEPQEICOM U JaTYMKaMH cOOpa U MIEPBUYHOM 00pabOTKH

OKCIIEPUMEHTAJIbHBIX TaHHBIX;

— I'PaMOTHO MCIOJIb30BaTh JATYUKHU B SKCIIEPUMEHTAIIbHON YCTaHOBKE;
— (opMynIupoBaTh LI€NIb U COCTABIATH IJIaH SKCIIEPUMEHTA;

— IIPOBOJIUTH IKCIIEPUMEHT;

— 00pabaThIBaTh SKCIEPUMEHTAJIbHBIE JAHHBIE;

— JIeJIaTh BBIBOJBI,

— BUJIETh ITPAKTUYECKYIO HANPABIEHHOCTb CBOEH JCATEIBHOCTH;

— pa3HO00pa3HO MPEACTABIATH PE3YIbTAThI CBOEH AESITENbHOCTH, B TOM 4Hcie ¢ ucrosb3oBanueM [1K.

YUYEBHBIN (TEMATUYECKUN) IIJIAH

Ne Tema pa3zaeia KosmnuecTBo yacoB
1 BBeieHre B MPOEKTHO-HMCCIIEIOBATEIBCKYIO ICATEIHHOCTh 2
2 HHCTpyMEHTBI IPOEKTHO-UCCIIEI0BATENIbCKON AESITEIbHOCTH 10
3 Hcnonws3zoBanue [10 xommbroTepa 11 OpraHU3aIui MPOEKTHO- 20
WCCJICIOBATEIILCKOH JIeITeITHLHOCTH.
4 IIpoekTHO-HCcCIIe0BaTENbCKAS IEATEIbHOCTh 34
5 [ToaroToBKa K 3alllUTE | 3aIlUTa MPOSKTHO-UCCIICIOBATEILCKONH | 2
paboThI
68




COJAEPKAHUE JOOII «IIPOEKTHASA N UCCJIIEJOBATEJIbCKASA
AEATEJIBHOCTbD 110 ®PU3UKE»

Tewma 1. BBeaenue B mpoeKTHO-HCCIIEOBATEIBCKYIO AEATEIHHOCTD (2 1.)

Lenn, 3amaum, comepkaHue Kypca NPOEKTHO-HCCIEIOBATEIBCKOW JEATEIBHOCTH. Y4eOHO-
UCCIIeIoBaTeNbCKasi M Hay4yHO-UCCIIEI0BaTeIbCKas JeATeNbHOCTh. OCHOBHBIE BHJIbI IPOEKTHO-
HCCIIEIOBATENBCKUX PabOT Mo (U3UKE: HAyYHAs CTAThs, HAYYHBII OTYET, MPOEKT, UCCIIET0BATEIbCKAS
pabora.

Tema 2. IHCTpYMEHTBI IPOEKTHO-UCCIIEA0BATEILCKOM fesTenbHocTH (10 ).

N3yuenne 1UGPOBBIX U AHAJIOIOBBIX  HMHCTPYMEHTOB  IIPOEKTHO-UCCIIEI0BATEIbCKON
NesaTeNbHOCTH (LU(POBBIE JTAOOPATOPUU M M3MEPUTEIbHBIE HMPUOOPHI), MPOrpaMMHOE OOecrieueHne
UIs 00paOOTKM JaHHBIX. 3HAKOMCTBO C HHM(POBBIMU J1abopaTopusMu 1O (Gu3NKe (KOMILIEKT,
COCTOSIIMIA M3 JATYMKOB JJIsI U3MEPEHUS U PETUCTPAIMM Pa3IMyYHBIX IapameTpoB, uHTepdeiica ams
cOopa aHHBIX U IPOrPAMMHOr0 00ECIEeUEHMsI, BU3YAJIU3UPYIOIIErO 3KCIIEPUMEHTAIbHbIE JaHHbIE Ha
9KpaHe). 3HAKOMCTBO ¢ MyJIbTHIaTYNKaMU (IIM(PPOBOE YCTPOHCTBO, BBHIITOIHEHHOE B BUJIE TUIAT(POPMBI
C MHOIO-KaHaJbHbIM M3MEpHUTEIEM, KOTOPBIH OJHOBPEMEHHO I10JIy4aeT CHUTHaJbl C Pa3IMYHBIX
BCTPOEHHBIX JaTYUKOB, pPa3MELIEHHBIX B €IMHOM KOPITyCE YCTPOUCTBA).

Tema 3. Hcnonb3oBanue [IO kommbroTepa JUisi OpraHM3allMd IMIPOEKTHO-HCCIEI0BATENbCKON
nesTenbHocTH. (20 4.)

WHCTpyMeHTBl aHalM3a JaHHBIX OSKCIIEpUMEHTa: paboTa B cpejle 3JIEKTPOHHBIX TaOJIMII.
[TonroroBka rpaduueckoit mHpopmanuu: padora B rpaduyeckom pemakrope. IloaroroBka BHIeO-
uHpopmanuu: padbota B BUJeo - peaakrope. [loaroropka neyaTHoro Marepuana: pabota B TEKCTOBOM
penakrope. [TonroroBka npesenranuu padboThl: paboTa B peaaKTope Mpe3eHTaIHiA.

Tema 4. [IpoekTHO-HCCIIE0BATENBCKAS AEATEIBHOCTD (34 4.)

OcHoBHbIE 3Tallbl Hay4yHOro HccienoBaHus. OCHOBHBIE MOHSTHUS UCCIIEIOBATENbLCKON padOTHhI:
HccnenoBanne M NMpoOEKT: cxoicTBa W pasnuuus I[IpoGiema. AxTyanbHOCTh pa®oThl. McTouHMKH
uHpopmanuu. Beibop Tembl: 00beKT U mpeaMeT paboTsl. Llens paboTsl: 3amaun. ['mmore3a. Meron u
METOAMKa poBeieHus uccienoBanus. [lnanuposanue paboTel. Pe3ynbrarsl 1 ux 00paboTka. AHanu3
u o0cyxaenue pe3ynbpratoB. [logroroska ordyera o padore. [loaroroBka mMarepuanoB Il JOKJIaAa U
BBICTYIIJICHHUE.

Tema 5. [ToaroToBka K 3aIuTe UCCIENIOBATENHCKON paboOTHI (2 U.)

Kputepun oueHku wuccrnenoBarenbckoii paboTel. CocTaBlieHWE TE3UCOB HCCIENOBAaHUS U
KOMITOHEHTBI HMX COJEepXKaHUs. AHHOTalMs. 3amuTa y4eOHO-HCCIeI0BaTENbCKUX PabOT: aaropuTM
npoBeAeHUsT 3amuthl. Jlokmanm — ¢dopma nyOnuyHOro BeICTyIUieHUs. [lpaBunma myOIuyHOTO
BbIcTymIeHUs. CTpykTypa HayyHOro JAokiajga. lIcuxonmornyeckwii acmekT TOTOBHOCTH K
BBICTYIUIEHHIO. KyIbTypa BBICTYIUICHUS! U BEACHUS JUCKYCCUU: COONTIOJICHUE TTPABUIT ITUKETA, OTBETHI
Ha BOINPOCHI, 3aKIFOUUTEIBHOE CIIOB.

Conep:xaHue TeM Kypca
Pa3nen 1. Beenenue.

BBoanoe 3ansrtue. Lenu u 3agaun kypea. TexHuka 6e30macHOCTH.

Teopusa: llenu, 3amaum, COAEpKaHUWE Kypca MPOECKTHO-HUCCIIEIOBATEIbCKOW AESTEIbHOCTH.
VY4uebHO-HMccae0BaTeNbCcKass M HAYYHO-HCCIIEZOBATENIbCKas — JesATeabHOCTh. OCHOBHBIE — BUJBI
MIPOEKTHO-UCCIIEA0BATENbCKUX paboT 1o (u3MKe: HayyHas CTaThs, HAay4HbI OTYET, MPOEKT,
uccleoBaTeNnbCeKas paboTa.

CtpyKkTypa Hay4YHO-HCCIIEJOBATE€IbCKON paboThl. TekcT Kak MPOAYKT HCCIEA0BATEIbCKOM
pabotbl. 3yuenue oOpa31ioB U 3HAKOMCTBO CO CTPYKTYPOM Hay4HBIX paboT.



1. BBenenue: apryMeHTalys akTyaJbHOCTH U XapaKTEPUCTUKA OOILEro COCTOSHUS MPOOIeMbl
KO BPEMEHH Havaja ucciaenoBanus, GopMyIupoBaHue e , 3a1a4, 00beKTa UCCIICIOBaHMUs, PeIMeTa
MCCIIEIOBAHMSI, THIIOTE3bI, METO/IOB UCCIICOBAHUS.

2. OcHOBHasl 4YaCTh: OIKCAHUE OJTalmoOB M Ipollecca wucciaenoBanus. Kaxkmas riaBa
COITPOBOKAACTCS BHIBOAAMMU.

3. BakmoucHue: 0000IIeHHE HAUOO0JICe BaKHBIX PE3yIbTATOB MCCIICAOBAHUS U MEPCICKTHBI
uccienoanus. TpeboBaHUs K 0POPMIICHUIO UCCIIEIOBATEIILCKUX PAOOT.

Ilpakxmuka: 3HaKOMCTBO C IPUMEPAMHU MPOEKTHBIX U UCCIIEAOBATENLCKUX padoT

Xapakmepucmurka 0CHOBHBIX 8UO08 0esTMeNTbHOCIU.

[TpuBOANTE TIpUMEPHI 00BEKTOB M3ydeHHs (pusuku (pusnueckue sBreHus, Gpusnyeckoe TeIo,
BEIECTBO, ¢usmueckoe mosie). Habmomate m aHanmu3upoBaTh (Qu3nueckue sBiICHHS ((DUKCHPOBATH
M3MEHEHHS CBOMCTB OOBEKTOB, CPABHUBATH UX M 00001maTh). [I03HAKOMUTECS € SKCIEPUMEHTAIBHBIM
METOJIOM HCCIICIOBAHUS TIPUPOJIBI.

BricTpanBanue TunoTe3 Ha OCHOBAaHUH UMEIOIINXCS JaHHBIX.

Paznen 2. UHCTpyMEHTHI TPOEKTHO-UCCIIEOBATEIBCKOM ACSITEIIbHOCTH

['MA-naGoparopus: 3HAKOMCTBO C COJEPKUMBIM KOMILJIEKTOB 10 TemaM. [{udpoBsie naTunku
U UX OTJIMYHE OT aHAJIOTOBBIX prOOpoB. OOIIMEe XapaKTepUCTHKU NaTIuKoB. Du3ndeckue 3G PeKTsI,
UCIOJNIb3yeMble B paboTe NaTYMKOB. BO3MOXKHOCTH MPOrpaMMbl AJsi 00pabOTKU SKCIEPUMEHTAIbHBIX
nanubix Ha [1K.

Mexanuka.

HNHcTpyMeHTHI:

[udposoit JaTUKUK MOTOKEHHS HA OCHOBE MarHUTOYIPABIIIEMbIX KOHTAKTOB
[udposoii gatuuk yrna (0...360 rpan.)

[udposoit gaTunuk ycKopeHus

Jlotok «MexaHuka»

Jlotok "OOGopynoBanue oOmiero HazHauenus" 1

Jlotok "KomrmiekT nu¢poBbIX JaTYNKOB"

Teopus: PaBHOMEpHOE U HEpaBHOMEPHOE JIBIKEHHE. [ 'paduyeckoe mpeIcTaBIeHUE IBIKCHHUS.
Pemenne rpaduueckux 3agauy, pacueT MyTH M CPeJHEH CKOpPOCTH HEPaBHOMEPHOTO JIBUXKEHHS.
[Tonsitue nnepuuu U nHepTHOCTH. LleHTpoOexxHas cuia. [IpuMeHenne TaHHBIX PU3NYECKUX MOHSITUN
B KU3HEEATEIBHOCTH YesioBeka. Cuia ynpyrocTH, cusia TPEeHHUS.

Tembl uccnedosamenvckux paboom:

1. BzaumopeiicTBue Ten

2. Kunematuka: wuccienoBaHue paBHOYCKOPEHHOTO JIBM)KEHMS, JIBHDKEHHE Tela,
OpOIIEHHOTO TOPU3OHTAIBHO, JBMYKEHUS 110 OKPYKHOCTH U DIUTUIICY, UCCIIEA0OBaHUE KOJIeOaHU

3. JIMHaMuKa: 3aKOHBI JWHAMHKH, HCCIEIOBAaHHE ABMKECHHS I10 HAKJIIOHHOM INIOCKOCTHU

Y TI0 OKPYXXHOCTH, CKaThIBaHHE IWIMHJIpPA TI0 HAKIIOHHOM IUIOCKOCTH, CHUCT€Ma CBSI3aHHBIX Tell,
JMHAMUKa CBOOOTHBIX U BBIHYKJAEHHBIX KOJICOAHHIA.

4. WccrmenoBanue 3aBUCHMOCTH CHIIBI YIPYTOCTH, BO3HHUKAIOMIEH B MpPY)XHHE, OT CTEICHH
nedopMaruy npyXUHBI.

5. Onpenenenue kodhdumreHTa TpeHus Ha TPUOOMETpeE.

6. MccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHSI OT CHJIBI HOPMAJIBHOTO JIaBJICHUS.

Xapaxmepucmuka 0CHOBHbBIX 8UO08 0eAMENbHOCU.:

Anamu3 Tabmuu, rpadukoB, cxeMm. Ilouck o0OBsicCHEHHS HAOMIONAEMbIM  COOBITHSIM.
OmnpeneneHne CBOWCTB MPUOOPOB IO YepTEk)aM M MOJEISIM. AHAIIM3 BO3HHUKAIONIUX IMPOOIEMHBIX
curyauuid. M3o0paxkaTh cucTeMy KOOpPAMHAT, BBIOMPATh TENO OTCUETA M CBS3BIBATH €r0 C CUCTEMOM
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KoopauHaT. Vcnonp30BaTh CHUCTEMY KOOPAMHAT AJII U3YYEHUs MPSIMOJIMHEHHOTO IBMKCHUS Tela.
COopka mpuOOpoB M KOHCTPYKIWH. lcmonp3oBaHWe W3MEPUTENBHBIX NTpHOOpOB. BrImoiHeHHE
1abopaTOpPHBIX M MPAKTUYECKHX padoT JMarHoCTHMKa W YCTpaHEHHWE HEHCIPaBHOCTEH MPUOOPOB.
BricTpanBaHue runore3 Ha OCHOBAaHMHU HMMEIOIIUXCS JaHHbIX. KOHCTpynpoBaHue U MOAETUPOBAHUE.
BrimonHeHne 3aaHuii 0 YCOBEPIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapUaHTOB OIIBITOB.
Pa3paboTka M mpoBepka METOIUKH SKCIEpUMEHTAIbHON paldoThl. PaboTra B Manbpix rpynmnax.
AHaIM3UpyIOT, BEIOUPAIOT M 00OOCHOBBIBAIOT CBOE pellieHue, NeicTBus. [IpeacraBienue pe3yinbTaToB
MapHOM, TPYIIIOBOM NEATENbHOCTH. YUacTHEe B JMajore B COOTBETCTBHM C IpaBUJIAMH PEUYEBOIO
MTOBE/ICHHUS.

I'uapocraruxa.
HudppoBble HHCTPYMEHTHI:
[{udpoBoii JaT9MK aOCOTIOTHOTO JaBJICHUS

Teopus: 3akon Apxumena, 3akoH [lackans, rugpocraTuyeckoe AaBiCHHUE, COOOIAIOIIMECS
COCy/bl, THAPAaBIMYECKHE MAIIWHBI, BBITAJKUBAIOIIAs CHJIA B Pa3IMYHBIX CHUCTEMax; HpuOOphl B
3aavax (cooOIarnmecs COCY/Ibl, THIPABINYCCKHE MAIIIUHBI, phIYard, OJIOKH).

DKCTepUMEHTANIbHBIE 33/1aHUS:

1) uzmepeHue cuibl Apxumesa,

2) W3MepeHHe MOMEHTA CHJIbI, ICHCTBYOIIETO Ha PhIYar,

3) u3mepenue paboThl CHJIBI YIPYTOCTH HPHU MOABEME Ipy3a ¢ HOMOIIBIO MOJBIKHOTO HIH
HEMOJIBYKHOTO OJI0Ka

Xapaxmepucmuka 0CHOBHbIX U008 0esAMENbHOCTIU.

Ananu3 Tabnun, rpagukoB, cxeM. Ilouck oObsicHeHus HaOmogaeMbiM coObiTHAM. COOpka
pruOOPOB M KOHCTPYKIUU. VIcIonp30BaHHe U3MEPHUTEIBHBIX MPUOOPOB. BEINOMHEHNE Ta00paTOPHBIX
U TpakTHYecKux pador. JlmarHocThka W yCTpaHEHHWE HEHCHpaBHOCTEeW mpubopoB. BricTpanBanue
TUIOTE3 HA OCHOBAaHWW MMEIOIIUXCS NaHHBIX. KOoHCTpyHpoBaHue U MoaenupoBanue. Pabora B Malbix
rpynmnax. AHaJIW3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, nerctBus. lIpencraBienue
pPE3yNIbTaTOB TAPHOM, TPyNIOBON NesTelbHOCTH. [loAroToBKa COOOMICHUI M JOKIAJ0B. YdYacThue B
JMaliore B COOTBETCTBUU C MPABUIIAMU PEUEBOTO TTOBEICHUSI.

Craruxa.

PaBHoBecue Tena. MOMEHT cuibl. Y CII0BUS PAaBHOBECHUS TBEPAOTO Tena. IIpocTbie MEXaHU3MBI.

Xapaxkmepucmuka OCHOBHBIX 6U008 OesmenrbHOCmuU. YTeHHEe M O0OCYKIeHME TeKcTa crareit
UHTEPHET-CAlTOB, OOCYXJEHHE JOKJIAaJOB U TPE3eHTAlUH, COCTaBICHME U pelIeHHe 3ajad,
oOcyxkaeHue crnoco0oB pemienus (moaroroska k OI'D no duzuke).

Teopus: bnok. Peruar. PaBHOBecue TBepAbIX Tel. YCIOBUA paBHOBECHS. MOMEHT CHIIBL
[IpaBuno MomeHTOB. llenTp TskecTtun. HMccienoBaHue pasiIMYHBIX MEXAHUYECKHX CHCTEM.
KomOuHupoBaHHbIe 3a/1a4u, UCIIOJIB3YsI YCIOBHS PABHOBECHS.

Ilpaxmuxka: VI3roToBiieHne paboTaromiel CUCTEMbI OJIOKOB.

Xapakmepucmuka 0CHOBHBIX 8UO08 0EeAMENbHOCIU.

Ananmu3 Tabnun, rtpadukoB, cxem. llowck O0OBSICHEHHS HAONIOAAEMBIM  COOBITHSIM.
Omnpenenenue CBOMCTB MPUOOPOB MO YepTekaM U MOJENISIM. AHAJIN3 BO3HHUKAIOIUX MPOOIEMHBIX
cutyanuii. Habmonate neiicTBue mpocThIX MexaHu3MoB. llo3HakoMHTbCS ¢ (U3NYECKON MOJIENbIO
«abcomoTHO TBEPOE Tenoy. Perare 3a1aun Ha IpUMEHEHHE YCIOBUs(TIpaBUia) paBHOBECHS phlyara.
[IpumensTh ycnoBue (IpaBUJIO) paBHOBECHsI pbluara JUisi OOBSCHEHMS JAEWCTBUSA Pa3IMYHBIX
MHCTPYMEHTOB,  HCIOJBb3yeMBIX B TexHMKe M B ObiTy. COOopka mnpHOOpPOB U KOHCTPYKLUH.
Hcnonb3oBaHrne M3MEpUTENIbHBIX MPUOOPOB. BhimomHeHne 1a00paTOpHBIX M NMPAKTUYECKUX PaloT.
JIuarHocTHKa M YyCTpaHEHHE HEWCHpaBHOCTEH NpuOOpoB. BricTpanBaHue THIIOTE3 Ha OCHOBAHUU
MMEIMXCd JaHHbIX. KOHCTpynpoBaHME M MOJEIMPOBAaHWE. BBINONHEHHWE 3ajaHul 0



YCOBEpPILICHCTBOBaHMIO NMpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka u mpoBepka
METOJIMKH SKCIIEPUMEHTAIBbHOU PaboThlI.

Pabora B MamnpIX rpymnmax. AHAJIM3UPYIOT, BBIOMpPAIOT U OOOCHOBBIBAIOT CBOE pELICHHUE,
nevicteus. [IpencraBinenue pe3yabTaTOB MAPHOM, TPYIIIOBON AesATeNbHOCTH. [ToAroTOBKa COOOIICHMI
n J10K1an0B. OCyIIECTBISAIOT CaMOOLIEHKY, B3aWMOOLIEHKY JEATEIbHOCTU. YdacTHe B JUAJIOre B
COOTBETCTBHH C MIPaBUJIAMU PEUEBOTO MMOBECHUSI.

Kunemaruxa

CrocoObl  omucaHusi MexaHudeckoro nBuxkeHus. Cucrema otcuera. [IpsMonnHerHOe
nBwkeHue. [IpsaMoiMHeiHOe paBHOMEPHOE ABMIKEHHUE 10 IIOCKOCTH. [lepemerienne u CKopocTh Mmpu
PAaBHOMEPHOM MPSMOJIMHEHHOM JBMXKEHUU MO TUIOCKOCTU. OTHOCUTENBHOCTh JBIKEeHHS. ClloxKeHue
nBrokeHud. [lpuHuun He3aBUCUMOCTH JABWKeHHMH. KpuBonuHelHoe aBWkeHHWE. [[BrbkeHue Tena,
OpOIIIEHHOTO IO YTJIOM K TOPU30HTY. PaBHOMEpHOE JIBMKCHHE MO OKPYKHOCTH. YTIIOBas CKOPOCTD.
[Tepuon u wactora BpamieHus. CKOPOCTh U YCKOPEHHE MPU PABHOMEPHOM JBMKEHUHU 1O OKPYKHOCTH.

Ilpakmuka

N3yuenune aBuxeHus CBOOOTHO MAAIOIETO Tea.

N3yuenune ABUKEHUS 110 OKPYKHOCTH.

Xapaxmepucmuka oCHOBHBIX 6U008 OesimelbHOCMU: YT€HHE U OOCYXKICHHE TeKCTa CTaTel
WHTEPHET-CATOB, OOCYXKJCHHE JOKJIAIOB W TIPE3CHTAlMH, COCTABJICHHE U pEIICHHE 3ajad,
oOcyxkaeHue crnoco0oB pemienus (moaroroska k OI'D no dusuke).

JInnammka

WNuepunansHele cuctemMsl oTcuera. Cuna. 3akoHsl HeloToHa. JIBrykeHue Tena moj AelcTBHEM
HECKOJIbKMX CHuJl. J[BI)KEHHE CHCTeMbl CBA3aHHBIX Tel. J(MHAMHMKa pPaBHOMEPHOIO JBHIKEHHS
MaTepUaIbHOW TOYKM IO OKpYKHOCTH. Kilaccel cmii. 3aKOH BCEMUpPHOrO TIAroTeHus. JIBH>KeHue
maHeT. MIcKkyCCTBEHHbIE CIYTHUKHU.

Conneunas cuctema. Mcropust pa3Butus npeactaBieHuii o Beenennoit. CTpoeHue v 3BOJIOLHS
Bcenennoii.

Ilpakmuka

N3yuenue TpeHUs CKOIbKECHHUS.

Xapakmepucmuka OCHOBHbIX GUO08 OesAmeNbHOCMU. YTEHUE U O00CYXKIEHHE TEeKCTa crarei
UHTEpHET-CaliToB, O0OCYX/JE€HHE [OKJIaJ0B M TMpe3eHTalui, COCTaBI€HHWE U pelIeHue 3ajad,
oOcyxenue crnocoboB pemieHus (moaroroska k OI'D no duzuke).

HmmyJibe. 3aKkoH coxpaHeHHs HMITYJIbCa

Wmnynbe. M3MeHeHHe UMITylibca MaTepuaibHOW TOYKH. CHcTema Ten. 3aKOH COXpaHCHHS
HMMITYyJIbCa.

Xapaxkmepucmuka OCHOBHBIX 6U008 OesmenlbHOCmuU. YTeHHEe M O0OCYKIEeHHME TeKcTa crareit
UHTEPHET-CATOB, OOCYXJICHHE JOKJIAJOB ¥ TIPE3CHTAIMH, COCTABJICHHWE U pEIICHUE 3ajad,
oOcyxkaeHue crnoco0oB pemienus (moaroroska k OI'D no duzuke).

Mexanndeckue KoJie0aHusi M BOJIHbI
Hudgposbie HHCTPYMEHTHI:

[udpoBoii 1aTUMK 3BYKa ABYXKaHAJIbHBIN
[{udposoit gaTunK pacCcTOSHUS YIBTPAa3BYKOBOM

Mexannueckue kosneOanus. [IpeoOpa3oBaHue BSHEpPruM MNPU MEXAHUYECKUX KOJIeOaHUSX.
MaremaTnueckuii 1 npy>KUHHBIA MasTHUKUA. CBOOOTHBIE, 3aTyXalOIIMe U BBIHYX/IEHHbIE KOJIeOaHus.
Pe3onanc. Mexannueckue BOJHBL. [[1HA 1 CKOPOCTH BOJIHBIL. 3BYK.

Ilpakmuxka:

N3yuenune konebannii HUITSHOTO MasiTHUKA.
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Xapaxmepucmuxa OCHOBHBIX 6UO08 OesmelbHOCMU: YTEHHEe W OOCYXICHHE TEKCTa craTel
HHTEPHET-CATOB, OOCYX/ICHHE [OKJIAJ0B M TPE3CHTAIMH, COCTABJICHHWE U pEIICHHE 3ajad,
o0cyxkaeHue croco0oB pemienus (moaroroska k OI'D no ¢pusuke).

TemnJioBble sIBJIEHUSI.

Hu¢ppoBble HHCTPYMEHTHI:

[udposoii gatunk temneparypsl (-20+110C)

[udposoit gatunk Temneparypsl Tepmonapusiii (0-100C, 0-400C, 0-1000C)
Jlotox "MonekynsipHas GpU3MKa U TEPMOAMHAMUKA"

Jlotok "OGopynoBanue obmiero HazHaueHus" 1

Jlotok "KoMmmiekT unu(poBbIX 1aTYUKOB"

Ilpumepwl uccredosamenvckux pabom:

° MonekynsipHasi GU3HKa U TEPMOJMHAMHKA

o JIBu>keHHe U B3aUMOJEMCTBHE YacTHUIl BELIECTBa

o Temnepatypa u e€ uamepenue

o TemnooOMeH 1 U3MEHEHHE BHYTPEHHEH SHEPTUH [IPH COBEPILIEHUN PaOOThHI

o Uccnenosanue nedopmanuu

o ArperarHble npeBpalieHus

e [loBepXHOCTHOE HATSKEHHE

e TemnoBoe pacmmpenue ten. [Ipoueccel miaBneHus U OTBEPACBAHUS, UCITAPEHUS U

KOHJeHcauuu. Temnonepenaya.

Jlemoncmpayuu.

1. HabmoieHue tasiHus JbAa B BOJE.

2. CKOpOCTH UCTIAPEHUS PA3IUYHBIX KUIAKOCTEM.

3. TennoBble ABUTATENH Oy IYILETO.

Ilpaxmuxka:

1. U3MeHeHus JUIMHBI Teja IpU HarpeBaHUU U OXJIaKICHUH.

2. OrnuBKa napaduHOBOrO CONIATUKA.

3. Habnronenue 3a miaBjaeHUEM JIbaa

4. OT uero 3aBUCUT CKOPOCTh UCTIAPEHUS )KUJIKOCTU?

5. HabmroieHue TenaonpoBOJHOCTH BOJBI M BO3/1yXa.

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

CamMocToATenbHO (OPMYIUPYIOT IO3HABATEIbHYIO 337ady. YMEIOT C IOMOIIBI0 BOIPOCOB
N00BIBaTh HEJOCTaroIy0 MH(popMaruio. Mcnoab30BaHHEe U3MEPUTENBHBIX MPUOOPOB. BrinmonHeHue
71a00paTOPHBIX M TMPAKTUYECKUX paboT. JI[MarHocTMKa M YCTpaHEHUE HEUCHPaBHOCTEM NpuOOpOB.
BricTpanBanue runoTe3 Ha OCHOBaHMHM UMEIOLIMXCS TaHHbIX. KOHCTpynpoBaHuE U MOJIETUPOBAHUE.

BoinonHenue 3aiaHuil 10 yCOBEPILIEHCTBOBAHUIO NMpuOOpoB. Pa3zpaboTka HOBBIX BapHaHTOB
omnbITOB. Pa3paboTka u nmpoBepka METOJIMKH IKCIIEPUMEHTaIbHOU paboThl. PaboTa B ManbIX rpymmax.
AHaMM3UPYIOT, BEIOUPAIOT U 00OCHOBBIBAIOT CBOE pelieHue, nelcTBus. [IpencraBiennue pe3yinbTaToB
MapHOM, TPYNIOBOM JEATETbHOCTH. YUYacTHE€ B JAMAJIOre B COOTBETCTBHMU C IMpaBUIIAMU PEYEBOrO
MTOBE/ICHHUS.

JIeKTpUYeCKHUe sIBJICHUS.

Hud¢poBblie HHCTPYMEHTDI:

[udposoit gaTUUK IEKTPUUECKOTO 3apsiaa
[{udporoii natuuk Hanpspkenus (+/- 250mB) 1
[Mudposoit gatunk Toka (+/- 2,5A)

[Mudposoit gatuuk cuisl (+/-20H)

Jlotok "OGopynoBanue obmiero HazHauenus" 1
Jlorok "KommekT 1iuppoBhIX JaTYUKOB"

Jlotok "DOnekTpoguHamuka"
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Xapaxkmepucmuka OCHOBHbBIX U008 OeAmMeNbHOCIIU:

YpaBistoT cBOeH MO3HABATEIILHONH M Y4eOHOU NeATeNhbHOCTHIO MOCPEIACTBOM IMOCTAHOBKH
Lesnel, IUIAHUPOBaHUs, KOHTPOJS, KOPPEKIHMH CBOUX JEUCTBUI M OLEHKHU YCIEIIHOCTH YCBOCHHMS.
CpaBHHBalOT croco® W pe3yiabTaT CBOMX JACWCTBUI C 00pa3slioM - JUCTOM COIPOBOKICHUS.
O6napyxuBaroT oTkJIOHeHHsI. OO yMBIBAIOT IPUUYUHBI OTKIOHEHUH. OCYIIECTBISAIOT CAMOKOHTPOIb U
B3aMMOKOHTPOJb. VICronp30BaHNEe W3MEPUTEIBHBIX TPUOOPOB. BrimonHeHne m1ab0paTOpHBIX U
MpaKTUYEeCKUX pabor. JlmarHocTMka M yCTpaHEHHE HeucrpaBHOcTed mnpubopoB. BricTpanBanue
TUIIOTE3 HA OCHOBAHUM UMEIOIIMXCS AJaHHbIX. KOHCTpyHpOBaHuE U MOJIETIMPOBAHUE.

DJIeKTPOMATHUTHBIE SIBJICHUS.
HudppoBble HHCTPYMEHTHI:
[{udporoii garurk MarautHOro 1oJs (+/-40MT, 4mTir )

MaruutHoe nosie B BellecTBe. MarHutHas aHomanus. MarautHele Oypu. PasHoBHAHOCTH
JIEKTPOU3MEPUTENIBHBIX PUOOPOB. Pa3HOBUAHOCTHU 3JIEKTPOABUrATENIEH.

Jlemoncmpayuu

1. HarnsagHOCTh NOBENEHUS BEIECTB B MATHUTHOM IIOJI€.

2. IlpezeHTanyuy 0 MarHUTHOM T10JI€ 3€MJIM M O MAarHUTHBIX OypsiX.

3. JleMOHCTpaIus pa3HOBUIHOCTEH 3IEKTPOU3MEPUTENBHBIX PUOOPOB.

4. HarngatHOCTh pa3HOBUAHOCTEH 3JIE€KTPOABUTATENICH.

Ilpaxmuxka

1. MccnenoBanue pa3auyHbIX 3J1EKTPOU3MEPUTEIbHBIX IPUOOPOB.

Xapakmepucmuka 0CHOBHBIX 8UO08 0EAMENbHOCIU.

VYrpaBistoT CBOE MO3HABATEIBLHON W y4eOHOH ACSATENBHOCTHIO MOCPEICTBOM IMOCTAHOBKH
LeJIel, TUIAaHUPOBAHUSA, KOHTPOJIA, KOPPEKLUUH CBOUX ACUCTBUM M OLEHKU YCIEIIHOCTH YCBOCHHS.
CpaBHHBalOT croco® W pe3yiabTaT CBOMX JACWCTBHH C 00pa3slioM - JIMCTOM COIPOBOKICHUS.
OOHapyXuBarOT OTKJIIOHEHUs. OO IyMbIBalOT MPUYHUHBI OTKIOHEHUH. OCYIIECTBISIIOT CAMOKOHTPOJIb U
B3aMOKOHTPOJIb.

JJIeKTPOMATrHUTHBIE KOJIeOaHUS 1 BOJIHBI

[Tepemennslii snexTpudeckuit Tok. KonedaTenbHblit KOHTYp. BeIHYXeHHbBIE 1 cBOOOAHBIE DM
Kkose0aHus. OM BOJIHBI U UX CBOMCTBA.

Xapaxkmepucmuka OCHOBHBIX 6U008 OesAmenlbHOCmuU. YTeHHEe M O0OCYKIeHHME TeKcTa crareit
MHTEPHET-CAlTOB, OOCYXJAEHHE JOKJIaJOB U NPE3CHTAlMH, COCTaBJICHME U peUIeHHe 3ajad,
oOcyxkaeHue crnoco0oB pemienus (moaroroska k OI'D no duzuke).

Onruyeckne siBIeHUs.

[{u¢poBble HHCTPYMEHTHI:

[MudpoBoii gaTunk ocBemieHHOCTH (3 quamna3oHa)
[udpoBoit gaTUUK ONTOINEKTPUIECKUN

Jlotok "OnTtuka u kBaHTOBas pu3nka"

Jlotok "OGopynoBanue oOmiero HazHauenus" 1
Jlotok "KommiekT uupoBbIX 1aTYUKOB"

HcTouHnKM CcBeTa: TEIUIOBBIE, JIIOMUHECIIEHTHBIE, UCKYCCTBEHHBIE. 3roToBneHne kamepsl -
o0cKypa U Hucciae1oBaHue N300pakeH!sl ¢ TOMOIIBI0 MojieNid. MHOrokpaTHoe n300pakeHre mpeamMera
B HECKOJIBKUX IUIOCKUX 3epKasiaX. VI3roTOBUTH MEPUCKOI U C €r0 MOMOIIBIO MPOBECTH HAOIIOACHUS.
HpaKTI/IquKOQ HUCIIOJIB30BaHUC BOTHYTBIX 3C€pKal. 3pI/ITeJ'IBHI)Ie NIIFO3UH, MMOpOKIACMBIC
npejoMiIeHneM cBeta. Mupaxu. Pa3BuThe BOJOKOHHOH onTHkH. Mcmoib30BaHME 3aKOHOB CBETa B
TEXHUKE.
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JleiicTBus cBeTa. 3aKOH MPSAMOJIMHEHHOTO PAaCIpPOCTPAHEHUS CBETA. 3aKOH OTPAXKEHMsI CBETA.
[TocTpoenue n3o0pakeHU# B IUIOCKOM 3€pKae.

3aKOH MpelIOMJIEHMs] CBETa HA IUIOCKOM TIpaHMIE JBYX OJHOPOJIHBIX IPO3PAdyHbIX CpEZ.
IIpenomsienne cBera B mpusMe. Jlucnepcus cBera. SIBIeHHE IOJHOIO BHYTPEHHETO OTPAXCHUS.
Jlunssl. Tonkue nmuu3bl. [TocTpoenue n3o00paxeHnid, CO31aBaeMbIX TOHKUMH JTUH3aMHu. ['11a3 1 3peHue.
Onrtuyeckue NpuoOOpBHI.

Jlemoncmpayuu
1. Pa3nnuHbie UCTOYHUKY CBETA.
2. N3o6paxeHue npeaMera B HECKOJIBKUX IUIOCKUX 3epKaax.
3. U300paxxeHne B BOTHYTHIX 3epKaiax.
4. Vcnionp30BaHUE BOJIOKOHHOW ONTHKH.
5. YcrpoiictBo (hoToanmaparoB, KHHOMPOSKTOPOB, KAICHIOCKOIIOB.
Ilpumepwl uccredosamenvckux pabom:
1 HccnenoBanue sIBICHUS OTPAKCHHS CBETA
2 HccnenoBanue siBiieHUs MPETOMIICHUS CBETa
3 HaGurotenne aucriepcuul CBeTa IpH MPEJIOMIICHUN CBETa MPU3MOKN
4 W3mepenue IIMHBI BOJIHBI CBETA PA3IMYHBIX HICTOYHUKOB
5. N3ydenne mossipu3aiiy CBeTa, OTPAKCHHOTO OT MMOBEPXHOCTH JUAJICKTPHKA
6 N3ydenne nntepdepeHIuu Jia3epHOro U3IydeHus Ha ABYX memsix (onbIT FOHra)
7. VamepeHue mokaszaress mpeOMIICHUS BOJIBL.
8. 3mepenne poOKyCHOT0 pacCTOSHUSA COOUPAIOIIEH JTMH3BI.

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

VYrpaBistoT CBOE MO3HABATEIBLHON W y4eOHOH ACSATENBHOCTHIO MOCPEICTBOM IMOCTAHOBKH
Lesnel, IIaHUPOBAHUSA, KOHTPOJIS, KOPPEKIHMH CBOUX JCMCTBUH M OLUEHKH YCIEUIHOCTH YCBOEHHS.
Beinensror u hopMyaHpylOT MO3HABATENbHYIO II€Tb. BBIACISIIOT KOJUYECTBEHHBIE XapaKTEPUCTHUKU
00BEKTOB, 3aJ]aHHbIE ClIOBaMU. [I[pUHUMAIOT MO3HABATENbHYIO 1IEJIb U COXPAHSIOT €€ MPH BBITOJIHEHUU
yueOHbIX JeiicTBuid. OCO3HAIOT CBOM EHCTBHs. MIMEIOT HAaBBIKM KOHCTPYKTHUBHOT'O OOLICHHUS B MaJIbIX
rpynmnax, 4YTeHHe U OOCYXKJIEHHE TEKCTa CTaTeil HWHTEpHET-CAMTOB, OOCYXIEHHE [OKJIaJI0B H
MPE3CHTAIINM, COCTaBIIEHNE U PEIICHHUE 3a7a4, 00CyXaeHne crnocoboB pemeHus (moaroroska k OI'D
1o (uzuke).

Yes10BeK 1 Ipupoaa

ABTOMaTHKa B Hamel ®u3Hu. [IpuMepbl UCIIOIB30BaHUSI aBTOMAaTUUECKHUX YCTPONUCTB B HayKe,
Ha Mpou3BojcTBe U B ObITy. CpezactBa cBsi3u. Paano u teneBujeHue. AIbTepHATHBHBIE HCTOUHUKU
sHepruu. Bunbl snextpoctanmuii. HeoOXogmMocTh SKOHOMHM  TPUPOJHBIX  PECYpCcoOB |
UCTOJIb30BAaHUS, HOBBIX SKOJIOTHYHBIX M Oe30MacHbIX TexHonoruil. Hayka n 6e30macHoCTb Jro/iei.

Jemoncmpayuu: 1. poroMatepuansl U Clalabl IO TEME.

Ilpaxmuxka:

1. I3yuenue neicTBUil CPECTB CBSI3U, PAUO U TEIIEBUICHUS.

Xapakmepucmuka 0CHOBHBIX 8UO08 0EeAMENbHOCIU.

CamocTosATenbHO (OPMYJIHPYIOT [O3HABATEIbHYIO 3ajady. YMEWT (MJIM pa3BUBAIOT)
CIIOCOOHOCTH C TOMOILBIO BOTIPOCOB JTOOBIBATh HEJOCTAIOIIYIO HH(OPMAITHIO.

Du3uKa aTOMA ¥ AaTOMHOI0 SI/Ipa

HudpoBbie HHCTPYMEHTHI:

[ndpoBoii AATIMK HOHUZUPYIOLIETO U3TyUSHHS
Jlorok "Onrtuka u kBaHTOBas (pusznka'

Jlorok "OGopynoBanue obmiero HazHaueHus" 1
Jlorok "KommiekT 1iu¢poBbIX JaTYNKOB"
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Crpoenue aroma. Ilornomenue u ucrnyckanue csera aromaMu. Ontudeckue crekTpbl. ONbIThI
Pesepdopna. [lnanerapuas moaens aroma. CTpO€HHE aTOMHOTO sipa. 3apsiIoBO€ U MacCOBOE YHCIIA.
SlnepHble cUIIbl. DHEPrUsl CBSI3M aTOMHBIX siep. 3aKOH PaauOaKTUBHOIO pacmana. Amnbga- u Oera-
pacnansl. [IpaBuna cmemenus. SnepHele peakuuu. [lenenne m cuHTtes saep. SnepHas dHepreTuka.
Ncrtounuku sHeprun ConHua u 3Be3a. Perucrpanus saepHbIX usinydeHuil. BinsHue paanoakTUBHBIX
U3JIy4EeHUH Ha XKUBbIE OpraHu3Mbl. Jlo3uMerpust. Dkosnorndeckue npooaeMbl 1epHON SHEPTeTUKY.

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

XapakmepucmuKka OCHOBHLIX 6UO008 OesamenbHOCmU: YTeHue U OOCYXJEHUEe TeKcTa craTel
MHTEPHET-CAalTOB, OOCYX/JEeHHE [OKJIAJ0B M TPE3EHTAlUH, COCTAaBICHHWE W peIIeHue 3ajad,
oOcyxenue crmocoooB pemieHus (moaroroka k OI'D o ¢usuke).

Pa3/:[en 3. HpOCKTHO-I/ICCJ'ICIIOBaTeJ'IBCKaﬂ ACATCIIbHOCTD

1. Beibop Tembl HccaeaoBaTeNbCcKol padoThl. [IpuHIIMIBI BRIOOpa TeMBI U OOOCHOBaHUE €€
aKTyalbHOCTH. BO3MOXXHBIE TEMBI HCCIEIOBAHUN TI0 (PU3UKE.

2. ©opMyIUpOBaHUE TUIIOTE3bI UCCIIEIOBAHUS.

3. IlocTaHOBKa 11€JIM M 32/1a4 UCCIICTOBAHMS.

4. Pabota ¢ ©ICTOYHUKaMHU UH(OPMAITHH.

5. Buapl mHQOpMAMU M €€ MCTOYHHKH: TOIMYJSPHBIE W CIIPABOYHBIC M3JaHUS N0 (pu3mKe.
DneKTpOoHHbIE OMOTMOTEKH, UX BO3MOXKHOCTH B IMPOBEICHUU HccienoBaHus. Creruain3upoBaHHbIE
caiTel. Bo3MoXHOCTH HCIIONB30BaHUs IHTEpHET-TEXHOJIOTHI B UCCIIEI0BATEIbCKON JEATEIBHOCTH.

6. Pabora c nayunoit nurteparypoi. I[lpuniuunel cocraBnenuss Oubmmorpaduu. IIpasuia
o(hopMIIEeHHUST CCBUIOK M CITUCKA JIUTEPATYPHI.

7. CriocoObl 06pabOTKH MOYy4eHHON HHPOPMAIIHIH.

8. Meronpl HAaydHOTO HCCIEIOBAHUS (TCOPETUUYECKHE W SMIHPUYECKHE) - DKCICPUMEHT,
HaOII0/IeHUE U CPAaBHEHUE, UX OTIHYHE.

9. OnucaTenbHbBII METOI.

10.  IIpoBeneHue caMOCTOSITENILHOTO HCCIEAOBAHMUS MO BEHIOPAHHOM TeMe.

Paznen 4. Ucnonb3oBanue [10 xommbproTepa [jisi OpraHU3aii MPOSKTHO-UCCIEI0BATEIIbCKOM
NeSITEIbHOCTH.

Teopusi: GOpPMBI TIPENCTABICHUSI HCCIEOBATENILCKUX W TMPOEKTHBIX paboT. MHCTpyMEHTHI
aHaJM3a JaHHBIX KCIIEpUMEHTa: paboTa Ha KoMmIbloTepe ¢ ucrnonaszoBanueM [10 Microsoft Office.

Ilpakmuka: paboTa TO TPEACTABIECHUIO IPOEKTOB W MHCCIEIOBAHUN, B TOM 4YHCIE B
AJIEKTPOHHOM BHjIe B GOpMe MTPE3eHTAINH, JOKJIa1a, BUAeO-(hHUIbMa, MaKeTa | T.I1.

Xapaxkmepucmuka OCHOBHBIX 6U008 OeamenbHOCcmu. 00CYXJIeHHe (GOpPMbI NpencTaBICHUS
MPOEKTOB U UCCIIETOBAHUM.

Paznen 5. IloaroroBka K 3aliuTe UCCIe10BaTENIbCKON pabOThI

Teopus: Kpurepuu OLIeHKH HCCIEA0BaTENbCKON padoThl. CocTaBlieHNE TE3UCOB UCCIIEIOBAHUS
U KOMIIOHEHTBI UX COJIepKaHHs. AHHOTaIMs. 3amuTa y4eOHO-UCCIIeA0BAaTEIbCKUX paboT: aIfOPUTM
npoBeaeHus 3aumThl. Jlokman — ¢opma nyOmuuyHOro BeicTymiieHHs. [lpaBuna myOGau4yHOrO
BbICTyIUIeHHs. CTpykTypa HayyHoro joxiajga. Ilcmxonormdeckuii acmekT TOTOBHOCTH K
BBICTYIUIEHHIO. KynbTypa BBICTYIUIEHHS M BEACHUS TUCKYCCUU: COOIIOACHHE MPABUI ATUKETA, OTBETHI
Ha BOIPOCHI, 3aKJIIOYUTEIBHOE CIIOB.

Ilpaxmuka: paboTa 1o OpraHu3alnuy MyOJuKaluy U IeMOHCTPALMU PE3yIbTAaTOB MPOSKTHOW W
HCCIIEIOBATENIbCKOW JEATENbHOCTH, B TOM 4YHCIE B JJIGKTPOHHOM BHAE B (QOpMe Npe3eHTalHH,
JI0KJIaja, BU1eo-(puiibMa, MakeTa  T.11.

Xapaxkmepucmuka 0CHO8HBIX 8UO08 OesmenlbHOCmU. 00CYXICHHE.
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OPTAHU3AIIMOHHO-IIEJAT'OI'MYECKHUE YCJIOBUSA PEAJIM3ALIUA
IMPOI'PAMMBbI

MaTtepuajbHO-TEXHHYECKHE YCJIOBUSA PeaTu3alui MPOrPaMMbl

- KommiekTsl 060pynoBanus mo noarotoske k OI'D o ¢puzuke

- [udposas nadboparopust «kHaydHbie u3MepeHus»

- [udposas nadboparopust «L-MHKpPO»

- HOYTOYKH

DopMbl KOHTPOJIS:

Tak KaK 3TOT Kypc SBIISIETCS JOMOJIHUTEIBHBIM, TO OTMETKA B OaJlJlaX HE CTaBUTCS.

VYyamuiics y4uTcs OLEHUBaTh ce0s M APYrux caMm, 4YTO I03BOJISIET pa3BUBATH YMEHUS
caMoOaHajM3a U CHOCOOCTBYET Pa3BUTHIO CaMOCTOATEIBHOCTH, KaK CBOWCTBY JIMYHOCTH yYamerocs.
BrisiBeHre mpoMeXYTOUHBIX U KOHEYHBIX PE3YJbTATOB YUAIIUXCS MPOUCXOUT Yepe3 MPaKTUYECKYIO
NeSTENIbHOCTh, 3aYeTHBhIC pPa0OTHI, BBICTYIUICHHS Ha KOH(EPEHIUAX, CMOTpaX, NpPEJCTABICHUE
MPOEKTOB B BUJ/IC TEKCTOBOI'0 JOKYMEHTA, Mpe3eHTaAluu, (pJdII-aHUMAIUH, BUEOPOINKa Win Web
- CTpaHuIbI (CaiTa), ydacTUe B BHICTABKAX MPOEKTOB, JAEMOHCTPALIUS SKCIIEPUMEHTOB.

Benymme TexHoJI0TMH:

Hcnonb3yloTcsi 37IEMEHThl CIEIYIOIIUX TEXHOJIOTUN: MPOEKTHas, MpOoOJeMHOro OO0ydeHHs,
HHq)OpMaIlI/IOHHO-KOMMYHI/IKaIII/IOHHaﬂ, KpI/ITI/I‘-IeCKOFO MBIIIJIICHUA, HpO6JICMHOFO auaiora, HFpOBaﬂ.

OcHOBHBIE MeTOIbI PA0OTHI HA 3AHSITHM:

BCIIYHII/IMI/I METOAaMU O6y‘-I€HI/I$I SABJIAKOTCA: qaCTHQHO-HOHCKOBOﬁ, METOA MATECMATHUYCCKOTO
MOJICIIMPOBAHUS, aKCHOMAaTHYECKHI METO/I.

Y4eOHO-MeTOoAMYECKOEe M HH(POPMALMOHHOE 00ecnedyeHre MPOrpaMmMbl

Jlureparypa

1. «udposas naboparopus» MeTtoauueckoe pPyKOBOJACTBO MO padboOTe € KOMILIEKTOM
obopynoBanusi u mporpaMMHbiM obecriedenuem ¢upmbl  «HAYUHBIE PA3BJIEUHEHU
M.,2011,89c.

2. [TpumepHas mporpaMma OCHOBHOTO 00111ero oopa3oBanus 1o ¢usuke 7 — 9 kmaccel. M.,
IIpocsemienue, 2008

3. [TpumepHas mporpaMmMa cpeaHero (MmojgHoro) odmero oopazoBanus no ¢uzuke 10 - 11
knaccel. M., [Tpocsemenne, 2009

4. VueOnuukn: ®usnka 7-9 knaccel,

S. «HMccnenoBarenbCKkue U MPOEKTHBIE paboThI MO (u3uKe 5-9 Kiaccel» ydebHOe mocodue
s obmeoOpa3oBaTenbHbIX opranm3auuii, A. A. Mapko, W. A. CwmupHoB. — Mocksa
«[Ipoceemenuey, 2021.

6. Meroanyeckoe nocobue «Peanuzanus 00pa3oBaTeNbHBIX porpamMm

€CTECTBEHHOHAyYHOW U TEXHOJOTMYECKOW HampaBieHHOCTeH 1O (U3MKE C UCIHOJIb30BaHUEM
obopynoBanus nentpa «Touka pocta» C.B. Jlozosenko, T.A. Tpymuna

7. Pabouas mnporpamma. Astopsl: E.M.I'yrhuk, A.B. IlepbimkuH u3 cOopHHKa
"ITporpammsl 1t 0011Ie00pa3zoBaTeabHbIX yupexaeHuil. dusuka. ActpoHomus. 7 — 11 ki1 / coct. B.A.
Koposun, B.A. Opnos. — M.: Ipoda, 2009.

8. ®usuka — 7 knacc, [lepoimkun A. B., IPO®A, Mocksa — 2006r

9. ®usuka — 8 kiacc, [lepoimikun A. B., [IPO®A, Mocksa — 2006r

10. ®uzuka — 9 knacc, [lepeimkun A. B., IPO®A, Mocksa — 20061

11.  Coopnuk 3amad no ¢pusuke. 7-9 xi. / CocraButens B. U. Jlykamuk, — 24-e uza. — M.
12.  TIlpocsemienue, 2010.
13. ®dusznka — §. CaMoCTOsITENbHBIC U KOHTPOJIbHBIE padoThl. — M.: JIpoda, 2010.

Crucok JIATCPATYPhI IJIA IEAaroroB.
15



1. 3akon Poccuiickoit ®eneparn ot 29.12.2012 roma Ne273-®3 «O6 obpa3oBaHuH B
P®» (c nocnenyromum U3MEHEHUSIMU U TOTIOJIHEHUSIMHU )

2. I'yrauk E. M. ®uszuka. § KII.: TEeMaTHYECKOE M MOYPOUHOE ITUIAHUPOBAHHUE K YYCOHUKY
A. B. Ilepeimkuna «®usuka. 8 xkmace» / E. M. I'yrauk, E. B. Peibakona. Ilox pen. E. M. I'yrauk. —
M.: Ipoda, 2002. — 96 c. ui.

3. Kabapaun O. @., Opnos B. A. ®usuka. Tectol. 7-9 knacchl.: Y4ueOH.-MeTOI. TocoOue. —
M.: Ipoda, 2000. — 96 c. ui.
4, Jlykammk B. U. ®usndeckas onumnuana B 6-7 kinaccax cpeaneit mkodbl: [Tocobue mis

yaamuxcs 5. MunskoBa P. JI. Temarndeckoe u moypodHoe miuaHupoBanue mno ¢usuke: 8- Kin.: K
yueOnnky A. B. Ilepeimkuna «®usmka. 8 kmacey/ P. JI. Munbkoa, E. H. Ilananotu. — M.: Dx3ameH,
2003. - 127 c. umn.

5. [Toypounsie pa3pabotku no ¢usuke C.E.llonsuckuii. k YMK A.B. Ilepbimknna M.:
«BAKO», 2004 — 223 c.:um.

KAJIEHJAPHO TEMATHYECKOE INTAHUPOBAHHME

IIpumevanne (0TMeHa,
No JUCT ;
HETPYI0CIOCOOHOCTH
3aHATHSA Tema 3ansiTus PYA ’
w/ KapaHTHH, J0II.
3aHsITHE YIUIOTHEHHE ¢
TeMOM M T.J1.)
1. BeogHoe 3amstme. llenmu wm 3amaum kypca. TexHuka O€30MacHOCTH.
[IpoekT u uccnenoBaHue: CXOACTBO U pazINyure BUIOB AATEIHHOCTH.
2 [IpakTukym: mpobiieMa 1 akTyalIbHOCTb.
3 Br16op TeMsI mipoekTa (uccienoBanus): 0OBEKT U MpeaMeT paboThI.
4 [ocranoBka 1eseii U 3a1a4 pabOThI, BEIIBUKEHUE THITOTES.
5 [Ton6op MeTO10B ¥ METOUK MCCIIECAOBAHMS: IUIAHUPOBAHUE PAOOTHI.
6 3HakoMcTBO ¢ 1UGpPoBOH sabopatopueld mno ¢usuke «HayuHbie
pas3BIIeYCHUS»: IPOrpaMMHOE oOecrieueHHEe 1 JaTYHKH.
7 [IpakTukyMm «3HaKOMCTBO ¢ HU(PPOBHIM JATIYMKOM TEMIEPATyphl U
JOTKOM «TerioBbIe SIBICHUSD.
8 UccnenoBarensckass pabora «MccnenoBaHue mpouecca OCTHIBAHHSA
BOzBI» ¢ Hcnionb3oBanueM LIJI u Habopa «TensoBble SBIEHUSI
9 [pakTkym «3HAKOMCTBO C IUPPOBBIM JATYNKOM TIOJIOKEHHS HA OCHOBE
MarHUTOYIIPABISIEMbIX KOHTAKTOB U JIOTKOM «MexaHuKay.
10 [Ipaktukym «OmnpeneneHue CKOPOCTH Tella, IBMKYILIETocs 0 HAKJIIOHHON
II0CKOCTH» ¢ ucnoip3oBanueM LIJI u Habopom «MexaHukay.
11 3HakoMCTBO ¢ I (poBOii 1aboparopueit L-MUKpo: mporpaMMHoe
o0ecrnedyeHne u JaTIUKH.
12 IIpaxtuxkym «lccnenoBanre TEIUIOBBIX CBOMCTB BOJbI B 3aBUCUMOCTH OT
KOHIIEHTPAL[H TIOBAPEHHOM COJIM B BOJIEY.
13-14 CtpykTypa Hay4dHO-HCCIIECIOBATEIHCKON pabOThL. TEeKCcT Kak MPOIyKT
HCCIIeIOBATENbCKON paboThl. M3ydyeHue oOpasloB W 3HAKOMCTBO CO
CTPYKTYpOW Hay4HBIX paloT.
15-16 [IporpamMmHasi 00pabOTKa [aHHBIX HCCICAOBAHUA: M3YUYCHUE CPEIbI
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ANEKTPOHHBIX TabimI Ha 6aze Microsoft Office Excel.

17-18 [Iporpammuass o0OpaboTka HaHHBIX WCCICAOBAHUS: HM3YyUEHUE CPEIBI
3JIEKTPOHHBIX TabmuIl Ha 6asze Microsoft Office Excel.

19-20 O6paboTka rpaduyeckoit napopmaruu B mporpamme Paint.

21-22 O0paboTka BUCO: paboTa B BUIEO - pEIaKTOpeE.

23-24 O0paboTka BUCO: paboTa B BUIEO - pEIaKTOpeE.

25-26 Odopmienre MpoekTHON paboTel B TeKCTOBOM pemakrope Microsoft
Office Word.

27-28 Odopmienre MpoekTHON paboTel B TeKCTOBOM pemakrope Microsoft
Office Word.

29-30 Odopmnenune npesenraruu padotsl B Microsoft Office Power Point.

31-32 Odopmienne npesenrammu padotsl B Microsoft Office Power Point.

33-34 Ipaktnueckas padota «3mepeHue yckopeHusi CBOOOTHOTO MafcHUs
Tena» ¢ ucnoiab3oBanueM LUJI u notka «MexaHukay.

35-36 Hudporoit naTunk abcomroTHOTO AaBineHus. [IpakTuKyMm:
1) wu3MepeHue CHIbI ApxuMesa,
2) wu3MepeHre MOMEHTA CHJIBI, JCHCTBYIOMIETO Ha phIyar,
3) wu3MmepeHue pabOThl CHJIBI YOPYrOCTH TIPH TOIBEME TIpy3a C
MOMOIILIO TIOIBHKHOTO MIJIA HETIOIBUYKHOTO OJIOKA

37-38 UccnenoBarenbckas pabota «ccneqoBanue TassHUS JbJia OT Pa3IHYHBIX
(haKTOPOB» C UCHOIB30BAHMEM JATUNKA TEMIIEPATYPHI.

39-40 UccnenmoBarensckass pabora «MccnemoBaHne CKOPOCTH HWCHApeHUs
JKUJIKOCTEI» C MCITOJIb30BAHUEM JIaTYHKA TEMIIEPATYPhI.

41-42 UccnenoBarensckass pabora «TemmoBsle aBurarenu OyIymiero» ¢
WCTIOTb30BaHUEM JIATUMKA TEMIICPATYPHI.

43-44 [IpakTukym «3BYK W €ro XapakTE€pPUCTHKW» C HCIOJIb30BaHUEM
UQpPOBOTO TATUHKA 3BYKA JBYXKAHAIBHOTO.

45-46 [paktukym «lccnenoBaHue OCBEIICHHOCTH B KaOMHETaX IIKOJIBDY C
KCIIOJIb30BaHUEM U(POBOTO JIATUUKA OCBEIICHHOCTH.

47-48 Pabora Ham nHAMBHYyaTbHBIM POEKTOM (HICCIEIOBAaHHEM)

49-50 Pabora Hax MHAMBHYaTbHBIM IPOSKTOM (MCCIICIOBAaHHEM )

51-52 Pabora Ham nHAMBHYyaTBHBIM POEKTOM (HICCIIEIOBAaHHEM)

53-54 Pabora Ha MHAUBHYaTbHBIM IPOSKTOM (HCCIICIOBAaHHEM )

55-56 Pabora Ham nHAMBHYyaTBHBIM POEKTOM (HICCIEIOBAaHHEM)

57-58 Padora ma IIK: wucnons3oBanme IIO 119 HOATOTOBKHM OTYETHOCTH
MPOEKTa (MCCIETOBAHIS)

59-60 Padora ua IIK: wucnons3oBanme IIO 119 HOATOTOBKM OTYETHOCTH
MpoeKTa (Mcciea0BaHms)

61-62 PaGora Ha IIK: wucmons3oBanue IIO I HOATOTOBKM OTYETHOCTH
MpoeKTa (Mcciea0BaHms)

63-64 Pabora na IIK: wucnons3opanue I[1O a8 MOATOTOBKHM OTYETHOCTH
MIPOEKTA (MCCIEIOBAHII)

65-66 [loaroroBka Te3ucoB padOTHI, pa3padOTKa MJIaHa NPE3eHTANH PAOOTHI.
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67-68 3amuTa NpoeKTOB.

Ipuiaoxenue 7.
IIpnMepHbIe TeMbl NPOEKTHBIX U HCCIe10BATE]bCKUX padoT

7 xnacc

. I3mepenne pu3nuecknx XxapakTepUCTUK JOMAITHUX KUBOTHBIX.

. [Ipubops! o pu3uke CBOUMH pyKaMH.

. KaproTeka ombITOB U 3KCIIEpUMEHTOB O (hU3HKE.

. ®U3MKa B UTPYIIIKAX.

. 'ne »uBEét snexTpuyecTBo?

. ATMoc(epHOe TaBieHHEe Ha APYTUX IUIaHETaXx.

. Pu3nKa B CKa3Kax.

. [IpocThie MexaHU3MBI BOKPYT Hac.

. [Touemy Macino B Bojie HE TOHET?

. [lapycHUKHU: UCTOPUS, IPUHIUI IBUKEHUSI.

. Onpenenenue WIOTHOCTU TeTpanHoi Oymaru u cootBercTBue €€ [[OCTy.
. Mudsl 1 nereHibl GU3HMKY.

. Jlerena 00 OTKpBHITHH 3aKOHA ApXHMena.

. Kak onpenenuts BBICOTY JiepeBa ¢ MOMOIIBIO MOJAPYYHBIX CPEACTB?

. UccnenoBanue ko3 dunmenTa TpeHus: 00yBU O Pa3IUIHYIO TOBEPXHOCTD.
. I3MepeHue mIoTHOCTH Teja YeJIOBeKa.

. I3Mepenue BBICOTHI 3[JaHHS Pa3HBIMH CIIOCOOAMH.

. I3sMepenne BpeMeHu peakiiu MOAPOCTKOB U B3POCIIBIX.

. 3uMa, pu3uKa 1 HApOHBIC TIPUMETEHI.

. JIpIXxaHHe ¢ TOYKU 3pEHHS 3aKOHOB (PU3UKHU.

. JleficTBUE BBITAJIKUBAIOIICH CHUIIBI.

. [IpuMeHeHre mpOCThIX MEXaHU3MOB B CTPOUTENBLCTBE: OT 3eMJISIHKH JI0 HeOocKpeoa.
. ApxruMezioBa cuia U 4eJI0BEK Ha BOJIE.

. ArperatHoe COCTOSIHHE XKelle.

03O\ LN KW
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8 Kiacc

. ApTepralibHOE JaBJICHUE.

. ATMoc(epHOe naBieHre — MOMOITHUK YeJIOBEKa.

. BrayxxHOCTB BO3/1yXa 1 €€ BIUSHHE HA KU3HENEITEIBHOCTD YEI0BEKA.

. Bmusinue 6y aaromiero Toka Ha KOppO3HIO MeTaslia.

. BiusiHue BHENTHUX 3BYKOBBIX pa3/IpakKUTENICH Ha CTPYKTYPY BOJIBI.

. BnusiHMe MarHuTHOM aKTUBALIMU HA CBOMCTBA BOJIBI.

. Bmusinue o0yBM Ha ONOPHO-ABUTATEIbHBIN anmapar.

. BozneiicTBie MarHuTHOTO MOJISI HA OMOJOTHYECKHE OOBEKTHI.

9. BripamBanue KpUCTauIoB U3 PACTBOPOB Pa3IMUHbIMU METO/IaMHU.

10. BeipamuBanue KpUCTaIIOB IOBAPEHHON COMIM U caxapa U u3ydyeHue ux GOpMbI.
11. I'naz. JedexT 3peHusi.

12. 3anumMaTenbHble (U3NYECKUE OIBITHI Y BAaC A0Ma.

13. V3MepeHue mI0THOCTH TBEPABIX TEN Pa3HbIMH CIIOCOOAMHU.

14. 3mepenne cuitbl TOKa B OBOIIAX M PPYKTaX.

15. U3mepeHne CONpOTHBICHHS U YIETBHOTO COMTPOTHBIIEHUS PE3UCTOPA C HAUOOIBIIEH TOYHOCTBIO.
16. MccnenoBanre HCKYCCTBEHHBIX HICTOYHUKOB CBETA, IPUMEHSEMBIX B IIIKOJIE.
17. N3yyeHue npuuuH U3MEHEHHUS BIIaXKHOCTH BO3/yXa.

18. Mcrapenue B MpupoJie U TEXHUKE.

19. UcnapeHue u BIaXXHOCTb B KU3HU )KUBBIX CYILIECTB.

20. McnapeHue u KOHJEHCALMS B )KUBOW IPUPOJIE.

03O\ LN kAW~
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21. Ucnons3oBanue 3ueprun ConHua Ha 3eMie.

22. VccnenoBaHue IBUKEHUS Kalelb )KUIKOCTU B BA3KOU Cpelie.

23. MccnenoBanue 3aBUCUMOCTH aTMOC(EPHOTO AABICHHUS U BIAXXHOCTH BO3yXa OT BBICOTHI
KOHTPOJIbHOM TOYKH.

24. HccnenoBanue 3aBUCUMOCTH 3JIEKTPUUECKOTO COITPOTUBIIEHUS IPOBOIHUKA OT TEMIIEPATYPHI.
25. UccnepoBanue U U3MepeHUE TEMIEPATYpPhI IUIABJICHUS KUJKUX CMECEH.

9 xnacc

1. BiiusiHue 3ByKa Ha KUBbIE OPTaHU3MBI.

. BnusiHue 3ByKoB U 1IIyMOB Ha OPraHU3M YEJIOBEKa.

. 3BYKOBOM pe30HaHC.

. I3yuenne paguanioHHON U HKOJIOTHYECKOW 0OCTAHOBKY B BallleM HACEIEHHOM IyHKTE.

. U3yueHue CBOMCTB 31€KTPOMAarHUTHBIX BOJIH.

. IHepuust — npuyurHa HapyleHus: IPaBUI JOPOKHOTO IBUKEHUS.

. InTepakTUBHBIN 3aJJaYHUK 110 OJJHON U3 TeM Kypca HU3HUKH.

8. MoHun3anust Bo3yxa — IyThb K JOJITOJIETHIO.

10. VccnenoBanue koddduiueHTa TpeHust 00yBU O pa3IU4HYI0 TOBEPXHOCTb.

11. MccnenoBanue MEXaHMYECKUX CBOMCTB MOJUITUIICHOBBIX IIAKETOB.

12. UccnenoBanyie NOBEPXHOCTHOTO HATsHKeHUs pactBopoB CMC.

13. UccnenoBanue pacipoCTpaHEeHHs yIbTpa3ByKa.

14. VccnenoBanre CBOMCTB KaHILIECISIPCKON CKPETKH.

15. UccrnenoBanue cpaBHUTENBHBIX XapaKTEPUCTUK KO3 PuLimeHTa TpeHus I Pa3InIHbIX
MaTepHuaoB.

16. ViccnenoBanue TEIION30JIMPYIOLIUX CBOMCTB Pa3JINYHbIX MATEPHAIIOB.

17. UcTtopus co3anus JamMIo4eK.

18. UcTopust pa3zsuTHs TenedoHa.

19. Kak ynpaBnaTh paBHOBECHEM?

20. Kakoe neb6o romyboe! Otuero ono takoe?

21. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO NBIKEHUS MPHU HCIOJIB30BAaHUHM TpeHaxkepa «Oeropas
JIOPOKKA».

22. HUcropuyeckass pPEeKOHCTPYKIMS ONBITOB l'anmmies MO OMpPENeNeHHUI0 YCKOpPEHHs CBOOOJHOTO
naJeHus Tell.

23. TIpuHUHMIBEl pabOTHI IPUOOPOB Ik U3MEPEHHS CKOPOCTEN U YCKOPEHHH.

24. I[IpumeHneHnne cBOOOHOTO MAICHUS ISl U3MEPEHHUS PEaKIIUU YeIOBeKa.

25. Pacuer TpaeKTOpHuM JBHKEHHS NEpCOHAXKEN pacckas3os P. Pacmo.

26. Uctopuueckasi peKOHCTpYKLHs onbIToB KynoHa 1 AMOHTOHA IO ONPENEIECHNUI0 BEJIUYUHBI CUJIBI
TPEHMSI CKOJIbKECHHUS.

27. IlepBble HCKYCCTBEHHBIE CITYTHUKU 3€MJIH.

28. Kak oTiIn4aroTcsi MEXaHUYECKHE MPOLIECCH] Ha 3eMIIE OT MEXAaHUUYECKUX MPOLIECCOB B KOCMOce?
29. Tena CoslHEYHON CUCTEMBI.

30. OTKpbITHS Ha KOHYMKE TIepa.

31. PeakTuBHOE IBM>XCHHE B TIPUPOJIC.

32. PaccnenoBanue JITII ¢ mnoMomibro 3aKk0HA COXpaHEHUS UMITYJIbCA.

33. CtpyHHBIE MY3bIKaJIbHbIE HHCTPYMEHTHI.

34. KonebarenbHbIE CUCTEMBI B IPUPOJIE U TEXHUKE.

35. UccnenoBanue 3M€KTpU3ALUU PA3ITMYHBIX TEIl

36. Mukpomup. Moaenu aroma, cyiecTBoBaBiire 10 Hayana XIX.

37. Uctopust OTKPBITHS U JEHCTBUS FaIbBAHUYECKOTO 3JIEMEHTA.

38. Uctopus co3nanus 31eKTpOPOPHOI MAIIUHBL.

39. OnbIT BosibTa. DIIEeKTpUYECKUI TOK B JIEKTPOJIUTAX.

40. Co3naHue rabBaHUUECKUX 3JIEMEHTOB U3 NTOAPYYHBIX CPE/CTB.

41. DneKTpUYeCKUN TOK B KUIKOCTSIX CO3AAHUS «30JI0TOTO KIIFOUUKaY.

42. IIpuHIMIIBI paAUOCBA3H U TENEBUICHUS.

~N N kW
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43.
44.
45.
46.
47.
48.
49.
50.

51

Bnusinue OM u3nydeHuil Ha )KMBbIE OPIraHU3MBI.

DnekTpomarauTHoe uznydenue CBY-neun.

Hcropuueckas peKOHCTPYKIMS ONBITOB AMIIepa.

M3rorosneHune kaMepsl - 00CKypa U UCCleIoBaHHE N300paKeHHsI ¢ TOMOLIbIO MOAETIH.
IIpakTueckoe NpUMEHEHHE INIOCKUX 3€PKAIL.

IIpakTH4eckoe UCTI0IB30BaHNE BOTHYTHIX 3€pKall.

W3roroBieHue NeprUcKona U HaOMIOCHHS ¢ TIOMOIIBIO MOAETIH.

Hcropus uccieoBaHus CBETOBBIX SIBJICHUM.

. UcTopnueckast pekoHCTpyKLus Teseckona [ anumnes.
52.
53.
54.
55.

N3rorosieHue kaneiaockona.

Hcropus nzydenus atoma.

Nzmepenne KI1/] conneunoit 6arapen.
HeBuanmbie n3nydeHus: B CIEKTPE HarpeThIX Tell.
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