ABTOHOMHAS HeKOMMep4YeCKad OpraHH3alliA
JONONHHTEILHOrO IPodeccHOHATEHOIO 00pasoBaHIiA
«OTKpBITOE OOpa3oBaHHEN

VTBEPKIALO: YTBEPKIAIO:
gu%};}_\ Y/ aﬁﬂf Cen / Tupextop AHO JITTO

«OTKpEITOE 00pa30BaHIEe
b=

(25’ fl'& at’ﬁa?c b -

W %f s S e
it = 3 [l i s A A TonoB
f i nodfiice f _/"},;" pat:nrng'q@mmﬂm;ru
\_ : -- J ‘ ] -"\._.r{ i - B ‘

K JEEE < iigm = \

N e N e /
i

JOITOJIHUTEJIbHA A OBLIEOBPA30BATEJIbHAS
«MATEMATHYECKOE MOJIEJITMPOBAHHWE B ®HU3HUKE»

Bozpact obyuaronmixes: 14-18 ner
Cpok peam3amuu: S THeit (20 ak. 9acoB)

Mocksa., 2020 1.



IosacHumenbHaa 3aNUCKA

TexHU4YECKOE HANpABlEHHE [POTPAMMBI BKIIOYAET MAETeH B MPAKTHKM CO3MAAHHA
HCKYCCTBEHHO-TEXHUYECKHX OOBEKTOB, NOCTPOSHHBIX MO 3akoHam mnpupozsl IIporpamma
TIPEANoNaraeT IPONeAeBTHKY 0a30BBIX NPEACTABNCHHI O KOHCTPYHMPOBAHUH, MONENHPOBAHHN 1
TeXHUYeCKOM Boromienuu wupei. [lporpamma obecrieumeaer 00y4alOMAMCS BO3MOXKHOCTB
MPOAHAIM3HPOBATE KOHTEKCThL, ONpENeNntouie noTpedHOCTH B TOM HIM MHOM HHKXCHEPHOM
u300peTeHHy, PACCMOTPEHMS  BONPOCOB  TEXHHYECKOro  OOECTIEHEHMs — COBPEMEHHOH
KU3HEAEATeIbHOCTH. OCHOBY MPOrpaMMEl  COCTABIAET NMPOOHO-IIOUCKOBBIE MCCIIEIOBATENBCKHE
(hM3NKO-MATEMATUYECKHE 3a0a4H.

MaremaTuka U Qusuka Beeraa ObUTM HEOTHEMIJIEMOH M CYIIECTBEHHOH COCTABHOH HACTBIO
4EJIOBEYECKOll KyNbTYpbI, OHA SBIAETCA KIFOYOM K MO3HAHMIO OKpy’Karomero mmpa, Gasoit
HAYYHO-TEX HUUECKOTO TPOTPEecca H BayKHOH KOMITOHEHTO#H passuTus TnuHOCTH. Q4eHb 9acTo Mox
OCHOBHOH 11€JIbI0 MaTEMaTHUeCcKoro u (usideckoro 00pa3oBaHus MOAPA3yMEBAIOT IIOATOTOBKY K
Oymyieit mpodeccun, kK TOCTYmIeHMO B By3. HO He MeHee BaKHO BOCHMTATh B YETOBEKE
CTOCOOHOCTD MOHMMATH CMBICT [TOCTABICHHOH NEpen HUM 3a1a4ul, yMEHHE NIPABUIIBHO, JIOTHYHO
pacCy KIaTh, YCBOWTB HABBIKH ANTOPUTMHIECKOro MpleHus. Kaxnomy HeoOX0onumMo HayqUThCs
AHAJIM3UPOBATh, OTJAMYATH THMIOTE3y OT (PaKTa, KPHTHKOBATH, CXEMATH3MPOBATh, OTYCTIIHBO
BhID@KaThb CBOHM MBICIH, C ZAPYrOd CTOPOHBI - pPa3BUTL BOOOPAKEHHE ¥ HHTYHLIHIO
(pOCTpaHCTBEHHOE NPE/ICTABIEHHe, CIIOCOOHOCTE NPENBUIAETL PE3YNLTAT U MpeayragaTs myTh
peiuenusi). Muade rosopsi, MareMaThka W (PU3MKa HYXKHbI JUIA HHTCIUIEKTYAIIbHOTO Pa3BHTHA
JHYHOCTH, JAK0T LIHPOKOE MoJie U1k HCCISNOBaHHS.

B ycnoBHSX [MCTAHIMOHHOTO O0pa3oBaHusl HA DPAasBUTHE YYAIIMXCH, (OPMUPOBAHME
NO3HABATEILHOIO HHTEpeca HauboIee YCMeIIHO BIMIOT CAMOCTOATENbHEIE PAGOTE! MOMCKOBOTO
M HCCIEIOBATENBCKOr0 XapakTepa. TaKWMH BUIAMH HEATEIBHOCTH SBIHOTCH TPAKTHIECKHE
paboThl ¢ 3eMeHTaMH HccnenoBanus. HMccnenosarenbekas NEATENBHOCTE — CAMOCTOATENbHAS
NEATENbHOCTh YUAIIHXCS, HO YIHTEb MOXKET YIIPABJIATEL NPOLECCOM MOSABIEHUS H NPEOAOICHHS
3aTPyAHEHHU, [POrHO3MPOBaTH HX IOsBIeHHE. I[IpH ONpeNeNeHMH 3amad M KOHKPETHBIX
METOIHMYECKUX TIPHEMOB OCYLIECTBIICHHMA TENArOrMHEeCKOH NONAEPKKM CIENYeT MCXOAWTEH H3
HHIMBHAYaJIbHBIX 0COOSHHOCTEH WKOILHUKOB, OCO3HAHMS HMH CaMHMH TIPOONIEM M 3aTPyAHEHHH
B HMCCIENOBATEILCKOMN AEITENBHOCTH.

ITox wMCCnenoBaTENbCKON 3amadell MOHMMAKOTCS KOHKPETHBIE AaCHEKThl IOCTAaBIEHHOH
HAY4HOH mpOONeMBbl, BBIICHEHHE KOTOPHIX HANpaBlIeHO Ha €e pemeHue. Takue 3amayu
[PEANONaralT pereHne npobieMsl, OTBET Ha KOTOPYIO HE SABJIACTCA OYEBHIHBIM M HE MOWKET
OBITH TONMy4YeH IMyTEM MPsMOrO NPHUMEHEeHMs M3BECTHBIX cxeM. Pemenue mpobiemsl SBIAETCA
CHIOKHBIM  TIPOIIECCOM  MBICIHTENBHOM — AEITENbHOCTH  4YENOBEKa, HANMpaBIeHHOH Ha
npeobpa3zoBaHue NpeaMeTa, OMHCAHHOTO B COAEP/KAHMU 3aadM, Pa3speleHHe TPOTHBOPETMs
MEKIY yCIoBHEM 1 TpeboBaHMEM 3aa4d, NONyYeHHe II03HABATEIbHOTO pe3ynbTaTa. Pemenue
TAKMX 3a7a4 MMEET JUisl yualquxcss OOJblioe pasBUBAIOLIEe M BOCIUTATENbHOE 3HayeHue. Ouu
CIIOCOOGCTBYIOT PAa3BATHIO MEBILIJIEHHS, €rO ONPENENeHHOro CTHIA, KYJbTYPhL, (GOpPMHDPYIOT
reomeTpudeckue, Gpuznuteckue npencrasienns. HaBbikyu CaMOCTOSTENEHON H HCCIENOBATENLCKOM
pabotsl, criocobCcTBYIOT HoNee rryOOKOMY TIOHUMAHHMIO MATEMATHKY B (DH3UKH.

OnHako B MOAABISIOIIEM OOJBITHHCTBE MIKOJ MO MHIMBHAYAILHOH MCCIEN0BATENbCKOH
pabotoit moHuMaerca monypedepaTuBHas padoTa, B KOTOPOH YYEHHK TIPOSBHI HEKOTOPYIO
CaMOCTOSITENILHOCTh B M3JIO/KEHMH BHEMPOrPaMMHOr0 Martepuana. Pasymeercs, Takas padora,
HponeNaHHas CAMOCTOSTENbHO, MOKeT OBITh BO MHOIMX OTHOWIeHWsX monesHoil. C mpyro#
CTOPOHBI, P MACCOBOM ¥ 00s3aTeNbHOM MpUMeHeHHH 3Toi (opmer paboTe! B poccHiicKHX



YCIOBHSX CTOMT OJKMIATH IIOTOKA XAITYPHBIX KOMITHIAL{MH HITH MIPOCTO CKAYaHHBIX U3 HHTEPHETA
pabor.

Ho, kak 6l TaM HU 6bUTO, BHEypOUHAs (HOPMa HCCIENOBATENbCKOH PaboThl LIKOTBHUKOB 32
nocmemuue 20 JIeT cTana 3aMeTHON YacThio (GHU3MKO-MATEMATHIECKOTO OOpasoBanus B Poccuu
(co CBOVIMM ILTFOCAMM ¥ MHHYCAMH).

OnHAKO 3TOTO HEMb3s CKa3aTh O OPYroi GopMe NMPUMEHEHHS HCCIENOBATEIbCKUX MOAX0N0B
npu obyuenun (usmke u Maremaruke — paboTe Ha ypoke B MaccoBoi wkome. Jlrobas
HECTAHIAPTHAA 3a71a4a CONEP/KAT B Cebe TOT MITH HHON 3TeMEHT UCCIENOBAHNS, HEOOXOUMOCTD
06061aTh, AeAaTh NPEAIOI0KEeH S, TPOBEPSTh THIOTe3s! U T.. HO B MpaKkTHKe BpeMst OTBOAUTCA
MCKITIOYHTENBHO HA YCBOSHHE «TEOPETMYECKOTO MaTEPHANa» i (IPOPEIIHBAHKE» HEOOXOAMMOTO
ans oksamena HaGopa ympakHenuil. CnojkHble, HECTAHAAPTHBIE, ONUMITHAAHBIE 3aady
«CPEmHEMY» YUEHUKY HE 110 CIHJIAM, B PE3yJIbTaTe 4ero GONbIIHHCTBO YYCHUKOB HE [ONyYaroT Ha
ypoKax (QU3NKH, MaTEMAaTHKH OMbITA YIOBONLCTBHS OT CAMOCTOATENBHOTO OTKPLITHS, a HX 0DIHe
MEBICTUTE/ILHBIE YMEHMsSI Pa3BHBAXOTCS HeJOCTaTodHO. Hakomel, 3aMeTwM, 9TO MpPOBEACHHE
[IOIIArOBOr0 WCCTENOBAHMSA Ha TOHOOHBIX YpOKax ropaszio Omvke K TPHUBBIYHON YYEHHKY
HesITeNbHOCTH B 06macTy QU3HKY ¥ MaTEMATHKH, 9eM HalMcaHue pedepara HA 3aMaHHYIO TEMY.
Peteparusnas paboTa 4acTO BOCIPHHAMAETCS YYEHUKAMH KaK OTAeNbHAs (OpMa NeATebHOCTH,
Mano CBA3aHHAS ¢ OOmMMHM  3ajadaMu  (USHKO-MATEMaTHHYECKOro  00pa3oBaHus,
HCCISNOBATEIbCKHE JKE 3aJaudl TMOALEPKUBAIOT HHTEPEC K OCHOBHBIM KypCaM M pPasBHBAKOT
pasHooGpasHbie QUIUKO-MaTeMaTHIECKHEe YMEHH, HeOOXONIMMBIE, B YACTHOCTH, U AT YCTIEIHOM
CHauy 9K3aMEHOB.

OCHOBHBIMH ~ [IPUYMHAMH PEOKOr0 HCIONL30BAHMA HMCCIENOBATENbCKHX 3aqad B
00pa30BaTesIbHOM IPOLIECCE B paMKaX YPOKa B MacCOBO#H NMPAKTHKE MOXKHO HA3BATh CIEAYIONIHE:

1) OrcyrcTBHE HE0OX0AUMOr0 Y1e0HOT0 BPEMeHH

IIpoBeneHre yYEHHKAMH CaMOCTOSTENBHOTO MIIHM TPYIIIOBOTO MCCICHOBAHHA IO TEME,
BXOIsIIEH B oOf3aTenbHyH Mporpammy, a Tem Oonee MmO TeMe, BBIXONAMIEH 32 MPEnensl
TporpaMMel, TPeOyeT AOMOTHMTETBHOr0 y4edHOro spemenn. CucTeMaTHueckuil pacckas
YUMTENS ¢ TPAMOTHO BEICTPOSHHOMN CHCTEMOW YIPaKHEHHH U 3a7ad II0 HOBOH Teme TpedyeT B
ABA-TPH pa3a MEHBIIE BPEMEHH Ha €& OCBOGHHE, YEM CAMOCTOATENbHAs (IPYIIOBas HIH
MHOUBHIYaIbHAs) paboTa YYEHHKOB, HAalpPaBJICHHAs HAa MCCIENOBATENILCKOE pEIleHHEe HOBOH
npo6nembl. CoBpemenHble y4eGHbIE IporpaMMsl B Poccuu conepikar ogedb G0ubmoi 06bém
H3y4aeMOr0 MaTepHaJa, BPEMEHHEBIE 3aTPaThl Ha H3YYEHHE KOTOPOrO PAacCHUTAaHBl aBTOPAMM
IpOrpamMM HCXOZs W3 TPANULHOHHBIX LeJell ¥ METOIOB NpEnonaBaHus. Y YIHTesl NPaKTHYECKH
HET pe3epBa BPEMEHH, 4TOObI 103BOIHT cebe MPOBOOMTD ¢ y4eHUKAMHE MCCIEN0BAHIE HA YPOKE.
Ecnu 370 paccyskieHue ¥ HE BO BCEM OOBEKTMBHO BEPHO, TO BOCIPHHHMANT CHTYAIHIO
OONBITMHCTBO POCCHHCKUX y4UTeNeH HMEHHO TaK.

2) OTCyTCTBHE ONBITA HCCJIEA0BATENLCKOMH Pab0oThl Y CAMMX yauTe/IeH

Vuaurens HU B CBOEM IUKONBHOM AETCTBE, HU NPH 00y4EHUH B MHCTHTYTE, KaK TMPaBUIIO, HE
HMENIH OMNBITA HCCIENOBATENbCKOH paboTel. MHOrue HCCIENOBaTENbCKUE 3a[avy LIKOJIBHOIO
YPOBHS TPYAHBI JaXe IJisi CHIBHBIX yuMTeneH, Tak KaK HeMPUBBMHBI CBOEH MOCTAHOBKOM.
TpebyroTesa cnelpanbHple Kypehl Mo 00y4eHHI0 y4WTeNel Kak PEIlIeHHI0 TaKuxX 3azad, TaK H
OpraHu3allid HCClefoBaTensckod pabotel B kiacce. Ham  ONBIT  MOKA3bIBAeT, HTO



3aMHTEPECOBAHHBIE YYMTENS OBIALCBAOT STHMH YMEHHAMM M TPHOOPETAIOT BKYC K PELICHHIO
TAKMX 3a7a4 AOCTATOYHO OBICTPO.

3) OrcyrcTBae xopomero HA0opa HCCIEJOBATENCKHX 32129, HOCHILHBIX 00BITHBIM
MKOJbLHHKAM

Habop xopomo momoOpaHHBIX y4eOHLIX 3aja4 — TTABHBIH HWHCTPYMEHT KaueCTBEHHOIO
obydeHns MaTeMaTvKe. B OTJIHYHE OT CO3MAHHA yNpaKHeHMH 17 OTpabOoTKM HaBbIKa MK
TEXHHUECKOTO NPUEMa, CO3aHue HOBOM yueOHOH 3amaun (MHTepecHOH, Kpacusoi, riyOokol 1
T.J.) — MPOLECC TBOPYECKUIt W TIOTOMY Hempenckasyembld. HeBo3MOKHO CECTh U 3a [Ba daca
NpUAYMATh XOpoiuii Habop HUCCNeNOBATENbCKUX 3amad 1o AaHHOH Teme. He o4eHb CIOMKHBIX
HCCNIEIOBATENBCKHX 3a/ad MMOKa HAKOIUIEHO SIBHO HENOCTATOYHO (CM. HEKOTOpHIH Habop Takmx
sapay B kHure Crubnesa, 2015). MoxHO HagesTses, 9To Hepes 20-30 JieT COBMECTHBIE YCHIIHS
TIEaroroB PasHbIX CTPaH MPHBELYT K TOMY, 9TO coOpaHMe TakMx 3a1ad cTaHer Oorade, HO Ha
IAHHBI MOMEHT HH B OHOM POCCHICKOM yueOHHKe win yueOHOM [10coOUH HeT A0CTATOYHOrO
Habopa HCC/IENOBATENBLCKHX 3a0a4, KOTOPBIE YUYMTEN: MOT Obl PEryJSIPHO MPUMEHSTH IIPH
pabote B MAaCCOBOI LIIKOJE.

4) CnoxHOCTh B ILNIAHHPOBAHMH ¥ YNPABJIEHHH YPOKOM, MOCTPOEHHBLIM M0 MOJEJH
HCCIeJ0BAHMS

OMBITHBIA YYUTENb JIETKO CO3HAET IUIaH YPOKA, MOCTPOSHHOrO IO TPaIHIIHOHHBEIM MOEISIM.
B xnaccmueckux (opmax paboThl jerde OLEHHUTH HEOOXONMMOE BPEMd, CHHXPOHH3MPOBATH
paboTy CUNIbHBIX M ClabbIX YYEHHKOB, [aBas CHJIBHBIM yHUEHHKaM [IONOIHUTENbHEE, Oonee
TpyOHBIE 3aadi, HOOMTHCS BBIIONHEHHs NMOCTaBISHHEIX 337ad. Ilpu pemenHun KiaccH9ecKodH
3a/1a49H OIBITHBIHA YYUTEllb MOJKET JIETKO MOATOJIKHYTh YHeHHKA, YKa3aB eMy CIeAyHIIHH mar
pelieHns, Py PEeLIeHUH K€ HCCIeN0BaTeNbCKOll 3ajaut 3TO YaCcTO CAENATh ropasfio CIOXKHEE, H
MO3TOMY €CTh PHUCK, YTO YYEHHKH OyayT miuTenbHoe BpeMs «Oykcosarsy. OoHUM CI0BOM, YPOK,
Ha KOTOPOM LIKONBHHKM IPOBONAT CAMOCTOSTENBHOE HCCleoBaHue, Tpebyer oT yuurens
GONIBLIHX HMIPOBH3ANHOHHBLIX W OPraHU3ALHOHHBIX YMEHMH, Oojabmeli rudkocTH B
ompeaesieHHH y4eOHbIX uenedl W OUeHHBAHHMSE MX JocTikeHusi. Ilpm cospemeHHOH
MEPErpyKEHHOCTH yyuTeNneH Ui perynapHoil noaroToBku Oomee cnoxHOTO 1O (opme
TIPOBEJIeHNs YPOKa Y DONBIIMHCTBA YYHTENEH IPOCTO HET PECYPCOB.

5) CnokHOCTH B OLEHHBAHUH HCCIEA0BATENLCKOH PABOTHI 110 MATEMATHKE

YacTo pe3ynpTaToM NPOBEIEHHOTO Ha YPOKE HCCIENOBAHMUS SBIACTCA HE MONHOE pelleHue
[IOCTABIEHHON NpPOOIEMBL, @ HEKOTOPbIE YaCTHYHBbIE NMPOABIKEHMA B NMOHMMAHHUH CHUTYaLlMH.
Hampumep, ofHuM U3 Pe3yabTATOB MOKET ObITh ONpPOBEPIKEHHE BBIIBUHYTOR CaMUM y4eHHKOM
HEBEPHOM runoTessl. B uccnenopartenbckoi 3amade B 60ibilel Mepe BaskeH MPoIlece pelieH s,
a He JIOCTHTHYTBHIH pe3yibraT. DUKCANHS 3TOTO mpomecca, a Tem Oonee OoneHMBaHME €ro 1o
HEKOTOPBIM 3apaHEe CO3JIAHHBIM KPHTEPHUAM HaCTO BhI3BIBAET Oonbliue TpynHocTH. OueHuTsb
CTaHAAPTHYIO CAMOCTOATENBHYO (KOHTPONBHYIO) paboTy, IPOBEPSAIOLIYI0 KOHKPETHEIE YMEHUA U
HABBIKH 110 JAHHOM TeMe, TOPasao MpoLIe, YeM HCCIEN0BATENLCKYIO PaboTy, B KOTOPO OTpaKEH
MHIMBHIYATLHBIHA X0 MBICTH YaeHuKa. Tak Kak CHCTeMa OLeHUBaHUS (cucTeMa oOpaTHOH cBA3H
C YUEHMKOM) B LIEIOM SBMSETCS NMpoDIeMHON 30HOH POCCUHUCKON IIKONBI, YIMTENA ONacaroTCs,
YTO €3 NPHBBIYHOI0 OLeHHBAHMS IKOJLHHKH He OyIYT 10CTATOYHO CEPbE3HO OTHOCHTHCH




Kk Takoii (opme paGorei. Takum 00pasoM, HCCIENOBATENBCKME 3a1a4d NPHIHCIAIOT K
IIOMYHTPOBBIMY TIPHEMaM 00yd4eHHsA, MHOI/1a HeOOXOIMMEIM LLIA TICHX OJIOTHYECKOH Pas3rPy3KH,
HO IANEKAM OT OCHOBHBIX 3a1ay ¥ METONOB 00yUEeHHS.

6) Biusinue 3aAaHANR HTOrOBOMH ATTECTAUMH HA (POPMEI y1eGHOM NeATeIbHOCTH HA ypOKe

Kakue Obl mpeKkpacHbie 3afaud  (DHU3HKO-MaTeMaTHueckoro oOpasoBanuss HM ObUIM
PONMCAHE! B KOHUENIMM Pa3BUTHs POCCHiicKoro ofpasosanust win B mpeamdyse yueOHo
IPOTPaMMBI, peasibHbie (POPMBI paGOTEL, THITHI 327134, AKLIEHTBI TIPH H3Y4EHHH TOI HIIH MHOH TeMbI
BO MHOIOM ONPeaeJisiiOTCH THIIAMH 3aJaHHH, NpeIaraeMblx Ha HMTOroBOi aTTecTaunu. Tax,
B BapuaHTax EMHOTO roCyHapcTBEHHO SK3aMeHa, HAampUMep, IO MAaTeMaThKe TONbKO NBE
nocneHue 3a1a4n (3a1a4a C TAPAMETPOM U 3ajja4a O CBOMCTBAX HEKOTOPOTO KIacca HHCeN) C
BOMBIIONH HATSKKON MOKHO HA3RaTh 3aJ@daMM Ha UCCIENOBAHHE. YTOOBI CIIPABUTHCA ¢ STHMH
3aMauaMy TP KpaiiHe MAjioM KOJIHYECTBE BPEMEHM HA 3K3aAMEHE, YHEHMK JNOIDKEH BIAACTh
MHOTHMH HECTaHJAPTHBIMH, XOTs (OpPMaibHO W HE BBIXOMANMMH 33 DAMKH IIPOTPAMMBL
meronamu. ONHAKO 5TH 3a[a49d NPeLHa3HAYCHBI I YIEHUKOB CAMOTO BBICOKOrO YPOBHA M HA
CHTyalHr C MaCCOBBEIM IIKOIIbHBIM OGPMOBHHHGM COBepIﬂeHHO'He BIHAKOT. TaK Kak B LenoM
MAaCcCOBOE W MaTeMaTuueckoe, u ¢usuueckoe oOpasopanne B POCCHH HAaXOOMTCS B JOBONBHO
rradeBHOM cocTosHuH (cornmacHo otyeram OHITH 0x0n0 MONOBHHBL BEITYCKHHKOB HE YCBAaHBAKOT
nporpammy 10—11 k1accoB), OKUAATE BBEIEHNA B HTOTOBYIO ATTECTALIMIO OOBLIETO YHCIIA 327134
¢ BJIEMEHTAMH MCCTIenoBaHus He npuxoaurcs. Takam obpasom, hopMa COBPEMEHHOr0 dK3aMeHa
HHKAK He CTUMYJHPYeT Y4YHTe/Nsi M YJEHHKOB MACCOBOH MIKOJbI PemaTh 3amayvd
HCCIe10BATENBCKOT0 XapaKTepa.

IlosToMy HaHHAsI MPOTPAMMA €CTh HONBITKA IIOKA Hepe3 CerMeHT «JOMONHUTENLHOTO
obpasoBaHus» HaThb BO3MOXKHOCTH ydamumcs 8-9-x  KIAccoB MOTPYSHTCA B MHD
MCCTIENIOBATELCKHMX 3a/iad 9epe3 OpPraHM3alMi0 CBOMX MpOOHO-IIOMCKOBRIX AedCTBMA. A s
5TOT0 He0OXOIMMO BBIJIO MTOAOOPATE, HANTH «XOPOIIHE» HCCIEIOBATEIECKHE, TOUCKOBLIE 3a/1a4H1.
B 3ameuarenbHoil kuure A. M. Cribuesa «MccnenosaTenbCKie 3a1aqs Al HAMHHAIAX (CM.
Crubnes, 2015) naercst Cleayrolias XapakTepHCTHKA XOPOIIEH HCCIeNOBATENBCKON 3a/iauu:
«XOpoIIas 3a/1a4a sl HAYMHAKLIMX — Ta, B KOTOPOii €CTh €CTECTBEHHBIH ITAPaMeT, MO KOTOPOMY
MOJKHO JIBUIaThCsl B HCCIEIOBAHHM, T.€. JIETKO BBbIOENsAEMas IOCIEN0BATEIbHOCTE HaCTHBIX
CTy4aes, TaK YTO B KaKIBI MOMEHT YYEHHK CaM TNOHMMAET, YTO MOXKHO HENaTh NANbIIEX.
JloBaeuM, 9TO IJisi pabOTHl C PA3HBIMH IO YPOBHIO (H3MKO-MATEMATHYECKOH MOATOTOBKH
0COBEHHO MONE3HO, KOT/IA B PENIEHHH 32124l MOJKET ObITh HENPHUBEIMHBIM JUIS Y4EHHKOB 00pazom
HCTIONB30BaH M3BECTHBIM MM TPOrpaMMHbiil MaTepuan. Kpome TOro, BaKHbIM KPUTEPHEM IPH
paboTé ¢ HEONHOPOAHOH TIPYNNOH TMOAPOCTKOB SBISETCH BO3MOMKHOCTR MBIKCHHA KaK
HeOONBIIMMH, TaK W Oonee KPYIHBIMH IIaraMy, a Takke HAIUYME Y 3a7a4i eCTeCTBEHHbBIX
obobmennti.

Hrak, npeanaraemas nporpaMma COpHEHTHPOBaHa Ha ()OPMHUPOBAHME AKTHBHON THYHOCTH,
MOTMBMPOBAHHOM Kk CcamMo00pasoBaHMio, oOnamaromedl JAOCTATOYHBIMH  HAaBBIKAMM |
[ICHXOJIOTHYECKAMH  YCTAHOBKAMM K CaMOCTOSTENBHOMY TOMCKY, OTOOpy, aHaiusy o
ucronb3osanuo uHGopmammu, Ocoboe BHAMaHME YAENAETCS MO3HABATENBHOH AKTUBHOCTH
Y4YAIMXCS, WX MOTMBHPOBAHHOCTH K CAMOCTOATENbHOH yueOHOH pabote. B cBsisu ¢ 3TUM mpH
OpraHH3aIMH yueOHO-TI03HABATELHOM JIeATEIBHOCTH TIPEATONAraeTes CAMOCTOATENbHBIE BEIOOD
y4AlIMMCS OTpPENENEHHON HCCIeNOBATeNbCKOM 3a7a4ul ¢ TOCTENyIomel 3amuToi roToBoro
NPOAYKTa B BHJE [IPE3SHTALMH, TIPOEKTA, MOEIH U T.JL.



[IporpaMma COOTBETCTByeT TpeOoBaHMAM mnpuka3a MUHHCTEPCTBA —NPOCBEIICHHS
Poccuiickoit @enepanuu ot 09.11.2018 r. Ne 196 «O6 yrsepsaerun Ilopsnka opraHusaiyi u
ocyllecTBIeHHs 00pa30BaTeNbHOMN AeATeNbHOCTH 1O AOMOIHATEIBHBIM 00111e00pa3oBaTEIbHEIM
IPOrpaMMaM» ¥ OCHOBHBIX TONOKeHHIT METOMMUECKHX PEKOMEHIALMH 10 NMPOSKTHPOBAHMIO
JOTIONHUTENBHEIX OOLISPA3BUBAIOIIMX TPOrpamMM (BKIIOHYAS DA3HOYPOBHEBbIE MPOrPaMMB),
peKoMeHIOoBaHHbIX MuHUCTepCTBOM 06pasosanus 1 Hayku Poccuiickol Denepauun (nmuceMO OT
18.11.2015 Ne 09-3242)

ITporpaMma Moapasfesiercs Ha maTh 6mokos: 1 60K — napagoKChl MONENMPOBAHH, 2 Bnok —
1IpOBHO-TIOMCKOBLIE AEHCTBIS HA BBIOOp MOAPOCTKOB; 3 ONOK — HHTEPAKTUBHAA MATEMaTHKA H
HCCNENOBATENbCKME (u3Hueckue 3amaud; 4-5 GOk — MpoeKTHas (U3MKO-MATEMaTHYecKas
OPOSKTHAA 3a7a49a

Kaskaptit 610K BKIOUaeT B cedd pasivyHble 00pasoBaTelIbHBEIE QOPMBI: 3KCTIEPTHBIE JIEKLIHH,
NPOEKTHO-aHaMMTHYECKue ceccu, pabory B rpynnax u ap. OGpasosarenbHas 3aava Kaxmoro
6i0ka OpOpMISETCS B JIOTMKE AKTyalbHbIX IpoOGneM NpodecCHOHANbHOM, COUHaTbHOM,
3K3MCTEHIMAIbHON XM3HKH yyacTHUKOB. OpraAmsanus y4ebHOM [EATENbHOCTH NPEACTaBlseT
coBoil «IOBWKEHHE» OT MOAENHMPOBAHMS K MPOOHO-NOUCKOBLIM [EHCTBHAM B pamKax
HCCIENOBATENbCKUX 3a7ad M fJanee — K OLEHKE, B3auMOOLeHKe Hu pednekcmu. B nemsix
KOPPEKTHOM peanu3alyii HaHHOTO TpOLecca B MpOrpaMme MPefyCMOTPeHa OpraHM3aLus
THIOTOPCKOTO COMPOBOMKASHUs y4acTHHKOB. Takke maHHAs IPOTPAMMA BBICTYIAET B KAYECTBE
PErHOHAJIbHOM CTaKMPOBOYHON IUIOLIAZIKH NI MEAAroros JOMNOTHHTENEHOTO ofpa3oBaHus 10
OCBOGHMIO TEXHONOIMil HHAMBHIYaJbHOIO CONMPOBOXIEGHMS M HUHTeHCH(DHKammu oOyueHus,
KOTOPbIE OHM CMOTYT IPHMEHHTb Ha MyHUIIUIIATBHOM YPOBHE B PAMKAX COOCTBEHHOM NPAKTHKH.
B CBA3H C TéM, 4TO IIPOrPaMMa Peaju3yeTcs MOIHOCTBI0 B yIaleHHOM (opmare ¢ npuMeHeHHEeM
IMCTAHLIMOHHBIX TEXHOMOr It 00Pa30BaTEIbHBII NPOLECC CTPOUTCS ¢ TIPHMEHEHHEM NENaroros B
PasHbIX MO3HLHSX (IIEIaror-MoepaTop, IEAaror-ThiOTOp, MENaror-KOHCYJBTAHT, Iefaror-
3KCTIEPT, Tmemaror-opraumsarop). IlosToMy B pamkax [HaHHOM [POTPamMMbl TPOHCXOMUT
PA3HOCTOPOHHSIS CHCTEMA [OBBIIEHNS KBATHUKALMH [IEIarOroB.

HanpaBieHHOCTb MPOrpaMMbl: TEXHUYECKAS.

Ieas AaHHOH MPOrpaMMbl — 00ECTICUEHHE BO3MOKHOCTH ydaIuMcs nonpobosats cebst B
pEIeHHH CEepPHH MCCIENOBATENbCKUX 33124 10 (QH3MKE M MATEMATHKH 4Yepe3 OPTaHH3aLHu
npoGHO-MOUCKOBBIX NEeHCTBHH B Manoi rpynne CBEPCTHHKOB C HCHONb30BAHHEM CETEBBIX H
IMCTAHIMOHHBIX TEXHOIOTHH.

JInst MOCTHIKEHHs! STOH LENH B XOHe MPOrpaMMul HeOOXOAHMO OyIeT PeliuTh CHEXyHoLIre
3a7a4H:

e HCKIOUEHHe (POPMABHOTO MOAXOZAA MPH H3YYEHMH TPUPOIHBIX ABNEHHH, HU3HIECKHX

3aKOHOB, MATEMATHYECKHAX OMMUCAHUN PU3HYECKHX MPOIIECCOB;
e  HCIIONB30BAHME A TO3HAHMS OKPYKAMIIEro MUpPA PasTHdHBIX MeTO/0B (HabmoneHue,
U3MEPEHHUE, OTIBIT, IKCIIEPUMEHT, MOJIeNUPOBAHUE H JID.);

e OmpeneiieHMe CTPYKTYphl OOBEKTa [IO3HAHWsS, IIOWCK M BbIIENEHHE 3HAYMMBIX
(GYHKIMOHANBHBIX CBsA3eH W OTHOLIEHWH MeXy 4aCTsIMH LIeJIOro;

e yMEHHWE DAa3AENATh MPOLECCHl HA 3Tallbl, 3BEHbS, BBIAEATh XaPaKTEPHBIE NPHYHHHO-
CIIE/ICTBEHHBIE CBSI3H;

e CpaBHEHHE, COTIOCTABIEHNE, KIACCH(DHUKAIS, PAHKUPOBAHHE OOBEKTOB 110 OAHOMY HIIHA
HECKOIBKHM IPEATIONCKSHIAM, OCHOBAHHAM, KPPITSPHF{M,

o yMEHUE pPa3nuyaTh QAKT, MHEHHE, TOKA3aTeNbCTRO, THIOTESY, AKCHOMY;

» HCCNENOBAHME HECIOKHBIX TPAKTHYECKMX CHTYALMM, BBIIBMKEHWE TPETOIOKEHHH,
OIKCAHHE PE3YJILTATOB 3THX padoT;



e UCHNONB30OBAHWE /Ul DEIICHWsS IIO3HABATENBHBIX 3434 pPAasIMYHBIX HCTOYHHKOB
yn(OopMaLye, BKIOYAs SHIUKIONENWH, ciosapy, MHTEPHET pecypcel U Ipyrue Oa3sl
IaHHBIX;

e TpuOGpeTeHne 3HaHM TO (QU3MKE M MAaTEMATHKE B PE3YNBTATe CaMOCTOATENbHOH
YMCTBEHHOM esTenbHoCTH. OBNaieHue YMEHHAMH NPUMEHATD TIONMYYCHHbIC SHAHMS /1%
OOBACHEHHS MNPOLECCOB W SIBIECHMH NPUPONBI, HKCIONB30BATb 3HAHUA U YMEHHA B
NPaKTHYECKOH AesTeNbHOCTH U MOBCEIHEBHON JKU3HH.

TToMuMO 3a1a4 AJist IOAPOCTKOB, AJIS TIEAroroB BaKHbI IBE 3a0a4u:

e  OpraHM3alMs MHAUBHAYATBHOTO THEOTOPCKOTO COMPOBOKACHHS YHaCTHHKOB [IPOrPamMMbl
uta o6ecreyeHnst MPOIECca NOCTPOSHHS HHANBHYaIbHbIX 00Pa30BaTeIbHBIX CTPATErHil.

e OpraHM3alysi  PETHOHANBLHOM  CTaKMPOBOYHOM — IUIOIMAAKH — MJI  MEIaroros
JOMONHUTETEHOTO 00pa30BaHKs B paMKax TIPOrpaMMbL.

ILiaaupyemblie 00pa30BaTeNbHbIE PE3YABTATHI

B pesysbTate OCBOSHHUS JaHHOH IPOrPpaMMBl IOAPOCTKH CMOTYT:

NMPONOJKATE  (POPMHPOBaHHE 0A30BBIMH  KOMIETEHLHSIMH, T.€. yMEHHEM  MCIIO/Ib30BATh
npuoGpeTeHHbIE 3HAHUS U YMEHUS! B IPAKTHHMECKOH NeSTeIbHOCTH U IOBCEAHEBHOM KU3HH:

o 1Ind OOBACHeHUs (HIMUECKUX SBICHUM, NPOUCKXONAIIMX B MNpUpome, ObITy U Ha
TIPOH3BOJICTBE;

e s GesomacHOM paboTel ¢ 060PYLOBAHHEM, 3TEKTPOHHOM TEXHHKOA A0MA,

e  PALMOHANBHOTO NPHMEHEHNS IPOCTHIX H3MEPUTEIBHBIX NPUOOPOB.
MPOHOIKHTE (POPMHPOBAHKE CHEUHATBHBIMH KOMIETEHLIMAMH:

e 4BATh CYIQHOCTHYIO XapaKTEPHCTHKY H3ydaeMbIM 3aKOHAM, SBICHHSM.

s BBISIBJSITb CBS3M ¥ 3aBUCHMOCTH MEXAY U3Y4aeMbIMH SBICHUAMH.
NPOJAEMOHCTPHPOBATE KJIH0YeBbie KOMIETeHUHAMH:
HudopMatimoHHO-TEXHONOTHHECKHE!

e yMeHME IIPH T[IOMOLIH pEaJbHbIX O0BEKTOB H HHYOPMALMOHHBIX TEXHOIOTHH
CAMOCTOATENBHO HCKaTh, OTOMpATh, aHANM3MPOBATL U COXPAHATE MHPOPMALMIO IO
331aHHOH TeMe;

e yYMeHHE NNPEICTABIATL MATEPHaJ C IMOMOIIBIO CPEACTB IIPE3EHTALINH, IIPOSKTOB.

® CIOCO0OHOCTh 3a4aBaTh U OTBEYATh Ha BOIPOCHI TI0 H3y4JaeMbIM TEMaM C TIOHHMaHHUEM M
IO CYLIECTBY.

KoMMyHHKaTUBHBIE:

s ymenmue paboTars B rpyrnne: CIylaTh X CILIIATL APYTHX, CYMTATHCS C 1y/KHM MHEHHEM,
¥ apryMEHTHPOBAHO OTCTAMBATH CBOE, OPraHU30BLIBATE COBMECTHYIO paboTy Ha OCHOBE
B3aMMOTIOMOIIIH U YBaXKEHHUS,

o ymeHnHe oOMeHMBaTBHCH MHMOpMalMeH IO TeMaMm Kypca, QUKCHPOBaTh €€ B MPOLECCE
KOMMYHHKALIHH,

VueOHO-I03HABATEIbHBIE;

e YMEHHMs H HAaBbIKH IULIaHHPOBAHHA Y‘IGﬁHOﬁ OEATENBbHOCTH. CaMOCTOATEIIBHO H
MOTHBMPOBAHHO OPraHM30BBIBATE CBOIO MO3HABATC/IBHYID ACATCIBHOCTE. CTABHTD LeIb,



ONPENENATD 3a4aqy [l €€ JOCTHKSHMs, BbIOMpPaTh ONTHMAIbHbIE MYTH PEIISHHA 3THX
3a/au;

o yMEHHS M HABBIKH OPTaHU3ALMHK y4eOHOM NeATENbHOCTH: OPTraHH3allKs PadOHEero MecTa,
pexuma paboTsl, MOPAJKa H CTIOCO00B YMCTBEHHOH IGATEIBHOCTH,

e YMeHHS W HABBIKM MBICITHTEILHOH JIESATENbHOCTH. BBIJASIEHHME TIABHOTO, aHANH3 H
CHHTE3, MHAyKIMA | AeOyKuws, kiaccupukanus, o6obmenue, N0CTPOEHNE OTBETA, PeuHy,
(opMyIEpOBaHHE BHIBOIOB, PELICHHE 3a1ad,

e  YMEeHHsl M HABBIKH OLEHKH i OCMEBICIMBAHHS PE3YIHTATOB CBOMX JEHCTBUI: OpTaHN3aIHsA
CaMoO- M B3aUMOKOHTPOIS, pednekCHBHBIN aHaIu3.

@opmbl OLICHHBAHUSA

Jins oUeHWBAHMsS WHIMBHMIYANbHBIX PE3yNbTaTOB OOy49eHHA W AaTTeCTAlHH YJaIIuXCH
npeznaraeTcs 6aiTbHas CHCTEMA OLIGHKH KaXA0ro 3Tand MOIyJs.

Ha Bcex sTamax mporpaMMbl OLEHHBAIOTCS YeThipe THIA paboT: HHAuBMIyaibHad pabota (zo 7
GamnnoB); paboTa B Manoit rpymie (no 10 6a1oB); pedieKcHBHO-OLEHOYHAs AeATENBHOCTS (10 10
BaIoB), yuactue B 06CyKAEHHsX U AuCKyceuax (no 5 Oannos)

Huousudyanvuas paboma no evibopy U pemienuio uccie008amenbCKux 3a0a4: OUeHHBaeTCs
TPOLIECC M PE3YIBTAT pelIeHus 3anaqn (o 4 6annos), mpu HUKCALNH MPOLIECCA PENIeHHs 3a0a4a
C TIOMOILBIO BUIEO3AMMCH CBOMX MPOOHO-MOUCKOBBIX HeicTBHil (max eme 3 Ganna). Pesynsrar
DELICHWS W CCHUTKH HA BHEO3ANKCh TPOLECCa PElleHHs 3a/la¥d pasMemaeTcss Ha uubpoBoi
ruatopme «/lBukeHueE.

Paboma e uccnedosamennckoii zpynne (max— 10 Gamnos).

B manHOM THIIe paboT OLEHKe MOTYT MOMBEPraThes: CONepyKaTeNbHEIN BIJIA/ yiueHHKa B paboTy
IPYIIIEL, MbIC/IE/IeSTebHOCTHAS AKTUBHOCTD, KA4eCTBO BBIIONHEHMS OTHEIbHLIX (QYHKLHH B
KOJIEKTHBHO-PACTIPEIETIEHHOM paGoTe, B OTHENBHBIX CIydasX, THASPCKHE CIIOCOOHOCTH.
Peqpnexcusno-oyenounas deamensnocms (max -10 6amos)

B panHOoM Tume paboT OLEHKE MOIYT IONBEPTaThCA OLEHOYHBIE CYKICHHsS Y4aCTHHKOB
NpOrpamMMel Ha BCEX 3Tamax paboTwL.

Ob6uas ouckyccusn (max— 10 H6annos).

Bo-miepBbIX, MeNaror OleHHBaeT COAEPIKATEIbHOS KadeCTBO JOKIAza, T.€. paboTy Beel rpymmsl.
Joknay OLEHHBAETCA HA IMONHOTY aHAJIWTHYECKOrO BHJICHHS, CHOCOOHOCTL (PMKCHPOBATh B
MonenbHex (opMax pelneHue HCCNenoBaTenbckod 3amadm. IIpw OLEHKE OYeHb BaHBI
XapakTepPUCTHKH, [IOKA3aTenM, WMHIAEKCH, HA OCHOBAHMH KOTOPBIX CTPOMTCS MPE3CHTaLs
pe3ynbTaToB paboThl, A TaK JKe Te AHATUTHIECKHE MAaTPHLb! M CXEMbl, KOTOPBIE ObLTH TIOJI0KEHbI
B OCHOBY. DTy pabory y4urens oneHupaeT ot 0 1o 5 6anios, COOTBETCTBEHHO, BCE WICHBI IPYIIIIL]
HONY4YarT OAWHAKOBBIE Oasiibl 32 JaHHbIH THIT PaOOTHL

Bo-BTOpbIX, Ha 00MmIEH AHCKYCCHH, OLEHUBASTCA PadoTa BLICTYMAOMIMX MM MPE3EHTHPYIOLIHX
yUeHHMKOB. 3aech neparor crasuT Oamiel oT 0 1o 5 3a OpaTOPCKHE CMOCOOHOCTH, YPOBEHb
MOHMMAHHKA TOTO, O Y4eM FOBOPUT BBICTYIIAIOLIHH, a TAKXKE 38 OTBETHI HA BOMPOCHI, KaK OT CaMOro
YUUTENIs, TAK U OT ayJUTOPHH.

B cBsi3u ¢ TEM, UTO JAJIeKO HE BCEeria Npe3eHTHPOBaTh pa3paboTaHHbIH MPOSKT MOXKET BCS IPYIIIA,
OCTa/IbHBIE YYACTHUKHU IPYIIbI HomydaroT 6anisl (o1 0 10 5) 32 AONOIHEHNS K IOKANY, TIOMOLILb
BBICTYTIAXOLIEMY B OTBETaX Ha BOTIPOCHI, @ TAKXKE 33 BOTIPOCH! APyruM rpymnmam. Ilprdem Gansl
NOJKHBI HAOMpaThCsl HE TONBKO KONHYECTBOM, HO M Ka4eCTBOM BOMpOCOB. Hampumep, KTO-TO
MONy4UT «5» GANIOB 32 TPH BOMIPOCA, & KTO 33 OZUH U T.JI.

Takke Ha TOHATHMHOM, aHAJWTHYECKOM U CIEHAapHOM 3Tamax NpeNjiaraercs CTaBUTh
MONOHUTE b HbIE GaJUTbl 38 BOMNPOCH! BO BPEMs 3KCMEPTHLIX BHICTYIIJIEHUH,

Bedenue peiinunza KOMAHO 6 pAMKAX PEAIU3AYUN RPOZPAMMbL

MeTonuKa COCTABNEH S PEUTHHIA Ha MPOTSHKEHHH MIPBI CTPOUTCA HA CHENYIONIMX NPHHLIKIAX:
— B PEHTHHTOBaHWA KOMaHJ Y4aCTBYIOT BCE YUACTHHKH NPOTPaMMBI,

— B peliTuHre oTpaxkaercs moboe nelicTeie uIM Oe3NEHCTBME Kak BCEM KOMaHIBL, Tak H
OTACIBHBIX €€ YJICHOB.



JleiicTBuss B 00pa3oBaTeNbHOM IIPOCTPAHCTBE OLEHWBAKOTCS IO CHCTEME ABYX MIH TPEX
rOJOCOBAHHI, B 3aBHCAMOCTH OT YCJIOBHI B KOTOPBIX peanusyercs mnporpamma. [locne
pOBeNeHNs 06IIEero 3acean s BCeM HAXOALIMMCS B 3a71€ TIPETAraeTCst BRIOpaTs 3 (BO3MOKHO
2 wny 4, B 3aBHCHMOCTH OT ODIIEro KOIMYECTBA) KOMAaH/bl, KOTOPEIE, 10 HX MHEHHUIO, PeIIHIH
0Bpa3oBaTeNbHYI0 3ajady, MNOCTABICHHYK IEPel KOMAHHAMHM, ONTHMAIBHO, OOS3aTelbHO
HA3BIBAIOTCS KPUTEPUH OLIEHKH (HAIIpuMep, NOAPOOHOCTD M MPABUIIBHOCTD KapThl, COOTHOIICHHNE
COLMANILHOMN U SKOHOMHYECKOH CHCTEM M BO3MOXKHOCTE MX COBMECTHOTO CY LLIECTBOBAHMS B OJJHOM
npocTpaHcTBe M T.A.). Ilocie TOZACYETa TONOCOB BHIBOAATCS 3 PEHTHHra IO CHCTEME TpEX
rONIOCOBAHMIH — OOIecTBeHHOe (YIaIHecs), IKCIEPTHOE (BeAy N, HTPOTEXHHKH, KCIIEPTHI) K
Mefaroruueckoe (IeJarord, KOHCYILTAHTHL, TBIOTOPBI), MO KaKIOMY K3 PEHTHHIOB
BLICTABISIOTCS GAIUIBI C OIpeNeNeHHbIM aroM. VIToroBoil 3a 5Tam SBIAETCS CyMMa 3TUX 0amoB
IO TPeM peHTUHTaM.

OGmas cTpykTypa Tabmuib! Gasios:

OBmecTBEHHOCTD DKCIEPTH TrroTOpH
Kowmanza Tomocos | Mecto Tomoco | Mecro Mecto
Komanma 1
Komanrma 2

Takasi cHCTEMa OLIEHKHM KOMAHH IIO3BOJIAET 3@ CUET OJWHAKOBOIO BeCa TPEX OLIEHOK CHHU3HTh
BIMSIHUE PA3IMYHEIX CrOBOPOB Ha PEHTHHI M YASP/KHBATh OMHAMHUKY WMIPBL MPH KOTOPOH Y
KAXI0M KOMaHOLl BCErNd €CTh INAHC BLIPBAThCS BHEpen. lakasd OHMHAMMKA, B TOM YHCIE
HOCTHIAaeTCss M 3@ CHUET TOTO, 4TO HAa KAKIOM CJIENYIOLIEM IIare BeC OLEHOK yBEIHYMBAETCSH
MOCTENEHHO KOJIMYECTBO M LIar MeKAy OanaaMy BO3PACTAIOT.

Obpazosamensusie hopmamsl

Bce 3aHATHA NPOBOANTCA B HHTEPAKTHBHOM pexkuMe, B (opmare IpynnoBelX M 0Ommx
KOMMYHHKALMH, TPDEHUHIOBBIX i TIPOOHO-TIONCKOBBIX PEKUMAX, IKCIEPTHRIX JIEKITUAX.
DKenepTHbIe JIEKIHH HOCAT Dojiee TeOPeTHHEeCKUH XapakTep U Hanpas/ieHbl Ha (OPMHUPOBAHKE
y y4aCTHUKOB KOMILIEKCHOTO PEACTABICHHS O MOIETHPOBAHMH B TEXHUYECKMX HAYKax

Pa6oTa HecaeaoraTebeKkux rpynn. Kax npasuio, B rpynmax QOLKHO OBITE OT 5 10 7 YenoBex,
00BeqHHEHHEIX JINAEPOM, KOTOPBIE BRIOpA AJIs PEIISHUS ONPENSISHHY) HCCIEA0BATEBCKY O
3ama4dy. B xome pabotsl rpymma odopmisier cBoi moknan. Ilemarory, COMpOBOKIAMINHE M
KOOpAMHUPYIOLIKE PabOTy MCCIeNOBATENECKUX IPYTIN, TOMOTai0T Y4EHHKAM COPraHk30BaTbCs U
chopmupoBaTe Haubonee PpANMOHAIBHYK) M Pe3yIbTaTUBHYIO JIOTHKY DPACCYKISHHWH H
KOHCTPYMPOBAHNSA, 8 TAKKE KOHCYIBTHPYIOT pedsT B IaHe palHQHATbHON OPraHU3aLiy TIOUCKA
IOTIONTHUTEIbHOM HH(pOPMALIUH.

Bo BpeMst 0011ero 3aceganus rPYNIbl OCTEN0BATENBHO BHICKA3LIBAIOT CBOM BEPCHU MOSACHAIOT
UX, IEMOHCTPUPYs MPE3CHTALMOHHBIE MaTepHansl. B xone odmero obcyxueHns y y4aCTHHKOB
CKJIA/IbIBAETCS XOTS M BEPOATHOCTHAS, HO, TEM He MEHee, LeNOCTHas W ODOCHOBAHHAA KapTa
(YHKIMOHHPOBAHKS TEX WM UHBIX CHCTEM U OOBEKTOB, IPUHIMIOB UX JISHCTBHA, 0COOEHHOCTIX
M Pa3NUYUsIX Pa3NHYHbIX UX THIIOB.

B pamxax kaxza0oro 610ka mporpaMMsl IpeyCMOTPEHO THIOTOPCKOE COMPOBOKACHHE YHaCTHHKOB
M0 IOCTPOEHHIO HHAMBUAYalbHbIX 0Opa3oBaTenbHBEIX CcTpaTeruii. B CBOW  0uYepesb
WHAMBHAyalbHas 00pa3oBaTeibHas CTpaTerds NOCBAIEHa NOAOOPY, PELICHWIO, OLEHKE
HCCIIeIOBAaTeIBCKUX 3a1ay.



Onucanue codepicanus npozpammst

Ob6mue nonoxeHUs

Ipennaraemeni UKD MOMyei MO GU3MKE M MATEMATUKE BBICTPOEH B CIENYIOIIEH JIOTHKE:

- MOZYJI{ HaNpaBIeHbI Ha aKTyaJM3alMI0 3HAHUH y4aluXcs 1o MaTeMaTuke u dusvke 3a 7 u 8
KJIACC ¥ NMPOMEEBTHKY H3YYEHHs HEKOTOPHIX Pa3/ieNoB B 3THX MpeameTax B 9 xnacce. B dusuke:
atMochepHOe mamieHme, 3akoH Ilackamd [ OKMAKOCTSH MW TIa3oB, 3aKOH Apxumena,
KanopuMeTpus (ypaBHEHME TEMNOBOro 6ananca u KOMHYECTBO TeIIOTEL), 3ak0H OMa JUist yuacTka
ueny 1 3akoH JleHna (MOIIHOCTE TOKa, MpeodpasoBaHie PA3/IMIHbIX BUIOB SHEPTHH), IBHKEHHE
Tena, OpOIIEHHOrO TOJ YIJIOM K TOPU3OHTY. B MaTeMmaTuke: IuHeWHas, KBaApaTHUHAsS M
rokasaTenbHas QyHKIMH U HX CROHCTRA, anrebpanveckie npeobpasosarus. PU3HUECKHUE 3HAHASA,
C OOHOH CTOPOHBLL, ABIAIOTCA MAaTEPHAIOM;-OTPAKAIOLIHM MIPUKIIALHON aCIEKT MaTeMaTHYECKHX
MIOHATHHE, C IPYTOH CTOPOHBI, MaTEMATHIECKHE MOIETH — HHCTPYMEHT u3yueHus (usmku. OnHO
W3 Ha3Ha4YeHHH MOJYJIEH — BBE/IEHHE B MaTeMaTHHYEeCKOe MOMEIMpPOBaHKHE B (DHM3HMKE, OCBOEHME
OCHOBHEIX NPHHIIMIIOB MATEMATHYECKOTO MOJIeTTUPOBAHYA.

Hassanus u KpaTrKoe onucaHue MOAyJieil B XPOHOJIOTHYECKOM MOPSIIKe.

Mooyns 1. «Hceenedosamensckan 3a0aua u RAPAOOKCHL MOOELUPOSAHUI)

Cremmpuka noHsTHHHOM pabOTEI WTO Takoe HCCIENOBATENbCKas 3anada. Kiaccudukarmms
WCCTIEIOBATENBCKHX 3a1a4 N0 TPeOOBaHUIO, COAEPIKAHMIO, CIOcODY 3amaHus, pPeleHns, DTarbl
pelueHus: UCCIeNoBaTeNbCKMX 3aay. Mojenupopanue Kak KIHO4YeBOe NEHCTBHE MO PEeIleHUI0
HCCeIoBaTeNbCKUX 3ana4. MunuBuayaneHas npoba peleHue 3amadu Ha MOIEIHPOBAHUE C
ACTIONBb30BAaHHEM  LM(poBod  mnatdopmel  «JIBrKeHHe». 3HAKOMCTBO C  IEPEYHEM
HCCIIe/IOBATENbCKIX 3ana4. DPOPMHPOBAHKME HCCNEN0OBATeIbCKUX IPYIIL C IIOMOIIbIO LH(PPOBOH
matopmsel «/IBrxeHrE»

Obpazoeamenvran 3adaqa:

Hayuutecs BHAETH NPOOIEMYy KaK OCHOBHOE CBOWCTBO, XapaKTEPU3YHINEe MbIINEHHE |
NEePeBOAMTL €€ B 3amady. Mcmonb30BaTh MOIENHPOBAHHE Kak MPOOHO-TIOUCKOBOE IEHCTBHE B
XOJie peLIeHust HCCIenoBaTeNnbekol 3anauy. COOTHECTH W OLEHHTh COOCTBEHHOE BO3MOXKHOCTH H
MHTEPEC K UCCIEAOEATEIBCKHUM 3aa9aM.

Yuebnwie 3a0auu:

1. OnpenemmTs KMOYEBbIE XapPaKTEPHCTHKH MCCIENOBATENBCKMX 3aay W MPOBECTH
KJTacCH(UKaIMI0 TAKOTO THIIA 337134,

2. YcTaHOBHTh pONb MOAENMPOBAHHS MPH pEIIEHWH MCC/ENOBATENbCKUX —3a7ad.
[TponemoHCTPHPOBATh HCXONHBIE BO3MOXHOCTH TIOAPOCTKOB B MOIENHPOBAHHM NpPH PELICHUH
(hr3MIecKNX M MATEMATHYECKHX 3a71a4.

3. BriOpaTe HCCIEOOBaTENbCKYIO 3afady M3 MPEeUIOKEHHBIX M ONpefenutsh (Gopmar ee
peurerns (MHANBHAYAIbHO WM B MAJIOH IPyIie).

B ToM mmice:
DOpMEI
Ne . Beero c
wn | HawMeHOBamme pasacios (womyTeH) mTeM | . o Komryectso wacos xa TIPOMETKY TOY
HOTO KOHTPOIA
Teop. Tlpakrtuiecku =P
3aHATHA € 3aHATHI




Buok 1. «HMcciienoparehcrast 3a1a4a v 4 1 3
NAPAXOKCHI MO/IEJTHPOBAHAD)

Uro TaKOE MCCIeAOBaTenbCras 3ana4a (H3),

1.1 i THPOBAHHE KAK 1
xraccuukanms. Mo/ie mpoBasHy Mposepra
cpeacreo pemenus MC
PeTIeHHS
3HakoMcTBO ¢ uu(poBoi  1mardopMoi 3anmad Ha
1.2. 3 - 0,5
«JIBIKCHHEY, PETHCTPAIHA B HEH. MOICTHPO-
BAHHE
13 [Npoba pemeHAs 3a7aYH ¢ HCTIOMB30BAHHEM ) 1
) MOJETHpOBAHHA

PaoTa CO CTHCKOM HCCTIGAOBATEIBCKHX
3ama4. OnpegencHre hopmara paboTel RAT
sanaueii. @opMHEPOBAHNE IPYTI TIO
HeobxomumocTy, Pabora Ha mwiardopue.

1.4

Mooyns 2. «Pewtenue uccinedosamensckux 3a0a4y (no 6s16opy)

[IpakTHYeCKMii MOMYJb MAETH pPEINal0T MCCIENOBATENLCKME 3aayd B MajbX [Pynnax H
NPEeCTABIIAIOT AOKIAABI OT TPYIIT WK BHIKIANBIBAIOT UX B LH(ppoBoit mmatdhopme «JIBimxKeHMs»
IS TOTO, YTOOBI MOJKHO OBITO GBI 330aTh BONPOCH], OCTaBUTh CBOM KOMMEHTAPHH U OLIEHKY.
Obpaszosamensvhan 3adaqa:

OcBoeHHE  KyJBTYpbl ~ HCCIENOBaHUsA, B3auMoAeiicTBME B TPyHme TpPH  PELICHUH
HCCIEIOBATENLCKOM 3aMaun, yMeHue GUKCUpPOBaTh NPOLIECC PELIEHMHsA 3a0a4d, MCIOJbL30BaHKe
MaTeMaTHYEeCKHX MOIeNedl mpu pelueHud (U3HYecKUX 3a71ad, YMEHHE OTHOCHUTBCA K MTOTaM
pelenns 3anad Apyrux, OLeHWBaA MX pElGOTy, 4 TAaKXXE€ YMEHHE OTBE4YaTh Ha BOIPOCEL TEX, KTO
OTHOCHTLCS K PELISHHIO TOH MM MHOH 3afaqH.

B nanHOM Momyne npemyaraercs Habop U3 msiTH 3a1a4 (Ha BbIO0p). MUHHMAIBHO MOKHO PEIIHT
nBe 3anaqu. MakcuManbHO YeThipe

2.1. 3anaua «Kapmesuauckuii 60001a3»

B xope pemeHus 3a1a4yl y4alMecs akTyaIM3uPYIOT CIeAyIoIue paszens! Gusukd 7 Kiacca:
3aKOH ApxwMena, INIOTHOCTh BemecTea (Tema), armoctepHOoe nasneHue, 3akoH Ilackans ams
AKMIKOCTEH U ra30B.

ITocmanosxa yuedroi 3a0auu: OOBACHATL 3TO PU3HUECKUE SBICHHUE.

2.2. 3amavua «Kanopumempusa 6 00MAUHUX YCLOBUAXY
B xone pelleHHs 3a0adud YYalluecs aKTyaaH3HpYIOT 3HaHMs 1o Gusuke 8 Kiacca: KOJIUHECTBO
TEIUIOTHI, YPaBHEHUE TerwioBoro OanaHca, yAenbHAs TEIUIOTA IUIABNEHMS, TEIIOEMKOCTD,
MOrPEeLIHOCTh M3MepeHus. 1o mMareMaTuke: COCTaBIEHNE U DEIIeHHE JIHHEHHBIX YPaBHEHHI,
nmuHelHas QyHKIMs.
Tocmanoseka 3a0a4u:
1 sram. PaccuutaTh TeMMEpaTypy, KOTOpas YCTAHOBUTCA B KANOPUMETPE (TEPMOKPYKKE), €Clu
ememats 200 T abaa M3 XOIOOUIBHEKA, B3ATOro npu temneparype —5°C u 100r Bofbl, B3STOMH IIpH
Temmneparype +30°C.
2 sran. IIpoBecTu SKCHEPHMEHT ¢ COOMIONEHHMEM ONMUCAHHBIX ycrnoBui. ITocTpouTs rpaduk
3aBHCHMOCTH TEMIIEPATYPHI OT BPEMEHH.
3 sran. OG6GwscHuth nony4eHusld rpagux. CpaBHHTH YCTaHOBHMBIIYIOCS B KaJOPHMETPE
(TEPMOKPY3KKE) TEMIIEPATYPY ¢ PACHETHOI U 0O BACHUTD UX pacxoxaeHne. OLEeHUTD aOCOMOTHYO



norpemHocTs M3MepeHuil. OTBeTHT, Ha BOMNPOC. Kak, 3a CHET HYero MOXKHO YMEHBIIHTH
HOTPEIIHOCTb [IPH NPOBEIGHHH 3KCIIEPUMEHTA B AOMAIIHHX YCIOBHAX.

2.3. 3apaua «MouiHocHb 31eKMPULECKOU HITLHIBLY.

B xo7e NpoBeaeHHs MOAY.Is YYALIMECS AKTYATU3UPYIOT 3HAHMS 110 PH3HKE 8 KIacca: KOIHYECTBO
TemioTel, 3akoH Jlxoyns-JIeHna, MOLIHOCTh TOKA, YPaBHEHHE TErIoBOro Oanamca, ymeabHas
TEIJIOTa TIABIEHHs, TeIUIOEMKOCTD, TIOTPELIHOCTD H3Meperusa. 110 MaTemMaTike: COCTaBIEHHE H
pellIeHne TMHEHHBIX YPaBHEHHH, THHeHHAT QYHKIHS.

Hocmanogxa 3a0a4u:

1 sran. MsmepuTs Bpems, 3a koropoe 300r jbia, B3ATOrO IPH TEMNEPaType - 5° pacTaioT
nmpespaTsATes B Bogy npu Temmeparype + 100° C. TloctpouTs rpaduk 3aBUCHMOCTH TEMITEPATyPhl
CMECH B KaCTPHONbKE OT BpeMeHH. II0 MOMy4YeHHLIM [NaHHBIM pAcCUWTaTh MOLIHOCTB
3NEKTPOILTHTDI, Ha KOTOPOH MPONCXOAUIO HArPEBaHHE.

2 s1an. O6wsicHUTh noNyYeHHbIH rpaduk. Haiity B uuTepHeTe (MM B MacnopTe MIIMTHI, €CIIU OH
COXpaHWICS [0Ma) 3HAUYeHHe MOUIHOCTH A NaHHOH Momermu miThl. CpaBHWTL 3HAYEHHS
MomHocTel. PaccunTars abCOMOTHYO MOrpemHocTs u3Mepenni. OTBETHTL Ha BOMIPOC: Kak, 3a
CHET HEro MOYKHO YMEHBIIMTH NOTPELIHOCTh NPH MPOBENEHHM JKCIEPUMEHTA B JOMAIIHHX
YCIIOBHSX.

3 sramn. Ilo mony4eHHBIM JAHHBIM, MCTIONB3YA 3ak0H Ixoyns — JIeHna paccuutaTe PUMEPHOS
3HAYEHHE CONPOTUBIEHHUS CIIHPANH (/i TOTO PEXKUMA, B KOTOPOM ITPOBOIMICS SKCIIEPHMEHT).
2.4. 3anaua «/Jeusrcenue Mauuka 6 none Jemiuy

B xofie poBee ! MO/ YYalllHecs [I0TyYaT IOCTAHOBKY y4eOHO#H 3a1a4u 1o pasneny Qu3nky
9 kJTacca; ABUKEHHE TIO YTJIOM K TOPH3OHTY, PABHOYCKOPEHHOE JIBHIKEHHE, CBOOOIHOE NaAEHHE.
IMo MaTeMaTHke: KBaJpaTWU4Has (QYHKINs, IOCTpOoeHHe rpaduka KBaApaTHUHOW QyHKIHH,
napabona.

Hocmanoska 3a0ayu.:

1 sran. Colparh IMyCKOBYK YCTAHOBKY M3 IIOIPYYHBIX MaTEPHANOB (MOXKHO HCHOJL30BATH
KaHLENSPCKHe PEe3UWHKH), KOoTopas Mo3Bomsina Obl 3allyCkaTh MSYWKHA B TOPH3OHTAIBHOM
HATIPaBIEHHH C PA3HON CKOPOCTHIO. IIpH 3TOM AANBHOCTL MONETA HE NOIDKHA MPEeBbIATh 2-2,5
MeTpa, BBICOTA, HA KOTOPOI HAXONUTCS YCTAHOBKA MOJKHA OBITH HE MEHBIIE 1 M.

2 stan. CHATh HA BMIEO TONET MSYMKOB, BBIMYLIEHHBIX C Pa3HOM CKOPOCTHIO. MakcuManbHO
TOYHO M3MEPHUTH BPEMs, 338 KOTOPOE MSUHKH, BBINYIIEHHLIE C PA3HOM CKOPOCTBHIO, MOCTHTHYT
semiy. CpaBHHETB 3TO BpeMsl ¥ ¢ienath BhBOALL OObiCHUTE HAOMONAEMOE SBICHNUE.

3 sran. Hamucate B obmem Buze Gopmyiy, ONMCHIBAIOIIYK) TPAEKTOPHH IIONETa MIIMKa
(3aBHCHMOCTH TIOTIOKEHHS MSIMKA HaJl 3eMIIel OT ylaneHus OT MeCTa CTapTa).

4 3ran. IIoArOTOBHTE MPE3EHTALHIO C UCTIONBL30BAHUEM CHATOIO BHIEO, KOTOpas Obl 00BaACHANA
uabonaeMoe sIBIeHHE.

2.5. Banaua «Ilonockanue benpay

B xone peleHdsl 3aavd yYalmMecs IIONy4aT IPeCTaB/IeHHs O TOKa3aTenbHON (QyHKIMH, O
TNPHHIHIAX MaTEMATHHECKOTO MOIOEIHPOBAHHS.

Hocmanosxa 3adauu:

«VY Bac ectb TPsMKa, B KOTOPOH IOCHE OT/KHMA BCErNa COAEPKUTCA 1 J1 MBUIBHOIO pacTBOpa
(mpuMUTE «MBUILHOCTEY 3TOr0 pacTeopa 3a 1). v ects 10 1 umcToit Bofs! («MBITBHOCTEY KOTOPOH
pasua 0). Heobxonumo ucnone3oears 10 TUTPOB YHCTOH BOABI MAKCHMAIbHO 3)PEKTHBHO AN
HONOCKAHUS TPSIKH, YTOOBI MUHMMH3MPOBATh KONMYECTBO Mbuia B Hel. Ilpennmoxwute cBOH
ANTOPHTM MCIIONB30BaHMs YHCTOM Boabl. OTBET 000CHYHTE MATEMATHYECKI.



1 sran. [lpuaymaiite anropuT™ UCTIOIb30BAHKSA YMCTON BObI IS TOTOCKAHHUS TPSAMKH.
2 oran. Ilocrpoiite rpaduk 3aBHCHMOCTH KONMYECTBA MbUIA B TPSAMKE OT BPEMEHH JUIL
pa3paboTaHHOTO BAMH allrOPUTMA.

' o]
B ToM uncre:
Ne Bcero K Popumt
" | HamMeHoBaHHE Pa3nesnos (MOIYNeH) H TeM N OIRIRCIEY YAcoR A MPOMETKY TOY
1w/ HACOB
HOTO KOHTPOJIA
Teop. IMpaxTHyeckn
3aHATHA € 3aHATHA
1 baok 2. «Pewienue ucciedosameltbCRux 4 0.5 35
3adau» (no esibopy) ’ ’ Joxaamel 0T
Tpym,
Pa3MEeHHeS
11 PemeHse Heclea0BaTeNbCckax 3a1ad (0T 2-X . 20 JOKTIAZO0B HA
) 10 4-x) 32 ONPEACICHHOS BPSMA ’ ma(poBoi
mrarhopme
1.2. [IpeacTaBieHAE PE3YIBTATOB PEICHHES 33144 - 1,0 «JIBIKCHAEY
1.3 PedmekcHBHOS BEICTYIIICHHE SKCOCPTOB - 0,5

Opzanuzayuonnsie mpedosanus
B NpOEKTUPOBAHWH M TIPOBEAEHWH YHACTBYKOT CIENYIOLIMe CHEeLMaTMCThl pa3paboTurku
monysell (crmcku mpumaraiotces B [Ipunmosxkenun 1) — marematuxku n Qusnku (5 9€NOBEK),
BezyliHe Monynei (2-3 YenoBeka) BeAyLIKe [OTOKOB (5-6 4eloBeK), IPyIIoBObl (KenaTenbHO)
— 30-40 yenoBek W3 YHCNIA CTAPIIEKIACCHUKOB MU NEIaroros, OPraHu3aToOPhl MOLY €.
Obwuii hopmam e3aumo0eiicmeus ¢ YHAMUMUCA MAKOB:
- BEAYIUMI MOIYJis CTAaBUT YueOHyI0 3a1aqy;
- ydalmquecsi, NPeIBAPUTENBHO pacIpeneseHHble MO TPYMNaM, PacXomarcs MO OTAEIbHBIM
«xabuneram» (B Zoom wumu Teams). 5-8 wenosek B rpymme. ITo BosamoxxnocTu pabory rpyrm
KYPHPYIOT TPYIIIOBOLEI,
- yyalLIKuecs B IPYIIIE BLIMOIHIIOT NeHCTBUA B paMKax IocTaBleHHOH yueOHOH 3ana4u. CrnHcok
MaTepHanoB COOOIIEH OpPraHKU3aTOpaM 3apaHee U yyaluecs 00eCTIeYeHbl MaTepHaNaMy 3apaHee
(onviH y4E€HHK W3 IPYIIIILL, MPYIIOBOL MITH KaXK/{blid ydaliuiics — B 3aBUCHMOCTH OT OOCTOSTENLCTB
KaKAOH rPpymIisL);
- YYaIIKECs MOTYT [I€IaTh COBMECTHBIE IIPE3EHTALIMY, IUCATh TeKCTh B Google-hopmax 1y HHBIX
[porpaMmax, TIO3BONSIOIINX OPraHu30BaTh COBMECTHyH pabory, oOMenuBarecs (aiinamu,
CHHUMATh U MOHTHPOB&TB BHIOCO U T.IL.;
- MOCJIE BBITIONHEHHMS 3a0a9H y4Yalluecs: JeNaT AOKIans! O nponenanHoi pabore B morokax (5
noTOKOB 1Mo 50 wenoBek — 7-8 rpynm B MOTOKE), KOTOPBIE BENYT PYKOBOIMTENH [10TOKOB,
- Ipu HEOOXOAUMOCTH, yuamuecs cobuparoTces BMecte (250 yenosex) st obmero o6Cy KIeHUA.
Texnuueckoe obecneuenue Mooy
- oOLIMH COMCOK MATEPHATIOB HEOOXONUMBIX JUls peLeHus 3a1a9 AaH B TIPHIIOKESHNH 2;
- pEKOMEHIyeMble BAPHAHTHI 00eCIeUeHHs YUALUXCa MaTepHaIaMH;
- C y4YALIHMHUCS PeIBAPUTEILHO 00CYKIA0T CIIMCOK HEOOXOIMMBIX MAaTEPHUANIOB M PEINaT, KTO
IS KAKOTO MOXYJs TOTOBHT HEOOXONWMBIE MaTepHanbl, KOTOpPEIE MOXOOpaHEl Tak, 4TO
DONBIIMACTBO M3 HUX €CTh B KakaoM noMe. Bo Bpems NpoBeneHHA MOXyId MMEHHO 3TOT
YYAIMIACS IPOBONMT 3KCIEPHMEHT, a OCTajbHble HaOMONAIOT 3a HHUM uepes Beb-kamepy,
BO3MOJKEH BAPHUAHT, KOTAA BCE y4allHecs B IPYIINE NPOBOJST 3KCIIEPHMEHT CaMOCTOATENBHO,



- yYallHecs ORHOM rpyIiibl COOMpPArOTCs B IMIKONE (ECIHM SMMIEMHYECKOE IMONMOXKEHHE
TI03BOJISIET) B OTAEIHHOM ITOMELIEHIH F HCTIONB3YIOT IIst TPOBECHHSA 3KCIIEPHMEHTA MATEPHAIIEL,
npubOpsl ¥ WHCTPYMEHTBI, KOTOPbIE HAXOAATCA B IIKONE, MPEABAPUTENBHO MOATOTOBICHHBIE
OpraHH3aTOPaMHu;

- rpymnoBon (Tenaror WM CTaplieKIAacCHHK) TOTOBHMT BCE MaTepHaibl cam M [eTH
HaONIONAKOT 33 er0 NCHCTBUAMHU 4epes BeO-kaMephl.

Moodyns 3. «IIpudymaii u pewiu 6010 HCCACOOBAMENBCKYIO 3A0AUYH

[Ipennaraercs y4aCTHUKAM TIPHAYMATh CBOIO (DU3HKO-MATEMATHYECKYH), MATEMATHYECKYIO
uin (PU3MYECKYI0 HCCIIENOBATENBCKYIO 3amady. IIpu COCTaBICHMM HMCCIESNOBATENLCKON 3aMadn
TOJDKHBI COOMOATHCS ONPENeIeHHbIE TIPaBUIIa;

1) 3amaga momxHA CONEpPKaTb NPOTHBOPEYHE, HO HMMETh [OCTATOYHOE YCJIOBMA A €ro
peIIeHHs,

2) B TEKCTe 3a4a4H, HCXOIs M3 HeOOXOMUMOCTH, MOKeT ObITh yKa3aHa JTHTEpaTypa, KOTOpOil
MOKHO BOCIOJIB30BAThCS, & TAK/KE aHbl CCHUTKH Ha BO3MOKHOCTD HCNOMB30BAHUS TOMOLIM IIPH
BO3HHKHOBEHUH 3aTPYAHEHHH B €0 BBITOTHEHHH,

3) s3ama4a JOWKHA TPeAycMaTpuBaTh pasnuuHble Gopmbl  paboThl, B TOM UMCIE
COTPYIHHUYECTBO C APYTUMHU YHaCTHHKAMH TTOMCKA.

4) B KOMMEHTApHUsX K 3a/1a4e NOIDKHEL OBITh TPenyCMOTPEHB! ITanel pednexcuu (0co3HaHUS
MIOUCKA);

5) BHITIOMTHEHHE 3aAaHNST MOKET IPOHUCXOAUTH C UCIOIb30BAHAEM HE TOIBKO TEOPETHUYECKHX,
HO ¥ 3KCIEPHMEHTAIBHBIX METOIOB UCCIIEI0BAHUS,

6) 3amada MOJKET UMETh HEIIONHOE YCIOBHE B CIy4ae, €CIH HMEETCA AOCTYN B MPOLECCE €ro
peluIeHHs K HocuTeaM HHOOPMALIMHK B 3JIEKTPOHHOM U ITIe4aTHOM BHUIIE.

7) 3amava MOXKET HMETh MHOTOBAPHAHTHOE PEIICHHE.

Ob6pazosamenvhan 3a0a4a:

PazpaboTka MCCIENOBATENbCKUX 33a1a4 CAMHMM HOIPOCTKAMH, C ONHOW CTOPOHBI, CO3ZaeT
peanbHbli OaHK MCCIENOBATENBCKHUX 3a7ad, KOTOPBIE MOTYT ObITh MCIONL3OBAHBI B PEabHON
obpazoBaTenbHOM MPAKTHKH HE TONBKO JOMOJHHUTENLHOTO, HO W OCHOBHOrO obpaszosanus. C
IPYro# CTOPOHBL, TIO3RONSIET Yepe3 pedIIeKCHI0 TIOHITEL YPOBEHb OCBOSHHS YHalIUMHUCS TOHATHS
«UCCIICMOBATENBCKAST 3aJada» M «MOACIHMPOBAHMA» KAK PEaNbHOTO CPENCTBA DPEIISHHA
nonobHoro THlia 3aKay.

Yueonvie za0auu:

1) orpediekcHPOBATL MOHATHE «HCCIENOBATENLCKAS 3a/ayay U ONPENeNUTHCS ¢ TeMOH U
BHIOM MCCIIENOBATENbCKOM 3anaqn. Haiitu cebe equHOMBIIIICHHUKOB VI €€ COCTABNGHUS U €8
perueHus;,

2) orpabotats anroputM (METOAUKY) COCTABJIEHMS HCCIENOBATENbCKUX 3agad C
UCIIONB30BAHUEM Da3/IM4HbIe METOIbl MCCNENOBAHHA (TEOPeTHYECKOro aHailM3a M CHHTE3a,
3KCIIEPUMEHTANBHOTO, MOAETUPOBAHHS U T.1);

3) HaXOMUThL HECKONBKO BAPMAHTOB pelmeHms, BhIOHpaTe U OOOCHOBBIBATE HamOONIee
paLOHAaIbHbINA,

4) peLeH3MpOoBaTh M OLEHHBATh COOCTBEHHYIO paboTy MCCIENOBATENLCKOTO XapakTepa, a
TakKe paboTel TOBapHIIEi

B ToM ymcne: Dopmb!

MPOMETKYTOY
KomigecTso yacoB Ha HOTO KOHIPOJIA

N HaumeHoBanue paznenos (Moxynei) 4 Tem Boero
n/n e YacoB




Teop. TIpakTHueckn

3AHITHS € 3AHATHA
Modyns 3. «pudymaii u pewu csorw
1 UCCTE008AMENLCKYIO 3G0ayy) 4 0,5 3.5
Joxtamsr oT
TPy,
pasMemeHue

: IICHH i
SR s ooy syl - 20 | Aoxmaosma
o s s mposoit

TlyOmuKamms TEKCTOB HCCICHOBATEIRCKHX miardopme

1.2. - " 3]
3a0a4 H MX PeLICHHA L0 « IBEsCHHAE »

I3 PejnercHBHOS BRICTYIIISHHE DKCIEPTOB - 0,35

Moodyas 4. Pewienue npoexmnoil 3a0auu
Ponb mpoexTHBIX 3amad AT mepeHoca (pH3MKO-MaTeMaTHYECKUX YueOHBIX 3HAHMI, YMEHHH 1
HABBIKOB B TPAKTHYECKYK XM3Hb. OTIMUME MNPOEKTHBIX 3a0ad OT HCCIENOBATEIBCKUX.
Crpykrypa npoextHo#t 3amaun. OTiHume IPOEKTHON 3aa4k OT NPoekTa. PemeHne npoeKTHbIX
3a1a4 Ha PU3UKO-MATEMATUHECKOM MATEPHAIIE C HCTIONB30BAHHEM NUCTAHIMOHHEIX TEXHOMOTHil,
B TOM "ucne TUhPoByIo muarhopmy «/IBuKeHHE»
Obpazosamenvhan 3adaua
Hcnonesys GHU3MKO-MATEMATUHECKHE 3HAHHMS M YMEHUsI, HEOOXO/IMMO PELLHTH TIPOEKTHYIO 3a1a4y
(o BEIGOPY TPYTITIBY), HANPABIEHHYIO HA TIOMCK HOBOTO CTIOCO6a PEIEHNS MPeIaraemoii 3a1auu
B COCTaBE MaJOi IPYTIIEL
IIpumep npoekTHOM 3amaqu:

«Mp1 KUBEM HA JIHE BO3NYIIHOTO OKeaHa. ATmocthepa u aTMocdepHOe naBimeHne Hrpaer
OTrPOMHYIO POJTh B JKM3HU YENOBEKa, PACTEHHUI M XKUBOTHBIX. MBI IpIIuM 1 oboratnaem opraHusM
KHMCIOPOIOM, B PACTEHHAX NPOUCXONUT (POTOCHHTE3, B PE3yJILTaTe KOTOPOTO YTNEKHUCIbIH ras
NPEBPAIIACTCA B KMCIOPOA. 3BYKU MEpemaroTcs Ha PACCTOSHHA HMEHHO Gnaromaps HaTHduro
atMocdepsl. Bosmyx He BHIMM, HO HPOSBIEHHE €rO CYIIECTBOBAHMS OLIYINAETCS MOCTOSHHO H
NOBCEMECTHO. A MHOTO JIi Y HAaC BO3Zlyxa, HanpuMmep B komHare? Kak onpenenuts ero maccy? Ha
BECHI HE MOJIOAHIIIb, TO3TOMY HEIIOCPEICTBEHHO B3BELIMBAHUEM 3TO HE CAESNATh. SHAUNUT, HYKHO
HCTIONB30BaTh (DU3MYECKHe 3aKOHBl M C MOMOIIBKD (U3UYECKHX (DOPMYT ¥ MaTeMaTHYeCKHX
npeodpa3oBaHuit TOMYYHTh KOHEYHEIN PE3yIIbTaT. 3adaua: onpedeiums maccy 6030yxa & meoeil
(6awmieii) komnamen

TIopsinox paGoTs! (BEIMONHEHHE TOCTSIOBATENBLHO PST 3a1aHUI):
1.0uenure Maccy BO3/yxa B KOMHATE XOTs Obl IPUMEPHO, YTOOLI CPABHHUTD BAlle
IPENTIONOKEHHE C TIOTYYEHHBIM B X0 PaboThl PE3yILTATOM.

2 ITonymaiiTe, OT 9€ro 3aBUCUT Macca BO3MyXa.

3 Ilpennosxute criocobet onpenenenus Maccsl. OeHuTe, KaKOU U3 NPeIIOKEHHbIX CIOCOGOB
Oomnee TOYHBbIH.

4.BBINONHUTE KPATKYHO 3aTIHCh 3a0a4K, UCIIONb3YsI HEOOX OMUMbIe hOPMYITBI H BBITIOIHKB
COOTBETCTBYIOLINE NMPeoOpazoBaHus.

5 IMomymaiiTe, Kakue IPHEOOPEI BAM HYKHBI 715 paGOTEL

6.Ilponymaiite opopmueHue 3aaun

7.I1poBemuTe SKCIEPUMEHT M HeOOXONUMLIE BLIMHCTeHHs. CPABHUTE ONYYEHHEBIH Pe3yILTAT C
BALIMM TNPEITIONOKEHHEM,

8.01enuTe NOrPEIHOCTH, IONYLIEHHEIE B paboTe.



9.0aMHaKOBa M Macca BO3AyXa B KOMHATE 3UMOIT 1 ieToM?

10 BBIsicCHHTE, M3 KaKMX a30B COCTOUT aTMOCHEPHEIH BO3NYX H KAKOBO MX IPOLEHTHOE
COOTHONIEHHUE.

11 IToAroTOBMTE 3aLIMTy pabOTHI BHYTPU TPYIIIIB H COCTABTE BOMPOCEI, KOTOPBIE MOTYT OBITh
3a/1aHBI BRICTYIAIOLIHM.

B Tom umcne:
Ne Beero Dopwmer
" | HamMenoBamue Pa3acioB (MOIyJIei) H TeM - KomiriecTso 4acos Ha TMPOMEITKY TOT
wn 4acoB
HOTO KOHTPOIS
Teop. TIpakrigecsa
3aHATHA € 3aHATHA
Modyas 4. «Ilpudyman u pewiit csoto
1 UCCEedo8aMENbCKYI0 3A0aUy» 8 2 6
JoKmame! 0T
11 BriGop u pemenne MpOSKTHOMH 387241 } 20 rpymm,
: BHYTPH MaJ0H TPYIIIb] 3 pasMemeHue
V6 - OOKIAZOB HA
12 yOTAKAFA TEKCTOB PCIICHISA MPOSKTHBIX ) 1.0 H(pOBOH
3a1a4 Ha mHPOoBOH miaTdopme mnardopme
13 OfCyAIeHHE pPe3YIBTATOB B3AHMOOLCHKH _ 10 «JIBIDKERUEY
' | pemmeHHs NPOESKTHBIX 337139 ?
14 PednexcHBHOS  BRICTYIUIGHHE 3KCISPTOB, ) 20
’ MOABEACHME HTOTOB, Pedekcus y4aCTHUKOB ?

Texnuyeckan naampopma (Mamepuansno-mexnuiecKue yeilogua peanru3auun npozpammoi)
- BebGmarhpopma ZOOM st OpraHW3alMd yaaleHHOro (GopMaTa B3auMOJEHCTBUS BCeX
Y4aCTHUKOB 00pa30BaTebHOro Mpouecca: 4 9aca — Ha paboTy ¢ AeTbMH M mejaroramu; 2 —4aca,
Ha OHJIAWH KOHCYJbTAllMH OETbMK U nexaroramu. Heo6XxomuMo CeKIMOHHBIE 3aibl sl paboTsl
manex rpymn (rpynma go 10 genosek). Heob6xoaumo 25 CeKLHOHHbIX 3aJI0B.

- Iudposas mmarbopma «[lBmkeHue» AN OpPraHU3aldM PENIEHWS MCCIENOBATEIbCKUX H
NPOEKTHBIX 33/[a4 HHAMBUIYAILHO U B MAJIBIX IPYINax, a Takxke MyOnu4HOI OLIEHKH Pe3y/IbTaToB
pelueHus 3anay.

Kauecmeennana xapaxmepucmuKka nedazozuieckozo cocmaea

Tpebopanus B MpeAMETHOH 0O6NMacTH:

— HaBBIKH PabOTHI B MEKIPEIMETHOM H METAIIPEIMETHOM TEMATHYECKHX MPOCTPAHCTBAX.

— npoeccHoHATbHEIE HABBIKH PENIeHNs HCCIe[OBAaTeIbCKUX H MPOEKTHBIX 3a/ady,;

— HABBIKH OPTaHHM3aIMK MPOSYKTHBHBIX (JOPM KONNEKTUBHOIO MBILUIEHHS, KOMMYHHUKALUU K
nestensHOCTH. HaBbiku nmpobnemarnzanmu. Hapeikm ynparnendeckoit peduexcun,

— HABBIKM CHTYaTHBHOMH CaMOOpraHu3aluHy.

Tpebosanus B obnactu nanenus UKT:

— HaBBIKH paloThl C YHUBEPCATBHBIMU HH(POPMALIHOHHBIMYE HHCTPYMEHTAMH.

— 3HAKOMCTEO W HaBHIKH PabOThI C aHATHTHYECKAMH MHTEPHET-PECYPCaMH.

— 3HAKOMCTBO ¥ HaBBIKY paGoThi ¢ fa3aMi JaHHBIX (B TEX MPOrpaMmax, re UCIoNb3yTCs 0a3bl
IAHHBIX).

— HaBbIKU PaboThl WM crocoOHOCTH OBNALEeTh MeromaMu paboThl ¢ MHPOPMALUMOHHBIMH M
CIIPaBOYHBIMH CUCTEMaMH.

Hozuyuonnas cmpyxmypa nedazo2utecko2o cocmasd.

Ilns mpoBeneHus MOy sl HeOOXOMMMBI CIEAYIONIME MO3HIHN (CONEPAKATENbHO OHH 000CHOBAHBI
BO BBEIEHHH):



Beaywiii— oTeevaer 3a peannzauwnio 00pasoBaTeNbHON NporpaMmsl MOAVJS B €€ MONHOTE,
SBNAETCA BEAYLUIIM HA OOLUIIX 3acenaHilfx.

Beayuuii nonen:

— OPLIEHTIIPOBATLCA B MPEAMETE:

~— IIMETb ONbIT NPOBEAEHIIA ITHTEHCIBHBIX 00PA30BATEMbHbLIN MEPONPIATIIII,

— 0DNanaTh HABLIKAMII OPraHI3aALLIII KOMNEKTHBHOI KOMMYHIIKALITII;

— 00/127aTh MbICJEAEHTEbHOCTHBIMIL 11 KOMMYHIIKATIIBHBIMII HABBIKAMII.

DKCHepT— OTBEYAET 34 NOANEPIKAHIE JOCTATOMHOrO 3HAHIEBOrO YPOBHS B MOAYIE: MPOBOLIIT
KOHCYJIBTALIIIL, AKTIIBHO YHaCTBYET B OOCYI/KACHIAX BO Bpems oduleli padoThl (3TO MoKeT ObITb
YUITENb (PHBIKI AN MATEMATHKI). DKCNEPT AONKEH:

— XOPOLIO OPHEHTHPOBATLCA B TEME KayKA0ro MOV,

— yMEeTb (POPMYNIPOBATb AHAMIITIMECKIIE CY/KACHIIS

— 3a1aBaTb BOMPOCKI, NPOABITAIOLLIE VHACTHIIKOB B MOHIIMAHIIIT TEMbI MOLYJIS.
TBHOTOPLI—TPYNNOTEXHIIKIL, MOAEPATOPLI B PYNNAX (COOTBETCTBEHHO KOMIYECTBY FPYMM; 3TO
MOTYT ObITh CTYACHTbI-NPAKTIKAHTbI 1111 MOAOABIE yuliTens ). ThiOTOPbI A0MKHbI:

— 3HATb TEOPINI NEAArOriKIl CAMOONpPEIeaeHIIs,

— BJIAAETb HABLIKAMII OPTAHIZALII FPYMNOBOI PadoThl;

~— YMeTb  COOTHOCIHITL  COmepskaHiie  y4edHOro  marepiana ¢ HHABIAYAILHBIMII
00pa30BaTeAbHBIMII CTPATETISIMIT YUEHIIKOB.

Texnuuecknit nepcoHan

CiicTemHbIl aAMIHICTPATOP —OTBE4AET 3a BCE TEXHIIMECKIIE BOMPOCHI, OPraHIZYeT padory B
Cetu BO Bpemsa TpaHcaauiit oduii meponpustiii. OH 10sKeH:

—— Bal1eTh HABBLIKAMII PadOThl CO BCEM TENHIIMECKIIM OOOPYLOBAHIIEM, IICOAL3VEMbLIM B
npouecce 00yUeH s,

— OBITb OPraHiI3aLiOHHO MODILTBHBIM.

TpedosaHiis Kk aumiHICTPaL

— MpiiaaHiie MOAYSM CTATYC OCOOEHHOMO COOBITIA («AHAMITHYECKAS HTPA», CTPEHITHM, 11 T.M.):
— CO3JaHIIE BCEN HEOONOAIMBIN OPTaHIIBALIIOHHBIX YCAOBIITT A8 NpOBeaeHIIs MOay.eii;

— NpOBeAeHIIe NPEABAPITENLHOrO COGPaHIA C POAITENAMIL, HA KOTOPOM OVAET OOBACHEHO, UTO
AAHHOE MEPONPHATIIE HOCHT BaKHbIIT 00pa30BaTeNbHbIN XapPaKTEp 11 T.11.

— OpTraHi3aulg MPenBapriTebHOTO 3HAKOMCTBA YHEHIIKOB C TIPOrPAMMHBIM QOeCTIeUeH Te,
HEOOXOMIMBIM 7115 TOAHOUEHHOTO  MPOXO/KAGHIS  0OPA30BATENLHOI  mporpamMmbl (1o
HEOONOAIIMOCTIN),

— YuacTiie B peanisauiil  00Pa30BATENLHOrO Npouecca Milb napi  (OpMyIpPOBaHIiL
TEXHIIMECKIIN 3a0aHITT 11 0OLIErO O3HAKOMAEHIIS C XOAOM PadoT.

I PeaOGnust K 1y b noi NOACOMOGRE OOy YaeIbIX

T YUallieca  AOMMKHbI  BAAZETE  NOTS  Obl  HAuaNbHLIMII  HABBIKAMII CAMOOpraHH3auIl,
OPraHizauil KONAEKTIBHOIM 11 ITHANBIAYANBHOI PadoThl.

— YHallllecs NOMKHbl  BlaleTb OCHOBaMII KOMMbKOTEPHOI rPamMOTHOCTII 11 padoTel ¢
odpasoBaTenbHbIMII pecypeamit Mutepher.
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