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1. HOACHUTEJIBHASA 3AIINCKA

['eoMeTpus siBNIsIeTCA OHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0O0ECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JAUCLUILIINH
€CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH W MPEIMETOB T'YMaHUTApHOTO IHKIIA.
[TockonbKy JOTHYECKOE MBILIUICHHE, (HOPMUPYEMOE MPU U3yUYEHUH 00 YHAIOITUMUCS
MOHSATUUHBIX OCHOB TE€OMETPHUM, NPHU J0KA3aTeIbCTBE TEOPEM U TMOCTPOCHHUH
HEMOYKH JIOTHUECKUX YTBEPKICHUN IPU PEIICHUH T€OMETPUUECKHX 3a]1a4, YMEHUE
BBIIBUTATh U OIPOBEpPraTh THIIOTE3bl HEMOCPEACTBEHHO WCIONB3YIOTCA TpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YaCTHOCTU (PM3UUYECKUX 3a/1a4.

[leas ocBoeHus mporpamMmbl yueOHOro kypca «l'eomerpusi» — pa3BuUTHE
WHUBUYAIbHBIX CIOCOOHOCTEH OOydYaronmuxcsi Ipu U3yYeHUH T'€OMETPHUH, Kak
COCTaBIISIIONIEH mNpeamMeTHOW oOnactn «Marematnka M HHQOpPMAaTHKay dYepes
o0ecrieueHrne BO3MOXXKHOCTH MPHOOpPETEHUS W HMCIOJB30BaHUs Ooiee TIIyOOKHX
TCOMETPUUYECKHUX 3HAHUHN W IEHCTBUM, CTICIU(PUIHBIX TEOMETPUH, U HEOOXOUMBIX
JUISL YCIIEUTHOTO MPO(ECCHOHATBHOI0 00pa30BaHUs, CBI3aHHOTO C UCITIOJIb30BAaHUEM
MaTEeMaTUKH.

[IpropuTeTHRIME 3a7ja9aMH Kypca TEOMETPHH:

e pacIIMpeHHE TPEACTABICHUA O TE€OMETPUM KaK YacTH MHPOBON KyIbTYpHl U
dbopMHUpoBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

e (opmMupoBaHME TIpPEACTABICHHUS O TPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIITUX MATEMATHUYECKUX MOJEIISIX, TO3BOJISIIOIIMX OMUCHIBATH M M3ydaTh
pasHbIe SIBICHUS OKPYXKAIOUIETO MHUpPA, 3HAHWE MOHATHIHOIO ammapara Iio
pazneny «CrepeomeTpus yueOHOTO Kypca reOMETpHH;

e (opmMupoBaHue yMeHUS BIAJACTh OCHOBHBIMH MOHSATHUSMH O MPOCTPAHCTBEHHBIX
dburypax u ux OCHOBHBIMHU CBOMCTBaMH, 3HAHUE TeopeM, GOPMYJ U YMEHHE HX
MIPUMEHSTh, YMECHHSI TOKA3bIBAaTh TEOPEMBI M HAXOAWTHh HECTAHIAPTHBIC CITOCOOBI
peleHus 3a1adq;

e (opMupoBaHHE YMEHHUS PAacIO3HABATh HA UYEPTEkKaX, MOACIAX M B PEATbHOM
MHpE MHOTOTPAaHHUKMA M TeJa BpAIEHUs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIENIH;

e (dopMupoBaHHE TOHUMAHHUS BO3MOXHOCTH aKCHMOMATHYECKOTO TIOCTPOSHUS
MaTEMaTHYECKUX TEOPHH, (OPMHUPOBAHNE MOHUMAHUS POJIM aKCHOMATHUKH TIPH
MIPOBEICHUHU PACCYKICHUN;

e (opmMupoBaHue yMEHHS BIAJCTh METOJAMHU JOKA3aTE€IbCTB U aJITOPUTMOB
pelIeHus, YMEHUSI UX MPUMEHSATh, TPOBOAUTH JTOKA3aTCIIbHBIC PACCYKICHUS B
XOJIe PpEIIECHUS CTePeOMETPUYECKUX 3aJad W 3aJad C MPAKTUYECKUM
comepkanueM,  (GOpPMUPOBAHHME  TPEACTABICHUS O  HEOOXOAUMOCTH
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JI0Ka3aTeNbCTB NP OOOCHOBAHUM MATEMATUYECKUX YTBEPXKIACHUN M poiu
AKCUOMAaTUKH B IIPOBEJECHUN JECAYKTUBHBIX PACCYKICHUN;
e pa3sBUTHE U  COBEPLICHCTBOBAHUE HHTCIUICKTYAJIIBHBIX U  TBOPYECKUX

CIIOCOOHOCTEM oOyuaromuxcs, II03HABaTEJIbHOM aKTUBHOCTH,
UCCJIEIOBATENLCKUX YMEHUN, KPUTUYHOCTH MBILUJIEHUS,, UHTEPECA K U3YUYEHUIO
TE€OMETPUH;

e (opmupoBanue GHyHKIMOHAIBLHONM TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPHUU:
YMEHUSI PAclo3HABATH MPOSBICHUS TECOMETPUUYECKUX MOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEHN B PEATbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YYEHUU JAPYTUX
y4e€OHBIX MPEAMETOB, MPOSBICHHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEANbHBIX CUTyallud, UCCIEAOBAHMS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOIYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOro Kkypca «['eomerpus» B
10-11 «xmaccax sBmsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOpAHWHATBI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSAMWY», PEIEBAaHTHBIMU T'€OMETPUH HA YIIyOIEHHOM YpoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEpKAaTEIbHBIM JUHHUSAM Y4eOHOro Kypca, a
bopMHpOBaHUE  JIOTMYECKUX YMEHHUI  pacmpenensercs He TOJBbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaiabHoil padouyeit
IpOrpaMMbl, paclpeAeNEéHHbIM MO TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiaJucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHAMH U HABBIKAMU MOCJIEIOBATEIBHO U MTOCTYNATENIBHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIYIO
CUCTEMY I'€OMETPUUECKUX MPEICTABICHUN 00YyYarOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath ycnoBus s guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS

WHIUBUYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, oOecrneyuTh yriayOnéHHoe

M3Y4YeHUE T€OMETPUH KaK COCTaBIIAAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMaTUKH C
yuétoMm BbIOOpa Oyaymiel npodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.
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Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 yaca B HEJICIIIO).

Pabouast mporpamma no kypcy reometpun B 10 — 11 kiaccax opueHTHpOBaHA Ha

UCIOJIb30BAaHUE YUEOHO-METOUYECKOTO KOMILJIEKTA:

10 kmacc

JI.C. Aranacsu, B.®. byry3oB, C.b. Kagomnes, O.I'. Ilo3usik, JI.C. Kucenesa.

['eomeTpus (0a30BbIil U yriryoneHHbI ypoBeHb). 10-11 kinaccel. Yue6Huk. Mockaa.

«IIpocBemenuer.

b.I'. 3uB. /lumaktuueckue martepuansl 1mo reomerpun s 10 kiacca. Mockaa.
«IIpocsemienue».

11 kmacc

JI.C. AranacsH, B.®. byry3o, C.b. Kamomues, O.I". I[lo3usk, JI.C. Kucenena.

["'eometpust (0a30BbIi U yriryOsieHHbIN YpoBeHb). 10-11 kimaccsl. YueOHuk. Mockaa.

«IIpocBemenuey.

b.I'. 3uB. Jlugaktnueckue marepuaisl o reomerpun 1 11 knacca. Mockasa.

«IIpocBemenue»

2. COAEP) KAHUE YYEBHOI'O ITIPEJIMETA
10 KVIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSI  CT€peOMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. [loHsiTHe 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B MPOCTPAHCTBE: IEPECEKAOIIUECH,
MapajyieIbHbIE W CKpelMBaromuecss npsMbie. [Ipu3Haku CKpemmBarOInAXCs
npsambIX. [lapanineabHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MapalJICIbHbIE
MpsSMBIE B MPOCTPAHCTBE, MAPaAUICIBHOCTh TPEX MPSIMBIX, TAPATUIETLHOCTH PSMON
u 1ockoctu. [lapamiensHoe W IEHTpATbHOE MPOCKTUPOBAHME, HU300paKeHHE
¢uryp. OcCHOBHBIC CBONCTBAa MapaJICIIBHOTO MpPOEKTUpoBaHMs. WM300paxkeHue
buryp B mapajsiebHON MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMU, YTOJI
MEXIYy TPsSMBIMU B MpocTpaHcTBE. [lapamienbHOCTh MIIOCKOCTEN: MapalieIbHbIC
IJIOCKOCTH, CBOWCTBA rapauieabHbIX IJIOCKOCTEM. IIpocrenmue
MPOCTPAHCTBEHHbIE (PUTYpPHl HA TIUIOCKOCTH: TETpadAp, MapajulieeuIie],
MMOCTPOEHUE CCUCHU.
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[leprieHIUKYJISIPHOCTh NPSIMOM M IUIOCKOCTH: IEPIIEHINKYJIAPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK NEPNECHAMKYJISAPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O MpsMOKI
NEPIEHANKYIJIIPHON IJIOCKOCTH. OpTtoronaisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSITHUE
OT IPAMOH JI0 TIIOCKOCTH, MPOEKIUs (GUTYPHI Ha IJIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEW: NPU3HAK MNEPIEHIUKYJSIPHOCTH JBYX ILIOCKOCTER. Teopema o TpEx
NEPIEHANKYIIAPaX.

YIibl B IPOCTPAHCTBE: YroJl MEXKIY IPSIMOM M INIOCKOCTBIO, JBYTPaHHBIA
YTOJI, JUHEWHBIA YrOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOIOTPAHHBIE YIJIBL.
CBOMCTBA IUIOCKHUX YIJIOB MHOTOTPAaHHOTO yria. CBOMCTBA IJIOCKUX M ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHU

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: Nn-yrompHas
npu3Ma, IpsiMasi U HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJIHAS IOBEPXHOCTh MTPU3MBI.
[Tapaitenenurnen, TpsAMOYTOJIbHBIN MapaJJIETCUIE U €ro cBoiicTBa. KpaTuanime
IyTH Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema Oiuiepa. lIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [lupamuaa: N-yronpHasi nupamMujia, NpaBuiIbHAs U yCEeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEl NpaBWIBHOM NUPAMUIBL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NpPABUJIbHAs TNpPHU3Ma W IPAaBWIbHAS NUPaMUJa,
IpaBUIbHAs TPEYroJbHAs MUPaMK/Ia U MPaBUIbHBIN TeTpasp, KyO. IlpencraBienue
O MPAaBUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAECKAdAP U UKOCADIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, JuaroHalv, YTJIbl.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOW IMPHU3MBI,
IJI0IIAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMPAMOM Mpu3Msbl. [1nomans
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH MPABUJIBHOW MUpaMHIbI, TEOpeMa O
IJIOIIAHA YCEYEHHOU TUPAMMUIBI.

CumMeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  INPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajulelienunena, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpPHS NPaBUIBHOU
IIAPAMHJIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PAaBEHCTBO BEKTOPOB. JIeHCTBUSI C BEKTOpPAMU: CIOKEHUE
Y BBIYATAHHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBolcTBa CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsaTEe KOMIUTaHApHBIE BEKTOpHI. [IpU3HAK KOMIUIAHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O Ppas3loOKEHWH BEKTOpa IO TpEM
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HEKOMIUIaHAapHBIM  BeKTopaMm. lIpsimoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOI MeExXay BeKropamu. CKalsipHOE NIPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAs TMOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpalieHUs:
UJIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U IJIOCKOCTH, KacaTelbHas TUIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHHs Ha
iockoctu. Pa3sépTka nunmHapa u konyca. CummMetpusi chepsl U mapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBbI, HWJIUHAPA, MUpaMuAbl U KoHyca. OObEM 11apa U 11apoBOro
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiuHApa. Ilepeceyenue cdepsl u 1mapa c¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsTHE MHOrOrpaHHHUKa,
OMMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAaIlCHUS.

[Tnomans MOBEPXHOCTH IUIMHAPA, KOHYyCa, IUIONaab chepbl U €€ yacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANECH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodOusi, roMmoTeTusa. Pemienue 3amay Ha
IJIOCKOCTH C UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIllCHUS: CEUCHUS LIIIMHAPA
(mapayyienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHUIO U MIPOXOSIINE Yepe3 BEPIIUHY), CEUCHUS I1apa, METObI TOCTPOCHUS
CEUEHMI: METOJ CJIEeI0B, METOJl BHYTPEHHEIr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYIIIEH TNTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpoctpancTBe. Onepaiinu HajJ, BEKTOpaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHHUsA. [IpsMoyrofibHas cucTema
KoOpAMHAT B mpoctpaHcTBe. KoopaumHaTel BekTopa. PasioxeHue BeKTopa Mo
6a3ucy. KoopanHaTHO-BEKTOPHBII METOI IPH PEIICHUN T€OMETPUYECKUX 3a1a4.

JIBUKeHHs] B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEepPEeHocC,
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IEHTpaJIbHAs CUMMETpPHS, 3€pKaJbHAs CHUMMETPHS, IMOBOPOT BOKPYT IPSIMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.

3. IINIAHUPYEMBIE PE3YJBTATbBI OCBOEHHUAA YYEBHOI'O
MNPEIMETA «(I'EOMETPUSl» (YIJYBJIEHHBII YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUNCKOT0 001IECTBA, IPEACTABICHUE O MATEMAaTHYECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe), yMEHHUe
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HUX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakIaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIDKCHMM B JPYTrUX HAyKaxX, TEXHOJIOTHX, chepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JTOCTHKEHUN HAYKHU U JEATENBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) acTeTH4YecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCyKIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
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OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYJIOJIO0Us, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUI0O U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYpPhl, TIOHUMAaHUE BIIASHHUS
COI[MAJIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpeibl, OCO3HaHUE TI00aIbHOTO XapaKTepa dKOJIOTHYECKUX MTPOoOIeM, OpPUEHTALIHS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHUW IS pelieHusl 3agad B o0JacTu
OKpY’Karolel cpenibl, IJIAaHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUN JIJIs1 OKPY>KAIOILEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIIECTBEHHOM NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HAYKHU KaK cepbl 4eTOBEYECKOM IeATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUNMOCTH
JUTSL pa3BUTHUS [MBWIN3AINH, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KYJBTYpOU KakK CpEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTpeIeJICHUs TIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccUu(pUKaIuy,
OCHOBaHWSI /711 0000IIECHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  MOPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKJIFOUEHNH 110 aHAJIOTHH;
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MIPOBOJIUTH CAMOCTOSITENHHO JI0KA3aTEIhCTBA MATEMATHUYECKIX YTBEPKIACHUI
(TpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapHAHTOB PELICHHUS, BHIOMpPATh HaUOOJIee MOAXOASIINN C yUETOM CaMOCTOSATEIHHO
BEIJICIICHHBIX KPUTEPHUCB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYHe,  MNpodsiemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBaHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHS, ITpoliecca,
BEISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIpoOIllecca, a TakXKe BBIIBUTATH
MIPEAIOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M MHTEPIIPETHPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (hOpPM
MIPEICTaBICHNUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOKO TOUKY 3PECHHS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEUIeHUus 3aJauyu,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji€ OOCYXXJICHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXXJIaeMON TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha TOUCK
pEelIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSIMHU APYIUX YYACTHHKOB
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auanora, oOHapy>XKMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(OopMyIMpPOBATH PA3HOIJIACHS, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3yJbTAaThl PEHICHUS 3a/layu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/1ay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISATH ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUPATh CIIOCOO pEelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PELICHU ¢ YYETOM HOBOW MH(pOpMaIUu.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJICKT

BJIAJETh HABBIKAMM  IIO3HABATEIbHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIecca U Pe3ysibTara pPElICHHs
MaTeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTaTa LEIHN U YCIOBUAM, OOBSICHITH MPUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3yNIbTaTOB JESTEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasI 1eITEILHOCTD:

NOHUMAaTh M HCIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl TpU peleHUH YYeOHBIX 3a4ady, MNpPUHUMATh LEJIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW pabOThI, pacHpenessTh
BUJIbI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE), BHITOJIHATH CBOIO YaCTh PabOThI 1 KOOPAUHUPOBATH
CBOM JICWCTBHS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0 BKJIAJa
B OOWMHA TPOAYKT MO KpUTEPUSIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJIEUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaronuiicss HayquTCs:
e CBOOOJHO OINEPUPOBATH OCHOBHBIMHU MOHSTHSMH CTEPEOMETPUH IPH
pEILIeHNN 3a]]a4 U IPOBEJCHUHM MaTEMaTHUYECKUX PACCYKICHUM;
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e TMPHUMEHATH AKCHUOMBI CTEPEOMETPUHU M CIEACTBUSA W3 HUX MPH PEIICHUU
reOMETPUYECKUX 3a/1a4;

e KJaccH(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOIAHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXKAY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MNPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacro3HaBaTb OCHOBHBIE BHUABI MHOTOIPAaHHHKOB (IpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCHPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIS
KJIaCCU(UKALUY;

e CBOOOAHO ONEPUPOBATH MOHATUSMHU, CBSA3AHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

e BBINOJHATH napajuiebHOE, LEHTPAJIbHOE " OpPTOrOHAJILHOE
POEKTUPOBAHKE (PUTYP HA TUIOCKOCTD, BHIMOIHAThH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOTIOIpaHHUKOB  (TMpu3Ma,
nupamMuza), FT€OMETPUUYECKUX TEN ¢ TpUMEHEeHuEeM GopMy;

e CBOOOIHO OMEPUPOBATH MOHATHSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 TIJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHUX OTHOIICHUW U
HAXO0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSISI H3BECTHBIC METOIbI TIPU
pelIeHU MaTEeMaTUYeCKUX 3a/lady MOBBIIMIEHHOTO M BBICOKOTO YpPOBHS
CJIOHOCTH;

e IMPUMEHATH MPOCTEHIlIMEe NpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBIECHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TMOJYYCHHbIE 3HAHWA Ha TMpPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh peajbHBIC CUTYAIlUU, TPUMEHSATh U3YYCHHBIC MOHSATHUS B
IpolLecce TIOUCKAa PEUIeHUs] MAaTeMaTU4ecKu CcHOpMyIMpOBaHHOU
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npo06sieMbl, MOJEIUPOBATh pEANbHbIE CHUTyallUd Ha S3bIKE TE€OMETPHH,
UCCJIE0BATh ITOCTPOCHHBIE MOJAEIN C UCIOJIb30BAHUEM I€OMETPUYECKHUX
HNOHATUH M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;
UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTAaBHOM YacTu (hyHAAMEHTA Pa3BUTHUS TEXHOJIOT M.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYeHUS;

OTIEPUPOBATH MOHATHIMH, CBA3aHHBIMU C T€JIaMU BpAICHUS: [UIUHAPOM,
KOHYCOM, c(hepoit u mapom;

pacrno3HaBaTh Tejla BpauleHus (LIWIMHAP, KOHyC, cdepa U 1map) U
OOBSICHATH CTIOCOOBI MOTYYCHHS TEJ BPAICHHS,

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHHUE CPEephl U IIIOCKOCTH;
BBIUUCIISATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpaIICHUS,
O00BEMBI U IUIOIIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpallCHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOOHO OIEPUPOBATh MOHATUSAMHU, CBS3AHHBIMH C KOMOWHAITUSIMHU Tell
BpallleHWsT U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpaICHUS;

BBIUUCIISATH COOTHOLIEHUS MEXKY IUIOMIAIIMU MIOBEPXHOCTEW U 00bEMaMU
IMOI00OHBIX TEN;

U300pakaTh M3y4yaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TeJl BpallleHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH M TMPeoOpa3oBeIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPeACTaBICHHYIO Ha
4epTekax U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEpaIliy Ha/l BEKTOPAMH;

3a7aBaTh TUIOCKOCTh YPaBHEHHUEM B JICKaPTOBOM cHCTeMe KOOPAMHAT;
pemaTb TeOMETPUIECKHUE 3a/1a4H Ha BHIYMCICHUE YTIIOB MEXKIY MPSIMBIMH U
IUIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSIHUM OT TOYKHU A0 MJIIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/a TIPU PEILICHUH;
CBOOOJIHO ONEPUPOBATH TOHATHUSAMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;
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e BBINIONHATh W300PAKEHUS MHOTOTPAHHUKOB W TEJI BpAIEHUS MPHU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOA, TpeoOpa3oBaHusl Mo 100us;

e CTPOUTH CEYCHHS MHOTOTPAHHMKOB W TEJl BpAllEHUS: CEUCHUS IMIUHJpa
(mapajienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHHUS KOHYCa (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;

e HCIOJb30BAaThb METOJIbI TOCTPOEHUS CEUYECHHM: METOJ CJelIOB, METO/I
BHYTPEHHETO MPOECKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MIOCKOCTH;

e JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS;

e TMPUMEHATh TEOMETPHUYECKHE (DAKTBI IJIST PEIICHHUS CTEPEOMETPUUCCKUX
3a/lay, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBUS
MPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOM (hopMme;

e pemaTh 3aJaud Ha JIOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXO0XKJECHUE TEOMETPUICCKUX BEIIMUNH;

e TPUMEHATH MPOTPAMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHHUKAITIOHHBIC
CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

e TPUMEHATH MOJyUYCHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHATTU3UPOBATH
U OIICHUBATh pEAIbHbIC CHUTYallMHM, MPUMEHATh W3YyYEHHBIC TMOHSITHS,
TEOPEMBI, CBOICTBa B TMpPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBbI, MOACIUPOBATh pEaNIbHbIC CUTYyalluud Ha
S3BIKE TEOMETPUU, UCCIIE0BATh MOCTPOECHHBIE MOJIENIN C UCIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarhb
MPAKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXOXJIECHHUEM T'€OMETPUUYECKUX
BCIINYWH;

e HMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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4. TEMATNYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEJIMETA

10 KUIIACC
KosmuectBo
akajgeMmuyec [esAiTeJIbHOCTH
Ne Tema/paszen KHX 4aCOB, 30P u IIOP Buabl yue6HOii 1eaTeIbHOCTH YUHUTES ¢ y4eTOM
n/n OTBOJAMMBIX o0yuaroumuxcst padoueii mporpamMMbIl
HA OCBOEHHE BOCHUTAHUS
TeMbI
1. | BBeaenue B cTepeoMeTpuIO 23 DnekTpoHHas hopma OpueHtupoBaHue B TpeAMETE | Y CTAaHOBJICHUE
y4yeOHuKa, resh.edu.ru, «CtepeomeTpusi», JIOBEPUTEIbHBIX
Online Test Pad BOCCTAHOBJICHUE MPECTABIICHNs OTHOIICHUN
0 BaXHEHIINX | C 00yYarOIIMMHUCS,
Ennnas xonnexkuus MIPOCTPAHCTBEHHBIX ¢durypax, | CmocoOCTBYIOIIUX
U POBBIX pa3dop  MpOCTEHIIMX  MPaBUI | TO3UTUBHOMY
00pa3oBaTEeIbHBIX n3o0pakeHus: HJTUX (QUTYP € | BOCIPHUATHIO
pecypcoB (school- NMOHMMAaHHE TMPaBWI paboThl C | O0yYAIOUTUMUCS

collection.edu.ru)

VYuu.py (uchi.ru

Y4EOHUKOM. Omnpenenenue
IUIOCKOCTH  Kak  (urypsl, B
KOTOpOWH BBIIIOTHAETCS
IUTAHUMETPHUSL. Henatp

HpOCTGﬁHIHC JIOT'MYCCKUE BBIBO/bI

U3  aKCUOMAaTHKU  IIJIOCKOCTH.
[IpuBenenune IIPUMEPOB
peanbHbIX 00BEKTOB,
naeanu3annen KOTOPBIX

SIBJIAIOTCSI aKCUOMBI T'€OMETPHUH.
Jenare mpocreimne pUCYHKH H
HaXO/JUTh OMIMOKM B HEBEPHBIX
pucyHkax. Bunets u pucoBath Ha
MIOBEPXHOCTAX MHOTOI'PaHHUKOB
paBHbIE IIJIOCKUE ¢burypsl,
pexae BCETO paBHbIE

TpeOoBaHUI U MPOChO
YUUTENs, IPUBIICUEHUIO
WX BHUMAaHUS

K 00CyX1aeMoii

Ha ypoke nHpopmanuu,
aKTUBU3AIIH

HX MO3HABATEJIbHOMN
NesITebHOCTH;
MIpHUBJICYCHUE
BHUMAaHUs
o0ydJaronmxcs

K IEHHOCTHOMY
aCTIEKTY M3Y9aeMBbIX

Ha ypoKax sIBJICHUH,
OpraHu3aIus

UX pabOTHI
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TPEYTOJIbHUKHU.

2. B3aumnoe pacnonoxxenue
NPSIMBIX B TIPOCTPAHCTBE

DnektpoHHas Gopma
yueOHuKa, resh.edu.ru,

Online Test Pad

Enunas xoyutekuus
U (HPOBBIX
00pa3oBaTeIbHBIX
pecypcos (school-
collection.edu.ru)

Yuu.py (uchi.ru

DopmMyJIUPOBAHUE TEOPEMBI O
3aIaHUM IPSAMOU IBYMS
TOYKAMH, O 3aJaHHUH IIJIOCKOCTH
TpeMsi TOUKaMHU, O 3aIaHUH
IJIOCKOCTH MPSIMOM U TOUKOH U
JBYMSI TIEPECEKAOIIMMUCS
npsiMmbiMH. [IpuBenenune
MIPUMEPOB peaTbHBIX CUTYyAIIUH,
ujeanu3anyed KOTOpbIX OHU
SIBJISTIOTCSL.

3. [TapannensHOCTh MPSAMBIX
U IJIOCKOCTEN B
HPOCTPAHCTBE

DnekTpoHHas hopma
y4yeOHuKa, resh.edu.ru,

Online Test Pad

Ennnas xoiuiexknusa
UG POBBIX
00pazoBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

VYuu.py (uchi.ru

JlaBath Ki1accupUKaLuo
B3aMMHOI'O PACIIOJIOKEHUS IBYX
IPSIMBIX B IPOCTPAHCTBE.
[IpuBoaNTE IPUMEPBI PEATTBHBIX
CUTyaluil B3aMMHOT'O
pacronoXKEeHUs NPAMBIX.
Pacrio3naBanne Ha MOJIEIIX U
yepTexax B3aUMHOE
pacrosoKeHue NpsSMbIX B
npocTtpasncTee. DopmynupoBaHue
U J0Ka3bIBaHUE MTPU3HAKOB
CKPEIMBAIOIINXCS TPAMBIX.
dopMyIUpOBaHUE YTBEPKICHUS
0 MapaJlyIeJIbHBIX IPSIMBIX B
MIPOCTPAHCTBE

C IIOJIy4aeMOU Ha ypPOKeE
COIMAJIEHO 3HAYMMOM
uHpOopMaLuei;
UHUIIUUPOBAHUE

U TIOJITICPKKA
HCCIIEI0BATEIbCKOM
JIEATEIIbHOCTH
oOy4aromuxcs;
PUMCHCHHE Ha YPOKE
UHTEPAKTUBHBIX (popm
paboTsl

¢ 00yYaroIMMHUCS:
WHTEIICKTYaTbHBIX
UTpP, CTUMYJIUPYIOIIHX
MO03HABATEIIBHYIO
MOTHBAIAIO
00yJaromuxcs;
HCIIOJIb30BaHKE
BOCITMTATEIbHBIX
BO3MOXKHOCTEM
cojepxkaHusi y4eOHOTO
npeaMeTa qyepes
JIEMOHCTPAIIHIO
oOy4aromumcs
TIPUMEPOB
OTBETCTBEHHOTO,
IPaXTaHCKOTO
MIOBEICHUS,
MIPOSIBIICHUS
YCIIOBEKOIIO0US

1 100pOCepIeIHOCTH,
qyepes noaoop
COOTBETCTBYIOIIUX
TEKCTOB JIJI1 YTCHUS.
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4. [lepneHANKYISIPHOCTH 25 DnekTpoHHas ¢hopma @opMynMpOBaHUE ONpPENEICHUS
MPSMBIX U IUIOCKOCTEH B y“IGGHI/IKa, rESh.edU.rU, ICPHOCHAUKYIIIPHOCTH HpHMOfI u
[POCTPAHCTBE Online Test Pad IUIOCKOCTH M MEPIEHIUKYIISIPA U3

TOYKHU Ha IJIOCKOCTb.
Enunas KoJuIeKIus Jloka3blBaHWE  €IMHCTBEHHOCTH
(G POBBIX MEpIEHIUKYIIApa u ero
00pa3oBaTelbHBIX XapaKTepHOE CBOMCTBO  OBITh
pecypcos (school- KpaT4aiimm. Jloxa3piBaHue
collection.edu.ru) NpPU3HAKA MEPIEeHIUKYISIPHOCTH
. npsiMOit u IJIOCKOCTH.
Yun.py (uchi.ru [IpuBenenue MIPUMEPOB, B
KOTOPBIX IPUCYTCTBYET
NEPHEHANKYJISIPHOCTh TMPAMOU U
IUIOCKOCTH B 3aKOHaX (PM3UKU U B
pealbHOU JKU3HMU.
dopmyIupoBaHUE U PUMEHEHUE
IpU PEUIEHUU 3aJlay OCTaJbHBIX
TEOpEM O MEepPHEeHAUKYIIPHOCTU
npsMOi u IUIOCKOCTH.
[Toctpoenue CEUYEHHUs
MHOTOTPAHHUKOB,
MIEpIEeHIUKYIIIpHbIE UX pédpam
S. VYribl ¥ paccTosHUS 16 DnexkTpoHHas popma @opMyIUpOBaHUE OIPENETICHUS
yueOHuKa, resh.edu.ru, COHANpPABICHHOCTH  JIydel W
Online Test Pad JIOKa3bIBaHUE ero
TPaH3UTUBHOCTU. JloKa3bIBaHUE
Enunas Komiexuus TEOPEMBI O DPABEHCTBE YIJIOB C
U (POBBIX COHAIIPaBJICHHBIMH  CTOPOHAMHU.
00pa3oBaTeNbHBIX Bplunciienne  yrioB  Mexay
pecypcos (school- NpSAMBIMHU B MPOCTPAHCTBE H
collection.edu.ru) JIJIOB  MEXAYy  OpsIMOH |
IIJIOCKOCTBIO.
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VYuu.py (uchi.ru
6. MHororpaHHUKH 7 DnexktpoHHas popma dopMyIupoBaHHE OIpe/eICHUE
yueOHuKa, resh.edu.ru, IIPU3MBI KaK LUIAH/IpPA,
Online Test Pad OCHOBaHHE KOTOPOTO —
MHOT'OYTOJIbHUK. [ToBTOpeHue
Enunas xoimmekmus OIlpeIeIICHNE MPaBUJILHOM
U(pPOBBIX HPU3MBI. [epeuncnenue
00pa3oBaTeNbHBIX CBOWCTBa napaiesienumnesa.
pecypcoB (school- IIpuBeaeHnd NMpUMEpPOB TPU3M B
collection.edu.ru) npaktuke. Pemenuwe 3amad o
) OpU3Me M IOCTPOEHHE CEUEHUs
VYuu.py (uchi.ru HpU3M.
7. BexTopsl B ipocTpaHcTBE 12 OnexkTpoHHas popma OOpsicHeHHe, KaKk  BBOJATCS
y4deOHuKa, resh.edu.ru, IPSMOYTOJIbHBIE KOOPAWHATHl B
Online Test Pad IPOCTPAHCTBE, U PHUCOBATh ITOT
npouecc. [loctpoeHune TOUkKM MO
EnuHas KojuteKuus e€¢ KkoopauHaTaM. BriBeneHue
u(poBHIX (hopMyIIBI [IJIs1 pACCTOSTHUS MEXKIY
00pa3oBaTeNbHBIX TOYKAMH B TIPOCTPAHCTBE U
pecypcos (school- npumeHsats e€. OObsSCHEHHE, B
collection.edu.ru) 4€M COCTOUT METOJ KOOPIMHAT.
) BoiBenenune ypaBHeHHE cdepbl.
¥au.py (uchiru Pemenne 3amady KOOpPJMHATHBIM
METOIOM
8. [ToBTOpenue, 06001IeHNE 5 Hwmerp o0mume mpeacTaBieHus O
¥ CHCTEMAaTH3aIys 3HAaHUH reOMETpUM  Kak O  JKHBO,
pa3BUBaroLIeNcs HayKe,
HCCIIEIYIONIEH OKPYKAOIIUNA HAC
MUD
OO01iee KOJMYECTBO YacoB 102
10 IpOrpamMme
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11 KJIACC
KosmuectBo
aKajaemMmuyec JesiTeIbHOCTH
Ne Tema/pasaen KHX 4aCO0B, 0P u LIOP Buabl yue6HOii 1eaTeIbHOCTH YYHUTEI ¢ y4eTOM
n/n OTBOJAMMBIX o0yuarouuxcst padoueii nporpamMMbl
Ha OCBOCHUE BOCIIUTAHUS
TeMBbI
1. | AHanuTHyYecKas reoMeTpus 15 OnexkTpoHHas popma Pewenne 3anaun VYcraHoBneHue
y4yeOHuKa, resh.edu.ru, BBIYHMCIIUTEIBHOTO U JIOBEPUTEIBHBIX
Online Test Pad TEOPETHYECKOr0 XapakTepa B OTHOILEHUH
o0JacTu reoOMeTpHH, ¢ 00yYaronMmMucs,
EIII/IHaﬂ KOJIJICKIIUA JOKa3bIBaAHUEC CHOCO6CTByIOHII/IX
U POBBIX YTBepKaCHUSA, BIaJACHUE MO3UTUBHOMY
00pa3oBaTeIbHBIX MaTE€MaTHYECKUM anmnaparoM BOCITPUATHIO
pecypcos (school- AHAJIMTUYECKON TEOMETPUH, oOy4armuMucs
collection.edu.ru) AHAJINTUYECKUMHU METOAAMH TpeOoBaHUH U IPOCHO
) UCCIIEIOBAHUE T€OMETPUUECKUE | YUUTENS, IIPUBJICUCHUIO
Yun.py (uchi.ru OOBEKTHI. WX BHUMaHUS
2. [ToBTOpenue, 0600IIEHNE 15 DnekTpoHHas ¢popma [Ipumenenne KOOpAMHATHOTO U K obcyxnaemoi

¥ CHCTEMAaTH3aIys 3HAaHUH

yuebHuKa, resh.edu.ru,
Online Test Pad

Enunast kommexmus
U poBHIX
00pa3oBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

VYuu.py (uchi.ru

BEKTOPHOI'O METOJ1a K PELLIEHUIO
3a/1a4 Ha HaXOXACHHUE JUINH
OTPE3KOB U YIJIOB MEXY
MPSIMBIMU U BEKTOPAMH B
MIPOCTPAHCTBE;

HCII0JIb30BAaHNE aHAJIOTUN MEXIY
paccMaTpuBaeMbIMH MOHATHSIMHU
Ha IUIOCKOCTH U B IIPOCTPAHCTBE;
HaXO0XJACHHUE CBA3H MEKIY
KOOpJAMHATaMH BEKTOPOB U
KOOpJAMHATAMH TOYEK;

Ha ypoke nHpopmanuu,
aKTHUBU3ALNH

WX TIO3HABATEIbHON
NESTENHOCTH;
MIpUBJICYEHHE
BHUMAaHUs
o0ydJaronmxcs

K LIEHHOCTHOMY
aCMeKTy N3y4aeMbIX
Ha ypOKax SIBJIICHUU,
OpraHu3anus
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PCIICHUC 3aJa4u, IPUMCHAA
HOJTy4YCHHbIC 3HAHUS Ha
MPaKTUKE;10Ka3bIBATh, YTO
KOOP/IMHATHI TOYKH PABHBI
COOTBCTCTBYIOIIIUM KOOpAHWHATAM
e€ paxuyc-BeKTOpa, KOOPANHATHI
1r000T0 BEKTOpa PaBHBI
Pa3HOCTSM COOTBETCTBYIOIIUX
KOOp/IMHAT €ro KOHIA U Havala,

3. | O0beM MHOTOTpaHHHKA

17

DnekTpoHHas hopma
y4yeOHuKa, resh.edu.ru,

Online Test Pad

Ennnas xoiiexknusa
U (ppOBHIX
00pazoBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

VYuu.py (uchi.ru

[TocTpoenne MpsAMOYTOIBHOTO
napajuieienunesaa, mpsMou u
HAKJIOHHOM MPU3MBI, [IWJIUHIPA,
KOHYca, cepsl, mapa;
HaXOXXJIcHUE 00BEMOB
IPSIMOYTOJIBHOTO
napajuienenumnesa, npsMon u
HAKJIOHHOM MPU3MBI, MUPAMUJIbI,
WIMHJIpa, KOHYyCa, I1apa;
peleHue 3a1a4, IpUMEeHsS
MOJTy9ICHHBIC 3HAHMSI HA
MpaKTHKE; O0BSICHEHHE, YTO
Takoe 00bEM Tena, epeuncIeHne
€ro CBOICTBA U MPUMEHEHUE
9THUX CBOMCTB B HECJIOKHBIX
CUTYaIusX; mpuMeHeHue Gopmymn
HaXOXICHUS 00bEMOB TIPU3MBI
MIpH pEIICHUH 3a]1ay;

pelIeHre 3a1a9 Ha BEIYUCIICHUS
00BEMa IUITUHAPA;
BOCITPOM3BENICHHUE CIIOC00a
BBIUKCIICHHSI 00BEMOB TEJI C
TIOMOIIBIO OMTPEIETIEHHOTO
WHTErpaa; npuMeHeHne Gopmy

UX paboTHI

C MOJIy4aeMOi Ha YpOKe
COLMAJIbHO 3HAYMMOM
nHpopmanue;
WHUIIUUPOBAHUE

U TO/IJICPIKKA
HCCIIEI0BATEIbCKOM
JeSITeIbHOCTH
00yyJaromuxcs;
NpUMEHEHHE Ha YPOKe
MHTEPAaKTUBHBIX (popM
paboThI

¢ 00y4arOUMHUCS:
UHTEJUICKTYaJIbHBIX
UTP, CTUMYJIUPYIOIIHUX
NI03HABATEJIbHYIO
MOTHBAIIHIO
oOyJaromuxcs;
UCTIOJIb30BaHME
BOCTIHTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHusl y4eOHOro
npeaMeTa qyepe3
JIEMOHCTPAIIHIO
oOydJaromuMces
IpPUMEpPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBE/ICHUS,
MPOSIBIICHUS
YEJIIOBEKOJTFOOHS

U 100pOCepaeUHOCTH,
yepes oaodop
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HaxO0KJIeHHUsT 00bEMa HAKJIOHHON
MIPU3MBI TP PEIICHUU 33]1a4;
npuMeHeHne (HopMyI TUTOIAIN
chepsl pU PEIICHUH 3a1ad.

Tena BpamieHus 24 DnexktpoHHas popma dopmyapoBaHUE HOHSTHSA
yueOHuKa, resh.edu.ru, obbeMa (burypsi.
Online Test Pad CDolemepOBaHHe U 00BsCHEHHE
CBOWCTB oObeMa. BriBeneHue
Enunast komnexuus ¢dopmyibpl  00BEMOB  MPHU3MBHI,
U(pPOBBIX UPaMUJIbI, yCeueHHOU
00pazoBaTeNbHBIX nupamMubl, LWIMHAPA, KOHYCa,
pecypcoB (school- YCEUeHHOr0  KOHyca, Iiapa.,
collection.edu.ru) IIAPOBOr0 CErMEHTa, LIapOBOTrO
nosca.
Yuu.py (uchi.ru
[Tnomany noBepxXHOCTU U 9 OnexkTpoHHas popma Pemenune 3amau Ha BbIYMCIIEHUE
00BEMBEI KPYTJBIX TET y‘~I€6HI/IKa, rESh.EdU.rU, 00BEMOB Pa3In4YHBIX (1)I/Il"yp C
Online Test Pad IIOMOIIBIO OIIPEIEIIEHHOTO
nHTerpana. Pemenune 3amad Ha
Envnas KojueKius BBIUNCIICHHE IJI0LIAIA
U (pPOBBIX MIOBEPXHOCTH cdepsl.
00pa3oBaTeNbHBIX Hcnonb3oBanue ¢dopmyn  ans
pecypcos (school- 000CHOBaHUSA JIOKA3aTeNIbCTB
collection.edu.ru) PacCyXICHHH B XOJE PCUICHHUS.
) [IprMeHeHne N3y4eHHBIX CBOKCTB
Yau.py (uchi.ru TEOMETPUUYECKUX ¢buryp U
bopmyn TUTST perieHus
TFEOMETPUUECKUX 3a/a4 M 3a]a4 C
MIPAKTUYECKUM COJICPKAHHUEM.
JBrkeHus 5 OnekTpoHHas ¢popma Beinonnenune MIOCTPOEHUS
yueOHuKa, resh.edu.ru, ¢burypsi, CUMMETPHYHOH

Online Test Pad

OTHOCUTEIILHO OCH
CUMMETpUH, [IECHTPa CHMMETPHH,

COOTBCTCTBYIOIIIHUX
TEKCTOB IJIsI UTCHHA.
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Ennnasg xomexnusa
u(poBBIX
00pa3oBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

IJIOCKOCTH, IIPH MapajjieIbHOM
nepeHoce.

10 NIPOrpaMMme

Yuu.py (uchi.ru

7. [ToBTOpeHue, 0600mEeHNe 17 DnekTpoHHas ¢hopma Pemenue 3agau Ha onpeneneHue

U CHCTEMAaTH3aInsl 3HAHHH yueOHuKa, resh.edu.ru, Pa3IMYHBIX CBOWCTB MPSAMBIX U
Online Test Pad IUIOCKOCTEH, OnpeeNaTh
pPACCTOSTHUS MEXKY TOUKAMH,
Enunast komnexmus HNPSIMBIMH M TUIOCKOCTSIMU B
U (HPOBBIX MPOCTPAHCTBE, CTPOUTH CEUCHUS
00pa3oBaTelbHBIX MHOTOTPAaHHHUKOB U OTPEIEIAThH
pecypcos (school- UX CBOMCTBA, HAXO0KICHHUC
collection.edu.ru) IUIOIIA/IU TIOBEPXHOCTEN U
) 00BEMOB.
Yuu.py (uchi.ru
OO01iee KOJIUYECTBO YacoOB 102
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