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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

e pacCUIMpPEHHE NPEICTABICHUS O TEOMETPUMU KaK 4aCTH MUPOBOU KYJIbTYPBI U
(GopMUpOBaHHE OCO3HAHUS B3aUMOCBSI3U TEOMETPUU C OKPYKAIOIIUM
MHUPOM;

e (opmMupoBaHME TMpeACTaBICHHS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMAaTHUYECKUX MOJIENAX, IMO3BOJSIOIIMX OIUCHIBATh U
U3ydaTb pa3HbIC SBJICHHUS OKPYKAIOIIEro MHpa, 3HAHUE IOHATUHHOTO
anmaparta 1o pazzaeny «CrepeoMeTpusd y4eOHOro Kypca reoOMeTpuu;

e (QopmupoBaHue  yMeHUs ~ BIQJeTh  OCHOBHBIMH  TOHATHSIMH O
NPOCTPAHCTBEHHBIX (UIypaXx W HUX OCHOBHBIMH CBOMCTBaMH, 3HAHUE
TeopeM, GOpMyJ U YMEHUE UX MPUMEHSTh, YMEHUS J10KA3bIBaTh TEOPEMBI U
HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 33/1a4;

e (opMHpOBaHHE YMEHUS PACIIO3HABATH HA YEPTEXKAX, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPaHHUKHU U TeJla BpallleHHs, KOHCTPYHPOBATh T€OMETPUUECKUE
MOJENH;

e (opMHpOBaHHE NOHUMAHUS BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEOpHi, (popMHpOBaHME MOHMMAHUS POJH AKCHOMATUKU
IIPY NPOBEAECHUH PACCYKICHUN;

e (opmupoBaHue yMeHHs BiIaJ€Th METOJAMHU JOKA3aTeIbCTB M aJITOPUTMOB
pelIeHus, yMEHUsl UX MPUMEHSTh, IPOBOAUTH JOKA3aTeNIbHbIE PACCYKIECHUS
B XOJI€ pEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a4a4 C MPAKTHYECKUM



coaepkaHueM, (QOpMHUPOBAHUE MPEACTABICHUS O  HEOOXOIUMOCTU
JI0Ka3aTeNbCTB MPU OOOCHOBAHMU MATEMAaTHUYECKHX YTBEPXKACHUW U POJU
aKCHOMATUKH B MPOBEJICHUU JEAYKTUBHBIX PACCYXICHUM;

e pa3BUTHE M COBEPIUCHCTBOBAHWE HHTEIUIEKTYAJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEM oOyuarommuxcs, II03HABATEIILHON aKTUBHOCTH,
UCCJIEIOBATEbCKUX YMEHUN, KPUTHUYHOCTH MBIIIJIEHUS, HMHTEpeca K
U3YYEHUIO FEOMETPUU;

e (opmupoBaHue (PYHKIHOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON I€OMETPUM:
YMEHHMSI paclio3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIBHBIX >KM3HEHHBIX CHUTyalUsX U NPU HU3YYEHUU
ApPYruX  y4eOHBbIX  NpPEIMETOB,  MPOSBIECHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJEIMPOBAHUS pEANbHBIX CHUTyalUd, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, HHTEPIIPETALMU [TOJIyUEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «maccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKToppl W  KOOpAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YriayOlIEHHOM YpPOBHE OOydyeHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanabHoil padodeit
IpOrpaMMbl, pacnpeieNéHHbIM MO TrojaM OO0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIKOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJCTABICHUN 00YyYarOlUXCsl, pACIIUPSAS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

e co3nmath ycioBus s guddepeHnmanuu  oOydeHHs, TOCTPOCHUS
WHAMBUAYAJIbHBIX ~ O0pa3oBaTelbHBIX  MpOrpaMM,  0OECIEUYHUTH
yrayOnéHHOe M3y4YeHHE TEeOMETPUM KaK COCTaBJSIONIEH yuyeOHOTO
npeamera «MaTemaTuka;

e TMOJATOTOBUTH OOYUAIOIIUXCS K MPOJODKEHUIO U3yUYEHUSI MAaTEMAaTHKH C
yuérom BeIOOpa Oynyiiei npodeccun, obecrieunBas NpeeMCTBEHHOCTD
MEXIy 00ImUM U TPoeCcCHOHATTBEHBIM 00pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHO€ M LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayuienbHOCTh IJIIOCKOCTEN: NapauleiIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U TOJHAs TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas W yceu€HHass mnupamuibl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABUIBHOW MHPAMUIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTIaHApHbIM  BekTOopaM. [IpsMoyrosibHass cucTeMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTvsi: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKash MOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpus cdepsl U
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KoMmOuHanmu Tenm BpamieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BhmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALLICHUS: CEUEHUS UWIIAHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUYEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHasi CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, ONPOCH U JAPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOro U 0e30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeilt npodeccuu U peaan3oBbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEUeCKOM IesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK Kilaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHU, YMO3AKIIOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh C€Moco0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecca, a TaKXkKe BbIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4yve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUI ¢ Y4ETOM HOBOW MH(pOpMaLIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yjbTaTa peIIeHus
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax paboThl (00CYXIeHMsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKHX OTHOLIEHUH U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIE MOHATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMH, CBS3AHHBIMH C KOMOWHAIIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAaCcCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUS TpU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIME YEPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTH4eCcKu  CPOpMYyIUpPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

Koan4yecTBO 4acos

Bcero
padoThI

KoHnTpoJbHbie

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

Bunanl gesireJIbHOCTH
00y4aroIIUXCsA C Y4eTOM
padoueii mporpamMmbl
BOCIIMTAHUS

Bsenenue B
CTEPEOMETPHUIO
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Pa3BuBatomue yueOHble

CUTyalru, INIPU3BAHHBIC:

yCTaHaBJIMBATh
JIOBEpUTEIIHHBIC
OTHOUICHUS MEXIY
YUUTENEM U
o0ydJaronmmMucs,
CIOCOOCTBYIOLINX
HIO3UTHBHOMY
BOCHPHUSTHIO
y4arMucs: TpeOOBaHMHA
U TIPOCHO yuuTens
NPUBJICKATh BHUMAHUEC
oOyJaromuxcs K
o0CyXk/1aeMOii Ha ypoKe
uHpOpMaIuy,
AKTHBH3AI[UH
II03HABATEIbHOU
JeSITeTbHOCTH
o0ydJaronmxcs

Jluckyccuu, KOTOpbIE Aat0T

00yJaronuMcsi BO3MOKHOCTD!
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pPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
Janora
OpraHU30BBIBATH

e cTBO
MOTHBHPOBAHHBIX
oOydJaronuxcst HaJ ux
HEYCIEeBAIOIIUMU
OJIHOKJIACCHUKaMH,
naroriee 00y4armumes
COLIMATIbHO 3HAYUMBIi
OTIBIT COTPYAHHYECTBA U
B3aNMMHOM ITOMOIIIH
pearn30BhIBATh
BOCTIHTATEIbHBIC
BO3MOXKHOCTH B
Pa3TUYHBIX BHJAX
JeSITeTbHOCTH
00yJaromumxcs co
CJIOBECHOM (3HAKOBOW)
OCHOBOW:
CaMOCTOSITeNbHAS
pabota ¢ yueOHUKOM,
pabota ¢ Hay4HO-
MIONYJIIPHOM
JUTEPATYPOH, OTOOP U
CpaBHEHHE MaTepuaia
M0 HECKOJIbKUM
HUCTOYHUKAM.




Bzanmuoe
pacmoiokKeHne
MPSIMBIX B
MIPOCTPAHCTBE

POIII, SAKnacce, 1
CEHTsI0pH,
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- «3agauny», GUIIN,
PemyEI'D

®ponTankHas Oecena,
MpHU3BaHHAS:
® pCaM30BHIBAThH
BOCTIMTATEIbHBIC
BO3MOXKHOCTH B
pa3IMYHBIX BUAAX
NeSITeIIbHOCTH,
oOyJaromuxcs co
CJIOBECHOM (3HAKOBOM)
OCHOBOW:
CUCTEMAaTH3AIIHS
yueOHOro Marepuana
® IIPOCKTUPOBATH
CUTYAIlH U COOBITHS,
pa3BHBAIOIIIHE
AMOIMOHAITBHO-
[EHHOCTHYIO cepy
oOyuaromerocs
® pa3BHBAThH Y
0o0yyJaronmxcs
MO3HABATEILHYIO
AKTUBHOCTb,
CaMOCTOSITENILHOCTb,
UHUIIUATHBY,
TBOPYECKHE
CIIOCOOHOCTH
Jnanor o BaXHOCTH
MaTeMaTHYeCKOT0 00pa30oBaHUs Ha
MPOTSDKEHUH BCEH KU3HU JIIIS
yCIenHOM npodeccuoHaIbHON



http://www.problems.ru/

JeSATEIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUI

[TapannensHOCTH
MPSAMBIX U
IJIOCKOCTEN B
MPOCTPAHCTBE

[TeprieHAMKYAAPHOCTH
MPSIMBIX U
TIOCKOCTEH B
MPOCTPAHCTBE

18
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PaGota B ManibIx u OOIBIIHX
rpymmnax Jyuis peaan3aiuu
BOCIIUTATEIbHBIX BOZMOKHOCTEH
B Pa3IMYHBIX BUIAX
JESITEIIBHOCTH 00YUYaIOIIUXCSI CO
CJIOBECHOM (3HAKOBOI1) OCHOBOIA:
caMmocTosTeNbHas padboTa ¢
yueOHUKOM, paboTa ¢ Hay4yHO-
MIONYJIIPHOM JINTEpaTypOH,
oTOOp ¥ CpaBHEHHE MaTepralia
10 HECKOJIbKUM HCTOYHHKAM;
MPUMEHCHUE WHTEPAKTHBHBIX
(dhopM pabOTHI C O0YUAIOIITUMHUCS:
JMCKYCCHH, KOTOpBIE Jat0T
o0y4aronuMcsi BO3MOKHOCTb
IPUOOPECTHU OMBIT BEAECHUS
KOHCTPYKTHUBHOTO IMAJiora

®ponTanpHas decena,
HarpaBJICHHAs Ha
MPOEKTUPOBAHKE CUTYALIUN U
COOBITHIA, Pa3BUBAIOIINX
KyJIbTYpY NEPEeKUBAHUN U
IHEHHOCTHBIC OPUCHTAIIUN
pebeHka,;

HCCIIeIOBATEIbCKAs
JeSITeTbHOCTh 00YUYAIOIIUXCS B
pamMKax peanu3anui HMH
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Vsl u pacCTodHuA

MHororpanHuku

30

POIII, SAKnacc, 1
CeHTAOpA,
http://www.problems.ru

- «3amauny, PUIIN,
PemyEI'D

POIII, SAKnacce, 1
CeHTAODA,

VHJMBUYAJIbHBIX U TPYNIIOBBIX
HCCIIEI0OBATEIBbCKUX IIPOEKTOB,
YTO J1aCT 00ydaroUMMes
BO3MOXHOCTb IPHOOpECTH
HaBBIK MTyOJIMYHOTO
BBICTYIUICHHUS TIEPELT
ayIUTOPUEH, ApryMEHTUPOBAHMS
Y OTCTauBaHHUs CBOEU TOYKHU
3peHUs.

Ob61enue ¢ o0yvaromumucs (B
JIMaJIore), IpU3HaHUE UX
JOCTOWHCTBA, TOHUMaHHUE U
MIPUHATHE UX U UX OCOOEHHOCTEN;
OpraHu3aIus JUIsi 00yJaroIIIXCsl
CUTYaIluil KOHTPOJIS U OLIEHKH;
peanu3anys BOCIUTaTeNIbHbBIX
BO3MOXKHOCTEH B pa3TUYHBIX
BUJIaX JESITENbHOCTH,
00y4aroImuxcst Co CI0BECHOM
(3HaKOBOI) OCHOBOW:
CUCTEMaTH3aIus yueOHOTO
MaTepuaia, BIBOIBI U
JT0Ka3aTeNbCTBO (OPMYII, aHAIIN3
(bopmy1, perieHne TEKCTOBBIX
KOJIMYECTBEHHBIX M KaUeCTBEHHBIX
3a/1a4, BHITIOJTHEHHUE 3aTaHUI TT0
pa3rpaHUYEHUIO TTOHATUH

Jwnanor o BaxXHOCTH
MaTeMaTHYeCKOro o0pa3oBaHus HA
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Bexkrops! B
IIPOCTPAHCTBE

10

http://www.problems.ru

- «3amauny», GUIIN,
PemyEI'D

POIII, SAKnacc, 1
CeHTAOpA,
http://www.problems.ru

- «3amauny, PUIIN,
PemyEI'D

MPOTSHKEHUH BCEH KU3HU JIIS
YCHENIHON MPo¢eCCHOHATBHOM
JEeSITeIbHOCTH U Pa3BUTHS
HEO0OXOIMMBIX YMEHUH;
WHTEpPaKTUBHBIE (OPMBI pabOTHI C
o0yJarmuMucs

®ponTanpHas decena,
HarpasJieHHas Ha (OPMUPOBAHUE
CIOCOOHOCTH K AMOLIMOHAIEHOMY
1 3CTETUYECKOMY BOCIIPUATHIO
MaTeMaTHYECKNX OOBEKTOB, 3a1aY,
PELIEHHH, paCCYKICHUM;
OpUEHTALIMS B ICSITEIIbBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAyYHBIX
Mpe/ICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS
YyelnoBeKa, MPUPOJIbI U 00IIeCTBa,
MMOHMMAaHHUE MaTeMAaTUYECKOU
HayKH Kak cepbl YeT0BEUeCKOH
JIESITEJIbHOCTH, ATAIOB €€
Pa3BUTHS U 3HAYUMOCTH JIJIS
Pa3BUTHS ITUBHIN3AIINH;
OBJIQJICHHE SI3bIKOM MaTEMATHUKH 1
MaTeMaTUYeCKOU KyJIbTypOH KaK
CPEICTBOM IMO3HAHUS MUPA;
OBJIa/ICHHE HABBIKAMU
HCCIIEI0BATENBCKON
NEATEIbHOCTH,

becena, HampaBiieHHast Ha
(hopmMupoBaHUE HaBBIKA
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peduiekcuu, MpuU3HaHUE CBOETO
IpaBa Ha OMKOKY U TaKOTO XKe
IpaBa JIpyroro 4eioBeKa

[ToBTOpEHME,
00001IeHHE U
CHCTEeMAaTHU3alHs
3HAHUH

10

POIII, SAKnacce, 1
CEeHTsI0pH,
http://www.problems.ru

- «3amauny, PUIIN,
PemyEI'D

Juanor, HanpaBJICHHBIN Ha
(hopMUpOBaHHE HABBIKA
peduiekcuu, MprU3HaHUE CBOETO
[IpaBa Ha OIIMOKY U TaKOI'0 ke
IIpaBa Ipyroro 4ejloBeKa;
pELIEHNE U COCTaBJICHHE 3a/1ay,
Pa3BUBAIOIIUX CIIOCOOHOCTH K
SMOLMOHAIBHOMY U
3CTETUYECKOMY BOCIIPUATHIO
MaTeMaTHYECKUX OOBEKTOB,
peuIeHu!, pacCyKICHHU;
OpHUEHTALMS B IEATENBHOCTH Ha
COBPEMEHHYIO CUCTEMY Hay4YHBIX
MPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS
YeJI0BeKa, IPUPOAbI U 00IIEeCTBa,
ITIOHUMAaHHE MaTEMAaTHYECKOU
HayKH Kak cepbl 4YeT0BeUeCKON
JIeATEIILHOCTH, dTAoB €€
pPa3BUTHUS U 3HAYUMOCTH IS
pa3BUTHS LUBUIN3ALUY;
OBJIAJICHUE SI3bIKOM MaTEMaTUKU U
MaTeMaTUYeCKOU KyJIbTypOH KaK
CPEICTBOM ITO3HAHUS MUPA;
OBJIAJICHUE HaBbIKAMU
HCCIIEI0BATEIbCKON NEATEIbHOCTH
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

10



11 KJIACC

KoanuecTBOo 4acoB DJIeKTPOHHBbIE Bunanl gesireJJLHOCTH
HanmeHnoBanme
(undposbie) 00y4aroIUXCsA C y4eTOM
Nen/m | pasjmesnoB u Tem Kontpoabnble  IIpakTHueckue .
Bcero oOpa3oBaTejibHbIE padoueii mporpamMmbl
NporpamMmmalI padoThI padoThI
pecypcsbl BOCIUTAHUS
Jlnanor o BaXKHOCTH
MaTeMaTUYeCKOTro 00pa3oBaHUsl Ha
PO, AKnacce, 1 .
[ToBTOpEHME, MPOTSKCHUH BCEH KU3HU JIJIS
CEHTAOPA, . .
o0o01IeHue u yCIIeTHOM MpodecCHOHATBHON
13 1 http://www.problems.ru
CUCTEMAaTH3AIIHS JESATCIILHOCTH U Pa3BUTHUS
. - «3agauny, OUIIN, 5 p .
3HAHUU HEOOXOMMBIX YMEHUH,
PemyEI'™D ™ ’
UHTEPAaKTUBHBIE (POPMBI pabOTHI C
oOyJarmuMucs
Jwnanor, HanpaBJICHHBIN Ha
(hopmupoBaHUEe HaBbIKA
pednekcun, mpu3HaAHUE CBOETO
IpaBa Ha OLIUOKY U TaKOTO K€
paBa JIpYyroro 4eloBeKa;
PO1I, AKnace, 1 pEeLIEHNE U COCTABJIEHUE 3a/aY,
CeHTAODA, Pa3BUBAIOIIUX CIIOCOOHOCTD K
JIBrKeHUs 9 1 http://www.problems.ru = smorMoHaTEHOMY 1

- «3amauny, ©OUIIN,
PemryEI'D

3CTETHYECKOMY BOCHPHUSITHIO
MATEMATHUYCCKUX O6’I)CKTOB,
pELIEeHHH, pacCyKICHUM;
OpI/IeHTaHI/ISI B ICATCIIBHOCTH HA
COBPEMEHHYIO CUCTEMY Hay4HBIX
MIpeICTaBICHUI 00 OCHOBHBIX
3aKOHOMepHOCT$IX paSBI/ITI/ISI
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Ye0BeKa, IPUPOABI 1 00IIeCTBa,
IIOHMMAaHHE MAaTEMaTHYECKON
HayKH Kak c(epbl 4eIOBEeUECKON
JEATEIIBHOCTH, ITAIOB €€
Pa3BUTHA U 3HAYMMOCTH JJIS
pa3BUTHS LUBUIN3ALUY;
OBJIAJICHUE SI3bIKOM MaTEMaTUKU U
MaTE€MaTHYECKOU KyJIbTypOH KaK
CPEICTBOM ITO3HAHUS MUPA;
OBJIaJICHHE HaBbIKaMU
HCCIIEI0BATEIbCKOM AEATEIbHOCTU

AHanutnyeckas
reoMeTpus

14

PO, AKnacce, 1
CeHTAOpA,
http://www.problems.ru

- «3agauny», GUIIN,
PemyEI'D

®ponTaNEHAS Oecena,
HanpaBJeHHas Ha (YOpPMUPOBAHHE
CIOCOOHOCTH K IMOLIMOHATILHOMY
U DCTETUYECKOMY BOCIIPUSATHIO
MaTeMaTHYeCKUX 00BEKTOB, 3a/1a4,
pELLIeHNH, pacCyKICHUH;
OpPUEHTALIMS B ICSITEIIbBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAyUYHBIX
MpeACTaBIeHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS
YyeJioBeKa, MPUpOJIbl U 00LIeCTBa,
MMOHWMAaHUE MaTeMaTHIECKOU
HayKH Kak cepbl 4eT0BEUeCKOH
JESATENBHOCTH, ITAIOB €€
Pa3BUTHUS U 3HAYUMOCTH JJIs
Pa3BUTHUS HUBWIN3AIUY;
OBJIaJICHUE SI3BIKOM MaTEMaTUKU U
MaTeMaTUYECKON KyIbTYpPOU Kak
CPEICTBOM IMO3HAHUS MUPA;
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O0BéM
MHOTOTPaHHHKA

28

PO, SKnacce, 1
CEeHTsI0pH,
http://www.problems.ru

- «3agauny», GUIIN,
PemryEI'D

OBJIa/ICHUE HABBIKAMHU
HCCIIeIOBATENLCKON
JeATebHOCTH,;

becena, HarpaBieHHast Ha
(dbopMupoBaHUE HaBBIKA
pedaexcuu, MpU3HaHUE CBOETO
MpaBa Ha OIMOKY M TAaKOTO JKe
IpaBa JPyroro 4enoBeKa

Pa3BuBaromue yueOHbIe
CHUTYaIllH, TIPU3BaHHBIE:
® yYCTaHaBJIUBATh
JIOBEpUTEIIHHbIC
OTHOMICHUS MEXIY
YUYHUTENIEM U
o0ydJaronmmMucs,
CIOCOOCTBYIOLINX
HO3UTHBHOMY
BOCHPHUSTHIO
y4anMucs: TpeOOBaHHHA
U TIPOCHO yuuTens
® TIpUBJICKATh BHUMaHUEC

o0yJaromuxcs K
o0CyX/1aeMOi Ha ypoKe
uHpOopMaIuy,
AKTHBH3ALUH
II03HABaTEIbHON
JeSITeTbHOCTH
oOydJaronuxcs

Jluckyccuu, KOTOpbIE Aat0T
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00yJaronuMcsi BO3MOKHOCTD!

® TIpUOOPECTHU OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
Jaiora

® OpraHu30BHIBaTh
e cTBO
MOTHBHPOBAHHBIX
oOyJaromuxcst HaJ uX
HEYCIEeBAIOIIUMU
OJIHOKJIACCHUKaMH,
naroriee 00y4aromumMes
COLMAIIBHO 3HAYUMBbIN
OTIBIT COTPYAHHYECTBA U
B3aNMMHOM ITOMOIIIH

® pealn30BHIBATh
BOCTIMTATEIIHHBIC
BO3MOYKHOCTH B
Pa3TUYHBIX BHJAX
NEeSATSIIEHOCTH
oOyJaromuxcs co
CJIOBECHOM (3HAKOBOWA)
OCHOBOM:
CaMOCTOSITeNTbHAS
pabota ¢ y4eOHUKOM,
paboTta ¢ Hay4HO-
MONYJIIPHOMN
JTUTEPATYPOH, OTOOP U
CpaBHEHHE MaTepuaia
110 HECKOJIBKUM




HCTOYHHUKAaM.

Tena BpameHus

IImomamn
MMOBEPXHOCTHU U

24

PO1I, AKnace, 1
CEeHTsI0pH,
http://www.problems.ru

- «3agauny», GUIIN,
PemyEI'D

POIII, SAKnacce, 1
CeHTAODA,

Jwnanor, HanpaBJIE€HHbBIN Ha
(bopMHUpoBaHNE HABBIKA
peduiekcuu, NpuU3HaHUE CBOETO
MpaBa Ha OIIMOKY M TaKOTO JKe
IIpaBa JIpyroro 4ejioBeKa;
pELIEHNE U COCTaBJICHUE 3a/1ay,
Pa3BUBAIOIIUX CIIOCOOHOCTH K
SMOLIMOHAIBHOMY U
ICTETUYECKOMY BOCIIPUATHIO
MaTeMaTHYECKUX OOBEKTOB,
peuIeHu!, pacCyKICHHUI;
OpHUEHTAIM B I€ATEIbHOCTH Ha
COBPEMEHHYIO CUCTEMY Hay4HbIX
MPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS
YeJIoBeKa, IPUPOAbI U 00IIEeCTBa,
IIOHMMAaHUE MAaTEMaTHYECKON
HayKH Kak c(epbl YeIOBeUeCKOn
JIESITEJIbHOCTH, ATAIOB €€
Pa3BUTHA U 3HAYMMOCTH JIJIS
Pa3BUTHS IUBUIN3ALUY;
OBJIaJICHHUE S3bIKOM MaTEMaTUKU 1
MaTeMaTUYeCKOU KyJIbTypOH KaK
CPEICTBOM ITO3HAHUS MUPA;
OBJIaJICHUE HaBbIKAMU
HCCIIEI0BATENBCKOM AEATEIbHOCTU

®poHTansHas Oecena,
NpU3BaHHAasA:
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00BEMBI KPYTIIBIX
Tel
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- «3amauny», GUIIN,
PemyEI'D

® pealn30BHIBATh
BOCTIMTATEIHHBIC
BO3MOXKHOCTH B
Pa3TUYHBIX BHAX
NESTEIIbHOCTH,
00yJaronuxcs co
CJIOBECHOM (3HAKOBOM)
OCHOBOM:
CUCTEeMAaTH3alIHs
yueOHOro Marepuana
® [POEKTHPOBATH
CUTYalluu U COOBITHS,
pa3BHUBAIOIIHEC
AMOIMOHATBHO-
[IEHHOCTHYIO chepy
obOyyaromerocs
® pa3BHBAThH Y
0o0yyJaronmxcs
MO03HABATEIIBHYIO
AKTUBHOCTb,
CaMOCTOSITENILHOCTb,
WHUINATHBY,
TBOpUYECKHUE
CIOCOOHOCTH
Jnanor o BaXXHOCTH
MaTeMaTHIeCKOTro 00pa3oBaHMs HA
MPOTSHKECHUM BCEH KU3HU JIIIS
YCHENTHON MPo¢heCcCHOHATHHOM
NESTEIbHOCTH U Pa3BUTHUS
HEOOXOAUMBIX YMEHUN
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IToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIus
3HAHUH

POIII, SAKnacc, 1
CEHTAOPA,
7 http://www.problems.ru

- «3amauny, PUIIN,
PemyEI'D

Juanor, HanpaBJICHHBIN Ha
(bopMHUpOBaHHE HaBbIKA
peduiekcuu, NpU3HaHUE CBOETO
IIpaBa Ha OIIMOKY U TaKOT'0 ke
IIpaBa Ipyroro 4ejioBeKa;
pEeLIeHNE U COCTaBJIEHHE 3a/1ay,
Pa3BHUBAIOIIMX CIIOCOOHOCTH K
SMOLIMOHAIBHOMY U
ACTETUYECKOMY BOCIPUATHIO
MaTeMaTHYECKUX OOBEKTOB,
peuieHu, pacCyKIeHHi;
OpHUEHTALMS B I€ATENBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAay4HBIX
IPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSA
YyeJioBeKa, MPUPOJIbl U 0OLIeCTBa,
[MOHMMaHUE MaTeMaTHYeCKOMN
HayKH Kak c(epbl 4YeJT0BEUECKON
JEATEIBHOCTH, ITAIOB €€
Pa3BUTHA U 3HAYMMOCTH JJIS
pa3BUTHS LUBUIN3ALUY;
OBJIAJICHUE SI3bIKOM MaTEMATUKU U
MaTeMaTHYECKOU KyJIbTypOH KaK
CPEICTBOM IMO3HAHUS MUPA;
OBJIaJICHNE HaBbIKaMU
HCCIIEIOBATENbCKOM 1EeATeIbHOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102 8 0
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YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Maremaruka: ['eometpus, 10 knacc/ I[lotockyes E.B., 3Basuu JI.U.,
OO611ecTBO ¢ OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

» Matematuka: ['eomerpus, 11 xnacce/ [lotockyes E.B., 3BaBuy JI.H.,
OO111ecTBO ¢ OTpaHUUEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkimonepHoe

obmectBo «M3narensctBo «IIpocBeienne

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. [Torockyes E.B. I'eomerpus. 10 ki1.: MeToauyeckoe nocooue K yueOHUKY
E.B. Ilotockyesa, JI.W. 3BaBuua «I'eometpus. 10 kinacc» / E.B. Ilotockyes,
JL.W. 3BaBuy, JI.A llInsnounuk. — M.: Ipoda.

2. ITorockyes E.B. I'eomerpus. 11 ki.: MeToanueckoe nocodue Kk yueOHUKY

E.B. Ilotockyesa, JI.W. 3BaBuya «I'eometpus. 11 kmace» / E.B. Tlotockyes,

JI.LW. 3BaBuy, JI.A lInsnounuk. — M.: Ipoda.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
POIII

AKmacce



