HOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yue6HOro kypca «I'eomerpusi» 6a3oBoro ypoBHs s oOydarommxcst 10 —11 kmaccoB pa3paboTtaHa Ha
ocHOoBe dDenepalbHOr0 rocyJapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAApPTa CPEIHETO OOIIEro 00pa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUMU, MPEABSIBISIEMBIX K MaTEeMaTUYECKOMY 00pa30BaHUIO, U TPAAULIUNA poccuiickoro obpasoBanus. Peanuzanus
IpOrpaMMbl OOECIICUUBAET OBJIAJICHUE KITFOYEBBIMH KOMIIETEHIIUSMH, COCTABISIOIIMMHI OCHOBY JIJIsl CAMOPA3BUTHUSI U HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOIIEKYIbTYPHOT0, TUYHOCTHOTO U MO3HABATEIBHOTO PA3BUTHS JTMYHOCTH O0YUArOIIHXCS.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

BaxxHOoCTh yueOHOT0O Kypca reOMETpUH Ha YPOBHE CPEIHETO 00Iero oopa3oBaHus 00yCIOBICHA MPAKTHUYECKON 3HAYNMOCTHIO
METANpPEMETHBIX W TPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HAIPABICHWW JUYHOCTHOTO PAa3BUTHUS OOYYArOIIMXCS,
dbopMupoBaHuss (PYHKIMOHATHHOW MaTeMaTUYeCKOW T'pPaMOTHOCTH, W3YYCHHS JAPYrUX YUeOHBIX AWCHHUIUINH. Pasputwme Yy
OOy4JarommXCcs TMPABUIBHBIX TMPEJACTABICHUN O CYIIHOCTH M TPOUCXOKICHUH TEOMETPHUECKHX aOCTPaKIUid, COOTHOIICHHUH
pEaNbHOTO W WJEAJIBHOT0, XapaKTepe OTPAKEHUS MaTeMaTUYeCKONW HAyKOW SIBICHWW W TPOILECCOB PEATbHOTO MHpA, MECTe
r€OMETPUU B CHCTEME HAyK U POJIM MATEeMAaTHUYECKOrO0 MOJEIMPOBAHHUS B HAyYHOM IO3HAHWW M B MPAKTUKE CIOCOOCTBYET
(bopMHPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIMUXCS, & TAKIKE KAUECTB MBIILJICHHS, HEOOXOIUMBIX ISl afanTallid B COBPEMEHHOM
oOwiecTse.

['eometpust siBnsieTcss OMHMM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIeTo o0pa3oBaHUs, TaK KaK OO0ECIeYrBAET
BO3MOXHOCTh M3yYCHUS KaK JUCITUIUTMH €CTECTBEHHO-HAYYHOUW HANPaBIEHHOCTH, TaK ¥ TYMaHUTapHOM.



Jlornueckoe MblluieHHE, (HOPMUPYEMOE MPU U3YUEHHH OOYYAIOUIMMHUCA TOHATUHHBIX OCHOB TI€OMETPUU U TOCTPOCHHHU
LEMOYKH JIOTMYECKUX YTBEPKACHUM B XOJA€ PEIICHHsS T'€OMETPUYECKUX 3aJlad, YMEHHUE BBIIBUTaTh U OINPOBEPraTh TUIIOTE3bI
HEMOCPECTBEHHO UCIOJIb3YIOTCS MPU PELIEHUH 33]]a4 €CTECTBEHHO-HAYYHOI'O IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pPOJb BO BCEX O0OJIACTAX JEATEIbHOCTH YeJIOBEKA.
OpueHTanusi 4eaoBeKa BO BPEMEHHM MU IMPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COLHUANbHOIO OBbITHS, (opMa OTpaKeHus
OKPYXAaIOLIEr0 MHpa, YCJIOBHE YCIEIIHOIO TIO3HAHMS W aKTHUBHOTO IpeoOpa3oBaHUsl JeWCTBUTENbHOCTH. OnepupoBaHue
MPOCTPAHCTBEHHBIMU OOpa3aMH OOBEIMHAET pa3Hble BUABl y4eOHOM M TPYJOBOW JEATEIBHOCTH, SBIAETCS OIHUM U3
npo(ecCHOHaTbHO BaXKHBIX KaueCTB, MO3TOMY aKTyallbHA 3a/1adya (OpMHUPOBAHUS Yy 00YHAIOUIUXCSI MPOCTPAHCTBEHHOT'O MBIIILIICHUS
KaK pPa3HOBHUJIHOCTH OOPA3HOTO MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B MOATOTOBKE K MPAKTUYECKON NEATEIBbHOCTH IO
MHOTHUM HAaINpaBICHUSM.

Ilens ocBoeHust mporpaMmMbl y4deOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypoBHE 00ydeHHs — oOmIeoOpazoBaTeibHOE U
OOLIEKYIBTYPHOE Pa3BUTHE OOYyYAIOIIUXCS Yepe3 oOecreueHre BO3MOXKHOCTU MPUOOPETEHUSI U MCMOIb30BAHUS CUCTEMATHUYECKUX
r€OMETPUUYECKUX 3HAHUW M JIEUCTBHUM, CHEIMPUUYHBIX T€OMETPUHM, BO3MOXKHOCTH YCIEUIHOTO MPOAOKEHHS 00pa3oBaHUs IO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma mo reomeTpur Ha 0a30BOM YpOBHE IpelHa3HAuU€Ha JUIsl OOy4YaroIIMXCSl CPEJHEH ILIKOJbl, HE HCIBITHIBABIIUX
3HAYUTEJBHBIX 3aTPYJHEHUN Ha ypOBHE OCHOBHOro o0Imiero obpazoBanus. Takum oOpa3zom, oOydaromiuecss Ha 6a30BOM ypOBHE
JOJDKHBI OCBOMTH OOIIME MaTeMaTHUYECKHE YMEHUsS, CBSI3aHHBIE CO CHEIU(PUKON TeoMEeTpUM W HEOOXOAMMBIE ISl KU3HU B
coBpeMeHHOM oOmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb M3YYUTh I€OMETpHIO OoJiee TiIyOOKO, €clii B JajbHeHIeM
BO3HUKHET HEOOXOAMMOCTh B TEOMETPUUYECKUX 3HAHUAX B IPOPECCUOHATBHON AESITEIbHOCTH.

JIOCTH>KEHHE LIEeIM OCBOCHHSI IIPOrpaMMBbl 00ECTIEUMBACTCS PELICHUEM COOTBETCTBYIOLIUX 3anay. IlpuoputeTHhIMU 3aadamMu
ocBoeHUs Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax sBisitoTCS:
dbopMupoBaHuE NPEICTABICHUS O TEOMETPUH KaK YaCTU MUPOBOI KYJIbTYphl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;
dbopMupoBaHuEe TPEACTABICHUS O MHOIOTPAHHMKAX M Telax BpalleHUs Kak O BaKHEHWIIMX MaTEeMaTHUYECKUX MOJEIsX,
MTO3BOJISIFOIMX OIUCHIBATh U M3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIEr0 MUPA;
dbopMupoBaHuE YMEHHUS PACTIO3HABATH HA YEPTEKax, MOACIAX U B peaIbHOM MUPE MHOTOTPAHHUKHU U Tella BPaIlleHUs;

OBJIQJICHHE METOJIaMU PELICHU 3a7a4 Ha MOCTPOCHUS Ha N300paKeHUSIX MPOCTPAHCTBEHHBIX QUTYD;
dbopMupoBaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMHU MOHATHSIMH O MHOTOTPaHHMKAaxX M TeJaxX BpalleHHs U HMX OCHOBHBIMH
CBOMCTBAMU;



OBJIQJICHUE QJITOPUTMaMU PEIICHUSI OCHOBHBIX THUIOB 3a/1ad; (OpMUpPOBAHHE YMEHHsI MPOBOJAUTH HECJOXKHBIC OKa3aTeIbHBIC
paccyXJIeHUs B XOJI€ PEIICHUS] CTEPEOMETPUUECKUX 3a/1a4 U 3aa4 C MPAKTUYECKUM COJICPIKAHUEM;

pa3BUTHE WHTEUICKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEM O0O0yuaromuxcs, MO3HaBAaTEIbHONW aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUM, KPUTUIHOCTH MBIIIIJICHUS;

dbopmupoBanue ¢GyHKIIMOHAIHLHON TPAaMOTHOCTH, PEJIEBAHTHOW T€OMETPUU: YMEHHE DPACIO3HABaTh MPOSBICHUS T€OMETPUUYCCKHUX
MOHSATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CHUTYAlMSX W NPU H3YYCHUU APYTUX YydeOHBIX MPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (hOpMYIUPOBATh UX HA SI3bIKE T€OMETPUU M CO3/]aBaTh T€OMETPUUYECKUE MOJIEIH,
MPUMEHSITh OCBOCHHBIM TEOMETPUUECKUN ammapar s pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajlau, WHTEPIPETUPOBATH U
OIICHUBAThH MOJYUYCHHBIE PE3YJIHTATHI.

OTAMYUTENHEHON OCOOECHHOCTHIO MPOrPaMMBI SIBJISIETCS BKJIIOUCHHE B KYypC CTEPEOMETPUM B Hauaje €ro M3y4deHus 3ajad,
peliaeMbIX Ha YPOBHE MHTYUTHBHOI'O TIO3HAHUS, U OTPE/ICIEHHBIM 00pa3oM OpraHM30BaHHAs pa0oTa HaJl HUMH, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTCKAHUE WHTYUTHUBHBIX IPOIIECCOB, MOTUBHPYET K
JadbHEHIIIEMY U3YUYEHHUIO TIPeIMETA.

[Ipeanourenue OTAAETCA HATJISIIHO-KOHCTPYKTUBHOMY METOJy OOYYEHHS, TO €CTh TCOPETHUUECKHE 3HAHMUSI MMEIOT B CBOCH
OCHOBE YYBCTBEHHOCTb MPEAMETHO-IIPAKTUYECKON AESATEIbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUN Yy y4YalllUXCs B
Kypce CTepEOMETpPUU MPOBOAMUTCS 3a CUET pEelIeHHs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOPA30B M 3a/lady Ha ONEPHPOBAHUE
NPOCTpPaHCTBEHHBIMU 00pa3amu. Co3nanue oOpasa MpOBOAMUTCS C ONMOPOM HA HATJISAHOCTh, @ ONEPUPOBAHUE 00PA30M — B YCIOBHSIX
OTBJICUEHUS OT HATJIAIHOCTU, MBICIEHHOT'O U3MEHEHUS €0 HCXOAHOTO COACPKaHMUS.

OcHoBHBIE cojziepkatenbHble JTMHUU Kypca «['eomerpum» B 10-11 knaccax: «MuororpanHuku», «lIpsiMbie W TJIIOCKOCTH B
npoctpancTBe», «Tema BpameHus», «BeKTOpbl W KOOPAWHATBL B MNPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUMU
pacmnpenensieTcsi He TOJIBKO MO COAEPKaTeIbHBIM JIMHUAM, HO U TI0 T0JIaM 00y4YeHUSI Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxanue o0pa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YIbTaTaM OCBOCHHS pabdoueil mporpamMMebl, paciupeaei€éHHbIM
Mo rojaM OOy4YeHHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHUE TEOMETPUUSCKUMH TOHSATUSMU UM HaBBIKAMU
OCYIIECTBIISIIOCH TOCJIEIOBATEIbHO M TOCTYHAaTeNbHO, C COOJIOJEHHWEM MPHUHIMIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKIJIFOYAJIUCH B OOIYI0 CHUCTEMY T€OMETPHUYECKUX TPEICTABICHUN OOY4YaIOIUXCs, paclimpss U yriayossis e€, oOpasys MpOYHbIe
MHOXECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE



Ha uzydenue reomerpuun otBoauTcs 2 yaca B Henento B 10 knacce u 1 yac B Henmento B 11 kiacce, Bcero 3a iBa rojia 0Oy4eHus
- 102 yueOHBbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoOBHBIE MOHATHUSI cTepeoMeTpun. Touka, mpsiMasi, IIOCKOCTh, MPOCTPAHCTBO. [loHsITHE 00 aKCMOMATUYECKOM MOCTPOEHUU
CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3anMHOE pacnosiokeHue MNpSAMBIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, MAPAJUIENbHBIE W CKPEIIMBAIOLINAECS IPSMBIE.
[TapannenbHOCTh OPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: MAPAIIICIbHBIC MPSIMbIE B IPOCTPAHCTBE; NAPAICIIbHOCTD TPEX MPSIMBIX;
MapaJICTbHOCTh NPSIMOM M IUIOCKOCTU. YTJbl C COHAIPABICHHBIMH CTOPOHAMH; YIOJ MEXAY NPSIMBIMH B MPOCTPAHCTBE.
[TapanienbHOCTh MIIOCKOCTEN: NapaielibHbIE MNIOCKOCTH; CBOMCTBA MapajljIeNbHbIX IockocTel. [IpocTeiiimme npocTpaHCTBEHHbIE
(burypsl Ha MJIOCKOCTH: TETPAdAp, KyO, Mapasuiesenure]]; HOCTPOCHUE CEUCHUN.

[TeprieHAUKYJISIPHOCTh MOPSIMOM M TUIOCKOCTU: TEPNEHAUKYJISIPHBIE MPAMBIE B MPOCTPAHCTBE, NPSIMbIE MapajljeIbHbIC U
NEPIECHANKYISPHbIE K IUIOCKOCTH, MPU3HAK MEPIECHANKYISPHOCTH MPSIMON U TUIOCKOCTH, TEOpEMA O MPSMOW MEPNEeHAUKYISIPHON
IUIOCKOCTH. YTJbI B IPOCTPAHCTBE: YroJ MEKIY MPSMOW U MIOCKOCTBIO; ABYI'PAHHBIM yroj, JUHEWHBIA yroa JBYIPAaHHOTO Yrija.
[lepieHaUKYIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JIO MJIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUIOCKOCTH, MPOEKIUs (GUryphl HaA
IJIOCKOCTh.  [lepneHauKyJIApHOCTh IUIOCKOCTEW: MpH3HAK NEPHEHIUKYJISIPHOCTH JBYX IUIockocTel. Teopema o Tpéx
MEePHEHINKYJIIApaXx.

MHoOrorpaHHuKu

[lonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE 3JIEMEHThl MHOTOIPAaHHUKA, BBINYKIBIE U HEBBINYKJbIE MHOTOTPAaHHUKH; pa3BEPTKA
MHOTOrpanHuka. [Ipu3ma: N-yronpHas mpu3Ma; TpaHU W OCHOBAHMS MPU3MBI; MpsiMas W HAKJIOHHAsS MPHU3MbBI; OOKOBas M TOJHAs
MMOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsSMOyroJIbHBIN Napajuleenunes U ero cpoucrea. Ilupamupa: n-yrosibHas nupamuia,
IPaHU U OCHOBaHUE MUPaMUIbI; OOKOBask U MOJIHAS MOBEPXHOCTh MHUPAMUAbI, MPaBUJIbHAS U yCEUYEHHAs MUpaMUAA. DJIEMEHTHI
MpU3Mbl U nupaMubl. [IpaBriibHBIE MHOTOTPAaHHHUKH: MTOHATUE MPABUIBHOTO MHOTOTPAaHHMKA; IIPABWIbHAS MIPU3Ma U IIPABUJIbHAS
nUpamMuia; TpaBWIbHAS TPEYrojbHAs MUPAMHIA ¥ MPAaBWIBHBINA TeTpadap; kyO. [IpeacTaBienne o mpaBUILHBIX MHOTOTPaHHUKAX:
OKTa’p, 10AeKadip U ukocazap. CedeHust Npu3Mbl U TUPAMU/IBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOMU, MIOCKOCTH. DJIEMEHThl CUMMETPUHU B MUPAMHAX,
napajuieJIenune ax, TPaBUIbHbBIX MHOTOTPAHHUKAX.

Boluncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomaas 00KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH
NpsIMOM TMPU3MBI, IUIONIaJb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MHpsiMOil mpu3Mmbl. [lnomans OOKOBOW MOBEPXHOCTU U



MOBEPXHOCTH NPABWIBHOW MUpaMUbI, T€OpeMa O Iulomaau yced€HHou nupamuisl. [lonstue o0 o06béme. OOBEM mNuUpamusbl,
IIPU3MBL.
[TogoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IIOMIAASIMU MTOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TEJL.

11 KJIACC

TeJia BpalueHust

[unuHapuyeckasl MOBEPXHOCTh, 00pa3yIOIINUE WIMHAPUIESCKON TOBEPXHOCTH, OCh IIUIUHIPUIECKON moBepXHOCTH. [umuup:
OCHOBaHHUS U OOKOBasi MOBEPXHOCTh, 00pa3yrollas U OCh; TUIOMIaAb OOKOBOM U MOJHOW MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh W BEpPIIMHA KOHMYECKOW moBepxHOCcTH. Konyc:
OCHOBaHHE U BEpIINHA, 00pa3ylolias u 0Ch; MIONIAlb OOKOBOI U MOJTHON MOBEPXHOCTU. Y CEYEHHBIA KOHYC: 00pa3yIollue U BbICOTA;
OCHOBaHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIONIaAb NMOBEepXHOCTH chephl. B3anmHoe pacmosoxkeHue cepbl U MIOCKOCTH;
KacaTteJbHas IVIOCKOCTh K cepe; MIolaab cQepsol.

N3006pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMOuHanum Ttenm BpalleHHs W MHOTOIPAHHMKOB. MHOTOrpaHHHMK, ONUCAHHBIM OKOJIO cdepbl; cdepa, BOUCAHHAS B
MHOTOTPAaHHUK, WU TEJIO BPaIlICHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00bEMOB Tel. Teopema 00 00bEME MPSAMOYTOIBHOTO MapasuIeNeUIeIa U CIEICTBHS
u3 He€. O0BEM uMHIpa, KoHyca. O0bEM mapa u miomanb cQepsol.

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOMIEHUSI MEXAY TUIOMIAASIMU TOBEPXHOCTEH, 00bEMaMu MOJOOHBIX TE.

Cedenusa uuiauHapa (mapauiebHO U MEPIECHAMKYISIPHO OCH), CEUCHMsS KOHyca (MapajuieIbHOE OCHOBAHUIO W IPOXOSIEe
4yepe3 BEpIINHY), CEUCHUS 1Iapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockocTd U B mpocTtpaHcTBe. CHOKEHHE U BBIUMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha uucio. Paznoxenue
BEKTOpA MO TPEM HEKOMILIAHApHBIM BekTopam. IIpaBuino napamienenunena. Pemenue 3a1ay, CBSI3aHHBIX C IPUMEHEHUEM IPAaBUI
nercTBuid ¢ BekTopamu. lIpsmoyronpHas cuctemMa koopauHaT B npoctpaHcTBe. Koopnmnatel BekTopa. IIpocreimmne 3amadu B
KOOpAHHaTax. Yroa Mexay Bekropamu. CKalisipHOE MPOU3BEACHUE BEKTOPOB. BhiurciieHne yrioB MeK1y OpsIMbIMU U MJIOCKOCTAMM.
KoopannaTHO-BEKTOPHBIN METO/] IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC pe3yJbTaThl OCBOEHHUS MPOrpaMMBbl yueOHOTO npeaMeTa «MaTteMaTiKay XapaKkTepUu3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpPMUPOBAHHOCTHIO TpaKAAHCKOW TMO3UIMM OOYYaIoIIEerocss KaK aKTUBHOIO W OTBETCTBEHHOI'O UJIEHA POCCHUICKOIO
oOl1iecTBa, MPEJCTABICHHEM O MAaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUW, NPOILEAYP
TPaXKIaHCKOTO 00I1ecTBa (BEIOOPHI, OMPOCHI U TIP.), YMEHHUEM B3aMMOJICHCTBOBATH C COIIMAIIbHBIMU UMHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUMCKON T'pakAaHCKOW HJICHTUYHOCTH, YBAXKEHHSI K TMPOINUIOMY U HACTOSIIEMY POCCHHCKON
MAaT€MaTUKH, IICHHOCTHBIM OTHOIIEHUEM K JOCTHXKECHHUSIM POCCUHUCKHX MAaTEMATUKOB U POCCHUHCKOM MaTeMaTH4YE€CKOW IIKOJbI, K
UCITOJIb30BAHUIO ATUX JOCTH)KCHUHN B IPYTUX HAayKaX, TEXHOJIOTHUAX, chepax YKOHOMHUKHU.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHWEM JyXOBHBIX IIEHHOCTEH POCCHUHCKOr0 Hapojaa; ChHOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MNPUMEHEHUEM JOCTHMI)KCHUNW HAYKU U ACATEIBHOCTHhIO YUYEHOTO; OCO3HAHUEM JUYHOIO
BKJIa/Ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIETO.

JcTeTHUECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOUYas ACTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a1ad, pPEIIeHUH,
PacCyXKJIeHUI; BOCHPUUMYMBOCTHIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3InuyHbIX BUAOB UCKYCCTBA.

dusnuecKkoe BOCNIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMECHHUSI IPUMEHATh MaTEMaTHUYCCKUE 3HAHHWS B MHTEpPEcax 370pOBOr0 M 0E€30MMacHOro odpasa JKH3HH,
OTBETCTBEHHOT'O OTHOIIECHHS K CBOEMY 37I0POBBIO (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEKHUM 3aHATHH M OTABIXA, PETYJIsIpHas
(bu3nYecKass akTUBHOCTB); (DU3NUECKOT0 COBEPIIICHCTBOBAHUS, ITPH 3aHATHUAX CIIOPTHBHO-03I0POBUTEIBLHON JEATCIHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHMEM IICHHOCTH TPYAOIIOOMs; HHTEPECOM K pas3IMdHbIM cdepaM mpodeccroHaaIbHON
NESATEeITLHOCTH, CBA3aHHBIM C MaTEMaTUKOW M ¢€ MPUIIOKSHUSIMHU, YMEHHEM COBEPIIIaTh OCO3HAHHBIN BBIOOpP OymyIiei npodeccun u
peanu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSHKEHUHM BCEH KU3HHM; TOTOBHOCTHIO K AaKTUBHOMY YYacCTUIO B PEUICHUM MPAKTUUECKUX 3ajad
MaTeMaTU4eCKON HAMPaBICHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IKOJIOTUUECKOUN KYJIbTYphl, MIOHUMAHUEM BIUSHUS COIIUATBLHO-IKOHOMHUUYECKUX MPOILIECCOB HA COCTOSIHUE
MIPUPOJIHON M COLMANILHOW CPE/ibl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa AKOJOTHUUYECKUX MpoOJeM; OpueHTaIueld Ha MpUMEHEHUE
MaTeMaTU4YeCKUX 3HAHUN JJIs peIIeHUs 3a/1a4 B 00JIACTH OKpY’KatoUel cpe/ibl, IIIaHUPOBAHUS MOCTYNKOB U OLICHKHA UX BO3MOXKHBIX
MOCJICACTBUM JJIsl OKPYKAIOIIEH CPeIbI.

IleHHOCTH HAYYHOTO NMO3HAHMSI:_

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH U OOIIECTBEHHOMU
MPaKTUKY, TOHUMAHUEM MaTEMaTUYECKOW HayKu Kak cdephbl YeJOBEYECKON AEATEIbHOCTH, ITANOB €€ Pa3BUTUSI U 3HAUYUMOCTH JJIsI
Pa3BUTHS [MBUJIU3AIMHU; OBJIAJCHUEM S3BIKOM MAaTEeMaTUKH W MaTEMaTHYEeCKON KyJIbTYpOW KaK CpEIICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIIECTBIISATh MPOEKTHYIO U UCCIEI0BATEIBCKYIO ACATEILHOCTh HHIUBUIYABHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHUS MPOrpaMMbl yueOHOTO mpenMera «MaremaThka» XapaKTepU3YIOTCS OBJIaJICHHEM
YHUBEPCATIBHBIMU  HO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OeUCMBUAMY, VHUBEPCATbHLIMU
DpecyIAmuUSHbIMU OeUCMBUIMU.

1) Vuueepcanvuvie noznasamenvuwvle Oeticmeus, obecneuusarom Gopmuposanue OaA306blX KOSHUMUBHLIX NPOYECCO8
obyuarowuxca (0c8oeHue Memoo08 NO3ZHAHUSL OKPYHCAoue20 Mupa, npuMeHeHue JN02U4eCcKUX, UCCIe008amelbCKux onepayul,
yMeHuti pabomams ¢ uHgopmayueii).

ba3oBrble 1oruyeckue 1eMcTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKH MATEeMaTHUYECKHUX OOBEKTOB, MOHSATHUH, OTHOIICHUN MEXKIY MOHSATUIMU;
bopMyTHpoBaTh ONpECICHHs TTOHITHI; YCTaHABIMBATH CYIIECTBEHHBIN MPHU3HAK KiacCU(HUKAIMU, OCHOBAHHS ISl 0000IIEeHUs U
CpaBHEHUS, KpUTEPUH TTPOBOJIUMOTO aHAIN3A;

BOCIIPHHUMATh, (POPMYIHPOBATH U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, €AUHUYHBIC, YACTHBIE U
001111e; YCIOBHBIE;

BBISIBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpPEYHsS B (aKTaX, JAaHHBIX, HAOMIOACHUSIX M yYTBEPKICHUSAX;
npeaiaraTh KPUTEPUH TSI BBISIBICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEYHIA,



JienaTh BBIBOJLI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HHAYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKJIIOYEHUU MO
aHaJIOTUH;
MPOBOJINTh CaMOCTOSATENIBHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKJICHUM (TpsiMble W OT MPOTHUBHOIO), BBICTPAUBATH
apryMEeHTaINIO0, IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;
BBIOMpaTh Croco0 perieHus y4eOHOM 3a7auyu (CpaBHUBATh HECKOJIbKO BapUAHTOB pEIICHUS, BHIOMpaATh Haubosiee MOIXOMSIINI C
Y4ETOM CaMOCTOSITEILHO BBIJICICHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebckue aeiicTBUS:
MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUNM HHCTPYMEHT MO3HAHUs; (OPMYJIUPOBATH BOMPOCH, (PUKCUPYIOIIUE TPOTUBOPEUHE,
npo0JieMy, yCTaHaBIMBAaTh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3UIIUI0, MHEHHUE;
MIPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HUCCIEIOBAHUE MO YCTAHOBJICHUIO OCOOCHHOCTENW MaTeMaTH4eCKOTro
00BbEKTa, SBJICHHS, TIPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXTY 00bEKTaMH, SIBJICHUSIMU, ITPOIIECCAMU;
CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIICHHUSI U BBIBOJIBI TIO pe3yJibTaTaM MPOBEAEHHOTO HAOIOICHUS, UCCIEIOBAHNUS, OIICHUBATD
JIOCTOBEPHOCThH MOJYYCHHBIX PE3YJIbTAaTOB, BBIBOJIOB 1 0000IIICHUH;
IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTAThH MPEATNOI0KEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.
PabGora ¢ undgopmanmeii:
BBISBJIATH AeUIUTHI UH(POPMAIIUU, JaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha BOMPOC U ISl pELICHUS 3a/1auu;
BbIOMpaTh WHGOPMAIMI0 W3 HCTOYHMKOB PA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATh, CHCTEMATU3UPOBATb W HWHTEPIPETUPOBATH
nHGOPMAITUIO PA3IMYHBIX BUAOB U (POPM IIpEICTaBICHUS;
CTPYKTYPHPOBaTh HH(OpMAIUIO, IPEACTABIATH €€ B pa3IMYHBIX (hOopMax, WILUTIOCTPUPOBATH Tpadruecky;
OILICHMBATh HaIEKHOCTH MH(GOPMAIINH IO CAMOCTOSITEIbHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.
2) Ynueepcanvrvie KOMMyHUKamugHwle 0eticmeusi, 00ecnevusam copmuposanHoCms COYUALIbHBIX HABLIKOE 00YUAIOUUXCSL.
OO0menue:
BOCIIPUHUMATh U (POPMYITUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSMH U IEISIMH OOIIECHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh
CBOIO TOUYKY 3pE€HHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS TI0 XOAY PELICHHS 33/1a4id, KOMMEHTUPOBATh MOTy4YECHHBIH
pe3yibTaT;
B X0Ji¢ OOCYXKIEHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKTaeMOW TEeMbI, MPOOJIEMBI, pelIaeMOi 3ajadu, BBICKA3bIBATh HJIEH,
HalICJICHHbIE Ha IOWCK PEIICHHS; COMOCTABIISITh CBOM CYXKICHHUS C CYXJICHHMSIMU APYrMX YYaCTHHUKOB Auanora, oOHApyXUBaTh
pa3IuYre W CXOJICTBO MO3UIINN; B KOPPEKTHOH dhopme PopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;



NPEJCTABIATh PE3YNbTAaThl PEHICHHUS 3a/Jayd, JKCIEPUMEHTa, HCCIEeNIOBAaHUS, IPOEKTa; CaMOCTOSITENbHO BHIOMpaTh QopMmaT
BBICTYIUICHHUS C YYETOM 3a]1ad MPE3EHTAIIMN U OCOOCHHOCTEH ayAUTOPHH.

CorpyaHu4ectBo:
MOHUMATh U UCIIOJB30BaTh MPEUMYIIECTBA KOMaHIHON U WHANBUIYAIBHON paOOThI MPU PEIICHNU yYeOHBIX 3a/1a4; TPUHUMATH ENb
COBMECTHOW JESITEIHbHOCTH, IJIAHUPOBATh OpPTaHHU3AIMI0 COBMECTHOW paboThl, pachpenessTh BUAB padOT, IOTOBapUBaTHC,
00CyXJ1aTh MPOLIECC U PE3YNbTAT pabOoThl; 00001IaTh MHEHUSI HECKOJIbKUX JIIOIEH;
y4acTBOBATh B IPYMMOBBIX (hopMax paboThl (00CykIeHNsI, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBI» U WHBIC); BBIIIOJHATH CBOIO YaCTh
paboThl M KOOPAMHUPOBATH CBOW JICUCTBUS C IPYTHMMH YICHAMHU KOMAaH]IbI, OIICHMBATh KAY€CTBO CBOETO BKJIa/Ja B OOIIMI MPOIAYKT
M0 KpUTEPUsM, CHOPMYITUPOBAHHBIM YYaCTHHUKAMH B3aUMOICHCTBUSI.

3) Vnugepcanvhuvle pecynamuenvie oelicmeust, 00ecneuusaom Gopmuposanue cMviCl08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG
JUYHOCTU.

Camoopranusanus:
COCTaBJISITH IJIaH, AITOPUTM PEIICHUS 3a]]a4i, BEIOUPATh CIIOCO0 peHICHHS ¢ y4ETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU C Y4ETOM HOBOW MH( OpMAIIHH.

CaMOKOHTPOJIb:
BJIJIETh HaBBIKAMU IIO3HABATEJIIbHON pe(IeKCMU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBMA U MBICIMTEIBHBIX IPOLIECCOB, HMX
pe3yJbTaTOB; BIAJETh CIIOCOOaMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOLIECca U pe3ysibTaTa pelIeHUs] MaTeMaTU4eCKON 3a1auH;
peIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEILIEHUH 3aJ]a4ul, BHOCUTh KOPPEKTUBHI B I€ATEIHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAWJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LENU M YCJIOBUSAM, OOBSICHATH NPUYMHBI JOCTM)KEHUS WM HEJOCTUIKEHUS pe3yJIbTaToB
JesITeIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

OnepupoBaTh NOHATUSIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IIPU PELICHUU T€OMETPUUYECKUX 3a7a4.
OnepupoBaTh NOHATUAMU: MAPALICIBHOCTD U NEPIIEHIUKYISPHOCTD NPSIMBIX U IJIOCKOCTEM.
KiaccudunnpoBats B3aMHOE PacioyIOKEHHUE MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE.



OnepupoBaTh MOHATUSAMHU: JBYTPAHHBI Yroji, TpaHd JABYTPaHHOrO YIya, peOpo JBYIPaHHOIO Yria; JHHEHHBIA yron
IBYTPaHHOTO yIia; rpaaycHas Mepa ABYTPaHHOIrO yrIiia.

OnepupoBaTh TMOHATUAMHU: MHOTOIPAHHHUK, BBINYKJIBIA W HEBBINYKIbII MHOTOIPaHHUK, 3JIEMEHTHl MHOTOIPaHHUKA,
MPaBUIbHBIA MHOTOI'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BUAbl MHOTOIPAHHUKOB (MUPaMUJIa; IPU3Ma, MPSMOYTOJIbHBIN Napayiesenumnes, Kyo).

KnaccuduimpoBaTh MHOTOIpaHHHUKH, BBIOMpasi OCHOBAHUS AJis KiacCU(PUKAUU (BBIMYKIIbIE M HEBBITYKIIbIE MHOTOTPAaHHUKH;
MpaBUJIbHbIE MHOTOTPAHHUKY; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, Napajlieienune/bl).

OnepupoBaTh MOHATUSAMU: CEKYIIas MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBICHATH IPUHILIMIIBI TOCTPOEHUSI CEYEHHH, UCTIOIb3YSl METO/I CIE0B.

Ctpouth ceueHuss MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIC) IJIOCKHE UYEPTEXKHU W3 PUCYHKOB IMPOCTHIX
00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HAXOXIEHHWE TEOMETPUYECKHMX BEJIMYMH IO o0pa3liaM WM alropuTMaM, MPUMEHSS HW3BECTHbHIC
aHAIMTUYECKHE METOJbl IPU PEIICHUH CTAaHJAPTHBIX MATEMATUUECKHUX 3aJlad Ha BBIYMCICHUE PACCTOSHUN MEXAY ABYMSI TOUKAMH,
OT TOYKH /IO MIPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXTY CKPEIIMBAIOUTUMUCS MPSIMBIMHU.

Pemare 3amauM Ha HaxXOXXJIEHHE TEOMETPUUYECKUX BEJIUYMH IO o0OpasllaM WIM alropuTMaMm, IPUMEHsSI W3BECTHBIC
aHAJIMTUYECKHE METOJbl IPU PELICHUM CTaHAAPTHBIX MAaTEMaTHMUYECKUX 3a/lad Ha BBIYUCIICHUE YIJIOB MEXAY CKPELIMBAIOLIUMUCS
OPSMBIMHU, MEKIY IPSIMON U INIOCKOCTBIO, MEXKAY IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI U IJIOLAAN TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHpaMuia) ¢ IpUMEHEHUEM (OpMYJl; BBIUUCISTD
COOTHOIICHHS MEXAY IUIOIIAIIMU OBEPXHOCTEH, 00bEMaMHU M0JOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATUSMH: CUMMETPHsI B IIPOCTPAHCTBE; LEHTP, OChb U INIOCKOCTh CHUMMETPUHU; LEHTP, OChb U ILIOCKOCTH
CUMMETPUH (PUTYPHI.

W3Bnekatb, mnpeoOpazoBbIBaTh M HMHTEPIPETUPOBATH HHGPOPMAIUMIO O MPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (uUrypax,
IIPE/ICTABICHHYIO HA YEPTEkKAX U PUCYHKAX.

[IpuMeHATh reoMeTpuuecKre (GaKThl AJIS PEIICHUsI CTEPEOMETPUUYECKUX 3aJ]1ad, MPENOoIaraoux HECKOJIbKO IaroB pemeHus,
€CJI yCJIOBHsI IPUMEHEHUS 3a/1aHbI B SIBHOU (hopMme.

[IpuMeHsATs mpocTeIMe NpOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBl IPU  PELICHHUU
CTEPEOMETPUUECKUX 3a]au.

[IpyBOoIUTH NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B MNPUPOJAE W JKU3HM, paClO3HaBaThb NPOSBICHHE 3aKOHOB
r€OMETPUU B UCKYCCTBE.



[IpyMeHATh MOJTy4YEHHbIE 3HAHMS HA MPAKTUKE: aHAJU3UPOBATh peajbHble CUTYallMH U MPUMEHSATh M3yYEHHBIE MOHSATHUS B
IpoLecce IMOUCKA PEIIEeHUs MaTeMaTHYecKu C(HOpPMYJIMPOBAHHOW MPOOJIEMbl, MOJAEIHUPOBATh peajbHbIE CUTYallUH HA S3bIKE
r€OMETPUH, HMCCIEI0BAaTh MOCTPOEHHBIE MOJEIU C HUCIOJIb30BAHUEM T'€OMETPUYECKUMX MOHATHM M TeOopeMm, ammapara ainreOphl;
pemaTh NpakTUYECKHUE 3a7a4l, CBSI3aHHbIE C HAXOKIEHUEM F€OMETPUUYECKUX BEIUUHH.

11 KVIACC

OnepupoBaTh MOHATUSAMH: IWIIMHJIPUYECKAS IMOBEPXHOCTh, O0Opa3ylIIUe HIWHIPHUYCCKOW TIMOBEPXHOCTH; IHIUHID;
KOHWYECKasl IOBEPXHOCTh, 00pa3yrolne KOHNYECKON TOBEPXHOCTH, KOHYC; c(hepryeckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaimeHus (UIMHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI IMTOTYYCHUS TEJI BPAILICHUS.

KnaccudunupoBaTs B3auMHOE pacIioyioxkeHue chepol U MIOCKOCTH.

OnepupoBaTh NOHATHUAMU: IIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CEIMEHTA; IIIAPOBOM CJIOM, OCHOBAHHE IIAPOBOTO
CJIOs1, BBICOTA IIAPOBOTO CJIOSI; IIIAPOBOM CEKTOP.

Boruncnsats 00bEMBI U MIJI01AM TTOBEPXHOCTEHN TeJl BpaIlleHUs, TEOMETPHUUECKUX TeJ C MPUMEHEHHEM (POPMYIL.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy W ONMUCAHHBIM OKOJO cdepbl; cdepa, BOUCAHHAS B
MHOTOTPAaHHUK WJIM TEJIO BpPAIICHUS.

BbryucisaTs COOTHOLIEHUST MEXKAY IJIOMAIMU TOBEPXHOCTEN U 00BEMaMU MOJOOHBIX TETI.

N306paxkath n3yyaeMble GUTYPHI OT PYKH U C IPUMEHEHUEM MTPOCTHIX YEPTEKHBIX MHCTPYMEHTOB.

BoImosiHATh (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBHIX O0BEMHBIX (DUTYp: BHJII CBEPXY, COOKY, CHU3Y; CTPOUTH
CCUCHHMSI TEJl BpAIllCHHUS.

W3BnekaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HHPOPMAIMIO O TPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (Purypax,
MIPE/ICTaBICHHYIO HA YePTEkKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONTHATE NTECTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKCHHsI BEKTOpAa Ha YHCIIO, OOBSCHATH, KaKUMH
CBOMCTBaMH OHH 00J1a1ar0T.

[TpumeHsATs TPaBUIIO TTApAIIICICTTUIIEIA.

OnepupoBaTh TOHITHSAMHU: JCKAPTOBBI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOP, MOJIYJTb BEKTOpa, PAaBEHCTBO BEKTOPOB,
KOOPJIMHATHI BEKTOPA, YTOJI MKy BEKTOPaMH, CKaJISIPHOE MTPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIC M KOMITJIAHAPHBIC BEKTOPHI.



Haxomute cymMMy BEKTOPOB M MNpPOM3BEIAEHHE BEKTOpPAa HA YHCIO, Yrold MEXIy BEKTOpaMM, CKAIPHOE NPOU3BEICHHUE,
PacKJIaibIBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAMHAT.

[IpumensaTs reomeTprueckue (HakThl 751 pEHICHUS] CTEPEOMETPUUYECKUX 3aJ1ay, MIPEANOIaratoiiX HECKOJIbKO 111aroB PeIIeHHUs,
€CJIM YCJIOBHSI IPUMEHEHHUS 3aJ]aHbl B SIBHOU (popMme.

Pemrats npocreiinmye reoMeTpuYecKre 3aJa4yi Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A.

PemaTh 3a1aun Ha OKA3aTeNbCTBO MAaTEMAaTUUYECKUX OTHOUIEHUH U HAaX0XJICHHE T€OMETPUUYECKUX BEJMYMH M0 00pa3lam uiu
aNropuTMaM, MPUMEHSSI U3BECTHBIE METO/bI IIPU PEIICHUH CTaHAAPTHBIX MaTEMATUYECKHUX 3a7a4.

[IpuMeHATP NpOCTEWIINE MPOrPpaMMHBIE CPEACTBA UM DJIEKTPOHHO-KOMMYHUKAUMOHHBIE CHCTEMBI IPU  PELICHHUU
CTEpPEOMETPUUECKUX 3a4au.

[IpuBoaMTE HpHUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M IKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB
T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOTYy4YEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE CUTYAllMd U MPUMEHITh U3YyUYCHHBIE IMOHATUSA B
npolecce IMOMCKA PEeHICHUST MaTeMaTHuecku Cc(HOpPMYJIUPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIE CUTYallMd Ha S3bIKE
reOMEeTpUH, HUCCIIE0BATh MOCTPOCHHBIE MOJENM C HCIOJIb30BAaHHUEM TE€OMETPUUYECKUX MOHATHH W TEopeM, ammapara aiareopsl;
pemaTh NpakTUYECKHUE 3aa4t, CBI3aHHbIE C HAXOKIECHUEM I€OMETPUYECKUX BEJINYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne 11/ H (uu¢posrIe)
° n/m alMeHOBaHHe Pa3/eJI0B U TeM MPOrpaMMbl Beero Kontponbnsie | IlpakTudeckue | 6pasoBaTeNbHbIE
padoTsbI padoThI pecypebl
1 BBenenne B ctepeoMeTpuio 10 0 0
2 [IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 0
[MapanmienbHOCTh MPSIMBIX U TIOCKOCTEH

3 [eprieHAUKYISIPHOCTH MPSIMBIX U TUIOCKOCTEH 12 0 0
4 VYTribl MeXIy IPSIMBIMU U TNIOCKOCTSIMU 10 1 0
5 MHororpaHHUKH 11 1 0
6 OO6BEMBI MHOTOI'PAaHHUKOB 9 1 0
7 [ToBTOpEHME: CEUCHMS, pACCTOSHUS U YTJIbI 4 1 0

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KojaunuecTBO 4acoB 3ﬂeKTp0HHLIe
uugpoBbIie
Ne n/mm HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMbI Beero Kontpoasnsie | IlpakTuueckue f) 6p(Ell)£)BaTe.])'IbeIe
padoTsbI padoThI pecypebl
1 Tena Bpamenus 12 0 0
2 OOBEMEI TET 5 1 0
3 BexTopsl ¥ KOOpAMHATHI B MPOCTPAHCTBE 10 1 0
4 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 7 1 0
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA
* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYeCKOro aHanusa, reomerpus. 'eomerpust, 10-11 knacesl/ Atanacsan JI.C., Byty3os

B.®., Kagomues C.b. u npyrue, AkimonepHoe oouiectBo «M3natenbctBo «lIpocBemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOT0 aHalIu3a, reoMeTpus. ['eomerpus :

M34 10—11-e xnaccol : 6a30BbI U yIIyOJIEHHBINH YPOBHU | METOJIMYECKHUE PEKOMEHAIMU K YUEOHUKY

JI. C. Aranacsna, B. @. byry3osa, C. b. KagomiieBa u np. — Mockaa : [Ipocsemenue, 2023. — 38 c.

MaremaTuka: anrebpa U Hayajla MaTeMaTUYECKOTo aHainu3a, reomerpus. ['eomerpus, 10-11 knaccwl/ Atanacsa JI.C., bByty3os

B.®., KagomuieB C.b. u npyrue, AkimonepHoe odmiectBo «M3natenbctBo «lIpocBemienHuey

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubnmoreka IIOK

denepanbHblii IEHTP HHOOPMAIIMOHHO — 00pa3oBaTeabHbIX pecypcos (PLIMOP): http://fcior.edu.ru
Enunas xomnekmus nudpossix obpazoateabHbIX pecypcoB (EK): http://schoolcollection.edu.ru
®decTuBanb nenarorndeckux uaen "OTKpbIThINA ypok': festival. Iseptember.ru

Pecypcel moprana mist obmero odpazopanushttp://www.edu.ru/db/portal/sites/schoolpage.htm

S uny Ha ypok MaTemaTHKu (MeToIU4YecKue pa3padoTkn): www.festival. Iseptember.ru
denepanbHBIA HHCTUTYT MEIarorMYeCKuX u3Mepenuii: http://fipi.ru/

Omnuatin-tectol EI'D o matematuke: http://ege.yandex.ru/mathematics/

OTkpbITHIN OaHK 3a7aHuii Mo MmatreMatuke EI'D: http://mathege.ru/or/ege/Mail






