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HHOACHUTEJBbHAA 3AIIMCKA

I'eomerpust siBisieTcsi OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILEero
o0Opa3oBaHus, TaK Kak 00ecreyrBaeT BOZMOKHOCTh U3yUEHUS JUCLUILIINH €CTECTBEHHO-HAYYHON
HaIpaBJIE€HHOCTH U MPEIMETOB T'YMaHUTAPHOIrO LHKIA. [TOCKONBKY JOrMYecKOe MBIILIEHUE,
dbopmupyemMoe TNpu  H3YYCHHH OOYYAIOIIMMHUCS TIOHSATHMHBIX OCHOB TIE€OMETPHUH, TIpHU
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOCHUU IEMOYKU JIOTMUECKHUX YTBEP)KIEHHUH MpH pelIeHun
F€OMETPUYECKUX 3aJad, YMEHUE BBIIBUIaTh U OMNPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
HCIIOJIb3YIOTCS NP PEIICHUH 33[ad €CTECTBEHHO-HAy4YHOI'O IMKJIa, B YACTHOCTH (PU3NYECKUX
3a/1au.

Lenb ocBoeHMs MporpamMMbl yueOHOTo Kypca «l'eomeTpus» Ha yriayOJ€HHOM YpOBHE —
pa3BUTHE HMHIUBUAYAJbHBIX CHOCOOHOCTEH OOydYaloImUXCsl NPU H3YyYEHUH T'€OMETPUHU, Kak
COCTaBISIIOLIEH TpeaMeTHON oOmactu «MaremaTuka W HHPOpMATHKa» uepe3 obecreueHue
BO3MOKHOCTH TPUOOPETEHHUs] U HCHOJIB30BaHUS Oojiee TIyOOKHX T€OMETPHUUECKUX 3HAHUU U
NEUCTBUH, CHENU(PUUHBIX T'€OMETPUH, U HEOOXOAUMBIX Ui YCIENIHOIO MpPO(ecCHOHAIBHOTO
00pa30BaHus, CBA3aHHOIO C HCIIOJIb30BAaHUEM MAaTEMaTHKH.

[IpuopuTeTHEIMHU 33/1a4aMH Kypca T€OMETPHU Ha YIIIyOJIEHHOM YPOBHE, PACHIMPSIONINMU
Y YCUJIUBAIOLIUMU Kypc 6a30BOr0 ypOBHS, SIBJISIFOTCS:

paciupeHue NpeACcTaBiIeHUs: 0 TeOMETPHH KaK YaCTH MUPOBOU KyJIbTYpbl U (POPMHUpPOBaHHE
OCO3HAHHUS B3aUMOCBS3U T'€OMETPUU C OKPYKAIOIIUM MUPOM;

(¢bopMupoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIHX
MaTeMaTHYECKUX MOJEIISX, IO3BOJISAIOIIMX ONUCHIBATh U U3y4aTh Pa3HbIC SABJICHUS OKPY>KaIOILEr0
MHpa, 3HaHHE IOHATUHHOTO armnapara o paszaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(hopMupoBaHHE YMEHHS BIAJACTh OCHOBHBIMH MOHITHSIMH O IPOCTPAHCTBEHHBIX (DUTYpax U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMylT W yYMEHHE HX NPUMEHATh, YMEHHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CITOCOOBI PEIICHUS 3a7a4;

(dopMHUpOBaHHE YMEHHUS pACIO3HABaTh HAa YEpPTEXkKaxX, MOJENIAX M B pEaJbHOM MHpe
MHOTOT'PAaHHUKU U TeJla BPALLEHUS, KOHCTPYHPOBATh FEOMETPUUECKUE MOJIETIH;

(dhopMupoBaHue MOHUMAaHUs BO3MOYKHOCTH AKCMOMAaTH4YECKOr 0 MOCTPOCHUS
MaTeMaTU4YeCKUX Teopui, (pOopMHUpOBaHUE MOHMMAHUS POJIM AKCMOMATHKH TPU TPOBEICHUH
paccyXIeHui;

dbopMupoBaHHe yMEHHS BIAJETh METOJAMH JI0Ka3aTeIbCTB M alTOPUTMOB pEIEHUs,
YMEHMSI MX TNPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE pPACCYXKIEHUS B XOAE pPEIICHUA
CTEpPEOMETPUYECKUX 33Jad U 3aJad C TNPAKTUYECKUM Ccojepx aHHeM, (popMHpOBaHHE
NPEICTaBICHUS O HEOOXOJUMOCTH JI0KAa3aTeJIbCTB IpPU OOOCHOBAaHMU MaTeMaTHUECKUX
YTBEPKACHUM U POJIM aKCHUOMAaTHKH B IPOBEJICHUMU AEIYKTUBHBIX PACCYXICHUMN; pa3BUTUE U
COBEpUICHCTBOBAHWE HWHTEIUICKTYyaJIbHBIX M TBOPYECKHX CIHOCOOHOCTEHl OO0ydwarommxcs,
[I03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUM, KPUTUYHOCTH MBILLUIEHMSI, HHTEpeca
K U3YUYEHHUIO T€OMETPUH;

(dbopMupoBanre (QYHKIIMOHATBHOW T'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHUs
pacro3HaBaTh MPOSIBICHUS T€OMETPUUYECKHUX MOHATHH, 00bEKTOB U 3aKOHOMEPHOCTEH B pealibHBIX
KU3HEHHBIX CHUTyallUIX W TMpU U3YYEHHHM JPYTruX Y4YEOHBIX MPEIMETOB, MPOSABICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIIMPOBAHUS pPEAJbHBbIX CHUTYallUMid, HCCIEIOBAaHUS
IIOCTPOEHHBIX MOJIEIEN, MHTEPIPETALIMH IT0JTyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIepKaTSIPHBIMU JIMHUAMHU yaeOHoTO Kypca «['eometpus» B 10—11 kmaccax
aBisAroTes: «IIpsiMble U TUIOCKOCTH B IpOocTpaHcTBe», «MHororpanHukn», «Tena BpameHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH MOHITHIMNY,
peJIeBaHTHBIMH T€OMETPHH Ha yriyOnéHHOM ypoBHe o0ydenus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJIEP’KATEJIbHBIM JIMHUSM Yy4eOHOro Kypca, a (OpMUPOBAaHUE JIOTUYECKHX YMEHUUH



pacmnpenensieTcs He TOJIBKO MO COAePKaTEbHBIM JIMHUSIM, HO U 110 rojiaM o0y4yeHus. Conepikanue
o0Opa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysbTrataM ocBoeHUs denepanabHOi paboueit
MIPOrPaMMBI, pacTipeIeNEHHBIM 10 ToJlaM 00YUYEeHHS, CTPYKTYPHPOBAHO TAKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NMPUHIIUIIAAIBLHBIM BOIIPOCAM OOYYarOIIHecs: 00paliaiuch HEOJHOKPATHO. DTO
MO3BOJIIET ~ OPraHM30BaTh  OBJIAJICHUE TCOMETPUUYECKUMMU TOHATUAMHU U  HaBbIKaMU
MOCIIEIOBATENILHO M TMOCTYIATENbHO, C COONIOJCHUEM MPHUHIIUIA MMPEEMCTBEHHOCTH, a HOBBIC
3HAHMS BKITFOYATh B OOIIYIO CHCTEMY T'€OMETPHUYECKUX MPEICTABICHUH 00yUYaONUXCsI, PACIITHPSIS
U yrayOousist €, o0pa3ysi IPOYHbIE MHOKECTBEHHBIE CBA3H.

[Tepexona k M3yUEHUIO TEOMETPUHN HA YIIIyOJIEHHOM YPOBHE TIO3BOJISET:

co3maTh ycnoBus s auddepeHnuandd 00y4YeHHUs, TOCTPOCHUS WHIWBUIYATbHBIX
o0pa3oBaTeNbHBIX MpOTrpamMM, OOecneduTh YriayOnE€HHOE H3YyYeHHE T'eOMETPHHM  Kak
cocTaBIsioMIeH yueOHOTO TipeameTa « MaTemMaTukay;

MOATOTOBUTH O0YYAIOUIMXCA K MPOAOIKEHUI0 M3YYEHHS MaTeMaTHKU ¢ y4€TOM BbIOOpa
Oynymeit mpodeccuun, obecrieunBasi IPEEMCTBEHHOCTh MEXIY OOIIMM M MPOQeCCHOHATBHBIM
oOpa3zoBaHuEM.

Ha uzyuenue yueo6Horo kypca «I'eomerpus» Ha yriyoaéHHOM ypoBHE oTBoAUTCS 204 vaca:
B 10 kmacce — 102 ygaca (3 gaca B Hezenio), B 11 kmacce — 102 gaca (3 gaca B Heelo).



COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSI CTEpeOMETpUU. Touka, mpsiMasi, MJIOCKOCTh, MpocTpaHCcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIIEACTBHS U3 HUX.

B3anMHOe pacronokeHue NpsMbIX B IIPOCTPAHCTBE: NEPECEKAIOLIUECS, TapalIeIbHbIE U
cKpemuBaromuecs npsamMele. [IpuzHaku ckpemuBaromumxcs npsmseix. [lapamienbHOCTs IPSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MApajUIEIbHBIE NPSMBIE B IPOCTPAHCTBE, MAPAJIEIBHOCTh TPEX
NpsIMBIX, MApaJUIEIBHOCTh NpsIMOM M IIOCKOCTH. [lapamienbHoe W LEHTpalbHOE
MPOCKTUPOBaHUE, n300pakeHne puryp. OCHOBHBIC CBOMCTBA MapalJICIHHOTO MPOSKTUPOBAHUS.
N300paxkenue ¢puryp B napauieiabHON NPOEKIMU. YTIIbl C COHANIPABICHHBIMU CTOPOHAMH, YTOJI
MEXAY NPSIMBIMM B MPOCTpAaHCTBE. [lapajuieIbHOCTH IIIOCKOCTEH: IMapajulelbHbIE IIJIOCKOCTH,
CBOWCTBA MapaiesIbHbIX MIockocTel. [IpocTeiinye npocTpaHCTBEHHbIE (PUTYpBI HA IIOCKOCTH:
TeTpa’Ap, NapajlIeJIeUIIe], IOCTPOCHUE CEYCHU .

[lepnieHAUKYIApHOCTH HPSAMOM M IJIOCKOCTH:  NEPIEHAMKYJSAPHBIE IpsSMBIE B
IPOCTPAHCTBE, MpSMBIE MapajUle]bHblE MW IEPHEHAMKYJSIPHBIE K IUIOCKOCTH, IPH3HAK
NEPIEHIUKYIIPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O IPAMOU MEPIEHAUKYIISIPHON IIOCKOCTH.
OproronanbHoe npoekTupoBaHue. [lepneHAuKyIssp M HAKJIOHHBIE: PACCTOSHHUE OT TOYKHU JI0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM A0 IUIOCKOCTH, MNPOEKUHs (GUIrypbl Ha IUIOCKOCTb.
[IepnieHAUKYIAPHOCTH IIOCKOCTEN: NMPU3HAK MEPIIEHAUKYIIIPHOCTH ABYX IUIOCKOcTel. Teopema
0 TPEX NMEPIEHAUKYIIAPAX.

VYTII1bl B IPOCTPAHCTBE: YIOJl MEXKAY MPSMOH U INIOCKOCTBIO, IBYTPAHHBIN yIOJ1, IMHEWHBIN
yroyi JABYIpaHHOTO yria. TpéxrpaHHbli M MHOrorpaHHble yribl. CBONCTBA IJIOCKHX YIJIOB
MHOrorpaHsoro yriyia. CBONCTBa IJIOCKMX M JIBYI'PaHHBIX YIJIOB TPEXTPaHHOro yriua. Teopemsl
KOCHHYCOB U CUHYCOB JUISl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKH

Byl MHOrOrpaHHUKOB, pa3BEPTKa MHOTOrpaHHuka. [IpuzmMa: n-yronbHas npusma, npsmas
U HaKJIOHHAas TPpU3Mbl, OOKOBas M TMONHAs TOBEPXHOCTh Npu3Mbl. [lapamnenenumnen,
NPSAMOYTOJIBHBIA MapajUlesienune] W ero cpolcrBa. Kparyailme nyTM Ha ITOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. IlpoctpancTBennas teopema I[ludaropa. ITupamuma: n-
yrojibHasi MUpaMu/Ia, MpaBUIbHAS M yceu€HHas nmupamuabl. CBoiicTBa pédep M OOKOBBIX TpaHen
IIPaBWIBHOW nupamuzbl. [IpaBUIIbHBIE MHOTOTpaHHUKHU: IpaBWJIbHAs NPU3MA WM IpaBUIIbHAs
MUpaMUIa, IpaBUIIbHAS TPEYTOJIbHAS MUPaMUA U IPaBUIBHBIN TeTpasap, Ky0. [IpencraBienue o
MPaBUJIBHBIX MHOTOTPAaHHMKAaX: OKTa’Ap, AOACKAadAp M HMKOcasAp. BeryucieHune 31eMeHTOB
MHOTOI'paHHHMKOB: pPEOpa, nuaroHany, yribel. Iliomans OOKOBOW NHOBEPXHOCTH M MOJHOM
MOBEPXHOCTHU MPSMOM MPHU3MBI, IJIOLIA/1b OCHOBAHUM, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSMON
npusMel. [lnomans 60xK0BOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHONW MUpaMUJIbI, TEOpEMaA O
IUIOIIA/IA yCEUEHHOW MUPAMUIBI.

CumMMeTpust B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIIbHBIX MHOI'OI'PDAHHUKOB.
CuMMeTpuss B TNpaBUIBHOM MHOTOIDAaHHUKE: CHUMMETpPHUS MapajuleNIeNuIea, CUMMETPUS
IIPaBWIbHBIX IPU3M, CHMMETPHSI IPABUIIbHONW TUPAMHUIBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

IToHsTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IIIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE WU IPOTHUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOpbl. PaBeHCTBO
BEKTOpPOB. [IeHCTBHS C BEKTOpAaMM: CJIOXKEHUE M BBIUUTAHHUE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHO>KEHHE BEKTOpa Ha 4nciio. CBOMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA yMHOXKEHUS
BEKTOpa Ha yuciIo. [IoHsaTHe KOMIUTaHApHBIE BEKTOPHI. [[pM3HaK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pPa3jIoKEHHH BEKTOpA IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsmoyronbHas cucrema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBA3b



MCXKAY KOOpAHWHATaAaMH BCKTOPAa U KOOpAWHATAMH TOYCK. VYron MCIKAY BCKTOpaAMH. CKaJ’I}IpHoe
IIPOU3BCACHHUC BEKTOPOB.
11 KUIIACC

Tesia BpaneHus

[loHATHS: UMIMHApPUYECKas TOBEPXHOCTb, KOHHYECKash IOBEPXHOCTh, cheprueckas
MIOBEPXHOCTh, 00pa3yrolue nopepxHocreil. Tena BpalieHus: MUINHAP, KOHYC, YCEYEHHBII KOHYC,
cdepa, map. BzaumHoe pacmnonoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe.
N300pakenue Ten BpalieHus Ha IIOCKocTH. Pa3BépTka munmuHapa u KoHyca. CuMMeTpusi cepsl
U 11apa.

O0Bém. OcHoBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajienenunena U cienctsus u3 He€. OObEM HpsIMONM M HAKJIOHHOM NPU3MBI, LMIUHAPA,
nupaMuibl 1 Konyca. O0bEM mapa u mapoBOTr0 CETMEHTa.

KoMOuHnammu Ten BpallleHHs U MHOTOrpaHHUKOB. [Ipu3ma, BHMcaHHas B IWJIHHID,
onMcaHHas okosio InHapa. [lepeceuenune cdepbl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHsATHE MHOTOTPaHHUKA, OTIMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHOI B
MHOT'OI'PaHHUK WJIM TEJIO BpallleHUSs.

[Tnomank MOBEepXHOCTH IWIMHApPA, KOHyca, momanas chepbl u e€ yacreid. [logodue B
npoctpaHcTBe. OTHomeHHMe 00BEMOB, IUIOMAAECH MOBEPXHOCTEH MOJOOHBIX  QUTYD.
[IpeobpazoBanue momobus, romoTeTus. Pemenune 3agady Ha IUIOCKOCTH C HCIIOJIB30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.

IlocTpoeHne cedeHMi MHOTOIPDAaHHUKOB U TE€Jl BpalleHUA: CEYEHHA IWIMHApA
(mapannenbHO W TEPIEeHIUKYJSAPHO OCH), CEYCHHUs KOHyca (mapajuiejbHble OCHOBAHHUIO U
MPOXO/ISIINE Yepe3 BEepILINHY), CEUCHUs LIapa, METOJbl IMOCTPOCHUsI CEUCHHI: METOM CJENOB,
METOJ1 BHYyTPEHHETO IPOEKTUPOBAHHUS, METOJ] IIEPEHOCA CEKYLIEH MIOCKOCTH.

BekTopbl M KOOpPAUHATHI B IPOCTPAHCTBE

BexTopsl B npoctpancTBe. Onepanuu Haja BEKTOpaMu. BekTopHOe yMHOKEHHE BEKTOPOB.
CpolicTBa BEKTOpPHOTO YMHOXeHHA. [IpsimoyrosipHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxenue BekTopa mo 6a3ucy. KoopanHaTHO-BEKTOPHBIN METOA TPH
pELIEHNN T€OMETPUUYECKUX 3aau.

/[BUKeHHUsI B IPOCTPAHCTBE

JBwxenus mpoctpanctBa. OtoOpaxkenus. [IBmwxeHus u paBeHCTBO ¢uryp. OO6mme
CBOMCTBa JABW)KEHUW. BHIBI ABM)KEHUIN: MapaljieNbHBI MEPEHOC, IEHTpalbHAas CHUMMETPHS,
3epKajibHasi CHMMETPHsI, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogobus. [Ipsmas u cdepa
Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJIEHHBIA YPOBEHD) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxaaHckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3MIMM OOydYaroIIerocss Kak AaKTUBHOTO M
OTBETCTBEHHOTO WICHAa POCCHICKOTO OOINECTBa, MPEACTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(OYHKIIMOHUPOBAHHS PA3JIMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOrO OOIIecTBa
(BBIOOpPHI, OMPOCHI W JAPYroe), YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIHSIMHU U HAa3HAYCHUEM;

2) naTpUOTHYECKOE BOCTIMTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkJaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILUIOMY U
HACTOAIIEMY POCCHICKOW MaTeéMaTUKH, LIECHHOCTHOE OTHOILLIEHUE K JOCTHUKEHHSIM POCCUHUCKUX
MAaTEMAaTHUKOB U POCCUMCKOM MATEMaTUYECKON IIKOJbI, MCIOJIb30BAHUE ATUX JOCTH)KCHUU B
JIpYTUX HayKaX, TEXHOJIOTUSX, cepax SIKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH POCCHHCKOr0  Hapoda, Cc(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, TUUECKOr0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JOCTI)KEHUM HAyKH W JESTEIBHOCThIO YUEHOIO, OCO3HAHWE JUYHOIO BKJIaJa B TMOCTPOEHUE
YCTOMYMBOTO OyAYIIETO;

4) 3cTeTHYECKOEe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOYAsi SCTETUKY MaTeMaTHIECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a/1ay, PEIICHUN, PACCYKICHHM, BOCIPUUMYHBOCTh K MaTEMaTHUYECKUM acCHEKTaM
pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BociMTAHUE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUECKHUE 3HAHUS B UHTEpecax 3J0pOBOTO
n Oe3zomacHOro o0Opasa JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (30pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN M OTIbIXA, peryisipHas (Gpusnyeckas akTUBHOCTB),
(u3HUecKoe COBEPIIICHCTBOBAHUE TIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON ACSITENFHOCTHIO;

6) Tpy1oBOE BocIUTAHME:

TOTOBHOCTB K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOJIOOMS, HHTEPEC K Pa3IudHbIM cdepam
npoecCHOHANBHON NEesATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKCHUSIMH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiedn mnpodeccuu U pearn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIC IUIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a71a4 MaTeMaTHUYECKOW HaIlPaBJICHHOCTH;

7) 3K0JI0THYEeCKOe BOCTIUTAHME:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYJIBTYphl, IOHHNMAaHHE BIUSHUS COLUAIBHO-
SKOHOMHUYECKHX TIPOILIECCOB HAa COCTOSHHME IPUPOJHONM M COLMAIBLHON Cpellbl, OCO3HAHUE
rII00AILHOTO XapaKTepa YKOJIOTHYECKUX MPoOIeM, OpUSHTAIHS Ha TPUMEHEHUE MaTEMaTHUECKUX
3HAHUM JIJIs penieHus 3a7a4 B 00JaCTH OKPYIKaIOIIEeH Cpe/ibl, INTAHUPOBAHUE TTOCTYITKOB M OI[EHKH
UX BO3MOXKHBIX TIOCIICICTBUM JIJIs1 OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOILECTBEHHOW MPAaKTUKH, TOHUMAHUE MaTEMaTH4YEeCKOW HayKHu Kak cdepbl



YeJIOBEYECKOU JEATEIBHOCTH, ITAIOB €€ Pa3BUTHSA U 3HAYUMOCTHU Ul Pa3BUTHs LIMBUIIU3ALINY,
OBJIAJICHUE SI3BIKOM MATEMATUKU U MaTEMATUYECKOU KYJIbTYPOU KaK CpPEICTBOM II03HAHUSA MHUPA,
TOTOBHOCTb OCYLIECTBJIATH IMPOEKTHYIO U MUCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHANBUIYAIbHO U
B IpyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jornyeckue 1eMcTBHA:

BBISIBJISITH M XapaKTEpPU30BaTh CYLIECTBEHHbIE IMPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy TMOHATUAMH, (GOPMYIHUPOBATh ONpEACNICHUsS MOHSITHIA,
yCTaHABJIMBAaTh CYLIECTBEHHBIH TNPU3HAK KIACCU(PHUKAIMKA, OCHOBAHMSA JUId OOOOIIEHUS H
CPaBHEHMSI, KpUTEPUU IPOBOAUMOI0 aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHUPOBATh M NPEOOPA30BHIBATH CYKICHHUS: YTBEPAUTENIbHBIE U
OTpHLIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHUBOpEYMsl B (akTax,
JAHHBIX, HAOMIONEHUSIX W  YTBEPXKACHUAX, Mpeararb KPUTEPUM JUIS  BbIBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUIL;

JieJaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTHBHBIX M WHIYKTUBHBIX
YMO3aKI4YeHUH, YMO3AKJIFOUEHUH 110 aHAJIOTHUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEP)KAEHUH (TIPSIMBIE U OT
MPOTUBHOI0), BBICTpAWBaTh AapryMEHTALMIO0, MPUBOJUTH MPUMEPBI M  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BHIBOJIBL;

BBIOMpATH CIIOCO0 perieHns yueOHo! 3a1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHMS,
BbIOMpaTh HanboJee MOAXOASAIINNA ¢ YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBareibckme 1eiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYINPOBAThH
BOMPOCH], (UKCHUPYIOIIME MPOTUBOpeUre, MpobiaeMy, yCTaHABIMBAaTh HCKOMOE U JaHHOE,
(opMHPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHI0, MHEHHE;

MIPOBOJIUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEJIOBAHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SIBJICHHUS, IPOLEcca, BbBIBICHUIO
3aBHCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSMH, TPOIIECCAMHU;

CaMOCTOSITENILHO (OPMYITUPOBATH 000OIIEHUS M BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaAOJIOZICHNUSI, UCCIICOBAHUS, OLIEHUBATh JTOCTOBEPHOCTD IOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000111eHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCa, a TAK)KE BbIABUTATh MPEANOIO0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undpopmaunmeii:

BBISBIIATH Ae(QUINUTHI MH(POPMAIIUK, TaHHBIX, HEOOXOIUMBIX I OTBETa Ha BONPOC U JIJIS
pelIeHus 3a/1a4u;

BbIOMpaTh MHGOpPMALMI0O M3 HMCTOYHHKOB  PpA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHUCTEMATH3UpPOBaTh W HWHTEPHPETHPOBATh HH(POPMAIMIO PA3IUYHBIX BHJIOB U (HopMm
MIpe/ICTaBICHUS;

CTPYKTYpUPOBaTh HUH(DOPMALIHIO, TPEICTABIATH €€ B pa3IUUHBIX opMax, HWIUTFOCTPUPOBATH
rpau4ecKu;

OLICHMBATh HAJA&KHOCTh HMHPOPMALMU IO CAMOCTOATEIBHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.



KoMMmyHuKaTHBHBIE yHUBEpPcATbHbIE YUeOHbI€ el CTBHUS

Oomenue:

BOCIIPHHUMATh ¥ (JOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCJIOBUSMU U EISIMU OOIICHUS,
SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/I$I B yCTHBIX U MMCBbMCHHBIX TCKCTaX, AaBaTb
MTOSICHEHHMSI 110 X0y PEIICHUS 3aa4l, KOMMEHTHPOBATh MTOJyYCHHBIH PE3yJIbTaT;

B X0Jie¢ OOCYXJICHHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIAEMOW TEeMBbI, TPOOJIEMBI,
pemaeMoﬁ 3ala4yy, BBICKA3bIBATh HJACHU, HAIICJICHHBIC Ha ITIOHUCK peHIeHI/IH, COITOCTABJISITH CBOU
CYXJICHUSI C CYXKICHHUSMHU JPYyTrUX YYaCTHHKOB JTUAIIOTa, OOHAPYKUBATh Pa3lIMuUe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe (HOpMYyITHPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

Hpe)ICTaBJ'IHTB p€3y.]'II)TaTI)I pCIHCHI/IfI 3a1a4i, 3KCHepI/IMCHTa, HUCCJICeJ0BaHUA, HpOCKTa,
CaMOCTOSITENILHO BBIOUPATh (POpMAT BBICTYIUICHHS C YYETOM 3a/1a4 MPE3CHTAIUN U OCOOCHHOCTEH
ayJIuTOPHUH.

PeryJsiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA

Camoopranu3anus:

COCTaBJIATh IUIAH, aJTOPUTM pEIleHHs 3aladyd, BBIOMpPATh CIOCOO peleHus ¢ y4ETOM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BAapUAHTHI PEIICHUN ¢ y9ETOM HOBOM MH(pOPMAIIHIH.

CaMOKOHTPOJIb, JMOIMOHAJIbHBIH HHTEJICKT:

BJIaJICTh HABBIKAMU MO3HABATEIHHON peQIIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U  MBICIUTENBHBIX TPOIECCOB, HX pPe3yJIbTaTOB, BIAJETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHNsI MaTEMaTHUECKOH 3aa4un;

MpPeIBUIIETh TPYAHOCTH, KOTOPblE MOTYT BO3HHUKHYTh NpPH pEHICHUM 3a/ayd, BHOCHUTH
KOPPEKTUBHI B JIESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, AAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBUSIM, OOBSICHATH MPUUMHBI JTOCTHKEHUS
WIM HEJOCTH)KCHUS Ppe3ylbTaTOB JESATENbHOCTH, HAaXOIUTh OMIMOKY, /[JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJILHOCTD:

MOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHIyadbHONH paOOThI MpU
pemieHNH y4eOHBIX 3aJad, MPUHAMATh IIeJIb COBMECTHOH JESTEIbHOCTH, IUIAHUPOBATH
OpTraHH3aII0 COBMECTHON paboThl, pachpeneisaTh BUABI pabOT, TOroBapUBaThCs, O0OCYKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOICH;

y4acTBOBaTh B I'PYHIOBBIX (opMmax paboThl (00CyXkaeHHS, OOMEH MHEHUH, «MO3TOBBIE
LITYPMBD» ¥ MHBIE), BBIIIOJIHATH CBOIO YAaCTh PAOOTHI M KOOPIUHUPOBATH CBOU ACUCTBHUSI C APYTUMU
YJieHaMH KOMAaH[bl, OIICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOLIMI HPOAYKT MO KPHUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K xoniry 10 kiaacca o0Oy4aronuiicss HAyYUTCS:

° CBO6OI[H0 OneprupoBaTh OCHOBHBIMU IMOHATHUAMU CTCPCOMCTPUHN ITPHU PCUHICHUU 3a1a4 U
IIPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHU;

¢ [IPUMCHATH AKCHUOMBLI CTCPCOMETpUHU HU CICACTBUA H3 HHUX IIpU PCUHICHUU
TEOMETPUYECKHX 3a7a9;



KJIaccu(UIUpPOBaTh B3aUMHOE PACIIOIOKEHHE NPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJIHO OINEPUPOBATh MOHATHSIMHU, CBS3aHHBIMU C YIJIAaMU B NPOCTPAHCTBE: MEXKAY
IPSIMBIMU B IPOCTPAHCTBE, MEKIY MPSIMON U TIOCKOCTHIO;

cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

cBOOOZHO pacro3HaBaThb OCHOBHBIE BHJIbI MHOTOIPaHHUKOB (IIpU3Ma, MNHpaMHa,

HpsSMOYTOJIbHBIN Napasuienenunesn, Kyo0);

KJ1accu(UIUPOBAaTH MHOTOTPAHHUKH, BEIOMpasi OCHOBAHUS J1JIsl KJIaCCU(UKALIUY;
CBOOOJHO ONEpUpPOBATh IOHATUSIMHU, CBSI3AHHBIMH C CEYEHMEM MHOI'OI'PAaHHUKOB
IIJIOCKOCTBIO;

BBITIOJIHSATH MapaJJIeNIbHOE, IEHTPAIILHOE M OPTOTOHAJIBHOE MPOEKTUpOBaHKE (QUTYp Ha
IJIOCKOCTh, BBITOJHATEH N300pakeHus (pUryp Ha ImioCKOCTH;

CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METO/IaMHU, BBIIOJHAThH (BBIHOCHBIE)
IUIOCKHE YEPTEkKH U3 PUCYHKOB MTPOCTHIX O0BEMHBIX PUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IUIOLN[AJAM HOBEPXHOCTEH MHOTOIPAHHUKOB (Npu3Ma, MHpaMuia),
FEOMETPUYECKHX Tell C MPUMEHEHHEM (OpMYT;

CBOOOJHO ONEpPUpPOBAaTh MOHATUSAMHU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUH (PUTYPBI;

CBOOOJIHO OIIEPUPOBAThH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM M KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pemare 3aJa4d Ha JI0Ka3aTelbCTBO MAaTEMaTHMYECKMX OTHOIIEHWH U HaXOXICHUE
FEOMETPUYECKUX  BEJIMYMH, TPUMEHSAS H3BECTHBIE METOAbl MpPHU  PEIICHUHU
MaTE€MAaTHUYECKHUX 3a/1a4 MTOBBIILIEHHOI'O U BBICOKOTO YPOBHS CII0)KHOCTH;

IIPUMEHSATH MIPOCTEUIINE TPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHCTEMBI IIPU PEUIEHUU CTEPEOMETPUUECKUX 3a/aY;

U3BJIEKATh, IPEOOPA30BBIBATH U UHTEPIIPETUPOBATH HHPOPMALUIO O IPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX PUrypax, npeacTaBIeHHYIO Ha YepTekKaxX U PUCYHKAX;

IIPUMEHSATH IIOJIyYEHHbIC 3HAHUS Ha PAKTUKE: CPABHUBATH U AHAJIM3UPOBATh PEAJIbHBIC
CUTyallud, MNPUMEHATh M3y4YEHHbIE TMOHATUS B TPOLECCEe IOUCKA pEelIeHUs
MaTeMaTH4ecKu cHOpMyTUpOBAaHHON MPOOIEMBI, MOJAECIUPOBATh PealbHbIE CUTyalluu
Ha S3bIKE TIE€OMETPUH, HCCJIEN0BATh IIOCTPOEHHBIE MOJEIHM C HCIOJIb30BAHUEM
reOMEeTPUUECKUX MTOHITHI U TEOPEM, armapaTa alredpspl, periath NpakTHYeCKUe 3a1auu,
CBA3aHHbBIE C HAXOKIECHUEM I€OMETPUUECKHUX BEJIUNYMH;

UMETh MPEACTABICHUS 00 OCHOBHBIX ATarax pa3BUTHS FEOMETPUH KaK COCTABHON YacTU
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHUH.

K xoniy 11 kiaacca oOyqaroniuiicss HAyIUTCS

CBOOOJIHO ONEpUPOBATH MOHITUSMH, CBSI3aHHBIMH C LWJIMHAPUIECKOH, KOHUYECKOW U
chepruueckoii MOBEPXHOCTAMH, OOBSICHATH CITIOCOOBI TIOJTYyYCHHSI;

OTIEPHPOBATH TOHATHIMHU, CBSI3aHHBIMH C TeJlaMH BpAIICHUS: LWIMHIPOM, KOHYCOM,
chepoii u mapom;

pacro3HaBaTh Tejla BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 0OBACHATh CIIOCOOBI
MIOJTyYEHUSI TeJl BpallleHHUs;

KJaccu(pUIMpPOBaTh B3aMMHOE PACIIONIOKEHHE C(EPBI U TUIOCKOCTH;



® BBIYKCIATH BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHHKOB WM TN BpaIICHHs, OOBEMBI U
TUTOMIAIA TTOBEPXHOCTEH MHOTOTPAHHHKOB M TEJI BPAIICHHS, TEOMETPUYECKHUX TENl C
npuMeHeHueM Gopmy,

e CBOOOJIHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMA C KOMOWHAIMSIMH TEJl BPAICHUS W
MHOTOTPAaHHUKOB: MHOTOT'PAaHHUK, BIIMCAHHBIA B c)epy W ONMUCAHHBIA OKOJIO chepsl,
ctepa, BcaHHAs B MHOTOTPAHHUK MITU TEJIO BPAIICHHUS,

® BBIYHCIATH COOTHOLICHUS MEX]Y IUIOMAASIMU MOBEPXHOCTEN U 00bEMaMU MOTOOHBIX
Te;

e u300paxaTh H3y4daeMble (UTYpBI, BBHIMOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKH U3
PUCYHKOB IIPOCTBIX 00BbEMHBIX (DUTYD: B CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS Tell
BpAIICHHUS,

® U3BJICKATh, HHTEPIPETUPOBATH U MIPEOOPA30BHIBATH HH(DOPMAIIHIO O TPOCTPAHCTBEHHBIX
TeOMETPHUCCKHUX (PUTYpaX, MPEJACTABICHHYIO HAa YePTEKAX U PUCYHKAX;

e CcBOOOJIHO ONIEPHPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

®  BBINIOJIHATH ONEpaIK HaJl BEKTOPAMU;

® 33/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBON CUCTEME KOOPIUHAT;

® pemarh TEOMETPUYECKHE 3a/ladil Ha BBIYKCICHHE YIJIOB MEXKIYy MPSIMBIMA H
IUTOCKOCTSIMHU, BBIYHCIICHUE PACCTOSHUH OT TOYKH JO IUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHHH;

e CBOOOJIHO ONICPHUPOBATH IOHIATHSIMH, CBSI3aHHBIMH C JIBHDKCHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBKCHMIA,

® BBINOJHATH H300paKCHUS MHOTOTPAHHMKOB W TEJ BpAlICHHS MPU TapauIeTbHOM
NepeHoce, eHTPaIbHOH CUMMETPUHU, 3epKaJIbHOW CUMMETPHH, NPU MOBOPOTE BOKPYT
psIMOM, TIpeoOpazoBaHus O100uS;

® CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TE€J BPAIlICHUS: CEUSHHsI HMIHHIpa (MapaieTbHo
U MIEPIIEHANKYJIISIPHO OCH), CEYEHUS KOHYyca (TapauiebHbIe OCHOBAHUIO U MPOXOISAIINE
yepes BepIINHY), CeUeHUs 111apa;

® CIOJIB30BaTh METOJBI IMOCTPOCHHSI CEUYCHMIA: METOJ CJIEZIOB, METOJl BHYTPCHHETO
MIPOSKTUPOBAHHUS, METO]T IEPEHOCA CEKYIICH IIIOCKOCTH;

® JI0OKa3bIBATh TEOMETPUUICCKUE YTBEPIKICHHS;

® T[PUMEHSATh TeoMeTpuYeckue (akThl Al PEelIeHUs] CTePeOMETPUUYECKUX 3ajad,
MIPEJIITOJIATAIOIINX HECKOJIBKO IIaroB PEIIeHUs, €CIH YCIOBUS NMPUMEHEHHS 3aJaHbI B
SIBHOW M HESIBHOU (popMe;

e pemarh 3aJa4yd Ha JIOKA3aTEIhCTBO MATEMAaTHYECKUX OTHOIICHWH W HaXOXKICHHE
T€OMETPUYCCKHX BEITHUNH;

® MPUMEHSTH IPOTPAMMHBIC CPEACTBA M SIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH
pEILICHNU CTEPEOMETPUUECKHX 3a/1aY;

® T[PUMEHATh TIONyYEHHBIC 3HAHWS HAa TMPAKTUKE: CpPaBHUBATh, AHAIM3HPOBATH W
OLICHUBATh peajibHbIE CUTYAIlH, IPUMEHSATh U3YUCHHbIE MOHITHS, TEOPEMbI, CBONCTBA
B IIpollecce IMIOMCKA pEeIIeHUsT MaTeMaTHUecKu COpMYyITUPOBAHHONW MPOOIEMBI,
MOJICTTUPOBATh peajbHbIC CUTYAIlUH HA S3BIKE TCOMETPHUU, UCCIIENOBATH MIOCTPOSCHHBIC
MOJIEJI C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUNA M TEOpeM, ammapaTa ajireOpbl,
pelaTh IpakTHYECKHUe 3aa4H, CBA3aHHbBIE C HAXOXKICHHUEM I€OMETPHUECKUX BEIIUYHH;

e HMETh TPEJCTaBICHHS 00 OCHOBHBIX JTallax pa3BUTHS T'€OMETPHUH KaK COCTAaBHOW YacTH

¢ynnamenra pa3BUTUSI TEXHOJIOTUH.
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7.5

OnepupoBaTh MOHATUAMU: ABYTPaHHBIN YroJl, TPaHU JBYIPAaHHOIO YIJa,
peOpo ABYTpaHHOIO yria, TUHEHHBIA yroil ABYTPAaHHOIO yria, rpaaycHas
Mepa ABYTPaHHOIO yria

7.6

OHGpHpOBaTI) IMOHATHUAMMU. MHOI'OIpaHHUK, BBIHYKHBIﬁ n HCBI)IHYKJ'H)If/'I
MHOT'OI'paHHUK, 3JICMCHTBI MHOT'OT'paHHUKa, HpaBHHBHBIﬁ MHOT'OI'paHHUK

7.7

Pacnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (IMpaMuja, MpH3Ma,
MIPSIMOYTOJIHHBIN MapasuIeNIeuIe ], Kyo)

7.8

KnaccuduuupoBaTtb ~ MHOTOIpaHHHMKHM, BBIOMpas  OCHOBaHUS  JUIA
kinaccuukanuu  (BBIOIYKJIBIE UM HEBBINYKJIbIE  MHOIOI'DAaHHHKH,
IMPaBUJIbHBIC MHOT'OI'paHHUKU, MpAMBIC n HAKJIOHHBIC IMPU3MEI,
napasuiesIeuIe/1bl)

7.9

OHCpHpOBaTb INOHATUAMU: CeKylasa IIIIOCKOCTB, CCUCHHC
MHOTI'OrpaHHUKOB

7.10

OOBSCHATH NPUHIMIIBI  TIOCTPOCHUS  CEYCHUH  MHOTOTPAaHHHUKOB,
UCIIONIB3YSl METOJ CIIE0B

7.11

CrpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (uryp:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPHUUECKUX BEJIMUMH MO 0Opas3iiaMm
WM aJrOpuUTMaM, MPUMEHSISI W3BECTHBIC AHAJIUTHYECKUE METOIbl TpH
pelIeHUU CTaHAApTHBIX MaTeMaTHYEeCKUX 3a7ady Ha BBIYUCICHUE
PacCTOSHUN MEXAY NBYMS TOYKaMH, OT TOYKHU O MPSIMON, OT TOUKH]IO
IUIOCKOCTH, MEXKAY CKPEIIMBAIOIIUMHUCS MIPSIMBIMU

7.13

Pemrats 3aJla4r Ha HaXOXIACHUC I'COMCTPUUYCCKHUX BCIUYHUH 110 o6pa3uaM
I aJIrOpuTMaM, MPUMCHASA U3BCCTHBIC AHAJIUTUYCCKHUEC MCTOIbI IIpU
PEIICHNU CTAaHAAPTHBIX MATEMATUYCCKHUX 3ajJad Ha BBIYHCJICHHUEC YIJIOB
MCXKAY CKPCIIMBAIOUOIUMUCA IIPAMBIMU, MCKOY HpHMOfI N ITIJIOCKOCTBIO,
MCKAY IJIOCKOCTAMM, IBYI'PaHHBIX YI'JIOB

7.14

Bbuauciare 00BEMBI W TUIOIIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupaMuia) ¢ MpUMEHEHUEM (POPMYJI, BBIYUCIIATH COOTHOIICHUS
MEXIy JIOIIAIIMHU MMOBEPXHOCTEM, o0BéMamMn MOIO0HBIX
MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHSATUSIMH: CUMMETPHS B IMPOCTPAHCTBE, LEHTP, OCb U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekarb, mpeoOpa3oBBIBATH M HHTEPIPETHPOBATH HHPOpPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (QUTypax, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKax

7.17

[TpumeHsaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEANOoNaralliiX HECKOJIbKO WIAroB pEIICHMs, €CIU YCIIOBUSA
IIPUMEHEHHMS 33aJ]aHbl B IBHOH (popme

7.18

IIpuMeHATH mpocTEHIIME NIPOrpaAMMHBIE CPEACTBA M IEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a1a4




IIpuBoaUTE MpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

719 JKU3HU, pacllO3HaBaTh IPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[TpuMeHsTh MoTy4YeHHbIE 3HaHUS HA IPAKTUKE: aHAJIU3UPOBATh peasibHbIE
CUTYallMU U IPUMEHSATh U3yUEHHbBIE IOHATHUS B IPOLIECCE MTOUCKA PEIICHUS
MaTeMaTH4eCKH  CPOPMYIMPOBAHHOW  MPOOJIEMBI,  MOICIUPOBATH
7.20 peasbHbIE CUTYallUd Ha SI3bIKE N€OMETPUH, UCCIIEN0BaTh NOCTPOCHHBIE
MO/IEJIN C UCIIOJIB30BAHNEM I'€OMETPHUECKUX MTOHITUI U TEOpEM, allnapaTa
anreOpbl, pelarh MPaKTHYECKUE 3a7aud, CBSI3aHHBIE C HAXO0XICHHEM
re€OMETPUUECKUX BEJIUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeIbLHON MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJabTarta
6 I'eometpus
OnepupoBaTh NOHATUAMM: LWIMHIPUYECKAs TOBEPXHOCTb, 00pa3yroLIye
6.1 LIWINHAPUYECKON MOBEPXHOCTH, LMIMHJIpP, KOHHUYECKAs IOBEPXHOCTH,
' oOpa3yronie KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpaleHus (LUIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI OTYUEHUS TEJ BpaILlEHUs
6.4 KnaccuduuuposaTs B3auMHOE pacIoyiokeHue cepbl U INIOCKOCTH
OnepupoBaTh MNOHSTUSAMM: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA,
6.5 BBICOTA CErMEHTa, LIApOBOW CJIOW, OCHOBAaHHUE IIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Boruncnsate 00BbEMBI M IUIOMIAAM TOBEPXHOCTEM Ted BpalleHMUS,
’ reOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyIT
OnepupoBaTh NOHATHUSAMHM: MHOTOTPaHHHUK, BIHMCaHHBII B cdepy H
6.7 OIHCaHHBIA 0KOJIO cepsl, chepa, BUCaHHAS B MHOTOTPAHHUK WU TEJIO
BpallleHUs
6.8 BbI4uciiATh COOTHOIIEHUS MEXTY MJIOIIAIIMH IIOBEPXHOCTEH 1 00bEMaMU
’ MOA0OHBIX TET
6.9 N300pakaTh n3ydaeMble (QUTYpbl OT PYKH U C NPUMEHEHHEM IPOCTBIX
’ YEepTEKHBIX HHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHJI CBEpXy, COOKY, CHM3Y; CTPOHMTH CEUEHHUS Tell
BpalllCHUs
W3Bnekatrb, UHTEPIPETUPOBATH W NPEOOPa30BBIBATE HHPOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpPeACTaBICHHYIO Ha

yepTekax U pUCyHKax




6.12

[IpumensiTh reomeTpuueckue (GaxThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, IpearoiaraloliuX HECKOJIBKO ILAroB PELIEHUs, €CIU YCJIOBUS
NPUMEHEHMS 33aJ]aHbl B IBHOH (opme

6.13

OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BbINONMHATE OEHCTBUS CIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHUSI BEKTOpAa Ha 4YHCIIO, OOBSICHATh, KAKUMH CBOWCTBAMU OHH
00JIa1a10T

6.15

HpI/IMeHSITL IpaBUJIO IIapaJuICICIrIICAa IMpu CJIOKCHHUU BEKTOPOB

6.16

OHGpHpOBaTI) MNOHATHUAMU: JOCKAPTOBbBI KOOPAMHATBI B IPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpPA, PAaBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOPA,
yroja MCXKY  BCKTOpPaMH, CKaJIIPHOC IMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOPOB W INPOM3BEACHHME BEKTOpa HAa YUCIO, YIoi
MEXJ1y BEKTOpPaMHM, CKaJIIpHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTH YPABHCHHUEM B HeKapTOBOﬁ CUCTEMEC KOOpAUHAT

6.19

Pemiate HpOCTCﬁHIHC TCOMECTPHUYCCKUC 3a/1a4 HA NPUMCHCHUC BCKTOPHO-
KOOPpAWHATHOI'O METOAA

6.20

6.21

Pemate 3agaum Ha J0Ka3aTeIbCTBO MATEMATHYCCKMX OTHOIICHHN M
HaXOXKACHUC T'COMCTPUYCCKUX BCIUYUH I10 o6pasuaM WU aJirOpuTMaM,
MMPpUMCHAA HU3BCCTHBIC MCTOABI npu peuicHun CTaAaHAAPTHBIX
MaTEeMaTUYCCKHUX 3aJa4

HpI/IMeHSITL HpOCTCI\/'IH_II/Ie NporpaMMHBIC CPEACTBA W DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

IIpuBoaNTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEUW B IPUPOAE U
JKU3HM, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IprMeHATh MOJIyYEHHBIE 3HAHUSI HA IIPAKTUKE: aHAIU3UPOBATH PEATIbHBIE
CUTYallUH ¥ TPUMEHSTh U3YUYEHHbIE TOHATHS B IIPOLECCE MTOMCKA PEIICHUS
MaTeMaTHYeCKH  chOPMYTUPOBAHHOW  TPOOJIIEMBI,  MOJCIHPOBATH
peaJIbHbIE CHUTYallMM Ha A3bIKE N€OMETPUHU, UCCIIEI0BATH IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM F'€OMETPUUECKUX TOHATUI U TEOPEM, almnapaTa
anredphl, pemaTh MPAKTUYECKHE 3a7aud, CBSI3aHHBIE C HAXOXJICHUEM
r€OMETPUYECKUX BEIINYMH

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

7 ‘ I'eomeTpus




7.1

OcHoBHbIE TOHATUS cTepeomMeTpuu. Touka, mpsiMasi, IIOCKOCTb, IPOCTPAHCTBO.
[TonsTHE 00 AKCMOMATHYECKOM MIOCTPOCHUH CTEPEOMETPHU: AKCHOMBI CTEPEOMETPUH
U CIIEACTBUS U3 HUX

7.2

B3aumMHOE  pacnosokeHuMe  IOpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAOLIUECS,
napajulelIbHbIe W CKpeluuBaromuecss npsiMble. [lapajuienbHOCTB  NpsMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: NapajlleibHBIE IpsAMBIE B IIPOCTPAHCTBE,
NapaJUIeIBHOCTh TPEX MPSMBIX, MAapaJICIBHOCTh NPSIMOM M IUIOCKOCTH. YTUIBIC
COHAIIPaBICHHBIMU CTOPOHAMHM, YOI MEXKIy NpAMBIMH B IPOCTPAHCTBE.
IlapaynebHOCTh INIOCKOCTEN: MapalIe/IbHBIE TUNIOCKOCTH, CBOMCTBA IapajuICIbHBIX
ockocteit. Ilpocreiimme npocTpaHCTBeHHbIE (UTYPbl Ha IUIOCKOCTH: TETPadap,
KyO, mapajiesienurnei, IoCTpOeHUE CeUEeHH

7.3

[lepneHIUKYISIPHOCTh NPSAMONM M IUIOCKOCTH: HEPIEHIUKYJISIPHBIE IpPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE NTApAJUIEIbHBIE U NIEPIIEHIUKYJIIPHBIE K IJIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTH MIPSIMOM U IUIOCKOCTH, TEOPEMA O IPSIMOU MEPIIEHIUKYIIIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPSMOH U INIOCKOCTHIO, ABYTPAHHBIN
YTOJ1, IMHEHHBIN yToJI IByTPaHHOrO yriia. [lepnesuKyisip 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J10 MJIOCKOCTH, MPOEKIUs (GUTYpHI HA
IUI0CKOCTB. [lepneHIuKyaIsIpHOCTh IJIOCKOCTEN: MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
mockocTeil. Teopema o TpEX MeprneHuKyIsIpax

7.4

[TonsiTie MHOTOrpaHHWKA, OCHOBHBIC JJIEMEHTHI MHOTOTPAaHHUKA, BBHIMYKJIbIC H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. [Ipusma: n-yrompHas
npu3Ma, TPaHU M OCHOBAHUS TPU3MBI, TpsiMasi M HAKJIOHHAs MPHU3MBI, OOKOBasl W
MOJIHAS IOBEPXHOCTh Mpu3MbI. [lapamnenenunen, npsaMoyroabHbIN Mapajieenumne/
u ero cBoiictea. [lupamuzaa: n-yronbHas nupamuja, TpaHd U OCHOBaHHUE MUPAMUJIBI,
OOKOBasi M TOJTHAS MOBEPXHOCTh NMUPAMHUIBI, TPABUIIbHAS M YCEUEHHAS MMUPAMHUTIA.
DOneMeHThl Tpu3Mbl W nupaMuibl. [IpaBuiibHbBIE MHOTOTPaHHUKU: TOHSITHE
MPaBUJIBHOTO MHOTOTpaHHUKA, MpaBWIbHAs MpU3Ma W TpaBWIbHAs MHUPAMUJA,
MpaBWJIbHAS TPEYroJibHAs MHpaMUa U MPaBWIbHBIN TeTpasrap, kyO. [Ipencrasienue
O TPaBWJIbHBIX MHOTOTPAaHHMKAX: OKTadap, AOJAEKa’aAp M uKocayapyrue CedeHus
MIPU3MBI U TTUPAMUIBI

7.5

CI/IMMeTpI/If{ B IIPOCTPAHCTBC: CUMMCTPUA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OIeMeHTHI CUMMCTPHUHU B nupaMuaax, napauiCiacnuiecaax, IMPaBUJIbHBIX
MHOTI'OrpaHHUKax

7.6

Bbruucrnenue 371€MEHTOB MHOTIOIPAaHHHMKOB: pEOpa, nuaroHanu, yrisl. [limomans
OOKOBOI IOBEPXHOCTH U TIOJIHOW TIOBEPXHOCTH TPSMOM TIPHU3MBI, IUIOIIA/b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsMON Tpu3Mbl. [1momans 60koBoi
MOBEPXHOCTH M TIOBEPXHOCTH TMPABHIBHOW TMHPaMHIbI, TEOpeMa O IJIONIAN
yceuéHHoil nupamupl. [Tonstue 06 06béme. OObEM MHPaMUIBL, TPU3MBI

7.7

[TogoOHbIe Tena B mpocTtpancTBe. COOTHOMICHHS MEXAY IUIOIIAISIMU TTOBEPXHOCTEH,
00bEéMamMu OJJOOHBIX TEI

11 KJIACC




Kox

IIpoBepsieMblii 3JieMeHT coepKAHUA

I'eomeTpus

6.1

[{unuaapuyeckas MOBEPXHOCTh, 00pa3yolIne MUINHAPUIECKON MOBEPXHOCTH, OCh
HWIMHAPUYECKONW MmoBepxHocTU. L{umuuap: ocHoBaHMs M OOKOBask TOBEPXHOCTD,
oOpasyroias ¥ 0Ch, IJIOLIalb OOKOBOW M MOJTHON MOBEPXHOCTH

6.2

Konuueckass moBepXHOCTh, OOpa3yrolMe KOHHYECKOM TMOBEPXHOCTH, OCh U
BepIlIMHA KOHWYEeCKOM moBepXxHOCTH. KoHyC: OCHOBaHME M BeplIMHa, 00pa3yrommas
Y OCb, IIJIOIA]1b OOKOBOM U TIOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroiue
U BbICOTA, OCHOBAHUA U 60KOB3.$I MMOBCPXHOCTH

6.3

Cdepa u map: HeHTp, paauyc, AMaMeTp, II0Aab MoBepXHoCcTH cheprl. BzaumHoe
pacmionoxenue cepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIomaah

cepsl

6.4

N306paxkeHue Te BpalleHUs Ha MI0CKOCTH. Pa3BépTka numuHapa U KOHyca

6.5

KoMOunamuu Ten BpalieHHss U MHOTOTPaHHMKOB. MHOIOIpaHHUK, ONUCAHHBIN
OKOJIO cepsl, cdepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WIIM TEJIO BPAILICHHS

6.6

[Tonsitue 060 o6béMe. OcHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajienenunena M cieactBuss u3 He€. OO0bEM LMIMHApA,
KoHyca. O0BEM 1m1apa u miomaab chepsl

6.7

[TomoOubie Tema B mpocTpaHcTBE. COOTHOIICHUS MEXAYy  IUIOMIAASMU
MOBEPXHOCTEH, 00BEMAMU ITOTOOHBIX TEJ

6.8

Ceuenus nunuHApa (MapaiiebHO M MEPHEHAMKYISPHO OCH), CEUEHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEepILUHY ), CeUeHHUs 11apa

6.9

6.10

BexTop Ha miockoctd M B mpocTpaHcTBe. CIOXKEHHE U BbIUMTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ncio. Pa3noxenue BeKTopa o TpéM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mnapamnenenunena. Pemenwe 3amad, CBA3aHHBIX €
IIPUMEHEHNEM ITPABUJI JEHCTBUI C BEKTOpaMHU

[IpssmoyronpHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Tpocreiimne 3amaym B KOOpAMHATax. Yroil Mexay Bekropamu. CkaisipHOe
IIPOU3BEICHAE BEKTOPOB. BhIUMCIEHUE YIIIOB MEXAY NPSAMBIMHU U IIFIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELIEHUN T'€OMETPUYECKUX 3a1a4

MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJJHETO OBIIETO OFPA3OBAHUS

Kon

HpOBepﬂeMble TPQGOBaHI/Iﬂ K IIPE€IMETHBIM pe3yJibTaTaM 0CBOCHUSA

NMPoOBEPSEMOr0 = OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMbI CPeHEro 0011ero
TpedoBaHMS oOpa3oBaHus

Bianenne merogaMm JOKa3aTesbCTB, ANTOPUTMAMH pELICHUS 3a1ad;
yMeHrne (HOpMyITUpOBATh W ONEPUPOBATH IOHATUSMHU: OIPENEICHUE,

aKkcuoMa, Teopema, CJIEJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTeJIbCTBO,




paBHOCUJIbHBIE (POPMYJIMPOBKY; PUMEHSATH UX; YMEHHE (OPMYIJINPOBAThH
00paTHOE M MPOTHUBOMOJIOXHOE YTBEPXKIEHHUE, MPUBOAUTH NMPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJ MaTeMaTUYECKOM WHIYKIHH;
IIPOBOJUTH JOKA3aTeJIbHBIE PACCyKIEHUA IIpU DPEIICHUM 3aj]ad,
OLICHMBATh  JIOTMYECKYI0 IPAaBWIBHOCTb  pAacCCyKIEHUH; yMEHHE
OIEpUPOBATh MOHATHAMM: MHOXECTBO, MOJAMHOXECTBO, ONEpalud Hal
MHOKECTBAMHU; YMEHHE HCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJis1 OIMCAaHUs PEAJIbHBIX IPOLIECCOB U SIBJICHUN U IIPU PELLIECHUN
3aJa4, B TOM 4YHCI€ W3 JAPYruxX Y4eOHBIX MpPEIMETOB; YMEHHUE
ONepupoBaTh MOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OMNUCHIBATh Tpadbl pPa3IUYHBIMU

crocobamu; MCTI0NIb30BaTh rpadbl IpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHATHAMH: HAaTYpaJbHOE YMCIIO, LIEJNOE YHUCIIO,
CTETIEeHb C LIeJbIM MOKa3aTeleM, KOPeHb HaTypallbHOW CTENeHH, CTENeHb
C palMOHAIbHBIM  IIOKa3aTeleM, CTelNeHb C  JeHCTBUTEIbHBIM
HokaszaTenaeM, JIOrapupM uHucia, CHHYC, KOCHHYC U TaHI€HC
IPOM3BOJBHOIO YHCJA, OCTaTOK IO MOAYNIO, PAallMOHAIBHOE YHUCIIO,
UppallMOHAIBHOE  YHMCJIO,  MHOXXECTBAa  HATypalbHbIX,  LEJbIX,
palMOHANBHBIX, JIEHCTBUTENBHBIX UHCENl; YMEHHE HCIIOJIb30BaTh
NpPU3HAKHA JIETMMOCTH, HAaUMEHBINH OOLIMIA JENUTEeNlh U HauMEHbIIEe
obmiee KpaTHOe, anropuT™M EBKIMIa mpu peleHun 3a1ad; 3HAaKOMCTBO C
pa3IMYHBIMH  TMO3WIMOHHBIMH ~ CHCTEMaMH  CYHCICHHS, yMEHHUE
BBITOJIHATh BBIYMCIICHUE 3HAYEHUH M MPeoOpa3oBaHMs BBIPAKEHUH CO
CTENEHsAMHU U JorapudmMamu, npeoOpa3oBaHHs APOOHO-PAIIMOHATIBHBIX
BBIP)KEHUI; YMEHHE ONEpPHpPOBATH MOHATHIMHM: IOCIEIOBATEIHLHOCTD,
apudmMeTHyeckas mporpeccus, reoMeTpruueckas nporpeccusi, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpUYecKass  IpOrpeccus; yMEHHE  3aJaBaThb
H0CJIEe10BATEIbHOCTH, B TOM YHUCIIE C TIOMOLIbIO PEKYPPEHTHBIX (hopMyiT;
YMEHHE ONEepUPOBaTh MOHATUSAMH: KOMILUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMILIEKCHBIE YKCIIa, MOAYJIb M apIyMEHT KOMIUIEKCHOTO 4ucia, popma
3allUCH KOMIUIEKCHBIX 4ucell (reoMeTpuyecKasi, TPHrOHOMETpUUECKash U
anreOpandeckas); yMeTh HPOU3BOAUTH apuPpMeTHUYeCKue ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCJIaMH; TPHUBOJAUTH TNPUMEPHl  HCIOJIH30BAHUS
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATH MOHATHSAMU: MaTpuua 2x2 m 3x3,

OnpeaAcCIUTCIIb MaTPUIIbI, FCOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHue OINCPpHUPOBATH MNOHATUAMU: PALNHUOHAJILHLIC, UPPALMOHAJIBHBIC,

MIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFaqu)MPI‘IeCKPIC, TPUTOHOMCTPUYICCKHC




YpaBHEHHS M HEpaBEHCTBA, HMX CHCTEMbI; YMEHHE OIEepUpOBaTh
HNOHSTUSMM: TOXJECTBO, TOKIECTBEHHOE IPEe0Opa3oBaHUE, YPABHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHHHW M HEPABEHCTB, PaBHOCWJIBHOCTH
YPaBHEHMH, HEPAaBEHCTB W CHUCTEM; YMEHHUE pellaTb ypaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C MOMOILUBIO Pa3JIMYHBIX IPHUEMOB; pELIATH
YPaBHEHHMs, HEPAaBEHCTBA M CHCTEMBbl C MapamMeTpoM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHUS MAaTeMaTU4YECKUX

3a/la4 U 3a7ia4 U3 pa3JIMIHbIX obnacrei HAayKU U peaHLHOﬁ KHN3HU

YMeHne omnepupoBaTh MOHATUSAMH: (QYHKIUS, YETHOCTh (DYHKIHH,
NEPUOIMYHOCTD (PYHKIMH, OTPAHWUYCHHOCTH (YHKIWH, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (DYHKIMH, HAMOOJbIlIee U HAaMMEHBIIIee 3HAUCHUS
(GYHKIMU Ha IPOMEXKYTKE, HeIIpepbIBHAS (DYHKIHMS, aCUMIITOTHI rpaduka
¢byHKUMY, IepBas U BTOpas NPOU3BOAHAS (DYHKIMH, T€OMETPHUYECKUI U
¢u3nyeckuif CMbICI TPOM3BOJHOM, IEepBOOOpa3Hasi, OINpeNeIEHHBIN
MHTErpaj, yMEHHUE HAXOAWUTh aCUMNTOTHI Ipaduka (yHKLUUHU; yMEHUE
BBIUUCIIATh  NPOU3BOJHBIE CYMMBI, IPOMU3BEJEHUsS, YaCTHOTO M
KOMIO3UIUK (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeIbHOW K IpauKy
(GYHKLIMU; yMEHHE HaXOAWUTh MPOU3BOJHBIE 3JIEMEHTAPHbIX (YHKLUH;
YMEHHE WCIIONB30BaTh TPOU3BOAHYIO IJISl HCCIENOBaHUS (YHKINH,
HAXOJIWTh HAaWOONBIINE W HAaWMEHbBIINE 3HAYCHHS (YHKIHNA; CTPOUTH
rpa)ku MHOTOYJICHOB C WCIOJB30BAaHUEM aIlllapaTta MaTeMaTHYECKOTO
aHanm3a; TMPHUMEHSATh NPOM3BOJHYIO JUIS HAXOXJICHHUS HAMITydIIero
pemieHust B MPUKIAAHBIX, B TOM YHCJIE COLUAIBbHO-IKOHOMHUYECKUX H
buznyeCcKUX 3aa4ax; HAXOAUTH TUIOIIAIA U 00BEMBI (PUTYp C TTOMOIIHIO
MHTErpaja; MPUBOAUTH IMPUMEPHl MaTEMATUYECKOTO MOAETUPOBAHUS C

noMoIIbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHne omnepupoBaTh TOHATHsAMH: Tpaduk QyHKIMU, oOpaTHas
GyHKIMA, KoMIo3uuus (yHKUUH, JUHEHHas (QYHKUMs, KBaJpaTHYHas
byHKIMS, panmoHaIbHAs ¢byHKIMS, CTEIEHHAas byHKIMS,
TPUTOHOMETpHYECKHEe (YHKIWH, OOpaTHBIE TPUTOHOMETPHUYECKHE
¢yHKIMU, TOKa3zaTenbHass MW JorapudmMuueckas (QyHKIUH;, yMEHHE
CTpOUTH TpauKku M3yYEHHBIX (PYHKLHUI, BBHIIOIHATH MpeoOpa3zoBaHuUs
rpaukoB GYHKLIUH, UCIIOIB30BATh I'PA(UKH IS U3YUECHHUS IPOLIECCOB U
3aBUCUMOCTEH, NP PELICHUH 33Ja4 U3 JIPYIHX y4eOHBIX MPEIMETOB U
3aJ]a4u U3 peajbHOM JKU3HU; BhIpaXkaTh (HOpMyJaMH 3aBUCHUMOCTH MEXTY
BEJIMYMHAMU; UCTIOIB30BAaTh CBOMCTBA M IpaMK GYyHKIMHA IS peleHHs

ypaBHCHHﬁ, HCPABCHCTB MW 3aJa4 C IIapaMCTpaMu; 1/1306pa>1<aTL Ha




KOOPJIMHATHOM IUIOCKOCTH MHOYKECTBA PELICHUI YPAaBHEHM, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 33Jayd Pa3HbIX THUIOB (B TOM YHUCIE Ha
MIPOLIEHTHI, I0JIM U YacTH, Ha JABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 3aJ]a4i U3 00JIACTU yNPaBICHUSI JIUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTaBISATh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI 10 YCJIOBHMIO 3a/laud, HUCCJEA0BATh IMOIYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOJO00HOCTh PE3yIbTATOB, YMEHHE MOJCIHPOBATH
peajbHBIE CUTYyallUd Ha SI3bIKE MATEMaTHKU; COCTaBISATH BBIPaKCHUS,
ypaBHEHHS, HEPABEHCTBA W MX CHUCTEMBI IO YCJIOBHIO 3aJlayH,
UCCIIE0OBaTh IOCTPOCHHBIE MOJENM C HCIOJIB30BAHMEM armmapara

anreOpsl, MHTEPIIPETUPOBATH MTOTYYSHHBIN pe3yabTarT

VYMeHue onepupoBaTh MOHATUSAMH: CpeHee apu(MeTHIECKoe, MeIaHa,
HanOoJbIIee U HAUMEHBIIIEE 3HAUCHHUS, pPa3Max, JUCIIEPCHs, CTAaHJAPTHOE
OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMEHUE M3BJIEKAaTh, HHTEPIPETUPOBATH
nH(pOopMalnIo, PECTABICHHYIO B TA0IUIaX, HA AMarpaMMax, rpaduxax,
OTPaKAIOMIYIO CBOMCTBA PEATbHBIX MPOIIECCOB U SBJICHHUI; TIPEACTABIAT
MHPOPMALIMIO C T[OMOIIBI0 TaOJMI] ¥ JWarpammM; HCCIeI0BaTh
CTaTUCTUYCCKHUEC JaHHBIC, B TOM YHCJIC C INPHUMCHCHHEM Fpa(l)I/I‘IeCKI/IX
METOA0B u SJICKTPOHHBIX CpCACTB; I‘pa(bI/I‘-IeCKI/I HUCCICO0BATH
COBMECTHBIE HAOJIOZACHHUS C TIOMOILBIO JUarpaMM pacCeUBaHHUs H

JIMHEVHOM perpeccuu

YMeHue onepupoBaTh IMOHATHAMH: CIYYallHBIA ONBIT W CIIy4alHOE
COOBITHE, BEPOATHOCTh CIy4yallHOIO COOBITHS; YMEHHME BBIUUCIATH
BEPOATHOCTh C HCIIOJIb30BAHHEM TIpaUuyecCKUX METOJIOB; IPUMEHSThH
(GopMyJIbl CIIOKEHUS U YMHOMKEHHUSI BEpOSTHOCTEH, (opMyJly IOJHOMN
BeposTHOCTH, (hopmyiy bepHyiu, komOuHaTopHbIE (PaKkThl 1 HOPMYIIBL;
OLICHMBATh BEPOSTHOCTU pEaJbHBIX COOBITHI; yMEHHME OIEpUpPOBATH
NOHATUAMM: CllydallHas BEJIWYMHA, pAaclpelesieHue BepOATHOCTEM,
MaTEMaTUYECKOE OXKUJAHUE, IUCIEPCHUS] U CTAHJAPTHOE OTKJIOHEHHE
CIlydallHOW BEJNWYMHBL, (QYHKIMHM pACHpEleNieHuss M  IUIOTHOCTH
PaBHOMEPHOI'0, IOKa3aTeJIbHOIO W HOPMAJIBHOIO pacHpelelICHUN;
YMEHHE HCIIONb30BaTh CBOMCTBA M3YUEHHBIX pACHpENeICHUN JUIs
peleHus 3a7ay; 3HAKOMCTBO C TMOHSATHSAMHU: 3aKOH OOJIBLIMX 4YHCET,
METOZAbl BBIOOPOYHBIX MCCIIEIOBAHUN; YMEHHE NPUBOIUTH MPUMEPHI
HPOSIBJIEHUS] 3aKOHA OOJBIIMX YHUCEN B NMPHUPOJHBIX M OOIIECTBEHHBIX

SABJICHUAX, YMCHHEC ONICPUPOBATH MMOHATUAMU: COYCTAHUC, IICPECTAHOBKA,




YHCIIO COYETAaHWH, YWCIIO TePecTaHOBOK; OMHOM HproTOHa; ymeHHe
NPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKIACHUS JJIS pEIICHUs 3a1a4;
OLICHUBATh  BEPOSTHOCTH  PEAJbHBIX  COOBITHH;  COCTaBIATH

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH IIOJyYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh IOHATHUSAMH: TOYKA, MpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUMYHMHA yIJa, IUIOCKHHA YTOJI,
JIBYTPaHHBIA YroJl, TPEXTPAHHBIM yToJ, CKPELIMBAIOLIUECS TMpsSMBbIE,
MapaJuIeIbHOCTh U MEPHEHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH, YTOJI
MEXy MPSAMBIMH, YToJl MEXIY MNPSMOW M IJIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHAE OT TOYKHU JO IJIOCKOCTH, PACCTOSTHUE MEXAY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMH; YMEHUE UCTOIb30BaTh IIPU
pelIeHNH 337a4y U3Y4YCHHBbIE (aKThl U TEOPEMBbl INIAHUMETPHU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOWIETO MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIN C TOMOIUBI0 T€OMETPUYECKUX TOHATUH U

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aa9Yn

10

YMeHue onepupoBaTh MOHATHAMU: IJIOWAAb (GUTYphl, 00BEM (QUTrypHI,
MHOTOTPaHHHK, TPAaBWIIbHBII MHOTOTPAaHHUK, CEUeHHE MHOTOTPAHHUKA,
KyO, mapajuienenunen, npu3Ma, nupamuna, (urypa M IMOBEPXHOCTH
BpallleHUs, TWINHIAP, KOHYC, Imap, cdepa, miomaas chepsl, TUIONAIb
MOBEPXHOCTH MUPAMUABI, NPU3MBI, KOHyCa, IUIMHAPA, 00BEM KyoOa,
NOPSAMOYTOJBHOTO Mapajuiesienunesia, MUpaMuabl, TPU3MbIL, IHIHHIpPA,
KOHYyca, I1apa, pa3BépTKa MOBEPXHOCTH, CEUEHUS KOHYCa M IMIMHIPA,
napajjiellbHble OCH WM OCHOBaHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacarouascs cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEueHHUe
MHOI'OI'paHHHKA, N300pakaTh MHOTOTPAHHUKH, (DUTYPHI U MOBEPXHOCTH
BPALLEHUS, UX CEUEHHSI, B TOM YHUCJIE C IOMOIIBIO 3JICKTPOHHBIX CPECTB;
YMEHHE NPUMEHATh CBOICTBAa r€OMETPUUYECKHX (PUTYp, CAMOCTOSATENILHO
(bopMyIHpOBAThH OTpEICTICHHUS H3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3HI
0 CBOMCTBax M MpHU3HAKaX reOMETPHUUECKUX (UTYp, 0OOCHOBBIBATH WU
ONpOBEpraTh HX; YMEHHE TMPOBOANUTH KiIaccH(UKAIUIO GUTyp IO
pa3NUYHBIM TPHU3HAKaM, BBINOJIHATH HEOOXOAMMBIE IOMOJHHUTEIbHbIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh MOHITHSIMH: JBUKEHHE B MPOCTPAHCTBE,
napajuieNbHbIA MMEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUWE TOM00US, TMMOJ00HBIE (GUTYpPBI; YMCHHE
pacro3HaBaTh paBHbIC U MOJOOHBIE (QUTYpHI, B TOM YHUCIIC B MPHPOJIE,

HCKYCCTBEC, ApPXUTCKTYPEC, HUCIOJb30BaTh T'COMCTPHUYCCKHUEC OTHOIICHUA




IIPU pELICHNH 3a/1a4; HAaXOUTh T€OMETPUUYECKUE BEIMUUHBI (JJIMHA, YTOJl,
101a/1b, 00BEM) NMPHU PELIEHUH 3a/1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB U
U3 PEATbHOM KU3HU; YMEHHUE BBIYMCIATH I'€OMETPUUYECKUE BEIUYMHBI
(MHA, Yroi, IUIOIaAb, OOBEM, IUIOMIA[L TMOBEPXHOCTH), HCIIONb3YS
u3y4eHHble (POPMyYJIBI U METOABL, B TOM YHCJE: IUIOLIAb OBEPXHOCTU
NUpaMUAbL, NPU3MBI, KOHyca, LWIMHAPA, IUIomaab chepsl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO  Napaulesienuneaa, NUpaMuabl, HPU3MBblL, LWIMHApPA,

KOHYCa, Im1apa; YMCHHUC HAXOAWUTh OTHOIICHHUC 00BEMOB HO,Z[O6HLIX (1)I/Il"yp
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YMeHue onepupoBaTh NOHATUSAMHU: PAMOYTOJIbHAS CHCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIHMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpAa Ha YHUCIIO, Pa3JIOKEHHE BEKTOpa Mo Oasucy,
CKAJIIPHOE TIPOU3BEACHUE, BEKTOPHOE IIPOU3BEICHUE, YIOJ MEXIY
BEKTOPAMM; YMEHHUE HUCIIOJIb30BATh BEKTOPHBIA M KOOPIMHATHBIA METOJ
JUIs pelIeHHs TeOMETPUYECKUX 3aJad M 3ajad Jpyrux ydeOHbIX

npeamMeToB

13

VYMeHue BbIOMpaTh MOAXOAAIIMN METOJ s pELIeHUs 3aJaui;
IIOHUMAHNE 3HAYUMOCTM MATEMAaTHKH B W3YyYCHHHM NPHUPOAHBIX U
OOILIIECTBEHHBIX TPOLIECCOB M  SBJICHUH; YMEHHE PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB MATEMATHKH B HCKYCCTBE, YMEHHE IPHUBOJIHTH
IIPUMEPBl  MATEMaTUYECKUX OTKPBITHM POCCHMCKOM W  MHPOBOU

MaTeMaTH4eCKOM HAaYyKH

HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD

IO MATEMATUKE

Kon IIpoBepsieMblii JJ1eMEHT COAEPKAHMS
1 Yucia ¥ BHIYUCIECHUS

1.1 Harypanbnbie u niensie uncna. [Ipu3Haku JeTMMOCTH LEITbIX YUCEeT

12 Panmonaneubie ymcima. OOBIKHOBEHHBIE W JICCATUYHBIC JAPOOH, IPOIICHTHI,
' OECKOHEUYHBIC IEPUONYECKUE IPOOH

13 ApudpmeTnueckuii KOpeHb HaTypaJibHOM cTeneHu. JlelcTBrs ¢ apupMeTHUECKUMHU
' KOPHSIMH HAaTypaJbHOU CTCTICHH

L4 Crenenb ¢ mnenbiM mokazateneM. CTeneHb C paluOHAIBHBIM TOKa3aTeJeM.
' CBOMCTBA CTCICHU

L5 CuHyC, KOCHHYC W TAaHTEGHC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,

APKTAHI'CHC YUCJIOBOI'O apryMmeHTa




1.6

Jlorapudm uucna. JlecaTuyHble U HATYpaJbHbIE JOrapru(MbI

I[eﬁCTBHTCHLHLIe qucia. ApI/I(I)MeTI/IquKI/Ie ornepanuu ¢ JIECTBUTEIILHBIMHU

1.7 yuciaamu. [IpuOmk€HHBIC BBIYMCICHUS, TpaBHJIa OKPYIJICHHUs, NPUKHUIKA U
OLIEHKA pe3yJbTaTa BHIYMCICHUI
1.8 [IpeobpazoBanue BeIpaskeHUIA
1.9 KommnekcHele yncna
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 Lenblie u 1poOHO-pallMOHATBHbBIE YPAaBHEHHUS
2.2 HppaunroHanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
24 [oka3zaTenpHbIE U JOrapuPMHUUECKUE YPABHEHHS
2.5 I{enpie u 1pOoOHO-paIOHANIbHBIC HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toka3zarenbHble U TOrapupMUUEcKre HEPAaBEHCTBA
2.8 TpuronomeTpuyeckue HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucTeMsl JINHEWHBIX YpaBHEHUN. OIpeenuTesb MaTpULbl
3 OyHKIUH U TpapUKu
31 Oyukiys, crnocods! 3ananus ¢yHkuuu. I'paduk ynknum. B3anmuo obpatHbie
' ¢ynkunu. YétHeie 1 HeuéTHBIe QyHKIMU. [lepuoanueckue GyHKINU
OOnactb ompeneneHus] U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu ¢dyHkimm.
39 [IpomexxyTku  3HAKOMOCTOSTHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH — (DYHKIIUH.
' MaxkcumyMbl 1 MHUHUMYMbI (QyHKIuH. HaumbGonbliee W HauMeHbIIee 3HAUYEHUE
(GYHKINU HAa TPOMEKYTKE
13 CrenenHasi ¢yHKUMS C HaTypaJbHBIM M IIeNIBIM TOKa3zareneMm. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS #-0i CTETIEHU
34 Tpuronomerpuueckne QyHKIUHN, UX CBOWCTBA U IpapuKu
3.5 [oxa3zaTtenpHast u norapudmudeckas QyHKIMH, X CBOHCTBA U TpaPUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢ynkuuit. CBoiicTBa  (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTtenbHOCTH, CIOCOOBI 33/1aHUS MTOCIE0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpuueckas nmporpeccu. @opmMyiia CIoKHBIX TPOIIEHTOB
4 Hauvana MmaTemaTtuyeckoro aHanausa




4.1

[TpousBoanas ¢pyukiuu. [Ipons3BoHbIE 371€MEHTAPHBIX (PYHKIIHIMA

HpI/IMeHeHI/Ie HpOH3BO)1HOI>i K HCCICAOBAaHHIO Q)YHKI_[I/II\/'I Ha MOHOTOHHOCTb H

4.2 sKcTpeMyMbl. HaxoxaeHne HanOobIero 1 HauMeHbIIero 3HaueHus: (PyHKIUK Ha
OTpe3Ke
4.3 [lepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoOxecTBO, onepaiuu HaJ MHOKecTBaMu. J{lnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTh
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 durypsl Ha IIIOCKOCTH
7.2 [IpsiMbI€e U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MTOBEpXHOCTH BpaICHUS
7.5 KoopanHatsl 1 BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YHEHUKA

1. Maremaruka. ['eomerpust: 10 kinacc; 6a30Bblil ypOBEHb; YUEOHUK ,
A.I''Mep3nakB.b.I1ononcknii, M.C.Sxup. Mocksa «IIpocsemenuer, 2021

Ton.

2. Maremaruka. ['eomeTpust: 11 knacc; 6a30Bblil ypoBeHb; yUeOHUK ,
A.T''Mep3znakB.b.ITonouckuii, M.C.AAxkup. Mocksa «IIpocsenienuey, 2021

TOJI.

3. Marematuka. ['eometpus 10-11knacc (0a30Bblii 1 TPOPHUIBHBINA YPOBEHB),
METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

1. T'eomerpus. Jdunakruyeckue marepuansl. 10 xmacc. / b.I. 3uB. — 10-e u3g.
— M.: Ilpocsenienne, 2020.

2. 3agaun mo reomeTrpum g 7-11 wmaccoB / B.I. 3uB, B.M. Meiinep,
A.I"_baxanckuii. — M.: IIpocBemienue, 2020.

3. Nzyuenue reomerpuu B 10-11 xmaccax: Kuura ans yuurens. / C.M. CaaksH,
B.®.byty30B. — 4-¢ u3n., nopad. — M.: IIpocBemenue, 2020. .
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