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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIUILINH €CTECTBEHHO -HAYYHOU
HAIIPaBJIIEHHOCTH M MPEAMETOB I'yMaHUTapHOro Iukia. ITockoiabKy J0OrMdyeckoe MBbIIIIEHUE,
dbopmupyeMoe TpU  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW NpPU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIb3YIOTCSL IIPU PEIICHUH 33]a4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus: nmporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOin€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydarolmuxcs MpU HU3YyYEHHM T'€OMETPUH, Kak
COCTaBJIsAIOLIEH mNpeaMeTHON oOnactu «MaremaTuka U MHGOpMaTHKa» yepe3 obecreueHue
BO3MOXHOCTH IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTOo MNpo(eccrOHalIbHOTO
o0pa3oBaHUs, CBSI3aHHOTO C UCTIOJIb30BAaHUEM MATEMAaTHUKH.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reOMEeTpUU Ha yriyOJaEHHOM ypOBHE, PaCHIMPSIOIIUMU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciupeHue mpeicTaBiIeH s 0 TeOMETPUU KaK YaCTU MUPOBOI KyJIbTYphl U OPMHPOBAHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MHUPOM;

(¢bopMHpoBaHHE TPEACTAaBIECHUS O MPOCTPAHCTBEHHBIX (UTrypaX KaK O BaKHEHIIMX
MaTEMaTUYECKUX MOJIEIISAX, TO3BOJIAIOLINX OMMCHIBATE U M3y4aTh Pa3HbIE SIBJIICHUS OKPYXKAIOIEro
MUpAa, 3HaHKWE MOHATUHHOTO ammnapara no pasaeny «CrepeoMeTpusy ydeOHOro Kypca reoMeTpuu;

(bopMupoBaHHE YMEHHS BJIaJIeTh OCHOBHBIMHU MOHATHUAMHU O IIPOCTPAHCTBEHHBIX (PUIypax U
UX OCHOBHBIMHM CBOICTBaMH, 3HaHUE TeopeM, (GOpMyl M yMEHHE MX NPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIApPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupoBaHME yMEHHs pACIO3HaBaTh HAa YEpPTEKax, MOJENIAX M B pEAJbHOM MUpE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dbopmupoBaHue HOHUMAaHHUs BO3MOXHOCTH aKCMOMAaTHYECKOTO HOCTPOCHUS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHHE MOHMMAHUS POJU AKCHOMATHKHM IIPH IMPOBEICHUU
pacCyxJIeHUI;

(dbopMupoBaHME YMEHMs BIIAJETh METOJAMHU JI0KAa3aTeIbCTB M AJITOPUTMOB PpEIIEHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTEeNIbHbIE PACCY)KICHUS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad C [PaKTUYECKUM coJiepKaHueM, (OpMHUpOBaHUE
IPEJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpPU OOOCHOBAHUM MaTEMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHKU B IIPOBEICHUH JETyKTUBHBIX PAaCCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATENIbCKUX YMEHHUH, KPUTHYHOCTH
MBIIIJIEHHS], UHTEPECA K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacro3HaBaTh MPOSIBICHHS T€OMETPUUYECKUX OHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peaIbHbBIX
KU3HEHHBIX CHUTYyallUssX M TPU U3YYEHUH JPYTUX YUEOHBIX IPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEAIBHBIX CUTyallud, HCCIEI0BAaHUS
IIOCTPOEHHBIX MOJEIEH, UHTEPIPETALIUH ITOTYYEHHBIX PE3YIbTATOB.



OCHOBHBIMH COJIEp)KaTEIbHBIMU JIMHUAMH ydeOHOTOo Kypca «I'eomerpus» B 10—11 kmaccax
aBIstoTCs: «lIpsiMbIe M TNIOCKOCTH B MPOCTPAHCTBE», «MHOTOTpaHHUKHY», «Tena BpameHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «JIBIKEHUS B TIPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kitaccax, OTHOCUTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacrpenenseTcsi He TOJIBKO MO COAepKaTeIbHBIM JIMHUSAM, HO U 110 ToaaM oO0ydeHus. ConepxaHue
o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylibTaTaM ocBoeHUs DenepanbHON padoueii
MIPOTpaMMBI, pacpeeIEHHBIM 10 FoaM 00Y4eHUs1, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IIPUHIIUITHAIBHBIM BOIIPOCaM O0ydJaromuecss oopaiaiiuch HeoJHOKPaTHO. JTO
MO3BOJISIET ~ OPraHU30BAaTh  OBJIAJCHHE T'€OMETPUYECKUMH  TOHATHUSAMH W HaBBIKAMHU
MOCIIEIOBATEIbHO M TIOCTYNATEIbHO, C COONIOACHUEM TPUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC
3HaHUS BKIIOYATh B OOIIYIO CHCTEMY T€OMETPHUYECKHX MPEICTABICHHH 00yJIarOIuXCsl, PaCIIHPSIs
u yriyonsis e€, o0pasyst IpoYHble MHOKECTBEHHBIE CBSA3H.

[epexoxa K U3y4eHUIO TEOMETPHUU Ha YIITYyOJIEHHOM YPOBHE ITO3BOJISET:

co3/laTh yCIOBHA s qudQepeHnnanuin oO0ydeHHs, TOCTPOCHHS WHIUBUIYaTbHBIX
o0pa3oBaTeNbHBIX ~ TPOTpaMM, O00eCHeuuTh YriyOn€HHOE W3yYeHHWE TeOMETPHUM  Kak
COCTaBJISIONIEH yaeOHOTO TIpeMeTa «MaTtemaTrukay;

MOJATOTOBHUTH OOYUYAIOMIMXCSI K MPOJOJDKEHHIO U3YyYCHUsT MaTeMaTHKH C y4ETOM BBIOOpa
Oynymei mpodeccun, obecreynBas MPEEMCTBEHHOCTh MEXKIY OOmuM Hu TpodeccruoHaTbHBIM
o0pazoBaHHEM.

Ha usyuenne yaebHoro kypca «I'eoMmerpus» Ha yriayon€HHOM ypoBHE oTBoauTCs 204 yaca:
B 10 xmacce — 102 gaca (3 waca B Henenio), B 11 kmacce — 102 gaca (3 yaca B Hef1eo).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIICACTBUS U3 HUX.

B3aumHoe pacnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
ckpenuBaomuecs npsMele. [Ipuznaku ckpenmBaromuxcs npsmMeix. [lapamiensHOCTh NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MNpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapalICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue guryp B mapajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy HpsIMBIMU B IpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapalijielibHble IUIOCKOCTH,
CBOICTBa NapaJuleIbHbIX IUIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpad/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISPHBIC TPSMBIE B
MPOCTPAHCTBE, TMPsSMbIE MapauleIbHbIe MW TMEPINEeHIUKYISIPHBIE K TIJIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTH MPSAMON U MIIOCKOCTH, TEOPEMA O MPSAMOI MEPIEHAUKYISIPHOM MIIOCKOCTH.
OproroHanbHOe MpoeKTUpoBaHue. [lepneHAuKyIsip U HaKJIOHHBIE: PACCTOSTHUE OT TOYKHU JIO
IJIOCKOCTH, PAcCCTOSIHUE OT MpsIMOM 0 IUIOCKOCTH, NpOeKUus (UTypbl Ha IUIOCKOCTb.
[TepieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTriabl B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yria. TpéXrpaHHbld W MHOTOrpaHHble yriibl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKHN

Bubl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipuzma: n-yrosnpHas npusma, npsimas
M HaKJIOHHAas TMpu3Mbl, OOKOBas U TOJHAas NOBEPXHOCTh mpusMbl. [lapamnenenunen,
MPSIMOYrOJIbHBIM Mapajulesienunes] W ero cpoicrBa. Kparwailiime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi TUpaMua, MpaBuibHas U yceu€HHas nupaMusl. CBoiicTBa pédep u OOKOBBIX TpaHeit
MpaBUJIbHOM mnupaMubl. I[IpaBuibHbIE MHOTOIpaHHUKH: IMPAaBWIbHAs NMpU3Ma M IpaBUJIbHAs
MpaMuia, paBuibHAs TPEYTroabHas MMpaMuia U MPaBIIbHBIN TeTpasap, kyO. [Ipencrasnenue o
MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3/P, TOJAEKa3Ap U UKOCAIP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MMOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM IPU3MBI, TUIOIIA/Ib OCHOBAHUI, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOI mpu3Mbl. [lnomans G0KOBOW MOBEPXHOCTH U MOBEPXHOCTU MPABUIHHOU
MUPaMU/JIbI, TEOPEMA O IJIOLIATN YCEUYEHHON TUPaMUIbI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajielenuneaa, CUMMETpUs
MPaBUJIbHBIX [IPU3M, CHMMETPHS MPABUIBHONW MUPAMUIBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U TMPOTUBOIOJIOXKHO HAMpPABICHHbIE BEKTOpbl. PaBeHCTBO



BEKTOPOB. JIeHCTBUA C BEKTOPAMM: CJIOKEHHME M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKUX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha uncio. CBOMCTBA CI0KEHUs BEKTOpOB. CBOIICTBA YMHOKEHUS
BEKTOPA Ha yucio. [lonsATHe KOMIUTaHApHBIE BEKTOPHI. [IpU3HaK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. TeopeMa O pa3loKXEHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpsimoyrosnbHas cucrema KoopAuHAT B npocTtpaHcTBe. KoopanHate!l Bekropa. CBsi3b
MEXAYy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATaAMM TOYEK. YTOJ Mexay Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tena Bpamenust

TloustTus: MUIMHAPHUYECKad IOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(bepI/ILICCKaﬂ
MMOBEPXHOCTh, 00pa3yroIIre moBepxHocte. Tena BpaieHus: MUINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacrnosioxenue chepsl U MIOCKOCTH, KacaTelibHas TUNIOCKOCTh K cdepe.
N300pakenue Ten BpallleHus Ha MII0CKOoCcTU. Pa3BépTka munuHapa u konyca. CuMMeTpusi cepsl
U m1apa.

O6béM. OcHoBHbIE cBOMcTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U ciaeactsus w3 He€. OObEM MpSIMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 kKonyca. O0bEM 11apa U MapoBOrO CErMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'paHHHKOB. HpmMa, BIIMCaHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, cPephl, BIMCAHHON B
MHOTOTPAaHHUK WJIH TEJIO BpallleHUsI.

[Tmomanpk MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomianas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHomIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIHOJb30BaHUEM
CTEepEOMETPUYECKIX METOJIOB.

[locTpoenune cedyeHWit MHOTOTPAaHHUKOB M TEJ BpalleHHs: CEUYEHUS IHJIMHIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOHyca (mapasuieJibHble OCHOBAaHUIO H
MPOXOJIALINE Yepe3 BEpPIUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHMSI CEYCHHI: METOJ CJE/IOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] IIEPEHOCA CEKYILEH TII0CKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepanuu Hajl BeKTOpaMu. BekTopHoe yMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOKeHUA. [IpsMoyronbHas cucTtemMa KOOPAMHAT B IMPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOM MpHU
pEIIeHUH TeOMETPUUECKUX 3a/1a4.

JBu:keHHsI B IPOCTPAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpakenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JABI)KEHHUH. BUIbI ABWKEHUN: MapassieNbHBIA TMEepPeHOC, LEHTpajdbHas CUMMETpUs,
3epKajbHasi CHMMETpHsI, TOBOPOT BOKpYT mpsiMoii. [IpeoOpazoBanus mogo6us. [Ipsmas u chepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JTYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHET O OBIIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOYyJaroIerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHHH, TMPOLEAyp Tpa)kIaHCKOTO o0OIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHWE B3aMMOJECWCTBOBATh C COLMAIbHBIMM WHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYECHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh POCCUNMCKOMN TPa’kJaHCKON MIACHTUYHOCTH, YBAXKEHHS K MPOILIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKON IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTH)KEHUM HAyKM M JESATENbHOCTBI) YYEHOTO, OCO3HAHME JMYHOIO BKJIAJa B IMOCTPOCHUE
YCTOMYHMBOTO OYAYIIETo;

4) acTeTM4YecKOe BOCIIMTAHME:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyX ACHUN, BOCIPUUMYHBOCTH K MATEeMaTHMYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEPECaX 3I0POBOTO
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) Tpya0oBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIO0US, HUHTEPEC K Pa3Iu4HbIM cdepam
podecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOP Oynymiedl mnpodeccu U pearTu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HANlPaBJIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

C(OPMHUPOBAHHOCTh HKOJOTMUYECKOW KYJIbTYphl, TNOHMMAaHHE BIMAHUS COLMAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rJ100aJIbHOTO XapaKkTepa 3KOJIOIMYECKHUX MTPOo0IieM, OpHUEHTAalMs Ha TPUMEHEHHE MaTeMaTHY €CKUX
3HaHUH JJ1s peleHus 3a1a4 B 00J1aCTH OKPY)KAIOLIeH cpebl, IITaHUPOBaHHE MTOCTYIKOB M OLIEHKU
MX BO3MOYKHBIX MOCJEICTBUN I OKPY>KAIOILEN CPELIBL;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOH MPAaKTUKH, MOHWMAHHE MaTeMaTHYeCKOW HayKH Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTb OCYILECTBIISTh IPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIbHOCTh UHANBUIYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHMBeEpPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX 06T)€KTOB,
MOHATHM, OTHOIIEHWH MeXAy MOHATUAMHU, (GOPMYJIUPOBATh ONPEIENICHUs MOHSITHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOPa30BHIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC 1 06H_II/Ie, YCJIIOBHBEIC;

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3W W IIPOTUBOPCUUA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeajiaraTtb KpUTCPpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

ACJIaTh BBIBOJbI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIFHO I0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapryMEHTAlMIO, TNPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHUS U BBHIBOJIBI,

BBIOMpATh CIIOCO0 penieHus yaeOHOH 3a1a4u (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASAMINUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEN0BATENbCKIII HHCTPYMEHT MO3HaHU, (JOpPMYIUPOBAThH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYUe, MNpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEKTa, SBICHHS, IMPOLECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00BbEKTaMU, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, UCCIIeI0OBaHUs, OLIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, @ TAK)KE BBIIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAIT JIeUIIUTHI UHPOPMAIUH, JTaHHBIX, HEOOXOAUMBIX JJISi OTBETA Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB PAa3MYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMH(MOPMALMIO PA3NUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEACTABIATH €€ B pa3InYHbIX (POpMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAJAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSITEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe 1elCTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HI/IPOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHUA B YCTHBIX W IMHCBbMCHHBIX
TEKCTaXx, JaBaTh IMOACHCHUA 110 XO4Yy PCIICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘IGHHbeI PE3YJIbTAT,

B XoJie OOCYXKIEeHMs 3a7aBaTh BOIPOCHI IO CYLIECTBY 0OCYXJaeMOMl TeMbl, MpPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBAThb HJACH, HAILICJICHHBIC Ha IMOUCK PCIICHUA, COIOCTABJIATH CBOHU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIacHsl, CBOM BO3PAKECHUS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMaT BHICTYIUIEHHS C YIETOM 3aj[ayd MPEe3eHTAlUuU U 0COOEHHOCTEH
ayJTUTOpHUH.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELICHHUS 3aJayd, BBIOMpATh CIOCOO pEeleHHs C Y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATh
BAapUAaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAJILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATEIIbHON pedUIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX Ppe3yJabTaTOB, BIAJETh CIOCO0AMHM CaMOINPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNs: MaTeMaTHUeCKOH 3ajauu;

IPEABUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IPH PEIICHUH 3a/a4Hd, BHOCHUThb
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HalIECHHBIX OIINOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3y/IbTaTa LIEJIH U YCIOBUAM, OOBACHATh IPUYMHBI JOCTHXKEHUS
WIA HEJOCTWKEHMsI pe3yJbTaTOB JEATENbHOCTH, HAaXOAUTh OHIMOKY, JaBaTb OLEHKY
IPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYalbHON pabOThl IpHU
pemieHMH y4yeOHBIX 3ajJa4, NPUHUMATh 1€JIb COBMECTHOM JeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM palOThl, pacnpenenarb BHIbl padOT, JOrOBApUBATHCSA, OOCYXIATh
IpoIecC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIbKHX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBbI» U UHBIE), BBIMOJIHAT CBOIO YaCTh PaOOTHI M KOOPAWHUPOBATH CBOU ICHCTBHSI C IPYTUMU
YjleHaMM KOMAaH[Ibl, OIICHHBAaTh KaueCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJECHCTBHSL.

IHNPEIMETHBIE PE3YJIBTATbBI

K koniy 10 ki1acca oOyyaromuiicss HAyYuTCA:



cBOOOJTHO ONEPUPOBATh OCHOBHBIMHU MOHITUSMHU CTEPEOMETPUH MIPU PEILICHUH 33/1a4
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUM;

IPUMEHATh AaKCHUOMBI CTEPEOMETPUM M CIEACTBUS M3 HHUX [pU PEUICHUH
F€OMETPUYECKUX 3a/1a4;

KJIaccu(UIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEX1y MIPSMOI U MJIIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOT'paHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOIOI'PAaHHUKOB (Tpu3Ma, MUpaMHJa,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIaCCU(UIMPOBATH MHOTOTPaHHUKH, BEIOMpAsi OCHOBAHUS U1 KJIaCCU(PUKAIIY;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBS3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITNIOJIHATH MApaJUIENIbHOE, LIEHTPAJIILHOE U OPTOrOHAIBHOE MTPOEKTUPOBaHUE (PUTYp Ha
IJI0CKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/IaMH, BBITIOJIHATH (BHIHOCHBIE)
IJIOCKHE YePTEe U U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYMCIATh IUIOIIAAM [OBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyI;

CBOOOJIHO ONIEpUPOBaTh MOHATHSIMH: CHUMMETPHs B IPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (QUTYPBI;

cBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH ACHCTBHS HaJl BEKTOpaMH;

pemaTh 3aJa4d Ha J0Ka3aTeJbCTBO MAaTEMAaTH4YEeCKUX OTHOLIEHMH M HaxOXJIEHHUe
Ir€OMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/1a4y MOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHS CJIOKHOCTH;

IMPUMEHATH NIPOCTEHIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3a/aY;

U3BJIEKATh, IPEOOPA30BBIBATH M HHTEPIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUrypax, NpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

IPUMEHSATH [OJyYEHHbIE 3HAHUS Ha IPAKTUKE: CPAaBHUBATh U aHAIM3UPOBAThH pealibHbIE
CUTyallud, TPUMEHATh W3YYEHHbIE TMOHATHS B MpOLIECCe IIOMCKA peIIeHUs
MaTeMaTu4ecku cHhopMyIupoBaHHON MPOOIEMbI, MOJIEINPOBATh PealbHbIE CUTYalluU
Ha s3bIK€ TEOMETPUHU, HCCIEeNOBaTh IOCTPOEHHbIE MOJEIH C MCIOJb30BaHUEM
reOMEeTPUYECKUX MOHATHI U TeOpeM, armapara ajre0pbl, perarb NpakTHYECKUe 3a1a4H,
CBSI3aHHBIE C HAXOXKJCHUEM F€OMETPUUECKUX BEJINYMH;

UMETb MPECTaBICHHUS 00 OCHOBHBIX 3TallaX Pa3BUTHS T€OMETPUU KaK COCTABHOM YacTu
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

K kony 11 ki1acca oOyyaromuiicss HayqYuTCs:

CBOOOHO OTIEPHPOBATh MOHSATHIMH, CBSI3aHHBIMH C IIMJIMHAPHUYECKOH, KOHHYECKOH M
cepryeckoil MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI MOTyICHHS;

OTIEPUPOBATH TIOHATUSIMH, CBS3aHHBIMH C TEJAaMH BPALICHUS: LIJIUHIPOM, KOHYCOM,
cdepoii u mapom;



pacro3HaBaTh Tella BpaleHust (IWIMHIP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
MIOJIyYEHUS TeJl BPALICHUS;

KJIaccu(UIMpPOBaTh B3aUMHOE PACIIONIOKEHHE CEephl U TIIOCKOCTH;

BBIUMCIIATH BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpaLICHHSA, OOBEMBI U
TUTOIIAM MMOBEPXHOCTE MHOTOTPAHHHMKOB M TEJ BPAICHHs, T€OMETPHUECKUX Tell C
MIpUMEHEHHEM (DOPMYIT;

cBOOOJTHO OTIEpUPOBATH MOHSTUSMH, CBSI3AaHHBIMH C KOMOWHAIMSIMUA TEJI BPAILICHUS H
MHOTOT'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy M OMHCAHHBIA OKOJO chepsl,
cdepa, BMCaHHAst B MHOTOT'PAaHHUK WJIM TEJIO BPAIICHUS;

BBIYMCIIATH COOTHOIICHHSI MEXIY IJIOMIAIIMHU TIOBEPXHOCTEH U 00bEMaMU MOTOOHBIX
TEI,

n300paxaTh H3ydyaeMble (PUTyphl, BBIMOIHATH (BBIHOCHBIE) IIJIOCKME YEPTEXKHU U3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpaIleHUs;

W3BIIEKaTh, HHTEPIIPETUPOBATH M MMPEOOPA30BBIBATH MHPOPMAIIUIO O IPOCTPAHCTBEHHBIX
TeOMETPUIECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

cBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATE OTIEPALH HaJl BEKTOPaAMHU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT;

pemaTh TEOMETPHYECKHE 3aJadydl Ha BBIYMCICHHE YIJTIOB MEXIy MpPSIMBIMH |
IUIOCKOCTSIMHU, BBIUUCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1a IIPU PELLICHUH;

cBOOOJIHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C ABUKEHHEM B IIPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBIDKCHMIA,

BBITMIOJIHATh M300paX€HUs MHOTOI'PDAaHHMKOB M TeJ BpPALICHUS MpU Mapale]bHOM
NepeHoce, EHTPAIbHON CUMMETPHH, 3€pPKaIbHOW CUMMETPHH, IIPU MOBOPOTE BOKPYT
pSMOM, TIPeoOpa3oBaHuUs MOA00HS;

CTPOMTH CEUEHHSI MHOTOI'PAaHHUKOB U T€JI BPAILEHUs: CEYEHUS LIMIMHpA (TapauieIbHO
U IIEpIEHIUKYIISIPHO OCH), CEYeHUs KOHYyca (MapajlleIbHble OCHOBAHUIO U IIPOXOAAIINE
yepe3 BepLIMHY), CeUCHMs 111apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHMH: METOJ CIJIEeA0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I IIEpEHOCA CEKYILEH MITOCKOCTH;

JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPKACHUS;

IPUMEHATh TeoMeTpuueckue (akThl Ui peIIeHUs] CTEepPEeOMETPUUYECKHUX 3ajad,
IPEINOJararlliX HECKOJIBKO I1aroB PEeLICHMs, €CIU YCIIOBUS INPUMEHEHHUsS 3aJaHbl B
SIBHOUM M HESIBHOH opme;

pemaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEeMAaTHYECKUX OTHOIICHUH M Hax0XKJeHHE
reOMEeTPUYECKUX BEIHYHUH;

MIPUMEHSATH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPU
pELIeHNH CTEPEOMETPUYECKUX 3a/1ay;

NPUMEHATh TOJIyYCHHblE 3HAHMA Ha MpaKTHKe: CpaBHHUBATh, AaHAJIM3UPOBATh U
OLICHUBATh PealbHble CUTYyallu, IPUMEHTh U3yYE€HHBIE MOHATHS, TEOPEMBI, CBOMCTBA
B IIpollecCe IOMCKAa pEIIeHUs] MaTeMaTH4eckd C(OpMYyIHMpOBAHHON MpPOOIEMBI,
MO/IEIMPOBATh pealibHbIe CUTYallUU Ha S3bIKE T€OMETPUH, UCCIIE0BATh TOCTPOCHHBIE
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MOJIENI C HCII0JIb30BAHUEM I€OMETPUYECKUX NOHATUM M TEOpEM, almapara ajreopsl,
pelaTh NpaKTU4YECKUE 3a/1a4M, CBA3aHHbIE C HAXOXKIECHUEM M€OMETPUYECKUX BEIUUNH;
UMETh MPECTABICHUS 00 OCHOBHBIX 3TAIlaX Pa3BUTUS T€OMETPUU KaK COCTABHOM YacTh
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 2
9 B3anMHOe pacnosiokeHue npsiIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [eprieHANKYIAPHOCTH MPSIMBIX U o5 1
IJTOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7 1
7 BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0
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11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Ananutuyeckas TeOMeTpHst 15 2
) [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTEeMaTH3aIHsI 3HAHUI
O6bEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaan moBEepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5
7 [ToBTOpEeHue, 0600IICHNE 1 17 5
cUCcTeEMAaTU3alys 3SHaHUuH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
n/n Tema ypoxa Bcero Kontpoabinie o0pa3oBaTe/bHbIe
padoThI pecypebi
1 OcHOBHBIE TIpaBHIIa U300pAKEHHSI HA PUCYHKE TNIOCKOCTH, TAPAIIIETEHBIX 1
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[onsiTHS cCTEpeOMETPUH: TOUKA, TIPsIMAsi, TIIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
2 MpaBHJIa H300paKEHUS Ha PUCYHKE TUIOCKOCTH, MapajlIeIbHBIX MPSMBIX 1
(0Tpe3KoB), CepeIMHbI OTPE3Ka
3 [MonsiThs: MepeceKarouecs MIOCKOCTH, TIEpeCceKatoNIrecs MpsiMasi ¥ TI0CKOCTb; 1
MOJIyIIPOCTPAHCTBO
4 CraproBas pabota. [IoHATHS: IepeceKaroIuecs MIOCKOCTH, IePeCeKarOIUecs 1 1
IpsiMas ¥ IJI0CKOCTh; MOJIYIPOCTPAHCTBO
5 MHororpaHHuKH, 1300pakeHre IPOCTEHIINX IPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIECTBYIOIUX 0OBEKTOB
5 MHororpaHHUKH, 1300paXkeH1e MPOCTEHIINX IPOCTPAHCTBEHHBIX (UTYD, 1
HECYILECTBYIOIUX OOBEKTOB
7 AKCHOMBI CTEPEOMETPHHU U NEPBBIE CIAESACTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPHHU U MEPBBIE CIEACTBUSA U3 HUX 1
9 AKCHOMBI CTEPEOMETPHHU U NEPBBIE CleACTBUSA U3 HUX. CrIOCOOBI 3a1aHUs MPSAMBIX 1
U IUIOCKOCTEH B mpocTpaHcTBe. O003HAUSHUSI IPSIMBIX U MJIOCKOCTEH
N306paxenue ceyeHuit mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOIST Yepe3 X
10 pEbpa. M300parkeHne nepeceueHus MoJIy4eHHbIX IIocKocTel. PackpaimBanue 1
MIOCTPOEHHBIX CEUEHHH pa3HBIMU LIBETAMH
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N3o0pakenue ceueHuii mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOIAT Yepe3 X

11 pEbpa. M300paskeHne nepeceueHus MoJIy4eHHbIX TIIOCKOCTel. PackpammBanue
MMOCTPOCHHBIX CEUCHHUH Pa3HBIMU [IBETAMH
N3o0pakenue ceueHuit mupaMupl, Kyoa U IPU3MbI, KOTOPBIE MPOXOIST Yepe3 X

12 pEbpa. M300paskeHue nepeceueHus MoIy4YeHHbIX TNIOCKOCTe!. PackpammBanne
MMOCTPOCHHBIX CEUCHHUH Pa3HBIMU [IBETAMH
N3o0pakenune ceueHnit mupaMuIpl, Ky0a U PU3MBI, KOTOPBIE MMPOXOIST Yepe3 X

13 pé6pa. N3obpaxenne nepeceueHust MOTy4YeHHBIX MJI0CKOCTeN. PackpammBanue
MMOCTPOEHHBIX CEUCHHUH Pa3HBIMU [IBETAMH

14 MeTto crie0B AJist MOCTPOCHUSI CEUEHU

15 Merton crnenoB uist mocTpoeHus ceueHuil. CBoiicTBa nepeceyeHuit mpsMbIX U
IIJIOCKOCTEMN

16 Merton cienoB A MOCTpOeHUs ceueHnid. CBOMCTBA MepecedeHu il IPSIMBIX U
IJIOCKOCTER

17 [TocTpoenune ceuenuii B nmupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YE€PTEXKEH U 3aIHCh I1aroB MMOCTPOCHUS

18 [TocTpoenue ceuennit B mupamue, Kyoe mo Tpém toukam Ha péopax. Cozmanue
BBIHOCHBIX YE€PTEXKEH U 3aIUCh I1aroB MOCTPOCHUS

19 [TocTpoenue ceuennit B mupamue, Kyoe mo Tpém toukam Ha péopax. Cozmanue
BBIHOCHBIX YE€PTEXKEH U 3alHCh IIaroB IIOCTPOCHUS

20 [TocTpoenue ceuenuit B mupamue, Kyoe mo Tpém toukam Ha péopax. Coznanue
BBIHOCHBIX YE€PTEXKEH U 3aIiCh I1aroB MOCTPOCHUS

91 [ToBTOpeHue muanumerpun: Teopema o MpONOPLUUOHABHBIX OTpe3kax. [logooue
TPEyroJIbHUKOB

29 IToBTOpenue nnanumeTpun: Teopema Menenas. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX 4yepTexkax. Mcropus pa3BUTHS TUNIAHUMETPUHU U CTEPEOMETPUN

23 KonTtponpHas padota "Akcuomsl crepeomerpun. CeueHus"
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B3anmMuoe pacnosiokeHre npsiMbIX B TpocTpaHcTBe. CKpEIMBaIOIUecs MpsMbIE.

24 [Ipu3Haky ckpemuBaromuxcs npsMbIx. [lapanienbHblie npsmMble B IPOCTPAHCTBE
Teopema 0 CylIECTBOBAHUM U €IMHCTBEHHOCTHU MPSIMOM NapaJlJIEIbHONW JTaHHON

25 MPSIMOM, IPOXOIAIIEH Yepe3 TOUKY POCTPAHCTBA U HE JISKAIEH HAa JaHHOU
npsiMoii. JlemMa o nepeceueHuu napauieabHbIX NPSMBIX IIOCKOCTHIO

26 [TapannenbHOCTB TpeX NpsIMBIX. Teopema 0 TpEX mapaienbHbIX MPSMBIX.
Teopema 0 CKpeInBarOMUXCS PSMBIX

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapaljIeIbHOTO
npoexkTupoBanus. M300pakenue pazHbIX GUryp B napauienbHON MPOEKIIUN

28 LlenTpanbHas mpoeKusa. YTroj ¢ COHANpPaBJIECHHBIMA CTOPOHAMH. YTOJ MEXKY
MPSIMBIMHU

29 3aayn Ha JOKA3aTeNbCTBO M MCCIIEI0BAHNE, CBSA3aHHBIE C PACIIONI0KEHUEM
MPSIMBIX B TIPOCTPAHCTBE
[ToHsTHA: MapaJUIeNTbHOCTh NPSIMOM U TJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak

30 MapajyIeIbHOCTU MPSIMOU U TIIOCKOCTH. CBOKCTBA MapaieIbHOCTH MPSMOU 1
IJIOCKOCTH

31 ['eomeTpuueckue 3ajauy Ha BBIYUCIIEHUE U I0KA3aTENIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE

32 [TocTpoenue ceueHus, MPOXOASIIETO Yepe3 JaHHYIO IPSIMYI0 Ha YepTexe U
MapajuyIeIbHOIO APYrou npsimoil. Pacuér oTHomEHUM

33 [TapannensHas mpoeKkys, IPUMEHEHUE JJIsl IOCTPOCHUS CeUeHui Kyda u
napauienenumnena. CpolcTBa napasuiesienume1a 1 Ipu3Mbl

34 [TapannenpHble iockocTU. [Ipu3HaKy napaIebHOCTH JBYX IJIOCKOCTEN

35 Teopema 0 napayIenbHOCTU U €IUHCTBEHHOCTH IJIOCKOCTH, MPOXOSALICH uepes
TOYKY, HE IPUHAJIEKALLYIO JAaHHOW MJIOCKOCTH U CIEICTBUS U3 HEE

36 CpolicTBa NapayuIeIbHBIX INIOCKOCTEN: O MAPAJIIEIBHOCTH NPSAMBIX IIEPECECUECHHUS

IIpr NEPECCUCHUM [IBYX MApaJIJICIIbHBIX IUIOCKOCTEM TpeTLeﬁ
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CpoiicTBa napayuIeabHbIX INIOCKOCTEN: 00 OTpe3Kax NapauleIbHbIX NPSAMBbIX,

37 3aKITIOYEHHBIX MEXY MapauIeIbHBIMU IJIOCKOCTSAMU; O TIEPECEUCHUU MTPSIMOI € 1
JBYMS TApAIIIETbHBIMU TUIOCKOCTSIMH

38 [TosTopenue: Teopema [udaropa Ha miockocTu 1

39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA 1

40 CBoiicTBa Ky0a U MPSAMOYTOJIBHOTO Tapalieienune1a 1

41 Borunicnenue 1iauH OTpe3KoB B KyOe U MpSAMOYTroJIbHOM Mapalijiesienumnese 1

42 [lepneHMKyYISIPHOCTD NPAMOU U IVIOCKOCTH. [Ipu3HaK nepneHauKyIspHOCTH 1
MPSIMOH U TUTOCKOCTH

43 [lepneHMKYISIPHOCTD NPSAMON U IIIOCKOCTH. [Ipu3HaK NepneHuKyIIpHOCTH 1
MPSIMOH | TUTOCKOCTH

44 Teopema o CylecTBOBaHHM M €JMHCTBEHHOCTH MPSIMOH, TPOXOIAIICH Yepe3 TOUKY 1
MIPOCTPAHCTBA U NEPIEHIUKYIIPHON K IJIOCKOCTH

45 [TnockocTu U nepneHAUKYISIpHBIE UM MPSIMble B MHOTOTpPaHHUKAX

46 [TmockocTy M NepNeHAUKYISAPHBIC UM MPSMbIC B MHOTOTPaHHUKAX 1

47 [lepnennukynsap u HakinoHHas. [locTpoeHue nepneHIuKynsapa U3 TOYKH Ha 1
MPSIMYIO

48 [lepnennukynsp u HakinoHHas. [locTpoeHue nepneHIuKymnsapa U3 TOYKH Ha 1
MPSIMYIO

49 Teopema o Tpéx nepreHANKYIsIpax (mpsimasi U oOpaTHas) 1

50 Teopema o Tpéx nmepneHAUKYsIpax (mpsmasi ¥ oOpaTHas) 1

51 VYTros1 MKy CKpEUIMBAOIINMUCS MPSAMBIMU 1

52 [Touck neprneHauKyaSPHBIX MPSMBIX C IIOMOIIBIO EPIEHIUKYISIPHBIX MIIOCKOCTEH 1

53 AJMUHUCTpaTHUBHAsI KOHTpOJIbHas paboTa. OpTOroHabHOE MPOEKTUPOBAHUE 1

54 ITocTtpoenue cedyenuii Kyda, IpU3Mbl, TPABUIBHOMN MUPAMUIBI C TOMOILBIO 1

OpTOFOH&J’ILHOfI MMpOCKINHU
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[Toctpoenue ceuenuii Kyoa, IpU3MbI, TPABUIBHON MUPAMUIBI C TOMOILBIO

> OPTOTOHAJILHOM IIPOEKIIUU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [lockocTu cummeTpuii B
MHOTI'OTPaHHUKAX

o7 [Ipu3Hak nepneHauKyISpHOCTH IPSIMOM U INIOCKOCTH KaK CIEICTBUE CUMMETPUN

58 [IpaBuiIbHBIE MHOTOTPAaHHUKU. Pacd€T paccTOSHUN OT TOYKU J0 INIOCKOCTH

59 [IpaBuiIbHBIE MHOTOTPAaHHUKU. Pacd€T paccTOSHUN OT TOYKHU J0 INIOCKOCTH

60 CriocoObl OIyCTUTh HNEPIIEHANKYISPbI: CHMMETPHUS, CABUT TOUKHU O
MapajuIeIbHON PAMOM

61 CrBur o HenapayIeNbHOU MPSMOM, U3MEHEHHE PACCTOSTHUN

62 KonTponbnas paborta "B3aumHoe pacnosioxkeHue NpsSMbIX U IIIOCKOCTEN B
MIPOCTpaHCTBE"

63 IToBTOpEHUE: Yroa MKy NIPSIMBIMU Ha INIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64 IToBTOpEHUE: YrOa MEKIY CKPEIUBAIOIIMMHUCS IPSIMBIMU B ITPOCTPAHCTBE

65 I'eomMeTprueckre METOIbI BBIYUCICHUS YIila MEK Y IPSIMBIMA B MHOTOTPaHHUKAX

66 JByrpanubiii yroj. CBOMCTBO JUHEUHBIX YIJI0B IBYTPAaHHOIO yIJia

67 IlepnennukyispHsle maockocTu. CBONCTBA B3aUMHO NEPIECHIUKYIIPHBIX
IJIOCKOCTER

68 IIpu3Hak nepneHIuKyJIIpHOCTH IIJIOCKOCTEN; TEOPEMA O MPSAMOM IepeceueHus
JBYX INIOCKOCTEH NEPIEHANKYIIAPHBIX TPEThEN INIOCKOCTH

69 [IpsiMoyronbHbIi napasuienenunen; Ky0; H3MepeHusi, CBOICTBa NPSIMOYTOJILHOTO
napajuiejienune1a

70 Teopema 0 AuaroHany NpsAMOYroabHOTO NapaAIJICNICIIAIEa U CIEACTBUE U3 HEE

71 CrepeoMeTpruecKne U IPUKIIATHBIE 33Ja41, CBA3aHHBIE CO B3aUMHBIM

PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU
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HOBTOpeHI/IeI CKpCIIMUBAOIIUCCA IPAMBIC, IMMaPAJUICIIBHBIC INIOCKOCTH B

72 CTaHJIAPTHBIX MHOTOTPaHHUKAX .
73 [Tapa napanenpHBIX MIIOCKOCTEH Ha CKPEIIMBAIOMIMXCS MPSIMBIX, PACCTOSHUE 1
MEXIY CKPEIIUBAIOIIUMUCS IPSIMBIMU B TIPOCTBIX CUTYaITUIX
74 Paccrosinue OT TOUKHM 10 TIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TIIOCKOCTH 1
75 Brranciienne paccTosHHA MEXTY CKPEIIMBAIONTUMHUCS MPSIMBIMH C TIOMOIITHIO 1
MEPIIEHANKYIISIPHON TUIOCKOCTH
76 Tpéxrpannslii yroJ, HepaBeHCTBa AJIsl TpeXTrpaHHbIX yriaoB. Teopema [Iudaropa, 1
TEOpeMBbl KOCHHYCOB ¥ CHHYCOB ISl TPEXTPAHHOTO yIiia
77 DneMeHTHI chepruIeCcKOi TeOMETPHH: T€0e3NUECKUE TMHUN Ha 3eMiIe 1
78 [TpoBepounas paboTa "YTibl U paccTOSTHUS" 1
79 Cucremaruzanus 3HaHUN "MHOTOTPAHHUK H €T0 3JIEMEHTHI" 1
80 [Mupamuna. Bunel mupamua. [IpaBunsHas nupamuga 1
81 [Tpusma. Ilpsmas u HakIoHHAS pu3Mebl. [IpaBunbHas npusma 1
82 [IpsiMoii mapaienenure], MpsMOYTOJIbHBIN Mapajuiesenume, Kyo 1
83 Brimykieie MHOTOTpanHuKH. Teopema Diinepa 1
84 Brinykibie MHOrOrpannuky. Teopema Diinepa. [IpaBusibHbIe U OTYNpaBUIbLHbBIC 1
MHOTOTPaHHUKHU
85 KontponbHas padora "MHuororpanHuku" 1
86 [ToHsaTHE BEKTOpA HA MJIOCKOCTH U B MPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuno napamienenunena 1
90 YMHOK€EHNE BEKTOPa Ha YHUCIIO 1
91 PaznoxeHnue BekTopa 1o 0azucy Tpéx BEKTOPOB, HE JISKAIIUX B OAHOM MIOCKOCTH 1
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92 CkansipHO€ MPOU3BEICHUE 1
93 Brruncnenue yria Mex1y BEKTOpaMH B IIPOCTPAHCTBE 1
94 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
98 O0600menne u cucTeMaTru3alus 3HaHAK 1
99 O0600menne u cucTeMaTru3alus 3HaHAK 1
100 [IpomexxyrodHasi KOHTPOJIbHAS padoTa 1
101 [IpomexyTouHass KOHTpOJIbHAsI paboTa 1
102 O0o00meHre 1 cucTeMaTru3aIus 3HAaHAK 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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11 KJIACC

Kouun4yecTrBo yacos DJIeKTPOHHBbIE
Ne uudposbie
n/n Tema ypoka Bcero Kontpobubie o0pa3oBaTe/ibHbIE
padoThbI pecypebi
[ToBTopenue temsl "KoopauHatsl BeKTOpa Ha MJIOCKOCTU U B IPOCTPaHCTBE" 1
[ToBTOpenue Tems! "CkalissipHO€E TPOU3BEAEHNE BEKTOPOB" 1
[ToBTOpenue Tems! "Borunicienue yria Mex1y BEKTOpaMH B IPOCTpaHCTBE" 1
4 Juarnoctuueckas padota. [loBropenue Tembl "YpaBHeHHE IPSAMOU, MPOXOIAIIEH 1 1
yepes JIB€ TOUKHU"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3Kax 1
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, ypaBHEHHUE INIOCKOCTH B OTPE3Kax 1
7 BekTopHoe npousBeneHue 1
8 JluneliHbIe HEPABEHCTBA, JIMHEHHOE TPOTPaMMHUPOBAHUE 1
9 JluneliHbIe HEPABEHCTBA, JIMHEHHOE TPOTPaMMHUPOBAHUE 1
10 AHaTUTHYECKHE METOIBI pacyéTa yriia MeKy MPSMBIMA B MHOTOTpaHHHUKAX 1
11 AHaNUTHYECKUE METO/IbI pacuéra yriia MexX/1y IJIOCKOCTAMH B MHOTOTpaHHHUKAaX 1
12 ®dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX 1
13 Haxosxienne paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
14 HaxoxpaeHnue paccTosiHuil OT TOYKU J0 TUIOCKOCTH B MPaBUIIBHON THUpaMuUJIe 1
15 KontponbHas padoTa "AHaauTHYECKas TeoMeTpHs" 1 1
16 CeueHrsi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU 1
17 CeueHunss MHOTOTPAaHHUKOB: METO/T CJIE/I0B 1
18 CeyeHrsi MHOTOTPAHHUKOB: CTaHAAPTHBIC TIOCKOCTH, TIEPECEUCHHS MPSIMBIX U 1

IJIOCKOCTEN
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19

HapaJ]HCJIBHBIC MMPAMBIC U MJIIOCKOCTU: MApaJIJICJIbHBIC CCUCHUSA

20 [TapannensHbie MPSAMBIC U TUIOCKOCTH: PACYET OTHOIICHUN

21 [TapannenbHbIe MPSAMBIC U TUIOCKOCTH: YTIIbI MEXKIY CKPEUTUBAIOIIUMUCS TIPSIMBIMHU

27 [TeprieHIUKYIIIPHBIC MIPSAMBIC U TUIOCKOCTH: CTaHIAPTHBIC MAPHI TIEPIICH IUKYIISIPHBIX
TJIOCKOCTEH M MPSMBIX, CAMMETPHH MHOTOTPAaHHUKOB

23 [TeprieHIUKYIIIPHBIC IPSAMBIC U TUIOCKOCTH: TEOPEMa O TPEX MEPIICHIUKYIIpax

24 [TeprieHIUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYUCICHUS JUIMH B MHOTOTPAaHHUKAX

o5 [ToBTOpEHUE: TIOIAI MHOTOYTOJTBHUKOB, (POPMYITBI JUIS TUTOMIAAEH, COOOpaKeHUs
noaoous

26 [ToBTOpEHUE: TIIONIA I MHOTOYTOJIBHUKOB, (hOPMYIIBI IJIs TUTOMIAIEH, COOOpakeHHUs
noxoous

97 [ToBTOpEHUE: TIONIAIH MHOTOYTOJTBHUKOB, (POPMYITBI IS TUTOIIAACH, COOOpaKEHHS
nonoous

28 [lnomany ceyeHnii MHOTOrPaHHUKOB: TUIONIAM MTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 1101001t

29 [Inomany ceyeHnii MHOTOrPaHHUKOB: TUIONIAM TOBEPXHOCTEN, pa3pe3aHus Ha
4acTu, COOOpaxKeHus moao0us

30 KonTtponbHas padota "[loBTopeHHE: MHOTOTPaHHUKH, CEYEHUSI MHOTOTPaHHUKOB"

31 O06bEM Tema. O0BeM PSMOYTOJIBHOTO Mapauieenuneaa

32 3agaun 00 yaABOeHUH Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKLUH yria

33 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMOM IPSIMOYTOJILHOTO
napajuieNienuneaa

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIUUCICHUEM 00BEMA MPSIMOYTOJIBLHOTO
napasuieNnenuneaa

35 O0BEM npsAMOi IPU3MBI

36 CrepeoMeTpHuecKue 3a/1a4i, CBA3aHHbBIE C BBIYHCIECHUEM 00bEMOB MIPSIMON TTPU3MBI
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37 [Ipuknaaneie 3a7a49u, CBsI3aHHbBIE ¢ 00BEMOM MPSIMOI IPU3MBI 1
38 Berurcnenue 00bEMOB TN ¢ TOMOMIBIO ONpeIeIEHHOro nHTerpana. O0bpém 1
HAaKJIOHHOHM IIPU3MBI
39 Brrancnenue 00bEMOB TN ¢ TOMOIMIBIO ONpeIeéHHOro nHTerpana. O0bpém 1
T PAMHIBI
40 ®dopmyna 00pEmMa mupamuel. OTHOIIEHHE 00HEMOB TUPAMHUJL C OOIIUM YTIIOM 1
41 ®opmyna 06béMa nupamuabl. OTHOIIEHNE 00BEMOB MTUPAMHU/] C OOIIUM YIJIOM 1
42 CrepeomMeTpuiecKue 3a/1auM, CBI3aHHbIE ¢ 00bEMaMK HAKJIOHHOW TTPU3MBbI 1
43 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIE C 00bEMAMK TTUPAMUIBI 1
44 [Tpuknagaeie 3agaun mo TeMe "OOBEMBI TeN", CBA3aHHBIE C 00HEMOM HAKIIOHHON 1
TIPU3MBI
45 [Ipuknagaeie 3agaun mo Teme "OO0BEMBI TeNn", CBA3aHHBIE C 00BEMOM MUPAMU/IBI 1
46 [Ipumenenne 00bEMOB. Brruncienne pacCTOSIHUS 10 TII0CKOCTH 1
47 Kontponbras padota "O0bEM MHOTOTpaHHHKA" 1
48 [HunuHapudeckas TOBEPXHOCTh, 00pa3yronye MUIMHAPUIECKON MOBEPXHOCTH 1
49 Huwmuaap. Tpsmoit kpyroBoit munuuap. [nomans moBepXHoOCTH HMIIMHAPA 1
50 Konndeckas moBepXHOCTh, 00pa3yromue KOHnIecKor nosepxuoctu. Konyc 1
51 Ceuenune KOHyca MIIO0CKOCTHIO, MAPAJUIETBLHOM MIJIOCKOCTH OCHOBaHUS 1
52 Yceuénnslil konyc. M300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomaas GOKOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH KOHYCA 1
54 [Tnomanas OOKOBOM MOBEPXHOCTHU U MOJTHOM MOBEPXHOCTH KOHYCA 1
55 AJMUHUCTpAaTUBHAs KOHTPOJIbHAsA paboTa. CTepeoMeTpruecKue 3a/1auu Ha 1
JI0Ka3aTEeNbCTBO U BBIYUCIICHUE, IOCTPOSHUEM CEYSHHM IMIMHIPA, KOHYCa
56 CrepeoMeTpHuecKre 3a/1a4M Ha JOKAa3aTeNbCTBO M BHIYHCIEHUE, TOCTPOCHUEM 1

CEUYCHUI HUJIMHApPA, KOHYCa
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S7 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C LIWIMHIAPOM 1

58 [IpuknagHeie 3a1a4n, CBSA3aHHbBIE C UIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue ceprl u mapa ¢ IOCKoCcThio. Kacanue mapa u cepsl MI0CKOCTHIO. 1
Bun u nzo6pakenue mapa

61 [Tepeceuenue chepsl u mapa ¢ IockoCcThio. Kacanue mapa u cepsl MI0CKOCTHIO. 1
Bun u nzo0paxenue mapa

62 VYpasuenwne chepsl. [Tnomans chepsr u e€ gacre 1

63 Cummerpus cdepsl 1 mapa 1

64 CrepeoMeTpHYeCKHe 3aJITa4H Ha JJOKAa3aTeIbCTBO M BEIYHCIICHUE, CBSI3aHHBIC CO 1
cdepoii U ImapoM, IOCTPOSHUEM MX CEUCHUH TUIOCKOCTHIO

65 CrepeoMeTpHYeCKHe 3aJIJa4H Ha JJOKAa3aTeIbCTBO M BEIYHCIICHUE, CBSI3aHHBIC CO 1
cepoil u mapom, MOCTPOCHUEM HX CEYCHHUH TIII0CKOCTHIO

66 [Ipuknagaeie 331291, CBSI3aHHBIE CO cPepoii U ITapom 1

67 [ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH, BBIYMCIICHUS B OKPYXXHOCTH, 1
CTaHJapTHBIC TTOA00US

68 Paznuunple KOMOWHAIIMY TE BPAIlCeHUs] © MHOTOTPAHHUKOB 1

69 3anauu o Teme "Tena ¥ MOBEpPXHOCTH BpaImieHus" 1

70 3anauu o Teme "Tena ¥ MOBEpPXHOCTH BpaImieHus" 1

71 [IpoBepounas padora "Tena 1 TOBEpXHOCTH BpalieHHs" 1

12 O06beM mumuHApa. Teopema 06 00bEME PSIMOTO MUITUHIPA 1

73 Brruncnenue 00bEMOB Te ¢ TOMOIIBIO OIpeieIéHHOro uHTerpana. O0bpéM KoHyca 1

74 [Tnomaau 60KOBOM U MOTHON OBEPXHOCTH KOHYCa 1

75 CrepeoMeTpHuuecKkue 3a/1a4u, CBSI3aHHbBIE C BBIYUCIEHHEM 00bEMOB IIUITUHIPA, 1

KOHyca
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76

[Tpuknaaneie 3agaun o Teme "OO0BEMBI U TUIONIAAM TOBEpXHOCTEH Ten"

O0BéM mapa u mapoBoro cexropa. Teopema 06 00sEMe mapa. [Tnomane chepsr.

7 CrepeomeTpruecKye 3a/1auu, CBSI3aHHBIE C BBIYMCICHHEM 00bEMOB I1apa, MapoBOTO
CErMEHTa U I1apOBOI0 CEKTOpa
[Ipuknagneie 3amaun o Teme "OO0bEMBI TeNn", CBA3aHHBIE C 00BEMOM IIapa u

78 m0ma b0 cepbl. COOTHOIICHUS MEXK Ty IUTOIIAISIMU TTIOBEPXHOCTEN 1 00BEMaMU
MOJOOHBIX TEJ
[TonoGHble Tena B mpocTpaHcTBe. MI3MeHeHne 00bEéMa pu Mo 100MH.

79 CrepeomMeTpuiecKue 3a/1a4M, CBI3aHHBIE C BHIYUCICHUEM 00BEMOB TEJ U TIJIOMIAIEH
MOBEPXHOCTEN

80 KoHuTpoasHas padora "[Tnomaam moBepXHOCTH U 00BEMBI KPYTIIBIX Te"

81 JIBmwxenust mpoctpanctBa. OtoOpakenus. J[Brkenus u paBeHcTBO puryp. Obmue
CBOMCTBA JIBIKCHU I

82 Buapl nBukeHMit: mapauiebHbIN IEPEHOC, [IEHTPaIbHAS CUMMETPUSI, 3€pKaJIbHas
CUMMETpUS, TOBOPOT BOKPYT MPSAMOi

83 [IpeobpazoBanust momoobus. [psimas u chepa Ditnepa

84 I'eomeTrpuueckue 3a1auu Ha TPUMEHEHUE IBUYKEHUS

85 [IpoBepounas pabota "BekTopsl B mpocTpaHcTBe"
O6o6matomee nmoBropeHue 11 moHsITHII 1 METOI0B Kypca reomeTpun 10—11

86 KJIACCOB, cucTemMaTu3anusa 3Hanuil: "[lapaiienbHOCTh TPSAMBIX U TIIOCKOCTEN B
npocrpanctae"

87 O6o6maromniee noproperue 11 nonstuii 1 MeTo 0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMaTH3alus 3Hanuii: "BekTopsl B mpocTpancTse"

88 O6o6maromniee noBropenue 11 nousTuit 1 MeTo 0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alus 3HaHuil: "BekTopsl B mpocTpancTse"

89 Ob6o6maromiee noBroperue 11 nousTuit 1 MeTo 0B Kypca reomerpun 10-11

KJIaCCOB, cucTeMaTHu3aius 3Hanui: "O0beM MHOTOTpaHHUKA"
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Ob6o6maromee moroperue 11 mousTuit 1 MeTo 0B Kypca reomerpun 10-11

90 o | 1
KJIaCCOB, cucTeMaTu3anus 3HaHuil: "O0beM MHOTOrpaHHUKA
O6o6maromee moroperue 11 mousTuii 1 MeTo 0B Kypca reomerpun 10-11

91 KJIacCOB, cucTemMaru3anus 3HaHui: "[nomaay moBepxXHocT! 1 00BEMBI KPYTIIBIX 1
Ten"
Ob6o6maromee moroperne 11 mousTuii 1 MeTo 0B Kypca reomerpun 10-11

92 KJIacCcOB, cucTemMaru3anus 3Hanui: "[nomaam moBepxXHocTH 1 00BEMBI KPYTITBIX 1
Ten"

93 Hrorosas koHTpOJIbHAS paboTa 1

94 Htorosas koHTpoJbHAs paboTa 1

95 [ToBTOpenme, 0600IIeHNE U CUCTEMATH3AIIHS 3HAHUT 1

9% HcTopust pa3BuTHS CTEpEOMETPHUHN KaK HAYKH U €€ POJIb B pa3BUTHU COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUH

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B PAa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHIA

08 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ pOJIb B PAa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHIA

99 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX 1
WH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHIA

100 Hcropus pa3BUTHS CTEPEOMETPHN KaK HAyKU U €€ pOJIb B PAa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHIA

101 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHIA

102 HcTopust pa3BUTHS CTEpPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUU COBPEMEHHBIX 1
WH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kona .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsiEMOro L
00pa30BaTeIbHO MPOrpaMMbI CpPeIHEr0 00IEero 00pa3oBaHusl
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTh
79 [TpuMeHSITh aKCUOMBI CTEPEOMETPUU ¥ CIICACTBHS M3 HUX NP PEIICHUH
' reOMETPUYECKUX 3a1a4
73 OnepupoBaTh MOHATHUSAMHU: TAPAJUICTBHOCTh W TEPICHIUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEH
74 KrnaccuduimpoBars B3aUMHOE PacrOJIOKEHUE MPSAMBIX H IIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JIBYTPAHHBIN yroJ, TpaHU JABYIPAHHOTO YIJIa,
7.5 pedpo IBYIpaHHOTO yIJia, JMHEHHBIA YTOJl IBYTPAHHOTO YIJia, TpaaycHas
Mepa JIBYTpaHHOTO yria
76 OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBINMYKIIBIH M HEBBITYKJIBIA
' MHOTOTPaHHUK, AJIEMEHThI MHOTOTPaHHUKA, TPaBUIILHBI MHOTOTPAHHUK
77 Pacmo3naBath OCHOBHBIE BHBl MHOTOTPAaHHUKOB (MHUpaMHa, MPU3MA,
' MPSIMOYTOJIFHBIN MapajuiesienurIie 1, Kyo)
KnaccudumupoBaTh  MHOTOTpPAaHHHMKH, BBIOMpas  OCHOBAaHHS  JJIA
78 kinaccuukanuu  (BBITYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAHHUKH,
' MpaBWJIbHbIE MHOTOTPAaHHUKH, TPSIMbIE M  HAKIOHHBIC  IPU3MBI,
TapauIeIeITUIIC b )
79 OnepupoBaTh MOHATHSIMM: CeKyImast IUIOCKOCTb, ceueHue
' MHOTOTPaHHUKOB
710 OOBSCHAT,  NPUHLMUIIBI  TIOCTPOCHUS  CEYCHHH  MHOTOTPAaHHUKOB,
' HCIIOJIb3YSl METO/I CJIEIOB
CTtpouTh ceueHHUs MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINIOJHATH
7.11 (BBIHOCHBIE) IMJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pemath 3a1aun Ha HaXOXKJACHHE T€OMETPUUECKUX BEIIMYUH MO 00pa3iam
WM aIropuT™MaMm, MPUMEHSS HM3BECTHBIE aHATUTHUYECKHE METOMAbl IMPHU
7.12 pEelIeHUH CTaHAapTHBIX MaTEeMaTHYeCKUX 3aJad Ha BBIYHCICHUE
pPacCTOSIHUI MEXIy NBYMS TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOUKHJIO
MJIOCKOCTH, MY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pemath 3a1aun Ha HaXOXKICHHE T€OMETPUUECKUX BEIMYUH MO 00pa3iam
7.13 WM alropuTMaM, MPUMEHSS HM3BECTHBIE aHATHTUYECKUE METOJbI TpH

PCHICHHUU CTAHAAPTHBIX MATCMATUYCCKUX 3ada4 Ha BBIYUCICHUC YIJIOB
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MEXKy CKPEIIMBAIOIIMMUCS MPSAMBIMU, MEXIY HNPAMOU U IUIOCKOCTBIO,
MEKy INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Beruncnate 00bEMBI W IDIOMIAJAM TOBEPXHOCTEH MHOTOTPAHHHKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHueM (HOPMYJ, BEIYHCIISATH COOTHOIICHUS

714 MEXTY TUTOIIA IIMH MOBEPXHOCTEH, o0BEMaMu MOJTIOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSMH: CUMMETPHsS B HPOCTPAHCTBE, LIEHTP, OCh H
' IUTOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTH CHMMETPHUH (QUTYPHI
W3BnekaTh, mpeoOpa3oBBIBATh W HHTEPIPETUPOBATH WHEOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEeACTAaBICHHYIO Ha
gepTeKax U pUCyHKax
[TpumensTh reoMeTpudeckue (axKThl IS PEHICHUSI CTEPEOMETPUICCKUX
7.17 3a7a4, MPEANOJIararoliuXx HECKOJbKO WIAaroB pELICHUS, €CIU YCIOBUSA
MIpUMEHEHHUs 3aJIaHbI B SIBHOM opme
718 [IpumenaTs mnpocTelime nporpaMMHBIE CpPEICTBA M DIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUECKUX 3a1a4
719 [TpuBoAMTH TPUMEPHI MaTEMATHUECKUX 3aKOHOMEPHOCTEH B TPUpOJE H
' KU3HU, PAcIiO3HABaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTH MOTydYeHHbIE 3HAHUS HA MTPAKTHKE: aHAIM3UPOBAThH PEabHBIC
CUTYalluu U IPUMEHSATH U3yYCHHbIE IIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu  CQOpPMYIMPOBAHHOM  MpoOJEeMbl,  MOJEIUPOBATH
7.20 peanbHBIC CHUTYaIlUU Ha S3bIKE TEOMETPHH, HCCICA0BATh MOCTPOCHHBIC
MOJIEJU C UCMOJIb30BAHNEM M€OMETPUUECKUX OHITUI U TEOpeM, arrapaTa
anreOphl, pelmaTh MPAKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXO0XJACHHUEM
F€OMETPUYECKUX BEJIMYUH
11 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro o001ero o0pa3oBaHmsi
pe3yJibTara
6 I'eomeTpus
OnepupoBaTh MOHATUSMU: IMIMHIPUYECKAsT TOBEPXHOCTH, 0Opa3yroue
6.1 WIMHIPUYECKON TMOBEPXHOCTH, LMIUHAP, KOHUYECKAs MOBEPXHOCTb,
' oOpa3zylomye  KOHMYECKOH  TOBEPXHOCTH, KOHYC,  cdepuueckas
HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 Knaccuduimpoats B3auMHOE pacroioskeHue chepbl U MI0CKOCTH

28



6.5

OnepupoBaTh MOHATHUSMHU: LIAPOBOKH CETMEHT, OCHOBAaHHE CErMEHTa,
BBICOTA CETMEHTA, IApOBON CJIOH, OCHOBAHUE IIAPOBOTIO CJIOS, BBICOTA
IIapOBOTO CJIOs, IIAPOBOH CEKTOP

6.6

Beruncnate 00BEMBI W IUIOMIATU TIOBEPXHOCTEH TEI BpAIICHHS,
FEOMETPUUECKHUX TN C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy u
OTIMCaHHBIN O0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOTPaHHHUK WIJIH TEJIO
BpalICHUs

6.8

Brruncaste COOTHOIIEHUS MEX 1Y TUIOMIAIMU TIOBEPXHOCTEH M 00bEMaMH
OJOOHBIX TEN

6.9

N300paxkaTe u3yyaemble (UIyphl OT PYKH M C MPUMEHEHUEM MPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BbInoyHATE  (BBIHOCHBIE) IUIOCKHME YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tel
BpallleHUS

6.11

W3Bnekarb, WHTEpHpETHPOBaTh MU MPeoOpa3oBbIBaTH MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, IpeACTaBICHHYI0 Ha
YepTekax U PUCYHKAX

6.12

[IpumensTs reomerpudeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAraloliMX HECKOJBKO IAaroB PEIIECHUs, €CIU YCIOBHS
IIPUMEHEHMs 3a]laHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE TEWCTBUS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KEHHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKMMH CBOMCTBAMH OHH
oOazmaroT

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICuIeaa npu CJI0XKEHUN BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: JCKAPTOBBI KOOPJAWHATHEI B IIPOCTPAHCTBE,
BEKTOP, MOAYJIb BCEKTOpa, PAaBCHCTBO BCKTOPOB, KOOPAWMHATBI BEKTOPA,
yroJi MCXKIAY  BCKTOpaMHu, CKaJILIpHOC IMPOU3BCIACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB U IPOHU3BCACHUC BCKTOpPA Ha YHUCIO, YIroJl
MCKAY BCKTOPAMHU, CKAISIPHOC IMPOU3BCACHUC, PACKIAABIBATE BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate HpOCTCfII.HPIC reoOMETpHUICCKUC 3aJa41 HA IPUMCEHCHUC BCKTOPHO-
KOOpPpAWHATHOTO METOa

6.20

Pemate 3amaun Ha [0KAa3aTeIbCTBO MAaTEMAaTHMYECKHX OTHOIIECHUN H
HaXO0XKIACHUEC I'COMECTPUYCCKUX BCIUYHH I10 06pa3uaM HJIn aJiIroOpuT™Mam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peHICHUN CTaHAAPTHBIX

MaT€MaTUYCCKUX 3a1a4
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6.21

IIpuMeHATH mHpoCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

IIpuBoUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpumeHATh NONTyYEHHBIE 3HAHUS HA IPAKTUKE: aHAJIU3UPOBATh PEaibHbIC
CUTYallUH U IPUMEHSTh U3YUEHHBIE TOHATHS B IIPOLECCE TOUCKA PELICHUS
MaTeMaTH4eCKu  cHOpMyIMpOBaHHOW  MPOOJIEMBI,  MOJCIHUPOBATH
pealbHbIE CUTYallUH Ha SI3bIKE F'€OMETPUH, WCCIEA0BATH MOCTPOCHHBIC
MOJIEJIY C UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUIA U TEOPEM, arllapara
anreOppl, peliaTh MPaKTUYECKUE 3aJlayH, CBSI3aHHBIE C HAXO0XKJICHHUEM

TCOMETPHUUCCKUX BECIIMINH
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE TIOHATHSA CTepeoMeTpuu. Touka, NpsiMasi, IUIOCKOCTb, IMPOCTPAHCTBO.
[onsiTne 06 aKCMOMATHYECKOM IOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHN
U CJIEJICTBUS U3 HUX

7.2

B3auMHOE  pacmonokeHue IpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKaroIInecs,
napajulefibHble M CKpeluBaroluecss npsiMble. llapamnenbHOCTh HpSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajuieibHble MpsIMblE B  IPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MNPSIMBIX, MAPAJJICIBHOCTh MPSAMON M IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMM, YroJ MEXKIY MpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajlielbHble INIOCKOCTH, CBOMCTBA MapaslIeNbHbIX
miockoctedt. [Ipocreiime mpocTpaHCTBEHHBbIE (DUTYpBI Ha IIOCKOCTH: TETpa’Jp,
KyO, napajjienenure, IoCTpOeHUEe CeUeHHM

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TIUIOCKOCTH: TCPICHIAUKYIIAPHBIC IIPSAMBIC B
MMPOCTPAHCTBE, MPAMBIC MAPATJICIIBHBIC U MEPIICHAUKYIAPHBIC K IIJIOCKOCTH, IMTPU3HAK
MEePIEHANKYIISIPHOCTH MPAMOM M TIJIOCKOCTH, TE€OpEMa O MPSMON MEePIEHANKYIIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXAY MPSAMOM U TJIOCKOCTHIO, IByrpaHHbIN
YTOJI, IMHEHHBIN yroJ IBYrpaHHoro yria. [lepnenaukymnsp u HaKJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 MIOCKOCTH, MPOEKIHs GUTyphI Ha
IJI0CKOCTh. [lepneHaAuKyIIpHOCTb MIOCKOCTEN: MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHuKyIspax

7.4

[lonsiTHe MHOTOTpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOIPAaHHUKA, BBINYKJIBIE H
HEBBINMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yrojbHas
npu3Ma, TpaHU U OCHOBAHUS NMPU3MBI, MpsiMas M HAKJIOHHAas MPHU3MBbI, OOKOBas U
MOJIHAs OBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMoyroabHbINA Mapaieenumne]
u ero cpoiictBa. [lupamuaa: N-yronbHast TupaMua, TPaHU U OCHOBAHHE TTUPAMU/IBL,
OOKOBas W MOJHAsA MOBEPXHOCTh MHUPAMUbI, MPABWIbHAS U yCeu€HHas MUpaMuia.
DOneMeHTbl Opu3Mbl W TUpaMuibl. [IpaBUiIbHBIE MHOTOTPAaHHUKHU: TMOHSITHE
MPaBWJIBHOTO MHOTOTpPaHHHMKA, MpaBUIbHAs NpU3Ma M MpaBUJIbHAs MHpaMUIA,
MpaBWJIbHAS TPEYroJibHAsA MUpaMua U MpaBUIbHBIN TeTpadap, KyO. [Ipeacrapnenue
O MPaBWIBHBIX MHOTOTPAHHHMKAX: OKTadap, AOJeKa’ap U ukocayapyrue CeueHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B nupamuiax, MapajiejIicnuIeaax, IMpaBHJIbHBIX
MHOT'OIpaHHUKaxX

7.6

Bbluucnenue 31€MEHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomansb
OOKOBOW TMOBEPXHOCTH W IIOJHOW MOBEPXHOCTH MPSIMOM NPHU3MBI, IUIOIIAIb
OCHOBaHHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMOi mpu3Mbl. [1nomans 60koBoi
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MOBEPXHOCTH M TOBEPXHOCTU MPABWIBHOW NHMPaMHIBI, TeopeMa O IUJIOMIAIH
yceu€HHo# nupamupl. [lorstue 06 00béMe. O0BEM mUpaMupl, IPU3MBI

1.7

[Tono6usie Tena B mpocTpancTBe. COOTHOMICHUSI MEXKIY TUIOIIASIMH TOBEPXHOCTEH,

00BpEMaMHU IO AO0OHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolre MIIMHAPUIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MoBepxXHOCTH. [lvymHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTb,
o0Opasytoias 1 0Ch, TIONIaAh OOKOBOW U MOJIHON TTOBEPXHOCTH

6.2

Konndeckasi MOBEpXHOCTh, OOpa3yroNIMe KOHHMYECKOW TIOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocCHOBaHUWE M BepIIMHA, 00pa3yromas
1 OCh, TUIOIIa/1h OOKOBOM M MOJTHOM MIOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromme
" BBICOTA, OCHOBAHUSA U OoKkoBas IMOBEPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, 1uaMmeTp, oAb MoBepxHocTu chepsl. Banmuoe
pacnofioxkenue chepbl M INIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomOunammu Ten BpalieHuss ¥ MHOTOTPaHHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
oKoJio cepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

6.6

[Tonsatue 06 oO6bEmMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienunena u cieactBuss u3 He€. OO0bEM HWIMHIpA,
koHyca. O0béM mapa u miomaas chepsl

6.7

[TomoOnbie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXAY  IUIOMIAASIMU
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

6.8

Ceuennst muiuHApa (Tapaiie]bHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOSIee Yepe3 BEPILUHY), CEUCHUs I1apa

6.9

BCKTOp Ha IINIOCKOCTH U B IPOCTPAHCTBCE. CnoskeHrue W BBIYUTAHHE BCKTOPOB.
YMHOXEHUE BCKTOpPAa HAa YUCJIIO. Paznoxenue BCKTOpPa I10 TpeM HCKOMILIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajuiCiaCiuIcaa. Pemenue 3aJa4d, CBA3aHHBIX C
NPUMCHCHUEM IIpABUJI JENCTBHI C BCKTOpaMu

6.10

HpﬂMOYTOJILHaSI CUCTCMaAa KOOPpAMHAT B HPOCTPAHCTBC. KOOp,Z[I/IHaTLI BCKTOpA.
HpOCTCﬁHIHC 3alauu B KOOpAWHATAaX. VYron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MMPpOU3BCIACHUC BCKTOPOB. Brrunciaenue YIJI0B MCXKAY MPAMBIMU U IJIIOCKOCTIMMU.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTOX ITPU PCIICHHUU I'COMCTPUICCKHUX 3ada4
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IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne Meromamu 10Ka3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMmeHue (GOpMyIHpOBaTh M OIEPUPOBATH TMOHATHUSMHU: OIPENEICHUE,
aKCHOMa, Teopema, CIIEJCTBHE, CBOMCTBO, IMPH3HAK, IOKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U NPOTUBOIMOJIOKHOE YTBEPXKACHHUE, MPUBOJIUTH MPUMEPHl U
KOHTPpHOPUMEPLI, HCIIOJIBE30BaTb MECTOJ MaTeMaTHYeCKOU WHIAYKIWH,
MIPOBOAWTE AOKa3aTCJIbHBIC PACCYXIACHUA TIIPU PCIOCHHUM  3ajad,
OLICHUBATH JIOTUYCCKYIO MMPpaBHUIbHOCTDH paCCY)I()IeHPII;'I; YMCHHC
OIICpUPOBATH MOHATUAMH: MHOXECTBO, IMOJMHOXKCCTBO, OIICpallU Hal
MHOXCCTBaAaMH; YMCHHEC HCIIOJIE30BATh TeopeTI/IKO-MHO)KeCTBeHHBIfl
armapar Jyisi OMCaHHsI PEabHBIX IPOIIECCOB U SBICHUH M NP PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX y4eOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBIA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaTh M OMUCHIBATh Tpadbl Pa3INIHBIMH

croco0aMu; UCTIOB30BaTh rpadbl PU PEIICHUH 33134

YMeHue onepupoBaTh MOHATUSAMH: HaTypajJbHOE YMCIO, LIEJI0€ YUCIIO,
CTEIEHb C LIEJbIM IIOKa3aTeleM, KOPeHb HaTypallbHOW CTENEeHHU, CTEIEeHb
C palMOHAIbHBIM  IIOKa3aTeJleM, CTEeNeHb C  JIeHCTBUTENbHBIM
nokasarenaeM, JOrapugM Uucia, CHHYC, KOCHMHYC U  TaHI€HC
IPOM3BOJILHOIO YMCJA, OCTATOK [0 MOJAYJI0, palMOHAIbHOE YHCIIO,
UppallMOHAIBHOE  YHUCJIO,  MHOXKECTBA  HATypajlbHbIX,  LIEJbIX,
pallMOHATIBHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHME HCIIOJIb30BaTh
IpPU3HAKU JETMMOCTH, HaUMEHBIIUI OOIMil nenuTens U HauMEHbLIee
oO1iee kpaTHOe, aITOpUTM EBKIMA MpH perieHny 3aa4; 3HAKOMCTBO C
pa3MYHBIMU  TNO3MLIMOHHBIMH  CHUCTEMaMM  CUHUCIICHUS;  YMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAXKEHUH CO
CTENEeHsMHU U Jiorapudmamu, mpeoOpa3oBaHus IPOOHO-PAUOHATIBHBIX
BBIPAKEHUI; YMEHHE OIEpUPOBATh NOHSTHUSIMHU: IOCIEIOBATEIBHOCTD,
apupmeTHyecKasi porpeccus, reoMeTpruIecKkas porpeccus, 6eCKOHEUHO

Y6BIBaIOIJ_[a$I reoOMETpHUICCKaA Mporpeccusd; YMCHUC 3aaaBaTb
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MOCIIEIOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (POopMyIT;
YMEHHE OIEPUPOBATH NOHATUSAMU: KOMIUIEKCHOE YUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb M apTyMEHT KOMIUIEKCHOTO Yncia, opma
3aMcyU KOMILJIEKCHBIX 4Hces (FeoMeTpudecKasi, TPUTOHOMETPUYECKas U
anreOpandeckasi); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIUIEKCHBIX YHWCEIl; ONMEPHPOBATh MOHATUSAMHU: Marpuma 2x2 u 3X3,

ONIPCACIIMTCIIb MaTPHUILIbI, FCOMeTpI/I‘-ICCKI/If/'I CMBICJI OIIPCACIIUTECIIA

YMeHne onepupoBaTh NOHATHSAMH: PAalMOHAIbHBIC, HPPALMOHAIIBHEBIE,
MOoKa3aTeabHble, CTENEHHbIE, JIorapu(pMHUUEcKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSMH: TOXJIECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHUE, ypaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHUE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX NPHUEMOB; peHIaTh
YpaBHEHUsS, HEPABEHCTBA M CHCTEMBI C TIApaMeTpOM; NPHUMEHSATh
YPaBHEHUs, HEPABCHCTBA, UX CUCTEMBI U1 PEIICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KHU3HU

YMenue omnepupoBaTh MOHATHUAMH: (YHKIHS, YETHOCTh (YHKIIHH,
MEePUOJUYHOCTh (PYHKUUHU, OTPAaHMYEHHOCTh (DPYHKIUH, MOHOTOHHOCTh
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaUMEHbIIee 3HAYeHUs
(GYHKIIMHM Ha TPOMEXYTKE, HEepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMY, TIepBasi ¥ BTOpas Npou3BOAHAsA (DYHKIIUU, TEOMETPUUECKUNA U
(u3nueckuif CMBICIT TMPOU3BOJHOM, MepBoOOpa3Has, oOnpenenEéHHbINI
UHTETpall; yMEHUE HaXOJWUTh aCUMNOTOTHI rpaduka (QyHKIUU; yMeHUe
BBIUUCIISATh MPOU3BOAHBIE CYMMBI, MPOU3BENEHHUS, YAaCTHOTO U
KOMITO3UIIMN (PYHKIUNA, HAXOJUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(yHKIMHM; yMEHHE HAXOAWUTh IMPOU3BOJIHBIC AIIEMEHTAPHBIX (DYHKIHIL;
YMEHHME HCIIOJIb30BaTh MPOU3BOAHYIO MJIsi HCCIEeNOBaHUS (DYHKIIHIA,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOUJICHOB C HMCIIOJIB30BAHHEM armapara MaTeMaTH4ecKoro
aHallM3a; TPUMEHATHh MPOU3BOIHYIO IJIs HAXOXKICHHS HAWITYy4dlIero
pelIeHus] B MPUKIAJHBIX, B TOM YHUCIE COLUATbHO-3KOHOMUUYECKHX H
(bu3nuecKuX 3aa4ax; HAXOAUTH MJIOMIAAU U 00BEMBI GUTYP C TOMOIIBIO
WHTErpana; MPUBOAUTH MPUMEPHI MATEMATUYECKOTO MOJICITHPOBAHHUS C

MIOMOIIIBIO TU(PepeHIINATbHBIX YPABHEHU N
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YMeHue omnepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHAs
GbyHKIMs, KOMIO3UIMS (DYHKUMN, JTUHEHHAs (YHKUMSA, KBaJpaTHYHAas
¢byHKIMS, paloHaibHast byHKIHS, CTETIEHHAas byHKIWMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMHU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpaUKH W3YyYEHHBIX (PYHKIUH, BBIMOJHATH MPEOOpPA30BaHMUS
rpaduKoB (YHKIUHA, HCIIOTB30BATh I'PpaUKH IS H3YyUECHUS MTPOIIECCOB U
3aBHCHMOCTEH, TPH PELICHUU 3a/1a4 M3 APYrUX Y4EOHBIX MPEIMETOB M
3a7a4d U3 peaJbHOM KHU3HH;, BBIpAKATh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BATh CBOWCTBA M rpaduku pyHKIMIA 115 perIeHn st
ypaBHEHM, HEPABEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPAMHATHOM IIJIOCKOCTH MHOYKECTBA PEIICHNUN YPaBHEHHU N, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4HCIE Ha
MIPOLIEHTHL, JOJH U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIyT, HAJIOTH, 331a4d U3 00JIaCTH yIpaBJICHUs JINYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U MX
CUCTEMBI N0 YCIOBHIO 3aJauyM, HMCCIEJOBATh IOJYYEHHOE DPEIICHHE U
OIICHUBATh MPaBAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBATh
peanbHble CUTyallud Ha S3bIKE MATEMAaTUKH; COCTaBIISATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI 10 YCJIOBHUIO 3a/1a4H,
UCCJENOBaTh IIOCTPOEHHBIE MOJENM C MCHOJb30BAHUEM amnmapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3y/IbTaT

YMeHue onepupoBaTh NOHATUSIMU: cpeiHee apuMeTHYecKoe, MeInaHa,
HauOoJIbIlIee U HaUMEHbIlIee 3HAYCHUS, pa3Max, TUCTIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Opa; yMeHUE M3BIIEKaTh, HHTEPIPETUPOBATH
uH(bOpMAaIIUIO, TPECTABICHHYIO B TA0IUIaX, HA qUarpaMmax, rpadukax,
OTpaXaroIIy0 CBOMCTBA pEaIbHBIX MTPOLIECCOB U SIBICHUMN; TPEIICTABISTh
UHGOPMAIIMI0O C TOMONIbIO TabNWIl H JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEeM TpadUuvecKux
METOJIOB U DJIEKTPOHHBIX CPECTB; TpaUueCKH UCCIeA0BaTh COBMECTHBIE
HAOMIOJICHWsI C TOMOIIBI0 JUarpaMM pacCeUBaHUS W JIMHEHHOM

perpeccuun

YMeHue OIepupoBaTh IOHATHUAMM: CIIydalHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYaHOTO COOBITHS; YMEHHME BBIYHUCIATH

BCPOATHOCTL C HCIOJIB30BAHHUEM Fpa(l)I/I‘lCCKI/IX MCTONOB; IPUMCHATH
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(GbopMyNBI CIOXEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OpPMYIy MOJHOM
BepoATHOCTH, (popMyny beprymim, komOuHaTOpHBIE (PAKTHI U HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUPOBAThH
NOHATUSMH: CIyJailHas BEJWYHMHA, pPACHpEIeNIiCHHEe BEpPOSTHOCTEMH,
MaTeMaTHYeCKOe OKUIAHWE, IHCIEPCUs M CTaHIAPTHOE OTKJIOHEHHE
CIlyYaifHOH BeNWYHMHBI, (YHKIMM pacrpelnesieHusT ¥ IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO W HOPMAJIBHOTO paclpe/eleHui;
YMEHHUE HCIIOJB30BaTh CBOWCTBA W3YYEHHBIX paclpenesieHuil Juis
pemieHus 3a1ad; 3HAKOMCTBO C TOHATHUSIMH: 3aKOH OOJBIIUX YHCEl,
METOJIbI BBIOOPOYHBIX WCCIECIOBAHUN; yYMEHHE NPUBOJHUTH IMPHMEPHI
MPOSIBJICHUST 3aKOHA OOJBIIUX YUCEN B MPHUPOJHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; YMEHUE OTIEPHPOBATH MOHATUSAMH: COUYETaHHE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YUCIO TIEPECTaHOBOK, OmHOM HbBIOTOHA, yMeHme
MPUMEHSTH KOMOMHATOPHBIE (DAKTHI U PACCYKICHHS ISl pEIICHUS 3a/1a4;
OIICHMUBATh  BEPOSATHOCTH  pEaJbHBIX  COOBITHIA, COCTaBJIATh

BEPOSATHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOJyYECHHBIN PE3YIIBTAT

YMeHue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA yria, IUIOCKUN yrodi,
JNBYTPaHHBIA Yroj, TPEXTPAaHHBIN Yroji, CKpEIIMBAIOIIHUECs MpsMBbIE,
MapajuiebHOCTh U NEPHEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yrou
MEXAY NPSMBIMH, YroJl MEXIy MPsIMOM U IJIOCKOCTBIO, YroJl MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHE UCIIOJIB30BaTh IPU
pelIeHUH 3aJa4 M3yuyeHHbIe (DaKThl U TEOPEMbl IUIAHUMETPUHU; YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIero MHUpa; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCIIMYHH, p€IIaTb CBA3aHHbLIC C HUMH IIPAKTUYCCKUC 3a1a4n

10

YMeHue onepupoBaTh MOHATUSAMU: IJIOMAAL (BUrypbl, 00BEM (uUrypsl,
MHOTOI'PaHHMK, MPaBUJIbHBI MHOTOTPAHHUK, CEYEHUE MHOTOI'pDAaHHHKA,
KyO, mapamienenunesn, Npu3Ma, OUpamuaa, ¢urypa u HOBEPXHOCTb
BpallleHMs, LIIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaab
HOBEPXHOCTU MUPAMU[BI, NMPHU3MBI, KOHYCa, IMJIMHApa, 00bEM KyOa,
HOpPSMOYTOJIBHOTO TapajuleNienunesia, MUPaMUabl, MPU3MBIL, IWIMHIPA,
KOHYca, 11apa, pa3BEPTKa NMOBEPXHOCTH, CEUEHUS KOHYCAa U IWIMHJIPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHUIO, CEYEHME Il1apa, IUIOCKOCTD,

Kacaromasacs C(pepLI, oujinHApa, KOHYCa, YMCHHC CTPOUTH CCUCHUC
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MHOTOT'paHHHUKA, U300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAILEHHUs, UX CEYCHHUs, B TOM YHCJIE C IOMOIIBIO dJIEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPUUYECKUX (PUTYpP, CAMOCTOSTEIHHO
(dbopMynHpoBaTh ONpeAeIeHUS N3y4aeMbIX (PUTYp, BBIIBUTaTh TUTIOTE3BI
O CBOMCTBax W MpHU3HAKaX r€OMETPUUECKUX (PUTyp, 0O00CHOBHIBATH HIIH
OTpOBEpraTh MX; yMEHHE TMPOBOAWUTH KIacCUPHUKAIMIO QHUTYp TIO
pa3IUYHbIM TMpPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS

11

YMeHne onepupoBaTh TMOHATHUSAMH: JBWKEHHE B MPOCTPAHCTBE,
napajIeNIbHBIA TIEPEeHOC, CHMMETPHsI Ha IJIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, INpeoOpazoBaHue MOAOOHUS, MOJ00HBIE (UIypBl; YMEHHE
pacrio3HaBaTh paBHbIE W MMOJO0OHBIE (QUTYPHI, B TOM YHCJE B TPUPOJIE,
WCKYCCTBE, apXHUTEKType; HUCIOJIH30BATh T'€OMETPHUYECKHUE OTHOIICHUS
TIPH pEIICHUH 33/1a9; HAXOJUTh T€OMETPUIECKHIE BETMIUHBI (JITTHHA, yroJ,
IJI011a/1b, 00BEM) MPHU PELICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U
W3 pealbHOMN XHW3HH, YyMEHHE BBIUMCIATH T€OMETPUYECKHAE BEIMIHHEI
(nmvHa, yroJ, miomanak, oO0BEM, IUIONIAJb TOBEPXHOCTH), HCIOJB3YS
M3Yy4YEeHHbIE (OpPMYJBl U METOMAbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
MUpaMUIbl, TTPU3MBI, KOHYCa, MWIMHJPA, TUIOMIAIs cephl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  MapajUiesienuneia, MUPaMUJIbl, MPU3MBbI, LWIMHIPA,

KOHYcCa, II1apa; yMEHHE HaX0UTh OTHOIIIEHHE 00BEMOB TIOTI00HBIX (Uryp

12

VYmenune OIICPUPOBATh IMMOHATHUAMU: MIPAMOYI'OJIbHAsA CUCTEMa KOOPAHUHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAWHATBI BEKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpAa Ha 4YHCIO, Pa3JIOKCHUC BEKTOpa II0 6a3Hcy,
CKaAJIIpHOC IIPOU3BEACHHUE, BEKTOPHOC IIPOU3BCACHUE, YIOJl MEXKAY
BCKTOpPAaMU; YMCHHUC UCIIOJIB30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO
Il peIICHUA TCOMETPUYCCKUX 3aJad W 3aJad JOpYrux y‘IC6HLIX

npecaIMETOB

13

VYMmenue BbIOMpaTh MNOAXOIAIIMHA METOA JJIs PpELIeHUs 3a7add;
IIOHUMAaHHUE 3HAYMMOCTM MATEMaTUKM B M3YYCHUM IPUPOIAHBIX W
OOIIECTBEHHBIX TMPOLIECCOB W  SBJIEHWH; YMEHUE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE, YMEHHUE IIPUBOJUTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCUHUCKOM U  MHPOBOU

MaTeMaTHU4eCKOH HAayKHu
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanenble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 Pammonanbubie  uyncna. OOBIKHOBEHHBIE W JECATUYHBIC JAPOOH, TPOLIEHTEHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajIbHOU crenenu. JlelcTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 CreneHbp ¢ muenbIM mokazarteneM. CTemnmeHb C palMOHAIBHBIM ITOKA3aTeNeM.
. CBolicTBa CTEMEHU
15 CuHyc, KOCHHYC M TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHbIle YHCTa. ApUPMETHYECKHE Omepalud ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnmx€HHble BBIYMCICHMS, IMpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUHCICHHM
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-palIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpudeckue HepaBeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CuCTeMbl JTMHEWHBIX ypaBHEHUH. OnpeenuTeNlb MaTPHIIBI
3 ®yukuuy 1 rpahuKu
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Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (GyHKIUS C HaTypalbHBIM M LENbIM IOKa3arteneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CBoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudpmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHUs! GYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHaTs! 1 BEKTOPBI
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Maremaruka:anrebpa v Hayaia aHanmsa, reomerpus. ['eomerpus. 10-11 kimacc. AtanacsiH

JI.C, byty3oB B.®., Kagomues C.b. u np. UznparensctBo "lIpocBemenne”

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Metonnueckue pekomenaauuu. ['eometpus 10-11

HUAU®POBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBHI CETU
NUHTEPHET

I'eomerpus. Meroanueckue pekomenganuu. 10-11 knaccer.

Cnam 'MA/ https://oge.sdamgia.ru/

POII

Mos mkona
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