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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe Tpu  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
F€OMETPUYECKUX 3aJla4y, YMEHHE BBIJBUIATh M OIpPOBEpPrarb TUIIOTE3bl HENOCPEICTBEHHO
HCIOJIb3YIOTCSL IPU PEIICHUU 33Ja4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYaIbHBIX CHOCOOHOCTEH OOydYaloIMXCS HPU H3YUYEHUU TIEOMETPHH, Kak
cocTaBJsifoOLIEN NpeaMeTHOM oOmactu «MaremaTnka M HHPOpMATHKa» dYepe3 obecreyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, crelM(UUHBIX F€OMETPUH, U HEOOXOAMMBIX JJIsl YCHEIIHOTO Ipo(eCcCHOHATbHOIO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reOMEeTpUU Ha YriyOJaEHHOM ypOBHE, PaCHIUPSIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYpbl U
(hopMHpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpOBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (UIypaX KaK O BaKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHUpa, 3HaHHE NOHATHMHOro ammapara 1o pasaeny «CrepeoMeTpus» ydeOHOro
Kypca reéOMeTpHUH;

(dbopMupoBaHHE yMEHHsI BJIAZIETh OCHOBHBIMM MOHATUSIMHU O IPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PEIlIeHUs 3a1a4;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (GopMHUpOBaHHE MOHUMAHUS POJIM AKCUOMATHKU IPU IPOBEICHUU
paccyxJIeHUI;

¢dbopMupoBaHME YMEHMs BIAJETh METOJAMHU JI0KAa3aTeIbCTB M AJITOPUTMOB PpEIIEHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad C [PAKTUYECKUM CoJep’KaHheM, (opMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAaCCYXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcsi, NO3HABATEIbHOM aKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI€OMETPHM: YMEHHUs
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYAIMSX W MPU U3YUYEHUH JAPYTUX y4eOHBIX MPEAMETOB, NMPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS peabHBIX CUTYAIMi, MCCIeIOBAHUSL
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Knaccax sBisoTcs: «lIpsMble M IUIOCKOCTH B TPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpaleHus», «BEeKTOpbI U KOOPAMHATHI B TPOCTPAHCTBEY, «/IBHKEHUS B IIPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUU Ha yriayonEéHHoM ypoBHe oOyuyeHus B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanue 00pa3oBaHHs, COOTBETCTBYIOLEE IPEIMETHBIM  pe3yjabTaTaM  OCBOEHUS
@enepanbHO pabodel MPorpamMMbl, pacipeAeICHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh OBJIAJICHHE T'€OMETPUYECKUMU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3/laTh yCIOBHA s qudQepeHnnanun oO0ydeHus, TOCTPOCHHS WHIUBUIYaTbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH OOYYarOIIMXCS K MPOJOJIKEHUIO U3yYeHUs MaTeMaTHKH ¢ Y4€ToM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro Kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Henenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
cKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapajuleibHbIE MpPSIMblE B MPOCTPAHCTBE, MApaJUIENbHOCTb TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue Guryp B mapajuieabHON NPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEeXAy HpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHble IJIOCKOCTH,
CBOICTBa NapaJuleabHbIX IIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[leprieHTUKYISIPHOCTE  TPSAMOM  HW  TJIOCKOCTH:  TEPHEHAWKYISPHBIE TpsSMbIC B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEHIUKYIISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW NEepHeHAUKYJIAPHON
mwiockoctu. OpTOroHanbHOE NMpoeKTUpoBaHME. [lepneHAnKymnsp U HaKIOHHBIE: PAcCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK NMEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYriasl B IPOCTPaHCTBE: YroJl MEXIY NPSAMOM U TJIOCKOCTHIO, IBYIPAaHHBIN YroJ, TMHEUHbBINA
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKN

Buznbl MHOrorpaHHMKOB, pa3BEpTKa MHororpaHHuka. [Ipm3sma: n-yronpHas mnpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM THapajulesienune] W ero cpoicrBa. Kparyaillime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IIpoctpanctBennas teopema Iludaropa. IMupamupa: n-
yroJibHasi MTUpaMua, MpaBuibHas U yceu€HHas nupaMubl. CBoiicTBa pédep U OOKOBBIX TpaHeit
MpaBUJIbHOM nupaMubl. I[IpaBuibHBIE MHOTOIpDaHHUKH: IMPAaBWIbHAs MpPU3Ma M IpaBUJIbHAs
MpaMuia, mpaBuibHas TPEYroiabHas MUpamMuaa U MpaBUIIbHBIA TeTpadap, Kyo. [IpencraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCASP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
MpaBUIILHOM TUpPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTrpusi B MpaBUIBHOM MHOTOTPaHHUKE: CHUMMETpHUS MapajuieJenuiena, CUMMETpUs
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJ€HHbIE U MPOTUBOIOJIOKHO HAINpPABIEHHbIE BEKTOpPHI. PaBeHCTBO



BEKTOPOB. JIeHCTBHUS C BEKTOpAMM: CJIOXKEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BekTopoB. (CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpéx BekTOopoB. [IpaBuno mnapawienenunena. Teopema O pPa3IoKEHUH BEKTOpA MO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJIMHATaAMH BEKTOpPAa M KOOpAMHATaMHU TOYEK. YTOJI
MeXy BekTopamu. CKalsspHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsaTus: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epI/I‘-IGCKaX
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHYcC, cdepa, map. Bzaumuoe pacnosioxenue cepbl U IUIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxeHune Ten BpaleHus Ha MiIockocTu. Pa3BépTka munHapa u konyca. CummeTpus
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U cieacteus w3 He€. OObEM NpsSAMOW M HAKIOHHOW MPU3MBI, IWJIWHIpA,
nupamMuibl 1 konyca. O6bEM 11apa U apoBOro CETMEHTA.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCAHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO chepsl, chepbl, BHUCAHHOHN B
MHOT'OTPaHHUK WJIU TEJIO BPAILCHUS.

[Tmomank MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomanas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoGpazoBanue mnomobus, romoTeTHs. PerneHue 3amad Ha IJIOCKOCTH C HCIHOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoenne ceyeHMH MHOTOTPAHHHMKOB M TEJI BpalICHUs: CEYEHHS LWIMHIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOoHyca (mapajuielbHble OCHOBAaHUIO H
MIPOXOJIALINE Yepe3 BEpUIMHY), CEYCHHS Il1apa, METOJAbI MOCTPOEHUSI CEUEHUMN: METO] CIIEOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/I IEPEHOCA CEKYILEN IITIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B pocTpancTBe. Onepanny HaJ BEKTOpaMu. BEeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOro yMHOKeHHs. lIpsiMoyronpHas cucrema KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOMA MpHU
pEeLIEHUU TEOMETPUYECKUX 3a]au.

JBu:keHusI B IPOCTPaAHCTBE

JBuxenuss mpoctpanctBa. OrtoOpakenusa. JIBwkenuss u paBeHCTBO ¢uryp. OOmiue
CBOWCTBA JBWXEHUU. Buabl NBWXKEHMI: NapaieNbHbI NEPEHOC, LEHTpajbHas CUMMETPHS,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr mpsMoil. [IpeobpazoBanus nogodus. [Ipsmas u cdepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «(I'EOMETPUS»
(YIJIYBJIEHHBII YPOBEHB) HA YPOBHE CPEJJTHEI'O OBIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BocIMTAHME:

c(OPMHUPOBAHHOCTH TPAXKIAHCKOW MO3UIHMK 00YJArOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOro oOIIecTBa, MPEICTAaBIEHUE O MaTEMaTHYECKUX OCHOBaX (PYHKIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHHA, TMPOIEIYp T'PaXKJAaHCKOTO 00mecTBa (BBIOOPHI, OMPOCHl M JPYTOE),
YMEHHE B3aUMOJEUCTBOBATh C COLIMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C MX (PYHKUIUSMU U
Ha3HA4YCHUEM;

2) maTpuoTHYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKTAHCKOM MJIEHTUYHOCTH, YBAXXEHUS K MPOLUIOMY U
HACTOSIIEMY POCCHMCKOM MAaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTHKEHMSM POCCHUHCKUX
MAaTE€MAaTHUKOB M POCCHMCKON MAaTEMAaTHYECKOW IIKOJIBI, MCIIOJIb30BAHUE ITUX JOCTHIKECHUN B JIPYTrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE IYXOBHBIX LIEHHOCTEH POCCHIICKOrO0 Haposa, CpOpPMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHHs, ITUYECKOTO MOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN HAYKH U
NEeSITeNIbHOCTBIO YI4EHOT0, OCO3HAaHUE JINYHOTO BKJIaJia B IOCTPOCHUE YCTOMYHMBOIO OYyAYIIEro;

4) acTeTHYECKOE BOCIIMTAHME:

JCTETUYECKOEC OTHOIIEHHE K MHUPY, BKIKOYas 3CTETUKY MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajay, pEUICHUH, pacCyXAEHUH, BOCIPUUMYHMBOCTb K MaTEMAaTUYECKUM acCHEeKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) pusnyeckoe BociMTaAHUE:

C(OPMHPOBAHHOCTh YMEHHUS NMPHUMEHATh MaTeMaTHUUYECKHE 3HAHMs B MHTEpecax 370POBOrO U
Oe3omacHoro o0pasa »KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0pOBbIO (30pOBOE IUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN M OTIbIXA, peryisipHas (pu3nyeckas aKTUBHOCTH), (pusnueckoe
COBEPUICHCTBOBAHUE IIPU 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBHON NEATEIBHOCTBIO;

6) TpyaoBoe BociuTaHMe:

TOTOBHOCTb K TpPYIy, OCO3HAaHUE LEHHOCTH TpPYIOJIIOOMs, MHTEpEC K pasIMYHbIM cdepam
Ipo(heCCUOHANILHON JIEATENIbHOCTH, CBA3aHHBIM C MaTeMaTUKOM M €€ MNPUIIOKEHUAMM, YMEHHE
COBepIlaTh OCO3HAHHBIA BbIOOP Oynymied npodeccun M peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE
IUTaHbl, TOTOBHOCTb M CIHOCOOHOCTh K MaTeMaTH4ecKOMYy OO0pa3oBaHHIO M CamMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH KU3HU, TOTOBHOCTb K AKTUBHOMY YYaCTHIO B PEIICHHUU IPAKTUYECKUX 3a]ad
MaTeMaTU4ECKON HalpaBIECHHOCTH;

7) 3K0JI0THYECKOe BOCIINTAHHE:

C(OPMHUPOBAHHOCTh  3KOJOIMYECKOW  KyJAbTYpbl, I[OHMMaHUE  BIHUSHHUS  COLIMAIBHO-
HKOHOMHYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOJHOMN U COLMAIBHON Cpe/ibl, 0CO3HAHHE III00aTbHOTO
XapakTepa HKOJOTHYECKUX MpoOeM, OpHEHTalus Ha NPUMEHEHHEe MaTeMaTHYeCKHX 3HaHUM Ui
peleHus 3a7a4y B 00JacTH OKpy»Karollel cpe/ibl, MIIaHUPOBAHUE MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX
MIOCJIEACTBUH JUISl OKPYXKAIOUIEH cpenpl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

Cc(OPMHUPOBAHHOCTE MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd W OOIIECTBEHHOH NpakTHKH, MOHMMaHHE MaTeMaTHYeCKOM Hayku Kak chepbl 4eroBe4ecKOi
JESITEIbHOCTH, 3TANlOB €€ pa3BUTUSA M 3HAYMMOCTH JJIs Pa3BUTHS LIMBWIN3ALMH, OBJIAJEHUE A3BIKOM



MaTeMaTUKH W MaTeMaTH4YeCKOu Ky.]IBTypOfI Kak CpCACTBOM TIIO3HAHWA MHpPA, TOTOBHOCTH
OCYIICCTBJIATDL MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTE MHANBUAYAJIBHO U B T'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble 1oruyeckue neicTBus:

BBISIBIISITH M XapPAaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKA MAaTEMATHYCCKUX OOBEKTOB, MOHSATHH,
OTHONIICHWA MEXJy TMOHATUAMH, (OPMYIUPOBATH OMPEACICHUS TOHSITHH, YyCTaHABJIMBAThH
CYIIECTBCHHBI MPHU3HAK KJIACCU(PUKAIINN, OCHOBAaHUS JUIsi OOOOIICHHS W CpPaBHEHUS, KPUTCPUU
MTPOBOIIMOTO aHAJIH3a,;

BOCIIPHHUMATh, (OPMYJIMPOBATE U MPEOOPa3OBBIBATH CYXKICHHS: YTBEPIUTCIBHBIE W
OTpHUIATEIIbHBIC, SJMHIYHBIC, YACTHBIC W O0OITUE, YCIOBHBIC,

BBISIBIISITH MAaTEMATHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPEYHSI B (paKTax, JaHHBIX,
HAOJIIOJICHUSX W YTBEPKJICHUSAX, TMpeiaratb KPUTCPUU IS BBISABICHHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JeNIaTh BBIBOJBI C HCIOJIH30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3AKITFOUSHUH 110 aHAJIOTHH;

MIPOBOJIMTH CAMOCTOSTEIBHO JOKA3aTeIbCTBA MAaTEMATHUSCKUX YTBEPKICHHUH (MPSMbIE H OT
MIPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, TTPUBOIUTH MPUMEPHI U KOHTPIPHUMEPHI, 000CHOBBIBATH
COOCTBEHHBIC CYXXICHHS M BBIBOJIBI;

BBIOMpATh CHOCOO pemnieHus ydeOHOW 3anayu (CpaBHMBATh HECKOJHKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrble ncciieqoBare/ibCKue 1eHCTBHSA:

HCIO0JIb30BAaTh BOMPOCHI KaK HCCIENOBATENbCKUM HMHCTPYMEHT I03HAHHUA, (OPMYIUPOBATH
BONPOCHL, (UKCHUpYIOLME MPOTUBOpEUHE, MpodiieMy, yCTaHAaBIUMBAaTh HCKOMOE U JIaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJUTH CAMOCTOSITEJIHHO CITITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHUE MO YCTAHOBJICHUIO
O0COOCHHOCTEl MaTeMaTH4eCcKOro OObEeKTa, SBJICHMSI, MPOIECcCa, BBISIBICHHUIO 3aBHCHUMOCTEH MEXIy
0o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMY;

CaMOCTOSITENIBHO (POPMYIHPOBaTH O0OOIIEHHS M BBIBOABI MO PE3yJIbTaraM IPOBEIEHHOTO
HaOJIOJICHUS, UCCIIEOBAaHUS, OLICHUBATh JIOCTOBEPHOCTh IIOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOXHOE PA3BUTHE IMPOLIECCA, & TAK)KE BBIABUTaTh MPEANOJIOKEHHS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaGora ¢ undopmanmeii:

BBISIBIIAATH JACQUIUTHl MH(OPMALIUU, JAHHBIX, HEOOXOMUMBIX Ui OTBETAa HAa BONPOC U A
pelIeHus 3a/1a4H;

BBIOMpaTh ~ MHPOpPMAIIMIO M3  HCTOYHMKOB  Pa3jMYHbIX  THUIOB,  aHAIM3HPOBATH,
CUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BHIOB U (OPM MPEICTABICHUS;

CTPYKTYpUpPOBaTh HH(OPMAINIO, MPEACTABIATh €€ B PAa3NUUYHBIX (opMax, WIUTFOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH TT0 CAMOCTOSITENIEHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE yueOHbIe 1eliCcTBUS
Oo0menue:



BOCIIpUHUMATH U q)OpMy.HI/IpOBaTL CYXXICHHA B COOTBETCTBUU C YCIOBUAMH U LECTISAMHA O6H_ICHI/I$I,
SICHO, TOYHO, I'PAMOTHO BLIPpAXKAaThb CBOKO TOYKY 3PCHHA B YCTHBIX U IMHUCBMCHHBIX TCKCTaX, HABATb
IIOSICHEHHUS 110 X0y pEeLIeHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyYEHHBIN PE3YyJIbTaT;

B XoAe OOCYXIEHHs 3aJaBaThb BOIPOCH IO CYIIECTBY OOCYXIAe€MOW TEeMbI, MpPOOJIEMBI,
pemaeMoﬁ 3aaa4y, BBICKA3bIBATb MJACH, HALCICHHBIC Ha IIOMCK PCHICHUA, COIOCTAaBJIATH CBOU
CYXKACHHUA C CYXICHHAMU [JPYIrux Y4YaCTHHUKOB JguUaliora, 06Hapy)KI/IBaTB pasiiniuce M CXOACTBO
MO3UINH, B KOPPEKTHOU (hopMe (GOpMYyITUPOBATH Pa3HOTIIACHSI, CBOU BO3PAKCHHUS;

NpeACTaBJIATE PE3YJIbTAThl PCIICHUA 3aJadd, OKCICPUMCHTA, MCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (hopMaT BBICTYIUICHUS C YYETOM 3ajad IMPE3CHTAUU U OCOOCHHOCTEH
ayJIUTOPHUH.

PeryisiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anusi:

COCTaBIIATh TUIAH, QJITOPUTM pEIICHHS 3a7add, BBIOUPATH CIIOCOO peIieHHs ¢ yIETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BAapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTEJLIEKT:

BIIQJICTh HABBIKAMHU TI03HABATEILHOW peQIIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBUU M
MBICIIUTEIBHBIX TIPOIECCOB, MX PE3YJIbTaTOB, BIAQJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca M pe3yJsibTaTa pelieHus MaTeMaTHIeCKON 3a/1auH;

MPEIBHUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHKHYTh TIIPH PEIICHWH 3aJad, BHOCHTH
KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, NAHHBIX, HAWJIEHHBIX OILIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3Y/IbTaTa LU U YCIOBUSIM, OOBSICHATh IPUUUHBI JOCTHKEHUS WU
HEJOCTHKEHHSI PE3YyJbTaTOB JIEATEIbHOCTH, HaXOAWTh OIIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJIbLHOCTD:

MOHUMATh W HCIOJIB30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHAUBUAYAJIbHON paboOThl mpH
pelieHny yueOHbIX 3a7a4, MPUHUMATh 1eJIb COBMECTHOM NIEATENbHOCTH, MIAHUPOBATH OPraHU3aIUI0
COBMECTHOM PalOThI, pacIpeesiaTh BUAbI paboT, JOrOBApUBATHCSA, 0OCYKIaTh MPOIECC U PE3ysbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B TPYIIOBBIX (opMax padboTel (0OCYXACHHS, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U HUHBIE), BBIMIOJHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM ACUCTBUSA C APYTUMU
YJleHaMHd KOMaHJbl, OIICHMBATh KayeCTBO CBOEro BKJIaJa B OOMIMI NPOAYKT MO KPUTEPUSM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K kon1ry 10 ki1acca oOyyaromuiicss HayYuTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUSAMH CTEPEOMETPUM MPH PELICHUH 33434 U
IIPOBEJICHUN MAaTEMATUYECKUX PACCYKICHU;

® IIPUMEHATh aKCUOMBI CTEPEOMETPUHU M CIEACTBUS U3 HUX IPU PEILIEHUU T'€OMETPUUYECKUX
3az1a4;

e KJjaccu(UIMPOBATh B3aUMHOE PACIOJI0KEHUE MPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;



cBOOOJTHO OMEpPUPOBATH TMOHATHUSMH, CBA3aHHBIMH C YIJaMH B TIPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXK LY IIPSIMOM U IJIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

cBOOOJTHO ~ pacro3HaBaThb OCHOBHBIE BHJBl MHOTOTPAaHHMKOB (TIpu3Ma, NHpaMHja,
MPSIMOYTOJIBHBIH Mapajuieienumnes, Kyo);

KJaccu(pUIMpOBaTh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KITACCH(HUKALINN;

CcBOOOJTHO  ONepupoBaTh NOHATHSIMH, CBS3aHHBIMH C CEYCHHEM MHOTOIPAaHHHKOB
IJIOCKOCTBIO;

BBINIOJIHATh TApajuIebHOE, LEHTPaJIbHOE M OPTOrOHAJIbHOE IPOEKTHpPOBaHHE (UIYp Ha
IJI0CKOCTBD, BBITIOJIHSTH U300pakeH!s! PUTyp Ha MIOCKOCTH;

CTPOUTh CEUYEHHS] MHOTOIPAHHUKOB PpAa3JIMYHBIMU METOJAaMH, BBINOJIHATH (BBIHOCHBIE)
IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHHU3Y;
BBIYMCIATh  IUIOIIAAM  TIOBEPXHOCTEH  MHOTOIpaHHUKOB  (MpuU3Ma,  MUpaMHJA),
r€OMETPUUECKUX TEJl C MPUMEHEHHEM (popMyII;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IMJIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU QUTYPBI;

CBOOOJHO ONEPUPOBATH IOHSATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM W KOOpAWHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUSI HAJl BEKTOPaMU;

pemath 3aJayd  Ha J0Ka3aTeJbCTBO MAaTEMaTHYEeCKMX OTHOIIEHHH U HaXOXKICHHE
reOMETPUYECKUX BEIMYUH, IPUMEHSSI U3BECTHBIE METOJbl MIPHU PEIIEHUH MaTeMaTU4eCKUX
3aJa4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CIOXHOCTH;

IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/aY;

U3BJIEKaTh, MPeoOpa30BbIBATE M HMHTEPIPETUPOBATh MHMOPMALUIO O MPOCTPAHCTBEHHBIX
reoMEeTPUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTekKaxX U pUCYHKaX;

IPUMEHATh IOJIydYEHHbIE 3HAHMs Ha MPAKTHKE: CPaBHUBATh M aHAJIM3UPOBATH pEaJbHbIC
CUTYalluu, NPUMEHATh U3YYEHHbIE MOHATHS B MPOLIECCE MOMUCKA PELICHUs MaTeMaTHYeCKH
c(OpMyINPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealIbHbIE CUTYAIMM HA SI3bIKE T€OMETpPUH,
UCCIIEI0BaTh MIOCTPOECHHBIE MOJIENIN € MCIIOJIb30BAHUEM I€OMETPUUYECKUX MOHATHH U TEOpeM,
anmapara aiureOpbl, pelarb IPaKTUYECKUe 3a/JadyM, CBSI3aHHbIE C HAXO0XAECHUEM
reOMEeTPUYECKUX BEJIUYUH;

UMETh NpPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS I'€OMETPUM KaK COCTaBHOM dYacTu
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kjacca oOyyaroniuiicss Hay4uTcs:

CBOOOJHO OIEpUPOBATh IMOHATHSIMH, CBSI3aHHBIMH C LWIMHAPUYECKOH, KOHHYECKOH W
cepryeckoil MOBEPXHOCTSIMU, OOBSICHATH COCOOBI MOJTy4CHHS;

OTIEPHPOBATH MOHATUSAMH, CBSI3aHHBIMU C TE€JIAMU BpAIllEHUs: [IHIIMHIPOM, KOHYCOM, cepoii
U I1apoM;

pacrio3HaBaTh Tejda BpallleHus (UWIMHAP, KOHYyC, chepa M 1map) U OOBSICHATH CHOCOOBI
MOJTy4dEHHUs TeJl BPALCHUS;

KJI1accU(UIMPOBATh B3aUMHOE PacIoyIoKEHHE Cephl U MIIOCKOCTH;

BBIUMCIIATH BEJITMYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpallleHHsl, 00bEMBI U TJIOLIAU
MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpAIICHUsS, TEOMETPUUYECKHX TeJl C MPUMEHEHHEM

hopmyu;



cBOOOJTHO ONEepupoOBaTh MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIMSIMH TeJ BpALICHHUS H
MHOTOT'PaHHUKOB: MHOTOTPaHHMK, BIIMCAHHBIN B cpepy U ONMUCAHHBIN 0KOJI0 chepsl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIN TEJIO BPalLCHUS;

BBIUMCIIATH COOTHOIICHHS MEXTy TUIOIIAsIMH MTOBEPXHOCTEH 1 00bEMaMu TIOJJOOHBIX Tel;
n300pakaTh U3ydaemble (DUTYPHI, BBHIIOJIHITH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (QHUTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS TEJ BPAILlCHHS,
W3BIIEKaTh, MHTEPIPETUPOBATh U IMPEOOpPa30OBBIBATh HMHPOPMALHUIO O IMPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaxX U PUCYHKAX;

cBOOOJTHO OTIEPHPOBATH MIOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH OTE€paIU HaJl BEKTOpaMu;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM cUCTEME KOOpUHAT;

pelaTh reoOMeTpUYECKUEe 33a4d Ha BBIYKMCIECHUE YIIIOB MEXIY MPSAMBIMH U IUIOCKOCTSIMH,
BBIYHMCIIEHUE PACCTOSHUI OT TOYKU JIO IJIOCKOCTH, B IIEJIOM, Ha NMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a IIPU PELICHUH;

CBOOOJHO ONEpUPOBATH MOHSTHUSIMH, CBS3aHHBIMU C JBM)KEHHEM B MPOCTPAHCTBE, 3HATh
CBOICTBA JIBIOKEHUN;

BBITIOJIHATh M300pa’keHNsI MHOTOTPAaHHUKOB U TeJl BpallleHUs MpHU MapayieIbHOM IEpeHoce,
LEHTPAJIbHOM CUMMETPHUH, 3€pPKAJbHONM CHMMETPUHU, IPU IOBOPOTE BOKPYr MNPSIMOU,
npeoOpazoBaHust OI00WS;

CTPOUThH CEYEHHS] MHOTOI'PAaHHUKOB M TE€J BpALICHMS: CEYEHHs LUIUHApa (MapajijiesibHO U
MEPIEeHIUKYIIIPHO OCH), CEUEHUsl KOHyca (MapajieIbHble OCHOBAHHUIO M MPOXOSIINE Yepes
BEpIINHY), CEUCHUS 1apa;

HCIIOJBb30BATh METOABl TOCTPOCHUS CEYEHMI: METOJ CIEJOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN MIIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKIACHUS;

NPUMEHSITh reoMeTpudyeckue (GakThl s  pELIeHHs CTepPeOMETPUYECKHX  3ajad,
MPEANOJIararluX HECKOJBKO IIaroB pPEeleHUs, €C/IM YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHOU
1 HEeSIBHOM (opMme;

pemiaTh 3aJayd  Ha JO0Ka3aTeIbCTBO MATEMAaTHUYECKMX OTHOIIEHMM M HAaXO0XJICHHE
F€OMETPUUYECKHUX BEJINYUH;

MIPUMEHATh MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI IMpU
pEeLIEHUN CTEPEOMETPUYECKUX 3a/ay;

MIPUMEHATH TOJyYEHHbIE 3HAHUS HA IPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATH U OLICHUBATh
peanbHble CUTYyallMM, NMPUMEHATh M3yYECHHbIC NOHSTHS, TEOPEMbI, CBOMCTBAa B IpoLEecce
MOUCKA PElICHUsI MaTeMaTH4eCKU CPOPMYITHUPOBAHHON MPOOIEMbl, MOIEIHPOBATH PeabHbIC
CUTYyallUM Ha $3bIKE TF€OMETPHH, HUCCIEHOBATh IMOCTPOEHHBIE MOJEIM C HUCIOJIb30BAaHUEM
TreOMETPUUECKUX MOHATHI W TeopeM, ammapara aiareOpbl, peliaTh MpPaKTUYeCKHE 3a/1adH,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUECKUX BEJINYMH;

UMETh NpEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS I'€OMETPHUM KaK COCTaBHOM dYacTu
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOE€ pacnoiokeHue npsiMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTD MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIE U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETMHBI OTPE3KA

[TonATHA cTepeoMeTpHUM: TOUKA, ITpsMas,
IJIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(0Tpe3KOoB), CepeIMHbI OTPE3Ka

[MonsiTus: IepeceKaronuecs MmIOCKOCTH,
TIePeCceKarOIINecs MPsMasi ¥ IIOCKOCTB;
MOJTyITPOCTPAHCTBO

[TonsTHs: Mepecekaronuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKOCTh;
MIOJIYIPOCTPAHCTBO

MHuororpaHHuKu, U300pakeHue
MIPOCTEUIINX IPOCTPAHCTBEHHBIX UTYP,
HECYHIECTBYIOIIUX 00HEKTOB

MHororpaHHUKH, U300pakeHue
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

AKXCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CIICACTBHA U3 HUX

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICOCTBUA U3 HUX. Cnoco0Obl 3aJaHus
IPSMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC.




O0603Ha4YeHNs IPSMBIX U TUIOCKOCTEH

10

N3006pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEPE3 UX
peopa. M3o0pakeHHE TIepeceUcHIS
ITOJy4EHHBIX IIJIOCKOCTEN.
PackpamBanue NoCTpOEHHBIX CEYEHUN
pa3HbIMU LIBETAMHU

11

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenune nepeceueHust
ITOJTy4EHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUI
pa3HbIMU LIBETAMU

12

N300paxkenue ceueHnit nupamubl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamrBanue NOCTpOECHHBIX CEUEHU
pa3HbIMU LIBETAMU

13

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX TUIOCKOCTEH.
PackpammBanue mocTpOSHHBIX CEUYCHUI
pa3HBIMU IIBETAMU

14

MeTto crie10B AJIs MOCTPOCHUSI CEUSHU I

15

Merton ciie1oB AJi IOCTPOCHUS CEUCHUM.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIOCKOCTEN

16

Merton creoB AJis IOCTPOCHUS CEUEHUM.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEN

17

IToctpoenue ceuenuil B nmupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3aHue




BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOCHUS

18

[TocTpoenue ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MTOCTPOCHUS

19

[TocTpoenue ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKCH U 3aIHCh II1aroB
MTOCTPOCHUS

20

[TocTpoenune ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MTOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOMOPLIMOHANBHBIX oTpe3kax. [lonobue
TPEYroJIbHUKOB

22

[ToBTOopenue nmnanumetpun: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4YepTexkax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonTtponbHas padoTa "AKCHOMBI
crepeoMmerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsmMbix B
npoctpancTBe. CKpeluBaronecs
npsimbie. [Ipu3Haku CKpemnBarOmuxcs
npsameix. [lapannensHbie IpsMbie B
MIPOCTPAHCTBE

25

Teopema o cymecTBoBaHUH U
€MHCTBEHHOCTH IIPSAMOM MapajuleIbHON
JAHHOM MPSAMOM, IPOXOASILEH Uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKalIeH Ha
JaHHOM mpsMoil. JIleMMa o nepeceueHnn
NapaJuIEIbHBIX NPSMBIX INIOCKOCTBIO




26

[TapamiensHOCTB TpeX NpsAMBIX. Teopema
0 TPEX MapajuleNIbHBIX NpAMBIX. Teopema o
CKPEUIMBAIOIIMXCS MPSAMBIX

27

[TapannenpsHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICILHOTO
npoektupoBanusi. M3o0paxkeHne pasHbix
¢buryp B napasiensHON MPOESKIUA

28

[enTpanbHas mpoekuus. Yroic
COHAIPaBJICHHBIMA CTOPOHAMM. YTOJI
MEXAY NPSIMbIMU

29

3amayn Ha JOKA3aTEILCTBO U
HCCIENOBaHNE, CBSI3aHHEIE C
PpacIoI0KEHUEM NIPSIMBIX B IPOCTPAHCTBE

30

[TonATHs: mapamIenbHOCTh NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IPSIMOU U INTIOCKOCTH.
CBolicTBa napauieIbHOCTH IPSIMOM U
IIJIOCKOCTH

31

FCOMeTpI/ILIeCKI/Ie 3aJa4i Ha BBIYUCIICHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
MapallICJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBC

32

[TocTpoenue ceueHus, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapajyIeIbHOrO APYrou npsimoil. Pacuér
OTHOILIEHUM

33

[TapannenpHas MpoeKIys, MPUMEHEHNE
JUI IOCTPOCHUSI CEYSHHH KyOa 1
napasienenumnena. CBoicTBa
napajuieJienumnea 1 Ipu3Mbl

34

HapannenLHLIe IIIIOCKOCTH. HpI/I3HaKI/I
MapaJiJICJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH, Hpoxoz[;nueﬁ




yepes TOUKY, HE MPUHAJICKAILYIO TaHHON
IJIOCKOCTH U CJIEJICTBUA U3 HEE

36

CpoiicTBa napauieabHbIX IJIOCKOCTEN: O
MapajuIeIbHOCTH MPSMBIX IEpECeUeHuUs
IIpH NCPECCUCHUM [IBYX MApaJIJICIIbHBIX
IIJIOCKOCTEHN TPETheH

37

CpoiicTBa napajuIeabHbIX MIIOCKOCTEN: 00
OTPE3KaxX MapaJlJICIbHBIX IMMPAMBIX,
3aKIIFOYEHHBIX MEXKAY MTapalIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH NPAMOii C
ABYMA TapaJIJICIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [lucaropa na
TUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuleJIenunena

41

Boruncnenue aiauH 0Tpe3KoB B KyOe U
MPSIMOYTOJIbHOM Napajuiesienurne e

42

[TepieHAMKYISAPHOCTD MPSIMOM 1
wiockoctu. [Ipu3nak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
TJIOCKOCTH

43

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipu3Hak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
TJI0CKOCTH

44

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
yepe3 TOUKY MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TJIOCKOCTH

45

IInockocTtu n NEPNCHAUKYJISAPHBIC UM
MPsAMBIC B MHOTOTPAHHHUKAX

46

IInockocTu n TNECPNCHAUKYJISAPHBIC UM




MPsAMBIC B MHOTOT'paHHHUKAX

47

IlepnieHuKyIsp ¥ HaKJIOHHASL.
[TocTpoenue neprneHuKymspa U3 TOYKU Ha

IPSIMYIO

48

[lepneHuKyIsip U HaKJIOHHASL.
[TocTpoenue neprneHuKymspa U3 TOYKU Ha

IPSMYIO

49

Teopema o TpEX nepHeHANKyIIpax
(npsimast u oOpatHasi)

50

Teopema o TpEX nepHeHaNKyIIpax
(npsimast u oOpatHasi)

51

Yroa Mexay CKpelBaroIuMUCS
TIPSMBIMH

52

[Tonck neprneHIMKyIspHBIX OPSIMBIX C
MOMOIILIO IEPIIEHANKYIIPHBIX
IJIOCKOCTEN

53

OpToroHaj bHOE MPOSKTUPOBAHHE

54

[TocTpoenue ceuenuit kyoa, MPU3MBI,
MPaBUJILHON MUPaMUbI C TIOMOIIBIO
OPTOTOHAJIBLHOW MPOEKIUU

55

[TocTpoenue ceuenuii Kyoa, MPU3MBI,
MPaBUJILHON MUPaMUIbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO MiockocTu. [lnockoctu
CUMMETpPHUIi B MHOTOTPaHHHKAX

57

[Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U
TJIOCKOCTH KaK CIEJICTBUE CUMMETPUU

58

IIpaBuibHBIE MHOTOTPpaHHUKHU. Pacuér
pacCTOSIHUNA OT TOYKH JI0 TIIOCKOCTH

59

IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 ILNIOCKOCTH

60

CriocoObl ONyCTUTh NEPIEHANKYIISAPHI:
CUMMETPHS, CABUT TOUKHU IO




NapaJuIeIbHON IPSAMOM

61

CaBur no HenapaieabHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

KonTtponsHas padora "B3anmuoe
pAacIOJIOKEHHUE NPSIMBIX U INIOCKOCTEHN B
npocrpaHcTee”

63

[ToBTOpEHME: yroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MeXIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/I'-IeCKI/Ie METO/bI BBEIYHUCIICHUA
yriia MEXOy NpAMBIMH B MHOT'OI'paHHUKAX

66

JIByrpanHsbIii yrosu. CBOMNCTBO JINHEWHBIX
YIJI0B IBYTPaHHOIO yIiia

67

[lepnieHIuKyNApHBIE MIIOCKOCTH.
CBolicTBa B3aUMHO MEPIECHANKYIISIPHBIX
IIJIOCKOCTEMN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
NepeceyeHus IByX IJI0CKOCTeN
MIEePIEeHIUKYISPHBIX TPEThEH MIOCKOCTH

69

[IpssMOYTOIBHBIN MapasuIeNenuIel; Kyo;
M3MEpeHusl, CBOMCTBA MPSMOYTOJIBHOTO
napajuiesienunea

70

TeopeMa 0 JUaroHaJii npsMoyroJibHOTO
ImapajiICJICImIiCia U CJIICACTBUC U3 Heé

71

CTepeOMeTpI/ILIeCKI/Ie 1 MPUKJIAAHBIC
3aaa4u, CBA3aHHbBIC CO B3aUMHbLIM
PACIIOJIOKCHUEM IPAMBIX U IIJIOCKOCTHU

72

HOBTOpeHI/ICZ CKpCIIUBAIOIINCCS TIPAMBIC,
MapaJiJICJIbHBIC IIJIOCKOCTHU B CTAHAAPTHBIX




MHOT'OIpaHHUKax

73

[Tapa mapayenpHbIX IJIOCKOCTEN HA
CKPCHIMBAIOIIUXCA MIPAMBIX, PAaCCTOAHUC
MCXKAY CKPCHIMBAOIIUMUCS IPAMBIMU B
IIPOCTBIX CUTYaLUSIX

74

PaccrosiHue oT TOUKH J10 TIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 INIOCKOCTH

75

Brruncnenue paccTosHAN MExX Ty
CKpELIUBAIOIIMMUCS IPSIMBIMHU C
ITOMOIIIBIO NEPIEHANKYIIIPHOHN TIOCKOCTH

76

TpéxrpanHblid yroj, HEpaBeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yria

77

DneMeHTHI C(heprUIeCcKOil TeOMETPHH:
reoJIe3NYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padoTa "Y1l u
pacctosiHus"

79

CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK
M €ro dJIEeMeHTHI"

80

[Tupamuna. Buasl nupamun. [IpaBunbnas
nUpamMua

81

[Ipusma. IIpsmas v HaKJIOHHAS TIPU3MBI.
[IpaBunbHas nmpu3zmMa

82

[Ipsimoit mapamnenenurne,
MIPSIMOYTOJIBHBIN NapajuieNenune, Kyo

83

Brimykibie MHOTOTpaHHuku. Teopema
Dilnepa

84

Beinykibie MHOrorpanauku. Teopema
Oinepa. [IpaBunbHbIE U NOTYIPAaBUIIbHbIE
MHOTOI'PaHHUKHU

85

KonTpospHast padota "MHOrorpaHHuKH"

86

[lonsTHE BEKTOpA HA MJIOCKOCTH U B
IIPOCTPAHCTBE




87 CymMa BEKTOPOB 1
88 Pa3HoCTh BEKTOPOB 1
89 [TpaBwiio napasurenenumena 1
90 YMHOKEHHE BEKTOPA Ha YHCIIO 1
91 Pasnoxxenue Bekropa o 0azucy Tpéx 1

BEKTOPOB, HE JISKAIUX B OJHOU

TUIOCKOCTH
92 CkalsipHOE MTPOU3BEICHUE 1
93 Brraucnienue yria Mex 1y BEKTOpaMH B 1

MPOCTPAHCTBE
94 [IpocTeiimme 3a1a4u ¢ BEKTOPaMHU 1
95 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1
97 [TpocTeiimme 3a1auu ¢ BEKTOPaMHU 1
98 O06001IeHre 1 cHCcTeMaTH3aIus 3HAaHUN 1
99 O0600111eH1e U crcTeMaTu3alus 3HaHu| 1
100 Hrorosas koHTpoJbHAS paboTa 1
101 Hrtorosas koHTpoJbHAs paboTa 1
102 O600611eHre U crcTeMaTu3alus 3HaHu! 1

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Ne Tema ypoka KoJunyecTBo yacoB Hara DJIeKTPOHHBbIE
n/n Bcero Kontpoabubie | IlpakTuyeckue | H3ydYeHuss | UHPpPoOBbIE
padoTsI padoThbI o0pa3oBaTejibHbIE
pecypcsl
1 [ToBTOopenue temsl "Koopaunars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
2 [ToBTOpenue tems! "CkansgpHoe 1
MIPOU3BEACHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria 1
MEXy BEKTOpaMHU B IPOCTpaHCTBE"
4 [ToBTOpEeHUE TEMBI "YpaBHEHNE TPSAMO, 1
MIPOXOJAIIEHN Yepe3 IB€ TOUKH"
5 VYpaBHEHHE ITIOCKOCTH, HOPMAJb, 1
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE ITIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
8 JluneliHble HEPABEHCTBA, JIMHEHHOE 1
MIPOrpaMMUPOBAHHE
9 JluneliHble HEPABEHCTBA, JIMHEHHOE 1
MIPOrpaMMUPOBAHHE
10 AHaTUTHYECKHE METOIbI pacyéTa yria 1
MEXAY NPSIMBIMU B MHOTOTPaHHHUKAX
11 AHanUTUYECKUE METOIbI pacuéTa yria 1
MEXY MIIOCKOCTSIMH B MHOTOTPaHHUKAX
12 dopmyra pacCTOSHUS OT TOUKH JI0 1
IJIOCKOCTH B KOOPAMHATAX
13 HaxosxeHue paccTosTHUN OT TOYKHU JI0 1
TJIOCKOCTH B KyOe
14 HaxoxzaeHne paccTosiHUM OT TOUKHU 10 1
TJIOCKOCTHU B MPABUIBHON MTUPAMHU/IE
15 KonTponpHas pabota "AHamuTHuecKast 1 1

reoMerpus”




16

CeucHus MHOT'OI'paHHUKOB: CTAHAAPTHLIC
MHOT'OI'paHHUKHU

17

CeucHus MHOTI'OI'paHHUKOB: MCTO/I CJICA0B

18

CequI/m MHOFOFpaHHI/IKOBI CTaHIIapTHI)IC
IUIOCKOCTH, TIEPECEUEHUS NPSIMBIX U
IJIOCKOCTEN

19

[TapannenpHble NPSAMBIE U TIIOCKOCTH:
NapaJuIeIbHbIE CEUCHUS

20

[TapannenpHble NPSAMBIE U TIIOCKOCTH:
pacy€T OTHONIEHUH

21

[TapannenpHble NPSAMBIE U TIIOCKOCTH:
YIJIbI MEXKIY CKPEIIMBAOIUMHUCS
NPSAMBIMU

22

[IepnenqukynsipHbIE IPSAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
MEPIEHIUKYISIPHBIX IUNIOCKOCTEN 1
IIPSAMBIX, CAMMETPUHA MHOTOTPAaHHUKOB

23

[lepnieHiuKynsapHbIE MPSMBIE U
IJIOCKOCTHU: TEOpEMa O TpeX
MIePIEeHIUKYIIIpax

24

[lepnieHiuKynsapHbIC MPSMBIC U
IJIOCKOCTH: BBIUMCIICHUS JUIUH B
MHOTOTPaHHUKAX

25

[ToBTOpEHUE: TUIOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOIA IEH, COOOPaKEHHMS 110 100U

26

[ToBTOpEHUE: TUIOMIAIM
MHOTOYTOJILHUKOB, (POpMYJIbI 1151
TJIOIA IEH, COOOPaKEHHMS 110 100U

27

[ToBTOpEHUe: mIomaIH
MHOTOYTOJILHUKOB, (DOPMYIIBI JISI
rionaien, cooopaxeHusl moa00oust

28

IInomagu ceyeHui MHOTOI'PaHHUKOB:
IJ1omagn HOBCpXHOCTCI’I, pa3pe3aHus Ha




4acTH, COOOpaxKeHMS MOA00us

29

[Tnomamyu ceueHnit MHOTOTPaHHUKOB:
TUTOIIA/IU TIOBEPXHOCTEH, pa3pe3aHust Ha
9acTH, COOOpaXKeHUS MOA00us

30

KonTtponsHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTOT'PaHHUKOB"

31

O6béM Tena. O0beM MPSIMOYTOJIBHOTO
napauleIenunesaa

32

3amaun 00 yIBOEHUHU KyOa, O KBaJpaType
Ky0a; 0 TPUCEKITH yIiia

33

CrepeomeTprueckne 3a/1a4u, CBA3aHHBIE C
00BEMOM MPSAMOYTOJIBHOTO
napauleIenunesa

34

[Ipuknagaeie 3a1a9n, CBSI3aHHBIE C
BBIYKCIICHHEM 00BEMA MPSIMOYTOJIHBHOTO
napajuiesienunesaa

35

O06BEM TIPSIMO TPU3MBI

36

CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB IPSIMON IPU3MBI

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSMOI IPU3MBI

38

Boruncnenue 00bEMOB Tl ¢ TOMOUIBIO
onpenenéHHoro uHrerpaga. OobpEm
HaKJIOHHON IIPU3MBI

39

Brruncnenue 00bEMOB TN ¢ TOMOMIBIO
onpenenéuHoro uurerpaia. O0bEM
MIUPaAMU/IBI

40

dopmyna 00bEMa MUpaMUAIbL.
OTtHoteHue 00bEeMOB MTUPAMHU/T C OOIITUM
YIJIOM

41

®opmyna 00bEMa MUPaMHUIBL.
OTHomeHne 06beMOB MUPaMUJ € 0OIIUM
yIioM




42

CrepeoMeTpHUECKHe 3a/1a9H, CBSI3aHHBIC C
00bEMaMU HAKJIOHHOM MTPHU3MBI

43 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
00BEMaMU HPaAMUJIBI

44 [Ipuknagaeie 3agaun mo Teme "OObEMBI
Ten", cBsA3aHHbBIE C 00BEMOM HAKJIIOHHOMN
TIPU3MBI

45 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE C 00BEMOM TUPAMUIBI

46 [Ipumenenne 00bEMOB. Beiuncnenue
PacCTOSIHUS JI0 TUIOCKOCTH

47 KonTtponpras padota "O0bEM
MHOT'OrpaHHUKa"

48 [unuaapudeckas MIOBEPXHOCTD,
00pa3yromnue MHINHIPUIECKON
MTOBEPXHOCTH

49 Hunmuuap. [psmoit kKpyroBon MUIHHAP.
[Tnomanas MOBEpXHOCTH HMIMHIIPA

50 Konndeckas moBepXHOCTh, 00pa3yromme
KOHUYECKOU moBepXHOCTH. KoHyC

51 Ceuenune KOHYyca TUIOCKOCTBIO,
napajuIeNIbHOM MIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tmomaabs 60KOBOY MOBEPXHOCTH H
TMIOJIHO MOBEPXHOCTH KOHYCa

54 [Tmomaabs 60KOBOY MOBEPXHOCTH H
TMIOJIHO MOBEPXHOCTH KOHYCa

55 CrepeomeTrpuueckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CEYCHHI UIIMH]IPA, KOHYCa

56 CrepeoMeTpHuueckue 3a1auu Ha

A0Ka3aTCJIbCTBO U BBIYUCICHUC,
IIOCTPOCHUECM CeuYeHUI NUJIMHOpPA4, KOHYCA




57

HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C
MUJIIMHAPOM

58

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxeHue mapa

61

Ilepeceuenue cdepsl 1 mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKre 3a1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chepoi U IapoMm,
MTOCTPOCHUEM HX CEYEHHI MI0CKOCTHIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chEepoi U MIapoM,
MTOCTPOCHUEM UX CEYCHHH MIO0CKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
cthepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH,
CTaHIapTHBIC MTOA00US

68

Paznuunsbie KOM6I/IH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'pPAaHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3agauu o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

71

KonTtpospHast padota "Tena u




IIOBEPXHOCTH BpaleHus"

72

O06béM mnuaapa. Teopema 006 00bEMe
MIpsAMOTro NUJIMHApPA

73

Brrunciienne 005EMOB TEI € IOMOIIBIO
onpenenéHHoro uurerpana. Oobém
KOHYca

74

ITmomanu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeoMeTpHUeCcKUE 3a/1a4l, CBSI3aHHbIE C
BBIYMCIIEHUEM 00bEMOB LIWIMH/PA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OOBEMBI U
TJTON[A1 TOBEPXHOCTEN Ten"

77

O0BEM mapa U mapoBOro CEKTOPA.
Teopema 06 o0nEme mrapa. [Tnomans
ctepnl. CTepeoMeTpruIeCKUe 3a/1a4H,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
rapa, apoBOTro CErMEHTa M IapOBOTO
CeKTOpa

78

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
mI0mabo cepbl. COOTHOIICHUS MEXKTY
IJIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMH
OTO0OHBIX TE

79

[TonoOHbIE TEMa B MPOCTPAHCTBE.
N3menenne o0bEéMa rpu moo0uu.
CrepeoMeTpHYECKUE 3a/1a4M, CBI3aHHbBIC C
BBIYHCIIEHHEM 00BEMOB TeJ U IIOIIAAeH
TOBEPXHOCTEH

80

KonTponsnas pabora "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

81

JIBr>keHus npoctpaHcTBa. OTOOpakeHusI.
JIBr>keHus U paBeHCTBO ¢uryp. OOmue
CBOMCTBA JIB)KCHUM




82

Bunb!l nBuKeHUN: TapauieIbHbINA
IIEPEHOC, LICHTPAJIbHAsL CUMMETPU,
3epKaJIbHasi CAMMETpPUS, IOBOPOT BOKPYT'
psIMOM

83

[Ipeo6pazoBanwms mogoous. [Ipsmas u
cdepa Diinepa

84

FCOMeTpI/I‘-IGCKI/Ie 3aaa4i Ha IPUMCHCHUC
JABMOKCHUA

85

Kontponbnas padota "BekTops! B
npocTpaHcTee”

86

O6o6maromniee nopropeHue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[TapamienbHOCTD NPSMBIX U MIJIOCKOCTEN
B IPOCTPAHCTBE"

87

O6o06mmaromniee nopropenue 11 noustuii u
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CHCTEMaTH3aIUsl 3HAHUI:
"Bektopsl B npocTpancTse"

88

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"Bektopsl B npocTpancTse"

89

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 1011
KJIACCOB, CUCTEMaTH3aIs 3HAHUI:
"O6beM MHOTOrpaHHUKA"

90

O6o06matomiee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"O6beM MHOTOTpaHHUKa"

91

O6o6m1aromniee noroperue 11 nmoHsATHi U
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allUs 3HAHUI:




"[nomaam mMoBEpXHOCTH U 0OBEMBI
KpyrJibIX Ten"

92

Oo6o6maromee moBroperue 11 moHsTHi U
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"[1nomaau noBEpXHOCTU U O0BEMBI
KpyTrJibIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Wrorosas KoHTposIbHas paboTa

[EEN

95

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTH3allnsl 3HAHUI

96

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

98

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KCHEPHBIX U




KOMIIBOTCPHBIX TEXHOJIOT Uit

102 WcTopus pa3BUTHS CTEPEOMETPUM KaK 1
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHXKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHIA
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro | 00pa3oBaTe/bHOH MPOrpaMMbl Cpe/iHero 001ero o0pa3oBaHus
pe3yJibTara

7 I'eomerpus

7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTh

7.2 [IpuMeHsATh aKCHOMBI CTEPEOMETPHH W CJCICTBHS M3 HUX IPH PEIICHUH
TeOMETPUIECKUX 3314

7.3 OnepupoBaTh TOHATHSIMHU: TAPAJUIETBHOCTh W TEPIEHIUKYISIPHOCTH
NPSIMBIX U INIOCKOCTEN

7.4 KnaccuguimpoBars B3auMHOE pacIoOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
POCTPAHCTBE

7.5 OnepupoBaTh NMOHATHSAMH: JIBYTPaHHBIA YroJ, TpaHW JBYIPAHHOIO YIJIa,
peOpo JBYTpaHHOTO yIJia, JIMHEHHBIH yrojl IBYTPaHHOTO Yria, IpaycHas
Mepa JIBYTpaHHOIO yria

7.6 OnepupoBaTh TMOHITHSAMH: MHOTOTPAaHHHK, BBITYKIBIA W HEBBITYKIIBIN
MHOTOT'PaHHUK, JIEMEHTHl MHOTOTPaHHUKA, IIPAaBUIIbHBI MHOTOTPaHHHUK

1.7 Pacmo3naBath OCHOBHBIE BHJBl MHOTOTPAaHHHUKOB (TIUpamMuaa, MpHU3MA,
MPSIMOYTOJIbHBIN Napajuiesenunes, Kyo)

7.8 KnaccudumupoBat ~ MHOTOTpaHHHUKH,  BBIOMpass  OCHOBAaHHMS IS
KJ1accu(uKauy (BBIIYK/IbIE U HEBBIMYKJIbIE MHOTOTPAaHHUKHU, IIPAaBUJIbHBIE
MHOTOI'PaHHUKH, NTPSIMbIE U HAKJIIOHHBIE IPU3MBbI, apajlyIeJICIUIIE Ibl)

7.9 OnepupoBaTh NOHATUSAMH: CEKYIAs INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB

7.10 OOBICHATH MPUHIIMIBI IOCTPOCHUSI CEYCHH MHOTOTPAHHUKOB, MCIOJIB3YS
METO/I CJIEI0B

7.11 CtpouTh ce4eHHUs MHOTOIPDAaHHMKOB METOAOM  CJEIOB, BBIIOJIHATh
(BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIYp:
BUJ CBEPXY, COOKY, CHU3Y

7.12 Pematp 3amaun Ha HaXOXKIEHHE T'€OMETPUYECKHX BEIMYMH MO 0O0pasiam
WIA QITOPUTMaM, IPUMEHAS H3BECTHbIE AHAIMTHUYECKHE METOJbl IpU
pellIeHNH  CTaHJApTHBIX MaTeMaTMYeCKMX 3aJad Ha  BbIYUCIICHHE
pPacCTOSIHUNA MEeXIy JIBYMsI TOYKAaMH, OT TOYKH JO MPSIMOH, OT TOYKHJO
IUIOCKOCTH, MEX]ly CKPELTUBAOIIUMUCS NPSIMBIMU

7.13 Pemate 3amaum Ha HaXOXKJECHUWE I'€OMETPHUYECKUX BEJIMYMH MO 0Opa3nam
WIA QIrOpUTMaM, IPUMEHAS H3BECTHbIE AHAIUTHUYECKHE METOJbl IpHU
pELICHUM CTaHJApTHBIX MaTEeMaTHYEeCKMX 3a/ad Ha BBIUYMCIEHUE YTJIOB
MEXY CKpPELIMBAIOIIUMUCS MPSIMBIMH, MEXIY MPAMOW U IJIOCKOCTBIO,
MEXy TNIOCKOCTSIMH, IBYTPaHHbIX YIJIOB

7.14 Bbrancnare 00bEMBI M IUIOINAAN OBEPXHOCTEH MHOTOI'PaHHUKOB (IIpHU3Ma,
nupamMypzia) ¢ NpUMeHeHHeM (GOpMYJl, BBIYHMCIATH COOTHOLIEHHS MEXITY
IUIOIASIMU IOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOTOIPAaHHUKOB

7.15 OmnepupoBaTh MOHATHSAMHU: CHUMMETPHUS B INPOCTPAHCTBE, LEHTP, OCb HU
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI

7.16 W3BnekaTh, mnpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALHUIO O

MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Urypax, NpeaCTaBICHHYIO Ha
YepTekax U pUCyHKax




7.17

[IpumensTe reomeTpuyeckue (aKThl IS PELICHUS CTEPEOMETPHUECKUX
3a/a4, MPEAIOJIAraloIUX HECKOJIBKO IIAaroB pELICHMs, €CIU YCJIOBUSA
MIPUMEHEHHS 3aJIaHbI B SIBHOH (opme

7.18

[IpuMeHATs mpocCTEHIIME IPOTrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4

7.19

[IpuBOouTE NmpHMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U
JKU3HU, PACIIO3HABATh IPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHATH MOJy4EeHHBbIE 3HAHWS HA NPAKTHUKE: aHAIM3UPOBATh pEalbHbIC
CUTYallMM U MPUMEHSTh U3yYEHHBIE MIOHATHUS B IPOLIECCE MTOUCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYITHPOBAHHON MPOOIIEMBI, MOJICIIMPOBATh PEATbHBIC
CUTyallUM Ha S3bIKE I€OMETPHUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIH C
HCII0JIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TEOPEM, ammapara anreopsl,
pemiate  INPAaKTHYECKHE  33Ja4d,  CBS3aHHBIE C  HAXOXJEHUEM
r€OMETPUYECKUX BEJIMYUH

11 KJIACC

Kon
NpoBepPsieMoOro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi POrpaMMbl CpeIHero o01ero o6pa3oBaHus

6

['eomeTpus

6.1

OmnepupoBaTh TOHSATHIMH: IHIMHIPHYECKAass MOBEPXHOCTh, 00Opasyromme
MWIMHIPUYIECKON TMOBEPXHOCTH, IMIIMHIAP, KOHHYECKas IOBEPXHOCTH,
o0pasyrone KOHHYECKOW TOBEPXHOCTH, KOHYC, chepryeckasi MOBEPXHOCTh

6.2

Pacnio3naBate Tena Bpamenus (MUIMHIP, KOHYC, cdepa U map)

6.3

OOBICHATH CITOCOOBI TIOJIYUYCHHUS TEJ BPAIICHUS

6.4

KnaccudumupoBaTs B3anMHOE pacmnosiokeHue chepbl U MI0CKOCTH

6.5

OnepupoBaTh TMOHSATUSMHU: IIIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTAa,
BBICOTA CErMEHTa, IIapOBOW CIIOM, OCHOBaHHE MIAPOBOTO CJOS, BBICOTA
[IAPOBOTO CJIOS, IAPOBOI CEKTOP

6.6

Boruncnate 00BbEMBI M IUIOMIANM  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUYECKUX TeJl C MPUMEHEHHEeM (popmy

6.7

OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHHMK, BIIMCAaHHBII B cdepy u
OTHCaHHBII 0KOJIO cdepsrl, chepa, BIUcaHHAS B MHOTOTPAHHHUK WIIU TEJO
BpallleHUs

6.8

BBIUMCIIATE COOTHOIICHUSI MEX/TY IJIONIAJIIMU IIOBEPXHOCTEH U 0ObEMaMu
IMOIOOHBIX TEI

6.9

N3o00paxkate u3zyuaemble GUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbINOnHATE  (BBIHOCHBIE) IUIOCKME YEpPTEKHM M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBepXy, COOKY, CHM3Y; CTPOUTh CEUYEHHUS TeIl
BpAaLCHUS

6.11

W3BnekaTb, WHTEPHOPETHPOBATH M IPeoOpa3oBbIBaTh HH(GOPMAIHIO O
IPOCTPAaHCTBEHHBIX TIE€OMETPUUYECKHX (UTypax, TMpEACTaBICHHYIO Ha
YepTekax U pUCyHKax

6.12

HpI/IMeHHTL TreOMCTPHUICCKUC (l)aKTBI AJId pelICHUsT CTCPCOMETPHUICCKUX
3ala4, MNOpCAnoJiararomux HECKOJIbKO MIaroB peuicHusA, cCCJIN YCIOBUA
IIPUMCHCHHUS 3a/IaHbI B SIBHOH (I)OpMC

6.13

OHepI/IpOBaTL TIOHATUCM: BCKTOP B IIPOCTPAHCTBC




6.14

BLIHOHHSITB [[eﬁCTBPISI CIIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHO)KCHI/ISI BeKTOpa Ha 4ucjio, O6TJSICHS'ITL, KaKnuMHu CBOﬁCTBaMH OHH
o0mamaroT

6.15 [IpuMeHATH PaBWIIO NAPALIEIICIIUIIEAA IIPU CII0KEHUU BEKTOPOB

6.16 OnepupoBaTh TMOHSATHSAMH: JIEKApPTOBBl KOOPAMHATHI B TPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YroJl
MEXy BEKTOpPaMH, CKaISIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE H
KOMILIAHAPHBIE BEKTOPHI

6.17 Haxomute cymMy BEKTOPOB M IPOM3BENECHHE BEKTOpAa HA 4YHUCIIO, YIOJ
MEXIy BEKTOpaMH, CKAJIIPHOE IMPOW3BEJCHUE, PACKIAAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIHHAT

6.19 Pemate mpocreiimue reoMeTpuUecKue 3a/aud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJIa

6.20 Pemrate 3amaunm Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKHX OTHOIICHUH W
HAXOXXJICHHE TeOMETPUYECKHX BEIUYMH MO o0pa3laM WU alrOpUTMaM,
NpPUMEHSST ~ W3BECTHBIE  METOABl  INPH  PEIIEHHH  CTaHIApTHBIX
MaTeMaTUYECKUX 33124

6.21 [IpumensTs mpocTeilline MporpaMMHBIE CPEICTBa M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUECKUX 3a7a4

6.22 [IpuBoUTE MpUMEpPbl MaTEeMaTHUYECKHUX 3aKOHOMEPHOCTEH B MpHUpOAE M
KM3HU, PACIIO3HABATH NMPOSIBICHNE 3aKOHOB T€OMETPUH B HICKYCCTBE

6.23 [IpumeHsTh MOTydeHHBbIE 3HAHUS HAa MPAKTHKE: aHAJU3UPOBAaTh pealibHbIe

CUTYallud U MPUMEHATh U3yUCHHbIE MOHATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4eCKu CPOpPMYIUPOBAHHON MPOOIEMBI, MOJECTUPOBATH PEAIbHbIE
CUTyallud Ha S3bIK€ TEOMETPUH, MCCIEA0BATh TOCTPOCHHBIE MOJETH C
WCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aireopsl,
pemiatb ~ MpakTUYeCKHe  3ajaud,  CBA3AHHBIE C  HAXOXJICHUEM
T€OMETPUYECKUX BEJIMYMH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomeTpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacrionokeHne npsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TaPAIIIICIbHBIC
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hap&HHGHBHOCTL nNpsAMbBIX U MIOCKOCTEH B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MNapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHaAITpaBJICHHBIMU
CTOPOHAMH, YroJl MEXIy MpPSAMbIMUA B MNpOCTpaHcTBE. [lapauienbHOCTH IIIOCKOCTEM:
MapajuiedbHble IJIOCKOCTH, CBOMCTBA MapajUIebHbIX IIocKkocTel. IIpocreiimme
MPOCTPAaHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpadap, KyO, mapaienenumne],
MOCTPOCHUE CEUCHUI

7.3

[lepneHUMKYISIpHOCTE NPAMOW M IUIOCKOCTH: IEPHNEHIUKYISIPHBIE TIpsSMbIE B
IIPOCTPAHCTBE, NPSIMbIE NapaJJICIbHbIE U MEPIEHANKYISAPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTH NPSIMOUM M INIOCKOCTH, TEOPEMa O MPSAMOM NMEePNEHAUKYIIPHON
IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJ MEXAY NMPSIMOU U TUIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JINHEHHBIM YroJl IBYTPaHHOIO yria. [IepneHuKyisap U HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM A0 MJIOCKOCTH, IPOEKIHs (PUTYyphl HA
IJIOCKOCTh. [lepneHauKyIsIpHOCTh MIOCKOCTEN: NMPU3HAK NEPIEHIUKYIIPHOCTH IBYX
mIockocTeil. Teopema o TpEX MepreHIUKYIIsSIpax

7.4

[loHsiTHE MHOTOTrpaHHHMKA, OCHOBHBIE D3JEMEHTHl MHOTOTPAaHHUKA, BBINYKJIbIE H
HEBBINYKJIblE MHOTOTPAHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpusma: nN-yrospHas
pu3Ma, TpaHH M OCHOBAHUS MPHU3MBL, MpsiMas ¥ HaKJIOHHAs MPHU3MBbI, OOKOBas U
IOJIHAsl TIOBEPXHOCTH Mpu3MblL. [lapamienenunesn, npsiMOYrobHBIN Mapajljiesenumnes] u
ero cpoiictBa. [lupamuna: N-yronbHas nupamuja, TpaHU U OCHOBAaHUE MUPAMUJBI,
OOKOBas W TOJIHAS TOBEPXHOCTh NMUPAMUIbI, NMPaBUIbHAS M YyCeu€HHas MUPaMHJA.
DOneMeHTbl NOpuU3Mbl UM nUpaMuibl. [lpaBuiibHBIE MHOTOTPAaHHHMKH: TIOHSITHE
MPaBUJIBHOTO MHOTOTpPaHHMKA, IMpaBWIbHAS IMpU3Ma M MpaBWiIbHAas MHpPaMHUA,
MpaBWJIbHASL TPEYroJibHASI MUpaMUJIa U MPABUIbHBIN TeTpasap, kyo. [Ipencrasienue o
MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTadap, MAOoJeKa’ap U ukocayapyrue CeueHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMCTPHUS OTHOCHUTCIbHO TOYKH, HpHMOﬁ, IINIOCKOCTH.
OneMeHTHI CUMMCTPHUU B nmupamMuiax, mapauiCiICimIicaax, IIpaBHUJIbHBIX
MHOTI'OI'PAHHUKAX

7.6

Bbluncnenue »51eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [lnomans
O0KOBO OBEPXHOCTHU U MOJHON MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIOLIAa/1b OCHOBAHUH,
TeopemMa 0 O0KOBOM MOBEPXHOCTHU MpsAMOM mpu3Mel. [1nomans 60koBoi MOBEPXHOCTHU U
MOBEPXHOCTH TPaBUIBHON MUPaMUAbI, TEOpEMa O IUIOLAJM YCEYEHHON MMpaMHIbL.
[Tonsitue 06 066éMe. OO6BEM nUpaMuIpbl, IPU3MBI

7.7

HO,Z[O6HLI€ TCJIa B IIPOCTPAHCTBEC. CooTHoIIeHHS MCKAY IUIoIaAaIMu HOBCpXHOCTeﬁ,
00BEMaMH HO,Z[O6HLIX TCI

11 KJIACC




Kox

HpOBepﬂeMblﬁ JICEMECHT COACPKAHUA

I'eomerpus

6.1

HunuHapuyeckas MOBEPXHOCTb, 00pasyrolue HWINHIAPUYECKON MOBEPXHOCTH, OCh
HWIMHAPUYECKON moBepxHOCTH. LlmmmHap: ocHoBaHWS W OOKOBas TOBEPXHOCTD,
00pa3yromas 1 oCkh, IIIONIA b OOKOBOH M MOJIHON MOBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00pa3yroliie KOHNYECKOW OBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKOW TOBepXHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 00pa3yrooias H OCh,
IIonaab OOKOBOW M IOJHOH TOBEPXHOCTH. YCCUEHHBIM KOHYC: oOpasymomue u
BBICOTA, OCHOBAaHUA U OoKoBas IOBEPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, AMameTp, IIONIaab MOBEpXHOCTU cheprl. B3anmHoe
pacrionoxenue chepbl W IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIOmaab

cdepbl

6.4

N300pakeHue Ten BpalieHus Ha II0CcKocTH. Pa3BépTka IMIMHApPA U KOHYCa

6.5

KomOunaruu Ten BpaieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIA OKOJIO
cdepsl, cepa, BmMcaHHasi B MHOTOTPAHHHK, WJIM TEJIO BpaIllEHUS

6.6

[Tonsatue 06 oO0nEme. OcHOBHBIE CBOWCTBAa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIPHOTO TapajuieNienunea u cieacTBus u3 He€. OO0BEM MUIUHIpaA, KOHYCA.
O6bEM 1mapa u miomaas chepsl

6.7

[Togo6Hble Tena B nmpoctpaHcTBe. COOTHOLIEHUS MEXAY TUIOMIAASIMHU TIOBEPXHOCTEM,
00bEMaMU OJJOOHBIX TeJl

6.8

Ceuenust nmwiMHApa (MapajjieIbHO U TEPHEHAUKYISIPHO OCH), CEUYEHHsI KOHyca
(mapajuiebHOE OCHOBAHUIO M ITPOXOAdIIEe Yepe3 BEPUIMHY), CeUSHMsI 11apa

6.9

Bextop Ha miockoctu M B mpoctpaHcTBe. Cllo)KEHHWE U BBIUMTAHUE BEKTOPOB.
YMHOXKeHHEe BeKTopa Ha yucio. PasnokeHue BekTopa 1Mo TpEM HEKOMILIaHAPHBIM
BekTopam. [IpaBuno napannenenunena. Pemenue 3agay, cBsi3aHHBIX C IPUMEHEHUEM
MpaBWJI ACUCTBHI C BEKTOpAMH

6.10

[IpsimoyronpHas cuctemMa KOOpIMHAT B MpocTpaHcTBe. KoopauwHaThl BeKTOpa.
[Ipocreiiimme 3amaum B KOOpAMHATaX. YTOJd MexXIy Bekropamu. CKalsipHOe
MPOU3BEICHUE BEKTOPOB. BbluMciieHHEe YIIO0B MEXIY MNPSMBIMH M ILIOCKOCTSMHU.
KoopamHaTHO-BEKTOPHBIN METO NPH PEHICHUH T€OMETPUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O

OBHIEI'O OBPA3OBAHUA
Kon o
HpoBepsieMOro IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHHUSI OCHOBHOI
P 00pa30BaTeIbHON MPOrpaMMbI CpPeIHEro 001ero 00pa3oBaHus
TpeOOBaHUs

Bnagenue meronamu J10Ka3aTeNbCTB, AJITOPUTMAMM PELIEHUS 3a/1ay; YMEHHE
(dbopMynHpOBaTh W ONEPUPOBATH MOHATHUSMH: OIpPEIENICHHE, aKCHOMa, TeopeMa,
CIIEJICTBUE, CBOMCTBO, PU3HAK, J10Ka3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKY;
NPUMEHATh UX; YyMeHHEe (opMynupoBaTh 0O0paTHOE U IPOTHBOIOJIOKHOE
YTBEPKJCHHE, NPUBOIUTH MPUMEPbl U KOHTPHOPUMEPHI, HCIIOJIB30BATH METO]
MaTeMaTH4eCKOW MHIYKIMHM;, MPOBOIUTH JOKa3aTeIbHBIE PACCYXICHUS MpU
pelIeHnH 3a7ay, OILEHMBATh JIOTMYECKYIO IPABUIIBHOCTh PAacCYXJIEHUH; yMEHHE
ONEepUPOBaTh  MOHSATUSIMM: MHOXECTBO, IOJMHOYKECTBO, OIEpaluu  HaJ
MHO>KECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT ass
OTIMCaHHUs pealIbHbIX MPOLECCOB U SIBJICHUN U MPU PELIEHUU 3aja4d, B TOM YUCIIE U3
JOpYrux y4eOHBIX MPEIMETOB; YMEHHE ONEepUPOBaTh MOHATUAMU: Tpad, CBSI3HBIN
rpad, nepeBo, UK, rpad Ha MIIOCKOCTH; YMEHHE 3a/laBaTh U ONKCHIBATH Ipadbl
pa3IMYHBIMU CIOcO0aMU; UCIOIb30BaTh rpadbl MPHU PEIICHUHN 3a]1a4

YMeHne onepupoBaTh MOHATHAMU: HATYPAIbHOE YMCIIO, IIEJI0€ YUCIIO, CTENEHb C
LebIM T0Ka3aTeleM, KOPeHb HATypalbHOW CTENEeHH, CTENEHb C PAalUOHAIbHBIM
MoKa3areJieM, CTEeTIeHb C IEHCTBUTENIBHBIM MOKa3aTesieM, jJorapudm uucia, CUHYC,
KOCHHYC M TaHT'€HC MPOU3BOJBHOTO YHCIA, OCTATOK MO MOJYJIIO, palliOHAIBHOE
YHUCIIO,  HMppalloOHAIbHOE  YHCIO, MHOXXECTBA  HATYypalbHbBIX,  LEJbIX,
paloOHaNIbHBIX, JACUCTBUTEIBHBIX YMCEI; YMEHHE KCIOJNb30BaTh MPHU3HAKU
NeTMMOCTH, HAaUMEHbIIMI OOImMi [enuTenb W HauMeHblliee olliee KpaTHOE,
anroput™ EBKiIMAa npu  pelieHuu  3a7ad; 3HAKOMCTBO C  Pa3jIMYHBIMU
MO3UIMOHHBIMU ~CHUCTEMAaMU CYHUCIICHUS; YMEHHE BBINIOJHATH BbIYHUCIICHHE
3HaUEeHUH U TNpeoOpa3oBaHUSI BBIPAKEHUN €O CTENEHSMU U Jiorapudmamu,
npeoOpa3oBaHusl JPOOHO-PALIMOHANBHBIX BBIPAXKEHUI; YMEHHE OINEepUpOBaTh
MOHATHSIMHU: MOCIIEZI0BATEIbHOCTb, apupmMeTnyeckas nporpeccus,
reoMeTpuueckas Iporpeccusi, OECKOHEYHO YObIBaollas TIeoMETpUYecKas
Iporpeccus; yMeHHe 3aJaBaTh MOCIEAOBATEIHLHOCTH, B TOM YHCIE C MOMOIIBIO
PEKYPPEHTHBIX (POPMYJ; YMEHHUE ONEPUPOBATh MOHATUSMU: KOMILJIEKCHOE YHUCIIO,
COMpsDKEHHBIE KOMIUIEKCHBIE YMCIa, MOAYIIb U apTyMEHT KOMILIEKCHOTO 4HCcIa,
(dbopmMa 3amucu KOMIUIEKCHBIX 4YHcel (FeoMeTpHYecKasi, TPUTOHOMETpUYecKas U
anreOpauveckasl); yMeTb  IMPOU3BOAUTH  apu(MeTHYECKUe  JIEHCTBUSA  C
KOMILJIEKCHBIMHU YUCJIAMU; TPUBOAUTH MPUMEPHI UCTOJIH30BAHUS KOMIUIEKCHBIX
YHCell; OMEPUPOBaATh MOHATHIAMH: MaTpula 2X2 u 3X3, ompenenuresab MaTPHIIbI,
T€OMETPUUECKHUI CMBICIT OIPEIETUTEIS

YmMmenue ONepUpOBaTh INOHATHUAMU: paluOHAJIIbHBIC, HppaluOHAJILHBIC,
IIOKa3aTCIIbHBIC, CTCIICHHEIC, J'IOFapI/Iq)MI/I‘leCKI/IC, TPUTOHOMCTPUUCCKUC YPABHCHUA
U HEPABCHCTBA, HUX CHCTCMbI; YMCHHC OICPUPOBATH IOHATUAMU: TOXKACCTBO,
TOXKACCTBCHHOC npeoGpa30BaHI/Ie, YpaBHCHUEC, HECPABCHCTBO, CUCTCMaA ypaBHeHI/Iﬁ
U HCPABCHCTB, PABHOCHUIIBHOCTH ypaBHeHHﬁ, HCPAaBCHCTB U CUCTEM; YMCHUC
peuiatk ypaBHCHUSA, HCPABCHCTBA WU CUCTCMbI C MMOMOMIBIO Pa3JIMYHBIX HpI/IéMOB;
peuiatk YpaBHCHHA, HCPABCHCTBA ©W CUCTEMbI C MapaMETpOM; IIPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JJid PCIICHHA MATCMATHUUYCCKUX 3alda4d U




3aJ1a4 U3 pa3IM4HbIX 00JaCTe HAYKU U peabHON )KU3HU

YMeHue onepupoBath MOHATUAME: (GYHKIUS, YETHOCTh (DYHKIIUH, TIEPHOUIHOCTD
(GyHKIMU, OTpaHMYEHHOCTh (DYHKIMHM, MOHOTOHHOCTH (DYHKIUH, 3KCTPEMYyM
¢byHkuuu, HauOoJbIIee M HAaUMEHblIee 3HA4YeHUs (YHKIMU Ha TPOMEXKYTKE,
HemnpepbIBHAs (PYyHKOMA, acUMITOTHI rpaduka (QYHKIUH, TepBas W BTOpas
MPOU3BOIHAS (DYHKIIMH, TE€OMETPHUCCKHA W (U3MUYECKHA CMBICT MPOU3BOIHOH,
nepBooOpas3Has, onpeaenéHHbINH HHTErpall; YMEHHE HAXOAUTh ACUMIITOTHI Tpaduka
(GyHKIMHU; yMEHUE BBIYUCISATH MPOU3BOIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO H
KOMMNO3UINU (YHKIUH, HAXOIUTh YpaBHEHHE KacaTelbHOW K rpaduky QyHKIUY;
YMEHHUE HAaXOJUTh NMPOU3BOIHBIEC JIEMEHTAPHBIX (DYHKIHI; YMEHHE HCIIOIb30BaTh
MPOU3BOJHYIO JUIS  HCCIENOBaHMA (DYHKIMHA, HAXOAWTh HaWOOJbIIAE U
HaMMEHbINME 3HaueHWs (QYHKIUH; CTpOWTh TpadUKd MHOTOWICHOB C
WCTIOJIb30BAHMEM armapara MaTeMaTHYECKOTO aHAIN3a; IIPUMEHSTh POU3BOIHYIO
TUTSL HAXO0XK/ICHUS HAMITYYIIIErO pelIeHNs B MPUKJIAJAHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMMUYECKUX M (PU3NYECKUX 3aJadax; HaXOJUTh IO U 00bEMBI puryp c
MTOMOIIIBIO WHTETPaja; MPUBOAUTH MPUMEPHI MaTEMATHIECKOTO MOJIEITUPOBAHUS C
OMOIIbI0 UG depeHnaTbHbIX YpaBHEHUN

YMeHue omnepupoBaTth MOHATUSAMU: Trpaduk GyHKIUM, oOpaTHass (QyHKIHS,
KOMIIO3UIMS  (QYHKUMWA, JHUHEWHas  (QyHKUMs, KBaapaTuuHas  (yHKIHS,
painuoHanbHas (QyHKIUS, CTENEHHas (QYHKIHs, TPUTOHOMETpudeckue (QyHKIUH,
oOpaTHbIE TPUTOHOMETpHUYECKHEe (PYHKLMHU, MOKa3aTeabHas U Jiorapupmuueckas
(GyHKIMHM; YMEHHE CTpPOUTh Tpa@UKH HW3Y4YEHHBIX (YHKIHH, BBIMOIHSATDH
npeoOpazoBaHusi rpadukoB (PyHKIMHA, HCMONIB30BaTh TpadUKU I H3yUCHUS
IIPOLIECCOB U 3aBUCUMOCTEH, IIPU PEILICHUHU 3a/1a4 U3 JPYrux y4eOHBIX IIPEIMETOB
U 337a4 U3 pealbHON KHU3HM;, BBIpaXaTbh (GOPMYJIAMHU 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMM; HCIOJIB30BaTh CBOMCTBa M TIpadukd (QYHKIOUM Ui pelieHus
yYpaBHEHUH, HEPABEHCTB U 3aJau ¢ IapamMeTpaMmM; U300pakaTb Ha KOOPAMHATHOMN
IUIOCKOCTU MHO>KECTBA PEIICHUI ypaBHEHHUM, HEPAaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a7jaud Pa3HBIX TUIMOB (B TOM YHCJIE Ha MPOLEHTHI,
JIOJIM ¥ YaCTH, Ha JIBUKEHUE, paboTy, CTOUMOCTb TOBapOB U YCIIYT, HAJIOTH, 3a/1a4H
U3 00NacTH ympaBieHHUS JUYHBIMU M CEMEWHBIMH (UHAHCAMH); COCTaBJISThH
BBIPOKEHUS, YPaBHEHHS, HEPABEHCTBA M HUX CHUCTEMbl IO YCJIOBHIO 3aJayW,
UCCIIeIOBaTh  TOJY4YEHHOE  pelleHWe U  OLEHUBATh  IPaBAONOJI0OHOCTD
pe3yNbTaTOB; YMEHHE MOJEIUPOBATh PeallbHbIe CUTYAllUU Ha S3bIKE MAaTEMaTHKHU;
COCTaBIISATh BBIPAKCHUSA, YPaBHEHHs, HEPABEHCTBA U HMX CHCTEMBI IO YCIOBHIO
3a/lauM, HCCIEeIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHMEM armapara
anreOpbl, UHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue onepupoBaTh HOHATUSAMH: CpelHee apupMeTHdecKoe, MeJuaHa,
HauOouiplllee W HauMEHblee 3HA4YeHUs, pa3MaX, JUCIEepPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCJIOBOro HaOopa; yMEHHE U3BJIEKaTb, HMHTEPIPETUPOBATH
nHpOpMalMIO, TPEACTaBICHHYI0O B TaOiMIax, Ha JauarpamMMax, rpadukax,
OTpaXKarollyld CBONCTBA pEAJbHBIX IPOLECCOB U SABIEHUH; IPEICTaBIITH
MHGOpPMAIMIO C MOMOINBIO TabJMIl M JMarpaMM; HCCIEA0BaTh CTATUCTHYECKUE
JIaHHBIE, B TOM 4YMCJE C NPUMEHEHHEM TpapHUuecKMX METOJOB M 3JIEKTPOHHBIX
CpeAcTB; TpadHUuecKd UCCIeI0BaTh COBMECTHbIE HAOIIONEHUS C TOMOUIbIO
JMarpaMM pacceuBaHuUs U JMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATHAMU: CIy4alHBIM ONBIT W CllydailHOe coObITHE,
BEPOATHOCTh  CIY4allHOrO COOBITHS; YMEHHME BBIUUCIATH BEPOSATHOCTh C
UCIOJb30BaHUEM TIpaUUeCKUX METOJIOB; NPUMEHATh (OPMYIBI CIOXKEHUS U
YMHOKEHHUSI BEepOSsITHOCTEH, (opMysTy OJTHON BEpOSITHOCTH, opmyny bepnyiu,




KOMOMHATOpHbIE (aKThl M (OPMYIIBI; OLEHUBATh BEPOATHOCTH PEaTbHBIX
COOBITMH;  yMEHHE  ONEepUpOBATh  NOHATHAMU:  CllydailHas  BEJIMYMHA,
pacripesielieHie  BEpOSITHOCTEH, MaTeMaTH4ecKoe OXXHUIaHWe, JUCTIepCHs U
CTaHJAPTHOE OTKJIOHEHHE CIIy4yailHOW BEJMYMHBI, (YHKIUH paclpeliesieHus Hu
IUIOTHOCTH PAaBHOMEPHOTO, MOKA3aTeIbHOTO W HOPMAJIBHOTO paclpeesCHNH;
YMEHHUE MCIOJIh30BATh CBOMCTBA M3YYEHHBIX PACIIPENEIICHUH ISl pEIIeHUs 3a1ay;
3HAaKOMCTBO C TIOHATUSIMH: 3aKOH OOJBIIUX YHCET, METOJbl BBIOOPOYHBIX
WCCIIeIOBAaHMI; YMEHUE TIPUBOINTH IIPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YHCEIT
B TNPHUPOTHBIX U OOIIECTBEHHBIX SBICHHIX; YMEHHE OIEPUPOBATH IMOHITHSIMU:
COYETaHME, IIEPECTAHOBKA, YHUCIO COYETAHWH, YHUCJIO IIEPECTAHOBOK; OHMHOM
HeioToHa; yMeHHE TNpPHUMEHSATh KOMOWHATOPHBIE (aKTBl W PACCYKICHHS IS
pemieHusl 3a/1a4; OIEHWBATh BEPOSTHOCTH PEATBHBIX COOBITHH;, COCTaBISAThH
BEPOSATHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATD MOTYICHHBIH PE3YIIbTaT

YMeHne onepupoBaTh MOHATHAMH: TOYKA, MPsAMasi, IJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA YIJIA, IUIOCKUWA YIOJI, ABYTPaHHBIM YroJ, TPEXIPAHHBIN
YIOJI, CKpEIIMBAKOUIMecs MpsMble, IAPAJUICIBHOCTh W NEPHEHAUKYIAPHOCTH
NpPSAMBIX M IUIOCKOCTEH, Yroa MEXAy NpPSIMBIMH, YroJl MEXIy MpAMOU H
IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH N0 IIIOCKOCTH,
paccTosiHuEe MEXAy MpPSAMBIMH, PACCTOSIHME MEXAY IUIOCKOCTSIMH; YMEHHE
WCII0JIb30BATh MPH PEIICHUH 33]a4 U3Yy4YeHHbIE (aKThl U TEOPEMBI IIJIaHUMETPUH;
YyMEHHE OLEHHBaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUpA; CTPOUTh
MaT€MAaTHYE€CKUE MOJIEIN C IOMOIIbI0 T€OMETPUYECKUX IOHATHI M BEJINYUH,
peniaTh CBA3aHHbIE C HUMH NTPAKTHYECKHE 3aJa4H
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YMeHne omnepupoBaTh TMOHATUAMH: IUIOMEAAbL GUTYPBl, O00BEM  (urypsi,
MHOTOTPaHHUK, TPaBWIBHBI MHOTOTPAaHHUK, CEYEHHWE MHOTOTPaHHHKA, KYO,
napajieNienunesl, Mpu3Ma, Nnupamuna, (urypa W MOBEPXHOCTh BpPAIICHHS,
MWIAHAD, KOHYyC, Mmap, cdepa, miomans cdepsl, IUIOMAaAb MOBEPXHOCTH
MUpaMUIbl, TPHU3MBI, KOHyca, INUIMHApPA, O0BEM Kyba, MPSMOYTOJEHOTO
napajuiesienurnena, MUpaMubl, MPHU3MBI, IWIMHAPA, KOHYca, IIapa, pa3BEpTKa
MOBEPXHOCTHU, CEYCHHUSI KOHYCA M IWINHAPA, TapaJUIeIbHbIE OCH WA OCHOBAHUIO,
CeueHHe IMIapa, IJIOCKOCTh, Kacaromascs chepbl, NWIMHIpPA, KOHYCAa; yMEHHE
CTPOWTH CEYCHHWE MHOTOTPAaHHHMKA, W300pakaTh MHOTOTPAHHUKH, (UTYpHI H
MOBEPXHOCTH BpAILCHUS, UX CCUCHHs, B TOM YHUCIE C MOMOIIBIO 3JICKTPOHHBIX
CpPE/CTB; YMEHHUE NMPUMEHSATh CBOWCTBA F€OMETPUICCKUX (PUTYP, CAMOCTOSTEIHHO
(dbopMynHpoOBaTh ONpEACICHHUS H3Y4aeMbIX (QHUTYp, BBIIBHUTaTh THUIOTE3bI O
CBOWCTBAaX W MPU3HAKAX TEOMETPUIECKUX (PUTYP, 0O0CHOBBIBATH WIJIH OTIPOBEPTaTh
WX, YMEHHE TPOBOJMTh KIACCH(PUKALNIO (GUTYp TO pa3IMYHBIM IPHU3HAKAM,
BBITIOJIHATh HEOOXOIMMBbIE JIOTIOJTHUTEILHBIE TIOCTPOCHUS
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YMeHHe ornepupoBaTh MOHATHSAMHU: JIBH)KCHHE B IPOCTPAHCTBE, IMapajliebHbINA
MEPEHOC, CAMMETPHS Ha TNIOCKOCTH M B IPOCTPAHCTBE, MIOBOPOT, MpeoOpa3oBaHue
noaoousi, monoOHbIe (UTYPH; YMEHHE paclo3HaBaTh paBHbIE M TOJOOHBIE
¢burypsl, B TOM YHcIe B MPHPOJE, HCKYCCTBE, APXUTEKTYpe; HCIOIb30BaTh
reOMETPUUECKUE OTHOIIEHHUS TPU PEHIeHUH 3a/ad; HaXOJUTh T'€OMETPUUYECKUE
BETUYMHBI ([UTMHA, YTOJ, IUIONMIagh, 00BEM) MpU pEUIeHUH 3aJad U3 JAPYrux
y4eOHBIX MPEIMETOB U U3 PEabHOM KU3HU; YMEHHUE BBIYHCISATH T€OMETPUUECKHE
BENTUYMHBI (JUTMHA, YroJl, TUIOIIAb, O0BEM, MJIOIIAAb MOBEPXHOCTH), HCIOIb3Ys
W3Yy4YeHHbIE (POPMYIBI M METO/IBI, B TOM YHCIIE: TUIOIIAh TOBEPXHOCTH MUPAMU/IBI,
MpU3MbI, KOHYCa, HWIMHApA, Momanb chepbl; 00béM Kyba, TPSMOYrOIHHOTO
napajuienenumnena, MUpaMubl, MPU3MBI, IUIMHApPA, KOHYca, IIapa; yMEHHUe
HAXOJWUTh OTHOIICHHE 00HEMOB MOJOOHBIX (HUTYD
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YMeHue onepupoBaTh NOHATHUAMMU: MPSAMOYIOJIbHASL CUCTEMAa KOOPJAUHAT, BEKTOP,
KOOpAMHATBl TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YHCIIO, Pa3jIoKEHHE BEKTOpa MO 0a3ucy, CKaIIpHOE NPOU3BEICHHUE,
BEKTOPHOE IIPOM3BEIEHUE, YroJl MEXAY BEKTOpPAaMH; YMEHHE HCIIOJIb30BaTh
BEKTOPHBIN U KOOPAMHATHBIA METOJ JUISl PELIECHUs T€OMETPUYECKHUX 3a1a4 U 3a1a4
JPYruX y4eOHBIX MPEIMETOB
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YMeHnue BbIOMpaTh MONXOAAIIUMN METOJA JUIS pEIIeHHs 33a/a4d; [OHMMAaHUE
3HaYMMOCTH MAaTEMAaTHKH B U3YYCHHH MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB U
SIBJICHUM; YMEHHUE pacllO3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE,
yYMEHUE MPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITUHA POCCUMCKON U MUPOBOU
MAaTE€MAaTHYECKOW HAYKH




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA EI'D I1O
MATEMATHKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1 Yucna v BIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky qenuMMoCTy HEIbIX YUCE
1.2 Panmonaneubie uncna. OOBIKHOBEHHBIE U JICCATHYHBIC JAPOOH, IPOIEHTHI,
0eCKOHEUHBIC IEPUOTNIECKUE IPOOH
1.3 ApupmeTnueckii  KOpeHb ~ HATypalbHOHW  CTEIICHHU. HeiictBust ¢
apu(METHYECKIMH KOPHSIMH HATYpaJIbHOM CTETICHN
1.4 Crenenp ¢ 1enbiM TokazareneM. CTeneHb C palMOHAIBHBIM TOKa3aTeseM.
CBoiicTBa cTENEHU
1.5 CuHyC, KOCHHYC M TaHTE€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apTryMEHTa
1.6 Jlorapudm ugucna. JlecaTnanabple U HATYpAIbHBIE JTOTapU(pMBbI
1.7 JleiicTButenbHble uucia. ApudMeTudeckue Omnepaluu ¢ JIeHCTBUTEIbHBIMU
gyrcnamu. [TpuOmmkEHHBIC BBIYUCICHHS, TpaBWIa OKPYIIICHUS, MPHKHIKA M
OIICHKA PEe3yJIbTaTa BIYMCICHUN
1.8 [TpeoOpa3oBanme BEIpOKEHUH
1.9 Kommiekcubie uncna
2 YpaBHEeHMs 1 HEpaBEHCTBA
2.1 [enble 1 ApoOHO-paIIOHATIbHBIE YPABHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zarenpHbIe 1 TOTapu(OMHUUECKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIOHATEHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEpaBEHCTBA
2.7 [Toka3zarenbHbIC U JTOTapu(DMHUIECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYTHOCTH YpaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMmu
2.11 Marpuiia CuCTeMbl JIMHEHHBIX YpaBHEHUH. OnpeeanTeab MaTPUILbI
3 OyHKIUU U TpaduKu
3.1 OyHKIUA, cniocoOs! 3amanus Gynknuu. ['paduk Gynknuu. Bzaumuo oOpatHbie
¢byukiun. Yeraople u Heu€tHble dyHkuuu. [lepuonundeckue QyHkuum
3.2 Ob6nacTh ompeneneHUs ¥ MHOXeCTBO 3HadeHuid (yHkuuu. Hymu dyHKuuu.
[IpoMexyTku 3HAKOMOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl 1 MUHUMYMBI QpyHKunu. Hanbomnbliee U HauMeHblee 3HAYCHHE
(GYHKIIMH HAa TPOMEKYTKE
3.3 Crenennas (yHKIus ¢ HaTypaJlbHBIM U LIETIBIM TMOKa3zareneMm. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckue GyHKINHU, X CBOUCTBA U TpaduKu
3.5 IToka3zaTenbHast U norapudmuyeckas GyHKINHU, X CBOWCTBA U TpaUKH
3.6 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa (QYyHKIMIA,
HEMpPEePBHIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeabHOCTH, COCOOBI 33aHUs TIOCIIEJOBATEILHOCTEN
3.8 Apudpmernueckass M reomeTpuueckas mporpeccur. DopMmyna  CIOXKHBIX
MIPOIIEHTOB
4 Hayana maTemarnueckoro aHaimsa
4.1 [TpousBoanas ¢pyHkiuu. [Tpon3BoaHbIE HIEeMEHTAPHBIX (HYHKIUI




4.2

[IpuMeHeHre NPOU3BOAHON K HCCIENOBAaHHIO (YHKIMI HAa MOHOTOHHOCTh U
SKCTpeMyMBbl. HaxosxaeHne HauOoIbIIero ¥ HaMMEHBIIETO 3HauYeHHUs (QYHKIUU
Ha OTPE3KE

4.3 ITepBooOpasnas. MaTerpan
S) MHo>x€ecTBa U JIOTHKA
5.1 MHo0xecTBO, ornepanuu HajJ MHOKecTBamu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositHocTh
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [TpsiMbIe ¥ TUTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTH BpaLIEHUS
7.5 Koopannats! 1 BEKTOpPBI




