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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCI OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaK Kak 00ecreunBaeT BOZMOKHOCTh U3yU€HUs JUCIUILTUH €CTeCTBEHHO-HAYYHON
HaIIPaBJICHHOCTH M IPEAMETOB T'yMaHHUTAPHOTO LHKIA. [IOCKOJIBKY JIOTMYECKOE MBILIICHUE,
dopmupyeMoe TpH HM3YYEHUH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETPUH, TIpHU
JI0KAa3aTebCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KIACHUH IpU pelIeHUn
F€OMETPUYECKUX 3aJady, yYMEHHE BBIABUraTh M ONPOBEPrarb T'MIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEILIEHUHU 3ajJjad e€CTECTBEHHO-HAyYHOrO ILMKJIA, B YaCTHOCTH (PU3MUECKHUX
3az1ad.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOJaEHHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH oOOyyarommxcs MNpU HM3YyYEHHUH TE€OMETPUHU, Kak
cocTaBlsifolIeil mpeaMeTHON oOmactu «MaremaTuka U HHpOpMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH TPUOOPETEHHsI M HMCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa3oBaHUs, CBSI3aHHOTO C UCIOJIB30BaHUEM MAaTEMAaTHUKH.

[TpropuTEeTHBIMH 33JjJa4aMU Kypca F€OMETPUH Ha YriyOIE€HHOM ypOBHE, PACHIHPSIOIMIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paciIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK 4YacTh MHUPOBOH KYyJIbTYphl H
dbopMupOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypaXx Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENSAX, IMO3BOJISIIOIIMX OMNMCHIBaTh W H3y4aTh pa3Hble  SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmapata no pasaeny «CrepeomeTpus» y4eOHOTo
Kypca r€OMEeTpHH;

(dbopMHpoBaHHE YMEHMsSI BIIa/IeTh OCHOBHBIMU MOHATUSIMH O MPOCTPAHCTBEHHBIX (PUTYpax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpPE
MHOTOTPaHHMKH U Te€Ja BPAlleHUsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJEIIN;

dbopmupoBaHue IIOHUMAaHUS BO3MOXXHOCTH AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOopHil, (OopMHUpOBaHME MOHUMAHHUS POJU AKCMOMATUKH TPU IMPOBEIECHUU
pacCyXIEHUI;

dopmHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0OKa3aTeIbCTB U AJITOPUTMOB pELICHUS,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 33Jad U 3aJad C MPaKTHUYECKUM cojepKaHueM, (opMHupoBaHHE
NpEJCTaBICHUsT O HeOoOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUN U POJIM aKCHOMAaTUKHU B IIPOBEAEHUM IEAYKTUBHBIX PACCYXICHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHUS], UHTEpeca K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOW T'EOMETPUU: yMEHUS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3yYEHUU APYTrUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATBbHBIX CHUTyalldid, HCCICAOBAHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMM [TOJIyYEHHBIX PE3YIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl U KOOPMHATHI B IPOCTPAHCTBEY, «/{BUKEHUS B POCTPAHCTBEM.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATENbHBIM JIMHUSAM y4eOHOro Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHU
pacripefiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
OenepasibHON pabouell MporpaMMebl, pacrpeneaéHHbIM M0 TofaM o0ydeHus, CTPYKTypUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIyI0 CHCTEMY T'€OMETPHYECKHX
MIPEACTABICHUN 00YJaroOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3martk ycnoBus s auddepeHnmanuu  00ydeHHs, TOCTPOSHUS WHANBUAYAIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieunBas MPEeMCTBEHHOCTh MEXIY OOMIMM M MpodeCCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. IloHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosioxeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapaJLICIIbHBIE U
CKpeluBaromuecs npsamele. [Ipu3Haku cKpemnBaOmuxcs npsaMbIX. [lapanensHOCTs IpSMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE IPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapayuiennbHOE W LEHTpaJbHOE
POEKTHPOBaHUE, n3o0pakeHue ¢uryp. OCHOBHBIE CBOHCTBA MapaICIbHOTO MPOSKTUPOBAHMSL.
N300paxkenue ¢puryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJI
MEXy IPSAMBIMU B IpoCTpaHCTBeE. [lapamienbHOCTh IIIOCKOCTEH: NapasuleiabHble IJIOCKOCTH,
CBOICTBA MapaIeNbHBIX TIocKocTel. [IpocTeiinie mpocTpaHCTBEHHbBIE (PUTYPHI HA TUIOCKOCTH:
TETpa’Ap, NapaJUIENICIUIIE], TIOCTPOECHNUE CEYEHU .

[lepneHOAUKYIApHOCTS NOPSAMOM M IUIOCKOCTH: IEPHEHIUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApajuIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISIPHON
II0CKOCTH. OpTOroHalAbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 TUIOCKOCTH, NPOEKIMs (PUIYPhI HA IJIOCKOCTb.
[lepnieHAUKYJIAPHOCTD IUIOCKOCTEN: IIPU3HAK NMEPIEHANKYISIPHOCTH ABYX ILIOCKOcTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIu1Bl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBIN YTOJ1, IMHEWHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa INIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: n-yronapHas npusMma,
npsMasi 1 HakJIOHHas NpHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenumnen,
IPSIMOYTOJIBHBIN Napajulelienunesl M ero cpoicTBa. Kparuaiimme moyTM Ha HOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupamuibl. CBoiicTBa péOep U OOKOBBIX I'paHei
IpaBWIbHON nUpaMubl. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs MpPU3Ma WU INpPaBUIIbHAs
nupamu/a, MpaBUiIbHas TPEyrojbHas MHUpaMHIa U TPAaBUIIBHBINA TeTpasap, kyo. IlpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdP U UKOCAIP.

Brruncienne 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBOi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHONW MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpPHUS IapajulesienuIena, CHUMMETPHs
IIPABWIBHBIX IPU3M, CHMMETPHS MPABUILHON MUPAMHUIBL.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsiTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBICHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IEHCTBUA C BEKTOpAaMHU: CIIOKEHUE MU BBIUUTAHHE BEKTOPOB, CYMMa HECKOJIBKHX



BEKTOPOB, YMHOXKEHHE BeKTOopa Ha uucio. CBoilcTBa cloxkeHUs BeKTOpoB. CBoiicTBa
YMHOXXEHUS BEKTOpa Ha 4ucio. [loHsATHe KoMIUTaHapHbIe BEKTOpHL. [IpU3HAK KOMIUTAaHAPHOCTH
Tpé€x BekTopoB. I[IpaBwio mnapamnenenunena. Teopema O pa3inokKEHUH BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeEXAy KOOpAMHATAMU BEKTOpAa M KOOPJIMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[TonsTus: UMIAMHIpPUYECKAas IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, Cdepuyeckas
MOBEPXHOCTh, OOpasymoomme MnoBepxHocTed. Tema BpamleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. U300paxkeHne Ten BpaleHus: Ha MIOCKOocTU. Pa3BépTka nmnunapa u konyca. CuMMeTpust
chepsl 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajienenunena u cueactsus u3 He€. OO0bEM NpPSAMOM W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupaMuibl U KoHyca. OO0bEM 11apa v mapoBOro CerMeHTa.

KoMOunanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B UWJIHHID,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCaHHOU B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomane MOBEPXHOCTH LMIUHApA, KOHYca, Iuiomanb chepel u e€ yacteil. [logodue B
npoctpancTtBe. OTHomeHue 0O0BEMOB, TMIIOMIAZe MOBEpXHOCTEH MOAOOHBIX  uryp.
[IpeoOpazoBanue mnonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne cedyeHMH MHOTOIPAaHHMKOB M TN BpAIIEHUs: CEYEHUS LMIMHApA
(mapamienbHO M TEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajiyiesibHble OCHOBAaHHUIO M
NPOXOJAIINE Yepe3 BEepIIMHY), CEYCHHS MIapa, METOABI IMOCTPOCHUSI CEYCHHU: METOJ CIIEIOB,
METO/i BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Oniepanuy HaJl BEKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHS. lIpsMoyronbHas cucTeMa KOOpPAWHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoskenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM METON MpH
pELICHUH T€OMETPUUYECKUX 3ajay.

J{BH2KeHHs B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OO6mme
CBOWCTBA JABIWKEHHH. BHIbBl NBUKEHUI: NapasieNbHBIA MEPEeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKabHas CHMMETpPHs, TTOBOPOT BOKpYT npsmoii. [IpeoOGpazoBanus nogodus. Ilpsmas u coepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA «I'EOMETPHUSA»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIIETO OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BociMTaHHue:

c(OPMUPOBAHHOCTh T'PAXKAAHCKON MO3ULKU O0YYAIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO 4JieHA
pOCCHIICKOTO O0OIIeCTBa, MPEICTaBICHHE O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS Pa3THMUHBIX
CTPYKTYp, SBJICHUH, TpOLEAYp TpaxkIaHCKOro ooOmecTBa (BBIOOPHI, ONPOCHI W APYroe), yMEHHE
B3aMMO/ICIICTBOBATD C COLIMATILHBIMU HHCTUTYTAMHU B COOTBETCTBHUHU € UX (PYHKIMSMU U HA3HAUCHUEM;

2) IaTPUOTHYECKOE BOCTIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUICKON TPaKJAHCKON MICHTUYHOCTH, YBAKEHUS K MPOIIJIOMY U HACTOSIIEMY
POCCUICKON MaTE€MaTUKH, LICHHOCTHOE OTHOUICHUE K JOCTHKEHUSM POCCUHCKMX MAaTEMaTUKOB U POCCUHCKOU
MaTEeMaTHYeCKON IIKOJbI, HMCIOJIb30BAaHUE OSTUX JOCTIKEHUI B JpPYruxX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapozaa, c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
3TUYECKOTO IMOBEJICHHUS, CBS3aHHOIO C MPAKTUYECKUM IMPUMEHEHHEM AOCTHKEHUW HAYKU U JIESITEIbHOCTHIO
y4€HOTr0, OCO3HaHKE JTUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OYIyIIEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOULIEHHE K MUPY, BKJIIOYAs ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4y, PEIIeHUH, pacCyXJACHUH, BOCHPUUMYMBOCTD K MATEMaTUYECKUM AacleKTaM pAa3JIM4YHbIX BUIOB
HCKYCCTBA;

5) pusnyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHSTH MaTeMaTHYeCKWe 3HAHWS B HMHTEpecax 3I0pOBOTO U
Oe3omacHOro o0Opasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3JI0pOBBIO (370pOBOE MHUTAHUE,
cOanmaHCHUpOBAaHHBIA PEKUM 3aHATUH U OTIBIXA, perynspHas Qunydeckas axKTUBHOCTH), (Qu3uveckoe
COBEPILIECHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBLHOMN JESTEIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TpPYAOIIOOMs, HHTEpeC K pasnudyHbiM chepam
npodeccHoHaNbHON JESATENbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M e€ MPHIOKEHUSMU, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp OyAyliel nmpodeccuu U peanu3oBbIBATh COOCTBEHHBIE KU3HEHHBIE IJIaHbl, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTH4eCKOMy OOpa3oBaHUIO M C€aMOOOpa30BaHMIO Ha MPOTSXKEHUH BCEU KU3HM,
TOTOBHOCTbh K AKTUBHOMY YYacTHIO B PEIIEHUH MPAKTUUYECKUX 33]]a4 MAaTEMaTU4YE€CKON HapaBI€HHOCTH;

7) 3Ko10THYECKOE BOCTIUTAHHE:

c(OPMUPOBAHHOCTh HIKOJIOTUYECKON KYNbTYpbl, MOHUMAHHUE BIMSIHUS COLMATIBbHO-3KOHOMHUYECKHUX
MPOLIECCOB HA COCTOSIHWE MPUPOJHOW M COLMAIBHOW Cpelpl, OCO3HaHHE TIJI00AaJbHOrO Xapakrepa
OKOJIOTHYECKUX MPOoOJIeM, OpUEHTAIMsI Ha MPUMEHEHHE MaTeMAaTHUeCKUX 3HAHWA IS pelieHUs 3aJad B
o0JacTi OKpYXKaroliel cpejpl, MUIAHUPOBAHHE IOCTYNKOB M OIEHKH HMX BO3MOXHBIX TOCIEICTBUN IS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U
OOIIIECTBEHHON MPaKTUKW, MOHMMAaHHE MAaTeMaTUYECKOW HayKH Kak c(epbl UYeTOBEYECKOW AEsITeNbHOCTH,
ATanoB €€ pa3BUTHUS W 3HAYUMOCTH UIA PA3BUTUS LMBUJIM3AIMH, OBJIAJICHUE S3BIKOM MAaTEMaTHUKUA H
MaTE€MaTHYeCKOW KyJbTYpOH Kak CpEICTBOM II03HAHUS MHpPA, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO M
HCCIIEA0BATENbCKYIO A TENbHOCTh MUHAUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jlornueckue AeicTBHA:



BBISIBJIAITh M XapaKTE€PU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTeMaTHYECKHUX OOBEKTOB, IOHATHH,
OTHOLICHUNA MEXIYy MOHATHIMHU, (OPMYJIUPOBATH ONpEACICHHUS MOHATHH, yCTaHABIMBATh CYIIECCTBEHHBIN
MPU3HAK KJIacCU(PUKALINU, OCHOBAHUS JUIE 0000IIEHUs M CPAaBHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (GOPMYJIUPOBaTh U NPEOOpPa30BbIBATh CY)KICHMS: YTBEPAMTEIbHbIE U OTPHUIATENIbHBIE,
€IMHUYHbIE, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBIISAITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpeuYuss B (DakTax, HaHHBIX,
HAOJIOACHUAX U YTBEPKACHUAX, IPEAJIaraTh KPUTEPUH JIJIs BHISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JieN1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIIOUEHHH,
YMO3aKIIIOYEHUH 110 aHaJIOTUH;

IIPOBOAUTH CaMOCTOSITEJIBHO  JOKA3aTeNbCTBA MAaTEMATUYECKUX YTBEPKACHUH (NpsAMBIE U OT
NPOTHBHOTO), BBICTPAWBATh AapPryMEHTALUIO, TNPUBOJUTH MPHUMEPHl M KOHTPIPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBObI;

BbIOMpATH CIIOCOO pelleHus y4eOHOHM 3a/aud (CpaBHHUBATh HECKOJIBKO BAPUAHTOB PELICHMsI, BBIOMPATh
HanboJee MOAXOIAIMNIN C yUETOM CAMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBble ncciegoBarebCcKue 1eHCTBHA:

UCIOJb30BaTh BONPOCHI KaK HCCIENI0BATEIbCKUM MHCTPYMEHT IO3HaHUS, (OPMYJIHPOBATH BOIPOCHI,
¢bukcupyoomue npoTUBOpeure, NpodiaeMy, ycTaHaBIMBaThb HCKOMOE M JaHHOE, (OpPMHUPOBATH THUIIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3UIUI0, MHEHHUE;

IIPOBOAUTH CAMOCTOSATEIbHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEJOBAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro 0ObEKTa, ABJICHNUS, IPOLIecCa, BBIBICHUIO 3aBUCUMOCTEN MEX 1y 0ObeKTaMH,
SIBJICHUSIMHU, TIPOLIECCAMU;

CaMOCTOSITENTFHO (hOPMYyITUpPOBaTh 00OOMICHNUS 1 BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHHUS,
UCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX PE3Yy/IbTaTOB, BBIBOJOB U 00001IEHUI;

IIPOrHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIABUIaTh NPEAIIOIOKEHHSI O €r0 pa3BUTHU B
HOBBIX YCJIOBUSX.

Pabora ¢ unopmanmeii:

BBISIBJIATH JEPUUUTH MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX JJI OTBETa Ha BOINPOC M Ul PELICHUS
3ajauu;

BbIOMpPaTh MHGPOPMALMIO U3 HCTOUYHUKOB PA3IMUYHBIX THUIIOB, aHAJIM3HPOBATH, CHUCTEMATH3HPOBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO Pa3IMUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS;

CTPYKTYpUPOBaTh HH(OPMAIIUIO, IPEJCTABIATH €€ B PA3JINYHBIX (popMax, WILTIOCTPUPOBATH IrpapuuecKy;

OLIEHMBATh HAAEKHOCTh HH(OPMALIUY IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIC yHUBEpcaabHbIE y4eOHbIC 1eHCTBHA

Oo0menue:

BOCIPUHUMATh U (OPMYIHPOBATH CYKIAEHHUSI B COOTBETCTBUU C YCIOBUSIMU U LEISIMHU OOIIEHMS, SCHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS 10 X0y
pelIeHns 3a/1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN PE3ysIbTarT;

B X0/€ OOCYXJEHHs 3aJaBaThb BOMNPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl, MpPOOJEMBbl, pelraeMoil
3aJlayM, BBICKA3bIBATh MJIEW, HAIIEJICHHbIE HA MOMCK PELEHUS, COTMOCTABISTh CBOU CYXKJIEHHUS C CYXKIACHUSIMHU
JAPYTrUX YYaCTHMKOB JHajora, OOHapyXuMBaThb pazIUuuMe M CXOJCTBO MO3MIMH, B KOPPEKTHOH Qopme
(dbopMyIMpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEJICTaBIATh PEe3yIbTaThl PEIIEHUs 3a/1a4uM, SKCIEPUMEHTA, UCCIIEJOBAHUS, POEKTa, CAMOCTOSITEILHO
BbIOMpaTh (popMaT BBICTYIUIEHUS C YUETOM 337a4 MPE3eHTAUNU U OCOOCHHOCTEN ayIuTOPUH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe NeiicTBUS

Camoopranusanus:

COCTABJIATh IUIaH, AJTOPUTM pELICHMs 3aJadyd, BBIOMPATh CHOCOO peIleHUs C Y4ETOM HMMEHOIUXCsS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM
HOBOH MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEICKT:



BJIAJIETh HABBIKAMU IIO3HABATEIBHOM pEQIEKCUM KaK OCO3HAHMS COBEpIIAEMBIX JEHCTBHHA W
MBICJIIMTCIIBHBIX MMPOUCCCOB, UX PE3YJILTATOB, BJIAICTH CHOCOGaMI/I CaMOIIPOBCPKHU, CAMOKOHTPOJIA IMponecca n
pe3ynbTaTta perieHusl MaTeMaTHIeCKON 3a/1auH;

NPEBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTh HpPU PEIICHHH 3aJ1a4d, BHOCUTh KOPPEKTHBBI B
JeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX ONIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLCHUBATb COOTBCTCTBUC pPE3YyJibTaTa HCIU W YCIOBHAM, O6’b$ICHSITL MNPpUYUHBI JOCTUIKCHHUA WU
HEIOCTHKCHUS PE3YNIbTAaTOB JACATEIBHOCTH, HAXOUTH OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITeJILHOCTD:

MOHUMaTh W HCIOJB30BaTh IMPEUMYIIECTBA KOMAaHJHON W WHAWBHUIYAIbHON DPa0OTHI MPH PEUICHUU
yLIe6HBIX 3aaa4, IMPUHHUMATL LECJIb COBMECTHOU ACATCIIBHOCTH, IIIAHUPOBATH OpraHu3alnio COBMECTHOU
paboThI, pacmpeneisTh BUABI padOT, JOrOBapUBATHCs, 0OCYXKIATh MpOIecC U pe3yiabTar paboThl, 0000IIaTh
MHEHHSI HECKOJIbKUX JIFOJICH;

Y4acTBOBaTh B TPYIIOBBIX (opmMax paboThl (00CyxaeHus, 0OMEH MHEHHIA, «MO3TOBBIC IITYPMbI» U
WHBIC), BBINOJHATH CBOIO YacTh PabOThl U KOOPAMHHPOBATH CBOU JACUCTBHS C JAPYIMMH YJICHAMU KOMAaHJBbI,
OLIEHUBATh KaueCTBO CBOETO BKJaAa B OOMIMI MPOAYKT MO KPUTEPHSIM, CHOPMYIHMPOBAHHBIM YYaCTHHUKAMHU
B3aMMOJICHCTBHSI.

IHNPEIMETHBIE PE3YJBTATHBI

K konmy 10 kiacca o0ydaronuics HAyIuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPHUH MPHU PELICHUU 3a]a4 U MPOBEICHUU
MaTEeMaTHYECKUX PACCyKICHUN;

® PUMEHSTH AKCHOMBI CTEPEOMETPUHU U CIEJCTBUS U3 HUX MPH PEIICHUU T€OMETPUUYECKUX 3a/1aY;

e iaccu(UUIMPOBATH B3AaUMHOE PACIIONOKEHHE MPSMBIX B IPOCTPAHCTBE, MJIOCKOCTEH B IPOCTPAHCTBE,
MPSAMBIX U IJTIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEPHPOBATh MOHATUSMHU, CBA3AHHBIMU C yIJIaMH B MPOCTPAHCTBE: MEXKAY MPSMBIMHU B
IIPOCTPAHCTBE, MEKY NPSMOM U IIIOCKOCTBIO;

e CcBOOOJHO OMEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (IIpH3Ma, MUPaMUIa, MPSIMOYTOJBHBIN
napajuiesienumne, Kyo);

e iIaccu(pUIMPOBATh MHOTOTPAHHHUKH, BBIOMpPAas OCHOBAHUS I KIACCU(pUKAIINN;

e CBOOOJHO OMEPUPOBATH MOHATHIMH, CBI3aHHBIMU C CEYEHHEM MHOTOTPaHHUKOB TIOCKOCTBIO;

® BBINIOJHATH MapajielbHOE, IEHTPAIbHOE U OPTOTOHATBLHOE MPOEKTUPOBaHUE (UTYP HA TMIIOCKOCTb,
BBITIONHATH H300pakeHus (PUTyp Ha MIOCKOCTH;

® CTPOUTH CEUEHUS MHOTOTPAHHUKOB pA3IUYHBIMH METOAAMH, BBHIMONHATH (BBIHOCHBIE) ILIOCKUE
YepTEeXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYD: BUJI CBEPXY, COOKY, CHU3Y;

® BBIYHCIATH IJIOMIAJAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MUPAMUAA), TEOMETPUUECKUX Tell C
npuMeHeHueM (Gpopmyi;

e CBOOOJHO OMEPUPOBATH TMOHSATHUSMHU: CHUMMETPHS B TPOCTPAHCTBE, ILIEHTP, OCb M IJIOCKOCTh
CUMMCETpPUH, HEHTP, OCh U IIIOCKOCTE CUMMCTPUHU (bHprI)I;

e CcBOOOJHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIIMMH BEKTOpPaM M KOOpJUHATaM B POCTPAHCTBE;

®  BBINIOJHSATH ACWCTBUS HAaJ BEKTOPaAMHU;

e pemarh 33aJa4d Ha JO0KAa3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHH M HaXO0XJICHHUE T€OMETPUUYECKUX
BEJIMYMH, TPUMEHSS W3BECTHBIE METONbI MPH PEIICHUH MATeMAaTHUYECKUX 3a/1ay TOBBLIIMIEHHOTO U
BBICOKOI'O YPOBHSA CIIOKHOCTH,

® MPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEJCTBA M IIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH
pEILIeHNN CTePEOMETPUUECKHIX 3a/1aY;

® u3BIEKaTh, MpPeoOpa3oBbIBATh W  HMHTEPIPETUPOBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MpeACTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

® TIPUMEHSTH MOJIyY€HHbIE 3HAHUS HAa NMPAKTHKE: CPAaBHUBATh U aHAJIM3UPOBATh PEajbHbIE CUTYalUH,
MPUMEHSTh U3yYEHHbIE TIOHSTHS B MPOIIECcCe MOUCKA PEHICHUS] MaTeMaTUYeCKH cPOpMYITUPOBAHHOM



po0JIeMbl, MOJEIUPOBATh PeajbHble CUTYallUd HA SI3bIKE T€OMETPHH, MCCIEI0BaTh MOCTPOCHHBIE
MOJIETTM C HCIOJB30BAaHUEM T'E€OMETPHUYECKHX IMOHSATHH W TeopeM, ammapara aiareOphl, periaTh
MPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAX0XKICHUEM I'€OMETPUUECKUX BEJINYNH;

MMETh MPEICTaBICHH 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU KaK COCTaBHOW YacTu (pyHmIaMeHTa
pa3BUTHUS TEXHOJIOTHM.

K xonity 11 kiacca o0ydarOmuiicss HAy4UTCS:

CBOOOJHO OMEpPHPOBATH MOHATUSAMH, CBSI3aHHBIMH C LWJIMHAPUYECKOH, KOHUYECKOH U chepuyeckon
MIOBEPXHOCTSAMU, OOBSACHATH CIIOCOOBI ITOJTyYESHMUS;

OIIEPUPOBATH TOHATHUSAMH, CBA3aHHBIMU C TeJaMM BpALICHMS: IMIMHAPOM, KOHYcoM, chepoil u
1apom;

pacrio3HaBaTh Tesa BpaleHus (UINHIP, KOHYC, cdepa U 1map) U 0ObACHAThH CIIOCOObI MOITY4EHHs Tel
BpAILICHNUS;

KJ1accu(UIUpPOBaTh B3aUMHOE PACHOJIOKEHHUE CHEPBI U INIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB M TE€Jl BpalleHHs, OOBEMBI U IUIOIIAIU
MIOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJI BPALLCHUs, TEOMETPUUYECKHX TeJl C IPUMEHEHUEM (HOpMYIT;
CBOOOJHO ONEpUpPOBaTh IOHATHUSAMH, CBS3aHHBIMM C KOMOMHAaUUSAMHM Tel BpalleHUs U
MHOI'OIPaHHUKOB: MHOTOI'DAaHHMK, BIIMCaHHbBI B cdepy M ONHUCAHHBIM OKoJO cdepsl, chepa,
BIMCAHHAsl B MHOI'OIPAHHMK WJIM TEJIO BPAILCHMUS;

BBIUUCIIATh COOTHOILICHHS MEXTy IUIOIIASIMU TOBEPXHOCTEN U 00bEMaMU IOJOOHBIX TEJI;
n300pakaTh U3ydaeMble (UTYpHl, BHIIOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (HUTYp: BH]I CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJIEKaTh, HWHTEPIPETHPOBATH U  NpPeoOpa3oBbIBaTh HMH(POPMALMI0 O IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaX U pUCYHKaX;

CBOOO/THO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIIEpalliU HaJl BEKTOPaMHU;

3a/1aBaTh IUNIOCKOCTb YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT;

pemiaTh TeOMETPUYECKHE 3aJa4d Ha BBIYUCICHUE YIVIOB MEXKIAY HpPSMBIMH M IUIOCKOCTSAMH,
BBIYMCIICHUE PACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B IE€JIOM, HAa IIPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/1a IIPU PELICHUY;

CBOOOJHO ONEpHpOBATh MOHATUSAMH, CBA3aHHBIMU C JIBUKEHHEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JIBMKEHH;

BBIMOJIHATE H300paX€HUs] MHOTOIPAaHHUKOB M TeJl BpallleHUus MpH MapajuiebHOM IEpeHoce,
LEHTPAJIbHOW CUMMETPHUH, 3€pKaIbHON CUMMETPHH, IIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHU s
IOJT00HS;

CTPOUTb CEUEHUS MHOTOTPAaHHHUKOB U TeJl BpAIIEHUs: CEUYEHHs IWIMHApA (NapajulebHO H
MEPIEeHIUKYIAPHO OCH), CEYeHMs] KOHyca (mapajielbHble OCHOBAHMIO U TMPOXOJSIIUE Yepes3
BEpILNHY), CEYECHNUS 11apa;

HCIIOJIB30BAaTh METOJIbI IOCTPOEHUSI CEYEHUIN: METOJ CIEA0B, METOJ BHYTPEHHETO NPOECKTUPOBAHMS,
METOJ [IEPEHOCA CEKYLIEH TUIOCKOCTH;

JIOKa3bIBaTh IT€OMETPUUECKUE YTBEPKIACHUS;

MPUMEHTh TeoOMeTpUYecKre (aKThl Ui PEIIeHUs CTEPEOMETPUYECKUX 3adad, MPEeroararoinx
HECKOJIBKO 1I1aroB PeIeHHs, €CIIU YCIOBHS IPUMEHEHU 3a/1aHbl B SIBHOM M HEsIBHOU (hopwme;

pemaTth 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKHX OTHOIICHHW M HAXO0XKJICHHE NeOMETPHUYECKHUX
BEJINYUH;

[IPUMEHATH MPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKALIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHSATH [OJyYECHHBIE 3HAHUS HA IIPAKTUKE: CPABHUBATh, aHAIIM3UPOBATh U OLICHUBATH PEaJIbHBIC
CUTyalluy, NPUMEHITb W3YyYCHHBIC IIOHATHUS, TCOPEMBI, CBOWCTBA B IIPOLIECCE ITOMCKA PEIICHUS
MaTeMaTH4ecKu CGHOPMYIHPOBAHHOW MpPOOJEMBbl, MOAEIUPOBATh pEATbHBbIE CUTYallUHd Ha SI3bIKE
TE€OMETPHH, HCCIENOBATh IOCTPOCHHBIE MOJENHM C HCIOJb30BAHMEM TI'€OMETPHYECKUX INOHATUN U



TeopeM, ammapaTa anreOpbl, peuiarb MpPaKTUYECKHe 3a/ayd, CBSI3aHHBIE C HAXOXKIECHUEM
F€OMETPUUYECKHUX BEJIUYUH;

MMETh IMpe/ICTaBIeHHs] 00 OCHOBHBIX 3Talax pa3BUTHs T€OMETPUU KaK COCTaBHOM 4acTH (pyHIaMEeHTa
pa3BUTHUS TEXHOJIOTHM.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 10
5 B3anMHOe pacnonokeHue npsmsIx B 10 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 10 1
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb IPSIMBIX U 10 1
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIIBl M paccTOSHUSA 14 1
MHororpanHuKu 16 1
7 BexTops!l B IpocTpaHcTBE 22 2
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 10
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /i P Kounrpoabusie IIpakTuueckue (witcpp )
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 AHamMTHYECKas TEOMETPHS 15 1
5 [ToBTOpeHUEe, 0600IICHNE 1 15 1
cucTeMaTu3auus 3HaHUI
O06bEéM MHOTOTpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomaay moBepXHOCTH U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrOKeHUS 5 1
7 [ToBTOpeHme, 0606meHI:Ie " 17 9
CUCTEMAaTH3AIHsI 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




INOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero U3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypesI

OcHoBHbIE NpaBUiia U300pakeHUs Ha

1. PHUCYHKE TJIOCKOCTH, MapalIeIbHbBIX 1
IPSIMBIX (OTPE3KOB), CEPEINMHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, psimas,
IUIOCKOCTB, MPOCTpaHcTBO. OCHOBHEBIE

2. MpaBuIia U300paKeHHs Ha PUCYHKE 1
IUIOCKOCTH, MapayljIeIbHbIX MPSIMBIX
(OTpe3KOB), cepeMHBI OTPE3Ka

3 [Tpenmet crepeoMeTprn. AKCHOMBI 1

' CTEPEOMETPHH
4 [Ipenmer crepeomeTpun. AKCUOMBI 1
' CTEPEOMETPHH

5. Hekotopsle cnencTBust U3 akCHoM 1

6. Hexoropslie ciiencTBus U3 akCuoM 1
[ToBTOpenue popmynupoBok akcuom Al,

7. A2, A3, noka3aTelLCTB CIEACTBAN U3 HUX, 1
pereHue 3aaaqy
[ToBTOpeHue GopmMynupoBoK akcuom Al,

8. A2, A3, noka3aTenbCTB CIACACTBUM U3 HUX, 1
pereHue 3aaaqd

9. [ToBTOpEeHue Teopuu, pelieHue 3aaay 1




10. IToBTOpEHME TEOPUH, PELLICHUE 3a1a4 1
[TapamienbHble IpsIMBIE B IPOCTPAHCTBE. 1
11 [MapaieIbHOCTh TPEX MPAMBIX
12. [TapaineabHOCTh NPSIMON U MJIOCKOCTH 1
13. IToBTOpEHME TEOPUH, PELICHUE 3a1a4 1
14. IToBTOpEHME TEOPUH, PELICHUE 3a1a4 1
15. [ToBTOpEHME TEOPUH, PEILICHHE 3a]1a4 1
16. CkpeluBaronecs npsmole 1
17 VYrisl ¢ cCOHanpaBJIEHHBIMU CTOPOHAMM. 1
' Yron mexay npsmMeIMu
18. Pemenue 3agau 1
19 Pemenne 3amay, moaroToBka K 1
' KOHTPOJIbHOH paboTe
Kontpoabsnas padora Nel mo reme
20. «B3anMHOe pacnojioKeHne NpAMbIX B 1
NMPOCTPAHCTBE»
21. AHan3 KOHTPOJIbHON pabOThI 1
99 [Tapannensublie naockoctu. CBoMCTBA 1
' NapaJyIeIbHBIX MIJIOCKOCTEN
53 IToBTOpEHKE BOIIPOCOB TEOPUU U PEILICHUE 1
3a/1a4 Ha NapajuIeIbHOCTh IIJIOCKOCTEN
24. Terpasap 1
25. [Tapannenenunen 1
26. 3ajaun Ha TOCTPOEHUE CEUCHUI 1
27. 3amaun Ha TOCTPOEHUE CEUCHHI 1
28. IToBTOpEHNE BOIIPOCOB TEOPUH U PELLICHUE 1




3a1a4 1o Bcen teme «llapamiensHocTh
HPSMBIX U IIJIOCKOCTEN

29.

30.

31.

KonTpoJubHnas padéora Ne2 mo reme
«ITapanneabHOCTH NPAMBIX H
IIOCKOCTEH»

AHaM3 KOHTPOJIBHOW paboThI

[lepneniuKynsipHbIE PSIMBIE B
npoctpaHcTie. [lapamiensHbie npsimble,
NEPHEHANKYIISIPHBIE K ITIOCKOCTH

32.

33.

34.

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

Teopema o npsAMOH, NEPIEHAUKYIISIPHOMN K
IUIOCKOCTH

Pemenue 3anay Ha NepHeHIUKYISIPHOCTD
npsiMOM U IIockocTu. IloBTopenue
BOIIPOCOB TEOPUH

35.

Pemenne 3a1a4 Ha nepHeHANKYISIPHOCTD
psAMOM u mockoctu. IloBropenne
BOIIPOCOB TEOPUH

36.

37.

38.

Pemenne 3a1a4 Ha nepHeHANKYISIPHOCTD
IpsAMOM  mockoctu. IloBropenne
BOIIPOCOB TEOPHUH

Pewrenue 3ana4 Ha neprneHAUKYISIPHOCTD
IpsAMOH U 1ockoctu. IloBropenue
BOIIPOCOB TEOPHUH

Pemenue 3agau. Iloaroroska k
KOHTPOJILHOM paboTe

39.

KonTtpoabHnas padora Ne3 no reme




«IlepneHAUKYJISAPHOCTDH MPAMBIX H
IIOCKOCTeH B MPOCTPAHCTBEY

40.

41.

AHan3 KOHTPOJIBHON paboOTHI

PaccTosiHre OT TOUKH J10 TJIOCKOCTH.
Teopema o Tpéx nmeprneHAUKYIIpax

42.

Yron Mexay npsiMoi ¥ II0CKOCThIO

43.

44,

45.

46.

47.

IToBTOpenue Teopun. Pemenue 3agau Ha
[IPUMEHEHUE TEOPEMBI O TPEX
NEPIEeHIUKYIIApaX, Ha YroJl MEXY MPsAMOi
U TUIOCKOCTbBIO

[loBTOpenue Teopuu. Pemenne 3agau Ha
MIPUMEHEHUE TEOPEMBI O TPEX
NEPIEeHIUKYIIAPaX, Ha YroJl MEXY MPSAMOi
U TUIOCKOCTbBIO

[loBTOpenue Teopuu. Pemenne 3agau Ha
IIPUMEHEHHE TEOPEMBI O TPEX
NEePHEHANKYIISIPAX, HA YTOJI MEXKIY NPIMOU
U TUIOCKOCTbBIO

[ToBTOpenue Teopun. Pemenne 3agad Ha
IIPUMEHEHHE TEOPEMBI O TPEX
NEePHEHANKYIISIPAX, HA YTOJI MEXKIY NPIMOU
Y TUIOCKOCTBIO

JIByrpaHHBIN yrou

48.

49.

IIpu3Hak nepneHANKYJIIPHOCTH ABYX
IJIOCKOCTEN

[IpssMOYyTOIBHBIN IapajuIeIenIIe

50.

Pemenne 3ana4 Ha IPSAAMOYTOJIBHBIN
napajuleJenunes




[loBTOpEHUE TEOPUHU U PELIECHHE 3a/1a4 HA

51. MEPIEHAUKYIISPHOCTD NPSAMBIX U
IIJIOCKOCTEN
IToBTOpEeHUE TEOPUH U PELICHHE 3a/1a4 Ha

52. HEPHEHINKYIIAPHOCTD IIPIMBIX U
IIJIOCKOCTEMN

53 KonTpoabsHnasi padora Ne4 mo teme

' «YTJbI H PACCTOSHUA»

54. AHaM3 KOHTPOJIBHOW paboThI

55. [Tonarne MHOrOrpanHuka. Ilpuzma

56. [Lnomans MOBEPXHOCTH MPU3MBI
[ToBTOpEeHME TEOPUH, pELICHNE 3a/1a4 Ha

57. BBIYMCIICHUE IUIOLIAN IOBEPXHOCTH
IIPU3MBI
[ToBTOpEeHME TEOPUH, pELICHNE 3a/1a4 Ha

58. BBIYMCIICHHE IIJIOIIAIN TOBEPXHOCTH
MIPU3MBI

59. [Inpamua. ITpaBunbsHas nupamuaa

60 IToBTOpEHME TEOPUH, pEILLIEHUE 3a/1a4 Ha

' MIPAaBWIbHYIO IUPAMUIY

61. Pemenue 3agau no reme «Ilupamugar»

62. Pemenue 3anau no reme «Ilupamugar»

63. VYceuénnas nupamuga
Cummerpus B npoctpaHcTse. [lonsTre

64. MIPaBUIILHOTO MHOTOIPAHHHUKA. DJIEMEHThI
CUMMETPHUH ITPaBUIIbHBIX MHOTOIPAHHUKOB

65. Cummetpus B npoctpaHcTse. [lonsaTue




MMPpaBUJIbBHOI'O MHOT'OI'paHHUKaA. DIEeMEHTEI
CUMMCTPUHU IIPAaBUIIBHBIX MHOT'OI'PAHHHUKOB

Cummetpus B npoctpaHcTse. [lonsaTue

66. IIPABWJIBHOT'O MHOT'OTPAHHUKA. DJIEMEHTHI
CUMMETPUHU IPABUIIBHBIX MHOTOTPAHHUKOB
Cummetpus B ipocTpaHctse. [lonsitue

67. IIPABWJIBHOTO MHOTOTPAHHUKA. DJIEMEHTHI
CUMMETPUHU IPABUIIBHBIX MHOTOTPAaHHUKOB

68 Teopema Ditnepa. [lonroroBka k

’ KOHTPOJILHOM paboTe
69 KonTpoubnas padora NeS o reme
' «MHOTrOrpaHHHKI

70. AHaIM3 KOHTPOJIBHOW paboThI

71. ITonsiTue BekTOpa. PaBeHCTBO BEKTOPOB

9 CrnosxeHue U BelYUTaHUE BEKTOpoB. Cymma

' HECKOJILKHX BEKTOPOB
73. YMHOXEHUE BEKTOpa Ha YHUCIIO
24 Kommnanapusie BekTopsl. [IpaBuno
' napajuiejenumne1a
75 Pa3znoxxeHne BekTopa 1o TpéM
' HEKOMIUIAHapHBIM BEKTOpaM
76. [ToBTOpPEHME TEOPUU U PELICHUE 3aa4
77 KonTtpoubHnas padora Ne6 mo reme
' «BeKkTOpBI B NIPOCTPAHCTBE)
78. AHanu3 KOHTPOJIbHOM paboThI
29 [IpsimoyromnpHas cucreMa KOOpAUHAT B

IIPOCTPAHCTBE




80. Koopaunatsl BekTopa
L CBsi3b MEX1y KOOpJIMHATAMU BEKTOPOB U
81. KOOpIMHATAMH TOYEK
82. [Ipocreiiiye 3a7a4u B KOOpJAUHATAX
83. [Ipocreitmme 3aga4n B KOOpAUHATAX
84. [Ipocreiiiue 3aa4u B KOOpJAUHATAX
85 VYron mexay Bekropamu. CKansipHoe
' MIPOU3BEIEHUE BEKTOPOB
86 VYron mexay Bektopamu. CKasipHOE
' IPOU3BE/ICHUE BEKTOPOB
g7 Boruncnenue yrioB Mexy NpsIMbIMU U
' IIOCKOCTSMH
88 Brruucnenue yrioB MEx1y NpsIMbIMUA U
' IIOCKOCTSMH
89 YpaBHeHue miockocTu. Paccrosaue ot
’ TOYKH JI0 MIIOCKOCTH
90 Pemenue 3agau. Iloaroroska k
' KOHTPOJIBHOM padote
91 KonTposbHas padéora Ne7 nmo reme
' «MeTo1 KOOPAMHAT B MPOCTPAHCTBE)»
92. AHanu3 KOHTPOJIbHOM pabOThI
93 3aKII0YNTEIbHOE TOBTOPEHUE TEM
' reomerpun 10 kiacca
94 3aKTI0YNTEIFHOE TTOBTOPEHUE TEM
' reomerpun 10 Kmacca
95 3aKTI0YNTEIFHOE TIOBTOPEHUE TEM

reomerpun 10 knacca




3aKII0YUTEIEHOC IMOBTOPCHUEC TEM

96. 1
reomerpuu 10 kiacca
97 3aKJII0UYNUTEIbHOE IOBTOPEHHUE TEM 1
' reomerpun 10 Kimacca
98 3aKIII0UYUTEIHbHOE TOBTOPEHUE TEM 1
' reomerpuu 10 kiacca
99 3aKJII0UYNUTEIBHOE IOBTOPEHUE TEM 1
' reomerpuu 10 kiacca
100 3aKJII0UYUTEIbHOE IOBTOPEHUE TEM 1
" reomerpuu 10 kiacca
101 3aKIII0YUTEIHbHOE TOBTOPEHUE TEM 1
" reomerpuu 10 xmacca
107 3aKJII0UYNUTEIbHOE IOBTOPEHUE TEM 1
" reomerpuu 10 knacca
OBLIEE KOJIMYECTBO YACOB I1O0 102

[NPOTPAMME




11 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH M B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncnenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMUPOBAHHE
10 AHaJIMTUYECKHE METObI pacuéra yria 1
MEXy NMPSMBIMU B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEX/1y TJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHHS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue pacctossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUILHON MUPAMUJIE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 TUTOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MPsIMbIE U TUIOCKOCTH:
napajuleNbHbIE CEYEHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHbie TPSMBIE U TUTIOCKOCTH:

21 YIIIBI MEXKAY CKPEIIMBAIOITUMHUCS
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

99 TUTOCKOCTH: CTaHIApTHBIE Maphl
MEePIIECHIUKYIISPHBIX TUIOCKOCTEH 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 IJIOCKOCTH: TE€OpeMa O TpeX
MEePIIeHIUKYIIIpax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: omanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, CooopakxeHust Moa00us
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIBI 115
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00HUs

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3a/1auu, CBI3aHHBIC C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOI TPU3MBI
36 CrepeoMeTpuyeCcKUe 3a7]auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMOM TPU3MBI
37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. O0béM
MTUPAMUIBI
40 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUECKUE 3a7ja4i, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHUueCKUE 3a7ja4u, CBSI3aHHBIE C
00bEMaMU MUPaMUIbI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
b
TIPHU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCTodAHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast noBepXHOCTh, 00pa3yroiye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
napajuIeIbHOM MJI0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUYEHUN WINHJPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYUCIICHHUE,
MOCTPOECHUEM CEYEHUH HUINHAPA, KOHYyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO Y BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom

IToBTOpEHME: OKPYKHOCTH Ha IUIOCKOCTH,
BBIYHCJICHUS B OKPYKHOCTH, CTaHIAPTHBIE
noo0us

Pazmuunsblie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOTOTPaHHUKOB

69

70

3amaun o Teme "Terna u MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaleHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImomaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJIOIAIM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4yn o Teme "OOBEMBI
Ten", cBA3aHHbIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUUeCKre 3a]]a4i, CBSI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O6mme
CBOICTBA IBMKEHUI

Bupl n1BukeHuil: napamiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIGCKI/Ie 3ala4i Ha IIPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”

86

O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUI:
"TTapannenbHOCTh NPSMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoniee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeTO0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTae"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[1omany MoBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

Hrorosas KOHTPOJIbHAsA pa60Ta

95

96

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUM




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero o01ero odpa3oBanusi
pe3yJbTara
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHH U CJICACTBUS W3 HHUX IPU PEIICHUH
' FEOMETPUUYECKHX 3a7a4
73 OnepupoBaTh MOHATUSAMHU: TAPATUICTBLHOCTh W TEPICHIUKYISIPHOCTH
' HPSMBIX U IJIOCKOCTEH
74 KitaccuunmpoBars B3aMMHOE PacIOIOKEHUE MPSMBIX M IIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TPAaHU ABYIPAHHOTO YIJia,
7.5 pebpo ABYrpaHHOTO yIiia, TWHEHHBIA YO IBYTPAHHOTO yIJia, IpaaycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh TOHATHSMHU: MHOTOTPAHHUK, BBIMYKIBIA M HEBBITYKJIBIN
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPaBUJIbHBII MHOTOTPaHHUK
77 PacriozHaBaTth OCHOBHBIC BHIBI MHOTOT'PAaHHUKOB (NMTUpaMHJIa, MPH3MAa,
MPSIMOYTOJILHBIN TTapajUieenumnes, Kyo)
KnaccudumupoBaTe  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS  JUIA
78 KIaccupuKauuu  (BBIMYKJIbIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' MPAaBWJIbHBIC MHOTOTPAHHUKH, TPSAMBIE W  HAKIOHHBIC TPHU3MBL,
napaJie’eunepl)
79 OnepupoBatb MTOHSTHSIMH: CeKyImas IJIOCKOCTb, CCUCHHE
' MHOTOTPaHHUKOB
710 OOBSICHITh  TIPHHIMITBI  TTOCTPOCHHSI  CEYCHHWHW  MHOTOTPAHHHUKOB,
' UCIIOJIB3Ysl METOJ CJIEIOB
Ctpouth ce4eHHsT MHOTOTPAHHHUKOB METOJOM CIIEJIOB, BBIMOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pemath 3a1aun Ha HaXOXKJACHUE TEOMETPUUYECKUX BEIMYHMH MO 00pa3iam
WIA alTOPUTMaM, MPUMEHSIsSE HM3BECTHBIC aHATHTUYECKHUE METOJNbI TpU
7.12 pEIIeHWH CTAaHJAPTHBIX MAaTEeMAaTHYeCKUX 3a/7ad Ha BBIUKCICHHE
pacCTOSTHUN MEXIY NBYMSI TOYKaMH, OT TOYKH JO MPSIMOU, OT TOYKHUIO
MJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS MPSIMBIMU
PemaTh 3a1aun Ha HaXOXKJACHHUE TEOMETPUUYECKUX BEIMYHMH 0 00pa3iam
7.13 WIA alTOPUTMaM, TPUMEHSIST HM3BECTHBIC AHATHTHUYECKHUE METONbI TpH

PEIICHHNU CTAaHAAPTHBIX MATCMATHUYCCKHX 3a/]ad Ha BBIYHMCICHUC YTIJIOB




MEXY CKPEIIMBAIOIIMMUCS IPSIMBIMH, MEXAY NPAMOU U IUIOCKOCTBIO,
MEXY IJIOCKOCTSAMU, ABYTPAaHHBIX YIIIOB

Beruncnsate 00bEMBI W IJIOMAJAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCISATH COOTHOIICHUS

714 MEXIY IJIOIAISIMU IMOBEPXHOCTEM, o0béMamu MOJ00HBIX
MHOTOIPAHHUKOB
715 OnepupoBaTh MOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U MJIOCKOCTh CAHMMETPUH (PUTYPHI
U3Bnekarb, mpeoOpazoBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, NPEACTABICHHYIO Ha
YepTekax U pUCYHKaX
[IpumensTh reoMeTpudeckre (GaKThl YIS PEIICHUS CTEPEOMETPUUICCKUX
7.17 3a/1a4, MPEANoJIaraloliuX HECKOJBKO IIIaroB PEIICHUS, €CIU YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
718 IIpumenars mnpocTelmme nporpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a1a4
719 [TpuBOIUTH MpPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh OJIydeHHBIC 3HAHUS Ha MPAKTHKE: aHATM3UPOBATh PEAIbHBIC
CUTyalldd ¥ TPHUMEHITh HW3YYCHHBIE TMOHSATHUS B IMpoOllecce TIOUCKa
peleHus MaTeMaTUYECKU c(hopMyIUpPOBaHHON po0OJIeMBl,
7.20 MOJIEJTMPOBATh PEANbHBIE CUTYallMH Ha SI3bIKE T€OMETPHUH, HCCIEI0BATh
MIOCTPOEHHBIE MOJENIHU C HCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUU U
TEeOopeM, arrapara ajreOpbl, penaTh MPaKTUIECKUEe 3a7a4H, CBSI3aHHBIE C
HaXO0X/IEHHEM I€OMETPUUYECKUX BETUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBanus
pe3yabTara
6 I'eomeTpus
OrnepupoBaTh NOHATHSAMU: UJIWHIPUYECKAs TOBEPXHOCTh, 00pa3yroIIne
6.1 UUJTUHAPUYECKOW MOBEPXHOCTH, LMIIMHJP, KOHUYECKAsl IOBEPXHOCTb,
' oOpa3ymomue KOHHYECKOW  TMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (UIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTyYSHHS TNl BPALICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoiokeHHe cephl U TIOCKOCTH
6.5 OnepupoBaTh MNOHATHSIMHU: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA,

BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAaHHWE IIIAPOBOIO CJIOS, BHICOTA




IAPOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

6.7

Bbruncnsate 00bEMBI M IUIOIMIAAM TOBEPXHOCTEW TEJN BpalleHUs,
TEOMETPHUECKUX TeJl C MPUMEHEHUEM POopMyTT

OnepupoBaTh MOHSATHUSMH: MHOTOIPAHHUK, BIHCAaHHBIM B cdhepy u
OIMCaHHBII 0KO0JIO cepsl, chepa, BMcaHHAS B MHOTOTPAaHHUK WU TEJIO
BpallleHus

6.8

BblYncnsaTh  COOTHOWICHUS MEXIY IUIOMAASIMU TIOBEPXHOCTEH W
00BpEMaMU ITOTOOHBIX TEN

6.9

6.10

6.11

N3obpakaTh u3ydaembie (GUTYPbI OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) IIJIOCKHE YEpPTEXKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (DUTYp: BHJ CBEpXy, COOKY, CHU3Y; CTPOUTb CEUEHMs TeIl
BpaLICHUs

W3BnekaTh, WHTEPHPETHPOBATH M IMPEOOpPa3OBBIBATH HH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, MpPEICTaBICHHYIO Ha
yepTekax U pUCyHKax

6.12

[IpumensTe reoMeTpudeckue (akThl ISl PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, NPEAINOIaraloliuX HECKOJBKO IIAroB pEUIeHUs, €CIH YCIOBHS
NpUMEHEHHS 33J]aHbI B SBHOH popme

6.13

6.14

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BBINONHATE NIEHCTBHS CIIOXKEHHS BEKTOPOB, BBIYUTAHHSI BEKTOPOB H
YMHOXKEHUSI BEKTOpPAa Ha YHUCIIO, OOBSICHITHh, KAKUMH CBOWCTBAMH OHH
001a1af0T

6.15

6.16

6.17

6.18

[IpumensTh npaBuiIo Napauieenuneia Ipyu CI0KEHUH BEKTOPOB

OnepupoBaTb NOHATHUAMHU: JE€KapTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
yroJl MEXJIy BEKTOpaMH, CKaJlspHOE€ IPOU3BEIEHHE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

Haxoaute CYMMY BCKTOPOB U IMPOU3BCACHUC BCKTOPAa HA YHCIIO, YIOJ
MCKAY BCKTOpaMH, CKAJIIIPHOC IMPOU3BCIACHUC, pACKIIaAbIBATh BCKTOP IIO
JABYM HECKOJUIMHEAPHBIM BEKTOpaM

3aI[aBaTB IIJIOCKOCTh YPABHCHHUEM B ,Z[CKE[pTOBOfI CUCTCMC KOOPpANHAT

6.19

6.20

Pemats HpOCT@fIHIHG TrCOMCTPHUYICCKHUEC 3a1a4r Ha IPUMEHCHUEC BEKTOPHO-
KOOpAWHATHOTO METOJa
Pemate 3aga4d Ha A0Ka3aTCJIbCTBO MATEMATHYCCKHX OTHOIIICHUH U
HaXOXKXIACHUC T'COMCTPHUICCKUX BCIUYUH I10 06pa3uaM HJIN aJIrTOpUTMaM,
MMPpUMCHAA HN3BCCTHBIC METOJBbI npu pCeHICHUN CTaHAAPTHBIX
MaTeéMaTHYCCKUX 3aaa4

6.21

IIpuMeHATH MNpoOCTEHIIKME IIPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPHU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[TpuBOIUTH MpUMEPHI MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B MpUPOIE U




JKHU3HHU, paCllO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC

6.23

[IpuMeHsATh MoTydeHHbIC 3HAHUS HAa IPAKTHKE: aHATU3UPOBAThH PeasibHbIC
CUTyallul ¥ TPUMEHSTh HM3yYCHHbIE IOHATHUS B TPOLECCE MOUCKA
peleHus MaTeMaTUUYECKU chopMyIHPOBAHHOM poOIeMBl,
MOJICIIMPOBATh PeajbHBIE CUTYAI[MH Ha SI3bIKE T€OMETPHH, HCCIEeI0BATh
MOCTPOCHHBIE MOJETH C HCIIOJIb30BAHHEM T'€OMETPUYECKUX TOHSATHH U
TEopeM, armapaTa ajareOpsl, peniath MPaKTUIEeCKUE 331a4H, CBI3aHHbIC C
HAaXO0X/ICHHEM reOMETPUIECKUX BEIININH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

7

I'eomerpus

7.1

7.2

OcHOBHBIE TOHATUA CTepeoMeTpuu. Touka, HpsiMas, INIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOGHHUH  CTEPEOMETPHH:  AKCHOMBI
CTEPEOMETPUU U CIAEACTBUS U3 HUX

BzaumHoe pacmosnokeHue ~ OpSIMBIX B MPOCTPAHCTBE:  IMEPECEKAIOIIUECs,
napajuiefibHble M CKpeluBaroiiuecss mpsMble. [lapannenbHOCTh OPSIMBIX |
IUIOCKOCTEH B NIPOCTPAHCTBE: MapajjieibHbIE TMpsIMble B  MPOCTPAHCTBE,
MApaAJUIENBHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMON M IUIOCKOCTH. YTJIBIC
COHaAITpaBJICHHBIMU CTOpPOHAaMHu, yroia MeEXay IHnIpsAMbIMHA B IPOCTpPaHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaliesIbHbIE TIJIOCKOCTH, CBOMCTBA MapasliesIbHbIX
iockoctei. [Ipocreiimme npocTpaHCTBEHHBIE (QUTYPHI HAa IIOCKOCTH: TETPadp,
KyO, mapajuiesienune/1, IoCTPOSHNUEe CeUeHU

7.3

7.4

[lepneHUKYIAPHOCTE NPSIMOM M IIOCKOCTH: IEPHEHIUKYILSIPHBIE MpsSMbIE B
IIPOCTPAHCTBE, MPSIMBIE APAILJIEIbHBIE U IIEPIIEHIUKYISIPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTH MIPSAMOM U INIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHAUKYISIPHON
IJIOCKOCTH. YTIbl B IIPOCTPAHCTBE: YrOJ MEXKIy MPSIMOM M IIOCKOCTBIO,
IBYTPAaHHBIA yroJI, JMHEHHBIM Yroia JAByrpaHHoro yria. llepnennukynsap u
HAaKJIOHHBIE. PACCTOSAHME OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOU [0
IUIOCKOCTH, MPOEKLUs (PUTypbl Ha IUIOCKOCTh. [lepneHauKyIspHOCTh MIIOCKOCTEMH:
NIPU3HAK  MEPIEHIUKYIAPHOCTH  IBYX  Iockocred. Teopema o  Tpéx
MEPIEHIUKYISIPAX

IloHsATHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIITYKJIBIE MHOTOIPDAaHHMKHM, DPa3BEPTKA MHoOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMS IPHU3MBI, MpsiMas M HAKJIOHHAs NMPU3MBI, OOKOBas U
TIOJIHAs ITOBEPXHOCTH Mpu3Mel. [lapamnenenunen, npsAMOyroabHbIi NapajuleaeIues
u ero corcrtBa. Ilupamuaa: N-yronpHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMUbI, MTPaBUIIbHAA U yCeu€HHas MUpaMuia.
OneMeHTbl Npu3Mbl W nHpaMuibl. [IpaBHiIbHBIE MHOTOTPAaHHUKH: IOHSTHE
MIPAaBUJIBHOIO MHOTOTPAaHHUKA, IPAaBWIbHAS NpU3Ma M NpPaBWIbHAs IHpaMUIA,
NpaBUJIbHAS TPEYTOJIbHAs MUpaMua U IpaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
IIPU3MBI U TUPaAMUIBI

7.5

CumMeTpusi B MPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IJIOCKOCTH. DJIEMEHTHl CUMMETPUHU B MHpaMUAax, Mapajesenumneaax, npaBuibHbIX
MHOT'OTpaHHUKAX

7.6

Boruncnenue »1eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOIIAIb




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWIBHOM NHMpaMuibl, TeOpemMa O IUIOIIALU
yceuéHHol nupamupsl. [Tonstue 06 06béMe. O0bEM MMpPaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B pocTpancTBe. COOTHOIICHUS MEKIY TUIOIIAASIMUA TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

6

I'eomeTpus

6.1

Hunuuapuyeckass NOBEPXHOCTh, 00pa3ylollue LUMIUHAPUYECKOW IOBEPXHOCTH,
OCb UWIMHIpPUYECKOM moBepxHOcTH. Llmnuunap: ocHoBanuss u  OokoBas
MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOIIA, OOKOBOI U MOJHOM MOBEPXHOCTH

6.2

Konnueckass moBepxHOCTh, 0Opa3yroline KOHMYECKOM IIOBEpXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TTOBepXHOCTH. KOHYC: OCHOBaHME M BEpIIUHA, 00pa3yromas
U OChb, IUIOUIaJb OOKOBOW UM TIOJHOM IOBEPXHOCTH. YCEUEHHBIH KOHYC!
00pa3yroIIne U BLICOTa, OCHOBAHHS U OOKOBAsI IOBEPXHOCTH

6.3

6.4

Cdepa u map: uenTp, paauyc, JuameTp, oAb MOBepXHOCTU cdeprl. BzanmHuoe
pacrionoxeHue chepbl U IIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, IIomans
cdepsl

N300pakeHue Tes BpalleHus Ha MJI0CKOCTH. Pa3BEpTka uimHApa U KOHyca

6.5

KomMOunamuu Ten BpaleHuss U MHOTOIPaHHUKOB. MHOTOrpaHHMK, ONHCAaHHBIN
okoJio chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK, HJIM TEJIO BpaIlEHUS

6.6

6.7

[Tonste 06 o0BEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 006 00BEME
HpSMOYTOJBHOTO Mapajiefenunena u ciaeacTBus u3 He€. OO0BEM IUIHHIPA,
koHyca. O0BEM 1mapa u miomanb chepol

[Tonobubie Tema B  mpoctpaHcTBe. COOTHONICHUS MEXIy  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

6.8

Ceuenus mwimHApa (MapasielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUs KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXO/AIIee Yepe3 BepIINHY), CeUeHUS I1apa

6.9

BexTop Ha miockoct U B mpocTpaHcTBe. ClOKeHHE U BBIYMTAHHE BEKTOPOB.
YMHOKeHHEe BeKTOopa Ha yHcio. Pa3noxkeHne BekTopa o TpEM HEKOMIUIaHAPHBIM
BekTopaM. [lIpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHNEM MTPAaBUII ACUCTBUI C BEKTOpaMU

6.10

[IpsimoyronbpHas cucreMa KoopAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpA.
[Tpocreiiine 3amauu B KOOpAMHATaX. YTroid Mexay BekTopamu. CkaisipHoe
MPOU3BEIEHNE BEKTOPOB. BbluncieHne yrioB Mexay MPSMBIMH U TUIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIM METO/I IPU PEIICHUH T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
NMPoBEPSIEMOr0  OCHOBHOW 00pa30BaTe/IbHOI MPOrPaMMbl CPeIHEro 001ero
TpeOGoBaHUSA o0pa3oBaHus

Bnanenue Meromamu JJ0Ka3aTenbCTB, AITOPUTMAMH PEIICHHS 3alad;
yMeHue (GOpMyIHpOBAaTH W OIEPHPOBATH IMOHATUSMHU: OIPENEICHUE,
aKCHMOMa, TEOpeMa, CIIEJCTBUE, CBOWCTBO, NMPU3HAK, I0Ka3aTEIbCTBO,
PaBHOCHWIIbHEIE (bopMyYITHPOBKH; [IPUMEHATD UX; YMEHHUE
dbopMynHpoBaTh OOpaTHOE W  MPOTHBOIIOJIOXKHOE  YTBEPXKICHHE,
IIPUBOJUTL IPUMEPBI W KOHTPIPUMEpPBI, HUCIIOIb30BATh  METOJ
MaTEeMaTHYECKOW WHIYKIIMU; TPOBOJUTH JOKA3aTEIbHBIC PACCYXKICHUS
npu PCIICHUH 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBUJIBHOCTDH
pacCyKICHHI; YMEHHE OIECPUPOBAaTh  IOHATHUSAMHU:  MHOXKECTBO,
IMOAMHOKECTBO, OIICpallMyd HaJl MHOXCCTBaAaMM, YMCHHC HCII0Jb30BATb
TEOPETUKO-MHOKECTBEHHBI  ammapar Juis ONUCAHHS  pealbHBIX
IIponeccoB U SIBJICHUU U IIpru pCIICHUMN 3aJia4, B TOM YHCJIC U3 APYTUX
y4eOHBIX MPEAMETOB; YMEHUE ONEPUPOBATh MOHITUSIMHU: Tpad, CBIZHBIM
rpad, nepeBo, MUK, rpad Ha MIIOCKOCTH; YMEHUE 33]1aBaTh U OMUCHIBATH
rpadbl pa3iIHMYHBIME CIOCOOAMM; WCIONB30BaTh rpadbl MpU pPEHICHUH

3aga4

YMeHue onepupoBaTh MOHATHUSMU: HATypalbHOE YHCIIO, LIEJ0e YHCIIO,
CTETICHb C IEJIBIM ITOKa3aTeeM, KOPeHb HAaTYpaJbHOUM CTETICHH, CTEIICHb
C palHUOHAIBHBIM  TOKa3aTeleM, CTeNeHb C JACHCTBUTEIbHBIM
mokaszatejieM, JIorapudmM dYHclia, CHHYC, KOCHHYC W TaHTEHC
MPOU3BOJIBLHOTO YHKCIA, OCTAaTOK IO MOJIYII0, PAIMOHATBHOE YHCIIO,
UppAIMOHAILHOE  YHUCJIO,  MHOXECTBAa  HATypalbHBIX,  IEJBIX,
palMoHaNIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIONIb30BaTh
IIpHU3HAKN OCINMOCTH, HanMEHBIINHN O6I]_[I/II71 ACJIIUTECIIb U HAUMCHBIICC
o01iee KpaTHoe, anropuT™ EBKiHIa MpHU pemieHuu 3a/1a4; 3HAKOMCTBO C
pa3NIMYHBIMH ~ TO3UIIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHS;, yMEHHE
BBIIIOJIHSITE BBIYMCIICHHE 3HAYCHUN U Hp606pa30BaHI/IH BLIpa)KCHI/Iﬁ co
CTENeHsSMU U JorapudmMaMu, mpeoOpa3oBaHUs TPOOHO-PAMOHATIBHBIX
BBIpa)KeHHﬁ; YMCHHC OINCPpHUPOBATH MOHATUAMH: NOCICAOBATCILHOCTD,

apupMeTHIeCcKast nporpeccus, reoMeTpuIecKast MpOrpeccHus,




OCCKOHEYHO YOBIBAIONIAs TeOMETPHYECKass TMPOTPECCUs; YMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCIIE C MOMOIIbIO PEKYPPEHTHBIX
dbopMyI; yMeHHE OIEepUpOBaTh MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJIYJIb U ApTYMEHT KOMILIEKCHOTO
yucna, @opma 3amMcu KOMIUIEKCHBIX 4HCell (reoMeTpuyeckas,
TPUrOHOMETpUUYECKass U  anreOpavueckas); yMETb IPOU3BOJUTH
apudmernyeckue NEHCTBUS C KOMIUIEKCHBIMH 4YHCIIAMHU; MPUBOAUTH
MpUMEpPhl  UCIMOJIb30BaHUS  KOMIUIEKCHBIX  YHCEN;  ONEpUpOBATH
MOHATUSIMM: MaTpuua 2X2 u  3X3, omnpeienuTeab MaTPUIIbI,

FGOMeTpI/I‘-ICCKI/If/'I CMBICJT OIIPECACIIUTECIIA

YMmenue OINICpHUPOBATh IMNOHATUAMH: pPALUOHAIBHBIC, WPpalMOHAIbHBIC,
IIOKAa3aTCJIIbHBIC, CTCIICHHBIC, HOFapI/I(bMI/I‘ICCKI/Ie, TPUT'OHOMETPUYICCKHUC
YpaBHCHUA W HCPABCHCTBA, HX CHUCTECMbI; YMCHHC OIICPpHUPOBATH
INOHATUAMU: TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPaBCHCTBA M CHCTCMbI C IMOMOMIBIO Pa3JINYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCEPABCHCTBA W CHCTCMBI C IIapaMETpOM; IIPUMCHSATDH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMbI IJId PCHICHUA MAaTEMAaTUUYCCKHX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX obOmacrei HAayYKHU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTh (DYHKLUH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHMYEHHOCTb (PYHKIIMH, MOHOTOHHOCTb
¢byHKIMHU, 3KCTpeMyM (PyHKIMH, HauOoJbIIee 1 HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXYTKE, HEMpepbIBHAsA (PYHKIIMS, aCUMIITOTHI Tpaduka
¢GbyHKIMH, TIepBast ¥ BTOpas MPOU3BOAHAS (PYHKIIUH, TEOMETPHUUECKUI U
¢bu3nyecKkuif CMBICT TPOU3BOJHOW, NEpBOOOpa3Has, ONpPENCIEHHBIH
WHTErpaj; YMEHUE HaXOAMTh ACUMOTOTHI Tpaduka (YHKIHMH; yMEHHE
BBIUUCIATh MPOU3BOAHBIE CYMMBI, IPOU3BEAEHHUS, YAaCTHOTO H
KOMMO3ULUHU (PYHKIMI, HAXOAUTh YpaBHEHHE KacaTeNbHOW K rpaduky
(GYHKIIMM; YMEHUE HaXOAWTh MPOW3BOJIHBIE AJIEMEHTAapHBIX (DYHKIHMA;
YMEHHUE HCIIOJIb30BaTh IPOM3BOAHYIO JUISI HCCIEIOBAaHUS (YHKUUH,
HaXOAUTh HAaWOOJbIINE W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpadMKu MHOTOYJIECHOB C MCIOJb30BAHUEM allapara MaTeMaTHYECKOTO
aHaIM3a; MPUMEHATh MPOU3BOJHYIO [UI HAXOXAEHUS HAWIy4Ilero
pelieHns B NPUKIAAHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKUX U

(bU3UYEeCKUX 3a/1a4ax; HAaXOUTh TJIOMATU U 00bEMBI (DUTYP C TIOMOIIIBIO




HHTCrpaia;, NpuBOAWUTh MPUMCPbI MATEMATHYCCKOI0 MOIACIIMPOBAHUSA C

MOMOIIBI0 AU PepeHIINATHHBIX YPABHCHHIA

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GyHKIMS, KOMIO3UIMS (YHKIUH, JuHEeHHass (QyHKIUS, KBaJpaTHYHAs
byHKIHA, panuoHaabHas byHKIHA, CTEIEHHAs GbyHKIMA,
TPUTOHOMETpHYECKHE  (QYHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GbyHKIMHK, TOKa3arenbHas M Jorapupmuueckas (yHKIHH;, YMEHHE
CTPOUTH TpaduKy M3y4eHHBIX (DYHKUIUH, BBINOIHATH NMPEoOpa3oBaHUS
rpaduKoB QYHKIUI, HCHIOIB30BATH TPAPHUKH ISl U3YUCHUS IPOIIECCOB U
3aBUCHMOCTEH, MPU PELICHUH 33/1a4 U3 JAPYTUX YU4EOHBIX MpPEAMETOB U
3aJa4 U3 peaNbHOM JKMU3HU; BBIpAXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; HCIOJIB30BaTh CBOWcTBA M Tpadukn QyHKIMHA s
peleHusi ypaBHEHUH, HEPaBEHCTB U 3a/1a4 C MapaMeTpamu; U300pakaTh
Ha KOOPAMHATHON IUIOCKOCTM MHOXKECTBA pEUICHUH ypaBHEHHH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBbIE 33JaYd Pa3HbIX TUIOB (B TOM 4MCIE Ha
MPOILIEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 33J1a4d U3 00JIaCTH YNPaBJICHUS JIUYHBIMUA U CEMEHHBIMU
¢uHaHCaMM); COCTABIIATh BBIPAXKEHHUS, YpaBHEHHs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCJIOBMIO 3aJa4d, MCCICNOBaTh IOIYYCHHOE DPEUICHUE U
OLIEHUBATh MPaBJONOJO0HOCTh pE3yJIbTATOB;, YMEHHME MOAEIUPOBAThH
peanbHBIE CUTyallud Ha S3BIKE MATEMAaTHUKH; COCTaBISATH BBIPaKCHMS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 33Jayy,
UCCIIE0BATh IIOCTPOCHHBIE MOJENHM C HCIOIb30BAaHUEM alIapara

anreOpbl, HHTEPIPETUPOBATDH MOTYYEHHBIH pe3yIbTaT

YMeHue onepupoBaTh NOHATUSAMU: cpeiHee apudMeTnyeckoe, MeIuaHa,
HauOonplllee M HaWMEHbIEe 3HAUYEHHUs, pa3Max, JUCHepCus,
CTaH/IapTHOE OTKJIOHEHUE YHMCIOBOro HalOopa; yYMEHHE H3BIIEKATbh,
MHTEPIPETHPOBATh WH(POPMALIMIO, TPEACTABICHHYI0 B TaOmuIax, Ha
auarpammax, rpadukax, oTpa)karollyl0 CBOWCTBa peajbHBIX MPOLECCOB
U SBJCHUH; NPEACTaBIATh HMHMOPMAIMIO C IOMOIIBIO TabIuI |
IUarpaMM; MCCIEeI0BAaTh CTATUCTUYECKUE [aHHbIE, B TOM YHUCIE C
NpUMEHEHHEM TpadUuecKuX METOJOB M 3JEKTPOHHBIX CPEACTB;
rpaguuecKu McCCIel0BaThb COBMECTHBIE HAONIOJCHHUS C IOMOUIBIO

JyarpaMM pacCEeUBAaHMS U JIMHEWHOU perpeccuu




YMeHue onepupoBaTh MOHATHSAMH: CIyYaWHBIM ONBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C WCIIOJIB30BaHUEM TpadUUYECKUX METOJOB; MPUMEHSThH
(OpMyIIBI CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (HOPMYITy MOJIHOM
BEpOSATHOCTH, popMyny bepHymm, komOuHaTOpHBIE (PAKTHI U GOPMYJIBI;
OIICHUBATh BEPOSATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEepUpPOBATH
MOHATUSIMH: CITy4aiiHasi BeJIMYWHA, pPacIlpelesieHue BEpPOSTHOCTEH,
MaTEeMaTHYECKOe OXUJAHWE, JHUCICPCHS M CTAaHAAPTHOE OTKIIOHEHHE
CIlyyallHOW BENWYMHBI, (QYHKIHH PACHpEleNieHHs] M  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIOJIb30BaTh CBOWCTBA M3YYCHHBIX paCIPENCICHUN JUIs
pelIeHUs 3a7a4; 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJIBIIUX YHCED,
METO/bl BBIOOPOYHBIX HCCIICOBAHUIN; YMEHUE NPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPHPOJHBIX M OOMICCTBCHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTaHHE, ICPECTaHOBKA,
YHUCII0O COYCTAHWA, YHUCIIO TEPEeCTaHOBOK; OWMHOM HpIOTOHA; ymeHwme
MPUMEHITh KOMOWHATOpPHBIE (DAKTBI M PACCYXKACHUS ISl PELICHHS
3a/la4; OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHN; COCTABIISITH

BEPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATDH HOJIy‘I@HHBIfI pe3yiabTar

YMeHue onepupoBaTh IOHATHUAMH: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIUMYMHA YyIJa, IUIOCKUHM yrod,
JBYTpaHHBI YToJl, TPEXTPAHHBIN yroj, CKPEIIMBAIOIIMECS TMpsMBbIE,
MapajuieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroJ
MEXIY NPSAMBIMH, Yrojl MEXKIAY HPSIMOH M IJIOCKOCTBIO, YrOJl MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JIO0 MJIOCKOCTH, PACCTOSHUE MEXITY
MPSIMBIMU, PACCTOSIHUE MEXKAY IJIOCKOCTSIMU; YMEHHE UCII0JIb30BATh IIPU
pelleHny 3a7ad U3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHH; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHPA; CTPOHUTH
MaTeMaTHYeCKUe MOJENIU C TOMOIIbI0 T€OMETPUUYECKUX MOHITHH H

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMHU MPAKTHYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOUIAAL (GUIYpHI, 00BEM (UTYDBI,
MHOTOTPAaHHHK, TPABUIBHBI MHOTOIPaHHUK, CEYEHHE MHOTOTPAaHHHUKA,
KyO, mapajuienenunen, mpusMa, NUpaMuaa, (GuUrypa U IMOBEPXHOCTD
BpalleHUs, MWINHAP, KOHYC, map, cdepa, Mmiomanb chepsl, IIomans
MOBEPXHOCTU MHUPAMU[IBI, MPHU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

MPSIMOYTOJIBHOTO Tapajuiesienuneia, MUpaMUabl, MPU3MbI, LHWIMHIPA,




KOHYCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUs KOHYCa M LIWJIMHIPA,
MapaJuleJIbHbIE OCH WIM OCHOBAaHUIO, CEYECHHME IIapa, IIOCKOCTD,
Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYPHI B IOBEPXHOCTH
BpalICHUsl, WX CEYEHUS, B TOM 4YHUCJIE C IOMOILBIO 3JIEKTPOHHBIX
CPEICTB; yYMEHHE TPUMEHSATH CBOMCTBA TI'E€OMETPUYECKHX QUTYD,
CaMOCTOSITENILHO  (POPMYIHPOBATH OIpEAeTICHUs] H3y4aeMbIx (GuUryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M IMPU3HAKAX TE€OMETPUUECKHUX
¢buryp, OOOCHOBBIBaTH WJIM OIPOBEPraTh HX; YMEHHE IPOBOAUTH
KIacCUPUKANUIO (QUTyp 10 Pa3IMYHBIM TpPHU3HAKaM, BBIOIHSITH

H606XOI[I/IMBIG JOINOJIHHUTCIIBHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATUSMHU: JBIDKEHHE B TMPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CAMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeobpazoBaHue MOAOOHS, MOAOOHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOJOO0HBIC (UTYPHI, B TOM YHCJIC B TIPHUPOJIEC,
UCKYCCTBE, apXHUTEKTypE; HCIOJIb30BaTh I'€OMETPUYCCKUE OTHOIICHHS
MPU PEIICHUU 3aJ1a4y; HaXOJIUTh T€OMETPUYCCKHE BEIMYMHBI (JIJTMHA,
yroi, Iouaab, oO0bEM) MpH peUIeHHH 3a7ad U3 APYTruX Yy4eOHBIX
MPEIMETOB U U3 PEaTbHOU )KU3HU; YMCHHUE BBIYHUCIISATH T€OMETPUICCKIEC
BEJIMYMHBI (ANTMHA, YroJl, IJIOLaAb, O0BEM, IUIOIMIATL MOBEPXHOCTH),
WCIIOJNIb3YSl M3YYCHHBIE (OPMYIJIBI U METOJBI, B TOM YHCIIC: TUIOIIAIb
MOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCA, IIMIMHAPA, IJIOMaas ChephI;
00BEM KyOa, MPSIMOYTOJIBHOTO TapauleNIenue1a, MUPaMUbl, MPU3MBI,
HWIMHIpPA, KOHYca, Iapa; yMEHHWE HaXOAWTh OTHOIIEHHE OO0BEMOB

oJI00HBIX QUryp

YMeHue ornepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHUCIIO, pa3jiokKeHHe BeKTopa Mo Oasucy,
CKaJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3BEICHUE, YIrOl MEXIY
BEKTOPaMH;, YMEHHUE HCIIOJIh30BaTh BEKTOPHBIA U KOOPJAUHATHBIA METO]I
JUIS pEelIeHUs TeOMETPUYECKHX 3aJad H 3adad APYTux y4eOHbBIX

MPEAMETOB
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YMeHue BBIOMpATh MOAXOJAIIMN METOX JJsl pEIIeHUs 3a/auH;
[IOHUMAaHHUE 3HAYUMOCTHM MATEMaTUKU B M3Y4YEHUM MPUPOIHBIX U
OOIIIECTBEHHBIX TPOLIECCOB M  SBICHMI; yMEHHE paclo3HaBaTh

IIPOABJICHUC 3aKOHOB MAaTEMAaTUKHW B HCKYCCTBE, YMCHHUC IIPHUBOIHUTH




IOpUMEPLEI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUHA  POCCHIICKOM W  MHUPOBOI




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COlePKAHUS
1 Yucna ¥ BEIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Parmonanbueie  uyucna. OOBIKHOBEHHBIE W JIECATUYHBIC JApPOOH, TPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpodH

13 Apudmernieckuil KOpeHb HaTypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKumMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenenp ¢ uenbiM mokazateneM. CTenmeHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNeHU

15 CuHyc, KOCHMHYC W TaHIEHC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTaHT'€HC YUCJIOBOIO apryMeHTa

1.6 Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JIOrapH(pMbI

JlelicTBUTenbHbIE uucia. ApupMETHYECKHE ONepalud C JAeHCTBUTEIbHBIMU
1.7 gyrcaamu. [IpuOmmkEéHHBIE BBIYHMCICHUS, TPABWIA OKPYTJICHUS, TMPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BbIpakeHUN

1.9 KowmrmnekcHeie yncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPABHEHUS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [TokazarenbHble U TIorapupMUUECKHE HEPAaBEHCTBA

2.8 Tpuronomerpuveckrne HepaBeHCTBA

2.9 CucTeMBI ¥ COBOKYITHOCTH YPaBHEHHI ¥ HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEHUHBIX ypaBHEHUH. ONpeaeauTenb MaTPUILIbI
3 OyHKIMH U TpadUKH

3.1 Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe




¢ynkuuu. YérHeie u Heu€éTHBIe QyHKUMU. [lepuoauueckue GyHKIHHN

OO6nacTh ompenenaeHuss U MHOXKECTBO 3HaueHU Qynkuuu. Hymu dyHkuuu.

[IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLMH.

32 Maxkcumymbl 1 MHUHUMYMbI (QyHKIuH. HaumOosbliee W HauMeHbIIee 3HaUYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHbIM M IeJbIM IoKa3aTeneMm. E€ cBoiictBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpudeckue GyHKLIUHU, UX CBOICTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH
36 Touku pazpsiBa. Acumntotel rpadukoB ¢yHknuii. CpoiicTBa  (GYyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUs II0CIIEN0BATEIHLHOCTEN
33 Apudmernueckas U  reoMerpudeckas mnporpeccun. @Dopmyna  CIOXKHBIX
' MIPOIICHTOB
4 Havana marematnuyeckoro aHanusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (PYHKITHIA
[IpumeneHune Npou3BONHON K HCCIEeNOBaHHIO (YHKIUN Ha MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero ¥ HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpE3Ke
4.3 [lepBooGpasnas. Murterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Ditiiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnmcarenbHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 CeomeTpus
7.1 @urypsl Ha II0CKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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