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INOACHUTEJIBHAA 3AIINCKA

['eomerpust sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Y4EHUH OOYYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/la4 €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PH3UYECKUX
3ajay.

Ilenb ocBoeHMsI mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOaEéHHOM YpOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NPU H3YYEHUM TIEeOMETpUH, Kak
COCTABIISIIONICH MpeaMeTHON obnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecreueHne
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CHeNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 33JJa4aMU Kypca Fr€OMETPUH Ha yriyOJEHHOM YpOBHE, paCUIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacumpeHue npeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYpPHI U (HOPMUPOBAHHE
OCO3HAHMsI B3aUMOCBSI3U FEOMETPUH C OKPYKAIOIIUM MUPOM;

¢dopMHupOBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENISX, T03BOJIAIOLIMX ONUCHIBATh U U3Y4aTh pa3HbIe ABJICHUS OKPYXKAIOIEro
MUpa, 3HaHUE MOHATUHHOTO anmnapara o paszaeny «CtepeomMeTpus» yueOHOro Kypca reOMeTpHH;

(dbopMHpOBaHUE YMEHUS BIaJI€Th OCHOBHBIMH IMOHATUSAMH O MPOCTPAHCTBEHHBIX (QUTypax U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMYydl M YMEHHE HUX NPUMEHSATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlEHMsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJEIIN;

¢dbopMupoBanue NOHMMAaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKM IPH IPOBEICHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKa3aTEeIbCTB U AJITOPUTMOB pELICHUS,
YMEHMSI HX TPUMEHATh, MPOBOJUTH JIOKA3aTelIbHBbIE pACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKUX 33Ja4 M 3aJad C NPAKTUYECKUM CoJepXaHueM, (OopMHpOBaHUE
MpEJCTaBICHUsI O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUN U POJIM aKCHOMAaTUKHU B IPOBEAEHUM JIEAYKTUBHBIX PACCYXICHUI;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00yyaroImuxcs, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATENIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEPEca K U3Y4EHUIO T€OMETPUH;

¢dopmupoBaHrne (YHKIHMOHAJIBHOW TI'PAaMOTHOCTH, pEJIEBAHTHOW TI'E€OMETPUHU: YMEHUS
pacro3HaBaTh NPOSBICHUS TEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peaIbHBIX
KU3HEHHBIX CHUTYallMsIX W TpPU HU3YYEHUM JPYTUX Y4eOHBIX TPEAMETOB, IMPOSBICHUS
3aBHCHUMOCTEN M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pEAbHbIX CUTYyallMi, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMY [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIepKaTeIIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
aBisA0TCA: «lIpsiMble M IJIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukw», «Tena BpaiieHus»,
«BeKTopbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J{BUKEHHSI B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHSIMHU,
pEeBaHTHBIMHU T€OMETPHUH Ha yriiyOnéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTHUECKUX YMEHHU
pacrpeesiseTcst He TOJIbKO M0 COJIepKaTeIbHbIM JIMHUAM, HO U 110 rofaMm o0ydeHus. CopepxkaHue



00pa3oBaHusl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraM ocBoeHusi denepanbHoi paboueit
IIPOrPaMMBI, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYpPHPOBAHO TaKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, MPUHIIUITUAIBHEIM BOIIPOCAM 00YJaroIIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHHU30BaTh  OBJAJCHHE TEOMETPUYECKUMHU  TOHATUSMU UM HaBbIKAMU
MOCJIEIOBATEIBHO M MOCTYNATEIbHO, C COOJIOACHUEM NPUHIMIIA PEEMCTBEHHOCTH, a HOBBIC
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MIPEICTABICHUN 00yYaroXcs, pacupsis
U yrayOuisis e€, o0pas3ys mpovHbIe MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBua ans  guddepeHIHanud  oOyueHHs, MOCTPOCHHS WHAWBHIYAIbHBIX
o0pa3oBaTeNbHBIX @IporpammMm, o0OecrneduTh YriayOn€HHOE M3yYeHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO mpenMeTa «MaremaTukay;,

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4€TOM BBIOOpa
Oynymeit npodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXIy OOIIMM H TPOECCHOHATHHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriy0si€HHOM ypoBHE oTBoAUTCs 204 vaca:
B 10 kmacce — 102 vaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 gaca B Heneo).

PEAJIU3AIIUSA MOAYJIS «IIKOJBHBIN YPOK» PABOYEIN ITPOI'PAMMBI
BOCIIMTAHMUSA

B mnpouecce peanuzanuu pabodeil mporpamMmbl ydeOHOro mnpenmera «Pycckuil s3bIK»
IPOUCXOIUT TOCTUKEHUE INYHOCTHBIX PE3YyJIbTaTOB B paMKax peanu3auuu Moayis «lllkonbHbIi
ypOK» paboueil mporpaMmbl BOCOIUTAHUS, @ UMEHHO:

- aKTUBH3aIMsl MOTUBALIMU K TO3HAHUIO U O0YUYEHMUIO;

- (hopMupoBaHHEe y 00y4arOIMIHUXCsI OCHOB POCCUHCKON WACHTUYHOCTH;

- (hpopmMHpoBaHNE TOTOBHOCTH 00YYAIOIINXCS K CAMOPa3BUTHIO;

- (hopMUpOBaHHE IEHHOCTHBIX YCTAHOBOK U COLIMAIIBHO 3HAYMMBIX Ka4eCTB JIMYHOCTH.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, IPOocTpaHCTBO. 1lonATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IIOCKOCTH. [lapamiensHOe MW LEHTpaJIBHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOEKTUPOBAHMUSL.
N300paxkenue ¢puryp B mapawieIbHOW MPOESKIMU. YTIIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXy IpPSAMBIMU B IpocTpaHCTBeE. [lapamienbHOCTh MIOCKOCTEHN: NapauleiabHbIEe INIOCKOCTH,
CBOICTBA MapaJIeNIbHBIX TuIOcKocTer. [IpocTeiiie mpocTpaHnCTBEHHBIE (GUTYPBI HA TIOCKOCTH:
TETpadp, NapajuleIeIuIe], IOCTPOSHUE CEUEHUI.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE IHpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NapauIeJIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHAUKYJIIPHOCTH IPSIMOM M INIOCKOCTH, TEOPEMA O NMPSAMOM NEPIEHAUKYJIIPHON IIIIOCKOCTH.
OproroHanbHOe mNpoeKkTupoBaHue. llepneHauKynsp W HaAKIOHHBIE: PacCTOSHUE OT TOYKU N0
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUIypbl Ha IJIOCKOCTb.
[TepieHAUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK NIEPIEHAUKYIISIPHOCTH ABYX IIOCKOcTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IUHEWHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOTOrpaHHHUKOB, pa3BEpTKa MHOrorpasHuka. IIpusma: n-yrospHas npusma, npsmas
U HakJIOHHas Mpu3Mbl, OOKOBas U TOJHas TIOBEpXHOCTh npu3Mel. [lapamnenenunen,
IPSAMOYTOJIBHBIA MapajulelIeNiNe]l W ero cBoWcrBa. KparTdailime Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHel
[IpaBUIBLHON mNUpaMuibl. lIpaBuiibHBIE MHOTOIpaHHHMKH: IPAaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
UpaMu/Jia, MpaBUIbHAS TPEYTOJIbHAS TUPaMKJIa U TPaBUIIbHBIN TeTpasp, KyO. [Ipencrasnenue o
[IPaBUJILHBIX MHOTOIPAaHHUKAX: OKTa’Ap, AOAEKAdIp U UKOCAIP.

Bbruncnenue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IIJI0IIA1b OCHOBaHUMN, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsMOM mpu3mbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MApaMUbl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaMU/IBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CHMMETPHUH IPABWIBHBIX MHOTIOIPAHHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUJIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOpP B IPOCTPAHCTBE, HYJICBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIC BEKTOpbL. PaBeHCTBO
BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBONCTBA CI0KEHUsI BEKTOpOB. CBONCTBA YMHOKEHUS
BeKTOpa Ha yncio. [IonsaTre komIutanapHbie BEKTOPBI. [IpM3HaKk KOMILUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3IoOKEHUH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsiMoyrosibHas cucrema KoopAauHat B npoctpancTBe. Koopauuarsl Bektopa. CBsizb



MEXJly KOOpAMHATaMH BEKTOpa M KOOpAMHATAMU TOYEK. YTOJI MEXIy BekTopamu. CkaiaspHoe
IPOM3BEICHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, 00pa3yroIIre moBepxHocteil. Tena BpalieHus: MIIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, mwap. B3aumHoe pacrnonoxkenue chepsl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIIOCKOCTH. Pa3BépTka umnmnapa u konyca. Cummerpus chepbl
U 1Iapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIHHOTO
napajenenunena U cneacrsus u3 Heé. OObEM NpsAMOM M HAKIOHHON NPHU3MBI, LUIUHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOro CETMEHTA.

KomOuHnanmu Tten BpalieHMss U MHOrorpaHHukoB. Ilpu3ma, BIucaHHas B LWJIMHIP,
onucaHHas okosio IuMHApa. [lepeceuenune cdepbl u mapa ¢ miockocteo. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOrpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHJIpA, KOHYyca, Iuomanb chepsl u e€ yacreid. IlonoOue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue ceyeHUH MHOIOIPDAaHHMKOB M TeJl BpALICHUSA: CEYEHUS LWIMHApA
(mapaymuiennbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (TmapajyiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXXeHHd. IIpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pELIEHNN TEOMETPUYECKUX 3a/1a4.

JIBUKeHHS B IPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl IBW)KEHMI: NapajuIeIbHBIA IEPEHOC, LEHTPAIbHASI CUMMETpHS,
3epKabHas CHMMETpPHs, TOBOPOT BOKpYT npsmoil. [IpeobpazoBanus nogodus. Ilpsmas u chepa
Ditnepa.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«"EOMETPUS» (YI'JIYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OO0ydYarolmerocs Kak akTUBHOTO H
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJIbI, HCIOJIb30BAHUE ATHX JOCTHKCHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOUast 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIICHHH, PaCCyKIIEHUM, BOCIIPUUMYUBOCTh K MAaTEMaTUYECKUM AaCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/Yy, OCO3HAHHUE IIEHHOCTU TPYJIOIIO0US, HHTEPEC K pa3IMuHbIM chepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHHWE TPUPOTHON M COIMAIBLHON Cpebl, OCO3HAHUWE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS HAa TPUMEHEHHE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJITAHUPOBAHHUE IMTOCTYITKOB U OIICHKU
MX BO3MOXKHBIX TTOCJIEICTBUM JIJIsl OKPYXKAIOILIEH CpeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKU M OOIIECTBEHHOW MPAaKTUKH, NOHHMaHHWE MaTeMaTH4eCKOW Hayku Kak cdepbl
YeJIOBEUECKOU JIEATENIbHOCTH, ATANoOB €€ Pa3BUTHUsI U 3HAYMMOCTH JUIsl Pa3BUTHS IIUBUIIU3ALINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEeCTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYUIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENbCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe eliCTBUS

ba3oBble J1Jornveckue a1eCTBUSA:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBCHHBIM NpPHU3HAK KiIaccH(PUKaluu, OCHOBAaHMS Jii O0OOOIIEHUS |
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATh W MPEOOPa3OBBIBATh CYXKIACHHS: YTBEPIUTEIbHBIC M
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJIAITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IMPOTUBOpEYHS B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajaraTb KPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEW ¥ IPOTUBOPECUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeIhCTBA MATEMATHUCCKUX YTBEPKICHUM (TIPSAMBIC U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH TMPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIeEe MOIXOAIINN C YUETOM CaMOCTOATENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBhble ucciaenoBaTeabLCKHE AeiiCTBHS:

MCITOJIH30BaTh BOMPOCKHI KaK MCCIIEOBATEIHCKUM HHCTPYMEHT TTO3HaHUS, (OPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYre, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APT'YMEHTUPOBATH CBOIO IMO3UIIUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTAaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMU;

CaMOCTOSITENIbHO (DOpMyIUpOBaTH 0OOOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUsI, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOILIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOMPOC M JIsI
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATH HH(POPMANMIO pPA3TUYHBIX BHAOB #  GopM
MIPE/ICTABJICHHS;

CTPYKTYpUPOBATh HHPOPMAIIHUIO, TPEJICTABIATH €€ B pa3TUYHBIX (opMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HANE&KHOCTh WHGOPMAIMM MO0 CAMOCTOSATENhHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KomMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

O0menue:

BOCIIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCBMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHUS MO X0y PEIICHHS 3a/1a491, KOMMEHTUPOBATH MTOJTYYEHHBIH pe3yIbTaT;

B Xoze OOCYX/IEHHUS 3aJaBaTh BOIMPOCHI MO CYLIECTBY OOCYXKIAeMON TEMBbI, MPOOIEMBI,
pemraeMoii 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COTOCTABIATH CBOH



CYXJICHUS C CYKICHHSIMH IPYTUX YYaCTHUKOB JMajora, OOHapyXHBAaTh Pa3IMuUE€ U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIUpPOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauyM, 3KCIEPUMEHTA, HCCIIEIOBaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BHICTYIIJICHUS ¢ yU4ETOM 3a7ja4 IPE3EHTALMU U 0OCOOEHHOCTEN
ayJIUTOPUH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3ysIbTaTa PEeIIeHNs MaTeMaTUUECKOH 3aauu;

IIPEIBUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YIbTATa IIETH U YCIOBUSAM, OOBSCHITH IPUYHHBI JOCTHKEHUS
WIA HEJAOCTHKEHMs pe3yJbTaTOB JEATENbHOCTH, HAaXOIUTh OHIMOKY, JaBaTh OLCHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSAITEILHOCTD:

MOHMMATh U UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYalIbHOW pabOThl Ipu
peleHH y4eOHBIX 3a/a4, NIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padOT, IOrOBapUBATHCS, OOCYKIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (00CYyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOIO YAaCTh paObOTHl M KOOPAUHUPOBATH CBOU ACHCTBUS C APYTUMHU
WiIeHaMU KOMaH/Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 ky1acca o0yyaromuicss Hay4YUuTC:

e CcBOOOJHO ONEpPUPOBATH OCHOBHBIMH MOHITHSIMU CTEPEOMETPUU MIPHU PELICHUH 3ajad U
MIPOBEJICHNN MaTEMaTHUYECKUX PACCYKICHUM;

® [IpUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEUICHUU
FEOMETPUUECKUX 3a7ay;

e iaccu(UIUPOBATh B3AUMHOE PACIIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH, CBA3aHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIOCKOCTbHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJBI MHOTOIPAaHHHKOB (TIpuU3Ma, MUpaMuUia,
IpSAMOYTOJIbHBIN Mapasienenunen, Kyo);

e Kjaccu(UUUpPOBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS AJIS KIaCCU(PHUKALUH;

e CcBOOOJHO ONEPUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

e  BBHINOJHATH NApaUIeNIbHOE, IIEHTPAIILHOE U OPTOTOHAIBHOE MPOEKTUPOBAaHKUE (pUryp Ha
IUIOCKOCTb, BBIIOJIHATh N300paXkeHUs (PUTyp Ha MJIOCKOCTH;



CTPOUTH CEUYECHHS] MHOTOTPAaHHUKOB PA3JIMYHBIMU METOJAMH, BBINOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh IUIOMIAJAM [OBEPXHOCTEM MHOIOTpaHHUKOB (NIpU3Ma, MHUpaMUIA),
TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyI;

CBOOOJHO ONEpUPOBATh MOHATHUAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPHI;

CBOOOIHO ONEPHUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM M KOOpPAMHATAM B
IIPOCTPAHCTBE;

BBIIIOJIHATH IEUCTBUS HaJ BEKTOPAMU;

pemiath 3aJayd Ha JOKa3aTeIbCTBO MAaTeMaTHYECKUX OTHOLIEHUHM W HAXOXKJICHHE
FEOMETPUYECKUX  BEJIMYMH, [PUMEHSISI HW3BECTHBIE METOAbl IIPU  PELICHUU
MaTeMaTUYECKUX 3aay MOBBIIIEHHOI'O U BBICOKOI'O YPOBHSI CJIO’KHOCTH;

MPUMEHATH MPOCTEHIINE TPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1ay;

U3BIIEKATh, IPEOOPA30BHIBATH U MHTEPIPETUPOBATH HHGOPMAIUIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, mpeAcTaBICHHYIO Ha YepTexaxX U PUCYHKAX;

MIPUMEHSTD MTOJTYYCHHBIC 3HAHUS HA MPAKTUKE: CPAaBHUBATH M aHATTM3UPOBATH PEAIbHbBIC
CUTyallM¥, TPUMEHSATh U3YYCHHBIE TMIOHATUS B TIPOLIECCE TIOMCKA PpEUICHUs
MaTeMaTHU4ecKu CPOpPMYITUPOBAHHON MPOOIEMBI, MOJICTHUPOBATh PEAbHBIE CUTYAIlUU
Ha S3bIKE TEOMETPUH, MCCIEAOBATh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BaHUEM
FEOMETPUUECKUX MTOHITHI U TEOpeM, armapara alreOpsbl, penath NpakTUYECKUe 3a/1a4H,
CBSI3aHHBIE C HAXOXKJICHHEM I'€OMETPUYECKUX BEIIMYUH;

UMETh MPEACTAaBIECHUS 00 OCHOBHBIX dTanax pa3BUTHS T€OMETPHH KaK COCTAaBHOM YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K xoniy 11 kiacca o0ydaromuiicss HAyqIuTCs:

CBOOOJIHO ONMEpPUPOBATh MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHUUYECKONW, KOHUYECKON U
cdepuieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

OTIEPHPOBATH TIOHSATHSIMHU, CBSI3aHHBIMH C TEJAMH BPALICHUS: IUAIHHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cdepa U 1map) U 0OBACHIATH CIIOCOOBI
TIOJTyYEHUS TeJl BPAIICHUS;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MITOCKOCTH;

BBIYUCIIATh BEIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHHs, O0BEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BpAIllEHHs, TEOMETPHUECKUX TeN C
npuMeHeHueM Gpopmyi;

CBOOOJTHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMH TeJ BpAIIEHUS U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAs B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]Ty IUIOMIAIMH ITOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TeI;

n300paxarh H3ydaeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHICYHKOB IIPOCTBIX 00BEMHBIX (DUTYp: BU CBEPXY, COOKY, CHU3Y, CTPOUTH CEUSHHSI TEIl
BpALICHHUS;

U3BJIEKaTh, UHTEPIPETUPOBATH U TPE0OPa30BBIBATH HH(POPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, MPeICTABICHHYIO Ha YepTeKaX U PUCYHKAX;

CBOOOIHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAIK HaJl BEKTOpaMH;

3aJ]aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOP/IMHAT;



peliaTh TEeOMETPUYECKHE 3aJa4d Ha BBIUMCICHHE YIJIOB MEXKIY NpPSIMBIMU U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH 10 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUH;

CBOOOHO ONEPUPOBATH MOHATUSMU, CBSI3aHHBIMHU C JIBU’KEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMKCHHIA,

BBITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB M TEN BpPAIICHUS MPH MapaJlIC]IbBHOM
NepeHoce, eHTPATbHON CUMMETPHUH, 3epPKATbHOW CUMMETPHUH, TIPU MOBOPOTE BOKPYT
psIMOH, peoOpa3oBaHuUs MOA00NS;

CTPOUTDH CEYEHUSI MHOTOIPAHHUKOB U TEJI BpAIICHUs: CEUCHUS IIMINH/Ipa (apajieIbHO
U TIEPIEHAUKYJIIPHO OCH), CEUCHUsI KOHYCa (MapalijiesibHble OCHOBAHUIO U MPOXOJIAIINE
yepes BepIIMHY), CEYSHHUSI 11apa;

UCIIOJIb30BaTh METOJABl MOCTPOCHUSI CEYEHHWH: METOJl CJIeNIOB, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

OPUMEHSTh TeoMeTpuueckue (akThl Ui PEIICHUS CTePEOMETPHUYECKHX 3ajad,
MIPEANOJIATAIONINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBUS MPUMEHEHUS 3aJIaHbl B
SIBHOW M HESIBHOU (hopMme;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUM M HaXOXKICHUE
TEOMETPHYCCKUX BEIIMYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPU
pEIlIeHUU CTEPEOMETPUIECKHX 33/1aY;

NPUMCHSTh IIOJYYCHHBIC 3HAHWS HA TPAKTHKE: CpPaBHHUBATh, AaHAIU3UPOBATH H
OIICHUBATh PeajbHbIC CUTYAIMH, IIPUMEHSATh H3yUCHHBIC ITOHSITHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pEelIeHUsT MaTeMaTH4ecKu CQOpMYIUPOBAHHOW MPOOIEMBI,
MOJICJIUPOBATh PEeaIbHbIE CUTYAIIMH Ha SI3bIKE TEOMETPUHU, UCCIIEA0BATh MOCTPOCHHBIC
MOJIEJIM C UCIOJB30BaHUEM T'€OMETPHUECKUX MOHITHI M TeopeM, ammapara anreOpsl,
pemaTh TPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XKICHHEM IeOMETPHUUECKUX BEIHYUH,
UMETH MPEACTAaBIECHUS 00 OCHOBHBIX dTamax pa3BUTHs F€OMETPUH KaK COCTaBHOU YacTU
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Nen/m | HammeHoBaHHe pa3aesioB M TeM MPOrpaMMbI KosmmuectBo | DiiekTponHblie (HudpoBbie) 00pa3oBaTeIbHbIe
4acoB pecypchl
1 Brenenue B ctepeoMeTpuio 23
2 B3anMHoe pacrosioykeHne NpsiMbIX B IIPOCTPAHCTBE 6
3 ITapannenbHOCTh IPSIMBIX M IIOCKOCTEH B IPOCTPAHCTBE 8 bu6mmoreka IIOK https://m.edsoo.ru/1c209e37
4 TlepreH MKy IAPHOCTE IPAMEIX H IIOCKOCTEH B 25 Bu6anoreka IIOK https://m.edsoo.ru/1c209e37
POCTPAHCTBE

3) VYTl ¥ paccTosTHUS 16
6 MHororpaHHuKu 7 bubmmoreka [IOK https://m.edsoo.ru/1c209e37
7 BekTopsl B mpocTpaHCcTBE 12
8 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 5

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102

11 KJIACC
Ne i/m | HammeHoBaHMe pa3aesioB M TeM POrpaMMBbl KonnuectBo | Dnekrponnsie (uugposbie) 00pa3oBaTesbHbIC
4acoB pecypchl

1 AHanutuyeckas reoMeTpus 15
2 [ToBTOpEeHME, 06001IeHNE U cUCTeMaTH3allusl 3HAHUN 15
3 OO0BEM MHOTOTrpaHHUKA 17 bubmnorexa LIOK https://m.edsoo.ru/1c209e37
4 Tena Bpamenus 24 bubmuoreka [JOK https://m.edsoo.ru/1¢c209e37
5 ITnomanay moBepXHOCTH U 0OBEMBI KPYTIIBIX TEI 9
6 JIBrokeHus 5
7 IToBTOpEeHMe, 06001IeHNE U cUCTEMaTH3allvsl 3HAHUN 17 bubmmoreka [{OK https://m.edsoo.ru/1c209e37

OBUIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 102
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUA OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KJIACC
Kona .
TG T IIpoBepsiemble Hpe/MeTHbIe Pe3y.IbTATLI 0CBOEHUS 0CHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero oopa3oBanusi
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUH U CIEACTBHUS M3 HUX MPHU PEUICHUH
FeOMETPUUECKUX 3a7a4
73 OrnepupoBaTh TMOHATHAMH:  [apAJIIENbHOCTL M NEPICHNKYIAPHOCTD
MPSIMBIX U MJIOCKOCTEM
74 KnaccudunupoBaTs B3auMHOE PACIONOKEHHE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE
OrnepupoBaTh MOHATUSMU: JIBYTPAHHBIA YTOJl, TPaHU JIBYTPAHHOTO YTIJia,
7.5 pebpo ABYrpaHHOTO yIiia, TMHEHHBINA YTOJI IBYTPAHHOTO yIJia, rpalycHast
Mepa JABYTrpaHHOTO yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BLIHYKHBIIZU U HEBBIMYKIIBIH
MHOTOI'PaHHUK, YJIEMEHTHl MHOTOIPAHHUKA, TPAaBUILHBIM MHOTOTPAHHUK
77 Pacno3naBaTe OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHpaMuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo0)
Knaccudunupoate  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS  JUIA
78 kinaccuukanuu  (BBIYKJIBIE W HEBBITYKIbIE  MHOTOTPAaHHUKH,
MpaBUJIbHbIE MHOTOTPAHHUKH, TIPSMBIE W  HAKIOHHBIE MPHU3MBL,
napauieIeunebl)
79 OrnepupoBaTh TTOHSATHUSIMU: ceKyIas TIJIOCKOCTb, CEUCHHE
MHOT'OTPAaHHUKOB
710 OOBSICHATh ~ MPHUHLMIIBI  TOCTPOCHHUSI CEYEHHNW  MHOTOTPAHHUKOB,
WCIIOJIB3YSI METOJT CIIE/IOB
CTpouTh ceyeHussT MHOTOTPAHHHUKOB METOJOM CIIEJOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pemarp 3a1aun Ha HAXOXKJICHUE TEOMETPUUYECKUX BEIMYHMH MO 00pa3iam
WU aNToOpuTMaM, MPUMEHSSI W3BECTHBIC AHATMTHYECKHE METOABI TPH
7.12 pElIeHUH CTaHAAPTHBIX MAaTeMaTHYeCKUX 3aJad Ha BbIYMCICHHE
PACCTOSIHUN MEXIy IBYMs TOYKaMH, OT TOYKH IO MPSMOH, OT TOUYKHIO
MJIOCKOCTH, MEK]Ty CKPEIIMBAIOLIUMUCS MPSIMBIMU
Pematp 3a1aun Ha HAXOXKJICHUE TEOMETPUUYECKUX BEIMYHMH MO 00pa3iam
WU aNroOpuTMaM, MPUMEHSSI W3BECTHBIC AHATMTHYECKHE METOABI TPH
7.13 pPELIeHUN CTAaHJIAPTHBIX MATEeMAaTHMYECKUX 3a/ad Ha BBIYKMCIIEHHUE YTJIOB
MEXy CKPEIIMBAIOIIMMUCS TPSMBIMH, MEXAY MPSMOM M IUIOCKOCTHIO,
MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB
Bbruucnate 00BEMBI M IUIOMAAM IOBEPXHOCTEH MHOTOTPAaHHHKOB
714 (mpu3Ma, mupaMua) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIISTh COOTHOIIECHUS

MEXIY MJIOILAIIMU MOBEPXHOCTEH, o0BEMaMu MOT00HBIX
MHOTOTPaHHHKOB




OnepupoBaTh MOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OChb U

715 IJIOCKOCTh CHMMETPHH, LIIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPHI
W3Bnekatpb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh WH(POPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEJICTaBICHHYIO Ha
yepTexkax U pUCyHKax
[TpumeHsTH TeoMeTpuUecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUCCKUX
7.17 3aja4, MPEANoJaralolliuX HECKOJIbKO IIAaroB pPEIICHUs, €CIH YCIOBHUS
NPUMEHEHHS 33J]aHbl B IBHOH opme
718 [IpuMmensATh mpocTEWIMe MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPHUUECKHX 3a]1a
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEpPHOCTEW B MPUPOJE U
JKU3HH, PACIIO3HABAThH POSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsITh MOTy4YeHHbIC 3HAHUS Ha MIPAKTUKE: aHATH3UPOBATh PeallbHbIC
CUTYaIlMH ¥ IPUMEHSTH H3y4YCHHBIC TIOHSATHS B POLIECCE TIOMCKA PEIICHHS
MaTeMaTH4ecku  CcHOpPMYIHPOBAaHHOW  MPOOJIEMBbI,  MOIEIUPOBATH
7.20 peanbHblE CUTYallMd HA SI3bIKE T€OMETPHHU, WCCIEAOBATh NMOCTPOCHHBIC
MO/JIEJIH C UCTIOJIb30BAaHUEM F'€OMETPUUYECKUX MTOHIATUI U TEOPEM, allrapara
anreOpbl, pemarbh NPaKTHYECKUE 3aJaud, CBS3aHHBIE C HAXO0XICHUEM
TreOMETPUUYECKUX BEIUYUH
11 KJIACC
Kon .
L T IIpoBepsiembIe NpeIMETHBIE Pe3y.ILTATELI 0CBOECHHS 0CHOBHOI
00pa3oBaTeILHON NPOrPaMMBbI CpeIHero 001ero oopa3oBanusi
pe3yjabTara
6 ['eomeTpus
OnepupoBaTh MOHITUSMH: IHJIHHIPHYECKAs TOBEPXHOCTH, 00pa3yromime
6.1 WINHAPUYECKOW TMOBEPXHOCTH, LMIMHJIpP, KOHUYECKAas IOBEPXHOCTb,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpauieHus (IHMJIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSICHATH CIIOCOOBI TTOTyYEHUS Tl BpallleHus
6.4 KnaccugunupoBarh B3auMHOE paciojIokeHne cepbl U MIIOCKOCTH
OnepupoBaTh NOHATHSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTAa CErMEHTa, LIApOBOM CIIOM, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA
IapOBOTO CJIOSI, MAPOBOU CEKTOP
6.6 Bbraucnate 00BEMBI M IUIOMIAAM TOBEPXHOCTEH TeN BpalleHHS,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIHMCAaHHBIM B chepy u
6.7 OMMCAHHBIN 0KO0JIO cephl, chepa, BUCaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpallleHus
6.8 BBIMHCHsATE COOTHOMIEHUS MEXKTY TUTOIIAISIMU TIOBEPXHOCTEH 1 00hEMaMu
' IMOTOOHBIX TEI
6.9 N3obpaxarh u3yyaembie (GUTYpPHI OT PYKH U C MPUMEHEHHEM MPOCTHIX

YEpTEIKHBIX MHCTPYMEHTOB




6.10

BeImmonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXH W3 PHCYHKOB IPOCTHIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHM3Y; CTPOUTH CEUYCHHS TeIl
BpAIICHUS

6.11

W3Brekatb, WHTEPIPETHPOBATHL M MPeoOpPa3oBbIBATH HHGPOPMAIUIO O
NPOCTPAHCTBEHHBIX T'C€OMETPHUYECKUX (UTypax, MpPEACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[TpumensiTb reomerpuueckue (hakThl AJi PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IpearoiaraloliuX HECKOJBKO IAroB PEIIECHUs, €CIU YCJIOBUSA
MIPUMEHEHHUS 3aJIaHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOHATE JIEHCTBUSA CJIOXKEHUS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpa Ha YHCIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHH
o0aaroT

6.15

6.16

[TpuMeHsITh paBUIIO NapajlieenuIe a Npy CI0KEHUH BEKTOPOB

OnepupoBaTb NOHATHUSMU: JAEKAPTOBBl KOOPAHMHATHI B IPOCTPAHCTBE,
BEKTOp, MOIYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
yroJl MEXNy BEKTOpaMH, CKaJLIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE BEKTOPHI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IMPOHU3BCACHUC BCKTOPAa HA YHCIIO, YIroJ
MCKAY BCKTOpaMH, CKaAJIAPHOC IMPOU3BCACHUC, paCKIaAblBaTh BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

33.IlaBaTB IIJIOCKOCTh YPABHCHHEM B HeKapTOBOﬁ CUCTEMC KOOPpANHAT

6.19

6.20

6.21

Peniate HpOCTCfII.HHC TCOMETPHUICCKHUC 3ala41 Ha IPUMCHCHUC BCKTOPHO-
KOOPAWHATHOT'O METOAa

Penrate 3aadd Ha JA0Ka3aTCJIbCTBO MATCMATHUYCCKHUX OTHOIICHUH U
HAaXO0XJACHUC TCOMCTPHUICCKUX BCIWYUH I10 06pa3uaM WK aJirOpuT™MaM,
MMPpUMCHAA HN3BCCTHBIC MCTOABI npu peuICeHUN CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4

IIpuMeHATs mpocTEWIINEe NPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

HpI/IBO,Z[I/ITB MMPpUMEPbI MATEMATUYCCKUX 3aKOHOMCpHOCTCI>'I B MIpUpoOJAC U
KN3HU, PaCIIO3HABATH IMMPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

[IpuMeHsATh MOTyYEHHBIEC 3HAHHS Ha MPAKTUKE: AaHATM3UPOBATH PEAIbHbIE
CUTYallMU U IPUMEHATh U3YUYEHHbIE IOHATHS B IIPOLIECCE ITOMCKA PELLICHUS
MaTeMaTu4ecku  CHOPMYIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHbIe CUTYallUM Ha SI3bIKE I'€OMETPUHM, HCCIEI0BATH MOCTPOCHHBIE
MOJIEJH C UCTIOJIB30BaHUEM T€OMETPUYECKUX TOHSATHUI U TEOpPEM, arnapara
anreOphl, pemiaTh MPAKTUYECKHE 3aJadd, CBSI3aHHBIE C HaXOXICHHEM
r€OMETPUYECKUX BEITNYMH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA
10 KUIACC

Koxa
7

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

I'eomeTrpus

7.1

OcHOBHBIE TMOHATHS CTepeoMeTpuu. Touka, NpsiMas, IIOCKOCTb, HPOCTPAHCTBO.
[TonsTHe 00 aKCMOMATUUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJI/ICTBUS U3 HUX

7.2

7.3

B3aumHoe  pacmosnoxkeHue ~OpsIMBIX B MPOCTPAHCTBE:  IMepeceKaroluecs,
NapajuleJbHbIE W CKpeluBaromuecs mpsaMble. [lapajuenbHOCT HPSAMBIX U
IUIOCKOCTEH B NIPOCTPAHCTBE: MapajlieNibHble TMpsIMble B  MPOCTPAHCTBE,
MApaJUIENBHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MNPSIMON M IUIOCKOCTH. YTIIBIC
COHAIPABJICHHBIMH CTOPOHAMHU, YTOJ MEXIy MNPSIMBIMH B IMPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: NapaliesIbHbIE MIJIOCKOCTH, CBOMCTBA NapasuIeIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBbIE (UTYPBl Ha IJIOCKOCTH: TETpadJp,
KyO, apajuiesienunes, HOCTPOCHUE CEUeHU I

[lepneHUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: IEPHNEHAUKYISPHBIE IpPSIMbIE B
IIPOCTPAHCTBE, IPSIMBbIE NTAPAJUICIbHBIE U NEPIIEHANKYJIIPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH MIPSIMOM U INIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHANKYIISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXAY IPSAMON U INIOCKOCTBIO, ABYIPAHHBIN
YTOJ1, JMHEMHBIN yroJI IBYIPaHHOrO yria. llepnenaukyisap 1 HakJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUIOCKOCTH, IPOEKIHsI GUTYpBI Ha
IJIOCKOCTB. [IepreHIMKyYyIApHOCTH IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mockocTeil. Teopema o TpEX MeprneHuKyIspax

7.4

7.5

7.6

IloHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIYKJIbIE H
HEBBIMYKJIbIE MHOTOIpDAaHHUKM, pa3BEPTKAa MHoOrorpaHHuka. [Ipusma: n-yrosnbHas
IpU3Ma, TPaHU U OCHOBAHMS IPHU3MBI, MpsMas M HAKJIOHHAs MPU3MBbI, OOKOBas U
OJIHAsl IOBEPXHOCTh Npu3Mbl. [lapamienenunen, npsMOyrojabHbINA Mapaiesenumne]
u ero coiictea. [Iupamuzaa: N-yrosipHas nupaMuja, TpaHd U OCHOBAHHUE MMUPaMUBbI,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCEU€HHas MUpaMuja.
OnemMeHTbl NpuU3Mbl W TOUpaMuibl. [IpaBUIIBHBIE MHOTOTpDAaHHUKH: IOHSTHE
MPaBWJIbHOIO MHOTOTpaHHHKA, MpaBUJIbHAs NpU3Ma M MpaBUiIbHAs NHpaMuUia,
NpaBUJIbHAS TPEYTOJIbHAs NMUpaMua U IPaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O TIPaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOJEKayap M ukocadapyrue CeueHus
IIPU3MBI ¥ TUPAMHUIBI

CummeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOYKH, IPSIMOM, INTIOCKOCTH.
OneMeHTbl CHUMMETPUM B  IUpaMHMJaxX, Hapajulelenunenax, MpaBHIbHBIX
MHOT'OTPaHHHUKAX

Brruuciienue 21eMEeHTOB MHOTOTPAaHHHKOB: pEOpa, muaroHanu, yriubel. [lnomans
OOKOBOW TMOBEPXHOCTH W TMOJHOW MOBEPXHOCTH NPSAMOM NPHU3MBI, IUIOMIAIb
OCHOBaHUMH, TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMpsiMOM mpu3Msl. [lnomans 6oxoBoi
MOBEPXHOCTH M TOBEPXHOCTH TMPABHJIBHOW NHPaMUIbI, TEOpeMa O IUIOIMIAIH
yceu€HHou mupamMubl. [lorstre 06 00béMe. OOBEM TUPaMUIBI, TPU3MbI

1.7

[TogoOHbIe Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IIOMIAISIMHI TTOBEPXHOCTEH,
00BEMaMU TOTOOHBIX TE

11 KUIIACC




Kon

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
['eomeTrpus

6.1

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIire MIINHIPUYECKON MOBEPXHOCTH, OCh
WIAHIPUYECKON TOBEpXHOCTH. L{MmuHAp: OCHOBaHUS W OOKOBAas MOBEPXHOCTH,
oOpa3ymolas 1 ocb, IOl OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

6.3

6.4
6.5

Konunyeckass mnoBepxHOCTh, 0Opa3ymollne KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOUW ToBepXHOCTU. KOHYC: OCHOBaHME M BepIInHA, 00pa3yromas
1 OCb, IUIOMIA/Ib OOKOBOW M MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yroline
Y BBICOTa, OCHOBAHHS U OOKOBast TOBEPXHOCTh

Coepa u map: neHTp, paauyc, 11aMeTp, oMb NOBEPXHOCTH cdepsl. B3anmHoe
pacrioyio’)keHue cdepbl U IIIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe, IUIoImaab
cepsl

N300paxeHue Ten BpaleHns Ha III0CKOCcTH. Pa3BEépTka nuiaMHapa U KoHyca
KomOuHanmu Ten BpamieHWss U MHOTOTPAaHHUKOB. MHOTOTPaHHHK, OMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WIIM TEJIO BPALLICHUSI

6.6

6.7

[Tonsitue 06 oO6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Mapaijenenumnena u ciueactBus u3 He€. OO0BbEM UMIMHIpA,
KoHyca. O0BEM mapa u miomanb cepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

6.8

6.9

Ceuenust nunuHApa (MapaielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHS KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXO/sIIlee Yepe3 BEPILNHY), CEUeHHUs 11apa

BGKTOp Ha TINIOCKOCTH W B IIPOCTPAHCTBC. CrnoxeHre U BBIYUTAHHUE BCKTOPOB.
YMHOXEHUE BEKTOpa Ha yucio. Pa3noxeHnue BeKTopa no TpéM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mapamienenunena. Pemenue 3amay, CBS3aHHBIX C
MIPUMEHEHUEM MPABUJI AEHCTBUIN C BEKTOpaMU

6.10

IIpsmoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3amaum B KOOpAMHATax. Yroil MexJay BekTopamu. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB. BbIYMCIEHUE YITIOB MEXAY NPSAMBIMH U IIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/1 TP PELICHUH T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K NMPEAMETHBIM pe3yJibTaATAM OCBOEHHS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

BnageHne MeromamMm J0OKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajad;
yMeHue (GOopMyIHpOBaTh U ONEPUPOBATH IOHATUAMHU: ONPEACIICHHUE,
aKcuoMa, TeOopeMa, CIEICTBHE, CBOMCTBO, IIPU3HAK, JOKa3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W NPOTUBOMNOJIOXKHOE YTBEPXKIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHHMS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABUJIBHOCTb  PACCYXKICHHM; YMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMH; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH U NIPU PELICHUH
3a1a4, B TOM 4YHCIE W3 JPYruxX y4eOHBIX TMPEIMETOB; YMEHHE
OIEepUPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb M ONHUCHIBATh Tpadbl Pa3IUIHBIMH
crioco0amu; UCIOJIb30BaTh I'padbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh NOHATHUSMHU: HAaTypaJbHOE YMCIIO, LIEJIOE YHUCIIO,
CTENEHb C LEIbIM M0Ka3aTeNleM, KOPeHb HaTypaJlbHON CTENEeHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
MoKasaresnemM, Jorapugm duciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJI0, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBa  HATypalbHBIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX UYHCEI; YMEHHE MHCIIOJIb30BaTh
NpPU3HAKU JEIMMOCTH, HAUMEHBIIUN OOLIMI JEIUTeNh U HauMEHbIIee
oO1iee kpaTHOe, anroput™M EBKiMaa npu perieHuu 3ajad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CUCTEMAMM  CUHUCIIEHHUS; YMEHUE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeNeHs MU U JorapudpmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATBHBIX
BBIPQKCHUI; YMEHHUE OIEpUPOBATh IMOHITUSIMM: I10CIIEI0BATEIBHOCTD,
apu@meTnyeckas nporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUHO
yObIBaloIasi  reoMeTpuuecKass  MpOorpeccus; yYMEHHE  3a]1aBaTh
MOCJIeI0BATENBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHE ONEpUPOBATH MOHATHUAMU: KOMIUIEKCHOE UYHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO Yucia, popma
3allMCH KOMIUIEKCHBIX 4HcelN (reoMeTpuyeckasi, TPUrOHOMETpHUECcKas 1
anreOpanveckas); yMeTh MPOHW3BOIAUTH apu(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJaMM; IPUBOJUTH TPUMEPHI  HCIOJI30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATHAMHU: MaTpuia 2x2 u 3x3,
ONPEAEINTEND MaTPUILIbl, TEOMETPUUECKHUI CMBICI ONPEAETUTEINS

YMeHHne onepupoBaTh MOHATUSMU: PallMOHAIbHbBIE, WPPALUOHAJIbHBIE,
MOKa3aTelnbHbIe, CTENEHHBIC, Jorapu(MuuecKue, TPUTOHOMETPUIECKIE
YpaBHEHHUS U HEpPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEpUpPOBAThH
MOHITHSIMH: TOXJIECTBO, TOXKISCTBEHHOE MPeoOpa3oBaHUe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHHWH M HEPABEHCTB, PaBHOCHUIBLHOCTbH




ypaBHEHUH, HEPaBEHCTB U CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPaBEHCTBA U CHUCTEMbl C IOMOIIBIO PA3JIMYHBIX HPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSThH
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIs PEIICHUS MaTEeMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HU

VYMeHue onepupoBaTh MOHATUAMM: (QYHKUUS, UYETHOCTb (DYHKLUH,
HNEPUOIMYHOCTh (YHKIHMH, OTPAaHHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKLINY, SKCTpeMyM (DyHKIMM, HauOoJIblIee U HaUMEHbIIEe 3HAYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HeTIpepbIBHAS (DYHKIMS, aCUMIITOTHI rpaduka
GyHKLUY, NIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI U
¢u3nUecKuil CMBICIT TPOM3BOJIHOW, IEepBOOOpa3Hasi, ONpeneIEHHBINA
UHTErpajl; yMEHUE HAXOAUTh ACUMHOTOTHI rpaduka (PyHKIMH; yMEHHE
BBIUMCIATh IMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOIO H
KOMIO3ULUHN (DYHKIMM, HAXOIUTh ypaBHEHHE KacaTeJIbHOW K rpaduky
(GyHKIMU; YMEHHE HaXOIWUTh NMPOWU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJBIINE W HAMMEHBIIME 3HAueHUsS (DYHKIUI, CTPOUTH
rpaMKu MHOTOWJIEHOB C HCIIOJIb30BAaHUEM ariapara MaTeMaTHYecKOro
aHaIM3a; MPUMEHSTh NPOU3BOJHYIO MJI HAXOXKICHUS HaWIydIlero
peleHyst B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX H
(bu3HYeCcKUX 3aa4ax; HAaXOUTh IO U 00bEMBI (PUTYD C TOMOIIIBIO
MHTErpajia; MPUBOAUTH HPUMEPbl MaTeMaTHUYECKOI0 MOJECIMPOBAHUS C
OMOUIbI0 AU PepeHInaNnbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MNOHATHSAMH: Tpapuk (QyHKUMH, oOpaTHas
GbyHKIUsA, KOMIO3UIMSA (GYHKUUN, TUHEeHHas (QYyHKIUS, KBaJIpaTH4Has
byHKIMS, panmoHanbHas GyHKIMS, CTEIIEHHAas GbyHKIMS,
TPUTOHOMETpUUYECKHE  (YHKLUUH, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas QyHKIMHM;, YMEHUE
CTPOUTH TpapUKH H3yYeHHBIX (YHKUMH, BBIIOIHATH MpPeoOpa3OBaHMS
rpauKoB QYHKIMHA, HCIIOIB30BaTh I'paUKH /I U3YUEHUs MTPOLIECCOB U
3aBUCUMOCTEH, NP PELICeHNHU 3aJad U3 APYrMX y4eOHBIX NMPEeIMETOB U
3aJ1a4 U3 peaNbHOM KU3HU; BBIpAXaTh (OpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; MCII0JIb30BaTh CBOMCTBA U IrpaduKu (QyHKIMHA A1 pereHus
YpaBHEHUH, HEPaBEHCTB W 3aJad C HapaMeTrpamu; H3o0pakaTb Ha
KOOpPJMHATHOM INIOCKOCTU MHOYXKECTBA PEILICHUN YpaBHEHH, HEPABEHCTB
U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJOTH, 33J]a4u U3 00JacTH yIpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIIOBHIO 3aJa4H, MCCIENOBATh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh MPaBJAONOJOOHOCTh PE3YJNbTAaTOB;, YMEHHE MOJEINPOBATH
pEaIbHbIE CUTYallUM HA SI3bIKE MAaTEMATUKH; COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M HUX CHCTEMBl II0 YCIOBHIO 3a7a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara
ayreOpbl, UHTEPIPETUPOBATH MTOJIyYEHHBIH pe3ybTar

YMeHHe onepupoBaTh MOHIATUSAME: cpeJHee apu(MeTHIecKoe, MeIaHa,
HanOoJIbIIIee U HAMMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHs, CTAHAAPTHOE
OTKJIOHEHHE YHCIOBOTO HabOpa; YMEHUE M3BJIEKATh, HHTEPIPETUPOBATH
uH(OPMaLKIO, IPEJICTABICHHYIO B TAOJIMIIAX, HA JHarpaMmax, rpadukax,
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OTPaXXAIOLIYIO CBOMCTBA peabHBIX MPOIECCOB U SBJICHUH; IPECTABIAThH
uHPOpPMALIMIO C TOMOMIBIO TAaONWIl W JHarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKHE TaHHBIC, B TOM YHUCIE C NMPHUMEHEHUEM TIpadHuecKuX
METO/IOB U MJIEKTPOHHBIX CPEJICTB; TpadUueCcKU UCCIIE0BATh COBMECTHBIE
HAONIONEHNS C TIOMOINBIO JMarpaMM pacCeMBaHMS U JIMHEWHOH
perpeccuun

YMeHue onepupoBarh IOHATHUSAMH: CIIYYalHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMynbl CIOXKEHHS M YMHOXKEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEPOSATHOCTH, hopmyiny bepryiu, komOuHaTopHble GakThl 1 GOpMYIIBI;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHE ONEepUpPOBaTh
NOHATUSAMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepPOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, IOKa3aTeJbHOTO W HOPMAJIbHOTO paclpejlesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeIeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOIUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJBIIMX YHCET B NMPHUPOIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
MPUMEHSATh KOMOWHATOPHBIE (DaKTHI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLIGHUBAaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh
BEPOSITHOCTHYIO MOJIETTb M HHTEPIPETHUPOBATH TOJTYICHHBIA PE3yIIbTaT

YMeHune onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYT'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA MpsMBIE,
MapaJuIeIbHOCTh U MEPHEHIUKYISAPHOCTD MPSAMBIX U IUIOCKOCTEH, yroil
MEXIY IHPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXKy IUNIOCKOCTSMH; YMEHHUE MCII0JIb30BaTh IIPH
peLIeHUH 337a4 U3Yy4eHHbIE (akThl U TEOPEMbl IUIAHUMETPHH; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H
BEJINYMH, PEIIATh CBSA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U

YMeHue onepupoBaTh MOHATHUSAMU: IUIOMAAL QUTYpBI, 00BEM QUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuna, (urypa M MOBEPXHOCTb
BpalieHus, MWINHIP, KOHYyC, map, chepa, miomanb chepsl, IUIONaab
MOBEPXHOCTH MHPAaMUIbI, MPU3MBI, KOHYycCa, MUIWHApPA, 00bEM Kyoda,
NpSIMOYTOJIBHOIO IapajljIeylenuIiea, MUPpaMuabl, MNPU3MBI, IUIUHIAPA,
KOHYyca, mapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U IWIMHIPA,
napajyielbHbIe OCH WJIM OCHOBAaHHMIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepbl, IUIMHAPA, KOHYCA; YMEHHE CTPOUTH CCUYCHHE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAHHUKHU, QUTYPHI U TIOBEPXHOCTH
BpalCHUs, UX CCUCHUS, B TOM YUCJIC C TIOMOIIBIO 3JICKTPOHHBIX CPCACTB,
YMEHHUE MPUMEHSTh CBOHCTBAa T€OMETPHUYECKUX (HUTYP, CAMOCTOSATEIBHO
(bopMyIMpOBaTH ONpEAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
0 CBOWMCTBax W MpPHU3HAKAX F€OMETPUYECKHUX (HUTyp, OOOCHOBHIBATH HJIH




OmpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukanuio ¢GUryp Imo
pa3IMYHBIM TMPU3HAKAM, BBITIOIHATH HEOOXOAMMEIE JTOTIOJHUTEILHBIC
MOCTPOCHHUS
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YMeHue omnepupoBaTh MOHATUSMH: JBW)KEHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuE TOA00MS, TMOM00HBIE (GUTYPBI; YMEHHE
pacrmo3HaBaTh paBHBIC U MOAOOHBIC (UTYPHI, B TOM YHUCIIEC B TPUPOJIE,
UCKYCCTBE, apXHTEKType; HUCIIOIb30BATh T'€OMETPUYCCKUE OTHOIICHHUS
[IPH PEIICHAH 33/1a4; HAXOJUTh TEOMETPUUIECKUE BETUIHUHEI (JITTUHA, YOI,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YU4ECOHBIX IPEIMETOB H
U3 peallbHOW XKU3HW; YMEHHE BBIUYUCIATH T'€OMETPHUUYECKUE BEITHMUUHBI
(MHA, yroJi, IUIOIaab, OOBEM, IIONIAJh TMOBEPXHOCTH), UCIIONIB3YS
W3YYCHHBIC (POPMYJIBI U METOJbI, B TOM YHCJIC: IUIONIAb TOBEPXHOCTH
UpaMUIbl, TIPU3MbI, KOHYCA, [HJIMHIPA, IUIomaas chepbl, 00béM Kyoa,
PSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,
KOHYCa, [l1apa; YMEHHE HaXOJUTh OTHOIICHHE 00BEMOB MOI00HBIX HUTYD
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YMeHue onepupoBaTh NOHATUAMMU: NPSMOYTOJIbHAsI CUCTEMa KOOP/MHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpa Ha YHUCIO, PA3JIOKEHHE BEKTopa o 6aswucy,
CKaJIIpHOE IIPOU3BEJCHHE, BEKTOPHOE IIPOM3BEACHUE, Yrold MEXIy
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIM U KOOPIUHATHBIA METOJ
JUIsL pelIeHMs] TeOMETPUYECKMX 3ajad M 3ajad JAPYTUX y4eOHbIX
IIPEIMETOB
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VYMeHue BbIOMpaTh MOAXOJAIIMN METOJ Ui pelleHHs 3a/lauu;
IIOHUMAHNE 3HAYMMOCTH MaTEMaTUKM B M3Y4YEHMM NPUPOIHBIX H
OOIIECTBEHHBIX NPOIIECCOB U  SBJIEHHUI; yMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHKW B HCKYCCTBE, YMEHUE IPHUBOJIHTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHMCKOM M  MHUPOBOU
MaTE€MaTU4YeCKON HayKu
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MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI
12 Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,
OCCKOHEYHBIC TTEPUOUUECKHE TpoOH
13 Apudmernueckuit KOpeHb HaTypaJibHOH cTerneHu. JleicTBus ¢ apudmeTnaecKuMu
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp c¢ wuenbiM MokaszareiaeMm. CTeneHb C pPALMOHAIBHBIM IOKA3aTEJIEM.
CBoiicTBa CTeICHU
15 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
apKTaHTe€HC YHCIOBOT0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIC JOrapu(MbI
JleiicTBuTenpHble YuCHa. ApUPMETHUECKHE ONEpalud C JeHCTBUTENbHBIMU
1.7 yrcaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, MPHUKHIKA U
OLICHKA pe3yJIbTaTa BBIYUCICHUN
1.8 [IpeobOpaszoBanue BeIpaKeHUI
1.9 KowmriekcHeie yncna
2 VYpaBHEeHUsI U HEPABEHCTBA
2.1 [enble 1 TpoOHO-pallMOHANIbHbIE YPAaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U JIOTapUPMUUECKIE YPAaBHEHHUS
2.5 Ienbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.11 Martpuna cucTeMbl IMHEWHBIX YpaBHEHUN. ONpeaennTens MaTpULbI
3 OyHKIMH U TpaduKH
31 Oyukuus, crnocoOsl 3ananus GyHkuuu. 'paduk Qynkumunu. BzaumHo obpaTHbIe
¢dbynkiuu. YétHele u Heu€THbIe QyHKmH. [lepuoandeckue GpyHkuuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHMM ¢yHkuuu. Hymu QyHkmm.
39 [IpomexyTkn 3HaKonmocTostHCTBAa. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIMH.
MaxkcumyMbl 1 MUHUMYMbI QyHKIuH. Hambonbliee W HauMeHblee 3HAYEHUE
(GYHKIIMY Ha IPOMEXKYTKE
33 CrenenHas (GyHKIMS C HAaTypaJbHBIM W IIE€JBIM TOKa3areneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHs N-0i CTENICHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
3.5 [TokazarenpHas u morapudmuueckas GpyHKINU, X CBOICTBA U rpaduku
36 Touku paspsiBa. AcumnTorel rpagukoB ¢yHkuil. CpoiicTBa (QyHKUMIA,

HEIPEPBIBHBIX HA OTPE3KE




3.7

IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATENLHOCTEN

3.8 Apudmernueckas u reomerpudeckas nporpeccun. @opmyra cI0KHbIX TPOLEHTOB
4 Havana marematuyeckoro ananusa
4.1 [TpousBognas pyukmuu. [Ipon3BoaHBIE 2JIEMEHTApHBIX (QYHKITUH
[IpumeHeHune NpPoU3BOIHON K HCCIEeNOBaHHIO (YHKIUH Ha MOHOTOHHOCTb H
4.2 SKCTpeMyMbl. HaxoxkieHre HanboIbIIero ¥ HAMMEHBIIET0 3HaUeHUs (PYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammsl Ditiiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 Ourypsl Ha MWIOCKOCTH
7.2 [IpsimMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopanHats! 1 BEKTOPHI
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