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IMNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS s
oOyuaronuxcs 10 —11 kiaccoB pa3paboTana Ha ocHOBe DeiepabHOro ToCyJapCTBEHHOTO
00pa30oBaTeNbHOrO CTaHAApPTa CPEIHEro o0Iero oopazoBaHus, ¢ Y4ETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUMN, IPEABSBIAEMbIX K MATEMaTHYECKOMY 00pa30BaHUIO, U TPAIULIUNA
poccuiickoro obOpa3zoBaHus. Peanuszamuss mnporpaMMbl  oOecliedMBaeT  OBJIAJICHHE
KITIOYEBHIMH ~ KOMITETEHIIMSIMHA, COCTaBJSIIOIIMMU  OCHOBY JJISi  CAMOPa3BUTHS U
HENpPEepbIBHOTO  00pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIbTYPHOI'O, JIMYHOCTHOTO U
MO3HABATEIHHOTO PA3BUTHS JTMYHOCTH O0YUYAIOIIHXCSI.

HEJAU U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTh y4eOHOTO Kypca reOMEeTpUH Ha YpOBHE CpeliHero obiiero oOpa3oBaHus
00ycIIoBJI€Ha TPAKTUYECKON 3HAUMMOCThIO METAIPEIMETHBIX U PEMETHBIX PE3YJITATOB
oOy4eHHsT TEOMETPUU B HAMNPaBIECHUU JIMYHOCTHOTO PAa3BUTUS OOydYarOIIMXCH,
dopMupoBaHus (YHKIMOHAIBHON MaTeMaTHYeCKOW TI'PAaMOTHOCTH, H3YYEHHS JAPYTUX
y4eOHBIX IUCHUIUIMH. Pa3Butne y o0Oydaromuxcsi MpaBUIBHBIX MPEACTABICHUN O
CYIIHOCTH ¥ TIPOUCXOKJEHUU T€OMETPUUECKUX abCTpaKkluid, COOTHOIIIEHUH PEaJbHOTO U
UJICAIBHOTO, XapaKTepe OTPAXKEHHUS MATEMATHYECKOW HAayKOW SBJICHHN W MPOLIECCOB
pEIbHOTO MHpa, MECT€ TIE€OMETPHUM B CHUCTEME HAayK M POJIM MAaTEMAaTUYECKOIO
MOJIETUPOBAHUS B HAYYHOM IO3HAHWU U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHMIO
HAYYHOT'O MUPOBO33PEHUS y4alllUXCsl, a TAK)KE€ KaYeCTB MBIIUICHUS, HEOOXOIUMBIX ISt
aJlanTaluyd B COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBisieTcsi OAHUM U3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEHEro oOLIero
o0pa3oBaHus, TaK Kak oOOECIEeYMBAET BO3MOXKHOCTh M3YUEHHUS KakK JAMCLHUIUIMH
€CTECTBEHHO-HAy4YHOW HANPABICHHOCTH, TAK U TYMAaHUTAPHOM.

Jlornueckoe  MblIUIEHHE, (QOpMHpYyeMOe TpU H3YYEHHH OOYyYaromUMUCS
MNOHSTHUIHBIX OCHOB T€OMETPHUH U MIOCTPOEHUH LIETIOYKHU JIOTUYECKUX YTBEPKIEHUHN B X0/1€
pelIeHNs TEeOMETPUUYECKHMX 3a/Jady, YMEHHME BBIJIBMIaTb U OIPOBEpPraTh TI'MIIOTE3bI
HENOCPEACTBEHHO HCIIONB3YIOTCS MPH PELICHUU 33]1a4 €CTECTBEHHO-HAy4YHOI'O LIMKJIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX
o0nacTsax nesTeNbHOCTH YenoBeka. OpueHTalus YeIoBeKa BO BPEMEHH U MPOCTPAHCTBE
— HEeo0XO0JMMOe YCIIOBHE €r0 COIMAIBHOrO ObITHA, (opMa OTpaKEHUS OKPYKAIOIIErO
MUpa, YCIOBHE YCHEIIHOIO MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHusl 1eHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEAMHSIET pa3Hble BUIbI YU4EOHOH U
TPYAOBOH NEATENbHOCTH, SIBISETCS OJHUM M3 NPOPECCHOHATBFHO BAXKHBIX KayecTB,
MO3TOMY akKTyajlbHa 3aJada (OPMHUPOBAHHUS Yy OOYydYaIOUIUXCS MNPOCTPAHCTBEHHOIO
MBIIUIEHUS KaK Pa3HOBUAHOCTH 00Pa3HOTO MBIIUICHHUS! — CYIIECTBEHHOT'O KOMITOHEHTA B
MOATOTOBKE K MPAKTUYECKOU IEATEIbHOCTH 110 MHOTUM HAalPABJICHUSIM.

Llenp ocBoeHust mporpammbl yaeOHOro Kypca «l'eomerpusi» Ha 6a30BOM ypOBHE
oOydeHust — 001Ie00pa3oBaTeIbHOE U OOMIEKYIBTYPHOE Pa3BUTUE OOYYAIOIIMXCS Yepe3
oOecrieyeHre BO3MOXXHOCTH MNPHOOPETEHHS U HCHOJIb30BAaHUS CHCTEMATUYECKUX
FEOMETPUYECKUX 3HAHUM M JEHUCTBUM, CHEHUPUYHBIX TE€OMETPUHM, BO3MOXKHOCTU



YCHEIIHOTO TPOJOKEHUsT O00pa3oBaHUS IO CIELUUAJIbHOCTSAM, HE CBS3aHHBIM C
MPUKJIAIHBIM HCTIOJIb30BaHUEM T€OMETPHH.

[Iporpamma o reometpun Ha 6a30BOM ypOBHE MpeAHA3HAUCHA I 00YJIarOIIUXCS
CpelHel IIKOJbI, HEe UCTIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYITHEHUN Ha YPOBHE OCHOBHOTO
obmrero oOpa3zoBanusi. Takum oOpa3oM, oOyuaromuecss Ha 0a30BOM YPOBHE JOJKHBI
OCBOUTH 00IME MaTeMaTHUYEeCKHE YMEHHs, CBA3aHHBIE CO CIEeUU(PHUKON TreoMeTpuu u
HEOoOXOMMBbIE JUIsl KU3HU B COBpeMeHHOM obmiectBe. Kpome 53TOro, oHu HMEIOT
BO3MOKHOCTh H3YYHTh T€OMETpPHUIO Oojiee TIyOOKO, €Clii B JaJbHEHIIEM BO3HUKHET
HEO0OXOJIMMOCTh B TEOMETPUUYECKUX 3HAHUSAX B TIPO(HECCHOHAIBHON AESITEIbHOCTH.

JlocTrkeHue  1endM  OCBOEHHUS  MpPOrpaMMbl  OOECHEYMBAETCS  PEIICHUEM
COOTBETCTBYIOLINX 3a7a4. [I[pruoputeTHRIMU 3a1ayaMi OCBOCHHMsI Kypca «I eomeTpum» Ha
06a30BoM ypoBHE B 10—11 kiaccax sSIBISIOTCS:

e (opMupoBaHUE TPEACTABICHHUS O TEOMETPUN KaK YaCTH MHUPOBOU KYJIBTYPHI U

OCO3HaHUE €€ B3aNMOCBSI3U C OKPYIKAIOIIM MUPOM;

e (opMuUpOBaHUE MPEACTABICHUS O MHOTOTPAaHHHKAX W TellaX BpaIICHUs Kak O
BOXHEHIINX MATEMaTHYECKUX MOJEISX, MO3BOJSIONIMX OMUCHIBATh M M3y4yaTh
pa3HbIe SBICHUS OKPYKAIOIIETO MHPA;

e (opmupoBaHHME yMEHHUs pacro3HaBaTh Ha YEPTEKax, MOJEISAX M B pPEalbHOM
MHUpPE MHOTOTPaHHUKH U TeJia BPAIICHNUS;

® OBJAJICHHE METOJAMH pEUICHUS 3aJady Ha TOCTPOCHUS Ha H300paKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (opMUpOBAaHHE YMEHHUS  ONEpUPOBAaTH  OCHOBHBIMU  MOHATUAMU O
MHOTOTPaHHUKAX U TellaX BPAIICHUS M UX OCHOBHBIMHU CBOHCTBaMH;

® OBJIQZICHUE AJITOPUTMAMH PEIICHHUS OCHOBHBIX THIIOB 3aiay; (HOpMHpOBaHUE
YMEHHUS TPOBOJIUTH HECIOXKHBIE TOKa3aTeIbHBIC PACCYKICHUS B XOJ/I€ PEIICHUS
CTepEOMETPHUUECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEpP)KaHUEM;

® Da3BUTHE HHTEUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOydarommxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIEAOBATEIbCKIUX YMEHUH, KPUTHUYHOCTHU
MBILUICHUS;

e (dopMupoBaHue (QYHKIHMOHAIHLHOW TPaMOTHOCTH, PEJICBAHTHOH TE€OMETPHUH:
YMEHHE pAcCIO3HAaBaTh NPOSBICHUS T€OMETPUUYECKHX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HECHHBIX CHUTYAIMSIX U MPH U3yUYSHUH JPYTHX
y4eOHBIX TPEIMETOB, TMPOSBICHHUS 3aBHUCHUMOCTEH M 3aKOHOMEPHOCTEH,
(bopMyIHPOBaATh MX Ha SI3BIKE TEOMETPHH U CO3/1aBaTh TEOMETPUICCKUE MOICIH,
NPUMEHSATh OCBOCHHBIN T€OMETPUYECKMI ammapar i pPeUIeHus MPaKTHKO-
OPUEHTHPOBAHHBIX 3aJa4, HMHTEPHPETUPOBATH M OICHHWBATH MOJYUYCHHBIE
pe3yibTaThI.

OTnu4uTEeNbHOH OCOOCHHOCTBIO TPOTPAMMBI  SIBISETCS BKIIOYEHHE B KYpC
CTepEOMETPHH B Hadaje €ro W3YyYeHHUs 3ajad, pelraeMblX Ha YPOBHE HHTYHUTHBHOTO
NO3HAHMA, W ONPEAENEHHBIM 00pa30oM OpraHW30BaHHAs padoTa HaJ HHUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO M POCTPAHCTBEHHOTO MBILUICHHS, CTUMYJIUPYET
NPOTEKAHUE MHTYUTUBHBIX [POLIECCOB, MOTHBUPYET K JajbHEHIIEMY HW3YYCHHUIO
npeaMera.

[Ipenmnourenue oTAAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO e€CTh
TEOPETHUYECKUE 3HAHUS HUMEIOT B CBOCH OCHOBE YyBCTBEHHOCTH ITPEIMETHO-TTPAKTHYECKOM



NEeSTENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEJCTABICHUM Yy ydYalllUXcsi B Kypce
CTEpPEOMETPUM TPOBOAMUTCS 3a CUET pelIeHUs 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX
00pa3oB M 3a/a4 Ha OMEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3nanue obOpasa
IPOBOAMUTCS C OMOPOM HAa HAIISAHOCTH, a ONEpUpOBaHHME O0pa3oM — B YCIOBHSX
OTBJIEYEHUS OT HATJIATHOCTH, MBICIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPIKAHHUS.

OcHOBHBIE cojepkaTenbHble JUHUU Kypca «l'eomerpum» B 10-11 xkmaccax:
«MHuororpanaukuy, «lIpsMble M TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHus»,
«BekToppl M KOOpAMHATBI B HPOCTpaHCTBE». POPMHUpPOBAHME JIOTMYECKUX YMEHHUHI
pacnpenensieTcss He TOJIbKO MO COAepkKaTelbHBIM JIMHUSM, HO U TI0 ToJlaM OOy4YeHHs Ha
YPOBHE CpEJIHETO O0IIEro 00pa3oBaHuUs.

Coneprxanue 06pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YIbTaTaM OCBOCHUS
pabodyeil mporpaMMbl, pacipeeléHHbIM 0 rofaM OoOy4eHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4YTOOBI OBJIaJIEHUE TEOMETPUUECKUMU MOHATUSIMHU M HABBIKAMH OCYIIECTBIISIIOCH
MOCIIEZIOBATENIbHO M TIOCTYyHaTelIbHO, C COOJIOJCHHEM TPUHIIMIIA TMPEEMCTBEHHOCTH,
YTOOBI HOBBIE 3HAHMS BKJIIOYAIHNCH B OOIIYI0 CUCTEMY I'€OMETPHUYECKUX IMPEICTaBIECHUN
00y4JarOIUXCsl, pacuIupsis ¥ yriryossis e€, o0pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3yuenne reomerpun oTBOAUTCA 2 yaca B Hexelro B 10 kiacce u 1 yac B Henento
B 11 kracce, Bcero 3a aBa roga ooy4yenus - 102 yueOHbIX daca.



COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATUS CTEpeoMeTpuu. Touka, MpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATHYECKOM MOCTPOECHUU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUH U
CJEICTBUS U3 HUX.

B3anMHOe pacnonokeHue TpsAMBIX B MPOCTPAHCTBE:  MEPECEKaroIIMecs,
napajuieNbHbIE U CKpelluBaroluecs npsiMelie. [lapanienbHOCTh NPAMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapalIeibHbIE MPSMbIE B IPOCTPAHCTBE; MAPAUICIIBHOCTDh TPEX MPSAMBIX;
MapauieTbHOCTh MPSIMON W MUIOCKOCTU. YTJBI C COHANpPAaBICHHBIMU CTOPOHAMH; YTOJI
MEXIy TpsIMBIMH B TpocTpaHcTBe. [lapamienbHOCTh TIIOCKOCTEH: TapalieIbHbIe
IJIOCKOCTH; CBOMCTBA MapayljielbHBIX IUIOcKocTeil. IlpocTeilmme npocTpaHCTBEHHbIE
¢Gurypsl Ha IVIOCKOCTHU: TETPA3p, KyO, napaieienune; MOCTPOSHUE CEUEHU.

[lepneHaUKYIIPHOCT, MOPSIMOM U IUIOCKOCTHU: MNEPHNEHIUKYJSPHBIE IMpsSMbIE B
MIPOCTPAHCTBE, MPSMBIC MapajyieibHbIe U TMEPIECHIUKYISIPHbIE K IUIOCKOCTH, MPHU3HAK
NEePHNEHIUKYISIPHOCTH TPSIMOM M IUIOCKOCTH, T€OpEMa O MPSAMOU MEPIEeHAUKYIISIPHON
IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: Yrojl MEXIY MPSIMOMl M IUIOCKOCTHIO; ABYTI'PaHHBIN
YTOJI, JIMHEHHBIN yroy AByrpaHHoro yria. [leprnenaukynsp u HaKJIOHHBIC: pACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIMs (UTyphl Ha
MJI0CKOCTh. [lepneHAnKyIIpHOCTh IJIOCKOCTEN: MPHU3HAK MEPHEHIUKYISIPHOCTH JBYX
mIockocteit. Teopema o TpEX NMepHeHANKYJISIpax.

MHororpaHHuKH

[loHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC SJEMEHTHl MHOTOTPAHHHMKA, BBIMYKIbIE H
HEBBIINYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHUKa. [Ipyu3Ma: n-yroiapHas npusma;
TpaHd YU OCHOBAHUS TPHU3MBI, TpsMas W HAKJIOHHAs TPHU3MbI; OOKOBas W TMOJHAs
NOBEepXHOCTh Npu3Mbl. [lapamnenenunen, NpsIMOYTOJIbHBIM MapaJlieAeNUIE], U €ro
cBoiicTBa. [lupamumga: n-yronpHas mupaMu/ia, TpaHd U OCHOBAHWE MUPAMUJIBI; OOKOBast U
MOJIHASI TIOBEPXHOCTh MNHUPAMUbI, NpaBUJIbHAsg W YCEUEHHAs MNUpaMHlia. DJIEMEHTHI
npu3Mbl ¥ nupamujbl. [IpaBuibHblE MHOTOTPAHHUKHU: TIOHSTHUE MPABUIBHOTO
MHOTOTpaHHUKA; TpaBUJIbHAS TIPU3Ma U MPaBWIIbHAS MUPAMU/IA; TpaBUIIbHAS TPEYTOIbHAs
nupaMuia ¥ TOpaBWIBHBIA  TeTpadap; KyO. I[lpencraBneHue o  HpaBUIBHBIX
MHOTOTpaHHUKAX: OKTad P, A0JeKadap U ukocadap. CeueHus NPU3Mbl U MUPAMHUIBIL.

CummeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOIA,
MJIOCKOCTH. DJEMEHTHl CHUMMETPHHM B MHUPAMHAAX, Mapajuiesieluneaax, MpPaBUIbHBIX
MHOTOTpaHHUKAX.

Brruriciienne 3JeMEHTOB MHOTOTPAaHHUKOB: péOpa, muaroHanu, yribel. [limomanb
OOKOBOW MOBEPXHOCTU M TIOJHON MOBEPXHOCTH MPSMOM MPHU3MBI, ILIONIa b OCHOBaHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsMON mpu3Mbl. [1nomans 60KOBO MOBEPXHOCTH U
MOBEPXHOCTU MPAaBWIBHOW MHUpPaMHJIBI, TEOpEMa O IUIOWIAAM YCEYEHHOM NHPAMUJBIL.
[Tonsitue 06 00BEMe. OOBEM NMUPAMU/IBI, TIPUIMBI.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEX Ty TUTOIIAISIMU TOBEPXHOCTEH,
00BbéMaMu ITOJOOHBIX TEI.

11 KIIACC



TeJia BpalueHus

[MunuHapuyeckas MOBEPXHOCTh, 00pa3yIolue HUINHAPUIECKON TOBEPXHOCTH, OCh
HWIMHIPUYECKOW TmoBepXHOCTH. LlunuHap: ocHOBaHMS U OOKOBas TMOBEPXHOCTH,
oOpazyromiasi ¥ 0Ch; IUIOMIA> OOKOBOM U TOJHON MTOBEPXHOCTH.

Konunyeckasi moBepXHOCTh, 00pa3yroline KOHMUYeCKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYeCKOM moBepxHocTu. KoHyc: ocHOBaHME U BepIlIMHA, 00pa3yrolias U OCh; IJI0MIab
OOKOBOMH U ITOJIHOM MOBEPXHOCTHU. Y CEUYEHHBIN KOHYC: 00pa3ylollire U BbICOTa; OCHOBAHUS
U OOKOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AMamMeTp; II0Ia b MOBEPXHOCTH cepbl. B3aumuoe
pacnosoxxeHnue chepbl U INIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; mIomaas chepsl.

N3006pakeHue Ten BpalleHus Ha MI0CKOoCTU. Pa3BEpTka MIMHIpa U KOHYcAa.

KoMmOuHanmu Ten BpamieHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
0Ko0JI0 cepsl; chepa, BIHCAHHAS] B MHOTOTPAHHUK, WIIH TEJIO BPAIICHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOiicTBa 00bEMOB Ten. Teopema 00 00BEME
IpsIMOYTOJIBHOTO Tapajuienenunena u ciueActBus u3 He€. OO0bEM UMIMHApA, KOHYCA.
O0BEM mapa u mIomaab Chephl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIICHUS MEX Ty TUIOIIAISIMHU TOBEPXHOCTEH,
00BbéMaMu TTOJOOHBIX TEIL.

Ceuenus umiauHApa (mapajuieibHO U MEPHEHIUKYISIPHO OCH), CEUEHHUsl KOHyca
(mapanienbHOE OCHOBAHMIO U MTPOXOJSIIEe Yepe3 BEPIIUHY), CEUEHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoctd U B mpoctpaHcTBe. CloKEHHME M BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. Pa3noxkeHue BekTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [lpaBuno mapamnenenunena. Pemenue 3aaad, CBA3aHHBIX C MPUMEHEHHEM
MpaBWI JEUCTBUN C BeKTOpamu. lIpsMoyrosibHas cucremMa KOOPAUMHAT B IPOCTPAHCTBE.
Koopaunats!r BekTopa. IIpocreitmme 3agaun B KOOpAUHATAX. YTOJI MEKIY BEKTOpPaMHU.
CkansipHoe TMpOU3BEACHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXAYy NpsIMBIMU U
MI0CKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOT TIPH PEIICHUH T€OMETPUIECKUX 3a/1ad.



INVTIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE  pe3yJIbTaThl ~ OCBOCHHUS  NPOrpaMMBI  Y4eOHOTO  TpeaMeTa
«MatemaTrkay XapaKTepu3yITCs:

I'pa:knanckoe BoCIMTaHUE:

c(OpPMHUPOBAHHOCTHIO TPAXKIAHCKOW TO3UIIMU OOYYarOMIETrocsi KaK aKTUBHOTO W
OTBETCTBEHHOT'O HJIE€HAa POCCHUHCKOTO OOIIECTBa, MPEACTABICHUEM O MaTeMaTHYECKUX
OCHOBax ()yHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHM, MPOIEIYpP IPAKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMEHHUEM B3aUMOJCHCTBOBATH C COITMAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C WX (PYHKITUSIMU U HA3HAYCHHUCM.

I[MaTpuoTHYeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO POCCHMCKON TpakTaHCKOW HMICHTHYHOCTH, YBAXKCHHS K
NPONUIOMY W HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTH)KCHUSM POCCHHUCKHX MAaTeMAaTHKOB M POCCHMCKONM MaTeMaTHYECKOW IIKOJBI, K
WCIIOJI30BAHMIO 3THUX JOCTHKCHHH B IPYTUX HAYKaX, TEXHOJIOTHIX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapopaa; cGpopMHpPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, JTHUYECKOTO TIOBEACHHS, CBS3aHHOTO C TPAKTHYCCKUM
NPUMEHEHHEM JOCTIKCHUN HAYKU M JESTEIBHOCTHIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO
BKJIaJIa B TIOCTPOCHUE YCTOWYUBOTO OYIYIIETO.

JcTeTHYecKOe BOCIMTAHUE:

ACTCTHYECKHM OTHOIICHHEM K MHpPY, BKJIIOYAs OCTCTHKY MaTeMaTHUYCCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad4, PEIICHUN, PACCYXICHHI;, BOCIIPUUMYHBOCTHIO K
MaTEMaTHYECKUM acTeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHsI TIPUMEHATh MAaTeMAaTHUYECKHUE 3HAHHUS B WHTEpecax
3710poBOro M Oe3omacHOTO oOpasza >KHU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHHWE, COATAaHCHUPOBAHHBIA PEXHUM 3aHATHH H  OTIbIXA,
peryisipHas pu3ndeckas akTHBHOCTD); (DU3UYECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHATHIX
CIIOPTUBHO-03JI0POBUTEIBLHOM JIEATEIIHHOCTHIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYyJay, OCO3HAaHHMEM IICHHOCTH TPYIOJIOOUS;, HHTEPECOM K
pa3nuaHbIM chepam npodhecCHOHATBHON e TEIBHOCTH, CBI3aHHBIM C MATEMAaTUKON U e€
NPWIOKCHUSIMM, YMEHHEM COBEpIIaTh OCO3HAHHBIH BBIOOp Oyaymied mnpodeccuu u
peanu30BBIBaTh COOCTBEHHBIC JKU3HCHHBIC IIIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K
MaTeMaTHYeCKOMy OOpa30BaHHIO M CaMOOOpa30BaHUIO HA TPOTSHKCHHHM BCEH KU3HU;
TOTOBHOCTBIO K aKTUBHOMY yYaCTHIO B PEIICHUU MPAKTUYCCKUX 33J1a4 MaTeMaTHYECKON
HATIPABJICHHOCTH.

IKO0JI0THYECKOe BOCTIUTAHME:

c(OPMHUPOBAHHOCTBHIO ~ JKOJOTHYECKOW  KYJBTYphl, TOHUMAHUEM  BIUSHUS
COIMAIILHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE TIPUPOJTHON U COIUATBHOU CPEIbl,
OCO3HAaHHWEM TJIOOAIBHOTO XapakTepa »DSKOJOTHYECKUX MpoOJIeM; OpHUEHTallued Ha
NPUMEHCHHE MAaTEeMaTWYeCKUX 3HAHWHM IS penieHus 3a7ad B 0OJACTH OKpYKaroIen



Cpelbl, IUIAHUPOBAHMSI TIOCTYNKOB UM OIICHKM HX BO3MOXHBIX IOCHEACTBUMA ISt
OKPYKAIOIIEH CPeIbl.

LleHHOCTH HAYYHOTI'O MO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAYKU U OOIIECTBEHHON MPAaKTUKHU, MOHUMaHUEM MaTeMaTHYeCKON HayKU Kak
cdepbl YeIoBEUECKON NEesTENbHOCTH, ITANOB €€ pPa3BUTUS U 3HAUUMOCTH JIA Pa3BUTHS
UBUJIN3ALIMY; OBJAJICHUEM S3BIKOM MAaTeMAaTHKH M MaTeMaTHYeCKOW KyJIbTYpOWl Kak
CpPEACTBOM  T[O3HAaHUA  MHpPA; TOTOBHOCTHIO  OCYHIIECTBJISTH  MPOEKTHYIO U
HCCJIEIOBATENbCKYIO ICSITEIbHOCTh HHIMBUIYAIbHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbie  pe3yJabTaThl OCBOCHHS MPOrpaMMbl  y4eOHOTO TIpeaMeTa
«MaremaTtukay XapaKTEepHU3YIOTCS OBJIAJICHHEM YHHBEPCAIBHBIMH HO3HAGAMEIbHbIMU
oelicmeusamMu, YHUBEPCANTbHLIMU KOMMYHUKAMUBHLIMU OellCBUAMU, VHUBEPCAIbHbIMU
pecyIsimuHbIMU OeUCMBUIMU.

1) YVuusepcanvnvie nosnasamenvuwvle Oeticmsus, obecneuusaiom GopmuposaHue
0a308bIX KOCHUMUBHBIX NPOYECCo8 00yuanuuxcs (oceoenue mMemooos NO3HAHUS
OKpYHCaAOWe20 Mupa,; NPUMEHeHUe JI02UYECKUX, UCCIe008AMeNbCKUX ONepayuil, YMeHuil
pabomamu ¢ ungopmayuet).

ba3oBble joruyeckue JeMCTBUA:

® BBIBIATh W XapaKTCPU30BaTh CYIICCTBCHHBIC TPU3HAKK MaTEeMaTHUYCCKHUX
OOBEKTOB, TOHATHI, OTHOIICHUW MEXIy TOHATUAMH, (OPMYIHPOBATH
OTIpe/ICIICHUS MOHSITHI; yCTaHaBJIMBATh CYIIECTBEHHBIH MpHU3HAK
KJaccu(UKaMKi, OCHOBaHMS JJisi OOOOIIEHUST W CpaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAJIN3a;

® BOCIIPUHHUMATH, dbopMynHpoBaThH " peoOpa3oBHIBATH CYXKJICHUS:
YTBEPIUTEIbHBIC U OTPUIATENbHBIE, €IMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE;

® BBIABIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOPEYHS B
dakTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX; TpeiaraTb KpUTEPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MIPOTUBOPCYUHIA,

e JeNaTh BBIBOJABI C HCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHAYKTHBHBIX YMO3AKJITFOUCHHUH, YMO3aKIFOUCHHH 110 aHAJIOTHH;

® T[IPOBOJUTH CAMOCTOSITEIbHO JIOKA3aTeIhCTBA MATEMATHUYECKHUX YTBEPIKICHUU
(IpsIMBIE ¥ OT IPOTUBHOTO), BBICTPAUBATh aPTyMEHTAIINIO, IPUBOUTH IPUMEPHI
¥ KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

e BBIOMPATH CIIOCOO pericHUs YUeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pellieHus, BBIOMpATh HaWOOJee MOAXOMAIMUNA ¢ YUYETOM CaMOCTOSTEIHHO
BBIJICTIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/bCKue 1eiCTBUA:

® WCIIOJIB30BaTh BOINPOCHl KaK HCCIEAOBATEILCKAA WHCTPYMEHT TO3HAHUS;
dbopMyIHpoBaTh  BOMPOCH, (QUKCHpYMOIIME MPOTUBOpEYHe, TMpoliemy,
YCTaHABJIMBATH KCKOMOE U JaHHOE, (HOPMHUPOBATH THUINOTE3Y, apTyMEHTHPOBATH
CBOIO MO3HUIINIO, MHCHHUE;



MIPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIM AIKCIIEPUMEHT, UCCIEIOBAaHUE TI0
YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4YeCcKoro oObeKTa, SIBIICHUs, IIpoliecca,
BBISIBJICHUIO 3aBHCHMOCTEH MEXKTy O0BEKTaMHU, SIBICHUSIMU, TIPOIECCaMU;
CaMOCTOSTEIRHO (OPMYIHPOBaTh OO0OOIICHHWS W BBIBOJABI IO pe3yJbTaTaMm
MpOBEACHHOTO HAONIOACHUSI, MCCIEJIOBaHUS, OILICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

MPOTHO3MPOBATh BO3MOXHOE pa3BHTHE IMIPoIlecca, a TaKXKe BBIJIBUTATh
MIPEATIONOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

2)

BBISBJIATH J1epUIUTHl MH(DOpPMaLuyu, JaHHBIX, HEOOXOOUMBIX U1 OTBETa Ha
BOIPOC U JIJIsl pEeLLIEHUs 3a/1a4H;
BbIOMpaTh MHGOPMAIMIO M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIN3UPOBATH,
CUCTEMAaTH3UPOBATh U HMHTEPHPETUPOBATh MH(POPMALIUIO PA3IUYHBIX BUIOB U
dbop™m mpeicTaBIeHHUS;
CTPYKTYpPHpPOBaTh HMH(OPMALIMIO, MPEICTaBIATh €€ B pa3IMYHBIX (Qopmax,
WUTIOCTPUPOBATH Ipadruecky;
OLIEHUBATh HaIEKHOCTh MHPOPMAILIUU 10 CAMOCTOSATEIBHO CPOPMYITUPOBAHHBIM
KPUTEPHSIM.

Yuueepcanvnoie KOMMYHUKAMUGHbLE Oeticmaus, obecneuugarom

CchopMUpOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0unrenmue:

BOCIPUHUMATh U (HOPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJs MU OOILEHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U NMHCbMEHHBIX TEKCTaX, 1aBaTh IOSICHEHHU 10 X0y PEILICHMS 3aJayu,
KOMMEHTHPOBATh NOJIyYEHHBIN pe3yJIbTaT;

B XO0Je OOCYXXICHHS 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMON TEMBI,
npoOyieMbl, peliaeMoi 3aJayu, BBICKA3bIBaTh HJEH, HAIEJICHHbIE Ha TOHUCK
pELICHUS; COIOCTABIIATh CBOU CYXKICHUSA C CYKICHHSIMHU JPYTUX YYaCTHUKOB
nuanora, oOHapy’KMBaTh pa3iu4Me U CXOACTBO MO3ULIMNA; B KOPPEKTHOU (opme
bopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKEHHUS;

IIPEACTABIIATh PE3yJbTaThl PEIIEHUs 3aladyd, SKCIIEPUMEHTa, HCCICIOBAHUS,
NPOEKTa; CaMOCTOSITENIbHO BHIOMpaTh (hOpMaT BBICTYIJICHHS € Y4YETOM 3aaa4
NPE3CHTAIlMN U OCOOCHHOCTEN ay TUTOPHH.

CoTpyaHn4ecTBo:

NOHMMAaTh M HCHOJb30BaTh IMPEHMYIIECTBA KOMAaHIHOW W HMHIUBUAYATbHON
paboThl TpUM pemeHWH YYeOHBIX 3a7ad; NPUHUMATh IEJTb COBMECTHOU
NeSITETbHOCTH, TUIAHUPOBATh OPTaHU3ALMI0 COBMECTHON pabOThI, paclpeaesiaTh
BUIBl pabOT, TOTOBapUBAThHCH, OOCYXKIaTh MPOILECC M PE3ylbTaT pPadOTHI;
000011aTh MHEHHSI HECKOJIBKUX JTIO/ICH;

y4acTBOBAaTh B TPYNIOBBIX (opmMax paboThl (0O0CYX aeHHs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBI» ¥ UHBIE); BBINOJHATH CBOI YacTb pPabOTHl |
KOOPAMHUPOBATh CBOW JACWUCTBUS C IPYTMMH WICHAMH KOMAHJbBI; OLIEHUBAThH
Ka4eCTBO CBOETO BKJIaJa B OOIIUI MPOAYKT IO KPUTEPHUIM, CHOPMYITUPOBAHHBIM
YYaCTHHKaMH B3aUMOCHCTBHUS.



3) Vuusepcanvnvie pecynamuensvie Oeticmsus, obecneuusarom @GopmMuposanue
CMbICIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIL.

Camoopranusanusi:

® COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 3aa4H, BRIOMPATh CITOCOO PEIICHUS C
Y4ETOM UMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUN C YIYETOM HOBOM
MH(pOpPMALINH.

CaMOKOHTPOJIb:

® BJAJICTh HaBBIKAMHU MO3HABATEIHHON peIeKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
NEHUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTAaTOB; BIAJCTh CIIOCOOAMU
CaMOIIPOBEPKH,  CAaMOKOHTPOJS  Mpolecca ¥ pe3ylbTaTa  peIieHUs
MaTeMaTUUYeCKOM 3a/1auH;

® TpPCABUACTH TPYJAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh TPU PCUICHHH 3aJauH,
BHOCHUTH KOPPEKTHBBI B JIEATEITHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, TAHHBIX,
HaMICHHBIX ONIMOOK, BHISBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3yJbTaTa I U YCIOBHSIM, OOBSICHITH MPUINHBI
JOCTY)KCHUS WM HEIOCTHKEHHUSI PE3YJIbTaTOB ACSITECIbHOCTH, HAXOIUTH OLITHOKY,
JTaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KIIACC

OnepupoBaTh MOHITUSIMU: TOUYKA, MPsIMast, INTIOCKOCTb.

[IpUuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HUX TIPU PEHICHUH
TEOMETPUUECKHUX 3a]1a4.

OnepupoBaTh MOHATUSIMU: TAPAIJICILHOCTh W TNEPHEHIUKYISIPHOCTh MPSMBIX H
IUIOCKOCTEM.

KnaccuduinupoBaTs B3aMMHOE pACMOJIOKCHHE TMPSAMBIX W IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMHU: JABYTPAHHBIA YroJl, TPaHU JBYTPaHHOTO yria, pedpo
JIBYTPaHHOTO YIJIa; JIMHEWHBIA yTOJ JIBYTPaHHOTO YIja; TpajaycHasi Mepa JIBYrpaHHOTO
yria.

OnepupoBaTh  MOHATUSIMU:  MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBITYKJIbIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPAaBWJIbHBI MHOTOTPaHHUK.

Pacmo3HaBatb  OCHOBHBIE  BHJbI MHOTOTPaHHUKOB (TIUpamMuga; Mpu3Ma,
MPSIMOYTOJIBHBIN Mapanienenunes, Kyo).

KnaccudunupoBaTh MHOTOTPAaHHHUKH, BBIOMpas OCHOBaHMS ISl KiacCUPUKAIIU
(BBIMYKJIbIE U HEBBIMYKJIblE MHOTOTPAHHUKH; MPABUJIbHBIE MHOTOTPAHHUKH; MPSIMbIE U
HAKJIOHHBIE TTPU3MBI, TTapaJIJICICTTUTICIBI).

OrnepupoBaTh NOHATUAMU: CEKYIIasi IIOCKOCTh, CEYCHUE MHOTOIPAHHUKOB.

OOBSACHATH MPUHIIUIIBI IOCTPOCHUS] CEYCHUM, UCTIOJIB3YSI METO/, CJIEIOB.

CTpouTh CEYECHHS MHOTOTPAHHMKOB METOJOM CJIEJOB, BBIMOJHATH (BBHIHOCHBIC)
TUTOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PHUTYp: BHII CBEPXY, COOKY, CHH3Y.

Pemate 3amaun Ha HaAXOXJEHHE TECOMETPUYECKHUX BEIMYHMH MO O0Opas3iaM WiIu
aIropuTMaM, MPUMEHSISI U3BECTHBIE AHATTMTUYECKUE METO/bI MPU PEIICHUH CTaHAAPTHBIX



MaTeMaTUYECKHX 3a/1a4 Ha BEIYUCIICHUE PACCTOSTHUI MEXKLy TBYMsI TOYKaMH, OT TOYKH 0
NPSIMOH, OT TOYKH JI0 TUTOCKOCTH, MKy CKPEIIUBAIOIUMHUCS MPSMBIMHU.

Pemrate 3amaum Ha HAaXOXACHWE TEOMETPHUECKUX BEIMYMH IO 0Opasiam WiH
ITOPUTMaM, IPUMEHSISI U3BECTHBIC AaHATUTUICCKUE METO/IBI TIPU PEIICHUH CTaHIapTHBIX
MaTEMaTHYECKUX 3a/1ad Ha BBIYHUCIICHUE YTJIIOB MEXKIY CKPEIIUBAIOIIMMHUCS TPSIMBIMHU,
MEXy MPSIMOH M TFIOCKOCTBIO, MY TUIOCKOCTSIMHU, IBYTPaHHBIX YTJIOB.

Bbaucisate 00bEMBI M IUIOMAAM TOBEPXHOCTEH MHOTOIPaHHUKOB (TpU3Ma,
nUpaMuia) ¢ MPUMEHEHHEM (QOPMYII; BBIUUCIATH COOTHOIICHHUS MEXIY ILIOMAIIMU
TIOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MOHATHSIMH: CHMMETPHS B MPOCTPAHCTBE; IEHTP, OCh M IJIOCKOCTH
CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekath, TpeoOpa3oBbIBAaTh W WHTEPIPETUPOBATH  WHPOPMAIHMIO O
MPOCTPAHCTBCHHBIX TEOMETPUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha 4YepTeKax U
pPHCYHKaX.

[TpumensTh TeomMeTpudeckue (akThl I PEHICHUS CTEPEOMETPUYECKUX 3ajaad,
NPE/ITOJIararonIiX HECKOJIBKO IIaroB PEIIeHUs, €CIU yCIOBHS TPUMEHCHHS 3aJaHbl B
SABHOU (hopMme.

[lpuMeHsAT,  TpOCTEWIME  MpPOrpaMMHBIC  CPEACTBA M 3JICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI TIPY PEIICHHH CTEPEOMETPHUYCCKHX 3a1a4.

[TpuBOIUTE TIpUMEPHI MAaTEMATHYCCKUX 3aKOHOMEPHOCTEH B TIPUPOJIE W KU3HH,
pacrno3HaBaTh MPOSBIICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[TpuMeHSTH MOTyYeHHBIC 3HAHUS HA TIPAKTHKE: aHAJIM3UPOBAThH peabHbIC CUTYaIlUN
U TIPUMEHATH W3Y4YEHHBIC TOHSATHS B TPOIECCE IMOUCKA PEIICHUS MaTeMaTHYeCKU
chopmMylIUpOBaHHONW MPOOJIEMBI, MOJCIUPOBATH pEAIbHBIC CHUTYallMHM Ha S3BIKE
TE€OMETPUH, HCCIENI0BATh TOCTPOCHHBIE MOJENN C HWCIOJIb30BAaHHEM TC€OMETPHUYECKUX
MOHATHA W TEOpeM, ammapara ajreOpbl; pemarh MPaKTUYECKUE 3a/adud, CBSI3aHHBIC C
HAXO0XJICHHEM IeOMETPUICCKUX BEIIMYUH.

11 KITIACC

OnepupoBaTh  MOHATHUSAMH:  LIWJIMHIPUYECKAs  IOBEPXHOCTb, OOpa3ylolne
IIMHAPUIECKONH TIOBEPXHOCTH; IIMIIMHID; KOHWYECKas MOBEPXHOCTh, 0Opa3yrolue
KOHMUYECKOI MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BparieHus (MUIUHIDP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI MOTyUEHHS TEJ BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacroyiokeHne chepbl U TUIOCKOCTH.

OnepupoBaTh MOHIATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTa, BBHICOTA
CerMeHTa; MAapOBOH CI0W, OCHOBAaHHME LIAPOBOTO CJIOS, BBICOTA HIAPOBOTO CJIOS; IApOBON
CEKTOD.

Borancaste 00bEMBI 1 TUTOIIA U TOBEPXHOCTEH TEJ BPALICHHSI, T€OMETPHUECKUX TEI
C IpUMeHeHueM GopmyI.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHHWK, BIHCAHHBIM B chepy W ONHCAHHBIN
0Ko0JI0 cepsl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK WX TEJIO BPAIICHUS.

BbIYHCIIATE COOTHOILIEHUST MEXIy IUIOMAIMU TOBEPXHOCTEH H 00bEMaMu
IIOTOOHBIX TEJI.



N300paxkats n3ydaemble (GUIypbl OT PyKHd U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKME YEPTEKU U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEYEHUs TEJ BpaIllEHUsI.

W3BnekaTb, MHTEPHPETUPOBATH U NPeoOpa3oBbIBaTh  MH(POPMALUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (UrypaxX, IMpPeJICTaBICHHYI0 Ha YepTexkax Hu
pUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE NEHCTBUS CIOKEHUS BEKTOPOB, BBIUUTAHUSA BEKTOPOB M YMHOXCHUS
BEKTOpa HA YUCIIO, OOBSICHATH, KAKUMH CBOMCTBAMU OHH 00JIaJJaIOT.

[TpyMeHATs MpaBUIIO MapaUIeIeNUIIEAA.

OnepupoBaTh NOHATUAMH: JACKAPTOBBI KOOPAWMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJl MEXIYy BEKTOpamy,
CKaJIIPHOE ITPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE M KOMILIAHAPHBIE BEKTOPBI.

Haxomute cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOpPAa HA YHCIO, YTOJI MEKIY
BEKTOpaMH, CKaJISIPHOE IIPOU3BENECHNE, PACKIIAIBIBATE BEKTOP MO JBYM HEKOJIJIMHEAPHBIM
BEKTOPAM.

3azaBaTh MJIOCKOCTh YPABHEHUEM B JIEKApPTOBOM CHCTEME KOOpAUHAT.

[IpumensTes reomerpuueckue (GaxkTbl IS PEIIEHUS CTEPEOMETPUUYECKHX 3a]ad,
IIPEANOJIAraloUX HECKOIBKO IIAaroB PENICHUs, €CIIM YCIIOBHs IIPUMEHEHHMs 3aJaHbl B
SIBHOU (hopMme.

Pemate mpocreimne TeOMETpUYECKHE 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOT'O METOJA.

Pemate 3amaun Ha AOKa3aTENbCTBO MATEMAaTUYECKUX OTHOLICHMM M HAXOXICHUE
FeOMETPUYECKUX BEJIMYUH MO 00pa3liam WK aaropuTMam, PUMEHs s U3BECTHBIE METObI
IIPU PELICHUH CTAHJAPTHBIX MATEMAaTUYECKUX 3a1a4.

[IpuMeHAT,  NpOCTEHIIME  NPOrpPaMMHBIE  CpPEACTBA M DIJIEKTPOHHO-
KOMMYHHKALMOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUYECKUX 3a1ad.

[IpuBOoaUTE mpUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAEC M KU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IpuMeHATH MOTy4YEeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC CUTYALIUU
U IPUMEHATh H3YyYECHHBIE IOHATHS B IIPOLIECCE MOMCKA PEIICHUS MaTeMaTHYeCKU
chopMyIUpOBAaHHONW TPOOJIEMBI, MOAECTUPOBATH pealbHbIE CUTyallud Ha S3BIKE
Ir€OMETPHUH, MCCIIEI0BATh MOCTPOEHHBIE MOJEIM C HCMOJIb30BaHUEM TIE€OMETPUYECKHUX
NOHATUN W TEOopeM, ammapara aiareOphl, pemaTrh NPaKTUYECKUE 3aJaud, CBSI3aHHBIE C
HAaXO0KJICHHEM I'€OMETPUYECKUX BEJINYHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (undposbie)
n/n MPOrpamMMmbl Bcero Kourpoaenrie  Ipakruieckue oOpa3oBaTe/IbHbIE
padoThI padoThbI pecypes
1 BBenenue B crepeomMeTpuio 10 Bubmmorexa LOK
https://m.edsoo.ru/1¢209¢37
2 Eg:glgzﬂifliocégggﬂinbﬂocn 12 1 bubmorexa IIOK
! . https://m.edsoo.ru/1¢209¢37
MPSIMBIX U TJIOCKOCTEN
3 [leprieHAMKYJIAPHOCTH MPSAMBIX U 12 bubnuoreka [IOK
IUIOCKOCTEM https://m.edsoo.ru/1¢209e37
4 Vel Mexay OpsIMbIMU U 10 1 bubanoreka [JOK
MJIOCKOCTSIMU https://m.edsoo.ru/1¢209¢37
bu6mmoreka IIOK
. MuororpasHHKn 1 ! https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 OOBEME MROTOTPAHHHKOR ? ! https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: CeUEeHUSsI, pACCTOSHUSA 4 1 bubnuoreka [IOK
U YTJIbI https://m.edsoo.ru/1c209¢e37
OBUIEE KOJIMYECTBO YACOB I10 63 5 0

I[TPOTPAMME




11 KUIIACC

KosnvecTBO 4acon DJIeKTPOHHBbIE
No /it HaunmeHoBaHue pa3iesioB U TeM Kontponbmpie  pakTiueckue (uu¢posbIe)
NpOrpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
I Tena ppaterns 12 https://m.edsoo.ru/1c209¢e37
N bu6mmoreka IIOK
2 OOBEMBI Ten > ! https://m.edsoo.ru/1c209¢37
3 Bexrops! 1 koOpAMHATHI B 10 1 bubanoreka LHOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHUE, 0000IICHHE, 7 1 bu6mmoreka [IOK
CHUCTEeMaTH3allvs 3HAaHUU https://m.edsoo.ru/1c209¢37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE
10 KUJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHuTpoJubHbIe
padoThI

IIpakTH4eckue
padoThI

Hara

U3y4eHHUs

DJIeKTPOHHBbIE HU(PPOBbIE
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TTIOHATHS
CTEPEOMETPUH: TOUKA,
npsiMasi, IIOCKOCTb,
npoctpancTBo. [IpaBmiia
HU300pakeHUs Ha
PUCYHKAX: U300paxeHus
IIOCKOCTEM,
napajuieTbHbIX MPIMBIX
(OTpe3KOB), CEpeAMHBI
OTpe3Ka

[HonsTus:
nepeceKaronecs
MJIOCKOCTH,
MepeCceKaroIIuecs mpsMast
U TJIOCKOCTh

ITonsarus:
MepeceKarnmecs
IUIOCKOCTH,
IepeceKaromecs npsamas
U IUIOCKOCTD

bubnuoreka [IOK
https://m.edsoo.ru/aecc77cd

bu6nmoreka [IOK
https://m.edsoo.ru/2d8a9c99

bub6anoreka IIOK
https://m.edsoo.ru/db685e73

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHue
MHOTOTPaHHUKOB Ha

bubnmuoreka LIOK
https://m.edsoo0.ru/a63959¢ed




pHUCYHKax, Ha
IPOEKIIMOHHBIX YepTekKax
HauanbHble cBeieHus o
KyOe 1 nupamuze, ux
Pa3BEPTKHU U MOJIEIH.
CeueHust MHOrOTpaHHUKOB

bu6anorexa IIOK
https://m.edsoo.ru/b30dff38

HauaneHabie cBeIEHUS O
KyOe u mupamue, ux
Pa3BEPTKHU U MOJEIH.
CedeHnss MHOTOTPaHHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/3d8{fd32

[Tousitue 06
aKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICICTBHS
13 HHAX

bu6anoreka IIOK
https://m.edsoo.ru/Occ5céfe

10

ITousitue 06
aKCHOMATHYECKOM
MOCTPOCHHUH
CTEPEOMETPHH: aKCHOMBI
CTEPECOMETPHH U CIICIACTBHS
W3 HUX

ITousitue 06
AKCMOMAaTUYECKOM
MOCTPOCHHUH
CTEPEOMETPHH: aKCHOMBI
CTEPECOMETPHH U CIICACTBHS
W3 HUX

[TonsaTue 06
AKCHOMATHYECKOM

bu6mmoreka IIOK
https://m.edso00.ru/239¢c8cb4

bu6mmoreka IIOK
https://m.edsoo0.ru/65¢6b106

bu6nmuoreka LIOK
https://m.edsoo.ru/258{c245




11

IIOCTPOEHUHU
CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHH U CIENCTBUS
U3 HUX

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroluecs,
napajuiesibHbIe U
CKpeIIMBaIOLINECs MPsSMbIE

bu6anorexa IIOK
https://m.edsoo.ru/1a2520f6

[TapamienbHOCTD NPAMBIX
U INIOCKOCTEU B

12 Eggzﬁgzzfé MpsIMbIC B bubmmorexa HOK
https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE;
napayieIbHOCTh TPEX
PSIMBIX
[TapannenbHOCTh TIPSIMBIX
e BiGmores 10K
) . https://m.edsoo.ru/ee1d19b9
[TapamienbHOCT IPSAMON 1
MIJIOCKOCTH
14 YT1IIbl ¢ COHAIIPABICHHBIMU bubnuoreka [IOK
CTOpOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsiMbIMHU B bubnuorexa [{OK
POCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yroa Mexay npsMbIMA B bubnuoteka [IOK
IPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
HapannenbuH octh bu6mmoreka IIOK
17 MJIOCKOCTEM:

NnapaiiCJIbHbIC TNIOCKOCTH

https://m.edsoo.ru/2e18255




CaoiicTBa napamienbHbIX

bu6mmoreka [IOK

18 IUIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocrenmme
o | mormmeeme B orsa 10K
' https://m.edsoo.ru/4a28dc02
TeTpasap, KyoO,
napasuiesenumne;y
. bu6mmoreka [IOK
20 Hocrpoenme cetentit https://m.edsoo.ru/1d434d0f
21 [TocTpoeHue ceuenui bubmorexa ITOK
https://m.edsoo.ru/ec26fe5d
KonTponbHas padora o
teme "[Ipsimbie
2 IJIOCKOCTH B bu6anoreka IIOK
MIPOCTPAHCTBE. https://m.edsoo.ru/9a0a9%e56
[TapamienbHOCTD NPAMBIX
U TJI0CKOCTEN"
[lepnenauKyJISIpHOCTD
23 MPsIMOM U TIOCKOCTH: bubamnoreka [JOK
NEePIEeHIUKYIISIPHbIE https://m.edsoo.ru/b19f6aSd
npsiIMbI€ B TPOCTPAHCTBE
[Ipsimbie mapannenbpHbIe U
24 l'Ieppl'IeH)e:[I/IK}II)H?IijHe K ) Bubmmorexa [TOK
https://m.edsoo.ru/0ac11c95
TUIOCKOCTH
s | o e BiGoresa 10K
https://m.edsoo.ru/ba545966
MIJIOCKOCTH
Hpusrax bubmuoreka [IOK
26 NEPIEHIUKYIIIPHOCTH

IIPSIMOU U TIOCKOCTH

https://m.edsoo.ru/f85bfc46




[Ipu3nak

27 MEPIEHIUKYIIPHOCTH bubnnorexa [IOK
P VH yAP https://m.edso00.ru/79165d15
IPSIMOU U TUIOCKOCTH
2% | nepmenmmr ol Buborexa LIOK
PIHCHARKY AP https://m.edso00.ru/635¢5087
IUIOCKOCTHU
2 | nepremm ol Buborexa LIOK
PIHCHAMKY AP https://m.edsoo.ru/bd3745{8
IUIOCKOCTH
o | Lo mak e 10K
PICHARKYJIAD https://m.edsoo.ru/7d18834b
IUIOCKOCTH
[leprieHauKyIsAp U
| e peeme Busmorera LOK
A > https://m.edsoo.ru/33c477d3
PAcCTOSIHHE OT TPSIMOH 10
IUIOCKOCTH
[lepnenaukyisip u
| Mmoo o Busonea 0K
A > https://m.edsoo.ru/66fefadd
paccTosHUE OT MPSIMOM JI0
IUIOCKOCTH
[lepnenpukynsp u
jy | S oo o Busorea 0K
A . https://m.edsoo.ru/a5b7b8e3
PAcCTOSIHHE OT MPSIMOM 0
IUIOCKOCTHU
Hepnerkyip i bu6mmoreka IIOK
34 HAaKJIOHHBIE: PACCTOSHUE OT

TOYKH A0 IINIOCKOCTH,

https://m.edsoo.ru/dbee22bc




PaCCTOSAHHUC OT HpﬂMOfI a0
IIJIOCKOCTHU

VYTIIbI B IPOCTPAHCTBE:

bu6anorexa IIOK

33 YEOII MEHILY HPAMOH 1 https://m.edsoo.ru/6b61b2b4
MJIOCKOCTBIO
BYTPaHHBIN yToI
36 fI/IIZeIEIHHﬁ yrg]n ’ bubmmorexa ITOK
https://m.edsoo.ru/5fa0b3ce
JBYTPAHHOTO yTIJIa
BYTPaHHBIN yToI
37 fHIZeII;IHBIﬁ yan ’ bubmmorexa HOK
https://m.edsoo.ru/c7c777ed
JBYTPAHHOTO yTJIa
[lepneHIMKYIPHOCTD
38 IJIOCKOCTEM: IIPU3HAK bubanoreka [JOK
NEPIEeHIUKYISIPHOCTH https://m.edsoo.ru/ec3e2da3
JBYX TJIOCKOCTEN
[lepnenauKyJISIpHOCTD
39 IJIOCKOCTEMN: IPU3HAK bubanoreka [HOK
NEPIEeHIUKYISPHOCTH https://m.edsoo.ru/ed9e2a8e
JIBYX IIJIOCKOCTEMN
[IepnenauKyJISIpHOCTD
40 IJIOCKOCTEMN: IPU3HAK bubanoreka [HOK
NEPIeHIUKYISIPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX INIOCKOCTEN
A1 Teopema o Tpéx bubanoreka [HOK
NepIeHANKYISIPax https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bu6mmorexa HOK
NEePIeHIUKYISIpax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubanoreka [HOK

NEepPNEHIUKYJIISIpax

https://m.edso00.ru/91246736




44

45

46

KounTponsHas padora 1o
TeMaM
"IlepneHAUKYIPHOCTD
MPSMBIX U IJIOCKOCTER" 1
"VTIBl MEKIY NPSIMBIMH U
IJIOCKOCTSIMHU"

[ToHsiTHE MHOTOTPAHHHKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTpaHHUKA,
BBINYKJIbIE I HEBBIITYKJIbIC
MHOTOTPaHHUKH,
pa3BEPTKa MHOTOI'PAHHHKA

[Ipu3sma: n-yrosipHas
pu3Ma; TpaHu U
OCHOBAaHHS NIPU3MBI;
npsMas U HaKJIOHHas
npu3Mbl; OOKOBas 1
NIOJIHAsl TIOBEPXHOCTH
IPU3MBI

bu6anoreka IIOK
https://m.edsoo.ru/5b971ef3

bu6anoreka IIOK
https://m.edsoo.ru/2d24e873

bubnuoreka [IOK
https://m.edsoo.ru/b4ad63ad

47

[Tapamnenenunen,
MPSIMOYTOJIbHBIN
napajuieeIuIel U ero
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/8a7be683

48

[Tupamuaa: n-yrojipHas
nupaMu/ia, TpaHu u
OCHOBaHUE MTUPAMU/IBI;
OOKOBas U IOJIHAS
MOBEPXHOCTh MUPAMUJIBI;
MpaBUJibHAS U yCEUEHHAS
nupamuaa

bubmuoreka [IOK
https://m.edsoo.ru/fblcd0a5s




49

50

[IpaBuiibHBIE
MHOTOTPaHHUKH: TIOHITUE
MPaBUIILHOTO
MHOTOTPaHHUKA;
npaBUjIbHAS MPU3Ma U
NpaBUJIbHAsA MUPAMU]IA;
MpaBUJIbHAS TPEYTOJIbHAS
nUpamMuIa U IpaBUIbHBIN
TETpadIp; KyO
[IpencraBnenue o
MPaBUIIBHBIX
MHOTOTpaHHUKAaX: OKTa3Ip,
JOJIEKa3Ip U UKOCAIP.

bu6anorexa IIOK
https://m.eds00.ru/074c8865

bu6anoreka IIOK
https://m.edsoo.ru/a0fdd5bf

51

Cummetpus B
IIPOCTPAHCTBE: CHMMETPUS
OTHOCUTEIJIBHO TOUKH,
IIPSIMOM, TUIOCKOCTH.
DNeMEHThl CHMMETPHUH B
nupamMuaax,
napajuiesenuIe1ax,
IIPaBUJIbHBIX
MHOTOTpaHHUKAaX

bu6nmoreka [IOK
https://m.edso0o.ru/b9e777d9

52

Brraucnenue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JIMaroHaJd, yTJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/6¢cdbecef

53

[Tmomans 0OKOBOM
MTOBEPXHOCTH U MOJHOMN
MMOBEPXHOCTH MPSIMOM
MPU3MBI, TJIOLIAb
OCHOBaHUU, TEOpEMa O

bu6nmuoreka [IOK
https://m.edsoo.ru/37d84157




OOKOBOI MOBEPXHOCTHU
MPSIMOM TIPU3MBbI
[Tmomans OOKOBOM
MOBEPXHOCTH U
MTOBEPXHOCTH MPABUIIbLHOM

bu6anoreka IIOK

>4 TMIPAMITILEL, TEOPEMa o https://m.edsoo.ru/5603e¢30b
IoIaau OOKOBOU
IIOBEPXHOCTH YCEYEHHON
TUPaMUIbI
55 KonTponbsHas pabora no bubanoreka LHOK
teme "MHororpaHHuKH" https://m.edsoo.ru/a95f5¢c04
N bubnuoreka [IOK
>6 Momsrue 06 06neme https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
>7 O0bEM mipamue! https://m.edso00.ru/235171b3
N bubnuoreka [IOK
>8 O6nEm mupanu b https://m.edsoo.ru/f47dfefd
" bubnuoreka [IOK
>9 O6mEm mupanu b https://m.edsoo.ru/79¢10312
N bubnuoreka [IOK
60 OOLEM mupamm! https://m.edsoo.ru/2faadc3f
N bubnuoreka [IOK
61 O6mEm npusMb1 https://m.edso00.ru/79853608
n bubnuoteka [IOK
62 Ob1Em mpusmb1 https://m.edsoo.ru/1e053890
63 O0BEM TTPU3MBI bubmorexa HOK

https://m.edsoo.ru/482d3151




KonrtponpHnas pabota no
64 TeMe "OOBEMBI
MHOTOTpaHHUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/28a6573c

[ToBTOpEeHue, 0600IIEHNE
cUCTeMaTu3alus 3HaHUi.
[TocTpoeHue ceuenuii B
MHOT'OTPaHHUKE

65

[ToBTOpeHuUE, 00001ICHIE
cUCcTeMaTH3alus 3HAHUI.
Beruucnenue paccTostHu:
MEXy IBYMsI TOUKaMH, OT
66 TOYKH 10 NMPSMOMU, OT
TOYKH 10 IIOCKOCTH,

MEX Ty
CKPCIHUBAOIITUMUCS
MPSAMBIMHU

Hrorosas KOHTpOIBHAS

67 paborta

bu6mmoreka [IOK
https://m.edsoo.ru/098bedad

bu6anoreka IIOK
https://m.edsoo.ru/f7792ba9

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

[ToBTOpeHue, 0600IIEHNE
cucTeMaTHu3alus 3HaHU.
Brruncienue yrios:
MEXTY

68 CKPEIIMBAIOIIUMHUCS
MPSIMBIMU, M@Ky TPSIMOM
U TJIOCKOCTBIO,
JIBYTPAaHHBIX yTJIOB, YTJIOB
MEXy IIOCKOCTSIMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b




11 KUIIACC

KoauuecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Kontpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero HU3y4YeHMs
padoThI padoThI pecypchl
Cdepa u map: 1eHTp,
1 panuyc, TMameTp; 1 bubnuoreka [IOK
TIJIOIA b TIOBEPXHOCTH https://m.edsoo.ru/0341bc2b
chepsl
B3aumHoe pacrionoxxenue
) chepsl U MIOCKOCTH; 1 bubnuoreka [IOK
KacaTenabHas INIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; muomaas chepsl
3| mapeammomom. | bu6morexa LIOK
) https://m.edsoo.ru/bc15f7{2
CeueHnns mapa
[nnuHapuyeckas
MTOBEPXHOCTb,
4 Eiﬁi?;ﬁ?eecmﬁ 1 bubmmorexa [HOK
https://m.edso00.ru/6054b8c1
MMOBEPXHOCTH, OCh
HWIMHAPUYECKOU
MMOBEPXHOCTH
[unuHap: ocHOBaHUSA U
KOBasi IIOBEPXHOCTH
5 gngs}eflIom(;ﬂeE oc?f , 1 bubmmorexa OK
. https://m.edsoo.ru/188f6216
ILIOIIAb OOKOBOM U
IIOJIHOM ITOBEPXHOCTU
6 N3obpaxenue nunuHapa 1 bubnuoteka [IOK

Ha IJIOCKOCTH. Pa3BépTKa

https://m.edsoo.ru/016e25¢eb




unnuHapa. CeyeHus
HUINHpPA (TIOCKOCTHIO,
MapajyIEIbHON WA
MEPIEHIUKYJIISIPHOIN OCH
LHUAJTUHIPA)

Konnueckas
MTOBEPXHOCTb,
o0Opa3ymolire KOHUYeCKOn
MMOBEPXHOCTH, OCh U
BEPIIIMHA KOHUYECKOMN
MMOBEPXHOCTH

bu6anoreka IIOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BepIInHa, oOpasyroas u
0Ch; TUIONIAIh OOKOBOM U
TTOJTHOM ITOBEPXHOCTH

bubnuoreka [IOK
https://m.edso00.ru/897dd3b2

10

VY ceu€HHBIN KOHYC:
00pa3yroIIue 1 BhICOTA;
OCHOBaHUS U OOKOBas
MMOBEPXHOCTh

N3o06pakenne koHyca Ha
mIockocTu. Pa3BépTka
KoHyca. CeueHus KOHyca
(TUTOCKOCTHIO,
napaieabHON
OCHOBaHHMIO, U
MJI0CKOCTHIO,
MPOXOJSIIIEN Yepes3
BEpIIHHY)

bu6mmoreka [IOK
https://m.edsoo.ru/1468bab3

bu6mmoreka IIOK
https://m.edsoo.ru/Obde1be8




11

KoMOunams tei
BpalllCHUS U
MHOTOTPAaHHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/3cef10e5

MHororpassuk,
OIMCaHHBIN OKOJIO CepsI;

bu6anoreka IIOK

12 chepa, Bncanas B https://m.edsoo.ru/0b136158
MHOT'OTPaHHUK HJIA B TEJIO
BpAIICHUS
[Tonsatue 06 oOBEME.

13 OcHOBHBIE CBOMCTBa bubmmorexa OK

N https://m.edsoo.ru/26a03{b7
00BEMOB TeI
N bubnuoreka [IOK

14 OOBEM IUIMEAPE, KOHyCa https://m.edsoo.ru/5513d87b

15 O0BEM mapa U MmIoIaAb bubnuorexa [IOK
chepsl https://m.edsoo.ru/d189bde2
ITonoOHbIe Tena B
MPOCTPAHCTBE.

16 COOTHOIIICHUST MEXKTY bubmuoreka [IOK
TIJTOTIAISTMHU https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMaMU
MOAOOHBIX TEll

17 rowam "Tems apammenn ubmnorea IOK

" " https://m.edsoo.ru/4a33a8ab
n "O0beMBI TEI

18 Bekrop Ha miiockocTy U B bu6mmorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CroxeHue U BBlYUTaHUE bubnuoteka [IOK

BEKTOPOB

https://m.edsoo.ru/23{4f089




YMHOKEHHUE BCKTOpPA Ha

bu6mmoreka [IOK

20 YHUCIIO https://m.edsoo.ru/dee379¢eb
Paznosxenue BexTopa mo

1 TPEM HEKOMIUTAHAPHBIM bubanoreka LHOK
BekTopaM. [IpaBuiio https://m.edsoo.ru/a28fd74e
napajuieNenurne nia
Pemenue 3amauy,

2 CBSI3aHHBIX C bu6mmoreka [IOK
MPUMEHEHUEM MPABUI https://m.edsoo.ru/5a827900
JNENUCTBUM C BEKTOPaAMHU

| Keommmemn o Busorsa 10K

https://m.edsoo.ru/d3alfe30
T€OMETPUYCCKUX 3a/1a4
[IpssmoyronpHas cucrema
KOOpJAWHAT B

24 MIPOCTPAHCTBE. bubanoreka LHOK
KoopauHaTs! BeKTOpAa. https://m.edso0.ru/48db7058
[Ipocrenimme 3anauu B
KOOpJIMHATAX

35 Crampmos npommerene bubmiorera LIOK

https://m.edsoo.ru/725etfc4
BEKTOPOB
Brruucnenue yrios
26 Memn}cljfpmfbeﬁon bubmmorexa OK
https://m.edsoo.ru/8etbe78e
TJIOCKOCTSAMU
KounTponsHas pabora o
27 TeMe "BekTopsl n bubanoreka [JOK

KOOpJMHATHI B
IIPOCTpaHCTBE"

https://m.edsoo.ru/77c22fc5




28

[ToBTOpEeHUE, 00001ICHNE
M CHCTEMaTH3alus
3HaHu. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI
Kypca IUTaHUMETPHH

bu6anorexa IIOK
https://m.edsoo.ru/1780basd

29

30

[ToBTOpEHuUe, 06001IEHNE
U cHUCcTeMaTH3alus
3HaHUU. OCHOBHBIE
¢burypsl, GakTbl, TEOPEMBI
Kypca IUIaHUMETPUHU

[ToBTOpEeHUE, 0000IICHNE
M CUCTEMaTH3aLHs
3HAHUM. 3a1auu
TUTAHAMETPUH ¥ METO/TBI
WX PEIICHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184

bubnuoreka [IOK
https://m.edsoo.ru/7491efe(

31

[ToBTOpEeHUE, 0000IICHNE
M CUCTEMaTH3aLHsA
3HaHUH. 3a1aun
TJIAHUMETPHUU U METOJIBI
WX pEIICHUS

bu6mmoreka IIOK
https://m.edsoo.ru/4dffda97

32

33

[ToBTOpEHue, 06001IeHNE
Y CUCTEMaTH3aLus
3HaHui. OCHOBHBIE
¢burypsl, (GakTbl, TEOPEMbI
Kypca CTepeOMETpUU

Hrorosas KOHTpOJIbHAS
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

bu6nmuoreka [IOK
https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHue, 06001IeHNE
U CHCTEeMaTH3alHs
3HAHUU

bubmuoreka [IOK
https://m.edsoo.ru/f465d10e




OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

10 KJIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHUS
NPOBEpPsieMOr0  OCHOBHOI1 00pa3oBaTe/IbHONH MPOrPaMMBbI CpeiHero 001ero
pe3yJbTara oOpa3oBaHus
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSMU: TOUKA, IPSAMas, INIOCKOCTh
79 [IpuMeHTh aKCHOMBI CTEPEOMETPUM M CIIEICTBUS U3 HUX IpHU
pEIICHUY TEOMETPUUECKUX 33714
73 OnepupoBaTh MOHSATUSIMHU: napauieIbHOCTh u
) MEePIEHIUKYIISIPHOCTh TMIPSIMBIX U IIOCKOCTEN
74 KnaccudunupoBath B3aUMHOE pACIONOKEHHE TPSIMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE
OnepupoBaTh  MOHATUSAMH:  JBYIPAHHBIA  Yrojl, TpaHHU
7.5 JBYTPaHHOTO yIJa, pedpo IBYIPAaHHOIO yTia, JIMHEWHBIN yroi
JIBYI'PAHHOTO yIJia, FpajyCHasi Mepa IByrpaHHOIro yria
OnepupoBaTh NOHSATUAMH: MHOTOTPAHHUK, BBINYKIbIA U
7.6 HEBBINYKJIBIA ~ MHOTOTPAHHUK, JJIEMEHTBl MHOTOTPAaHHHKA,
IPaBUIIbHBII MHOTOTPAHHUK
77 Pacnio3naBath OCHOBHBIE BHUIbl MHOTOIPAaHHHUKOB (IHpaMUJa,
) npu3Ma, MPSIMOYTOJIbHBIN MapajuieNenunes, Kyo)
KnaccudunupoBaTh MHOTOTpaHHHWKH, BbIOUpass OCHOBAHUS JIJIs
73 KJIaccupuKauu (BBIMYKIbIE W HEBBITYKIbIE MHOTOTPAHHHUKU,
’ MPaBUJIbHBIE MHOTOTPAHHMKH, MPSAMbIE M HAKJIOHHBIE MPU3MBI,
napajuieJIeuIe Ibl)
79 OnepupoBaTh TMOHATUSIMHU: CEKyIas TUIOCKOCTh, CEUYCHHUE
' MHOTI'OTPaHHUKOB
710 OOBSICHITh MPUHITUIIBI TTOCTPOCHUS CEUEHUH MHOTOTPAaHHUKOB,
UCIIOJIb3Ys METOJ CJIE/I0B
Ctpouth Cce4eHUSI MHOTOIPAaHHUKOB  METOJOM  CIIEJIOB,
7.11 BBITIOJTHSITH (BBIHOCHBIE ) TUIOCKHUE YEPTEIKU U3 PUCYHKOB MTPOCTHIX
00BEMHBIX (DUTYD: BH] CBEPXY, COOKY, CHU3Y
Pemiath 3amaun Ha HAaXOXKACHUE T'€OMETPUUECKUX BEITUYUH 10
oOpa3uaM WU  ajNropuTMaM,  NPUMEHSsS  U3BECTHbIE
712 AQHAJTUTUYECKUE  METOJbl MPU  PEIICHUH  CTaHAAPTHBIX

MAaTCMaTHYCCKHUX 3aJa4d Ha BbIYHUCICHHUC paCCTOHHI/Iﬁ MCIKOY
ABYMsI TOYKaMH, OT TOYKHU IO HpﬂMOfI, OT TOYKHU OO0 IINIOCKOCTH,
MCKY CKPCHIMBAOMIMMUCSA IMTPAMBIMHA




Pemate 3amaum Ha HAaXOXIECHHE T€OMETPUYECKHUX BEIUYUH IO
oOpa3aM  WIUM  aJIrOpPUTMAaM, MPUMEHSASI  U3BECTHBIC
AHAINTUYECKUE  METOAbl  IIPM  PELICHUM  CTAHJAPTHBIX
MAaTEMAaTHYECKUX 3aJlad Ha BBIYHCICHUE YIJIOB  MEXAY
CKPEIMBAIOIIMMUCS IPAMBIMHU, MEXKAY IPSAMOU U IIIOCKOCTBIO,
MEXKY IIOCKOCTSIMH, IBYTPAHHBIX YIJIOB

7.14

Brruucnsate 00bEMBI U TUTOIIAIU TOBEPXHOCTENH MHOTOTPAHHUKOB
(mpu3ma, nupamuaa) c MOpUMEHEeHHEM (QOpMyJl, BBIYUCISTH
COOTHOILIEHUSI MEXIY IUIOIMAIsIMU TMOBEPXHOCTEH, 00BEMamMu
MOAOOHBIX MHOTOT'PAaHHUKOB

7.15

OnepupoBaTh MOHATUSAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPHH, IIEHTpP, OCb M IUIOCKOCTb
CUMMETpPHUH (PUTYPBI

7.16

7.17

7.18

7.19

W3Bnekars, npeoOpa3oBbIBAThH " WHTEPIPETUPOBATH
UHPOPMALIUIO O NMPOCTPAHCTBEHHBIX T'€OMETPUUECKHUX (hUrypax,
MIPEICTABIEHHYIO Ha YEePTEKaxX U PUCYHKAX

[Ipumensate  reoMmerpuueckue  (akTbl  JUIsl  peLEHUs
CTEPEOMETPUYECKHX 3a]1a4, IPEATIOIATra0IHUX HECKOIBKO I1aroB
pelleHus], €CIM yCIOBUS IPUMEHEHUs 3aJIaHbl B IBHOM (popme

[IpumeHATH pOoCTENIINE NPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHUCTEMBI npu pelieHnun
CTEPEOMETPUUECKHX 3a1a4

[IpuBoaUTE TpUMEpPBl MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B

nopupoac W IKWU3HHU, pacClo3HaBaTh IMIPOABICHUEC 3aKOHOB
I'COMCTPHUHU B HCKYCCTBC

7.20

11 KIIACC

Kon
NMPoBepPsAEMOro
pe3yJbTara

[IpumeHATh MONMy4YEHHBbIE 3HAHMUS HA MPAKTHKE: aHAJIM3MPOBATh
peaJlbHbIE CHUTyallud M TPUMEHATh HU3yYECHHbIE IOHATUSA B
rpoliecce NoUcKa pelieHusl MaTeMaTH4eCcK CcpOpMyTUPOBAHHON
npoOsieMbl, MOAETUPOBATh pealbHbIE CHTyallMd Ha S3bIKE
TE€OMETPHH, HCCIIE0BATh IIOCTPOEHHBIE MOJIeNN c
HCII0JIb30BAHMEM I'€OMETPUUYECKUX NOHITHI U TEOPEM, armmapara
anreOpbl, pemarb MpakTUYeCKUWe 3ajJauyd, CBA3aHHbBIE C
HAXO0XKJICHUEM I'€OMETPUYECKUX BETUNYNH

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTAThl OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbI CPpeIHEro 0011ero
o0pa3oBaHus

6

I'eomeTpus

6.1

OnepupoBaTh MOHATUAMH: UWIMHAPUYECKAs TOBEPXHOCTD,
oOpasymomue MWIMHAPUYECKOW  TMOBEPXHOCTH,  IMJIMHJIP,




KOHUYECKas TIOBEPXHOCTb, oOpa3zyromiue KOHUYECKOU
MOBEPXHOCTH, KOHYC, C(heprueckasi MOBEPXHOCTh

6.2

Pacno3naBath Tena BpaieHust (HWJIMHIP, KOHYC, cepa U miap)

6.3

OOBSICHATH c1IOCOOBI MOJTYUYEHUS TEJI BPALLICHUS

6.4

6.5

6.6

KnaccupuuupoBath B3auMHOE  pacrojioxkeHue cdepbl U
IUIOCKOCTHU

OnepupoBaTh TMOHATHAMH: IIIAPOBOM CETMEHT, OCHOBAaHHE
CErMEHTa, BBICOTA CETMEHTAa, IIAPOBOM CJIOM, OCHOBAHUE
IIIAPOBOTO CJIOS, BEICOTA IIAPOBOTO CJIO0SI, IIAPOBOM CEKTOP

Boruncnare 00bEMBI U IUTOMIAIU TTOBEPXHOCTEH Tell BpalleHus,
T€OMETPUUECKHUX TeIl C TPUMEHEHHEM (HOopMyJT

6.7

6.8

OnepupoBaTh NOHATUSIMU: MHOTOTPaHHUK, BIIUCAHHBIN B cepy
¥ OINHMCaHHBIN 0KOJI0 cepsl, chepa, BIUCaHHAS B MHOTOTPaHHUK
WJIM TEJIO BpalleHus

BBIYHCIIATE COOTHOIICHHS MEKTY TUIOIIAASIMH ITOBEPXHOCTEH U
00BbEMaMHU TOJ00OHBIX TEN

6.9

6.10

6.11

N306paxkaTe u3ydaemble (QUIYpbl OT PYKH U C NPUMEHEHUEM
HPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

BbINONIHATE  (BBIHOCHBIE) IIJIOCKUME YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (DUTYP: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTH
CEYEHHUs TeJl BPALLEHUS

N3Bnekars, UHTEPIPETUPOBATH " npeoOpa3oBbIBATh
MH(OPMALIMIO O TPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpaX,
MIPeICTaBIEHHYIO Ha YepPTEKax U PUCYHKAX

6.12

[Ipumenste  reoMmerpuueckue  (akTbl  JUIsl  peLEHUs
CTEPEOMETPUUECKUX 3aJa4, IIPEANOIAralouX HECKOJIBKO 1IaroB
pEILIeHHUs], €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbl B SIBHOU Qopme

6.13

OHCpI/IPOBaTI) IMMOHATUCM: BEKTOP B IPOCTPAHCTBEC

6.14

BBITIONTHATD 1eHCTBHS CIIOKCHHS BEKTOPOB, BEIUNTAHUS BEKTOPOB
M YMHOXEHHUS BEKTOpa Ha UHUCIO, OOBSICHITh, KaKUMHU
CBOICTBAMH OHH 00J1a4ar0T

6.15

HpI/IMCHf{TB IMpaBUJIO MapaJICICIIUIICAA ITPH CJI0KCHHUHU BEKTOPOB

6.16

OnepupoBaTh  MOHATUSMH:  JIEKAPTOBBI ~ KOOPJAMWHATHI B
MIPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOpJMHAThl BEKTOpa, YroJl MEXAYy BEKTOpPaMH, CKaJSIpPHOE
NPOU3BEICHUE BEKTOPOB, KOJUIMHEApPHbIE M KOMILJIaHApHbIE
BEKTOPBI

6.17

Haxoanute cymmy BEKTOPOB M IPOU3BENEHHUE BEKTOPA HA YHCIIO,
yrojl  MEeXIy  BEKTOpaMH,  CKaJsIpHOE  IIPOU3BEICHHUE,
pacKIagpIBaTh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOpPaM

6.18

3amaBaTh IJIOCKOCTh YpaBHEHHEM B JEKapTOBOW CHCTEME
KOOpAMHAT




6.19

Pemats mpocreiimme reoMeTpuYecKue 3a1add Ha NPUMEHEHUE
BEKTOPHO-KOOPAMHATHOIO METO/1A

6.20

6.21

Pemiats 3a1aun Ha JOKA3aTENHCTBO MATEMATHYECKUX OTHOIIICHUH
U HAXOXJEHHE TEOMETPUUYECKHUX BEIMYMH MO o0OpaslaM WM
aIropuT™MaM, MTPUMEHSASI H3BECTHbIE METOAbl TPU PEIICHUU
CTaHJAapTHBIX MaTeMaTHYECKUX 3a/1a4

[TpumeHsTH npocTeime nporpaMMHBIE CPEJICTBA U DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI npu perieHuun
CTEpPEOMETPUUECKHX 3a]1a4

6.22

HpI/IBOI[I/ITI) IMPpUMCPbI MATCMATUYCCKHUX SaKOHOMepHOCTeﬁ B
npupoac MW JKHU3HH, PpPaCIlO3HABATh IIPOSABIICHHUC 3aKOHOB
reoMCTpUU B HCKYCCTBEC

6.23

[IpumeHsATh MoNMyyYeHHBbIE 3HAHMUS HA MPAKTHKE: aHAJTM3HPOBATh
peabHble CHUTyallUM MW IPUMEHATh H3yYeHHbIE TOHATHS B
MpolLecce NOoUCKa pelIeHUsl MaTeMaTHYeCKH C(pOPMYITUPOBAHHON
npoOJemMbl, MOJAEIMPOBaTh peajbHbIE CUTYallUd Ha S3bIKE
TEOMETPUHU,  HCCIEN0BaTb  IOCTPOECHHBIE  MOJENIH €
MCIIOJIb30BAHMEM I'€OMETPUUYECKUX MOHITHI U TeOpeM, amrmapara
anreOpbl, pemaTh MpPaKkTUYECKUE 3a7ayd, CBA3aHHbIE C
HaXO0XJICHHUEM IeOMETPUUYECKUX BEJIHUUH




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

7.1

7.2

7.3

IIpoBepsieMbIii 3J1IEMEHT COEePKAHUSA

['eomeTpus

OcHoBHBIE TOHATHS  cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npocTtpaHcTBO. [loHsTHE 00 AKCMOMATHYECKOM MMOCTPOCHUHU CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX

B3auMHOe pacnosnokeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS,
IapaJuleJIbHbIE U CKpEIMBArOIIKecs npsAmble. [lapamienbHOCTh MPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapaJICIbHBIE IPSMBIE B NPOCTPAHCTBE,
NapaJUIeIbBHOCTh TPEX MPSIMBIX, MAapaUIEIbHOCTh NPSIMOW M INIOCKOCTH.
VYriael ¢ COHampaBi€HHbIMU CTOPOHAaMH, Yrojll MEXIy MNpsSIMbIMH B
npocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEW: MapauielbHbIE INIOCKOCTH,
CBOMCTBA NapaJUIeNbHBIX IIOCKOCTEH. [IpocTeiimme npocTpaHCTBEHHBIE
burypsl Ha TIUJIOCKOCTH: TETpadap, KyO, MapalljiesienuIie]l, MOCTPOSCHUe
CeYeHUN

[lepneHIUKyYIAPHOCTD IPSIMOM U IIJIOCKOCTU: NIEPIIEHIUKYIIIPHBIC IIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MapaJUIeIbHbIE U NEPIEHANKYISIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTU NPSAMOU U IUIOCKOCTH, TEOPEMA O NPSAMOU
NEPNEHIUKYIIPHON IIIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXKY PAMON
U TUIOCKOCTBIO, JBYTPAHHBIA YIOJI, JUHEWHBIM YroJl ABYIPAHHOIO YIJIA.
[lepneHauKyassp W HAKJIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHME OT MPSAMOM /10 TUIOCKOCTH, MPOEKIUsl (UTYphl HA IUIOCKOCTb.
[lepneHAUKYIAPHOCTD IIOCKOCTEH: MPU3HAK IEPHEHIUKYIIPHOCTH ABYX
IockocTen. Teopema o0 TpEX NMepHeHINKyJIspax

7.4

[ToHsiTHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPaHHUKH, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-
yrojpHas Ipu3Ma, IPaHd U OCHOBAaHUs TPU3MBI, NpsiMas W HaKJIOHHas
npu3Mbl, OOKOBasg M TMOJIHAS TOBEPXHOCTh Npu3Mbl. [lapamienenumnen,
IIPSAIMOYTOJIBHBIN MapajUIesIeNunes U ero ceoicrsa. [Iupamuna: n-yromapHas
nupaMuia, TpaHd U OCHOBAHME MUPaMUIbl, OOKOBAs U MOJTHAsI TOBEPXHOCTh
NUpPAaMH/Ibl, TPaBUJIbHAsg M YCEYEHHAs NUPAMHUJA. DJIEMEHThl NMPU3MBI U
nupamMuapl. I[IpaBUnbHBIE  MHOTOIDAHHMKH: TOHATHE  IPaBUJIBHOIO
MHOTOTPaHHUKA, IIPaBUJIbHAS [IPU3Ma U IIPaBUJIbHAS IHPAMHUJIA, IPABUIIbHAS
TpeyrojbHas NUpaMHa U NPaBWIbHBIN TeTpa’rap, KyO. IlpencraBinenue o
IIPABWIBHBIX MHOTOTPAaHHUKAX: OKTa’ap, JOJIEKAdIp M HUKOCadApYyTHE
CeueHus IpyU3Mbl U TUPAMUJIBI

7.5

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTU. OJEMEHThl CHUMMETPUM B IHpaMuiax, NapajlieselnuIenax,
IIPaBUJIbHBIX MHOTOI'PaHHUKAX




7.6

Briuncnenue 51€MEHTOB MHOTOTPaHHUKOB: pEOpa, JUAroHa M, YrJIbl.
[Tnomaas GOKOBOM MOBEPXHOCTU M MOJHOM MOBEPXHOCTH MPSIMOW IIPU3MBI,
IJI0IIA b OCHOBAHHWH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOM MPHU3MBI.
[1nomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOW MUPAMUIbL,
TeopemMa O IIonaan ycedéHHor nupamuibl. [lorstue 06 o00bpEme. OOBEM
MUPaAMU/IbI, IPU3MBI

7.7

[TogoOubie Tenma B mpoctpaHcTBe. COOTHOMICHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

IIpoBepsieMblIii 3J1IeMEHT COAEePKAHUSA

['eomeTpus

Hunuuapuyeckast MTOBEPXHOCTb, oOpasyroliue UUAJTUHIPUYECKOI
MOBEPXHOCTH, OCh LMJIMHAPUYECKOU OBEPXHOCTU. [{unuHap: ocHOBaHuUs 1
O0KOBasi MOBEPXHOCTh, 0Opasyroias U OCh, IJIOMAAL OOKOBOM M TOTHOM
TMOBEPXHOCTHU

6.2

Konnueckasi moBepXxHOCTh, 00pa3yroiire KOHUMYECKON MOBEPXHOCTH, OCh U
BEpPIIMHA KOHUYECKOM NOBepXHOCTU. KOHyC: OCHOBaHME W BEPIIUHA,
o0Opa3yroIas v 0Ch, IJIOIIAIb OOKOBOM M TOJIHOW TTOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrolue U BEICOTa, OCHOBAaHMS M1 OOKOBAsi TOBEPXHOCTh

6.3

Cdepa u map: 1HeHTp, paauyc, AUaAMETp, IUIONIAIb MOBEPXHOCTH C(hephl.
B3anmuoe pacrnonoxkeHue cepsl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K
cdepe, momaab chepbl

6.4

N3o0paxenue Ten BpalieHus Ha mIocKocTu. Pa3BépTka muiMHapa U KOHyca

6.5

6.6

6.7

KomOunamum Tenm BpameHHS W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OINMCaHHBIN OKOJIO cepsl, chepa, BMHCaHHAS B MHOTOTPAHHMK, WU TEJIO
BpaleHus

[Tonsatue 06 o06BEMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00
00bEME MPSAMOYTONBHOTO Mapajienenunena u cienctsus u3 He€. O0bEM
WIMHAPA, KoHyca. O0BEM 11apa U TI0Ma b chepsl

[TonoOueie Tenma B mpocTpaHcTBe. COOTHOMIGHUS MEXIYy IUIOUIANSIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX Tell

6.8

Ceuenuss mwiuMHApa (MapajyielbHO W TNEPIEHIUKYJISIPHO OCH), CEUYECHHUS
KOHyca (mapajuleIbHOE OCHOBAaHMIO M IMPOXOJAIIEE 4Yepe3 BEpUIMHY),
cedyeHus 1mapa

6.9

Bektop Ha mockocth M B mpocTpaHcTBe. CIIO)KEHHE M BBIYUTAHME
BEKTOPOB. YMHOKCHUE BEKTOpa Ha 4ucio. PasnoskeHune BeKTOpa mo TpéM
HEKOMIUIaHapHbIM BekTopaMm. [IpaBuno napamnenenunena. Pemenue 3anay,
CBSI3aHHBIX C IPUMEHEHUEM IIPABWII JCHCTBUM C BEKTOPAMHU

6.10

[IpsimoyronpHasi cucTemMa KOOpAMHAT B TMpocTpaHcTBe. KoopauHatel
BekTopa. [Ipocreimme 3agauym B KOOpAMHATAX. YTOJ MEXAY BEKTOPAMMU.




CkansipHO€e Npou3BeIEHNE BEKTOPOB. BhIunciieHne yrioB Mexay npsMbIMU
U IUIOCKOCTAMHM. KOOpAMHATHO-BEKTOPHBIM METOA IIPU  PELICHUU
FCOMETPUUYECKUX 3a1a4




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBAHUSA K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa3oBaTe/ibHOI MPOrPaMMBbI CPeIHEro
o01iero oopazoBanusi

Brnanenne meTomamMu J0Ka3aTENbCTB, ANTOPUTMAMHU PEIICHUS
3ama4; yMmMeHHe (OpMYyJIMPOBaTh M ONEPUPOBATH TOHATHUSMHU:
OlpenesicHue, aKCHoMa, TeopeMma, CIICICTBUE, CBOMCTBO,
MpU3HAK, JO0Ka3aTelIbCTBO, PABHOCHIBHBIC (HOPMYIHPOBKH;
NpUMEHATh UX; yMeHHe (OpMyIupoBaTh OOpaTHOE W
MIPOTHUBOIOJIOKHOE  YTBEP)KICHUE, TPUBOAUTH TNPUMEPHI U
KOHTPIPUMEPHBI,  HCIOJIB30BaTh  METOJl  MaTeMaTHYeCKOMH
WHIYKIIUH; TIPOBOAWTH JIOKA3aTCIbHBIC PACCYKICHUS TPHU
pEelICHHH 3a/Ja4, OICHWBATh JIOTUYECKYIO IPaBUIBHOCTH
paccyKIIeHUi; YMEHHE ONEepPUPOBATh MOHATHSIMH: MHOXECTBO,
MMOJIMHOKECTBO, ~ ONEpalliil  HaJ  MHOXKECTBAMHU;, YMCHHUE
UCIIOB30BaTh  TEOPETUKO-MHOKCCTBCHHBIM  ammapar  Jiis
OMHMCAHUS PEATBHBIX IPOIECCOB W SIBJICHHA M TIPH pPEHICHUU
3a/la4, B TOM YHCIIe M3 JIPYTUX Y4YeOHBIX TPEIMETOB; YMEHUE
OMEepUpPOBATh MOHATHUSAMU: Tpad, CBSA3HBIN Tpad, IEepeBo, IUKI,
rpad Ha TUTOCKOCTH; YMEHHE 3aJaBaTh M ONHCHIBATH Tpadbl
pPa3IUYHBIMU CTIOCOOaMM; UCIONB30BaTh Tpadbl MPU PEIICHUU
3ama4

YMeHne omnepupoBaTh MOHSATHIME: HAaTypaJbHOE YHUCIIO, LEI0e
YHCII0, CTEMEHb C IEJIBIM T0Ka3arejeM, KOpEHb HaTypalbHOU
CTETICHHU, CTENEHb C pPAalMOHAJIBHBIM TOKa3aTelieM, CTEMEHb C
JCHCTBUTENBHBIM TIOKa3aTeleM, JiorapudM dYucia, CHUHYC,
KOCHHYC ¥ TAaHT€HC MPOU3BOJIHHOTO YHCIIA, OCTATOK 10 MOYJIIO,
palMoHAIEHOE YHCIIO, WPPAIMOHATBHOE YHCIIO, MHOXKECTBa
HATypalIbHBIX, IEJIBIX, PAIIMOHAIBHBIX, JEHCTBUTEIBHBIX YHUCET;
YMCHHE WCIOJIb30BaTh MPU3HAKK JICTUMOCTH, HaWMCHBIIUN
o0l JmenuTens W HauMEHbIee o0Iee KpaTHOoe, alrOpPUTM
EBxinma mpu pemieHud 3aad; 3HAKOMCTBO C Pa3IUYHBIMU
MO3UIMOHHBIMU CUCTEMaMH CUWCJICHUS; YMCHHE BBITOJIHATH
BBIYMCIICHUE 3HAYEHUH U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTemeHsMH U  Jjorapudmamu, mpeoOpazoBaHus JIpoOHO-
paIMOHANILHBIX BBIPAKECHHUH; YMEHHE ONIEPUPOBATH MOHSTUSMU:

IIOCJIEI0BATEIIBHOCTD, apudmeTnyeckas porpeccus,
reomMeTpuyeckas — nporpeccusi, OeCKOHeYHO  yObIBaroIas
reoOMeTpHUYECKas IIPOTpPeECCHs; YMEHHE 3a/1aBaTh

IIOCJIE0BATEIBHOCTH, B TOM YHCJIE C IIOMOIIBI PEKYPPEHTHBIX
(dhopmys1; yMEHUE ONIEpUPOBATH MOHATUSIMU: KOMILJIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb W apryMEHT




KOMIUIEKCHOTO uuciia, ¢opMma 3alucu KOMIUIEKCHBIX YHCEeN
(reoMeTpuyeckasi, TPUTOHOMETpPUYECKass U aireOpaunyeckas);
yMEeTh  NPOU3BOAUTH  apuU(PpMETHUYECKUe  JEeUCTBUA  C
KOMIUIEKCHBIMU YHCIIAMH; IPUBOJIUTH IPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATUSMU: MaTpulia 2X2 u
3x3, ONpemenuTeNlb  MAaTPHUIbl, T[E€OMETPUYECKHN  CMBICI
OTpeIeIUTENs

YMmenue OIIepupOBaTh HOHSTHUIMMU: paloHaJbHBIE,
UppalOHAIIBHEIE, IIOKAa3aTeJIbHbIE, CTETICHHBIE,
Jorapu(MUUECKUe,  TPUTOHOMETPUYECKHE  YpPaBHEHUS U
HEPABEHCTBA, UX CHUCTEMBI; YMEHHUE OIEpUPOBATH INOHITHIMMU:
TOXKAECTBO, TOXKAECCTBEHHOE IpeoOpa3oBaHME, YpaBHEHHE,
HEPABEHCTBO, CUCTEMA  ypaBHEHMM U HEPABEHCTB,
PAaBHOCHIIBHOCTb YPAaBHEHHM, HEPABEHCTB M CHCTEM; yMEHHUE
pelmiaTe yYpaBHEHMS, HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO
pa3IuYHBIX IPUEMOB; pellaTh YypPaBHEHMs, HEPABEHCTBA W
CHUCTEMBI C MapamMeTpOM; NPUMEHSITh YpaBHEHHs, HEPABEHCTBA,
UX CHUCTEMBI JUIsl pEelIeHHs] MaTeMAaTHMYECKHUX 3ajad W 3a1ad U3
pa3IUYHbBIX 00JIacTEeN HAYKU U pealbHON KU3HU

YMeHue omnepupoBaTh MOHATHAMHU:  (YHKIOUS, YETHOCTH
(GyHKIMHU, TEPUOIUYHOCTD (DYHKIIUU, OTPAaHUYEHHOCTh QYHKIIUH,
MOHOTOHHOCTH (DYHKITUH, IKCTPEMYM (PYHKIIUH, HAaUOOJbIIIEE U
HauMeEHbIIIee 3HaYCHUS (PYHKIIUN HA TPOMEKYTKE, HENTPEephIBHAS
GbyHKIMA, acUMNTOTHI rpaduka (QYHKIUH, TepBasi U BTOpas
MPOU3BOIHAS (DYHKIIUU, TCOMETPUUSCKUA U (PU3HUSCKHUIA CMBICIT
IIPOM3BOJHOM, TMepBoOOpa3Hasi, ONPEACIEHHBIM  HHTETpa;
YMCHHE HaxOJUTh aCUMMTOTHI Tpaduka (QyHKIHH, yMEHUE
BBIYHCIISATH TIPOU3BOJHBIC CYMMBI, TIPOU3BEIACHHS, YaCTHOTO U
KOMMO3UIIMU (PYHKIMI, HAXOJUTh YpaBHEHUE KacaTEIbHOU K
rpapuky  QyHKIMHM;  yMEHHWE  HAXOAWTh  IPOHM3BOHBIC
AJMIEMEHTAPHBIX (PYHKIIMI; yMEHHE UCIOJIb30BaTh MIPOU3BOTHYIO
JUIS  WCcClenoBaHus (QYHKIWNA, HAXOAWTh HAWOOJbIIME U
HAaUMEHbIIME  3HAueHUs  (QYHKUMHA;  CTPOUTHh  Tpaduku
MHOTOYJICHOB C HCIIOJIb30BAaHUEM ammapara MaTeMaTU4eCKOro
aHaJM3a; TNPUMCHATH  TMPOM3BOAHYIO  JUII  HAXOXICHHS
HAWJIY4IIeTO PEIICHUs B MPUKIIATHBIX, B TOM YHCIIE COIMATbHO-
SKOHOMHMYCCKHX M (DU3MUCCKHMX 3a7audax; HaXOJUTh IUIOMATH U
00BEMBI (UTY C TIOMOIIBIO HMHTETPANa; MPUBOIAUTH MPHUMEPHI
MaTEMaTHYECKOTO MOJICTTUPOBAHHUS C MIOMOIIIBIO
mudepeHInanbHbIX YpaBHEHUM

YMeHue onepupoBath MOHATUAMU: rpapuK GyHKIMH, 0OpaTHAs
byHknusa, kommo3unusa — QyHKOWA, JMHEWHas — QYHKIUS,
KBaJpaTU4Hasg (yHKUUS, paldoHaNbHAs (DYHKIMS, CTENeHHas
(yHKUMSA,  TPUTOHOMETPUYECKHUE byHKIHIH, oOparHbIe
TPUTOHOMETPUYECKHE byHK1IUH, MoKa3aTelbHas U




gorapumuyueckass (QYHKIUHA; YMEHUE CTPOUTh Ipaduku
M3Y4YEHHBIX (YHKUUH, BBIIOJHATH IMpeoOpa3oBaHusl rpaduKoB
(GYHKIMHA, UCHONB30BaTh I'paUKU Ui U3YUEHUS MPOLIECCOB U
3aBUCUMOCTEH, MpH PEIIEHUU 3a4ad U3 JAPYTUX y4eOHBIX
IPEMETOB U 3a/1a4 U3 pealbHON JKU3HU; BBIPAXKaTh (GOpMyJIaMu
3aBUCUMOCTH MEXIY BEJIMYMHAMM; HCIOJIb30BAaTh CBOMCTBA U
rpaduky QyHKLIUHN U1 pelIeHusl ypaBHEHU, HEpaBEHCTB U 3aj1a4
C mapameTpamH; H300pakaTb Ha KOOPIMHATHOM IJIOCKOCTH
MHOYKECTBA PEUICHUN YPABHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIC 33J]a4l Pa3HbIX THUIIOB (B TOM YHUCIE
Ha MPOIICHTHI, JIOJIM U YacTH, Ha JIBIXKEHHUE, paboTy, CTOUMOCTh
TOBapOB M YCJIYT, HaJOrH, 3a7aud U3 OOJACTH yNpaBleHUs
JUYHBIMU U CEMEWHBIMHU (PMHAHCAMU); COCTABIISITH BBIPAKEHUS,
ypaBHEHHUsI, HEPABEHCTBA U MX CHUCTEMbI MO YCIOBUIO 3a/a4H,
HCCIEe10BaTh MOJIy4eHHOE perieHue u OIICHUBATH
NPaBAONOJOOHOCT  PE3yJbTaTOB;, YMEHUE  MOJEIUPOBATh
peajgbHbIE CHUTyalldd Ha S3bIKE MaTEeMaTHUKH; COCTaBIATH
BBIPQ)KEHUS!, yPaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO
3a/layM, UCCIEJ0BaTh MOCTPOCHHBIE MOJENN C MCIOIb30BaHUEM
anmapara anreOpbl, HHTEpIPETUPOBATh MOTYyUEHHBIN pe3yIbTat

YMeHue onepupoBaTh MOHATHAMHU: CpeHee apH(pMETHUECKOe,
MearaHa, HauOoiblllee W HaWMEHbIIEe 3HAUEHUS, pa3Max,
JUCHepCUs, CTaHIapTHOE OTKJIOHEHUE YHUCJIOBOrO Habopa;
yMEHHE  H3BJIEKaTh,  HWHTEPIPETUPOBATH  HH(OpMAIHIO,
MpeACTaBICHHYI0 B TaOnMIlax, Ha JaMarpaMmax, rpadukax,
OTPAXAIOLIYD CBOWCTBA pEAJIBHBIX MPOLIECCOB W SBIICHUM;
MPeACTaBIATh MHPOPMALIMIO ¢ TIOMOUIbIO TAOJIUI] U AHArpamm;
HCCIEN0BaTh CTAaTUCTUYECKHE JaHHbIE, B TOM YHCIE C
OpUMEHEHHEM IpaUuecKux METOI0B U AJIEKTPOHHBIX CPEICTB;
rpaduuecku ucciaen0BaTh COBMECTHbIE HAOIIOIEHUS C TTOMOUIBIO
JUarpaMM pacCeUMBaHUs U JIMHEMHOW perpeccuun

YMeHHe OnepupoBaTh IOHATHAMU: CIYyYaWHBIA ONBIT U
cily4aifHoe coObITHE, BEPOSITHOCTh CIIyYalfHOTO COOBITHS; yMEHHE
BBIUMCIIATh BEPOSTHOCTh C HCIIOJIb30BaHUEM TpadUUecKUX
METOJIOB; TMPHUMEHATH (HOPMYIIBI CIOXKEHHSI W yMHOXKEHHUS
BEpOATHOCTEH, (GOpMyldy TMOJTHOW BEPOSTHOCTH, (QOpMYIy
bepuynnu, xomOunatopHble (akTel W (OPMYIBI; OLIEHWBATH
BEPOATHOCTH  pealbHBIX COOBITUH; YMEHHE ONepUpoBaTh
MOHATHAMMU: cilydaitHas BEJIMYMHA, pacnpeieneHue
BEPOATHOCTEH, MaTeMaTUYECKOE OXHUJAHWE, JUCHEpPCUs U
CTAaHJAPTHOE OTKJIOHEHHE CIy4yallHOM BEIMYUHBI, (QYyHKIUH
pacnpeeneHts U INIOTHOCTH PaBHOMEPHOT0, OKA3aTeIbHOrO U
HOPMAaJIbHOTO PACIPEACIICHNI; YMEHUE HCIIOJIb30BaTh CBOMCTBA
W3YYEHHBIX pACIpEAeSICHUI JUIsl pelIeHus 3a]1a4; 3HAKOMCTBO C
HNOHATUSIMU: 3aKOH OOJBIIMX YHMCEI, METOJbl BBIOOPOUYHBIX




WCCIIEIOBAaHUN; YMEHUE TMPUBOJUTH MPUMEPHl MPOSBICHUS
3aKOHa OOJBIIMX 4YHCEN B NPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSAX; YMEHHE OICpUPOBATh TOHATHUSAMH: COUYETaHUE,
MepecTaHOBKa, YUCJIO COYETAHUM, YUCIIO MEePECTaHOBOK; OMHOM
HproToHa; yMeHHe TpUMEHSATH KOMOHWHATOpHBIE (aKThHl U
paccykAeHUsl NJisi PEIICHHs 3a7ad; OIEHUBATh BEPOATHOCTU
peaTbHBIX COOBITHI; COCTaBISATH BEPOATHOCTHYIO MOJEIb H
UHTEPIPETUPOBATH MOJYICHHBIN pe3ybTaT

YMeHHe onepupoBaTh MOHATUIAMU: TOYKA, MpsiMas, IIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JyY, BEJIMYMHA yIia, IJIOCKUI Yrod,
NBYIPaHHBIA yroji, TPEXTPAHHBI YroJl, CKpPEUIMBAIOIINECS
NpsiMble, MapaJJIeIbHOCTh U MEPHNEHAUKYISIPHOCTh NPSIMBIX U
IUIOCKOCTEM, Yroi MeXAy MNpSIMBIMH, YTroJ MEXAy HOpsIMOMl U
IJIOCKOCTBIO, YTOJl MEKIY IUIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU
710 TUIOCKOCTH, PACCTOSIHUE MEKY IPSIMBIMU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMU; YMEHHME UCIIOJNb30BaTh MPHU PEIICHUH 3a1a4y
M3y4eHHbIE (AKThl U TEOPEMBI IJITAHUMETPUH; YMEHUE OLIEHUBATh
pasMepsl  OOBEKTOB  OKPYXKAIOLIETO  MUDA; CTPOUTH
MaTeMaTUYECKUE MOJIETH C MTOMOILBIO T€OMETPUUYECKUX MOHATUN
Y BEJIMYMH, PEIIaTh CBSI3aHHBIE C HUMH MPAKTUYECKUE 3aaUH

10

YMeHue onepupoBaTh MOHATHAMHU: IUIOMAAb (QUTYpPBI, 00bEM
¢Gurypbl, MHOTOI'paHHUK, MPABUJIBHBIA MHOTOTPaHHMK, CEUCHHUE
MHOTOTPaHHUKA, KyO, Mapajuielenures, Mnpu3Ma, MHPaMHa,
¢durypa v TOBepXHOCTh BpallleHUs, IIMIIUHIP, KOHYC, 11ap, chepa,
TUIOMIAs CQEephl, MIONIaab MOBEPXHOCTH MHPAMHUBI, TPU3MBI,
KOHyca,  [WIWHApa, O00bEM  Kyba,  TPSIMOYTOJIBHOTO
napajuieNenuIeaa, MUPaMHIbL, TPHU3MbI, HWIMHAPA, KOHYCA,
miapa, pa3BépTKa MOBEPXHOCTH, CEUSHHs] KOHyca W IWJIMHIPA,
napajuiebHble OCH WJIM OCHOBAHHUIO, CEYEHHE I1apa, IIOCKOCTb,
Kacaromasics cepsl, HIWIMHApPA, KOHYCa; YMEHHE CTPOUTHh
CeueHHe MHOTOIpaHHHUKA, N300pakaTh MHOTOTPaHHUKH, (PUTYPbI
¥ TIOBEPXHOCTH BPAIICHUS, HX CEUCHHS, B TOM YHUCIIE C TOMOIIIBIO
QJIEKTPOHHBIX  CPEACTB;, yMEHHME NPUMEHSATh  CBOWCTBA
TeOMETPUYECKHX (UTYp, CaMOCTOSTENBHO (HOpPMYyIHpPOBATH
OTIpeNeNCHUsT HW3yYaeMbIX (UTYp, BBIIBUTATh THIIOTE3BI O
CBOMCTBaX M MPU3HAKAX T€OMETPUUECKUX (PUTYpP, 0OOCHOBHIBATH
WM OTIPOBEPraTh MX; YMEHHE MPOBOAUTD KJIacCUPUKAIUIO Uryp
M0  PAa3JIMYHBIM  TNPU3HAKaM, BBIIOIHATH  HEOOXOJUMBIE
JOTIOJTHUTEIILHBIC TIOCTPOCHUS

11

YMeHue onepupoBaTh MOHATUSIMH: JBWKEHHE B MPOCTPAHCTBE,
napajuleJbHbIA  MEpPEeHOC, CHMMETPUS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, Ipeoldpa3oBaHue moao0us, MOJ00HbIE
¢burypsl; yMeHne pacro3HaBaTh paBHbIE M MOAOOHBIE QUTYPHI, B
TOM YHCII€ B MPUPOJE, UCKYCCTBE, apXUTEKTYpPE; HCIIOIb30BAThH
reOMEeTpUYECKHe OTHOIIEHHsI TPH pEIICHUH 3a7ad; HaXOJUTh




reOMETPUUECKUE BETUYUHBI (JTMHA, YTOJI, TIO0Ialb, 00BEM) MIPU
pElIeHUH 3a/1a4y U3 APYTUX YUEOHBIX MPEIMETOB U U3 peanbHOU
KU3HU; YMEHHUE BBIYUCISATH T€OMETPUUYECKUE BEIMUUHBI (JJIMHA,
yroia, Imiomanas, oObEM, IUIONIA[b MOBEPXHOCTH), HCIOIb3YS
U3y4YeHHbIe (OPMYJBI M METONbI, B TOM 4YHCIE: IUIOMIAlb
MOBEPXHOCTH MHPAaMU/bI, IPU3MbI, KOHYCa, HWIMHJPA, IUIOLIA]Ib
chepbl; 00bEM KyOa, MPSIMOYTOJBHOTO —Mapallesenuresna,
MUpaMUIbl, PU3MBI, IWIHHIPA, KOHYCA, I1apa; yMEHUE HaXOAUTh
OTHOILIEHHE 00BbEMOB MOJOOHBIX (PUTYp

12
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YMeHue onepupoBaTh MNOHATUAMU: NPSIMOYTOJIbHAS CHCTEMA
KOOpJMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJAUHATHI BEKTOpPA,
CyMMa BEKTOPOB, ITPOU3BEICHUE BEKTOPA HA YHUCIIO, PA3I0KEHUE
BeKTOpa Mo 0a3ucy, CKalsIpHOE IIPOM3BEJICHHE, BEKTOPHOE
MPOU3BEJICHUE, YTOJI MEXIY BEKTOPAMH; YMEHUE UCIIOJIb30BATh
BEKTOPHBIA W KOOPAMHATHBIA  METOX  JUISl  PELICHUs
TCOMETPHUCCKHUX 3a7ad U 3a7a4 IPYyTHX YICOHBIX IIPEIMETOB

YMeHue BbIOMpATh MOAXOMASIIANA METOM IS PElIeHUs 3a/1ayu;
IMOHMMAaHNUE 3HAYMMOCTH MAaTEMAaTUKHU B U3yYEHUU NPUPOJIHBIX U
OOIIECTBEHHBIX MPOIIECCOB U SIBIICHUH; YMEHHE PACIIO3HABATH
MpPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHM B MCKYCCTBE, YMEHHE
IIPUBOJIUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUNCKOHN U
MHPOBOM MaTEMATUYECKOW HAYKH




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA EI'D 11O
MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAHUSL

Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbnbie u niensie uncna. [[pu3Haku 1eIMMOCTH HETbIX YUCET
12 Panmonanbubie yncina. OObBIKHOBEHHBIE U JCCATUYHBIE TPOOU, MPOILIEHTHI,
' OeCKOHEUYHBIE MEPUOINYECKUE APOOH
13 ApudmeTndyeckuii  KOpeHb  HaTypaidbHOH  cremeHW. JledcTBusS ¢
apu(PpMETHUYECKMMH KOPHAMH HaTypaJbHOU CTENEHU
14 Crenenb ¢ uenbiM nokaszatesneM. CTENeHb ¢ pallMOHAIBHBIM MOKA3aTeleM.
' CBoiicTBa CTENEHH
15 CuHyc, KOCMHYC ¥ TAHT'€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
ApKTAHI€HC YUCJIOBOT0 apryMeHTa
1.6 Jlorapudwm uucna. [lecaTuuHbIC U HATYpAJIbHBIE JIOTApU(MBI
JeiicTBuTenbHbIe yncia. Apudmernueckue onepaiuu ¢ 1eHCTBUTETHHBIMU
1.7 yuciamu. [IpubnnxEHHble BBIYUCIICHUS, TPaBUila OKPYIJIEHUs, TIPUKUIKA U
OLICHKA pe3yJIbTaTa BBIUMCIECHUM
1.8 [TpeoOpazoBaHue BbIpaKECHHI
1.9 KommiekcHble uncina
2 YpaBHEHHS U HEPABEHCTBA
2.1 [{enble 1 npoOHO-pallMOHAIBHBIE YPAaBHEHUS
2.2 HNppannoHabHbIE YpaBHEHUS
2.3 TpuroHomerpuueckue ypaBHEHUs
2.4 [TokazarenpHbIC U JOTAPUPMUIECKUE YPAaBHEHUS
2.5 Llenbie u ApoOHO-paOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHaibHble HEPaBEHCTBA
2.7 [Toka3zaTenpHbIC U TOTapHPMHUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkue HEpaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10  YpaBHEHHs, HEpaBEHCTBA U CUCTEMBI C IApaMETPaMHU
2.11 Martpuua cucteMbl JJMHEHHBIX ypaBHEHUH. OnpeieanTellb MaTPHILIbI
3 ®OynKuuu 1 rpaduku
Oynknus, cnocoObl 3amanus ¢yHkmun. 'padux  dyskumu. Bsammbo
3.1 oOpatHble ¢GyHKuuMu. YETHble W HeuéTHble (yHkuuu. [lepumonnyeckue
byHKIIUN
Ob6nacTp onpeneneHus U MHOKECTBO 3HadeHni ¢yHkumuu. Hymn ¢pyHKmm.
39 [TpoMexyTKn 3HAKONMOCTOSAHCTBA. [IpOMEKYyTKH MOHOTOHHOCTH (YyHKLHH.

MakcumymMbl ¥ MUHUMYMBbI ¢GyHKIuU. HawuGonbliee W HauMeHblee
3Ha4YeHrne QYHKIMH HA TIPOMEKYTKE




Crenennast (yHKIIMS C HATYpaJIbHBIM U LIETBIM Moka3areneM. E€ cBoiicTBa u

3.3 s .
rpaduk. CBoicTBa U rpauK KOpHS n-OM CTENIEHU
34 TpuronoMerpuueckue GyHKIUU, UX CBOMCTBA U rpapuKu
3.5 [TokazarenpHas u Jorapudmuyeckast yHKIMHU, UX CBOMCTBA U rpaguKu
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHKuuid. CBoiicTBa (QyHKIUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMSI ITOCIEI0BATEIbHOCTEN
38 Apudmernyeckass U reomeTpudeckas nporpeccuu. Popmyia CIOKHBIX
IPOLIEHTOB
4 Havana maTemMaTnueckoro aHanusa
4.1 [TpousBonHas pynkuuu. [Ipon3BoiHbIE 31€eMEHTAPHBIX (PYHKIIMIA
[IpuMeHeHne MpOU3BOAHON K UCCIEAOBAHUIO (PYHKIIMN HA MOHOTOHHOCTh U
4.2 KCTpeMyMbl. HaxoxaeHne HamOOJdbIIero W HAaUMEHbBIIEro 3HAuYeHUs
(GYHKIMU HAa OTpe3Ke
4.3 [lepBooOpasnas. MuTerpan
5 MHoOkecCTBa U JIOTHKA
5.1 MHoO)kecTBO, onepanMy HajJ MHOKecTBaMu. [[narpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCT 1 cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Komb6unaTopuka
7 ['eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena 1 MOBEPXHOCTU BpALLCHUS
7.5 KoopauHatsl u BEKTOpBI




YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

« Maremaruka: anreOpa 1 Hayajga MaTeMaTHYECKOTO aHaJIM3a, TeoMeTpus. [ eomeTpus.
10-11 xnacc. Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u 1p. AkuuonepHoe
obmectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. Meroanueckue pekomeraanuu. 10—11 kmaccol k yueonuky JI. C. Atanacsna u zip.
2. I'eometpus. [loypounsie pazpabotku. 10—11 knacesl. C. M. Caaksna u B. ©.
byry3oBa.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas xonnexkuust uupoBeix 00pa3oBaTEIbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEauHoe okHO 1OCTyIa K 00pa3oBaTeIbHBIM PECYpPCaM»

3. http://fcior.edu.ru, http://eor.edu.ru, «PeaepanbHplil HEHTP UHPOPMALTUOHHBIX
00pa30BaTEIbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3JaHUH, 3JIEKTPOHHOTO 000PYAOBAHUS
U DJIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB JIJisi 00IIET0 00pa3oBaHUs

5. http://www.portalschool.ru, llIkonsHbII TOpTan

6. http://www.ict.edu.ru, ®enepanbubiii nopran «MupopmaoHHo-
KOMMYHUKAIIMOHHBIC TEXHOJIOTHH B 00pa30BaHUM)

7. https://media.prosv.ru/content/?subject=22 klass=1, Menuateka [IpocBemenus

8. https://marketplace.obr.nd.ru/library/lessons?filter class=1 filter subject=14,
O6pa3zoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccutickas 3ieKTpOHHAS IITKOJIA

10. https://myschool.edu.ru/, HOC «Mos mikosa
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