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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 MATEMaTUYECKOMY 00pa30BaHUIO, U TPAJULIUNA
poccuiickoro obOpa3zoBaHus. Peanuszamuss nporpaMMbl  oOecliedMBAaeT  OBJIAJCHHE
KITIOYEBHIMH ~ KOMITETEHIIMSIMHA, COCTaBJSIIOIIMMU  OCHOBY IS CAMOPa3BUTHS U
HENpPEepbIBHOTO  00pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIbTYPHOI'O, JIMYHOCTHOTO U
MO3HABATEIHHOTO PA3BUTHS JTMYHOCTH O0YUYAIOIIHXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOr0 Kypca TeOMEeTpUH Ha YPOBHE CpeHEro oOuiero oopa3zoBaHUs
00ycIIoBJI€Ha TPAKTUYECKON 3HAUMMOCTBIO METAIPEIMETHBIX U MPEMETHBIX PE3YJITATOB
oOyuyeHHs TeOMETpPUM B HAINpPABIEHUM JIMYHOCTHOTO pPAa3BUTUS  00ydaroIUXcs,
dbopMupoBaHus (YHKIMOHAIBHONM MaTeMaTHYE€CKOW TI'PAaMOTHOCTH, H3YYEHHs APYTUX
y4eOHbIX JIUCHUIUIMH. Pa3zButue y oOyyarommxcsi HpPaBUIBHBIX MPEACTABIECHUI O
CYLTHOCTH ¥ MPOUCXO0KJICHUH T€OMETPUUECKUX aOCTPAKIM, COOTHOILIEHUH PEaTbHOTO U
UJICAIBHOTO, XapaKTepe OTPAKECHHUS MATEMATHYECKOW HAayKOH SIBJICHHN W MPOLIECCOB
pEAIBHOTO MHpa, MECT€ TIE€OMETPUM B CHUCTEME HAayK M POJIM MATEMATHUYECKOIO
MOJIETUPOBAHNS B HAYYHOM IIO3HAHWU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHMIO
HAYYHOT'O MUPOBO33pPEHUS y4allluXcs, a TaKKe KayecTB MBIILUICHUS, HEOOXOAUMBIX ISt
aJlanTalii B COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBisieTcsi OAHUM U3 0a30BbIX MPEIMETOB HAa YPOBHE CPEHEro oOLIero
o0pa3oBaHus, TaK KakKk OOECIEeYMBAET BO3MOXKHOCTh M3YYEHHUS KakK JAMCLUIUIMH
€CTECTBEHHO-HAay4YHOW HANPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe  MbIIUIEHHE, (QOpMHpYyeMOe TpU H3YYEHHH OOYyYaroIUMUCS
MOHSTHUIHBIX OCHOB T€OMETPHUH U MIOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPKIEHUHN B X0/1€
pelIeHNs TEeOMETPUUYECKHMX 3a/lady, YMEHHME BBIJIBMIaTh U OIPOBEpPraTb TI'MIIOTE3bI
HENOCPEACTBEHHO MCIIONB3YIOTCS MPU PELIEHUU 33]1a4 €CTECTBEHHO-HAy4YHOI'O LUKJIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEHTHPOBATHCSA B NPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX
o0nacTsax aesTeNnbHOCTH YenoBeka. OpueHTalus yejIoBeKa BO BPEMEHH U MPOCTPAHCTBE
— HEo0XO0JMMOe YCIIOBHE €ro COIMAIBHOrO ObITHS, OpMa OTPaKEHUSI OKPYKAIOIIETO
MUpa, YCJIOBHE YCHEIIHOIO MO3HAHUS U aKTUBHOTO MPEeo0pa3oBaHUsl JEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEAMHSIET pa3Hble BUIbI YUEOHOH U
TPYAOBOH NEATENbHOCTH, SIBISETCS OJHUM M3 NPOPECCHOHATBLHO BAXKHBIX KayecTB,
MO3TOMY akTyaldbHa 3aJada (OPMHUPOBAHHS Yy OOYyYaIOUIUXCS MPOCTPAHCTBEHHOTO
MBILIUIEHUS KaK Pa3HOBUAHOCTH 00Pa3HOTO MBIIUICHUS! — CYIIECTBEHHOI'O KOMIIOHEHTA B
MOJIFOTOBKE K MPAaKTHUECKON AEeSITEeIbHOCTH M0 MHOTUM HaIpaBICHUSIM.

[lenp ocBoeHusi mporpammbl yaeOHOro Kypca «l'eomerpusi» Ha 6a30BOM ypOBHE
oOyueHus: — 061meoOpa3oBaTeabHOE U OOIIEKYIBTYPHOE Pa3BUTHE OOYYAIOIMIUXCS depe3
oOecrieyeHre BO3MOXXHOCTU MNPHOOPETEHHS U HCHOJIb30BAHUS CHCTEMATUYECKUX
TeOMETPUYECKUX 3HAHUM W JEUCTBUHM, CHEHU(PUYHBIX TE€OMETPUH, BO3MOXKHOCTHU



YCHEIIHOTO TPOJOKEHUST O00pa3oBaHUSl IO CIEUHUAIBLHOCTSIM, HE CBSI3aHHBIM C
MPUKJIAIHBIM HCTIOJIb30BaHUEM T€OMETPHH.

[Iporpamma o reometpun Ha 6a30BOM ypOBHE IpeAHA3HAUCHA I O0YJIarOIIUXCS
CpelHel IIKOJbI, HE UCTIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYIHEHUN Ha YPOBHE OCHOBHOTO
obmrero oOpa3zoBanus. Takum oOpa3zoM, oOyuaromuecss Ha 0a30BOM YPOBHE JOJIKHBI
OCBOUTH 00IME MaTeMaTHUYEeCKHE YMEHHs, CBA3aHHbIE CO cCreuu(ukoil reoMeTpuu u
HEOoOXOJMMBbIE JUIsl KU3HU B COBpeMeHHOM obmiectBe. Kpome 53TOro, oHu HMEIOT
BO3MOKHOCTh H3YYHTh T€OMETpPHUIO Oojiee TIyOOKO, €Clii B JAJbHEHIIEM BO3HUKHET
HEO0OXOJIMMOCTh B TEOMETPUUYECKUX 3HAHUAX B IPO(HECCHOHAIBHON AESITEIbHOCTH.

JlocTrkeHue  1endM  OCBOEHHS  MpPOrpaMMbl  OOECHEYMBAETCS  PELICHUEM
COOTBETCTBYIOUIUX 3a7a4. [I[pruopuTeTHBIMH 3a/1ayaMi OCBOCHHUsI Kypca «I eomeTpum» Ha
0a30BoM ypoBHe B 10—11 kaccax sSIBISIOTCS:

e (opMupoBaHUE TPEACTABICHHUS O TEOMETPUN KaK YaCTH MHUPOBOU KYJIbTYPHI U

0CO3HaHUE €€ B3aNMOCBSI3U C OKPYIKAIOIIM MUPOM;

e (opMupOBaHUE MPEACTABICHUS O MHOTOTPAaHHHKAX W TellaX BpaIIeHUs Kak O
BOXHEHIINX MATEMaTHYECKUX MOJEISX, MO3BOJSIONIMX OMUCHIBATh M M3y4aTh
pa3HbIe SBICHUS OKPYKAIOIIETO MHUPA;

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

® OBJAJICHHE METOJAMH pEUICHUS 3aJad Ha TOCTPOCHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHMEe  yYMEHHUS  ONEPUPOBATH  OCHOBHBIMU  TOHATUSMHU O
MHOTOTPaHHUKAX U TellaX BPAIICHUS M HX OCHOBHBIMHU CBOHCTBAMH;

® OBJIQZICHUE AJITOPUTMAMH PEIICHHUS OCHOBHBIX THUIIOB 3aiad; (HOpMHUpOBaHUE
YMEHHUS TPOBOJIUTH HECIOXKHBIE TOKA3aTeIbHBIC PACCYKICHHUS B XO/I€ PEIICHUS
CTepEOMETPHUECKUX 3a/1a4 U 33J1a4 C MPAKTUYECKUM COJIep KaHUEM;

® Da3BUTHE HHTEJUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOydarommxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIEAOBATEIbCKIUX YMEHUH, KPUTHYHOCTHU
MBILIUICHUS;

e (opMupoBaHue (QYHKIMOHAIHLHOW TPaMOTHOCTH, PEJICBAHTHOH TE€OMETPHUH:
YMEHHE DACIIO3HABaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HECHHBIX CUTYAIMSIX W MPH U3yYSHUH JPYTHX
y4eOHBIX TPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
(bopMyIHPOBaATh MX HA SI3BIKE TEOMETPHH U CO3/1aBaTh TEOMETPUICCKUE MOICIH,
OPUMEHSATh OCBOCHHBIN TC€OMETPUYECKUH ammapar Uil PELIeHHs MPaKTHKO-
OPUEHTHPOBAHHBIX 3aJa4, HMHTEPHPETUPOBATH M OICHHUBATH MOJYUYCHHBIE
pe3yibTaThI.

OTnMYuTEeNHbHON OCOOCHHOCTBIO TPOTPAMMBI  SIBISETCS BKIIOYEHHE B KYpC
CTepEOMETPHH B Hadaje €ro W3YyYeHHUs 3ajad, pelraeMblX Ha YPOBHE HHTYHUTHBHOTO
NO3HAHMA, W ONpEeAENEHHBIM O00pa30oM OpraHW30BaHHAs padoTa HaJ HHUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET
NPOTEKaHWE WHTYUTUBHBIX TIPOIIECCOB, MOTHUBUPYET K JalbHEUIIEMYy H3yYEHUIO
npeaMera.

[MpennouyTenne oTHAETCS HATIIATHO-KOHCTPYKTUBHOMY METOAY OOydYeHUSs, TO €CTh
TEOPETHUYECKUE 3HAHUS HUMEIOT B CBOCH OCHOBE YyBCTBEHHOCTH ITPEIMETHO-TTPAKTHUECKOM



NEeSTENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEJCTABICHUM Yy ydYalllUXcsi B Kypce
CTEpPEOMETPUM TPOBOAMUTCS 3a CUET pElIeHUs 3a7ady Ha CO3JaHhe MPOCTPAHCTBEHHBIX
00pa3oB M 3a/a4 Ha OMEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3nanue obOpasa
IPOBOAUTCS C OMOPOM HAa HAIISAHOCTh, a ONEpUpOBaHHE O0pa3oM — B YCIOBHSX
OTBJIEYEHUS OT HAIJIATHOCTH, MBICIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEP KAHMSL.

OcHOBHBIE cojepkaTenbHble JUHUU Kypca «l'eomerpum» B 10-11 xkmaccax:
«MHuororpanaukuy, «lIpsMble M TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHus»,
«BekTopel M KOOpAMHATBI B HPOCTpaHCTBE». POPMHpPOBAHME JIOTMYECKUX YMEHHUHI
pacnpenensieTcss He TOJIbKO MO COAepkKaTebHBIM JIMHUSIM, HO U 10 TroJlaM OOy4YeHHs Ha
YPOBHE CPEJIHETO O0IIEro 00pa3oBaHuUs.

Coneprxanue 06pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yIbTaTaM OCBOCHUS
paboueil mporpaMMbl, pacipeelEHHbBIM 10 rofgaM OoOy4eHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4YTOOBI OBJIaJIEHUE TEOMETPUUECKUMHU MOHATUSAMH U HaBBIKAMH OCYLIECTBIISLIIOCH
MOCIIEZIOBATENIbHO M TIOCTYyNaTelIbHO, C COOMIOZCHHEM IPUHIIUIA MPEeMCTBEHHOCTH,
YTOOBI HOBBIE 3HAHMS BKJIOYAIHUCH B OOIIYI0 CUCTEMY I'€OMETPUYECKUX MPEICTaBIECHUN
00y4JaroImuxcs, pacuupsis ¥ yriryonsis e€, o0pa3ys MpOvYHbIe MHOKECTBEHHBIE CBSI3H.

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 kmacce, Bcero 3a aBa roja ooydenus - 102 yueOHBIX yaca.



COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHS CcTepeoMeTpuH. Touka, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonatne 00 akCMOMaTHYECKOM IOCTPOEHUM CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U
CJIIEACTBUS U3 HUX.

B3aumHOE  pacnosioKeHHE TpsAMBIX B INPOCTPAHCTBE:  IEpECEKaroIIuecs,
IapaJuleIbHbIE U CKpeIIUBaromuecs npsamMele. [lapaninenbHoCTh NPAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: MapaJljleibHbIE MPAMbIE B IPOCTPAHCTBE; NApaUIEIBHOCTh TPEX NPIMBIX;
IIaPAJUIEIBHOCTD NMPAMOM M IUIOCKOCTH. YTIIBI C COHAIPABJICHHBIMU CTOPOHAMM; YIOJI
MEXIy NpsSIMBIMH B HPOCTpaHCTBE. I[lapajienbHOCTH IUIOCKOCTEW: NapauleIbHbIE
IUIOCKOCTH; CBOWCTBA NapaJuleJbHBIX IUIOCKOCTE. IIpocTeiimme npocTpaHCTBEHHbIE
(Gurypsl Ha IVIOCKOCTHU: TETPA3p, KyO, Napaieiaenune; MOCTPOSHUE CEUEHU.

[lepneHAMKYIApHOCTh NPAMOM M IUIOCKOCTH: IEPHEHAMKYJSPHBIE IpSMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE W IEPIECHANKYJSPHbIE K IUIOCKOCTH, IPU3HAK
NEPNEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpPEMa O NPAMON NEPHEHIUKYISAPHON
IUIOCKOCTH. YTJBI B IIPOCTPAHCTBE: YroJ MEXIY NPSMON M INIOCKOCTBIO; ABYTPaHHBIN
yTOJ1, IMHEMHBIN YroJl IBYTpaHHOTO yria. [lepreHauKysp 1 HaKJIOHHBIE: PACCTOSHUE OT
TOYKU /0 IUIOCKOCTH, PacCTOSTHUE OT MpPSIMOW A0 IUIOCKOCTH, MpOeKuus (uUrypbl Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: INMPU3HAK NEPHEHAUKYISIPHOCTH IBYX
rockocreit. Teopema o0 TpEX NMEpHEeHANKYJIISIpax.

MHororpaHHuKH

[loHsiTHE MHOTrOTrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHMKA, BBIITYKJIBIE M
HEBBIIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrOrpaHHMKa. [Ipu3ma: n-yroiapHas npusma;
rpaHd M OCHOBAHMSI MPHU3MBbI; MpsiMas M HAKJIOHHAs MNPU3Mbl; OOKOBas M IMOJIHAL
IIOBEPXHOCTh npu3Mbl. [lapayutenenunen, NpsSMOYTOJIBHBIM MapaJUICICHUIE] U €ro
cBoiicTBa. [lupamuna: n-yronpHas nupamuja, rpaHd ¥ OCHOBaHUE MUPaMU/Ibl; OOKOBas U
[I0JIHAsl TOBEPXHOCTh NHMPAaMU[bl; NPABWIbHAS W YCEYEHHAs NUpaMuaa. OJIEMEHTHI
npusMbl ¥ nupamuabl.  [IpaBuinbpHblE MHOTOTPAaHHUKU: TIOHATHE MPAaBHIBHOTO
MHOTOTpaHHUKA; TPAaBUJIbHASI ITPU3Ma U NIPAaBUIIbHAS IMPAMK/IA; TPABUJIbHAS TPEYTOJIbHAS
nupamMpZia M NpaBWIbHBIM  TeTpasap; KyO. IlpencraBmeHume o  MpaBHIIBHBIX
MHOTOTpaHHUKAX: OKTAa3Ip, NOAEKadIp U ukocadap. CeyeHus: Mpu3Mbl U MUPAMHUJIBI.

CuMMeTpuss B TIPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIBHO TOYKH, HPSIMOH,
IJIOCKOCTH. DJEMEHTHl CHUMMETPUM B INHPAMMUAAX, MapajulesIClIUNeNax, MPaBUIbHBIX
MHOTOTpaHHUKAX.

Brruncienue »1eMeHTOB MHOTOTPAaHHUKOB: pEéOpa, auaroHanu, yriel. I[lnomans
OOKOBOIM MOBEPXHOCTH M MOJHOW MOBEPXHOCTU MPSAMOM MPU3MBI, MJIOMAAb OCHOBAHUH,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOW mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH U
MOBEPXHOCTHU MPAaBWIBHOW NHpPaMHIbI, TEOpEMa O IUIOMIAAN YCEYEHHOM NHPAMUIBIL.
[Tonsitre 06 00bEMe. OOBEM MUPAMHUTBI, TPUZMEI.

[TomoOHsbIe Tena B mpocTpancTBe. COOTHOMIECHUS MEX Ty TUIOIIAISIMH TOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEI.

11 KITIACC



TeJia BpalueHus

[MunuHapuyeckas MOBEPXHOCTh, 00pa3yIolue HUINHAPUIECKON TOBEPXHOCTH, OCh
HWIMHIPUYECKOW TmoBepXHOCTH. LlunuHap: ocHOBaHMS U OOKOBas TMOBEPXHOCTH,
oOpazymonias ¥ 0Ch; IIIOIIAs OOKOBOM U MOJHON MOBEPXHOCTH.

Konunyeckasi moBepXHOCTh, 00pa3yroline KOHMUYeCKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYeCKO moBepxHocTu. KoHyc: ocHOBaHME U BepIlIMHA, 00pa3yolias U OCh; IJI0MIAb
OOKOBOH M ITOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolue U BbICOTA; OCHOBAHUS
1 OOKOBast MIOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AMamMeTp; II0Iab OBEPXHOCTH cepsl. B3aumuoe
pacnofioxkenue chepsl U MII0CKOCTH; KacaTeabHas IUIOCKOCTh K cdepe; miomanb chepsl.

N300paxkeHue Ten BpalleHusl Ha MII0CKOCTU. Pa3BEpTka MIMHIpPaA U KOHYcA.

KoMmOuHanmu Ten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OTMHCAHHBIN
0K0JI0 cpepsl; cdepa, BIHCAHHAS] B MHOTOTPAHHUK, WIIM TEJIO BPAIICHHUS.

[Tonsitue 06 006bEMe. OcHOBHBIE CBOMcTBa 00BEMOB Ten. Teopema 00 00BEME
IpsIMOYTOJIBHOTO Tapajuienenunena u cieAcTBus u3 He€. OO0bEM HHIMHIpPA, KOHYCA.
O0BEM mapa u mIomaab Chephl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIICHUS MEX Ty TUIOMIAISIMU TOBEPXHOCTEH,
00BbéMaMu ITOJOOHBIX TEIL.

Ceuenust uminuHApa (mapajuieibHO U MEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapanienbHOEe OCHOBAHUIO U MTPOXOASIIEE Yepe3 BEPIINHY ), CEUEHUS 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoctd U B mpocTtpaHcTBe. ClOXKEHHME W BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. Pa3noxkeHue BekTopa MO TpPEM HEKOMIUIAHAPHBIM
BekTopam. [lpaBuno mapamnenenunena. Pemienue 3amad, CBA3aHHBIX C MPUMEHEHUEM
IpaBWI JEUCTBUU C BeKTOpamu. [IpsMoyrosibHas cucrema KOOpAMHAT B MPOCTPAHCTBE.
Koopnunats!l BekTopa. IIpocreitmme 3agaun B KOOpAMHATAX. YTOJI MEKIY BEKTOpPaMHU.
CkansipHoe TMpOU3BEACHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXAYy NpsIMBIMU U
MI0CKOCTIMU. KOOpAMHATHO-BEKTOPHBIM METOT TIPH PEIICHUH T€OMETPUIECKUX 3a/1au.



INVTIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE  pe3yJIbTaThl ~ OCBOCHHS  NPOrpaMMBI  y4eOHOTO  TpeaMeTa
«MatemaTrkay XapaKTepu3yHTCs:

I'pa:knanckoe BoCIMTaHHUE:

c(OpPMHUPOBAHHOCTHIO TPAXKIAHCKOW TO3UIIMU OOYYarOMIeTrocsi KaK aKTUBHOTO W
OTBETCTBEHHOT'O HJIE€HAa POCCHHCKOrO OOIIECTBa, MPEACTABICHUEM O MaTeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHHM, MPOIEITYpP IPAKIAHCKOTO
obmiecTBa (BBIOOpBI, OMPOCHI W Mp.), YMEHHUEM B3aUMOJCHCTBOBATH C COITMAIBHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKITUSIMHU U HA3HAYCHHUCM.

I[MaTpuoTHYeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO POCCHMCKON TpakTaHCKOW HMICHTHYHOCTH, YBAXKCHHS K
NPONUIOMY W HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTH)KCHUSIM POCCHHUCKHX MAaTeMAaTHKOB M POCCHMCKONM MaTeMaTHYECKOW IIKOJBI, K
WCIIOJIb30BAHMIO 3THUX JIOCTH)KCHHUH B IPYTUX HAYKaX, TEXHOJOTHSX, Chepax IKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapopa; cPopMHpPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TIOBEACHHS, CBS3aHHOTO C TPAKTHYCCKUM
MIPUMEHEHHUEM JIOCTHIXKEHUM HAyKH M JEATEIbHOCTHIO YUYEHOTO; OCO3HAHHEM JUYHOTO
BKJIaJ]a B TIOCTPOCHHUE YCTOWYUBOTO OYIYIIETO.

JcTeTn4YecKoe BOCIMTAHME:

ACTCTHYECKHM OTHOIICHHEM K MHUpPY, BKJIIOYAas JCTETHKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad4, PEIICHUN, PACCYXICHHI;, BOCIPUUMYHBOCTHIO K
MaTEMaTHYECKUM acTieKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHMsI TIPUMEHATh MAaTeMAaTHUYECKHUE 3HAHUS B WHTEpecax
310poBOro M Oe3omacHOTO oOpasza >KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO  (3I0pOBOE MHTaHWE, COATAaHCHUPOBAHHBIM PEXUM 3aHATHH H  OTIbIXA,
peryisipHas pusndeckas akTUBHOCTD); (PU3MUECKOTO COBEPIICHCTBOBAHMUSI, IPU 3aHATHUSIX
CIIOPTUBHO-03JI0POBUTEIBLHOM JIEATEITHHOCTHIO.

TpynoBoe BociMTaHKE:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHMEM IICHHOCTH TPYJIOJIOOHS; HWHTEPECOM K
pa3nu4HbIM chepam npodhecCHOHATBHON e TEIBHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U e€
NPWIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIH BBIOOp Oyaymied mnpodeccuu u
peanu30BBIBaTh COOCTBEHHBIC JKU3HCHHBIC IIIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K
MaTeMaTH4YeCKOMy OOpa3OBaHHIO M CaMOOOpa30BaHUIO HA TPOTSHKCHUHM BCEH >KU3HU;
TOTOBHOCTBIO K aKTUBHOMY yYaCTHIO B PEIICHUM MPAKTUYCCKUX 33J1a4 MaTeMaTHYECKON
HATIPABJICHHOCTH.

JK0JIOrHYecKoe BOCIIUTAHNE:

c(OPMHUPOBAHHOCTHIO ~ JKOJOTHYECKOW  KYJNBTYpbl, TOHUMAHUEM  BIUSHUSA
COIMAITEHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE TIPUPOJTHON U COIMATBHOU CPEIbl,
OCO3HAaHHMEM TJI00AJBLHOTO XapaKTepa »SKOJOTHYECKUX NPOoOJIeM; OpUEHTAIMell Ha
NPUMEHCHHE MAaTEeMaTHYECKUX 3HAHWH IS pElIeHHs 3a/7ad B O0JACTH OKpPYXKAIoIIeH



Cpelbl, IUIAHUPOBAHMUSI TIOCTYNKOB W OICHKM HX BO3MOXHBIX TOCIEACTBUMA ISt
OKPYKAIOIIEH CPeIbl.

LleHHOCTH HAYYHOTI'O MO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAYKU U OOIIECTBEHHON MPAKTUKHU, MOHUMAaHUEM MaTeMaTHYeCKON HAyKU Kak
cdepbl YeIoBEUECKON NEesTEIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAYUMOCTH JI1 Pa3BUTHS
UBUJIN3ALIMY; OBJAJICHUEM S3BIKOM MAaTeMaTUKH M MaTeMaTHUYeCKON KyJIbTypoW Kak
CpPEACTBOM  T[O3HAaHUA  MHpPA; TOTOBHOCTBIO  OCYHIIECTBJISTH  MPOEKTHYIO U
HCCJIEIOBATENbCKYIO ICSITEIbHOCTh HHIMBUIYAIbHO U B TPYTIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

MeramnpeamMeTHble  pe3yJabTaThl OCBOCHUS MIPOrpaMMbl  y4eOHOro TmpeameTa
«MaremMaTuKka)» XapaKTepHU3yIOTCsS OBJIAJICHHEM YHUBEPCAJIbHBIMU HO3ZHAGAMENbHBIMU
0elicmeusiMu, YHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OeUCMEUSMY, YHUBEPCANbHbIMU
Dpe2VIAMUBHbIMU OelCMBUIMU.

1) Vhusepcanvnvie noznasamenwvhnuie oeiicmeus, obecneuugarom Qopmuposanue
0a306bIX KOCHUMUBHBIX Npoyeccos obyuarwuxcs (oceoenue Mmemooo8 HNOZHAHUS
OKpydHCcaoueco Mupa, npUMeHeHue 102u4ecKux, Uccied08amenbCKux onepayuil, yMeHu
pabomamu ¢ ungopmayuet).

ba3zoBble Joruyeckue AecTBUA:

® BBIABIATH U XapaKTepU30BaTh CYIICCTBEHHbIE MPU3HAKA MAaTeMaTHYECKUX
OOBEKTOB, TMOHATHH, OTHOIICHUA MEXKIYy TMOHATUAMH, (OPMYIHPOBATH
onpeIeNeHUs MOHSITU; yCTaHABIIMBATh CYIIIECTBEHHBIH MIPU3HAK
KJIaccu(UKalMi, OCHOBaHMS JJisi OOOOIIEHUS W CpaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO aHAJIN3A;

® BOCIPUHHUMATH, bopmynupoBaTh u npeoOpa3oBbIBAThH CYXXJICHHUSI:
YTBEPIUTEIbHBIC U OTPUIATENBHBIE, €IMHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIE;

® BBIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS B
dakTax, NaHHBIX, HAONIOJACHUSIX W YTBEPKICHUSX; MpejiaraTb KpUTEPHH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e JlefaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHHUH 110 aHAJIOTUH;

® T[POBOJUTH CaMOCTOSITENBHO JOKAa3aTelbCTBA MATEMAaTUYECKUX YTBEPKACHUI
(TpsiMbI€ ¥ OT MPOTUBHOT0), BEICTPAaUBATh ApTyMEHTAIIUIO, IPUBOIUTH PUMEPHI
Y KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

e BBIOMpATH CcrIOcO0 pernieHus yaeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPHUAHTORB
pellieHus, BBIOMpATh HamOOJee MOAXOMAMUNA ¢ YUYETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBaresbcKme 1eiCTBHA:

® CIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUI WHCTPYMEHT TO3HAHUS;
dbopmynupoBaTh  BONPOCHL, (PUKCHpYIOIIME MPOTHUBOpEUHE, MpodIeMy,
YCTaHABJIMBATH KUCKOMOE U JaHHOE, (HOpMHUPOBATH THUIOTE3Y, aPTyMEHTHPOBATH
CBOIO TMO3UIUIO0, MHCHHE;



MPOBOJIUTH CAMOCTOSITENILHO CIUVIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAHUE TI0
YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4YeCcKoro oObeKTa, SIBIICHUs, IIpoliecca,
BBISIBJICHUIO 3aBHCHMOCTEH MEXKTy O0BEKTaMHU, SIBICHUSIMU, TIPOIECCaMU;
CaMOCTOSTENHHO (OPMYIHUPOBaTh OO0OOIIEHUS W BBIBOJLI IO pe3yJbTaTaMm
MpOBEACHHOTO HAONIOACHUSI, MCCIEJAOBaHUS, OILIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IICHUI;

MPOTHO3UPOBATh BO3MOXHOE pa3BHTHE IMIPoIlecca, a TaKXKe BBIIBUTATh
MIPEATIONOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanmeii:

2)

BBIBJIATH JepUIUTHl MH(DOpPMaLUU, JaHHBIX, HEOOXOOUMBIX U1 OTBETa Ha
BOIPOC U JIJISl pELLIEHUS 33/1a4H;
BbIOMpPaTh MHGPOPMAIMIO M3 MCTOYHUKOB DPA3JIMYHBIX THUIIOB, aHAJIN3UPOBATH,
CUCTEMAaTH3UPOBATh U WHTEPHPETUPOBATh MH(MOPMALIUIO PA3IUYHBIX BUIOB U
dbop™m mpeicTaBIeHUS;
CTPYKTYpPHpPOBaTh HMH(OPMALIMIO, MPEJICTaBIATh €€ B pa3IMYHBIX (Qopmax,
WUTIOCTPUPOBATH Ipadruecky;
OLIEHUBATh HaIEKHOCTh UHPOPMAILIUU 10 CAMOCTOSATEIBHO CPOPMYITUPOBAHHBIM
KPUTEPHSIM.

Yuueepcanvnoie KOMMYHUKAMUGHbLE Oeticmaus, obecneuugarom

CchoOpMUPOBAHHOCb COYUATLHBIX HABLIKO8 00YUAIOWUXCSL.
Oo0menue:

BOCIPUHHUMATh U (HOPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeJsIMU  OOIIEHUST; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U NMHCBMEHHBIX TEKCTAX, aBaTh IMOSCHEHHUS IO X0y PELICHUs 3aJayu,
KOMMEHTHPOBATh NOJIyYEHHBIN pe3yJIbTaT;

B XOJie OOCYXJEHHS 3a/]aBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOH TeMBbl,
npoOsieMbl, peliaeMoi 3aJayu, BBICKA3bIBaTh WJAEH, HAIEJICHHbIE Ha IIOHUCK
pPELIEHHUs; COMOCTABIATh CBOM CYXICHHUS C CYXKJICHUSMHU JIPYTHX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3audMe U CXOACTBO MO3ULHKN; B KOPPEKTHOM dopme
dbopMynHpoOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUSI;

IIPEACTABIIATh PE3YyJbTAaThl PELICHUs 3aJa4M, SKCIEPUMEHTA, HCCIEIO0BAHMSA,
MPOEKTa; CaMOCTOATENIHLHO BBIOMpPATh (hOpMAT BBICTYIUICHUS C YUYETOM 3ajady
IPE3eHTAMN U OCOOCHHOCTEN ay TUTOPHH.

CoTpyaHn4ecTBo:

NOHMMAaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W HMHIWBUIYaTbHON
paboThl TpM pemeHWuH YYeOHBIX 3a7ad; NPUHUMATh IEJIb COBMECTHOU
NeSITENTbHOCTH, TUIAHUPOBATh OPTaHU3ALMI0 COBMECTHON pabOThI, paclpeaesiaTh
BUIBl pabOT, IOTOBapUBAThHCS, OOCYXIaTh MPOLECC M pPe3yiabTaT pPabOTHI;
000011aTh MHEHHSI HECKOJIBKUX JFOACH;

y4acTBOBAaTh B TPYNIOBBIX (opMax paboThl (0OCyX AeHHS, OOMEH MHEHHH,
«MO3TOBbIC€ INTYPMBD» H HWHBIC); BBHIMOJHATH CBOK 4YacTh pPaOOTHI W
KOOPJAMHUPOBATh CBOU JACWUCTBUS C IPYTMMH WiIC€HAMH KOMAaH/bI; OLIEHUBATh
Ka4eCTBO CBOETO BKJIa/Ia B OOIINI MPOIYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMH B3aUMOCHCTBUS.



3) Vuueepcanvuvie pecynamuenwie Oelicmeus, obecneuusarom @Gopmuposarue
CMBICIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusanus:

® COCTaBJISTH ILIAH, AJITOPUTM PEIICHUS 3a]]a4H, BHIOMPATh CIIOCOO pEeLIeHUS C
y4ETOM UMEIOILIUXCSL PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHThI PELIEHU ¢ YYETOM HOBOU
MH(pOpPMALINH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMU MO3HABATEIBHON PeQIEKCUU KaK OCO3HAHUS COBEPILAEMbIX
JEUCTBUIM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJbTATOB; BIAJETh CIIOCOOAMU
CaMOIIPOBEPKH,  CAMOKOHTpPOJS  Mpolecca W pe3yjpTaTa  pelIeHUsd
MaTeMaTU4YeCKOM 3a/1auu;

® TMPEIBHUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEIICHUHU 3a]1ayH,
BHOCUTH KOPPEKTHUBHI B JIEATETLHOCTh HA OCHOBE HOBBIX 0OCTOSTENIbCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

® OILICHMBATh COOTBETCTBUE pe3yJbTaTa IEIN U YCIOBUAM, OOBSICHATH MPUUYUHBI
TOCTHYKEHUS T HEJIOCTIKEHUS PE3YIbTaTOB IEATEIbHOCTH, HAXOIUTh OIITHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KIIACC

OnepupoBaTh NOHATUSIMH: TOYKA, TPSIMasi, MIIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUU M CIEJICTBUS W3 HUX TIPU PEIICHUU
TEOMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATHUSMU: TMAPAIEIBHOCTh M TEPIECHIUKYISPHOCTh TMPSIMBIX U
IIJIOCKOCTEM.

KnaccudpunmpoBath B3aUMHOE PACIONOXKEHUE TMPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TOHATHSAMH: JBYTPAHHBIH YTroJl, TPaHU JABYTPAHHOTO yTia, pedpo
JBYTPAHHOTO YTJIa; JIMHEWHBIN YroJl IBYTPAHHOTO YIJIa; TpaaycHas Mepa JIBYTPaHHOTO
yria.

OnepupoBaTh  TOHATHUSMHU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHUK, DJICMEHTHI MHOTOTPaHHHUKA, TIPABWIIBHBI MHOTOTPaHHUK.

Pacro3HaBaTb  OCHOBHBIC  BHJIBI MHOTOTPAaHHUKOB  (TIUpaMua; TPU3MA,
MPSIMOYTOJIBHBIN MapaJlIeNenuIie 1, Kyo).

KnaccudunupoBath MHOTOTpaHHWKH, BBIOMpAas OCHOBAHHUS IS KJIacCH(PHUKAIAN
(BBIMTYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKU; MPaBUIbHBIE MHOTOTPAHHUKH; TPSIMbIE U
HAKJIOHHBIC TIPU3MBI, TTaPAJIICIICITUTICIBI ).

OnepupoBaTh NOHIATHSIMH: CEKYINas MJIOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSICHITH MPUHITUIIBI TIOCTPOSHUST CEYCHHI, UCTIONIB3YSI METOJI CIIEOB.

CTpoUTh CEYCHHS MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIMOJIHATH (BBIHOCHBIC)
TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PHUTYp: BHII CBEPXY, COOKY, CHH3Y.

Pemarh 3ajaun Ha HaxOXXJICHHUE T€OMETPUYCCKHUX BEIMYMH IO OOpas3lam WiIn
ITOPUTMaM, IPUMEHSISI U3BECTHBIC aHATTUTHYECKUE METOIBI TIPY PEIICHUH CTAHIAPTHBIX



MaTeMaTUYECKHX 3aa4 Ha BEIYUCIICHUE PACCTOSHUI MEXTY IBYMS TOYKaMH, OT TOYKH JI0
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/Jad Ha BBIYHUCIICHUE YTJIOB MEXKIY CKPEIIUBAIOIIMMHUCS TPSIMBIMHU,
MEXy MPSIMON M TNIOCKOCTBIO, MEXKAY TUIOCKOCTSIMHU, IBYTPAaHHBIX YTJIOB.

Bbaucisate 00bEMBI M IUIOMAAM TOBEPXHOCTEH MHOTOIPaHHUKOB (TpU3Ma,
NUpaMuia) ¢ MPUMEHEHHEM (GOPMYII; BBIUUCISATH COOTHOIICHHS MEXTY TUIOIIAISIMA
MIOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MOHATHSIMH: CHMMETPHS B MPOCTPAHCTBE; ICHTP, OCh M IJIOCKOCTH
CUMMETPHH; IIEHTP, OCh U TUNIOCKOCTh CUMMETPUH (PHUTYPBHI.

W3Brekath, TpeoOpa3oBBIBAaTh W WHTEPIPETUPOBATH  WHPOPMAIMIO O
MPOCTPAHCTBCHHBIX TCOMETPUYECKUX (QUTypax, MPEACTaBICHHYI0 Ha 4YepTekKax U
pPHUCYHKaX.

[TpumensTh TeomeTpuyeckue (akThl I PEHICHUS CTEPEOMETPUYECKUX 3ajad,
NPE/ITIOIAaralonIiX HECKOJIBKO IaroB PEIISHUs, €CIU yCIOBHS TPUMEHCHHS 3aJaHbl B
SABHOU (hopMme.

[lpuMeHsAT,  TpoOCTEWIWE  MpPOrpaMMHBIC  CPEICTBA M 3JICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI TIPY PEIICHHH CTEPEOMETPUICCKHX 3a/1a4.

[TpuBOIUTE TIpUMEPHI MAaTEMATHYCCKUX 3aKOHOMEPHOCTEH B TIPUPOJIC M KU3HH,
pacro3HaBaTh MPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHSTh MOTyYeHHBIC 3HAHUS Ha MPAKTHKE: aHATTU3UPOBATH pPEaTbHBIC CUTYAIlUN
U TPUMCHATH W3yYCHHBIC TIOHATUS B IPOIECCE IMOWCKA PCIICHUS MaTeMaTHYECKU
chopmMylIUpOBaHHONW MPOOJIEMbI, MOJECIUPOBATh pEAIbHBIC CHUTYallMHM Ha S3BIKE
TE€OMETPUH, HCCIENOBATh TOCTPOCHHBIE MOJENIN C WCIOJIh30BAHHEM T'€OMETPUUYCCKUX
MOHATHA W TEOpeM, ammapara aireOpbl; peniarh MPaKTUYECKUE 3a/1aud, CBSI3aHHBIC C
HAXO0XJICHHEM I'eOMETPUICCKUX BEIIMYUH.

11 KITIACC

OnepupoBaTh  MOHATUSAMH:  LWJIMHIPUYECKas  IOBEPXHOCTb, OOpa3yrolne
HWIMHIPUYECKOW MMOBEPXHOCTH; IMJIMHJP; KOHMYECKas IOBEPXHOCTb, 0Opasyrolue
KOHHUYECKOI MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BparieHus (MUIUHIP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI OTyUEHHS TEJ BPAIICHHUS.

KnaccuguuupoBars B3auMHOE pacnoiokeHHue cpepbl U MIOCKOCTH.

OnepupoBaTh TMOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTa
CerMeHTa; MAapOBOM CI0W, OCHOBAHHME LIAPOBOTO CJIOS, BBICOTA HIAPOBOTO CJIOS; IApOBON
CEKTOD.

Boruncaste 00bEMBI U TUTOIIAI1 TOBEPXHOCTEH TEJ BPAILLCHHSI, TEOMETPHUECKUX TEI
C IpUMeHeHueM GopmyI.

OnepupoBaTh MOHATHUAMU: MHOTOTPAaHHHMK, BIUCAHHBIM B chepy M ONMUCAHHBIN
0KOJI0 cepbl; cepa, BOHCAHHAS B MHOTOIPAaHHUK WM TEJIO BPAIICHUS.

BBIUMCIATE COOTHOIIGHUST MEXAY IUIOMIAISIMU TOBEPXHOCTEH U 00BEMamu
IIOJOOHBIX TEJI.



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

BbInonHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX 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.

[TpyuMeHATh MpaBUIIO MapaUIEIEIUIIEAA.

OnepupoBaTh NOHATHUSMH: JI€KapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl MEXKIYy BEKTOpamy,
CKaJIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI.

Haxomute cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOpPAa HA YHCIO, YTOJI MEKIY
BEKTOpaMH, CKJIIIPHOE IIPOU3BEIEHNE, PACKIAIBIBATh BEKTOP MO JBYM HEKOJIJIMHEAPHBIM
BEKTOPAM.

3azaBaTh MJIOCKOCTh YPABHEHUEM B JIEKApPTOBOM CHCTEME KOOpAUHAT.

[IpumensTe reomerpuueckue (GaxkTbl IS PEIIeHUS CTEPEOMETPUUYECKHX 3a/ad,
IIPEANOJIAraloX HECKOJIBKO INAaroB PEUICHUs, €CIIA YCJIOBHs INPUMEHEHMS 3aJaHbl B
SIBHOU (hopme.

Pemate mnpocrelmmne TeOMETpUYECKHE 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPJUHATHOI'O METOAA.

Pemate 3amaun Ha A0Ka3aTENbCTBO MAaTEMAaTUYECKUX OTHOLICHWM M HAXOXKICHUE
reOMETPUYECKUX BEJIMYUH MO 00pa3liaM WK aJropuTMaM, MPUMEHS S U3BECTHbIE METObI
IIPU PELICHUH CTAHJAPTHBIX MATEMAaTUYECKUX 3a1a4.

[IpuMeHAT,  NpoOCTEHIIME  NPOrpaMMHBIE  CpPEACTBA M DIJIEKTPOHHO-
KOMMYHHKALMOHHBIE CUCTEMBI IIPU PELLIEHUN CTEPEOMETPUYECKUX 3a1ad.

[IpuBOoaUTE mpUMEPB MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B NIPHUPOAEC MU KU3HH,
pacro3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATH OTyYEeHHBIEC 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH PEAJIbHBIC CUTYALIUU
U TIPUMEHATh H3YyYCHHBIE IOHATHS B IIPOLIECCE IMOMCKA PEIICHUS MaTeMaTHYeCKU
chopMyIUpOBAaHHONW TPOOJIEMBI, MOAECTUPOBATh peAlbHbIE CUTyallud Ha S3bIKE
F€OMETPHUH, HCCIEN0BATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BaHUEM TIE€OMETPUYECKHUX
NOHATUH W TEOpeM, ammapara ajareOphl, pemarb NPaKTUYECKUE 3aJaud, CBSI3aHHBIE C
HaXO0KJICHHEM I'€OMETPUYECKUX BEJINYHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (undposbie)
n/n MPOrpamMMmbl Bcero Konrpoanubie  Ipakruyeckue oOpa3oBaTe/IbHbIE
padoThI padoThI pecypes
1 BBenenue B crepeomMeTpuio 10 bubmmorexa [IOK
https://m.edsoo.ru/1c209e37
2 E}?:(I:\i[rl;z;(lzflfeoCHK§;ZJI;IH]ZHBHOCTL 12 1 bubmorexa IIOK
! . https://m.edsoo.ru/1c209e37
MPSIMBIX U TJIOCKOCTEN
3 [leprieHAMKYJIAPHOCTH MPSAMBIX U 12 bubnuoreka [IOK
IUIOCKOCTEH https://m.edsoo.ru/1¢209e37
4 Yrael Mexay nOpsiMbIMU U 10 1 bubamnoreka [JOK
TJIOCKOCTSIMH https://m.edsoo.ru/1c209e37
bu6mmoreka IIOK
> Muororpanmnkn H 1 https://m.edsoo.ru/1¢209e37
N bubnuoreka [IOK
6 OOBEMEI MHOTOTPAHHIKOB ? 1 https://m.edsoo.ru/1¢209e37
7 IloBTOpEHME: CeUEeHUSsI, pACCTOSHUSA 4 1 bubnuoreka [IOK
U YTJIbI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I1O 63 5 0

I[TPOTPAMME




11 KUIIACC

KosnvecTBO 4acon DJIeKTPOHHBbIE
No /it HaunmeHoBaHue pa3iesioB U TeM O T LRI | re— (uu¢posbIe)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
I Tena Bpauers 12 https://m.edsoo.ru/1¢209e37
N bu6mmoreka IIOK
2 OOBEMBI Ten > ! https://m.edsoo.ru/1¢209e37
3 Bexrops! 1 koOpAMHATHI B 10 1 bubanoreka LHOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHUE, 0000IICHHE, 7 1 bu6mmoreka [IOK
CHUCTEeMaTH3alns 3HAHUN https://m.edsoo.ru/1¢209e37
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
CTEPEOMETPHH: TOUKA,
npsiMasi, IIOCKOCTb,
npoctpancTBo. [IpaBmiia
HU300pakeHUs Ha
pHUCYHKaX: U300paxeHus
IIOCKOCTEM,
napajuieTbHbIX MPIMBIX
(OTpe3KOB), CEpeAMHBI
OTpe3Ka

ITonsarus:
nepeceKarnmecs
IIOCKOCTH,
MepeceKaronmecs npsamas
U TUIOCKOCTD

ITonsaTus:
nepeceKarnmecs
TUIOCKOCTH,
IepeceKaromecs npsamas
U IUIOCKOCTD

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

bu6nmoreka [IOK
https://m.edsoo.ru/2d8a9¢99

bu6mmoreka 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 mupamMuie, ux
Pa3BEPTKHU U MOJEIH.
CedeHnss MHOTOTPaHHUKOB

bubnuoreka [IOK
https://m.edsoo.ru/3d8ffd32

[Tousitue 06
aKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH U CJIC/ICTBHS
W3 HUX

bu6anoreka IIOK
https://m.edsoo.ru/OccS5cdfe

10

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

[Tousarue 06
AKCHOMATUYECKOM
MOCTPOCHHUH
CTEPEOMETPHH: aKCHOMBI
CTEPECOMETPHH U CIICACTBHS
W3 HUX

TTousaTue 00
AKCMOMAaTUYECKOM

bu6mmoreka IIOK
https://m.edso0o.ru/239c8cb4

bu6mmoreka IIOK
https://m.edsoo.ru/65c6b106

bu6anorexa IIOK
https://m.edsoo.ru/258fc245




IIOCTPOEHUHU
CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHH U CIENCTBUS
U3 HUX

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE:

bu6anorexa IIOK

1 TEpECEArOIIHECA, https://m.edsoo.ru/1a2520f6
napajuieIbHbIE U
CKPEIIMBAIOIIUECS MIPSMbIC
[TapamienbHOCTD NPAMBIX
1 IUIOCKOCTEH B
MPOCTPAHCTBE:
12 Hggzniz:mfﬂmee MpsIMbIC B bubmorexa IIOK
https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE;
[apaAJUIEIBHOCTD TPEX
MPSIMBIX
[TapannenbHOCTh NPAMBIX
| ot Buaionsa LOK
) . https://m.edsoo.ru/ee1d19b9
[TapamienbHOCT IPSAMON 1
MIJIOCKOCTH
14 VYrasl ¢ cOHanpaBIEHHBIMU bu6mmnoreka [JOK
CTOPOHAMH https://m.edsoo.ru/9f4071b9
15 Yroa Mexay npsMbIMA B bubnuoteka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yroa Mexay npsMbIMA B bubnuoteka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
HapannenbuH octh bu6mmoreka IIOK
17 MJIOCKOCTEM:

napauiCJIbHbIC TNIOCKOCTH

https://m.edsoo.ru/2e18f255




CaoiicTBa napamienbHbIX

bu6mmoreka [IOK

18 IJIOCKOCTEH https://m.edsoo.ru/e504d656
[Ipocrenmme
o | Eor— BiSorsa 10K
' https://m.edsoo.ru/4a28dc02
TeTpasap, KyoO,
napasuiesenumne;y
. bubnuoreka [IOK
20 Hoctpoene cenerit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoerte cedermit https://m.edsoo.ru/ec26feSd
KonTponbHas padora o
teme "[Ipsimbie
2 IJIOCKOCTH B bu6anoreka IIOK
IIPOCTPAHCTBE. https://m.edsoo.ru/9a0a%e56
[TapamienbHOCTD MPSAMBIX
U TJI0CKOCTEN"
[lepnenauKyJISIpHOCTD
73 MPsIMOM U TIOCKOCTH: bubamnoreka [JOK
NEePIEeHIUKYIISIPHbIE https://m.edsoo.ru/b19f6aSd
MpsIMbIE B TPOCTPAHCTBE
[Tpsimbie apassienbHbIE U
24 nfpneH;HK}rl)nﬂplee K ) Bubmmorexa [OK
https://m.edsoo.ru/Oac11c95
MJIOCKOCTH
b5 | mimempremes BiSores 10K
https://m.edsoo.ru/ba545966
MIJIOCKOCTH
Hpusrax bubmuoreka [IOK
26 NEPIEHIUKYIIIPHOCTH

Hp}IMOﬁ U IIJIOCKOCTH

https://m.edsoo.ru/f85bfc46




[Ipu3nak

27 MEPIEHIUKYIIPHOCTH bubnnorexa [IOK
P VH yAP https://m.edsoo.ru/79165d15
IPSIMOU U TUIOCKOCTH
| oo wak e 10K
PIHCHARKY AP https://m.eds00.ru/635c5087
IUIOCKOCTHU
o | mmomnk e 10K
PHCHMIYTHAP https://m.edsoo.ru/bd3745f8
IUIOCKOCTH
o | oo mak e 10K
PHCHIKYTAP https://m.edsoo.ru/7d18834b
IUIOCKOCTH
[leprieHauKyIsAp U
| e peeromes o Bmores 10K
g >, https://m.edsoo.ru/33c477d3
PACCTOSIHHE OT TPSIMOU 10
IUIOCKOCTH
[lepnenaukyisip u
| o e o o 10K
A . https://m.edsoo.ru/66fefadd
paccTosHUE OT MPSIMOM JI0
[UIOCKOCTH
Ilepnienaukymsp u
3B romen o mookocr, Bubmiorexa LIOK
o > https://m.edsoo.ru/a5b7b8e3
PacCTOSIHHE OT MPSIMOU 10
IUIOCKOCTHU
Hepnernkyip i bu6mmoreka IIOK
34 HaKJIOHHBIE: PACCTOSHUE OT

TOYKH OO0 IINIOCKOCTH,

https://m.edsoo.ru/dbee22bc




PaCCTOSAHHUC OT HpﬂMOfI a0
IIJIOCKOCTHU

VYTIIbI B IPOCTPAHCTBE:

35 YTOJ MEXAY NPSMOU U bubmmorexa ITOK
https://m.edsoo.ru/6b61b2b4
IIJIOCKOCTBIO
BYI'PaHHBIN yTOJI
36 fI/IIZeIEIHHﬁ yrg]n ’ bubmmorexa ITOK
https://m.edsoo.ru/5fa0b3ce
JIBYTPaHHOTO yIJja
BYI'PaHHBIN yTOJI
37 fHIZeII;IHBIﬁ yan ’ bubmmorexa HOK
https://m.edsoo.ru/c7c777ed
JBYTPAHHOTO yIJIa
[lepneHIMKYIPHOCTD
38 IJIOCKOCTEM: IIPU3HAK bubanoreka [JOK
MEPIECHANKYISIPHOCTH https://m.edsoo.ru/ec3e2da3
JIBYX IIJIOCKOCTEMN
[lepnenauKyJISIpHOCTD
39 IJIOCKOCTEMN: IPU3HAK bubanoreka [HOK
MEPIIEHINKYIISIPHOCTH https://m.edsoo.ru/ed9e2a8e
JIBYX IIJIOCKOCTEMN
[IepnenauKyJISIpHOCTD
40 IJIOCKOCTEMN: IPU3HAK bubanoreka [HOK
NEPIEHIUKYIIIPHOCTH https://m.edsoo.ru/ba75dc57
JBYX IIJIOCKOCTEMN
A1 Teopema o Tpéx bubnuoteka [IOK
NEPIEHIUKYIIIpax https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bu6mmorexa HOK
NEePIEHIUKYJISIpax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubnuoteka [IOK

NEePIeHIUKYIIsIpax

https://m.edsoo0.ru/91246736




44

45

46

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

[ToHsiTHE MHOTOTPAHHHKA,
OCHOBHBIE 2JIEMEHTHI
MHOTOTpaHHUKA,
BBINYKJIbIE I HEBBIITYKJIbIC
MHOTOTPaHHUKH,
pa3BEPTKa MHOTOI'PAHHHKA

[Ipu3sma: n-yrosipHas
pu3Ma; TpaHu U
OCHOBAaHHS MIPU3MBI;
npsiMasi 1 HaKJIOHHas
npu3Mbl; OOKOBas 1
NIOJIHAsl IOBEPXHOCTH
IPU3MBI

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad

47

[Tapamnenenunen,
MPSIMOYTOJIbHBIN
napajuiesIenuIiel U ero
CBOMWCTBA

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

48

[Mupamuaa: n-yrojabHast
nMpamMu/Ia, TpaHd 1
OCHOBAHHE MTUPAMU/IBL;
OOKOBas U IMOJIHAS
MIOBEPXHOCTH IMHPAMHM/IBI;
NpaBUJIbHAS U yCCUEHHAS
nUpamMuIa

bu6nmuoreka [IOK
https://m.edsoo.ru/fblcd0as




49

50

[IpaBuiibHBIE
MHOTOTPaHHUKH: TIOHITUE
MPaBUIILHOTO
MHOTOTPaHHUKA;
npaBUjIbHAS MPU3Ma U
NpaBUJIbHAsA MUPAMU]IA;
MpaBUJIbHAS TPEYTOJIbHAS
nUpaMuIa 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: CUMMETPHUS
OTHOCHUTEJIBHO TOYKH,
IIPSIMOM, TUIOCKOCTH.
DneMEHThl CHMMETPHUH B
nupamMuaax,
napajuielenuIe1ax,
IIPaBUJIbHBIX
MHOTOTpaHHUKAaX

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

52

Brruncnenne pneMeHTOB
MHOTOTPaHHUKOB: p&Opa,
JIMarOHaJu, YIJIbl

bu6nmmoreka LIOK
https://m.edsoo.ru/6¢cdbecef

53

[Tmomans 0OKOBOM
MTOBEPXHOCTH U MOJHOMN
MOBEPXHOCTHU MPSAMOU
MPU3MBI, TJIOLIAb
OCHOBAaHUU, TEOpEMa O

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




OOKOBOI MOBEPXHOCTHU
MPSIMOM TIPU3MBbI
[Tmomans OOKOBOM
MOBEPXHOCTH U
MTOBEPXHOCTH MPABUIIbLHOM

bu6anoreka IIOK

>4 THIPAMHZIBT, TEOPEMA O https://m.edsoo.ru/5603e30b
I0maau OOKOBOM
ITOBEPXHOCTH YCEUEHHON
MU PAMHUJIBI
55 KonTponbsHas pabora no bubanoreka LHOK
teme "MHororpaHHuKH" https://m.edsoo.ru/a95f5c04
N bubnuoreka [IOK
>6 Momsrue 06 06neme https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
>7 O6bEM mupamu el https://m.edsoo0.ru/235171b3
N bubnuoreka [IOK
>3 O6nEm mupanu b https://m.edsoo.ru/f47dfefd
" bubnuoreka [IOK
59 O6nm mapamATsL https://m.edsoo.ru/79¢10312
N bubnuoreka [IOK
60 O6bEM mupamue! https://m.edsoo.ru/2faadc3f
" bubmuoreka [IOK
01 OObEM MpH3MbI https://m.eds00.ru/79853608
n bubnuoteka [IOK
62 O6nEm npu3MEL https://m.edsoo.ru/1e053890
63 O0BEM TTPU3MBI bubmmorexa HOK

https://m.edsoo.ru/482d3f51




KonrtponpHnas pabota no
64 TeMe "OOBEMBI
MHOTOTpaHHUKOB"

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

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

65

[ToBTOpEeHUE, 0600IICHNE
cUcTeMaTH3alus 3HaHUI.
Beruncnenue paccTostHum:
MEXy IBYMsI TOUKaMH, OT
66 TOYKH J10 PSIMOH, OT
TOYKH 10 IIOCKOCTH,
MEXTY
CKPEIITHUBAIOITUMUCS
PSMBIMHU

Hrorosas KOHTpOIBHAS

67 paborta

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

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

bu6mmoreka [IOK
https://m.edso00.ru/b9146bc0

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

68 CKPEIIHBAOITUMUCS
MPSIMBIMU, M@Ky PSIMOM
1 IJIOCKOCTBIO,
JIBYTPAaHHBIX yTJIOB, YTJIOB
MEXYy IIOCKOCTSIMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

bu6nmmoreka LIOK
https://m.edsoo.ru/56765e8b




11 KUIIACC

KoauuecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Kontpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoThI padoThI pecypcnl

Cdepa u map: 1eHTp,

1 panuyc, TMameTp; 1 bubnuoreka [IOK
TUIOIIA/Ib TIOBEPXHOCTH https://m.edsoo.ru/0341bc2b
cdepsl
B3aumHoe pacrionoxxenue

) chepsl U MIOCKOCTH; 1 bubnuoreka [IOK
KacaTeJbHas IIJIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; momanb chepsl

3| mapea mmscome | buGnorexa LIOK

P ) https://m.edsoo.ru/bc15f7f2

CeueHnns mapa
[nnuHapuyeckas
TTOBEPXHOCTb,

4 Ogﬁi?mﬁ?eecmﬁ 1 bubmorexa IIOK
1 P https://m.edso00.ru/6054b8c1
MMOBEPXHOCTH, OCh
UWINHIPUYECKON
MMOBEPXHOCTH
[unuHap: ocHOBaHUSA U

. 621(01331;1 nozeEXH?fTb, 1 Butmiorexa [[OK
OOPAsyIotai i 0¢b, https://m.edsoo.ru/188f6216
[UIOIaab OOKOBOU U
IIOJIHOM ITOBEPXHOCTU

6 N3obpaxenue nunuHapa 1 bu6mmoreka [IOK

Ha IUIOCKOCTHU. Pa3BépTka

https://m.edsoo.ru/016e25eb




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

Konnueckas
MTOBEPXHOCTb,
o0pa3yrolire KOHUYeCKOH
MMOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOMH
MTOBEPXHOCTH

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

Konyc: ocHoBanue u
BepIIMHa, oOpasyromas u
0Ch; TUIONIAIh OOKOBOM U
MIOJIHOM ITOBEPXHOCTHU

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

10

VY ceu€HHBIN KOHYC:
00pa3yroIIye 1 BBICOTA;
OCHOBaHMS 1 OOKOBas
MMOBEPXHOCTh

N3o06pakenne koHyca Ha
mIockocTu. Pa3BépTka
KoHyca. CedeHuns KOHyca
(TUTOCKOCTHIO,
MapajuIeIbHOU
OCHOBaHHMIO, U
TUTOCKOCTHIO,
MPOXOSIIEN Yepes
BEpIIHHY)

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

bu6mmoreka IIOK
https://m.edsoo.ru/Obde1be&




KoMOunanms tein

1 SE— bu6mmoreka [IOK
https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHororpassuk,
o | S oxo e B 10K
’ https://m.edsoo.ru/0Ob136158
MHOT'OTPaHHUK HJIA B TEJIO
BpaleHUs
13 g?ﬁﬁﬁﬁiﬁiﬁfﬁfﬁi Bubnmorexa LIOK
. https://m.edsoo.ru/26a03fb7
00BEMOB Tell
N bubnuoreka [IOK

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

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

16 COOTHOIIICHUST MEXKTY bubmuoreka [IOK
IJIOIIAIIMH https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMaMU
MMOJOOHBIX TEIl
KonTponbsHas padora 11

17 TGOMal\I/I)(')'TCJ'Ia BI;)a?I(I)eHI/I;‘ bubmmorexa [HOK

https://m.edsoo.ru/4a33a8ab
u "O0beMbl TeI"

18 Bekrop Ha miiockocTy U B bu6mmorexa [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb

19 CroxeHue U BBlYUTaHUE bubnuoteka [IOK

BEKTOPOB

https://m.edsoo.ru/23f4£f089




YMHOKEHHUE BCKTOpPA Ha

bu6mmoreka [IOK

20 YUCIIO0 https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa mo

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

2 CBSI3aHHBIX C bubnuoreka [IOK
MIPUMEHEHHUEM MPABUII https://m.edso0.1u/5a827900
JNENUCTBUM C BEKTOPaAMHU

s | oo BuSorsa 10K

https://m.edsoo.ru/d3alfe30
T€OMETPUUECKUX 33724
[IpssmoyronpHas cucrema
KOOpAHMHAT B

24 MPOCTPAHCTBE. bubanoreka [HOK
Koopaunarsl BexTopa. https://m.edsoo.ru/48db7058
[Ipocrenimme 3anauu B
KOOpAMHATaX

35 Cuammpros mposmesrm uGmrorera LIOK

https://m.edsoo.ru/725effc4
BEKTOPOB
Brruncnenue yrios
26 Memn}cljfpmfbeﬁon bubmmorexa OK
https://m.edsoo.ru/8efbe78e
TIJIOCKOCTSIMU
KounTponsHas pabora o
7 TeMe "BekTopsl n bubanoreka [JOK

KOOPAMHATHI B
npoctpaHcTse"

https://m.edsoo.ru/77c22f{c5




28

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

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

29

30

[ToBTOpEHuUe, 06001IEHNE
U cHUCcTeMaTH3alus
3HaHUi. OCHOBHBIE
¢burypsl, GakTbl, TEOPEMBI
Kypca IUIAaHUMETPHUH

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

bubnuoreka [IOK
https://m.edsoo.ru/078cd 184

bubnuoreka [IOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpenue, 06001IIEHNE
U CHCTEMaTH3alHsI
3HAHUW. 3a1aun
TUTAHUMETPUU H METO,TbI
UX PEIICHUS

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

32

33

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

Hrorosas KOHTpOJIbHAS
pabota

bu6nmmoreka LIOK
https://m.edsoo.ru/74b2ad91

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

34

[ToBTOpEHue, 06001IeHNE
U CUCTEMaTH3alus
3HAHUU

bu6nuoreka LIOK
https://m.edsoo.ru/f465d10e
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOTI'PAMMOBI

10 KJIACC

Kon

NpoBepPsIeMOro
pe3yJabTaTa

7
7.1

7.2

7.3

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHUS
OCHOBHOM 00pa30BaTe/ILHOI NMPOrPpaMMbl CpeIHero 001ero
oOpa3oBaHus

['eomeTpus
OniepupoBaTh NOHATUSIMU: TOUKA, NIPSMas, INIOCKOCTh

HpI/IMeHHTB AKCHUOMBI CTCPCOMCTPUHU U CICACTBHA H3 HHUX IIPH
PEIICHUHN TCOMCTPHUYCCKUX 3a/1a4

OnepupoBaThb MTOHATHSAMMU: MapaJuIeIbHOCTh u
MIEPIEHANKYJIIPHOCTD IPSIMBIX U INIOCKOCTEN

7.4

7.5

7.6

KnaccupuuupoBaTh B3aMHOE pacloIOKEHUE MPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE

OnepupoBaTh  NOHATHUSAMM:  JBYI'PAHHBIA  Yroj, TIpaHHU
JIBYTPaHHOTO YIJa, peOpo IBYTPAHHOIO yTia, JIMHEWHBINH Yroi
IBYTPaHHOTO yIJIa, TpaJdyCHas Mepa JIBYIPaHHOIO yria
OnepupoBaTh MOHATHAMM: MHOTOIPDAaHHUK, BBIIYKJIBIA U
HEBBIIIYKJIBI ~ MHOTOTPAaHHUK, JJIEMEHTbl MHOTOIPAaHHMKA,
IIPaBUJIbHBIA MHOTOIPAHHUK

7.7

7.8

Pacno3naBath OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (MMHMpaMHJA,
npu3Ma, MPSIMOYTOJIbHBIN MapajuieNenunes, Kyo)

KnaccudunupoBaTh MHOTOTpaHHHWKH, BbIOUpass OCHOBAHUS JIJIs
KJIaccupuKauu (BBIMYKIbIE W HEBBITYKIbIE MHOTOTPAHHHUKU,
paBUJIbHbIE MHOTOTPAHHUKH, MPSIMbIE U HAKJIOHHBIE IPHU3MBI,
napasuieNenuIe bl)

7.9

OHGpHpOBaTI) MOHATUSAMMA: CCKyIlad IIIOCKOCTb, CCYCHUC
MHOT'OI'PaHHHUKOB

7.10

7.11

OOBSACHATH MPUHLMIIBI TOCTPOCHUSI CEUYCHUH MHOTOTPAHHUKOB,
HCIIOJIb3YsI METOJ CJIEIOB

CtpouTh ceueHUS  MHOTOTPAaHHUKOB  METOJOM  CJIENOB,
BBITTOJTHATH (BEIHOCHBIE ) TUIOCKUE YEPTEIKU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (UTYD: BH]I CBEPXY, COOKY, CHU3Y

Pemats 3amaun Ha HaXO0XACHUE I'€OMETPUUYECKUX BEIUYHUH I10
o0pazuaM WM  ajNropuTMaM,  INPUMEHSsS  U3BECTHBIE
AQHAJIUTUYECKUE  METOAbl  IIpU  PEIICHUH  CTaHAAPTHBIX
MaTEMaTHUYECKUX 3a/Ja4 Ha BBIYMCIEHUE PACCTOSHUM MEXKIY
JIBYMsI TOUKaMH, OT TOYKH 10 MPSMOU, OT TOYKH 10 INIOCKOCTH,
MEXKy CKPELIMBAIOIIMMUCS MPSMBIMU




7.13

Pemats 3amaum Ha HAaXO0XACHUE I'€OMETPUUYECKUX BEIWYHUH I10
oOpazuaM  WJIM  ajNropuTMaM,  NPUMEHSSI  U3BECTHBIE
AQHAJIUTUYECKUE  METOAbl  IIpU  DPEIICHUH  CTaHAAPTHBIX
MaTeMaTU4EeCKUX 3a1ad Ha BBIUMCIEHHE YIVIOB  MEXAY
CKPEILIUBAIONIUMUCA IIPAMBIMU, MEXAY NPAMOU U IUIOCKOCTHIO,
MEXKy INIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Brruucnsate 00bEMBI U TUTOIIAIU TOBEPXHOCTENH MHOTOTPAHHUKOB
(mpu3ma, nupamuaa) c MOpUMEHEeHHEM (QOpMyJl, BBIYUCISTH
COOTHOILIEHUSI MEXKIY IUIOMAIsIMU TMOBEPXHOCTEH, 00BEMaMu
MOAOOHBIX MHOTOT'PAaHHUKOB

7.15

OnepupoBaTh MOHATUSAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPHH, ILIEHTP, OCb M IUIOCKOCTb
CUMMETPHUH (PUTYPBI

7.16

7.17

7.18

7.19

W3Bnekars, npeoOpa3oBbIBAThH " WHTEPIPETUPOBATH
MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUUECKHUX (DUTypaXx,
MIPEICTABIEHHYIO Ha YEePTEKaxX U PUCYHKAX

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

[IpuMeHsTh pocTeime NporpaMMHbIE CPEACTBA U HIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHUCTEMBI npu peleHnmn
CTEPEOMETPUUECKUX 3a]au

[IpuBoaUTE TpUMEpPBl MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B

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

7.20

11 KIIACC

Kon
MpoBepsieMoro
pe3yJjabTaTta

6
6.1

[IpuMeHATh MOJIyYEeHHBIE 3HAHUS HA IPAKTUKE: aHAJIU3UPOBATH
pealibHble CUTyallMd W NPUMEHSTh H3YyUYECHHBIE IIOHATUS B
rpoliecce NoUcKa pelieHusl MaTeMaTH4eCcK CcpOpMyTUPOBAHHON
npoOJieMbl, MOJEIUPOBATh pEalbHbIE CHUTYalldd Ha S3bIKE
r€OMETPHH, HCCIIEN0BATh IIOCTPOCHHBIE MOJENH c
UCIIOJIb30BAHUEM T€OMETPUUYECKUX IMOHATUI U TEOPEM, amnmapara
anreOpbl, pemarb MpakTUYeCKue 3ajJauyd, CBA3aHHbBIE C
HAax0KJICHUEM T€OMETPUUYECKUX BEJINUNH

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTAThl OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHON NMPOrPpaMMbI CPpeIHEro 001ero
o0pa3oBaHus

I'eomeTpus

OnepupoBaTh MOHATUAMH: UWIUHAPUYECKAs TOBEPXHOCTD,
oOpazyiouie  UUWIMHAPUYECKONM  MOBEPXHOCTH,  UWJIMHJIpD,




KOHUYECKast TIOBEPXHOCTb, oOpa3zyromiue KOHUYECKOU
MMOBEPXHOCTH, KOHYC, Cheprueckasi 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, IIIAPOBOM CEKTOP

Boruncnare 00bEMBI U IUTOMIAU MTOBEPXHOCTEHM Tell BpalleHUs,
T€OMETPUUECKHUX Tell C IPUMEHEHHEM (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

BbIOAHATE  (BBIHOCHBIE) IUIOCKHE YEpPTEKU U3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUEHUS TeJl BPaLIeHUs

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

6.12

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

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIONTHATE 1eHCTBHS CIIOKCHHS BEKTOPOB, BEIYNTAHUS BEKTOPOB
U YMHOXXEHHS BEKTOpa Ha 4YHCIO, OOBSACHITh, KaKHMHU
CBOIiCTBAMH OHH 00J1a4ar0T

6.15

[IpumeHsTh npaBuiIo Napajuiesenuneaa Npyu cI0KEHUU BEKTOPOB

6.16

6.17

6.18

OnepupoBaTh  MOHATUSMH:  JIEKAPTOBBI ~ KOOPJAMWHATHI B
MIPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOpJMHAThl BEKTOpa, YroJl MEXAy BEKTOpAaMH, CKaJspHOE
NPOU3BEICHUE BEKTOPOB, KOJUIMHEApPHbIE M KOMILJIaHApHbIE
BEKTOPBI

HaxoauTe cyMMy BEKTOpPOB M MPOMU3BEIEHNE BEKTOPA HA YHUCIIO,
yroil  MeXAYy  BEKTOpaMH, CKaJspHOE  MPOMU3BEJICHUE,
packiIaablBaTh BEKTOP MO JBYM HEKOJIJIMHEAPHBIM BEKTOpaM

3amaBaTh IJIOCKOCTh YpPaBHEHHUEM B JEKapTOBOM CHUCTEME
KOOpJUHAT




6.19

Pewats 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

[IpumensTh npocTeiime NporpaMMHbIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI npu penieHuun
CTEpEOMETPUUECKHX 3a]1a4

6.22

HpI/IBOI[I/ITI) IMPpUMCPbI MATCMATUYCCKHUX SaKOHOMepHOCTeﬁ B
npupoac MW JKHU3HH, PAaCIlO3HABATL IIPOSABIICHHUC 3aKOHOB
reoMCeTpUn B HCKYCCTBEC

6.23

[IpumeHsATh MoNMyyYeHHBbIE 3HAHMUS HA MPAKTHKE: aHAJTM3HPOBATh
peabHble CHUTyallUM MW IPUMEHATh H3yYeHHbIE TOHATHS B
MpolLecce NOoUCKa pelIeHUsl MaTeMaTHYeCKH C(pOPMYITUPOBAHHON
npoOJemMbl, MOJAEIUPOBaTh peajbHbIE CUTyallUd Ha S3bIKE
TEOMETPUHU,  HCCIEN0BaTb  IOCTPOECHHBIE  MOJENIH €
MCIIOJIb30BAHMEM I'€OMETPUYECKUX MOHITHI U TEeOpeM, ammapara
anreOpbl, pemaTh MpPaKkTUYECKUE 3a7ayd, CBA3aHHbIE C
HaXO0XJICHUEM I€OMETPUYECKUX BEIHYNH




IMPOBEPAEMBIE 2JIEMEHTbBI COOEP) KAHUSA

10 KJIACC

Kon

7.1

7.2

7.3

IIpoBepsieMbIii 3J1IEMEHT COEePKAHUSA

['eomeTpus

OcHoBHBIE TOHATHS  cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBo. [loHsITHE 00 AKCMOMATUYECKOM MMOCTPOCHUU CTEPEOMETPHU:
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.
Yl ¢ COHampaBIICHHBIMM CTOPOHAMH, YIOJI MEXAY MpAMBIMU B
npocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEW: MapauielbHbIE INIOCKOCTH,
CBOMCTBA NapaJUIeNbHBIX IIOCKOCTEH. [IpocTeiimme npocTpaHCTBEHHBIE
¢Gurypbl Ha IJIOCKOCTH: TETpa’ap, KyO, Mapaiiesenunes, MOCTPOeHHE
CeYeHUN

[lepneHUKYIAPHOCTH IPSIMOM U MJIOCKOCTHU: IEPIEHAUKYIISIPHBIE NIPSAMbBIE B
IIPOCTPAHCTBE, NPSIMBIE MapaJUIeIbHbIE U NEPIEHANKYISIPHBIE K INIOCKOCTH,
IIPU3HAK NEPIEHAUKYIAPHOCTU NPSAMOU U IUIOCKOCTH, TEOPEMA O INPSAMOU
NEPNEHIUKYISPHON IIIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEKY MTPAMON
U IUIOCKOCTBIO, JBYTPAHHBIA YIOJI, JUHEWHBIM YroJl ABYIPAHHOIO YIJIA.
[lepneHauKyassp W HAKJIOHHBIE: PACCTOSHUE OT TOYKH 1O IUIOCKOCTH,
paccTosiHME OT MPSAMOM /0 TUIOCKOCTH, MPOEKUUsl (UTYphl HA IUIOCKOCTb.
[lepneHAUKYIAPHOCTD IUIOCKOCTEH: MPU3HAK IEPHNEHIUKYIAPHOCTH IBYX
mockocteil. Teopema o TpEX NepHeHIUKyIsIpax

7.4

7.5

ITonsiTHE MHOTOIrpaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIbIE
U HEBBINYKJIbIE MHOTOIPaHHUKM, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-
yrojpHas IpuU3Ma, IPaHd U OCHOBAaHWS IPU3MBI, IpsIMas W HAKJIOHHAas
npu3Mbl, OOKOBas M TOJIHAs TOBEPXHOCTh NpuiMbl. [lapamienenumnen,
IIPSAMOYTOJIBHBIN NMapajljIesIenunes U ero cpovicrsa. [lupamuaa: n-yroiabHas
nupaMuia, TpaHd U OCHOBAHME MUPaMUIbl, OOKOBAs U MOJTHAsI TOBEPXHOCTh
NUpPAMH/Ibl, TPaBUJIbHAsg M YyCEYEHHAs NUPAMHUJA. DJIEMEHThI NMPU3MBI U
nupamMuapl. [IpaBUnbHBIE  MHOTOIDAHHMKM: TOHATHE  IPaBUIBHOTO
MHOT'OTpaHHUKa, [IPAaBUJIbHAS IIPU3Ma U ITPAaBUJIbHAS TMPAMUJIA, IIPABUJIbHAS
TpeyroJibHas MHpaMuAa W MPaBWIBHBIN TeTpadap, KyO. IIpeacraBnenue o
MPaBUJIBHBIX MHOTIOTPaHHUKAaX: OKTa’Ap, MAOJAEKa’Ap M HUKOCAdIpYyrue
Ceuenust npU3Mbl U TUPAMUJIbI

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, HPSIMOM,
IUIOCKOCTH. ODJIEMEHTBl CHUMMETPUM B NHUpamMuiax, MNapajuienenunenax,
IIPaBUJIbHBIX MHOTOI'PAaHHUKAX




7.6

Briuncnenue 531€MEHTOB MHOTOTPaHHUKOB: pEOpa, JHMAaroHai M, YrJbl.
[Tnomaas GOKOBOW MOBEPXHOCTU M MOJHOM MOBEPXHOCTH HMPSIMOU IIPU3MBI,
IJI0IIA b OCHOBAaHHUH, TeopeMa O OOKOBOM MOBEPXHOCTU MPSIMOM MPHU3MBI.
[1nomans 6OKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOW MUPAMUIbL,
TeopemMa o MIomaan ycedéHHor nupamunbl. [lorstue 06 o00bpEmMe. 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, 00pasyromas U OCh, IJIOMIAAL OOKOBOW M TIOTHOM
TMOBEPXHOCTHU

6.2

Konnueckasi moBepXxHOCTh, 00pa3yroiire KOHUMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKON moBepXHOCTU. KOHycC: OCHOBaHME U BEpIIMHA,
oOpa3yroIas v 0Ch, IJIOIIAIb OOKOBOM M MOJIHOW TTOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrolue U BEICOTa, OCHOBaHMS 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 Ten BpalmieHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIN OKOJIO cepsrl, cepa, BIHCAHHAS] B MHOTOTPAHHUK, WIH TEIO
BpaIeHus

[Tonsatue 06 o06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00
00béMe MPAMOYTOJBHOTO Mapajuiesienuneaa u cieactsus uz He€. O0bEM
HWINHAPa, KoHyca. OO0BEM 1apa u mionanb chepsl

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

6.8

Ceuenuss mwiuMHApa (MapajyielbHO W TNEPIEHIUKYJISIPHO OCH), CEUYECHHUS
KOHyca (MmapajieIbHOE OCHOBAaHHIO M IPOXOJAIIEE 4YEpe3 BEPIIMHY),
cedyeHus 1mapa

6.9

Bektop Ha mockocth W B mpocTpaHcTBe. ClOKeHHE M BBIYUTAHHE
BEKTOPOB. Y MHOKEHUE BEKTOpa Ha 4ucio. PasnoikeHue BekTopa Mo TpéM
HEKOMIUIaHapHbIM BekTopaMm. IIpaBuno napamnenenunena. Pemenue 3anay,
CBSI3aHHBIX C IPUMEHEHUEM TPABUJI ACHCTBUIN C BEKTOpaMU

6.10

[IpsmoyronpHas cucremMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaThl
BekTopa. [Ipocreimme 3agauym B KOOpAMHATAX. YTOJ MEXAY BEKTOPAMMU.




CkansipHO€E IPOU3BEIEHHE BEKTOPOB. BhIunciieHne yrioB Mexay NpsiMbIMU
U IUIOCKOCTAMHM. KOOpAMHATHO-BEKTOPHBIM METOA IIPU  PELICHUU
FCOMETPUUYECKUX 3a1aY




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

Brnagenne meTtomamum J0Ka3aTeNnbCTB, aNrOPUTMaMHU pPELLEHUs
3aa4; yMmMeHue (GopMyIupoBaTh M ONEPUPOBATH MOHSITHIMHU:
ompeleNeHne, akcuoma, Teopema, CIIEJICTBUE, CBOMCTBO,
MpPU3HAK, J0Ka3aTelbCTBO, PABHOCHUIIBHBIE (POPMYIUPOBKHY;
OPUMEHSTh UX; yMEHHe (QOopMyIupoBaTh OOpaTHOE W
MPOTUBOTONIOKHOE  YTBEPXKJEHUE, TPUBOJIUTH TMPUMEPHl U
KOHTPIPUMEPBI,  UCMOJB30BaTh  METOJ  MaTeMaTH4eCKOM
WHIYKIUU; TPOBOAUTH JIOKA3aTENIbHBIE PACCYXACHHUS TpU
pelIeHUH  3a/ay, OLEHUBATh JIOTUYECKYIO MPaBUJIBHOCTH
paccyX/IeHUil; yMEHUE ONEpUPOBATH MOHATUSIMU: MHOMXECTBO,
MOJIMHOKECTBO, ~ ONEpalMii  HaJ  MHOXKECTBaMHU; YMEHHUE
UCIIOJIb30BaTh ~ TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
ONMMCAHUS PEATBHBIX IMPOLIECCOB M SIBJICHUM M NpPHU PEIICHUU
3a/1a4, B TOM 4YHCIIe€ M3 JIPYTHUX Y4YEOHBIX MPEIMETOB; YMEHUE
OTepUpPOBATh MOHATHUSAMU: Tpad, CBSA3HBIN rpad, IepeBo, IUKI,
rpad Ha MJIOCKOCTH; yMEHHE 3aJaBaTh M ONMCHIBATH Ipadbl
pPa3TUYHBIMU CTIOCO0aMM; UCIONB30BaTh Tpadbl MPU PEIICHUU
3a1a4y

YMeHne onepupoBaTh MOHSATHSAMH: HATypalbHOE YUCIO, IIEJI0e
YHCII0, CTEMEHb C IEJIBIM TI0Ka3aTejeM, KOPEHb HaTypalbHOU
CTETICHHU, CTENEeHb C pPalMOHAJIBHBIM TOKa3aTelieM, CTEMEHb C
NCHCTBUTENBHBIM TIOKa3aTeneM, JorapudM dYucia, CHHYC,
KOCHUHYC M TaHTE€HC MPOU3BOJIBHOTO YKCJIa, OCTATOK 10 MOJYIIIO,
palMoHAIEHOE YHCIIO, WPPAIMOHATBHOE YHCIIO, MHOXKECTBa
HATYPaJIbHBIX, IEJbIX, PAIlMOHATIBHBIX, JEHCTBUTEILHBIX YUCEN,
YMEHHE WCIOJIb30BaTh MPU3HAKK JICTUMOCTH, HaWUMCHBIIUN
o0l JenuTens W HauMEHbIee o0IIee KpaTHOe, alTOpPUTM
EBxinma mpu pemieHur 3aad; 3HAKOMCTBO C Pa3IUYHBIMU
MO3UITMOHHBIMU CUCTEMaMH CUWCJICHUS; YMCHHE BBIITOJHATH
BBIYMCIICHUE 3HAYEHUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTemeHsMH U  Jorapudmamu, mpeoOpa3oBaHus JIPOOHO-
paIMOHANILHBIX BBIPAKECHHUH; YMEHHE ONIEPUPOBATH MOHSTUSIMU:

MIOCJIEOBATENBHOCTD, apudmMeTnIeckas porpeccus,
reoMeTpuyeckas — nporpeccusi, OecCKOHeYHO  yObIBaroIas
reoMeTpuyecKas IPOrpeccusi; yMeHue 3a1aBaTh

IIOCJIEIOBATEIbHOCTH, B TOM YHCJIE€ C MOMOIIBIO PEKYPPEHTHBIX
bopMyI; yMEHHE ONIEPUPOBATD MOHATHIMH: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMILJIEKCHBIE YMCJIA, MOIYJIb M apPryMEHT




KOMITJIEKCHOTO 4YuCia, (GopMa 3amucud KOMIUIEKCHBIX YHCEel
(reoMeTpuyeckasi, TPUTOHOMETpUYECKass U aireOpanyeckas);
yMETh  MPOU3BOAUTH  apuU(PpMETHUYECKUue  JEeHUCTBUA  C
KOMIUIEKCHBIMU YHCIIAMH; IPUBOJIUTH IPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATUSIMU: MaTpUlla 2X2 U
3x3, oOmpenenuTeslb  MAaTpPUIbl, TEOMETPUYECKUUA  CMBICI
OTpeeIUTeNs

YMmenue OIIepupOBaTh HOHSTHUIMMU: paloHaJbHBIE,
UppalOHAIIBHEIE, IIOKAa3aTeJIbHbIE, CTETICHHBIE,
Jorapu(MUUECKUe,  TPUTOHOMETPUYECKHE  YpPaBHEHUS U
HEPABEHCTBA, UX CHUCTEMBI; YMEHHE OIEpUPOBATH INOHITHIMMU:
TOXKAECTBO, TOXKAECCTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMA  ypaBHEHMMU U HEPABEHCTB,
PAaBHOCHJIBHOCTb YPAaBHEHHM, HEPABEHCTB M CHUCTEM; yMEHHUE
pelmaTe YpaBHEHMS, HEPABEHCTBA W CHUCTEMBI C IIOMOIIBIO
pa3IuYHBIX IPUEMOB; pellaTh YpPaBHEHMs, HEPABEHCTBA U
CHUCTEMBI C MapamMeTpOM; NPHUMEHATh YpaBHEHHUs, HEPABEHCTBA,
UX CHUCTEMBI JUIsl pElIeHMs] MaTeMAaTHUYECKHX 3ajad W 3a1ad U3
pa3IUYHbBIX 00JIacTEeN HAYKU M pealbHOU KU3HU

YMeHune omnepupoBaTh MOHATUSIMHU:  (DYHKIHA, YETHOCTH
(GyHKIMHU, TEPUOINYHOCTD QYHKIIMU, OTPAaHUYEHHOCTh QYHKITUH,
MOHOTOHHOCTH (DYHKITUH, IKCTPEMYM (PYHKIIUH, HAaUOOJbIIEE U
HavMEHbIIIee 3HaUeHUs (YHKIIMHN HA TPOMEXYTKE, HEMTPEPHIBHAS
GyHKIMSA, acUMITOTHl rpaduka (QYHKIMH, TIepBas U BTOpPas
Mpou3BOHASA (DYHKIIUU, TEOMETPUUECKUN U (PU3UUECKUI CMBICIT
NPOU3BOJIHOM, TEpBOOOpa3Hasi, ONPEACNEHHBI  HMHTErpal;
YMEHHE HaxXOJUTh aCUMMTOTHI Tpaduka (QyHKIHH, yMEHUE
BBIYUCIIATh TIPOU3BOAHBIE CYMMBI, MPOW3BECHUS, YACTHOTO U
KOMIO3UIIMU (PYHKIMI, HAXOJUTh YpaBHEHUE KacaTelbHON K
rpapuky  QyHKOMHM, yMEHHWE  HAXOAWTh  IMPOW3BOIHBIC
AJIEMEHTAPHBIX (PYHKIIMI; yMEHHE UCIOJIb30BaTh MPOU3BOIHYIO
JUIsT  UccienoBaHus  (QyHKIMM, HaXOAWTh HAWOOJbIINE U
HaUMEHbIIME  3HA4YCHHWs  (QYHKIUH;  CTPOUTh  Tpaduku
MHOT'OYJICHOB C KCHOJIb30BAaHMEM ammnapara MaTeMaTH4eCKOro
aHajgu3a, TOPUMEHATh NPOUZBOAHYIO  JUJII  HAXOXKICHHS
HAWJIY4IIeTO PEIICHUs B MPUKIIATHBIX, B TOM YHCIIE COLUATBHO-
SKOHOMUYECKUX U (PU3MUECKUX 3a/1auax; HaXOJUTh IUIOMIAJAN U
00BEMBI (UTY C TIOMONIBI0 HMHTETpAia; MPUBOAUTH MPHUMEPHI
MaTEeMaTH4eCKOTO MOJICTUPOBAHUS c TTOMOIIIBIO
mudpepeHITnanbHbIX YpaBHEHUM

YMeHne onepupoBaTh MOHATHAME: Tpa@uK (YHKIMH, 00paTHAs
byHKIMs, KoMmo3unus — QYHKOWA, JUHEWHas  (QyHKIus,
KBaJpaTU4Hass (QYHKIHS, pallMOHaIbHAS (QYHKIIHS, CTETCHHAs
GyHKIMS,  TPUTOHOMETpHYECKHWE  (PyHKUHUH, oOpatTHbIe
TPUTOHOMETPHUECKHUE byHKIUH, HOKa3aTeNbHast u




norapupmudeckas (YyHKIMH; YMEHHE CTPOUTh TpaduKu
M3Y4YEeHHBIX (YHKUUH, BBIIOJHATH MpeoOpa3oBaHus TpapuKoB
(GYHKIMHA, UCHONB30BaTh I'paUKU U U3yYEHUS IPOLECCOB U
3aBUCUMOCTEH, MpH PEIIEHUU 3a4ad U3 JAPYTUX Yy4eOHBIX
IpPEMETOB U 3a/1a4 U3 peaibHON JKU3HU; BBIPAXKaTh (GOpMyJIaMU
3aBUCUMOCTH MEXIY BEJIMYMHAMM; HCIOJIb30BAaTh CBOMCTBA U
rpa¢uky QyHKUUH U1 pelIeHus ypaBHEHUH, HEpaBEHCTB U 3aj1a4
C mapameTpamH; H300pakaTb Ha KOOPIAMHATHOM IJIOCKOCTH
MHOYECTBA PELUICHUN YPABHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIC 33J]a4l Pa3HbIX THUIIOB (B TOM YHUCIE
Ha MPOIIEHTHI, 10K U YacTH, Ha JIBIKEHHUE, paboTy, CTOUMOCTh
TOBapOB M YCJIYT, HaJOrH, 3a7aud M3 OOJACTH yNpaBlIeHUs
JUYHBIMU U CEMEWHBIMHU (PMHAHCAMU); COCTABIISITH BBIPAKEHUS,
ypaBHEHHUsI, HEPABEHCTBA U MX CHUCTEMBI MO YCIOBHIO 3a/1auu,
HCCIEe10BaTh MOJIy4eHHOE perieHue u OIICHUBATH
NPaBAONOJOOHOCT  PE3yJbTaTOB;, YMEHHUE  MOJEIUPOBATH
peajgbHbIE CHUTyalldd Ha S3bIKE MaTEeMaTHUKH; COCTaBIATH
BBIPQ)KEHUS!, yPaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO
3a/layM, UCCIIEJ0BaTh MMOCTPOEHHBIE MOJENN C MCIOJIb30BaHUEM
anmapara anreOpbl, HHTEpIPETUPOBATh MOTYyUEHHBIN pe3yIbTat

YMeHue onepupoBaTh MOHSATHSIMU: CpelHee apu(PpMETHIECKOe,
MeAraHa, HaubOoyblllee W HaWMEHbIIEe 3HAYCHUS, pa3Max,
JIUCHEepCUs, CTaHIAapTHOE OTKJIOHEHUE YHUCJIOBOrO Habopa;
yMEHHE  W3BJEKaTb,  HWHTEPOPETUPOBaTH  HH(OpMAIHIO,
MpeiCTaBlIeHHYI0 B TabluIax, Ha JuarpaMmax, rpadukax,
OTPAXAIOLIYKD CBOWCTBA pEAJIbHBIX NPOLIECCOB U SIBICHUM;
MPeACTaBIATh MHPOPMALIUIO ¢ TIOMOUIbIO TAOJIUI] U AHArpamm;
HCCIEN0BaTh CTAaTUCTUYECKHE JaHHbIE, B TOM YHCIE C
OpUMEHEHHEM IpaUuecKux METOI0B U AJIEKTPOHHBIX CPEICTB;
rpaduuecku ucciaen0BaTh COBMECTHbIE HAOIOIEHUS C TIOMOIIBIO
JiarpaMM pacCcerBaHUsl U JIMHEWHOU pErpeccuu

YMenue onepupoBaTh MOHATHUSMHU: CIYyYalHbIA OMNBIT H
cily4aifHOe cOObITHE, BEPOSITHOCTD CIIyYallHOTO COOBITHS; yMEHHE
BBIUMCIIATh BEPOSTHOCTh C HCIIOJIb30BaHUEM TpadUUecKUX
METOJIOB; TMPHUMEHATH (OPMYINBI CIOXKEHHSI W yMHOXKCHHUS
BEpOATHOCTEH, (OpMylTy TMOJTHOW BEPOATHOCTH, (HOPMYIy
bepuynnu, xkomOunatopHble (akTel W (OPMYINBI; OLIEHWBATH
BEPOATHOCTH pealbHBIX COOBITUH; YMEHHE ONepUpoBaTh
MOHATHAMMU: Clly4yanHas BEJINYMHA, pacrpeneneHue
BEPOSITHOCTEN, MaTeMaTHYECKOE OXUAaHUEe, JUclepcus U
CTaH/JapTHOE OTKJIOHEHUE CIy4YallHOW BEJMYUHBI, (QYHKIUU
pacrpeneseHys U MIOTHOCTH PaBHOMEPHOTI'O, IIOKA3aTeJIbHOTO U
HOPMAJIBHOTO PACHpEeeNICHU; YMEHUE HUCIIOJb30BaTh CBOWCTBA
M3YYEHHBIX PACHPENEICHUN Ul peUIeHUs 3a4a4d; 3HaKOMCTBO C
HOHATUSIMU: 3aKOH OOJBIIMX YHMCET, METOJbl BBIOOPOUYHBIX




WCCNIEIOBAaHUN; YMEHUE MPUBOJUTH MPUMEPHl MPOSIBICHUS
3aKOHa OOJBIIUX 4YHCEN B NPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSAX; YMEHHE OIECpUPOBATh TOHATHUSAMH: COUYETaHUE,
MepecTaHOBKa, YUCJIO COYETAHUM, YUCIIO MEePECTaHOBOK; OMHOM
HproToHa; yMeHHe TNpUMEHATH KOMOHWHATOpHBIE (aKThl U
paccyXJeHHUsl NJisi PEIICHHsS 3a7ad; OLEHUBATh BEPOSTHOCTH
peaTbHBIX COOBITHI; COCTaBISATH BEPOATHOCTHYIO MOJEIb H
WHTEPIPETUPOBATH MOJYICHHBIN pe3ybTaT

YMeHHe onepupoBaTh MOHATUIAMU: TOYKA, MpsiMas, IIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JyY, BEJIMYMHA yIia, IJIOCKUI Yrod,
NBYIPAaHHBIA yroj, TPEXTPAHHBIA YroJl, CKpPELIMBAIOIINECS
NpsiMble, MapaJJIEIbHOCTh U MEPHEHAUKYISIPHOCTh HPSIMBIX U
IUIOCKOCTEM, Yron MeXAy MOpSIMbIMH, YTroJ MEXAY MOpSIMOU M
IJIOCKOCTBIO, YTOJl MEKIY IUIOCKOCTSMHU, PACCTOSIHHE OT TOYKHU
110 TUIOCKOCTH, PACCTOSIHUE MEKY IPSIMBIMU, PACCTOSIHUE MEXKTY
IUIOCKOCTSIMU; YMEHHME UCIIOJIb30BaTh IMPH PEIICHUH 3a]1a4y
M3y4eHHbIE (PAKThl U TEOPEMBI IJITAHUMETPUN; YMEHUE OLIEHUBATh
pasMeppl  OOBEKTOB  OKPYXAIOLIETO  MHpA; CTPOUTH
MaTeMaTUYECKUE MOJIETH C TOMOILBIO T€OMETPUUYECKUX MOHATUN
Y BEJIMYMH, PEIIaTh CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a7aUH
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YMeHue onepupoBaTh MOHATHAMHU: IUIOWAAb (QUTYpPbI, 00bEM
¢Gurypsl, MHOTOIpaHHHUK, MPABUIBHBI MHOTOTPAHHHK, CEYCHUE
MHOTOTPaHHUKA, KyO, Mapajulelenumes, MNpu3Ma, MMHPaMHa,
¢durypa v TOBepXHOCTh BpallleHUs, IIMIUHIP, KOHYC, 11ap, chepa,
TUTOMIAs CQEphl, MIONIaab MOBEPXHOCTH MHPAMUJBI, MIPU3MBI,
KOHyca,  [WIWHApa, O00bEM  Kyba,  IPSIMOYTOJIBHOTO
napajuielenuIeaa, MUPaMHIbl, MPHU3MbI, HWIMHAPA, KOHYCA,
mrapa, pa3BépTKa MOBEPXHOCTH, CEUSHHsS] KOHyca W IWJIMHIPA,
napajuieIbHble OCH WJIM OCHOBAHHIO, CEYEHHE I1apa, IIOCKOCTb,
Kacaromasicst cdepbl, NUIMHIPA, KOHYCa; YMEHHE CTpPOWTH
CeueHHe MHOTOI'paHHHUKA, 1300pa’kaTh MHOTOIPaHHUKH, (PUTYPHI
Y TIOBEPXHOCTH BPAIICHHS, X CEUSHHSI, B TOM YHCIIE C IIOMOIIBIO
JJIGKTPOHHBIX ~ CPEACTB; yMEHHME NPUMEHSATh  CBOWCTBA
TreOMETPUYECKUX (UTYyp, CaMOCTOSTENbHO (HOpMyIHpOBaThH
OTIpeNeNCHusT W3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3BI O
CBOMCTBAX M MPU3HAKAX T€OMETPUUECKUX (PUTYDP, 0OOCHOBHIBATH
WM OTIPOBEPraTh MX; YMEHHE MPOBOAUTD KJIacCUPUKAIUIO Uryp
MO0  PAa3JIMYHBIM  TNPU3HAKaM, BBIIOJHATH  HEOOXOJUMBIE
JIOTIOJTHUTENLHBIC TTIOCTPOCHUS

YMeHne onepupoBaTh MOHITHSMU: TBUKCHHE B MPOCTPAHCTBE,
napajulebHbI  MEPEeHOC, CHUMMETPHUS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, MPEOOpa3oBaHKUe MOJ00MS, MOT0OHBIE
(Gburypsl; yMeHHE paclio3HaBaTh paBHbIC U MOJ00HBIE DUTYPHI, B
TOM YHUCJE B IPUPOJE, UCKYCCTBE, apXUTEKTYPE; UCIOIb30BaTh
reOMETPUYECKUE OTHOILIEHUSl MpU pEeUIeHUH 3a/lay; HaxOJUTh




r€OMETPUUECKUE BETUYUHBI (JJIMHA, YTOJI, TUI0Iab, 00BEM) IIPU
pELICHUH 3a/1ay U3 APYTUX YYEOHBIX NMPEIMETOB U U3 peanbHOU
KU3HU; YMEHHUE BBIYUCISATH T€OMETPUUYECKUE BEIMUUHBI (JJIMHA,
yroia, Imiomanas, oOBEM, IUIONIaJb MOBEPXHOCTH), HCHOJIb3YS
U3y4YeHHbIe (OPMYJBI M METONbl, B TOM 4YHCIE: IUIOMIA/lb
MOBEPXHOCTH MHPAMU/bI, IPU3MbI, KOHYCa, HWIMHJIPA, IUIOLIAIb
chepbl; 00bEM KyOa, MPSIMOYTOJBHOTO —Mapaljlesienurea,
NUpaMUIbl, PU3MBI, IWIHH]PA, KOHYCA, I1apa; yMEHUE HaXOAUTh
OTHOILIEHHE 00BbEMOB MOJOOHBIX (PUTYp
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YMeHue onepupoBaTh MNOHATUAMU: NPSIMOYTOJIbHAS CHCTEMA
KOOPJMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJAUHATHI BEKTOPA,
CyMMa BEKTOPOB, ITPOU3BEICHUE BEKTOPA HA YHUCIIO, PA3I0KEHUE
BeKTOpa Mo 0a3ucy, CKalsIpHOE IIPOM3BEJICHHE, BEKTOPHOE
MPOU3BEJICHUE, YTOJI MEXIY BEKTOPAMH; YMEHUE UCIOJIb30BATh
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 MPOIECCOB U SIBICHUHN; YMEHHE pacrlo3HaBaTh
MpPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHE
IPUBOAUTH PUMEPHl MATEMATUUECKUX OTKPBITUA POCCUNCKON U
MHPOBOM MaT€MaTUYECKON HAYKH




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

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUS

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  HaTypajdbHOW  cremeHu. JlelcTBusa ¢
apu(MeTUUYEeCKUMU KOPHIMH HaTypaJbHON CTEIIEHU
14 Crenenb ¢ uenbiM nokaszatesneM. CTENeHb ¢ pallMOHAIBHBIM MOKA3aTeleM.
' CBoiicTBa CTENEHH
15 CuHyc, KOCMHYC ¥ TAHT'€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
ApPKTaHI€HC YUCJIOBOTO apryMEeHTa
1.6 Jlorapudwm uucna. [lecaTuuHbIC U HATYpAJIbHBIE JIOTApU(MBI
JeiicTBuTenbHbIe yncia. Apudmernueckue onepaiuu ¢ 1eHCTBUTETHHBIMU
1.7 yucnamu. [IpubmmkEHHbBIC BEIUUCIICHUS, TIPABUIA OKPYTJICHUS, TPUKHUIKA U
OIICHKA pe3yJIbTaTa BHIYUCICHUI
1.8 [IpeobpazoBaHue BhIpaKCHUH
1.9 KomruiekcHble uncia
2 YpaBHEHHS U HEPABEHCTBA
2.1 [{enble U npoOHO-pallMOHAIBHBIE YPAaBHEHUS
2.2 HNppannoHabHbIE YpaBHEHUS
2.3 TpuroHomerpuueckue ypaBHEHUs
24 [TokazarenpHbIC U JOTAPUPMUIECKUE YPAaBHEHUS
2.5 [{enble u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 HNppaunoHaibHbIE HEPABEHCTBA
2.7 [TokazarenpHbIC U JOTapUPMUIECKUE HEPABEHCTBA
2.8 TpuroHomerpuyeckrue HEPABEHCTBA
29 CucTeMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10  YpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuua cucteMbl JJMHEHHBIX ypaBHEHUH. OnpeieanTellb MaTPHILIbI
3 ®OynKuuu 1 rpaduku
Oynkuus, cnocoObl 3amanus ¢(yHkuuu. 'padux  (yskuuu. Bsanmmuo
3.1 obpatubie ¢yHKuH. YETHhie W HeuéTHble (yHKIUU. [lepuoamdeckue
byHKIIMN
Ob6nacTp onpeneneHns U MHOKECTBO 3HadeHHi ¢pyHkumuu. Hymu ¢pyHkmm.
39 [TpoMexyTKu 3HAKOMOCTOSIHCTBA. [IpOMEKYyTKH MOHOTOHHOCTH ()YyHKIIUH.

MakcumyMbl ¥ MUHUMYMBbI QyHKIuU. HawuGonbliee W HauMMeHblee
3Ha4YeHre (QYHKIMH HA TIPOMEKYTKE




CrernenHas (yHKIUS C HATYPAJIBLHBIM | IIETbIM TIoKa3aresneM. E€ cBoiicTBa n

33 s .
rpaduk. CBoicTBa U rpauK KOpHS 1-Ol CTEIEHU
34 TpuronoMerpuueckue GyHKIUU, UX CBOMCTBA U rpapuKu
35 [TokazarenpHas u Jorapudmuyeckast yHKIMHU, UX CBOMCTBA U rpaguKu
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHKuuid. CBoiicTBa (QyHKIUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMsI TOCIIEI0BATEIBHOCTEMH
33 Apudmernyeckass U reomeTpudeckas nporpeccuu. Popmyia CIOKHBIX
IPOLIEHTOB
4 Hauana maTemaTnueckoro ananusa
4.1 [TpousBonHas pyHkuuu. [Ipon3BoiHbIE 371€EMEHTAPHBIX (PYHKIIMIMA
[IpuMeHeHne MpOU3BOAHON K UCCIEAOBAHUIO (PYHKIIMN HA MOHOTOHHOCTh U
4.2 KCTpeMyMbl. HaxoxaeHne HamOOJdbIIero W HAaUMEHbBIIEro 3HAuYeHUs
(GYHKIMU HAa OTpe3Ke
4.3 [lepBooOpasnas. MuTerpan
5 MHo’ecTBa 1 JIOTHKa
5.1 MHoO)kecTBO, onepanMy HajJ MHOKecTBaMu. [[narpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucaTenbHasi 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 NOBEpXHOCTU BpalCHUS
7.5 Koopaunatsl 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

« Maremaruka: anreOpa 1 Hayajga MaTeMaTHYECKOTO aHaJIM3a, TeoMeTpus. [ eomeTpus.
10-11 xnacc. Aranacan JI.C., byry3zos B.®., Kagomues C.b. u ap. Akunonepaoe
obmectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. Meroanueckue pekomenaanuu. 10—11 knaccsl k yueonuky JI. C. Atanacsna u zip.
2. I'eometpus. [Toypounsie pazpadotku. 10—11 kmaccel. C. M. Caaksina u B. @.
byry3oBa.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

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

2. http://windows.edu/ru, «kEquHoe okHO 10cTyIa K 00pa3oBaTeIbHBIM PECYpCaM»

3. http://fcior.edu.ru, http://eor.edu.ru, «PeaepanbHplil HEHTP UHPOPMALTUOHHBIX
00pa30BaTeIbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3JaHU, 3JIEKTPOHHOTO 000PYAOBAHHUS
U JICKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB I 001Iero 0Opa3oBaHus

5. http://www.portalschool.ru, [lIkonsHbII TOpTan

6. http://www.ict.edu.ru, @enepanbubiii nopran «MHpopmaoHHo-
KOMMYHUKAIMOHHbIE TEXHOJIOTMU B 00pa30BaHUN

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

8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O6pa3zoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas 31eKTpoHHas IIKOJIa

10. https://myschool.edu.ru/, [IOC «Mos mkoxa»
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