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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yuebHoro kypca «l'eomerpus» 6azoBoro ypoBHs ais ooyqaromuxcs 10 —11 kimaccoB pazpaboTraHa Ha OCHOBE
@enepanbHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa CpeJHEro oOlero oOpa3oBaHUs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, NUPEABABISEMBIX K MAaTEMAaTHYECKOMY OOpa3oBaHMIO, M TPAIUIMA POCCHHCKOro oOpa3oBaHus. Peanuzanus HporpaMMel
obecreynBaeT OBJAJEHUE KIIOYEBBIMM KOMIIETEHIUSMM, COCTABISIOLIMMU OCHOBY JUISI CaMOpPa3BUTHS M HENpPEpPBIBHOTO 00pa30BaHUs,
LIEJIOCTHOCTb OOIIEKYJIBTYPHOIO, IMYHOCTHOT'O U TI03HABATENILHOTO Pa3BUTHSI TMUYHOCTH 00Yy4arOLIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIeOMETpHMM Ha YPOBHE CpelHEero obmiero oOpa3oBaHMs OOyCIOBIEHA IPAKTUYECKOH 3HAYMMOCTBIO
METANpPeIMETHbIX U MPEAMETHBIX PE3yJIbTaTOB OOYYEHHUS I€OMETPUU B HANpaBJIEHUH JIMYHOCTHOIO pa3BUTHsS OOydarouuxcs, popMHUpOBaHUS
(GYHKLIMOHAIBHOM MaTeMaTHMYeCKOW TIpaMOTHOCTH, M3Y4EHHUs JApPYrMX Yy4eOHbIX AMCUMIUIMH. Pa3Butne y 0Oydarolmuxcs HpaBUIIbHBIX
IIPEJICTABICHUI O CYITHOCTH M MPOMCXO0KJIEHUU I€OMETPUUECKUX a0CTpaKLIUi, COOTHOLIEHUH PEAJIbHOIO U HJI€aJIbHOT0, XapaKTepe OTPaKEHMUSI
MaTeMaTHYECKON HayKOM SIBJIEHUHM U IPOLIECCOB PEAIbHOTO MUPA, MECTE T€OMETPUU B CUCTEME HAYK U POJIM MaTEMaTHUYECKOI0 MOJIEIUPOBAHUS B
HAayYHOM TIO3HAaHUM M B MPAKTHKE CIIOCOOCTBYeT (DPOPMUPOBAHUIO HAyYHOTO MHPOBO33PEHMS YYaAIIMXCS, a TaKXKe KauyecTB MbIILICHUS,
HEOO0XOAMMBIX JUISl afialTallii B COBPEMEHHOM OOIIEeCTBE.

'eomerpust siBIsieTCS OMHUM M3 0a30BBIX IMPEIMETOB Ha YPOBHE CpEIHEro oO0mero odpa3oBaHWs, TaK KaK 00ECHEUMBAET BO3MOKHOCTH
M3YYEHHUs KaK JUCLUILIMH €CTECTBEHHO-HAyYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MplluieHHe, (GOPMHUPYEMOE NPU H3YYEHUH OOY4YarOIIMMUCS MOHATUHHBIX OCHOB T€OMETPUM M IOCTPOCHHUHU LEHOYKU
JIOTUYECKUX YTBEPXKAECHUHW B XOJE€ pEUICHHs TIeOMETPUYECKHMX 3ajad, yYMEHHE BBIIBUraTh M OINPOBEPraTb TMIIOTE3bl HENOCPEICTBEHHO
WCIOJIb3YIOTCS IIPU PEILIEHUH 3a/]a4 €CTECTBEHHO-HAyYHOT0 LIMKJIA, B YaCTHOCTH U3 Kypca (pU3UKH.

YMeHue OpueHTUPOBAaThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX JEATENBHOCTH uenoBeka. OpueHTalus YyeloBeKa
BO BPEMEHHU M IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COLMAIBHOTO OBITHS, (hopMa OTPAKEHUS OKPYXKAIOIIEro MUPA, YCIOBUE YCIIEIIHOTO
MO3HAHUS U aKTUBHOT'O Ipeo0pa3oBaHus 1eHCTBUTENbHOCTH. OniepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHSAET pa3Hble BUAbI ydeOHON
U TPYZIOBOI 1€ATENbHOCTH, SIBISIETCS OJTHUM U3 MPO(ECCHOHAIBHO BaKHBIX KaUeCTB, IOATOMY aKTyalibHa 3aJa4a (GOpMUPOBAHUS Y 00 ydaroLUXCsl
MIPOCTPAHCTBEHHOT'O MBIIUIEHNUS KaK Pa3HOBUIHOCTH OOpPa3HOIO MBIIIJIEHUS — CYHIECTBEHHOI'O KOMIIOHEHTA B MOJTOTOBKE K MPaKTUYECKON
JESTEIbHOCTH 110 MHOTMM HaIIPABJICHUSIM.

Ienb ocBOeHUs porpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha 6a30BOM ypoBHE 0OydeHHUs — 00meo0pazoBaTeIbHOE U OOIIEKYIbTYpHOE
pa3BuTHe OOy4arouMxcs udepe3 oOecreueHHue BO3MOXKHOCTH NPUOOpETeHHs] W HMCMOIb30BaHHUS CHCTEMAaTHUYECKUX TeOMETPUYECKHX 3HAHUU U
NefcTBUiM, crienn(UYHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIIHOTO IPOAOKEHNS 00pa30BaHus M0 CHEHAIbHOCTSIM, HE CBSI3aHHBIM C MTPUKJIaIHBIM
HCIOJIb30BAaHUEM T€OMETPHUH.

IIporpamma mo reomeTpuu Ha 0a30BOM YpOBHE MpeAHa3Ha4YeHA Il OOYYAIOLIUXCS CPEeIHEH IIKOJIbI, HE MCIBITHIBABIINX 3HAYMTEIbHBIX
3aTpyJHEHUI Ha ypOBHE OCHOBHOro ooOiero obpasoBanus. TakuMm oOpa3om, oOydarommuecs Ha 0a30BOM YpPOBHE JOJIKHBI OCBOUTBH OOIIHE
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MaTeMaTHYECKUEe YMEHUS, CBSI3aHHBIE CO CIEUU(UKON TeOMETpUHM U HEOOXOOMMBIE JJIS KH3HH B COBpeMEHHOM oliiectBe. Kpome aToro, onu
UMEIOT BO3MOXHOCTb M3y4MTh F€OMeTpuio Oojiee Iiy0OKO, €clid B JalbHEHIIEM BO3HUKHET HEOOXOJMMOCTb B I'€OMETPUYECKMX 3HAHUSAX B
poecCUOHATILHOMN 1EATEIbHOCTH.

JlocTuKEeHHE LIETM OCBOEHUS IPOrpaMMbl 00ECIIEUMBAECTCSI PELIEHHMEM COOTBETCTBYIOUIMX 3ajnad. [IpuopuTeTHBIMU 3aJauaMHd OCBOCHMS
Kypca «I'eomerpun» Ha 6azoBoM ypoBHe B 10—11 knaccax sBistoTCS:

e (opMHUpOBaHME PEACTABICHUS O TEOMETPHH KaK YaCTH MHUPOBOM KYJIbTYPHI U OCO3HAHHE €€ B3aMOCBSI3U C OKPY)KAIOLIIM MUPOM;

e (opMHUpOBaHME MPEICTABICHUS O MHOTOIPAaHHHMKAX M TejlaX BpAIEHUS KaK O BaKHEHIIMX MAaTEMaTHYECKHX MOJIENAX, MO3BOJISIONINX

OIMCHIBATh U U3y4aThb Pa3HbIE SIBJICHUS OKPYXKAIOIIEro MUpPA;

e (opMupOBaHHE YMEHHS PacIo3HABATh HA YEePTEXkKax, MOJCISIX U B PEaJbHOM MUPE MHOTOTPAHHUKH M TEJIa BPAILCHUS;

® OBJI3JICHUE METOJIaMH PEILEHHs 3a/1a4 Ha TOCTPOEHUS Ha N300PaKEHUSX MPOCTPAHCTBEHHBIX QUTYp;

e (opMHUpOBaHME YMEHUs OIIEPUPOBATh OCHOBHBIMU MOHATHSMU O MHOTOIPAaHHHUKAX M TeJIax BPAIEHUs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE aNrOPUTMAMM pEIIEHUs OCHOBHBIX THIIOB 3ahay; (OPMHPOBAHUE YMEHHsI INPOBOAMUTH HECIOXKHBIE J0Ka3aTelIbHbIE
pacCyXIeHHs B XO/I€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a7a4 C IPAKTUYECKUM COJEP/KAHUEM;

® DPa3BUTHUE MHTEJUIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEN 00y4aroIuxcs, 03HaBaTeIbHON aKTUBHOCTH, UCCIIEJOBATEIIbCKUX YMEHHH,
KPUTUYHOCTH MBIILICHUS;

e (opmupoBaHMe (PYHKIMOHAIBHOW TIPAaMOTHOCTH, PEJIEBAaHTHOM TI€OMETPUU: YMEHHE paclio3HaBaTh MPOSIBICHUS I'€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX JKU3HEHHBIX CHUTYyalUsX M TP U3YUYEHUU JPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYIHMPOBAaTh MX HA SI3bIKE TEOMETPUU M CO3AaBaTh T€OMETPUYECKHUE MOJICINH,
IIPUMEHSTh OCBOCHHBIN I€OMETPUUECKHN amnmapar JUisl pelIeHNs MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, HHTEPIPETUPOBATh U OLICHUBATH
IIOJIyYE€HHBIE PE3YJILTATHI.

OTnUyuTENbHON OCOOEHHOCTHIO MPOrpaMMBbI SIBIISIETCSl BKJIIOYEHHE B KypC CTEPEOMETPUM B Hayalle €ro U3ydeHHs 3a/iad, peliacMbIX Ha
YpOBHE MHTYUTHUBHOT'O MO3HAHUS, U ONPEIeIEHHBIM 00pa3oM OpraHU30BaHHasi padoTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO U
IIPOCTPAHCTBEHHOT'O MBILIUIEHUS, CTUMYJIUPYET IPOTEKAHNE UHTYUTUBHBIX IIPOLECCOB, MOTUBHUPYET K JAIbHEUIIEMY N3YUEHHIO IIPEAMETA.

[Ipennourenue OTHAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOJy OOY4YeHMs, TO €CTh TEOpPETHMUYECKHE 3HaHUs HMEIT B CBOEH OCHOBE
YYBCTBEHHOCTb MPEIMETHO-IIPAKTHYECKON AESITeIbHOCTU. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEICTABICHUN y YYalllUXCs B Kypce CTEpEOMETpUU
MIPOBOAMTCS 3a CYUET pELIeHHUs 3a/Jad Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00pa30B M 33Jad Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU OOpa3amH.
Co3nanue o0Opasa MPOBOIUTCS C ONOPOM Ha HAIJIJHOCTh, a ONEPHUPOBaHUE 00Pa30M — B YCJIOBUSAX OTBJICYEHHUS OT HATJISAHOCTH, MBICIEHHOTO
MU3MEHEHHUS €r0 UCXOAHOTO COAEPKAHUS.

OcHoOBHBIE coaepxkaTenbHble TMHUU Kypca «I'eomerpun» B 10—11 knaccax: «MHuororpanHukun», «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY,
«Tena BpameHus», «BekTtoppl W KOOpAMHATHI B mpocTpaHCTBe». (DopmupoBaHHE JOTMUECKMX YMEHHH pachnpeensercs He TOJIbKO 0
CoJIep KaTeNbHBIM JIUHUSAM, HO U 10 roJjaM 00y4eHHs Ha YPOBHE CpEeIHEro 001ero oopa3oBaHus.



Conepxanne o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOSHHs padoueil mporpaMmsbl, pacupeAeaEHHBIM M0 Tojam
00y4yeHHUs1, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIAaJCHHE F€OMETPUUYECKUMHU MTOHATUAMHI M HABBIKAMH OCYLIECTBIISUIOCH 1OCIIEA0BATENBLHO
U IOCTYHATeNbHO, C COOJIIOJICHHEM IPUHIMIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMs BKJIIOYAIUCh B OOIIYI0 CHCTEMY I'€OMETPHUYECKUX
MPEJCTAaBICHUN 00yYarOIUXCs, PACIIAPSI U yriry0ssist e€, 00pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpuu orBoautcst 2 yaca B Henenmo B 10 kimacce u 1 wac B Hexenmio B 11 kmacce, Bcero 3a aBa roga oOyuenust - 102
yueOHBIX Yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUSL CTepeoOMETpUH. Touka, mpsiMasi, IUIOCKOCTh, MPOCTpPaHCTBO. [loHsATHE 00 aKCHOMaTHYECKOM MOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U CIEICTBUS U3 HUX.

B3aumHoe pacnosnokeHue NpsMbIX B IPOCTPAHCTBE: INEpECEKarolIMecs, MapajljIesIibHbIE U CKpeluBaroyecs npsMele. [lapannenbHOCTh
IPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapajljiesibHbIE MPSIMbIE B MIPOCTPAHCTBE; NApalIEIbHOCTh TPEX NPSMBIX; NApauIEIbHOCTh NPAMON U
IJIOCKOCTH. YTIJIBI C COHAIpPaBICHHBIMM CTOPOHAMH; YroJI MEXIYy NPSMBIMU B NpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH: MapasulielibHbIe
IUIOCKOCTH; CBOMCTBA MapaljleNibHbIX MIockocTel. [Ipocreiie mpocTpaHcTBeHHbIE (QUTYPbl Ha ITUIOCKOCTH: TETpas’Ap, KyO, mapasuielenune;
IMOCTPOEHUE CEUCHHIA.

[lepneHIUKYNSIPHOCTD NPSAMOM U MJIOCKOCTHU: NMEPHEHAUKYISIPHBIE IPSIMbIE B IPOCTPAHCTBE, IPSIMblE MapajlIeIbHbIE U NEPIEHAUKYIISIPHBIE
K IJIOCKOCTH, MPU3HAK NEPIEHAUKYISIPHOCTH MPAMON U MIIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHIUKYISAPHON MIOCKOCTH. YTJIbl B IPOCTPAHCTBE:
Yol MEXJy HpsIMOM M IJIOCKOCTBIO; JIBYTPAaHHBIA YroJ, JUHEHHBIA Yroyl ABYTpaHHOro yria. llepneHaukyisp U HAaKIOHHBIE: PACCTOSHHUE OT
TOYKH /IO TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (UTYphl Ha IJIOCKOCTb. lIepmeHauKyIsIpHOCTh TUIOCKOCTEH: MpPU3HAK
MEPIEHANKYIISIPHOCTH ABYX IUNIOCKOCTEN. TeopemMa 0 TpEX nepneHauKyIspax.

MHOrorpaHHuKH

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BBIINYKIIbIE U HEBBIMYKJIbIE MHOTOIPAHHUKHU; Pa3BEPTKAa MHOIOTPAaHHUKA.
[Ipusma: Nn-yronmpHas mpu3Ma; TpaHM W OCHOBAaHUS TNPHU3MBI, NpsMas M HAKIOHHAS NPU3MBI, OOKOBas ¥ IOJHAs IMOBEPXHOCTb IPU3MBI.
[lapannenenunen, npsIMOYTOJIbHBIN Napajuieienune] U ero cpoiicrBa. [lupamupa: N-yroiapHas nupaMuja, TPaHU U OCHOBAHWE HUPAMMU/IBI;
OokOBasi M TOJHAs TOBEPXHOCTh NUPAMUJbI, NpaBWIbHAs M Yyceu€HHas NHMpaMuja. OJIEMEHThl NpU3Mbl U TnHUpamuabl. [lpaBuiibHBIE
MHOTOTPaHHUKU: TIOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NPaBUJIbHAS NIPU3Ma M MPaBUJIbHAS NMUPaMHUAA; IPaBHIbHASA TPEYroJIbHAs IUPaMHIa U
MIpaBWIbHBIN TeTpadip; KyO. [IpencTaBienue o mpaBMIIbHBIX MHOTOTPAaHHUKAX: OKTadAp, A0AeKadip U nkocarap. CeueHus MpU3Mbl U MUPaMUIbL.

CumMeTrpust B IPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, TMPSAMOM, IUIOCKOCTH. OJIEMEHTbl CHUMMETPHUM B IHUpaMHlax,
napajuleNenune1ax, NpaBUIbHbIX MHOIOIPAaHHUKAX.

Bbruuciienue 31eMeHTOB MHOTOIPAaHHUKOB: p&Opa, AuaroHanu, yrisl. [lnomans O0KOBOI MOBEPXHOCTH U IMOJIHOW MOBEPXHOCTH MPSMON
MIPU3MBI, IJIO0IIAJb OCHOBAHUH, TeOpeMa 0 GOKOBOM MOBEpXHOCTU MpAMOil mpu3Mbl. [1noniaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOM
MMpaMM/JIbl, TEOpeMa O IUIoIaau yceu€HHON nupaMusl. [Tonstue 06 00béme. O0BEM MUpaMuIbl, IPU3MBI.

[TonoOuebIe Tena B mpocTpancTBe. COOTHOMICHUS MEX Y TUIOMAIIMU MTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX TEIT.
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Tena BpaleHnus

Hunuaapuyeckast HOBEPXHOCTh, 00pa3yrolie HUIMHIPHUYECKON MOBEPXHOCTH, OCh LWJIMHApPUYECKo noBepxHocTu. L{ununap: ocHoBaHuA
1 O0KOBask MOBEPXHOCTh, 00pa3yIoIasi U OCh; MJIOL[a1b OOKOBOW U MOJHON MOBEPXHOCTH.



Konnueckas moBepXxHOCTh, 0Opa3yronme KOHMYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHWYECKOW MmoBepxHOCTH. KOHYyC: OCHOBaHHWE W
BEpIINHA, 00pa3yronast 1 OCh; IUIONMAAb OOKOBOWM M MOJHOW MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3ylollre U BbICOTAa; OCHOBAaHUS M OOKOBas
MTOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AUaMETp; IUIOMAAb MOBEPXHOCTH cdepbl. B3zanMHoe pacnonoxeHue chepbl U TUIOCKOCTH; KacaTellbHas
IJIOCKOCTH K cepe; miomaas chepsl.

N3o00paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHYcA.

KomOuHnanmu Ten BpalieHHs 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, ONMCaHHBIN OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK, WU
TEJIO BpAIICHUSI.

[Tonsatne 06 o0vEMe. OcHOBHBIE CBOWCTBA 00bEMOB Tesl. Teopema 00 00bEME MPSIMOYTOJIBHOTO MapauiesICHUNea U CICICTBHS U3 HEE.
O0béM uuHIpa, KoHyca. O0BEM 11apa U miomaas chepol.

[TomoGHBIe Tena B mpocTpaHcTBe. COOTHOMICHHUST MY IUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEIl.

Cedvenus uuHApa (MapaJIeIbHO U IEPICHIUKYIISIPHO OCH), CEUeHHsI KOHYyca (TMapajuieIbHOEe OCHOBAHHUIO U TIPOXO/IAINIEEe Yepe3 BEPIInHY),
CCUCHHMS 11apa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha mutockocty U B mpocTpaHcTBe. CIOKEHHE W BHIYMTAHHE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha 4uCIlo. Pas3ioskeHue BeKTOpa 1o
TpéM HEKOMIUIaHApHBIM BekTopam. [IpaBuiio mapamienenunena. PemieHue 3aaad, CBsI3aHHBIX ¢ MPUMEHEHUEM IPABWI JICHCTBUN C BEKTOPaMH.
[IpsiMoyrosibHas cucTeMa KOOpIWHAT B mpocTpaHcTBe. Koopauuater BekTopa. [Ipocreiiiue 3amaun B KOOpAWHATAX. YTOJ MEXKIY BEKTOPAMH.
CkansipHoe MPOU3BEACHNE BEKTOPOB. BBIUKMCICHHE YIIIOB MEXKAY HPSIMBIMH M IUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBI METOJ NMPH pEIICHUH
TE€OMETPHUCCKUX 3a]1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JJUYHOCTHBIE PE3YJbTATbBI

JIM4HOCTHBIE Pe3yNIbTAaThl OCBOCHHSI POTPaMMbI y4eOHOTO TIpeaMeTa «MaTemMaTukay XapakTepu3yrTCs:

I'paxxnanckoe BociuTaHue:

c(hOPMHUPOBAHHOCTBIO T'PAKIAHCKOW TO3UIMKM OOYyYaloIIerocss Kak AaKTUBHOTO W OTBETCTBEHHOTO YI€Ha POCCHMCKOTO OOIIecTBa,
MPEJICTABICHAEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, TPOIEAYp TPakIaHCKOTO OOIIecTBa
(BH60pH, OHpOCbI nu Hp.), YMGHI/IGM BSaHMOHeﬁCTBOBaTB C COLIMAJIBHBIMHU I/IHCTI/ITyTaMI/I B COOTBCTCTBUHU C UX (bYHKL[I/IHMI/I 1 HA3HAYCHHUCM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTBIO POCCUHCKOW TPAKIAHCKOW HIACHTUYHOCTH, YBKECHHS K MPOIUIOMY M HACTOSIIEMY POCCHHUCKOM MAaTeMAaTHKH,
IICHHOCTHBIM OTHOIIICHHUEM K OJOCTHXXCHUSIM pOCCI/IfICKHX MAaTEéMaTUuKOB H pOCCHﬁCKOﬁ MaTeMaTquCKOﬁ MIKOJIbI, K HCIIOJb30BAHUIO J3THUX
TOCTIDKEHHUH B IPYTrUX HayKax, TEXHOJIOTHSX, cpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH pPOCCHIICKOro Hapojna; C(hHOPMUPOBAHHOCTHIO HPABCTBEHHOIO CO3HAHHUS, ATHYECKOTO MOBEACHUS,
CBA3AHHOTO C MPAKTHUYECKUM IMPUMEHEHHEM JOCTHKEHUW HAyKU M JCSITCIBHOCTBIO YUEHOIO; OCO3HAHHEM JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOWYHBOTO Oy TyIIETrO.

cTeTnYecKoe BOCIUTAHME:

ACTETUYECKUM OTHOUICHHEM K MHPY, BKJIIOYasl 3CTETUKY MAaTEeMAaTUYECKUX 3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1a4, PEUICHHUH, pacCyKIeHUII;
BOCHpI/II/IM‘-II/IBOCTI)IO K MaTCMaTU4YCCKUM ACIICKTaM paSJII/I‘IHI)IX BHUI0OB I/ICKyCCTBa.

du3nyecKkoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTU4YeCKHWe 3HAHUS B MHTEpecax 370poBoro u 0Oe3omacHoro oOpa3a >KHU3HH,
OTBETCTBEHHOT'O OTHOIIIEHUSI K CBOEMY 37I0POBBIO (30pOBOE MUTAHKE, COANTAHCUPOBAHHBIN PEXXHUM 3aHATUN W OTJbIXA, PETyNsApHas GpuznuecKas
aKTI/IBHOCTI)); (1)I/ISI/I‘~IGCKOFO COBepIHGHCTBOBaHI/ISI, HpI/I 3AHATUIX CHOpTI/IBHO-OSI[OpOBI/ITGHI)HOfI ACATCIIbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HaHHEM IEHHOCTU TPYIOIIOOUS; MHTEPECOM K pa3Iu4HbIM chepam mnpodeccuoHANIbHON esSTENbHOCTH,
CBSI3aHHBIM C MaT€MAaTUKOHN U €€ MPUIOKEHUSIMHI, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOP OyayIiei npodeccun U pearn3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TJIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa30BaHUIO M CaMOOOPA30BAaHHMIO HA MPOTSHKEHUU BCEU JKU3HH,
TOTOBHOCTBHIO K aKTI/IBHOMy y‘{aCTI/IIO B p€IH€HI/II/I HpaKTI/ILIeCKI/IX 3a1a4 M&TGM&TH‘ICCKOﬁ HaHpaBHeHHOCTI/I.

IKO0JIOrHYECKO€E BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHUECKOM KYIbTYpPhl, TOHUMAHUEM BIHSIHHS COLUATHHO-I)KOHOMHUYECKUX TPOIIECCOB HA COCTOSIHUE MTPUPOIHOM
U COIMAIILHOM Cpefbl, 0OCO3HAHHWEM TJI00AFHOTO XapaKTepa dKOJOTHYECKHX MPOoOIeM; OpUeHTalneld Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHHUN
JUTSL PEIIeHUs 3a7a4 B 00JIACTH OKPYKAIOIICH Cpenbl, TUTAHUPOBAHMS TIOCTYIKOB M OIICHKHM WX BO3MOJKHBIX MOCTEACTBUN ISl OKpYKAroIe
Cpenbl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:



C(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHKH,
MOHUMAHHEM MAaTEMAaTUYCCKON HAYKH Kak c(epbl YeTOBEUCCKON NESITeIbHOCTH, 3TANOB €€ Pa3BUTHs M 3HAYUMOCTH JIJISl Pa3BUTHUS IUBUIIH3AIINY;
OBJIQJICHUEM SI3bIKOM MATEMAaTHKH M MAaTEMAaTUYCCKOW KYJIBTYpOW KakK CPEICTBOM IMO3HAHHS MHpPA; TOTOBHOCTHIO OCYIICCTBISATH MPOCKTHYIO U
UCCIIEIOBATEIBCKYIO IESTEILHOCTh HHIMBHUIYaIbHO U B TPYIIIIC.

METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe  pe3yJIbTaThl OCBOCHHS MPOrpaMMbl  ydueOHOro mpeamera «MaTeMaTuka» XapaKTepH3YIHOTCS — OBJIaJICHHEM
YHUBEPCAILHBIMU HO3HAGAMENIbHBIMU OeUCMBUAMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU, VHUBEPCATbHLIMU PecyamueHbIMU
oeticmeusmu.

1) Vuueepcanvnvie nosnasamenwvhvle Oeticmeusi, obecneuusaiom Gopmuposanue 6Aa308bIX KOSHUMUBHBIX NPOYECCO8 0OYUAIOUUXCS
(oceéoenue Memooo8 NOZHAHUA OKPYICAOWE20 MUpa, HpUMeHeHUue JO02UYeCKUX, UCCIe008amenbCKux onepayutl, ymeHui pabomamv ¢
ungopmayueii).

Ba3oBble joruveckue aeiicTBUA:

e BBHIIBIIAITH M XapPaKTEPU30BAaTh CYIIECTBEHHBIC NMPU3HAKH MATEMATHYECKMX OOBEKTOB, MOHATHH, OTHONICHHH MEXIY MOHATHIMU;
(bOpMyYIIHpPOBATH OIPEEIICHUS] TIOHSATHIA; yYCTAaHABJIMBATH CYIIECTBCHHBIM MPH3HAK KJIACCH(HUKAIIMUA, OCHOBAaHUS JJIs OOOOLICHHS W
CpaBHEHHMSI, KPDUTEPHH IPOBOIUMOT0 aHAJIH3a,

® BOCIPUHHUMATh, HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPULIATCIIBLHBIC, CAMHUYHBIC, YaCTHBIC W OOIIHE;
YCJIOBHBIC;

® BBISBIISITh MaTEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTUBOpeYMs B (PaKTax, JaHHBIX, HAOIIOACHUSAX U YTBEPIKICHHSIX;
npejyiarath KPUTEPHH IS BBIABICHHS 3aKOHOMEPHOCTEH U MMPOTHBOPECUHIA;

e JIeNaTh BBIBOJIBI C UCIIOJIh30BAHUEM 3aKOHOB JIOTUKH, ICAYKTUBHBIX U MHIYKTHBHBIX YMO3AKIFOUCHHH, YMO3AKITFOUCHHH 10 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSTENBHO JIOKA3aTEeIbCTBA MATEMATHUYCCKUX YTBEPKICHHUH (TIPSMbIEC U OT IIPOTUBHOTO), BHICTPAUBATh apTyMEHTAIHIO,
MIPUBONTH TIPUMEPBI U KOHTPIIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KICHHUS U BHIBOJIBI,

e BBIOMpATH CIIOCOO perieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS, BBIOMpPATh HANOO0Iee OIXOASIIHMA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTCPHUER).

Ba3oBble uccienoBaTebCcKue JeHCTBUS:

® HCIOJB30BaTh BOMPOCHI KAaK HCCICIOBATEIbCKHI WHCTPYMEHT MO3HAHHUS; (OPMYJIHPOBATH BOMPOCHI, (UKCHUPYIOIIHE MPOTHBOPEUHE,
po0JieMy, YCTaHABIMBATh HCKOMOE U JaHHOE, (POPMHPOBATH THIIOTE3Y, APT'YyMEHTHPOBATH CBOIO MO3HUIINIO, MHEHHE;

® IPOBOJUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIM AKCIEPUMEHT, HMCCIIEIOBAHHE I10 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BEKTa, IBIICHUS, MPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBJICHUSIMH, ITPOIECCAMHU;

e  CaMOCTOATEILHO (OPMYIMPOBATH OOOOIIECHHUS W BBIBOJBI IO Pe3yabTaTaM IMPOBEAEHHOTO HAOIOJCHHUS, HMCCIIEIOBAaHUS, OLIEHUBATH
JIOCTOBEPHOCTD MOJYYSHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHNUH;

e IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOIIECCA, @ TAKIKE BBIABUTATh MPEINOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.



Pa6ora ¢ nundopmanmeii:

®  BBIABIATH AePUIUTHI HHPOPMALINH, JaHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha BOIIPOC U JJISl PELICHUS 3a7a4u;

o BBIGI/IpaTB I/IH(l)OpMaI_[I/IIO N3 UCTOYHHUKOB PA3JIMYHBIX TUIIOB, AHAJIM3UPOBATH, CUCTCMATU3UPOBATL U UHTCPIIPECTUPOBATDH I/IH(I)OpMaL[I/IIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

® CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEACTABIATH €€ B pa3IUUHbIX (popMax, WILTIOCTPUPOBATH rpadpuuecKku;

® OILIEHUBATh HAAEKHOCTH HMH(OPMAIMH IO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHbBIE OeliCmEUsl, 00eCneuusarom chopmMupo8aHHOCHb COYUATbHBIX HABLIKOG 00YUAIOUWUXCAL.

O01menmne:

® BOCHPUHHMMATH U (OPMYIUPOBATH CYXJCHUS B COOTBETCTBUHU C YCIOBHUSMH M LEISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXarThb
CBOIO TOYKY 3pCHHUA B YCTHBIX U INMCbMCHHBIX TCKCTAX, AdBATh IMMOACHCHHA IO XOAYy PCHICHHUA 3aJa4l, KOMMCHTHPOBATH HOHy‘ICHHBIfI
pe3yJbTarT;

e B Xoic OOCYXICHHS 3a/laBaTh BOIPOCH IO CYIIECTBY OOCYKTAaeMOW TEeMbI, MPOOJIEMBI, pelmacMol 3a7add, BBICKA3bIBATh HJICH,
HAICJICHHBIC HAa IMTOUCK PCIICHMA; COIMOCTABIATE CBOU CYXXKACHHUA C CYKACHUAMU APYIrUX Y4aCTHUKOB AMUAJIora, 06Hap}I)KI/IBaTI> pasinuuc
U CXOZCTBO MO3UIIMIL; B KOPPEKTHOU hopme (HhopMynupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

® [IPCACTABJIATL PC3YyJbTaTbl PCHICHUA 3aJadd, OKCICPUMCHTA, HWCCICAOBAaHHWA, IIPOCKTA, CaMOCTOATCIIbBHO BI>I6I/IpaTI) (1)OpMaT
BBICTYIUICHUS C Y4ETOM 3a/1a4 MPE3EHTAIUU U OCOOEHHOCTEH ay TUTOPHH.

CoTpyannuecTBo:

® [IOHMUMAaTh U HCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIWBUIYaJbHOM pabOTHI MpHU peUIeHHH Y4eOHBIX 3ajad; MPUHUMATH LENb
COBMECTHOH JesTeNbHOCTH, TNIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOoThI, paclpeAensiTh BUABI paboT, J0roBapuBaThCs, 00CyKIaTh
MIPOIIECC U pe3ybTaT padOThl; 0000IIATh MHEHUS HECKOJIBKUX JIIOJICH;

® y4acTBOBaTh B IPYNIOBBIX Popmax paboThl (0OCYkIeHUS, 0OOMEH MHEHHUI, «MO3TOBBIC IITYPMbD» U HHBIE); BBIMOJIHATH CBOIO YacThb
pa60TI>I U KOOPpAWMHHUPOBATH CBOU I[GI\/JICTBI/ISI C APYTUMU YJICHAMH KOMAaH/bl; OICHHUBATH KAYC€CTBO CBOCI0 BKJIaJa B O6HII/II71 MMPOAYKT IIO
KpUTEpUsiM, cHOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3) YHueepcaJZbele pezyiimuerHole deﬁcmeuﬂ, obecneuusaiom @OpMMpO(?GHZ/le CMbICNI06bLX YCMAHROBOK U HCUZHEHHbIX HABBLIKO6 TUYHOCMU.

Camoopranu3anusi:

® COCTaBIATH IUJIaH, AITOPUTM PELICHUS 3a7auH, BBIOUPATh CIIOCOO pEHICHUs ¢ YYETOM UMEIOLTUXCSI PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOIM MH(OpPMAIIHH.

CaMOKOHTPOJIBb:

e BIAJCTh HABBIKAMH TIO3HABATENbHON pedlieKcMM Kak OCO3HAHUS COBEpIIAEMBIX JCHCTBHA M MBICIUTENBHBIX MPOILECCOB, HX
PE3YIIbTATOB; BIAJIETh CIIOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIecca U pe3yIbTaTa PelIeHNs MaTeMaTHISCKOH 3a1a4u;

® MpEeABHUACTH TPYAHOCTH, KOTOPbIE MOTYT BOSHHUKHYTH MPHU PEIICHUHU 33aJa4i, BHOCUTh KOPPEKTUBHI B JESATEILHOCTh HA OCHOBE HOBBIX
O6CTO$[T€J'IBCTB, JaHHBIX, Haﬁ)IGHHBIX OHII/I6OK, BBISIBJICHHBIX TPYHHOCTefI;



® OICHUBATh COOTBETCTBHE pe3yJbTaTa ILETU W YCIOBUSM, OOBSICHITh NPUYUHBI JOCTHDKCHUS WIH HEAOCTH)KCHHS PE3yJIbTaTOB
NeSITeNIbHOCTH, HAaXOJAUTh OIIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATbBI
10 KUIACC

OmnepupoBaTh NOHATHUAMH: TOUYKA, IPAMasi, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIECICTBUS M3 HUX IPHU PEIICHUN T€OMETPUYECKUX 3a1ad.

OmnepupoBaTh MOHATUSMHU: MAPATUICTBHOCTD U MEPICHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccuguiupoBars B3auMHOE PaCHOI0KEHHUE PSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMHU: IBYIPAHHBIA Yrojl, TPaHU ABYTPAHHOTO yIiia, peOdpo IBYIPAaHHOTO YIja; JIMHEWHBIA yroy IBYTPaHHOTO YIJa,
rpaxycHasi Mepa JIByrpaHHOTO yIJia.

OnepupoBaTh TOHATHSAMH: MHOTOTDAaHHHMK, BBITYKJIBIH M HEBBITYKJIBI MHOTOTPAaHHHUK, JJIEMEHTHl MHOTOTPAHHWKA, TPABHILHBINA
MHOTOTpPaHHHK.

Pacrio3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHHUKOB (ITUpaMH/Ia; IPU3Ma, IPSIMOYTOIbHBIN HapajuleenuIe, Kyo).

KrnaccuduuupoBars MHOrOrpaHHHUKH, BEIOMpasi OCHOBAHHS VI KiIacCU(UKAINU (BBITYKIIbIC H HEBBITYKIIbIC MHOTOTPAaHHHUKH; IPaBUIIbHBIC
MHOTOTPAaHHUKH; MPSIMbIE U HAKJIOHHBIE TIPU3MBI, TIAPAJIICITICTIUIICBI ).

OmnepupoBaTh MOHATUSMH: CEKYIAs TNIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBSICHATH MPUHIIMITBI IOCTPOCHUS CEYCHUH, UCTIONB3Ys METO] CIIEIOB.

CTpouTh ceueHuss MHOTOIPaHHUKOB METOJIOM CJI€IOB, BHIIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYp:
BU/JI CBEPXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HAXOXKJACHUE TEOMETPUYECKUX BEIMYHH 110 00pa3liaM WIH alrTOpUTMaM, IPUMEHSISI N3BECTHBIE aHATUTHYECKUE METOIBI
IPU peIIeHUH CTaHAAPTHBIX MAaTEeMAaTUYECKHUX 3a7ay Ha BBIYUCIEHHE PACCTOSHUI MEXIYy JBYMs TOYKAMH, OT TOYKH JI0 MPSAMON, OT TOUKH JI0
IUIOCKOCTH, MEX/1y CKPEIMBAIOIIUMUCS MPSMBIMHU.

Pemrate 3aaun Ha HAXOXKAEHUE TEOMETPUYECKUX BEIMYHH 110 00pa3liaM WIH alrOpUTMaM, IPUMEHSISI U3BECTHBIE aHATUTHYECKUE METOIBI
NpHU pEeIIeHUH CTAHJAPTHBIX MAaTEeMAaTHYeCKHX 3a/ad Ha BBIYHCICHHE YTJIOB MEXAY CKPEIIWBAIONIMMUCS MPSIMBIMH, MEXIY NPSIMOA |
IUIOCKOCTBIO, MEXKAY MJIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB.

Bbruucnate 00bEMBI M MO0 IM TOBEPXHOCTEH MHOTOTPaHHUKOB (ITPU3Ma, TUpaMKJIa) ¢ IPUMEHEHHEM (hOPMYIT; BBIYUCIATh COOTHOLICHHUS
MEXy TUTOIIAISIMHA TTOBEPXHOCTEH, 00bEMaMK TOJOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MOHATHUSMH: CHUMMETPHsI B MPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTh CHMMETPWH; IIEHTP, OCh M IUIOCKOCTH CHUMMETPUHU
¢burypsi.

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH HHPOPMALIUMIO O MPOCTPAHCTBEHHBIX I€OMETPUUYECKUX (DUTypax, MPEACTaBICHHYIO Ha
gepTeKax U pUCyHKax.
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IIpuMensaTh reomerpuyeckre (pakThl JUIsl PEIIEHUS CTEPEOMETPHUYECKUX 3a/ad, MPENoJararolliiX HECKOJIBKO IIaroB PELICHMs, €Cld
YCIIOBHSI TPUMEHEHHS 3aJIaHbl B SIBHOM (opMme.

[IpumensTH pocTeiiye NPorpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHNUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoaUTE mpUMeEpbl MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B IMPHUPOJE M KU3HM, PACIO3HAaBaTh IMPOSBICHHE 3aKOHOB I€OMETPUU B
HCKYCCTBE.

[IpuMeHsTh OTyYEHHbIE 3HAHNS Ha NIPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIE CUTYallUU U IPUMEHSTh U3yUYEHHbBIE ITOHATHS B IIPOLIECCE TIOUCKA
pelIeHHsI MaTeMaTHYecKH COPMYIMPOBAHHON MPOOIEMBI, MOJCTUPOBATh peallbHbIe CUTYAIMH HA A3bIKE TEOMETPUH, UCCIIEJOBATh TOCTPOCHHBIE
MOJIEJIN C UCIIOJIB30BAHUEM I'€OMETPHUECKUX MOHATHH U TeopeM, anmnapara airedpsl; pelarh NpakKTUYECKUe 3a1a4M, CBSI3aHHbIE C HAXOXKACHUEM
reOMETPUYECKUX BETUUYHUH.

11 KJIACC
OnepupoBaTh MOHATHAMM: LMJIMHAPUYECKas MOBEPXHOCTb, 0Opa3zyroUIe LUIMHAPUYECKOW MOBEPXHOCTH; IWJIMHAP; KOHUYECKas
MIOBEPXHOCTh, 00pa3yroIie KOHNYECKOH MOBEPXHOCTH, KOHYC; chepruecKas HOBEPXHOCTb.

Pacrnio3naBath Tena BpameHus (HMIIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MTOTYYCHHUS TEJ BPAILICHUSI.

Knaccuduuposars B3auMHOE pacoiokeHue cepsl U IITOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CErMEHT, OCHOBAaHHE CEIrMEHTA, BHICOTA CEIMEHTA; I1apOBOil CJIOM, OCHOBaHKE IIapOBOrO CJI0s, BBICOTA
IIaPOBOTO CJI0s; IIAPOBOM CEKTOP.

Bbrauciiate 00bEMBI 1 TUTOMIAAM TTIOBEPXHOCTEH TN BPAIICHHsI, TEOMETPHUECKUX TEJI C MPUMEHEHUEM (HOpMYII.

OmnepupoBarh MOHIATUSIMHU: MHOTOT'PAaHHHUK, BIIMCAHHBIN B cpepy U ONMMCAHHBIA 0KOJIO chepsl; cdepa, BIUCAHHAS B MHOTOIPAaHHHK HITH TEJIO
BpaIllCHUS.

BbIUuCIIATE COOTHOIIEHHS MEXTy TUIOIIASIMU [TOBEPXHOCTEN U 00bEMaMU OJOOHBIX TeEJI.

N300paxats uzyyaembie GUTYphl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKHM U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tl
BpaIllCHUS.

W3BnekaTb, HHTEPIPETUPOBATH U MPEOOPa30BBIBATE HHPOPMALIMIO O MPOCTPAHCTBEHHBIX I€OMETPUUECKUX (Urypax, MpPeACTaBIEHHYIO Ha
4yepTexkax U pUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInonHATE A€WCTBUS CIOKEHHSI BEKTOPOB, BBIUMTAHUSI BEKTOPOB M YMHOXXEHHSI BEKTOpA HA YHUCIIO, OOBACHATh, KAKUMU CBOMCTBAMU OHU
00J1a1a10T.

[IpumeHsTH NpaBUIIO NapauIeIeIUIeaa.

OnepupoBarh MOHATUSAMU: AEKAPTOBbI KOOPJIMHATHI B POCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
YTOJI MEeXAY BEKTOpaMH, CKaJIsIpHOE MPOU3BEEHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.
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Haxonutbs cymMMy BEKTOPOB M ITPOU3BEICHNE BEKTOPA HA YHUCIIO, YTOJl MEK1y BEKTOPAMH, CKAISIPHOE MTPOU3BEICHHE, PACKIIAbIBATh BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBath IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpumensaTh reomerpudeckue (akThl A PEIICHUS CTEPEOMETPUUYECKUX 3ajad, MPEroJiararollluX HECKOJIBKO IIaroB pelIeHus, eCiH
yCIIOBUSI IPUMEHEHHUS 3aJIaHbl B IBHOU dopMe.

Pematp npocrelinine reoMeTpuuecKre 3a/1a4l Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA.

Pemrate 3a1aun Ha JOKA3aTENbCTBO MATEMATUYECKUX OTHOUICHUH M HaXO0XKJICHHE T€OMETPHUUECKUX BEIHMYUH 110 00pa3liaM WU aJirOpuTMaM,
MIPUMEHSSI U3BECTHBIE METO/IbI IIPU PELIEHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpuMeHnATh npocTeire NporpaMMHbIE CPEICTBA U SJIEKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMBI ITPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoauTE HpHUMEpHl MATEMATUUYECKUX 3aKOHOMEPHOCTEH B NPUPOJAE M JKU3HU, DPACIIO3HABATh IPOSIBICHHE 3aKOHOB I'€OMETPUU B
HCKYCCTBE.

[IpuMeHATh NOyYEeHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYAIlMU U IPUMEHATh U3YUYECHHbIE MTOHATHS B MIPOLIECCE MOUCKA
pelieHrs MaTeMaTu4ecku chOpMyIUPOBAHHON MTPOOJIEMBI, MOJIEIMPOBATh pealbHbIE CUTYallUU Ha A3bIKE T€OMETPUU, UCCIIEIOBATh OCTPOCHHBIE
MOJIETH C UCIIOJIb30BAHUEM I€OMETPUUECKUX MOHATUN U TEOpeM, almapara aareOpbl; pemarh IpakTUYeCKUe 3a/1a4i, CBA3aHHbBIE C HAXOXKIACHUEM
reOMETPUYECKUX BEJIMYMH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne (undposbie)
HanmeHoBaHMe pa3/iejioB U TeM NMPOrpaMMbl Konrpoabnbsie  IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 BBeneHue B crepeoMeTpUIo 10 bubmorexa [IOK
)i Y P https://m.edsoo.ru/1c209e37
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bbu6moteka [JOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IIepme oc OCKOCTEN 12 bubmorexa HOK
NEHIUKVIIAPHOCTD IIPAMBIX U TUIOCKOCTEN
PHCHAMIYIAD p https://m.edsoo.ru/1c209e37
4 VTIBl MEXIY IPAMBIMH U IIJIOCKOCTSIMUA 10 1 bubmmorexa [IOK
Ay TP https://m.edsoo.ru/1c209e37
bu6mmoreka IIOK
5 M 11 1
HOTOTPaHTHiH https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
. 1
6 OOBEMEI MHOTOTPAHHNUKOR 3 https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CEUEHUsI, PACCTOSHHUS U YIIIb 4 1 bubmmorexa [IOK
p ' P yr https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThbI
pecypchbl
bu6mmoreka [IOK
1 T 12
c1a Bpattieti https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O0Bé 5 1
DEMBLTEI https://m.edsoo.ru/1c209e37
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmmorexa [IOK
P pA pocip https://m.edsoo.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoka I/ oOpa3oBaTe/ibHbIE
n/n Bcero K/p U3YYEeHUS
p pecypchl

OCHOBHBIE IIOHATHS CTEPEOMETPUHN: TOUKA, ITPSIMast, INIOCKOCTb,

1 IIPOCTPAHCTBO. HpaBI/mf I/I306;];.))K6HI/I$I Ha pI/II():yHKaXI n300paskeHus 1 Bubmorexa LIOK
. 02.09.2025  https://m.edsoo.ru/aecc77cd

IUIOCKOCTEM, MapajiebHbIX IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka
5 [TonsTHS: nEepecekarolecs IOCKOCTH, NepeceKarolecs npsamas 1 1 bubnuoreka [IOK

IIOCKOCTb 05.09.2025  https://m.edsoo.ru/2d8a9c99
3 [TonsATHs: nepecekaromuecs MI0CKOCTH, IIEPEeCeKarouMecs IpsaMas 1 1 bubnnorexa [HOK

IIOCKOCTb 09.09.2025  https://m.edsoo.ru/db685e73
4 3HaAKOMCTBO C MHOTOTPaHHHKaMH, U300pakeHNEe MHOTOTPAaHHUKOB 1 bubnuorexa [JOK

Ha PUCYHKaX, Ha IIPOCKIIMOHHBIX YepPTEKaX 12.09.2025  https://m.edsoo.ru/a63959ed
5 HauanbHble cBeieHus 0 Ky0Oe U nupaMue, uX pa3BEPTKU U MOJICIH. 1 bubnuoreka [IOK

CedeHHst MHOTOTPaHHHKOB 16.09.2025  https://m.edsoo.ru/b30dff38
6 HavanbHble cBesieHus 0 Kyoe U mupamuie, X pa3BEPTKU U MOJIEIH. 1 bubnnoreka [JOK

CedeHusi MHOTOTPaHHHKOB 19.09.2025  https://m.edsoo.ru/3d8ffd32
7 [TonsiTHE 06 aKCMOMaTUYECKOM TOCTPOCHUU CTEPEOMETPUU: 1 bubnnoreka [JOK

AKCHOMBI CTEPEOMETPHHU U CIICACTBUS U3 HUX 23.09.2025  https://m.edsoo.ru/Occ5cafe
3 [TonsiTHE 006 AKCHOMATHYECKOM MOCTPOCHUH CTEPEOMETPHUU: 1 bubnuoreka [IOK

AKCUOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX 26.09.2025  https://m.edsoo.ru/239c8ch4
9 [TonsiTe 06 akCMOMaTHUYECKOM MOCTPOEHUHU CTEPEOMETPHH: 1 bubnnorexa [JOK

AKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX 30.09.2025  https://m.edso0.ru/65c6b106
10 [Tonatue 06 akcHOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1 bubmuoreka [IOK

AKCHOMBI CTEPEOMETPHHU U CIICACTBUS U3 HUX 03.10.2025  https://m.edsoo.ru/258fc245
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Bzaumnoe PACIIOJIOKCHHUEC MTPAMBIX B ITPOCTPAHCTBE!

bubmuoreka [JOK

1 IIEPECEKAIOIINECS, MTAapaUICIbHbIE U CKPEIIMBAIOIIUCCS TPSIMBIC 07.10.2025  https://m.edsoo.ru/1a2520f6
[TapamienbHOCT IPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:
12 Ha;)aJIJIeJIBHBIe npafame B IIPOCTPAHCTBE; HaI?aHJ;ISHBHOCTB TPEX bubmorexa LIOK
’ 10.10.2025  https://m.edsoo.ru/93ad36b3
IPSMBIX
13 [TapaniaenbHOCTh MPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: bubnuorexa [JOK
[MTapanaenbHOCTh IPSIMOM U TNIOCKOCTH 14.10.2025  https://m.edsoo.ru/ee1d19b9
14 VYTibl ¢ COHaNpaBIeHHBIMU CTOPOHAMU Bubmiorexa LIOK
17.10.2025  https://m.edsoo.ru/9f4071b9
15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE Bubmiorexa LIOK
21.10.2025  https://m.edsoo.ru/fe733862
16 VYron Mexy IpsSMbIMU B IPOCTPAHCTBE Bubmiorexa LIOK
24.10.2025  https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh IIOCKOCTE!: NapasiesbHble IIOCKOCTH bubamorexa IOK
07.11.2025  https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayIeIbHBIX TIIOCKOCTEH bubmmoreia LIOK
11.11.2025 https://m.edsoo.ru/e504d656
19 [Tpocreiimme npocTpaHCTBEHHBIE (PUTYPBHI HA TUIOCKOCTHU: TETPASIP, bubnuoreka [IOK
Ky0, mapaiesnenumne 14.11.2025  https://m.edsoo.ru/4a28dc02
20 IToctpoenune ceuennit bubamorexa IOK
18.11.2025  https://m.edsoo.ru/1d434dOf
21 [TocTpoenue ceuenumii Brbmiorexa LIOK
21.11.2025  https://m.edsoo.ru/ec26fe5d
99 KonTtponbHas padora o Teme "[IpsiMble U IIIOCKOCTH B bubmuoreka [IOK
npoctpaHcTBe. [lapannenbHOCTh MPSIMBIX U IIIOCKOCTEN" 25.11.2025  https://m.edsoo.ru/9a0a9e56
93 [lepneHauKyISIpHOCTD MPSAMOM M TUIOCKOCTHU: NEPIEHIUKYIISIPHBIE bubnnorexka [JOK
npsIMbIe B IPOCTPAHCTBE 28.11.2025  https://m.edsoo.ru/b19f6a5d
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HpﬂMBIe nmapajiyiCJIbHBIC U ICPHCHANKYJISIPHBIC K INIOCKOCTHU

bubmuoreka [JOK

02.12.2025  https://m.edsoo.ru/0ac11c95
25 [IpsimMble napasuienpHble U NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH bubmorexa IOK
05.12.2025  https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepneHIuKyJIIPHOCTU IPSIMON U INIOCKOCTU bubamorexa LIOK
09.12.2025  https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U INIOCKOCTH Bubmorexa LIOK
12.12.2025  https://m.eds00.ru/79165d15
28 Teopema o0 TpsMOIi IEPIICHANKYIISIPHOH IJIOCKOCTH Bubmiorexa LIOK
16.12.2025  https://m.eds00.ru/635¢5087
29 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH BH6H_HOTeKa Hox
19.12.2025 https://m.edsoo.ru/bd3745f8
30 Teopema o0 TpsMOIi IEPIICHANKYIISIPHOH IIIOCKOCTH Bubmiorexa LIOK
23.12.2025  https://m.edsoo.ru/7d18834b
31 [IeprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIJIOCKOCTH, bubnnorexka [HJOK
paccTostHue OT MPSAMOM 70 TUIOCKOCTH 26.12.2025  https://m.edsoo.ru/33c477d3
39 [leprieHAUKYIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IUNIOCKOCTH, bubnuoreka [IOK
PAcCTOSIHHE OT MPSIMOM 10 MIOCKOCTH 30.12.2025  https://m.edsoo.ru/66fefadd
33 [IeprieHAUKYSp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, bubnnoreka [JOK
paccTostHue OT MPSAMOM 70 TUNIOCKOCTH 13.01.2026 = https://m.edsoo.ru/a5b7b8e3
34 [leprieHAUKYNIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 INIOCKOCTH, bubnuoreka [IOK
paccTostHue OT MPSAMOM 70 TUNIOCKOCTH 16.01.2026 = https://m.edsoo.ru/dbee22bc
35 VYTIIbI B IPOCTPAHCTBE: YIOJ MEKIY MPSIMON U INIOCKOCTBIO bubmorexa IOK
20.01.2026  https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBIA yrojl ABYIrpaHHOrO yria Bubmiorexa LIOK
23.01.2026  https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHENHBIN Yroil ABYTPaHHOTO yIiia bubnuorexa [IOK
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27.01.2026  https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYISIPHOCTD IJIOCKOCTEH: MIPU3HAK MEPIEHAUKYISIPHOCTH bubnuorexa [JOK
JIBYX TUIOCKOCTEH 30.01.2026  https://m.edsoo.ru/ec3e2da3
39 [TeprieHAMKYISPHOCTD IJIOCKOCTEH: IPU3HAK MEPICHAUKYISIPHOCTH bubmuorexa [JOK
JBYX IJIOCKOCTEH 03.02.2026  https://m.edsoo.ru/ed9e2a8e
40 [IepnieHIUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK MEPIICHIUKYIIAPHOCTH bu6mumoreka [IOK
JIBYX TUIOCKOCTEH 06.02.2026  https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx meprneHANKYIIpax Bubmiorexa LIOK
10.02.2026  https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx meprneHANKYIIpax Bubmiorexa LIOK
13.02.2026  https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepreHANKYIIPAX bubmmoreia LIOK
17.02.2026  https://m.edso0.ru/9f246736
44 Kontponbnas pabota no temam "lleprneHANKYIIPHOCTD MPSIMBIX U bu6mmoreka [IOK
iockocTei" u "Y Tl MeXILy IPSAMBIMH U TIOCKOCTSIMH" 20.02.2026  https://m.edsoo.ru/5b971ef3
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PaHHUKA,
45 BBINYKJIBIE U HermyKnHe MHOTOTPaHHUKU; Pa3BEPTKA ’ Bubmorexa IOK
’ 24.02.2026  https://m.edsoo.ru/2d24e873
MHOTOTpaHHHKA
16 [Ipu3ma: N-yronpHas Npu3Ma; rpaHd U OCHOBAHMS MPU3MBI; IpsMast bubnnoreka [JOK
Y HaKJIOHHAs IPU3MbI; OOKOBAs U MOJTHASI TOBEPXHOCTh TPHU3MBbI 27.02.2026  https://m.edsoo.ru/b4ad63ad
47 [Tapaenenunen, NpsAMOYTOIbHBIN MapaUICIICIIUAIIET U €ro bubnuoreka [IOK
CBOMCTBa 03.03.2026  https://m.edsoo.ru/8a7be683
[Inpamuna: N-yronbHas nupamMuaa, TpaHd U OCHOBAHNE ITUPAMU/IBL;
48 601?013215{&1/1 nonyljas{ HOBeperIJOCTLHHHpZMHL[LI' MpaBUJIbHAA Hp " bubmorexa IOK
. ’ 06.03.2026  https://m.edsoo.ru/fblcd0a5
yceu€HHas mupaMua
49 [IpaBuIBHBIE MHOTOTPAHHUKH: TIOHSITHE MPABUIBHOTO bubnnorexka [JOK
MHOT'OT'paHHMKA; ITPaBUIIbHAS TPU3Ma U MpaBUIIbHAS THPaMU/IA; 10.03.2026 = https://m.edso0.ru/074c8865
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NpaBWIbHAS TPEYroJbHAs MUPAMUAA U MPABUIIBHBINA TETpadap; KyO

HpC,I[CTaBJIeHI/Ie O IIpaBUJIbHBIX MHOI'OI'PpaHHUKAX: OKTa’ap,

bu6mmoreka [IOK

50
JOJICKA’IP U KKOCAIP. 13.03.2026 = https://m.edsoo.ru/a0fdd5bf
o CI/IMMe“TpI/ISI B HpOCTp;H:TB:: CI/IMMeT];;I/Iﬂ OTHOCHUTEIHLHO TOYKH, BuGmiorexa LIOK
PSIMOM, TUIOCKOCTH. DJIEMEHTBI CAMMETPHUH B IIUPaMHUIax, 17.03.2026  hitps://m.eds0o.ru/b9e777d9
napajulesieuIe/1ax, MPaBUIbHBIX MHOTOIPaHHUKAX
52 Brruncienue 351eMEHTOB MHOTOIPAHHUKOB: pEOpPa, JrUaroHaIn Bl bubmorexa HOK
. . P - bebpa, A » YET 20.03.2026  https://m.edsoo.ru/6cdbecef
- [Tnomans 6oxoBOM HOBerHOUCTI/I u HOJIHOI‘/JI6 HOBep)fHOCTI/I IPSAMOM Butmorexa LIOK
HpI/ISMI:I, IUIOIIA[b OCHOBAHUH, TeOpeMa 0 OOKOBOW TOBEPXHOCTH 24.03.2026  hitps://m.eds0o.ru/37d84157
PSIMO# TPU3MBI
o [Tnomaab 60KOBOM OBEPXHOCTH 61/1 HOBGE)XHOCTI/I HpaBI/IJ'IBHOIiI. ) BuGmiorexa LIOK
MUPaMUJIbI, TEOPEMa O TUIOIIAN OOKOBOM OBEPXHOCTH YCCUEHHON 27.03.2026  https://m.eds0o.ru/5603e30b
TUPAMUJIBI
55 K 5 ™M " bubnunorexa LIOK
OHTPOJILHA pabOTa TO TEME “VIHOTOTPAHHHIKH 07.04.2026  https://m.edsoo.ru/a95f5c04
bu6mmoreka [IOK
N .
56 onsHe 00 0bnEMe 10.04.2026  https://m.edsoo.ru/7ad0020b
57 O0BEM TUPaAMUIBI bubmorexa [IOK
pavuit 14.04.2026  https://m.eds00.ru/235171b3
58 O0BEM TUpaMHUIb bubmorexa HOK
© paMuz 17.04.2026  https://m.edsoo.ru/f47dfefd
N bubnuorexa [JOK
59 OOBEM mupamu el 21042026 https://m.eds00.ru/79c10312
. bubnmoreka [JOK
60 OOLEM nipaup: 24.04.2026  https://m.edsoo.ru/2faadc3f
61 O06BEM npu3MBbI bubnuorexa [IOK
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28.04.2026  https://m.edsoo0.ru/79853608
bu6mmoreka [IOK
2 S 1
6 OOEM mpu3MEL 05.05.2026  https://m.edsoo.ru/1e053890
. bu6mmoreka [IOK
63 OOBEM npH3Mb! L 08.05.2026  https://m.edsoo.ru/482d3f51
bubmuorexa [JOK
4 K " .3 " 1
6 OHTpoOJIbHAs paboTa 1o Teme "OOBEMBI MHOTOTPAaHHUKOB 12052026  hitps://m.eds0o.ru/28a6573¢
65 [ToBTOpeHME, 0000IIEHUE cUcTeMaTH3alus 3HaHui. [locTpoeHue 1 bubmuoreka [JOK
CCUYCHUI B MHOTOTPaHHUKE 15.05.2026 = https://m.edsoo.ru/098bedad
[ToBTOpeHME, 0000IIEHUE CHCTEMATH3allks 3HaHUH. Beraucienue
66 ACCTOSIHUI: MEX BYMS TOUYKAMH, OT TOYKH IO OPSIMOM, OT 1 bubmmorexa [JOK
P $ MEAAY ABY : A0 TIPAMOTL, 19.05.2026  https://m.eds00.ru/f7792ba9
TOYKH JIO TUIOCKOCTH, MEKIY CKPEIIMBAOIUMHUCS MTPSIMBIMH
bu6mmoreka [IOK
67 Hrorosas KORTpOILHAA padoTa . 22.05.2026  https://m.edsoo.ru/b9146bcO
[ToBTOpenue, oboOIIeHNE cucTeMaTH3anus 3HaHWH. Berarcnenne
68 OB MEX/IY CKPELIMBAIOIIUMUCS OIPAMBIMUA, MEXK Y IIPAMON U 1 bubmorexa HOK
YO JLy CKpett B P ’ Ay b 26.05.2026  https://m.edsoo0.ru/56765e8b
IUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIJIOB MEKIY TIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

21



https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

Ne KoaunvecTBo yacoB
Jara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka oOpa3oBaTe/ibHbIE
n/ Bcero K/p 1II/p u3y4eHus
pecypcbl
n
1 Cdepa u map: eHTp, paanyc, AMaMeTp; IO TOBEPXHOCTH 1 bubmuorexa [IOK
chepsr 02.09.2025  https://m.edsoo.ru/0341bc2b
5 B3aumnoe pacnonoxenne chepsl U TUIOCKOCTH; KacaTeabHas 1 bubmmorexa [JOK
IUIOCKOCTB K cepe; miomasb chepsl 09.09.2025  https://m.edsoo.ru/bed12a43
3 Hzob6paxenue chepsl, mapa Ha miaockoctu. Cedenus mapa 1 bubmnorexa LIOK
’ 16.09.2025  https://m.edsoo.ru/bc15f7f2
4 [{unuaapuyeckas MoBEPXHOCTh, 00pa3yroIIne UIHHIPHYECKON 1 bubnnoreka [JOK
MOBEPXHOCTH, OCh HUJIHMHAPUYECKON IIOBEPXHOCTH 23.09.2025  https://m.edso0.ru/6054b8c1l
5 [{mmHAp: OcHOBaHUS M OOKOBAs MMOBEPXHOCTH, 00pa3yromas u 1 Bbu6moreka [JOK
0Cb; TUTOIA/b OOKOBOM U TIOJHOM MOBEPXHOCTH 30.09.2025  https://m.edso0.ru/188f6216
N3o0paxenne NUIMHAPA HA TDIOCKOCTH. Pa3BépTka numuHapa.
6 Ceqegnﬂ I_II/IJ'II/IEI[pa (EJII)OCKOCTLIO napanneanIZ)ﬁ I/IJI'fI/I v 1 bubmorexa HOK
. ’ 07.10.2025  https://m.edsoo.ru/016e25eb
MIEPIICHIUKYIIIPHOW OCH IIJIUH/IPA)
7 Konundeckasi moBepXHOCTh, 00pa3yroIIne KOHHIECKOM 1 bubnnorexa [JOK
MIOBEPXHOCTH, OCh ¥ BEPIIMHA KOHMYECKOH MOBEPXHOCTH 14.10.2025  https://m.edsoo.ru/c94ba09b
3 KoHnyc: ocHOBaHMe 1 BepiivHa, 00pa3yroias U OCh; TJI0IIA b 1 bubmuorexka [IOK
OOKOBOI1 U TMOJIHOM MTOBEPXHOCTH 21.10.2025  https://m.edso0.ru/897dd3b2
9 Y ceu€HHBII KOHYC: 00pa3yoIre U BBICOTa; OCHOBAHMS U OOKOBast 1 bubmmoreka [JOK
MOBEPXHOCTh 05.11.2025  https://m.edsoo.ru/1468bab3
N300paxenne KoHyca Ha TIOCKOCTH. Pa3BépTka konyca. CeueHust
10 I(OHy(I:)a (HHOCKOCTByIO napauienbHON OCHOBI:IHI/IIO u inocxocn}o 1 Bubmmorexa LIOK
’ ’ ’ 11.11.2025 https://m.edsoo.ru/Obdelbe8

POXOALIeH Yepe3 BepIINHY)
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11

KoM06unanus ten BpauieHus: 1 MHOTOIpaHHUKOB

bubnunoreka LIOK

18.11.2025  https://m.edsoo.ru/3cef10e5
12 MHororpaHHuK, OIMCAaHHBIN 0K0JIO chepsl; cdepa, BIUCAHHAS B Bu6muoteka [JOK
MHOTOTPaHHHK WJIM B TEJIO BPALLICHUS 25.11.2025  https://m.edso0.ru/0b136158
. . Bbubnuoreka LIOK
13 [Tonsitue 06 06bEMe. OCHOBHBIE CBONCTBA 00BEMOB Te 02.12.2025  https://m.e dsg).ru 12620307
14 O0BéM IUIMHIpa, KOHYCA Bubmmorexa IOK
09.12.2025  https://m.edso0.ru/5513d87b
15 O0BéM mapa U mIomaah chepbl Bubmmorexa IOK
16.12.2025  https://m.edsoo.ru/d189bde2
16 [TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY bubnuoreka [IOK
IUTIOINAISIMH [TOBEPXHOCTEH, 00BEMaMHU MTOAOOHBIX TEI 23.12.2025  https://m.edsoo.ru/810cfleb
17 KonTtponsHas padora no Temam "Tena Bpamenus” u "OO0beMbl Bbu6mmoteka [JOK
Ten" 30.12.2025  https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE bubamorexa LIOK
13.01.2026  https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB bubamorexa [IOK
20.01.2026  https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCII0 bubmorexa IOK
27.01.2026  https://m.edsoo.ru/dee379eb
91 Pasnoxxenne BekTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM. bubmuoteka [IOK
[paBuiio napaienenumnena 03.02.2026  https://m.edsoo.ru/a28fd74e
99 Pewienne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUH C bubmuoreka [IOK
BEKTOpaMH 10.02.2026 = https://m.edsoo.ru/5a827900
93 KoopanHaTHO-BEKTOPHBII METOJT IIPU PEILIEHNN T€OMETPUUYECKHUX bu6muoreka [JOK
3a1aq 17.02.2026  https://m.edsoo.ru/d3alfe30
24 [IpsimoyrosbHas cucreMa KOOpAUHAT B IPOCTPAHCTBE. Bbubmuotexa [JOK
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Koopmunats! Bektopa. [Ipocreiiniie 3a1a4u B KOOpAMHATAX 24.02.2026  https://m.edsoo0.ru/48db7058
25 VYron mexay Bekropamu. CKaIpHOE MPOU3BEACHHE BEKTOPOB 1 bubmmorexa LIOK
03.03.2026  https://m.edsoo.ru/725effc4
26 Bprunciienne yriioB MEex1y NpSIMbIMHA U TTIOCKOCTSIMU 1 bubmmorexa LIOK
10.03.2026  https://m.edsoo.ru/8efbe78e
97 KonTtponbHas padora no teme "BekTopbl 1 KOOpAUHATHI B 1 Bbu6muotexa [JOK
npoctpaHcTBe" 17.03.2026  https://m.edsoo.ru/77c22fc5
28 [ToBTOpeHue, 00o0IIeHNE U cUcTeMaTH3alks 3HaHuil. OCHOBHBIC 1 bu6mmoteka [JOK
Gurypsl, hakThl, TCOPEMBbI Kypca INIAHUMETPUH 24.03.2026  https://m.edsoo.ru/1780ba5d
29 [ToBTOpenue, 00o0IIeHNE U cUcTeMaTH3alks 3HaHui. OCHOBHBIC 1 bu6mmotreka [JOK
burypsl, hakThl, TCOPEMBbI Kypca IIaHUMETPHH 07.04.2026  https://m.edsoo.ru/078cd184
30 [ToBTOpeHUe, 0600IICHNE U CHCTEMaTH3allvs 3HAHUN. 3a1a9n 1 bubnunoreka LIOK
IUIAHUMETPUH U METOIbI X PELICHUS 14.04.2026  https://m.edsoo.ru/7491efe0
31 [ToBTOpEeHME, 0000IICHUE U CUCTEMAaTH3allMs 3HaHUH. 3a/1auun 1 bu6nmorexa LIOK
IUIAHUMETPUH U METOIbI UX PELICHUS 28.04.2026  https://m.edsoo.ru/4dffda97
39 [ToBTOpenue, o6o0IIeHNe U cucTeMaTh3anus 3HaHuil. OCHOBHBIE 1 bubmuoreka [IOK
Gurypsl, paxThl, TEOPEMBI Kypca CTEpEOMETPUH 05.05.2026  https://m.edsoo.ru/74b2ad91
bubmmnoreka HOK
33 Mrorosas xontposbiaz pabora 1 12.05.2026 https://m.edscL)]é).ru/e024df02
34 [ToBTOpenue, 00o0IIeHNE U cCUCTeMaTH3alMsl 3HaHU I 1 Bubmmorexa HOK
19.05.2026  https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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MPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI Cpe/IHEro 0611ero
nmpoBepsiemMoro SpasoBanus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
7.2 [TprMeHSTh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPU PELICHUH T€OMETPUUYECKHX 3314
7.3 OnepupoBaTh NOHATUSAMU: NapaIEIbHOCTh U NEPHIEHAUKYISPHOCTb NPSAMBIX U IUIOCKOCTEN
7.4 KnaccudunumpoBaTs B3anMHOE PaCIoNOKEHHE IPSIMBIX U ITIOCKOCTEH B IPOCTPAHCTBE
25 OnepupoBaTb NOHATUSAMU: JBYTPaHHBIA YroJl, TpaHU JBYITPAHHOTO Yyrijia, pedpo JBYIpPaHHOTO YIJia, JMHEWHBIA Yroil
' JBYIPaHHOIO yIJIa, IpajycHas Mepa JBYIPaHHOIO yIia
26 OnepupoBaTh MOHATUAMU: MHOIOI'PAHHHK, BBIIYKJIBIA U HEBBITYKJIbIH MHOTOTPAHHUK, 3JIEMEHThl MHOTOTPAHHUKA, 1P aBUIIbHbIHI
' MHOTOTpaHHUK
7.7 PacriozHaBaTh OCHOBHBIE BUJIbI MHOTOI'PaHHUKOB (MMUpaMuaa, IpU3Ma, NpsMOYTobHbIN Napasuienenunesn, Kyo)
28 KnaccugunupoBarb MHOrOrpaHHUKH, BBIOUMpas OCHOBAaHUS Ui KJIacCU(PUKAIMK (BBIMYKJIble U HEBBITYKJIbIE MHOTOTPaHHUKH,
' MPaBUJIbHbIE MHOTOIPaHHUKH, IPSIMbIE U HAKIIOHHBIE TIPU3MBI, TTapajlIeIeIUIIE IbI)
7.9 OnepupoBaTh NOHATHUSAMH: CEKYIas NIOCKOCTh, CEYeHNE MHOTOTPaHHUKOB
7.10 OOBSICHATH NPUHIIUIIBI TOCTPOEHUSI CEUEHUH MHOTOTPAHHUKOB, UCIIOJIB3YSI METOJ] CIIEA0B
211 Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM CJIEJOB, BBINOJHATH (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PUCYHKOB IPOCTHIX
' 00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y
212 Pemate 3amaum Ha HaxoXJIEHHE TIEOMETPUYECKHUX BEJIMYMH MO oOpa3laM WIM ajlropuT™MaM, INPUMEHSSI H3BECTHBIC

AHAIIUTUYCCKUE MCETOABbI IMPU PCIHICHUH CTAHAAPTHBIX MAaTEMAaTHYCCKUX 3adad Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCXKIAY ABYMA
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TOYKaMH, OT TOYKH O HpﬂMOﬁ, OT TOYKHU 0 INIOCKOCTHU, MCXKAY CKPCHIMBAOIUMHUCA MTPAMBIMHA

PemraTs 3aga4d Ha HaXO0XACHHUEC TICOMCTPHUYCCKUX BCJIWYHUH II0 o6pa3uaM WKW ajJdropurMam, IIPUMCEHAA HW3BCCTHBIC

713 AHAJIUTUYCCKUEC MCTOAbI HpI/I peH_IeHI/II/I CTaHI[apTHBIX MAaTEeMaTHUYCCKUX 3a1a4 HAa BBIYUCJIICHUC erIOB MG)KI[y CerH_II/IBaIOH_[I/IMI/ICSI
MPSIMBIMH, MEX]TY TIPSIMOM M ITIOCKOCTBIO, MEXKY INTIOCKOCTSIMU, ABYTPAHHBIX YTIIOB
214 Beraucisite 00bEMBI M TIJIOMIAINM TTOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MUpamMuia) ¢ IpuMEHEHHEM (OPMYIl, BBIYUCIIATH
. COOTHOILICHUA MC)KI[Y I1omaasiMn HOBerHOCTeﬁ, O6'béMaMI/I HOZ[O6HLIX MHOFOI‘paHHI/IKOB
7 15 OHGpI/IpOBaTb IIOHATUAMMU CI/IMMeTpI/ISI B HpOCTpaHCTBe, I_[eHTp, OCb H IINIIOCKOCTHb CI/IMMeTpI/II/I, LIGHTp, OCb MU IINIIOCKOCTH
' CUMMETPHUHU (PUTYPBI
216 W3Bnekatb, mnpeoOpa3oBbIBaTh M HWHTEPIPETHPOBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpax,
' MIPE/ICTABJIICHHYIO HAa YePTEeKaX U PUCYHKaX
717 [IpumensTh reoMeTprudeckne (GaxKThl JJs PEIICHHs] CTEPEOMETPUUYECKHX 3a/1a4, MPEIOoIarafolluX HECKOJIBKO IIaroB PEIICHHUS,
' €CJIM YCIIOBUS IPUMEHEHUS 3aJ]aHbl B IBHOU opme
718 [IpuMeHAT mpoOCTEHIIME NPOrpaMMHBIE CpPEACTBA U JJIEKTPOHHO-KOMMYHMKAIMOHHBIE CHCTEMBI IIpU  PEIICHUU
' CTEPEOMETPUUYECKHX 3a/1a4
219 [IpuBOANTH NIpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEN B MPUPOJIE U )KM3HHU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUU
' B HCKYCCTBE
HpI/IMeHSITB HOJ'Iy‘IeHHI)IC 3HAHUS Ha HpaKTI/IKeZ aHaJII/I3I/Ip0BaTB peanLHme CI/ITyaIII/II/I nu HpI/IMeHSITI) I/I3y‘-ICHHBI€ IIOHATUS B
290 mpollecce TOMCKa PEUIeHUS MaTeMaTHuecku cHopMyIHpOBAaHHONW MPOOIEMBI, MOAECTUPOBATh PEAIbHbIE CUTYAIlUU Ha S3BIKE
' T€OMETPUH, UCCIIEIOBATh TTOCTPOCHHBIE MOJIETH C MCIOJb30BAaHUEM T€OMETPUUECKUX TOHITHH W TeOpeM, amnmapara ajareOpsl,
pemarh NpakKTUYECKUE 3a/1a4H, CB3aHHBIE C HAXO0K/IEHUEM F€OMETPUUECKUX BEJIMUNH
11 KJIACC
Kox . .
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl CpeIHero oo1ero
NpoBepPsieMoOro oBpazoBams
pe3yabTara
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I'eomerpus

OHepI/IpOBaTI) IOHATHUAMHA: HUIHMHIAPHUYECKAsd IIOBEPXHOCTH, 06pa3y10ume HHHHHI{queCKOfI IMOBEPXHOCTHU, HHUIHUHAP,

ol KOHHYECKas IOBEPXHOCTh, 00pa3yIolne KOHMYECKOW TOBEPXHOCTH, KOHYC, chepruecKas IOBEPXHOCTb

6.2 PacrioznaBats Tena BpaimeHus (IIHHAP, KOHYC, cdepa U map)

6.3 OOBACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS

6.4 KnaccuduinupoBars B3auMHOE pacioiokeHrue Chephl U MIIOCKOCTH

65 OnepupoBaTh TMOHATUSMH: IIAPOBOM CErMEHT, OCHOBaHUE CETMEHTA, BBICOTA CErMEHTa, IIapOBOM CIJIOH, OCHOBaHUE
' IIaPOBOTO CJI0S, BHICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP

6.6 Boraucnars 00bEMBI 1 TUTOIAAM TOBEPXHOCTEH TN BPAIISHHsI, TEOMETPHUECKUX TEJI C MPUMEHEHHEM (HopMyIT

6.7 OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy W ONUCAHHBIM OKoJo cdepbl, cdepa, BOHCAHHAS B
' MHOTOTPAaHHHK HJIM TEJIO BPAIICHUS

6.8 BBIUMCIIATE COOTHOIIEHUSI MEXKTY TUIOMIAIMH TOBEPXHOCTEH U 00bEMaMHK TTOIOOHBIX TEJ

6.9 H300pakaTh nu3ydaembie GUTYPBI OT PYKH M C IPUMEHEHHUEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10 BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH
' CEUeHHMsI TeJ BpaIeHHUs

611 W3BnekaTh, WHTEPIPETUPOBATh W IMPEOOpPa30OBBIBATH HMH(GOPMAIMIO O TPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PHUTypax,
' NPECTaBICHHYIO Ha YepPTekKaxX U pUCYHKaAX

6.12 [TpumensaTs reoMerpudeckue (akTbl ISl pPEHICHUS CTEPEOMETPUYECKHX 3a7ad, IMPEeAINoJaraloliMX HECKOJIbKO IIaroB
' pelleHus, eclii yCIOBHsI MPUMEHEHUS 3a/1aHbI B sIBHOU (hopme

6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBINONHATE JASHCTBHSI CIIOKEHUSI BEKTOPOB, BBHIYMTAHHS BEKTOPOB W YMHOXCHHS BEKTOpAa Ha YHCIO, OOBSCHATH, KAKUMHU
' CBOMCTBAaMH OHHU 00JIaIar0T

6.15 [TpuMeHsTH paBUIIO Napajieienunena Npy CI0XeHUH BEKTOPOB

6.16 OmnepupoBaTh TOHSATHSIMH: JIEKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJIh BEKTOpPA, PABEHCTBO BEKTOPOB,
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KOOpPJMHATBl BEKTOpa, YroJd MEeXAYy BEKTOpaMH, CKaJsSIpHOE IMPOU3BEACHHE BEKTOPOB, KOJUIMHEApHbIE UM KOMILIAHAPHBIE

BEKTOPBI

6.17 HaxoauTh CyMMy BEKTOPOB W NPOM3BEIEHHME BEKTOpA Ha YHCJIO, YIOJl MEXIy BEKTOPaMH, CKaIsIpHOE IPOU3BEICHUE,
. packiIagblBaTb BEKTOP IO ABYM HCKOJUIMHCAPHBIM BCKTOpaAM

6.18 3a/aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOU CHCTEME KOOPIHHAT

6.19 Pemiars npocTelime reOMETPUYECKHE 3a/1a4l HA IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/IA

6 20 Pemratn 3ala4yi Ha J0Ka3aTCJIbCTBO MAaTEMAaTHUYCCKUX OTHOIIIEHUH U HaXOKACHUC I'COMCTPUUICCKHUX BCIMYHH I10 O6pa3]_[aM
' WJIM QIIFOPUTMAaM, IPUMEHSS M3BECTHBIE METOIbI IPH PEIICHUH CTAHIAPTHBIX MATEMATHYECKHX 3a/1a4

6.21 [IpumensTh mpoOCTEWINME TNPOTPaMMHBIE CPEICTBA W DJICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPH PEUICHUU
' CTEPEOMETPHUECKHX 3a/1a4

6.92 [IpUBOUTL TIPUMEPHl MATEMATHYECKMX 3aKOHOMEPHOCTEN B NPUPOIE M JKU3HHM, PACIIO3HABATH MNPOSBICHHE 3aKOHOB
' IEOMETPHH B UCKYCCTBE

HpI/IMeHﬂTB IMMOJIYYCHHBIC 3HAHUA HAa NPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC CUTyallUM U IPUMCHATH M3YUCHHBIC IIOHATHUA B
6.03 IPOILECCE MOMCKA PELICHUS MaTEMATHYECKH C(OPMYIMPOBAHHOM MPOGIEMBI, MOJIEIMPOBATh PEATLHBIE CUTYAIUH HA S3bIKE

TCOMETPpHH, HCCICAOBATHL IMOCTPOCHHBIC MOACIIN C HCIIOJB30BAHUEM TCOMETPHUYCCKUX IMOHATHU H TCOPEM, arlmapara

anre6pbl, peuiaTh NPAKTHYCCKUC 3ada9U, CBA3AHHBIC C HAXOKACHUEM I'€COMCTPUICCKUX BCIIMYNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Kon

10 KUIACC

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

I'eomeTpus

7.1

7.2

7.3

OCHOBHBIC TOHATHS CTEPCOMETPHHU. Tqua, npsMasd, IUIOCKOCTb, IMPOCTPAHCTBO. ITonsaTre 00 aKCMOMATHYECKOM IMOCTPOCHHUHN

CTCPCOMETPHUN: AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

B3anMmHOe pacronoxkeHue MNOpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECs, MNapaulelIbHble M CKPELIMBAIOIIMECS IIPSIMBIE.
ITapajyuieabHOCTh IPAMBIX U IIOCKOCTEHW B MPOCTPAHCTBE: MapajUIEeIbHbIE MPAMBIE B IIPOCTPAHCTBE, [1APAUICIBHOCTD TPEX MPSAMBIX,
NapAJUIEIIBHOCTh IPSIMOM M IUIOCKOCTH. YIUVIBI C COHAIpPABJICHHBIMA CTOPOHAMM, YIOJl MEXKAY MNPAMBIMA B IIPOCTPaHCTBE.
[TapayuienpHOCTD IUIOCKOCTEW: NapajuleibHbIe INIOCKOCTH, CBOWCTBA NapajuleibHBIX IIockocTel. IIpocTeiiine npocTpaHCTBEHHBIE

(buUrypsl Ha IJIOCKOCTHU: TETPAdIP, KyO, mapauiesenue]], ToOCTPOCHUE CEUCHUM

[lepneHUKYISIPHOCT IPSAMONM M INIOCKOCTH: IEPHEHIAUKYJSIPHBIE IPSMBIE B IPOCTPAHCTBE, MpsSMBIE IApaUICIbHBIE U
NEPIEHAUKYJIAPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYISPHOCTH INPSMON U IJIOCKOCTH, T€OpeMa O INPsSMON MEPHEHIAUKYIAPHON
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXAY HPSIMOM M INIOCKOCTBIO, ABYTPAHHBIM YIoJl, JIMHEWHBIA yroJl JBYI'PAaHHOIO YIJIa.
[TepnieHUKyNsAp U HAKJIOHHBIE: PACCTOSIHME OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT MPSIMOM 0 MIOCKOCTH, MPOEKIUs (HUTyphbl Ha
IUIOCKOCTh.  [lepneHauKyIapHOCTh IUIOCKOCTEH: IpU3HAK IEPIEHIMKYISIPHOCTH JBYX INIOCKOCTeH. Teopema o0 Tpéx

MNEpNnCHAUKYJIApax

7.4

IloHsAiTHE MHOIOrpaHHMKA, OCHOBHBIE OJJIEMEHTbl MHOIOIDAHHMKA, BBIIIYKJIBIE W HEBBIIYKIbIE MHOTOIDAHHUKH, pa3BEPTKA
MHororpaHHuka. Ilpusma: n-yronpHas mpu3Ma, T'paHU U OCHOBAaHUS MPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas M MOJHAs
MIOBEPXHOCTh Npu3Mel. [lapamienenunen, npsMOyTroiabHBIN Napajienenunea U ero cpoicrBa. [lupamupa: N-yroynbHas nupamuia,
IpaHU U OCHOBAaHUE MUPAMUMABI, OOKOBas M TOJHAs MOBEPXHOCTh MUPAMUABI, MPAaBUIbHAS U yCEUEHHAs MHUpamMHIa. DJIEMEHTHI
IpU3Mbl U NupaMu/bl. [IpaBuibHbIE MHOTOTPAaHHUKH: MTOHATHE MPABWIBHOIO MHOTOIPAHHHMKA, IIPaBUJIbHAS NPHU3Ma M MPABUJIbHAA

nupamMmujia, npaBujibHad TpCyrojibHas IMUupamMujia U HpaBI/IJ'ILHHﬁ TCTpas’ap, Ky6 Hpe)lCTaBJICHI/IC O MPaBUJIbHBIX MHOT'OT'paHHHUKAX:
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OKTa’lp, 10AEKadAp U uKocadapyrue CeueHus Ipu3Mbl U IUPaMUIbI

CI/IMMeTpI/ISI B MPOCTpaHCTBE: CHUMMCTPUSA OTHOCUTCIIBHO TOYKH, HpSIMOf/'I, IJIOCKOCTH. DJIEMEHTHI CUMMCTPUU B IHUpaMUIAX,

& napasuiesienune1ax, NpaBuiIbHbIX MHOTOIPaHHUKAX
Bbruncnenue 35eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriel. Ilnomans OOKOBOI MOBEPXHOCTH M MOJHOM MOBEPXHOCTH
7.6 OpsSMOM MPHU3MBI, IUIONAlb OCHOBaHMM, TeOpeMa O OOKOBOW MOBEPXHOCTH MpPsIMOI mpu3mbl. Ilnomanbs GOKOBOH MOBEPXHOCTH U
MOBEPXHOCTU IIPABWJILHOM MUPaMU/IbI, TEOpEMa O IIomaan yceu€uHnou nupamubl. [Toustue 06 06béme. OObEM MUPAMUIBL, TPU3MBI
1.7 [Tono6ubie Tena B mpoctpaHcTBe. COOTHOLIECHUS MEXKIY TUIOLIAIIMU TOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEJ
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolIMe IMMIMHIAPUYECKON MOBEPXHOCTH, OCh IMIMHIAPUYECKON moBepXxHOCTH. Llummuump:
' OCHOBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yrolas U OCh, MJIOIIA b OOKOBOM U MOJHOM TOBEPXHOCTH
Konunyeckass moBepXHOCTb, OOpa3yrolue KOHHYECKONW MOBEPXHOCTH, OCh U BEpIIMHA KOHWYECKoW moBepxHocTU. Komyc:
6.2 OCHOBaHHE W BepIIMHA, oOpasyrolas U OCh, IUIOMAAb OOKOBOM M MOJHON MOBEPXHOCTH. YCEUEHHBIM KOHyC: oOpasyromue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh
6.3 Cdepa m map: nHeHTp, paauyc, AMaMeTp, IJIOLIAaJb MOBEpPXHOCTH cdepbl. B3anMHoe pacnosnoxeHue cdepsl M IIIOCKOCTH,
' KacaTesbHasl IJI0CKOCTh K cdepe, rionaab chepsl
6.4 N306pakeHue Tell BpalleHns Ha TUIOCKOCTH. Pa3BEépTKa IMIMHIpa U KOHYyCa
6.5 KoMOunamu ten BparieHus 1 MHOTOIpaHHUKOB. MHOIOTrpaHHUK, ONMKMCAaHHBIA OKOJIO cephl, cepa, BIUCaHHAs B MHOTOTPAHHUK,
' WJIM TEJIO BpallleHUs
6.6 [Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME MPAMOYTOILHOTO MapajuieNenuIie/ia U CICICTBHS U3
' He€. O0BEM nunmuHApa, KoHyca. O0BEM 1mapa u miomaab chepsl
6.7 [TonoOHebIe Tena B mpocTpancTBe. COOTHOMICHUS MEX Y TUIOMIAAIMHU TOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEI
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6.8

6.9

6.10

Ceuenus muMHApa (MapauiedbHO U MEPHEHIUKYISIPHO OCH), CeUeHUs] KOHyca (TapaieIbHOe OCHOBAHUIO M MPOXOJAIIEe Yepe3

BEpILHHY), CEUCHHUS 1I1apa

BGKTOP Ha IINIOCKOCTH M B IIPOCTPAHCTBC. CrnoxeHre W BBIYUTAHHE BCKTOPOB. VYMHOXEHHE BCKTOpa Ha 4YHCIIO. Paznoxenue
BCKTOpa 110 TpCM HEKOMIIJIAHApHBIM BCKTOpPaM. HpaBI/IJ'IO napauiciICrmIicaa. Pemenne 3a1a4, CBA3aHHBIX C MIPUMECHCHUEM ITPpaBUJII

JEHCTBUN C BEKTOPAMHU

[IpssMoyronbHas cucrteMa KOOpAMHAT B npocTtpaHcTse. Koopauuars! BekTopa. lIpocrelimue 3a1auyn B KOOpAMHATAX. YTOJI MEXKIY
BeKkTOpamu. CKaJsipHOE ITPOU3BEACHNUE BEKTOPOB. BhIunciieHne yriaoB MKy IPSIMbIMU U INIOCKOCTAMU. KOoOpIMHATHO-BEKTOPHBII

MCTO IIpU PCIICHUH I'COMETPHUICCKUX 3aaa4d
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IPOBEPSIEMBIE HA ET'3 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIETO OGPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHNSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

Brnanenue MeTogamMu J0Ka3aTeNbCTB, aITOPUTMAMU PEIICHUS 33/1a4; YMEHHUE (POPMYJIMPOBATh U ONEPUPOBATH MOHATUAMU: ONpPECICHHE,
aKCuoMa, Teopema, CJEJICTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO, PAaBHOCWIIbHbIE (DOPMYIMPOBKH; HIPUMEHATh HX; YMEHHE
¢dopmynupoBaTh 00paTHOE M MPOTHBOIOJIOKHOE YTBEPXKACHUE, MPHUBOAUTH HPUMEPbl W KOHTPIPUMEPHI, HCIOJIB30BaTh METO]
MaTEMaTHYECKON MHAYKLHHU; IIPOBOAUTH [IOKA3aTENIbHBIE PACCYKICHUSA IIPU PELICHUM 3a/lad, OLEHUBATh JIOTMUECKYHIO) IIPABHIIBHOCTD
pacCyXJI€HHWI; YMEHHE OIEpUPOBATh MOHATHAMHU: MHOXKECTBO, IOJMHOKECTBO, ONEPALMM HaJ MHOXECTBAMH;, YMEHHE HCIIOJIb30BATH
TEOPETUKO-MHOKECTBEHHBIN alIapar Uil ONMCaHUS PealbHBIX MPOLIECCOB U SBJICHUM W NPU PELICHUM 3a]ad, B TOM YUCIE U3 APYTUX
y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MOHATUSAMU: Tpad, CBA3HBINA rpad, nepeBo, MUK, rpad Ha IJIOCKOCTH; YMEHHE 331aBaTh U
OIHUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOJIB30BaTh rpadbl IPU PELICHUHU 33134

YMeHne onepupoBaTh MOHATUAMM: HATYPAJIbHOE YMCIIO, LIEJIO€ YMCII0, CTENEHb C IIEJIBIM I0Ka3aTesieM, KOPeHb HATypaJbHOW CTEIEHH,
CTCTICHh C pAIMOHATBHBIM IIOKa3aTelieM, CTCICHb C JCHCTBUTENBHBIM IIOKa3aTelieM, jorapudm dmcia, CHHYC, KOCHHYC M TaHTEHC
MIPOU3BOJIBHOIO YHKCJIA, OCTATOK MO MOJYJI0, PalMOHAIBHOE YHCIIO, HPPAUMOHAIBHOE YHCIIO, MHOYKECTBA HATYPAJIbHBIX, LEJbIX,
palOHATBHBIX, ACUCTBUTEIBHBIX YHMCEI; YMEHUE HCIOJIb30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIINK OOIIMI JIETUTENh U HaUMEHbIIIEE
olmiee KpaTHOe, alropuT™ EBKiMIa mpu pemieHuu 3a/1ady; 3HAKOMCTBO C Pa3IMYHBIMU MMO3UIMOHHBIMU CUCTEMaMH CUHUCIICHUS; YMEHHE
BBITIOJIHSITh BBIYMCIICHHE 3HAUYEHUM U TPeoOpa3oBaHUsl BBIPAKEHUW CO CTEMEHSAMU U JorapudmMamu, MpeoOpa3oBaHus APOOHO-
paloOHaTIbHBIX BBIPAKEHUHN; YMEHHE ONEPUPOBATh MOHITUSIMH: TMOCIEAOBATEIHHOCTh, apudMETHUeCKas MPOrpeccusi, reoMeTpruyecKas
nporpeccusi, 6€CKOHEUHO yObIBarollasi reoMeTpuueckas MporpeccHsi; yMeHHe 3aJaBaTh MOCIEJ0BATEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX POPMYI; YMEHHE ONIEPUPOBATH MOHATHSAMU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE KOMITJIEKCHBIE YHCIIa, MOJIYJIb U apTyMEHT
KOMIUIEKCHOTO YHWcia, (opMma 3alyicHd KOMIIJIEKCHBIX 4YHucel (TeoMeTphueckas, TpPUTOHOMETpHuYeckas M anredpandeckas); yMeTb
MIPOU3BOJUTH apUPMETHUECKUE ICHCTBUS C KOMIUIEKCHBIMH YHWCJIaMU; TPUBOAUTH MPUMEPHI HCIOJIb30BaHUS KOMILIEKCHBIX YHCET;
ONEPUPOBATH MOHATUAMU: MATpULIA 2X2 1 3X3, onpeleTuTeNb MaTPUILIbl, TEOMETPUUECKUNA CMBICI ONPEAEIIUTENS

YMeHue  omepupoBaTh  MOHATUAMHU:  pAallMOHAJbHBIE, HPpALMOHAIbHBIE, IOKa3aTeJbHbIE, CTEMEHHbIE, JOrapupMHUUECKHe,
TPUTOHOMETPUYECKUE YpaBHEHHs] W HEPaBEHCTBA, MX CHCTEMbI; YMEHHE OIEpUPOBATh MOHATHSAMHU: TOXAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa YPAaBHEHUN W HEPABEHCTB, PABHOCHIIBHOCTh YPaBHEHHH, HEPABEHCTB M CHCTEM;
YMEHHE pellaTh YpaBHEHMsI, HEPABEHCTBA M CUCTEMBI C IMOMOIIBIO PA3IUYHbIX MPUEMOB; pellaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; MPUMEHSATh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIS PELICHUS MAaTeMaTHUYeCKUX 3a/1a4 W 3a7ay M3 pazIHuHbIX oOiactel
HAyKU U PEATbHON KU3HU

YMeHue onepupoBaTh NOHATUAMU: (PYHKUHKSA, YETHOCTh (PYHKIMH, NEPUOAUYHOCTh (PYHKIIMU, OTPAHUUYEHHOCTh (DYHKLIMH, MOHOTOHHOCTb
byHKLIMHU, 3KCTpeMyM (YHKLWHU, HAuOOJbIlIee ¥ HaUMEHbIIee 3HAUCHHUs (PYHKIUN Ha MPOMEXYTKE, HEpepbIBHAS (YHKIIHS, aCUMIITOTHI
rpaduka GyHKIUHM, TepBasg U BTOpas Npou3BOJHAs (YHKIUHU, T€OMETpUUYECKUN U (DU3MUECKUH CMBICI MPOU3BOJHOM, mepBooOpasHas,
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onpeAeNEHHBIA UHTETPA; YMEHHE HAXOAUTh aCUMITOTHI rpaduka GYHKIUU; YMEHUE BBIUYUCISITH POU3BOJHBIC CYMMBI, IPOU3BEACHUS,
YaCTHOTO W KOMITO3UIIUU (YHKIHA, HAXOAWTh ypaBHEHUE KacaTelbHOW K rpaduky (YyHKIMU; yMEHHE HAXOAWTh MPOWU3BOTHBIC
AJIEMEHTAPHBIX (PYHKIUI; YMEHHE HCIOJIb30BATh MPOU3BOJHYIO IS UCCIEAOBaHMS (YHKIMH, HaXOAUTh HAHOOJIBIIME W HAHMMEHBIIIHE
3HaueHUs! PYHKIIHIA; CTPOUTH Ipa)KK MHOTOWICHOB C MCIIOJIb30BAHHEM arrapaTa MaTeMaTHIeCKOTO aHalln3a; IPUMEHSITh TPOU3BOIHYIO
JUIE HAXOXKJCHHUS HAWIYYIIer0 PEHICHHS B MPHUKIAIHBIX, B TOM YHCJIEC COIMAIbHO-DKOHOMHUYECKMX U (PU3UYECKUX 3a/la4yax; HaXOIIUTh
wiomaad W o00bEMBI (QUTYy ¢ TOMONIBI0 WHTETpalia; NPUBOIUTH MPUMEPHl MAaTEMaTUYECKOTO MOJCITHUPOBAHUS C  ITOMOIIBIO
nudepeHIHATbHBIX YpaBHEHUN

VYMeHue onepupoBaTh MOHATUSAMHU: TpapuK (yHKLIUHU, oOpaTHas (YHKLHSA, KOMIO3ULMS (QyHKUMH, nuHelHas (QyHKIUsS, KBaJpaTU4Has
byHkuus, paunoHangbHas (QyHKIUS, CTENEHHAs (QYHKIHSA, TPUTOHOMETpUYECKUEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (YHKIIUH,
HoKa3aresabHas U jorapudmuyeckas QyHKIUN; YMEHUE CTPOUTH I'paMKU U3y4EHHbIX (DYHKIIMHA, BBIIOJIHATH NpeoOpa3oBaHus rpapuKoB
GyHKUIMH, UCHONB30BATh TPaUKH A U3YUYEHHUS MPOLIECCOB M 3aBUCUMOCTEH, MpU pEIIeHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB H
3ajjay U3 pealbHON JKU3HU; BBIpaXKaTh (POpMyIaMM 3aBUCUMOCTH MEX]ly BEIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U IpaduKu QyHKIMHI 11
pelieHus ypaBHEHUH, HEPABEHCTB U 334 C IapaMeTpamMu; M300pakaTb Ha KOOPAMHATHON IMJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue penath TEKCTOBBIE 3ajaud Pa3HbIX TUIIOB (B TOM YMCJIE Ha MPOLIEHTHI, 10JU U YacTH, Ha ABH)KEHHE, pabOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33/1a4H U3 00JaCTH YIIPaBICHUS JTHYHBIMU M CEMEHHBIMH (DMHAHCAMH); COCTABIISITh BHIPAKCHUS, YPaBHEHUS, HEPABEHCTBA U
UX CHCTEMBl IO YCJIOBMIO 3aJaud, MHCCIEJOBaTh IOJIYYEHHOE peIIeHWe M OLICHUWBATh IPaBIONOAOOHOCTh pPE3Yy/IbTAaTOB; YMEHUE
MOJICJINPOBATh PEaIbHbIE CUTYALMH HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAKECHUSI, YPABHEHMS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO
3aJlauy, UCCIIE0BATh IOCTPOESHHBIE MOJEIH C UCIOJIb30BAaHUEM alnapaTa ainreOpbl, HHTEPIPETUPOBATh MOJIyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATHAMM: CpeliHee apudmeTnueckoe, MequaHa, HauOoJbllee U HauMEHbIee 3HAUYEHUs, pa3Max, JUCIepCHs,
CTaH/IapTHOE OTKJIOHEHHME YMCIIOBOIO Habopa; yMEHHE W3BJIEKaTh, MHTEPIPETUPOBATh MH(OpMalNIO, MPEJICTaBICHHYIO B TaOiHIax, Ha
quarpaMmax, rpaukax, OTpakarollylo CBOIMCTBA pealbHBIX IMPOLIECCOB U SBJICHUM; MPEACTABIATh MH(POPMAIIUIO C MOMOIIBI0 TAOIUIl U
JyarpamMM; HCCIENoBaTh CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCIE C MPUMEHEHHEM TIpapuyecKUX METOJ0B M DJEKTPOHHBIX CPENCTB;
rpau4ecKy UcCiIe10BaTh COBMECTHBIE HAOIIOIEHHSI C TOMOIIBIO AUarpaMM pacCeuBaHMs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMH: CIyYaiHbIM ONBIT M CilydailHOE COOBITHE, BEPOSTHOCTH CIyYailHOrO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTH C UCIOJIB30BaHUEM I'paUUECKUX METOJOB; MPUMEHATH (POPMYJIbI CIIOKEHUS U YMHOKEHHUS BEPOSITHOCTEHN, (hOpMYITy TIOJTHOM
BEPOSTHOCTH, (opmyny bepHymnu, komOuHaTOpHble (akThl ¥ (HOPMYJIb; OLEHHBATh BEPOSTHOCTH pEANbHBIX COOBITUH; yMEHHE
ONEPUPOBAThH MOHATHUAMM: CIIydailHas BEJIMYMHA, PACIPEICICHUE BEPOSITHOCTEW, MATEMATUYECKOE OXKUIAHUE, JUCIEPCHS U CTaHAAPTHOE
OTKJIOHEHUE CIy4aliHON BeNWYMHBI, (QYHKIUHM pacrnpeieseHus M IUIOTHOCTH PaBHOMEPHOTO, I0KA3aTeIbHOTO W  HOPMAJIbHOTO
pacupeneneHnii; yMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPENECICHUMN JUIsl PEIICHMs 3a]1ad; 3HAKOMCTBO C HOHSTHSIMHU: 3aKOH
OOJIBIINX YHCEN, METO bl BBIOOPOYHBIX UCCIIEAOBAHUI; YMEHNE TPUBOAUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX U
OOLIECTBEHHBIX SBJICHUSIX; YMEHHUE ONEPUPOBAThH MOHATUSIMU: COUYETaHUE, IEPECTAHOBKA, YUCIIO COYETAaHHUM, YHCIIO IEPECTAaHOBOK; OMHOM
HeloToHa; yMeHue npuMeHsITh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS JUIsS peIIeHHs 3a/1a4; OLIEHUBATh BEPOATHOCTH PEANbHBIX COOBITHI;
COCTABJISITh BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH MOJY4YE€HHBIN PE3YJIbTAT

YMenue ONCpHUPOBATh NOHATUAMMU: TOYKA, IIpsAMaA, IJIOCKOCTh, ITPOCTPAHCTBO, OTPC30K, JIyY, BCIMYMHA YIJIA4, ILTOCKHM yroiu, ,Z[ByTpaHHBIﬁ
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Yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOIIUECS MPSMBIC, NapAJIEIbHOCTh U NMEPHEHIUKYISIPHOCTD NPAMBIX U IUIOCKOCTEH, YIroJI MEXIY
IPSIMBIMH, YIOJI MEXAY INPSMON U IUIOCKOCTBIO, YrOJl MEXIY INIOCKOCTSIMU, PACCTOSHHME OT TOYKH IO IIJIOCKOCTH, PACCTOSIHUE MEXIY
HOPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMH; YMEHHUE HMCII0JIb30BaTh NP PELICHUH 3a7ay U3ydCHHbIC (aKThl U TEOPEMBbl MJIAHUMETPUH;
YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOLIETO0 MHUpPA; CTPOUTh MaTEMATUYECKHE MOJEIH C MOMOIIBIO T€OMETPUYECKHUX MOHATUN U
BEJIMYMH, PELIATh CBA3aHHBIC C HUMH IPAKTUYECKUE 3a1a4l

10

YMeHue omnepupoBaTh MOHATUSAMHU: IUIOWAAb (QUrYyphl, 00bEM (Uryphl, MHOTOTPAaHHHUK, MPAaBUIBHBI MHOTOTPAaHHUK, CEUYECHHE
MHOTOTpaHHHKa, KyO, mapajuieNenunes, npusMa, mupamusa, Gurypa u moBepxXHOCTh BpaIlleHUs, LMIMHAP, KOHYC, 1map, cdepa, IIomaas
cdepsl, MIIOLAAb MOBEPXHOCTH MUPAMUIbI, IPU3MbI, KOHYCa, HUINHAPA, 00bEM KyOa, MPsMOYTOJIbHOTO Hapasuleienunea, MupamMmuiIbl,
IPU3MBIL, IWJIMHAPA, KOHYCA, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUEHHUSI KOHYCAa U LIMJIUHAPA, TapajuleJIbHbIE OCH WM OCHOBAaHUIO, CEUEHHE
niapa, IJIOCKOCTh, Kacaromasicsi ceppl, HUIUHAPA, KOHYCA; YMEHHE CTPOUTHh CEUYEHHWE MHOTOTpaHHHKA, M300pa)kaTb MHOTOTPaHHHKH,
¢GUrypel ¥ MOBEPXHOCTH BpALCHHS, WX CEUCHHS, B TOM YHCJIE C IOMOUIBIO SJEKTPOHHBIX CPEICTB; YMEHHE MPHUMEHSATh CBOWCTBA
TEOMETPUUECKUX (PUTYp, CAMOCTOATEIHHO (HOPMYIHUPOBATH OMpeAeNieHUs H3ydaeMbIX (UTYp, BBLABUIaTh TUIIOTE3bl O CBOMCTBaxX M
NPU3HAKAX TEOMETPUYECKUX (HUTyp, OOOCHOBBIBATH WIJIM ONPOBEPTaTh MX; YMEHHE MPOBOJIUTH KIACCH(PHUKAIMIO (PUTYp MO pa3IMIHBIM
MpU3HAKaM, BBIIIOJIHATH HEOOXOIUMbIE JOMOIHUTENbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh HNOHATUSAMM: JBUKCHHE B IPOCTPAHCTBE, MapaJlICNIbHBII MEPEHOC, CUMMETPHs Ha INIOCKOCTU M B IPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBanue moaoous, NoJo0HbIE (PUTYPHI; YMEHUE pAcIO3HABATh paBHBIC M MMOJO0OHBIE (DUTYPHI, B TOM YHCIE B MPUPOJIE,
UCKYCCTBE, APXUTEKTYpPE; HCII0JIb30BaTh NT€OMETPUUYECKUE OTHOILIECHUS IIPU PELICHNUH 3ajay; HaXOAUTh T€OMETPUUYECKIE BETUUMHBI (AJIUHA,
yToJI, TUIONIA/1b, 00BEM) MPH PEIICHUH 3aJ1a4d U3 IPYTUX y4eOHBIX IPEAMETOB M U3 PEaIbHON KU3HHU; YMEHHE BBIYUCIIATH TEOMETPUIECCKHE
BEJIMYMHBI (IUIMHA, YroJ, IUI0Iab, 00BbEM, IIIONAlb IOBEPXHOCTH), UCIIONIb3Ysl U3yUEHHbIE (JOPMYJIbl U METOABI, B TOM YHCIIE: IJIOIIAAb
MIOBEPXHOCTH MUPAMH[BI, TPU3MBI, KOHYyCa, IHIMHIpPA, TUIOMAas cepbl; 00bEM Kyba, IpsSMOYroJIbHOTO MapajlieNienuIe/ia, THPaMuIbl,
IPU3MBI, HIWIMHPA, KOHYCA, I1apa; YMEHUE HaXOAUTh OTHOILIIEHHE 00BEMOB MOJIOOHBIX (HUTYD

12

13

YMeHue onepupoBaTh MOHATUSAMHU: IPSIMOYTOJIBHAs CHCTEMAa KOOPAMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAMHATBI BEKTOpa, CymMMma
BEKTOPOB, MPOU3BEIEHUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOpa MO 0a3uCy, CKAISIPHOE IPOU3BEAECHUE, BEKTOPHOE MTPOU3BEACHUE, YTOIl
MEXy BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ JJS PEUICHMs] F€OMETPUYECKHX 3a7ad M 3a4ad JIpYyrux
y4€OHBIX MPEIMETOB

YMeHue BpIOMpaTh MOAXOASIIMN METOJ s pPELIeHUs 3ajaud; MOHMMAaHHME 3HAUYMMOCTH MaTeMaTHKHW B W3YYEHMM MPUPOAHBIX H
OOIIECTBEHHBIX IPOLECCOB U SBJICHUH; YMEHHE pAcHO3HAaBaTh MNPOSBIEHUE 3aKOHOB MAaTeMaTHKHM B HCKYCCTBE, YMEHHE INPHBOJHUTH
IIPUMEPBI MATEMAaTHYECKUX OTKPBITHM POCCUMCKONM U MUPOBOM MATEMATHYECKOW HAYKH
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IHHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110 MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Kon
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky qenMMoCTH HEbIX YUCel
1.2 Panmonanshbie uncia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TPOIICHTHI, 0ECKOHEUHBIC TEPHUOTUICCKIE TPOOH
13 Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apuMeTHIeCKUMU KOPHSIMH HAaTYpajIbHON CTENICHH
14 Crenens c 1enbIM nokasareneM. CTeneHb ¢ pallMoOHaIBHBIM oka3areieM. CBOMCTBa CTETICHU
1.5 CuHyc, KOCUHYC M TaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apPKTAHI'€HC YHCIOBOrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI
17 JlelicTBuTenbHble uuchaa. ApudMeTHUECKHE oONepauuud ¢ ACUCTBUTEIbHBIMM YHciaaMU. [IpuOmyk€HHbIE BBIYMCICHUS, IpaBUIIA
' OKpYTJICHUS, TPUKUIKA U OLEHKA Pe3yabTaTa BEIYUCICHHUH
1.8 [IpeobpazoBanme BhIpaKEHUI
1.9 KommnekcHeie yncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-pAIMOHANBHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuuecknue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKIE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIOHAIEHBIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U IOrapu(pMUUECKIE HEPaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
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2.9

CucrteMbl 1 COBOKYITHOCTH YPABHEHHU U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpuiia cucteMbl JUHEHUHBIX YpaBHEHUN. OnpeeanTesb MaTpUIbI
3 OyHKIIMU U Tpaduku

31 Oynkius, crnocodbl 3amanus ¢ynkuumu. I'paduk ¢ysxmum. B3anmuo oOpatabie (yHkmun. YETHble W HEYETHBIE (YHKIMU.
' Ilepuonuueckue GyHKIUU

32 OOnacte omnpeaeneHus MU MHOXKECTBO 3HadeHMH ¢yHkuuu. Hymu ¢ynkuuu. I[IpomexyTku 3HakonoctossHcTBa. IIpomexxyTku
' MOHOTOHHOCTH (pyHKIIMH. MakcUMyMbl 1 MUHUMYMBI GyHKIMK. Hanbonpiee n HanMeHblee 3HaueHne (yHKIIMKA Ha TPOMEXKYTKE

3.3 Crenennast GpyHKIUS C HATYPaJIbHBIM H LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-0if cTeneHn

3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku

3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIIUU, KX CBOHCTBA U TpaduKH

3.6 Touxu pazpbiBa. AcumMnToTsl rpadukoB ¢pyHkuuid. CBolicTBa (QYHKIMI, HENPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS IOCIEI0BATEIbHOCTEH

3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyia ClI0KHBIX MPOLEHTOB
4 Hauana maTremMaTiueckoro aHaimsa

4.1 ITpouzBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN

42 [TpuMeHeHre TPON3BOIHON K UCCIIEOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTB M 3KcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMeHbIIero
' 3HaueHUs QYHKIMU HAa OTpE3Ke

4.3 [lepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTHKa

5.1 MHo3ecTBO, Onepaluy HaJl MHOKeCcTBaMu. J{narpammel Ditniepa — BenHa

5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
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6.1

OmnucarenbHast CTaTUCTHKA

6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ MJIOCKOCTU B MMPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 Koopaunats! 1 BEKTOpPEI
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Maremaruka: anreOpa u Hadaa MaTeEMaTHYECKOTO aHaIn3a, reomeTpus. 'eomerpus, 10-11 knaccwl/ Aranacsn JI.C., Byrysos B.®.,

Kanomues C.b. u apyrue, Axunonepaoe oobmectBo «M3narensctBo «lIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

. b.I'. 3uB. Iunaktuueckue marepuaisl no reometpun At 10-11 kmaccos. — M. Ilpocsemenne, 20123.

1
2. 10.A.T'nmazkos, U.U. FOnuna, B.®. byry3oB. Pabouas terpaas mo reomerpuu aisa 10 kmacca. — M.: IIpocBemenne, 2024.
3.
4

b.T'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu o reomerpuu aisa 7 — 11 knacco. — M.: [Ipocsemenne, 2015.

C.M. CaaksH, B.®. byry3os. U3yuenue reomerpun B 10 — 11 knaccax: Metoauueckue pekoMeH1auuu K yueoHuky. Kuura nns yuurens. —
M.: IIpoceemenne, 2023

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

N

© N o g

Oopasosarenbhbiil moptan «Ucheba.comy. — Pexum goctyma: www.uroki.ru

CoBpemeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTUHU M JIEKTPOHHBIE 00pa3oBaTeIbHBIE PECYPCHI HA YPOKax anreOpsl U reoMeTpuu B 11
knacce http://www.eorhelp.ru/node/35833

Meroauueckas KOMUIKA yIUTENsl MaTeMaThKy . Pexxum goctymna http://www.metodkopilka.com/

Enunas xomrexnus LIOP http://school-collection.edu.ru/

OnuMnuaaHble 332491 110 MaTeMaTHKe: 0a3a JaHHbIX. — Pesxum moctyma :http://zaba.ru
BupTyanbHas mikosa oHOro Marematuka. — Pexxum gocryna: http://math.ournet.md/indexr.htm
bubnroTeka 3NeKTPOHHBIX Y4eOHBIX TTOCOOMH 1Mo MaTeMatuke. — Pexxum poctyma: http://mschool. kubsu.ru

OTIO/BI, BBITIOJIHEHHBIE C UCTIOJIb30BaHUEM COBPEMEHHOUM KoMIbIoTepHO# 3 D-rpaduku, yBiekaTeaIbHO U HHTEPECHO PACCKa3bIBAIOIIUE O
MaTeMaTuKe U ee MpUIoKeHHusX. — Pexxum noctyna : http://www.etudes.ru

Tectuposanue online. 5-11 kmaccel. — Pexxum nocryna :http://www.kokch.kts.ru/c
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