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MNOACHUTEJBbHASA 3AIINCKA

Pabouas mnporpamma yueOHOro Kypca «l'eomerpus» 0a30BOro ypoBHS s
obyuaroruxcst 10 —11 kimaccoB pa3paborana Ha ocHOBe DenepaabHOTO TOCYAapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHJapTa CpPeJHEro oO0Iiero o0pa3oBaHUs, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TpPeOOBaHUH, MPEIBABISEMBIX K MAaTEeMAaTHYECKOMY OOpa3oBaHUIO, W TPAIUIUI
poccuiickoro oopazoBanus. Peanuzanus nporpaMMbl 00eCIieUnBaeT OBJIAJICHUE KIFOUEBBIMU
KOMITETEHIMSIMM, COCTABIIIOIIMMU  OCHOBY JJIi CaMOpa3BUTUS U HENPEPBIBHOTO
o0pa3oBaHMsl, LIETOCTHOCTh OOIIEKYJIbTYPHOT0, TUYHOCTHOTO U MO3HABATEIHHOTO PAa3BUTHS
JTUYHOCTH 00YJaFOIIHUXCSI.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reOMeTpUHM Ha YPOBHE CpelHero ooiero odpazoBaHUs
00yCIIOBJIEHAa MPAKTUYECKOM 3HAYMMOCTBHIO METAalpeIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB
o0y4eHHs TEOMETPUHM B  HANpaBICHUH JIMYHOCTHOTO  PAa3BUTHS  OOYyYaroOIIUXCA,
dbopmupoBanuss (QYHKIIMOHATLHOW MAaTEMATHYECKOW TPAaMOTHOCTH, H3YYCHHUS JPYTUX
y4eOHBIX NTUCHUIUIMH. PazButue y oOydaromuxcs NpaBUIbHBIX MPEACTABICHUI O CYIIHOCTH
U MPOUCXOXKJICHUH T€OMETPUUYECKUX aOCTpaKinii, COOTHOLIEHUU PEalbHOTO U UJCAIBHOTO,
XapakTepe OTPAKECHHUsSI MAaTEMAaTHYECKOW HAyKOM SBJICHMM M IPOLECCOB PEAIBHOIO MUpa,
MECTE F'€OMETPUU B CUCTEME HAayK M POJIM MAaTEMaTH4YECKOIO0 MOJEIUPOBAHUSA B HAyYHOM
MO3HAHWM M B TIPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHPOBO33PECHUS
y4yaluxcs, a TakkKe KayeCTB MBIIUJICHUS, HEOOXOMUMBIX ISl afanTaldd B COBPEMEHHOM
oOuiecTBe.

I'eomeTpus sBasieTcst oAHUM U3 0a30BBIX IPEIMETOB HA YPOBHE CpPEAHEro OOLIero
oOpa3oBaHMs, TaKk Kak o0ecreurBaeT BO3MOKHOCTh U3YUEHHs KaK JHUCLUUIUIMH €CTECTBEHHO-
Hay4YHOW HAIPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlormdeckoe MbIUIeHHE, (GOPMHUpPYEMOE TIPU U3YUEHHH OO0YYArOIIMMHUCS MOHATUHHBIX
OCHOB T€OMETPUU M TOCTPOCHUU IIEMIOYKH JIOTUYECKUX YTBEPKIACHUN B XOJI€ PEIICHUS
T€OMETPUUYECKUX 3aj[a4, YMEHHE BBIJIBUTATh M OINPOBEPraTh THUIIOTE3bl HETOCPEICTBEHHO
WCIIONB3YIOTCSA MPU PEIICHUH 33Jad €CTECTBEHHO-HAy4YHOIr'O ILIMKJAa, B YaCTHOCTH M3 Kypca
¢bu3uKu.

YMeHue OpHUeHTUPOBATHCS B IMPOCTPAHCTBE HMIPAaeT CYLIECTBEHHYIO pPOJb BO BCEX
o0iacTax JesTeNbHOCTH uenoBeka. OpreHTanus 4eaoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HE0OXOIMMOE YCIIOBHE €r0 COIMAIBHOTO OBITHS, (opMa OTpa)KeHUs OKPYKAIOIIEro MUpa,
YCIIOBUE YCIEUTHOTO TIO3HAHWS W aKTUBHOTO MpeoOpa3oBaHMsl ACHCTBUTEIHHOCTH.
OnepupoBaHre TMPOCTPAHCTBEHHBIMH O0pa3aMu OOBEIWHSAET pa3Hble BHUABI y4eOHOU W
TPYJIOBOH JI€ATEIBHOCTH, SBJISAETCS OJHUM U3 MPO(PEecCHOHATBHO Ba)KHBIX KA4eCTB, MIOATOMY
aKTyallbHa 3aJa4a (OPMUPOBaHUS Yy OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBUAHOCTH OOpPa3HOTO MBINUICHHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K
MPAKTUYECKON JIEATETLHOCTH 10 MHOTHM HAIPaBIICHUSIM.

Ilenp ocBoeHust mporpamMmbl ydeOHOro Kypca «l'eomeTrpus» Ha 0a30BOM YpOBHE
oOyueHuss — oOmeoOpa3oBaTelbHOE U OOIIEKYJIBTYpPHOE pa3BUTHE OOYUYAIOUIUXCS Yepes3
o0ecriedyeHre  BO3MOXKHOCTU  NPHOOpPETeHHsT M HCIOJNB30BAaHHMS ~ CHCTEMAaTHYECKHX
T€OMETPUUYECKUX 3HAHWHM U JACHUCTBUHN, CIEIU(UUHBIX TEOMETPHUU, BOZMOXHOCTH YCIEITHOTO
MPOJOJKEHHUs] O00pa3oBaHMsI IO CIEUUAIbHOCTSAM, HE CBS3aHHBIM C TPHUKIAJAHBIM
WCII0Ib30BAHUEM T'€OMETPHHU.



[IporpamMma mo reomerpuu Ha 0a30BOM YpOBHE IpeIHA3HAayYeHa AJIi OOYy4aroIIuXcCs
CpeIHEll HIKOJIbI, HE WCHBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyJHEHUIl HA YpOBHE OCHOBHOIO
obmiero oopazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM yPOBHE JOKHBI OCBOUTh
o0Iye MareMaTu4eckue yMEHHs], CBSI3aHHBIE CO CIEIU(PHUKON TeOMETPUU M HEOOXOIUMBbIC
JUIS JKU3HU B COBpEMEHHOM obOiecTBe. KpoMe 3TOoro, oHM MMEIOT BO3MOKHOCTh H3YyYUTh
reoMeTpuro Ooinee T1IyOOKO, €clid B JajdbHEHIIeM BO3HUKHET HEOOXOIMMOCTh B
TEOMETPHUECKUX 3HAHUSIX B IPOPECCUOHATBHOM IEATETLHOCTH.

JIOCTIKEHHE  LeNM  OCBOCHHMS  IMPOrpaMMbl  OOECIIEYMBACTCS  PELICHUEM
COOTBETCTBYIOIIUX 3adad. [lpuopurerHeiMu 3amadamu ocBoeHusi kypca «l'eomerpum» Ha
6a30BoM ypoBHe B 10—11 kiaccax sSBISIOTCS:

e (opmupoBaHUE NPECTABICHUS O FEOMETPUU KaK YaCTH MHPOBOM KYJIbTYpHl U

0CO3HAaHME €€ B3aMMOCBSI3U C OKPY)KAIOLIIM MUPOM;

e (opmupoBaHuE MpEACTaBIECHUS O MHOTOTPAaHHMKAX W TellaX BpaIIeHHS KaK O
BOXHEUIIIMX MaTEMaTHYECKUX MOJCISIX, IO3BOJSIIOIIMX ONKMCHIBATh M H3Yy4aTh
pa3HbIe SBJICHUS OKPYKAIOIIETO MHPAa;

e (opMHUpOBaHHE YMEHHs PACIO3HABATH HA YEPTEkKAX, MOJCISIX U B PEaIbHOM MHpE
MHOTOTPaHHHUKH U TeJla BPaIICHUS;

e OBIQJICHHWE METOJAaMH peIICHUs 3a7ad Ha IOCTPOSHUS Ha HN300paKEHHSIX
MIPOCTPAHCTBEHHBIX (DUTYD;

e (opMHUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMH MOHSTHUSMH O MHOTOTPaHHUKAX
U Tellax BpaleHHs U UX OCHOBHBIMHU CBOMCTBAMU;

® OBJIQJICHUE AITOPUTMAMHU pEIICHUS OCHOBHBIX THIIOB 3an1ad; (OPMHpPOBAHUE
YMEHUS TPOBOAUTH HECIOXKHBIE JO0Ka3aTelIbHbIE PACCYXKJIEHHsS B XOJ€ pEIICHUs
CTePEeOMETPUUECKHUX 3aJ1au U 33/1a4 C IPAaKTUYECKUM COZIep KaHUEM;

® Da3BUTHE MWHTEIUIEKTYaJIbHBIX W TBOPYECKUX CHOCOOHOCTEH oOydaromuxcs,
MO3HABATENILHON  aKTUBHOCTH, HCCIIEJOBATEIbCKUX  YMEHUH, KPUTUYHOCTHU
MBIIICHHS,

e (opmupoBanue HYHKIIMOHATHLHOM TPAMOTHOCTH, PEIEBAHTHON T€OMETPUH: YMEHHUE
pacrio3HaBaTh ~ TMPOSIBICHUS  TEOMETPHUUECKUX  TOHATHH,  OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX KMU3HEHHBIX CHUTYAIMSIX U MPU U3YUYEHUU APYTUX
y4eOHBIX  IpPEIMETOB, TMPOSIBIEHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
(bopMyIHpOBaTh WX Ha S3BIKE TEOMETPUU M CO3/1aBaTh T'€OMETPUYECKHE MOJIEIH,
MPUMEHSTh OCBOCHHBI TEOMETPHUYECKUI ammapar Ui pelIeHUs TPaKTHKO-
OpUEHTHUPOBAHHBIX 3a7ad, MHTEPIPETUPOBATh W  OICHUBATH  IOJyYEHHBIC
pe3yabTaThl.

OTMUYATENEHOW  OCOOEHHOCTHIO — MPOTPAMMBI  SIBIISIETCS  BKJIFOUEHHE B KYypC
CTepeOMETPUH B Hayaje ero H3y4YeHHs 3ajad, pellaeMbIX Ha YPOBHE WHTYUTHBHOTO
MO3HAHUS, U OINpelNeNéHHBIM 00pa3oM oOpraHu3oBaHHass paboTa HaJX HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO M TMPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIHUPYET
MPOTEKaHWE UHTYHTHUBHBIX MPOIIECCOB, MOTHBHUPYET K JaTbHEUIIEMY H3YYCHHUIO TIPEAMETA.

[Ipennoyrenne oTHAETcs HArISIIHO-KOHCTPYKTHBHOMY METOIy OOYdYeHHs, TO €cCTh
TEOPETHYECKHE 3HAHUS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH NMPEIMETHO-TPAKTUICCKON
NesITeNbHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX IMPEJICTaBICHUM Yy ydamuxcs B Kypce
CTEPEOMETPUH MPOBOAUTCS 3a CUYET pEUIeHHs 3a7ad Ha CO3JaHUE IPOCTPAHCTBEHHBIX
o0pa3oB M 3a7a4 Ha OINEPUPOBAHHME MPOCTPAHCTBEHHBIMH oOpa3zamu. Co3gaHue oOpasza



IIPOBOJIUTCSI C OIIOPOM Ha HAIJISIIHOCTh, @ ONIEPUPOBAHUE 00Pa30M — B YCIOBUAX OTBIICUCHMS
OT HarJIIJHOCTHU, MBICJICHHOIO U3MEHEHUS €r0 NCXOIHOIO COAEPKAHUS.

OcHoBHblE copaepxkarenpHble JMHUM Kypca «['eomerpun» B 10-11 kmnaccax:
«MHororpasHukmn», «lIpsmMblie ¥ INIOCKOCTH B IPOCTPaHCTBE», «Tena BpauieHus», «BekTopsl
U KOOPIMHATBI B IPOCTpaHCTBe». DOpMHUpPOBAaHUE JIOTMYECKUX YMEHHMI PACHpEnesseTcs He
TOJIBKO 10 COZAEP>KaTENIbHBIM JIMHUAM, HO U 110 roJjaM 00y4eHHs! Ha ypPOBHE CPEHEro 00IIero
o0Opa3oBaHUs.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJabTaTaM OCBOCHHS
paOoueil mporpammbl, pacnpeAeia€HHbIM II0 rojaM OOydYeHUs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4yTOOBI OBJIA/ICHUE I€OMETPUYECKMMHU MOHATUSMH M HABBIKAMU OCYILECTBIIAIOCH
MOCTIEIOBATEIBHO U IMOCTYIATENFHO, ¢ COOIIOACHNEM NMPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAJIUCh B OOILIYI0 CHCTEMY TE€OMETPUYECKUX IPEACTaBICHUN
o0yyJaroImuxcs, paciupsis 1 yriyossis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Henento B 10 kinacce u 1 yac B Hezento B

11 xmacce, Bcero 3a qBa roga ooyuenus - 102 yaeOHBIX Jaca.
COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHblEe TOHATHS cTepeoMeTpun. Touka, mpsimasi, IUJIOCKOCTb, IPOCTPAHCTBO.
[lonatne 006 aKCMOMAaTHYECKOM IIOCTPOEHUHM CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUHU U
CIIECTBUS U3 HUX.

B3aumHoe pacnosiokeHue npsiMbIX B IPOCTPAHCTBE: MEpPECEKarOINecs, napalieabHble
U CKpeluBarouuecs: mnpsmele. [lapamienbHOCTh MPSMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
NapajuleJIbHbIE NPSMBIE B NPOCTPAHCTBE; MAPALIENBHOCTh TPEX NPSMBIX; MMAPAJLIEIBHOCTh
IPSIMONW M IUIOCKOCTH. YTJBl C COHANPABICHHBIMU CTOPOHAMH; YIOJI MEXIy HpPSIMBIMU B
npoctpaHcTBe. [lapannenbHOCTh TIUIOCKOCTEH: MapajulelibHble IUIOCKOCTH; CBOMCTBA
napajuleNbHbIX MiockocTeil. Ilpocreiimine mpocTpaHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH:
TeTpa’ip, KyO, mapajieNenurne]; IoCTPOEHUE CeUeHUH.

[lepneHIUKYNApHOCTh MPSAMOM M IJIOCKOCTH: TMEPHEHAMKYJISPHBIE TPSAMBIE B
MIPOCTPAHCTBE, MpsMbIE NapaiielbHble WU NEPHEHAMKYISIPHbIE K IUIOCKOCTH, MPU3HAK
MEPINEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MpsAMON NEPIEeHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXY MPSIMOU U IUIOCKOCTBIO; IBYTPaHHBIN Yrod,
JUHENHBIN yroJ AByrpaHHoro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSHUE OT TOYKH J10
IJIOCKOCTH, PAcCTOSHHE OT MPSAMON A0 IUIOCKOCTH, MPOEKUUs (Uryphl Ha IJIOCKOCTb.
[lepnieHIUKYISIPHOCTh IJIOCKOCTEN: MPHU3HAK MEPHEeHIUKYISPHOCTH [JIBYX IIJIOCKOCTEH.
Teopema o Tpéx nepneHAUKYIApax.

MHOrorpaHHUKH

[lonsiTHE MHOTOTrpaHHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOIPDAaHHHUKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKM; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroipHas Npu3Ma;
IpaHd U OCHOBAHMsI IPU3MBbI; IPSMasi U HAKJIOHHAs! IPU3MbI; OOKOBasl U TOJIHAs MOBEPXHOCTh
npusMel. [lapannenenunesn, npsiMOYroJIbHBIN Napajulelenunen U ero ceoiicrea. Ilupamuna:
n-yrojibHasi MUpaMuJia, TPaHd M OCHOBAaHUE MUpPaMHJIbl; OOKOBas W TOJIHAs MOBEPXHOCTh
NUpAMHIbI; INpaBWIbHAsg W YCCUEHHAs NHMpPaMUAA. OJEMEHTHl INPU3Mbl W INHPaAMUIBL.
IIpaBriIbHBIE MHOTOIPAaHHUKHU: MTOHSITHE NIPABWJIBHOTO MHOTOI'PaHHUKA; NIPAaBUJIbHAS IIpHU3Ma
U TpaBUjIbHAs NUPAMMJIA; MpaBUIIbHAs TPEYrojibHas NMUPaMHMIa M IPAaBUIBHBIA TETpa’lp;
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kyO. IlpencraBieHue o NpaBUIBHBIX MHOIOIpaHHMKAx: OKTa’p, MOAEKa’Ap U HKOCAIP.
CeueHus IpU3MBbl U TUPAMU/IBL.

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUYKHU, MPSIMOM, MIOCKOCTH.
DneMeHThl CUMMETPHUH B MpaMuax, napauieienunenax, IpaBuIbHbBIX MHOTOTPAaHHHUKAX.

Bbluuciienue 371€MEHTOB MHOIOTPaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans
OOKOBOH ITOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH MPSIMOM MPU3MBI, IUIOLIA/b OCHOBAHH,
TeopeMa O OOKOBOW TOBEPXHOCTH MTpsMOW mpu3Mbl. Ilinomans OOKOBOH IMOBEPXHOCTH W
IIOBEPXHOCTHU IPABWJIBHOM NMHPAMU/IbI, TEOPEMA O IUIOLAAN yceuéHHOM nupamuisl. [IonaTue
00 00béMe. OOBEM NTUpPaMUIBI, TPU3MBI.

ITonoGHble Tena B npocTpaHcTBe. COOTHOIIEHHSI MEXIY IJIOLIAIAMU ITOBEPXHOCTEH,
00bEMaMU MMOOOHBIX TEIl.

11 KJIACC

TeJsia BpameHust

[Munuuapuyeckass MOBEPXHOCTb, 00pa3ylolue IWIMHAPUYECKOH MOBEPXHOCTH, OCh
MWIMHAPUYECKOW ToBepxXxHOCTH. LlwimmHap: ocHOBaHWsT W OOKOBask IOBEPXHOCTb,
00pa3yromias U OCh; IIOMA b OOKOBOW U MOJHOM MOBEPXHOCTH.

Konnueckasi moBepxHOCTb, 00pa3yroliue KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIMHA
KOHMUYECKOW nmoBepxHocTU. KoHyc: ocHOBaHME M BeplIMHA, 00pa3yromas U OCh; IUIOLIA/lb
OOKOBOH M TIOJHOHM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yronie U BHICOTa; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, JUaMeTp; IUIOIIAAb MOBEpXHOCTH chephl. BzaumHoe
pacrioyio’keHue cepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomazs chepsl.

N300paxenue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka nMIuHApa 1 KOHyca.

KoMOuHanmu ten BpallleHus U MHOTOIPaHHUKOB. MHOTOTrpaHHMK, ONKCAaHHBIA OKOJIO
cdepsl; chepa, BIUCaHHAsi B MHOTOTPAHHUK, UJTH TEJIO BPAIIEHUS.

[Tonstne 06 o6vEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO TIapajuiesienuneaa u cienctsus u3 He€. O0pEM muimHapa, konyca. O0bEM
miapa M riomaab chepsl.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMAASIMU MOBEPXHOCTEH,
00bEMaMU MOOOHBIX TEll.

Ceuenust umiauHApa (mapamiebHO M MEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXO/SIIEEe Yepe3 BEPIINHY), CEUECHUs 11apa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocty M B npoctpaHcTBe. CII0)KEHHE W BBIUMTAHHE BEKTOPOB.
YMHOKeHHEe BEeKTopa Ha 4Kciio. Pa3znokeHue BeKTopa Mo TpEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpaBuio napannenenumnena. Penienne 3aqay, cBA3aHHBIX C IPUMEHEHUEM MPaBUIT IEHCTBUI
¢ BekTopaMmu. [IpsaMoyronbHas cuctema KOopauHaT B npocTpaHcTBe. KoopauHatel BEKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATAaX. YTod MeXAy Bekropamu. CKalsipHOE NpPOU3BEIECHUE
BEKTOPOB. BbIuncieHue yrioB Mexay NpsAMbIMH U MI0CKOCTAMU. KoopanHaTHO-BEKTOPHBIN
METO/]I IPU PEIIEHUU T€OMETPUUYECKHX 3a]1a4.

IIVTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MpOrpamMMbl yueOHOro mpenmMera «MareMaTuka»
XapaKTepU3yIOTCA:

I'paxxnanckoe BocnuTaHue:



c(OPMUPOBAHHOCTBHIO TPAXKIAHCKON MO3MLIMK OOydarolerocss Kak aKTHUBHOIO U
OTBETCTBEHHOT'0 YJI€Ha POCCHUUCKOro oOlIecTBa, MpPEACTaBICHHEM O MaTeMaTUYECKUX
OCHOBaxX (YHKIIMOHUPOBAHUSI DPA3IMYHBIX CTPYKTYp, SBICHUH, TPOIEAYp TPa)ITaHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHEM B3aUMOJICHCTBOBATh C COLUAIBHBIMU
MHCTUTYTaMH B COOTBETCTBHHU C UX (PYHKUHAMU U HA3HAUCHUEM.

IIaTpuoTnyeckoe BoCIUTAHHE:

c(OPMUPOBAHHOCTHIO POCCUUCKONW TPAKIAHCKOW WICHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY UM HAacTOSLIEMY POCCUHCKON MAaTeMaTUKH, IE€HHOCTHBIM OTHOLIEHHEM K
JOCTUKEHHUSIM POCCUHMCKMX MAaTeMaTHKOB U POCCHMCKOW MaTeMaTUYeCKOM MIKOJBI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKaxX, TEXHOJIOTHUAX, chpepax 3KOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH POCCHIICKOrO Haponaa; c(hHOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O  CO3HAHMS, JTHUYECKOTO TOBEJCHHS, CBA3AHHOTO C MPaKTUYECKUM
MIPUMEHEHUEM JTOCTIKEHUN HAYKH U JeSTeNIbHOCThIO YU4EHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/a
B [IOCTPOEHUE YCTONUMBOIO OYAYyLIETO.

JcTeTHYecKoe BOCIIUTaHue:

ACTEeTUYECKUM OTHOIIEHHEM K MHpY, BKJIIOYas OCTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEHICHWH, pPaCCYXIECHUH; BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3JInyHbIX BUI0B UCKYCCTBA.

Du3uyecKoe BOCIUTAHHE:

chOpPMUPOBAHHOCTHIO YMEHHUS NPUMEHATh MaTeMaTU4YeCKHUE 3HAHUS B MHTEpecax
3JI0pOBOTO U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
(310poBOE UTaHKE, COATAHCUPOBAHHBIN PEXXUM 3aHITUN U OTIbIXA, peryisipHas pusndeckas
aKTUBHOCTH);  (DM3MYECKOTO  COBEPIICHCTBOBAHHWS, TMPU  3AHATUAX  CIIOPTHUBHO-
03710POBUTEIBHON JEATENBHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYJly, OCO3HaHUEM LIEHHOCTU TPY0JII00US; HHTEPECOM K pa3IU4HbIM
chepam TpoeCCHOHATBHOM  JESITENBbHOCTH, CBSI3aHHBIM C  MareMaTUKOM u €€
NPUJIOKEHUSAMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied npodeccuun u
pealn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IIJIaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTH4ecKkoMy oOOpa3oBaHUI0 M C€aMOOOpAa30BaHUIO Ha MPOTSHKEHUH BCEH IKU3HH;
TOTOBHOCTBIO K AaKTUBHOMY YYacTHIO B DPEIIEHHWU MPAaKTHYECKHUX 3ajad MaTeMaTH4eCKOH
HaIpaBJI€HHOCTH.

JK0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTHIO PKOJIOTUYECKONW KYJIbTYpPbI, IOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMMYECKHX TPOIIECCOB Ha COCTOSHUE MPHUPOJHON M COIMAIbHON Cpeibl, OCO3HAHUEM
r00ambHOTO  XapakTepa JKOJIOTMYECKUX mpoOjeM; OpHeHTalueld Ha MpUMEHEHHUe
MaTEeMaTHYeCKUX 3HAHMW JUIsI pelleHus] 3aad B OO0JIaCTH  OKpPY)KAIOIIeH Cpejsl,
IUTAHUPOBAHUS TMOCTYIIKOB U OLIEHKH UX BO3MOKHBIX TOCIIEACTBUN I OKPYKAIOIIEeH Cpeibl.

IleHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd U OOIIECTBEHHON NPAKTHKH, MOHUMAaHUEM MaTeMaTUYECKOW HAyKH Kak
cepbl 4enoBeUYEeCKON NesATENIbHOCTH, 3TanoB €€ pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS
LUMBUJIM3ALMU; OBJAQJICHUEM SI3BIKOM MaTeMaTHMKH W MaTeMaTH4eCKOW KyJIbTypol Kak
CPEICTBOM IO3HAHMSI MUPA; TOTOBHOCTBIO OCYLIECTBIIATH IPOEKTHYIO U UCCIIE0BATENbCKYIO
NeSATEIbHOCTh UHANBUAYAJIBLHO U B TPYIIIIE.



METAINPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble  pe3ylbTaThl  OCBOCHHMS  MPOrpaMMbl  y4yeOHOro  Impeamera
«MaremaTiKa» XapaKTepU3YIOTCSl OBJAJECHUEM YHUBEPCAIbHBIMU HO3HAGAMETbHBIMU
0elticmeusMy,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCANbHBIMU
pe2yIamugHbIMU OeUCmeUsiMuU.

1) Vnusepcanvnvie noznaseamenwvnuvle Oelicmsus, obecneuusaom @opmuposarue
0a306bIX  KOZHUMUBHBIX — NpOYeccos, obyyalowuxcs (oceoenue Memooo8 NO3ZHAHUA
OKpYJcalouje2o mMupa, npumMeHeHue J02UYecKux, Ucciedo8amenbCKux onepayuil, ymeHuil
pabomamy ¢ ungopmayueti).

Ba3oBble Jjornyeckue aeiicTBHA:

® BBUIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTHYECKHX
OOBEKTOB, TOHSATHH, OTHONICHWH  MEXKIy MOHATHUSAMH;  (OPMYIHPOBATH
OTIpeJIeNICHUs] TIOHATHH; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCH(HUKAIINY,
OCHOBaHUS AJis1 0000IIEHUS ¥ CpaBHEHUS, KPUTEPHH MPOBOUMOTO aHAIH3a;

e BOCIPHHMMATH, (DOPMYJIMPOBATh U NMPEOOPA3OBBIBATE CYKIACHUS: YTBEPAUTEIbHBIC
U OTpUIIATeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

® BBIBIATH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NPOTHBOpEUHUs B
(dakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPXKACHUSX; MpeajaraTb KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;

e JenaTh BBIBOABI C HCIOJIB30BAaHHMEM 3aKOHOB JIOTHMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOYSHHUH, yMO3aKIIIOUEHUH TI0 aHAJIOTHH;

® T[POBOJUTH CAMOCTOSITENILHO JOKa3aTeNbCTBA MATEMAaTHUECKUX YTBEPKIACHUN
(npsiMble U OT IPOTUBHOTO), BBICTpauBaTh apryMEHTAlUIO, IPUBOJIUTE MPUMEPHI U
KOHTpPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE CYXk/IECHUS U BbIBOJIBI;

e BbIOMpaTh crOcOO pelieHus yuyeOHOM 3ajaun (CpaBHHUBATh HECKOJIBKO BapHAHTOB
peuieHus, BbIOMpaTh HamOojee TMOAXOASIMH C Yy4€TOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue NeHCTBHA:

® JCIOJIb30BaTh BONPOCHI KakK MCCIEIOBAaTEIbCKUM HMHCTPYMEHT ITO3HAHMS;
¢dbopMynMpoBaTh  BONPOCHL,  (DUKCHUpYIOIIME  MPOTHBOpEYHe,  Mpodiemy,
YCTaHABIIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Yy, APTYMEHTHPOBATh
CBOIO MO3UIIMIO, MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEJOBAHHUE IO
YCTAQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObBEKTa, SBJIECHUS, IMpolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXIAY 00bEKTaMu, SBJICHUSIMHU, IPOLIECCAMU;

® CaMOCTOATENbHO (QOpMyIUpOBaTh OOOOIIEHUS U BBIBOABI MO pe3yjibTaTaM
NpOBEAEHHOTO  HAOIOAEHUS,  MCCIEOBAaHUS,  OICHMBAaTh  JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIHTATOB, BBIBOJIOB U 000OIIICHHMIA;

® I[IPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKEe BbBIABUIATh
MIPEIIOJIOKEHUS O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

® BBIBIATH Je(ULUTH HHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOIIPOC
U JUIsl pEeUIeHUs 3a/1a4u;



2)

BBIOMpaTh WH(MOPMALMIO W3 HCTOYHUKOB PA3UYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH NH(DOPMALIUIO PA3TIUYHBIX BUAOB U (hopM
MIpe/ICTaBJICHMUS;
CTPYKTYypUpOBaTh HHGPOpPMAIMIO, MPEACTaBIAT, €€ B pa3lInyHbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;
OLICHUBATh HAJE&KHOCTh MH(POPMAIMU IO CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKaAmMueHble oeticmeusl, obecneuusarom

CchopMUpPOBAHHOCMb COYUATILHBIX HABBIKOB 0OVUAIOUJUXCSL.
O01menmne:

BOCIIPUHMMATh U (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSIMH U
LEeJIIMU OOILEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUYKY 3pEHHsI B YCTHBIX
U THCbMEHHBIX TEKCTax, JaBaTb MOSICHEHHS IO XOAY pEIlIeHus 3aJayu,
KOMMEHTHUPOBATh IOJyYEHHBIN pe3yibTar;

B XoJe OOCYyXIeHHus 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOil TeMbl,
npoOJeMbl, pemaeMoi 3aJadyd, BHICKAa3bIBaTh WJIEH, HAICIEHHbIE HA TIOUCK
pEILIEHNUsA; COIOCTABIATH CBOU CYXKIEHHUS C CYXKICHUSAMHU JPYTHX YYaCTHUKOB
1uanora, OOHApyXHBaTh pPa3iIMyuue M CXOJICTBO MO3ULMH; B KOPPEKTHOH (opme
(dbopMyIHpOBATH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

IIPEICTABIATh PE3YJbTaThl PEIICHUs 3aJaud, ODKCIEPUMEHTA, MCCIEIOBAHNUS,
MIPOEKTA; CaMOCTOATENBHO BHIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaa4y
Mpe3eHTAlMU U OCOOEHHOCTEN ayIuTOPHUH.

CoTpyannuecTBo:

3)

MIOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHAUBHUIYAJbHON pabOThI
IpU pelIeHuH Y4eOHBIX 3aJay; NPUHUMATh LEIb COBMECTHOM JesTEeIbHOCTH,
IUTAHUPOBATh OPraHU3aI[MI0 COBMECTHOW paboThl, pacmpenensTh BHUIbI paloT,
JIOTOBApPUBATHCS, OOCYXKJAaTh MPOIECC W pe3ynbTaT padOThl, 0000maTh MHEHHS
HECKOIBKHUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (00CyXkneHus, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BHITIOIHATH CBOIO YaCTh Pa0OTHI M KOOPAUHHUPOBATH
CBOM JIEHCTBHUSA C IPYTMMH YJI€HAMH KOMAaHJbl; OLICHUBATh Ka4e€CTBO CBOETO BKJIAAa
B O0mUH MPOIYKT 1O KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMO/JICVCTBUS.

Vuusepcanvnuvie pezynamuenvie Oeiicmsus, obecneuusaiom @Gopmuposanue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTU.
Camoopranuszauus:

COCTABIIATH IJIaH, AITOPUTM PELICHUS 3aJaui, BEIOUPATh CIIOCO0 peIIeHus ¢
y4ETOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATH BapHUAHTHI PELICHUI ¢ yu€TOM HOBOM MH(OpMAaIIIH.

CaMOKOHTPOJIBb:

BIIa/ICTh HAaBBIKAMH TIO3HABATENHHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX MPOIECCOB, WX PE3yJIbTaTOB; BJIAJAECTh CIIOCOOAMH
CaMONPOBEPKH, CAMOKOHTPOJISI MPOIECca U pe3yJIbTaTa PelIeHUs] MaTeMaTH4eCKOn
3a7a4u;



® IIpeABUJAETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHUKHYTh IPHU pPEIICHUU 3aJayH,
BHOCUTb KOPPEKTHBBI B JAEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JaHHbIX,
HallIeHHBIX OIIMOOK, BBIIBJICHHBIX TPYIHOCTEH;
® OILIEHUMBaTb COOTBETCTBUE pe3yJbTaTa LEIUd M YCIOBUAM, OOBACHATH INPHUYMHBI
JOCTHKEHUS] WIM HEIOCTUIKEHUS Pe3yJbTaToOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY MIPHOOPETEHHOMY OIBITY.
HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, MPsiMasi, IIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUM M CJIEACTBUA M3 HHUX I[P PELICHUU
reOMETPUUYECKUX 3ajau.

OnepupoBaTh HNOHATUSAMM: MAPALICIBHOCTh M HEPHEHAUKYISAPHOCTh MPSIMBIX U
IJIOCKOCTEM.

KnaccuumupoBaTrs B3auMHOE PACHOIOKEHHUE TPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMU: JBYTPaHHBIA yTrojl, T'PaHU JBYIPAHHOIO Yyria, pedpo
JIBYI'PAHHOI'O YIJIa; JIMHEHHBIN yroJ ABYIpaHHOI'O yIjla; rpaJycHas Mepa JBYTrPaHHOTO yIJa.

OnepupoBaTh HOHATHAMU: MHOTOTPAaHHUK, BBIIYKJIbIA U HEBBITYKJIBIH MHOTOIPAaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK.

PacriozHaBath ~ OCHOBHbIE  BUABl ~ MHOTOTPaHHMKOB  (MMpamMuia;  MOpU3Ma,
IPSIMOYTOJIbHBIN Mapasuienenunen, Kyo).

KnaccupunupoBaTrb MHOTOrpaHHUKH, BBIOMpass OCHOBAaHUS Uil KJacCU(UKALUU
(BBINIYKJIbIE M HEBBINYKJIblE MHOTIOIPAHHUKH; IPAaBUJIbHbIE MHOTOTPAaHHUKH; IpsIMbIE U
HAKJIOHHBIE MPU3MBbI, TapaJIIeIICUIIE bl ).

OnepupoBarh NOHATHAMM: CEKyIIasl INIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYECHUH, UCIIOIB3YsI METO]] CIIE/IOB.

Crpouth ced4eHHMs] MHOTOTPAHHHUKOB METOJOM CJI€/IOB, BBINOJHATH (BBIHOCHBIE)
IJIOCKHME YEPTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxOXJAEHUWE T'€OMETPUYECKUX BEIWYMH IO o0pasuam Win
QJIrOpuTMaM, MPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbI IPH PELICHHH CTaHAAapTHBIX
MaTeMaTHUYeCKUX 3a/1a4 Ha BBIYMCIIEHUE PACCTOSHUN MEXIYy JBYMs TOUKAaMH, OT TOYKU JI0
MPSIMOM, OT TOUKH JI0 IJIOCKOCTH, MEXAY CKPEIHNBAIOIUMUCS TPSIMBIMHU.

Pemate 3amauM Ha HaxOXJAEHUE TE€OMETPHUUYECKHMX BEJIMYMH MO oOpas3laM HIu
QIrOpuTMaM, MPUMEHSS W3BECTHBIE AHAIMTUYECKHE METOJbI IPH PELICHUH CTaHAAapTHBIX
MaTEeMaTHYeCKUX 3a/ad Ha BBIUMCICHHE YIJIOB MEXIY CKpEIIMBAIOIMIMMHCS MPSIMBIMH,
MEXy MPSAMOI U MIIOCKOCTBIO, MEX/Y IJIOCKOCTSMH, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEN MHOTOIPaHHUKOB (IIpHU3Ma, MUpaMuaa)
C IpuUMEHEHHEeM (OpMyJ; BBIYUCIATH COOTHOIIEHHS MEXAY IUIOINAIsMH IOBEPXHOCTEH,
00bEMaMU MOJ0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHSTUSAMU: CUMMETpPHUS B IMPOCTPAHCTBE; LIEHTP, OCh M IUIOCKOCTh
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYpHI.

W3BnekaTb,  mpeoOpa3oBBIBATH W MHTEPIPETHPOBAaTH  MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaX U PUCYHKAX.

[IpumensaTh reomeTpuyeckue (aKTbl ISl PELIEHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEIOIAraloIluX HECKOIBKO I1aroB PEIICHUs, €CJIN YCIOBUS IPUMEHEHMsI 3aJaHbl B IBHOU

dbopme.



[TpumMeHnsaTH poCTENIINE IPOrPaMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PEIIEHUHU CTEPEOMETPUUYECKHUX 3ajay.

[IpuBoauTe mNpHUMEpbl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJAE U JKU3HH,
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHATHh NOTy4YEeHHbIE 3HAaHUS Ha MPAKTUKE: aHAIN3UPOBATh PEATIbHbIC CUTYALUU U
IPUMEHATh M3Y4YEHHbIE IIOHATUA B IIpolecce IIOUCKAa pELIeHUs MaTeMaTU4eCKU
cOpMyYIHPOBAHHOW MPOOJIEMBI, MOJICTUPOBATE pealibHBIC CUTYAIlMH Ha S3bIKE T€OMETPHH,
HCCIIEI0BaTh IOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAHUEM I'€OMETPUUECKUX IOHATUI U TEOPEM,
anmapara aiureOpbl; pelaTh MPaKTUYECKUE 3a/aud, CBS3aHHbIE C HAaXOXKICHUEM
reOMETPUUECKUX BEJTUUHUH.

11 KJIACC

OnepupoBarh  TOHATHSAMH:  IMJIMHAPHYECKAss  MOBEPXHOCTb,  OOpasyromme
LHWINHAPUYECKOM TOBEPXHOCTH; IMJIMHAP;, KOHMYECKass IOBEPXHOCTh, OOpasyrolue
KOHMUYECKOW MOBEPXHOCTH, KOHYC; ChepruuecKas NOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (IIMHAP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MTOTYYSHHUS TEJT BPALLICHUSI.

KnaccuunupoBaTb B3auMHOE PaciookeHne cephl U MIOCKOCTH.

OnepupoBatrh MOHATUSAMU: ILIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA;
IAapOBOM CJIOM, OCHOBAHUE MIAPOBOI0O CJI0S, BBICOTA APOBOT0 CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOIIAIU TOBEPXHOCTEN TEJ BpAIEHUs, TEOMETPUUYECKUX TEJ C
IpUMEHEHHEM (OpPMYIL.

OnepupoBaTh MOHATUAMHU: MHOI'OI'PaHHUK, BIIUCAHHBIM B chepy M ONMUCAHHBIN OKOJIO
cdepsl; cpepa, BucaHHasi B MHOTOIPaHHUK WUJIU TEJIO0 BpallleHUsl.

BbruncnsTe COOTHOIIEHHS MEXY IJIOIIAASIMU [TOBEPXHOCTEN U 00bEMaMU 1OTI0OHBIX
TeN.

N300paxkaTh u3ydaemble (QUIypsl OT PYKH U C MPUMEHEHHEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHMSI Tl BPALLICHHUS.

W3BnekaTb,  MHTEpNPETHpPOBAaTH W IpeoOpa3oBbIBaTh ~ HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO Ha UePTEKax U PUCYHKAX.

OnepupoBatrh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE JeMcTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHMS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YHUCJIO, O0BACHATh, KAKUMU CBOMCTBAMH OHM O0JIaJatoT.

[IpumensTH MpaBUIIO Napasuieenunesa.

OnepupoBaTh MOHATUSAMU: JAEKApPTOBBI KOOPJIWHATHI B MIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ MEXAY BEKTOPAMH, CKaISPHOE
IIPOU3BE/ICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxomuth cymMMy BEKTOpPOB M TNPOM3BEICHHE BEKTOpa Ha YHCIO, Yrol MEXIy
BEKTOpPaMHM, CKaJSIPHOE IMPOW3BEACHUE, PACKIaJbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3azaBath IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT.

[IpumensaTs reomeTpuyeckue (akTbl UIsl pELIEHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEJIOIAraloIluX HECKOIBKO I1aroB PEIICHUs, €CJIN YCIOBUS IPUMEHEHMsI 3aJaHbl B IBHOU

dbopme.

10



Pemarp mpocrelimme reoMEeTpUYECKHE 3aJadyd Ha I[PUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amaunM Ha [10Ka3aTENbCTBO MATEMAaTUYECKUX OTHOLICHUNW W HAXO0XKJICHUE
TE€OMETPHUECKUX BEIUYMH MO 00paslaM WM ITOpUTMaM, MPUMEHSST M3BECTHBIE METO[IbI
IIPU PELIECHUU CTaHJAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpyuMensTH IpOCTEMIINE IPOrPAMMHBIE CPECTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUHN CTEPEOMETPUUECKUX 3a1ad.

IIpuBoguTe IpUMEPBH MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U KU3HH,
pacro3HaBaTh MPOSABIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJIydYEeHHBIE 3HAaHUS HA IIPAKTUKE: AHAJIU3UPOBATh PEabHbIC CUTYyallud U
IIPUMEHATh U3Y4YCHHBIE IIOHATUS B IIPOLECCE IIOMCKA PEIICHWS MaTeMaTHYeCKU
cOpMyIHPOBaHHOW MPOOJIEMBI, MOJICITMPOBATH PEAIbHBIC CUTYAIlMH Ha S3bIKE T€OMETPHH,
HCCIJIEI0BATh IIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAHUEM I'€OMETPUUECKUX IOHATUH U TEOPEM,
anmapara aiureOpbl; peliaTh MPaKTUUYECKUE 3alayd, CBA3aHHbIE C HAXO0XJIECHHEM
r€OMETPUYECKHUX BEJINYHH.

TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

KomnunuectBo
Ne HaumenoBanue pa3ziesioB U TeM 4ACOB DnekTpoHHbIC (IU(PPOBEIE)

/T | TIpOrpaMMbl 00Pa30BaTENIBLHBIE PECYPCHI
poTp Beero K/p Ilp P peeyp

bu6nuoreka [IOK

! Baenenne B crepeomeTpHio 10 https://m.edsoo.ru/1¢c209e37

TIpsaMpble U IJIOCKOCTU B
p bubmmoreka [IOK

2 LTI 12 1
MPOCTpancTBe. HiapalIeiIbHOCTD https://m.edsoo.ru/1¢c209e37

MPSIMBIX U IJIOCKOCTEN

3 [TeprieHAMKYIAAPHOCTD NPAMBIX U 2 bubnmnoreka [JOK
IJI0CKOCTEN https://m.edsoo.ru/1c209e37
4 VYTriael MEXAY NPSIMBIMU U 10 | bubnmnoreka [JOK
TIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bubnuotexa [JOK
5 Muororpartiii o https://m.edS(I)lo.ru/lc209e37
bubnmoreka [JOK
6 OUBEMBI MHOTOTpAHHHKOR 1 https://m.edsc]i.ru/lc209e37
7 [ToBTOpEHME: ceueHusl, pacCTOSHUSA 4 | bubnmoreka [JOK
U yTJIbI https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 63 5 0
I[TPOT'PAMME
11 KJIACC
No  HaumeHnoBaHue pa3JenoB U TeM KonunuecTBo DnexTpoHHBIE (ITUPPOBLIC)
/1 TPOrpPaMMBI 4acoB 00pazoBaTesbHbBIE PECYPCHI
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Bceero K|
b p
bu6nmoreka [IOK
! Tena ppateHus 12 https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
2 OOnEmb Ten > ! https://m.edsoo.ru/1¢209e37
3 BekTops! 1 KOOpAMHATHI B 10 | bubmmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHmE, 00001IEHNE, 7 bu6nmoreka [IOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 a4 10
ITPOI'PAMME
MNOYPOUYHOE IIVTIAHUPOBAHHUE
10 KJIACC
KomuuectBo
Ne Tema ypoka HACOB Hata  DnexTpoHHbIe HUPPOBBIE
/11 u3yde  00pa3oBaTEIbHBIE PECYPCHI
Becero K II
HUS
Ip Ip
OCHOBHBIE TIOHSATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, INTOCKOCTb,
npoctpaHcTBo. [IpaBuna
1 I/IEO6p§)KCHI/I$I Ha incyHKax: 1 Brbmiorexa LIOK
. https://m.edsoo.ru/aecc77cd
M300pakeHUS TUIOCKOCTEH,
MapajuieNbHBIX IPSIMBIX (OTPE3KOB),
CepeHBI OTpE3Ka
IlonsTHs: mepecekaronuecs
2 TJTOCKOCTH jepecekaffmnecsf 1 bubmmorexa LIOK
’ https://m.edsoo.ru/2d8a9¢99
mpsiMasi ¥ MII0CKOCTh
IlonsTHs: mepecekaronuecs
3 TTOCKOCTH jepecekaffmnec;[ 1 bubmmorexa LIOK
’ https://m.edsoo.ru/db685¢73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHUKAMH,

4 M300pakeHre MHOTOTPaHHUKOB Ha : bubmuorexa [JOK
PHUCYHKAaX, Ha MPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax

5 HauanbHble cBefieHus o Kyoe u 1 bubnuorexa [IOK

NIApaMUJE, UX Pa3BEPTKU U

https://m.edsoo.ru/b30dff38
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Mozenu. CeueHuss MHOTOTpaHHUKOB

HauanpHbie cBenenus o kyoe u

bu6mmoreka [JOK

6 mMpamme, ux paseepTKi https://m.edsoo.ru/3d8ffd32
Mozenu. CedueHuss MHOTOTPaHHUKOB
[TonsiTHE 00 aKCHOMATUYECKOM
7 MOCTPOEHUU CTEPEOMETPUHU: bubmuorexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccSc4fe
CJIEJICTBUS U3 HUX
[TonsTHE 00 aKCHOMATUYECKOM
2 IIOCTPOEHUH CTEPEOMETPHUU: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPHUH U https://m.edsoo.ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTue 06 akcMoMaTUYECKOM
9 IIOCTPOEHUH CTEPEOMETPHUU: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/65¢c6b106
CJIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
10 IIOCTPOCHUU CTEPEOMETPUMU: bubmmorexa [IOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHOe pacnonoxeHue npsMbIx
1 B IIPOCTPAHCTBE: MEPECEKAIOIINECS, bubnnorexa [JOK
napajuleJbHbIe U https://m.edsoo.ru/1a2520f6
CKpEILMBAOIINECS TPSIMbIE
[TapannenbHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 rapasiebHbIe Eps[MIIZIe B Bubnorexa LIOK
https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaIeIbHOCTh
TPEX MPSAMBIX
[TapannenbHOCTh IPSIMBIX U
13 IIJIOCKOCTEN B IPOCTPAHCTBE: bubnnoreka [JOK
[TapanienbsHOCTH MPSAMOI U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
14 VYTrisl ¢ cOHanpaBJIEHHBIMA bubnmoreka [JOK
CTOPOHAMU https://m.edsoo.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapauienbHOCTB IIOCKOCTEN: bubnuorexa [IOK

napaJijiCJIbHBIC IJIOCKOCTHU

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

bubmuoreka [JOK

18 IJI0CKOCTEN https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHBIE
19 (bII/I)rprI Ha HJIOIZKOCI”)FI/II TEeTpadIip bubmmorexa OK
’ https://m.edsoo.ru/4a28dc02
KyO, apajuieenumne/
20 [Toctpoenue ceueHuit bubmmorexa OK
https://m.edsoo.ru/1d434d0f
21 [ToctpoeHue ceuenuit Bubmmorexa LIOK
https://m.edsoo.ru/ec26feSd
KouTponbnas pabora no teme
2 "[TpsiMbIe U TUIOCKOCTH B bubmmorexa [IOK
npoctpanctse. [lapamiensHoCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U TJIOCKOCTEH"
[lepnieH IUKyYNIAPHOCTD MPSIMOM U
23 HJ‘I(I))CKO(;Z”[FI/IZ};IeppHeHI[HKy?IHpHLIe Bubmiorexa LIOK
https://m.edsoo.ru/b19f6as5d
IpsiIMbI€ B IPOCTPAHCTBE
4 [IpsimMble mapanienbHbie U bubnnoreka [JOK
MEePIEHIUKYISIPHBIE K TTIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [IpsiMble mapaienbHbIe U bubmmorexa [IOK
MEPIEHIUKYJIIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHaAuKyJIApHOCTH bub6nuorexa [IOK
MPSIMO U TUIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHIuKyIspHOCTH bubnmnorexa [JOK
MPSAMOU U TUIOCKOCTHU https://m.edsoo.ru/79165d15
)3 Teopema o npsmon bubnuorexa [JOK
MEPIEeHIUKYISPHON MII0CKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsamon bub6nuorexa [IOK
MEPIEHUKYIISIPHOU IIJIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o npsamon bub6nuorexa [IOK
MEPIEHIUKYIISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp U HAKIIOHHBIE:
31 paccTossHUE OT TOYKU 10 bubnnorexa [JOK
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM https://m.edsoo.ru/33c477d3
710 IIJIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:
paccTossHUE OT TOYKU 10 bubnnorexa [JOK
32 N
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM https://m.edsoo.ru/66fefadd
710 TJIIOCKOCTH
[lepneHuKysip U HAKIOHHBIE: BuGnmorexa LOK
33 paccTosiHUE OT TOYKH J0

TUTIOCKOCTH, PACCTOSTHHAE OT MPSIMOU

https://m.edsoo.ru/aSb7b8e3
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J0 IINIOCKOCTH

[lepnieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOYKU JI0

bu6mmoreka [JOK

34 IJTIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/dbee22bc
JI0 TUTOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIoJI MEXAY bu6mmoreka [JOK
NPAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubmuorexa [IOK
36
JBYTPAHHOTO yria https://m.edsoo.ru/5fa0b3ce
7 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ bubmuorexka [JOK
JBYTPAHHOTO yTriia https://m.edsoo.ru/c7c777ed
[lepreHANKYAAPHOCTD IIOCKOCTEH:
38 HpII;SHaKﬂ ne[})]nemeKynﬂpHOCTH Bubmmorexa LIOK
g https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEM
IlepneHAMKYISIPHOCTD MIOCKOCTEM:
39 Hpi?;HaKH negneinnxynapHocm Bubnrotexa LIOK
g https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEM
IlepneHAMKYISIPHOCTD MIOCKOCTEM:
40 Hpisﬁalil negneinnxynapHocm Bubnrotexa LIOK
g https://m.edsoo.ru/ba75dc57
JIBYX IJIOCKOCTEH
41 Teopema 0 TpEX NMepreHAUKyIIpax bubmiorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NMepreHAUKYIIpax bubmorexa OK
https://m.edsoo.ru/52188a7d
43 TeopeMma o Tpéx nepHeHAUKYIApaX Bubnorexa LIOK
https://m.edso0o0.ru/9t246736
KonTponbHas pabota mo Temam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U bub6nuorexa [IOK
wiockocteil" u "Yribel MexIy https://m.edsoo.ru/Sb971ef3
MNPSAMBIMH U TIJIOCKOCTAMH"
[lonsiTHe MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTBI
45 MHOTOTPaHHHUKA, BBITTYKJIbIC U bubmiorexa OK
’ https://m.edsoo.ru/2d24e873
HEBBIMTYKJIbIE MHOTOTPAaHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA
[Ipusma: n-yronbHasi npu3ma;
rpaHu U OCHOBAHUS MPU3MBI;
46 HF[))SIMaSI 1 HaKJIOHHAS Ir)[p1/13M;,1' brbmiorexa OK
’ https://m.edsoo.ru/b4ad63ad
O0KOBas U MOJIHAs! TOBEPXHOCTh
MIPU3MBI
47 [Tapannenenumnen, npsMOyTroJIbHBIN bubmuoreka [JOK
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napajijieJICmIica u €ro CBOMCTBA

[Mupamuna: n-yronbHas nupammuaa,
IpaHu ¥ OCHOBaHHE MMUPAMHU/IBI;

https://m.edsoo.ru/8a7be683

48 OOKOBAas M TIOJIHAS IOBEPXHOCTH Bubmmorexa LIOK
https://m.edsoo.ru/fblcd0aS
MUPaMU/Ibl; IPaBUIIbHAS U
ycedy€HHas nupamuaa
[IpaBuiIbHBIE MHOTOTPAaHHUKH:
MOHSTHE MPABUIHHOTO
MHOTOTpaHHUKA; IPaBUIIbHAS
49 HpI/ISMapI/I HpaBI/IJILEaSI NApaMua; Bubmorexa HOK
https://m.edsoo.ru/074c8865
IIpaBWIbHAS TPEYTOJIbHAS
MUpaMU/Ia ¥ PaBHIIbHBIN
TeTpadap; Kyo
[IpencraBienue o npaBUIbHBIX
50 MIII)OFOFpaHHI/IKaXI oiTaaﬂp, Brbmiorexa LIOK
https://m.edsoo.ru/a0fddSbf
JOJIEKa’Ap U UKOCAdIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENLHO TOYKH,

51 MPSIMOH, TUNIOCKOCTU. DJIEMEHTHI bubnnoreka [JOK
CUMMETpUU B IUpaMUJIax, https://m.edsoo.ru/b9e777d9
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKaX
Brruncnenue 31eMeHTOB

52 MHOTrOrpaHHHKOB: p€Opa, Bubmorexa HOK

https://m.edsoo.ru/6¢cdbecef
JMaroHaJu, yrJibl
[Tnomans 60KOBOI MOBEPXHOCTH U

“ IIOJIHOM IOBEPXHOCTH npﬂMova BuGmorexa LIOK
HPHSMBL, TUTOTHALE OCHOBATIH, https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBON MOBEPXHOCTU
MIPSIMOM IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTHU MPaBUIIbHOM

54 HI/IpaI;/[I/IILLI, TGOIP;CMa O IJIoIIagu bubmorexa HOK

. N . https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
TTUPAMUIBI

55 KonrponsHas pabora no Teme bubmuorexa [IOK

"MHororpaHHuku" https://m.edsoo.ru/a95{5¢c04
. bu6mmorexa [IOK

36 | Momsmite 06 obnte https://m.eds0o.ru/7ad0020b
N bubnuorexa [JOK

37 Obstu mapaizet https://m.eds00.ru/235171b3
58 O0BEM TUpaMUTBI bubnmoreka [JOK
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https://m.edsoo.ru/f47dfefd

59 O06BEM TUpaMuIbI Bubmmorexa LIOK
https://m.edsoo.ru/79¢10312
" bubnmoreka [JOK
60 Onem nHpavib: https://m.edsoo.ru/2faadc3f
N bubnmoreka [JOK
61 OOveM mpusmbI https://m.eds00.ru/79853608
. bu6mmoreka [JOK
62 ObbeM mpisMbl https://m.edsoo.ru/1e053890
N bubnmoreka [JOK
63 OOveM npi3M https:/m.edsoo.ru/482d3f51
64 KoHntposbHas paboTta mo teme bubnnoreka [JOK
"O0BEMBI MHOTOTPAHHHKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0000IIEHNE
65 cucTeMaTH3allisl 3HAHUH. bu6mmoreka [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTu3alus 3HaHHH.
BrrunciieHre pacCTOSHUM: MEX
66 JBYMsI TO‘IK&I\fI/I OT TOYKH JI0 v bubmorexa HOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
MPSIMBIMA
IToBTOpenue, 0600IIEHNE
CUCTEMaTHU3aIMs 3HAHUH.
Beruucnenue yrioB: Mex
67 CermHBa}omyHrMHcs[ pr[l\i[IiMI/I, bubmmorexa LIOK
. https://m.edso00.ru/b9146bc0
MEXTy TIPSIMOH ¥ TTOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY
IJIOCKOCTSIMU
[ToBTOpenue, 0600IIEHNE
cHCTEMaTH3aInsI 3HAaHUH.
Beruucnenue yrios: Mexay Br6morexa LIOK
68 CKPEIIUBAOIIUMUCS TTPSIMBIMH,

MEXy IPSAMOH U INIOCKOCTHIO,

JIBYTPAaHHBIX YTJIOB, YTJIOB MEXY

IIJIOCKOCTAMHU

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

OBILIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME

11 KJIACC
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KommnuectBo

No 4acoB flata DnexkTpoHHbIe U(POBBIE
Tema ypoxka nu3yue

/11 Bcero K II 00pa3zoBaTeNbHBIC PECYPCHI

P HUs
Cdepa u map: eHTp, paguyc,
1 zu?ahfeTp; HJ'IIZ)IHaI[B pnoiepxzocnl 1 bubmmorexa [TOK
https://m.edsoo.ru/0341bc2b
chepnl
Bsanmuoe pacrionoxxenue chepsl u

) IJIOCKOCTH; KacaTellbHas | bubnmoreka [JOK
IUIOCKOCTB K cpepe; MIIonaan https://m.edsoo.ru/bed12a43
chepnl

3 N3o6paxkenue chepsl, mapa Ha 1 bubnuorexa [JOK
miockocT. CedeHus mapa https://m.edsoo.ru/bc15f712
[{unuHapuyeckas MOBEPXHOCTb,

4 o0pa3yromue HUIHHIPHIECKON 1 bu6mmoreka [JOK
MOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8cl
HAJTUHAPUYECKON MOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3ymoIlas U OCh; | bubnnoreka [JOK
IoIaabs OOKOBOU M HOJIHOMI https://m.edsoo.ru/188f6216
MOBEPXHOCTH
N300paxeHne nUINHApPA HA
IJIOCKOCTH. Pa3BépTka mmimHapa.

6 Ceuenus nuuHApa (TIOCKOCTHIO, 1 bubmuoreka [JOK
napajuleJIbHON WIN https://m.edsoo.ru/016e25¢eb
NEePIEHIUKYISIPHON OCH
IUATTUHIPA)

KoHnueckasi HoBEpXHOCTB,
o0pa3yrolire KOHUIeCKOn bubnmnoreka [JOK

7 1
IIOBEPXHOCTH, OCh U BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH

e I

N L https://m.edsoo.ru/897dd3b2
OOKOBO¥ U MOJTHON OBEPXHOCTH
5 | sucoms; oononmms x bonenas | 1 biGorera LLOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxeHne KoHyca Ha
MII0CKOCTH. Pa3BépTka KoHyca. BuGmorexa LIOK
10 Ceuenust KoHyca (TUIOCKOCTHIO, 1

MapajuieIbHOM OCHOBAaHHMIO, U
IIJIOCKOCTBIO, IPOXOASILIEH Yepe3

https://m.edsoo.ru/Obde1be8
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BEpILUHY)

KomMOuHammst Ten BparieHus u

bu6mmoreka [JOK

i MHOT'OIPAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO

12 cdepsl; cdepa, BIMcaHHas B bubnmoreka [JOK
MHOTOTPAHHUK WJIHA B TEJIO https://m.edsoo.ru/0b136158
BpallleHus

13 [Tonstre 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOICTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

14 O0béM HMIMHIpa, KOHYCa bubmorexa [TOK

’ https://m.edsoo.ru/5513d87b
15 O0béM 1mapa U mIomaab chepol bubmorexa OK
https://m.edsoo.ru/d189bde2
[TomoOHBIE TENa B IPOCTPAHCTRE.

16 COOTHOIIIEHUS] MEXKTY TUIOIIAASIMU bubnmoreka [JOK
NOBEpXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MOOOOHBIX TEN

17 KonTtponpHas pabora o Temam bubmmorexa [IOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
BekTop Ha MmI0CKOCTH U B bubnnoreka [JOK

18
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb

19 CrnosxeHue 1 BBIYMTaHUE BEKTOPOB Brbmiorexa LIOK

https://m.edsoo.ru/23f4f089
bu6mmorexa [IOK

20 ¥MHOJEHHE BEKTOPA Ha THCII0 https://m.edsoo.ru/dee379eb
Paznoxenue Bekropa 1o Tpém

21 HEKOMILIAHAPHBIM II;GKTOp:M. bubmorexa HOK

https://m.edsoo.ru/a28fd74e
[IpaBuno napasmienenumnena
Pemienue 3amau, CBA3aHHBIX €
22 HpI/IMeHeHI/I:M [IpaBUJI ICUCTBUH C Bubmorexa HOK
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METO
23 npu I;)Zmem/m reOMeprquKHx " Brbmiorexa LIOK
https://m.edsoo.ru/d3alfe30
3a/1a4
IIpssMmoyronbHas cucrtema
KOOPJIMHAT B MMPOCTPAHCTBE.
24 KOOI;)leI/IHaTBI BI;KTZI;)a. Brbmiorexa LIOK
B https://m.edsoo.ru/48db7058
[Ipocreiimue 3ana4uu B
KOOpJAMHATAX
)5 Yron Mexay BEKTOpaMH. bubmuorexa [JOK

CxansipHO€ MPOU3BEICHUE

https://m.edsoo.ru/725effc4
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BEKTOPOB

Brruncnenue yrioB Mexy

bu6mmoreka [JOK

26 NPSAMBIMH U TIIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KonTpomnpHas pabota mo Teme

27 "BGK’II“)OpBI U K(I))OpI[I/IHaTLI B Bubnmorexa HOK

" https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1

)3 crucTeMaTu3alurs 3HaHH. bubnmoreka [JOK
OcHoBHBIE GUTYPHI, (HAKTHI, https://m.edsoo.ru/1780baSd
TEOPEMBI Kypca IUIAaHUMETPUU
[ToBTOpenue, 0600MICHNE 1

29 crucTeMaTu3alurs 3HaHH. bubnuorexa [JOK
OcHoBHBIE GUTYPHI, HAKTHL, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca IUIAHUMETPUH

30 HroroBast KoHTpoIbHAs paboTa Bubmmorexa LIOK

https://m.edsoo.ru/ec24dfc2

IToBTOpEHME, 0000IICHUE 1

31 cUCTeMAaTHu3alysI 3HaHUH. 3agaunu bu6mmoreka [JOK
MJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perIcHus
[ToBTOpenue, o6o0IIeHNE U

By cHUcTeMaTH3allvs 3HaHui. 3a1auu bubmuorexa [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpenue, o6obIIeHNE U
cHUCTeMaTU3alurs 3HaHH. bubnuoteka [JOK

33 OcHoBHbIe GUTYPBI, PaKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUH

34 [ToBTOpenue, o6obIIeHNE 1 bubnuoteka [JOK

cUCTeMaTHu3anus 3HaHUU

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOI'PAMME

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC
Koz y
[IpoBepsiemble mpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOr0 .
o0pa3zoBaTeNbHON IPOTrpaMMBbI CpeHero o01ero 00pa3oBaHus
pe3ynbTara
7 I'eomerpus
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7.1

Ol'IepI/IpOBaTB MNOHATHUAMM: TOYKA, IIPpAMaAsd, IIJIOCKOCTb

7.2

7.3

7.4

HpI/IMeHHTB AKCHUOMBI CTECPCOMETPHUHN M CICACTBUA W3 HUX IIPU PCIICHHUUN

reOMETPUUYECKUX 3a7a4
OmnepupoBaTh IMOHATUAMH: NAPAUIEIBHOCT U  INEPIEHAUKYISAPHOCTD
MPSAMBIX U IJIOCKOCTEN

KnaccuguupoBars B3aMMHOE pacIOIOKEHUE TMPSAMBIX M IUIOCKOCTEH B

MIPOCTPAHCTBE

7.5

OnepupoBaTh NMOHATUSAMU: ABYIPAHHBIM yrojl, rpaHH ABYIPAHHOTO YTJa,
peOpo IBYrpaHHOTO YIiia, JMHEHHBIA Yrojl JBYTPaHHOTO YIiia, TpaxycHas

MEpa ABYI'PAHHOI'O yIJia

7.6

7.7

OnepupoBarh IOHATUSAMH: MHOTOTPAHHUK, BBIIYKJIBII WM HEBBITYKJIBII
MHOI'OTPaHHUK, AIEMEHTBI MHOI'OTPDAHHUKA, IIPABUJIbHBI MHOTOI'PaHHUK
Pacnio3naBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IHpaMuja, MpU3Ma,

MPSIMOYTOJIbHBIN Mapaieienure, Kyo0)

7.8

7.9

7.10

KnaccupumupoBarh ~ MHOTOTpaHHHMKH,  BbIOMpas ~ OCHOBaHHSA IS
KJ1accu(UKauuy (BBITYKJIbIE U HEBBITYKJIblE MHOTOTPAHHUKH, NTPaBUIIbHbIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHbBIE MPU3MBI, TApaIJICIIETIUIIE b )

OnepupoBarh MOHATHAMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB
OOBACHATH MPUHLMIIBI IOCTPOEHUSI CEYEHUI MHOTOIPaHHUKOB, UCTIOJIb3Ys

METOJ CIICI0B

7.11

Crpoutp cedeHHs MHOIOTPAaHHMKOB METOAOM CIIEJIOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTYp:

BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemarsn 3ala4i Ha HaXOXKIACHUC TI'COMCTPUYCCKUX BCIIMYUH I10 o6pa3uaM
WK aJIrOpUTMaM, MNPUMCHAA H3BCCTHBIC AHAJIMTHUYCCKHUEC MCTOABI IIpU
peuICHUN CTAHAAPTHBIX  MATCMATUUYCCKHUX  3ada4 Ha  BbIYUCIICHUC
paCCTOSIHI/II\/’I MCXKAY ABYMA TOYKaMH, OT TOYKH OO HpSIMOﬁ, OT TOYKH A0

IIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS MMPAMBIMHA

Pemrats 3aaa4 Ha HaAXOXIACHUC TCOMCTPHUYCCKUX BCIIMYUH II0 o6pa3uaM
WJIN aJIrOpUTMaM, MNPUMCHAA H3BCCTHLIC AHAJIIMTHUYCCKUC MCTOAbI IIPpU
PEIICHUNU CTAaHAAPTHBIX MAaTEMaTHYCCKHUX 3aJad Ha BBIYHUCICHUC YIJIOB
MCKAY CKPCHIMBAOIIMUMHUCA IMPAMBIMH, MCKIY HpSIMOﬁ 1 TIIIOCKOCTBIO,

MCKAY MIIOCKOCTAMHU, IBYT'PAHHBIX YI'JIOB

Boruncnsate 00bEMBI U IJIOLIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
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nupamMuza) ¢ mnpuMeHeHueM (GOpMyJl, BBIYHUCISATH COOTHOIICHUS MEXKIY

TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX MHOTOIPAaHHUKOB

OnepupoBaTh MOHATUSAMHU: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OChb U

7 IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpBI
W3BnekaTh, NpeoOpa3oBbIBATE W HHTEPIPETHPOBATH HHGPOPMAIHIO O
7.16 IIPOCTPAHCTBEHHBIX TI'COMETPUYECKUX (QUrypax, TNPEACTaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh reomerpuueckue (akTbl Ui pPEHICHUS CTEPEOMETPHUYECKUX
7.17 3aja4, NPEANOJIAralolMX HECKOJbKO IIAroB pELIeHUs, €CIU YCIOBUS
IPUMEHEHHS 33J1aHbI B IBHOH popme
718 [IpuMeHATH nTpoCTEHIIME MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [IpuBoAUTE HpUMEpPbl MaTEMAaTHYECKUX 3aKOHOMEpPHOCTEH B NpHUpoae U
' KU3HU, pacliO3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpumeHsTh MOJlydeHHBbIE 3HAHUS HAa MPAKTHKE: aHAJU3UPOBATh PEajbHbIC
CUTYyallUd U MPUMEHSTh U3yYCHHBIE MOHATHS B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu cHhOpMYIHUPOBAHHONW MPOOJIEMBI, MOIETUPOBATh PeabHbIE
7.20 CUTyallud Ha $3bIKE T€OMETPUHU, MCCIENOBATh IOCTPOEHHBIE MOJEIH C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHITHM U TEOpeM, amnmnapara aareOpsl,
pemlaTb ~ NpPaKTUYEeCKHE  3a/Jadyd,  CBS3aHHbIE C  HAXOXJIEHHEM
reOMETPUUYECKUX BEJIUYUH
11 KJIACC
Kon o
IIpoBepsieMble IpeIMETHBIE PE3YJIBTAaThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO .
00pa3oBaTeNbHON IPOTPaMMBbI CpeIHero oo1iero oopa3oBaHus
pe3yJipraTta
6 I'eomeTpus
OnepupoBaTh MOHATUSAMH: IMIUHIPUYECKas: MOBEPXHOCTh, 0Opa3yrollue
61 UWIMHIPUYECKONH TOBEPXHOCTH, UWIMHIpP, KOHUYECKas IOBEPXHOCTb,
' oOpa3ylomye  KOHMYECKOH  TOBEPXHOCTH,  KOHYC,  cdepudeckas
MOBEPXHOCTh
6.2 PacmoznaBats Tena BpameHnus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTyYEHHUS TeJl BPAILlCHUs
6.4 KnaccuguiupoBaTs B3auMHOE PacHoIOkKeHHE CPephl U TIOCKOCTH
6.5 OnepupoBaTh MNOHATUSMM: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA,
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BbICOTA CETMECHTA, IHapOBOﬁ CJ'IOfI, OCHOBAaHHC MIapOBOI'0 CJIOA, BBICOTA

IIAPOBOTO CJIOS, IIAPOBOM CEKTOP

Beruncnsate 00bEMBI M TUIONIAAM TOBEPXHOCTEH TEN  BpalllCHUS,

06 TF€OMETPHYECKUX TeJl C MPUMEHEHHEM (OopMyIT
OnepupoBarh TOHATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIL B cdepy u
6.7 OIMMCAaHHBIN 0KOJIO chephl, chepa, BIMCAHHAS B MHOTOTPAHHHUK WJIM TEJIO
BpaIICHUS
6.3 BBIMHCISATE COOTHOMICHUS MEXTY IIOMIAASIME TOBEPXHOCTEH U 00bEMaMu
’ MOIOOHBIX TeJl
6.9 N300paxkaTh u3y4aembie (QUTYPBI OT PYKH M C HMPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbeImonHATE  (BBIHOCHBIC) IUIOCKHE YEPTEXKU W3 PUCYHKOB IPOCTHIX
6.10 00BbEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHTH CCUYCHHS TeI
BpaIICHUS
W3Biekath, WHTEPIPETHPOBATH W MPeoOpa3oBbIBaTh HHGOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T'COMETPUYECKHUX (HUrypax, TpPEACTABICHHYIO Ha
gepTekax U pUCyHKaxX
[TpumensiTh TeoMeTpudeckue (aKThl JUISI PEIICHUS CTEPEOMETPUICCKHX
6.12 3a7a4, MPEANOJArarolliX HECKOJBKO IIaroB pPENIEHHUs, €CIH YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B SBHOU (hopme
6.13 OnepupoBatrh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BEBITIONTHATE  ACHCTBHSI CIIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
6.14 YMHOXEHHSI BEKTOpa Ha YHUCIO, OOBACHATH, KAaKUMHU CBOICTBAMH OHHU
00J1a1af0T
6.15 [TpuMeHsITh MpaBUIIO Napasieenuea Py CI0KEHHH BEKTOPOB
OnepupoBaTh MOHSATUSMHU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE,
6.16 BEKTOP, MOJYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJ
' MEXTy BEKTOPAMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U
KOMIUJTAaHAPHBIE BEKTOPBI
Haxomuth cymMMy BEKTOPOB U TPOHM3BEICHHE BEKTOpa Ha YHCIO, Yrol
6.17 MEXIy BEKTOpaMH, CKalsipHOE MPOH3BEICHHE, PaCKIaJbIBaTh BEKTOp IO
JIBYM HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3a/aBath MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOpJIUHAT
6.19 Pemarp mpocTeiiime reoMeTprudeckrne 3aadyd Ha MPUMEHEHUE BEKTOPHO-

KOOPJAMHATHOTO METO/Ia
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Pemats 3agadyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIICHUN U

6.20 HAaXOXIACHUC T'COMCTPHUYCCKUX BCIWYHUH II0 o6pa3uaM I aJIrOpUuTMaMm,

IIPpUMCEHA HU3BECTHBIC METObI Ipu pPEIICHUN CTaHAApPTHBIX

MAaTCMaTHYCCKUX 3aJa4

621 [IpumensaTh mOpocTeliiie NporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

6.22 [IpuBOoguTE NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B INPUPOAE U

JKU3HH, paClIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHsTH MOJydeHHBbIE 3HAHUS HAa MPAKTHKE: aHAJU3UPOBATh peajibHbIC
CUTyallul U MPUMCHATH U3YUCHHBIC ITIOHATHA B IPOLCCCC IMONCKA PCIICHUA
MaTeMaTH4eCcKu C(HOPMYIHUPOBAHHON MPOOIIEMbI, MOIETUPOBATH peabHbIe
6.23 CUTyallUM Ha S3bIKE T€OMETPHUH, HMCCIEAOBATh IMOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHI U TeopeM, amnmnapara anreOpsl,
peuaTtb IMPAKTUYCCKUC 3ajJa4u, CBA3aHHBIC C HaXO0XJICHUEM

ICOMCTPHUUCCKUX BCIIMYUH

IMPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepHeMHﬁ QJICMCHT COACPIKAHUA

7

I'eomerpus

7.1

OcHoBHbIE TIOHATHA cTepeoMeTpuu. Todka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsiTne 00  akCMOMAaTHMYECKOM  IOCTPOEHHM  CTEPEOMETPHM:  aKCHOMBI

CTCPCOMCETPHU U CIICACTBUSA U3 HUX

7.2

B3aumHoe  pacnonokeHune NpsAMBIX B MPOCTPAHCTBE:  IEpeceKaroluecs,
napajyieJbHble W CKpelluBarouiuecss npsmble. [lapamiensHOCTs MNpsAMBIX U
MJIOCKOCTEH B  TPOCTPAHCTBE: TapajiebHBIE TMpPsSMbIE B  TPOCTPAHCTBE,
NapajyieIbHOCTh TPEX MPSAMBIX, MApauIeIbHOCTh MPSMOM U IUIOCKOCTH. YTIbI C
COHANPABJICHHBIMA CTOPOHAMH, YIOJd MEXIy TPsSMBIMA B TIPOCTPAHCTBE.
[TapanienbHOCTh MIIOCKOCTEH: MapaieabHbIe MIIOCKOCTH, CBOMCTBA MapalleIbHbIX
miockoctei. [IpocTeitmme mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadap,

I(y'6, napajijieJICnmIic[, HOCTpOCHUC CceuyeHUI

7.3

IleprieHAUKYISIPHOCTh NPSAMOM U IUIOCKOCTU: IEPIEHIUKYISPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPSMBIE ApAJIJIEIbHBIE U NEPIICHANKYISPHBIE K IUIOCKOCTH, MMPU3HAK
NEPHEHAUKYJIAPHOCTH IIPSMOM U IUIOCKOCTH, TEOPEMA O IIPSIMOM NEPIEHAUKYIISIPHON

IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YoM MEXAY MPSAMOM M  IIOCKOCTHIO,
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JIBYrpaHHbIA yroJl, JIMHEWHBIM yron aAByrpaHHoro yria. llepneHaukynsap u
HAKJIOHHBIE: PAaCCTOSIHME OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT MpPsSMOHM 110
IUIOCKOCTH, MPOEKIHS (PUTYypbl Ha MIOCKOCTh. [leprneHauKynsapHOCTh MIOCKOCTEH:
IPU3HAK  MEPIEHIUKYJISIPHOCTM  JIBYX  Iutockocred. Teopema o  Tpéx

NePIeHIUKYIIsIpax

7.4

7.5

7.6

7.7

[TonsiTiE MHOrOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTBI MHOIOI'DAHHHKA, BBIIYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAHHMKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas
py3Ma, TpaHU U OCHOBAHMS INPHU3MBI, IpsMas M HAKIOHHAs NPU3MbI, OOKOBas U
IIOJIHAsI TIOBEPXHOCTH IpU3MbIL. [lapaimenenunesn, npsAaMOyroJbHbIN ITapauIeIeIUIe
u ero coiicrsa. [Iupamuna: n-yronpHas nupaMuja, TpaHd U OCHOBAHHME MUPAMUJBbI,
OOKOBas M MOJHAsl MOBEPXHOCTh MHpPaMUbl, NpaBUIbHAS U yCEUEHHAs NUPAMUJA.
OnemMeHTsl nOpu3Mbl U nupaMuibl. [IpaBuiibHBIE MHOTOTPaHHMKH: IIOHATHE
IIPaBUJIBHOTO MHOTIOTPaHHMKA, IMPAaBWIbHAS IIPU3Ma M IpaBUJIbHAA NHPAMHUJIA,
IpaBWIbHAs TPEYyrojibHas MUpaMuja U MpaBUWIbHBIN TeTpadap, KyO. [IpeacraBnenue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, NOAEKadap M uKocasdapyrue CeueHus

IMPU3MBI 1 TUPAMUbI

CI/IMMeTpI/Iﬂ B IPOCTpPAHCTBE: CHUMMCTPUA OTHOCUTCIBHO TOYKH, HpﬂMOﬁ,
IJIOCKOCTH. DJIEMEHTBI CUMMCTPUU B NUPAMHUIAX, TAPAJUICIICIINIICAAX, IIPABUIIBHBIX

MHOTI'OIrpaHHUKax

Boluncnenue 31eMEHTOB MHOTOIpaHHUKOB: pEOpa, auaroHanu, yribl. [linomans
OOKOBOW IOBEpPXHOCTH M TIOJHOW IOBEPXHOCTH MPSIMOM NPU3MBI, IJIOLIAb
OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEpXHOCTU MpsAMOil npu3Mel. [lnomane 60xkoBoit
NOBEPXHOCTU M TIOBEPXHOCTH MpaBWJIBHOM NHMpaMuAbl, TEOpeMa O IUIOIIALU

yceuéHHoi nupamuabl. [lonstue 06 06béMe. OObEM MUpPAMUJIBI, TPU3MBI

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIEHUS MEXTY IUIOIAIMU TOBEPXHOCTEH,

00BEMaMu HOI{O6HBIX TCII

11 KJIACC

Kon
6

6.1

6.2

IIpoBepsiemMblii 2JIEMEHT COIEpKAHUS

I'eomerpus

[Munuaapuyeckas MOBEPXHOCTh, 00pa3yIolUe HUINHAPUIECKONH MOBEPXHOCTH, OCh
WIMHAPUYECKOM MOBepXHOCTH. LlumuHiap: ocHoBaHus M OOKOBas MOBEPXHOCTH,
oOpa3syromas 1 0Ch, TUIONaAh OOKOBOW U MOJTHON MTOBEPXHOCTH

Konunueckas moBepxHOCTh, 00pa3yrole KOHUUYECKON MOBEPXHOCTH, OCh U BEPIIUHA

KOHHYECKOW TMoBepXHOCTH. KOHyc: OCHOBaHHWE M BepmIuHa, oOpasyromias W OCh,
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10Nk OOKOBOW W TIOJHOW MOBEPXHOCTH. YCEUYEHHBIH KOHYC: 0Opasyrolme u

BbICOTA, OCHOBAHU U OoKkoBas IIOBEPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: uentp, paauyc, AMaMeTp, IIIOMAAb TOBEPXHOCTU cdephl. B3aumuoe
pacrioyio’keHre cdepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIomaib
chepsl

W300pakeHre Tl BpallleHus Ha IJI0CKOCTH. Pa3BépTka mumHApa U KOHyca
KomOuHamu Tenm BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIHN
oko110 cepsl, cepa, BliMcaHHAs B MHOTOTPAHHUK, UITU TEJIO BPAIICHUS

[Tonsitue 06 00bEMe. OcHOBHBIC CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
PSMOYTOJIBHOTO TapaljieNienume/a u cieacTsus u3 He€. O0bEM HMIMHIpPA, KOHYCA.

O06bEéM mapa u miomaas cheps

6.7

[TomoOHBbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXTY IUIOMIAIIMU TTIOBEPXHOCTEH,

00BpEMaMU ITOOOHBIX TENI

6.8

Ceuennss mwiMHApa (MapajuleIbHO M NEPIEHIUKYJISIPHO OCH), CEYEHHUS KOHyca

(mapannenbHOe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CeUeHuUs [apa

6.9

Bektop Ha muockoct U B mpocTpaHcTBe. CloKeHHEe W BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uucio. PaznmoskeHue BekTOpa Mo TPEM HEKOMILIAaHAPHBIM
BekTtopaM. [IpaBuno napamnenenunena. Pemenue 3anay, CBsI3aHHBIX ¢ IPUMEHEHUEM

IIpaBUJI IEUCTBUM C BEKTOPAMH

6.10

IIpsimoyronpHas cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATax. YTol MexAy BekTopamu. CkanspHoe
MPOU3BEJICHNE BEKTOPOB. BBIUMCIIEHHE YIJIOB MEXIYy MNPSIMBIMH M IUIOCKOCTSIMH.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/ IIPpU PCIICHHUU I'COMCTPUICCKUX 3aaaY

MPOBEPSIEMBIE HA EI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOMI
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUSI

Kon
[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS
MIPOBEPSAEMOTO . .
pOBep OCHOBHOM 00pa30BaTEIIHbHON MPOTPAMMBI CPETHET0 00IIIeTr0 00pa30BaHUS
TpeOoBaHUs

Bnagenne wmeTtomamu J0Ka3aTeNbCTB, aJrOPUTMAMM DPELIEHUS 3a/ad;
yMeHue (opMynupoBaThb W ONEPUPOBATH IMOHATUSAMHU: OIpEAETICHHUE,
aKCcuoMa, TeopeMa, CII€ACTBUE, CBOWCTBO, IpPHU3HAK, J0Ka3aTeNbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKU; MPUMEHATh MX; YMEHUE (HOpMYIHpPOBATH
oOpaTHO€ W MPOTUBOMOJIOKHOE YTBEP)KICHHE, MPUBOAUTH TNPUMEPHI U

KOHTpIPHUMEPBI, HCIOJB30BATHL MCTO/ MaTeMaTHYEeCKOM HWHIAYKIWH,
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IPOBOANTH JIOKA3aTeNbHBIE PACCYXKIICHHUS NPU PEIICHUH 3a/1a4, OLICHUBATh
JIOTHYECKYI0  MPaBUJIBHOCTH  PACCYKICHHUH; yMEHHE  OIEpHpPOBATH
HNOHSATHAMHU: MHOYECTBO, TOJMHOXECTBO, ONEpalMy HajJ MHOXECTBAMU;
YMEHHUE UCTIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar JUisi ONUCAHUs
pEaNTbHBIX TPOLECCOB M SBJICHUN W MPU PELICHUH 33/1a4, B TOM YHCJE W3
Apyrux y4eOHBIX IMPEIMETOB; YMEHHE OIEpUPOBATh MOHATUSAMHU: rpad,
CBsI3HBIN Tpad, nepeBo, UK, rpad Ha IUIOCKOCTH,; YMEHHE 3aJaBaTh U
OINMHUCHIBAaTh Tpadbl Pa3IUYHBIMH CIIOCOOAMH; HCHOIB30BATh TI'padbl MPH

PEIICHUHU 3aJa4

YMeHue onepupoBaTh MOHATHAMH: HATypalbHOE YHCIO, LEI0e YHCIIO,
CTENEHb C LETBIM MOoKa3aTeaeM, KOpeHb HATYpalbHOW CTEINEHHU, CTENEHb C
paloHaJIbHBIM TOKa3aTeleM, CTENeHb C JICHCTBUTENBHBIM IOKa3aTeseM,
norapuM 4YuCIa, CUHYC, KOCHHYC W TAaHTE€HC IPOM3BOJIBHOTO YHMCIHA,
OCTaTOK IO MOJYJI0, PAIMOHAIBHOE YHCIIO, WPPALMOHATIBLHOE YHCIIO,
MHOXKECTBA HATypaJbHBIX, LEJIbIX, pAlMOHANBHBIX, JIEHCTBUTEIbHBIX
qucell; YMEHHUE UCIOIb30BaTh MPHU3HAKHU JICTUMOCTH, HAMMEHBIIUN 00N
JenuTeNb W HauMeHbllee oOliee KpaTHoe, anroputMm EBkimpga npu
pelIeHuu 3a/lay; 3HAKOMCTBO C PAa3IMYHBIMHU MO3UIIMOHHBIMU CHCTEMaMH
CUHCJICHHS; YMEHHE BBIMIOJIHAThH BHIYMCICHUE 3HAUYEHUI 1 mpeoOpa3oBaHUs
BBIPDOKEHHUI CO CTENeHsMHU W JjorapudmMaMu, mpeoOpa3oBaHusi JPOOHO-
palMOHANBHBIX  BBIPAKEHUM;  YMEHHE  ONEPUPOBATH  IMOHATHUAMM:
MOCJIeIOBATEILHOCTh, apu(dMeTHUecKasi MpOTrpeccus, T'e€OoMeTpuyecKast
nporpeccusi, OECKOHEYHO YOBIBalOIas TeOMETpUUYEecKas MPOTrpecCus;
yMEHHE 3aJaBaTh IIOCJIEIOBATEILHOCTH, B TOM 4YHCJIE C TIOMOIIbIO
PEKYPPEHTHBIX (POpPMYINT; yMEHHE ONEepUpOBaTh MOHATUSIMH: KOMIUIEKCHOE
YUCJIO, COMNpPSDKEHHBIE KOMIUIEKCHBIE 4YHCIa, MOAYJAbh U apryMEHT
KOMIUIEKCHOTO ~ 4ucia,  (opma  3amucH  KOMIUIEKCHBIX — YHCel
(reomeTpudeckas, TPUTOHOMETpPHUYECKas H anredpandeckas); yMeThb
MPOU3BOJIUTh apu(MeTHYecCKue NEUCTBUS C KOMIUIEKCHBIMU YHCIAMU;
MPUBOJUTH TIPUMEPHI MCIOJIb30BAHUSI KOMIUIEKCHBIX YHCEI, ONMEePUPOBATH
NOHATUAMM:  MaTpuma 2x2  u  3X3,  omnpenenuTeNb  MaTpHUIIbI,
T€OMETPUUYECKHUI CMBICIT OTIPESTUTEIIS

YMeHne omnepupoBaTh TOHATUSIMH: paIlMOHAIBHBIE, HWPpPAIMOHAIBHEIE,
MOKa3aTelbHbIe, CTEMEHHBIC, JIOTapuPMUYECKUE, TPUTOHOMETPHUYECKUE

YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBATH MOHATUSIMU:
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TOKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHKe, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YypPaBHEHMHM M HEPABEHCTB, PAaBHOCUIBHOCTb YpPaBHEHWI,
HEPAaBEHCTB M CHUCTEM; YMEHHE pELIaTh YpAaBHEHUsA, HEPAaBEHCTBA W
CUCTEMBl C IIOMOIIBIO pa3JIMYHBIX NPUEMOB; peulaTb YpPaBHEHHS,
HEPAaBEHCTBA M CUCTEMBl C [ApaMeTpoOM; IPUMEHATb ypaBHEHWS,
HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MaTEMaTUYECKUX 3a/1a4 U 3a/1a4 U3

pa3IMYHbIX 00JaCTel HayKH U pealibHOM JKU3HU

YMeHue onepupoBaTb HOHATUAMM: (YHKUIMSA, YETHOCTh (YHKLHUH,
NEPUOUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTH
¢GyHKIMH, 3KCTpeMyM (YyHKIUH, HauOoJibllee M HAaWMEHbIEe 3HauYCHHS
(GyHKINK Ha TPOMEXYTKE, HElpepbiBHAS (DYHKIHS, aCUMIITOTHI Tpaduka
¢byHKLIMU, TIepBasg M BTOpas MPOU3BOJAHAS (DYHKIMHM, T€OMETPUUYECKHHA U
¢bu3nveckuii  CMBICI  MPOM3BOJHOM, TMEpBOOOpa3Hasi, ONpeAeTEHHBIN
MHTETPaj], YMEHHE HAaXOIHWThb ACHMIITOTHI Tpaduka (QYHKIUH, yMEHUE
BBIUUCIIATh IPOM3BOIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO U KOMIIO3ULIUU
(GyHKINH, HAXOIUTH ypaBHEHHE KacaTeIbHOH K TpaduKy GyHKINHU; yMEHHE
HaXO/UTh NMPOU3BOJAHBIE IEMEHTAPHbIX (YHKLUH; YMEHHE HCIIOJIb30BaTh
MPOU3BOJIHYIO JUIS WCCIENOBaHUS (YHKIWH, HAXOIUTh HAMOOJBIIHE W
HaMEHbIINE 3HaYeHUs (QYHKIUHA; CTPOUTh TpadUKHM MHOTOUJIEHOB C
WCTIOJB30BAaHMUEM  amlapara MaTeMaTHYeCKOTo aHan3a; IPHUMEHSTh
MIPOU3BOJIHYIO ISl HAXOXKAECHUS HAWIYy4dlIero PelIeHHUs B NMPHUKIATHBIX, B
TOM YHCJIE COIUAIBHO-I)KOHOMHYECKUX M (PU3MUYECKHX 3aJadax; HaXOIUTh
IUIOIIAAN U 00BEMBI (UTY C TIOMOIIBI0 MHTErpasa; MpUBOJUTH MPUMEPHI
MaTEMaTHYeCKOro MOJIETUPOBAaHUS C MOMOIIBI0 U depeHIInaTbHbIX

ypaBHEHUH

YMeHue onepupoBarh NOHATUSAMU: rpaduk QyHKIUH, oOpaTHas QyHKIHS,
KOMIO3uIMs (QyHKUMNA, JUHEHHass (QyHKOUS, KBaJapaTuyHas (QyHKINA,
panMoHanbHas (QYHKIUS, CTeneHHas (YHKIHSA, TPUTOHOMETPUYECKHE
GbyHKIIMM, 0OpaTHBIE TPUTOHOMETpUYECKHE (DPYHKIMH, TOKa3aTelbHas U
norapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TIpadUKd H3YyYEHHBIX
(GyHKIUH, BBIMOIHATH IpeoOpazoBaHus rpaguKkoB GyHKUINN, HCIIOJIB30BAThH
rpaduKy 1 U3y4eHHs TPOLIECCOB U 3aBHCUMOCTEH, NMPHU PEIICHUH 3a7ay
U3 JPYrux Y4eOHBIX MPEAMETOB W 3a/1a4 W3 PEATbHOHN KHU3HH, BHIPAXKATh
¢dbopMynaMu 3aBUCUMOCTH MEXJy BEITMUMHAMM; UCIOJIB30BATh CBOWCTBA U

rpadukn QyHKUIUN Ui pelieHUs ypaBHEHM, HEpPaBEHCTB W 3343y C

28



nmapaMeTpamu, I/I306pa)I(aTI) Ha KOOpHHHaTHOﬁ IIJIOCKOCTH MHOKECTBa

pELIECHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, OJU W YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJIOTH, 3a[a4d M3 OOJacTHU YNpPaBICHHS JIMYHBIMH U CEMEHHBIMU
(uHaHCaAMM); COCTaBIISATh BBIPAKEHMsS, yYpaBHEHHUS, HEPAaBEHCTBA M HX
CUCTEMBI 110 YCIIOBUIO 3aJaud, MCCIEAO0BaTh IOJIYYEHHOE pEIICHHE U
OLICHHUBAThb IMPaBAONOJOOHOCTh PpE3YyJNbTaTOB; YMEHHE MOJEIHPOBAThH
peaJIbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBISATh BbIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBUIO 3aJa4d, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJEIM C  MCIHOJb30BAaHUEM  ammapara  aiareOpsl,

HHTCPIIPCTHPOBATDH HOJ'Iy‘IGHHBIﬁ pe3yiabTar

YMeHue onepupoBaTh MOHATHAMU: CpeAHee apupMETHYecKoe, MeIHaHa,
HauOoJblllee ¥ HaWMEHbIIIee 3HaYeHHs, pa3Max, JAUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
nH(popMalIKIo, TPEICTABICHHYIO B Ta0JMIax, HAa JAUarpaMmax, rpadukax,
OTPaXKAIOILYI0 CBOMCTBAa pealbHBIX IMPOLIECCOB U SIBJICHUI; MPEICTABIATH
uHpOpMALIUI0O C TOMOIIBI0 TabMUI] W  JuUarpaMM; HCCIEA0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE€ C MPUMEHEHHEM TIpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpa)yecku MCCIEe0BATh COBMECTHBIE

Ha0JII0/IEHNUs C TIOMOIIIBIO TUarpaMM pacCceuBaHus U JIMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATHAMU: CIYYalHBIM OINBIT W CIIy4ailHOE
COOBITHE, BEPOSTHOCTb CIy4allHOro COOBITHS; YMEHHME BBIYMCIATDH
BEPOATHOCTh C HCIIOJIb30BAaHUEM TIpapUUeCcKUX METOO0B; IPUMEHATH
(bopMysbl CIOXKEHHMSI W YMHOXEHMsI BEpOSATHOCTEH, (opMmyiy HOITHON
BepoATHOCTH, (popmyny bepnynnu, komOuHaTOopHBIE (PaKThl U (HOPMYIIBI;
OLIEHUBATh BEPOATHOCTH pEalbHBIX COOBITUH; yMEHHE ONepupoBaTh
MOHATUSIMM:  CIIy4aiiHas BEJIMYUHA, paclpesiesieHHue BepOSTHOCTEH,
MaTEMaTHYECKOE O)KMJAHUE, AMCIEPCUs U CTAaHAAPTHOE OTKIOHEHHE
CllydaiilHOM  BeNWYMHBI, (YHKUMHM  pacmpelneieHuss U  IUIOTHOCTH
PaBHOMEPHOI0, TIOKAa3aTEIbHOTO U HOPMAJIBLHOTO PACIPENEICHUM; YMEHNE
MCIOJIb30BaTh CBOWCTBA M3YyYEHHBIX paclpeeNieHui JUIsl pelleHus 3a/1ay;
3HaKOMCTBO C TOHSATHSIMM: 3aKOH OOJBIINX YHCEN, METO/bI BHIOOPOUHBIX
UCCIIEIOBaHUM; yMEHHE MPHUBOJAUTH TMPUMEPHl MPOSBICHUS 3aKOHA

OOJIBIINX YHCEI B NpUPOAHBIX U O6H.I€CTB€HHBIX SABJICHUAX; YMCHUC
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OIEpUPOBATh IOHATHAMU: COUYETAHUE, MEPECTAaHOBKA, YKMCIO COYETAHUH,
YHUCIO  IEpecTaHoBOK; OuHOM  HbIOTOHA;  yMeHHE  NPHUMEHSTh
KOMOMHATOpHbIE (DAaKThl U PACCYKICHMs Ul PELICHUs 3a1ay; OLCHHUBATh
BEPOSITHOCTH pEaNbHBIX COOBITUH; COCTABIATH BEPOATHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

10

11

YMeHue onepupoBarb INOHATHAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYMHA YyIJa, INIOCKUHA YIroJj, IBYIrpaHHBINA
YroJI, TpEXTPaHHBIN YIroJl, CKpPEUIMBAIOUIMECS MpPSMBIC, TAPAJLIENbHOCTD U
NEPIEHIUKYISIPHOCTD NPSAMBIX U IJIOCKOCTEM, YIOJI MEKY IIPSIMBIMH, YTOJI
MEXy NPSMOM U IVIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH OO0 IINIOCKOCTHU, PACCTOAHHUEC MCKIAY HNPSAMBIMHU, PACCTOAHHUEC MCKIY
IUIOCKOCTSIMU; YMEHHME HCIIONb30BaTh IPU PEIIEHUU 3a4a4 H3y4YCHHbIE
(baKkThl ¥ TEOpPEMbI TUIAHUMETPHH;, YyMEHHE OLIEHUBATh Pa3Mepbl OOBEKTOB
OKPY’KAIOIIET0 MHpPA; CTPOUTh MATEMAaTHYECKME MOJCIU C IIOMOIIBIO
FEOMETPUUYECKUX IIOHATUH M BEJIWYMH, pEIIaTh CBS3aHHBIE C HHUMHU

MPAKTUUYCCKUE 3a]a4r

YMeHue onepupoBaTh MOHATHUSAMH: ILIOMANb (GUTYpPBl, 00BEM QHTYpH,
MHOTOTPaHHUK, IPaBUJIbHBIA MHOTOIPDAaHHUK, CEUEHHWE MHOTOIDAaHHUKA,
KyO, mnapajuielenunen, Mpu3Ma, NUpamMuaa, QUrypa H MOBEPXHOCTb
BpallleHHs, IWINHAP, KOHyc, Iap, cdepa, Iomaab chepbl, IMIONIAIb
MMOBEPXHOCTH NHUPAMUJBI, MPU3MBI, KOHYycCa, LMIUHApPA, O0BEM KyOa,
IPSIMOYTOJIBHOTO ~ NapajuleNieNuIeNa, NUPAMUIbL, IPU3MBL, LWIMHIPA,
KOHYCa, IIapa, pa3BépTKa IIOBEPXHOCTH, CEHYEHMS KOHYCa M LMIMHJIpA,
NapajuleJIbHblE OCH WJIM OCHOBAaHUIO, CEUEHWE I1apa, IUIOCKOCTb,
Kacaromasicss cgepbl, LUIMHIpPA, KOHYCa; yMEHHE CTPOUTh CEYEHHE
MHOTOIpaHHHMKa, M300pa)xkaTb MHOTOTPAHHUKHU, (UTYphl M MOBEPXHOCTH
BpAIllEHUs, UX CEYEHHUs, B TOM YHCIIE C MOMOUIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE TNPUMEHSATh CBOMCTBA T'€OMETPHUUECKUX (PUTYp, CaMOCTOSTEIHHO
(bopMynpoBaTh OMpeneiIeHHs] U3ydyaeMbIX (UTYp, BBIABUTATh THIIOTE3bI O
CBOWCTBaX M IMpH3HAKaxX TIEeOMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIH
omnpoBeprarb UX; YMEHUE MPOBOJAUTH KiIacCUPHUKALUoO QuUryp 1o
pa3NUYHBIM TPU3HAKAM, BBIIOJHATE HEOOXOAMMBIE JIOTOJIHUTENbHbIE

MTOCTPOCHUS

VMmenune OIICpHUPOBATH IIOHATUAMMU: JBUXCHUEC B MMPOCTPAHCTBCE,

HapaHHCHBHBIﬁ NEepeHOC, CUMMCTPpHUA Ha IIJIOCKOCTU W B MNPOCTPAHCTBC,
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MOBOPOT, TMpeoOpa3oBaHUe TMOA0OWsA, TMMOA00HBIE (QUTYpBI; YMEHHE
pacrmo3HaBaTh paBHbIE M TONO0HBIE (QUTYphI, B TOM 4YHCIE B MPHUPOJE,
HCKYCCTBE, apXHUTEKTYPE; MCIIOJIb30BaTh N'€OMETPUICCKHE OTHOIICHUS TIPU
pelIeHnr 3aj7a4; HaXOAWTh TEOMETPUYCCKHE BEIWYHMHBI (UIMHA, YTOI,
IUIOIIAb, 00BEM) TIPH PEIICHUY 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U U3
pEATbHOM JKU3HH, YMEHHE BBIYHCISTH TEOMETPUUICCKUE BEIIMYMHBI (JITTUHA,
yroii, IUIOIMab, 00BbEM, IJIONIAh MOBEPXHOCTH), UCIIONB3Ysl H3YYCHHBIC
(GbopMyIIbI U METOIBI, B TOM YHCIEC: IUIONIA/(b MMOBEPXHOCTH MHPAMHU/IBL,
NpU3MBL,  KOHyCa, IWIMHIApA, Iuom@ns  cdepel; 00BEM  KyOa,
MPSIMOYTOJIPHOTO ~ MApaJUIeNIeNUNela, THPAMUIbI, TPU3MBL, IMIMHAPA,

KOHYCa, mapa; YMCHHUEC HAXOJAUTb OTHOLICHUEC 00BEMOB HO,Z[O6HI>IX (bl/Il"yp

12

YMeHue onepupoBaTh MOHITHSIMH: MPSIMOYTOJIbHAsE CUCTEMa KOOpIUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJAWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEJCHNE BEKTOpa Ha YHCJIO, pa3lIoKeHHEe BeKTopa 1o 0Oasucy,
CKaJspHOE TPOU3BEJIEHUE, BEKTOPHOE MPOU3BEICHUE, YIrOod MEXIy
BEKTOPaMM, YMEHHE HCIIOJIb30BaTh BEKTOPHBIM W KOOPJAMHATHBIA METOJ]

I PCIICHUS TCOMCTPUYCCKUX 3a1ad U 3aia4 APYTrux y‘Ie6HBIX npeaMETOB

13

YMmenue BBI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTO I PCIICHHUA 3ada4U, ITIOHUMAHUC
SHAYUMOCTH MATCMATHUKU B HU3YYCHHU IMPUPOJHBIX H 06HIGCTBCHHI)IX
nponeccoB " ﬂBHeHHfI; YMCHHE PpaclioO3HaBaTh IMPOABJICHUC 3aKOHOB
MAaT€MaTuK B UCKYCCTBC, YMCHUC IMPUBOAUTH MPUMEPBI MATCMATUUCCKUX

OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU

IHHEPEYEHbB 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I I1O

MATEMATHUKE
Kon [IpoBepsieMbIil 2JIEMEHT COAEp)KaHUS
1 Yucna v BEIYHACICHUS

1.1  Harypanbnsie u nenbie yncia. [I[pusHaku JeTMMOCTH HEIbIX YHCE

Panmonaneupie uncina. OOBIKHOBEHHBIE M JECSATUYHBIE JApOOU, MPOLIEHTHI,

Iz OECKOHEUYHBIC TIEPUOINYECKHE JPOOH

13 Apudmerndeckuii KOpeHb HaTypaJibHOW cTereHu. [[eficTBus ¢ apupMETHIECKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU

4 Crenenb ¢ uensiM nokaszareneM. CTeneHb € palUOHAIBHBIM IOKa3aTeNIeM.

CBoiicTBa cTeneHu
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CuHyCc, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,

b apKTaHI€HC YHCIOBOIO apryMeHTa
1.6  Jlorapudwm uucna. JlecaTuynble U HATypaibHbIE JOrapuPMbl
JevictButenbHple 4uciaa. ApupMETHYECKHE ONEpalud ¢ JICUCTBUTEIHHBIMH
1.7 | uucnamu. [IpuGnnxéHHbIe BEIUNCIEHMS], IPaBUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3ysbTara BBIYMCICHUN
1.8  IIpeoGpa3oBaHue BhIpaKCHUI
1.9 | KommiekcHble yncia
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 | Ilensle u ApoOHO-paLlMOHATIbHBIE YPABHEHHUS
2.2 HppauuoHanabHble ypaBHEHUS
2.3  TpuroHoMeTpUuyeCKHE€ ypaBHEHUS
2.4  TlokasarenbHbIC U JIoTapu(MUIECKHE YPABHEHUS
2.5 | llenble u ApoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 | HppauuoHaiabHble HEPAaBEHCTBA
2.7  TlokasarenpHBIC U JIOTApUPMUICCKIEC HEPABEHCTBA
2.8  TpuroHoMeTpHuyeCcKue HEPABEHCTBA
2.9  CucreMsl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpaBEHCTBA U CUCTEMBI C [IApAMETPAMHU
2.11 Marpunua cucTeMsl JIMHEHHBIX ypaBHEeHUI. ONpeaennuTellb MaTPUILIbI
3 OyHKIUYU U TpadUKU
31 OyHK1MsA, crnocodbl 3ananus QyHkuuu. 'papux ¢yHkuuu. B3aumHo oOparHbIe
' byakuun. YérHble n HeuéTHBIC QyHKIMH. [leproauyeckue GyHKIN
OO6nactp ompeneneHuss ¥ MHOXKECTBO 3HadeHMH (yHkiuu. Hymu  yHkmm.
32 [TpoMexyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (YHKIIHMH.
' MakcumymMbl U1 MUHUMYMBI (GyHKIMH. HauGosblnee W HauMeHbIIee 3HAUYEHHUE
(GYHKIIMHM Ha TPOMEXKYTKE
33 CrenenHass (QyHKUMSI C HaTypalbHbIM M IeJIbIM IOKa3zateneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS n-0i CTETIeHU
3.4  Tpuronomerpuyeckue QyHKIMU, UX CBOUCTBA U TpapUKU
3.5 TlokazatenpHas u jorapudmuyeckas QyHKIMH, UX CBOUCTBA U TpaPUKU
36 Touku paspsiBa. AcuMmnToTel TpadukoB ¢yHkuuid. CBoiicTBa  (QyHKIUH,

HENPEPBIBHBIX HA OTPE3KE
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3.7 | llocinemoBaTeabHOCTH, CIIOCOOBI 3aJaHU ITOCIEI0BATEIbHOCTEN

3.8 | Apudmernueckas u reomerpudeckas nporpeccun. Popmyia CI0XKHbBIX IPOLIEHTOB

4 Hauana matemaTn4eckoro aHaausa
4.1 | IlpousBomHas pyHkuu. [Ipon3BoIHbIC 2IEMEHTAPHBIX (GYHKINH

[IpumeneHne mTPOM3BOMHONW K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 | skcrpemyMmbl. HaxoxaeHne HanOoOJbIIEro ¥ HAMMEHbBILIETO 3HAUYEHUs] (PYHKLIUHU Ha

OTpe3Ke

4.3 | IlepBooOpasnas. MuTerpan

5 MHOXecTBa U JIOTUKa

5.1 | MHoecTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammel Diinepa — Benna

5.2 | Jloruka

6 BGPOHTHOCTB KU CTaTUCTHUKA

6.1 | OmnucarenpHast CTATUCTUKA

6.2  BeposTHOCTH

6.3  KomOuHaTopuka

7 I'eomerpus

7.1  ®urypsl Ha IIOCKOCTH

7.2 TlpsiMbl€ ¥ TIJIOCKOCTH B IPOCTPAHCTBE
7.3  MHOrorpaHHUKHU

7.4  Tena u NOBEpXHOCTH BPALICHUS

7.5  KoopauHaTsl 1 BEKTOPHI

YYEBHO-METO/IMYECKOE OBECHEUYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

Martemaruka: anredpa U Hadyajga MaTeMaTHMYECKOTro aHainuza, reomerpus. 'eomerpus, 10-11
kiaccel/ Atanacsa JI.C., byry3os B.®., Kagomne C.b. u npyrue, AkimonepHoe o0IIeCTBO
«M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

bu6nuoteka LIOK https://m.edsoo.ru/1¢c209e37

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETU UHTEPHET

https://fipi.ru/?ysclid=mOarkbalk852528037

https://ege.sdamgia.ru/?ysclid=mOarl5a5um642298349
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https://alexlarin.net/ege24 .html

www.yaklass.ru , www.uchi.ru

MYHULWTTAJIbHOE A

. [NognncaHo undposon
KASEHHOE noanucoto: MYHULWIMAJIBHOE
OBLLUEOBPA3OBATEJIb KA3EHHOE

HOE quE)Kﬂ,EHME OBLLUEOBPA3OBATEJIbHOE

| YYPEXIEHWE "CPEOHAA
CPEOHAA LUKOJTA'N® ) jkonA Ne 11" F.NANNACOBKY
11" T.TTAINVJTACOBKW BOJITOrPACKOW OBJTACTU

BOJT FOFPA,}JCKOVI lata: 2026.09.22 13:14:15

+03'00'
OBJIACTH
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