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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTrO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4aIOLIINXCS
10 —11 knaccoB pa3paboTaHa Ha OCHOBE:
— ®enepanbHoro 3akoHa Ne 273-®3 ot 29.12.12r. «O6 obpa3oanuu B Poccuiickoii
Denepauuny;
- [Tpuxa3 Munnpocsemenus Poccuu ot 09.10.2024 No704 «O BHECEHUHU U3MEHEHUH B
HEKOTOpbIE MTprKa3bl MUHUCTEpPCTBA NpocBenieHus Poccuiickoit deaepanuu, Kacarommecs
denepanbHBIX 00pa30BaTEIBHBIX MPOTPAMM HAYAIILHOTO 00IIEero 00pa3oBaHus, OCHOBHOTO

oOmiero o6pa3oBanus U cpegHero oopasosanus «( 3apeructpupoano B Muntocte Poccuun
11.02.2025 Ne81220).

- [Tpuxa3 Munnpocsemenuss Poccuu Ne729 ot 08.10.2025 roga «O BHeCEHUN U3MEHEHUH
B HEKOTOpBIE ITpuKa3bl MuHUCTEpCTBa poBenieHus Pocculickoit denepanuy, Kacarmuecs
denepanbHbIX 00pa30BaTENbHBIX IPOTPAMM HAYaJIbLHOTO 00111er0 00pa30BaHus, OCHOBHOTO
o0m1ero o0pa3oBaHUs U CPETHETO OOPA3OBAHUSI

— [Tpuxa3 Munnpocsemenuss Poccuu Ne808 ot 10.11.2025 roga rona «O BHeceHUN
M3MEHEHUH B HEKOTOpPBIE MprKa3sl MuHuCTepcTBa npocseienus Poccuiickoit enepanumy,
Kacaromuecs GpeepaTbHbIX 00pa30BaTEIbHBIX MPOrPAMM HAYAIILHOTO 00IIero 00pa3oBaHus,
OCHOBHOTO 00111eT0 00pa30BaHus U CPEAHET0 0Opa30BaHU»

- [locTaHoBj€HME IJIABHOTO TOCYJApCTBEHHOI0 caHuTapHOro Bpada P® ot 28 ceHTs0ps
2020 roma Ne28 00 yrTBepkIeHUM caHUTapHbIX mpaBwil cn 2.4.3648-20 «CanutapHo-
SMUAEMHOJIOTHYECKHE TpeOOBaHMs K OpraHu3alusM BOCHUTAHUA W OOY4YEHHUS, OTIAbIXa H
037I0pOBIICHUS JieTel U Mooaexkm» 1.2.3685-21;

- denepanbHBIX TOCYIapCTBEHHBIX 00Pa30BATENBHBIX CTAHAAPTOB OCHOBHOT'O OOIIETO
oOpa3zoBanus (npuka3 Munmnpocseuienus Poccuu ot 31.05.2021 Ne 287)

— ®OII ocHoBHOrO 00111€T0 00pa3zoBanus (npuka3 Munucrtepcersa [Ipocsemenus PO or
18.05.2023r.Ne 370)

— Yue6noro mnana MbOYVY IlaymstHoBckoit COLL Nel0 va 2026-2027 y4yeOHbli ro,
YTBEPKACHHBIN NpUKa3oM HIKoJIbI OT 27.05.2026 r. Ne51.

—T'onoBoro kanennapaoro yueoHoro rpagpuka MBOY [laymsnosckoit COLI Nel( nHa
2026-2027 y4eOHBIi TO/I, YTBEPKACHHBIA IPUKa30M IupekTopa mKoibl oT 21.08.2026 T Nel109.

Peanuzanms IIporpaMmabl obecrieuynBaeT OBJIaJICHUC KJIIIOUYCBBIMU KOMIICTCHIUAMU,
COCTAaBJIAOIIUMHA OCHOBY IUIA CaMOPAa3BUTHUA W HCIIPEPBIBHOTO 06pa3OBaHI/I}I, OCIIOCTHOCTD
06HI€Kan:TypHOFO, JIMYHOCTHOT'O M ITO3HABATCJIBHOI'O Pa3BUTHA JIUYHOCTHU o6yqa}om1/1xcs[.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TreOMETpUM Ha YpPOBHE CpEAHEro ooumero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTUUYECKONM 3HAYMMOCTBIO METANpEeAMETHBIX W TPEIMETHBIX pPE3yJbTaTOB
0o0ydeHHs TeOMETpPUU B HANPABJIEHUU JIMYHOCTHOTO Pa3BUTHSA 00ydaromuxcs, GOopMUpPOBaHUS
(GYHKIMOHAIBHON MaTeMaTU4ecKOM TPaMOTHOCTH, HW3YYCHMs IPYTUX Y4eOHBIX IMCLUIUIMH.
PazButue y oOydarommxcs MNpaBUIBHBIX TPEACTABICHUH O CYIIHOCTH U TPOUCXOXKICHUU
FeOMETPUUECKUX a0CTpaKLIUi, COOTHOIIEHUU PEaIbHOTO U HIEalIbHOTO, XapaKTepe OTpakKeHUs
MaTE€MaTUYeCKOW HAyKOM SIBJIEHUH W MPOLECCOB PEATBHOIO MHUpPA, MECTE T€OMETPUHU B CHCTEME
HayK M pOJIM MAaTeMaTHYeCKOr0 MOJCIHMPOBAHUS B HAy4YHOM IIO3HAHUUM U B IIPAKTHUKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOIO MHUPOBO33PEHUS YUaIIMXCsS, a TakXKe KadyecTB
MBIILUIEHHSI, HEOOXOIMMBIX JJIsl 4N Talliid B COBPEMEHHOM OOLIECTBE.



['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEIMETOB HA YpPOBHE CpPEIHEro oOIero
o0Opa3oBaHUs, TaKk Kak O0ECHeYrBaeT BO3MOXKHOCTh W3YYCHHUs KakK JMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbluieHUe, (GopMUpyeMOe MpPU H3YUYEHUU OOYYarOIIMMHCS MOHSITHHHBIX
OCHOB T€OMETPUM M TMOCTPOCHHH IIETIOYKU JIOTMYECKHUX YTBEPXKIEHUN B XOJ€ pELICHUS
TEOMETPHUYECKUX 3a/lad, YMEHHE BBIIBHUTAaTh M OINPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIICHUU 33/aY €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTH U3 Kypca
bu3UKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsx JesaTeNbHOCTH YenoBeka. OpueHTanus 4eaoBeKa BO BPEMEHM U NPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBITHS, (hopMa OTPAKEHHUS OKPYKAIOIIEro MHUpa,
yCIIOBUE  YCIENIHOTO TMO3HAaHUS M  aKTHMBHOIO  MpeoOpa3oBaHUs  JEHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAUHSET pa3Hble BU/IbI Y4eOHOM U TPYIOBOii
JESTEIIbHOCTH, SIBJISICTCS OJHUM W3 TMPOPECCHOHATHHO BAXKHBIX KAYECTB, MOATOMY aKTyalbHa
3ama4a GOpMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBHIHOCTU
00pa3HOro MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHUECKON
JESTENIbHOCTH 110 MHOTHM HAaIlPaBJICHUSM.

L{enb ocBOSHUS TIpOrpaMMBbl yaeOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM YPOBHE 00yUCHUS
— obmieoOpaszoBarebHOE M OOIICKYJIBTYPHOE DPA3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIb30BAaHUS CUCTEMATHUYECKUX T'€OMETPUYECKUX 3HAHUU U
JIeicTBUi, cienn(pUUHBIX TEOMETPUU, BOZMOKHOCTH YCIIEITHOTO MPOIOJDKEHHUST 00pa3oBaHUsl IO
CHCIUAILHOCTSIM, HE CBSI3aHHBIM C IPUKJIAHBIM HCIIOIh30BAaHUEM I€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpEAHA3HAYCHA IS OOYYaIOUIMXCS
CpeIHEH WIKOJIbI, HE HCHBITHIBABIIMX 3HAUWTENbHBIX 3aTPYAHEHHH Ha YpOBHE OCHOBHOTO
oOmiero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 06a30BOM ypOBHE JIOJKHBI OCBOUTH
o0mIre MaTeMaTHIecKue YMEHUs, CBSI3aHHBIC CO CIEeNU(UKON T€OMETPHH W HEOOXOIUMBIC IS
JKU3HHU B COBpeMeHHOM ob1ectBe. KpoMe 3Toro, 0HM MMEIOT BO3MOKHOCTh U3Y4YUTh T€OMETPHIO
Oonee rIyOOKO, €ClM B JaNbHEHUIIIEM BOSHHUKHET HEOOXOIMMOCTh B TEOMETPHUECKHUX 3HAHUSIX B
npodhecCuOHANBHOM NeSTeNbHOCTH.

JocTmkeHne e OCBOCHHS MMPOTPaMMbI 00ECTIEYMBACTCS PEIIEHHEM COOTBETCTBYIOIIUX
3anay. [IpuopureTHpIMU 3a1adyamMu ocBoeHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBIISIOTCSA:

e (QopmupoBaHUE TPEJCTABIICHUS O TEOMETPUU KaK YacTH MHUPOBOW KYJIBTYPHl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e (QopmupoBaHWEe TMpEACTABICHUS O MHOTOTPAaHHMKAX M TeJaX BpalleHUs Kak o
BXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJSIONINX OMUCHIBATh U U3y4aTh Pa3HbIE
SBIICHUSI OKPYKAIOIIIETO MUPA,

e (QopmupoBaHUE yMEHHs PACIIO3HABATh HA UYEPTEkKaX, MOJEISAX U B PEalbHOM MUPE
MHOTOTPAHHWKH ¥ TeJIa BPaICHHSI,

® OBJAJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOSHUS Ha H300paKeHUIX
MPOCTPAHCTBEHHBIX (UTYD;

e (opmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU TMOHSTUSIMH O MHOTOTPAaHHUKAX U
TeJax BpAIleHUS U KX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUs OCHOBHBIX THUIIOB 3aja4; (OPMHUPOBAHHE YMEHHUS
MPOBOJIUTh ~ HECIIOKHBIC  JIOKA3aTebHBIC  PACCYKJIEGHHUSI B XOJI€  peIIeHUs
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTHUECKUM COJIePIKaHUEM;



® Da3BUTHE MHTEIJICKTYAIBHBIX W  TBOPYECKUX CHOCOOHOCTEH  oOydarommuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHHUM, KPUTUUHOCTH MBIIIIJICHHUS;

e (QopmupoBanue (GyHKIHMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUYECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYalUAX U IPU U3YyYEHUHU APYTUX Y4YEOHBIX MPEIMETOB,
IPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIMpPOBATH UX Ha S3BIKE
FEOMETPUM U  CO3[aBaTh TI'EOMETPUYECKHE MOJIENH, MPUMEHATh OCBOCHHBIN
FEOMETPUUECKUN ammapar JJid pelleHusT MPaKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
MHTEPIIPETUPOBATH U OLICHUBATh [10JIyYE€HHBIE PE3YJIbTATHI.

OTIU4UTENbHON 0COOEHHOCTHIO TIPOTPAMMBI SIBJISIETCSL BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayaje ero M3y4yeHus 3aj7ay, pellaeMblX Ha YpPOBHE HHTYUTHUBHOIO T[IO3HAaHUA, U
onpeAenéHHbIM 00pa3oM OpraHu30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO0 U IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJHUPYET NPOTEKaHWE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMY H3YyUEHHIO IIPEIMETA.

[Ipenmourenue oOTHAETCS HATMATHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
JEeSATeNIbHOCTH. Pa3BuTHE NPOCTPAaHCTBEHHBIX IMPEICTAaBICHUM y ydalluxcsi B Kypce
CTEPEOMETPUH MPOBOIUTCS 3a CUET pElICHUs 3aad Ha CO3/laHue NMPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpPHpPOBAHUE MPOCTPAHCTBEHHBIMH oOpazamu. CozgaHue oOpaza MPOBOAUTCA C
OMOPON Ha HATNSAHOCTh, & ONEPUPOBAHUE O0PA30M — B YCIOBUSX OTBJICUYEHHUS OT HATJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJHOTO CO/IepIKAHMUSL.

OcHoBHbIE cojepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kjaccax:
«MHororpanHukny», «lIpsMbie U TIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHUE JTOTHUYECKUX YMEHUN paclpeaensseTcsi He TOIbKO
M0 COJAEp)KaTeIbHbIM JIMHUSM, HO M 1O rojaM OOy4YeHHsi Ha YpPOBHE CpEAHEro OO0IIero
oOpazoBaHus.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsl, pacrpeie€HHbIM 0 ToAaM 00yUeHHsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TIE€OMETPUYECKMMH  TOHSTUSIMM M  HaBbIKAMU  OCYIIECTBIISJIOCH
MOCJIEI0BATENbHO M IMOCTYHAaTENbHO, C COOJIIOJIEHUEM IPHUHIMIA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYIO CUCTEMY I€OMETPUYECKUX MPEACTaBICHUN 00yJaronmxcs,
pacumpsis ¥ yriayounss e€, o0pasysl IpOUHble MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun otBoAuTCs 2 yaca B Heaenmto B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JiBa roga ooyuenus - 102 yueOHBIX Yaca.

CornacHo kanenmapaomy yuyeoHomy rpadhuxy MBOY HICOII Ne 10 u pacnucanuto y4eOHBIX
saasTuii MBOY IICOI Ne 10 na 2026-2027 y4eOHBIN Toj, Ha W3y4YeHHE y4eOHOTO Kypca
«Anrebpa» orBogutcst 102 gacos: B 10 kmacce — 69 vacos, B 11 kiacce — 34 gaca.

paboyast mporpamMma OyJieT BHIMOTHEHA B TOHOM o0beme 103 uaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbBIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, MapallebHble U
CKpeluMBamoIuecs npsaMble. IlapaiienbHOCTs HPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBbIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPIMBIX; MapaUICIbHOCTh
IPSIMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAaMH; YIOJI MEXIYy IPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX m1ockocTel. IIpocreiime npocTpanCcTBEHHbIE (PUIYpBl Ha MIIOCKOCTU: TETPa3Ip,
KyO, mapajuieNenuIe; MoCTPOSHNE CeYeHUH.

[lepneHgUKYISIPHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIMKYJSPHBIE  IHpsIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPAMOW M IUIOCKOCTBIO; JIBYIPAaHHBINA YIOI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIypbl Ha IUIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPIEHAUKYIAPaAX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuabl. [IpaBunbHbIe
MHOTOI'PAHHUKHU: TOHATHE IPaBUIBHOTO MHOIOIPAHHHUKA; NPAaBWIbHAS NPU3Ma M IPaBUIbHAS
NUpaMK/JIa; MpaBUjIbHAas TPEyroibHas MUpaMKia U IpaBUIbHBIN TeTpasap; kyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HpU3MBI U
MUpPaMULBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOH, IUIOCKOCTH.
DneMeHThl CUMMETPUH B IIUpaMuax, napaieienurnenax, IpaBuiIbHbBIX MHOTOTpAaHHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 6oxoBoit
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIAJb OCHOBAaHWI, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIAMHU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.



11 KUIIACC

Tesa BpaleHus

[{winHapuyeckass IMOBEPXHOCTb, 00pa3yloolye IMINHAPUYECKOM IOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. LIMmuHIp: ocHOBaHUSA U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; TUIOIIAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYEeCKOoW mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyroollas U OCh; IUIOLIAJb
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUSA U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUAMETp; IJIOMIAAb IMOBEPXHOCTH cdeprl. B3aumnoe
pacriosiokeHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cepe; IIomanb chepsbl.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BépTka MIMHAPa U KOHYCA.

KomOuHanuu Tten BpalieHWs M MHOTOTPaHHMKOB. MHOTIOTpaHHMK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSMOYTOJIBHOTO Mapajuienenunena U ciaeactsus u3 He€. O0béM LmimHApa, KoHyca. OO0BEM
mapa v riomajs chepsl.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMH IMOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEIN.

CeueHnss uMAMHIpa (MApalIeIbHO U MEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPLIUHY), CEUEHUS 11apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B IpocTpaHcTBe. C10KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4ucio. PasnoxeHue BekTopa MO TPEM HEKOMIUIAHApHBIM BekTtopam. IIpasuiio
napajuienenunena. Pemenne 3anay, CBsI3aHHBIX ¢ IPUMEHEHUEM MIPABHII JEHCTBUM C BEKTOPAMHU.
IIpsmMoyronbHas cucremMa KOOpAMHAT B mpocTpaHcTtBe. KoopamuHatel Bekropa. IIpocreimmue
3a7a4d B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay HOpsIMBIMH U IJIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ NpHU
pelIeHnH TeOMEeTPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAXJAHCKOW MO3UIMM OOydaroumlerocs Kak akTHBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBLHBIMU HHCTUTYTAMU B
COOTBETCTBUM € UX QYHKIMAMU 1 Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM TPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHS K MPOLULIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaTeMaTUKOB U POCCHMCKONM MaTeMAaTHYECKOM HIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIIOYas OCTETUKY  MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUul, pacCyKIEHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOTO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM LIEHHOCTU TPYJOJIO0US; MHTEPECOM K PAa3IMYHBIM
chepam npohecCHOHATTLHOM AESITEeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa30BaHHMIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIMSIHUS COILHAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aMbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHUe
MaTeMaTHUECKUX 3HAHMUHU Ui pelIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJI1 OKPYKAIOIIEN CPEJIbI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJI0BEUYECKON JESTENbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LUBUIM3ALUMY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapakTepU3YIOTCd  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecneuusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBblesiornyeckueaeicTBus:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYEeCKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpaBHEHUS, KpUTEPUHU IIPOBOIUMOIO aHAIN3a;

® BOCIPUHHUMATH, (POPMYTUpPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JMAHHBIX, HAOMIOACHUSIX U YTBEPKACHMSX; MpEANiaraTb KPUTEPUH MJS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIFHO JIOKAa3aTeIbCTBA MAaTEMATUUYECKUX YTBEP)KICHUN (IIpsMbIe
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOAAMINNA ¢ YYETOM CaMOCTOSTENbHO BbIIEICHHBIX
KPUTEPUEB).

ba3oBblencciieoBare/bCKUeICHCTBHUA:

® CIOJNB30BaTb  BONPOCBI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTUBOpEUHE, MPOodIeMy, YCTaHABIUBATD
HUCKOMOE U JlaHHO€, (OpPMHUpPOBATH THUIIOTE3Yy, APIYMEHTHUPOBATH CBOKO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

® CaMOCTOATENHHO (opMyaupoBaTh OOOOIIEHUS W BBIBOABI IO  pe3yjibTaTam
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHHUS,;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCneuusarom coopmuposaHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1¢ 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha ITIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXXACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Auajiora,
00HapY)KMBaTh pa3Inire U CXOJCTBO MO3UINI; B KOPPEKTHOH dopme hopMynnpoBaTh
pa3HOIIACHsl, CBOM BO3PaKECHUS;

NpEACTaBIATh PE3YJIbTAThl PCIICHUA 3aJa4r, OKCIICPUMECHTA, UCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapMUBAaThCs, OOCYXJaTh MpOLECC M pe3ylapTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmviCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENbHBIX MPOLIECCOB, WX pE3yNbTAaToOB; BJIAalETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OILINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPHUYECKHUX
3ajad.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE pacrooKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPAaHHOTO Yyria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABUIbHBIM MHOTOIPaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MMHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHHUKHU; TMPSAMBIE U
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEI0B.

CrpouTh ceueHUs: MHOTOI'PAaHHUKOB METOAOM CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 10 oOpasuaM WiIn
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUYECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYUCICHUE PACCTOAHUN MEXAY ABYMS TOYKaMH, OT TOUKH JO
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXKY CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemarp 3amaun Ha HaxOXAEHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaM WIn
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUUECKHE METOJbl MPU PEHIeHHH CTaHAApTHBIX
MaTEeMaTUYECKUX 3a/1ad Ha BBIUMCIIEHUE YTJIOB MEX]Y CKPEIIMBAIOIIUMUCS MPSMBIMU, MEXKIY
NPSIMO M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIAIM TOBEPXHOCTE MHOTOTPAaHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHeHHeM (GOpMyJl; BBIUHCIATH COOTHOIIEHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HHUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEalbHBbIC CUTYAIlUHd U
NPUMEHATh M3YYCHHbIE TMOHATHS B  TPOLECCe TMOMCKA  PEHICHHS  MaTeMaTHYSCKH
chOopMyITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh PEATbHBIC CHTyallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; pemarh IPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: WIHHpUYECKast MTOBEPXHOCTb, oOpazyroriue
[WIAHIPAYECKON TIOBEPXHOCTH; IMJIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHYSCKON
MOBEPXHOCTH, KOHYC; CeprUuecKas TOBEPXHOCTb.

Pacrnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdhepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUs.

KnaccuduiupoBars B3auMHOE pacioioKeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHSMH: IMAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TNl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BIMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIllCHUS.

BbIUCHSTS COOTHOIICHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
TeJL.

N300paxarh u3ydaemble (UTYpPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BBIMOTHATE (BRIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPa30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKux GUrypax, MpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKCHHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXXEHHS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIAJIafoT.

[TpuMeHsTh IpaBUIIO Mapaielenuea.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP 110 ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiiye reoMeTpuuecKre 3aaui Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemrate 3amaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI NIpU
pEIIeHNH CTaHIaPTHBIX MAaTEMATHYECKHX 3aJ1ad.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATH PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
WCCJICZIOBATh TOCTPOSHHBIC MOJETH C UCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosnnyecrBoyacos
DJIEKTPOHHBI
Ne HaunmeHnoBaHuMepa3aejioB U Konrpox Hpaxr e (ungpossie)
n/n TEMIIPOrpaMMBbI Beer | b " o0pa3oBarteib
0 HbIepado yeckue
HbIEepecypchl
ThI padoThI
1 BBenenue B ctepeoMeTpuio 10 fitps.//m.edsoo,
ru/C503R7VIP
[IpsiMBbI€ ¥ TUIOCKOCTH B POCTPAHCTBE. ittns.//m.edsoo.
2 . 12 1 ru/WT7NSO14
[TapannenbHOCTBIPAMBIX U IJIOCKOCTEH T
3 [lepneHIUKyYIAPHOCTBIIPAMBIX U 12 https://m.edsoo.
IJIOCKOCTEH ru/V6I1APUCD
https://m.edsoo.
4 VYTIbl MEXKIYy IPSIMBIMU U TUIOCKOCTSIMU 10 1 ru/R38METBT
Q
https://m.edsoo.
5 MHororpaHHUKu 11 1 ru/XPW9USFB
2
N https://m.edsoo.
6 OOBEMBIMHOTOTPAHHUKOB 9 1 rU/0L0FX25)B
[ToBTOpEHME: ceueHus, pacCTOSTHUA U hitps://m.edsoo.
7 4 1 ru/L1AAMHO3
yTJIBI D
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 0
I[TPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/L1AAMHO3D

11 KITACC

KoanuecTBo4yacoB
DJIeKTPOHHBI
IMpakr
HaumenoBaHnuepasieioB u Konrtpou e (undposbie)
Ne n/m HYECKH
TeMIIPOrpaMMbl Bcero bHBIEPAO o0pa3oBaTeb
epadoT
OThI HbIepecypChl
bl
https://m.edsoo.
1 TenaBpatenus 12 ru/HYOWQL5K
Q
https://m.edsoo.
2 O0BEMBITEN 5 1 ru/BOORVIYC
9
BexkTopbl 1 KOOpAUHATEI B https://m.edsoo.
3 P PA 10 1 ru/ANCLAGOM
MIPOCTPAHCTBE F
4 [ToBTOpenue, o6odmIeHNE, 7 1 https://m.edsoo.
cUCTeMaTU3alusI3HaHui ru/DORV3P725
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOI'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

n/n

Temaypoxa

OCHOBHBIE TIOHSITHSI CTEPEOMETPUU: TOYKA,
npsiMasi, TNIOCKOCTb, TPOCcTpancTBo. [IpaBuna
M300pakeHUs Ha PUCYHKAX: H300paKCHUs
TUTOCKOCTEH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

Ilonstus: nepeCceKaromuecs MmiIOCKOCTH,
nepeCCKaromuecs nmpsamMasd u rjiIoCKOCTb

KoanuecTrBouyacos

Bcer

Kont
PoJIb
HbI€ yeckuep
padoTt
bl

paxkTn

200ThI

Jdarausyyen
usl

01.09.2026

02.09.2026

IlonsTus: MEPpCCCKArOmMMrECs II0CKOCTH,
InepeceKaromumecs npsamMas U rnjiI0CKOCTb

08.09.2026

3HAaKOMCTBO C MHOTOI'PaHHUKAMU,
n300pakeHre MHOTOTPaHHUKOB HA PUCYHKAX,
Ha IIPOEKIMOHHBIX YepTekKax

HavaneHbie cBeneHus o Kyoe U nmupamujie, ux
Pa3BEPTKU U MOJICIH.
CeuyeHHSIMHOTOTPAaHHUKOB

HauanbHbl€e CBeeHUS O KY6C U nupaMuac, ux
paBBépTKI/I n MOACIHN.
CC‘ICHI/IHMHOFOFpaHHI/IKOB

09.09.2026

15.09.2026

16.09.2026

[TonsiTre 06 akCMOMaTUYECKOM IOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

22.09.2026

10

[TonsiTre 06 akCMOMaTUYECKOM IOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CICACTBUSA U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM IMOCTPOCHUUN
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CICOCTBUA N3 HUX

23.09.2026

29.09.2026

30.09.2026

11

B3anMHOe pacnionoxeHue npsmbIx B
IIPOCTPAHCTBE: IEPECEKAIOIUECS,
NapajuleNIbHbIE U CKPEINBAIOIINECS TIPSIMbIE

06.10.2026

12

[TapanrenpHOCTh IPSIMBIX U IUNIOCKOCTEN B

07.10.2026




MIPOCTPAHCTBE: Mapasuie/ibHbIC IPSIMBIC B
MIPOCTPAHCTBE; MaPAJICTbHOCTD TPEX MPSIMBIX

[TapamenpHOCTB IPSIMBIX U IVIOCKOCTEH B

13 npoctpanctse: [lapannenbHOCTh NpsSMON U 13.10.2026
TUIOCKOCTH

14 VYTII1Bl ¢ COHANPaBICHHBIMUCTOPOHAMHU 14.10.2026

15 VYron Mexay npsiMbIMU B TPOCTPAHCTBE 20.10.2026

16 Yroa Mexay npsSMbIMU B IPOCTPAHCTBE 21.10.2026

17 [TapanienbHOCTHILNIOCKOCTEH: 10.11.2026
NapayieNbHBICTNIOCKOCTH

18 CaoiicTBanapayuieTbHBIXTUIOCKOCTEH 11.11.2026

19 [Ipocreiimume mpocTpaHCTBEHHbIE PUTYpHI HA 17.11.2026
IJIOCKOCTH: TETpadip, Ky0, mapaienenume

20 [TocTpoennecedcHmiA 18.11.2026

21 [TocTpoeHueceueHuii 24.11.2026
Kontponbnas padota o teme "lIpsmbie u

22 IJIOCKOCTH B TIPOCTPAHCTRBE. 25.11.2026
[TapanneabHOCTBOPSIMBIX U TJIOCKOCTEN"

93 [eprieHAUKYIAPHOCTH MPSMOHN H MIIOCKOCTH: 01.12.2026
MEPIICHIUKYIISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE

24 [Ipsimble napasuienbHbIe U NEPIICHIUKYIISIPHBIC 02.12.2026
K IJIOCKOCTHU

o5 [Ipsimble napasuienbHbIe U NEPIICHIUKYISPHBIC 08.12.2026
K IUIOCKOCTH

26 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U 09.12.2026
TUTOCKOCTH

97 [Ipu3Hak neprneHIuKyIIpHOCTH MIPSIMON U 15.12.2026
IJIOCKOCTH

28 Teopema o0 npsAMON NEpIEHIUKYISIPHON 16.12.2026
IJIOCKOCTH

29 Teopema 0 npsAMON NEpNEHIUKYISIPHON 99 12 2026
TUTOCKOCTH

30 Teopema o npsMoii epIIEHANKYIIPHON 93.12.2026
TUIOCKOCTH
[eprieHUKYISAp ¥ HAKIOHHBIE: PACCTOSHHE OT

31 TOYKH 10 IUNIOCKOCTH, PACCTOSIHUE OT MPSAMOU 29.12.2026
710 TUTOCKOCTH
[eprieHUKYISAp ¥ HAKIOHHBIE: PACCTOSHHE OT

32 TOYKH JI0 THTOCKOCTH, PACCTOSTHUE OT MPSIMOU 30.12.2026
710 TUTOCKOCTH

33 [NeprieHAUKYISAp ¥ HAKJIOHHBIE: PACCTOSHHE OT 12.01.2027

TOYKH O0 IIIOCKOCTH, PACCTOSIHUEC OT pr[MOfI




A0 IINIOCKOCTH

34

35

36

[leprnieHIuKyNsIp M HAKIOHHBIE: PACCTOSTHUE OT
TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT MPSMOU
710 IJIOCKOCTH

VYTIIbl B IPOCTPAHCTBE: YIOl MEXAY IPSIMON U
IJIOCKOCTBIO

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JIBYTPAHHOIO yIJIa

13.01.2027

19.01.2027

20.01.2027

37

38

JIByrpaHHBIN yroJl, JMHEHHBIA yromi
JBYTPAHHOI'O yria

[lepneHIMKYIAPHOCTD IIJIOCKOCTEN: IIPU3HAK
IIEPIEHIUKYIIIPHOCTH JBYX IUIOCKOCTEH

26.01.2027

27.01.2027

39

IlepneHUKYISAPHOCTD IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYIIIPHOCTH JBYX IUIOCKOCTEN

02.02.2027

40

41

[TeprieHAMKYAAPHOCTD IUIOCKOCTEMN: MTPU3HAK
MEPIEHANKYISIPHOCTH JBYX IIIOCKOCTEN

Teopema 0 TpEXnEpHEHAUKYIAPAX

03.02.2027

09.02.2027

42
43

Teopema o TpéxnepneHuKyIsIpax

Teopema 0 TpEXnEepHEeHAUKYIApax

10.02.2027
16.02.2027

44

KonTponbHas padoTa no remam

"[lepneH IUKYISIPHOCTD MPSAMBIX U
mockocTeil" u "Vl MEXy NPSIMBIMU U
IUIOCKOCTSIMH"

17.02.2027

45

ITonsTie MHOI'OrpaHHHKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPaAHHUKH, pasBépTKa
MHOT'OrpaHHUKaA

24.02.2027

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS NIPU3MBI; IPsIMasi ¥ HAKJIOHHAs
MIpU3MBbI; OOKOBAsI U MOJIHAs TOBEPXHOCTh
IIPU3MBI

02.03.2027

47

48

49

50

[Tapamtenenunen, NpsAMOyTOJIbHBII
napajuleNIeNUIe] U €ro CBOUCTBA
[Iupamuna: N-yronbHas nupamMuaa, TpaHu v
OCHOBaHHE MUPaMHM/JIbl; OOKOBAs U MOJTHAS
MIOBEPXHOCTh TUPAMHU/IBL; TPaBUIIbHAS U
yCeu€HHas nupaMuIa

[IpaBuIIbHBIE MHOTOTPaHHUKH: TTOHSITHE
MPaBIJILHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
pu3Ma U MpaBUiIbHAs MUPAMUIA; IPaBUIIbHAS
TpeyrojbHas MUpaMua U MPaBUIbHBIN
TeTpa’ap; Kyo

Hpe,Z[CTaBJ'ICHI/IC O IMpaBUJIBHBIX

03.03.2027

09.03.2027

10.03.2027

16.03.2027




MHOT'OTPaHHUKAX: OKTa3Ap, AOJIEKa’ip U
HKOCadIp.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, ITPSMOM, INIOCKOCTH.

o1 DNEMEHTBICUMMETPUHN B TUPAMUJIAX, 1 17.03.2027
napajiesienumne1ax,
MIPaBHJIbHBIXMHOTOIpaHHUKAX
59 B‘I.DIIII/ICJIGHI/IG 3JIEMEHTOB MHOTOTPAHHUKOB: 1 93.03.2027
pEOpa, AuaroHau, yrisl
[Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
53 HOBerHOSTI/I npsIMOi HpI/ISMBI,UHJ'IOH_IaI[B 1 94.03.2027
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTU MPABUIBHOM HI:IpaMI/IL[BI, 1 06.04.2027
TeopeMa O IIo[aau OOKOBOM MOBEPXHOCTH
YCEUEHHOW MUPAMUIbI
55 KonTponbnas pabora no teme 1 07.04.2027
"MHororpanHuku"
56 [TousaTHE0000BEME 1 13.04.2027
57 O0BEMIIUpPaMUIBI 1 14.04.2027
58 OOBEéMIIUPaMUTBI 1 20.04.2027
59 O0BEMIIUpPaMUIBI 1 21.04.2027
60 OOBEMITUPaMUTBI 1 27.04.2027
61 OOBEMITPU3MBI 1 28.04.2027
62 O06BEMITPU3MBI 1 04.05.2027
63 OO0BEMITPU3MBI 1 05.05.2027
64 KoHnTponbHas pa6”0Ta 1o Teme "OO0bEMBI 1 11.05.2027
MHOTOTPaHHUKOB
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 sHanuid. [locTpoeHue ceueHuii B 1 12.05.2027
MHOTOTPaHHHKE
[ToBTOpEeHME, 06001IEHNE CHCTEeMAaTHU3AINS
3HaHUU. BpuncieHne pacCTOSHUM: MEXIY
66 JBYMSI TOUKaMH, OT TOYKH 0 MPSMOM, OT 1 18.05.2027
TOYKH JIO TIIOCKOCTH, MEXKTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
67 HToroBasikoHTpobHasspaboTa 1 19.05.2027
[ToBTOpeHmEe, 06001IEHNE CHCTEeMAaTH3 AU
3HAHUW. BbIUKCIEHNE YTTI0B: MEXKIY
68 CKPEIMBAIOIINUMUCS IPSIMBIMU, MEXKIY IPSIMON 1 25.05.2027

" IJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YI'JIOB
MCKAY MIOCKOCTAMU




[ToBTOpEeHME, 0600IIEHNE CHCTEMATHU3 AN
3HAaHUW. BeruucieHue yrios: Mexmay

69 CKPEITUBAIOIIUMHUCS TPSIMBIMH, MKy TPSIMON
U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEX1Y TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

69

26.05.2027




11 KIIACC

Temaypoxa

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOLIA/1b TIOBEPXHOCTHU chepbl

KoanuecTBouacos

Kont
poJb
HbIE
padot
bl

Bcero

IIpa
KTH
YecK
uepa
oot
bl

Jdarauszyue
HUSA

01.09.2026

Bzaumuoe pacnonoxxeHue cepsl U IIOCKOCTH;
KacaTesbHasl INIOCKOCTh K cdepe; IIIomanb

cepsl

08.09.2026

N3o0paxenue chepsl, mrapa Ha MIOCKOCTH.
Ceuenusimapa

]_II/IJ'II/IHI[pI/I‘ICCKaH IMOBCPXHOCTD, o6pa3y}oume
L[I/IJII/IH,Z[pH‘leCKOﬁ IIOBCPXHOCTHU, OCh
L[I/IJII/IH,Z[pH‘leCKOﬁ IIOBCPXHOCTHU

Hunuuap: ocHOBaHMs 1 OOKOBast MIOBEPXHOCTb,

o0pa3ymolas 1 och; IJI0aAb OOKOBOW U
TTOJTHOW ITOBEPXHOCTH

15.09.2026

22.09.2026

29.09.2026

N300pakeHne NUIMHAPA HA TUIOCKOCTH.
Pa3Béprka nununapa. CeueHus: QUIMHIpA
(TUIOCKOCTHIO, MapaIICIBHON UITH
NEePIEeHAUKYJIIPHON OCH LIMIIMH]IPA)

06.10.2026

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOW MOBEPXHOCTHU, OCh U BEPILINHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHue U BeplInHa, 00pa3yromias u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3yroIIne U BHICOTA;
OCHOBaHHUs U OOKOBas MOBEPXHOCTh

13.10.2026

20.10.2026

10.11.2026

10

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3BépTka konyca. Ceuenus KoHyca
(MII0CKOCTBIO, MapajIeIbBHON OCHOBaHMIO, U
TUTOCKOCTBIO, IIPOXO/IAIIEH uepe3 BEpIINHY)

17.11.2026

11

12

KomOunanwms Ten BparieHus u
MHOTOTPAaHHUKOB

MHororpaHH1K, OIIMCAaHHBIN 0KOJIO chephl;

C(pepa, BIIMCaAHHAss B MHOI'OT'PAHHUK WJIA B TCJIIO
BpalllCHHUA

24.11.2026

01.12.2026




[Tonsatue 00 00béMme. OCHOBHBIE CBOMCTBA

13 " 08.12.2026
00BEMOB TN

14 OObéMuMIMHIpA, KOHYCA 15.12.2026

15 O06bEM mapa u wiomaab chepsl 22.12.2026
[TogoOHEbIe Tena B MPOCTPAHCTBE.

16 CoOTHOILIEHUS MEXKTY TUIOIIAIIMHU 29.12.2026
MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET

17 Kontponbnas padota mo temam "Tena 12.01.2027
Bpamenus" u "O0beMbl Ten"

18 = BekTOp Ha MJIOCKOCTHU U B IPOCTPAHCTBE 19.01.2027

19 Cno)xeHne ¥ BBIYUTaHUEBEKTOPOB 26.01.2027

20 = YMHOXEHHEBEKTOPAHAYUCIIO 02.02.2027
Pasnosxenne BekTopa 1o TpéM

21 = HEKOMIUTaHAPHBIM BEKTOpaM. 09.02.2027
[IpaBunonapamienenunena

99 Pemenue B?Ha‘l, i:B;BaHHHX C IPUMEHEHUEM 16.02.2027
MIPaBWII JICHCTBHI C BEKTOPAMU

93 KoopauHaTHO-BEKTOPHBIN METO/ MIPH PEILICHUN 02.03.2027
reOMETPUUYECKUX 3a7a4
[IpssmoyTonbHas cucTeMa KOOPAHHAT B

24 | mpocrtpancTBe. KoopanHaTsl BEKTOpA. 09.03.2027
[Ipocreiimue 3amaun B KOOpAUHATAX

o5 Yron mexay Bekropamu. CKaIspHOE 16.03.2027
MIPOU3BE/ICHNE BEKTOPOB

26 Brruncnenue yrioB Mex 1y NpsSMbIMH U 93.03.2027
TJIOCKOCTSIMU

97 KonTponbHas padota no TGM?' "BexTopsl U 06.04.2027
KOOPJUHATHI B IPOCTPAHCTBE
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS

28  3uanwmii. OCHOBHBIE QHUTYPHI, PAKTHI, TEOPEMBI 13.04.2027
Kypca IIaHUMETPUHU
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus

29  3HaHuid. OCHOBHBIE PUTYpPBI, PAKTHI, TEOPEMBbI 20.04.2027
Kypca IIaHUMETPUHU
[ToBTOpEeHmEe, 06001IIEHNE U CUCTEMATH3AIUS

30 3HaHUH. 3aa4M MIAHUMETPUU U METOMBI UX 27.04.2027
pelieHus
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS

31 3HaHWH. 3a7a49M TUIAHUMETPUU U METOBI UX 04.05.2027
pelieHus

32 [ToBTOpEeHME, 0000IIEHNE U CHCTEMATH3AITUS 11.05.2027




3HaHuil. OCHOBHBIE (QUTYPHI, (PAKTHI, TEOPEMBI
Kypca CTepeoMeTprun

33 HroroBaskoHTpoOJbHaspadoTa 1 18.05.2027
34 HOBTOPGHI/IC, 00001IIeHNE U CHCTEMAaTH3AIUS 1 95 05.2027
3HAHHN
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Koanpo
BepsieMo IIpoBepsiemble npeaMeTHbIC Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
ropesy.J 00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
bTaTa
7 ['eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, PAMasi, INIOCKOCTh
25 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX IPU PEUICHUU
' reOMETPUUECKUX 3aau
23 OnepupoBaTh MOHATHAMU: NAPAIJIEIBHOCTh U MEPIEHAUKYIISIPHOCTD MPSMBIX U
' IJIOCKOCTEH
-4 KnaccudunupoBaTp B3aMMHOE pACHOJIOKEHHE TMPSAMBIX M IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATHIMH: JBYTPAHHBIN YTOJ, TPAaHU JIBYTPAHHOTO yria, pedpo
7.5 JIBYTPAHHOI'O yrja, JWUHEWHBIM yroia JBYIPaHHOIO yrja, IpaayCcHas Mepa
JIBYTPaHHOI'O yTIjia
26 OnepupoBaTb MNOHATHUSIMU: MHOTOTPAaHHUK, BBIIYKIBIM UM  HEBBIMYKJIbBIN
' MHOTOT'PaHHHK, JIEMEHTHl MHOTOI'PAHHHUKA, TPABUIIHLHBIA MHOTOTPAaHHUK
24 PacriozHaBath OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (HHMpamMuia, MpHU3Ma,
' MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccuduiupoBaTs MHOTOTPaHHUKH, BBIOMpPasi OCHOBAHUS JTsI Ki1acCU(DUKAIINH
7.8 (BBIMMYKJIBIE W HEBBINMYKJIBIE MHOTOTPAHHUKH, TMPABUIBHBIE MHOTOTPAHHHUKH,
npsIMble M HAKJIOHHBIE TPU3MBI, TTapaJUIeTIeIHUIIe IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYIasl NIOCKOCTh, CEYeHHE MHOTOTPaHHUKOB
210 OOBSICHIATh NPHUHLMIIBI TOCTPOCHHUS] CEYEHH MHOTOIPAaHHUKOB, MCIIOJIb3YS
' METO/I CJIEJIOB
Ctpouth ce4eHUs: MHOTOIPAHHUKOB METOJOM CII€JIOB, BBIMOJIHATH (BBIHOCHBIE)
7.11 IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJ CBEPXY, COOKY,
CHU3Y
212 Pemate 3amaun Ha HaXOXJIEHUE TEOMETPHUUYECKHX BEIWYUH MO 00pas3laM WU

aJIroputMaM, MNOpPHUMCEHAA HU3BCCTHBIC AHAJTUTUYCCKHEC MCETOJAbI IPH PEIICHUU




CTaHJIAPTHBIX MATEMATHUYECKUX 3a/a4 Ha BBIYMCICHUE PACCTOSHUM MEXKIY
JBYMSI TOYKAaMH, OT TOYKH JO HPSMOM, OT TOYKH IO IUUIOCKOCTH, MEXKIY

CKPCIIUBAOIHUMHUCA ITPAMBIMHA

7.13

PemraTs 3ala4r Ha HaXOXIACHUE I'COMCTPUUCCKHUX BEJIHNYHH II0 o6pa3uaM nim
AIropuTMaM, MNpHUMCHAA HU3BCCTHBIC AHAJTIUTUYCCKUC MCTOAbLI IIPU PCHICHUHA
CTaHJApPTHBIX MAaTEMAaTHYCCKHUX 3ada4d Ha BBIYUCICHHUC YITIOB  MCXKIY
CKpCIIUBAKOIIUMUCA TIPAMBIMH, MCKAY HpSIMOfI U IUIOCKOCTBIO, MCKIY

IIJIOCKOCTSAMMU, JABYI'PAHHBIX YIJIOB

7.14

Bbruncnsate 00bEMBI U IUIOMIAM TOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpHU3Ma,
nupamMpia) ¢ MOpUMEHEHHEM (OpPMYI, BBIUMCIATH COOTHOLICHUS MEXIY

aomaigsaMun HOBerHOCTeﬁ, 00BEéMaMH HOI[O6HLIX MHOI'OI'PaHHHUKOB

7.15

7.16

OHepI/IpOBaTB MNOHATHUAMUA: CHMMCTPpUA B IIPOCTPAHCTBEC, HLCHTP, OCb U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIOCKOCTh CUMMETPUU (PUTYPbI
W3Bnekarb, MNpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PHUTYpax, MPEICTABICHHYIO Ha YepTexax

U pUCYHKaAX

7.17

HpI/IMeHHTL reOMCTPHUUCCKUC (1)aKTBI AJ1 pCICHUA CTCPCOMETPHUUYCCKUX 3aa4a4,
npeamnojgararomux HECKOJbKO IIaroB peucHus, CCIW YCIOBUA NPHUMCHCHUSA

3a/1aHbl B IBHOU (hopMme

7.18

7.19

IIpuMeHATs  mpocTEHIIME  MPOrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3a1a4
[IprBOIUTE MpUMEpPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU,

paciio3HaBaTh IMPOSABICHHUEC 3aKOHOB '€COMCTPUHU B HCKYCCTBE

7.20

11 KJIACC

[TpuMeHATh TONMYYEHHBIE 3HAHMS Ha MpPAaKTHKE: aHAJIU3UPOBATh pealbHbIE
CUTyallud U TPUMEHATh W3YYEHHbIE IMOHATUS B IPOLIECCE TOUCKA PEIICHUS
MaTeMaTHYecKu c(HopMyIUpOBaHHON MpOOJIEeMBbl, MOJEIUPOBATh pealibHbIE
CUTyallud Ha S3bIKE T'€OMETPHUM, MCCIEA0BAaTh IMOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHATHUH M TeopeM, ammapara aireOpsl,
pemath MpakTUYeCKUe 3a/ayd, CBA3aHHbIE C HAXOXKJIEHHEM TI'€OMETPUYECKUX

BCINYHUH




Koanpo

BepsieMo IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
ropesy.J 00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
bTaTa
6 I'eomerpus
OnepupoBaTh MOHATUSAMH: LWIMHAPUYECKas IOBEPXHOCTh, OOpa3yromme
6.1 HWIMHIPUYECKON  MOBEPXHOCTH, LMIUHAP, KOHHUYECKass IOBEPXHOCTD,
o0pasyrolre KOHMYECKOW OBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (MUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATDH CITOCOOBI TTOJTYUYCHHSI TEJT BpAIICHUS
6.4 KnaccudumupoBars B3aUMHOE PacmoioKeHHe cephl U TIOCKOCTH
OnepupoBaTh MOHSATHUSAMH: IIAPOBOM CErMEHT, OCHOBAaHHWE CETMEHTa, BHICOTA
6.5 CerMEHTa, IIapOBOH CJIOH, OCHOBAHUE MIAPOBOTO CIIOSI, BBICOTA IIAPOBOTO CIIOS,
IaPOBOM CEKTOP
6.6 Bbruncnsate  00bEMBI M MIIOIIAAM  T[OBEPXHOCTEW  TeNl  BpallCHHS,
' TEeOMETPHUYECKUX TEJI C IPUMEHEHUEM (HOpMyIT
67 OnepupoBaTh NOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIA B Cepy U OMHCAHHBIH
' okoJ10 cepsl, chepa, BUcaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHHUS
6.8 BbUucATE COOTHOMIEHHST MEXKIy IUIOMIAISMH TMOBEPXHOCTEH M 00BEMaMu
' MOI0OHBIX TeN
69 N3o0paxarh u3zydaemble (UTYpBl OT PYKH U C TPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
6.10 BEIMONHATE (BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX
' buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUThH CEUEHUs TeJl BPALICHUS
W3Brnekatb, WHTEPOPETUPOBATH M  MpeoOpa3oBbBaTh HH(pOpManuoo o
6.11 IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, MPEACTABIECHHYIO Ha YepTexax
U PUCYHKaX
[TpumeHsTh TeOMeTpruUecKkre (HaKThl IS PEIICHHs] CTEPEOMETPHUSCKUX 3ajad,
6.12 MPEOJIarafoIINX HECKOJIbKO IIAroB PEUICHHs, €CIU YCIOBHS MPUMEHEHHUS
3aJlaHbl B IBHOU opMme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BoimonHATe  OEHCTBUS  CIIOKEHHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
' YMHO)KEHUS BEKTOpA Ha YUCII0, O0BSICHATH, KAKUMH CBOMCTBaMHU OHH 00JIa/Ial0T
6.15 [TpuMeHsTH MpaBUIIO Napajlieenurena Npy CI0XeHUH BEKTOPOB




6.16

6.17

6.18

OnepupoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOpA, Yrojl MEXKIY
BEKTOPAMH, CKAJISIPHOE  IPOU3BEIEHUE  BEKTOPOB, KOJUIMHEApHBIE H

KOMILJIAaHAPHBIC BEKTOPLI

Haxoauth cymMMy BEKTOpPOB U MPOHU3BEICHHE BEKTOPA HAa YHCIO, YOI MEXKAY
BEKTOpPaMHM, CKaJsIpHOE MIPOM3BEIEHUE, pAaCKIaAblBaTh BEKTOP IO JABYM

HEKOJUIMHEAPHBIM BEKTOpaM

3aI[aBaTb IIJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAHAT

6.19

Pemate HpOCTCfIIJ.IPIG reOMCTPHUYCCKUC 3aaa4ud Ha IMPHUMCHCHUC BCKTOPHO-

KOOpAUMHATHOTO METOJAa

6.20

6.21

6.22

6.23

Pemate 3amaum  Ha IOKa3aTEJIbCTBO MAaTEMATHYECKHMX OTHOIIEHUM U
HaxXOXXJICHWE TEeOMETPUUYECKUX BEIUYMH 110 00pas3lam WiIu ajJropuTMaMm,
MIPUMEHSST U3BECTHBIC METOJBI MPU PEIICHWH CTaHJAAPTHBIX MaTEMaTHYECKHX
3a1a4

[IpuMeHATh  TpOCTEHIIME  MpOrpaMMHBIE  CPEICTBA W 3JEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a1a4
[IpuBOAUTH NMMPUMEPHI MATEMATHUYCCKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HU,
pacro3HaBaTh IPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsTh TOJIyueHHBbIE 3HAHUS HA TMPAKTUKE: AaHATU3UPOBATh pealibHbIC
CUTYyallUd ¥ TPUMEHSATHh W3yYEHHBIC TOHSTHUS B IMPOIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku CGHOPMYIUPOBAHHON TMPOOIEMBI, MOJEIHUPOBATH pealbHbIC
CUTyallMd Ha $S3BIKE TEOMETPUM, UCCIIENOBAaTh ITOCTPOCHHBIE MOJEIH C
UCIIONIb30BaHUEM TE€OMETPUUYECKUX TOHATUH M Teopem, armapara aiaredpsl,
pemaTh MpakTHYEeCKUe 3a7aud, CBA3aHHBIE C HAXOXIACHHUEM T€OMETPUUYECKHUX

BCINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁBHeMeHTCOHepmaHHH

I'eomeTpus

7.1

7.2

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMAaTUYECKOM  IOCTPOCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIIEICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuiefibHble U CKpeluBaromuecs mnpsmblie. [lapanienbHOCTh NOPSAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MapajjiesibHbIE IMpsIMblE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSIMON U TUIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMU CTOPOHAMHM, YILOJI MEXKIY MPSMbIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapasuleIbHbIe MJIOCKOCTH, CBOWCTBA MapalieNbHbIX
iockoctei. Ilpocreiiimme mpocTpaHCTBEHHBIE (GUTYpBI HA TUIOCKOCTH: TETpa’p,

Ky'6, mapajiiCICIumIiCa, IOCTPOCHUC ceueHH

7.3

[lepnieHAUKYIAPHOCTh MNPSMOM M IUIOCKOCTH: IEPHEHAMKYJISPHBIE IPsSMBbIE B
IIPOCTPAHCTBE, IIPSAMBIE MaPAJIICIbHBIEC U IEPIEHAUKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHANKYIIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPAMOU MEPIEHIUKYIISIPHON
IUIOCKOCTH. YTJbl B NPOCTPAHCTBE: YIrOJd MEXAYy MNPAMOA M IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JUHEHHBIM Yroia JAByrpaHHoro yria. IleprneHaukynsp u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT MPSAMOU 110
IUIOCKOCTH, MPOEKIUs (UTypbl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh MIIOCKOCTEMH:
NMpU3HAK  MEPHEHIUKYJIIPHOCTH  JIBYX  IUIockocte. Teopema o Tpéx

MNEpNCHAUKYJIApax

7.4

IlonsAiTME MHOTOrpaHHMKA, OCHOBHBIEC DJIEMEHTHl MHOIOTPAaHHUKA, BBIIYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipm3ma: n-yrosbHas
npu3Ma, TPaHU U OCHOBAHHMS MPU3MBI, MpsiMas U HAKJIOHHAas MpHU3MbI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH NMpu3Mbl. [lapamnenenunen, npsMoOyroiabHbIN Napajuieaenunes]
u ero ceorcrtsa. Ilupamuna: N-yroiapHas nupamuia, 'paHd U OCHOBaHUE NTUPAMUIBI,
OOKOBas M IMOJIHAA MOBEPXHOCTh NMUPAMUbI, MTPaBUIIbHAA M yCeu€HHas MUpaMujaa.
OnemMeHThl NpuU3Mbl W nOUpaMuibl. lIpaBUibHBIE MHOTOTpaHHUKH: IIOHATHE
[IPaBUJIBHOTO MHOIOIPaHHUKA, IIPaBWJIbHAs IIpU3Ma U IPaBWIbHAs IUPaMHUIA,

IpaBWJIbHAs TPEyrojbHas MUpaMUAa U MpaBWIbHBIN TeTpasap, Kyo. [lpencrasnenue




7.5

7.6

7.7

O TpPaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Ip, AOAeKa’ap U ukocadapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

CummeTpusi B OPOCTPAHCTBE: CHUMMETpPUS OTHOCUTEIBHO TOYKH, MPSMOMH,
IIJIOCKOCTH. DIIEMEHTBICUMMETPUHI B nupamMuaax, rapajuiesenuIe1ax,

MMPaBUJIbHBIXMHOT'OI'PaAHHHUKAX

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriubel. I[lnomansb
OOKOBOM IOBEpXHOCTH W IOJHOM IIOBEPXHOCTH HPAMOM MNPHU3MBI, IUIOIAAb
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsiMON mpu3Mbl. [1omaas 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM INHpaMHUIbI, TeopeMa O IUIOUIaau

yceuéHnoi nupamupl. [lonstueo0o0béme. OOBEMIUPaMUIbI, TPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIICHUS! MEKAY TUIOIIAASIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kox

IIpoBepsieMbliidIeMeHTCOEPKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘ICCKaH IMOBCPXHOCTD, o6pa3y10ume HHHHHHpH‘ICCKOﬁ IMOBCPXHOCTHU, OCb
HHHHHI{pH‘IGCKOﬁ IMOBEPXHOCTH. HI/IJII/IHIIPI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 och, TIIOIIalb OOKOBON U MOTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNIECKOW MTOBEPXHOCTH, OCh U BEPIIIUHA
KOHWYecKoi moBepxHOcTU. KOHyc: OCHOBaHHME M BepIIMHA, 0Opasyromias M OcCh,
wionaab OOKOBOW W TOJHOW MOBEPXHOCTH. YCEUEHHBIMKOHYC: 0Opasylolue u

BbICOTA, OCHOBAaHUA 1 6OKOBa$IHOBerHOCTI)

Cdepa u map: ueHTp, paauyc, 1uaMeTp, Iouaab noBepxHoctu cheprl. Bzaumuoe

pacnosoxeHue chepsl M IMIOCKOCTH, KacaTeibHasl IJIOCKOCTh K cdepe, MIomaab

cepsl

6.4

N300paxenue Ten BpalleHus Ha III0CKOCTH. Pa3BEépTKamuinHapa u KoHyca

6.5

KomOunammu Ttenm BpalieHus W MHOTOTPAaHHUKOB. MHOTOTpaHHHUK, OTMHCAHHBIA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, WJINW TCJIO BpalllCHUSA

6.6

6.7

[Tonstne 06 00vEMe. OcHOBHBIE CBOWCcTBa 00BEMOB Ten. TeopemMa 00 00BEME
MPSIMOYTOJIBHOTO TapaJlieNienunea U cieAcTBus u3 He€. OO0BEM IMIMH/Ipa, KOHYCA.

O6béM mapa ¥ miomaib chepol

HO,[[O6HLI€ TCJIa B IIPOCTPAHCTBC. CooTHONICHUS MCXKAY IiomaasaMunu HOBerHOCTCﬁ,

00BéMaMU TTIONOOHBIX TEN




6.8

Ceuenust muimMHApa (MapajulebHO M MEPHIEHIAUKYISPHO OCH), CEYEHHS KOHYca

(mapanienbHOE€ OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPUINHY), CEUCHUS IIapa

6.9

6.10

Bexktop Ha muockoctM U B mpocTpaHcTBe. ClIOKEHME M BBIYUTAHHE BEKTOPOB.
YMHO€EHHE BEKTOpa Ha uucio. PasnokeHue BeKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuiio napamienenunesna. Pemenue 3a1ad, CBA3aHHBIX ¢ IPUMEHEHUEM

MpaBWI ICUCTBUI C BEKTOpAMH

[IpssMmoyronbHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauWHAThl BEKTOpA.
[Ipocreitine 3amayu B KOOpAMHATAX. YToJl Mexay Bekropamu. CkaisipHoe
IIPOU3BEJICHUE BEKTOPOB. BBIUMCICHHE YITIOB MEXAY IPSAMBIMU U IIIOCKOCTSIMH.

KOOp,I[I/IHaTHO'BCKTOpHBIﬁMeTOHHpHpeI_HeHI/II/IFeOMCTpI/I‘ICCKI/IXBaHa‘I




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koanpo
BepsieMo
rorpedo
BaHUsl

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 0011ero 0opa3oBaHus

Bnagenne metonamu J0Ka3aTeNbCTB, aJTOPUTMAMM DPELICHUS 3a/ady; yMEHHE
(GopMynHpOBaTh U ONEPUPOBATH NOHATUSAMMU: OIpECIIEHUE, aKCUOMa, TeopeMa,
CJIEJICTBUE, CBOICTBO, IIPU3HAK, JI0Ka3aTeJIbCTBO, paBHOCUJIbHBIE
GOopMyIMpPOBKM; HPUMEHATh UX; YMEHHME (QOpMyIHpoBaTh oOOpaTHOE WU
IIPOTUBOIOJIOXKHOE YTBEPXKACHUE, NPUBOAUTH HPUMEPHl U KOHTPIPHUMEPHI,
MCIIOJIb30BaTh METOJ MAaTeMAaTHYECKOM MHIYKIMH; IIPOBOAMTH JOKA3aTEJIbHBIC
paccyXAeHHsl NpH PELIeHUM 3a]lad, OLICHMBAaTh JIOTUYECKYIO IPaBHUIIBHOCTh
pacCcyXJIeHU; YMEHHE OIEPUPOBATH MOHATUIMH: MHOXECTBO, IIOJMHOKECTBO,
ommepaluy  HaJ  MHOXECTBAaMHM; YMEHHME  MCHOJb30BaTh  TEOPETHKO-
MHO’KECTBEHHBIM amnmnapar Uil ONHMCAaHUs PEAIbHBIX IMPOLIECCOB M SIBJICHUHU U
IIpU pElIEHUU 3a/1ay, B TOM YHUCIIE U3 JIPYTUX Y4EOHBIX MPEIMETOB; YMEHHE
ONepUpOBaTh TMOHATHAMHU: Tpad, CBSA3HBIA TIpad, AepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh U ONMCHIBaTh I'padbl pazIU4YHBIMU CHOCO0aMU;

HCIIOJB30BaTh Fpa(I)BI IIpU pCUICHUH 3a1a4

YMeHue onepupoBaTh NOHATHAMU: HATypalIbHOE YHCIIO, LIEJI0€ YHCII0, CTENECHb
C LEeJIbIM TIOKa3aTelieM, KOpeHb HaTypalbHOW CTENEHH, CTENEHb C
palOHaJIbHBIM IIOKa3aTeleM, CTENEHb C JACHCTBUTEIBHBIM II0KA3aTeleM,
JorapuM 4ucia, CHHYC, KOCHHYC M TaHI'€HC NPOU3BOJIBHOTO YHCIA, OCTATOK
[0 MOJYJIIO, DPAlMOHAJIBHOE 4YHUCIIO, HPPALMOHAIBHOE 4YHUCIIO, MHOKECTBa
HaTypaJIbHbIX, LENbIX, pallMOHAIbHBIX, JIEHCTBUTENIbHBIX YHCEN; YMEHHE
UCIOJIb30BaTh MPH3HAKK JETUMOCTH, HAWMEHBIIUN OOl JenuTens |
HauMeHblllee o0Ilee KpaTHOoe, alropuT™ EBkimna mnpu permieHud 3anad;
3HAKOMCTBO C PAa3JIMYHBIMU TO3UIMOHHBIMU CHUCTEMAMU CUUCIIECHMS; YMEHHE
BBIMIOJHATh BBIYMCICHHE 3HAYEHUM U MpeoOpa3oBaHUs BBIPAXKEHHH CO
CTETIEHSIMH W JiorapupmMamu, TNpeoOpazoBaHust APOOHO-PALMOHATBHBIX
BBIpQXEHHM; yMEHHE ONepupoBaTh MOHATHSIMH: IOCJIEI0BATENbHOCTD,

apudMeTHuecKas MPOrpeccusi, TeOMeTpUYecKas TMporpeccus, OecKOHEUHO




yObIBaromas reoMeTpudecKkas pOrpeccus; yMeHue 3aJ1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (HopMyd;
YMEHHE ONEepUpOBaTh MOHATHAMHU: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMILJICKCHBIC YMCIIa, MOJYJb U apryMEHT KOMILJIEKCHOTO Yuciia, popMa 3arnucu
KOMILJICKCHBIX quce (reomeTpuyeckas, TPUTOHOMETPHUECKAs u
anreOpanyeckasl); yMeTh MPOU3BOAUTH apUPMETHYECKHE JEHCTBUA C
KOMILIEKCHBIMU YUCJIAMH; IPUBOAUTH IPUMEPHI UCIIOIb30BAHUS KOMIUIEKCHBIX
quCesl; OTIEpUPOBATh NOHATUAMU: MaTpHLa 2X2 1 3%X3, onpelenuTeab MaTpULLbI,

FeOMeTpI/I‘ICCKI/IfI CMBICJI OITPECACIIUTEIA

VYMeHue onepupoBaTb IOHATUSAMHU:  PALMOHAIBHBIE, HPPALUOHAIIBHBIC,
[IOKa3aTelbHbIE,  CTENEHHbIE, JIOTApU(PMHUUYECKHE, TPUTOHOMETPUYECKUE
YPaBHEHHUs U HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIEPUPOBATH IOHATHUSMH:
TOXKIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUe, ypaBHEHHE, HEPAaBEHCTBO,
CHUCTEMA ypaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHU, HEPABEHCTB U
CHUCTEM; YMEHHE pellaTb YPABHEHUs, HEPABEHCTBA U CHUCTEMBI C IOMOIIbIO
pa3IMyYHBIX MNPUEMOB; pEIIAaTh YPAaBHEHHs, HEPABEHCTBA M CHCTEMBI C
[apaMeTpoM; NMPUMEHATh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEILICHUS
MaTeMaTHYeCKUX 3aJad U 3a/a4d U3 pa3IMyHbIX 001acTeil HayKu M pealbHOU

KHU3HU

YMeHnne  omnepupoBarh  MOHATHSAMHU:  (QYHKIHS, UYETHOCTh  (YHKIIHH,
NEePUOAUYHOCTh  (PYHKIIMHU, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
byHKIMHA, DJKCTpeMyM (GYHKIHMH, HAWUOOJbIIEe W HAUMEHBIIEE 3HAYCHUS
GYHKIIMM Ha MPOMEXKYTKE, HempepblBHAs (YHKIHSA, aCHMITOTHI Tpaduka
byHKIMM, TIepBass W BTOpas MPOU3BOJHAA (YHKIUHU, TEOMETPUUYECKUUA U
bu3nYeCKUi CMBICT TPOU3BOJHON, MEPBOOOPa3Hasi, OMPEAeNEHHBI UHTETpa;
YMEHUE HaXOAUTh AaCUMNOTOTHI Trpaduka (QYHKIHH; YMEHUE BBIUUCISATH
MPOU3BOJHBIE CYMMBI, MPOU3BEIACHUS, YACTHOTO M KOMMIO3UIHMH (YHKIUH,
HaxOJIUTh YypaBHEHUE KacaTeIbHOW K rpaduky (QYHKIHH;YMEHHE HaXOIUTh
MIPOU3BOIHBIC DIIEMEHTAPHBIX (YHKIIMI; YMEHHE HCIOIB30BaTh MPOU3BOAHYIO
JUTISL UcclieioBaHusl (PYHKITUNA, HAXOAUTh HAUOOJIBIIINE M HAUMEHBIIINE 3HAYCHUS
byHKIMH; cTpouTh TpaduKu MHOTOUJICHOB C HCIOJNH30BAHHEM arllapara
MaTEeMaTUYeCKOr0 AaHaJn3a; MPUMEHITh MPOU3BOAHYIO IS HAXOXKICHUS
HaWJy4yllero peuieHuss B MPUKIAIHBIX, B TOM 4YHUCJIE COIMAIbHO-
SKOHOMUYECKHUX M (PU3UUECKUX 3a/1adax; HaXOJIUTh IUIOMAAN U 00bEMBI Pury
MOMOILIbIO UHTETpaJia; IPUBOJUTH MPUMEPHI MATEMAaTUYECKOT'O MOJIETIUPOBAHUS

¢ moMoIs0 ¢ hepeHInaTbHBIX YPaBHEHHIN




YMeHnne omnepupoBaTh MOHATHAMHU: Tpaduk (yHKOUH, oOpaTHas GYHKIIHS,
KOMIO3UIMS  (YHKUMH, JuHeWHas (QyHKUMsA, KBajpaTHuHas (QYyHKUUS,
panuoHanbHast QyHKIHS, CTEIeHHAs GYHKINS, TPUTOHOMETPUYECKHe (DyHKIIHH,
o0OpaTHbIe TPUTOHOMETpUYECKHEe (QYHKIINH, IIOKA3aTeNIbHAS U JorapupMUUecKas
(GyHKIMU; yMEHUE CTPOHUTh TpadUKd H3YYECHHBIX (YHKIWH, BBITOIHATH
npeoOpazoBanus TpaduKoB (PYHKIUN, HCIOJB30BAaTh TPaQuKU ISl U3YYICHUS
NPOIECCOB W 3aBUCUMOCTEH, TNPU pPEHICHHH 3aa4 W3 JPYruX Yy4eOHBIX
NPEIMETOB M 3a]a4 U3 PEalbHOM KU3HU; BBIpaXaTh (JOpMyJIamMH 3aBUCUMOCTH
MEXy BEIMYMHAMH, HCIIOJIB30BaTh CBOWCTBA W Tpaduku (QYHKIWA IS
peleHns ypaBHEHHUH, HEPABEHCTB M 33Jay C Mapamerpamu; u300paxkaTh Ha
KOOPJMHATHOH IJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB M UX

CHCTEM

YMeHue pemath TEKCTOBbIE 33JJa4l Pa3HbIX TUIOB (B TOM YMCJIE HA MPOLIEHTHI,
JIOJM U YacTH, Ha JBW)KEHUE, padoTy, CTOMMOCTb TOBAPOB U YCIYT, HAJOIH,
3aJaud W3 O0JacTH YIpPaBICHHWS JIMYHBIMH W CEMEHHBIMH (pUHAHCAMN);
COCTABJIATh BBIPAXKCHMS, YPABHEHMS, HEPABCHCTBA U UX CUCTEMBI 110 YCIOBHIO
3a[a4d, MCCIIEJOBATh MOJIyYEHHOE PEIICHUE U OLEHUBATh IIPAaBIONON00HOCTH
pe3ynbTaTOB;, YMEHUE MOJIEIMPOBATH pEAINbHbIE CUTyallUd Ha S3bIKE
MAaTE€MAaTHUKH; COCTABIIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI
[I0 YCIIOBUIO 3aJla4d, UCCIEAOBATH ITOCTPOCHHBIE MOJCIIHA C HCIOJIb30BAaHUEM

anmnapara ajreOpbl, UHTEPIIPETUPOBATH MOTYUYEHHBIN pe3ynbTar

YMeHue omnepupoBaTh MOHATUSMHU: CpeqHee apupMeTHYecKoe, MeJnaHa,
HauOoJplllee M HaWUMEHbIIEee 3HAYEHUs, pa3Max, IUCIEepPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATD
UHpOpMalMIO, TPEACTaBIEHHYI0 B TalnMuax, Ha Juarpammax, rpadukax,
OTpPaXXKaloOIlyl0 CBOMCTBA pEAJbHBIX IPOLIECCOB U SIBJICHUI; MPEICTaBISTH
UH(POPMALIMIO C TIOMOLIBIO TaOJIUI U JUarpaMM; MCCIe10BaTh CTATUCTHUECKUE
JaHHbIE, B TOM YHCJI€ C IPUMEHEHUEM IpaUuecKUX METOJOB U 3IEKTPOHHBIX
CpeAcTB; rpadUyecKkd HCCIe0BaTh COBMECTHbIE HAOIOAEHUS C IOMOIIBIO

JMarpaMM pacCerBaHMs U JIMHENHOW perpeccun

YMeHue onepupoBaTh MOHATUSAMH: CIyYalHBIM ONBIT U Cly4yailHOe COObITHE,
BEPOATHOCTh CIY4YallHOrO COOBITHS; YMEHHME BBIUUCIATH BEPOSTHOCTH C
UCIIOJIb30BAaHUEM TpapUUECKUX METO/OB; NMPUMEHATh (POPMYIIBI CIOXKEHHUS U
YMHOXEHHUSI BEpOSITHOCTEH, (OpMyNy TONHONW BEpOSATHOCTH, GoOpMyTy
bepuynnu, xkomOuHaTopHble (GakTel M (HOPMYJbl; OLEHHBATh BEPOSITHOCTU

peasbHbIX COOBITUM; YMEHHE ONEepUpOBaTh MOHIATHUAMM: CIydailHas BeIMYMHA,




pacnpezesieHue BEpPOSITHOCTEH, MaTeMaTHYeCKOe OXKHMIAaHWE, ITUCIEPCUS W
CTaHJAPTHOE OTKJIOHEHHE CIIy4ailHON BEeNUYMHBI, (YHKLIUU pacrpeAeeHUus U
IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTEIBHOTO M HOPMAJIBbHOIO PaCIpPEICIICHUN;
YMEHHUE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPEACICHUN Ul pELICHUs
3ajjay; 3HAKOMCTBO C IMOHATHUAMU: 3aKOH OOJIBIIMX YUCEII, METO/IbI BBIOOPOYHBIX
UCCIIC/IOBAaHMI; YMEHUE NPUBOJIUTH MPHUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
yucel B NPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEPUPOBATH
MOHATUSMM:  COYETAHME, IIEPECTAHOBKA, YMUCIO  COYETAHUH,  YHUCIO
HepecTaHoBOK; OMHOM HbIOoTOHA; yMEHME IPUMEHATh KOMOMHATOPHBIE (haKThl U
pacCyKI€HHs JUId peUIeHUs 3aJad; OLEHUBAThb BEPOSITHOCTH peabHBIX
COOBITHH; COCTAaBIATH BEPOSTHOCTHYIO MOJEIb M  HMHTEPIPETUPOBATH

IIOJIy4EHHBIN pe3yibTaT

YMeHue onepupoBath MOHATUSAMU: TOUKA, MpsAMasi, IIOCKOCTh, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEIMYMHA YIJIa, TUIOCKUH YroJ, IBYTPaHHbIM yroi, TpéXrpaHHbII
yroJl, CKPEIMBAIOIIMECS NpsSMble, MAPAICIbHOCTh U MEPHEHIUKYISIPHOCTD
OPSAMBIX U IUIOCKOCTEH, Yrojl MeXAy HIpSMbIMH, YTOJl MEXAy HpsSMOH HU
IUIOCKOCTBIO, YIOJI MEX/Y IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH,
paccTossHUE MEXAY IMpPSMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTAMH; YMEHHE
UCIOJBb30BaTh IIPU pEIICHWH 3aJad M3ydyeHHble (aKTl U  TEOpEMBI
IUIAHUMETPUM; YMEHHUE OLICHHWBATh pa3Mepbl OOBEKTOB OKPYXKAIOILEro MHUpA;
CTPOUTh MaTE€MaTHYECKHE MOJEIN C TMOMOIIbI0 F€OMETPUYECKUX MOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MIPAKTUYCCKUEC 3a1a9U
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YMeHue omnepupoBaTh MOHATHAMM: IUIOanb (urypsl, o0BEM Qurypsl,
MHOTOTPaHHUK, MPaBUJIbHBIM MHOTOIPAaHHUK, CEYEHHE MHOTOIpaHHUKa, KYO,
napajjenenunes, MnpusMa, nupamuja, (urypa M HOBEPXHOCTb BpalleHUS,
HWIMHIpP, KOHYC, Imap, cdepa, miomanb cdepsl, IUIONIaab MOBEPXHOCTH
OUpaMUbl, MPU3MBI, KOHYyca, IWIUHApa, 00BEM KyOa, HPSIMOYrOJIbHOTIO
napajuiesienunena, NupaMubl, IpU3Mbl, IUIUHAPA, KOHYyca, I1apa, pa3BEpTKa
MIOBEPXHOCTH, CEYEHHA KOHyca MW LWIMHApA, NapauieJbHble OCH WIH
OCHOBAHHIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromascs c@epsl, LUIMHIPA,
KOHYCa;yMEHHUE CTPOUTH CEueHue MHOT'OTPaHHMKA, n300paxkaThb
MHOTOTPaHHUKH, (PUTYphI U TOBEPXHOCTH BPAIICHUSI, UX CEYEHUS, B TOM YHUCIIE
C TIOMOILIBIO  DJIEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHSITh CBOMCTBa
FEOMETPUUECKUX (QUTYp, CaMOCTOSTENbHO (OPMYIHpPOBATH ONpPEAEICHUS
u3ydyaeMbIX (Uryp, BBIIBUTaTh THIOTE3bl O CBOHWCTBAX M IpHU3HAKAX

reoMeTpuuecknux (¢Guryp, OOOCHOBBIBATH WJIM ONpPOBEpPraTh HWX; YMEHHE




11

12

MPOBOANTH KiacCUPUKAIMIO (PUTYyp MO PA3IUYHBIM MPU3HAKAM, BBINOIHSTH

HeO6XOI[I/IMBI€ AOHIOJHHUTCIBHBIC ITIOCTPOCHUSA

YMeHue onepupoBaTh NOHATUAMU: JBUKEHUE B IPOCTPAHCTBE, MapaJICIIbHBINA
IIEPEHOC, CHUMMETpPHSI Ha INIOCKOCTM HM B  IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBanue NMoAoous, moo0HbIe (PUTYpPBI;, YMEHHE paclo3HaBaTh pPaBHBIC
U 1o100HBIE (QUIypsl, B TOM YHUCIE€ B IPUPOJE, HCKYCCTBE, apXHUTEKTYpE;
HCIIOIB30BaTh T'COMCTPUYCCKUC OTHONICHHMSA NpPHU PEIICHHH 3aJad, HaXOJUTh
reOMEeTPUYECKUE BEJIWYMHBI ([UIMHA, YToJl, IUIOaAb, 0O0BEM) HpPU PELICHUU
3a7a4 U3 JpYrUX Y4YeOHBIX INPEIMETOB M M3 pEaIbHOW IKU3HU;YMEHHE
BBIUUCIIATh TEOMETPUYECKHE BEJIMYMHBI (JIMHA, YroJs, IUIolWanb, OO0BEM,
IUIOIIAAb TIOBEPXHOCTH), MCHOJIB3Yysl M3Y4YEHHBIE (POPMYIBI U METOJIbI, B TOM
YyCcJIe: IUIOIIaAb IIOBEPXHOCTH MHpPaMHMABI, IIPU3MBI, KOHYCa, LMJIMHJIpA,
wiomaap cdepsl; 00bEM KyOa, MPSIMOYTOIbHOTO MapauIeenuIeia, THPaMHUIBL,
OpU3MBbl, IWIMHIpPA, KOHYyca, IIapa; yMEHHE HAaXOAWUTh OTHOLIEHHE OOBEMOB

NOJ00HBIX GUryp

VYmMmenne OIICPHUPOBATL IMOHATHAMU: IPAMOYrojibHasd CHUCTEMa KOOpAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOpOB,
NPOM3BEJICHUE BEKTOpA Ha YKCIIO, PA3JIOKEHUE BEKTOpa MO 0a3uCy, CKaISIPHOES
NPOM3BEICHUE, BEKTOPHOE IMPOU3BEICHHUE, YrOJ MEXJIy BEKTOPaMHU; YMEHHUE
HUCITIOJIB30BAaTh BeKTOpHLIfI u KOOp)II/IHaTHI:Jﬁ METO/ JJIA pemicHuA

TCOMETPHUYCCKUX 3ala4d U 3a1a9 APYTUX y‘le6HHX mpeaMETOB
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YMeHnue BBI6I/IpaTB HO,I[XOI[SIH_[I/Iﬁ METOH MJid PpCIICHHUA 3aJdavdu; ITOHHMAHUC
SHAYUMOCTHU MAaTEMATUKHN B U3YUCHUHN IPUPOJHBIX U O6HI€CTB€HHBIX poneccoB
u HBHGHHﬁ; YMCHHEC pPACIIO3HABATH IIPOABJICHUEC 3aKOHOB MATEMAaTUKU B
HCKYCCTBEC, YMCHHC TMPUBOANTL MPUMEPbI MATCMATUUYCCKUX OTKpI)ITI/Iﬁ

POCCHIICKOM U MUPOBOM MaTEMAaTHUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMbliidjieMeHTCOEPKAHUS

1 Yucna u BBIYUCIECHUS

11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH HENbIX Yncel

12 Panyonanenple uuciaa. OOBIKHOBEHHbIE U JE€CATUYHBIE JpOOM, IPOLICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUUECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypajdbHOUW creneHu. JlelicTBus ¢ apudmeTHdaecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenenp ¢ muenbiM TnokazareneM. CTemeHb € palMOHAIBHBIM IIOKa3aTeseM.
' CaolicTBacTeneHU

. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI

HevictBurenbHpie  yucia. ApudMeTHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yuciaamu.  [IpuOnuKEHHBIEBBIUMCIICHUS,, NPABWIAOKPYIVIEHUS, IHPUKUIKA U
OLCHKAPE3yIbTaTaBbIUUCICHUI

1.8 [IpeoOpa3zoBaHHEBBIpAKEHU

1.9 KomnuekcHsleuncina
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanmoHanbHbleypaBHEHHUS

2.3 TpuronomeTpuuecKkueypaBHEHUS

2.4 [TokazarenbHble U JIorapupMUIecKUeypaBHEHHS

2.5 Hensle 1 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppannonanbHbleHEpaBEHCTBA

2.7 [ToxazarenbHble U TIOTapU(PMUIECKHEHEPAaBEHCTBA

2.8 TpuronomeTpruyecKueHEPaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

2.11 Martpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl
3 OyHKIHH U TpaduKu

3.1 Oynkuus, crnocoObl 3amanus ¢yHkuuu. ['padpuk QyHkiuu. BzaumHO oOpaTHbIE




byakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckuedyHkimm

Ob6nacte ompezeneHuss W MHOXECTBO 3HaueHuM ¢GyHkuuu. Hymm dyHknum.

[IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.

3 Makcumymbl 1 MUHUMYMBbI (yHKuud. HauGomnbiiee M HauMeHblee 3HAYCHHE
(GyHKIMN Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM ToKaszareneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0 CTENEeHU
3.4 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U rpaduKu
3.5 [TokazaTenpHas u torapudmudeckas GyHKIINH, KX CBOWCTBA U Ipaduku
" Touku paspbiBa. AcuMnTorel TpadukoB ¢yHkumid. CoiicTBa  (yHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI3aAAHUSATIOCIIEIOBATEILHOCTEN
3.8 Apudmerndeckast U reoMeTpuueckas nporpeccuu. opmyia ClI0XKHBIX TPOIICHTOB
4 HauanamatematuueckoroaHanmsa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoHbIe FI€eMEHTAPHBIX (YHKIIUN
[IpumeHeHne NPOU3BOJHON K MCCICIOBAHMIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 9KCTPEMYMBI. Haxoxneanenan0obIero u
HaMMEHBIIETO3HAYCHUA(DYHKITMHHAOTPE3KE
4.3 [TepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenpHasCTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @UrypbIHAINIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena 1 MOBEpXHOCTUBPALLIEHUS
7.5 KoopanHats! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



