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INIOACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpamMMa yuebGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJis
obyuarorruxcs 10 —11 KkmaccoB pa3paboraHa Ha oOcHoBe @efepaibHOTO
rocyJapCTBeHHOTO 00pa3oBaTe/lbHOTO CTaH/AapTa cpefiHero obiero o6pasoBaHus,
C yuéTOM COBpPeMeHHbIX MWPOBBIX TpeOOBaHWM, TMpeAbsAB/ISEMBIX K
MaTeMaTUueCKOMy 00pa30BaHUIO, M TPAJUIUi POCCUUCKOTO 0bOpa3oBaHUs.
Peanu3arnyst porpaMMbl o0ecrieurBaeT OBJIaZieHHe K/TFOUEeBBLIMU KOMITETEHI[USIMH,
COCTaB/ISIOIIMMHM OCHOBY [I/I1 CAMOPA3BUTHSI W HeTPephbIBHOTO 00Opa3oBaHMS,
1[e/IOCTHOCTh OOIIeKy/IbTYpPHOTO, JIMYHOCTHOTO W TI03HABaTEe/JIbHOTO Da3BUTHS
JTMYHOCTH 00yUaroImxcs.

NE/IN N3YUYEHUA YYEBHOI'O KYPCA

BakHOCTh yueOHOTO Kypca TeOMeTpUM Ha YpOBHe cpejHero obiero
obOpa3oBaHUst 00yC/OB/IeHAa TPAKTUUECKOW 3HAUMMOCTBIO MeTallpe/]MeTHBIX |
TIpeIMeTHBIX pe3yJbTaTOB 00yueHUs] TeOMeTPUM B HampaB/ieHUH JIMYHOCTHOTO
pa3BUTUs 00Oyuaroluxcsi, (GopmMupoBaHUs (QYHKI[MOHA/TIbHONW MaTeMaTHUYecKou
I'PaMOTHOCTH, U3yUeHUs IPYTUX YueOHbIX AUCLUIIIMH. Pa3BuTre y 00yJarommxcs
TIPaBWIbHBIX TIPEJICTaB/I€HUA O CYIITHOCTH U TIPOMCXOKAEHUU T'eOMeTPUUeCKUX
abCTpakiuii, COOTHOIIIEHUU peasbHOr0 U WjeasbHOTr0, XapakTepe OTpaXKeHUs
MaTeMaTHUYeCKOM HayKOW SIBIEHMW W TIPOL[eCCOB peajibHOr0 Mupa, MecTe
reoMeTpUU B CUCTEMe HayK U POJIM MaTeMaTUueCKOro Mo/le/TMPOBaHUs B HAYYHOM
TO03HAHWU U B TIPAKTHKE CTIOCOOCTBYeT (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33DEeHMUS
yualuxcs, a TakKKe KaueCTB MbIIIeHHs], HeOOXOJUMBIX [Jisd ajamnTalid B
CcoBpeMeHHOM 00111ecTBe.

CeomeTpust siB/isieTCST OJHUM U3 0a30BbIX TPeJMETOB Ha yYPOBHE CpeJHETro
obmero o6pa3oBaHMs, TakK KakK o0ecrieurBaeT BO3MOKHOCTb M3yUeHHs Kak
JUCLIUTIIMH eCTeCTBeHHO-Hay4YHOM HarpaB/ieHHOCTH, TaK U TYMaHUTapHOM.

Jloruueckoe MbllieHde, (GopMyUpyeMoe TPy H3ydyeHWHd O0OyYarolUMKUCs
TTOHSTUMHBIX OCHOB reOMEeTPUU U TTOCTPOEHUH 11eTI0UKH JIOTUUYeCKUX YTBep KAeHUM
B XOZle pellleHWs] reoOMeTPUUeCKUX 3afiau, yYMeHHe BbIIBUTaTh W OMPOBEpPraTh
TUMOTe3bl HeroCpeJCTBEHHO HCITIONb3YIOTCS TIPU pellleHWH 3afiau eCcTeCTBeHHO-
Hay4YHOTO 1[MK/Ia, B YaCTHOCTH 13 Kypca (DU3UKHU.

YMeHUe OpUEeHTHPOBATbCS B MPOCTPAHCTBE UrpaeT CYIECTBEHHYIO POJib BO
BCcex 00sacTsx fedATeNbHOCTH uesioBeka. OpueHTalusi uesioBeKa BO BpPeMeHH U
MPOCTPAHCTBe — HeobXo[WMOe YC/IOBHME €ero ColuaabHOro ObiTHs, (opma
OTPa)KeHHsI OKpY)Karolllero Mupa, yCJIOBHe YCIIeLIHOrO TO3HaHUsI U aKTUBHOTO
npeobpa3oBaHusi  JlelcTBUTeNbHOCTA.  OrnepupoBaHue  MPOCTPaHCTBEHHBIMU



obpazamMu 00bemuHSET pa3Hble BHABI yueOHOM W TPYAOBOH [IesTe/IbHOCTH,
ABJISIETCS OAHUM W3 TMPO(eCcCUOHaNbHO Ba)KHBIX KauecTB, MO3TOMY aKTyasbHa
3ajjaua (OpMHUpPOBaHUsI y OOYyUarol[UXCs MPOCTPAHCTBEHHOI'O MBbIILJIEHUST Kak
Pa3HOBUAHOCTA OOpPa3HOTO MBIIIIEHHSI — CYIL[eCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K TTPAKTHUUECKOH /iesITe/TbHOCTH TI0 MHOTHM HarlpaB/IeHHUSIM.

Llenb ocBoeHusi TiporpaMMmbl y4yeOHOro Kypca «['eomeTpusi» Ha 06a3oBoM
ypoBHe o00yueHusi — oOijeobpa3oBarenbHoe U OOILIEKY/IbTYpHOE pa3BUTHE
oOyuaromiuxcss ~ uepe3  obecrieueHWe  BO3MOXKHOCTA  TpPUOOpeTeHUsT U
WCIIO/b30BaHUSl  CUCTEMAaTUUeCKUX TeOMEeTPUYEeCKUX 3HaHUU U [IeWCTBUH,
CreliM(PUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCIIELTHOTO TIPOZI0/DKeHHs 00pa30BaHuUs
TI0 CTIeLIUaIbHOCTSIM, He CBSI3aHHBIM C TIPUKJ/IaIHBIM UCTIOIb30BaHUEM reOMeTpPHH.

[Mporpamma 10 TeomMeTpuM Ha 0a30BOM ypOBHe TIpeAHa3HaueHa [ijIs
00yuaroIuXcs CpeiHel IIKOJIbI, He WCIBITHIBABIIINX 3HAUMTE/IbHBIX 3aTPY/JHEHUM
Ha YPOBHe OCHOBHOrO 001ijero obpa3oBaHus. Takum obpa3om, obyudaroruecs: Ha
6a30BOM YpOBHe JI0/DKHBI OCBOUTH OOIIMe MaTeMaTUueCKhe YMeHHsl, CBsi3aHHbIe
co creuduKO TeoMeTpUM U HeoOXOAUMble MJisi >KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMeEIOT BO3MOKHOCTb HM3YUWTh IeOMeTpHi0 Ooree
riyb0Ko, ec/ii B JAajibHelIleM BO3HUKHET HeoOXOAMUMOCTb B TeOMeTpHUYeCKHX
3HAHUSX B MPO(ECCUOHATBHOM JesITeTbHOCTH.

HocTikeHWe 1ieJId  OCBOEHHMs TPOrpaMMbl  o0ecrieunBaeTcsi pelleHreM
COOTBETCTBYIOLIMX  3ajad. [IpvOpUTeTHBIMUA 3aZlauaMd  OCBOEHHMS  Kypca
«['eometpun» Ha 6a30BoM ypoBHe B 10—11 K/maccax sIBJISTIOTCS:

e (opMupoBaHWe TIpeJCTaB/ieHUs O TeOMeTPUM KaK YacTH MHUPOBOU

KyJbTYpPbl U OCO3HaHUe eé B3aUMOCBSI3U C OKPY>KarOIIUM MHUPOM;

e (QopmupoBaHUe MpeACTaB/eHNUSI O MHOTOTPAaHHMKAaX W TejlaX BpallleHUs
KaK O B)KHEHWIINX MaTeMaTUUeCKHUX MOJeJisiX, TI03BOJISIOI[UX OMUChIBATh
Y U3y4aThb pPa3Hble sBJIEHUS OKPY>KAIOI[ETO MUPA;

« (opMupOoBaHMe YMeHHUsS paclio3HaBaThb Ha 4YepTe)kaxX, MOZeIsiX U B
peasbHOM MUpe MHOTOTPaHHUKU U TeJla BPallleHus;

e OBJa/ieHHMe MeTO/laMU pellleHUsl 3a7lau Ha TMOCTPOeHUs] Ha M300paKeHUsX
TIPOCTPaHCTBEHHBIX (PUTyD;

e (QopmupoBaHHe yMeHUs OIEPUPOBaTh OCHOBHBIMM TIOHSATHSIMH O
MHOTOTPaHHUKAX U TeJjlaX BpallleHUsI U UX OCHOBHBIMH CBOWMCTBaMU;

e OBJaJiecHMe  aJAroOpMTMaMH  pellleHWsI  OCHOBHBIX  THIIOB  3ajady;
dbopmMHupoBaHWe  yMeHHWs TIPOBOJUTb  HECJO)KHbIE  JJOKa3aTesbHbIe
pacCcyX/leHusi B XOjle pelleHuss CTepeoMeTpuyecKuX 3aZau M 3ajay C
TIPAaKTUUeCKUM COJlep>KaHHeM;



e pa3BuUTHE WHTEe/UVIeKTYaJbHbBIX U TBOPUYECKUX criocobHOCTe
oOyuaroluxcs, Tl03HaBaTeJIbHONM  aKTUBHOCTU, HCC/Ie[JOBATe/bCKUX
yMeHUH, KPUTUUHOCTH MBIIILJIEHUS;

* (hopMHpOBaHUe (YHKIMOHATBHOU IrPaMOTHOCTH, pesieBaHTHOU
reOMeTpyUu: yMeHUe Ppacro3HaBaTb TIPOSIBJIEHUS] TeOMeTpUUeCcKuX
TOHATUM, OOBEKTOB W 3aKOHOMEpDHOCTel B peaslbHbIX JKHU3HEHHBIX
CUTyalUsiX U TIPU U3yUeHUU APYTUX y4yeOHBbIX TpeJMeTOB, TPOsBIEHUs
3aBUCMMOCTed M 3aKOHOMEpPHOCTel, (OpMy/JMpOBaTh KX Ha S3bIKe
reoMeTpUU U CO3/laBaTh TeOMeTprUUecKre MOJe/u, MPUMeHSITh 0CBOeHHbIN
reoMeTpUyecKyd arrapaTr JJisg pelleHusi MPaKTUKO-OPUeHTUPOBAaHHBIX
3a/la4, UHTepIIPeTUPOBATh 1 OLIEHHWBATh T0/yueHHbIe pe3y/bTaThl.

OTmmurTe/IbHOM 0COOEHHOCTBIO TPOrPaMMbl SIB/ISIETCSI BKJ/IFOUEHWE B KYpC
CTepeOMeTpUM B Hayaje ero u3yueHusi 3ajay, pelllaeMbIX Ha YypOBHe
WHTYWUTUBHOTO TI03HAHMSI, U OTipe/ie/IEHHbIM 00pa3oM opraHu30BaHHast paboTa Haf
HUMH, UTO CIOCOOCTBYIOT pa3sBUTHIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILLIEHUs], CTUMY/IMPYeT MpOTeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTUBUDYET K
JanbHeNIleMy U3yUYeHUI0 rpeiMeTa.

[TpeanoureHue OTAAETCS HAr/SIAHO-KOHCTPYKTUBHOMY MeTOAy 00ydeHusl, TO
eCTb TeOpeTUYecKre 3HaHWs UMeIOT B CBOEM OCHOBe UYBCTBEHHOCTh MpeJMeTHO-
MPaKTUUeCKOM [eATeNbHOCTH. Pa3BUTHE TMPOCTPAHCTBEHHBbIX IMpe/CTaBAeHUN y
yuyaluxcsi B Kypce CTepeoMeTpUM TPOBOJAUTCS 3a CYET pelleHuss 3afau Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M  3aflau Ha  OlMepUpOBaHUe
MPOCTPAaHCTBeHHbIMU OOpa3amu. Co3zaHue oOpas3a MNPOBOAWTCS C OMOPOM Ha
Har/siIHOCTb, a oOlepupoBaHrWe o00pa3oM — B YCJIOBUSIX OTBJEUEHUS OT
HarJisiTHOCTH, MbICJIEHHOTO U3MEHEeHHUsI er0 UCXOJHOT0 COZlepKaHusl.

OcHOBHBIE COjeprKaTe/ibHble JUHUM Kypca «I'eometpum» B 10-11 Kmaccax:
«MHororpaHHuku», «IIpsgmble U IJIOCKOCTU B MPOCTPAHCTBe», «Teja BpallieHus»,
«BekTopbl 1 KOOpAMHATHI B MIPOCTPAHCTBe». POPMUPOBaHKE JIOTUYECKUX YMEeHUN
pacrpejiesisieTcsi He TOJAbKO IO COZep)KaTelbHbIM JIMHUSIM, HO W TI0 TrOAaM
oOyJeHMsI Ha YPOBHe cpeJHero obiijero oopa3oBaHHs.

CopepxaHve o0Opa3oBaHMs, COOTBETCTBYIOIIee TpeJMEeTHbIM pe3yJ/bTaTaM
ocBoeHUsi paboueli TIporpamMMmbl, pacripefie/ieHHBIM 10 ToZaM o0ydeHus,
CTPYKTYpDUPOBAaHO TakuM 00pa3oM, 4YTOObl OB/IaJieHHWe TreoMeTpHUUYeCKUMHU
TOHSITUSIMKA 1M HaBbIKAMM OCYILECTBJISVIOCH TI0C/Ie/JOBaTe/IbHO U MOCTYMNAaTe/lbHO, C
cobroieHreM MpUHLMIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUS BK/IHOUAIUCh B
00I1lyI0 CHUCTeMy TeOMeTPUUeCKUX TIpe[CTaB/ieHUid O0YyJaroluXCs, pacLIupsis U
yriy6sisist eé, o6pa3yst MpOYHbIe MHOYKeCTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3yuenuve reometpum OTBOAUTCA 2 yaca B Hegesto B 10 kimacce v 1 yac B
Heziemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenusi - 102 yueGHbIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsiMble ¥ IJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE  TOHATUS  CTepeoMeTpud. ToOuka, TIpsMasi, IIJIOCKOCTb,
npoctpaHcTBO. [loHsiTie 00 aKCMOMaTUUeCKOM TIOCTPOEHHWH CTepeoMeTpHUU:
aKCUOMBI CTEPEOMEeTPHH U CJIe[CTBUS U3 HUX.

B3auMHoe pacrono)keHve TIpSIMbIX B TIPOCTPaHCTBe: [epeceKaroluecs,
napajjiefibHble Y CKpeluBaroliyecs rmpsMble. [lapa/uieibHOCTE NPSIMBIX U
IVIOCKOCTed B TIPOCTPAHCTBe: TMapasulesibHble IpsIMble B MPOCTPAHCTBE;
Trapasule/IbHOCTh TPEX MpPSAMBIX; Mapalie/lbHOCTh TIPSIMOM U TUIOCKOCTH. YTJIbI C
COHArpaB/IeHHbIMU CTOPOHaMH; yrol MeXJy TNpsIMbIMU B MPOCTPAHCTBE.
[TapannenbHOCTb  TMJIOCKOCTEM: napajjienbHble  TJIOCKOCTH; CBOMCTBA
napasulesibHbIX TIOCKOCTed. [lpocTeiiiive mnpocTpaHCTBeHHble (UIypbl Ha
TJIOCKOCTH: TeTpa3/p, Ky0, rapasiiesienuriesi; TOCTpOeHre CeUeHUH.

[TepneHAUKYISPHOCTh NPSIMOW Y TIJIOCKOCTHU: TMepIeHUKYIspHbIe TPSIMbIe B
MIPOCTPAHCTBe, TMpsIMble [apasule/ibHble W TepreHJVKY/sIpHble K IJIOCKOCTH,
NIPU3HAK TEepreHJVKY/ISPHOCTU TPSAMOM U IUIOCKOCTH, TeopeMa O IIpSIMOU
TIepIeHUKY/IAPHOW TVIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YIOJl MeXAY MpSMOU U
TJIOCKOCTBI);  ABYTPaHHBIM  yroJ, JIMHEWHBIM Yroa [JIBYrpaHHOTO  yrJja.
[TepneHAUKY/IAp ¥ HAaKJIOHHBIE: PACCTOSTHUE OT TOUKM /10 TJIOCKOCTH, PACCTOSIHUE
OT TMpsIMOM [0  TIJIOCKOCTHM, TIpOeKUWss  (Urypbl Ha  IJIOCKOCTb.
[leprieHAVKY/ISPHOCTh  TJIOCKOCTEM: TPU3HAK  TepPHeHJUKYJISAPHOCTA  [IBYX
n10ckocTel. TeopeMa 0 TPExX nepreHIuKYyJIsipax.

MHororpaHHuKH

[ToHATHE MHOTOrpaHHMKA, OCHOBHbBIE 3/IeMeHTbl MHOTOTDAHHUKA, BBIMYKJIbIE
Y HeBBITYKJ/Ible MHOTOTPAaHHUKHW; Pa3BEPTKA MHOrorpaHHuKa. [Ipusma: n-yronbHas
npu3Ma; TpaHU M OCHOBAHUS TIPU3MbI; MpsiMasi U HaK/IOHHAasi TIpY3Mbl; O0KoBasi U
T0JTHas TTIOBEPXHOCTh TIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napasjiesienivnies; U ero csorcrBa. Ilvpamuza: n-yronpHasi nmupamuzia, 'paHu U
OCHOBaHHe MUpaMU/ibl; O0KOBasi 1 T0JIHAsi TIOBEPXHOCTh TTMPAMU/IbI; TIPaBUIbHAS U
yceuyéHHass mNupamMuja. OJIeMeHTbl TM[pu3Mbl W nupaMuzbl. [IpaBUsbHBIE
MHOTOT'PaHHUKM: TIOHATHE MPaBUJILHOIO MHOTOIPaHHMKA; MpaBWIbHAs MpH3Ma U
NpaBWIbHAs THMpaMW/ia; MpaBU/bHAs TpPeyrojibHasi THpaMua U TMPaBUIbHBIN
TeTpasAp; KyO. I[IpeacraBieHWe O TIPaBWIBHBIX MHOTOTPAaHHUKAX: OKTap,
Jozekasp v ukocasap. CeueHust TPU3MbI U MUPaMU/IbI.

CrvMMeTprst B MPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOUKH, MPSIMOW,
IVIOCKOCTA.  OJJIeMeHTbl CUMMETpPUM B [HWpaMUjax, [apasiesenuresax,
TPaBUIbHBIX MHOIOTDaHHUKAX.



BbruncsieHre 23/1eMeHTOB MHOTOTPAaHHMKOB: péEOpa, JWaroHaiu, YrJibl
[Tnomjaaer OOKOBOM TTOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TIPSIMOM ITPU3MBI,
MJIOIIa/lb OCHOBaHWM, TeopeMa O OOKOBOWl TIOBEPXHOCTU TIPSIMOM TIPH3MBI.
[Tnomazas OGOKOBOM TMOBEPXHOCTH U TIOBEPXHOCTH TPABWIbHOW MUPaMU[IBI,
TeopemMa O TIUIOIAZW YyceuéHHOW mupamuibl. [loHATHe 06 o00béMe. OOBEM
MTUPaMU/bI, TIPU3MBIL.

[Tonobubie Tena B mpocTpaHCcTBe. (COOTHOIIEHHS MeX[y IUIOLIaAsIMU
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE pe3y/nbTaThl OCBOEHUsI TIPOrpaMMbl  yueOHOTO TpeameTa
«MartemaTrKa» XapakTepUu3yTCS:

I'paxpaHCcKoe BociMTaHue:

cchOpMHPOBAHHOCTBIO TPAXKAAHCKOM TTO3UI[UH 00yUaroI[erocs Kak akTHBHOTO
M OTBETCTBEHHOTO WleHa PpOCCHUHCKOro 00ilecTBa, TMpeJCcTaBIeHUEM O
MaTeMaTUYeCKUX OCHOBax (PYHKLIMOHUPOBAHUSI PA3/IMUHBIX CTPYKTYP, SIBJIEHUM,
TIpOLeAyP TPa)KJAaHCKOTO oOIrectBa (BbIOOPHI, OIMPOCHI YW TMp.), YMeHHeM
B3alMO/IeliICTBOBaTh C COL[MATbHBIMA HWHCTUTYTaMM B COOTBETCTBUM C UX
(GYHKIUSIMU U Ha3HaUEeHUEM.

IlaTpuoTNUyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXk/IaHCKOU U/IeHTUYHOCTHU, yBaXKEHUS K
TIPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOIIIeHHeM K
JIOCTH)KEHHUSIM POCCUHCKUX MaTeMaTUKOB M POCCHUHCKOW MaTeMaTHUYeCKOW IIKOJIbI,
K WUCMOJIb30BaHUIO 3TUX [OCTW)KEHWM B JPYTMX HayKaX, TeXHOJIOTMSX, cdepax
5KOHOMMKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HaHUEM [y XOBHBIX LIeHHOCTeHN POCCHUKCKOTO Hapo/a;
Cc(hOpMUPOBAaHHOCTbK) ~ HPAaBCTBEHHOI'O  CO3HAHHWS, STUUECKOTO T[IOBeJeHUs,
CBS3aHHOT'O C TIPaKTUYEeCKUM MIPUMEHEHUEeM [JOCTHMKEHUW HayKU U [esiTe/TbHOCThIO
Y4EHOT0; 0CO3HAHWEM JTMUHOTO BK/Ia/la B ITOCTPOEHKE YCTOMUHMBOTO OyAyIIero.

JcTeTHYeCcKoe BOCIIUTaHUe:

3CTETUYECKUM OTHOLLIEHWEM K MHUDPY, BK/IIOYash 3CTETHUKY MaTeMaTUYeCKUX
3aKOHOMEPHOCTeH, 00BeKTOB, 3ajiay, pelleHuH, pacCy>XJeHuM;
BOCIIPUMMUYUBOCTBIO K MaTeMaTUYeCKUM aclieKTaM pa3/TMUHbIX BUJOB UCKYCCTBaA.

du3nueckoe BOCIUTAHUE:

c(hOpMUPOBAaHHOCTbID YMEHUSI TPUMEHSITb MaTeMaTHUyeCcKue 3HaHUs B
HMHTEepecax 3710pOBOro u 6e3ormacHoro obpasa >KU3HH, OTBETCTBEHHOT'O OTHOIIIEHMSI
K CBOEMY 37I0POBBIO (370pOBO€ NMUTaHMWe, COA/TaHCUPOBAHHBLIM PEXXUM 3aHSATHN H

OT/[bIXa, peryJisipHas ¢du3nueckas aKTUBHOCTb); (dur3nueckoro
COBEpLLIEHCTBOBaHUS, rnpu 3aHATUSX CIIOPTUBHO-03,0POBUTEIBHOU
[esITeNTIbHOCTHIO.

TpyAoBoe BoCIIUTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/O/I00Ms; UHTEPeCcoM K
pa3uuHbiM  cepaM  mpodecCUOHATBLHOM  JeSATe/IbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TMPUIOKEeHUSIMH, YMeHHEeM COBepIllaTb OCO3HaHHBIA BHIOOD
Oyayiieii mipodeccud W peanu30BbIBaTh COOCTBEHHblE JKM3HEHHBbIE TIJIaHbI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMY O00pa3oBaHHIO U
camMo0obpa30BaHUI0 Ha TMPOTSHPKEHWH BCel >KU3HW; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHIO B PEIIeHUH MTPAaKTHUEeCKUX 3a/lay MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

JKo0/I0THYecKoe BOCIIUTaHHe:

c(hOpMHUPOBAHHOCTBIO JKOJOTMUECKOW KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
COLIMaTbHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOJHON U COLMA/IbHOU
cpeibl, OCO3HaHWeM TJi00a7bHOrO  XapakTepa 9KOJOTMUeCKUX IMpo0seM;
OpHeHTallvell Ha TPUMeHeHWe MaTeMaTUUeCKWX 3HAaHWM [Jif pellieHus 3a/ayu B
o0macTh OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUM /11 OKPY>KaloILler Cpe/bl.

IleHHOCTH HAyYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTEI0 MHPOBO33peHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd U  OOI[eCTBEHHOW TMPAKTUKW, [TOHUMaHHEM
MaTeMaTUueCKOl HayKu KakK cdepbl uesoBeUeCKOUW [esTe/lbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAUMMOCTU [ijIS PAa3BUTHS I[UBHU/IM3ALMH; OBJIa/IEHHEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKOoW KY/JIbTYpOW KaK CpPeJCTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTeNbCKYH0 [esiTeIbHOCTh
WHAWBUIYaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATDI

MerTarnpeaMeTHbIe pe3y/lbTaThl OCBOEHUs TPOrpaMMbl y4ueOHOTO TpeaMeTa
«MaTemaTHKa» XapaKTepu3yrTCs OBJIaZieHeM yHUBepCaTbHbIMHU
nosHaeame/abHbIMU  OeliCmeUusiMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
Oelicmeusimu, yHUBEpCA/bHbIMU pe2yAsimugHbIMU Oelicmeusimu.

1)  YHueepcanbHble = no3Haeame/nbHble  Oelicmgusi,  obecneuusaiom
¢opmuposaHue 6a306bIX KOSHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcaioujeeo  Mupd;  NpuMeHeHue  /102UYecKUx,
uccnedosamenbCKuUx onepayutli, ymeHutli pabomams ¢ uHgopmayueti).

Ba3oBble lorHYecKue AeiCTBHs:

e BBIB/ISATh M XapaKTePU30BaTh CYIeCTBEHHbIe TTPU3HAKKA MaTeMaTUUeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHWN MEXAy TOHSATUAMH; (HOPMYJ/IUPOBATh
oripefieJieHUs]  TIOHATWUM;  YCTaHAB/IMBATb  CYIIIECTBEHHBIH  TIPU3HAK
K/acCUUKAI[UK, OCHOBaHHWS /i1 0000IIeHHsT W CpPaBHEHWs, KPUTEepUH
TIPOBOIIMOT'O aHa/IN3a;

e BOCIPUHMMATb, (OPMy/IUpPOBaTh U  TPeoOpa30BbIBATh  CYKAEHUS:
yTBEpAUTE/bHbIE W OTpHUIaTe/bHble, eJIWHUYHBbIE, YaCTHble U O0O0IIue;
YCJIOBHBIE;

e BBIAB/ATL  MaTeMaTH4YeCcKWe  3aKOHOMEDHOCTH,  B3aUMOCBSI3U |
npoTUBOpeunss B (akTax, [JaHHBIX, HAOJIOZEHUAX W YTBEPXKIEHUSX;



npejjlaraTh ~ KPUTEPUU /11 BBISIBJIEHHWS  3aKOHOMEPHOCTeM U
TIPOTHUBOPEYNH;

e JefaTb BBIBOJBI C WCIOJb30BAaHWUEM 3aKOHOB JIOTHKH, J€AYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/TFOUeHNU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

e TPOBOJUTH CaMOCTOSITE/TbHO JoKa3aTe/JlbCTBa  MaTeMaTHUUeCKUX
yTBepKAeHui (TpsiMbie W OT MPOTUBHOI0), BhICTPaUBaTh apryMeHTal[uIo,
TIPUBOJUTEL TIPUMEpPbI WM KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIeHUsI 1 BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3a7aud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus, BbIOMpaTh Haubosiee TMOAXOASIIUNA C YUYETOM
CaMOCTOSITE/TLHO BBIZIE/IEHHBIX KPUTEPHER).

Ba3oBble ncciiejoBaTe/IbCKUe AeHCTBUS:

e UCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie[0BaTebCKU UHCTPYMEHT TI03HAHUS;
dbopMyipoBaTh BOIIPOCHI, (PUKCUPYIOIMEe TPOTUBOpeYUe, TpobsemMy,
yCTaHaB/MBaTh HMCKOMOe HW  JaHHOe, (OpPMHUPOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

e TPOBOJUTH CaMOCTOSITE/TEHO CTUTAaHUPOBAHHBIM 9KCTIePUMEHT,
WCC/iejoBaHUe TI0 YCTAaHOBJEHWI0 O0COOeHHOCTel MaTeMaTUueCcKoro
00BeKTa, SIB/IEHHSI, TIPOIIECCA, BBLIABJEHUIO 3aBHUCHMOCTEH MEXIy
00BeKTaMHU, SIBJIEHHSIMU, TIPOIeCCAMU;

e camMmocTosATeNnbHO (OpMyJ/IMpPOBaTh 00006IeHNs U BBIBOBI TI0 Pe3y/ibTaTaM
TIpOBeJEHHOT0 HaOJMIO/IeHNs, MCC/Ie[lOBaHUs, OLleHUBaTh [OCTOBEPHOCTh
TI0JTyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

e T[IPOTHO3WPOBaTh BO3MOJKHOE Pa3BUTHE IIpPOllecca, a TaKXKe BBIJBUTATh
TIPE/ITI0/I0’KEHHS O eT0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabota ¢ nuaopmanmeii:

e BBIABJATL AeGHUIUTHI WHGMOPMAI[UH, JaHHBIX, HEOOXOAUMBIX /I OTBETa
Ha BOTIPOC U /IS PellleHus 3a/au;

e BbiOMpaTh UWHGOPMALMIO W3  WCTOYHWUKOB  PA3/IMUHBIX  THUIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPETUPOBATh UH(POPMAIUIO
Pa3IMUHBIX BHUIOB 1 (hOpM IIpe/[CTaB/IeHHUS;

e CTPYKTYPHPOBaTh MH(OPMAIHIO, IPE/ICTAB/IATh €€ B pa3/IMUHbIX (hopMax,
WJUTIOCTPUPOBATh rpaduuecKu;

e OL|eHUBATh HaZIE>KHOCTh vHbopMaIuu 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBaHHBIM KPUTEPHSIM.

2)  YHueepcaibHble KOMMyHUKamueHble Oelicmeus, obecnheuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHBIX HABLIKO8 00YUarOWUXCHL.

Oouenue:



BOCIIDUHUMAaTh W (OPMYy/JUpPOBaThb CYXKJEHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/ISIMU 0011leHusT; SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsi B YCTHBIX U TMHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS 0
XOJly pelleHus 3a/laui, KOMMEHTHUPOBATh MO/TyUYeHHbIN pe3yJ/IbTarT;

B X0/ie 00CYKZieH!s 3a/laBaTh BOIIPOCHI MO CYI[eCTBY 00CYK/IaeMOii TeMbI,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh UjleH, Halle/leHHbIe Ha TMOMCK
pellieHus; COTMOCTaB/SATh CBOU CYXXIEHUSI C CYXIEHUSIMU [JPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/Muue U CXOZACTBO TMO3MIU; B
KOppeKTHOU (popMe hopMyIMpoBaTh pa3HOTaCcUsi, CBOU BO3PaKeHHsI;
Npe/CTaB/iATb  pe3y/ibTaTbl  pelleHus  3aJauyd,  SKCIIePUMEHTa,
WCC/IeJOBaHUS],  TPOEKTa;  CAMOCTOSATeNbHO  BbIOMpaTh  (dopmar
BBICTYTUIEHUSI C YUETOM 3a/lay Mpe3eHTalui U 0COOeHHOCTel ayAUTOPHUH.

CoTpyaHNUYeCTBO:

3)

NMOHUMAaTb W WCMO/b30BaTh  IpEUMYI[eCTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOM pabOThI MPH pellleHrH yueOHBIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JleSITeJIbHOCTH, TIJITAHUPOBAaTh OpTaHU3AIMI0 COBMECTHOMN
paboThI, pacripesiesisiTb BUbI paboT, 10roBaprUBaThCs, 00CYKJaTh ITPOLIeCC
1 pe3ysbTar paboThl; 000011]aTh MHEHUS HECKOJILKHUX JTFO/IeH;
y4acTBOBaTh B IPyNmnoBbIX hopMax paboTsl (00CyKaeHus1, 00OMeH MHEHUH,
«MO3TOBbIe IITYPMbI» W WHBIE); BBITIOJIHATL CBOIO YaCTh pabOThI U
KOODAWHUPOBaTh CBOM [I€MCTBUSI C [DYTMMH ujleHaMd KOMaH/bI;
OlIeHMBaTh KaueCTBO CBOEro BKJaZia B OOIWI TPOJYKT TI0 KPUTEpHSM,
cchopMy/TMPOBAHHBIM YUaCTHUKAMH B3aUMO/I€HCTBHSI.

YHugepcanbHble ~ pezynsimueHble  Oelicmeus, obecneuusarom

¢opmuposaHue cMbIC08blX YCMAHOBOK U HCU3HEHHbIX HABbIKOB AUYHOCMU.
CamoopraHusanus:

COCTaBJISATH IJ/1aH, a/ITOPUTM PeIlieHus 3a/jlauu, BbIOMpATh Cr1iocob pereHust
C YUETOM UMEIOIIUXCSI peCyPCOB Y COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTHUPOBATh BaPUAHTHI pellleHUid C yUéTOM HOBOM
vH(opMaluu.

CaMOKOHTPO/Ib:

BJaZIeTh HAaBbIKaMU T[0O3HAaBaTeIbHOW peeKCMd KakK OCO3HaHUs
COBepLIaeMbIX JeMCTBUMA M MBICIUTENBHBIX MPOLECCOB, UX Pe3yJIbTaTOoB;
BraZeTb crocobamMy CaMOIIPOBEPKH, CaMOKOHTpOJS —Tpoljecca U
pe3yJibTaTa pellleHrsi MaTeMaTUUeCKOM 3a/auy;

Npe/IBUeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TPU peIlIeHUH
3a/jlauyi, BHOCWUTb KODPEKTHBBI B [eSITeIbHOCTb Ha OCHOBE HOBBIX
00CTOSITeNILCTB, JJAHHBIX, HAl/IEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



e OI[eHMBATh COOTBETCTBHE pe3yJ/ibTaTa I1[eli W YCAOBUSM, OOBSICHSTH
TPUYMHBI [JOCTWKEHUsS WIN HeJOCTHW)KeHUsl pe3yJ/bTaTOB [esaTe/bHOCTH,
HaXO/IUTh OIIMOKY, AaBaTh OLIEHKY MPHOOPeTEHHOMY OIIBITY.

INPEJIMETHDBIE PE3YJ/IBTATDI
10 K/TACC

OmneprpoBaTh MOHATUSIMH: TOUKA, MPsiMasi, MJIOCKOCTb.

[TpyMeHSATb aKCMOMBbI CTEpEOMETPHUH W CJIe[CTBUS W3 HUX TIPU peIlleHun
reoMeTpUUeCKHX 3a/[au.

OmnepupoBaTh MOHATUSAMU: NAaPA/UIe/IbHOCTb U MePIEeHUKY/IIPHOCTD TPSIMbBIX
Y TIJTIOCKOCTEH.

KnaccudunpoBaTe B3aMMHOe pacIio/IO’KeHHe TIPSIMBIX U TUIOCKOCTeH B
TIPOCTPaHCTBE.

OrnepupoBaTh TIOHATUSIMM: [BYTPAHHBIA YTr0oJ, TPaHW [JBYTPAHHOrO YTJIa,
pebpo ABYrpaHHOTO yTJjla; JIMHEWHBLIM Yo/ ABYTPAHHOrO YIJIa; IpajyCHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TIOHSATHSIMU: MHOTOTDAaHHUK, BBIMYK/JbIM W HEBBITYKJ/IbIU
MHOTOTPaHHHMK, 37IeMeHThl MHOTOTDaHHUKA, TIPaBU/IbHBIM MHOT'OI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHHMKOB (TTMpaMu/a; IpPH3Ma,
TIPSIMOYTOJIbHBIN Maparuiesnenuries, Ky0).

KnaccuduipoBaTb ~ MHOTOTDaHHUKH,  BbIOMpass ~ OCHOBaHUSI /IS
K1accuduKaiuu  (BBIMYK/Ible YW HEBBIMYK/Ible MHOTOTPAHHUKW; TPAaBU/IbHBIE
MHOTOTPAaHHUKHU; MPsIMble ¥ HaK/IOHHbIE PHU3MBI, TTapasijie/ienuIe/ibl).

OmneprpoBaTh MOHATUSMU: CEKYII[asi TJIOCKOCTh, CeueHre MHOTOIPAaHHUKOB.

OOBSACHITH TIPUHIIUIIBI TIOCTPOEHUST CEUEHUH, UCTIONb3YsI METOZ, C/Ie/IOB.

CTpouTb CeueHWss MHOTOTPAHHHMKOB METOJOM  CJIe/IOB,  BBITIOJHATh
(BBIHOCHBIE) TIIOCKHE YEPTEeKW W3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKY, CHU3Y.

Pemrath 3a/jauy Ha HaXOXKJeHWEe reOMeTPUUYEeCKUX BETMUMH 10 00pasiiaM Wiu
a/IfOpUTMaM, TIPUMEHSII W3BeCTHbIE aHA/IUTUYEeCKWe METOAbl TPH pelleHUu
CTaH/JaPTHBIX MaTeMaTHUeCKHMX 3a/lau Ha BBIUMC/IEHHE PAaCCTOSTHUM MEeXAY ABYMsI
TOUYKaM{, OT TOUKM [0 TIPIMOM, OT TOUKH [0 IUIOCKOCTH, MEeXAY
CKPEIVBAIOIUMUCS TTPIMBIMH.

PeliaTh 3aZiauM Ha HAXOJKZEHHE TeOMEeTPUUeCKHX BeJIMUYMH T10 0Opa3iiaM Uiu
aJIfOPUTMaM, TIPUMEHSII W3BECTHble aHaMTUUeCKWe METObI TPH PpelleHuH
CTaHJAPTHbIX MaTeMaTHYeCKMX 3aJad Ha BbIUWC/IEHWE VIVIOB  MEXIy
CKDEIVBAIOIUMHUCS  TIPIMBIMH, MEXIy TIPIMOH M  IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, [IBYTPaHHBIX YTJIOB.



Bbruncsiate 00bEMBI U TJIOIAIU TOBEPXHOCTEM MHOTOIPaHHUKOB (TIpH3Ma,
nupaMyza) C T[pyvMeHeHueM (OpMy/; BBIYMC/IATH COOTHOLUEHUS MeXAy
TUIOIIA/IIMU TIOBepXHOCTel, 00béMaMu 10I0OHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUSAMH: CHMMETpPUSI B IIPDOCTPAHCTBe; LIEHTP, OCb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OChb U IJIOCKOCTb CUMMETPUU (PUTYDBI.

W3BnekaTb, TmpeoOpa3oBbiBaTh M HHTEPIIPETHPOBaTh HMH(OPMALUI0 O
MPOCTPAaHCTBEHHBbIX TeOMeTPUYeCKUX (Urypax, rnpefCcTaBJIeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMmeHATb reomeTpuyeckue (HakTbl [Jis peLleHds CTepeoMeTpUYeCKUX
3a/a4, MpeAroarawluxX HeCKOJIbKO 1IaroB pelleHts, ec/id yCI0BUSsl IPUMeHeHUs!
3a/laHbl B SIBHOM (hopMe.

[IpumeHAT,  TpOCTellllMe TIpOrpamMMHble CpeACTBa W 3JeKTPOHHO-
KOMMYHUKALMOHHBIE CUCTEMBI [IPU PeLleHnH CTepeoMeTPUYeCKrX 3a/ad.

[TpuBoguTE TNpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeN B TNpUpoJe U
)KWU3HU, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F'eOMeTPUU B UCKYCCTBe.

[IpumMeHATh TOy4YeHHble 3HAHWSl Ha IIPAKTHKe: aHa/JIW3UpPOBaThb peasbHble
CUTyalluM W TPMMEHSITb W3yueHHble TOHATHS B IIpolLlecce TIOMCKa peLleHUs
MaTeMaTHueCcKd CQOpMy/IMpOBaHHOW mpobseMbl, MO/|eMpOBaTh peasbHble
CUTyallUM Ha s3bIKE TeOMeTPUH, WCC/Ie[0BaTh [IOCTPOEHHbIE MOJENU C
MCTI0/Tb30BaHNEM reOMeTPUUYeCKUX TIOHSITUM U TeopeM, arrapara ajare0pbl; peliarhb
NIpaKTUYeCKHe 3a/lauy, CBSI3aHHble C HAXOKeHUeM reOMeTPUYeCKUX BeJTUUH.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
Ko/muecTBo yacoB
No HaumeHoBaHue pa3je/ioB U TeM JneKTpoHHbIe (1{u¢poBHIe)
KonTpo/ibHbI IIpakTHUyeckue
n/n NporpamMMsI Bcero oOpa3oBaTe/IbHbIE PeCypChI
e paboTbl padoThI
1 BBezienue B cTepeoMeTpHIO 10 https://m.edsoo.ru/C503R7VIP
[IpsiMble U MJIOCKOCTYU B IIPOCTPAHCTBe.
2 P poctp . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapasnenbHOCTh NPSAMBIX Y IJIOCKOCTer
[leprieHAUKYIAPHOCTB TPSAMBIX U
3 PrIeHA Uy P P 12 https://m.edsoo.ru/V6I1APUCD
IIJIOCKOCTen
4 Yrbl MeXXAy NPSAMBIMU U IJIOCKOCTAMU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHororpaHHUKU 11 1 https://m.edsoo.ru/XPWIUSFB2
6 OO6BEMBI MHOTOTPDAHHHUKOB 1 https://m.edsoo.ru/010FX2SJB
7 IToBTOpEHME: CeueHNs, PACCTOSAHUSA U YTJIbI 4 1 https://m.edsoo.r/L1IAAMHO3D
OBHIEE KOJIMYECTBO YACOB I10 68 5 0

[TPO'PAMME



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

ITIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ko/muecTBo yacos
No Mara J/eKTpoHHbIe IU(poBbIe

Tema ypoka Konrtponbnsbie | IIpakTuuecku
n/n Bcero u3ydeHusi | oOpa3oBarebHbIE PecypChl

padoThI e padoTbI

OCHOBHBIE [TOHATUS
CTepeoMeTpHUM: TOUKa, NpsMas,
IJIOCKOCTh, IPOCTPAHCTBO.
I[TpaBusa n3obpakeHus: Ha
PUCYHKaXx: N300pakeHUsI
TIJIOCKOCTeH, Napasiie/bHbIX
NpSIMBbIX (OTPe3KOB), CepeiuHbI
oTpe3Ka

1 https://m.edsoo.ru/D3VCJ7UN4

ITonsTHSA: NTepeceKaroLecs
2 IUIOCKOCTH, ITepeceKaroluecs 1 https://m.edsoo.ru/NR6VJYCGK

npsmas 1 1j10CKOCTb

ITonsaTHsA: epecekaroLecs
3 IVIOCKOCTY, IepeceKaroluecs 1 https://m.edsoo.rt/O6RNDFAMO

npsMasd U IJIOCKOCTb

3HAaKOMCTBO C MHOTOTPaHHHKaMH,
1300pa’keHrue MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha TIPOEKIMOHHBIX
yepTeXKax

1 https://m.edsoo.rt/KMUQPILLO

HauanbHble cBefieHus 0 KybOe 1
nupamujie, uxX pasBépTKU U
mopenu. CeueHus
MHOI'OTPaHHUKOB

1 https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/D3VCJ7UN4

HauasnbHble cBefieHUs 0 Kybe U
nvpamu/ie, UX pa3BépTKU U
Moienn. CeueHust
MHOT'OI'DaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

[MoHsiTHE 06 aKCMOMAaTHYeCKOM
TIOCTPOEHNUH CTepeOMeTpPHUHU:
aKCHOMBI CTEPEOMETPUH U
CJ/IefICTBUSL U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[ToHsiTve 06 aKCMOMAaTHYeCKOM
TIOCTPOEHNUH CTePeOMeTpPHUHU:
aKCHOMBI CTEPEOMETPUH U
C/1eCTBUS U3 HUX

https://m.edsoo.rt/DUKAX7QE1

[MoHsiTvie 06 aKCMOMATHYECKOM
NOCTPOEHUU CTepeOMeTpUU:
aKCHOMBI CTEPEOMETPUH U
C/1eCTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

IToHsATHEe 00 aKCHOMAaTUYECKOM
TOCTPOEHUU CTEPEOMETPHH:
AaKCHUOMBI CTEPEOMETPUH U
C/IeICTBUS U3 HUX

https://m.edsoo.ru/I3A98J679

11

BsanmHoe pacrionokeHue
NPSIMBIX B [IPOCTPAHCTBE:

repecekaromyecsd, rapa/jijie/ibHbIe

" CKpelrBaroiiecd rnpsmbie

https://m.edsoo.ru/ITUTW8KR5Q

12

[TapanienpHOCTb NPAMBIX U
TJIOCKOCTEH B NIPOCTPAHCTBE:
Trapasuie/ibHble MpsiMble B
MIPOCTPaHCTBe; Mapasiie/IbHOCTb
TPEX MPSIMBIX

https://m.edsoo.ru/CS9VLQLH6



https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/1MQ3AJ3S5

HapaJIJIe.IIBHOCTb MpAMBIX U
TIJIOCKOCTeH B MMPOCTPAHCTBE!

13 . https://m.edsoo.ru/PO5J6D23U
[TapannenbHOCTb TIPAMOM U
TIJIOCKOCTH
YTIbl € COHarpaB/ieHHbBIMU

14 https://m.edsoo.ru/LLJAVHVBW
CTOpOHaMU
Yron me MpSIMBbIMU B

15 PRAY TP https://m.edsoo.rt/KGIM8OEUK
TPOCTPaHCTBe
Yron me MPSIMBIMU B

16 KAy TP https://m.edsoo.ru/24LVWHIVS8
TPOCTPAHCTBE
[TapaniebHOCTh TJIOCKOCTeM:

17 https://m.edsoo.ru/BUSTQ9HZT
rapa’siieJibHble TJI0CKOCTH
CaoticTBa napanienbHbIX

18 . https://m.edsoo.ru/OKQQK2ABA
TIJIOCKOCTeN
[TpocTeiirie MpOCTpaHCTBEHHbIE

19 (Yrypel Ha MJIOCKOCTHU: TETPas3Ap, https://m.edsoo.ru/MRT13XP79
KyO, rapa’isiesienuries

20 [TocTpoeHue ceueHuit https://m.edsoo.ru/DI3AX05J8

21 [TocTpoeHue ceueHui https://m.edsoo.ru/20GC3ZPIP
KonTponbHast paboTa 1o Teme
"[IpsiMble U TIJIOCKOCTH B

22 P https://m.edsoo.ru/BI405QJEB
nipoctpaHcTBe. [1apaniensHOCTD
TIPSIMBIX U TIJIOCKOCTeN"
[TeprnieH MKy ASIPHOCTD MPSIMOW U

23 TJIOCKOCTU: MePHeH/UKYJISIpHbIe https://m.edsoo.ru/RN45YBO8R
TIpsIMble B TIPOCTPaHCTBe
[IpsiMble napasinesnbHbie U

24 P P https://m.edsoo.ru/32MXRZDDIL,

nepneHguKyJ/isipHbI€ K IJIOCKOCTHU



https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/PO5J6D23U

25

HpHMLIe Mapa/iyie/IbHbIE 1

nepneHauKyJ/sipHbIE K IMIJIOCKOCTHU

https://m.edsoo.ru/JPUOTOI3N

26

[TpusHak neprneH UKy /ISIPHOCTH
MPSIMOM M TJIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

[TpusHak neprneH uKy/ISIpPHOCTH
MIPSIMOY Y TUVIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o nipsimMoit
TeprieH/IUKYISIpHOM T/I0CKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o TipsimMoit
TieprieHIUKYJISIPHOM MJI0CKOCTH

https://m.edsoo.ru/81R5KU5RJ

30

Teopema o nipsiMor
nepIeH/IMKYJISIPHOM [IJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[TeprieHAMKYSID Y HAKJIOHHBIE:
paccTosiHue OT TOYKH 0
TIJIOCKOCTH, PaCCTOSIHUE OT
TIPSIMOM /10 TIJIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[TeprieHAMKYSID ¥ HAK/IOHHBIE:
pacCcTosiHUe OT TOUKH /10
IJIOCKOCTH, pacCTOSIHHE OT
TIPSIMOM /10 TIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[TeprieHAMKYSID ¥ HAK/IOHHBIE:
pacCTosiHUe OT TOUKH 10
IIJIOCKOCTH, paCcCTOSIHHE OT
MPSIMOM 10 TIJIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[TeprieHKy/IIp Y HAK/IOHHBIE:
paccTosiHue OT TOUKHU JI0
MJIOCKOCTH, pacCTOSIHUE OT
MPSIMOU 10 TIJIOCKOCTH

https://m.edsoo.ru/6P5BVV34R



https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/JPUOT0I3N

35

YT/bl B MPOCTPAHCTBE: YTOJ
MEXXy TIPSIMOM U TJIOCKOCTBIO

https://m.edsoo.ru/PSFIXUA1I

36

[IByrpaHHbIN yroJ, TUHENHbIN
yroJ ABYTPaHHOro yria

https://m.edsoo.ru/6R4A0EOMD

37

[IByrpaHHbIN yroJ, JTMHeNHbIN
yroJ1 BYTPaHHOIO yrja

https://m.edsoo.ru/ML0ZZYZC7

38

[TeprieHAUKYISIPHOCTD
IIJIOCKOCTEN: MPU3HAaK
TIepreHJUKY/ISIPHOCTH JBYX
IIJIOCKOCTeN

https://m.edsoo.rt/YRQDSM9NH

39

[TeprieHAUKYIIPHOCTH
TIJIOCKOCTeN: Mpr3HaK
TepreHUKY/ISIPHOCTU JBYX
IJIOCKOCTEMN

https://m.edsoo.ru/DY2AF84T2

40

[TeprieHAUKYISIPHOCTD
TIJIOCKOCTeN: Mpr3HaK
TMeprieHJUKYISPHOCTH ABYX
TIJIOCKOCTe!

https://m.edsoo.ru/TS8OA9INH?2

41

Teopema o Tpéx
repreHuKyaspax

https://m.edsoo.ru/OWS5LZ1RVZ

42

TeopeMa 0 Tpéx
repreHAuKYyasipax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
TepreHguKy/sipax

https://m.edsoo.ru/OWG81WDV3

44

KonTtponbHas paboTa o reMam
"[leprieHAVKYJIIPHOCTD MPAMBIX U
=

IUIOCKOCTeR" U "YTJIbl MeXay
MPSAMBIMU U TIJIOCKOCTAMU"

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/PSFJXUA1I

45

ITouaTHE MHOrOrpaHHUKa,
OCHOBHbIE 3/IeMeHThI
MHOI'OTPaHHUKA, BBINYKI/Ible U
HEeBBINYKJ/Ible MHOTOIDaHHUKU;
pa3BépTKa MHOTOTPaHHUKA

https://m.edsoo.ru/L5FTEZ8QX

46

[Ipu3ma: n-yronbHasi IpU3Ma;
IPaHU U OCHOBAHUSI TIPU3MBbI;
npsiMasi U HaKJIOHHasi IPU3MBI;
OoKoBast 1 TI0/THast TIOBEPXHOCTh
TIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
MIPSIMOYTOJIbHBIN
rapa’suiesieniures] U ero CBOKMCTBa

https://m.edsoo.rt/ITCOB1WIO

48

[Mupamunza: n-yronbHas
nvpamu/ia, TpaHu U OCHOBaHHe
NpaMuyzbl; OOKOBast U MOJTHAsT
TIOBEPXHOCTb NTMPaMHU/bl;
TIpaBU/IbHAs U yCeuéHHas
nupaMuza

https://m.edsoo.ru/ITOFX00PA

49

[TpaBU/IbHbIE MHOTOTPAaHHHUKHU:
TIOHATHE TPABUILHOTO
MHOTOT'pDaHHMKA; TTPaBU/IbHAST
TIpY3Ma U MpaBWIbHAasl MMPaMU/IA;
TIpaBU/IbHAS TPEYTOJIbHAST
TMpaMK/ia ¥ TPaBUIbHBIN
TeTpas3p; Kyb

https://m.edsoo.rt/LWNGFZTWE

50

IIpencraBienue o NpaBUIBHBIX
MHOTrOTpaHHUKaX: OKTas3/p,
J0JeKas p U UKocasp.

https://m.edsoo.ru/06SHO2IDD



https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/L5FTEZ8QX

CumMeTpus B IIPOCTPAHCTBE:
CUMMEeTPHSI OTHOCHUTE/IbHO TOUKH,
TIPSIMOM, TUIOCKOCTH. DJIeMEHThI

51 1 https://m.edsoo.rt/SWEUC9ENR
CUMMETPUU B MUpaMuZax,
rapa’siiesienureiax, NpaBUIbHbIX
MHOTOTrpaHHUKaX
Brluriciienue 31eMeHTOB
52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4MN760
JiMaroHasu, yribl
[Tnomazb 60KOBOM MOBEPXHOCTU
Y TIOJTHOW TIOBEPXHOCTH MPSIMOM
53 TIPU3MBI, TIOIalb OCHOBAHUM, 1 https://m.edsoo.ru/SQY9XSIL6
TeopeMa 0 60KOBOM MOBEPXHOCTH
TIPSIMOU NIPU3MBI
[Tnoma e 60KOBOY MOBEPXHOCTH
Y TIOBEPXHOCTU MPaBUIbHOM
54 NpaMU/ibl, TeopeMa O IIOLaAu 1 https://m.edsoo.ru/R22FHBG60
OOKOBOIi TIOBEPXHOCTH
yCeUEHHOU MUPaMU/IbI
55 Konrponras pabora no Tewe 1 https://m.edsoo.rt/VHYNJQMQD
"MHororpaHHuku"
56 [MonsiTvie 06 06BEMeE 1 https://m.edso0.rt/GM1LC394G
57 OOBEM TTHPAMU/TBI 1 https://m.edsoo0.ru/B307P8WTC
58 OO6BEM TTUPAMU/TBI 1 https://m.edsoo.ru/PQZIED3YF
59 OO0BEM MUPAMU/IBI 1 https://m.edsoo0.ru/RZ8BITMU9
60 OO6BEM MUpaMuUIbI 1 https://m.edsoo.ru/OHRFO2LCT
61 OO0BEM TIPU3MBI 1 https://m.edsoo.ri/YEQP637ZD4
62 OO6BEM MpU3MBI 1 https://m.edsoo.ru/B46EMRRGE



https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SWEUC9ENR

63

OO6BEM TIPU3MBI

https://m.edsoo.rt/FIMQW6KFT

64

KoHtposbHast paboTa 1o Teme
"O6BEMBI MHOTOTPaHHUKOB"

https://m.edso0.ru/23S50180N

65

[ToBTOpeHue, 006001IIeHNE
CcUCTeMaTH3aLus 3HaHUM.
[TocTpoeHue ceueHuii B
MHOTOrpaHHUKe

https://m.edsoo.rt/KXTOCIOJG

66

[ToBTOpEHME, 06006IIEHHE
CUCTeMaTH3aLUs 3HaHUM.
BbluncieHre pacCTOSIHUN: MeXAy
[BYyMs TOUKaMH, OT TOUKH /10
MIPSIMOM, OT TOUKH [0 MJIOCKOCTH,
MeXX/ly CKpeLMBaroLIMUCS
MIPSIMBIMU

https://m.edsoo.ru/HKP6I3JUC

67

WToroBasi KOHTpO/IbHAsI paboTa

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpeHue, 06001IeHIE
CHUCTeMaTH3aLus 3HaHUM.
BbruricsieHue yriioB: Mexay
CKpelLMBaLMUCS TIPSIMbIMH,
MeXXy MPSIMOM U TJIOCKOCTBIO,
JBYTPaHHbIX YIJIOB, YIJIOB MEXIY
TJIOCKOCTSIMA

https://m.edsoo.ru/X7CJU5LO0

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

68



https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/FIMQW6KFT

TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

10 KJ/TACC

Kopg,

NMpoBepsieMor
0 pe3yjbTarTa

IIpoBepsieMble NMpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI CPe/JHEro 001ero 06pa3oBaHus

7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, MpsiMasi, TVIOCKOCTh
- [IpyvMeHSITb aKCHOMBI CTePeOMeTPUU U CJIe[ICTBUSI M3 HUX TPU pelleHrur
' reoMeTpUUeCcKuX 3ajau
73 OnepupoBaTh TOHATUSIMU: T[apajylelbHOCTb M IepeHAUKY/ISIPHOCTh
- MPSIMBIX U [JIOCKOCTEN
74 KnaccuuimpoBaTe B3auMHOe PacIioioKeHWe TPSMbIX U TJIOCKOCTeH B
' MIPOCTPaHCTBe
OnepupoBaTh MOHATUSIMU: [IBYTPAHHBIA yroJl, TPaHU ABYI'PaHHOIO YIVIa,
7.5 pebpo JBYTpaHHOTO yTJIa, TMHEWHBINA Yro/l JBYTPAHHOTO YTJIa, TPayCHast
Mepa /IByTpaHHOr o yrja
76 OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBIMYK/bIA W HEBBINYK/bIN
' MHOT'OT'PaHHUK, 371eMeHTbl MHOTOTPaHHHMKa, MPaBU/IbHbIA MHOTOIPaHHUK
77 Pacrio3HaBaTh OCHOBHbIE BH/[bl MHOI'OTDAaHHMKOB (MMpaMuza, TpU3Ma,
' MIPSIMOYTOJIBHBIN Tapasuienenurnes, Ky0)
KnaccuduipipoBaTh  MHOTOTDaHHUMKM,  BbIOMpasi  OCHOBaHWS IS
- Kjaccudukaluu  (BBIMYK/Ible U HEBBINyK/Ible  MHOTOrPaHHUKH,
' NpaBU/bHbIE MHOTOTDAaHHUKYM, TMpsIMble M  HAaK/JIOHHble IIPU3MBI,
rapasuiesienumne/bl)
79 OnepupoBaTh TIOHSATHUSIMU: ceKy1as TIJIOCKOCTB, ceyeHue
' MHOIOI'PaHHUKOB
210 OOBSICHATL ~ NPUHLMITBI  [IOCTPOEHUs]  CeYeHHWl  MHOrOrPaHHUKOB,
. VICTIONBb3YSI METO/], CTIeZI0B
711 CTpouTb ceueHUs] MHOTOTPAaHHHMKOB MeTO/IOM CJIe[|OB, BBINO/HATh

(BBIHOCHBIE) TIJIOCKHE YEePTEeXKHW U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:




BU/I, CBepXY, COOKY, CHU3Y

7.12

Peliath 3a/jauv Ha HaxOXK/JeHUe reOMeTPUYeCKUX BeJMUMH 10 obpastiam
WA aAropuTMaM, TNPUMeHsisl M3BeCTHble aHaIUTUYecKhe MeTO[bl IpU
pellleHMy CTaHJAPTHBIX MaTeMaTH4yeCcKuX 3a/lad  Ha BbIYMC/IEHHE
pacCTOSIHUN MeXXZy BYMsI TOUKaM{, OT TOYKM JI0 MPSIMOM, OT TOUKU 0

TIJIOCKOCTH, MEeXAY CKpellMBaroIMMUCS IPIMbIMU

7.13

Permiath 3a/jauv Ha HaXOXK/eHHEe reoOMeTPUUeCKUX BeIMUWH 1Mo oOpasijam
WU alropuTMaM, MpUMeHsisi W3BeCTHble aHaIUTHYeCKue MeTO/bl MpHU
pellleHn CTaHJapTHBIX MaTeMaTUueCKUX 3a/lad Ha BBbIUMC/IEHUEe YIJIOB
MeX/ly CKpelMBaLMMUCS TPSIMbIMHA, MeXAY TPSIMOM U TJIOCKOCThIO,

MeX[y TJIOCKOCTSIMH, JBYTPaHHbIX YIJIOB

7.14

Beruncnate 00bEMBI M TUIOM3AM  TIOBEPXHOCTEM MHOTOTDAaHHUKOB
(npu3Ma, nupamuza) ¢ NpuMeHeHreM (OpMYJI, BEIUKUC/ISTh COOTHOLLEHUST
Mexay T/IOLIA/ISIMU MOBEPXHOCTeH, 00bEéMaMu 10/J00HBIX

MHOI'OrpaHHHUKOB

7.15

OHepI/IpOBaTb MOHATUAMU: CUMMETPHA B TPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTb CUMMETPHH, LIEHTP, OCh U IVIOCKOCTb CUMMETPHU (PUTYPbl

7.16

V3BnekaTh, MpeoOpa3oBbIBaTh M WHTEPIIPETHPOBATh WH(OPMAIUIO O
MPOCTPAHCTBEHHBbIX T'eOMeTpUUeCKUX (Urypax, Mpe/AcTaB/leHHYI0 Ha

yepTeXXaxX U pUCyHKax

7.17

[TprMeHSTH reomeTpuueckre (akThl [/1s1 pellleHUs] CTepeoMeTpPUUYecKUX
3afiay, Ipejro/aratolliiX HeCKOJbKO I1aroB peLIeHus, eCId YCIOBUS

TIpUMeHeHUs 3a/laHbl B SBHOU (popMme

7.18

[IpyMeHATbL MpOCTelilllie TIpOrpaMMHbIE CpPeACTBAa U 3JeKTPOHHO-

KOMMYHHKALIMOHHBIE CUCTEMBI ITPpU peIeHWHU CTEPEOMETPHUYECKUX 3da4

7.19

HpI/IBOAI/ITL MMpUMeEPbI MaTEMATUYECKUX BHKOHOMepHOCTeﬁ B IIpUpoje "

JKW3HH, PACIIO3HABATE IIPOsIB/IEHHE 3dKOHOB reOMeTpPUHr B MCKYCCTBeE

7.20

[TpuMeHSTD T0/TyueHHbIe 3HAHUS Ha TIPaKTHKe: aHAJTU3UPOBaTh peasibHble
CUTyalldd U TIDUMEHSATb U3yueHHble TIOHATHUS B TpOIlecce TIOUCKa
peleHust MaTeMaThuecKu cchopmy/IMpoBaHHOM 1po6IeMbI,
MO/Ie/TMPOBaTh peasbHble CUTYal[Ud Ha sI3bIKe TeOMEeTPUHU, UCCIIe[J0BaTh
MOCTPOEHHbIE MO/Ie/TM C WCTIOh30BaHUEM TeOMEeTPUUYECKUX TIOHATUN U
TeopeM, arrapara ajareOphbl, pelaTh MPaKTUYecKre 3aflauk, CBsi3aHHbIE C

HaXOXXAeHUEM IreOMeTpUUYECKUX BEJIMUNH




ITPOBEPAAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

10 KJTACC

Kopg

HpOBEpHEMbIﬁ JJIEMEHT COAePKaHUA

I'eometpus

7.1

OCHOBHBIE TOHATUS CTepeoMeTpuM. TOuka, TpsiMasi, TJIOCKOCTb, TPOCTPAHCTBO.
[Mouatve 00  aKCMOMaTHYeCKOM  TIOCTPDOEHHWM  CTEPeOMETDUM:  aKCHOMBI

CTepeOMeTPUU U CJIe[ICTBUSI U3 HUX

7.2

B3auMHOe  pacriosiokeHHe TIPAMbIX B TPOCTPAHCTBE:  IepeceKaroluecs,
rapasie/ibHble M CKpeIllWBarolvecss TipsiMble. [lapasiiesibHOCTh TMPSIMBIX U
MJIOCKOCTe B TMPOCTPAHCTBe: TapajijiejibHble TIpsIMble B IIPOCTPAHCTBE,
rapasiie/ibHOCTh TPEX TIPSIMBIX, TMapajie/lbHOCTh MPSMON M TUIOCKOCTUA. YTJIbI C
COHArpaB/IeHHbIMU  CTOPOHaMH, Yrojl MeXJy TpsIMBIMAU B  TIPOCTPAHCTBE.
[MapanesbHOCT TVIOCKOCTEM: MapasuiesibHble MJIOCKOCTH, CBOWCTBA Mapasiie/bHbIX
riockocted. [IpocTeiiiiivie TpoCTpaHCTBeHHble (UTypbl Ha TIJIOCKOCTH: TeTpasp,

Ky0, rapasiesnernurej, MOCTPOEHHe CeueHUi

7.3

[TepnieHVKyIIPHOCTb TPSIMOM M TUIOCKOCTU: TepHeHAUKY/SIpDHble TIpsMble B
NIPOCTPAHCTBe, MpsiMble MapasiebHble U NepreH/IUKYJIspHble K IJIOCKOCTH, IIPU3HaK
MepreHAUKYISIPHOCTH TIPSIMOM U MJIOCKOCTH, TeOpeMa O MPsSIMOM NepreHAUKYISIPHON
IJIOCKOCTH. YIJIbl B TPOCTPAHCTBE: Yrojl MeXJy TMpsIMOM U IJIOCKOCTHIO,
[BYTPaHHbIM yroJj, J/IMHEWHBbIM Yyroa [ABYIrpaHHOro yrya. IlepneHaukynsp u
HaK/IOHHbIe: pacCTOsHWe OT TOYKM [0 TUIOCKOCTH, PAacCTOSIHME OT NPSAMOM [0
IUIOCKOCTH, TPOeKLUsl (PUrypbl Ha IUVIOCKOCTb. [leprneHAMKY/ISIpHOCTb MJIOCKOCTEeN:
NpU3HAK  [epNeHJVKY/ISIpHOCTHM  JBYX  IUlocKocTed. Teopema 0  Tpéx

TrieprieH/IMKyisipax

7.4

[ToHATME MHOrOrpaHHMKa, OCHOBHBIE 3/IeMEHTbl MHOIOTDaHHMKA, BBINYK/ble U
HEBBIMyK/Ible MHOTOIPaHHMKM, pa3BéPTKa MHOrorpaHHuKa. [Ipusma: n-yrosbHas
NpY3Ma, TPaHU U OCHOBAHHS TIPM3MBbI, TIpsiMasi ¥ HaKJIOHHasi TIpU3Mbl, OOKOBasi U
T10/1Hast TOBEPXHOCTh Mpu3Mbl. [lapanienenunes, NpsIMOYTO/IbHBIN Mapasuiesnenumnes
U ero cBorcTsa. [lupamuza: n-yrosnpHasi nupamMmuza, FpaHd U OCHOBaHWE TTUPaMU/bI,
GokoBasi U TMoJHasi MOBEPXHOCTb MUPaMU/bl, NIPaBW/IbHAs U yCeuéHHas NMpaMu/a.

DJIEMEHTHI MpU3Mbl W TMHMPpaAMMH/BI. HpaBI/IHBHbIe MHOT'OIrDAaHHHMKH:. TIOHATHE




MPaBWIbHOTO MHOTOTDAaHHUKA, MpaBW/bHAs MpU3Ma W IpaBWIbHasg MHUpaMH/a,
TIpaBU/IbHAS TPEYTOJ/IbHAs TTMPaMUZia ¥ TIPaBU/IbHBINA TeTpasap, Ky0. [TpeacraBieHue
O TIpaBWIbHBIX MHOIOIPaHHMKAaX: OKTas3/p, JAOAeKasAp M uKocasgpyrve CeueHus

MPpHU3MBI U TIMPaMHbI

7.5

CummeTpusi B TPOCTPaHCTBe: CUMMETPUsST OTHOCUTENbHO TOUKH, IPSIMOM,
IIJIOCKOCTHU. DJIeMeHTbl CUMMeTPUM B NTUpaMU/ax, napasvienenuresax, NpaBUIbHbIX

MHOI'OrpaHHHUKax

7.6

BbluricsieHne 371eMeHTOB MHOTOTDAHHUKOB: pEéOpa, AuWaroHamd, yribl. [lmomianb
OOKOBOI TIOBEPXHOCTH U TIOJTHOM TIOBEPXHOCTH TPSIMOM TIPU3MBI, ILIOIIATh
OCHOBaHHH, TeopeMa 0 OOKOBOM MOBEPXHOCTH TIPSIMOM MpH3MBbl. [1o11jasb 60KOBOM
TIOBEPXHOCTH W TIOBEPXHOCTH TIPABWIBHOW MMHUPAMU[bI, TeopemMa O TUIOL[ax

yceuéHHOU nupamMuel. [ToHsTHE 06 00bEMe. OO6BEM TTUPAMU/bI, TIPU3MBI

7.7

HOAO6HI:>IE TeJla B IIPOCTPAHCTBE. CooTHoI1eHus MeXAy IviomagamMmn HOBerHOCTEI‘/JI,

00BEMaMH MTOI00HBIX TeJT




ITPOBEPAAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHON OBPA30BATE/IbHOM
ITPOI'PAMMBI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kop ITpoBepsieMble TPe0OBaHKA K NMPeMETHBIM pe3y/IbTaTaM 0CBOeHHS
NPOBEpPsSieMOro | OCHOBHOI 00pa3oBaTe/IbHON NIPOrpaMMBbI CpeJJHero 001ero
TpeOoOBaHUSA oOpa3zoBaHusi

BnajmeHvie MeTo/jaMM [I0Ka3aTe/lbCTB, aJrOPUTMaMU pelleHus 3a7ay;
ymeHue (OpMy/UpOBaTh W OIEPUPOBaTh TOHSATUSIMU: OIpejiesieHue,
aKkCMoMa, TeopeMa, CJie/[CTBHe, CBOMCTBO, TPHU3HAK, [0Ka3aTe/lbCTBO,
PaBHOCH/IbHBIE (HOPMY/TMPOBKH; TIPUMEHSTh UX; yMeHue (hOpMYJTUPOBaTh
obpaTHOe U TIPOTHBOIIO/IOKHOE YTBEPXKEHHWEe, TPUBOAWTL TPUMEPHI U
KOHTPIPUMEDBI, HCII0/Ib30BaTh METOZ, MaTeMaTHUueCKOW WH/YKIUY;
MPOBOAUThL JlOKa3aTe/bHble pacCy)KAeHWs TPy pelleHuu 3ajady,
1 OLIeHMBAaTb  JIOTUYECKYI0  TIPaBUIbHOCTb  PacCyKAeHUM;  yMeHHe
OTepupOBaTh MOHSATUSIMU: MHOXXECTBO, TMOJAMHOXXECTBO, Orepalyyd Haj
MHO)KeCTBaMH; yMeHHe WCIO/b30BaTh TEeOPEeTUKO-MHOKeCTBEeHHBIN
armrapar Jjisi OTIMCaHUsl peayibHbIX TPOLIeCCOB U SIBJIEHUH U TIPU PelleHnH
3aZlau, B TOM UWCJe U3 JAPYruX YyueOHBIX TpEeJMETOB; yMeHHe
OrepyupoBaTh MOHATUAMMU: Tpad, CBsI3HBIN rpad, AepeBo, LMK/, rpad Ha
MJIOCKOCTH; yYMeHue 3aZlaBaThb U OMNUChIBaTh rpadbl Pa3IUUHLIMU

crioco6amu; UCTIOb30BaTh rpadbl MPH pellieHr! 3ajau

YMeHue orepupoBaTh MOHSATUSIMM: HaTypaJbHOE YMCJIO, LieJoe YUCJIO,
CTereHb C 1ie/IbIM TI0Ka3aTesieM, KOpeHb HaTypasbHOMN CTeleHH, CTereHb
C pauMoHaIbHBIM  TlOKa3arejieM, CTelleHb C  J1eICTBUTE/IbHbIM
rokasaresieM, JiorapuM UMCIa, CHUHYC, KOCMHYC U  TaHTeHC
MPOM3BOJIBHOIO YHKCJ/a, OCTAaTOK IO MOJYJII0, palMOHaJbHOe YHCIIO,
VMppalMOHa/IbHOE  YWC/I0,  MHOXECTBa  HATypa/ibHbIX,  LefbIX,
2 palMOHA/NbHBIX, [EHUCTBUTE/bHBIX UYHMCeJ; yMeHWe WCMO/b30BaTh
MPU3HAKW [Ie/TMMOCTH, HaUMeHbIIUNA OOIIui JeMuTe/lb U HauMeHblilee
ob1iee KpaTHOe, anropuT™ EBK/IW/A TIpY PeIleHu  3a/jau; 3HaKOMCTBO C
pa3/MyHbIMU  TIO3ULIMOHHBIMK ~ CUCTEMaMH  CUMCJ/IEHUs;  yYMeHHe
BBITTO/THATh BbIUKC/IEHWE 3HaueHWM W TipeoOpa30BaHUs BbIPaXKEHUH CO

CTereHsIMM M Jiorapudmamu, Tpeobpa3oBaHusi APOOHO-paI[MOHATBHBIX

BBIpa)KEHHﬁ; yYMeHHe OIeprupoBdTb ITOHATHAMM: IMOC/I€J0BATE/IbHOCTD,




apumeTrueckas Tporpeccus, reomeTpuvecKas rporpeccus,
OeckoHeuHO yObIBaroIasi TeoMeTpUuUecKasi TIPOTPecCHsi; yMeHHe
3a/jaBaTh 10C/Iel0BaTeIbHOCTH, B TOM UHMCJIe C [IOMOLLbI0 PeKyPPeHTHBIX
¢bopMyn; ymMeHWe OMNepupoBaTh TMOHSATUSIMU: KOMIIEKCHOE UHCIIO,
COTpsDKEHHBbIE KOMITJIEKCHBIE YMCJIa, MOAY/b U apIYMeHT KOMILIEKCHOTO
yncnia, ¢opMa 3anyMcyd  KOMIUIEKCHBIX —uWcen  (reoMeTpuueckas,
TPUTOHOMEeTpUYecKass W  aireOpavyeckasl); yMeTb  TPOU3BOJAWTH
apu(meTHuecKre [eWCTBUS C KOMIUIEKCHBIMM UHMC/IaM{; TPUBOJUTH
TpUMepbl  WCMO/b30BAaHUS  KOMIUIEKCHBIX  YKCeJ;  ONMepupoBaTth
MOHATUSIMUA: MaTpulia 2xX2 W 3X3, ornpeje/vre/ib MaTpPHULBI,

reoMeTpUUeCKHU CMBIC/I OTIpe/le/TuTelst

YMeHue oriepupoBaTh TMOHSATUSIMU: paliMOHa/bHble, MppalLMOHAa/bHbIE,
roKa3aTe/ibHble, CTeleHHble, JorapuMuueckue, TPUTOHOMETpUYECKHe
ypaBHEHHsI W HepaBeHCTBAa, WX CUCTEMbl; YyMeHHe OIlepupoBaTh
TIOHATUSIMH: TOX/IECTBO, TOXK/IeCTBEHHOe TipeoOpa3oBaHUe, ypaBHEHHe,
HEPaBeHCTBO, CHUCTeMa YpaBHEHUM W HEPaBeHCTB, PaBHOCHU/IbHOCTb
ypaBHeHW!, HepaBeHCTB M CHUCTeM; YMeHHe pellaTb ypaBHeHUs,
HepaBeHCTBa Y CHUCTeMbI C IOMOLLBI0 Pa3/IMYHBbIX IMPUEMOB; pellaTh
ypaBHEHHUsl, HepaBeHCTBAa M CHUCTEMbl C T[apaMeTpoM; TMPHUMEHSITh
yPaBHEHUsl, HePaBeHCTBA, UX CUCTeMbl /JIl pellleHUs] MaTeMaTH4eCKUX

3a4a4 M 3a[ida4 13 PA3/IMUYHbIX obsacreit HayKH U peaanoifl JKU3HHU

YMeHHe onepupoBaTh TMOHATUSMU: (YHKUMS, UYETHOCTH (YHKLUH,
MepUOANYHOCTh (DYHKLIMH, OTPAaHHUUEHHOCTh (YHKLUM, MOHOTOHHOCTB
¢byHKUMY, 3KCcTpeMyM (GYHKLMK, HauOoJiblllee U HaMeHblllee 3HaueHMst
(GyHKI[MM Ha MPOMeXKYTKe, HelpepbIBHasl (PYHKLIMSI, aCUMITTOThI rpaduka
(GbyHKUMY, TlepBasi U BTOpasi IPOM3BOHas (YHKLIMH, reOMeTpUYeCKUid 1
Gbu3nUecKdii CMBICT TIPOM3BOZHOM, IepBOOOpa3Hasi, OrIpe/e/éHHbIN
VHTerpaja; yMeHWe HaxXOJuTh aCHMMOTOThI Tpaduka (QyHKLUH; yMeHHe
BBIUMC/ISTE  TPOM3BOJHbIE CyMMbl, IIPOM3BEe/IeHMs, UacTHOIO M
KOMITO3ULIMK (PYHKIMH, HaXO[WUTh ypaBHeHHe KacaTeJbHOM K rpauky
(GyHKUMY; yMeHHe HaXO[UThb TPOW3BOJHbIE 3/ieMeHTapHbIX (YHKLWH;
yMeHHe WCI0/Ib30BaTh TIPOM3BOJHYIO [JIl MCCAe[oBaHUs (yHKLHH,
HaXOJWTh HAWOOMbIIMe W HauMeHbIlMe 3HAaueHUs (YHKIWH; CTPOUTH
rpayKy MHOTOWIEHOB C MCII0/Ib30BaHMEM arirapaTa MaTeMaTHyecKoro
aHa/M3a; TPUMEHSTb TPOU3BOJHYIO [UI HAXOKIEHUS HaWIydllero

pelmieHrd B TIPUKJ/IAAHBIX, B TOM 4HKC/I€ COLMA/IbHO-3KOHOMUYECKHUX U




¢bu3nyeckux 3a/jayax; HAXOAUTDb TIOMIAAN U 00BEMBI (PUTY C TIOMOLI[BIO
WHTerpasa; MpPUBOJUTh TIPUMEpPbl MaTeMaTUYeCKOrO MO/Ie/TMPOBAHUS C

NoMo1blo AuddepeHIManbHbIX ypaBHEHUM

YMeHue orepupoBaTh TOHATHSIMU: Tpaduk GyHKIMM, obOpaTHas
byHKIus, KOMIO3ULUS (GYHKIMM, JuHeiiHas (GYyHKLUs, KBaJpaTA4yHast
byHKLWSA, paLMoHanbHas byHKLWS, CTereHHast byHKLWS,
TPUTOHOMeTprYeckue  (yHKUMM, oOpaTHble TPUTOHOMeTpUYecKHe
GyHKUMHM, TIOKas3aTenbHass U Jorapudmuyeckas QYHKLWY; yMeHHe
CTPOUTb IpaUKU M3yuyeHHbIX (DYHKLMH, BBINOJHATH NpeoOpa3oBaHUs
rpadvkoB (YHKIMMI, UCIIOb30BaTh rpaduKy [i7isi U3yUeHus MPOoLiecCoB U
3aBUCUMOCTeM, MpU pellleHny 3a/lay U3 Ipyrux yueOHbIX MpeJMeTOB U
3a/la4 M3 peasbHOW >KU3HH; BbIpaKaTh (OpMy/IaMu 3aBUCUMOCTH MEXIY
Be/IMUMHAMY; MCIO/b30BaTh CBOMCTBA W rpapuku QyHKIMA /s
pellleHUs] ypaBHeHUM, HePaBeHCTB U 3a/jau C MapaMeTpaMy; U300pakaTb
Ha KOODAWHATHOM IIJIOCKOCTM MHOXKECTBA peLIeHWHd YpaBHEHUH,

HepaBeHCTB U UX CUCTEM

YMeHue peliath TEKCTOBble 3aJaud pasHbIX TUMOB (B TOM 4YMC/le Ha
TMIPOIIEHTHI, O/IA U YacCTH, Ha JBIKeHHe, paboTy, CTOMMOCTb TOBAapOB U
yCJIyT, HaJIOTH, 3aJjau U3 00/1acTy yrpaB/ieHusl TMYHBIMUA U CeMeHHBbIMU
(vHaHCamMM); COCTaB/ATb BbIDA)KEHUS, YpaBHEHMs, HepaBeHCTBAa U UX
CUCTeMBI TI0 YCJIOBUIO 3a/lauM, WCCIel0BaTh MOJYyUYEHHOe pelleHue M
OLIEHWBATb TPaBOMOAOOHOCTb pe3y/bTaTOB; YMeHHe MO/Ie/TMPOBaTh
peasibHble CUTyallUM Ha sI3blke MaTeMaTHUKW; COCTaB/STh BbIPa)KeHUs,
ypaBHEHHsl, HepaBeHCTBAa M HUX CHUCTeMbl [0 YCJIOBHIO 3aJjauH,
WCCeoBaTh TIOCTPOEHHble MOJe/Id C HCI0/Ib30BaHWEM  arapara

anreOpbl, UHTEPIPETUPOBATH TTOJTyUeHHBIN pe3y/IbTaT

YMeHMe omeprpoBaTh TIOHATUSMU: CpejiHee apudMeTHUeckoe, MeIMaHa,
Haubosiblllee W HauWMeHblllee  3HAaUeHHUsi, pa3MaX, [JJUCIIepCHs,
CTaH/IapTHOE OTK/JIOHEHHWe YHCJIOBOTO Habopa; yMeHHe U3B/IeKaTh,
WHTeprnpeTpoBaTh WH(GOpPMAIMIO, Tpe/CTaBlIeHHY0 B Tabiuiax, Ha
Jiarpammax, rpavkax, OTpa’karolil[yr0 CBOMCTBA peasibHbIX MPOLIeCCOB U
SIBJIEHUH; TIPe/ICTaB/IsATh MH(OPMALIUIO C TIOMOIIbIO Tab/IUI] U AUarpaMM;
WCCreoBaTh CTaTUCTUYeCKUe [aHHble, B TOM UHWC/Ie C TpUMeHeHheM
rpaduueckix METOJJOB U  3JIEKTPOHHBIX  CpeACTB; Trpaduuecku

Hnccjneg0BaTb COBMeCTHEIe H&6JIIO,Z[€HI/IH C TIOMOIIBK [dWarpaMM




paccenBaHUs U JIMHEMHOM perpeccru

YMeHue ornepupoBaTh MOHATUSMHU: CAyuyaliHbIA OMNBIT W C/ydailHOe
COOBITHE, BEpPOSITHOCTh CJAYYaMHOTO COOBITHS; yMEHHEe BBIUMC/SAThH
BEPOSITHOCTh C HCTIOJb30BaHHEM TpadUuecKux MeTOIOB; TPUMEHSTh
(bopMynbl C/IOKEHUS] U YMHOXKEHHSI BePOSITHOCTeH, (hopMysy TOTHOMN
BepOSITHOCTH, (hopmysy BepHysim, KoMOMHAaTOPHBIE aKThl U (hOPMYJIBI;
OLIEHMBAaTb BEPOSITHOCTH peasibHbIX COOBITHI; yMeHUe OIepUpoBaTh
MOHATUSIMU:  CyuyaiiHasi Be/IMUMHA, pacripefiejieHe BepOSITHOCTEM,
MaTeMaTHuUecKoe OXKWZAHWe, AWUCTIepCUsi U CTaHJapTHOe OTK/IOHeHHe
CJlydaiiHOW  Be/MUWHBI, (QYHKUWUW pacrpefesieHUss ¢ TUIOTHOCTH
paBHOMEpHOr0, TI0Ka3aTebHOTO M HOPMajbHOTO pacripefiesieHUid;
yMeHHe WCII0/Ib30BaTh CBOWCTBA W3YUYEeHHBIX pacrpeziesieHuid Jjist
pellieHust 3ajiau; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJIBIIUX UMCET,
MeTO/Ibl BbIOOPOUHBIX HCC/IeJOBaHUM; yMeHWe TPUBOAUTL TPUMephI
MIPOSIB/IEHUS] 3aKOHA OOJIBIIMX YKMCe B TIPUPOAHBIX M OOIeCTBEHHBIX
SIB/IEHUSIX; YMEeHHe OTlepHpOBaTh MOHATHUSIMU: COUeTaHUe, IiepeCcTaHOBKa,
YKMC/I0 COYeTaHWM, YHC/IO TepecTaHOBOK; OwHOM HbIOTOHa; ymeHHe
MIPUMEHSTh KOMOMHATOPHBIE (aKThl U PAaCCY>KIEHHS [/IsI PEeLleHHs 3a/jau;
OLIeHUBATb BEPOSITHOCTH peastbHbIX COOBITH; COCTaBJIATh

BEPOSTHOCTHYIO MO/Ie/Ib M UHTePIPeTHUPOBAaTh M0JIyUYeHHbI pe3yJbTaT

YMeHve orepupoBaTh TMOHATUSIMM: TOYKa, T[IpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPe30K, Jy4Y, BeJWYMHA VyIJa, IUJIOCKUW yrod,
JIByTPaHHbIA yTO/, TPEXTPAaHHBIM Yro/, CKpeluBaloluecs: TMpsMble,
rapa’sie/IbHOCTb U TMepreHAUKY/ISIPHOCTb TIPSIMBIX U TIZIOCKOCTeH, yrou
MeXy TPSMbIMH, YIOJl MeXAy TIPSIMOM U TJIOCKOCTBIO, YTOM MEeXAY
TMJIOCKOCTSIMH, PacCTOsIHWE OT TOUKH /0 TUIOCKOCTH, PacCTOSIHUE MEXIY
MPSIMBbIMH, PaCCTOSTHUE MeX/y TIJIOCKOCTSIMM; YMeHUe UCI0/Ib30BaTh NPy
pellieHWH 3aZlau U3yuyeHHble (akThl U TeopeMbl IJIaHUMETPUM; yMeHHe
OLIeHMBaTb pa3Mepbl 00BEKTOB OKDY’)Kalolllero Mupa; CTPOUTh
MaTeMaTUUeCKhe Mojie/li C TOMOILbI0 TeOMeTPUUeCKUX TMOHSATHM U

BE€J/IMUMH, pellaThb CBA3aHHbIE C HUMU IIDAKTHYECKHE 3aJda4Yn
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YMeHue orepyupoBaTh MOHATUAMH: TUIOLaAb (DUTYpbI, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPaBUIbHbI MHOTOTPAaHHUK, CeueHWe MHOTrOrPaHHHMKA,
KyD, mapasienenure/, mpu3Ma, NMUpamuja, (GUrypa U TOBEPXHOCTb
BpallleHus1, LIWIMHAD, KOHYC, 1ap, cdepa, miomas cdepsl, Miomagb

MOBEPXHOCTH TMPaMK/Ibl, TIPU3MbI, KOHyCa, IWIMHZApA, 00BEM KyOa,




NpSIMOYTO/IbHOTO Mapasiiesiefnivriefia, NMUpaMuAbl, IPU3MbI, LWIMHJPA,
KOHYyCa, l1apa, pa3BépTKa NMOBEPXHOCTH, CeYeHHs KOHyca U LWIMH/PA,
rapasjie/ibHble OCU WM OCHOBAaHWIO, CeyeHWe 1apa, IJIOCKOCTb,
Kacaroulascss cgeppl, LWIMHAPA, KOHyCa; YMeHHe CTPOUTh CeueHHe
MHOTOTPaHHMKA, N300pakaTh MHOTOTPAaHHUKH, (UTYPhl ¥ TIOBEPXHOCTH
Bpall|eHNs], UX CeYeHUs], B TOM UMCJIe C TOMOILbIO 3/1eKTPOHHBIX CPeJCTB;
yMeHHe TPUMEeHSTb CBOWCTBA reOMeTpUUYecKux (Uryp, camoCTOsITe/IbHO
(opMynHMpoBaTh OMpeJie/ieHrsl U3yyaeMbIX (PUryp, BbIBUraTh TUIIOTE3bI
0 CBOMCTBAaX M MPHU3HAKAX TeOMeTpHUecKux (HUryp, 000CHOBBIBATH WIH
orpoBepraTb MX; yMeHHe TIPOBOJAWThL Kiaaccubukanuio ¢uryp mo
pa3/IMuUHBIM TIpU3HAKaM, BBITIONHATh HEe00XOJUMbIe [IOTIOJHUTE/TbHbIE

MOCTPOEHUS
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YMeHWe OmepupoBaTh TOHATHUSMU: [IBIDKEHHe B TIPOCTPAHCTBeE,
TiapasuiesibHbIN TepeHoC, CMMMeTpHsi Ha TIJIOCKOCTH U B IIPOCTPAHCTBe,
MOBOPOT, TIpeoOpa3oBaHue MOA00UsA, TMOAOOHbIe (GUTYPHI; yMeHHe
pacrio3HaBaTh paBHble U MOJ00HBIE (UTYDBI, B TOM UHC/e B TIPHUPO/E,
UCKYCCTBe, apXWUTEeKType; WCII0/b30BaTh TeOMETPUYeCKHe OTHOIIEHHUs
NPy pellleHWu 3aJjau; HaXOJUTb TeOMeTpUUecKHe BeJMUWHbI ([/MHa,
yroq, momags, 00bEM) MU pelleHHH 3afiad W3 JPYTUX Yy4eOHBIX
TIpeIMETOB U U3 PeasbHOM KU3HH; YMeHHe BLIUMC/ISTH TeOMeTpHUUecKre
BeJIMUMHBI (A/MHA, Yroj, IUIoLiadb, 00BEM, IJIOM[a/b TOBEPXHOCTH),
WCTIONb3ys M3yueHHble (OPMy/bl M METO[bl, B TOM YHC/Ie: TUIOLA/b
TIOBEPXHOCTU TIMPAMU/IbI, TIPU3MbI, KOHYCa, LWJIMH/PA, TUIOMAAb Cepsb;
00BéM Ky0Oa, MpSIMOYTOILHOTO TMapasuiesienurie]a, MMPaMUfbl, MPU3MBI,
LWIMHAPA, KOHyCa, Iapa; yMeHWe HaXOAWTb OTHOLIeHHe OOBEMOB

1o106HBIX GUryp
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YMeHMe orepupoBaTh MOHATUSIMU: TIPSIMOYTO/IbHAsi CUCTeMa KOOp/UWHAT,
BEKTOp, KOOPJMWHAThl TOYKH, KOODAWHATHI BEKTOpPa, CyMMa BEKTODOB,
MpoM3BeJieHre BeKTOpa Ha UMCJIO, pa3/iokeHWe BeKTopa Mo 0asucy,
CKajsipHOe TIPOM3BeJleHre, BEKTOPHOe T[IpOou3BefieHHe, Yroa Mexay
BEKTOpaMU; YMeHUe UCI0/Ib30BaTh BEKTOPHbIM U KOOPJAWHATHBIN METO/
JUIs  pellleHWs] TeOMeTpPUYeCKMX 3ajJad W 3ajad JApyrux yuyeOHbBIX

rnpeamMeToB
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YMeHve BbIOMpaTh TOAXOAAIIMNM METOJ /I DeIleHusl 3ajjauu;
MOHMMaHWe 3HAaYMMOCTM MaTeMaTMKM B HW3yYeHUU TNPUPOJHBIX U

O6H.[ECTBEHHBIX nponeccoB u SIBJIEHUI ; YMeHHe PpaCliO3HdBdTb




NIpOsIB/IeHMe 3aKOHOB MaTeMaTHMKU B HCKyCCTBe, YMeHHe IPUBOJUTH
MpUMepbl MaTeMaTUYeCKUX OTKPBITUA DPOCCUWCKOM U  MHPOBOU

MaTeMaTUUeCKOM HAyKH




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbBIX HA EI'D
I10 MATEMATUKE

IIpoBepsieMblii 3/IeMEHT COfiep)KaHUSA

Kopg
1 Uucna v BBIYMC/IeHUS
1.1 HarypasnbHble 1 1jesible yncia. [Ipu3Haku 1e/IMMOCTH Lie/IbIX YUCel
1o PauyoHaneHble  unciaa. OOBIKHOBEHHbIE U JIeCITUYHBIE /IPOOU, TIPOLEHTHI,
. GeckoHeuHble TIepruoJruecKre 1poou
13 ApudmeTrueckuii KOpeHb HaTypaabHOUM cTerneHU. [elicTBUS C apudMeTUUeCKUMU
' KOPHSIMM HaTypa/lbHOW CTelleH:
14 CreneHsb C 1jesibIM NOKa3aTesieM. CTerneHb C paljuOHa/IbHbIM M0Ka3aTeneM. CBOMCTBa
' CTereHu
L5 CuHyC, KOCMHYC M TaHIeHC 4YMCJIOBOrO aprymeHra. ApKCUHYC, apKKOCUHYC,
' apKTaHreHC YMCI0BOI0 apryMeHTa
1.6 Jlorapudm uucia. [lecaTryHble ¥ HaTypasbHble JI0rapuQMbl
[HeiicTBuTenbHble uyucna. ApudMeTHueckue ornepayuu C  JelCTBUTE/bHbIMU
1.7 yrcnamu. T1pubnvkéHHbIe BBIYMCIEHMS, TPaBU/a OKPYIJIeHus], IPUKU/KA U OLleHKa
pesyJibTaTa BbIYMC/IEHUN
1.8 [Tpeobpa3oBaHue BbIpayKeHUI
1.9 KowmriekcHble uncia
2 YpaBHeHUs1 ¥ HepaBeHCTBa
2.1 Llesibie v ApOOHO-pAL{MOHA/TBHBIE YDAaBHEHUSI
2.2 VppanuoHanbHble ypaBHeHUs
2.3 TpuroHomeTpuueckue ypaBHeHUs!
24 ITokasaTtesnbHbIe U JJOrapupMuUUecKre ypaBHeHUs
2.5 Lenbie ¥ [poOHO-paliOHATbHBIE HEpaBEHCTBA
2.6 WppaijMoHanbHbIle HEpaBeHCTBa
2.7 [TokazaTenbHbIe U TorapudMUUecKre HepaBeHCTBa
2.8 TpuroHomerpuyeckue HepaBeHCTBa
2.9 Cucrembl ¥ COBOKYITHOCTH ypPaBHEHUM U HepaBeHCTB
2.10 YpaBHeHus1, HepaBeHCTBA U CUCTEMBI C [lapaMeTpaMu
211 Martpuiia CUCTeMbl JIMHENMHBIX YpaBHeHUU. OnpesiesMTe/Ib MaTpHULIbI




3 @OyHKIUM U rpaUKu
31 ®yHK1Ms, crnocobbl 3a7aHus ¢GyHKUMU. ['paduk ¢yHKIMM. B3aumHo obpatHbie
' ¢yHkuyY. UéTHble 1 HeuéTHble GyHKUMU. [leprogrueckue GpyHKLUU
Ob6nacte ormpezesieHUsT W MHOXKeCTBO 3HaueHud GyHkiyu. Hymt  yHKium.
39 [IpomMeXyTKM  3HAKOTMOCTOSHCTBA.  [IPOMEXYTKM  MOHOTOHHOCTH  (DYHKLIWH.
' MakcumymMbl ¥ MUHUMYMBI GyHKUuMMA. Haunbosbillee v HavMeHblllee 3HauyeHHe
GYHKLMY Ha TPOMEXKYTKe
33 CrenieHHasi (yHKLMSI C HaTypa/JbHbIM M LiefbIM TOKa3areneM. Eé cBolicTBa U
' rpaduk. CBoicTBa U rpayK KOPHS N-0M CTerleH!
3.4 TpuroHomeTpuueckre GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokasartenbHas u oraprdmMudeckas GyHKLNH, UX CBOMCTBA U rpa(uKu
36 Touku paspbiBa. AcCUMOTOTHI rpadukoB ¢yHKUui. CBoiicTBa  (QYHKLMH,
. HerpepbIBHBIX Ha OTpe3Ke
3.7 [TocnenoBaTebHOCTH, CIIOCOOBI 3a/IaHUST TTOC/Ie0BaTe/IbHOCTEH
3.8 Apudmetnueckasi U reoMeTpudeckas riporpeccuu. @opmyiia C/I0’KHBIX MPOLIEHTOB
4 Hauana maTemMaTrueckoro aHanausa
4.1 [Tpou3BogHas ¢pyHkmK. [Ipor3BojHbIE 37IeMeHTapHbIX (PYHKLWN
[IpuMeHeHre TPOU3BOAHON K WCCAEOBaHUIO (YHKLIMM Ha MOHOTOHHOCTb W
4.2 3KCTpeMyMbl. HaxoskzeHre HauOOJIbIIero ¥ HaMeHbIIero 3HaueHusl (PyHKLIMU Ha
oTpe3Ke
4.3 [TepBooOpa3Hast. VinTerpan
5 MHoO>KecCTBa 1 JI0TUKa
5.1 MHo>keCTBO, oniepaLjuy HaJ, MHOXXKeCTBaMu. /lnarpammel Diiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB ¥ cTaTUCTHKA
6.1 OrnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaTopuka
7 I'eometpus
7.1 @Urypsl Ha MII0CKOCTU
7.2 [IpsiMbIie U TIJIOCKOCTHU B TIPOCTPAHCTBE
7.3 MHOrorpaHHUKH




7.4

Tesa ¥ NOBEPXHOCTH BpallleHUsI

7.5

KOOP,Z[I/IHEITBI N BEKTOPLL




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

«FeomeTpus. 10-11 knaccbl» (6a3o8Bbii) / J/1.C. ATaHacsH, B.®. byty3os, C.b. Kagomues n

ap. — M.: lNpoceeLyeHue.

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

«Anpaktnyeckne martepuansl no reometpun» a14 10 n 11 knaccos / 6.I'. 3uB — M.:
[MpocselleHue.

«3apaum no reometpun» ans 7-11 knaccos / b.I'. 3us, B.M. Melinep, A.l. BaxaHckuii
— M.: lpocBeLleHme.

«KOHTpoO/IbHbIE pa6oTbl. FeomeTpua. 10-11 knaccbl» / M.A. NueHckaa — M.:
[MpocselleHue.

IN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

NMHTEPHET

https://olginoschool.minobr63.ru/wp-content/uploads/PII-I'eomeTpusi-yrn.-10-11-
Ki1-1 nopgnucaHo.pdf

https://shkola800.ru/assets/content/documents/programmy/25-26/SO0/rp-
geometriya-10-11-baza-25-26.pdf?ysclid=mtpnl12xhg261451163

https://new.eligim.ru/wp-content/uploads/2024/09/10-11-knacch-I'eomeTpusi-6a3a-
PaGouas-mporpamma-2024-25.pdf
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