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ITIOACHUTEJIbHASA 3AIIMCKA

Pabouasi iporpamMmMa ydebHOro Kypca «['eomeTpusi» 6a30BOro YpOBHS AJis
obyuatoriuxcs 10 —11 xknaccoB pas3paboraHa Ha oOcHoBe @efepasibHOTO
roCyZlapCTBEHHOT0 00pa30BaTe/IbHOI0 CTAaHapTa CpeAHero o0Iero oopa3oBaHus,
C yuéTOM COBpPeMeHHbIX MHPOBBIX TpeOOBaHUM, TpPeAbSIBASIEMbIX K
MaTeMaTUueCKOMy 00pa30BaHWIO, W TPAJAWLMNA POCCHUMCKOTO 00pa30BaHUAI.
Peanu3aiius nmporpamMmbl obecrieurBaeT OBJaJieHHe K/IHOUeBbIMU KOMIIeTEeHIHSIMH,
COCTaB/ISIFOIIIMMM OCHOBY /IJIi CAaMOpPa3BUTHSI M HeINpepbIBHOTO 00pa3oBaHus,
1[e/IOCTHOCTb  OOII[eKy/IbTYPHOTO, JIAYHOCTHOTO U T103HABaTeIbHOT'O pa3BUTHS
JTUYHOCTH 00yJaroImXcs.

IOE/IN N3YUYEHNUSA YYEBHOTI'O KYPCA

Ba)kHOCTb yueOHOTO Kypca TreOMeTPHMM Ha YPOBHe CpefHero o01ero
obpa3oBaHusi 00ycC/OB/leHa TPAKTUUeCKOW 3HAYMMOCTBIO MeTarpeIMeTHbIX U
TpeIMEeTHBIX pe3y/IbTaTOB OOyueHHsi reoMeTpUM B HarlpaB/eHUW JIMYHOCTHOTO
pa3BUTUS 00yuaroiuxcsi, ¢GopMuUpoBaHusl GYHKIMOHATBLHOM MaTeMaThuueCcKou
I'PaMOTHOCTH, U3yUeHHUs APYTHUX yueOHBIX AWCLUTLINH. Pa3BUTHE ¥ 00yUarouxcs
MIPABWIbHBIX TIPE/ICTAaB/IEHUM O CYII[HOCTH W TPOMCXOXKIEHHH TeOMeTPUUYEeCKHX
abCTpaki[iii, COOTHOIIEHWH peajbHOr0 W WZea/bHOTO, XapaKTepe OTPayKeHHs
MaTeMaTU4eCKOM HayKOW SIBJIeHWA U TMPOLIECCOB peasibHOTO MHpa, MecTe
reoMeTpPUU B CUCTEMe HayK M PO MaTeMaTUUeCKOTO MO/Ie/TMPOBAaHUS B HAYUYHOM
T03HAHWM U B TIPAKTHKE CITOCOOCTBYeT (JOPMHUPOBAHHIO HAYUHOTO MHUPOBO33PEHHS
yualmxcs, a TakKe KaueCTB MBIIIJIeHUs, HeoOXOAWMBbIX [/ afanTaldd B
COBpeMeHHOM 00I11iecTBe.

'eomeTpusi sSIBsieTCS OAHWM W3 0a30BBIX IMPEAMETOB Ha YPOBHE CpeIHero
obmero o6pa3oBaHus, TaK Kak obecrieurMBaeT BO3MOXXHOCTh W3YUeHHS Kak
JUCIUTUIMH eCTeCTBeHHO-HayYHOU HarpaB/eHHOCTH, TaK U T'yMaHATapHOM.

Jlormueckoe MbIiiiieHre, (GopMupyemMoe TIpU H3YYeHUH OO0yYaroIMMUCS
TTOHSTUMHBIX OCHOB F'€OMEeTPUM U TTIOCTPOEHUH 1[eTIOUKU JIOTHUEeCKUX YTBepPKAeHU
B XOZie pellleHHsI TeOMeTpUUYeCcKHX 3ajad, yYMeHHe BBIJBUTaTh W OIPOBeprarb
TUIOTEe3bl HEroCpe/[CTBEHHO HCIIO/b3YIOTCS TIPH pellleHUH 3a/lad eCTeCTBEHHO-
HayYHOTO LUKJIa, B YaCTHOCTU M3 Kypca (PU3UKHU.

YMeHWe OpHeHTUPOBAThCS B MPOCTPAHCTBE UTpaeT CYIeCTBEHHYIO POJib BO
BCcex 00/1acTsIX JesTe/lbHOCTU dYesioBeKa. OpueHTAlUsl yejioBeKa BO BpeMeHU U
MIPOCTPAHCTBe — HeoOXOAWMOe YCIOBHe ero COLMasbHOrO ObITHs, ¢dopMa
OTPa’KeHHsI OKDPY)KaroIlllero Mupa, YCJIOBHEe YCIelIHOr0 IM03HaHUS U aKTHUBHOTO
npeobpa3oBaHusi  AeilicTBUTenbHOCTH.  OmepupoBaHre  MPOCTPaHCTBEHHBIMU
oOpazamMu 00benuHSEeT pasHble BHABI yueOHOW W TPY/A0BOH [esSTebHOCTH,
SIBJIIETCST OJHUM M3 TMPOQecCUOHaNbHO Ba)KHBIX KauecTB, MO3TOMY aKTyajbHa
3a/lauya (opMHUPOBaHUS y 0OyYaroIMXCs ITPOCTPAHCTBEHHOT'O MBIIIIEHUS Kak



Pa3HOBUAHOCTU 00pa3HOTO MBbIIIEHUsT — CYI[eCTBEHHON0 KOMIIOHEHTa B
TIO/ITOTOBKE K MPAKTUUECKOU AesITe/TbHOCTU TI0 MHOTHUM HaTlpaB/IeHUSsIM.

Llenb ocBoeHusi TiporpaMMmbl yuyeOHOro Kypca «['eomeTpusi» Ha 0Ga3oBoM
ypoBHe o00yueHWss — o0OIijeoOpa3oBaTesibHOe | OOIIEKYJbTYPHOE pa3BUTHE
oOyuaromuxcss ~ uepe3  obecrieueHWe  BO3MOXKHOCTM  TpUOOpeTeHUs U
WCTIO/Ib30BAaHUSI  CUCTEMATUUECKUX TeOMeTPUUYeCKHMX 3HaHUM U JIeMCTBUH,
crielii(UIHBIX TeOMeTPUH, BO3MOKHOCTH YCIIEITHOTO MPO/0/DKeHUsT 00pa3oBaHus
TI0 CTelMaIbHOCTSIM, He CBSI3aHHBIM C TIPUK/IaZHBIM HCTI0/Tb30BaHUEeM TeOMeTPUH.

[lporpamma 10 TeomeTpur Ha 0a30BOM YypOBHe TipeJHa3HaueHa Jisi
00yuaroIuXcs Cpe/iHeld ITKOJIbI, He WCIBITBIBABIIMX 3HAUNTE/IbHBIX 3aTpyIHEHUH
Ha ypOBHe OCHOBHOro o0miero obpa3oBaHus. Takum obpa3om, obyuaroiiyecsi Ha
0a30BOM ypOBHe [I0JDKHBI OCBOUTH O0li[Me MaTeMaTHyeCcKhe YMeHUsl, CBsi3aHHbIe
co crequduKON TeoMeTpuM U HeoOXoAuMble [Jis >KU3HU B COBPEMEHHOM
obiiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YUUTb reoMeTpuio Gosee
ryiyboKo, ecnu B JasbHelIlieM BO3HUKHET HeoOXOAWMOCTh B TeOMeTpHYeCKHX
3HAHUSIX B MPOQeCCUOHaTbHON /IeaTeTbHOCTH.

HocTwxkeHWe 1je/lM OCBOEHUs TIPOrpaMMbl O0ecrieurBaeTCsl  pellieHreM
COOTBETCTBYIOLIUX  3a7@y. [IpUOpDUTETHBIMU 3aJjayaMd OCBOEHHS  Kypca
«['eometpun» Ha 6a3oBoM ypoBHe B 10—11 K/maccax sIBJISTIOTCS:

e (QopmupoBaHUe Tpe/CTaB/ieHUs O TeOMeTpUM KaK 4YaCcTU MHPOBOM

Ky/JbTYPbl U OCO3HaHUe eé B3aUMOCBSI3U C OKPY KaroIIUM MUPOM;

e (opmupoBaHUe TpeJCTaB/leHHsI O MHOTOTpDaHHWKax U TejaX BpalleHUs
KaK O Ba)KHEMIINX MaTeMaTUueCKHUX MOJesiX, TI03BOJISIOLIUX OMUChIBATH
Y U3yuaTh pa3Hble sIBJIeHUs OKPY Karolero Mupa;

e (opMmupoBaHMe yMeHHs pacliO3HaBaTh Ha UYepTeXKax, MOJeNsX U B
peaslbHOM MUpPe MHOTOTPAaHHUKH U Tejla BPall|eHMsI;

e OBJIAJIeHWe MeTOZaMU pellieHUs 33/jay Ha TOCTPOeHHUsI Ha M300pakeHUsIX
TIPOCTPAHCTBEHHBIX (HUTYD;

e (opmMHpOBaHHE yMeHHsS OIIePUPOBaTh OCHOBHBIMH TIOHATUSAMU O
MHOTOTPaHHMKAX U TeJlaX BpaIlleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OB/aJileHWe  aJrOPUTMaMH  pelleHWsT OCHOBHBIX  THIIOB  3ajay;
dopmupoBaHre yMeHUs ~TIPOBOAUTHL  HECJOXKHbIe  [J0Ka3aTesbHbIe
paccyx/ieHusi B XOjle pelleHUs] CTepeoMeTpUUYecKHxX 3ajady M 3a7au C
MPaKTUYeCKUM CO/iepyKaHueM;

e pa3BUTHe  UWHTE/NIEKTyaJlbHBIX W TBOPYECKMX  CIIOCOOHOCTeM
o0yuaroIyxcs, TI03HaBaTeJbHOM  aKTWBHOCTH, UCC/e/[0BaTebCKUX
yMeHUM, KpUTUUHOCTU MBIIILJIeHHS;

e (opMHpoBaHUe byHKLMOHATBLHOU I'PaMOTHOCTH, peneBaHTHOMU
reOMeTpUU: yMeHWe paclio3HaBaThb TIPOSIBJIEHUSI TeOMeTPHUUYeCKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTel B peabHBIX >KW3HEHHBIX
CUTyal[UsiX ¥ TIPU W3yUeHWH [PYTuX y4yeOHBIX MpeAMeTOB, TPOSIBIEHHS
3aBHCHMOCTEM U 3aKOHOMepHOCTel, (opMynIMpoBaTh MX Ha s3bIKe



reoMeTpUU U CO3/iaBaTh FeOMEeTPUUYECKUe MOJIe/TU, IPUMEHSITh OCBOEHHBIN
reoMeTpuuyecKu ammapaT [Jjsl pellieHds MPaKTUKO-OPHeHTUPOBAHHBIX
3a/1a4, UHTEPIIPeTUPOBAaTh U OLIEHWBATh I0JIyYeHHbIe pe3y/IbTaThl.

OT/MUNTE/TLHOM 0COOEHHOCTBIO TIPOTPaMMbI SIBJIIETCSI BK/IFOUEHHE B KYPC
CTepeOMeTpUM B Hauajle ero u3yudeHUsi 3ajjay, pellaeMbiX Ha ypOBHeE
VHTYUTHBHOTO TTO3HAHUS, W OMpezie/IEHHBIM 00pa30M opraHu30BaHHasi paboTa Hajl
HUMH, UYTO CIIOCOOCTBYIOT pa3BUTHIO JIOTUUYECKOTO U TPOCTPAaHCTBEHHOIO
MBIIJIEHUS], CTUMY/IMPYeT MPOTeKaHWe WHTYUTHMBHBIX TPOLIECCOB, MOTUBUPYET K
JlaJIbHeUIlIeMy U3yUYeHUI0 MpeiMeTa.

[TpexmouTteHue OTAAETCS HAr/SAHO-KOHCTPYKTUBHOMY METO/Y OOyueHHs, TO
eCTb TeOpeTUUYeCKue 3HaHHsS UMEKT B CBOeHW OCHOBE UYBCTBEHHOCTh IMpPeJMETHO-
MPaKTUYeCKOW [esATe/IbHOCTU. Pa3BuTHe MPOCTPAHCTBEHHBIX IPeCTaB/I€HUN Y
yyaluxcsd B KypCe CTepeoMeTpyMU TMPOBOJMUTCSA 3a CUBT pelleHUs 3a4a4 Ha
Cco3/laHye  TIPOCTPAHCTBEHHBIX 00pa3oB ¥  3aflau  Ha  OIEpUpOBaHUE
TIPOCTPAHCTBeHHbIMM oOpa3amu. Co3zaHve obpa3a TIPOBOAUTCS C OIMOPOM Ha
HarJIiAHOCTb, a OlepupoBaHWe o00pa3oM — B YCJIOBUSIX OTB/I€UEHUS] OT
HarsiJHOCTH, MBICJIEHHOTO M3MEHEeHHUSs ero UCXOJHOTO COZleprKaHuUsl.

OcHOBHBIE COjeprKaTe/ibHble JTMHUM Kypca «I'eomerpun» B 10—11 kaccax:
«MHororpaHHuKu», «IIpsgmMble 1 MJIOCKOCTU B MIPOCTPAHCTBe», «Tejia BpallleHus»,
«BekTopbl U KOOpAMHATHI B IPOCTPaHCTBe». PopMUpOBaHHe JTOTUUECKUX YMeHM
pacripefiesisieTCsi He TOJIBKO TI0 COJep)KaTelbHbIM JIMHUSIM, HO W II0 TOJaM
oOyuJeHMsI Ha YPOBHe cpeJjHero obiijero oopa3oBaHUs.

Copep>xaHve o00pa3oBaHMs, COOTBETCTBYIOIIee TpeAMETHLIM pe3ysbTaTaM
ocBoeHusi pabouyeil mTporpamMMmbl, pacrpefenéHHbBIM TI0 ToZaM oOyueHwus,
CTPYKTYPUPOBAaHO TakuM o0Opa3oM, uTOObl OB/ajleHHe TreoMeTpUUeCKUMH
MOHATUSAMU U HaBbIKaAMU OCYILECTBJISIZIOCh TI0C/IeJ0BaTe/IbHO U MOCTYMaTe/bHO, C
co0roieHreM MPUHIIUIA TIPeeMCTBeHHOCTH, YTOObI HOBbIe 3HAHUS BK/IOUAUCh B
OOIIyI0 CHUCTEMY TeOMeTPUUEeCKHX TIpe/JCTaBlIeHU O00yuarol[uXcs, paciiupss U
yray6ssisi eé, o6pa3ysi MpoUHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUIAHE

Ha n3yueHue reometpum oTBOAUTCA 2 yaca B Hefesto B 10 kiacce v 1 yac B
Hezemo B 11 Kmacce, Bcero 3a /jBa rofia o0yuenus - 102 yueGHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 K/TACC

[IpsAiMbIe ¥ M/IOCKOCTH B IPOCTPAHCTBE

OCHOBHbIe  TIOHSITUS ~ CTepeoOMeTpud. Touka, TIpsMasi, T[UJIOCKOCTh,
npocTpaHcTBO. [loHSTHME 00 aKCMOMaTHYeCKOM TIOCTPOEHHUH CTepPeOMeTpPUH:
aKCMOMbI CTEPEOMETPUU U CJIe[ICTBUS U3 HUX.

B3auMHOoe pacronokeHve TIpSIMBIX B TIPOCTPaHCTBe: IepeceKaroluecs,
napasjiesibHble W CKpeluBaroldecss mnpsiMble. [lapanieibHOCTh MOPSIMBIX U
IUIOCKOCTe B MPOCTPAHCTBe: Mapa/UlejibHble TMpsMble B TIPOCTPAHCTBE;
rapasieIbHOCTh TPEX MPSMbBIX; Mapayie/IbHOCTb MPSIMOU U TIJIOCKOCTU. YTJbI C
COHANpaB/Ie€HHbBIMA CTOPOHaMW; YroJ MeXKJy TMpsIMbIMA B TIPOCTPAHCTBE.
[TapanmenbHOCTb  IJIOCKOCTEM: napajyiesibHble  TJIOCKOCTH; CBOMCTBA
rapajieflbHbIX —TiIocKoCcTel. [IpocTeiilliie MpPOCTPAaHCTBeHHble (QUrypbl Ha
TIJIOCKOCTH: TeTpasip, Ky0, rmapasiesiernurie/i; TOCTpOeHHe CeueHHi.

[leprieHAWKYISPHOCTh NPSIMOM U TJIOCKOCTH: TIepPIIeHIUKYJISIPHbIE TIPSIMbIE B
MPOCTPAHCTBe, TIPSIMble MapayiejibHble W TepreHAUKY/sIpHble K TIOCKOCTH,
MpPU3HAK TMEePHeHAUKYJISAPHOCTA MPSIMOM W TUIOCKOCTH, Teopema O TMpsSMOU
TMepIieHIUKYISIPHOU TJIOCKOCTH. YT/l B TPOCTPAHCTBE: YrOJ MeXAy TIPSIMOH U
IUIOCKOCTBIO;  ABYTPDAHHBIM  YyroJ, JIMHEWHbIM Yyroja JABYTPaHHOrO  yIJia.
[leprieHAVKY/ISP Y HAaKJIOHHBIE: PACCTOSIHHAE OT TOYKHU 10 TIJIOCKOCTH, PACCTOSTHHE
OT TpsSMOM [0  TUIOCKOCTH,  TIpOeKUUsi  (Qurypel Ha  IJIOCKOCTb.
[leprieHAVKY/NSAPHOCTh  TJIOCKOCTEM: TPU3HAK  IepPHeHJUKYJISAPHOCTA  [IBYX
IJIOCKOCTel. Teopema 0 TPEX reprieHuKyispax.

MHororpaHHUKH

[ToHsATWE MHOTOrpaHHWKA, OCHOBHbIE 3/IeMeHTbl MHOTOIPaHHMKA, BBIMYK/IbIe
Y HeBbITIyK/Ible MHOTOIPAaHHUKHM; pa3BEépTKa MHOrOTpaHHUKA. [Ipu3mMa: n-yroabHas
Tpu3Ma; TpaHU U OCHOBAHUWsS MPU3MbI; TIpsiMasi U HaK/IOHHAasi IPU3MbI; OOKOBasi 1
TMo/Hast TIOBEPXHOCTh TIPU3MBI. [Tapannenenurnef, MPSIMOYTOJIbHBIN
rnapasiesienurie], U ero CBoWCTBa. I[lhupamuza: n-yrosbHas nupamuja, TPaHU U
OCHOBaHHe MUpPaMU/Ibl; OOKOBast U TTOJTHAst IOBEPXHOCTDb IMMPaMU/IbI; TIPaBUIbHAS U
yceuéHHasg mNUpaMuzia. OJeMeHTbl TIpu3Mbl W TUpaMuibl. [IpaBU/bHBIE
MHOTOTPaHHUKU: TOHSATUE MPAaBU/ILHOIO MHOTOTPDAaHHMWKA; MpaBW/bHAs MpU3Ma U
rpaBWIbHasi MWpaMWU/A; TIpaBWIbHAs TpeyrojbHas NUpaMua W TPaBUIbHBIU
TeTpaszp; KyO. IlpeacraBjieHue O TIPaBU/IbHBIX MHOTOTPAHHUKAX: OKTA3/p,
noaekasip U ukocasp. CeueHusi IpU3Mbl U MUPAMU/IBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCHUTE/IbHO TOUKH, MPSIMOU,
IUJIOCKOCTA.  DJIeMEeHTbl CHMMETDUM B [OMpaMuax, Mapasiesnenurneax,
MpaBWIbHBIX MHOTOTDaHHUKAX.

BbrunicieHre 3/1eM@HTOB MHOTOTPAaHHMKOB: pEDOpa, JAuaroHaiv, VIJIbL.
[Tnomjazas OOKOBOM ITOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPSIMOM ITPH3MBEI,
M7I0Ia/Ib  OCHOBaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TIPIMOU TIPU3MBI.
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[Tnomaas OGOKOBOW TOBEPXHOCTU U TIOBEPXHOCTH TIPAaBUIBHOM THMPaMU/BI,
TeopeMa O TUIOIIAAM yceuéHHOW mupamMu/bl. IloHsTHe 006 oO0béMe. OOBEM
MTUPAMU/IBI, TIPU3MBI.

[Tomobubie Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXIY TUIOIIAAsIMU
MOBepxXHOCTel, 00bEMaMU TTO00HBIX TeJl.

11 K/TACC

Tena BpameHust

LunmuHgpuueckast TIOBEPXHOCT, obpa3ytorue L[UIUH/IPUUeCKOM
TOBEPXHOCTH, OCh I[WIMH/PUUYECKON TIOBepXHOCTU. LIWMMHApP: OCHOBaHUS U
OokoBasi TIOBepXHOCTb, OOpa3ywolljasi MW OChb; IUIOIa[b OOKOBOM U TOJIHOM
MOBEPXHOCTH.

KoHuueckasi TOBepXHOCTb, 00pa3yloliiie KOHUUYeCKON TOBEPXHOCTH, OChb U
BepllMHa KOHWYeCcKol roBepxHOCTU. KOHyC: ocCHOBaHMe U BepIliHa, 00pa3yrolas
U OCb; IUIOLaZilb OOKOBOM U TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIM KOHYC:
oOpa3yroiire ¥ BbICOTAa; OCHOBAHUS U OOKOBast IOBEPXHOCTb.

Cdepa v 1ap: 1eHTp, paguycC, AWaMeTp; IUIOIIA/lb TOBEPXHOCTU CQephl.
B3anmHoe pacriosiokeHre cdepbl U TJIOCKOCTH; KacaTeslbHask TIOCKOCTh K cdepe;
rouags cepsl.

M306pakeHue Tes BpallleHUsI Ha TUIOCKOCTH. Pa3BépTKa LIWIMH/pa U KOHYycCa.

KombOuHaui Ten  BpallleHMss W MHOTOTPAaHHUKOB. MHOTOTDaHHUK,
OTMCaHHBIA OKOMo cdephl; cdepa, BMHCaHHasi B MHOTOTPDAHHUK, WU TeJIO
BpallleHusl.

[Torsitue 06 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 06 00bEMe
MIPSIMOYTOJIbHOTO  TMapasijiefienidriefia M ciaeAcTBUs u3 Heé. OO0BEM LMIMHADA,
KoHyca. OO6béM 111apa U 1ioiazib Cepsl.

[Togobubie Tena B mpocTpaHCTBe. (COOTHOIIEHHSI MeEXIy TUIOLIAAsIMU
noBepxHocTel, 06bEMaMu MOA0OHBIX Ter.

CeueHuss LwiIvMHApa (rapajasie/ibHO M TIepreHJUKY/ISPHO OCH), CeueHHs
KOHyca (MapasjieibHoe OCHOBAaHMIO M TIPOXOJsiliee uepe3 BeplIMHY), CeueHHst
miapa.

BeKTOpbI M KOOPJUHATHI B MPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B NpocTpaHcTBe. Crio)KeHre U BbIUUTaHHe BEKTODOB.
YMHOKeHue BeKTopa Ha uMc/io. Pa3fiokeHre BeKTOpa Mo TPEM HeKOMIIaHapHbIM
BekTOopaMm. [IpaBwio mnapamnenenunega. PelneHue 3ajau, CBSI3aHHBIX C
NpUMeHeHWeM TIpaBWU  JEeMCTBUM C BeKTopamH. IIpsMoOyrosibHas cCHCTeMa
KoopAauHaTt B mipocTpaHcTBe. KoopauHatbl Bektopa. [Ipocreiimme 3azauv B
KOOpAMHATax. YTon Mexay Bekropamu. CKassipHOe TMpoHM3Be/leHHe BeKTODOB.
BbruricsieHre yryioB MeXAy TIPSIMBIMU U TIJIOCKOCTSIMH. KOOpAWHATHO-BEKTOPHBIN
MEeTO/] TIPY PellleHUH reOMeTpUUeCcKrX 3a/au.



INTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJ/IBTATDI

JINUHOCTHBIE pe3y/ibTaThbl OCBOEHWsI TporpaMMbl yuebGHOro mpeameTa
«MartemaTHKa» XapaKTepU3yHTCS:

I'paxxpanckoe BociuTaHue:

Cc)OPMUPOBAHHOCTBIO IPAXKAAHCKOM MO3UI[MM 00YyUaroIerocsi Kak akTUBHOTO
U OTBETCTBEHHOIO0 WieHa pPOCCHMCKOro 0O0IlecTBa, TpeJCcTaB/leHUEM O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUPOBAHUS Pa3/IMUHBIX CTPYKTYD, SIBJIEHUU,
nporielyp TpakgaHckoro obiectBa (BbIOOPBI, OMPOCHl W TMp.), YMeHUEeM
B3aMMO/IeMCTBOBaTh C COLMAJbHBIMA HWHCTUTYTaMU B COOTBETCTBUM C HUX
(GyHKUMSIMU U Ha3HAUeHUeM.

IlaTproTHYecKoe BOCIUTaHHE:

c(hOpMUPOBAHHOCTBIO POCCUMCKOM rPakIaHCKOUW UIEHTUUHOCTH, YBa)KeHHUs K
MPOIIIOMY U HaCTOSIIEMY POCCHUMCKOU MaTeMaTUKU, LIEHHOCTHBIM OTHOLIEHHEM K
JOCTW)KEHHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOW MaTeMaTU4eCKOW IIKOJIbI,
K WCMO/b30BaHUIO 3TUX AOCTWKEHWW B JPYrMX HayKaX, TeXHOJOTrusiX, cdepax
5KOHOMUKW.

JyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HAaHUEM JYXOBHBIX LIeHHOCTeHn POCCHUKCKOT0 Hapo/a;
c(hOpMUPOBAaHHOCTbID ~ HPAaBCTBEHHOIO  CO3HAHUS, STUYECKOTO TIOBeJeHwUs,
CBSI3aHHOT'O C NPaKTUYEeCKUM TIPUMEHEeHUeM [JOCTVKeHUU HayKU U [1eITeJIbHOCTbIO
yUEHOT0; 0CO3HaHMeM JINYHOTO BKJIaJja B IIOCTPOeHHe YCTOUUMBOTO OyayIiiero.

JcTeTHyecKoe BOCIUTaHKe:

3CTEeTUYECKUM OTHOIIIEHWeM K MUpPY, BK/IIOUasi 3CTEeTHKY MaTeMaThueCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/ay, pelleHnH, pacCyXJeHuw;
BOCITPUUMYMUBOCTBIO K MaTeMaTUUeCKUM acTieKTaM pa3/InuHbIX BU0B UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpPMUPDOBAaHHOCTbI) YMEHUSI TPUMEHSATb MaTeMaTU4YeCKue 3HaHUs B
WHTepecax 3/[0pOoBOro 1 6e30macHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOLLIEHUS
K CBOEMY 3/I0POBbIO (37I0pOBOe TIMTaHHe, COATaHCUPOBAHHBIA PEXUM 3aHITUNA U

OT/bIXa, peryJsipHas dusnueckas aKTUBHOCTB); ¢bu3nueckoro
COBepILLIEeHCTBOBaHWS, rpu 3aHATUSAX CMIOPTHMBHO-03/J0POBUTETbHOU
[,esITe/IbHOCTBIO.

TpyaoBoe BocnuTaHHe:

TOTOBHOCTBIO K TPY/y, OCO3HAaHWEM IL[€HHOCTH TPY/0/IFO0OUS; MHTEPECOM K
pa3MuHbIM  cdhepaM  MPodeCcCHOHATbHOW  /1eATeIbHOCTH,  CBSI3aHHBIM — C
MaTeMaTUKOW U eé TIPUIO)KeHUsIMHM, YMEHHEM COBepllaTh OCO3HAHHBIM BBIOOD
Oyaymieli mpodeccMd W peanr30BbIBaTh COOCTBEHHBIE JKM3HEHHbIE TUIaHbI;
TOTOBHOCTBIO W CIOCOOHOCTBIO K MareMaThueCKOMy 00pa3oBaHUI0 U
CcaM000pa30BaHUI0 Ha TIPOTSDKEHWM BCeW JKU3HU; TOTOBHOCTBIO K AaKTUBHOMY
yUaCTHIO B PellleHUH TTPAaKTUYeCKHUX 3ajlau MaTeMaTUUeCKOW HarpaB/IeHHOCTH.
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JKO0JI0rHYecKoe BOCIIUTaHHe:

Cc()OPMUPOBAHHOCTBID 3KOJOTMYECKOW KYJIbTYpbl, [OHMMAaHWEM BJIUSIHUS
COLIMa/TbHO-9KOHOMHUYECKUX TIPOLIeCCOB Ha COCTOSIHHME TPUPO/HOM U COL[MA/bHOU
cpelibl, OCO3HaHWEM TJi00a7bHOTO  XapakTepa 9KOJIOTHUYeCKHX Mpobiem;
OopHeHTal[Meli Ha MpUMeHeHWe MaTeMaTUueCKUX 3HaHWM [ifisi pellieHusl 3ajjlau B
o0macTd OKpy»Karolledl cpefibl, TJIAHUPOBAaHUS TIIOCTYIIKOB M OI[eHKH WX
BO3MOJKHBIX TTOC/Ie/ICTBUM [IJIs1 OKPY>Katolllei Cpe/ibl.

[IeHHOCTH HAYYHOT'0 MIO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33DEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ¢  OOIIeCTBEHHOW TIPAaKTHKH, ITTOHWUMaHUEM
MaTeMaTU4YeCKOl HayKh Kak cdepbl ueoBeuecKou AesiTeIbHOCTH, 3TalloB eé
pasBUTUST U 3HAUMMOCTU [/ PA3BUTUS LIMBWUIM3ALMW; OBJafleHUEM SI3bIKOM
MaTeMaTHKU M MaTeMaTH4yeCcKOW KY/JIbTypOW KaK CpeACTBOM TO3HaHUSI MUPa;
TOTOBHOCTBIO OCYILECTB/ISATh TIPOEKTHYI0 M UCC/Ie[0BaTeNbCKYHO JesiTebHOCTb
VHJVBU/Iya/IbHO U B TPyIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MerTanpeamMeTHbIe pe3y/ibTaThl OCBOEHUs TPOrpaMMbl yueOHOTO TpeAmMeTa
«MaTemaTuKa» XapaKTepU3yHTCs OBJIaJileHUEeM yHUBepCaTbHbIMU
nosHasamesabHbIMU  O0eliCmeUsiMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/IbHbIMU pe2ysIMUBHbIMU OelicCmeusiMuU.

1)  YHueepcanbHble  no3HasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposaHue 6a308bix KOSHUMUBHbIX npoyeccos obyuarouwjuxcsi (ocgoeHue
Memooo8  NO3HAHUSI ~ OKpydXcawwe20  Mupd;  NpuMeHeHue  /102UYecKUux,
uccnedosamebCKux onepayuli, ymeHuli pabomamsb ¢ uHgopmayueti).

Ba3oBble loruyecKue AeiCTBHs:

e BBISAB/IATD M XapaKTepH30BaTh CYIleCTBeHHbIe MMPHU3HAKU MaTeMaTHUueCKUX
00BEKTOB, TIOHSATHM, OTHOIIEHWM MeXAy TOHSATUSIMU; (OpPMYJIUPOBATh
oripefie/ieHUs]  TIOHATWM; yCTaHABIMBATb  CYIIIeCTBeHHbIM  TIPU3HAK
K/JacCU(UKal[MM, OCHOBaHHWs MJisi 0000IleHUss U CpaBHEHUs, KpUTepuu
TIPOBOAMMOT'0 aHa/IM3a;

e BOCIpUHUMATh, (OpPMyIMpOBaTH U  MpeoOpa3oBbIBATL  CYXK/EHUS:
yTBepAuTe/ibHble W OTpHliaTe/ibHble, eAUHUYHbIe, UYaCTHble U OOIIUe;
yCJ/IOBHBIE;

e BBIAB/IATD  MaTeMaTUueCcKhe  3aKOHOMEpDHOCTH,  B3aMMOCBSI3U U
npoTvBopeunss B (akTaX, AaHHBIX, HAOMIOZIEHUSIX U YTBEpPKIEHUSX;
npejjiaraTh ~ KpUTepUM  [/s1  BBISIBJEHHST ~ 3aKOHOMEPHOCTeM U
MPOTHBOPEYN];

e JenaTb BBIBOJbI C MCIOJb30BaHUWEM 3aKOHOB JIOTHKU, [JeAYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/JIHOUeHUM, YMO3aK/IFOUeHU 110 aHa/IoT 1y,

e TPOBOJUTH CaMOCTOSITEeJTbHO Jl0Ka3aTenbCTBa MaTeMaTUueCKHUx
yTBep>K/leHUui (TIpsiMble ¥ OT TIPOTUBHOIO), BbICTpaMBaTh apryMeHTaluIo,

8



NPYBO/IUTh TPUMEpbl W KOHTPIIPUMepbl; OOOCHOBBIBaTb COOCTBEHHbIE
CY’XZIeHUsl U BbIBO/IbI;

BbIOMpaTh Croco0 peleHusi yuyeOHOM 3aZiaud (CpaBHMBAaTh HECKOJBKO
BapUaHTOB peIlleHusi, BbIOMpaTh Haubosiee TOAXOAAIMIUNA C yUETOM
CaMOCTOSITE/TbHO Bbl/Ie/IeHHBIX KPUTEpPHEB).

ba3oBbie ucaiaeaoBare/1bCKue AeﬁCTBHﬂ:

HCTI0/Th30BaTh BOIIPOCHI KaK MCC/IeZ0BaTebCKUH MHCTPYMEHT TO3HaHUS;
cdopMy/IIpoOBaTh BOIIPOCHI, (UKCHPYIOI[HEe TIPOTHBOpeUre, Mpobiemy,
yCTaHaB/IWBaTb HWCKOMOe W  JaHHOe, (OpPMHPOBATb  THIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

TIPOBO/IUTD CaMOCTOSITEJTbHO CTJIaHUPOBAHHBIM 9KCTIePUMEHT,
MCC/iefIoBaHUe 110 YCTaHOBJEHWIO OCOOEHHOCTell MaTeMaThyecKoro
00beKTa, sIB/IeHHS, TIPOI[eCCa, BBLISBIEHUIO 3aBUCHMOCTEH MeXKAy
00bEKTaMH, SIBJIEHUSIMH, TIPOLIeCCaMU;

CaMOCTOSITE/ILHO (hOPMY/IMPOBATh 000OIIEHUST U BBIBOABI 110 pe3y/ibTaTaM
MPOBE/IEHHOTO HAOJFOZIeHUs, MCC/IeIOBaHNs, OLIEHWBATh [OCTOBEPHOCTH
TMOJTyYeHHBIX Pe3y/IbTaTOB, BEIBO/IOB U 0000IIIeHHH;

MIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE TIPOLleCCa, a TaKXKe BBIJBUTATh
TIPe/ITIONIOXKEHHST O €r0 Pa3BUTHH B HOBBIX YC/IOBHSX.

Pabora c uaopmanmeii:

2)

BBISIB/ISITH eULIMTHI UHPOPMALUH, [JaHHBIX, HEOOXOAUMBIX [/Is1 OTBeTa
Ha BOMPOC U [1Jis1 pellieHus 3a,auu;
BbIOMpaTh  MHGpOpPMALMI0O W3  MCTOYHUKOB  DA3/IMYHBIX  THIIOB,
aHa/IM3MPOBaTh, CUCTEMAaTU3UPOBATh U WHTEPIIPETUPOBaTh MH(OPMAaLIIO
pa3MYHbIX BUOB U (DOPM MpeICTaB/IeHNS;
CTPYKTYPUPOBaTh MH(OpPMAaLMIO, MPe/CTaB/IsATh €€ B pa3/IUuHbIX (PopMax,
WJUTFOCTPUPOBATh Tpadruecky;
OLIeHUBaTh HaJ&KXHOCTh VH(pOopMaLun 1o CaMOCTOSITE/TbHO
Cc(OpMy/TMPOBAHHBIM KPUTEPHSIM.

YHueepcaibHble  KOMMYHUKamueHble Oelicmeusi, obecneuusaiom

C(hOPpMUPOBAHHOCMb COYUA/IbHbIX HABBIKO8 0OYUAOUWUXCSL.
Oo1enmue:

BOCTIDUHMMAaTh W (OPMY/JUPOBaTh CYXK/€HHUsS B COOTBETCTBUU C
YCJIOBUSIMHU M 1I€/IIMH OOIIeHHsT; SICHO, TOUHO, TPAMOTHO BbIpa)kaTh CBOIO
TOUKY 3DEHUs] B YCTHBbIX UM MUCbMEHHBIX TeKCTaX, /laBaTh MOSCHEHUS T10
XO/ly pellieHus 3a/laul, KOMMEeHTHPOBaTh MOJTyUeHHbIN pe3y/bTar;

B X0Ze 00Cy>kaeHus 3a/jaBaTh BOIIPOCHI TIO CyIL[eCTBY 00CYKZaeMOU TeMbl,
npo0JieMbl, pelllaeMol 3a/jlauM, BbICKAa3bIBaTh U/leH, HalleJieHHbIe Ha TIOMCK
pellleHUsi; COTOCTaBJsAITh CBOW CYXK/JEHUS C CYXAEHUSIMH [IpyTHUX
YUaCTHUKOB AMaora, oOHapy)XMBaTh pa3/iduve U CXO/CTBO TO3ULIWM; B
KOppeKTHOU (popMe (hopmMy/iMpoBaTh pa3HOTIacusi, CBOU BO3Pa’KeHUS;



e TMpEJCTaB/ATb  pe3yJibTaTbl  pelleHus  3aJauyd,  SKCIIEePUMEHTa,

WCC/IeJOBaHUSI,  TIPOEKTa;  CAMOCTOSTebHO  BbiOMpaTh  dopmar
BBICTYIIJIEHUsI C YUETOM 3a/lay Mpe3eHTal[ui U 0co0eHHOCTel ayJUTOPUH.
CoTpyaHuyecTBoO:

e IMOHMMAaTh Y  MCIO/Jb30BaTh  IPEUMYIeCTBA  KOMAaHJHOW MU
WH/IMBU/yaIbHOM pabOoThI MPH pellieHrnd YueOHbIX 3a/iau; IPUHUMATh 1[eJ1b
COBMECTHOH [/leATe/IbHOCTH, IIAaHUPOBaTh OpPraHU3aljMi0 COBMECTHOM
paboThI, pacrpeieNisiTh BU/bl pabOT, ZOrOBAapUBATHCS, 00OCYK/AaTh MPOIeCC
U pe3ynbTar paboThl; 060011[aTh MHEHUSI HECKOBKUX JIFO/IeH;

e y4YaCTBOBAaThb B IPYMIIOBBIX opMax paboThel (00CYXaeHUs, 00OMeH MHEHHH,
«MO3TOBBI€ ILITYPMbl» W WHbIE); BBIMOJHATHL CBOIO YacTh pabOThl M
KOOPJMHUPOBaTb CBOU [JEHCTBUS C JPYTMMH WieHaMM KOMaH/pl;
OLIeHMBAThb KaueCTBO CBOETr0 BK/aja B OOIIWN TIPOAYKT IO KPUTEPUSIM,
copMyTMPOBAaHHBIM YUaCTHUKAMHU B3aUMO/I€HCTBUSI.

3) YHueepcaibHble  pe2y/ssimueHble delicmaus, obecneuugaiom
¢popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKOB JAUYHOCMU.
CamoopraHu3anusa:

e COCTaBJISTH I/1aH, a/ITOPUTM peLlleHus 3aZlauk, BbIOUpaTh criocob perieHus
C YUETOM UMEIOIIMUXCS PeCYyPCOB U COOCTBEHHBIX BO3MOKHOCTEMH,
apryMeHTHMPOBaTh U KOPPEKTUPOBaTh BAPUAHTHI pellleHni ¢ YUETOM HOBOU
uHbopMaluu.

CaMOKOHTPO/Ib:

e B/IAJeTh HaBbIKAMM I[I03HaBaTeIbHOW pedeKCHd KakK OCO3HaHUS
COBepIllaeMbIX J€MCTBUM U MBIC/UTEIbHBIX MPOLIECCOB, UX pe3y/bTaToB;
BlaJileTh crocobaMu  CaMOTpPOBEpPKH, CaMOKOHTpOJIi Tpoliecca U
pe3yJibTaTa pelleHrss MaTeMaTUUeCKO! 3a/jauy;

e TMpeABUAeTb TPYJHOCTHU, KOTOpPble MOTLYT BO3HUKHYTb IpU peLleHUr
3a/jauy, BHOCHUTb KODDEKTHBBI B [leATe/lbHOCTb Ha OCHOBE HOBBIX
06CTOsITENBCTB, JAHHBIX, HAWJEHHBIX OLIMOO0K, BbISIBJIEHHBIX TPY/IHOCTEH;

e OLIeHMBaThb COOTBETCTBHE pe3y/jbTaTa LeJd W YyCJIOBUSM, OOBSICHATH
NPUYMHBI JOCTH)KEHUsST WU HeJOCTW)KeHUs pe3yJ/IbTaTOB [esiTe/IbHOCTH,
HaXO[UTh OIINOKY, ZlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATHI

10 K/TACC

OrnepupoBaTh MOHATUSMU: TOUKA, TIpsiMasi, TJIOCKOCT.

[IprMeHATbL aKCUOMBI CTepeOMEeTPUH M CJIe[ICTBHUS W3 HUX TP pelleHUuU
reoMeTpUYeCcKUX 3a/jau.

OrnepupoBaTh MOHATUSIMU: Mapaslie/IbHOCTb W MePHeHIUKYASPHOCTb TPSMBbIX
U TIJIOCKOCTEH.
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KnaccuduipoBaTh B3aUMHOe pacriojio)KeHHWe TPSMbIX M TIJIOCKOCTel B
MIPOCTPAHCTBE.

OneprpoBaTh TOHATHSMH: [ABYTPAaHHBIM yTO/, TpPaHWd JABYIPAHHOTO IIa,
pebpo ABYrpaHHOTO yrJja; JUHENHBIM yroj ABYTPAHHOIO yIJia; rpajlyCHas Mepa
JIBYTPAHHOT'O yTJIa.

OmneprpoBaTh TIOHATUSMW: MHOTOTPAHHMK, BBIMYK/IbIA W HEBBITYK/IbINA
MHOT'OTPaHHUK, 37IeMeHTbl MHOTOT'PaHHUKA, TTPaBU/IbHBIM MHOTOTDaHHUK.

Pacrio3HaBaTh OCHOBHBIE BW/IbI MHOTOTPAaHHMKOB (TTUpaMK/ia; TPH3Ma,
MIPSIMOYTOJTbHBIN Tlapasuienenurne, Ky0).

KnaccupunmpoBaTh ~ MHOTOTPAaHHWKH,  BBIOMpas ~ OCHOBaHWS iAo
KnaccubuKalyyd (BBIMYK/Ible YW HEBBIMYK/Ible MHOTOTPAHHUKH; TIPaBUIbHBIE
MHOTOTPAaHHUKHU; TPsSIMble ¥ HAaK/IOHHbIE TIPHU3MBbI, TTapaslie/iernuIiebl).

OmneprpoBaTh MOHATUSIMU: CEKYII[asi TVIOCKOCTb, CeUeHre MHOTOTPAaHHUKOB.

OOBSACHATH TIPUHLIMITBI TIOCTPOEHUS CEUeHUM, UCIT0/Ib3Ys METO/] CJIe[IOB.

CTpouTh CeueHMs] MHOTOTPDAaHHMKOB METO/IOM  CJIefIOB,  BBITIOJIHATh
(BBIHOCHBIE) TIJIOCKHE UYepTe)KW W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (DUTYp: BU[,
CBepxy, COOKy, CHU3Y.

Permmiath 3aziauy Ha HaxOK7eHWe reOMeTPUUYeCKUX BeJIMUMH 110 00pa3ijaM win
aJiropuT™MamMm, TIpUMeHsii HW3BeCTHble aHa/JMTHUYeCKe MeTOZbl TIPDU pellleHun
CTaHJJaPTHBIX MaTeMaTHUeCKUX 3a/lay Ha BbIUMC/IEHHEe PACCTOSTHUM MeXIy JBYMs
TOUKAaMWU, OT TOUKM [0 TPSIMOM, OT TOYKHM [0 TUIOCKOCTH, MEXIY
CKPeL[BaOLUMUCS TIPSMbIMHU.

Periath 3aZiauy Ha HaxoKJeHUe reoMeTpUUYeCcKUX BeJIMUMH 110 o6pasijam win
aJropuTMamM, TIpUMeHsisi HW3BeCTHble aHa/JMTHUYeCKrue MeTOZbl TIpDU pelleHur
CTaHJAPTHBIX MaTeMaTHUYeCKMX 3aJad Ha BBIYMC/IEHHE YIJIOB  MEXAY
CKPEI[MBAIOIAMUCS TIPSIMBIMH, MEXIy TMpPsSIMOM M  IJIOCKOCTBIO, MEXAY
TIJIOCKOCTSIMH, [IBYTPaHHBIX YTJIOB.

BbuncisiTe 00bEMBI M TIIOIIAIA TTIOBEPXHOCTEH MHOTOIPaHHUKOB (TIpH3Ma,
nmipaMuia) C TIpuMeHeHHeM (OpMYJI; BBIUHCISATb COOTHOILIEHHS  MEXKIY
TIJIOIIA/IIMU TTIOBEPXHOCTeH, 00bEMaMU TTOI00HBIX MHOTOTDPaHHUKOB.

OmneprpoBaTh TMOHSATHSIMH: CHMMETPUS B IIPOCTPAHCTBEe; IIEHTP, OChb U
TIJIOCKOCTh CUMMETPHH; IIeHTP, OCh U TJIOCKOCTb CUMMETPUHN (DUTYPBI.

V3Bnekatb, IpeoOpa30BbIBaTh W WHTEPHPETHPOBAaTh HHMOPMALMIO O
TIPOCTPAHCTBEHHBIX reOMeTpHUecKuX (Urypax, Mpe/CTaBeHHYI0 Ha YepTeXkax U
PHUCYHKaXx.

[TpumeHsATb TeomeTpuueckue (HaKThl [Jis PpelleHus CTepeoMeTpUUYecKuX
3a/1ay, TIpe/ro/aratoluxX HeCKObKO 11aroB pellleHUs], eI yC/I0BUS TIPUMeHeHust
3a/laHbl B sIBHOM (hopMme.

[IpyuMeHATb TIpOCTeHIIMe TIPOrpaMMHBIE  CpPe/icTBa W 3JIEKTPOHHO-
KOMMYHHKAI[MOHHbIE CCTEeMBI TP PellieHNH CTePeoOMeTpUYeCKrX 3a/au.

[TpuBOAUTE TIpUMepbI MaTeMaTUUeCKUX 3aKOHOMEDHOCTeW B TIpUpoJie U
JKWU3HH, Pacrio3HaBaTh MPOsiB/ieHUe 3aKOHOB F'eOMeTPUU B UCKYCCTBe.
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[IpyMeHATh TONyuYeHHble 3HAHWS Ha IpaKTUKe: aHa/IM3UPOBaTh peaslbHbIe
CUTyallid W TIPDUMEHSITh W3y4YeHHble TIOHSITUS B TMpOllecce TIOWCKa PpelleHust
MaTeMaTh4yecKu C(HOpMy/IUpOBaHHOM TIpOO/TeMbl, MOZE/JUPOBaTh peasibHbIe
CUTyallud Ha S3blKe Te0MeTpPUH, WCC/IeloBaTh TOCTPOEHHbIe MOJENU C
HCII0/Tb30BaHEM TeOMEeTPUUECKHX ITOHSITHI M TeopeM, arirapara aareOphbl; periaThb
MpaKkTU4eCcKue 3a/jauk, CB3aHHbIe C HAaXOXKJEeHUeM reOMeTPUYeCKUX BeJIUUKH.

11 K/TACC

OmneprpoBaTh TOHATHAMH: I[UMHPUYECKass TIOBEPXHOCThb, 0Opa3yoiie
LUATUHAPUYECKOW  TIOBEPXHOCTH;  I[WMHAD;  KOHWYeCKass  TOBEpPXHOCTb,
oOpa3yroiire KOHUUeCKOl TTOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacnio3HaBath Tena BpaiteHus (LWIMH/P, KOHYC, cdepa v 1ap).

OOBSACHATD CTIOCOOBI TIOTyUeHUsT TeJT Bpall[eHus.

KrnaccuduiipoBaTh B3auMHOe pacriosioykeHue chephbl U MI0CKOCTHU.

OnepupoBaTh MOHSTUSMU: 111aDOBOUM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTA
CerMeHTa; 111apOBOM CJIOM, OCHOBaHWE I1apOBOI0 CJIOSs, BHICOTA IIaPOBOT0O CJIOS;
1IapDOBOU CEKTOP.

Bbrunciaste  00bEMbI UM TUIOMIQAM  TIOBEPXHOCTEM Ten  BpallleHus,
reoMeTprUYeCcKUX TeJl C TipuMeHeHreM (hopmy..

OnepupoBaThb TOHSITUSIMA: MHOTOTDAaHHUWK, BIHWCAHHbIM B cdepy U
OMKCAaHHbIA OKO0JIO cdepbl; cdepa, BOMCAaHHAsi B MHOTOTPAHHUK WU TeJio
BpalleHUsl.

BLIUKCISITE COOTHOIIEHUS] MeXKIY TIOL[aAsiMU TIOBEPXHOCTeN U 0O0bEéMaMu
MOZI00HBIX TeJI.

N306paxkaTb u3yuaembie (UTYpbl OT DYKU U C TIPUMEHEHWeM IPOCThIX
YepTEKHBIX UHCTPYMEHTOB.

BbINOHATE (BBIHOCHBIE) TJIOCKUE UePTeXKU U3 PUCYHKOB MPOCTBIX 00bEMHBIX
buryp: Bua cBepxy, COOKY, CHHU3Y; CTDOUTh CeueHHs Tesl BpallleHus.

V3BnekaTb, WHTEpPIPeTUPOBaTL U TIpeo0Opa3oBbIBaTh HWHGPOpPMAILUIO O
TPOCTPaHCTBEHHBIX T€OMeTPUUeCKUX (Urypax, Mpe/[CTaB/eHHYI0 Ha uepTe)kax U
PUCYHKax.

OmnepupoBaTh MOHSATHEM BEKTOP B TIPOCTPaHCTBE.

BbITIO/IHATL ~ [IeHCTBUS  CI0)KEHUsI BEKTOPOB, BLIUMTAHUSI BEKTOPOB U
YMHOKEHHsI BeKTOpa Ha UHC/I0, 00bSICHITh, KAKUMH CBOMCTBaMH OHU 00/1a/IatoT.

[TpuMeHSITh TIpPaBU/IO Tapaslienenuresa.

OmnepupoBaTh MOHATUSIMU: [IeKapTOBbI KOOP/JMHATHI B MPOCTPAHCTBE, BEKTOP,
MO/ly/lb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOpAWHAThl BEKTOpa, Yroa MeXAy
BEKTOpaMH, CKa/isIpHOe TIpou3Be/ieHre BeKTOPOB, KOJIJIMHeapHble Y KOMIL/IaHapHbIe
BEKTOPBHI.

HaxouTb CyMMy BEKTOPOB U TIPOM3Be/ieHHe BEeKTOpa Ha YUC/IO, YTOT MEXAY
BEKTOpaMH, CKa/sipHOe T[Ipou3Be/leHHe, packK/iaJblBaTh BEKTOp 10 [JIBYM
HEeKOJIJTMHeapHbIM BeKTOpaM.

12



3ajaBaTh [VIOCKOCTh ypaBHEHHEM B ZIeKapTOBOU CHCTeMe KOOp/WHaT.

[IpumeHsITb reoMeTpuueckue (akKTbl [Js pPelIeHUs CTepeoMeTPUYeCKUX
3a/1ay, MpeArno/aratolux HeCKOIBKO 1IaroB pelleHus], eCciv yCJI0BUS TTPUMEHEeHUs
3a/laHbl B SIBHOM (hopMe.

PemaTe mpocTeliiime reoMeTpuuecKue 3aJjauyd Ha MpPHMEHeHHe BEeKTOPHO-
KOOpPJMHAaTHOI'O MeTOo/a.

Pemate 3aZjauM Ha [0OKa3aTelbCTBO MaTeMaTHUeCKMX OTHOLUEHWHA |
HaXOXKJeHVe reoMeTpUUYeCKUX BeJIMUMH 10 00pasijaM WK aJirOpUTMam, IpUMeHsIst
V3BECTHbIE MeTO/bl [P PeLleHrH CTaHJapPTHBIX MaTeMaTUUeCK1X 3a/au.

[IpumeHsITb  TpOCTellllMe TIIpOrpamMMHbIe  CpeJCTBa W 37JeKTPOHHO-
KOMMYHHKALJMOHHbIE CUCTEMBI [TPY PellleHNH CTepeoMeTpUYeCKUX 3a/au.

[TpuBOAUTHL TpUMepbl MaTeMaTUYeCKWX 3aKOHOMEDHOCTeW B TpPUpOJe M
JKV3HH, pacIio3HaBaTh MPOSIB/IEHNE 3aKOHOB FeOMeTPHHU B UCKYCCTBe.

[IpumeHATh TOyYyeHHble 3HAHUSI Ha IpAKTHKe: aHaJIU3UpOBaTh peasibHbIe
CUTyalluM W TPUMEHSITb U3yueHHble TOHATHS B TMpOLiecCe TOMCKA peLleHus
MaTeMaTHueCcKd CQOpPMyIMpPOBaHHOW TIpobeMbl, MO/eMMpoBaTh peasbHbIe
CUTyalluM Ha $3blKe TeOMeTpUM, WCC/IeloBaTh [IOCTPOEHHble MOJeIN C
MCTI0/Ib30BaHKEM reoMeTpUUYeCcKUX TIOHSATHM U TeopeM, afrapaTa anredphbl; peliaThb
TpakTUYeCKue 3a/lauy, CBSA3aHHbIe C HAXO0XX/€eHMeM reOMeTpUYeCKUX BeJTMYUH.
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TEMATHUYECKOE IVNTAHUPOBAHHWE

10 KV/IACC
KoinyecTrBo yacos
Ne HaumveHoBaHMe pa3/ie/ioB U TeM Koutpoabusre | TIpakTHuecKHe OnekTpoHHbIe (UG poBbIe)
n/n NMporpamMMsbI Bcero oOpa3oBaTe/bHbIE PeCypChI
paboThI padoThI
https://lesson.edu.ru/02.3/10
1 BBenenve B cTepeoMeTputo 10 https://www.yaklass.ru/p/geometria#program-
10-klass
https://lesson.edu.ru/02.3/10
[IpsiMble U MJIOCKOCTH B
2 rpocrtpaHcTse. IlapanienbHOCTE 12 1 https://www.yaklass.ru/p/geometria#program-
MPSIMBIX U [JIOCKOCTEeMN 10-klass
https://lesson.edu.ru/02.3/10
[lepnieHAUKYASIPHOCTD MPSIMBIX U
3 PTICHA Uy P P 12 https://www.yaklass.ru/p/geometria#program-
IIJIOCKOCTeMN
10-klass
https://lesson.edu.ru/02.3/10
Yrnbl me NIPSAMBIMU U
4 PRAY TID 10 1 https://www.yaklass.ru/p/geometria#program-
TVIOCKOCTSIMHA
10-klass
https://lesson.edu.ru/02.3/10
5 MHororpaHHuKu 11 1 https://www.yaklass.ru/p/geometria#program-
10-klass
6 O6bEMBI MHOTOrDAHHHKOB 9 1 https://lesson.edu.ru/02.3/10
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

https://www.yaklass.ru/p/geometria#program-
10-klass

IToBTOpEHUE: CeueHus,
PacCTOSIHUSA U YTJIbl

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68
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11 K/TACC

Ne

HaumMeHoBaHue pa3jesioB u

KosmuecTBO yacoB

OnekTpoHHbIe (UG poBbIe)

/ Beero Konrtposbubie | IIpakTHueckue 5
n/n TeéM MPOrpaMMbI paGoThi paGoTeI oOpa3oBaTe/ibHbIe PeCcypChl
https://lesson.edu.ru/02.3/11
1 Tesa BpallieHus 12 https://www.yaklass.ru/p/geometria#program-
11-klass
https://lesson.edu.ru/02.3/11
2 O0BEMBI Ten 5 1 https://www.yaklass.ru/p/geometria#program-
11-klass
https://lesson.edu.ru/02.3/11
3 BeKTopeI 1 KOOpAMHATEI B 10 1 https://www.yaklass.ru/p/geometria#program-
MPOCTPaHCTBE
11-klass
https://lesson.edu.ru/02.3/11
TorTopeHse, 060Gkt https://www.yaklass.ru/p/geometria#program-
4 CHCTeMaTH3a i 7 1 11-klass
LUs1 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOI'PAMME
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

IIOYPOYHOE IVIAHUPOBAHUE
10 K/TACC

KosnuecTBO Uacos
Ne ara JJ1eKTpOoHHbIe U poBbIe
Tema ypoka KouTtposbHabie | IIpakTHueckue A P nupp
n/n Bcero u3ydeHusi | oOpa3oBaTe/bHbIE PeCypChI
padoThI paboThI

OCHOBHBIE TTOHSITUS
CTepeoMeTpUU: TOUKa,
NpsiMast, IIOCKOCTB, https://lesson.edu.ru/02.3/10
MPOCTPaAHCTBO. [IpaBusia
1300pakeHUsI Ha 1 https://www.yaklass.ru/p/geometria#program-
pUCYHKax: n300pakeHus 10-klass
IJIOCKOCTEH,
rapasuie/ibHbIX MPSIMbIX
(OoTpe3KoB), cepeuHbI
OTpe3Ka
TToRsTISE: https://lesson.edu.ru/02.3/10
rnepeceKarolmecs .

p . https://www.yaklass.ru/p/geometria#program-
MJIOCKOCTH, 1

10-klass

repecekaroLecs
npsiMast ! IJIOCKOCThb
TTOHSTISE: https://lesson.edu.ru/02.3/10
repeceKarolIecs )

p - https://www.yaklass.ru/p/geometria#program-
MJIOCKOCTH, 1

10-klass

repecekaroLecs
npsiMast ¥ TJIOCKOCThb
3HAKOMCTBO C 1
MHOTOrpaHHUKaMU,

17



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

n300pakeHue
MHOT'OTPaHHUKOB Ha
DUCYHKaXx, Ha
TIPOEKIMOHHBIX
yepTexax

HauvanbHble cBeJleHHs O
Ky0Oe U nipamujie, ux
pasBépPTKU U MOJeJIu.
Ceuenust
MHOI'OTPaHHUKOB

HauvanbHbIe cBeZleHHs O
Ky0Oe U TTHpaMu/ie, UX
pasBEéPTKU U MOJe/IN.
Ceuenust
MHOT'OTPaHHUKOB

ITousaTue 00
aKCHOMAaTUYeCKOM
MOCTPOEHHUU
CTepeOMEeTPHH: aKCHOMBI
CTepeOMeTpPUU U
CIe[ICTBUS U3 HUX

ITousTHE 00
aKCMOMAaTUYeCKOM
MOCTPOEHUH
CTepeoMeTPHH: aKCHOMbI
CTEePeOMeTPUH U
C/IeICTBUA U3 HUX

ITousaTHE 00
aKCUOMAaTUYeCKOM
MOCTPOEHUH
CTePeOMEeTPHH: aKCHOMBbI

18




CTepeoMeTp1H U
CJIe/ICTBUS U3 HUX

10

ITousATHE 00
aKCHUOMATUUeCKOM
MOCTPOEHUH
CTepPeoMeTpPUH: aKCHOMBI
CTepPeoMeTpUH U
CJIe[ICTBUS U3 HUX

11

BzaumHoe
pacrioioyKeHue MpsIMbIX
B IPOCTPAHCTBE:
repecekaroiecs,
rnapasiiesibHble U
CKpelLLUBaroLIecs
TpsiMble

https://lesson.edu.ru/02.3/10

https://www.yaklass.ru/p/geometria#program-
10-klass

12

[TapannensHOCTB
MPSIMBIX U TJIOCKOCTEM B
[IPOCTPaHCTBe:
rapasiiesibHble IpsiMble B
IIPOCTPAHCTBE;
rapasieIbHOCTb TPEX
TIPSIMBIX

https://lesson.edu.ru/02.3/10

https://www.yaklass.ru/p/geometria#program-
10-klass

13

[TapannensHOCTB
MPSIMBIX U [JIOCKOCTEM B
MIPOCTPaHCTBeE:
[TapasiensHOCTB
MPSIMOM M TJIOCKOCTH

https://lesson.edu.ru/02.3/10

https://www.yaklass.ru/p/geometria#program-
10-klass

14

Yrsl €
COHaripaBJ/IeHHbIMU
CTOpPOHaMH

https://lesson.edu.ru/02.3/10

https://www.yaklass.ru/p/geometria#program-

19



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

10-klass

Yron Mexay npsiMbIMU B

https://lesson.edu.ru/02.3/10

15 https://www.yaklass.ru/p/geometria#program-
TPOCTPaHCTBe
10-klass
https://lesson.edu.ru/02.3/10
Yron me MIPSIMBIMU B .
16 PKAY TP https://www.yaklass.ru/p/geometria#program-
TPOCTPaHCTBe
10-klass
Tlapa/i/iebHOCTb https://lesson.edu.ru/02.3/10
IIJIOCKOCTeH: .
17 https://www.yaklass.ru/p/geometria#program-
rapasiejibHble
10-klass
IJIOCKOCTH E—
https://lesson.edu.ru/02.3/10
CBoicTBa
18 Tapa’uie/IbHbIX https://www.yaklass.ru/p/geometria#program-
IIJIOCKOCTeH 10-klass
[Tpocrenmue
MPOCTPAHCTBEHHbIE
19 (urypbl Ha MJIOCKOCTHU:
TeTpasp, Kyo0,
rapasuviesienurie
https://lesson.edu.ru/02.3/10
20 [TocTpoeHue ceueHui https://www.yaklass.ru/p/geometria#program-
10-klass
21 TlocTpoeHue ceveHuii https://lesson.edu.ru/02.3/10
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

https://www.yaklass.ru/p/geometria#program-
10-klass

KonTponbHas paboTa 1o
Teme "lIpsimMbie U
TJIOCKOCTH B

22
MPOCTPaHCTBe.
[TapannensHOCTB
MPSIMBIX U IIJIOCKOCTEeM"
https://lesson.edu.ru/02.3/10
[leprieHAUKYISIPHOCTD
73 NIPSIMOY Y TUIOCKOCTH: https://www.yaklass.ru/p/geometria#program-
TeprieH UKy pHbIe 10-klass
TIpsIMble B TIPOCTPAHCTBe
https://lesson.edu.ru/02.3/10
IIpsMble napasienbHble
24 U TepIrieHAuKY/IpHbIe K https://www.yaklass.ru/p/geometria#program-
IJIOCKOCTHU 10-klass
https://lesson.edu.ru/02.3/10
IIpsiMble napasiiesbHble
25 U TeprieHUKY/IpHbIe K https://www.yaklass.ru/p/geometria#program-
IVIOCKOCTU 10-klass
https://lesson.edu.ru/02.3/10
[Ipr3Hak
26 TepreH UKy PHOCTH https://www.yaklass.ru/p/geometria#program-
TPSIMOM M TIJIOCKOCTH 10-klass
IIpr3Hak https://lesson.edu.ru/02.3/10
27 TeprieHUKYJ/IIPHOCTH

TPSIMOM M TIJIOCKOCTH

https://www.yaklass.ru/p/geometria#program-
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

10-klass

Teopema o nipsmou

https://lesson.edu.ru/02.3/10

28 TepreH UKy /IsIPHOU https://www.yaklass.ru/p/geometria#program-
IJIOCKOCTU 10-klass
https://lesson.edu.ru/02.3/10
Teopema o nipsimMoit
29 TNepreHIUKY/ISIPHOM https://www.yaklass.ru/p/geometria#program-
IJIOCKOCTHU 10-klass
https://lesson.edu.ru/02.3/10
Teopema o TipsiMOit
30 TreprieH UKy IspHOU https://www.yaklass.ru/p/geometria#program-
TIJIOCKOCTH 10-klass
ITeprienauKyap u https://lesson.edu.ru/02.3/10
HaKJ/IOHHbIe: pacCTOsIHYe
31 OT TOYKHM JI0 TVIOCKOCTH, https://www.yaklass.ru/p/geometria#program-
paccTosiHue OT TPSIMOM 10-klass
J10 TUIOCKOCTH
TleprieHAUKYISIp 1 https://lesson.edu.ru/02.3/10
HaKJ/IOHHbIe: pacCTOsIHYe .
P https://www.yaklass.ru/p/geometria#program-
32 OT TOYKM [0 TIJIOCKOCTH,
o 10-klass
paccTosiHUe OT TPSIMOM
10 TUIOCKOCTH
ITeprienavKyap u https://lesson.edu.ru/02.3/10
HaKJ/IOHHbIe: pacCTOsIHYe
33 OT TOYKM /0 TIJIOCKOCTH, https://www.yaklass.ru/p/geometria#program-

paccTosiHue OT NpsSIMOM
J10 TIJIOCKOCTH

10-klass
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

[TeprienuKyisp 1
HaKJIOHHBIE: PaCCTOsIHUe

https://lesson.edu.ru/02.3/10

https://www.yaklass.ru/p/geometria#tprogram-

34 OT TOYKHM /0 TIJIOCKOCTH,
o 10-klass
paccTosiHUe OT TPSIMOM e
J10 TUIOCKOCTH
https://lesson.edu.ru/02.3/10
Y OCTpaHCTBe: .
[/IbL B POCTpaH TP https://www.yaklass.ru/p/geometria#program-
35 YT0oJI MEXAY TPSIMOU U
10-klass
IIJIOCKOCTEIO =
https://lesson.edu.ru/02.3/10
’HByrEaHIiMH yroi, https://www.yaklass.ru/p/geometria#program-
36 JIVHeUHbBIN yros
10-klass
JIIBYTPaHHOIO yrJjia =
https://lesson.edu.ru/02.3/10
’HByFEaHHuHH yron, https://www.yaklass.ru/p/geometria#program-
37 JIVHeUHbIN yros
10-klass
JIBYTPaHHOr0 yrJia =
https://lesson.edu.ru/02.3/10
[TeprieHAUKYISPHOCTD
18 TJIOCKOCTeM: TIPU3HAK https://www.yaklass.ru/p/geometria#program-
[IepIIeHUKYJIIPHOCTH 10-klass
JIBYX MJIOCKOCTeM
39 ITeprieH UKy IS PHOCTD https://lesson.edu.ru/02.3/10

TJIOCKOCTeM: MpH3HaK
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

NepreHNKYISIPHOCTH
JIBYX TJIOCKOCTeM

https://www.yaklass.ru/p/geometria#program-
10-klass

TleprieH UKy /SIPHOCTb https://lesson.edu.ru/02.3/10
IIJIOCKOCTEH: IIPU3HAaK
40 p https://www.yaklass.ru/p/geometria#program-
TepreH UKy PHOCTU
o 10-klass
JIBYX TUIOCKOCTeN E—
https://lesson.edu.ru/02.3/10
Teopema o Tpéx
41 p p https://www.yaklass.ru/p/geometria#program-
nepreHauKy/spax
10-klass
https://lesson.edu.ru/02.3/10
Teopema o Tpéx
42 p p https://www.yaklass.ru/p/geometria#program-
reprieHAuKYy/Isspax
10-klass
https://lesson.edu.ru/02.3/10
Teopema o Tpéx .
43 p p https://www.yaklass.ru/p/geometria#program-
TeprieHAuKYy/Isspax
10-klass
KonTponbHas paboTa 1o
TeMaM
"IleprieHAVKYISIPHOCTD
44 MPSIMBIX U TJIOCKOCTEN"
U "YTibl MeXay
MPSIMBIMH U
IJIOCKOCTSIMU"
IloHsgTue https://lesson.edu.ru/02.3/10
45 MHOT'OTPaHHUKa,

OCHOBHBI€ 3/7IEMEHTHI

https://www.yaklass.ru/p/geometria#program-
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

MHOI'OTPaHHUKa,
BBINYK/Ible U
HEeBBINYKJ/Ible
MHOIOTPaHHUKY;
pas3BépTka
MHOTOrpaHHUKa

10-klass

ITpusma: n-yrosibHas
TpU3Ma; IpaHu 1
OCHOBaHWUS TIPU3MBI;

https://lesson.edu.ru/02.3/10

https://www.yaklass.ru/p/geometria#program-

46 rpsiMasi U HaKJIOHHAas
10-klass
npu3Mbl; OOKOBast U
TOJ/THasi TOBEPXHOCTh
TPU3MBbI
https://lesson.edu.ru/02.3/10
[Tapannenenurnes,
47 TIPSIMOYT OJTbHBIN https://www.yaklass.ru/p/geometria#program-
rnapasuiesierines u ero 10-klass
CBOMCTBA
[Tvpamyja: n-yrospHas
nupamMuzia, TpaHu U https://lesson.edu.ru/02.3/10
OCHOBaHMWe MUPAMU/IbI; .
DaMHADL, https://www.yaklass.ru/p/geometria#program-
48 OoKOBast 1 TIOJTHast
10-klass
TOBEPXHOCTH
NMpaMU/bl; MpaBUIbHAsS
U yceuéHHas nupaMuza
IlpaBunbHbIe https://lesson.edu.ru/02.3/10
MHOTOTPaHHUKU:
49 TIOHSITHE TIPAaBUIBHOTO https://www.yaklass.ru/p/geometria#program-
MHOI'OTPaHHUKA; 10-klass

TripaBU/IbHas pU3Ma 1
TpaBU/IbHas MMPaMU/a;
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

TipaBU/TbHAS
TpeyroJibHasi MMpaMuza
Y TIpaBUJTbHBIN
TeTpas3p; Kyo

50

IIpepcraBienue o
NPaBUIbHBIX
MHOI'OTpDaHHUKAX:
OKTa3/p, JOJeKas p U
UKOCas/p.

51

CumMmmeTpus B
TIPOCTPAHCTBeE:
CUMMeTpUs
OTHOCHUTEJIbHO TOYKH,
MPSIMOM, TVIOCKOCTH.
OneMeHTbl CUMMeTPHUH B
nvpamuziax,
rapasuiejienume/ax,
NpaBWIbHBIX
MHOTr'OTpaHHHUKaX

52

Brruucienue 371eMeHTOB
MHOTOT'DaHHUKOB: PEOPa,
JIaroHasu, yrJjbl

53

[Tnoraab 60koBOM
MOBEPXHOCTH U MOJIHOU
TOBEPXHOCTH NIPSIMOU
TIPU3MBI, TIJIOIIA/Ib
OCHOBaHUM, TeopeMa 0
OOKOBOM IMOBEPXHOCTH
TIPSIMOY TIPU3MBbI

https://lesson.edu.ru/02.3/10

https://www.yaklass.ru/p/geometria#program-

10-klass

54

[Tnoraab 60KOBO
MOBEPXHOCTHU U

https://lesson.edu.ru/02.3/10

26



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

TOBEPXHOCTHU
TMpaBWIbHOM NUpPaMU/pbl,
TeopeMa O TIJIoaix
OOKOBOM IMOBEPXHOCTH
yCeUEHHOU MUpPaMU/IbI

https://www.yaklass.ru/p/geometria#program-
10-klass

KonTponbHast paboTa 1o

55 n n
Teme "MHOroOrpaHHUKH

56 [MousiTHe 06 06BEME
https://lesson.edu.ru/02.3/10

57 OOBEM NTUPAMU/TBI https://www.yaklass.ru/p/geometria#program-
10-klass
https://lesson.edu.ru/02.3/10

58 O0BEM MUpamMupl https://www.yaklass.ru/p/geometria#program-
10-klass
https://lesson.edu.ru/02.3/10

59 O0BéM MUpaMu/pI https://www.yaklass.ru/p/geometria#program-
10-klass
https://lesson.edu.ru/02.3/10

60 OOBEM ITUPAMU/IBI https://www.yaklass.ru/p/geometria#program-
10-klass
https://lesson.edu.ru/02.3/10

61 OOBEM TTPU3MBI https://www.yaklass.ru/p/geometria#program-

10-klass
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

62

OOBEM TTPU3MBI

https://lesson.edu.ru/02.3/10

https://www.yaklass.ru/p/geometria#program-
10-klass

63

O06BEM TIPU3MBI

64

KonTtponbHast pabora 1o

Teme "OOBEMBI
MHOI'OIPaHHUKOB"

65

[ToBTOpeHue,
0000111eH1e
cucTeMaTu3aLus
3HaHuU. [TocTpoenue
CevyeHu! B
MHOTr'OTpaHHUKe

66

[ToBTOpEHME,
000011eHMEe
cucTeMaTH3arus
3HaHUU. Brrurcienve
PacCTOSTHUM: MeXIy
JIByMs TOUKaMH, OT
TOYKH /IO TIPSIMOM, OT
TOUKH [I0 TJIOCKOCTH,
Mexay
CKpel1BalOIUMUCS
TIPSIMBIMU

67

Nrorosast KOHTPOJIbHAS

pabota

68

IToBTOpEHME,
0600111eHIe
cucTeMaTu3aLus
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https://lesson.edu.ru/02.3/10

3HaHUM. Brruncienne
YTJIOB: MEXIY
CKpeII1BatOIUMUCS
TIPSIMBIMU, MEX/1Y
MIPSIMOM M TJIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB,

YTJIOB MEXIY
TJIOCKOCTSIMU

OBIIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68
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11 K/TACC

Ne
n/m

Tema ypoka

KosmmuecTBO uacoB

Bcero

KonTpo/ibHbie
padoThI

IIpakTHUYeckue
padoThI

Hara
U3yYeHUs

J/IeKTPOHHBIE IU(POBbIE
oOpa3oBaTe/IbHbIE PeCypChI

Cdepa u 1m1ap: 1jieHTp,
paguyc, iuameTp;
TIOL[A/Ib TIOBEPXHOCTH
cdepsl

https://lesson.edu.ru/02.3/11

https://www.yaklass.ru/p/geometria#program-
11-klass

B3aumMHoe
pacrosnioxeHue cepsl
Y TJIOCKOCTH;
KacaTeJyibHast
TJIOCKOCTH K cepe;
nonjaAb chepsl

https://lesson.edu.ru/02.3/11

https://www.yaklass.ru/p/geometria#program-
11-klass

W306paskenue cdepsl,
11apa Ha MJI0CKOCTH.
CeueHus 11apa

unuHapryeckas
TOBEPXHOCTb,
obpasytorue
LIWTHHAPUUEeCKOU
MOBEPXHOCTH, OCh
LATMHIPUYeCKOM
TOBEPXHOCTH

LumuHAp: OCHOBaHUS U
OoKOBast TOBEPXHOCT,
obpa3ytoiiiast U OCh;
T101a/Ib O0KOBOM 1

https://lesson.edu.ru/02.3/11

https://www.yaklass.ru/p/geometria#program-
11-klass
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

TO/THOW [TOBEPXHOCTH

V300paxkeHue
LWIAH/PA Ha
IJIOCKOCTU. Pa3BépTKa
uwrHApa. CeueHus
LMUHpPa
(TI0CKOCTH1O,
TrapaJijieJIsHOU UiIn
MepreH UKy pHOU
OCH LTWIMH/IpA)

Konnueckas
TOBEPXHOCTb,
obpa3ytorue
KOHHUYeCKOu
MOBEPXHOCTH, OChb U
BepIlIMHA KOHUYeCKOH
TIOBEPXHOCTHU

Konyc: ocHoBaHue u
BepIlIMHa, 0Opa3ytoriast
Y 0Cb; TUIOL[A/Ib
OOKOBOM U TOJTHOU
TIOBEPXHOCTHU

https://lesson.edu.ru/02.3/11

https://www.yaklass.ru/p/geometria#program-
11-klass

Y ceuéHHBIN KOHYC:
obpa3ytorye u
BBICOTA; OCHOBAHUS U
OoKoBasi IOBEPXHOCTh

https://lesson.edu.ru/02.3/11

https://www.yaklass.ru/p/geometria#program-
11-klass

10

N306pa>keHre KOHyCa
Ha TUIOCKOCTH.
Pa3BépTKa KoHyca.
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

CeyeHusl KOHyCa
(MI0CKOCTHHO,
Tapasuie/lbHOM
OCHOBaHHUIO, U
TJIOCKOCTBIO,
MPOXOZsIIieN uepes
BepILNHY)

KoMb6uHarus ten

11 BpallleHus U
MHOTOIPaHHUKOB
MHoOrorpaHHuK, https://lesson.edu.ru/02.3/11
OIIMCAHHBIN OKOJIO
12 coepsl; cdepa, https://www.yaklass.ru/p/geometria#program-
BIIYCAHHAaS B 11-klass
MHOTOIPaHHUK W/ B
TeJI0 Bpall[eHus
IMousTue 06 00BéMe.
13 OCHOBHBIE CBOMCTBA
00BEMOB TeJl
https://lesson.edu.ru/02.3/11
O0BEM LIMIMHIPA, .
14 H AP https://www.yaklass.ru/p/geometria#program-
KOHYyCa
11-klass
https://lesson.edu.ru/02.3/11
OObéM 11apa U .
15 https://www.yaklass.ru/p/geometria#program-
nomjagb chepsl
11-klass
[Tomo0OHbIe Tela B
16 MPOCTPAHCTBe.

COOTHOLLIEHUS] MeXIY
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

T/IOIAISTMU
TOBEPXHOCTEH,
00BEMaMM OJO00OHBIX
Ten

KonTtponbHas pabora
o temaMm "Tesa

17
BpatreHus’ 1 "O0beMbl
Ten"
https://lesson.edu.ru/02.3/11
BekTop Ha IJIOCKOCTHU .
18 p https://www.yaklass.ru/p/geometria#program-
Y B MMPOCTPAHCTBE
11-klass
https://lesson.edu.ru/02.3/11
CnoxxeHue 1
19 https://www.yaklass.ru/p/geometria#program-
BbIUWTaHUE BEKTOPOB
11-klass
https://lesson.edu.ru/02.3/11
YMHOXeH1e BeKTopa
20 p https://www.yaklass.ru/p/geometria#program-
Ha YUCJIo
11-klass
Pasnosxenne BekTopa https://lesson.edu.ru/02.3/11
I10 TpéM
21 HEKOMIJIAHAPHBIM https://www.yaklass.ru/p/geometria#program-
BekTopaM. IIpaBuio 11-klass
napasiienenvresa
Peluenue 3azau,
CBAI3aHHBIX C
22

MpUMeHeHWeM TIPaBUJT
JIeICTBUM C BEKTOpPaMH
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https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

23

[IpsamoyronbHas
cucTeMa KOOp/JIMHAT B
MPOCTPaHCTBe.
KoopauHate! BekTOpa.
[Tpocreiiilive 3a/1auu B
KOOpJMHAaTax

24

Yron mexay
BekTOpamu. CkassipHoe
Tpou3BefieHre
BEKTOPOB

https://lesson.edu.ru/02.3/11

https://www.yaklass.ru/p/geometria#program-
11-klass

25

Brruviciienue yrios
MeXXAy MPSMbIMU U
TVIOCKOCTSMU

26

KoopaunatHo-
BEKTOPHbIN MeTOJ, Ipr
peLIeHuu
reoMeTprUYeCcKuX 3ajau

27

KonHTponbHast paboTa
1o teMme "BekTopbl 1
KOOp/JMHAaThI B
IpoCTpaHcTBe"

28

[ToBTOpEHue,
o0o0111eHre U
cucTeMaTHU3aLys
3HaHui. OCHOBHbIE
¢burypsl, ¢akThl,
TeopeMsbl Kypca
TJIaHUMEeTPUH

29

[ToBTOpEHME,
0000111eH1E U

34



https://lesson.edu.ru/02.3/10

cUCTeMaTH3aLys
3HaHui. OCHOBHbIE
durypsl, hakThl,
TeopeMbl Kypca
TJTAaHUMEeTPUU

30

IToBTOpEHME,
0600111eHIe U
cucTeMaTu3aLys
3HaHUW. 3aZauu
TJITAHUMETPUU U
METO/IbI UX pellleHuUs

31

[ToBTOpeHue,
o6o011ieHre U
cucTeMaTU3aLys
3HaHUU. 3aZauu
TMJIaHUMETPUU U
METOZbI UX pellleHus

32

IToBTOpEHUE,
0000111eH1E U
cucTeMaTU3aLys
3HaHui. OCHOBHBbIE
¢burypsl, dakThl,
TeopeMbl Kypca
CTepeoMeTpUu

33

WToroBast KOHTPOJILHAS
pabora

34

[ToBTOpEHME,
000011IeH1E U
cucTeMaTtr3anus
3HaHUM

35




OBIIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHbBIE MATEPUAJIBI AJIS1 YYHEHUKA

1. Teometpus 10 -11. YuebHuk /151 06111e06pa3oBaTeibHbIX yupexaeHuit / J1.
C. AraHacsH, B. @. byrysos, C. b. Kagomues, JI. C. Kucenesa, 3. I'.
ITo3Hsik , 2020r.

2. Jupaktuueckue MaTtepurasbl o reomerpuu g 10 kimacca b. I'. 3us, 20191

3. Jupaktruyeckue Matepuassl o reometpuu 45 11 knacca b. I'. 3us, 2020r

METOINYECKHWUE MATEPUAJIbI V11 YUUTEJIA

1. T'eometpus 10 -11. YuebHuMK a1 00111e00pa3oBaTebHBIX yupexkaeHuid / JI.
C. AranacsH, B. ®@. byry3os, C. b. Kagomies, JI. C. Kucenesa, 3. I'.
ITo3usxk , 2020r.

2. lupakTrueckre MaTepyassl 1o reomerpuu ai1s 10 knacca b. I'. 3us, 20191
3. Jupaktruueckue Marepuassl o reomerpuu s 11 knacca b. I'. 3us, 2020r

4. KonTtponbHbie paboTsl o reomeTpru 10-11 6a30Bbiit ypoBeHb M. A.
Nuenckas. 2019r.

I ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU
NHTEPHET

https://lesson.edu.ru/02.3/10

https://www.yaklass.ru/p/geometria#program-10-klass

https://lesson.edu.ru/02.3/11

https://www.yaklass.ru/p/geometria#program-11-klass
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