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NOACHUTEJIbHASA SAMMNCKA

[eomeTpua aBnaeTcsa ogHMM M3 6a30BbIX KYPCOB Ha YPOBHE CpefHero obLiero
obpasoBaH/s, TaK Kak ofbecnedynMBaeT BO3MOXHOCTb W3Yy4eHUs  OUCLUUMNIVH
€CTECTBEHHO-HAy4YHOW HanpaBfeHHOCTU W NPEOMETOB MYMaHUTapHOro  uuKna.
[MocKonbKy norn4yeckoe MbilneHne, opMmpyemMoe npu mndydeHurn oby4varoLmMuncs
MNOHATUIHBIX OCHOB reOMETPpUK, NPU foKa3aTenbCTBe TEOPEM U MOCTPOEHUMN LEMOYKN
JNIOMNYECKNX YTBEPXKOEHUN NPU PELLEHUN FeOMETPUYECKNX 3a0a4, YMEHNE BblaBUraTb 1
onpoBepratb rMnoTe3bl HEMOCPEACTBEHHO WCMOMABL3YKOTCA NPW  pPeLeHMn 3agad
€CTECTBEHHO-HAY4YHOro UnKna, B YaCTHOCTU (hU3nYecKux 3agad.

Llenb ocBoeHusi nporpammbl y4ebHOro kypca «[eomeTpus» Ha yrny6néHHom
YPOBHE — pasBuUTUE WHOMBUAYASIbHbIX CMOCOBGHOCTEN O6y4valtoLUXCs Npu U3y4eHun
reOMETPUN, KaK COCTaBNALEN NpegMeTHON obnactn «MaremaTtuka n nHgopmaTunka»
Yyepesd obecneveHne BO3MOXHOCTN MPUOBPETEHNS N UCNONb30BaHUSA 6osee rnyoeoKmx
FEOMETPUHECKUX 3HAHUIN U OENCTBUN, CNeUnUYHbIX FreOMETPUN, 1 HEOOXOOUMbIX ONA
yCrewHoro npogeccmoHanbHOro 06pasoBaHusl, CBA3AHHOMO C  UCMONb30BaHUEM
MaTeMaTuKu.

MpuopuTeTHbIMM  3afjayvamMu  Kypca reoMeTpum Ha YriyobnéHHOM YpPOBHE,
pacLUMPSIOLWLMMN N YCUNMBAIOLWNMU KypC 6a30BOro YPOBHS, ABMASIOTCS:

pacluMpeHne npeacTaBfieHnsi O reOMETPUM KakK 4acTu MUPOBOWN KyNbTypbl U
hopmMupoBaHNe OCO3HaHNSA B3aNMOCBSA3N FEOMETPUN C OKPY>KatoLLMM MUPOM;

dopmMrpoBaHne NpPeacTaBneHNs O MNPOCTPAHCTBEHHbIX urypax KkKak o
Ba)KHENLUNX MaTeEMaTUYECKUX MOAENSAX, MO3BONSIOWMX ONUCHIBATb N U3y4daTb pasHble
SABMIEHNA OKpy>Karlollero Mupa, 3HaHWe TMOHATUAHOrO annapara no pasgeny
«CTepeoMeTpusi» y4eBHOro Kypca reomeTpuu;

dhopMrpoBaHne YMEHNS BNageTb OCHOBHbLIMU MOHATUSMU O MPOCTPAHCTBEHHbIX
durypax m MX OCHOBHbIMW CBOWCTBaMMW, 3HaHWE TeopeM, (OopMyn U YMEeHue ux
NPUMEHATb, YMEHUS [OKa3blBaTb TEOPEMbl U HaXOAUTb HeCTaHAapTHbIE CrnocoO6bl
pelleHns 3afay;

opmMupoBaHNe yMeHUsi pacro3HaBaTb Ha 4YepTexxax, MoAensix N B peasibHOM
MUpPE MHOMOrPaHHVKN 1 Tena BpaLleHnsi, KOHCTPYUpOBaTb reOMEeTPUYECKNE MOLENN;

dopmMrpoBaHne MOHNMAHNSA BO3MOXXHOCTUW aKCUMOMAaTUYECKOro MOCTPOEHUs
MaTeMaTtuyecKux Teopuin, OpPMMPOBAHME MOHUMaHUA pPON  aKCMOMATUKU Mpn
NpOoBeAEHNN pacCy>XAEeHNIA;

dopmMrpoBaHne YMeHNs BnageTb MeToAaMn [oKasaTeflbCTB U anropuTMOB
peLweHns, YyMeHUs UxX MNPUMEHsTb, MPOBOAMTL AoKasaTeflbHble pacCy>XAaeHuUs B Xone
peweHns CTepeoMeTPUHECKUX 3adady W 3aga4 C MNpPakTUHECKUM COAEP>KaHUEM,
dopmMmpoBaHMe NpeacTaBneHns 0 HEOOXOAUMOCTN OOKa3aTeNbCTB Npu 060CHOBAHUMN
MaTeMaTUYeCKUX YTBEPXKOEHUA N PO aKCMOMATUKM B MNPOBEAEHUN AEOYKTUBHbIX
paccy>XgeHui;



pasBuTMe U  COBEPLUEHCTBOBAHWE  VHTENNIEKTYaNlbHbIX UM TBOPYECKUX
CNOCOBHOCTEN O6y4aloLMXCHd, MNO3HaBaTeNbHOW aKTUBHOCTWU, WCCenoBaTenbCKMx
YMEHWNIA, KOUTUHHOCTU MBILLMIEHUSA, MHTEPECA K U3YHEHUIO FreOMETPUN;

dopmMmpoBaHne (YHKUMOHANBHON PamMOTHOCTWN, pPEeNeBaHTHON reoOMETPUN:
YMEHMS pacnos3HaBaTb MPOSABAEHUS TEOMETPUYECKUX MOHATUA, OOBEKTOB U
32aKOHOMEPHOCTEN B peanbHblX >XWU3HEHHbIX CUTyaumsax W Mpu U3yYeHun Jpyrux
y4eOHbIX  NpeaMeToB,  MPOSIBNEHUS  3aBUCMMOCTEM N 3aKOHOMEPHOCTEN,
MOAENVUPOBAHNA  peasibHbIX CUTyauunh, WUCCNeoBaHUs MNOCTPOEHHbIX MoAenewu,
NHTEPNPETaLnmn NOMYy4YEHHbIX PE3YSbTaTOB.

OcCHOBHbIMI cofep>KaTeNbHbIMU NMHMAMUK y4ebHoro Kypca «feomeTpus» B 10-11
kKnaccax spnsawTcsa: «[1psMble M NAOCKOCTU B NPOCTpaHcTBe», «MHOrorpaHHukun»,
«Tena BpawleHns», «BekTopbl K KoopguHaTbl B MPOCTPaHCTBE», «[BMXKEHUS B
NPOCTPaHCTBE».

CdopmynuposaHHoe Bo PIrOC COO TpeboBaHMEe «yMeTb OMEPUPOBaTb
NOHATUAMU», PENEeBaHTHbIMU FreOMEeTPUN Ha Yrny6néHHOM ypoBHe obyyeHus B 10-11
Krnaccax, OTHOCUTCA KO BCEM cofepXXaTeflbHbiIM JMHUAM Yy4ebHOoro Kypca, a
hopMmpoBaHME NOMMYECKUX YMEHNI PacnpenensieTcs He TONbKO Mo copep XaTenbHbIM
JIMHNAM, HO 1M No rogam obydeHus. CopeprkaHne obpasoBaHUSA, COOTBETCTBYHOLLEE
npegMeTHbIM  pe3ynbtataMm  ocBoeHuss  depfepanbHo  pabodern  Mporpammbl,
pacnpenenénHbiM no rogam oby4eHusi, CTPYKTYPUpPOBaHO TaknM 06pasoMm, Y4Tobbl KO
BCEM OCHOBHbIM, NpuHUMNMaNbHbIM  BonpocaMm oby4awwmecs obpawanncb
HEeOOHOKpPaTHO. JTO NO3BOMSET OpraHM3oBaTb OBNajeHWe reoMeTPUHECKUMN
MOHATUSAMWA W HaBblkamu MocnegoBaTeflsHO M NOCTynatenbHO, C CcobnogeHnem
npuvHUMNa MPeeMCTBEHHOCTW, a HOBble 3HaHWSA BKOYaTb B OOLLYIO CUCTEMY
reOMETPUYECKNX NPENCTaBNEHN O0YyHaloLMXCH, paclwumpsaa n yrnyonas e€, obpasys
NPOYHbIE MHOXXECTBEHHbIE CBA3MW.

Mepexof K n3y4eHnto reomeTpum Ha yriiyenéHHOM ypOBHE NO3BONSET:

co3pgaTtb ycnoBsus ang onddepeHymaunm obyyeHus, MOCTPOEHNSA
NHOMBNOYyanbHbIX o6pasoBaTefbHbIX NporpaMmMm, obecnednTb YyrnybnéHHoe U3yyeHue
reoMeTpUN Kak cCocTaBnstoLen y4ebHoro npegmeta «Matemartumka»;

NoAroTOBUTL OBOY4YaloWMNXCA K MPOOO/MKEHNIO U3YYEHUS MaTeMaTUKU C YyYETOM
Bblbopa Oyayuwein npodeccun, obecrnedmBas MPEEMCTBEHHOCTb MeXAy O6LwnM 1
npogeccnoHanbHbIM 06pa3oBaHNEM.

Ha n3yyeHne y4yebHoro kypca «feomeTpus» Ha yrny6néHHOM ypOBHE OTBOAUTCA
204 yaca: B 10 knacce — 102 yaca (3 4aca B Hegento), B 11 knacce — 102 yaca (3 4aca B
Hegento).



COLAEPXAHUE OBYYEHUSA
10 KNNACC

MpsiMble N NIOCKOCTU B NPOCTPaHCTBE

OcCHOBHble MOHATUA cTepeoMeTpun. Touka, npsiMasi, NNOCKOCTb, NPOCTPaHCTBO.
[MoHATMEe 06 akCMoMaTUYECKOM MOCTPOEHUN CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN
N CNeCTBUS U3 HUX.

B3anmHOe pacnonoxxeHne nNpsiMbIX B MPOCTPaHCTBE: MNepecekaroLmecs,
napannesibHble N cKpelymsarowmecs npsmbole. Nprn3Haku CKpeLLBaroLLmnXCa MPsMbIX.
MapannenbHOCTb NPSAMbIX U MNAOCKOCTEN B MPOCTPaHCTBE: napannefnbHble npsMble B
NPOCTPaHCTBE, NapaelbHOCTb TPEX MNpPsAMbIX, NapaienbHOCTb  MNPSAMON U
nnockocTu. lNMapannensHoe 1 UeHTpaibHOe NPOEKTUPOBaHUE, U306paxkeHne quryp.
OcHOBHble CBOWCTBa NapannenbHOro npoeKTupoBaHus. W3obpaxeHne curyp B
napannenbHoM npoekuun. Yrmbl C CoHanpasBfieHHbIMA CTOPOHaMW, Yron Mexay
NpsMbIMX B NPOCTpaHcTBe. NapannenbHOCTb MIOCKOCTEN: NapannefibHble NiOCKOCTH,
CBOWCTBA MNapannesfibHbIX NAockocTen. pocTenwmne NpoCTpaHCTBEHHbIE (bUrypbl Ha
NJIOCKOCTN: TeTpasgp, napannenenunes, NOCTPOEHNE CEHEHUN.

[MepneHAKYNapHOCTb MNPSMOW U MIOCKOCTU: MEPrneHAMKYNSPHbIE MNpsMble B
NPOCTPaHCTBe, NpsiMble MapasnefbHble N NepneHanKynsipHble K NMiOCKOCTU, Mpu3Hak
neprneHanKynsapHOCTN NPSIMOA U MAIOCKOCTU, Teopema O MpPAMON NeprneHAnKynspHOn
nnockoctn. OpToroHanbHOe MpPoeKTUpoBaHue. [lepneHouKynap W HaKOHHbIE:
pPacCTOsiHNE OT TOYKWN A0 NSIOCKOCTUN, PACCTOSAHME OT NPSAMON [0 MIOCKOCTU, MPOEKLMA
durypesl Ha MIOCKOCTb. MepneHguKynapHOCTb NOCKOCTEMW: Npu3HaK
nepneHanKynapHOCTN OBYX MNIOCKOCTEN. TeopemMa O TPEéxX nepneHankynsapax.

Yrnbl B NPOCTPAHCTBE: Yron Mexay nNpsiMoi U MAOCKOCTbIO, ABYFPaHHbIA yron,
JIVMHENHbIA Yron ABYrpaHHOro yrna. TpEXrpaHHbIi U MHOrorpaHHble yrbl. CBoncTBa
NAOCKNX YrNoB MHororpaHHoro yrna. CBolcTBa MNOCKUX W ABYrpaHHbIX YrioB
TPEXrpaHHOro yrna. Teopembl KOCUHYCOB U CUHYCOB AJ151 TPEXITPaHHOro yrna.

MHororpaHHuUKu

Buabl MHOrorpaHHuKoOB, pasBépTKa MHororpaHHuka. [lpusma: n-yrosibHas
npu3aMa, NpsiMasi N HakJIOHHas Npu3mbl, 60KOBas M MOMHas MOBEPXHOCTb MPU3MbI.
Mapannenenunen, NPsSMOYrofibHbIM Napannenenunen n ero csoncTtea. Kpartyanwwme
NyTU Ha NOBEPXHOCTW MHOrOrpaHHuka. Teopema dinepa. NpocTpaHcTBeHHas Teopema
Mndparopa. MNupamuga: n-yronbHas nupamuga, rnpasufibHas U ycedéHHas nupammngpl.
CeonctBa pébep u OGOKOBbIX TrpaHen npasunbHOW nupamugbl. [lpaBusbHbIE
MHOFOrpaHHUKW: MnpasBuibHas npuaMa W npasBunbHas nupamuga, npa.BuiibHas
TpeyrofnbHasa nupamuga n npasuibHbIA TeTpasgp, Kyob. MNpeactasBneHne 0 NpaBuiibHbIX
MHOrorpaHHuKax: oKTasgp, Aogekasgp u nkocaagp.

BbluncneHne anemMeHToB MHOrorpaHHuUKOB: pébpa, anaroHanu, yrbl. [Nnowanb
OOKOBOW MOBEPXHOCTN 1 MOSHOWN NOBEPXHOCTUN NPSMON NMPU3Mbl, NAOLaAbL OCHOBaHUNA,



Teopema 0 BOKOBOW MOBEPXHOCTM NPsSIMO Npu3mbl. [nowangb 60KOBOW MOBEPXHOCTN
N MOBEPXHOCTN NPaBUIbHON NUpamMuabl, TeopemMa o niowann yce4éHHONn nupamMmabl.

CnmmeTpust B MPOCTPaHCTBE.  ONEMEeHTbl  CUMMETPUMM  NpPaBUSIbHbIX
MHOrorpaHHmkoB. CuMMETpMsSs B NPaBWIbHOM  MHOIOrpaHHMKE:  CUMMETPUS
napannenenunega, CUMMETPUS MpPaBUbHbIX MPU3M, CUMMETPUS NpPaBUIIbHOM
nnpamubl.

BeKTopbl 1 KOOPAUHATbI B NPOCTPAHCTBE

MoHSATUSA: BEKTOP B NPOCTPAHCTBE, HYNIEeBOW BEKTOP, AJIMHA HEHYNEBOro BEKTOPA,
BEKTOPbl KOJIIMHEapHble, COHanpaeBfeHHble W MPOTUBOMOMIOXKHO HarpaB/ieHHble
BeKTOpbl. PaBeHCTBO BekTOpoB. [eCTBMS C BEKTOPaMWU: CHOXEHWE W Bbl4MTaHUE
BEKTOPOB, CyMMa HECKOJIbKNX BEKTOPOB, YMHOXEHMe BekTopa Ha 4ucno. ColicTBa
cnoxeHusi BekTopoB. CBOWCTBA YMHOXEHUsI BekTopa Ha 4ucno. [loHsATue
KOMMJiaHapHble BeKTOpbl. [lpuM3HaK KomniaHapHOCTM TPEx BekTopoB. [lpaBuno
napannenenvnega. Teopema O pasfioXeHWM BeKTopa Mo TPEM HeKOMMIaHapHbIM
BekTopam. [lpsiMoyrornbHasi cucTemMa koopaumHaT B MpocTpaHcTBe. KoopauHaThbl
BekTOopa. CBA3b MEeXAY KoopAauHaTamy BeKTopa 1 KoopauHaTaMu ToYeK. Yron Mexay
BekTOopaMun. CkansipHoe Npon3BeaeHe BEKTOPOB.

11 KJIACC

Tena BpawieHus

MMOHATMA:  UWIMHOPUYECKAs  MOBEPXHOCTb,  KOHMYECKass  MOBEPXHOCTb,
chepuyeckas NOBEPXHOCTb, obpagsyoLme NoBepxXHOCTeN. Tena BpalleHus: uinmHap,
KOHYC, YCEYEHHbIN KOHyC, cdepa, wap. BzaumHoe pacnonoxeHue cdepbl 1
MNOCKOCTN, KacaTenbHas MIOCKOCTb K cdepe. V3obpaxeHme Ten BpalleHus Ha
nnockocTn. PaseépTtka unnmHgpa n koHyca. CummeTpus cepbl 1 wapa.

O6bém. OcHoBHble cBonWcTBa O06bLEMOB Ten. Teopema 06 06bEME
NPSAMOYrofibHOro napannenenunega u cneactens n3 Heé. O6bEM NPAMON N HAKNOHHOM
NpPU3Mbl, LWIMHAPA, Nupamnpl 1 KoHyca. O6bEM Luapa 1 WapoBOro CerMmeHTa.

KombuHaumm Ten BpalleHms 1 MHOrorpaHHMKoB. [Npuama, BnncaHHas B LMnMHAp,
onucaHHas okono umnuHppa. lNepecedeHne coepbl U Wapa ¢ NAOCKOCTLI0. KacaHne
wapa n cgepbl NIOCKOCTbIO. [MOHATNE MHOrorpaHHuKa, OnUCaHHOro OKOoSo cdepsl,
cepbl, BAINCAHHOW B MHOMOrPaHHMK WUn TeNO BpaLLeHus.

Mnowanb NOBEPXHOCTU UMNMHAOPA, KOHyca, nnowaab cdepbl U eé€ 4vacTten.
Mopo6bune B npoctpaHcTee. OTHOLWEHMNE 06 BEMOB, NNOLWAAEN NOBEPXHOCTEN NOAOOHbIX
duryp. lNpeobpasoBaHne nogobus, romorteTnd. PelueHne 3agad Ha MNAOCKOCTU C
NCMNONb30BaHNEM CTEPEOMETPUYECKNX METOAOB.

[MocTpoeHe cedeHnrn MHOFOrpaHHUKOB W Ten BPaLLeHUs: CeYeHUsa LunuHppa
(napannensHO 1 NepneHguKyNapHO OCK), CeveHns KOHyca (napannenbHble OCHOBaHUIO
N NpoxopsLUne Yepes BEPLUNHY), CeYeHNs Wwapa, MeEToAbl NOCTPOEHUS CeYEHNI: METOL,
CnefoB, METO, BHYTPEHHErO NMPOEKTUPOBAHNA, METOL, NepeHoca CeKyLLen NIOCKOCTN.



BekTopbl U KOOpAUHATbLI B MPOCTPAaHCTBE

BekTopbl B npoctpaHcTBe. Onepaunn Haf BekTopamu. BekTOpHOe YMHOXXeHue
BeKTOopoB. CBONCTBA BEKTOPHOIO YMHOXeHMS. [psMoyronbHas cuctema KoopanHat B
npoctpaHcTBe. KoopguHaTtbl BekTopa. PasnoxeHme BekTtopa no  6asucy.
KoopguHaTHO-BEKTOPHbIV METO, NPY PELUEHNN FTEOMETPUYECKUX 3aaad.

ABV>XeHus1 B NpoCTpaHCTBe

OBvxeHnss npocTtpaHcTBa. OTo6paxeHunsa. [BMXEHWA 1 paBeHCTBO uryp.
O6Lwme ceoncTBa osukeHnn. Buapl ABMXEHNIA: NapannenbHblil NepeHoc, LeHTpanbHas
CUMMETPVS, 3epKabHasd CUMMETPUs, MOBOPOT BOKPYr npsiMon. [lpeobpasoBaHns
nogo6us. MNMpsamas n chepa Sinepa.



NNAHUPYEMBIE PE3YJIbTATbl OCBOEHUSA YHEBHOIO KYPCA «TEOMETPUSA»
(YINMYBJIEHHbIA YPOBEHb) HA YPOBHE CPEAHEIO OBLLErO OEPA3OBAHUA

JINMHOCTHbIE PE3YIJIbTATbI

1) rpaxaaHcKoe BocnuTaHue:

C(hOpPMMPOBAHHOCTb MPaXXAAHCKOM MNO3ULMK OBy4varoLLerocs Kak akTUBHOro U
OTBETCTBEHHOIO 4fieHa POCCUNCKOro ob6LliecTBa, NPeAcTaBneHne 0 MaTeMaTnyecKux
OCHOBax  (PYHKLUMOHMPOBAHMS  Pas3nu4HbiX  CTPYKTYP,  SBAEHUR, nNpouenyp
rpaxgaHcKoro obuectsa (Bbl6opbl, ONPOCHI U APYroe), YyMeHNe B3aMMOLENCTBOBATL C
coumnanbHbIMU MHCTUTYTaMU B COOTBETCTBUMN C X (PYHKLUSAMU N Ha3HAYEHNEM;

2) naTpuoTu4eckoe BoCnuTaHue:

ChOPMUPOBAHHOCTb POCCUNCKON FPaXKAaHCKOW WOEHTUYHOCTUW, YBaXKEHUS K
NPOLWIOMY W HAacTOAWEMY POCCUNCKOW MaTeMaTuKn, LEHHOCTHOE OTHOLIEHNE K
AOCTMXKEHMAM POCCUINCKNX MaTeMaTUMKOB W POCCUNCKOW MaTeMaTUYeCKOWN LUKOSbI,
MCMNONb30BaHNE 3TUX [OOCTUKEHUA B OPYrux Haykax, TexHonorusx, cdepax
9KOHOMWUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCNUTaHUE:

OCO3HaHMe [OyXOBHbIX LIEHHOCTEN POCCUICKOro Hapopa, copMMpPOBaHHOCTL
HPaBCTBEHHOIO CO3HaHWs, 3TUYECKOr0 MOBEOEHUs, CBA3AHHOrO C MNPakKTUYECKUM
NPUMEHEHNEM LOCTMIKEHUN HAYKNU W AEATENbHOCTbIO YYEHOrOo, OCO3HAHWE JSINYHOrO
BKfafa B NOCTPOEHNEe yCTONYNMBOro 6yayLlero;

4) actTeTU4eckKoe BOCNUTaHue:

9CTETUYECKOE OTHOLWIEHNE K MUPY, BK/OYass 3ICTETUKY MaTeMaTuyecKux
3aKOHOMEPHOCTEN, OOBbEKTOB, 3a[ady, PeLleHU, PacCy>XAeHW, BOCNPUMMYNBOCTb K
MaTeMaTuyeCKUM acnekTam pasfnyHbIX BUOOB NCKYCCTBA;

5) dm3nyeckoe BocnuTaHue:

C(hopMMPOBAHHOCTb YMEHUSA NPUMEHATb MaTteMaTuyecKne 3HaHUSA B UHTepecax
300poBOro M 6e3onacHoro obpasa >XU3HW, OTBETCTBEHHOE OTHOLUEHWE K CBOEMY
300pOBbI0 (3AOPOBOE nNUTaHWEe, COanaHCUPOBAHHbLI PEXUM 3aHATUN U OTAbIXa,
perynspHaa @uanyeckas akTMBHOCTb), (PM3NYECKOE COBEPLLUEHCTBOBaHME MNpu
3aHATUSAX CNOPTUBHO-0340POBUTENBHON OEATENBHOCTLIO;

6) TpyaoBOE BOCMNUTAHME:

FOTOBHOCTb K TpyAY, OCO3HaHWE LEHHOCTU TPYAONoOus, NHTEPEC K Pa3nndHbIM
chepam npodecCrMoHanbHOM AOeATeNbHOCTW, CBS3aHHbIM C MaTeMaTuKon un eé
NPUNOXEHNSAMIN, YMEHWE COBepLUaTb OCO3HaHHbIN BbIOOP Oyayuiein npodeccumn un
peann3oBbiBaTb COOCTBEHHbIE >XU3HEHHbIE MNaHbl, FOTOBHOCTb M CMOCOGHOCTb K
MaTeMaTn4eCcKoMy o6pasoBaHMIO 1 CaMO0bpPa30BaHNIO Ha MPOTSXXEHUN BCEN XKN3HN,
FOTOBHOCTb K aKTMBHOMY Y4acTUIO B PELLUEHUN NPakTU4ecKnx 3agady MatemMaTn4eckom

HanpaBNeHHOCTY;
7) aKonorn4yeckoe BocnuTaHue:
CchOpMNPOBAHHOCTL  3KOJSIOMMYECKON  KYNbTypbl,  MOHMMaHue  BAUSHUS

coumanbHO-3KOHOMUYECKUX MPOLECCOB HA COCTOSIHWE MPUPOOHON U couManbHOM



cpenbl, OCO3HaHNe rMobanbHOro xapakrepa 3KONOrm4YecKux npobnem, opueHTaumns Ha
NPUMEHEHNE MaTEMaTMYECKUX 3HAHWUI ANS peleHnst 3a4ay B 061acT OKpYy>KatoLLen
cpenpl, NNaHMpPOBaHME MOCTYNKOB U OLEHKM WX BO3MOXXHbIX MNOCNeacTBuii ans
OKpYy>KaroLLien cpenpl;

8) LeHHOCTU Hay4YHOro NO3HaHus:

chopMMpPOBaHHOCTb  MUPOBO33PEHNS], COOTBETCTBYIOLLENO  COBPEMEHHOMY
YPOBHIO PasBUTUS HayKU N OOLLECTBEHHOW MNPaKTUKKW, MOHWMaHWEe MaTemMaTU4ecKow
HayKn Kak cdepbl 4enoBe4YeCcKon AesATEeNbHOCTU, 3TanoB €€ pas3BuUTus 1 3HaYUMOCTHN
0N pasBUTUS UMBUNM3aUUK, OBMAfEHME $S3bIKOM MaTeMaTuKu U MaTeMaTu4ecKom
KYNbTYPO KaK CPEACTBOM MO3HAHUSA MUPa, FOTOBHOCTb OCYLLECTBNATb MNPOEKTHYIO U
NccnenoBaTeNbCKyo AeATENbHOCTb NHOVBUAYANBHO 1 B rpynne.

METANPEAMETHbIE PE3YJIbTATbI

Mo3HaBaTenbHble YyHUBEpPCasibHble Yy4eOHble AeNCTBUA

Ba3oBble nornyeckue AencTBUs:

BbISBNATL W XapaKTepu3oBaTb CYyLECTBEHHble MNPU3HaKN MaTtemaTndecKux
O6BEKTOB, MOHATUN, OTHOLUEHUA MEeXAY MNOHATUAMU, (DOPMYnIMpoBaThb onpeneneHns
MNOHATUI, yCTaHaBnMBaTb CYLECTBEHHbIM NPU3HaK Knaccudgukauum, OCHOBaHUA Ans
0600LLEHNA U CPaBHEHUS, KPUTEPUN NPOBOANMOIO aHann3a;

BOCMNPVHUMATb, dopmynuposaTtb " npeobpas3oBbiBaTb CYy>XXOeHus:
yTBEPAUTESIbHbIE N OTpULATENbHbIE, €OMHUYHBIE, YAaCTHbIE U O6LUME, YCIIOBHbIE;

BbISIBNIATb MaTteMaTnyecKkne 3aKOHOMEPHOCTW, B3aMMOCBSA3M U NPOTUBOPEYNS B
akTax, AaHHbIX, HabMAeHNAX W YTBEPXAEHUSX, npegnaratb Kputepuu LS
BbIIBNIEHNA 3aKOHOMEPHOCTEN N MPOTUBOPEYUNI;

penatb  BbIBOObl C  WUCMOMb30BaHWEM 3aKOHOB JIOTVKW, [OEAYKTUBHbBIX U
NHOYKTVBHbIX YMO3aKSIt0HYEHNA, YMO3aKNIOHYEeHUIN MO aHanoruu;

NPOBOANTL CaMOCTOATENbHO [OKa3aTeNbCTBa MaTeMaTUYECKNX YTBEPXXAEHUI
(MpsiMble 1 OT MPOTMBHOrO), BbICTPauBaTb aprymeHTauuvio, NpuBOANTb NPUMEPbI U
KOHTprpuMepbl, 060CHOBbIBaTb COOCTBEHHbIE CY>XOEHUS U BbIBOAbI;

BblGMpaTb CNocob peLleHns y4ebHon 3aga4dn (CpaBHNBATb HECKOSIbKO BapnaHTOB
pelueHus, BblIbnpaTb Hanbonee NOOXOAALMNA C YHETOM CaMOCTOSTENbHO BblOeNEHHbIX
KpUTEPUEB).

BasoBble nccnegoBarenbCckue 4eNcCTBUA:

MCMONb30BaTb BOMPOCblI KaK WCCNefoBaTeNbCKUA  UHCTPYMEHT  MO3HaHWS,
dhopmynupoBaTb BONPOCHI, (PUKCUpyoLLMe NpoTMBopeYne, Nnpobnemy, ycTaHaBnmBaTb
MCKOMOE W paHHoe, (opMupoBaTb rUMNoTe3y, aprymMeHTMpoBaTb CBOK MO3MUMIO,
MHEHWNe;

NPOBOOUTL CaMOCTOATENbHO CMIAHWPOBAaHHbIN 3KCMEPUMEHT, NCCIEqOBaHNe No
YCTaHOBMEHNIO OCOBGEHHOCTEN MaTeMaTn4eckoro o6beKkTa, SBfIeHUs, npouecca,
BbISIBIEHNIO 32BUCUMOCTEN MeXXy OObeKkTamu, ABNEeHNAMN, npoLeccamu;



CaMOCTOSATENbHO (opMynMpoBaTb 0600LLEHNS U BbiIBOObI MO pesynbratam
NpPOBEeAEHHOrO HabNAeHNS, NCCNeqoBaHUs, OUeHNBaTb AOCTOBEPHOCTb MOAYYEHHbIX
pPe3ynbTaToB, BbIBOOB 1 0606LLEHII;

NPOrHO3MpPOBaTb BO3MOXHOE pasBuUTME rMpouecca, a TakXe BblaBuratb
NPennonoXXeHNst O ero PasBUTUN B HOBbLIX YCOBUSIX.

Pa6oTta ¢ nigopmaumen:

BbISBNATb geduunTbl MHOpMaumMn, LaHHbIX, HEOOXOAMMbIX ANs OTBeTa Ha
BOMNPOC 1 ANs peLleHns 3agayu;

BblbupaTtb WMHPOPMaUUIO N3 WUCTOYHUKOB pPasfivyHbIX TUMNOB, aHaNN3NpoBaTb,
CUCTEMATU3NPOBATbL N MHTEPNPETUPOBATL MHMOPMALMIO Pa3NMYHbIX BUOOB U hopMm
npencTaBneHuns;

CTPYKTypupoBaTb WH(popMauno, NpeactaBnAaTe €€ B pasfnyHbIX opmax,
NUNNIOCTPUPOBAaTL rpadunyeckn;

oueHMBaTb HaAéXHOCTb MHpopMaUnn No CaMoCTOATENBHO CPOPMYNNPOBAHHBIM
KPUTEPUSIM.

KoMmMyHMKaTMBHbIE YyHUBEpCcasibHble y4eOHble AeNCTBUA

O6ueHue:

BOCMpPUHMMATL N (HOPMYNMpPOBaTb CYXXOEHUA B COOTBETCTBUN C YCIOBUSMU U
LuensMmn obLeHns, SICHO, TOYHO, NPaMOTHO BblpaXkaTb CBOK TOYKY 3PEHUS1 B YCTHbIX U
MMUCbMEHHbIX TEKCTaX, AaBaTb NOACHEHNSA MO Xo4y peLUeHus 3aga4vm, KOMMEHTUPOBaTb
NONYYEHHbIN Pe3ynbTarT;

B xoge oO6CyXAeHus 3afaBaTb BOMPOCHbI MO CyLeCcTBYy O6CY>XOAeMON TeMbl,
npo6nemsbl, pewaeMon 3a4adu, BbiCKasblBaTb NOEWN, HaLENEeHHble Ha NMOUCK pPeLLeHNs,
COMOCTaBNATb CBOW CYXAEHUA C CYXOEHUSMU [Opyrnx Yy4YacTHUKOB Aguanora,
ob6Hapy>XuBaTb pasnnyme n CXogacTBo NMO3nLUIA, B KOPPEKTHON hopme hopmynuposaTb
pasHornacusi, CBon BO3paXkeHus:;

NPEnCTaBnATb pPe3yNnbTaTbl PELIeHUs 3afayn, SKCMepUMEHTa, UCCNefoBaHus,
NpoekTa, CaMOCTOATENbHO BblGMpaTb QopMaT BbICTYMNEHMS C  YY4E€TOM 3agad
npeseHTaumm n 0CoO6eHHOCTEN ayanTOPUMN.

PerynaTtuBHble yHMBepcasnbHble y4e6GHble AeACTBUS

CamoopraHusauus:

COCTaBNSATb MnaH, anropuTM pelleHust 3adadvun, BblOMpaTb crnocob pelleHns ¢
YY4ETOM MMEIOLLMXCS PECYPCOB N COOCTBEHHbLIX BO3MOXXHOCTEN, apryMeHTUpoBaTb U
KOPPEKTMPOBATbL BapunaHTbl PeLleHnin C Y4ETOM HOBOW MHOpMaLN.

CaMOKOHTPOJIb, BMOLUOHASNbHbIN NUHTENNEKT:

BMafeTb HaBblkaMX NO3HaBaTeNbHOW pedieKCUN Kak OCO3HaHUsS coBepLUaeMbiX
OENCTBUA 1 MbICIIUTENbHBIX MPOLECCOB, WX pPe3ynsTatoB, BnageTb crnocobamu
CaMOMNpPOBEPKN, CaMOKOHTPOSSI MpoLecca W pesynbrata peLleHnst MaTtemaTnyecKom
3agaun;



npensBuaeTb TPYAHOCTWU, KOTOPblE MOryT BO3HUKHYTb MPWU PeLleHun 3agadqwu,
BHOCUTb KOPPEKTVBblI B OEATENbHOCTb Ha OCHOBE HOBbIX OOCTOATENbCTB, OAHHbIX,
HaOEHHbIX OLLUNGOK, BbISBNIEHHbIX TPYOHOCTEN;

oueH/BaTb COOTBETCTBUE pesynbraTta Uenu N ycroBusM, OOBbACHATb MPUYNHBI
AOCTUKEHUS WAN HEOOCTUMXKEHUS pe3yfbTaToB OeATeNbHOCTW, HaxXOAuTb OLUMOKY,
AaBaTb OLEHKY NPUOBPETEHHOMY OrbITY.

CoBMecTHas AesATeNbHOCTb:

NOHMMAaTb U WCMNOSMb30BaTb MPEVMYLLECTBA KOMaHOHOW W MHAUBUOYaNbHOMW
paboTbl NP peLeHnn y4ebHbIX 3agad, NpUHUMaTb LeNb COBMECTHON OEATENbHOCTMH,
nnaHMpoBaTb OpraHM3auuio COBMECTHOM paboTbl, pacnpegenstb Buabl pabor,
aoroeapuBatbCs, O6CyXAaTb npouecc u pesynsrtat paboTbl, 0606WaTtb MHEHUs
HECKONbKNX NOAEN;

y4acTBOBaTb B pPynmnoBbiX ¢opmax paboTbl (06Cy>XOeHUsi, OOMEH MHEHUN,
«MO3roBble LUTYPMbl» U VHbIE), BbINOMHATL CBOK 4YacTb pPaboTbl U KOOPAUHUPOBATb
CBOMW OENCTBUSA C APYrMMU YfieHaMn KOMaHbl, OLeHMBaTb Ka4eCTBO CBOEro BKfaaa B
o6LLMIA NPOAYKT NO KPUTEPUSAM, CHOPMYNNPOBAHHBIM YHaCTHUKaMN B3auMOLENCTBUS.

NMPEAMETHDIE PE3YJIbTATbI

K koHuy 10 knacca o6y4aroLmincs Hay4ymTcs:

e CcBOOOAHO onepnpoBaTb OCHOBHbLIMY MOHATUSMN CTEPEOMETPUN NPU PELLEHNN
3a4a4y 1 NpoBefEeHUN MaTEMATUYECKNX PaCCY>XXAEHUI;

® MPUMEHATbL aKCUOMbl CTEPEOMETPUM W CNEACTBMS M3 HUX MNPU PeLUeHnn
reoMeTpMYEeCKNX 3agav;

e KnaccupuumpoBaTtb B3aMMHOE PacCrofiOXXEHNE MNPSMbIX B MNPOCTPaHCTBe,
NIOCKOCTEN B NPOCTPAHCTBE, NPSAMbIX 1 NJIOCKOCTEN B MNPOCTPAHCTBE;

e CBOOOAHO OMNepupoBaTb MOHATUAMU, CBA3AHHLIMU C YIMaMn B NPOCTPAaHCTBE:
MeXAy NPSMbIMU B NMPOCTPAHCTBE, MEXAY NPSIMON 1 MNOCKOCTLIO;

e CBOOOAHO ONeEpPMPOBaTb NMOHATUSMN, CBA3AaHHbIMY C MHOFOrpPaHHNKaMu;
CcBOOOOHO pacrno3HaBaTb OCHOBHbIE BWAbl MHOMOrpPaHHMKOB (Npu3ma,
nupamunga, NPSMoyrofibHbI napannenenunes, Kyo);

e KnaccudpuumpoBaTb MHOIOrpaHHNKM, BblGnpas OCHOBaHMs ans
Knaccugunkauuu;

e CcBOOOAHO  onepupoBaTb  MOHATUSIMKW,  CBSI3AHHBIMW  C  CEYEHUEM
MHOIOrPaHHNKOB MJIOCKOCTbIO;

® BbINOMHATbL NapanfienbHoe, LEeHTPaNbHOE U OPTOroOHAIbHOE MPOEKTUPOBAHNE
duryp Ha NNOCKOCTb, BbINOMHATL N306paXkeHns huryp Ha ninocKoCTy;

® CTPOUTb CEYEHUA MHOrMOrPaHHUKOB pPasfMYHbIMKM  METOAAMU, BbINOMHATb
(BBIHOCHbIE) NIOCKME YEPTEXN U3 PUCYHKOB MPOCTbIX O6BbEMHbIX huryp: Bug
cBepXy, COOKY, CHU3Y;

® BbIMMCNATbL MNJOWAAN NOBEPXHOCTEN MHOMOrpaHHUKOB (Mpu3ma, nupamMmmga),
reOMEeTPUYECKIMX TEN C NPUMEHEHNEM hopMmyn;



CBOGOAHO OMNEPMPOBaTb NMOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCb
N MNNOCKOCTb CUMMETPUN, LIEHTP, OCb N MNTOCKOCTb CUMMETPUN DUFYPbI;
CcBO6OAHO oOnepupoBaTb MOHATUAMKW, COOTBETCTBYIOLLUMMM BEKTOpaM MU
KoopauHaTam B MPOCTPaHCTBE;

BbINOMHSATL AECTBMSA Ha BEKTopaMmu;

pewartb 3ajads Ha [oKas3aTe/lbCTBO MaTeMaTU4eCKMX OTHOLUEHUA W
HaxoXAeHne reoMEeTPUYECKNX BENNYUH, MPUMEHSISi U3BECTHble MeToAbl Npwu
PELLEHMN MaTeMaTU4YecKmx 3adad MoBbILWEHHOrO U BbICOKOrO YPOBHS
CNOXXHOCTU;

NPUMEHSTb npocTenwme nporpamMmmHble cpencTea 7
3NEKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMBI Mpw peLleHnn
CTepPEeOoMETPUYECKINX 3aaaY;

n3Bnekatb, npeobpas3oBbiBaTb W WHTEPNPETUPOBATL WHGMOPMALMIO O
MPOCTPAHCTBEHHbIX  FEOMETPMYECKUX  duUrypax, MpeacTaBieHHyl0 Ha
yepTexxax N pUCYHKax;

NPUMEHSTb MONYyYeHHblE 3HaHUSI Ha MPaKTMKE: CPaBHMBATb U aHaNM3npoBaTb
peanbHble CUTyauuun, NPUMEHSTb U3YYeHHble MOHSATMS B MpoLecce nowucka
peLleHnst MaTemMaTudeckn cgopMynmMpoBaHHON MpobnemMbl, MOOENNPOBaTb
peanbHble CUTyauun Ha $3blke TeOMETPUN, UCCnenoBaTb MOCTPOEHHbIE
MoOAENN C UCMoSb30BaHNEM FEOMETPUYECKMX MOHATUIA U TeopeM, annapara
anrebpbl, pelaTtb MNPaKTUYEeCKMe 3afadvun, CBsi3aHHble C HaxXOXKAEHUEM
reOMeTPUYECKNX BENMNYMH;

UMEeTb NPEACTaBNEHMSI 06 OCHOBHbIX 3Tanax pPasBUTUS FEOMETPUM Kak
COCTaBHOI YacTu hyHaameHTa pa3BUTUS TEXHOMOMIA.

K koHuy 11 Knacca o6y4aroLmincs Hay4mTcs:

CBOOOAHO oOnepupoBaTtb MOHATUAMM, CBS3AHHBIMU C  LUIMHAPUYECKOMN,
KOHMYECKON W©N cdepnyecKon MNOBEPXHOCTAMN, OOBACHATbL CrOCOObI
nonyyeHus;

onepupoBaTtb MOHATUSAMU, CBA3AHHLIMKA C Tenamn BpaLleHWs:: LUINHLOPOM,
KOHYCOM, cchepon 1 Lapom;

pacno3HaBaTtb Tena BpalleHns (UWWNNHAP, KOHYC, cdepa 1 wap) n 06bsACHATb
cnocobbl NONYYEHNS TEN BPaLLEHWS;

KnaccugunumpoBaTb B3anMHOE pacnonoXXeHne cdepbl 1 NIOCKOCTY;
BbIYNCNAATb BENNYMHbI 3/1IEMEHTOB MHOIMOMPaHHMKOB 1 TeNn BpalleHns, 06bEMbI
N naowagn  NOBEPXHOCTENM  MHOMOFPaHHUKOB M Ten  BpalleHus,
reoMeTPUYECKNX TeN C NPUMEHeHneM hopmyr;

cBO6OOHO oOnepupoBaTb MOHATUSMKU, CBA3@HHbIMM C KOMOWHAUMSAMU Ten
BpaWeHNUss N MHOIMOrpaHHMKOB: MHOIMOrpPaHHUK, BAUCaAHHbIN B cdepy Wu
ONMnCaHHbIN OKONO cdepbl, cdepa, BNMCaHHAss B MHOIOrpaHHUK UM Teno
BpaLLleHus:;

BblYMCNATb COOTHOLUEHUA MexXay MowaasMmn noBePXHOCTEN N O6bEMaMU
NnoaoOHbIX Ten;



n3obpaxarb M3y4aemble (PUrypbl, BbINOAHATL (BbIHOCHbIE) MIOCKNE YEPTEXN
N3 PUCYHKOB MPOCTbIX OO6BLEMHbIX hUryp: Bug CBEPXY, COOKY, CHU3Y, CTPOUTb
CeyeHus Ten BpaLleHms:;

n3BfneKkaTtb, WHTEPNpPeTUpoBaTb W npeobpas3oBbiBaTb WHGOpMaLMIO O
NPOCTPaHCTBEHHbIX  FEOMETPUYECKMX  urypax, npeacrtaBfieHHYl0  Ha
yepTe)xax N pUCyHKax;

cBOOGOAHO OnepupoBaTh NOHATUEM BEKTOP B NMPOCTPAHCTBE;

BbIMONHATb Onepaunn Hag BEKTopamu;

3agaBaTb MIOCKOCTb YPaBHEHNEM B AEKAPTOBOWN CUCTEME KOOPOVHAT;

pelaTb reoOMETPUYECKNE 3afa4qn Ha BbIMMCIEHNE YITIOB MeXAy MpPsMbIMU U
NJOCKOCTAMMU, BblYMCNEHNE PACCTOSAHMI OT TOYKM OO MAOCKOCTU, B LEeSIOM, Ha
NPUMeHeHNe BEKTOPHO-KOOPAMHATHOrO METOA4A NPW PELLEHNN;

cBOOGOOHO OMNEpUpoBaTb MOHATUSMU, CBA3AHHBIMM C  OBVMDKEHWEM B
NPOCTPaHCTBE, 3HaTb CBONCTBA ABVKEHUN;

BbIMONHATL  N300PaXKEHUSI  MHOFOrPaHHUKOB W Ten BpaweHus npu
napannesbHOM  MNepeHoCce,  LEHTpanbHOW  CUMMETPUN,  3epPKabHOW
CUMMETPUK, MPY NOBOPOTE BOKPYI NPSIMON, Npeobpa3oBaHnsa Nnogobus;
CTPOWUTb CEYEHMS MHOrOrpaHHMKOB W TeN BpaLLEeHWs: CeYeHus uunmHapa
(napannensHO 1 NepneHaMKYNsSpPHO OCK), CeYeHUsa KOHyca (napannesfibHbie
OCHOBaHWIO N NPOXOAsALLNE YePES BEPLLUNHY), CEHEHNS LLapa;

NCNonb3oBaTb METOAbl MOCTPOEHMUS CEYEHWUA: MeToh, CnefoB, METoA
BHYTPEHHErO NPOEKTUPOBaHMSA, METO, MepeHoca CeKyLLEeN MNOCKOCTY;
[OKa3blBaTb rEOMETPUYHECKNE YTBEPXKOEHMS;

NPUMEHATb reoMeTpuyeckmne akTbl A1 pPeleHnss CTEPEeOMETPUYHECKMX
3afa4, npegnonaralowmx HECKOSIbKO LlaroB peLleHus, ecnn  yCnoBus
NPVMEHEHNs 3afaHbl B ABHOW U HESABHOW (DOPME;

pewarb 3afa4M Ha [0Kal3aTeNbCTBO MaTemMaTU4eCKMX OTHOLUEHUA 1
HaXOXXAeHNEe reOMETPUYECKNX BENNYNH;

NPUMEHATbL MNPOrpaMMHble CPEACTBa W 3NEKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI NP PELLEHNN CTEPEOMETPUYECKUX 3aaY;

NPUMEHATb MONyYeHHbIE 3HAHNS Ha MPaKTUKe: CpaBHMBATb, aHaNM3NPOBaTh U
OLEHVBaTb peasibHble CUTyauun, MPUMEHSATb U3YYEHHbIE MOHATUSA, TEOPEMBI,
CBOWCTBA B NPOLIECCe MOMCKa peLleHnst MaTeMaTnyeckmn chopmynmpoBaHHON
npobnembl, MOAENUPOBaTb peasibHble CUTyauum Ha HA3blke TreoMeTpun,
nccneqoBatb MOCTPOEHHbIE MOAENM C UCMONb30BaHUEM EOMETPUYECKNX
NOHATUA W TeopeMm, annapara anrebpbl, pewaTtb MNpakTU4YecKne 3apayw,
CBSi3aHHblE C HAXOXXOEHNEM rEOMETPUYECKNX BEINYNH;

UMETb MNpPEACTaBNeHNs 00 OCHOBHbLIX 3Tanax pas3BUTUA TEOMETPUM Kak
COCTaBHOW YacTu pyHOaMeHTa pas3BUTUSA TEXHONOTMIA.



TEMATUYECKOE NMNJIAHUPOBAHUE

10 KJ1IACC
Konu4yecTtBo 4acos OneKTPOHHbIE

Ne HaumeHoBaHune pa3sgenos n Tem NporpaMmmbl KOHTpOnbHble MpakTuyeckune (uncbposeie)

n/n Bcero obpa3oBaTenbHble
paboTbl paboTbi pecypchl
1 HekoTopble cBegeHnsa 13 nnaHUMeTpuin 16 1 0
2 BeeneHune. AKCMoMbl U CneacTens 4 0 0
3 MapannenbHOCTb NPSIMbIX W MIOCKOCTEN B NPOCTPaHCTBE 20 1 0
4 MepneHanMKynApHOCTb NPSAMbIX U NMIIOCKOCTEN B 20 1 0
NPOCTPaHCTBE

5 MHororpaHHuKkm 18 1 0
6 BekTopbl B NpocTpaHcTBe 15 1 0
7 [MoBTOpPEHME, 0606LLEHNE N CUCTEMATU3AUNSA 3HAHW 9 2 0

OBLLUEE KOJTMYECTBO YACOB MO NPOIrPAMME 102 7 0
11 KJ1IACC

KonunyecTtso 4yacoB OneKTPOHHbIE

Ne HaumeHoBaHue pa3pgenoB U Tem NporpamMmbl KoHTponbHble MpakTnueckue (umdposeble)

n/n Bcero o6pasoBaresibHble
paboThbl paboTbl pecypcbi

1 AHanuTn4eckasi reomeTpus 15 1 0
2 [loBTOpPEHME: MHOrOrpaHHNKKW, CEYEHNST MHOrOrpaHHNKOB 15 1 0
3 Tena BpaleHus 25 1 0
4 O6bEMBI TEN 23 1 0
5 OBuvxeHns 4 0 0
6 IMoBTOpPEHME, 0606LLEHNE U CUCTEMATU3AUNS 3HAHWUI 20 2 0

OBLLEE KOJIMYECTBO YACOB IO NPOIPAMME 102 6 0




NOYPOYHOE MNJIAHUPOBAHUE

10 KJIACC
Konun4yectBo 4yacos
Ne OneKTpoHHbIe yucdposbie
n/n Tema ypoka Beero | KOHTPONbHBIE | MpakTuueckue o6pasoBaTesibHble
paboThbl pa6oThbl pecypchbl
’ Teopembl O NPONOPLUOHanbHbIX oTpe3kax. MNogobue ’ 0 0
TPEeYronbHKOB
> TeopeMbl 0 NponNopLMOHasbHbIX OTpeskax. [llogobue y 0 0
TPEYronbHUKOB
3 Teopembl O NPONOPLUOHanbHbIX oTpe3kax. MNogobre ’ 0 0
TPEeYronbHKOB
4 Yrnbl, CBA3aHHbLIE C OKPY>XHOCTHLIO 1 0 0
5 Yrnbl, CBA3aHHbIE C OKPY>XHOCTLIO 1 0 0
6 Yrnbl, CBA3aHHbIE C OKPY>XHOCTLIO 1 0 0
7 BnuncaHHbI 1 ONUCaHHBIA MHOIOYOIbHUKI 1 0 0
8 BnuncaHHbIn 1 ONCaHHBI MHOTOYrOJTIbHUKI 1 0 0
9 BnuncaHHbIn 1 ONUCaHHBIA MHOIOYOJIbHUKI 1 0 0
10 BrivcaHHbIn 1 ONMCaHHbBIA MHOMOYTrONbHUKN 1 0 0
11 PelueHne TpeyronbHUKOB 1 0 0
12 PelleHne TpeyrosbHUKOB 1 0 0
13 PelueHne TpeyronbHUKOB 1 0 0
14 [NoBTOpEHME 1 cucTemMaTu3aums y4ebHoro marepmana ’ 0 0
no Teme «HekoTopble CBEAEHUSA N3 NAHUMETPUN»
15 KomnnekcHas nposepoyHas paboTa Net 1 1 0
16 AHann3 KoMnaeKcHo NpoBepo4HON paboThl. Teopembl ’ 0 0
MeHenas n Yesebl
17 [pegMeT cTepeoMeTpun 1 0 0
18 AKCHOMBbI CTEPEOMETPUMN 1 0 0
19 HekoTopble cneacTens U3 akCUoMm 1 0 0




20 HekoTopble cnecTems U3 akcuom 1 0 0

21 [NapannenbHble NpsiMble B NPOCTPAHCTBE 1 0 0

22 [NapannenbHble NpsiMble B NPOCTPaHCTBE 1 0 0

23 MapannenbHOCTb NPSAMON 1 MIIOCKOCTA 1 0 0

24 [MapannenbHOCTb NPSAMON 1 MAOCKOCTM 1 0 0

25 CkpeLumBaroLmecs npsmble 1 0 0

26 CkpeLumBatoLmecs npsimble 1 0 0

07 Yrmbl ¢ coHanpasfieHHbIMU CTOPOHAMW. YTron Mexxay 1 0 0
NPSAMbIMU

o8 Yron mexgy npsmbiMu. PewleHne 3apay no teme ’ 0 0
"B3anmMHoe pacnonioxeHne nNpsiMbiX B NpocTpaHcTee”

29 KomnnekcHasa npoeepoyHas paboTta Ne2 1 1 0

30 AHanM3 KoMnieKCcHom I'IpOBe[?O‘-IHOVI paboTbl. ’ 0 0
MapannenbHOCTb NMIOCKOCTEN

31 CBoncTBa napainenbHbIX NJI0CKOCTEN 1 0 0

30 PelueHne 3?:Iu,aq no Teme "lMapannenbHoCTb ’ 0 0
NJOCKOCTEN

33 TeTpasgp 1 0 0

34 Mapannenenunep, 1 0 0

35 PeweHne 3aga4 no teme "Tetpasgp n ’ 0 0
napannenenvneg”

36 3agayn Ha NOCTPOEHNE CEYEHNI 1 0 0

37 3agayn Ha NOCTPOEHNE CeYEHNI 1 0 0

38 3agayn Ha NOCTPOEHNE CeYEeHNI 1 0 0

39 3agayn Ha NOCTPOEHNE CEYEHNI 1 0 0

40 lMoBTOpeHMe 1 cnuctemaTnsaums y4e6Horo matepviana ’ 0 0
no Teme «llapannensHoCTb NPSMbIX U NJIOCKOCTEN»

41 KomnnekcHasa nposepo4Has pabota Ne3 1 1 0

42 AHanM3 KOMMIEKCHOW NPOBEPOYHON PaboThl. ’ 0 0
MepneHavKynsipHble NPsiMblE B MPOCTPAHCTBE

43 MepneHanKynsipHble NpsiMble B MPOCTPAHCTBE. ’ 0 0

PeweHne 3agav




44 [Mpr3HaK nepneHauKynsapHOCTY MNPSIMOIN 1 MAOCKOCTU 1 0 0

45 PemeHlv/le 3apad no Te"Me "TNepneHanKynspHOCTb ’ 0 0
NPSIMON W NIIOCKOCTHU

46 PeLLIeHIV/Ie 3apad no T(—?:Me "MepneHanKynapHOCTb ’ 0 0
NPSAMON U NJIOCKOCTN

47 PaccTosiHne ot To4KM 0O NNOCKOCTU 1 0 0

48 Teopema 0 Tpex nepneHanKynapax 1 0 0

49 Yron mexgy npsiMom 1 MioCKOCTLIO 1 0 0

50 PelueHne 3agay no teme "I'Iepn?Hp,MKynﬂp n ’ 0 0
HaKOHHas. Yron Mexxay nNpsMoun U NOCKOCTLH"

51 PelweHne 3aga4 no teme "I'Iepn?H,chynﬂp n ’ 0 0
HaKIOHHas. Yron Mexxgy NpsiMon 1 niaoCKOCTLIO"

50 PelueHne 3agay no teme "I'Iepn?Hp,MKynﬂp n ’ 0 0
HaKNOHHas. Yron Mexay npsiMoin 1 NoCKOCTbI0"

53 [ByrpaHHbIv yron 1 0 0

54 [ByrpaHHbin yron. PelueHune 3agad 1 0 0

55 [pn3HaK NepneHanKynapHOCTN NJOCKOCTEN 1 0 0

56 PewieHne 3apgay 1 0 0

57 MpsamoyronbHbIN Napannenenunes n ero CBOMCTea 1 0 0

58 PelueHne 3apay no teme "lMpaMoyronbHbIn ’ 0 0
napannenenuneq”

59 TpexrpaHHbI yron 1 0 0

60 KomnnekcHasa nposepo4Has pabota Ned 1 1 0

61 AHann3 KOMrMIEKCHOM NpoBEPOYHONM paboThl. MNMoHATue ’ 0 0
MHOrOrpaHHuKa.

62 Teopema 3Aiinepa 1 0 0

63 [Npnama 1 0 0

64 [NpocTpaHcTBeHHas Teopema lMNudaropa 1 0 0

65 PeweHne 3aga4 no teme "lpnama” 1 0 0

66 PelwieHne 3aga4 no teme "lpnama” 1 0 0

67 Mupamunga. NMpaBunsHasa nupamuga 1 0 0




68 Mnowanb 60KOBOI 1 NOSIHOW MOBEPXHOCTU NUPaMULbI 1 0 0
69 Pemevae 3aay Ha HaxoxaeHue niowaan 60KoBOA 1 ’ 0 0
NOJTHON NOBEPXHOCTU NPaMuLbI
70 YcedeHHasa nupamnga 1 0 0
71 PelueHne 3aga4 no teme "Mupamupa” 1 0 0
72 PelweHne 3aga4 no teme "Mupamupa” 1 0 0
73 CYMMETPUS B NPOCTPaHCTBE 1 0 0
74 [oHATWEe NpaBUNBLHOrO MHOrorpaHHNKa 1 0 0
75 DIEMEHTbI CUMMETPUN NMPaBUbHbIX MHOMOrPaHHNKOB 1 0 0
76 |"_|OBTOpeHI/Ie " cm"c-rema'rmsau,vm mMarepwana no teme ’ 0 0
MHororpaHHuKm
77 I“'IosTopeHme " CI/I:'JTeMaTVI3aL|,VI9| MaTepwuana no Teme ’ 0 0
MHororpaHHuKm
78 KomnnekcHas nposepoyHas pabota Neb5 1 1 0
79 AHanus KomnaekcHom NposBepo4Hon paboTsl. [NoHATue ’ 0 0
BEKTOPA B NPOCTPaHCTBE
80 PaBeHCTBO BEKTOPOB 1 0 0
81 CnoxxeHne 1 Bbl4NTaHNE BEKTOPOB 1 0 0
82 YMHOXeHNe BeKTopa Ha Y1cso 1 0 0
83 PelueHne 3agay Ha OeNCTBUS C BEKTOPaMU 1 0 0
84 KomnnaHapHble BEKTOPbI 1 0 0
85 INpaBuno napannenenunega 1 0 0
86 PasnoxxeHne BekTopa No TPEM HEKOMMNIaHapHbLIM 1 0 0
87 PelueHve 3agay Ha pasnoXxeHue BeKTopa no Tpem ’ 0 0
HEKOMMJIaHaPHbIM BEKTOPaMm
88 KooppguHaTbl BEKTOpa 1 0 0
89 [NpocTenwmne 3agaqn B KoopgmHaTax 1 0 0
90 CkansipHoe npon3eegeHne BEKTOPOB 1 0 0
91 PelueHne 3apay Ha ckanspHoe NpousseaeHne ’ 0 0

BEKTOPOB




lMoBTOpEHME N cucTEMaTM3auma MmaTepuana no Teme

92 " " 1 0 0

BekTopb!

93 KomnnekcHas nposepoyHas pabota Neb 1 1 0
AHanM3 KOMMNIEKCHOM NPOBEPOYHON PaboThl.

94 [NoBTOpEHME MO TeMe "HekoTopble cBeQeHUs 13 1 0 0
nnaHumeTpum"

95 [NoBTOpEHMEe No TeMe "HekoTopble cBeaeHUNA 13 ’ 0 0
nnaHumeTpumn”

96 [NoBTOpeHMe no Teme "B3anMHOe pacnofnioxxeHune ’ 0 0
NpsiMbIX B NPOCTpaHcTee"

97 lNoBTOpeHMe no Teme "B3anmMHoe pacnonoxxeHue ’ 0 0
NpsiMbIX B NPOCTpaHcTee"

98 [NoBTOpEHME No TeMe "B3anMHOe pacnofioxeHne ’ 0 0
NPsSIMbIX W NAOCKocTen"

99 [NoBTOpeHMe no Teme "B3anmMHoe pacnonoxxeHue ’ 0 0
NPSIMbIX W NMIOCKOCTEN"

100 MTorosasi KOHTponbHas paboTta 1 1 0

101 [NoBTOpPEHME NO TeMe "MHororpaHHNKn" 1 0 0

102 lNoBTOpPEHME MO TeMe "MHororpaHHnKu" 1 0 0

OBLLEE KOJINYECTBO YACOB 11O MNMPOIrPAMME 102 7 0




11 KJIACC

KonuyecTtBo 4acoB

OneKTpPOHHbIe

Ne Tema ypoka Bcero KoHTponbHble MpakTnyeckne UMcppoBbie
n/n o6pa3oBaTefibHble
paboTbl paboTbl pecypcbi
y lMoBTOpeHue Tembl "KoopanHaTthl BEKTOpa Ha NJIOCKOCTU U B y 0 0
npocTpaHcTee"
2 MoBTOpEHUe TeMbl "CKanspHoe Npov3BefeHNe BEKTOPOB" 1 0 0
3 [MoBTOpPEHNE T?Mbl "BbluncneHuve yrna Mmexxgy BeKktopamu B ’ 0 0
NPOCTPaHCTBE
4 [MoBTOpeHne TeMbl "BbluncneHne yrnos Mexagy npsiMbiMu B y 0 0
npocTpaHcTee"
[MoBTOpeHne TeMbl "BbldnucneHune yrnos Mexay npsMbiMn 1
S MAOCKOCTSIMU B MPOCTpaHcTee" 1 0 0
[MosTOpeHMe Tembl "BbluncneHne yrnos Mexagy npsMbiMuy 1
6 MNOCKOCTSMU B NPOCTpaHcTee" 1 0 0
7 AHanuTu4eckmne MeToabl pacyéta yrna Mexagy npsiMbiMi B ’ 0 0
MHOrorpaHHuKax
8 AHanuTu4eckme MeToabl pacyéta yrna Mexnay nnockoCTaMu ’ 0 0
B MHOrOrpaHHmnKax
9 YpaBHeHNe NnoCcKOCTH, HOPMarb, yPaBHEHME NIOCKOCTY B ’ 0 0
oTpesKax
10 YpaBHeHne nnockoCcTu, HOpMarb, ypaBHeEHME NI0CKOCTY B 1 0 0
OoTpe3sKax
11 dopmMyna pacCTossHNsSt OT TOYKM A0 NJIOCKOCTU B 1 0 0
KoopauHaTtax
12 HaxoxxaeHne paccTosiHWi OT TOYKW 00 MNIOCKOCTU B Kyoe 1 0 0
13 Haxo>KJ:|,eH|/|ve PacCTOSIHUIA OT TOYKM O NJIOCKOCTU B ’ 0 0
npaBuIbHON Nnpamnae
14 BekTopHoe nponsseneHne. JIMHelHble HepaBeHCTBA, ’ 0 0

NNHENHoe nporpamMmmMmmpoBaHmne




15

KomnnekcHasi npoBepoyHasi paboTa "AHanmtnyeckas
reomeTpus"

16

CeueHns MHOrorpaHHMKoOB: CTaHAapTHblIe MHOIorpaHHMKK3,
MeTon cnenos, CTaHgapTHbIE MJTIOCKOCTU, NepeceYeHns
NMPAMbIX N MJOCKOCTEN

17

PelueHne 3agay Ha cedeHns MHOrorpaHHMKoOB

18

PelueHne 3agay Ha ceveHns MHOIrorpaHHMKoB

19

I'Iapanneanble npsiMbl€ N NMNJIOCKOCTWU: NapanenbHblie
cevyeHunsa

20

MapannenbHble NPAMbIE U MIIOCKOCTU: PAaCHET OTHOLLEHWI

21

I'Iapanneanble npsmMble N MIOCKOCTWN: YIbl MeXay
CKpeLmnBarLwnMmncsa npamMmbiMin

22

MepneHanKynsipHble NPSIMblE U MAIOCKOCTW: CTaHAaPTHbIE
napbl NEPNEHANKYNAPHBIX MIOCKOCTEN 1 NPSIMbIX,
CYMMETPUN MHOFOrPaHHUKOB

23

MepneHanKynspHble NPsSiMble U MAIOCKOCTW: TeEOopeMa O Tpex
nepneHanKynspax

24

I'Iepner,MKynﬂprle npsMble N NJIOCKOCTU: BbIHUCEHUA
OJNTNH B MHOrorpaHHmkKax

25

MoBTOpPEHME: NoLaan MHOrOYrofibHUKOB, (hOpMynbl Anst
nnoLagen, coobparkeHnsi nogooms

26

MoBTOpPEHME: NnoLaan MHOroyroNbHUKOB, hopMynbl Ans
nnowagen, coobpaxkeHns nogobus

27

MoBTOpPEHME: NoLwann MHOrOYrofibHUKOB, (hopMynbl Anst
nioLlagen, coobpakeHnsi nogooms

28

Mnowann ceyeHnin MHOrorpaHHMKOB: nnoLwaamn
NOBEPXHOCTEN, pa3pe3aHnst Ha 4acTu, COOBPaKEHMS
nogobus

29

Mnowanu ceyeHnin MHOrorpaHHMKOB: NioLaamn
NOBEPXHOCTEN, paspesaHns Ha YacTu, COOBPaKeHUS
nogoobus

30

KomnnekcHasa npoeepo4Has padoTta "loBTopeHue:
MHOIrOrpaHHUKW, CE4EHNSA MHOMOrpaHHUKOB"




LnnmHgpuyeckas noBepxHOCTb, o6pasytoLye

31 o 0 0
LNIVHOPUYECKON MOBEPXHOCTM

30 LUnnunpgp. MNpsiMoii kpyroson umnuugp. MNnowanb 0 0
NOBEPXHOCTU LNMHEPA

33 Mnowanb 60KOBOM NOBEPXHOCTY M MOSIHON MOBEPXHOCTU 0 0
uunvHppa

34 KoHunyeckast noBepXHOCTb, 06pasytoLine KOHNYECKON 0 0
NOBEPXHOCTU. KOHYC

35 CeuyeHune KoHyca NIoCKOCTbIO, NapanieslsHON NMIOCKOCTH 0 0
OCHOBaHus

36 Mnowanb 60KOBOM NOBEPXHOCTY M NOJSIHON MOBEPXHOCTM 0 0
KOHyca

37 Mnowanb 60KOBON NOBEPXHOCTY U MOSTHON NOBEPXHOCTY 0 0
KOHyca

38 YceuéHHbI KoHyc. VI3o6paxkeHne KOHYCOB U YCEYEHHbIX 0 0
KOHYCOB

39 CTtepeomeTpuryeckue 3agaqm Ha 4OKasaTeNbCTBO U 0 0
BblYUCNEHNE, MOCTPOEHNE CEYEHUIN LUNNHAPA, KOHyca

40 CTtepeomeTpuryecKkue 3aaqm Ha foKa3aTeNbCTBO U 0 0
BbIYVIC/IEHNE, MOCTPOEHNE CEYEHN UMNNHAPA, KOHYyCca

41 MpuknagHble 3agayun, CBA3aHHbIE C LMINHOPOM 1 KOHYCOM 0 0

42 IMNpuknagHble 3aga4vn, CBA3aHHbIE C LMNVHAPOM 1 KOHYCOM 0 0

43 Cdpepa v wap. Bug n nsobpaxxeHune wapa 0 0

44 lMepeceyeHune cepbl 1 Wapa ¢ NIoCKOCTbL0. KacaHue wapa 0 0
1 chepbl NI0CKOCTLIO

45 MepeceyeHune chepbl 1 Wapa ¢ NIOCKOCTbI0. KacaHue wapa 0 0
1 cdhepbl MNOCKOCTbLIO

46 YpaBHeHune cdepsbl. [Nnowaab chepbl 1 e€ YacTen 0 0

47 CummeTpus cdepsbl 1 Lapa 0 0
CTtepeomeTpuryeckue 3agaqvm Ha 4OKasaTeNbCTBO U

48 BblYMCNEHNE, CBSI3aHHbIE CO CHepor 1 LLIAPOM, 0 0

NMOCTPOEHNEM X CEYEHUN NJIOCKOCTbIO




CTepeomeTpmquKme 3agayn Ha okasaTtesnbCTBO U

49 Bbl4MCIIEHNE, CBA3aHHbIE CO Crepoii 1 LLapoM, 1 0 0
NOCTPOEHNEM NX CEYEHNI MNTOCKOCThLIO

50 MpuknagHble 3aga4yun, CBsi3aHHble CO chepoli 1 Lapom 1 0 0

51 PasznnyHble kKoMOGUHaUMy Ten BpaLeHus 1 MHOrorpaHHNMKOB 1 0 0

52 PasznnyHble koMOGuHaUMy Ten BpaweHns 1 MHOrorpaHHNKOB 1 0 0

53 3apgaym no Teme "Tena n NoBEPXHOCTU BpalleHus" 1 0 0

54 3apaym no Teme "Tena n NOBEPXHOCTU BpaLLeHns" 1 0 0

55 KOMI'IJ'IeKCI:aﬂ npoBepoyHas paboTa "Tena n NOBEPXHOCTA ’ ’ 0
BpaLeHus

56 0O6bEM Tena. O6bEM NPSMOYroIbHOMO Napannenennunena 0 0

57 CTepeomMeTpuyeckune 3agaqm, CBs3aHHble C 06bEMOM ’ 0 0
NPSIMOYroJIbHOrO napannaenenvnena

58 lMpuknagHble 3agayun, CBA3aHHbIE C BblYUCIEHNEM OObEMA ’ 0 0
NPSIMOYrofIbHOro napanaenenunena

59 O6bEM NPSMO NPU3MBI 1 0 0

60 O6bém uunuHgpa. Teopema 06 06bEME NPSIMOro UMMHApa 1 0 0

61 CTe?eomeTpMHegKme 3apa4n, CBA3aHHbIE C Bbl4YUCIEHEM ’ 0 0
O6BLEMOB NPSMOI NPU3MbI U LnnnHapa

62 MpuknagHble 3agayn, CBsI3aHHbIE C OOGBLEMOM NPSIMON ’ 0 0
NPW3Mbl 1 LunnHapa

63 BbluncneHmne o6 EMOB TeN C NOMOLLBIO ONMPEAEnEHHOro ’ 0 0
nHTerpana. O6bLEM HAKNIOHHOW NPU3MbI

64 CTepeomeTpmquKme 3aga4u, cBa3aHHble C 06 bEMamMin ’ 0 0
HaKNOHHON NPU3Mb!

65 BbluncneHmne o6 EMOB TeN C NOMOLLBIO ONMPEAenEHHOro ’ 0 0
nHTerpana. O6bEm Nnupamngpl

66 BbluncneHne o6 EMOB TeN C NOMOLLBIO ONMPEAEnEHHOIoO ’ 0 0
uHTerpana. O6LEm KoHyca

67 CTepeomeTpuyeckue 3agayn, CBA3aHHbIE C BbIYUCIEHEM ’ 0 0
06BLEMOB NMpPamMmnpbl N KOHyca

68 CTepeomeTpuyeckune 3agayn, CBA3aHHbIE C BbI4MCIIEHNEM ’ 0 0

06bEMOB Npamubl U KOHyca




69

MpuknagHble 3agayn, CBA3aHHbIE C BblYUCNEHNEM 06 HLEMOB
nMpamMubl 1 KoHyca

70

dopmyna ob6béma nupammgbl. OTHOLLIEHNE 06BHEMOB
nupamung ¢ o6LLNM Yriiom

71

O61bém Wapa 1 WapoBoro cekropa. Teopema 06 06béme
wapa. Mnowapp chepbl. CTepeoMeTprYeCKUE 3apaqu,
CBSi3aHHbIE C Bbl4UCNEHNEM OOBEMOB LUApa, LLapoBOro
CEerMeHTa 1 L1apoBOro CeKTopa

72

MpuknagHble 3agayn no Teme "O6bEMBbI Ten", CBA3aHHbIE C
06bEMOM Luapa v nnowanso cdepsl.

73

Mogo6Hble Tena B NpocTpaHcTae. I3ameHeHne o6bEma npu
nogobumn. CtepeoMeTpu4ecKne 3agayn, CBsI3aHHble C
BblYMCNEHNEM OOBEMOB TEN U NMOLLALAEN NOBEPXHOCTEN

74

CooTHoLLEeHUS Mexay nnoLlaasiMy NOBEPXHOCTEN 1
06bEMaMMN NOQOGHbIX TeN

75

MpuMeHeHne 06bEMOB. BhluncneHne paccTosHus oo
MJIOCKOCTHU

76

MpuMeHeHne 06LEMOB. BhluncneHne pacctosaHusA oo
NJOCKOCTH

77

MpuMeHeHne 06bEMOB. BhluncneHne paccTosHus oo
MIOCKOCTH

78

KomMmnnekcHasa npoeepoyHasi pabota "O6bémbl Ten"

79

LBmxeHnst npocTtpaHcTBa. OTo6paKeHns. [BrKxeHns n
paBeHCTBO huryp. ObLLme CBONCTBA ABUKEHNI

80

Buabl ABM>XeHWIA: napannenbHblil NepeHoc, LeHTparnbHas
CUMMETPMS, 3epKarnbHasi CUMMETPUS, MOBOPOT BOKPYT
npsIMon

81

MpeobpazoBaHusa nogobus. MNpsamas n cepa Anepa

82

reOMeTpW-IeCKI/Ie 3aavyn Ha npnMeHeHne OBrmKeHns

83

O6o6LuaroLlee nosTopeHue 11 NOHATUIA N METOOOB Kypca
reomeTpun 10-11 Knaccos, cuctemaTnaumst 3HaHWi:
"MapannenbHOCTb NPAMbIX 1 MAOCKOCTEN B NPOCTPaHCTBE"




84

O6o6uatowee nosTopeHne 11 NOHATUIA N METOAOB Kypca
reomeTpun 10-11 Knaccos, cuctemaTudaunst 3HaHWN:
"MepneHanKynsApHOCTL NPSAMbIX 1 MIIOCKOCTEN B
npocTtpaHcTee"

85

O6o6uatollee nosTopeHne 11 NOHATUA N METOLOB Kypca
reomeTpumn 10-11 Knaccos, cuctemaTnsaumst 3HaHWiA:
"BeKkTopbl B NpocTpaHcTee"

86

O6o6uatollee nosTopeHne 11 NOHATUI N METOLAOB Kypca
reomeTpun 10-11 Knaccos, cuctemaTnsaumst 3HaHWi:
"O6beM MHOrOrpaHHmKa"

87

O6o6uatollee nosTopeHre 11 NOHATUIA N METOLOB Kypca
reomeTpumn 10-11 KnaccoB, cuctemaTnsaumst 3HaHWi:
"O6beM MHOrOrpaHHKa"

88

O6o6uatoee nosTopeHne 11 NOHATUIA N METOLOB Kypca
reomeTpun 10-11 Knaccos, cuctemaTnaumst 3HaHW:
"lNnowanm NoBepXHOCTN N O6BLEMBI KPYMbIX Ten"

89

O6o6uatollee nostopeHne 11 NOHATUIA N METOLAOB Kypca
reomeTpumn 10-11 Knaccos, cuctemaTnsaumst 3HaHWi:
"MNnowwanm NoBepXHOCTN N O6BLEMbI KPYMbIX Ten"

90

MpomexyToyHas attectaums B dopmate EID

91

[MpomexyToyHasn artectauusa B popmate EID

92

[MoBTOpEHME, 0606LLEHNE N CUCTEMATU3AUMNSA SHAHWI

93

VcTopusa passutnsg CTepeOMETPUN Kak HayKu 1 eé posib B
PasBUTUN COBPEMEHHbIX NHXXEHEPHBLIX 1 KOMIMbIOTEPHbIX
TEXHONOrnm

94

VcTopus passutnsg CTeEpeOMETPUN Kak HayKu 1 eé posib B
pPasBUTUN COBPEMEHHbBIX NHXXEHEPHBLIX 1 KOMIMbIOTEPHbIX
TEXHONOrnm

95

VcTopus passButns CTEPEOMETPUN Kak HayKu 1 eé posib B
pPasBUTUN COBPEMEHHDBIX NHXXEHEPHBLIX N KOMIMbIOTEPHbIX
TEeXHONornm

96

VcTopus passutns CTEPEOMETPUN Kak HayKu 1 eé posib B
pPasBUTUN COBPEMEHHDBIX NHXXEHEPHBLIX N KOMIMbIOTEPHbIX
TEeXHONornm




NcTopusi pa3Butns CTEPEOMETPUMN Kak HayKu 1 e€ porb B

97 pPasBUTUN COBPEMEHHbIX NHXEHEPHbIX N KOMMNBIOTEPHbIX 1 0 0
TEXHOMOINIA
VcTopus passutns CTepeoMeTpun Kak Hayku 1 eé posib B
98 pPasBUTUN COBPEMEHHbIX NHXEHEPHbIX N KOMMNBIOTEPHbIX 1 0 0
TEXHOMOI NI
VcTopus passutns CTepeoMeTpun Kak Hayku 1 eé posib B
99 pPasBUTUN COBPEMEHHbBIX NHXEHEPHbIX N KOMMBIOTEPHbIX 1 0 0
TEXHOOINIA
100 [MoBTOPEHUE, 0606LLEHNE, CUCTEMATN3ALNS SHAHWI 1 0 0
101 lMoBTOpPEHNE, 0606LLEHNE, CUCTEMATN3ALNS SHAHWI 1 0 0
102 lMoBTOPEHNE, 0606LLEHNE, CUCTEMATU3AUMNS 3HAHWI 0 0
OBLLEE KOJIMYECTBO YACOB MO NPOIrPAMME 102 6 0

YHEBHO-METOANYECKOE OBECMNEYEHUE OEPA30BATEJIbHOIO NMPOLIECCA
OBS3ATEJIbHbIE YHEBHbIE MATEPUAJIbI AN YHEHUKA

Matematuka. leometpusa 10-11. Bazosbin u yrnybneHHbin yposeHs/ J1.C.ATaHacsaH n gp., M., “lNpoceeweHune”, 2023
METOOUYECKUE MATEPWUAJIbI AN YYHUTENSA

MaTtemaTtuka: anrebpa M Havyana martemaTudeckoro aHanusa. leometpmsa 10-11 knacc. bazoBbin 1 yrny6neHHbIN YPOBEHb.
MeToguyeckune pekomeHgauum K y4ebHuky J1.C.AtaHacsaHa n gp./ M., “INpocselyeHne”, 2023

MaTtemaTuka: anrebpa 1 Ha4ana matemaTtmnyeckoro aHanmsa. leometpusa 10 knacc. YrnybneHHbin yposeHb/ A.l.Mepansak v gp.,
M., “BeHTaHa pad”, 2023

MaTtemaTuka: anrebpa n Ha4ana matemaTmyeckoro aHanmsa. leometpusa 11 knacc. YrnybneHHbih yposeHb/ A.l.Mep3ansak v gp.,
M., “BeHTaHa pad”, 2023

MaTtemaTtuka: anrebpa n Hadana matemMatmyeckoro aHanusa. leometpus 10 knacc. YrnybneHHbln ypoBeHb. Metognveckne
pekomMmeHgaumm K y4ebHuky A.I"Mep3snsaka v gp./ E.B. byuko, A.I"Mep3ansk n gp., M., “BeHTtana lpad”, 2023

MaTtemaTtuka: anrebpa n Hadana matemMatmyeckoro aHanusa. leometpus 11 knacc. YrnybneHHbln ypoBeHb. Metognveckune
pekomMeHaaumm K y4ebHuky A.I"Mepsnsaka v gp./ A.-Mepansk n gp., M., “BeHTtana Npad”, 2023



LN®POBbIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
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https://mathege.ru/
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