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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
Knaccax, OTHOCUTCS KO BCEM CofepXXaTeflbHbIM JIMHUAM Yy4YebHOro Kkypca, 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
NOHATUSMW W HaBblkaMn MNOCNeoBaTenbHO WM MOCTynaTteflbHO, C COONoOEeHNEM
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 nay4deHne yyebHoro kypca «feometpus» Ha yrny61EéHHOM ypoOBHE OTBOAUTCS
204 yaca: B 10 knacce — 102 yaca (3 4aca B Hegento), B 11 knacce — 102 yaca (3 4aca B
Heaento).



COLAEPXAHUE OBYYEHUSA
10 KNNACC

Mpsimble N NIOCKOCTU B NPOCTPAHCTBE

OcCHOBHble MOHATUA cTepeoMeTpun. Touka, npsiMasi, NNOCKOCTb, NPOCTPaHCTBO.
[MoHATMEe 06 akCMoMaTUYECKOM MOCTPOEHUN CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN
N CNeacTBusa 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
NAOCKOCTN: TETPAsap, napannenenunen, NOCTPOEHNe CEHEHUN.

[MepneHAKYNapHOCTb MNPSMOW U MIOCKOCTU: MEPrneHAMKYNSPHbIE MNpsMble B
NPOCTPaHCTBE, NMPsiMble NapasfefbHble U NepPneHaNKYNsSpHbIe K NMIOCKOCTU, NPU3HaK
NepneHaNKyNnApHOCTN NPSMON M MAOCKOCTW, TeopemMa O MPsIMO NeprneHanKynsapHON
nnockoctn. OpToroHanbHOe MpPoeKTUpoBaHue. [lepneHouKynap W HaKOHHbIE:
pPacCTOsiHNE OT TOYKWN A0 NSIOCKOCTUN, PACCTOSAHME OT NPSAMON [0 MIOCKOCTU, MPOEKLMA
durypeol Ha NJIOCKOCTb. MNepneHAnKYyNspHOCTb 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
NJOCKUX YrNOB MHOrorpaHHoro yrna. CBoWCTBa MNOCKMX W OBYrPaHHbIX YrNoB
TPEXrpaHHOro yrna. Teopembl KOCUHYCOB U CUHYCOB AJ151 TPEXITPaHHOro yrna.

MHororpaHHuUKun

Bugbl MHOrorpaHHuMKoOB, pas3BépTka MHororpaHHuka. [lpuama: n-yronbHas
npuama, NpsiMas 1 HakIoOHHas Npu3Mbl, 60KOBas N MOMHAsA NOBEPXHOCTb MPU3MbI.
Mapannenenunen, NpPsIMOYrofibHbIN Napannenenuneg n ero ceoncTtea. Kpartyanwmne
NyTW Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema dunepa. MNpocTpaHCTBEHHAA Teopema
Mudparopa. MNMupamunga: n-yronbHas nupamuga, npasufibHas U yCeYE€HHas nupamuabl.
CeorictBa pébep © OOKOBbIX rpaHen npaBuibHON nupamuabl. [lpaBusbHble
MHOIFOrpaHHUKN: MpaBunbHas npu3aMa W npaBunbHas nupamMmuiga, npaBuibHas
TpeyrosibHasa nupamuga u npasusibHbIA TeTpasap, Kyo. MNpencrasneHne o NpaBusibHbIX
MHOrorpaHHuKax: okTasgp, LOL4EeKasgp 1 nkocaagp.

BbluncneHne anemMeHTOB MHOrorpaHHWKOB: pébpa, anaroHanu, yrbl. [lnowagb
OOKOBOI NOBEPXHOCTN N MOMHOMN NOBEPXHOCTY NPSIMON NPU3MbI, N0LWaab OCHOBaHNN,



Teopema 0 BOKOBOW MOBEPXHOCTM NPsSIMO Npu3mbl. [nowangb 60KOBOW MOBEPXHOCTN
N NOBEPXHOCTU NPaBubHOW NpamMnipl, TeopemMa o naowann yce4éHHon nupammasbl.

CnmmeTpuss B NPOCTPaHCTBE.  ONEeMEeHTbl  CUMMETPUM  NpPaBUSIbHbIX
MHOrorpaHHukoB. CuMMeETpUA B MPaBUIBHOM  MHOFOrpaHHUWKE:  CUMMETPUS
napannenenunena, CUMMETPUS NpPaBUfbHbIX MNPU3M, CUMMETPUS NpPaBUbHON
nnpamugbl.

BekTopbl U KOOpAMHATLI B NPOCTPaAHCTBE

[MoHATUA: BEKTOP B NPOCTPAHCTBE, HYIEBOW BEKTOP, OJIMHA HEHYNEBOIO BEKTOPA,
BEKTOPbI KOMMMHEAPHbIE, COHanpaBneHHble U MPOTUBOMOMNOXHO HanpasBfieHHbIe
BeKTOpbl. PaBeHCTBO BekTOpoB. [eNCTBMS C BEKTOpaMWU: CIIOXKEHWE U BblYUTaHME
BEKTOPOB, CyMMa HECKOJSIbKMX BEKTOPOB, YMHOXXEHME BeKTopa Ha 4ucno. CeouncTsa
cnoxeHusi BekTopoB. (CBONCTBA YMHOXEHUA BekTopa Ha u4ucno. [loHaTue
KOMMfiaHapHble BeKTopbl. [lpn3Hak KomnniaHapHOCTU TPEX BeKTopoBs. [lpaBuno
napannenenvnega. Teopema O pasfoOXeHUN BeKTopa MO TPEM HeKOMMaHapHbIM
BekTOopam. [lpsamoyronbHas cuctema KoopauvHat B npocTpaHcTee. KoopauHaTthl
BekTopa. CBA3b Mexay KoopauHatamu BeKTopa U KoopamHatamu ToveK. Yron mexay
BekTopamu. CkansapHoe Npon3BeneHne BEKTOPOB.

11 KNIACC

Tena BpaweHus

[MoHATMA:  UMIMHOPUYECKas  MOBEPXHOCTb,  KOHMYECKass  MOBEPXHOCTb,
cepuryeckas NOBEPXHOCTb, 0Opasylowme NOBEPXHOCTEN. Tena BpalleHus: LuinmHap,
KOHYC, YCEYEHHbIA KOHyc, cdepa, wap. BsaumHoe pacnonoxeHue cdepbl U
NIOCKOCTN, KacaTenbHas MNOCKOCTb K cdepe. V3obpaxxeHne Ten BpaweHna Ha
nnockocTn. PaseépTtka unnmHapa n koHyca. CummeTpus cepbl 1 wapa.

O6bém. OcHoBHble cBoNCTBA OObEMOB Ten. Teopema 06 06bEMEe
NPSMOYrofibHOro napannenenunena u cneacTens n3 Heé. O6BHLEM NPAMON N HAKITOHHOW
NPU3Mbl, LWIMHAPA, Nupamngpl n KoHyca. O6bEM Luapa 1 LWapoBOro CerMmeHTa.

KomburHaumm Ten BpalleHnst 1 MHOrorpaHHUKOB. [pr3ma, BnMcaHHas B LMnnHap,
onncaHHas okono umnuHgpa. lNepeceyveHne cdepbl 1 Wapa ¢ NIOCKOCTbO. KacaHue
wapa u cdepbl NAOCKOCTLIO. [MOHATME MHOrorpaHHuKa, OnmMcaHHOro OKoso cdepsbl,
cepbl, BNINCAHHOW B MHOIOrPaHHMK U1 TENO BPaLLEHWS.

Mnowanb NoOBEPXHOCTU UMNUHAOPA, KOHyca, nnowadb cdepbl U eé 4vacTten.
Mopo6bue B npoctpaHcTee. OTHOLWEHNE 06 BEMOB, NNOLAAEN NOBEPXHOCTEN NOAOOHbIX
duryp. lNpeobpasoBaHne nogobus, romoteTns. PelleHne 3agad Ha MNAOCKOCTU C
NCMNOSIb30BaHNEM CTEPEOMETPUYECKNX METOLOB.

[MocTpoeHne cevyeHun MHOFOrpaHHUKOB W Ten BpalleHUs: CeYeHus LunuHppa
(napannenbHO 1 NepneHguKyNAapHO OCK), CeYEHMs KOHyca (napannenbHble OCHOBaHMIO
N NpoxogsLne Yyepes BEPLUMHY), CeYeHUs Wwapa, MeToAbl MOCTPOEHUS CEHEHUI: METOS,
cfnefoB, MeTo, BHYTPEHHEro NPOEKTUPOBaHNA, METOL, NepeHoca CeKyLen NIOCKOCTN.



BekTopbl U KOOpAUHATbLI B MPOCTPAaHCTBE

BekTopbl B npoctpaHcTBe. Onepaunn Haf BekTopamu. BekTOpHOe YMHOXXeHue
BeKTOpoB. CBONCTBa BEKTOPHOIO YMHOXEHMS. [psaMoyronbHas cuctema KoopauHat B
npoctpaHcTBe. KoopguHaTtbl BekTopa. PasnoxeHme BekTtopa no  6asucy.
KoopguHaTHO-BEKTOPHbIV METO, NPY PELUEHNN FTEOMETPUYECKUX 3aaad.

ABV>XeHus1 B NpoCTpaHCTBE

OBmxeHns npoctpaHcTBa. OTobpaxkeHus. [BMXKEHUS W paBeHCTBO uryp.
O6uwume ceoncTBa apmxkeHnin. Bugpl oBu>XeHNin: napanfienbHbii NepeHoC, LeHTpanbHas
CUMMETPUS, 3epKanbHad CUMMETPUS, MOBOPOT BOKPYr npsimMon. [lpeobpasoBaHus
nogo6us. MNMpsamasa n chepa dnepa.



NMJIAHUPYEMBDIE PE3YJIbTATbl OCBOEHUSA YYEBHOIO KYPCA «'EOMETPUS»
(YINMYBJIEHHbIA YPOBEHb) HA YPOBHE CPEAHEIO OBLLErO OGPA3OBAHUA

JINYHOCTHDIE PE3YJIbTATbI

1) rpakpaHcKoe BOCnUTaHune:

C(hOpPMMPOBAHHOCTb MPaKOAAHCKOM MO3ULMK OBy4HaroLLerocs Kak akTUBHOro U
OTBETCTBEHHOIO 4fieHa POCCUNCKOro ob6LiecTBa, NPeAcTaBneHne O MaTeMaTnyecKunx
OCHOBax  (PYHKLUMOHMPOBAHMS  Pas3nu4HbiX  CTPYKTYpP, SIBNEHUR,  npouenyp
rpaxxgaHCcKoro obuiectsa (Bbl6oOpbl, ONPOCHI 1 APYroe), yMeHNE B3aMMOLENCTBOBATL C
coumnanbHbIMU MHCTUTYTaMN B COOTBETCTBUMN C NX PYHKLUSMN N Ha3HAYEHNEM;

2) naTpuoTu4ecKkoe BocnuTaHue:

CchOPMUPOBAHHOCTb POCCUNCKOW FPaXKAaHCKOM WOEHTUYHOCTMW, YBaXKEHUSA K
NPOLWIOMY W HACTOALWEMY POCCUNCKOW MaTeMaTuKW, LEHHOCTHOE OTHOLIEHNE K
AOCTVKEHMSIM POCCUMICKNX MaTeMaTUKOB W POCCUNCKOW MaTeMaTUYeCKOWN LUKOSbI,
MCMONb30BaHNe 3TUX [JOCTUKEHUA B OPYrux Haykax, TexHosnorusax, cdepax
9KOHOMWUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCNUTaHUe:

OCO3HaHMe [OyXOBHbIX LIEHHOCTEN POCCUMCKOro Hapopa, CpopMMPOBaHHOCTb
HPaBCTBEHHOIO CO3HaHWs, 3TUYECKOrO MOBEOEHUSA, CBA3AHHOrO C MNPaKTUYECKUM
NPUMEHEHNEM LOCTMKEHUN HAYKU U AEATENbHOCTbIO YYEHOro, OCO3HAHWE SIMYHOro
BKNaga B MOCTPOEHME YCTONYMBOro 6yayLlero;

4) acteTu4eckoe BOCNUTaHue:

9CTETUYECKOE OTHOLWIEHWE K MUPY, BKMOYass 3ICTETUKY MaTeMaTUyecKux
3aKOHOMEPHOCTEN, OOBLEKTOB, 3a[ay, PEeLleHWNin, pacCy>XAeHWin, BOCNPUNMYNBOCTb K
MaTeMaTU4eCKUM acnekTam pas/finyHbIX BUAOB NCKYCCTBA;

5) dmsnyeckoe BocnuTaHue:

chopMMpPOBaHHOCTbL YMEHUSI NPUMEHATb MaTeMaTMyecKnue 3HaHUS B UHTepecax
300poBoro M 6e3onacHoOro obpasa >XW3HW, OTBETCTBEHHOE OTHOLUEHWE K CBOEMY
300POBbLI0  (300POBOE NUTaHME, COaNaHCUMPOBAHHbLIA PEXUM 3aHATUA N OTAbIXA,
perynsipHas uamyeckass akTMBHOCTb), (PM3NYECKOe COBEPLLUEHCTBOBaHME MNpw
3aHATUAX CNOPTUBHO-030POBUTENBHON OEATENBHOCTLIO;

6) TpyaoBOe BOCMNUTAHME:

FOTOBHOCTb K TpyAy, OCO3HaHWEe LEeHHOCTU TPYAONoOus, NHTEpPEC K pasnnyHbIiM
chepam npodeccnoHanbHON OEATENbHOCTU, CBA3aHHbIM ¢ C  MaTeMaTuKon u eé
NPUNOXEHNSMN, YMEHNE COBepLUaTb OCO3HaHHbIM BblIGOp Oyaywien npodeccun m
peann3oBbiBaTb COOCTBEHHbIE >XU3HEHHbIE MfaHbl, FOTOBHOCTb M CMOCOGHOCTb K
MaTemMaTnyecKoMy o6pasoBaHuIO 1 CaMo0bpPa30BaHUIO Ha MPOTSXKEHUWN BCEN XKU3HW,
FOTOBHOCTb K aKTMBHOMY Y4acTUIO B PELLUEHUN NPaKTUYECKNX 3aga4vy MaTemMaTn4eckom
HanpaBnNeHHOCTY;

7) akonornyeckoe BocnutaHue:



chopMMPOBAHHOCTb  3KOMOMMYECKOW  KYNbTYpbl,  MOHUMaHWE  BAMSIHUS
coLManbHO-3KOHOMUYECKUX MPOLECCOB Ha COCTOSiHWE MPUPOAHOW U couuManbHOM
cpenpl, 0OCO3HaHUe rnobasnibHOro xapakrepa 3KOI0rMYecknx NnpobnemM, opueHTaums Ha
NPUMEHEHNE MaTEMaTMYECKUX 3HAHWUI ANS pelleHnst 3aga4 B 0651acT OKpy>KatoLLen
cpedbl, NNaHUpoBaHME MOCTYNKOB M OLEHKM WX BO3MOXXHbIX MOCNeACTBUA OIS
OKpYy>KaroLLen cpeabl;

8) LeHHOCTU Hay4HOro NO3HaHUS:

cthopMMpPOBaHHOCTb  MUPOBO33PEHNSI, COOTBETCTBYIOLLErO  COBPEMEHHOMY
YPOBHIO PasBUTUSI HayKN M OBLLECTBEHHOW MPaKTUKW, MOHMMaHue MaTemMaTUyecKOMN
HayKn Kak ccepbl YenoBe4YeCcKon OesTeNbHOCTW, 3TanoB €€ pasBuUTUS U 3HAYMMOCTU
ONst pasBuTUS UMBUNM3aAUUN, OBMafeHne $iI3blkOM MaTeMaTuKu U MaTemaTU4ecKom
KyNbTYPO Kak CPeACTBOM MO3HaHWS MMUpPa, FOTOBHOCTb OCYLLECTBATL MPOEKTHYO U
nccnepoBaTeNbCKyo OeATeNbHOCTb NHANBMAYANbHO U B Fpynne.

METAINPEOMETHDbIE PE3YJIbTATbI

Mo3HaBaTenbHble YyHUBEepCaJibHble y4eOHble AeNCTBUA

Bas3oBble nornyeckne fencTeus:

BbISBNATb W XapaKTepu30BaTb CYLECTBEHHbIE MNPU3HAKM MaTeMaTU4eCKux
OOBEKTOB, MOHATUIA, OTHOLUEHUA MEXAY MNOHATUAMK, DOPMYNMpoBaTb onpeneneHns
NOHATUW, yCTaHaBNMBaTb CYLLECTBEHHbIN MPU3HaK Knaccudukauum, OCHOBaHUS Ons
06006LLEHNS N CPABHEHNA, KPUTEPUM NPOBOANMOIro aHann3a;

BOCMNPVHUMATb, dopmynuposatb " npeobpasoBbiBaTb Cy>XXOeHus:
yTBEpOUTESIbHbIE U OTpULATENbHbIE, eANHNYHbIE, YacTHbIE N O0LLME, YCNOBHbIE;

BbISIBNATb MaTeMaTU4YeCKMe 3aKOHOMEPHOCTN, B3aUMOCBSA3N U NPOTUBOPEYMS B
akTax, AaHHbIX, HabNAEHNAX W YTBEPXAEHUSAX, npegnaratb Kputepun Lns
BbISIBIEHNSA 3aKOHOMEPHOCTEN N MPOTUBOPEUNI;

penatb  BbIBOAbl C  UCMONb30BaHMEM 3aKOHOB JIOTUKKW, AEOYKTUBHbBIX U
NHOYKTMBHbIX YMO3aKIIIOHYEHNIA, YMO3AKKOHYEHUI MO aHanoruy;

NPOBOAUTL CaMOCTOATENbHO [OKasaTeNbCTBa MaTeMaTUYECKUX YTBEPXXAEHUN
(NpsiMble 1 OT NPOTMBHOIO), BbICTPaMBaTb aprymMeHTauuto, npuBoauTb MPUMEPHLI Y
KOHTPNpUMEpPbl, 060CHOBbLIBATb COOCTBEHHbIE CY>XOEHMS U BbIBOAbI;

BblOGMpaTb Ccnocob pelleHns y4ebHon 3agaydn (CpaBHNBATb HECKOSIbKO BapnaHTOB
pelweHns, Bblibupatb Hanbonee NOOXOOAWMNNA C YHYETOM CaMOCTOATENbHO BblgeIEHHbIX
KpUTEpUEB).

Ba3oBble uccnegoBatenbckue AenCTBUA:

Mcnosb3oBaTb BOMPOCbI Kak UCCNegoBaTeNlbCKUA  UHCTPYMEHT  MO3HaHWs,
dhopmynuposaTb BOMPOCHI, hUKCUpPYOLLME NpoTnBopeYne, npobnemy, yctaHasnmeaTb
NCKOMOE W pAaHHoe, (opMUpPOBaTb rUMNOTE3Y, apryMEHTMPOBATb CBOK MNO3MUMIO,
MHEHNe;



NPOBOOUTL CaMOCTOATENbHO CMNIaHWPOBaHHbIN 3KCMEPUMEHT, NCCIEAOBaHNEe No
YCTaHOBMEHNIO OCOBGEHHOCTEN MaTeMaTn4eckoro o6beKkTa, SBfeHUS, npouecca,
BbISIBIEHNIO 32BUCUMOCTEN MexXy OObeKkTamu, ABNEeHNAMN, npoLeccamu;

CaMOCTOATENBHO  (hopMynuMpoBaTb O6O0OLLEHN WM BbiBOAbI MO  pes3yfnbraram
NpoBeOEHHOrO HabnaeHNs, NCCneqoBaHus, OueHNBaTb AOCTOBEPHOCTb MOAYyYEHHbIX
pPe3ynbLTaToB, BbIBOOB M 0606LLEHII;

NPOrHO3MpoBaTb BO3MOXHOE pas3BUTUE nMpouecca, a Takxe BblABUratb
NPennonoXXeHNst O ero PasBUTUN B HOBbLIX YCOBUSIX.

Pa6ota ¢ nicpopmaymen:

BbISABNATL AeduunTbl MHpOPMauMK, OaHHbIX, HEOOXOAMMbIX O OTBeTa Ha
BOMNPOC 1 ANs peLleHns 3agavu;

BblGMpaTb WHpOpMaUMio U3 NCTOYHUKOB pPasfNYHbIX TWUMOB, aHanNM3npoBaThb,
CUCTEMATM3NPOBATb N MHTEPNPETUPOBaTb UH(POPMaLMIO PasfiNyHbIX BUOOB U (opMm
npencTaBneHns;

CTPYKTYypupoOBaTb WH(popMauno, MNpeactaBnAaTb €€ B pasfnyHbiX (opmax,
NNAKCTPUPOBATDL rpaduryecku;

oueHMBaTb HaAéXHOCTb MHpopMaUnmn No CaMoCTOATENBHO CPOPMYNNPOBAHHBIM
KpUTEPUAM.

KoMmMyHMKaTMBHbIE YHUBEpPCcasibHbie y4eOHble AeNCTBUA

O6ueHue:

BOCMPUHMMATL N (HOPMYNMPOBaTb CYXXOEHUS B COOTBETCTBUN C YCIOBUSMU U
LensamMm obLLUEeHNs, SICHO, TOYHO, PaMOTHO Bblpa)kaTb CBOK TOYKY 3PEHUS B YCTHbIX U
MUCbMEHHbIX TEKCTaX, AaBaTb NOACHEHNA MO Xo4y pPeLUeHus 3aga4m, KOMMEHTUPOBaTb
NONYYEHHbIN Pe3ynbTarT;

B Xoge oOO6CyXAeHus 3afaBaTb BOMPOCHbI MO CyLeCcTBY O6CY>XOAeMON TeMbl,
npo6nemsbl, pewaeMon 3aaadu, BbiCKasblBaTb NOEWN, HaLeNeHHble Ha NMOUCK peLLeHNs,
COMOCTaBNATb CBOW CYXAEHUA C CYXXAEHUAMM [OpYyrux Y4aCTHUKOB Auanora,
ob6Hapy>XuBaTb pasnnyme n CXogcTBO NMO3nLUIA, B KOPPEKTHON hopme hopmynnpoBaTb
pasHornacusi, CBov BO3Pa>KeHNs;

NPEenCcTaBnATb pPe3yNnbTaTbl PeELleHus 3afayn, SKCMepUMEHTa, UCCneqoBaHus,
NpoekKTa, CaMOCTOATENbHO BblOGMpaTb QopMaTt BbICTYMNEHMS C  YY4€TOM 3ajad
npeseHTaunm n 0CO6eHHOCTEN ayanToOpun.

PerynaTtuBHble yHMBepcasnbHble y4e6Hble AeACTBUS

CamoopraHusauus:

COCTaBNSATb MMaH, anropuTM pelleHust 3adadvun, BblOMpaTb Crnocob pelleHns ¢
YY4ETOM MMEIOLLMXCS PECYPCOB N COOCTBEHHbLIX BO3MOXXHOCTEW, apryMeHTUpoBaTh U
KOPPEKTNPOBaTb BapUaHTbl PELLEHNI C Y4ETOM HOBOI UHbopMaLmK.

CaMOKOHTPOJIb, SMOLUOHANbHbINA UHTENNEKT:

BMafeTb HaBblkamMX NO3HaBaTeNbHOW pedieKCUN Kak OCO3HaHUsA CoBepLUaeMbiX
OENCTBUA 1 MbICIIUTENbHBLIX MPOLECCOB, WX pPe3ynsTatoB, BnageTb crnocobamu



CaMOMNPOBEPKM, CAMOKOHTPONA Mpouecca U pesynbrata peleHns maTemaTUyecKomn
3apayu;

npeaBnaeTb TPYOHOCTW, KOTOpble MOryT BO3HUKHYTb MpU pelleHun 3agadu,
BHOCUTb KOPPEKTUBbLI B OEATENbHOCTb HA OCHOBE HOBbIX OBGCTOATENLCTB, OAHHbIX,
HaOEeHHbIX OLINGOK, BbISIBAIEHHbIX TPYOHOCTEN;

OLEeHMBaTb COOTBETCTBME pe3ynbrata LUenu v ycroBusM, OOBACHATbL NPUHYNHBI
OOCTMKEHUS UNU HeOOCTMKEHUS pPe3ynbTaToB AeATeNbHOCTU, HaxoguTb OLUMOKY,
AaBaTb OLEHKY MPUOBPETEHHOMY OMbITY.

CoBmMecTHas AeATeNbHOCTb:

NOHMMAaTb W WCMNOMb30BaTb MPENMYLLECTBA KOMAHOHOW W MHOAUBULYaNbHOMN
paboTbl MPU pPeLleHnn y4ebHbIX 3afad, NPMHUMAaTb Leflb COBMECTHOW OesTeIbHOCTH,
NNaHMpoBaTb OpraHM3aumto COBMECTHOM paboTbl, pacnpegendarts Buapl pPaodorT,
aorosapuBatbCs, 0O6CyXpaTb npouecc u pesynsrat paboTbl, 0606Wartb MHEHUs
HECKOJNbKNX NOAEN;

y4acTBoOBaTb B pPynmnoBbiX ¢opmax paboTbl (06Cy>XOeHUs,, OOMEH MHEHUN,
«MO3roBbl€ LITYPMbl» U WHbIE), BbINOHATL CBOK 4YacTb pPaboTbl N KOOPAMHNPOBATb
CBOW OENCTBUSA C APYrMMU YfieHaMn KOMaHObl, OLEHMBaTb Ka4eCTBO CBOEro BKiaga B
o6LLMIA NPOAYKT NO KPUTEPUSAM, CHOPMYNNPOBAHHBIM YHaCTHUKaMN B3aUMOLENCTBUS.

NMPEAMETHDIE PE3YJIbTATbI

K koHuy 10 knacca o6y4aroLmincs Hay4ymTcs:

e CcBOOGOAHO OnepnpoBaTb OCHOBHbLIMY MOHATUAMN CTEPEOMETPUN NPU PELLEHNN
3aja4y 1 NpoBefeHUN MaTeMaTU4eCKnX paccy>XaeHui;

® [PUMEHATbL aKCUOMbl CTEPEOMETPUUN W CNeacTBMS U3 HUX MNpU pelleHun
reoMeTpuYeCKNX 3agav;

e KnaccudpuumpoBaTb B3auMHOE pPacrofioXXeHNe MNPsiMbIX B MNPOCTPaHCTBe,
NIOCKOCTEN B NPOCTPAHCTBE, MPAMbIX 1 NJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO OMepmpoBaTb MOHATUAMU, CBA3AHHLIMW C yrilamMn B NPOCTPaHCTBE:
MeXay NpsMbIMU B MPOCTPaHCTBE, MeXAy NPSIMON N NAIOCKOCTbIO;
CBOOOAHO onepmnpoBaTh MOHATUSMN, CBA3AaHHbIMU C MHOFOrpPaHHNKaMu;

e CBOOOAHO pacno3HaBaTb OCHOBHble BUObl MHOMOrPaHHUKOB (MpuU3ma,
nupamuaa, NPsSIMOYronbHbIN Napannenenvneq, Kyo);

e KnaccudpuumpoBaTb MHOIOrpPaHHNKM, BblGupas OCHOBaHUs ans
Knaccugukauuu;

e CBOOOAHO  onepupoBaTb  MOHATUSMKW,  CBSA3AHHBIMW  C  CEYEeHUeM
MHOIOrPaHHNKOB MJIOCKOCTbIO;

® BbINOJHATL NapasnfenbHoe, LeHTPalbHOe U OPTOroHASIbHOE MPOEKTUPOBaHNE
huryp Ha naoCKOCTb, BbIMOMHATb N3006paXKeHUst Uryp Ha nNioCKOCTY;

® CTPOUTb CEYEHUS MHOIMOrPaHHUKOB pPasfUYHbIMK  METOAAaMU, BbINOMHATb
(BbIHOCHBbIE) MNIOCKNE YEPTEXN U3 PUCYHKOB MPOCTbIX O6BLEMHbLIX (DUryp: Bug,
CBepXy, COOKY, CHN3Y;



BblYUCNATL MNJIOWaAN MOBEPXHOCTEN MHOMOrpaHHMKOB (Mpu3ama, nMpamuga),
reoOMeTPMYECKUX TeN C MPUMEHEHNEM (DOPMYJT;

CcBOOOAHO ONEpPUPOBaTb NMOHATMAMU: CUMMETPUSA B MPOCTPaHCTBE, LEHTP, OCb
N NJIOCKOCTb CUMMETPUN, LLIEHTP, OCb 1 MANOCKOCTb CUMMETPUN PUrypbl;
CBOOOOHO OnepupoBaTb MOHATMAMW, COOTBETCTBYHOLMMM BeKTOpam W
KOOpAnHaTam B NPOCTPaHCTBE;

BbINOJSIHATb OENCTBUS HAaL, BEKTOpaMu;

pewarb 3afa4M Ha [0Kal3aTeNnbCTBO MaTemMaTU4eCKMX OTHOLUEHUA 1
HaXOXXAEHNE TeOMETPUYECKNX BENNYMH, NPUMEHSS M3BECTHblE METOoAbl Mpu
PELEeHN MaTemMaTuyecknx 3adad MOBbLILWEHHOrO U BbICOKOINO YPOBHS
CNOXHOCTW;

NPUMEHNATb npocTenne nporpamMmMHble cpencTea n
9NEKTPOHHO-KOMMYHMKALMOHHbIE CUCTEMBI npwu peLLeHnn
CTEPEOMETPUYECKNX 3a[aY;

n3Bnekartb, npeobpas3oBbiBaTb W MHTEPNPETUPOBaTb WHpopMaunio o
NPOCTPAHCTBEHHbIX  FEOMETPUYECKUX  urypax, npeacTaBneHHylo  Ha
yepTexxax N PUCYHKaXx;

NPUMEHATb NOJSIyYEHHbIE 3HAHUSA HA NPaKTUKe: CpaBHMBaTb M aHaNM3NpPoBaTb
peanbHble CUTyauun, NPUMEHSTb N3YYEHHbIE MOHATUS B MpoLecce noncka
pelweHns matemMaTnyeckm copMynMpoBaHHOW NPO6nemMbl, MOLenMpoBaTb
peanbHble CUTyauun Ha NA3blke FEeOMETPUN, WCCNenoBaTb MOCTPOEHHbIE
MOLENN C UCMOMNb30BaHNEM FEOMETPUYECKUX MOHATUA 1 Teopem, annapara
anrebpbl, pewartb MpaKTU4ECKNE 3afdaudn, CBA3AHHbIE C HaXOXOAEHWEM
reOMETPUNYECKNX BESINYWH;

NMETb NpPEACTaBNeHNs 06 OCHOBHbIX 3Tanax pas3BUTUA TEOMETPUM Kak
COCTaBHOW YacTu byHOaMeHTa pas3BUTUSA TEXHONOTMIA.

K koHuy 11 Knacca o6y4aroLmincs Hay4mTcs:

cBOGOAHO OnepupoBaTb MOHATUSIMU, CBSA3aHHBIMU C  LIMHOPUYECKON,
KOHMYEeCKON U cdepudeckol MNOBEPXHOCTSAMU, OOBSCHATb Cnocobbl
Nosny4YeHnss;

onepupoBaTb MOHATUSIMW, CBSI3aHHbIMKW C Tenamy BpaleHUs:: LUINHOPOM,
KOHYyCOM, cchepon 1 LLapom;

pacnosHaBaTb Tena BpaleHus (LWWIMHAP, KOHYC, cdepa u wap) U 06bACHATb
crnocobbl NoyyYeHns Ten BpalleHus:;

KnaccnduumpoBaTb B3aMHOe pacnonioXXeHne cdepbl 1 NIOCKOCTH;
BbIYUCNATb BENNYUHBI NTEMEHTOB MHOIMOrPaHHUKOB 1 TeN BpalleHnsi, 00bEMbI
M nnowann  MNOBEPXHOCTEM  MHOMOMPaHHWMKOB W Ten  BpaleHus,
reoMeTPUYECKNX TEN C NPUMeEHEHeM hopMyn;

cBo60OHO oOMepupoBaTb MOHATUSIMUA, CBSI3aHHbIMW C KOMOMHaUMSMU  Ten
BpalleHNss N MHOroOrpaHHMKOB: MHOMOMPaHHUK, BMWUCaAHHbLIA B cdepy WU



OnucaHHbIN OKoNo cdepbl, chepa, BNUCAHHAA B MHOMOrPaHHUK WK Teno
BpaLlLleHus;

BblYMCNATb COOTHOLUEHUA MeXAOy MnowaasMmn noBepxXHOCTEN N O6bEMaMU
NnoaoOHbIX Ten;

n3obpaxarb m3y4aemble (puUrypbl, BbINOAHATL (BbIHOCHbBIE) MIOCKNE YEPTEXN
N3 PUCYHKOB MPOCTbIX OOBLEMHBIX hUryp: BuL cBepxy, COOKY, CHU3Y, CTPOUTb
CeYeHns TeN BpaLleHus:;

n3Bnekartb, WHTEPNpPeTUpoBaTb W npeobpa3oBbiBaTb WHGOpMaUMo o0
NPOCTPaHCTBEHHbIX  FEOMETPUYECKMX  urypax, npeacrtaBfeHHylo  Ha
yepTexxax N pUCYyHKax;

CBOOOAHO OnNepmnpoBaTh NOHATMEM BEKTOP B NPOCTPAHCTBE;

BbIMONHATb Onepauun Hag BEKTopamu;

3aaaBatb MIOCKOCTb YPaBHEHNEM B LEKAPTOBOW CUCTEME KOOPANHAT;

pewarb reoMeTpuyeckne 3agadvm Ha BbIYUCMEHUE YITIOB MexXAay MPsMbIMA U
NIOCKOCTAMM, BblHYMCNEHNE PACCTOAHNIA OT TOYKM A0 MAIOCKOCTU, B LIENOM, Ha
NPVIMEHEHNE BEKTOPHO-KOOPANHATHOIO METOAA MPU PELLEHNN;

CBOOOOHO OMepupoBaTb MOHATUSAMW, CBA3AHHbIMW C  OBWKEHWEM B
NPOCTPaHCTBE, 3HAaTb CBOMNCTBA ABUXXEHNIA;

BbIMNOSIHATL  U300pPa>kKeHWsT  MHOFOrPaHHWMKOB U TeN  BpaweHus npu
napannenbHOM  MepeHoce,  LUeHTpanbHOW  CUMMETPUW,  3epKaslbHOW
CUMMETPUM, MPY NOBOPOTE BOKPYI NPSIMON, Npeobpa3oBaHnsa Nogobus;
CTPOUTb CEYEHUA MHOMOrPaHHMKOB W TEN BPaLLEHUS: CEYEeHUs LUunnHppa
(napannensHO U NEepneHaMKYNsiPHO OCK), CeYeHUsa KOHyca (napannesfibHbie
OCHOBaHMIO 1 NPOXOASLLME Yepes BEPLUMHY), CeYEeHNs Lwapa;

ncnonb3oBaTb METOObl MOCTPOEHUS CEYEHWA: METoh, CNedoB, MEeTo[
BHYTPEHHErO NPOEKTUPOBAHMS, METOA NEPEHOCca CEKYLLEN NNIOCKOCTY;
A0Ka3blBaTb FrEOMETPUYECKNE YTBEPXKAEHUS;

NPUMEHATb reoMeTpunyeckmne akTbl A1 pPeleHnss CTePeoOMETPUYHECKIMX
3aga4y, npegnonaralwmx HECKONbKO LaroB pPeLUeHusi, €eCnu  ycrnoBus
NPUMeHEeHNs 3aaaHbl B ABHOW 1 HESABHOW (DOPME;

pewaTtb 3afadn Ha [goKasaTenbCTBO MaTeMaTUY4eCKMX OTHOLUEHUA U
HaXOXXOEeHNE rEOMETPUYECKINX BENNYMH;

NPUMEHATb MNPOrpamMMHble CPeAcTBa W 3NEKTPOHHO-KOMMYHMKALMOHHbIE
CUCTEMbI NPW PELLEHNN CTEPEOMETPUYECKUX 3aaY;

NPVMEHATb MOMY4YEHHbIE 3HAHWS HA NPaKTUKE: CpaBHUBATb, aHANNU3NPOBaTb U
OLEeHMBaTb peasibHble CUTyauuu, NMPUMEHSTb U3YYEHHbIE MOHATUSA, TEOPEMDI,
CBOWCTBa B NpoLuecce rnoncka peleHna matemaTnideckn chopmMmynmpoBaHHON
npo6sieMbl, MOLENUPOBAaTb peasibHble CUTyaumm Ha $A3blke reoMeTpun,
nccnegoBatb MOCTPOEHHbIE MOAENM C  MCMOMb30BaHWEM EOMETPUHECKUNX
NOHATUA W TeopeMm, annapara anrebpbl, pelwaTtb MNpakTU4YecKne 3apaywu,
CBA3aHHbIE C HAXOXKAEHNEM FrEOMETPUYECKNX BESINYH;



e UVMeTb NpeAcTaBneHnsi o6 OCHOBHbLIX 3Tanax pasBUTUSE FEOMETPUN Kak
CcoCTaBHOI YacTu hyHaameHTa pa3BUTUS TEXHOMOMIA.



TEMATUYECKOE NMNJIAHUPOBAHUE

10 KJIACC
KonunyectBo 4yacos ONEKTPOHHbIE
Ne HaumeHoBaHue pa3penoB u Tem (undbpoBbie)
KoHTponbHbl | lNpakTudeck
n/n nporpamMmbl Bcero ob6pa3oBaTefibHble
e pa6oTbl ne paboTbl
pecypcbl
https://resh.edu.ru/s
1 M 15 1 0
OBTOPEHME NIaHUMETPUN ubject/17/10
https://resh.edu.ru/s
2 BeepneHne B ctepeomMeTpuio 5 0 0
BEASHIE B CTEPEOMETPM ubject/17/10
3 B3anMHoe pacnonoxxeHne npsmbIX B 9 ’ 0 https://resh.edu.ru/s
npocTpaHcTBe ubject/17/10
4 MapannenbHOCTb NNOCKOCTEN. 13 ’ 0 https://resh.edu.ru/s
lMocTpoeHne ceveHnmn ubject/17/10
5 [MepneHAnKYNSpHOCTb NPSAMbIX 1 o7 ] 0 https://resh.edu.ru/s
NAOCKOCTEN B NPOCTPAHCTBE ubject/17/10
https://resh.edu.ru/s
6 M 15 1 0
HOrorpaHHNKM ubject/17/10
https://resh.edu.ru/s
7 BekTo OCTpaHCcTBe 13 1 0
KTOPBI B NPOCTPARCTS ubject/17/10
3 MoBTOpEHne, 06006LLeHNE 1 5 ’ 0 https://resh.edu.ru/s
cucTemaTusauusi 3HaHun ubject/17/10
OBLLUEE KOJTMHECTBO YACOB N0
H C C 102 7 0

NMPOIrPAMME




11 KNNACC

KonunyectBo 4yacos ONEeKTPOHHbIE
HaumeHoBaHue pa3nenos U Tem (unbpoBble)
Ne n/n KoHTponbHbl | lMpakTnyeck
nporpammbl Bcero ob6pasoBaTesibHble
e paboTbl ne paboTbl
pecypcbl
https://resh.edu.ru/su
1 A 15 1 0
HanMTMyeckas reoMeTpus biect/17/11
https://resh.edu.ru/su
2 Te 25 1 0
18 BpaLeHs bject/17/11
https://resh.edu.ru/su
3 O61E e 23 1 0
BEMBL TEn biect/17/11
https://resh.edu.ru/su
4 4 0 0
Hewxerns bject/17/11
5 [MoBTOpPEHME: MHOrOrPaHHNKN, 15 ’ 0 https://resh.edu.ru/su
CEeYEeHUS MHOrorpaHHNKOB bject/17/11
5 NoBTOpPEHME, 0O6O6LLEHNE 1 20 5 0 https://resh.edu.ru/su
cucTemaTusauusi 3HaHun bject/17/11
OBLLEE KOJTMYECTBO YACOB MO 102 5 0
NMPOIrPAMME




NOYPOYHOE MNJIAHUPOBAHUE

10 KJIACC
Konun4yectBo yacos OnNeKTPOHHbIe
Ne aTa uncdpoBbie
Tema ypoka KoHTponbHbl | lMpakTnyeck A bp
n/n Bcero n3y4yeHunsi | obpasoBaTesibH
e paboTbl ne paboTbl
ble pecypcCbl
[MoBTOpPEHME NNaHNMeTpun: Teopembl O
1 n onop NOHaSTbHbIX OTpesKax " 1 0 0 1 Moaynb https://resh.edu.r
boropl PesKax. Ay u/subject/17/10
Mopobue TpeyronbHNKOB
[NoBTOpPEHME NNaHnMeTpumn: Teopemsbl O
2 n onop NOHaSTbHbIX 0Tpe3Kax " 1 0 0 1 Mmopaynb https://resh.edu.r
Pomopt i i u/subject/17/10
Mopobue TpeyronbHNKOB
lMoBTOpPEHME Nna e : Teopembl 0
3 n (|)3|:op :EH:J?bHHbTroTrpZZKax P 1 0 0 1 Moaynb https://resh.edu.r
Pomopt P ' i u/subject/17/10
Mopobue TpeyronbHNKOB
lMoBTOpPEHME NNAHUMETPUN: YNbl K https://resh.edu.r
4 1 0 0 1 mogynb )
OTPE3KWN, CBSA3AHHbIE C OKPY>XHOCTbLIO u/subject/17/10
MoBTOpPEHME NAAHNMETPUN: Ybl K https://resh.edu.r
5 P P 1 0 0 1 mogynb P )
OTPE3KUN, CBA3AHHbIE C OKPY>XXHOCTBLIO u/subject/17/10
lNoBTOpeHne nnaHnMeTpun: Yrnbl v https://resh.edu.r
6 1 0 0 1 mogynb )
OTPE3KUN, CBA3AHHbIE C OKPY>XXHOCTbLIO u/subject/17/10
[MoBTOpEHME NMNAHUMETPUN:
7 BI'II/ICB.EHbIe " onmcaHH:e 1 0 0 1 Mopaynb https://resh.edu.r
Ay u/subject/17/10
MHOIOYrONbHNKI




nOBTOpeHI/Ie niaHNMMeTpPUn:

https://resh.edu.r

1 NIOCKOCTb, NMPOCTPaHCTBO,
nonynpocTpaHcTBo. Crnocobbl

8 BrnncaHHble n onncaHHble 1 mogynb
AY u/subject/17/10
MHOIOYrONbHNKM
[MoBTOpEHME NMNNAHUMETPUN:
9 BnmcaFH)Hble " onmcaHHze 1 Mmoaynb https://resh.edu.r
AY u/subject/17/10
MHOIOYrONbHNKM
MoBTOpPEHME NnaHnmeTpumn: Teopema
10 I'Imqoarz a. T erHomef s " 1 Moaynb https://resh.edu.r
pa. Ip P AYTE | Wsubject/17/10
NPSMOYrOfIbHOrO TPEeyrofbHNKA
[MoBTOpEeHME: yron mexxay NpsiMbIMn Ha
NNOCKOCTN, TPUFOHOMETPUS B https://resh.edu.r
11 1 mogynb .
NPOW3BOSIbHOM TPEYrOSIbHUKE, u/subject/17/10
TEOpPEeMbl CUHYCOB 1 KOCMHYCOB
MNoBTOpPEHME NnaHnmeTpun: PellueHne https://resh.edu.r
12 1 mogynb )
TPeyrosibHNKOB u/subject/17/10
[MoBTOpEHWE NNAHNMETPUN: peLLeHne https://resh.edu.r
13 P P P 1 mopynb P .
3apad u/subject/17/10
KomnnekcHas nposepoyHasa paboTta no https://resh.edu.r
14 1 mogynb )
Teme "[loBTOpeHne nnaHumMeTpun® u/subject/17/10
AHann3 KoMnaeKCHon NpoBeEPO4HON https://resh.edu.r
15 1 mogynb .
paboTbl. Teopema MeHenas n Yesbl u/subject/17/10
[MoHATUSA CTEpPEeOMETPUN: TOYKA,
npsimasi, N10CKOCTb, NepeceKaroLmecs
P P H https://resh.edu.r
16 NJOCKOCTU, NepeceKaroLmecs npsamas 2 mopynb

u/subject/17/10




3apaHus. MNMpasuna nsobparkeHns Ha
yepTeXxxax OCHOBHbIX Uryp
npocTpaHcTBa

MHororpaHHuKM, N3o6paxxeHne

https://resh.edu.r

17 NPOCTENLLMX NPOCTPAHCTBEHHbIX 2 MoayInb
P PocTP AY u/subject/17/10

huryp, HeCyLLLECTBYIOLLMX OOEKTOB

AKCVOMbI CTEPEOMETPUN U NEPBbIE https://resh.edu.r
18 2 Moaynb .

CneacTBUst N3 HNX u/subject/17/10

AKCMOMbI CTEPEOMETPUN N NEPBbIE https://resh.edu.r
19 P P P 2 Moaynb P )

CNeacTBUst N3 HNX u/subject/17/10

AKCUOMbI CTEPEOMETPUN N NEPBbIE https://resh.edu.r
20 P P P 2 Moaynb P )

CNeacTBUst N3 HNX u/subject/17/10

Teopema o cyuiecTsOBaHUN 1

€OVWHCTBEHHOCTU MPSAMON

napannesbHoOn JaHHOW NPAMOWN,

npoxoasLen yepes To4K https://resh.edu.r
21 POXORALL P y . 2 MoLynb P .

NPOCTPAHCTBA U He Nexxawlen Ha u/subject/17/10

AaHHou npsamoit. Jllemma o

nepecevYeHnn NapannenbHbIX NPsSMbIX

MJIOCKOCTbIO

MapannenbHOCTb TPEX NPSMbIX.

Teopema o TpEX napannenbHbIX https://resh.edu.r
22 P P P 2 Mopynb P )

npsimbIX. Teopema 0 CKpeLLMBaloLLMXCA u/subject/17/10

NPsIMbIX

MNoHaTUA: NapannienbHOCTb NPAMON U https://resh.edu.r
23 P P 2 Mofynb P

NIOCKOCTY B NpocTpaHcTBe. MpuaHak

u/subject/17/10




napannenbHOCTN NPSMOW 1 MIOCKOCTMW.
CeoiicTea napannensHOCTN NPSMON 1
NJIOCKOCTM

[eomeTpuyeckmne 3agaym Ha
BblYNCNIEHNE N [0KA3aTENbCTBO,

https://resh.edu.r

24 2 moaynb
CBSA3aHHble C NapannefbHOCTbIO it u/subject/17/10
NPSIMbIX 1 MNIOCKOCTEN B NPOCTPaHCTBE
B3anmHoe pacnonoxeHune nNpsiMbix B
npocTpaHcTee. CKpelumBaroLmecs
25 npﬂMb?e M msHaKvFl)cL: e I/IE:L;.PO nxcst 2 Moaysb https://resh.edu.r
PAMBIS. TP PetivBaIol Ay u/subject/17/10
npsimbix. NapannensHbie NpsMble B
NpPoOCTpaHcTBe
eHTpanbHas Npoekums. Yron c
26 Ic;lOHa: aBJ'IeHHb?MI/I clio oHamw. Yron 2 Moay”b https://resh.edu.r
P P ' Ay u/subject/17/10
MeXAy NpsMbIMU
Yron mexgay ckpeLBaroLwnmMmncs https://resh.edu.r
27 2 Moaynb )
NPAMbIMU u/subject/17/10
3agayn Ha Joka3aTeNlbCTBO U
nccnegosaHne, CBA3aHHbIE C https://resh.edu.r
28 2 Moaynb )
pacnonoXeHnem npsimMbix B u/subject/17/10
npocCTpaHcTBe
KomMmnnekcHas npoBepo4yHas paboTa
"AKCMOMBbI CTEpPEOMETPUN. B3anmHoe https://resh.edu.r
29 P P 2 Mopynb P

pacnonoXkeHne nNpsMbIX N NIOCKOCTEN
B NpocTpaHcTee"

u/subject/17/10




MapannenbHble NaockocTu. MpusHaky

https://resh.edu.r

30 napannenbHOCTN OBYX MIIOCKOCTEN 2 Moaye u/subject/17/10
31 CeoiicTea napannenbHbiX NI0CKOCTEN 3 moaynb https://resh.edu.r
u/subject/17/10
Teopema 0 napannensHOCTM 1
€0VWHCTBEHHOCTU MMIOCKOCTH,
32 ngoxop,ﬂu.l,em Yyepes TOuKY, He 3 Moaysib https:.//resh.edu.r
s u/subject/17/10
npvHagiexxatlyro AaHHOW NMIOCKOCTU U
cneacTBus U3 Heé
https://resh.edu.r
33 Tetpasgp. Napannenenunen 3 Moaynb W/subject/17/10
Tetpasagp. Napannenenuneq. PelwleHne https://resh.edu.r
34 3 Moaynb )
3apad u/subject/17/10
35 MeToa cnenos ans NOCTPOEHNS 3 mogyrb https://resh.edu.r
ceyeHun u/subject/17/10
MeTop cnenos ans NOCTPOEHUS
36 ceqe:‘/m. Cpl'aoncﬂ:Ba nep§cequvn7| 3 moaynb https://resh.edu.r
. u/subject/17/10
NPSMbIX 1 MIOCKOCTEN
lMocTpoeHne ceveHnin B nupammge,
37 Ky6e 20 TPEM TOYKaMm Ha p§6pa>fl.' 3 moaynb https://resh.edu.r
u/subject/17/10
3anuncb Wwaros NOCTPOEHNS
lMocTpoeHne ceveHunsi, NPOXOASALLErO
38 yepes AaHHYI0 NPSMYIO Ha YepTexe n 3 Moy https://resh.edu.r

napannesibHoro Apyron nPsMomu.
PacuyéT oTHOLLEHUI

u/subject/17/10




MapannenbHoe NPoeKTUPoBaHe.
OcCHOBHble CBOICTBa NapanfiefbHoro

https://resh.edu.r

39 npoekTuposaHus. I3obpakeHne 3 Moaynb
POSKTUP PEKEH AYTIE 1 Wsubject/17/10
pasHbIX huryp B napannensHom
npoeKunmn
MapannenbHas NpoeKums, NPUMMeHeHne
151 NOCTPOEHUSA CeYeHn Kyba 1 https://resh.edu.r
40 A P mey 3 Moayb Ps
napannenenunega. Ceoncraea u/subject/17/10
napannenenvnega n Nnpu3meol
N306paxkeHne ceveHnii nupamugbl,
Ky6a 1 npu3ambl, KOTOpPble NPOXOaAT https://resh.edu.r
41 y P ) P POX0A 3 mMofynb P .
yepes nx pébpa. N13obpaxxkeHne u/subject/17/10
nepeceyeHns NonyYeHHbIX NIOCKOCTEN
KomnnekcHas nposepo4yHast pabota rno
42 Teme "lNa anneJ:)bHocpr I'IJ'IOCFI)<OCTeI7I 3 Moaynb https://resh.edu.r
P T ' AYTIE | Wsubject/17/10
MocTpoeHmne ceveHnin
[MepneHanKynspHOCTb NPSMON 1
nnockocTtu. lNpnaHak https://resh.edu.r
43 . 3 Moaynb )
neprneHanKynsapHOCTN NPSMON 1 u/subject/17/10
NAOCKOCTU
[MepneHanKynapHOCTb MPAMON U
nnockocTu. MNpursHak https://resh.edu.r
44 . 3 Mopynb .
nepneHanKynsapHOCTN NPSIMOA 1 u/subject/17/10
NJOCKOCTU
Teopema o cyLecTBoBaHUN 1 https://resh.edu.r
45 ¥ Yt 3 Moaynb P

€ONHCTBEHHOCTIN I'IpFIMOI7I, rnpoxopns Len

u/subject/17/10




Yyepes TOYKY NPOCTPaHCTBa U
nepneHanKynspHON K NIOCKOCTY

Mounck nepneHauKynsapHbIX NPSIMbIX C

https://resh.edu.r

46 4
NMOMOLLbIO FvlepI'IeH,D,I/IKyJ'IFIprIX MoLYNb Wsubject/17/10
NNOCKOCTEN
M v https: h.edu.

47 eprneHanKynsapHOCTb NPSMON 1 4 moynb pS .//res edu.r
NIOCKOCTU: peLleHne 3aaad u/subject/17/10
PaccTosiHne oT TO4YKM A0 NIOCKOCTH, https://resh.edu.r

48 3 4 mopynb )
paccTosiHne OT NPSIMOUN A0 NMJIOCKOCTH u/subject/17/10
Mepne aKJoHHas.

49 HOE'II-'I 22::;/”:5 :eHH KIjI-IK |-J|'I|1| ﬂa n3 4 mopaynb https://resh.edu.r

P RTISRAVIYIIAR it u/subject/17/10
TOYKWN Ha NPSMYHO
Mepne aKJloHHas.
50| Moorposime nepnengmapa s 4 wopyna | MipSIESh.edu
P PReRARKYRAP Ay u/subject/17/10
TOYKM Ha NMPsIMYIO
Teopema o0 TpPéx nepneHanKynsapax https://resh.edu.r

51 4 moaynb )

(npsimas n obpaTtHas) u/subject/17/10
Teopema o TPEX NeprneHanKynsapax,

52 ro: MEX, El FIMOE " nﬁocﬁoc:)'bro' 4 mopgynb https://resh.edu.r
Y AY NP ' Ay u/subject/17/10
peLleHne 3agad
Teopema o TPEX neprneHguKynapax,

53 FOJ:) MEX, 2 FIMOFI7I) " nﬁociocﬁbw' 4 mopaynb https://resh.edu.r
Y AY 1P ' i u/subject/17/10
peLleHne 3apad
BbluncneHne pacctosaHum Mex, https://resh.edu.r

54 p AY 4 moaynb P

CKpewnBarowmMncs npamMmbiMn C

u/subject/17/10




NMOMOLLIbIO nepneH,quKyn;lpHon
MJIOCKOCTIN

Mapa napannesnbHbIX NIOCKOCTEN Ha
CKPELLMBAIOLLIMXCS MPSIMbIX,

https://resh.edu.r

55 aCCTOsIHNE MEX 4 moaynb
P AY AY u/subject/17/10
CKpeLLMBaOLLMMUCS NPSMbIMA B
NPOCTbIX CUTyauusaIx
a n yron. CBoncTteo https://resh.edu.r
56 ,D,ByrE) HHbI yron. CBoONCTB 4 mopyrb P . u
JINHENHbBIX YrNOB ABYrPaHHOoro yrna u/subject/17/10
57 [1ByrpaHHbIf yron: peLueHne 3anaq 4 mopynb https://resh.edu.r
yre yron-p A i u/subject/17/10
58 [1ByrpaHHbIf yros: peLueHve 3anad 4 mopaynb https://resh.edu.r
yre yron-p A AYTE | Wsubject/17/10
[MepneHanKynsipHble NIOCKOCTH.
59 CBEVICTS& BZaI/IFI?/IHO 4 moaynb https://resh.edu.r
. Ay u/subject/17/10
nepneHanKynsipHbIX MNIOCKOCTEN
Mpu3Hak nepneHanKyNsipHOCTH
NSIOCKOCTEN; TeopemMa O NPSMONA
60 nepeceYeHns BpX nnOCKSCTeVl 4 mopynb https://resh.edu.r
P ABY . AY u/subject/17/10
nepneHouKynspHbIX TPETbEN
MIOCKOCTW
[MpsiMoyronbHbI Napannenenunes;
PAMOY pv A https://resh.edu.r
61 Ky0; n3mMepeHusi, CBocTaa 4 mopynb

NPSIMOYroNbHOro Napannenenvnena

u/subject/17/10




Teopema o0 gmnaroHanm

https://resh.edu.r

62 NMPAMOYrofibHOro napannenenuneana u 4 moaynb
pAMOY . P A AY u/subject/17/10
cneacTeune U3 Heé
BbluncneHve gnnH oTpeskos B Kybe n https://resh.edu.r
63 4 mopynb )
NPSIMOYrofibHOM napannenenunee u/subject/17/10
64 OpToroHanbHoOe NPOoeKTUpPoBaHue 5 moaynb https://resh.edu.r
P P P Ay u/subject/17/10
[MocTpoeHne cevyeHnin ¢ MOMOLLIBIO https://resh.edu.r
65 . 5 mopaynb )
OPTOroHasIbHOW NPOoeKunn u/subject/17/10
CTepeoMeTpuyeckme n npuKnagHbie
66 3a :‘-IVI CBFIpS&HHbIe co B:aMMHflM 5 mopynb https://resh.edu.r
Aaal, it u/subject/17/10
pPacrnonoXXeHnemM NPsIMbIX U MIOCKOCTU
TpéxrpaHHbIn yron, HepaBeHCTBa s
TpexrpaHHbIX yrnos. Teopema https://resh.edu.r
67 pexTp y P 5 moaynb P .
Mncbaropa, TeopeMbl KOCUHYCOB U u/subject/17/10
CUHYCOB A1 TPEXIPaHHOro yrna
OnemMeHTbl chepuyecKkon reoMeTpun: https://resh.edu.r
68 bep P 5 moaynb P )
reogesnyeckue nuHun Ha 3emne u/subject/17/10
KomnnekcHas npoBepoyHas paboTa rno
69 Teme "lMepneH I/ITK nﬂp HOCTbIID'I AMbIX 1 5 mopysb https://resh.edu.r
PRISHATIIYIAPROCTS TP AV | /subject/17/10
NIOCKOCTEN B NPOCTPAHCTBE
https://resh.edu.r
70 MHororpaHHMK 1 ero aNeMeHTbI 5 mopynb
P Ay u/subject/17/10
Mpsmon napannenenunea, https://resh.edu.r
71 . 5 moaynb )
NPSMOYrofbHbIN Napannenenvnen, Kyo u/subject/17/10




Mpuama. MNpsmasn n HaknoHHas

https://resh.edu.r

72 5 M0
npuamebl. [NpaBunbHas npuama MORYTE u/subject/17/10
73 Mpuama: pelleHve 3agad 5 Moaysb https://resh.edu.r
P P A i u/subject/17/10
74 Mpuama: pelueHvie 3anad 5 mopynb https://resh.edu.r
prisMa- b A Ay u/subject/17/10
I .B . https://resh.edu.
25 npamuga. Bugbl nupamng 5 Momyrb ps. resh.edu.r
MpaBunbHas nupamuga u/subject/17/10
https://resh.edu.r
76 M : 5
npamuaa: pelleHne 3anad mMopnynb Wsubject/17/10
77 Mupamupa: pelueHve 3apad 5 mopysb https://resh.edu.r
pawviaa: p A AY u/subject/17/10
https://resh.edu.r
78 M : 5
npamuaa: pelleHne 3agad mMopnyfb Wsubject/17/10
leomeTpuyeckne MeTofbl BblHUCEHUS
79 rna Mep n HMbIMMﬂB 5 moaynb https://resh.edu.r
y HAY TP AY u/subject/17/10
MHOrorpaHHmKax
80 Bbinyksble MHOrorpaHHuKu. Teopema 5 MOOVIL https://resh.edu.r
dinnepa Ay u/subject/17/10
Bbinyknble MHOrorpaHHunkin. Teopema
81 3I7IJ'IZ a. N aBMﬂb:bleM " 5 Moaysb https://resh.edu.r
. i u/subject/17/10
nonynpasusibHble MHOrOrPaHHUKI
lNpaBunbHble MHOrOrpaHHNKN. Pac4ér https://resh.edu.r
82 P g 6 Moaynb P

paCCTOFIHI/II7I OT TOYKN A0 MJIOCKOCTN

u/subject/17/10




CvMMeTpusi B MPOCTPaHCTBE

https://resh.edu.r

83 OTHOCUTENBHO NNocKocTu. MNnockoc 6 MO
THOCUT: J'I\I’DH nnockocTu. lNnockoctn MoAaysb Wsubject/17/10
CUMMETPUI B MHOrOrpaHHNKax
KomnnekcHas nposepoyHasa paboTta no https://resh.edu.r
84 6 moaynb )
Teme "MHororpaHHukn" u/subject/17/10
[MoHATME BeKTOpa Ha NI0CKOCTU U B https://resh.edu.r
85 6 mogynb )
NPOCTpaHcTBE u/subject/17/10
https://resh.edu.r
86 C 6
yMMa BOKTOPOB MORYB u/subject/17/10
https://resh.edu.r
87 PasHoc €KTOPO 6 MO
HOCTD BEKTOPOB MOAYTE u/subject/17/10
https://resh.edu.r
88 M 6
paBuno Napannenenunena Mogynb Wsubject/17/10
https://resh.edu.r
89 YMHOXX€eHMe BeKTOpa Ha 4Yncno 6 moaynb
P AYTE | Wsubject/17/10
PasnoxxeHue BekTopa no 6asncy Tpéx
90 BEKTOPOB, He nexap NX B O H0|7|y " 6 mMoaysib https://resh.edu.r
POS, HX B oA i u/subject/17/10
NNOCKOCTHN
o1 CkansipHoe npoussefeHue 6 Moaynb https://resh.edu.r
P P A it u/subject/17/10
BbluncneHuve yrna mexpy Bektopamu B https://resh.edu.r
92 6 moaynb )
NnpPOCTpaHCcTBe u/subject/17/10
https://resh.edu.r
93 [MpocTenwne 3agayn ¢ BEKTOpamm 6 moaynb P

u/subject/17/10




https://resh.edu.r

94 lMpocTenwmne 3aga4dm ¢ BeKTopamu 1 6 Moaynb Wsubject/17/10

95 MpocTelumne 3afa4m ¢ BeKTopamm 1 6 Moay/ib https:.//resh.edu.r
u/subject/17/10

. https://resh.edu.r
96 lNpocTenwmne 3aga4vmn ¢ BeKTopamm 1 6 moaynb y /sFl)iject 117/10

97 KomnnekcHas npoBepoyHasa paboTa rno 1 6 Moy https:.//resh.edu.r
Teme "BekTopbl B NpocTpaHcTBe" u/subject/17/10

98 O6o6u:|,eH|/|e 1N cucrtemaTulauyuns 1 6 MomyIb https:.//resh.edu.r
3HaHWi u/subject/17/10

99 O6o6u:|,eHV|e n cuctemaTusaums 1 6 Momyrb https:.//resh.edu.r
3HaHWI u/subject/17/10

| Qo e 1 e e

101 O6o6qu,eHme N cnctemaTusauma 1 6 Moy https:.//resh.edu.r
3HaHWI u/subject/17/10

102 O6o6u:|,eH|/|e 1N cucrtemaTmulauuns 1 6 Moy https:.//resh.edu.r
3HaHWN u/subject/17/10

OBLLEEE KOJINHYECTBO HYACOB IO
NMPOIrPAMME

102




11 KJNIACC

KonuuectBO yacos

OneKTpoHHbIe

Ne n/n Tema ypoka B K n ﬁl: T:el-wl uncposbie
) yp cer Ongoanbl paKT6w-|eCK . y 06pasoBaTenbH
o e pa6oTbl ne paboTbl ble pecypcbl
lNoBTOpeHne Tembl "KoopgnHaTbl , https://resh.edu.r
1 BEKTOpa Ha MNOCKOCTN U B 1 0 0 .
" MOLYNb u/subject/17/11
NPOCTpaHCTBe
5 MoBTopeHne Tembl "CkansipHoe 1 0 0 1 https://resh.edu.r
npoun3eeneHne BEKTOpoB" Moaysb u/subject/17/11
3 MoBTOpeHme Tembl "BbluncneHne yrna 1 0 0 1 https://resh.edu.r
MEXAY BEKTOpaMu B NPOCTPaHCTBE" MoAayIb u/subject/17/11
. losToperwe rewsi *Buiscrerie 1 . ) ! nttps://resh.edu.r
y Ay p Moaysb u/subject/17/11
NPOCTPaHCTBE
[MoBTOpeHue Tembl "BbluncneHve yrnos
5 MeX Ay NPAMbIMUA U MAOCKOCTAMM B ’ 0 0 1 https://resh.edu.r
npocTpaHcTBe" Moaynb u/subject/17/11
[NoBTOpEHME TeMbl "BbluncneHuve yrnos
6 MeXAy NPAMbIMUA U MAOCKOCTAMM B ’ 0 0 1 https://resh.edu.r
npocTpaHcTBe" MoAaysb u/subject/17/11
7 AHanuTn4eckue mMeTofbl pacyéTta yrna 1 0 0 1 https://resh.edu.r
MeXAY NPAMbIMU B MHOrOrpaHHUKax MOLY/b u/subject/17/11
AHanuTu4eckne MeTogpl pacyérta yrna 1 https://resh.edu.r
8 MeXXIy NIOCKOCTSMM B 1 0 0 ;
MOLYNb u/subject/17/11
MHOrorpaHHmKax




YpaBHeHMe NnocKocTn, HopMalb,

1

https://resh.edu.r

9 ypaBHEHWNE MIOCKOCTU B OTPE3Kax Moay/b u/subject/17/11
10 YpaBHeHme nNnocKoCTnN, HopMarb, 1 https://resh.edu.r
YyPaBHEHME MIIOCKOCTU B OTPe3Kax Moaysb u/subject/17/11
11 dopmyna paccTosHUA OT TOYKM A0 1 https://resh.edu.r
NNOCKOCTN B KoopauHaTtax MoAaysb u/subject/17/11
HaxoxxgeHne paccTossHNIn OT TOYKMK 1 https://resh.edu.r
12 '
00 NIIOCKOCTU B Ky6e Moay/b u/subject/17/11
HaxoxxgeHne paccTtosHuin OT TOYKM 1 https:/resh.edu.r
13 [0 NNOCKOCTY B MpaBuibHON .
MOLYNb u/subject/17/11
nupamunge
BeKTcszoe rIPONISBEASHIS. o 1 https://resh.edu.r
14 JInHenHble HepaBeHCTBA, NUHENHOE .
MoAaysb u/subject/17/11
nporpaMmMmpoBaHne
KomnnekcHas npoBepoyHasa paboTa 1 https://resh.edu.r
1 5 n n H
AHanutnyeckasi reomeTpus Moaysb u/subject/17/11
| e oo o | g oo
pasylolme U AP Moaysb u/subject/17/11
NOBEPXHOCTU
| e o | o
H AP- than P MOLYNb u/subject/17/11
uunuHgpa
18 Mnowanb 60KOBOWN MOBEPXHOCTU U 2 https://resh.edu.r
NOSHOWN NOBEPXHOCTU LUunuHapa MOAySb u/subject/17/11
KoHun4eckas I'IOBerHOCTIvo, 5 https://resh.edu.r
19 obpasyoLLme KOHMYeCKom .
Mogynb u/subject/17/11
nosepxHocTn. KoHyc
20 Ce4eHune KoHyca NaoCKOCTbIO, 2 https://resh.edu.r

napannen bHOW MNSIOCKOCTM OCHOBaHNSA

MOAYNb

u/subject/17/11




1 Mnowagb 6O0KOBOWN MOBEPXHOCTU U 2 https://resh.edu.r
NOSTHOW NMOBEPXHOCTN KOHYCa Moay/b u/subject/17/11
5o Mnowans 60KOBOM MOBEPXHOCTN U 2 https://resh.edu.r
NOSIHOM MOBEPXHOCTN KOHYyCa MOLYNb u/subject/17/11
03 YceuéHHbI KOHyC. I3obparkeHne 2 https://resh.edu.r
KOHYCOB U YCEYEHHbIX KOHYCOB MoAaysb u/subject/17/11
CTtepeomeTpuyeckne 3agayv Ha
o4 [0Ka3aTeNbCTBO U BblHUCNEHNE, 2 https://resh.edu.r
NOCTPOEHNE CEeYEHNIN LMNMHAPa, Moaysb u/subject/17/11
KOHyca
CTtepeomeTpuyeckme 3agaydn Ha
[0Ka3aTeNbCTBO N Bbl4MCNEHNE, 2 https://resh.edu.r
25 N .
NOCTPOEHNE CEYEHNIN LMNMHAPA, Moaysb u/subject/17/11
KOHyca
MpuknagHble 3agayn, CBA3aHHbIE C 2 https://resh.edu.r
26 .
LUMINHOPOM 1 KOHYCOM MOLY/b u/subject/17/11
[MpyknagHble 3apa4u, cBA3aHHbIe C 2 https://resh.edu.r
27 .
UUINHOPOM 1 KOHYCOM MOAyIb u/subject/17/11
Cdepa n wap. Bug n nsobpakeHune 2 https://resh.edu.r
28 .
wapa MoAaysb u/subject/17/11
29 rookooTmo, Kacanns wapa n cipeps 2 https://resh.edur
) P P MOLYNb u/subject/17/11
NJIOCKOCTbIO
30 reokoeTw, Kabanno wapa n ceps 2 httpsi/fresh.edur
’ P P MoAaysb u/subject/17/11
NJIOCKOCTbIO
31 YpaBHeHue cepsl. [Nnowaanb chepsol 3 https://resh.edu.r

1 eé yacTten

MoZynb

u/subject/17/11




3

https://resh.edu.r

32 CummeTous cep! v Wapa Moay/b u/subject/17/11
CTepeoMeTpuyeckmne 3agaym Ha
o | Ao s, o | e acus
P LHapoMm, MOAYNb u/subject/17/11
NOCTPOEHNEM NX CEHEHU
NJIOCKOCTbIO
CTtepeomeTpuyeckne 3agaym Ha
| B e, o | mpsiesn o
P . POM, Moaysb u/subject/17/11
MOCTPOEHNEM NX CEYEHMI
NIOCKOCTLIO
35 lMNpvknagHble 3agayn, cBA3aHHbIE CO 3 https://resh.edu.r
cdepoli 1 Lapom Moaysb u/subject/17/11
Paanun4yHble KoMGuHaumm Ten 3 https://resh.edu.r
36 .
BpaLLEeHNA N MHOrOrpaHHNKOB Moaysb u/subject/17/11
Paznn4yHble KomMbuHaummn Ten 3 https://resh.edu.r
37 .
BpaLeHNs 1 MHOrOrpaHHKOB MOAYSb u/subject/17/11
3agaum no Teme "Tena n 3 https://resh.edu.r
38 y '
NOBEPXHOCTW BpaLLEHMS MoAaysb u/subject/17/11
3apaym no Teme "Tena n 3 https://resh.edu.r
39 u i
NOBEPXHOCTWN BpaLLEHWS MOoAySb u/subject/17/11
KomnnekcHas nposepoyHas pabota 3 https://resh.edu.r
40 n n H
Tena v NOBEPXHOCTM BpaLLEHNS MoAaysb u/subject/17/11
41 O6bém Tena. O6bLEM NPSAMOYrofIbHOO 3 https://resh.edu.r
napanfnenenunena Moay/b u/subject/17/11
o | S s o | e ecur
MoAaysb u/subject/17/11

NPSIMOYroNbHOMO Napannenenvnega




anKﬂaﬂHble 3apja4yun, cBA3aHHbIe C

3

https://resh.edu.r

43 BbluMCneHneM o6bEma .
MOLYNb u/subject/17/11
NPSIMOYrofibHOro Napannenenunena
. o 3 https://resh.edu.r
44 O6BEM MpsMON MpU3Mb! Moaysb u/subject/17/11
O6bém uunuHgpa. Teopema 06 3 https://resh.edu.r
45 . .
06bEME NPSAMOro UunanHgpa MOoAayIb u/subject/17/11
Crepeomerpu-eckue 3anan, y 4 https://resh.edu.r
46 CBSi3aHHbIE C Bbl4MCNIEHNEM OO BEMOB :
o Moaysb u/subject/17/11
NPSIMON NPU3MbI U ULMANHAPa
|_|pVI.l-<ﬂa,D,HbIe 3ap,vaqm, CBSA3aHHble C 4 https:/resh.edu.r
47 O06BbEMOM NPAMON NPU3MbI U .
MOLYNb u/subject/17/11
uunuHgpa
BbluncneHne o6LEMOB Ten ¢
48 NOMOLLIbIO onpenenéHHoro 4 https://resh.edu.r
nHTerpana. O6bLEM HaKIOHHOM Moaysb u/subject/17/11
NPU3Mbl
CTepeomeTpmqemfme 3apayu, ) 4 https://resh.edu.r
49 CBsi3aHHble C 06 bEMaMN HaKIOHHOW .
Mogynb u/subject/17/11
NPW3MbI
o | oo comtuce e ¢ | s
t P 'D' MoAaysb u/subject/17/11
nHTerpana. O6bLEM nupamubl
I R ¢ | mtpsreshur
H P 'D' MoAaysb u/subject/17/11
nHterpana. O6LEM KOHyca
CrepeomeTpuieckne sapaqn, ) 4 https://resh.edu.r
52 CBSI3aHHblEe C BblYNCEHNEM OOBHEMOB .
MoAaysb u/subject/17/11

nMpamuabl N KOHyca




CTepeomMeTpuyeckre 3agauu,

4

https://resh.edu.r

53 CBSi3aHHblE C Bbl4NCIEHNEM OOBHEMOB MOy u/subject/17/11
nMpamugbl 1 KOHyca
MpuknagHble 3ap,atjm, CBsi3aHHble C 4 https:/resh.edu.r
54 Bbl4MCNeHNeM 06BLEMOB NpamMnasl 1 .
MoAaysb u/subject/17/11
KOHyca
dopmyna o6bEma nupamMmmngpl. 4 https://resh.edu.r
55 OTHoLeHe 06bLEMOB Npamug ¢ .
MOLYNb u/subject/17/11
O6LMM YrIoM
O61bém Wwapa 1 LWapoBOro cekTopa.
Teopema 06 06bEMe Wwapa. MNnowagb
56 cepbl. CTepeomMeTpu4eckmne 3agayu, 4 https://resh.edu.r
CBSI3@HHble C Bbl4MC/IEHNEM OO BEMOB Moaysb u/subject/17/11
lapa, LapoBOro CermeHTa u
LLIAapOBOIro cekTopa
l,,_IpMKJ.-.Ia'qule ?a,u,aqm ro Teme 4 https://resh.edu.r
57 O61BbEMbI TeN", cBA3aHHbIE C .
. MoAaysb u/subject/17/11
O06BLEMOM LUapa W Naowaabko cdepobl.
Mogo6Hble Tena B NpOCTPaHCTBE.
N3meHeHne o6bEéma npu nogobun. 4 https://resh.edu.r
58 CTepeomeTpuyeckne 3agayu, .
. Moaysb u/subject/17/11
CBSi3aHHbIE C Bbl4MCNEHNEM 0OBEMOB
Ten 1 nnowanein NoBepPXHOCTEN
COOTHOLUGHMHV Me)K'D'X rnotapAMn 4 https://resh.edu.r
59 NoBepxXHOCTeN N 06 bEMaMn .
Mogynb u/subject/17/11
NnoJoOHbIX Ten
60 MpumeHeHne 06LEMOB. BbluncneHne 4 https://resh.edu.r
pacCTosAHNSA 0O NNIOCKOCTHN MoAaysb u/subject/17/11
61 lMpumeHeHne 06bLEMOB. BbluncneHune 4 https://resh.edu.r
PaCCTOSAHUSA 0O NIOCKOCTM MoAaysb u/subject/17/11




INprnmeHeHne 06LEMOB. BbluncneHne 4 https://resh.edu.r

62 .
pacCToOsAHNSA 0O NJIOCKOCTN Moay/b u/subject/17/11

63 KomnnekcHasi nposepoyHas pabota 4 https://resh.edu.r
"O6bémbIl TEN" Moaysb u/subject/17/11
[B1>XeHns npocTpaHcTBa.

64 OT1obpaxkeHusa. OBuxeHna n 5 https://resh.edu.r
paBeHcTBO uryp. Obume ceoncTea MoAaysb u/subject/17/11
OBVKEHNI
Buabl aBm>XeHnin: napannenbHbIn

65 nepeHocC, LieHTpanbHas CUMMETPUS, 5 https://resh.edu.r
3epKasnbHasi CUMMETPUST, MOBOPOT Moaysb u/subject/17/11
BOKpPYI NPsiMON

66 MpeobpasoBaHus nogobus. MNpsmas 5 https://resh.edu.r
n cchepa dnnepa MoAaysb u/subject/17/11
[eomeTpunyeckne 3agaym Ha 5 https://resh.edu.r

67 .
NPUMEHEHNE OBUXKEHWS Moaysb u/subject/17/11
Ce4eHnst MHOrorpaHHUKOB:

68 CTaHOapTHble MHOrOrpaHHKU, MeTOA 5 https://resh.edu.r
cnepgoBs, cTaHAApPTHbIE NIOCKOCTU, Moaysb u/subject/17/11
nepece4veHnst NPAMbIX N NIOCKOCTEN
PelwueHne 3agay Ha ceveHus 5 https://resh.edu.r

69 .
MHOIOrpaHHNKOB MOoAySb u/subject/17/11
PelwieHne 3aga4 Ha ceyeHus 5 https://resh.edu.r

70 .
MHOIOrpaHHNKOB MoAaysb u/subject/17/11

71 MapannenbHbie NPsiIMble N NNIOCKOCTU: 5 https://resh.edu.r
napanfenbHble Ce4eHns Moay/b u/subject/17/11
MapannenbHble NpsMble U MIOCKOCTU: 5 https://resh.edu.r

72 . o :

PacCYET OTHOLLEHNIA MoAaysb u/subject/17/11




I'Iapanneanble npsaMbie 1 NMIOCKOCTW:

5

https://resh.edu.r

73 YTbl MEXAY CKPeLLMBaOLLMMNCS MOy Wsubject/17/11
NPSAMbIMIA
MepneHanKynsipHble NpsiMble 1
74 oPNGHAUKYADHOIX OKOGToM 1 5 itps://resh.edu.r
PEHAVKYNAP MoAaysb u/subject/17/11
NPSAMbIX, CUMMETPUN
MHOrOrpaHHMKOB
I'Iepner,mfynﬂprle npsMble 1 5 https://resh.edu.r
75 MIOCKOCTU: Teopema O Tpex .
MOLYNb u/subject/17/11
nepneHgnkynspax
MepneHanKynsipHble NpsiMble 1 5 https://resh.edu.r
76 MIOCKOCTU: BbIYMCNEHUS ANVH B :
MoAaysb u/subject/17/11
MHOrorpaHHmKax
77 Ess:gpﬁjzﬁmlﬁm;%w Mynbl Ans S hitps://resh.edu.r
y < > POPMYTIBI A Moaysb u/subject/17/11
nnowiagen, coobpaxeHnsa nogoobus
78 E:E:gpz;ﬁmlgzmiﬂm Mynbl 4715 > hitps://resh.edu.r
yro7 » POPMYJIBI A MOLYNb u/subject/17/11
naowiagen, coobpaxxeHusi nogoous
79 Eﬁi:gpﬁaljﬁmg;m;%m Mynbl 415 S hitps://resh.edu.r
yro7 > POPMYTIS! A MOLYNb u/subject/17/11
nnowagen, coobpaxeHnsa nogoobus
80 o nomepAOCToR, paspesan ° httpsi/fresh.edur
tan P » Pasp MoAaysb u/subject/17/11
Ha YacTn, COObpaKeHnst No[o6us
o | Mo coe worpeos: s | s
tian P » Pasp MOAYNb u/subject/17/11

Ha YacTun, coobpaxkeHnsa Nogobus




KomnnekcHasi npoBepo4yHas paboTa

6

https://resh.edu.r

82 MNoBTOpEHUME: MHOFOI‘paHI-IIII/IKI/I, MOy u/subject/17/11
CeYeHNs MHOrorpaHHNKOB
O6o6uwatoulee nosTopeHune 11
NOHATUIA 1 METOLOB Kypca reoMeTpum 6 https:/resh.edu.r
83 10-11 knaccosB, cucremartmnlauuns )
. MoayIb u/subject/17/11
3HaHun: "lMapannenbHOCTb NPSAMbIX 1
NJIOCKOCTEN B NPOCTPaHCTBE"
O6o6uwatouiee nosTopeHne 11
NOHATUN N METOAOB KypCa reoMeTpum
10-11 kKnaccoB, cucrtemaTmnlauus 6 https://resh.edu.r
84 . .
3HaHui: "[epneHanKynspHOCTb MoAaysb u/subject/17/11
NPSIMbIX U MIOCKOCTEN B
npocTpaHcTee"
O6o6uwatouliee nosTopeHne 11
85 NOHATUIA 1 METOLOB Kypca reoMeTpum 6 https://resh.edu.r
10-11 knaccoB, cucrtemaTmn3dauns MOLYNb u/subject/17/11
3HaHWin: "BekTopbl B NpocTpaHcTBe"
O6o6uatolee nosTopeHne 11
86 MNOHATUI 1 METOLOB Kypca reoMeTpun 6 https://resh.edu.r
10-11 knaccos, cncremarTnsaums Moaysb u/subject/17/11
3HaHun: "O6beM MHOrorpaHHmKa"
O6o6watoLee nostopeHne 11
87 NOHATUN U METOAOB KypCa reoMeTpum 6 https://resh.edu.r
10-11 knaccoB, cucrematnsauuns MoAaysb u/subject/17/11
3HaHWin: "O6bEM MHOrOrpaHHNKa"
88 (n)f:ﬂiu;; }.Iilu:lle:r(l; o:;?(peggerggmm nn 6 hitps://resh.edu.r
A yp P MoAaysb u/subject/17/11

10-11 knaccos, cucremartmnsauus




3HaHuK: "lnowaan NOBEPXHOCTU 1
06bEMbI KpymbIx Ten"

O6o6uatouee nosTopeHne 11
NOHATUI 1 METOAOB Kypca reoMeTpum

6 https://resh.edu.r
89 10-11 knaccos, cuctemaTnsaums .
- Moaynb u/subject/17/11
3HaHun: "lMnowann NoBEPXHOCTM 1
06bEMBI KpyrbIxX Ten"
9 lMpomexyTo4yHas aTTectaums B 6 https://resh.edu.r
dopmare EIM3 MoAaysb u/subject/17/11
91 NpomexyTo4Hasa atTecTauus B 6 https://resh.edu.r
dopmarte EID Moaysb u/subject/17/11
MoBTOpEHNEe, 06006LLEHNE 1 6 https://resh.edu.r
92 g .
cucTemMaTusaunsa 3HaHUN MoAaysb u/subject/17/11
VicTopus pasButns cTepeomeTpun
KakK HayKn 1 €€ posb B pasBuTumn 6 https://resh.edu.r
93 .
COBPEMEHHbIX MHXXEHEPHbIX U MOAYNb u/subject/17/11
KOMMbIOTEPHbIX TEXHONOM I
VcTopus pasButus ctepeomMeTpun
KaK HayKu n eé porb B passutunm 6 https://resh.edu.r
94 .
COBPEMEHHbIX NHXEHEPHbIX 1 Moaysb u/subject/17/11
KOMMbIOTEPHbIX TEXHONOM I
VicTtopuns pasButus ctepeomeTpun
Kak HayKun 1 eé ponb B passutun 6 https://resh.edu.r
95 .
COBPEMEHHbIX NHXEHEPHbIX Y MoAaysb u/subject/17/11
KOMMbIOTEPHbIX TEXHONOM I
VcTtopus pasButus ctepeomeTpun
KaK HayKu n eé porb B passutunm 6 https://resh.edu.r
96 .
COBPEMEHHbIX NHXEHEPHbIX 1 MoAaysb u/subject/17/11

KOMIMbIOTEPHbIX TEXHOMOrnmn




VcTopus pasButns cTepeoMeTpum

Kak HayKun 1 e€ ponb B passutun 6 https://resh.edu.r
97 1 :

COBPEMEHHbIX UHXXEHEPHbIX 1 Moaysb u/subject/17/11

KOMMbIOTEPHbIX TEXHONOM NI

VicTopus pasButus ctepeomeTpun

Kak HayKun 1 e€ ponb B passutuin 6 https://resh.edu.r
98 1 .

COBPEMEHHbIX MHXXEHEPHbIX U MOLYNb u/subject/17/11

KOMMbIOTEPHbIX TEXHONOM I

VicTopusi pasButnst CTEpeoMETPUN

KaK HayKun n eé ponb B passutunn 6 https://resh.edu.r
99 1 :

COBPEMEHHbIX NHXEHEPHbIX 1 Moaysb u/subject/17/11

KOMMbIOTEPHbIX TEXHONOMIA

MoBTOpeHne, 06006LLEHNE, 6 https://resh.edu.r
100 . 1 -

cucTemMaTusaunsa 3HaHUN Moaysb u/subject/17/11

lNoBTOpEHME, 0O606LLEHNE, 6 https://resh.edu.r
101 g 1 :

cucTemMaTmsaunsa 3HaHUN MoayIb u/subject/17/11

NoBTOpEHME, 0606LLEHNE, 6 https://resh.edu.r
102 . 1 -

cucTemaTusauysi 3HaHUn MOoLy/b u/subject/17/11

OBLLUEE KOJTMHECTBO YACOB MO 102

NMPOIrPAMME




NMPOBEPAEMbIE TPEBOBAHUSA K PE3YJILTATAM OCBOEHUS1 OCHOBHOU
OBPA30BATEJIbHOW MPOrPAMMbI

10 KJ1IACC

Kop,
npoBepsiemMmo
ro
pe3ynbTaTta

7
71

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

MpoBepsieMmble NpeaMeTHble pe3ynbTaTbl 0CBOEHUS OCHOBHOM
o6pa3oBaTenbHOW NporpamMmmMbl cpegHero obuwero o6pasoBaHus

[eomeTpunsa
OnepupoBaTb MOHATUSAMN: TOYKa, NPAMAas, NIOCKOCTb

an/IMeHFITb aKCMOMbIl CTepeoMeTpnUn n cneacrtend 13 HUX Npn
peweHnn reomeTpn4eckmnx 3agad

OnepupoBaTtb NOHATUSAMW: NAPaNINENbHOCTb Y NEPNEHANKYNSIPHOCTD
NPSAMbIX 1 MAOCKOCTEN

KnaccudpuumpoBatb  B3aMMHOE  pPacriofioOKeHne  npsiMbIX 1
NJIOCKOCTEN B MPOCTPAHCTBE

OnepupoBaTb MOHATMSIMU: ABYrPaHHbIA Yron, rpaHn ABYrpaHHOro
yrna, pebpo OBYrpaHHOro yrna, MUHENHbIA yron ABYrpaHHoro yrna,
rpagycHasi Mepa AByrpaHHoro yrna

OnepunpoBaTb NOHATUSMU: MHOFOMPaHHVK, BbINyK/blA U HEBbIMYKIbINA
MHOFOrpaHHWK, 3MEeMEHTHI MHOrorpaHHuKa, NpaBUsbHbII
MHOFOrpaHHUK

PacnosHaBaTb OCHOBHblE BMAbl MHOMOrpPaHHMKOB (Mpamuga,
npuamMa, NPAMOYrofibHbIN Napannenenunes, Kyo)
KnaccuduumpoBatb MHOMOrpaHHMUKK, BblGupass OCHOBaHWA AN
Knaccudpukaumm  (BbiNyKnble W HEBbIMYK/ble  MHOMOrpaHHUKN,
npasuiibHble MHOFOrPaHHWKN, MpsiMble W HAKOHHbIE MPU3MblI,
napannenenunenbl)

OnepupoBaTb  MOHATUAMW:  CeKyllass  MNOCKOCTb, CedvYeHue
MHOIOrpaHHNKOB

O6BbACHATL MPUHUMMBLI  NOCTPOEHNSA CEYEHUA MHOrOrpaHHUKOB,
ncnonb3yst MeToq Crnefos

CTpounTb ce4yeHnsi MHOrorpaHHMKOB METOLAOM CJIEAOB, BbIMOMHATb
(BbIHOCHbIE) MSIOCKME YEPTEXN U3 PUCYHKOB MPOCTbIX OOBLEMHbIX
duryp: Bug ceepxy, CO0OKY, CHU3Y

PewaTtb 3apgadn Ha HaxoXAeHWe reoOMETPUYECKMX BEMUYUH MO
obpasuam unu anroputMam, NPUMeEHAS U3BECTHbIE aHaNUTUYecKne



7.13

7.14

7.15

7.16

7.7

7.18

7.19

7.20

11 KJNIACC

MeToabl MNpun peweHnn CcTaHOapTHbIX MaTeMaTUn4deCKnx 3afgad Ha
BblHCNEeHne paCCTOFIHMVI Mexnay ABymMA TOo4YKaMu, OT TOYWKU OO0
l'lpFIMOI7I, OT TOYKMOO TJIOCKOCTU, MexXOy cCcKpewmBarolwmMncs
npsAMbIMIA

PewaTb 3agayn Ha HaxoXOEHWEe TFeOMETPUYECKUX BEMUYMH MO
o6pasuamM unm anroputMam, NPUMEHSIS N3BECTHbIE aHaNUTUYECKNe
MeToAbl MNPV peLleHMn CTaHOapTHbIX MaTeMaTU4eckux 3apady Ha
BbIYMC/IEHNE YITIOB MEXY CKPELLMBALUMUCS MPSMbIMUA, MeXOy
NPSIMOI N NNOCKOCTbIO, MEXAY MOCKOCTAMU, ABYrPaHHbIX YIioB

BbluncnaTe 06bEMbl 1M Mowaan NoBEPXHOCTEN MHOrOrpPaHHUKOB
(Npuama, nupamuga) € NpuMeHeHneM opMyn, BbIMUCASTb
COOTHOLLEHMS1 MeXZy niowaasMn noBepxHocTel, o6bEMamu
NOAOGHbBIX MHOrOrPaHHNKOB

OnepupoBaTtb NOHATUAMMW: CUMMETPUSA B NPOCTPAHCTBE, LEHTP, OCb
N MNAOCKOCTb CUMMETPUKN, LEHTP, OCb U MNOCKOCTb CUMMETPUN
durypsl

N3BenekaTb, Nnpeobpas3oBbiBaTb U MHTEPNPETUPOBATL NH(OPMaLNO
O MPOCTPAHCTBEHHbIX MrEOMETPUYECKUX pUrypax, npeacraBneHHyo
Ha YepTexXax N pUCyHKax

MpuMeHsTb reoMeTpuyeckmne hakTbl ans peLleHnst
CTEPEOMETPUYECKMX 3afad, Npeanonaratomx HEeCKOSIbKO LiaroB
PELLEHWNS, €CNI YCIIOBUS NMPUMEHEHNS 3afaHbl B IBHON hopme

MpUMEHSITL npocTeiine nporpamMMHbie cpencTea 7
3NEKTPOHHO-KOMMYHMKaLNOHHbIE CUCTEMBI npw peLleHnn
CTEPEOMETPUNYECKNX 3aaad

MpuBOOUTL NPUMEPbl MaTeEMATUYECKMX 3aKOHOMEPHOCTEN B
NPUPOAE N XXN3HW, pacro3HaBaTb NPOSIB/IEHNE 3aKOHOB reoOMeTpUi
B NCKYyCCTBE

MpUMeHATb MOMyYeHHble 3HaHWS Ha MpaKTUKe: aHanmM3upoBaTb
peaibHble CUTyauun U NPUMEHSITb N3yYeHHble MOHNATKS B npoLecce
rMonckKa peLleHnss maTemaTnyeckn copMynmpoBaHHON NPOGeMb,
MOAENMpoBaTb peasibHble CUTyauum Ha s3blke reoMeTpuu,
nccnepgoBatb  MOCTPOEHHbIE  MOAENM € UCMOJSIb30BaHUEM
reoMeTPUYECKMX MOHATUA 1 Teopem, annaparta anrebpbl, pellaTtb
npakTuyeckune 3apaun, CBsiI3aHHble c HaxoXaeHnem
reOMeTPUYECKNX BENMNYMH



Kop
nposepsieMo
ro
pe3ynbraTa

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

MpoBepsiemble npeamMeTHble pe3ybTaTbl 0OCBOEHUS OCHOBHOM
o6pa3oBaTesibHOW NPOorpaMmmMbl cpegHero oéuero o6pa3oBaHus

leomeTpus

OnepupoBaTb  MNOHATUAMW:  UMIMHOPWYECKast  MOBEPXHOCTb,
obpasytoLme LUUNNHOPUYECKON NOBEPXHOCTH, unnHap,
KOHMYeCcKasa NoBEepPXHOCTb, 06pa3ytoLne KOHNYECKOM MOBEPXHOCTN,
KOHYC, cchepuyeckas NoBEpPXHOCTb

PacnosHaBaTtb Tena BpaweHus (WNuHApP, KOHYC, cdepa n wap)
O6BbACHATL CNOCO6bI MONyYeHNs TeN BpaLLeHns
KnaccudpuumpoBaTb B3aMMHOE pacronoxeHne cepbl 1 MIOCKOCTH

OnepupoBaTb NOHATUSIMU: LLAPOBOI CErMEHT, OCHOBaHWNE CErMeHTa,
BbiCOTA CErMeHTa, LUapOBOW CfIO, OCHOBaHWEe LIapoOBOro Cros,
BbICOTA LUAPOBOro Cosi, LIapOBOI CEKTOP

Bbluncnate 06bEMBLI M NAoWAan MNOBEPXHOCTEN Ten BpalleHUs,
reoOMETPUYECKNX TEN C NPUMEHEHNEM DOPMYN

OnepupoBaTb NOHATUSAMU: MHOMOrPaHHUK, BMWCAaHHbLIN B cdepy n
ornmncaHHbIN oKono cdepsbl, chepa, BNMCaHHass B MHOMOrPaHHMK Un
TENO BpaLLeHNs

BblumMcnsaTe COOTHOWEHNST Mexay NowWaasMn MoBepXHOCTEN 1
o6BEMaMM NOAOOHbIX Ten

N306paxatb un3yyvaemble urypbl OT PyKM U C MNPUMEHEHVEM
MPOCTbIX YEPTEXKHbIX NHCTPYMEHTOB

BbINONHATL (BLIHOCHbLIE) MAIOCKUE YEPTEXU M3 PUCYHKOB MPOCTbIX
O6BbEMHbBIX (DUryp: BMUA CBEPXY, COOKY, CHU3Y; CTPOUTL CEeYEHNA Ten
BpaLweHuns

N3BnekaTb, MHTepnpeTMpoBaTb N NpeobpasosBbiBaTb NH(OpMaLno
O MPOCTPAHCTBEHHbIX MEOMETPUYECKNX urypax, npeacraBeHHyo
Ha YepTexkax n pucyHKax

MprmeHaTb reoMeTpu4eckmne hakTbl ons peLeHns
CTEPEOMETPUYECKMX 3afad, npegnonararolmx HEeCKONbKO Liaros
peLleHns, eCnv YCnoBus NpUMeHeHNs 3afaHbl B SBHON popme

OnepunpoBaTb NOHATUEM: BEKTOP B MPOCTPAHCTBE

BbIinONHATL OENCTBUSA CNOXXEHUSI BEKTOPOB, BblHUTAHUS BEKTOPOB
YMHOXXEHNSA BEKTOpa Ha 4MCNO, OOBACHATb, KakumMu CBONCTBaAMU
OHUV obnapatoT



6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

MpuMeHATb NpaBuIo Napannenenunena npu CloXKeHNN BEKTOPOB

OnepwupoBaTb NOHATUAMU: AEKAPTOBbI KoopAnHaThbl B
NPOCTPaHCTBE, BEKTOP, MOAy/lb BEKTOpa, PaBEHCTBO BEKTOPOB,
KOOpOuHaTbl BEKTOpa, Yroa Mexny BeKTopamu, CKangpHoe
NPOU3BELAEHNE BEKTOPOB, KOMJIMHEApHble U  KOMMJaHapHbIe
BEKTOPbI

HaxoguTb CymMMy BEKTOPOB U MPOU3BELAEHNE BEKTOPA Ha 4MCHO,
yron Mexay BeKTopamu, CKansipHOe Npou3BeAeHne, packiaabiBaTb
BEKTOP MO ABYM HEKOJIMHEAPHbIM BEKTOPaM

3afjaBaTb MNOCKOCTb YpaBHEHWEM B [OEKAPTOBOW CUCTEME
koopauHat

Pewartb npocTeinwmne reoMeTpuyeckue 3afadnm Ha MpUMEHeHne
BEKTOPHO-KOOPANHATHOro MeToaa

Pewartb 3agadn Ha gokasaTeNbCTBO MareMaTUYeCKNX OTHOLLEHWI 1
HaxoXxgeHne reoMeTPUYECKUX BeNMYMH no obpasuam  Wam
anroputMam, MNpPUMEHAS W3BECTHble MEeToAbl MNpU  peLleHun
CTaHOApPTHbIX MaTeEMaTU4eCKMX 3agad

MpyMeHsTb npocTenme nporpamMmMHble cpencTea 7
9NEKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMBI npu peLueHnm
CTEPEOMETPUYECKNX 3afa4

MpuBOAMTL MNPUMEPbl MaTeMaTUYeCKUX 3aKOHOMEPHOCTEl B
NPUPOAE N >XXN3HW, pacrno3HaBaTb NPOSsiBNIEHE 3aKOHOB reOMeTpUi
B MCKyCCTBE

MpUMeHATb MONyYeHHblE 3HaHWS Ha MpakTUKe: aHanM3upoBaTb
peanbHble CUTyauun U NPUMEHSTb N3y4YeHHble MOHATKS B NpoLecce
MoncKa peLleHnss MaTemaTnyeckn copMynnmpoBaHHON NPO6GEMb,
MOAENMPOBaTb peasibHble CUTyauunm Ha S3blke eoMeTpuw,
nccnepoBatb  MOCTPOEHHbIE  MOQENM  C  MCMONb30BaHUEM
reoMeTPUYECKMX MOHATUA U Teopem, annaparta anre6pbl, pellaTtb
npakTnyeckune 3apaun, CBsI3aHHble c HaxoXaeHnem
reoOMeTPUYECKNX BENMNYMH



NMPOBEPSAEMbIE SJIEMEHTbI COAEP>XXAHUSA

10 KJ1IACC

Ko

7.1

7.2

7.3

7.4

MpoBepsieMblil 3N1IeMEeHT cofiepXXaHusi

[eomeTpusa

OCHOBHble ~ MOHATUSI  cTepeoMeTpun.  Touka, npsiMasi,  MJOCKOCTb,
NpOCTpaHcTBO. [oHATME 06 akCMOMaTU4EeCKOM MOCTPOEHMU CTepeoMETPUN:
aKCUOMbI CTEPEOMETPUN 1 CNEACTBUSA U3 HUX

B3anmMHoe pacnonoxeHne MpsiMbix B MNPOCTPaHCTBE: MNepeceKaloLmecs,
napannenbHble U CKpewmBatowmecs npsimbie. MapannensHoCTb NPSIMbIX U
NNOCKOCTEN B MPOCTPAHCTBE: MapannenbHble NpsiMble B MNPOCTPaHCTBE,
napannenbHOCTb TPEX NPSMbIX, NapanieflbHOCTb NPSMON 1 NIOCKOCTU. YbiC
CoHanpaBfeHHbIMW CTOPOHaMK, Yrofl MexXay MpsiMbIMA B MPOCTPAaHCTBE.
MapannenbHOCTb  MNJIOCKOCTEN:  napanfefibHble  MNJOCKOCTW, CBOWCTBA
napannenbHbIX MnockocTen. lMpocTellune NPOCTPaHCTBEHHbIE Urypbl Ha
NIOCKOCTMW: TeTpasap, Ky6, napannenenunen, NoCTPOEHNE CEHEHWN

MepneHAMKYNSpHOCTb NPSIMOM K MAOCKOCTW: MeprneHauKynspHble nNpsiMble B
NPOCTPaHCTBE, NpPsiMble NapannefbHble N NeprneHANKYNspHble K MIOCKOCTH,
NPU3HaK MNepneHaNKyNnApHOCT NPSIMOM M MNJIOCKOCTU, TeopemMa O MNpsiMOW
nepneHanKynsapHOn NAOCKOCTU. Ybl B MPOCTPAHCTBE: Yron Mexxay NpsiMoin n
NJOCKOCTbI, [OBYrPaHHbIA  yros, JIMHEWHbI Yyroa ABYrpaHHoOro yrna.
[MepneHAMKyNsip W HaK/OHHbIE: PAacCTOsiHME OT TOYKM [O MJIIOCKOCTH,
pacCcTosiHMe OT MNPSIMON A0 MJIOCKOCTU, MPOoeKumst urypbl Ha MIOCKOCTb.
[MepneHAMKYNsSpPHOCTb MNIOCKOCTEN: MPU3HAK NepneHanKynsapHOCTN  OBYX
nnaockocTen. Teopema o TPEX NeprneHanKynspax

MOHSTME MHOrorpaHHUKa, OCHOBHbIE SNEMEHTbI MHOrOrpaHHUKa, BbinyKible 1
HEBbINYKNble  MHOrorpaHHUKKW, pPasBépTka MHororpaHHuka. [lpuama:
n-yronbHasi Npu3Ma, rpaHu U OCHOBaHWsSI MPU3Mbl, NMpsiMasi U HakOHHas
npuambl, 6GOKOBasi U MofHas MOBEPXHOCTb nNpuambl. [apannenenunen,
NPSIMOYroNbHbIA Napannenenunes M ero ceowcTsa. Mupamupa: n-yronbHas
nupamMuaa, rpaHn 1 ocHoBaHWe nNupamuabl, 60KoBas 1 MosiHas NOBEPXHOCTb
nMpamugpl, nNpaBufibHas M yce4yéHHas nupamuga. OnemeHTbl Npuambl ©
nupamuapl.  [paBufibHble ~ MHOFOFPaHHVMKW:  MOHATME  MPaBUSIbHOMO
MHOrorpaHHuKa, npasufibHas Npuama 1 npasuibHas NUpaMmuga, npaBuibHas
TpeyrofibHasi nupamuga v npaBuibHbIA TeTpasgp, Ky6. NpeacTtaeneHve o



7.5

7.6

7.7

npaBuUNibHbIX ~MHOFOFpaHHMKax: OKTasgp, MAOAeKasap W ukocasgpyrue
CeyeHnsi npuambl U NnpamMuapl

CvMMeTpusi B MPOCTPAHCTBE: CUMMMETPUS OTHOCUTENIbHO TOYKM, MPSIMONA,
NNOCKOCTW. JNEMeHTbl CUMMETPMU B nupamupax, napannenenvnegax,
npaBuUsIbHbIX MHOMOrPaHHMKax

BbluncneHme anemMeHTOB MHOMOrpaHHMKoB: pé6pa, [puaroHanu, Yrrbl.
Mnowanbs 60KOBON MOBEPXHOCTU WM MOJSIHON MOBEPXHOCTU MPSMON MPU3MbI,
nnowiaab OCHOBaHWU, TeopemMa O OOKOBOW MOBEPXHOCTU MPSAMON MPU3MbI.
Mnowanb 60KOBOM MOBEPXHOCTU WM MOBEPXHOCTU MPaBUbHOW NUpamMuabl,
TeopemMa O nnowaan ycedéHHoun nupamugbl. [NoHATMe 06 06bémMe. O6bLEM
nupamuabl, NPU3Mbl

MopobHble Tena B npocTpaHcTBe. COOTHOWEHNA MexXay nnowagsamm
NoBepxXHOCTEeN, 06 bEMaMmN NOQOOGHbIX TEN

11 KJ1IACC

Kop,
6

6.1

6.2

6.3

6.4

6.5

6.6

MpoBepsieMbln aneMeHT cofep)XXaHus
leomeTpus

Unnnnpgpnyeckas NOBEPXHOCTb, obpasytoLme LMANHOPUYECKON
NOBEPXHOCTU, OCb LWINHOPUYECKON NOBEPXHOCTU. LiMnnHAap: OCHOBaHNA U
60OKOBasi NOBEPXHOCTb, 06pasyowas n ocb, nnowans 60KOBOM N NOSIHON
NOBEPXHOCTU

KoHunyeckasi NoBepXHOCTb, 06pasyloLme KOHMYECKOWN MOBEPXHOCTU, OCb U
BEPLUMHA KOHWYECKON MOBEPXHOCTU. KOHyC: OCHOBaHME W BepLUnHA,
obpagsytoLas 1 ocb, nnowaab 60KOBOW M MNOMHON NOBEPXHOCTU. YCEYEHHbIN
KOHyC: o6pasytoLme 1 BbicoTa, OCHOBaHNA 1 60KOBas NOBEPXHOCTb

Cdhepa n wap: ueHTp, pagnyc, oMameTp, nnowaab NOBEPXHOCTU Cdepbl.
B3anmHoe pacnonoxxeHue ciepbl N MAOCKOCTU, KacaTesibHasa MioCKOCTb K
cthepe, nnowaab chepobl

N3o6paxkeHne Ten BpalleHnsa Ha naockocTu. PassépTka umnuHgpa n KoHyca
KombuHaumm Ten BpaweHusi U MHOrorpaHHMkoB. MHOrorpaHHuK,
onncaHHbIn OKoMo cdepsbl, cdepa, BNUCAHHAA B MHOMOrPaHHWK, WK Teno
BpaLleHus

MoHaTne 06 o6bémMe. OCHOBHblE cCBOWCTBa OOBLEMOB Ten. Teopema 06
06bEMe NPAMOYronbHOro napannenenunega u cneactens U3 Heé. OObEM
unnnHapa, koHyca. O6bém wapa n nnowanb chepsbl



6.7

6.8

6.9

6.10

MopgobHble Tena B npocTpaHcTBe. COOTHOWEHNA MexXay Maowaasmm
NoOBEpPXHOCTEN, 06bEMaMm NOQOGHbIX TEN

CeveHns uunuHgpa (napannenbHo 1 NepneHanKynspHO OCK), CeYeHus
KOHyca (mapanfielbHoe OCHOBaHMIO U MNpPOXoAsilee 4Yepe3 BepPLUNHY),
ceyeHus wapa

Bektop Ha nnockoctu n B npocTpaHcTBe. CnoXeHne u BblMUTaAHME
BEKTOPOB. YMHOXeEHMe BekTopa Ha 4ncro. PasnoxxeHue BekTopa rno Tpém
HekoMMnaHapHbIM BekTopaM. [paBnno napannenenunega. PelleHne 3agay,
CBSA3aHHbIX C MPUMEHEHNEM NPaBu AENCTBUIN C BEKTOPaMu

MpsiMmoyronbHas cuctema KoopauvHat B NpocTpaHcTBe. KoopauHathbl
BekTopa. [NpocTeliwne 3agayn B KoopauHatax. Yron mMexnay BeKTopamu.
CkansipHoe npousBefeHne BEKTOPOB. BbluncneHne yrnos Mmexxagy npsiMbiMu
M nnockoctamn.  KoopanHaTHO-BEKTOPHbIA  METo4 MNpu  peLueHun
reoMeTpuyecKnx 3agau



NMPOBEPAEMbIE HA EI'3 NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHNS1 OCHOBHOIN OBPA3OBATEJIbHOU MPOrPAMMbI CPELQHEIO
OBLLEINO OBPASOBAHUA

Kon
npoBepsiemMo
ro
Tpe6oBaHuA

MpoBepsieMmble TpeboOBaHNS K NpeAMeTHbIM pe3yfbTatam
OCBOEHUS OCHOBHOW OOpa3oBaTesibHON NporpaMmbl CpeaHero
ob6uwero obpasoBaHusi

BnageHve wmetogamu pokasaTefnibCTB, anroputMamu peLleHus
3aja4y; ymeHue QopMynupoBatb U OMepUpoBaTb MOHATUAMM:
onpepfenieHne, akcnoma, Teopema, cnegcTene, CBOMCTBO, NMPU3HAK,
[0Ka3aTeNnbCTBO, PaBHOCWUSIbHbIE (HOPMYNMPOBKU; MPUMEHATDL UX;
yMeHne  dopmynupoBatb 0obpaTtHOe U MPOTUBOMONIOXKHOE
yTBEPXAEHNe,  MPUBOAUTbL  MNPUMEPbl U KOHTPNpUMEpPHI,
ncnonb3oBaTb METOA MaTeMaTU4eCcKonm WHAYKUUKW;, NPOBOANUTL
[oKasaTesnbHble pPacCy>XAeHus npu peleHnn 3agad, oueHuBaTb
NOrNYECKYI0 MPaBUNbHOCTb PaCCY>XAEHWU; YMEHNE OnepupoBaTb
NOHATUAMN:  MHOXECTBO, MNOOMHOXECTBO, onepauMn  Hapj
MHOXXeCTBaMu; YMEHNE UCMONb30BaTb TEOPETUKO-MHOXECTBEHHbIN
annapart Ans onncaHusi peasibHbIX MPOLECCOB U SABAEHWA U Npu
peweHnn 3agady, B TOM 4ucne u3 Jpyrux yy4ebHbiXx NpegMeTos;
yMEHne onepupoBaTb MOHATUAMU: rpad, CBA3HbIA rpad, Aepeso,
LUK, rpad Ha naoCKOCTU; YMeHVe 3afaBaTb U onncbiBaTb rpadsbl
pasnMyHbIMM  cnocobamn; MUCnonb3oBaTb rpadbl NpU  peleHnn

3apad

YMeHne onepupoBaTb MNOHATUSAMU: HaTypanbHOE 4YUCHOo, Lenoe
4yncno, CTeneHb C UEenbiM MnokKasaTefieM, KOpeHb HaTypasibHOMN
CTEeneHn, CTeneHb C paunoHanbHbIM MoKasaTenem, CTeneHb C
OENCTBUTENbHBbIM NokKasaTtenem, norapudgm vmcna, CUHyC, KOCUHYC
W TaHreHC MpPOWU3BOSIBHOrO 4ucna, OCTaToK MO  MoAynto,
pauuoHanbHOe 4uCNo, UppauMoHanbHOe 4YMCNo, MHOXEecTBa
HaTypanbHbIX, LUENblX, paunoHasbHbIX, AEWCTBUTENbHbLIX YMCEN;

YMEHNe 1CMoNb30BaTh NPU3HaKN OENNMOCTUN, HAaMEHbLUWIA OBLMIA




OEenUTENb U HaMeHbLUee obLyee KpaTHoe, anroputMm EBknuga npu
peweHnn 3apgad; 3HaKOMCTBO C pPasinyHbIMA  NOSULMOHHbLIMU
CUCTEMaMN CHUCNEHWNS; YMEHUNE BbIMOMHATL BblYUCIEHNE SHAYEHWUN
N Npeobpa3oBaHns BbIPaXXEHUN CO CTeneHsMU W fiorapudmamu,
npeobpasoBaHns LPOOHO-paUMOHANbHbIX BbIPXXEHUN; YMEHUEe
onepupoBaTb NOHATUAMMW: NMOCNeN0BaTENbHOCTb, apudMeTNHecKas
nporpeccus, reoMeTpuyeckas nporpeccus, 6EeCKOHEYHO
ybblBaoWaa reomeTpuyeckas nporpeccus;; ymeHue 3agaBaTb
nocnenoBaTenbHOCTU, B TOM 4MCNe C MOMOLLBI PEKYPPEHTHbIX
dopmyn; ymMeHne onepupoBaTb MOHATUAMM: KOMMIEKCHOE YUCIO,
COMPSXKEHHbIE  KOMMJIEKCHbIE 4Yucna, MoAayflb W aprymeHT
KOMMMEKCHOrO 4ucna, ¢GopmMa 3anucu KOMIMJIEKCHbIX YuCen
(reomeTpuyeckasi, TPUroHOMeTpU4eckas n anrebpanyeckas); ymeTb
npPon3BOAUTb  apUPMETUYECKME [ENCTBUA C  KOMMIEKCHbIMU
yucnamn; NPUBOAUTL MPUMEPbLI  NCMOb30BaHNA KOMIMIEKCHbIX
yucen; onepuposBatb MNOHATUAMMK: MaTpuua 2x2 un  3x3,

onpepgenuTesib MaTpulbl, FeOMeTpI/I‘-IeCKI/II7I CMbICN onpepnenntens

YMeHne onepupoBaTb NOHATUAMM: paunoHasnbHble,
nppaumoHanbHble, nokasaTesbHble, CTEeneHHble,
norapudmmnyeckme, TPUrOHOMETPUYECKUNE ypaBHeEHUS n

HepaBeHCTBa, WX CUCTEMbI; YMEHME OnepupoBaTb MOHATUSMM:
TOXOECTBO, TOXOECTBEHHOe npeobpas3oBaHMe, YpaBHEHME,
HepaBeHCTBO, cuctema ypaBHeHWI " HEpPaBEHCTB,
PaBHOCU/IbHOCTb YPaBHEHWI, HEPaBEHCTB W CUCTEM; YMeHue
pewartb YpaBHEHWsl, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
pPasnn4YHbIX NPUEMOB; peLlaTb YpaBHEHS!, HepaBEHCTBA 1 CUCTEMbI
C napamMeTpoM; NPUMEHSITb YPaBHEHNS, HEPaBEHCTBA, MX CUCTEMbI
ONS1 peLleHnst MaTemaTuMyecKuMx 3agady W 3agady U3 pasfnyHbiX

obnacTtein HayKn 1 peanbHON XXNU3HU

YMeHve onepupoBaTb MOHATUAMU: PYHKUUSA, YETHOCTb (PyHKLUUWN,
nepuoanN4HOCTb hyHKUUN, OrpaHN4eHHOCTb hyHKUUN,

MOHOTOHHOCTb beHKLl,I/IVI, OKCTpPpEMYM beHKLLI/II/I, HanbosnbLuee U




HaMMeHbLUEEe 3Ha4YeHUs (PYHKUUN Ha MNPOMEXYTKEe, HenpepbiBHas
dyHKUMA, acuMmnToTbl rpaduka QyHKUMKM, nepsBass 1M BTOpas
nNpon3BoAaHas (QYHKLMK, FeOMETPUYECKA N (PUBNYECKNIA CMbICH
NpPOon3BOL4HON, NepBoobpasHas, onpenenéHHbll NHTerpan; ymeHune
HaxoauUTb acumMnToTbl rpaduka QYHKUUN; YMEHUEe BbIYUCNATb
NPOU3BOAHbIE CYMMbl, MPOU3BEAEHUSA, YAaCTHOMO W KOMMO3ULUU
PYyHKUUIN, HAXOANTb YPaBHEHNE KacaTeNbHOW K rpadunky yHKUMN;
YMEHNEe HaxoouTb NPOU3BOAHbIE 3NEMEHTaPHbIX PYHKLUNA; YMEHNe
ncnonb3oBaTb MNPOU3BOOHYIO [ONS  MUCCnefoBaHus  pyHKUUNA,
HaxoauTb HanbonbluMe W HaMMEHbLUME 3HaYeHnsa  (PyHKLNI;
CTPOUTb rpadurKkn MHOMOYIEHOB C WCMONb30BaHMEM annaparta
MaTeMaTM4eCKOro aHanmsa; nMpUMEHSATb MPOU3BOLHYO AN
HaxXOXXOEeHUs Haunydlwero peweHns B NpuKNagHbiX, B TOM 4ucne
COLManbHO-3KOHOMUYECKMX W (PU3NYECKUX 3afadvax; HaxoouTb
nnowagn n o6bLEMBbI Uryp C MOMOLLLIO UHTerpana; npuBoauUTb
npuMepbl  MaremMaTU4eckoro  MOOENMpoBaHMs C  MOMOLLBIO

anddepeHLmanbHbIX ypaBHEHNI

YMeHne onepupoBaTb MNOHATUAMU: rpaduk yHKUMKM, obpaTtHas
dyHKUMA, KOMMNO3ULMs dyHKUMA, NNHeNnHas dyHKUMSA,
KBagpaTudHas QyHKUMS, pauuoHanbHas (QyHKUNSA, CTeneHHas
dyHKUMSA, TPUrOHOMETPUYECKNE dyHKUMMN, obpaTHble
TPUrOHOMETPUYECKMNE pyHKLUMN, nokasarenbHas n
norapupmMmnydeckas QyHKUNW; yMeHNe CTPOUTb rpankm N3yHeHHbIX
(PyHKUMI, BbBINONHATL Npeobpas3oBaHns rpadukoB  QYHKLUNA,
ncnonb3oBaTb  rpauku AN M3YyYeHUs  NpoLeccoB U
3aBUCMMOCTEN, Npu peweHnn 3agjad w3  gpyrnx  y4ebHbIxX
npegMeToB M 3a4ay U3 peanbHOW XU3HW; BblpaxkaTb (popmynamu
3aBUCUMOCTU MEeXAY BeNMYMHaMn; UCNoNb30BaTb CBOWCTBA U
rpadukn PyHKLUUIN ANns pelleHns ypaBHEHWI, HEPaBEHCTB 1 3afad
C napameTpamu; un3obpaxaTb Ha KOOPOUHATHOW MIOCKOCTU

MHOXXECTBa peLLEHNI YPaBHEHNI, HEPABEHCTB 1 X CUCTEM




YMeHne peluaTb TEKCTOBbIE 3afa4u pasHblX TUMOB (B TOM YuCIe Ha
MNPOLUEHTbI, OONM W 4YacTu, Ha [OBWXKEHWe, paboTy, CTOUMOCTb
TOBApOB W YyCnyr, Hanoru, 3agayn w3 obnactu ynpasneHus
NIMYHBIMW U CeMelHbIMM  (UHAHCaMW); COCTaBsATb BbIPaXKeHus,
YpaBHEHUsi, HepaBeHCTBA W WX CUCTEMbl MO YCMNOBWIO 3apayu,
nccnenoBatb nosny4YeHHoe peLLeHune n oLeHnBaTb
NpaBoonNogobHOCTL  pe3ynbTaTtoB;  YMEHWe  MOOEenMpoBaTb
peanbHble CUTyauun Ha S3blke MaTeMaTuKWu; COCTaBnsATb
BbIPaXKEHWs1, ypaBHEHWS!, HepaBEeHCTBa U UX CUCTEMbI MO YCNOBUIO
3apjayn, uccnepoBaTb MOCTPOEHHbIE MOOENM C UCMOSb30BaHNEM

annapara anre6pbl, MHTEPNPETMPOBATb NMOJTyYEHHbIN pe3ynbTaT

YMeHne onepupoBaTb MNOHATUSAMUW: cpegHee apudMeTn4ecKoe,
MeamaHa, Haubosfbluee 1 HauMeHbluee 3HayeHus, pasmax,
ancnepcus, CTaHgapTHOE OTKIIOHEHME YMCNOBOro Habopa; yMeHne
N3Bnekartb, MHTEpPNpPeTnpoBaTb MHAMOPMAaLMIO, NPEACTABNEHHYIO B
Tabnuuax, Ha pguarpammax, rpadukax, oTparkalollyld CBOWCTBA
peanbHbIX NPOLECCOB U SABMEHWNN; NpeacTaBnaTe MHGOpMaumo ¢
noMoLlpo Tabnuy u guarpamm; WUCCenoBaTb CTaATUCTUYECKUE
OaHHble, B TOM 4YUCNE C MPUMEHEHNEM rpadUyecKux MEeTonoB U
3NEKTPOHHbIX CpeacTs; rpadmyeckn wuccnenosatb COBMECTHbIE
HabnAeHNss C MNOMOLLbID fuarpamMm paccemBaHus U AVNHENHON

perpeccum

YMeHve onepupoBaTtb MOHATUSMU: CllyHalHbIA OMNbIT U CrlyYanHoe
cobbITE, BEPOSATHOCTb CNy4aHOro COObITUS; YMEHMNE BblYNCNSATb
BEPOATHOCTb C  UCNONb30BaHMEM  rpaduyecknx MeToAOB;
NPUMEHATb (POPMYINbl CNOXEHUS N YMHOXEHUS BEPOSTHOCTEN,
dhopmyny NOSHOWN BEPOATHOCTN, dhopmyny Beprynnu,
KOMOUHATOPHblE hakTbl M (OPMYIbl; OLUEHUBATb BEPOSITHOCTU
peanbHbIX COBLITUIA; YMEHME ONEPUPOBaTb MOHATUSAMU: CryYanHas
BENMMYMHA, pacnpeneneHne BEPOATHOCTEN, MaTemaTudeckoe
oXugaHue, gucnepcusi U CTaHOApPTHOE OTK/IOHEHWE CryYanHomn

BeJIN4NHbI, beHKLLI/II/I pacnpepgeneHnda n rmnoTHOCTN paBHOMEPHOro,




nokasaTeflbHOro U1  HOPMasNbHOro  pacnpefeneHun; ymeHue
NCNONb30BaTb CBOWCTBA U3YYEHHbIX pacrnpenesneHni ans peleHns
3afay; 3HaKOMCTBO C MOHATUAMWN: 3aKOH 6OMbLUNX YMCen, MeToab!
BbIGOPOYHbIX  UCCNeqoBaHW; yMeHWe NpUBOAUTL  NPUMEpPSI
NPOSIBNEHUS  3akoHa BGonblUMX  4ucen B MPUPOAHBIX 1
OOLLECTBEHHbIX SBMEHUNAX; YMEHME OrnepupoBaTb MOHATUAMMU:
co4eTaHue, nepecTaHoOBKa, 4ncno COYeTaHNN, 4yncno
nepecTaHoBOK,; OMHOM HbloToOHa; yMeHune NPUMEHATb
KOMOVHATOpPHble (haKTbl M PaACCYXOEHUS ONS pelleHus 3apad;
OUeHVBaTb BEPOATHOCTU  peasibHbiX  COObITUA;  COCTaBNATb
BEPOATHOCTHYIO MOAENb W MHTEePnpeTupoBaTb  MNOSyYEHHbIN

pe3ynbTaT

YMeHne onepupoBaTb MOHATUMSIMU: TOYKa, NpsMasl, MIOCKOCTb,
NPOCTPaHCTBO, OTPE30K, fy4, BeNMYMHa yrna, MIOCKUA yrof,
ABYIrPaHHbIN yros, TPEXrpaHHbIi Yrofl, CKpeLmBatoLLmecs npsiMble,
napannenbHOCTb M NepneHAUKYNSPHOCTb MPSIMbIX U NIOCKOCTENR,
Yyron Mexay npsimbiMu, Yron Mexgy NpsiMOil U NIOCKOCTbIO, Yron
MeXAy MIOCKOCTSMW, pacCTosiHAe OT TOYKM [0 MJOCKOCTH,
paccTosiHie MexXay MNPSMbIMU, PacCTOsSIHUE MeXAy MIIOCKOCTSMU;
YMEHNE MCNofib30BaTh MpY pelleHnn 3adad M3yyeHHble dakTbl U
TEOPEMbI MNAHVMETPUM; YMEHNE OLEeHMBaTb pa3Mepbl OGBHEKTOB
OKpY)KaloLlero Mupa; CTPOWUTb MaTemMaTU4yecKnue MOLENn C
MOMOLLUbID  FEOMETPUYECKMX MOHATMA U BENWYUH, peluatb

CBA3aHHbIE C HUMW NpaKTU4eCKne 3agayn
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YMeHve ornepupoBaTb MNOHATUAMU: nnowanb Qurypbl, O6bEM
urypbl, MHOFOrpaHHWK, MPaBUMbHbLIA MHOFOrPaHHNK, CeYeHne
MHOrorpaHHuka, Ky6, napannenenvneq, npusma, nupamuga,
durypa n noBepxHOCTb BpaLLeHUs, UMNNHAP, KOHYC, wap, cdepa,
nnowaab cdepsbl, naowanb MOBEPXHOCTU nupamMugbl, MPU3Mbl,
KOHyca, LmnmHgpa, O6bEM Ky6a, NPSAMOYrOfIbHOroO
napannenenvnega, nupamugsl, NpuUsmbl, LMANHOPA, KOHyCca, wapa,

passépTKa NMOBEPXHOCTH, ceyveHunA KOHyCa WU unnuHapa,




napannefibHble OCU NN OCHOBAHWMIO, CeYeHne Lapa, MAOCKOCTb,
Kacawuwascsa cdepbl, LMnMHapa, KOHyca; YMEHNE CTPOUTb CeYeHne
MHOrorpaHHnka, usobpakatb MHOFOrpPaHHUKK, uUrypbl 1
NOBEPXHOCTN BpPALLUEHUS, UX CEeYEeHUsi, B TOM 4uCfe C MOMOLLbIO
3NEKTPOHHbIX CpeacTs; yMeHune NPUMEHSATb cBoWCTBa
reoMeTpuyecknx  uryp, CamoCTOATENbHO  opMynnpoBaTh
onpegeneHnss  u3y4aemblx uryp, BblgBuraTb ruMrnoTesbl O
CBOWCTBAxX M Mpu3HaKax reoMeTpuyeckux curyp, o60CHOBbIBATb
NN onposepratb MX; YyMeHne NpOoBOAUTb Krnaccudukaumo puryp
no pasfNyHbIM npu3Hakam, BbINOMHATL  HEobxoaumble

JOrnoNHNTENbHbIE NMOCTPOEHNA

11

YMeHve onepupoBaTb MOHATUAMMW: ABMXXEHWE B MNPOCTPAHCTBE,
napannefnbHblii  NepeHoc, CUMMETPUA Ha MJOCKOCTM U B
NPOCTpPaHCTBE, MOBOPOT, MNpeobpasoBaHne noobus, nogobHble
durypsbl; ymeHne pacnosHaBaTb paBHble U NOog06Hble Urypbl, B
TOM 4ucne B MNpupofe, WUCKYCCTBe, apXUTEKType; MUCMNofb30BaTb
reOMETPUYECKME OTHOLLEHUS NPW  pPeELIeHMM 3afad; HaxoauTb
reoMeTpuYecKne BeNMYUHbI (oanHa, yron, nnowanb, o6bEM) npwu
peleHnn 3afady u3 gpyrux y4eOHblX NpegMeToB U U3 peanbHomn
XKN3HW; YMEHWE BbIYUCNATb FEOMETPUYECKMNE BENMNYUHBI (ONVHa,
yron, nnowanb, OO6BLEM, nMjowanb MOBEPXHOCTW), WCMONb3ys
N3y4yeHHble OpMynbl M  MeTodbl, B TOM uucne: nnowanb
NOBEPXHOCTU Nupamugpl, NPU3Mbl, KOHyca, UWIMHAPA, niowaab
cepbl; O006bLEM Kyba, nNPAMOYrofleHOro napannenenunena,
nupamungsl, NPU3Mbl, UWAANHOPA, KOHYCa, Wwapa; YMeHNe HaxoouTb

OTHOLLEHVEe 06BLEMOB NOAOOHBLIX PUryp

12

YMeHVe onepupoBaTb MOHATUSMU: MPSAMOYrofbHas cucteMa
KOOPAMHAT, BEKTOp, KOOPAUHaTbl TOYKM, KOOPAUHATbI BEKTOPa,
CyMMa BEKTOPOB, MPOV3BEAEeHNEe BEKTopa Ha YUCNO, PasfioXXeHue
BekTopa Mo 6asucy, cKanapHoe nNpousBedeHUe, BEKTOPHOe

npousBedeHne, Yyron Mexny BeKTopaMu; YMeHMe WUCMonb3oBaTb




BEKTOPHbIN 1 KOOPAUHATHBIA METOA, A1 PELLEHNSI FeOMETPUYECKNX

3agad 1 3apad apyrmx y4ebHbix NpegMeToB

13

YMeHne BbIOUPaTb MNOAXOAALUMIA MeTofd AN pelleHust 3anaCu;
MOHMMaHVEe 3HAYMMOCTU MaTeEMATUKN B WU3YYEHUN MPUPOOHBLIX Y
O6LLIECTBEHHbIX MPOLIECCOB U SBMEHUIA; yMeHne pacnosHaBaTb
NposiBNEHNe 3aKOHOB MaTemMaTMkM B  WUCKYCCTBE, YMeHue
NpVBOANTL MPUMEPbl MaTeMaTUY4ECKMX OTKPbLITUA POCCUIACKON U

MUPOBOW MaTeMaTnyYeCKoNn HayKu




NMEPEYEHDb 3JIEMEHTOB COAEP>XXAHUA, MPOBEPAEMbIX HA Eld NO
MATEMATUKE

MpoBepsieMblil 31€MEHT coaepXXaHust

Kop
1 Yucna n BblHUCNEHNA

1.1 HatypanbHble u uenble ynucna. NpusHakn gennmmMmocTu LenblX Ynucen

1o PaunoHanbHble yncna. O6bIKHOBEHHbIE U OeCATUYHble APOOW, NMPOLEHTHI,
' 6eCKOHe4YHble Nepnognyeckne gpoou

13 ApndMETMYECKMI  KOPEeHb  HaTypanbHOW  cTeneHwn. [encteus C
' apnMOMETNYECKNMN KOPHAMWN HATypasnbHOWN CTENEHN

14 CteneHb c uenbim nokasatenemM. CTeneHb C pauvoHanbHbIM NnokKasaTesieMm.
' CsowncTBa cTeneHmn

15 CuHyC, KOCVHYC N TaHreHC 41MCnoBOro aprymeHTa. ApKCUHYC, apKKOCUHYC,

APKTaHreHc 4YncnoBoro aprymMmeHTa

1.6 Jlorapudm yucna. ecatuyHble n HaTypasbHble Iorapngmebl

HencteutenoHble dYncna. ApudmMeTndeckne onepaumm ¢ AeNcTBUTENbHbIMI
1.7 yucnamu. FNpnbnu>xéHHble BblYUCNEHWS, NpaBuia OKpyrneHnsa, Nnpukuagka v

OLEeHKa pe3yfibraTta BblHNCNEHN n

1.8 MpeobpasoBaHre BbipaXkeHn!

1.9 KomnnekcHble Yncna
2 YpaBHeHNsa n HepaBeHcTBa
2.1 Llenble n gpobHo-paLmoHanbHble YpaBHEHNS

2.2 WppaunoHanbHble ypaBHEHUA

2.3 TproHoMeTpuryecKne ypaBHeHNs

2.4 lMokasaTtenbHble N forapnmMnyecKkmne ypaBHeHNs

2.5 Llenble n opo6HO-paumoHasnbHble HepaBeHCTBa

2.6 VppaunoHanbHble HepaBeHCTBa

2.7 MokasaTenbHble 1 norapudmMnyeckne HepaBeHCTBa

2.8 TpuroHoMeTpryecKne HepaBeHCTBa




2.9

CucTembl U COBOKYMHOCTN YPaBHEHUI N HEPABEHCTB

2(')1 YpaBHeHUSA, HepaBeHCTBa U CUCTEMbI C NapameTpamu
2.1
] MaTpuua cnctembl IMHENHBIX YpaBHeHNA. OnpeaennTens MaTpuLbl
3 OyHKUUKN 1 rpadukn
OyHKUMA, cnocobbl 3apjaHna  GyHkuuu. [paduk  dyHkuun. BsanmHo
3.1 obpatHble QyHKUMN. YHETHble K He4yéTHble yHKUMN. [leprnognyeckue
dyHKLMNN
O6nacTb onpegeneHns N MHOXECTBO 3HA4YeHUn PyHKUMK. Hynu dyHKumn.
3.5 [MpoMeXyTKu 3HaKOMOCTOAHCTBA. [1POMEXYTKN MOHOTOHHOCTU (DYHKLMW.
' Makcumymbl ¥ MUHUMYMbl  pyHKUMKN. Hawnbonbllee W HauUMeHbLUee
3HayeHe PYyHKLNN Ha MPOMEXYTKe
3.3 CteneHHasa (yHKUMA C HaTypanbHbIM U LenbiM nokasatenem. E€ csoncTtea
' n rpacouk. CeoncTea u rpadurk KOpHS N-o CTeNeHN
3.4 TpuroHoMeTpuyeckne yHKLUK, X CBONCTBA 1 rpadumku
3.5 lMokasaTtenbHada n norapumMmuyeckas pyHKLUN, X CBONCTBA U rpadunKm
16 Toukn paspbiBa. ACUMNTOTbl rpadukoB GyHKUMA. CBoONCTBa (YHKLWN,
' HenpepbIBHbIX HA OTPE3Ke
3.7 [MocnepoBaTtenbHOCTU, CNOCO6bI 3aA4aHns NocnefoBaTeNbHOCTEN
38 ApudpmeTmyeckans n reomeTpudeckas nporpeccun. dopmyna CRoXHbIX
' NPOLEHTOB
4 Ha4ana matemaTtunyeckoro aHanusa
4.1 MpounsBogHasa yHKuun. NponssogHble aneMeHTapHbIX YHKLMIA
MpumMeHeHe NPOU3BOAHON K NCCNEAOBaHUIO (PYHKLMIA HA MOHOTOHHOCTb 1
4.2 9KCTPEMYMbl. HaxoxpaeHne Hanbosnbllero 1 HauMeHbLUero 3HaveHus
dYyHKLUNN Ha OTpe3Ke
4.3 lMepBoobpasHas. NHTerpan
5 MHo)ecTBa 1 fioruka
5.1 MHO>XXeCTBO, onepaumn Hag MHOXXecTBamn. dnarpammel dnnepa — BeHHa
5.2 Jlorvka




BeposaTHOCTbL 1 cTaTucTnka

6.1 OnucarenbHasa ctatucTnka
6.2 BeposaTHOCTb
6.3 KombunHaTtopuka
7 [eomeTpus
7.1 ®durypbl Ha NIOCKOCTU
7.2 [MpsiMmble 1 NAOCKOCTU B MPOCTPaHCTBE
7.3 MHororpaHHuKm
7.4 Tena n NnoBepxHOCTW BpaLLeHUs
7.5 KoopanHaTbl 1 BEKTOpPbI
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