MYHUIIMNAJbLHOE ABTOHOMHOE 00111e00pa30oBaTeIbHOE YUpeKIeHHEe TOpoa
HoBocnonpcka
«Cpennsisi o01eodpasoBareabHas mkoja Ne 214 umenu E.IL. I'muakmn»

630030, Poccus, HoBocubupckas 0061acte, . HoBocubupck, yi. IlepBomaiickas ,220/1, Tem 8(843) 209-
36-70.

Dnexrponnas moura: S_214@edu54.ru, odurmanbHelii caifr:_http://mkoa 214.pd

Yacts OOITI OO0

Pa3zgen 2.1

PABOYAS ITPOITPAMMA
YYEBHOI'O IPEJIMETA
«'EOMETPUS»

cpeaHee o01ee 00pa3oBaHHUe

HoBocubupck


http://school59.net/
http://школа/
http://school59.net/

IHOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBisieTcss OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLUUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBI€HHOCTH M IMPEAMETOB I'yMaHUTApHOro Iukia. IlockonbKy joruyeckoe MbILLUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTb U ONPOBEPraTh TMIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NPU PEIIEHUH 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpusi» Ha yriiyOJEHHOM YpPOBHE —
pasBUTHE HHIMBHUyalIbHBIX CIIOCOOHOCTEH OOy4aromuxcs MpU H3yYEHUM TEeOMETPUH, Kak
coCTaBJIAIOLIEH NpeaMmeTHON obOnactu «MaremaTnka W MHQOpPMAaTHKa» 4Yepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpuopuTeTHBIMU 3a7jayaMK Kypca F€OMETPUHN Ha YriIyOJEHHOM YPOBHE, PACIIUPSIOIINMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

paciiipeHHe IMpPEACTaBICHUs] O TIEeOMETPUM KaK YacTh MHMPOBOW KYIbTYpbl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I€OMETPHH C OKPYKAIOIIHUM MUPOM;

¢dbopMHpoBaHHE TMPEJICTaBICHUS O TMPOCTPAHCTBEHHBIX (QUrypax Kak O BaKHEHIIHX
MaTeMaTUYECKHUX MOJEIISX, O3BOJISIONINX OMUCHIBATh U U3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasaeny «CtepeomMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMHUpOBaHNE YMEHUS BJIaJETh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

(¢bopMHpOBaHME YMEHHUSl paclo3HaBaTh Ha uepTekaxX, MOJENISAX U B pPEaIbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAIEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMHUpoBaHHE  TOHMMAHUS  BO3MOXKHOCTH  aKCHMOMAaTHYECKOTO  IMOCTPOEHUS
MaTeMaTUYeCKUX TeOopHuil, (pOopMHUpOBaHME MOHHMAHUS POJIU AKCHMOMATHKU HpPHU TMPOBEACHUU
pacCyXIEHUI;

¢dbopMHpoBaHHE yMEHHUS BJaJeTh METOJAaMH J0Ka3aTeJbCTB M AJITOPUTMOB PpEIICHUS,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE pACCYKIEHUS B XOAE pPELICHUS
CTEpEOMETPUYECKUX 33Jady U 3aJad C [PaKTHUECKUM cojepkaHueM, (popMmupoBaHUE
MpEJCTaBICHUs] O HEOOXOIUMOCTH JOKa3aTeNbCTB MpU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B ITPOBEJEHUH I€AYKTUBHBIX PAaCCYyXICHU;

pa3BUTHE U COBEPUICHCTBOBAHWE HHTEJIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcsi, MO3HAaBaTEIbHOW aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBIIUIEHUS], UHTEPEca K U3Y4eHHUIO T€OMETPHH;

¢dopmupoBaHrue (YHKIIMOHAIBHONW T'PAaMOTHOCTH, PEJIEBAaHTHONM T'€OMETPHH: YMEHHS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KM3HEHHBIX CHUTyallUAX M TpU HU3YYEHUM JpPYruX Y4eOHBIX IPEAMETOB, MPOSBICHUSA
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATbHBIX CHUTYyalluid, HCCIEAOBaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIU [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMHU COJIEpP)KATEIIbHBIMUA JIMHUSIMUA yueOHOoro Kypca «[eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TtpeboBaHUE «yMETh ONEPHPOBATH MOHATHSIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHuss denepanbHoil paboueit
IPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPUPOBAHO TAKUM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCAM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJISIET ~ OPraHU30BaTh  OBJIAZCHHE T'COMETPUYECKUMH  IMOHATUSAMH W  HaBBIKAMU
MOCIIEAOBATENbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yUYaroINXCcs, pacupsis
U yrayOusis e€, o0pa3ys mpoYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexox kK U3y4EeHUIO TEOMETPHUH Ha YIITYOJIEHHOM YPOBHE ITO3BOJISICT:

co3iath ycnoBus i aAuddepeHuuanuu oO0ydeHHs, MOCTPOSHUS HHIWBUIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0O€cneyuTh YrayOn€HHOE M3yYyeHUE TEOMETPHUH  Kak
cocTaBJstolleil yaeOHoro npeamera «MaremaTukay;

MOJITOTOBUTH O0YYAIONIMXCS K MPOJODKEHUIO M3YYCHUSI MaTeMaTHKU C y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXIY OOIIUM U MpodeccrOHATbHBIM
o0Opa3oBaHHEM.

Ha un3yuenue yuebHoro kypca «I'eomerpusi» Ha yriyOn€HHOM ypoBHe oTBoauTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 ygaca (3 yaca B Heeno).

Knacc KommuectBo gyacoB B Hefenmo | KommuecTBO 4acoB B roj
10 xnacc 3 102
11 xmacc 3 102
Bceero 204




COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE IOHATHS cTepeoMeTpUn. Touka, Ipsimasi, IIOCKOCTb, ITpocTpaHcTBO. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosioskeHue NpsMBIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapAJIICIIbHBIE U
CKpeluBaroImuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsamsix. [lapamiensHoCTs NPsAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajuleibHbIE IPAMBIE B IIPOCTPAHCTBE, NAPAUIEIbHOCTb TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
IpOEKTHpOBaHue, n3odpaxkenue ¢puryp. OCHOBHbIE CBOMCTBA MapajlICIbHOTO IPOEKTUPOBAHMUSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOICTBa napasienabHbIX II0cKocTel. [IpocTeiime npocTpaHCcTBEHHbIE GUTYpPbI HA IIIOCKOCTH:
TETpa’p, NapajuleIeIuIe], IOCTPOCHUE CEUEHU.

[lepneHIUKYNApHOCTh NPSIMOM M IJIOCKOCTH:  IEPIEHAMKYISIDHBIE IpsIMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOM NEPIEHAUKYIIPHON IIIIOCKOCTH.
OproroHanbHOe npoekTupoBaHue. llepneHauKynsp M HaKIOHHBIE: PacCTOSHUE OT TOYKU N0
IUIOCKOCTH, PACcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIYyphl Ha IIOCKOCTb.
IlepneHquKyISIPHOCT TUIOCKOCTEH: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIocKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYIuIBl B IPOCTPAHCTBE: YIOJI MEXAY MPSAMOU U IIJIOCKOCTBIO, IBYIPAHHBIN YIOJl, TUHEHHBII
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKMX YIJIOB
MHOTrorpaHHoro yria. CBOHCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopemsl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIIA.

MHoOrorpaHHUKH

Bunbl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyailluime Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBenHas Teopema Iludaropa. ITupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHast nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPaMKJia U TPaBUIIbHBIN TeTpasp, KyO. [Ipencrasnenue o
[IPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTadp, JOAEKadAp U UKOCAIP.

Brruucrienue 31€MeHTOB MHOTOIpPaHHUKOB: p&Opa, quaroHaiu, yrisl. [lnomans 00koBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA/1b OCHOBaHMI, TeopeMa 0 O0KOBOM
MOBEPXHOCTU NpsAMOM mpusmsl. [lnomaas 60KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIBLHOU
MApaMUbl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpHsi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUM IPAaBWIBHBIX MHOIOI'DAaHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHHKE: CHMMETPHUS MapajuIe]ICUIEend, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IIPABUILHOU MTUPAMHU/IBI.

BekTophl M KOOPAUHATEI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, NJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOPOB. JICHCTBUS C BEKTOpPAMH: CIOKEHHWE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA c10KeHUs BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pPA3IOKEHUM BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.
11 KJIACC

Tena BpaleHnus

[ToHATHs: UMIMHAPUYECKAs TOBEPXHOCTb, KOHUYECKas TIOBEPXHOCTh, chepuueckas
IOBEPXHOCTh, 00pa3ylolIMe NOBEpXHOCTE!. Tena BpaleHus: IMINHIP, KOHYC, yCeUEHHBINA KOHYC,
cdepa, map. B3aumHoe pacrnonoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIockocTH. Pa3BépTka nnnmHapa u konyca. Cummerpust chepsl
U 11apa.

O6béM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOJIBHOTO
napajjenenunena U cieactsus u3 Heé. OObEM NpsMOM M HAKIOHHON NPU3MBI, LUIUHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOuHanmu Ten BpamieHHs W MHOTOTPaHHHMKOB. [Ipu3Mma, BmHcaHHAas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Inouranpy moBepxHOCTH LMIMHAPA, KOHYyca, Iulomaas cepsbl u e€ yacteil. [lonodue B
npoctpactBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[loctpoenne cedyeHHid MHOTOTPAHHMKOB U TENl BpALEHUS: CEYEHUs MWINHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B ipocTpancTBe. Onepanuy HaJ BEKTOpaMu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHass cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

JBHKEeHHS B IPOCTPAHCTBE

JBwxeHust mpoctpaHctBa. OtoOpaxeHus. [IBiwkeHuss u paBeHcTBO ¢uryp. OO6mue
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMIl: MapaluIeIbHBIA IEPEHOC, LEHTpalbHAs CHUMMETPHS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

cOPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULUU OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TpakJaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTH POCCUICKOM IPa)1aHCKOW MACHTUYHOCTH, YBRKEHUS K MPOLLIOMY H
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHHWE JIyXOBHBIX ILIEHHOCTEM  pPOCCUICKOr0o Hapoja, Cc(HOpMHUPOBAHHOCTh
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUN HAyKu U JESATENbHOCThIO YYEHOI'O, OCO3HAHHWE JIMYHOTO BKJA/a B MOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTHYeCKoe BOCIUTAHME:

ACTETUYECKOE  OTHOIIEHHE K  MHUpPY, BKJIIOYass  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) pusznyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTh YMEHHUSI TPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MIHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATAaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryisipHas (u3ndeckas akTUBHOCTH),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTB K TPYIy, OCO3HAHUE [IEHHOCTH TPYIOIIO0US, HHTEPEC K Pa3InIHbIM cepam
MpoeCCHOHAIBHON JCSITEIIbHOCTH, CBS3aHHBIM C MAaTEMaTHKOW U €€ MPUJIOKCHUSIMH, YMEHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rNYecKoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYphl, TMOHUMAaHHE BIUSHUS COLUAIHHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
J100abHOTO XapaKTepa 3KOJIOTUYECKUX TPOoOIieM, OpUeHTAIlHs Ha TPUMEHEHNE MaTeMaTHUYeCKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INTAaHUPOBAHKE TIOCTYIIKOB U OIICHKU
MX BO3MOKHBIX IOCIIEICTBUM JUIsl OKPYKAIOLLEH CPEJIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:



C()OPMHPOBAHHOCT MHMPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOU KyJIbTYpPOU KaK CPEACTBOM ITO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBbIC YHHBepCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble JlornyecKkue AeicTBus:

BBISIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHUYECKHX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYIMPOBATh U NPeoOPa30BBIBATH CYKICHMS: YTBEPIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIIITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTUBOpPEYHs B (paKTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeJIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTUKH, JENYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAaMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKJIEHUHN (IpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAIlMI0, NPUBOAUTH MPUMEPHl M KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BBIOMpaATh CcHoco0 pemieHus ydyeOHOM 3amauu (CpaBHUBAaTh HECKOJIBKO BapHAaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBble uccienoBarejbCKue 1eHCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKUI HHCTPYMEHT MO3HAHUs, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAUTH CaMOCTOSITEJIBHO ~ CIJITAHUPOBAHHBIM  3KCIEPUMEHT, HCCIEJOBaHUE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OOBEeKTa, SIBJIEHUS, IPOLIECCa, BBISBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENTbHO (pOpMyITUpPOBaTH 0OOOIEHHS U BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEI0BAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcCa, a TAKXKE BBIABUTATh MPEANOIO0KEHHS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Paborta ¢ undopmanmeii:

BBISIBJIATh A€(PULNTHI HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX AJIsl OTBETA HA BOIPOC U IS
pEILIEHNUs 3a1a4H;

BbIOMpaTh MHGOpPMAIMIO M3 HUCTOYHHMKOB PA3IMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGOpMaLMIO, TPEACTaBIATE €€ B pa3iMuyHbIX  (opMmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLIEHUBATh HAAEKHOCTH HMHGOpPMAIMM MO CaMOCTOSTENBHO C(HOPMYITHMPOBAHHBIM
KPUTEPHUSM.

KoMMmyHuKaTHBHBIE yHHBEpPcAIbHbIE YUeOHbIE eliCTBUSA

Oo0menue:

BOCIPUHHUMATh U (hOPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHHM C YCIOBHSAMH U IICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS 110 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B X0/ OOCYXICHHSI 33JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIa€MOH TEMBbI, TPOOIEMBI,
pelaeMoi 3a/1auu, BHICKA3bIBaTh HJICH, HAIICJICHHBIC HA MOMCK PEIICHMS, COMOCTaBJIATh CBOU
CYXJICHUS C CYKICHUSAMU JPYrHMX YYaCTHHKOB JUAIOTa, OOHAPY>KUBATh PAa3JIM4YMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

Hpe[[CTaBJIﬂTI) pe3yJII>TaTBI pemeHI/m 3aJa4u, BKCHepI/IMeHTa, HCCIICAOBAaHUA, HpOGKTa,
CaMOCTOSITENILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe ieiicTBUS

Camoopranmszanus:

COCTABJIAThH IUIAH, AITOPUTM pEIIEeHUs 3ajaud, BbIOMpaTh CHOCOO pemeHus ¢ y4éTom
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

BJIaJIeTh HaBbIKaMM MTO3HABATEIBHOM pedIieKCUU KaKk OCO3HAHUS COBEPIIAEMbIX JeHCTBUM
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOaMU CaMONIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysibTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTHh IIPH PEUICHMM 3aJadd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HAIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa €U M YCIOBHUSAM, OOBSACHATh TNPUUYHHBI
JOCTHOKEHUS UM HEAOCTIKEHHSI Pe3yIbTaTOB AeSITeIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OL[CHKY
nproOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEILHOCTD:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ MHIUBUAYAIbHON pabOThI MpU
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTbh BHIbl padoT, JOrOBApHBATHCS, OOCYXIATh
MIPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHST HECKOIBKUX JTFOJCH;

y4acTBOBaTh B IpyHNHOBbIX (hopmax paboThl (00CyXIeHUsA, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAMHA KOMaHJbI, OLIEHUBATh KayeCTBO CBOETO BKJIaJa B OOLIMI MPOXYKT MO KPHUTEPHSM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

INPEAMETHBIE PE3YJIbTATHI

K xonity 10 kaacca o0ydarommiicss HAyYUTCS:



o CBOOOJTHO OIEPHPOBATH OCHOBHBIMHM TMOHATHUSMH CTEPEOMETPUU TPU PEIICHUU
3aJa4 U IPOBEJCHUN MaTEMaTHUYECKUX PACCYKIECHUM;

. IIPUMEHATh AKCUOMBI CTEPEOMETPUM M CIEICTBUS M3 HUX IPU PELICHUU
F€OMETPUUYECKHX 3a/1a4;

. KJIacCU(UIIMPOBATh B3aMMHOE DACIOJIOKEHHE TMPSMBIX B IMPOCTPAHCTBE,
IIJIOCKOCTEN B IPOCTPAHCTBE, IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

. CBOOOZHO OMNEpUPOBATH IMOHSATUSMH, CBA3AHHBIMU C yIjaMH B IMPOCTPAHCTBE:
MEXy NPSMBIMH B IPOCTPAHCTBE, MEXAY IPSIMON U TNIOCKOCTHIO;

. CBOOOJHO ONEPUPOBATH MOHATUSMU, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;

. CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOIPaHHUKOB (IIpU3Ma, MUpaAMUAA,
IPSAMOYTOJIbHBIN TTapaslIe/IeuIe], Ky0);

. KJIacCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS ISl KJIaCCU(DUKAIUY;

. CBOOOZHO OMEpUPOBATh MOHSTHUSMHU, CBSI3AaHHBIMU C CEYEHHEM MHOTOIPAaHHUKOB
IIJIOCKOCTBIO;

. BBIIIOJIHATh MapajulesIbHOE, LEHTPAJIbHOE W OPTOTOHAJIbHOE HPOEKTHUPOBAHUE

¢Guryp Ha IOCKOCTh, BHIIOJIHATH N300paXkeHUs! (PUTyp Ha IIOCKOCTH;

o CTPOUTh CEYEHUS MHOTOTPAHHUKOB pPA3JIMYHBIMM METOJAaMH, BBINOJIHATH
(BBIHOCHBIE) IIJIOCKME YEPTEXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEPXY, COOKY,
CHU3Y;

. BBIUMCIIATh IUIOIIAAM IOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, NUPAMUJA),
F€OMETPUUECKUX TeJl C MpUMEHEHNEM (opMyT;

. CBOOOJHO ONEpPUPOBATh MOHITUSIMH: CUMMETpPHUS B MPOCTPAHCTBE, IIEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

. CBOOOAHO  ONEpPUPOBaTH IOHATUSMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOPJMHATAaM B IIPOCTPAHCTBE;

. BBIIIOJIHATH ICUCTBUS HaJl BEKTOPAMU;

. pemaTh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUN M HaXOXIACHUE

TCOMETPHUICCKUX BCIIUYUH, MPUMEHAA U3BECTHBIC METOAbI TP PCIICHUN MATEMATUYCCKUX 3aaa4
MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIO’KHOCTH;

o NPUMEHATh  MPOCTEUIME  TpOTpaMMHBIC  CpPEJICTBA W DJIEKTPOHHO-
KOMMYHHKAITUOHHBIE CHUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKHX 3a/1a4;

o U3BIIEKAaTh, TMpPeoOpa3oBBIBATH W HMHTEPIPETUPOBATH  WHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PHUTYpax, MPEICTABICHHYIO HA YePTeKax U PUCYHKAX;

o NPUMEHSTh TMOJTYYCHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAJIU3UPOBATH
pealilbHbIe CHUTYyallMd, TMPUMEHSATh UW3YYCHHbIE TIOHATHS B TMpOIEcce TIOUCKA pelleHus
MaTeMaTHu4ecku cHhopMyIHMpOBAHHON MPOOJIEMBI, MOIETUPOBATh PeabHbIE CUTYallUH Ha SI3bIKE
TEOMETPHH, HCCIIeIOBATh TOCTPOCHHBIC MOJICNIN C UCITOJIb30BAHUEM T€OMETPUICCKIX MTOHATHH U
TeopeM, armmapata anreOpbl, peliaTh MPAKTHYECKHE 3a/ladd, CBSI3aHHBIE C HAXOXKJICHHUEM
TEOMETPHUYECKUX BEIUYUH;

o HUMCTb MPCACTABJIICHUA 06 OCHOBHBIX 3Tarax pa3sBUTUA 'COMCTPUU KaK COCTaBHOU
4acTH (QpyHJAaMeHTa pa3BUTHS TEXHOJIOTHIA.

K xonity 11 kiacca o0ydarommiicss HAydYnuTCS:

° CBOGOI[HO OIICPpHUPOBATH IIOHATUAMU, CBsI3aHHBIMU C LIPIJIHHI[pH‘-IGCKOfI,
KOHHYECKOU U c(hepruiIecKOi TOBEPXHOCTIMH, OOBSICHATH CITIOCOOBI MOJTyUCHNS,



. OTEpUPOBATh TMOHITHSIMH, CBS3aHHBIMA C TEJIaMU BpAIICHUS: [IHIUHAPOM,
KOHYCOM, c(epoii u mapowm;

J pacro3HaBaTh Tela BpamieHus (IMIMHApP, KOHYC, cdepa U map) U OOBICHSITH
CHOCOObI MOJTYyYEHUS TeJl BPaLCHUS;

J KJIacCCU(UIIMPOBATh B3aUMHOE PACIOI0kKeHUE cephl U MIOCKOCTH;

. BBIUMCIISTh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHHUKOB ¥ TEJl BpallleHUs, 00BEMBI U

VIO TOBEPXHOCTEH MHOTOIPAHHUKOB M TeJl BpAIICHHS, TE€OMETPUYCCKUX Tel C
pUMEHEHUEM (OPMYIT;

. CBOOOIHO ONIEPUPOBATH NOHATHUSIMH, CBI3aHHBIMUA C KOMOMHALIUSIMH TEJI BPaIlCHUS
U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIIMCAHHBIA B cepy M OMHCAHHBIN OKoJio cdepsl, chepa,
BIIMCAaHHAs B MHOTOTPAHHUK HJIU TEJIO BPAIICHHUS,

° BBIUMCIIATh COOTHOIICHUS MEXKIY IUIOMAQISIMH IMOBEPXHOCTEH W 00bEMaMu
MMOIOOHBIX TEIL,

° nU300paxarh M3ydaeMbie (UTYPHI, BHIMOIHITH (BBIHOCHBIC) TUIOCKHUE YSPTEKH U3
PHCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Yy, CTPOUTH CCUCHHS TeI
BpalllCHUS;

o U3BJIEKAaTh, HMHTEPIPETUPOBATH U  MpeoOpa3oBbIBaTh  MHGOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HA YePTeKax U PUCYHKAX;

o CBOOOJHO OMEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

. BBITIOJIHSITH OIl€paIliy HaJl BEKTOPAMH;

J 3a/1aBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

J pemiaTh TEOMETPUYECKHE 3aJadil Ha BBIYUCICHHE YTJIOB MEXIY MPSMBIMU H

TUTIOCKOCTSIMU, BBIYHCIICHHE PACCTOSIHUM OT TOYKH JIO TUIOCKOCTH, B IIEJIOM, Ha TPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHNH;

. CBOOOIHO ONEPUPOBATHh MOHITHSIMH, CBI3aHHBIMH C JBM)KCHHEM B MTPOCTPAHCTBE,
3HATh CBOMCTBA JBUKECHHUI;

. BBITIOJHATH M300pa’kKeHUs MHOTOTPAHHUKOB U TeJl BPAIlleHHUs MPHU MapaieTbHOM
NepeHoce, IeHTPAIbHON CUMMETPUH, 3epKabHOM CHMMETPHH, IIPU MOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHus OI00MS;

o CTPOUTh CEUEHUS MHOTOTPAHHMKOB M TN BpAIICHHs: CEUSHUs WIHHJpA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHsS KOHyca (TmapajjieibHbie OCHOBAHHUIO M
MIPOXOIATIME Yepe3 BEPIINHY), CCUCHHS MIapa;

. HCITOJIB30BAaTh METO/IbI TIOCTPOEHHUSI CEYEHUI: METO/I CIIEJOB, METO/ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEN TIIIOCKOCTH;

. JTIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHNUS,

. INPUMEHSTh reoMeTpuueckue (PakThl AJI pelIeHUs CTEePEeOMETPUYECKUX 3ajad,

npeamnojgararomux HECKOJIBKO MIaroB pCuICHUs, €CJIU YCIIOBHA NPUMCHCHHA 3a/laHbI B SIBHOM H
HEesIBHOHU (opMme;

° pe€umiaTh 3aJa4d Ha JOKa3aTCJIbCTBO MAaTCMATUUYCCKHUX OTHOIIIEHUH K HaXO0XJICHUC
TCOMCTPHUYCCKUX BCIIUYNH,

J HNPUMEHATH IPOTPAMMHBIE CPE/ICTBA U AIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI
IIPY PELICHUU CTEPEOMETPHUECKUX 3aj1ay;

° MNPUMCHATH IIOJYYCHHBIC 3HAHUA Ha HNPAKTUKE. CPpABHHUBATL, AHAJIM3UPOBATH U
OLICHUBATh PpPCAJIbHBIC CUTyalluU, IMPUMCHATb HU3YYCHHLIC IIOHATHUA, TCOPCMBI, CBOMCTBA B
Ipolecce MOWCKA PEIICHHS MaTeMaTH4ecKd CPOPMYIMPOBAHHOM MPOOIEMBI, MOAEIHPOBATH



pEalbHBIE CHUTyallUM Ha A3BIKE TE€OMETPUHM, MCCIEAOBAaTh IIOCTPOCHHBIE MOJENH C
MCII0JIb30BaHUEM F€OMETPUUECKUX TOHITHI U TEOPEM, allrapara ajareOpsl, pelarh IpakTHUECKUe
3a/1a4M, CBA3aHHBIE C HAX0XKICHUEM I'€OMETPUYECKUX BEJIIMYNH;

J UMETb MPE/ICTaBICHUSI 00 OCHOBHBIX ATalaxX Pa3BUTHUS F€OMETPHH KaK COCTaBHOM
yacTu (pyHAAMEHTa pa3BUTHsI TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TeOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe u 15 1
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpeHME, O606III€HI§C " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OcHoBHbIE TIpaBUIIa
n300pakeHNs Ha pUCYHKE
TUIOCKOCTH, MapaJuIeIbHbBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

Ioustus CTCPCOMCTPHU: TOUKA,
npsimasi, IJI0CKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeIuHbI OTpe3Ka
[TonsaTHA: nepecekaromuecs
IIJIOCKOCTH, TEPECEKAIOLIUECS
npsiMasi ¥ MI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

[TonsTus: nepecexaronuecs
IIJIOCKOCTH, IIEPECEKAOIIUECS
npsiMasi ¥ IIOCKOCTh;
MOJYIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIINX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

MIPOCTPAHCTBEHHBIX (pUTyYD,
HECYIIECTBYIOUINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHUE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOINUX 00HEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUHU U
MIePBBIE CIIEICTBUS U3 HUX

AXCHOMBI CTCPpCOMCTPUU U
ICPBLIC CICACTBUA U3 HUX

https://m.edsoo.ru/IDKRA603N

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CrniocoOblI 3a1aHust IPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/AQXIJXEDYR

10

11

N3o0pakenue ceueHunit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pEbpa. N3o0pakenue
IepeceyeHus MOTyYEHHBIX
mIockocTeil. PackpammBanne
MMOCTPOEHHBIX CEUCHUI
pa3HbIMH LIBETaMU

N3o6paxeHue cedeHuit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE TTPOXOASAT Yepe3 UxX
pé6pa. Nzobpaxkenue
NMEPECCUCHUA MOJTYUCHHBIX

https://m.edsoo.ru/EVUE9AZ7J

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0OCKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEUEHUI
pa3HbBIMU LIBETaMU

12

13

N3o0paxeHune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxkeHue
MepeceUeHUs MOTyYCHHBIX
iockocteil. PackpammBanue
MOCTPOCHHBIX CCUCHUI
Pa3HBIMH [IBETaMU

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MTPOXOASAT Yepe3 Ux
pé6pa. N3obpaxkeHue
IepeceyeHus MoayYEHHBIX
IJI0CKOCTeN. PackpammBanue
MMOCTPOEHHBIX CEUCHU I
Pa3HbIMU LIBETaMU

https://m.edso0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

14

15

16

Meron cnenoB Ui TOCTPOECHUS
CEUYEeHUN

Meton crnenoB uist IOCTPOEHUS
ceueHuil. CBoicTBa
[IEpECCYCHUN NIPSIMBIX U
IIJIOCKOCTEN

Meron cnenoB s OCTPOEHUS
ceueHuii. CBoiicTBa
[IEpECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
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18

19

20

21

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YepTEXKel U 3aInch
11aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe no Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEepTEXKei U 3aInch
1aroB MOCTPOSHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEepTEXKe U 3aIuch
1aroB MOCTPOEHUS

[ToctpoeHue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXkKEH 1 3anuch
I1aroB MOCTPOCHUS

[ToBTOpEHME INIAHUMETPUU:
Teopema o mponopUuOHaIBHBIX
otpeskax. [lomobOue
TPEYrOJIbHUKOB

https://m.edsoo.ru/HFW6370DR

https://m.edsoo.ru/L62FFLCBW

https://m.edso0.ru/JIAQIJNZCX

https://m.edso0.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuers! B
CEUEHUSX Ha BBIHOCHBIX
yeprexax. Mcropust pazButus
IUIAHUMETPUH U CTEPEOMETPUN

https://m.edso0.ru/TP9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

23

KonrponsHas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

https://m.edsoo.ru/EBLE09SZ1

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs npsiMple.
[Ipu3Haku CKpeIMBarOIIUXCS
npsmbix. [Tapannenbubie
MpsiMbIE B IPOCTPAHCTBE

https://m.edso0.ru/TYO90QBHKY

25

26

27

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napasieIbHON JaHHOW MPSMOH,
MPOXOASAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAaIllel Ha
JlaHHOU npsiMoil. Jlemma o
MEePECCUCHUH MapalIeIIbHBIX
MPSIMBIX TTOCKOCTHIO

[TapamienbHOCTB TPEX MPSMBIX.
TeopeMa 0 TpEX nmapayIenbHbIX
npsAMbIX. Teopema o
CKpCHIUBAIOINXCA ITPAMBIX

[TapamensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJlIEJIbHOTO
IIPOCKTUPOBAHUS.
N306paxenue pazHbIx Guryp B
MapajuieIbHON IPOEKIINU

https://m.edsoo.ru/CYUQMU9K?9

https://m.edsoo.ru/TRPMZB3MZ

https://m.eds00.ru/03GR50WZV



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV

28

[MenTpansHas npoekuus. Yroiui ¢
COHAIPaBJICHHBIMUA CTOPOHAMH.
VYron Mexay npsMbIMU

https://m.edsoo.ru/Z5FPAG6SHI

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
IIPOCTPAHCTBE

https://m.edso0.ru/7W31COFG6

30

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipru3nak
[IapaJUIEIbHOCTH IPSIMOU U
mockocTH. CBoMCTBA
[IapaJUIEILHOCTH IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUEC U JOKAa3aTCIbCTBO,
CBSI3aHHBIE C MapAJUIEITBHOCTHIO
MPSAMBIX U IIOCKOCTEHN B
MIPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MIPOXOAAIIETO Yepe3 JaHHYIO
IPSAMYIO Ha YepTexKe U
MapajuIeIbHOTO APYTron
npsAMoH. Pac4€r oTHOIIEHUI

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas npoekuus,
MMPUMEHCHUC IJId ITOCTPOCHUA
ceueHHi Kyda u
napaenenunena. CBoicTa
napaiesienumne1a 1 mpu3Mbl

https://m.eds00.ru/930T7FLSK



https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky napaieIbHOCTH
JIBYX TIJIOCKOCTEH

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAILIEH Yepe3 TOUKY, HE
MIPUHAUICKALYIO TAHHOU
IIJIOCKOCTH U CIIECTBUS U3 HEE

https://m.edsoo.ru/2WG4W4XNO

36

CaolicTBa napamienbHbIX
TUTOCKOCTEH: 0 MapauIeIbHOCTH
MPSIMBIX TIEPECEUCHHS TTPU
[epeceueHu’ JIByX
napajiesIbHbIX MIOCKOCTEH
TpeTbhel

https://m.edso00.ru/3KIKV3ROG

37

38

CaolicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKJIFIOYEHHBIX MEXKIY
napaieIbHbIMU TIOCKOCTSIMM;
0 IepeceyeHH MpsIMOi ¢ ABYMS
napajuieIbHBIMA TUTOCKOCTSIMH

IToBTOpEHME: TEOpEMA
ITudaropa Ha mockocT!

https://m.edso0.ru/QLA4PYRAT

https://m.edsoo.ru/9VJZIWC6J

39

40

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a u
MIPSIMOYTOJIBHOTO
napajulesIenune1a

https://m.edsoo.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ7850Q



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

41

Brrunciienue 1iMH OTPE3KOB B
KyOe U MpsIMOYTOJIbHOM
napajuieJenumnene

https://m.edsoo.ru/FZBZVVPOEC

42

[lepnieH IUKYIAPHOCTD NPAMON
u mnockoctu. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPAMOM
U IUIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3

43

[lepnieH IUKYIAPHOCTD NPAMON
n mockoctu. [Ipu3nak
MEPIEHIUKYISIPHOCTH IIPAIMOM
U IJIOCKOCTH

https://m.edso0.ru/K38BG31ZH

44

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

https://m.edsoo.ru/\WF3MTS4E5

45

46

47

48

Ilnockoctu n
IEPIEHINKYIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

IInockoctu n
MEePIEHIUKYISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKaX

[lepnieHIuKynAp M HAKIOHHAS.
IlocTpoenue nepneHaukysapa
13 TOYKH Ha MPSIMYIO
[lepnieHiuKynsip 1 HAKJIOHHAS.
[TocTpoenue neprneHuKyispa
13 TOYKH Ha MPSIMYIO

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo.ru/S1VI9AWIW3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/211TUD45PR



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepIeHIuKYIIApax (Ipsmas u
oOparHas)

https://m.edsoo.ru/IPCG564WN

51

52

53

VYron mexny
CKPEUIMBAIOIIUMHUCS TPSIMBIMU

[Touck neprneHuKyIspHBIX
MPSIMBIX C TIOMOIIBIO
MePIEeHIUKYISPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHHE

https://m.edsoo.ru/K4EHQ3E9E

https://m.edsoo.ru/EBYVPSMSI

https://m.edso0.ru/GP0ZX8VHE

54

[Toctpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

https://m.edsoo.ru/F5ZMOA1AE

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

https://m.edsoo.ru/T50FUDOQOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
[InmockocTn cummeTpuil B
MHOT'OrpaHHUKax

https://m.edsoo.ru/N77K7ZM8K



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepnesauKyJIApHOCTH
IIPSIMON U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU

https://m.edsoo.ru/L9E703U3V

58

HpaBI/IJIBHLIe MHOTI'OIpaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

60

61

[IpaBuiIbHBIE MHOTOTPaHHUKH.
Pacué€r paccrosinuii OT TOUKH
710 IJIOCKOCTH

Crnioco0sI OMyCTUTH
MEePIEHIUKYIISIPbl: CHMMETPUS,
CIIBUT TOYKH MO MapaIeIbHON
IpsAMOI

CaBur no HenapauieIbHOU
MPSAMOM, U3MEHEHHUE
paccTosHuI

https://m.edsoo.ru/TJISUOWZTH

https://m.edsoo.ru/DHFUCBWO6

https://m.edsoo.ru/9OANVFE9E

62

KonTponbnas padora
"B3aumHoOe pacnonoxenue
IPSIMBIX U IIJIOCKOCTEN B
nmpocTpaHcTae”

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: yrom Mexay
IMpsAMBIMHA HaA IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

https://m.edso0.ru/SKORHWDFQ

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAOIIUMHUCS ITPAMBIMU
B IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
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https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7

65

['eomeTpuueckue MeToabl
BBIUHCIICHHS YTJIa MEXTY
MPSIMBIMUA B MHOTOTpaHHHKaX

https://m.edso00.ru/3U40237CK

66

JIByrpansbiii yroa. CBoicTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO

yria

https://m.edsoo.ru/8H4CYFABO

67

68

69

70

71

[lepnenqukynspHbIC
miockoctd. CBOMCTBA B3aUMHO
HepHeHIII/IKYHSIpHI)IX
IIOCKOCTEH

[Tpu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepECEUECHUS ABYX IUIOCKOCTEN
NEPIEHIUKYIJIPHBIX TPEThel
IJIOCKOCTH

IIpssMoyTONBHBIM
napaiesienunen; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuieJIienuneaa

Teopema o0 nuaroHaIu
MPSIMOYTOJILHOTO
napajulesienunes1a u cieCcTBUe
n3 Heé

CrepeomeTpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBA3aHHBIE CO B3aNMHBIM
PACIIOJIOKCHHUEM TIPAMBIX U
TUTOCKOCTH

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQA43F

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/EST10AD6I

https://m.edsoo.ru/4ATBYU36HZ



https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ

72

IToBTOpEHuUeE:
CKPEILMBAIOIINECS IPSIMBIE,
IapajuleNIbHbIE IIJIOCKOCTH B
CTaHJapPTHBIX MHOTOI'PaHHUKAX

https://m.edso00.ru/TL947D6WK

73

74

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX,
paccTosiHue MEXy
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
B IIPOCTHIX CUTYAIUSIX

PaccrostHuEe OT TOYKH 1O

INUIOCKOCTH, PACCTOSAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/YFWZTOREN

https://m.edsoo.ru/MWV5GN48EIM

75

Beruucnenue paccrosHun
MEXKIy CKPEIUBAOIIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEePIEHUKYIISPHON IIJIOCKOCTH

https://m.edsoo.ru/5SW9VIIHMD

76

Tpéxrpannsiii yrou,
HEpaBEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema IIugaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB
JUIsL TPEXTPAHHOTO yriia

https://m.edso0.ru/3SAXGHNLQ4J

77

78

DneMeHTHI chepuyecKoit
T€OMETPHH: TeOIC3NUECKUE
JUHUY Ha 3emiie

KonrtponbHas padora "Yrisl u
paccrosiHus"

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/AIRTWZ59YU
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CucreMaTusaiis 3HaHUH

79 "MHOrorpaHHuK 1 €ro 1 https://m.edsoo.ru/VVC3UOAK3B
3J€MEHTHI"

80 Hipaniza. Buztst mpasis. 1 https://m.eds00.ru/J3R0247EQ
[IpaBunbHas nupamua

81 Hpuswa. IpsMas 1 HakTOHKas 1 https://m.edsoo.ru/JNDHOO8EQ
npusmsl. [IpaBunbHas npusma
[Ipsmoit napamienenunes,

82 MPSIMOYTOJIbHBIN 1 https://m.eds00.ru/L8803LZGS
napaiesnenunes, Kyo

83 DBIYICILIC MHOTOFPAHHIKH. 1 https://m.eds00.ru/BATOMDULD
Teopema Ditnepa
Bbinmykiiple MHOTOTpaHHUKH.

84 Teopewma Siiuepa. lpasibibie 1 https://m.edso0.ru/QOMX9GALS
Y TIOJTYTIPaBUIIbHBIC
MHOTOTPaHHUKH

85 Konrponsuas pabora 1 https://m.edsoo.ru/3N52B3TEM
"MHororpaHHukun"

86 Horsrie pekTopa Ha I0CKOCTH 1 https://m.edsoo.ru/LRBSE3B09
U B IPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo0.ru/MNTSX2XL 8

88 Pa3nocTe BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBuio napamenenumnena 1 https://m.edso0.ru/XS6AN7LA2

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/MJUH128L R
Paznoxenne BexTopa 1mo 6asucy

91 TpEX BEKTOPOB, HE JIKAIIUX B 1 https://m.eds00.ru/U760IDCTG
OJTHOM TJTIOCKOCTH

92 CkansipHO€ pou3BeieHne 1 https://m.edsoo.ruJZ46VVNC71
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Beruucnenue yria Mexay

93 1 https://m.edsoo.ru/IlU5196 UQP
BEKTOPaMH B IIPOCTPAHCTBE
n o

94 POCTCHIIIIE 3a1atH ¢ 1 https://m.edso0.ru/FIXV79T8B
BEKTOpaMHU
n N

95 POCTCHILIE 3aIatut ¢ 1 https://m.edsoo.ru/JCWURNGO01
BEKTOpaMH
n o

96 POCTEMIINE 3aAan © 1 https://m.eds00.ru/BEHWOELKS
BEKTOpaMH
n .

97 POCTCHIIIE 3aIatH ¢ 1 https://m.edso0.ru/P3W8WZZSY
BEKTOpaMHU

000

98 060 HvleHHe 1 crcTeMatisanit 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUU
00600

99 ODICHHC 1 CHETEMATHSALIA 1 https://m.eds00.ru/XXBTFPSWL
3HAaHUU

100 HToroBast KOHTpOJIbHAS paboTa https://m.edsoo.ru/SFGPDWNKO

101 HToroBas KOHTpoJIbHAs paboTa https://m.eds00.ru/X3ZG8A6SO

102 O6O6HUIGHH€ 11 CHCTeMaTH3aIHA 1 https://m.eds00.ru/931AWXEK1
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Konrpoapusie  Ipakruteckue u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BEKTOpa Ha 1 https://m.edsoo.ru/WERSDSI14U
IJIOCKOCTH U B ITpocTpaHcTBe"

2 Hosroperine Tembt "CKaJ:ﬂpHoe 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpEHUE TEMBI

3 "Borurcnenue yria Mexay 1 https://m.eds00.ru/55KY41LVG
BEKTOpPaMHU B MPOCTpAHCTBE"
[ToBTOpEHME TEMBI

4 "YpaBHeHHE NPAMOH, 1 https://m.edsoo.ru/U20HPUSE6W
IIPOXOJALIEH uepe3 1Be TOUKH"
YpaBHEHHUE IOCKOCTH,

) HOpMaJlb, YpaBHEHHUE 1 https://m.edsoo.ru/VYIH8TERW
IJIOCKOCTH B OTPE3Kax
VYpaBHEHME MIIIOCKOCTH,

6 HOpMaJb, ypaBHEHHE 1 https://m.edso00.ru/541910WGX
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeeHue 1 https://m.edso0.ru/NTYOG2APM

8 JIMHEIHEIC HEpABEHCTEY, 1 https://m.eds00.ru/S4EQ7JQBE
JUHEITHOE IpOrpaMMUpPOBaHUE

9 JlMneiiible HEpapeHCTRa, 1 https://m.edsoo.ru/VPKWBB4AA

JIMHEHHOE nporpaMMupOBaHuC



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA

10

AHaIUTHYECKUE METOIBI
pacuéra yria Mex1y IpsIMbIMH
B MHOT'OTpaHHUKaX

https://m.edsoo.ru/KHJ20M3PV

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOT'OTPaHHUKAX

https://m.edsoo.ru/DDXUUAIA5S

12

13

14

dopMya pacCTOSIHUA OT
TOYKHU JO IINIOCKOCTH B
KOOpAUHATax

Haxoxxaenue pacctossHuil ot
TOYKH JI0 TJIOCKOCTH B KyOe
Haxoxaenue pacctossHuil ot

TOYKH JI0 TIOCKOCTHU B
MIPaBIJIbHON MHUpaMuUje

https://m.edsoo.ru/SG451UUG1

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

15

KonTponbnas padota
"AHanutuyeckas reomeTpus”

https://m.edso0.ru/SNGI1GHFM

16

17

Ceuenns MHOT'OI'paHHUKOB:
CTaHAAPTHBIC MHOTOT'PaHHHUKH

Ceuenns MHOT'OI'paHHUKOB:
METOJ CIICI0B

https://m.edso0.ru/219603NHQ

https://m.edso00.ru/52XG02J5B

18

CeueHust MHOTOIpaHHUKOB:
CTaHJIapTHbIE MIIOCKOCTH,
IepeceyeHus NpsMbIX U
IIJIOCKOCTEN

https://m.eds00.ru/CUP7TCPXQ

19

[TapamiensHbIe psIMBIE U
IUIOCKOCTH: MapaJulebHbIe
CCUCHUA

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP

20

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: pacyéT OTHOIIEHUH

https://m.edso0.ru/O71ROIJFI

21

22

23

24

[TapamienpHble IpsIMBIE U
IJIOCKOCTH: YIJIBI MEKITY
CKpCHIMBAOIHUMUCA ITPAMBIMU

[lepnieHIuKyNIApHBIE IPSIMBIE U
IJIOCKOCTH: CTAaHJAPTHBIC M1aphbl
NIEPIEHIUKYISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOI'PAHHUKOB

[lepnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
MePIEHIUKYISIpax
[lepnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIUH
B MHOT'OTpaHHUKaxX

https://m.edsoo.ru/26EPTM74A

https://m.edsoo.ru/YQUVT6EVZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpenue: momanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
noo0us

https://m.edso0.ru/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI
IUIS TUTOILA/IeH, COOOpakeHus
no100us

https://m.edso0.ru/1ZYRNNIKV

27

[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms

https://m.edsoo.ru/HWHVENLOO



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

28

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

https://m.edsoo.ru/X2HRM9HD4

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEeHUS MOA00uUs

https://m.edsoo.ru/8H4ELY9N6

30

KonTponbHas padbota
"[ToBTOpeHwMeE:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

https://m.edsoo.ru/SSUW1IWWV1

31

32

33

34

35

O05BéM Tenta. O0beM
PSIMOYTOJIBHOTO
napasuiesieure/a

3anaun 00 yABOCHUHU Kyda, O
KBajIpaType Ky0a; 0 TPUCEKIIUN
yria

CrepeoMeTpuueckue 3aaauu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienumneaa
[Tpuknanueie 3anaym,
CBSI3aHHBIE C BEIYHCIIEHUEM
00BEMA MPSAMOYTOTBLHOTO
napajuieNienuneaa

OO6BEM IpsIMON TPU3MBI

https://m.edsoo.ru/6UXGO0RC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G

https://m.edso0.ru/8AILOYHYJ



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB MPSMON TIPU3MBI

https://m.edsoo.ru/1D8HV54A9

37

[Ipuxnagueie 3a1auu,
CBsI3aHHBIE C 00BEMOM MPSMOK
IIPU3MBI

https://m.edsoo.ru/QlY C4F8I1U

38

39

40

Brruncnenme 06bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

Brruucnenne o0bEMOB TeI €

MIOMOILBIO OTIPENIENIEHHOIO
uHTerpana. O6bEM NupaMu/Ibl

dopmyna 00bEMa MUPaMUIbL.
OTtHoleHne 06beMOB TUPAMUJ]
C 00LIMM yTJIOM

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJILCMKS8N

https://m.edsoo.ru/AL3PODC9E

41

dopmyna 00bEMa MTUPAMUIBI.
OTtHomeHne 00beMOB TUPAMU]]
C 00LIMM yTJIOM

https://m.edso00.ru/SGOOAJRNY

42

CrepeomeTpruecKkue 3a1aum,
CBSI3aHHBIE C 00bEMaMU
HAaKJIOHHOH IPU3MBbI

https://m.edsoo.ru/7TRSRHWOQO7

43

44

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BLEMaMU
MTAPAMUTBI

[IpuknagHeie 3a1a4u 1Mo TeEMe

"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

https://m.edso0.ru/SF480DTS6

https://m.eds00.ru/9SF6OYYVX



https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX

45

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM TTHPAMUIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne 00BHEMOB.
Beruncienue paccTosHus 10
IUIOCKOCTH

https://m.edsoo.ru/I39CX03CP

47

48

49

Kontponbnas padota "O0bEM
MHOrorpaHHuka"

HunuHapuaeckas
MOBEPXHOCTh, 00pa3yroIne
IAJTUHIPHYECKOM
MMOBEPXHOCTH

Hunuuap. Ipsamoii kpyroBoi
i ap. [Tnomans
MOBEPXHOCTH IMIIUHIPA

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVWA4KY55

50

Konnueckas noBEpXHOCTB,
oOpa3zyromire KOHM4YeCKOU
nosepxHocTu. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

52

53

CeueHue KOHYyca TJIOCKOCTHIO,
MapajieIbHOMN MJIOCKOCTH
OCHOBAaHUsA

VY ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCE€UEHHBIX KOHYCOB

ITnowane OOKOBOMI
MMOBEPXHOCTHU U TOJTHON
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/EOVSHALSL

https://m.edsoo.ru/QVKWVDCTE

https://m.edsoo.ru/AWKB9E4ANE



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE

54

ITnowans 0OKOBOMI
MMOBEPXHOCTHU H ITOJHOU
ITOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U
BBIYUCIICHUC, ITIOCTPOCHUCM
CCUCHMI IIWIMHApA, KOHyCa

https://m.edso0.ru/QZVH5EXL9

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTenbCTBO U
BBIYUCIICHUC, ITIOCTPOCHUEM
CEUYEHU LIWIMHAPA, KOHYCa

https://m.edsoo.ru/AKF6PW62W

57

58

[Ipuknanneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHPOM

[Ipuknagneie 3a1a4m,
CBSI3aHHBIC C IMJIMHIPOM

https://m.edsoo0.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

Ilepeceuenue cepsl 1 mapa ¢
iockocteio. Kacanue mapa u
cepsl IIIOCKOCThI0. Bua u
n300paxkeHue mapa

Ilepeceuenue cepsl u mapa ¢
iockocteio. Kacanue mapa u
cdepsl mIIocKoCThI0. Bua u
n300paxkeHue mapa

YpaBuenue chepsl. [Tnomap
cdepsl u e€ yactei

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFSNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

63

Cummetpus cdepsl u mapa

https://m.edso0.ru/6E6GX0YJS



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS

64

65

66

67

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTenbCTBO U
BBIUUCIICHUE, CBSI3aHHBIE CO
cdhepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

CrepeoMeTpHyecKHe 3a1a9i Ha
JI0Ka3aTeNbCTBO U
BBIUUCIICHHE, CBSI3aHHBIC CO
cdhepoii u mapom,
IMOCTPOEHUEM UX CEUCHUH
IUTOCKOCTBIO

IIpuknansble 3anauy,
CBsI3aHHBIE cO chepoi u
apom

[ToBTOpEHME: OKPYHKHOCTH HA
IJIOCKOCTH, BBIYMCIIEHUS B
OKpPY>KHOCTH, CTaHJapTHBIE
no00us

https://m.edso0.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9]

https://m.edsoo.ru/EJ20DAVEJ]

68

Pazmuunsblie KOM6I/IHaHI/II/I TCII
Bpali€HusA 1 MHOTOTPaHHUKOB

https://m.edso0.ru/LE7933LXX

69

70

3amaun o Teme "Tena u
MOBEPXHOCTHU BpaleHus"
3amauu no Teme "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9

71

KonTponbnas padora "Tena u
MOBEPXHOCTHU BpareHus"

https://m.edso0.ru/33W222M63



https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63

72

O6béM mummHIpa. Teopema 00

00BEME TIPSAMOTO ITUITUHIPA

https://m.edso0.ru/1ZN2S6ZMO

73

74

75

Brrunciienne 00bEMOB TEI €
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6pEM KoHyca
IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTH KOHYCa
CrepeomeTpHuyuecKue 3a1a9H,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB IMITUH/IPA, KOHYCA

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

76

[Ipukiiagueie 3aga4u 10 TEME
"OOBEMBI U TLTOIIAIH
MOBEpXHOCTEH TEen"

https://m.edso0.ru/QXEA9GPVB

77

O0BEM mapa 1 I1apoBoOro
cektopa. Teopema 00 00bEMeE
mapa. [lnomans cdepsl.
CrepeomeTpHuuecKue 3a1a4H,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB 11apa, apOBOrO

CCTMCHTA U IApOBOI'0 CEKTOPa

https://m.edsoo.ru/\VV6ONBVZX

78

79

[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I11apa ¥ IIIOMIABI0
cdepbl. COOTHOILIEHUS MEKITY
TUIOMIAISIMH TTOBEPXHOCTEH U
o0BEMaMH MOJOOHBIX Tel
ITogo0OubIe Tena B

npoctpancTBe. Mi3MeHeHune
00BEMa nmpu mog00uu.

https://m.edsoo.ru/EZHIGRUEJ]

https://m.edso0.ru/H24188MKQ



https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB TeJ U IJIOLIAACH
MOBEPXHOCTEM

80

KonrponsHas pabora
"[1nomanm moBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

https://m.edso0.ru/73UODGNYR

81

JIBH>KEHUS POCTPAHCTBA.
OtoOpakenusi. J|BrmKkeHus u
paBeHcTBO puryp. Odmue
CBOIWCTBA JBHKCHUI

https://m.edsoo.ru/RXJ4AYWG6NA

82

Bunnl nBuxennii:
NapajuleIbHbIN IIEPEHOC,
LEHTpaJIbHAsl CUMMETpPHUS,
3epKajbHasi CUMMETpPHS,
IIOBOPOT BOKPYT IIPSIMOM

https://m.edsoo.ru/ZSUA77NTX

83

84

[Ipeobpa3zoBanus mogoous.
[Ipsimas u chepa Ditnepa
['eomeTpuueckue 3a1a4n Ha
NPUMEHEHHE JABHKCHUS

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

KonTponbhas padota
"BexTops! B mpocTpaHcTee”

https://m.edsoo.ru/4F52B11KK

86

Oo6o06u1aromiee nopropenue 11

MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 kimaccos,
cHCTEMaTH3aINsI 3HAaHUH:
"[lapaienbHOCTh NPSMBIX U
IIJIOCKOCTEH B pocTpaHCcTBE"

https://m.edsoo.ru/AIHVB2NZH9



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9

87

88

89

90

91

92

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTeMAaTH3alusl 3HAaHHIA:
"BekTopsbl B mpocTpaHcTBe"

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3alusI 3HAHHIHA:
"BekTops! B npocTpaHcTse"

Oo6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMAaTH3alusl 3HAHHIHA:
"O6beM MHOTOrpaHHUKA"

O6o06matomiee nosropenue 11
MOHATUI U METO/I0B Kypca
reomerpun 1011 kiaccos,
cucTeMaTHU3alus 3HaHUM:
"O6beM MHOTOTpaHHUKA"

O6o061matomiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 knaccos,
CUCTEMAaTH3alMsl 3HAaHUM:
"[1nomany moBEpXHOCTU U
00BEMBI KPYTIIBIX TET"
O6o6m1aromiee nosropenue 11
MOHATUM U METOJIOB Kypca
reomerpuu 10—11 kmaccos,

https://m.edsoo.ru/AQEFPERJO

https://m.edso0.ru/SNIJOLN63

https://m.edso0.ru/B85S7VDTC

https://m.edso0.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

cucTeMaTu3alus 3HaHui
"ILnomaay MoBepXHOCTU U
00BEMBI KPYTIIBIX TEN"

93
94

HToroBast KOHTpOJIbHAs paboTa

HroroBas koHTpoJIbHAs paboTa

https://m.edsoo.ru/GXZMP89GD

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpeHUE, 0600IICHNE 1
cUucTeMaTu3auuvs 3HaHUI

https://m.edsoo.ru/UI126CB4XL

96

Ucropus pazsutus
CTEPEOMETPHUH KaK HAYKH U €€
POJIb B pa3BUTHU COBPCMCHHBIX
HWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

https://m.edsoo.ru/IESALO6B5

97

Ucropus pazsutus
CTEPEOMETPUM KAK HAYKH U €€
POJIb B pa3BUTHU COBPECMCHHBIX
HWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

https://m.edsoo.ru/8ZKNMYFO03

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTHU COBPEMCHHBIX
HWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

https://m.edso00.ru/41X3XKQOG

99

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTHU COBPEMCHHBIX
HWHXXCHCPHBIX N
KOMIIBIOTCPHBIX TEXHOJIOTHI

https://m.edsoo.ru/4APGHOJY AH



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

Hcropus passutus
CTepEOMETPHUH KaK HAyKH U e
100 POJIb B pa3BUTHUH COBPEMEHHBIX
HMHXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus passutus
CTEepEOMETPHUU KaK HAyKH U e
101 POJIb B pa3BUTHUH COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasButus
CTEepEOMETPHUU KaK HAyKH U e
102 POJIb B pa3BUTHUH COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

https://m.eds00.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776



https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePSIEMOr0 .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU M CIIEACTBUS U3 HUX MPU PEIICHUH
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATUAMU: MAPAIEIBHOCT, U MNEPICHIUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEM
72 KnaccugpumupoBars B3auMHOE PacIOJIOKEHHUE TPSMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSAMHU: IBYTPAaHHBIA yrojl, TPAaHU IBYIPAaHHOTO yIJa,
7.5 pedpo ABYIpaHHOTO yria, JUHEWHBIM yroj JBYrpaHHOIO YIia, rpajgycHas
Mepa IBYTPaHHOTO yTia
76 OnepupoBaTh MOHSATUSIMHU: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBITYKJIBINA
' MHOTOTPaHHHK, JIEMEHTHI MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpaMUaa, MPU3MA,
MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccupumupoBarb  MHOTOTpaHHWKH, BBIOMpas  OCHOBAHHSA IS
7.8 KJaccu(uKanuy (BBIYKIIbIE U HEBBITYKITBIE MHOTOTPAHHUKH, TIPABUIIbHBIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapaJlIeIICITUTIC IbI)
79 OnepupoBatb MOHATHSMMU: ceKymias TUIOCKOCTb, CeueHue
' MHOTOTPaHHHKOB
710 OOBACHATH NPUHIMITBI TOCTPOCHUS CEUEHUH MHOTOI'PaHHUKOB, UCTIOJb3Ys
' METOJI CIIe/IOB
CTpouTh CEYEHHS MHOTOTPAaHHHUKOB METOJIOM CJIEJOB, BBIMOIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOXKJAEHUE TEOMETPUIECKUX BEIIMYHMH IO 00pa3iamM
WIA aJrOpUTMaM, MPHUMEHSS W3BECTHBIC AHAIMTHYECKHUE METOMABI TpHU
7.12 pelIeHNH CTaHJAapTHBIX MAaTeMaTHYEeCKMX 3aJad Ha BbIYHCICHHE
paccTOSTHUN MEXAY ABYMS TOYKaMH, OT TOUKH JO MPSAMOM, OT TOYKUIO
TUIOCKOCTH, M@Ky CKPEIMBAIOIIMMUCS MPSIMBIMU
Pemarp 3a1aun Ha HaxXOXIAEHHE F€OMETPUUECKUX BEIMUYMH O oOpasuam
7.13 WU alTOpUTMaM, MPUMEHSS HW3BECTHBIC AHAIIMTUYECKHE METO/Abl MU

PEHICHUN CTAaHAAPTHBIX MATCMATHUYCCKHUX 3aJad Ha BBIYMCIICHHE YIJIOB




MEXY CKPEIIMBAIOIIUMUCS MPSAMBIMU, MEXKIY IPSIMON U IUIOCKOCTBIO,
MEXIY INIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Bbraucnsate 00bEMBI M IUIOIMIAAM IMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ IpUMEHEHUEM (OPMYJ, BEIYUCISATh COOTHOIICHUS

714 MEXIY IUIOIIAASIMU MOBEPXHOCTEH, o0BéMaMu MOJ00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSMU: CUMMETpPHUS B IMPOCTPAHCTBE, LEHTP, OCh U
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPHI
W3Bnekarp, MmpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(OpPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTypaX, MNPEACTABICHHYIO Ha
YepTekax U pUCyHKax
[TpuMeHsITh TeoMeTpUYeCKHe (PaKThI ISl PEHICHUS CTEPEOMETPHUYCCKHIX
7.17 3aja4, MPeAroJaraloliuX HECKOJIbKO IIaroB PEIICHUS, €CJIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 IIpuMeHATh mpoCTEHIIME IPOTrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI TIPH PEIICHUH CTEPEOMETPUICCKIX 3a]1ad
719 [TpuBOIUTH MpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHSITh TIOTyYCHHBIC 3HAHUS HA TPAKTUKE: aHATM3UPOBATh peaTbHbIC
CUTYallUU ¥ IPUMEHSITh U3YUYCHHBIE MOHATHS B IPOIECCE MTOUCKA PEIICHUS
MaTeMaTH4ecku  cPOpPMYIHPOBAHHOW  MPOOIEMBI,  MOAETUPOBATH
7.20 pealbHble CUTyallid Ha S3bIKE T€OMETPUHU, HCCIEAO0BATh MOCTPOSHHBIC
MO/JIEJIH C UCIIOJIb30BAHNEM I€OMETPUUECKHX MOHSATUH U TeopeM, arlrapara
anreOphl, pemaTh MPAKTUYSCKUE 3a/1add, CBS3aHHBIC C HAXOXKICHHEM
TEOMETPHUYSCKUX BEIIMIUH
11 KIIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero od0pa3oBaHust
pe3yJbTara
6 ['eomerpust
OnepupoBaTh MOHATUSAMU: UIUHAPUYECKAss TOBEPXHOCTh, 00pa3yrolne
6.1 [WIHHJIPAYECKON TTOBEPXHOCTH, IWIMHJP, KOHUYECKas ITOBEPXHOCTD,
' oOpa3yromue KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpameHus (IHJIMHADP, KOHYC, cepa u map)
6.3 OOBSCHATH CIIOCOOBI TTOJTYICHHS TEJT BpaIlCHUS
6.4 KnaccudunupoBaTs B3auMHOE pacoiokeHue cepbl U MIOCKOCTH




6.5

OnepupoBaTb NOHATUSAMHU: LIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CErMEHTa, LIApPOBOM CIIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00bEMBI M IUIOHIAAM TOBEPXHOCTEH Ted  BpalleHHUS,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYIT

OnepupoBaTh TMOHATHSAMH: MHOTOTPAaHHHMK, BIHUCaHHBIA B chepy u
OINKMCAHHBIN 0KOJIO cepsl, chepa, BIUCAHHAS B MHOTOTPAHHHMK HJIU TEJIO
BpalleHus

BBIYHCIATE COOTHOIICHUS MEXKAY IIOMIAISIMH TOBEPXHOCTEH U 00bEMaMU
IMOAOOHBIX TEI

6.9

N300paxarh u3yyaemble (PUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATe (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (uUryp: BUA CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tel
BpaleHus

W3Brekatb, WHTEPNPETHPOBATH M MpeoOpa3oBbIBaTh HH(POpPMALMIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, MpeICTaBICHHYIO Ha
YepTekax U pUCYHKaxX

[TpumeHsITh reomMeTpuuecKkre (QakThl JUIsl PEHICHUS] CTEPEOMETPHUYECKHUX

3aaa4, MNpeAnojararomux HECKOJBbKO IMaroB peIICHUA, €CJIN YCIIOBUSA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBIMONMHATE NEUCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpAa HAa YHUCIO, OOBSCHATh, KAKUMHU CBOWCTBAMHU OHH
o0ramaroT

HpI/IMeHHTb IMMpaBUJIO MTapaJuICJICIIUIICa ITPH CIIOKECHUHN BEKTOPOB

6.16

OnepupoBaTh MOHATHSIMM: JEKApTOBBI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTODA,
yroJl  MeXZAY BEKTOpPAaMH, CKaJIspHOE IIPOM3BEICHHE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxomuts cymMMy BEKTOPOB M MPOU3BEIEHHE BEKTOpa Ha YHUCIO, Yroil
MEXJly BEKTOpPaMHU, CKaJIIPHOE MPOU3BEACHHE, PACKIaIbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeﬁMHe TCOMETPHUICCKUEC 3a/la4 HA IPUMCHCHNEC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemrate 3amaun Ha [10Ka3aTeIbCTBO MaTEMaTHUYECKUX OTHOIICHUM M
HaXO0XIACHUC T'COMETPHUYCCKUX BCIIMYMUH I10 06pa3uaM WKW aJirOpUTMaM,
IIPpUMCEHAA HN3BCCTHBIC METOAbI npu pE€IICHUA CTaHOapTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH MHpOCTEHIIME MPOrpaMMHBIE CpPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILICHUN CTEPEOMETPUYECKHX 3a]a4

6.22

6.23

IIpuBOoAUTE IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAC U
JKU3HH, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

[TpumeHsTh MOJTyYeHHbIC 3HAHUS Ha MPAaKTHUKE: aHAJIM3UPOBATh peajbHble
CUTYallUU ¥ IPUMEHSATh U3YUYEHHbIE MOHITHS B IIPOIIECCE TOUCKA PEIICHUs
MaTeMaTHU4ecKu  cPOpPMYIMPOBAHHOW  MPOOJIEMBI,  MOJAEIUPOBATH
pealibHbIE CUTYyallUd Ha SI3bIKE T'€OMETPHUH, HCCIIEIOBATH MOCTPOCHHbIC
MO/IEJIU C UCIIOIH30BAaHUEM T€OMETPUUECKUX IMOHATUM U TEOPEM, annapara
anreOphl, pemaTh MPAKTUYCCKUE 3a/1add, CBS3aHHBIC C HAXOXKICHUEM
T€OMETPUYECKUX BEITUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHoBHblE TOHATUA cTepeoMeTpuu. Touka, mIpsiMasi, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMAaTHUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH
U CJIEJCTBUS U3 HUX

7.2

7.3

7.4

B3aumHoe  pacnosokeHue NpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuleJibHble M CKpeluBaroluecss mpsimble. [lapamuiensHOCTh MOpSMBIX U
IUIOCKOCTEHl B  IMPOCTpPAHCTBE: MapajUlelibHble IMpsIMble B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX MPSAMBIX, MAPALIEIbHOCTh HPSIMONM U IUIOCKOCTH. YTJIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIroJl MEXAYy MNpSIMbIMH B IPOCTPAHCTBE.
[TapanienbHOCTh IJIOCKOCTEH: MapaieNbHble MJIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [IpocTeiiime mpocTpancTBeHHbIE GUTYPHI Ha MIJIOCKOCTHU: TETPadp, KyO,
napajuieJienuIe]], IoOCTPOCHUE CEUCHUN

HepHeHI[I/IKy.]'ISIpHOCTB pr[MOﬁ N IUIOCKOCTHU: TMECPHNCHAUKYIIAPHBIC IPIAMBIC B
MIPOCTPAHCTBE, NMPSAMbIE MapajlIeIbHbIE U NEPIEHANKYIISAPHBIE K INIOCKOCTH, TPU3HAK
MEePIEHIUKYISIPHOCTH MPSMOM U MJIOCKOCTH, TEOPEMA O MPSIMON MEPIEHIUKYIIPHOM
IIJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEXIY MPSMOM U INIOCKOCTBIO, IBYT PAHHBII
yrOJ1, IMHEWHBINA YroJl IBYIrpaHHOro yria. [lepnenanKkymsip 1 HakJIOHHBIE: PACCTOSIHHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT MIPSIMOH JT0 TITIOCKOCTH, MPOEKIUS (PUTYpPHI HA
IJIOCKOCTB. [IepreHINKyIApHOCTD INIOCKOCTEN: IPU3HAK MEPIICHINKYISPHOCTH IBYX
mwrockocrteil. Teopema o TpEX MepreHINKYIIsIpax

IloHnsATHE MHOrOrpaHHUKa, OCHOBHBIE DJIEMEHTbI MHOIOIPAHHHKA, BBIIYKIBIE U
HEBBIITYKJIBIE MHOTOIDAaHHMKHU, pa3BEpPTKa MHOrorpaHHuka. I[Ipusma: n-yronpHas
pu3Ma, TpaHU U OCHOBaHUS MPHU3MBI, MpsMasi U HaKJIOHHAs MPU3MbI, OOKOBas U
TIIOJIHAs IOBEPXHOCTh Npu3Msbl. [lapamienenumen, npsAMOyTOIbHBIN MTapajuIeIenuIe]
u ero coiictBa. [Impamua: N-yroiapHas nupamMuaa, TpaHW U OCHOBAHUE MUPAMMU/IBI,
OOKOBas U MOJHAsI MOBEPXHOCTh MUPAMMU[IBI, IPAaBUIIbHAS U yCeUEHHAs MHUpaMuia.
OnemMeHTbl TpuU3Mbl MU nupamuiabl. [IpaBuiabHBIE MHOTOTpaHHUKHU: IOHSTHE
IIPaBWJIBHOTO MHOTOTPaHHMKA, NpaBWIbHAs IpU3Ma M IpaBUiIbHAs NHpaMUja,
NpaBUJIbHAS TPEYroJibHAs MUpPAaMHJIA U MPaBHIBHBINA TeTpasap, Kyo. [IpencraBnenue
O IpaBWIBbHBIX MHOTOIPaHHUKAaX: OKTa’Ap, NOAEKa’ap U ukocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpusl B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUKH, IPSMOM, TUIOCKOCTH.
DOneMeHTbl CUMMETPUM B NHMpaMujax, Hapajulelenunenax, IMpaBHIbHBIX
MHOI'OTPaHHUKAX

7.6

Boruncnenue »neMEHTOB MHOTOIPAaHHUKOB: pE&Opa, auaroHanu, yriel. [lmomaznb
OOKOBOW TIOBEPXHOCTH M TIOJHOW IOBEPXHOCTH TPSIMOW TMPHU3MBI, TUIOIIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpAMOM mpu3mbl. [lnomans 60koBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPAaBUIBHOW IUPAaMHIbI, TEOpeMa O IUIOIALU
yceu€HHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IJIOLIAASIMU IIOBEPXHOCTEH,
00bEMaMU MOT00HBIX TET

11 KIIACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMbI 3JI€MEHT COAEPKAHUS
I'eomerpus

[{wmHApUYecKas MOBEPXHOCTh, 00pa3yoIIie IUIHHIPUICCKON IIOBEPXHOCTH, OCh
WIMHAPHUYECKOW MOBEPXHOCTU. LIumuHAp: ocHOBaHUS M OOKOBasi MOBEPXHOCTb,
o0Opa3syroias 1 0Ch, TUIOLIaAh OOKOBO U MOJHON MTOBEPXHOCTH

Konuveckass moBepXHOCTh, 00pa3yrolle KOHHYECKOH MOBEPXHOCTH, OCh U
BepIlIMHA KOHUYECKOW moBepxHOCTU. KoHyc: OcHOBaHME U BepIIMHA, 00pa3yroiias
U OCb, IUIOIIa/1b OOKOBOM 1 MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroiue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, Iuamerp, Iiomaas noBepxHocTu chepsl. Bzaumuoe
pacmionoxeHue chepbl U TIOCKOCTH, KacaTelbHas ITUIOCKOCTh K cdepe, MIoImaab

cdepsl

6.4

6.5

6.6

N3obpakenue Ten BpaleHust Ha IIOCKOCTH. Pa3BépTka mumHapa 1 KOHyca
KomOuHanmu Tten BpalleHHs M MHOTOTPaHHUKOB. MHOIOTpaHHMK, ONHMCAaHHBIN
0KOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WIIH TEJIO BPALLICHUS

[Tonsarue 06 o6nEme. OcHOBHBIE CBOWCTBa 00BEMOB Tei. Teopema 00 oOBEME
IpSAMOYTOJIBHOTO Mapajuiesenunesaa v ciaecTBus u3 He€. O0bEM HMIHMHAPA, KOHYCA.
O06BEéM mapa u miomaas cheps

6.7

6.8

6.9

6.10

[Tonobubie Tena B  mpocTpaHcTBe. COOTHOWIEHUS MEXIY  IUIOMIAJSMU
MOBEpXHOCTEN, 00bEMAMHU MOOOHBIX TE

Cedenus muiuHApa (mapajiellbHO W TEpHeHIUKYISIPHO OCH), CEUeHHsI KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOJAIIEe Yepe3 BEPIINHY), CEUEHHUs I1apa

BCKTOp Ha INUIOCKOCTU U B IPOCTPAHCTBE. CrnoxxeHre U BBIYHUTAHHUC BCKTOPOB.
YMHOXKEHHE BCKTOpPAa Ha YUCIIO. Paznoxenue BCKTOpa 1o TpéM HCKOMIIJIAaHAPHBIM
BCKTOpaM. HpaBI/IJ'IO HapaJjiiejcnumIicaa. Pemenne 3aaad, CBsA3aHHBIX C
MMPUMCHCHUCM IIPaBUII JEeNCTBUI C BCKTOpaMu

[IpssMoyronbHas cucreMa KOOpAMHAT B MPOCTpaHCTBE. KoopanWHATBI BEKTOPA.
[Ipocreitmne 3amaum B KOOpAWMHATaX. YTOd MexAy Bekropamu. CkanspHoe
MIPOU3BEJCHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXIY HPSIMBIMUA U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I IIPU PEIICHUHA TEOMETPUUYECKUX 3a/1a4




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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMmeHue GopMyIHpoBaTh U OMNEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M HPOTUBOIOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATh MOHATHSIMH: MHOKECTBO, IMOAMHOXECTBO, ONEpPallUU Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETeHb C LEIbIM MOKa3aTeleM, KOPeHb HAaTypallbHON CTENEeHH, CTEIeHb
C palMOHAIBHBIM  TIOKa3aTeleM, CTeNeHb C  JACHCTBHTEIHHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJYJI0, palOHATBHOE YHCIIO,
HppaloOHaAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIIOIbh30BaTh
IMPpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAUMCHBIICC
o0O1miee KkpaTHOE, alropuT™M EBKIHIIA MPU pelieHry 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMA ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTEMEHsAMH W JorapudmMamu, NmpeoOpa3oBaHUs JAPOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeTh IPOU3BOAUTH apU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
GyHKIIMM Ha MPOMEXYTKeE, HeTpepbIBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAs (PYHKIMH, T€OMETPUUYECKUI 1
¢bu3znyecKkuil CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeaAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOAUTh HauMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amIapara MaTeMaTH4YeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DPKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTCErpaga; MpuBOAUTE NPUMEPbI MATEMATHYCCKOI'O0O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUECKHE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCHIOIB30BATH TPAPUKH ISl U3YYEHHUS TPOIIECCOB U
3aBUCHMOCTEH, MIPU PEUICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHHs, HEPaBEHCTBA M HUX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM aIlapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE€ C NMPUMEHECHHEM TIpaPuIeCKuX
MCETOAO0B N 3JI€KTpOHHBIX CpGI[CTB; Fpa(l)I/I‘IeCKI/I HCCICA0BATH COBMECCTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUSI; YMCHHE BBIUUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIIy4aiiHasi BeJIMYMHA, pPacIlpelelieHue BEpPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIydallHOW  BEJIMYMHBI, (YHKIMH PACHpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIpPEACICHUNA IS
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, ICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI TSI pEIICHUs 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

VYMeHue onepupoBaTh IOHATHUAMH: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOH M IJIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BATh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOTOTPaHHHK, TPAaBUIBHBI MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, NpusMa, NUpamMuaa, (GuUrypa U IMOBEPXHOCTD
BpaIlleH!s, HWIMHIAP, KOHYC, Mmap, cdepa, Iomanb chepsl, IIOmaIs
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHyca, IIapa, pa3BEéPTKa MOBEPXHOCTH, CCUCHUS KOHYCa M LMIMHIpA,
IapaJuleJIbHbIE OCH WJIM OCHOBAHHUIO, CEYECHHME 1Iapa, IUIOCKOCTH,
Kacaromascss cepbl, IWIMHAPA, KOHyca; YMEHHE CTPOUTh CEUeHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAILCHUs, X CEYECHHUs, B TOM YHCJIE C IOMOILBIO JJIEKTPOHHBIX CPECTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
(bopMynUpoBaTh ONpPEAEICHUs U3ydaeMbIX (Uryp, BbIIBUIATh FMIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OlpoBepraTh MX; yMEHHE MPOBOAMTH Kiaccudukauuwo ¢uryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3zoBaHue MMOA00Ms, MOM0OHBIE (UTYPBI;, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
TIPH PEIICHHUH 3a/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
wIomIaAb, 00BEM) MPH pElIeHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[06HBIX (I)I/Il“yp
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YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIO, Pa3sIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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YMeHue BuIOMpaTh TMOAXOIANIMN METOA Ui peUIeHUs 3a1adu,
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHUHUCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JECSITUYHBIE JAPOOH, TPOLIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JlelicTBUTenbHbIE uucia. ApupMeTuyeckre omnepanuu ¢ JAeHCTBUTEIbHBIMU
17 yuciaamu. [IpuOmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckrue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTpUILLbI
3 OyHKIMH U TpaduKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMHA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEeHbIEro 3Ha4eHus! (QyHKIIMK Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OmucatesnbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
1.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHats! 1 BEKTOPHI




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

MaremaTrka: aareOpa ¥ Hayajia MaTeMaTHYSCKOrO aHaju3a, reomerpus. ['eomerpus,
10-11 wmaccel/ Atanacsa JI.C., byryzoB B.®., Kagomues C.b. u apyrue, AKIuoHepHOE
obmectBo «M3narenbctBo «IIpocBerieHues»
METOANYECKHUE MATEPHUAJIBI 1JI51 YUUTEJIA

Martemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eomerpus, 10-11 knacesl/ [Toropenos A.B., Axkimonepnoe odmiectBo «M31arenseTBo
«IIpocBenienue

MeToanyeckne pekomenaanuu k yueonuky (1011 kmaccer), aBTopsl: ATaHacsH
JI. C., byry3os B. ®@., Kagomues C. b., [To3nsk 2. I'., Kucenéra JI. C. — M.:
[Tpoceemienne, 2024. ISBN 978-5-09-122138-1.

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-metodicheskoe-

posobie/

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
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