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HNOACHUTEJIBHASA 3AIIMCKA

['eomeTtpus sBisieTcs: OMHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpeaHEro oOmero oopasoBaHms,
TaK Kak 00ecleurBaeT BO3MOKHOCTh M3YUYEHUS TUCIHIUIMH €CTECTBEHHO-HAYYHOW HANpaBICHHOCTH
U TpPeAMETOB T'yMaHUTApHOro Iukina. IlockosbKy Jormdyeckoe MblIeHHE, (OopMHpyeMoe IpU
U3ydyeHHH OOYyYaroIMMUCS TOHSATUHHBIX OCHOB TI'E€OMETPUHU, TPH JOKa3aTelIbCTBE TEOpEM U
IOCTPOCHUU LIETIOYKU JIOTUYECKUX YTBEP)KICHUH NpHU PElICHUM TeOMETPUYECKHX 3a/lad, YMEHHE
BBIJIBUTaTh W OIPOBEpraTh THUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA MpPH pEIICHHH 3a]ad
€CTECTBEHHO-HAYYHOI'0 IIUKJIA, B YACTHOCTH (PU3UYECKUX 3a/a4.

Llens ocBoeHMs mporpamMmbl ydeOHOro Kypca «l'eomerpusi» Ha yriayOJE€HHOM YpOBHE —
pa3sBUTHE WHAMBUIYAIbHBIX CHOCOOHOCTEH O0OydalolMXcs HpU H3YYEHUM TEOMETpUH, Kak
COCTAaBIIAIOLICH TpeaMeTHO obmactn «MaTtematuka W HMHQOpPMATHKa» uepe3 obecreueHue
BO3MOXKHOCTH IPUOOPETEHUs] M HCHOJIb30BAaHUS OoJyiee TIIyOOKHMX T'€OMETPHUECKUX 3HaHUM u
JNecTBUH, Crenu(pUUHBIX TEOMETPUM, M HEOOXOOUMBIX [UIS YCIEHIHOTO MpO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 3a7ayaMH Kypca T€OMETpUU Ha YIIyOJIEHHOM ypPOBHE, PACIIUPSIONIUMH U
YCUJIMBAIOIUMH Kypc 6a30BOr0 YpOBHS, SBJISIOTCS:

—> pacmMpeHHe TPEACTaBICHUS O TEOMETPHH KaK 4YacTH MHUPOBOW KYJIBTYphl H
(dbopMEpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

— (opMupoBaHHE TNPEACTaBIECHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak O BaKHEHIIUX
MaTeMaTHUECKUX MOJIENSAX, MO3BOJSIONIMX ONMCHIBATh U M3Yy4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIEro
MUpa, 3HAHKWE TIOHSATHIHOTO anmapara mo paszaeny «CtepeoMeTpus» y4eOHOro Kypca TeOMETPHH;

— (opMupoBaHUE YMEHHUS BIIaJE€Th OCHOBHBIMHU IOHATUSMHU O IPOCTPAHCTBEHHBIX (PUTypax u
UX OCHOBHBIMHU CBOWCTBaMH, 3HaHUE TeopeM, (GopMyll 1 yMEHUE UX IPUMEHSTh, yMEHUS JI0Ka3bIBATh
TEOpeMbl U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PELIeHUs 3a/1ay;

— (QopMmupoBaHHEe YMEHHS paclo3HaBaTh Ha YEepPTEKaxX, MOJEIAX U B pPEATbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpallleH!Us, KOHCTPYUPOBATh T€OMETPUIECKHIE MOJICIIH;

— (opmupoBanue NOHUMAaHHUS BO3MOKHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX TEeOpHid, (OpPMHpOBaHHWE IOHUMAHUS POJM AKCHOMATHKH MpHU MPOBEAECHUU
pacCyXIeHHUI;

— (opMupoBaHHEe YMEHMs BIAJE€Th METOAAMHU JOKa3aTelIbCTB W AJITOPUTMOB PpeEIICHUS,
YMEHUS UX [PHUMEHATb, MPOBOAUTH JOKa3aTelIbHBIE pPACCYKACHUS B XOAE  pelIeHHs
CTEPEOMETPUIECKUX 33]ad M 33jad C MPAKTUUYECKUM COJIepKaHHeM, (POPMHUPOBAHUE TIPEICTABICHHS
0 HEOOXOJMMOCTH [0Ka3aTelbCTB IPU OOOCHOBAaHUM MATEMAaTHYECKUX YTBEPXKICHUH M pOJH
AKCMOMATHKH B IPOBEJCHUH IEAYKTUBHBIX PACCYKICHHIA;

—> pa3BUTHE U COBEPLICHCTBOBAaHME HWHTEUIEKTYaJbHBIX W TBOPUYECKUX CHOCOOHOCTEH
o0yyaromuxcsi, IO3HABAaTEIIbHOM AKTUBHOCTH, HCCIEAOBAaTEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIICHHS], THTepeCca K N3Y4EHHIO TEOMETPHUH;

— (opmupoBanue (YHKIMOHAIBHOW TI'PaMOTHOCTH, PEJNEBAHTHOM TE€OMETPUU: YMEHHS
pacrio3HaBaTh HPOSIBICHUS F€OMETPUYECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peajbHbBIX
’KHU3HCHHBIX CUTYalUsAX M MPU U3YYCHHUHN JPYTUX YUCOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUIMOCTEN 1
3aKOHOMEPHOCTEW, MOAETUPOBAHUS PEATbHBIX CHUTYallUd, MCCIEAOBAHUS IMOCTPOEHHBIX MOJIENEH,
UHTEPIPETAINH TTOTYIEHHBIX PE3yIbTATOB.

OCHOBHBIMHU COJEpXKATEIbHBIMU JTUHUSIMU yueOHOro kypca «l'eomerpusi» B 1011 kmaccax
apnstorcs: «lIpsiMble M TJIOCKOCTH B MPOCTpaHCTBE», «MHororpanHuku», «Tema BparieHus»,
«BeKTopbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BUKEHHS B IPOCTPAHCTBE.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «yMETh OMNEPUPOBATH MMOHATHIMI,
peNeBaHTHBIMU ['€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00ydeHus B 10—11 kiaccax, OTHOCUTCSI KO BCEM
COJIepKaTebHBIM JIMHUSM Y9e0HOTO Kypca, a JOPMHPOBAHNE JIOTHUECKUX YMEHHH PacIpeersieTcs
HE TOJIBKO MO COJEpKaTeNIbHBIM JIMHUSAM, HO M 1O roaaM oOyueHus. CopeprkaHue oOpa3oBaHMS,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysbTaraMm ocBoeHus DenepanbHONW paboyelt TPOrpamMMbl,
pacripeiei€HHBIM 0 TrojaM OO0y4eHHs, CTPYKTYPHUPOBAHO TakKMUM 00pa3oM, 4YTOOBI KO BCEM
OCHOBHBIM, TPHHLUUIHAIBHBIM BONpoOcaM oOydarolyecs oOpalaiuch HEOAHOKPATHO. ITO
MO3BOJISIET OPraHM30BaTh OBJIAZICHUE T€OMETPHUCCKUMHU MOHATUSAMHU M HAaBBIKAMU TOCIIEJOBATEIBHO
U TOCTYNATENbHO, C COOJIIOJCHHEM INPUHIMIA PEEMCTBEHHOCTH, @ HOBbIE 3HAHMs BKJIIOYAaTh B



OOIIyI0 CHUCTEMY T€OMETPHUECKUX TIPEACTaBICHUI OOyJaromuxcs, paciumpss U yrayonsas e€,
00pa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[Tepexox K U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

— co3gath ycnoBus ans  AauddepeHuHanud oOyueHHUs, IOCTPOCHHUS HWHIMBUAYAIbHBIX
o0pa3oBaTeNbHbIX IpOorpamMmMm, 00ecrnednTh YriayOiaEHHOE H3ydyeHUEe MeOMETPUH KaK COCTaBIISIONICH
yuebHoro npeaMera «MaremaTHKay;

— TOArOTOBUTH OOYYArOIIMXCS K MPOAODKCHUIO M3YYEHHs] MaTeMaTUKU ¢ Y4ETOM BbIOOpa
Oynymeit mpodeccun, obecrneunBas MPEEMCTBEHHOCTh MEXIy OOmMUM U MpodeccroHATbHBIM
o0paszoBaHHEM.

Ha m3yuenue yuebHoro kypca «l'eomerpus» Ha yriayOonéHHOM ypoBHE oTBOAMTCs 204 yaca: B
10 knmacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B Heaemo0).

COJAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUS cTepeoMeTpuu. Touka, mpsMas, IIOCKOCTb, MpocTpaHcTBo. [loHsTrne 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUM U CIEIACTBUS U3 HUX.

B3anmHOe pacnonoxeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECs, MapajulebHbIE U
cKkpemuBaromuecs npsmele. [IpusHaku ckpemuBaromuxcs npsMbiX. llapamienbHOCTs NpAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MapajUIeJbHBIE MPAMBIE B IMPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX
IPSAMBIX, NAPALIEIBHOCTh MPSAMON M IIOCKOCTH. IlapaimensHoe M LEHTpaIbHOE MPOEKTUPOBAHHUE,
u3o0paxxenue puryp. OCHOBHBIE CBOMCTBA NapayljiebHOrO IpoeKTHpoBaHus. M3o0paxenue ¢puryp B
MIapaJUICIIbHOM MPOEKIMHU. YIVIBI C COHAIPABICHHBIMU CTOPOHAaMH, YroJl MEXKIy IpsSMBIMHA B
npocTpaHcTBe. [lapannenbHOCTh IIIOCKOCTEN: MapalleNibHbIe INIOCKOCTH, CBOMCTBA INapaljIelIbHbIX
wiockoctel. [Ipocreiinyie npocTpaHCTBEHHbIE (PUTYPbl HA IUIOCKOCTH: TETpa’Jlp, Mapaliesenumnes,
IIOCTPOCHUE CEUYECHUM.

[lepneHguKyISIPHOCTD MPSIMOM M IIOCKOCTH: NEPIEHIMKYJISAPHBIE NPSMbIE B MPOCTPAHCTBE,
IIPSAMBIC TIAPAIIJIENIbHBIE U NIEPICHAUKYIIAPHBIE K IUNIOCKOCTH, IPU3HAK NEPICHANKYJIAPHOCTH MIPAMON
U IJIOCKOCTH, TEOpPEMa O MPSIMON NMEPHEHAUKYISIPHON TI0CKOCTH. OPTOTrOHAIBHOE MPOEKTUPOBAHUE.
IlepneHauKynsAp ¥ HAKIOHHBIE: PACCTOSHHUE OT TOYKU [0 IIJIOCKOCTH, PACCTOSHUE OT IPSAMOM 10
IUIOCKOCTH, MPOeKIus (UIypsl Ha IJIOCKOCTh. [lepneHIuKynsIpHOCTh IUIOCKOCTEH: IpHU3HAK
NEPIEHANKYJIAPHOCTH ABYX IIIOCKOCTEN. Teopema 0 TpEX NMeprneH uKyIsapax.

VYrael B MPOCTPAHCTBE: Yroa MEXIY NPsIMOM M IUIOCKOCTBIO, IBYTPaHHBIA YIOJI, JTUHEWHBIN
yroJl ABYTPaHHOTO yria. TpEéXrpaHHbIi W MHOrorpaHHbeie yribl. CBOMCTBa IUIOCKMX YIJIOB
MHoOrorpaHHoro yria. CBoHCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPaHHOIO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB Ji/Isl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHu

Buzasl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yroipHas npusMma, npsmas u
HaAKJIOHHas MPU3MbI, OOKOBasi U MOJHAsl OBEPXHOCTh Mpu3Mbl. [lapannenenumnes, TpsMOyrojJbHbIH
napajuleJienunes] U ero cBoicrBa. Kparwailiine myT Ha MOBEPXHOCTHM MHOIOIpaHHHKA. Teopema
Oitnepa. [IpoctpanctBennas teopema [ludaropa. [lupamuma: n-yronpHas nmupamua, NpaBUIbHAS U
yceuéHHas nupamuzbl. CBoiicTBa pébep M OOKOBBIX IpaHel mpaBWIIbHOW nmupamuisl. [IpaBusbHbIE
MHOTOTPAHHUKH: TIPAaBWIbHAs MpHU3Ma MW NpaBWIbHAs NHpPaMUJa, [PaBWIbHAs TpPEYrojbHas
nupamMuia ¥ NpaBUIbHBINA TeTpasap, KyO. [IpencraBienue o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadIp,
JOZIEKa’Ap U UKOCABP.

Bbruncnenue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yriael. Ilmomans GokoBoi
MOBEPXHOCTU U TOJIHOM NMOBEPXHOCTU MPSIMOM MPHU3MBI, IUIOIIA b OCHOBAaHUMN, TeopeMa 0 OOKOBOIt
MOBEPXHOCTU MpsiMON Tpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPAaBUIILHOM
IIUPAMHU/JIBI, TEOPEMA O IUIOIIAAN YCEYEHHON TUPAMUIBL.

CuMMeTpuss B TPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM IPABWIBHBIX MHOIOI'DAaHHUKOB.
CuMMeTpuss B HPaBWIBHOM MHOTOIDAHHUKE: CHMMETpUS —MapajuleleNuIe]a, CUMMETPHs
IIPaBUJIBHBIX [IPU3M, CHMMETPHUS NIPABUJIBHON NTUPAMUBI.



BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

[TonsiTusi: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOpP, AJUHA HEHYJIEBOI'O BEKTOpA, BEKTOPHI
KOJUIMHEapHbIE, COHANpaBJICHHbIE U MPOTHUBOMOJOXHO HANpPABJICHHbIE BEKTOPbL. PaBeHCTBO
BEKTOPOB. JIeliCTBUS ¢ BEKTOPAMU: CJI0)KEHHE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB,
YMHOX€EHHUE BEKTOpa Ha uucio. CBOHCTBA CI0XKEHUS BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha
ymcno. [lonsTue xommaHapHble BeKTOphl. [Ipu3Hak KoMmIUIaHapHOCTH TpPEX BeKTOpoB. [IpaBuiio
napajuienenunena. TeopemMa O pas3loKEHUHM BEKTOpa MO TPEM HEKOMILJIAHAPHBIM BEKTOpaM.
[IpsimoyronbHasi cucteMa KoopauHaT B mpocTpaHcTBe. KoopauHatel Bektopa. CBsI3b MEXIY
KOOpJMHATaMU BEKTOpa W KOOpJAMHAaTaMH TOYEeK. YTroid Mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[TonsTusi: UMIMHIOpPUYECKas TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, cdepuyeckas
MOBEPXHOCTh, 00pa3yrolue MOBEpXHOCTEeH. Tena BpalieHus: MIIMHAD, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. BzanmnHoe pacmonoxenue cdepbl M IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe.
N300pakeHre Tes BpalleHus Ha TUIOCKOCTH. Pa3BépTka mmmmuapa u konyca. Cummerpus chepsl u
miapa.

O6bém. OcHoBHBIE CcBOHCTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTrOIBLHOTO
napajuienenunena u ciueactsus u3 He€. OObEM NpsIMOM W HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupaMuibl ¥ KoHyca. OOBEM 11apa v apoBOro CErMEHTAa.

KomOunanuu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipyu3ma, BucaHHasi B IUJIMHAP, ONUCAaHHAs
okoJo muuHapa. [lepecedenue cheps! u mapa ¢ miockocTeio. Kacanue mapa u cepsl III0CKOCTHIO.
[ToHsiTHE MHOTOTpAaHHUKA, OMUCAHHOTO OKOJIO Cepbl, cPepbl, BIUCAHHON B MHOTOTPAHHUK HIIU TEIIO
BpallleHUS.

[Inomane MOBEPXHOCTH LMIWHApA, KOHYca, Muomans chepsl u e€ yacredd. [lomobue B
npoctpancTBe. OTHOIIIEHHE 00BEMOB, TUIOIIAIeH MOBepXHOCTEN MOA00HBIX Guryp. [IpeodpazoBanue
nogobusi, romoretus. PemieHue 3amad Ha IUIOCKOCTH C HCIIOJIB30BAaHUEM CTEPEOMETPHUECKUX
METO/JIOB.

[TocTpoeHne cedeHnit MHOTOTPAaHHUKOB U TEJl BpAILlEHUs: CeUeHUs IMIIMHpa (MapauleabHO U
NEPIEeHIUKYIAPHO OCH), CEYEHHUs KOHyca (IapajuleJbHble OCHOBAaHMIO W MPOXOJAIINE Yepes3
BEpPIIMHY), CEUCHMs IIapa, METOJbl MOCTPOCHMS CEUSHH: METOA CJIEJOB, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUSI, METO]T IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bextoprl B mpoctpancTtBe. Omnepanuu Haja BeKTOpamH. BekTopHOe YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOeHUA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunarsl BekTopa. Pasnoxenue Bektopa mo 0Oasucy. KoopamHaTHO-BEKTOpHBIH METOJ INpHU
pEILIEHNU TEOMETPUYECKUX 3a/1ay.

J{BH2KeHHS B IPOCTPAHCTBE

JIBmwxenust mpoctpancTBa. OroOpaxenus. [IBmkenus u paBeHcTBo ¢uryp. OOmue cBoiicTBa
JIBW)KEHUW. Buapl NBWKEHUI: TapauieNIbHBIM MEPEHOC, IEHTpaldbHas CHUMMETpHUS, 3€pKabHas
CUMMETpHs, TOBOPOT BOKPYT npsmoil. [IpeoOpazoBanus nogobus. [psmas u chepa Ditnepa.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O KYPCA «I'EOMETPHUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O OBIIIETO OBPA3OBAHMUSI
JIMYHOCTHBIE PE3YJIBTATHI
1) rpaxaanckoe BOCIMTaHUE:
c(OPMHPOBAHHOCTh I'PAXKIAHCKON MO3UIIMH 00YYaOLIerocs Kak akTUBHOTO U OTBETCTBEHHOTO
YJleHa POCCHMCKOro OOlIecTBa, NPEACTAaBICHHE O MaTEMAaTUYECKMX OCHOBaX (YHKIMOHHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp IPa)xJTaHCKOro 00IecTBa (BHIOOPHI, OIPOCH U APYroe),
YMEHHUE B3aMMOJICHCTBOBAaTh C COLUMAIBHBIMA MHCTHUTYTAMH B COOTBETCTBHM C MX (DYHKIHUAMH U
Ha3HAUYCHUEM;



2) naTpnoTHYeCKOe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTh POCCHUMCKON T'PaKIaHCKOW HACHTUYHOCTH, YBOKEHHS K TMPOILIOMY H
HACTOAILIEMY POCCUHWCKOM MAaTEMATHUKH, LIEHHOCTHOE OTHOILICHHE K JOCTHKECHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUIICKOM MaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JTOCTHUKEHUHN B IPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHUKHY;

3) 1IyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHIICKOrOo Hapoja, C()OPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUsI, STUYECKOIO MOBEJCHUS, CBA3AHHOTO C IMPAKTUYECKUM NMPUMEHEHHUEM JTOCTHKEHUN HayKH
U JICATEeIbHOCTHIO YIEHOTO, OCO3HAHHUE IMYHOTO BKJIAJa B IIOCTPOCHUE YCTOWYMBOTO Oy IYIIETO;

4) acTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOILIECHUE K MHPY, BKJIIOYAs ICTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pELICHUH, pacCyXIeHUH, BOCHPUMMYUBOCTH K MaTEeMAaTUYECKUM AacleKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puznveckoe BocnuTaHUE:

c(OpPMHUPOBAHHOCTh YMCHHS MPUMCHITh MaTeMAaTHUECKUE 3HAHHS B MHTEpPECaxX 3J0POBOTO M
Oe3omacHOro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[I0POBBIO (30POBOE MUTAHUE,
cOaTaHCUPOBAHHBIN PEKHUM 3aHITHA U OTIBIXA, peryisapHas (u3udeckas akTHBHOCTH), (PU3HUECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATENBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HAHHME LIEHHOCTH TPYIOJIOOUS, MHTEpEC K pa3IuyHbiM chepam
NpOPECCUOHAIBHON JIEATETbHOCTH, CBA3AHHBIM C MAaTEMaTUKOM M €€ MPUIIOKECHUSIMH, YMEHHE
CoBepIIaTh OCO3HAHHBIN BbIOOP Oyaymieil mpodeccuu U peaar3oBbIBATb COOCTBEHHBIC >KU3HEHHBIC
IUTAaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHWIO W CaMOOOpa3oBaHHUIO Ha
MPOTSHDKEHUHM BCEM KM3HU, TOTOBHOCTh K AKTUBHOMY YYAacTHIO B PEIICHHM IMPAKTUYECKUX 3a]ad
MaTeMaTUYECKON HAINPaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  DKOJIOTHUYECKOW  KYJbTYphl, TMOHMMAaHHUE BJIUSHHUS  COIMAIBHO-
SKOHOMHUYECKHUX IMPOIECCOB HA COCTOSIHUE MPUPOJHOM U COLUMAIBHON Cpeabl, OCO3HaHUE
100aTbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM, OpUEHTAlUsl Ha MPUMEHEHHWE MaTeMaTHYEeCKUX
3HAHWM JUIS PEIIeHUs 33a]1a4 B 00JIACTH OKPY’KaloIIel Cpe/ibl, IUNTAHUPOBAHKE MTOCTYIKOB U OLIEHKH UX
BO3MOYKHBIX MOCJIEICTBUH JJIsI OKPY>KAOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPaKTUKU, MTOHMMAHUE MaTeMaTH4YeCKOW HAayKu Kak chephl 4elToBEeYECKOM
JIeSTeTLHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJISl Pa3BUTHS IUBHJIM3AIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKd W MaTEeMaTU4YeCKOM KyJIbTypOH Kak CpeIACTBOM TO3HAHHUS MHUpPA, TOTOBHOCTH
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEI0BATENBCKYIO ICSITEIIbHOCTh MHINBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATHI
Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:

— BBUIBIISATh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXYy TMOHATHUSAMHU, POPMYyIUPOBATH OMpPEACICHUS TOHITHH, yCTaHABIUBATh
CYIIIECTBEHHBIA MPU3HAK KIacCU(PHUKAIUN, OCHOBAHHS i OOOOIICHHS M CPAaBHEHUS, KPUTEPHH
MIPOBOJIUMOTO aHAJTN34;

— BOCIPUHUMATh, (HOPMYIUPOBATH M MPEOOPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIATENbHbIE, EANHIYHBIC, YACTHBIE U OOIITNE, YCIOBHBIC,

— BBIIBIISATh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOpPEUHsS B (DaKTax,
JIAHHBIX, HAOTIOJIEHUSX U YTBEPXKICHUSAX, TIPEJIaraTh KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYHNIA;

—> JenaTh BBIBOJBI C MCHOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHI M0 aHAJIOTHH;

— TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUHN (TIpSMbIE U
OT TPOTHUBHOIO), BBICTPaMBAaTh AaPryMEHTAlMIO, TPUBOIUTH MPUMEPhl M KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHS W BHIBOJIBI;



— BbIOUpaTh cnoco® pemeHUs y4yeOHOW 3amaud (CpaBHHMBATH HECKOJIBKO BapUAaHTOB
peleHus, BRIOUpaTh HanboIee MOAXOAAINNA ¢ YIETOM CaMOCTOSTENIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejahLcKue NeiicTBUA:

—> HCNONb30BaThb  BOIPOCHI  KaKk  MCCIIEJOBATEIbCKUA  MHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOMPOCHI, (HUKCUPYIOIIKME MPOTHBOpPEYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE U
na"Hoe, (HOPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATH CBOIO IMO3UIHIO, MHEHHE;

— TPOBOJUTH CaMOCTOATEJIBHO CIUIAHMPOBAHHBIA JKCIIEPUMEHT, MCCIEIOBAaHUE IIO
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro OOBeKTa, SBJICHHS, TMPOILECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

— CaMOCTOATEIbHO POPMYIUPOBATH 000OIIEHUS U BHIBOJBI MO Pe3yiIbTaTaM MPOBEAEHHOTO
HaAOJIO/ICHUs, UCCIIEIOBaHMs, OLIEHWBATH JIOCTOBEPHOCTH IOJTYYEHHBIX pPE3YyJbTaTOB, BBHIBOJOB H
0000I11IEHHI;

— IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTATh MIPEANOI0KEHHS O
€ro pa3BUTHU B HOBBIX yCIIOBUSX.

Pa6ora ¢ undopmanmeii:

—  BBIABIATH AedUIUTHI HH(DOPMALIUU, JAaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOMPOC U JIJIS
pelIeHus 3aa4H;

— BbIOMpaTh MHGOPMAIMIO W3 HCTOYHUKOB pAa3IMYHBIX THIIOB, aHAJIU3HPOBATbH,
CHCTEMaTH3HPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIMIO PA3INYHBIX BUAOB U (POPM IpeCcTaBICHHUS;

—> CTPYKTYpHpOBaTh HMH(OpPMAIMIO, TMPEACTaBIATh €€ B  pasNuyHbIX  Qopmax,
WLTIOCTPUPOBATH TpaduuecKy;

—> OIICHWBaTh HAAE&KHOCTE HMHPOPMALMU IO CAMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe J1elCTBUS

OO0wmenne:

— BOCIPUHUMATh U (HOPMYIHPOBATH CYXJIECHHUS B COOTBETCTBUU C YCIOBHMSIMH MU LIEISIMHU
oO1IeHMsl, ICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUS 110 XOJly pEUICHUs 3a/1a4ui, KOMMEHTUPOBATh MOJIYYEHHBIA PE3yibTaT;

— B X0Jie 00CYXJIeHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKJaeMOW TE€MbI, TPOOJIEMBI,
pemaeMoil 3ajaud, BbICKA3bIBaTh WJEH, HAIEJICHHbIE Ha IOUCK pPEIIEHHUs, COMOCTaBISTh CBOU
CYXJIEHUSI C CYXICHMSAMHU JIpYTHX Y4YaCTHHUKOB Juajiora, OOHApy>KMBaThb Pa3jIM4Me€ M CXOJCTBO
MO3UIMI, B KOPPEKTHON opMe GOpMYyIUPOBATH Pa3HOIIACHSI, CBOM BO3PAXKECHHUS;

— TPEACTaBIATH PE3YyJbTaThl PEHICHUS 3aJadyM, SKCIEPUMEHTA, HCCIIEOBAaHUA, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpPATh (OpMAT BBICTYIUIEHUS C YYETOM 3a/ad Mpe3eHTaluu U 0coOeHHOCTeH
ayJIUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1€ CTBUSA

Camoopranuszauus:

—> COCTaBJIAThH IUJIaH, aJrOPUTM PEIICHUs 3aJaud, BbIOMpATh cHoco0 pemeHus ¢ yuyéTom
UMEIOIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH
BapHaHThI pELIeHUH ¢ y4€TOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

— BIAJCTh HABBIKAMU MTO3HABATEIHHOU peICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUM
U MBICITUTENIBHBIX MPOILIECCOB, UX PE3YJbTAaTOB, BJIAJETh CIIOCOOAMU CaMOMIPOBEPKHU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelIeHHs] MaTeMaTH4YeCKON 3a/1auH;

— TNpeABUAETb TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH INPH PEIIEHUU 3a/1ayl, BHOCHUTH
KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAMJIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

—> OLEHUBAaTh COOTBETCTBHE pe3yibTaTa IeId U YCIOBHUSIM, OOBSCHATH NPUUHHBI
JTOCTYIKEHUS WM HEIOCTIKEHUS PE3yJNbTaTOB JAESATEIbHOCTH, HAXOIUTh OIIUOKY, NaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHast 1eATEJBHOCTD:

— TOHUMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U MHAMBHUAYaAIbHON pabOThl MpH
pelieHny y4eOHBIX 3a/1a4, IPUHUMATh 11€JTb COBMECTHOMN JI€ATENbHOCTH, IUIAHUPOBATh OPTaHU3AIIHIO



COBMECTHOM paboOThI, paclpenensaTh BUIbI paboT, 1OTOBAPUBATHCS, 00OCYKAAThH MPOLECC U PE3YNIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIIOICH;

—> y4acTBOBaTh B IPYNIOBHIX Gopmax paboThl (0OCYXIeHHsS, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIIOIHATH CBOIO YacTh PabOThl U KOOPIMHHPOBATH CBOM JEHCTBHS C JAPYTHMMHU
YJIeHaMU KOMaH]Ibl, OILICHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOMIMNA MPOAYKT MO KPHUTEPHUSIM,
c(OpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEIMETHBIE PE3YJIBTATHBI

K konny 10 ki1acca o0yyaromuiicss Hay4uTcs:

© CBOOOJTHO OMNEPUPOBATh OCHOBHBIMU MOHSATHSIMH CTEPEOMETPUM MPHU pELICHUH 3a7ad u
MPOBEICHUN MaTEMAaTUYECKUX PACCYKIICHHIA;

® IPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEJCTBUS U3 HUX NPU PEHICHUH TNeOMETPUUYECKHX
3ajady;

e KJlaccU(pUIMpPOBAaTh B3aMMHOE PACIOJOKEHHUE TMPSMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

© CBOOOJTHO OMNEpPUpPOBATh TMOHATUSMHU, CBS3aHHBIMU C yIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U TUNIOCKOCTBIO;

© cBOOOTHO OTIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;

¢ CcBOOOIHO  pacro3HaBaTb OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (IIpU3Ma, NHPaMHIA,
IPSMOYTOJIBHBIN TTapaJUIeNICHIIe], KYO);

e Kiiaccu(UIMPOBATh MHOTOTPAHHHUKH, BBIOMpPAas OCHOBAaHUS Ui KJIacCU(UKAIINU;

® CBOOOJTHO OTNIEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C CEYEHHMEM MHOTOIPAaHHUKOB IIOCKOCTBIO;

® BEITIOJIHATH MAPAJUIEIBHOE, LEHTPAIBHOE M OPTOTOHAJIBHOE MPOSKTHpPOBaHWE (GUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHusI (pUryp Ha IMIIOCKOCTH;

® CTPOUTH CEYECHHS] MHOTOTPAHHHMKOB PA3JIMYHBIMU METOJIaMH, BBIIOIHATH (BBIHOCHBIC)
IUIOCKHE YePTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

® BEIUMCIIATH TUIOIIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, THPAMH/IA), TEOMETPHUECKUX
TeJ C MpUMEHEHUEM (HOpMYT;

© cBOOOJIHO OINEPUPOBATH MOHATUSAMHU: CUMMETPHs B NMPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTb
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

¢ cBOOOJIHO OTIEPHPOBATH TOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIHMHATaM B
IPOCTPAHCTBE;

® BBLITIOJIHSATH JACWCTBUS HaJ BEKTOPaMU;

epemarh 3aJa4d  Ha JIOKAa3aTelIbCTBO MAaTEMAaTHYECKMX OTHOIIEHWA W  HaXOXKIEHHE
T€OMETPUYECKUX BEJIWYHH, MPHUMEHsSSI M3BECTHBIE METOIBI TPU PEIICHHH MaTeMaTHYeCKHX 3a/ad
MOBBIIIEHHOT'O ¥ BBICOKOTO YPOBHSI CJIOXKHOCTH;

® [IPUMEHATh TPOCTEHUINNE TPOTPAMMHBIE CpEACTBA M  DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUYECKUX 3a]1aY;

® U3BJIEKaTh, MPEOOpPa30BBIBATH M HMHTEPIPETUPOBATh HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (pUurypax, mpeacTaBICHHYIO Ha YepTekKaxX U pUCYHKaX;

® [IPUMEHSTh TOJYYCHHBIC 3HAHHWS Ha TPAKTHKE: CPaBHUBATh W aHAIM3UPOBATh peajibHbBIC
CUTyallud, TPUMEHSITh W3YYCHHBIC TOHATHS B TIpOIecce MOWCKAa PEHmICHHS MaTeMaTHYeCKH
c(OpMyYIMPOBAHHOW MPOOJIEMBI, MOJIEIUPOBATh peaJbHBbIE CHUTYyallud Ha S3bIKE TI'€OMETPHUH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIENTM C HCIOJIB30BAHUEM T'€OMETPUYECCKUX TIOHSITHH W TEOpeM,
amnmapara anreOphl, pelaTh MPAKTUYECKHE 33/1a4M, CBS3aHHbIE C HAXOXXACHUEM TI'€OMETPHUYECKUX
BEJINYWH;

e METh MpPEJCTaBICHUsI 00 OCHOBHBIX JSTalax pa3BUTHS T€OMETPUU KaK COCTaBHOM yacTu
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA.

K xoniy 11 kiacca o0ydaromuiicst HAyIuTCs:

¢ CcBOOOJIHO OIEPUPOBATh MOHATHSAMH, CBS3aHHBIMU C LMJIMHAPUYECKOH, KOHUYECKOH H
chepryecKoit TOBEPXHOCTAMHU, OOBSICHITH CIIOCOOBI ITOTYUEHHUS;

® OIIEpPUPOBATH MOHATHIMH, CBSA3aHHBIMU C TEJIaMM BpAIllCHUS: HUIMHIPOM, KOHYCOM, cepoit
U I1apOoM;



e pacro3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U mIap) U OOBSICHATH CHOCOOBI
MOJIyYEHUS Tell BPaIllCHUS;

e KJITaCCU(PULIMPOBATh B3aUMHOE PACIOJIOKEHHUE CPEPBI U TIOCKOCTH;

® BEIUMCIIATh BEJIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpAIlCHUs, 0OBEMBI M IUIOIIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAILCHHS, TEOMETPUUYECKHX TeJl C IPUMEHEHHEM (HOpMYIT;

®CcBOOO/IHO ONEpPUPOBAaTh MOHATUSMH, CBSI3aHHBIMH C KOMOMHAIMSIMM Tell BpallCHUs MU
MHOTI'OI'DaHHMKOB: MHOIOTPAHHUK, BIMCaHHbI B cdepy M ONMCaHHBIH OKOJIO cdepsl, chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILLICHHUS;

® BBEIUUCIIATH COOTHOILIEHHSI MEX1y IIOIIASIMK [TOBEPXHOCTEH U 00bEMaMU 1OJJIOOHBIX TET;

e 1300pakaTh U3ydaeMble (UIYpHl, BBIOJHATH (BBIHOCHBIE) IUNIOCKME YEPTEXKH U3 PUCYHKOB
HPOCThIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TEJ BpallleHMS;

® U3BJICKaTh, WHTEPIPETUPOBATh U MPeoOpa3oBBIBATH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, MpeacTaBICHHYIO Ha YePTekKaxX U PUCYHKAX;

© cBOOOJIHO ONEPUPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTBE;

® BEITIOJTHATH OINEPALMU HAJl BEKTOPAMHU;

®3371aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT;

e pemarh TeOMETPHUECKUE 33J]aud Ha BBIYHMCICHUE YTJIOB MEXIY NMPSMBIMH U TUIOCKOCTSIMH,
BBIUUCIICHHE PACCTOSHUH OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha TPHUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/1a MPH PEILCHUH;

¢ cBOOO/IHO OIEPUPOBATH MOHSATHUSIMH, CBS3aHHBIMHU C JIBUKCHHEM B TIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

® BHIMOJIHATh M300pa’keHsl MHOTOTPAHHUKOB M TeJ BPALIECHUs MPU MapauleIbHOM IEepeHoce,
LEHTPaJIbHOW CUMMETPHH, 3€pKaJIbHOW CUMMETPHHU, IIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBaHUs
OIO0OHS;

® CTPOMTH CEYEHHUS MHOTOI'PAaHHMKOB M TeJl BPALICHMS: CEYCHUs LMIMHApa (MapauieNbHO U
NEPIEHIUKYIISIPHO OCH), CEYEeHHUs KOHyca (IapajieibHble OCHOBAaHHMIO M IPOXOMSIINE uepes
BEpILMHY), CEYECHHUS 11apa;

® ICTIOJIb30BAaTh METO/bl IOCTPOEHHUsS] CEUYEHHUIl: MEeTOJ CIEelO0B, METOJ| BHYTPEHHETrO
MPOEKTHUPOBAHMUS, METO]I TIEPEHOCA CEKYIIEH IITOCKOCTH;

® JJOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

®[IPUMEHATh TeOMeTpHueckue (akThl s  pPEUIeHHs  CTePeOMETPHUECKUX  3a7ad,
NPENOoiaraloliuX HECKOJIbKO IIaroB pPELIeHMs, €ClIM YCJIOBHUS IMPUMEHEHHs 3a/aHbl B SBHOH U
HEesIBHOH (opMme;

epemaTh 3aJaud  Ha JIOKa3aTelIbCTBO MAaTE€MaTHMYeCKMX OTHOIIEHUM M  HaxOoXJeHHe
reOMEeTPUYECKUX BEIHYUH;

® [I[PUMEHATH TPOTPAMMHBIE CPEICTBA M DJICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TIPH
PEIICHUH CTEPEOMETPUICCKUX 3a/1ad;

® [[PUMEHATH MOJyYEHHbIE 3HAHHMS Ha MpPAKTHUKE: CPaBHHUBATh, aHAIM3HPOBATH M OLIEHUBATH
peasbHblE CUTYyallud, NMPUMEHATh W3YyYCHHbIE IMOHSTHSA, TEOPEMBl, CBOWCTBA B IMpoOllecce IOHCKa
pemeHnsT MaTeMaTHIeCKu CHOpMyITUPOBAHHON MPOOIIEMBI, MOJETHPOBATh PEANbHBIC CHUTYyallud Ha
S3bIKE TEOMETPUH, UCCIIEIOBATH IOCTPOCHHBIE MOJIENN C UCIIOJIB30BaHUEM T'€OMETPUUYECKIX TOHSATHHA
U TeopeM, ammapara aireOphl, pemaTh MPAaKTHYECKHe 3a7adyd, CBS3aHHBIE C HaXOXJICHUEM
reOMETPUYECKUX BEJHYNH;

® IMETh TPEICTAaBICHUSI 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUU KaK COCTaBHOM YacTh
byHaaMeHTa pa3BUTHsI TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KommuectBo yacos

No /it HaumenoBanue pa3ziesioB U TeM NporpaMmbl Beero KoHTposbHbIe DNeKTpOHHBIE 00Pa30BaATEIBHBIE PECYPCHI
paboThI
1 BBezeHue B crepeoMeTpuio 23 1 https://resh.edu.ru/subject/lesson/4756/
2 B3anMHOe paciiookeHue MpsIMbIX B IPOCTPAHCTBE 6 1 http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
3 HapaiienbROCTh MPAMBIX 1 II0CKOCTCH B 8 http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
IIPOCTPAHCTBE
4 Tlepren iy IApHOCTE IPAMEIX M IIOCKOCTCH B 25 http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
IPOCTPAHCTBE

5 VYTIIBI U pacCTOSIHHS 16 1 http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
6 MHOrorpaHHHKH 7 1 http://geometry2006.narod.ru/Lessons/10-11/24.pptx
7 BekTophl B IPOCTPAHCTBE 12 http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
8 [ToBTOpEHME, 000OIICHUE M CHCTEMAaTH3allsl 3HAHUH 5 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6

11 KJIACC
KonunuectBo yacos
Ne /it HaunmenoBanue pa3zienoB U T€M NporpaMMbl Beero KonTtposnbsHbie DIIeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI
paloThI
1 AHanuTH4eckasi reoMeTpus 15 1 https://mathprofi.com/uploads/files/1230_f 41_yu.a.-
2 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUM 15 1 and“anqv_analItIChe_Skaya_
’ geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554/
3 OO0BEM MHOTOTpaHHHKA 17 1 https://interneturok.ru/lesson/geometry
4 Tena Bpamenus 24 1 https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-
5 [Tnomaam MOBEPXHOCTH M O0BEMBI KPYTIIBIX TEI 9 1 profilnyi-uroven-6670658/prizma-piramida-tcilindr-
konus-shar-zadanie

6 JIBYOKEHUS 5 1 https://resh.edu.ru/subject/lesson/6297/conspect/22282/
7 [ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUM 17 2

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 8



https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554/
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554/
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554/
https://interneturok.ru/lesson/geometry
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie
https://resh.edu.ru/subject/lesson/6297/conspect/22282/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuuectBo yacos
No DNeKTpOHHBIE 00pa30BaTEIHHBIC
/i Tema ypoxa Beero Kontponbnbie pecypesI
paboTHhI

1 OCHOBHbIC TIpaBUIIa U300PAKCHHS HA PUCYHKE TIOCKOCTH, MapajlIeIbHbIX 1 https://resh.edu.ru/subject/lesson/4756/
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka http://metodisty.ru/m/files/view/
[ToHsATHS CTEPEOMETPHUH: TOUKA, MPAMasi, INIOCKOCTh, IPOCTPAHCTBO.

2 OcHOBHBIC TIpaBmiIa H300pakeHUs Ha PUCYHKE TNIOCKOCTH, MapalIeIbHbBIX 1 https://resh.edu.ru/subject/lesson/4756/
npsMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

3 [lonsTust: mepecekaronrecs IOCKOCTH, IEPECEKAIOIINECT TpsiMast U 1 http://geometry2006.narod.ru/Lessons/10-
IJIOCKOCTh; MTOJYIIPOCTPAHCTBO 11/3b.pptx

4 TloHATHSA: epeceKaroIMecs MLIOCKOCTH, IEPECEKAONIUecs NpaMas 1 1 http://geometry2006.narod.ru/Lessons/10-
IIOCKOCTB; IIOIYIIPOCTPAHCTBO 11/14d.pptx

5 MHoOrorpaHHuKy, H300paKEHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX (QUTYD, 1 http://geometry2006.narod.ru/Lessons/10-
HECYIIECTBYIOIIUX 00HEKTOB 11/3c.pptx

5 MHOrorpaHHUKH, H300paXkeHHe TIPOCTEMIIMX IPOCTPAHCTBEHHBIX (BUTYD, 1 http://geometry2006.narod.ru/Lessons/10-
HECYIIECTBYIONIUX 00BEKTOB 11/1.pptx

7 AKCHOMBI CTEPEOMETPUH U MIEPBBIE CIEACTBUS U3 HUX 1 http://geometry2006.narod.ru/Lessons/10-

8 AKCHOMBI CTEPEOMETPUH U NIEPBHIE CIIEACTBHS M3 HHUX 1 11/2.pptx
AKCHOMBI CTEPEOMETPHH U NIEPBbIC CIeACTBHS U3 HUX. COCOOBI 3aIaHus https://resh.edu.ru/subject/lesson/4912/

9 NPSIMBIX U IIOCKOCTEW B mpocTpancTBe. OO03HAYECHUS MPSIMBIX U 1 http://metodisty.ru/m/files/view/zadachi_n
IUIOCKOCTEH a_postroenie_sechenii_mnogogrannikov
N300pakeHne ceyeHn i MUpaMuIbl, Ky0a ¥ MIPU3MBI, KOTOPBIE TPOXOIAT

10 yepes ux péopa. M3o0paxkeHue nepecedeHus MoayIeHHbIX TIOCKOCTEH. 1 https://resh.edu.ru/subject/lesson/4912/
PackpammBaHue MOCTPOCHHBIX CEUSHUH Pa3HBIMH [[BETAMH
N300pakeHne ceyeHn i MupaMuIbl, Ky0a ¥ MMPU3MBI, KOTOPBIE MTPOXOISIT

11 yepes ux pédpa. M3o0paxeHue nepecedeHus! MOTy4eHHbIX MIJIOCKOCTEH. 1
PackpammBanue HOCszoeHHHX CEYCHUH pa3HBIMH IIBETAMH https://resh.edu.ru/subject/lesson/4912/
N300pakeHne ceyeHn i MupaMuIbl, Ky0a ¥ MPU3MBI, KOTOPBIE MTPOXOISIT

12 yepes ux pédpa. M3o0paxeHne nepecedeHus MOTy4eHHbIX MIJIOCKOCTEH. 1
PackpammBaHue MOCTPOCHHBIX CEUSHUI Pa3HBIMH [[BETAMH
I/I3o6pa>i<elfne CEYCHUH MUpPaMHJIBI, KyOa M IPU3MBI, KOTOPBIE MpPOXOAST http://geometry2006.narod.ru/Lessons/10-

13 yepe3 ux péopa. M3obpaxkeHue nepeceueHus MmoaydeHHbIX II0OCKOCTEH. 1

N 11/14d.pptx
PackpaimBanue MoCTPOCHHBIX CEUCHUI Pa3HBIMH [[BETAMH
14 Merop ci1e10B sl MOCTPOCHUS CeUCHHI 1 http://geometry2006.narod.ru/Lessons/10-
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Merton cienos uist mocTpoeHus ceueHuil. CBoiicTBa nepeceueHuit

11/15b.pptx

15 MPSAMBIX U IIOCKOCTEN
16 Meron cnenoB st TIOCTPOCHHS ceuenuii. CBolcTBa nepeceyeHuit
IPSMBIX U IJIOCKOCTEH
17 [TocTpoeHue ceueHuit B mupamue, Kyoe mo Tpém Toukam Ha péopax.
Co3iaHre BBIHOCHBIX YEPTEKEH U 3aIKCh IAroB OCTPOCHHSI
18 [TocTpoeHue ceueHuit B mupamue, Kyoe mo Tpém Toukam Ha péopax. http://geometry2006.narod.ru/Lessons/10-
Co3anre BBIHOCHBIX YEPTEIKEH U 3aIUCh I1aroB MOCTPOSHUS 11/15e.pptx
19 [TocTpoeHue ceueHuit B mupamue, Kyoe rmo Tpém Toukam Ha péopax.
Co3iaHre BBIHOCHBIX YEPTEKEH U 3aIKCh IAroB NOCTPOCHHSI
20 [TocTpoeHune ceuenuii B NMpaMmze, KyOe 1o TpéM ToukaM Ha pEOpax. hitps://shkolkovo.net/theory/19
Co3aHre BBIHOCHBIX YE€PTEKEH U 3aIKCh IIAroB MOCTPOCHHSI
21 [ToBTOpenue mianuMeTpun: Teopema o MPOMOPIHOHATIBHBIX OTPE3Kax. https://foxford.ru/wiki/matematika/teore
[Togo6ue TpeyroabHUKOB ma-menelaya
99 [ToBTopenue mianumetpun: Teopema MeHenas. PacueTsl B ceueHHsIX Ha http://geometry2006.narod.ru/Lessons/10-
BBIHOCHBIX YepTexax. Micropusi pa3BUTHUS IIJIAHUMETPUHU U CTEPEOMETPUH 11/58.ppix
23 Konrtponsnas padora "Akcnomsl crepeomerpun. CeueHus" =2/98.ppiX
B3aumuoe pacrnionoxeHue npsmMbIX B pocTpaHcTBe. CKPEMBAOIIAECS https://resh.edu.ru/subject/lesson/6065/co
24 npsimble. [Ipu3HaKky CKpenuBaromuxcs npsmbix. [lapasnenbHbie mpsMbie
nspect/125650/
B IIPOCTPAHCTBE
Teopema o0 CyIIeCTBOBAaHHH M €AMHCTBEHHOCTHU MPSMO#T MapaieaIbHOMI https://interneturok.ru/lesson/geometry/10
o5 JTaHHOU MPSIMOM, TPOXOAAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JISKAIIEH -klass/par_alIelnost-prvamvh-i-
Ha JTAHHOM mpsiMoi. JlemMa o rmepecedeHn  mapaieabHbIX MPSIMbBIX ploskostej/parallelnye-pryamye-v-
IIOCKOCTBIO prostranstve-parallelnost-treh-pryamyh
26 [MapamienbHOCTh TpeX MpsMBIX. Teopema o TPEX mapasuieNIbHBIX IPSMbIX. http:// metodi_sty.ru/m/fiIe_s/view/ ugol_mez
TeopeMa 0 CKpEUIMBAOIIUXCS TPSIMBIX hdu_pryamoi_i_ploskostju
[TapannensHoe nmpoekTHpoBanre. OCHOBHbIE CBOMCTBA MapaJljIeIbHOTO http://metodisty.ru/m/files/view/ugol_mez
27 poeKTHpoBaHus. M300paxkeHne pa3HbIX GUTYp B MapayuIeIbHON hdu_skrechivajuchimisya pryamymi_201
MIPOEKIUU 3 01 20
http://metodisty.ru/m/files/view/rasstoyani
28 LleHTpanbHas MPOEKIHsS. YTOJI C COHAIPABICHHBIMUA CTOPOHAMH. YTOJ e mezhdu skrechivajuchimisya pryamy
MEXTy TIPSIMBIMH i
29 3amaun Ha JOKa3aTEIbCTBO U MCCIEI0BAHNE, CBI3aHHEIE C http://geometry2006.narod.ru/Lessons/10-
PacCIOI0KEHUEM MPSIMBIX B TPOCTPAHCTBE 11/7a.pptx
30 [ToHsTHSA: MapaIETLHOCTh MPSAMOM ¥ IJIOCKOCTH B IPOCTPAHCTBE. http://geometry2006.narod.ru/Lessons/10-

ITpu3Hak napauieaIbHOCTH NPSIMOM U TIOCKOCTH. CBOMCTBa

11/7b.pptx
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[apaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH

FCOMeTpI/I‘IeCKI/Ie 3aa4u Ha BBIYHMCJICHHUE U A0Ka3aTCIbCTBO, CBA3aHHBIC C

http://geometry2006.narod.ru/Lessons/10-

31 . 1
MAPAIIENBHOCTHIO IPSMBIX U IIJIOCKOCTEHW B TPOCTPAHCTBE 11/12.pptx
39 [TocTpoeHue ceyeHus, MPOXOIAIIETO Yepe3 TAaHHYIO MPSIMYI0 Ha YePTexKe 1 http://geometry2006.narod.ru/Lessons/10-
Y TIapaJuIeILHOTO APYTor NpsiMoit. Pacyér oTHOIIEHMI 11/13.pptx
33 [MapannenbHas MpoeKys, MPUMEHEHUE I TOCTPOCHHS CCUCHHM KyOa 1 1 http://geometry2006.narod.ru/Lessons/10-
napauienenumnena. CBOKWCTBA MapajuieNenuIea 1 Ipu3Mbl 11/8a.pptx
. http://geometry2006.narod.ru/Lessons/10-
34 [MapamienbHbie IocKkocTH. [Ipu3HaKy mapauieTbHOCTH BYX IUIOCKOCTEH 1 11/8b.pptx
35 TeopeMa 0 apaIeIbHOCTH M €AMHCTBEHHOCTH IUTOCKOCTH, ITPOXO/ISIICH 1 https://resh.edu.ru/subject/lesson/6129/co
4yepe3 TOUKY, He TPUHAIICKAITYIO JAaHHOU IJIOCKOCTH U CIICJICTBUS U3 HEE nspect/131671/
36 CBoiicTBa mapaJIeIbHBIX ITIOCKOCTEH: O MapaJICIbHOCTH MPSMbBIX 1 http://geometry2006.narod.ru/Lessons/10-
HepecevyeHus MPH NePECeUCHUH JBYX MapaUICIbHBIX INIOCKOCTEH TPEThe 11/8b.pptx
CaoiicTBa MapajUIeNbHbIX MI0CKOCTEH: 00 oTpe3kax Hapannenb.HHx https://www.youtube.com/watch?v=m-
37 HPSMBIX, 3aKITIOYEHHBIX MEKIY MapaIeIbHBIMU TIOCKOCTAMH; O 1 -
N 6jaQpcrdQ
MePECEUCHUH MTPSIMOM C IBYMS MapaIeIbHBIMU TNIOCKOCTAMH
https://foxford.ru/wiki/matematika/trigo
38 [ToBTOpenue: Teopema [Tudaropa Ha mI0CKOCTH 1 - -
nometriya-pryamougolnogo-treugolnika
https://interneturok.ru/lesson/geometry/1
39 [ToBTOpEHUE: TPUTOHOMETPHUS MPSMOYTOJILHOTO TPEYTOJIbHHUKA 1 0-Klass
40 CoiicTBa Ky0a U MpSIMOYTOJILHOTO Mapaieienumnena 1 https://resh.edu.u/subject/lesson/ 7731/c
Y pAMOYT P A onspect/325367/
41 Berurcienue JyIUH OTPE3KOB B KyO€ U MPSIMOYTOJILHOM MapajlieeuIe e 1 http://metodisty.ru/m/files/view/geom_10
42 [MeprieHAMKYIAPHOCTH MPSIMO# U TIOCKOCTH. [Ipu3HaK 1 http://geometry2006.narod.ru/Lessons/10-
NEPIEHIUKYJIIPHOCTU IPSIMON U TNIOCKOCTH 11/17a.pptx
43 [TepnieHAMKYIAPHOCTH MPSIMOH U TIOCKOCTH. [Ipu3HaK 1 http://geometry2006.narod.ru/Lessons/10-
MEPIIEHAUKYISIPHOCTH MTPSIMOI U TUTOCKOCTH 11/17b.pptx
44 Teopema o0 CyIIeCTBOBAaHUH U €AMHCTBEHHOCTH HPSMOF, MPOXO/sIIeH 1 hitps://mathus.ru/math/sm.pdf
4yepe3 TOYKY MPOCTPAHCTBA U TEPICHANKYISPHON K ITIOCKOCTH
45 [TnockocTH U NMepreHANKYJIIpHbIE UM IPSIMbIe B MHOTOIpaHHUKaX 1 https://mathus.ru/math/sm.pdf
46 [TnockoCTH ¥ NEPIEHAUKYJISIPHBIE MM MIPSIMbIC B MHOTOIPaHHUKAX 1
- PECHAMRYIp - P P http://geometry2006.narod.ru/Lessons/10-
47 SpICHIUKYJISP U HakJIOHHas. [locTpoeHHe MeprneHIuKYJIsipa U3 TOYKH 1 11/18.pptx
Ha MPSIMYIO
48 [lepnienaukynsp u HakinoHHast. [locTpoeHne nepneHuKyaspa U3 TOUKU 1 https://wika.tutoronline.ru/geometriya/cla

Ha IPSIMYIO

ss/10/chto-nuzhno-znat-o-teoreme-o-treh-
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49 Teopema o Tpéx meprneHANKYIsIpax (mpsiMas U oOpaTHas) perpendikulyarah
50 Teopema o Tpéx Mepre Ky ApaX (IpsMas u obpaTHas) https://resh.edu.ru/subject/lesson/6133/co
nspect/272667/
https://ypox.pd/library/perpendikulyarnie
51 VYT0II MEKIY CKPELIMBAOIIUMUCS ITPIMBIMH pryamie v prostranstve parallel 19182
9.html
52 [Touck neprneHauKyISIPHBIX TPSMBIX C IOMOIIBIO MEPIICHTUKYIISIPHBIX http://geometry2006.narod.ru/Lessons/10-
IUIOCKOCTEH 11/22b.pptx
http://metodisty.ru/m/files/view/postroeni
53 OproroHanbHOE MPOESKTUPOBAHHE - -
e_sechenii_mnogogrannikov
54 [TocTpoeHue ceueHuit Kyoa, MPU3MbI, IPABUILHOM MUPAMHIBI C TOMOIIBIO http://geometry2006.narod.ru/Lessons/10-
OPTOrOHAIBLHOU IIPOEKIIMH 11/22b.pptx
55 [TocTpoeHue ceueHuit Kyoa, MPU3MbI, IPABUILHOM MUPAMHIBI C TOMOIIBIO https://school.infourok.ru/videouroki/e434
OPTOrOHAIBLHOU IIPOEKIIMH 19¢3-2b06-49a7-999f-bf9c9dal8071
https://wika.tutoronline.ru/geometriya/cla
56 CI/IMMeTpI/IjI B IPOCTPAHCTBE OTHOCHUTEIBHO IIIOCKOCTHU. [1mockocTH ss/10/kak-vyvavit-priznaki-
CHUMMETPHI B MHOTOTPAaHHUKAX : : . .
perpendikulyarnosti-pryamoj-i-ploskosti
57 [Tpu3HaK nepreHMKYISIPHOCTH MPSIMO U IIOCKOCTH KaK CIICJCTBHE
CHUMMETPUH http://geometry2006.narod.ru/Lessons/10-
58 [paBuIILHBIE MHOTOTPAHHUKH. Pacuér pacCcTOSHUM OT TOUKH J10 11/20d.pptx
IIOCKOCTH
59 [TpaBuIbHBIE MHOTOTPaHHUKH. Pacuér paccTosHUIT OT TOYKH 10 http://geometry2006.narod.ru/Lessons/10-
TUTIOCKOCTH 11/20h.pptx
CrocoObl OMYCTUTD HEPICHIUKYIISPBI: CHMMETPHSI, CJIBUT TOUKH T10 hitps:/kpfu.ru/staff ﬂles./F2020188451/
60 N % ' ’ Ganeeva_2012_matematika_dlya_shkol
napajuIeIbHON PSIMOi -
nikov.pdf
61 CHBUT 110 HeTapaJUIeNbHOM MPAMOil, H3MEHEHHE PacCTOsIHU
62 KonrtponsHas padora "B3anMHoe pacoyioskeHHe NPSMbIX U IJIOCKOCTEN B http://geometry2006.narod.ru/Lessons/10-
npocTpaHcTae" 11/16a.pptx
63 [ToBTOpEHNUE: YrOJI MEXKIY MPSIMBIMH Ha TUIOCKOCTH, TPUTOHOMETPHS B https://mathus.ru/math/lla.pdf
POU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa KOCHHYCOB
64 [ToBTOpEHME: YrOJI MEXKIY CKPEIINBAIOIIMMUCS TIPSIMBIME B TIPOCTPAHCTBE http://geometry2006.narod.ru/Lessons/10-
' 11/16d.pptx
65 ['eoMeTprUecKre METO/IbI BBIYHUCIICHHS yIJIa MKy IPSIMBIMH B http://geometry2006.narod.ru/Lessons/10-

MHOT'OrpaHHUKax

11/21a.pptx
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http://geometry2006.narod.ru/Lessons/10-

66 JIByrpansblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia 1 11/22a.ppix
67 [MepnienaukynsipHbie I0cKOCcTH. CBOMCTBA B3aUMHO MEPIICH UK YIISIPHBIX 1 https:// internetgrok.ru/ Iesson/qeomet_ry/ 10
IIOCKOCTEN -klass/perpendikulyarnost-pryamyh-i
68 [Tpu3HaK MepreHauKyISPHOCTH IJIOCKOCTEH; TeopeMa O MPpsSMOi 1 https://resh.edu.ru/subject/lesson/7731/co
MePECeUYCHUs IBYX TUIOCKOCTEH MEPIICHIUKYIISIPHBIX TPEThEH MIIOCKOCTH nspect/325367/
. ) ) . https://obrazovaka.ru/geometriya/diagonal
[TpsiMoyTOIBHBII Mapajuienenunen; Kyo; n3MepeHusi, CBOiCTBa -
69 HPAMOYTOBHOO NApaTeTeTH I 1 -pryamougolnogo-parallelepipeda-
formula.html
70 E:(;II;ZMa 0 JMaroHaJIX IPSMOYTOJILHOTO MapajuiesIenuIe/1a U CIeICTBIE 1 https://multiurok.ru/id64610336/
https://infourok.ru/prezentaciya-po-
71 CrepeoMeTpuyecKre U MPUKIIaIHbIC 33/1a49H, CBI3aHHBIC CO B3AaUMHBIM 1 geometrii-na-temu-skreschivayuschiesya-
PacIoNIOKEHUEM MPSIMBIX U IJIOCKOCTH Dryamie-1307397.html
79 [ToBTOpEHME: CKPEIMBAIOIIMECS TPSMBIC, TAPAJUICTHHBIE TNIOCKOCTH B 1 https://urok. Lsept.ru/articles/614270
CTaHJAPTHBIX MHOTOTPaHHHKAX
73 [Tapa mapamienbHbIX IOCKOCTEH Ha CKPELIMBAIOIIUXCS IPSIMBIX, 1 http://geometry2006.narod.ru/Lessons/10-
paccTOsIHUE MEXKAY CKPEUIMBAOIIUMHUCS MPSIMBIMH B IPOCTHIX CHTYaIHAX 11/20d.pptx
74 PaccrosiHue OT TOUKH 70 MIIOCKOCTH, PACCTOSIHUE OT TPSMOH 10 1 http://geometry2006.narod.ru/Lessons/10-
TUIOCKOCTH 11/20f.pptx
75 Beruncienue paccTossHUN MEXTy CKPEIIMBAIOIIMMHECS TIPSIMBIMH C 1 https://resh.edu.ru/subject/lesson/6063/co
MOMOIIBIO MEPICHUKYIISIPHOM TIIOCKOCTH nspect/21119/
76 TpéxrpaHHsblil yroj, HEpaBeHCTBA I TPEXTPaHHBIX yriaoB. Teopema 1
ITudaropa, TeopemMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIiia
77 DneMeHTHI ChEPUIECKON reOMETPHUH: T€0e3MUECKIE JIMHUN Ha 3emiie 1
78 KonTpomnbHast padota "Yrisl u pacctosHus" 1
79 Cucremaru3zanus 3HaHUM "MHOTOTpaHHUK U €r0 3JIEMEHTHI" 1
80 Tnpamna. B nipami, TipasuibHas mHpaMia 1 http://geometry2006.narod.ru/Lessons/10-
11/24.pptx
81 [Ipusma. [Ipssmas u HaknoHHas npusmsl. [IpaBuneHas npuzma 1 https://resh.edu.u/subject/lesson/5443/co
nspect/21269/
82 [psimoii mapasuienenues1, NPsIMOYTOJIbHBIN Mapaiesenumne, Kyo 1 https://shkolkovo.net/theory/96
83 Brinyknbeie MHOTOrpanHuku. Teopema Diinepa 1 https://studor_)e_d la.ru/3_206028_vipuklie-
mnogogranniki-teorema-eylera.html
84 Brinykiieie Muororpanauku. Teopema Diinepa. [IpaBuiibHbIC U 1 http://geometry2006.narod.ru/Lessons/10-
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MOJIYIIPAaBUJIbHBIC MHOTOTpaHHHUKN

11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-

11/28.pptx

85 Kontposbnas padora "MHororpanHuku” 1

http://geometry2006.narod.ru/Lessons/10-
86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B MPOCTPAHCTBE 1

11/9a.pptx

87 CyMMa BeKTOpOB 1 Qtlt/p;).()/%%c;)r?etryzooanarod.ru/ Lessons/10

88 PasHOCTH BEKTODOB 1 https://resh.edu.ru/subject/lesson/4758/c
onspect/21647/
https://wika.tutoronline.ru/geometriya/cl

89 [TpaBujio mapaienenumneaa 1 ass/10/osnovnye-svedeniya-o0-slozhenii-
vektorov-po-pravilu-parallelepipeda
https://interneturok.ru/lesson/geometry/1
0-klass/vektory-v-

90 YMHOK€EHHEe BEKTOpa Ha YHCII0 1 o .
prostranstve/slozhenie-i-vychitanie-
vektorov-umnozhenie-vektora-na-chislo
https://interneturok.ru/lesson/geometry/1

PaznoxeHnue BekTopa 1o 6a3zucy Tpéx BEKTOPOB, HE JIEKAIIUX B OHOM 0-klass/vektory-v- -
91 ’ 1 prostranstve/razlozhenie-vektora-po-
THIoCKOCTH tryom-nekomplanarnym-vektoram-
zadachi

92 CKaIApHOE MpOH3BeIeHIe 1 https://resh.edu.ru/subject/lesson/5723/c
onspect/149166/
https://zaochnik-

93 Beruncnenue yria Mexx1y BEKTOpaMu B IIPOCTPAHCTBE 1 com.com/sprqvochn|k/matemat|ka/veth
ry/nahozhdenie-ugla-mezhdu-vektorami-
primery-i-reshen/

94 [Tpocreiimme 3aaun ¢ BEKTOPaMH 1 https://school.kco27.ru/wp-

95 [Ipocreiimune 3agauu ¢ BEKTOpaMu 1 content/uploads/10 BekTopbI-B-

96 HpOCTCfIIJ.IPIC 3aa4u C BEKTOpaMu 1 HDOCTDaHCTBC.-MCTOI[-KOODHI/IHB.T-B-

97 IIpocreiimume 3a1auu ¢ BEKTOPaMH 1 npocrpanctee.pdf

98 O06o011eHNE ¥ cCUCTEMAaTU3allUs 3HAHUI 1 http://56bits.ru/materials/geometriya/10/z

99 O000111eHIE U CUCTEMATH3aU 3HAHUI 1 aklyuchitelnoe

100 HToroasi KOHTpOJIbHAsA paboTa 1



http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://wika.tutoronline.ru/geometriya/class/10/osnovnye-svedeniya-o-slozhenii-vektorov-po-pravilu-parallelepipeda
https://wika.tutoronline.ru/geometriya/class/10/osnovnye-svedeniya-o-slozhenii-vektorov-po-pravilu-parallelepipeda
https://wika.tutoronline.ru/geometriya/class/10/osnovnye-svedeniya-o-slozhenii-vektorov-po-pravilu-parallelepipeda
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi
https://resh.edu.ru/subject/lesson/5723/conspect/149166/
https://resh.edu.ru/subject/lesson/5723/conspect/149166/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://school.kco27.ru/wp-content/uploads/10_Векторы-в-пространстве.-Метод-координат-в-пространстве.pdf
https://school.kco27.ru/wp-content/uploads/10_Векторы-в-пространстве.-Метод-координат-в-пространстве.pdf
https://school.kco27.ru/wp-content/uploads/10_Векторы-в-пространстве.-Метод-координат-в-пространстве.pdf
https://school.kco27.ru/wp-content/uploads/10_Векторы-в-пространстве.-Метод-координат-в-пространстве.pdf
http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe
http://56bits.ru/materials/geometriya/10/zaklyuchitelnoe

101 HToroBasi KOHTpOJIbHAsA paboTa 1 1
102 OBOGILICHE 1 CHCTEMATH3ALHA SHARMT 1 http://56t?|ts.ru/materlals/qeometrlvallol
zaklyuchitelnoe
OBILEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6

11 KIIACC
KommmuectBo wacos
Ne Tema ypoxka KoHTponbHbIE DneKTpoHHbIe HU(POBBIE pecypchl
/11 Bcero
paboThI
1 [ToBropenue Tembl "KoopanHaTel BEKTOpa Ha INIOCKOCTH U B 1 https://www.yaklass.ru/p/geometria/l1-
npoctpaHcTee" klass/priamougolnaia-sistema-koordinat-
2 [ToBTopenue Tembl "CKalIpHOE MPOU3BEICHHE BEKTOPOB" 1 v-prostranstve-metod-koordinat-
10439/abstcissa-ordinata-i-applikata-
3 [ToBTOpeHue Temsbl "Beryucienne yriia MeX1y BEKTOpamMH B 1 tochki-prosteishie-zadachi-v-
MpOCTPaHCTBE" koordinatakh-9263
" . . " https://studfile.net/preview/6162211/pag
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOM, TPOXOASAIIECH Yepe3 JBE TOUKU 1 o3/
5 YpaBHEHHE IIJIOCKOCTH, HOPMaJlh, YPABHEHHE IIJIOCKOCTH B OTPE3KaxX 1 https://zaochnik-
com.com/spravochnik/matematika/prja
6 YpaBHEHHE INIOCKOCTH, HOPMaJlb, YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax 1 maja-ploskost/uravnenie-ploskosti-v-
otrezkah/
https://zaochnik-
7 BekropHoe npou3BeacHue 1 com.com/spravochnik/matematika/vekt
ory/vectornoe_proizvedenie/
8 JInHeHbIE HEPAaBEHCTBA, JTMHEWUHOE POrpaMMUPOBAHUE 1 https://studfile.net/preview/4441069/pag
9 Jlunelinble HEPABEHCTBA, JIMHEHHOE MPOrpaMMHUPOBAHUE 1 e:29/
10 AHaTMTUYECKHE METOJIBI pacy€Ta yriia MeX1y MpSIMbIMU B 1
MHOTOI'paHHHKaX https://studfile.net/preview/8828652/pag
11 AHaNMTAYECKHE METO/IbI pacuéTa yriia MeK1y IIIOCKOCTSIMU B 1 e:10/
MHOTOT'PaHHHUKAX
https://zaochnik-
com.com/spravochnik/matematika/prja
12 ®opmyna pacCTOSHUS OT TOYKH JI0 TNIOCKOCTH B KOOPAMHATAX 1

maja-ploskost/rasstojanie-ot-tochki-do-
ploskosti/
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13 HaxoxxeHne paccTossHUI OT TOUKHU A0 TUNIOCKOCTH B Ky0Oe 1
1 Haxosk/eHne pacCTOSHHUI OT TOUKHU JI0 TFIOCKOCTH B MPABHIILHOM 1 https://studfile.net/preview/5997341/
UpaMHUJIE
15 KonTtponpHas pabora "AHanuruieckas reomerpus” 1
16 CeueHust MHOTOTPAHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKHI 1 https://resh.edu. u/subject/lesson/4912/c
' onspect/23572/
https://infourok.ru/prezentaciya-po-
17 CedeHrsi MHOTOTPaHHUKOB: METOJI CIICZOB 1 geometrii-na-temu-metod-sledov-
3550851.html
18 Ceuenus MHOTOTPAHHHKOB: CTAHAAPTHBIE IIIOCKOCTH, TEPECECHNUs 1 https://urok. 1sept.ru/articles/212754
MPSIMBIX | IJIOCKOCTEH
19 [MapaienbHble IpsAMBIE U INIOCKOCTH: MapalIeIbHbIEC CEUCHHS 1 https://resh.edu.ru/subject/lesson/6065/
20 [TapannenbHble npsMbIe U IIJIOCKOCTH: pacy€T OTHOUICHUH 1 https://foxford.ru/wiki/matematika/vzai
21 ITapajutenpHble NPAMBIE U IIJIOCKOCTH: YIUIBI MEXAY CKPELIUBAIOIIMMUCS 1 mnoe-raspolozhenie-ploskosti-i-
PSIMBIMHU pryamoy
https://www.yaklass.ru/p/geometria/10-
[eprieHAUKYIAPHBIE MPSMbIC U TJIOCKOCTH: CTAHIAPTHBIC TAPhI klass/perpendikuliarnost-v-prostranstve-
22 HEePICHAMKYIISPHBIX IUIOCKOCTEH U IPSAMBIX, CHMMETPUHN 1 10441/opredelenie-i-svoistva-
MHOTOTPaHHHKOB perpendikuliarnosti-priamoi-i-ploskosti-
12048
https://www.yaklass.ru/p/geometria/11-
[TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: TEOpEeMa O TPeX klass/prlamouqolnala-S|stem_a-k00rd|nat-
23 S ' 1 v-prostranstve-metod-koordinat-
10439/ugol-mezhdu-vektorami-
skaliarnoe-proizvedenie-9283
24 [lepnieHAMKYISIPHBIE TIPSIMBIE U TFIOCKOCTH: BBIYUCIICHUS JUIMH B 1 https://resh.edu.ru/subject/lesson/4724/
MHOTOTPaHHHKAX
[ToBTOpEHME: IUIOMAAN MHOTOYTOJEHUKOB, (DOPMYJIBI JUTS TIOMIAACH https://mterneturok.ru/Iess_on/qeometry/
25 COO6pa>I<eHI/I;I Ho10GHs ’ ’ 1 8-klass/ploschad/povtorenie-temy-
ploschad
26 [ToBTOpEHME: TUIOIAAM MHOTOYTOJIEHUKOB, (POPMYJIIBI JJIS TTOIIAIEH, 1
co00paxeHus mogo0us .
. https://interneturok.ru/lesson/geometry/
97 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (DOPMYIIBI [T TUTOIIAICH, 1
COOOpaKeHHS TT0T00MS
28 [Tnomanay ceyeHuit MHOTOTPaHHUKOB: IIOIIAIN IIOBEPXHOCTEH, 1 https://resh.edu.ru/subject/lesson/6018/

paspe3aHus Ha 9acTH, COOOpaKEeHUs TTO100Us
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[TonoOHbIe Tena B mpocTpaHcTBe. M3meHenne o6bEMa npu noaooduu.

https://infourok.ru/tema-uroka-podobie-

79 CTepGOMeququcxne 37114, CBA3AHHBIE C BLIMUCICHHEM 00BEMOB TET U tel-lekciya-po-geometrii-5234553.html
IomIaiel moBepXHOCTEMN
80 KonTtposbhast padota "Ilnomaay moBepXHOCTH U 00BEMBI KPYTJIBIX TE"
81 JBmkenus npoctpancTBa. OToOpakeHus. JIBUKEHUS U PAaBEHCTBO https://vyww.vaklas;ru/_p/qeometria/ll-
¢uryp. OOriue cBoWCTBa JBIKSHUN klass/priamougolnaia-sistema-
koordinat-v-prostranstve-metod-
. . koordinat-10439/otobrazheniia-
82 Bunb! nBmkeHui: mapamienbHbId TIEPEHOC, LUCHTP/IbHas CHMMETPHUS, prostranstva-na-sebia-vidy-dvizheniia-
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT MPSIMOM 12444/re-173fee54-d497-47c1-82e1-
ela0a0d883e2
https://lc.rt.ru/classbook/matematika-11-
83 [Tpeobpazosanust nogodust. [Ipsimast u chepa Ditnepa klass/metod-koordinat-v-prostranstve-
profilnyi-uroven/5970
https://resh.edu.ru/subject/lesson/2517/
84 I'eomeTpuueckre 3aqaun Ha IPUMEHECHUE JBUKCHHUS main/
85 KonTtponbHast pabora "Bekropsl B mpocTpaHcTse"
O6o6maromiee nopropenue 11 moHATHII U METOJIOB Kypca Tr€OMETPUU
86 10-11 kmaccoB, cuctemaTH3anus 3HaHui: "TlapamieTbHOCTh MPSIMBIX U https://ege.sdamagia.ru/
IJIOCKOCTEH B MpocTpaHCcTBe"
87 Ob6o6maroee nopropenue 11 HOHHTHIZUH 'lt/IeTO,ZLOB Kypca FeOMeTpI/II/I" https://eqe.sdamaia.ru/
10-11 kmaccoB, cuctemMaTHu3aius 3HaHui: "BeKTOpsI B IpOCTpaHCTBE
88 O6o6maromiee nosropenue 11 HOHHTHﬁvH 'ltfleTO)IOB Kypca FeOMeTpI/II/I' ‘ https://eqe.sdamaia.ru/
10-11 kmaccoB, cuctemaTu3aius 3HaHuil: "BekTopsl B mpocTpaHCTBe
89 Ob6o6u1aroee nopropenue 11 HOHHTHIZUH 'lt/IeTO,ZLOB Kypca FeOMeTpI:I'I/I https://eqe.sdamaia.ru/
10-11 xmaccoB, cucremaTtu3anus 3HaHui: "OOBeM MHOTOTpaHHUKA
9 O6o6maromiee nosropenue 11 HOHSITI/II}'IVI/I 'l:/IeTOJIOB Kypca FGOMeTpI:I'I/I hitps://eqe.sdamaia.ru/
10-11 kmaccoB, cuctematu3aius 3Hanuil: "O0beM MHOTOTpaHHUKA
O6o6maromiee nosropenue 11 moHSATHI U METOZOB Kypca Fr€OMETPUH
91 10-11 knaccos, cuctemaTu3aius 3Hanuii: "[Inomaan moBepxHoOCTH U https://ege.sdamgia.ru/
00BEMBI KPYTJIbIX TEN"
O6o6maromiee nosropenue 11 moHsATHI U METOZ0B Kypca Fr€OMETPUH
92 10-11 knmaccoB, cucremaru3aius 3uanuil: "[1nomany moBepxHOCTH U https://ege.sdamgia.ru/
00BEMBI KPYTJIbIX TEN"
93 Hrorosast koHTpOIbHAS paboTa
94 HroroBast koHTpOIBHAs paboTa



https://infourok.ru/tema-uroka-podobie-tel-lekciya-po-geometrii-5234553.html
https://infourok.ru/tema-uroka-podobie-tel-lekciya-po-geometrii-5234553.html
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://lc.rt.ru/classbook/matematika-11-klass/metod-koordinat-v-prostranstve-profilnyi-uroven/5970
https://lc.rt.ru/classbook/matematika-11-klass/metod-koordinat-v-prostranstve-profilnyi-uroven/5970
https://lc.rt.ru/classbook/matematika-11-klass/metod-koordinat-v-prostranstve-profilnyi-uroven/5970
https://resh.edu.ru/subject/lesson/2517/main/
https://resh.edu.ru/subject/lesson/2517/main/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

95 [ToBTOpenue, 0000IICeHNE U CUCTEMATH3aIMs 3HAHU I 1 https://ege.sdamgia.ru/
I/ICTO WS DA3BUTHUI CTEPEOMETPUM KAK HAYKHA U €€ POJIb B PA3BUTHH .

96 PHA P P P K P D: 1 https://ege.sdamgia.ru/
COBpeMeHHBIX I/IH)KeHepHBIX H KOMHBIOTepHBIX TCXHOJIOTI'NN
Hctopust pa3BuTHUSI CTEPEOMETPUN KaK HAVKUA U €€ POJIb B Pa3BUTHUU ]

97 puA p P p YK P R 1 https://ege.sdamagia.ru/
COBpeMeHHBIX I/IH)KeHepHI)IX 1 KOMIIBIOTCPHBIX TCXHOJIOTHUU
I/ICTO WS DA3BUTUI CTEPEOMETPUH KAK HAYKHU U €€ POJIb B PA3BUTHH .

98 puA p P p YK P pv 1 https://ege.sdamagia.ru/
COBpeMeHHBIX I/IH)KeHepHBIX H KOMHBIOTepHBIX TCXHOJIOTI'NN
Hctopust pa3BuTHUsg cTepeOMETPUN KaK HAVKUA U €€ POJIbL B PA3BUTUHA )

99 puA p P P YK P pu 1 https://ege.sdamagia.ru/
COBpeMeHHBIX I/IH)KeHepHI)IX 1 KOMIIBIOTCPHBIX TCXHOJIOTHUU
I/ICTO WS DA3BUTUI CTEPEOMETPUM KAK HAYKHU U €€ POJIb B PA3BUTHH .

100 puA p P p YK P pv 1 https://ege.sdamagia.ru/
COBpeMeHHI)IX I/IH)KeHepHI)IX H KOMHI)IOTepHI)IX TCXHOJIOTUN
HcTtopud pa3BUTHA CTEPEOMETPUU KaK HAVKU U €€ DOJIb B PA3BUTUH .

101 puA p P P YK P pv 1 https://ege.sdamgia.ru/
COBpeMeHHI)IX I/IH)KeHepHI)IX nu KOMHI)IOTepHI)IX TCXHOJIOTUN
I/ICTO A pa3BUTHUA CTCPCOMECTPHHU KAaK HAVKHU U eé OJIb B Pa3BUTHU .

102 PHA D P P K P D: 1 https://ege.sdamgia.ru/
COBPEMCHHBIX HHXXCHCPHBIX U KOMIIBIOTCPHBIX TCXHOJIOI'UH

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

IPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJIACC
Kon . .
HpOBeEpsIEMOro IIpoBepsiemble npeMeTHBIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/bHOMH
pesybTaTa NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
7 I'eomerpus

7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsIMasi, INIOCKOCTb

79 [IpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELIEHUH I€OMETPUUECKHUX
3ajau

73 OHepI/IpOBéiTB HNOHATUSAMM: TApAJUIENbHOCTh U MEPHEHIUKYISIPHOCTh HPAMBIX H
IJI0CKOCTEN

7.4 KnaccuduiupoBars B3auMHOE PACHOI0KEHHUE TPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPAaHHBIA yroj, TIpaHd JIBYTPaHHOrO Yyria, pedpo

7.5 JNBYTPAHHOI'O YIUIA, JIMHEWHBIA YO ABYTPAHHOIO YIJIa, IpajyCHas Mepa JABYTPaHHOTO
yria

76 OnepupoBarh NOHATHAMMU: MHOTOTpaHHHUK, BBIITYKJIBI M HEBBIIYKJIbII MHOTOIpaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHUK

77 Pacrio3HaBaTh OCHOBHBIE BHUJbl MHOTOIPAaHHUKOB (MHpamMuAa, MpU3Ma, MPSIMOYrOJIbHBIN
napasiesnenunes, Kyo)
KnaccupunupoBaTrb MHOIOIpaHHHMKH, BBIOMpas OCHOBaHUS Ul KiacCU(UKALUU

7.8 (BBINIYKJIbIE U HEBBIYKJIbIE MHOTOTPAHHUKH, NMPAaBUIbHBIE MHOTOTPAHHUKH, HpPSMbIE U
HaKJIOHHbBIE PU3MBI, TapaJlIeICIHUIIEb])

7.9 OnepupoBaTh NOHATUSMH: CEKYILAs INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB

7.10 OOBSACHATH MPUHIIMIIBI TOCTPOEHUS] CEUEHUN MHOTOIPAaHHUKOB, UCIIOJIb3YsI METOJ CIIE/I0B

711 Crpouth ceyeHHs] MHOTOTPAaHHUKOB METOJIOM CIIEZIOB, BBIMOJIHATH (BHIHOCHBIE) IJIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaxoXJE€HHE TIEOMETPUYECKMX BEJIMYMH 10 o0pasuam HIu

712 IIrOPUTMAM, NPHUMEHAS H3BECTHbIE AHANUTHIECKHE METO/IbI IPH PELIEHUH CTAHIAPTHBIX
MaTEMaTHYECKUX 3aJa4 Ha BBIUMCICHUE PACCTOSHUN MEXY IBYMsI TOUKAMH, OT TOUKH 10
MPSIMOMN, OT TOUKHJIO MIIOCKOCTH, MEXKAY CKPEIINBAIOIIUMHUCS TPSIMBIMU
Pemarp 3amaun Ha HaxoXJIEHHE TE€OMETPUYECKHMX BEJIMYMH 10 o0pa3laMm WiIn

713 JIrOpUTMaM, IPUMEHSISI U3BECTHBIE AHATMTUYECKUE METO/IbI IPU PEILIEHUHN CTaHJApTHBIX
MaTeMaTHYeCKUX 3a/ad Ha BBIYMCIEHUE YIJIOB MEXAY CKPEUIMBAIOLIUMUCS TMPSMBIMH,
MEXY NPSIMOH U IJIOCKOCTBIO, MEXY IJIOCKOCTSIMHU, ABYIPAaHHBIX YIJIOB
Bbruucnate 00bEMBI U IIJIOIIAIU TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpH3Ma, MHpaMHJIa) C

7.14 MpUMEHEHHEM (HOPMYJI, BBIUKCISATH COOTHOIICHHS MEXAY IUIOIAIsIMU MOBEPXHOCTEH,
00bEMaMU MMOJOOHBIX MHOTOI'PaHHUKOB

715 OnepupoBaTh MNOHATUSMHU: CHMMETPUSI B IPOCTPAHCTBE, LEHTP, OCh U IIJIOCKOCTh
CUMMETPHUH, IIEHTP, OCh U IIIOCKOCTh CUMMETPUU (PUTYPHI

716 W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH UHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MPeACTaBIEHHYIO Ha YepTekKaxX U pUCYHKaX
[IpumensaTh reomeTpuueckue (QaxkThl A PEUIeHHs] CTEPEOMETPUYECKUX —3ajad,

7.17 MIPEIIOIAaraloIuX HECKOJBKO ILIArOoB PELIEHUs, €CIU YCJIOBUS NPUMEHEHHUs 3aJaHbl B
sIBHOU (hopme

718 [IpuMensaTh mpocTeiline NporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a1au

719 [IpyBoauTe mNpUMEpHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B MpPUPOAE U IKU3HH,

pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE




[IpuMeHsITh MOTy4YEHHBIE 3HAHMUS HA MPAKTHUKE: aHAJIU3UPOBATh PEAJbHBIE CUTYyallUH U
IIPUMEHTh M3yYEHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PEUIEHUs MaTeMaTUYeCKU
C(OpMYNIUPOBAaHHOW MpPOOJIEMBI, MOJEIUPOBAaTh pEaJIbHbIE CHUTYyallUd Ha S3bIKE

7.20 T€OMETPHH, HCCIEeN0BAaTh IOCTPOCHHBIE MOJAETH C HCIOIb30BAaHUEM TI'€OMETPUYECKUX
MOHATUM U TEopeM, ammapara anreOpbl, pelarb MpPaKTUYeCKUe 3a7ayud, CBSI3aHHBIE C
HAXO0XJICHUEM T€OMETPUUYCCKUX BEITUNIHH

11 KJIIACC
Kon . .
HpOBEpSIEMOro IIpoBepsiemble nMpeIMeTHBbIE Pe3yJIbLTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bLHOM
pesybTaTa NPOrpamMMbl CpeHero oo0umero o0pa3oBaHus
6 I'eomerpust
OnepupoBarb TOHSITUSIMH: VTHHPHYECKAsT MIOBEPXHOCTH, oOpazyrormiue

6.1 UWIMHIPUYECKON TMOBEPXHOCTH, UWIMHJIpP, KOHUYECKass TIOBEPXHOCTb, OOpa3yrollue
KOHHUYECKOM MTOBEPXHOCTH, KOHYC, cheprudeckasi IOBEPXHOCTh

6.2 Pacrio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map)

6.3 OOBSCHATH CIOCOOBI MTOTYYSHHUS TeJl BPALLICHHUS

6.4 KiaccuduiupoBats B3aUMHOE PacroioKeHUE CPEphl U TIIOCKOCTH

6.5 OHepI/IpS)BaTBV MNOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTa, BbICOTA CErMeHTa,
[IAPOBOH1 CJI0H, OCHOBAaHHME IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS, IAPOBON CEKTOP

6.6 Breraucnsate 00bEMBI M TUIONIAA TTOBEPXHOCTEH TEJ BpAIICHHS, TCOMETPUUYECKUX TEN C
puUMeHeHneM (hopmyI

6.7 OnepupoBarh MOHATHSIMH: MHOTOTPAaHHUK, BIUCAHHBIA B cepy U OMHMCAHHBIN OKOJIO
cdepsl, chepa, BOUCAHHAS B MHOTOTPAHHUK WIIH TEJIO BPALICHUS

6.8 BBIYHCIATE COOTHOMICHUSI MY TUTOIIAISIMA TTOBEPXHOCTEH U 00bEMaMHU TTOTOOHBIX TE

6.9 N3o0paxaTth uzydaemble (QUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB

6.10 BrinonHsaTh (BBIHOCHBIC) TIJIOCKUE YEPTEKU U3 PUCYHKOB TIPOCTHIX O0BEMHBIX (PUTYP: BUT
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TN BPAIICHUS

6.11 W3Bnekarb, HHTEPIPETHPOBATH U MPEoOPa30BhIBATh HH(POPMALIMIO O TPOCTPAHCTBEHHBIX
TeOMETPHUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKAX M PUCYHKAX
[MpumensITh TeoMeTpudeckne (aKThl Ui PENICHHS] CTEPEOMETPUYCCKUX — 3ajad,

6.12 MIPEINONIarafoIMX HECKOJIBKO IIAaroB pPElIeHUs, €CIU YCJIOBUS NMPUMEHEHHUs 3aJaHbl B
sIBHOU (hopMme

6.13 OnepupoBath MOHATHEM: BEKTOP B POCTPAHCTBE

6.14 BBITIONTHATE TEHCTBUS CIIOKEHUST BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKECHHUS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T

6.15 [TpuMeHsITh MpaBUIIO NapasUICIICITHITEC A TIPU CIIOKCHHH BEKTOPOB
OnepupoBarh MOHATHAMH: JICKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb

6.16 BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI MEXKIY BEKTOPaMH, CKAIIIPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUTHHEAPHBIC U KOMIUTAHAPHBIC BEKTOPHI

6.17 HaxomuTh cyMMy BEKTOPOB M IIPOU3BEICHHE BEKTOpA Ha YHCIIO, YTOJ MEX Ty BEKTOPaMH,
CKaJISIPHOE MPOM3BEJICHIE, PACKIIAIBIBATh BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOpaM

6.18 3a/aBath MIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOpJIUHAT

6.19 Pemarp npocTeiiie reoMeTpruuecKre 3a1a4i Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeToJa
Pemarp 3amaum Ha JOKa3aTENbCTBO MATEMAaTUYECKUX OTHOLICHUH W HAXOXICHUE

6.20 T€OMETPUUYECKHUX BEIMYHMH 0 00pa3IiaM WK alfTOPUTMAM, IPUMEHSS U3BECTHBIC METOIbI
MIPH PEIICHUN CTAHIAPTHBIX MaTEMaTHYECKHX 3a7a4




[IpuMeHATh TPOCTEHIINE MPOTrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PEILICHUH CTEPEOMETPUUECKUX 3a1a4

6.21

IIpuBoguTe NpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U KU3HHU,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.22

[IpuMeHsTh MOJTy4YEHHBIC 3HAHUS Ha MPAKTHUKE: aHAJIM3UPOBATh peajbHbIe CUTyallUd U
MPUMEHATh M3Y4YCHHBIC TOHSTHS B TIPOLIECCE TIOMUCKA PEIICHUS MaTeMaTHU4eCKH
chOpMyIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh peEalbHbIE CUTyallUd Ha S3bIKE
F€OMETPUHU, HUCCIEN0BATh IMOCTPOCHHBIE MOJIENU C HCIOJIb30BAaHUEM T€OMETPUUYECKUX
MOHATUM U TeopeM, ammapara ainreOpbl, peniarb NMPaKTUYECKUE 3a7aduu, CBSI3aHHBIE C
Hax0JICHUEM r€OMETPUUYECKUX BEJIMYUH

6.23

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KUIACC

Kon

[IpoBepsieMblii 3JIeMEeHT COIePKAHUS

I'eomeTpus

7.1

7.2

OCHOBHBIE MOHSTHS CTCPCOMCTPUH. Tqua, npsAMasd, IIJIOCKOCTb, IIPOCTPAHCTBO. ITonstue o6
AKCUOMATHUYCCKOM IMMOCTPOCHUHN CTCPCOMETPUN: AKCHUOMBI CTCPCOMETPHU U CIICACTBUA U3 HUX

B3aumHOe pacnonoXeHue TMpsAMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMEcs, IapajuleibHble U
cKpeumBaromuecss npsmMele. [lapamienbHOCTH HpsAMBIX W IUIOCKOCTEH B IIPOCTPAHCTBE:
IapajuleJIbHbIE IPSIMBbIE B IPOCTPAHCTBE, NapalIeIbHOCTh TPEX MPSIMBIX, NAapaJUIEIbHOCTD IPSIMON
U IUIOCKOCTH. YTJIBIC COHANpaBICHHBIMU CTOPOHAaMH, YroJl MEXKIY MPSMBIMU B IIPOCTPAHCTBE.
[TapannenpHOCTh IUIOCKOCTEHN: NapajlIeNIbHbIE IUIOCKOCTH, CBOMCTBA IapajUIEIbHBIX IJIOCKOCTEM.
[Ipocrelimme NpOCTpaHCTBEHHbIE (UTYpHl HA IUIOCKOCTH: TETpa’ap, KyO, mapajulelenumne,
IIOCTPOCHUE CEUYECHUN

7.3

IlepneHIUKYIAPHOCTE NPAMONM M IUIOCKOCTH: IEPHEHIUKYJISPHBIE IPsAMBIE B IPOCTPAHCTBE,
NpsIMBIE TApAJUICNIbHBIE W NEPIEHAMKYJSAPHbIE K IUIOCKOCTH, IPHU3HAK MEPHEHAMKYJIIPHOCTH
IIPSAMOM M TUIOCKOCTH, TEOpEMA O NPAMOU MEPIEHAUKYIIAPHON IIIOCKOCTH. YTUIBI B IIPOCTPAHCTBE:
Yroja MEXIy IpsIMOM M IUIOCKOCTBIO, ABYTPaHHBIM yroJ, JIMHEWHBIA Yrojl JIBYIPAaHHOIO YrIJa.
IlepnieHUKyYISAp U HAKIOHHBIEC: PACCTOSAHHME OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE OT IPSIMOM JI0
IUIOCKOCTH, NpPOEKUus (Urypel Ha IUIOCKOCTb. I[lepneHAMKYISpHOCTh IUIOCKOCTEH: MIpHU3HaK
MEPIEHIUKYIISIPHOCTHU ABYX IJIOCKOCTEN. Teopema 0 TpEX MepreHuKyIspax

7.4

7.5

[loHsATHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAHHUKA, BBINYK/IBIE U HEBBIITYKIIBIC
MHOTI'OTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yronpHas npusma, TpaHU U OCHOBAHMS
OpU3MBbI, TpsMas W HAKJIOHHAs MpHU3Mbl, OOKOBas W IOJHAs MOBEPXHOCTb IPHU3MBIL.
[Tapamrenenunen, NpsAMOYTOJIbHBIM IapajuleNieuIe] U ero cpoWcrBa. [Iupammpa: N-yrosibHas
NUpaMy/ia, TPaHU U OCHOBAaHHE MHUpPaMUAbI, OOKOBas M IOJHAs MOBEPXHOCTh INHPAMUIBI,
NpaBUJIbHAsE M yCeuY€HHass MHUpPaMUJA. OJIEMEHTBl MpHU3Mbl W nupaMuibl. lIpaBunbHbIE
MHOTOTDAaHHUKH: TIOHATHE IPABUIBHOIO MHOIOIDAaHHMKA, IPAaBUJIbHAs I[pU3Ma U IPAaBUIIbHAL
nMpaMuia, IpaBUbHAs TPEYroyibHas MUpamMuaa U MpaBUWIbHBIN TeTpalrap, kKyO. Ilpencrasienue o
IIPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, JOoJeKa’Ap M Hukocadapyrue CedeHHs MNpPU3MBI U
MTAPaMU/IBI

CI/IMMeTpI/ISI B IMPOCTPAHCTBE: CUMMETPUSA OTHOCUTECIIBHO TOYKH, HpﬂMOﬁ, MJIIOCKOCTH. DJIEMEHTHI
CHUMMCTpPUU B ITUpaMUJiaX, mapaiICJICIuIicaax, mpaBUJIbHbIX MHOT'OI'PpaHHUKAX

7.6

Brruucnenne 5>1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriael. I[Dmomanas OokoBOM
MOBEPXHOCTH M TMOJIHOM MOBEPXHOCTU MPSMOI MPU3MBI, TUIOIIA/Ib OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH IMPaBUIbHON
MUPaMHJIBI, TeopeMa O TuIomaau yceu€HHor nupamusl. [loHsatre 06 00béMe. OOBEM TUPAMUTIBI,
MPU3MBbI

7.7

[TomoOHBIe Tema B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMQISIMH TOBEPXHOCTEH, 00BEMaMH
HOIOOHBIX Tell
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Kon

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

6

I'eomerpus

6.1

6.2

6.3

[{unuHapuYeckass  MOBEPXHOCTh,  OOpasyrolpe  [UIMHAPUYECKOW  MOBEPXHOCTH,  OCh
HWIMHIPUYECKON noBepxHOCTH. L{unuuap: ocHoBaHUS M OOKOBasi MOBEPXHOCTh, OOpa3yromias u
0Cb, TUTOIIA/Ib OOKOBOM U MOJIHOW TOBEPXHOCTH

Konnueckast moBepXHOCTh, 00pa3yroine KOHUYECKON MOBEPXHOCTH, OCh U BEpIINHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHMe U BepiInHa, 00pa3yolas u oCh, MIOMaas OOKOBOW U MOJTHON
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIre U BEICOTA, OCHOBAHUS M OOKOBAs TOBEPXHOCTh
Chepa u map: ueHrp, paamyc, IUaMeTp, IUIOMIAAh TMOBEpPXHOCTH cdeprl. BiaumHoe
pacrnosoxeHue cepsl U IIOCKOCTH, KacaTelnbHasl IIIOCKOCTh K cdepe, miouanb chepsl

6.4

N3o006paxenue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa U KoHyca

6.5

KomOuHanmu ten BpalleHHs W MHOTOTPaHHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIA OKOJIO CeEpsl,
cdepa, BIMCaHHAss B MHOI'OI'PAaHHMK, WM TEJIO BPAILICHHSI

6.6

[Tonstre 06 06béMe. OcHOBHBIE CBOIICTBa 00bEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBHOTO
napajuienenunesna u ciueactsus u3 He€. O0bEM HuIMHApPa, KoHyca. O0bEM Iapa M IUIOLIAlb

chepol

6.7

6.8

[Tono6urie Tena B mpoctpancTBe. COOTHOUICHHS] MEXKIY IJIOMIAASIMH MTOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEN

Ceuenus mumHApa (TapauiebHO W TEPICHANKYISIPHO OCH), CEUCHHUs KOHYyca (mapauieIbHOe
OCHOBAHHIO U MPOXO/IAIIIEE Yepe3 BEPIINHY), CEUCHUS I1apa

6.9

Bektop Ha miiockoct u B mpocTpaHcTBe. ClokeHHWE W BBIYUTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uwucio. PasyoxeHue BekTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopam. l[IpaBumio
napajuienenunena. Pemenue 3agay, CBA3aHHBIX ¢ TPUMEHEHUEM IIPABUII ACWCTBUN C BEKTOpaMU

6.10

IIpsmMoyrosbHas cucrteMa KOOpAMHAT B IpoctpaHcTBe. Koopamuatel Bektopa. IIpocreimme
3a7a4yl B KOOpAMHATax. YTroid Mexay BekTopamu. CKalspHOE TNpPOU3BEIEHHE BEKTOPOB.
Bpluucnenue yrioB Mexay NPsSAMBIMA U IUIOCKOCTSMH. KOOpIMHATHO-BEKTOPHBIM METOA IpHU
PELICHNH T€OMETPUYECKUX 3a1a4

IMPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBILIET'O OBPA3OBAHUA

Kon

NMpoBePsSIeMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3y/1bTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero o01ero 06pa3oBaHus

Brnagenne MeronamMm  0Ka3aTeNbCTB, alrOPpUTMaMM  PEIIEHUs 3a4ad; yMEHHE
dbopMynupoBaTh W ONEPUPOBATH TMOHATUSAMU: OIpEAETeHUe, akKcuoma, TeopeMa,
CIIEZICTBHE, CBOWCTBO, TPH3HAK, J0KA3aTENbCTBO, PABHOCHIBHBIE (HOPMYIHUPOBKHY;
NPUMEHSTh UX; YMEHHE (OpMYIUpPOBaTh 0OpaTHOE M MPOTHBOIIOJIOKHOE YTBEPKACHHE,
IPUBOJIUTH TPUMEPBI MU KOHTPIPUMEPHI, HCIOJIB30BAaTh METOJ MaTeMaTH4YeCKON
WHAYKIIUW; TPOBOJUThH JOKA3aTENbHBIE PACCYKJIEHUS NMPHU PEIIEHUU 3a]ad, OLEHUBATh
JIOTUYECKYI0  IPaBWIBHOCTb  PACCYXACHHMH; yMEHHME OIEpUPOBATH  IOHATHUIMHU:
MHO’KECTBO, IIOJIMHOKECTBO, OIEpalMd HaJ MHOKECTBaMH; YMEHHE HCII0JIb30BaTh
TEOPETUKO-MHOXECTBEHHBIN anmnapar JUisl ONMCAHUS PEAJIbHBIX ITPOLIECCOB U SIBJICHUM U
IIpU peUIeHUH 33a4, B TOM YHCIIe U3 APYTrUX Y4eOHBIX MPEAMETOB; YMEHUE ONEPUPOBAThH
HNOHATUAMHU: Tpad, CBA3HBIN rpad, AepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHHE 331aBaTh U
OINKCBIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCIIOJIB30BaTh rpadbl IPHU PELICHUHU 33134




YMeHue onepupoBaTh MNOHATUSAMU: HATYPaJIbHOE YHCIIO, LIEJNOE YUCIO, CTENEHD C LIEIbIM
II0Ka3aTelleM, KOPEHb HaTypaJbHOM CTENEHHU, CTENEHb C PALMOHAJIBHBIM ITOKA3aTEJeM,
CTENEHb C JCHCTBUTENIBHBIM IIOKA3aTeNeM, JIorapudm 4ucia, CHHYC, KOCHHYC M TaHT€HC
IPOM3BOJILHOIO 4YHCIA, OCTATOK IO MOAYNIO0, PALUOHAIBHOE YHUCIO, UPPALHUOHATIBHOE
YHCJI0, MHOXXECTBA HATYPaJbHBIX, LE€JbIX, PALMOHAIbHBIX, JEHCTBUTENIBHBIX YHCEI;
YMEHUE WCHOJb30BaTh IMPU3HAKU JIEIMMOCTH, HAUMEHbIIMHA OOIIMH JenuTens u
HauMeHblIee olliee KpaTHoe, alroput™M EBKiIMIa Npu pelieHuu 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMU [TO3ULMOHHBIMU CHUCTEMaMU CUMCJICHMS; YMEHHUE BBIIIOJIHATH BBIYHUCICHHUE
3HAYeHUH M 1peoOpa3oBaHUs BBIPAKEHHM CO  CTENEHsAMU M Jorapupmami,
npeoOpa3oBaHus APOOHO-PALMOHATBHBIX BRIPAKECHUN; YMEHUE OTIEPHPOBATDH MOHITUSMU:
II0CJIEI0BATENbHOCTh, apu(dMeTHueckass Iporpeccus, I€OMETpHuYecKas Iporpeccus,
OeckoHeuHO  yObIBaroIlas  IeOMETpUuYecKas  INPOrpeccHs;  yMEHHE  3aJaBaTh
IIOCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOUIbIO PEKYPPEHTHBIX (OpPMYN; yMEHHE
OIEpUPOBATh IOHATHUAMU: KOMIUIEKCHOE YMCIIO, COMNPSIKEHHBIE KOMIUIEKCHBIE YUCIIA,
MOJyJdb W AapryMeHT KOMIUIEKCHOTO u4Hcia, (opMa 3allUCH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TpPUTOHOMETpUYECKass W anreOpauyeckas); yMeTb IPOU3BOJIUTH
apupMeTHuecKue JeMCcTBUA C KOMIUIGKCHBIMM YHMCIaMM; HPUBOJUTH IHPUMEPHI
UCIOJIb30BaHUsl KOMILJIEKCHBIX YHUCEJ; ONEpPUpPOBaTh MOHATUSAMU: Marpuua 2x2 u 3x3,
OIpeIeNIUTENb MaTPUIIbl, FEOMETPUUECKUI CMBICI OIIpEeaeIUTeNs

YMeHne onepupoBaTh MOHATHSMU: PALMOHAIBHBIE, UPPALMOHAIBHBIE, [1OKAa3aTeIbHBIE,
CTCTICHHBIE, JIOTapu(MUYECKUE, TPUTOHOMETPHUYECKUE YPABHCHHS W HEPABCHCTBA, HMX
CUCTEMbI;  yMEHHE  ONEpUpOBaTh  MOHATUSAMU:  TOXKIECTBO,  TOXKIAECTBEHHOE
npeoOpa3oBaHKMe, YypaBHEHUE, HEPABEHCTBO, CHUCTEMa YypPAaBHEHUH U HEPABEHCTB,
PaBHOCWJIBHOCTh YPaBHEHUW, HEPaBEHCTB U CHUCTEM; YMEHHUE pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMBI C TOMOINBIO PA3JIMYHBIX IPUEMOB; pELIATh YpPaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C IIApaMETPOM; INPUMEHATH YpPAaBHEHHUs, HEPABEHCTBA, HX
CHUCTEMBI JJISI PEIICHUs] MaTEMaTHYECKUX 3a/1ad U 3aa4 U3 Pa3IMIHbIX 00JIacTel HAyKu U
peanbHOU )KU3HU

YMeHue onepupoBaTh MOHATHAMHU: (DYHKIUSA, YETHOCTb (QYHKLUUH, MEPUOJUUYHOCTH
(GYHKIIMHM, OrpaHUYEHHOCTh (DYHKIMU, MOHOTOHHOCTh (DYHKIMH, IKCTpeMyM (YHKIIUH,
HauOoJplllee M HauMEHbIlleEe 3HAuYeHUs (QYHKUMU Ha MPOMEXYTKE, HeNpepbIBHAs
GyHKIMSA, acUMOTOTHI Trpaduka (QYHKIMM, TMepBas M BTOpas IMPOU3BOJIHAS (PYHKIIHH,
reoMEeTpUYECKUi M (PU3MUECKUIl CMBICT MPOM3BOJHOM, MepBooOpa3Hasi, OnpenenEHHbINH
UHTETpaJl; yMEHHWE HaXOAUTh AaCUMNTOTHl Tpaduka (YHKIUU; YMEHHE BBIYHUCIATH
IPOM3BOJIHBIE CYMMBI, NPOU3BEACHHS, YaCTHOTO M KOMIO3MLIMU (DYHKIUH, HAaXOIUTh
ypaBHEHHE KacaTelbHOM K Tpaduky (QyHKUMH; YMEHHE HaxOJIUTh IPOU3BOJHBIC
BIIEMEHTApHBIX (YHKIMHA; yMEHHE HCIIONb30BaTh IMPOU3BOAHYIO [UIS HCCIIEIOBAHUS
GbyHKIMHI, HaXOAUTh HAHOOJIBIIINE U HAUMEHBIINE 3HaYeHHs] QYHKIUN; CTPOUTH rpapuKu
MHOTOYJIEHOB C MCIIOJIB30BAHUEM armapara MaTEeMaTHMYECKOTrO AaHalu3a; IPUMEHSThH
MPOU3BOJIHYIO JUIsl HAXOXKIACHHSI HaWIy4IlIero pelIeHUs B NPUKIAIHBIX, B TOM YHUCIE
COLMAIIbHO-9KOHOMHYECKUX W (U3UUECKUX 3aJauax; HAXOAWUTh IUIOMAId U OOBEMBI
¢buryp ¢ NoMOIIbI0 UHTErpajia; MPUBOAUTH IPUMEPHl MaTEMaTHUYECKOTO MOJEINPOBAHUS
¢ momouibio 1udhepeHIaTbHbIX YPaBHEHHH

YMeHue onepupoBaTh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas (QYHKIHS, KOMIO3HULIUS
byHKIMHM, auHeMHas (yHKUUSA, KBagpaTU4yHass (QYHKUMS, paludoHaNbHas (QYHKIUS,
CTereHHast (YHKILUS, TPUTOHOMETpUYECKrue (YHKIHH, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIIMKM, TOKa3aTenbHas W Jjorapudmuueckas (GyHKIUH; YMEHHE CTPOUTh Trpaduku
U3yYeHHBIX (YHKUIMH, BBIIOJHATH MpeoOpa3oBaHus rpaduKoB (DYHKIMHA, HCIIOIB30BaTh
rpaduKy UIs U3Y4EHHUs IMPOLECCOB M 3aBUCUMOCTEH, NMpHU PELIEHUU 3aJad U3 JAPYrux
y4eOHBIX PEAMETOB U 3ajay U3 pealbHOW KU3HM; BbIpAXXaTh (POPMYJIaMU 3aBUCHMOCTHU
MEXIy BEJIMYMHAMH; MCIOJIb30BaTh CBOWCTBA M Tpapuku (QyHKIOMH A8 perieHus
yYpaBHEHMIi, HEpaBEHCTB W 3a7ay C MapaMeTpaMH; H300pakaTb Ha KOOPJMHATHOU
IJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUI, HEPABEHCTB U UX CUCTEM




YMeHue pemaTth TEKCTOBBIE 33]a4M Pa3HbIX THUIIOB (B TOM YHCJE HA MPOLIEHTHI, T0JIU U
YacTH, Ha JABIKEHHE, padOTy, CTOMMOCTh TOBApPOB M YCIIYT, HAJIOTH, 3aJa4d U3 00JacTh
yNpaBJIEHUS JTUYHBIMUA M CEMEMHBIMM (PMHAHCAMH); COCTaBIIATh BBIPAKEHUS, YPaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIIEIOBATh IIOJYyYEHHOE PEIICHUE U
OLIEHUBATh MPaBAONOJ00HOCTb PE3yIbTATOB; YMEHHE MOJIEIMPOBAThH PEaIbHbIE CUTYAIIUH
Ha SI3bIKE MaTE€MaTHKHU; COCTAaBJISITh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
II0 YCJIOBHUIO 33Ja4M, UCCIIEJOBATh ITOCTPOCHHBIE MOJENIN C HMCIOIb30BAHMEM allapara
areOpbl, HHTEPIPETUPOBATH MOJTYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATHAMU: CpeaHee apupMeTHdeckoe, Meauana, Haubospliee u
HauMEHbIlIee 3HAYEHUS, pa3Max, ITUCIEpPCHUs, CTAaHAAPTHOE OTKIOHEHHE YHCIOBOIO
HaOopa; yMeHHe W3BJIEKAaTh, HHTEPIPETHPOBATH HH(POPMALMIO, NPEACTABICHHYIO B
Tablnuax, Ha AuarpaMMax, rpadukax, OTpa)arollyl0 CBOWCTBA pealibHbIX MPOIECCOB U
SIBIICHUI; MPECTABIATh MH(OPMAIMIO C MOMOINBIO TAOJIHI U AMArpaMM; HCCIEI0BATh
CTaTHUCTUYECKUE JlaHHBle, B TOM 4YHUCJIE€ C TNpPUMEHEHHEM TIpadUyecKux METOIO0B H
AIIEKTPOHHBIX CPEACTB; rpaduyecKu UcCIen0BaTh COBMECTHBIE HAOIIOACHUS C TIOMOIIBIO
JarpamMM pacCceMBaHUS U JIMHEHHON perpeccuu
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YMeHHE ONepUpoBaTh IMOHATUAMHU: CIIyYalHBIA OMBIT M CIy4alHOE COOBITHE,
BEPOSATHOCTH CIIYYaHOTO COOBITHS; YMEHHUE BBIYUCIISITH BEPOSATHOCTH C HCIIOJI30BAHHECM
rpadM4ecKux METOJIOB; NMPUMEHSATh (OPMYIIbI CIOXKCHUS U YMHOXCHHUS BEPOSTHOCTCH,
dopMysly TIOTHOW BEpOSTHOCTH, GopMyny bepHym, KoMOWHATOpHBIE (AKTHI |
(GOpMyIbI; OLEHHBATh BEPOSTHOCTH pEATbHBIX COOBITHH; YyMEHHE OIEPUPOBATH
MOHITHSMH: CITydaiiHash BEJUYHMHA, paclpeiciieHue BEpPOSATHOCTEH, MaTeMaTHYeCKOoe
OKUJIaHWE, JUCIEPCHS M CTAHIAPTHOE OTKIOHEHUE CIy4ailHOH BEIMYHMHBI, (YHKIIUU
pacmpeneneHuss W IUIOTHOCTH PaBHOMEPHOTO, IIOKA3aTeNbHOTO W HOPMAJIbHOTO
pacripe/ieliecHuil; yMEHUE HCIOIb30BaTh CBOMCTBA HM3YYCHHBIX pACIPENCICHUN IS
pelIeHHs 3a/1a4; 3HAKOMCTBO C MOHSATUSMH: 3aKOH OOJIBIINX YHCETI, METOIbI BEIOOPOYHBIX
WCCIICIOBaHMM;, YMEHHE MPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OONBIINX YHCENT B
MIPUPOJIHBIX U OOIIECTBEHHBIX SBIICHUSIX;, YMEHUE ONEPUPOBATH MOHATHIMH: COYCTAHHE,
MEPEeCTAaHOBKA, YHUCJIO COYETaHWW, YUCIO TMEepecTaHOBOK; OWMHOM HbiOTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTBI W PACCYKICHUS IS PEHICHHS 3ajad; OICHUBATH
BEPOATHOCTH  PEATbHBIX  COOBITHH;  COCTaBISATH  BEPOSTHOCTHYHO  MOJAETb U
WHTEPIPETHPOBATH ITOJTYICHHBIN pe3yiIbTar

YMeHne onepupoBaTh MOHATUSAMU: TOUYKA, IpsMasi, IJIOCKOCTb, TPOCTPAHCTBO, OTPE3OK,
JIyd, BEIWYMHA YyI7a, IUIOCKWM Yroj, JABYTPaHHBIM YroJl, TPEXTPaHHBIA Yroi,
CKpPELIMBAIOIIMECS NPSIMBbIE, MAPAJUIEIBHOCTh W IEPIEHIUKYISPHOCTh MPAMBIX U
IIJIOCKOCTEH, YroJl MEXAY NPSMBIMU, YIOJl MEXAY NPAMOU U IJIOCKOCTBIO, YIOJl MEXKIY
IJIOCKOCTSIMH, PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE MEXIY HPSIMBIMH,
pacCTOsIHUE MEXKAY IUIOCKOCTSAMM; YMEHHE UCIOJIb30BaTh IIPU PEIICHUM 3aaad
U3y4eHHble (DaKThl M TEOpPEMbl IUIAHUMETPHUM; YMEHHE OLIEHHWBATh pa3Mepbl OOBEKTOB
OKPY’KAaIOILIEr0 MUpPa; CTPOUTh MATEMAaTHYECKUE MOJIEIH C IOMOIIBIO T'€OMETPUYECKUX
MOHATUH U BEJIMYMH, pElIaTh CBA3aHHbIE C HUMH NTPAKTHYECKHUE 3aJa4l

YMeHue onepupoBaTh MOHATHAMMU: IUIOIIAAbL (GUrypbl, 00BEM (GUIypBl, MHOTOTPAHHUK,
NPaBWIBHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPaHHUKA, KyO, TapajliesienuIes], mpu3ma,
nupampia, Gurypa U MoBepXHOCTh BpPALICHUs, IMIMHAP, KOHYC, 1ap, cdepa, IIomaib
cdepsl, TUIONIAas TOBEPXHOCTH MHPAMUJBI, MPU3MBI, KOHYCa, IWINHApPA, 00BEM KyOa,
OPSMOYTOJIBHOTO Tapajulelienunesia, MupaMu/sl, MPU3Mbl, LWIMHIpPA, KOHYca, IIapa,
pa3BEPTKa TOBEPXHOCTH, CEUSHHWs] KOHyca W IWJIWHIpA, TMapajulebHble OCH WIH
OCHOBAHMIO, CEUYEHUE I1apa, INIOCKOCTh, Kacaromasics cepsl, IIINHAPa, KOHYCa; YMEHUE
CTPOUTH CE€UYEHHE MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYPBI 1 TOBEPXHOCTH
BpallleHHUs, MX CEYCHHUS, B TOM YHCIIE C TOMOIIbIO 3JEKTPOHHBIX CPEICTB; YMEHHUE
IPUMEHATh CBOWCTBA TEOMETPHYECKHX (Uryp, C€amoCTOSTENbHO (OPMYIHUPOBATH
OTIpeNieNIeHUs] W3y4aeMbIX (Uryp, BBIIBUTaTh TUIOTE3bl O CBOMCTBaX M MpPHU3HAKAX
reOMeTpU4ecKuX (Huryp, OOOCHOBBIBATH WJIM ONPOBEPraTh MX; YMEHHE IPOBOIHTH
KJaccu(uKanuio GUryp mo pa3aIudHbIM IPU3HAKAM




YMeHue onepupoBarh MOHATUAMU: JBUKEHUE B IIPOCTPAHCTBE, MapaJUICIbHBIN IIEPEHOC,
CUMMETpHUs Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE MOI00US,
nmoao0HbIe (PUTYpPBHI; YMEHUE pacliO3HABaTh PaBHBIC U MOJ00HBIC (DUTYPHI, B TOM YHCIIE B
PHUPOJIe, UCKYCCTBE, apXHUTEKTYypEe; HCIIOJIb30BaTh T'€OMETPUYECKHE OTHOIICHUS TIpU
pEILICHUH 33]a4; HAXOJUTh T€OMETPUYCCKHE BEIMYUHBI (JUTMHA, YTOJI, TUIOIAab, 00BEM)

11 OpU pelIeHUH 3aad W3 JAPYIHX y4eOHBIX HPEAMETOB M M3 PEATbHOM >KU3HU; yMEHHE
BBIUUCIIATh TE€OMETPUYECKHE BEIMYMHBI (UIMHA, Yroj, IJIouaas, 00bEM, IJIOLIAIb
MOBEPXHOCTH), HCIIONB3YsI M3y4eHHbIE (OPMYJbl M METOJbl, B TOM YHCJE: IUIOIAIb
IOBEPXHOCTU MHMPAMUAbI, NPU3MBI, KOHYCa, IMIMHIPA, IJIOIIAAb chepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO TapajuleNienueaa, MUPaMUIbl, TPHU3MbI, WIMHIPA, KOHYCa, IIapa;
YMEHHE HaXOJIUTh OTHOIICHUE 00BEMOB MOAOOHBIX QUTYD
VYMeHue onepupoBaTh IOHATUAMU: IPSIMOYrOjibHAas CHUCTEMa KOOPJMHAT, BEKTOP,
KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CYMMa BEKTOPOB, NPOU3BEICHHE BEKTOpa Ha
12 YHCIO, Pa3JIOKEHHE BEKTOpa IO 0a3ucy, CKaJlsipHOE IPOU3BEJICHHE, BEKTOPHOE
NPOM3BEACHUE, YroJd MEXAYy BEKTOpPaMH; YMEHHE HCIONb30BaTh BEKTOPHBIA U
KOOPJMHATHBIM METOJ Ul pEelIeHUs] TeOMeTPUYECKHX 3a/ad U 3a/ad APYrux y4eOHBIX
IPEMETOB
YMenne BoIOMpATh MOAXOJSAIINN METO JJISl PEUICHUS 3a/1a4M; IIOHUMAaHUE 3HAYMMOCTH
13 MaTeMaTHKU B W3YYEHUH MPUPOJIHBIX U OOIIECTBEHHBIX MPOLECCOB U SBICHUH; yMEHUE
pacro3HaBaTh MPOSBICHHWE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, YMEHHE IPHUBOIUTH
pUMEPbl MATEMAaTUYECKUX OTKPBITHUM POCCUICKON U MUPOBOM MAaTEMATHUYECKOU HAYKH
INEPEYEHD 2JIEMEHTOB COJAEPXAHUS, IPOBEPSAEMbBIX HA EI'D ITIO
MATEMATHUKE
Kox IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna u BBIYMCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
19 Pannonanehpie unciaa. OOBIKHOBEHHBIE W JIECATHYHBIE JApOOW, MPOLEHThl, OECKOHEUHBIE
MepHONYECKHe Jpoou
13 ApI/I(bMeTI/I‘{S:CKI/Iﬁ KOpEeHb HaTypajbHOW cTeneHH. JIeHCTBHS ¢ apU(pMETHYECKUMH KOPHIMHU
HATYpaJIbHOH CTENICHH
14 Crenens ¢ nensiM nmokasareneM. CTeneHb ¢ palluoHaIbHBIM N0Ka3zarenaeM. CBoicTBa cTeneHn
15 CuHyc, KOCHMHYC ¥ TAaHICHC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTCHC
YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTUUHbIE U HATYpaJIbHBIE JTOTapH(PMbI
JleWicTBUTENbHBIE YWCNA. ApHU(PMETHYECKHE OIepalid C JCHCTBUTEIFHBIMH  YHCIIaMHU.
1.7 [TpubnuxEHHbIE BBIYUCICHHS, TPaBWJIa OKPYIJIEHUS, MpPUKUIKA M OIEHKAa pe3yibTaTa
BBIYUCIICHHUH
1.8 [TpeobpazoBanme BBIpaKEHUI
1.9 KowmriekcHeie yncna
2 VYpaBHEeHUsI U HEPABEHCTBA
2.1 [enble u poOHO-pallMOHANIbHBIE YPaBHEHHS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHSI
2.5 Lenbie U 1pOOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEPaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckre HEpaBeHCTBA




2.9

CucreMspl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenTuTenb MaTPHUIIhI
3 OyHKIIMU U Tpaduku
31 OyHK1UA, cnocoObl 3amanust (GyHkiuu. ['paduk dyaknuum. B3anMHO oOpaTHBIC (YHKIIHH.
Yérubie u HeuéTHbIe pyHKUMU. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHuss U MHOXecTBO 3HayeHMd ¢ynkumu. Hymm ¢ynxmun. Ilpomexytku
3.2 3HAKOMOCTOAHCTBA. [IpoMexyTk MOHOTOHHOCTH (QYHKIUMU. MaKCUMyMbl W MHHHUMYMBI
¢byakuu. Hanbomnpliee 1 HauMeHbIee 3HaYeHe (QYHKIIUU Ha TIPOMEKYTKE
33 CrenenHas GyHKIHS C HATYPAJIBHBIM U LIETBIM TToKazaTeneM. E€ cBolicTBa u rpaduk. CBoWicTBa U
rpaduk KOpHS N-0i cTeneHU
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [TokasarenpHas u norapudmudeckas GyHKIUU, KX CBOMCTBA U TpadUKH
36 Toukn paspeiBa. AcumnToThl TpadukoB ¢yHKIuH. CBOHCTBA (QYHKIHA, HEMPEPHIBHBIX HA
OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEIOBATEIHHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. opmMyiia CI0KHBIX MPOIIEHTOB
4 Havana maremaTndeckoro ananmusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe SIeMEHTAPHBIX (PYHKITHIA
4.2 [IpumeHeHne NpPOU3BOAHOM K MCCIEAOBAHMUIO (YHKIMM Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HauboIbI1ero 1 HaMMEHbIIEro 3Ha4eHus PYHKIHUY Ha OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoskecTBa U JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpust
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIlICHHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Maremaruka: anreOpa M Hadajla MaTeMaTHYeCKOro aHamuza, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsan JI.C., Byry3zo B.®., Kagomuer C.b. u nmpyrue, AxuuoHepHoe OOIIECTBO
«M3narenbcTBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA
Meroanueckue pekomeHaanuu Kk yueouuky Aranacss JI.C. 10-11 knaccsr;
- [loypounoe mianupoBanue k yaeonuky Aranacsa JI.C. 10-11 kiacchbr

HNUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/

http://4ege.ru/

http://www.etudes.ru/

https://ege.sdamgia.ru/
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