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INOACHUTEJIBHASA 3ATINCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
00pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Y4YEHUS AUCHUIUIMH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTU U IPEAMETOB I'yMaHUTapHOro LuKia. [I0CKOIBKY JIOTMUECKOE MBILUIEHUE,
dopmupyeMoe INpH M3y4EHHH OOYy4arOIIMMHUCS TOHATHUMHBIX OCHOB TI'E€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUYECKHUX 3aad, YMEHHE BBIABUIaTb M OINPOBEPraTbh THUIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LMKJA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yrilyOJI€HHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TMPU U3YYCHHH TE€OMETPUH, Kak
COCTaBJIAIOLIEH HpeaMeTHOH obOnactu «MaremaTnka W MHQOpPMATHKa» yepe3 obecrneyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
JecTBUH, crieln(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX [UIS YCIEUIHOTO MpOo(eCcCHOHAIBLHOIO
00pa30BaHMs, CBSI3aHHOTO C UCIIOJIb30BaHUEM MaTEMATHUKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca T€OMETPUU Ha YIiyOJIEHHOM YPOBHE, PACIIUPSIOIINMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacllUpeHHe MPEACTABIECHUS O TEOMETPUM KakK YacTH MHUPOBOM KYIbTYpbl U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENAX, IIO3BOJISIIOIIMX OMNMCHIBaTh W H3ydaTh pa3Hble  SIBJICHUS
OKpY’KalOIIEero MMUpa, 3HaHHe NOHATHHHOro amnmapara 1o pasaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpHH;

(dbopMHpOBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

(GopMUpOBaHHE YMEHMsI paclO3HaBaTh Ha YEPTEkKaX, MOAEIAX M B pPEaJbHOM MHUpPE
MHOTOTPaHHMKH U TeJla BPALICHUsI, KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBanue NOHMMaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHil, (opMuUpOBaHHE MOHHMAHHs POJM AKCMOMATHUKM IPHU IPOBEICHUU
paccyXJ1eHHI;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKA3aTebCTB M AJITOPUTMOB PpEIICHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTelIbHBIE PACCY)KIEHUS B XOJAE pEeIlIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKUM CoJlep’KaHueM, (OpMHpPOBAHUE
NPEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCUOMATUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXICHU;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yJaroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIILUIEHUS], UHTEpEca K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrne (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHONW TI'€OMETPUH: YMEHHS
pacno3HaBaTh MPOSIBICHHUS] TE€OMETPUYECKHX MOHSITUM, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSX W MPU U3YUYEHHUH JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJETUPOBAaHUS pEAIbHBIX CHUTYyallUi, HCCIeI0BaHus
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COZIEpKATETBPHBIMU JIMHUSIMU ydyeOHoro kypca «l'eomerpusi» B 10-11
Kkjaccax ABisAoTC: «IIpsiMple M IIIOCKOCTH B NPOCTPaHCTBE», «MHororpaHHukw», «Tena
BpallleHus», «BEKTOpbI M KOOPAWHATHI B TPOCTPAHCTBEY, «J/BHKEHNS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeOoBaHME «yMETh ONEPUPOBATH MOHATHAMM,
pEeBaHTHBIMHU T€OMETPHUH Ha yriIyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepXKATENbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHUE JIOTMUECKHX YMEHUH



pacripenensieTcsi He TOJBKO 10 COJACpXKATEIbHBIM JIMHUSAM, HO W 1O TrojaM OOy4YeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIAMETHBIM  pe3yjabTaTaM  OCBOCHHS
@DenepanbHOil pabouel MporpamMMbl, pacipeaeaEHHbIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBaHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJEIOBATEIIBHO M IOCTYIMATENbHO, C COOJIIOJEHUEM MPUHIIUIIA
PEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpeJICTaBICHUI O00yJarouxcs, pacmupss u yrayosss e€, obpa3ys mpoyHble MHOXXECTBEHHBIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBuA ans  guddepeHnHanud  0O0ydeHUs, MOCTPOCHHS WHIWBUIYAIbHBIX
o0pa3oBaTeNbHbIX HporpammMm, O0OeclneyuTh yYriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONIECH yueOHOTO penMeTa «MaremaTrukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOIUM H MPOPECCHOHATHHBIM
o0OpazoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kmacce — 102 ygaca (3 yaca B Heneno).

COAEP)KXAHUE OBYUYEHUSA

10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUSA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHcTBoO. [loHATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnoyioKeHUe MPAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECS, NTapaJLICIbHbIE U
cKpemuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IapajuICIbHbIE IPSMBbIE B IIPOCTPAHCTBE, MApaJLIEIbHOCTh TPEX
IPSAMBIX, MApPAUICIbHOCTh NPAMOM M INIOCKOCTH. [lapamienbHOE UM LEHTPAIBHOE
pOEeKTHpOBaHue, n3odpaxkeHue ¢puryp. OCHOBHbIE CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHMUS.
N3o06paxenue ¢puryp B napauieabHOM MPOEKINU. YTJIbI C COHANPABIEHHBIMU CTOPOHAMHU, YTOJ
MEXIYy NPSAMBIMH B IIPOCTpaHCTBE. llapainenbHOCTh IIIOCKOCTEN: NapaljielbHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKocTeH. [IpocTelinme npocTpaHCTBEHHBIE PUTYpPhI HAa TJIOCKOCTH:
TeTpadap, NapaljIeJIeNUIE], TIOCTPOECHUE CEYCHU .

IlepneHUKYISIpHOCTE  HPSAMOM M IJIOCKOCTH:  INEPIEHJIUKYJSPHBIE IpPSIMBIE B
IIPOCTPAHCTBE, IPSAMBIE IapajUIeIbHbIE M IEPHEHIUKYISAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEHAUKYISIPHON
IUIOCKOCTH. OpTOroHalIbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PaCCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TJIOCKOCTH, MPOEKINs (PUTYphl HA MIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOCKOocTed. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YIOJ1, IMHEUHBIN
yYroa JBYIPaHHOIrO yria. TpéXrpaHHbIi M MHOrorpaHHbie yriael. CBOWCTBa IIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Bunbl MHOrorpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipm3sma: n-yronapHas npusMma,
npsMasi 1 HakJIOHHAas MpHU3MbI, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
INPSMOYTOJIBHBIA MapajuleNIeNIuNel W ero coWcrBa. KpaTyaillime Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpanctBennas Teopema Iludaropa. ITupamupma: n-
yroyibHas NUpaMuja, IpaBUibHas U yced€HHas nupaMusl. CBoiicTBa pédep n OOKOBBIX rpaHen



MIpaBUIBHOM Nupamubl. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
nupamuia, NpaBuibHas TPEyrojbHas MUpaMKia U IPaBUIbHBIN TeTpasap, Kyo. IIpencraBnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa3p, NOAEKASAP U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHan, yrisl. ITnomans 0oxoBoi
IIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHHUM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH M HMOBEPXHOCTH
IIPaBUIILHOM MMPAMMJIBI, TEOPEMA O ILIOIIAAA YCEYEHHOU IMPAMHUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUH IPaBUIIBHBIX MHOI'OIPDAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS IapajulesienuIena, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIBHON TUPAMUIBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHsI: BEKTOp B IPOCTPAHCTBE, HYJIEBOU BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABIICHHBIE W IIPOTUBOIIOJIOKHO HAIIpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JICHCTBUS C BEKTOpPAMHU: CIOKEHHUE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwucio. CBoiicTBa clokeHHUs BeKTopoB. CBolicTBa
YMHOXEHHUS BEKTOpa Ha 4yucio. [loHaTne komiutaHapHsle BeKTOpbIL. IIpu3Hak koMIuiaHapHOCTH
Tp€X BeKTOpoB. lIpaBuio mapamnenenunena. Teopema O pPa3IOKEHHMH BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsMoyronpHas cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMU BEKTOpAa U KOOPJIMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKalnsipHOe IPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpameHust

[TonsiTus: UMIMHIpPUYECKas IIOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, cpepuyeckas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tema BpalleHus: HMUIUHAP, KOHYC, YCEUYEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U IUNIOCKOCTH, KacaTellbHas TIOCKOCTh K
chepe. U300paxeHune Ten BpaleHUs Ha MIOCKOCTU. Pa3BépTka nunuuapa u konyca. CUMMeTpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajuienenunena u ciueactsus u3 He€. OObEM HpsIMONM M HAKJIOHHOM NPU3MBI, LMIMHAPA,
nupamMuibl 1 KoHyca. OO0bEM 1apa 1 I1apoBOro CETMEHTA.

KomOuHanuu Ten BpalleHuss M MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHass B LWJIMHID,
onucaHHas okojio muwiuHApa. [lepeceyenue cdeprl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl II0CKOCTHIO. [IOHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJI0 c(hepsl, CPepbl, BIMCAHHON B
MHOTOTPAaHHUK WJIU TEJIO BpalllCHHUS.

[Inomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iuiomaab cepsl u e€ uvacteil. IlomoOue B
npoctpadcTtBe. OTHomeHne 00BEMOB, IUIOmAAEH MOBEpXHOCTEH MOAOOHBIX  Uryp.
[IpeoOpa3zoBanue mnonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOMIOB.

IlocTpoeHne ce4eHM MHOTOTPAaHHMKOB M Tl BpAlEHUs: CEYEHUs LWIMHIApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHUIO U
IPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MOCTPOCHUS CEYEHMH: METOJ] CIEJOB,
METOJ] BHYTPEHHEr 0 IIPOCKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH ITIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepauuy Haj BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTrO yMHOXeHHsA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
PELICHNU T€OMETPUYECKUX 3aad.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)XEHUH. Buabl NBMXKEHMI: MapaieNbHbI MEPEeHOC, LEHTpabHAas CUMMETPHS,



3epKajlbHasi CHMMETPHs, TIOBOPOT BOKPYT psiMoii. [IpeoOpazoBanust monodus. [lpsimast u cdepa
Oitnepa.
IVIAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«C'EOMETPUS» (YIJIAYBJEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMK  OOydYaloImIerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIECTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJECWCTBOBATh C COIMAIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUNMCKON T'Pa)kJTaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOILIIOMY U
HACTOAIIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKUX
MaTEeMaTHUKOB U POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, UCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAYKH U JAESITEIbHOCTHbIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETHYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHuH, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acCleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) puzuveckoe BocMTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpPECaX 3J10POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
¢bu3nYeCcKoe COBEPILICHCTBOBAHKE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIBHOCTHIO;

6) Tpy10BOE BOCIIMTAHME:

TOTOBHOCTb K TPYJly, OCO3HAHUE IIEHHOCTH TPYJ0JII00Us, HHTEPEC K pa3INuHbIM cepam
npohecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccut W peannu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaThdeckoMy oOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HalpaBI€HHOCTH;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYNbTYpbl, MOHUMAHUE BIUSHUSA COILMAIHHO-
HKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COUMaNbHOM Cpefbl, OCO3HAHHE
I00AaNbHOTO — XapakKTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTh OKpY’KaroUleil cpelpl, MiIaHupPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKHA, TOHMMAaHUE MATEeMAaTHYEeCKOW HayKd Kak cQepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYMMOCTH Ui Pa3BUTUS LIMBUIM3ALUU,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTeMaTHYECKON KyJIbTYpOH KaK CPEeICTBOM IMO3HAHUS MHPA,



TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U
B TpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEIACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAIUUA, OCHOBAaHUSA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC WU
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUHs B (pakTax,
JNAHHBIX, HAONIOJCHHWSIX W  YTBEP)KICHHMSX, TNpeajaraTb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HUCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKTIOUeHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSTEILHO JOKA3aTEeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh crHoco® pemieHus YydeOHOM 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HauOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIIEHO —BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBare/ibcKue A1eicTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOPEUUE, TMPOOJIEMy, YCTaHABIMBATH HCKOMOE H JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (GOPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIBUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a/1auu;

BbIOMpaTh HWHGOPMAIMI0O M3 HCTOYHUKOB Pa3NUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHUJIOB U  (opm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATh €€ B  pa3IMYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
O0menue:



BOCIIPUHUMATL H (bOpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIIMU
O0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOjACHCHHUA II0 XOAY PpPCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-IGHHBIfI
pe3yJIbTar;

B X0Jle 00CYXeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXKIaeMOW TEeMbI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JAMAJIOra, OOHAPY)KUBATh Pa3U4YHe M CXOJICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEaACTaBJIATL PE3YyJIbTAaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opMmar BBICTYIUICHHS C Yy4ETOM 3a7a4 TPE3CHTAUUH U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS

Camoopranuszanus:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3yabTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NpPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ysibTaTa IEIH U YCIOBHUSAM, OOBICHATH HPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHsI Pe3yIbTaTOB IESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pemeHnr y4eOHBIX 3adady, MPHHAMATh IEIh COBMECTHOM JEATENIbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIAaTh
MIPOIIeCC U PE3YIbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIMOBBIX (Gopmax paboTsl (00CyxIeHHs, OOMEH MHEHHMH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicss HAQyquTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPHUH MPH PEUICHUH 3a7a4d U
IIPOBEICHUHN MaTEMATHYECKUX PACCYKICHU;

® T[PUMEHSATh AaKCHOMBI CTEPEOMETPHUM U CIEACTBUS M3 HHUX TPU PEUICHUH
TEOMETPHUECKUX 3a7ad;

L KJ'IaCCI/I(bI/IHI/IpOBaTB B3aMMHOC PAaCIIOJIOXKCHUC MPAMBIX B ITPOCTPAHCTBE, IUIOCKOCTEHN B
IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHSATHSIMH, CBS3aHHBIMHU C YTJIaMHU B MPOCTPAHCTBE: MEKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSIMOM U TUIOCKOCTBIO;

o CBO60}1HO ONneprupoOBaTh NOHATUAMHA, CBA3aHHBIMU C MHOTOTpaHHHUKAMMU,



CBOOOJHO pACMO3HABATh OCHOBHBIC BHIbl MHOTOTPAaHHMKOB (TIpH3Ma, HUpPaMUJA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(UIUpPOBaTh MHOTOIPAaHHHUKH, BEIOUPAsi OCHOBAHUS IS KITACCHU(UKAIINH;
CBOOOJHO ONEpPUPOBATh IOHATHUSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOIPAaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapajuIeIbHOE, IEHTPAIbHOE M OPTOrOHAJIBHOE ITPOCKTUPOBaHKE QUTYp Ha
IUIOCKOCTB, BBITOJIHATH H300pakeHHsI (PUTYpP Ha IJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHHKOB PA3IMYHBIMH METO/AaMH, BBIIOJHATH (BHIHOCHBIC)
IUIOCKHE YEpPTEXH M3 PHCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAJM TOBEPXHOCTEH MHOTOIPAaHHMKOB (IIpU3Ma, MUPaMUIA),
TeOMETPUUECKUX TEJI C MPUMEHEHUEM (HopMy;

CBOOOZHO ONEPHPOBaTh IMOHATHUSAMU: CHUMMETPHS B IIPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOIHO OIIEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpAWHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH,

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMaTHYECKUX OTHOIICHUH M HaXOXKICHHE
T€OMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOABI TPH  PEUICHUU
MaTeMaTUYECKUX 3a/1a4 HOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSTH MPOCTEUIINE IPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUH CTEPEOMETPHYUCCKUX 3a]1a4;

U3BJICKATD, npeoOpa3oBbIBaTh W HMHTEPNPETUPOBATh  HMHPOPMAIMIO O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpPEACTaBICHHYIO Ha 4YepTexax |
pPHUCYHKaX;

NPUMEHATh TIOJIydCHHBIC 3HAHMS HA TIPAKTUKE: CpPaBHUBAaTh M AaHAIU3UPOBATH
peaibHbIe CUTYallud, IPUMEHSITh W3YYEHHBIC MOHATHS B MPOILECCE MOMCKA PELICHUs
MaTeMaTU4eCK! CPOPMYITHMPOBAHHOIN MPOOIIEMBI, MOACINPOBATh peajbHbIE CUTYalluu
Ha SI3BIKE TEOMETPUH, HCCIE0BAaTh TIOCTPOCHHBIE MOJEIH C WCIOJIb30BAHUEM
reOMETPUYECKUX TMOHATHM M TeopeM, amnmapara aiareOphl, pemaTb HIpaKTUYeCKHue
3aJ1auu, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUIECKUX BEINUHH;

UMETh TpeJICTaBIeHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHM KaK COCTaBHOM
4acTH (pyHJAaMeHTa pa3BUTHS TEXHOJIOTHA.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

CBOOOJHO OTEpPUPOBATH MOHITHIMH, CBSI3aHHBIMU C IWJIHHIPUYECKON, KOHMYECKON U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI TOTYUEHUS;

ONcprupoOBaTh IMOHATUAMHU, CBA3AHHBIMU C TCJIaAMH BpalICHUA: HUIMHAPOM, KOHYCOM,
chepoil u mapowm;

pacro3HaBaTh Tela BpalieHus (IIHHIP, KOHYC, chepa U map) U 00BICHATH CIIOCOOBI
MOJTyYEHUS TEIl BPAIllCHUS;

KJIacCU(UITUPOBATh B3aUMHOE PACIOJIOKEHHE CPEepPhl U TNIOCKOCTH;

BBIUYUCIIATE BCJIIMYUHBI 3JIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BEMBI U
romanu HOBerHOCTeﬁ MHOT'OI'PaHHUKOB W TCJI BpallCHUA, TCOMETPUUCCKHUX TCEII C
npUMEeHEeHHEeM (HOpMYIL;

CBO60}1HO ONEprupoOBaAThH MOHATUAMU, CBA3AHHBIMU C KOM6I/IH3HI/I5[MI/I TCJI BpallICHUA U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chepsl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIN TCJIO BPAIICHHA,

BBIUKCIISTH COOTHOIICHHUSI MEXAY TUIOMIAIIMUA MOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Te,



n300pakaTh HU3y4yaemble (UTYpbI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB TIPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS
TEJ BpAIllCHHUS;

U3BJIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh uH(pOpMaLIHIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYI0O Ha Yeprexax u
pPHUCYHKax;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPalMK HaJl BEKTOpaMH;

3aJaBaTh IIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAUHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH JI0 IJIOCKOCTH, B IEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A IIPH PELICHUH;

CBOOOJHO OIEpPUPOBATh IMOHSATUSMHU, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA ABMKCHUM;

BBIMOJHATh M300paK€HUsST MHOTOTPAHHUKOB M TEJ BpalllEeHUS NpU MapajljieIbHOM
NepeHoce, [eHTPAIbHON CUMMETPUH, 3epKaIbHOW CUMMETPUHU, MIPH TOBOPOTE BOKPYT
psSMOii, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHS MHOTOIPDAaHHUKOB U Tel BpALCHUS: CEUYEHHUS IMHIMHIpA
(mapainenbHO U MEePHeHAUKYISIPHO OCH), CeYeHHsI KOHYca (IapasuieTbHble OCHOBAHHIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUEHHUS 11apa;

UCIIONIb30BAaTh METObl TOCTPOEHUS CEUEHUI: METOJ CJEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;

IPUMEHSATh TeoMeTpuuYecKue (akThl [UIsl PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
IIPEJIIIoJIaratoliuX HECKOJIbKO LIaroB PELeHUs], €ClIM yCJIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMe;

pemarh 3a7ayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUIEHUM M HaxOXKICHHE
F€OMETPUUECKUX BEIMYUH;

IPUMEHSTH IPOTPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CUCTEMBI TIPU
PELICHNH CTEPEOMETPUUECKHX 33/1aY;

NPUMEHSTh TMONY4YeHHbIE 3HAHUS Ha TPAaKTHKe: CpPaBHUBATh, AHAIM3UPOBATH U
OLICHMBATh peajbHbIE CUTYAllUH, IPUMEHATh U3yUCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA PEIIEHUs MaTeMaTHYecKu CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh PEAbHBIE CUTYal[MH HA S3BIKE FEOMETPHUH, UCCIIEN0BATh IOCTPOCHHbIE
MOJIEJIM C UCHOJB30BaHUEM I'€OMETPUUYECKUX MOHATUHM U TEOpEeM, almapara aareopsl,
pelaTh NPaKTUYECKHUE 33Ja41, CBA3AHHBIE C HAXOKACHUEM F€OMETPUUECKHUX BEIUYUH;
UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM KaK COCTaBHOMU
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipakrieckne (uudposbie)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 23 1
2 B3auMHoe pacnosioxkeHue npsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 8
IIPOCTPAHCTBE
4 HepneHL[HIEmepHOCTb IPSIMBIX U o5
TUTOCKOCTEH B MMPOCTPAHCTBE
5 VYTl ¥ paccTosTHUSA 16 1
6 MHororpaHHuKu 7 1
7 BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
KoanuectBo yacoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM H(ppoBbIE
Ne i/l — pasi Beero Kontposbubie IIpakTuueckue f:% p?:f oBAT eJ)'leLI e
padoThI padoThI pecypee
1 AHanuTH4ecKasi FeOMETPHs 15 1
9 [ToBTOpeHwUe, O606I.LICHI:IC u 15 1
CHCTEeMaTH3aIHs 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tema Bpamenus 24 1




[Tnomany moBepXHOCTH U 0OBEMBI
KPYTJIBIX TeJ

JBro>keHus

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

INIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne

u/n Tema ypoka

Bcero

17
102

co N

KoaunuecTBo 4acoB

KonTposabHbie
padoThbI

IIpakTn4yeckue
padoTbI

Jlara
U3YYeHUs

DJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBuia H300paKeHUs HA
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUN: TOUKA, IpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha PUCYHKE
TUIOCKOCTH, NMapajuIeIbHbIX IPSIMBIX
(OTpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHs: mepeceKkarouecs MIOCKOCTH,
NepeceKarorecs npsimasi ¥ II0CKOCTb;
MOJIYTIPOCTPAHCTBO

[TonsATHS: IEepeceKarmuecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi v MIOCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, H300paKeHHne




MIPOCTEHIINX TPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0OBbEKTOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cieactBus u3 HUX. CrocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaueHuUs NPSAMBIX U INIOCKOCTEH

10

N3o00paxenune cedyeHuit nmupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE POXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
ITOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU 1[BETAMU

11

12

13

14

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJTyYEeHHBIX TUIOCKOCTe!. PackparmBanue
IMOCTPOCHHBIX CeUeHUI Pa3HBIMU LIBETAMU

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparimBanue
IMOCTPOCHHBIX CeUeHn Pa3HBIMU LIBETAMU

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparimBanue
IMOCTPOCHHBIX CeUeHn Pa3HBIMU [IBETAMU

Meton cieoB Uil IOCTPOEHUS CEUEHUI

15

Meroa cneqoB AJisi MOCTPOSHUS CEUEHUH.
CgolicTBa nepeceyeHu NpsAMbIX U




IJIOCKOCTEH

16

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
IUIOCKOCTEN

17

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeKel U 3aIuch I1aroB
MTOCTPOCHHUS

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MIOCTPOEHUS

19

20

21

22

[TocTpoeHue ceueHuit B mupamuie, Kyoe
1o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aITUCh 11aroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTEeXKeH U 3aIluch I1aroB
MMOCTPOCHHUS

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPIIMOHANIBHBIX oTpe3kax. [Tomodue
TPEYTOJIBLHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUH

23

24

KonrtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacnionokeHue npsiMbIX B
npocTpadcTBe. CKpeluBaroImuecs
npsiMble. [Ipru3Haku ckpenuBaromumxcs
npsiMbIX. [lapauienbHbIe IpsIMBIE B




MIPOCTPAHCTBE

25

26

27

Teopema o cymiecTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM MapaienbHON
JTAHHOU MPSIMO, TPOXOAIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsamoii. Jlemma o nepeceyeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannenbHOCTH TpeX NMpsiMbIX. Teopema o
TpEX MmapajuieNbHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapaienbHON IPOEKIHUN

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEXy NMPSMbIMU

29

30

31

3agaun Ha TOKA3aTeIbCTBO U
HCCIEN0BAHUE, CBI3aHHEIE C
pAacIIOIOKEHUEM MIPSIMBIX B IIPOCTPAHCTBE

[TonsATHA: MapauIeTIbHOCTD NPSAMOMN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapAJUIEIBHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napaienbHOCTH IPSIMON U
IIJIOCKOCTH

FGOMCTqueCKHe 3aa41 Ha BBIYHMCIICHHUEC U
JA0Ka3aTCJIbCTBO, CBA3aHHEBIC C
MapalyICJIbHOCTBIO IMMPAMBIX U IIOCKOCTEH
B IIPOCTPAaHCTBC

32

ITocTpoeHue ceyeHus, IPOXOASILErO Yepes
JAHHYIO IPSIMYIO Ha YEPTEXKE U
MapaJuIeJIbHOTO APYrou npsaMon. Pacyér
OTHOILICHUH




33

34

[TapannensHas MPOEKIUs, TPUMEHEHNE
JUTSL IOCTPOCHHUSI CEUCHHIA KyOa U
napajenenumnena. CBoiicTBa
napajuieJienumea 1 Ipu3Mbl

IMapannensuele wiockocty. [pusnaku
HapajyIeNIbHOCTH JIBYX INIOCKOCTEH

35

36

Teopema o mapauieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIIIIeI\/JI
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHON
MJOCKOCTH U CJICJICTBUS U3 HEE

CaolicTBa napamienabHbIX MIIOCKOCTEN: O
HapajyIeIbHOCTH MPSAMBIX I1€PECceUEeHUs
IIPU NIEPECEUEHUU JIBYX MMapaJLICIbHbBIX
TJIOCKOCTEH TpeThel

37

38

CaoiicTBa napasieiabHbIX MIOCKOCTEN: 00
OTpe3Kax MapaiyIeIbHBIX MPSIMBIX,
3aKJIIOYEHHBIX MEKY MapauiebHbIMU
MIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JBYMSI TapaJIEIbHBIMU TUIOCKOCTSMH

[ToBTOpenue: reopema [Tudaropa Ha
IJIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U NpSIMOYTOJIBLHOTO
napajuiejenumneaa

41

42

Brruucnenue JUIiH OTpe3KoB B KyOe U
MPSIMOYTOJILHOM Tapajuiesenure/ie

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IPSIMOMN U
IIJIOCKOCTH

43

[TeprieHAMKYASIPHOCTH NPAMOUN U




miockocTy. [Ipu3Hak
NEPIEHIUKYISIPHOCTHU IIPSAMOH U
IIJIOCKOCTH

Teopema o CyllleCTBOBaHUU U
€MHCTBEHHOCTH MPSAMOM, IPOXOAAIEN

44 gyepe3 TOUKY IPOCTPAHCTBA U
NEPIEHANKYIISPHOH K IIIOCKOCTH

45 [TnockocT 1 epIeHANKYIISPHBIE UM
IpsIMble B MHOIOI'PaHHHUKaX

16 [TnockocTu U NepreHANKYIIpHbIE UM
IpsIMbIe B MHOTOT'paHHHUKaX
[lepneHuKyIsp U HAKJIOHHAS.

47 [TocTpoeHue neprneHanKyspa u3 TOUYKU Ha
PSIMYIO
[leprieHAuKyYNIAp U HAKIOHHASL.

48 [TocTpoeHne nepreHANKyIIsIpa U3 TOYKH Ha
IPSIMYIO

49 Teopema o TpEx neprneHAUKyIApax
(npsiMast u oOpaTHas)

50 Teopema o TpEX nepreHANKyIIpax
(mpsimast 1 oOpaTHasi)

51 VYTos MeXIy CKpEeLMBAIOIIUMUCS
MPSIMBIMH
[Tonck mepreHANKYISIPHBIX MPSIMBIX C

52 ITOMOUIBIO NEPIEHAUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenunii kyda, MpU3MBlI,

54 MPaBUIBLHON MHUPAMHUIBI C TOMOIIBIO
OPTOTOHAJIBLHON MPOEKIINU

55 [TocTpoenue ceuenuii kyoa, MPU3MBI,

[IPaBUJILHON IIMPAMUJIBI C TIOMOLIBIO




OpPTOTOHAJILHOM MPOEKINH

56

CumMMeTpHs B MPOCTPAHCTBE
OTHOCHUTEJBHO MIockocTu. [lnockocTu
CUMMETpPUN B MHOTOTpPaHHHKAX

57

58

[Ipu3Hak nepneHuKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIICJCTBUE CUMMETPUU
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOUKH JO IJIOCKOCTH

59

60

IIpaBuiibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKH 1O MIOCKOCTH

CrocoObl ONyCTUTH NEPIIEHANKYISPHIL:
CUMMETPHUSI, CABUT TOYKHU T10
napaieIbHON MPAMON

61

62

63

CrBur 1o HenapajIeIbHOU MPSAMOH,
M3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3zanmuoe
pacroyio’keHue MpsIMbIX U IJIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yyros Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IloBTOpEHME: Yyron Mexay
CKPEIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/IquKI/Ie METObI BIYHMCIICHUA
yriia MCKAy NpsIMbIMHA B MHOT'OT'PAHHUKAX

66

67

JIByrpanHbIil yroa. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOIO yTIiia

[Tepnienaukymnsipubie aockoctu. CBOKCTBA

B3aUMHO NEPIECHAUKYJISIPHBIX IIIOCKOCTEN

68

[Ipu3Hak neprneHuKyISpHOCTH




IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepeceYeHMs IBYX IJIOCKOCTEN
MEPIEeHIUKYJISAPHBIX TPEThEH IIOCKOCTH

69

[IpssMOyTONBHBIN MapauIeaenuIe; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesienuneaa

70

71

72

73

74

TeopeMa 0 AuaroHajav nmpsaMoOyroJIbHOro
mapajjieacnuicaa U CICACTBUC U3 Hee

CrepeomeTpryuecKue U MpUKIIa HbIC
3a71a4M, CBA3aHHbBIC CO B3aUMHBIM
PAacCION0KEHUEM NPSIMBIX U TUIOCKOCTH

[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
napasJiesibHble IUIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKpCHIMBAIOINUXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYAUIAX

Paccrosaue oT TOUkHn J0 IINIOCKOCTH,
pacCTosIHUEC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Beluncrnenne paccTossHUN MEXKIY
CKpELIMBAIOIIHUMHUCS NPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIISIPHON IUNIOCKOCTH

76

77

TpéXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAaHHOIO yIJIa

DneMeHTHI ChepruyecKoil reoMeTpHu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbras padota "Yribl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK




U €T0 DJIEMEHTEI"

[Tupamuna. Buasl nupamua. [lpaBunsnas

80 1
nUpaMua

81 [Ipusma. IIpssmast 1 HaAKJIOHHAS IPU3MBI. 1
[IpaBuibHas mpusma

82 [Ipsmoit napamienenunes, 1
PSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brimykisie MEHOTOrpanHuky. Teopema 1
Diinepa
Brimykisie MEHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KounTponbnas padora "MHororpaHHuku" 1

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuio napamienenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEIKAILUX B OJTHOU 1
TUTOCKOCTH

92 CkansipHO€ IPOU3BEIEHUE 1

93 Brrauciienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3a1aun ¢ BEKTOpaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 [Tpocreiimme 3a1a4un ¢ BEKTOPaMH 1

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

98 O0001IeHrEe 1 cUCTEMaTU3alUs 3HAHUI 1




99 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI 1
100 HToroBast KOHTpOJIbHAsE paboTa 1
101 WroroBas koHTpoJIbHAs paboTa 1
102 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
OBHIEE KOJIMYECTBO YACOB I1O0 102 6 0
[TPOI'PAMME
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
ara uudposbie
Nen/m | Tema ypoka Konrpoabubsie  IlpakTuyecku A
yp Bcero 0 p poa ¢ pﬁa cckme u3yueHHusi oOpa3oBaTe/bHbIE
a0doThbI aboThI
p p pecypcsl
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
9 [ToBTOpenue tems! "CkanspHoe 1
IIPOU3BENECHNE BEKTOPOB"
3 IToBTOpEeHME TeMBbI "Brruncinenue yria 1
MeX/1y BEKTOpaMu B IPOCTpaHcTBE"
4 [ToBTOpEeHME TeMbI "YpaBHEHHE MTPSIMOH, 1
IIPOXOJAAIEH uepe3 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIIOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexropHoe npousseneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMHUPOBAaHHE
10 AHaIUTUYECKHE METO/IbI pacuéTa yria 1

MCXKAY NPSAMBIMHA B MHOT'OI'PAHHHUKAX




AHanuTuyecKkue MEeTobl pacuéTa yria

1 MEXTy TUIOCKOCTSIMH B MHOTOTPaHHUKAX

12 dopMyia pacCTOSHUSA OT TOYKH 10
IJIOCKOCTH B KOOPJAWHATAX

13 Haxoxnenue paccTostHui OT TOUKHU 10
IJIOCKOCTH B KyOe

14 Haxoxnenue paCCTOSIHI/II:/:I OT TOYKH JI0
IJIOCKOCTH B MPaBUIILHON MTUPAMU/IE

15 KOHTpOJ‘ILP'I'a}I pabora "AHamuTH4ecKas
TCOMETPHUS

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeueHnsi MHOTOTPaHHUKOB: CTaHJIapTHBIE

18 TJIOCKOCTH, ITePECCUSHUS TPSIMBIX U
IIOCKOCTEMN

19 [TapannensHbie MPsMbIE U TUIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 HapafmenLHme MPAMBIE H IIIOCKOCTH:
pacuéT OTHOIICHUU
[TapannensHbie MPsMbIE U TUIOCKOCTH:

21 YTIIBI MEXTY CKPEIIUBAIOIIUMUCS
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

29 IUIOCKOCTH: CTAHAAPTHBIE Naphl
MIEPIICHINKYJIIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 TJIOCKOCTH: TEOpPEMa O TPeX
MIEePICHIUKYIIpaxX

24 [TeprieHIUKYSIpHBIC TIPSIMBIC U

IINIOCKOCTH: BBIYMCJICHUS OJIMH B




MHOI'OI'paHHHUKax

25

[ToBTOpEHME: IUIOMIAIM
MHOTOYTOJLHUKOB, ()OPMYJIIBI JIS
TJI0INA IEH, COOOPaKEHHSI TIOT00MS

26

[ToBTOpEHME: IUIOMIAIM
MHOTOYTOJEHUKOB, ()OPMYIIBI JIS
IO IEH, COOOPaKEHHSI TTOT00MS

27

[ToBTOpEHHME: MIOMIAIM
MHOTOYTOJLHUKOB, ()OPMYJIBI JIS
IJI0IA IeH, COOOPaKEHHSI TIOT00MS

28

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUS MOA00Us

29

30

31

[Inomany cedyeHnii MHOTOI'PaHHUKOB:
IUTIOIIAM [TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEHUs MOI00US

KonTponbnas padota "[loBTopenue:
MHOT'OI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napajiesenumnena

32

33

34

3anaun 00 yaABOEHUH KyOa, 0 KBaJpaType
Ky0a; O TPUCEKIIUHU yTiia
Crepeomerprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuleenumesaa

[TpuknaaHble 3aa4u, CBSI3aHHbIE C
BBIUUCIIEHHEM 00BhEMa IPSIMOYTOJIEHOTO
napaiesenumnena

35

O0BEM NpsAMOI TIPU3MBI

36

CrepeoMeTpHyeCcKue 3a7ja4u, CBSI3aHHBIC C
BBIUUCIIEHEM 00BEMOB MPSMO TTPU3MBbI




HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C

37 00BEMOM TIPSAMOIA TPU3MBI
Brrunciienue 00bEMOB TEJ C TOMOIIBIO

38 onpenenéHHoro uaTerpaia. OobéM
HAaKJIOHHOM IPU3MBbI
Brrunciienue 00bEMOB T C TOMOIIBIO

39 onpenenéHHoro uaTerpaita. OobéM
T PAMH/TBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIINM YTIIOM

a1 dopmyna o0béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPAMHU/ C OOIIUM YTIIOM

42 CrepeomeTpHrUeCcKHE 3a]1a4H, CBI3aHHBIC C
00BEMaMK HAKIIOHHOW TTPH3MBI

43 CrepeomeTpuueckue 3aa4u, CBsI3aHHbBIE C
00BEMaMH MUPaAMUJIBI
[Tpuknanueie 3ana4yn o Teme "OOBEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

45 HpI:I'KJ'Ia,I[HLIe 3a7a4u H? TeMe "OOBEMBI
Ten", CBAI3aHHBIC ¢ 00BEMOM MTUPAMHIBI

16 [Ipumenenue o0bEMOB. Boruncnenue
paccTosHUS A0 TUIOCKOCTH

47 Kontponbhas pa'l'60Ta "O0BEM
MHOTOTpaHHUKA
[unuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 HMunuaap. [Ipsamoit KpyroBon NUIMHAP.
[Tomaae MOBEPXHOCTH MUTUHIPA

50 Konnueckas moBepXHOCTh, 00pa3yromime

KOHUYecKoi nosepxHoctu. Konyc




Ceuenne KOHYCa IINIOCKOCTBIO,

51 ¢
napajuieNIbHOM TUIOCKOCTH OCHOBAaHUS

50 Yceuénnslit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB
[Tnomane OOKOBO MOBEPXHOCTH U

53 .
MOJTHOM TIOBEPXHOCTH KOHYCa
[Tnomans 60KOBOI MOBEPXHOCTH U

54 M
TMIOJIHOM MOBEPXHOCTH KOHYCa
CrepeoMeTpuyecKue 3a7aud Ha

55 JI0KA3aTEJIbCTBO M BEIYMCIICHHUE,
MMOCTPOCHHUEM CEUYCHUH IIMINHIPA, KOHYyCa
CrepeomeTpuueckue 3aa4 Ha

56 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOSHHEM CEUSHHH IIMINHAPA, KOHYyCa
[TpuknaaHble 3aa9M, CBSI3aHHBIE C

57 ’
WIHHIPOM
[IpuknanHble 3a1a4u, CBSI3aHHBIE C

58 ’
IATHHIPOM

59 Cdepa u map
[Tepeceuenue cheps! u mapa c

60 tockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bua u n3o0paxenue mapa
[Tepeceuenue chepsr u mapa c

61 wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bua u n3o0paxkenue mapa

6 VYpasuenue cheprr. [Lnomans chepst u e
yacTeu

63 Cummerpus chepsl 1 mapa
CrepeoMmeTpriecKHe 3a1a4u Ha

64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,

CBsI3aHHBIE CO chepold U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO




65

66

CrepeomeTpuueckue 3aa4u Ha
JI0KA3aTeIbCTBO U BEIYUCIIEHUE,
CBSI3aHHBIE CO Cepoil U mapom,
IMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO

[TpuknanHeie 3a1a4u, CBSI3aHHBIC CO
cdhepoii u mapom

67

[ToBTOpEHME: OKPY)KHOCTH Ha IIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHIapTHBIC
noxoous

68

69

Paznuunble KOMOMHALMY TEJ BpaIEHUs U
MHOTOT'PaHHHKOB

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

72

KontponbHas padora "Tena u
MOBEPXHOCTHU BpareHus"

O6bem mumaapa. Teopema 00 00bEMeE
OPSIMOTO LIMJIMHIPA

73

Brruncienue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaina. Oobém
KOHYCa

74

75

ITnomanu 60KOBOM U MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
BBIYUCIICHHEM 00BEMOB ITMIIMHAPA,
KOHYCa

76

77

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJTIOIIaAN TOBEPXHOCTEN Ten"

O0BEM 1mIapa u MapoBOTO CEKTOPA.
Teopema 06 00béme trapa. [lnomans
cthepnl. CTepeoMeTprUIeCKre 3a/1a4H,




CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
11apa, apoBOro CErMEHTa U LIapOBOI0
CeKTopa

78
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BBIUUCIIEHEM 00BEMOB TEIl | IO CH
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Kontponbnas padota "I[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBuxeHust npoctpaHcTBa. OToOpaskeHusl.
JIBrokeHus U paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBMKESHUH

Buael n1BukeHM: apauieIbHbIN
MEePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajibHasi CHMMETPHSI, IOBOPOT BOKPYT
psIMOI

[IpeobpazoBanus nomoowus. [Ipsmas u
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I'eomeTprueckue 3a1aun Ha IPUMEHEHUE
JIBUKEHUSI

Kontponbnas padota "BekTops! B
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94
95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHue, 0600IIEeHNE U
CUCTEeMaTH3aIHsl 3HAaHUHA
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HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH{ U €€ poJib B Pa3BUTUU
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COBPCMEHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HAyYKH U €€ pPOJIb B pa3BUTUHU
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HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
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