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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUISl YCIIEIIHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NMPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYyJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara no pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYAlMSIX W MPU U3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICp)KATEIBLHBIMHU JTUHUSAMUA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam o0yudenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Yy4YeHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHOro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapajlIeiIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUUU. YTIbI C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD HPSIMOM M IUIOCKOCTH: IEPIIECHIUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, JBYTPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTrOJbHAsI NUPAMHAA W IPaBUIIBHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTOIPAaHHHUKE: CUMMETpUS
napajulelienunesa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJN Mexay BekTopamMu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesa Bpamenus

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue temn
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
miockocThlo. Kacanue mapa u chepsl mnockocThio. [loHsATHE MHOrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue momobusi, romoreTus. Pemienuwe 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEYEHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOICTBa BEKTOPHOrO yMHOXkeHUd. lIpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS M PAaBEHCTBO (UTYp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUS» (YIJTYBJIEHHBIV YPOBEHD) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOECHHUE YCTOMUYHUBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoOCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE II00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX MpoOIieM, OpUeHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  NPEOoOpPa30BBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, MCCIECAOBAaHUS, OLICHMBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH HHPOPMAIH, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3MyHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM  OOLLEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BbICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOMCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMPATh CIIOCO0 PELIEeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eSITEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb INPOLECC U pe3ylbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI NPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIeHNUH 337a4 ¥ IPOBEACHUN MaTEeMaTUYECKUX PaCCYX ICHU;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBSI3aHHBIMH C yIjamMud B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
UpaMHU/JIA, IPSIMOYTOJIBHBINA TapauIeIeuIe, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINIOJIHATH napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamua), FTCOMETPUUYECKUX TeJN ¢ TpUMEHEHUuEM HopMyI;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHUMMETPUH
durypes;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHATH JCUCTBUS HAJl BEKTOPAMU;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/a4 MMOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJII0KHOCTH;

e TPUMEHATH NPOCTEUIIHNE MPOTPAMMHBIE CPEACTBA U  DICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHSATH TMOJIYYCHHBIE 3HAHUSA HA TMPAKTUKE: CPaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENNA C UCIIOIb30BAHUEM T'€OMETPUYECKHUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (LMWIMHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOMIAIIMHU TOBEPXHOCTEN N 00bEMaMu
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPEOOpPa3oBbIBaTh HH(GOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJ BPAIllCHUS: CEYEHUs LIMJIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHUH H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBbIE CUTyalluU, IPUMEHATh U3YUYCHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemaTh NPAKTUYECKHUE 3a/Jaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpamMmbl Bcero Kontpoapupie | Tpakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsmMbix B 5 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh MPSIMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHzlmfynﬂpHocn. MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
Vbl U paccTossHUS 16
MHororpanHuKu 7
BexTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 000011IeHNe U cUcTeMaTU3alus 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




11 KITACC

Kosun4yecTBo 4acoB JIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Konrpomusre | Mpaxrmseckie (undgposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwme, 0606meH1:1e u 15 1
CHCTEMaTH3alus 3HAaHUHA
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JBr>xeHus 5 1
. [ToBTOpeHwme, 0606meH1:Ie " 17 2
cUCTeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHUE

10 KITACC

n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

JJIeKTPOHHBbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBuiia U300pakeHUs Ha
PHUCYHKE TJIOCKOCTH, MapalIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSIMas,
IJIOCKOCTh, MPOCTpaHcTBO. OCHOBHEBIE
npaBuiIa U300paKEeHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIInecs npsiMasi v TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

IlonsThs: NepeceKaromuecs 1mI0CKOCTH,
nepecekarommecsa npamMaa 1 miI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX PUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEHININUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
cnenctBus U3 HuX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N3o00pakeHne ceueHnid MupaMu/ibl, Kyoa u
NPU3MBI, KOTOPBIE POXOISAT Yepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX II0CKOCTeN. PackpamBanue
MOCTPOCHHBIX CEUCHHUI Pa3HBIMH [IBETAMH

11

N3o06paxkenue ceueHnit nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
HOJYYEeHHBIX IIIOCKOCTeH. PackpanimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

12

N300pakeHne ceueHnit mupaMuipl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX II0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

13

N3o06paxkenue ceueHunit nupamuabl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOAT Yepes Ux
pé6pa. N3o0paxeHue nepecedeHms
MOJYYEeHHBIX IIIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUYEHHUM Pa3HBIMH LIBETAMH

14

Merton ciaenoB ajs MMOCTPOCHUA CceuYeHUI




15

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IIOCKOCTEMN

16

Merton ciaeaoB 1Jisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHui MPSIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

18

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIlUCh 111aroB
MOCTPOCHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOEHUS

20

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX ‘-ICpTG)KCfI M 3aI1MCh H1aroB
MOCTPOCHHUS

21

IToBTOpeHue nnanumeTpun: Teopema o
MPOMOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJILHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacuyeTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUM




23

KoHnTtponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOe pacnosnoxeHue IpsiMbIX B
npocrpancTse. CKpenBaonmecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsimbix. [lapaienbHble npsiMele B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM NPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILEH HA JaHHOU
npsMoil. JleMma o nepeceueHun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapannensHOCTH TpeX MpsIMbIX. Teopema o
TpEX mapauIeTbHBIX NpsAMBIX. Teopema o
CKPEIIHUBAIOIIUXCS TPIMBIX

27

[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApAJIIEILHOTO
npoekTupoBanus. M3o00paxeHne pa3HbIx
¢buryp B napajjiebHON NPOEKIUU

28

[lenTpanbpHas mpoekuus. YToi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXy MPSIMbIMHU

29

3aaun Ha TOKa3aTeILCTBO U
HCCIIeOBaHNE, CBA3AHHBIC C
PacoIOKEHUEM MPSIMBIX B POCTPAHCTBE

30

IlonsaTus: Mnapaie;IbHOCTb HpHMOﬁ n
IJIOCKOCTHU B IPOCTPAHCTBC. HpI/I3HaK
napajiCJIbHOCTH HpHMOI\/'I " IJIOCKOCTH.




CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

["'eomeTpHuuecKue 3ajauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajIeNIbHOCTBIO MPSAMBIX M IIIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIeIbHOTO APYrou npsamoi. Pacuér
OTHOUIEHUI

33

[TapannenpHast npoeKuHsl, IPUMEHEHUE
JUTSI TIOCTPOCHHUS CEUCHUM KyOa u
napasienenunena. CBolcTa
napajuieenuInea u mpu3Mbl

34

HapanneanLIe IITOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IIPOXOAALIEN
yepes TOUKY, HE PUHAIICKALLYIO JTaHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

36

CaolicTBa napasuieabHbIX MIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IEpeCceueHust
[IpY IIEPECEUECHUHN IBYX ITapaliIeIbHBIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpE3Kax NMapajlyICIbHBIX IMMPAMBIX,
3aKJIIOUYEHHBIX MEK/y TapaIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYCHUU IIPSIMOM C
JBYMS ITapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBTopenue: Teopema Iludaropa Ha
IIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CgoiicTBa Ky0a B MPSMOYTOJIBHOTO
napasuiesenumneia

41

Brruncnenue JUIMH OTPE3KOB B KyOe U
PSIMOYTOJILHOM Tapaiesenure/ie

42

[TepnieHIUKYIAPHOCTD NPSMON U
mockoctu. [Ipu3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

43

[lepnieHIUKYIAPHOCTD NPAMOU U
mockoctu. [Ipu3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH

45

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

IInockoctu u NEPNCHAUKYJIAPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

47

[lepneniuKynsip 1 HaKJIOHHAS.
[TocTpoeHue neprneHauKyspa U3 TOUYKU Ha

PSAMYIO

48

[lepneHauKyIsIp ¥ HAKJIOHHASA.




[TocTpoeHue neprneHauKysapa u3 TOUYKU Ha
PSIMYIO

Teopema o Tpéx nmeprneHANKYIIpax

49
(mpsimast 1 oOpaTHas)

50 Teopema o0 TpEx nepneHAuKyIIpax
(mpsimast 1 oOpaTHas)

51 VYron Mexay CKpeIUBarOIUMUCS
IPSIMBIMU
[Touck nepneHAUKYISPHBIX MPSAMBIX C

52 MOMOUIbIO NEPIIEHANKYISAPHBIX
IIJIOCKOCTEMN

53 OproroHanbHOE MPOESKTUPOBAHHE
[TocTpoenue ceuenuii kyoa, IpuU3Msl,

54 MPAaBWJIBHON MUPAMHU/JIBI C TOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
[TocTpoenue ceuennii kyba, MpU3Mbl,

55 MPAaBUJIbHOM MUPaMU/IbI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CumMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IIOCKOCTHU. [TnockocTn
CUMMETPHUI B MHOTOTpaHHHUKAX

57 [Tpu3Hak NepneHIuKyIIpHOCTH IPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsIHUM OT TOYKHU A0 IUNIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU A0 IUNIOCKOCTH

60 CriocoObI ONyCTUTD MEPIEHAUKYISAPHI:




CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON IpsMOi

61

Casur 1o HenapasuieJIbHON TPsSMOH,
M3MEHEHHUE PACCTOSTHUM

62

KoHntposbhas padora "B3aumHoe
pacroaokeHue MPSMBIX U MIIOCKOCTE! B
npocTpascTse”

63

[ToBTOpEHME: yroa Mexay IpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOIINUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/IquKI/Ie METOAbI BBIYUCICHUA
yria MEXAy NpAMbBIMA B MHOT'O'PAaHHUKAX

66

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnenaukynspusie mockoctH. CBONCTBa
B3aUMHO MEPIEHIUKYISPHBIX MIIOCKOCTEH

68

IIpu3Hak nepneHauKyIIpHOCTH
IIJIOCKOCTEH; TEOpeMa O MpsMOU
[IEPECEUCHUS ABYX IIIOCKOCTEN
NEePNEHAUKYISIPHBIX TPEThEW INTIOCKOCTH

69

[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;
U3MEpEHMs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajienenunesa

70

Teopema 0 rMaroHany NpsAMOYTOJIbBHOTO




napauicicnuicaa u CICACTBUC U3 Heé

71

CrepeoMeTpuuecKkre U MpUKIIaIHbIe
3aJ1a4uM, CBS3aHHbBIE CO B3AUMHBIM
PacMoI0KEHUEM MPSAMBIX U MIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUMBAKOIHUECA IIPAMBIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTaAaHAAPTHBIX
MHOTI'OIrpaHHHUKax

73

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEILIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MPOCTHIX CUTYAIUAX

74

Paccrosinre OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 IIIOCKOCTH

75

Brluncnenue paccTosHUN MEXITY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
MIOMOILBIO TIEPIEHAUKYIISIPHOMN IIOCKOCTH

76

Tpé€XrpaHHslid yroi, HepaBeHCTBaA IS
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

77

DneMeHThI ChepUIECcKOil TeOMETPHUH:
reo/Ie3N4YeCcKre JTMHUHU Ha 3eMie

78

KonrponbHas padora "Y1l u
paccrostHus"

79

CucremaTtu3zanus 3HaHuN "MHOrorpaHHUK
U €T0 DJIEMEHTHI"

80

ITnpamupa. Buael mupamu. IpaBunbsHas
nupamuaa




[Tpusma. [IpsiMast U HAKIIOHHAS TIPU3MBIL.

81 1
[IpaBuiibHas nmpu3ma

82 [Ipsamoii napauienenunes, 1
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo

83 Beinykibsie MHOTOrpaHHUKU. Teopema 1
Ditnepa
Breinykibie MHOTOrpaHHUKHU. Teopema

84 Oiinepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonTtponpsHas padbora "MHororpaHHUKH" 1

86 [TonsiTrie BEeKTOpa Ha TJIOCKOCTH U B 1
POCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PazHoCTB BEKTOPOB 1

89 [TpaBuio mapasienenurena 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO 1
Paznoxxenue BekTopa 1o 0aszucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJTHON 1
TUTOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

93 Brranciienue yria Mex Iy BEKTOpaMu B 1
NIPOCTPAHCTBE

94 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

95 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1

97 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1

98 O0o01IeHre U cucTeMaTu3alus 3HaHu| 1




99 O000111eHrEe U cUCTEMATU3ALNS 3HAHUI 1
100 HroroBast kKoHTpoOIbHAs paboTa 1
101 HroroBast kKoHTpoOIbHAs paboTa 1
102 O0o01IeHre U CHCTeMaTU3alus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero H3y4eHusi = oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MIPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Brruncienue yria 1
MEXy BEKTOpaMH B IpOCcTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE ILITIOCKOCTH, HOPMAaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEX1y PSMBIMH B MHOTOI'PaHHUKAX
11 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEX1y TJIOCKOCTSIMA B MHOTOTpaHHHKaX
12 ®dopmyna pacCTOSHUS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJAHWHATax

Haxoxnenue paccTosHUN OT TOYKH 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON UPaMUIE

15 KoHTposbHas pabota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE

18 IUIOCKOCTH, MepEeCceUeHUs MPSMBIX U
IIJIOCKOCTEMN

19 [TapamienbHbIe TPSIMBIEC U TIIOCKOCTH:
napajuiebHbIe CEUeHUs

20 [TapamienbHbIe TPSIMBIE U TTIOCKOCTH:
pacu€T OTHOLIECHUI
[TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:

21 YTIIbI MEXTY CKPEIIUBAIOIIIUMHUCS
PSIMBIMHU
[MeprieHIUKYISIPHBIC IPSIMBIC U

99 TJIOCKOCTH: CTaHIapTHBIC Maphl
MEPICHIUKYISPHBIX TIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepneHaUKyIsSIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
MEPIeHIUKYIIsIpax

24 [lepneHiuKynsIpHbIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUA AJIUH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIS
TJI0IIAJIeH, COOOpaKEHUS 1O 100MsI

26

[ToBTOpEHUE: TIONMAIN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
IonIaiel, cooopakeHus Mo00us

27

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TJI0IAJIEH, COOOpaKeHUsI 1O 100Ust

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100U

29

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHsl MOA00us

30

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O61éM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

32

3agauu 00 yABOEHHHM Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKILIUHU yIIia

33

CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

[IpuknagHbie 3a1a4u, CBSI3aHHBIE C




BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O

napasuiesenumneia

35 O0BEM IIPSIMON MPU3MBI

36 CrepeoMeTpHuuecKUe 3aJa4l, CBSI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMON TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro unrerpaita. O0bpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TeJ ¢ TOMOIIIBIO

39 onpeaenéaHoro uarerpaita. Oobpém
UPaAMUJIBI

40 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

4 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpHyeCcKHe 3a/1auH, CBSI3aHHBIE C
00BbEMaMU TMPaMHU/IbI

WKJIaTHBIC 33/1a4H 110 TEME BEMBI

IT "O6

44 Ten'", CBA3aHHbIE C 00BEMOM HAKJIOHHOM
PU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHU/IBI

46 [Tpumenenne o0bEMOB. Boruncienue

pacCTodHud 10 IMJIOCKOCTHU




KoHntponbhas padora "O0bEM

47 "
MHOTOTpaHHHKA
[unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUMHIDP.
[Imomane MOBEpXHOCTH UAIUHIAPA

50 Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHHYECKOU IToBepXHOCTH. KOHyC

51 CeueHue KOHYca MI0CKOCTBIO,
MapajuieIbHOM IJIOCKOCTH OCHOBAHUSA

59 VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpHuyuecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYCa
CrepeoMeTpuuecKre 3aauu Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIMIMHIPA, KOHYyCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

58 [IpuknanHblie 3a1a4u, CBsI3aHHBIC C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u 1mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxenue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Bua u n300pakenue mapa

62

VYpasnaenue chepsl. [Lnomans cheps u eé
yacreu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHUEM UX CEYCHHI IIIOCKOCTHIO

65

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYECHUI MIIO0CKOCTHIO

66

[puknagHble 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
Iog00ust

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUS U
MHOTI'OI'paHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"




71

KoHnTtpoinbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BEM munuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHYyCa

74

[Lnomaay GOKOBOM M OJIHOM
MMOBEPXHOCTU KOHYyCa

75

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIE C
BBIYHCIICHUEM 00BEMOB IIMIMH/IPA,
KOHyca

76

[Ipuknanueie 3agaun mo Teme "OO0bEMBI U
TJIOIA U TTIOBEPXHOCTEH Te"

77

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
chepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
1rapa, mapoBOTro CeTMEHTa U IIapOBOTO
CEeKTopa

78

[Tpuxnanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
miomaaso cepbl. COOTHOIIEHUS MEXKITY
IUIOUIA/IIMU TOBEPXHOCTEN U 00bEMaMu
MMOJOOHBIX TEN

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa rpu mogo0muu.
CrepeoMeTpHuuecKre 3aa4u, CBSI3aHHBIE C




BBIUKCJICHHEM 00BEMOB TeJl U TUIOIIAAEH
MOBEPXHOCTEN

80

Kontponbnas padorta "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JBuxenus npoctpancTsa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO (puryp. O6mme
CBOMCTBA JBHKCHUM

82

Buapl nBrkeHUi: mapauiebHbIA
MEepPEeHOC, LIEHTPaIbHAsl CHMMETPUSI,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
IPSAMO

83

[IpeobpazoBanus noxodus. [psmas u
cdepa Ditnepa

84

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTops! B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"TlapanenbHOCTh NPSMBIX U IUIOCKOCTEN
B IIpOCTpaHcTBe"

87

Ob6o6uaroree noropeHue 11 noHsATU U
MeTO/I0B Kypca reometrpun 10-11
KJIACCOB, CHUCTeMAaTH3aIlis 3HAHWI:
"BekTops! B mpocTpaHcTBe"”

88

O6o06matomee moBTopenue 11 moHsTHi 1
MeTO/I0B Kypca reomerpun 10-11




KJIACCOB, CUCTeMAaTH3allisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse”

89

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIHsI 3HAHUI:
"O6beM MHOTOTrpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHATHH 1
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

91

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"ITnomaay MOBEpXHOCTH U 00BEMBI
KpyTJbix Ten"

92

Ob6o6uaroree nopropeHue 11 noHsATU U
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpenue, o6odIIeHNE 1
cHUcTeMaTu3alus 3HaHUI

96

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI




97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

101

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

102

Hcropust pazBUTHS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka: ['eometpus, 10 knacc/ I[lotockyes E.B., 3Basuu JI.U.,
OO611ecTBO ¢ OTpaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AK1iMoHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

» Maremarunka: ['eomerpusi, 11 kmacc/ [lotockyes E.B., 3BaBuu JI.U.,
OO111ecTBO ¢ OTpaHUUEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkimonepHoe

obmectBo «M3narensctBo «IIpocBeienne

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
Mertoauueckoe nocodue k yueonuky E. B. Ilotockyena, JI. 1. 3BaBuua
«MaremaTuka: anredpa U Hauajga MaTeMaTHIECKOTO aHAIN3a, TECOMETPHSL.
I'eomeTpus. 10 kinacc. YrayOnéHHbINA yPOBEHBY

Metoauueckoe nocooue k yueonuky E. B. [Torockyesa, JI. U. 3BaBuua
«Marematuka: anreOpa 1 Hadajia MaTEMaTHIECKOTO aHAIN3a, TEOMETPHSL.

I'eometpus. 11 kmace. YrimyOn€HHBIN YPOBEHBY

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

«I1Ixomna mudpoBoro Bexax https://ds.1sept.ru/



