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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3oBaHUsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB N€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  O0OeCleUYeHHUE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUU, U HEOOXOAUMBIX JUIsl YCIIEIIHOTO MPO(hecCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[IpuopuTeTHBIMM 33aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NMPEACTABICHUS O TEOMETPUU KAK YaCTH MHUPOBOU KYyJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH UM U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJAETh  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE MOHHWMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEeLIEHUs, YMEHUA UX IPUMEHSTH, MPOBOAUTH [IOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMPEICTaBICHHs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU WU3YUYEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMH JTUHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPHHM Ha YTIIyOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 10 Togam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHON padoueit
MPOrpaMMBbI, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YIIIyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu 00ydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, oOOecrneyuTh yriayOnaéHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro mpeamera «MaTemaTukay,

MOATOTOBUTH OOYYAIOIMUXCA 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
otBoauTcs 204 yaca: B 10 kitacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npoctpancTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamiebHOCT IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlICIbHBIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B nmapajuiesbHONW MPOEKUHUU. YTIbI C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISAPHOCTD HPSIMOM U IUIOCKOCTH: IEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleenune]] ©W  €ro  CBOMCTBA.
Kparuaiime myTM Ha TIOBEpXHOCTM MHOTOrpaHHuMKa. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep MW OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAs TPEYrojibHas NUpamMuAa U MPABUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOLIAJb OCHOBAHMH, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOMl IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MNPHU3M, CHUMMETpHUS IPAaBHIBHON
nUpamMUbl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPBI. I[I[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPa3jgOKEHHH BEKTOpa IO TpEM
HEKOMILIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJd Mexay BekTopaMu. CKalasipHOE MPOU3BEIECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTusi: IMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue MoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienenuneaa U cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. O0BEM I1apa U 1mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAas OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockocTeio. [IoHsATHE MHOTOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIIMHY), CEYCHUS 111apa, METOAbl TOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHUA. I[IpsMoyronpHas
cUcTeMa KoopauHaT B npocTpaHcTBe. KoopanHaTel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OTtoOpakeHus. [IBWKeHUS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LECHTpaJIbHAsT CUMMETPHS, 3€pKaAJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAXKJAHCKOM MO3ULIMK 00YYAIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJBHBIMU HWHCTUTYTaMM B COOTBETCTBHUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY U HACTOSIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUSA, dTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs O3CTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUEe 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass aKkTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peasn30BbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIHATBHOMN
Cpeibl, OCO3HaHUE II00aIbHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM AesATEIbHOCTH, JTarloB eé
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM Kak CpEJICTBOM TMO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUA

ba3zoBble 1ornyeckue aAefcTBU:

BBISIBJIATH M XapPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABJIUBATh CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /71 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apPIryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00BbEKTaMH, SIBICHUSIMH, POLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIIBUTATDH
MIPE/IOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MHMOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBieHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3jM4le U CXOJCTBO MO3UILIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3aa4, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
Npe3eHTAld U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa UEIH U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaToOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelmleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC U pe3yiapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paldoThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3rOBbIE IITYPMBD» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHHPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TPUMEHATh AKCHUOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHUEM HopMyI;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUU
duryps;

e CBOOOAHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOIICHUW U
HaxXO0XXJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI U3BECTHBIE METOMbI
IIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TMIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh U3YYCHHBIC MOHSATUS B
npolecce TIOMCKAa PpEeUIeHHs] MaTeMaTH4ecKH  CPOpMYTUPOBAHHOM
mpoOJIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM YacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CEepUYecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEeHUE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOHMHALIMSIMU TeEI
BpallleHWss U MHOTOIPaHHUKOB: MHOTOTPaHHHUK, BIHMCAHHBIA B cdepy U
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAsT B MHOTOTPAaHHUK HIIN TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMU
IMOT0O0HBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATh U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
pemarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIIEHUE YIVIOB MEXIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAaCcCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBIMIOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHus mpu
MapajyIeIbHOM ~ TIEPEHOCE, UEHTPAIBHOM CHMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapalijieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIAralluX HECKOJBKO IIAaroB pEIICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTUyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallMM Ha S3bIKE I'€OMETPUM, UCCIENOBATH MOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEINYHH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos JIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (un¢posBbie) JdomonHureabHast
n/n NPOrpaMMblI Bcero Koutpoapupie  Ipaxkruteckue o0pasoBateibHble  HH(pOPMaLUS
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 23 1
) B3anmHOe pacrnioniokeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IB}-IOCTB MPSIMBIX U g
IJIOCKOCTEN B IPOCTPAHCTBE
4 HepneHamfynﬂpHOCTL MPSIMBIX U )5
IJIOCKOCTEH B MPOCTPAHCTBE
5 VYTIbl U pacCTOSHUS 16 1
6 MHororpanHuKu 7 1
Bexkrops! B mpocTpaHcTBE 12
8 [ToBTOpEHwMeE, o606meHI/vIe u 5 )
CUCTEMATH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOT'PAMME




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie) JonosHuTeIbHAS
Ne /i Konrpoabnbsie IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBarte/ibHble  UHG(oOpManus
padoThI padoThI pecypesI
1 AHanuTnyeckass reOMETpHs 15 1
) [ToBTOpEHME, 0606H.[eHI:Ie u 15 |
CUCTeMaTH3alus 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 |
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUe, OGOGH.[CHI:IC u 17 )
CUCTEMaTHU3als 3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

o/ Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabubie/
NpOBepPOYHbIEe
padoThbI

IIpakTHyeckue
padoThI

Jara usyyenus

ITo nany

(nemesnst)

ITo paxry

(mara)

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBUiia H300paKEeHUs
Ha PUCYHKE IIOCKOCTH,
napajiCJIbHbIX MIPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[ToHsATHS cTEpeOMETpHH: TOUKA,
npsMasi, I0CKOCTb,
npoctpancTBo. OCHOBHBIE ITpaBHIIa
M300paKeHUs Ha PUCYHKE
IUIOCKOCTH, MapaJlIeIbHbBIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsTHs: nepecekaronmecs
IIJIOCKOCTH, IEPECEKArOIIUECS
npsiMasi ¥ IIOCKOCTb;
MTOJIyIIPOCTPAHCTBO

[TonsTHs: nepecekaronmecs
IIJIOCKOCTH, ITEPECEKArOIIUECS
npsiMasi ¥ IIOCKOCTb;
MOJIyIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHe




HPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIiecTBYIOIIUX
00BEKTOB

MHororpaHHuku, n300paxxeHue
HPOCTEHIINX MMPOCTPAHCTBEHHBIX
Guryp, HeCyIecTBYIOIIHNX
00BEKTOB

AXCHOMBI CTEPEOMETPHH U TIEPBbIC
CIIC/ICTBHSI U3 HUX

10

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctus u3 Hux. CriocoObl
3a/IaHMS TIPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O603HaAYECHUS
HPSIMBIX U IJIOCKOCTEN

N300pakeHne ceueHni mupaMuibl,
Ky0a 1 IpHU3MBbl, KOTOpBIE
IPOXOJAT uepe3 ux peéopa.
N3obpaxenue nepeceueHust
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanne NoCTpOSHHBIX
CEUeHHH pa3HBIMU IIBETAMHU

11

N3o06paxeHne cedeHni MupamMuibl,
Ky0a 1 mpHU3MBbl, KOTOpBIE
MIPOXOJIAT uepes3 ux peéopa.
N3o6pakenue nepeceveHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue NoCTpOEHHBIX




12

13

CceueHHI Pa3HBIMU LIBETAMU

N306pakenue ceueHuii nupamMuipl,
KyOa ¥ pU3MBbl, KOTOpbIE
IPOXOJAT uepe3 ux péopa.
N300pakeHue nepeceyeHust
IIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue noCTpOEHHBIX
CEUYEHUM pa3HbIMU LIBETAMU

N300pakeHne ceueHui mupaMuibl,
KyOa ¥ pU3Mbl, KOTOpbIE
IPOXOJAT uepe3 ux péopa.
N306paxkenue nepeceueHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpamvBanue nocTpoeHHbIX
CEUYEHUI pa3HbIMU IIBETAMH

14

15

Meton cnenoB 11 TOCTPOEHUS
CEYECHUU

Merton cieoB Uil MOCTPOEHUS
ceueHnii. CBOMCTBA nepecedyeHnit
IPSIMBIX U IIJIOCKOCTEN

16

Merton cienoB Ui HOCTPOSHHUS
cedeHnii. CBOMCTBA nepecedyeHnit
HPSIMBIX U IIJIOCKOCTEN

17

ITocTpoeHne ceueHuii B mupaMu/e,
KyOe 1o TpéM Toukam Ha pedpax.
Co3nanne BBIHOCHBIX YEPTEXKEN U
3aMnKch AroB NOCTPOEHUS

18

[TocTpoenue ceueHunii B mupamue,
KyOe 1o TpéM Toukam Ha péOpax.




19

20

Co31aH1€ BEIHOCHBIX YEepPTEkKEU U
3aIUCh IIaroB MOCTPOCHUS

ITocTpoenue ceueHunii B mupamue,
KyOe 1o TpéM Toukam Ha péOpax.
Co3anue BBIHOCHBIX YEPTEXEN U
3aIKCh IIaroB MOCTPOCHUS

[TocTpoenue ceuenuii B nupaMue,
KyOe 1o TpéM Toukam Ha pebpax.
Co31aH1€e BEIHOCHBIX YepTEkKEN U
3aMuch MaroB NOCTPOCHUS

21

[IoBTOpEHME TUIAHUMETPUN:
Teopema 0 TpONOPLIMOHATBHBIX
orpeskax. [Tonobue
TPEYrOJIbHUKOB

22

[ToBTOpEHME TUTAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYECHUAX Ha BBIHOCHBIX YEPTE)KAX.
HcTopus pa3BUTHS INIAHUMETPUU U
CTEpPEOMETPUU

23

TemaTnueckas KOHTPOJIbHAA
pabora "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anMHOe pacnionoxeHue npsmbIX
B IIPOCTPAHCTBE.
CxpeluBarommecs mpsmbie.
[Ipu3Haky CKpenMBarOMMXCA
npsimbix. [lapanenbHble npsMele B
IIPOCTPAHCTBE

25

Teopema o CyllleCTBOBAHUU U




€AMHCTBEHHOCTH NIPSIMOU
[apaJuyIeIbHON TaHHOM IPSIMOM,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILEH Ha
JlaHHOM npsimoit. Jlemma o
NIEPECEYCHUH NTapaJIJICIIbHBIX
IPSIMBIX TIOCKOCTBIO

26

[TapamienbHOCTB TpPEX MPSMBIX.
Teopema 0 TpEX mapayeabHbIX
npsaMeIx. Teopema o
CKPELIMBAIOIUXCS MPSIMBIX

27

[TapaynenpsHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA
napajIeIbHOTO TPOSKTHPOBAHUSI.
N3o06paxkenue pazHbIx puryp B
napauieTbHOM MPOEKIINH

28

29

30

lenTpanpHas mpoekuus. YToi ¢
COHAIIPaBJIEHHBIMU CTOPOHAMH.
VYros Mexay NpsMbIMU

3aauM Ha JOKa3aTeNIbCTBO U
UCCJIEJOBAHNE, CBA3aHHBIE C
pacroIoKEeHUEM MPSMBIX B
MIPOCTPAHCTBE

[loHsTHA: mapaJyIeabHOCTh NPSIMOK
Y TIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak nmapajuieaIbHOCTH IPAMOU
u iockoctr. CBOMCTBA
MapajuieIbHOCTH MPAMON U
MIJIOCKOCTH

10

10

10




31

['eomerpuueckue 3aaun Ha
BBIUMCJIEHUE U JOKa3aTENIbCTBO,
CBSI3aHHBIE C N1aPAJUIEIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEM B
IIPOCTPAHCTBE

11

32

[TocTpoenue ceuenus,
MIPOXO/ISIIETO Yepe3 JaHHYIO
NPSIMYIO HA YepTEKE U
MapajuIeIbHOTO IPYrod MPSMOM.
Pacuér orHOIIEHUI

11

33

[TapannensHas TpOEKLIUs,
MIPUMEHEHUE TSl TOCTPOCHUS

ceueHMi Ky0a U napajuiesenumesa.

CaoiicTBa napayyiesenumneaa u
MIPU3MBI

11

34

35

36

[TapannenbHbIE ITIOCKOCTH.
[Ipu3Haky mapajuieIbHOCTH IBYX
IJIOCKOCTEN

Teopema 0 napajuieIbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MIPOXOIALLIEH Yepe3 TOUKY, HE
MPUHAJICKAILYIO TAHHOMN
IIJIOCKOCTH U CJIEACTBUS U3 HEE

CaoiicTBa napayjieabHbIX
MJIOCKOCTEM: O MapajieTbHOCTH
MPSIMBIX MIEPECEUCHUS TIPU
[IEPECEYCHUN IBYX MapajlIeIbHbIX
MJIOCKOCTEN TpeThen

12

12

12

37

CBolicTBa napamieabHbIX

13




IUIOCKOCTEH: 00 oTpe3kax
NapaJuIeIbHBIX MPSAMBIX,
3aKJIFOYEHHBIX MEXKITY
NapaJuIeIbHBIMU IUIOCKOCTSAMH; O
IIEPECCUCHUU NPSIMOU € JBYMS
[1apaJuIeIbHBIMHU IIJIOCKOCTSIMU

38

39

[ToBTopenue: reopema [udaropa
Ha TUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

13

13

40

CaolicTBa Ky0a U IpSIMOYTOJIbHOTO
napaenenunena

14

41

42

43

44

Brrunciienue 1yiMH OTpE3KOB B
KyO€e 1 IpsIMOYTOJIbBHOM
napajuieaenunese

IlepneH AUKYIAPHOCTD MPSAMON U
niockocTy. [Ipusnak
NEPIEHAUKYISIPHOCTH IPSIMOMN U
IUIOCKOCTH

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYIIIPHOCTH IIPSIMOM U
IUIOCKOCTH

Teopema o CylIeCTBOBAaHMH U
€IMHCTBEHHOCTH IPSIMOiA,
IPOXOJAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEeHIUKYISIPHON K IIIOCKOCTH

14

14

15

15




45

46

[110CKOCTH U NepHEeHIUKYIISIPHBIC
UM TIPSIMBIE B MHOTOTPaHHUKAX

[110CKOCTH U NEepPHEeHIUKYIISIPHBIC
UM TpSMbIE B MHOTOIPaHHUKAX

15

16

47

[lepnenaukynsip ¥ HaKJIOHHASs.
[TocTpoenue neprneHuKyspa u3
TOUYKH Ha MPSIMYIO

16

48

49

50

[lepnennukynsip ¥ HaKJIOHHASs.
[TocTpoenue neprneHuKyspa u3
TOUYKH Ha IPSIMYIO

Teopema o0 TpEX NepHEeHAUKYIApax
(mpsimast 1 oOpaTHas)
Teopema 0 TpEX nMEepHIEeHAUKYIISIPAx
(mpsimast u oOpaTHast)

16

17

17

51

52

53

Yron Mexay CKpenyBaromuMUCs
MPSIMBIMU

[Touck neprneHIuKyIsIpHBIX
MPSIMBIX C TOMOIIIBIO
NEePHEHANKYISIPHBIX MIOCKOCTEN

OpTOFOHaJ'ILHOC IMPOCKTUPOBAHUC

17

18

18

54

[Toctpoenue ceuenunit kyoa,
MIPU3MBI, TPABUIBHOW MIUPAMUIBI C
MTOMOUIBIO OPTOTOHAIBHOMN
MPOEKIIUHA

18

55

[Toctpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOW MIUPAMUIBI C
MTOMONIBIO OPTOTOHAIBHOMN
MPOEKLINUU

19




56

57

58

CummeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTu cummerpuil B
MHOI'OIrpaHHHUKax

[Tpu3Hak neprneHIuKyIspHOCTH
IPsIMOM U TIIOCKOCTH KaK
CJIEICTBHE CUMMETPHUH

HpaBI/IHLHHe MHOI'OI'PaHHHUKHU.

Pacué€t paccTosiHuii OT TOUYKHU J10
IIOCKOCTH

19

19

20

59

[IpaBusibHBIE MHOTOTPAHHHKHU.
Pacuér paccTosiHuii OT TOUKH 10
ILIOCKOCTH

20

60

CrniocoObl 0nyCTUTh
MEePIEHANKYIISPbI: CHMMETPUSI,
CIBHUT TOUYKH MO MapaJIeIbHON
IPsAMOi

20

61

62

63

CnBur no HenapamieabHON
IPSIMOM, U3MEHEHHE PACCTOSIHUI

Temartuueckas KOHTPOJIbHAA

pabota"B3aumHoe pacnonoxeHnue

IPSIMBIX U IIJIOCKOCTEN B
npoctpaHcTse”

[loBTOpEHME: Yyroa Mexay
PSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIEHOM
TPEYroJIbHHUKE, TEOPEMA
KOCHHYCOB

21

21

21




64

65

66

[ToBTOpEeHue: yroa Mexay
CKPEIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

['eomeTpuueckre MeTo bl
BBIYUCIICHUS YTJ1a MEXY
IPSMBIMUA B MHOTOI'PaHHUKAX
JIByrpanssiii yroa. CBoicTBO
JUHENWHBIX YTJIOB ABYIPAaHHOIO

yria

22

22

22

67

[TeprieHAUKYISIPHBIC TTIOCKOCTH.
CaoiicTBa B3aMHO
MEPIICHIUKYISIPHBIX TUIOCKOCTEH

23

68

[Ipu3Hak nepnesauKyIsIpHOCTH
IJIOCKOCTEW; TEOpeEMaA O MPSMOM
MEePECEUCHUS ABYX MIOCKOCTEN
NEePIEHAUKYIISIPHBIX TPEThEeU
IIOCKOCTH

23

69

[IpssmMoyTOIBHBIM

napajuiesienunen; Kyo; usMepeHus,

CBOMCTBA MPSIMOYTOJIBHOTO
napajuleenune1a

23

70

71

Teopema 0 AuaroHanu
MPSIMOYTOJIBHOTO
napasuiesienunesia u cleCTBUE U3
HEE

Crepeomerpuueckue u
IMPUKJIAAHBIC 3a1a4U, CBA3aHHLIC
CO B3aMMHBIM PacIIOIOKECHUEM
HPSAMBIX U TIFIOCKOCTH

24

24




72

73

74

75

76

[ToBTOpEHMeE: CKpelnBaronuecs
IpsIMbIE, TApaJICIIbHbBIE
IUIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHHUKaX

[Tapa nmapanienbHbIX MIOCKOCTEN
Ha CKPELUBAIOLIUXCS MPSMBIX,
paccTosiHue MexIy
CKPEIIUBAIOIIMMUCS TPSIMBIMH B
MPOCTHIX CUTYAIUAX

PaccrosHue ot ToukH 10
IJIOCKOCTH, PACCTOSAHUC OT HpHMOﬁ
J0 IIITOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHINBAOIHUMUCS ITPAMBIMU C
IIOMOIIBIO HepHeHHHKYHHpHOﬁ
IIJIOCKOCTH

TpéxrpaHHslil yrosi, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

24

25

25

25

26

77

DneMeHTHI chepuyecKoit
TEOMETPUH: T€0JIE3UUECKUE JINHUN
Ha 3emiie

26

78

79

TemaTnueckas KOHTpPOJIbHAs
pabota "VYrisl U paccrosiHus"

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J1eMeHThI"

26

27

80

[Tupamuga. Buasl nupamu.

27




[IpaBunbHas nupamuia

31 [Ipusma. IIpsamas u HakIOHHAs 27
npusmsl. [IpaBunbHasg npusma
[Ipssmoit napainenenunen, 28
82 IIPSIMOYTOJIBHBIN MapajuIeIeIuIIe,
KyO
23 Bbrinykiible MHOTOTpaHHUKH. 28
Teopema Ditnepa
Brinykibsie MHOIOTpaHHUKH. 28
84 Teopema Ditnepa. lIpaBuibHbIe U
HOJIyIIPaBUIbHBIE MHOTOTPAHHUKHU
25 Temaruueckass KOHTpOJIbHAas 29
pabora "MHororpaHHuku"
26 ITonsiTHie BEKTOpa Ha IJIOCKOCTH U 29
B IIPOCTPAHCTBE
87 CymMma BEKTOpOB 23
88 Pa3nocTh BekTOpOB 30
89 [IpaBuno nmapamienenumnena 30
90 YMHOKEHNE BEKTOpa Ha YNCIIO0 30
Pasnoxenue Bektopa o 0azucy 31
91 TPEX BEKTOPOB, HE JIEXKAILIUX B
OJIHOM IIJIOCKOCTH
92 CxkansipHO€ MPOU3BEICHHE 31
93 Beluucnenue yria Mexay 31

BEKTOpPAaMHU B MPOCTPAHCTBE




32

94 [Ipocreiimne 3a1auu ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1 32

96 [Ipocreiimine 3a1aun ¢ BEKTOpaMu 1 32

97 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1 33

08 O606IEIGHI/I€ Y CHCTEMATHU3aLU | 33
3HAHUH

99 O6o611v16HHe ¥ CHCTeMaTHU3aIHs ! 33
3HAHUH

100 HroroBast KoHTpoIbHAs paboTa 1 34

101 Wrorosas koHTposibHasA paboTa 1 34

102 O6O6HUICHI/IG W CUCTEMaTHU3alIHs | 34
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

K Jara nzyuenust DJIEKTPOHHbBIE
0JINYeCTBO YaCOB N
':;')H Tema ypoka Kontpoaensie/ Io Io obpasobateiblibie
Bcero  mposepounbie PAKRTIHECKHE  maany daxry pecypeet
padoThI
padoThbI (HemeJist)
(mata)
IToBTOpEeHue TemMbl 1
"KoopaunaTel BeKTOpa Ha |
IJIOCKOCTH U B
npocrpaHcrae”
IToBTOpEeHue TemMbl 1
"CkansipHoe pOU3BEACHUE 1
BEKTOPOB"
IToBTOpEHME TEMBI 1
"Beruncnenue yria Mexnay 1
BEKTOpPaMH B IIPOCTpaHCTBE"
IToBTOpEHME TEMBI 2
"VYpaBHeHHE PSIMOH, |
MPOXOISIIEH Yepes ABe
TOYKH"
YpaBHEHHE IOCKOCTH, 2
HOpMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
VYpaBHEHHE MIIIOCKOCTH, 2
HOpMaJlb, ypaBHEHUE 1
IUIOCKOCTH B OTPE3Kax
BekropHoe npousBeneHue 1 3




10

JIuHeiiHbIe HEPABEHCTBA,
JIMHEWHOE
MporpaMMHUpPOBaHUE

JIuHeiiHbIe HEPABEHCTBA,
JIMHEWHOE
MIPOrpaMMUPOBAHHE

Apanutnyeckre METOAEI
pacuéra yria Mexay
MPSMBIMH B
MHOTOTIpaHHUKaX

11

Apanutnyeckre METOAEI
pacdéra yria Mexay
IUVIOCKOCTSIMM B
MHOT'OI'paHHUKaX

12

dopmyiia pacCTOIHUS OT
TOYKHU JO IINIOCKOCTH B
KOOpAHMHaTax

13

14

15

Haxoxnenne pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe

Haxoxnenue paccrostHuii oT

TOYKH J10 TUNIOCKOCTH B
MIPaBUILHON MUpaMuIe

TemaTndeckass KOHTPOJIbHAS

paborta "AnanuTuueckas
reomeTpus”

16

Ceuenus MHOT'OIr'paHHUKOB!

CTaHJApTHEBIC
MHOTI'OrpaHHUKHA




17

18

19

Ceuenus MHOI'OI'paHHUKOB!:
METOJ CIICI0B

CeueHrss MHOTOTPaHHUKOB:
CTaHJapTHBIE TUIOCKOCTH,
TepecevyeHus MPSIMbIX U
IUIOCKOCTEH

[TapamiensHble npsMbIe U

INUIOCKOCTHU! IMapaJlJICIIbHBIC
CCUCHUA

20

[TapamiensHble npsMbIe U
IUIOCKOCTH: PACUET
OTHOIIEHUI

21

22

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIbI MEXIY
CKpCHIUBAOIIUMHUCA
MMpsAMBIMHA

IIepnieHquKynspHbIE IPSAMBIE
U IIJIOCKOCTH: CTAH/IAPTHBIE
apsl MEPIEHIUKYISIPHBIX
IIJIOCKOCTEMN U MPSAMBIX,
CUMMETPUU
MHOI'OTPaHHUKOB

23

24

[lepnieHiuKynspHbIE MPsIMbIE
U IUIOCKOCTH: TEOpEMa O
TpeX MepreHIuKyIIpax
IlepnieHiuKynsApHBIE IPSIMBIE
U TUIOCKOCTH: BBIYMCIICHUS
JUIMH B MHOTOTPaHHHUKaX




25

26

27

28

29

30

31

[ToBTOpeHue: miomamu
MHOTOYTOJIbHUKOB,
(hOopMyITBI TS TUTOTIAICH,
COOOpaXKeHHsI TOA00MS
[ToBTOpeHnue: miomanu
MHOTOYTOJIbHUKOB,
(hOpMyITBI TS TUTOTIAICH,
COOOpaKCHHSI TOA00MS
[ToBTOpeHue: miomamm
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIAICH,
COOOpaKCHHSI TOA00MS
IImomanu ceuennii
MHOTOTPaHHUKOB: TUIOIIA U
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHus
noaoous

IInomanmu ceuenuit
MHOTOI'PAaHHUKOB: IIJIOIIAIH
MOBEPXHOCTEN, pa3pe3aHus
Ha YacTH, COOOpaskeHus
mo100us

TemaTnueckast KOHTPOJIbHAsS
pabora "[loBTOpeHue:
MHOTOT'PaHHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

00béM Terta. O0beM
MPAMOYTOJIBHOTO
napauiesieumnea

10

10

10

11




32

33

34

35

3amaun 06 yaBoeHUU Kyda, 0
KBaJpaType Kyba; o
TPUCEKIUH yTiia
CrepeoMeTpHUYCECKUE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO
napajuiesienumneaa
[IpukianHblie 3a1a4u,
CBSI3aHHBIE C BEIYMCIIEHUEM
00bEMa TIPSMOYTOJIBHOTO
napajuiesenuneia

O0BEM NpsAMOI TPU3MBI

11

11

12

12

36

37

38

39

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB MPSAMON MTPU3MBI

[Ipuknanuelie 3ana4m,
CBSI3aHHBIE C 00BEMOM
MPSIMOM TIPU3MBI

Brruncienne 00bEMOB Te C
MTOMOIIIBIO OTIPEAECIEHHOTO
uHTerpaia. Oosem
HAKJIOHHOH MPU3MBI

Brorancierne 066EMOB TEJ C
MTOMOIIIBIO OTPEAeIEHHOTO
uHTerpaia. Oosem
MTUPAMUJIBI

12

13

13

13

40

dopmyna 00bpEMa
nupamMusl. OTHOIIEHUE

14




41

42

00bEMOB IMUPaMHU/I C OOIITUM
YIJIOM

dopmyna 00bEMa
nupamuibl. OTHOIIICHUE
00bEMOB IMUpPaMU/L C OOIITUM
yIII0M

CrepeomeTpuueckue 3a1auH,
CBsI3aHHbBIE C 00BEMaMU
HAKJIOHHOM MPU3MBI

14

14

43

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
T PAMH/TBI

15

44

45

46

47

[IpukitagHele 3aga4m 1o
Teme "OOBEMEI Telr",
CBSI3aHHBIE C 00BEMOM
HAaKJIOHHOM IPU3MBbI

[IpuknanHelie 3a1a4u MO
Teme "OOBEMEI Tel",
CBSI3aHHBIE C 00BEMOM
A PAMH/TBI

[Tpumenenne o0BHEMOB.
Beruncienue paccTosHuS 10
IUIOCKOCTH

TemaTnueckast KOHTPOJIbHAsS
pabota "O0béM
MHOrOrpaHHHuKa"

15

15

16

16

48

Huwmmaapuyeckas
MMOBEPXHOCTh, 00pa3yromme

16




49

HWJIAHAPUYECKON
MMOBEPXHOCTHU

Humuaap. [psimoit kpyroBoii
umuaap. [nomanp
MOBEPXHOCTH IIMIIMHJPA

17

50

Konnueckas noBEpXHOCTB,
o0pa3yroIne KOHUIeCKOn
nosepxHoctu. Konyc

17

51

52

53

54

Ceuenue koHyca
IIJIOCKOCTBIO, TapaJIEIbHON
IUIOCKOCTU OCHOBaHUS

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

[Tnomanr 60KOBOM
MOBEPXHOCTHU U TIOJTHON
MOBEPXHOCTH KOHYCa
IImomane OOKOBOI
MMOBEPXHOCTHU U TOJTHON
MOBEPXHOCTH KOHYCa

17

18

18

18

55

CrepeoMmeTpriecKkue 3a1auu
Ha JI0Ka3aTelbCTBO U
BBIYUCIICHUEC, ITIOCTPOCHUEM
CEUYEeHMH IWINHIpA, KOHYyCa

19

56

CrepeoMmeTpriecKue 3a1a4u
Ha J0Ka3aTelbCTBO U
BBIYHCIICHHE, TTOCTPOCHUEM
CEUYEHU WIMHApPA, KOHYCa

19




57

58

[Ipukiagneie 3a1a4w,
CBSI3aHHBIC C LIMJIMHPOM

[Ipukiannelie 3a1a4w,
CBSI3aHHBIC C IMJIMHIPOM

19

20

59

60

61

62

Cdepa u map

[Tepeceuenue cdepsl u mapa
¢ ockocThio. Kacanue
mapa u cepsl IIIOCKOCTHIO.
Bun u nzo0paxenue mapa

Ilepeceuenue cgepsl 1 mapa
¢ maockocThio. Kacanue
11apa u cgepsl IIOCKOCTHIO.
Bun u nzo0paxenue mapa

VYpaBHeHUe cepsl.
[Tnomans cheps! u e€ yactei

20
20

21

21

63

64

65

CummMmertpus cepsl 1 mapa

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTesIbCTBO U
BBIUMCIICHUE, CBSA3aHHBIE CO
cdepoit u mapowm,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTelbCTBO U
BBIYMCIICHUE, CBA3aHHBIC CO
cdepoil u mapow,
MOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

21
22

22




66

67

68

[Tpuknagueie 3aga4m,
CBsI3aHHBIE CO cepoid 1
HIapoM

[ToBTOpEHNE: OKPYKHOCTD
Ha IUIOCKOCTH, BBIYUCIICHUS
B OKPY)KHOCTH, CTaHJapTHBIC
1o100ust

Paznuynbie KOMOMHAIIMN TeT
BpAaLICHUS U
MHOTOTPaHHHKOB

22

23

23

69

3anaun o teme "Tena u
MIOBEPXHOCTHU BpaleHus"

23

70

71

72

3anauu no teme "Tena u
MOBEPXHOCTHU BpareHus"

TemaTnueckast KOHTpOJIbHAs
pabota "Tena u
MIOBEPXHOCTHU BpaleHus"
O6neém mumuaapa. Teopema
00 00bEMe mpsIMOro
HWIAHAPA

24

24

24

73

Brraucienne 006EMOB TeII C
TIOMOIIBIO OMTPEECIIEHHOTO
unTerpana. O6bpEéM KoHyca

25

74

75

ITmomaay OOKOBOM U IOJTHOM
MTOBEPXHOCTH KOHYCa
CrepeomeTrpuyeckue 3a1auu,
CBSI3aHHBIC C BHIYMCIIEHUEM
00BEMOB IIMITMH]IPA, KOHYCA

25

25




76

77

[IpukiagHbie 381241 MO
TeMe "OOBEMBI U ILJIOMIAIH
noBepxHocrel Ten"

O0BEM mapa 1 I1apoBoOro
cekropa. Teopema 00 00bEME
mapa. [Tnomans chepsr.
CrepeomeTpuuecKkue 3a1aum,
CBSI3aHHBIC C BBIYHCIICHUCM
00BEMOB 11apa, MapoOBOTO
CerMEHTa U IapOBOTO
CeKTOpa

26

26

78

[IpukitagHele 3ana4m 1Mo
teme "OOBEMEI Telr",
CBSI3aHHBIE C 00BEMOM I1apa
Y TUJIOMIAJIBI0 Cephl.
CooTHoLIEHUS MEXKTY
TIOUIA/IIMU TTOBEPXHOCTEN U
o0BEMaMH MOJOOHBIX Tel

26

79

80

[Tono6uble Tena B
npoctpaHcTse. Mi3meHnenne
00bEMa Ipu MOA00HH.
CrepeoMeTpuuecKkue 3a1auy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB TeJ U TUIOIAAeH
ITOBEPXHOCTEN

Tematuueckass KOHTPOJIbHAS
pabota "Ilnomanu
MTOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

27

27




81

82

83

84

JIBU>KeHUS IPOCTPAHCTBA.
OtoOpakenusi. J|BmwkeHus: u
paBeHcTBO (uryp. Obume
CBOIWCTBA JBUKCHUI

Bunnl nBuxeHui:
napaJuleNbHBIN epeHoc,
LIEHTpaIbHAsl CHMMETPHS,
3epKajibHasi CHMMETPHSI,
IMOBOPOT BOKPYT PSIMOM
[IpeobpazoBanus mopo0ms.
[Ipsmas u chepa Ditnepa
I'eomeTpuueckue 3anaun Ha
MIPUMEHEHUE JBUKCHUS

27

28

28

28

85

86

TemaTndeckass KOHTPOJIbHAS
pabora"BekTopsl B
npocrpaHncree”

O6o0m1aromiee MOBTOPEHUE
11 nonsATHA 1 METOAOB
Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3aIUs
3HaHui: "[lapamiensHOCTD
MPSIMBIX U IIJIOCKOCTEN B
npocTpaHcrae”

29

29

87

O6o061matoniee MOBTOPEHKE
11 moHsSTHI K METOIOB
Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3ALU
3HaHui: "BekTopsl B
npoctpaHcTae”

29




88

O6o0maromiee MOBTOPEHHE
11 nousATHA 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALU
3HaHui: "BekTopsl B
npocrtpaHcTae"

30

&9

Oo6o0m1aromee MOBTOPEHNE
11 noHsATHIA 1 METOOB
Kypca reomerpun 10—-11
KJIACCOB, CUCTEMAaTU3aIUs
3HaHuii: "OobeM
MHOTOIpaHHUKa"

30

90

O6o0mu1aromee MOBTOPEHNE
11 nonsATHIA 1 METOAOB
Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3ALUA
3HaHuil: "O0bemM
MHOTOrpaHHHKa"

30

91

92

O6o061matoniee NOBTOPEHKE
11 noHsATHIA K METOZIOB
Kypca reomerpuu 1011
KJIACCOB, CUCTEMAaTU3aIus
sHaHui: "[lnomanu
MTOBEPXHOCTU U 0OBEMBI
KpyrJbix ten"

Oo6o0m1aromiee MOBTOPEHUE
11 nossiTHii U METOJOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aIUs

31

31




93

sgagui: "Ilnmomann
MMOBEPXHOCTU U OOBEMBI
KpyIribIX Ten"

Hroroast KOHTpOJIbHAS
paborta

31

94

Hrtoroas KOHTpoOJIbHAS
pabora

32

95

96

97

[ToBTOpenue, 0000IEHNE 1
cucTeMaTu3auus 3HaHUI

Uctopust pazButus
CTEPEOMETPUU KAK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

32

32

33

98

Ucropus pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUH

33

99

Uctopus pazsutus
CTEepEOMETPHUU KaK HAyKH U

33




100

€€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3Butus
CTEpEOMETPUH KaK HAYKHU U
€€ poJIb B pPa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

34

101

Uctopust pazButus
CTEPEOMETPUH KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

34

102

Hcropus passutus
CTEPEOMETPUH KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

34

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus.10-11kmaccerl: yueb. ajs 061eo0pazoBat. yupekaeHUN: 0a30BbIA U
npoduibnbiit ypoBHU /[JI.C. AtanacsiH, B.®. byrycos, C.b. Kagomues u np.]. -

22 n3n.-M.: IIpocsemenne, 2013.-255¢.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Martematuka: anredpa 1 HayaJla MaTeMaTUYECKOro aHanusa, reomerpus. 10-11
KJacchl. bazoBblil U yriyOsieHHBINH ypoBeHb. MeToanueckue pekomenaanuu. 10-

11 knaccel k yueOHuky Atanacsia JI.C., byty3os B.®., Kagomues C.b. u np.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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