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INOACHUTEJIbBHASA 3AIINCKA

["'eoMeTpus siBIsIeTCA OTHAM U3 0a30BBIX KypPCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK Kak O0OECIIEYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'YMaHUTAPHOIO IUKJIA.
[TockonbKy TOrMYeCKOE MBILUIEHUE, (POPMHUPYEMOE PU U3YUEHU U 00YyUarOIUMHUCA
NOHSATUWHBIX OCHOB TE€OMETPUHU, MPH J0KA3aTeIbCTBE TEOPEM U TMOCTPOCHUH
HENOYKH JIOTHUECKUX YTBEPKICHHUH MPH PEIICHNH T€OMETPUIECKUX 3a]1a4, YMEHUE
BBIIBUTaTh U OIPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA IpU
pELICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YaCTHOCTU (PU3UUYECKUX 3a]a4.

[lens ocBoeHuUst mporpaMmMbl yueOHoro Kypca «I'eomeTpush» Ha yriayOaéHHOM
YpOBHE — pa3BUTHE UHIUBUAYAJIBHBIX CIIOCOOHOCTEN 00yUaIOMUXCs MPH N3YICHUN
reOMETpPUHU, KaK COCTaBJsAIONIEH mpeaMeTHol obnactu «Marematuka U
uHpOpMaTUKa» yepes oOecreueHue BO3MOKHOCTH IPUOOPETEHHSI M UCIIOJIb30BaHUS
0osee r1yOOKMX reOMETPUYECKUX 3HAHUN U IeUCTBUM, CEU(PUUHBIX T€OMETPUH,
Y HEOOXOUMBIX JIJIs1 YCHEMIHOTO MPOPEeCcCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCTIOJIb30BaHNEM MATEMAaTHUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paciiMpeHue MpeAcTaBiIeHUs] O TE€OMETPUM KaK YaCTH MHPOBOW KYJbTYpHI U
¢dbopMUpOBaHHE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYIKAIOIITIM MHPOM;

dbopMupoBaHHE TIPENCTaBICHHUS O TMPOCTPAHCTBEHHBIX (QHUTypax Kak o
BOXHEHIIMX MaTeMaTHYE€CKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh UM HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOLIEr0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

dopMupoBaHre  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHUSMH O
MIPOCTPAHCTBEHHBIX (UTYpaXx M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dbopMysl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOAUTh
HECTaHJIapTHHIE CIIOCOOBI pelIeHU 3a/1aY;

dbopMUpOBaHNE YMEHUS paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHHMKH M Tella BpalIeHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIENIH;

dbopMupOBaHHE TMOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJrOPUTMOB
pelleHus, YMEHUsI UX IPUMEHATh, IPOBOJIUTH I0Ka3aTeIbHbIE PACCYKICHUS B XO/1€
pellleHus] CTePEOMETPUUECKUX 3a/lad W 3a/Jay C MPAKTUYECKUM COJAEpKaHHUEM,
(GopMUpOBaHHE TMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKa3aTelIbCTB  IpHU



000CHOBaHUY MAaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrIocOOHOCTEW 00ydYaromuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrie (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHUS pPaclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX JKM3HEHHBIX CUTYAlMsIX W TPU WU3YUECHUU IPYTHUX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJTUPOBAHUS PEAbHBIX CHUTYyallMil, HCCIEJOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBmsworcs: «lIpsmMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopsl W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHSATUSIMIY, PEJICBAHTHBIMU T€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJbKO  T0
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padoueit
IpOrpaMMBbl, paclpeAeNéHHbIM O ToJaM OOY4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM 00yYaroluecs
oOpamiajiucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUUYCCKUMH MMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIBHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN O0YUYaIOIIUXCsl, PACIIUPSS U YTITyOIsis
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[Tepexon kK M3y4EHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath  ycnoBus s guddepeHuuanuu  00ydeHHsS, MMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOeCleuuTh yriyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MOJITOTOBUTh OOYYAIONIMXCA K MPOJOJDKCHHIO HM3yUEHUS MaTeMaTHKH C
yduéTtoM BbIOOpa Oyayiied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomeTpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTE€peOMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsMbIX. [lapannenpsHOCTh MPSAMBIX U IIOCKOCTEN B IPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IIPSAMOMN
u 1iockoctu. [lapamiensHoe W HEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbBHOrO MpoekTupoBanus. M3o0paxkenue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXIY IPSMBIMU B MpOCTpaHCTBE. [lapauielbHOCTh TIOCKOCTEN: IapaljIeIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[lepneHaUKYISAPHOCTH MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K ILIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHMUE.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TIJIOCKOCTH, TTPOEKITUS GUTYPBI HA TUIOCKOCTh. [lepreHIuKyIIpHOCTD
IJIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIIEHAUKYJISIpax.

VYrabel B NPOCTPAHCTBE: YroJl MEXAY IPSMOU U IUIOCKOCTBIO, JBYTPaHHBIN
YIOJI, IMHEWHBIN yIoJl ABYIPAHHOIO yriia. TpEXTpaHHbIM U MHOTOI'PAHHBIE YIJIbI.
CBoiiCTBa IJIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopemMbl KOCHHYCOB M CHHYCOB JJISI TPEXTPAHHOTO yIJia.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yromsHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapainenenunen, npsMOYTOJIbHBIN NapaJIJIEICUNE U €ro cBoiicTBa. KpaTualiume
MyTA HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema I[ludaropa. [upamuaa: n-yronpHas nmupaMuja, MpaBUWiIbHAS U yCeUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEl MPaBUIHLHOW MNUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpPAaBUJIbHAS IIPU3Ma W MpaBUWJIbHASA NHUPAMUJA,
MpaBUJIbHAS TPEYTOJIbHAS TUPaMUIa U TPaBUIILHBIN TeTpadap, Ky0. [IpeacraBnenue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3AP, TOJACKA3IP U UKOCASP.

Breruncienre 571€eMEHTOB MHOTOTPAHHHKOB: péOpa, IuUaroHaid, YIJIBL
[Inomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMOW MPHU3MBI,
IJI0IAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMO pu3Msl. [Inomaas



OOKOBOIl MOBEPXHOCTHM M IOBEPXHOCTH MPABUIBHOW MHUPaMHIbI, TEOpEMa O
IJIOIIAIA YCEUYEHHON TUPAMHUIBI.

CuMmmeTprss B TMPOCTPAHCTBE. OIJIEMEHTHl CHUMMETPUU  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpHsS NIPaBUIBHOU
IIAPAMHUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTODP, [UIMHA HEHYJEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha
yucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPa HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PpasnoOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyronmpHas  cucremMa  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOPAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MPOU3BEINECHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHUYECKass IOBEPXHOCTD,
chepudeckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpalieHwus:
UJIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U TJIOCKOCTH, KacaTelabHas TIOCKOCTh K chepe. M3o0pakeHune Ten BpalieHus: Ha
miockoctu. Pa3sépTka nunuuapa u konyca. Cummerpusi chepsl U mapa.

O0béMm. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsMoil U
HAKJIOHHOW TMPU3MBI, MIJIMHIAPA, TUpaMHUIbl U KoHyca. O0BEM I1apa U 1M1apoBOTO
CErMeHTa.

KoMOuHanuu Tenm BpamieHuss W MHOTOTpaHHWKOB. [Ipm3ma, BImcaHHas B
UWJIMHIpP, OMNHCaHHas oOKoJio uuiauHapa. llepeceuenune cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepsl miaockocTbio. [loHsATHE MHOrOrpaHHHKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAAbh chepsl U e€ yacTe.
[Tomobne B mpocTtpancTBe. OTHOIICHHE OOBEMOB, IUIONMIANCH ITOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpaszoBanne momobusi, romoTeTusi. Pemenune 3amayd Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHnit MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS IIJINHPA
(mapaJuienbHO M MEPNEHAUKYISIPHO OCH), CEUYEHHUsI KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJISIINE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ] CIE0B, METOJI BHYTPEHHErO0 MPOEKTUPOBAHUS, METO MEepeHoca
CEKYyIIeH MIOCKOCTH.



BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTemMa
KOOpJAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa mo
0azucy. KoopanmHaTHO-BEKTOPHBIA METO] TPU PEIICHUN T€OMETPUUECKUX 3a/1a4.

J{BMKEeHUS B IPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OTtoOpakeHus. JIBMKEHUS W PAaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWXKEHUH. Buabl JBMWXEHUN: TapaulebHBIA IEepPEeHoC,
LEHTpaJbHAsl CUMMETpPHS, 3€pKaJibHAs CHUMMETPHS, TOBOPOT BOKPYT IPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHSI YYEBHOI'O KYPCA
«'EOMETPUSA» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxxaaHcKoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (PYHKIITMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOIECAYP
IpaXIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B APYrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOTO OYIyIIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHUS TPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TpyaoBoe BocniuTaHuUE:

TOTOBHOCTh K TpYJly, OCO3HaHUE LIEHHOCTU TPYIOJIO0OUs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JNESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccur W peannu3oBBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaTreéMaTH4YeCKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:



c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COI[MATTLHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00AIBHOTO XapaKTepa dKOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MaTEMAaTUYEeCKUX 3HAHUN IS peleHus 3agad B 00JiacTu
OKpY’Kalollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHIECKON
HayKH Kak cephl 4eTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUIS Pa3BUTHUS 1IUBUIIM3AIMH, OBJIAJICHUE SI3IKOM MaTEMAaTHUKU U MAaTeMaTHYeCKOM
KYJIbTYpOU KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH MTPOESKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jioruvyeckue JeiicTBus:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXIy MOHATUSAMH, (POpMyITUpOBaATH
OIpEJENICHHS MOHATUNA, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KIAacCU(UKAIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBATh  CYXKIACHHS:
YTBEPAUTEIbHbBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUH;

JleJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIC CYKACHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOM 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPEILEHUs, BEIOUPATh HanboJee NOAXOAAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBhbIe nccienoBarebCKHeE AeiiCcTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMynIupoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3y, apTYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIECIOBAHHE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTo 00bEKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIAy 00bEKTaMHU, SIBJICHUSIMH, IPOLECCAMU;



CaMOCTOATENBbHO (POPMYIMPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKKE BbIIBUIAThH
MPENOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pa6ora c nundopmanueii:

BBISIBIIATH AehUIINTH WHPOPMAIIMU, JAHHBIX, HEOOXOAMUMBIX JJII OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auu;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMALINIO PA3JIMYHBIX BUIOB U (hOpM
MpE/ICTaBIICHNUS;

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTD uHpopManmn o CaMOCTOSATENIbHO
c(hopMyTUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIE el CTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeJIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS TIO XOJy peElIeHUus 3ajayu,
KOMMEHTHPOBATh MOJIYUYCHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI I10 CYIIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelraeMoi 3adadyd, BBICKA3bIBaTh HICH, HAICJICHHBIE Ha ITIOHUCK
pEILeHUs, COIOCTAaBISATh CBOM CYXACHUS C CYXICHUSMU JAPYTUX YYaCTHUKOB
Jaora, oOHAapyXKUBaTh Pa3IMuue M CXOJICTBO TO3WIIMK, B KOPPEKTHOH (opme
(bopMyIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (OopMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MpEe3eHTAIMU U OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1a4i, BRIOUpATh CIIOCOO pelIeHus C
y4E€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJa/J€Th HABBIKAMU  [O3HABATEJbHOM  pediieKcuu Kak  OCO3HAHHUSA
COBEPLIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca W pe3yjbTaTa peleHUs
MaTeMaTHYECKOM 3aJ1auH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalICHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBACHATh MPUYUHBI
JTOCTIDKCHUSI WU HEIOCTHKCHUST PE3YJIbTATOB JEATCIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThl mTpu pemeHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAaTh MPOIIECC U pe3yIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCyXAeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI U KOOPJIUHUPOBATH
CBOM JICUCTBHS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTepusiM, CGHOPMYITUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJICUCTBHS.

HPEAMETHBIE PE3YJIbTATDBI

K xonity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OTEPUPOBATH OCHOBHBIMH IIOHSATHSMH CTEPEOMETPUH TIPU
pEIICHNH 3a1a49 U TPOBEACHUH MaTEMAaTHUCCKUX PaCCyKICHU;

e TPUMCHATH AKCHOMBI CTEPEOMETPUHU M CIEACTBUS W3 HUX TPH PEIICHUH
TeOMETPUUYECKUX 33/1a4;

e KJIACCH(UIIMPOBATh B3aUMHOE PACIOJIOKCHHUE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJy MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOU H
IUIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;

e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamMua, NpSMOYTOJIbHBIN TTapajuieenunea, Ky0);

e KJIACCH(UIIMPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHHS  JIJIS
KJ1accuuKaluu;

e CBOOOJHO OIEPUPOBATH TOHATHUSAMH, CBSI3AHHBIMH C  CEUCHUEM
MHOTOT'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHSATh napajuiebHOE, LEHTPaIbHOE " OpPTOrOHAJILHOE
MPOEKTUPOBAHKE (QUTYP HA TNIOCKOCTh, BHITOIHATH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUEHHUS MHOTOTPAHHUKOB PA3IMYHBIMH METOJAMH, BBIIIOJHSATH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (Uryp:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIIAATH IUIOMIAJIA  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpU3Ma,
nUpaMu/Ia), FeOMETPUIECKHUX TeJl C IpUMEHEHHEM pOopMyT;

e CBOOOJHO ONEPHPOBATH MOHATUSMHU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh ¥ TIOCKOCTh CUMMETPHH, LIEHTP, OCh U IFIOCKOCTh CAUMMETPUH (HUTYPBHI;



CBOOOJTHO OIEpUPOBATh MOHATHUSIMU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOTHSATD JICUCTBUS HAJl BEKTOPaMHU;

pemarb 3aJadyd Ha JOKa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHWHA U
HaX0JICHUE TEOMETPUUYECKUX BETUUYNH, TPUMEHSISI U3BECTHBIC METOIbI ITPU
pPEIICHNH MaTEeMaTHYECKUX 3aJlay MOBBIIIEHHOIO W BBICOKOI'O YPOBHS
CIIOHOCTH;

MPUMEHATh IPOCTEUIIME NPOTrpaMMHBIE CPEACTBA M JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, MNPeoOpa3oBbIBATh W MHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
4yepTeKax U pUCYHKaXx;

NPUMEHTh TOJIyYEHHbIE 3HAHHUS HAa IMPAKTHUKE: CpPaBHUBATh U
aHaJM3UPOBaTh pPealbHbIE CUTyallMU, MPUMEHSITh U3yYCHHBIC MOHSATUS B
npolecce IOMCKAa pelIeHUusT MaTeMaTU4yecKd  CcQOopMyIHpPOBAHHON
npoOJeMbl, MOJEIUPOBAaTh peEajbHbIE CUTyallMd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEIUUMH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K koniry 11 kiaacca oOyyaromuics HayquTCst:

CBOOOIHO ONEpUpPOBATh MOHATHSAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMYECKOH U CHEepUYSCKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
HOJTyYEHUS;

ONEPUPOBATH MOHATUAMH, CBA3aHHBIMU C TE€JIaMU BPALIEHUS: LUIUHIPOM,
KOHYCOM, c(hepoit U 1mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHApP, KOHYC, cdepa W wmap) u
OOBSACHATH CIIOCOOBI OJTyYEHHSI TEJT BPAILCHUS;

KJIacCCU(UIIMPOBATH B3AUMHOE PACIOIOKEHHUE CPephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TEJ BpallleHMS,
OOBEMBI U IUIOMIAIM MOBEPXHOCTEN MHOTOIPAHHMKOB M TEJl BpAalllCHHS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBaTh MOHATUSMHU, CBS3AHHBIMU C KOMOWHAIUSIMU Tell
BpallleHWss U MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTKCaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAST B MHOTOTPAHHUK I TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEXKTY IUIOMIAIIMU MOBEPXHOCTEH U 00bEMaMU
ITOJTOOHBIX TEI;

n300pakaTh u3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUSI TeJl BpalllCHUS;



U3BJIEKaTh, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTexax U pUCYHKaX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OIEpallui HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pelaTh TeOMETPUUECKHUE 3a/1a4d Ha BRIUUCIICHHUE YTJIOB MEKTY PSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUNA OT TOYKH JI0 TUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MIPU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TOHITHSIMHU, CBSI3AHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBU)KECHMUIA;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB H TEN BpalleHUS MpH
MapajuielIbHOM  TEPEHOCE, I[EHTPAIbHOM CUMMETPHUH, 3E€PKAJIbHOU
CUMMETPUH, TIPU MMOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus M0A00us;
CTPOUTH CEUYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHUS LUIMHIIPA
(mapaysienTbHO U NEPHEHIUKYJIISIPHO OCH), CEUYCHUsI KOHYyca (MapaliiebHbIe
OCHOBAHUIO M TIPOXOJSAIINE YEPe3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJB30BaTh METO/Abl TOCTPOCHHS CEUCHHWI: METOA CIEA0B, METO]
BHYTPEHHETO IIPOCKTUPOBAHUSI, METO]T IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

NPUMEHSATh TeoMeTpuueckre (akThl JJISI PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEAMNOJIArallluX HECKOJIBKO IIaroB pEIICHUS, €CIH YCIOBUS
MIPUMCHEHHUS 3a/1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemaTh 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUW U
Hax0JICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBbI MIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1aY;

MIPUMEHSITh MOJYYCHHBIC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH
U OIIEHUBATh peajbHbIE CUTYyallud, MPUMEHSITh H3yYCHHBIC MOHSTHS,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTyallud Ha
S3bIKE TEOMETPUH, UCCIIEI0BATh OCTPOSCHHBIE MOJIENIN C UCIIOJIb30BaHUEM
rCOMETPUYECKUX TOHATUH M TeOopeM, ammapara ajareopbl, peniaTh
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKIACHUEM T'€OMETPUUYECKHUX
BEIINYWH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUSI TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnionoxeHue npsMbIX B 6 :
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmnympHocn, MPSIMBIX U 25
MJIOCKOCTEN B MPOCTPAHCTBE
VYTIIIBl M pacCcTOSHUS 16 1
MHororpaHHuKu 7 1
BekTopsl B IpoCTpaHCTBE 12
2 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB  TeM Kowrporsmsie  TIpakrseckume (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " L5 |
CHUCTEMaTHU3aIlUs 3HAHUM
O06bEM MHOTOTpaHHHKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHME, 0606HI€HIfC " 17 )
CUCTEMaTHU3aIlUs 3HAHUM
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

OcHOBHBIE IIpaBUIIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, apajIeIbHbIX
HpsSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ToHsATHUS CTEpEOMETPHH: TOUYKA, IPSMas,
MJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
npaBuiia N300paKEHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIbHBIX IPAMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka
[ToHsATHS: IepeceKaroecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJTYIPOCTPAHCTBO

[TonsaTHs: Mepecekaromuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v miIoCKOCTh;
MOJyIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 00OHEKTOB

MHororpaHHuKH, H300paxKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00bEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a1aHus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

N300pakeHre ceueHuit mupaMuspl, Kyoa
U MPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TIOCKOCTEH.
PackpamBanue moCcTpOSHHBIX CCUSHUI
Pa3HBIMH [IBETAMHU

N300pakeHre ceueHuit mupaMuipl, Kyoa
U MPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pEbpa. N3o0paxkeHue nepeceueHus
MIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue MOCTPOCHHBIX CEUCHHN
pa3HBIMHU I[BETAMH

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAST Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HbIMU LIBETaMU

13

N300paxeHune cedeHuit mupamuabl, kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
p€opa. N3o0pakeHne nepeceueHus




IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpamBanue NOCTPOSHHBIX CEYEHUN
pa3sHBIMU LIBETAMH

14

15

16

Mertoa cnenoB Ui NOCTPOCHUS CEUEHUI

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHril MPSIMbIX U
IIOCKOCTEH

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBoiicTBa epeceueHuil MPsIMbIX U
IIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

20

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX '—IepTe)KeI\/II M 3aII1MCh 111aroB
MIOCTPOCHHSI




21

IToBTOpenue nnanumerpun: Teopema o
MPOMOPLUUOHANIBHBIX oTpe3kax. [logodue
TPEYroJbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. McTtopust pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUHI

23

24

25

26

27

KonTpoasHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

B3anmnoe pacnosioxkeHue NpsiMbIX B
npocTtpancTse. CKpemyBarommecs
npsimele. [Ipu3Haku cKkpemrBaroumxcs
npsimbix. [lapanienbHblie npsiMbie B
IPOCTPAHCTBE

Teopema 0 CyleCTBOBaHUH U
€AMHCTBEHHOCTH NPSIMOI1 NapaljeIbHON
JIAHHOM TIPSIMOM, MIPOXOIALICH Uuepes
TOYKY MPOCTPAHCTBA U HE JIeXkKaUIleH Ha
JTAHHOM IpsiMOM. JIeMMa 0 nmepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamnensHOCTB TpeX NpsiMbIX. Teopema
0 TpEX mapauleIbHBIX NpsAMbIX. Teopema
0 CKpPELIMBAOLINXCS MPSIMBIX

[TapannenbHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA apaJLJIEILHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
buryp B nmapaysieaTbHON MPOEKITNI




28

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBbIMU

29

3amayu Ha JJOKA3aTeabCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIC C
pacnonon(eHHeM HpﬂMLIX B
IIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajIeIbHOCTU MPSAMON U MJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

ITocTpoeHue ceueHus, MPOXOIAILIETO
yepes NaHHYI0 NPAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPyTron npsamoit. Pacuér
OTHOUIEHUI

[TapannensHas TIpOEKIUs, TPUMEHEHUE
JUISI IOCTPOEHUS ceueHui Ky0a u
napayuienenumnenaa. CBoncTaa
napajureNienumne/1a U IpU3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NnapajuieIbHOCTH IBYX IJIOCKOCTEH
Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTH,
MIPOXOSIIEH uepe3 TOUKY, HE




MPUHAJIEHKALLYIO TAHHOW MIOCKOCTH U
CIEICTBUS U3 HEE

36

CBolicTBa napasuieabHbIX MIOCKOCTEN: O
[apajuIeIbHOCTH MPSIMBIX ITEPECEUCHUS
IMpU NMEPCCCUYCHNU ABYX IMApaJIIICIbHBIX
IIJIOCKOCTEM TpeThen

37

CBolicTBa napauieIbHBIX ITOCKOCTEH:
00 oTpe3Kax MnapauieabHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTy MapaiyieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUH TIPSIMOI C
JBYMsI MTapajIeTbHBIMU TI0CKOCTSIMU

38

39

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOILHOTO
napajuleenuIe1a

41

42

43

Brruncnenue UIMH OTpE3KOB B KyOe U
IPSAMOYTOJIBHOM Mapajuleenumesie

IlepneHAUKyYISPHOCTD MPSAMON U
rockocty. [Ipusnak
NEPIEHIUKYIAPHOCTU IPAMOMN U
IIJIOCKOCTH

IlepnieH AUKyYISAPHOCTD NPSAMON U
mockocty. [Ipusnak
NEPIEHAUKYIISIPHOCTU MIPSIMOMN U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOIAIIECH

4 yepe3 TOUKY IPOCTPaHCTBA U
HEePHEHINKYJIAPHOH K MJIOCKOCTH

45 [InockocTu U nepneHANKYISIPHBIE UM
IpsIMblE B MHOTOTpaHHHUKaX

46 [TnockocT U nepreHANKYJIIpHbIE UM
IpsIMblE B MHOTOTpaHHHUKaX
[lepnieniuKynsAp U HAKIOHHASL.

47 [TocTpoeHue nepneHAnKyIsApa U3 TOUKU
Ha MPSMYIO
[lepnennukymnsip 1 HaKJIOHHAS.

48 [TocTpoeHue nepneHAUKyIsApa U3 TOUKU
Ha MPSMYIO

49 TeopeMa 0 TpEX NEpPHEHAUKYIISIPAX
(mpsimast U oOpatHas)

50 Teopema o Tpéx NepneHAUKYIApaAx
(mpsimast u oOpaTHast)

51 Yron Mmexay CKpeuBaromuMUCs
IPSMBIMH
[Touck neprneHuKyIIpHBIX MPSMBIX C

52 MOMOUIbIO EPIIEHANKYIISIPHBIX
IJIOCKOCTER

53 OpToroHanbHOE NPOEKTUPOBAHNE
[Toctpoenue ceueHuit kyda, mIpU3MBL,

54 IIPABWJIBHOM MUPaMUIbI C IIOMOILBIO

opTor OHaJILHOM MMpOCKINU




55

[MocTpoenue ceuenuii Kyba, mpuU3Msbl,
NPaBUIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKOCTU. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHIuKyIIPHOCTH MPSIMON
Y TJIOCKOCTH KakK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 MJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSIHUI OT TOYKHU JO INIOCKOCTH

60

61

CriocoObl ONyCTUTH MEPIEHAUKYIISPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

CnBur no HenapajieabHOU MPAMOH,
M3MEHEHUE PACCTOSHHM

62

KonTponbHas pabora "B3aumuoe
pacmojoKeHue NPSAMbIX U IUIOCKOCTEH B
npocTpaHcTse”

63

[ToBTOpEHME: yron Mex 1y NpssMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCUHYCOB

64

[ToBTOpEHME: YTOT MEKITY
CKpCIIUBAOINMHUCS ITPAMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIYUCICHUS
yTiia MeXIy MPSIMBIMU B
MHOTOTpaHHHKaX

66

67

68

69

JIByrpansbiii yroj. CBOMCTBO JTMHEWHBIX
YIJIOB JBYTPAHHOTIO yria

[leprieHANKYSAPHBIE TIJIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyISpHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
nepeceyeHus IByX II0CKOCTel
NEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH
[IpstMmoyTONBbHBIN Napasienenunes; Kyo;
U3MEpEHUs, CBOMCTBA MPSIMOYTOJIHLHOTO
napasuieNenumnena

70

TeopeMa 0 quaroHanu NpsMOyIrOJIbHOTO
napaielienunesa u cecTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘ICCKI/IC U IPUKITaIHBIC
3aaa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCIIUBArOIHECsH
MpsAMbIC, ITapAJICIIBHBIC IINIOCKOCTU B
CTaHJAPTHBIX MHOTOI'pPaAHHHUKAX

Hapa napaJiliCJIbHbIX IUIOCKOCTEN Ha
CKPCIIUBAIOIHUXCA NPAMBIX, PAaCCTOAHUC
MCKAY CKPCHIMBAOIIIUMHUCA TPAMBIMUA B
MMPOCTBIX CUTyalUAX




74

Paccrosnue oT TOUkHn J0 IIIIOCKOCTH,
pacCcTodHUE OT HpﬂMOfI J0 IINIOCKOCTH

75

Brruucnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYIJIAPHON
IIOCKOCTH

76

77

78

TpéxrpaHHblil yroJ, HEpaBeHCTBA JIA
TpexrpaHHbIX yrioB. Teopema
[Mugaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB Il TPEXTPAHHOTIO yIJIa

DneMeHTHI chepuuecKoil reOMEeTpUu:
reoJIe3nYeCcKue IMHUU Ha 3emiie

KonTponbhas pabota "Yrisl u
paccrossHus"

79

80

81

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J1eMeHThI"

ITupamuaa. Bunsl nupamua. [IpaBunsHas
nupamuja

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
IIpaBunbHas npuszma

82

83

84

[Ipssmoit napainenenunen,
IPSIMOYTOJIbHBIN Mapaienenumnen, Kyo
Breinykiible MHOrOrpanHuku. Teopema
Olinepa

Brimykiibie MHOrOrpanHuku. Teopema

Otinepa. [IpaBunpHbIE N
MIOJIYIIPAaBUIIbHBIE MHOTOTPaHHUKHU

85

KonTtponbnas pabora "MuororpanHuku"




26 [TonsiTHE BEKTOpa Ha MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
Paznoxxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JICJKAIUX B OJTHOU 1
IJIOCKOCTH
92 CkansipHo€ NpOU3BEICHHE 1
93 Brruncnenue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiinmue 3anaun ¢ BEKTOpamMu 1
95 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1
96 [Ipocreiiiue 3anaun ¢ BEKTOpamMu 1
97 IIpocreiilne 3ana4u ¢ BEKTOpaMu 1
98 O00011eHre U CUCTEMaTU3ALNS 3HAHUI 1
99 O06o0011eHre U cUcTeMaTU3alus 3HaHUN 1
100 Wrorosas koHTposibHasA paboTa 1
101 HToroBas KOHTpOJbHAsA paboTa 1
102 O00011eHNe U CUCTEMATU3ALNS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
IToBTOpenue Temol "KoopanHaTel
1 BEKTOpa Ha IJIOCKOCTH U B 1
npocTtpaHcTae”
) [ToBTOpenue Temsl "CkansspHoe 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria |
MeXly BEKTOpaMH B IpOCTpaHCcTBE"
4 [loBTOpeHue Tembl "YpaBHEHUE TIPSIMOI, 1
IPOXOJsIIeH yepe3 1Be TOUKu"
5 YpaBHEeHHE MJI0CKOCTH, HOPMAJIb, |
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHne 1
2 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE |
IpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEWMHOE |
pPOrpaMMHUPOBAHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHanUTHYECKHUEe METO/Ibl pacuéTa yria |

MCXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyIa pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOpAWHATaX

13 Haxoxxnenue paccTossHUM OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
IJIOCKOCTH B MPABUJILHON MUPaMUIE

15 KontponbHast pabora "AHanutuueckas
reomeTpus”

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CIIEeJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaH/IapTHbBIE TUIOCKOCTH, IEPECEUCHUS
OPSIMBIX U MJIOCKOCTEM

19 [TapanienbHbIe TPSIMBIE U MJIOCKOCTH:
napajuieIbHbIe CeUeHUS

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:

21 YIJIBI MEK1y CKPEILIMBAIOLIUMHUCS
IPSIMBIMU
[TepnienqukynsipHBIEC IPSMBIE U

” TJIOCKOCTH: CTaHIapTHBIC Maphl

NEePNEHANKYISIPHBIX INIOCKOCTEN U
IIPSAMBIX, CHMMETPUU MHOTOI'PAHHUKOB




23

[lepnenauKyasipHbIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIECHIUKYIIApax

24

[IepnieHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUeE: MO TN
MHOTOYTOJIEHUKOB, (hOPMYJIBI AJIs1
TJI0IAJIeH, COOOpaXKeHUsI MO 100Ust

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIs
IO e, COOOpaKEHUS IO 100U

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IIAeH, COOOpaKEHUS IO 100U

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Mog00us

29

30

31

[Inomaau ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
Konrponsnas pabdora "[loBropenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O61éM Tena. OObeM MPSIMOYTOIBHOTO
napaenenuneaa

32

3amaun 06 yaABOCHHH Ky0Oa, O
KBaJIpaType Ky0a; 0 TPHCEKITHH yTiia




33

CrepeoMeTrpuueckue 3a1auu, CBI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumnena

34

[IpuxknagHelie 3a1a4n, CBI3aHHBIE C
BBIUMCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napajuiesaenumnena

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuuecKkue 3aauu, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
MIPU3MBI

37

[puxagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Brruncnenue 005EMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM MPU3MBI

Brruncnenue 005EMOB TN ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
MTUPAMU/IBI

®dopmyrna 00bEMaA TUPAMUIBIL.
OTtHomIeHne 06beMOB MUPAMUJL C
O0IINM YTIJIOM

41

®opmyna 00bEMa MUpaMUAbIL.
OTtHomeHrne 00BEMOB TTUPAMUJ C
O0IIUM YTJIOM

42

43

CrepeomMeTpriecKue 3a/1a4uu, CBI3aHHBIC
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMUJIBI




[Mpuknanueie 3axaun mo Teme "OObEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

45 [Ipuknanueie 3apaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM TTHUPAMHUIBI

46 [Ipumenenue 00bEMOB. Brruncienue
paccTosiHUs A0 IIOCKOCTH

47 KonTtponbnas padora "O0bEM
MHOTOTpaHHUKA"
unuuapudeckast HOBEPXHOCTb,

48 00pa3yroue MHJINHIPUIECKOM
MOBEPXHOCTHU

49 Hunuuap. [pssmMoii KpyroBoi HUIHHIP.
[Imomaae MOBEpXHOCTH LUAIMHIPA

50 Konuueckas moBepXHOCTb, 00pa3yroliue
KOHHUYECKOU oBepxHocTu. Konyc

51 CeueHue KOHYyca MIIOCKOCTBIO,
napauieIbHOMN MIIOCKOCTH OCHOBAHUS

57 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEUCHUH LWIIUHPA,
KOHYycCa




56

CrepeomeTpHryuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CEUCHHI ITWINHpA,
KOHYycCa

57

HpI/IKJIaHHBIG 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIG 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By n n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3o0paskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpuuecKkre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUEHHH TUIOCKOCTHIO

CrepeoMeTpuuecKkre 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

[MpuknagHble 3aa4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHUE: OKPYKHOCTH HA

67 MIJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC TOA00HS

68 Paznuunbie KOMOMHALIUY TEI BpaIleHUs
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

70 3agauu o Teme ""Tena u MOBEPXHOCTH
BpaieHus"

71 KonTponpHas padora "Tena n
MOBEPXHOCTHU BpaleHus"

7 O0BeéM munuHapa. Teopema 06 00bEME
MPSMOTO ITWIMHAPA
Brerurcnenue 00bEMOB TEJI ¢ TTOMOIIBIO

73 onpeaenéHHoro uurerpaia. Oobpém
KOHycCa

74 IInomiaau 0OKOBOI M MOTHON
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKue 3a/1auu, CBI3aHHbIC

75 C BBIYHCIIEHHEM 00BEMOB IIMIIMH]IPA,
KOHyca

76 [Tpuxnanueie 3anaun no reme "OOBEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 1Iapa U MapoOBOTO CEKTOPA.

77 Teopema 06 06béMe miapa. [lnomans

cdepsl. CTepeoMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, [apoBOro CETMEHTA U 1IapOBOI0
CeKTopa

78

[Ipuknanueie 3axaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaneio cepol. COOTHOIICHUS
MEX]Ty TUIOIIAIMHU TIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TENI

79

[TomoOHbBIE TeNa B IPOCTPAHCTRBE.
N3menenne 06bEMa pu 1o100UH.
CrepeoMeTpHUueCKUe 3a]]a9d, CBSI3aHHbBIE
C BBIYHCICHHEM 00BEMOB TEI U
MJI0IIIaIe TOBEPXHOCTEN

80

81

82

&3

KonTtponbnas padora "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TEN"

JIBM>KEHHs IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OOmue cBOHCTBa IBUKEHUIN

Buabl nBrkeHN: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAsl CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKpYT NPSIMOM

[IpeobpazoBanus momoous. [psimas u
cdepa Ditnepa

84

85

I'eomerpuueckue 3agaun Ha
MPUMEHEHUE JBUKECHUS
KonTtponbHas padora "Bektops! B
npocTpaHcTae”




86

87

Ob6o6marommee noropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B IpoCcTpaHCcTBE"

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsl B mpocTpaHcTBe"

88

Ob6o6maromee mosropenne 11 moHsTHiA
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3aI1sl 3HAHUI:
"BekTopsbl B mpocTpaHcTBe"

&9

Ob6o6maromee mosropenne 11 moHsTHit
1 MeTo/1I0B Kypca reomerpun 1011
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"O6beM MHOTOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTuit
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

91

O6o06matomiee moropenue 11 monsTuit
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"[Tmommany MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 monsTHIl
1 MeToJ10B Kypca reomerpun 10—-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWI1:




"TTnomaamu MOBEPXHOCTU U OOBEMBI
KpyIJiabiX Ten"

93
94

Wrorosast KoHTpoJBbHAS paboTa

HtoroBast kKoHTpoNbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE 1
crucTeMaTu3alurs 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

Ucropus pa3BuTus CTEpeOMETPUH Kak
HaYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Wcropus pa3BuTus CTEpeOMETPUH KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pa3BUTHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTus CTEPEOMETPUH KaK

102 HayKH U €€ POJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOIOT U

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eomeTpust; yriyoiaerHoe ooyuenue, 10 kmacc/ Mep3msik AL,
Homuposckuii [I.A., ITonsikoB B.M.; nox peaakmueit [logonbckoro B.E.,
OO6111eCcTBO ¢ OTPAaHUYCHHOW OTBETCTBEHHOCTHIO M31aTeNbCKU IEHTP
«BEHTAHA-I'PA®y»; AxunonepHoe obmectBo «M3narensctBo «IIpocBerienuey
* Maremaruka. ['eomeTpust; yriyonenHoe o0ydenue, 11 kmace/ Mepsnsk AL,
Homwuposckuii [.A., ITonsikoB B.M.; mox peagakuueii [logonsckoro B.E.,
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-I'PA®»; AxunonepHoe ob6mectBo «M3natensctBo «IIpocBemienuey
Marematuka:anredpa U Hayajuo MaTeMaTUYECKOTro aHaIu3a ,FEOMETPHSI.
['eometpus 10-11 knaccer

ABtop: AtanacsiH JleBon CepreeBuy, byty3oB Banentun @enoposuy, Kagomies
Cepreli boprucosuu Bce

Xynoxnuk: [HImenes O. M., boromonosa O. I1.

Nz narensctBO: [Ipocsemenue, 2022 r

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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