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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe TpU HM3YyYCHUU OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PU3UYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
COCTaBJIsIOLIEH MpeaMeTHOM oOnactu «MaremaTuka U MHGOpMaTHKa» yepe3 obecredyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpo(eccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a/la4yaMH Kypca FeOMEeTpHUU Ha YIIIyOJIEHHOM YpOBHE, PacIlUpPSIOIINMHU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciupeHue mpeicTaBiIeHHs O TeOMETPUU KaK YaCTU MUPOBOM KyJIbTYphl U OPMHUPOBAHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

(¢bopMHpoBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJIEIISAX, TO3BOJIAIOLINX OMMCHIBATE M M3y4aTh Pa3HbIE SIBJIICHUSI OKPYXKAIOIEro
MUpa, 3HaHKWE MOHATUHHOTO anmnapara no pasaeny «CrepeoMeTpus» yd4eOHOro Kypca reoMeTpuu;

(opMupoBaHHE YMEHHS BJIAJICTh OCHOBHBIMHU MOHATUAMHU O IIPOCTPAHCTBEHHBIX (UTYpax U
UX OCHOBHBIMHM CBOICTBaMH, 3HaHUE TeopeM, (GOpMyl M yMEHHE HX NPUMEHATb, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIApPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs paclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B pEabHOM MHpe
MHOTOI'PaHHUKH U TeJla BPALIEHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJIEINIH;

¢dbopMupoBaHUE€  NOHUMAaHHUSA BO3MOXXHOCTM  AKCMOMAaTHYECKOTO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHHE MOHMMAHUS POJU AKCHOMATHKHM IIPH MPOBEICHUU
pacCyxJIeHUI;

(dbopMupoBaHME YMEHMs BIJIQJETh METOAAMHU JO0Ka3aTeIbCTB U AJITOPUTMOB pPELICHHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTENIbHbIE PACCY)KICHHUS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEICTAaBICHUS O HEOOXOAMMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM aKCUOMATHUKU B IIPOBEICHUM JETYKTUBHBIX PACCYXICHHIA;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, NO3HABATEIbHOM AKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIIUIEHUS], HHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacro3HaBaTh MPOSIBICHHS T€OMETPUYECKUX OHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peaibHbBIX
KU3HEHHBIX CHUTYyallUsIX M TPU U3YYEHUH JpPYTUX YUEOHBIX MPEeIMETOB, IPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJENMPOBAHUS PpEANbHBIX CHUTYyallui, HCCIel0BaHUs
MOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOTYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMH COJIEp)KaTEIbHBIMU JIMHUAMH ydeOHOTOo Kypca «I'eomerpus» B 10—11 kmaccax
aBisitoTcs: «lIpsiMble U TIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukn», «Tema BpamieHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «JIBIKEHUS B TIPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpPMHpPOBAHHE JIOTHYECKHX YMEHUH
pacrpenenseTcsi He TOJIBKO MO COAepKaTeIbHBIM JIMHUSAM, HO U 110 ToaaM oO0ydeHus. ConepxaHue
o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHUs DenepanpbHON paboueit
MIPOTPaMMBI, pacpeAeaEHHBIM 10 ToaM 00y4eHHUsI, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IIPUHIIUITHAIBHBIM BOIIPOCaM O0ydJaromuecss oopaiaiiuch HeoJHOKPaTHO. JTO
MO3BOJISIET ~ OPraHU30BAaTh  OBJIAJCHHE T'€OMETPUYECKUMH  TOHATHUSAMH W HaBBIKAMHU
MOCIIEIOBATEIIbHO M TIOCTYIATENbHO, C COOJIOJCHUEM TPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC
3HaHUS BKIIOYATh B OOIIYIO CHCTEMY T€OMETPHUYECKHX MPEICTABICHHH 00yJIarOIuXCsl, PaCIIHPSIs
u yriyonsis e€, o0pasyst IpoYHble MHOKECTBEHHBIE CBSA3H.

[epexoxa Kk U3y4EeHUIO TEOMETPHUU Ha YIITYOJEHHOM YPOBHE TTO3BOJISIET:

co3/laTh yCIOBHA s qudQepeHnnanuin  oOydeHUs, MOCTPOSHHS WHIUBUAYATbHBIX
o0pa3oBaTeNbHBIX ~ TPOTpaMM, O00eCHeuuTh YriyOn€HHOE W3yYeHHWE TeOMETPHUM  Kak
COCTaBJISIONIEH yaeOHOTO TIpeMeTa «MaTtemaTrukay;

MOJATOTOBHUTH OOYUYAIOMIMXCSI K MPOJOJDKEHHIO U3YyYCHUsT MaTeMaTHKH ¢ Yy4€TOM BhIOOpa
Oynymeir mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXKYy OOMKM M TPOQPECCHOHATBHBIM
o0pazoBaHHEM.

Ha usyuenne yaebHoro kypca «I'eoMmerpus» Ha yriayon€HHOM ypoBHE oTBoauTCs 204 yaca:
B 10 xmacce — 102 gaca (3 waca B Henenio), B 11 kmacce — 102 gaca (3 yaca B Hezieio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3aumHoe pacrnosiokeHue npsiMbIX B MIPOCTPAHCTBE: IEpeCceKaroluecs], napayuieabHble U
ckpenuBaomuecs npsmMele. [Ipuznaku ckpenmBaromuxcs npsmeix. [lapamiensHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsIMOM M miockocTd. [lapannenbHoe U LEHTpaJbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy HpsIMBIMU B IpocTpaHcTBe. IlapamienbHOCTh MIOCKOCTEH: MapajiiesibHble IUIOCKOCTH,
CBOICTBa NapaJuleabHbIX IIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISIPHBIC TIPSMBIE B
MPOCTPAHCTBE, TMPSMbIE TMapajuleIbHble W TEPIEeHIUKYISIPHBIE K IUIOCKOCTH, TPHU3HAK
MEPIEeHIUKYIIPHOCTH MPSAMON U MIIOCKOCTH, TEOPEMA O MPSAMOI MEPHIEHAUKYISIPHOU MIIOCKOCTH.
OproroHanbHOe MpoeKTUpoBaHue. [lepneHAuKyIsip U HaKJIOHHBIE: PACCTOSTHUE OT TOYKHU JIO
IUIOCKOCTH, PpAcCCTOSIHHE OT NPSIMOM J0 IUIOCKOCTH, MpOeKius GUIrypbl Ha IJIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK NMEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTIabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
yYroJ JBYIpaHHOTO yria. TpéXrpaHHbld M MHOrorpaHHbie yribl. CBOWCTBA IUIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKN

Bubl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipuzma: n-yronpHas npusma, npsimas
U HaKJIOHHas TMpu3Mbl, OOKOBas M TOJNHAs MOBEpXHOCTh mpusMbl. [lapamnenenunen,
MPSIMOYTOJIbHBIM THapajulesienune] W ero cpoicrBa. Kparyaillime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpancTBennas teopema Iludaropa. IMupamupa: n-
yroJibHasi TUpaMua, MpaBuibHas U yceu€HHas nupamubl. CBoiicTBa pédep u OOKOBBIX I'paHei
MpaBUJIbHOM nupaMubl. I[IpaBuibHBIE MHOTOIpDaHHUKH: IMPAaBWIbHAs MpPU3Ma M IpaBUJIbHAs
MpaMuia, paBuibHas TPEYTroabHas MUpaMuaa U MpaBWIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3P, JOJEKa3Ip U UKOCAIP.

Brrunicnenue 3meMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM IPU3MBI, TUIOIIA/Ib OCHOBAHUI, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MPsAMOI mpu3Mbl. [lnomans G0KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHON
MAPaMU/JIbI, TEOPEMA O IJIOLIAN YCEUYEHHON TUPaMUIbI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajljielenuneaa, CUMMETpUs
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexkTopbl N KOOPANHATHI B NIPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U MPOTUBOIOJIOXHO HAMPABICHHbIE BEKTOpbI. PaBeHCTBO



BEKTOPOB. JIeHCTBUA C BEKTOPAMM: CJIOKEHUE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha uncio. CBOMCTBA CI0’KEHUS BEKTOpOB. CBOIICTBA YMHOKEHUS
BEKTOPA Ha yucio. [lonsATHe KOMIUTaHApHBIE BEKTOPHI. [IpU3HaK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamuienenunena. TeopemMa O pasaoXEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpsimoyronpHas cucrema KoopAuHAT B npocTpaHcTBe. KoopanHatel BekTopa. CBsi3b
MEXAYy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATaAMM TOYEK. YTOJ Mexay Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tena Bpamenust

TloustTus: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)CpI/I‘IeCKaH
MMOBEPXHOCTh, 00pa3yroIIe moBepxHocte. Tena BpaiieHus: MUINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumnoe pacrnosioxenue chepsl U MIOCKOCTH, KacaTellbHas TNIOCKOCTh K cdepe.
N300pakeHnue Ten BpallleHus Ha miockocTy. Pa3BépTka munnHapa u konyca. CuMmmeTpus chepsl
U m1apa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U ciaeactBus w3 He€. OObEM MpSAMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U apoBOro CETMEHTA.

KOM6I/IHaHI/II/I TCJI Bpall€CHUSA W MHOTOT'pPaHHUKOB. HpmMa, BIIMCaHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, cPephl, BIMCAHHON B
MHOTOTPaHHUK WJIH TEJIO BpalllEHUSI.

[Tmomane MOBEPXHOCTH IUIWHIpPA, KOHYCa, uiomanas chepbl n e€ yvacreid. [lomobue B
npocTpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIHOJIb30BaHHUEM
CTEepEOMETPUYECKUX METOJIOB.

[locTpoenune cedyeHWid MHOTOTPAHHMKOB M Tell BpallCHUS: CEYCHMs] IWJIMHJIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOoHyca (mapajuielbHble OCHOBAaHUIO H
MPOXOJIALINE Yepe3 BEpPIUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHMSI CEYEHHI: METOJ CJE/IOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MI0CKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepanuu Hajl BeKTOpaMu. BekTopHoe yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOeHUA. [IpsMoyronbHas cucTtemMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOHA MpHU
pEIIeHUH TeOMETPUUECKUX 3a/1a4.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkeHus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JABI)KEHHUW. BuIbl ABWKEHUN: MapajieNIbHbI MEpPEeHOC, IEHTpalbHAas CHUMMETpUS,
3epKajbHasi CHMMETpHsI, TOBOPOT BOKpYT mpsamoit. [IpeoOpazoBanus nonodus. [Ipsmas u cdepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MIMU  OOYyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHH, NpPOLEAYp TPakKIaHCKOTO oO0IIecTBa
(BBIOOpHBI, OMPOCHI M APYroe), yMEHHE B3aHMMOJEHCTBOBATH C COLMAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYECHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUICKONW MAaTEMaTHKH, [IEHHOCTHOE OTHOIICHUE K JOCTHKEHUSIM POCCUHUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTH)KEHUM HAyKM M JESTENbHOCTBI) YYEHOTO, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOCHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTYeCKOEe BOCIIMTaHME:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1ay, PEIICHUH, pacCyX ACHUN, BOCIPUUMYHBOCTH K MAaTEeMaTHYECKUM acleKTam
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3zomacHOro oOpasa >KHU3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) Tpya0oBOEe BOCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

C(OPMHUPOBAHHOCTh HKOJOTMUYECKOW KYyJbTYpbl, IOHMMAaHWE BJIMSHUSA COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rJ100aJIbHOTO XapaKTepa 3KOJIOrMUECKUX MTPOo0IIeM, OpHEHTAIlUs Ha TPUMEHEHHE MaTeMaTHYECKIX
3HaHUH JJ15 peleHus 3a7a4 B 00J1aCTH OKPYKAOLIEH cpeibl, IITAaHWHPOBAHUE TIOCTYIKOB U OLICHKH
MX BO3MOYKHBIX MOCJEICTBUN U1 OKPY>KAIOILIEN CPELIbL;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH NMpPAaKTHUKH, MOHUMAHHE MAaTeMaTHYeCKOW HAayKH Kak chepsl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUSAMHU, (QOPMYIUPOBATH ONpEACNCHUS TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPEOOPa30BBIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6H_H/Ie, YCJIOBHEIC,

BBIABJIATE MAaTCMATUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3U U IIPOTUBOPCYUUSA B CbaKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBECPKIACHUAX, npeaiaraTtb KpUTCpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

ACIaTh BBIBOJbI C HCIIOJB30BAHHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO I0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapryMEHTAlMIO, TNPUBOJUTH TPUMEPHl U  KOHTPHPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpPATh CIIOCO0 peneHus yaeOHOM 3a/1a4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASMMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHL, (PUKCHpYIOIIME MPOTUBOpEUne, NpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JAHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJICHMSI, IMPOIECCa, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATH MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISIT JIeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMIPOC U AJIS
pelIeHus 3a1a4H;

BBIOMpaTh MH(OpPMANMIO W3 HCTOYHUKOB Pa3UYHBIX THUIOB, AaHAIU3UPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEACTABIATH €€ B pa3InYHbIX (POpMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe 1elCTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HI/IPOBaTI) CY)XKACHHUA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTaXx, JaBaTh IMOACHCHUA 110 XO4Yy PCIICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘IGHHbeI PE3YJIbTAT,

B Xo0Jie OOCYXKIEHMs 3aJjaBaTh BOIMPOCHI MO CYLIECTBY OOCYXJaeMOH TeMbl, IMPOOIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBAThb HWACH, HALCJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTHX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe (GopMyJIHpOBaTh pa3HOIIACHUs, CBOU BO3PAKEHUS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BHICTYIUICHHS C YUETOM 3aJa4 MPE3eHTALMU U 0COOCHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHbIEe YyHUBeEpCcabHbIEe YUeOHbIE NeHCTBUSA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pEUIEHHUS 3aJayd, BBIOMpATh CIOCOO pEeleHHs C Y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(uIeKCHU KaK OCO3HAaHUS COBEPLIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJdbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHKHYTh IPU PEIICHUH 3324, BHOCHUTh
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3y/IbTaTa LIEJIN U YCIOBUAM, OOBACHATh NPUUMHBI JOCTHXKEHUS
WIA HEJNOCTWKEHMsI pe3yibTaToB JEATEIbHOCTH, HAXOAUTh OHIMOKY, JaBaTb OLEHKY
IPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOThl IpU
pemieHMH y4yeOHBIX 3ajJa4, NPUHUMATh 1€JIb COBMECTHOM JIeSATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHON paloThl, pacmpenensaTh BHIbl paboT, IOroBapuBaThcs, 0OCYXKIATh
IpoLECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPyNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU JIEUCTBUS C IPYTUMHU
YjleHaMM KOMAaH[Ibl, OIICHHBAaTh KAaueCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpPMYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOJEHUCTBHSL.

HNPEIMETHBIE PE3YJIBTATbBI

K koniy 10 ki1acca oOyyaromuiicss HayqYuTCs:



cBOOOTHO ONEPUPOBATh OCHOBHBIMU MOHSATHIMU CTEPEOMETPHH MPH PEIICHUH 33734 U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUM;

IPUMEHATh AaKCHUOMBl CTEPEOMETPUM M  CIEACTBUA W3 HUX I[PU  PELICHUU
F€OMETPUYECKUX 3a/1a4;

KJIaccu(UIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOT'paHHUKAMU;

CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJbl MHOIOTPaHHUKOB (IIpU3Ma, MNHpaMHUAA,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKAINU;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBS3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITNIOJIHATH MAapaJUIeNIbHOE, LIEHTPAJIbHOE M OPTOTOHAJIBLHOE NMPOEKTHpOBaHUE (QUTYp Ha
IJI0CKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/aMHU, BBIIOJHATH (BHIHOCHBIE)
IJIOCKHE YePTEe U U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYMCIATh IUIOIIAAM TOBEPXHOCTEW MHOTOIPAHHUKOB (TMpu3Ma, MHUpaMuia),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyI;

CBOOOJIHO ONEpUpOBaTh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (QUTYPBI;

cBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOIMMH BEKTOpaM U KOOpJMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH ACHCTBHS HaJl BEKTOpaMH;

pemaTh 3aJadd Ha J0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUH M HaxXO0XKJIEHHE
Ir€OMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a]au MOBBIIIEHHOIO U BBICOKOI'O YPOBHS CJIOKHOCTH;

IMPUMEHATH NIPOCTEHIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1aY;

U3BJIEKATh, IPEOOPA30BBIBATH M HHTEPIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (pUrypax, NpeJcTaBICHHYIO Ha YepTeKax U pUCYHKaX;

IPUMEHSATH [OJyYEHHbIE 3HAHUS Ha IPAKTUKE: CPAaBHUBATh U aHAIM3UPOBAThH pealibHbIE
CUTyallud, TPUMEHATh W3YYEHHbIE TMOHATHS B MpOLIECCe IIOMCKA peIIeHUs
MaTeMaTu4ecku cHhopMyIupoBaHHON MPOOIEMbI, MOJIEINPOBATh PealbHbIE CUTYalluU
Ha s3bIK€ TEOMETPUH, HCCIENOBaTh IOCTPOEHHBIE MOJEIN C MCIOJb30BaHUEM
reOMEeTPUYECKUX MMOHATHI U TeOpeM, arnapara ajre0psbl, pelars MpakTHYeCKHe 3a/1auu,
CBSI3aHHBIE C HAXOXKJCHUEM F€OMETPUUECKUX BEJINYMH;

UMETb MPEJCTaBICHHUS 00 OCHOBHBIX 3TallaX pa3BUTUsI TEOMETPUN KaK COCTaBHOM yacTu
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

K kony 11 ki1acca oOyyaromuiicss HayqYuTCs:

CBOOOIHO OTIEPHPOBATh MOHSATHAMH, CBS3aHHBIMU C IWIMHAPHYECKOH, KOHUYECKOW U
cepryeckoil MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI MOTyICHHS;

OTIEPUPOBATH TIOHATUSIMH, CBS3aHHBIMH C TEJIaMH BPALICHUS: IWIMHAPOM, KOHYCOM,
cdepoii u mapom;



pacro3HaBaTh Tena BpameHus (HIWIMHIP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI
MIOJIyYEHUS TeJl BPALICHUS;

KJIaccu(UIMpPOBaTh B3aUMHOE PACIIONIOKEHHE CEephl U TIIOCKOCTH;

BBIUMCIIATH BEJIMYMHBI SJIEMEHTOB MHOTOTPAHHUKOB M TEJl BpAaLICHUs, OOBEMBI U
TUTOIIAM MMOBEPXHOCTE MHOTOTPAHHHMKOB M TEJ BPAICHHs, T€OMETPHUECKUX Tell C
MIpUMEHEHHEM (DOPMYIT;

cBOOOJTHO OTIEpUPOBATH MOHSTUSMH, CBSI3aHHBIMH C KOMOWHAIMSIMUA TEJI BPAILICHUS H
MHOTOT'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy M OMHCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAsi B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIUMCIIATH COOTHOIIEHHSI MEXIY TUIOMIAIIMHU TIOBEPXHOCTEH U 00bEMaMH 1OT0OHBIX
TEI,

n300paxaTh H3ydyaeMble (PUTyphl, BBIMOIHATH (BBIHOCHBIE) IIJIOCKME YEPTEXKHU U3
PHUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TET
BpaIleHUs;

W3BIIEKaTh, HHTEPIIPETUPOBATH M MMPEOOPA30BBIBATH MHPOPMAIIUIO O IPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepPTeKaxX U pUCYHKAX;

cBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATE OTIEPALH HaJl BEKTOPaAMHU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT;

pemaTh TEeOMETPHUYECKHE 3a7adyll Ha BBIYMCICHHE VYIJIOB MEXAYy TPSMBIMA U
IUIOCKOCTSIMHU, BBIUUCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1a IIPU PELLICHUH;

cBOOOJIHO ONIEPUPOBATH MOHATUSAMU, CBA3aHHBIMU C ABUKEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHMIA,

BBITMIOJIHATE M300paK€HUsT MHOTOIPDAaHHMKOB M TEJ BpALIEHUS IpU HapayljeIbHOM
NepeHoce, EHTPAIbHON CUMMETPHH, 3€pPKaIbHOW CUMMETPHH, IIPU MOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHUsl MOI00NS;

CTPOMTH CEUEHHSI MHOTOI'PAaHHUKOB U T€JI BPAILEHUs: CEYEHUS LIMIMHpA (TapauieIbHO
U TIEpIEHIUKYIISIPHO OCH), CEYEHUs KOHYca (MapauleibHble OCHOBAHHIO U IPOXOIAIINE
yepe3 BepLIMHY), CeUCHMs 111apa;

UCIOJb30BaTh METOJbl IOCTPOCHUS CEYEHHUH: METOJ CIIEl0B, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHUS, METO/I IIEpEHOCA CEKYILEH MITOCKOCTH;

JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPKACHUS;

IPUMEHATh TeOMEeTpUYecKue (akThl I pelleHUs] CTEepPeOMETPUUYECKUX 3ajad,
IPEINOJararlliX HECKOJIBKO I1aroB PEeLICHMs, €CIU YCIIOBUS INPUMEHEHHUsS 3aJaHbl B
SIBHOM M HESIBHOH (hopMme;

pemaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEeMAaTHYECKUX OTHOIICHUH M Hax0XKJeHHE
reOMEeTPUYECKUX BEIHYHUH;

MIPUMEHSATH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPU
pELIeHNH CTEPEOMETPUYECKUX 3a/1ay;

NPUMEHATh TOJIyYCHHblE 3HAHHUA Ha TMpaKTHKe: CpaBHUBATh, aHAJTU3UPOBaTh U
OLICHUBATh PealbHble CUTYyallu, IPUMEHTh U3yYE€HHBIE MOHATHS, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKAa pelIeHUs MaTeMaTH4ecku c(OopMyIHMpOBaHHON MpoOIEeMBI,
MO/IEIMPOBATh pealibHbIe CUTYallUU Ha S3bIKE T€OMETPUH, UCCIIE0BATh TOCTPOCHHBIE



MOJIEJIM C HUCIOJH30BAHUEM T'€OMETPHUECKUX MOHATUH M TEOpeM, amrmapara aiareOphl,
pelaTh NpaKTH4YECKUE 3a/1a4M, CBSA3aHHbIE C HAXOKIECHUEM F€OMETPUUECKUX BEJIIUYUH;
UMETh MPECTABICHUS 00 OCHOBHBIX 3TAIlaX Pa3BUTUS T€OMETPUU KaK COCTABHOM YacTh
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komriecrso Hacos
/i IPOrpaMMEI Beero KonTpoabHubie
padoTsI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [lepnieHIUKyYIAPHOCTD MPSAMBIX U o5
IJTOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6
I[TPOTPAMME




11 KJIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ KonTtpoJubHbie
NPOrpaMMbl Bcero
padoThbI
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEeHue, 0600IICHNE U 15 1
CHUCTEeMaTH3allns 3HAHUI
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaan moBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBioxeHust 5 1
7 [ToBTOpEeHue, 0600IICHNE 1 17 5
cUCTeMAaTU3aIys 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 3

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypchbl

OcHoBHbIE NpaBUIIa U300paKEHUS HA

PUCYHKE IIJIOCKOCTH, MapaICIIBHBIX IPAMBIX

(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonATHA cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaroIuecs npsiMas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: MEPECCKAOIHNECH IIIIOCKOCTH,
InepeCCKarmurecs npsamas U MmiIOCKOCTb,
MOJIYIIPOCTPAaHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB




AXCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUX. CrocoOnl 3a1aHust
MIPSIMBIX U TFIOCKOCTEHN B TPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT yepe3 ux peopa.
N3obpaxenne nepeceueHus moaydeHHbIX
IIJIOCKOCTEN. PackpanmBaHne MoCTPOECHHBIX
CEYECHMH pa3HbIMM LIBETaMU

11

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOIAT uepe3 ux péopa.
N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEN. PackpammBaHue moCTPOSHHBIX
CeueHUH pa3HbIMU [[BETAMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.
N300pakenue nepecedeHus moTydeHHbBIX
IIOCKOCTeH. PackpammBaHue OCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMU

13

N3o00paxkenue ceueHnit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux péopa.
N3o00pakeHue nepeceueHus: NOMTy4eHHBIX
MJI0CKOCTEH. PackpaimBaHye nocTpOEHHbBIX
CEUeHUH pa3HBIMU I[BETAMU

14

Merton caenoB ajis MMOCTPOCHUMA CedYeHHI




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Merton cieoB Uit OCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenune ceuenuit B nmupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MTOCTPOCHUS

18

[TocTpoenune ceuenuit B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manne
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3zmanue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM TOoukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLIHUOHANIBHBIX 0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus pazsutus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npoctpaHcTBe. CKpELMBAIOLIUECS IPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamtenpHble IPsIMBIE B IPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TaHHOU
npssMoi. Jlemma o mepecedeHnn
MapaJuIEIbHBIX MPSMBIX INIOCKOCTHIO

26

[TapannensHOCTB TpeX MpsiMBIX. Teopema o
TpEX MapajuieIbHbIX NPsAMBIX. Teopema o
CKPELIUBAOIIMNXCS MPSAMBIX

27

[TapannensHoe npoexkTrpoBanue. OCHOBHBIE
CBOWCTBA MApPAJUICITHLHOTO MPOCKTUPOBAHHUSL.
N3obpaxenue pa3Hbix Guryp B
napajuIeIbHOM MPOEKITUH

28

LlenTpanbHas npoekus. Yrou ¢
COHAIpPABJICHHBIMU CTOPOHAMU. YTOJ MEXLY
MPSIMBIMU

29

3amaun Ha JOKa3aTeNbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

30

IloHsTus: apajisieJIbHOCTb HpHMOI\/’I u
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/I3HaK
napajlsICJIbHOCTH HpHMOﬁ " IJIOCKOCTH.




CaoiicTBa napayuIeaIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a/1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U TUNIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapaJyIEIbHOIO APYrou npsimoit. Pacuér
OTHOIIIEHUI

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MIOCTPOCHHUSI CEYEHHH KyOa 1
napautenenumnena. CBoiicTBa
napajuiesienune1a u Npu3sMsl

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapayuiebHOCTH JBYX MJIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIeH
yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MJIOCKOCTEH: O
MapajuIeIbHOCTH MPSAMBIX IIEPECCUCHUSI TIPH
MepeceYeHNH JIBYX MapaljiebHbIX
IJIOCKOCTEN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOI C
JBYMsI TApaJJIENbHBIMU TUIOCKOCTSIMU




[ToBTOpenue: Teopema [Mugaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

41 Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MPSIMOYTOJIBHOM IapajulelICIUIIe e
[IepneHUMKYISIPHOCTD NMPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH
[IepneHMKYISIpPHOCTB NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOM U
IIJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

m €IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTH

45 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [Inockocty ¥ nepneHAUKYISIPHbIE UM
IIPsIMbIE B MHOTOTpaHHHUKaX

47 [lepnennukyisap u HaknoHHas. [loctpoenne
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

48 IIepnenaukynsp u HakinoHHas. [Toctpoenue
MEPIEHIUKYIIAPA U3 TOUKHU HA NPAMYIO

49 Teopema o Tpéx neprneHaAnKyasapax (mpsamas

u oOpaTHast)




Teopema o Tpéx nepneHAUKysApax (mpsmas

50 u oOpaTHast)

o1 VYroa Mex Iy CKpelMBaOIUMHUCA IPSMbIMU

59 [Touck neprneHauKyIsSpHBIX MPSIMBIX C
MTOMOIIBIO NEPIIEHIUKYIISPHBIX INIOCKOCTEN

53 OpToroHaiabHOE MPOEKTUPOBAHHE
[TocTpoenue ceuenuit Kyoa, MpuU3Msl,

54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

55 MPaBUWIILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 mockocTH. [mockocT cumMmeTpuii B
MHOTOI'paHHHKaX

57 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IUIOCKOCTHU KakK CJIEAICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
paccTOSIHUM OT TOUKH JI0 IJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOUKH JI0 IIIOCKOCTH
CrniocoObl ONyCTUTh NEPIEHANKYIISAPHI:

60 CUMMETpHS], CABUT' TOUKHU IO NapajIeIbHON
NpAMOM

61 CaBur no HenapaienbHON IPSIMOH,

HN3MCHCHUC paCCTOHHI/IP’I




62

KonTtponsHas padora "B3anmuoe
pacIOJIOKEHHUE NPSIMBIX U IUNIOCKOCTEHN B
npocrpaHcTae”

63

[ToBTOpEHME: yron Mex 1y NpsAMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MeXIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

FeOMeTquecm/Ie MCTOABI BEIYUCIICHHUA yTIJIa
MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

66

JIByrpanHsbIii yrosu. CBOMNCTBO JINHEWHBIX
YTJIOB ABYTPAHHOIO yria

67

[TepnienaukynspHbie maockocTH. CBOMCTBA
B3aMHO MEPIEHIUKYISIPHBIX MITOCKOCTEN

68

[Ipu3Hak neprneHIuKyIIPHOCTH TIIOCKOCTEN;
TeopeMa O MPSIMOU IepecedeHUst IBYX
IJIOCKOCTEH MepreHANKYISIPHBIX TPEThe
IJI0CKOCTH

69

[IpsiMoyrombHbII Napajuienenumnen; Kyo;
U3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO
napasJiesienumnesa

70

TeopeMa 0 JUaroHaJi npsMoyroJibHOTO
Imapajujiejacenuieaa u CJICACTBUC U3 Hee

71

CTepeOMeTpI/ILIeCKI/Ie " IPpUKJIAAHBIC 3a/1a4U,
CBA3aHHBIC CO B3AMMHBIM PACIIOJIOKCHUCM
NPpAMBIX U IIJIIOCKOCTHU




72

[ToBTOpEHME: CKpeNIUBaAOIIUECS MPSIMbIE,
napajuieJIbHbIe TUIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIIUXCS PSMBIX, PACCTOSIHUE
MEXAY CKPELMBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccrosiHue OT TOUKH 10 TIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TNIOCKOCTH

75

Brruncnenue paccTosHu MExX Ty
CKPELIUBAOIINMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHIUKYISIPHON INTIOCKOCTH

76

TpéXrpaHHbIi yroj, HEpaBeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yIJjia

77

DneMeHTHI C(heprUIeCKO TeOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponsHas padota "Yrisl u paccTosHus"

79

CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U
€ro 3JIeMEHTHI"

80

ITupamuga. Bunel nupamua. [IpaBunsHas
nupamMua

81

[Tpusma. [Ipsmas v HaKJIOHHAS TIPU3MBI.
[IpaBunbHas mpu3zmMa

82

[IpssmMot mapajurenenunes, NpsMoyroabHbIi
napasiesenunes, Kyo




Beinykieie MHOrorpanHuku. Teopema

83 - 1
Ditnepa
Beimykiibie MHOTOrpaHHUKH. Teopema
84 Oiinepa. [IpaBuiibHBIE U OTYIIPABUIIbHBIE 1
MHOTOTPaHHUKH
85 Kontponsnas pabora "MHuororpaHHuKT" 1
86 [TousiTHE BEKTOpA HA IJIOCKOCTH H B 1
MPOCTPAHCTBE
87 CymMa BEKTOPOB 1
88 Pa3zHoCTh BEeKTOPOB 1
89 [TpaBwiio napasutenenumena 1
90 YMHOXEHHE BEKTOPa Ha YHCIIO 1
01 Paznoxenne BekTopa 1mo 6aszucy Tpéx 1
BEKTOPOB, HE JIS)KAIINX B OJJHOH MJIOCKOCTH
92 CkansipHO€ MPOU3BEICHUE 1
03 Brranciienue yria Mexry BEKTOpaMH B 1
MPOCTPAHCTBE
94 [IpocTeitmme 3a1a4u ¢ BEKTOpaMHU 1
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a4n ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1
99 O00011IeHIE U CUCTEMATHU3AIUS 3HAHUN 1
100 Htoroas koHTpoJbHas paboTa 1
101 HToroas koHTpoJbHas paboTa 1
102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpousbnbie | IIpakTuyeckue
Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl

1 [ToBTOpenue Temsl "KoopamHaTel BEKTOpa 1

Ha MJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue Tems! "CkansgpHoe 1

MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMbl "Bbruncienue yria 1

MEXIy BEKTOpPaMH B TPOCTPAHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1

MPOXOJISIIEH Yepe3 1B TOUKH"
5 YpaBHEHHE ILTIOCKOCTH, HOPMAJb, 1

YpaBHEHUE IJIOCKOCTH B OTpE3Kax
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJb, 1

ypaBHEHHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHHE
9 JInneliHbIEC HEPABEHCTBA, JIMHEWHOE 1

IPOrpaMMHUpPOBaHUE




AHanuTHYECKHUE METOIbI pacyéTa yria

10 MEXy MPSMBIMU B MHOTOTpaHHUKAX

11 AHaTUTUYECKHUE METOIbI pacyéTa yria
MEX/Ty IJIOCKOCTSIMU B MHOTOTPAaHHUKAX

12 @opMmyita pacCTOSIHUSA OT TOYKH J10
IJIOCKOCTH B KOOPAMHATAX

13 HaxoxpaeHnue pacctosiHui OT TOYKHU 10
IJIOCKOCTH B KyOe

14 HaxoxnaeHnue pacctosiHui OT TOYKHU 10
MJIOCKOCTH B TIPABUIILHOM MUPAMHUJIC

15 KounTtponbHas pabota "AHanuruyeckas
reomeTpus"

16 CeueHunss MHOTOTPAHHUKOB: CTaHAApTHHIE
MHOTOTpPaHHUKHU

17 CeueHrss MHOTOTPAHHUKOB: METO/T CJIC/IOB
CeueHusi MHOTOTPAaHHUKOB: CTaHAAPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble psSIMbIE U TIOCKOCTH:
napajuiesibHble CEYeHHS

20 [TapannensHble NPSMBIE U TIOCKOCTH:
pacuét OTHONIICHUIA

21 [TapannenbHble MPsSMbIE U TIOCKOCTH: YTIIBI
MEXIY CKPELIUBAIOLIIUMUCS TPIMBIMU
[lepnenuKynsipHbIE TPSAMBIE U MIIOCKOCTH:

29 CTaHJAapTHBIE NAPhl MEPIEHIUKYISIPHBIX

IIOCKOCTEN U MMpAMbBIX, CHUMMCTPHUU
MHOT'OT'paHHUKOB




23

[lepneHuKyIIIpHBIE IPSAMBIE U INIOCKOCTH:
TeopeMa O TpeX NMEePIEHIUKYIIApax

24

[IepnenuKyIsIpHBIE IPSAMBIE U IUNIOCKOCTH:
BBIYMCIICHUS JJIMH B MHOTOIPaHHUKAX

25

HOBTOpeHI/ICI rmiiomaan MHOTOYTOJIbHUKOB,
(hopMyBI IS TUTOMIAJIEH, COOOpaXKEHUS
mo00us

26

HOBTOpCHI/IeI rmiiomaan MHOTOYTOJIbHUKOB,
(hopMyBI IS TUTOMIAJIEH, COOOpaXKEHUS
noxoous

27

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(hopMyITBI s TUTOMIAEH, COOOpaKEeHUS
noxoous

28

[nomany ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 110 100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOTPAaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYrOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpUYECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesnenumnesa




HpI/IK.Ha,[[HBIG 3aga44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesenumeaa

35 O0BEM pSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [Ipuknanueie 3a1a4un, CBsI3aHHBIE ¢ 00BEMOM
MPSIMOM TIPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaita. O0bém
HAaKJIOHHOHN IIPU3MBI
Brruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénHoro uarerpaita. O0bpém
MTUPAMUTBI

40 ®dopmyna 00bEmMa mupamMuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOITUM yTIIOM
dopmyia o0péma mupamuael. OTHOLIEHNE

41
00bEMOB MUPAMHU/T C OOLTUM yTIIOM

42 CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprUYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHMIBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun mo Teme "OOBEMBI

Ten", CB3aHHbIE ¢ 00BEMOM MUPAMUJIBI




[Tpumenenne 00bEMOB. Beruncienne

46 pacCTOSHUSA JI0 TUIOCKOCTH

47 KonTpomnsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTU

49 Hunuuap. [psmoi KpyroBoi HUAIUHAP.
[lnomaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromnue
KOHMYECKOU nmoBepxHocTH. KoHyc

51 CedeHune KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnsriii konyc. M3o00paxeHne KOHycOB
W YCEUYEHHBIX KOHYCOB

53 [Tmomaas 60KOBOY MOBEPXHOCTH M MOJTHOM
MMOBEPXHOCTU KOHYCa

54 [Tnomaabs 60KOBOY MOBEPXHOCTH M IOJTHOM
MMOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa
CrepeoMeTrpHuueckue 3a1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [IpuknagHeie 3aa4u, CBSI3aHHBIE C

MUJINHAPOM




58

HpI/IK.HaI[HBIe 3aga44, CBA3aHHBIC C
OUJIMHAPOM

59

Cdepa u map

60

[epeceuenue chepbl 1 mapa ¢ IIOCKOCTHIO.
Kacanue mrapa u cdepsl miockoctero. Bum u
n300paxkeHue mapa

61

[epeceuenwue chepbl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u chepsl mmockoctsro. Bua u
n300paxkeHue mapa

62

VYpasuenue chepsl. [Tnomanp chepsr u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKre 3a1auyu Ha
JI0KAa3aTEeNbCTBO U BHIYUCIICHUE, CBSI3aHHBIE
co c(epoii u mapom, MOCTPOCHUEM UX
CEUYEHUM TIIOCKOCTHIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEUEHUH MIOCKOCTHIO

66

[Ipuknanueie 3aa4n, cBsi3aHHbIE cO chepoii
U I1apoM

67

[ToBTOpEHUE: OKPY)KHOCTH HA TUIOCKOCTH,
BBIUMCIICHUS B OKPY)KHOCTH, CTaHAPTHBIC
moao0ust

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAllICHUS U
MHOTOT'paHHUKOB




69

3anauu 1o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

70

3anauu o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

71

KonTponsHas padora "Tena u noBepxHoCTH
BpaiieHus"

72

O6bem mmumuHApa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenénHoro uHTerpaita. OopéM KoHyca

74

[Tmomaan 60KOBOM M MOTHOM MOBEPXHOCTH
KOHYyCa

75

CrepeoMeTpHruecKre 3a/1aui, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB IMIIMH/pPA, KOHYCA

76

[Ipuknagaeie 3agaun mo Teme "OO0BbEMBI 1
IJIONIa U MTOBEpXHOCTEN Ten"

77

O06bEM mIapa u mapoBoro cekropa. Teopema
00 00bEme mapa. [lnomanb cdepsr.
CrepeoMeTpHryuecKue 3a/1auu, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB I1apa, IapOBOT0
CErMEHTa U I1apOBOT0 CEKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBI3aHHbBIE ¢ 00BEMOM IIapa u
ionaapio ceprl. COOTHOMICHUS MEXKIY
MJIOLIAASIMH TTIOBEPXHOCTEH U 00BEMaMH
ITOTIOOHBIX Tl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne o6bEMa mpu Mo 1001u.




CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHbIE C
BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JiBuxenus npocrpancTBa. OToOpakeHHUs.
JIBm>xeHust u paBeHCTBO (uryp. O6mme
CBOICTBA JIBHKCHUI

82

Buabl 1BukeHMil: TapauiebHbIN NEPEHOC,
LEHTpAJIbHAsE CHMMETPUS, 3€pKaJIbHAs
CUMMETpPHUS, MIOBOPOT BOKPYT HNPSIMOM

83

[IpeobpazoBanus nomoous. [psimas u chepa
Ditnepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padoTa "BekTops! B
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