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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBIsIETCS OAHUM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOXKHOCTh U3y4YECHHUS JUCLIUIUINH €CTECTBEHHO-HAyYHOU
HAMpaBICHHOCTH M TPEIMETOB T'yMAaHUTAPHOrO IUKIA. [10CKONBKY JOTHYecKOe MBIIUICHHE,
dopMupyemMoe mpu  H3y4eHHMH OOYYAIOUIMMHUCS IOHATHHHBIX OCHOB T'€OMETPUH, IIpH
JIOKa3aTeJIbCTBE TEOPEM M IOCTPOCHUHU LEMOYKU JIOTHYECKUX YTBEPXKICHHH TPH PEIICHUU
TeOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh U ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Llens ocBoeHust mporpaMmsbl yaeOHOro kypca «I'eomerpus» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHAMBUAYAJIbHBIX CIOCOOHOCTEH OOy4aromMXCsl TMPH HM3YYEHHH T'€OMETPUH, Kak
COCTaBIISAIOLICH MpeaMeTHOH obnactu «MaremaTnka W MH(POpPMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
JCUCTBUH, CIEIU(HUYHBIX T'€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEIIHOTO MPOQEeCcCHOHATBLHOTO
00pa3oBaHus, CBI3aHHOTO C UCIOJIb30BAaHHEM MAaTEMaTHKH.

[TpropuTeTHBIMH 33/1a4aMU Kypca T€OMETPUU Ha YTIyOJIEHHOM YPOBHE, paCIIUPSIFOIIUMHU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacHIupeHre MpPEACTaBICHHS O TEeOMETPUM KaK 4YacTh MHPOBOH KYJIbTYPHl U
(dopMupoBaHHE OCO3HAHUS B3aHMOCBS3H T€OMETPHH C OKPYKAIOIIIUM MUPOM;

dopMHpoBaHHUE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONKCHIBATH W HM3y4daTb pasHblE SBICHUS
OKpY’KaIOIIEero MHUpa, 3HaHHE NOHATHHHOrO amnmapara 1mo paszaeny «Crepeomerpus» ydeOHOro
Kypca TeOMeTpuH;

¢dopmMupoBaHHE YMEHHSI BIIaJIETh OCHOBHBIMH MOHATHSIMHU O TPOCTPAHCTBEHHBIX (hUTYpax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMyd W YMEHHE HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOUTh HECTaHJapTHBIEC CIIOCOOBI PELICHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPaHHHKH U TeJla BpaIlleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJICITH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O MOCTPOCHUA
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKM IPH IPOBEICHUU
pacCyKIeHUN;

dbopMupOBaHHE yMEHHMs BIIAJIETh METOJAMM JI0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTEJIbHBIE PAaCCYXKIEHUS B XOAE peLIeHUs
CTEpEOMETPUYECKHUX 33Jad M 3aJad C NPaKTUYECKUM CoJepXKaHueM, (OpMHpOBaHUE
OpeACTaBIeHUs O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IHpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP>KJICHUM U POJIM AaKCUOMATHUKH B IPOBEACHUU JICTYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPILIEHCTBOBAHME MWHTEUIEKTYAIbHBIX W TBOPYECKUX CHOCOOHOCTEH
o0yyaroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUs, HHTEpECca K U3yYEHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacro3HaBaTh TMPOSIBICHHUS T'€OMETPUUECKUX TOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEalbHBIX CHUTYallUH, WCCIECIOBaHUs
ITOCTPOEHHBIX MOJENEN, HHTEPIIPETALIUH TIOJYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tema
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHHE «YyMETh OINEPUPOBATH IMOHATHUSIMU,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacripeniesiieTcsi He TOJBKO 10 COJCpXKATeNIbHBIM JIMHUSAM, HO W 1O ToaaM oOOydeHwHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJIEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
NpeCTaBICHUN OOYUYaIONIMXCs, paciupsst U yrayomsist e€, oOpa3ys MpoYHbIe MHOXKECTBEHHBIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIIMM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro xypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHe orBoauTcs 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).

[Tpu peanu3zanuu JaHHON MPOrPaMMbI BO3MOXKHO MTPUMEHEHHE 3JIEKTPOHHOTO O0yUYeHUS U
JTMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

BocnurarenbHbIlll KOMIIOHEHT peanu3yercss nocpeactsoM Moayis «llIkombHbI ypok»
paboueii MporpaMMbl BOCIIUTAHUS



COAEPXKXAHUE OBYUEHUA

10 KITACC

IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCMOMaTUYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MTapaJIeIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IAapajuIelIbHbIEC IIPSMBIE B IIPOCTPAHCTBE, MAPaJUICIBbHOCTh TPEX
OpSIMBIX, NApaUIeJbHOCTh HOpsIMOM M IockocTd. [lapamienbHoe M IEHTpanbHOE
IPOEKTHpPOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO IPOEKTUPOBAHMSI.
N300paxkenne Guryp B mapauiesIbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMH CTOPOHAMH, YTOJI
MEXAy NPSAMBIMA B IIPOCTpaHCTBE. llapaiienbHOCTh IJIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOMCTBA NapajjiesbHbIX IIockocTel. [IpocTeiiiye npocTpaHCTBEHHbIE (PUIYPBl HA INIOCKOCTH:
TETPa’p, NapajuleIeIuIe], IOCTPOSHUE CEUEHU.

IlepneHgUKyISIpHOCTE  HPSAMOM M INIOCKOCTH:  NEPIEHAMUKYJSPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSMBIE IApPAUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISIPHON
IUIOCKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHauKyIsIp U HAKIOHHBIE: PACCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOocKocTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBHIO, IBYTPAHHbBIN YO, IMHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpansble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpaHtoro yria. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNIiNe]l W ero cBoWcrBa. KparTyailume oyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHei
NIpaBUIbHOM Nupamubl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIIbHAs
NUpaMuJia, paBUiIbHAS TPEYTOJIbHAS MUPAMUJIa U PAaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPAaBWIBHBIX MHOTOI'PAHHUKAX: OKTA3Ip, NOACKAdAP U UKOCADIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans OoxoBoit
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOI TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX MTPU3M, CHMMETPUS PABWJIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IIPOTHBOINOJOKHO HAaIlpaBIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMHU: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX



BEKTOPOB, YMHOXEHHE BeKTopa Ha uucio. CBoilcTBa cloxeHuss BeKTOpoB. (CBoiicTBa
YMHOKEHMS BEKTOpa Ha uucio. [IoHdaTne xomiuiaHapHble BEKTOphI. IIpu3Hak KoMIIIaHapHOCTH
Tpéx BekTopoB. I[IpaBuio mnapaymmenenunena. Teopema O pas3iaoKEHUH BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeEXAy KOOpAMHATAMU BEKTOpAa U KOOPJIWHATAMH TOYEK. YTOJ
Mexay BekTopamu. CKasipHOE MPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAss IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, OOpa3ymline mnoBepxHocTed. Tena BpamieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnonoxxeHue cdepbl U IIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300pakenue Ten BpalieHus Ha MI0cKocTU. Pa3BépTka mummHapa u konyca. CuMmMeTpust
cdepsl U mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJBHOTO
napajuienenunena u ciueactsuss u3 He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, HUIWHAPA,
nupaMuibl U KoHyca. O0bEM 11apa v MapoBOTr0 CErMEHTa.

KomOunanmu Tten BpameHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTPaHHKKA, OMHCAHHOTO 0KOJIO chepsl, chepbl, BHUCAHHON B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUIomans cdepsl u e€ dactei. [lomobue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue monobus, romorerus. PerieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHHUEM
CTEpEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAHHHKOB W TEJI BpAIICHUS: CEYEHUS WIMHApA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHsS KOHyca (TmapajjiesibHble OCHOBAaHHUIO M
IPOXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ] CIIEJOB,
METO/1 BHYTPEHHET0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekropsr B mpoctpancTBe. Oniepany HaJl BEKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1a.

JIBHKeHHS B MPOCTPAHCTBE

JBwxkenuss mpoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBa JABWKEHMH. BuIpl NBMKEHUI: mapanienbHbId MEpeHOC, LEHTpalbHAs CUMMETPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nogodus. [Ipsmas u chepa
Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABIECHUE O MAaTEMaTHMUYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHUNA, NpPOIEAyp TpakJaHCKOro oOIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATH C COLMAIBHBIMM HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OPMHPOBAHHOCTh POCCUHCKOM TPasKJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOIIEHUE K TOCTHKEHUSM POCCUMCKHX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJIb30BAHUE J3THUX JOCTHXKEHUH B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEl  POCCHHCKOro  Haponaa, c(HOpMHUpPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETHMYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWH, pacCyXIEeHUH, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM acIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) puzuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHATH MaTeMAaTUUECKHE 3HAHUS B HHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryyisgpHas (u3nueckas aKTUBHOCTB),
¢u3nUecKoe COBEpIIEHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03JOPOBUTENIBHOM JESIT€IbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH TPYJ0JIt00Us, UHTEPEC K pa3IvyuHbIM cepam
npo(hecCHOHANBHOM JESITEIbHOCTH, CBSI3aHHBIM C MaT€MaTHKON M €€ MPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAaHHBIA BBHIOOP Oyaymiell mnpodeccud M peanu30BbIBATh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHHUIO U
€camM000pa30BaHMUIO HA MPOTSKEHNUU BCEH YKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELIEHUU
MPAKTUYECKUX 3a7a4 MaTeMaTUYeCKOIl HalpaBIeHHOCTH;

7) 3K010rNYeCcKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COUMaIbHOM Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUU JUIsl pelIeHHs 3aJad B 00JACTH OKpY’Karollled cpelibl, MIaHuPOBaHUE
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPY>KAIOILEN CPE/IbI;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKH W OOILIECTBEHHOW MPAKTHUKH, MOHHMMAaHHE MAaTeMaTHYECKOW HAyKH Kak Cepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO M UCCIIEN0BATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (OPMYIUPOBATH OMNPEICNICHUs IOHSITHIA,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATENIbHbIC, EAMHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMaHHBIX, HAOMIONEHHUSIX U  YTBEPXKICHHUSX, TMpeasaratb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIOJIb30BAHWEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BbIOUpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIBHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

HCIIOJIF30BaTh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HaHUs, (OpMyITUPOBAThH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYre, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTEeMaTHYeCKOro OOBEKTa, SBIEHHUS, TMPOIIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 0OOOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, UCCIIEIOBAHHUS, OLICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX IJIs OTBETa Ha BOMPOC U IS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POPMALIUIO W3 HCTOYHWUKOB PA3JUYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIPHHUMATh U (HOPMYIHPOBATh CYXIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISIMHU
oO0I1eHus, SICHO, TOYHO, 'PAMOTHO BBIPaKaThb CBOIO TOUKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TEKCTaX, JaBaTb IIOACHEHMsS IO XOAy pEUIeHHs 3a7ayd, KOMMEHTHPOBAThb IOJTY4YE€HHBIN
pe3yJbTaT;

B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXKIAaeMOH TeMbI, TPOOIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJEM, HAlLlEJICHHBbIE Ha MOMCK PELICHMs, COIOCTaBIATh CBOU
CYXJIEHUS C CYKACHUSAMH APYrMX YYaCTHUKOB JUayora, oOHapy>KuBaTb Pa3jIM4HMe U CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPEJICTaBIISITh PE3YJAbTaThl PELICHMs 3aJlauM, SKCIEPUMEHTA, HCCIIEIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMaT BBICTYIUICHMS ¢ Y4€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NEHCTBUI
U MBICIIUTENIBHBIX IPOLIECCOB, HX pe3yJbTaToB, BIAAETh CHOCOOAMH CAMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PELIEHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSICHITH MPUYMHBI
JOCTHMKEHHUSI WJIM HEAOCTH)KEHUS pE3yJbTaTOB JEATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIMBHUIYaJbHOU pabOTHI MpH
pelieHnn ydeOHBIX 3aJay, NPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padOT, JOrOBapHBAThCs, O0CYXIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyHmnoBbIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUMH, «MO3TOBbIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO YacTh paOOThl U KOOPAMHHPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUS.

INPEJIMETHBIE PE3YJIBTATBI
K xoniy 10 kiacca o0ydaromuiicst HAyIuTCs:
CBOOOJHO OIMEpPUPOBAThH OCHOBHBIMH TIOHATHUSMH CTEPEOMETPHH TMPU pEHICHUH 3a7ad |
MIPOBECHUN MaTEMATUYECKUX PACCYKIACHUI;



IPUMEHATh aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX MIPU PELICHUN F€OMETPHUECKUX 3a1a4;
KJaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHE TIPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;
CcBOOOJIHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXKAY NPSAMBIMU B
IPOCTPAHCTBE, MEX1Y NMPSIMOMN U MJIOCKOCTHIO;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;
CBOOOJHO  pacmo3HaBaTh OCHOBHBIE BHJbl  MHOTOTPAaHHHKOB  (TpU3Ma, MUpPaMUAa,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);
KJaccu(puIUpoBaTh MHOIOIPaHHUKH, BEIOMPAs OCHOBAHUS AJIS KIacCU(PUKALIUH;
CBOOOTHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYCHHEM MHOTOIPAaHHHUKOB IIOCKOCTBIO;
BBINOJIHATh TApaJJIeNIbHOE, IIEHTPAJbHOE W OPTOrOHAJIBHOE MpPOEKTHpOBaHWE (UTYp Ha
IUIOCKOCTb, BBIOJIHATh N300paXkeHUs (pUryp Ha MJI0CKOCTH;
CTPOUTH CEYEHUS MHOIOIPAaHHUKOB PA3JIMYHBIMU METOJAMHM, BBIIOJIHSATH (BBIHOCHBIE) IJIOCKHE
YEePTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y;
BBIUMCIIATH IUIOIIAM MOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MUpaMuia), FeOMETPUUECKUX
TeJI C IpUMEHEHUeM hopMy;
CBOOOJIHO ONEpPHPOBATH NOHATUSAMH: CUMMETPHUsl B NPOCTPAHCTBE, LEHTP, OCh M IIJIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (UTYPHI;
CBOOOZHO OIEpPUPOBaTh IOHATUSMHU, COOTBETCTBYIOIIMMU BEKTOpaM U KOOpJAHWHATaM B
IPOCTPAHCTBE;
BBINOJIHATH ICHCTBHSI HaJl BEKTOpaMH;
pemarh 3aJayd  Ha  JOKa3aTelIbCTBO MAaTEeMaTHMYeCKUX OTHOLIEHHMM M  HaXO0XKJIeHHUE
F€OMETPUUYECKUX BEIUYMH, IPUMEHSS U3BECTHBIE METO/IbI IPU PELLIEHUU MAaTEMATUYECKUX 3a7a4
HOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHSI CJIOXKHOCTH;
OPUMEHSATh POCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CUCTEMBI
IIPU PELIEHUU CTEPEOMETPUUECKHX 3a/1aY;
U3BJIEKATh, IPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;
OPUMEHATh IOJlyYeHHbIE 3HAHUS Ha TMpaKTHKe: CpPaBHMBATh W AaHAJIU3UPOBATh peajbHbIE
CUTyalluu, NPUMEHATh HM3yYEHHbIE MOHATHS B IPOLIECCE TOUCKA PEIIeHUs MaTeMaTU4YeCKU
c(hopMyJIMpPOBaHHON MpPOOJIEMBbI, MOAEIUPOBATH pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETPUH,
MCCJIEI0BATh TOCTPOEHHBIE MOJAEIN C UCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATUN U TEOPEM,
anmapara anreOpsl, pelaTh IPaKTHYECKUE 3a7aull, CBA3aHHbIE C HAX0XKJICHHEM T€OMETPHUECKUX
BEJIMYNH;
UMETh IMpe/ACTaBiIeHUs] 00 OCHOBHBIX JTalax pa3BUTHS TE€OMETPUU KaK COCTaBHOW YacTH
byHaaMeHTa pa3BUTHS TEXHOJIOTUH.

K konny 11 ky1acca o0yyaromuiicss HAy4YUTCS:
CBOOOZHO ONEpUPOBATH TOHATUSMH, CBSI3AHHBIMM C IIWJIMHIPUYECKOM, KOHMYECKOH U
ceprueckoil MOBEPXHOCTIMHU, OOBSICHITH CITIOCOOBI OJTyUEHUS;
ONEepUPOBATH MOHATUSAMHM, CBA3aHHBIMU C TeJlaMH BpAIICHUS: IIMJIMHAPOM, KOHycoM, chepoit u
11apoM;
pacro3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa u map) U OOBICHATH CHOCOOBI
MOJTyYEHUS TeJl BpallleHus;
KJIacCU(UIIUPOBATh B3aUMHOE PACHOI0KEHHUE CPephl U MIIOCKOCTH;



BBIUMCIISATh BEIMYMHBI 3JIEMEHTOB MHOTOIPDAaHHUKOB M TEJ BpallleHus, OOBEMBI M IUIOIIAIU
MOBEPXHOCTE MHOTOIPAHHUKOB M TEJ BpAIllEHUs,, F€OMETPUUYECKHX Tl C IPUMEHEHUEM
dopmyu;

CBOOOJHO OMNEpPUpPOBaTh MOHATHSAMH, CBA3aHHBIMU C KOMOMHALMAMU TeNl BpalleHHs U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIHUCAaHHBIM B cdepy U ONUCAHHBIA OKOJO cdepsl, chepa,
BIMCAHHAs! B MHOTOI'PAHHUK WJIHM TEJIO BPAILICHHUS;

BBIYUCIISATH COOTHOIICHHS MEX/TY TUIOIIAIMU TTIOBEPXHOCTEH M 00bEMaMU TTOIOOHBIX TET,
n300paxarb u3ydaeMble (UTYpHI, BBIIOIHATH (BBIHOCHBIE) IUIOCKHME YEPTEkKH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPALCHUS;
W3BJICKATh, WHTEPIPETUPOBATH W MPEoOpa3oBBIBATH HHQPOPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpHYECKUX (QUTYpaxX, MPEJCTABICHHYIO Ha YEePTEkKaX U PHUCYHKAX;

CBOOOZHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPallMK HaJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

pemaTh T€OMETPUYECKHE 3aJa4d Ha BBIYMCICHHE YIJIOB MEXAY MPSMBIMA M TUIOCKOCTSMH,
BBIUMCJICHHE PACCTOSHUNM OT TOYKHU [0 IUIOCKOCTH, B I1IE€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia PU PELICHUH;

CBOOOJIHO ONEPHPOBATH TMOHATHUSIMHU, CBS3aHHBIMH C JBIDKEHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBIMOJHATh M300pa’KeHUsT MHOTOTPAHHMKOB M TeNl BpallleHUs MPH MapalljieIbHOM IMepeHoce,
HEHTPaJbHOW CHMMETPHH, 3€pPKAJIbHOM CHMMETPHUM, TPU [OBOPOTE€ BOKPYT TMPSMOM,
npeoOpa3oBaHusl OI00MS;

CTPOUTHh CEUYEHHUS] MHOTOTPAHHMKOB M TEJ BpPAICHHs: CEUCHUS] LWIMHApa (mapajuielbHO U
NEPIEeHIUKYIAPHO OCH), CEYEHHUS KOHyca (mapajulelibHbIe OCHOBAHUIO W MPOXOMSIIKE uYepe3
BEpILIKHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh  METOIbl MOCTPOCHHS CEYCHHM: METOJ  CIEJOB, METOJl BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/T IEPEHOCA CEKYIIEH TIIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

OPUMEHSTh  reoMeTpuueckue  (akThl OIS pelleHHs  CTePEOMETPHYECKHX  3ajad,
MIPEANOJIATAIONINX HECKOIBKO IIArOB PEIIEHUs, €CJIM YCIOBHUS MPUMEHEHHUsI 33JIaHbl B SIBHOU U
HEesIBHOH (opMme;

pemiatb  3aJauyd  Ha  JOKAa3aTeIbCTBO MAaTEMaTMYECKUX OTHOIIEHUW M HaxOXJEHUe
F€OMETPUUYECKHUX BEJINYUH;

MIPUMEHSTDH MPOTPAMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUN
CTEPEOMETPUUYECKHX 3a]1a4;

NPUMEHATh TOJIyYCHHbIE 3HAHUSA Ha MpPAKTUKE: CpPaBHUBATh, AHAJIU3UPOBAaTh M OLICHUBATH
peanbHble CUTyalluu, IPUMEHATh U3YUEHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE TOUCKA
pelieHus: MaTeMaTuiecku cHOpMyITUPOBAHHON TTPOOIEMBI, MOJEIHPOBATh PeaTbHbIC CUTYaIMH
Ha S3BIKE TEOMETPHUH, UCCIIEIOBATh MOCTPOCHHBIC MOJIEH C MCIOIb30BAaHUEM T€OMETPUUECKUX
MOHITHM W TeopeM, ammapara anreOpbl, pemaTh NPAKTHYeCKHe 3a/layl, CBSI3aHHBIE C
HAaXO0JICHUEM F€OMETPUUYECKUX BEITUYMH;

MMETh TIPEJICTABJIICHHS 00 OCHOBHBIX JTamax pPa3BUTHUS TEOMETPUU KaK COCTaBHOW 4YacTh
dbyHIaMEHTa pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrrposmsie  TIpakruseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypcsl

OcHOBHBIE IpaBUIIa N300pAKEHHS HA PUCYHKE
1 IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB), 1
CEpeIMHbI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, mpsimasi,
IUIOCKOCTh, MPocTpaHcTBO. OCHOBHBIE MpaBUiIa
2 M300paKeHHs Ha PUCYHKE TIOCKOCTH, 1
NapajuIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEINHbI
oTpe3Ka

[TonsTus: MNepeceKkaromuecs miI0CKOCTH,
3 epecekaromuecsa npsamasa 1 ImiIOCKOCTh; 1
MOJIYIIPOCTPAHCTBO

IlonsTns: NepeceKarommecs mI0CKOCTH,

4 nepecekaromuecsa npsamasa 1 rmiIOCKOCTh; 1
MMOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHne IPOCTEHIINX
5 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

MHororpaHH1KH, U300pa’keHNe MPOCTEUIITNX
6 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

7 AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 1




HHX

10

11

12

13

AKCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBUA U3
HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIC CIICICTBUS U3
HuX. CriocoObl 3ajaHus IPSIMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS MPSMBIX U
IUIOCKOCTEH

H300paxeHne cedeHnii mupamMmuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 ux peéopa.
H300paxeHue nepeceyeHus: Noay4YeHHBIX
I0CKOCTel. PackpamiBanue mocTpoeHHBIX
CEYEHHUH pa3HBIMU [[BETAMU

H300paxeHne cedeHnii mupamMmuibl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux p&opa.
N300pakeHne nepeceueHus moIy4eHHbIX
IUIOCKOCTEN. PackpanBaHue MOCTPOEHHBIX
CEYEHUH pa3HBIMU I[BETAMU

N300pakeHne ceueHnit mupaMuibl, Kydoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux p&opa.
N300pakeHne nepeceueHus moIyuyeHHbIX
I10cKocTel. PackpalyBanue NOCTpOEHHBIX
CEYEeHUH pPa3HbIMU LIBETAaMU

N3obpakenue ceueHuil nupamusl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux p&opa.
N3o6pakenue nepeceyeHus NOTy4eHHBIX
I10cKocTel. PackpamBanue MocTpOeHHBIX
CEUeHHH pa3HbIMU LIBETAMHU

14

Merton cieoB U1l IOCTPOEHUS CEUEHU N




15

MerTon ciie10B U1l IOCTPOEHUS CEUEHUI.
CBolicTBa epeceyeHuil MPSIMbIX U MIIOCKOCTEN

16

17

18

Meton cie0B 1 IOCTPOCHUS CEUEHUM.
CBolicTBa nIepeceyeHni MPSIMBIX U IIIOCKOCTEN

[Toctpoenue ceueHuii B nupamuie, Kyoe no Tpém
ToukaM Ha pEOpax. Co3naHue BHIHOCHBIX
yepTexel U 3auch H1aroB NOCTPOSHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém
Toukam Ha pEopax. Co3naHue BHIHOCHBIX
YyepTexel U 3aMuch 1aroB NOCTPOSHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3aHue BEBIHOCHBIX
yepTeskell U 3aluch MaroB MOCTPOEHUS

20

21

22

23

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3maHue BEBIHOCHBIX
yepTexel U 3amuch U1aroB NOCTPOEHUS

IToBTOpenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3Kkax. [Tonodue
TPEYroJIbHUKOB

[ToBTopenue nnanumerpun: Teopema Menenas.
PacueTsl B ceyeHUsIX Ha BBIHOCHBIX YEPTEkKAX.
Hcropust pa3BUTHS INTAHUMETPUU U
CTEpEOMETPUHU

KonTponbHas pabota "AKCHOMBI CTEPEOMETPHH.
Cevenns"

24

B3anMHOe pacnionoxeHue npsMbIX B
npoctpaHcTBe. CKpelBarOIUeCs MPsIMbIE.
[Tpr3HaKK CKpeIUBAOIINXCS TPSIMBIX.




[TapaienbHbIe IPsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CyneCTBOBAHMH U €IMHCTBEHHOCTH
IIPSIMOM NapAJJICIIbHONW JAHHOU IPSIMOM,
IIPOXOJIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalled Ha JaHHOM npsimoi. Jlemma o
[IEPECCUCHUH NapAIIICIIbHBIX IPSIMBIX
IUIOCKOCTBIO

26

27

28

29

[TapamiensHOCTB Tpex NpsAMBIX. Teopema o TpEx
IapaJuleIbHBIX IPsAMBIX. TeopeMa o
CKPELIMBAIOIINXCS MPSAMBIX

[TapamnensHOe mpoekTHpoBanue. OCHOBHBIE
CBOICTBA NapaJIJIEIbHOTO IIPOEKTUPOBAHUS.
N3obpakenue pa3HbIx GUryp B mapamiebHOMI
MPOEKIINU

IlenTpanbHas npoeKuusa. YTOI C
COHAIIPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXY
IPSIMBIMU

3aa4yM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NIPSIMBIX B
IIPOCTPAHCTBE

30

[ToHsTHS: MapamIeabHOCTh MPSIMOM U TIIOCKOCTH
B MpocTpaHcTBe. [Ipu3Hak napainensHOCTH
npsiMoil ¥ miiockocTu. CBoWCTBa MapauieIbHOCTH
MPSMOU U INIOCKOCTH

31

['eomeTpuyeckue 3a1aun Ha BEIYUCICHUE U
JI0KAa3aTeNNbCTBO, CBSI3aHHbIE C NAapaUIeTbHOCTHIO
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE

32

[TocTpoenue ceueHust, IPOXOIALIETO YEPE3




JAHHYIO TIPSIMYIO HA YepTEkKe U NapajljIeIbHOTO
JIpyrou npsamoi. Pacuér oTHomeHui

33

34

35

[MapannenbHas TpoeKIHs, IPUMEHEHUE IS
IIOCTPOEHUSI CEUCHUH Ky0a U napaieenumnesa.
CBolicTBa napasuieienune1a u Npu3Mbl

[TapannensHble 1ockocTu. [Ipu3naku
NapauIeTbHOCTU JBYX TIOCKOCTEH

TeopeMa O MapaJuICJIbHOCTH U CAMHCTBCHHOCTH
IIJTIOCKOCTH, npoxoz[;nueﬁ 4epe3 TOUKY, HE
IMpUHAJICKATYTO HaHHOﬁ IINIIOCKOCTH U
CIICJICTBHUS U3 HEE

36

CaolicTBa napauieabHbIX IIOCKOCTEN: O
[1apaJUIEJIbHOCTH MIPSIMBIX NIEPECEUEHUs IIPU
NIEPECEYEHNH JIBYX NapaJUIEIbHBIX TUIOCKOCTEN
TpeTben

37

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpPE3KaxX NapaJlJICIbHBIX IMMPAMBIX, 3aKIFOUYEHHBIX
MEXy MapajIeNbHBIMU TUNIOCKOCTSIMU; O
NIEPECEYEHUH NPSMOI ¢ IBYMs NTapaJljIeIbHBIMU
IUIOCKOCTSIMU

38

39

40

[ToBTOpenue: Teopema [Tudaropa Ha mrockocTn
[ToBTOpEHUE: TPUTOHOMETPHS IPSIMOYTOJIBHOTO
TPEyroJbHUKa

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napaJenenuneaa

41

Brruucnenue aMH OTpE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM IapajuIeyeuIe/ie

42

[IeprieHAUKyYISAPHOCTD NPSMOMN U IIJIOCKOCTH.




[Ipu3Hak nepnesauKyJIApHOCTH MIPSAMOM U
IUIOCKOCTH

[IeprieHIUKYIAPHOCTD NPSMOM U IJIOCKOCTH.

43 [Ipu3Hak neprnesauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o Cyl1ecTBOBaHUU U €IMHCTBEHHOCTH

44 OpSAMOM, IPOXOAALIeH Yepe3 TOUKY POCTPAHCTBA
U TIEPIIEHANKYISPHON K IIIOCKOCTH

45 [TnockocT U NEpreHANKYIIIPHbIE UM IPSMBIE B
MHOI'OI'paHHHKaX

46 [TnockocTH M epIEeHANKYISIPHBIE UM MIPSIMBIE B
MHOTOT'paHHHKaX

47 [Tepnennukynsp u HaknoHHas. [Toctpoenue
NEepIEHINKYIISIpa U3 TOYKU Ha MPSIMYIO

48 [Tepnennukynsp u HaknoHHas. [Toctpoenue
HEepHEeHINKYIIsApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsmas u
oOpatHast)

50 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u
oOpatHasi)

51 VYron Mexay CKpelBaroIUMUCs MPSIMBIMU

59 [Tonck mepreHANKYISPHBIX TPSIMBIX C TOMOIIBIO
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[ToctpoeHue ceueHuit Kyoa, mIpU3MBL,

54 MPaBUILHON MTHUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHOM IIPOEKIIUU

55 [TocTpoenue ceueHuit kyoa, MpU3MBI,




IIPABWJIBHOM MUPaMU/IbI C IOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockoctH. [1nockocT cumMmMeTpuii B
MHOTOTpaHHHUKaX

57 [Tpu3Hak NeprneHIuKyJIIPHOCTU IPSIMON U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
PacCTOSIHUI OT TOYKH JI0 IJIOCKOCTH
Crioco0Obl OIyCTUTh MEPIEHAUKYIISAPHIL:

60 CUMMETpUS, CABUI TOUKHU 110 NapaJlIeIbHON
IPSAMOi

61 CnBur no HenapasuieaIbHON MPSIMON, U3MEHEHUE
paccTossHuMI

62 KonTponbHas pabora "B3aumHoe pacnonoxeHue
MPSIMBIX U TIFIOCKOCTEH B pocTpaHCcTBe"
[ToBTOpEHME: Yyrom Mexay NpsAMbIMU Ha

63 TUTOCKOCTH, TPUTOHOMETPHS B TIPOU3BOIHLHOM
TpeyrojbHUKE, TEOpeMa KOCUHYCOB

64 [loBTOpEHME: YrOa MEKIY CKPEIUBAOIIMMHUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpryeckue METOAbI BEIUMCICHUS yTiia
MEX1y PSMBIMH B MHOTOI'PaHHUKAX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

67 [Tepnenpukynspusie miockoctr. CBONCTBA




B3aUMHO IEPIICHIUKYISPHBIX IIJIOCKOCTEN

68

69

70

[TpusHak NeprneHUKYIIPHOCTH IUIOCKOCTEM;
TeopeMa O IPsIMOi IepeceueHus IByX
IIJIOCKOCTEH MEPIEHIUKYIISPHBIX TPEThEH
IIJIOCKOCTH

[IpssMOyTONIBHBIN MTapajuieenumne; Kyo;

HU3MCPCHUA, CBOICTBa IPAMOYTOJIBHOT'O
napaujicjicnmicaa

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
mapauiCiCiuicaa u CJICACTBUC U3 Heé

71

CrepeomeTpuyuecKue 1 MpUKIIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3AUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U IIJIOCKOCTH

72

73

74

[ToBTOpEeHME: CKpeNIMBaOIIUECs MPSIMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOT'PaHHHUKAX

Hapa napaJilieJIbHbIX IIOCKOCTEN Ha
CKPCHINBAIOIHNXCS NPAMBIX, PACCTOAHUC MCIKIAY
CKpCIIUMBAOIHUMHUCA ITPAMBIMU B IIPOCTBIX
CUTyalusax

Paccrosnaue oT TOUkH 10 IIJIOCKOCTH, PACCTOAHUC
oT HpHMOﬁ A0 IIIIOCKOCTHU

75

Brluncnenue paccTosHUN MEXy
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPHEHAUKYJIIPHON IIIIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBA IS
TpexrpanHbix yriaoB. Teopema ITudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB ISl




TPEXTPAHHOTO yIJIa

DJIeMeHTHI ChEePUIECKON TeOMETPHH:

77 1
reoIe3MuecKue JTMHUN Ha 3emIie

78 KoHnTtposbHast padota "Yribl u paccTosHUS" 1

79 CucremaTtu3zanus 3HaHud "MHOrorpaHHUK U €T0 1
3JIEMEHTHI"

80 [Tupamuga. Buael nupamun. [IpaBuibsHas 1
nupammia

81 [Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1
[TpaBuibHas mpu3Ma

82 [Ipssmoit napaienenunen, NpsMOyroIbHbIN 1
napajuienenunesn, Kyo

83 Beinykinble MHOrorpanHuku. Teopema Dinnepa 1
Boinykiblie MHOrorpanHuku. Teopema Ditnepa.

84 [IpaBUiIBHBIE M TIOJIYTIPABUIIBHBIE 1
MHOT'OI'paHHHUKH

85 KonTponbHnas pabora "MHuororpaHHuKku" 1

86 [ToHsiTHE BEKTOpaA Ha MJIOCKOCTHU U B 1
IPOCTPaHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwito mapamienenureaa 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1

01 Pasnoxxenne BekTopa 1mo 6a3zucy TpéX BEKTOPOB, 1
HE JISKAIIUX B OAHOM MJIOCKOCTH

92 CxkansipHO€ MPOU3BEICHNE

93 Boruncnenue yria Mexy BEKTOpaMu B




MIPOCTPAHCTBE
9 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O060011IeHre U cUCcTeMaTU3alus 3HAaHUN 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 Wrorosas koHTpOJIbHAS paboTa 1
101 HroroBast KoHTpoIbHAs paboTa 1
102 O0o01IeHre U CHCTeMAaTU3alns 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa HA 1
IJTIOCKOCTH M B IIPOCTpaHCTBE"
5 [ToBTropenue Temsl "CkansipHOE TPOU3BEICHUE 1
BEKTOPORB"
3 [ToBTOpenue Temsl "Boeruuciienne yria Mexmay 1
BEKTOpaMH B IIpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
IIPOXOJAIIEH uepe3 1Be TOUKH"
5 VYpaBHEHME MIJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaIUTHUYECKHE METO/IBI pacuéTa yriia Mexmay 1
MPSIMBIMU B MHOTOTPAaHHHKAX
1 AHaIUTUYECKHE METObI PAaCU€Ta yIiia MEXKIY 1
IIJIOCKOCTSIMM B MHOTOTPAHHUKAX
12 ®opMyita pacCTOSIHUSA OT TOYKH 10 TUIOCKOCTHU B 1




KOOpJMHATAX

HaxoxneHnue paccTosiHui OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CJIEJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
TIJIOCKOCTH, TIEPECEUEHUS IPSIMBIX U TIJIOCKOCTEH

19 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
napajuieJIbHbIE CEUYEHUS

20 [TapamrenpHbIe IPSIMBIE U IIJIOCKOCTH: PACYET
OTHOILIEHUN

21 [TapannensHble MPSIMBIE U TITIOCKOCTH: YTJIBI
MEXy CKPEIIUBAOIIUMHUCS MPSIMBIMU
[lepnenaukynsipHbIEC TPSMBIE U TNIOCKOCTH:

99 CTaHJapTHbBIE NTApbl MEPIEHAUKYISIPHBIX
MIJIOCKOCTEH U MPAMBIX, CHAMMETPUH
MHOTOTPaHHUKOB

93 [lepnenaukynsipHbIe TPSIMbIE U TUNIOCKOCTH:
Teopema O TpeX MeprneHIUKYIIpax

24 [TepnenguKkynsipHBIC TPSMBIE U TUIOCKOCTH:
BBIUHCIICHUS IJTMH B MHOTOIPaHHUKAX

o5 [ToBTOpEeHMeE: MIOMAAN MHOTOYTOJIbHUKOB,

dbopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS




noxoous

HOBTOpCHI/ICZ iomajin MHOI'OyroJibHUKOB,

26 (hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
no00us
[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,

27 (hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
noxoous
[Tnouaau ceyeHnit MHOTOTPAaHHUKOB: TIOIATN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKEeHHS TIOTO0MS
[Imomaau ceyeHnii MHOTOrPaHHUKOB: TUIOLIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
COOOpaKEeHHS TIOTO0MS

30 KonTponbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYCHUSI MHOTOIPaHHUKOB"

31 O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napasieNenuneaa

39 3amaun 00 yaBOEHUH Ky0Oa, 0 KBaJparype Kyoa; o
TPUCEKITUH yTiia

33 CrepeoMeTpHUYECKHE 3a]1a9H, CBSI3aHHBIC C
00BEMOM TIPSIMOYTOIIFHOTO TTapalIeIeITHITe A
[IpuknanHble 3a1a4u, CBSI3aHHBIE C

34 BbIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajuieNienunena

35 OO0BEM MpsAMOI TIPU3MBI

36 CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHEIE C
BBIUHCIICHHEM 00bEMOB MPSIMOM MPU3MBI

37 [TpuknanHbie 3a1a4m, CBSI3aHHBIC C 00BEMOM




IIPSIMOM IIPU3MBI

Brruncinenue 00bEMOB TEN ¢ OMOILBIO

38 onpeaenéHHoro uarerpana. O0bEM HaKIIOHHON
TIPU3MBI

39 Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpeaenéHHoro uurerpana. O6bEM Mupamu/Ibl

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

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

42 CrepeoMeTpuyecKHe 3aauu, CBSI3aHHbIE C
00BEMaMK HAKJIIOHHOW TTPU3MBI

43 CrepeoMeTpHUyecKHe 3aauu, CBI3aHHBIE C
o0BEMaMK MUPaMUIbI

44 [Tpuknagueie 3agaun no teme "OOBEMEBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MTPU3MBI

45 [Tpuknanueie 3anaun mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM MUPAMHU/IBI

16 [Ipumenenue 00bEMOB. BoluriciieHue paccToSHUS
710 TUTOCKOCTH

47 KonTtponbHas padora "O6béM MHOrOrpaHHuka"

48 [unuuapuyeckas IOBEPXHOCTh, 00pa3yrolue
HWINHAPUYECKON MOBEPXHOCTH

49 Hunuaap. [psamoit KpyroBod UIMHAP.
[Imomaae MOBEpXHOCTH HMJIMHAPA

50 Konnueckas moBepxXHOCTb, 00pa3ylomiue
KOHHYEeCKOoH nmoBepxHoctu. Konyc

51 CeueHure KOHYyca TUIOCKOCTHIO, TapAJIICTbHON




IIJIOCKOCTH OCHOBaHUA

Yceu€nnsiii konyc. M300pakeHre KOHYCOB U

52 YCE4YEHHBIX KOHYCOB
53 [Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
IIOBEPXHOCTU KOHYCa
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHON
MOBEPXHOCTH KOHYCa
CrepeoMeTpruyecKre 3aJjauu Ha JOKa3aTelbCTBO
55 1 BbIUMCIIEHUE, TIOCTPOCHUEM CEUEHUN
WINHAPA, KOHYyCca
CrepeoMeTpruyecKre 3aJjauu Ha JOKa3aTelbCTBO
56 U BBIYMCIIEHHE, IOCTPOCHUEM CEYEHU I
LHWINHApPA, KOHYyca
57 [TpuknagHeie 3a1a4n, CBI3aHHBIE C UIUHIPOM
58 [TpuknaaHble 33129, CBSI3aHHBIE C IFITHHIPOM
59 Cdepa u map
[epeceuenue cepbl U MIapa ¢ IOCKOCTHIO.
60 Kacanwue mapa u cdeps! mockocteto. Bug n
n300paxkeHue mapa
[lepeceuenue cepbl U Mapa ¢ MIOCKOCTHIO.
61 Kacanwue mapa u cdeps! miockoctsto. Bua n
n300paxkeHue mapa
62 VYpaBuenue coepsl. [Tnomans cheps! u e€ yacreit
63 Cummerpus chepsl u mapa
CrepeoMeTpruyecKHe 3aJjaui Ha JOKa3aTeIbCTBO
64 Y BBIYHCIICHUE, CBSI3aHHbIE CO cepoil U mapom,
MIOCTPOCHHEM UX CEUEHHH MIOCKOCTHIO
65 CrepeomeTpryecKue 3aa4u Ha I0Ka3aTeIIbCTBO




Y BBIUMCIICHHE, CBSI3aHHBIE CO cepoil U mapom,
MIOCTPOEHUEM HUX CEYEHHH MIOCKOCTHIO

[TpuknanHbie 3a1a4m, CBsI3aHHBIC CO chepoii u

66
apom
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIYMCIICHHS B OKPY)KHOCTH, CTaH/IapTHHIE
noxoous

68 PaznuuHple KOMOMHAIIMY TET BPAILICHUS U
MHOT'OTPaHHUKOB

69 3anauu o teme "Tena v MOBEPXHOCTH
BparieHus"

70 3agaum o Teme "Tena 1 MOBEpXHOCTH
BpaieHus"

71 Kontponbnas padota "Tena u moBepXHOCTH
BpauieHus"

7 O6neém mumuHapa. Teopema 06 00bEME PSIMOTO
HUATUHIPA

73 Brrunciienne 00bEMOB TEJI C TOMOIIIBIO
ornpenenéHHoro uHrerpana. O0sEM KoHyca

74 [Tmomaayn 60KOBOM ¥ MOTHOM MOBEPXHOCTH
KOHYyca

75 CrepeomeTpruuecKue 3aa4u, CBsI3aHHbBIC C
BBIYUCIICHHEM 00BEMOB ITUITMHAPA, KOHYCA

76 [Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILIA 1M TTOBEpXHOCTEN Ten"
O065BEM mapa u mapoBoro cekropa. Teopema 00

77 o0Béme mapa. [Tnomans chepsl.

CrepeoMeTpHuueCcKUe 3a7jaui, CBSI3aHHBIE C




BBIYHCIICHHEM 00BbEMOB TI1apa, MapoBOTO
CerMEHTa ¥ IapOBOTr0 CEKTOPa

78

[Mpuknanueie 3aaa4un mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM I1apa M MII0MIAIBI0
cdepbl. COOTHOMIEHUS MEXKTY TUIOIIAISIMA
MOBEPXHOCTEH U 00hEMAMHU MTOTO0HBIX TET

79

80

81

[Tono6uble Tena B mpocTpaHcTBe. M3MeHeHue
o0béMa ipu mogoouu. CrepeoMeTprudecKkue
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