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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEAHETO OOIIETO
o0Opa3oBaHMsl, TaK KaKk 00ECIeYnBaeT BOZMOKHOCTh U3yUEHUS JUCLHUIIIIMH €CTECTBEHHO-
HAay4YHOM HAIpaBICHHOCTH W IIPEAMETOB T'yMaHUTapHOro HuKia. IlockonbKy
JIOTHYECKOE MBIIUIEHHE, (HOPMUPYEMOE NPU M3YYEHHH OOYYarOIIMMHCS TOHSATHIHBIX
OCHOB T€OMETPHUH, IPHU JI0KA3ATEIBCTBE TEOPEM M MOCTPOEHUM LENOYKH JIOTHYECKUX
YTBEPKJICHUA TIPH PEIICHHMH TE€OMETPUYECKHX 3a7ady, YMEHHE BBIABUTaTh U
OIPOBEPraTh THUIIOTE3bl HEIOCPEACTBEHHO MCIOJB3YIOTCS IIPM PEIICHWHM 3a]a4
€CTECTBEHHO-HAYYHOI'O IIUKJIa, B YACTHOCTH (PU3NYECKUX 3a]a4.

[lear ocBoeHus mporpammbl ydeOHOTO Kypca «l'eoMeTpusi» Ha yriayOia€HHOM
YPOBHE — Pa3BUTHE HMHAWBUAYAJIbHBIX CIIOCOOHOCTEH OOyYaromIuxcs MpU HU3yYEHUU
T€OMETPHUH, KaK COCTaBISIOIIECH peaMEeTHON o0nacTu «MareMaTtuka U MH(POpMaTUKa»
yepe3 o0ecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiyOOKHUX
reOMETPUYECKUX 3HAHUN U JEHCTBUM, CIEMPUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS
YCHEIIHOTO0 MPO(PECCHOHAIIBHOIO 00pa30BaHMs, CBS3aHHOIO C HCIHOJb30BaHUEM
MaTE€MAaTUKH.

[TpuoputreTHpIMM 3alayaMH  Kypca TE€OMETpUM Ha YriyOJEHHOM YpOBHE,
pacIIMpPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:
® DAaCIIMpPEHUE MPEICTABICHUS O TEOMETPUM KaK 4YacTM MHMPOBOM KyJIbTYypbl H

(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

e (opMUpOBaHME MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O Ba)KHEHIIMX
MaTEMaTUYECKUX MOJEIIAX, MO3BOJISIOUIMX OINUCHIBATh U HU3y4yaThb Pa3HbIE SBJICHUS
OKPYXaIOIEro MUpPa, 3HAHUE MOHATUUHOIO ammapara no pasaeny «CrepeomeTpus»
y4eOHOTro Kypca reOMeTpHH;

e (GopMHpOBaHHE YMEHHUS BIAJAETh OCHOBHBIMU MOHSATHUSIMH O MPOCTPAHCTBEHHBIX
¢urypax u MX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TeOpeM, (HOpPMYlT U yMEHHE HX
NPUMEHATh, YMEHHS J0Ka3bIBaTh TEOPEMbl M HAXOJIUTh HECTAHIAPTHBIE CIOCOOBI
pelieHus 3anay;

e (GopMHpOBaHHE YMEHHUsSl pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B pEalbHOM MHpE
MHOTOI'PAaHHHKH U TeJla BpAaEHUs, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIIH;

e (GopMUpOBaHHE TOHUMAHUS  BO3MOXHOCTH  aKCHOMATHYECKOIO  TOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (opMHupoBaHHE MOHUMAHHUS POJM AKCHOMATHKU TpU
MPOBEJACHUYN PACCYKICHUN,

e (opMupOBaHKME YMEHUS BIAJETh METOJAMHU J0KA3aTEIbCTB U AITOPUTMOB PEIICHHUS,
YMEHUS UX NPUMEHSATH, IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B XOJAE PEILICHHUS
CTEpEOMETPUUECKUX 3aJa4 U 3a/1ay C MPAKTUYECKUM COJIepKaHueM, (pOpMUPOBAHNE
OpeICTaBiICHUS O  HEOOXOAMMOCTH  JIOKa3aTeabCTB  NpU  OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPKACHUI U POJM aKCHOMATHKH B MPOBENCHHUM JETYKTHBHBIX
paCCYXICHUI;



® Da3BUTHE U COBEPIICHCTBOBAHUE WHTEJIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN
oOy4Jaronmxcsi, IO3HABATEJIbHOW  AKTHUBHOCTH, HCCIEIOBATEIbCKUX  YMEHHUI,
KPUTUYHOCTH MBILIUICHHS], UHTEPECA K U3YUEHUIO T€OMETPUN;

e ¢dopMupoBanue (yHKIIMOHATBLHOW T'PAaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH: YMEHUS
pacno3HaBaTh MPOSIBICHUS TEOMETPUUECKUX OHIATHI, 0OBEKTOB M 3aKOHOMEPHOCTEM
B peaJbHBIX KU3HEHHBIX CUTYalUSIX U MPU U3YUYEHUU JPYTUX YUEOHBIX MPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJECIMPOBAHUS PpPeabHBIX
CUTYallUii, UCCJIENI0BAaHUA IOCTPOEHHBIX MOJENEH, HWHTEPIPETALMH IMOJTYYEHHBIX
pE3yNbTATOB.

OCHOBHBIMH COJIepKaTEIbHBIMU JIMHUSIMH yueOHOTO Kypca «I'eomerpusi» B 10-11
Kkiaccax ABISIOTCS: «lIpsiMble M IUIOCKOCTH B IMPOCTPAHCTBE», «MHOTOIrpaHHUKHY,
«Tena BpameHus», «BeKTOopbl W KOOPAWHATHI B IPOCTPAHCTBE», «JIBUKEHUA B
IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSIMIY», PEIICBAHTHBIMU T'€OMETPUH Ha yriyOonéHHOM ypoBHe oOyudenus B 10-11
KJIaccaX, OTHOCUTCA KO BCEM COJIEp)KAaTEelIbHBIM JIMHUSAM Y4eOHOro Kypca, a
(bopMHpOBaHUE JTOTUYECKUX YMEHUHN paclpeneseTcss HE TOJBKO MO COAECPKATEIbHbIM
JUHUSM, HO W 1O rogam oOyudenus. ConepkaHue 0Opa3oBaHUs, COOTBETCTBYIOIIEE
NpEeIMETHBIM  pe3yJibTaTaM  ocBoeHHs — DenepanbHOM  paboueld  MPOrpaMMbl,
pacnpenenéHHbIM 1Mo TojgaM OOy4eHHSs, CTPYKTYPUPOBAHO TaKUM OOpa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TNPUHIMIHAIBHBIM  BOMpOCaM  OOydYaromuecs  0oO0palainuch
HEOJHOKPATHO. OTO TMO3BOJIIET OpPraHU30BaTh OBJAJECHUE TIE€OMETPUUYECKUMU
NOHATUSIMA W HaBbIKAMHM TIOCIEAOBATENIbHO W MOCTYNATEIbHO, C COOJNIOACHUEM
NPUHIIMIIA TMPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY
T€OMETPUYECKUX TPEACTABICHUM OOyUYarOIIMXCs, pactiupsisi u yrayomnsis e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBA3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

e co31aTh ycnoBus Ui AuddepeHuanuu oOy4eHus, MOCTPOCHUST MHANBUAYATbHBIX
o0pa3oBaTeNbHBIX MPOrpaMM, OOECHEUYHUTh YIITyOJIEHHOE M3Yy4YeHHE T€OMETPUHM Kak
COCTaBJISIIONIEH yueOHOTro nmpeameta «MaremaTnkay;

® TIOATOTOBHUTH OOYYAIOIMIMXCA K TPOJOJDKEHUIO HM3YyUYCHUS] MATeMaTHKA C YYETOM
BbIOOpa Oynmymiet mpodeccuun, obecrieuynBasi MPEEMCTBEHHOCTh MEXKIAY OOIUM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha u3ydenue yuebHoro kypca «I'eomerpusi» B 10 ki1acce Ha yriryOJIEHHOM YpPOBHE
orBoauTtcst 102 yaca (3 yaca B HeZIEIIO).



COAEPXKXAHUE OBYUEHUA

10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHUSI CTEPEOMETpUU. Touka, mpsiMasi, MIIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATHYECKOM NOCTPOEHUHU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUH U
CJIIEACTBUS U3 HUX.

B3auMHOe pacnosiokeHue mpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKaroLIuecs,
IapajuleNIbHble U CKpeluBaromuecs npsmele. [Ipu3Haku CKpeIMBaIOMUXCA MPSMBIX.
[TapannenbHOCTh NMPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MAPAJLICIBHBIE NPSMBIE B
IIPOCTPAHCTBE, NAapaJUIEIIBHOCTD TPEX MPAMBIX, MAPAJIIEIBHOCTD IIPAMON U IIJIOCKOCTH.
[TapannenpHOoe M LEHTpaJIbHOE MPOEKTHUpOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOMCTBAa MapajUIeIbHOTO MpOeKTHpoBaHUs. M300pakeHue Quryp B mnapauieabHOU
IIPOCKIMHU. YTIJbl C COHAIPaBICHHBIMH CTOPOHAMH, YIOJ MEXKAY IPSMBIMH B
pocTpancTBe. llapannenbHOCTh IUIOCKOCTEW: MapaJUICIbHBIE IUIOCKOCTH, CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocrelinie npocTpaHCTBEHHbIE (PUTYpBI HA MIIOCKOCTH:
TETpasap, NapajIeIeuIIe]], IOCTPOCHUE CEUCHUM.

[leprieHIUKYJISIPHOCTh NPSAMOM M IUIOCKOCTH: TEPIEHAUKYJISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIIEIBHBIE U NMEPIECHINKYJIAPHbIE K IJIOCKOCTH, MPU3HAK
MEPIEHNKYJIIPHOCTA NMPSIMOM M IUIOCKOCTH, T€OpeMa O NPSIMOM NMEPNEHINKYJISPHOU
II0CKOCTH. OpTOroHanpHOE MpOEKTUpOBaHWE. IlepneHAMKYJIAp U  HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE OT IPSAMOU A0 IIJIOCKOCTH, IIPOCKLIUS
burypsl Ha IIJIOCKOCTb. [leprieHIUKYIISIPHOCTD IJIOCKOCTEMN: IIPU3HAK
MEPIEHAUKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX MepHeHIUKyIspax.

VYrabel B IPOCTPAHCTBE: YIOJI MEXKAY NMPAMOM M IUIOCKOCTBIO, ABYTPAHHBIN YIOJI,
JIMHEWHBIA yToJ JIBYTpaHHOTO yria. TpéXrpaHHbIi U MHOTOrpaHHbie yribl. CBoiCTBa
IUIOCKUX YIJIOB MHOrOrpaHHoro yria. CBoilcTBa IUIOCKMX MW JABYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB JJISI TPEXTPAHHOTO YTJIA.

MHororpaHHuKH

Buasl MHOrOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npusMa, npsiMas U HaKJIOHHAsl MPU3MbI, OOKOBas W IMOJIHAS MOBEPXHOCTb MPHU3MBI.
[Tapayienenunen, TpsSMOYTOJIbHBIA Tapajuleenunes; U ero cBorkcTtBa. Kpardaitmme
IIyTH Ha MMOBEPXHOCTU MHOTrOrpaHHuka. Teopema Oinepa. [IpocTpaHcTBEeHHas TeopeMa
[Tudaropa. [Mupamuga: n-yronapHas nupamuja, NpaBUibHAasg U yCEUEHHAs MUPAMUIIBI.
CpoiictBa pébep © OOKOBBIX TpaHEH TMpaBWIbHOW mHpaMuibl. [IpaBuUIbHBIC
MHOTOTPaHHHMKH: TpPAaBWIbHAs IPU3MAa W IPaBUJIbHAS NUpaMuAa, M[paBUJIbHAS
TpeyroJibHasi MUpaMUjia U MPaBUIbHBIN TeTpasp, KyO. IlpencraBnenue o mpaBUIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAYAP U UKOCAIP.

Brruncnenmne 31eMeHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yrisl. [lnmomansb
OOKOBOW MOBEPXHOCTH U MOJHOW MOBEPXHOCTH NPSIMOU MPHU3MBI, IUIOL[ab OCHOBAHMIA,
TeopemMa 0 OOKOBOW MOBEPXHOCTH TpsiMOid Tipu3Mbl. [1omans 60K0BOI MOBEPXHOCTH U
IIOBEPXHOCTH IIPABUJIbHOM IMMPAMUJIBI, TEOPEMA O IUIOLIAA YCEUEHHON TUPAMUIBI.



CummeTpuss B NOPOCTPAHCTBE.  DJIEMEHThl ~ CHUMMETPUM  TPABUIIBHBIX
MHOTOTpaHHUKOB. CHMMeETpuss B  MPaBWIbHOM  MHOTOIPAHHUKE: CHUMMETPUS
Mnapajuieyenunea, CHMMETPHUS MPABAIBHBIX MOPU3M, CHMMETPUS IPABUILHOU
MUPAMUJIBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsITHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, [JIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHAMNPABICHHBIE W MPOTHUBOIOJIOKHO HAIPaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. JIEWCTBHSI C BEKTOpAMU: CIIOKECHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uuciio. CBOMCTBa
CIOXXEHUsSI BEKTOpoB. (CBOWCTBA YMHOXEHHUSI BEKTOpa Ha uucio. I[lonarue
KOMIUJIAHAPHbIE BEKTOPBI. [IpuM3HaK KOMIIAaHApHOCTH TPEX BEKTOpOB. IIpaBuio
napajenenunena. Teopema O pa3loXKEHUM BEKTOpA MO TPEM HEKOMIUIAHAPHBIM
BekTOopaMm. IIpsiMoyrosnpHass cucremMa KOOpJAMHAT B MpocTpaHcTBe. KoopauHathl
BekTOpa. CBs3b MEXAY KOOpAMHATAMU BEKTOpA M KOOPJAMHATAMHM TOYEK. Y TOJ MEXIY
BekTOpaMu. CKaJISIpHOE IPOU3BECHUE BEKTOPOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOPMHPOBAHHOCTh TPAXKIAAHCKON TO3WIMK OOYYaroerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO WJICHAa POCCHICKOTO OOIIeCTBa, MPEJACTaBICHUE O MaTEeMaTHYCCKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBJICHUM, TPOLIETYP FPAKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCH U JIPYro€), YMEHUE B3aUMOJCHCTBOBATh C COIMATLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIIMSIMU U Ha3HAYCHHUEM,;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUMCKON TpaXTaHCKOW HACHTUYHOCTH, YBAXEHUS K
MPOIUIOMY W HACTOSIIEMY POCCHICKOW MaTEeMaTHKH, LEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUICKUX MAaTEMaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI,
WCIIOJIb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKax, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JyXOBHBIX IEHHOCTEHl POCCHIICKOTO Hapoaa, CcHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TOBEJCHHUS, CBSA3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTUKEHUW HAYKU U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3cTeTH4eCcKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIKOYAsA HSCTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEUICHUN, PACCYKIEHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMaTUYECKHWE 3HAHUS B HMHTEpecax
3I0pOoBOTO W 0e30macHOro o0Opasza >KWU3HHW, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE MHTaHWE, COAJAaHCUPOBAHHBIA PEXKUM 3aHATHA M OTIbIXa,
peryispHas Guznueckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE TIPHU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIILHON IESITEIBHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYIly, OCO3HAHUE IIEHHOCTU TPYAOJIO0HUsS, HHTEPEC K Pa3IMIHBIM
chepam TPOPECCHOHAIIBHON JEATETbHOCTH, CBS3aHHBIM C MaTEMaTUKOW © e
NPWIOKEHUSIMUA, YMEHHUE COBEpILIATh OCO3HAHHBIA BBHIOOp Oyayiield npodeccun u
peann30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIaHbI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTH4eCKOMy OOpa30BaHHMIO W CaMOOOpPa30BAHHIO HA MPOTSHKCHUM BCEU >KU3HM,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTHUUECKUX 3a/1ad MaTeMaTUYECKOM
HaIpaBJICHHOCTH;



7) 3K0JI0rHYecKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTH IKOJIOTHYECKOW KYJIbTYphl, IOHUMAHHUE BIIMSHHS COIHAIBHO-
SKOHOMHMYECKUX TMPOIECCOB Ha COCTOSHUE NPUPOJHON U COLMAIBHOM Cpefbl,
OCO3HAaHHUE TJI00AJLHOTO XapakTepa »JKOJOTMYECKUX NpoOjeM, OpHUeHTaIlus Ha
MIPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JJIsi pelieHus 3a7ad B 00JIaCTH OKpY’Karomien
Cpelbl, MUIAHUPOBAHUE TMOCTYNKOB M OIEHKHM HMX BO3MOXHBIX TOCIEICTBUN s
OKPYKarOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAYKW U OOIIECTBEHHOM MPAKTHUKH, TOHUMAaHUE MaTEMaTHUYECKON HAyKH Kak
chepbl UeTTOBEUECKOUN JIEATEIbHOCTH, ATAINIOB €€ Pa3BUTHUS U 3HAUYMMOCTH JJI Pa3BUTHUS
UBWIN3ALNK, OBJIQJCHUE S3bIKOM MaTEMAaTUKM U MaTEMAaTHYECKOM KYyJIbTYpOl Kak
CPEJACTBOM  IIO3HAHUS  MHpPA, TOTOBHOCTb  OCYIIECTBIISITh  MHPOCKTHYIO U
HCCJICIOBATENbCKYIO ACATEIILHOCTh UHAMBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue aeiicTBU:

® BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC MTPU3HAKA MATEeMATUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXAY MOHATUAMH, (POPMYITUPOBATH OMPEEICHUs MOHITHH,
yCTaHABJIMBATh CYHIECTBEHHBIH TMPU3HAK KJIaCCU(UKAIMKM, OCHOBAHMS  JUIS
000011IeHNS U CPAaBHEHUSI, KPUTEPUHU TIPOBOJIUMOTO aHAIIN3A,;

® BOCIPUHUMATH, ((OPMYJIUPOBATH U MPEOOPA3OBLIBATH CYXKIACHUS: YTBEPAUTEIbHBIC U
OTpHULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

® BBISIBJISITh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTUBOPEYHUS B
dakTax, JaHHBIX, HAOIIOJEHUSIX W YTBEPXKICHUSX, MpeajaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

® JleJaTh BBIBOJIbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIIOUYECHUM, YMO3AKIIOUEHUH 10 aHAJIOTHH;

® MPOBOJUTHL CAMOCTOSITEIBLHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHUMN
(IpsiMble ¥ OT TMPOTHBHOTO), BHICTPAMBaTh apryMEHTALUIO, TPUBOAUTL MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBO/IBI;

® BBIOMpATH CrOCOO perieHus yuyeOHOUW 3amaun (CpaBHUBATH HECKOJIBKO BapHAHTOB
pemieHusi, BbIOMpaTh HauOoee TMOAXOMAMUNA ¢ Y4ETOM  CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

® HCMOJB30BaTh BOMNPOCHI KAk  HCCIEOOBATEIbCKUA  WHCTPYMEHT  ITO3HAHMA,
bopMyaMpoBaThH BOIIPOCHI, bukcupyroume MIPOTUBOPEYHE, npo0iemy,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO
MO3UIINI0, MHEHUE;



® IPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM OJKCIIEPUMEHT, HCCIEIOBAHUE I10
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SBJIEHMS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 0ObEKTaMHU, SIBICHUSMU, IPOLECCAMU;

® CaMOCTOSITEIbHO (OPMYJIMPOBAaTh OOOOIEHUS ¥ BBIBOJALI IO  pe3yJbTaTaM
NPOBENEHHOIO  HAOMIOJIEHUS,  MCCIECJOBAaHUSA,  OLEHUBATh  JIOCTOBEPHOCTH
MOJyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

® IIPOTHO3MPOBATh BO3MOXKHOE  pa3BUTUE IIpoliecca, a TaKXKe  BbLIBUIaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ nunopmanmeii:

® BBIIBIITH Ae(PUINTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJI1 OTBETA HA BOIPOC U
JUTSl peLIEeHUs 3a/1a4u;

e BpIOMpaTh WH(GOPMALMIO U3 HMCTOYHMKOB pPAa3jIMYHbIX THUIOB, AaHAJIU3UPOBATh,
CUCTEMAaTHU3UPOBaTh U MHTEPIPETUPOBATh UH(POPMALIMIO PA3INYHBIX BUAOB U (OpM
IIPE/ICTABIICHHUS;

® CTPYKTYpUPOBaThb HMH(POPMALMIO, TPEJICTAaBIATh €€ B pa3nyHbX (opmax,
WLTIOCTPUPOBATH TpaUUeCcKH;

® OIICHMBATh HAAEKHOCTh HHPOPMALMH IO CAMOCTOSTENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS
Oo0wmenne:

® BOCIPUHUMATh U (POPMYIHPOBATH CYXJACHUS B COOTBETCTBUHU C YCIOBHUSIMH U LIETAMU
OOIIeHUs, SICHO, TOYHO, IPAMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCbMEHHBIX ~ TEKCTaX, JlaBaTb MOSCHEHUS 10 XOAYy PpElIeHHs 3aJaud,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

e B XOJ€ OOCYXIEHHs 3aJaBaThb BOIPOCHI IO CYILECTBY OOCYKIaeMOW TEMBI,
npo0JieMbl, perraeMoi 3a/1aui, BbICKa3bIBaTh UACH, HAlIEJICHHbIC HA MIOMCK PEIICHHUS,
COMOCTAaBISAITh CBOM CYXACHHUS C CYXKICHHUAMHM JIPYTHX YYACTHUKOB JHaiora,
OoOHapy>KWBaTh pa3iu4We U CXOJCTBO TMO3WIMI, B KOPPEKTHOH (Qopme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

® MPEACTABIIATh pE3YyJbTAThl PEIICHUS 3aJayd, DSKCIIEPUMEHTa, HCCIIEIOBAHMS,
MIPOEKTa, CAMOCTOSATEIBHO BBIOMpaATh (opMaT BBHICTYIUICHUS C Y4E€TOM 3ajad
NpEe3eHTAlUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
COCTABJISITh IIJIAH, aJTOPUTM pENICHUs 3a7a4d, BbIOMpATh CIOCOO pEIIeHHS ¢
y4€TOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpPMALIUU.



CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:
BIIAJICTh HABBIKAMHU TIO3HABATEIHHOW pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEHUCTBUM U MBICTUTENBHBIX MPOIECCOB, MX pPE3yJabTaTOB, BJIAaJETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca M pe3yibTaTa PEIIeHUS MaTeMaTH4eCcKon
3aJlaui;
NPEABUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEUICHUU 3a/1a4l, BHOCUTD
KOPPEKTHUBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWIEHHBIX
OINOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIICHWBATh COOTBETCTBHE pe3yJbTaTa IEIU W YCIOBUSM, OOBSICHATH NPUIUHBI
JTOCTIDKCHHSI WUIH HEOCTYDKCHHS PE3yJbTaTOB JEATECILHOCTH, HAXOAWTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIBHOCTD:
MOHUMATh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHJAHONW U MHAUBUAYATbHOU PabOTHI
IpU pEelIeHUW Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM JI€ATEeIhHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, pacmhpenenarth BUIbl padoT,
JIOTOBAapUBaThCsA, OOCYKIaTh MPOLECC W Pe3yabTar padoThl, 0000UIaTh MHEHHUS
HECKOJBKHX JIFOJIEH;
y4acTBOBaTh B TPyHmHoBbeIX (opmax paboThl (0OCykaeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U HHBIE), BHITIOIHATH CBOIO YacTh PabOThl U KOOPJAUHUPOBATH
CBOM JICHCTBUSA C IPYTMMH YJC€HAMU KOMaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIaa B
oOmuit  MpOAYKT MO  KpUTepusM,  CHOPMYJIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:
cBOOOIHO ONEPUPOBATH OCHOBHBIMH MOHATHUSMU CTEPEOMETPHUH P PEIICHUU 3a/1a4
Y TIPOBEICHUN MAaTEMaTHUECKUX PacCy KICHUI;
OPUMEHATh AaKCHOMBI CTEPEOMETPUU M CJEACTBUA U3 HHUX TMPU PEIICHUU
reOMEeTPUYECKUX 33/1a4;
KJIACCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE, TIOCKOCTEN
B IIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;
cBOOOHO OMEPUPOBATH MOHATHUSMH, CBSI3AHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B TIPOCTPAHCTBE, MEXKIY MPSIMON U TUIOCKOCTHIO;
CBOOOTHO OTIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
cBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMHJa,
IPSIMOYTOJIBHBIN NapaJlIesienuIe, Kyo);
KJIaCCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOUpAsi OCHOBaHUS IS Kilaccu(ukamm,
cBOOOJHO OINEpPUPOBaTh MOHATUSMH, CBSI3AHHBIMH C CEYEHHMEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO;



BBINIOJIHATH MapajijlesIbHOEe, LIEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE (DUTYD
Ha TUIOCKOCTb, BBIMIOJIHATH U300pakeHus1 GUTYp Ha TUIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB Pa3IUYHBIMA METOJAMU, BBIIIOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJI CBEpPXY, COOKY,
CHU3Y;

BBIYHCIIATh IUIONIAJM TIOBEPXHOCTEM MHOTOIpaHHUKOB (Mpu3Ma, MUpamMuia),
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyIT;

CBOOOJHO OMEpPUPOBATh TMOHATUSIMHU: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh U
MJI0CKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (UTYPHI;

CBOOOJHO ONEPUPOBATH NOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpJAWHATaM
B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HAJl BEKTOPAMH;

pemarb 3a7a4d Ha JI0Ka3aTEJIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH M HaXOXJICHHE
F€OMETPUYECKUX BEIWYMH, TPUMEHSAS] HM3BECTHBIE METOJbl MpPHU  PEIICHUU
MaTEMaTUYECKHX 33/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH;

IIPUMEHSATH IIPOCTEUIIINE [IPOIPAMMHBIE cpeacrna 151 AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1aY;
U3BJEKAaTh,  IpeoOpa3oBbIBATH M HWHTEPHPETUpPOBATH  HHGOpPMALUIO O

MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTekax u
pUCYHKaX;

IIPUMEHATH IIOJIy4YEHHBbIE 3HAHHWS Ha IIPAKTUKE: CPaBHMBAaTh W AaHAJIU3UPOBATH
peanpHble CUTYallUU, IPUMEHATh U3YUYEHHbIC ITOHATHUS B IPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu cHhOpMyIHUPOBAHHON MPOOIIEMBI, MOAEINPOBATH PEATIbHBIE CUTYALIUU
Ha S3bIKE TE€OMETPUM, HCCIEAO0BATh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUH M TEOopeM, ammapara ajireOpbl, pelarb MPaKTUYECKUe
3a/1a41, CBSI3aHHBIE C HAXOKIECHUEM IT€OMETPUUECKUX BEJINYUH;

UMETh MpEeJICTaBICHUs] 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU KaK COCTaBHOU
yacTh (PyHJAaMEHTa Pa3BUTHUS TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N KosaunuyecrBo yacos
[1]
) HaumeHnoBaHue pa3esioB 1 TeM IPOrpaMMBbl KontpoibHbie
n/n Bcero
padoTsbI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3aumHoe pacnionoxeHue npsiMbIxX B IPOCTPAHCTBE 6 1
3 [TapannensHOCTh MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE 8
4 [IeprieHIUKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEH B o5
MIPOCTPAHCTBE
5 Vbl U paccTOssHUS 16 1
6 MHororpaHHUKH 7 1
7 BexTops!l B mpocTpaHcTBE 12
8 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUHT 5 2
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 6




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

Jlara
U3YYEeHUS

OcHoBHBIE TpaBUIIa N300pAKEHUS HA PUCYHKE
IJIOCKOCTH, NMAapaJIJIENIbHBIX MPSMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

[TonsTHA cTepeoMeTpun: TOUKa, Ipsimas,
IJIOCKOCTB, MPOCcTpaHCTBO. OCHOBHBIE MpaBuiIa
n300pakeHNs Ha PUCYHKE TUIOCKOCTH, Mapa-

JIEJIbHBIX MPSMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ToHsTHSA: TIEpeceKaroNuecs MIOCKOCTH,
MEPECEKAIOIINECs MPsAMasi U TIOCKOCTb;
MOJIYITPOCTPAHCTBO

IToHsATHSA: TIEpECEKAIONIUECS IIOCKOCTH,
[IEPECEKAIOIINECS MPsAMast U IIOCKOCTb;
MOJIYITPOCTPAHCTBO

MHororpaHHHKH, U300paKeHHE TPOCTEUTITHX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMCTPHHU U IICPBBIC CIICACTBUA U3

HHUX

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC CICACTBUA U3

HHUX

AXCHOMEI CTCPCOMCETPHHU U IICPBLIC CIICACTBHA U3

Hux. CriocoObl 3a1aHUs TIPSIMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS MPSMBIX U
TIOCKOCTEHN

10

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0pakeHune nepecedeHust moaydeHHbIX
IJIOCKOCTEH. PackpammBanie mOCTPOSHHBIX
CEUCHUIM Pa3sHbIMHU [IBETAMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peéopa.
N300paxeHnue nepeceueHus: NOTy4YeHHBIX
IJIOCKOCTEH. PackpammBanie mOCTPOSHHBIX
ceueHuu Pa3HbBIMH IBETAMU




12

13

14

N300paskeHne ceueHui mupaMuabl, Kyoa u
HPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 ux péopa.
H300paxkeHue niepeceyeHusl MOTy4eHHBIX
II0CKOCTEH. PackpanimBanue noCcTpOSHHBIX
CEeUYeHHI pa3HbIMHU LBETAMH

N300pakeHne ceueHnil mupaMuabl, Kyoa u
HPU3MBI, KOTOPBIE MPOXOJIAT uepe3 ux péodpa.
H300paxkeHue riepeceyeHusl MOTy4eHHBIX
II0CKoCcTel. PackpanmBanue noCcTpOSHHBIX
CEeYeHHI pa3HbIMHU LBETAMH

Meton ciieioB Uil IOCTPOEHUS CEUEHUI

15

16

Merton cite0B U1l IOCTPOEHUS CEUECHUN.
CaoiicTBa niepece4eHn IpsIMbIX U MJI0CKOCTEN

MeTon crie1oB ISl IOCTPOSHUS CEUSHUH.
CBoiicTBa niepeceuyeHnid MPSAMbIX U IJIOCKOCTEHN

17

[TocTpoenue ceueHuii B mupamuae, Kyoe 1mo Tpém
ToukaM Ha péopax. CozraHne BEIHOCHBIX
YepTeIKeW U 3aIKCh [Iar0B MOCTPOCHUSI

18

19

20

21

[TocTpoenue ceueHuii B mupamuie, Kyoe 1mno Tpém
TouykaM Ha p&opax. Co3naHue BEIHOCHBIX
LICpTe)KCI\/'I 1 3alMCh IIaroB MOCTPOCHU A

ITocTpoenue ceuenuii B mupamuse, Kyoe 1no Tpém
ToukaM Ha p&opax. Co3naHue BEIHOCHBIX
YEepTEKEH U 3aMKCh IIAroB NOCTPOECHUS
ITocTpoenue ceuenuii B mupamuze, Kyoe 1o Tpém
ToukaM Ha péopax. Coz/iaHre BEBIHOCHBIX
YepTeKer U 3alKCh I1aroB NOCTPOCHUS
[ToBrOpenue mrannmerpun: Teopema 0 Ipornop-
LUOHAIBHBIX oTpe3kax. [logobue TpeyroabHUKOB

22

23

24

[ToBTOpenne mnanumerpun: Teopema MeHnenas.
PacueTrl B ceueHUsIX Ha BEIHOCHBIX YCPTEIKAX.
Hcropus pa3BUTHS IIIAHUMETPUU U CTEPEOMETPUHU

KonrtponsHas pabora
"Akcuomel crepeomerpun. CeueHus"

Bzaumuoe PacCIoJIOKCHHUEC IPAMBIX B
IIPOCTPAHCTBC. CerI_I_[I/IBaIOIJ_II/IeCH MpsMBIC.
HpI/I3HaKI/I CKPCHIMBAIOIIHNXCA MTPSAMBIX.
HapaHJ'IeJ'ILHLIC MpsAMBIC B IPOCTPAHCTBC

25

Teopema o CynieCTBOBaHMH U €AMHCTBEHHOCTH
IIPSIMOY NapaJlJIEIbHOU TaHHOU IIPSIMOH,
MIPOXOAAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE
JIeXalle Ha TaHHOU IpsMoit. Jlemma o
[IEPECCUCHUH MapAIUICIIBHBIX MPIMBIX
IJIOCKOCTBIO




26

[TapamtenpsHOCTB Tpex MpsMbIX. TeopeMa o TpEx
HapajuIeIbHBIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOWCTBA MapaJUICIbHOTO MPOSKTUPOBAHMSL.
N306pakenue pa3HbIX (GUTyp B mapasienabHON
POEKIUH

28

29

30

31

[MenTpanbHas nmpoekuus. Yroi ¢
COHaIIpaBJICHHBIMU CTOPOHAMMU. Yrona MCKOY
MMpsAMBIMHA

3agaun Ha J0KA3aTelnbCTBO U UCCIIEI0BaHME,
CBSI3aHHBIE C PACIIONIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[ToHsATHS: MapauIeTIbHOCTD MPSMOM M TUIOCKOCTH B
npoctpancTBe. [Ipu3HaK napaieIbHOCTH MPSIMON
U wiockocTy. CBOMCTBA MapaJlJIEIbHOCTH MPSIMOM

M IIJIOCKOCTH

FGOMeTpI/I‘leCKI/IC 3aJa4i Ha BBIYHCIICHHUC U
A0Ka3aTcC/IbCTBO, CBA3AaHHBIC C IIAPaIJICIIbHOCTBIO
IpsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBC

32

ITocTpoeHne ceueHns, IPOXOIAIIETO YePes3
JAHHYIO TIPSIMYIO Ha 4epTEeke U NapajIeIbHOTO
Ipyrow npsMou. Pacyér orHomenuin

33

34

35

36

[TapamiensHas NpoeKLHsl, IPUMEHEHHE IS
MOCTPOEHUSI CeUCHNH KyOa U MapaieNenumnesa.
CaoiicTBa napaienenumnena u nNpu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/BHaKI/I
mapajiyiCJIbHOCTH IBYX IUIOCKOCTEH

TeopeMa 0 mapanienbHOCTU U €AUHCTBEHHOCTHU
MIJIOCKOCTH, MPOXOJSIEH Yepe3 TOUKY, HE
MIPUHAJUICKAIYIO JaHHOU MIIOCKOCTHU U CJIEICTBHS
u3 Heé

CBolicTBa mapajuIeNIbHBIX TUIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUCHHUS IIPU
[IEPECCUCHUH IBYX NapaJlIEIbHBIX IIJIOCKOCTEN
TpeTben

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX, 3aKII0UYEHHBIX
MEXy NapauIeIbHBIMU IIJIOCKOCTIMHU; O
nepececuCHumn HpﬂMOﬁ C ABYM MapalJICIIbHBIMU
IIJIOCKOCTSIMU

38

[ToBTopenue: Teopema I[udaropa Ha mmockocTu

39

IToBTOpEHME: TPUTOHOMETPUS MIPSMOYTOJIBHOTO
TPEYrOJbHUKA




CoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO

40 napajulesIenune1a

41 Boruncnenue MH 0Tpe3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuieenuIee
IlepneHIUKYIAPHOCTD MPSMOU U IJIOCKOCTH.

42 [Ipu3HaK NepneHIMKyYJIAPHOCTH PSIMOU U
IIJIOCKOCTH
IlepneHIUKyYNAPHOCTD MPSAMOU U INIOCKOCTH.

43 [Ipu3Hak nepneHMKyJISpHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o CylieCTBOBaHUM U €AMHCTBEHHOCTH

44 MIPSIMOM, IPOXOIAIIEH Yepe3 TOUKY IPOCTPaHCTBA
U NIEPIIEHIUKYJIIPHON K IIIOCKOCTH

45 [1nockocTu ¥ epneHAUKYISIPHBIE UM MIPSIMBIE B
MHOTOTpaHHUKAX

46 [InockocTy ¥ NEpNEHANKYISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHUKAX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
NIEPIEHIUKYJIApA U3 TOUKU Ha IPAMYIO

48 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOYKU Ha MPIMYIO

49 Teopema o Tpéx nepneHaAUKyIApax (MpsMas u
oOpatHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas u
oOpatHas)

51 VYron Mexay CKpeIUBAOIIUMHUCA TPSIMBIMU

59 [Touck neprneHauKyIIpHBIX MPSMBIX C TOMOILBIO
MEPIEHIUKYJIPHBIX TUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [TocTpoenue ceueHuit kyoa, IpU3Mbl, TPABUIBHOM
MIIPaMHJIbI C TOMOLIBI0 OPTOTOHAIIBHOM MPOEKIINH

55 [Toctpoenue ceuenuii kyoa, MpU3Mbl, MPaBUIbHOM
MMPaMHJIbI C TOMOLIBI0 OPTOTOHAILHOM MPOEKINH
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUH

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUM OT TOYKH [0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOHHI/Iﬁ OT TOYKH JO IIIIOCKOCTH




60

CriocoObl OIyCTUTH TEPIICHANKYISPHIL:
CUMMETpHUS, CABUT TOYKHU MO MapaljieIbHON
NpAMOit

61

62

63

CnBur 1o HenapauieJbHOU MPSMOMN, H3MEHEHHE
paccTossHu

Kontposbhas padota "B3anMHoe pacrosioxeHue
MPSIMBIX U IJIOCKOCTEHN B pocTpaHcTBE"

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIEHOM
TpEeyrojbHUKE, TeOpeMa KOCHUHYCOB

64

IToBTOpEHME: YrOn MEXAY CKPEILNBAOIUMUCS
MPSIMBIMU B IPOCTPAHCTBE

65

66

FGOMeTpI/I‘leCKI/IC METOJbI BBITUCIICHUS YyIJId
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JByrpanHbii yroa. CBOMCTBO JIMHEHHBIX YIJIOB
JBYI'PAHHOI'O yIJia

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHAUKYJISIPHBIX IITIOCKOCTEN

68

69

70

IIpu3Hak nepneHIuKyJIIpHOCTH IIOCKOCTEM;
TeopeMa O MPSIMON NepeceyeHMs IByX MI0CKOCTEN
MEPIEeHIUKYJISAPHBIX TPEThEHN IIOCKOCTH
[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napajuleJenune1a

Teopema o nuaroHanu NpsAMOYroJabHOTO
napajuleJIENUIeNa U CIEICTBUE U3 HEE

71

CrepeomeTpruecKkue U MPUKIIaHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U ITIOCKOCTH

72

73

74

HOBTOpCHI/ICZ CKpPCHIMBAIOIIHECS TPAMBIC,
mapaiyiCJIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha
CKpCHIMBAOIUXCA NPAMBIX, PACCTOSIHUC MCIKIAY
CKpCHIMBAOIUMUCA ITPAMBIMHU B IPOCTHIX
CUTyalusIx

PaccrosHue oT TOUKH A0 IIJIOCKOCTH, paCCTOAHUC
oT HpHMOﬁ J0 IIIIOCKOCTHU

75

Brruucienune pacCToOsSTHUN MEXITY
CKPEIMBAIOIIUMUCS MPSIMBIMU C IIOMOILBIO
MEPIEHUKYIISIPHON IIJIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIA
TpexrpanHbiX yrioB. Teopema I[Tudaropa,
TEOpPEMBbI KOCHHYCOB U CHHYCOB JIJISI
TPEXTPAHHOTO yTiia




DNeMeHTHI CPepUIeCKOi TeOMETPHH:

77 1
reo/ie3nyecKre JMHUN Ha 3eMIie

78 KonrponsHas padora "Yrisl 1 paccTostHus" 1

79 CucremaTtu3zanus 3HaHul "MHOrorpaHHHUK U €T0 1
3JIEMEHTHI"

80 [Tupamuna. Buasl nupamua. [lpaBunsnas 1
nupaMua

81 ITpusma. Ilpsimas 1 HaKIOHHAsI TPU3MBI. 1
IIpaBusibHas npusMa

82 [IpssMolt napaienenunen, NpsMoyroabHbII 1
napauiesienurne, Kyo

83 Brinykiible MHOrorpanHuku. Teopema Ditniepa 1

84 Beinykisie MHororpannuku. Teopema Diinepa. 1
[IpaBusbHBIE U IOTYNIPABUIBHBIE MHOTOTPAHHUKHI

85 Kontponbnas padota "MHoOrorpaHHuky" 1

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1

01 Paznoxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, 1
HE JISKAIINX B OJHOH IJIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1

03 Beruucnienue yria Mex,1y BEKTOpaMH B 1
IIPOCTPAHCTBE

94 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

95 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

96 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

97 [Ipocreiimme 3a1a4un ¢ BEKTOPaMH 1

98 O0o0mIeHre M cucTeMaTH3aIs 3HaHUH 1

99 O0o0meHne M cucTeMaTu3aIus 3HaHUH 1

100 Hrorosast koHTpoIpHAs paboTa 1

101 HToroBast KOHTpOJIbHASA paboTa 1

102 O06o01IeHne 1 cucTeMaTu3aIys 3HaHUH 1

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



