MUWHHUCTEPCTBO MPOCBEINIEHUS POCCUIICKOM ®EJEPAIINU
MuHuCcTEepCTBO 00pPa30BaHUs APXAHIeJIbCKOI 00J1aCTH

YupasJienune o0pazopanusi AaMunucTpanuu CeBepoaBHHCKA

MAOY "COLI Ne19"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBoautens HIMO 3amecturensb qupektopa  Jupexrop MAOY
no YBP "COLL Ne 19"
HMemuna H.N.
«31» aprycra 2023 . Tuxomuposa JLB. SIpxosa E.B.
«31» aBrycra 2023 . «31» aBrycra 2023 .
PABOYAS ITPOI'PAMMA

yueOHoro npeamera «I'eomerpusi. Yriry0JieHHbIH YPOBEHb)

1u1st oOyyatromuxcst 10 kiaccos

CeBepoaBunck 2023



MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpyeMOE€  TpU  HU3YYEHUU
00y4aromMMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, NMPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU I€OMETPUUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBUIA,
CHEIU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCIEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOI0 YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIOLIMX OINKCBHIBATH U U3Yy4aTb
pa3HbI€ SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOTo Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHpOBaHNME YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpPE MHOTOTPaHHUKHM M Teja BpalEHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEJICHUM PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB U AJITOPUTMOB
pELICHMs, YMEHUSI WX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IIPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBaHUH MAaTEMAaTUUECKUX YTBEPKICHUN U POJIM aKCMOMATHKHU B POBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyJIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHUSI pPAClO3HABATH TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YUYECHUU APYTHX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAlMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10 xmaccax  sBistorcs:  «lIpsiMple ¥ TJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannuku», «Tema BpameHus», «BekTopsl ©  KOOpAMHATHI B
POCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUU Ha YTIIyOJIEHHOM ypoBHE oOydenwus B 10
KJIaccax, OTHOCHUTCS KO BCEM COJEp)KATEIbHbIM JIMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUM  paclpeaensercs He TOJbKO IO
coJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHs DenepasibHON paboueii
IPOrpaMMBbI, paclpeAeNéHHbIM 0 ToJaM OO0y4YeHHSs, CTPYKTYpPHPOBAaHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHUW30BaThb  OBJIAJICHUE
T€OMETPUUYECKUMH MOHATHSIMHU U HaBBIKAMHU TMOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T€OMETPHUUECKHUX MPEJCTABICHUA OOYJarOIIMXCs, PACIIUpPSIs U YIIIyOssis
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math ycnoBus i auddepeHnuanuum  oOy4eHHS, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECIEUHUTh YIIIYyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTEHBIM 00pa30BaHUEM.

PaGouas mnporpamma ydebHOro mnpenMera «Il'eomerpusa. YriayOieHbIN
YpOBEHB» Uil  00IIe0Opa3oBaTENbHBIX  OpraHU3aluil  CpeaHero  OOIero
o0Opa3oBaHMsl COCTaBjeHa B COOTBETCTBUU C ¢ yuérom PabGoueil mporpammbl

BocniuTanuss MAOY «COLII Nel9y.
Hcnonb3yemblie y4eOHUKU:



I'eomerpus. 10-11 xmaccel. YueOHUK a1 0011€00pa3oBaTENbHBIX OpTraHU3AIMI:
0a3oBbIii 1 yriuyosneHHbiit ypoau / JI.C. AtanacsiH. — M.: IIpocBemenue, 2019

Ha wsyuenue ydeOHOrO Kypca «l'eomeTpusi» Ha yriyOJEHHOM YypOBHE
otBoauTcs B 10 kiacce — 102 yaca (3 yaca B HefieIni0).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NApaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD IPAMON
U 1ockocT. [lapannenbHoe M IEHTpalbHOE MNPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMHU, YTOJl
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenunen,
MMOCTPOEHUE CCUCHUM.

[lepnesaAMKYJISIPHOCTE IPSIMOM M INIOCKOCTH: MEPIEHIUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIbHBIE W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAUKYIAPHOCT  IUIOCKOCTEW: IpPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
II0cKoCcTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B OPOCTPAHCTBE: YroJl MEXAY IPSMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yTOJl, JUHEUHBIA YIOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJa.

MHororpaHHuKHU

Buzasl MHOrorpaHHMKOB, pa3BEpTka MHOrorpaHHuka. IIpmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas mnupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IIPaBUIbHOW mnUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUJIbHAS MHPAMUJIA, NPaBWIbHAs TPEYrojbHAs MNHUPAMUIA U TPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Jp,
JTOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MHUPAMUJIBI,
TEOpEMaA O IUIOIIAA YCEUEHHON MUPaMHUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieyenunea, CUMMETPUS IPABWIBHBIX MPHU3M, CHMMETPHS TNPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[TonssiTME KOMIUJITaHApHBIE BEKTOpHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMO0O0Opa30BaHUI0 HA MPOTSHKEHUU BCEH IKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXaloUIed Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBJISITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHH, OTHOIICHWW MEXKAY TMOHATHIMH, (HOpMyIUpPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /111 000OIIICHHS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIIUIO, IPUBOJIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3ybTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEAOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTH
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh eUIUTH MHPOPMAIMU, TAHHBIX, HEOOXOJUMBIX AJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WUTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTb NOACHCHHUA 110 XOI[y peIHeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C y4€TOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHsI 3a/1a9d, BRIOMPATh CIIOCOO PEIIECHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENIbHOM  pediekcud KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U Pe3ylbTaT paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OLICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
peIlIeHNH 33124 U MPOBEICHIUH MAaTeMAaTHYECKUX PaCcCyKICHUI;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH MOHATHSMH, CBS3aHHBIMH C yIJaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



CBOOOJIHO pAacmo3HABATh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (MpU3MA,
MUPAMHU/JIA, TPSIMOYTOJIBHBIN MapaiIesienune/, Kyo);

KJIACCU(UITUPOBATh ~ MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHHS  JJIA
KJ1IaccuUKaIlnu;

CBOOOJTHO  ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMH C  CCUCHHEM
MHOTOTPAaHHUKOB TIOCKOCTHIO;

BBITIOJIHATE napajuieIbHoe, IIEHTPATILHOE u OpPTOTOHATHHOE
MPOCKTUPOBAaHKUE (DUTYpP Ha IUIOCKOCTH, BBITOIHATH H300paKeHUS QUTYP
Ha IJIOCKOCTH;

CTPOUTH CEUEHHS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIAMHM, BBITTOIHATH
(BBIHOCHBIC) TTIOCKUE YEPTESKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (HTY:
BUJI CBEPXY, COOKY, CHUBY;

BBIYKCIIATh  TUIOMIQJAM  TIOBEPXHOCTEH  MHOTOTPAaHHHMKOB  (TIpHM3Ma,
upamMua), TCOMETPUUYSCKUX TENI ¢ TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OTEPUPOBATH MOHATUSMU: CHMMETPHS B MMPOCTPAHCTBE, IIEHTD,
OCh U TUIOCKOCTH CHUMMETPHH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
durypsr;

CBOOOJITHO OTICPUPOBATH IOHSATHUSIMH, COOTBETCTBYIONIUMH BEKTOpaM M
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH ICHCTBUS HaJl BEKTOPAMH;

pemarh 3aJadyd Ha JOKA3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUW U
HaXOXKJIECHUE TCOMETPUUYCCKUX BEIIMYWH, MPUMEHSS HM3BECTHHIC METOJIbI
IIPY PEIICHUM MAaTEeMAaTHYECKUX 3aJ1a4 IMOBBIIICHHOTO W BBICOKOTO YPOBHS
CJIO’KHOCTH,

NPUMEHATh TPOCTEHINNE MNPOTpaMMHBIE CpEACTBA W BJICKTPOHHO-
KOMMYHUKAIIIOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;
U3BJICKaTh, NPEOOPa30BBIBATh W HMHTEPIPETUPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTrypax, MPEJACTaBICHHYI Ha
gyeprexax U pUCYHKax;

NPUMEHSATH IOJYYCHHBIE 3HAHWS HAa TMpPaKTUKe: CpPaBHUBATh W
aHAJIM3UPOBATh peajbHBIC CUTYAIlUH, TPUMEHSATh W3YYCHHBIC TOHATHS B
mpolecce IMOWMCKa  pEeNICHUS MaTeMaTHYeCKH  CPOpMYIHPOBAHHON
poO0JIeMBbI, MOJEIUPOBATh peaJbHbIC CHTyaIllMd Ha SI3bIKC T'€OMETPHH,
WCCJIEIOBATh MOCTPOSHHBIE MOJIEIHN C WCIOJIb30BAHUEM T'€OMETPUUYCCKUX
MOHATUN M TEopeM, ammapara aireOpbl, pernaTh MPaKTUUYECKHE 3a/1ayH,
CBSI3aHHBIC C HAXOXKICHHEM ICOMETPUYUCCKHUX BEIMYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BHTHS T€OMETPUH KaK
COCTaBHOM YacTy (hyHAaMEHTA pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonoxeHue npsmbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) HPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
BexkTtops! B mpocTpaHcTBe 12
8 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE MpaBuiia U300paKeHUs HAa PUCYHKE MIIOCKOCTH, MAapaJUIEIbHBIX IPSIMBIX (OTPE3KOB),
CepearHbI OTPE3Ka.

[ToHsATHS CTEpEOMETPHH: TOUYKA, MPsMasi, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MPpaBHiIa U300paKEeHUS
Ha PUCYHKE IIOCKOCTH, NapaJUIEIbHBIX NPAMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.

IlonsTus: MEPCCCKAIHECCS INIOCKOCTU, NCPCCCKAOIIUCC IMTPAMad U MJIIOCKOCTDb, MOJYIIPOCTPAHCTBO.

[ToHsATHS: IEepeceKaroIuecs MIIOCKOCTH, IIEPECEKAIONIUECS MPSIMAast U TUIOCKOCTb; MOJIYIIPOCTPAHCTBO.

MHororpaHHUKH, ©300paKeHHE MPOCTEUIIINX MPOCTPAHCTBEHHBIX (PUTYP, HECYLIECTBYIOIINX OOBEKTOB.

MHororpaHHuKH, U300pa’keHUE MPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX 0OBEKTOB

AKCHOMBI CTEPEOMETPHHU U NIEPBBIE CIEICTBUS U3 HUX.

(e BN e NNV, RN S

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIIEACTBUS U3 HUX.

AKCHOMBI CTEPEOMETPHH U TIepBbIE ClIeACTBUA U3 HUX. CriocoObl 3aJaHNs IPSIMBIX U MJIOCKOCTEH B
npoctpancTBe. O003HAUEHUS MPSIMBIX U TNIOCKOCTEH.

10

N3o0pakeHne ceueHnit mupaMuibl, Ky0a U MPU3MbI, KOTOPBIE IPOXOIAT uepe3 ux péopa. M3obpaxenue
NEpCCCUCHUA MOJTYUCHHBIX IJIOCKOCTEH. PaCKpaI_HI/IBaHI/Ie MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETaMHU.

11

N3o0pakeHne ceueHnit mupaMuibl, Ky0a U MPU3MbI, KOTOPBIE IPOXOIST uepe3 ux péopa. M3obpaxenue
nepeceueHus MOyUYeHHBIX IIOCKOCTeH. PackpammBanie MOCTPOSHHBIX CEUSHUH Pa3HBIMU IIBETaMU.

12

N300pakeHne ceueHuil mupaMusl, Kyoa v IpU3Mbl, KOTOPBIE IPOXOJAT Yepe3 ux péopa. M3o0paxenue
nepeceueHus MOoyuYeHHBIX MI0CKOCTel. PackpammBaHie MOCTPOSHHBIX CEUSHUH pa3HBIMHU LIBETAMH.

13

N3o0pakeHne ceueHnit mupaMuibl, Ky0a U MPU3MbI, KOTOPBIE IPOXOIAT uepe3 ux péopa. M3obpaxenue
nepeceueHus MOyUYeHHBIX III0CKOCTeH. PackpammBaHie MOCTPOSHHBIX CEUSHUH pPa3HBIMU IIBETaMU.

14

Merton cnenoB yisi TOCTPOCHUS CEUCHUM.

15

Meton cienoB it MOCTpoeHus ceueHuil. CBOICTBa NepeceueHuil IpSAMbIX U IIOCKOCTEM.




16 Meton cienoB it MOCTpoeHus ceueHuil. CBOICTBA NepeceueHuil IPSAMbIX U IUIOCKOCTEM.

17 [TocTpoenue ceuenunii B mupaMuie, Kyoe mo Tpém Toukam Ha péopax. Co3maHne BHIHOCHBIX YEPTEIKEH U
3aIUCh 11aroB IMOCTPOCHUS.

18 [TocTpoenue ceuenunii B mupaMuie, Kyoe mo Tpém Toukam Ha péopax. Co3maHne BHIHOCHBIX YEPTEIKEH U
3alMUCh 1IaroB MOCTPOEHUS.

19 [TocTpoenue ceueHuii B nupamuze, Kyoe rno Tpém Toukam Ha péopax. CozmaHne BEIHOCHBIX YePTEXeH n
3aIUCh 11aroB MOCTPOCHUS.

20 [TocTpoenue ceuenunii B mupaMuie, Kyoe mo Tpém Toukam Ha péopax. Co3maHne BHIHOCHBIX YEPTEKEH U
3aIUCh 11aroB IMOCTPOCHHUS.

21 [ToBTOpenue mranuMmeTpun: Teopema o IPOMOPIMOHAIBHBIX oTpe3kax. [logo0re TpeyroJIbHUKOB.

2 IToBropenue mianumerpun: Teopema Menenas. PacueTsl B ce4eHUAX Ha BBIHOCHBIX uepTekax. Mcropus
Pa3BUTHS IJIAHUMETPUHU U CTEPEOMETPHUH.

23 Kontponbnas padota "Axkcuomsl crepeomerpun. CeueHus".

24 AHanu3 KOHTPOJIBHON paboThl. B3auMHOe pacmnonoxeHue npsmMbIX B pocTpaHcTBe. CKpenBaromuecs
npsmble. [Ipru3Haku ckpemuBaromuxcs npsAameix. [lapannenbHble IpsMble B IPOCTPAHCTBE.
Teopema 0 CyleCTBOBaHUU U €TMHCTBEHHOCTH MPSAMOM MapalijIeIbHON JAaHHOU MPSIMOM, TPOXOAAIIEH

25 yepe3 TOUYKY MPOCTPAHCTBA U HE JIekKaleHd Ha TaHHOW npsaMoi. JleMMa o nepeceueHnu napauielibHbIX
MPSIMBIX IJIOCKOCTBIO.

26 [TapannenpHOCTB Tpex MpsAMBIX. Teopema 0 TpEX napajieabHbIX MPSAMBIX. TeopeMa 0 CKpenIMBarOIINXCs
MPSMBIX.

27 [TapannensHoe nmpoekTpoBanrue. OCHOBHBIE CBOMCTBA MapaljIeIbHOTO MPOEKTUpoBaHus. M300paxenue
pasHbIX (GUTYp B MapaJIeIbHON MPOEKLIUH.

28 IlenTpanbHas npoeKUus. YTOJI C COHAIIPABICHHBIMU CTOPOHAMU. YTOJI MEXKIY IPSIMBIMH.

29 3ajaun Ha JOKA3aTelIbCTBO U UCCIEA0BAHUE, CB3AHHBIE C PACIIOI0KEHUEM IPSIMBIX B POCTPAHCTBE.

30 [TonsATHA: MapauIeIbHOCTD MPSIMOM U IUNIOCKOCTHU B ITpOCTpaHCcTBe. [Ipu3Hak nmapauieabHOCTH IPSIMOU U
mockocTd. CBOMCTBA MapayIeIbHOCTH MPSIMOM U TJIOCKOCTH.

31 ['eomeTprueckue 3a1a4n Ha BBIYUCIICHUE U I0KA3aTEIBCTBO, CBSI3aHHBIE C NAPAIIJIEIBHOCTHIO IPSIMBIX U




IJIOCKOCTEN B IMTPOCTPAHCTBE.

[TocTpoeHne ceueHus, MPOXOASIIETO Yepe3 JAHHYIO MPSIMYIO Ha YePTEeKE U MapauIeIbHOTO IPYToM

32 npsAMOM. Pacd€r oTHOIICHU.

1 [TapannensHas MpoeKIus, MPUMEHEHHE VISl TIOCTPOCHUS CEUeHHM Ky0a u mapauienenumnena. CBoicTaa
napajuieJIenuIea ¥ Ipu3Msl.

34 [TapamtenpHble I0CKOCTH. [IpU3HAaKU NapaIENbHOCTH IBYX INIOCKOCTEH.

15 Teopema o napannenLHocim Y €JUHCTBEHHOCTH nnocxocTH, MIPOXOASAIIECH Yepe3 TOUKY, He
MIPUHAUICKALYIO JAHHOM INIOCKOCTH U CJIEJICTBUSI U3 HEE.

16 CaolicTBa napamienbHbIX INIOCKOCTEN: O MAPaJIJIEIbHOCTH NMPSAMBIX IIEPECEUEHUSI IPU MIEPECEUEHNN ABYX
MapajIebHbIX MIOCKOCTEN TPETHEH.

37 CBoiicTBa mapasienbHBIX MIIOCKOCTEN: 00 OTpe3Kax MapauieIbHBIX MPSIMBIX, 3aKITIOUEHHBIX MEXTY
NapajuIeIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUH NPSMOH C IBYMSI MapajIENbHBIMU IUIOCKOCTSIMH.

38 [ToBTOopenue: Teopema [Tudaropa Ha MIOCKOCTH.

39 IToBTOpPEHME: TPUTOHOMETPUS IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

40 CBoiicTBa Ky0a U IPSIMOYTOJIFHOTO TapaJIICIICTIUIIC/IA.

41 Brruucnenue JuiH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM Hapalljieenuree.

42 [TepieHAMKYASAPHOCTD MPSIMOM U TIIOCKOCTHU. [[pU3HAK EPIEHIUKYIISIPHOCTH PSIMOM U TJTIOCKOCTH.

43 [lepnieHIUKYIAPHOCTD NPSMOM U INIOCKOCTH. [Ipu3HaK nepnesauKyJISpHOCTH IPSIMOM U INIOCKOCTH.

44 Teopema 0 CylIeCTBOBaHUU U €IMHCTBEHHOCTH MPSIMOM, MTPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHIUKYJIPHON K MIIOCKOCTH.

45 [ImockocT ¥ IEpNEHIUKYJISIPHBIE UM TIPSIMbIE B MHOTOTPAHHHKAX.

46 I1nockoCTH ¥ EPIEHANUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX.

47 [Tepnienaukynsip u HakinoHHasA. [locTpoeHne nepneHAUKyYsApa U3 TOYKU HA MPAMYIO.

48 Ilepnennukynsp u HaknoHHas. [locTpoeHue nepneHANKyIsapa U3 TOUKH Ha MPSIMYIO.

49 Teopema o Tpéx nmepneHIUKYIsIpax (psiMast ¥ oOpaTHas).

50 Teopema o Tpéx neprneHAuKyIpax (nmpsmasi u oopaTHasi).

51 Yron Mexay CKpenuBaromUMUCS MPSIMbIMHU.




52

ITouck nepreHuKyIsIpHBIX IPSIMBIX ¢ TOMOIIBIO IIEPIICHIUKYIISIPHBIX IIJIOCKOCTEH.

53 OpToroHaJiIbHOE TPOECKTUPOBAHHUE.

54 [TocTpoenue ceueHuit Kyoa, IpU3MBbI, TPABUIBHON MUPAMUBI C TIOMOIIBIO OPTOTOHAIBHOM MPOEKIUH.

55 [TocTpoenue ceueHuit Kyoa, IpU3MBbI, TPABUIBHON MUPAMUBI C TIOMOIIBIO OPTOTOHAIBHOM MPOSKIUH.

56 CummMeTpusi B TPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH. [1110CKOCTH CMMMETpHil B MHOTOTpaHHUKAX

57 IIpu3Hak neprneHauKyJISpHOCTH IPSAMOM U INIOCKOCTHU KaK CJIEICTBUE CUMMETPHH.

58 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacy€T pacCTOSIHUI OT TOYKH 10 IJIOCKOCTH.

59 IIpaBunbHBIE MHOTOIPaHHUKU. Pacy€T paccTOSHUN OT TOYKH 10 INIOCKOCTH.

60 CriocoObI ONyCTUTH MEPIICHIUKYIISPBI; CHMMETPHSI, CIIBUT TOYKH TI0 MapauIeIbHON TIPSIMOA.

61 CaBur no HenapauienbHON IPSIMON, U3MEHEHUE PACCTOSHUM.

62 KontponbHas padoTa "B3anMHOe pacmoiokeHHe MPSIMBIX U TUIOCKOCTEH B MPOCTpaHCTBE".

63 AHanu3 KOHTPOJIBHOU paboThl. [ToBTOpEeHHE: yroi Mex Iy MpsIMBIMH Ha TNIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB.

64 [ToBTOpEHME: YTOI MEXKIY CKPEIIMBAIOIIMUMUCS MPSIMBIMU B MPOCTPAHCTBE.

65 ['eomeTprueckne METObI BBIYMCIEHUS yIila MEXAY IPSIMBIMU B MHOTOI'PaHHHKAX.

66 JIByrpanHblil yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yIija.

67 [TepnienaukymnsipHbie I0CKOCTH. CBOMCTBA B3AUMHO MEPHEHIUKYIISAPHBIX TIIIOCKOCTEH.

68 [Ipu3Hak nepneHauKyJISpHOCTH IIJIOCKOCTEN; TEOpEMa O MPSIMOM NIEPECEUCHUS IBYX IUIOCKOCTEH
MEPIEHIUKYISPHBIX TPEThEN MIIOCKOCTH.

69 [IpsiMOyTONBHBIN MapajuieNenuIie ; Kyo; H3MEepeHHUsI, CBOMCTBA MPSIMOYTOJILHOTO Napajieenunea.

70 Teopema 0 AMaroHanu NPSAMOYroJbHOTO MMapalIeeNUIEe]a U CIEACTBUE U3 HEE.

71 CrepeomeTpruecKue ¥ NpUKIaJIHbIE 3a/1a4U, CBA3aHHBIE CO B3AMMHBIM PACIIOIOKEHUEM MPSIMBIX U
IIJIOCKOCTH.

72 [ToBTOpEHME: CKpEIMBAIOIINECS NTPAMbIE, TAPAJIIEIbHBIE INIOCKOCTH B CTAHAAPTHBIX MHOTOTPAHHUKAX.

7 [Tapa napanienbHbIX IJIOCKOCTEN Ha CKPEIIMBAIOIIMXCS IPSIMBIX, PACCTOSTHUE MEXKITY

CKpCHIMBAOIUMUCA ITPAMBIMHU B IMMIPOCTLIX CUTyallUAX.
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PaccrosHue oT TOUKH A0 IJIOCKOCTH, paCCTOAHUC OT HpﬂMOfI J0 IIIIOCKOCTH.

Brruncnenue paccTOSHUN MEXy CKPELIUBAIOIIUMUCS MPSIMBIMU C TOMOIIBIO MEPIEHIUKYISIPHOM

75
IIJIOCKOCTH.

76 Tpéxrpannsiit yfon, HEpaBEHCTBA JIJIsl TPEXTPaHHBIX yrioB. Teopema [ludaropa, TeopeMbl KOCHHYCOB 1
CHUHYCOB JIJIsl TPEXTPAHHOIO yTia.

77 DNeMeHTHI CPepUIECKON TeOMETPHUH: Te0Ie3NUECKHUEe THHUN Ha 3eMIIe.

78 Kontponbnas padota "Y1l u paccTossHus".

79 AHanu3 KOHTPOJIBbHON paboThl. CucTeMaTH3alys 3HaHUH "MHOTOTpaHHUK U €T0 AJIEMEHTHI".

80 [Tupamuna. Bunsl nupamug. [lpaBunbHas nupamua.

81 IIpusma. IIpsamas u HaknoHHas npusMsl. [IpaBuiibHas npusma.

82 [IpsiMoit mapannenenumnes, NpsMOYTOIbHBIN MapauiesienuIe, Kyo.

83 Brinyxiible MHOrOrpanHuku. Teopema Ditniepa.

84 Brinyxiible MHOrorpanHuku. Teopema Oinnepa. [IpaBuibHbIe U NOTYIPaBHIIbHBIE MHOIOIPAHHUKH.

85 KontponbHas padota "MHOTOrpaHHuKU".

86 AHanu3 KOHTPOJIbHOU paboThl. [IoHATHE BEeKTOpa HA TUIOCKOCTH U B IPOCTPAHCTBE.

87 CymMmma BEKTOPOB.

88 Pa3HocTh BEKTOPOB.

89 [IpaBuio mapannenenunena.

90 YMHOK€EHHE BEKTOpa Ha YUCIIO.

91 Paznosxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIIUX B OJHOM IJIOCKOCTH.

92 CkansipHO€E IPOU3BENIECHUE.

93 Brruucnienue yria Mexay BEKTOpaMU B TPOCTPAHCTBE.

94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH.

95 [Ipocreiimue 3aa4u ¢ BEKTOpaMU.

96 IIpocreiimue 3a1a4u ¢ BEKTOpaMH.

97 IIpocreiimue 3a1a4u ¢ BEKTOpaMH.
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O06001IeHYE ¥ CUCTEMATU3ALUs 3HAHUI.

99 O06001IeHre 1 cUCTEMaTH3aUs 3HAHUI.

100 HroroBas KoHTpoJIbHAs paboTa.

101 HroroBas KOHTpoJIbHAs padboTa.

102 AHanM3 KOHTPOIBHOM paboThl. O00O0IIIEHNE U CUCTEMATH3AIIHS 3HAHUM.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102.




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



