


HOACHUTEJBHASA 3AIIMCKA

['eomeTpust siBAsieTCS OAHUM W3 0a30BBIX KYpCOB HAa YPOBHE CPEIHEro OOIIETro
o0pa3oBaHusl, TaK Kak 00eCeYMBAET BOZMOXKHOCTh U3yUEHHUS IUCIUIUINH €CTECTBEHHO-
HAyYHOM HAMpaBJIEHHOCTH U TPEIMETOB TyYMaHUTapHOTO MHKiIa. [lockombKy
JIOTUYECKOE MBIIIICHHE, (PopMHUpyeMOe NPHU HU3YUCHHH OOYYArOIIUMHUCS MOHATUHHBIX
OCHOB T€OMETpHUH, MPHU J0KA3aTEIbCTBE TEOPEM M MOCTPOCHUU HEMOYKH JIOTHYECKHUX
YTBEPKJICHUA TpPU PEIICHUH TEOMETPUYECKUX 3a/lady, YMEHUE BBIIBUTaTh W
OMpOBEPrarb TUIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS TMPU pEHICHUH 3a]ad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llens ocBoeHust mporpamMmbl ydueOHOro kypca «l'eomerpusi» Ha yriayOnéHHOM
YPOBHE — pa3BUTUE HHAMBHUIYaAJIbHBIX CIHOCOOHOCTEH OO0y4aroumxcs MpU HU3yYEHUU
reOMEeTPUHU, KaK COCTaBIISAIOLIEH NMpeAMETHON obnactu «MaTtemaTtuka U MHPOPMaTHKa»
yepe3 oOecrieueHue BO3MOXKHOCTH MPUOOPETEHUsS U UCIOJIb30BaHUS Ooyiee TiIyOOKHX
Te€OMETPUUYECKUX 3HAHUN U JEHCTBHUM, CEU(PUIHBIX T€OMETPUH, U HEOOXOAUMBIX IS
YCHEIIHOTO MPO(ECCHOHAIBHOIO 00pa30BaHUs, CBA3aHHOTO C HCIOJIb30BAaHUEM
MaTEMaTHKH.

[IpuoputeTHbIMM 3aayaMU  Kypca TE€OMETpUM Ha YriyOJEHHOM YpOBHE,
PaCIIMPSIONIMMH U YCHJIMBAIOIIUMHU Kypc 0a30BOT0 yPOBHSI, SIBISTFOTCSI:

paciMpeHne MPeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOW KYJIbTYPHl U
(dbopMupOBaHKE OCO3HAHMS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MHPOM;

dbopMHpoBaHUe MPEACTaBICHUS O TPOCTPAHCTBEHHBIX (PUTYpaX KaK O BaXKHEHIIINX
MaTEMaTUYECKUX MOJIETISAX, TMO3BOJSIONIUX OIKCHIBATh M HM3y4aTh pa3HbIC SIBJICHUS
OKpPYAIOILlEr0o MHpa, 3HAHWE MOHATUMHOTO anmapara mno paszgeny «CTepeoMeTpus»
y4eOHOTO Kypca reOMETPHH;

(opMupoBaHHUE yMEHMs BJa/leTh OCHOBHBIMHU IHOHSATHUSAMU O MPOCTPAHCTBEHHBIX
¢urypax m MX OCHOBHBIMH CBOICTBaMM, 3HaHHME TeopeM, (OPMYyJI U YMEHHE HX
NPUMEHSTh, YMEHHUSl JIOKa3bIBaTh TEOPEMbl M HAXOJIUTh HECTaHAAPTHBIE CIIOCOOBI
pelIeHus 3a1aq;

(dbopMupoBaHrE YMEHHsSI paclio3HaBaTh HA YEPTEKAX, MOJEISIX U B PEATbHOM MUPE
MHOTOTPaHHHUKH U TeJa BpalleHHsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIH;

(¢opMupoBaHHE TOHUMAaHHUS BO3MOKHOCTH aKCHOMATUYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX Teopuid, (OpMUPOBAHHWE TIOHMMAaHHUs POJIH aKCHOMAaTUKH TMIpH
IIPOBEACHUY PACCYKICHUN;

dopMupoBaHHe YyMEHHUS BIAJCTh METOJAaMH JI0OKA3aTeJIbCTB W alTOPUTMOB
pellIeHus], YMEHUSI UX MPUMEHSITh, IPOBOAUTH JOKa3aTeIbHbIE PACCYKICHHUS B XOe
pElIeHUsI CTepEeOMETPUYECKHX 3afad M 3aJad C TMPAKTUYECKUM COJEp>KaHUEM,
dbopMHpoBaHUE MPEACTABICHUS O HEOOXOAUMOCTH J0KAa3aTeIbCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJM AKCMOMATUKU B MPOBEJACHUM JI€TyKTUBHBIX
pacCyXJIeHUN;



pa3BUTHE W  COBEPIICHCTBOBAHME  WHTEUIEKTYaJbHbIX U  TBOPYECKUX
CIIOCOOHOCTE O00ydYarommxcsi, MO3HABaTENbHOM aKTHUBHOCTH, MCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHUS, THTEPECA K U3YYCHUIO T€OMETPUH;

dbopmupoBanre (GYHKIMOHAIBLHOM TIPAMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUHU:
YMEHHUS paclo3HaBaTh MPOSBICHHUS TE€OMETPUUECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAIbHBIX >KU3HEHHBIX CHUTyallUsAX W MOPU H3YYCHUU JAPYrUX
y4eOHBIX TIPEIMETOB, TIPOSIBIICHHS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, MOICITUPOBAHUS
peanbHBIX CHUTYallMii, WCCIEIOBAaHUSI TIOCTPOCHHBIX MOJENIeH, HWHTEepIpeTaluu
MOJIYYEHHBIX PE3yJIbTATOB.

OCHOBHBIMU COJIEpKaTEIbHBIMU JIMHUAMH yueOHOTO Kypca «I'eomerpusi» B 10-11
Kkiaccax ABsOTCS: «lIpsiMble M IUIOCKOCTH B MPOCTPAHCTBE», «MHOTOTpaHHUKI,
«Tema Bpamenus», «BeKTOpsl M KOOPAMHATHEI B IPOCTPAHCTBE», «/IBMKEHUA B
IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OIEPUPOBATH
MOHATUSIMU», PEIIEBAHTHHIMU T'€OMETPHUH Ha yriiyoJl€éHHOM ypoBHe oOydeHus B 10-11
KJIacCaX, OTHOCUTCA KO BCEM COJEp)KAaTeJIbHBIM JIMHUSAM Y4YeOHOro Kypca, a
(opMHpOBaHKE JTOTUYECKUX YMEHUHN paclpenensieTcsl He TOJIBKO MO COAEpKaTeIbHbIM
JUHUSM, HO W 10 rojgaM oOyuenus. ConepkaHue oOpa3oBaHHUs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yibTaTaM  ocBoeHus  DexepanbHOil  pabouedt  mporpammel,
pacnpenenéHHbIM Mo rojaM oOy4eHHs, CTPYKTYpPUPOBAHO TaKUM OOpa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, TMPUHIMIHUAIBLHBIM  BOIpocaM oOywaromuecss oOpalaiuch
HEOJHOKPATHO. OTO TMO3BOJIIET OpPraHW30BaTh  OBJIAJIEHUE TE€OMETPUUYECKUMHU
MOHATUSIMA W HABBIKAMHM TOCTEAOBATEIbHO W TOCTYIMATEIbHO, C COOJIIOJICHHEM
OPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC€ 3HAHMS BKJIIOYaTh B OOIIYI0 CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOy4YaromMXcs, paclupsis U yriayosnsas e€, oOpasys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

[Tepexo K M3y4EHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3gath  ycioBus  gns  auddepeHnumanud  oOy4eHHS,  IMOCTPOCHUS
WHJUBUIyIBHBIX 00pa30BaTENIbHBIX IMPOTrpamMM, O0ECIeUUTh yriayOaEHHOE W3y4YeHUE
reOMETPUHU KaK COCTABIIAIONIECH yueOHOro npeamera «MaremaTikay;

MOATOTOBUTHh OOYYAIOIIMUXCSI K MPOJIODKEHUIO U3YYEHUS] MAaTeMAaTHUKH C YYETOM
BbIOOpa Oynymiel mnpodeccuu, olecreynuBas MPEEMCTBEHHOCTh MEXKIY OOIIMM H
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenne yueGHOro Kypca «l'eomeTpus» Ha yriiyOJEHHOM YPOBHE OTBOJUTCS
204 4gaca: B 10 knacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 yaca B
HEJIEIO).



COJEPXAHUE OBYUYEHUA

10 KJTACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEPEOMETpUU. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTrie 00 aKCHOMaTHYECKOM MOCTPOSCHUHU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue NOpsAMbIX B IIPOCTPAHCTBE:  II€pECEKaroluecs,
napajulejIbHble U CKpelluBaromuyecs npsaMmble. I[Ipu3Haku CKpeluBaroOmUXCcs MPSIMBIX.
[TapannenbHOCTh NMPAMBIX M INIOCKOCTEW B MPOCTPAHCTBE: MAPAJIIEIBHBIE NPSAMBIE B
IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSAMBIX, NAPALIETBHOCTD MPSAMOU U IUIOCKOCTH.
[TapanienbHOoe M LIEHTpaJIbHOE MPOEKTHUPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapajljIeIbHOTO MpOeKTHpoBaHUs. M300pakeHue Quryp B mapamuieabHOU
IPOCKUMU. YIJBI C COHAIpPaBICHHBIMA CTOPOHAMH, YIOJI MEXIy NPSAMBIMA B
npocTpancTBe. llapamnenbHOCTh IUIOCKOCTEW: MapaJuIeNIbHBIE IUIOCKOCTH, CBOMCTBA
napajuielbHbIX MIockocTel. IIpocreiimme mpocTpaHCTBEHHbIE (DUTYpPHI HA MIIOCKOCTH:
TETpasap, NapauIeJICIUIIE], IOCTPOCHUE CEUCHUM.

IlepnieHIUKYIAPHOCTh NPSIMOM YU IUIOCKOCTU: NEPHEHAUKYISAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NMPSAMBIE MaPAJUICIbHBIE W MEPIECHINKYISIPHBIE K IIJIOCKOCTH, MPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSIMOM M IJIOCKOCTH, T€OpeEMa O MNPSIMOM NEPNEHIUKYJISPHOU
mI0cKocTh. OpTOroHanpHOE NPOEKTUpOBaHHE. [lepreHIMKyJIsp W HAKJIOHHBIE:
PacCTOSHUE OT TOYKH J10 TUIOCKOCTH, PACCTOSHUE OT IPSIMOM 0 IIJIOCKOCTH, IPOEKIUs
Gurypst Ha IIJIOCKOCT. [leprieH IUKYJIAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPNEHAUKYIISIPHOCTHU JIBYX IUIOCKOCTEN. Teopema o TpEX NepPHeHIUKYISIpax.

Yribl B IPOCTPAHCTBE: YTrOJ MEXAY NPSAMOW U IUIOCKOCTBIO, ABYTPAHHBIA yTOJ,
JMHEWHBIA yTroJl IBYrpaHHOro yria. TpéXrpaHHblil 1 MHOrOrpaHHble yribl. CBOMCTBa
IUIOCKMX YTJIOB MHOTOrpaHHoro yrija. CBolcTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB JUI TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Bunabl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. llpusma: n-yrosbHas
npusMa, mpsMas U HakKJIOHHas MpPU3Mbl, OOKOBas M IOJIHAS IMOBEPXHOCTb IMPHU3MBI.
[Tapamtenenunen, npsAMOYrOJbHBIA TapajUIelenune]; U ero cBorcrBa. Kparuanmmue
IIyTH HA MMOBEPXHOCTU MHOTOrpaHHuKa. Teopema Oiniepa. IIpocTpaHncTBeHHAs: TeopemMa
[Mudaropa. [Mupamuga: N-yroiapHas nupamMuja, NpaBUIIbHAS U yCE€UEHHAS MUPAMUbL.
CpoiictBa pébep W OOKOBBIX TpaHed MpaBWIbHOM mnupaMuibl. [IpaBuibHBIE
MHOTOTPAaHHMKH: IIpaBWJIbHAs TIpU3Ma M IpaBWIbHAA NUPaMUIA, IPaBUIbHASA
TPEYroJibHasi MUpaMUJa U MPAaBUIbHBIN TeTpasap, KyO. [IpeacraBnenue o mpaBUIbHBIX
MHOI'OTPaHHUKAX: OKTadp, JOAEKAdAP U UKOCAIP.

Bbruncnenue 31eMEeHTOB MHOTOTPaHHMKOB: pEOpa, nuaroHanu, yriel. [lmomans
OOKOBOI MOBEPXHOCTHU U MOJHOMN MOBEPXHOCTU MPSMON MPU3MBI, TUIOLIAIb OCHOBaHHH,



TeopeMa 0 OOKOBOM MOBEPXHOCTU MPpAMOMN mpu3Mbl. [lnomaas 60koBoM MOBEPXHOCTH U
IMOBEPXHOCTH MPABUILHOW MUPAMHU/IBI, TEOPEMA O IUIOMIAIN YCEUEHHON MUPAMU/IBL.

CumMeTpus B TOPOCTPAHCTBE.  DJIEMEHTHI ~ CUMMETPUM  MPABUIBHBIX
MHOTOTpaHHUKOB. CHMMETpuss B  NPaBWIBHOM  MHOTOTPAHHHUKE: CHMMETPUS
napajuiejieiuneaa, CUMMETpPUsS MPABWIBHBIX IPU3M, CHUMMETPHUS IPaBUIBHOU
MUPAMU/IBI.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, MJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEApPHBIE, COHANpPAaBJICHHBIE W IPOTHUBOIOJIOKHO HAIPaBJICHHbIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. [IeHCTBUSI C BEKTOpPAaMH: CIIOKEHHE M BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4uciio. CBOWCTBa
CIOXKEHHUsI BEKTOpOB. (CBOWMCTBA YMHOXKEHHS BEKTOpa Ha uucio. lloHarue
KOMIUIAaHApHbIE BEKTOPBL. [Ipu3Hak komruiaHapHocTH TPEX BEKTOpoB. [IpaBuiio
napajuienenunena. lTeopema O pasjiokKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpsiMmoyronpHas cucremMa KOOPIMHAT B MpocTpaHcTBe. KoopauHatsl
BekTOpa. CBsA3b MEXAY KOOPAWHATAMU BEKTOPA W KOOPAMHATAMHU TOYEK. YTOI MEXKIY
BeKTOpamu. CKaJsIpHOE IPOU3BEIECHUE BEKTOPOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJITHET'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKONH MO3UIUMK OOYYAIOMIErocs KaKk aKTUBHOTO WU
OTBETCTBEHHOI'O WJIEHA POCCHICKOro OOIIECTBa, MPEACTABICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBICHUH, MPOIEAYP TPAXKITAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYTO€), YMEHUE B3aUMOJICHCTBOBATH C COLUATBLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh POCCUMCKONW TIpaKJaHCKOM WACHTUYHOCTH, YBAXKECHHUS K
MPOIIOMY W HACTOSIIIEMY POCCHUHCKOW MaTEMaTHKH, [IEHHOCTHOE OTHOILICHHE K
JOCTUKEHUSAM POCCUICKMX MAaTEMAaTHKOB M POCCHICKOW MaTEMaTHYE€CKOM IIKOJIBI,
UCIIOJIb30BAHUE ITHUX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax YKOHOMUKY;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHUE JyXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoja, C(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, ASTUYECKOTO TMOBEAECHUSA, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAYKHM U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEUICHUH, PACCYKIEHUN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3jInyHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHHSI MPUMEHSITh MaTEMAaTHUUYECKHUE 3HAHUS B HHTEpecax
310poBOro M 0Oe30macHoro oOpas3a KWU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0POBOC MHTaHWE, COAJAaHCUPOBAHHBIA PEXKUM 3aHATHM H OTIbIXA,
perymnsipHas pu3nyeckas akTUBHOCTD), (PU3NUECKOE COBEPIIICHCTBOBAHNE MPU 3aHITHIX
CIIOPTUBHO-03/I0POBUTEIBHON 1€ATENbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOIIO0HS, HHTEPEC K Pa3InYHBIM
chepam mpOPECCHOHAIBHONW NIEATETHHOCTH, CBS3aHHBIM C MAaTeMAaTUKOM H e€
MPWIOKEHUSIMHA, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUJIaHbI, TOTOBHOCTh M CIOCOOHOCTHh K
MaTE€MaTUYeCKOMYy OOpa30BaHMIO W CaMOOOpPA30BAHMIO HA MPOTSHKEHUM BCEU >KU3HM,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a/lad MATEeMaTUUYECKOU
HaIpaBJICHHOCTH;

/) IK0JIOTHYeCKOe BOCIIUTAHME:



c(hOPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpPhl, IOHUMAaHUE BIUSHUS COLIMATBHO-
SKOHOMHMYECKUX TMPOIECCOB HA COCTOSIHUE NPUPOJHOM U COIMAIBLHON Cpelbl,
OCO3HAaHHME TJO0ATBHOIO XapakTepa »JKOJOTMYECKUX NpoOjeM, OpHUeHTalus Ha
IPUMEHECHHE MaTeMaTHYCCKUX 3HAHWUU JJIs pelieHus 3a7ad B 00JIaCTH OKpY’Karolien
cpedbl, TUIAHUPOBAHUE TIOCTYNKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEACTBHM IS
OKPYXarouen Cpepl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIIECCTBEHHOM MPAKTHUKH, TOHUMAaHUE MaTEMaTHUUYECKON HAyKU Kak
chepbl 4eTOBEUECKOM JIeATeIbHOCTH, ITAIllOB €€ Pa3BUTHS M 3HAUYMMOCTH JIJIS Pa3BUTHUS
IUBWIN3ALNY, OBJIAJCHUE S3bIKOM MaTEMaTHUKW M MaTeMAaTHYECKOM KYyJIbTYpOl Kak
CPEACTBOM  T[O3HAHUS  MHUpPA, TOTOBHOCTh  OCYIIECTBISITH  MPOEKTHYIO U
MCCIIEIOBATENIbCKYIO ICSATEIbHOCTh HHANBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

Bba3oBble Jlornyeckue AeiicTBUA:

BBUSIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, MOHATHH, OTHOIIEHUN MEXIY MOHATHIMH, (HOPMYIHPOBATH OMPEICICHUS
NOHATUN, YCTaHABJIMBAaTh CYIIECTBEHHBIN NpHU3HAK Kiaccu(UKalMM, OCHOBAaHUS IJIs
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, GOPMYJIHPOBATH U MPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIbHbIE
Y OTpULIATENIbHbIE, €MUHUYHbIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJISITH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHUBOPEUYUS B
(akTax, HaHHBIX, HAOJNIOJEHUSX U YTBEPXKICHUSAX, Mpeajaratb KpUTEpUU s
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JenaTb BBIBOABI C HCMOJB30BAHMEM 3aKOHOB JIOTUKHM, JCAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUCHUI 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITEJIBHO JIOKa3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKIACHUMN
(OpsiMBIE M OT MPOTHUBHOIO), BBICTPAUBATh APrYMEHTALMIO, NPHUBOJIUTH IMPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIAEHUS U BBIBOJIbI;

BBIOMpATh Ccroco0 penieHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelleHus1, BBIOMpaTh HanboJiee MOAXOIAUINM ¢ YUETOM CaMOCTOSITENIBHO BBIIECIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

UCIIOJIB30BaTh BONPOCHI KAk MCCIENOBATEIbCKUN WHCTPYMEHT IIO3HAHMS,
(opMynupoBaTh BONPOCH], (PUKCHUPYIOLIME NPOTHUBOpPEUHE, NpoOIeMy, yCTaHABIUBATh
HUCKOMO€ M JaHHOe, (HOpPMHPOBATh THUIIOTE3y, APryMEHTHPOBATh CBOIO TMO3MIIMIO,
MHEHUE;



IPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA SKCHEPUMEHT, UCCIEAOBAHHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SBJICHMSA, IMpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OObEKTaMH, SBIICHUSIMU, POLIECCAMU;

CaMOCTOSATENIbHO (POPMYJIUPOBaTh OOOOIIEHUS W BBIBOJBI 10 pe3yJbTaTaM
IPOBEIEHHOIO HAOJIOJEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNIA;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TaKKe BbIIBUTaTh
MIPEIMOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh  eUIUTHl UHGOPMAIMKU, JaHHBIX, HEOOXOIUMBIX I OTBETa Ha
BOMIPOC | VISl pEHICHUS 3a/1a4H;

BbIOMpaTh WMH(MOPMALMIO U3 HMCTOYHMKOB PA3NUYHBIX THUIIOB, aHAIU3HPOBATH,
CUCTEMATHU3UPOBaTh U HHTEPIPETHUPOBATh MH(OpPMALMIO pPa3IUYHBIX BUIOB U (HopM
pEICTABICHUS;

CTPYKTYpUpOBaTh HHGOPMAIUIO, TNPEACTABIATh €€ B pazIu4HbIX (opMmax,
WJUTIOCTPUPOBATH IpapUUecKy;

OILICHMBATh HAAEKHOCTh MH(YOPMAIMH 1O CAMOCTOSITENFHO CHOPMYITHMPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH H
HeJssMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS 3a/1a4yd, KOMMEHTUPOBATh
ITOJYyYEHHBIA PE3yJIbTaT;

B XO0J€ OOCYXJEHMsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMON TEMBlI,
npoOJieMbl, pelaeMoi 3aJlauM, BbICKa3bIBaTh WJIEH, HALIEJICHHbIE HA MOMCK pPELICHMUS,
CONOCTAaBIISATh CBOM CYXIEHUS C CYXACHUSAMU JPYTUX YYacCTHUKOB JUaIora,
oOHapyXKHUBaTh pa3InuMe U CXOACTBO IMO3UIIMMA, B KOPPEKTHOU PopMe hopMyIupoBaTh
pa3HorjIacus, CBOM BO3PAXKEHUS;

MPEACTABIIATh PE3YyJbTaThl PEUIEHUS 3aJauyM, SKCIEPUMEHTA, HCCIEI0BAHMS,
MPOEKTa, CAMOCTOATEIbHO BbHIOMpaTh (OpMaT BBICTYIUIEHUS C Y4E€TOM 3ajad
pe3eHTallMi U 0OCOOEHHOCTEN ayJUTOPHUH.

PeryisiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eliCTBUA

Camoopranusanus:

COCTaBJIAITh IIJIaH, AJTOPUTM PEIIEHUs 3a/Jayd, BbIOMpATh CHOCOO pELIEHUs ¢
y4ETOM HUMEIOUIMXCSA PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM HMH(OPMALIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIBHBIN HHTEJJIEKT:



BJa/IeTh HABBIKAMM IIO3HABATEJIbHOM peQIIEKCHUM KaK OCO3HAHUS COBEpLIAEMBIX
JICHUCTBUM M MBICIUTENbHBIX MPOIECCOB, WX pPE3yJbTaTOB, BIAJIETh CIOCO0AMU
CaMONPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3yjbpTaTa pPEIICHHs MaTeMaTH4YeCKOM
3a/1auu;

OPENBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPUM DPEIICHUH 3a]adH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HaWJICHHBIX OIKOOK, BBISIBICHHBIX TPYIHOCTEIH;

OILICHHMBATh COOTBETCTBUE pE3yJibTaTa IEJU U YCIOBUAM, OOBSACHATH MPUUYMHBI
JOCTUKEHHUSI WM HEIOCTHKEHUS Ppe3yJbTaTOB JESTEIbHOCTH, HAXOAWTh OIIHUOKY,
JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEIbHOCTD:

MIOHUMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAHJIHOM W WHAMBUIYAJIbHON
paboThl IIpU pelIeHUH Y4eOHBIX 3aJay, IPUHUMATh II€JIb COBMECTHOM NEATEIbHOCTH,
IUIAaHUPOBAaTh OpPraHMU3alMI0 COBMECTHOW palOThl, pacHpeneniarTb BUIbl padoT,
JOTOBapUBaThCs, OOCYXJaTh MpPOLECC M pe3yiabTaT padoThl, 00001aTh MHEHHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIPYMIOBBIX (QopMax paboTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE HITYPMbD» U HHBIE), BBIIOJHATH CBOIO 4YacThb padOThl M KOOPAWHUPOBATH
CBOM JEHCTBHA C APYTMMH WICHAMH KOMaH/[bl, OLICHHBATh KA4E€CTBO CBOETO BKJIAJA B
001U TPOIYKT O KPUTEPHUAM, C(POPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOJIEHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss HAy4UTCS:

¢ CBOOOJIHO ONEpPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUM MPHU PELICHUU
3a]1a4 ¥ MPOBEJECHUN MaTeMaTHUYECKUX PACCYKICHUMH;

e IPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEACTBHS W3 HUX TMPH pPEIIeHUU
reOMETPUUYECKUX 3a/1a4;

e KJTaCCU(DUIIUPOBATh B3aMMHOE PACIOJIOKEHHWE TPSAMBIX B  TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B POCTPAHCTBE;

¢ CBOOOJITHO ONEPUPOBATHh TMOHSATUSMHU, CBSI3aHHBIMH C yrjaMH B NPOCTPAHCTBE:
MEX]Ty IPSMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMOH U MIOCKOCTHIO;

¢ CBOOOTHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

¢ CBOOOJTHO pacro3HaBaTh OCHOBHbBIE BUAbI MHOTOTPAHHUKOB (IIpHU3Ma, MUpaMH/a,
NPSIMOYTOJIBHBIN Mapauiesnenumne, Kyo);

e KJIacCU(ULIMPOBATh MHOTOTPAHHUKH, BBIOMpPAs OCHOBAHUS JUIS KJIACCU(UKALINN;

* CBOOO/IHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMU C CEUEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

* BBITIOJIHATH TapajjieIbHOE, HEHTPaIbHOE M OPTOrOHAJIBHOE MPOCKTHUPOBAHHUE
(Guryp Ha IIOCKOCTH, BHIIOJIHATH N300pakeHus (PUTYp HA MIIOCKOCTH;



e CTPOUTH CEUEHHS MHOTOTPAaHHHKOB pAa3JIMYHBIMA METOJAMH, BBITIOIHATH
(BBIHOCHBIE) TIIIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BHI
CBEpXY, COOKY, CHU3Y;

¢ BBIYUCJIATH TUIOMIAA TIOBEPXHOCTEH MHOTOTPAHHUKOB (IpH3Ma, MHpaMHIa),
TC€OMETPHUYECKUX TeJl C MPUMEHEHHEM (opmy,

¢ CBOOOHO OTEPUPOBATH MOHATUSMU: CUMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;

¢ CBOOOHO  OMEpUPOBATh TMOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM |
KOOpAWHATAaM B TIPOCTPAHCTBE;

* BBITIOJTHATD JACHCTBYSI HAJl BEKTOPAMHU;

e peIaTh 3aJa9M Ha JOKA3aTEIhCTBO MATEMATHUYCCKUX OTHOIICHUN M HAXOXKICHUE
TCOMETPUYCCKUX BEJIWYMH, TPUMEHSS W3BECTHBIE METOABI TIPH PEIICHHUH
MaTEMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO ¥ BBICOKOT'O YPOBHSI CIIOKHOCTH;

e IPUMEHSTh  NPOCTEHIIME  TPOrpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e M3BJICKaTh, MPEOOPA30BBIBATE W  WHTEPHPETHPOBATH  HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (UTYpaX, MPEACTABICHHYIO Ha YepTEkKax
U PUCYHKAX;

e IPUMEHSTH TIOJYUYCHHbIE 3HAHMS Ha MPAKTHUKE: CPABHUBATh M aHAIM3UPOBATH
peanbHBIC CUTYyallMH, MPUMEHSATHh W3YYCHHBIC TOHATHS B TPOIECCE IMOWCKA
pEeIIeHUST MaTeMaTHYeCKH CGHOPMYIUPOBAHHONW MPOOJIEMBI, MOACINPOBATH
peanbHBIC CUTYAIMH Ha S3BIKE TEOMETPUH, UCCIICIOBATH IIOCTPOCHHBIC MOJICTTH
C HUCIOJIb30BAaHUEM T'€OMETPUYECKUX TMOHSATHUH W TEOpeM, ammapara aiareOpbl,
peraTh MpPaKTUYECKUEe 3a7aud, CBS3aHHBIC C HAXOXKJICHHEM T'€OMETPUUYECKUX
BEJINYWH;

e IMETh TIPEICTABIICHUS 00 OCHOBHBIX dTallax Pa3BUTHS T€OMETPUH KaK COCTABHOM
4acTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne i/l HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI KoHTpoabHbIe IIpakTuyeckue (ngpossie)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapaymienpHOCTD MPAMBIX U IJIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [IeprieHIUKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEH B o5
IIPOCTPAHCTBE
VYribl ¥ paccTosHUS 16 1
MHororpanHuKu 7 1
BexTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 000011IeHre U cUcTeMaTU3alus 5 5
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne ni/n

Tema ypoka

OcHOBHBIE TIpaBUIIa N300pAKCHUS HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

KoanyecTBo 4acosB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTsbI

Jara
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
[paBuJia M300paKEHUS Ha PUCYHKE
IUTOCKOCTH, MapajlIeIbHBIX MPAMbBIX
(OTpe3KoB), cepeInHbI OTpE3Ka
[MoHsTHSA: TIEpeceKaroIIuecs TIOCKOCTH,

nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, ©300paKeHHEe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, ©300paKeHHEe MPOCTEUIINX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICACTBUS
U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbBIE CIEACTBUS
U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIICICTBUS
u3 HuX. CiocoObl 3a1aHUs MPSIMBIX U
II0CKOCTEH B mpoctpaHcTBe. O003HAUCHUS
MPSIMBIX U IJIOCKOCTEHN

10

N300pakeHne ceueHnil mupaMuapl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péopa.
H300paxkeHue niepeceyeHusl MOTy4eHHBIX
IUI0CKOCTEH. PackpamimBanue moCcTpOSHHBIX
CEeYCHHI pa3HbIMHU LBETAMH

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBbI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus noIy4eHHbIX
I10ckocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAMU

12

N300paxenune cedyeHunit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.
N300pakeHue nepecedyeHus noTyudeHHbIX
10cKkocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN Pa3HBIMU LIBETAMU

13

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedyeHus moryueHHbIX
I10cKkocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN pa3HBIMU LIBETAMU

14

Merton cnesoB it TOCTPOSHUS CEUSHUM

15

Meton cieoB ISl IOCTPOEHUS CEUEHUM.
CBolicTBa nepecedyeHnii MPsIMbIX U
IJIOCKOCTEN

16

Mertopa cie10B Uil HOCTPOCHUS CEUCHUH.
CBolicTBa niepece4eHnii NpsSIMbIX U




IJIOCKOCTEN

17

18

19

[TocTpoenue ceueHuii B mupamMu/e, Kyoe mo
TpéM Toukam Ha péopax. Co3zmaHne BHIHOCHBIX
YepTeKel U 3aluch IIaroB MOCTPOSHUS

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péOpax. CozmaHue BHIHOCHBIX
YepTeKel U 3aMKCh IaroB MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo

TpéM Toukam Ha pEOpax. CozmaHue BHIHOCHBIX
YepTeKel U 3aluch MIaroB MOCTPOSHUS

20

[TocTpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3aHue BRIHOCHBIX
YepTeKel U 3alKCh IIaroB NOCTPOCHUS

21

22

23

24

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonobue
TPEYrOJIBHUKOB

IToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUsAX Ha BBIHOCHBIX
yeprexax. Mcropus pa3BUTHS IIIAaHUMETPUU U
CTEpEOMETPUHN

KontponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacnionoxeHue npsmbIx B
npoctpancTBe. CKpenMBaIOLUIUECs MPSMBIE.
[Ipu3Haky CKpEMBAIOMINXCS MPSMBIX.
[TapannenpHble MpsMbIE B IPOCTPAHCTBE

25

Teopema o CyllleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOI NapajieIbHON
JAHHOM NPSMOU, MTPOXOASILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU




npsMoi. Jlemma o nepecedeHuun
NapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO

26

27

28

29

[lapannenbHOCTh TpeX MpsAMbIX. Teopema o
TpEX mapajuieNIbHbIX NpAMbIX. Teopema o
CKPELIUBAOIIUXCS MPSAMBIX

[TapamnensHoe npoekTrpoBanne. OCHOBHBIE
CBOMCTBA NTapaJUIECIIbHOTO IIPOCKTUPOBAHMSL.
N300pakenue pasHbIX GUTYp B mapaieabHON
MIPOEKLIUU

LenTpanbHas npoekuus. Yroiu ¢
COHAIMPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

33,[[8.‘11/1 Ha J0Ka3aTCJIbCTBO U MCCIICAOBAaHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM INIPSIMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH IIPSIMOU U MJIOCKOCTH.
CaolicTBa napaienbHOCTH NPSIMON U
IIJIOCKOCTH

31

I'eomeTpuueckue 3a7aun Ha BRIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOISINETO Yepe3
JAHHYIO TIPSIMYIO Ha YEPTEkKE U
MapajyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOLIEHUN

33

[MapannenbHas MPOEKIHs, TPUMEHEHUE TSI
MMOCTPOCHHUS CeUeHUN Ky0a 1




napauienenumnena. CeoncTaa
napauiesienure1a i MpU3Mbl

34

35

36

37

38

IMTapannenbsHele wiockocty. [pusnaku
HapajyIeJIbHOCTH JIBYX IUIOCKOCTEH

Teopema o mapajieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH, MPOXOASAIIEH
Yyepes3 TOUKY, HE MPUHAIICKALYIO TaHHON
MJOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuiesIbHBIX IJIOCKOCTEH: 0
MapajuIeIbHOCTH TPSIMBIX TIEPECCUCHUSI IPU
MepeceyeHny JIByX MapajiebHbIX
IIJIOCKOCTEMN TpEThen

CaoiicTBa napasieiabHbIX MIOCKOCTEN: 00
OTpe3Kax NapajljIeNbHbIX IPSIMBIX,
3aKJIIOYEHHBIX MEKY MapauieIbHBIMU
IIJIOCKOCTSIMU; O IEPECEUEHUH MTPSIMOU C
JIBYMSI TIapaJUIEIbHBIMU TUIOCKOCTSIMH

IToBropenue: Teopema ITugaropa Ha
IJIOCKOCTH

39

40

41

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napajulelIenunena

Brruncnenue IuH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM MapajieJenuIe/1e

42

[TepnenuKyISpHOCTH MPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHIuKyJISpPHOCTH IPSIMOK 1
IIJIOCKOCTH

43

[lepneHUKYISAPHOCTD MPSMOM U TUIOCKOCTH.
[Ipu3Hak nepneHIuKyJISpPHOCTH IPSIMOK 1




IIIIOCKOCTH

Teopema o CylecTBOBaHUH U
€MHCTBEHHOCTH IPSIMOM, MPOXOAAIICH uepes3

44 TOYKY MPOCTPAHCTBA U MEPIECHIUKYIIPHON K
TUIOCKOCTH

45 ITnockocTy U neprneHANKYIIpHbIE UM IPSMbIe
B MHOT'OT'paHHHKaxX

46 [TnockocTy U nepreHANKYJIIpHbIE UM IpsSMbIe
B MHOTI'OI'paHHHMKax

47 [epnienaukysip u HaknoHHast. [loctpoenne
MEPIIEHANKYIISIPA U3 TOUYKU Ha MPSIMYIO

48 [lepnienaukynsap u HakinoHHast. [loctpoenue
NEepPIEHANKYIIpa U3 TOUKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHaAuKyIApax (MpsMas 1
oOpatHas)

50 Teopema o Tpéx nepneHAUKYIsApax (MpsMas u
oOparHas)

51 VYTos MeXIy CKPEeUIMBAIOIUMUCS MPSIMBIMU

59 [Tonck nmeprneHANKYISIPHBIX MPSIMBIX C
MTOMOIIIBIO TIEPTICHINKYIISIPHBIX TUIOCKOCTEH

53 OproroHanbHOE MMPOSKTUPOBAHNE
ITocTpoeHue ceueHuit kyoa, IpU3MBI,

54 MPAaBUIBLHON MUPAMHUJIBI C TOMOIIBIO
OPTOrOHAJILHOW TPOEKINU
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

55 MPaBUIILHON MTUPAMHUJIBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH

56 CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

mIockocTH. [1nockocT cummeTpuii B




MHOT'OrpaHHUKax

57

58

[Ipu3Hak neprneHuKyIIpHOCTH MPSIMON U
MJIOCKOCTH KaK CIJIEJICTBUE CUMMETPUU

[IpaBuibHbIE MHOTOTpaHHUKH. Pacyér
paccTosiHU OT TOYKU JI0 TIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

60

61

CrocoObl OMYCTUTh MEePIEHANKYISPHI:
CUMMETPHUS, CABUT TOYKHU T10 TapaJIICTbHOM
IpsAMON

CrBur 1o HenapajIeIbHOU MPSAMOH,
M3MEHEHUE PACCTOSHUN

62

KonTponbhas padora "B3aumnoe
PacroJI0KEHUE NMPSMBIX U IUIOCKOCTEN B
nmpocTpaHcrae”

63

[ToBTOpEHME: Yyroy Mexay NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B ITPOU3BOIIBHOM
TPEYrOJIbHUKE, TEOPEMA KOCHHYCOB

64

65

IloBTOpEHME: Yyron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC MCTOAbI BBIYUCIICHUA yIJia
MCKAY NPSAMBIMA B MHOT'OI'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aUMHO NEPIEHAUKYIISPHBIX IJIOCKOCTEN

68

[Ipu3Hak neprneHaAuKyJIApHOCTH IIIOCKOCTEH;
TeopeMa O IPSIMOM IIEPECEUEHUs IBYX
IIJIOCKOCTEM MEPIICHINUKYIISIPHBIX TPETHEN




IIIIOCKOCTH

69

70

71

[IpssMOyTONBHBIN MapauIeaenuIe; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesienuneaa

Teopema o nuaroHasu NpsSIMOYrojabHOTO
napajuieNienune1a u cleCTBUE U3 Heé
CrepeomeTpuuecke 1 NpUKIaJIHbIC 33]1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACHOJIOKEHUEM
MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSIMBIE,
napajuieJbHbIe TNIOCKOCTH B CTAaHJAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOIIMMUCS NIPSIMBIMU B
MIPOCTBIX CUTYaLHSIX

PaccrosiHME OT TOYKH 10 TUIOCKOCTH,
paccTostHue OT NMPSMOM 10 MIIOCKOCTH
Beluncrnenne paccTosHUN MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
NEPIEHUKYIISIPHON IIJIOCKOCTH

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yria

77

DneMeHTHI CPEePUIEeCKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

KonTponbHas padota "Yrisl u paccrosHus"

79

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro AJIEeMEeHTHI"




IInpamupa. Buael nupamun. [IpaBunpHas

80 1
nupamuga

81 [Ipusma. IIpssmast 1 HaAKIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

82 [Ipsmoit napamienenunes, TpsSIMOYTOJIbHbBIN 1
napajuiesenumnes, Kyo

83 Brinyxiible MHOrorpanHuku. Teopema Oitiiepa 1
Beimykiieie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBunbpHbIe U OTYNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KonTponbnas pabora "MuororpanHuku" 1

86 [ToHsATHE BEeKTOpaA HA MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1

01 Paznoxenne BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH

92 CkansipHO€E IPOU3BEIEHUE 1

93 Brrauciienue yria Mexmay BEKTOpaMu B 1
MPOCTPAHCTBE

94 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaAMH 1

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

98 O0001IeHrEe ¥ cucTeEMaTH3alus 3HAHUI 1

99 O06o01IeHne 1 cucTeMaTu3aIys 3HaHUH 1




100 Hrorosast kKoHTpoOJIbHAsE paboTa

101 Hrorosas koHTpobHas paboTa

102 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUi

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

- MaTtemaTuka: anreOpa 1 Hayajla MaTEMaTHYECKOT0 aHalu3a, reomeTpus. I'eomeTpus,
10-11 xmaccel/ Atanacsa JI.C., Byty3os B.®., Kagomies C.b. u npyrue,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI 1JIS YUUTEJIA

- MaTtemaTuka: anrebpa v Hadajla MaTeMaTHYECKOTO aHaln3a, reomeTpus. [ eomeTpus,
10-11 xnaccel/ Aranacsu JI.C., Byty3oB B.®., Kagomies C.b. u npyrue,
Ax1monepHoe o6miectBo «M3marensctBo «lIpocBenienue»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

e bubmuoreka I{OK - https://m.edsoo.ru
o SKnacc — mudponas odpazoBaTenbHas miargopma Jist MKOJILHUKOB,
CTYAEHTOB, YUUTEJEH U POAUTEIICH.

e VYuyu.py — oOpa3oBateibHas OHJIalH-TIIaTGopMa JjIsl IIKOJIBHUKOB, UX
poautenei u yuuresei http://school-collection.edu.ru — komaexrus
00pa3oBaTeNbHBIX PECYPCOB


https://m.edsoo.ru/
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