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HOACHUTEJBHASA 3AIIMCKA

["'eomeTpus sBsIETCSI OHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEAHETO OOLIETO
oOpa3oBaHMs, TaK KaK OO0ECHeYMBaeT BO3MOXKHOCTb W3YUYEHHUS JUCUUIUIMH
€CTECTBEHHO-HAYYHOI HANpPAaBJICEHHOCTH M MPEIMETOB T'YMAaHHUTApHOIO IIMKJIA.
[TockobKy JTOTHYECKOE MBIIIIIIEHHE, POPMUPYEMOE MPU U3YUCHUH 00YUYAIOITIMHUCS
HNOHATUMHBIX OCHOB TIE€OMETPHM, IPH JOKA3aTEIbCTBE TEOPEM M IOCTPOCHHUH
LENOYKH JIOTHYECKUX YTBEPKICHUIN IIPU PELICHUU T'€OMETPUUECKUX 3a/1a4, YMEHHE
BBIIBUIaTh W ONPOBEPraTb TMIIOTE3bl HENOCPEACTBEHHO HCIIONB3YKOTCA IIPH
pEIIeHNH 3aj]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3MUYECKUX 3a/a4.

[lear ocBOeHUs MporpaMMbl y4eOHOro Kypca «I'eoMeTpusi» Ha yriryOJICHHOM
YPOBHE — pa3BUTHE UHIUBUAYATbHBIX CIOCOOHOCTEN 00YUAIOIIUXCS MPU U3YUEHUH
reOMETpUM, KaK COCTaBIsIOLIE mpeameTHol oOnactu «Martematuka W
nHpopMaTHKa» yepe3 00ecriedeHne BO3MOKHOCTH MPUOOPETEHHUS U UCTIOJIb30BAHUS
0oJiee rIyOOKMX T€OMETPUUYECKUX 3HAHUM U IEUCTBUH, CieNU(PUIHBIX T€OMETPHH,
Y HEOOXOAMMBIX JJI YCIEUTHOro Npo(ecCHOHAIBLHOr0 00pa3oBaHus, CBA3aHHOIO C
UCII0JIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a7auaMy Kypca T€OMETPUM Ha YIIyOJICHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIMMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHne NpeCTaBICHUsI 0 TEOMETPUU KaK YaCTU MUPOBOU KYyJIbTYpbI U
(opMUpOBaHKE OCO3HAHUS B3aUMOCBSI3H FTEOMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMHpOBaHUE TPEICTABIECHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEHIINX MATEMATHYECKUX MOJEINSX, MO3BOJISIFOIIMX ONUCHIBATH M HM3ydaTb
pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA, 3HAHHUE MOHATUIMHOTIO aIapara 1o pasaeiy
«CrepeoMeTpusi» y4eOHOTo Kypca TeOMETPUH;

dbopMHpOBaHHE  yMEHUS ~ BJAQJE€Th  OCHOBHBIMM  TOHATUSAMH O
MIPOCTPAHCTBEHHBIX (PUTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
GopMynT M yMeHUE UX NPUMEHSTb, YMEHMs JIOKa3bIBaTh TEOPEMbl M HAXOJUTH
HECTaHJIapTHbIE CIIOCOOBI PEIlICHNUs 3a/1a4;

dbopMHpoOBaHUE YMEHUS pacliO3HABaTh HA YEPTEXKAX, MOJEISAX U B PEaIbHOM
MUpE MHOTOIPAHHUKM M Tela BpalleHUs, KOHCTPYHPOBATH T'€OMETPUUYECKUE
MOJEIIN;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEOpHUil, (OPMUPOBAHHME MOHMMAHHUS POJIM AKCHUOMATHKU MpPU
IIPOBEACHUY PACCYKICHUN,

dbopMHpOBaHUE yMEHUS BIAJETh METOJAMH JIOKA3aTEIbCTB M AJITOPUTMOB
pelIeHus, yMEHUSI UX IPUMEHSTh, MPOBOIUTD JOKA3aTEIbHbIE PACCYKIEHUS B XOJI€
pELIEHUs] CTEPEOMETPUUYECKMX 3aJad W 3aJa4 C MNPAKTUYECKUM COJEPKAHHEM,
(opMupOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH [0KA3aTelIbCTB MPH



000CHOBaHMY MaTEMaTUYECKHUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MIPOBEACHHUH
J€NYKTUBHBIX PacCyKJIECHUH;

pa3BUTHE M COBEPILICHCTBOBAHWE MHTEJUIEKTYaJIbHBIX U  TBOPYECKHUX
CIOCOOHOCTEN 00y4aronIuXcsl, MO3HABATEIbHON aKTUBHOCTH, MCCIEI0BATEIbCKUX
YMEHHUM, KpUTUYHOCTH MBIIIJIEHUS], UHTEPECA K U3YUEHHUIO T€OMETPUH;

(dopMupoBanrue (YHKIMOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHOM I'€OMETpPHUHU:
YMEHHsI paclo3HaBaTh MPOSIBICHUS TI'E€OMETPUUYECKUX NOHATUH, OOBEKTOB M
3aKOHOMEPHOCTEN B pEajbHBIX >KM3HEHHBIX CUTYyalUsX W MPU U3YYEHHH JIPYTUX
y4eOHBIX MPEAMETOB, TNPOSBICHHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEAIbHBIX CHUTyalluid, HCCIIEIOBAaHUS IOCTPOEHHBIX MOJENEH,
MHTEPIPETALNH [TOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEpPKATEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 knaccax siBasitoTcst: «IIpsiMble U TIOCKOCTH B TIPOCTPAHCTBEY,
«Mmuororpanaukmn», « Tena Bpamenus», « BEKTOpsI 1 KOOPAMHATEI BHPOCTPAHCTBEY,
«/IBM>KEHHSI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO tpeboBaHMEe «yMETh OMNEPUPOBATH
MOHITUSMWY», PEJICBAaHTHBIMU T€OMETPUH Ha YIiTyOJICHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCUTCSI KO BCEM COJIEp>KaTeJIbHBIM JIMHUAM y4eOHOTO Kypca, a
(opMupoBaHHE JIOTUYECKUX YMEHUH pachnpefensercs He TOJNbKO IO
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuyeHusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3ysibTaraM ocBoeHusi DenepaibHON paboueit
MPOrpamMMbl, PACHpeNeNICHHbBIM MO0 TrojJaM OO0Yy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMITMAIBLHBIM BOIIPOCAM 00yYaroluecs
oOpamiainucb HEOJHOKPAaTHO. OTO  IMO3BOJISIET  OPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH MOHATHIMHU M HaBBIKAMH I1OCJIEA0BATEIBHO U NOCTYIIATEIBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOILYIO
CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN O0yUYarOIIMXCS, PACIIUPSS U yrayOmsis
ec, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4eHHUIO T€OMETPUU Ha YIIIyOJICHHOM YPOBHE NTO3BOJISIET:

co3maTh  ychnoBus i auddepeHnmanud  oOy4eHHUs, TMOCTPOCHUS
UHAUBUIYAJbHBIX ~ 00pa30BaTeNIbHBIX MPOTpaMM, OOECHEUYUTh YIITYyOJICHHOE
M3y4YEeHHE T€OMETPUH KaK COCTaBJISIONIEeH yueOHoro npeaMera «MaTteMaTHKay;

MNOATOTOBUTH OOYYAIOMIMXCA K MPOJOJDKEHUIO HM3YyUYEHHsS] MaTeMaTHUKHU C
y4eToM BBIOOpa Oymymiei mpodeccun, obecrieunBasl MPEEMCTBEHHOCTh MEXKITY
o01uM 1 podeccuoHaIbHBIM 00Pa30BAHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomeTpusi» Ha YrJIyOJICHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Hezentwo), B 11 kmacce — 102
yaca (3 Jaca B HEJIET0).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATUSI  CcTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTD,
npoctpancTBo. [loHsATHE 00 aKCMOMAaTHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIIECICTBUS U3 HUX.

B3anmHOEe pacrnoyiokeHWe NpsIMBIX B IPOCTPAHCTBE: IMEPECEKAOLINECS,
napajuielibHble W CKpelMBaroImuecss npsMble. [IpU3HAKM CKpelMBarOIIMXCS
npsaAMbIX. [lapannenbHOCTh NPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapalieIbHbIE
MpsIMbIE€ B IPOCTPAHCTBE, MapaIEIbHOCTh TPEX MPSMBIX, HapaJUIEIbHOCTb MPSIMOM
U 1wiockoctu. [lapamienbHoe W ILEHTpaldbHOE NPOSKTHPOBAaHUE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBA MapajUIeIbHOTO MNpPOEKTUpOBaHuUsA. M300pakeHue
buryp B mapaysiesibHOW MPOEKIUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJI
MEKy NMPSAMBIMH B MPOCTpPaHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapasieIbHbIE
IJIOCKOCTH, CBOKCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAaHCTBEHHbIE (QUTYpPhl HA TUIOCKOCTH: TETpadJlp, Mapajuiejenumnes,
MTOCTPOCHUE CCUCHUU.

[lepneHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: TEPIICHAUKYJIIAPHBIE MPSMbBIE B
MPOCTPAHCTBE, MpPSMBIE NaApPAUICIbHBIE W MEPNEHAUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHNECHANKYISIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpeEMa O MpsIMOM
NEPIIEHANKYJIIIPHOU IJIOCKOCTH. OpTtoronanbHo€ MIPOEKTUPOBAHUE.
[lepnieHAUKYISP U HAKIIOHHBIE: PACCTOSIHUE OT TOUKHU J0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMON 10 TIJIOCKOCTH, MPOEKIMS (GUTYPBI HA TUIOCKOCTh. [leprneHIuKyIspHOCTh
IJTIOCKOCTEN: MPU3HAK MNEPINECHAMKYISPHOCTH ABYX IJIOCKOCTEH. Teopema o Tpex
NEPIICHANKYJIAPAX.

VYrael B OpOCTPAHCTBE: Yroia MEXAY MPSIMOM M IUIOCKOCTHIO, ABYIPAHHBIN
yTOJl, JUHEWHBIA YroJl ABYTPAHHOTO yria. TpEeXrpaHHbIi U MHOTOTPAHHBIEC YTJIbI.
CBoiiCTBa IJTOCKUX YIJIOB MHOTOIPAaHHOTO yria. CBOMCTBA INIOCKUX HWJIBYTPaHHBIX
YTJIOB TPEXTPAHHOTO yIiia. TeopeMbl KOCHHYCOB ¥ CHHYCOB ISl TPEXTPAHHOTO yTJa.

MHororpaHHuKH

Buabsl MHOTOrpaHHUKOB, pa3BepTKa MHOrorpaHHuka. llpusma: N-yronbHas
Mpu3Ma, IpsiMasi ¥ HaKJIOHHAs MPU3MBbI, OOKOBas W TOJHAS TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIN NapajuieIeNUIea U €ro cBoicTBa. KpaTuaiiue
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Ouinepa. [IpocTpancTBeHHas
teopema Iludaropa. [lupamuna: n-yronpHas nupaMmuia, MpaBUJIbHAS U YCEUCHHAS
nupamubsl. CBoiicTBa peOep W OOKOBBIX TpaHEW TMPaBWIBHOW TUPAMUJIBI.
[IpaBuiibHBIE MHOTOTPAHHUKU: MPAaBUJIbHAS MPU3Ma U



MpaBUJIbHAs MNHUpaMUIa, NPABWIbHAS TPEYrojbHas MNHPAMHUIA W IPABUJIbHBIN
TeTpa’ap, KyO. IlpeacraBieHue o mpaBUIBHBIX MHOIOIPAHHUKAX: OKTa’Jp,
TOJEKa’p U UKOCAP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: peOpa, JAWaroHaja, YIJIbl.
[Inomane OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMOM INPU3MBI,
IJIOIIA b OCHOBAHUM, TEOpEMa O OOKOBOW MOBEPXHOCTHU NpAMOM npu3Msbl.l lnomans
OOKOBOIl TMOBEPXHOCTH M TMOBEPXHOCTU MPABUIBHOW MUPAMUIIBI, Teopema o
IUIOIIAIM YCEUCHHOM TUPaMU/IBL.

CuMmmeTprss B NPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MPAaBWIBHOM MHOTIOIPDAHHHMKE: CHMMETpUS
napajiejenuneaa, CUMMETPHUs NPaBUIbHBIX MPU3M, CUMMETPHUsS MpPaBUIbLHOU
MApaMUJIbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBbl KOJUIMHEApHBIC, COHANPABICHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIEMCTBUSA C BEKTOPAMHU: CIOKEHUE
Y BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoiicTBa ClloKeHUsI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpPA Ha YHCIIO.
[IoHsATME KOMIUTaHApHBIE BEKTOPHI. [IpM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamwienenumnena. TeopemMa O pas3lIoKEHUHM BEKTOpa IO TPEM
HEKOMIUTaHApHBIM ~ BekTopaMm. [IpsMoyronbHass  cucTemMa KOOpAMHAT B
npoctpaHcTBe. KoopnuHatel BekTopa. CBs3b MEXIYy KOOpAMHATAMU BEKTOpa U
KOOpJIMHATaMH TOYEK. YToJl MexAy Bekropamu. CKalgpHOE NpOU3BEACHHUE
BEKTOPOB.

11 KJIACC

TeJsia BpalmeHus

[TonsiTHsA: TMAMHAPUYECKAas TOBEPXHOCTh, KOHHYECKAasi TOBEPXHOCT,
chepuyeckas TMOBEPXHOCTb, OOpasyrolue moBepxHocTel. Tena BpauieHUs:
UWJIUHIP, KOHYC, YCEUCHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnioxenue chepsl
M TUIOCKOCTH, KacaTelibHas TUIOCKOCTh K cdepe. M300pakenne Ten BpaieHus Ha
miockoctr. Pa3BepTka nunuuapa u konyca. CumMetpusi chepsl U mapa.

O06beM. OcHOBHBIE CBOMCTBa 00BEMOB Tein. TeopemMa 00 oObeme
MPSIMOYTOJIBHOTO Tapajieienuneaa u ciueactsus u3 Hee. OOBEM mpsAMon H
HAKJIOHHOW MPU3MBbI, IWJIWH]IpA, MUpaMUIbl U KoHyca. OOBEM IIapa U 1MIapoBOTO
CerMeHTa.

KoMOuHanuy Ten BpamieHWs W MHOTOTPAaHHHWKOB. IIpw3ma, BIMcaHHas B
MUJIUHAP, ONHCaHHas okoyio IwuHApa. llepeceduenne cdepbl u mapa c
miockocThio. Kacanue mrapa u cdepbl mIocKocThio. [loHSATHE MHOTOTpaHHUKA,



OMHCAaHHOTO OKOJO cdepsl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpAaIlICHMUS.

[1nomaas MOBEPXHOCTH LUIMHIpA, KOHYycCa, IUIoNaas chepbl U €€ dacTei.
[Togo6ue B mpoctpanctBe. OTHOMIEHHE OOBEMOB, IUIONMIAICH TOBEPXHOCTEH
nonoousix Quryp. IlpeoOpazoBanue mnomodusi, romoreTus. PemieHuwe 3amay Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJl BPAILEHUS: CEUCHUSI IIUIMH]IPA
(mapajuienbHO W TEPHEHIUKYJISIPHO OCH), CEUYEHHUs KoHyca (IapasulesibHbIe
OCHOBAHHUIO U MPOXOJAIINE YEPe3 BEPIINHY), CEUEHUS 11apa, METO/IbI MOCTPOECHUS
CEUYECHMI: METOJ| CJEN0B, METOJI BHYTPEHHETO0 MPOEKTUPOBAHUS, METOJI TIEpeHoca
CEKYIIEH TIOCKOCTH.

BekTOpbl H KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B mpocTpancTBe. Onepanuu HajJ BEKTOpaMi. BeKTopHOEyMHOXKEHNE
BeKTOpoB. (CBoOHCTBa BEKTOPHOrO yMHOXeHus. IIpsmoyronbHas cucrema
KoopAuHAT B mpoctpaHcTBe. KoopaumHaTel BekTopa. PasnoxeHune BeKTOpa IO
6a3ucy. KoopauHaTHO-BEKTOPHBIM METOJI IPU PEIIEHUH T€OMETPUYECKUX 3a]ad.

/IBMKeHUs B MIPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpaxkeHus. J[BUXKEHUS U PaBEHCTBO (Quryp.
OO6mue cBoicTBa JBWXKCHUW. Buapl ABWKEHMM: MapalliebHBIA TEPEHOC,
LHEHTpaJbHas CHUMMETpUs, 3€pKajbHas CHUMMETPHS, MOBOPOT BOKPYT MPSAMO.
[TpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxnaHcKoe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKA 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOT0 00111€CTBA, MPE/ICTABIICHNE O MATEMaTHYECKUX
OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp
IPa)XIaHCKOT0 00I1IecTBa (BBIOOPHI, OMIPOCH U JPYToe), yMEHUEB3aUMO,ICHCTBOBATD
C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKUHMSAMU U HA3HAUYECHUEM;

2) NIaTPHOTHYECKOE BOCITUTAHME:

c(OPMUPOBAHHOCTh POCCUHCKOMN I'paKAAHCKOW WAECHTUYHOCTH, YBAXKEHUS K
OPOLUIOMY M HACTOAILIEMY POCCHUHCKONW MAaT€MaTHKH, [ICHHOCTHOE OTHOLICHHUE K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTHKEHUH B JPYrMX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMUKUY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHME JYXOBHBIX LEHHOCTEH pPOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO MOBEIECHUS, CBA3AHHOIO C NMPAKTHYECKUM
IPUMEHEHUEM JTOCTHXKEHUM HAYKU U AESTENBHOCTBIO YUEHOI'0, OCO3HAHUE JTUYHOIO
BKJIaJla B IOCTPOEHHUE YCTOMYUBOIO Oy IyILIEro;

4) 3cTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYAs 3CTETHUKY MAaTEMaTHYECKHX
3aKOHOMEpPHOCTEHN, 0OBEKTOB, 3a7a4, pEUICHUMN, PacCyKIECHUN, BOCIPUUMYHBOCTD
K MaT€MaTHYECKHUM ACIIEKTaM Pa3JINYHbIX BUJIOB HCKYCCTBA,

5) ¢pu3nyeckoe BOCIUTAHME:

cOPMHPOBAHHOCTh yYMEHUS MPUMEHATH MaTeMaTHYEeCKUE 3HAHUS B
MHTepecax 3/10pOBOT0 U 0e301acHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (30pOBOE TMHUTaHWE, COATAHCHUPOBAHHBIN PEXHUM 3aHATHA U
OT[pIXa, PEryJsipHasl pu3ndeckass akTUBHOCTH), (PU3NUECKOE COBEPLICHCTBOBAHHE
U 3aHATUSAX CIOPTUBHO-030POBUTEIBHON JEATEIbHOCTBIO;

6) Tpy10BO€ BOCITUTAHME:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUWE IIEHHOCTH TPYHOJt00Us, HUHTEpeC K
paznuuyHbiM  cPepaM  NMPOPECCHOHAIBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOM M €¢ NPUIIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BHIOOD
Oyayuieit mpodeccun H pealn30BbIBaTh COOCTBEHHbBIC JKU3HEHHBIE IUIAHBI,
TFOTOBHOCTh U CIIOCOOHOCTh K MaTE€MaTUYECKOMY OOpa30BaHUIO U



caM0O0Opa30BaHUIO Ha MPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PELICHUU TPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOM HApaBIEeHHOCTH;

7) 3x0JI0THYeCcKOe BOCTIUTAHHE:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAaHUE BIIHMSHUS
COIIMAIbHO-PKOHOMHYECKUX MPOIIECCOB HAa COCTOSIHWE MPUPOJHON U COLUATBHOM
Cpelbl, 0CO3HaHUE TJIO0ATBPHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TPUMCHEHHE MAaTeMaTHYCCKUX 3HAHWN [JI1 pelmieHus 3amad B 00yacTu
OKpYXalollled Cpefbl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIEJICTBUMN ISl OKPY>KarOIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHOW MPAKTUKHU, IOHUMaHUE MaTEMAaTHUECKOMN
HAyKHU Kak cepbl UeTOBEYECKOM IeATeIbHOCTH, STAMOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUISL pa3BUTHUSl LIUBWIM3ALIMY, OBJIAJICHUE SI3bIKOM MAaTEMATHKUA U MAaTEMaTUYECKOU
KyJIbTYypOU KaK CPEJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISITH IPOECKTHYIO
1 HUCCIIEIOBATENIbCKYIO JIESITEIbHOCTh HHAUBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesbHBbIC YHHBEPCAJIbHbIE YUeOHbIe JeHCTBUSA

ba3oBble 1oruyeckue 1eicTBUA:

BBISIBIISIT M XapaKTEPH30BaTh CYLIECTBEHHBIE MPU3HAKKM MAaTEMATHYECKHX
00BEKTOB, MOHATUN, OTHOLICHUHN MEXTy TOHATUSIMHU, (POPMYITUPOBATHONPEIECICHNUS
MOHSITUH, yCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALIMN, OCHOBAHUS JJIsI
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCIPUHUMATh,  (GOpMYyJIHpOBaTh M  NpPeoOpa3oBbIBaTh  CYXKIACHMS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIC;

BBISIBJIAIT MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTHUBOPEUMS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSAX, Npeajaratb KPpUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTb BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKJIFOUEHHI 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALIUIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJACHUS U BHIBOJIbI;

BBIOMpATh CMOCOO pemieHus y4eOHOM 3amady (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIICHUS, BBIOUPATh HaOoJIee MOAXOAAIIUN C YYCTOM CAMOCTOSTENIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie ucciaenoBare/bCKe A1elCTBHSA:



UCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (UKCHpPYIOUIME  MPOTUBOpeune,  mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (popMUpOBaTh TUIOTE3Y, apTyMEHTHUPOBATH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTr0 00bEeKTa, SBJICHHUS, IIpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATh OOOOIEHUSI W BHIBOABI IO pe3yJbTaTaM
IPOBEICHHOTO  HAONIONEHMs, HWCCJIEAOBAaHMS, OIEHUBATH  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U O00OIIIEHU;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TakKe BbIIBUTATh
MPEOJIOKEHUS O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmei:

BBISIBIIATH Je(UIIUTH UHPOPMALIMU, TAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIs1 PEUICHUS 33]1a4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMaTU3UPOBATH U HHTEPHPETUPOBATH UHPOPMAIUIO PA3IMYHBIX BUJIOB U (hOpM
MIPEICTABIICHHUS;

CTPYKTYPUpPOBaTh HH(POPMAIINIO, TPEJCTABISATh €¢ B Pa3NIMUHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJICKHOCTD uHpopMau 1o CaMOCTOSATENIbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHbIE YHHBEpPCAJIbHbIE YUeOHbIE el cCTBUA

Oo0menne:

BOCIIPUHUMATh U (JOPMYIIHPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBHAMU U
IEJISIMH OOIICHMS, ICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOKO TOUKY 3PEHUSI B YCTHBIX
U THCHbMCHHBIX TEKCTaxX, JaBaTh IIOSICHCHHS II0 XOJY pCIICHHS 3aJadH,
KOMMEHTHPOBATH TTOJTYICHHBIA PE3YJIbTAT;

B XOJI¢ OOCYXKJICHHsI 3a/J1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
IPOOJIEMBI, pelacMoi 3aJ1a4M, BEICKa3bIBaTh UCH, HAIICJICHHBIC HA TTIOMCKPEIICHMS,
COTIOCTaBIIATh CBOU CYXKJICHHS C CYXXISHUSMH JPYTHMX Y4YaCTHUKOB JHaiora,
oOHapyXUBaTh pa3IuuyMe MW CXOACTBO TMIO3WIIMA, B KOPPEKTHOH Qopme
(GbopMyIMpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHUS;

MIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIICPUMEHTA, UCCIICIOBaHUS,
MPOEKTa, CAMOCTOSITEIbBHO BBIOMpATh (GopMaT BBICTYIUICHUS C YYETOM 3ajad
MIPE3CHTAIUU U OCOOEHHOCTEH ayUTOPHH.

PeryisiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eiiCTBUSA
Camoopranusanms:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pEeIieHus C
Y4€TOM MMEIOILIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUI C Y4ETOM HOBOM MHGOPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbLHBII HHTEJJIEKT:

BIAJCTh HAaBbIKAMHM  [IO3HABATENbHOW  pedlieKCMM  Kak  OCO3HAHMS
COBEPILIAEMbIX JEUCTBUI M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIBTATOB, BIIAJIETh
cnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoLecca W pe3ybTaTa pEelICHUS
MaTEMaTUYECKON 3a4auH;

NpEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJEHHBIX OMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHIATH MPUIHHBI
JOCTIDKCHUS VI HEIOCTHIKCHUS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JlaBaTh OIIEHKY MPUOOPETCHHOMY OIIBITY.

CoBMecTHAas1 1eTEILHOCTD:

MOHMUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYATHLHON
paboThl TpHW pemeHWH YYeOHBIX 3a7ad, MPUHAMATH I11eJb COBMECTHOM
JESTeNbHOCTH, TUTAHUPOBATh OPTraHU3alMI0 COBMECTHOW pPalbOTHI, pacmpeneisTh
BU/JIBI pa0OT, JOTOBaPUBATHCS, 00CYKIATh MIPOIIECC U PE3YNIbTaT PaboThl, 00001IaTH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B I'PYIIOBBIX (QopMax paboThl (00CykJeHHs, OOMEH MHEHHUH,
«MO3TOBBIE MITYPMBD» U HHBIE), BEITIOJHATH CBOIO YaCcTh PA0OTHI M KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJICHAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmUHA TPOAYKT TO KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJICCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy 10 kyacca oOydarouiuiicst HAy4YUTCS:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMH TIOHSTHUSIMHU CTEPEOMETPUU TMPHU
pelIeHnH 3aa4 U MPOBEICHUY MaTEMAaTUUYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX TNPHU PEIICHUHU
reOMETPUYECKUX 3a]1aY;

e KJaccU(PUIIMPOBATH B3aMMHOE PACIIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJlaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXKAY NPSIMON H
MJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHKOB (TIPU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napajijiesienune, Kyo);

e KJIACCH(PUIIMPOBATH  MHOTOTPAaHHUKH, BHIOWpas  OCHOBAHUSA  JJIA
KJaccu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMM C  CEUYEHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napasuiesibHOE, LEHTPaJIbHOE u OpTOTOHAJIBHOE
MIPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTh, BHITTOTHITEH N300pakeHusl GUryp Ha
IJIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIMOJHSITH
(BBIHOCHBIE) TIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIOHIQAM  TMOBEPXHOCTEM  MHOTOTPAHHMKOB  (MpHU3Ma,
MUpaMUJia), TCOMETPUUECKUX TEJ C MPUMEHEHUEM (POPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCh U TIJIOCKOCTh CAMMETPHH, IIEHTP, OCh U TIIOCKOCTh CAMMETPHUH (DUTYPHI;

e CBOOOJIHO OINEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HAJl BEKTOPAMU;

e pemarh 3aJaud Ha J0KA3aTelIbCTBO MATEMAaTUYECKUX OTHOUIEHUWA U
HaxX0JICHUE T€OMETPUUYECKUX BEJIUYHH, IPUMEHSSI U3BECTHBIE METOABIIPH
pelICHUH MaTEeMAaTHUYECKUX 3a7ad TMOBBIIIEHHOTO M BBICOKOIO YPOBHS
CIIOHOCTH;

e TMPHUMEHATh MPOCTEUIIME NPOrpaMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PELUICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJICKATh, MNPeOOpPa3OBBIBATh M HWHTEPIPETUPOBATH HUH(POpPMALHMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TMPEJACTAaBICHHYI Ha
yepTexax U pUCYHKax;

e TMPUMEHATH I[OJYYCHHbIE 3HAHUS HAa TMPAKTUKE: CpPaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyallMH, MPUMEHSATh U3YYEHHBIEC MOHSATHUS B
mporiecce TMOUCKAa pelIeHUs] MaTeMaTH4ecKu  CcHOpMYyIHpOBaHHOM
npoOJieMbl, MOJEIUPOBATh pPEalbHbIC CUTYyallMd Ha S3bIKE T'E€OMETPUH,
UCCIIEI0BAaTh MMOCTPOCHHBIE MOJIENIU C WCIOJIb30BAaHUEM T€OMETPUUYECKUX
MOHATUN M TEOopeM, ammapara aiareOpbl, peraTh MPaKTHUYECKHE 3a/1aqd,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYHH;

e HMETh MPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TE€OMETPUHM KaK
COCTaBHOM 4YacTu (PyH1aMEeHTa Pa3BUTHUSI TEXHOJIOTHH.

K konity 11 kyiacca oOydarouiuiicst HAy4YuTCs:



CBOOOJHO OIEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMA C IAJIUHIAPUYECKOU,
KOHUYECKOM U cepuueckold IMOBEPXHOCTIMH, OOBSCHATH CIIOCOOBI
MOJIy4ECHUS;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BpPAILCHUS: IIUIMHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacmo3HaBaTh Tena BpamieHus (LMUIUHAP, KOHyC, cdepa U IIap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHUSI TEJT BPAIICHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U TIIOCKOCTH;
BBIYHCIIATh BEJIMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
O0OBEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJI BpalllCHHS,
FEOMETPUYECKHUX TEJ C TPUMEHEHUEM (HOPMYII;

CBOOOJIHO OIEpUPOBATH MOHSITUSMH, CBA3AHHBIMU C KOMOWHAITUSIMU T
BpaIllCHUsI 1 MHOTOTPAaHHUKOB: MHOTOTPAHHMK, BIOUCAHHBIA B cdepy H
OmMCaHHBIA 0KOJIO cdepsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK WM TEJIO
BpAILICHHS;

BBIYHCIIATh COOTHOIICHUSI MEXAY IUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300paxarh u3ydyaeMble (DUTYpPHI, BBIOJHATH (BBIHOCHBIE) IIJIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (GUrypax, TMPEICTaBICHHYIO Ha
yepTexKax U pUCYHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHATH OTIEPAIIMU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTh TeOMETPUUECKUE 3a]Ja4l Ha BEIYMCIICHUE YIJIOB MEXKIY MPSIMbIMU
U IUIOCKOCTSIMU, BBIYHMCIICHHE PACCTOSHHUN OT TOYKH JO IUJIOCKOCTH, B
L[EJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1A MPU PEUICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMH C JBI)KCHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

BBITIOTHATh M300paKEHUST MHOTOTPAHHUKOB W TEJI BpallleHUs MpH
MapajuIeIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPUHU, 3E€PKAIBHOU
CUMMETPHH, TIPHU TTIOBOPOTE BOKPYT MPSAMOM, IPeoOpa30oBaHUs TI0100US;
CTPOUTH CEYEHUS]I MHOTOTPAHHHMKOB W TEJ BPAILCHUS: CEUCHUS LIWJIMHAPA
(mapajuienTbHO U NEPIEHIUKYIIPHO OCH), CEUCHUSI KOHYca (TapaielibHbIe
OCHOBAHMIO U MPOXOAIINE YepPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUYECHMI: METOJ CJEI0B, METO]
BHYTPEHHETO POCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FEOMETPUUYECKHUE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUUeCKHe (DAKTBI NJIs PEIICHUS CTEPEOMETPUUECKHIX
3a/1a4, MPENoJaralouuX HECKOJIbKO IIIaroB pEeUIeHUs, €ClI YCIOBUS
NPUMEHEHUS 3a/IaHbl B SIBHOM U HESIBHOU (opMme;

pemaTrh 3aJaud Ha JI0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HAXOXKJICHUE T€OMETPUUECKUX BEINYUNH;

MPUMEHSITh MPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/ay;

MPUMEHSTH MOTYyYEHHbIE 3HAaHUS Ha PAKTUKE: CPABHUBATD, AHAJIM3UPOBATH
U OLICHUBAaTh peajbHbIE€ CHUTYyallMH, MNPUMEHSATH W3YYCHHBIC MOHSATHUSA,
TEOpPEMBI, CBOMCTBAa B MPOLIECCE TMOWCKAa pEIIEHUS MaTeMaTUYeCKu
chopMyIHpPOBaHHON MPOOIEMBI, MOJCIMPOBATH PEAIbHBIC CUTyallUH HA
S3bIKE TEOMETPUH, UCCIETOBATH TOCTPOCHHBIE MOJICIIH C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TIOHATUH W  TEOopeM, armapara aiareOpbl, pelmiarhb
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKIECHUEM TIe€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyecrBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Konrpoabnsie | Ilpakruyeckue
n/n NPOrpaMMblI Bcero o0pasoBare/IbHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1 https://lesson.edu.ru/
5 B3aumHoe pacnionoxenue npsiMbIx B 6 1 https://lesson.edu.ru/
IIPOCTPAHCTBE
I .
3 apaJuIeIbHOCTD MPSIMBIX U INIOCKOCTEN B 8 https://lesson.edu.ru/
IIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTL HPAMBIX 25 https://lesson.edu.ru/
IUIOCKOCTEN B IPOCTPAHCTBE
5 VYTiIBl ¥ paccTosHUSA 16 https://lesson.edu.ru/
6 MHororpaHHUKU 7 https://lesson.edu.ru/
Bekropsl B mpocTpaHCcTBE 12 https://lesson.edu.ru/
8 [ToBTOpEeHME, 0600IIEHUE U CUCTEMATHU3AIUS 5 9
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoTshI
pecypchl
1 AHanMTHYeCKasi TeOMETPUS 15 1 https://lesson.edu.ru/
I1 000
2 OFTOPEHHE, 000 meHIEeH 15 1 https://lesson.edu.ru/
CUCTEMAaTH3AIVsI 3HAHHHA
3 O0BEM MHOTOTPAaHHHKA 17 1 https://lesson.edu.ru/
Tena BpameHus 24 https://lesson.edu.ru/
I1 OBE
5 JIOTHA/IH TIOBCPXHOCTH 1 0OBEMBT 9 1 https://lesson.edu.ru/
KPYTJIBIX TEJ
6 JBrxeHus 5 1 https://lesson.edu.ru/
7 [ToBTOpenue, o0o0IIeHHE 1 17 5
crucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

KoaunuecTBo 4acos I[ 3.J'IeRTp0HHbIe
aTa
Ne HpakTn4 uudgposbie
Tema ypoxa Bc | Konrpoabn U3y4eH
n/n ecKHe oOpa3oBaTe/ibHbIE
ero | ble padoThbl us
padoThI pecypcel

OCHOBHBIE IIPaBUIIa U300PAKEHUS Ha PUCYHKE IIIIOCKOCTH

1 p p pHcy ’ 1 https://lesson.edu.ru/1
MapajuieIbHbIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsiTHsA cTepeoMeTpun: TOUKA, IPsiMasi, IIIOCKOCTb,
npocrpancTBo. OCHOBHEIE IIpaBUIIa H300paKEHUI Ha PUCYHKE

2 poctp p p pHeyH 1 https://lesson.edu.ru/2
IJIOCKOCTH, MapaJljIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEINHbI
OTpe3Ka
IlousTust: nepecexaronecs MIOCKOCTH, ITEPECEKAIOIIHNECS

3 P - 1ep 1 https://lesson.edu.ru/3
npsiMas U MI0CKOCTh; MOTYIPOCTPAHCTBO
IlousTus: mepecexaronyecs MIOCKOCTH, ITIEpPECEKAIOIIIECS

4 p - T1EP 1 https://lesson.edu.ru/4
npsiMas U MI0CKOCTh; MOTYIPOCTPAHCTBO
MHororpaHHuKH, H300paskeHHe IPOCTEHIINX

5 p ’ p p 1 https://lesson.edu.ru/5
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 00bEKTOB
MHororpaHHHUKH, H300pakKeHHE IPOCTENIIINX

6 p ’ p p 1 https://lesson.edu.ru/6
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 00OBEKTOB
AKCHOMBI CTEPEOMETPHUH U MEPBBIE CIEICTBUS U3 HUX https://lesson.edu.ru/7
AKCHOMBI CTEPEOMETPHUH U MEPBBIC CIEICTBUS U3 HUX https://lesson.edu.ru/8
AKCHOMBI CTEPEOMETPUH U MEPBBIE CIEACTBUS U3 HUX.

9 Crioco0bl 3a1aHusI IPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE. 1 https://lesson.edu.ru/9
O06o03HaYeHUS TPSMBIX U TIOCKOCTEH
H300paxxkeHue ceueHni NUpaMuIbl, Ky0a U IPU3MBI, KOTOPEIE

10 p p 1Y p ’ p 1 https://lesson.edu.ru/

MPOXOJIAT uepe3 ux pedpa. M3o0pakeHue nepecevueHus



https://lesson.edu.ru/1
https://lesson.edu.ru/2
https://lesson.edu.ru/3
https://lesson.edu.ru/4
https://lesson.edu.ru/5
https://lesson.edu.ru/6

IIOJIyYEHHBIX IUIOCKOCTEN. PackpalmuBaHue OCTPOSHHbBIX
CCUEHUU Pa3HBIMU LIBETAMU

11

N300pakeHue CeYeHU i MUpaMuIbl, KyOa U IPU3MBbI, KOTOPbIC
MPOXOJIAT Yepe3 ux pedpa. M3o0pakeHue nepeceuecHus
MOJIYYEHHBIX TUIOCKOCTEH. PackparnmBanne mocTpOSHHBIX
ceueHuu Pa3sHbIMH IBETaAMU

https://lesson.edu.

ru/

12

N300pakeHne ceueHni mupaMuabl, Kyoa 1 IpU3Mbl, KOTOPBIE
MPOXOJIAT Yepe3 ux peopa. M3o0pakeHue nepeceucHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpamnBanue nocTpoOeHHBIX
CEUEHUH pa3HbIMU LIBETAMHU

https://lesson.edu.

ru/

13

N300pakeHne ceueHuil mupaMupl, Kyoa U pU3MbI, KOTOpPbIE
MPOXOJAT uepe3 ux peopa. M3o0parkeHue nepeceyeHus
MOJIYYEHHBIX IJI0CKOCTEN. PackpalinBaHue NOCTPOEHHBIX
CeUeHUH pa3HbIMU LIBETAMU

https://lesson.edu.

ru/10

14

Mertoa ciefoB sl TOCTPOSHUS CEUCHUI

https://lesson.edu.

ru/10

15

Meton cnenoB i nocTpoeHus ceueHnid. CBoicTBa
MIEPECEUECHUH NPSMBIX U IUNIOCKOCTEN

https://lesson.edu.

ru/10

16

Merton cnenoB 1ist mocTpoeHus ceuenuii. CBoiCTBa
[IEPECEUECHUH NPSMBIX U IUNIOCKOCTEN

https://lesson.edu.

ru/10

17

[Toctpoenue ceuenuii B mupamMusie, Kyoe 1o TpeM TOUKaM Ha
pebpax. Co3iaHre BEBIHOCHBIX YepTeKel U 3aluCh 11aros
MOCTPOCHHUS

18

[Toctpoenue ceduenuit B mupamMuie, Kyoe 1o TpeM ToYKaM Ha
pebpax. CoztaHre BBIHOCHBIX YepTeXel U 3al1cCh I1aroB
IIOCTPOEHHUS

https://lesson.edu.

ru/10

19

[TocTpoenue ceueHut B mupamue, Kyoe mo TpeM ToukaMm Ha
pebpax. Co3nanue BRIHOCHBIX YEePTEKEH U 3aIHCh IIaroB
MOCTPOCHUS



https://lesson.edu.ru/10
https://lesson.edu.ru/10
https://lesson.edu.ru/10
https://lesson.edu.ru/10

20

[TocTpoenue ceueHuit B mupamue, Kyoe o TpeM Toukam Ha

peopax. CosznaHre BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MOCTPOCHUS

https://lesson.edu.ru/10

21

[ToBTOpenue mianumeTpuu: Teopema 0 IPONOPIUOHATEHBIX

orpeskax. [logobue TpeyronsHIUKOB

22

[ToBTOopenue mianumerpun: Teopema Menenas. Pacuers! B
CEUYEHHUSIX Ha BBIHOCHBIX YepTexax. Mcrtopus pazButus
IUIAHUMETPUU U CTEPEOMETPUHU

https://lesson.edu.ru/101

23

Konrtponsnas padora "Axcuomsr ctepeomerpuu. Ceuenns"

https://lesson.edu.ru/103

24

B3auMHOe pacnonoxeHue MpsMbIX B IIPOCTPAHCTBE.
CkpeuuBatouiuecs npsimbie. [Ipu3Haky ckpemmBarommuxcs
npsaMbIX. [IapamiensHble npsMbIe B IPOCTPAHCTBE

https://lesson.edu.ru/104

25

Teopema 0 CylEeCTBOBaHUM U €JUHCTBEHHOCTH MPSAMOM
MapaJuIeIbHON JAHHOU MPSAMOM, MPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlleH Ha JAHHOW IpsIMOM. JleMma o
MepeceyeHNH MapajljieNIbHbIX IPSIMBIX MIJIOCKOCTHIO

26

[TapanmnenpHOCTB TpeX HMpsiMBIX. Teopema o Tpex
napajuleNbHBIX IpAMbIX. Teopema 0 CKpenBaroumxcs
MIPSIMBIX

https://lesson.edu.ru/10

27

[TapannensHoe npoekTHpoBaHue. OCHOBHBIE CBOMCTBA
NapajuIeIbHOTO MPOeKTHUpoBaHus. M300paskeHne pa3HbIX
¢buryp B napayuieabHON MPOEKIIUN

https://lesson.edu.ru/10

28

IlenTpanbHas IpoeKUus. YToJI ¢ COHAIIPaBIECHHBIMU
CTOPOHAMU. YTOJ MEXIY IPSIMBIMU

29

3agaun Ha JOKA3aTelbCTBO U UCCIIEOBAHKE, CBSI3aHHBIE C
PaCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

ITonsATHA: MapauIeIBHOCTD MPSMOM U IUIOCKOCTHU B
npoctpanctie. [Ipu3Hak napamienbHOCTH TPSIMON U

https://lesson.edu.ru/105



https://lesson.edu.ru/101
https://lesson.edu.ru/103
https://lesson.edu.ru/104
https://lesson.edu.ru/10
https://lesson.edu.ru/10

miockoct. CBoMcTBA napaljiCJIbHOCTHU HpHMOfI H IIJIOCKOCTHU

FCOMCTpI/I‘IeCKI/IC 3aJa4M Ha BbIYHUCIICHHUEC U JOKa3aTCJIbCTBO,

31 CBSA3aHHBIE C NAPAIIEIBHOCTHIO IPSIMBIX U IUNIOCKOCTEN B https://lesson.edu.ru/106
MIPOCTPAHCTBE
ITocTpoenue ceuenus, NpOXOASIIEro Yepe3 JAHHYIO IPSIMYIO Ha
32 YepTeke U NapajyiebHOro Apyrou npsmoil. Pacuer
OTHOILIEHUI
[TapannenpHas NpoeKLUs, IPUMEHEHUE JIJISl TOCTPOCHUS
33 cedeHuii kyda u napamutenenunena. CBoiicTra https://lesson.edu.ru/10
napajuieJenuneaa u Npu3Msl
34 HapannenLUHHe m1ockocTH. [Ipu3Haku napanienbHOCTH JBYX https://lesson.edu.ru/10
IJI0CKOCTEN
Teopema 0 mapajenbHOCTH U €JUHCTBEHHOCTH IIJIOCKOCTH,
35 IIPOXOJALIEH Yepe3 TOUKY, HE IPUHAUICKAILYIO JaHHON
IJIOCKOCTH U CIIE/ICTBUS U3 HEES
CaoiicTBa napamieabHbIX MIOCKOCTEN: O MapaJIeIbHOCTH
36 IIPSIMBIX MIEPECEUEHUS IPU NIEPECEUEHUH IBYX MapaJIJIeIIbHBIX https://lesson.edu.ru/10
IIJIOCKOCTEMN TPEThen
CaoiicTBa napamieiabHbIX IIIOCKOCTEN: 00 OTpe3Kax
37 [IapaJUIEIBbHBIX TIPSAMBIX, 3aKJIFOUEHHBIX MEXTY
NapajuIeIbHBIMU IIJIOCKOCTSIMH; O IEPECEUEHUH MTPSIMOM C
IBYMsI TapaJUIEIbHBIMU MIJIOCKOCTSAMU
38 [ToBTOpenue: Teopema ITudaropa Ha TUIOCKOCTH https://lesson.edu.ru/101
39 [ToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA https://lesson.edu.ru/103
40 CoiicTBa Ky0a 1 MPSMOYTOJILHOTO TapaJuieTenue 1a https://lesson.edu.ru/104
a1 Brruuciienue JyinH OTpe3KOB B KyOe U IPSMOYTOJIbHOM
napajuleJenumneie
42 [lepneHUKyYIAPHOCTD NPSAMOM U IUIOCKOCTH. IIpu3Hak



https://lesson.edu.ru/10
https://lesson.edu.ru/101
https://lesson.edu.ru/103
https://lesson.edu.ru/104

MEPIEeHIUKYISIPHOCTU MPSIMON U MIIOCKOCTH

[TeprieHAMKYAAPHOCTD NMPAMOM U TI0CKOCTU. [Ipr3Hak

43 . https://lesson.edu.ru/10
MEPIEHIUKYJIIPHOCTU IPSIMON U INIOCKOCTH
Teopema 0 CyleCTBOBaHUM U €JUHCTBEHHOCTH MPSMOI,
44 MIPOXOASAIIEH Yepe3 TOUKY MPOCTPAHCTBA U MEPIIEHIUKYIAPHOU
K IJIOCKOCTHU
45 [1n0cKOCTH U NIEpIEHIUKYIISIPHBIE UM NPSMBIE B https://lesson.edu.ru/101
MHOTOTpaHHUKAX
46 [1n0cKkOCTH U IEpIEHIUKYIISIPHBIE UM NPSMBIE B htts://lesson.edu.ru/103
MHOTOTpaHHUKAX
47 [lepnennukynsp u HakloHHAd. [locTpoeHue neprneHauKymspa https://lesson.edu.ru/104
U3 TOUKH Ha MPSIMYIO
48 [Iepnenaukynsap u HakioHHas. [locTpoeHue nepneHuKymnsapa
13 TOYKH Ha IPSIMYIO
49 Teopema o Tpex neprneHAUKyIspax (MpsMasi U 00paTHas) https://lesson.edu.ru/10
50 Teopema o Tpex nepreHAnKyIsApax (MpsimMas U oopaTHast) https://lesson.edu.ru/10
ol VYroa Mexay CKpeluBaroIUMUCS IPSIMbIMU
59 ITonck nepnesANKYISIPHBIX Hp}I‘I'VILIX C IIOMOIIBIO
MEePIEeHIUKYISIPHBIX TIOCKOCTEN
53 OpTOroHaibHOE TPOCKTUPOBAHKE https://lesson.edu.ru/105
54 IToctpoenue ceuennii Ky6va, IIPU3MBI, TPAaBUIIBHOM MUPaMUIBI C https://lesson.edu.ru/106
MTOMOIIbIO0 OPTOTOHAILHON MPOEKIIMH
55 [Toctpoenue ceuennii kyoa, MIpU3Mbl, IPaBUIIbHON MHUPaMUIbI C
MTOMOIIbIO0 OPTOTOHAILHON MPOEKINH
56 CuMMeTpHs B TPOCTPAHCTBE OTHOCUTENBHO MJIOCKOCTH.
[ImockocTH cCUMMETpHUI B MHOTOTpaHHUKAX
57 [Ipu3Hak nepneHauKyIIpHOCTH MPSIMOM U TNIOCKOCTH KaK https://lesson.edu.ru/10



https://lesson.edu.ru/101
https://lesson.edu.ru/103
https://lesson.edu.ru/104
https://lesson.edu.ru/10
https://lesson.edu.ru/10

CJICACTBUC CUMMETPHUHN

[IpaBriibHBIE MHOTOIPaHHUKHU. Pacuer paccTOsIHUM OT TOUKH 110

58
IIJIOCKOCTH

59 IIpaBriibHBIE MHOTOI'paHHUKU. Pacder paccTosiHUI OT TOUKHU A0 hitps://lesson.edu.ru/101
IJIOCKOCTH

60 CrniocoObl OyCTUTh nepuneHz[HK}ulnﬂpH: CUMMETPHS, CIBUT https://lesson.edu.ru/103
TOYKH 110 NTApaJuIeIbHON IPSIMOM

61 CnBur no HemnapasuieJIbHOM IPSIMO, U3MEHEHUE PACCTOSHUN https://lesson.edu.ru/104

62 KonrtpomnsHas padora "B3anMHoe pacnonoxeHne IpsMbIX U
IIJIOCKOCTEH B mpocTpaHcTBe"
[ToBTOpEHME: Yroy Mexay NpsIMBIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOPEMA https://lesson.edu.ru/10
KOCHHYCOB

64 [ToBTOpEHME: Yroa MEXAY CKPEIIMBAOIINMHUCS MPSMBIMU B https://lesson.edu.ru/10
IIPOCTPAHCTBE

65 I'eomeTprueckue METObl BBIYMCIIEHUS yIIa MEX Y MPSIMbIMU
B MHOTOTpaHHHMKaX

66 JByrpanHbIil yron. CBONCTBO JIMHEWHBIX YIJIOB ABYIPaHHOTO
yria

67 [Tepnenaukynsapasle miockoctu. CBOWCTBA B3aNMHO
NEPIEHIUKYIJIPHBIX TUIOCKOCTEN
[Ipu3Hak neprneHIuKyIspHOCTH INIOCKOCTEN; TEOpEMA O

68 MIPSIMOM MepeceUeHus ABYX IIIOCKOCTEN MEepIIEHINKYIAPHBIX https://lesson.edu.ru/10
TpEeThEe IIIOCKOCTH

69 [TpsiMoyronbHBIM Napaienenunes; Kyo; U3MepeHusi, CBOMCTBa
IPSIMOYTOJIBHOTO NTapaJuIeIIeIuIe1a

20 Teopema o0 nuaroHany NpsIMOYTOJIBHOTO NTapaJuICIEIUIIEAa U https://lesson.edu.ru/101

CIICICTBUE U3 HEE



https://lesson.edu.ru/101
https://lesson.edu.ru/103
https://lesson.edu.ru/104
https://lesson.edu.ru/10
https://lesson.edu.ru/10
https://lesson.edu.ru/101

CrepeoMeTpuuecKre 1 MPUKIIaJHbIE 3a/1a4H, CBA3aHHbBIE CO

71 1 https://lesson.edu.ru/103
B3aMMHBIM PACIIOJIOKEHUEM TPAMBIX U ITIOCKOCTH
79 IToBTOpEHHE: CKPEIUBAOIIUECS NPSMBIE, TAPAJIICIBHBIC 1 https://lesson.edu.ru/104
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHUKAX
[Tapa napaienbHbIX IUIOCKOCTEN Ha CKPEIMBAIOIINXCS
73 IPSIMBIX, PACCTOSIHUE MEKIY CKPEIMBAIOIUMUCS IIPSIMBIMU B 1
IIPOCTBIX CUTYaLUAX
74 PaccTosiHMe OT TOUKH J10 IIJIOCKOCTH, PACCTOSIHUE OT MPSAMOH 10 1
IJIOCKOCTH
75 Brruncnenue pacCTOSHUN MEXIy CerH_[I/I]faIOH_[I/IMI/ICH 1 https://lesson.edu.ru/10
MPSIMBIMU C ITOMOIIBIO IEPIIEHIUKYJIIPHON MIII0CKOCTH
TpexrpaHHblil yroJ, HepaBEHCTBA JUIsl TPEXTPAHHBIX YIJIOB.
76 Teopema [Iudaropa, TeopemMbl KOCHHYCOB U CHHYCOB IS 1
TPEXTPAHHOTO yria
77 DneMeHTHI chepruecKoi TeOMETPUN: Te0/1e3nYEeCKHe JINHUH Ha 1 https://lesson.edu.ru/101
3emie
78 Kontponbnas pabota "Yrisl u pacctosiHus" 1 https://lesson.edu.ru/103
79 CucremaTtu3zanus 3HaHuil "MHOTOIpaHHUK U €70 2JIEMEHTHI" 1 https://lesson.edu.ru/104
80 [Mupamuna. Buas! nupamua. [IpaBunibHasg nupamMuaa 1
81 IIpusma. IIpsimMas u HaksIoHHas pu3Msl. [IpaBuiibHas npusma 1 https://lesson.edu.ru/10
82 IIpsmoii napasienenunen, NpsMOyroabHbIN NapalIeIenuIe, 1
KyO
83 Brimykieie MEOTOTpanHuku. Teopema Ditnepa 1 https://lesson.edu.ru/10
84 Brinyxiible MHOrorpanHuky. Teopema Oiinepa. [IpaBunbpHelie n 1
MOJIYTIPAaBUIIbHBIE MHOTOTPAaHHUKHI
85 Kontponbras pabora "MHororpanHuku" https://lesson.edu.ru/101
86 ITonsiTHE BEKTOpa Ha INIOCKOCTU U B IIPOCTPAHCTBE https://lesson.edu.ru/103



https://lesson.edu.ru/103
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https://lesson.edu.ru/101
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https://lesson.edu.ru/104
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87 CyMMa BEKTOpOB 1 https://lesson.edu.ru/104
88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapaenenumneaa 1 https://lesson.edu.ru/105
90 YMHOXEHUE BEKTOpa Ha YUCIIO0 1 https://lesson.edu.ru/106
01 Pasnounceﬂne BEKTOpa M0 0a3ucy TPEX BEKTOPOB, HE JICKAIIHUX B 1

OJTHOY TTOCKOCTH

92 CkansipHoe npou3BeIeHUE 1

93 Brrunciienune yria Mex1y BEKTOpaMHu B IPOCTPAHCTBE 1 https://lesson.edu.ru/10
94 [Ipocreiimume 3a1a4u ¢ BEKTOpaMHu 1

95 [Tpocreiimme 3ama4n ¢ BEKTOpaMu 1 https://lesson.edu.ru/101
96 [Tpocreiimme 3amaun ¢ BEKTOpaMu 1 https://lesson.edu.ru/103
97 [Ipocreiimume 3a1a4u ¢ BEKTOpaMHu 1 https://lesson.edu.ru/104
98 O06006111eHre 1 cucTeMaTH3allus 3HAaHHA 1

99 O06o0mieHne 1 cucTeMaTH3aus 3HaHUH 1

100 HToroBast KOHTpOJIbHAs paboTa 1

101 Hrorosas koHTpoIbHAs paboTa 1

102 O0600611eHre 1 cucTeMaTH3allHs 3HAaHHUHA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102



https://lesson.edu.ru/104
https://lesson.edu.ru/10
https://lesson.edu.ru/10
https://lesson.edu.ru/101
https://lesson.edu.ru/103
https://lesson.edu.ru/104

11 KITACC

KoaunuyecTBO 4acoB

JeKTpoHHbIE LM (POBbLIE

Ne Hara
Tema ypoxa Konrpouabneie | IIpakTuyeckue oOpa3zoBaTe/IbHbIE
n/n Bcero U3YyYeHUs
padoTbI padoTbI pecypcbl

[ToBTOopenue Tembl "KooparHaTel

1 BEKTOpa Ha IIJIOCKOCTH U B 1 https://lesson.edu.ru/02.3/11
npocrpaHcrae”
[ToBTOpenue temsl "CkasispHoe

2 " 1 https://lesson.edu.ru/02.3/11
MIPOU3BEICHNE BEKTOPOB
[ToBTOpeHue Temsl "Borunicienue

3 yrjla MEX1Yy BEKTOPaMHU B 1 https://lesson.edu.ru/02.3/11
npocrpaHcree”
IToBTOpEeHUE TeMBI "YpaBHEHME

4 MPSAMOM, POXOAALIEN YePE3 ABE 1 https://lesson.edu.ru/02.3/11
TOYKH"
VYpaBHEHHE MIIOCKOCTH, HOPMaJb,

5 P P 1 https://lesson.edu.ru/02.3/11
ypaBHEHHE IUIOCKOCTH B OTpe3Kax
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

6 P p 1 https://lesson.edu.ru/02.3/11
ypaBHEHUE TUIOCKOCTH B OTPE3KAX

7 BekTopHoe npousBeneHue 1 https://lesson.edu.ru/02.3/11
JImHeitHpIe HEpaBEHCTBA, TUHEHHOE

8 p 1 https://lesson.edu.ru/02.3/11
MporpaMMHUpPOBaHUE
JImHeitHpIe HEpaBEHCTBA, TUHEHHOE

9 P 1 https://lesson.edu.ru/02.3/11
MporpaMMHUpOBaHUE
AHaJIUTUYECKHE METObI pacueTa

10 yIjia MeXAy NPSIMbIMU B 1 https://lesson.edu.ru/02.3/11
MHOT'OTpaHHUKAX



https://lesson.edu.ru/02.3/11
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AHaJIMTUYECKUE METObI pacycTa

11 yTIJia M@Ky IIOCKOCTSIMU B
MHOTOTpaHHUKAX

12 dopmysa pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOpJIMHATaX

13 Haxoxnenne paccTosHUN OT TOYKH
710 TUIOCKOCTH B KyOe
Haxoxnenue paccToSHUN OT TOYKH

14 J10 TUIOCKOCTH B ITPaBUJIbHOMN
nupamue

15 KonTponbnas pabota
"AHanuruyeckas reomerpus”

16 CeueHust MHOrOIpaHHHUKOB:
CTaHJapTHbIE MHOTOTPAaHHUKHU

17 CeueHust MHOTOTPaHHUKOB: METO/
CJIEJIOB
CedeHust MHOTOTPaHHUKOB:

18 CTaHJapTHbIE IIOCKOCTH,
nepeceueHus NPsIMbIX U MIIOCKOCTEN

19 [TapamiensHbIe IpsIMBIE U
TUIOCKOCTH: MapaJuleIbHbIe CEUeHUS

20 [TapannenbHble TpsSMble U
TJIOCKOCTH: PacyeT OTHOIICHU I
[TapamiensHble NpsiMBIE U

21 TJIOCKOCTH: YTJIbI MEXKAY
CKPEUIMBAIOIIUMHCS TPSIMBIMU

29 [lepnieHuKynspHBIEC MIPSIMbIE U

IJIOCKOCTH: CTAHAAPTHBIC ITapbl




MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23

[leprnieHIuKyNSIpHBIE TIPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MePIeHIUKYIIApax

24

[lepnieniuKysipHbIE TIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOT'OTpaHHUKAX

25

[ToBTOpenue: onaau
MHOT'OYTOJIbHUKOB, (hOPMYJIbI 7151
Ionaaen, cooopakeHus mMo00usI

26

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, (hOpMYJIbI ATIs1
101 e, COOOpaXKeHUsI IO 100Ut

27

[ToBTOpEeHMeE: mIomaIH
MHOTOYTOJBHUKOB, (JOPMYJIBI TS
rionaaen, cooopakeHus moaoous

28

IInomanu ceuenuit
MHOTOTPAaHHUKOB: TTOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXeHUs TT0T00uS

29

IImomann ceuenunii
MHOTOTPaHHUKOB: TUTOIIIA !
MOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs O100us

30

Kontponbnas padota "[loBropenue:
MHOT'OIrpaHHUKH, CCUCHUSA




MHOTOI'PaHHUKOB"

31

O0weMm Tenra. O0beM
MPSIMOYTOJIBHOTO MapasliesIeue1a

32

3anaun 00 yaABOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPUCEKIIUU
yria

33

CTepeOMeTpI/I‘{eCKI/Ie 3aJadu,
CBSI3aHHBIE C 00BEMOM
IpsAMOYT'OJIBHOT'O ITapaJlICJICITUIICAa

34

[TpuknaaHbIe 3a0a4u, CBSI3aHHBIE C
BBIUHUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO MapasUie/IeuIe1a

35

O6beM NpAMON MPU3MBI

36

CrepeoMeTrpuueckue 3agaun,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB MPSIMOM MPU3MBI

37

[TpuknagHble 33129, CBSI3aHHBIE C
00BEMOM MIPSIMON TPU3MBI

38

Brrunciienne 00bEMOB TEJ C
MTOMOIIIBIO OTPEAEIEHHOTO
uHTerpana. O6bEM HaKIOHHOM
MIPU3MBI

39

Brruncienue o0ObEMOB TeI C
MTOMOIIIBIO ONPEAETCHHOTO
uHTerpana. O6bEM nupaMubl

40

dopmyna 00bEMa MUPAMUIBL.
OtHomeHne 00beMOB MUPAMH/T C
O0IIKM YTiIOM




41

dopmyna 00bEMa MUPAMUIBI.
OTtHoleHne 00bEMOB TUPAMU/ C
00IIUM yTIIOM

42

CrepeoMeTpHUYSCKUE 3a/1auH,
CBSI3aHHBIE C 00BbEMAMU HAKJIOHHOMN
MIPU3MBI

43

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C 00BEMAMHU THPAMUIBI

44

[IpukiiagHeie 3aga4u 110 TEME
"O0OBeMBI TeN'", CBSI3aHHBIC C
00BEMOM HAKIIOHHOHW MPHU3MBI

45

[Ipukiagubie 3a1a491 10 TEME
"OOBEMBI Tel'", CBI3aHHBIC C
00BEMOM TUPAMU/TBI

46

[TpumeHeHne 00bEMOB.
Brruncienue paccTosHuS 10
IUIOCKOCTH

47

Kontponbnas padota "O0beM
MHOTOrpaHHHUKa"

48

[unuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUITHHIPHIECKON
MMOBEPXHOCTHU

49

Hunmuaap. [Ipsmoit kpyroBoit
uuuHAp. [nomans noBepxHocTH
LUAJUHIPA

50

Konunueckas moBepXHOCTb,
oOpa3yromue KOHHUYECKOU
noBepxHocTu. Konyc




o1

Ceuenne KOHYCa IINIIOCKOCTBIO,
HapaHHCHBHOﬁ IIJIOCKOCTH
OCHOBAaHMH

52

YceueHuslii konyc. M3o0paxenue
KOHYCOB M YCEYCHHBIX KOHYCOB

53

[Tnouianp 60KOBOM OBEPXHOCTH U
MIOJTHOM MOBEPXHOCTU KOHYCa

54

[Tnomanp 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

55

CrepeomeTrpuyeckue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYHUCIICHHUE,
IIOCTPOCHUEM CEUCHUH LIMIINH/Ipa,
KOHyca

56

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIUNCIICHUE,
IIOCTPOCHHUEM CEUEHUN IIWINHAPA,
KOHyca

57

[TpuknagHeie 3a1a4n, CBI3aHHBIE C
LWIAHAPOM

58

[Ipuknagaeie 3a1a4n, CB3aHHBIE C
HWIAHAPOM

59

Cdepa u map

60

Ilepeceuenue ceps! 1 mapa ¢
iockocthio. Kacanue mapa u
cdepsl II0CKOCThI0. B n
n300pakeHHE mapa

61

[epeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u




cdepsl TIOCKOCThI0. Bua n
n300pakeHHE mapa

62

VYpasuenue chepsl. [Lnomanp
cdepsl 1 e¢ yacten

63

Cummerpus chepsl u mapa

64

CrepeomeTpuueckue 3agauu Ha
JI0Ka3aTesIbCTBO U BBIUMCIICHUE,
CBsi3aHHBIE cO chepoit u mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTpuueckue 3agauv Ha
JI0Ka3aTesIbCTBO U BBIUMCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MMOCTPOEHUEM MX CEUCHUH
IIJIOCKOCTBIO

66

[IpuknanHelie 3aa4u, CBI3aHHBIE CO
cdepoil u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY’KHOCTH, CTAH/IAPTHBIE
noxoous

68

Paznuunsie KOMGI/IHaI_II/II/I TCII
Bpall€HWsA 1 MHOT'OT'PAaHHHUKOB

69

3agaun o teMe "Tena u
ITOBEPXHOCTH BpallleHUs"

70

3amaun o TeMme "Tena u
IIOBEPXHOCTHU BpaleHus"

71

Konrponsnas pabdora "Tena u




MOBEPXHOCTH BpalieHus"

72

O6beM mmHapa. Teopema 06
00BEME MPSMOTO MUITUHAPA

73

Brruncienue 00bEMOB TeII C
[TOMOIIBIO ONPEIETIEHHOIO
uHTerpaia. O6bEM KoHyca

74

ITimommaan OOKOBOM U TIOTHOM
MOBEPXHOCTH KOHYCA

75

CrepeomeTpuueckue 3a/1auu,
CBsI3AHHBIC C BBIYUCIICHUEM
00BEMOB IWJIMH/PA, KOHYCA

76

ITpukiagHbIe 3a0a49H 110 TEME
"OO0BEMBI U ILIOIIAIA
noBepxHocTel Ten"

77

OO0BEM 11apa 1 MapoBOro CEKTOpa.

Teopema 06 0oObEMe 11apa.
[Tnomane chepsr.
CrepeomeTpruecKue 3a1a4H,
CBsI3AHHBIC C BBIYUCIICHUEM

00BEMOB 11apa, IIapOBOT0 CETMEHTA

" 1apoBOro CEKTopa

78

[IpuknanHble 3a1a4u MO TEME
"O0BeMBI TeN'", CBSI3aHHBIC C
00BEMOM I11apa ¥ IUIOMIABI0
cheprl. COOTHOIICHUS MEXTY
IJTONIAJSIMHA TIOBEPXHOCTEN 1
00BbEMaMH MOJOOHBIX Tl

79

[TogoOHbIE TeNa B MPOCTPAHCTRE.




N3menenne o6b¢Ma 1pu o 1001H.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB TEJ U ILIOIIAAEH
MOBEPXHOCTEM

80

KonTponbnas padota "[Tnomanu
MTOBEPXHOCTU U 0OBEMBI KPYTJIbIX

TCI

81

JIBM>KeHUS IPOCTPAHCTBA.
OTtoOpakenusi. J{BrxxeHus u
paBeHcTBO ¢uryp. O6mue cBoiicTBa
NBIKCHUHU

82

Bupl nBuxkeHuil: napamuiebHbII
MEePEHOC, IEHTpaIbHaAs CHMMETPHS,
3epKabHasi CHMMETpPHS, TOBOPOT
BOKPYT NPSIMOU

83

[TpeobpazoBanus mogobus. [Ipsmas
u chepa Diinepa

84

I'eomeTpuueckue 3amaun Ha
IIPUMEHEHUE IBUKEHUS

85

Kontponbnas padota "BekTopsl B
npocTpaHcTae”

86

O6o6maromee nosropenue 11
MOHSATUI U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3alus 3HaHUH:
"[TapaisienbHOCTD NPSIMBIX U
IIJIOCKOCTEH B mpocTpaHcTBe"




87

O6o6maromee nopropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucTeMaru3anus 3HaHui: "BekTopsl
B IIpOCTpaHcTBe"

88

O6o6maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10-11 knaccos,
cucTeMaru3anuus 3HaHui: "BekTopsl
B IIpocTpaHcTBe"

89

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10—11 kimaccos,
cucTeMaTu3anus 3HaHui: "O0beM
MHOTOrpaHHHUKa"

90

Oo6o06maromiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucreMaTtu3anus 3HaHui: "Oobem
MHOT'OrpaHHHUKa"

91

O6o6m1aromee nosropenue 11
MOHSATUI U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
cucTeMaTu3als 3HaHWN:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyrJbix Ten"

92

O6o6maromee morTopenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10-11 knaccos,




CHCTEMATHU3aLUs 3HAHWIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
Kpyribix Ten"

93

Wrorosas koHTpoJbHAs paboTa

94

HToroBast KOHTpOJIbHAs paboTa

95

[ToBTOpeHME, 0600ITICHUE U
cucTeMaTu3alus 3HaHui

96

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayK{ U €€ poJib B Pa3BUTHHU
COBPEMECHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayK{ U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

98

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayK{ U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIOTUHI

99

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HaYK{ U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKH U €€ PoJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH




KaK HayK{ U €€ pOoJib B Pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Uil

HcTopust pa3BUTHS CTEpEOMETPHUH
KaK HayK{ U €€ poJib B Pa3BUTHHI

102 1
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT M

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

* Maremaruka: reometpus, 10 kinacc/ Koznos B.B., Hukutun A.A., benonocos
B.C. u npyrue; non pexakuueit Koznosa B.B. u Hukutuna A.A., O6miecTBo ¢

OFpaHquHHOﬁ OTBCTCTBCHHOCTBIO «PYCCKoe CJIOBO - y‘le6HHK>>

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://lesson.edu.ru
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