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INOACHUTEJIBHAS 3AIINCKA

["eomeTpus sBNsieTCSI OAHUM U3 0Aa30BBIX KYPCOB Ha YPOBHE CPEIHETO O0IIEro
o0pa3oBaHusA, TaKk Kak o0O0ecrneurBaeT BO3MOXHOCTb M3YyYEHUS JUCLMILIUH
€CTECTBCHHO-HAYYHON HAMPaBICHHOCTH W TPEIMETOB TYMaHWUTApHOTO IHKIIA.
[TockoabKy JIOTHYECKOE MBILILIEHUE, (POpMUpYEMOE MPH U3YyUEHUH 00y4JarOUUMUCS
NOHATUWHBIX OCHOB TEOMETPUH, MPH JOKA3aTeIbCTBE TEOPEM M MOCTPOCHUH
IEMOYKH JIOTUYECKUX YTBEPKACHUN TIPU PEIICHHH T€OMETPHUECKHX 3a/1a4, YMEHHUE
BBIJIBUTaTh W OIpPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIONb3YIOTCA IIpU
peIlIeHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH (PU3UYECKUX 3a1ad.

Llenb ocBOeHMS MporpaMMbl yueOHOTro Kypca «l'eomeTpus» Ha yriayOonEHHOM
YPOBHE — Pa3BUTHE UHIUBUAYAIBHBIX CIOCOOHOCTEN 00YyJarOIMXCsl IPU U3yYEHUH
reOMEeTpUr, KakK COCTaBJIAIOIIEH IpeaMeTHoW obmactu «Marematuka U
uH(popMaTHKa» yepe3 odecreyeHrne BO3SMOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHNUS
Ooee ri1y0OKMX reOMETPUUECKUX 3HAHUN U IEUCTBUM, CIELM(PUUHBIX T€OMETPHUH,
¥ HEOOXOAUMBIX JUIS YCHEIIHOTO TPO(EeCCHOHATHLHOTO0 00pa30BaHUs, CBA3aHHOTO C
UCMOJIb30BaHUEM MATEMAaTUKH.

[TpuopuTeTHBIMU 3aladyaMu Kypca T€OMETpPUM Ha YIIyOJEHHOM YpPOBHE,
PaCIIUPSIONIMMH U YCUITMBAIOIIUMH Kypc 0a30BOT0 YPOBHSI, SIBISIFOTCSI:

paclIMpeHre IpeiCcTaBiIeHUs] O TEOMETPUM KaK 4acTU MHUPOBOW KYJIbTYpPbI U
(dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHH C OKPYKAIOIIIMM MUPOM;

(dopMupoBaHuEe NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIIUX MaTEeMaTHUYECKUX MOJENAX, MO3BOJIIOIIMX OMUCHIBATH U M3y4aThb
pa3HbIe SABJICHUS OKPYKAIOIIETO MUPA, 3HaHWE MOHITHIHOTO anmnapara 1mo pa3aeny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpHH;

(¢opMupoBaHME  YMEHMS  BIaJE€Th  OCHOBHBIMH  TIOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMH CBOWCTBAMH, 3HAaHUE TEOPEM,
GopMyl U yMeHUE UX IPUMEHATb, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJApTHBIE CIIOCOOBI PELICHUS 3a/ay;

dbopMupoBaHue yMEHUS paclo3HaBaTh Ha YEpPTEKax, MOJAETSIX U B pEalbHOM
MHUPE MHOTOIPAaHHUKM M Tejla BpalleHUs, KOHCTPYUPOBATH TIE€OMETPUUYECKUE
MOJIENH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOECHMS
MaTeMaTUYeCKUX Teopui, (HOpMHUpPOBAHHE MOHUMAHHUS POJIM AKCHOMATHUKU IpPH
IIPOBEICHUU PACCYKICHUM;

dbopMupoBaHue yMEHUS BIIaJleTh METOJaMH JI0Ka3aTElIbCTB M AJITOPUTMOB
peleHus, yMEHUs X MPUMEHSTh, TPOBOIUTH JOKa3aTeIbHbIC PACCYKICHUS B XOJIE
pellIeHUs] CTEPEOMETPUUYECKUX 3alad U 3a7ad C IPAKTHYECKUM COACpKAHHEM,
(GopMUpOBaHUE TPEACTABICHHUS O HEOOXOAMMOCTH  JOKa3aTelbCTB  IIpU



000CHOBaHUHM MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKHU B IMPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYabHBIX W  TBOPYECKUX
CIIOCOOHOCTEH O0Y4YarOIIMXCs, MO3HABATEIHLHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopMupoBanue (HYHKIIMOHAIHLHOM TPAMOTHOCTH, PEJICBAHTHOM T€OMETPHH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMSI PEANBHBIX CUTYyallMid, HMCCIEIOBAHUSA TOCTPOCHHBIX MOJENEH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «naccax sBisroTcs: «lIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHus», «BeKToppl M  KOOPAWUHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSMMY, PETIEBAHTHBIMU T€OMETPHUH Ha YTIyOJE€HHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCUTCA KO BCEM COJEpXaTelbHBIM JMHUSM Y4eOHOro Kypca, a
dopMUpOBaHUE  JIOTMYECKUX YMEHHM  paclpenenseTcs He TOJIbKO  TIO0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOl padboueit
IPOrpaMMBbl, PACTpPEACIEHHBIM IO ToAaM OOYYeHHUS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIBHBIM BOPOCaM 00 y4aromuecs
oOpaliajiucb ~ HEOAHOKPATHO. DTO TMO3BOJSET OPraHu3oBaTh  OBJIAJICHHE
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
COOJIIO/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pa3ys MpOoYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycnoBus i auddepeHnanuu  00y4eHHUs, IMOCTPOCHUS
UHIUBUYaJbHBIX 00pa3oBaTelbHBIX MporpamMMm, 00€CleuuTh YriayOJE€HHOe
M3YYEHHE TEOMETPUH KaK COCTABIIIONIEH yueOHOro npeamera « MaTeMaTHKay;

MOJITOTOBUTHh OOYYarOMMXCSl K TMPOJODKEHUI0 M3YYCHHS MAaTeMaTUKH C
yuétoM BbIOOpa Oynyimied mnpodeccuu, obecreunBas MPEEMCTBEHHOCTb MEXIY
o01uUM 1 TpopecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 xmacce — 102
yaca (3 yaca B HE/Ie0).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUSA U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyielibHble W CKpeuuBaronuecss npsMbie. [Ipu3HaKu CKpeMBaIONIUXCS
npsAMbIX. [lapamiensHOCTh NTPSAMBIX U TNIOCKOCTEN B MMPOCTPAHCTBE: MApaJJIeIbHbIC
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
u miockoctu. llapannenbHoe W UEHTpaIbHOE MPOCKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXAY NPSMBIMU B MpoCcTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: TMapaieIbHbIC
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenimme
MPOCTPAHCTBEHHbIE (UTYphl HAa TUIOCKOCTU: TETpadJlp, Mapajielienunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
MPOCTPAHCTBE, MPSIMbIC TMAPAIUICTBbHBIE W MEPHEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOopeMa O NPSMOU
MEePIECHANKYJIISIPHON IIJIOCKOCTH. OproronanabHOE IIPOEKTUPOBAHUE.
[TepieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 0 MJIOCKOCTH, PACCTOSHUE
OT TIPSIMOM JI0 TIJIOCKOCTH, TIPOSKIIHS (PUTYPHI HA TUIOCKOCTh. [leprneHauKyasipHOCTD
IJIOCKOCTEN: MpU3HAK MEPNEHAUKYISIPHOCTH JABYX IIOCKocTed. Teopema o Tpéx
MEPIICHANKYJIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TMHENHBIM YroJl JIBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHBIE YTJIbI.
CBoiicTBa MJIOCKUX YTIIOB MHOTOTpaHHOro yriia. CBOKMCTBA MJIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIiia. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIa.

MHororpaHHuKu

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpanHuka. [lpusma: Nn-yrosbHas
Mpu3Ma, npsiMasi U HaKJIOHHAas MPU3Mbl, OOKOBasi ¥ MOJIHASL MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsMOYroJIbHBIN MTapajyIeenunes] U ero ceorcTra. Kparuaiimume
NyTH Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. Ilupamuga: n-yrojibHas nupamMujia, IpaBUiIbHAs U yCeUEHHAs
nupamuabl. CBoiictBa peéOGep u OOKOBBIX TpaHEW TMPABHIBHON MHUPaAMUJIBL.
[IpaBuibHBIE MHOTOTPAaHHUKH: TpaBWIbHAS MNpU3Ma W MpaBUJIbHAS MHPAMUIA,



IpaBWIbHAS TPEYTOJibHAS MUPAMKJIa U TPaBWIIbHBIN TeTpadap, ky0. [Ipencrasienue
O MPaBUJIbHBIX MHOTOTPaHHHUKAX: OKTA3JIP, HOJAEKA3Ap U UKOCAIP.

Bbluucnenne 31€eMEHTOB MHOIOIPAaHHHUKOB: pE&Opa, JMaroHallvd, YIJIbL.
[nomaas OOKOBOM MOBEPXHOCTH M TMOJHOM TMOBEPXHOCTU MPSMON TPHU3MBI,
II01Ia/1b OCHOBAHMI, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NPsiMOii Tpu3Mbl. [ Tnomans
OOKOBOHM TOBEPXHOCTH W TOBEPXHOCTH TMPABWILHON MHUPaMUIbI, TEopeMa o
IJIOIIAM YCEUEHHON TUpPaMU/IbI.

CummeTrpusi B MPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  MPAaBUIIbHBIX
MHOTOrpaHHUKOB. CHMMETpUs B TPaBUJIbHOM MHOTOIPAHHUKE: CHUMMETPUS
napajieNienuiea, CUMMETPUsl TMPABUIIbHBIX MPU3M, CUMMETPHUS MpaBUIbHOU
MUPaAMUJIBIL.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIC, COHAIIPABICHHBIE W  IIPOTHBOMOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIEHCTBUS ¢ BEKTOPAMHU: CIOKECHHE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
ynciio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOpPA HA YHUCIIO.
[TonaTHe KOMIUIaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O pPa3lOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsiMoyrosbHass  cucTeMa  KOOpAWMHAT B
npoctpancTtBe. KoopanHatel BekTopa. CBsi3b MEXAY KOOPAMHATAMU BEKTOPA H
KOOpAMHATaMU TOYEK. YTOJN MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalenust

[TonaTus: UWIMHApPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTD,
cepuyeckass IOBEPXHOCTb, OOpasyrolie moBepxHocTel. Tena BpaleHUs:
LWIMHJP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. Bzaumuoe pacnonoxkenue cepsl
U IJIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHus Ha
iockocTu. Pa3BépTka nunuHapa u konyca. Cummerpus cepsl 1 mapa.

O0béM. OcHOBHBIE cBoOWcTBA 00BEMOB Teil. Teopema 00 00bEME
OpSAMOYTOJBHOTO Mapajuienenunena v ciueAactBus u3 He€. OOBEM mnpsMoill u
HAKJIOHHOW MPU3MBbI, HWIMHJpPA, NUpaMHUabl U KoHyca. OOBEM mIapa U 1IapOBOTO
CerMEHTA.

KomOunanmuu Ten BpalleHuss U MHOrOrpaHHUKOB. [lpu3ma, BhucaHHas B
IWIMHIpP, ONWCaHHAas oOKojo muiuHApa. llepecedenune cdepsl u 1mapa ¢
iockocthio. Kacanue mapa u cdepbl miuockocthio. [loHATHE MHOrorpaHHuka,
ONKCAaHHOTO OKOJIO c(eprl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAIICHHSI.



[nomaas MOBEPXHOCTH IWIMHAPA, KOHYyca, TUIOMIAJb cepbl U €€ yacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHME OOBEMOB, IUIOMIANECH MOBEPXHOCTEH
nonoOHeIX (uryp. IlpeobpazoBanue mopgoOus, romoreTus. Pemienue 3agad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHnue ceueHrii MHOTOIPAHHUKOB U TEJI BPAILICHUS: CEUCHUS LIJIMHIPA
(mapayienbHO W TEPIEHIUKYJISIPHO OCH), CEUYEeHHs KOHyca (IMapajieibHbIe
OCHOBAHMIO U TIPOXOJSIIUE Yepe3 BEPIINHY), CEUCHHS 1apa, METOAbl TTOCTPOCHHUS
CEUYEHUM: METOJ| CIEJ0B, METOJ] BHYTPEHHEr0 MPOCKTUPOBAHMS, METOJI TIEpeHOCca
CEKYILIEHN TIIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopsl B npocTpancTBe. Onepaiuu HajJ BeKTopamMu. BekTopHOe yMHOXKEHUE
BeKTOpoB. (CBOIiCTBa BEKTOPHOTO yMHOXeHHs. IIpsimoyronbHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopanHatel Bektopa. PaznokeHue BekTopa 1O
6a3ucy. KoopnrmHaTHO-BEKTOPHBIN METOJ] TIPH PEIICHUH TEOMETPUIECKUX 3a7ad.

JIBU:KEeHMSI B IPOCTPAHCTBE

JIBmwxkenus mpoctpancTBa. OtobpakeHus. JIBuKeHUS M paBEeHCTBO (Guryp.
OO6mue cBoiicTBa JBIWKEHUN. Buubl ABUXKEHUM: MapaliebHBIA MEpPEeHoC,
LHEHTpalbHAsl CHUMMETpPHS, 3€pKaJbHAs CHUMMETpPHUSA, IMOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanust monodus. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYalOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUIICKOr0 00IIeCTBa, MPEACTaBICHUE O MAaTEMaTHYECKUX
OCHOBAaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUM, MPOLEAYD
rpaXJaHCKOTO  oOmiecTBa  (BBIOOPHI,  OMPOCHI W JIPYroe),  yMEHHE
B3aMMOJCICTBOBATh C COLMAJIbHBIMM WHCTUTYTaMHM B COOTBETCTBUH C UX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHICKOM MAaTeMAaTUYECKOM IIKOJIbL,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKHU,;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, dTUYECKOIO MOBEIEHHUS, CBSA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JTOCTHKEHUN HAYKU U ACSITEIbHOCTHIO YUEHOT0, OCOZHAHHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOrO OYAYIIEro;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/1a4, PELICHHH, PacCyKICHHI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3ju4YHbIX BUJI0B UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTB), (U3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpyHAY, OCO3HAaHHWE ILIEHHOCTH TPYAOIIOOUs, HHTEpec K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTH M CIHOCOOHOCT K  MareMaTHU4ecKoMy  O0Opa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBJIECHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYpbl, TOHHMAaHHWE BIUSHUSA
COLIMATbHO-YKOHOMUYECKUX TPOILIECCOB Ha COCTOSTHUE MPUPOAHON M COIMATIBHOMN
Cpelbl, 0CO3HAHME TJI00ATLHOTO XapaKkTepa dKOJOTHYECKUX MPoOIIeM, OpHUECHTAIIHS
HAa TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHWM JUIs pelieHHus 3adad B 00JacTH
OKpY>KaloIel Cpelibl, IUIAHUPOBAHWE IIOCTYMKOB W OIICHKM WX BO3MOXHBIX
MOCJEACTBUH [T OKPYXKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHNE MATEMATHIECKOM
HAYKU Kak cepbl yernoBeuecKon AesTENbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHS LIUBWJIM3AIUU, OBJIAJCHUE S3bIKOM MATEMaTUKU U MaTeMaTHU4YeCKOu
KYJIbTYpOW KaK CPEJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO
Y UCCIIEIOBATEIbCKYIO AEITEILHOCTh UHINBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBrbie 1oruveckue JeHCTBUS:

BBISIBIAITE M XApAaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, TMOHATHUM, OTHOIIEHUH MEXIYy MOHATUAMH, (OPMYIHPOBATH
oTpeziesIeHHs] MOHATHUM, YCTaHaBIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALIIH,
OCHOBaHUS JJ1s1 000OIICHHS U CPABHEHMSI, KPUTEPUU MTPOBOIMMOTIO aHATN3a;

BOCIIpUHUMAaTh,  (OpPMYJIUPOBaTh U  INPeoOpa3oBbIBATh  CYKJCHUS:
yYTBEPAUTEIbHBIE U OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHEIE;

BBISBIISITD MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NIPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX, Mpeagaratb KpUTEpUH s
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYECHUM, YMO3AKIIFOUEHUH 10 aHATIOTUU;

IIPOBOJAUTH CAMOCTOSATENIBHO JI0Ka3aTeJIbCTBA MaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MPOTUBHOIO), BBICTPAUBATh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTpPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpATh crmoco0 pereHust y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapHAHTOB PEIICHUS, BBIOMpaTh HauOo0JIee MOAXOASIINMA ¢ YHETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciienoBarebCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEAOBAHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTaM
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISBIIATH JACPUIIUTH WH(POpPMAIUY, TaHHBIX, HEOOXOMUMBIX JIJIT OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJIOB U (HOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh HH(MOpPMAIIUIO, MPEACTABIATh €€ B pa3iIMYHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CY)KJICHHS B COOTBETCTBUHU C YCIOBHUSIMU U
oeJsiMu O6HICHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/I$I B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JaBaTh IOSICHCHUS 110 XOAYy PEIICHUS 3aJlayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBbl, peIIacMOM 3a/aud, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOHWCK
pCH_ICHI/IH, COIIOCTABJIATH CBOH Cy)KI[eHI/IH C CY)KI[eHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nayajora, OOHapy)KHBaTh pPa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB pe3y.HBTaTBI pCH_IeHI/ISI 3agadu, BKCHepI/IMeHTa, HCCIICAOBAaHUA,
IPOEKTa, CaMOCTOSATEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3ajad
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJIAITh IIJIaH, aJITOPUTM pEIICHUS 3a]layu, BRIOUPATh CIOCOO PEIICHHS C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJIQJIETh ~ HABbIKAMHM  TO3HABAaTEJIbHOM  peeKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCHUTH KOPPEKTUBBI B JAESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BU/JIBI pa0OT, IOrOBapUBATLCS, 0OCYK/IaTh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMbD) U UHBIE), BHITOIHATH CBOIO 4aCTh pa0OTHI U KOOPAUHUPOBATH
CBOM JICCTBHSI C IPYTUMH YJIEHAMHU KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIAJa
B OOUmMH TOPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM  yYACTHUKAMHU
B3aUMOJCUCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSATHUSMH CTEPECOMETPUU TIPHU
pEIlIeHUH 33/1a4 Y MPOBEJICHUN MATEMaTHYECKUX PACCYKICHUN;

e TMPUMEHATh AKCHOMbBI CTEPEOMETPUM U CICACTBUS U3 HUX MPU PEUICHUU
r€OMETPUUECKUX 3a]1aY;

e KJacCU(UIIMPOBATh B3aMMHOE PACIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OINEpPUPOBATh TMOHSATUSMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B TMPOCTPAHCTBE, MEXKIY MPSMOUA U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
NUpaMuJia, NPSIMOYTOJIbHBIN Napasuienenunes, Kyo);

e KiIaccHU(PUIMPOBATH  MHOTOIPAaHHHUKHM, BbIOMpas  OCHOBaHUA IS
KJ1accu(puKaImy;

e CBOOOJHO ONEPUPOBATH TMOHSATHSMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHUKOB ITIOCKOCTBIO;

e BBINOJHATD napajienbHOE, LEHTPAIBHOE " OpPTOr OHAJIBHOE
MPOEKTUPOBaHUE PUTYP HA IIOCKOCTh, BHITOIHATH U300paskeHust puryp Ha
IJIOCKOCTH;

e CTPOUTHb CEUEHMS] MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOIHSTh
(BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAAM  TMOBEPXHOCTEW  MHOIOTPAaHHUKOB  (MpuU3Ma,
NUPaMUJIa), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (pOpMYyIT;

e CBOOOJHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCb U IJIOCKOCTh CUMMETPHH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYpBI;

e CBOOOJHO OINEPUPOBATh MOHATUSAMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JICUCTBHS HaJl BEKTOPAMU;

e pemarh 3aJadyd Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLICHHH |
HaXO0XJACHUE TEOMETPUUECKUX BEJTMYHH, TPUMEHSSI U3BECTHBIE METOIbI TPU
PELICHNH MaTEMaTUYECKUX 3aJa4 IOBBIIICEHHOIO W BBICOKOIO YpPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrpaMMHBIE CpEICTBA M BJIEKTPOHHO-
KOMMYHHUKALIHOHHBIE CUCTEMBI ITPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MPEOOPa30oBbIBATh M HWHTEPIPETUPOBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (urypax, MpencTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TOJNyYEHHbIC 3HAHUS Ha TPAKTUKE: CpaBHUBATH W
aHAJIM3UPOBATH pPEAJbHBIE CUTYallMd, PUMEHATh M3yYEHHBIE TOHSATHS B
mpolecce IMOMCKa  pelIeHHs MaTeMaTH4ecKu  cHOopMyIMpOBaHHOU
npo0JIeMbl, MOJIEIUPOBATh PEAIbHBIE CUTYAllMM Ha S3bIKE TE€OMETPUH,
UCCIIEI0OBAaTh MOCTPOEHHBIE MOJIENIA C MCIOJIb30BAaHUEM T'€OMETPUUECKUX
HNOHATUA M TEOpeM, ammapara aiareOpbl, pelarb MPaKTHUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX BEINYMH;

e HUMETh NpPEICTaBIEHUS 00 OCHOBHBIX JTamax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa pa3BUTUS TEXHOJIOTUM.

K koniy 11 kiaacca oOydaronuics HayquTcs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOH,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJTyYEHUS;

OIEepPUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€JIAMU BPAILCHUS: LIUITUHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrmo3HaBaTh Teyia BpaimieHus (IWIMHAP, KOHYC, chepa u 1map)
OOBSICHATH CIIOCOOBI MOJTYyYEHUS TEJ BPAIllCHNUS,

KJIacCCU(PUIIMPOBATH B3aMMHOE PACTIONOKEHHE C(HEephl U TUIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAaHHUKOB W TENl BpAIICHHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHMUS;

BBIUUCIISITH COOTHOUICHHSI MEXTy TUIOIIASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

n300paXkaTh M3ydaeMble (QUTYPHI, BBINOJHITH (BBIHOCHBIC) TUIOCKUE
YEpTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJl BPAILICHHUS;

W3BIIEKaTh, WHTEPIPETUPOBATH M TMPeoOpa3oBBIBaTh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpenCTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;
pelraTh TEOMETPUICCKUE 3a]]a9H Ha BEIYUCICHUE YTTIOB MEXKITY MPSIMBIMH U
MJIOCKOCTSIMH, BBIYUCIICHUE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B TIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a NP PEILICHUU;
CBOOOMHO OMEpUPOBaTh TIOHATHSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATHh HW300paXCHHWS MHOTOTPAaHHUKOB W TeJI BpAIICHHS TIPH
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusl MOJ00uS;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IMJIMHIpA
(mapaymiensHO M MEePHEHIUKYISIPHO OCH), CEYeHHS KOHYyca (TapaiyiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIONIb30BaTh METOJBI TIOCTPOSHUS CEUYCHM: METOJ| CJIEeI0B, METO]
BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MII0CKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoOMEeTpUuecKre (aKThl ISl PEIICHUS] CTEPEOMETPHUUECKUX
3a/1a4, OPEANOJaraloluX HECKOJbKO IIArOB pEHICHUs, €CIU YCIIOBHS
MPUMEHEHUS 3aJlaHbl B SIBHOM U HESIBHOM (opMe;

pemare 3aJadyd Ha JOKa3aTelIbCTBO MAaTEMATHYECKWX OTHOLICHWM H
HAXO0XJIECHUE T€OMETPUYECKUX BEIIMYUH;

MIPUMEHATh MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

MIPUMEHSATH MOJIyYCHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATH, AHATTU3UPOBAThH
YW OLICHUBATh pPEaJbHbIE CHUTYAIlMH, TMPUMEHSITh HM3YYEHHBIC MOHSITHS,
TEOPEMBI, CBOWCTBA B IIPOLECCE IIOMCKA pELIEHHs MaTeMAaTHU4YECKU
c(opMyTUPOBAHHONW TPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTyallud Ha
A3bIKE T€OMETPUU, UCCIIEA0BATh IIOCTPOECHHBIE MOJIEIIN C UCITOIb30BAHUEM
r€OMETPUYECKUX TOHATUH M TEOpeM, ammapara aiareOpbl, pemarb
[PAKTUYECKUE 3aJa4yd, CBS3AHHBIE C HAXOXJICHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH (yHIaMEHTA Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n MporpaMMsbl Bcero Konrponbnere | - Mpaxririeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 BBenenue B cTepeoMeTpHio 23 1
) B3auMHoe pacnosoxeHue NpsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IUIOCKOCTEN B 3
IPOCTPaHCTBE
4 HepneHnmfyns[pHocn) MPSIMBIX U o5
TUTOCKOCTEH B TIPOCTPAHCTBE
VYriibl ¥ paccTosTHUS 16
MHororpaHHuKH 7
BekTops! B pocTpaHcTBE 12
3 HOBTOE)GHI/I@, 0000IIleHNE U CHCTEMATU3ALIUS 5 )
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 6 0




11 KUIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
I1 600
5 OBTOpEHHuE, 000 IueHI:Ie u 15 1
CHCTEeMAaTU3aINs 3HAHWH
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay mMOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX Tl
6 JIBM>KEeHUS 5 1
7 [ToBTOpeHmue, 0606meHI/UIe u 17 )
CHCTEeMAaTU3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KonTposbHbie
padoThI

IIpakTHnueckue
padoThI

Jara
H3Y4YeHHS

JlonosHuTEIBHAS
HH(pOpMaLUsA

OCHOBHBIE MTpaBWJIa U300PAKCHUS HA
PUCYHKE TIJIOCKOCTH, TTapaJlIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHATHS cTepeoMeTpuu: TOUYKA, MpsMas,
IJIOCKOCTb, MPOCTpaHCcTBO. OCHOBHBIE
MpaBuJia U300paKeHUS HA PUCYHKE
TUIOCKOCTH, ApaUIeTbHBIX MPSIMBIX
(oTpe3KoB), cepeuHbI OTpe3Ka

[TonaTus: nmepecekaromuyecs MIOCKOCTH,
nepeceKarouecs npsaMas 1 IoCKOCTb;
MOJTYTIPOCTPAHCTBO

[TonaTus: nepecekaromuecs MIOCKOCTH,
nepeceKarolmecs npsaMas U II0CKOCTb;
HOJIyIIPOCTPAHCTBO

MHororpaHHUKH, U300paxeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOIUX 00bEKTOB

MHororpanHUKH, H300paxkeHue
MIPOCTEHIIIUX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOITUX O0BEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
crnenctBus U3 HUX. CrocoOb! 3aaHus
MPSIMBIX U MIJIOCKOCTEN B POCTPAHCTBE.
O0603HaueHHs MPSAMBIX U IIIOCKOCTEN

10

N300pakeHne ceueHni mupamMuIbl, Ky0a
Y IIPU3MBI, KOTOPBIE IPOXOJAT Yepe3 UX
pEbpa. M300pakeHne nepecedeHus
MIOJIY4EHHBIX ILIIOCKOCTEH.
PackpammBaHue NOCTPOCHHBIX CEYEHUN
pa3HBIMHU [[BETaMU

11

N300paskeHne ceueHuid mupamMubl, Kyoa
Y IPU3MBI, KOTOPbIE IPOXOASAT Yepe3 ux
pEbpa. M300pakeHue epecedeHust
MIOJIy4EHHBIX ILJIOCKOCTEH.
PackpammBaHue MOCTPOEHHBIX CEYEHUN
pa3HbIMU I[BETaMHU

12

N300pakeHne ceueHni mupamMuIbl, Ky0a
Y IIPU3MBI, KOTOPbIE IPOXOJAT Yepe3 UX
pEbpa. M300pakeHne nepecedeHus
IIOJIY4EHHBIX ILIIOCKOCTEH.
PackpammBaHue NOCTPOCHHBIX CEYECHUN
pa3HBIMHU [[BETaMU

13

N300paskeHne ceueHuid mupamMubl, Kyoa
Y IPU3MBI, KOTOPbIE IPOXOAST Yepe3 ux
pEbpa. M300pakeHne mepeceueHust
MOJIy4EHHBIX ILJIOCKOCTEH.




PackpammBaHue OCTPOCHHBIX CEYEHUN

pa3sHbIMHU LIBETAMU

14

Merton crenoB Ams OCTPOEHUS CedeHUH

15

Mertoz cnenoB 11 MOCTPOEHUS CEUEHUM.
CaolicTBa nepeceueHuit NpsIMbIX U
IIJIOCKOCTEN

16

Merto cnenoB A1 MOCTPOEHUS CEUEHU M.
CBoiicTBa nepecedueHui MpsMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuennii B mupammie, Kyoe
o Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMUCh 1IaroB
MOCTPOEHUS

18

[TocTpoeHue ceueHuit B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3aIMCh 11aroB
ITOCTPOCHUS

19

[Toctpoenue ceuenuii B nupamue, kyoe
no TpéM ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alIUCh 1IaroB
IIOCTPOCHUS

20

[Toctpoenue ceuenuii B nupamuie, kyoe
o TpéM ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX UEpPTEXKEH U 3aIUCh IaroB
MOCTPOEHUS

21

[ToBTOpenue mianumerpuun: Teopema o
IPOMOPIHOHATBHBIX oTpe3kax. [Tomobue
TPEYTroJbHUKOB




22

[ToBTOpenue mianumerpuu: Teopema
Menenas. PacueTsl B cCUEHHAX Ha
BBIHOCHBIX uepTekax. icTopus pa3Butus
TJIAHUMETPUH U CTEPEOMETPUHU

23

KonTponbsHas pabora "AKcroMbl
crepeomerpuu. Ceuenus"

24

B3auMHOE pacronoKeHue NpsIMbIX B
npoctpaHcTBe. CkperuyBaromumecs
npsimble. [Ipu3HaKy CKpeIuBarOMMXCs
npsMbIx. [lapaiensHblie npsmele B
IIPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAaHUHU U
€MHCTBEHHOCTU MPSMON MapaJijieIbHOU
JIAHHOM MPAMOM, TPOXOASIIEN uepes
TOUYKY IIPOCTPAHCTBA U HE JieXkKalllel Ha
JTaHHOW NpsAMoii. Jlemma o mepeceyeHun
MapajuiebHBIX MPAMBIX MJTIOCKOCTHIO

26

[TapayenbHOCTB Tpex NpsAMBIX. Teopema
0 TpEX MapaJjulelIbHBIX NpsAMBIX. Teopema
0 CKPEIIMBAIOIIUXCS MPSIMBIX

27

[TapanienbHOE TPOEKTUPOBAHHUE.
OcHOBHbIE CBOWCTBA NapaslIeIbHOT O
npoeKTupoBanus. M3o00paxeHnne pa3Hbix
¢buryp B napajuiensHONU TPOSKINH

28

I{enTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOII
MEXIY MPSIMBIMU




29

3agayn Ha JOKA3aTEILCTBO U
HCCIICA0OBAaHHUEC, CBA3aHHBIC C
pacroIoKeHUEM MPSIMBIX B IPOCTPAHCTBE

30

ITonsTHSA: NapaIeTbHOCTh IPAMON U
IIJIOCKOCTHU B IpocTpaHcTse. [Ipu3Hak
NapauIeIbHOCTU MPSAMOM U MJIOCKOCTH.
CpolicTBa MapauieaTbHOCTH IPSIMON U
IJIOCKOCTH

31

['eomerpuyeckue 3a1auu Ha BHIYMCIICHUE
U JI0Ka3aTeJIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTBIO MPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenusi, MPOXOIAIIETO
yepe3 IaHHYIO MPSMYIO Ha YEPTExKe U
MapajuieIbHOr O Ipyrou npsimon. Pacuér
OTHOLLIEHU I

33

[TapannenpHast TpOEKIUs, TPUMEHEHUE
JUTS TOCTPOCHUSI CeUeHUM KyOa 1
napavienenunena. CoiicTsa
napajsiejenunea u Npu3Mbl

34

HapanﬂeanLIe IIJIOCKOCTH. HpI/ISHaKI/I
MapajuICJIbHOCTH JIBYX MJIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IINIOCKOCTH,
IIPOXOJAIIEH Yepe3 TOUKY, HE
MPUHAAJISKALTYIO TaHHON IUIOCKOCTH U
CIIEACTBUS U3 HEE

36

CaolicTBa napamienbHbIX JIOCKOCTEH: 0
napajuieIbHOCTU MPSAMBIX MTepecedeHust




MIPU IEPECEUEHUH JIBYX MapauIeIbHbIX
IJIOCKOCTEN TPEThel

37

CaoiicTBa nmapaienbHbIX III0CKOCTEH: 00
OTpE3KaxX MapaiyiCIbHbBIX IPAMBIX,
3aKJII0UEHHBIX MCXKAY apaljICIbHBIMA
IJIOCKOCTAMH,; O ICPCCCUCHUHA prIMOﬁ C
JABYMA MMapaJlICIIbHBIMHA IMJIIOCKOCTAMUA

38

IToBTOpenue: Teopema Iludaropa Ha
IJIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJILHOTO TPEYrOJIbHUKA

40

CaoiicTBa Ky0a 1 IpsIMOYT'OJILHOTO
napajuleenunena

41

Boruncienue JJuH OTPE3KOB B KyOe u
MPSAMOYT OJIbHOM IapaJuIEIICIUATIENE

42

[lepneHIMKYISIPHOCTD IPSIMON 1
niockoctu. ITpusnak
NEPIEHIUKYJIIPHOCTH MIPSIMON U
IIJIOCKOCTH

43

[TepneH UK yIApHOCTH PAMOUN U
mockoctu. [Tpusnak
MIEPIIEHIUKYJIIPHOCTH IPSIMOU U
IJIOCKOCTH

44

Teopema o CyIIeCTBOBaHUH U
€IMHCTBEHHOCTH NPSAMOM, TPOXOIAIICH
yepe3 TOUKY IPOCTPAHCTBA U
MEePHEHIUKYJISIPHON K TIIIOCKOCTH




[Inockocty 1 nepnesauKyIsIpHBIE UM

4 MpsiIMbl€ B MHOI'OTpaHHUKAaX

46 [T1ocKoCTH U NEpIeHUKYIIpHbIE UM
MpsIMbI€ B MHOTOTpaHHUKaX
[lepnenauKynsip U HaKJIOHHAS.

47 ITocTpoeHue neprneHauKyIsipa u3 TOYKU
Ha IPSIMYIO0
[lepnieHAMKYIISIp U HAKJIOHHAS.

48 [TocTpoeHue neprneHauKysipa u3 TOUKU
Ha IpSIMYI0

49 Teopema o TpEX NMepreHIUKYyIIpax
(npsimast 1 oOpaTHast)

50 Teopema o Tpéx neprneHAuKYIsIpax
(mpsiMast u oOpaTHast)

51 VYrosn Mexly CKpeIMBarOIMMUCS
MPSIMBIMA
[Touck nepneHANKYISIPHBIX MPSIMBIX C

52 MTOMOIIBIO MEePIIEHIUKYIISPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE IPOEKTUPOBAHUE
[TocTpoeHue ceueHuit Kyda, MPU3MBI,

54 MPaBUIILHON MUPAMHU/JIBI C IOMOIIBIO
OpPTOTrOHAJIBHOM MPOEKLUU
IToctpoenue ceuenuit Kyoda, mpu3Msbl,

55 MPaBWJIBHOW MU PAMUIBI C TOMOIIBIO

OpPTOTrOHAJIBHOM MPOEKIIUH




56

CumMeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO II0cKocTH. [liockoctu
CUMMETPHUHI B MHOI OIPaHHHUKAX

57

IIpu3Hak neprneHIuKyJIspHOCTH MPSIMON U
IIJIOCKOCTHU KaK CJIEICTBHE CUMMETPUH

58

IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
pPacCTOSIHUM OT TOYKH 10 MIOCKOCTH

59

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacyér
paccTOSIHUM OT TOYKH J10 IIJIOCKOCTH

60

CriocoOb! OMyCTUTDH MEPIEHIUKYIISPDL:
CUMMCTpPU, CABUI' TOYKHU 110
HapajuieIbHON MPSAMON

61

CaBur no HenapasieabHON NpsIMO,
W3MEHEHHE PACCTOSIHUI

62

KonTtponehas pabora "B3anumHoe
pacnonoKeHue NPsIMbIX U MIIIOCKOCTEN B
pocTpaHcTBe"

63

IToBTOpEHNUE: Yyroy MeXay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

IToBTOpEHNUE: Yyroa Mmexny
CKpCHIMBAOIIUMUCA IPAMBIMU B
IIPOCTPAHCTBE

65

['eomeTprueckre METOIbI BBIYNUCICHUS
yIjla MEXIY NPSIMbIMU B
MHOI'OTpaHHHUKAaX




66

JByrpanssiii yroy. CBONCTBO JMHEHHBIX
YIJI0B JBYTPAHHOIO yria

67

[TeprieHAMKYISIpHBIE TIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IJIOCKOCTEN

68

IIpu3Hak neprneHIuKyJIIpHOCTH
IIJIOCKOCTEH; TeOpeMa O MpsAMON
MIEPECEYEHHUs IBYX IUIOCKOCTEN
MEPIIECHAUKYJIIPHBIX TPEThEH INIOCKOCTH

69

[TpssMOyTONBHBIN Mapaienenumnen; Kyo;
M3MEpEHHUs, CBOMCTBA MPSMOYTOJIBHOTO
napasuieNenumnena

70

Teopema o quaroHay NpsIMOYrojabHOI0
napajuiesIenuIeaa u cleCTBUE U3 Heé

71

CrepeoMeTpruuecKkue 1 MpUKIaTHbIE
3aJ1aui, CBSI3aHHBIC CO B3AMMHBIM
PacoI0XKeHUEM MPSIMBIX U TJIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIMBAIOIINECs ITPSIMBIC,
napauiCJIbHbIC IIJIOCKOCTH B
CTaHAAPTHLBIX MHOI'OI'paHHUKAX

73

Hapa nmapaJjCJIbHbIX IJIOCKOCTEH Ha
CKPCIINBAOIIUXCA ITPAMBIX, PACCTOAHUC
MCKY CKPCIIUBAOIMUMHACA ITPAMBIMHA B
MMPOCTBIX CUTYyalluAX

74

PaccrositHue oT TOYKHM 70 MIIOCKOCTH,
paccTosiHUE OT NPSMOH 10 MIIOCKOCTU

75

Brlunciienne paccTossHUNA MEXIY
CKPEUTUBAIOIUMHUCS MTPSIMBIMU C




MOMOUIBIO MEPHEHANKYIISIPHON
IJIOCKOCTH

TpéxrpaHHbIN yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [lugaropa,

70 TEOpEMBbl KOCUHYCOB ¥ CHHYCOB JIJIs
TPEXTPAHHOIO yIJjia

77 DneMeHTHI chepry ecKOi TeOMETPHH:
reojie3nuecKre JMHUY Ha 3eMiie

78 KonTponbsHas padora "YTiisl 1
paccrosiHus"

79 Cucrematusanus 3HaHUI
"MHOrorpaHHHK 1 €r0 3JIEMEHTHI"

80 [Mupamuna. Buasl nupamuy. [IpaBunsuas
nupamuia

81 ITpuzma. IIpsimast 1 HaKJIIOHHAS TPU3MBI.
[IpaBunbHas npu3mMa

82 [Ipsimoii mapaJjuielenues,
IPSMOYTOJIbHBIN Mapaienenunes, Kyo

83 Brimykiieie MHOTOrpanHuku. Teopema
Oiinepa
Boinykibie MHOrorpanHuku. Teopema

84 Diinepa. [IpaBuiabHbIC U
MOJIyIIPaBUJIbHbIE MHOT OTPAHHUKHU

85 KontponpHas pabora "MuororpaHHuku"

86 [TonsTHE BEKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

87 CyMMa BEeKTOpOB

88 Pa3nocth BeKTOpOB




89 [TpaBuno napamtenenumnena

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Pasnoxenue BekTopa 1mo 6asucy Tpéx

91 BEKTOPOB, HE JIGKAIINX B OJTHOU 1
TJIOCKOCTH

92 CkanspHoe mpou3BeeHUE 1

93 Brrancnenue yria Mexay BEKTOPaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOPaMHu 1

95 [Ipocreiimme 3a1a4u ¢ BEKTOPAMHU 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOPaMH 1

97 [TpocTeiimue 3agaun ¢ BEKTOpaMu 1

98 O060011IeHrE U CUCTEMATH3AINAS 3HAHUI 1

99 O06o0061eHue 1 cucTeMaTH3aus 3HaHu| 1

100 HroroBast KoHTposIbHAS paboTa 1

101 Hrorosast kKoHTpoOJIbHAS paboTa 1

102 O00011IeHNE U CUCTEMATH3AINAS 3HAHNI 1

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KITACC

KoaunuecTBo yacoB

Ne Hara JonmoHUTEIbHASA
Tema ypoka Kontpoasnbie | IlpakTunyeckue
n/n Bcero H3YYCHHS uHdopmanus
padoThI padoThI
IToBTOpenue temel "KoopanHatsel
1 BEKTOpA Ha MJIOCKOCTHU U B 1
npoctpaHcrae”
5 [ToTOpenue Tembl "CkansipHoe 1
MPOU3BECHNE BEKTOPOB"
3 IToBTrOpeHue Temsl "Brruncinenue yria 1
MEX/y BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue TeMbl "Y paBHEHHE IPSAMOH, 1
MPOXOAAIIEH Yyepe3 IBe TOUKH"
5 YpaBHEHUE IIIOCKOCTH, HOPMaJlb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHME IIIOCKOCTH, HOPMalJlb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
8 JIvHeitHbIe HEPABEHCTBA, JJUHEWHOE 1
IpPOrpaMMUPOBAHHE
9 JIuHeliHble HEpaBEHCTBA, IMHEHHOE 1
MPOrPaMMHPOBAHUE
AHaIMTUYECKHE METO/Ibl pacuéra yria
10 g 1
MEXAY MPSMBIMU B MHOTOI' DPAHHUKAX
11 AHaIIMTHYECKHE METOIBI pacyéra yriia 1

MCKAY IMIIOCKOCTAMH B MHOT'OrpaHHUKAX




®opMyna pacCTOSIHUS OT TOYKHU A0

12 IJIOCKOCTH B KOOpAUHATAX

13 Haxoxenue paccTossHUN OT TOUKH 710
TIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUAN OT TOYKH 10
IJIOCKOCTH B IIPaBUJIBHON UpaMUe

15 Kontponphas pabota "AHanmutudeckas
reometpus"

16 CeueHust MHOTOI'paHHUKOB!
CTaHJapTHbIE MHOTOT PAHHUKHU

17 CeueHnsi MHOTOI'paHHUKOB: METO/]
CIIeZIOB
CeueHust MHOT OI'paHHUKOB!

18 CTaHJapTHBIE [IJIOCKOCTH, IepeCcedeHus
MPSIMBIX U MJIOCKOCTEN

19 [TapaniensHble IPSMBbIE U JIOCKOCTH:
napajulesibHble CEUEHUs

20 [TapaniensHble TPSIMbIE U MTJIOCKOCTH:
pacdéTr OTHOMIEHUH
[TapanienbHble IpSIMBbIE U ITJIOCKOCTH:

21 YTIIbI MEXTY CKPEIIMBAIOIIUMUCS
IPSIMBIMH
[lepnienquKyIISIpHBIE TPSIMBIE U

99 IJIOCKOCTH: CTaHJapTHBIE aphbl

MEePIEHIUKYJISIPHBIX NIOCKOCTEH U
MPSIMBIX, CAMMETPUH MHOT'OTPAHHUKOB




23

[lepnenaukynspHbIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMaA O TPEX
MEPIICHAUKYJIIpax

24

[lepnenauKynspHbIE TPSMBIE U
IIJIOCKOCTH: BBIYMCIICHUS JJIMH B
MHOT'OI'PaHHHMKaX

25

[ToBTOpEHue: nnomaau
MHOTOYTOJIbHUKOB, (DOPMYJIBI 1715
IJIOMIAJIEH, COOOpaskeHUs MOA00Us

26

[ToBTOpEHME: TLIOMIAAM
MHOTI'OYTOJIbHUKOB, (DOPMYJIbI s
IoMaAeH, COOOpaKeHUs Mo100uUs

27

[ToBTOpEHue: miomanu
MHOT'OYT'OJIbHUKOB, (POpMYJIbI 115
TIJIOMIAJIEH, COOOPaXKeHUs TOA00US

28

[Imomaau ceyeHuit MHOTOIpaHHUKOB:
IJIOIIA/IM MIOBEPXHOCTEM, pa3pe3aHus Ha
4acTu, COOOpaXkeHUs moaoous

29

[Imoniaan ceyeHuit MHOrOrpaHHUKOB:
MIJIOIIAM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpakeHUs o100us

30

KonTtponwsnas pabora "IloBTOpeHue:
MHOTOT'PaHHUKH, CEYCHUS
MHOT'OTPaHHHUKOB"

31

O6bém Tena. O0BeM NPSIMOYTOJILHOTO
napaJuleenunena

32

3anauym 00 yBoeHHH Ky0a, 0 KBaapaType
Ky0a; 0 TPHUCEKINH yTia




33

CrepeomeTpruyecKkue 3a1a4u, CBsI3aHHbIE
¢ 00bEMOM MPSIMOYT OJILHOT'0
napaesnaenuneaa

34

[Ipuknaaabie 3a/1a9u, CBI3aHHBIC C
BBIYUCIICHUEM 00BhEMA MPSIMOYTOJILHOTO
napajuieNenunena

35

OOBEM TPAMOI TPU3MBI

36

Crepeomerpruueckue 3a1auu, CBSI3aHHbIE
C BBIUHCIIEHUEM 00BEMOB TIPSAM Ot
PU3MBI

37

[Mpuknanubie 3a1a49u, CBA3aHHBIE C
00BbEMOM IPSIMOI IPU3MBI

38

Brruncnenne 006EMOB TEJ C IIOMOILBIO
onpeaenéHHoro uurerpana. OobveEm
HAKJIOHHOW MPU3MBI

39

Brraucnenne o05EMOB TEN ¢ TOMOIIBIO
onpenenéHHoro nurerpana. OoveEm
MU paMUu bl

40

dopmyna 00bEMa TUPaMUIBI.
OTHo1eHre 00beMOB MUPAMUJ C OOLIHM
yIJIOM

41

®dopmyna 00bEMa MHPAMU/IBI.
OTtHouIeHne 00bEMOB MUPaMUA ¢ O0LIUM
yTJIOM

42

Crepeomerpuueckue 3a7auu, CBsI3aHHbIE
¢ 00béMaMy HaKJIOHHOM TTPU3MBI

43

CrepeoMeTpuYecKue 3a/1a9H, CBI3aHHBIC
¢ 00BEMaMU TUPAMUIBI




[Mpuknaausie 3agaun o Teme "O0bEMBI

44 Ten", CBI3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknagnasie 3apaun o Teme "O0bEMBI
Ten", cBsi3aHHbIE C 00BEMOM MU PAMUIBI

46 [Ipumenenne o0bEMOB. Boruncnenue
PaCCTOSIHHS J10 TUIOCKOCTH

47 KonTtponsHas padora "O0bEM
MHOT'OrpaHHHKa"
Hunuuapruyeckasi TOBEPXHOCTD,

48 00pa3yroIue MAIHIPUYECKOM
TTOBEPXHOCTH

49 Humuunp. [psimoit KpyroBoi HHIUHAIP.
[1nomaae NOBEpXHOCTH HUIMH/IpA

50 Konunueckast moBepxXHOCTh, 00pa3yromme
KOHNYECKOHM noBepxHocTH. Konyc

51 CeueHne KOHyca MIOCKOCTBIO,
napaieJIbHON MIIOCKOCTH OCHOBAHUS

52 VYceuénnslii konyc. M3o0paxeHnue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
IOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOY MOBEPXHOCTH U
ITOJIHOM ITIOBEPXHOCTU KOHYCA
Crepeomerpruueckue 3a1a4u Ha

55 JI0Ka3aTeJIbCTBO U BhIUKCIICHUE,

MOCTPOCHUEM CEUEHMI UIUHAPA,
KOHYCa




56

CrepeoMerpuuecKue 3a1a4u Ha
JIOKa3aTeabCTBO M BEIUM CIICHUE,
MOCTPOCHUEM CEUEHMI UIUHAPA,
KOHyca

57

HpI/IKJ'[aI[HI)Ie 3aJa4M, CBA3aHHBIC C
MUJIMHIPOM

58

HpI/IKJIaI[HBIC 3aJa4H, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cepsl u mapa ¢
mockocTbio. Kacanue mapa u cepbt
IUIOCKOCTBIO. By 1 n300pakeHue mapa

61

[Tepeceuenue cdepsl u 1mapa c
I0cKocThi0. Kacanwue mapa u cdepsl
IJIOCKOCTRIO. By u n3o00paxenue mapa

62

VYpasuenue cheps. [Tnomans cdepsr u
e€ yacrten

63

CummMmertpus chepsl U mapa

64

CrepeomeTpuyeckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIUHCIICHUE,
CBSI3aHHBIE CO CPepoil U 1mapom,
MIOCTPOEHUEM HX CEUEHUH IIOCKOCTHIO

65

CrepeomeTpuyecKkue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BBHIUKCIICHHE,
CBSI3aHHBIE CO CEPOil U Mapom,
MMOCTPOCHUEM HX CEUCHUN TIIOCKOCTHIO

66

[IpuknanHbie 3aa4u, CBA3aHHbBIE CO
cdepoii 1 mapom




[ToBTOpEHKE: OKPYKHOCTH HA

67 IJIOCKOCTH, BBIYUCIICHHS B OKPYKHOCTH,
CTaH/IaPTHBIC OO0 ST

68 Paznuunbie KOMOMHAIIMY TN BpallleHUs
Y MHOTOTPaHHUKOB

69 3anauu no reme "Tena U NOBEPXHOCTH
BpauieHus"

70 3agauu o TeMe "Tela v MOBEPXHOCTHU
BpauieHus"

71 Kontponwsnas pabora "Temna u
IIOBEPXHOCTH BpalieHus"

79 O06béM nuimmHIpa. Teopema 00 00bEMe
MPSAMOTO [UIMHAPA
Brruucienre 005EMOB TeJI C IIOMOIIBIO

73 ornpenenéHHoro nurerpana. OobEM
KOHyca

74 ITnomaan OOKOBOM H ITOJIHOM
MOBEPXHOCTH KOHYyCa
CrepeoMeTpruuecKue 3a/1a9u, CBSI3aHHbIE

75 C BBIUMCIIEHUEM 00bEMOB LIUIIMHPA,
KOHyca

76 [Mpuknaausie 3aaaun 1mo teme "O0bEMBI
Y TUJIOIIAIA MOBEPXHOCTEH Te"
O0bEM mapa 1 MapoOBOTO CEKTOPA.

77 Teopema 006 06béme mapa. [Lnomans

cdepsl. CTepeomeTpruecKue 3a1auH,
CBS3aHHBIE C BEIYHUCIEHHEM 00HEMOB




11apa, apoBOro CerMeHTa U 1apoBOro
CEeKTOopa

78

[Mpuknagasie 3apaun o Teme "O0bEMBI
Ten", cBsI3aHHbIE C 00bEMOM IlIapa u
momazasio chepbl. CooTHOIEHUS
MEXY TIOIIAISIMUA TTOBEPXHOCTEH 1
00BEMaMU MOTOOHBIX TEN

79

[Tono6HBIE TeNla B TPOCTPAHCTBE.
N3menenue o0bEma pu moo0uu.
CrepeomeTpruueckue 3a/1auu, CBSI3aHHbIE
C BEIYHCIICHUEM 00HEMOB TEI U
IJIOIIAJEH TIOBEPXHOCTEN

80

KonTtponpHas padora "Ilnomaau
MOBEPXHOCTU U 00BbEMBI KPYTJIBbIX TEn"

81

JIBr>KeHus MpOCTpaHCTBA.
OTtoOpaxenus. J|BIKEeHHS U paBEHCTBO
¢uryp. O61mue cBoicTBa ABUKEHUN

82

Buel iBM>KEHMI: TTapaieIbHbIN
TIEPEHOC, IIEHTpadbHasi CHMMETPH S,
3epKaJIbHAsE CHMMETPHSI, TOBOPOT BOKPYT
MPSMOM

83

[IpeoGpazoBanus nmogodus. [Ipsimas u
cdepa Ditnepa

84

I'eomerpuyeckue 3aja4u Ha TPUMEH CHUE
JIBIKCHUSA

85

KonTponwsnas pabora "BekTops! B
npocTpaHcTBe"




86

Ob6o6maromee nopropenue 11 nonsaruit
U METOZI0B Kypca reometrpun 10-11
KJIACCOB, CUCTEMaTH3allMsl 3HaHUM:
"[TapamienbHOCTh NPSIMBIX U TJIOCKOCTEN
B ITpoCTpaHcTBE"

87

Ob6o6maromnee mopropenue 11 monsTuit
U MeTo/10B Kypca reomerpun 10-11
KJ1acCOB, CHCTEMaTU3alus 3HAaHUM:
"BekTopsl B npocTpaHcTse"

88

Ob6o6maromniee nopropenue 11 nonsaruit
U MEeTO/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIysl 3HAHWMH:
"Bekrops! B mpocTpaHcTBE"

89

O6o6maromee nopropenue 11 monsTui
U METOZI0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs 3HAHUI:
"O6beM MHOrorpaHHukKa"

90

O6o0matomee mopropenue 11 moHsATHiA
U MEeTO/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3alNs 3HAHUI:
"O6beM MHOrorpaHHuka"

91

O6o6miaromiee nopropenue 11 moHsATHH
¥ METOJI0B Kypca reomerpuu 10—11
KJIACCOB, CHCTEMAaTH3alIMs 3HAHUH:
"[lnomaay MOBEpXHOCTH U 00HEMBI
Kpyribix Ten"

92

Ob6o6maromniee nopropenue 11 monsaruit
1 MeTo/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTU3aIs 3HAHUMH:




"[Tnomaam mOBEPXHOCTH U 00HEMBI
KpyribIx Ten"

93

Wtorosas koHTpoJbHas paboTa

94

Hrorosas KOHTpoNbHAs paboTa

95

[ToBTOpEeHue, 0600IICHHE 1
CHCTEMAaTU3alUs 3HAHHIA

96

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Uil

97

HcTopus pa3BUTHS CTepeOMETpUN Kak
HAyKH U e€ pOoJib B Pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTHiA

98

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayYKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

99

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U e€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ui

100

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ pOJIb B pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT UM

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAaYKH U €€ pOJIb B pa3BUTHH




COBPCMCHHBIX MHXKXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOIOT Ui

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKH H €€ POJIb B pa3BUTUH

102 1
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaremaTuka: anrebpa 1 Hayajia MaTeMaTHYeCKOT0 aHaJIN3a, FTEOMETPUSL.
['eomerpus, 10-11 xnacesl/ Atanacsu JI.C., byry3os B.®., Kagomues C.b. u

npyrue, AkunoHepHoe oouiectBo «M3narensctBo «lIpocBenienue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
b.I'.3uB. ['eomerpus. JInnaktrnueckrue Mmarepualsl. 1 0 kimace

b.I'.3uB. I'eomerpus. lunaktuueckue matepuaisl. 1 1 kmacc

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru

http://school-collection.edu.ru

https://math-ege.sdamgia.ru/
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