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INOACHUTEJIBHAS 3AIINCKA

["eomeTpust sBISETCS OAHUM U3 0A30BBIX KyPCOB Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHusA, TaK KakK O00€CleYMBaeT BO3MOXHOCTh M3YYEHUS JUCLUILIUH
€CTECTBCHHO-HAYYHON HAMPaBICHHOCTH W TPEIMETOB TYMaHWUTApHOTO IHKIIA.
[TockoabKy JIOTHYECKOE MBILILIEHUE, (POpMUpYEMOE MPH U3YyUEHUH 00y4JarOUUMUCS
MOHATUHWHBIX OCHOB TE€OMETpPUH, MpPH J0KAa3aTeIhCTBE TEOPEM M TOCTPOCHHUH
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.

[lenb ocBOeHUS MporpaMMbl yueOHOro Kypca «I'eomeTpusd» Ha yriayonéHHOM
YPOBHE — Pa3BUTHE UHIUBUAYAIBHBIX CIOCOOHOCTEN 00YyJarOIMXCsl IPU U3yYEHUH
reOMEeTpUr, KakK COCTaBJIAIOIIEH IpeaMeTHoW obmactu «Marematuka U
nH(popMaTHKa» yepe3 obecreyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIB30BaHUS
Oonee ri1y0OKMX reOMETPUUECKUX 3HAHUM U IEUCTBUM, CHEU(PUIHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JUIS YCHEIIHOTO TPO(EeCCHOHATHLHOTO0 00pa30BaHUs, CBA3aHHOTO C
UCMOJIb30BaHUEM MATEMAaTUKH.

[TpuopuTeTHBIMU 3aladyaMu Kypca T€OMETpPUM Ha YIIyOJEHHOM YpPOBHE,
PaCIIUPSIONIMMH U YCUIIMBAIOIINMH Kypc 6a30BOTO YPOBHSI, SIBISIFOTCS:

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

(dopMupoBaHuEe NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIINX MaTEMaTHUYECKUX MOENAX, MO3BOJIAIOIIMX ONUCHIBATh M HM3Yy4aTb
pa3HbIe SABJICHUS OKPYKAIOIIETO MUPA, 3HaHWE MOHITHIHOTO anmnapara 1mo pa3aeny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpHH;

(¢opMupoBaHME  YMEHMS  BIaJE€Th  OCHOBHBIMH  TIOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMHM CBOMCTBAMH, 3HAHHE TEOPEM,
GopMyn U yMeHHE UX NPUMEHSTb, YMEHHUS JOKa3blBaTb TEOPEMbI M HAXOIUTh
HECTaHJApTHBIE CIIOCOOBI PELICHUS 3a/ay;

dbopMupoBaHue yMEHUS paclo3HaBaTh Ha YEpPTEKax, MOJAETSIX U B pEalbHOM
MUPE MHOTOIPAaHHUKM M Tejla BpallleHUs, KOHCTPYHUPOBATh TI'€OMETPUUECKUE
MOJIENH;

¢bopMupoBaHUE MOHUMAHUS BO3MOXHOCTH aKCHMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTUYeCKUX Teopui, (HOpMHUpPOBAHHE MOHUMAHHUS POJIM AKCHOMATHUKU IpPH
IIPOBEICHUU PACCYKICHUM;

dbopMupoBaHue yMEHUS BIIaJleTh METOJaMH JI0Ka3aTElIbCTB M AJITOPUTMOB
peleHus, yYMEHUS X MIPUMEHSITh, POBOJIUTH JI0KA3aTEIbHBIE PACCYKICHHS B XOC
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 WHTCIUICKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH O0Y4YarOIIMXCs, MO3HABATEIHLHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBJICHUS TEOMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEATBHBIX CUTYallMid, HMCCIEIOBAHUS TOCTPOCHHBIX MOJEJICH,
WHTEPIPETaIliN MTOTYIECHHBIX PE3YIbTATOB.

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

ChopmymupoBannoe Bo PI'OC COO TpeboBaHuME «yMETh OIEPUPOBATH
MOHATUSMMY, PETIEBAHTHBIMU T€OMETPHUH Ha YTIyOJE€HHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCUTCA KO BCEM COJEpXaTelbHBIM JMHUSM Y4eOHOro Kypca, a
dopMUpOBaHUE  JIOTMUECKUX YMEHHMHA  paclpenensercs He TOJIbKO  II0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 110 TojgaM oOydenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOl padboueit
IPOrpaMMBbl, PACTpPEACIEHHBIM IO ToAaM OOYYeHHUS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIMITHAIEHBIM BOIIPOCAM 00 YHarOITHECs
oOpamianuch HEOMHOKPATHO. OTO  TMO3BOJISET OPraHU30BaTh  OBIIAJCHHE
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
COOJIIOZIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUSI BKIIIOUATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJAIOMUXCs, PACIIAPSS U YIITYOJIss
e€, 00pa3ys MpOoYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycnoBus i auddepeHnanuu  00y4eHHUs, IMOCTPOCHUS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3YYEHHE TEOMETPUH KaK COCTABIIIONIEH yueOHOro mpeamera « MaTeMaTHKay;

MOJITOTOBUTHh OOYYarOMMXCSl K TMPOJODKEHUI0 M3YYCHHS MAaTeMaTUKH C
yuétoM BbIOOpa Oynyimied mnpodeccuu, obecreunBas MPEEMCTBEHHOCTb MEXIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «['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  TIOHATUA  cTepeoMeTpuu. Touka, mpsAmas, MIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUSA U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyielibHble W CKpenuBarommecs npsimble. [IpU3HakW CKpelUBaIOIIUXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAJJIEIbHbIC
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
u 1iockoctd. [lapannenbHoe M UEHTpalbHOE MPOECKTUPOBAHUE, H300pakKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajyIeNbHOTO MNPOEKTUpOBaHUA. 300paxeHue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXAY NPSMBIMU B MpoCcTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: TMapaieIbHbIC
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenue
MPOCTPAHCTBEHHbIE (UTYphl HAa IUIOCKOCTU: TETpa’p, Mapajljieienune,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
MPOCTPAHCTBE, MPSIMbIC TMAPAIUICTBbHBIE W MEPHEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH NPSIMOW M IUIOCKOCTH, TEOpeMa O MpsIMOU
MEePIECHANKYJIISIPHON MIJIOCKOCTH. OpTroronansHoe IIPOEKTUPOBAHUE.
[TepieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 0 MJIOCKOCTH, PACCTOSHUE
OT TIPSIMOM JI0 TIJIOCKOCTH, TIPOSKIIHS (PUTYPHI HA TUIOCKOCTh. [leprneHauKyasipHOCTD
IJIOCKOCTEN: MpU3HAK MEPIEHANKYISIPHOCTHA NIBYX IUIOCKOCTER. Teopema o TpéEx
MEPIICHANKYJIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TMHENHBIM YroJl JIBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHBIE YTJIbI.
CBoiicTBa IJIOCKUX YTIIOB MHOTOTpaHHOrO yria. CBOMCTBA MIIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHororpaHHuKu

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpanHuka. [lpusma: Nn-yrosbHas
Mpu3Ma, npsiMasi U HaKJIOHHAas MPU3Mbl, OOKOBasi ¥ MOJIHASL MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, mpsAMOYTrOJIbHBIN NTapaIeNIENUNe ] U €ro cBorMcTBa. Kparyaiiime
NyTH Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. Ilupamuga: n-yrojibHas nupamMujia, IpaBUiIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa peéObep u OOKOBBIX TpaHEW TMPABWIHHOW MHUPAMHUJIBIL.
[IpaBuibHBIE MHOTOTPAaHHUKH: TpaBWIbHAsg MNpU3Ma W NpaBWIbHasg NOUpaMUA,



IIpaBUJIbHAS TPEYTOJIbHAS TUPAMKIA U TPaBUIIbHBIN TeTpasrap, kyO. [Ipencranenue
O MPaBUJIbHBIX MHOTOTPaHHHUKAX: OKTA3JIP, HOJAEKA3Ap U UKOCAIP.

Bbluucnenne 3J€MEHTOB MHOTOTPAHHHMKOB: pEOpa, JOuaroHaiv, YIJIbL.
[Inomaar OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMOM IMPU3MBI,
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 CUMMETPUU  TMPABUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpUs B TPaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajieNienuiea, CUMMETPUsl TMPABUIIbHBIX MPU3M, CUMMETPHUS MpaBUIbHOU
MUPaAMUJIBIL.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE M  IPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIEHCTBUS ¢ BEKTOPAMHU: CIOKECHHE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
ynciio. CBOMCTBA CIOXKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpPA HA YMCIIO.
[TonaTHe KOMIUIaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O pPa3lOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsiMoyrosbHass  cucTeMa  KOOpAWMHAT B
npoctpanctBe. KoopauHatel BekTtopa. CBsi3b MEXAY KOOpPAMHATAMH BEKTOpA M
KOOpAMHATaMU TOYEK. YTOJN MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalenust

[TonaTus: UWIMHApPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTD,
cepuyeckas IOBEPXHOCTb, OOpasyrouie moBepxHocTed. Tenma BpalieHus:
LWINHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxeHnue cepsl
U IJIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHus Ha
iockocTu. Pa3BépTka nunuHapa u konyca. Cummerpus cepsl 1 mapa.

O0béM. OcHoOBHbIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00bEME
OpSAMOYTOJBHOTO Mapajuiesienunena u cieactsuss u3 He€. OObEM mnpsMoill u
HAKJIOHHOW MPU3MBbI, HWIMHJpPA, NUpaMHUabl U KoHyca. OOBEM mIapa U 1IapOBOTO
CerMEHTA.

KomOunanmuu Ten BpalleHuss U MHOrOrpaHHUKOB. [lpu3ma, BhucaHHas B
IWUIMHIpP, ONWCaHHAs OKolo muiuHApa. llepeceduenune cdepbl u 1mapa ¢
iockocthio. Kacanue mapa u cdepbl miuockocthio. [loHATHE MHOrorpaHHuka,
ONKCAaHHOTO OKOJIO c(eprl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAIICHHSI.



[nomaas MOBEpXHOCTH IWJIMHJAPA, KOHYCA, IUIOMIAIb cepbl U e€ yacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHME OOBEMOB, IUIOMIANECH MOBEPXHOCTEH
nonoOHeIX (uryp. IlpeobpazoBanue mopgoOus, romoreTus. Pemienue 3agad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[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 MPOEKTUPOBAHUS, METO/ MepeHoca
CEKYILIEHN TIIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopsl B npocTpancTBe. Onepaiuu HajJ BeKTopamMu. BekTopHOe yMHOXKEHUE
BeKTOpoB. (CBOIiCTBa BEKTOPHOTO yMHOXeHHs. IIpsimoyronbHas cucrema
KOOpJIMHAT B mpocTpaHcTBe. KoopaunHatel BekTtopa. PaszmoxkeHune BekTopa IO
6azucy. KoopanHaTHO-BEKTOPHBIN METO] TIPH PEIICHUN T€OMETPUICCKUX 3a/1a4.

JIBU:KEeHMSI B IPOCTPAHCTBE

JIBmwxkenus mpoctpancTBa. OtobpakeHus. JIBuKeHUS M paBEeHCTBO (Guryp.
OO6mue cBoiicTBa JBIWKEHUN. Buubl ABUXKEHUM: MapaliebHBIA MEpPEeHoC,
LHEHTpalbHasl CHUMMETPHS, 3€pKaJbHAs CHUMMETpHUSA, IMOBOPOT BOKPYT MPSIMOIA.
[TpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIBTATDI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUIICKOr0 00IIeCTBa, MPEACTaBICHUE O MAaTEMaTHYECKUX
OCHOBAaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUM, MPOLEAYD
rpaxaaHCcKoro  oOmectBa  (BBIOOpBI, OMpPOCKI W JPYroe),  yMEHHUE
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSLIEMY POCCHUHCKONM MaT€MAaTHKH, LIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKHU,;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapojaa, c(hpopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
IPUMEHEHUEM JTOCTHKEHUN HAYKU U ACSITEIbHOCTHIO YUEHOT0, OCOZHAHHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOrO OYAYIIEro;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAsl ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 33a4, PEIICHUN, paCCyX ACHU, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3ju4YHbIX BUJI0B UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTh YMEHMSI TMPUMEHATH MaTeMaTUYecKue 3HAHUA 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
MIPH 3aHATUAX CHOPTUBHO-030POBUTEIBHON 1€ATENbHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYydY, OCO3HAaHWE LIEHHOCTU TPYOOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit npodeccuu U pealu30BBIBATH COOCTBEHHBIE JKM3HEHHBIC IUJIAHBI,
FOTOBHOCTH M CIHOCOOHOCTH K  MAareMaTHU4ecKOMY  OOpa3oBaHUI0 U



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

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  DKOJIOTHYECKOM  KYyJIbTYpbl, TOHMMAaHHE BIUSHUSA
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelbl, 0CO3HAHME TJI00ATLHOTO XapaKkTepa dKOJOTHYECKUX MPoOIIeM, OpHUECHTAIIHS
HAa TPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsi pelieHus 3adad B o0Jactu
OKpY>KaloIel Cpelibl, IUIAHUPOBAHWE IIOCTYMKOB W OIICHKM WX BO3MOXHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHNE MaTEeMaTHIE€CKON
HAYKU Kak cepbl yernoBeuecKon AesTENbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHS IIUBWIM3AIMU, OBJIAJCHUE S3bIKOM MAaTEMaTUKU U MAaTEMaTHYECKOMN
KYJIbTYpOW KaK CPEJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO
Y UCCIIEIOBATEIbCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBrbie 1oruveckue JeHCTBUS:

BBISIBIISITh M XApPaKTEPU30BATH CYIIECTBEHHBIC IPU3HAKKM MaTEeMaTHYECKUX
OOBEKTOB, TMOHATHUM, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYyIUPOBATH
oTpeziesIeHHs] MOHATHUM, YCTaHaBIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALIIH,
OCHOBaHUS JJ1s1 000OIICHHS U CPABHEHMSI, KPUTEPUU MTPOBOIMMOTIO aHATN3a;

BOCIIpUHUMATh,  (OPMYJIMpPOBaTh U  INPeoOpa3OBbIBATh  CYKICHUS:
YTBEPAUTENbHBIE U OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISBIISITD MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NIPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOJIOJEHUSAX M YTBEPKICHUSX, MpeaaaraTb KpUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYECHUM, YMO3AKIIFOUEHUH 10 aHATIOTUU;

IIPOBOJAUTH CAMOCTOSATENIBHO JI0Ka3aTeJIbCTBA MaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MIPOTUBHOIO), BBICTPABATh APryMEHTALNIO, IPUBOAUTH IPUMEPHI U
KOHTpPIpUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BHIBOJIBI;

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

Ba3oBrble ucciienoBarebCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbCKUN HHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTu4eckoro o0beKTa, sIBICHUs, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 00OOIIECHUIA;

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

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh MH(POPMAITUIO W3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJIOB U (HOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uH(pOpMALTIHU o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
oeJsiMu O6HICHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/I$I B YCTHBIX
U TIMCbMCHHBIX TEKCTax, JdaBaTh IOSCHEHHUS 110 XOJy pEIICHUS 3aJlayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBl, peIIacMOM 3aJlayd, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOWCK
pCH_ICHI/IH, COIIOCTABJIATH CBOH CY)KI[GHI/IH C CY)KI[GHI/ISIMI/I I[pyFI/IX y‘—IaCTHI/IKOB
nayajora, OOHapy)KHBaTh pPa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/ISI 3aaa4du, BKCHCpI/IMCHTa, HCCIICAOBAHUA,
MIPOEKTa, CaMOCTOSATEIHHO BHIOMPATh (OpMAT BBICTYIUICHHUS C Y4ETOM 3ajia4y
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISITh IJIaH, aJlTOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCO0 pEIIeHUs ¢
Y4ETOM HUMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
crioco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IMpolecca U pe3yibTara pelIeHUs
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

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

CoBmecTHas 1eATEIBHOCTD:

MOHUMATh W MCIOJb30BaTh MPEUMYLIECTBA KOMAaHIHON M WHIUBUIYAJIbHOM
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BU/JIbI pa0OT, IOrOBapUBATHCS, 00CYXKIATh MPOIIECC U pe3yIbTaT paboThl, 00001IAThH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMNOBBIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHHH,
«MO3TOBBIE IUTYPMbD) U UHBIE), BHITOIHATH CBOIO 4aCTh pa0OTHI U KOOPAUHUPOBATH
CBOM JICCTBHSI C IPYTUMH YIEHAMH KOMaH/bl, OLIECHUBATh KAYE€CTBO CBOErO BKJIA/1a
B OOmMH TOPOAYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM  yYACTHUKAMHU
B3aUMOJCUCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSATHUSMH CTEPECOMETPUU TIPHU
pEIIeHNH 33/1a4 Y MPOBEJICHUH MAaTEMAaTHUECKUX PaCCyX ICHUMH;

e TMPUMEHATh aKCHOMbBI CTEPEOMETPUM U CJICACTBUS 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 OIEpPUPOBATh TOHSATHSMHU, CBS3aHHBIMH C YIJlaMd B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B TMPOCTPAHCTBE, MEXKIY MPSAMON U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, MpsSMOYToJIbHBIN Mapajiiesienunel, Kyo);

e KiIaccHU(PUIMPOBATH  MHOTOIPAaHHHUKHM, BbIOMpas  OCHOBaHUA IS
KJIacCU(UKaIUY;

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

e BBITIOJIHATH napaJuiesIbHOE, LEHTPAIBHOE " OpPTOr OHAJIBHOE
MPOEKTUPOBaHKE (PUTYP HA IIIOCKOCTh, BHIIOJIHATH N300paXkeHus (Guryp Ha
IJIOCKOCTH;

e CTPOUTHb CEUEHUS] MHOTOI'PAHHUKOB PA3IMYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAAM  TMOBEPXHOCTEW  MHOIOTPAaHHUKOB  (MpuU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEN C MPUMEHEHUEM (HOPMYI;

e CBOOOJHO OMEPUPOBATH MOHATUSMU: CUMMETPUSI B MIPOCTPAHCTBE, LICHTP,
OCb U IJIOCKOCTh CUMMETPHH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYpBI;

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

e BBINOJIHATH JICUCTBHS HaJl BEKTOPAMU;

e pemarTh 3aJayd Ha JI0KA3aTeJbCTBO MAaTEMAaTUYECKUX OTHOUIEHUH U
HaXO0XJACHUE TEOMETPUUECKUX BEJTMYHH, TPUMEHSSI U3BECTHBIE METOIbI TPU
PELICHNH MaTEMaTUYECKUX 3aJa4 IOBBIIICEHHOIO W BBICOKOIO YpPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEUIINE TPOrpaMMHBIE CPEICTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI ITPU PELIEHUN CTEPEOMETPUUECKUX 33/1a4;

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 pPEAJIbHBIE CUTYallMd, NMPUMEHSITh W3YYCHHbBIC MOHSATHSA B
mpolecce IMOMCKa  pelIeHHs MaTeMaTH4ecKu  cHOopMyIMpOBaHHOU
npo0JIeMbl, MOJIEIUPOBATh PEAIbHBIE CUTYAllMM Ha S3bIKE TE€OMETPUH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJIENIA C MCIOJb30BAHHUEM T€OMETPHUECKUX
NOHATUNA M TEOpeM, amnmapaTta anreOpbl, peuarb MPaKTHYECKUE 3a/ladd,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX BEINYMH;

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

K konity 11 kiacca oOydaronuics HayuYuTCs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBS3aHHBIMU C IWJIMHAPUYECKOM,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJTyYEHUS;

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

pacrmo3HaBaTh Tejia BpaiieHus (IWIMHAP, KOHYC, cdepa u 1map) u
OOBSICHATH CTIOCOOBI TTOTYYEHHUSI TEJT BPAIICHHUS;

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

CBOOOJHO ONEPUPOBATH MOHATHUSIMHU, CBI3AaHHBIMH C KOMOWHAIMSMU Te
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TLIOIIASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

nU300paXkaTh M3ydaeMble (UTYPHI, BBINOIHITH (BBIHOCHBIE) TUIOCKUE
YEpTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJl BPAILICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh M TMPeoOpa3oBhIBaTh HH(MOpMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (urypax, MpeACTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelraTh TEOMETPUICCKUE 3a]]a9H Ha BEIYUCICHUE YTTIOB MEXKITY MPSIMBIMH U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSTHUN 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;

BBITIONTHATh HW300paKCHWS MHOTOTPAaHHUKOB W TENl BpalleHUs IpU
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusl MOJ00uS;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymienbHO M MEPIEHANKYISIPHO OCH), CEUCHHs KOHYyca (TapauiebHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIONIb30BaTh METOJBI TIOCTPOSHUS CEUYCHM: METOJ| CJIEeI0B, METO]
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckue (aKkThl HJIsi PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, OPEANOJaraloluX HECKOJbKO IIArOB pEHICHUs, €CIU YCIIOBHS
MPUMEHEHUS 3aJlaHbl B SIBHOM U HESIBHOM (opMe;

pemare 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOILUCHUW U
HAXO0XJIECHUE T€OMETPUYECKUX BEIIMYUH;

IIPUMEHATh MPOrPAaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMM YHHUKAILIMOHHBIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

MIPUMEHSATH MOJIyYCHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATH, AHATTU3UPOBAThH
W OLICHMBATh pPEaJIbHbIE CUTYallMW, MNPUMEHSTh HM3YYCHHBIC TMOHSTHS,
TEOPEMBI, CBOWCTBA B IIPOLIECCE IIOMCKA pPELIEHHs MaTeMaTU4YeCKU
c(opMyTUPOBAHHONW TPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTyallud Ha
A3bIKE T€OMETPUU, UCCIIEA0BATh IIOCTPOECHHBIE MOJIEIIN C UCITOIb30BAHUEM
TEeOMETPUYECKUX TOHATUH U TEOopeM, ammapara aireOppl, peliaTh
[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 CUCTEMATH3AIIUS 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

KourpoJsbHbie
Bcero P
padoThbI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHUA

DJIEKTPOHHBIE
nupposbIe
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE ITpaBUJIa N300paKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapalleIbHbIX
HpsAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[TonsTHs cTepeoMeTpun: TOUKa, IpsAMasl,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuiia N300pakeHUsI Ha PUCYHKE
IIJIOCKOCTH, MapaJUICIIbHBIX ITPSAMBIX
(OTpe3KoB), cepeIMHBI OTPE3Ka

[TonsTus: nepecekaroyecs MIOCKOCTH,
HepeceKaronecs npsiMasi ¥ MI0CKOCTD;
MOJIyTIPOCTPAHCTBO

[TonsTus: mepecekaronyecs MiIoCKOCTH,
nepeceKaronecs npsaMas 1 II0CKOCTb;
HOJYIIPOCTPAHCTBO

MHororpaHHUKH, U300pakxeHHe
MIPOCTEUIINX MPOCTPAaHCTBEHHBIX (PUTYP,
HECYILECTBYIOLIUX 0ObEKTOB

MHororpaHHUKH, H300pakxeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOTINX 00bEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CIIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBbHIC
cnenctBus u3 HUX. CrrocoObl 3a/1aHus
MPSIMBIX U MJIOCKOCTEN B MMPOCTPAHCTBE.
O0603HaYeHUsI TPSAMBIX U IIJIOCKOCTEN

10

N300paxenne cedeHnii mupaMusl, Kyda
U MIPU3MBI, KOTOpPBIE TPOXOJIAT Yepe3 X
pEbpa. N300pakeHue nepecedeHus
MOJYYEHHBIX MJIOCKOCTEH.
PackpammBanve NOCTPOEHHBIX CEUEHUM
pa3HBIMHU [[BETAMU

11

N3006paxenne cedeHni mupaMusl, Kyoa
U TIPU3MBI, KOTOPbIE MIPOXOJAT Yepe3 Ux
pEbpa. N300pakeHue nmepecedeHust
MTOJIY4ECHHBIX IJIOCKOCTEH.
PackpammBanye NOCTPOCHHBIX CEUECHUM
Pa3HBIMH [[BETAMHU

12

N3006paxeHne cedeHnii mupaMusl, Kyoa
U MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 X
pEbpa. N300pakeHue nepecedeHus
MOJYYEHHBIX MJIOCKOCTEH.
PackpammBanve NOCTpOEHHBIX CEUEHUM
pa3HBIMU [[BETAMU

13

N300paxenne cedeHnit mupaMusl, Kyoa
U IIPU3MBI, KOTOpBIE IIPOXOIAT YEPE3 UX
pEbpa. N300pakeHue nmepecedeHust




ITOJIY4E€HHBIX IJIOCKOCTEH.
PackpammBanve NOCTpOEHHBIX CEUEHUM
Pa3HBIMU IIBETAMHU

14

Merton ciiefoB A IOCTPOEHUS CedeHUI

15

Merton ciie0B s TOCTPOCHUS CeYeHHM.
CaoiicTBa nepeceyeHuil NpsMbIX U
IIJIOCKOCTEN

16

Merton cnenoB i1 HOCTPOEHUS CEYEHUM.
CBoiicTBa nepeceueHui MpsMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuennii B mupamuie, Kyoe
o TpéM ToukaMm Ha péOpax. Co3manue
BBIHOCHBIX YEPTEXKEH M 3aMKCh IIaroB
MTOCTPOCHUS

18

[Toctpoenue cedenuit B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX UEpPTEXEH U 3aMuch 1IaroB
MOCTPOCHUS

19

[TocTpoenune ceuennii B mupamue, Kyoe
1o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 111aroB
IIOCTPOEHUS

20

[TocTpoenue cedenuit B mupamuze, Kyoe
no TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX UEpPTEXEH U 3aMKCh LIaroB
[IOCTPOEHUS




21

[ToTOpeHue mianumerpuu: Teopema o
MIPONOPIMOHATIBHBIX OTpe3kax. [logodue
TPCYroJILHUKOB

22

[ToBTOpenue muanumerpun: Teopema
Menenas. PacueTsl B cCUeHHIX Ha
BBIHOCHBIX UepTekax. MicTopust pa3BUTHS
MJITAHUMETPUH U CTEPEOMETPUH

23

KourponsHas padora "AKCHOMEI
p p
crepeomerpun. Ceuenus"

24

B3anMHoe pacronoxkeHue npsMbIX B
npoctpaHcTBe. CKpelnBaroumecs
npsimble. [Ipu3Haku ckpeluBarommxcs
npsameix. [lapannensHbie npsMbie B
MIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHHH U
€IMHCTBEHHOCTHU NPSIMON MapasuleTbHON
JTAHHOU MPSMOM, TPOXOSIIEH yepe3
TOYKY IPOCTPAHCTBA U HE JIeXkKalllel Ha
JAaHHOM npsMoH. JIlemma o nepecedyeHnn
MapauIeIbHBIX MPAMBIX IIIOCKOCTBIO

26

[TapaniensHOCTH Tpex NpsAMbIX. Teopema
0 Tp€X mapajuiedbHbIX NpsAMBIX. Teopema
0 CKPEIIMBAIOIINXCS MPSIMBIX

27

[TapannenbHOE TPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapaJIETbHOr O
npoekTupoBanus. M300pakeHne pa3HbIx
¢buryp B napajuiesbHOW NPOEKINH




28

LenTpanbHas npoekuus. Yroiu ¢
COHAIPaBJIEHHBIMHU CTOPOHAMM. YTOJ
MEX]y IPSIMBIMU

29

3aja9u Ha TOKA3aTEILCTBO U
HCCIICHOBAHNUE, CBI3aHHBIC C
PACITOJIOKCHUEM IIPSAMBIX B
MPOCTPAHCTBE

30

[TonsTHSA: MapaIeIbHOCTh IPIMON U
IIJIOCKOCTH B IpocTpaHcTse. [Ipusnak
NapajuIeIbHOCTH MPSIMOM U INIOCKOCTH.
CBolicTBa MapajuIeIbHOCTH IPSIMON U
IIJIOCKOCTH

31

I'eoMerpuyeckue 3a/1auu Ha BHIYUCIICHUC
Y J0Ka3aTeIbCTBO, CBS3aHHBIC C
napajieIbHOCTBIO IPSAMBIX U
TJTIOCKOCTEH B TPOCTPAHCTBE

32

[TocTpoenue ceueHus, IpOXOAAILErO
yepes JaHHYIO NIPSAMYIO Ha YEPTEkKE U
NapajuIeaIbHOr 0 Ipyroy npsimoi. Pacuér
OTHOLICHUI

33

[TapaniensHas MpoeKus, IPUMEHEHHE
JUI IOCTPOEHUS CeueHul Kyba u
napasenenunena. CBoicTea
napasuieienuIea U MpU3Mbl

34

[MapannensHble mockocty. IIpusHaku
HapajIesIbHOCTH JBYX INIOCKOCTEN

35

Teopema o napasienabHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOAILIEH Yepe3 TOUKY, HE




MPUHAISKALLYIO JaHHOW INTIOCKOCTH U
CJIEICTBUS U3 HEE

36

CBolicTBa MapajuienbHbIX INIOCKOCTEN: O
MapajuIeIbHOCTHU MPSIMBIX ITepeceyeHus
MIpU NIepecedeHH BYX MapaulebHbIX
IIOCKOCTEN TPEThEM

37

CaoiicTBa napaienbHbIX III0CKOCTEH:
00 oTpe3Kax napajuieibHbIX PSIMBIX,
3aKIF0YEHHBIX MEXAY NTapajuIeIbHbIMU
IJIOCKOCTSAMM; O IIEPECEYEHUH MPSIMOU C
JBYMS IIapAJUIEIbHBIMU IIOCKOCTSMU

38

[ToBTOpenue: Teopema Iudaropa Ha
MJIOCKOCTHU

39

[ToBTOpEHUE: TPUT OHOMETPHUS
MPSMOYTOJIBHOTO TPEYT OJIbHUKA

40

CBoiicTBa Ky0a ¥ IPSIMOYTOJIbHOTO
napaJjuiesenunena

41

Brruncnenue qMH OTpe3KOB B Ky0e U
MIPSIMOYT OJIBHOM IapalIeIIeUIene

42

IlepneH UK YyIIpHOCTE IPAMON U
iockoctu. [Tpu3nak
NEePIEeHIUKYJIIPHOCTH IPSIMON U
IJI0CKOCTU

43

[lepnenaAMKyIAPHOCTD MIPSIMON U
mockoctu. [Ipu3Hak
MIEPIEHANKYIJIIPHOCTH IPSIMON U
IJIOCKOCTH




Teopema 0 CylIeCTBOBaHHH U
€/IMHCTBEHHOCTH HPSIMOM, TPOXOASIIEH

44 4yepe3 TOUKY IPOCTPAaHCTBA U
NIEPIEHANKYJIAPHON K IIJIOCKOCTH

45 [InockocTy U nepreHIuKyIIpHble UM
MpsIMbI€ B MHOT'OI'paHHUKaX

46 [InockocTy U neprneHIuKyIIpHble UM
IpsIMbI€ B MHOT'OI'paHHHUKaX
[lepnieHnuKyJIAp 1 HAKJIIOHHASL.

47 ITocTpoeHue nepneHauKyJsipa U3 TOUKU
Ha NPSAMYIO
[lepnenavKynsp ¥ HAKJIIOHHAS.

48 [TocTpoenue nepneHanKysipa U3 TOUKU
Ha IpAMYIO

49 Teopema o TpEX MepreHIUKyIsIpax
(mpsimast 1 0O paTHas)

50 Teopema o Tp€x nmepneHuKyIspax
(mpsimast 1 0OpaTHas)

51 Yron Mexy CKpemMBarOIMMUCS
IPSAMBIMU
[Touck nepneHAuKyYJISIPHBIX NPSAMBIX C

52 MIOMOUIbIO MEPIEHAUKYISAPHBIX
IIJIOCKOCTEN

53 OprorosanbHOE NPOEKTUPOBAHUE
[Toctpoenue ceuenuit Kyda, mpuU3MBbl,

54 MPaBUJIbHOM MUPAMUJIBI C TOMOIIBIO

OpPTOTrOHAJIbHOW MPOEKLIUH




95

[Toctpoenue ceuenuit Kyda, mpuU3MBbl,
MPaBUJILHOM MU PAMUIBI C TOMOIIIBIO
OpTOTOHAJIHHOW MPOEKIINU

56

CummeTpus B IPOCTPAHCTBE
OTHOCHTEIBHO II0cKOCTH. [Timockoctn
CUMMETpPHiIl B MHOT OTpaHHUKaX

S7

[Ipu3Hak neprneHauKyJIIpPHOCTH IPAMOU
U IUIOCKOCTH KaK CJIEICTBUE CHMMETPHUH

58

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacyér
paccTosIHUM OT TOYKH J10 MIOCKOCTH

59

[IpaBunbHBIE MHOTOrpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKH J10 MIOCKOCTH

60

CriocoObI Oy CTHTH MEPIEHINKYISAPHI:
CUMMETpPHS, CIIBUT TOUKH I10
MapauieabHON TPSIMON

61

CrBur 1o HenapasieIbHON IPSIMOH,
U3MEHEHUE PacCCTOSHUN

62

KonTtponbshas pabora "B3aumuoe
pacronoxeHue MpsIMbIX U MJIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHHKE: Yroyl MeXay NPsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

IToBTOpEHUE: YTOJI MEXKTY
CKPEIIMBAOIIMMUCS PSIMBIMU B
MPOCTPAHCTBE




65

['eomeTpuyeckne MeTOAbl BEIYUCICHUS
yIijla MEXY IPSIMBIMU B
MHOI'OTpaHHHUKAaxX

66

JIByrpanHsbIil yros. CBOMCTBO JMHEHHBIX
YIJ10B JBYTPAHHOIO yIJia

67

[IepnenavKyIspHBIE IIIOCKOCTH.
CBoiicTBa B3aUMHO IE€PIEHIUKYIISIPHBIX
IJIOCKOCTEHN

68

[Ipu3Hak nepreHIuKyJJIspHOCTH
TTIOCKOCTEN; TEOpeEMa O MPSIMOU
nepeceueHus IByX IIOCKOCTEN
NEepIEeHIUKYJIIPHBIX TPEThEH MIIOCKOCTU

69

[IpsimoyronbHbI napasenenunesn; Kyo;
HU3MEPEHNUs, CBOMCTBA MPAMOYIOJIBHOIO
napajulesenunena

70

TeopeMa 0 InaroHalim nmpsMoyroJibHOro
napamuiciacnuneaa u CaCacTBuc u3 Heé

71

CTCpGOMeTpI/I‘IeCKI/Ie W IPUKIIA/THBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PacCoIOKCHUEM NPSAMBIX U IJIOCKOCTU

72

HOBTOpeHI/Iei CKPCIIMBAOIIUCCA
IMpsAMBIC, ITapaJIJICIIbHBIC ITIJIOCKOCTHU B
CTaHJapPTHBIX MHOT'OI'PAaHHHUKAX

73

[Tapa napanienbHbIX INIOCKOCTENH Ha
CKPEILMBAOLINXCS IPSIMBIX, PACCTOSHUE
MEX]ly CKPELIUBAIOLIMMHUCS MPSIMBIMH B
MIPOCTBIX CUTYaIHsIX




74

PaccrositHue oT TOYKHM 10 TIIOCKOCTH,
paccTosiHue OT MPSIMOU 10 TIOCKOCTH

75

Brruucnenne paccTosHUN MEXIY
CKPEIIMBAOIIUMUCS MPIMBIMU C
ITOMOILBIO NTEPIEHAUKYIISPHOU
IIJIOCKOCTH

76

TpéxrpaHHbIN yroi, HepaBeHCTBA [
TPEXIPaHHBIX yIioB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHHYCOB JUIsl TPEXIPAHHOIO yTJla

77

DneMeHThl chepruuecKoil TEOMETPUH:
reojie3nuecKre TMHUHU Ha 3eMiie

78

KonTtponwsnas padora "Yrisl u
paccrostHus"

79

Cucrematu3zanus 3HaHUH
"MHOrorpaHHUK U €ro 3JeMEeHTHI"

80

[Inpamupa. Buasl nupamun. [IpaBunbHas
nupamuaa

81

[Ipusma. [IpsimMast u HaKJIOHHAS IPU3MBIL.
IIpaBuibHas nmpusma

82

[Ipsimoit mapasuienenumnen,
MPSIMOYTOJIbHBIH Mapasuienenumnen, Kyo

83

Brinykiibie MHOrorpannuku. Teopema
Ditnepa

84

Boinykiibie MHOrorpannuku. Teopema
Oinepa. [IpaBuibHbBIE 1
MOJTyTIpaBUJIbHBIE MHOT' OTPaHHUKH

85

Kontponsnas padora "MHororpanHuku"




Ilonsarue BCKTOpA Ha IJIOCKOCTH U B

86 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Paznoctb BEeKTOpOB 1
89 [IpaBuso mapamienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Pasnoxenue BekTopa 1mo 6asucy Tpéx
91 BEKTOPOB, HE JISKAITUX B OJTHOU 1
IJIOCKOCTH
92 CkansipHOE ITPOU3BEICHUE 1
93 Brruncnenue yria Mexxay BEKTOpamH B 1
MIPOCTPAHCTBE
94 [Ipocreiimune 3a1a4n ¢ BEKTOpaMu 1
95 [Ipocretimme 3aga4u ¢ BEKTOpaMHu 1
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocrelimme 3aga4u ¢ BEKTOpaMHu 1
98 O06o01mIeHre ¥ cHCTeMaTH3aIus 3HAHUH 1
99 O06o0meHne u cucTeMaTH3aIys 3HaHu| 1
100 Hrorosast KoHTposIbHAS paboTa 1
101 Nrorosas koHTposbHas paboTta 1
102 O0001Ie e U cucTeMaTu3anys 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KUIACC

KoanuecrBo yacos DJIeKTPOHHBIE
Ne Mara ungposbie
Tema ypoka Konrpoasbnsie | IlpakTuyeckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
IToBTOopenune temsl "KoopanHaTs!
1 BEKTOPA Ha TJIOCKOCTH U B 1
npocTpaHcTBe"
) IToBTOpenue temel "CkaisipHOE 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue tembl "Briuncnenue yria 1
MEXy BEKTOpaMH B IpocTpaHcTBe"
4 IToBTOpeHne TemMbl "Y paBHEHHE NIPSAMOMH, 1
MpoxXoAsIel yepes JiBe TOUKHu"
5 VYpaBHEHHUE NII0CKOCTH, HOPMAJIb, 1
YPaBHEHME MJIOCKOCTH B OTPE3KAX
5 YpaBHEHHU € TIIIOCKOCTH, HOPMAJIb, 1
yYpaBHEHHE IJIOCKOCTH B OTpe3Kax
7 BekTopHoe npousBeneHune 1
8 JIuneiiHble HEPABEHCTBA, JIMHEHHOE 1
IpOrpaMMHpPOBaHNE
9 JIuHeliHbIe HEpABEHCTBA, TUHEWHOE 1
MIPOrpaMMHPOBAHUE
10 AHaJIUTUYECKHE METO/IBI pacyéra yria 1
MEX1y IPSIMBIMH B MHOTOT PAHHHKAX
1 AHanMTUYECKUE METO/IbI pacuéra yria 1

MCKAY IIJIOCKOCTAMH B MHOT'OI'PAHHUKAX




dopmyiia pacCTOSIHUA OT TOYKH 10

12 IUIOCKOCTH B KOOPJMHATAX

13 HaxoxxaeHnue paccTosHUN OT TOUKH J10
MJIOCKOCTHU B KyOe

14 HaxoxxeHue paccTosiHU OT TOYKH 0
IJIOCKOCTH B IPaBUJIBHOM NUpaMuae

15 KontponeHas pabora "AHanmuTuueckas
reomeTpus"

16 CedeHHst MHOT OTpaHHHUKOB:
CTaHJAapPTHbIE MHOI'OI' PAHHUKH

17 CedeHust MHOTOTPAaHHUKOB: METOJ]
CIIEZIOB
CeueHust MHOT OTpaHHHUKOB:

18 CTaHJAPTHBIE [JIOCKOCTH, IIepecedeHust
HPSIMBIX U MJIOCKOCTEN

19 [TapannenbHble IPAMbIE U IJIOCKOCTH:
napajuieIbHbIEe CEUECHUS

20 [TapannenbHbIe TPIMbIE U MTIIOCKOCTH:
pacu€r OTHOIICHU I
[TapannenbHble IPSIMbIE U IIJIOCKOCTH:

21 YTJIBI MEXKTY CKPEIIMBAIOIIUMUCS
MPSMBIMH
[TeprienaAuKyIApHBIE TPIMbIE U

99 IUIOCKOCTH: CTaHAAPTHBIE apbl

MEePHEHIUKYJISIPHBIX TIJIOCKOCTEN U
MPSIMBIX, CHAMMETPUHU MHOTOI'PAHHUKOB




23

IlepnieniuKyIIsIpHBIE IPAMBIE U
IIJIOCKOCTHU: TEOpPEMaA O TpeX
MEPIICHIUKYJIAPax

24

IlepnenaukysipHbIE IPAMBIE U
MJIOCKOCTHU: BBIYMCJICHUS IJIUH B
MHOT'OI'paHHHUKaX

25

[ToBTOpeHnue: muomaau
MHOTOYTOJIbHUKOB, (hOPMYJIBI JIJIsI
JIoAAe, CooOpaXkeHus moao0us

26

[ToBTOpEHHME: TIOIIAAN
MHOTOYTOJIbHUKOB, (DOPMYJIbI JJIst
IJIOMIAACH, COOOpaXKEHUs MOT00us

27

IToBTOpEHueE: mIomanu
MHOT'OYTOJIbHUKOB, (hOpMYJIbI 1S5
MJI0MAAeH, COOOpaXKeHUs MOT00us

28

[Imomany ceueHnii MHOrOTpaHHUKOB:
IJIOIA/IA TIOBEPXHOCTEM, pa3pe3aHus Ha
4acTu, cOOOpakeHus mo100us

29

[Imomanu cedyeHnii MHOTOIrpaHHUKOB:
MJIOIIAA TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, cOOOpaskeHus mo1o0us

30

KonTponbsHas pabora "[loBTopenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTI'OTPaHHHUKOB"

31

O6bém Tena. O0beM NPIMOYTOJIBHOT O
napasulesenumnesna

32

3amaum 00 yIBOEGHUH Ky0a, 0
KBaJIpaType Ky0a; O TPUCEKIIUU yria




33

CrepeoMerpruuecKkue 3a1a4u, CBA3aHHbIE
¢ 00BEMOM IPSIMOYT OJILHOT'O
napasuieNenumnena

34

[TpuknanHbie 3a1a4u, CB3aHHBIC C
BBIYHCIIEHHEM 00bEMA MPSIMOYTOIHLHOTO
napajuiesenunena

35

O0bEM MpAMOI PU3MBbI

36

Crepeomerpuyeckue 3a/1auu, CBA3aHHbIE
C BBIUHCIIEHUEM 00bEMOB TIPSMOI
MIPU3MBI

37

[Tpukamable 3a1a49H, CBI3aHHBIE C
00BEMOM IPSIMOM PU3MBI

38

Brruucienne 00bEMOB TEJI ¢ TOMOIIBIO
onpenenéHHoro uHTerpana. Oobém
HaKJIOHHOM MPU3MBbI

39

Brraucienue 00bEMOB TeJ ¢ TOMOIIIBIO
onpenenéHHoro uarerpana. O0béM
MUpaMU/JIbl

40

®opmyna 00bEMa MUpaMUABI.
OTHo1IeHNe 00BEMOB TUPaMUL C
00IIUM yTJIOM

41

dopmyna 00bEMa MUpaMUAbIL.
OTtHO1IeHNEe 00HEMOB ITUPAMH]L C
O0IIUM yTJIOM

42

Crepeomerpuyeckue 3a1a4u, CBSI3aHHbIE
¢ 00BbEMaMU HAKJIIOHHOW MPU3MBI

43

CrepeoMerpruueckue 3a1a4u, CBI3aHHbIE
¢ 00BEMaMu TUPaMUIbI




[Tpuknannasie 3anaun o TeMe "OO0bEMBI

44 Ten", cBsI3aHHBIE ¢ 00HEMOM HAKJIOHHOH
MIPU3MBbI

45 [Tpuknannaseie 3anaun o TeMe "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM U PAMU/IBI

46 ITpumenenue 00bEMOB. Beuncnenue
PacCTOSIHUS 10 TIIOCKOCTH

47 KonTpomnpHas padora "O0béM
MHOTOrpaHHHUKA"
Hunuaapruyeckasi TOBEPXHOCTD,

48 00pa3yroIu e HITHHIPAYECKOM
MTOBEPXHOCTH

49 Hunuuap. [psimoit KpyroBoi HUIAHAP.
[1nomaas MOBEpXHOCTH LIMIIMH]IpA

50 Konunueckas moBepxHOCTh, 00pa3yromme
KOHMYECKOHM noBepxHocTH. KoHyc

51 Ceuenue KoHyca MIOCKOCTHIO,
napajuieIbHON MITOCKOCTH OCHOBAHMS

52 VYceuénnslii konyc. M3obpaxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOW MOBEPXHOCTH U
MIOJIHOM TIOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOM MOBEPXHOCTU U
IIOJIHOM IIOBEPXHOCTH KOHYCa
Crepeomerpuyeckue 3a/1a4u Ha

55 JI0Ka3aTeJIbCTBO U BBIUUCIIEHUE,

MOCTPOCHUEM CEUEHUM ITUITUH/IPA,
KOHYyCa




56

CrepeoMerpruyecKue 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIYUCIICHUC,
MOCTPOCHUEM CEUEHUM ITUITUH/IPA,
KOHYCa

57

HpI/IKJ'Ia)IHI)Ie 3aa4H, CBA3aHHBIC C
MUJIMHIPOM

58

HpI/IKJIa,HHBIe 3aJa4l, CBA3aHHBIC C
OUIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u mapa ¢
ockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. By u n3o0pakenue mapa

61

[Tepeceuenue chepsl u mapa c
mwiockocTho. Kacanue mapa u cdepsr
TUIOCKOCTHI0. Bu u n3o0paxenue mapa

62

VYpasuenue chepsi. [Inomans chepor u
e€ yacrei

63

Cummerpus chepsl u mapa

64

Crepeomerpudeckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BHIYHMCIICHHE,
CBsI3aHHBIE CO Cepoil U mapom,
MIOCTPOEHUEM UX CEUEHUH TIOCKOCTbHIO

65

CrepeomeTpudeckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHHE,
CBSI3aHHBIE CO CEPOii U MIapoM,
MOCTPOCHUEM HX CEUEHUH TIOCKOCTHIO

66

[Ipuknannbie 3aa4u, CBA3aHHbBIE CO
cdepoii u mapom




IToBTOpEHNE: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHHS B OKPYKHOCTH,
CTaHJaPTHBIE TOA00M ST

68 Paznmmunbie KoMOMHAIIMY TENT BpaIlieHUs
¥ MHOTOTPaHHUKOB

69 3anaum no Teme "Tena 1 TOBEPXHOCTU
BpanieHus"

70 3agauu o teme "Tena u moBEpXHOCTH
BpaleHus"

71 KonTponbsnas pabora "Temna u
IIOBEPXHOCTH BpallleHus "

79 O0béM nummHapa. Teopema 00 00bEME
MPSIMOTO IUJIMHJIpA
Brrunciaenne 005EMOB TEJI C IIOMOIIBIO

73 onpenenéHHoro uarerpana. O0béM
KOHYyCa

74 ITnomaan OOKOBOM U MOJHOM
MOBEPXHOCTH KOHYyCa
CrepeoMeTpruyecKue 3a/1auu, CBSI3aHHBIE

75 C BBIUKCIIEHUEM 00bEMOB LIUJIMH]IPA,
KOHYCa

76 [Tpuknanupie 3amaun 1mo Teme "O0bEMBI
Y TIJIOIIA/IM TIOBEpPXHOCTEH Ten"
O0BEM mapa U MIapoOBOTO CEKTOPA.

77 Teopema 00 00béme mmapa. [1nomans

chepsl. CTepeoMeTprUIeCcKue 3a1a4H,
CBSI3aHHEBIE C BEIYKCIEHHEM 00BEMOB




11apa, apoBOro CErMeHTa 1 1apoBOro
CeKTopa

78

[Tpuknannapie 3anaun o TeMe "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa U
momaabio chepsl. COOTHOIICHHS
MEXTy TUIOIAIMU TTOBEPXHOCTEH 1
00BEMaMU MOLOOHBIX TET

79

[TonobubIE TENa B IPOCTPAHCTBE.
N3menenune o0bEma mpu mogo0uu.
CrepeomerpruyecKue 3a/1auu, CBI3aHHbIE
C BBIYHCIICHHEM 00BEMOB TEII U
IJIOIIA/Ie TTOBEPXHOCTEN

80

KonTpomnbHas padora "Ilnomaam
MTOBEPXHOCTH M 00BEMBI KPYTJIbIX Te"

81

JIBM>KEHUs TPOCTPAHCTBA.
OTtoOpakenus. J|BI>KeHHS U paBEHCTBO
¢uryp. Ob1mmue cBoiicTBa ABMKEHUN

82

Bunber gBv>keHni: mapannenbHbINA
MIEPEHOC, [[EHTPaIbHAasi CHMMETPHSI,
3epKaJibHAs CUMMETPHSI, TOBOPOT
BOKPYT MPSIMOU

83

[IpeobpazoBanus nogodus. [Ipsmas u
cdepa Ditnepa

84

reOMeTpI/I‘IeCKI/Ie 3aJa4u Ha
MNMPUMCHCHUC IBHUIKCHUA

85

KonTponbHas padora "BekTopsl B
pocTpaHcTBe"




86

O6o61maro1ee nopropenue 11 nonaruit
1 METO0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3allUsI 3HAHUM:
"[lapamienbHOCTh MPSIMBIX U
IUIOCKOCTEN B IPOCTpaHCcTBE"

87

O6ob6marotiee nopropenue 11 monaruit
U MeTo/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTHU3alLlUs 3HAaHUH:
"BekTopsl B mpocTpaHcTBe"

88

O6o6maro1ee nopropenue 11 nonaruit
U METO/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINsI 3HAHWI:
"BekTopsl B IpocTpaHCTBE"

89

O6o6mmaromee nmopropenue 11 nmoHsatui
1 METO0B Kypca reometrpun 10-11
KJIACCOB, CHICTEMAaTU3allNs 3HAHHIA:
"O6beM MHOrorpaHHHuKa"

90

Ob6o0matomee nopropenue 11 monsaTuii
U METO/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3aLUs 3HAHMIA:
"O6beM MHOrorpaHHuKa"

91

O6o6maromee nopropenue 11 moHaTuit
1 METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTeMAaTU3allls 3HAHHA:
"TTnomaay MOBEPXHOCTH U 00BEMBI
KpyIJibIx Ten"

92

O6ob6maroiee nopropenue 11 nonaruit
U MeTo/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIlis 3HAHUH




"TTnomaay moBEpXHOCTH U 0O0BHEMBI
KpyIJibIx Ten"

93

Htoroas KOHTpoJbHas paboTa

94

HroroBast KoHTposIbHAS paboTa

95

[ToBTOpEeHuUe, 00600IICHNE 1
CUCTEMAaTH3AINS 3HAHHH

96

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

97

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U e€ poJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIOTHii

98

Ucropus pa3BuTHs CTEPEOMETPUU KaAK
HAYKHU U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBEOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U e€ poJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTHii

100

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

101

Hcropus pa3BUTHS CTEPEOMETPUU KAK
HayKH U €€ poJib B pa3BUTHHU




COBPCMECHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT U

Ucropus pa3BuTHs CTEPEOMETPUH KaAK
HAYKHU U €€ pOJib B Pa3BUTUHU

102 1
COBPEMEHHBIX UHKEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOT U
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

* Maremaruka: anreOpa 1 Hayajga MaTeMaTHYECKOTO aHAIu3a, TEOMETPHS.
['eomerpus, 10-11 knaccel/ Atanacsia JI.C., byry3oB B.®., Kagomies C.b. u

npyrue, AkunoHepHoe oomiectBo «IM3narensctBo «lIpocBenienne»

METOIUYECKHUE MATEPUAJIBI JIJISA YYUTEJISA

3uB b.I'. Ilunaktnueckue marepuanisl. ['eomerpus. 10 kmacc.- M.:
ITpocsemienue, 2009.

3uB b.I'. Jlunaktnueckue marepuansl. ['eomerpus. 11 knacc.- M.
[Ipocsemenue, 2009.

1O. A. I'maskos, U. U. FOnuna, B. ®@. byry3os ['eometpus: Pabouas terpanb.
10 kmacc: mocoOue AJis ydamuxcsi o01eo0pa3oBaTeNbHbIX YIPEKIeHUN. - M.:
[Ipocsemenue, 2010.

1O. A. T'nazkos, U. W. Onuna, B. ®@. byry3o0B ['eomeTpusi: Pabouas terpass.
11 kmacc: mocobue miist ygamuxcsi o0reo0pa3oBaTeIbHbIX yUpekKIeHUH. - M.:

ITpocsemenue, 2010

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
LIOP http://school-collection.edu.ru/catalog/

POII  https://resh.edu.ru
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