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MHHOACHUTEJIBHAS 3AIIUCKA

I'eomerpus sBisiercs OXHMM M3 0a30BBIX KYpCOB Ha YpPOBHE CpeiHero oOmero oOpa3oBaHMsA, TaK Kak
o0ecreynBaeT BO3MOXKHOCTb HW3Y4YCHUS JAUCHMIUIMH €CTECTBEHHO-HAyYHOHW HANpaBICHHOCTH M MPEAMETOB
ryMaHuTapHoro Imukna. [lockombky mormueckoe MbIIIeHHe, (HOpMHUpyeMoe NpU H3YYCHHH O0ydaromnuMHcs
MOHSATUHHBIX OCHOB I'€OMETpPUH, NMPHU JOKA3aTEIbCTBE TEOPEM M NMOCTPOCHUHU IIETIOYKH JIOTHUECKHUX YTBEPKACHUH
IpU pEIIeHWH TeOMETPUYECKUX 3aj7ad, YMEHHE BBIABUIaTb M ONPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCTIONB3YIOTCS IPU PEUICHUH 337ay €CTECTBEHHO-HAYYHOT O IIMKJIA, B YACTHOCTU (PH3MYECKHX 3a/1a4.

Lens ocBoeHus mporpaMmbl y4ueOHOro Kypca «['eoMeTpusi» Ha YrayOn€HHOM YypOBHE — pa3BUTHE
WHAWBUAYAIBHBIX CHOCOOHOCTEH OOYYaroIMXCsl NMPH HM3YYEHHUH T€OMETPHH, KaK COCTABISIOMICH NpeIMETHOM
obnactu «MaTtemaTnka 1 HHGOpPMATHKay depe3 odecreueHue BOZMOKHOCTH MPHOOPETEHHSI M UCTIONb30BaHusI Oojee
IITyOOKHX TEOMETPUYECKMX 3HAHUH W ACUCTBHH, CIEUU(PUUHBIX T'€OMETPHH, M HEOOXOAWMBIX U YCIIEHIHOTO
npo¢ecCHOHANBEHOTO 00Pa30BaHus, CBI3aHHOTO C CIONBb30BaHHEM MaTEMaTHKU.

[IproputeTHBIMH 331a4aMU Kypca F€OMETPHH Ha YTIyOJEHHOM YPOBHE, PACIIUPSIOMIMMHU U yCUIHBAIOUIMMHU
Kypc 6a30BOT0 YPOBHSI, SIBIISIFOTCS:

pacipeHne TpeACTaBlICHUS O T'€OMETPHHM KaK YacTH MHUPOBOH KyJIbTyphl M (POPMHUpPOBaHHE OCO3HAHHS
B3aMMOCBSI31 T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(hopMHpOBaHUE MPEACTABICHUS O IPOCTPAHCTBEHHBIX PUTypax KakK O BaKHEHIITNX MaTEMAaTUIECKUX MOJCTIX,
MO3BOJIAIONIUX OMHUCHIBATh M HU3Yy4aTh pa3Hble SBJIEHHUS OKPYXKAIOIIEro MHUpa, 3HAHUE MOHATHHHOIO ammapara Io
pazneny «CrepeomMeTpus» yueOHOTro Kypca TeOMeTpuH;

(dbopMHUpOBaHUE YMEHHUS BIAaJETh OCHOBHBIMH MOHITHUSMH O MPOCTPAHCTBEHHBIX (UTypax U UX OCHOBHBIMH
CBOWCTBaMH, 3HaHHE TeopeM, (GOopMyl W YMEHHUE HUX MPHUMEHSTh, YMEHHUS JOKa3bIBaTh TEOPEMbl M HaXOIUTh
HECTaHAapPTHBIE CIIOCOOBI pelICHHs 33/1a4;

(hopMHpOBaHHE YMEHUS PACIO3HABATh HA YepTeKaX, MOACISX U B PEaJbHOM MHUPE MHOTOIPDAaHHMKH M Tela
BpallleHUs, KOHCTPYHUPOBATh T€OMETPUUECKHE MOJEIN;

(¢opMHpOBaHHE ITOHUMAaHHS BO3MOXKHOCTH aKCHOMAaTHYECKOTO IIOCTPOCHUS MAaTeMaTH4YeCKUX TEOPHH,
(hopMHUpOBaHUE TOHUMAHUS POJIM AKCHOMATHKH IIPU IPOBEACHUH PacCy>KACHU;

(hopMHUpOBaHHE yMEHHS BIaJeTh METOJAMU 10KAa3aTelIbCTB U AITOPUTMOB PEILCHUS, YMEHUS UX NPUMEHSATS,
MIPOBOANTE JOKA3aTEIbHBIC PACCYKIACHUS B XOJAE PEIICHHS CTEPEOMETPHYECKHX 3afad M 3a7ad ¢ MPaKTHYECKUM
colepxaHueM, (OpPMHPOBAaHHE IMPEIACTABICHUS O HEOOXOIMMOCTH [IOKAa3aTeJIbCTB INPH  OOOCHOBaHHMU
MaTEeMaTHYECKUX YTBEPXKIACHUI U POIM aKCHOMAaTHKH B ITPOBEJCHUH JETyKTUBHBIX PacCyXkKICHUM;

pa3BUTHE M COBEPILICHCTBOBAHWE WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH OOYyYarouuxcs,
[TO3HABaTENbHOW AKTHBHOCTH, HUCCIEIOBAaTEIbCKUX YMEHHUH, KPUTHYHOCTH MBIIUIEHHSA, HHTEpeca K H3YUYEHHIO
TEOMETPHH;

¢opmupoBaHue (YHKUMOHAIBHOW TI'PAMOTHOCTH, PpEJICBAHTHOM TE€OMETPUH: YMEHHUS paclio3HaBaTh
MPOSIBJICHHUS] TEOMETPHUECKHUX MOHITUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B pPEabHBIX KU3HEHHBIX CUTYALUsIX U MPH
W3yYeHUH JPYTuX Y4YeOHBIX NPEAMETOB, IPOSBICHUS 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, MOJAEIMPOBAHUS
pEaJIbHBIX CUTYaLMi, UCCIEA0BAaHNUS IOCTPOCHHBIX MOJIEIEH, MHTEPIPETALIH [TOTyUYEHHBIX PE3YIBTaTOB.

OCHOBHBIMH COJEp)KaTeNIbHBIMU JIMHUSMH ydeOHoro kypca «['eomerpus» B 10—11 xiaccax sBIsOTCA:
«IIpsiMBIE M TUIOCKOCTH B NPOCTpAaHCTBE», «MHOrorpaHHukmn», «Tema BpameHus», «BeKkTOpel M KOOpAWHATHI B
MIPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

CoopmymupoBannoe Bo PI'OC COO tpeOoBaHHME «yMETh ONEPHPOBATH HOHSATHAMH», PEJICBAHTHBIMU
reoMeTpUU Ha yriyOJ€HHOM ypoBHE oOyueHnust B 10—11 kiaccax, OTHOCHTCS KO BCEM COJCPXKATCIbHBIM JIMHUSIM
y4eOHOro Kypca, a popMUpOBaHUE JIOTHYECKHX YMEHUH pacrpeaelsieTcss He TONBKO 10 COJePKATENbHBIM JTHHHSM,
HO U 1o rojgam obydenus. CojepxaHue OOpa30BaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJIbTaTaM OCBOCHHS
OenepanbHOM pabodeil MporpaMMbl, paclpeaeiE€HHBIM 10 ToJaM OOyYeHHS, CTPYKTYpPUPOBAHO TaKUM 0OpazoM,
4ToObl KO BCEM OCHOBHBIM, TPHHIUIHAIBHBIM BOMPOCAM OOy4aloNHecss OOpallaiiCh HEOJHOKPATHO. JTO
MO3BOJIIET OPTaHW30BaTh OBJIAJCHHE TEOMETPHUYECKHMH TOHATHAMH W HaBBIKAMH IIOCIEAOBATENIBHO U
MOCTYTATEeNbHO, C COOJIOJICHHEM IPHHITUIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKIIOYATh B OOIIYIO CHUCTEMY
TeOMETPUUYECKUX TPEJICTABICHUH OOyUYaIOMINUXCs, paclmpss u yriayomnss e€, oOpa3ys MpoYHbIE MHOXXECTBEHHBIC
CBSI3U.

[lepexon kK u3ydeHUIO TEOMETPUH HA YIIIyOJIEHHOM YPOBHE TTO3BOJISET:

co3nath ycioBus s auddepeHnranui  00y4eHUs, MOCTPOCHUS WHIUBHIYalIbHBIX 00pa30BaTENbHBIX
mporpamMM, OO0ecreunTh yIayOIE€HHOE W3y4YeHHE TEeOMETpUM Kak COCTaBJAIONIe ydeOHOro mpeameTa
«Marematukay;



MOJITOTOBUTH 00YYAFONIUXCS K MPOODKCHUIO U3YyUCHUS MaTEMAaTHKH ¢ yu&ToM BbIOOpa Oyayiie npodeccun,
obecrieunBast IPEEeMCTBEHHOCTh MEXTy OOIIMM U PO ECCHOHATBHBIM 00pa30BaHUEM.

Ha usyuenue yue6Horo kypca «I'eoMmerpus» Ha yriayonéHHOM ypoBHe oTtBoauTcs 204 yaca: B 10 kimacce — 102
gaca (3 gaca B Hemenio), B 11 kimacce — 102 gaca (3 gaca B Henemio).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

IIpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHSTHA cTepeoMeTpuH. Touka, mpsmas, MIOCKOCTh, MpocTpaHCcTBO. [loHstne 00
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CIIEICTBHS U3 HUX.

B3aumHOe pacnonoXxeHHe MpPSAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIMECd, MapauleIbHbIE H
CKpeluBaromuecs: mnpsamele. [Ipu3HakW CKpelMBarOmMUXcs NpAMBIX. llapannensHOCTs MPSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: MapajuIeNbHBIE NPAMBIE B IPOCTPAHCTBE, NApaLIENBbHOCTh TPEX MPSAMBIX,
HapasieIbHOCTh MPSIMOM U uiockocTH. [lapaniensHoe U LEHTpaJbHOE MPOEKTUPOBAHUE, N300pakeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapaJUIeNIFHOTO MPOEKTHpOBaHUs. M3o0paxkenue (puryp B mapauienbHOM
MPOEKINU. YTIBl C COHANpaBICHHBIMH CTOPOHAMH, YTOJ MEXIy IpPSIMBIMH B IPOCTPAaHCTBE.
ITapannensHOCTh TIJIOCKOCTEH: TMapajulelibHble IUIOCKOCTH, CBOMCTBA TapajuleNbHBIX IUIOCKOCTEM.
[Ipocreiimue npocTpaHCTBEHHbIE (QUIYpbl HA IUIOCKOCTH: TETpa’Jp, HapaulelenuIe], MOCTPOCHHE
CEYCHHI.

IlepneHIUKyIApHOCTS TPSAMOM W IUIOCKOCTH: NEPHEHAMKYISIPHBIE TpPSAMBIE B IPOCTPAHCTBE,
MpsIMBIE MApaJUICIbHBIE U MEPIEHANKYISAPHBIE K MIOCKOCTH, MPU3HAK MEPIEHIUKYIIPHOCTH NPAMON U
IUIOCKOCTH, TeopeMa O MpsMOH MNEpPHEHIUKYIIPHOM IUIOCKOCTH. OpTOrOHaJIbHOE INPOECKTHPOBAHME.
IlepieHOUKYIAp W HaKJIOHHBIE: PACCTOSHHE OT TOYKH IO IIJIOCKOCTH, PACCTOSIHHE OT MPAMON [0
IUIOCKOCTH, TpPOeKUus (UIypbl Ha IUIOCKOCTh. llepmeHauKyNApHOCTh IUIOCKOCTEH: IPH3HAK
MEPIEHIUKYIIIPHOCTH JBYX ITOCKOCTeN. Teopema o TpEX NepNeHANKYIIpax.

VYribl B IPOCTPAHCTBE: YIOJd MEXAY IMPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIA yTOJ, JTUHEHHBIH yroi
JIBYTPaHHOTO yrija. TpéXrpaHHbId MU MHOrOrpaHHble yribl. CBOICTBA IJIOCKUX YIVIOB MHOTOTPaHHOTO
yraa. CBOMCTBA MIIOCKUX U JBYTPAHHBIX YIIIOB TPEXTPAHHOTO yIiia. TeopeMbl KOCHHYCOB U CHHYCOB AJIS
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKH

Bunbl MHOTOIpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpuszma: N-yrosibHas mnpusma, npsMas U
HaKJIOHHAs MPHU3MBI, OOKOBas W TIOJNHAs TOBEPXHOCTh MpH3MEI. llapamienenunen, NpSMOYTOJbHBINR
napajulelienunes; U ero cpoicTBa. Kparuailmime myTH Ha NOBEPXHOCTH MHOroOrpaHHuka. Teopema
Otinepa. [IpoctpancTBenHas teopema [ludaropa. Ilupamupa: N-yrojpHas nUpamujia, NMpaBHIbHAS U
yceu€HHas nupamunel. CpoiictBa pébep u OOKOBBIX T'paHel NpaBWIbHON mnHpamujbl. [IpaBuibHbIE
MHOTOTPaHHUKH: TpaBUJIbHAS MPU3Ma U MpaBHJIbHAS MHpaMUAa, MPaBUIIbHAS TPEYrojbHas MHpaMuaa u
NpaBWIBHBINA TeTpadap, ky0. [IpencraBieHre o MpaBHIBHBIX MHOTOTPaHHHUKAX: OKTadp, MOJCKadp U
HKOCadIp.

Bbluucnenne »IeMEHTOB MHOTOTPAaHHHMKOB: pé&Opa, JuaroHanu, yriael. [lmomans OOKOBOI
MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMOW IMPHU3MBI, IUIOIMIAJh OCHOBAHMIA, TeopemMa O OOKOBOM
MOBEPXHOCTH TpAMOil mpu3Mbl. I[lmomaas OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTH MPAaBUIBHOMN
NUpaMUJIbl, TEOPEMA O TUIOIIAAN YCEUEHHOW NUPAMUIbI.

CumMMeTpus B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHUH MPABUIBHBIX MHOTOTPaHHUKOB. CUMMETpUS
B TPaBUIHHOM MHOTOTpaHHHMKE: CHMMETpPHUS MapajUlesienunesia, CUMMETPUS TPaBWIBHBIX IIPU3M,
CUMMETPUS MPaBUILHON TMPaMUJIBI.

BekTOphl H KOOPAMHATHI B IPOCTPAHCTBE

[lonsiTHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJWHA HEHYJIEBOTO BEKTOpA, BEKTOPHI
KOJUTMHEapHbIe, COHAIIPaBIEHHBIE W MPOTHBOIIOJIIOKHO HANPABJIEHHBIE BEKTOPHI. PaBEHCTBO BEKTODOB.
JleficTBUsI ¢ BEKTOpaMH: CIOKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE
BEKTOpa Ha yncao. CBOMCTBa cloKeHUs BEKTOpoB. CBOWCTBAa YMHOKEHHUS BEKTOpa Ha yucio. Ilondarue
KOMIUIaHapHbIE BeKTOpbl. lIpu3Hak KomIulaHapHOCTH TpEX BEKTOpoB. llpaBmio mnapamienenunena.
Teopema 0 pasiloXKEHHMHM BEKTOpa NO TpEM HEKOMIUIAaHAPHBIM BekTopaM. [IpsmoyronpHas cucreMa
KOOpAMHAT B mpocTpaHcTBe. KoopauuHatel BekTopa. CBs3p MEXAY KOOpPAMHATAMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOI MeXy BekTopamu. CKalipHOE IPOU3BEACHNE BEKTOPOB.

11 KJIACC

Tesa BpameHus



[MonsTHs: NMIMHIPUYECKAS TOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, chepruecKas TOBEPXHOCTb,
oOpasymoiue moBepxHocTei. Tenaa BpalleHHs: ILWIMHAP, KOHYC, YCCUEHHBIH KOHyC, cdepa, Iap.
BsanmMHuoe pacronoxenne cdepsl U INIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpalleHus Ha TUIOCKOCTH. Pa3BépTka nuimHapa u konyca. CuMMeTpust chephl U mmapa.

O60BéM. OcHOBHBIE cBoiicTBa 00BEMOB Teln. Teopema 00 00BbEME TIPAMOYTOJIBLHOTO
napajuresienurena u cieAacteusd u3 He€. OOBEM MpsAMON M HAKIIOHHON MPU3MBI, IFITHHAPA, THPAMUAIEl 1
koHyca. OOBEM mapa U MapoBOro CErMeHTa.

KomOunanmy Ten BpaimieHHs ¥ MHOTOTpaHHUKOB. [Ipm3ma, BHMcaHHas B IWIMHAD, OTMFCAHHAS
oxomno mmHApa. [lepecedenne cdeprr u mapa ¢ mIockocteio. Kacanne mapa u cdepsl MI0CKOCTHIO.
[lonsiTHE MHOTOTpPaHHWKA, OMMCAHHOTO OKOJO cdepbl, chepsl, BOFNCAHHON B MHOTOTPAHHHUK WIIH TEJIO
BpaIeHusl.

[Inomanp TOBEPXHOCTH WWIMHApPA, KOHyca, Iuiomans chepsr u e€ uacreil. [lomobme B
npoctpaHncTBe. OTHomeHHEe OO0BEMOB, IUIOMIANEH MOBepxHOCTeH TOAOOHBIX (uryp. IIpeobGpasoBanne
noo0Ous, romoTeTHs. Perenne 3aa4d Ha MIIOCKOCTH C UCTIONB30BAHUEM CTEPEOMETPHUECKUX METOJIOB.

IlocTpoeHne cedeHnii MHOTOTPAHHHMKOB WM TeJ BpAIlEHUs: CEYCHWS MWIMHApa (MapajuiedbHO U
MIEPIICHANKYJISIPHO OCH), CEYeHHs KOHyca (MapajuielbHble OCHOBAHHIO M MPOXOSIINE Yepe3 BEPIINHY),
CEYeHHUs Iapa, METOJBI TIOCTPOCHHS CEUEHWIl: METOJ CJIeIOB, METOJ BHYTPEHHETO MPOEKTHPOBAHUSA,
METO/JT TIepeHOCa CeKYIIEeH MIOCKOCTH.

BekTOophl M KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanuyd Haa BEKTOpaMd. BEKTOpHOE YMHOMKEHHUE BEKTOPOB.
CBoiicTBa BEKTOpHOTro yMHOXeHUs. [IpsMoyronapHas cucremMa KoopaMHAT B IpocTpaHcTBe. KoopanHaTsl
BekTopa. Pasnmoxenue Bekropa 1o 0Oasucy. KoOpIMHATHO-BEKTOPHBIM METOJX TMPH  PEIICHHU
T€OMETPUYCCKUX 3a1a4.

JBH:KEeHUSI B MPOCTPAHCTBE

Jewxenus npocrpanctBa. OtoOpakenus. J[Buxkenus u paBeHCTBO ¢uryp. OOIme CBoOWCTBa
JIBWO)KEHUW. Buabl ABWKEHMI: NapajUlebHbIA MEPEHOC, LEHTpalbHasi CUMMETpHUS, 3€pKajbHast
CUMMETpHUS, IIOBOPOT BOKPYT npsiMoid. [IpeoOpa3oanus nomodus. [Ipsmas u chepa Ditepa.



INJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUsS YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHET'O OBIIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxnanckoe BoCIUTAHUE:

c(OpPMHPOBAHHOCTh TPAXKAAHCKOW MO3WIHMH OOYHYAIOMIErocsl KaK aKTUBHOTO M OTBETCTBEHHOI'O
YJieHa POCCHMCKOro oOLIecTBa, MPEICTaBICHHE O MaTeMaTHYECKHMX OCHOBaX (PYHKIHMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, MpOLENyp TPakAaHCKOro odiiecTBa (BBIOOPHI, OMPOCHI M JIPYroe),
YMEHHE B3aHMOJCHCTBOBATh C COLMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHU C HUX (YHKOUAMH |
Ha3HauYCHUEM;

2) maTpuoTHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh POCCUHCKOW TIPaXIaHCKOW MACHTUYHOCTH, YBAKEHUS K MPOLUIOMY H
HACTOSIIEMY POCCHUHCKOH MaTeMaTWKH, LEHHOCTHOE OTHOIICHHE K JOCTHIKEHHUSIM POCCHHCKHX
MaTeMaTHKOB M POCCHHCKOW MaTeMaTH4eCKOH IIKONbI, MCIOJIB30BaHUE 3THX NOCTH)KCHUH B APYTHX
HayKax, TEXHOJIOTHUsX, cepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, cHOpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAaHUs, 3TUYCCKOTI'O ITOBECACHUSA, CBA3AHHOI'O C MNPAKTUYCCKUM IMPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ HayKu "
JESITeTbHOCTHIO YIEHOT0, OCO3HAHHUE JIMYHOTO BKIIA/Ia B TOCTPOEHHUE YCTOHYMBOTO OYAYIETO;

4) 3cTeTUYecKoe BOCIIUTAHNE:

JCTETHMYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHUECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 33a4, PEIICHHUH, pacCy>KACHUH, BOCOPUUMYMBOCTh K MATEMATHUYECKUM acIeKTaM Pa3IUuHBIX
BUJIOB HCKYCCTBA;

5) ¢pusuyeckoe BocnuTaHue:

c(OPMHUPOBAHHOCTh YMEHHS NPHUMEHSATh MaTeMaTWYeCKHE 3HAHUS B MHTEpEcax 3J0pPOBOrO H
Oe3omacHoro oOpa3a XW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3IOPOBBIO (30pPOBOE THTAaHUE,
cOaaHCHPOBAHHBIN PEKUM 3aHATHUH W OTHBIXa, PEryJspHas (Qu3ndeckas aKTHBHOCTH), (PH3NIECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATHSAX CIOPTUBHO-03J0POBUTENBHOMN NESTEIBHOCTHIO;

6) Tpya0BOE BOCIMTAHME:

TOTOBHOCTh K TPYOY, OCO3HAaHHE LEHHOCTH TPYIOJIIOOWs, MHTEpec K pa3MuHbIM cdepam
npodecCHOHAIBHON AEATENTbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U €€ IPUIIOKCHUAMH, YMEHUE COBEPIIATh
OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccun M peanu30BBIBaTH COOCTBEHHBIE >KU3HEHHBIC IUIAHB,
TOTOBHOCTh M CIIOCOOHOCTh K MaTreMaTH4ecKOMY OOpa30BaHHIO M CaMOOOpa30BAaHUIO Ha MPOTSKEHUU
BCEHl JKM3HM, TOTOBHOCTh K aKTHMBHOMY YYacTHIO B PELICHWM IMPAKTUYECKUX 3a/1a4 MaTeMaTHYECKOH
HaNpaBJICHHOCTH;

7) IKOJIOrHYeCKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYpPhl, IOHUMAHHE BIMSHUS COLUATBEHO-3KOHOMHUYECKUX
NPOLIECCOB HAa COCTOSIHWE NPUPOAHOW M COLMAJIbHOW Cpelbl, OCO3HAaHHWE TIJIOOAIBHOIO XapakTepa
9KOJIOTHYECKHX MPOOJIeM, OPUECHTAlMS Ha IPUMEHEHNE MaTeMaTHUYECKUX 3HAHWW AJISl pelleHHs 3ajad B
00TacTH OKpYXaIoIIeH cpellbl, IIAHUPOBAHNE MOCTYMKOB U OIEHKH WX BO3MOXKHBIX TOCIIEACTBUIA IS
OKpY>Karolllen cpefipl;

8) neHHOCTH HAYYHOr0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKd M OOIIECTBEHHOW NPAaKTUKH, MMOHMMAaHUE MaTEeMaTHUYECKOW HayKd Kak c(ephbl UYeIOBEUYECKOMH
JACATCIIBHOCTH, JOTaIlOB eé Pa3BUTUA W 3HAYUMOCTHU JId pa3BUTUA HHUBUIIN3AIUH, OBJIAJICHUC S3BIKOM
MaTeMaTUKH U MaTeMaTUYEeCKOHN Ky.]'[BTypOfI KaK Cp€ACTBOM ITIO3HAHUA MHpPaA, TOTOBHOCTb OCYHICCTBIIATH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METANPEJIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/IbHbIE YHHBeEpPcAJIbHbIE YUeOHbIe TeiicTBUS
Ba3oBrIe JJornyeckne qeicTBUA:



BEISBJISITE M XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKH MATEeMAaTHUYSCKHUX OOBEKTOB, MOHSITHUH,
OTHOIICHUH MEXy MOHATHIMH, (DOPMYIIMPOBATEH OMPEACICHHUSI IIOHATHIA, yCTaHABINBATH CYIIECTBEHHBIN
NpU3HAK KIacCU(PHUKALUT, OCHOBaHUS I 000OILEHHS U CPaBHEHUS, KPUTEPUH MPOBOIUMOI0 aHAIIN3A;

BOCIIpUHUMATh, (OPMYJIHpPOBATh ¥ TPe0Opa3OBBIBATH  CYXKICHHUS: yTBEPAHUTCIBHBIE U
OTpHLIATEeNbHbIE, EANHUYHBIE, YACTHBIC U O0IINE, YCIOBHBIE;

BBISBIISITH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHBOpeYns B (pakTax, JaHHBIX,
HAOMIONEHUSIX M YTBEPXKIACHMAX, IMpeularaTb KPUTEpUH JUIsL BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUL;

JleJaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HWHAYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAaMOCTOSITENILHO JI0KA3aTeNbCTBA MATEMaTHUECKHUX YTBEpP)KJIEHUM (MpsMble W OT
MPOTHUBHOTO), BBICTPaWBaTh ApTyMEHTAIMIO, MPHUBOAUTH NMPUMEPHl M KOHTPIPHUMEPHI, O0OOCHOBBIBATDH
COOCTBEHHBIE CYKACHUS U BBIBOJBI,

BBIOMpaTh croco0 pemieHuss yu4eOHOW 3ajaud (CpaBHUBATH HECKOJBKO BapUAHTOB pEIICHHUS,
BBIOMpaTH HanOoJIee MOAXOIMIMINHN ¢ yYETOM CaMOCTOSITETIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarTe/ibCKue AeiCTBUA:

WCIIONB30BaTh BOMPOCH KaK HCCIIEIOBATEIbCKUN WHCTPYMEHT TIIO3HaHUS, (HOpMyIHpOBaTh
BOMPOCHI, (PUKCUPYIOIINE MPOTHBOpPEUHE, MTPOOIEMy, YCTaHABITUBATh MICKOMOE M JaHHOE, (JOpMHUPOBATh
TUIIOTE3Y, APTYMEHTUPOBATH CBOKO MO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, MCCIENOBAHHUE MO YCTAHOBICHUIO
OCOOCHHOCTEW MAaTeMaTHIeCKOTO OOBEeKTa, SBJICHHS, IPOIECCa, BBIABICHHIO 3aBHCHMOCTEH MEXTY
00BeKTaMu, SBICHUSIMH, MTPOIECCAMI;

camMoCTOsTeNnbHO (hopMynupoBaTe 000OMIEHHST W BBIBOABI 1O pe3yiabTaTaM MPOBEAEHHOTO
HAONOJEHNsI, WCCIEOBAaHNSA, OIICHWBATh JOCTOBEPHOCTH TMONyYEHHBIX pPE3ylbTaTOB, BBHIBOJAOB U
000011IEHHI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIABUIATH IMPEAIOJIOXKEHUS O €ro
Pa3BUTHUH B HOBBIX YCJIOBHSIX.

Padora ¢ undopmanueii:

BBISBIISAT Ae(UIUTH HH(pOpMaIK, TaHHBIX, HEOOXOAMMBIX JUII OTBETA Ha BOIIPOC M IS PEIICHUS
3a/1a4u;

BEIOMpaTh WH(GOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIM3UPOBATh, CUCTEMAaTH3UPOBATh
Y MHTEPIPETUPOBATH HHOOPMAITUIO PA3IIMIHBIX BUIOB U (JOPM MPEACTABICHHS,

CTPYKTYpUpPOBaTh WH(GOPMAIMIO, MPEJCTABIATh €€ B pa3uyHBIX (opMax, HIDIIOCTPUPOBATH
rpaduyecky;

OIICHUBAThH HAJIEXKHOCTh HH(POPMAIIUH 110 CAMOCTOSATENHHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJbHbIE YYeOHbIE NeliCTBUSA

OO0mmenue:

BOCIIPHHUMATH U (OPMYJIUPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBHSMH M LEISIMU OOIICHHUS,
SCHO, TOYHO, TPAMOTHO BBIPYKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUS TI0 XOIy PEIICHUS 3a/1a4i, KOMMEHTHPOBATH TIOJYUYSHHBIH Pe3ybTaT;

B X0JIc 00CY)KJICHHS 3a]1aBaTh BOMPOCKI IO CYIIECTBY 00CYKIaeMOi TEMbI, POOIEMBI, pelacMoi
3a]aui, BBICKa3bIBaTh WJICH, HAIICJICHHbIC HA TIOUCK PEIICHUS, COIMOCTABIATh CBOU CYXKICHHS C
CYKICHHUSIMA JIPYTMX YYacTHUKOB JHaliora, OOHAPYXXWBaTh pa3liM4Me W CXOJACTBO TIO3HMIWH, B
KOppeKTHO# hopMe GopMyITUPOBATH PA3HOTIIACHS, CBOH BO3PKEHUS;

MPEJICTABIATE  PE3YJbTaThl pEIIeHHUS 3aJadd, OKCIEPUMEHTAa, WCCIIC0BaHUs, IPOEKTa,
CaMOCTOSITENTLHO BEIOMpAaTh (OpPMAT BBHICTYIUICHUS C YYETOM 3ajady Mpe3eHTalud W OCOOCHHOCTEH
ayJTUTOPHH.

PeryasiTuBHbIE€ YHMBepPCaJbHbIE YUeOHbIE AeiiCTBHUSA

CamoopraHu3auus:

COCTaBJIATH IJIaH, AITOPUTM PEIISHUS 3a7a9d, BEIOUPATH CIIOCOO PEIICHUS ¢ YIETOM UMEIONTUXCS
PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBaTh W KOPPEKTHPOBATh BapUAHTHI PEIICHUHN C
y4€TOM HOBOM MH(pOpMAITHH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:



BJIaJICTh HABBIKAMH ITO3HABATENILHONW pe(IIEKCHH KakK OCO3HAHHS COBEPIIACMBIX NEHCTBUN U
MBICTUTENILHBIX TPOIECCOB, WX PE3yibTaTOB, BIAJCTh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
nporiecca U pe3ybTara pelieHus MaTeMaTHIeCKOH 3a1auu;

NPEJABUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTD MPH PEIICHUN 33]]a4l, BHOCHTH KOPPEKTUBBI
B JCATEILHOCTH HAa OCHOBE HOBBIX OOCTOSTEIBLCTB, AAHHBIX, HANIEHHBIX OMIHOOK, BBISBICHHBIX
TPYIHOCTEH;

OIIEHHBATh COOTBETCTBUE PE3YNIbTATA LEIH M YCIOBHIM, OOBACHATH MPHUYHHBI JOCTHXCHUS HITH
HEIOCTI)KEHUS PE3yIIbTATOB JACATEILHOCTH, HAXOUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs AeATEJIbHOCTD:

MOHUMATh U HUCTIOJIb30BaTh MPEUMYIIECTBA KOMAHHON ¥ MHIAMBHUIYAILHOW PabOThI MPH PEIICHUH
yUeOHBIX 3a/1a4, MPUHUMATD 1eJIb COBMECTHOM MEATEIbHOCTH, TIAHUPOBATh OPraHU3aI[UI0 COBMECTHOM
paboThI, pachpefeisaTh BHIbI pabOT, JOrOBapWBaAThCSA, OOCYXKIATh MPOLECC M Pe3yabTaT pPabOTHI,
000011aTh MHEHUS HECKOIBKHX JTIOCH;

y4acTBOBAaTh B IPYMIOBEIX (hopMmax paboThl (00CyKACHNUSA, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMBD»
W WHBIC), BBITOJHATH CBOIO YacCTh PabOTBI M KOOPAMHHPOBATH CBOM JCUCTBHS C APYTUMH WICHAMH
KOMaH/Ipl, OI[CHUBATh KaueCTBO CBOETO BKIIAJa B OOIIUI MPOAYKT 1O KPUTEPHUSIM, CHOPMYITNPOBAHHBIM
YYaCTHUKAMH B3aUMO/ICHCTBUSL.

HPEJIMETHBIE PE3YJIBTATHI

K konmy 10 kiacca oOydaronuiicss HAyquTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMH IOHATHSIMH CTEPEOMETPUM IPH pEIICHWH 3aJad |
NPOBEJICHNH MaTeMaTUIeCKUX PACCYKICHHIA;

® [PUMEHATH aKCHOMBI CTEPEOMETPUH W CIEACTBHS M3 HUX IPH PEIICHUH T'€OMETPHYECKUX
3a/1a4;

e KiaccHPUIMPOBATh B3AaMMHOE PACIOJIOKEHHE NPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
HPOCTPAHCTBE, MPSIMBIX U IIIOCKOCTEH B IIPOCTPAHCTBE;

e CcBOOOJIHO OMEPHUPOBATH MOHATUIMH, CBSI3AHHBIMU C YTIIAMH B TIPOCTPAHCTBE: MEXKAY MPSMBIMH
B IIPOCTPAHCTBE, MEXKITY MPSMOI U IIIOCKOCTHIO;

e  CcBOOOJIHO OMEPHUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTDAHHUKAMH;

e CBOOOJHO pAacHoO3HaBaTh OCHOBHBIE BHUJBI MHOTOTPAaHHUKOB (IpU3Ma, TNHpaMUIa,
NPSMOYTOJILHBIHN Mapasuiesenumnes, Kyo);

e  KiaccuUIMPOBATH MHOTOTPAaHHUKH, BEIOMPAst OCHOBAHUS IS KJIaCCU(DHUKAIIN;

e CcBOOOJIHO OTIEPHPOBATH MOHSATHSIMU, CBI3aHHBIMHU C CEUEHHEM MHOTOTPaHHUKOB TNIOCKOCTHIO;

® BBHINOJNHATH IMapajulelibHOe, IIEHTPAIbHOE W OPTOTOHAIBHOE IPOEKTHpOBaHHE (UTYp Ha
TUIOCKOCTb, BBITTOJHSTH N300pakeHus pUryp Ha IIIOCKOCTH;

® CTPOUTBH CEUCHUS MHOTOT'PAHHHKOB PA3IMYHBIMU METO/IaMH, BBIIIOJHATH (BBIHOCHBIC) TIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y;

®  BBIYHCIIATH IUIOLIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MUPAMHIA), TEOMETPHYECKUX
TeJ ¢ IpUMEHEHUEM (OpMYIT;

e CBOOOJHO ONEPHPOBAThH MOHITUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U TUIOCKOCTb
CHMMETpPHH, EHTP, OCh 1 INIOCKOCTh CUMMETPHHU (PUTYPHI;

e CBOOOJIHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOpaM ¢ KOOpDAHMHATAM B
MPOCTPAHCTBE;

e  BBIOJHATH JICHCTBUS HAJl BEKTOPAMH;

e pemaTh 3aJayd Ha JI0Ka3aTeJIbCTBO MAaTeMaTHYECKHX OTHOLIEHHH M  HaXOXKACHHUE
TEOMETPUUYECKUX BEIUYMH, MPUMEHSS W3BECTHBIE METOABI NPH PEIICHHH MaTeMaTHYeCKUX
3a]a4 HOBBILICHHOTO U BEICOKOTO YPOBHS CJIOKHOCTH;

® TMPUMEHSITh NPOCTEHIIUE TPOrPaMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHCTEMBI IIPY PEILICHUH CTEPEOMETPUUECKUX 3a1ay;

e U3BIEKaTh, NPEOOPa30OBBHIBATH W HMHTEPIPETHPOBATH HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX QUTYpax, MPEJCTABICHHYIO Ha YepTexax ¥ PUCYHKaX;

® [PUMEHATH IOJYYCHHBIC 3HAHWA Ha TNPAKTHKE: CPAaBHUBATh W AHAIM3UPOBATh peajibHbIC
CUTYyalluu, NMPUMEHSTh M3Y4YEeHHBIC TOHSTHS B MPOIECCE IMMOWCKA PEIICHHsS MaTeMaTHYeCKH



chopMyIMpoBaHHOW TPOOIEMBI, MOJCIHPOBATh PEalbHBIE CUTYalldd Ha S3bIKE T'C€OMETpUH,
UCCIEeI0BATh MOCTPOCHHBIE MOJEIHU C HUCIOIb30BAHUEM FCOMETPUUYECKUX MOHITHI U TEOopeM,
anmapara anreOppl, pemiath MpaKTHYSCKUE 3aJadd, CBSA3aHHBIE C  HAXOXICHHEM
T€OMETPUUYECKUX BEIUYHH;

UMETHh TIPENICTABICHNsI 00 OCHOBHBIX JTallax pa3BUTHS TEOMETPHHA KaK COCTaBHOW YacTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kiacca obydaroniuiicst HAyqIuTC:

CBOOOJHO OIEpUPOBATh IOHATHAMH, CBA3aHHBIMH C LWIMHIPUYECKOH, KOHMYECKOH H
chepruecKoi MOBEepXHOCTIMH, OOBSICHATH CITIOCOOBI TIOTYYECHHUS;

OTIepUPOBATh MOHATHUSAMH, CBA3aHHBIMHU C TEJIAMH BPAILCHHUS: LIWIUHAPOM, KOHYCcOM, chepoil u
H1apoM;

pacro3HaBaTh Tejia BpalleHus (UWIMHIP, KOHYC, cdepa W Iap) U OOBICHATH CIIOCOOBI
MOJTyYeHUS TeN BPAILCHHUS;

KJIaccu(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE Cephl U IIOCKOCTH;

BBIYHUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB W TeNl BpamleHHs, 00BEMBI M IJIOMIAIH
MIOBEPXHOCTEH MHOTOIPAaHHMKOB U TeJ BPAIICHUsS, I€OMETPUUYECKUX TElI C IPUMEHEHHEM
(opmys;

CBO6OILHO OIICpUpoOBaTh MOHATUAMH, CBA3AHHBIMHU C KOM6I/IH3HI/I$1MI/I TCJI BpallCHUA U
MHOTOI'PaHHUKOB: MHOTOTPaHHHK, BIMCAaHHBII B cepy M ONMUCAHHBIA OKOJO cdepbl, chepa,
BIIMCAaHHAsl B MHOTOI'PAaHHUK WJIM TEJIO BPAILECHHUS;

BBIYKCIISITh COOTHOIICHHS MEXKTY IIOMIAASIMUA TOBEPXHOCTEH U 00bEMaMU IOJJOOHBIX TEJT,
n300pakaTh m3ydaemble (DUTYpPBI, BEITIOIHITH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PHUCYHKOB
MPOCTHIX 00BEMHBIX QUTYpP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TN BPAIICHUS;
U3BJIEKaTh, HMHTEPIPETHPOBAaTh WU NPeoOpa30oBBIBATh WH(POPMALHUIO O NPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTypax, IPEACTABICHHYIO Ha YepTexax U PUCYHKax;

CBOOOJTHO OTIEPUPOBATH TOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATE OII€palluK Hal BEKTOPAMMU,

3a1aBaTh INIOCKOCTh YPaBHEHUEM B IEKaPTOBOM CHCTEME KOOPAMHAT;

pelarb reoMeTpHyYecKHe 3aJadyd Ha BBIYMCICHHE YITIOB MEXKAY HPSAMBIMH M IIOCKOCTSIMH,
BBIYUCIICHHE PACCTOSHUH OT TOYKHM 1O IUIOCKOCTH, B LIEJIOM, Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOJIA NIPH PELICHUHY;

CBOGOIIHO OIICpUpPOBATHL IMOHATUAMHU, CBA3AHHBIMHU C ABHXXCHHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JBMKCHHIA;

BBITIOJIHATh M300PaKCHMSI MHOTOTPAHHUKOB M TeNl BPAIICHUS MPU MapajUIeIbHOM IEepeHoce,
LEHTPAIBHON CHMMETpPUH, 3€pKAIBHONW CHMMETPUH, IIPU IIOBOPOTE BOKPYT IIPSMOMH,
npeoOpa3oBaHus MOT00US;

CTPOUTH CEUYEHHUs] MHOTOIPAaHHUKOB W TEJ BpAIICHUs: CEYEHHs LMIMHIpa (MapajuiesbHO U
NEPICHIUKYISIPHO OCH), CEYEeHHUs] KOHyca (TapajuielbHbie OCHOBAHHIO W MPOXOJSIINE UYepe3
BEpILIMHY), CEUYEHUS 11apa;

UCIIOJIb30BaTh METOJbl TOCTPOCHHMS CEUYCHUIH: METOA CJeNOB, METOJ BHYTPEHHETO
MPOEKTHPOBAHMS, METOJ] TIEPEHOCA CEKYIIEeH TIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUYECCKUE YTBEPIKICHHS;

MPUMEHATh  TeoMeTpuuecKkue  (aKkThl Ui pelIeHns  CTePeOMEeTPHUYecKHX  3ajad,
mpearnojIararonmx HECKOJIbKO MIaroB peiueHusA, €CJIu yCJI0OBUA MIPUMCHCHHUS 3a1aHbl B SIBHOM U
HesIBHOH (opwme;

pemlath 3agayd  Ha JIOKAa3aTelIbCTBO MAaTeMaTHYeCKUX OTHOLIEHHH M HaXOXKACHHUE
TCOMETPHUUICCKHUX BEJIINYNUH,

NPUMEHATh TNPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMBI IIpH
PELICHUN CTEPEOMETPUIECKUX 3a1ad;

NPUMEHATh TOJYYeHHbIE 3HAHWA HA NPAKTHKE: CPaBHMBATh, aHAJIM3UPOBATH M OLICHUBATDH
peajbHbIE CUTYallud, IPUMEHSTh U3yUeHHbIE MOHATHS, TEOPEMBI, CBOWCTBA B IPOLIECCE MTOUCKA
peleHnss MaTreMaThdeckd CQOPMYJIUPOBAHHOW MPOONEMBbl, MOAEIMPOBATH peajibHbIC
CUTyallud Ha S3bIKE T'€OMETPHHU, HCCIIEAOBATh MOCTPOCHHBIE MOJEIHM C MCIOJIb30BAHUEM



TCOMCTPUUICCKUX MOHITUH | TCOpCM, amrapara aJ'II‘€6pBI, peliaTh MPAKTHYCCKUC 3aaydu,
CBA3aHHBIC C HAXOKACHUECM I'COMCTPUICCKUX BCIIMYNH,

UMETh TPEJICTABICHUST 00 OCHOBHBIX OJTalax pPa3BHTHS TEOMETPHHM KaK COCTABHOW YacTH
(byHAaMeHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n NporpaMMbl Bcero Konrpoabusie  IMpakreckue o0pa3oBaTteJibHbIE
padoTsI padoTsI pecypeni
1 BBenenue B crepeoMeTpuio 23 1
5 BsaumMHoe pacnionoxeHue NpsMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh MPSMBIX U TIOCKOCTEH B 3
IPOCTPAHCTBE
4 HepHeHZ[I/IIfyanHOCTB HOPSAMBIX U o5
TUIOCKOCTEH B IPOCTPAHCTBE
5 VTIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuKu 7 1
BexkTops! B mpocTpaHCTBE 12
3 HOBToPeHI/Ie, 0000111eHIE U CHCTeMaTH3alus 5 9
3HAHWN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




11 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBIE
HaumeHnoBanue pa3iesioB U TeM uugpoBbIe
Ne n/m P Konrtpoabnsie  IIpakTnyeckue (1up )
MPOrpaMMsl Bcero o0pa3oBaTe/ibHBIE
padoThI padoThI
pecypcsl
1 AHanuTHyecKas reoMeTpus 15 1
5 [loBTOpeHwme, o606merVIe u 15 1
crcTeMaTH3alusl 3HAHUIA
O6BEM MHOTOTpaHHUKA 17 1
Tena BpamieHus 24 1
5 [To1aayM NOBEPXHOCTH U OOBEMBI 9 1
KPYTIIBIX TEJ
6 JBmxenus 5 1
7 [loBTOpeHwue, 0606H_ICHIiIe u 17 5
cucTeMaTh3alys 3HaHUH
OBLIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE MPaBUIIAa H300pAKEHHS Ha
PUCYHKE INIOCKOCTH, MapallICJIbHBIX ITPAMBIX
(0Tpe3KoB), CepeUHBI OTPE3Ka

KoanyecTBo yacoB

Bcero

KonTpoabubie
padoTsI

IIpakTu4eckue
padoTsI

Jara
U3yYeHUs

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTeJIbHbIE

pecypcbl

[ToHsATHS CTEpEOMETPHH: TOUKA, TpsMasi,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
NpaBuiIa N300paKEeHUs] Ha PUCYHKE
IUIOCKOCTH, TTapaljIeTIbHBIX IPSMBIX
(oTpe3koB), CepeIMHBI OTPe3Ka

[onsaTus: nepecekarolmecs MIOCKOCTH,
MepeceKaronuecs npsmasi v II0CKOCTh;
MOJYIPOCTPAHCTBO
[onsaTus: nepecekaroluecs MIOCKOCTH,
TIepeceKaronuecs npsiMasi v II0CKOCTbh;
MOJTYTIPOCTPAHCTBO

MHuororpaHHUKH, H300pakeHUe MPOCTEHIIINX
NPOCTPAHCTBEHHBIX PHTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHUKH, H300paykeHUe MPOCTEHIINX
NPOCTPAHCTBEHHBIX PHTYD,
HECYIIECTBYIONINX 00BEKTOB

AXCHOMEI CTCPCOMECTPUH U IICPBBIC
CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEpBbIE
CJIEICTBUS U3 HUX




AKCHOMBI CTEPEOMETPHH U MIEPBEIE
cienctBus u3 HuX. CrocoObl 3a1aHus
HPSIMBIX U TUNIOCKOCTEH B IMIPOCTPAHCTBE.
O0603HaueHHS TPSMBIX U THIOCKOCTEH

10

11

UzobpaskeHne ceueHni mUpaMubl, Kyda u
IPU3MBI, KOTOPBIE MPOXOAAT Yepe3 ux peopa.
UzobpakeHne nepecedeHust moaydeHHBIX
IJIOCKOCTEN. PackpanimBanue NOCTPOEHHBIX
CCUEHHH Pa3HBIMHU LIBETAMH

N3obpaxenne cedeHni THpaMUIbl, Kyoa u
MPU3MBI, KOTOpPBIE POXOAAT Uepe3 ux péopa.
U3o0pakeHne nepecedeHust MoayIeHHBIX
IJIOCKOCTEN. PackpammBanue NOCTPOSHHBIX
CEUEHUM pa3HbIMU LIBETAMU

12

13

N3o6paxxeHne ceueHuil nmupamMmuibl, Kyda u
NPU3MBI, KOTOPBIE MPOXOAAT Yepe3 ux peéopa.
N3o6paskeHne repecedeHus MoTyIeHHBIX
IJIOCKOCTEN. PackpanimBanue nNOCTPOEHHBIX
CCUEHHH Pa3HbIMHU LIBETAMH

N3o0paxenne ceueHn THpaMUIbl, Kyoa U
MIPU3MEI, KOTOPBIE TTPOXOJIAT Yepe3 ux peéopa.
N3o0paxenne nepecedeHns oTyIeHHBIX
IJI0CcKOCTe!. PackpamBanue NoCTPOSHHBIX
CEUEHUM pa3HbIMU LIBETAMU

14

15

Mertoz cnefoB ISl TOCTPOCHUS CEUSHUH

MerTopa ciefoB Aj1sl MOCTPOCHUS CEYEHUH.
CBolicTBa nepeceueHuil NpsIMBIX U
IUIOCKOCTEN

16

MeTop ciiefioB Il MOCTPOCHUS CEUSHUH.
CBolicTBa nepeceveHunil NpsiMbIX U
IUIOCKOCTEN




17

ITocTpoeHue ceuenuii B nmupamu/ie, Kyoe 1mo
TpéM Toukam Ha péopax. CoznaHue
BBIHOCHBIX YEPTEXKEH U 3aIiCh IIaroB
MOCTPOCHUS

18

ITocTpoeHue ceuenuii B nmupamue, Kyoe 1mo
TpéM TOoukaM Ha p&bpax. Co3manme
BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MOCTPOCHUS

19

IMocTpoeHue ceueHMit B upaMu/e, Kyoe mo
TpéM Toukam Ha pé€opax. Co3nanne
BBIHOCHBIX YepTeXeil U 3aluCh 11aroB
MIOCTPOEHUS

20

21

ITocTpoenue cedenuii B nmupamue, Kyoe 1mo
TpéM Toukam Ha pé€opax. Co3nanne
BBIHOCHBIX qepTexcei/'I " 3aIlMCh I1aroB
MOCTPOCHUS

[loBTopenue wiannmerpuu: Teopema o
MPOMOPIUOHAILHBIX OTpe3kax. [Tomobue
TPEYroJbHUKOB

22

[ToBTOpeHue mianumerpuu: Teopema
Memnemnas. PacdeTsl B ce4eHUSX HA BBIHOCHBIX
yepTexax. McTopus pasBuTus IIIaHUMETPUN
U CTEPEOMETPUU

23

24

KonTponsHas padora "AKCHOMBI
p p
crepeomerpuu. CeueHus"

B3aumHoe pacnonokeHue NpsiMbIX B
npocTtpancTBe. CKpeuIBaromuecs npsMble.
[Ipu3Haky CKpeMBaOIIMUXCS MPSAMBIX.
ITapamienpHble NpsSMbIE B IPOCTPAHCTBE

25

Teopema o CyllleCTBOBAaHUU U
€JIMHCTBEHHOCTH MPSAMOM MapasiebHON




JTAHHOM MPAMOMN, IPOXOSIICH Yepe3 TOUKy
MPOCTPAHCTBA U HE JIeXkKAIIeH Ha JaHHOU
npsMoi. JleMMa o nepeceueHun
napaieIbHBIX OPSIMBIX MIOCKOCTHIO

26

27

ITapamiensHOCTB Tpex NpsMbIX. TeopeMa o
TpEX MapaIeNbHbIX NpAMBIX. TeopeMa o
CKPELIUBAOIIUXCS IPSIMBIX

[apannensHoe npoexkTupoBanue. OCHOBHbIE
CBOMCTBA NapaJUIENbHOIO IPOEKTUPOBAHMUS.
N3obpaxenne pa3HbIX Guryp B
NapaJyIeNbHON MTPOEKIUU

28

29

30

IleHnTpasbHas mpoeKLus. YToil ¢
COHANPABICHHBIMH CTOPOHAMU. YTOJ MEXKAY
IPSAMBIMU

3agauu Ha 10Ka3aTeIbCTBO U UCCIICAOBAHHE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
NPOCTPAHCTBE

[onsATHs: MapaIeNbHOCTh NPIMOH U
TUIOCKOCTH B TIpocTpaHcTe. [IpusHak
napajyieIbHOCTH IPSMON U INIOCKOCTH.
CBolicTBa MapajIeIbHOCTH IPSMON 1
IUIOCKOCTH

31

I'eomeTpryeckue 3a1aun Ha BBIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapauIeIbHOCTBIO IPSAMBIX U IMIJIOCKOCTEN B
MIPOCTPAHCTBE

32

ITocTpoeHue cedeHus, MPOXOISIIETo Yepe3
JIAHHYIO IPSIMYIO Ha YepTexe U
MapajuiesibHOTO ApYroi npsimoii. Pacuér
OTHOLUEHUH

33

Hapannenbﬂaﬂ MMpOCKIUsA, TPUMCHCHUC AJIA




34

MOCTPOCHUS CEUCHUI KyOa 1
napauenenunena. CeolicTsa
napasulesenueaa u Ipu3Mbl

TTapannensHble miockocTy. [IpuzHaku
MapaieIbHOCTU ABYX IUIOCKOCTEH

35

TeopeMa o0 napajuieIbHOCTU U
€MHCTBEHHOCTH IJIOCKOCTH, IPOXOAAIIEH
yepe3 TOUKY, HE MPUHAICKALTYI0 JaHHOU
IJIOCKOCTHU U CIEJCTBUS U3 HEE

36

CBoiicTBa MapaenbHbIX MIOCKOCTEH: 0
NapayieIbHOCTH NPSMBIX NIEPECeUeHUs IpU
IIEPECEUYCHUH JBYX MapalICIbHBIX
IJIOCKOCTEN TpeThei

37

38

CBoiicTBa MapajueNbHBIX IOCKOCTEH: 00
OTpe3Kax HapauIeIbHbIX MPSIMBIX,
3AKIHOYEHHBIX MEXy MapauIeIbHBIMU
TUIOCKOCTSIMHU; O TIEPECEUCHUH MIPSIMOIL C
ABYM: MapauICJIbHBIMU IIJIOCKOCTAMMA

[MoeTopenue: Teopema [Tudaropa Ha
IIOCKOCTH

39

40

IToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA
CpoiicTBa Ky0a 1 IpsIMOYTOJIBHOTO
napajeenumnesa

41

BoruuciieHre JUIMH OTPE3KOB B KyOe H
IPSMOYTOJILHOM TMapaJuIe/euie e

42

IlepnieHAUKYISIPHOCTD PSIMOM U TUIOCKOCTH.
IIpu3nak neprneHANKYIAPHOCTH MPSIMOH U
IUIOCKOCTH

43

TlepnieHAMKYASIPHOCTH MIPSAMOM U TIJIOCKOCTH.
IIpu3Hak neprneHIuKyIIPHOCTH IPSIMON U




IIJIOCKOCTHU

Teopema o CyllecTBOBaHUHU U
€IUHCTBEHHOCTH MPSMOH, MPOXOSIICH

44 yepe3 TOUKY MPOCTPAHCTBA U
NEePIEHIUKYISPHON K MIIOCKOCTH

45 [InockocTu 1 NepHEHANKYIAPHBIE UM
IpsSMbIE B MHOTOTPaHHHUKAX

46 [InockocTy 1 NepHEeHAUKYISIPHBIE UM
IpsMbIe B MHOTOTPaHHHKAX

47 Ilepnennukynsp u HakinonHas. [Toctpoenue
MEPHEHINKYIAPA U3 TOYKH Ha MPSIMYIO

48 Iepnenaukynsp u HaknoHHas. [locTpoenue
NEePICHIUKYIISIPA U3 TOYKU Ha IPSMYIO

49 Teopema o TpEx meprneHAUKyIIpax (mpsmas
1 oOpaTHas)

50 Teopema o TpEX nepreHANKYIApax (mpsmast
1 oOpaTHas)

51 Yo MeXAy CKpEeIINBAIOIIUMHCS IPSIMBIMU

59 [onck nepneHINKyISIPHBIX TPSIMBIX C
MMOMOMIBIO MEPIICHAUKYIIAPHBIX TI0CKOCTEN

53 OpToroHaibHOE MTPOEKTHPOBAHUE
ITocTpoenue ceuenuii Ky0a, MPU3MBIL,

54 NPaBUIBHOW UPaMHBI C TOMOLIBIO
OpPTOTOHAJILHON MPOEKINH
[locTpoenue ceuennit Kyoa, IpU3MBI,

55 MPaBUILHOW OUPAMUJIbI C TIOMOILIBIO
OpPTOTOHAJILHON MPOEKINH
CuMMeTpHs B TPOCTPAHCTBE OTHOCUTENIBHO

56 mockoctu. [lmockocTr cuMmMeTpuid B

MHOT'OI'paHHUKAax




57

IIpu3nak neprneHANKYIIPHOCTH IPSIMOM U
TUIOCKOCTH KaK CJIEICTBUE CUMMETPUH

58

59

IIpaBunbHbBIE MHOTOTpaHHUKH. Pacuér
pacCTOSIHUI OT TOYKH JI0 TIOCKOCTH

IIpaBuibHbIE MHOTOTpaHHUKHU. Pacuér
paccTosSHUM OT TOUKH JI0 TIOCKOCTH

60

61

CriocoObl OIyCTUTH MEPIECHIUKYIISPHI:
CUMMETpPHS, CIIBUT TOYKH IO MapaJuIeIbHON
npsIMOit

CrBur 1o HenapauieabHON NPsSMOH,
U3MEHEHHUE PACCTOSIHUI

62

63

64

Kontponbhas padora "B3anmuoe
PACHOJIOKEHUE MIPSMBIX M TUIOCKOCTEH B
pocTpaHcTBe"

IloBTOpEeHuE: yroa Mexay IpsIMbIMH Ha
TUIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJIILHOM
TPEYTOJIbHHUKE, TEOPEMA KOCHHYCOB
IToBTOpEHME: yrom Mex Ty
CKPEIIMBAIOIUMHUCS MPSIMBIMHU B
MIPOCTPAHCTBE

65

66

I'eomeTpuyeckne MeTO b BEIYMCICHUS yIiia
MEXy PSMBIMHA B MHOTOIPaHHUKAX
JByrpanssIii yrosu. CBONCTBO JIMHEHHBIX
YTJIOB JBYTPAHHOTO yTiia

67

68

[lepnenukynsapHsie ockocTu. CBOWCTBA
B3aMMHO MEPIEHINKYJISAPHBIX MIOCKOCTEN

[Ipu3Hak neprneHauKyIIPHOCTH INIOCKOCTEN;
TeopeMa O IPSIMOU IepeECEeUeHUs IBYyX
MJIOCKOCTEH MEePIEeHANKYISPHBIX TPETheH
IJIOCKOCTH




69

70

[IpsiMoyronbHBIN Mapauienenunen; Kyo;
M3MEpEHHUs, CBOMCTBA MIPSIMOYTOJIBHOTO
napajenenunena

Teopema o muaroHany IpSMOYTOIHHOTO
napajieienuneia u CIeICTBUE U3 HeE

71

72

73

74

CTepCOMeTpI/I‘IeCKI/IG U MPUKIIAAHBIC 3a1a4Hu,
CBsI3aHHBIC CO B3AMMHBIM PACIIOJIOXKCHUEM
MPAMBIX U IIJIIOCKOCTHU

[loBTOpEeHME: CKpEIMBAIOIINUECS MPSIMBIE,
napajuiedbHbIe TNIOCKOCTH B CTaHAAPTHBIX
MHOTOI'PaHHUKAX

ITapa napamienbHbIX IIIOCKOCTEH Ha
CKpCHIMBAIOIINXCA MTPAMBIX, PACCTOAHUC
MEKAY CKpCIIMBaOIMUMUCA TIPAMBIMU B
MPOCTBIX CUTYALHIX

Paccrostare OT TOYKHM 0 TTOCKOCTH,
paccTosHUE OT MPSAMOI J0 TUIOCKOCTH

75

76

Beluncnenye pacCTOSIHUM MEXy
CKPEIIMBAIOIIUMHUCS NMPSIMBIMHU C TIOMOIIBIO
MEPNEHIUKYIIIPHON TIIOCKOCTH

TpéxrpaHHbIii yroJ, HepaBeHCTBA JUIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOpEMbI KOCHHYCOB M CHHYCOB JIJISI
TPEXTPAHHOTO yIJIa

77

DJieMeHThI C(hepruiIecKoii TeOMETPHH:
TeoJIe3NIeCKIe JHHAN Ha 3emiie

78

79

Kontponbnas padota "Yrisl 1 paccTossHUs"

CucremaTtusanys 3HaHuN "MHOTOTrpaHHUK U
€ro 3J1eMeHTHI"

80

TIupamuna. Bunel nupamun. [IpaBunbHas
nupaMuza




HpI/I3Ma. HpﬂMaS[ 1 HAaKJIOHHAasA MPU3MBIL.

81 1
[IpaBuibHas npu3zma

82 [Ipsimoii mapanienenumnesn, IpsIMOYyroabHbIN 1
napajuiesyienuIies], Kyo

83 Brinykibie MHOrorpanHuku. Teopema 1
Ditnepa
Brinykisle MHOTOTpaHHHKA. Teopema

84 Oiinepa. [IpaBuibHBIE U TOMYTIPABUIIEHBIE 1
MHOTOTPaHHUKHI

85 Kontponbhas pabora "MHororpanHiKH" 1

86 [ToHsiTHE BEKTOpa HA IJIOCKOCTH U B 1
IPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PazHoCTh BEekTOpOB 1

89 [IpaBwiio mapaiienenurena 1

90 YMHOXEHHE BEKTOpa Ha YHCII0 1

91 PaznoxxeHnune BexkTopa 1mo 06asucy Tpéx 1
BEKTOPOB, HE JISKAIMX B OJJHOH INIOCKOCTH

92 CxayisipHOE IPOU3BEACHHE 1

93 Brraunciienue yriia Mexay BEKTOpaMH B 1
NPOCTPAHCTBE

94 IIpocreiimue 3agaun ¢ BEKTOpaMH 1

95 IIpocreiimue 3agaun ¢ BEKTOpaMH 1

96 [pocreiitme 3a1a4u ¢ BEKTOpaMH 1

97 [Ipocreiiiine 3aaun ¢ BEKTOPaMH 1

98 O00011IeHNE ¥ cUCTEMATH3ALU 3HAHWI 1

99 O06o00uieHne U cucTeMaTU3ays 3HaHUK 1

100 HroroBast KOHTpOJIbHAsI paboTa 1




101 Hrorosas koHTpoJbHAs paboTa 1
102 O00011IeHNE ¥ cUCTEMATH3aLMs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuecTBO yacoB DJIeKTPOHHBIE
Ne Jdara uudpoBbie
Tema ypoxka KonTpoabnbie | IlpakTnyeckue
n/n Bcero u3ydeHuss  o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa Ha 1
IJIOCKOCTH U B TIPOCTpaHCTBE"
2 [ToBTOpenue TeMsl "CxansipHoe 1
MIpOM3BEIeHNE BEKTOPOB"
3 [ToBTOpenue TeMsl "Briuncnenue yria 1
MEX/1y BEKTOpaMH B IIPOCTpaHCTBE"
[ToBTOpenue Temsl "YpaBHeHHE TPAMOIt
4 ’ 1
MNPOXOASIIEH Yepe3 ABe TOUKHU"
5 VYpaBHEHHE TIIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTpe3Kax
6 YpaBHEHHE TUIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTpe3Kax
7 BexTopHoe nponsBeneHne 1
8 JIunelinble HEpaBeHCTBA, TUHEITHOE 1
MpOrpaMMHUpPOBaHHUE
9 JInHeliHble HEpAaBEHCTBA, TUHEIHOE 1
MIpOrpaMMHUPOBaHHUE
10 AHaTUTHYECKHE METOJIBI pacdéTa yriia 1
MEXy IPSMBIMH B MHOT'OIPaHHUKAX
11 AHanUTHYECKUE METO/IbI pacuéTa yria 1
MEX/1y ITOCKOCTSIMH B MHOTOT paHHHKaX
12 dopMyJia pacCTOSIHUSL OT TOYKH J10 1
IJIOCKOCTH B KOOpAMHATAX
13 Haxoxnenue paccTosHui OT TOUKH 10 1




IJIOCKOCTH B Ky0Oe

Haxoxnenue paccTosHui OT TOUKH 10

14 TUIOCKOCTH B IPABUJILHON MHpaMue

15 Kontponbnas pabota "AHanmuTHyeckas
reomeTpus"

16 CeueHnst MHOTOTPAaHHUKOB: CTaH/IAPTHBIE
MHOTOTpPaHHUKU

17 CeueHurss MHOTOTPAaHHUKOB: METO/T CJICIOB
Ceuenus MHOI'OI'paHHUKOB: CTaHJAapPTHBIC

18 IJIOCKOCTH, TIEPECEUYCHHUS PSIMBIX U
IIJIOCKOCTEN

19 [TapamienbHble IPSAMBIE U IIJIOCKOCTH:
napajuieTIbHbIe CEeUeHUs

20 [TapamienbHble IPSAMBIE U IIJIOCKOCTH:
pacdéT OTHOIIEHUI

21 [apannenbHbIe TPSMBIE U TIOCKOCTH: YTITBI
MEXY CKPEIIHUBAIOIIUMUCS IIPAMBIMUA
ITepnenaukysipHbIE NPSIMBIE U IUNIOCKOCTH:

29 CTaHJIaPTHBIE MTAPHI IEPIEHIUKYIIIPHBIX
IIJIOCKOCTEW U MPSIMBIX, CHMMETPHH
MHOI'OIr'paHHUKOB

23 [IepnenauKyIsipHbIE NPSMBIE U IUNIOCKOCTH:
TeopeMa o TpexX NepHeHIUKYIIpax

24 [lepnieHUKyISIpHBIE TPSMBIE U TNIOCKOCTH:
BBIYUCJIICHUA JJIMH B MHOTOI'paHHHUKaxX
IToBTOpEHME: TIOIA] I MHOTOYTOJIbHUKOB,

25 dhopMyIIBI TS TTOTIA SN, COOOpaKEHUS
nogoous

26 [ToBTOpeHwue: mIomaTu MHOTOYTOJILHUKOB,

dhopMyIIBI TS TTOIIA S, COOOpaKEHUS




27

28

nogo0us

[ToBTOpEHME: TIIOIIA U MHOTOYTOJLHUKOB,
(hopMyITBI TS TUTOIIA/ICH, COOOpaKCHUS
momoous

Ilnomaau ceyeHUit MHOTOTPAHHUKOB:
IJIOIaIM IOBEPXHOCTEH, pa3pe3aHusl Ha
9acTH, COOOpaKEHUS TI0T00MSI

29

[Inomany ceyeHnii MHOrOrpaHHUKOB:
IUIOINAAN OBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs TOJ00MS

30

31

32

Konrtponbnas pabora "[loBropenue:
MHOTOIPaHHUKH, CEYECHUS MHOTOIPaHHUKOB"
O6béM Tena. OOBEM MPSMOYTOIEHOTO
napasulesienumnea

3amaun 00 yIBOCHUH Ky0a, 0 KBaIpaType
Ky0a; O TPUCEKIIUH yriia

33

CrepeomeTprdeckue 3a/1a4u, CBI3aHHBIE C
00BEMOM IPSMOYTOIILHOTO
napajuiesienuneaa

34

35

ITpuknagHbie 3aa4u, CBA3aHHBIE C
BBIYHCIICHHEM 00BhEMa MIPSMOYTOIIEHOTO
napajienenuIena

OOBEM IIPSIMOIA TTPUMBI

36

CrepeomeTprdecKue 3a/1a4n, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB IPSIMOM MPU3MBI

37

38

[Ipuknanuble 3a1a4u, CBsI3aHHBIE C 00BEMOM
MPSIMOM TIPU3MBI
Brruucnenne 00bEMOB TeI C TOMOIIBIO

onpenenéHaoro uarerpana. OoneM
HAKJIOHHOU MPU3MBI




Brruncienye 00bEMOB TeEJ C IIOMOIIBIO

39 ornpenenéHHoro naterpana. O0bpeéM
MUPaAMHIBI

40 dopmyrna 06béMa mupamuabl. OTHOIIEHE
00BEMOB MTUPaMUJL C OOIIIMM YTIIOM

A1 dopmyna 06béma mupamupl. OTHOLICHHE
00BEMOB TTUPAMU]] ¢ OOIIIM yTIIOM

42 CrepeoMeTpuiecKue 3a1a4u, CBI3aHHbBIE C
00bEMaMK HAaKIIOHHOM MPHU3MBI

43 CrepeoMeTpuiecKue 3a1a4u, CBI3aHHbBIE C
00bEMaMU TUPAMHUIBI
[puknamasie 3a1aun 10 Teme "OOBEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
MPU3MBI

45 [puknagusie 3a1aun 10 Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MMUPAMUIBI

46 [Mpumenenne o6bEMOB. Brunciienue
paccTosiHuS 10 TUIOCKOCTH

47 Konrtponbnas padora "O0bEM
MHOTOTpaHHHKA"
Hunuaapuyeckast MOBEPXHOCTb,

48 00pa3yromue IWIMHAPHIECKOR
MOBEPXHOCTH

49 Hunmunap. [psiMoit kpyroBoil HUIMHID.
Ilnomaas MOBEPXHOCTH IMIIUHAPA

50 Konnueckast moBepXHOCTh, 00pa3yroIIie
KOHHYECKOH nmoBepxHocTH. Konyc

51 CeueHue KOHycCa MIOCKOCTbIO,
napajieqTbHON MIOCKOCTH OCHOBAHUS

52 Yceu€unsiii Konyc. M300paxeHne KOHYCOB U




yCG‘-IéHHI;IX KOHYCOB

[Tnomanp 60KOBOM MOBEPXHOCTH U TOTHOM

53 MOBEPXHOCTH KOHYCa

54 [Tnomank 6OKOBOW MOBEPXHOCTH U TIOJTHOU
MOBEPXHOCTH KOHYyCa
CrepeoMeTprieCcKUe 3a]]a9d Ha

55 JIOKA3aTeILCTBO M BLIUKCIICHHE,
MOCTPOCHUEM CEUYCHUH ITUITUHIPA, KOHYCa
CrepeoMeTpUIeCKUE 3a]]a9 Ha

56 JI0KA3aTeIbCTBO U BBIYHMCIIEHHE,
MOCTPOCHUEM CEUCHHUH UITMH/IPA, KOHYyCa

57 [Mpuknanxble 3a1a4u, CBI3aHHbBIE C
MWIAHAPOM

58 [puknanHble 3a1a41, CBSI3aHHbBIE C
JTHHAPOM

59 Cdepa u map
[Nepeceuenne cdepsl 1 Mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockocTsio. Bua
n300pakeHue mapa
[Nepeceuenne cdepsl 1 Mmapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cepsl miockoctbio. Bun n
n3o0pakeHue mapa

62 VYpaBuenue cdepsl. [Inomans chepsl u eé
yacTei

63 Cummerpus cdepsl U mapa
CrepeoMeTpHuUuecKue 3a1a9u Ha

64 J0Ka3aTeJIbCTBO U BBIYUCIICHHE, CBSI3aHHBIC
co chepoii U apoMm, MOCTPOSHUEM UX
CEUEHHH TITOCKOCTHIO

65 CrepeoMeTprUYeCKHe 331a41 Ha




JIOKa3aTeIbCTBO U BEIUMCIIEHHE, CBI3aHHEIC
co chepoii ¥ mapom, MOCTPOSHUEM UX
CEeUYeHH MIOCKOCTBIO

[Ipuknagasie 3ama4um, CBI3aHHbIE CO Chepoi

66
U IapoM
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,

67 BBIYHCIICHHUS B OKPYKHOCTH, CTaH/IaPTHBIE
moxoous

68 Paznuunple KOMOMHAIIMY TE BPAICHHUS U
MHOI'OIrpaHHUKOB

69 3anaun o Teme "Tena u MOBEPXHOCTU
BpauieHus"

20 3agauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71 KontponbsHas pabora "Tena u moBepxXHOCTH
BpaieHus"

79 O0béM mmmHapa. Teopema 00 00bEME
MPSIMOTO IMIIMHAPA

73 Brruncnenne 00bEMOB TEIN € TIOMOIIBIO
onpenenéHroro narerpaina. O0nEM KoHyca

74 [Tomaayu OOKOBOM U TIOIHOM MMOBEPXHOCTH
KOHYyca

75 CrepeoMeTpriecKue 3a/1a4u, CBI3aHHbIE C
BBIYHCIICHHEM 00BhEMOB IIMIIMHAPA, KOHYCa

76 [puxnagasie 3a1aun o Teme "OOBEMBI U
IJIOTA TN TIOBEPXHOCTEH Ten"
O061BEM mapa u maposoro cexkropa. Teopema

77 00 00béme mapa. [Inomank chepsr.

CrepeoMeTpUyeCKUE 3a/1a4ll, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIIapa, IapoBOTO




78

79

CCIMCHTA U IapOBOr'o CEKTOpa

[pukmnamasie 3a1aun 1o Teme "OOBEMBI
Ten", CBI3aHHBIC C 00BEMOM IIapa u
iomansto chepsl. COOTHOMICHUS MEXTY
IJIOIIAISIMU TIOBEPXHOCTEH U 00bEMaMu
HOXOOHBIX TEJI

[TogoOHBIC TENa B IPOCTPAHCTBE.
N3menenne o0béMa ipu mo00uu.
CrepeoMeTpuyecKUe 3aJa9u, CBI3aHHEIE C
BEIYHCICHHEM 00BEMOB Tell U IUIoMaaeh
MOBEPXHOCTEN

80

KonTponbHas padora "[Tnomanu
MTOBEPXHOCTH B OOBEMBI KPYTIIBIX Ten"

81

JBwkenus npoctpancTBa. OToOpaKeHusI.
JBwxeHus U paBeHCTBO Guryp. Odume
CBOMCTBA JBMKESHUN

82

83

Bupl nBukeHUi: napajisienbHbIi IEPEHOC,
LIEHTpaJbHAsl CAMMETPUS, 3€pKaJIbHAs
CHMMETPHUS, TOBOPOT BOKPYT MPSIMOM

[IpeoOpazoBanus nonoous. [Ipsimas u chepa
Diinepa

84

85

86

reOMeTpI/I‘-IeCKI/Ie 3aga4u Ha IPUMCHCHUC
JABHXXCHHA

Konrponbnas padota "Bekrops! B
npocTtpaHcTse"

Oo6o61maroree mopTopeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 kmaccos,
cucteMaTtu3auus 3HaHuil: "[lapannensHOCTb
MIPSIMBIX U TIOCKOCTEH B MPOCTpaHCcTBE"

87

Oo6o6maromee noproperue 11 mousTuii u
MeToJI0B Kypca reomerpun 10—-11 knaccos,




cucTeMaTu3anus 3HaHuil: "BexTophl B
npocTpaHcTae"

88

89

90

91

92

O6o0matomiee nosropenue 11 noHsTHH 1
MeTo10B Kypca reomerpun 10—11 kmaccos,
cucTeMaTu3anus 3HaHuil: "BexTophl B
npoctpaHcTae”

Oo6o6maromee noproperue 11 mousaTuit u
MeToA0B Kypca reomerpun 10—11 kiaccos,
cucreMarusanus 3Hauuii: "Oopem
MHOTOIpaHHHKA"

Ob6o06maromiee moBToperne 11 moHsATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucremMaruzanys 3Hanui: "OobeM
MHOTOIpaHHHKA"

O6o06maromiee moBroperne 11 moHsATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucreMaru3anys 3Hanui: "Thronaan
MOBEPXHOCTH M O0BEMBI KPYTIIBIX Te"

O6o06matomee noproperre 11 moHATHI U
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucreMaru3anys 3Hanui: "Thronaan
MOBEPXHOCTH M O0BEMBI KPYTIIBIX Te"

93

Wrorosas koHTpoOIBbHAA paboTa

94

95

96

WroroBas koHTpOIbHAS paboTa
[ToBTOpeHme, 0000IICHNE U CUCTEMATH3AIIHS
3HAaHUU
HcTopus pa3BUTHS CTEPEOMETPHUU KaK HAyKU
U €€ poJib B Pa3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

97

Ucrtopust pa3BUTHS CTEPEOMETPUM KaK HAYKU
1 e€ poJb B Pa3BUTHU COBPEMEHHBIX




98

99

HWHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

I/ICTOpI/IH Ppa3BUTUA CTCPEOMCTPUHN KAaK HAYKHU
ueé POJIb B pa3BUTHU COBPEMCHHBIX
WHXCHCPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

Ucropus pazButus ctepeoMeTpun Kak HAyKU

ueé POJIb B pa3BUTHU COBPEMCHHBIX
WHXXCHCPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hctopus pa3BuTHs CTEpEOMETPUH KaK HAyKU
U e€ poJIb B pa3BUTHH COBPEMEHHBIX
HWHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U

101

102

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH
1 €€ poJb B Pa3BUTHU COBPEMEHHBIX
WHXXEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHIA
Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH
U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
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