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HOACHUTEJIBHAA 3AIIMCKA

Hacrosimmas pa6odas nporpamma no I'eomerpun 1uist 11 kitacca cpefneii 001meo0pa3oBaTeIbHOM MITKOJIBI
COCTaBJIEHA Ha OCHOBE:

1. ®enepanbHOro 3akoHa «O06 obpasoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 Ne 273-D3 (¢
M3MEHEHUSMHU U JOINOJIHEHUSAMU, BCTYNUBIIMI B cuity ¢ 13.07 2021).
2. denepanbHOro roCyAapCTBEHHOTO 00pPa30BaTEIbHOIO CTaHIapTa HAYaJIbHOTO 00IIero 00pa3oBaHus

(mpuka3 ot 31.05.2021 Ne 286 MunuctepcrBa npocserienus Poccuiickoit @enepanuu «O0 yTrBep:KIeHUN
(eneparbHOro TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa HAYIBHOTO 001Iero 00pa3oBaHus»,
3apeructpupoBanHblii B Muntocte Poccun 05.07.2021, peructpannonssiii Homep 64100).

3. [Tpukaza Munucrepctsa npocemenns Poccuiickoit @eneparuu ot 09.10.2024 Ne 704 «O BHeceHUN
M3MEHEHUI B HEKOTOpbIe pHUKa3bl MuHucTepcTBa nmpocsenieHust PO, kacaroniuecs gpenepanbHbIX
obpazoBarenbubix mporpamm HOO, OOO u COO» (3apeructpuposan ot 11.02.2025 rona).

4, [Tpukaza MunucrepctBa npocsemenns Poccuiickoit @eneparuu ot 08.10.2025 Ne 729 «O BHeceHUMN
M3MEHEHUI B HEKOTOpbIe IpUKa3bl MuHucTepcTBa npocselenus PO, kacaromuecs gpenepaibHbIX
obpazoBarenbHbIX mporpamm HOO, OO0 u COO» (3apeructpuposan ot 03.12.2025 roma, perucTparmoOHHbIA
Ne84436).

5. [Tpukaza MunucrepctBa npocsemenus Poccuiickoit @eaepamuum ot 10.11.2025 Ne 808 «O BHeceHNMN
M3MEHEHUI B HEKOTOphIe TpHuKa3bl MuHucTepcrsa npocsenieHust PO, kacatomiuecs gpenepaabHbIX
obpazoBarenbHbIX mporpaMmm HOO, OO0 u COO» (3apeructpuposan ot 11.02.2026 rona, perucrparioHHbIA No
85296).

6. [Tpuka3z MunucrepcTBa npocsemenus Poccuiickoit @eneparuu ot 18.05.2023 Ne 371 «O06 yTBep AcHUU
dbenepanbHON 00pa30BaTEIHHOM MPOTPAMMBI CPETHETO 00IIETO 0Opa30BaAHUSI.
7. OcHoBHOM 00pazoBaTeNbHOM IPOrpamMMbl cpeHero obmiero oopazopanuss MAOY Kackapunckoi COIII,

YTBEPKJICHHOU Ha nieqcoBete, mpoTokoa Nel ot 29.08.2025 r., npukazom Ne 681 ot 29.08.2025r., corsiacoBaHHON
Ympasnstomum CoBetom mkoisl 29.08.2025 1. (mpotokos Nel2).

8. VYyeonoro murana MAOY Kackapunckoii COILL, yrBep)xIeHHOTO Ha TeicoBeTe, mpoTokos Nel2 ot
27.06.2026 r., npukazom Ne 432 ot 29.06.2026 1. 1 cornacoBanHOro YnpaniisitoliuM COBETOM IIKOJIbI
29.06.2026 t. (mpotokoia Ne 10).

0. [Tonoxenus 0 paboyux MporpaMMax yduresneu no oopa3oBareabHbIM IporpaMMamM, YTBEPKICHHOTO Ha
nesncosete, mpoTokos Nel ot 29.08.2025 r., mpukazom Ne 637 ot 29.08.2025 r. 1 coriacoOBaHHOTO YTIPaBJISIONIUM
CosetoMm mikoJbl 29.08.2025 1. (mpotokon Ne 10).

PaGouue nporpammbl y4eOHBIX IPEAMETOB, KypCOB JOJKHBI COIEPHKATD:
[TosicHUTENBbHYIO 3aITUCKY.

Cogep:xanue yueOHOTO MpeaAMeTa, Kypca.

[Tnanupyembie oOpa3oBaTenbHbIe PE3yIbTATHI.

TemaTtnueckue mIaHUPOBAHHE.

[ToypouHoe maHupoOBaHHE.

Y4eOHo-MeToAnuecKoe odecrneueHne 00pa3oBaTeabHOro Mmpoiecca.
MartepuanbHO-TeXHHUUYECKOE 0OecreueHrne 00pa3oBaTeIbHOTO MpoIecca.

Nogak~ownE



'eometpust siBisieTcss OAHUM M3 0a30BbIX KypCOB Ha YpPOBHE CpPEIHEro OOIero
o0pa3oBaHusA, TaK KaK OOECHeYMBAET BO3MOXKHOCTb HM3YUYECHMs] IUCLUUIUIMH E€CTECTBEHHO-
HAay4YyHOM HAIIpaBJICHHOCTH M MPEAMETOB TI'yMaHUTapHOro uukia. [Iockonbky mormyeckoe
MBIIJIEHUE, (popMuUpyeMoe NpH U3YYEHUH OOYYArOIIMMUCS MOHSATUHHBIX OCHOB I€OMETPHUH,
IIpY 10KA3aTEIbCTBE TEOPEM U IIOCTPOCHUU LIETIOUKH JIOTUYECKUX YTBEPKIACHUN IIPU PELLICHUN
F€OMETPUUYECKUX 3a/1a4, YMEHHUE BBIABUIaTbh U ONPOBEpPraTh TI'MIIOTE3bl HENOCPEIACTBEHHO
UCIIOJIB3YIOTCSl TIPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3UUECKUX
3a/1au.

Lens ocBoeHUs1 mporpaMMbl yuyeOHOro Kypca «l'eomeTpus» Ha YriyOJIEHHOM YpPOBHE —
pa3BUTHE WHAMBUAYAIBHBIX CIHOCOOHOCTEH OOyYarolmuMXcsl MPU W3YyYEHUU TEeOMETPHH, Kak
COCTaBIIAIOIIECH TNpeaMeTHON obnactu «MaremaTtuka ¥ MHPOpPMaTUKa» dYepe3 olecreyeHue
BO3MOXHOCTH MPUOOPETEHUSI M UCIOJIb30BaHUA OoJiee TIyOOKUX MeOMETPUYECKUX 3HAHUM U
NEUCTBUM, CrieIU(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX IJIS YCIEIIHOTO MpodecCuOHaIbHOrO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKHU.

[IpropuTeTHRIMH 33JJa4aMH Kypca Tr€OMETPUH Ha YIIIyOJIEHHOM YpOBHE, PACIIUPSIONIMMHU
U YCUJIMBAIOIIMMHU Kypc 6a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHue MPEACTaBICHUS O TEOMETPUM KakK 4YacTh MHUPOBOM KyJIbTYypbl U
(dbopMHpOBaHUE OCO3HAHUS B3AMMOCBSI3U FEOMETPUU C OKPY>KAIOIIUM MHPOM;

(opMupoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak O BaKHEHIINX
MAaT€MAaTUYECKUX MOJEIAX, IIO3BOJAIONIMX OINUCHIBATL M M3y4aTb pasHbIC SBICHUSA
OKPY’KaIOLIEro MHUpa, 3HAHWE IOHATUHHOIO alapara o pasueiy
«CtepeoMeTpus» yueOHOIo Kypca reoMeTpHH;

(opMupoBaHuEe yMEHMsI BIaeTh OCHOBHBIMU MOHATHSMHU O IPOCTPAHCTBEHHBIX (purypax
U UX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TE€OpeM, (HOPMYJl U YMEHHE UX MPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI U HAXOJAUTh HECTAHAAPTHBIE CLIOCOOBI pEeLICHMS 3a/1a4;

(opMupoBaHUE YMEHHsS paclo3HaBaTb Ha 4YEpPTEkKaxX, MOJEISIX M B PEATbHOM MHUpE
MHOTI'OTPAaHHUKU U Tejla BpalleHUs, KOHCTPYUPOBATh T€OMETPUYECKUE MOJIEIIN;

(opMupoBaHHE  NOHMMAaHHS  BO3MOXKHOCTH  aKCHMOMAaTHYECKOIO  IOCTPOEHUS
MaTeMaTUYeCKUX TEeOopui, GpopmMHupoBaHHE MOHUMAHHUS POJIM aKCMOMATHUKU IPHU NPOBEIECHUU
pacCyXICHUM;



dbopMupoBaHuE yMEHHUS BIIaJIETh METOJAMH JI0Ka3aTelbCTB M AJITOPUTMOB PEIICHUS,
YMEHUSI UX TPUMEHATh, NPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B XOAE pEIICHUs
CTEpPEOMETPUUECKUX 3aJad M 3aJad C M[PaKTHYECKUM CojepXaHueM, (popmMupoBaHue
NPEACTaBICHU O HEOOXOJUMOCTH JI0KA3aTEeNbCTB MpPU OOOCHOBAaHUUM MAaTEMaTUUYECKUX
YTBEPKICHUN U POJIM AKCHOMATUKHU B MPOBEICHUU JCAYKTUBHBIX PACCYKICHUI;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOydJaromuxcs, IMO3HABATEIbHON AaKTHUBHOCTU, HCCIEAOBATEIBLCKUX YMEHHM, KPUTHYHOCTH
MBIIIUICHUS, UHTEPECa K U3YUCHUIO0 T€OMETPUU;

dbopmupoBaHue (YHKIIMOHATIBLHON TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEU B
peabHBIX KU3HEHHBIX CUTYAIUIX U MPU U3YYCHUU APYTUX YUEOHBIX MPEIMETOB, IPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS PEANbHbIX CHUTYalUid, HCCIEIOBaHUS
MMOCTPOCHHBIX MOJIEJICH, MHTEPIPETAIIUHU MTOJTYUYEHHBIX Pe3yJIbTaTOB.

OCHOBHBIMH COJIEpXKATEIbHBIMU JIMHUSIMU y4eOHOro kypca «['eomerpusi» B 10-11
kaccax sisitorcs: «[IpsiMble M TUIOCKOCTH B MPOCTpaHCTBE», «MHOrorpanHukmny», «Tena
BpamieHus», «BeKTopbl M KOOpPAWMHATHI B TPOCTPAHCTBEY,

«/IBM)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHME «YMETh ONEPUPOBATH TMOHATHIMUY,
pEJIEBaHTHBIMU T€OMETPUHU Ha YTrIyOnE€HHOM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIEpXaTeJIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTHYECKUX YMEHUH
pacmpenensieTcss He TOJNBKO IO COJEp)KaTeIbHbIM JIMHUSAM, HO M MO ToJaM OOy4YeHUs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE TMPEAMETHBIM pPe3yJibTaTaM OCBOCHHS
denepanbHO paboueil MporpaMMBbl, pacipeeIEHHBIM 10 ToAaM 00y4eHHUsI, CTPYKTYPHUPOBAHO
TakuM o00pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPHUHIIMIHAILHBIM BOIPOCAM OOyYaroIIuecs
oOpamaauch HEOJHOKPATHO. DTO TMO3BOJSET OPraHW30BaTh OBJIAJCHHE T€OMETPHUUYECKHUMU
MOHATUSMU W HaBBIKAMHU TOCIIEIOBATENILHO M TIOCTYHATENIbHO, C COOJIIOJICHHEM NPUHIIUIIA
MPEEeMCTBEHHOCTH, a HOBbIE 3HAHUA BKJIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEICTaBICHUN O0YYarOMINXCA, pacIupsis U yrayossis €€, o0pa3yst MIPOYHbIE MHOKECTBEHHBIC
CBSI3H.

[lepexon kK M3y4EHUIO TE€OMETPUN HA YIITYOJIEHHOM YPOBHE MTO3BOJISIET:

co3naTth ycnoBusi s nuddepeHnuanuu oOydeHHUs, TOCTPOCHUS WHANBUIYaTbHBIX
o0pa3oBaTeIbHBIX MPOrpamMM, 00ECIeUUTh YIITYOIEHHOE N3YUeHUE TEOMETPUH KaK
COCTaBIIAIOIIEH yueOHOro mpeameTa «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJODKCHHIO W3YYCHHS MAaTeMaTUKH C YIETOM
BbIOOpa Oymymiei mpodeccun, odOecnedrBasi IPEeMCTBEHHOCTh MEKY OOIINM H
npoeccuoHaTbHBIM 00pa30BaHUEM.

Ha n3yuenue yueOHoro kypca «I'eomeTpusi» Ha yriiyOn€HHOM ypoBHE oTBOaUTCS 204
yaca: B 10 knacce — 102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yvaca (3 yaca B HeJemto).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHOMAaTUYECKOM TOCTPOEHHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U CIAEACTBUS U3 HUX.

B3aumHoe pacronoxkeHue MpsMbIX B MPOCTPAHCTBE: IepeceKarouIuecs,
napajulesibHble M CKpelluBaromuecs: mnpsMble. [Ipu3Hakum CKpemmBaroumxcs
npsiMbIX. [lapaniaenbHOCTh NPSIMBIX U IIOCKOCTEH B MPOCTPAHCTBE: NapasijiesIbHbIe
OpsIMbIE€ B POCTPAHCTBE, MAPATUIEIBHOCTh TPEX MPSAMBIX, MAPAILIEIBLHOCTh NPIMON
U 1iockoctu. [lapamnenbHoe M UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpOoeKTUpoBaHus. IM3o0paxkeHue
buryp B mapasjuienbHON MPOEKIUU. YTJIbI C COHANPABICHHBIMU CTOPOHAMHU, yrOJ
MEX1y MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEH: mapaieiabHble
IUIOCKOCTH, CBOMCTBa napayiebHbIX IUIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH: TETpaj’Ap, Napajliesienune,
IOCTPOEHUE CEUEHUI.

[leprieHAUMKYJIAPHOCTD NPSIMON U IIOCKOCTH: MEPHEHIUKYISIPHBIE MIPSIMbIE B
IOPOCTPAHCTBE, MpsSIMbIE TMapajljielibHble U MEPHEHIUKYISIPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEeHANKYIIPHOCTH NPSIMOM M IJIOCKOCTH, TEOpeMa O HpsIMOH

NEPIEeHIUKYISPHOM TJIOCKOCTH. OproronanbHoe POEKTHUPOBAHUE.
[lepnieHAMKYNIAp U HAKIOHHBIC: PACCTOSTHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  TUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: NPU3HAK  MEPIEHAMKYJSIPHOCTH  JABYX
mIockocTenl. Teopema 0 TpEX NEPIECHAUKYIAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSAMOM U IUIOCKOCTBIO, BYTDAaHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbIl U MHOTOI'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
IBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB WM CHHYCOB JJIS
TPEXTPAHHOTO yIJIa.

MHororpaHHUKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasi M MOJTHAS TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, nOpPSAMOYTrOJBbHBIM — MapajuleNieNuIe] W €ro  CBOMCTBA.
Kparuaiiiiue mnyTd Ha TOBEpXHOCTM MHoOrorpaHHuka. Teopema Diinepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamupa: n-yronbHas mnupamuia,
npaBUiibHasE W yceu€HHas nupamuibl. CBoiicTBa pEéOep M OOKOBBIX TpaHei
MpaBWIbHOM nupaMuibl. [[paBuibHBIE MHOTOTPAHHUKH: NPABUJIBHAS NpPU3Ma U



[IpaBWIbHAs IHWpaMUIa, [paBUJIbHAsA TPEYrojabHAas NUPAMUIAa W I[PABUIIBHBIN
TeTpa’ap, KkyO. IlpencraBineHue o NpaBWIBHBIX MHOTOIPaHHUKAaX: OKTa’Jp,
JNOAEKadAp U UKOCAdIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHUKOB: péOpa, IuUaroHaiu, YIJIbL.
[Inomaas OOKOBOW MOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IJIOAAb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMOM IMPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM  MPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulesienunea, CUMMETPUS MPABWIBHBIX IPU3M, CUMMETPUS NPaBUIbHOU
IAPAMHUJIBIL.

BeKkTophI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABJIECHHbIE U IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpPAMU: CI0KEHUE
U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHME BEKTOpa Ha
yucio. CBONCTBA CIOXKEHHsI BEKTOpOB. CBOKMCTBA YMHOKEHUSI BEKTOpPA HA YHUCJIO.
IlonsaTe KOMIUTIaHAapHBIE BEKTOPHL. lIpU3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuiio mapatenenunena. Teopema O pasIoKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpIHMHATaMH BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJN Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

TeJsia Bpamenust

[loHATHA: TWIMHAPUYECKAsT IOBEPXHOCTh, KOHHWYECKAs IOBEPXHOCTb,
chepudeckass TOBEPXHOCTh, oOOpasyromue TmoBepxHOocTe. Tema BpamieHwHs:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, mmap. BzanmmHoe pacronoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalleHusl Ha MIocKocTh. Pa3BépTka munuHapa u kKoHyca. Cummetpus chepsl u
mapa.

O0béMm. OcHoOBHBIE CcBoOWcTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJIFHOTO Tapajuienenurena u ciaeactBus u3 He€. OO0bEM mpsamMoil u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl U1 KoHyca. O0BEM Imapa M MapoBOTro
CErMeHTA.

KoMOuHanuy Tenm BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAD, ONHCAHHAs OKOJo mwinHApa. llepecedenne cdepsl u Tmmapa ¢
miockocThio. Kacanme mapa u cdepsl miockocTeio. [IoHSATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJIO
BpAICHMUS.

[Tnomans MOBEPXHOCTH LUIMHJpA, KOHYCa, IUIOmaab cepsl U e€ yacTen.
[logoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAAEH MOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnonodusi, romorerus. Pemienwe 3anay Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB M TEJ BPAIllEHUSI: CEUCHUSI IIUTUHIpA
(mapayiieTbHO W TNEPHEHAUKYISIPHO OCH), CEYEHHUs KOHyca (TmapajuielibHbIe
OCHOBaHUIO U TPOXOJIAIIME Yepe3 BEPILIUHY), CEUEHUS 11apa, METOAbl MOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJl BHYTPEHHEr0 MPOEKTUPOBAHUS, METO]| IMepeHoca
CEeKYILEeH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepauuu Haj BekTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YyMHOXEHUS. [IpsmoyronbpHas
cucTemMa KoopJuHatT B rpoctpaHcTBe. KoopaunaTel BekTopa. PaznokeHue BekTopa
no 0Oazucy. KooOpIMHATHO-BEKTOPHBIA METOJ TNpPH PEUICHUH TeOMETPUUYECKHUX
3asay.

J{BMKeHMsI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS U PaBEHCTBO (GUTYP.
OO6mue cBoiicTBa JBWKECHHWH. Buasl IBWKEHUH: TapauieNbHBIA TEpPEeHoC,
[IEHTpajdbHasl CUMMETpPHS, 3€pKajbHasi CUMMETpPHs, MOBOPOT BOKPYT MPSMO.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpakaaHcKoe BOCTIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3UIIMK 00YJAIOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIEayp TPaKAaHCKOTO oOImecTBa (BBIOOPHI, ONPOCHI M JPyroe), YMEHHE
B3aMIMOJICHCTBOBATh C COIHMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHH C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCITUTAHME:

c(hOpPMHPOBAHHOCTh POCCHUHCKOHN TpakIaHCKOW HMIECHTUYHOCTH, YBOKCHHS K
IPOIUIOMY M HACTOSIIEMY POCCUHCKOW MaTeMaTHWKH, IICHHOCTHOEC OTHOIICHUE K
JOCTHKEHUSM POCCUUCKMX MaTEMATHKOB M POCCHICKOW MaTEMaTHYCCKOM IITKOJIBI,
UCIIOJIb30BAaHUE 3THX JOCTIDKCHWHW B JPYrUX HayKaxX, TEXHOJIOTHAX, cdepax
HYKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, cpOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTMDKEHMM HayKu U JIESITeNbHOCTBIO Y4YEHOIOo, OCO3HAaHME
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) acTeTHYeCKOe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1ay, PEIICHUH, pacCyXJACHUH, BOCIIPUUMYHBOCTD
K MaTeMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pu3nyeckoe BocnuTaHHE:

chOpPMHPOBAHHOCTh yYMEHHS TMPHUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
HMHTEpEcax 3J0pOBOro M 6e30macHOro o0pa3a >KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pOBbIO (3I0pPOBOC IHTAaHHE, COATAHCHPOBAHHBIM PEXUM 3aHATHH WU
OTIbIXa, peryisipHas (Gu3ndecKasi akTHBHOCTH), (PU3NUYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUSAX CIOPTUBHO-0370POBUTEITHHON JIEATETLHOCTHIO;

6) Tpy10BO€E BoCIMTAHHUE:

TOTOBHOCTh K TpPYIdy, OCO3HaHWUE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paznuuyHbIM  chepaM  MPOPECCHOHATLHON  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymeld mnpodeccnrn W pPeaTM30BBIBATH COOCTBEHHBIC IKWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO |



caMo00pa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 324 MAaTEMATHIECKON HAITPABICHHOCTH,

7) 3KOJIOrM4ecKoe BOCIIMTAHHIE:

C(OPMHPOBAHHOCTh  JKOJIOTHYECKON  KyIbTYPHI, IOHUMAHHE  BIHSHHS
COIHATbHO-D)KOHOMHUYECKUX TPOIECCOB HAa COCTOSHHE IPUPOJHOM M COIUATBLHOM
CpeJibl, OCO3HAHUE TJI00ATBHOTO XapaKTepa IKOJIOTHUYSCKUX MPOOIeM, OpUCHTAIIHS
Ha MPUMEHCHHME MaTeMaTHYeCKMX 3HAHMU JUIS pEHICHHs 3amad B 00JacTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYIIKOB W OLEHKH HX BO3MOKHBIX
TIOCJIC/ICTBHIA JIJIS1 OKPY’KAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI'0 IO3HAHNS

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOW  TNPAKTUKH, IOHUMAaHHE
MaTeMaTHYECKOW HayKM Kak CQepbl YeTOBEUCCKOW IESITEIBHOCTH, JTAloB €&
pasBUTHS W 3HAYAMOCTH JUIS Pa3BUTHS [MBUIM3ALNAH, OBJIAICHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYECKOH KyIbTypoll Kak CPEICTBOM IIO3HAHUS MHpa,
TOTOBHOCTH OCYIIECTBJISATh INPOEKTHYI0 W HCCIEHOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaAIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TIOHATHI, OTHOLIEHWH MEXAY TMOHATHIMH, (QOPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(]UKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (QOPMYIUPOBaTH U  TPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSITENIBHO J10KA3aTeNIbCTBA MATEMATUUYECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemeHus Yy4eOHOW 3amadd  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbHIOMpaTh  HauboJee MOAXOMAIMA C  y4€ToM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Bba3oBble ncciienoBaTenbcKue AeCTBUA:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHUBOpEUYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHUpPOBATH TUIOTE3Yy, APIYMEHTHUPOBATH
CBOIO NIO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOro 00bEKTa, SIBICHHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIECHUS W BBIBOJLI MO pe3yJbTaTam
OpOBENEHHOTO  HAOIOJIEHUS,  MCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbBIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH JAePUIUTH MHDOpMAIMK, JaHHBIX, HEOOXOAUMBIX JJig OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHOOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH MHPOPMALMIO PA3IUYHBIX BHUJIOB H
dbopm npecTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, TMPEJACTABIATh €€ B Pa3IU4HbIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIE YUeOHbIe JIeiicTBUSA

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHIMU H
HEIIMHA OOIIEHUS, SCHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOAY PCIICHHS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJieMBl, pelracMoil 3ajayd, BBICKA3bIBaTh HJEH, HAIlCJICHHBIE Ha IIOMCK
pEIIeHUs, COTMOCTABISATh CBOU CYXJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
Juajaora, oOHApY)KMBATh Pa3jIMYKMEe W CXOJCTBO TMO3HUIIUHA, B KOPPEKTHOH (opme
(dbopMyITHpPOBATH Pa3HOTJIACHS, CBOH BO3PaKCHHUS;

MIPEJCTARMIATh PE3YyJbTaThl PEIICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIIeI0BaHuUs,
MPOCKTa, CaMOCTOSITEIBLHO BBIOMpPATh (opMaT BBICTYIUICHHUS C YyYE€TOM 3a/aad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaunﬂ:



COCTaBJISITh IJIaH, aJTOPUTM pElIeHUs 3aJa4u, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEU, apryMeHTHUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAIBHBIN HHTEJJIEKT:

BJIAJIeTh  HABBIKAMU  TIO3HABATEIBHOM  pedJeKCMHM  KaKk  OCO3HAHUs
COBEpIIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TpoIllecca W pe3ysibTaTa pPEIICHUS
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH PEIICHUU 3a]adH,
BHOCUTb KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEN U YCIOBUSIM, OOBSICHATh TPUUUHBI
JTOCTHXKEHUST WIIM HEJOCTHXKEHUSI Pe3yJIbTaTOB JEATEeIbHOCTH, HAXOAUTh OLINOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHIUBHUIYaJTIbHOU
paboThl MpU pelIeHHH Y4YeOHBIX 3a7ay, MPUHUMATh II€lb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OpPraHU3AIlMI0 COBMECTHOM paboOTHI, pacIpeieisiTh
BUIBl PabOT, JIOroBapuBaThCs, OOCYXXKIAaTh TMpollecC W pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (0OCYXIeHUs, OOMEH MHECHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBIIOJHATH CBOIO 4YacThb pPabOThl U
KOOPIMHUPOBATh CBOM JEHCTBUS C APYTMMH YJIE€HAMH KOMaHIbl, OLEHUBATh
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yyaromuics Hay9uTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUA MAaTEeMAaTUUECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE DPACTIOJIOKEHHE MPSMBIX B TPOCTPAHCTRBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OMEpPUPOBATh TIOHATHSIMHU, CBSI3aHHBIMH C yIJaMHA B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSIMON WU
TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMH C MHOTOT PAHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (IIpU3MA,
nupamua, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e Kiaccu(UIMPOBaTH  MHOTOTPAHHMKH,  BbIOMpas  OCHOBaHUS  JUIs
KJIacCu(pUKaluu;

e CBOOOJHO OMNEpUPOBATH TOHATUSIMHU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJHSATH napajiebHOe, LEHTPAJIbHOE U OpPTOTOHAJILHOE
IPOCKTUPOBAHUE (PUTYP HA IUIOCKOCTbh, BBINOJHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHUS MHOTOTPAHHHKOB Pa3JIMYHBIMH METOJAMU, BBIMOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIONMIAJM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpu3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUIMU: CUMMETPHUSI B TIPOCTPAHCTBE, IIEHTD,
OCb W TIUIOCKOCTh CHUMMETpPHUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJadyd Ha JOKAa3aTeNbCTBO MaTeMAaTHMYECKUX OTHOIICHUH W
HaXO0XJICHUE T€OMETPUYECKUX BEIMYMH, NMPUMEHSAS] WU3BECTHBIE METOJbI
IpU PEIICHUH MaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

e TMPHUMEHATH MPOCTEHIIME TPOTPaMMHBIE CPEACTBA H  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e U3BJIEKaTh, MpPEOOPa30BbIBATh M HMHTEPIPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NPeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH IIOJYYEHHbIE 3HAHUS HA TNPAKTUKE: CpaBHUBATh U
aHAJM3UPOBATH PEalbHbIE CUTyallUH, NPUMEHSATh NU3YUYEHHBIE TMOHSATUS B
nporecce  IMOWCKAa  pelieHUsT MaTeMaTH4ecKH  C(hOpMYTUPOBAHHON
npoOJIeMBbl, MOJEITUPOBATh pEANbHBIC CUTYallMH Ha S3BIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIETU C UCIOJIB30BAHHEM T'€OMETPUUECKUX
MOHSTHA W TEOpEeM, ammapara aireOpbl, peniath MpPaKkTUYeCKue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTABICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS TEOMETPUM Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonny 11 kiacca oOyuaromuiicss Hay4YuTcst:



CBOOOJHO ONEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHMYECKOH U c(hepuyecKod MNOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
MOJIy4YEHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpAIICHUS: LIWJIUH]IPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (UWIMHAP, KOHYC, cdepa U IIap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpPalllCHHUS;

KJIacCU(UIUPOBATH B3AUMHOE PACTIONOKEHUE C(HEPhl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpPAILCHUA,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUAMH Tell
BpallleHHuss ¥ MHOTOTPaHHUKOB: MHOTOIDaHHUK, BIIMCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpalllCHUs;

BBIUUCISITh COOTHOIIEHUS MEXKIY IJIOMIAIMHU TOBEPXHOCTEN U 00bEMaMu
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOJIHATH (BBIHOCHBIC) TIUIOCKHE
YepTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIUIO O
POCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTrypax, NpPEICTAaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO ONEPUPOBATH MOHITHEM BEKTOP B ITPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPallK HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;
pemaTh TEOMETPUUECKUE 3a7a4l Ha BBIYMCICHHE YIJIOB MEXKAY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUWA OT TOYKH JI0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHUS] MHOTOTPAHHMKOB U Tl BpAIICHHUS TIPH
NapajuyieIbHOM  NEPEHOCE, LEHTPAJbHOM CHMMETPUH, 3€pKaJIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus Mo00us;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB U TEJ BpAICHHUS: CEUCHHUS LIMIMHAPA
(mapanienbHO YU NEPHEHAUKYISPHO OCH), CEUYECHHUS KOHYca (MapaleiabHble
OCHOBaHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHHUSI CEUEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPIKIACHUS;

MPUMEHSITh TeoMeTpudeckre (HaKThl JJIsI PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEAINONAralolluX HECKOJBKO IAaroB pELICHUs, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmate 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATHUYECKUX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHATH MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMM YHUKAI[MOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a]ad;

IPUMEHATh  TOJIYYCHHBIE  3HAaHUA HA  MPAKTUKE:  CpPaBHHUBATD,
AHAIIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYAI[UH, IPUMEHATh N3YUYCHHBIC
MOHSTUS, TEOPEMBI, CBOMCTBA B  IIPOLECCE IOWCKA  PEIICHUS
MaTeMaTH4ecKu  CPOpMYyTUPOBAHHOW  MPOOJEMBI,  MOJEIUPOBATH
peabHbIE CHUTyallUM Ha SA3BIKE TE€OMETPHUHU, HCCIEN0BATH ITOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUECKUX TIOHATUU UM TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/laud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIMYMH;

UMETh TPEJICTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTHUA TE€OMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NPOrpamMMblI Bcero Konrpobibre | Ipaxtiieckue o0pa3oBaTe/IbHbIE
padoThI padoTbl pecypens
1 BBenenue B crepeomeTpuio 23 1
2 B3anMHOe€ pacrionokeHne npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb MPSIMBIX U IJIOCKOCTEH B 8
MIPOCTPAHCTBE
4 [lepneH TUKyYNIAPHOCTD NPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16
6 MHororpaHHUKH 7
7 BekTopsl B mpocTpaHCcTBE 12
8 HOBTOPGHI/IC, 0000111eHIE U CUCTeMaTHU3allHs 5 5
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/nt KonrtpoJbnbie | IIpakTHyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypest
1 AHanuTn4eckas FeOMeTpHs 15 1
9 [ToBTOpEHwUe, 0606mer§e u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTPAHHUKA 17 1
4 Tena Bparenus 24
5 [Tmomaam MOBEpXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBIKeHMS 5 1
7 [ToBTOpEHwUE, 0606meHIEe u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara
HU3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

OcHoBHbI€ NTpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonaTHs cTepeoMeTpun: TOUKa, psAMasl,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapaJlIEIbHBIX MPSIMbIX
(oTpe3koB), cepeIMHBI OTPE3Ka

[TonsTHs: epecekaronuecs MIOCKOCTH,
repeceKaroIuecs npsaMas U MmI0CKOCTh;
MOJTYTIPOCTPAHCTBO

IlonsTHs: MEPECCKAOIHECA ITIIOCKOCTH,
ICPCCCKAOIMUCCA IIpAMad U IIJIOCKOCTDb,
NOJIYIPpOCTPAHCTBO

MHOrorpaHHHUKH, H300paKeHHe
MPOCTEHIIINX TPOCTPAHCTBEHHBIX (PHUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

MHororpaHHuKH, U300paxkeHue
MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIUX 00HEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUU U IIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
cieactBus 3 HUX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEMN B POCTPAHCTBE.
O0603HaueHus NPSMBIX U MJIOCKOCTEN

10

N300paxkenue ceueHnii nupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenne nepecedeHust
MOJTy4EHHBIX INTOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEUEHUN Pa3HBIMU LIBETAMU

11

N3obpaxenue ceueHn MUpaMuIbl, Kyoa 1
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX INIOCKOCTEN. PackpamBanne
MIOCTPOCHHBIX CEUEHUN Pa3HBIMU 1IBETAMU

12

N3obpaxenue ceueHn MIpaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxeHne nepeceueHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaiiBanue
MOCTPOCHHBIX CCUCHHI PA3HBIMHU I[BETAMH

13

N300paxeHune cedeHuit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pEbpa. M3obpakeHue nepecedeHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaiiBanue
MOCTPOCHHBIX CCUCHHI PA3HBIMHU IIBETAMH

14

Meton clieaoB I NMOCTPOCHUA CeUeHUl




15

Mertoz ciefioB 1St IOCTPOCHUS CEUCHUI.
CaoiicTBa nnepeceyeHuil MpsiMbIX U
IIJIOCKOCTEN

16

Mertoz ciefioB 1isi IOCTPOCHUS CEUCHUI.
CBolicTBa nepeceuyeHui MpsiMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEHN U 3aMHCh Iar0B
MTOCTPOCHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YEPTEKEN U 3alHCh IaroB
MIOCTPOECHUS

19

[TocTpoenue ceueHuit B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEW U 3aIlKCh 111aroB
MIOCTPOEHUS

20

[TocTpoenue ceueHuit B mupamue, Kyoe
o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3allUCh IAaroB
MOCTPOCHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
IPONOPIMOHANIBHBIX OTpe3kax. [Tonobue
TPEYTOJIbHUKOB

22

[ToBTopenue mianumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX yepTexax. Mcropus pazsutus
IUIAHUMETPUHU U CTEPEOMETPUHN




23

KonTpoabHag padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacrionokeHue npsmsIx B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKu cKkpemuBaronmxcs
npsMbIX. [lapamiensHble TpsiMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CylecTBOBAHUU U
€IVMHCTBEHHOCTH MPSIMON NapajlIeIbHON
JTAHHOM MPSIMOM, MPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o mepecedeHnn
MapaJUIEIbHBIX IPSAMBIX INIOCKOCTBHIO

26

[TapannensHOCTH TpEX NpsAMBIX. Teopema o
TpEX mapaienbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapanensHOE MPOSKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MApaLICIILHOTO
npoektupoBaHus. M3o0paxeHne pazHbIxX
(duryp B mapamuieabHON TPOSKIINU

28

LenTpanbHas npoekuus. Yroi ¢
COHAIIPABJIIEHHBIMU CTOPOHAMH. YTOJI
MEXKy MPSIMbIMU

29

332[3‘11/1 Ha 10Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B IIPOCTPAHCTBEC

30

IloHsTHs: napaJisieJIbHOCTb HpﬂMOﬁ 151
IIJIOCKOCTH B ITPOCTPAHCTBE. HpI/I3HaK
napalsIeJIbHOCTH HpHMOﬁ 1 INIOCKOCTH.




CpoiicTBa napajijieIbHOCTH IPSIMOM U
IUIOCKOCTH

31

['eomeTrpuueckue 3a1a4u Ha BIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue cedenusi, MPOXOAIIETO Yepe3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeabHOrO Ipyroy npsamoi. Pacuér
OTHOILICHUI

33

[TapannensHas poeKLus, IPUMEHEHNE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napaenenunena. CBoicTa
napajuiesienune1a ¥ Npu3Msl

34

[TapannensHbie mockocTH. [IpusHaku
MapajuiebHOCTH JBYX MIIOCKOCTEMH

35

Teopema o mapannenbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, MIPOXO I
yepes TOUKY, He IPUHAUIekKAIIYIO JaHHON
IJIOCKOCTH U CIIEICTBUS U3 HEé

36

CBolicTBa MapajjieabHbIX IJIOCKOCTEH: O
MapayIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
[IpU NIEPECEUECHUH JIBYX MMapaLIeIbHbBIX
IIJIOCKOCTEHN TPEThE

37

CBoiicTBa napauieabHbIX IIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEXy NTapaJlJIeIbHBIMU
IIJIOCKOCTSIMU; O NIEPECEUEHUH TPAMOIL C
JBYMsI NapaJljIeIbHBIMU IIJIOCKOCTAMU




38

[ToBTOpenue: Teopema [Iudaropa na
TUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a 1 MPSIMOYTOJIEHOTO
napajuleenuIena

41

Boruncnenue JUIMH OTPE3KOB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e

42

[lepneHUMKYISIPHOCTD IPSIMOU U
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MIPSAMOM U
IJIOCKOCTH

43

[TepieHAMKYASAPHOCTH TPSIMOM 1
mwrockoctu. [Tpusnak
MEePIEeHIUKYIIPHOCTH MPSMON U
IJIOCKOCTH

44

Teopema o CyIeCTBOBaHUH U
€IMHCTBEHHOCTHU MPAMOM, MPOXOIAIICH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEeHIUKYIIPHON K IMJIOCKOCTH

45

IInockocTu u NEPpINCHAUKYJIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKax

46

IInockocTu u NEPpUNCHAUKYJIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHAUKYISAp U HAKJIOHHASL.
IlocTpoenue neprneHuKymIspa U3 TOYKU Ha

PSAMYIO

48

[leprieHAMKYISAp U HAKJIOHHASL.




[TocTpoenue nepneHAMKyIIsApa U3 TOYKU Ha
MIPSIMYIO

Teopema 0 TpEX nepneHUKYIIpax

49
(mpsimast u oOpaTHast)

50 Teopema 0 TpEX NepHeHANKYIIApax
(npsimast u oOpatHast)

51 Yroa Mex 1y CKpeIuBarOINMHUCS
MPSIMBIMU
[Touck nepneHIuKyIIpHbIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OproroHajabHOE TPOSKTUPOBAHNE
[TocTpoenue ceueHuit Kyoa, mpU3MBI,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTOHAJILHOM TPOEKITUU
[TocTpoenue ceuenuii Kyoa, MpU3MBI,

55 MPaBUJILHON MUPAMUJIbI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAaHCTBE

56 OTHOCHTEIBHO IJI0CKOCTH. [ nockoctu
CUMMETpU B MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHIMKyISIpHOCTH IPSIMOU 1
IJIOCKOCTH KaK CII€JICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CrniocoObl OIYCTUTh NEPIEHUKYIISAPBIL:




CUMMCTpPUs, CABUT' TOUYKHU 110
NapajuIeIbHON IIPAMOM

61

CaBur 1o HemnapaielbHON MPSMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponeHas padora "B3anmHoe
PAaCIOJIOAKEHUE TPSMBIX H IIJIOCKOCTEN B
npocTpancTae"

63

[ToBTOpEHME: YrOa MEXK1y IPSIMBIMU HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIEHOM TPEYrOJIBHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: yroa Mex Iy
CKPEIIUBAOIIUMHUCA NIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYHCICHUS
yriia MEeXIy MPSIMBIMH B MHOTOI'PaHHUKAX

66

JByrpanubiii yroy. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAHHOIO yria

67

[Tepnienaukynspable miockoctu. CBOKCTBA
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak neprneHAUKYISIPHOCTH
IJIOCKOCTEH; TeopeMa 0 MpsMOi
MepeceyeHusl IByX MI0CKOCTeN
MEePIEHIUKYIISIPHBIX TPETHEH MIOCKOCTH

69

[IpsiMoyrombHbII napaienenunes; Kyo;
U3MEPEHUs, CBOWCTBA MIPSIMOYTOJIBHOTO
napaJiesnenumnena

70

TeopeMa 0 JUaroHaJii npsMoyroJibHOoro




mapajijiejacnuieaa u CICaACTBUC U3 Hee

71

CrepeoMeTprUieCKUe U MPUKIIATHBIE
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
PAacCIOJIOKEHUEM IPSMBIX U INIOCKOCTH

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
rapajuieTbHbIE TUIOCKOCTH B CTaHIAPTHBIX

MHOTI'OrpaHHHUKax

73

[Tapa nmapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIINXCS MIPSIMBIX, PACCTOSIHHUE
MEXAY CKPEUIUBAIOLIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

Paccrosrue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSMOH JI0 TUIOCKOCTH

75

Brruncienue paccTostHul MEX Iy
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO MEPIIEHANKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yTJIa

77

DnemMeHTHI chepruuecKoil FTeOMETPHH:
reoJIe3NYeCcKue JIMHUU Ha 3emiie

78

Koutponsnas padota "Yrisl u
paccrostHus”

79

CucremaTtuzanus 3HaHui "MHOTOrpaHHHUK
U €ro 3JIEMEHTHI"

80

[Tupamuna. Buael nupamua. [pasuibHas
nupamuaa




[Ipusma. IIpsiMas U HAKIIOHHAS IPU3MBI.

81 1
[IpaBunbHas npusma

82 [Ipsimoit napasutenenunern, 1
MPSIMOYTOJIbHBIN MapajieenuIes], Kyo

83 Brimykibie MHOTOrpaHHHKH. Teopema 1
Diinepa
Brimykieie MHOTOTpaHHuKU. Teopema

84 Olinepa. [IpaBuibHbIE U OJYTIPaBUIIbHBIE 1
MHOTOTPaHHUKH

85 KonTponbnas padora "MHororpanHuxu” 1

86 [onsiTne BeKTOpa Ha IIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapannenenurena 1

90 YMHOXEHHE BEKTOpa Ha YHCII0 1
Paznoxenue BekTopa no 6asucy Tpéx

91 BEKTOPOB, HE JIXKAIIHUX B OJTHOM 1
IJIOCKOCTH

92 CkansipHOo€e pou3BeIeHuE 1

03 Beruucnenue yria Mexay BEKTOpaMH B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O06o00611eHe U cucTeMaTH3alMsl 3HAaHUH 1




99 O06o01IeHre U cuCTeMaTU3allus 3HAHUIA 1
100 Wrorosas koHTpoJibHAs paboTa 1
101 Hrorosas xonTpoapHas pabota 1
102 O0o01IeHne U cCHCTeMaTU3allns 3HAHUHA 1
OBIIEE KOJIMUECTBO YACOB I1O 102

[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Mara uu(ppoBbIe
Ne n/m | Tema ypoka Konrpoubublie | IIpakrnuyeckue
Bcero H3yyeHusi | oOpa3oBaTesIbHbIE
padoTbI padoThI
pecypchbl

1 [ToBTOpenue Temsl "KoopauHatsl BeKTOpa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTopenue temsl "CkansipHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl ""Bprunciienne yria 1

MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Tembl "'YpaBHEHHE PAMOIA, 1

MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1

YpaBHEHUE IIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHUE NTIOCKOCTH, HOPMaJlb, 1

YpaBHEHHE IIOCKOCTH B OTPE3Kax
7 BekropHoe mpousBeneHne 1
3 JIuHeiiHbIe HepaBeHCTBA, JIMHEHHOE 1

MIPOrpaMMHPOBAHUE
9 JIuHeiHbIe HepaBeHCTBA, JIMHEHHOE 1

IIPOrpaMMHUPOBaHNE
10 AHanuTHYECKUE METOIBI pacuéTa yria 1

MEXKy MPSMBIMA B MHOTOTpaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1

MEXAY IUIOCKOCTSIMU B MHOTOI'PAaHHUKAX

OpMyJia pacCTOSIHUS OT TOUKH JI0

12 o 1




IIJIOCKOCTH B KOOpAUHATAX

HaxosxieHne paccTossHui OT TOYKH J10

13 IJIOCKOCTH B KyOe

1 HaxoxneHne pacCTOsIHHIA OT TOYKH [0
IJIOCKOCTH B MIPABUILHON TUPAMH/IE

15 KonTtponbHas padora "AHanutuyeckas
reomeTpus"

16 CeyeHHsI MHOTOTPAaHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKH

17 CedeHnst MHOTOTPAHHUKOB: METOJ] CJIEJIOB
CedeHHsI MHOTOTPAaHHUKOB: CTaHapTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IpsIMbIE U MJIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHble IPSIMbIE U MJIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHble IPSIMbIE U MJIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MIPSIMBIMU
[lepnienIuKyNnApHBIEC IPSIMBIE U

29 IJIOCKOCTHU: CTaHJAPTHBIE Maphbl
MePIEeHIUKYISAPHBIX MJIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKyNnApHBIEC TPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHAUKYIIIPaxX

24 [lepneniuKynsspHBIE MIPSIMBIE U




TIJIOCKOCTH: BBIYMCIICHHUA OJINH B
MHOTI'OrpaHHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI JIsI
I0MIAIeH, COOOPAKEHUS 10 100Us

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI AJ1s1
TIJIOIA IeH, COOOpaKEeHUS TTOI00Ms

27

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JIsI
TJT0TIA IeH, COOOpaKEHUS 110100

28

[lnomanu ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIATA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IJIONIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

Kontponbnas padora "IloBTopenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06béM Tena. O0BbEM NPSAMOYTOJILHOIO
napajuieNienuIesa

32

3anaun 00 yaBoeHUH Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpruecKHe 3a1a4u, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaJsiesnenumnena

34

HpI/IKJ'Ia,Z[HLIC 3aaa4u, CBA3aHHBIC C




BBIYHCIICHUEM 00BEMA IPSIMOYTOJILHOTO

napaJiiesenumneaa

35 O0BEM MpsIMOI TPU3MBI

36 CrepeomMeTprieCKue 3a/1a4u, CBI3aHHbIE C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4M, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Broraucierne 00bEMOB TEJ C ITOMOIIBIO

38 onpenenénnoro uarerpaina. Oobém
HAaKJIOHHOHN IIPU3MBI
Breranciieane 00EMOB TEIT C ITOMOIIHIO

39 onpenenénHoro uarerpaita. O0bpém
MTAPaMUIbI

40 dopmyna 06bEMa mupamuapl. OTHOIIIEHNE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

41 dopmyna 06béMa mupamuabl. OTHOIIIEHHE
00BEMOB MUPAMHU/T C OOLITUM yTIIOM

42 CrepeoMeTprYeCKHUe 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHYECKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHMTBI
[Ipuknagaeie 3agaun 1Mo TeMe "OObEMBI

44 Ten", CBSI3aHHBIC ¢ 00BEMOM HAKIIOHHOM
TIPU3MBI

45 [Tpuknanueie 3agauu mo Teme "OO0bEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM MTHPAMHUIBI

46 [Tpumenenne o6bEMoB. Boruncnenue

pacCcToAHUA N0 MIOCKOCTU




KonTpomnsnas padora "O0béEM

47 |
MHOTOI'paHHUKA
Hunuuapudeckasi IOBEPXHOCTD,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTU

49 unuuap. [psamoit KpyroBod HHIIMHID.
[lnomaae MOBEPXHOCTH LIWIMHAPA

50 Konnueckas moBepxHOCTb, 00pa3yromme
KOHMYECKOU noBepxHOocTH. KoHyc

51 CedeHne KOHyca MII0CKOCTBIO,
TapajuieTbHOM MIOCKOCTH OCHOBAHUS

59 Yceuénnblil konyc. U3006paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomane 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomanp 60KOBOI MOBEPXHOCTH U
MIOJIHO MOBEPXHOCTH KOHYCa
CrepeoMeTrpHrueckue 3aa4uu Ha

55 JI0Ka3aTeJIbCTBO U BBHIYUCIICHHE,
MIOCTPOCHUEM CEUCHU IIUIMHIPA, KOHYCa
CrepeoMeTprueckue 3a1auu Ha

56 JI0Ka3aTeNIbCTBO M BHIYHCIICHUE,
MOCTPOCHUEM CEUCHU IIUIMHPA, KOHYCa

57 [Ipuknanueie 3aa4u, CBSI3aHHBIE C
AIHHIPOM

58 [Ipukmnanueie 3aa4u, CBSI3aHHBIE C
[AIHHIPOM

59 Cdepa u map




60

[Mepeceuenue cdepsl u mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. By 1 m300pakeHue mapa

61

ITepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTHI0. Bua u m306paxenne mapa

62

VYpasuenue chepsl. [Inomans chepst u eé
yacTen

63

CummMmerpus cdepsl U mapa

64

CrepeomeTpuyecKHe 3aadyd Ha
JI0Ka3aTeIbCTBO M BBIUMCIICHUE,
CBsI3aHHbIE CO cEPOH U HIapoM,
MOCTPOCHUEM UX CEYEHU TUIOCKOCTHIO

65

CrepeomeTpHuecKe 3a1aud Ha
JI0Ka3aTelbCTBO M BBIYHCIICHUE,
CBsI3aHHBIC CO cpepoi 1 IIapom,
MOCTPOCHHEM UX CEYCHUH TUIOCKOCTHIO

66

[TpuknaaHbie 321241, CBSI3aHHBIE CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTAHIapPTHBIC
noxoous

68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI BpalllCHUA U
MHOT'OT'PpaHHUKOB

69

3agauu nio Teme "Tena u moBepxHOCTH
BpaleHus"

70

3anaun 1o teme "Tena U TOBEPXHOCTH
BpaleHus"




71

KontponsHas pabota "Tenau
IIOBEPXHOCTHU BpalieHus"

72

O0BvéM mmHApa. Teopema 06 00bEME
IpsAMOro NUJIMHApAa

73

Brrunciienne 006EMOB TeI ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
KOHYCa

74

TTimomramm GOKOBOY U IOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHrueckue 3aa4u, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIMHPA,
KOHYca

76

[Ipuknagasie 3amna4uu mo Teme "OO0bEMBI 1
IJION[au MOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 00BEMe mapa. [Tnomans
cdepbl. CTepeoMeTpHUSCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IMapoBOro
CeKTOpa

78

[Tpuknagaeie 3apaun o Teme "OObEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
wionaapio cheppl. COOTHOIICHUS MEKTY
TJIOUIAASIMH TIOBEPXHOCTEH 1 00BEMaMu
ITOJTIOOHBIX Tl

79

[TogoGHbIE Tena B IPOCTPAHCTBE.
N3menenne o0bE€Ma mpu 1mo100uu.
CrepeoMeTpHyuecKUe 3aJjauu, CBSI3aHHBIE C




BBIUHCIICHUEM 00BEMOB TeIl U IIOIAIeH
IIOBEPXHOCTEU

80

KonTponsnas padota "[lnomamm
MTOBEPXHOCTH U OOBEMBI KPYTIIBIX TN

81

JBuxenus npoctpancTBa. OToOpakeHusl.
JIBm>xeHust u paBeHCTBO (uryp. Oo6mme
CBOMCTBA JBMKECHUN

82

Buabl 1BMKeHMIN: TapauienbHbII
MEPEHOC, IIEHTpaIbHast CHAMMETPHS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
MIPSIMO

83

[IpeobpazoBanus mogodus. [psmas u
cdepa Diinepa

84

I'eomeTrpuueckue 3a1a4 Ha IPUMEHEHUE
JBYOKEHUS

85

KonTtponbHas padota "BekTops! B
npocTtpancTae"

86

O6o6matomee noropenue 11 monsaruii u
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMATH3aIMs 3HAHU:
"[TapasnenbHOCTh NMPSMBIX U IIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o6matomee nopropenue 11 monsruii u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHWUH:
"BexTopsl B mpocTpaHcTBe”

88

O6o6maromee nosropenue 11 nouaruii u
MeTOJIOB Kypca reomerpun 10-11




KJIacCOB, CHCTeMAaTH3aIis 3HAHUM:
"BexTopsl B npocTpaHcTBe"

89

O6o6maromee mosropenue 11 nonsruii u
MeT0/10B Kypca reomerpuun 10-11
KJIaCCOB, CHCTeMAaTH3allns 3HAHWH
"O6beM MHOTOrpaHHuKa"

90

O6o6mmaronree nopropenue 11 nousaruit u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMaTH3aIlis 3HAHWH
"O6beM MHOTOrpaHHuKa"

91

O6o6mmaromiee nopropenue 11 nousaruii u
METOJIOB Kypca reomerpun 1011
KJIACCOB, CUCTEMATH3aIMsl 3HAHMIA:
"[Tmommaan NOBEPXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomiee nosropenue 11 mousruii u
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmommaan NOBEPXHOCTH U OOBEMBI
KpyrJibIxX Ten"

93

HroroBas koHTpoJIbHAs paboTa

94

HroroBas koHTpoJibHAs paboTa

95

[ToBTOpEeHME, 0000IICHNE 1
cUCTeMaTH3aIls 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hctopus pa3BUTHS CTEPEOMETPUN KAK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hctopus pa3BUTHS CTEPEOMETPUN KAK
HAyKH! " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

101

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U1 €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOIA
NPOBEPSIeMOro .
00pa3oBaTeIbHOI MPOrpaMMbI CpeIHero 0o1ero oopa3oBaHus
pe3yabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKa, IPsIMasi, JIOCKOCTh
79 [TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIEJCTBHS W3 HUX INPH PEIICHUU
' reOMETPUYECKUX 3a/1a4
73 OmnepupoBaTh TOHATHUSAMH: TAPAJUICIBHOCT U MEPHEHIUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3aMMHOE PACHOJIOKEHHE TPSMBIX U THIOCKOCTEH B
' HPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: TBYIPAaHHBIA YToJ, TPaHW JABYTPAHHOTO YIJIa,
7.5 pedpo IBYrpaHHOIO yIJa, JUHEWHBIN yroi JIBYTpaHHOTO yria, TpagycHas
Mepa ABYI'PaHHOIO yria
76 OnepupoBaTb NOHATHSAMHM: MHOTOIDaHHMK, BBITYKJIBIH M HEBBITYKIIbIHA
' MHOTOI'PaHHUK, 3JIEMEHThl MHOIOI'PaHHUKA, IIPABUIIbHBI MHOTOI'PaHHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHMKOB (IUpamMuzaa, NpuU3Ma,
' MPSIMOYTOJIBHBIN MapajuiesienuIie 1, Kyo)
KnaccupunupoBaTb ~ MHOTOTpaHHMKM,  BbIOMpas ~ OCHOBaHMS — AJs
7.8 Kjaccu(uKanuy (BBIIYKIIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH, NPaBUIIbHBIE
MHOTOI'PaHHUKH, MTPSIMbIE U HAKJIIOHHbIE IPU3MBI, apajlIeJICIUIIE Ibl)
79 OmnepupoBaTb NOHATUAMMU: CEKYLIasl IIOCKOCTb, CEYEHNE MHOTOTPaHHUKOB
710 OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUCHU MHOTOI'PaHHUKOB, HCIIOJIb3Ys
' METO/T CIICTIOB
CtpouTh cCe4YeHHS MHOIOI'PDAHHMKOB METOJOM CIJI€I0B, BBIIOJHATD
7.11 (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB IPOCTBIX O0OBEMHBIX (UTYp:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXJEHHE I'€OMETPUYECKUX BEJIUYMH IO oOpasuam
WIM aIrOpUTMaM, IMPUMEHSSI W3BECTHbIE aHAJMTUYECKHE METOJbl IpU
7.12 pelIeHNH  CTaHJApTHBIX MaTeMaTHYeCKUX 3a7ad Ha  BBIYHMCICHHE
paccTOsIHMM MeXay JABYMs TOYKaMH, OT TOYKH /0 MpPsIMOM, OT TOYKUIO
IUIOCKOCTH, MEX/Ty CKPELIMBAIOIIUMUCS MPIMBIMU
Pemate 3amaun Ha HaXOXXKJEHHE T'€OMETPUYECKUX BEIUYMH MO oOpasuam
713 WIM alroOpuTMaM, INPUMEHSS H3BECTHbIE AHATMTUYECKUE METOJbl INpHU

PCIICHUU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCHIMBANOIIUMUCA HNPSAMBIMU, MCKIY HpHMOﬁ n TIIIOCKOCTEBIO,




MCXKAY IJIOCKOCTAMMU, ABYT'PAHHBIX YI'JIOB

Boruncnsate 00bEMBI U TUIONIAIU TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,

7.14 NUpaMuza) ¢ IpUMEHEHHEeM (OPMYJl, BBIYHCIATh COOTHOIICHUS MEXITY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMu MOJIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATUSIMH: CHUMMETPUsSI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUHN (PHUTYPHI
W3Bnekarp, mnpeoOpa3oBbIBaTh W HHTEPHPETHPOBATH HMHMOPMALUIO O
7.16 IPOCTPAHCTBEHHBIX TEOMETPUUYECKMX (UTypax, MPEACTAaBICHHYIO Ha
yepTrexax U pUuCyHKax
[IpumensaTs reomerpudeckue QaxThl Ui PEIICHUS CTEPEOMETPUUYECKUX
717 3a7a4, MPEANOJararmlluX HECKOJIbKO IIAaroB pPEIIEHUs, €CJIA YCIOBUS
MIPUMEHEHMS 3a/1aHbl B SIBHOU (hopMme
718 [IpumensaTe mpocTedime NporpaMMHBIE CPEICTBA W DIJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBouTE pUMEpHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOTy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAIU3HPOBATH pealbHbIE
CUTYallud U NMPUMEHATh U3ydeHHbIE TIOHSTHS B MPOILECCEe MOUCKA PELICHUS
MaTeMaTH4ecKu c(HOPMYIUPOBAHHOMN MPOOJIEMBI, MOJIEIUPOBATh PeajbHbIE
7.20 CUTYyallMM Ha S3bIKE TEOMETPHH, HCCIICIOBAaTh IOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TEopeM, amnmapara aiareopsl,
pemaTb ~ MpakTHYECKHE  3aJaud,  CBS3aHHbIE C  HAXOXKIECHUEM
reOMETPUYECKUX BEINYNH
11 KITIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPsSIeMOro .
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeIHEro 0011ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHATHUSAMM: IMJIMHAPHYECKAasl IOBEPXHOCTb, OOpa3yrollue
6.1 WINHAPUYECKON TOBEPXHOCTH, IWIMHJAP, KOHMYECKash IOBEPXHOCTb,
o0pasyromiye KOHMYECKON IOBEPXHOCTH, KOHYC, cheprudeckas IOBEpXHOCTh
6.2 Pacnio3naBate Tena BpaeHus (LHUIMHIpP, KOHYC, cdepa U map)
6.3 OOBACHATH C1IOCOOBI MOTYYEHUS TeJ BpallleHUs
6.4 Knaccuduimposars B3auMHOE pacnofiokeHue cepbl U TIOCKOCTH
OnepupoBaTh NOHATUSAMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
6.5 CETMEHTa, IIapOBOM CIJIOM, OCHOBAHME IIIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruucnate  00bEMBI M TUIOHIAJM  TOBEPXHOCTEW TEM  BpaIIEHHS,




TEOMETPUYECKUX TeJI C TPUMEHEHUEM (hopMyIT

6.7

OmnepupoBaThb TOHSATHAMH: MHOTOTPAaHHHMK, BIHMCAaHHBIM B cdepy u
ONMCAaHHBIN OKOJIO cdepsl, chepa, BIHCaHHAs B MHOTOTPAHHUK HIIM TEJO
BpAaLICHUS

6.8

BBIYHCIATE COOTHOMICHUS MEKTY TUIONIAISIMUA TTIOBEPXHOCTEH M 00bEMaMHU
MOJOOHBIX TEN

6.9

N3o0paxats n3ydaembie GUTYpHl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbINOnHATE  (BBIHOCHBIE) IJIOCKME YEPTEXKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BHI CBEpXy, COOKY, CHHU3Y; CTPOUTb CEUYEHHS Tel
BpallleHUs

6.11

W3Bnexatp, WHTEpHpETUpOBaTH U MPeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpPEeACTaBICHHYIO Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GakThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONAralIiuX HECKOJbKO IIArOB PpEHIeHUs, €CJIH YCIOBHS
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHO.]'IHSITI) HeﬁCTBHﬂ CJIOKCHU A BeKTopOB, BBIYHUTAHUA BeKTOPOB nu
YMHO)KEHHUSI BEKTOpa HAa YHCJIO, OOBSICHITh, KaKHMH CBOMCTBAMH OHH
oOmagaror

6.15

[IpumeHsTH MpaBuIIo Napaienenumneaa Npu cI0KeHUH BEKTOPOB

6.16

OnepupoBaTh MNOHSATUSIMHU: JAEKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yrol
MEX1y BEKTOPaMHU, CKaJISipHOE MPOU3BEACHUE BEKTOPOB, KOJIMHEAPHBIE U
KOMILTaHApHBIE BEKTOPBI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB W IIPOU3BCACHUC BCKTOpAa Ha YHUCIIO, YIrolJ
MCXKAY BCKTOPAMH, CKAIAPHOC IIPOU3BCACHHUEC, pacCKIaAblBaTb BEKTOP IIO
JABYM HEKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTh YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTeﬁHlHe TCOMCTPUYCCKHUEC 3a/ladud Ha IMPUMCHCHHUEC BCKTOPHO-
KOOPAUMHATHOI'O METOAAa

6.20

Pemars 3amaum Ha J0Ka3aTEIbCTBO MaTEMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuIcHun CTAaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHSITL HpOCTeI\/'IH_II/Ie IMPpOrpaMMHBIC cpeactea MU DJICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMCTPUYICCKUX 3a1a4

6.22

HpI/IBOI[I/ITL MMPUMCPLI MATEMATHYCCKUX 3aKOHOMepHO0TeI:I B IIpUpoac u
JKHU3HU, paCllO3HABAaTh POSABIICHUC 3aKOHOB I'COMETPUU B HCKYCCTBC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HA MPAKTUKE: aHAJIU3UPOBATH PCAJIbHLIC




CUTyallMM U NPUMEHATh U3YUYEHHBIE IIOHATHUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTU4ecKu cHhopMyarpoBaHHON NPOOIEMBI, MOJECTUPOBATh pealIbHbIC
CUTyallUM Ha $3BIKE T'€OMETPUH, HUCCIENO0BATH IIOCTPOCHHBIE MOJIECIH C
WCIOJIb30BAHMEM T€OMETPUUYECKHX TOHATHH M TEOpeM, ammapara aiareopsl,
pemiath  NPAKTHUYECKUE  3a/Jadd,  CBS3aHHBIE C  HAXOXKJIECHUEM
F€OMETPUYECKUX BEJIMYNH




INPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcCHOBHbBIE MOHATUS CTEpeOMETpuM. Touka, MpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 006 aKCHOMATHYECKOM MOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUN U
CIIEICTBUS U3 HUX

7.2

B3anMHO€ pacnosnokeHHne npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJICIbHbIE
n CKpCIIMBAONIUCCA  IIPSAMBIC. Hapaﬂnem,Hocn, MNpAMBIX U MIOCKOCTEH B
MPOCTPAHCTBE: TNapajuielIbHbIE TMPSAMbIE B MPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
MpsAMBIX, MNapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMU
CTOPOHAMH, YrojJ MEXKIy NPAMBIMU B MpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA MapajulelIbHBIX IUIOcKocTed. [lpocreiimume
MPOCTPAHCTBEHHBIE (UTYPHl HA TUIOCKOCTH: TETpadqp, KyO, Mapasienenumne,
MOCTPOEHUE CEYEHUH

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TIUJIOCKOCTU:. TNCPHCHAWKYIAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE MapajiesibHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U TUIOCKOCTH, T€OpEMa O MPSIMOM MEPHEHIUKYIIPHOM
IUIOCKOCTH. YTJIBI B MIPOCTPAHCTBE: YroJl MEXy MNPsIMOM U TJIOCKOCTHIO, TBYTPAHHBII
yroJi, JIMHEHHBIN yroJl AByrpaHHoro yria. [lepneHauKyssp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MIOCKOCTH, IPOEKIUs GUTryphl Ha
II0CKOCTh. [lepneHauKyIIpHOCTh TIOCKOCTEH: NMpU3HAK MEPHEeHIUKYIIPHOCTU ABYX
mwiockocteit. TeopeMa o TpEX meprneHIuKyIspax

74

[loHsiTHE MHOTOTrpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: nN-yromnbHas
npu3Ma, TpaHd W OCHOBaHHUS IPHU3MBI, MpsiMasi M HAKJIOHHAs MPU3MBI, OOKOBas U
MOJIHAs TIOBEPXHOCTH Mpu3Mebl. [lapamnenenunen, npsMOyroiabHBIN Mapaienenumne]] u
ero cpoiictBa. [lupammna: N-yromnbHas mupamuja, TpaHH M OCHOBAHHUE MUPAMMIBL,
OOKOBasi M TMOJIHAS TOBEPXHOCTh MUPAMHJIBI, MPAaBWIbHAS W yCEUEHHAs MHUpaMUIA.
DOneMeHTbl NpuU3Mbl H  nupamuibl. [IpaBuiibHBIE MHOTOTPAaHHHKHU: TIOHSTHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, TMpaBWIbHAs TMpU3Ma M MpaBWIbHAS MHUPaMHUJA,
MpaBWJIbHAS TPEYroJibHASI MMUpaMKIa U MIPaBUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUJIBHBIX MHOTOTPAHHMKAX: OKTas’Ap, JAoAeKarap H ukocayapyrue CeueHus
MPU3MBI U TUPAMUIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEeMEHTHI CUMMCETpUN B nupamMmujax, MnapajielICIuIeaax, MpaBHUJIbHBIX
MHOT'OI'paHHUKax

7.6

Brlunciaenue »1eMEHTOB MHOT'OT'PpaHHUKOB! pe6pa, JAuaroHajin, Yribl. [Inomanp
OOKOBOM TOBCPXHOCTHU U MOJTHOM IMOBECPXHOCTHU HpHMOﬁ MPU3MBI, IJIOIAAb OCHOBaHHf/'I,




TeopeMa 0 OOKOBOH MOBEPXHOCTH MPSAMO TTpu3Mbl. [lnomans 60k0BO# MOBEPXHOCTH U
IIOBEPXHOCTH IPABUIIBHOM MUPAMUIBI, TEOPEMA O IUIOIIAANA YCEUYEHHOU NMHUPaMUIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TooOHbIe Tenma B mpoctpancTBe. COOTHOIICHUS MEXY IIOMIAIIMH OBEPXHOCTEH,
00BpEMaMHU IO JOOHBIX TENT

11 KJIIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas NOBEPXHOCTh, 00pa3yroliie MWINHIPUYECKON MOBEPXHOCTH, OCh
HUJTUHIPUYECKON ToBepXHOCTU. [{unmmHAp: ocHOBaHMS M OOKOBasi MOBEPXHOCTH,
o0pa3sytoias u 0Ch, TIIOIaAb OOKOBOH U MOJTHOM MOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yrolye KOHUUECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: ocCHOBaHWME M BeplIMHA, OOpasyromas U OcCh,
omaas OOKOBOW M TOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3yrolue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: meHTp, paanyc, AHaMeTp, TUIOMAAb MOBEPXHOCTH cepbl. BzanmHoe
pacroyio)keHue chepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIonans
chepsl

6.4

N300paxkenue Ten BpalieHus Ha INOcKoCcTH. Pa3BépTka nuiuHapa U KOHyca

6.5

KomOunaruu ten BpaiieHusi 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAaHHAS] B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6bEme. OcHOBHBIC CBOWCTBAa 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapajuIesIeuIieia u cliecTBUS U3 He€. OObEM IIMITMHIPa, KOHYCA.
O06bEM 11apa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY TIOMIASIMHU IIOBEPXHOCTEH,
00BpéMaMHU ITOJOOHBIX TET

6.8

Ceuennsi nunuHapa (mapajuiebHO W TMEPHEHAUKYISIPHO OCH), CEYEHHS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

Bektop Ha muockocth M B npocTtpaHcTBe. CII0)KEHHE W BBIYUTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuino napamnenenunena. Pemenue 3anad, CBS3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCHUCTBUI C BEKTOpaMU

6.10

HpﬂMOYTOJILHaSI CUCTCMaAa KOOpAWHAT B TIPOCTPAHCTBC. KOOpI[I/IHaTBI BCKTOpA.
HpOCTCﬁHIHG 3alauu B KOOpAWHATaXx. Yron MCXKAY BCKTOpaMH. CKaJ'IprHOC
MIPOU3BCIACHUC BCKTOPOB. Brruncienue YIJIOB MEXKAY MNpAMBIMU U TINIOCKOCTAMMH.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTO IpH pCHICHUN T'COMETPUICCKUX 3aJia4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K MPeIMEeTHBIM Pe3yJIbTATAM 0CBOEHHUS
NpPOBePsieMOro | OCHOBHOI 00pa3oBaTe/bHOI NPOrpaMMBbl cpeHero oo1ero
TpeOoBaHus o0pa3oBaHus

Brnagenne Merogamu JIOKa3aTeNbCTB, AJITOPUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
o0paTHO€ M TPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOJAUTH IMPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJbB30BATb MCTOM MaTeMaTHYEeCKOU WHAYKIOHH;
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXACHUA IIPU PCIICHUU 3a/1a4, OLICHHUBATH
1 JOTUYECKYI0  TMPaBWIBHOCTh  PAcCYKJCHUH; yMEHHE OIEPUPOBATH
IMOHATUAMU: MHOKCCTBO, IMOAMHOKCCTBO, OII€pAllUM Had MHOXCCTBAMU,
YMEHHE WCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SBJICHUH W NIPU PEIICHUU 3a]1a4, B TOM
qHciIe U3 IPYTUX YYEOHBIX MPEIMETOB; YMEHHE ONEPHPOBAThH MTOHITHIMHU:
rpad, cB3HBIN rpad, 1epeBo, UK, rpad Ha MIIOCKOCTH; YMEHHUE 33/1aBaTh
¥ OIUCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOIB30BaTh rpadbl mpu

PEIICHNH 3ada4

YMeHue onepupoBaTh MOHATUSAMH: HATypaJbHOE 4YHCIO, LIEJI0€ YHUCIIO,
CTEIEHb C LIeJIbIM I0Ka3aTesieM, KOPEHb HATypalbHOM CTENEHH, CTENEHb C
palMOHAIBHBIM TI0KA3aTeNIEM, CTENEHb C JACHCTBUTEIbHBIM IOKa3aTeleM,
JgorapupM UuCIa, CHHYC, KOCHMHYC M TaHI'€HC IPOM3BOJILHOIO 4YHCIIa,
OCTaTOK IO MOJYJI0, PALMOHAJIBHOE YHUCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATYpalbHbIX, ILEJbIX, PALHOHAIbHBIX, JEHCTBUTEIbHBIX
2 YuCceNl; YMEHUE UCI0JIb30BaTh IPU3HAKU JI€IMMOCTH, HAMMEHBIINN 0OLIHi
JIeTUTEeNh W HauMeHbllee ofllee KpaTHoe, aiaroput™ EBkiupa npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMM TMO3UIIMOHHBIMH CHUCTEMAMHU
CUHCIJIEHUS; YMEHHUE BBINOJIHATH BBIYUCICHNE 3HAUEHUH U peoOpazoBaHUs
BBIPQKEHUI CO CTemeHsMU M Jiorapupmamu, npeodpa3zoBaHus IpoOHO-
pallMOHANBHBIX ~ BBIPAKEHMI; YMEHHME  ONEepHpOBaTh  MOHSTHSIMU:

noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MeTI/I‘-IGCKaSI nporpeccust, TCOMETPUUCCKAA




nporpeccusi, OECKOHEYHO YOBIBAIOIIAas T'€OMETPHYECKasi IPOTPECCHs;
YMEHME 3a/1aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO
PEKYppEHTHBIX (OopMys; yMEHUE ONEpUpOBATh MOHATUAMU: KOMILIEKCHOE
YHCII0, CONpPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJIYJIb M apryMEHT
KOMIUIEKCHOTO  4Hchia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKass U anreOpanyeckas); YMeEThb
IPOU3BOJIUTH apU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMU;
NPUBOJIUTH TPUMEPHI HCIIOJIF30BAaHMS KOMIUIEKCHBIX YHCEIT; OTIEpUPOBATH
MOHATUSAMHU:  Marpuna 2%X2 wu  3X3, ONpemenuTeNb  MaTpHIB,

FGOMeTpI/ILIeCKI/H\/JI CMBICJT ONIPCACIIUTCIIA

YMeHHne onepupoBaTh NOHATUSAMHU: DPALMOHAJIBHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOrapupMUUYecKrue, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSMH: TOXIECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHKe, YypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMa YPaBHEHHM W HEPABEHCTB, PAaBHOCHUIBHOCTh
YpaBHEHUM, HEPABEHCTB MW CHUCTEM; YMEHHE peniaTb YypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C TOMOIIBIO PA3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl C MapaMeTpoOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, WX CHUCTEMBI JUISl PELICHUS MATEMaTUYECKUX

3a/1a4 ¥ 3a71a4 U3 pa3IMuHbIX 00JIacTel HAyKH U peallbHOM KH3HU

YMeHue omnepupoBaTh MOHATHSAMHU: (QYHKIMS, UYETHOCTb (PYHKIIHH,
HEPUOJUYHOCTh (YHKIHMHU, OrPAHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbLIEE 3HAYCHUS
(GyHKIIMM Ha TPOMEXKYTKE, HempepbiBHAs (DYHKIUS, aCUMIITOTHI rpaduka
(GbyHKIMM, TIepBasi U BTOpas MPOW3BOJHAS (DYHKIUU, T€OMETPUUYECKUI U
(u3nueckuif CMBICT TPOU3BOJHON, MEpPBOOOpa3Hasi, OIpeaeIEHHbIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMNOTOTHI Tpaduka (QyHKIUU; yMEHHE
BBIUHCIIATh  MPOU3BOAHBIE  CYMMBI, IPOU3BEICHHS, YacTHOIO U
KOMITO3UIIMHN (PYHKIMI, HAaXOOUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GYHKIMHM; YMEHHE HaXOJUTh MPOU3BOJHBIE JIEMEHTAPHBIX (PYHKIIHIA;
YMEHHE WHCIONb30BaTh MPOU3BOJAHYIO JJs UCCIeNOBaHHUS (QYHKIIUMH,
HaXOJWTh HAWOOJbIINEe M HAUMEHBIIHME 3Ha4eHHUs (QYHKIUI; CTPOUTH
rpauky MHOTOYJICHOB C HCIIOJIb30BAHHMEM alllapara MaTeMaTH4YeCKOTro
aHalM3a; TPUMEHSTh TMPOU3BOAHYIO [UISI HAXOXKICHHS HAWIYUIIEro
pelieHuss B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-?PKOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOoJuTh Iiomaau u 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HUHTCTpalia; NpUBOAWUTL IMPUMEPLI MATCMATHUYCCKOTO MOACIUPOBAHUA C

oMoIIbI0 AU epeHITnATBHBIX YPaBHEHHIA

YMeHue onepupoBaTh MOHATUSAME: TpaduK QyHKIUHN, oOpaTHas (QyHKIuS,
KOMMO3ulusl (pyHKIMA, JMHEHHAs QYHKIUSA, KBaapaTudHas (QyHKIHA,
panmoHanbHas (YHKIUS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKuMu, oOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIWHU, TOKa3aTelbHas M
norapupmuueckas (yHKIUU; yMEHHE CTPOUTh TpaduKd HU3YyYCHHBIX
GyHKUMH,  BBINONHATH  mpeoOpasoBaHuss  rpadukoB  (QyHKUIHWH,
WCTIONB30BaTh TPAapUKH ISl M3YY4EHHUS TPOIECCOB M 3aBUCUMOCTEH, TpH
pelIeHny 3ajad W3 JPYruxX Y4eOHBIX TPEAMETOB W 3a/1ad U3 pealbHOU
KU3HU; BBIpAXaTh (OpMylTaMu 3aBUCHMOCTH MEXAYy BEIWYHMHAMU;
WCIIOJIb30BaTh CBOMCTBA M rpa@uku (YHKIMHA JUIsl pelieHHs] ypaBHEHUH,
HEPaBEHCTB W 3a/a4 C TapaMeTpamH;, H300pakaTh Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPABHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJa4ydl pPa3HBIX THIOB (B TOM 4YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JIBIKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HaJIOTH, 33a4id U3 OOJacTH YNpaBJICHHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHHS, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HCCIENOBaTh IOJYYEHHOE pelIeHue u
OIICHUBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB, YMEHHE MOJAEITUPOBATH
peaibHbIE CUTyalldd Ha $S3bIKE MAaTEeMaTHUKH;, COCTaBISITh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33/1a4M, UCCIIEIO0BAThH
IOCTPOCHHbIE ~ MOJEIM C  HUCIOJIb30BAaHMEM  ammapaTta  ajareopsl,

UHTEPIPETUPOBATH MIOJIY4EHHBIH pe3ynbTar

YMeHue onepupoBaTh MOHATUSIMU: CpelHee apupMeTHUecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Ha0Opa; yMEHHUE H3BIEKaTh, MHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTpa)arolIyl0 CBOWCTBA peajbHBIX MPOILECCOB U SBICHUH; MPEICTABIAThH
UHGOPMAIIMI0O C TOMOIIBI0 TaOMUIl W JMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKkux
METOJIOB U DJIEKTPOHHBIX CPEACTB; rpahuyecKu MUCCIeA0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C MOMOIIBIO JUarpaMm pacC€ruBaHUs U JIMHEMHOMN perpeccun

YMeHue OoIepupoBaTh IMOHATUSMM: CIIYYaWHBIM ONBIT M CIy4alHOE

COGLITI/IG, BCPOATHOCTH cnyqaﬁHor 0 CO 6BITI/I}I; YMCHHUEC  BBIYUCIIATD




BEPOATHOCTh C MCIOJB30BaHUEM TpadUUeCKUX METO/0B; TNPUMEHSATh
(GopMyNBl CIHOKEHHUS W YMHOXEHHS BEpPOATHOCTEH, (OpMyNy MOIHOMH
BEpOATHOCTH, Gopmyny beprHymnn, komOuHATOpHBIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; yMEHHE OIEepPUPOBATH
NOHATUSMH:  CIlydailHas BEJIIMYMHA, pACHpelesicHHe BEPOSITHOCTEH,
MaTeMaTH4eCKOoe OXUAAHWE, ANUCIEPCUS M CTaHIAPTHOE OTKIOHEHHE
CIIyYaifHOH  BENWYHMHBI, (YHKIMU  paclpeiefieHus W  IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX paCIpeIeICHUN ISl PEIIeHUs 3a7ay;
3HaKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; YMEHHE TIPUBOJUTH TIPUMEPHI MPOSBICHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSX, yMEHHE
OTIEPHPOBATH MOHIATHUSMHU: COUYETAHWE, NEPECTaHOBKA, YHCIO COYCTAHHH,
YHCIO  TEepPecTaHOBOK; OwHOM  HblOTOHA;  yMeHHE  NPUMEHSTH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS UIS PEIICHUS 3a/1ad; OlECHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHII; COCTABIISATh BEPOSITHOCTHYIO MOJIECTH U

MHTEPIIPETUPOBATH MTOJTYYEHHBIN PE3yabTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, INIOCKUM yroJl, IByrpaHHbIN
yroJ, TpEXTPaHHbIM Yroj, CKpelluBaloluecs npsMble, NapamlieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSIMBIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIy IUIOCKOCTSIMH; YMEHHUE HCIIOJIb30BaTh MpPU PEHICHUH
3a/a4 U3ydeHHbIe (PaKThl U TEOPEeMbl IUIAHUMETPUU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTH MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBI0O TEOMETPUYECKUX MOHSATHA W BEIWYHMH, pelaTh

CBs3aHHBIC C HUMHU ITPAKTUYCCKUC 3a/1a9n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpHI,
MHOTOI'PaHHMK, MPAaBUJIbHBIII MHOTOIPAaHHUK, CEYEHHWE MHOTOTpPaHHUKA,
Ky0, mnapamienenunes, Opu3Ma, OUpamuaa, (urypa U TOBEPXHOCTh
BpallleHHs], LUMIMHJIpP, KOHYyC, wmap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTU NHPAMUBI, IMPHU3MBI, KOHyca, IWINHApa, 00BEM KyOa,
OpSMOYTOJIBHOTO TMapajuleNienuIesa, HUpaMuabl, MPU3MbI, LWIMHJIPA,
KOHyca, Il1apa, pa3BEpTKAa MOBEPXHOCTH, CEUEHUS KOHYca M LMIMHJpA,

nmapaluieJIbHbIC OCH WX OCHOBAHHIO, CCYCHUC 1Iapa, IIJOCKOCTD,




Kacaromasicsi cdeppl, LIWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTU
BpAILEHUsA, UX CEUYCHHUsI, B TOM UYHUCIIE C MIOMOUIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHSTh CBOMCTBA T€OMETPUYECKUX (UTYp, CaMOCTOSATEIHEHO
(bopMynHpOBaTh OIpeaeSICHHs] U3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(ukanuioo ¢uryp 1mo
pa3IMYHbIM TpPU3HAKAM, BBINOJHATE HEOOXOJUMBbIE JOINOJHUTEIbHbIE

TTOCTPOCHUS
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YMeHne onepupoBaTh TMOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHbI TIEPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHuEe M0A0OMs, TOAO0OHBIE (UTYPHI; YyMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYpPBHI, B TOM YHCIE B TPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPU
pelIeHN: 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEIUYMHBI (JTMHA, YroJ,
oAb, 00bEM) MpU pElIeHUU 3a7ad U3 JIPYrux y4eOHbIX MPEIMETOB U
U3 peaJbHOM JKHU3HM, YMEHHUE BBIYHCIATH TE€OMETPUUYECKUE BEMUYUHBI
(nmuHa, yrom, mmiomanb, OOBEM, IJIOMIATL TOBEPXHOCTH), HCIOJIB3YS
M3y4YeHHbIE (POPMYNIBI M METOJbI, B TOM YHCIE: IUIOMAgh MOBEPXHOCTU
MMUPaMUJIbI, TIPU3MBI, KOHYCa, IUJIWHIpPA, IUIOMAab cdepbl; 00bEM Kyoa,
MPSIMOYTOJIbHOTO TMapaileNienuneaa, MUPaMHIbl, MPU3MbI, LUIUHIPA,

KOHYCa, Il1apa; yMEHHE HaX0AUTh OTHOLIEHHE 00BbEMOB MOJIOOHBIX (PUTYp

12

VYmenune OIICPHUPOBATL IIOHATHUAMU: IPAMOYIrOJibHad CUCTCMAa KOOPIAWHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BEKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, PA3JI0OKECHUEC BEKTOpa II0 6a3Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUC, YIOJI MCKAY
BCKTOpaMHU; YMCHHC HCIIOJIb30BATh BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO

UL pCHICHUS TCOMCTPUYICCKUX 3aaY U 3a/ia4 APYrux y‘Ie6HBIX npeamMEeToB

13

YMeHue BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOIUTH MPUMEPHI MATEMAaTUUYECKUX

OTKPBITUHA POCCUMCKOM U MUPOBOM MaTEMaTU4YECKON HAYKU




HEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMbIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BEIYUCICHUS
11 Harypanbshbie u nienblie uncna. [IpusHaku 1enMMocTy HebIX YUcel
12 Paunonanbubie  umcna. OOBIKHOBEHHBIE U JCCATHYHBIE JIpOOW, IPOIICHTHI,
' OECKOHEYHBIE TIEPHOIUYECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypalbHOM cTeneHu. J[eHcTBUS ¢ apupMeTHUECKUMU
' KOPHSIMH HaTypaJIbHOU CTETIeHN
14 Crenens ¢ nenbiM nokazateseM. CTeneHs ¢ palloHaIbHBIM NoKa3aTeneM. CBoiicTBa
' CTETICHU
15 CuHyC, KOCMHYC M TaHTE€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucina. JlecaTudHble U HATYpaJbHbIE JOrapupMbl
JlefictBuTenbHble  yucia. Apudmernueckue omnepanuu ¢ JICHCTBUTEIHHBIMU
1.7 yrcnamu. [Ipubnuxénnble BEIUNCICHHUS], TpaBUia OKPYTICHUS, TPUKUAKA U OIIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeoGpazoBanue BLIpAXKEHHI
19 KoMruiekcHbie unca
2 YpaBHEeHHS U HEPABEHCTBA
21 Lenble 1 1poOGHO-pallMOHANBHBIE YPAaBHEHUS
2.2 HppauroHaibHbIe YPaBHEHUS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbIe U TOTapUPMUUECKUE YPAaBHEHUS
25 Lenble 1 1poOHO-pallMOHATBHBIE HEPABEHCTBA
2.6 HppauroHansHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapUPMHUUECKHIE HEPABEHCTBA
2.8 TpuroHomeTpruecKkrue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpPaBEHCTBA U CUCTEMBI C TTapaMeTpamMu
211 Martpuiia cucTeMbl THHEHHBIX ypaBHeHUN. OnpeaenuTeb MaTPUITbI
3 DOyHKIUY ¥ TpapuKu




Oynkius, crnocoObl 3amanus (ynkuuu. ['padux ¢ynkuuu. Bzanmuo oOparHbIE

3 ¢ynkuuu. Yéthsie u HeuéTHble PyHkuuu. [leprnognueckue GyHKIUU
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymm ¢yHkomu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymbl U1 MUHUMYMBI (yHKnud. HawmOosibliee W HawMEHbIIEE 3HAYEHHE
(GyHKIMU HAa IPOMEXKYTKE
33 CreneHHass (yHKIMS C HAaTypaJbHBIM W IEJbIM moka3ateneM. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOPHSI N-0il CTeTeH:
3.4 Tpuronomerpuueckue GyHKINH, UX CBOICTBA U TpapuKu
35 [TokazarenbHas u gorapupmMuyeckas yHKIIUU, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnroTsl rpaduxkoB QyHkuui. CpoiictBa  QyHKIMA,
' HETPEPBIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aIaHUs ITOCIIEA0BATEIHLHOCTEN
3.8 Apupmerrueckas u reoMeTprueckas nporpeccun. opmyina CII0KHBIX POIIEHTOB
4 Hauyasa MaTeMaTH4ecKoro aHarm3a
4.1 [IpousBonnas pynkuuu. [IpouszBogHbIE 37I€eMEHTAPHBIX PYHKIUI
[IpuMeHeHne MNPOM3BOAHOM K HCCIENOBaHHUIO (PYHKIMH Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxoxaenne HanOoOJbIIero 1 HAUMEHBUIETO 3HaueHUs (QYHKIUH Ha
OTpe3Ke
4.3 IepBooGpasuas. Muterpan
5 MHoecTBa U JIOTHKA
5.1 MHO3K€eCTBO, Onepaiuy HaJl MHOXkecTBaMu. [luarpammel Ditepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATUCTHKA
6.2 BeposTHOCT
6.3 KomOunaTopuka
7 T'eomerpus
7.1 ®urypsl Ha MWIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOTOrpaHHHKH
74 Tena u MOBEPXHOCTH BpalLlEHUS
7.5 KoopauHaTs! U BEKTOPBI
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