MYHULMIAJILHOE KA3EHHOE OBIIEOBPA30BATEJIbHOE YYPEKIEHHE
«TAJIMUKASI CPEJIHSASI OBLLUEOBPA30BATEJIbHAS LUKOJIA Ne 55»
(MKOY «TAJIMUKAS COLL NeS5»)

[TPUHSATO VYTBEPXXJIEHO
Ha nenarornyeckoM coBeTe Jlupexiop
MKOY «Tanuukas COLL Ne 55» «Tam COIII Ne 55»
[Tporokon Ne 1. / ' /M.B.KoHiokoBa
Ot 28.08.2026r. a3 Ne 2808-10x
ot 28.08.2026r.
PABOYAS ITPOT'PAMMA

(ID 11168887)

yueOHoro npeamera «I'eomerpus. Yriy0JieHHbIH YPOBEHb)

11t ooydarommxesa 10 — 11 kimaccoB

Tanuna,2026



HOACHUTEJBHASA 3AIINCKA

["'eomeTpus sBiIsIETCSl OJHUM U3 0230BBIX KypCOB Ha YPOBHE CPETHETO OOILEr0
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yY€HUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IIPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[TockonpKy J0THYECKOE MBILIUIEHUE, (POPMHUpPYEMOE IPU U3YUEHUHU 00YHAIOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PU3MUECKUX 3aa4.

Llenp ocBOEHHUSI MPOrpaMMBbl y4eOHOTro Kypca «I'eomMeTpush» Ha YyriIyOJIEHHOM
YPOBHE — pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEH 00YyYaIONINXCcs IPU U3YICHUN
TEOMETPUU 4Yepe3 00ECIEeUeHHEe BO3MOMXKHOCTH MPUOOPETEHUS M HCIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUUECKUX 3HAHUM U JEHCTBUM, CIEIU(PUYHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoPecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJauaMHu Kypca T€OMETpPUHM Ha YriayOJIEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SBJISIOTCS:

pacUIMpeHNEe PEICTABICHNUS O TEOMETPUN KaK YaCTU MUPOBOM KYJIBTYpPBI U
(bopMUpOBaHNE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMupOBaHHE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMAaTHYECKMX MOJEINSX, MO3BOJIAIOLIIMX ONUCHIBATH M HM3ydaTb
pa3HbIE SBJICHUS OKPY>KAIOIIEr0 MUPa, 3HAHUE MOHATUIHOIO amniapara 1o pa3iery
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dopMHpOoBaHWE  yMEHHUS ~ BJaJA€Th  OCHOBHBIMM  MOHATHUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(opMupOBaHHE YMEHUSI pacliO3HABaTh Ha YEPTEKaX, MOJEINIAX U B PEAIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJIEIIN;

(opMupOBaHHE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO MOCTPOCHHUS
MaTeMaTHUYECKUX TEeOpHil, GopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TPU
IIPOBEJICHUHU PACCYKJICHUN;

(opMHpOBaHKE YMEHUS BIIAJIETh METOAAMH JO0KAa3aTeIbCTB U aJrOPUTMOB
pelieHus, YMEHHUsI UX MPUMEHSITh, IPOBOJIUTh JOKA3aTEIbHbBIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJady C MNPAKTUYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
000CHOBaHMU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MTPOBEICHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE U COBEPILICHCTBOBAHHE WHTEIJIEKTYalIbHBIX W TBOPYECKHUX
COCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHUM, KpUTUIHOCTH MBIIUIEHUS, HUHTEpPECAa K U3YUEHUIO TEOMETPUU;
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(dopmupoBanre (yHKIIMOHATIBLHOW T'PAMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHUSI PAClO3HABATh TMPOSBICHUS T'C€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEAJbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIep>KAaTEIbHBIMU JIUHUSAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBmsarorca: «lIpsMble W IUIOCKOCTM B IIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl UM  KOOPAWHATHL B
MPOCTPAHCTBE», «J|BMIKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo @I'OC COO TpeboBaHMEe «yMETh ONEPHPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TE€OMETPHUH HA YIITyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJIEp>KaTENbHBIM JHHHUIM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensercas He  TOJbKO  T0
coJiep KaTeNIbHBIM JIMHUSM, HO U 110 TojaMm oOyueHus. Cojaepikanue oopa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTaMm ocBoeHusi denepanbHoi padoueit
MpPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBLHBIM BOIIPOCAM 00yYarouuecs
oOpalianuch HEOJAHOKPAaTHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMHU MOHATUAMH U HABBIKAMU MOCJIEIOBATEIBHO U MOCTYMATENbHO, C
cOOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00YJaIOMINUXCS, PACIIUPAS U YIIyOssis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4EHHIO TEOMETPUH Ha YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i auddepeHnmanuu  oOydeHUs, OCTPOCHHS
WHANBUAYAIBHBIX  00pa30BaTENbHBIX MpOrpaMM, oOecredynTh YriyonéHHoOe
U3Y4YeHHUE T€OMETPHUH KaK COCTaBISIONIEH yueOHOro mpeamera «MaTeMaTukay;

MOJITOTOBUTH OOYYAIOIMIMXCA K TMPOJODKCHUIO H3YYEHUS MAaTeMaTHKU C
yaéToM BbIOOpa Oynmymied mpodeccuu, obOecnednBas MPEEeMCTBEHHOCTb MEXKIY
o0uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «l'eomerpusi» Ha yriayOJ€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 vaca B Heaento), B 11 kmacce — 102
yaca (3 4aca B HEJIETO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHUS ~ CTEpeOMETpUHM. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacrnonokeHue mnpsMbIX B IPOCTPAHCTBE: IIEPECEKAOLIUECH,
IapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CKpemmBarommnxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
u 1iockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJUIEIbHOTO MPOEKTUpOBaHUs. I300paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapaliebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, HapajuieienuIe,
MMOCTPOEHUE CCUCHU.

IleprieHIMKYISAPHOCTD IPSAMOM U INIOCKOCTH: NEPIICHIUKYJIAPHBIC IPSIMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 MIIOCKOCTH, MPOEKIUS (PUTYPBI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEN: TPU3HAK MEPIEHAUKYIIPHOCTH ABYX ILTOCKOcTeR. Teopema o TpéEX
MEPIICHINKYIISPAX.

Yribl B POCTPAHCTBE: YroJl MEXAY NPSAMOW M IIJIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBOICTBA IUTOCKKUX YTJIOB MHOTOTPAaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIA.

MHoOrorpaHHuKH

Buapel MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenumer, TpsAMOYTOJIBHBIN NTapaJljIeIeUne] U ero ceorictea. Kparyanme
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaAMUIBL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NpaBUJIbHAs NpHU3Ma W MpaBWIbHAs NUPaMHUJA,
npaBUJIbHAs TPEYTOJIbHAS MUpaMUAa U paBUIIbHBIN TeTpasap, kyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCAdP.

Brrunciienre 53J1eMEHTOB MHOTOTPaHHUKOB: pEOpa, aUaroHa v, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMON MPHU3MBI,
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IUIOIIA/Ib OCHOBAHMA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Mbl. [Lnomans
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MUPaMHJIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOU TUPAMU/IBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJIEMEHTbl CUMMETPUU  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napaJuIeenuIe d, CUMMETPUS TNPABWIBHBIX IIPU3M, CHMMETpHUS IPABUIBHON
UpaMUIbl.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBoicTBa CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsamoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3pb MEXIAy KOOpAMHATAMH BEKTOpA H
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKkTopamMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KITACC

Tesa Bpamenus

[loHsATHA: UIWIMHIPUYECKAs TOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTD,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTe. Tema BpalueHwus:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepbl
U IJIOCKOCTH, KacaTeabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHUs Ha
mockocTh. Pa3BépTka unnmuapa u konyca. Cummerpust chepsl U mapa.

O0bEéM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME
OpsIMOYTOJIBHOTO Mapajienenuneaa M ciueactsus u3 He€. OObEM mnpsMoil u
HAKJIOHHOM MpU3MBbI, WIMHAPA, MUpaMHUIbl U KoHyca. OOBEM HIapa U 1MapOBOTO
CErMEHTA.

KomOuHanuu Tenm BpaiieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BmucaHHas B
HWIMHApP, ONHCaHHAas oOkojo wwinHapa. Ilepeceuenne cdeppl u 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHHK WJIH TEJO
BpalICHUS.

[Imomaar MOBEPXHOCTH IUIMHIpPA, KOHYCA, TJIOMAab chepbl U €€ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILUIONMIAACH IMOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeleHue 3amauy Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPaHHUKOB U TEJ BPAIICHUS: CEUCHUSI LIUITUHAPA
(mapayyienbHO M MEPNEeHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuielibHble
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPILIHHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
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CEUEHUI: METOJ| CIE0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpeHOCa
CEKYIIIEH TIIOCKOCTH.

BeKkTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpanctBe. Omnepauuu Hajal BeKTOpaMHu. BekTopHoe
YMHOXKE€HHE BEKTOpOB. CBOICTBA BEKTOPHOTO YyMHOXEHMS. [IpsiMoyrosbHas
cCHUCTEMa KoopAuHAT B mpocTpaHcTBe. KoopanHaTel BekTopa. Pa3noxkeHne BeKTopa
o 6azucy. KoopauHaTHO-BEKTOPHBIM METO/I MPU PEIICHUH T€OMETPUUYECKHUX 3a/1a4.

/IBMKeHUsI B IPOCTPAHCTBE

JiBrxenus mpoctpancTBa. OtobpaxkeHus. J[BMKEHUS UM PaBEHCTBO (PUTYD.
OO6uue cBoiicTBa JBWXKEHUH. Buabl JBMKEHUN: TapaluielbHbIA MEPEHOC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMsI YYEBHOI'O
KYPCA «'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTD IPAXKIAHCKOM MO3UIIMU 00YUAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
rpaXaaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHMWE JYXOBHBIX LIEHHOCTEH POCCUICKOTO HapoJia, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAS JCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy IeHUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaAHKE:

c(hOPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYECKHE 3HaHUSA B
WHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, PEryispHas (u3ndecKass akKTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpynoBoe BociMTaHUE:

TOTOBHOCTh K TpPYAYy, OCO3HAaHWE IICHHOCTH TPYIOJIOOUS, HHTEpeC K
pazmuuHbiM  chepaM  NPOodEeCCHOHAIBHOM — NESATEIBLHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATh COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TIPOTSIKEHUU BCEU J>KU3HM, TOTOBHOCTh K aKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HaMpPaBJICHHOCTH;

7) 3K0JIOrHYeCcKOoe BOCIIUTAHUE:



c(hOPMHUPOBAHHOCTh SKOJIOTMYECKOW KYyJIbTYPhl, TOHWMAaHHUE BIUSHUS
COITMATILHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPUPOJHON M COIMAIbHOM
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHMMAaHNUE MaTEeMAaTHIECKON
HAyKHU KaK cepbl 4eTOBEUSCKOM IeITeILHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHUSL IUBUJIN3AIINH, OBJIAJICHUE SI3bIKOM MAaTEMATHUKUA U MAaTeMaTUYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeqbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHUA

ba3oBble jJornyeckue 1eicTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC NMPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /1J1s1 0000LIEHMS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN34;

BOCIIpUHUMATh,  (OpPMYyIUpOBaTh U  MpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPULATENbHbBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHS
B (pakrax, JaHHBIX, HAOIIOJACHUSIX U YTBEPKIACHUSX, Mpejaratb KpUTEpUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHNIA;

JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKHU, AEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO I0KA3aTENbCTBA MATEMATHUECKUX YTBEPKACHUIA
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CHOCOO pemieHus ydeOHOM 3amaud (CpaBHHMBATh HECKOJIBKO
BapHaHTOB PELLIEHUs, BHIOMPATh HauOoJIee MOAXOISAIINN C YIETOM CAMOCTOSITEIILHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS,
dbopMynaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIINUI0, MHEHHUE;

IPOBOJUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, IBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, IIPOLIECCAMU;
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CaMOCTOSTENLHO (HOPMYIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
NPOBEAEHHOTO  HAONIONCHUS, WCCICIOBAHUS, OICHHUBATh  JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIlecca, a TaKXKE BBIIBUTATH
MPEIOJIOKEHHUS O €TO PA3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH 1eUIIMTH HHPOpPMAIIHH, JaHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BBIOMPATHh HHPOPMAIIUIO U3 HCTOYHUKOB PA3ITUYHBIX THUIIOB, AHAIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO Pa3TUYHBIX BUIOB U (HOpM
IPECTaBICHNUS;

CTPYKTYpUPOBaTh MH(OpPMAIIHIO, TPEACTABIATh €€ B pa3iMuHBIX (hopmax,
WLTIOCTPUPOBATH TpaduvecKH;

OILICHUBATh HaAEKHOCTD uHdopMaIuu o CaMOCTOSITENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIC Y4eOHbIe JeHCTBHS

Oo0wmenue:

BOCIPUHUMATh U (POPMYJINPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U IIMCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUs II0 XOIy peEUIeHUs 3aJauyu,
KOMMEHTHPOBATH IOJTYyYECHHBIN pE3yJIbTaT;

B X0/ie OOCYXJI€HHs 33J]aBaTh BOIMPOCHI 10 CYIIECTBY OOCYKIa€MOH TEMBI,
npoOJeMbl, pelaeMod 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pEelIeHNsl, COIOCTABIIATh CBOM CYXKACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHl PEIICHUS 3a4a4M, DKCIIEPUMEHTA, UCCIIEN0BaHU,
IPOEKTa, CaMOCTOSTENIBHO BbIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE HeiiCTBHS

Camoopranusamnus:

COCTaBJIATH IJIaH, AJITOPUTM pPEIISHUs 3aJ1aud, BBIOUPATh CIIOCOO pEeIIeHUsI C
YIETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIA HHTE/IEKT:

BJIQJIETh HaBBIKAMU  TO3HABATEIBLHONW  peduieKCMM Kak  OCO3HaHMS
COBEPIIIAEMBIX JECUCTBUU M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI TIpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1auH;



MPeBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auHu,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHHBATh COOTBETCTBUE PE3yiIbTaTa IEJIU U YCIOBUSAM, OOBSICHATH IPUUNHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JICSITEIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MIOHUMATh W UCIIOJIb30BaTh NMPEUMYILECTBA KOMAHAHOW U WHIWBHYyaIbHON
paboThl TpU pemIeHWH Y4eOHBIX 3a/4ad, MNPUHUMATh LEJdb COBMECTHOU
JeSITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThHI, pacHpenessTh
BUJIBI pa0OT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yIbTaT paboThl, 00001IATh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B IPyNIOBBIX GopMax paboThl (00CYkAeHHs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThI M1 KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTMMH YI€HaMU KOMaH/1bl, OIEHUBATh KAUECTBO CBOETO BKJIaJIa
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca oOyyaromuicst HAyquTCs:

. CBOOO/IHO OIEPUPOBaTH OCHOBHBIMU IMOHITHSIMH CTEPEOMETPUM IPH
pelIeHNH 3a7a4 U IPOBEACHUN MaTEMAaTHUYECKUX PAaCCYKICHHH;

. MPUMEHSATH AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PELICHUU
TrEOMETPUYECKUX 3a/1a4;

. KJacCUu(UIMpPOBAaTh  B3aMMHOE  pACIOJNIOKEHUE  MPSIMBIX B
IIPOCTPAHCTBE, IUIOCKOCTEM B NPOCTPAHCTBE, NPSAMBIX W IUIOCKOCTEH B
POCTPAHCTRBE;

. CBOOOJTHO ONEPHPOBATH TOHATHUSIMHU, CBS3aHHBIMH C YIJIAMH B
MIPOCTPAHCTBE: MEKIY MPSIMBIMU B TIPOCTPAHCTBE, MEXIY MPSAMOHN M TUIOCKOCTHIO;

. CBOOOTHO OTIEpUPOBATH MOHSATHUSIMH, CBSI3aHHBIMU C
MHOTOTpaHHUKAMU;

. CBOOOJTHO pacro3HaBaTh OCHOBHBIE BUJBI MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua, NpSMOYTOJIbHBIN TTapajuiesenunes, Kyo0);

. Kiaccu(uIpoBaTh MHOTOTPAHHHWKH, BBIOMpass OCHOBAHMS IS
KJIacCU(UKAIINH,

. CBOOOJHO OTEPUPOBATh IOHATHUSIMH, CBS3aHHBIMH C CCUYCHHEM
MHOTOT'PaHHHUKOB TUIOCKOCTBIO;

. BBITIOJIHATHh ~ IMapajuleIbHOE, IICHTPAJIbHOE ©  OPTOTOHAJILHOE

MPOEKTUPOBaHUE (UTyp HA TUIOCKOCTb, BBIMOJHATH H300paxkeHus Guryp Ha
IUIOCKOCTH;
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. CTPOUTh CEUEHHUS MHOTOTPAHHUKOB PAa3IMYHBIMH  METOJaMH,
BBITIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB TPOCTHIX OOBEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y;

. BBIYHCIIATh TUIONIAJM TIOBEPXHOCTEM MHOTOIPaHHUKOB (TIpHU3Ma,
nupamuza), FeOMETPUYECKUX TEJ ¢ IPUMEHEHUuEM HopMy;

. CBOOOJTHO OIEpPUPOBATH MOHATUSMHU: CHUMMETpPUS B TIPOCTPAHCTRBE,
HEHTP, OCh U IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (DUTYPHI;

. CBOOOJ/IHO ONEPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIIUMU BEKTOPaM U
KOOpJAMHATaM B IPOCTPAHCTRE;

. BBITIOTHSATD JICUCTBUS HaJl BEKTOPaMHu;

. pemaTh 3aJayd Ha J0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOIICHUH U

HaxXO0XACHUC TCOMCTPUYCCKUX BCIWMYWH, NPUMCHAA HN3BCCTHBIC MCTOAbI IIPpH
PEIICHUN MAaTCMATUUYCCKUX 3a/1av ITOBBIMNICHHOI'O 1 BLICOKOI'O YPOBHS CJIOKHOCTH,

. MPUMEHSTh TPOCTEHIINE IPOTrpaMMHBIE CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

. U3BJIEKATh, MPEOOPa30BbIBATh U MHTEPIPETUPOBATH MH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPe/ICTABICHHYIO Ha YepTekKax U
PUCYHKaX;

. NPUMEHSTh TMOJYYEHHBIE 3HAHWA HA TMPAKTHUKE: CpPaBHUBATh U

aHAIM3UPOBATh PEAIIbHBIE CUTYALlUH, IPUMEHSTh U3YyYEHHBIE NTOHATHUS B IIPOLIECCE
MOMCKA PEIICHUS MaTeMAaTHYECKH C(POpMYIMPOBAHHON MPOOIEMBI, MOAECIUPOBATH
peanpHbIE CUTYallMM HA SI3bIKE T€OMETPHU, HCCIIENOBATH MMOCTPOCHHBIE MOJEIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajareopbl, pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYNH;

. UMETh MPEJCTABICHUS 00 OCHOBHBIX ATanax pa3BUTUS F'€OMETPHUH Kak
COCTAaBHOM yacTu (yHAaMEHTA pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiaacca oOyyaromuiicst HAy4uTCs:

. CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C ITUJIMHAPUYECKOH,
KOHUYECKON U ChepruecKOi MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MOTYUYEHUS;

. ONEpUpOBaTh TMOHATUSIMH, CBSI3aHHBIMH C TeJlaMUd BpallCHHUS:
UJIMHAPOM, KOHYCOM, chepoii U Iapom;

. pacno3HaBaTh Tena BpalleHus (IIMHAP, KOHYC, chepa W Imap) u
OOBSCHATH CIIOCOOBI TIOJIYYCHHSI TEJT BPAIICHUS;

. KJIacCCU(UIIMPOBATH B3AUMHOE PACIOIOKEHUE CPephl U MIIOCKOCTH;

. BBIYHCIIATH BEIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ1 BPAIICHUS,

00BEMBI M IUIOMIAJM TIOBEPXHOCTEH MHOTOIDAaHHHUKOB M TEJ BpallleHUs,
rE€OMETPHYCCKUX TEJI C MPUMEHEHHEM (HOPMYIL;
. CBOOOJIHO ONEPUPOBATH MOHITHSIMHM, CBSI3aHHBIMA C KOMOHWHAIIMSIMH
TeJ BpalleHWs W MHOIOTPAHHHMKOB: MHOTOTPaHHMK, BIHMCAaHHBIM B chepy u
OIMMCAHHBIN 0KOJI0 Cephl, chepa, BIMCAaHHAS B MHOTOTPaHHUK MIIH TEJI0 BPAIlCHHS,
. BBIUMCIIATH COOTHOIICHUS MEXAY IUIOMQJSIMH TIOBEPXHOCTEH U
00BEMaMM TTOJIOOHBIX TET;
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. U300pakaTh M3ydaembie (DUTYpHI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEeKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYpP: BHUJ CBEpPXY, COOKY, CHHU3Y,
CTPOUTH CEUEHUS TEJl BPALCHNUS;

. U3BJIEKATh, MHTEPIPETUPOBATH U MPEeOoOpPa3oBbIBaTh MH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX;

. CBOOOJTHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

. BBITIOJIHSATH OIEpalluK HaJl BEKTOPAMH;

. 3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT;

. pemaTh TEOMETPUUECKHE 3a/laud Ha BBIYMCICHUE YIJIOB MEXIY

NpsAMBIMH U IINIOCKOCTAMHU, BBIYHCICHHC paCCTOﬂHI/Iﬁ OT TOYKH A0 IIIOCKOCTH, B
CeJIoOM, Ha IPUMCHCHHUEC BCKTOPHO-KOOPAMHATHOTO METOda TP PCHICHNH,

U CBO6OI[HO OIICPUPOBATH IIOHATUAMH, CBSA3AaHHBIMHU C JBHXCHHCM B
IIPOCTPAHCTBEC, 3HATDH CBOMCTBA ,ZIBH)KGHHﬁ;
[ BBIITIOJIHATD I/I306pa)K€HI/I$I MHOI'OT'PAaHHHUKOB W TCJI BpallCHUS IIPpHU

napasuieIbHOM NEPEHOCE, IEHTPAJIbHON CUMMETPUH, 3€PKAJIbHON CUMMETPUH, NIPU
MOBOPOTE BOKPYT MPsIMOM, TpeoOpazoBanusl mo100us;

. CTPOUTH CEUEHHSI MHOTOIPAHHUKOB UM TEJI BpAUICHUS: CEUYCHHS
nuIMHApa (MapajulelbHO M MEPHeHIUKYJSIPHO  OCH), CEUEHHsS KOHyca
(mapasuienbHbIe OCHOBAHMIO U MPOXO/ISAIIUE Yepe3 BEPIIUHY ), CEUCHUS 11apa;

. MCIIOJIB30BaTh METOJBI MOCTPOCHUSI CEUYEHUM: METOJ CIIEIOB, METOJ
BHYTPEHHETO IPOECKTUPOBAHHUSI, METOJI IEPEHOCA CEKYILEN TUIOCKOCTH;

. JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

. NPUMEHSTh FT€OMETPUYECKHE (DAKThI JIJIS1 PEIICHUS CTEPEOMETPUUECKUX

3a/1a4, IPEANOJIaralinX HECKOJIBKO IAroB PELICHHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM U HESIBHOM (hopMme;

. pelars 3aJayd Ha JI0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLICHUH U
HaXO0XJICHUE T€OMETPUUECKUX BEITUYMH;

. MPUMEHSITh IIPOrPAMMHBIE cpeacrTna U AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a1aY;

. IPUMEHATh IIOJyYEHHbIC 3HAHUS Ha IPAKTUKE: CPaBHUBATS,
AHAJIN3UPOBATh M OLEHUBATh pEAIbHBIE CUTyallUH, I[PUMEHSITh HW3YyYECHHBIC
IIOHATHSI, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PELICHHWS MaTEeMAaTU4ECKU
chopMyIHpOBaHHON TPOOJIEMbI, MOJEIUPOBATH pPEAJIbHBIC CUTYallUd Ha SI3bIKE
r€OMETPUM,  HMCCIENOBAaTh  MOCTPOCHHBIE  MOJEIM C  HCIOJIb30BaHUEM
reOMETPUYECKUX TOHATHM U Teopem, armapara ajireOpbl, peniarb NPaKTHYECKUE
3a/1a4d, CBSI3aHHBIE C HAXOKIECHUEM I'€OMETPUYECKUX BEITUYMH;

. UMETh MPEJCTaBICHUS 00 OCHOBHBIX ATanax pa3BUTUS F€OMETPUH KaK
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoauuecTBO 4acoB

Ne HanmeHnoBaHue pa3aeioB U TeM JuiekTpoHHbIE (UG pPOBbIE)
n/n NMPOrpaMMbI Bcero Kontpoanuie oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEH B g
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U )5
MIJIOCKOCTEHN B IPOCTPAHCTBE
5 VYTIIBI U pacCTOSHUS 16 1
6 MHororpaHHuku 7 1
7 Bexkrtops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 0000111eHUE U CUCTEMAaTH3AIUS 5 )
3HaHUI
OBULIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6
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11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne ni/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKE MJIOCKOCTH, MapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPUH: TOUKA, TIPsAMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
NpaBUiia H300paKCHUS Ha PUCYHKE
IUIOCKOCTH, MapajlIeIbHBIX MPAMbBIX
(OTpe3KoB), cepeIMHbI OTPe3Ka
[ToHsTHS: IEpeceKaroIuecs MIOCKOCTH,

NepeceKarommecs npsamas v rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIe pecypChl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

https://m.edsoo.ru/T2NNAUSWK

IlousTus: MEPECCKArOIMUECH IIIOCKOCTH,
IepeceKarommecs npsaMas 1 njiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, H300paKeHne

MPOCTEHIINX TPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEZICTBHS U3 HUX

https://m.edsoo.ru/AHGUTWH2F

https://m.edsoo.ru/8§UACES2Y

https://m.edsoo.ru/IDKRA603N
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AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOswl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TIIOCKOCTEH

N300paxkeHne ceueHu MmupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH LBETAMH

N300pakeHne ceueHni mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE POXOIST Yepe3 uxX
pedpa. M3o0pakeHne nepecedeHms
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJTyYEeHHBIX TIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUEHHH Pa3HBIMH LIBETAMH

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOST Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBaHnue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

Meton ciieoB Uisl IOCTPOEHUS CEUEHU I

https://m.edsoo.ru/ZIP3R7L.Q2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7]

https://m.edsoo.ru/XT1VCSWB2

https://m.edsoo.ru/OSLAY6GMFE

https://m.edsoo.rt/EKWHLAW&4

https://m.edsoo.ru/1JOON3100
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15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa nepeceyeHui NpsMbIX U
IUIOCKOCTEN

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW637QDR

18

[TocTpoenue ceuenuii B nmupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3alHCh 111aroB
MOCTPOEHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

https://m.edsoo.ru/JIAQINZCX

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MOCTPOEHUS

https://m.edsoo.ru/XJEZARSTO

21

22

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [Tonodue
TPEYTOJIBLHUKOB

IToBTrOpenue mianumerpun: Teopema
Menenas. PacyeTsl B ceUeHUSIX Ha

https://m.edsoo.ru/L3FYZL9LR

https://m.edsoo.ru/TP9F3DVV 1
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23

BBIHOCHBIX 4yepTexax. Mcropus pazsurus
IJIJAHUMETPUU U CTEPEOMETPUH

KontposnbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1

24

B3anMHOe pacnonokeHue npsmbIx B

npoctpancTBe. CKpeUMBaIOLIUECS MPSMBIE.

[Ipu3Haky CKpeIMBaIOIIUXCS MPSMBIX.
[TapamienpHble NpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapaAJUIEIBbHBIX IPSMBIX IIJIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapannenbHOCTb TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA APAJIIEITLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOEKINUN

https://m.edsoo.ru/03GR50WZV

28

29

[MenTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y NPSIMBIMU

3azauu Ha JOKa3aTeNbCTBO U
HCCIIEA0BAHUE, CBA3AHHBIE C
PacCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

https://m.edsoo.ru/Z5FPA6SHI

https://m.edsoo.ru/7W31COFG6

18




30

[ToHsiTHSA: MapanaeaIbHOCTh NPSIMOM U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOK U
IJIOCKOCTH

https://m.edsoo.ru/N18CUOO3L

31

32

33

34

I'eomeTpuueckue 3aja4un Ha BHIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTexKe U
MapaJJIENBHOIO IPYrou npsimoit. Pacuér
OTHOUIEHUI

[TapannenbHas NpoeKuus, NIPUMEHEHUE JUIs
MIOCTPOEHHSI ceueHul Kyba u
napaiutenenunena. CpoicTsa
napajuieJienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiieJIbHOCTH ABYX IUIOCKOCTEH

https://m.edsoo.ru/2DD9X2MQ3

https://m.edsoo.ru/1PO6R5839

https://m.edso0o.ru/930T7FLSK

https://m.edsoo.ru/QFUJAHV 88

35

Teopema o0 mapajieIbHOCTH U
C€ANMHCTBEHHOCTH IIJIOCKOCTH, HpOXO}ISIHIGfI
yepe3 TOUKY, He MPUHAANIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

https://m.edsoo.ru/2WG4W4XNO

36

CBolicTBa napayuieNIbHBIX INIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUCHHUSI IPH
MIEPECEUECHHUH IBYX NapaJlIEIbHbIX
IIJIOCKOCTEN TpeThben

https://m.edsoo.ru/3KIKV3ROG
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37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajiyIeIbHBIX IPSIMBIX,
3aKJIIOYEHHBIX MEXKTY MapauiebHbIMU
IIJIOCKOCTSIMU; O TIEPECEUYEHUH TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYRAT

38

39

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

https://m.edsoo.ru/9VIZIWC6]

https://m.edsoo.ru/Z6FNNNT5D

40

41

42

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuieJIienuneaa

Beruucnenue JUiH OTpe3KoB B KyOe U
IIPSIMOYTOJIBHOM IapajuIeICIIUIIe e
IlepnieH IUKYIAPHOCTD NPSMOU U
JI0CKOCTH. [IpHU3HaK nepneHuKyIspHOCTH
IIPSAMOM U INIOCKOCTHU

https://m.edsoo.ru/HYNIQ785Q

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISESHOGG3

43

[lepneHMKyYIAPHOCTD NPSMOM U
IJI0CKOCTH. [IpH3HaKk nepneHuKyIspHOCTH
IIPSAMOM U INIOCKOCTHU

https://m.edsoo.ru/K38BG3I1ZH

44

Teopema o CyllleCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, MMPOXOAAIIECH
4yepe3 TOYKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

https://m.edsoo.ru/WE3MTS4ES5

45

46

[InmockocT U nepreHINKyIspHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo.ru/S1VOAWIW3
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[lepnennukynsp u HaknoHHas. [loctpoenue

47 1 https://m.edsoo.ru/KIP9L.4ZCX
MEePIEHIUKYIISIPA U3 TOYKH HA MPAMYIO
Ilepnenmukyisip 1 HakioHHas. [TocTpoenue

48 PHCHAIIYIIAP P 1 https://m.edsoo.ru/2ITUD45PR
MEePIEHANKYISIPA U3 TOUKH Ha MPAMYIO
Teopema o TpEX epHeHIUKYIIApax (IIpsaMas

49 p p PHICHMKYIAPAX (1P 1 https://m.edsoo.ru/CNE1PAIU5
u oOparHasi)
Teopema o TpEX nepreHIUKYIApax (IIpamast

50 p p prieHMKyIApax (1p 1 https://m.edsoo.ru/IPCG564WN
u oOparHast)
VT0JI MEXIy CKPEIINBAIOIIIMHUCS

51 Ay crpett B 1 https://m.edsoo.ru/K4EHQ3E9E
MPSAMBIMHU
ITonck nepHeHINKYIISIPHBIX IPSIMBIX C

52 PHCHMKY AP p . 1 https://m.edsoo.ru/EBY VPSMSI
MMOMOIIBIO IEPIIEHIUKYJISIPHBIX IIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE 1 https://m.edsoo.ru/GPOZX8VHE
[Toctpoenue ceuennii kyoa, MIpU3MBlI,

54 [IPaBUIILHON TUPAMUBI C TIOMOIIBIO 1 https://m.edsoo.ru/FSZMOA1AE
OpPTOTOHAJIBLHON MPOEKIINH
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

55 MPaBUWILHON MTUPAMHUJIBI C TOMOIIBIO 1 https://m.edsoo.ru/TSOFUDOOJ
OpPTOTOHAJILHOM MPOEKIINH
CummeTpus B IpOCTPAHCTBE OTHOCUTEIBHO

56 mwiockocTH. [Imockoctu cummerpuii B 1 https://m.edsoo.ru/N77K7ZM8K
MHOTOTPaHHUKAX
IIpu3Hak nepneHauKyIIPHOCTH OPSIMOU U

57 p p FMKYIEP p 1 https://m.edsoo.ru/L9E703U3V
MIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU
[IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér

58 1 https://m.edsoo.ru/Z9E166HHZ

paCCTOSIHI/II‘/’I OT TOYKH JO IIJIOCKOCTH

21




59

60

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

CriocoObl OMYCTUTH MEePIECHANKYISPDI:

CUMMETpPHUS, CABUT TOYKHU MO MapaljieIbHON
MpAMOit

https://m.edsoo.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6

61

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

https://m.edsoo.ru/9OANVFE9E

62

63

64

65

Kontposnbnas padota "B3zanmuoe
PacIOIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpeHue: yroy Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yroa Mexay
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckue MeTO bl BEIUUCICHUS
yTJla MEXy IpSIMbIMU B MHOT'OI'paHHHKaX

https://m.edsoo.ru/JWSUZNNS8J

https://m.edsoo.ru/SKO9RHWDFQ

https://m.edsoo.ru/ WBREU9US7

https://m.edsoo.ru/3U40237CK

66

67

68

JIByrpanHbIi yroy. CBOMCTBO JIMHEWHBIX
YTJIOB IBYTPAHHOTO yIiia

[lepnenaukynspusie miockoctu. CBOMCTBA
B3aMMHO NEPIEHAUKYIISPHBIX MJIOCKOCTEN

[Ipu3Hak nepneHaANKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MIEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

https://m.edsoo.ru/SH4CYFABO

https://m.edsoo.ru/F1IHM69NVD

https://m.edsoo.ru/FY5STMQ43F

22




69

70

[IpsiMOyTONBHBIN MapajuIeNenuIes; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesienuneaa

TeopeMa 0 AuaroHajau mnmpsaMOyroJIbHOro
napajjiejacnuieaa u CICACTBUC U3 Heé

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuuecKke U MPUKIaIHbIC
3aJ1a4d, CBS3aHHBIC CO B3AMMHBIM
PacIoJIOKEHUEM MPSIMBIX U IJIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ

72

73

74

75

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHAPTHBIX
MHOTOTpaHHUKAX

[Tapa napaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAOIMMHUCS NPSIMBIMHU B
MIPOCTBIX CUTYaLHsIX

PaccrosiHME OT TOYKH 10 IIOCKOCTH,
paccTostHue OT MPSAMOM 10 MIIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHUKYIISIPHON IIJIOCKOCTH

https://m.edsoo.ru/TL947D6WK

https://m.edsoo.rt/ YFWZTOREN

https://m.edsoo.ru/ W5SGN48EIM

https://m.edsoo.ru/SWOVIIHMD

76

TpéxrpaHHbIi yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [Iudaropa,
TEOpEMbI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yria

https://m.edsoo.ru/3XGHNLQ4J

77

78

DneMeHTHI ChEePUIECKON TeOMETPHH:
reojie3nYecKue JJMHUMU Ha 3emiie

KonrponsHast padora "Yrisl u
paccrosiHus"

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/1RTWZ59YU
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Cucremaru3zanus 3HaHuK "MHOTOrpaHHHUK

79 " 1 https://m.edsoo.ru/VC3UOAK3B
U €T0 JIEMEHTBI
[Tupamupa. Buael nupamun. [paBunbHas

80 pamin A paman. 1p 1 https://m.edsoo.ru/J3R0247E0
nupamua
[Ipusma. IIpsAmast 1 HaAKJIOHHAS IPU3MBI.

81 1 https://m.edsoo.ru/JNDHOOSEQ
IIpaBunbHas npusma
[IpsiMoii napannenenunen, NpsMOyroibHbIN

82 P P %, TPAMOYT 1 https://m.edso00.ru/.8803LZGS
napajuiesienumnes, Kyo
Brinykisie MHOrOrpanuuku. Teopema

83 . Y P P 1 https://m.edsoo.ru/B4TOMDU1D
Diinepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIC U TTOJYIPABUIIHHBIC 1 https://m.eds00.ru/QOMX9IGAI1S
MHOTOTPaHHUKHU

85 KontponbHas pabora "MHororpaHHUKH" 1 https://m.edsoo.ru/3N52B3TEM
[TonsiTHE BEeKTOpa HA MJIOCKOCTH H B

86 P 1 https://m.edsoo.ru/LRBSE3B09
MIPOCTPAHCTBE

87 CymMma BEeKTOpOB 1 https://m.edsoo.ru/MNTSX2X1.8

88 Pa3nocTe BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuio napannenenunena 1 https://m.edsoo.ru/XS6AN7LA2

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/MJUH128LR
Paznosxenue BekTopa 1o 6a3ucy Tpéx

91 " 1 https://m.edsoo.ru/U760IDCTG
BEKTOPOB, HE JICXKAIINUX B OJTHOM IIIOCKOCTH

92 CkansipHO€ IPOU3BEIEHUE 1 https://m.edsoo.ru/JZ46VNC71
Brruncnenue yria Mexy BEKTOpaMu B

93 IE o P 1 https://m.edsoo.ru/TUSI96UQP
MIPOCTPAHCTBE

94 [Ipocreiimne 3aga4n ¢ BEKTOpaMHU 1 https://m.edsoo.ru/FIXV79T8B

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 https://m.edsoo.rut/JICWURNGO1
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96 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/BEHWOELKS
97 [Ipocreiimune 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/P3WEWZZSY
98 O06o001eHre u cucTeMaTr3aIis 3HaHUI 1 https://m.edsoo.rt/ECRMXSNM3
99 O06o001eHre u cucTeMaTr3aIis 3HaHUK 1 https://m.edsoo.ru/XXBTFPSWL
100 HToroBast KOHTpOJIbHAs paboTa 1 https://m.edsoo.ru/SFGPDWNKO
101 Hrorosast koHTpobHAs paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
102 O0o001IeHNEe ¥ CHCTeMAaTH3alNs 3HAHUN 1 https://m.edsoo.ru/93 1 AWXEK 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe HU(pPOBbIE

Ne n/m Tema ypoka KonTpoJabHbIe
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI

IToBTOpenue TeMul "KoopauHaTel BEKTOpa

1 P PA | P 1 https://m.edsoo.ru/WERSDSI4U
Ha IUIOCKOCTH M B MPOCTPAHCTBE
IToBTrOopenue temsl "CkasspHoe

2 p " p 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BEICHUE BEKTOPOB
[ToBTOopeunue TeMsl "Briuncienue yria

3 p y'l: 1 https://m.edsoo.ru/55KY41LVG
MEXy BEKTOpPAMH B IIPOCTPAHCTBE
IToBTOpenue TeMul "YpaBHEHUE OPIMOU

4 P . p | p ’ 1 https://m.edsoo.ru/U20HPUS6W
MIPOXO/SIIEH yepe3 ABE TOUKH
YpaBHEeHHE IIIOCKOCTH, HOPMAJIh,

5 P p 1 https://m.edsoo.ru/VYIHS§TERW
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
YpaBHeHHE IIIOCKOCTH, HOPMAJIh,

6 P p 1 https://m.edsoo.ru/54 1910WGX
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax

7 BekropHoe npoussenenue 1 https://m.edsoo.ru/NTYOG2APM
JInHeWHBIe HEpaBEeHCTBA, IMHEHHOE

8 p 1 https://m.edsoo.ru/54EQ7JQ8E
MpOrpaMMHUPOBaHUE
JInHeliHbIe HEpaBEHCTBA, IUHEHHOE

9 p 1 https://m.edsoo.ru/VPKWBB4AA
porpaMMHUpOBaHUE
AHamnuTHYeCcKHe METOIBI pacyéra yria

10 ARLP yr 1 https://m.edsoo.ru/KHI20M3PV

MCXKAY MPSAMBIMHA B MHOT'OI'PAHHUKAX

11

AHaTMTHYECKHE METOIBI pacyéTa yria
MEX1y TNIOCKOCTSIMU B MHOTOTpaHHHUKAX

https://m.edsoo.ru/DDXUUAIAS
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®dopmyna pacCTOSIHUS OT TOUKH J10

12 1 https://m.edsoo.ru/SG451UUGI1
MJIOCKOCTH B KOOPIMHATAX
Haxoxnenue paccTosHUN OT TOYKH 10

13 1 https://m.edsoo.ru/SV2N4X1L3
IIJIOCKOCTH B KyOe
Haxoxaenne paccTOSHUN OT TOYKHU J0

14 N 1 https://m.edsoo.ru/UZ15UU37F
TUIOCKOCTH B MPABUJILHON TUPAMUIE
KoHTposnbHast pabota "AHamuTudeckas

15 " 1 https://m.edsoo.ru/SNGI1GHFM
TCOMETPHSI
CedeHusi MHOTOTPAHHUKOB: CTaH/IapTHHIE

16 1 https://m.eds00.ru/219603NHQ
MHOTOI'PaHHUKH

17 CeueHust MHOTOIPaHHUKOB: METO/ CJIEJIOB 1 https://m.edsoo.ru/52XG0O2J5B
CedeHHsi MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 IUIOCKOCTH, NIEPECEUEHUS MPSAMBIX U 1 https://m.edsoo.ru/CUP7TCPXQ
MIOCKOCTEeM
[NapamrensHble IPSIMBIE U INIOCKOCTH:

19 P P 1 https://m.edsoo.:u/MM69IMKRDP
napasuieTbHble CEUCHUS
[TapamiensHble IPSIMBbIE U IIJTOCKOCTH:

20 P . p\, 1 https://m.edsoo.ru/O71ROIJFI
pacy€T OTHOIICHU I
[TapannenbHbIe TPSIMBIE U TNIOCKOCTHU:

21 YIJIBI MEK1Y CKPEIIMBAIOIIUMHUCS 1 https://m.edsoo.ru/26EPTM74A
TPSIMBIMU
[lepneHaUKYISIpHBIE IPSIMBIE U
IUIOCKOCTH: CTaHAApPTHLIE Maphl

22 1ap P . 1 https://m.edsoo.ru/YQUVT6VZX
MEPIECHIUKYISPHBIX TIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

23 IUIOCKOCTH: TEOPEMA O TPEX 1 https://m.edsoo.ru/HQIN20OZJP

NEPIEHAUKYIIApax
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24

25

26

[leprienquKynsgpHbIEC TPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTHH B
MHOTOIPaHHHUKAX

[ToBTOpEHME: MIIOMIA I MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEeHUS
nmonoous

[ToBTOpEHUE: TUIONIAIU MHOTOYTOJIBHHKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOpaKEHHUSI
nmonoous

https://m.edsoo.ru/OWFAQ1A9]

https://m.edsoo.ru/FDRZ09G4X

https://m.edsoo.ru/1ZYRNNIKV

27

HOBTOpCHI/IeZ IJiomaan MHOFoyFOJII)HI/IKOB,
(bopMyITBI TSI TIOMIAACH, COOOPaKEHUS
nonoous

https://m.edsoo.ru/HWHVENLOO

28

29

30

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTOIIAAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100Mst

[Tnomany ceyeHnii MHOTOrpaHHUKOB!
IUIOLIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUsI O 100Mst
Konrtponsnas pabora "[ToBropenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

https://m.edsoo.ru/ X2HRM9HD4

https://m.edsoo.ru/SH4ELYON6

https://m.edsoo.ru/SSUWIWWV1

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

https://m.edsoo.ru/6UXGOORC9

32

33

3anaun 00 yaBOeHUHU Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIUH yIiia
CrepeomMeTpHUEeCKHEe 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSIMOYTOIIBHOTO
napaJenenuneaa

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

28



HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00bEMa IPSIMOYTOJILHOTO 1 https://m.edsoo.ru/0SHTIOT1G
napajuiejaenumneaa

35 O0BEM TIPSIMON MPU3MBI 1 https://m.edsoo.ru/8ATLIOYHYJ
CrepeoMeTpHUUECKHE 3aJa4H, CBSI3aHHBIE C

36 P p . s . 1 https://m.edsoo.ru/IDSHV54A9
BBIUHCIICHHEM 00BbEMOB TIPSIMOU TIPU3MBI
IIpukiagHele 3a0a4u, CBsI3aHHBIE C

37 p . a I\[, 1 https://m.edsoo.ru/QIYC4F8IU
00BEMOM MPSAMON MPU3MBI
Brruncienue 0065EMOB TENT ¢ TOMOIIBIO

38 onpeaenéHHoro unrerpaita. Oobpém 1 https://m.edsoo.ru/ON585060H
HAKJIOHHOM MPU3MBI
Brruucienue 006EMOB TEI ¢ TOMOIIBIO

39 onpenenéHHoro uuterpaiga. Oobém 1 https://m.edsoo.ru/2CJLCMK8N
MUPAMU/IBI
dopmyna o0bEMa mupaMuabl. OTHOIIEHHE

40 pMY pamuit 1 https://m.edsoo.ru/AL3PODCY9E
00bEMOB MUPAMHU/T C OOIITUM yTIIOM
dopmyira 00béMa mupaMuasl. OTHOLIEHUE

41 pMY p g 1 https://m.edsoo.ru/3GOOAJRNY
00BEeMOB MUpaMU ¢ OOIITUM YTIIOM
CrepeoMeTpHUYECKHE 3aa4H, CBSI3aHHBIE C

42 p P . A 1 https://m.edsoo.ru/7TRSRHWO7
00BEMaMH HAKJIIOHHOW MTPU3MBI
CTrepeoMeTpUUYECKHE 3a1a4H, CBI3a ec

43 p P JIATH, CRISAHARL 1 https://m.edsoo.ru/SF480DTS6
00BEMamMH MUpaMUIbI
[Tpuxnagnslie 3anaun no Teme "OO0bEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM 1 https://m.edsoo.ru/9SF6OYY VX
MPU3MBI
[Mpuknagaeie 3agaun 1o Teme "OO0BEMBI

45 1 https://m.edsoo.ru/ZAMZ27RMY

Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI
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[Ipumenenue 06bEMOB. Beruncienue

46 1 https://m.edso00.ru/I39CXO3CP
paccTosTHUSA JI0 TUIOCKOCTH
KonTtponbnas pabora "O0bEM

47 " 1 https://m.edsoo.ru/XNWZSSJ7P
MHOTOI'PaHHHUKA
Hunuaapudeckasi MIOBEPXHOCTD,

48 00pa3yromue HUJINHIPUIECKOM 1 https://m.edsoo.ru/7DHKEHEG6
MTOBEPXHOCTH

nuaap. HpsaMon KpyroBou NUJIUH/ID.

49 1 AP- 1P pyr t AP 1 https://m.edsoo.ru/MAVW4KY55
Ilnomane MOBEpXHOCTH LMIIMHAPA
Konunueckast moBepxHoCcTh, 00pas nue

50 . p pasyiom 1 https://m.edsoo.ru/PVRE7THQ6Y
KOHUYecKol moBepxHocTu. Konyc
CeueHue KOHYcCa MIO0CKOCTBIO,

51 g 1 https://m.edsoo.ru/EOVSHALSL
napajuieIbHOMN MIOCKOCTH OCHOBAHUS
Vceuéunslii konyc. M300paxkenue

52 y p 1 https://m.eds00.ru/9VKWVDCTE
KOHYCOB M YCEUEHHBIX KOHYCOB
ITnomans 6OKOBOH ITOBEPXHOCTH U

53 H vIl p 1 https://m.edso0.ru/AWKBO9E4NE
MOJTHOM MOBEPXHOCTH KOHYCa
ITimomane OOKOBOI MOBEPXHOCTH U

54 . UI[ p 1 https://m.edsoo.ru/9NF4UE3K]J
MIOJTHOM TTOBEPXHOCTH KOHYyCa
CrepeoMeTpHuuecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE, 1 https://m.edsoo.ru/QZVHSEXL9
MOCTPOEHUEM CEUCHUM NWJINHIPA, KOHYCa
CrepeoMeTpHuuecKue 3aa4u Ha

56 JI0Ka3aTelIbCTBO M BEIYUCIICHUE, 1 https://m.edsoo.rt/AKF6PW62W
MOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYCa
IIpukiagHele 3a0a4H, CBI3aHHBIE C

57 puran A 1 hitps://m.eds0o.ru/3429ZLHTS

OUIMHAPOM
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58

59

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
HUIMHAPOM

Cdepa u map

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/WITVKAJOR

60

61

62

[Mepeceuenue chepsl u mapa ¢
IockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

[lepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 n3obpaskenue mapa

VYpasuenue chepsl. [Inomans cheps u eé
yacTei

https://m.edsoo.ru/JEENB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24BO8H

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeoMeTpuuecKkre 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTrpuueckue 3aJaun Ha
JI0Ka3aTeNNbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO chepoit U apom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTBIO

[MpuknagHble 3a7a4K, CBSI3aHHBIE CO
cdepoii u mapom

https://m.edsoo.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XWS5LI7A9J

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHCIICHUA B OKp}’)KHOCTI/I, CTaH}IapTHBIe
mog00ust

https://m.edsoo.ru/EJ2QDAVE]

68

Paznmunable KOMOWHAIIMY TEJ BPAIICHUS U
MHOTOTPaHHHUKOB

https://m.edsoo.ru/LE7933L.XX
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69

70

3agauu o Teme "Tena ¥ MOBEpXHOCTH
BpanieHus"

3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9

71

72

73

KontponsHas padora "Temna u
IIOBEPXHOCTHU BpaleHus"

O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO ITWJTHH]IPA

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéuHoro unrerpaia. O6bpEM KoHyca

https://m.edsoo.ru/33W222M63

https://m.edsoo.ru/1ZN2S6ZMO

https://m.edsoo.ru/ACTOMFMVF

74

75

76

ITinomaau 6OKOBOM M IMOJHOM
MOBEPXHOCTH KOHYyCa

CrepeomeTpuuecKue 3aJ1auu, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB IMIIMHpPA, KOHYCa
[Tpuxnanueie 3ana4yn o teme "OObEMBI U
MJI0IA M TOBEPXHOCTEN Ten"

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VIYPSC

https://m.edsoo0.ru/QXEA9GPVB

77

O0BEM 11apa U MIapoOBOTO CEKTOpA.
Teopema 06 06nEme mrapa. [1nomans
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
rapa, mapoBOTr0 CETMEHTA U IapOBOTO
CeKTopa

https://m.edsoo.ru/VV60ONBVZX

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
iomanbio ceprl. COOTHOIICHUS MEXKITY
TUTOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMu
MMOIOOHBIX TEI

https://m.edsoo.ru/EZHIGRUE]
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79

[TomoOHBIE TETa B IPOCTPAHCTBE.
N3menenne 06bEMa mpu 1o 100UH.
CrepeomeTpHyecKUe 3a/1a4H, CBS3aHHBIC C
BBIYHCIICHUEM 00BEMOB TEJl U TUIOLIA ICH
MMOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

81

Kontponbnas padota "Ilnomann
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBuxenus u paBeHCTBO (uryp. OOrrue
CBOMCTBA JIBW)XCHUH

https://m.edsoo.ru/73UODGNYR

https://m.edsoo.ru/RXJ4Y WO6NA

82

Buae! n1BukeHMil: napamielibHbIN IEPEHOC,
LECHTPAJIbHASI CHMMETPUS, 3€pKajbHAs
CUMMETpPHUS1, TOBOPOT BOKPYT MPSAMOI

https://m.edsoo.ru/ZSUA7TNTX

83

84

85

[IpeobpazoBanus nmonodus. [Ipsmas u
cthepa Diinepa

['eomeTpryeckue 3a1aun Ha IPUMEHEHUE
JIBYDKEHUS

KonTponbHnas pabora "BekTopsl B
npocTpaHcTae”

https://m.edsoo.ru/A1PU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK

86

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 kmaccos,
cucTeMaTu3alus 3HaHW:
"[TapamyienbHOCTh NPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

https://m.edsoo.ru/IHVB2NZH9

87

O6o6matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocTpaHcTse"

https://m.edsoo.ru/AQEFPERIJ0
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88

89

90

91

92

O6o6maromee moBropeHue 11 moHsITHI 1
MeTOo10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3alus 3HaHUi: "BekTopsl B
npocTpaHcTae”

O6o6matomee moBropeHue 11 moHsTHI 1
MeTOJI0B Kypca reometpun 10—11 knaccos,
cucTeMaTusanys 3Hanuii: "OobeM
MHOTOTrpaHHHKA"

O6o6matomee moBropeHue 11 moHsaTHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOTrpaHHHKaA"

O6o6matomee moBropeHue 11 moHsaTHI 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3anus 3Hanuil: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Tel"

O6o06matomiee moBTopenue 11 moHsTHii u
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX TeNI"

https://m.edsoo.ru/3NIJOLN63

https://m.edsoo.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ5S0NK

93

HtoroBast KOHTpoJIbHAs paboTa

https://m.edsoo.ru/GXZMP89GD

94

95

Hroropas KOHTpPOJIbHAA pa60Ta

[ToBTOpenwue, 0600IIEHNE 1
CHCTEMATH3aLMs 3HAaHUH

https://m.edsoo.ru/3J174MY 6M

https://m.edsoo.ru/UI26CB4 XL

96

Wcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B PA3BUTHN COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHi

https://m.edsoo.ru/IESALO6BS5
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97

98

99

100

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B pa3BUTUH COBPEMEHHBIX
VWH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPUH KAK
HayKH U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/8ZKNMYF03

https://m.edsoo.ru/41X3XKQOG

https://m.edsoo.ru/4PGHOJYAH

https://m.edsoo.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edso00.ru/X89TQ8776

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MIPsAMasi, IIIOCKOCTh
79 [TpyMeHSTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
’ HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacrioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yrojl, TPaHU JABYTPAHHOIO yria,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA YToJl IBYTPaHHOTO yIJia, rpajlycHast
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOI'OI'PDAHHMK, BBIIYKJIBIA M HEBBITYKJIBIHA
’ MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPaBHIIbHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTIOTPaHHUKOB (MMpamuja, Npu3Ma,
’ IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBat  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
78 KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' IpPaBWIbHbIE MHOTOTPAHHUKH, TIPSIMBIE W  HAKJIOHHBIE IPHU3MBL,
napaJuIeIeIUIIeIbl)
79 OnepupoBatb MOHSTUSMU: CeKymas IJI0CKOCTb, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAaHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
Crpoutpb cedeHHMs] MHOTOIPAHHHUKOB METO/JOM CJIEJIOB, BBIIOJIHATD
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3a1aun Ha HaXOX/I€HUE T€OMETPUUYECKUX BEJIMYHMH M0 00pa3iam
WIM aJIfOpUTMaM, TMPUMEHSsS WM3BECTHbIE aHAJIUTUYECKHE METONbl IpH
7.12 pELIEHUM CTAaHJApPTHBIX MAaTeMaTUYeCKUX 3aJad Ha BBIYKUCIICHUE

paCCTOHHI/Iﬁ MCKAY ABYMsS TOYKaMH, OT TOYKU OO HpﬂMOfI, OT TOYKHOO
IJIOCKOCTH, MCKAY CKPCHINBAOIHUMUCH ITPAMBIMU
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7.13

7.14

PemraTte 3agaun Ha HaXO0XJIEHUE TCOMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM
WX aJIrOpuTMaM, IPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOJbI IIpH
PEIICHUN CTAaHAAPTHBIX MAaTCMAaTHYCCKHUX 3aJlad Ha BBIYMCICHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMHUCA IPAMBIMH, MCXKIY HpHMOfI Hn IIJIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruucnate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamuaa) ¢ IpuMeHeHHeM (GopMyJl, BBIYUCISATh COOTHOIICHUS
MEXIY IJI0IA MU MIOBEPXHOCTEH, o0BEMamMu 01I00HBIX
MHOT'OIPAHHUKOB

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (UTYPBI

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGPOPMAIUIO O
NPOCTPAHCTBEHHBIX T'EOMETPHUYECKUX (UTYpax, MPEACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[TpumensTh reomeTpuueckre (BakThl Ui PEIICHUS CTEPEOMETPUUECKUX

3aja4, MPEANoJaralollluX HECKOJIbKO INAroB pEIIeHUs, €CIU YCIOBUA
MPUMEHEHHUS 3aJIaHbl B SBHOU (hopMme

[IpumeHsTh TpOCTEillIne NPOrpaMMHBIE CPEACTBA M JIIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUUECKHX 3aa4

7.20

11 KVIACC

Kon
NpoBepsieMoOro
pe3yabTara

6

IIpuBOAUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

IIprMeHATh OJIyYEHHbIEC 3HAaHUS Ha MPAKTUKE: aHAIU3UPOBATh peajlbHbIC
CUTYallMU U IPUMEHATh U3YUYEHHbIE IOHATHS B IIPOLIECCE ITOMCKA PELICHUS
MareMaTudecku  cHOpPMYIUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CUTYyallUM Ha SI3bIKE N'€OMETPHH, HCCIEI0BATH MOCTPOCHHbBIE
MOJIEJH C UCITOIb30BAaHUEM T€OMETPUUECKUX TOHATHI U TEOPEM, arnapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlayl, CBSI3aHHBIE C HAXOXJIECHUEM
FEOMETPUYECKUX BEITUUUH

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeILHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus

I'eomerpus

6.1

OnepupoBaTh MOHATUSAMU: IMIMHIPUYECKAs MMOBEPXHOCTb, 00pa3yrolne
IWIMHJPUYECKON IMOBEPXHOCTH, LMIMHAP, KOHMUYECKas IMOBEPXHOCTD,
oOpasyiole  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTH

6.2

Pacnio3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
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6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccugunupoBars B3auMHOE paciookeHne ceprl U MIIOCKOCTH
OnepupoBaTh MOHATUSMHU: ILIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA,
6.5 BBICOTAa CErMEHTa, LIApOBOM CIIOH, OCHOBaHME IIApOBOrO CJOs, BBICOTA
I1apOBOTO €105, LIAPOBON CEKTOP
6.6 Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeEN  BpallleHHUs,
’ TreOMETPUYECKUX TEJI C MPUMEHEHUEM (HOopMyIT
OnepupoBaTb MOHATUSAMHM: MHOIOTPAaHHUK, BIMCAaHHBIA B cdepy u
6.7 OTMKCAHHBIN O0KOJIO cepsl, chepa, BNUcaHHAs B MHOTOTPAHHUK WUJIH TEJIO
BpallleHUs
6.8 BBIUuCIIATE COOTHOIIEHUS MEXTY IUIOIIASIMU IIOBEPXHOCTEHN 1 00bEMaMU
’ MOJOOHBIX Tl
6.9 N3o00paxarh u3yyaemble (GUIYpbl OT PYKH M C NPUMEHEHUEM IPOCTHIX
' 4epPTEKHBIX UHCTPYMEHTOB
BbInONHATE (BBIHOCHBIE) IUIOCKHME YEPTEXU W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHTH CEUYCHHUS Tell
BpallleHus
W3BnekaTb, MHTEPHPETHPOBATH M IPeoOpa3oBbIBaTh HH(POPMALUIO O
6.11 IPOCTPAHCTBEHHBIX TI'C€OMETPUYECKUX (UTrypax, MpPEACTaBICHHYIO Ha
YepTeKax U pUCyHKax
[TpumensaTh reomerpuueckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
6.12 3ajjay, IMpeaNoJaraliuX HECKOJIbKO IIaroB pELIeHMs, €CIU YCIOBUA
IPUMEHEHUs 3aJJaHbl B IBHOH (popme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BbInonHATE O€MCTBUSA CIOXKEHHS BEKTOPOB, BBIUUTAHHUS BEKTOPOB H
6.14 YMHOXXEHHUSI BEKTOpa Ha YHCIO, OOBACHATh, KAKMMU CBOWCTBAMH OHH
o0ramaroT
6.15 [TpuMeHsATH paBUIIO NapasieNenuea Npy CI0KEHUH BEKTOPOB
OnepupoBaTh NOHSTUSIMU: JAEKApPTOBBl KOOPAMHATHI B TMPOCTPAHCTBE,
6.16 BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
' yroJl MeEXJIy BEKTOpaMH, CKaJIpHOE IPOU3BEIEHUE BEKTOPOB,
KOJIJTMHEApHbIE U KOMIIJIAHAPHBIE BEKTOPHI
Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
6.17 MEX/y BEKTOpaMHU, CKaJIspHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
6.19 Pemarp npocrelinine reoMeTpuueckie 3a1a4u Ha MPUMEHEHUE BEKTOPHO-
' KOOpJMHATHOI'O METOa
6.20 Pemarp 3amaun Ha J/10Ka3aTeIbCTBO MaTEMaTHUYECKUX OTHOIIEHUH H

HAaXOXICHUC T'COMECTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuTMaM,
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MMPpUMCHAA HU3BCCTHBIC MCTOAbL npu peIICHUU CTaHAAPTHBIX
MaTeéMaTHYCCKUX 3a1a4

6.21

6.22

IIpuMeHATs mpocTEeWIIME IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4

[TpuBOIUTH MpUMEPHl MaTeMaTHYECKUX 3aKOHOMEpPHOCTEW B MPUPOJE U
JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATh NMOMydYeHHbIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATH peabHbIC
CUTYallMU ¥ IPUMEHATDH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  CcHOpMYIHPOBAHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
pealibHble CUTYyallMd Ha SI3bIKE N'€OMETPHUH, UCCIIEOBATh MOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX TOHATUN U TEOpEM, allrapara
anreOphl, peumaTh MPaKTUYECKHE 3aJauM, CBSI3aHHbIE C HAXOXICHHEM
T€OMETPUUYECKUX BETUINH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonsitue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnenbHOCT  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajUiebHble MpsSMblE B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajuiesIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHcTBeHHbIE (DUTYpPHI HA IUIOCKOCTH: TETpadJp,
KyO, mapaJuieNenumne/1, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) Hp?[MOfI U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TTapasuIeIbHbIe U MEPIECHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEeHIUKYISPHOCTHU MPSMO U MJIOCKOCTH, T€OpeMa O MPSMOU MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yTOJ1, TMHEWHBIN yroJl IBYTpaHHOro yria. [lepreHuKynsp u HakJIOHHbBIE: PACCTOSIHHE
OT TOYKH JI0 TNTOCKOCTH, PACCTOSIHUE OT MPAMOU JI0 TUIOCKOCTH, POEKIHs PUTypsl Ha
IJIOCKOCTH. [IepreHIMKyIIpHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema o TpEX MepreHIuKyIIsipax

IloHsATHE MHOIrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIIMYKIBIE U
HEBBINYKJIbIE MHOTOIPDAaHHUKH, Pa3BEPTKAa MHOrorpaHHuka. [Ipmsma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMasi U HAKJIOHHAs IPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTH NMpu3Mel. [lapamnenenunen, npsaMOyroiabHbIi NapajuieIenunes
u ero corcrta. [lupamuaa: n-yronpHas nupaMuia, rpaHd U OCHOBAHHME NTUPaMUIBL,
OOKOBas M IOJIHA MOBEPXHOCTh MHUpPAaMUbI, MPaBUIIbHAS U yCEUE€HHas MUpaMUJa.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUIIBHBIE MHOTOTPDAaHHUKH: IOHSTHE
[IPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAas NpU3Ma M IpaBUiIbHAs NHpaMUia,
NpaBUJIbHAS TPEYTrOJbHAS MUpaMUJa U MPaBUIbHBIN TeTpasap, kyo. [IpencraBnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M ukocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

OJIEMEHTBI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOIl MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b
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OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU MpsMOH npu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH M TIOBEPXHOCTH IPaBWIBHOM NHMpaMuibl, TeOpemMa O IUIOIIALU
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIre HIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA> OOKOBOM M MOJITHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymooline KOHUYECKOM TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
U OCb, TUIOMIAIb OOKOBOW U MOJTHON MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: neHTp, paauyc, IMaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacroyiokeHue cepbl U TIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, TUIoImaib

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa 1 KoHyca
KomOuHanmu Tten BpalleHHs U MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OINMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
NpSIMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 11apa u mionaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOHIAASMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOASIIEE YePE3 BEPIUIMHY), CEUSHHsI Iapa

BekTop Ha muockoctT M B mpocTpaHcTBEe. CII0OKEHHE U BBIYMTAHHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxenue BeKTopa Mo TpEM HEKOMIUIaHAPHBIM
BekTtopaM. IlpaBuno mapamnenenunena. PemeHune 3amad, CBA3AHHBIX €
IIPUMEHEHUEM INIPAaBUII ACUCTBUI C BEKTOPaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
IIpocreiimue 3amaum B KOOpAMHATaX. YTroil Mex1y BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIEHUE YITIOB MEXKAY MPSAMBIMU U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/ ITPH PELIEHUH TE€OMETPUUYECKUX 3a7a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTeIbHOIi IPOrpaMMbI CPeIHEro 001Iero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; IPUMEHATh UX; YMEHUE (POPMYJINPOBATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPABUIBHOCTb  PACCYXJAEHUH; yMeHHe
OIEpUPOBATH MOHATHSIMHU: MHOECTBO, IMOIMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCAHUS PEAJIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTb M ONHUCHIBATh TIpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10KA3aTeNIEM, KOPEHb HATypaJIbHON CTEIIEHU, CTEIIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszareiaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbBIX,  LEJBIX,
pallMOHaIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MCIIOJIb30BaTh
MpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTuTeNh U HauMeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHny 3ajad; 3HAKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYCHUHA W NpeoOpa3oBaHUsS BBIPAKEHHH €O
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-pallMOHATbHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,
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apudmeTnyecKas nporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUHO
yObIBaromiasi  reOMETpUYEeCcKas  MpOTpeccus; YMEHHUE  3a/1aBaTh
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'YMEHT KOMILJIEKCHOTO 4Kcia, opma
3aMUCcH KOMIUJIEKCHBIX 4Hcell (TeoMeTpudecKas, TPUrOHOMETpUUYecKast 1
anrebpanyeckas); yMeTb MHPOU3BOAUTH apHU(pMETHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSAMHU: MaTpuia 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATh INOHATUAMHU: pPAlHVOHAIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMbI;, YMCHHC OIICPUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MATCMATUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaHBHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (DyHKIMH, HauOoJbIIee 1 HaUMEHbIIee 3HaYEHHS
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMOTOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMIO3UIUHN (DYHKIMM, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJIHBIE AJIEMEHTApHbBIX (DYHKIHUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HAaWOOJIbIINE W HAaUMEHBIIME 3HaueHUs (YHKUUN; CTPOHUTH
rpaduKd MHOTOWIEHOB C HCIOJIb30BAHUEM amlapara MaTeMaTH4YeCKOro
aHaIM3a; MPUMEHSTh NPOU3BOJHYIO MJI HAXOXKICHHUS HaWIydIlero

pelmiCHusd B MNPUKIAOHBIX, B TOM YHCJIC COLUAIBHO-DKOHOMHUYCCKUX U
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(bU3UYEeCKUX 3a/a4ax; HAaXOJUTh TJIOMAIU U 00bEMBI (DUTYP C TTOMOIIBIO
HHTeIpaHa; HpI/IBO[[I/ITb HpI/IMepBI MAaTEMATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKuus, KOMNo3uIusa (GYHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAs
byHKIHS, paroHanbHas byHKIIHS, CTETNeHHas byHKIIHS,
TPUTOHOMETpHUYECKHE (YHKUIUH, OOpaTHbIe TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3zaTesnbHas M Jorapupmuueckas (yHKIMM; YyMEHUE
CTpOUTH TpapuKH U3y4YEHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUS
rpaguKoB (pYHKIMH, HCIOIB30BATh I'PAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3aJad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajlay U3 peaslbHOM JKM3HU; BBIpaXaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCITOJIb30BATh CBOMCTBA U IpaduKu (DYHKIMIA AJIs pereHHs
YpaBHEHM, HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOIICHTHI, JI0JIM M YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJIOTH, 3aJ1a4u U3 00JacTy yIpaBJIEHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJYyYCHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEINPOBAThH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTABIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl II0 YCJIOBHIO 3aJ1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTth MOHATUSMU: cpeiHee apudMeTHIecKoe, MeArana,
HauOoJIbIlIee M HANMEHbBIIIEE 3HAUCHUSI, pa3Max, TUCIIePCHUs, CTAaHIaPTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHUE U3BIIEKAaTh, HHTEPIPETUPOBATD
nH(OopMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTPaXKaIoIyI0 CBOKWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpopMaIMi0 ¢ TIOMOIIBIO TaOMHWII W JAWarpaMM; HCCIEA0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHHUEM TpadUuyecKux

MCTOJOB U 3JICKTPOHHBIX CPEACTB; Fpa(i)I/I‘—IeCKI/I HUCCiaca10BaTb COBMECTHBIC
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HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun

YMeHue onepupoBarh IOHATHAMH: CIIYYalHBIM OIBIT MU CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMynbl CIOXKEHHS M YMHOXEHUS BEpOSITHOCTEH, (popMyiy MOJHOU
BEPOSATHOCTH, (hopmyny beprymnn, komOuHaTopHbie HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSATHOCTH PEAIbHBIX COOBITUH; YMEHHE OIEepUpPOBaThH
NOHATUSAMH: CIy4aiiHasi BeJIMYMHA, paclpelesieHue BepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlydaliHOW BEJNWYHMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, IOKa3aTeJbHOTO W HOPMAJIbHOIO paclpesieleHui;
YMEHHE HCIIONIB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeNeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C TMOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUH; yMEHUE NPUBOJIUTH IPUMEPHI
IPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX U OOLIECTBEHHBIX
SBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETAHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKIACHUS JJIsl pEIICHUS 3a/1a4;
OLICHUBAaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb M HHTEPIPETUPOBATD NOJIYUEHHBIA PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHAMM: TOYKa, NpsMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yroi,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA IpPSMBIE,
MapaJuIeJIbHOCTh U NMEPHNEHIUKYIISAPHOCTD NMPSAMBIX MU IIJIOCKOCTEH, yroi
MEXIY IHPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTSMH; YMEHHUE MCIOJIb30BaTh IIPH
pelIeHUH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI) T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUTyphl, 00BEM (UrypHI,
MHOTOTPaHHUK, MPaBHJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTPAHHHUKA,

KyO, mapajenenunen, NOpusMa, NUpamMpaa, (urypa u IMOBEpXHOCTb
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BpallleHus, UWIMHAP, KOHYC, Iap, cdepa, miomans chepsl, MIomaib
MOBEPXHOCTH TMHPAMHUJBI, MPHU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,
MPSAMOYTOJIBHOTO TapajuleNieNuIela, TUpaMuabl, TPU3MBbI, LWJIAH]PA,
KOHyca, I1apa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHIPA,
NapajuieJbHble OCH WJIA OCHOBAHHUIO, CEYEHHE WIapa, IUIOCKOCT,
Kacaromasicsi chepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKHUX (UTYpP, CAMOCTOSITENEHO
(bopMynHpOBaTH ONpeAETICHUS N3y4aeMbIX (UTYp, BBIIIBUTATh TUIIOTE3bI
O CBOICTBax W MpHU3HAKaX reOMETPUYECKUX (Quryp, o00OCHOBHIBATH WU
ONpoBEpraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukamuo ¢Guryp 1o
pa3’MYHBIM TMPU3HAKAM, BBITOIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IMOHATHUSAMHU: JBH)KEHHE B MPOCTPAHCTBE,
napaulebHBI MEPEeHOC, CUMMETpPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE IOAO0OMS, IOJO0OHBIE (UTYpBI; YyMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B NPHPOJE,
HCKYCCTBE, apXHUTEKType; HCIIONB30BAaTh T'€OMETPHUECKUE OTHOIICHHUS
IPY PEIICHHUH 33/1a4; HAXOAUTh T€OMETPHUECKHE BENYHUHBI (JTTMHA, YTOJ,
ioniaib, 00bEM) MpHU pPEeUIeHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUUHHBI
(mHa, yrois, IJIOMmagb, OOBEM, IUIOMIA[b MOBEPXHOCTH), HCIONbB3YS
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MUpaMU/Ibl, TPU3MBbI, KOHYCa, HWIMHJPA, TUIOMaAb cheprl; 00bEM Kyoa,
HpSMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TNPOU3BEACHUE, BEKTOPHOE IMPOU3BEIECHUE, YIrOol MEXIY
BEKTOpAaMHU; YMEHHE HCIIOIh30BaTh BEKTOPHBIM U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad | 3adad APYTux y4eOHBIX

IIPEAMETOB
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YMeHue BbpIOMpATh MOAXONALIMI METOH MJs pEeUIeHHs 3ajauu;
MOHUMAaHHWE 3HAYUMOCTH MATEMaTUKU B M3YYCHHH MPUPOIHBIX U
OOILIIECTBEHHBIX ~ MPOLIECCOB U SIBICHMI; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHUE NPHUBOIUTH
MpUMEpPbl MAaTEMATHYECKUX OTKPBITUHA POCCHMCKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu
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INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Yucia U BEIUUCIIEHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypaJIbHOM cTeneHu. JelcTBus ¢ apuMeTHIeCKUMU
' KOpHSIMH HAaTypAJIbHOM CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuna cucteMsl TMHENHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULb]
3 OyHKIMH U TpaduKu
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Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
10 [IpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEIBHOCTEMN
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [MpousBoanas Gpynkuuu. [Ipor3BoaHbIE YIEMEHTAPHBIX (YHKIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTsl 11 BEKTOPEI
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpus. Atanacsu JI.C. U np. (10-11) (bazoBerit/ YTiryOnéHHbIN)

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

I'eometpusi. Atanacsu JI.C. U ap. (10-11) (bazoBs1it/ Y riny0néHHbIH)

MeTtoaudeckoe mocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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