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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK OOECIIE€YMBAET BO3MOXHOCTb W3YYEHMs JUCIHUIUIUH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUuMXcs MPU U3Yy4EHUN
reOMETpUU uYepe3 0OecreuyeHUe BO3MOKHOCTU MPUOOPETEHUS M UCIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOAUMBIX JIs1 YCHEIMIHOTO NMPo(eCCHOHATBHOTO 00pa30BaHusl, CBI3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpPSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCcTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO almapara 1o pa3aeiy
«CtepeomeTpus» yueOHOT0 Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapTHBIE CIIOCOOBI pElICHUs 3a/1a4;

dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B PEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTEeMaTUYeCKUX TeOpuil, GOpMUpPOBaAHME MOHUMAHUS POJM AKCUOMATHKU MpHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7a4 C MPAKTHYECKUM COACPKAHUEM,
(opMUpOBaHHME TMPEICTAaBICHUS O HEOOXOOUMOCTH  JOKA3aTEeNbCTB  IpPHU
00OCHOBaHMHU MaTEMATHUUYECKUX YTBEP)KJIECHUHN U POJIM AKCHOMATUKHU B IIPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICIOBATEIBCKAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYALMSIX W NPU U3YYEHUU APYTHX
y4eOHBIX TMPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANBHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNH OJYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpusi» B
10-11 «maccax sBusttoTcsi:  «lIpsMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUM HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
(dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJBKO 110
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpazoBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaTaM ocBoeHus DeaepanbHoil paboueit
pOrpamMMbl, pacHpeleiaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIInecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHSAMH M HABBIKAMU ITOCJIEI0BATEIBHO U MOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOLUXCs, pACIIUPSAS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus s guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeclneyuTh yriayOneHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOIKEHUIO M3YyUYEHUS MATeMaTHKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipoeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CICICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. llapajuienbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yriia. TpEXIpaHHbII U MHOTOI'PaHHbIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMma [Iudaropa. [lupamuna: N-yronpHasi nupamua, NpaBuiIbHas U yCEUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS TUPAMH/IA U IPaBUIIbHBIN TeTpasap, kyo. [lpencraBienue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKASAP U UKOCASP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPUS IPAaBWIbHBIX MPU3M, CUMMETpHUs IPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHHE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoXKEHUM BEKTOpAa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAass IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa W mapoBOTO
CerMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U €€ JacTe.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IMEpEHOCa
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KoOpaMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnoskeHune BekTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauieNIbHBIM IMEPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IrpaXJIaHCKOro  oOmiectBa  (BBIOOpPBI, ONPOCBI U JIpyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIEMY POCCHIICKOM MAaTEMAaTHUKH, IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCHUUCKOr0 Hapoaa, CPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yMEHHUS TNPUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr ¥ Ppearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pelieHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKH, TOHMMaHNE MaTEMaTHIEeCKOM
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATEILHOCTh MHANBUAYATHHO U B TPYTITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATHUSAMHU, (OPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlIEHUs1, BEIOUpATh HauboJee MOAXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAM3UPOBATh,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTax, JaBaTb IOSCHEHHWS II0 XOAYy pELICHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUSIMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIGHHA C Y4ETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BBIOUPATh CIIOCOO pelIeHUs C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pPElIeHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUSIM, OOBICHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opmax padoThl (00CykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTh CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaX0XJICHHE TEOMETPUUECKUX BETHUNH, IPUMEHSIS H3BECTHBIC METOIbI TIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIIMEe NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce IOMCKA  pelieHuss MaTeMaTU4yecku  Cc(opMyInpOoBaHHON
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e HMETh MPEICTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(hEephl U MITOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUII CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUIECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUHM, 3€PKAIbHOU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUW: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/a4y, MPEANOJararoliMX HECKOJIbKO IIAroB PEIICHUs, €CIU YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKUX 3a/aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
KourpoJusbnbie | IIpakTuyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 21 1 https://m.edsoo.ru/N9W8B1M6E
B
2 SAHMIOC PACTIOTOACHIE HPAMBIX B ) 1 https://m.eds00.ru/M1C9A4D4D
IIPOCTPAHCTBE
3 [TapanmienbHOCTb MPSIMBIX U INIOCKOCTEN B 8 https://m.edsoo.ru/USZ8IAV3R
IIPOCTPAHCTBE
I1
4 epHeHﬂHIfyMpHOCTL MPAMBIX H 25 https://m.edsoo.ru/L500L9D0OR
IJIOCKOCTEN B IPOCTPAHCTBE
Vsl U paccTossHUS 16 https://m.eds00.ru/G614X9S1B
MHororpanHuKu 7 1 https://m.edsoo.ru/K415V4D7F
BekTopsl B IpocTpaHCcTBE 12 https://m.edsoo.ru/H2P5B1T90
I1
8 OBTOPEHHC, O606IL[€HI:I€ 1 8 2 https://m.edsoo.ru/J7Z9U1K8F
cucTeMaTtu3anus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPO'PAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Ne i/ Konrpoabnsie | IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoTshI padoTsbI
1 AHanuTH4eckas reoMeTpus 15 1 https://m.edso0.ru/J9C7F5W6J
I1
2 OBTOPEHHC, 0606IIIGHI:IG 1 12 1 https://m.eds00.ru/R7X1L1IN2P
cucreMaru3anusa 3HaHuu
O6bEéM MHOTOTpaHHHKA 17 https://m.eds00.ru/Y9Z0G7Y8Y
Temna BpamieHus 23 0 https://m.edsoo.ru/G9A1L2B2Z
I 68
3) HOTHAIL TIOBEPRHOCTI 1 ODBEMET 9 1 https://m.edso0.ru/J2X2C6B1R
KPYTJIBIX TEII
6 JIBrkeHus 4 0 https://m.edsoo.ru/B5G9R2C5E
7 IToBTOpenue, 00o0IIEHNE U 99 5 https://m.edsoo.ru/C3B508K3
CUCTeMaTH3aIus 3HAaHUH Vv
OBUIEE KOJIMYECTBO YACOB I1O
- 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V
https://m.edsoo.ru/C3B5O8K3V




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypchl

OcHoBHbIE TpaBUIIa
M300paKeHMs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

02.09.2026

https://m.edsoo.ru/C8R5V2L5W

[TonsiTHs cTepeoMeTpHn: TOUKA,
npsimMasi, II0CKOCTh,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

04.09.2026

https://m.edsoo.ru/D1J1V7K8M

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIONIUECS
psiMasi ! MIIOCKOCTh;
MIOJIYIIPOCTPAHCTBO

07.09.2026

https://m.edsoo.ru/E7A4A8V7D

[TonsTus: nepecexaronmecs
IJTOCKOCTH, MEPECEKAIOIIUECS
npsMas U MI0CKOCTh;
MOJYIPOCTPAHCTBO

09.09.2026

https://m.edsoo.ru/M4P3F1K30

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX

11.09.2026

https://m.edsoo.ru/M4J5A3Y1F



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F

MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00BHEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

14.09.2026

https://m.edsoo.ru/ROZ8Y9Y 1A

AKCHOMBI CTEPEOMETPUHN U
IIEpBBIE CJIECCTBUS U3 HUX

16.09.2026

https://m.edsoo.ru/D8Y2W8X4F

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

18.09.2026

https://m.eds00.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPHH U
TIEPBbIC CIICCTBHS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE.
O603HaueHus NPAMbIX U
IIJIOCKOCTEN

21.09.2026

https://m.edsoo.ru/L6U8SB5P1W

10

N3o0pakenue ceueHunit
MUpaMH/JIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pebpa. N3o0paxkenue
IIepeceyeHus MOTYyYEHHBIX
mI0ckocTeil. PackpamuBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

23.09.2026

https://m.edsoo.ru/N9H8R9U4A

11

N3o0paxeHune cedeHuit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pé6pa. Nzobpaxkenue

25.09.2026

https://m.edso0.ru/C8Y6COR9F



https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F

MepecevYeHMs MOTYICHHBIX
IJI0cKocTeil. PackpammBanue
MMOCTPOSHHBIX CEUECHUN
pPa3HBIMU LIBETAMH

12

N3o0pakeHue ceueHuit
MUpaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxkeHue
MepeceueHus MOIyICHHBIX
IJI0cKOCTeN. PackpammuBanue
IMOCTPOEHHBIX CEUCHUI
Pa3HBIMH [IBETaMU

28.09.2026

https://m.edsoo.ru/V8S2D3A6E

13

N3o0paxenue cedcHMit
MUPAMHJIBI, Ky0a U IPU3MBIL,
KOTOPBIE TPOXOIAT Uepe3 Uux
pé6pa. Uzobpaxenue
MepecevyeHus MOITy4eHHBIX
IJIocKocTen. PackpammBanue
MIOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

30.09.2026

https://m.edsoo.ru/\V3A7D0P9S

14

Meron cnenoB Ui TOCTPOECHUS
CEeUeHU !

02.10.2026

https://m.edsoo.ru/U6F3M4W3T

15

Meron cnenoB s MOCTPOEHUs
ceyeHuil. CBoOMCTBa
[IEPECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

05.10.2026

https://m.edso0.ru/B1D7X2R5I

16

Meron cnenoB s NOCTPOEHUS
ceueHuit. CBoiicTBa
[IepECECYCHUN NIPSIMBIX U

07.10.2026

https://m.eds00.ru/K6S2Y2T4X



https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I
https://m.edsoo.ru/K6S2Y2T4X

IJIOCKOCTEH

17

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh
I1arOB MTOCTPOCHHUS

09.10.2026

https://m.edsoo.ru/C4W6Z8A9L

18

[Toctpoenue ceueHuii B
nupamuze, Kyoe no Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEpPTEXkKeH U 3anKch
I1aroB MOCTPOCHUS

12.10.2026

https://m.eds00.ru/M1G3J6Q0T

19

[ToctpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aMKUCh
1IaroB IMOCTPOCHHUS

14.10.2026

https://m.edsoo.ru/R3U3MONSI

20

[ToBTOpEHUE MITAHUMETPUH:
Teopema o mpomoOpIIMOHATBHBIX
otpeskax. [lomobOue
TPEYrOJLHUKOB

16.10.2026

https://m.edso0.ru/S5U5B1J8X

21

KontponbHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

19.10.2026

https://m.edso0.ru/U6A0T2Z1X

22

B3auMHoe pacnonoxeHnue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpeniuBaroniyecs npsiMple.
[Ipu3Haku CKpemuBarOIMXCs
npsaMbIx. [TapamiensHbie

21.10.2026

https://m.edsoo.ru/Il6W5Z5L3V



https://m.edsoo.ru/C4W6Z8A9L
https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V

IIpsAMBIC B IIPOCTPAHCTBEC

23

Teopema 0 CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
NapajuIeIbHON JaHHOU IIPSIMO,
MPOXOASAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKallleh Ha
JTaHHOM npsimoil. Jlemma o
MePECCUCHUH NapaIeIIbHbIX
MPSIMBIX TIOCKOCTHIO

23.10.2026

https://m.edso0.ru/R1T2G0Z4E

24

[TapannienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapaIeIbHbIX
npsMeIx. Teopema o
CKPEIIHMBAIOIIMXCS MPSAMBIX

06.11.2026

https://m.edsoo.ru/B5B7N7L1X

25

LenTpanbHas npoekuus. Yroiu ¢
COHAITPABJICHHBIMU CTOPOHAMMU.
Yron Mexay npsMbIMU

09.11.2026

https://m.edso0.ru/T3L2A9KA4T

26

3azaum Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHNE, CBA3aHHBIE C
PacroIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

11.11.2026

https://m.edsoo.ru/O0U1V2R4lI

27

[TonsTHA: MapaIENbHOCT
MPSIMON U TUIOCKOCTH B
npoctpanctse. [Ipusnak
[IapaJUIEIbHOCTH MIPSIMON U
mockocTH. CBoMcTBA
MapaJuIEIbHOCTH NPSIMOU 1
IIJIOCKOCTH

13.11.2026

https://m.edsoo.ru/\VV5F0I6L9F

28

I'eomeTpuueckue 3amaun Ha

https://m.edsoo.ru/D8P3J2F0B



https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I
https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B

BBIUHCIICHHE U JJOKA3aTeJIbCTBO,
CBSI3aHHBIE C MMapaJJICIbHOCTHIO
MPSIMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE

16.11.2026

29

[Toctpoenue ceuenus,
MIPOXOJISAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YepTexKe U

MapajuIebHOTO IPYror MPSIMOK.

Pacuét oTHOILIEHUN

18.11.2026

https://m.eds00.ru/S0V4S5G1W

30

[MapannensHas mpoeKuus,
MPUMEHEHHE JJIs1 TIOCTPOCHUS
cedeHuit kyba u
napauienenumnena. CeoncTaa
napaiesIenune1a 1 Mpu3Mbl

20.11.2026

https://m.edsoo.ru/F504V6P3D

31

[TapannenbHble MIIOCKOCTH.
[Ipu3Haku napaineabHOCTH
JIBYX TIJIOCKOCTEH

23.11.2026

https://m.edsoo.ru/V9E3I4F1N

32

Teopema 0 napauIeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICKALLYIO TAHHOMN
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

25.11.2026

https://m.edsoo.ru/YOH2G1I19Y

33

CaoiicTBa napamienbHbIX
IIJIOCKOCTEM: O MapajuIeIbBHOCTH
MPSAMBIX IEPECECYEHUS TIPU
MEPECEUEHUN ABYX
MapaJUIEIIbHBIX IUIOCKOCTEN
TpeThen

27.11.2026

https://m.edsoo.ru/S8H4P6L8B



https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N
https://m.edsoo.ru/Y0H2G1I9Y
https://m.edsoo.ru/S8H4P6L8B

34

CaolicTBa napajuieIbHbIX
IJIOCKOCTEH: 00 oTpe3Kax
napajuieNbHbIX TPSIMbIX,
3aKJIIOUEHHBIX MEX]TY
NapajuIeIbHBIMU MJIOCKOCTSIMU;
0 [IEpEeCEeYEHUN IPSIMOM C IBYMs
[apajuIeIbHBIMU IIJIOCKOCTSIMU

30.11.2026

https://m.edsoo.ru/JOE9T2Z4N

35

[ToBTOpEeHue: Teopema
[Tudaropa Ha IOCKOCTH

02.12.2026

https://m.edsoo.ru/N3R3Q1A8C

36

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

04.12.2026

https://m.edsoo.ru/P1D6B5W9A

37

CoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napaJuiesenuresa

07.12.2026

https://m.eds00.ru/J9Z1G2K3Y

38

Boruncnenue UIMH OTPE3KOB B
KyO€e U MpsIMOYTOJIbHOM
napajuleIenuneie

09.12.2026

https://m.edso0.ru/L1C714Q7S

39

[IepneHMKyIAPHOCTD NPAMON
n mockocty. [Ipnu3nak
MEPIEHIUKYIISIPHOCTU IIPSAMON U
IIJIOCKOCTH

11.12.2026

https://m.edsoo.ru/U1H707Z3M

40

[lepneHMKyIAPHOCTD NPAMON
n mockoctH. [Ipu3nak
MEPIEHIUKYIISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

14.12.2026

https://m.edsoo.ru/L2C3BIM1F

41

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY

16.12.2026

https://m.edso0.ru/R9Q6P2P7D



https://m.edsoo.ru/J0E9T2Z4N
https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S
https://m.edsoo.ru/U1H7O7Z3M
https://m.edsoo.ru/L2C3B9M1F
https://m.edsoo.ru/R9Q6P2P7D

MIPOCTPAHCTBA U
MEPIEeHIUKYIAPHON K
IJIOCKOCTH

42

Ilnockoctu n

MNCPIICHAUKYIIIPHBIC UM IIPAMBIC

B MHOI'OI'paHHHKax

18.12.2026

https://m.edsoo.ru/K5Z9K8W1F

43

Ilnockoctu n

NIEPIEHIUKYISIPHBIEC UM IIPSIMBbIE

B MHOI'OI'paHHHKax

21.12.2026

https://m.edso0.ru/J7S7TG7R9R

44

[lepneHuKyYISp ¥ HAKJIOHHAS.
[Toctpoenue nepneHauKyspa
M3 TOYKHU Ha IIPSAMYIO

23.12.2026

https://m.edsoo.ru/UOF801T5Y

45

[lepneHuKyIsp ¥ HAKJIOHHAS.
[Toctpoenue nepneHauKyspa
W3 TOYKHU HA IIPSAMYIO

25.12.2026

https://m.edsoo.ru/H9H5P6A5Z

46

Teopema o Tpéx
NeprneHIuKyspax (mpsmas u
oOpartHas)

28.12.2026

https://m.edso0.ru/L6J8G6YOL

47

Teopema o Tpéx
NeprneHIuKyspax (mpsmas u
oOpartHas)

30.12.2026

https://m.eds00.ru/0O1D710S6G

48

Yron mexny
CKPEUIMBAIOIUMHUCS TPSIMBIMU

https://m.edsoo.ru/N3E9I9G2L

49

[Touck neprieH MKy pHBIX
MPSIMBIX C IOMOIIBIO
MEepPHEHIUKYISIPHBIX
MIOCKOCTEH

https://m.edso0.ru/G2D4N3N9F

50

OproronanbHoe

https://m.edsoo.ru/H8F5D4U60



https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L
https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F
https://m.edsoo.ru/H8F5D4U6O

IIPOCKTUPOBAHUE

o1

[TocTpoenue ceuenmii kyoa,
IIPU3MBI, IPABUIIBHOU
MIUPaMU/IbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINU

https://m.edso00.ru/M6SOWA4E2T

52

[TocTpoenue ceuenmii kyoa,
IIPU3MBI, IPABUIIBHOU
MMPaMU/IbI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

https://m.eds00.ru/G6E2G4F9X

53

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[InmockocTu cummerpuil B
MHOT'OI'paHHHMKaxX

https://m.edsoo.ru/l1401E8T3A

54

[Ipu3Hak nepneHAuKyJIApHOCTH
MIPSIMOM M TUIOCKOCTH KakK
CJIEJICTBHE CHMMETPHUH

https://m.edso0.ru/G4B0S5L2H

55

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuér paccTostHuid OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/Y8U9INOO3I

56

[IpaBusbHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuid OT TOUKH 10
IUIOCKOCTH

https://m.edso0.ru/U9L8Z506G

57

CrniocoObl OMyCTUTH
MEPIIEHUKYISPBI: CAMMETPHS,
CABUTI TOYKH I10 NapAJIIETbHOU
psAMOI

https://m.edso0.ru/Q603J0U3H

58

CaBur no HenapauienbHON
MPsIMOM, U3MEHEHHE

https://m.edsoo.ru/M1L7E7D6A



https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I
https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H
https://m.edsoo.ru/M1L7E7D6A

paccTosHuI

59

KonrponsHas pabora
"B3aumHoOe pacnosioxxeHue
IIPSIMBIX U INIOCKOCTEN B
npoctpaHctae"

https://m.edsoo.ru/T8K8J1Y2H

60

[ToBTOpEHME: Yyroy MexIy
IMpsAMBIMHA HaA IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

https://m.edsoo.ru/X7B1B0A5SA

61

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/I0VININ5SR

62

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MEXKY
MPSIMBIMU B MHOTOTPaHHHKAX

https://m.edsoo.ru/HOI1Y8C6L

63

JIByrpanssbIii yroi. CBoicTBO
JIMHEHHBIX YTJIOB JIBYTPAaHHOTO

yria

https://m.edso0.ru/X7A6Z8N30

64

[IepnenukynsapHsie
miockoctd. CBOICTBA B3aUMHO
MePIEHIUKYISIPHBIX
IUIOCKOCTEH

https://m.edsoo.ru/J4AFQU6LIE

65

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
MEepEeCceUeHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
IUIOCKOCTH

https://m.edsoo.ru/D0O5T8P0OH



https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H

66

[IpsimoyronbHbIN
napajuieNienumnesn; Kyo;
U3MEpEeHus, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuieJenune1a

https://m.edsoo.ru/J2B8Q2D10

67

Teopema o nuaroHaiu
MPSAMOYTOJIbHOTO
napajuiesienuIea U CleICTBUe
U3 Heé

https://m.edsoo.ru/P5H4F1Q1Z

68

CrepeomMeTpuueckue u
MIPUKJIaIHbIE 3a/1a4H, CBI3aHHbBIC
CO B3aMMHBIM PACIIOJIOKEHHEM
MPSIMBIX U TJIOCKOCTH

https://m.edsoo.ru/Q3R0P4X4C

69

HOBTOpeHI/IeZ CKPCHIUMBAOIIHUECCA
MpsAMBIC, ITAPAJJICIIBHBIC
IJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

https://m.edsoo.ru/B61303U7D

70

[Tapa mapannenpHbIX
MJIOCKOCTEM Ha
CKPEILLIMBAOIINXCS IPSAMBIX,
pacCcTOIHUE MEXKTY
CKPEIIMBAIOIIMMUCS MPSIMBIMU B
MPOCTBIX CUTYyaIUAX

https://m.edso0.ru/X3X5J3X5T

71

PaccrosiHue oT TOUKM 10
IJIOCKOCTH, PACCTOSIHUAE OT
MPSIMOM A0 MIIOCKOCTH

https://m.edsoo.ru/B7P9A6WS8Z

72

Brruncienune paccrossHui
MEK1Y CKPEIIMBAIOIIMMHUCS

https://m.edso0.ru/Q7G3E304D



https://m.edsoo.ru/J2B8Q2D1O
https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T
https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D

MPSIMBIMU C TIOMOILIBIO
MIEePIEeHIUKYISIPHOM MJI0OCKOCTH

Tpéxrpanusiii yrou,
HEPaBEHCTBA JUI TPEXIPAHHBIX

73 yrioB. Teopema Iludaropa, https://m.edso0.ru/GIN2H5L 1K
TEOpEMbI KOCHHYCOB U CHHYCOB
U1 TPEXTPAHHOTO yriia
DneMeHTHI ChepruyecKoi

74 T€OMETPHUH: T€0IC3NUCCKUE https://m.eds00.ru/G6S619N7S
JIMHUU Ha 3emiie
K 6ora "VY

75 OHTPOHBH?[ pabota "y b 1 https://m.edsoo.ru/E3R7Z8K3P
paccTosHus
Cucremaru3zanus 3HaHUN

76 "MHOrorpaHHuK 1 ero https://m.edsoo.ru/Y7Y0C4M1P
3JIEMEHTHI"
IT .B .

77 VIPaNiAa. BIART THPaMHiA https://m.eds00.ru/U0QOK3X9V
[IpaBunbHas nupamuia
IT T

78 PUSNIA. - PAMEAT 1 HAICTOTIHA https://m.eds00.ru/T6Q3V7NIT
npusmsl. [IpaBunbHas npusma
[IpssMo#t napainenenunes,

79 IIPSIMOYTOJIbHBIN https://m.edsoo.ru/Y8K3N7U5A
napaiesienunes, Kyo

80 BelIykiible MHOTOTpaHHHUKHU. https://m.eds00.ru/C6H509W0
Teopema Ditnepa 0]
BeImmykiipie MHOTOTpaHHUKH.
Teopema Dif B

81 pena JHiepa. LpasiiIbine https://m.eds00.ru/S5T4Y9L2C

" NOJIYIIpaBHUJIbHBIC
MHOT'OIrpaHHUKHA



https://m.edsoo.ru/G9N2H5L1K
https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C

KonTponbnas pabora

82 " " 1 https://m.edsoo.ru/C7F1R4J0L
MHororpaHHuKu

IT

83 OIVITHE BEICTOPa Ha THIOCROCTH 1 https://m.edso0.ru/L 5L3A2WAG
U B IIPOCTPAHCTBE

84 CymMa BEKTOpOB 1 https://m.edsoo.ru/Y60O7R8X50

85 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/B6X5W5W9l

86 [TpaBwiio mapamienenumena 1 https://m.edsoo.ru/Y7R20406E

87 YMHOKEHHE BEKTOpa Ha YUCIIO 1 https://m.eds00.ru/C9T808D8X
PasnoxxeHue BekTopa 1o 6asucy

88 TpEX BEKTOPOB, HE JICKAIIHNX B 1 https://m.eds00.ru/19T903V5N
OJTHO# MIOCKOCTH

89 CkanspHoe pou3BeICHNE 1 https://m.edsoo.ru/COU6ATEOS
B

90 PITHCICHHC YT MORAY 1 https://m.eds00.ru/G3U3F9G8M
BEKTOPaMH B IPOCTPAHCTBE
I N

91 POCTEHIIHE Salati ¢ 1 https://m.eds00.ru/T9SSE2Q4M
BEKTOpaMHU
I =

92 POCTEHIIHE Sa/at © 1 https://m.eds00.ru/S2Z1V7G5C
BEKTOPaMH
I =

93 POCTCHITIHE Sajtanu ¢ 1 https://m.edsoo.ru/\VV8C1B1N5I
BEKTOpPaMH
I N

94 POCTEHIITHE Salatu ¢ 1 https://m.edsoo.ru/D3R5Q6A1D
BEKTOpPaMH
006006

95 © erHHe 1 CHETEMATIEALI 1 https://m.edso0.ru/N3L3C7L9Z
3HAHUUN

96 OSo0HmeaKe i CHCTEMATHS I 1 https://m.eds00.ru/W0Z4CTY3K
3HAHUN

97 HToroBasi KOHTpOJIbHASA paboTa 1 https://m.edso0.ru/R5C5M2X4V



https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V

98 HroroBas koHTpobHas paboTa 1 https://m.edsoo.ru/D8F2MOV7L
99 Obobmenme 1 cuCTeMATH3AMMS 1 https://m.eds00.ru/KIN7X0BSK
3HAaHUN
0600
100 © HvleHHe 1 CHCTEMATHSAHA 1 https://m.edso00.ru/931AWXEK1
3HAaHUHU
0600
101 © erHHe 1 eucTeMathsaniA 1 https://m.edso0.ru/931AWXEK1
3HAHUU
000
102 060 HvleHHe 1 CHCTEMATH3ATI 1 https://m.eds00.ru/931AWXEK1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K
https://m.edsoo.ru/931AWXEK1
https://m.edsoo.ru/931AWXEK1
https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasnbie | IlpakTuyeckue

n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE PeCypchl

padoThI padoTshI
IToBTOpEHME TEMBI
1 "K 1 https://m.edsoo.ru/M412M8V3N
OOpJIMHATHI BEKTOpa Ha ) 01.09.2026 p

IUIOCKOCTH U B IPOCTPAHCTBE
I1 "C

2 OBTOPCHIE TEMBL TRAIBIPHOC 1 https://m.edso0.ru/DOAODAL8X
PON3BEACHNE BEKTOPOB" 02.09.2026
[ToBTOpEHME TEMBI

3 "Beruucienue yria me 1 https://m.edsoo.ru/Y908F5WO0B

BIYHUCIICHUE YTJIa MEXKITY ) 03.09 2026 p
BEKTOPAMHU B [IPOCTPAHCTBE
[ToBTOpEeHue TeMbl "YpaBHEHHE

4 OH, IIPOXO, el yepes 1 https://m.edsoo.ru/W5P7F1X0
IPAMOiA H'l? XOAIEH uep 08.09.2026 p Q
JIBE€ TOUYKHU
YpaBHEHHE IIIOCKOCTH,

5 opMaJb, ypaBHEHHUE 1 https://m.edso0.ru/NOZ9M5B1P
HOPMATE, YPABHCHI 09.09.2026 |
IUIOCKOCTH B OTPE3Kax
YpaBHEHHE IIIOCKOCTH,

6 1 https://m.edso00.ru/J6Q3H7U4W
HOpMaJlb, ypaBHEHHE 10.09.2026 p Q
IJIOCKOCTH B OTPE3Kax

7 B 1 https://m.eds00.ru/E3T5Q9X10

€KTOPHOE MPOU3BECHHE 15.09.2026 p u Q
e

8 HHefI HPIE HEpABEHCTEA, 1 https://m.edsoo.ru/M5B4P8R1M
JMHENHOE POrpaMMHUPOBAaHUE 16.09.2026

9 JluHeliHbIC HEPABEHCTBA, 1 https://m.edsoo.ru/J2R6V8J5T



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T

JMHEHHOEe MpOorpaMMHUpPOBaHUE

17.09.2026

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mexx1y npsMbIMH
B MHOT'OTpaHHUKAX

22.09.2026

https://m.edsoo.ru/U1E2F6L4N

11

AHaIUTHYECKUE METOIBI
pacuéra yriia Mexmay
IUIOCKOCTSIMU B
MHOTOI'PAaHHHUKAX

23.09.2026

https://m.edsoo.ru/l1P9I12K6Y

12

dopmyiia pacCTOSIHUA OT TOUKH
JI0 IIJIOCKOCTU B KOOpAMHATAX

24.09.2026

https://m.edsoo.ru/L4N3C7H3S

13

Haxoxnaenne paccTostHuii oT
TOYKH JI0 IJIOCKOCTH B KyOe

29.09.2026

https://m.edsoo.ru/K4F7Y9HSE

14

HaxoxpaeHnue paccTostHuii oT
TOYKH 10 INIOCKOCTH B
MIPAaBWIbHON NTUpaMHUJIE

30.09.2026

https://m.edsoo.ru/P1M3Z8S9B

15

KonrtponsHas pabora
"Ananurnueckas reomeTpus”

01.10.2026

https://m.edsoo.ru/O6Y9N8J6F

16

CeueHus MHOTI'OIr'paHHUKOB!
CTaHJAPTHBIC MHOTOT'PAHHUKHN

06.10.2026

https://m.edsoo.ru/Y507H6D2I

17

CeueHus MHOTI'OIrpaHHUKOB!
METOJ CJICI0B

07.10.2026

https://m.edso0.ru/\VOD1G9X1Z

18

CeueHust MHOTOTPAHHUKOB:
CTaHI[apTHI)Ie IIJIOCKOCTH,
nepecequI/m pr[MI)IX n
IIOCKOCTEHN

08.10.2026

https://m.edsoo.ru/R2L71310C

19

HapaJ'IJICJIBHBIe IpAMBbIC U
IIJIOCKOCTH: MapaJlyICJIbHbBIC
CCUCHUA

13.10.2026

https://m.edsoo.ru/USA8B2N7D



https://m.edsoo.ru/U1E2F6L4N
https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D

20

[TapamnensHble TpsIMbIE U
IUIOCKOCTH: pacuy€T OTHOIICHUN

14.10.2026

https://m.edso0.ru/G2F7Q7M3lI

21

[TapayuienpHble psAMbIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPELIMBAIOILUMUCS NPSMBIMU

15.10.2026

https://m.edsoo.ru/H5N8Q7D4F

22

IlepneHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITAPbI
NEePIEHIUKYIISIPHBIX
IUIOCKOCTEHN U MPSIMBIX,
CUMMETPUU MHOTOTPaHHUKOB

20.10.2026

https://m.edsoo.ru/M6EOE9A1]

23

IlepnenauKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPHEHANKYIIApax

21.10.2026

https://m.edso0.ru/Z0B5T4K4Y

24

IlepnenauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYNCIICHUS JUIUH
B MHOTI'OTPaHHUKAX

22.10.2026

https://m.eds00.ru/S616Z2N2V

25

IToBTOpEHME: IUIOIIAAH
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TUTOMIA/IeH, cooOpaxeHust
noao0us

05.11.2026

https://m.edsoo.ru/M8Y 7R6C9P

26

ITmomaan ceuenuit
MHOTOTPAaHHUKOB: TUTOIIIATH
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS MOT00MS

10.11.2026

https://m.eds00.ru/T9A2X9T70

27

KonTponbhas pabota
"IloBTOpEHME: MHOTOTPAHHHUKH,
CE4YEeHHUS] MHOTOI'PaHHHUKOB"

11.11.2026

https://m.edsoo.ru/H9J2P1A4J]

28

O0BéM Tena. O0beEM

https://m.edsoo.ru/J517C2D2E



https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F
https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E

MMpsAMOYT'OJIbBHOTO
napauicicnuicaa

12.11.2026

29

O0BéMm Tema. O0beM
IPSIMOYTOJIBHOTO
napaJuieienumneaa

17.11.2026

https://m.edsoo.ru/J517C2D2E

30

3amaun 00 yaBOCHUU Ky0a, O
KBaJIpatype Ky0a; O TPUCEKIINH
yria

18.11.2026

https://m.eds00.ru/O0J1R6V3X

31

CrepeomeTpuyeckue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajureNienumne/a

19.11.2026

https://m.edso0.ru/T1F1D116C

32

[Ipuknagneie 3agauu,
CBSI3aHHbIE C BHIYMCICHUEM
00BEMa MPSIMOYTOJILHOTO
napasuiesenumnena

24.11.2026

https://m.edsoo.ru/P6USYOIM1E

33

O0BEM MPSAMON TPU3MBI

25.11.2026

https://m.edso0.ru/L3X90Q5V8M

34

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BEIUMCIIEHUEM
00BEMOB MPSAMOI IPU3MBI

26.11.2026

https://m.edsoo.ru/M6VOH8Y 7R

35

IIpukiiaguele 3a1a4u,
CBsI3aHHBIE C 00BEMOM MpsMOH
IIPU3MBI

01.12.2026

https://m.edsoo.ru/M2E50416V

36

Brruucnenue 06EMOB TeI €
MIOMOUIBIO ONIPEAETEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
MIPU3MBI

02.12.2026

https://m.edsoo.ru/V6D1P3R5V



https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V

37

Brruncnenne 06bEMOB Tell ¢
MOMOIIBIO ONPEAETEHHOTO
uHTerpana. O6bEM MUpaMuIbl

03.12.2026

https://m.edso0.ru/L8T5DOM8R

38

®opmyna 00bEMa MUPaAMHIBL.
OTtHomeHrue 00bEMOB TUPAMH/T
¢ 00ITUM yTJIOM

08.12.2026

https://m.edso0.ru/S4P1G4P6H

39

CrepeomeTrpuyeckue 3aj1auu,
CBSI3aHHBIE C 00bEMaMU
HAKJIOHHOM MPU3MBI

09.12.2026

https://m.edsoo0.ru/S2M5U3G0K

40

CrepeomeTpuyeckue 3a1a4u,
CBSI3aHHBIE C 00BbEMaMU
TTUPAMHU/TBI

10.12.2026

https://m.edsoo.ru/L6U20Q6S8K

41

IIpukiagHeie 3aaa4u 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON TPU3MBbI

15.12.2026

https://m.edso0.ru/G2P3V6P4C

42

[IpuknagHeie 3a1a4u 11O TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TTUPAMUJIBI

16.12.2026

https://m.edso0.ru/O3HIB7 X4V

43

[TpumeHeHne 00BEMOB.
Brruucnenue pacctosHus 10
IUIOCKOCTH

17.12.2026

https://m.edso0.ru/FOA1T6F3Z

44

Konrtponbnas padora "O6béM
MHOTOTrpaHHHKaA"

22.12.2026

https://m.edsoo.ru/F3G2U1F6N

45

[{wmHapudeckas
MOBEPXHOCTh, 00pa3yroIne
WINHAPHUYECKOM TOBEPXHOCTH

23.12.2026

https://m.edsoo.ru/B2REN4E5X

46

Humuuap. [Ipsmoit kpyrosou
nuueAp. Inomans

24.12.2026

https://m.edsoo.ru/17VV3WO0V1B



https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X
https://m.edsoo.ru/I7V3W0V1B

IMOBEPXHOCTHU HUIIMHAPA

47

KoHnueckasi IoOBEpXHOCTb,
00pa3yrolne KOHMIEeCKOM
nosepxHoctu. Konyc

29.12.2026

https://m.edso0.ru/Z705V5F0T

48

Ceuenue KoHyca IJIOCKOCTBIO,
MapajuieIbHOM IJIOCKOCTH
OCHOBAHHUA

30.12.2026

https://m.edsoo.ru/A1P1E8Z1V

49

Y ceu€HHBIN KOHYC.
N300paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

50

[Tnomans 6OKOBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A2N3J7D2Z

51

[Tnomans 6OKOBOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A0VOI5L1K

52

CrepeomeTpruecKkue 3aJauu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
IIOCTPOEHUEM CEUECHUH
LUIMHApPA, KOHyCca

https://m.edso0.ru/O9U9S1J0E

53

CrepeomeTpruecKkue 3aJauu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
IIOCTPOEHUEM CEUECHUH
UJIMHApPa, KOHYyca

https://m.edsoo.ru/J5SUOH2A2M

54

[Tpuknanueie 3a1a4w,
CBSI3aHHBIE C LIWJIMHJIPOM

https://m.eds00.ru/Z900X4X9Z

55

[Tpuknanubie 3a1a4w,
CBSI3aHHBIE C LIWJIMHJIPOM

https://m.edsoo.ru/U4W2D1N4Y



https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/U4W2D1N4Y

56

Cdepa u map

https://m.edsoo.ru/D2M8Q1Q9

M

S7

[Tepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u
cdepsl II0CKoCThI0. Bua n
n300pakeHHE 1mapa

https://m.eds00.ru/Q0V2D9T2C

58

Ilepeceuenue cdepsl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHue mapa

https://m.edsoo.ru/T1S7TU4C8E

59

Ypasaenue chepsl. [Lomans
cthepsl u e€ yacteit

https://m.edso0.ru/O4A7V3I3L

60

Cummerpus cdepsl 1 mapa

https://m.edsoo.ru/M1U5L5B8Z

61

CrepeomeTpHuuecKue 3a/1aun Ha
JI0Ka3aTelbCTBO U BBIYUCICHHE,
CBsI3aHHbIE CO chepoit U
IapOM, TIOCTPOCHUEM UX
CEYEHUH TUIOCKOCTHIO

https://m.edsoo.ru/A7L8S8UGE

62

CrepeomeTpHuuecKue 3a/1aui Ha
J0Ka3aTeJIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHbIE CO chepoit U
I1apoM, MIOCTPOCHUEM UX
CEYEHUH TUIOCKOCTHIO

https://m.edsoo.ru/F8W7Q8M8S

63

[Ipuknagnbie 3a1a4u,
CBSI3aHHBIE CO c(hepoil U mapom

https://m.edso0.ru/P0T2G5X0D

64

HOBTOpCHI/ICZ OKPY’KHOCTBH Ha
IIJIOCKOCTH, BBIYHUCIICHUA B
OKPY>KHOCTH, CTAHAAPTHBIC

https://m.edsoo.ru/F9C9G7A1V



https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V

monoous

65

Paznmuunnie KOM6I/IHaI_[I/II/I TCI
BpalcHusd U MHOTI'OI'paHHUKOB

https://m.eds00.ru/M9X1Y9C1M

66

3amaun o TeMme "Tena u
IIOBEPXHOCTH BpaleHus"

https://m.edsoo.ru/N4BOF4R3E

67

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/A6W6V5B7D

68

O6bém nununaapa. Teopema 06
00BEME TIPSMOTO LUITHHIPA

https://m.edsoo.ru/S4D1E8J7S

69

Brruucnenue o0bEMOB Te €
TIOMOIIBIO ONIPENEIEHHOTO
unterpana. O6béM KoHyca

https://m.edso0.ru/G2P3E3T9N

70

TTnomanu 00KOBOH U MOJIHOMU
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/H0Z3J5B0OL

71

CrepeomeTpuyiecKkue 3a1a4u,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMJIMH/IPA, KOHYCA

https://m.edsoo.ru/ROB3L5Q3H

72

[TpuknanHbie 3a1a4M MO TEME
"O0OBEMEI U IUIOIIAAN
noBepxHocrel Ten"

https://m.eds00.ru/GOM9N4VIR

73

O0BEM mapa 1 11apoBOTo
cekropa. Teopema 06 00BEME
nrapa. [Inomans chepsi.
CrepeomeTpryecKue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUCM
00BEMOB 11apa, MIApOBOTO
CerMEHTa U IapOBOI0 CEKTOpa

https://m.edso0.ru/USE8V1S8K

74

[IpuknagHeie 3a1a4u 110 TEME

https://m.edsoo.ru/F2B9V6K3V
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"O0BEMBI TeN", CBI3aHHEIE C
00BEMOM IT1apa M IUIOIIABI0
cepbl. COOTHOIICHUS MEXKTY
IUTONIAISIMU TTOBEPXHOCTEH U
00bEMaMH MOTOOHBIX TEI

75

IToxoOuEble Tena B
npoctpancTee. 3meHeHune
00béMa 1pu o000 H.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYMCIIEHHEM
00BEMOB Tell U IIomanck
IIOBEPXHOCTEN

https://m.edsoo.ru/Y7S7CONOM

76

KonrtponbHas padora
"Ilnomaam mOBEpXHOCTH U
00BEMBI KpYyTJIbIX TET"

https://m.edsoo.ru/E7Y1D1J8F

77

JIBuKEeHMsI MPOCTPAHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (puryp. OOume
CBOICTBA JBHKECHUHN

https://m.edso0.ru/P8X9Y9K9IN

78

Bunp! nBmxeHuit:
NapaJIeIbHBIN NEPEHOC,
LIEHTpaJIbHAasi CAMMETPHS,
3epKaJIbHasi CUMMETPHS,
MIOBOPOT BOKPYT IPSIMOi

https://m.edsoo.ru/F5SA906K6N

79

[IpeoOpazoBanwms mo100wusl.
[Tpsimast u chepa Ditnepa

https://m.edso0.ru/X0U1R7EOM

80

FCOMeTpI/I‘{eCKI/IC 3aJa4u Ha
MMPUMCHCHUEC NBUKCHUA

https://m.edsoo.ru/Y0Z4M4Q3N



https://m.edsoo.ru/Y7S7C0N0M
https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/F5A9O6K6N
https://m.edsoo.ru/X0U1R7E0M
https://m.edsoo.ru/Y0Z4M4Q3N

81

O6o6matomee moropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTeMaTH3allus 3HaHU:
"ITapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo0.ru/O711L7S8D

82

O6o6matomee nmoropenue 11
MOHSITUI U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CHUCTEeMaTU3alrs 3HAHUI:
"[TapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

https://m.edsoo0.ru/O711L7S8D

83

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 knaccos,
cucTeMaTu3alus 3HaHWi:
"BekTops!l B pocTpaHcTe"

https://m.eds00.ru/Z0T217VIN

84

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,
cucTeMaTH3alys 3HaHUM:
"BexTops!l B pocTpaHcTe"

https://m.eds00.ru/X1L4M9T7S

85

O6o06matomee moBTopenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"BekTops! B mpocTpaHcTBe"

https://m.eds00.ru/X1L4M9T7S

86

O6o06matomee moBTopenue 11
MOHSITUI U METOJIOB Kypca

https://m.eds00.ru/X1L4M9T7S



https://m.edsoo.ru/O7I1L7S8D
https://m.edsoo.ru/O7I1L7S8D
https://m.edsoo.ru/Z0T2I7V9N
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reomerpun 10—-11 knaccos,
cUCTeMaTH3allus 3HaHU:
"BekTopsbl B npocTpaHcTse"

87

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3allus 3HaHU:
"O06beM MHOTOTpaHHUKA"

https://m.edsoo.ru/L8B7K5P7L

88

O6o6matommee nmoropenue 11
TIOHSITHI U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CHCTEMaTH3aIlHsl 3HAHMIA:
"O6beM MHOTrOrpaHHuka"

https://m.edsoo.ru/A8T9GID2P

89

O6o6matomee moropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHCTEeMAaTH3aIus 3HaHUH
"O6beM MHOTOrpaHHUKa"

https://m.edso0.ru/A8T9G9D2P

90

Ob6o6maroee nopropenue 11
HOHATHI U METO/I0B Kypca
reometrpun 10—11 kmaccos,
cUCTEeMaTu3alus 3HAaHU:
"O6beM MHOTOTpaHHHUKA"

https://m.edso0.ru/A8T9G9D2P

91

Ob6o6maromee nosropenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—11 knaccos,
CHUCTeMaTH3alys 3HAHUI:
"[romaay MOBEpXHOCTH U
00BEMBI KpyTJIbIX TEn"

https://m.edsoo.ru/D2R2A7N5Y



https://m.edsoo.ru/L8B7K5P7L
https://m.edsoo.ru/A8T9G9D2P
https://m.edsoo.ru/A8T9G9D2P
https://m.edsoo.ru/A8T9G9D2P
https://m.edsoo.ru/D2R2A7N5Y

O6o6matomee moropenue 11
MOHSATUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,

92 B https://m.edsoo.ru/D2R2A7N5Y
cHUCTeMaTH3allMsl 3HAHMI:
"IInomany NOBEpXHOCTU U
00BEMBI KpyTJbIX TEN"
O6o6matomee nmoropenue 11
TIOHSTHI U METOJIOB Kypca
eoMe 10-11 knaccos,
93 FeoMeTpuH o . B https://m.edsoo.ru/GOH6WSL1I
CHUCTEMAaTU3alMs] 3HAHWIA:
"IInomany NoBEpXHOCTU U
00BEMBI KpyTJbIX TEN"
94 Wrorosas koHTpoJibHasA paboTa https://m.edsoo.ru/A2T8K400H
95 HroroBast KoHTpoIbHAs paboTa https://m.edsoo.ru/P6R5P8U7U
IToBTOpenue, 0000IIIEHIE
96 P m HI:I 1 https://m.eds00.ru/C7F7Y 326K
cUucreMaTni3anda 3HaHUN
IToBTOpenue, 0000IIIEHIE
97 BTOpetin tHerme i https://m.eds00.ru/C7F7Y3Z6K
cucreMaTtni3anda 3HaHUN
IToBTOpenue, 00001IEHNE U
08 P et https://m.edso0.ru/C7TF7Y3Z6K
cucreMaTni3ania 3HaHUN
IToBTOpenue, 0600111E
99 P Herme https://m.eds00.ru/C7F7Y3Z6K
cHUCTeMaTH3alMs 3HAHUI
IT , 0000
100 OBTOPEHHE, 000 meHIiIeH https://m.edso0.ru/C7F7Y3Z6K
cHUCTeEMaTH3alMs 3HaHWI
IToBTOpenue, 0000IIEHNE
101 P m HI:I 1 https://m.eds00.ru/C7F7Y3Z6K
cucreMaTtui3anda 3HaHUN
Hcto a3
102 TOPHA pasBHTHA https://m.eds00.ru/G3Y5W3Z0B

CTEpEOMETPUHU KaK HAYKU U €€
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POJib B pa3BUTHHU COBPEMCHHBIX
HHXXCHCPHDBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Koxa .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
npoBepsieMor .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
0 pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATHSAMH: TOYKA, MPAMasi, INIOCKOCTh
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPHH ¥ CICACTBHS M3 HUX MPH PEIICHUH
' FCOMETPHUYCCKUX 3aja4
73 OnepupoBarh MOHATHUSAMH: TApPaLUICIBPHOCTE W TEPICHIUKYISIPHOCTH
' IPSMBIX U IIOCKOCTEM
72 KnaccudunupoBars B3aMMHOE PaCIOIOKEHUE MPSMBIX M IUIOCKOCTEH B
' POCTPaHCTBE
OnepupoBarh MOHITUSMU: JBYTPAHHBIH YTOJI, TPAaHH JIBYTPaHHOTO yIJa,
7.5 peOpo IBYrpaHHOTO yIiia, TUHEHHBINM YTOJl IBYTPAHHOTO YTIJia, rpaaycHast
Mepa IBYTPaHHOTO yria
76 OnepupoBarh MOHSITUSIMH: MHOTOTPAaHHHK, BBIMYKJIBIA W HEBBITYKIIBINA
' MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TIPABUIIbHBI MHOTOTPAaHHHK
77 Pacnio3HaBaTh OCHOBHBIC BHUJIBI MHOTOTPAaHHHMKOB (TIHpamuia, NpU3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenune, Kyo)
KnaccupumupoBars  MHOTOTPAaHHHWKH, BBIOMpAas  OCHOBaHUS  JUIS
78 knaccuukanuu  (BBIMYKJIbIE W HEBBIMYKJIBIE  MHOTOTPAaHHHKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE ¥  HAKIOHHBIC TPU3MBI,
napasuIeJICTUIIC TbI)
79 OnepupoBarb TIOHATUSIMU: CeKyIas IUIOCKOCTB, ceueHune
' MHOTOTPaHHHKOB
710 OOBACHATh  TPUHIMITBI  TIOCTPOCHUS  CEYEHHH  MHOTOTPaHHHKOB,
' UCIIOJNIB3YSI METOJI CIIE/IOB
CTpouTh CceEYEeHUS MHOTOIPAHHUKOB METOJOM CJICJIOB, BBITIOJHSTh
7.11 (BBIHOCHBIE) TJIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QuTYp:
BHJI CBEpPXY, COOKY, CHU3Y
Perrate 3a1aun Ha HaXOXJICHUE FCOMETPUUCCKUX BEJIMUUH MO 00pasiiam
WIA aJrOpUTMaM, MPHUMEHSS W3BECTHBIC AHATMTUYCCKHE METOJBI IPH
7.12 pelIeHuN CTaHJAPTHBIX MaTeMaTHYEeCKHUX 3a7a4 Ha BBIYUCICHHUE
pPacCTOSHUN MEXAY IBYMs TOYKaMH, OT TOYKH JIO MPSMOW, OT TOYKHIO
IJIOCKOCTH, MEXKAY CKPEIIUBAOIIUMUCS TTPSIMBIMU
7.13 Perrate 3a1aun Ha HaXOXJICHUE FCOMETPUUCCKUX BEJIMUUH MO 00pasiiam




WM aJiroputMam, MNPHUMCEHAA HU3BCCTHBIC AHAJIUTUYCCKHE MCTOIBI IIpU
PEIICHUU CTAaHAAPTHBIX MATCMAaTHUYCCKHUX 3aJlad Ha BBIYMCICHHEC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMUCA IPAMBIMU, MCKIY HpﬂMOI;'I Hn IIJIOCKOCTBIO,
MCKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

Boruncnsate 00bEMBI M IJIOIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB
(mpu3ma, nupamMuaa) ¢ npuMeHeHueM (HopMyIl, BBIYUCIATH COOTHOIICHUS
MEXIy IIOUIAIIMH MOBEPXHOCTEH, o0BEMamMu M01I00HBIX
MHOTOTPaHHUKOB

7.15

OHepI/IpOBaTB IOHATHUAMUK: CUMMCTPHA B IPOCTPAaHCTBE, LCHTP, OChb U
INIOCKOCTh CUMMCTPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHUH (1)I/IprBI

7.16

W3BnekaTh, mpeoOpa3oBBIBATh W HMHTEPIPETUPOBATH WHEPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UIYypax, NPEJCTABICHHYIO Ha
YepTekKax U pUCYHKax

7.17

[IpumensTh reomerpudeckue (PaxkThl Il PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANONArallliuX HECKOJIbKO WIaroB pPEIICHMS, €CIN YCIOBHS
MIPUMEHEHHUS 3aJ1aHbl B IBHOU (opMe

7.18

[IpuMeHATH mpoCTEHIIME NPOrpaMMHBIE CPEACTBA M IEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4

7.19

HpI/IBOI[I/ITL MMPUMCPLI MATEMATUYICCKUX SaKOHOMepHOCTeﬁ B IIpUpOJAC U
JKU3HH, paCliIO3HABATh IMMPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

7.20

[IpuMeHATH MOTydYeHHbIE 3HAHUsI Ha IPAKTHUKE: aHAIM3UPOBATh PealbHbIE
CUTYallMU U IPUMEHATh U3yYEHHBIE IOHATHUSA B IIPOLIECCE NTOMCKA PEILICHUS
MaTeMaTH4eCcKl  CPOPMYJIHMPOBAHHOW  MpPOOJEMbI,  MOJECIUPOBATH
peayibHble CUTYyallud Ha SI3bIKE T'€OMETPUH, HCCIEN0BaTh MOCTPOCHHbIE
MO/JIEJH C UCIIOJIb30BAHNEM F€OMETPUUECKUX MTOHITHH U TEOpeM, armapara
anreOppl, peuiaTh MPaKTUYECKHE 3aJauyd, CBSI3aHHBIE C HAXOXIACHHEM
reOMETPUUECKUX BEIUYUH

11 KJIACC

Kon
nposepsieMor
0 pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

6 I'eomeTpus
OmnepupoBaTh MOHATUSAMH: LHUIMHIPUYECKAs MOBEPXHOCTh, 00pa3ylomine
6.1 IWIMHAPUYECKOM TOBEPXHOCTH, IMIUHIAP, KOHWYECKas IOBEPXHOCTH,
' oOpa3ylolMe  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IMIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATD CITOCOOBI TIOTYYCHHUSI TEJT BPAIICHUS




6.4

KnaccudunupoBars B3auMHOE pacnosiokeHue cepbl U MI0CKOCTH

6.5

OnepupoBaTh MOHATUSMH: MIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CEIMEHTA, IAPOBOM CJIOH, OCHOBAHUE LIAPOBOIO CJIOS, BBICOTA
IIapOBOT'O CJI0s, HIAPOBOH CEKTOP

6.6

Beruncnsate 00BEMBI W TUIOMIATU TIOBEPXHOCTEH TEJI BpaIICHWS,
TEOMETPHUYECKUX TeJl C MPUMEHEHHEM (PopmyIT

6.7

OnepupoBarTh MOHATHSMH: MHOTOIPAaHHHUK, BIIMCAaHHBIM B cdepy u
OIMCaHHBIN 0K0JIO cepsl, chepa, BIMCaHHAS B MHOTOTPAaHHHUK WM TEJIO0
BpallleHUs

6.8

BBIUKCIIATE COOTHOIICHUS MEX/TY IIJIOIIAIMK ITOBEPXHOCTEH 1 00bEMaMU
HOIOOHBIX Tell

6.9

N3o06paxats u3yyaembie (PUTYypBl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYpP: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpalICHUsA

6.11

W3BnekaTh, WHTEPIPETHPOBATH M MPEeoOpa3oBHIBATH WH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, IPEACTAaBICHHYIO Ha
YepTekKax U pUCYHKax

6.12

[IpumensTh reomerpudeckre (PaxkThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANONaralIiuX HECKOJbKO WIIaroB pPEUICHUs, €CIIA YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B IBHOU opMe

6.13

OnepupoBarh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIMONHATE NIEHCTBHUS CIIOXKEHHS BEKTOPOB, BBIYATAHHSI BEKTOPOB H
YMHOXXEHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKMMU CBOWCTBAMH OHHU
o0JIagaroT

6.15

HpI/IMeH}ITB IpaBUJIO IapaJlUICJICIIUIICAa Npr CII0OKECHHUU BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: JCKAPTOBbBI KOOPAWHATBI B IPOCTPAHCTBE,
BCEKTOpP, MOAYJIb BEKTOpA, PaBCHCTBO BCKTOPOB, KOOpPAWHATBI BEKTOpPA,
yroJia MCKOY BCKTOpPAaMH, CKaJIIpHOC MIpOU3BCACHUC BCKTOPOB,
KOJUIMHCApHBbIC U KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxomuth cymMMy BEKTOpPOB M TNPOM3BEACHHE BEKTOpa Ha YHCIO, YToJ
MEX/1y BEKTOpaMH, CKaJIIpHOE MPOU3BEACHUE, PACKIAIbIBATh BEKTOP IO
JIByM HEKOJUIMHEApHBIM BEKTOpam

6.18

BallaBaTB IJIOCKOCTh YPaBHCHHUEM B JleKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pematp npocrelinme reoMeTpuuecKye 3a1a4i Ha IPUMEHEHUE BEKTOPHO-
KOOpJAMHATHOI'O METOJA

6.20

Pemarn 3aJa4l Ha A0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOILICHUU U
HaXOXJACHUC T'COMCTPHUUYCCKUX BCIIMYMUH I10 06pa3uaM HJIN aJirOpuTMaM,
MIPpUMCHSA HU3BCCTHBIC MECTOAbL npu peuICHUA CTaHAAPTHBIX




MaTeMaTHYCCKUX 3aJa4

6.21

IIpuMeHATH mHpoCTEHIIME NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4

6.22

[IpuBoUTE MpUMEPHl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATh MPOSBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATH NOJyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh peajbHbIC
CUTYalUH U IPUMEHSATh U3YUEHHBIE [IOHATHS B IIPOLECCE NTOMCKA PELLECHUS
MaTeMaTH4eCcKu  chOpMyIMpOBaHHOW  MPOOIEMBI,  MOJEIHPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE F'€OMETPUH, HCCIIEIOBATH MOCTPOCHHbBIE
MOJIEJIY C UCIIOJIb30BAaHUEM F'€OMETPUUYECKUX ITOHATHI U TEOPEM, armapara
anreOpsl, pemaTh MPAKTUYECKHE 3aJadyM, CBSI3aHHBIE C HAXOXJIECHUEM
r€OMETPUYECKUX BEJIUYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

7.1

OcHoBHblE TOHATHA cTepeoMeTpuu. Touka, npsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 00 aKCHOMATHYECKOM IIOCTPOCHUH CTEPEOMETPHUHN: AaKCHOMBI CTEPEOMETPHH
U CIIEJICTBUS U3 HUX

7.2

B3aumHOe  pacnonoxkeHue OpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble U CKpeuuBarouiuecs: mnpsMble. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajjIesIbHbIE IMpsIMble B  IMPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSMBIX, MApaJUIEIbHOCTh MPSIMOW M IUIOCKOCTHU. YTIIBIC
COHAIIPABJICHHBIMU CTOPOHAMM, YIOJ MEXAy HpSIMbIMU B IPOCTPAHCTBE.
[TapamienpHOCTh IIIOCKOCTEN: MapajlIesIbHbIE INIOCKOCTH, CBOMCTBA MapajuleIbHbIX
wiockocteil. Ilpocreiimume npocTpaHcTBeHHbIE (UIYphl Ha IJIOCKOCTU: TETPAdP,
KyO, mapauienenumnes, HOCTpOeHUE CeUeHHH

7.3

HepHGHI[I/IKYHSIpHOCTI) prlMOfI U TIIOCKOCTH: TMCPICHAUKYISAPHBIC TMPAMBIC B
MPOCTPAHCTBE, MPSIMBIE apAJIEIbHBIE U MEPIIEHAUKYISIPHBIE K MJIOCKOCTH, TPU3HAK
NEePHEHANKYISIPHOCTH MPSAMOM U TUIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHAUKYIAPHOI
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEX1Y MPSIMOU U MIIOCKOCTHIO, IBYTPAHHBIN
YTOJ1, JMHEHUHBIA YroJl ABYTpaHHOro yria. [lepreHiuKymsip 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TUIOCKOCTH, IPOEKIHS (PUTYypHI Ha
IJIOCKOCTH. [IepreHIMKyIpHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH IBYX
mrockocreil. Teopema o TpEX meprneHIuKyIIsipax

7.4

[TonsiTne MHOrorpaHHMKa, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKJIBIE H
HEBBIITYKJIbIE MHOTOTPAHHHMKH, pPa3BEPTKA MHoOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, TpaHd M OCHOBAHMS MPU3MBI, IpsMas U HAKJIOHHAs IPU3MBI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH NMpu3Msl. [lapamnenenunen, npsMoyroiabHbIN Mapajuieaenunes
U ero cporictea. [lupamuaa: N-yroipHas nupamuaa, rpaHd 1 OCHOBAaHWE MUPAMMUIBI,
OOKOBasl W TOJIHAS MMOBEPXHOCTh MHPAMHJIbI, MPABUIbHAS W YCEUEHHAs MHUpaMHJIA.
OnemMeHTsl TpuU3Mbl W nUpaMuibl. [IpaBUiIbHBIE MHOTOIDAaHHUKH: IIOHATHE
IIPaBWJIBHOTO MHOTOTpaHHMKa, IpaBUibHAs NpuU3Ma M IpaBUiIbHAs NHpaMuja,
NpaBUIbHAS TPEYToJIbHAS MUPaMUa U MPaBUIIbHBINA TeTpasap, Ky0. [Ipencrasnenue
O MpaBWJIBHBIX MHOIOTPaHHMKAaX: OKTa’JAp, AoJeKa’Ap M ukocadapyrue CedeHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUYKH, IPSMOHL, MIIOCKOCTH.
OneMeHTbl CHUMMETPUM B IHpaMHAax, NapajUleJienunenax, I[paBUIIbHbBIX
MHOI'OIPaHHHUKaX

7.6

Bbruncnenue 31eMEHTOB MHOTOTpAaHHHMKOB: pEOpa, numaroHanu, yribel. [limomans




OOKOBOM TMOBEPXHOCTH M TOJHOW TOBEPXHOCTH MPAMON MPU3MBI, IUIOIIATh
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSAMON Mpu3Mbl. [Lomans 60xKoBO#
MOBEPXHOCTU U TOBEPXHOCTH IMPaBWJIBHON NHpPaMUIbl, TEOpeMa O IUIOMAIH
yceuénHoit nupamuabl. [Tonstue 06 06béme. OObEM MUPaMUIBI, TPUIMBI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXTY IUIOIIAIIMHU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC
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HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eomeTpus

6.1

[{unuaapuyeckas MOBEPXHOCTh, 00pa3yIoIne MHUINHIPUYECKON MOBEPXHOCTH, OCh
MUJTUHAPUYECKONW MOBEpXHOCTH. LIMIMHIp: OCHOBaHMS W OOKOBasi IMMOBEPXHOCTD,
o0pa3yrolas U ocb, IIOIaAb OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konudeckass TOBepXHOCTh, OOpa3ymoIlIne KOHWYECKOW TOBEPXHOCTH, OCh U
BepIlIMHA KOHUYECKOM MoBepXHOCTH. KOHYC: OCHOBaHME U BepIInHa, 00pa3yromas
U OCb, TUIOIIA s OOKOBOM U MOJTHON MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
U BBICOTa, OCHOBAaHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: 1eHTp, paguyc, AMaMeTp, III01aaAb OBEPXHOCTH ceprl. BzaumHoe
pacmionoxeHue chepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, IIIomnaab

cepsl

6.4

N306paxeHue Ten BpallleHus Ha I0CKOCTH. Pa3BépTka nMnuHApa U KOHyca

6.5

KomOuHanuu Tten BpamieHus U MHOTOTPaHHUKOB. MHOTIOTpaHHUK, ONHCAHHBIN
okoJio cepsl, chepa, BliMCaHHAsT B MHOTOTPAHHUK, HJIM TEJIO BpaIllEHUS

6.6

[Tonste 06 o0BEMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 006 00bEME
NPSIMOYTOJIBHOTO TapajUlefienuneaa U cleAcTBus u3 He€. OO0bEM IWIMHpa,
koHyca. O0BEM mapa u miomaab chepol

6.7

[Tomobupie Tema B mpocTtpaHcTBe. COOTHONICHHUS MEXIY  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ

6.8

CeuecHus HUJIMHApAa (HapannenLHo U TNCPHCHAUKYIIAPHO OCI/I), CCUCHUA KOHYCa
(HapaJ'IJ'ICJ'ILHOC OCHOBAHUIO U MMPOXOAAIICC YCPE3 BCpH_II/IHy'), CCUCHUS 1Iapa

6.9

Bektop Ha muockoctu u B mpocTtpaHcTBe. ClIOK€HHWE M BBIYMTAHHE BEKTOPOB.
YMHOXkEHNEe BEKTOpa Ha 4ucio. Pa3noxeHnne BeKTopa no TpéM HEKOMIUIaHAPHBIM
BekTopaM. IlpaBuno mapamenenunena. PemeHune 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPaBUII ACUCTBUIN C BEKTOpaMU

6.10

[IpsimoyronbHasi cucTeMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreiimve 3amaud B KOOpAMHATaX. YToll MexAy BekTopamu. CKalsipHOE
IIPOU3BEJICHUE BEKTOPOB. BpIuncieHue yrioB MeEXIy NPSMBIMU U IUIOCKOCTSMH.
KoopauHaTHO-BEKTOPHBII METOA NTPU PELIEHUH F€OMETPUUYECKUX 3a4a4




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOoBaHUSA o0pa3oBaHus

Bnagenue MeromaMm JOKa3aTeNbCTB, aIrOPUTMaMHU DPELIEHUS 3a]ad;
yMEeHHE (QOpPMYIUPOBATH MU ONEPUPOBATH MOHITUSIMH: OIpEACICHUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, 10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; IPUMEHSTH UX; YMEHUE (POpMyTUPOBATH
0o0paTHOE U MPOTHUBOMNOJIOKHOE YTBEp:KJEHHE, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIIOIB30BATh METOJ] MAaTEMaTUYECKOM HHIYKIIHY;
IIPOBOAUTH  [TOKA3aTElbHBIE PpACCY)KIEHUS IPU PELIEHUH 3a/ad,
1 OLICHUBATh  JIOTUYECKYIO  IIPAaBUJIBHOCTb  PACCYKICHMM; YMEHHE
ONEPUPOBATh MOHATUAMHU: MHOXECTBO, IOJAMHOXECTBO, OIEPALUHA Hal
MHOXECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
amnmnapar JJIs OIMCaHUs PEAIBHBIX IIPOLIECCOB U SABJICHUN U IIPU PEILICHUU
3aja4, B TOM 4HCI€ U3 JAPYruX Y4eOHBIX HPEIMETOB; YMEHHE
OIIepUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OINUCHIBaTh TIpadbl pa3IMUHBIMU

croco0amMu; UCIOIB30BaTh Ipadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh NMOHATUSMU: HATYPAJIbHOE YUCIO, LIEJIOE YHUCIIO,
CTENEHb C LEJIbIM ITOKa3aTeJIeM, KOPEHb HATYPAIIbHOW CTENIEHU, CTEIICHb
C pauMOHAIbHBIM  IIOKA3aTelleM, CTENEeHb C  JIEUCTBUTEIIBHBIM
noKaszaTejieM, JorapugM Uucia, CHHYC, KOCHHYC U  TaHI€HC
IIPOU3BOJIBHOIO YHUCJIA, OCTATOK I10 MOAYJII0, PAallMOHAIBLHOE YHCIIO,
MPPALMOHAIBHOE  YHWCJIO,  MHOXECTBA  HATYPAJIbHBIX,  LEJbIX,
2 palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN, YMEHHME MCIIOJb30BaTh
MPU3HAKU JIETMMOCTH, HAUMEHbIIUN OOLIMI JETUTeNb U HauMeHbIlIee
of1iee KpaTHoe, anroput™M EBKiHIa mpu perieHun 3ajad; 3HaKOMCTBO ¢
pa3IMYHBIMU ~ IO3ULIMOHHBIMU  CHUCTEMAaMH  CUMCIIEHHs;  yMEHHUE
BBINOJIHATh BBIYUCIICHHE 3HAYCHUNA W TpeoOpa3oBaHUs BBIPAKEHHH €O

CTeNeHsMH U JorapupmMamu, mpeoOpazoBaHusl ITPOOHO-PAIMOHAIBHBIX

BLIpa)KCHHﬁ; YMCHHUC OIICPUPOBATH HNOHATUAMU: MOCJICIOBATCILHOCTD,




apudmeTnuecKas mporpeccus, reoMeTpruIecKas Iporpeccus, 06CKOHEUHO
yObIBafoOIas  TeOMETpPUYECKas  IPOTPECcCCHsl;  yMEHUE  3aJaBaTh
MOCIIEZI0BATEIHLHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;
YMEHHUE OIEePUPOBATh MOHITHAMHU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIC
KOMIUICKCHBIC YMCIIa, MOJYJh U aprYMEHT KOMIUIEKCHOTO 4yucia, popma
3aIMCU KOMITJIEKCHBIX YHcel (TeoMeTpudecKas, TPUTOHOMETPUUYECKAs U
anrebpandeckas); yMEThb MPOM3BOAHUTH apH(PMETHUECKUE JCUCTBHUS C
KOMIUIEKCHBIMM ~ YWCJIAMHU; TPUBOJAUTH IMPUMEPHl  HCIOIb30BAHMS
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUAMU: MaTpuua 2x2 m 3x3,

OIPCACIINTECIIb MAaTPHUILIbI, FGOMeTpI/ILIeCKI/Iﬁ CMBICJT OITPCACIIUTECIIA

YMeHue onepupoBaTh NOHATHUAMHU: palMOHAIbHBIC, UPPALMOHAIILHBIE,
MOKa3aTebHbIe, CTEIEHHBIE, JIOTapu(PMUIECKHe, TPUTOHOMETPUUYECKHE
YpaBHEHUS U HEPABCHCTBA, HMX CHUCTEMBI; YMEHHME OIEPUPOBATH
MOHATUSAMH: TOXKJECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHKEe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUHW W HEPABEHCTB, PaBHOCUJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTb YpaBHEHMUS,
HEPABEHCTBA M CHUCTEMBI C ITOMOINBI PA3JIMYHBIX NPHUEMOB; PEIIATH
YpaBHEHUsS, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; INPUMEHATh
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUIS PEIICHHS MaTEeMaTHYECKUX

3ala4v U1 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTh (YHKLUH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHMYEHHOCTh (DYHKLIUH, MOHOTOHHOCTb
GyHKINHU, 3KCTpeMyM (PyHKIMH, HauOoJbIIee M HaUMEHbIIee 3HaYeHUs
(GYHKIIUM Ha IPOMEXYTKE, HEMpepbIBHAsA (PYHKIIMSI, aCHMIITOTHI Tpaduka
¢byHKIMH, TIepBast ¥ BTOpas MPOU3BOAHAS (PYHKIIUH, TEOMETPHUECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOW, NEepBOOOpa3Has, oONpeAeTEHHbIN
UHTErpaj; YMEHHE HaXOAMTh ACUMITOTHI Tpaduka (YHKIHMH; yMEHHE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, IPOW3BEACHHUS, YACTHOTO H
KOMMO3ULMHU (PYHKIMI, HAXOAUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIIMY; yMEHUE HaXOAWTh IMPOU3BOJHBIE AJIEMEHTApHBIX (PYHKIIMA;
YMEHHUE HCIIOJB30BaTh IPOU3BOAHYIO ISl MCCIEeNOBaHUS (YHKIHUH,
HaXOAWUTh HAWOOJbIINE W HAMMEHBbIIME 3HA4YEHUs (QYHKUUI; CTPOUTH
rpadMKi MHOTOYJICHOB C MCIOJb30BAHUEM allapara MaTeMaTHYECKOTO
aHaIu3a; MPUMEHATh IPOU3BOJHYIO JUI HAXOXAEHUS HAWIy4Ilero

peuiCHUd B IMPUKIAIHBIX, B TOM YHCJIC COLUAIIbHO-3KOHOMUYCCKUX U




(bu3nUecKrX 3a7a4ax; HAXOAUTh IJIOMAJAN U 00BEMBI PUTYP C TTOMOIIIBIO
WHTErpaja; MPUBOJUTH MPUMEPhl MaTEMaTHUYECKOTO MOJICIUPOBAHUS C

MOMOIIBI0 AU PepeHIINATHHBIX YPABHCHHIMA

YMeHue omnepupoBarh MOHATHAMH: Trpaduk (yHKOHUH, OOpaTHAs
GyHKLIMSA, KOMIIO3UIMS (DYHKUMH, JMHEHHas (QyHKUMsA, KBaJpaTU4Has
byHKIHA, panuoHagbHas byHKIMA, CTEIIEHHAsI byHKuus,
TPUTOHOMETPUUYECKHE  (QYHKLUH, OOpaTHble TPUTOHOMETPUUYECKHUE
¢GbyHKIMK, TOKa3arenbHass M JorapudmMuueckas (QyHKIUH;, yMEHHE
CTPOUTH TpaUKU U3YyYEHHBIX (YHKLUH, BBINOJHATH NPeoOpa3oBaHMs
rpaduKoB QYHKIUI, HCHIOIB30BATH TPAPHUKH JIJIsl U3YUCHUS TIPOIIECCOB U
3aBUCUMOCTEH, MPHU PELIeHUU 3a/la4 U3 APYruX y4eOHbIX MPEAMETOB U
3aJa4 U3 peaNbHOM KU3HU; BBIPAXATh (POPMYIIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U rpaduKu (PyHKIMHI A1 pereHust
ypaBHEHM, HEpPaBEHCTB M 3aJay C IapaMeTpaMH; H300paxkaTb Ha
KOOPAMHATHON INIOCKOCTH MHOXKECTBA PELICHUN YPAaBHEHHM, HEPABEHCTB

1 UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBApPOB U
YCIIYT, HaJOTH, 33Ja4i U3 00JIaCTH YNpaBICHUS JIUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBIATh BBIPAKEHHUS, YpaBHEHHs, HEPaBEHCTBA U MX
CUCTEMBI [0 YCIIOBHUIO 3aJa4yM, MCCIEAOBATh IOJyYECHHOE DPEIICHUE U
OILICHHMBATh MPaBAONOJO0OHOCTh pPE3YJIbTAaTOB; YMEHHE MOJAEIUPOBATH
peanbHBIE CUTyallMd Ha SA3BIKE MATEMAaTHUKH; COCTaBIATH BBIPAXKCHMUS,
YPaBHEHHUs, HEPaBEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 3a/1a4H,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMU: CpeHee apudMeTHIecKoe, MeIuaHa,
HauOOoJbIIIee M HAUMEHbBIIIEe 3HAUCHHUS, pa3Max, TUCTIEPCHsl, CTAHIApTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHUE U3BJIEKAaTh, HHTEPIPETUPOBATH
nH(pOpMAaIIHIO, TIPECTABICHHYIO B TA0NIUIIAX, HA qUarpammax, rpapukax,
OTPaXKAOIIYIO CBOMCTBA PEATbHBIX MPOIIECCOB M SBJICHUM; TIPEICTABIISTH
uHQOpPMALIMIO C TIOMOUIBI0 Ta0NHWII MW JUarpamMM; HUCCIEI0BATh
CTAaTHCTUYCCKUE JaHHBIC, B TOM YHCIE C NMPUMCHCHHEM TpapUuvecKuX
METOJIOB U JIEKTPOHHBIX CPEJICTB; TpayUueCKH UCCIIEIOBATh COBMECTHEIC

HaOJIOJIEHUS C TIOMONIBIO JWarpaMM pacCeWBaHUS W JUHEHHOU




perpeccuun

YMeHue onepupoBaTh IOHATUAMM: CIyYaWHBIA ONBIT W CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIy4allHOro COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJIBb30BaHUEM TIpaUUYeCKUX METOJOB; MPUMEHSThH
(GopMyJbl CIOXKEHHSI U YMHOXEHHUs BEpOSITHOCTEH, (OpMyIly IMOJHOH
BeposTHOCTH, (hopmyny beprymiu, komOunaTopHbie GakTbl 1 HOPMYIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
MOHATUSIMM: CllydailHas BEJIMYMHA, PpACIpPEICICHUE BEPOSITHOCTEM,
MaTEMaTHYECKOE OXKUAAHME, AMCIEPCHS M CTAaHAAPTHOE OTKIOHEHHE
CIlyyailHOH BENWYMHBI, (QYHKIUH paclpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI0, II0Ka3aTe€IbHOTO W HOPMAJIBbHOIO paclpeacieHul;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YyYEHHBIX paCHpENeIeHU UIs
peleHust 3ajady; 3HAKOMCTBO C IOHSATUSMM: 3aKOH OOJBIIMX YHCEl,
METO/bl BBIOOPOYHBIX MCCIEIOBAHUMN; yYMEHUE IPUBOAUTH IHPUMEPHI
MIPOSABJICHUSI 3aKOHA OOJBIIMX YHCEN B IPHUPOJIHBIX M OOLIECTBEHHbIX
SIBJICHUSIX; YMEHHUE ONIEPUPOBATh IIOHATUSAMHU: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETaHWM, YHUCIIO TMEepecTaHoOBOK; OwHOM HrpioTOHA; yMeHwme
PUMEHATh KOMOMHATOPHBIE (DAKThI U PACCYKICHMSI JUIs pELIeHuUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  pEAIbHBIX COOBITHI; COCTaBJIATh

BEPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOJ'Iy‘-ICHHHfI pe3yiabTar

YMeHue onepupoBaTh IOHATHAMH: TOYKa, MpsAMas, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJa, IUIOCKUH Yrodi,
JBYIpaHHBIA YroJl, TPEXI'PAHHBIN yroj, CKpEIIMBAIOLIMECsS IpsAMBIE,
MapajuleIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXIY MNPSAMBIMH, Yrojl MEXKIY HPSIMONM M IJIOCKOCTBIO, YrOJl MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXKIY IIOCKOCTSIMHU; YMEHHUE UCII0JIB30BATh IIPU
pelIeHny 3a7ad U3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHH; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHUPA; CTPOMUTH
MaTeMaTHYeCKHe MOJEIU C IOMOIIbI0 T'€OMETPUUECKUX MOHATHH U

BCJIMYHNH, PCIIATh CBA3aHHLIC C HUMHU ITPAKTHYCCKUC 3aa4YNn
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YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUTYpHl, 00BEM (uUTypHI,
MHOTOTPAaHHHK, TPaBUIBHBIH MHOTOIPaHHUK, CEYCHHE MHOTOTPAaHHHKA,
KyO, mapajuienenunen, mpusMma, NUpaMuaa, (Gurypa U TMOBEPXHOCTD

BpallleHus, LUUIUHAP, KOHYC, map, cdepa, miomans chepsl, MIOMAab




MOBEPXHOCTU TMHPAMUJBI, MPHU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,
IIPSIMOYTOJIBHOTO Tapajuleenunea, MUpaMuabl, MPU3MbI, LUIMHIPA,
KOHyca, Il1apa, pa3BEPTKa IOBEPXHOCTH, CEUEHUsI KOHYCa M LIMIMHIpA,
[apaJuIeJIbHBIE OCH WM OCHOBAaHMIO, CEYCHHME Ilapa, IUIOCKOCTD,
Kacatomascss chepsl, IUIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOI'paHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUIYpBl U MIOBEPXHOCTH
BpAIllEHUs, UX CEYEHHUs], B TOM YHCJIE C [IOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHUE MPUMEHATh CBOICTBAa T€OMETPUUYECKUX (HUTYpP, CAMOCTOSATEIHLHO
(GbopMyIMpOBaTH ONpEACICHHs U3ydaeMbIX (Uryp, BbIIIBUIATh TUIIOTE3bI
0 CBOICTBax M MpH3HAKaX IeOMETPUUECKUX (PUryp, 0OOCHOBBIBATH WIIH
orpoBepraTb MX; yMEHHE IPOBOAUTH KiaccUpUKALUIO GUIYyp IO
pa3IUYHBIM TMPU3HAKAM, BBIIOJHATH HEOOXOJMMBbIE JONOJHUTEIbHbBIE

IIOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHUSMHU: JBH)KEHHE B TPOCTPAHCTBE,
MapajuIeNIbHBIA TIEPEHOC, CAMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeobpazoBaHuEe MOAOOHS, MOAO0OHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHBIC W MOJO0HBIC (UTYPHI, B TOM YHCIIC B TIPHPOJIC,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPUUYECKUE OTHOLICHHUS
TIPH PEIICHUH 331a4; HaXOIUTh TCOMETPUUYECKUE BEJTMIUHEI (JITHHA, YTOJI,
Ioa1b, 00BEM) MPHU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB U
W3 peaTbHOM JKWU3HU; YMEHHUE BBIUYUCISITH T€OMETPHYCCKHE BEITHUMHBI
(nmuHA, yrona, miaomanb, 00BbEM, MIOMAAb MOBEPXHOCTH), HUCIOJB3Ys
M3YYCHHBIE (OPMYIBI U METOJbI, B TOM YHCIIE: IUIONIA(b MTOBEPXHOCTH
MUPaMUbBI, TPU3MBI, KOHYCa, HWINHIPA, TUIOMAas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBPHOTO  TIApaJIICNICNUIe/[a, MHPAMUAIBI, TPU3MBI, [HIHHIPA,

KOHYCa, lapa; yMCHHUEC HAaXOJAUTb OTHOLICHUC 00BEMOB HO,Z[O6HLIX (1)1/11" Yp

12

YMeHue onepupoBaTh NOHATUSMU: NPSIMOYTOJIbHASA CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHUCIO, pa3joXKeHHe BeKTopa Mo 0Oaswucy,
CKaJSIpHOE TPOM3BEACHHE, BEKTOPHOE IPOU3BEACHHUE, YIOJd MEXIY
BEKTOpaMM; YMEHHE UCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METOM
JUIS pelIeHUs TeOMETPUYECKHX 3aJad M 3a7ad APYrux ydeOHbIX

MPEIMETOB

13

YMenue BLI6I/IpaTB HOI[XOI[SIH.[PIFI MCTOA JId PpCHICHUA  3a4avu,

IIOHUMAaHHWEC 3HAYUMOCTH MAaTEMaTUKW B HW3YYCHUU IIPUPOJHBIX H




OOIIIECTBEHHBIX TPOIECCOB U  SABICHHI; yMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTEMaTHKU B MCKYCCTBE, YMEHUE IPHUBOIUTH
IIpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHUHCKOM M  MHPOBOU

MaTeMaTH4YeCKOM HAayKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE JApPOOH, TPOLIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW CTeTeHu. J{eiicTBus ¢ apudMeTHIeCKUMu
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
. CaoiicTBa cTEneHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uucina. JlecATHUHBIE U HATYPAJIbHBIE JIOTAPUPMBI

JleficTBuTenbHbIE 4YHCTA. ApuUPMETHYECKHE OIepalud ¢ JICUCTBUTEIbHBIMU
1.7 gyrciaamu. [IpuOnmkE€HHBIE BBIYHMCICHUS, TPABWIIA OKPYIJICHUS, TNPHUKHIKA U
OLIEHKA pe3yJIbTaTa BEIYUCIICHUI

1.8 IIpeoOpa3oBaHue BbIpaKeHUN

1.9 KomrmnekcHeie yncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 [enble u 1poOHO-pallMOHANTbHBIE YPAaBHEHUS

2.2 WppaunoHanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

24 [TokazaTenpHBIC U JOTapUDMUUECKHUE YPABHEHUS

2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppanmroHansHbIe HEpaBEHCTBA

2.7 [TokazarenbHble U TIorapu(pMUUECKIE HEPAaBEHCTBA

2.8 TpuronomeTpuueckre HEpaBeHCTBA

2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu

2.11 Marpuia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbl




OyHKIMH U TpaPuKH

OyHKIUA, crocooOsl 3amanus GyHkuuu. ['paduk GyHkiuu. BzaumHO oOpaTHbIE

3 ¢ynkuuu. Yétneie u Heu€THbIe GyHKuMU. [lepuoauueckue GyHKIUMN
OOnacte ompeneneHuss U MHOXECTBO 3HaueHUM ¢yHkuuu. Hymu QyHkum.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIIMH.
' MaxkcumymMbl 1 MHUHUMYMbI (QyHKIuM. HambGonbliee W HauMeHbIIEEe 3HAUYEHUE
(GYHKLIMU Ha IPOMEXYTKE
33 CrenenHas GyHKUMS C HATypaJbHBIM M IIeNBIM TOKa3areieMm. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHs N-Oi CTENEHH
3.4 Tpuronomerpuieckne GyHKIUHN, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrorsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [TOCJIE0BATEILHOCTEN
3.8 Apudmerndeckas u reomeTpruueckas mporpeccun. @opmyiia CIOKHBIX MPOIEHTOB
4 Havana marematnueckoro ananusa
4.1 [IpousBonnas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA
[IpumeneHue Npou3BOIHON K HCCiIeNOBaHHIO (YHKIUN Ha MOHOTOHHOCTb H
4.2 dKCTpeMyMbl. HaxoxkieHre HanOOoIbIIero ¥ HAMMEHBIIETO 3HaUYeHUs (PYHKIIUU Ha
OTpE3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXkecTBO, onepanuu HajJ MHOKecTBaMH. /(narpammsl Ditniepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTuCTUKA
6.1 OnmcarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 CeomeTpus
7.1 ®durypsl Ha IIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEpXHOCTH BpaIeHUS




7.5

Koopaunats! 1 BEKTOpPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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