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MHHOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBasieTCSl OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPETHETO OOILEro
oOpa3oBaHus, Tak Kak OOECIIEYMBAET BO3MOXKHOCTh W3YYEHUS JUCUUILIIMH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IMPEAMETOB T'yMAaHUTAPHOTO IMKJIA.
[TockonbKy TOTHYECKOE MBIIUIEHHE, ((OPMUPYEMOE MTPU U3YYEHUU 00YyUaIOIUMUCS
NOHSATUIHBIX OCHOB TI'E€OMETPUH, NPU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHHUH
LENOYKH JIOTHYECKUX YTBEPKACHUIN NPU PELIEHUU T€OMETPUUECKHX 3a1a49, YMEHUE
BBIIBUTATb W ONPOBEpPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIONb3YIOTCS MpU
peLlIeHUH 33/1a4 €CTECTBEHHO-HAYYHOIO IIUKJIa, B YACTHOCTH (PU3NUYECKUX 3a/1a4.

[lens ocBOEHUST TpOrpaMMBbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriayOJéHHOM
YPOBHE — Pa3BUTHE UHIUBUAYAIbHBIX CIOCOOHOCTEN 00YyJarOMIMXCs MPU U3y4YEHUU
reoMeTpur, KaK COCTaBJISAIONIed MpenMeTHoW obmactu «MaremaTuka U
UH(pOpMaTHKa) yepe3 00ecriedeHre BO3SMOKHOCTH IPUOOPETEHNS U UCIIOJIb30BaHUS
Ooee ri1y0OKHX FreOMETPUYECKUX 3HAHUN U IEHCTBUH, CICIIU(PUIHBIX T€OMETPHH,
¥ HEOOXOJIMMBIX Ui YCHEIHOr 0 Mpo¢eCCHOHAIbHOI0 00pa30BaHus, CBA3aHHOTO C
HCITOJIb30BAaHUEM MATEMAaTUKH.

[IpropuTeTHBIMH 3ajayaMd Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
paclIupsIIOIIMMH U YCUIIMBAIOUIMMU Kypc 0a30BOr0 YpOBHS, SIBIISIFOTCSI:

paciipeHue NpeACTABICHHUS] O T€OMETPUH KaK YacTU MHUPOBOM KyJIbTYphl U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIIUM MUPOM;

(dbopMUpOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUrypax Kak o
BOXHEHIINX MAaTEeMaTUYECKUX MOJENSAX, IMO3BOJSIOIIMX ONHUCHIBATh W U3YyYaTh
pa3HbIe SBJICHUS OKPYXKAIOIIETO0 MUpA, 3HAHUE MOHATHIHOIO arnmapara o pasieny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopmMupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMU  TOHSATUSMHU O
IPOCTPAHCTBEHHBIX (UIypax M HX OCHOBHBIMU CBOICTBaMHU, 3HaHUE TEOPEM,
dopMyn U yMeHHE UX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl M HAXOIUThH
HECTaHJIapPTHBIE CIIOCOOBI PELICHUS 33/1aY;

(GopMupoBaHUE YMEHUS paclO3HABaTh HA YEPTEKAX, MOJEISAX U B pEAIbHOM
MHUpE MHOTOIPAHHMKM M Tela BpalleHHs, KOHCTPYHMPOBATH TI'€OMETPUYECKUE
MOJIEIIN;

dbopmMupoBaHue MOHUMAHUS BO3MOXXHOCTH AKCHOMATHYECKOTO MOCTPOCHHUS
MaTeMaTUYeCKUX TeOopui, (pOpMUpOBAHHE TMOHMMAHHUS POJIM AKCHOMATUKHU IPH
IIPOBEJICHUU PACCYXKICHUM;

(GbopMHUpOBaHUE YMEHHS BIAJETh METOAAMHU JO0KAa3aTEIbCTB M AJITOPUTMOB
pELIEeHHs], YMEHUS UX IPUMEHSTh, IPOBOJAUTH JOKA3aTEIbHbIE PACCYKIEHUS B XOJI€
pElICHHs] CTEPEOMETPUUYECKUX 3a7ady M 3aJady C NPAKTUUECKUM COAEp>KaHUEM,
(dopMupoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTelbCTB  MpU



000CHOBaHMM MATEMATHYECKUX YTBEPKIECHUN U POJIM aKCUOMATHKHU B ITPOBEIECHUN
JNEAYKTUBHBIX PACCYXKIACHUM;

pa3BUTUE U COBEPIICHCTBOBAHME HWHTEIUIEKTYaJbHBIX M  TBOPYECKHX
CrocoOHOCTeM 00yJaromuxcs, Mo3HaBaTEILHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUN, KPUTUYHOCTH MBIIUICHUS, THTEPECA K U3YYEHUIO TEOMETPHH;

(dbopMupoBaHue (HYHKIMOHAIBHOM T'PaMOTHOCTH, PEIEBAHTHOW T'€OMETPHMU:
YMEHHS PACIO3HABATh IMPOSBJICHUS TE€OMETPUUECKUX IMOHATHUH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalUSIX U MPU U3YYEHUU IAPYTHX
y4eOHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUS PEANIbHBIX CUTYallUid, HCCIEAOBAaHUSA IOCTPOEHHBIX MOJENEH,
UHTEPIPETAIMHU MTOJIYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JTUHUSAMH yueOHOro Kypca «l'eomeTpus» B
10-11 xnaccax sBustoresa: «lIpsMble W IJIOCKOCTH B MPOCTPAHCTBER,
«MHuororpannukn», «Tena Bpamenus», «BekTopel W KOOpAMHATHI B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHue «yMETh OIEPUPOBATH
MOHATUSIMUY, PEJICBAaHTHBIMYU I'€OMETPUU HA YTIyOJIEHHOM YpoBHE 0OyueHus B 10—
11 knaccax, OTHOCHTCS KO BCEM COAEpPX AaTEIbHBIM JMHUSAM Y4E€OHOro Kypca, a
(opMUpOoBaHUE  JIOTMUECKUX YMEHHMHM paclpenensercs He TOJIbKO IO
COJIEpKATENIbHBIM JIMHUAM, HO U 10 rojgaM oOyudeHus. ConepkaHnue oOpa3oBaHHUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi denepanbHON paboueit
OpOrpaMMbl, paclpeAe€HHbIM IO TofaM OOy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHILMIHAILHBIM BOIPOCaM 00yYaroluecs
oOpamjaiuch HEOJHOKPAaTHO. OTO TMO3BOJSIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMHU MOHATHUSAMH M HaBbIKAMU MOCJIEOBATENIBHO U MOCTYIMATEIBHO, C
cOOJIIO/IeHNEM TIPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEACTaBICHUN 00yJarouIuxcs, paclupss U yriyomuss
e€, 00pasyst MPOYHbIE MHOKECTBEHHbBIE CBSI3U.

[lepexon K M3y4EHUIO TE€OMETPHUH HA YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3natb  ycnoBus s AauddepeHuManuu  O0y4eHHs, TMOCTPOCHUS
WHANBUAYAIbHBIX —00pa3oBaTEeNbHBIX MpOrpaMM, O00eCHeuuTh YriayoJ€HHOE
U3Y4YCHHE T€OMETPUN KaK COCTABIISIIONIEH yueOHoro npeamera «MaTemaTukay;

MOJATOTOBUTh OOYYAIOIMIUXCS K TPOAODKCHHIO H3YYEHHS MaTeMaTUKU C
yu€ToM BbIOOpa Oynymiedt mpodeccuun, obecrednBas MPEEMCTBEHHOCTh MEXKIY
o01uM U rpoeccuoHanbHbIM 00pa30BaHUEM.

Ha wuzyuenune yuyeOHOro kypca «l'eomeTpusi» Ha YIrIIyOJEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 kinacce — 102 gaca (3 vaca B Heznemo), B 11 knacce — 102
yaca (3 yaca B HEJIeI0).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpeOMETpUM. Touka, TmpsAMas, IUIOCKOCTD,
npoctpaHcTBO. lloHsAiTHE 00 aKkCMOMAaTHUYeCKOM MOCTPOCHUU CTEPEOMETpPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacnosiokeHue IMpsMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
napaJuleJIbHbIE M CKpeumuBaromuecs npsmble. [Ipu3Haku CKpenmBarommxcs
npsaMbIX. [lapaiienbHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlJIEbHbIC
IIPSIMBIE B POCTPAHCTBE, NAPAIIIENbHOCTD TPEX MPSAMBIX, APATUIEIBHOCTD IPSIMON
U 1ockoctu. [lapajuienbHOe M LIEHTPaIbHOE IMPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMICTBa MapajlyIeIbHOTO IpPOEKTUpOBaHUs. I300paxeHue
¢uryp B mapajielbHON MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YroOJl
MEXAY NPSAMBIMU B IIPOCTpaHCTBE. [lapauleIbHOCTh MIIOCKOCTEN: MapaliebHbIC
IJIOCKOCTH, CBOMCTBA IapajuIesIbHbIX IIJIOCKOCTEH. [Ipocreitmme
OPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH: TETpadJp, MNapajliesienunesn,
ITOCTPOCHUE CEYCHUU.

[lepneHIUKYJIAPHOCTD NMPAMOW M IUIOCKOCTH: MEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, IPsAMbBIE IIApaUIC/IbHbIE W MEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK TNEPIEHAUKYISIPHOCTH IIPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHAUKYJIIPHON IIJIOCKOCTH. OproroHaneHoOe IIPOEKTUPOBAHUE.
IleprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT IPSIMOM J10 MJIOCKOCTH, TPOEKIHS (PUTYPHI HA TUIOCKOCTh. [leprneHauKynsipHOCThb
IJIOCKOCTEMN: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX IUIOCKOCTEH. Teopema o Tpéx
NEPHEHAUKYIISApaXx.

Yrisl B NPOCTPAHCTBE: Yrojd MEXIY NPSAMOM M IUIOCKOCTBIO, JBYTPAaHHBIN
yroji, JUHEHHBIA YroJl ABYTPaHHOIO yria. TpEXrpaHHBIA U MHOIOTPaHHBIE YIJIBL.
CBolicTBa IIJIOCKUX YIVIOB MHOTOIPaHHOIO yria. CBOMCTBA INIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHororpaHHuK#

Buapl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, npsiMas 1 HakJIOHHasl MPU3Mbl, OOKOBasi U MOJIHAS MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, MpsAMOYTOJIBHBIN ITapajuIeIenuIe]] U ero cBoiictea. Kparuaiimue
IIyTH HA TOBEPXHOCTM MHOrorpaHHuka. Teopema OJiinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuna: n-yronbHas nupaMuja, NpaBUIbHAS U yCeUEHHAs
nupamuabl. CpoiictBa peédbep M OOKOBBIX TI'paHeld MNPaBHIBHON MUpPaMUIBL.
[IpaBuibHBIE MHOTOIPDAaHHHMKHW: IpaBWIbHAs NpHU3Ma WM IpaBHIbHAs INUpamMuia,



MpaBWJIbHAs TPEYrOJIbHAS NUPAMUAA U IPaBUIIbHBIN TETpasap, KyO. Ilpeacrasienue
O MPAaBWJIBHBIX MHOTOTPAHHMUKAX: OKTA3IP, JOJAEKAdAP U HKOCAIP.

Bbruncnenre 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, OuaroHaiu, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTU MPSAMOM MPHU3MBI,
IUIOIIA/Ib OCHOBAHHM, TeOpeMa 0 OOKOBOW MOBEPXHOCTH IIPsIMOii Tpu3Mbl. [lnomansb
OOKOBOM TMOBEPXHOCTM W TOBEPXHOCTU MPABWIBHON NUpaMUIbl, Teopema o
IJIOIIAM YCEYEHHON TMPAMU/IBI.

CuMmmeTpust B INPOCTPAHCTBE. ODJIEMEHTBI CHUMMETPHUM  MPAaBHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B TPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHS
napaJuleJIenuIlela, CUMMETPUs NPABUIIBHBIX IIPU3M, CUMMETPHsS IPABHIBHOU
APaMUIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTODP, IJIMHA HEHYJEBOIO
BEKTOpPa, BEKTOPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
Y BBIYMTaHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yucno. CBolicTBa cl0oKeHHs BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpa Ha YUCIIO.
[lonATHE KOMIUIAaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio napamtenenunena. TeopemMa O pPas3loKEHUH BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTopaM. [IpAmoyrosnbHas cucrema  KOOpIWHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpa H
KOOpJIMHATAMU TOYEK. YTOA MeXAy BekTopamu. CKansipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[ToHsATHSA: TMIMHAPWUYECKAsS TIOBEPXHOCTh, KOHHYECKAs TIOBEPXHOCTb,
cheprudeckas TMOBEPXHOCTh, OOpa3yrolIue TMOBepxXHOCTeW. Tema BpamieHwus:
IWIMHJP, KOHYC, YCEUE€HHBIN KOHYC, cdepa, map. BzanmHoe pacnonoxenue cepsl
M TUIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe. M300pakeHne Ten BpalieHus Ha
riockocTH. Pa3Béprka numnunaapa u konyca. CUMMeETpHsi cepsl U 1mapa.

O6béM. OcHOBHbIE CcBoOWCTBa 00BEMOB Teil. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapajuiesienunena v ciaeAcTBus u3 He€. OOBEM mpsMOU U
HAKJIOHHOW TPW3MBI, HWIHHJPA, MUpaMuabl 1 KoHyca. OOBEM mmIapa U mapoBOro
CErMEHTA.

KoMOuHanuu Ten BpalieHWs W MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
MWIMHAP, ONHUCaHHas okojo uwmiauHApa. [lepeceuenne cdepbl u mapa ¢
iockocThio. Kacanue mrapa u cdepbl miuockocTeio. [loHATHE MHOrOrpaHHHKA,
OMHMCAHHOTO OKOJIO c(ephl, cepbl, BOUCAHHON B MHOTOIPAHHHUK WJIH TEJO
BpaIllCHUS.



[Lromanps MOBEPXHOCTH IWJIMHAPA, KOHYyCa, TUIOMIAb Cepbl U €€ JacTei.
[TogoOue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUJIOMIAJEH IMOBEPXHOCTEH
noao0HbIX (uryp. [IpeobpazoBanue momodus, romoTeTus. Pemienue 3amad Ha
IIJIOCKOCTH € HUCTIOJIh30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOIPaHHUKOB U TEJ BPAIICHUS: CEUEHUS IITUHIPA
(mapannenbHO U TEPHEHJUKYJISIPHO OCH), CEUEHMs KOHyca (IapajuiesibHbIe
OCHOBAHMIO M TIPOXOAIINE Yepe3 BEPIINHY), CEUCHHS MIapa, METOABI TTOCTPOCHHUSI
CEUCHHMI: METOJ CJIEIOB, METO/ BHYTPEHHETO MPOCKTUPOBAHUS, METO MEpPEeHOca
CEeKYLIEH TIJIOCKOCTH.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B mpocTtpancTse. Onepanuu HajJ BeKTopaMu. BekTopHOE YMHOXKEHHE
BeKTOpoB. (CBoiicTBa BEKTOPHOrO YMHOXeHHs. lIpsMoyronbHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopnunatel BekTopa. PaznokeHue BekTopa IO
6azucy. KoopanHaTHO-BEKTOPHBIN METOJ] IPU PEIIEHUU T€OMETPUUYECKUX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBxenus mpoctpancTBa. OtodpakeHus. J[BUKEHUS M PaBEHCTBO (QUryp.
OO6mue cBoiicTBa JBIWKEHUH. Bujubl ABUMKEHUM: TMapaUleIbHBIA IepEeHoC,
IEHTPAJIbHAsT CHMMETPHS, 3EpKajbHas CHMMETPHs, IMOBOPOT BOKPYT IPSMOH.
[Ipeo6pazoBanus nogodus. [Ipsimas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJbTATHBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxknanckoe BoCIMTaHUE:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT0 YJICHA POCCUHUCKOTO OOIIIECTBA, MPEICTABICHUE O MATEMATHYECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, TPOIEAYP
TPOXJIAHCKOTO  obOmiecTBa  (BBIOOpHI,  ONPOCHl U JIpyroe), yMEHHUE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHU C UX
GYHKIUSAMH 1 HA3HAYCHUEM;

2) maTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBOKEHUS K
MPOIIOMY U HACTOSILIEMY POCCHUHCKON MAaTe€MaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTMKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MATEMATUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTHX JOCTIKEHMM B JAPYruX HayKaX, TEXHOJOTuAX, cdepax
SKOHOMUKHU,;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, STUUYECKOTO TMOBEACHHUS, CBA3AHHOI'O C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U IESITEIbHOCTBHIO YUEHOT O, OCO3HAHUE JINYHOTO
BKJIaJ]a B IOCTPOCHHUE YCTOMYMBOTO OYAYIIIEro;

4) acreTHYecKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYas ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEpHOCTEN, 00BEKTOB, 3aJ]1a4, PELICHUH, pacCyX AeHUH, BOCIPUUMYUBOCTH K
MAaTeMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocuTaHUe:

chOPMUPOBAHHOCTh YMEHHUSI TMPUMEHSATh MaTEMAaTHYECKUE 3HAHUS B
HWHTEpecax 3I0POBOTr0 U O€30MmacHOro o0pasa KU3HHM, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE NHUTaHHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUH U
OTJIbIXa, PeryJsipHasl pu3ndecKas akKTUBHOCTD), (PHU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CIOPTUBHO-03J0POBUTEIBHON JIESITEIBHOCTBIO;

6) TpynoBoe BocniMTaHMe:

FOTOBHOCTh K TpPyAYy, OCO3HAHHWE IIEHHOCTH TPYAOTIOOUs, HHTEPEC K
paznuuHbIM  chepaM  TpopecCHOHALHON  JESITENHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSMH, YMEHUE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymieii mpodeccun W pealn30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W



caM0ooOpa30BaHUIO Ha TMPOTSKEHUU BCEU MKU3HU, TOTOBHOCTh K aKTUBHOMY
YYACTHIO B PEIICHUY MPAKTUYECKUX 3a7a4 MATEMATHYECKOW HAITPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  AKOJOTUYECKOW  KYJIbTYpbl, TMOHHUMAHUE BIUSIHUS
COLMAIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJHOW U COLMATIBLHOMN
Cpelibl, OCO3HAHME TII00AJILHOTO XapaKkTepa KOJIOTHYECKUX MpobJieM, OpUeHTAIUs
HAa TPUMEHEHHE MaTEMAaTHMYECKHUX 3HAHUN MJI1 pelieHus 3aJad B 00JacTH
OKPYXKAIOIIEH Cpelbl, IUIAHUPOBAHUE TIOCTYIIKOB M OIEHKH HX BO3MOXHBIX
ITOCJICICTBUH JIJISI OKPYXKAIOILIEN CPEibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMaHHE MaTeMaTHYECKON
HayKHU KakK c(hpepbl 4eTOBEUECKOU AeATETLHOCTH, STANIOB €€ Pa3BUTHUS U 3HAYUMOCTH
JJIS1 Pa3BUTHS IUBUJIM3AIAH, OBJIAJICHUE A3BIKOM MATEMAaTUKU U MAaT€MaTUYE€CKOM
KYJIbTYpOU KaK CPeACTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYILIECTBIATH ITPOEKTHYIO
Y UCCJIEIOBATEIBCKYIO IESITEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue A1eiCTBUS:

BBIABJISATh U XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMAaTHUYECKHX
O0OBEKTOB, TOHATUH, OTHOIICHHMH MEXAYy TMOHATHAMHU, (OPMYJIUPOBATH
onpeJieIeHUs] TIOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(HUKaIH,
OCHOBaHUS JJ1s1 000OIIEHUS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

BOCIIpUHMMATh,  (OpMyaMpoBaTh W  MPeoOpa3OBBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, SIMHUYHbBIC, YACTHBIE U 0011, YCIOBHBIC,

BBIABJISITH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX U YTBEPXKICHUSX, MpEJIaraTh KPUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN 1 MPOTUBOPEUUH;

JIeJIaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKJIFOUEHHH 110 aHAJIOTHUH;

MMPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsIMBIE ¥ OT MPOTHUBHOI0), BLICTPAMBATh apryMEHTAIUI0, TPUBOAUTH PUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC CYXKEHUS U BHIBOJIBI,

BbIOMpATh crnoco0 penieHusi y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB PEIICHHUS, BRIOMpaTh HanboJiee MOAXOASIINN ¢ YIETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCKue 1eMCTBHS:



UCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT TO3HAHUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHBOpPEYHE,  MOpodIEMY,
yCTaHaBJIMBaThb MCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TO3HUIINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEOBAaHHUE
10 YCTAaHOBJICHUIO 0COOEHHOCTEW MaTeMaTUYeCKOro 00BEKTa, SBICHUS, TpoIiecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXKy 00bEKTaMu, IBICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENTLHO (POopMyNHpoBaTh 000OIIEHUS] W BBIBOJBI MO PE3yJibTaTaM
NPOBEACHHOTO  HAOMIOJEHUS, HUCCICAOBAHUSA, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIEcca, a TaKXKe BBIIBUTATH
IPEINOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJIAITH JA€PUIUTH MH(QOpMAIMK, JAaHHBIX, HEOOXOAUMBIX JIJIi OTBETa HA
BOTIPOC U IS PEIICHUS 3aJauH;

BBIOMpATh MH(OPMAIIMIO U3 UCTOUHUKOB Pa3IMYHbIX TUIIOB, aHAJIU3UPOBATD,
CUCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH HHGOPMALIUIO PA3IMYHBIX BUAOB U (hOpM
MPECTABIICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMAIUIO, NPEACTaBIATh €€ B pa3iMuHbIX (opMmax,
WJUTIOCTPUPOBATh TpauyuecKy;

OLIEHUBAaTh HaEKHOCTD uH(popMauu o CaMOCTOSITENIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHBIC YHHBEPCcaIbHbIC Y4eOHbIC 1eiiCTBUS

Oowmenue:

BOCTIpUHUMATh U (YOPMYIHUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBHUIMHU U
LEJSIMU OOIIEHMS], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THUCBMEHHBIX TEKCTax, [JaBaTb IIOACHEHUS IO XOAYy pELICHHS 3aJayy,
KOMMEHTHPOBATH IMOTYyYECHHBIA PE3YJIbTAaT;

B X0Jle¢ OOCYXKIEHMsI 3aJ1aBaTh BOMNPOCHI MO CYLIECTBY OOCYKIAeMOU TEMBI,
MpoOJeMbl, pPEIIAaeMOl 3aJayd, BBICKA3bIBaTh UJEH, HAILIEJICHHbIE Ha IIOHMCK
PELICHUS], COIOCTABIIITH CBOM CYXACHHUS C CYXICHUSAMH JPYIHX Y4YaCTHUKOB
auanora, oOHapyKUBaTh Pa3IMYMe M CXOJICTBO MO3MIIMM, B KOpPpeKTHOU (opme
(opMynHpOBaTH pa3HOIIACUsl, CBOM BO3PAKECHMS;

IIPEACTABIATh PE3YJbTAThl PEIICHUS 3a1a4yd, YKCIIEPUMEHTA, UCCICA0BAHNUs,
MIPOEKTa, CaMOCTOATEIBHO BBIOMpPAaTh (OpMAT BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTAlMU U OCOOEHHOCTEN ayIUTOPHH.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuszanus:



COCTaBIIAATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUM C YIETOM HOBOUM MH(POpPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHATbHBIH HHTE/JIEKT:

BJIQJICTh ~ HABbIKAMM  TO3HABATEIHHOM  peIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMbIX JEUCTBHA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTaTOB, BIAJCTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIA TpoIlecca M pe3yibTara PEIICHUS
MaTeMaTHYEeCKOM 3aJ1auH;

MIPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH IMPU PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HaNJICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa €U U YCIOBUIM, OOBSCHATH IPUYHHBI
JOCTIKEHUS WM HEJIOCTIKECHHS PE3yJIbTaTOB JAEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAs 1eATEJIbHOCTb:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHAWBHUAYaIbHOU
paboOThl TpW pelIeHUH Y4eOHbIX 3a/Jady, NPUHUMATh I1EJIb COBMECTHOM
JESATENbHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpPEaeNiTh
BUJIBI pabOT, IOrOBapUBaTHCA, 00CYXKIaTh MPOIIECC U pe3yIbTaT padoThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCyx)aeHUsI, OOMEH MHEHUH,
«MO3TOBBIC MMTYPMBD) U UHBIE), BHIMIOIHATH CBOIO YaCTh PaOOTHI 1 KOOPAUHUPOBATH
CBOM JICUCTBHSI C IPYTUMHU YJICHAMH KOMaH/IbI, OIICHHBATh KA4E€CTBO CBOETO BKIJIa/a
B OOHmMA TPOAYKT MO KPUTEpUSIM, CPOPMYIUPOBAHHBIM  y4aCTHUKAMHU
B3aMOJICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kacca oOyJaroniuiicss HayduTcs:

e CBOOOIHO ONEPUPOBaTb OCHOBHBIMU MOHSATHUSIMHM CTEPEOMETPUU IIPU
pELICHNH 33/1a4 U MTPOBEICHUH MATEMATHYECKUX PACCYX IACHUM;

e IIPUMEHSATH AKCHOMBI CTEPEOMETPUHU M CIEACTBUS U3 HUX INPHU PEIIECHUU
reOMETPUYECKUX 33/1a4;

e KJIAaCCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATh MOHATUSAMHU, CBSI3aHHBIMM C YIJlaMU B
IIPOCTPAHCTBE: MEXKIAY NPSIMBIMM B IPOCTPAHCTBE, MEXAY MPAMON U
IUIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMH C MHOTOTpaHHUKaMU;



e CBOOOJHO pAacloO3HaBaTh OCHOBHBIE BHJABI MHOTOTPAHHHUKOB (MpHU3Ma,
nupamuza, NpsMOYroJIbHbIN MapajUieNenumen, Kyo);

e KJIacCUPUUHUPOBaTH  MHOTOIPAaHHUKH,  BBIOMpas  OCHOBaHMS Ui
KJIaccu(puKauu;

e CBOOOIHO ONEpUPOBaTH MOHSATUSIMU, CBSI3aHHBIMU C  CEYCHHUEM
MHOT'OI'PaHHUKOB ITIOCKOCTBIO;

e BBINOJIHATH napajijiebHOE, LHEHTPATBLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKE (PUTYP HA TIOCKOCTh, BBITIOJIHATH N300paXkeHus Guryp Ha
MJIOCKOCTH;

e CTPOHUTH CEUEHHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIaMU, BBIIOIHSATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOHIAJAM  MOBEPXHOCTEH  MHOIOIPAaHHUKOB  (mpu3Mma,
nupamujia), FCOMETPUUYECKUX Tell ¢ TpUMEHEHUEM (HOpMYyT;

e CcBOOOIHO OMEPUPOBATH MOHITUSIMH: CUMMETPHS B MIPOCTPAHCTBE, LIECHT,
OCb U IJIOCKOCTh CUMMETPHH, IEHTP, OCh U TUIOCKOCTh CAMMETPUH (PUTYpHI;

e CBOOOJHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEHCTBUS HaJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOILIEHHH U
HaXO0XJACHUE FEOMETPUUECKUX BETUYNH, TPUMEHSIS U3BECTHBIE METO/IBI ITPU
pElICHUH MaTEeMaTUYECKUX 3aJlay MOBBIIMIEHHOIO U BBICOKOTO YpPOBHS
CJI0)KHOCTH;

e IPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEICTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPEOOpPa3OBbIBATh W HHTEPIPETHPOBATH HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH IIOJyYEHHbIE 3HAHUS HA NPAKTUKE: CpaBHUBAaTh M
aHAJIM3UPOBATh peajibHbIE CUTYalluW, NMPUMEHATh U3yYEHHBIC TOHSITHS B
mporecce IMOMCKa  peHIeHHs] MaTeMaTH4eckd  cQopMynnpoBaHHOU
npo0JieMbl, MOJIEIMPOBATh pEAbHbIE CUTYallMM Ha $3bIKE T'E€OMETPUHU,
UCCIIEeIOBAaTh MOCTPOCHHBIE MOJIENIA C MCIOJb30BAHUEM T€OMETPUUECKUX
MOHATUH M TEOpeM, ammapara anreOpbl, pelaTbh NPaKTUYECKUE 3aauH,
CBSI3aHHBIE C HAXOXKJACHUEM F€OMETPUUECKUX BEINYNH;

e HMETh NpPEICTaBICHUS 00 OCHOBHBIX A3Tamax pPa3BUTHUA T€OMETPUM Kak
COCTaBHOM 4acTH (yHIAMEHTA Pa3BUTHSI TEXHOJIOTHIA.

K xoniry 11 kiacca oOydaromuiicss Hay4YnuTCs:



CBOOOJTHO OMEPUPOBATH MOHATHIMH, CBS3aHHBIMU C IIMIMHAPHYECKOMH,
KOHUYECKOM U c(epuyeckod MOBEPXHOCTSMHU, OOBSCHATH CIIOCOOBI
MOJIYYEHHUS;

OIEpUPOBATH MOHATUSAMH, CBA3AHHBIMH C T€JIaMU BPAILICHUS: LIHIUHIPOM,
KOHYCOM, c(hepoil U mapom;

pacrno3HaBaTh Tejla BpaimleHus (IWIMHAP, KOHYC, cdepa U 1map) H
OOBSCHATH CIIOCOOBI MOTYYEHUs TEJ BPAILICHUS;

KJIacCCU(PHUIIMPOBATh B3aUMHOE PacMoJIokKeHUE chephl U MIOCKOCTH;
BBIUNCIISITh BETUYMHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TENl BpaIleHUS,
O0BEMBI W TUIOMIAIA TIOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJl BpaIlCHUS,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (HOopMYyT;

CBOOOJIHO ONEPUPOBATH MOHATHUAMH, CBSI3AHHBIMU C KOMOWHALMSMH Tel
BpallleHWs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIMCAHHBIN B chepy U
OMMCAaHHBIA OKOJIO cepshl, cepa, BOUCaHHAS B MHOTOTPAHHUK WITU TEJO
BpalllCHHS;

BBIYKCIIATh COOTHOILICHUS MEXKY IJIOMAAsIMU MOBEPXHOCTENH U 00bEMaMHU
MOTOOHBIX TEI;

n300pakaTb U3y4aeMble (UTYpBI, BBIMNOJHATH (BBIHOCHBIC) TIJIOCKUE
YEepTE)KU U3 PUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUS TEJl BPAILLICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MPEoOpa30BBIBATH HMHQPOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpeICTaBICHHYIO Ha
Yyeprexax U pUCYHKax;

CBOOOJTHO OMEPUPOBATH MOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONEPALUU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
peliaTh reOMETPUYECKUE 3a7a4K Ha BEIUMCICHUE YTTIOB MEXAY MPSIMBIMU U
MJIOCKOCTSAMM, BBIYMCIICHUE PACCTOSTHUN OT TOUYKH JI0 IIJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/1a MPU PELLECHUN;
CBOOOZIHO ONEpUpOBaTh MOHATHUSIMH, CBSI3AHHBIMU C JIBJKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBITIONIHATh M300paXEHHS] MHOTOIPAaHHUKOB W TeJl BpallleHUs TpH
NapajijieIbHOM — TEPeHOoce, IEHTPAIbHOM CUMMETPUH, 3€pKaIbHOU
CUMMETPHH, IPU [TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAILECHUS: CEUCHHS IUIMHApA
(mapanenbHO U MEPIeHAUKYISIPHO OCH), C€UeHUs KoHyca (Tapasuie/ibHbIe
OCHOBAHHIO U MPOXOJAIINE Yepe3 BEPIIUHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJABI IMOCTPOCHHSI CEYEHUH: METOJ CJIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]T IEPEHOCA CEKYIIEH TIIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHNUS;

NPUMEHATh T€OMETPUUECKHE (DAKTBI ISl PEIICHHUS] CTEPEOMETPHUYECKUX
3aj1a4, MPEANOaraloliuX HECKOJIBKO IIaroB pEIIEHUs, €CIIM YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOM U HESIBHOH (hopme;

pelarh 3aJadyd Ha JI0Ka3aTelbCTBO MAaTeMaTHYECKUX OTHOLIEHHH |
HaXO0XJAEHUE Fr€OMETPUUECKUX BEJINYNH;

NPUMEHSATh MPOrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBI IIPU PELIEHNUN CTEPEOMETPUUECKUX 3a/aY;

MPUMEHSTH MOJYYSHHbIEC 3HAHUS Ha ITPAKTUKE: CPABHUBATH, AHATIU3UPOBATh
U OLICHMBAaTh pEAJbHBIE CHUTYallUH, MPUMEHATH H3YYEHHBIE TOHATHS,
TEOPEMBI, CBOWCTBA B IIPOLECCE IIOMCKA pEUIEHHUsS MaTeMaTHYECKU
chopMyIMPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh PEAJIbHbIE CUTYallUUd Ha
A3BIKE TEOMETPUH, UCCIEA0BATh OCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM
reOMETPUYECKUX TOHSATUM M TeopeMm, arrmapara aireOpbl, pelarb
MPAKTUYECKUE 3aa4H, CBSI3aHHBIE C HAXOXICHUEM TI€OMETPHYECKHUX
BEJINYNH,;

UMETh TPEACTaBICHUs] 00 OCHOBHBIX dTallax pPa3BUTHUSI TE€OMETPUH Kak
COCTaBHOM 4acTH ()yHIAMEHTA PA3BUTHSI TEXHOJIOTHA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NpPOrpamMMbl Bcero Konrponbrie | - Mpaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
1 Bsenenue B ctepeoMeTpuio 23 1
5 B3auMHoe pacnosoxeHue NpsmMbIx B 6 !
IIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IUIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmfyns[pHocn) MPSIMBIX U )5
IJIOCKOCTEH B IPOCTPAHCTBE
VYrisl U paccTOSHUS 16 1
MHororpaHHUKH 7 1
BekTopsl B ipocTpaHCcTBE 12
g HOBTOPGHH@, 0000IIleHNE U CHCTEMATH3AIIUS 5 )
3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 1/ HaunmeHoBaHue pa3iesoB H TeM Konrpoasupie | paxruseckie (uugposbie)
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI pecypesI
1 AHanuTu4eckas reoMeTpus 15 1
) [ToBTOpEHUe, 0606meH1:Ie u I5 |
CHUCTEMaTH3alMsl 3HAHUM
3 O0BEM MHOTOrpaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomaay MOBEPXHOCTH U 0OBEMBI 9 |
KpYTJIBIX TeN
6 JIBMO>KEeHUS 5 1
7 [ToBTOpenue, 0606meHI/UIe u 17 5
CHUCTEMaTH3allMsl 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Kourpoabnsie | IlpakTuueckue A op
n/n Bceero H3YYCHUS oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
OcHOBHbIE ITpaBUJIa N300paXKEeHUs Ha
| PUCYHKE MJIOCKOCTH, TapajliedbHbIX 1 bubmmorexa [IOK
IPSIMBIX (OTPE3KOB), CEPEANHbI 04.09.2025 | https://clck.ru/3Fu3hF
oTpe3Ka
ITonsTrs cTepeoMeTpuu: TOUKa,
npsiMasi, INI0CKOCTb, IPOCTPAHCTBO.
OCHOBHBIE MTPaBWIIa U300PAKEHUS HA Bu6mmorexa LIOK
2 P P 1 04002005 | Dutpselekru3Fu3hE
PHUCYHKE IIJIOCKOCTH, MapalaebHbIX .09. https://clek ru/3Fu3g y
MPSMBIX (OTPE3KOB), CEPEANHBI
oTpe3Ka
ITonsTHs: EepeceKaromuecs
3 IJIOCKOCTH, MTEPECEKAIOIUECS | bu6moreka I[IOK
npsiMasi ¥ IJI0CKOCTb; 08.09.2025 | https://clck.ru/3Fu3gr
HOJIyTIPOCTPAHCTBO
[TonsTus: nepecekaromumecs
IIJIOCKOCTH, MEPECeKatoINecs bu6motexa [IOK
4 1
npsiMasi ¥ IJI0CKOCTB; 08.09.2025 | https://clck.ru/3Fu3g h
MOJIYyIIPOCTPAHCTBO
MHororpaHHHUKH, U300paKeHHe bu6morexa [IOK
5 MPOCTEUIITUX MTPOCTPAHCTBEHHBIX 1 https://clck.ru/3Fu3 gF
11.09.2025
¢buryp, HeCcyIecTBYIOIUX 00 BEKTOB https://clck.ru/3Fu3g 2




MHororpaHHUKH, H300paxKeHue

6 IPOCTENIIIMX OPOCTPAHCTBEHHBIX bubmiorera [IOK
P poctp 15.09.2025 | hitps://clck.ru/3Fu3fX
buryp, HeCymecTBYIOIUX 00HEKTOB
AKCHOMBI CTEPEOMETPUH U TTEPBbIE bu6mmoreka [IOK
7
CIE€NCTBUS U3 HUX 15.09.2025 | https://clck.ru/3Fu3f]
g AKCHOMBI CTEPEOMETPUH U TEPBBIE bu6moreka [IOK
CIICICTBUS U3 HUX 18.09.2025 | https://clck.ru/3Fu3f3
AXCHOMBI CTEPEOMETPHUH U TIEPBHIC
ciencTus u3 HuX. CriocoOsl
9 3aaHus IPSIMBIX U IJIOCKOCTEN B bubmmorexa LHOK
A P 22.09.2025 | hitps://clek.ru/3Fu3e
npoctpancTBe. O003HAYCHHS
NPAMBIX U IJIOCKOCTEN
N300paxeHne ceueHnid mupaMubl,
Ky0a ¥ IPU3MBI, KOTOPBIE IIPOXOJIST
yepes ux péopa. Mzobpaxenue
10 nepeceqellznﬂpnon eHI;I)Ix bubmorexa HOK
P . i 22.09.2025 | https://clck.ru/3Fu3cp
IJI0CKOCTen. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU
BETAMH
N300pakeHne ceueHui TUpaMuIbl,
Ky0a ¥ MPU3MbI, KOTOPBIE TTPOXOIAT
yepes ux péopa. Mzodpaxenue
11 nepeceqelli)nﬂpnon ‘ICHI;-ILIX bubmmorexa LHOK
P Yo 1oty 25.09.2025 | https://clek.ru/3Fu3ep%20
mIockocTel. PackpammBanue
MOCTPOSHHBIX CEYCHHUI Pa3HBIMU
LIBETAMHU
N3o00paxeHne cedeHnid mupaMubl,
12 Ky0a U IIPU3MBL, KOTOPBIE IIPOXOAAT bubmorexa HOK
Y PH3MBI, KOTOPBIC TP 29.09.2025 |  https://clck.ru/3Fu3e

yepes ux péopa. M3o0pakeHue




MepeCceyEHUsl OJTyYEHHbBIX
II0CKoCTen. PackpaivBanue
ITOCTPOECHHBIX CEUEHHI PA3HBIMU
LBETaMHU

N300pakeHne ceueHui MupaMuIbl,

KY6a 1 IPU3MBI, KOTOPBIC ITPOXOIAT

yepes ux péopa. M3o0pakeHue

13 repeceyeHust MOJTy4EeHHbBIX bubmorexa [IOK
. 29.09.2025 | https://clck.ru/3Fu3c
iockoctel. PackpammBanue
MOCTPOEHHBIX CEUECHUN pa3HBIMU
[[BETAMH

14 Mertop cnenoB it TOCTPOCHUS bubmmorexa [IOK
CceyeHui 02.10.2025 | https://clck.ru/3Fu3c
Meron cnenoB it OCTPOECHUS

15 ceqeﬂiﬁ. CIIZOﬁSTBa nepfceqeﬂuﬁ bubmmorexa [IOK

. 06.10.2025 | https://clck.ru/3Fu3c
MPSIMBIX U MJIOCKOCTEN
Merton cienoB sl MOCTPOCHUS
16 cequJII/Iﬁ. CioﬁlclTBa HepepcequHﬁ BuGmorexa LIOK
. 06.10.2025 | https://clck.ru/3Fu3b
MPSIMBIX U MJIOCKOCTEN
[Toctpoenue ceueHunii B mupamu/ie,
KyOe 1mo TpéM ToukaM Ha pEOpax. bu6moreka [IOK

17 .

Coznanue BHIHOCHBIX YEPTEXKEN 1 09.10.2025 | hittps://clck.ru/3Fu3b
3aIKCh IIaroB MOCTPOCHHUS
ITocTpoeHue ceueHuii B mupaMue,

13 Ky0Oe o TpéM Toukam Ha péOpax. bu6mmoreka LIOK
Co3nianue BBIHOCHBIX YEPTEXKEN 1 13.10.2025 | https:/clck.ru/3Fu3ai
3aMKCh IIaroB MOCTPOCHUS

19 [TocTpoeHue ceuenuii B mupamu/ie, bu6morexa [IOK
KyOe 1o TpéM ToukaM Ha pEdpax. 13.10.2025 | https://clck.ru/3Fu3ai




Co3naHne BBIHOCHBIX YEPTEXKEN U
3aIlUCh L1aroB MOCTPOCHUS

ITocTpoeHue ceueHuii B mupaMue,

20 KyOe 1o TpéM Toukam Ha péOpax. bu6mmoreka [IOK
Coznanue BHIHOCHBIX UEPTEXKEN 1 16.10.2025 | https:/clck.ru/3Fu3ai
3aIyCh MIaroB MOCTPOCHUS
IToBTropenune nmnanumerpun: Teopema

21 O IIPOIIOPLYOHAIILHBIX OTPE3KAX. bubamorexa LIOK

20.10.2025 | https:/clck.ru/3Fu3a
[TonoGue TpeyronbHUKOB
[ToBTOpenue nuanumerpun: Teopema
Memnenas. PacueTsl B cedeHusIX Ha
22 BBIHOCHBIX uepTexax. ctopus bubmorexa [IOK
20.10.2025 | https:/clck.ru/3Fu3a
pa3BUTHS IUIAHUMETPUU U
CTEpPEOMETPUH

3 KonrtponsHas pabota "Akcruomsl bu6mmoreka [IOK
crepeomerpun. Ceuenus" 23.10.2025 | https://clck.ru/3Fu3Zn
B3anMHoe pacrionokeHue npsMbIX B
npoctpaHcTBe. CKpermBaronmecs

24 npsimble. [Ipu3Haku bubmmorexa [IOK
CKPEIIMBAIOIIMXCS TTPSIMBIX. 03.11.2025 | https://clck.ru/3Fu3Z
[TapannensbHble IpsiMbIE B
MIPOCTPAHCTBE
Teopema o CylIeCTBOBaHUH U
€IMHCTBEHHOCTH IPSIMOH

)5 NapajyieaIbHON JaHHOHU MPSIMOMH, bu6mmoreka LIOK
MPOXOASLIEH Yepe3 TOUKY 03.11.2025 | https://clck.ru/3Fu3Z

MPOCTPAHCTBA U HE JIe)KaIllel Ha
JTaHHOMU npsAMoii. Jlemma o




NEPECCUCHUU MapauICIIbHbIX
MMPAMBIX ITJIOCKOCTBIO

[TapannenbHOCTh TpEX NPSMBIX.
Teopema o TpEX mapanienbHbIX

bub6mmoreka [JOK

26 npsamseix. Teopema o 06.11.2025 | https://clck.ru/3Fu3Y
CKPENTMBAIOIINXCS TTPSMBIX
[TapannenabHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA apaIJICIHHOT O
27 npoektupoBanus. M3o0paxenue bubamorexa LIOK
N 10.11.2025 | https://clck.ru/3Fu3Y
pasHbIX Uryp B mapaienbHOR
MIPOEKITNHU
EHTpaJIbHas POEKIUA. YTOJI C
28 i_E)Hal'II)paBJIeHHLII)MI/I :FOpOHaMI/I. bubmorexa [IOK
10.11.2025 | https:/clck.ru/3Fu3X
Yroa Mexay npsiMbIMU
3aza4y Ha JOKA3aTeIbCTBO U
29 HCCIICIOBAHHE, CBSI3aHHBIC C bu6moreka [JOK
pacnoioKeHUEM MPSAMbIX B 13.11.2025 | https://clck.ru/3Fu3X
MIPOCTPAHCTBE
[TonsTHSA: NapaIeTbHOCTh IPAMON U
IIJIOCKOCTHU B IIPOCTPAHCTBE.
[Ipu3Hak mapamieabHOCTH TPAMON U bu6moreka [IOK
30 .
mockoctu. CBoiicTBa 17.11.2025 | https://clck.ru/3Fu3W
napajieIbHOCTU MPSAMOHN U
MJIOCKOCTH
I'eomeTpuueckue 3a7aun Ha
BBIYHCIICHUE U J10KA3aTEIbCTBO,
31 CBSI3aHHBIE C NAPAJIIEITbHOCTHIO buomorexa [IOK
17.11.2025 | https://clck.ru/3Fu3W

MPSIMBIX U MIJIOCKOCTEN B
IPOCTPAHCTBE




ITocTpoenue ceuenus, NpOXOAAIErO

1 yepe3 JaHHYIO MPSMYIO Ha YepTekKe bubmmorexa [{OK
Y MapaJujIeIbHOTO APYTrof IPSMOU. 20.11.2025 | https://clck.ru/3Fu3W
Pacuér oTHOmMEHMI
[TapannensbHas npoekuus,
NpUMEHEHHUE JJI IOCTPOCHUS
33 CS‘I@HI/Iﬁ Ky0a u 1ma aﬁenemme)]a bubmotexa [IOK
HHITEY P ' 24.11.2025 | hutps:/iclek n/3Fu3V
CpolicTBa mapasuiefenumena u
MIPU3MBI
[TapannenbHbIE MIIOCKOCTH.
34 [Ipu3Haky napaineabHOCTH ABYX bubmorexa LIOK
P . P y 24.11.2025 | https://clck.ru/3Fu3V
TJIOCKOCTEH
Teopema o napaniaensHOCTH U
CIMHCTBEHHOCTH IIJIOCKOCTH,
35 MPOXOIsIIeH Yepe3 TOUKY, HE bubmotexa [IOK
POXOAIEH e 7 27.11.2025 | hups:/clek.ru/3Fu3V3
MIpUHAIJISKAITYI0 TAHHOU TUIOCKOCTH
U CJICICTBUS U3 HEE
CaoiicTBa napaienbHbIX
MJIOCKOCTEN: O MapaieIbHOCTH
36 MNPSMBIX IIEPECEUCHUS TP bubmorexa LIOK
p p P 01.12.2025 | https://clck.ru/3Fu3U
MEepPECEUCHUH ABYX MapajlieNbHbIX
IIJIOCKOCTEN TPEThEeN
CBolicTBa MmapauieabHbIX
IJIOCKOCTEH: 00 oTpe3kax
napauieIbHBIX MPSIMBIX,
37 3aKJIFOYEHHBIX MEXK bubmorexa [IOK
W 01.12.2025 | https://clek.ru/3Fu3U

nmapauiCJbHbBIMU IIJIOCKOCTAMU; O
[IEPECEUCHUN NIPSIMOH C IBYMsI
napauiCJIbHbIMU IJIOCKOCTIAMU




13 [ToBTOopenue: Teopema [ludaropa Ha bubmorexa [{OK
MJIOCKOCTH 04.12.2025 | https://clck.ru/3Fu3U
39 [ToBTOpEHUE: TPUTOHOMETPUS bu6mmoreka [IOK
MPSIMOYT OJILHOT'O TPEYTI OJIbHUKA 08.12.2025 | https://clck.ru/3Fu3Tf
40 CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO bubmmoreka [JOK
napajuiesnenuena 08.12.2025 | https://clck.ru/3Fu3S
Al Brrumcienue 1uH OTPE3KOB B KyOe bu6moteka [IOK
Y TIPSIMOYTOJIBHOM Mapauieienurne1e 11.12.2025 | https:/clck.ru/3Fu3S
IlepnieHAMKYJISIPHOCTD IPSIMOU U
42 mockoctu. ITpusnak bubmuotexa LIOK
HepHeHANKYJIIPHOCTH PIMOU U 15.12.2025 | https://clck.ru/3Fu3S
IJIOCKOCTH
[TepneH UK yIIpHOCTh NPAMON U
13 miockoct. [Tpu3nak bu6morexa [IOK
MEPHEHANKYJISIPHOCTH IPSAMOKN U 15.12.2025 | https://clck.ru/3Fu3S
MJIOCKOCTH
TeopeMa o CyniecTBOBaHUHU U
€NMHCTBEHHOCTH MPSIMOH,
44 MPOXOASLIEH Yepe3 TOUKY bubmioreia LIOK
. 18.12.2025 | https://clck.ru/3Fu3R
MPOCTPAHCTBA U MEPIIEHIUKYIISIPH O
K IUIOCKOCTH
45 [lnockocTy U nepreH UKy s pHbIE bu6motexa [IOK
WM TNPSMbIE B MHOT'OTpaHHHUKAX 22.12.2025 | https://clck.ru/3Fu3R
46 [1mockocTn 1 neprneHAnKyJIspHbIe bubmorexa [{OK
UM IIPSIMbIE B MHOI'OTpaHHUKAX 22.12.2025 | https://clck.ru/3Fu3R
[leprieH UK ynsp U HAKJIOHHASL.
47 HolszojHHz HGI}))HGH,Z[I/IKyJI}Ipa u3 bubmorexa [IOK
25.12.2025 | https://clck.ru/3Fu3P

TOYKH Ha MMPIAMYHO




IlepneniMKyIIsIp M HAKIIOHHAS.

48 [TocTpoeHue neprneHauKyIsIpa 13 Bu6mmorexa [IOK
P PRSP 12.01.2026 | httpsifelck r/3Fu3P
TOUYKH HA MPAMYIO
49 Teopema o Tpéx nepreHIuKyIsIpax bu6mmoreka [IOK
(mpsimast 1 oOpaTHast) 12.01.2026 | https://clck.ru/3Fu3N
50 Teopema o Tpéx NnepneHIuKyIsIpax bu6moreka [IOK
(mpsimast 1 oOpaTHast) 15.01.2026 | https://clck.ru/3Fu3N
51 Yron Mex1y CKpelnBarOmUMUCS bu6moteka [IOK
MPSIMBIMU 19.01.2026 | https://clck.ru/3Fu3N
[Touck mepneHANKYISIPHBIX MPIMBIX
52 C TOMO 51:0 He)1 ne}rll I/III)( st HI;X Bromorexa [TOK
PIDD TEPHENAMIY P 19.01.2026 | https:/ielck.r/3Fu3N
MJI0CKOCTEN
53 OpToroHajbHOE MPOCKTUPOBAHKUE bubmorexa [IOK
P POCIKTHP 22.01.2026 | https://clck.ru/3Fu3M
[Toctpoenue ceuenuit Kkyda, mpu3MBbl,
54 OPaBUILHON NUPAMHUIEI C IIOMOIIBIO bubmorexa HOK
P P 26.01.2026 |  https:/fclck.ru/3Fu3M
OpPTOTOHAJILHOM MPOEKIINH
IToctpoenue ceuenuit kyoda, mpuU3MBbl,
55 MPaBWJIBHOW MU PAMUBI C TOMOILIBIO bubmorexa LIOK
P vp ! H 26.01.2026 | https://clck.ru/3Fu3lh
OpPTOTOHAJILHOW MPOEKLIUU
CumMMeTpus B IPOCTPAHCTBE
56 OTHOCHUTEIBHO TJIOCKOCTH. bu6mmoreka [JOK
IInockoctn cumMMmeTpuii B 29.01.2026 | https://clck.ru/3Fu3L.
MHOTOI'paHHHUKAX
[Tpu3Hak nepneHanuKyJIIpHOCTH
57 1| p;IMoﬁ u HEOCKSCTHyKaII: CIIE/ICTBUE Bubmmorexa [IOK
P A 02.02.2026 | https://elek.ny/3Fu3K

CUMMETPHUH




HpaBI/IJ'II)HI)IC MHOI'OI'paHHUKHU.

58 Pacuér paccTossHui OT TOYKH 10 buomorexa [OK
P A 02.02.2026 | https//elek.ny/3Fu3K
MJIOCKOCTH
[TpaBmIIbHBIC MHOTOT PAHHUKH.
59 Pacuér paccrostHuil OT TOYKH 10 bubmorexa HOK
P A 05.02.2026 |  https:/elckrw/3Fu3K
TJIOCKOCTH
CrnocoOBI Oy CTUTh
60 HEPIICHIUKYJISIPBl: CUMMETpPHS, bubmotexa LIOK
CABUI TOYKH I10 MAPaJJIEIbHON 09.02.2026 | hittps://clck.ru/3Fu3]
IpsIMOI
61 CnBur no HemapauieJIbHOU MPSIMOH, bubmumoreka [IOK
M3MEHEHHE PACCTOSIHUI 09.02.2026 | https://clck.ru/3Fu3]
Kontponphas pabora "B3aumHoe
62 aCIOJIOKCHHUE TIPSIMBIX 1 bubmorexa HOK
P . P " 12.02.2026 | https://clck.ru/3Fu3]
MJIOCKOCTEH B IPOCTPAHCTBE
[ToBTOpEHUE: YTOI MEXKIY MPIMBIMH
63 Ha MJIOCKOCTH, TPUTOHOMETPHUSI B bu6moreka [JOK
MIPOU3BOJILHOM TPEYTOJIbHUKE, 16.02.2026 | https:/clck.ru/3Fu3H
TeopeMa KOCHHYCOB
[ToBTOpEeHue: yroa Mex
64 CKpe fnsa}o i/mc;[ 1| f[ll\}/]IbIMI/I B bubmorexa HOK
petiiparom P 16.02.2026 |  https://clck.r/3Fu3Hj
MPOCTPAHCTBE
['eoMerpuveckue MeTo bl
65 BBIUMCIICHUS yrila MEXKAY IPSIMbIMU bubmorexa HOK
Y Ay TP 19.02.2026 | https://elck.ru/3Fu3H
B MHOT'OI'paHHHKaX
66 JByrpanHsiii yroy. CBOWCTBO bu6mmoteka [IOK
JMHENHBIX YIJI0B IBYTPaHHOIO yIJa 26.02.2026 | https://clck.ru/3Fu3G




[leprieH UKy pHBIE TIIIOCKOCTH.

67 CBolicTBa B3aMHO Brbmmorexa HOK
. 26.02.2026 | https://clck.ru/3Fu3G
NepeHINKY IS PHBIX MIIOCKOCTEH
[Tpu3HaK mepneHaNKYIIPHOCTH
IJIOCKOCTEH; TeopemMa O PsIMO
68 epeceueHus IBYX INIOCKOCTEN Bubmorexa LIOK
P ABY ! 02.03.2026 |  hitps://clck ru/3Fu3G
eI eHANKYIAPHBIX TPEThEH
IUIOCKOCTH
ITpssMoyTronsEHEINA apauIeIeTuIIeI;
69 K p6' I/I3}1\,/Ire E€HUS CB(I))ﬁCTBa " Bubmorexa LHOK
o P ’ 02.03.2026 | https://clck.ru/3Fu3G
MPSIMOYTOJILHOTO TapalieenuIe/ia
Teopema o nuaroHanu
70 OPSMOYIOJIBHOTO I1apajuieienuIena Bubmorexa HOK
pAMOY “p A 05.03.2026 | https:/clck ru/3Fu3F
U CJIEICTBUE U3 HEd
CrepeoMeTpuyuecKre U MPUKIATHbIE

71 3a/1a4M, CBSI3AHHBIE CO B3AMMHBIM bubmmorexa [JOK
pacnoiIoKeHUEM MPSIMbIX U 09.03.2026 | https://clck.ru/3Fu3F
ILUIOCKOCTH
[ToBTOpEHNE: CKPELUBAIOIINECS

72 o }IMBIpe mna aHJII;JITHBIe H?OCKOCTI/I B bubmorexa LIOK

PAMBIC, THap 09.03.2026 | https://clck.ru/3Fu3F
CTaHAaPTHBIX MHOTOTPAaHHUKAX
[Tapa mapamienbHBIX TNIOCKOCTEH Ha
CKPEIIUBAIOIINXCS IPSIMBIX,

73 aIC)CTOSIHI/Ie MEX]T ’ Bubmorexa [HOK
P y 12.03.2026 | https://clck.ru/3Fu3Ei
CKPCIIUBAOIIUMHUCS TTPSIMBIMU B
MPOCTHIX CUTYAIIHSIX
PaccrosiHre OT TOYKH 0 IIOCKOCTH,

74 ACCTOSIHUE OT IIPSAMOI 10 Bubmorexa HOK
P PAMOH A 16.03.2026 | https://clck.ru/3Fu3E

IIJIOCKOCTH




Beruucienne paccTosSHUN MEXAY

75 CKPEIIHUBAIOIIMMHUCS MTPSIMBIMU C Bbub6morexa IIOK
ITOMOILBIO NTEPIIEHAUKYJIISIPHOU 16.03.2026 | https://clck.ru/3Fu3E
IJIOCKOCTH
TpéxrpaHHbIli yroi, HEpaBEeHCTBA

76 JUIsl TPEXTpaHHbIX yriioB. Teopema bu6mmoteka [IOK
[Tucdaropa, TeopeMbl KOCHHYCOB U 19.03.2026 | https://clck.ru/3Fu3D
CHHYCOB JJIsl TPEXTPaHHOTO yriia

77 DneMeHThI CheprUUeCcKOi TeOMETPHH: bubmmorexa [IOK
reoIe3UYECKHE JINHUM Ha 3emiie 30.03.2026 | https://clck.ru/3Fu3D

73 KonTponbHas padbora "YTiisl 1 bu6motexa [IOK
paccrosHus" 30.03.2026 | https://clck.ru/3Fu3D

79 Cucrematusanus 3HaHHI bubmmorexa [{OK
"MHOrorpaHHHK 1 €ro 3JIEMEHTHI" 02.04.2026 | https://clck.ru/3Fu3D

20 [Mupamuna. Buasl nupamu. bu6morexa [IOK
[IpaBunbHas nupamuaa 06.04.2026 | https://clck.ru/3Fu3D

81 ITpuzma. I1psimast 1 HakJIOHHasA bu6mmoteka [IOK
npu3Msl. [IpaBuiibHas npusma 06.04.2026 | https://clck.ru/3Fu3C
[Ipsmoit mapaiienenune,

82 n;);IMoyronEHLHTI napaﬂﬂjnennnez[, Bubmuorexa [OK

09.04.2026 | https://clck.ru/3Fu3C
KyO

23 Belnykiible MHOIOIpaHHUKH. bubmuotexa LIOK
Teopema Diisiepa 13.04.2026 | https://clck.ru/3Fu3C
Beinykiibie MHOTOI' paHHUKH.

84 Teopema Diinepa. [IpaBunbHbIC U bubmmorexa [IOK

13.04.2026 | https://clck.ru/3Fu3B
MOJTyTIpaBUIIbHBIE MHOT' OTPAHHUKH

85 KonrtponeHas pabora bu6mmoteka [IOK

"MHororpaHHuku" 16.04.2026 | https://clck.ru/3Fu3Bh




26 ITonsTHe BEKTOpa HA MJIOCKOCTU U B bu6muorexa LIOK
MPOCTPAHCTBE 20.04.2026 | https://clck.ru/3Fu3A
bub6mmoreka [JOK
87 Cymma BeKTOpOB 20.04.2026 |  htps://clck.ru/3Fu39
but6moreka [JOK
P
88 A3HOCTE BEKTOPOB 23.04.2026 | https://clck.ru/3Fu39
89 IIpaBuiio napanienenumnena bubmorexa LHOK
P P s 27.04.2026 | https://clck.ru/3Fu38
90 VYMHOX€eHUE BEKTOpa Ha YUCIIO bubmorexa HOK
p 27.04.2026 | https://clck.ru/3Fu37
Paznoxxenue BekTopa mo 6a3ucy Tpeéx
91 BEKTOPOB, HE JIeXKAIIX B OAHOMN bubmorexa LHOK
POB, HIMX B O 30.04.2026 | hitps://clck.ru/3Fu36t
[UIOCKOCTH
92 CKansapHOe IPOU3BEICHUE bubmorexa HOK
PHOE POH3BEA 04.05.2026 | https://clck.ru/3Fu36
93 Boruncnenue yria Mexay BEeKTOpamMu bu6morexa [IOK
B [IPOCTPAHCTBE 04.05.2026 | https://clck.ru/3Fu35
94 IIpocTeiimme 3agauu ¢ BEKTOpaMU bubmorexa HOK
P A P 07.05.2026 | https://clck.ru/3Fu33
95 IIpocTeiimme 3agau ¢ BEKTOpaMU bubmorexa LIOK
P A P 11.05.2026 | https://clck.ru/3Fu33
96 IIpocreiimine 3agaun ¢ BEKTOPaMu bubmotexa [IOK
P A P 11.05.2026 | https://clck.ru/3Fu33
97 IIpocTeiiime 3agauu ¢ BEKTOpaMU Eubmorexa HOK
P A P 14.05.2026 |  https://clck.ru/3Fu33
08 O06o0mIeHne  CUCTeMaTH3aAUS bubmmorexa [{OK
3HAHUHT 18.05.2026 | https://clck.ru/3Fu32




99 O0o001IeHNE U CHCTeMaTH3AIUS ! but6mmoreka [JOK
3HaHUI 18.05.2026 | https://clck.ru/3Fu32
bub6mmoreka [JOK
1 n 1
00 TOTOBasi KOHTPOJIbHAS paboTa 21052026 | hitps://clck r/3Fu32
but6moreka [JOK
101 14 0 1
TOrOBAs KOHTPOILHAR pabotd 25.05.2026 | https://clck.ru/3Fu32
102 O0o001IeHNEe U CUCTeMaTH3aIUS | bubmmoreka [JOK
3HAaHUH 25.05.2026 | https://clck.ru/3Fu32
OBLIEE KOJIMYECTBO HACOB I10 102

ITPOTPAMME




11 KVIACC

KosauuyecTBo 4yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero H3Yy4YCHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
[ToBTOopenue temsl "KoopauHaTsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1 Bubmmorexa [IOK
P . 03.09.2026 |  https://clek ru/3Fu3i7
IPOCTPaHCTBE
) IToBTOopenue temsl "CkassipHoe | bubmuotexa LIOK
MPOU3BEAECHUE BEKTOPOB" 03.09.2026 | https://clck.ru/3Fu3iQ
3 [ToBTOpenue Tembl "Brruncienue yria | bubmmoreka [IOK
MEX1y BEKTOpaMHU B MpOCTpaHcTBe" 07.09.2026 | https://clck.ru/3Fu3iQ
[ToBTOpenue Temsl "Y paBHEHHE
4 MPSAMOM, POXOAsALIeH uepes 1Be 1 bubmiorexa LIOK
PAVIOH, TIPOXOMLHEN HEpes A 07.09.2026 |  https:/iclck.ru/3Fu3js
TOYKH
5 YpaBHEHUE NIJIOCKOCTH, HOPMaJlb, : bu6moTteka [JOK
ypaBHEHHUE MIOCKOCTH B OTpE3Kax 10.09.2026 | https://clck.ru/3Fu3jN
6 YpaBHEHME TIIIOCKOCTH, HOPMAJIb, | bubmmorexa [IOK
YPaBHEHHE INIOCKOCTH B OTPE3KaX 14.09.2026 | https:/clck.ru/3Fu3jN
7 BektopHoe npousBencHue 1 Bubmmorexa [IOK
PHOS HPOHSEEA 14.09.2026 |  https://clck.ru/3Fu3jo
2 JIuHeliHble HEpAaBEHCTBA, IMHEHHOE | bubmotexa LIOK
IIPOrpaMMHPOBaHUE 17.09.2026 | https:/clck.ru/3Fu3kK
9 Jlunelinble HEpaBEHCTBA, JIMHEHHOE | bu6morexa [IOK
MIpOrpaMMHUPOBaHUE 21.09.2026 | https://clck.ru/3Fu3kK
10 AHaJIMTHYECKHE METOIbI pacyéra yriia | bubmmorexa [{OK
MEXAY MPSAMBIMU B MHOTOI' DPAHHUKAX 21.09.2026 | https://clck.ru/3Fu3ke




AHaJIMTHYECKHE METOIbI pacyéra yriia

11 MEXAY MIOCKOCTSIMU B Bubmiorexa LIOK
8 24.09.2026 | httpsi/iclek./3Fudke

MHOT'OI'PaHHHUKAX

12 dopmya pacCTOSHUS OT TOYKH 70 bu6mmoreka [IOK
IJIOCKOCTH B KOOPAMHATAX 28.09.2026 | https://clck.ru/3Fu3mE
Haxoxnenue paccTossHUil OT TOYKH 10 bubmoTteka [JOK

13
IJIOCKOCTH B Ky0e 28.09.2026 | https:/clck.ru/3Fu3mY

14 Haxoxnenne paccTosHUN OT TOYKHU J0 but6mmoreka [JOK
MJIOCKOCTH B MPAaBUJILHON MUPAMUJIE 01.10.2026 | https://clck.ru/3Fu3mY

15 Kontponbhas pabora "Ananmutuueckas bubmotexa LIOK
reometpus"” 05.10.2026 | https:/clck.ru/3Fu3mY

16 CeueHust MHOT OTPAaHHHUKOB: bu6motexa [IOK
CTaHJapTHBIE MHOTIOT pPAHHUKH 05.10.2026 | https://clck.ru/3Fu3ni
CeueHnss MHOTOIPaHHUKOB: METO/ bu6moreka [IOK

17
CIIETIOB 08.10.2026 | https://clck.ru/3Fu3oB
CeueHuns MHOT OTPaHHUKOB:

18 CTaHJAPTHBIE MIIOCKOCTH Brbmorexa LIOK

Aap ’ . 12.10.2026 | https://clck.ru/3Fu3oN

MepecedeHust MPSMbBIX U MIJIOCKOCTEH

19 [TapanienbHble TPSMbIE U TJIOCKOCTH: bu6moteka [IOK
napajuieabHble CEYCHUS 12.10.2026 | https://clck.ru/3Fu3oe

20 [TapannenbHbIe TPSAMbIE U TJIOCKOCTH: bubmorexa [IOK
pacyér OTHOIIECHU M 15.10.2026 | https://clck.ru/3Fu3op
[TapaniensHbIe IPSMBIE U TIIIOCKOCTHU:

21 JIbI MEXKAY CKPEIIUBAIOIIMMUCS Bu6mmorexa [IOK
y Y kP 19.10.2026 | https://clck.ru/3Fu3op
TIPSIMBIMU

2 [lepnenaukynsipHble TpsIMbIE U bu6morexa [IOK
IUIOCKOCTHU: CTaHAAPTHBIE Mapsbl 19.10.2026 | https://clck.ru/3Fu3pT




MEePIEHIUKYJISIPHBIX NIOCKOCTEN U
MPSIMBIX, CAMMETPUHM MHOI'OI' PAHHUKOB

[lepnenaukynspHbIe TPSMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX bubmorexa [IOK
- Teop P 22.10.2026 | hitps:/clck.ru/3Fu3ps
TIepICHIUKYJIIpax
IleprieH UK YIISIPHBIE TIPAMBIE U
24 HJI(I))CKO(f’[[‘I/I' }];LI‘I-I)I/ICJIGHII/:SI JIUH B Enbmorexa IOK
' 8 02.11.2026 | https://clck.r/3Fu3qB
MHOTOTPaHHHUKAX
IToBTOpEenue: miomaIu
25 MHOFOpFOJ'IBHI/IKOI;H (bﬂo MYJIbI J1J15I bubmorexa [IOK
yro. » @OPMYJIRL A 02.11.2026 | https://clck.ru/3Fu3gX
IoMIaACH, COOOpaKeHUs OT00us
IToBTOpenue: miomanu
26 MHorop OJILHUKOB, (pOPMYJIBI JJIsI bubmorexa HOK
- > POPMY 05.11.2026 | https://clck.ru/3Fu3gX
MIJIOMIAJIEH, COOOpaXKeHUs TOA00US
IloBTOpenue: maomanu
27 MHOI‘OpFOJILHI/IKOI;H (bHo MYJIBI IS bugmiorexa LIOK
e > POPMYIIRL A 09.11.2026 |  https:/felck.ru/3Fu3qX
IJI0IIAJIEH, COOOpakeHus MoA00us
[Tnomany cedeHnii MHOTOTPAHHUKOB:
28 IJIOMIAAY IIOBEPXHOCTEH, pa3pe3aHus bubmotexa [IOK
tan p - pasp 09.11.2026 | https://clck.ru/3Fu3gX
Ha 4acTH, COO0paKeHus 1oo0us
[Tnomaau ceueHnit MHOTOTPaHHUKOB:
29 IUTONIA M IOBEPXHOCTEN, pa3pe3aHusl bubmmorexa LHOK
tHad p > Pasp 12.11.2026 |  hitps://clck.ru/3Fu3r8
Ha YaCTH, COOOPAKECHHS MO 100U
Kontponbhas padota "IloBTopenue:
30 MHOTI'OI'PAaHHUKH, CEUCHUS bubmorexa LIOK
P > ¢ 16.11.2026 |  https://clck.ru/3Fu3r8
MHOTOTPaHHHUKOB
31 O06bém Tena. OOBEM MPSIMOYTOILHOTO bubmumoreka [IOK
napajuiesienuneaa 16.11.2026 | https://clck.ru/3Fu3rY




1 3amaun 00 ynBoeHUH Ky0a, o bubmmorexa [{OK
KBaJpaType Ky0a; 0 TPUCEKIH yria 19.11.2026 | https://clck.ru/3Fu3sM
CrepeoMeTpruUecKHE 3a1a9H,

33 CBSI;;HHBICI; 00BEMOM ! bubmiorexa 10K

23.11.2026 | https://clck.ru/3Fu3sa
MPSMOYTOJILHOTO TTapajuieenuneaa
IIpukiagHele 3aga4d, CBI3aHHBIE C
34 BbliqucnjﬂneM Og’béMa Enbmorexa IOK
23.11.2026 | https://clck.ru/3Fu3sa
MPSIMOYTOJILHOTO TIapaslIeenuIeaa
but6moreka [JOK
35 O0Bé 7
DEM TIPAMOH TPHIMBL 26.11.2026 | https://clck.r/3Fu3N
Crepeomerpuueckue 3a1auu,
36 CBS3aHHBIE C BEIYNCIEHHNEM 00HEMOB bubmorexa LIOK
. 30.11.2026 | hittps://clck.ru/3Fu3t
MPSIMOM TIPU3MBI

37 [IpuknaaHbie 3a1a9M, CBSI3aHHBIC C but6moreka [JOK
00BEMOM TIPSMOMN MPU3MBI 30.11.2026 | https://clck.ru/3Fu3us
Brmaucnenne 00EMOB TEI C

38 IOMOIILIO OIIPENEIEHHOI0 HHTErpaja bubmmorexa LIOK

) PeAs paia. 03.12.2026 |  https:/felck ru/3Fu3uy
OO0BEM HAKJIOHHOM MPU3MBI
Brmaucnenne 00LEMOB TEII C
39 IIOMOIIBIO ONPEAECIEHHOI0 NHTErpaja bubmorexa LIOK
"Hl P palta. 07.12.2026 | https://clck.ru/3Fulvr
O0BEM MUpaMHIbI
dopmyia 00bEMaA MUPAMUIEL.
40 OTII{)OI_ieHI/Ie 06LGMO]§) HOUpPaMHUL C bubmorexa LIOK
P 07.12.2026 | https://clck.ru/3Fu3wE
00IIMM yTJIOM
dopmyiia 00bEMA TUPAMULIEL.

41 OTIfOIieHHC 06LeMorf ou EI:MH c Enbmorexa HOK

pamui 10.12.2026 |  https://clck.ru/3Fu3wE

00IIMM yTJIOM




CrepeoMerpuyueckue 3a1auu,

42 CBsI3aHHBIE C 00bEMAMU HAKJIOHHON bubmioreia LTOK
14.12.2026 | https://clck.ru/3Fu3wt
MIPU3MBI
43 CrepeomeTpruueckue 3a/1auu, bu6morexa [IOK
CBsI3aHHBIE ¢ 00BEMaMH MUPAMHUIbI 14.12.2026 | https://clck.ru/3Fu3x9
[IpuknanHbie 3a7a4u 11O TEME
44 "£6LéMI[BI Ten" ?BHB&HHBIG ¢ 00BEMOM bubmmorexa LIOK
o 17.12.2026 | https://clck.ru/3Fu3xY
HAKJIOHHOW MPU3MBI
[IpuknagHbie 3aa4u 10 TeEMe
45 "O06bEMbI Ten", CBA3aHHBIE C 00BEMOM Bubmmorexa [IOK
’ 21.12.2026 | https://clck.ru/3Fu3xY
MUPaMUIbI
46 [Ipumenenue o0bEMOB. Brruncnenue bu6mmoreka LIOK
pacCTOsTHUS 10 TIIIOCKOCTH 21.12.2026 | https://clck.ru/3Fu3y]
Kontponbshas padora "O0bEM bu6morexa [IOK
47
MHOTOr'paHHHKA" 24.12.2026 | https://clck.ru/3Fu3y]
WITMHAPUYECKast TTOBEPXHOCTD,
48 ](;16 a3 21pHn/Ie WITUH Iliqecxoﬁ buomorexa [IOK
pasyro . AP 28.12.2026 | https://clck.ru/3Fu3yc
TTOBEPXHOCTH
wimHAp. [Ipsmoit kpyrosoit
49 HI/IJ'II/IH o H.:O anp rr[)z]ze XHOCTH Bubmuorexa [IOK
HIIHIAD. SLIOMAAL HOBED 28.12.2026 | https:/clck rw/3Fudyz
WIMHIpA
Konnueckast moBepxHOCTS,
50 obpa3 1€ KOHUYECKOI Bromiorexa [TOK
pasyrotl 11.01.2027 |  https://elck.r/3Fu3zm
noBepxHocTH. Konyc
51 CeueHue KOHYyca IITOCKOCThIO, bu6motexa [IOK
MapajuIeIbHON MIIOCKOCTH OCHOBAHUS 11.01.2027 | https://clck.ru/3Fu42M
57 VYceuénnsrii konyc. 3o0pakenne bubmmorexa [{OK
KOHYCOB M YCE€UYEHHBIX KOHYCOB 14.01.2027 | https://clck.ru/3Fu42h




53 [Tnomaas 60KOBOI MOBEPXHOCTH U bubmmorexa [{OK
MOJTHOM MOBEPXHOCTH KOHYCa 18.01.2027 | https://clck.ru/3Fu42r
54 [Tnomaas 60KOBOI MOBEPXHOCTH U bu6moreka [JOK
MOJHOM MOBEPXHOCTH KOHYCa 18.01.2027 | https://clck.ru/3Fu42r
Crepeomerpruueckue 3a1a4u Ha
55 JI0Ka3aTeIbLCTBO M BEIUM CIIEHHE, bu6moreka [JOK
IMOCTPOEHUEM CEYEHUIN HUIUHIPA, 21.01.2027 | https://clck.ru/3Fu43w
KOHyca
CrepeomeTpuuecKue 3a1a9u Ha
56 JI0Ka3aTeJIbCTBO M BBIUKCIICHUE, bubmumoreka [IOK
MOCTPOCHUEM CEYEHUM MIMHAPA, 25.01.2027 | https://clck.ru/3Fu43w
KOHyca
[Ipuknannsle 3a1a4n, CBA3aHHBIE C bu6mmoreka LIOK
57
LHJIMHIPOM 25.01.2027 | https://clck.ru/3Fuddx
58 [Ipukiannbpie 3a7a4u, CBSI3aHHbBIC C but6moreka [JOK
LHIWINHIPOM 28.01.2027 | https://clck.ru/3Fud4x
but6moreka [JOK
> Clbepa u wiap 01.02.2027 |  https://clek.ru/3FudSx
[lepecedenue cdepsl u 1mapa ¢
60 iockocThlo. Kacanue mapa u chepsl bubmmorexa [IOK
IJIOCKOCTBI0. By u n3o0paxkeHue 01.02.2027 | hittps://clck.ru/3Fu46K
mapa
[lepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u cdepsl bubmmorexa [{OK
61
MJIOCKOCTHIO. By 1 n300pakenue 04.02.2027 | https://clck.ru/3Fud6K
mapa
2 Ypasuenue chepsl. [Tnomans chepbr u bubmumoreka [IOK
e€ yacrei 08.02.2027 | https://clck.ru/3Fud47d




Bbu6moreka IIOK

63 CHMMETPHS ChepEl 1 1apa 08.02.2027 | https/felck.ru/3Fud9]
CrepeoMeTrpHuuecKue 3a1a4u Ha

64 JI0KA3aTeIbLCTBO U BEIUM CIIEHHE, bu6moreka [JOK
CBSI3aHHBIE cO cepoii U 1mapom, 11.02.2027 | https://clck.ru/3Fu49k
MMOCTPOECHUEM UX CEUCHUMN MITOCKOCTHIO
Crepeomerpruueckue 3a1a4u Ha

65 JIOKa3aTEeIbCTBO U BRIYMCICHHUE, bu6moreka [IOK
CBSI3aHHBIE CO CPepoil U 1mapom, 15.02.2027 | https://clck.ru/3Fu49k
MTOCTPOCHUEM UX CEUEHUM MIOCKOCTHIO

66 IIpuknanHbie 3a1a4u, CBSI3aHHBIE CO bu6moreka [JOK
cdepoii 1 mapom 15.02.2027 | https://clck.ru/3Fud An
[ToBTOpEHKE: OKPYKHOCTH HA

67 IUIOCKOCTH, BEIYHCIICHHUS B bubmotexa [IOK

18.02.2027 | https://clck.ru/3Fu4DH

OKPYXHOCTH, CTaHJIaPTHBIC TTO100US

68 Paznumynbie KOMOMHAIIUY TET bubmumoreka [IOK
BpalIeHUsI © MHOTOTPaHHUKOB 22.02.2027 | https://clck.ru/3Fu4Dm
3agauu o teMe "Tesa U MOBEPXHOCTU bubmmoreka [JOK

69 BpamieHus" 22.02.2027 | https://clck.ru/3Fu4Dy

70 3agauu o TeMe "Tela v MOBEPXHOCTHU bu6moreka I[IOK
BpalieHus" 25.02.2027 | https://clck.ru/3Fu4EP

71 Kontponbhas padota "Tena u bubmotexa LIOK
MMOBEPXHOCTHU BpalleHUs" 01.03.2027 | https://clck.ru/3Fu4EP

79 O0béM nuimHIpa. Teopema 00 00bEMeE bu6motexa [IOK
MPSIMOTO LIUJIUHIPA 01.03.2027 | https://clck.ru/3Fu4Fv
Brraucnenne o0bEMOB TeI €

73 MOMOUIBIO ONMPENEIEHHOr0 HHTErpaa. bromorexa [IOK

04.03.2027 | https://clck.ru/3Fu4FT

O0BEM KOHYCa




74 IInomany 6OKOBOM U IOJHOU Bbu6moreka IIOK
MOBEPXHOCTH KOHYCa 08.03.2027 | https://clck.ru/3FudGJ
CrepeoMeTpuiecKkue 3a1auu

75 CBSI?ilHHI)IeI; BI)I‘II/ICJ'ICHEGM £)6LéMOB budmiorexa [IOK

08.03.2027 | https://clck.ru/3FudGX
IUJTUHAPA, KOHYCa
IIpuknanHbie 3a4a4u MO TEME
76 "£6I>éMBI Y IUIOUIAJN TOBEPXHOCTEN bubmiorexa LIOK )
" 11.03.2027 | https://clck.ru/3Fu4Gj
TeJ
O0BEM mapa v MIapOBOTO CEKTOPA.
Teopema 06 006béme mapa. [Lnomanb

77 cdepsl. CTepeoMeTprIecKre 3a1a4H, bu6motexa [IOK
CBSI3aHHBIC C BBIYHCIICHHEM 00bEMOB 15.03.2027 | https://clck.ru/3FudHA
mapa, IapoBoOro cerMmeHTa u
IapOBOT'0 CEKTOpa
[Ipuknaansie 3aaa4u 10 TEME
"O0BEéMEI Ten", CBsI3aHHbBIE C 00HEMOM

73 mapa v Iomaaso cdepel. bubmmoreka [JOK
CooTHomleHus MEXY MIOLAASIMU 15.03.2027 | https://clck.ru/3Fu4Ha
MMOBEPXHOCTEH U 00bEMaMU TOJOOHBIX
TeJ
[Tomo6HEBIE TENIa B TPOCTPAHCTBE.

N3menenue o0bEma pu mo100uu.
79 Crepeomerpruyeckue 3a1auu, bubmorexa [IOK
. 18.03.2027 | https://clck.ru/3Fu4JP
CBSI3aHHbBIC C BBIYHCIICHHEM 00bEMOB
TeJI ¥ TJIOIAaIel TIOBEPXHOCTEN

20 Kontponbshas padota "Ilnomanu bu6muoreka [IOK
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Ten" 29.03.2027 | https://clck.ru/3Fu4JP

81 JIBU>KEHUS TPOCTPAHCTBA. bu6morexa [IOK
OTtob6paxxenusi. [IBrxeHus u 29.03.2027 | https://clck.ru/3Fu4Jh




paBeHcTBO (puryp. OO1He cBOMCTBA
JNBHYKEHUH

Buael nBukeHuid: mapaieabHbINA

22 MIEPEHOC, IEHTpaJIbHAasi CHMMETpH S, bu6mmoreka [IOK
3epKajbHas CAMMETPHUS], TOBOPOT 01.04.2027 | https://clck.ru/3Fud4KS
BOKPYT IPsIMOK

23 [TpeoGpaszoBanus nmonodus. [Ipsamas n bubmoreka [IOK
cdepa Ditnepa 05.04.2027 | https://clck.ru/3FudKQ

84 I'eomerpuyeckue 3aaun Ha bu6morexa [IOK
MPUMEHEHUE JBHKCHUS 05.04.2027 | https://clck.ru/3Fu4Kp

25 Kontponbhas padota "BekTops! B bubmuotexa LIOK
npoctpaHcTae” 08.04.2027 | https://clck.ru/3Fu4Kp
O6o6maromee nopropenue 11
MOHSTUH ¥ METOZOB Kypca r€OMETPHH

86 10-11 xmaccoB, cucTeMaTH3aU bubmiorexa IIOK

. ’ 12.04.2027 | https://ege.sdamgia.ru/

3HaHui: "[lapanienbHOCTh IPSAMBIX U
MJIOCKOCTEH B MPOCTpaHCTBE"
O6o6maromniee mopropenue 11

g7 MIOHATUHI ¥ METOJIOB Kypca reOMEeTpUH bubmoreka [TOK
10-11 knaccoB, cucTeMaTHu3aus 12.04.2027 | https://fege.sdamgia.ru/
3HaHuii: "BekTopsl B npocTpancTee”
O6o6miaromee nopropenue 11

23 TOHSITUN ¥ METOJIOB Kypca reOMETPUHU bu6motexa [IOK
10-11 knaccoB, cucreMaTu3anus 15.04.2027 | https://ege.sdamgia.ru/
3HaHuii: "BekTopsl B mpocTpaHcTBE"

29 O6o6maromee nopropenue 11 bubmorexa [{OK
MIOHATHI ¥ METOJIOB Kypca IreOMeTpHH 19.04.2027 | https://ege.sdamgia.ru/




10-11 xnaccoB, cucTeMaTH3aIus
3HaHui: "O0beM MHOrorpaHHuka"

Ob6o6maromiee noropenue 11
MOHATHI Y METOJIOB Kypca reOMeTpuu

bu6moreka [JOK

90
10-11 knaccoB, cucTeMaTu3amnus 19.04.2027 | https://ege.sdamgia.ru/
3HaHui: "O0beM MHOTOrpaHHHKA"
O6o0matomee mopropenue 11
MOHSATHI U METOJIOB Kypca reoMeTpHu
91 10—11 xmaccoB, cucremaTuzanus Bromorexa OK
N ’ R 22.04.2027 | https://ege.sdamgia.ru/
3HaHui: "[1omany moBepxXHOCTH U
00bEMBI KpYIJIbIX TEN"
O6o6maromee nopropenue 11
MOHSTUH ¥ METOZOB Kypca r€OMETPHH
92 10—11 knaccoB, cuctemaTu3anus Bubmmorera [IOK
oo ’ R 26.04.2027 | https://ege.sdamgia.ru/
3HaHui: "[1nomanyu mnoBepXHoCTH 1
00BEMBI KPYTIIBIX TEN"
but6moreka [JOK
4
o3 TOroBas KOHTpObHaA padoTa 26.04.2027 | https://ege.sdamgia.ru/
bu6moreka I[IOK
94 14 0
TOTOREHE SORIPOIBEER PEDSIe 29.04.2027 | https://ege.sdamgia.ru/
95 [ToBTOpenue, 06001IeHHE U bu6moreka [IOK
CUCTEMAaTH3aLUs 3HAHUI 03.05.2027 | https://ege.sdamgia.ru/
HcTopus pa3BUTHS cTepeOMEeTpUN Kak
96 HayKH U €€ poJib B pa3BUTHH bu6morexa [IOK
COBPEMEHHBIX WH)KEHEPHBIX U 03.05.2027 | https://ege.sdamgia.ru/
KOMITBIOTEPHBIX TEXHOJIOTUI
97 Hcropust pa3BUTHS CTEPEOMETPUN KAK bu6mmoteka [IOK
HayKHU U €€ pojib B Pa3BUTUHU 06.05.2027 | https://ege.sdamgia.ru/




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOIOT U

Hcropust pa3BUTHS CTEPEOMETPUN KAK

08 HayKH U €€ posib B pa3BUTUU | bu6mmoreka [IOK
COBPEMEHHBIX MHKEHEPHBIX U 10.05.2027 | https://ege.sdamgia.ru/
KOMIIBIOTEPHBIX TEXHOIOTHii
HcTopus pa3BUTHS CTEPEOMETPUN KaK

99 HAayKHU U €€ pojib B Pa3BUTUU | bubmotexa [IOK
COBPEMEHHBIX NHKEHEPHBIX U 10.05.2027 | https://ege.sdamgia.ru/
KOMIIBIOTEPHBIX TEXHOJIOI M
Hcropus pa3BUTUS CTEPEOMETPUH KaK

100 HayKH U €€ pPoJib B pa3BUTHH | bu6morexa [IOK
COBPEMEHHBIX MHKEHEPHBIX U 13.05.2027 | https://ege.sdamgia.ru/
KOMITBIOTEPHBIX TEXHOJIOT U
HcTopus pa3BUTHS cTEpeOMETPUN KaKk

101 HayKHU U €€ pojib B Pa3BUTUHU | bu6mmotexa [IOK
COBPEMEHHBIX MHKEHEPHBIX U 17.05.2027 | https://ege.sdamgia.ru/
KOMIIBIOTEPHBIX TEXHOJIOIHH
Hcropust pa3BUTUS CTEPEOMETPUH KaK

102 HaYKH U €€ pOJib B Pa3BUTHHU | bu6moteka [IOK
COBPEMEHHBIX NH)KEHEPHBIX U 17.05.2027 | https://ege.sdamgia.ru/
KOMITBIOTE€PHBIX TEXHOJIOTUH
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsieMble npeaMeTHbIE Pe3y1bTaThl 0CBOEHUSI OCHOBHOIA
NpoBepsieMOoro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
pe3yiabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHIATUSIMU: TOUKA, IpsIMasi, NIOCKOCTh
79 [TprMeHATh aKCHOMBI CTEPEOMETPUHN U CIEJCTBUS U3 HUX MPU pPEIICHUU
' reOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MNOHATUSMM: MapajUIeIbHOCTh M IEPHEHAUKYISIPHOCTD
' HPSIMBIX U TJIOCKOCTEH
74 KnaccudunupoBars B3auMHOE pacroyIoKEHHE MPAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHATUSIMU: ABYI'PAHHBIA YroJj, IpaHd JBYTPAaHHOIO yrIia,
7.5 pedpo IBYrpaHHOIrO yria, JMHEHHBIN yroJ JBYrpaHHOIO yria, rpaaycHas
Mepa ABYI'PaHHOTO yriia
76 OnepupoBarh MOHATUSAMHU: MHOIOTPAHHMK, BBINYKJBIA U HEBBITYKJIBIN
' MHOI'OI'PaHHHUK, 2JIEMEHTHI MHOTOI'PaHHUKA, IPAaBUIIbHBI MHOIOI pPaHHUK
77 Pacno3sHaBaTh OCHOBHBIE BHJbl MHOTOI'DaHHUKOB (IMpaMuja, MpU3Ma,
' NPSIMOYT OJIbHBIN TapaJuiesenumnes, Kyo)
KnaccupuuupoBaTh ~ MHOTOIpaHHUKHM, BbIOMpass  OCHOBaHHUS IS
78 KJaccupUKanuu  (BBIMYKJIble W HEBBIIYKJbIE  MHOTOTPAaHHUKH,
' IpaBWJIbHBIE MHOTOIPaHHUKH, TIpSMble U  HAKJIOHHBIE TMPU3MBI,
napasuiesenuIebl)
79 OnepupoBatb HOHATUSIMU: ceKylIuas IJIOCKOCT, CeueHue
' MHOT'OTPAaHHUKOB
710 OOBACHATP  NPUHLUIBI  NOCTPOEHUS  CEUEHUH  MHOTOrPaHHUKOB,
' UCIIOJIb3Ysl METOJ, CIEN0B
CrpoutTh ceueHHs MHOIOI'PAaHHUKOB METOJOM CJIEOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BU/J] CBEPXY, COOKY, CHU3Y
PemaTe 3a1aun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYMH 1O 00pasLam
WIA aarOpuTMaM, HPUMEHSSI M3BECTHBIE AHAJIUTHYECKUE METOABI IIPU
7.12 pelIEHNH CTAaHJAPTHBIX MaTeMaTU4eCKMX 3aJad Ha BBIUUCIIEHUE
paccTosHUN MeXAy OBYMS TOYKaMH, OT TOYKU JI0 MPSIMOH, OT TOYKHUJIO
IUIOCKOCTH, MEXK/Ty CKPELIMBAIOLIMMUCS MPSIMBIMU
713 PemaTe 3a1aun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYMH 1O 00pasuam

HIIM aJIropuTMaM, IPHUMCHASA HW3BCCTHBIC AHAJIUTUYCCKHUC MCTOAbLI IIpH




pELICHUM CTaHJAPTHBIX MAaTEMaTHYECKMX 3a]ay Ha BBIYUCIICHUE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MPAMBIMU, MEXKIY HPSAMOM M IJIOCKOCTBIO,
MEXY IIIOCKOCTSMM, IBYIPaHHBIX YTIJIOB

Berauciasate 00bEMBI M IIONMIAJM IMOBEPXHOCTEH MHOT'OIPAHHHUKOB
(npu3ma, mupamuza) ¢ IpuMeHeHueM (HOpPMYJl, BBIYUCIIATh COOTHOIICHHS

714 MEXIY TLIOIIAISIMUA MOBEPXHOCTEH, o0BEéMamu MOA00HBIX
MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B TPOCTPAHCTBE, IIEHTP, OCh U
' MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TIJIOCKOCTh CHMMETPUU (DUTYPBHI
W3Bnekats, mpeoOpa3oBbIBATH W HWHTEPIPETUPOBATh WHOOPMALHIO O
7.16 POCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MTpeNCTaBICHHYI Ha
YepTeXKax U puCyHKax
[TpumensaTs reomerpuyeckre GakThl IS PELICHUsS CTePEOMETPUYECKUX
7.17 3a/ay, MPEANoJaralolMX HECKOJBKO IIAaroB pELIeHUs, €CIH YCJIOBHS
IpYMEHEHUS 3a/1aHbl B IBHOW (opme
718 [IpumenaTs mnpocTelinne NpOrpaMMHBIE CpPEICTBA M JIEKTPOHHO-
' KOMM YHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUN CTEPEOMETPUIECKHX 3a/1a4
719 [IpuBoaUTH NpUMEpPbl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpUpOne U
' JKU3HH, PACIIO3HABATH MPOSIBICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHATh MOoMyYeHHbIE 3HaHKS Ha IPAKTUKE: aHAJIM3UPOBATH peajlbHbIe
CUTYallMH U IPUMEHSTh U3y4YEHHBIE TOHSATHUS B IPOLECCE MOMCKA PEIICHUS
MaTeMaTU4YeCKd  CHOPMYJIMPOBAHHON  MPOOIEMBI,  MOJCIHPOBATH
7.20 peasibHble CHTYyallud Ha SI3bIKE T'€OMETpPHUH, MCCIEA0BaTh MOCTPOCHHbIE
MOJIEJTH C UCII0JIb30BaHUEM I'€OMETPUUECKUX IMOHATUN U TEOpEM, arnnapara
anreOpbl, pelaTh MPAKTHYECKUE 3a7auM, CBS3aHHbIE C HAXOXIECHUEM
F€OMETPUYECKUX BEITUUNH
11 KJIACC
Kon .
IIpoBepsieMble MpeAMeTHbIE Pe3yJbTATHI 0CBOEHH 0CHOBHO¥
NpoBEPsIEeMOro .
00pa3oBaTeIbHON MPOrpaMMbl CpeHero 001ero 0Opa3zoBaHusA
pe3yJjbTara
6 l'eomerpus
OnepupoBath MOHATHIMH: [UIUHAPHYECKAs TOBEPXHOCTh, 00pa3yIolue
6.1 UUIMHAPUYECKONM TOBEPXHOCTH, UUIMHAP, KOHUYECKAas MOBEPXHOCTD,
' oOpa3yomue KOHHYECKOH  TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnoznaBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MTOTYYSHHSI TEI BpAICHHUS
6.4 KnaccudunmpoBats B3auMHOE pacrooxkeHnue chepsl U MITOCKOCTH




6.5

OmnepupoBaTh MOHATUSMU: IIAPOBOH CErMEHT, OCHOBAaHHE CErMEHTa,
BBICOTA CEI'MEHTA, IAPOBOW CJIOH, OCHOBAaHHWE IIAPOBOIO CIIOS, BBICOTA
IIAPOBOI'O CJIOSL, IIAPOBOI CEKTOP

6.6

Berauciasate 00bEMBI M IUIOMAAM TIOBEPXHOCTEH TEJ BpallCHUs,
TEOMETPUYECKHUX TEN C IPUMEHEeHueM (popmy

6.7

OnepupoBaTh MNOHSATHSIMM: MHOTOTPAaHHUK, BIUCAHHBIH B cdepy H
OIKCaHHBIA OKOJIO0 cdepsl, chepa, BIUCAHHAS B MHOI'OTPAaHHUK WIJIH TEJO
BpaICHUS

6.8

Brryucaste COOTHOLIEHUS MEXKY MIOLIAAsIMU TOBEPXHOCTEN 1 00 BEMaMU
MOIOOHBIX TE

6.9

N3o00paxath n3ydaemble GUTYpHl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

BbInomHATE (BBIHOCHBIE) IJIOCKME YEPTEXH U3 PUCYHKOB IPOCTHIX
00BbEMHBIX (QUIYyp: BUI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHUs

6.11

W3Bnekatp, MHTEPHpETHpPOBATh U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPHYECKHX (UTrypax, MPEICTaBICHHYIO Ha
YepTeKax U pUCYHKax

6.12

[Ipumenste reomerpuyeckue (akThl IS PELICHUS] CTEPEOMETPUUECKUX
3a1a4, OPEAIOJIaralluX HECKOJIbKO IIAroB pPELICHUs, €CIU YCIOBUS
IPUMEHEHUS 3a/1aHbl B IBHOU (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE JEHCTBUS CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHOKCHHsI BEKTOpa Ha YHCIO0, O0BSICHATh, KAKMMH CBOHCTBAMU OHH
00J1agarT

6.15

HpI/IMeHSITI) MMpaBUJIO IapaJUICIICIIUIICA TP CJIOKCHHUH BCKTOPOB

6.16

OnepupoBaTh MOHATHUSAMH: JEKAPTOBBI KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXKIAy BEKTOpaMH, CKaJBIPHOE IIPOM3BEACHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxonuth CYMMY BCKTOPOB M IIPOHU3BCACHUC BCKTOpA HA YHCJO, YI'OJI
MCKAY BCKTOpaMHU, CKAJLIPHOC IIPOU3BCIACHHUEC, pACKIIaAblBATh BCKTOP II0
JABYM HCKOJIJIMHCAPHBIM BEKTOPaM

6.18

3agaBaTh IJIOCKOCTh YpaBHCHUEM B HeKapTOBOﬁ CUCTEMEC KOOpAUHAT

6.19

Pemartp mpocreiinme reoMeTpruuecKkre 3a/1a4u Ha IPUMEHEHHE BEKTOPHO -
KOOPAMHATHOTO METO/1a

6.20

Pematn 3aJa4u Ha J0Kas3aTcCJIbCTBO MaTEMaTH4YCCKHUX OTHOIIIEHUH W
HaX0XJICHUC I'COMCTPUYCCKHUX BCIIMYHH I10 06pa3uaM UK aJIrOpUuTMaM,
IMPUMCHAA HU3BCCTHBIC MECTOABI npu pCUICHUHA CTaHAAPTHBIX
MAaTEMaTHYCCKHX 3aJa4




6.21

[IpumeHsTh mpocTeiile MNpOorpaMMHBIE CpPEACTBA W JJIEKTPOHHO-
KOMM YHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUN CTEPEOMETPUYECKHX 3a/1a4

6.22

[IpuBoauTs MpUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
JKA3HU, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE

6.23

[IpuMeHATh MOJlydeHHbIE 3HAaHUS Ha MPAKTHKE: aHAJIM3UPOBATh pPEaJIbHbIC
CUTYyallUH U IPUMEHSITh U3y4YEHHBIE OHATHUS B IPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKd  CHOPMYJIHPOBAHHOW  MPOOJIEMBI,  MOJCIUPOBATH
pealibHbIE CUTyallud Ha S3bIKE T'€OMETPHUU, MCCIEA0BAaTh MOCTPOCHHBIE
MOJIEJIH C UCTIOJIb30BAHUEM I'€OMETPUY €CKUX MOHSITUI U TEOpEM, allrapara
anreOppl, pemaTh MPAaKTHYSCKUE 3a7avM, CBS3aHHBIE C HAXOXICHUEM
FeOMETPUYECKUX BEIMYNH




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 31eMEHT COepPKAHUS

I'eomerpus

7.1

OcCHOBHbIE TOHATHS cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTne 00 aKkCMOMAaTUYECKOM TOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUN
U CIICICTBHS U3 HUX

7.2

B3aumHOoe pacnonoxkeHue NOpAMBIX B IPOCTPAHCTBE:  IEpEcEeKaroluecs,
napajUielbHble M CKpelMBaromuecss npsimbie. llapanienbHOCTh MpPSIMBIX U
MJIOCKOCTEH B  NIPOCTPAHCTBE: IMapajuielbHbIE TMpsSMbIE B  IPOCTPAHCTBE,
napaJUIeIbHOCTh TPEX MPAMBIX, MAPATIIEIBHOCTh MPSMOM W IUIOCKOCTU. YTJBIC
COHAIPABJICHHBIMU CTOPOHAMH, YIOJ MEXAY TMPSIMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapajuleabHble MIOCKOCTH, CBOWCTBA MApalIesIbHBIX
mockocted. [lpocreiimme mpocTpaHCTBEHHBIE (UTYPHI Ha IJIOCKOCTU: TETPadap,
KyO, mapasuienenues], IoCTpOeHUE Ce4eHUM

7.3

[lepneHAMKYISAPHOCT, MNPSAMOM W IJIOCKOCTH: NEPHEHAMKYISIPHbIE MpsSIMble B
IPOCTPAHCTBE, IPSIMBbIE Mapajlie/ibHbIE U MEPIEHIUKYISIPHbIE K MIIOCKOCTH, IPU3HAK
MEePIEHUKYISIPHOCTH MPSMOM U IIOCKOCTH, TEOPEMA O NPSIMOM MEPIEHANKYIISIPHON
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY MPAMON U IIIOCKOCTHIO, IBYTPAHH bl
YTOJI, IMHENHBIN YT O ABYTPAHHOr O yIuia. [leprneHIuKyisip 1 HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 710 TIIIOCKOCTH, TPOCKITUs (UTYPHI Ha
MJIOCKOCT. [ [epreHIuKyIsIpHOCTh MJIOCKOCTEN: TPU3HAK MEPIECHIUKYIISIPHOCTH ABYX
ockocTer. Teopema o TpEX mepneHANKYIIsIpax

7.4

[lonsiTHE MHOrOrpaHHHMKA, OCHOBHBIC DJIEMEHTbl MHOIOTPAHHUKA, BBINYKIBIE U
HEBBIYKJIbIE MHOIOIPAHHUKH, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yronbHas
pyu3Ma, IpaHd U OCHOBAHMS NPHU3MBI, NpsAMas U HAKJIOHHAas NpPU3MbI, OOKOBas U
II0JIHAs MIOBEPXHOCTH pu3Mbl. [lapasuienenumen, NpsMOYTONbHBINA ITapaUICIICIUIIE]T
u ero cpoicrsa. [Iupamuna: n-yrojipHas nupamMuaa, TpaHd U OCHOBAHUE ITUPAMU/IBI,
OOKOBasi M IOJHAs MOBEPXHOCTb NMUPAMU[bI, IIPAaBUJIbHAS U yCEUEHHAsl NHUpaMUJA.
OneMeHTbl NpuU3Mbl W nupamuabl. [IpaBHIBHBIE MHOTOIpDaHHMKHU: ITOHSTHE
IIPAaBUJIBHOIO MHOIOIPDAaHHMKA, IPAaBWIbHAS IPU3Ma M IIPaBUJIbHAsA ITUPAMMJIA,
IpaBUJIbHAs TPEYrojbHAs MUpaMKJa U IPaBUIbHBINA TeTpadap, Ky0. IlpeacraBnenune
O IpaBUJIBHBIX MHOTOIPAaHHMKAX: OKTajJAp, NOAEKa’Ap MU ukocasapyrue CedeHus
IIPU3MBI U A PAMHU B

7.5

CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPSIMOM, IIIIOCKOCTH.
OneMeHTbl CHUMMETpUM B  IUpaMUAaX, [NapajUIeeNuenax, MPaBHIbHBIX
MHOTOI'paHHUKaX

7.6

Brluucnenne »1eMEHTOB MHOTOIpaHHUKOB: pé&Opa, auaroHanu, yrisl. [lmomans
OOKOBOI TOBEPXHOCTH U TIOJHOW TIOBEPXHOCTH MPSIMON MPHU3MBI, IUIOIIATH




OCHOBaHHH, TeopeMa 0 OOKOBOH IMOBEPXHOCTH MPsAMOM Mmpu3Mbl. Ilnomaas 60koBoOM
IOBEPXHOCTHM M IIOBEPXHOCTH MPAaBWIBHOW MHpaMUIbl, TEOpeMa O IUIOUIAJH
yceuénHol nupaMuel. [lonstue 00 00béme. O0BEM nupaMuabl, PU3MBI

1.7

[TomoOHEbIe Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXKTY TIIOIIASIMU TOBEPXHOCTEH,
00bEMaMu HOAOOHBIX TEl

11 KVIACC

Kon
6

IIpoBepsieMblIii 3JIEMEHT COIePKAHMS

I'eomerpus

6.1

Hunuuapuyeckasi MOBEpXHOCTh, 00pa3yOIIMe HUIUHIPHIECKON MTOBEPXHOCTH, OCh
HUIMHAPUIECKON MoBepXHOCTH. LlunuHap: ocHOBaHUSA W OOKOBasi MOBEPXHOCTb,
o0pa3yroias u 0Ch, IMJIOMIA/Ib OOKOBOM U MOJHOM MOBEPXHOCTH

6.2

Konnueckass mOBEepXHOCTh, 0O0Opa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOH MmoBepxHOCcTH. KOHyC: OCHOBaHUE U BepllrHa, 00pa3yrolmas
1 OCh, TIJIOIA/Ib OOKOBOH U IMOJTHOM TOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3ylomme
U BBICOTA, OCHOBAHUs M OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, Iuamerp, Iiola s NoBepxHocTu chepsl. Bzaumuoe
pacronoxenue chepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, MIIomaas

chepsl

6.4

N300pakeHre Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka MUIMHAPA U KOHYCa

6.5

KoMOuHanuu Ten BpallleHHss U MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMHMCAaHHBIN
okono chepsl, chepa, BucaHHAsI B MHOTOT'PaHHUK, I TEJIO0 BPAILCHHS

6.6

[Torsitnie 06 oO6BEMe. OCHOBHBIE cBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME
NpsSIMOYTOJIFHOTO Tapajijienienumena u ciaenctBus u3 He€. OO0bEM 1MIMHApA,
koHyca. O0BEM mapa u nomaasb chepsl

6.7

[Togobubie Tema B  mnpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOLIAJSIMU
MOBEPXHOCTEHN, 00bEMaMu OT0OHBIX TEJ

6.8

Ceuenust nuiauHapa (MapajuiesibHO U MEPIEeHIUKYIIPHO OCH), CEYEeHHUs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEpIINHY), CeUeHHs 1mapa

6.9

BekTop Ha miockoctH M B mpoctpaHcTBe. ClIOKEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXEHHe BeKTopa Ha 4ucio. PasznoxeHue BekTopa 1o TpEM HEKOMILJIaHAPHBIM
BekTopam. IlpaBuno mapaienenunena. Pemenuwe 3amad, CBS3aHHBIX C
IIPUMEHEHUEM IIPABUII 1€ CTBUI C BEKTOPAMHU

6.10

[IpssmoyronbHas cucTtemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl BeKTOpa.
[Ipocreiiime 3amaun B KOOpAMHATaX. Yroia Mexay BekTopamu. CkajsipHoe
IPOU3BEJCHHE BEKTOPOB. BhIunCiIeHNE YII0B MEXAY HNPSIMBIMU U IUIOCKOCTSIMH.
KoopnrHaTHO-BEKTOPHBIA METOJ] IPU PELLIEHNH TeOMETPHUUECKUX 3a7au




IPOBEPSIEMBIE HA EI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeOOBAHMSA K NPEIMETHBIM Pe3yJbTAaTaM 0CBOCHUS
NpoBepPsieMOro OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI CpPeIHero 001ero
TpedoBaHus oOpa3zoBaHus

Bnanenne Mmeronamum J0Ka3aTeNbCTB, aJIrOPUTMAMM pELIEHMs 3a/ady;
yMeHHE (OpMYJIUPOBaTh U ONEPUPOBATh IOHSTUSIMU: OIpENEICHHE,
aKcuoMa, Teopema, CJIEICTBHUE, CBOWCTBO, INPHU3HAK, J0Ka3aTelIbCTBO,
PaBHOCUJIbHBIE (POPMYIIMPOBKU; IPUMEHATh UX; yMEHHE (OPMYIUPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHHUE, MPUBOIUTH NPUMEPHI U
KOHTPIIPUMEDBI, HCIONb30BaTh METOJ MAaTEMaTUYECKOM WHIYKLUU;
IIPOBOANUTH JIOKA3aTENIbHbIE pPACCY)KJIEHUsS IIpU pelIeHuu 3ajad,
1 OLICHMBATh  JIOTUYECKYK)  MPAaBWIBHOCTh  PACCYXICHUW; yYMEHUE
OIepUpOBaTh MOHATUSMHU: MHOXKECTBO, ITOJMHOKECTBO, OINEpallMi HaJ
MHOYKECTBAMH; YMEHHME HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JiIsl OlIMCaHMs PeabHbIX IPOLIECCOB U SIBICHUN U IPU PELLICHUU
3a7a4, B TOM UYHCIE€ U3 JPYyrUX Y4eOHBIX IIPEIMETOB; yMEHHE
OIepUpoBaTh MOHATHUAMU: Tpad, CBSI3HBINA rpad, AepeBo, LHUKI, Tpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaThb M ONHUCHIBaTh Tpadbl PpazIUYHBIMU

croco0aMu; UCHOIB30BaTh rpadbl MU PEIICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSIMH: HAaTypallbHOE YMCIIO, LIEJI0€ YHUCIIO,
CTEINEHb C IEIbIM I0Ka3aTeNeM, KOPeHb HaTypajibHON CTENEHHU, CTENEHb
C palMOHAIBHBIM  IIOKa3aTelleM, CTENEHb C  JEHCTBUTEIbHBIM
nokasaTesieM, Jorapu(M uucia, CHHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJIBHOIO YHCIA, OCTATOK IO MOIYJIO, PALMOHAIBHOE YHCIIO,
MppALMOHAJIBHOE  YMCJIO,  MHOXECTBA  HATypajbHbIX,  LEJbIX,
2 palMOHAJIBHBIX, JEHCTBUTEIBHBIX YHUCEI; YMEHUE HCIIOJb30BaTh
MPU3HAKU JEJIUMOCTH, HAUMEHbIINNA OOLIMI JenuTellb U HauMEHblee
ob1iee KpaTHoe, alropuT™ EBkinaa npu penieHuu 3ajayd; 3HaKOMCTBO C
pa3sIMYHBIMA  MO3UIMOHHBIMM  CHUCTEMaMH  CUHCICHHUS; YMEHHE
BBITMIOJHATh BBIYMCIIEHUE 3HAYEHUH M MpeoOpa3oBaHUS BBIPAXKEHUH CO
CTENEHsIMU M Jorapupmamu, npeodpazoBaHHs APOOHO-PALMOHATIBHBIX

BprB.)KGHPIfI; YMCHHUC OICPpUPOBATH MNMOHATUSAMU: IOCICAOBATCIIBHOCTD,




apudMeTHIecKas mMporpeccusi, reoMeTprIecKas Mporpeccusi, 0 6CKOHEYHO
yObIBafOIasi  reoMeTpuYeckas  MIpOrpeccHsi;  yMEHHE  3aJaBaTh
MOCJIEIOBATEILHOCTH, B TOM YU CJIE C TTIOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
YMEHHUE ONEpUpPOBATh MOHATHSAMU: KOMIIEKCHOE YHCJIO, CONMPSIKEHHBIC
KOMILIEKCHBIE YK CIIa, MOAYJIh U apryMEHT KOMIIJIEKCHOTO yucia, ¢popma
3alMCH KOMIJIEKCHBIX YHceN (FeoMeTpruuecKas, TPUrOHOMEeTpruYecKas U
anreOpandeckas); yMeTh MPOM3BOIUTH apu(PMETHUECKUE JCHCTBUSA C
KOMIUJIEKCHBIMA ~ YHCJIaMH; TPUBOJUTH TPUMEPHI  MCIOJIb30BAHUS
KOMILUIEKCHBIX YHCEJ;, OMEPUPOBATh MOHATUAMM: MaTpuua 2x2 u 3x3,

OonpeACINTECIIb MAaTPUIIBL, I‘COMeTpI/I‘-IeCKI/If/'I CMBICJT OIPCACIIUTCIIA

YMeHne onepupoBaTh IMOHATUSMM: pPallMOHAIIBHBIE, WUPpPALlMOHAJIBHBIC,
MOKa3aTeNbHbIe, CTEMEHHbIE, Jorapu(GMUUYecKre, TPUTOHOMETPUUECKUE
YPaBHEHHSI W HEpPAaBEHCTBA, HX CHUCTEMBI; YMEHUE OIEPUPOBATH
MOHATUSIMU: TOXKIECTBO, TOXKAECTBEHHOE Npeo0pa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMA YyPAaBHEHUNM M HEPABEHCTB, PaBHOCHIBHOCThb
YpPaBHEHUM, HEPaBEHCTB M CHUCTEM; YMEHHME pelaTh YpaBHEHUs,
HEPaBEHCTBA M CUCTEMbl C IIOMOILBIO Pa3IUMYHBIX NPUEMOB; peIIATh
YpPaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C IIApaMETPOM; IIPUMEHSATH
YpaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJIsl PELICHUsS MaTeMaTHYECKUX

3aJ1a4 U 3a]1a4 U3 pa3InyHbIX 00acTell HayKu U pealbHOMN KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIMS, YETHOCTh (DYHKIHH,
MePUOANYHOCTh (PYHKIIUU, Or'PaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (YHKIUMHU, HanOoJbllee U HauMEHbIllee 3HaUCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HelpepbIBHAS (YHKIUS, aCUMIITOTHI rpaduka
(GyHKUMH, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIMH, T€OMETPUYECKUN U
¢u3nyeckuii cMmbIca TNPOU3BOAHOM, INepBooOpa3Has, ONpeaeaEHHbIN
UHTErpaJl; yMEHHE HaXOAWUTh ACUMINTOTHI Ipaduka (yHKLUUU; yMEHue
BBIUUCIISITH  IIPOM3BOJHBIE CYMMBI, IPOM3BEACHUSA, YaCTHOIO U
KOMITO3UIMK (DYHKIMHM, HAXOJUTh ypaBHEHHE KacaTelIbHOH K rpaduky
(GyHKIMY; YMEHHE HAaXOJUTh MPOM3BOJHBIEC 3JIEMEHTapHBIX (YHKIUI;
YMEHHME HCII0JIb30BAaTh MPOU3BOJAHYIO JJIs HUCCIEAOBAHMUS (PYHKIMH,
HAXOAUTh HaumOOJbIIME U HAUMEHbIINE 3HAYEHUS (PYHKUUN; CTPOUTH
rpauKi MHOTOWJIEHOB C UCIIOJb30BAHMEM allapara MaTeMaTHueCKOIro
aHaJIN3a; TPUMEHATh MPOU3BOJHYIO [JJIsI HAXOXKIECHUS HAWIY4YLIEro
pellleHUs] B NPHUKIAJHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMHYECKHX U

(bU3NYECKUX 3a/1a4axX; HAXOIUTh TUIOMIATU U 00BEMBI (DUTYP C ITOMOIIBIO




HUHTCIrpaja, NpuBOAUTE MPHUMEPBI MATEMATUYCCKOI0 MOACIMPOBAHUA C

MOMOIIBIO U (ppepeHnanbHbIX ypaBHEHUI

YMeHue omnepupoBaTh MOHATUAMHU: Tpapuk QyHKUUH, oOpaTHas
¢byHKUMsI, KOMIO3uuus (QYHKIUM, JuHelWHas (yHKUMsA, KBagpaTuyHas
byHKIMS, panuoHabHas byHKIHS, CTEeNeHHas byHKIMS,
TPUTOHOMETpUYECKHE (QYHKIMHM, OOpaTHbIE TPUTOHOMETPHUYECKHE
byHKIMM, TOKazaTenbHas W Jorapudmuueckas (QyHKIUU; yMeEHUE
CTpPOUTH TpaUKHU H3YYEHHBIX (YHKIUH, BBIIOJIHATH NpPeoOpa3oBaHMs
rpaduKoB (pyHKIHHA, UCIIONB30BaTh IPa(QUKH I U3YUEHHS TPOI[ECCOB U
3aBUCHUMOCTEH, MPU PEIICHUHU 3a/a4 U3 APYTruX y4eOHBIX MPEIMETOB U
3aJja4 U3 peasbHOM HU3HH; BbIpakaTh (HOpMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOIb30BATh CBOMCTBA U rpaUKK (PYHKIMH I peLIeHUs
yYpaBHEHUH, HEPAaBEHCTB M 3aJad C MapaMeTpamMH;, H300pakaTb Ha
KOOPJAMHATHOH INIOCKOCTH MHOXECTBA PELICHUI YPaBHEHUH, HEPABEHCTB

U UX CUCTEM

VYMeHue pemaTh TEKCTOBbIE 3a/ladyd pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, TOJIM U YaCTH, Ha JIBUKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3a/1a4i U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(dbuHAHCAMM); COCTABJIATh BBIPAKEHUS, YPABHEHHS, HEPABEHCTBA U MX
CUCTEMBI IO YCJIOBHUIO 3aJa4yd, UCCIEAOBATh IOJYYEHHOE PEIICHUE U
OLIEHUBATh MPABIONOJAO0HOCTh PE3YIbTATOB; yYMEHHUE MOJEIHPOBAThH
peanbHbIE CUTyallud Ha SI3bIKE MATEMATHUKH; COCTABIISTH BBIPAXKEHUS,
YpaBHEHMS, HEPAaBEHCTBA M HX CHCTEMbl IO YCIOBHIO 3ajayH,
UCCJEIOBAaTh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM araparta

anreOpsl, THTEPIPETUPOBATDH MOJIYyUEHHBINH PE3yIbTaT

YMeHue onepupoBaTh NOHATUAMU: CpeAHee apupMeTniecKoe, MeJuaHa,
HauOosblllee U HaMMEHbIIee 3HaUEHUs, pa3Max, AUCIepChsl, CTaH1apTHOE
OTKJIOHEHHE YMCIIOBOI0 Habopa; yMEHH € U3BJIEKaTh, UHTEPIPETUPOBATH
nH(pOopMaIHIO, TPEICTABICHHYIO B Ta0IMLIaX, HA AUarpaMMax, rpadukax,
OTpPaXKaoIlyI0 CBOMCTBA PeabHbIX MPOLIECCOB U SIBJICHHI; IPEICTABIATH
uHpopMaIMI0O C¢ TOMOIIBI TAOJNUII W JUarpamMMm; HCCIIEI0BaTh
CTaTUCTUYECKHUE JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM TIpadHuecKux
METOI0B 1 3JIEKTPOHHBIX CPE/ICTB; rpaduyecKu UCCIIe10BaTh COBMECTHbBIE
HAOJIIOJIEHUs] C TIOMOLIBI0 JHarpaMM pacceuBaHHs U JMHEHHOM

perpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIy4YaWHBIM ONBIT M CIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIY4allHOTO COOBITHS, yMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIIOJIB30BAHHEM TrpadUuueckux METOAOB; MPHUMEHSTh
(bopMyINbl CIOXKEHUS M YMHOXXEHHS BEpOSTHOCTEH, (opMyIy MOJHOMI
BeposATHOCTH, (hopMyy bepHyrum, komOuHaTOpHBIE (PaKTH U (HOPMYIIHI,
OLIEHUBATh BEPOSITHOCTH pEANbHBIX COOBITUN; yMEHHE OIEepPHpPOBAThH
MOHATUAMU: CiydailHas BeEJIWYMHA, pACHpEAelICHUE BEPOATHOCTEM,
MaTeMaTU4YeCKOe OXKUJAHUE, AMCIEPCHs U CTAHAAPTHOE OTKJIOHEHUE
CIIy9aiiHOW BEJIMYMHBI, (DYHKIMU pacmpeneieHuss H  TIJIOTHOCTH
PaBHOMEPHOIrO, IIOKA3aTEIbHOTO W HOPMAJBHOIO  PpaCIpEelelICHHUM;
YMEHHE MCIIOIb30BaTh CBOMCTBA M3YYEHHBIX pACIpPENCICHUN IS
pelieHus 3a7av; 3HAKOMCTBO C IOHSATHUSAMM: 3aKOH OOJBIIMX YHCE,
METOZbl BBIOOPOYHBIX HCCIENOBAaHUHN; YMEHHE IMPUBOAMUTH IMPUMEPHI
MPOSIBJICHHUS 3aKOHA OONBIIMX YWCed B MPUPOIAHBIX U OOIIECTBEHHBIX
SIBJICHUSAX; YMEHUE ONEpUpPOBATh MOHATUSMU: COUETAaHUE, I1EPECTAHOBKA,
YUCIIO COYETaHHWH, YHMCIO TMEepecTaHOBOK; OuHOM HproToHa; ymeHue
MPUMEHATH KOMOMHATOPHBIE (haKTHl M PACCYKIICHUS JIJIsl PEIICHUS 3a]1a4;
OLICHUBATH BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSATHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH MOJIyUEHHBIN PE3yJIbTaT

YMeHue onepupoBaTb MOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUMYMHA YyIJa, IJIOCKUH  yroll,
JIBYTPaHHBIM YroJ, TPEXTPAaHHBIM YroJ, CKPELUIMBAIOIIUECS IPsAMBIE,
MapaJIeIbHOCTh U MEPHEHAUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH, Yroil
MEXAY MIPSAMBIMH, YIOJl MEXIY NPAMOW M IJIOCKOCTBIO, YrOJI MEXAY
IUIOCKOCTAMHM, PACCTOSIHUE OT TOYKH J10 INIOCKOCTH, PACCTOSHUE MEXIY
IPAMBIMH, PACCTOSHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIIONb30BaTh IIPU
pelIeHNnn 3a/1a4y U3ydyeHHble (DAKThl U TEOpEMbl IJIAHUMETPUH; YMEHUE
OLIEHMBATh pa3Mepbl OO0BEKTOB OKPYXKAIOIIEro MHpa; CTPOUTHh
MaTeMaTUYECKUE MOJENIM C IIOMOINBIO TIE€OMETPUYECKHX IOHATHM U

BCJIIMYUH, p€IIaTh CBA3aHHBIC C HUMHU MMPAKTHUYCCKUC 3a1a4r
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YMeHue onepupoBaTh MOHATUAMU: IUIOLIAJb GUIYpbl, 00BbEM (UTYPBHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOIOIPAHHHMK, CEUEHUE MHOTOTPAaHHUKA,
KyO, mapajienenunes, MpusMma, nupamyaa, (Gurypa 4 IOBEPXHOCTh
BpallleHNs, IWIMHAP, KOHYC, map, cdepa, miomans chepsl, MIOMAIb
MOBEPXHOCTH MHUPAMHUJbI, MPU3MBI, KOHYCa, LUJIMHIpA, 00BEM KyoOa,

MPSAMOYTOJIBHOIO Mapajuielienunena, MUpaMHuabl, TPU3MBI, LUIMHIPA,




KOHyCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYEHUs KOHyCa M LMIUHAPA,
NapajyiebHble OCH WM OCHOBAHMIO, CEYEHUE I1apa, IUIOCKOCTb,
Kacaromasicsi cdeppl, LUIUHApPA, KOHYCAa; yYMEHHE CTPOUTH CEYEHUE
MHOTOTpaHHUKA, U300pakaTh MHOT'OI'PAaHHUKH, (PUTYPBI U TTOBEPXHOCTH
BpAILLIEHHS], UX CEYEHHMS], B TOM YUCJIE C IOMOLIBIO JJIEKTPOHHBIX CPEICTB;
YMEHHE IPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (PUTYp, CAaMOCTOSATEIHHO
(bopMyIHpPOBaTh OMPEICICHUS U3ydaeMbIX (PUTYP, BEIIBUTATh THIIOTE3BI
O CBOWCTBaxX W MpPU3HAKAX T€OMETPUUECKHX (GUTYp, 00OCHOBBIBATH WITH
ONpOBEpPraTh MX; YMEHHE NPOBOIUTH Kiaccupukanuw ¢uryp mo
pa3IMYHBIM TPU3HAKAM, BBIMIOJHITH HEOOXOJIHUMBIE JOMOJHUTEIbHBIC

MOCTPOEHUS
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YMeHue onepupoBaTh MOHATHUAMHU: JABH)KEHHE B IPOCTPAHCTBE,
napajiebHbId EePEeHOC, CHMMETPHS Ha TUIOCKOCTH M B IIPOCTPAHCTRBE,
MOBOPOT, MpeodpazoBaHue MMOA00Us, TOMOO0HBIE (UTYpPHI; yMEHHE
pacmo3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YHCJE B MPUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJb30BaTh I'€OMETPHUECKHE OTHOIICHUS
[IPU PEIICHUH 3a/1a4; HAXOAUTh T€OMETPUUECKHE BEININHBI (IJIMHA, YTOJL,
TJI0IA/1b, 00BEM) MPU PEIICHUH 3a]1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U
W3 pea’bHOW JKWU3HHW; YMEHHE BBIYHCISATH T'€OMETPHUYCCKHUE BEITUYHHBI
(nmuHA, yroi, Iiom@ab, o0bEM, IUIOMIAAh MOBEPXHOCTH), MCIONb3YS
M3y4eHHBbIE (OPMYIBI U METOJIbI, B TOM YHCIIC: TUIOMAb TTOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYCA, HUJIHHIPA, TUIOMAIs chephl; 00BEM Kyda,
MPSIMOYTOJIBHOTO TMapajuieNienumeaa, MUPaMUIbl, MPU3MBbI, THIUHAPA,

KOHYca, [I1apa; yMEHHe HaXOAUTh OTHOLIEHHE 00BEMOB MOJOOHBIX (GUTYD
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VYmenne OIICPUPOBATL MMOHATUAMU: TIPAMOYT'OJIbHAsE CUCTEMA KOOpAUHAT,
BEKTOpP, KOOPAWHATBI TOYKH, KOOpAWHATBHI BEKTOpPA, CymMMa BCKTOPOB,
MPpOU3BCACHUC BCKTOpa HaAa YMUCIIO, Pa3JIOKCHHUE BCEKTOpa II0 6a31/1cy,
CKaJIIpHOC IIPOU3BCACHHUEC, BCKTOPHOC IIPOU3ZBCACHHC, YIOJI MCKIY
BCKTOpaMH; YMCHHUC HCIIOJIb30BATH BCKTOpHBII\/'I u KOOpI[I/IHaTHHﬁ METOA
A1 peIICHUs TCOMCTPHUYCCKHUX 3aJad MW 3aJdad APYyrux y‘le6HbIX

IIPEIMETOB
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YMeHue BbIOMpaTh MOAXOMSIIMA METOJ JJIS PEIICHHS 3aJlauyu;
MOHMMAaHUE 3HAYMMOCTH MATEMAaTUKH B H3YYEHUU MPUPOAHBIX U
OOIIIECTBEHHBIX MPOIECCOB M  SBIICHWW;,; YMEHHE paCIlO3HABATh

MMpOABJICHUE 3aKOHOB MATCMATHKU B HCKYCCTBC, YMCHUC IIPUBOIUTH




IPUMEPBl MAaTEMATHYECKUX OTKPBITUH PpPOCCHHCKOW M MHPOBOU

MaTeMaTUYeCKON HayKu




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA ETID
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BeIYMCIEHUS
1.1 HatypanbpHble u nensle yncia. [IpusHaku 1e1MMOoCTy LENbIX YHCel
12 Panmonanbuble uymcna. OOBIKHOBEHHBbIE W JIECATUYHBIC IpOOH, MPOLEHTHI,
. OeCcKOHEUHbIE TepHOIUIECKIE TPOOH
L3 ApudmeTtnueckuit KOpeHb HaTypajbHOU cTeneHu. JleficTBus ¢ apudMeTHdecKuMu
' KOpHSIMU HaTypaJIbHOM CTEEHU
L4 Crenenp ¢ menbiM nokazateneM. CTeNeHb C palUOHAJIbHBIM I1OKa3aTeseM.
. CBoiicTBa cTeneHu
L5 CHUHYC, KOCHHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTAaHI'€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapuwm uncna. JleciTHuHbIE U HATYpaTbHbIE TOTapHU(PMBbI
HelictButenpHble uyncia. ApudmeTHdeckue omnepanuud ¢ JAeHCTBUTEIbHBIMU
1.7 yucinamu. [IpuOmkE€HHBIE BBIYUCIICHHS, IMPABWIA OKPYTJICHUS, TPUKUAKA U
OLIEHKA pe3yJibTaTa BHIYUCICHUI
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 Kommnekchbie uncna
2 VpaBHEHHS U HEPaBCHCTBA
2.1 Lenbie u ApoOHO-pallMOHANIEHBIE YPAaBHEHUS
2.2 HppannoHanbHble ypaBHEHUS
23 TpuroHomerpuyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyeckrue ypaBHEHHUS
2.5 [enbie u ApoOHO-paIMOHANBEHBIE HEPABEHCTBA
2.6 WppanyoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudMUYecKue HepaBeHCTBA
2.8 TpuronomeTrpudecKkre HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI Y HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucreMbl JIMHENHBIX YpaBHEHUN. OTNpenenuTens MaTpHULIbl
3 @OyHKIUU U TpapUKu




Oyukius, cnocoOwl 3ananus ¢yHknuu. ['paduk Qynknuu. B3aumuo oOpatHbie

> ¢ynkuuu. YétHele n HeuéTHble PyHKIUU. [lepuoanueckue pyHKIMN
OO6nacte ompesneneHus M MHOXKECTBO 3HadeHuM Qynkuuu. Hymm ¢yHkuuu.
10 [TpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHU.
' MakcuMyMbl 1 MUHUMYMBI (yHKIud. HanGomnbinee M HauMeHbIee 3HAYCHHE
(GYHKIIMH HA TTPOMEKYTKE
13 Crenennass QpyHKIMS C HATypalbHBIM U IENBIM IOKa3aTeneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOPHS n-0il CTENeHN
34 Tpuronomerpudeckue QyHKINHU, X CBOICTBA U Irpaduku
3.5 [Toxa3zaTtenbHas u norapupmudeckas GyHKINH, UX CBONCTBA U rpadUKu
16 Touku paspbiBa. Acumnrorel rpaduxkoB QyHkumil. CBolictBa (yHKUMH,
. HENpPEepBIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEI0BATENbHOCTEH
3.8 Apudmetnueckas u reoMmeTprueckas nporpeccun. @opmysa cI0KHBIX MPOIEHTOB
4 Hauana maremaTnueckoro ananmsa
4.1 [TpousBoanas ¢pynkuuu. [IpousBoaHbIe 3MeMeHTapHbIX QyHKINN
[IpumeHeHne MPOM3BOAHOM K HCCIECIOBaHUIO (YHKIHWM HAa MOHOTOHHOCTh H
4.2 AKCTpeMyMbl. HaxoxneHrne HanOobIIero 1 HAMMEHBIIEro 3Ha4eHusT PyHKIMN Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoecTBO, onepalnu HaJl MHOKecTBaMu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OnucarenbHasi CTATUCTHKA
6.2 BeposrHocTs
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsimMble U MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v TOBEPXHOCTH BpaIICHUS
7.5 KoopauHate! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIVIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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