MyHHIHNATEHOE aBTOHOMHOE 001eobpa3oBaTe/ibHOe YYpeKIACHHE
«Cpenusis obmeobpazoBarenbHas mxona Ne24»
(MAOY «COILI Ne24»)

«COI''TACOBAHO» «COT'JTACOBAHO» O YLE l»\'

Pykosogutens LLIIMO yyurenei 3amecTHTENb JHPEKTOPa 10 / pCH MAQY GEOLLT No24»

rematuky 1 UBT VYBP MAQY «COLL Ne24» P d.-BBdiinymna

T.B.Apedrera 5 T.B. Pynera s e ()7 g3 Ne 230-]1

Up&ééon Ne | or 28.08.2025rona 28.08.2025roaa 28 8%/2025rona
NPUJIOXKEHHE

K OCHOBHOM OBIIEOBPA30BATEJILHOW ITPOTPAMME
CPEJJTHEI'O OBILEI'O OBPA30BAHUS MAOY «COII Ne24»
110 YYEBHOMY IIPEJMETY «'EOMETPHSL. VIVIVBJIEHHBIHA YPOBEHb»

Cpok ocBoeHusi nporpaMmel: 2 roaa

PaspabGoruymk nporpaMmsi:
yuHTENb MaTEMaTHKH

Jesaukosa C.A., Beictuas KK

MO KpacHOTYpBHHCK,
2025 rox



["'eomeTpus siBnsieTCs OMHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEHETO 0OIEro
oOpa3oBaHus, Tak Kak OOECIIEYMBAET BO3MOXKHOCTh HW3Y4YEHUS JUCUUILIIMH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W MPEAMETOB T'yMAaHUTAPHOTO IMKJIA.
[TockonbKY TOTHYECKOE MBILUICHHUE, (DOPMUPYEMOE NMPU U3YUEHUH 00YJAOIIUMUCS
MOHATUMUHBIX OCHOB TE€OMETPUM, IPH JOKA3aTEIbCTBE TEOPEM M IMOCTPOCHUH
LENOYKH JIOTHYECKUX YTBEPHKACHUHN MPU PELIEHUU T€OMETPUUECKHX 3a1a49, YMEHHUE
BBIIBUTATh W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO WCIONb3YIOTCS MpU
pelleHUH 3a]a4 eCTECTBEHHO-HAyYHOI0 IIUKJIa, B YACTHOCTH (PU3UYECKUX 3a/1ad.

[lens ocBOCHUST TpOrpaMMBbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE UHANBUAYAIbHBIX CIOCOOHOCTEN 00YHarOIMXCs IPU U3YyUEHUH
r€OMETPUHU, KaK COCTABJSIIONICH TpenMeTHoW obnactu «Maremartnka u
uH(pOpMaTHKay Yepe3 00ecrieyeHne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHMUS
0oee ri1y0OKMX reOMETPUYECKUX 3HAHUN U IeHCTBUH, CICHU(PUIHBIX T€OMETPHH,
Y HEOOXOJUMBIX JIJISl YCIEIIHOT0 MPOPECCHOHAILHOIO 00pa30BaHusl, CBA3aHHOTO C
UCIIOJIb30BAHUEM MATEMATUKHU.

[IpropuTeTHBIMM 3aJa4amMu Kypca T€OMETPUM Ha YINIYOJEHHOM YpPOBHE,
pacIIUPSIOMIUMH ¥ YCHIIMBAIOIUMHU Kypc 6a30BOr0 YpOBHSI, SIBJISIIOTCSL:

pacipeHue NPeACTABICHHUS] O T€OMETPUH KaK YacTU MHUPOBON KyJIbTYphl U
(opMHUpPOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIIUM MUPOM;

(dopMupoBaHuE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypaXx Kak o
BOXHEHIINX MAaTEMaTUYECKHX MOJIENSAX, IMO3BOJSIOIIMX ONHUCHIBATH W HU3YyYaTh
pa3HbIe SBJICHUS OKPYXKAIOIIET0 MUpA, 3HAHWE MOHATHIHOIO arnmapara 1o pasueny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMEeTpHH;

dbopMupoBaHue  yMEHUS ~ BIAJAETb  OCHOBHBIMM  MOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypax U UX OCHOBHBIMHU CBOICTBaMHU, 3HAaHUE TEOPEM,
dbopMyn ¥ yMEHHE HMX NPHUMEHSTh, YMEHHUS JIOKA3bIBaThb TEOPEMbl M HAXOAMTh
HECTaHJapTHBIE CIIOCOOBI PELICHUS 3a7ay;

dbopMUpoBaHUE YMEHHMs pacliO3HABATH HA YEpTekaxX, MOJCISAX U B peabHOM
MHUpPE MHOIOIPAHHMKM M Te€la BpAalleHHs, KOHCTPYHPOBATh TIE€OMETPUYECKHE
MOJEIH;

dbopMupoBaHUE TOHMMAaHUS BO3MOXKHOCTH aKCHMOMAaTUYECKOI'0 IMOCTPOEHUS
MaTeMaTHYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POJIM AKCHOMATHKU MPH
IIPOBEICHUU PACCYKICHUM;

(dbopMHUpOBaHUE yYMEHHS BIAJETh METOAAMHU JO0Ka3aTEIbCTB M AITOPUTMOB
pELICHUS], YMEHUS UX IPUMEHSTH, IPOBOAUTH JOKA3aTEIbHBIE PACCYKIEHUS B X0/1€
pELICHHs] CTEPEOMETPUYECKHUX 3a7ad M 3a4a4 C IPAKTUYECKUM COIEPKaHUEM,
(dopMupoBaHUE TPEACTABICHUS O HEOOXOIMMOCTH  JIOKA3aTelbCTB  IPH
000CHOBAaHMU MaTEMaTHUYECKUX YTBEPKICHUHN U POJIM aKCHOMATHKU B IIPOBEICHUU
JNEAYKTUBHBIX PACCYXKIACHUM;



pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYalbHBIX W  TBOPYECKUX
CIOCOOHOCTENM 00yYaromuxcs, MO3HaBaTEILHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUN, KPUTUYHOCTH MBIIUICHUS, UHTEPECA K U3YUYCHHUIO TEOMETPUU;

(dbopMupoBanue (YHKIMOHAJIBLHOM T'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHUS paclo3HaBaTh IMPOSIBJICHUS TE€OMETPUUYECKUX TOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYyalUSIX U MPU U3YYEHUU IOPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM UM  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUS PEANBHBIX CUTyallid, HCCIEAOBAHUS IMOCTPOEHHBIX MOENEH,
WHTEpIpETAIUH MOTYyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JTUHUSAMH yueOHOro Kypca «l'eomeTpus» B
10-11 «knaccax sBistorcsa: «lIpsiMble W TIJIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema  BpamieHus», «BekToppl W KOOpIMHATHI B
MIPOCTPAHCTBEY, «/[BH>KEHUSI B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY, PEJICBAaHTHBIMU I'€OMETPUU HA YTIyOJIEHHOM YpoBHE 0OyueHus B 10—
11 xmaccax, OTHOCHUTCSI KO BCEM COJEpKaTelbHBIM JMHUSAM ydeOHOro Kypca, a
dbopMUpoBaHUE  JIOTUYECKUX YMEHUM  pachpenensercsi He TOJbKO  TI0
COJIEpP)KATENIbHBIM JIMHUAM, HO U 10 rojgaM oOyudeHus. ConepkaHnue oOpa3oBaHHUs,
COOTBETCTBYIOLIEE IMPEIAMETHBIM pe3yiabTaram ocBoeHusi denepanbHoil paboueit
IpPOrpaMMbl, paclpeAei€HHBIM [0 TojaM OOY4YeHHUS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHLIHMIHAILHBIM BOIPOCaM 00yYaroluecs
oOpamanich HEOJHOKPATHO. JTO  TMO3BOJSET OPraHu3oBaTh  OBJIAJICHHE
FEOMETPUYECKUMU MOHSTUSIMU U HaBBIKAMHM MOCIE0BATEIBLHO U TIOCTYIATENIBHO, C
COOJTIOZICHUEM MPUHIINIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUSI BKIIIOUATh B OOIIIYIO
CUCTEMY F€OMETPUUECKUX MPEACTABICHUN 00Yy4arouIuxcs, paclupsis U yriyomuss
e€, 00pa3ysi MPOYHbIE MHOXKECTBEHHBIE CBSI3U.

[lepexoa K M3y4EHHIO TEOMETPHUH Ha YrITyOJIEHHOM YPOBHE TIO3BOJISET:

co3natb  ycnoBus s AuddepeHuManuu  O0y4eHHs, MOCTPOCHUS
WHIWBUIYAJIbHBIX ~ 00pa30oBaTENbHBIX MpOrpaMM, O0O0ECIeunuTh YriyOJ€HHOe
U3Y4YeHHE Fre€OMETPUN KaK COCTABIISIIOLIEH yueOHoro npeamera «MaTemaTukay;

MOJATOTOBUTh OOYYAIOIMIUXCS K TPOAODKCHHIO H3YYEHHS MaTeMaTUKU C
yuéToM BbIOOpa Oymymiedt mpodeccuu, obecrmednBas MPEEMCTBEHHOCTbh MEXITY
001KM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wuzydenune yuyeOHOro kypca «l'eomeTpusi» Ha YIrIIyOJEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henemo), B 11 kimacce — 102
yaca (3 yaca B HEJIEI0).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEeOMETpUM. Touka, TmpsAMas, IUIOCKOCTD,
npoctpaHcTBO. lloHsAiTHE 00 akCMOMAaTHUYEeCKOM IOCTPOCHUU CTEPEOMETpPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX.

B3anMHOE pacnosiokeHue TMpsMBIX B IPOCTPAHCTBE: IMEPECEKAKOIIUECS,
NapaJuleJIbHbIE M CKpeluBaromecs ImpsMble. [Ipu3HaKM CKpemmBaromMnXCs
npsaMbIX. [lapaienbHOCTh NPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: MapaJIJIEIbHbIC
IIPSIMBIE B POCTPAHCTBE, NAPAIIIENbHOCTD TPEX MPSAMBIX, APATIIENBHOCTD I PAMOU
1 1uiockoctu. [lapamienbHOoe M LEHTPAIbHOE IMPOEKTUPOBAHME, HU300paKEHHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajlIeIbHOTO MpPOEKTUpOBaHUs. I300paxeHue
¢uryp B mapajielbHON MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YroOJl
MEXAY NMPSAMBIMU B IIPOCTpaHCTBE. [lapauleIbHOCTh IUIOCKOCTEM: MapasuleIbHbIE
IJIOCKOCTH, CBOMCTBA IapasuIesIbHbIX IIJIOCKOCTEH. [Ipocreiimme
OPOCTPAHCTBEHHbIE ~(QUIypbl Ha IUIOCKOCTH: TETpadJp, Mapajliesienunesn,
IIOCTPOCHUE CEYCHUU.

[lepneHIUKYJIAPHOCTD NMPAMOW M IUIOCKOCTH: MEPNEHAUKYJIIIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, IMpsAMbIE IApajICIbHBIE W NEPHEHIUKYJSAPHBIE K IIJIOCKOCTH,
NPU3HAK TEPIEHAUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeEMa O MPAMOU
NIEPIEHAUKYJIIPHON IIJIOCKOCTH. OproroHaneHoOe IIPOEKTUPOBAHUE.
IleprieHIUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT IIPSIMOM J10 MIIOCKOCTH, MPOEKIUS (GPUTYPBI HA TUIOCKOCTh. [leprneHaukyasipHOCTb
IJIOCKOCTEMN: MPU3HAK TMEPNEHANKYIAPHOCTH JBYX IUIOCKOCTEH. Teopema o Tpéx
NEPHEHIUKYIISApaXx.

Yrisl B NPOCTPAHCTBE: Yrojd MEXIY NPSAMOM M IUIOCKOCTBIO, JABYTPAaHHBIN
yroji, JUHENHBIA YroJl IBYTPaHHOIO yria. TpEXTrpaHHBIA U MHOIOI'PAHHBIE YIJIBI.
CBolicTBa IIJIOCKUX YIVIOB MHOTOIPaHHOrO yria. CBOMCTBA IJIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIJ1a. TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHororpaHHuK#

Buapl MHOTOrpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, npsiMasi 1 HakJIOHHAsl IPU3Mbl, OOKOBAs U MOJHAsl IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, psAMOYTOJIbHBIN IMapajuienenunes u ero ceoictea. Kparuaimme
IyTH HA TOBEPXHOCTM MHOrorpaHHuka. Teopema OJiinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuna: n-yronbHas nupamujia, NpaBuiibHast U yceu€HHas
nupamuabl. CpoiicTBa peédbep M OOKOBBIX TI'paHeld MNPAaBUIBHOW MNUPAMMJIBIL.
[IpaBuibHBIE MHOTOIPDAaHHHMKHW: IpaBWIbHAs NpHU3Ma WM IpaBUIbHAs INUpamuia,



IpaBWJIbHAs TPEYrOJIbHAS NUpaMUAa U MPaBUIIbHBIN TeTpasap, Kyo. [Ipencrasienue
O NMPAaBWIBHBIX MHOTOTPAHHUKAX: OKTAAP, JOAECKASIP U UKOCAIP.

Bbruncnenre 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, JAWaroHald, YIJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM IMOBEPXHOCTU MPSAMOM MPHU3MBI,
IUIOIIA/Ib OCHOBAHHM, TeOpeMa 0 OOKOBOW MOBEPXHOCTH IIPsIMOi TTpu3Mbl. [lnomans
OOKOBOM TMOBEPXHOCTU U TOBEPXHOCTH NPABWJIBHOW MNHpPAMHIbI, TEOpEMa O
IJIOIIAM YCEYEHHON TMPaAMU/IBI.

CuMmmeTpust B NPOCTPAaHCTBE. OJEMEHTBl CHUMMETPUHM  NPABHUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHS
napajuleJenuIiela, CUMMETPUs NPABUIIBHBIX IIPU3M, CUMMETPHS IPABUIBHOU
APaMHUJIBL.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApHBIC, COHAIPABJICHHBIE U  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€lCTBUSA C BEKTOPAMHU: CIOKECHHE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)KEHUE BEKTOpa Ha
yucno. CBolicTBa cloKeHUs BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpa Ha YHUCIIO.
[lonATHEe KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio napamtenenunena. TeopemMa O pPas3iloKEHUHM BEKTOpa 10 TPEM
HEKOMIUIaHapHbIM  BeKTopaM. [IpsAmoyrosnbHas cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpAa U
KOOpJIMHATAMU TOYEK. YTOJI MeXay BekTopamu. CKansipHOE NPOU3BEICHHE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[ToHsATHSA: TMIMHAPWUYECKAS TIOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTb,
chepuyueckas TMOBEPXHOCTb, OOpa3yrolue TMoBepxHocTel. Tema BpamieHus:
HWIMHJP, KOHYC, YCEUE€HHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxkenue cepsl
M TUIOCKOCTH, KacaTelbHasl MIOCKOCTh K cdepe. M300pakeHne Ten BpalleHus: Ha
riockocTH. Pa3Béprka nmnunaapa u konyca. CUMMeETpHs cepsl U 1mapa.

O6béM. OcHoBHbIE CcBoiicTBa 00bEMOB Teil. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapajuiesienunena v ciaeAcTBus u3 He€. OOBEM mpsMOU U
HAKJIOHHOW TPU3MBI, HWIHHIPA, MUpaMuabl U KoHyca. OOBEM I1apa U 1mapoBOro
CErMEHTA.

KoMOuHanum Ten BpalieHWss W MHOTOIpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, ONHMCAaHHAas oOKojo uuiauHApa. Ilepeceuenue chepbl u mapa ¢
iockocThio. Kacanue mrapa u cdepbl miuockocTeio. [loHATHE MHOTOrpaHHHKA,
OMKMCAHHOTO OKOJIO cdephl, cepbl, BOMCAHHOW B MHOTOIPAHHUK WJIM TEJO
BpaIllCHUS.



[Lromanps MOBEPXHOCTH IWJIMHAPA, KOHYCA, TUIOMIAIb cepbl U e€ JacTei.
[TogoOue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUJIOMIAJEH IMOBEPXHOCTEH
noao0HbIX (uryp. [IpeobpazoBanue momodus, romoTeTus. Pemienue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOIPaHHUKOB U TEJ BPAIICHUS: CEYEHUS IIHJINHIpA
(mapannenbHO U TEPHEHJUKYJISIPHO OCH), CEUEHMs KOHyca (IapajuiesibHbIe
OCHOBAHMIO M TIPOXOAIINE Yepe3 BEPIINHY), CEUCHHS MIapa, METOABI TTOCTPOCHHUSI
CEUCHHMI: METOJ CJIeJIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ] MEepeHoca
CEeKYLIEH TIJIOCKOCTH.

BekTopbl 4 KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B mpocTtpancTse. Onepanuu HajJ BeKTopaMu. BekTopHOE YMHOKECHHE
BeKkTOpoB. (CBoiicTBa BEKTOPHOrO YMHOXeHHs. lIpsMoyronbHas cucrema
KoopauHaT B mpoctpaHcTBe. KoopauHaTel BekTopa. PasznokeHue BekTopa IO
6azucy. KoopanHaTHO-BEKTOPHBIN METOJ TP PELICHUH T€OMETPUUECKUX 3a/1au.

JIBH:KeHMS B IPOCTPAHCTBE

JBxenus mpoctpancTBa. OtodpakeHus. JBUKEHUS M PaBEHCTBO (QUTryp.
OOmue cBoicTBa JBIWKEHUH. Buubl ABMXKEHUN: TMapaulelbHBIM IMEPEHOC,
IEHTPAJIbHAsE CHMMETPHS, 3€pKajbHAs CHMMETPHs, IMOBOPOT BOKPYT IMPSMOH.
[Ipeo6pazoBanus nogpobus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJbTATHBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxknanckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YJAIOIIErOCs KaKk aKkTUBHOTO U
OTBETCTBEHHOT0 YJI€HA POCCUHUCKOTO OOIIIECTBA, IPEICTABICHUE O MATEMATHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHHUHA, TPOIEAYP
TPaXJIaHCKOTO  obOmiecTBa  (BBIOOpHI,  ONpPOCHl W JIpyroe), yMEHHUE
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
GYHKIMSAMH 1 HA3HAYCHUEM;

2) maTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBOKEHUS K
MPOIUIOMY U HACTOAIIEMY POCCUHCKON MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOMN IIKOJIbI,
UCIOJIb30BaHUE JTHX JOCTIKEHMM B JPYruX HayKaX, TEXHOJOTuAX, cdepax
SKOHOMHKU,;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUHCKOro Haponaa, chopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, STUUYECKOTO TMOBEJCHUS, CBI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U IESITEIbHOCTHIO YUEHOT O, OCOZHAHUE JINYHOTO
BKJIaJ]a B IOCTPOCHHUE YCTOMYMBOTO OYAYIIIEro;

4) acreTMYecKOe BOCIIMTAHUE:

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYas ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEpHOCTEN, 00BEKTOB, 33/1a4, PEIICHUM, pacCy ACHHUI, BOCIPUUMUYUBOCTH K
MAaTeMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocMTaHHUE:

chOpMUPOBAHHOCTh YMEHHS TMPUMEHSATH MaTeMaTHYECKHE 3HAHUS B
HWHTEpecax 3I0POBOTr0 U O€30MacHOTo 00pa3a KU3HHM, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE NHUTAaHHUE, COAJIAHCUPOBAHHBIM PEXKUM 3aHATHUH U
OTJIbIXa, PEeryJsipHas pu3nUecKas akKTUBHOCTD), (PHU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CHOPTUBHO-03J0POBUTEIBHON JIESITEIBHOCTBIO;

6) TpynoBoe BocniMTaHMe:

FOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTU TPYAOJIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  TpopecCHOHALHON  JESITENHOCTH, CBS3aHHBIM  C
MaTeMaTUKoOW W €€ NPUIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymieii mpodeccun W peann3oBBIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHIO U



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

7) 3K0JI0THYEeCKO€e BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  AKOJOTUYECKOW  KYJIbTYpbl, TMOHHUMAHUE BIUSIHUS
COLMAIbHO-3KOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHUE MPUPOIHOW M COLHATBLHOU
Cpelibl, OCO3HAHUE TII00AJILHOTO XapaKkTepa YKOJIOTHYECKUX Mpo0JieM, OpUeHTAIUs
HAa TPUMEHEHHE MaTEeMAaTHUYEeCKUX 3HAHWUW IS peIlleHHus 3a1ad B 00JiacTu
OKPYXKAIOIIEH Cpelibl, IUIAHUPOBAHUE TIOCTYIIKOB M OIEHKH HX BO3MOXHBIX
MOCJICICTBUM IS OKPYXKAKOILEN CpEelibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHIECKON
HAyKH Kak c(hepbl 4eTOBEUECKOU e TETLHOCTH, STANOB €€ Pa3BUTHS M 3HAUUMOCTH
JJIS1 Pa3BUTHS IUBUJIM3AIMH, OBJIAJICHUE A3BIKOM MATEMAaTHUKU U MAaT€MaTUYE€CKOM
KYJIbTYpOU KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIIATH IMTPOEKTHYIO
Y UCCJIEIOBATEIbCKYIO IESITEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

ba3oBble JJornueckune 1eiCTBUS:

BBIABJISITh U XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTHYECKHX
O00BEKTOB, TOHSTUH, OTHOWICHUM MEXAY IOHATHAMH, (HOPMYIHPOBATH
onpeieNIeHUs] TIOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MpPHU3HAK KIacCU(HUKAIINH,
OCHOBAHUS JJ11 000OIIEHUS U CPABHEHUSI, KPUTEPUHU MTPOBOJIMMOTO aHAIN3a;

BOCIIpUHMMATh,  (HOpMyaMpoBaTh W  MPeoOpPa3OBBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIC U OTPULIATEIIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBIABJISITH MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPECUUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX U YTBEPXKICHUSX, MPEHJIaraTh KPUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN 1 MPOTUBOPEUUH;

JIeNIaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JCIYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIOUEHUN 110 aHAJIOTUH;

MMPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsIMBIE ¥ OT MMPOTHUBHOI0), BEICTPAMBATh apryMEHTAIUI0, TPUBOAUTH PUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC CYXKJIESHHS 1 BBIBO/IBI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajadd  (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHHUS, BRIOMpaTh HanboJiee MOAXOISIINN ¢ YIETOM CaMOCTOSITEIILHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCKue 1eMCTBHS:



UCIOJIb30BaTh BOMPOCHI KaK HCCJENIOBATENbCKUI HHCTPYMEHT IO3HAHMUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHUBOpPEYHE,  MpodIiIEeMY,
yCTaHaBIMBaThb MCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAaHUE
M0 YCTAaHOBJICHUIO 0COOEHHOCTEH MaTeMaTHUeCKOTO 00BEKTa, SIBJICHUS, MPOIIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXKy 00BEKTaMU, IBICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENILHO (POopMyNHpoBaTh 000OIIEHUS] W BBIBOJBI MO PE3yJibTaTaM
NPOBEACHHOTO  HAONMIOJEHUS, HUCCICAOBAHUSA, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYE€HHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECca, a TaKKe BBIABUTATh
IPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

BBISIBJIAITH JA€PUIUTH MH(DOpMAIIMK, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETa HA
BOIIPOC U IS PEIICHUS 3aJauH;

BBIOMpPATh MH(POPMAIINIO U3 UCTOYHUKOB PA3UYHBIX TUIIOB, AHAIU3UPOBATD,
CUCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH HHGOPMALIUIO PA3IMYHBIX BUAOB U (hOpM
MPECTABIICHNUS;

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

OLIEHUBAaTh HaAEKHOCTD uHpOopMaIIH o CaMOCTOSITENIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHBIC YHHBEPCcaIbHbIC Y4eOHbIC 1eiiCTBUS

Oowmenue:

BOCTIpUHUMATh U (YOPMYIHUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBHUIMHU U
LEJSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THUCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHMS II0 XOAYy peElIeHus 3aJayu,
KOMMEHTHPOBATH IMOTYyYECHHBIA PE3YJIbTAaT;

B X0Jle¢ OOCYXKIEHMsI 3aJ1aBaTh BOMNPOCHI MO CYLIECTBY OOCYKIAeMOU TEMBI,
MpoOJeMbl, pPEIAaEMO 3aJayd, BBICKA3bIBaTh UJEH, HALIEJCHHbIE Ha IIOMCK
PELICHUs], CONOCTABIIATh CBOM CYXKACHHS C CYXICHUSAMH JPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh Pa3lIMyMe M CXOJICTBO MO3MIIHMM, B KOpPpeKTHOU (opme
(opMynHpoOBaTh pa3HOIIACUsl, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PEIICHUS 3a1a4yd, YKCIIEPUMEHTA, UCCIIEA0BAHUS,
MIPOEKTA, CaMOCTOATEIBLHO BBIOMpPAaTh (POpMAT BBICTYIUIEHHUS C YYETOM 3a]a4y
IPE3EHTAlMU U OCOOEHHOCTEN ayIUTOPHH.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuszanus:



COCTaBIIAATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIH HHTE/JIEKT:

BJIQJICTh ~ HABbIKAMM  TIO3HABATENIHHOM  peQIeKCHHU  KaK  OCO3HAHUS
COBEPIITAEMbIX EUCTBUA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAJCTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIA Tpolecca MW pe3ysbTaTa pPerieHUs
MaTeMaTHYEeCKOH 3aJ1a4H;

MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH MU PEIICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaHJCHHBIX OIMMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa 1I€JId U YCIOBUAM, OOBSICHSATH PUYUHBI
JOCTKEHUS WM HEJIOCTIKEHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHas 1eATEIbHOCTD:

MOHUMAaTh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAWBHUAYaTbHOU
paboOThl TpU pelIeHWH YYeOHbIX 3a/lad, NPUHUMATh IeJIb COBMECTHOM
JEATENbHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PACIPEICIiTh
BUJIBI pabOT, TIOrOBapUBaTHCA, 00CYXKIaTh MPOIIECC U pe3yIbTaT padoThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0O0CYXIeHUs, OOMEH MHEHUH,
«MO3TOBBIC MTYPMBD) U UHBIE), BHIMOIHATH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH
CBOM JICUCTBHSI C IPYTUMHU YJICHAMH KOMaH/IbI, OIICHMBATh KA4E€CTBO CBOETO BKIJIa/1a
B OOHmMA TPOAYKT MO KpuUTepusiM, CHOPMYIHPOBAHHBIM  y4aCTHUKAMHU
B3aMOJICHCTBUSI.

NPEAMETHBIE PE3YJIBTATHI

K konuy 10 knacca oOydaromuiicss Hay4uTCs:

e CBOOOIHO ONEPUPOBaTb OCHOBHBIMU MOHSATHUSMHM CTEPEOMETPUU IIPU
PEILIECHNUH 33/1a4 U [TPOBEICHUH MATEMATHUYECKUX PACCYX IACHUM;

e IPUMEHSATh AKCHOMBI CTEPEOMETPUU U CIICACTBHS M3 HUX MPU PELICHUU
reOMETPUYECKUX 33/1a4;

e KJIAacCCU(QUIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOJHO OINEpUPOBATh MOHATHSAMHU, CBSI3aHHBIMU C YIJlaMU B
IIPOCTPAHCTBE: MEXKIAY HIPSIMBIMU B IMPOCTPAHCTBE, MEXAY MNPAMON U
IUIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



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

e KJIacCHQUUUPOBaTbL  MHOTOTPAaHHHKH,  BBIOMpas  OCHOBaHUS  JUIS
KJIaccu(puKauu;

e CBOOOIHO ONEpUPOBaTH MOHATHSIMHU, CBA3AaHHBIMH C  CEUYECHHUEM
MHOT'OI'PaHHUKOB ITIOCKOCTBIO;

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

e CTPOHUTH CEUEHHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJIaMU, BBITOJIHATH
(BBIHOCHBIE) IJIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y;

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

e CcBOOOIHO OMEPUPOBATH MOHITUSIMHU: CUMMETPHS B MPOCTPAHCTBE, LEHT,
OCb U IIJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (PUTYpBI;

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

e BBINOJHATH ICHCTBUS HaJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTelbCTBO MAaTeMaTHYEeCKUX OTHOIICHUW U
HaXO0XJAECHUE TEOMETPUUECKUX BETUYHH, TPUMEHSS U3BECTHBIE METO/IbI ITPU
pEIIEHUH MaTEMaTUYECKUX 3aJlad IMOBBIIIEHHOIO U BBICOKOTO YpPOBHS
CJI0)KHOCTH;

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

e WU3BJEKaTh, MNpPEOOpPa3OBbIBATh W HWHTEPIPETUPOBATH HH(POPMALNIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH IIOJyYEHHbIE 3HAHUS HA NPAKTUKE: CpaBHUBAaTh M
aHAJIM3UPOBATh peaibHbIE CUTYallMd, NMPUMEHATh H3yYEHHBIE MOHSTHUS B
mporiecce IMOHMCKa pEIIeHHs MaTeMaTH4ecKH  Cc(hopMylInpoBaHHON
npo0JIeMbl, MOJIEJTMPOBATh pEAbHbIC CUTYallMM Ha $3bIKE T'E€OMETPUHU,
HCCIIEeIOBAaTh MOCTPOCHHBIE MOJIENIU C MCIOJIb30BAHHEM T€OMETPUUECKUX
MOHATUH M TEOpeM, ammapara ajreOpbl, pelaTh MPaKTUYECKUE 3aJlauyH,
CBSI3aHHBIC C HAXOXKJIECHUEM I'€OMETPUUECKUX BEIINYNH,;

e HMETh NpPEICTaBICHUS 00 OCHOBHBIX A3Tamax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH (yHIAMEHTA Pa3BUTHSI TEXHOJIOTH.

K xoniry 11 kiacca oOydaronuiicss Hay4YnuTCs:



CBOOOJTHO OMEpPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IMJIMHAPHYECKOH,
KOHUYECKOM U c(epuyeckoil MOBEPXHOCTSIMHU, OOBACHATH CHOCOOBI
MOJIYYEHHUS;

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

pacrno3HaBaTh Tejla BpaileHus (IWIMHIAP, KOHYC, cdepa U 1map) U
OOBSACHATH CIIOCOOBI MOTYYEHUS TEJ BPAILCHNUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PacIojiokeHne chepbl U INIOCKOCTH;
BBIUUCIISITh BETUYMHBI JJIEMEHTOB MHOTOTPAHHUKOB W TENl BpaIlCHUS,
O0BEMBI U TUIOMIAIA TIOBEPXHOCTEW MHOTOIPAHHUKOB W TEJNl BpaIlCHUS,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (HOpMYIT;

CBOOOJIHO ONEPUPOBATH MOHATUAMM, CBSI3AHHBIMU C KOMOWHALUSIMU TeEl
BpallleHWs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIMCAHHBIN B chepy U
OMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIU TEJO
BpallICHHS;

BBIYKCIIATh COOTHOILICHUS MEXY TIJIOMAASIMU MMOBEPXHOCTEN U 00bEMaMu
MOTOOHBIX TEI;

n300pakaTb U3y4daeMble (UTYpBI, BBIMOJIHATH (BBIHOCHBIE) TLIOCKHE
YEpTE)KU U3 PUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh U MPEoOpa30BBIBATH HMH(POPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MPEeACTABICHHYIO Ha
YyepTexax U pUCyHKax;

CBOOOJTHO OMEPUPOBATH MOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONEPALIUU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
peliaTh reOMETPUYECKUE 3aa4l Ha BEIUUCICHUE YIIIOB MEXAY NPSIMBIMU U
MJIOCKOCTSMM, BBIYMCIICHUE PACCTOSTHUN OT TOYKH JI0 TNIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPU PELLIECHUN;
CBOOOZIHO ONEpUpOBaTh MOHATHUSIMH, CBSI3AHHBIMU C JBJKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBITIONIHATh M300paXKeHUs] MHOTOIPAaHHUKOB W TEN BpallleHUs MpH
NapajijieIbHOM — TEpeHoce, IEHTPATbHOM CUMMETPHUH, 3€pKaIbHOU
CUMMETPHH, IPU [TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUTH CEYEHUsI MHOTOTPAHHUKOB M TEJI BPAILICHUS: CCUCHHS IUIMHApA
(mapasienbHO U MEPHEHAUKYISIPHO OCH), CEUCHUS KOHYca (MapauieibHbIe
OCHOBAHHIO U MIPOXOASIINE YEPE3 BEPIINHY), CEUCHMS 111apa;
UCIIOJIB30BaTh METOABI IMOCTPOCHHSI CEYEHUH: METOJ CJIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHNUS;

NPUMEHATh T€OMETPUUECKUE (DAKTBHI NJIsl PEHICHUS] CTEPEOMETPUUECKUX
3a1a4, MPEANOIaralolluX HECKOJIBKO WIaroB pEIIEHUs, €CIIM YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOM U HESIBHOH (hopme;

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

NPUMEHSATh MPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBI IIPH PELICHNUN CTEPEOMETPUUECKUX 3aaY;

MPUMEHSTH MOJYYEHHbIEC 3HAHUS Ha ITPAKTUKE: CPABHUBATh, AHATIU3UPOBATh
U OLICHMBAaTh pEAJbHBIE CHUTYallUH, MPUMEHATH H3YYEHHBIE TOHATHS,
TEOPEMBI, CBOWCTBA B IIPOLIECCE IIOMCKA PEIICHHS MaTeMaTHYECKU
chopMyIHPOBAHHON MPOOJIEMbI, MOAEIMPOBATh peajbHbIe CUTyallUd Ha
A3BIKE TEOMETPUH, UCCIEA0BATh OCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM
reOMETPUYECKUX TOHSATUM M TeopeMm, arrmapara aireOpbl, pelarb
MPAKTUYECKUE 3aa4M, CBSI3aHHBIE C HAXOXIECHUEM TI'€OMETPUUYECKUX
BEJIMYNH,;

UMETh TPEACTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH ()yH/IAMEHTA Pa3BUTHSI TEXHOJIOTHIA.



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
[TonsaTHs cTepeoMeTpuu: TOUKA,
npsiMasi, II0CKOCTh, IPOCTPAHCTBO.
OCHOBHBIE MTPaBWIIa U300PAKEHUS HA Bu6mmorexa LIOK
2 P P 1 04002005 | Dutpselekru3Fu3hE
PHUCYHKE IIJIOCKOCTH, MapalaebHbIX .09. https://clck 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
[TonsTHs: nepecekarommecs
IIJIOCKOCTH, IEPECEKAIOIINECS 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, HeCcyecTBYIOIUX 00BEKTOB https://clck.ru/3Fu3g 2




MHororpaHHUKH, H300paxKeHue

6 IPOCTENIIIMX OPOCTPAHCTBEHHBIX bubmiorera [IOK
P poctp 15.09.2025 | hitps://clck.ru/3Fu3fX
buryp, HeCyIecTBYIOIUX 00HEKTOB
AKCHOMBI CTEPEOMETPUH U TTEPBbIE bu6mmoreka [IOK
7
CIE€NCTBUS U3 HUX 15.09.2025 | https://clck.ru/3Fu3f]
g AKCHOMBI CTEPEOMETPUN U TIEPBBIE 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
mIockocren. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU
BETAMH
N300pakeHne ceueHui TUpaMuIbl,
Ky0a ¥ MPU3MbI, KOTOPBIE TTPOXOIAT
yepes ux péopa. Mzodpaxenue
11 nepecequI{)Hﬂpnon 'leHI:{BIX bubmmorexa LHOK
P Yo Hoy 25.09.2025 | https://clek.ru/3Fu3ep%20
mIockocTel. PackpammBanue
MOCTPOSHHBIX CEYCHHUI Pa3HBIMU
LIBETAMHU
N3o00paxeHne cedeHnid mupaMubl,
12 Ky0a U IIPU3MBL, KOTOPBIE IIPOXOAAT bubmotexa 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 IPU3MBbI, KOTOPBIC ITPOXOAAT

yepes ux péopa. M3o0pakeHue

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

14 Mertog cnenoB A mMOCTPOEHUS bubmmorexa [IOK
CceyeHui 02.10.2025 | https://clck.ru/3Fu3c
Meron cnenoB it OCTPOECHUS

15 ceqeﬂiﬁ. CIIZOﬁSTBa HCp:CG‘IGHI/Iﬁ 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 ceueHuil B mUpamMu/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 KyOe 1o TpéM Toukam Ha pédpax. 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 UEpTEXKEN U
3aIlUCh L1aroB MOCTPOCHUS

ITocTpoeHue ceueHuii B mupaMue,

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

21 O IIPOIIOPLYOHAIILHBIX OTPE3KAX. bubamorexa LIOK

20.10.2025 | https://clck.ru/3Fu3a
[TonoGue TpeyrosbHUKOB
[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
[TapannensHble 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 JISKAIIeH 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 JOKA3aTeIbCTBO,
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 MapaJIJIENbHOTO APYTrOM NPSIMOM. 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 TIIOCKOCTH.
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
MIpUHAIJISKAITYIO TAHHOU TTIOCKOCTH
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 IIJIOCKOCTAMUA




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 NIPSIMOYTOJIBHOM Mapauieienurne1e 11.12.2025 | https:/clck.ru/3Fu3S
IlepnieHIUKYJISIPHOCTD IPSIMOU 1
42 mockoctu. ITpusnak bubmuotexa LIOK
HepHeHANKYJISPHOCTH MPIMOH 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
UM TMPSMbIE B MHOT' OTpaHHUKAX 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
TOYKH HA NMPAMYIO
49 Teopema o Tpéx nmepneHIuKyIsIpax 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 nei I/III)< st HI:I)JIX Bromorexa [TOK
PIDTD TIEPHERAMEY P 19.01.2026 | https:/ielck.r/3Fu3N
MJI0CKOCTEN
53 OpToroHajbHOE MPOCKTUPOBAHHUE bubmorexa [IOK
P POCKTHP 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 MHOTI'Or'paHHHKH.

58 Pacuér paccToSIHUI OT TOYKHU O bubmotexa [IOK
P A 02.02.2026 | https:/clck.ru/3Fu3K
IUIOCKOCTH
[TpaBmIIbHBIC MHOTOT PAHHUKH.
59 Pacuér paccTossHHI OT TOYKH 10 bubmorexa HOK
P A 05.02.2026 |  hitps://clck.ru/3Fu3K
ILUIOCKOCTH
CrnocoOBI Oy CTUTh
60 HEPIICHIUKYJISIPBl: CUMMETpPHS, bubmotexa LIOK
CABUI TOYKH I10 MAPaJJIEIbHON 09.02.2026 | hittps://clck.ru/3Fu3]
IpsIMOI
61 CnBur no HenmapauieIbHOU MPSIMOH, bub6moreka [JOK
M3MEHEHHE PACCTOSIHUI 09.02.2026 | https://clck.ru/3Fu3]
Kontponphas pabora "B3aumHoe
62 ACIIOI0KEHUE IPSIMBIX U 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
IToBTOpEHUE: YTOT MEXK
64 CKpe fnsa}o i/mc;[ a f[ll\}/]IbIMI/I B bubmorexa HOK
PCLIHBATOL P 16.02.2026 |  https:/clck.ru/3Fu3Hj
MPOCTPAHCTBE
['eoMerpuveckue MeTo bl
65 BBIYMCIIEHUS yIJIa MEXIY IPSIMBIMU bugmrorexa LIOK
d Ay 1P 19.02.2026 | https://clck.ru/3Fu3H
B MHOT'OI'paHHHKaX
66 JByrpanHsiil 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 mepneH Ky JIIPHOCTH
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 Kp6' 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 chepuuecKoi 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
npusMsl. [IpaBriibHas 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 CransapHoe IPOU3BEICHUE bubmorexa HOK
PHOE IPOH3BEN 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 o 1
TOrOBA ROHTPOILHAL 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
[ToBTOpenue temsl "KoopauHatsel
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
[ToBTOpeHue temsl "YpaBHEHHE
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 IIOCKOCTU, HOPMalJlb, | 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 Jlunelinple 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 | https/lclck.n/3Fudke

MHOT'OI'PaHHHUKAX

12 dopmya pacCTOSAHUS OT TOUKH J[0 bu6mmoreka [IOK
IIJIOCKOCTH B KOOpAMHATAaX 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 Haxoxenue paccTossHUN OT TOYKH 10 but6mmoreka [JOK
MJIOCKOCTH B MPAaBUJILHON MUPAMUJIE 01.10.2026 | https://clck.ru/3Fu3mY

15 Kontponbhas pabora "AHanutudeckas 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 TIPIMBIE U
24 HJI(I))CKO(f’[[‘I/I' }];LI‘I-I)I/ICJIGHII;I 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
IoIIAaACH, COOOpaXKeHUs MoT00us
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 ceveHnii MHOTOTPAaHHHUKOB:
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
KBaJIpaType Ky0a; 0 TPUCEKIIUU 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 HIPAMOH HPHIMBL 26.11.2026 | hitps://clck.ru/3Fu3iN
Crepeomerpuueckue 3a1auu,
36 CBS3aHHBIE C BEIYNCIEHHNEM 00HEMOB bubmorexa LIOK
. 30.11.2026 | hittps://clck.ru/3Fu3t
MPSIMOM TIPU3MBI

37 [IpuknaaHbie 321241, CBA3aHHBIC C but6moreka [JOK
00BEMOM TIPSMOMN MPU3MBI 30.11.2026 | https://clck.ru/3Fu3us
Brmaucnenne 00EMOB TEI C

38 MOMOIILIO OIPENEIEHHOr0 HHTErpaia bubmmorexa LIOK

) PeAST 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
[IpuknanHsie 3a1a4u 110 TEME
44 "£6LéMI[BI Ten" fB;BaHHHe ¢ 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]
KonTtponbsHas padora "O0bEM bu6morexa [IOK
47
MHOTOr'paHHHKA" 24.12.2026 | https://clck.ru/3Fu3y]
WITMHAPUYECKast TTOBEPXHOCTD,
48 ](;16 a3 o ve UJINH Iliqecxoﬁ buomorexa [IOK
Pasylomue i AP 28.12.2026 | https://clck.ru/3Fu3yc
TTOBEPXHOCTH
wimHAp. [Ipsmoit kpyroBoi
49 HI/IJ'II/IH o H.:O anp Ezge 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. M3o0paxenue 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 cepsl 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
MOBEPXHOCTHU 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 OOKOBOM U IOJHOM 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 Mmapa ¥ MIapoBOTO CEKTOPA.
Teopema 06 006béme mapa. [Lnomanb

77 cdepsl. CTepeoMeTprUecKre 3aa4H, 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
MTOHATHI U METOJIOB Kypca F€OMETpUH 19.04.2027 | https://ege.sdamgia.ru/




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

Ob6o6maromiee noropenue 11
MOHATHI M METOJIOB Kypca IreOMeTpHH

bu6moreka [JOK

90
10-11 knaccoB, cucTeMaTHu3aIus 19.04.2027 | https://ege.sdamgia.ru/
3HaHui: "O0BbeM 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: "[lmomany noBepxHoOCTH U
00bEMBI KpYIJIbIX TEN"
O6o6maromee nopropenue 11
MOHSTUH ¥ METOZOB Kypca r€OMETPHH
92 10—11 knaccoB, cucTemaTu3alus Bubmmorera [IOK
oo ’ R 26.04.2027 | https://ege.sdamgia.ru/
3HaHui: "[lnomanyu noBepxHocTu u
00BEMBI KPYTJIBIX 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 HayKHU U €€ pojib B PA3BUTHH | bubmotexa [IOK
COBPEMEHHBIX NHKEHEPHBIX U 10.05.2027 | https://ege.sdamgia.ru/
KOMIIBIOTEPHBIX TEXHOJIOI M
Hcropus pa3BUTUS CTEPEOMETPUH KaK

100 HayYKH U €€ poJib 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 [TpuMeHATh aKCHOMBI CTEPEOMETPUHN U CJEJCTBUS U3 HUX MPHU PEIICHUU
' reOMETPUYECKUX 3a1a4
73 OnepupoBaTh MNOHATUSMM: MapajUIeIbHOCTh M IEPHEHAUKYISIPHOCTD
' HPSIMBIX U TJIOCKOCTEH
74 KnaccudunupoBars B3auMHOE pacroyIoKEHHE MPAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHATUSIMU: ABYI'PAHHBIA YroJj, IpaHd JBYTpaHHOIO yrJja,
7.5 pedpo IBYrpaHHOIrO yria, JUHEHHBINA yTroi IBYIpaHHOIO yIJia, rpaJycHas
Mepa ABYI'PaHHOTO yriia
76 OnepupoBarh MOHATUSAMHU: MHOIOTPAHHMK, BBINYKJBIA U HEBBITYKJIBIN
' MHOI'OI'PaHHHUK, 2JIEMEHTHI MHOTOI'PaHHUKA, IPAaBUIIbHBI MHOIOI pPaHHUK
77 Pacno3sHaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHHMKOB (MMpamMuaa, MpHU3Ma,
' NPsIMOYTOJIbHBIN MapaJuiesenumnes, Kyo)
KnaccupuuupoBaTh ~ MHOTOIpaHHUKHM, BbIOMpass  OCHOBaHHUS IS
78 KJaccupUKanuu  (BBIMYKJIble W HEBBIIYKJbIE  MHOTOTPAaHHUKH,
' IpaBWJIbHBIE MHOTOIPaHHUKH, TIpSMble U  HAKJIOHHBIE TMPU3MBI,
napasuiesenuIebl)
79 OnepupoBatb HOHATUSIMU: CeKyIuas IIJIOCKOCTb, CeueHue
' MHOT'OTPAaHHUKOB
710 OOBACHATP  NPUHLUIBI  NOCTPOEHUS  CEUEHUH  MHOTOrPaHHUKOB,
' UCIIOJIb3Ysl METOJ, CIEN0B
CrpoutTh ceueHHs MHOIOI'PAaHHUKOB METOJOM CJIEOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYD:
BU/JI 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
paccTosiHUN MEXIy OBYMS TOUYKAMM, OT TOYKH IO MPAMOM, OT TOYKHJIO
IUIOCKOCTH, MEXK/Ty CKPELIMBAIOLIMMUCS MPSIMBIMU
713 PemaTe 3a1aun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYMH 1O 00pasuam

HIIM aJIropuTMaM, IPHUMCHASA HW3BCCTHBIC AHAJIUTUYCCKHUC MCTOAbLI IIpH




pEeLICHUM CTaHJAPTHBIX MAaTEMaTHYECKMX 3a]ay Ha BBIYKMCICHHE YIJIOB
MEXY CKPEIIMBAIOIUMUCS MPSIMBIMUA, MEXIY IPSAMOM U INIOCKOCTBIO,
MEXY IIIOCKOCTSMM, IBYTPaHHBIX YTIJIOB

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

714 MEXIY TLIOIIAISIMUA MMOBEPXHOCTEM, o0bEMaMu OA00HBIX
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 MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (DUTYypax, IMPEICTABICHHYIO 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 mnpocrelnne NpOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
' KOMM YHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUN CTEPEOMETPUYECKHX 3a/1a4
719 [IpuBoaUTH NpUMEpPbl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpUpOne U
' JKU3HH, PACIIO3HABATH MPOSIBICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHATh MOoSy4YeHHbIE 3HaHUS Ha IPAKTUKE: aHAJIM3UPOBATh peajbHbIe
CUTYallMH U IPUMEHSTh U3YYEHHBIE TOHATHUS B IPOLECCE MOMCKA PEIICHUS
MaTeMaTU4YeCKd  CHOPMYJIMPOBAHHON  MPOOIEMBI,  MOJCIHPOBATH
7.20 peasibHble CHTYyallUd Ha SI3bIKE T€OMETpPHUH, MCCIEA0BaTh MOCTPOCHHbIE
MOJIEJTH C UCII0JIb30BAHMUEM T'€OMETPHUECKUX MTOHSATUHN U TEOpeM, armapara
anreOpbl, pelaTh MPAKTHYECKUE 3a7auyM, 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 (MUIMHAP, 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
IIAPOBOT'O CJIOSL, IAPOBOI 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 MIIOIIAASIMU TOBEPXHOCTEN 1 00 BEMaMU
MOIOOHBIX TE

6.9

N3o00paxath n3ydaemble GUTYpHl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

BrinonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXH W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (UTYp: BUJI CBEpPXYy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpaIICHUS

6.11

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

6.12

[Ipumenste reomerpuueckue (akTbl I PEIICHUs] CTEPEOMETPUYECKHUX
3a1a4, IPEAIONaralluX HECKOJIbKO IIAaroB 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 YHCJIO, OOBSICHSATh, KAKUMH CBOWCTBAMH OHH
00Jagar0T

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 MEXKAYy BEKTOpaMH, CKaJsipHOE IPOU3BEICHHUE 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 YpaBHCHHUEM B HCKapTOBOfI CUCTEMEC KOOpAHHAT

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 aJIrOpUuT™MamM,
IMPUMCHAA HU3BCCTHBIC MCTOIBI npu PCUICHUHN CTaHAAPTHBIX
MAaTEMaTHYCCKHX 3aJa4




6.21

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

6.22

[IpuBoauThs MpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKA3HU, PACIIO3HABATH IPOSBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATh MOJlydeHHbIE 3HAaHUS Ha MPAKTHKE: aHAJIM3UPOBATh pPEaJIbHbIC
CUTYyallUH U IPUMEHSITh U3y4YEHHBIE OHATHUS B IPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4eCcKd  CHOPMYJIMPOBAHHOW  MPOOJIEMBI,  MOJCIUPOBATH
peajibHble CUTyallUH Ha SA3bIKE T€OMETPHUHU, HCCIEA0BATh MOCTPOEHHBIE
MOJIEJIH C UCTIOJIb30BAHUEM I'€OMETPUY €CKUX MOHSITUI U TEOPEM, allraparta
anreOppl, pemaTrh MPAaKTHYECKUE 3a7avM, CBS3aHHBIE C HAXOXICHUEM
FeOMETPUYECKUX BEJIMYNH




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

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

B3aumHoe pacnonoxkeHue TNpsAMBIX B MPOCTPAHCTBE:  IEpeceKaroluecs,
napajUielbHble M CKpelMBaromuecss npsimbie. llapanienbHOCTh MpPSIMBIX U
MJIOCKOCTEH B  NIPOCTPAHCTBE: IMapajuielbHbIE TMpsSMbIE B  IPOCTPAHCTBE,
napaJUIeIbHOCTh TPEX MPAMBIX, MAPATIIEIBHOCTh MPSMOM W IUIOCKOCTU. YTJBIC
COHAIPABJICHHBIMU CTOPOHAMH, VYIrOJd MEXKIYy TMPSMBIMH B TMPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapajuleabHble MIOCKOCTH, CBOWCTBA MApalIesIbHBIX
mockocted. [lpocreiimme mpocTpaHCTBEHHBIE (UTYPHI Ha IJIOCKOCTU: TETPadap,
KyO, mapasuienenues], IoCTpOeHUE Ce4eHUM

7.3

[lepneHAMKYISAPHOCT, MNPSIMOM U IUIOCKOCTU: MEPHEHAUKYISPHbIE MpsSMble B
IPOCTPAHCTBE, IPSIMBbIE Mapajlie/ibHbIE U MEPIEHIUKYISIPHbIE K MIIOCKOCTH, IPU3HAK
MEePIEHUKYISIPHOCTH MPSMOM U IIOCKOCTH, TEOPEMA O NPSIMOM MEPIEHANKYIISIPHON
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY NPAMON U IIIIOCKOCTHIO, IBYTPAHHBII
YTOJI, IMHENHBIN YT O ABYTPAHHOr O yIuia. [lepneHIuKysip U HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 710 TIIIOCKOCTH, TPOCKITUs (UTYPHI Ha
MJIOCKOCT. [ [epreHIuKyIsIpHOCTh MJIOCKOCTEN: TPU3HAK MEPIECHIUKYIISIPHOCTH ABYX
ockocTer. Teopema o TpEX MEPNEHINKYISIpax

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 Npu3Mbl. [lapasutenenumnen, NpsMOyronbHBINA MapauIeIeUIIe T
u ero cpoicrsa. [Impamuna: n-yrojipHas nupamMuaa, TpaHd U OCHOBAHUE ITUPAMU/IBI,
OOKOBasi M IOJIHAs MOBEPXHOCTh NMUPAMU[bI, IIPAaBUIIbHAS U yCEUEHHAsl MUpaMUJA.
OneMeHTbl NpuU3Mbl W nupamuasl. [IpaBHIBHBIE MHOTOIpDaHHMKHU: ITOHSTHE
IIPAaBUJIBHOIO MHOIOI'PDAaHHMKA, IIpaBUJbHAs IIpU3Ma M IIpaBUJIbHAs I[UPAMMIA,
IpaBUJIbHAS TPEYrojbHas MUpPaMKJia U IPaBUIbHBINA TeTpadap, Ky0. IlpeacraBnenue
O IpaBUJIBHBIX MHOTOIPAaHHMKAX: OKTajJAp, AOoAeKa’Ap U ukocasapyrue CedeHus
IIPU3MBI U ITAPAMHU B

7.5

CummeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBLHO TOYKH, IIPSIMOM, IIJIOCKOCTH.
OneMeHTbl CHUMMETpUM B  IUpaMUAaX, [NapajUIeeNuenax, MPaBHIbHBIX
MHOTOI'paHHUKaX

7.6

Brluucnenne »1eMEHTOB MHOTOIpaHHUKOB: pé&Opa, auaroHanu, yrisl. [lmomans
OOKOBOI TMOBEPXHOCTH U TIOJHOW TOBEPXHOCTH WPSIMON MPHU3MBI, IJIOMIAb




OCHOBaHHH, TeopeMa 0 OOKOBOH IMOBEPXHOCTH MPsAMOM Mmpu3Mbl. Ilnomaas 60koBoOM
IIOBEPXHOCTH M IIOBEPXHOCTH IIPAaBWIBHOW IHpaMUIbl, TeOpemMa O IUIOIAIN
yceuénHol nupaMuel. [lonstue 00 00béme. O0BEM nupaMuabl, PU3MBI

1.7

[Tomo6HEbIe Tena B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIONIAISIMH TTIOBEPXHOCTEH,
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 MOBEPXHOCTD,
o0pa3yroias u 0Ch, IMJIOMIA/Ib OOKOBOM U MOJHOM MOBEPXHOCTH

6.2

Konnueckass mOBEpXHOCTh, 0O0pa3yrolMe KOHHYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOH MmoBepxHOCcTH. KOHyC: OCHOBaHUE U BepllrHa, 00pa3yrolmas
1 OCh, TIJIOIIA/Ib OOKOBOH U IMOJTHOM TOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yronme
U BBICOTA, OCHOBAHUs M OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: LeHTp, paanyc, IuaMeTp, oAb HOBEpXHOCTH cdepbl. B3anMuoe
pacronoxenue chepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, MIIomaas

chepsl

6.4

N300pakeHre Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka MUIMHAPA U KOHYCa

6.5

KoMOuHanuu Ten BpallleHHss U MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMHMCAaHHBIN
okono chepsl, chepa, BIUCaHHAS B MHOTOT pAaHHUK, HITH TEJIO BPALICHUS

6.6

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

6.7

[Togobubie Tema B mnpocTpancTBe. COOTHOIIEHHS MEXIY  IUIOMIASIMHU
MOBEPXHOCTEHN, 00bEMaMu MOT0OHBIX TEJ

6.8

Ceuenusi uuiaMHapa (MapajuiesibHO U MEPIEeHIUKYIIPHO OCH), CeYeHHs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEpIINHY), CeUeHHs 1mapa

6.9

BekTop Ha miockoctH M B mpoctpaHcTBe. Clo)K€HHME M BBHIUMTAHUE BEKTOPOB.
YMHOXEHHE BeKTopa Ha 4Kcio. PaznoxeHue BekTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopam. IlpaBuno mapamienenunena. Pemenue 3agad, CBA3AaHHBIX C
IIPUMEHEHUEM IIPABUII IEHCTBUI C BEKTOPAMHU

6.10

[IpsimoyronbHas cucTtemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiiime 3amaun B KOOpAMHATaX. Yroia Mexay BekTopamu. CkajsipHoe
IPOU3BEJCHUE BEKTOPOB. BhIunCiIEHNE YIJIOB MEXAY NPSMBIMU M IJIOCKOCTSMHU.
KoopnrHaTHO-BEKTOPHBIA METOJ] IPU PELLIEHNH TeOMETPHUUECKUX 3a7au




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE 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, CJEeICTBHME, CBOWCTBO, NPHU3HAK, 0KAa3aTENbCTBO,
PaBHOCUJIbHBIE (POPMYIIMPOBKU; IPUMEHATh UX; yMEHHE (OPMYIUPOBATH
o0OpaTHOE M NPOTUBOIIOJIOKHOE YTBEP)KACHUE, NPUBOIUTH MPUMEPHI U
KOHTPIIPUMEDBI, HCIONb30BaTh METOJ MAaTEMaTUYECKOM WHIYKLUU;
IIPOBO/IUTh  JIOKA3aTENIbHbIE pAacCyXACHHUs MpU peUIeHHH 3ajad,
1 OLICHMBATh  JIOTUYECKYK)  MPAaBWIBHOCTh  PACCYXICHUW; yYMEHUE
OlepUpOBaTh MOHATUSAMU: MHOXKECTBO, MOJMHOXKECTBO, ONEPAaLlUU HaJ
MHOYKECTBAMH; YMEHHME HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JUIsl OlIMCaHMsl PeabHbIX IPOLIECCOB U SIBJICHUN U NP PELICHUN
3a7a4, B TOM UYHCIE€ U3 JPYyrUX Y4eOHBIX IIPEIMETOB; yMEHHE
OINepupoBaTh MOHATHAMU: Tpad, CBSI3HBINA r'pad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaThb M ONHUCHIBaTh Tpadbl PpazIUYHBIMU

croco0aMu; UCHOIB30BaTh rpadbl MU PEIICHUH 3a1a4

YMeHue onepupoBaTh MOHATHUSIMHU: HAaTypaJlbHOE YHUCIO, LEJI0€ YHUCIO,
CTEINEHb C IeIbIM OKa3aTeNneM, KOPeHb HaTypajibHOM CTENEHU, CTEIEHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTENEeHb C  JEHCTBUTEIbHBIM
nokasaTeseM, JorapuM uucia, CHHYC, KOCHHYC ¥  TaHI€HC
IIPOU3BOJIBHOIO YHCIA, OCTATOK II0 MOXYJII0, PalMOHAIBHOE YHCIIO,
MppALMOHAJIBHOE  YMCJIO,  MHOXECTBA  HATypajbHbIX,  LEJbIX,
2 palMOHAJIBHBIX, JEHUCTBUTEIBHBIX YHUCEI; YMEHUE HCIOJIb30BaTh
MPU3HAKK JEJIUMOCTH, HAUMEHbIINNA OOLIMI JenuTellb U HauMEHbIee
ob1iee KpatHoe, alropuT™ EBkinaa npu pemeHuu 3ajad; 3HaKOMCTBO C
pa3sIM4YHBIMA  TO3ULUOHHBIMM  CHUCTEMaMH  CUHCICHHUS; YMEHHE
BBITIOJHATh BBIYMCIIEHUE 3HAYEHUH M MpeoOpa3oBaHUS BBIPAXKEHUH CO
CTEHEHsIMU M Jorapupmamu, npeodpa3zoBaHHs APOOHO-PALMOHATIBHBIX

BprB.)KGHPIfI; YMCHHUC OICPpUPOBATH MNMOHATUSAMU: IOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccusi, TeOMEeTpUIECKas Mporpeccusi, 0ECKOHETHO
yObIBafOIasi  reoMeTpuYeckas  MIpOrpeccHsi;  yMEHHE  3aJaBaTh
MOCJIEIOBATEILHOCTH, B TOM YU CJIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEpUpPOBATh MOHATHSAMU: KOMIIEKCHOE YHCJIO, CONMPSIKEHHBIC
KOMILIEKCHBIE YK CIIa, MOIYJIh M apryMEHT KOMIUIEKCHOTO Yncia, hopma
3alMCH KOMIJIEKCHBIX YHceN (FeoMeTpruuecKas, TPUrOHOMEeTpruYecKas U
anredpanydeckas); yMETh IMPOM3BOIUTH apu(MeTHYECKUe IEeHCTBUS C
KOMIUJIEKCHBIMA ~ YHCJIAaMH; TPUBOJUTH TPUMEPHI  MCIOJBb30BAHUS
KOMILUIEKCHBIX YHCEJ; OMEPUPOBATh MOHATUAMM: MaTpula 2xX2 u 3x3,

OonpeACINTECIIb MaTPUIIBL, 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
MOHSATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMA YyPAaBHEHUNM M HEPABEHCTB, PaBHOCHIBHOCThb
YpPaBHEHHUM, HEpPaBEHCTB M CHUCTEM; YMEHME pelaTh YpaBHEHUs,
HEPaBEHCTBA M CUCTEMbl C IIOMOILBIO Pa3IUMYHBIX NPUEMOB; peIIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMbl C [apaMeTPOM; IIPUMEHSITH
YpaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJIsl PELICHUsS MaTeMaTHYECKUX

3a]1a4 U 3a]1a4 U3 pa3InyHbIX oOsacTeil HAayKu U peajbHON KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIMS, YETHOCTh (DYHKIHH,
MePUOANYHOCTh (DYHKIIUU, Or'PaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (YHKIUMHU, HanOoJbllee U HauMEHbIllee 3HaUCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HelpepbIBHAs (YHKIIUS, aCUMIITOTHI I'padurka
(GyHKUMH, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIMH, T€OMETPUYECKUN U
¢u3nyeckuii cMmbIca TNPOU3BOAHOM, IepBooOpa3Has, ONpeneaEHHbIN
UHTErpaJl; yMEHHE HaXOAWUThb ACUMNTOTHI Ipaduka (yHKLUUHU; yMEHue
BBIUUCIISITH  IIPOM3BOJHBIE CYMMBI, IPOM3BEACHUSA, YaCTHOIO U
KOMITO3UIIMKM (DYHKIMH, HAXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GyHKIMY; yMEHHE HAaXOJUTh MPOM3BOJHBIEC 3JIEMEHTapHBIX (QYHKIUI;
YMEHHME HCIIOJIb30BAaTh MPOU3BOJHYIO JJIA HCCIeNOoBaHUS (QYHKIU,
HAXOAUTh HaumOOJbIIME U HAUMEHbIINE 3HAYEHUsS (DYHKLUMN; CTPOUTH
rpauky MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaJIN3a; TPUMEHATH MPOU3BOJHYIO [JJIsI HAXOXKIECHUS HAWIY4YLIETo
pellleHUs] B NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX U

(bU3NYECKUX 3a/1a4ax; HAXOIUTh TUIOMIATU U 00BEMBI (DUTYP C ITOMOIIBIO




HUHTCIrpaja, NpuBOAUTE IMPUMEPBI MATEMATUYCCKOI0 MOACIUPOBAHUA C

MOMOIIBIO U (ppepeHnanbHbIX ypaBHEHUI

YMeHue omnepupoBaTh MOHATUAMHU: Tpapuk QyHKUUH, oOpaTHas
GyHKUMSI, KOMIO3uLUs (QYHKIUH, JUHEHHass (QyHKUMs, KBagpaTUyHas
byHKIMS, panuoHabHas byHKIHS, CTEeNeHHas byHKIMS,
TPUTOHOMETpUYECKHUE (QYHKIMHM, OOpaTHbIE TPUTOHOMETPUYECKHE
byHKIMM, TOKazaTenbHas W Jorapudmuueckas (QyHKIUU; yMeEHUE
CTpPOUTH T'paUKHU H3Y4YEHHBIX (DYHKIUH, BBINOJHATH NMPeoOpa3oBaHUS
rpaduKoB (pyHKIHHA, UCIIONB30BaTh IPa(QUKH I U3YUEHHS TPOI[ECCOB U
3aBUCUMOCTEH, MPU PEIICHUU 33Jad U3 JPYyTruX y4yeOHBIX MPEeIMETOB U
3aJja4 U3 peasbHOM HU3HH; BbIpakaTh (HOpMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOIB30BATh CBOMCTBA U rpaMKK (DYHKIMH I PEeLIeHU s
yYpaBHEHHH, 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
IIPOLIEHTHI, 1OJIU M YaCTH, Ha JIBU)KEHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3a/1a4i U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHAHCAMM); COCTAaBIATh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M UX
CUCTEMBI IO YCJIOBHUIO 3aJa4yd, UCCIEAOBATh IOJYYEHHOE PEIICHUE U
OLIEHUBATh MPABIONOJAO0HOCTh PE3YIbTATOB; yYMEHHUE MOJEIHPOBAThH
peanbHbIE CUTyallud Ha SI3bIKE MATEMATHUKH; COCTABIISTH BBIPAXKEHUS,
YpaBHEHMS, HEPAaBEHCTBA M HX CHUCTEMbl II0 YCIOBHIO 3ajadH,
UCCJIEIOBAaTh IOCTPOCHHBIE MOJAEINM C HCIOJIb30BAaHMEM araparta

anreOpbl, THTEPIPETUPOBATD MOJIYyUEHHBINH PE3yabTaT

YMeHue onepupoBaTh NOHATUSAMU: CpeAHee apupMeTHIecKoe, MeluaHa,
HauOosblllee U HaMMEHbIIee 3HaUEHUs, pa3Max, AUCIepChsl, CTaH1apTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHHE U3BJIEKATh, HHTEPIPETUPOBATD
nH(pOopMaIHIO, TPEICTABICHHYIO B Ta0IMLIaX, HA AUarpaMMax, rpadukax,
OTpPaX<arolllyl0 CBOMCTBA peabHbIX MPOLIECCOB U ABJICHUHN; MPEACTaBIATh
uHpopMaIMI0O C¢ TOMOIIBI TAOJNUII W JUarpamMMm; HCCIIEI0BaTh
CTAaTUCTUYECKHUE JaHHbIC, B TOM 4YHCJIE C NMPUMEHEHHEeM rpaduyeckux
METOI0B 1 3JIEKTPOHHBIX CPE/ICTB; rpaduyecKu UCCIIe10BaTh COBMECTHbBIE
HAOJIIOJIEHUs] C T[IOMOLIBI0 JHMarpaMM pacceuBaHHUs U JIMHEWH Oif

perpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIy4YaWHBIM ONBIT M CIy4aiiHOE
COOBITHE, BEPOSTHOCTh CIy4allHOTO COOBITHS, YMEHHE BBIYHCIISTH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TrpadUuueckux METOAOB; MPHUMEHSTh
(bopMyIBl CIOXKEHUS M YMHOXXEHHS BEPOSTHOCTEH, (opMyIy MOJIHOMI
BepOsATHOCTH, (hopMyny bepHysum, komOuHATOpHBIE (PaKTH U (HOPMYIIHI,
OLIEHUBATh BEPOSITHOCTH pEaNbHBIX COOBITUN; yMEHHE OIepPHpPOBAThH
MOHATHAMU: ClIydailHas BeEJIWYWHA, paCHpelesieHne BEPOATHOCTEM,
MaTeMaTU4YeCKOe OXKUJAHUE, AMCIEPCHs U CTAHJAPTHOE OTKJIOHEHUE
CIIy9aifHOW BEJIMYMHBL, (QYHKIMA paCHpeNesieHUss ¢ IUJIOTHOCTH
PaBHOMEPHOIrO, IIOKA3aTEIbHOTO W HOPMAJBHOIO  paCIpelelICHHUI;
YMEHHE MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pPACHPEACIICHUN I
pelieHus 3a7av; 3HAKOMCTBO C TIOHSATHUAMM: 3aKOH OOJBIIMX YHCE,
METOZbl BBIOOPOYHBIX HCCIENOBaHUI; yMEHHE NPUBOJUTH IPUMEPHI
MPOSIBJICHHUS 3aKOHA OONBIIMX YWCed B MPUPOIAHBIX U OOIIECTBEHHBIX
SIBJICHUSAX; YMEHUE OIepUpPOBATh MOHATUSMU: COUETAHUE, [IEPECTAaHOBKA,
YUCIIO COYETaHHWH, YHMCIO TMepecTaHOBOK; OuHOM HproToHa; ymeHue
MPUMEHSITH KOMOMHATOPHBIE (DaKThl M PACCYXKJICHHUS [IJIsl PEIICHUS 3a/1a4;
OLICHUBATH BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSATHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH MOJIyUEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh IMOHATHSAMHU: TOYKa, IMpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUMYMHA yIJa, IJIOCKAH yroll,
JOBYTPaHHBIM YroJ, TPEXTPAHHBIA Yroj, CKPEIIUBAIOLIMECS IIPSIMBIC,
MapaJuIeIbHOCTh U MEPHEHAUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH, Yrol
MEXAY IPSAMBIMH, YIOJl MEXKAY NPSIMOM M IJIOCKOCTBIO, YrOJl MEXAY
IJIOCKOCTAMM, PACCTOSIHUE OT TOYKH J10 INIOCKOCTH, PACCTOSHUE MEXIY
IPSAMBIMH, PACCTOSIHUE MEXY IUIOCKOCTSIMHM; YMEHUE UCI0JIb30BATh IIPU
peLIeHNN 3a/1a4y U3ydyeHHble (DAKThl U TEOPEMbl IJIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl OO0BEKTOB OKPYXKAIOIIEro MHpa; CTPOUTH
MaT€MaTUYECKHE MOJEIM C IIOMOINBI0O TIE€OMETPUYECKHX IOHATHN U

BCJIIMYUH, p€IIaTh CBA3aHHBIC C HUMHU MMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUAMHU: IUIOLIA/b GUIYpbI, 00bEM (UTYpBHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOIOIPAHHHUK, CEUEHUE MHOTOT'PAaHHUKA,
KyO, mapajenenunesn, mpusMa, nupamyaa, ¢urypa U IOBEPXHOCTh
BpallleHUs, IWIMHAP, KOHYC, map, cdepa, miomans chepsl, MIOMAIb
MOBEPXHOCTH MHUPAMUABI, MPU3MbI, KOHYCa, IMIUHIpA, 00BEM Kyoa,

MPSAMOYTOJIBHOIO Mapajuielienunena, MUpaMHuabl, TPU3MBI, LUIMHIPA,




KOHyCa, IIapa, pa3BépTKa NMOBEPXHOCTU, CEYEHUS KOHYCAa W LWIMHJpA,
NapajyiebHble OCH WM OCHOBAHMIO, CEYEHUE I1apa, IUIOCKOCTb,
Kacaromasicss ceppl, LUIUHApPA, KOHYCa; YMEHHE CTPOMTh CEYEeHHE
MHOTOTPaHHUKA, U300pakaTh MHOT'OI'PAaHHUKH, (PUTYPBI U TTOBEPXHOCTH
BpAILIEHUS], UX CEYEHUS, B TOM YUCJIE C IOMOIIBIO AJIEKTPOHHBIX CPENICTB;
YMEHHE IPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (PUTYp, CAMOCTOSATEIHHO
bopMyIHpOBaTh OMpEIeTIeHUsT N3ydaeMbIX (UTYD, BBIIBUTAaTh THIIOTE3bI
O CBOWCTBaxX W MpPU3HAKAX T€OMETPUUECKHX (GUTYP, 00OCHOBBIBATH WITH
OMpOBEpPrath MX; YMEHHE NPOBOJIUTH KJIaCCHPUKANHMIO QUTYp TIO
pa3IMYHBIM TPU3HAKAM, BBIMOJHITH HEOOXOJIMMBIE JOMOJHUTEIbHBIC

MOCTPOEHUS
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YMeHue omnepupoBaTh MOHATHUSAMHU: JBI)KEHHE B IPOCTPAHCTBE,
napajiedbHbId EPEHOC, CHMMETPHS Ha TUIOCKOCTH M B IIPOCTPAHCTRBE,
MOBOPOT, MpeoOpazoBaHue MOA00Us, MOMOOHBIE (GUTYpPHI; yMEHUE
pacrmo3HaBaTh paBHbIC W MOAOOHBIE (PUTYPBI, B TOM YHUCJE B MPUPOJIE,
UCKYCCTBE, apXHUTEKType; HCHOJIb30BaTh I'€OMETPHUECKHE OTHOIICHUS
[IPU PEICHUH 3a/1a4; HAXOAUTh T€OMETPUUECKHE BEININHBI (IJINHA, YTOJL,
TJI0Ia/1b, 00BEM) MPU PEIICHUH 3aJ1a4 U3 IPYTUX Y4eOHbIX MPEAMETOB U
W3 peajbHOW JKW3HHW; YMEHHE BBIYHCIISATH T'€OMETPHUYCCKHUE BEITUYHHBI
(nmuHaA, yroi, Iiom@ab, o0bEM, IUIOMIAAh MOBEPXHOCTH), MCIONb3YS
M3y4YeHHBbIE (OPMYIBI U METOJbI, B TOM YHCIIC: TUIOMAb TOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYCA, IUIHHIPA, TUIOMAIs chephl; 00BEM Kyda,
MPSIMOYTOJIBHOTO MapajvieNienumneaa, MUPaMUIbl, MPU3MBbI, TUIUHApA,

KOHYcCa, [I1apa; yMEHHe HaXOAUTh OTHOLIEHHE 00BEMOB MOJOOHBIX (GUTYD
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VYmenne OIICPUPOBATH MOHATUAMU: IPAMOYI'OJIbHAsA CUCTEMA KOOPAUHAT,
BEKTOpP, KOOPAWHATBI TOYKH, KOOpAWHATBHI BEKTOpPA, CymMMa BCKTOPOB,
MpOU3BCACHHUEC BCKTOpa Ha YHUCIO, Pa3JIOKCHHUE BCKTOpa I10 63.3I/ICy,
CKaJIIpHOC IIPOU3BCACHHUEC, BCKTOPHOC IIPOU3ZBCACHHC, YIOJI MCKIY
BCKTOpaMH; YMCHHC UCIIOJIb30BATb BCKTOpHBIﬁ u KOOpI[I/IHaTHHﬁ METOA
A1 peIICHUs TCOMCTPHUYCCKHUX 3aJad MW 3adad APYyrux y‘le6HbIX

IIPEIMETOB
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YMeHue BbIOMpaTh MOAXOMSIIMA METOJ JJIS PEIICHHS 3aJlauyu;
MOHMMAaHUE 3HAYMMOCTH MATEMAaTUKH B H3YYEHUU MPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIIECCOB W  SBJIICHUHM, YyMEHHUE pPacClo3HABATh

MMpOABJICHUE 3aKOHOB MATCMATHKU B HCKYCCTBC, YMCHUC IIPUBOIUTH




IIPUMEPBl  MAaTEMATHYECKUX OTKPBITUM PpPOCCUMCKOM H  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 Panmonanpuble ymcna. OOBIKHOBEHHBbIE W JIECATUYHBIC JpOOH, MPOLEHTHI,
. OeCcKOHEUHbIE TepHOIUIECKIE TPOOH
L3 ApudmeTnyueckuit KOpeHb HaTypajbHOU cTeneHu. JleficTBUS ¢ apupMeTHUECKUMHU
' 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 Jlorapudwm uncna. JlecsiTuuHbIC U HATypaJIbHbBIE JOTAPHUPMBI
HelictButenpHble uyncia. ApudmeTHdeckue omnepanuud ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOmk€HHBIE BBIYUCIICHHS, TPABWIA OKPYTJICHUS, TPUKUAKA M
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 M COBOKYITHOCTH YPaBHEHUHN U 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 [TpoMexXyTKH 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMyMbl 1 MUHUMYMBI (yHKIuud. HanGomnbinee M HauMeHblee 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 GyHKINU, UX CBONCTBA U IpapUKU
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 ApudmeTtnueckas u reoMmeTprueckas nporpeccuu. opMysa CI0KHBIX POIIEHTOB
4 Hauana maremaTnueckoro ananmsa
4.1 [TpousBoanas ¢pynkuuu. [IpousBoaHbIe 3MeMeHTapHbIX QyHKINN
[IpumeHeHne MPOM3BOAHOM K HCCIECIOBaHUIO (YHKIHWM HAa MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. HaxoxneHrne HanOobIIero ¥ HanMEHbIIero 3HaueHus: (GyHKIUU 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 MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIVIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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