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INOACHUTEJIBHAS 3AIINCKA

["eomeTpust sBIsIETCSI OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPETHETO OOIIEro
o0pa3oBaHusA, TaKk Kak o0O0ecrneurBaeT BO3MOXHOCTb M3YyYEHUS JUCLMILIUH
€CTECTBCHHO-HAYYHON HAMPaABICHHOCTH W MPEIMETOB TYMaHUTApHOTO IHKIIA.
[TockoabKy JIOTHYECKOE MBILILIEHUE, (POpMUpYEMOE MPH U3YyUEHUH 00y4JarOUUMUCS
NOHATUWHBIX OCHOB TE€OMETpPUH, MpPH J0Ka3aTeJIbCTBE TEOPEM M TOCTPOCHHH
[EMOYKH JIOTUYECKUX YTBEPKACHUN TIPU PEIICHUH T€OMETPUUECKHX 3a/1a4, YMEHHUE
BBIJIBUTaTh W OIpPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIONb3YIOTCA IIpU
peIlIeHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH (PU3MUYECKUX 3a/1a4.

[lenb ocBOeHMS MporpaMMbl yueOHOTro Kypca «l'eomeTpus» Ha yriayOonEHHOM
YPOBHE — Pa3BUTHE UHIUBUAYAIBHBIX CIOCOOHOCTEN 00YyJarOIMXCsl IPU U3yYEHUH
reOMEeTpUr, KakK COCTaBJIAIOIIEH IpeaMeTHoW obmactu «Marematuka U
nH(popMaTHKa» yepe3 odecreyeHrue BO3MOKHOCTH MTPUOOPETEHHS U UCTIONIb30BaHUS
Ooee ri1y0OKMX reOMETPUUECKUX 3HAHUN U IEUCTBUM, CIELM(PUUHBIX T€OMETPHUH,
¥ HEOOXOAUMBIX JUIS YCHEIIHOTO TPO(EeCCHOHATHLHOTO0 00pa30BaHUs, CBA3aHHOTO C
UCMOJIb30BaHUEM MATEMAaTHUKH.

[IpuopureTHBIMU 3aayaMu Kypca T€OMETpUM Ha YIriIyOJEHHOM YpOBHE,
PaCIIUPSIONIMMH U YCUIIMBAIOIIUMHU Kypc 6a30BOTO YPOBHSI, SIBISIFOTCSI:

paclIMpeHne NpeCcTaBIeHUs] O TEOMETPUM KaK 4acTU MHUPOBOW KYJIbTYpPbI U
(dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHH C OKPYKAIOIIIMM MUPOM;

dbopMupoBaHuEe MPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BOXHEUIINX MaTEeMaTHUYECKUX MOJENAX, MO3BOJIIOIIMX ONUCHIBATh U H3y4aTh
pa3HbIe ABJICHUS OKPYKAIOIIETO MUPA, 3HaHWE MOHITHIHOTO anmapara 1mo pa3aeny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpHH;

dbopmupoBaHue  yMEHHS ~ BIaJe€Th  OCHOBHBIMH  TIOHATHSMH O
IPOCTPAHCTBEHHBIX (PUTypax M HX OCHOBHBIMHM CBOICTBaMM, 3HAHHE TEOPEM,
GopMyl U yMeHUE UX IPUMEHATb, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJApTHBIE CIIOCOOBI PELICHUS 3a/ay;

dbopMupoBaHue yMEHUS paclo3HaBaTh Ha YEPTEKax, MOJAETSAX U B pEaIbHOM
MHUPE MHOTOIPAaHHUKM M Tejla BpallleHUs, KOHCTPYHPOBAaTb TI'€OMETPUUYECKHE
MOJIENH;

(¢opMupoBaHUE MOHUMAHUS BO3MOXHOCTU aKCHOMATUYECKOTO MOCTPOECHHMS
MaTeMaTUYeCKUX Teopui, (HOpMHUpPOBAHHE MOHUMAHHUS POJIM AKCHOMATHUKU IpPH
MIPOBEACHUN PACCYKACHUN;

dbopMupoBaHuE yMEHUS BIaJeTh METOJAaMH JI0Ka3aTElIbCTB U AJITOPUTMOB
peleHus, yMEHUS UX MIPUMEHSTh, IPOBOIUTH JI0Ka3aTeIbHBIC PACCYKICHUS B XOJI€
pellIeHUs] CTEPEOMETPUUYECKUX 3aJad U 3a7ad C IPAKTUYECKUM COACpKAHHEM,
(GopMUpOBaHUE TPEACTABICHHUS O HEOOXOAMMOCTH  JOKa3aTelbCTB  IIpU



000CHOBaHMU MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCMOMATUKHU B MIPOBEJICHUN
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHE © COBEPUICHCTBOBAHME WHTEIICKTYaJbHBIX M  TBOPYECKHX
CHocoOHOCTENW O0y4aroIMXcsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEAOBATEIbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATIHLHOM TPaMOTHOCTU, PEJICBAHTHOW TE€OMETPHH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaNbHBIX JKU3HCHHBIX CHUTYAIUSIX M MPH U3YYCHHH JIPYTHX
y4eOHBIX  MPEIMETOB, IMPOSBIECHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMSI PEAbHBIX CHUTYaIlMii, WCCIIEOBAaHUSA TOCTPOCHHBIX MOJENEH,
WHTEPIPETAIIUHU TTOJIYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «nmaccax sBisroTcsi:  «lIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHuss», «BeKToppl H  KOOPAMHATBHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHSTUSIMIY, PEJICBAHTHBIMHU T'€OMETPUH HA YIITyOIEHHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCUTCA KO BCEM COJEpXaTelbHBIM JMHUSM Y4eOHOro Kypca, a
dopMupoBaHUE  JOTMYECKUX YMEHHMH  pacmpenensercs He TOJIbKO  TI0
COJZIEpXKATENIbHBIM JIMHUSAM, HO U 10 rojgam odydenus. CoaepxaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOl padboueit
IPOrpaMMBbl, pACTIPEACTIEHHBIM IO TojaM OOYYeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUITHAIILHBIM BOIPOCAM 00yYarouecs
oOpaliajiucb ~ HEOAHOKPATHO. DTO TMO3BOJSET OPraHu3oBaTh  OBJIAJICHHE
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
coOJIroIeHeM MPUHITUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHHSI BKIIIOYATh B OOIIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONINXCs, pacIIupsis U yriyomusis
e€, 00pa3ys MpOoYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexoa kK U3y4eHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ychmoBus s auddepeHnManuu  O0Oy4eHHUsS, TMOCTPOCHUS
UHIUBUYATbHBIX 00pa30BaTEeNbHBIX MpoOrpaMMm, O0O€CleuuTh YriayOJEéHHOe
M3Yy4EHHE T€OMETPUH KaK COCTABIIIONIEH yueOHOro npeamera « MaTemMaTikay;

MOJITOTOBUTHh OOYYarOMMXCS K MPOJODKEHUI0 M3YYEHHS MaTeMaTUKH C
yuétoM BbIOOpa Oynyimied mnpodeccuu, obecreunBas MPEEMCTBEHHOCTb MEXIY
o01IUM U TTpo(PecCHOHAIBHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHoro kypca «l'eomerpusn»» Ha yYriyOJEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 xmacce — 102
yaca (3 Jaca B HefIeIN0).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyielibHble W CKpeuuBaronuecss npsMbie. [Ipu3HaKu CKpeMBaIONIUXCS
npsMbIX. [lapamienbHOCTh NPSIMBIX U TIJIOCKOCTEN B IPOCTPAHCTBE: MapalieIbHbIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
n IIockocTd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHUE, N300paKEHHE
¢uryp. OCHOBHBIE CBOWICTBa MapajjIeNbHOTO MNpOeKTUpoBaHUs. IM300paxkeHue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IIJIOCKOCTH, CBOMCTBA napajjIeIbHbIX IJIOCKOCTEH. [Ipocrenimme
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U INIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MPOCTPAHCTBE, NPSMbBIE MMAPAUICIBHBIE W MNEPHNECHAUKYJISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOopeMa O NPSMOU
NEPIEHANKYIIIPHON IIJIOCKOCTH. OpTroronansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT TIPSIMOM JI0 TIJIOCKOCTH, TIPOSKIIHS (PUTYPHI HA TUIOCKOCTh. [leprneHauKyasipHOCTD
IUIOCKOCTEU: MPHU3HAK MEPNECHAUKYJISPHOCTH ABYX IUIOCKOCTEH. TeopeMa O TpExX
MIEPIICHAUKYJISPaX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TUHENHBIM YroJl JIBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOIPAHHBIE YIJIbI.
CBoiicTBa MJIOCKUX YTII0B MHOTOTpaHHOro yriia. CBOKMCTBA MJIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIiia. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIa.

MHororpaHHuKu

Buapsl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yroipHas
Mpu3Ma, npsiMasi U HaKJIOHHAas MPU3Mbl, OOKOBasi ¥ MOJIHASL MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, MpsAsMOYTroJbHBIN MTapajsIeeuNe] U ero cBorcTra. Kparuaimue
NyTH Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Ounepa. IIpocTpaHcTBeHHas
teopema Iludaropa. Ilupamuga: n-yrojibHas nupamMujia, IpaBUiIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa peéOGep U OOKOBBIX TpaHeWd MPaBHIBHON MHUPaMUJIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: TpPaBWIbHAS MNpU3Ma W MpaBUJIbHAS MHPAMUIA,



IpaBWIbHAS TPEYTOJibHAS MUPAMKJIa U TPaBWIIbHBIN TeTpadap, ky0. [Ipencrasienue
O MPAaBWIbHBIX MHOI'OTPAHHUKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.

Bbluucnenne 31€eMEHTOB MHOIOIPAaHHHUKOB: pE&Opa, JMaroHallvd, YIJIbL.
[nomaas OOKOBOM MOBEPXHOCTH M TMOJHOM TMOBEPXHOCTU MPSMON TPHU3MBI,
II01Ia/1b OCHOBAHMI, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NPsiMOii Tpu3Mbl. [ Tnomans
OOKOBOW TOBEPXHOCTH U TMOBEPXHOCTU MPaBWIBHON NHUpaMUJIbl, TeOpemMa o
IJIOIIAM YCEYEHHON TUPAMUIBI.

CumMmeTpuss B TIPOCTPAHCTBE. JIEMEHTbl CHMMETPUM  INPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B TPaBUJIbHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJenuIiela, CUMMETPUS NPABUIIBHBIX IPU3M, CUMMETpPHS MPABUIbHOU
MTAPAMU/IBI.

BekTopbl M1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPBHl KOJUIMHEAPHBIC, COHAIIPABIICHHBIE W  IIPOTHBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIEHCTBUS ¢ BEKTOPAMHU: CIOKECHHE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBolicTBa clokeHHs BEKTOpPOB. CBOMCTBA YMHOXKEHHUS BEKTOpa Ha YHUCIIO.
IloHATHEe KOMIUIaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O pPa3lOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM.  IIpsAMoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpancTtBe. KoopanHatel BekTopa. CBsi3b MEXAY KOOPAMHATAMU BEKTOPA H
KOOpAMHATaMU TOYEK. YTOJN MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesa Bpalenust

[ToHsATHS: IWIMHAPUYECKAs IOBEPXHOCTh, KOHHUYECKAs TOBEPXHOCTb,
cepuueckass MOBEPXHOCTb, oOOpa3zyrole MmoBepxHocTed. Tena BpareHus:
[IJIMH/P, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxxenue chepsl
U TUTOCKOCTH, KacareJbHas IUIOCKOCTh K cdepe. M300pakeHre Ten BpallleHus Ha
iockocTH. Pa3Béprka nnnmuapa u konyca. Cummerpust cepsl U mapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
HOpsSMOYTOJIFHOTO Tapajvienienunesa M cieactBus u3 He€. OO0bEM mpsiMol U
HAKJIOHHOW MPU3MBI, HWJIMHIpPA, THpaMuabl 1 KoHyca. O0BEM mapa U I1apoBOTO
CeTrMEHTA.

KomOuHammu Ten BpamieHWss U MHOTOrpaHHUKOB. [Ipu3ma, BmmcaHHas B
IWIMHAP, ONWCaHHas OKojo mwimHapa. llepeceueHne chepsl u 1mapa c
iockocThio. Kacanme mapa u cdepsl miockocThio. [loHATHE MHOTOTrpaHHUKA,
OIMCAaHHOTO OKOJIO Cdepbl, cdepbl, BIUCAHHOM B MHOTOTPAaHHUK WM TEJO
BpAIIICHUSI.



[nomaas MOBEPXHOCTH IWIMHAPA, KOHYyca, TUIOMIAJb cepbl U €€ YacTei.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoOHeIX (uryp. IlpeobpazoBanue mopgoOus, romoreTus. Pemienue 3agad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPHUUECKUX METO/OB.

[locTpoeHue ceueHnii MHOIOIPaHHUKOB U T€J BPAIICHUS: CEYEHUs LIITUHAPA
(mapayienbHO W TEPIEHIUKYJISIPHO OCH), CEUYEeHHs KOHyca (IMapajieibHbIe
OCHOBAHUIO U MPOXOJSIIUE YePe3 BEPILNHY), CEUYEHUS 11apa, METOAbI IIOCTPOCHHUS
CEUEHMII: METOJ CJIEI0OB, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO MEpPEeHoca
CEKYILIEHN TIIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTBe. Onepannuu HaJ BEKTOpaMu. BEKTOpHOE yMHOXKEHHE
BeKTOpoB. (CBoiicTBa BEKTOPHOIO YMHOXeHHsS. IIpsMoyromnbHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopanHatel Bektopa. PaznokeHue BekTopa 1O
6a3zucy. KoopanHaTHO-BEeKTOPHBIA METOJ] IPU PEILICHUU T€OMETPUUYECKUX 3a/1a4.

JIBU:KEeHMSI B IPOCTPAHCTBE

JBuxenust mpocTpancTBa. OtoOpakeHus. J[BKeHUsT U PaBEHCTBO (uUryp.
OOmme cBOWCTBAa NBWKCHHWA. BuIbl [IBWKEHWIA: TapaUIeIbHBIA IEPEHOC,
LHEHTpalbHAsl CHUMMETpPHS, 3€pKaJbHAs CHUMMETpPHUSA, IMOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus monobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaxkaanckoe BociMTaHue:

c(OpMUPOBAHHOCTH T'PAXKAAHCKON MO3UIMK O0YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUIICKOr0 00IIeCTBa, MPEACTaBICHUE O MAaTEMaTHYECKUX
OCHOBAaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUM, MPOLEAYD
rpaXJIaHCKOTO  oOmiecTBa  (BBIOOPHI,  OMPOCHl M JIPYroe),  yMEHHE
B3aMMOJCICTBOBATh C COLHMAJIbHBIMM HWHCTUTYTaMHM B COOTBETCTBUH C UX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) naTpMoOTHYeCKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUICKUX MAaT€MaTUKOB U POCCUMCKON MaTEMAaTUYECKOW HIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEIEHHMSI, CBA3AHHOIO C IMPAKTUYECKUM
OPUMEHEHUEM JTOCTHUKEHUN HAYKU U AESITEIbHOCTHIO YUEHOTO, OCOZHAHHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOrO OYyAYILEro;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, paCCyXIECHUHN, BOCIIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3ju4YHbIX BUJI0B UCKYCCTBA;

5) pusuyeckoe BocmUTAHHE:

C(OPMUPOBAHHOCTh YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
UHTEpecax 3J0POBOro U O€30MacHOro 00pa3a KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE€ NMHUTaHHE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJIIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpyAY, OCO3HAHHWE LIEHHOCTH TpPYLOIIOOUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(PecCHOHATLHON  AESITENIbHOCTH,  CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPHIOKEHUSMH, YMEHHME COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI,
FOTOBHOCTb M CIHOCOOHOCTH K  MareMaTHU4eckoMy  oOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBJIECHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYpbl, TOHHMAaHHWE BIUSHUSA
COLIMATbHO-YKOHOMUYECKUX TMPOILIECCOB Ha COCTOSHUE MPUPOIHON M COIMATBHOMN
Cpelbl, 0CO3HAHME TJI00ATLHOTO XapaKkTepa dKOJOTHYECKUX MPoOIIeM, OpHUECHTAIIHS
HAa TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHWM JUIs pelieHHus 3adad B 00JacTH
OKpY>KaloIlel cpelibl, MIAaHUPOBAHWE TIIOCTYMKOB W OIICHKM WX BO3MOXKHBIX
MOCJEACTBUM [T OKPYXKAIOLIEH CPEbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHNE MATEMATHIECKOM
HayKU Kak chepbl yernoBeuecKon AesITENbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTHU
JUISL pa3BUTHS IUBWIM3ALMU, OBJIAJICHUE SI3bIKOM MAaTEMaTUKU U MaTEMaTHYECKON
KYJIbTYpOW KaK CPEJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO
Y UCCIIEIOBATEIbCKYIO AEITEILHOCTh UHINBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIC YHUBEpPCAJbHbIC Y4eOHbIEe NeHCTBHA

ba3oBble 1oruueckue AecTBUA:

BBISIBIISITh M XApPaKTEPU30BATH CYIIECTBEHHBIC IPU3HAKKM MaTEeMaTHYECKUX
OOBEKTOB, TMOHATHUM, OTHOIIEHUH MEXIYy MOHATUSAMH, (OPMYIUPOBATH
OTpeeNICHHs] MOHATHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALMU,
OCHOBaHUS JJ1s1 000OIICHHS U CPABHEHMSI, KPUTEPUU MTPOBOIMMOTIO aHATN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MOpeoOpa3OBBIBATE  CYXKICHUS:
YTBEpAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIISITD MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NIPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX, MpenaaraTb KpUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHJIYKTHBHBIX YMO3aKJIIOUYECHUH, YMO3aKJIIOUEHUN 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOATENIBHO J10KA3aTeJIbCTBA MaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MIPOTUBHOIO), BBICTPABATh APryMEHTALNIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMpATh crmoco0 perieHuss y4eOHOW 3adauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIICHUS, BBIOMpaTh HauOo0JIee MOAXOASIINMA ¢ YHETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBrbie ucciienoBaresbCKue 1eiicTBHUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynHpoBaTh  BOMPOCHI,  (QUKCHUpYIOIIHE  MPOTUBOpEYHE,  MpodIIEeMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuiecKoro oOheKTa, sIBJICHUS, Tpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEILHO (OPMYIMPOBATH OOOOINEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pA3BUTHUE MPOLECCa, a TAKKE BbIIBUIAThH
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH JACPUITUTH WH(DOpPMAIIUY, TaHHBIX, HEOOXOMAMMBIX JIJIT OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PAa3IMYHBIX THUIIOB, aHAJIH3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HHGOPMAIIUIO PA3THIHBIX BUAOB U (hOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudEeCcKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

OO0wmenne:

BOCHPUHHUMATh U (POPMYIIMPOBATH CYKJIEHHSI B COOTBETCTBUU C YCIOBUSIMHU U
LEeJIIMUA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHUS II0 XOJy peEUIeHUs 3a1ayH,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0/l OOCYXKICHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOU TEMBI,
npoOJeMbl, pelIaeMoil 3aladyd, BbBICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOMCK
pEelIeHUs, COIOCTABIATh CBOM CYXKIECHHUSA C CYXKICHUAMHU IPYTMX YYaCTHUKOB
auanora, oOHapyKUBaTh Pa3JIMYUe M CXOJACTBO MO3MIMM, B KOPpPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 33aa4d, HKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSTENLHO BbIOMpaTh (popMar BBICTYIUICHUS C Y4ETOM 3ajad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPcAJIbHbIE yUeOHbIE HelCTBUS
Camoopranmzanmus:



COCTaBJISITh IJIaH, aJlTOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCO0 pEIIeHUs ¢
y4€TOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C yU€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTP 0J1b, SMOIHUOHAJILHBIA MHTEJLJICKT:

BJIQJICTh  HABBIKAMHU  TIO3HABATEIbHOM  pedieKCuM  Kak  OCO3HaAHUS
COBEPIIAEMBIX JCHUCTBUIA U MBICIUTEIbHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJIETh
crocobamMu CaMOINpPOBEPKH, CAMOKOHTPOJIA TMpoIlecca M pe3ysbTara pelieHUs
MaTeMaTHUYECKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCHUTb KOPPEKTHUBHI B JCSATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, IAHHBIX,
HaWJICHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIM U YCIOBHIM, OOBSCHATH TIPUUHUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHJIMBUAYaJTbHOU
paboOThl TpW pemieHnH Y4eOHBIX 3aJad, MPUHUMATh IIEb COBMECTHOM
JIESITEeNbHOCTH, TUTAHUPOBATh OPraHU3AlMI0 COBMECTHOM paboOThI, pacCHpeneNsiTh
BU/JIbI pa0OT, IOrOBapUBATHCS, 00CYXKIATh MPOIIECC U pe3yIbTaT paboThl, 00001IAThH
MHEHHS HECKOJIbKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (00CyxkaeHUs, OOMEH MHEHU,
«MO3TOBBIE ITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh paOOThI U KOOPJAMHUPOBATH
CBOM JECHCTBHUS C APYTMMU YJI€HAMU KOMaH/Ibl, OEHUBATh KAU€CTBO CBOETO BKJIAJA
B OOmMMI TPOAYKT MO KpUTEpUAM, CHOPMYJIUPOBAHHBIM  yYACTHUKAMHU
B3aMMO/ICVICTBHSI.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYuTCs:

e CBOOOJHO OIEPUPOBATh OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPUU TIPHU
pEIIeHNH 33/1a4 Y MPOBEJICHUH MAaTEMAaTHUECKUX PaCCyX ICHUMH;

e TMPUMEHATh aKCHOMbBI CTEPEOMETPUM U CJEACTBUS U3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a/1a4;

e KJacCU(UIIMPOBATh B3aMMHOE PACHOJOKEHUE MPSIMBIX B MPOCTPAHCTBE,
MIJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh TOHSTHSMHU, CBS3aHHBIMH C YIJlaMd B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B TMPOCTPAHCTBE, MEXKIY MPSMOUA U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHITUSMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
NUpaMu/a, NPSIMOYTOJIbHBIN Napaienenumnes, Kyo);

e KiIaccHU(PUIMPOBATH  MHOTOIPAaHHHUKHM, BbIOMpas  OCHOBaHUA IS
KJ1accu(puKaImy;

e CBOOOJHO OMNEPUPOBATH TMOHATHSMH, CBSA3AHHBIMH C  CEYECHUEM
MHOT'OI'PaHHUKOB ITIOCKOCTBIO;

e BBINOJHATD napajienbHOE, LEHTPAIBHOE " OpPTOr OHAJIBHOE
MPOEKTUPOBaHKE (PUTYP HA IIIOCKOCTh, BHIIOJIHATH N300paxkeHus (Guryp Ha
IJIOCKOCTH;

e CTPOUTHb CEUEHMS] MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOIHSTh
(BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
NUPaMUJIa), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (POPMYIT;

e CBOOOJHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCh U TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUNIOCKOCTh CHMMETPHU (PUTYPBI;

e CBOOOIHO OINEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B ITIPOCTPAHCTBE;

e BBINOJIHATH JICUCTBHS HaJl BEKTOPAMU;

e pemarh 3aJadyd Ha JI0KA3aTeJIbCTBO MaTEMaTHYECKUX OTHOLICHHH U
HaXO0XJACHUE FT€OMETPUUYECKUX BETUUNH, TPUMEHSI U3BECTHBIE METO/IbI TPU
PELICHNH MaTEMaTUYECKUX 3aJa4 IOBBIIICEHHOIO W BBICOKOIO YpPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEUIINE TPOrpaMMHBIE CPEICTBA U  BJIEKTPOHHO-
KOMMYHHUKALIHOHHBIE CUCTEMBI ITPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPeOOPa30BbIBATh M HWHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, MpencTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TOJNyYEHHbIE 3HAHUS HAa TPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBATH pPEAJbHbIE CUTYallud, MPUMEHATh M3yYEHHBIE TOHSATHS B
mpolecce IMOMCKAa  pelIeHUs MaTeMaTU4yecku  chopMyaupoBaHHON
npoOJieMbl, MOJEIUPOBATh pealbHbIE CUTYyallMd Ha SI3bIKE T€OMETPUH,
MCCIIEIOBAaTh MOCTPOEHHBIE MOJENINA C MCIOJb30BAHUEM I€OMETPHUECKUX
HNOHATUA M TEOpeM, ammapara aiareOpbl, pelarb MPaKTHUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXJACHUEM F€OMETPUUECKUX BEIUYHH;

e HUMETh NpPEACTaBIEHUS 00 OCHOBHBIX JTalax pa3BUTUS I'€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa pa3BUTUS TEXHOJIOTUM.

K koniy 11 kiaacca oOydaronuics HayquTCs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOH,
KOHMYECKOM U c(epuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYEHHS;

OIEepPUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€JIAMU BPAILCHUS: LIUITUHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrmo3HaBaTh Tejia BpaiieHus (IWIMHAP, KOHYC, cdepa u 1map) u
OOBSICHATH CIIOCOOBI MOJTYYEHUS TEJl BpaILlCHUs;

KJIacCU(UUIUPOBATH B3aMMHOE PACIOJIOKEHUE CPepbl U MIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
O0BEMBI U TUIOMIAIA MOBEPXHOCTEW MHOTOIPAaHHUMKOB W TeJl BpalCHUS,
reOMETPUYECKUX TN C TPUMEHEHHEM (HOpMYIT;

CBOOOJTHO OMNEPUPOBATh MOHSATUSMHU, CBSI3aHHBIMH C KOMOMHAIMSMU TENl
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OIMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WUJIH TEJO
BpalllCHMUS;

BBIYKCIIATh COOTHOILIEHUS MEXIY IJIOAAIMU MOBEPXHOCTEW U 00bEMAMHU
MOTOOHBIX TEI;

n300pakaTh M3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIE) ILJIOCKUE
YEpTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUS TEJl BPALLICHMS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MPeoOpa30BbIBaTh HMHPOPMALHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpenCTaBICHHYIO Ha
YepTexax U pUCYHKAX;

CBOOOHO OMEPUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
peliaTh TeOMETPUICCKUE 3a7]a49H Ha BEIYUCIECHUE YTTIOB MEXKITY MPSIMBIMH U
IJIOCKOCTSAMH, BBIYMCIEHUE PACCTOSIHUN OT TOYKH /0 IIJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a MPHU PEILICHUU;
CBOOOJHO OMEpPUPOBATH TMOHATUSMHU, CBSI3aHHBIMU C JBU)KEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBIMOJIHATh HM300paXEHUS MHOTOTPAHHUKOB M TEJ BpalleHUS TIpU
MapajjieIbHOM  MEPEHOCE, UEHTPAIbHOWM CHUMMETPHUM, 3€PKaIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT NPSAMOH, Mpeodpa3zoBaHUsl IOJ00US;
CTPOUTh CEYEHUsI MHOTOTPAHHUKOB M TEJI BPALLEHUS: CEUCHMS LUIMHApA
(mapaymiensHO U MEePHEHUKYISIPHO OCH), CEUSHHS KOHYca (TapaJiiesibHbIe
OCHOBAHHUIO U MPOXOSIINE Yepe3 BEPUINHY), CEUSHUS 11apa;
UCIOJIb30BaTh METO/ABl MOCTPOCHUSI CEYEHWMH: METOJ| CJIEI0B, METOJ
BHYTPEHHET 0 IPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYIIEHN TUIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoOMEeTpUuecKre (aKThl ISl PEIICHUS] CTEPEOMETPHUUECKUX
3a/1a4, NPEANOJaraloluX HECKOJbKO IIAroB PELICHHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJlaHbl B SIBHOM U HESIBHOM (opMe;

pemare 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOILUCHUW U
HAXO0XJIECHUE T€OMETPUYECKUX BEIIMYUH;

MIPUMEHATh MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a1a4;

MIPUMEHSATH MOJIyYCHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATH, AHATTU3UPOBAThH
W OLICHMBATh pPEaJIbHbIE CUTYallMW, MNPUMEHSTh HM3YYCHHBIC TMOHSTHS,
TEOPEMBI, CBOWCTBA B IIPOLECCE IIOMCKA pELIEHHs MaTeMaTHU4EeCKU
c(OopMyTUPOBAHHONW TPOOJIEMBI, MOJIEIMPOBATh PEAbHBIE CUTyallMH Ha
A3bIKE T€OMETPUU, UCCIIEA0BATh IIOCTPOECHHBIE MOJIEIIN C UCITOIb30BAHUEM
rEeOMETPUYECKUX TOHATUH U TEOopeM, ammapara anreOppl, pelaTh
[PAKTUYECKUE 3aJa4yd, CBS3AHHBIE C HAXOXJICHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh MPEACTaBICHHUS] 00 OCHOBHBIX 3Tallax Pa3BUTHS T€OMETPHH Kak
COCTaBHOM 4acTH (yHIaMEHTA Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n MporpaMMsbl Bcero Konrponbbie | - Mpaxtirieckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 BBenenue B cTepeoMeTpHio 23 1
) B3auMHoe pacnosoxeHue NpsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IUIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHnmfyns[pHocn) MPSIMBIX U o5
TUTOCKOCTEH B TIPOCTPAHCTBE
VYriibl ¥ paccTosTHUS 16
MHororpaHHuKH 7
BekTops! B pocTpaHcTBE 12
3 HOBTOPGHH@, 0000IIleHNE U CUCTEMATH3AIIUS 5 5
3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 6 0




11 KUIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoasbnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
5 [ToBTOpEHUeE, 0606meH1:Ie u 15 1
CHCTEeMAaTU3aINs 3HAHWH
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay mMOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX Tl
6 JIBM>KEHUS 5 1
7 [ToBTOpEHUE, 0606meHI/UIe u 17 9
CHCTEeMAaTU3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne Hdara nu(ppoBbIE
Tema ypoka KonTpoabubie | IlpakTuuyeckue
n/n Bcero H3YYCHUS oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
OcHOBHbIE ITpaBUJIa N300paXKEHUs Ha
1 PUCYHKE MJIOCKOCTH, NTapalieIbHbIX 1 bubmmorexa [IOK
MPSMBIX (OTPE3KOB), CEPEIUHBI 04.09.2025 | https://clck.ru/3Fu3hF
oTpe3Ka
ITonsTus cTepeoMeTpuu: TOUKa,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
OCHOBHBIE MTPaBWJIa U300PAKEHUS HA buomorexa [IOK
2 P P 1 04.00.2025 | NES/CICKIUBFUSHE
PHUCYHKE IIJIOCKOCTH, MapaiiebHbIX .009. https:/lclck.ru/3Fu3g y
MPSMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka
ITonsTHs: nepeceKaromuecs
3 IJIOCKOCTH, MTEPECEKAIOIUECS 1 bu6moreka [IOK
npsMas ¥ IJI0CKOCTb; 08.09.2025 | https://clck.ru/3Fu3gr
HOJIyTIPOCTPAHCTBO
[TonaTus: nmepecekaromuecs
4 IJIOCKOCTH, TIepeceKaroImecs 1 bu6moteka [IOK
npsiMas ¥ IUI0CKOCTb; 08.09.2025 | https://clck.ru/3Fu3g h
MOJIyIIPOCTPAHCTBO
MHororpaHHHUKH, U300pakeHHe bu6morexa [IOK
5 MPOCTENINX MPOCTPAHCTBEHHBIX 1 https://clck.ru/3Fu3gF
11.09.2025
¢buryp, HeCcyIecTBYIOIUX 00 BEKTOB https://clck.ru/3Fu3g 2
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MHororpaHHUKH, H300paxKeHue

6 MPOCTEUINNX MPOCTPAHCTBEHHBIX bubmiorera LOK
15.09.2025 | https://clck.ru/3Fu3fX
buryp, HeCymecTBYIOIUX 00HEKTOB
7 AKCHOMBI CTEPEOMETPUH U TTEPBbIE bu6mmoreka [IOK
CJIEJICTBUS U3 HUX 15.09.2025 | https://clck.ru/3Fu3f]
3 AKCHOMBI CTEPEOMETPUH U TEPBBIE bubmoreka [IOK
CIIEACTBUS U3 HUX 18.09.2025 | https://clck.ru/3Fu3f3
AKCHOMBI CTEPEOMETPHUH U TTEPBBIE
cienctBus u3 HUX. Crocoosl
9 3aJjaHus IPSAMBIX U TJIOCKOCTEH B Bubmmorexa [IOK
22.09.2025 | https://clck.ru/3Fu3e
npoctpancTBe. O003HaAYCHUS
HNPSAMBIX U IJIOCKOCTEN
N300paxeHne ceueHni mupaMubl,
Ky0a U IPU3MBI, KOTOPBIC IIPOXOJIST
yepe3 ux péopa. M3obpaxenue
10 nelp))eceqegnﬂpnonyqe;l){blx Bu6mmorexa [IOK
. 22.09.2025 | https://clck.ru/3Fu3cp
IJI0CKOcTen. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU
[[BETAMH
N300pakeHne ceueHui TUupaMuibl,
Ky0a U mpU3Mbl, KOTOPbIE MTPOXOAST
yepe3 ux peopa. M3o0paxenue
11 nef)eceqeznﬂpnonyquimx bubmiorexa [IOK
N 25.09.2025 | https://clck.ru/3Fu3cp%20
iockocteid. PackpammBanue
MOCTPOCHHBIX CEUECHUN pPa3HBIMU
[[BETAMH
N300paxeHne cedeHnit mupaMubl,
12 Ky0a U mpU3Mbl, KOTOPbIE TPOXOAST Bu6mmorexa [IOK
29.09.2025 | https://clck.ru/3Fu3c

yepes ux pédpa. M3o0pakeHue
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MepeCceyeHusl MOJTyYEHHbBIX
IIocKocTen. PackpaivBanue
IIOCTPOECHHBIX CEUEHHUI PA3HBIMU
LBETaMHU

N300pakeHne ceueHui MupaMuIbl,

KY6a 1 IPU3MBI, KOTOPBIC ITPOXOIAAT

yepes ux péopa. M3o0pakeHue

13 MepPeCeUeHHUs MOTyYEeHHBIX bubmorexa [IOK
N 29.09.2025 | https://clck.ru/3Fu3c
iockoctei. PackpammiBanue
MOCTPOEHHBIX CEUEHUN pa3HBIMU
[[BETAMH

14 Mertop cnenoB il MTOCTPOCHUS bubmmorexa [IOK
ceueHuit 02.10.2025 | https://clck.ru/3Fu3c
Meron cnenoB it OCTPOECHUS

15 ceqeﬂiﬁ. CIIZOﬁSTBa nepfceqeﬂuﬁ bubmmorexa [IOK

N 06.10.2025 | https://clck.ru/3Fu3c
MPSIMBIX U TIOCKOCTEN
Merton cienoB sl MOCTPOCHUS
16 cequJII/Iﬁ. CioﬁlclTBa HepepcequHﬁ bubmiorexa [OK
. 06.10.2025 | https://clck.ru/3Fu3b
MPSIMBIX U TUIOCKOCTEH
[Toctpoenue ceueHunii B mupamu/ie,

17 KyOe 1mo TpéM ToukaM Ha pEdpax. bu6motexa [IOK
Co3znaHue BBIHOCHBIX YEPTEXKEH U 09.10.2025 | https://clck.ru/3Fu3b
3aIKCh MIaroB MOCTPOCHHUS
ITocTpoeHue ceueHuii B mupaMue,

18 Ky0Oe 1o TpéM Toukam Ha péOpax. bu6mmorexa LIOK
Co3znanue BBIHOCHBIX YEPTEXKEH U 13.10.2025 | https://clck.ru/3Fu3ai
3aIHCh IarOB IMOCTPOCHHUS

19 [TocTpoeHue ceuenuii B mupamuie, bu6morexa [IOK
KyOe 1o TpéM Toukam Ha péOpax. 13.10.2025 | https://clck.ru/3Fu3ai
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Co3naHne BBIHOCHBIX YEPTEXKEN U
3aIlUCh L1aroB MOCTPOCHUS

ITocTpoeHue ceueHmii B mupaMue,
KyOe 1o TpéM Toukam Ha péOpax.

but6mmoreka [JOK

20 Co3znanue BBIHOCHBIX YEPTEXEH U 16.10.2025 | https://clck.ru/3Fu3ai
3aMKCh IIaroB MOCTPOCHUS
IToBTropenue nmnanumerpun: Teopema

21 0 MPOTMOPIIUOHATBHBIX OTPE3Kax. bubmorexa [TOK

20.10.2025 | https://clck.ru/3Fu3a

[TonoGue TpeyronbHUKOB
[ToBTOpenune nuanumerpun: Teopema
Menenas. PacyeTsl B cedeHusX Ha

22 BBIHOCHBIX uepTexax. Mcropus bubmiorexa [IOK

20.10.2025 | https://clck.ru/3Fu3a

pa3BUTHS IUIAHUMETPUU U
CTEpPEOMETPUH

93 KonTtponpsHas pabota "Akcuomsl bu6mmoreka [IOK
crepeometpun. Ceuenus" 23.10.2025 | https://clck.ru/3Fu3Zn
B3aunMHoe pacrionokeHue npsMbIX B
npoctpaHcTBe. CKpeIrBaronecs

24 npsimble. [IpusHaku bubmmorexa [IOK
CKPENIMBAIOIINXCS TPSIMBIX. 03.11.2025 | https://clck.ru/3Fu3Z
[TapannensHble psiMbIE B
MIPOCTPAHCTBE
Teopema o CyIIeCTBOBaHUH U
€IMHCTBEHHOCTH IPSIMOH

25 NapajuieaIbHON JaHHOHN MPSIMOMH, bu6mmorexa LIOK
MPOXOJIAIIEH Yepe3 TOUKY 03.11.2025 | https://clck.ru/3Fu3Z

MPOCTPAHCTBA U HE JIe)KaIllel Ha
JlaHHOH npsMoi. Jlemma o
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NEPECCUYCHUU MapauICIIbHbIX
MMPAMBIX ITJIOCKOCTBIO

[TapannenpbHOCTh TpEX NPSMBIX.
Teopema o TpEX mapanaenbHbIX

but6mmoreka [JOK

26 npsmeix. Teopema o 06.11.2025 | https://clck.ru/3Fu3Y
CKPENIMBAIOIINXCS TTPSIMBIX
[TapannenbHOE MPOEKTUPOBAHUE.

OCHOBHBIE CBOMCTBA apaIJICIHHOT O
27 npoekTupoBanus. M3o0paxenue bubamorexa LIOK
. 10.11.2025 | https://clck.ru/3Fu3yY
pasHbIX Uryp B mapamienabHOR
MIPOEKITNHU
EHTpaJibHasI MPOEKIUsA. YTOI C
28 i_E)Hal'II)paBJIeHHLII)MI/I :FOpOHaMI/I. bubmiorexa [IOK
10.11.2025 | https://clck.ru/3Fu3X
Yroa Mexay npsiMbIMU
3agaun Ha 0Ka3aTeIbCTBO U

29 HCCIICIOBAHHE, CBS3aHHBIC C bu6moreka [JOK
pacnoioKeHUEM MPSIMbIX B 13.11.2025 | https://clck.ru/3Fu3X
MIPOCTPAHCTBE
[TonsTHSA: NapamIeabHOCTh IPIMON U
IJIOCKOCTHU B ITPOCTPAHCTBE.

30 [Ipu3Hak mapamieabHOCTH TPAMON U bu6motexa [IOK
mockoctu. CBoOMCTBA 17.11.2025 | https://clck.ru/3Fu3wW
napajieIbHOCTU MPSAMOHN U
MJIOCKOCTHU
I'eomeTpuueckue 3a7aun Ha
BBIYHCIICHUE U J10KA3aTEIbCTBO,

31 CBSI3aHHBIE C MMAPAJIICTBHOCTHIO buomorexa [IOK

17.11.2025 | https://clck.ru/3Fu3W

MPSIMBIX U MIJIOCKOCTEN B
IPOCTPAHCTBE
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ITocTpoenue cedenus, NpOXOAAIErO
yepe3 JaHHYIO IPSMYIO Ha YepTexe

Bbu6morexa IIOK

32
Y TIapaJIJIeIbHOTO JPYTOM MpsSMOH. 20.11.2025 | https://clck.ru/3Fu3wW
Pacuér oTHOIIEHMIT
[TapannenbHas npoekuus,
[IPUMEHEHUE IS TIOCTPOECHUS
33 CS‘ICHI/Iﬁ K 6; U T1a aﬁenemme)]a bubmotexa [IOK
Y P ' 24.11.2025 | https://clck.ru/3Fu3V
CBoiicTBa mapayuienenumneaa u
MIPU3MBI
[TapannenbHbIE MIIOCKOCTH.
34 [Tpu3zHakyu napauIenbHOCTH ABYX bubmorexa LIOK
P 1ap 4 24.11.2025 | https://clck.ru/3Fu3V
[UIOCKOCTEN
Teopema o napanienbHOCTH U
€JIMHCTBEHHOCTH IIJIOCKOCTH,
35 MIPOXOOSIIEN Yepe3 TOUKY, HE Eubmorexa HOK
POXOANIEH Hep 4 27.11.2025 | https://clck.ru/3Fu3V3
TPUHAIISKAIITYIO TAHHON TIJI0OCKOCTH
U CIEACTBUS U3 HEE
CaoiicTBa napaienbHbIX
TUIOCKOCTEH: O MapajuieIbHOCTH
36 OPSAMBIX [1EPECEY EHUS [IPU Bubmorexa HOK
p P P 01.12.2025 | https://clck.ru/3Fu3U
MePEeCEUCHNUHN ABYX MapauIeTbHBIX
IIJIOCKOCTEN TPETher
CBoiicTBa mapaiebHbIX
IJIOCKOCTEH: 00 OTpe3kax
napauieabHBIX MPAMBIX,
37 3aKJIFOYEHHBIX MEXK bubmmorexa LIOK
Y 01.12.2025 | https://clck.ru/3Fu3U

nmapajuiCJbHbBIMU ITJIOCKOCTAMU; O
[IEPECEUCHUN NIPSIMOH C IBYMsI
napauiCJIbHbIMU IJIOCKOCTIAMU
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[ToBTOpenue: Teopema Iludaropa Ha

bu6morexa IIOK

38 MJIOCKOCTH 04.12.2025 | https://clck.ru/3Fu3yU
39 [ToBTOpEHUE: TPUTOHOMETPUS bu6mmoreka [IOK
IPSMOYTOJILHOTO TPEYTr OJIbHUKA 08.12.2025 | https://clck.ru/3Fu3Tf
40 CaoiicTBa Ky0a U IPSMOYTOJILHOTO bubmmoreka [{OK
napajuiesenunena 08.12.2025 | https://clck.ru/3Fu3s
41 Brrumcienue 1uH OTPE3KOB B KyOe bu6moreka [IOK
U IPSIMOYT'OJILHOM TIapaJlJIeIICIIHIIC IC 11.12.2025 | https://clck.ru/3Fu3s
IlepnieHIMKYJISIPHOCTD IPSIMOU U
42 mockoctu. ITpusnak bu6muotexa LIOK
HepHeHANKYJIIPHOCTU PIMOU U 15.12.2025 | https://clck.ru/3Fu3s
IJIOCKOCTH
[TepneH UK yIIpHOCT NPAMON U
43 miockoctu. [Tpu3nak bu6morexa [IOK
MIEPIIEHAUKYJIIPHOCTH MPSIMON U 15.12.2025 | https://clck.ru/3Fu3s
TJIOCKOCTH
TeopeMa o CyniecTBOBaHUHU U
CIMHCTBEHHOCTH TPSIMOH,
44 MPOXOASLIEH Yepe3 TOUKY bubmioreia LIOK
. 18.12.2025 | https://clck.ru/3Fu3R
MPOCTPAHCTBA ¥ MEPIIEHIUKYISPHON
K TUTOCKOCTH
45 [lnockocTy U nepreH UKy s pHbIE bu6motexa [IOK
UM TIpSIMbIE B MHOT OTpaHHUKAX 22.12.2025 | https://clck.ru/3Fu3R
46 [1mockocTn U neprneHAnKyJIspHbIe bubmmorexa [{OK
UM TPSIMbIE B MHOT OIpaHHUKAX 22.12.2025 | https://clck.ru/3Fu3R
[leprieH UK yNsp U HAKJIOHHASL.
47 HolszojHHz nell))HeH;[HKmepa u3 bubmmorexa [IOK
25.12.2025 | https://clck.ru/3Fu3pP

TOYKH Ha MMPIAMYHO
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IlepnieHiMKYIISIp M HAKIIOHHAS.

Bbu6morexa IIOK

48 Hoerpoerite meprier iy npa ws 12.01.2026 |  https://clck.ru/3Fu3p
TOUYKH Ha MPAMYIO
49 Teopema o Tpéx nepreHIuKyIsIpax bu6mmoreka [IOK
(mpsimast 1 oOpaTHas) 12.01.2026 | https://clck.ru/3Fu3N
50 Teopema o Tpéx NnepneHIuKyIsIpax bubmoreka [IOK
(mpsimast 1 oOpaTHast) 15.01.2026 | https://clck.ru/3Fu3N
51 Yron Mex1y CKpelnBarOImUMUCS bu6motexa [IOK
MPSMBIMH 19.01.2026 | https://clck.ru/3Fu3N
[Touck mepneHANKYISIPHBIX MPSIMBIX
52 c HOMomLI:O nepne}rlmnlzcynﬂpHilx butamorexa LIOK
. 19.01.2026 | https://clck.ru/3Fu3N
IJIOCKOCTEN
53 OpToroHanbHOE IPOCKTUPOBAHUE bubmiorexa [IOK
22.01.2026 | https://clck.ru/3Fu3M
[Toctpoenue ceuenuit Kkyoda, mpu3MBbl,
54 MPaBWJIBHOW MU PAMUIBI C TOMOIIBIO bubmorexa HOK
. 26.01.2026 | https://clck.ru/3Fu3M
OpPTOTOHAJHLHOM MPOEKIIUH
IToctpoenue ceuenuit kyoda, mpu3Msbl,
55 MPaBWJIBHOW MU PAMUBI C ITOMOILIBIO bubmiorexa LIOK
. 26.01.2026 | https://clck.ru/3Fu3Lh
OpPTOTOHAJILHOW MPOEKLIUU
CuMMeTpus B IPOCTPAHCTBE
56 OTHOCHUTEIBHO TJIOCKOCTH. bu6mmoreka [JOK
[TnockocTu cummerpuii B 29.01.2026 | https://clck.ru/3Fu3L
MHOTOT'paHHHUKAX
[Ipu3Hak neprnesauKyJIspHOCTH
57 H}ilMOfI Hu HJI;)OCKSCTHyKaII: CIICICTBHE bubmrorexa LIOK
02.02.2026 | https://clck.ru/3Fu3K

CUMMETPHUH
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HpaBI/IJ'II)HI)IC MHOTI'Or'paHHHUKHU.

58 Pacuér paccTossHUl OT TOYKH 10 Bu6mmorexa [IOK
P A 02.02.2026 | https://clck.ru/3Fu3K
TUIOCKOCTH
[TpaBHIIbHBIC MHOTOT PAHHUKH.
59 Pacuér paccrossHuil OT TOYKH 10 bubmorexa HOK
P 8 05.02.2026 | https://clck.ru/3Fu3K
IIOCKOCTH
Crnoco0BbI Oy CTUTh
60 MIEPIICHAUKYJISIPBl: CUMMETPHS, bubmotexa IIOK
CABUT TOYKH IO MapaijiebHON 09.02.2026 | https://clck.ru/3Fu3J
IPSAMOI
61 CnBur no HemapauieIbHOU MPSIMOH, bubmmoreka [IOK
W3MCHEHHUE PacCTOSHUI 09.02.2026 | https://clck.ru/3Fu3J
Kontponphas pabora "B3aumuoe
62 ACIOJI0KCHHUE TIPSIMBIX 1 bubmorexa HOK
P HHE TP . 12.02.2026 | https://clck.ru/3Fu3]
TUIOCKOCTEH B IPOCTPAHCTBE
[ToBTOpEHUE: YTOI MEXKIY MPIMBIMH
63 Ha MJIOCKOCTH, TPUTOHOMETPHUSI B bu6moreka [JOK
MIPOU3BOJILHOM TPEYTOJIbHUKE, 16.02.2026 | https://clck.ru/3Fu3H
TeopeMa KOCHHYCOB
[ToBTOpEHUE: yron Mex
64 CKpe EIBaIO i/mcs[ I f[ll\}/]IbIMI/I B bubmorexa [IOK
PETIHBAION P 16.02.2026 | https://clck.ru/3FusHj
MIPOCTPAHCTBE
['eomeTpryecKre METOIBI
65 BBIYMCIICHUS yIjIa MEXKAY IPSIMBIMU bubmiorexa [IOK
Y Ay TP 19.02.2026 | https://clck.ru/3Fu3H
B MHOI'OIPaHHHKAX
66 JByrpanHslii yroy. CBOWCTBO bu6mmoreka [IOK
JMHEWHBIX YTJI0B JBYTPaHHOIO yTia 26.02.2026 | https://clck.ru/3Fu3G
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[leprieH UKy PHBIE TIIIOCKOCTH.

67 CBolicTBa B3aHMHO bubmorexa LIOK
. 26.02.2026 | https://clck.ru/3Fu3G
NEPIEHTUKY IS PHBIX TIOCKOCTEH
[Tpu3HaK neprneHanKyIIPHOCTH
IUTOCKOCTEH; TeopeMa O PSIMOit
68 [IepEeCEeUEHNs ABYX INIOCKOCTENR Bubmorexa LIOK
p ABY ! 02.03.2026 | https://clck.ru/3Fu3G
MEPIICHIUKYIIPHBIX TPEThEH
[UIOCKOCTH
ITpssMoyronsHEINA apauIeIeTuIIeI;
69 K p6' I/I3}1\,/Ire eHUs CB(I))ﬁCTBa " Bubmrorexa HOK
Yo, p ’ 02.03.2026 | https://clck.ru/3Fu3G
PSMOYTOJILHOTO Mapajuieenueia
Teopema o nuaroHaniu
70 NPAMOYTOJILHOTO Mapasieienuneaa Bubmorexa HOK
ey ap 8 05.03.2026 | https://clck.ru/3Fu3F
U CIIEICTBUE U3 HEE
CrepeoMeTpUyuecKre U MPUKITATHBIE

71 3a/1a4M, CBSI3AHHBIE CO B3AMMHBIM bubmmorexa [JOK
PacmoIOKEHUEM TPSIMBIX U 09.03.2026 | https://clck.ru/3Fu3F
[UIOCKOCTH
I1 :

72| upswote, napanemsime nockocT BuGmiotera LIOK

PAMBIS, T1ap 09.03.2026 | https://clck.ru/3Fu3F
CTaHJIAPTHBIX MHOTOrPAaHHHKAX
[Tapa mapamieabHBIX IUIOCKOCTEH Ha
CKPEILMBAIOIIMXCS IPSAMBIX,

73 alc)c:j)ﬂHneL;emn ’ bubmorexa HOK
P y 12.03.2026 |  https://clck.ru/3Fu3Ei
CKPEIIMBAIOIIUMHKCS TPSIMBIMH B
MPOCTBIX CUTYaIUAX
PaccrosiHEE OT TOYKH J10 IIOCKOCTH,

74 ACCTOSIHUE OT IIPSAMOI 10 Bubmorexa HOK
P pAMon X 16.03.2026 |  https://clck.ru/3FU3E

INJIOCKOCTH
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Beruucienne paccTosSHUN MEXAY
CKPEILMBAIOIIUMHUCS IPIMBIMU C

Bbu6morexa IIOK

& MTOMOIIBIO MEPIIEHIUKYIISIPHOM 16.03.2026 | https://clck.ru/3FU3E
IUIOCKOCTH
TpéxrpaHHbIli yroi, HEpaBeHCTBA
76 JUIsl TPEXTpaHHbIX yriioB. Teopema bu6moteka [IOK
[Tucdaropa, TeopeMbl KOCHHYCOB U 19.03.2026 | https://clck.ru/3Fu3D
CHHYCOB JIJIsl TPEXTPAHHOTO YyIJIa
77 DneMeHThI CheprUUeCcKOi TeOMETPHH: bubmmorexa [IOK
reojie3nuecKre JMHUM Ha 3eMiie 30.03.2026 | https://clck.ru/3Fu3D
78 KonTponbHas padbora "YTiisl u bu6motexa [IOK
paccTostHuS" 30.03.2026 | https://clck.ru/3Fu3D
79 Cucrematusanus 3HaHHI bubmmorexa [{OK
"MHOrorpaHHUK U €ro 3J1eMeHTh!" 02.04.2026 | https://clck.ru/3Fu3D
80 [Mupamuga. Buasl nupamu. bu6morexa [IOK
[TpaBunbHas TUpaMua 06.04.2026 | https://clck.ru/3Fu3D
81 ITpuzma. I1psimast 1 HakJIOHHaA bu6moteka [IOK
npusMmbl. [IpaBunpHas npuzma 06.04.2026 | https://clck.ru/3Fu3C
[IpsMoit mapaiienenune,
82 H;)HMoyFOHSHBIﬁ napaﬂnjﬂennnen Bubmuorexa [IOK
’ 09.04.2026 | https://clck.ru/3Fu3C
KyO
83 Belykiibie MHOIOIpaHHUKH. bubmuotexa LIOK
Teopema Diinepa 13.04.2026 | https://clck.ru/3Fu3C
BrImykiibie MHOTOT paHHUKH.
84 Teopema Diinepa. [IpaBuibHbIC U bubmmorexa [IOK
13.04.2026 | https://clck.ru/3Fu3B
MOJTYIPaBUIIbHbIE MHOT OT'pPaHHHUKH
85 KontponeHas pabora bu6mmoteka [IOK
"MHororpaHHuKn" 16.04.2026 | https://clck.ru/3Fu3Bh
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Ilonsatue BCKTOpA Ha MJOCKOCTU U B

bu6morexa IIOK

86
MIPOCTPAHCTBE 20.04.2026 | https://clck.ru/3Fu3A
but6mmoreka [JOK
87 Cymma BeKTOpOB 20.04.2026 | https://clck.ru/3Fu39
but6moreka [JOK
88 Pasnocth BekTopos 23.04.2026 | https://clck.ru/3Fu39
89 [IpaBsuio napajuienenumnena bubmmorexa LHOK
P P A 27.04.2026 | https://clck.ru/3Fu3s
90 VMHOXeHHEe BEKTOpa Ha YHUCIIO bubmorexa HOK
p 27.04.2026 | https://clck.ru/3Fu37
PasznokeHue BEKTOpa 1Mo 06a3ucy Tpéx
91 BEKTOPOB, HE JISKALIUX B OIHOU bubmorexa HOK
POB, HiX B o1 30.04.2026 | https://clck.ru/3Fu36t
[LUIOCKOCTH
92 CkaJsIpHOE IIPONU3BEIECHIE bubmorexa HOK
PHOC TIPOH3BEA 04.05.2026 | https://clck.ru/3Fu36
93 Boruncnienue yria Mexay BEKTOpamMu bu6morexa [IOK
B IIPOCTPAHCTBE 04.05.2026 | https://clck.ru/3Fu35
94 [Ipocreiinue 3a1aun ¢ BEKTOpaMu bubmorexa HOK
P A P 07.05.2026 | https://clck.ru/3Fu33
95 [Ipocreiinue 3a1aun ¢ BEKTOpaMu bubmiorexa LIOK
P A P 11.05.2026 | https://clck.ru/3Fu33
96 IIpocreiiiue 3agaun ¢ BEKTOPAMU bubmrorexa LIOK
P A P 11.05.2026 |  https://clck.ru/3Fu33
97 IIpocreiinre 3a1a4u ¢ BEKTOPaMu Enbmorexa HOK
P A P 14.05.2026 | https://clck.ru/3Fu33
98 O06o0mIeHne U CUCTEMaTH3AIUS bubmmorexa [{OK
3HAHUN 18.05.2026 | https://clck.ru/3Fu32



https://clck.ru/3Fu3A
https://clck.ru/3Fu39
https://clck.ru/3Fu39
https://clck.ru/3Fu38
https://clck.ru/3Fu37
https://clck.ru/3Fu36t
https://clck.ru/3Fu36
https://clck.ru/3Fu35
https://clck.ru/3Fu33
https://clck.ru/3Fu33
https://clck.ru/3Fu33
https://clck.ru/3Fu33
https://clck.ru/3Fu32

99 O0o001IeHNE U CHCTeMaTH3AIUS 1 but6mmoreka [JOK
3HaHUH 18.05.2026 | https://clck.ru/3Fu32
but6mmoreka [JOK
100 Hrorosas KoHTpOLHas padora 1 21.05.2026 | https://clck.ru/3Fu32
but6moreka [JOK
101 Hrorosas KoRTpOEHAA padoTa 1 25.05.2026 | https://clck.ru/3Fu32
102 O0o001IeHNEe U CUCTeMaTH3aIUs 1 bubmmoreka [IOK
3HAHUH 25.05.2026 | https://clck.ru/3Fu32
OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://clck.ru/3Fu32
https://clck.ru/3Fu32
https://clck.ru/3Fu32
https://clck.ru/3Fu32

11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero H3Yy4YCHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
[ToBTOpenue temsl "KoopauHaTsl
1 BEKTOpa Ha IJIOCKOCTH U B 1 Bubmmorexa [IOK
P ‘ 03.09.2026 |  https://clck.ru/3Fusi7
IPOCTPaHCTBE
) IToBTOopenue temsl "CkajsipHOE 1 bubmotexa LIOK
MIPOU3BENICHIE BEKTOPOB" 03.09.2026 | https://clck.ru/3Fu3iQ
3 [ToBTOpenue Tembl "Brruncienue yria 1 bubmmoreka [IOK
MEX1y BEKTOpaMHU B MPOCTPaHCTBE" 07.09.2026 | https://clck.ru/3Fu3iQ
[ToBTOpenue TeMsl "Y paBHEHHE
4 MPSAMOi, POXOAsSLIeH uepes 1Be 1 Bubmiorexa [OK
PAVIOH, TPOXOITIER Hepes A 07.09.2026 | https:/fclck.ru/3Fu3js
TOYKHU
5 YpaBHEHUE NIJIOCKOCTH, HOPMaJlb, 1 bu6moTteka [JOK
yYpaBHEHHE IJIOCKOCTH B OTPE3Kax 10.09.2026 | https://clck.ru/3Fu3jN
6 YpaBHEHME TIIIOCKOCTH, HOPMAJIb, 1 bubmmorexa [IOK
ypaBHEHHE INIOCKOCTU B OTpe3Kax 14.09.2026 | https://clck.ru/3Fu3jN
7 BekTopHoe npou3BeneHme 1 Bubmmorexa [IOK
P P A 14.09.2026 | https://clck.ru/3Fu3jo
3 JIuHeliHble HEpaBEHCTBA, IMHEHHOE 1 bu6motexa LIOK
[IpOrpaMMHpPOBaHNE 17.09.2026 | https://clck.ru/3Fu3kK
9 Jlunelinple HEpaBEHCTBA, JIMHEHHOE 1 bu6mmorexa [IOK
MPOrpaMMHpPOBaHUE 21.09.2026 | https://clck.ru/3Fu3kK
10 AHaJIMTHYECKHE METOIBI pacyéra yriia 1 bubmmorexa [{OK
MEX]ly IPSMBIMU B MHOTOT paHHUKAX 21.09.2026 | https://clck.ru/3Fu3ke



https://clck.ru/3Fu3i7
https://clck.ru/3Fu3iQ
https://clck.ru/3Fu3iQ
https://clck.ru/3Fu3j5
https://clck.ru/3Fu3jN
https://clck.ru/3Fu3jN
https://clck.ru/3Fu3jo
https://clck.ru/3Fu3kK
https://clck.ru/3Fu3kK
https://clck.ru/3Fu3ke

AHaJIMTHYECKHE METOIBI pacyéra yriia

bu6morexa IIOK

1 MY THIOCROCTAMI B 24.09.2026 | https:/iclck.ru/3Fuske
MHOTOTPaHHUKAX

12 dopmya pacCTOSHUS OT TOYKH 70 bu6mmoreka [JOK
MJIOCKOCTH B KOOpAMHATAX 28.09.2026 | https://clck.ru/3Fu3mE

13 Haxoxnenue paccTossHUii OT TOYKH 10 bu6moreka [JOK
IJIOCKOCTH B Ky0e 28.09.2026 | https://clck.ru/3Fu3mY

14 Haxoxnenne paccTosHuN OT TOYKHU J0 but6mmoreka [JOK
TJIOCKOCTH B TIPaBUJILHOM MTUPaMHUJIC 01.10.2026 | https://clck.ru/3Fu3mY

15 KonTtponbHas pabora "Ananutuueckas bu6muotexa LIOK
reometpus"” 05.10.2026 | https://clck.ru/3Fu3myY

16 CeueHust MHOT OTPAaHHHUKOB: bu6mmorexa [IOK
CTaH/IaPTHBIE MHOTOT PAHHUKHU 05.10.2026 | https://clck.ru/3Fu3ni

17 CeueHust MHOTOTPaHHUKOB: METOJ bubmmorexa [{OK
ClIe/10B 08.10.2026 | https://clck.ru/3Fu3oB
CeueHus MHOT OTPaHHUKOB:

18 CTaH/IAPTHBIE IJIOCKOCTH bubmmorexa IIOK

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

MePEeCcEeUCHUS MPSIMBIX U ILIOCKOCTEH

19 [TapanienbHble TPSMbIE U MJIOCKOCTH: bu6moteka [IOK
napajulejibHble CeYEHUs 12.10.2026 | https://clck.ru/3Fu3oe

20 [TapannenbHbIe TPSAMbIE U TJIOCKOCTH: bubmmorexa [IOK
pacu€r OTHOIICHUH 15.10.2026 | https://clck.ru/3Fu3op
[MapaniensHbIe TPSIMBIC U ILIOCKOCTH:

21 JIbI MEXAY CKPEUIMBAOIIMMHUCS bubmorexa [IOK
. Ay CRPEHHEAION 19.10.2026 | https://clck.ru/3Fu3op
TIPSIMBIMU

29 [lepnenaukynsipHbie TpsIMbIE U bu6morexa [IOK
MJIOCKOCTU: CTaHJIapTHBIE MapbI 19.10.2026 | https://clck.ru/3Fu3pT



https://clck.ru/3Fu3ke
https://clck.ru/3Fu3mE
https://clck.ru/3Fu3mY
https://clck.ru/3Fu3mY
https://clck.ru/3Fu3mY
https://clck.ru/3Fu3ni
https://clck.ru/3Fu3oB
https://clck.ru/3Fu3oN
https://clck.ru/3Fu3oe
https://clck.ru/3Fu3op
https://clck.ru/3Fu3op
https://clck.ru/3Fu3pT

MEePIEHIUKYJISIPHBIX NIOCKOCTEN U
MPSMBIX, CAMMETPUH MHOT'OI PAHHUKOB

[lepnenaukynsipHbIE TPSMBIE U

bub6moreka [JOK

23 :
TIIOCKOCTH: Teopema o Tpex 22.10.2026 |  https://clck.ru/3Fu3ps
eI CHIUKYJIIpax
IlepneH UK yIspHBIE TIPSIMBIE U
24 HJI(I))CKO(;:’[[‘I/I'}];LIEI/ICHGHIEH JIVH B bubmiorexa LIOK
' 8 02.11.2026 | https://clck.ru/3Fu3gB
MHOTOI'PaHHHUKAX
IToBTOpEeHHue: MIOMAIN
25 MHoroproanI/H(o;II (bﬂo MYJIBI TSI bubmiorexa [IOK
yro. » @OPMYJIRL A 02.11.2026 |  https://clck.ru/3Fu3gX
IoMIaAeH, COOOpaKeHUs MO100uUs
IToBTOpenue: miomanu
26 MHorop OJ'II)HI/IKOI;H (1))10 MYJIBI JJISI Bu6mmorexa [IOK
e > @OPMYTIHL A 05.11.2026 | https://clck.ru/3Fu3gX
MJIOMIAJIEH, COOOpaXKeHUs TOA00US
IloBTOpenue: maomanu
27 MHOI‘OpFOJIBHI/IKOI;H (bﬂo MYJIBI JJISI bubmmorexa [IOK
yro. » @OPMYJIELA 09.11.2026 |  https://clck.ru/3Fu3gX
IJI0IIAJIeH, COOOpakeHus MoA00us
[Tnomany cedeHnii MHOTOrPAHHUKOB:
28 IUIOIIAAY IIOBEPXHOCTEN, pa3pe3aHus bubmotexa [IOK
tHad P > Pasp 09.11.2026 | https://clck.ru/3Fu3aX
Ha 4acTH, COO0pakeHus noxo0us
[Tnomanu ceyeHnii MHOTOrPaHHUKOB:
29 [UIOLIAIU [IOBEPXHOCTEN, pa3pe3aHus bubmnorexa HOK
ta p > pasp 12.11.2026 | https://clck.ru/3Fu3r8
Ha YaCTH, COOOPaKEHHS MO 100Us
Kontponbhas padota "IloBTopenue:
30 MHOTOT'PaHHUKH, CEUEHU bubmorexa HOK
P S 16.11.2026 |  https://clck.ru/3Fu3r8
MHOTOTPaHHHUKOB
31 O06bém Tena. O0BEM MPSIMOYTOILHOTO bubmumoreka [IOK
napajuiesienumesna 16.11.2026 | https://clck.ru/3Fu3rY



https://clck.ru/3Fu3ps
https://clck.ru/3Fu3qB
https://clck.ru/3Fu3qX
https://clck.ru/3Fu3qX
https://clck.ru/3Fu3qX
https://clck.ru/3Fu3qX
https://clck.ru/3Fu3r8
https://clck.ru/3Fu3r8
https://clck.ru/3Fu3rY

3amaun 00 ynBoeHuH Ky0a, o

Bbu6morexa IIOK

32
KBaJpatype Ky0a; o TPUCEKIUH yria 19.11.2026 | https://clck.ru/3Fu3sM
C ,
33 | comammceobivon BuGnmotexa LIOK
23.11.2026 | https://clck.ru/3Fu3sa
MPSIMOYTOJILHOTO TIapaslIeyeuIeaa
ITpuxia, € 3aJ1a4uM, CBsI3a ec
3 | owmcrcwneobsiwn BuGmioresa 10K
23.11.2026 | https://clck.ru/3Fu3sa
MPSIMOYTOJILHOTO TIapaJlIeenuIeaa
N but6mmoreka [JOK
35 006 I
DEM TIPAMOH IPHSMBbL 26.11.2026 | https://clck.ru/3Fu3tN
Crepeomerpuueckue 3a1auu,
36 CBS3aHHBIE C BEIYHUCIEHHEM 00HEMOB bubmorexa LIOK
. 30.11.2026 | https://clck.ru/3Fu3tj
MPSIMOM TIPU3MBI
37 [IpuknaaHbie 3a1a4M, CBSI3aHHBIC C bub6moreka [JOK
00BEMOM TIPSIMOIT TIPU3MBI 30.11.2026 | https://clck.ru/3Fu3u5
Brmaucnenne 00EMOB TEI C
38 IOMOIIBIO OIIPENEIEHHOI0 HHTErpaja bubmorexa LIOK
HBIO OTPEAE paia. 03.12.2026 | https://clck.ru/3Fu3uv
OOBEM HAKJIOHHOM MPU3MBI
Brmaucnenne 00LEMOB TEII C
39 [IOMOIILIO OIPENEIEHHOrO HHTErpaia bubmiorexa LIOK
..m P PatiE: 07.12.2026 | https://clck.ru/3Fu3vr
O0BEM MUpaMHIBI
dopmya 00bEMaA MUPAMUIEL.
40 OTII{)OI_ieHI/Ie 06LeM01f Jigss :MI/II[ c bubmorexa LIOK
P 07.12.2026 |  https://clck.ru/3Fu3wE
00IIMM yTJIOM
Do a 00béMa a .
41 OTIi)rH};EHHe f)61:el\i[:rf HBI:IIHS;IH c Eubmorexa HOK
pamui 10.12.2026 | https://clck.ru/SFu3wE

O0IIUM yTJIOM



https://clck.ru/3Fu3sM
https://clck.ru/3Fu3sa
https://clck.ru/3Fu3sa
https://clck.ru/3Fu3tN
https://clck.ru/3Fu3tj
https://clck.ru/3Fu3u5
https://clck.ru/3Fu3uv
https://clck.ru/3Fu3vr
https://clck.ru/3Fu3wE
https://clck.ru/3Fu3wE

CrepeoMerpHuueckue 3a1auu,

bu6morexa IIOK

42 CBAIHHELC ¢ 00FEMANI HAKTOHHOK 14.12.2026 | https://clck.ru/3Fudwt
MIPU3MBI
43 CrepeomeTpruueckue 3a/1auu, bu6moreka [IOK
CBsI3aHHBbIE ¢ 00BEMaMH MUPAMHUIbI 14.12.2026 | https://clck.ru/3Fu3x9
[Ipukna, € 3a1a 0 TeMe
44 "gngMﬂbf ;Ien" ICIB:faEHLTlel\i 00BEMOM bubmorexa IIOK
o 17.12.2026 | https://clck.ru/3Fu3xyY
HAKJIOHHOW MPU3MBI
[TpuknamHbie 3a1a4uu MO TEME
45 "OO0BEMBI TEN", CBsI3aHHBIC ¢ 00BEMOM bubmiorexa [IOK
’ 21.12.2026 | https://clck.ru/3Fu3xY
HPaMHUIBI
46 [Ipumenenue o0bEMOB. Bouncnenue bu6muoreka [IOK
paccTOsTHUS 10 TIIIOCKOCTH 21.12.2026 | https://clck.ru/3Fu3yJ
47 Kontponbsnas padora "O0béM bu6morexa [IOK
MHOTOI'paHHHKA" 24.12.2026 | https://clck.ru/3Fu3yJ
VJTHHIPAYECKAs TTIOBEPXHOCTH,
48 ](;16 a3 o ve UJINH qucxoﬁ bubmiorexa [IOK
PASYIOTHE HITTHIAD 28.12.2026 |  hitps://clck.ru/3Fusyc
MTOBEPXHOCTH
. [Ipsamon 0BOH
49 H;IJJII;IIT o HJf;I MaHLKEZ;eBXII;IOCTH butamorexa LIOK
HILIHIVAD: TLIOMA: TOBEp 28.12.2026 |  https://clck.ru/3Fusyz
MTMH/IPA
KoHnnueckast moBepxHOCTS,
50 o0pasyromme KOHHY eCKOi bubmorexa [IOK
11.01.2027 | https://clck.ru/3Fu3zm
noBepxHocTH. Konyc
51 CeueHue KoOHYyca ITOCKOCThIO, bu6morexa [IOK
napajieabHON MIIOCKOCTH OCHOBAHUS 11.01.2027 | https://clck.ru/3Fud2M
59 VYceuénnsrii konyc. M3o0pakenne bubmmorexa [{OK
KOHYCOB M yCE€UYEHHBIX KOHYCOB 14.01.2027 | https://clck.ru/3Fu42h



https://clck.ru/3Fu3wt
https://clck.ru/3Fu3x9
https://clck.ru/3Fu3xY
https://clck.ru/3Fu3xY
https://clck.ru/3Fu3yJ
https://clck.ru/3Fu3yJ
https://clck.ru/3Fu3yc
https://clck.ru/3Fu3yz
https://clck.ru/3Fu3zm
https://clck.ru/3Fu42M
https://clck.ru/3Fu42h

[Tnomane 60KOBOI MOBEPXHOCTH U

Bbu6morexa IIOK

>3 MOJIHOM TTOBEPXHOCTH KOHYyCa 18.01.2027 | https://clck.ru/3Fu42r

54 [Tnomaas 60KOBOM MOBEPXHOCTH U bu6moreka [JOK
MOJHOM MOBEPXHOCTH KOHYCa 18.01.2027 | https://clck.ru/3Fud2r
Crepeomerpruueckue 3a1a4u Ha

55 JI0Ka3aTeIbCTBO M BEIUM CIIEHHE, bu6moreka [JOK
MOCTPOEHUEM CEeUEHUH IIMINHIpa, 21.01.2027 | https://clck.ru/3Fu43w
KOHyca
CrepeomeTpruuecKue 3a1a91 Ha

56 JI0Ka3aTeJIbCTBO U BBIUKCIICHUE, bubmumoreka [IOK
MOCTPOCHUEM CCUCHMU IIMJIMHIPA, 25.01.2027 | https://clck.ru/3Fu43w
KOHyca

57 [Ipuknanusle 3a1a4n, CBA3aHHBIE C bu6muoreka [IOK
LHJIMHIPOM 25.01.2027 | https://clck.ru/3Fud4x

58 [Ipukannpie 3a7a4u, CBI3aHHbBIC C bu6mmoreka [JOK
WJIAHIPOM 28.01.2027 | https://clck.ru/3Fu44x

but6moreka [JOK

> Cbepa u wap 01.02.2027 | https://clck.ru/3Fud5x
[lepeceuenue cdepsl u mapa ¢

60 iockocThlo. Kacanue mapa u chepsr bubmmorexa [IOK
TJIOCKOCTBI0. By u n3o0paxkeHue 01.02.2027 | https://clck.ru/3Fu46K
mapa
[Tepeceuenne cdepsl u mapa c

61 mockocThio. Kacanue mapa u cdepsl bubmmorexa [{OK
IJIOCKOCTHIO0. Bua n nzobpaxenue 04.02.2027 | https://clck.ru/3Fu46K
mapa

62 Ypauenue chepsl. [Tnomans chepb u bubmumoreka [IOK
e€ vacrei 08.02.2027 | https://clck.ru/3Fu47d



https://clck.ru/3Fu42r
https://clck.ru/3Fu42r
https://clck.ru/3Fu43w
https://clck.ru/3Fu43w
https://clck.ru/3Fu44x
https://clck.ru/3Fu44x
https://clck.ru/3Fu45x
https://clck.ru/3Fu46K
https://clck.ru/3Fu46K
https://clck.ru/3Fu47d

Bbu6morexa IIOK

03 CHMMETpIS cpepi it 1iapa 08.02.2027 | https://clck.ru/3Fu49)
CrepeoMerpHuuecKue 3a1a4u Ha
64 JI0KA3aTeIbLCTBO U BEIUM CIIEHHE, bu6mmoreka [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 cepoi U mapoM, 15.02.2027 | https://clck.ru/3Fu49k
MMOCTPOEHUEM UX CEUEHUMN MIOCKOCTHIO
66 IIpuknanHbie 3a1a4u, CBSI3aHHBIE CO bu6moreka [JOK
cdepoii 1 mapom 15.02.2027 | https://clck.ru/3Fu4An
[ToBTOpEHKE: OKPYKHOCTH HA
67 IJIOCKOCTH, BBIYHCIICHHS B bubmorexa HOK
’ 18.02.2027 | https://clck.ru/3Fu4DH
OKPYXHOCTH, CTaHJIapTHBIC TTO100US
68 Paznumynbie KOMOWHAITUY TET bubmumoreka [IOK
BpallleHUs1 1 MHOT'OI'PaHHUKOB 22.02.2027 | https://clck.ru/3Fu4Dm
69 3agauu o TeMe "Tena U MOBEPXHOCTU bubmmoreka [JOK
BpamieHus" 22.02.2027 | https://clck.ru/3Fu4Dy
70 3agauu o TeMe "Tela v MOBEPXHOCTU bu6moreka [IOK
BpameHus" 25.02.2027 | https://clck.ru/3FU4EP
71 Kontponbhas padota "Tena u bu6muotexa LIOK
MTOBEPXHOCTHU BpamieHus" 01.03.2027 | https://clck.ru/3FU4EP
79 O0béM nuimHIpa. Teopema 00 00bEMeE bu6morexa [IOK
MPSAMOTO HUJIMHAPA 01.03.2027 | https://clck.ru/3Fu4Fv
Brraucnenne o0bEMOB TeI €
73 MOMOUIBIO OMPENEIEHHOrO HHTErpaa. buomorexa [IOK
04.03.2027 | https://clck.ru/3FU4FT

O0BEM KOHYCa



https://clck.ru/3Fu49J
https://clck.ru/3Fu49k
https://clck.ru/3Fu49k
https://clck.ru/3Fu4An
https://clck.ru/3Fu4DH
https://clck.ru/3Fu4Dm
https://clck.ru/3Fu4Dy
https://clck.ru/3Fu4EP
https://clck.ru/3Fu4EP
https://clck.ru/3Fu4Fv
https://clck.ru/3Fu4FT

72 IInomany OOKOBOM U IOJHOU Bbu6morexa IIOK
MMOBEPXHOCTH KOHYyCa 08.03.2027 | https://clck.ru/3Fu4GJ
CrepeoMeTpuuecKue 3a1a4mn

75 CBSIilHHbIeI; BI)I‘II/ICJ'ICHEGM £)6LéMOB bubmorexa [IOK

08.03.2027 | https://clck.ru/3Fu4GX
IWIMHPA, KOHyca
[IpuknanHbie 3aa4u 11O TEME
76 "£6LéMI[BI u Hnoilam/l MMOBEPXHOCTEN buGmorexa [IOK .
" 11.03.2027 | https://clck.ru/3Fu4G;j
TeI
OO6béM 1mapa 1 MapoBOro CeKTopa.
Teopema 06 006béme mapa. [Lnomanp

77 cdepsl. CTepeoMeTprIeCKUe 3a1a4H, bu6moreka [IOK
CBSI3aHHBIC C BBIYMCIICHHEM 00BEMOB 15.03.2027 | https://clck.ru/3Fu4HA
apa, mapoBOro CerMeHTa U
IIapOBOT'0 CEKTOPA
[IpuknaaHsie 3aaa4u 10 TEME
"O0BEMEI Ten", CBsI3aHHbBIE C 00HEMOM

78 mapa v IJIomaaso cepel. bubmmoreka [JOK
CooTHomeHus MEXY MIOLAASIMU 15.03.2027 | https://clck.ru/3Fu4Ha
MMOBEPXHOCTEH U 00bEMaMU TOJOOHBIX
TeI
[TonoOHbIe Tena B MPOCTPAHCTBE.

N3menenue o0bEma pu mo100uu.
79 CrepeoMeTpruyecKHe 3a/1a4u, bubmiorexa [IOK
. 18.03.2027 | https://clck.ru/3Fu4JP
CBSI3aHHBIE C BBIUMCICHHEM 00bEMOB
TEJI ¥ TJIOIAa/Iel TIOBEPXHOCTEN

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

81 JIBU>KEHUS TPOCTPAHCTBA. bu6morexa [IOK
OtoOpaxenus. J{BrkeHus u 29.03.2027 | https://clck.ru/3FudJh



https://clck.ru/3Fu4GJ
https://clck.ru/3Fu4GX
https://clck.ru/3Fu4Gj
https://clck.ru/3Fu4HA
https://clck.ru/3Fu4Ha
https://clck.ru/3Fu4JP
https://clck.ru/3Fu4JP
https://clck.ru/3Fu4Jh

paBeHcTBO (puryp. OOG1He cBoMCTBA
JNBMKEHUH

Buapl nBrkeHuid: mapaiebHbINA
MEePEHOC, IEHTpalIbHAsI CAMMETPUS,

bu6mmoreka [JOK

82 3epKajbHas CAMMETPHUS], TOBOPOT 01.04.2027 | https://clck.ru/3Fu4K5
BOKPYT MPSIMOU
83 [TpeoGpaszoBanus nmonodus. [Ipsamas u bubmoreka [IOK
cdepa Ditnepa 05.04.2027 | https://clck.ru/3Fu4KQ
84 I'eomerpuyeckue 3aaun Ha bu6moteka [IOK
NPUMCHEHHUE JIBUKCHHS 05.04.2027 | https://clck.ru/3Fu4Kp
85 KonTtponbshas pabota "BekTops! B bubmotexa LIOK
npoctpaHcTae” 08.04.2027 | https://clck.ru/3Fu4Kp
O6o6maromee nopropenue 11
MIOHSTUH ¥ METOZOB Kypca reOMETPHH
86 10-11 xiaccoB, cUCTEMATH3ALHAS bubmorexa U'O.K
. ’ 12.04.2027 | https://ege.sdamgia.ru/
3HaHui: "[lapannenbHOCTh IPSAMBIX U
MIJIOCKOCTEH B MPOCTpaHCTBE"
O6o6maromnee mopropenue 11
87 MIOHATUHI U METOJIOB Kypca reOMEeTpUH bubmoreka [IOK
10-11 ximaccoB, cucTeMaTH3aLM 12.04.2027 | https://ege.sdamgia.ru/
3HaHuii: "BekTopsl B npocTpancTae”
O6o6miaromee nopropenue 11
88 MOHSITUN U METOJIOB Kypca FreOMETPUHU bu6motexa [IOK
10-11 kmaccoB, cucTeMaTH3aLIH 15.04.2027 | https://ege.sdamgia.ru/
3HaHuii: "BekTopsl B mpocTpaHcTBE"
O606maromee nopropenue 11 bubmmorexa [{OK
89 . :
MOHSTUN U METOJOB Kypca Fr€eOMETpHUH 19.04.2027 | https://ege.sdamgia.ru/
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10-11 xiaccoB, cucTeMaTH3alHs
3HaHui: "O0beM MHOrorpaHHuka"

O6o6maromiee noropenue 11
MOHATHI Y METOJIOB Kypca reOMeTpru

bu6mmoreka [JOK

90
10-11 xmaccoB, cucTeMaTU3aLMs 19.04.2027 | https://ege.sdamgia.ru/
3HaHui: "O0beM MHOTOrpaHHHKA"
O6o06matomee mosropenue 11
MOHSATHI U METOJIOB Kypca T€OMETPHH
91 10-11 kmaccoB, cUCTEMATU3AIIHS bubmorexa OK
. ’ R 22.04.2027 |  https://ege.sdamgia.ru/
3HaHui: "[1omany moBepxXHOCTH U
00bEMBI KpYIJIbIX TEN"
O6o6maromee nopropenue 11
MOHSTUH ¥ METOZOB Kypca r€OMETPHUH
92 10-11 knmaccoB, cucTemMaTu3amnus bubmmorexa [IOK
o ’ R 26.04.2027 | https://ege.sdamgia.ru/
3HaHuil: "[lnomany NoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"
but6moreka [JOK
93 Hrorosas konTposbHas padora 26.04.2027 | https://ege.sdamgia.ru/
bu6moreka [IOK
94 4 0
TOTOREH SORIPOIBEER PEDSEE 29.04.2027 | https://ege.sdamgia.ru/
95 [ToBTOpenue, 0600IIeHHE U bu6moreka [IOK
CHCTEMaTH3aIVsl 3HAHUH 03.05.2027 | https://ege.sdamgia.ru/
HcTopus pa3BUTHS cTepeOMEeTpUN Kak
96 HayYKH U €€ poJib B pa3BUTHH bu6mmorexa [IOK
COBPEMEHHBIX MHKCHEPHBIX U 03.05.2027 | https://ege.sdamgia.ru/
KOMITBIOTEPHBIX TEXHOJIOT U
97 Hcropust pa3BUTHS CTEPEOMETPUN KAK bu6mmoteka [IOK
HayKH U €€ poJsib B pa3BUTUU 06.05.2027 | https://ege.sdamgia.ru/
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COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHbIX TEXHOIOT Ui

Hcropust pa3BUTHS CTEPEOMETPUN KAK

98 HayKH U €€ poJsib B pa3BUTUU 1 bu6mmoreka [JOK
COBPEMEHHBIX MH)KEHEPHBIX U 10.05.2027 | https://ege.sdamgia.ru/
KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropust pa3BUTHS CTEPEOMETPUH KaK

99 HayKHU U €€ pojib B Pa3BUTUU 1 bubmuotexa IIOK
COBPEMEHHBIX UHKEHEPHBIX U 10.05.2027 | https://ege.sdamgia.ru/
KOMITBIOTEPHBIX TEXHOJIOT U
HcTopus pa3BUTHS cTepeOMEeTpUN Kak

100 HayYKH U €€ pPoJib B pa3BUTHH 1 bu6morexa [IOK
COBPEMEHHBIX MHKCHEPHBIX H 13.05.2027 | https://ege.sdamgia.ru/
KOMIIBIOTEPHBIX TEXHOIOTHid
Hcropust pa3BUTHSI CTEPEOMETPHH KaK

101 HayKHU U €€ pojib B Pa3BUTUHU 1 bu6mmoreka [IOK
COBPEMEHHBIX MHKCHEPHBIX H 17.05.2027 | https://ege.sdamgia.ru/
KOMITBIOTEPHBIX TEXHOJIOT U
HcTopus pa3BUTHS cTepeOMETpUN Kak

102 HaYKH U €€ pOJib B Pa3BUTHHU 1 bu6moteka [IOK
COBPEMEHHBIX MHKEHEPHBIX U 17.05.2027 | https://ege.sdamgia.ru/
KOMITBIOTEPHBIX T€XHOJIOTHid

OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KUIACC
Kon .
IIpoBepsieMble MpeMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
NpoBEPsIEMOT0 .
00pa3oBaTeIbHOI MIPOrpaMMbI CpeHero oo1ero 0opa3oBaHus
pe3yiabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHITUSIMH: TOYKA, IPSIMasi, IOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPH PEIICHUH
' reOMETPUYECKHX 337124
73 OnepupoBaTh MOHIATHSIMH: TapaIeIbHOCTh M IEPHEHAUKYISIPHOCTD
' HPSMBIX U TIJIOCKOCTEH
74 KnaccuduimpoBaTh B3aUMHOE PACIIOJNIOKECHUE MPSIMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBath MOHATUSMU: JABYT'PAHHBIA YTrOJ, TpaHd JBYTPAHHOTO yIJa,
7.5 peOpo ABYrpaHHOTO YIJia, TMHEWHBIH yroll ABYTPAHHOIO yIiia, TpaaycHas
Mepa ABYT'PaHHOTO YIJia
76 OnepupoBarh MOHSATHSMHU: MHOTOTPAHHHK, BBITYKJBIA W HEBBITYKIIBIH
' MHOT'OI'PaHHUK, YJIEMEHTHI MHOTOI'PaHHUKA, TPABHILHBIA MHOTOTPAHHHIK
77 Pacmo3HaBaTh OCHOBHBIC BBl MHOTOTPAHHHKOB (IHpamMuaa, MPHU3MAa,
' MPSIMOYT OJILHBIN TIapaJiIesIenuIes, Kyo)
KnaccupummpoBath  MHOTOIpaHHUKH, BbIOMpass OCHOBaHHUS IS
78 KIaccupukanuu  (BBIMYKJIbIE W HEBBINYKJBIE  MHOTOTPAaHHUKH,
' NpaBWILHBIE MHOTOTPDAaHHUKH, TIPSIMBIE W  HAKIOHHBIE TPU3MBI,
napauiesIenumne/ibl)
79 OnepupoBatb MOHATUSIMHU: CeKyIas MJI0CKOCTD, ceueHue
' MHOT'OTPaHHUKOB
210 OOBSACHAT, NPUHIUNBI  TIOCTPOCHUST CEYEHUH  MHOTOrPaHHHUKOB,
' HCIIOJB3YsT METOJI CIICIOB
CTpouTh ceueHHs MHOTOIPAaHHHUKOB METOJOM CJIEIOB, BBIMOJIHSITH
7.11 (BBIHOCHBIC) TIJIOCKHE YEPTEKHU U3 PHUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BU/J| CBEpPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaAXOXKJECHHE FEOMETPHYCCKUX BEJIMYUH IO 00pa3iam
WIA aNropuTMaM, MPHUMEHSSI W3BECTHBIC AHAIMTHYCCKAC METOIBI IPH
7.12 pElIEHUH CTaHJAPTHBIX MAaTEMAaTHYECKUX 3aJady Ha BBIYUCICHUE
paccTOSTHUI MEXIy ABYMS TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKUIO
TUTOCKOCTHU, MEXK/Ty CKPEIIMBAIOLIIMICS MIPSIMBIMU
713 Perrate 3aaun Ha HaXOXKJECHHE FEOMETPHUCCKUAX BEJIMYUH IO 00pas3iam

UK aJIroputMam, HNPUMEHASA HU3BCCTHBIC AHAJIUTUYCCKUE MCTOJbI ITpU




pELIEHUH CTaHIAPTHBIX MATEMAaTUYECKUX 3aJa4 Ha BBIYMCICHHUE YTJIOB
MEXAY CKPEIIMBAIOUIMMUCS NPSIMBIMU, MEXKIY NPAMOA U IUIOCKOCTBIO,
MEXIY IUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

Bbuncnsate 00bEMBI M IUIOINAJM TMOBEPXHOCTEH MHOIOrpaHHHUKOB
(mpusma, nupamuia) ¢ IpUMEHEHUEM (OpPMYJl, BBIUUCIISATH COOTHOLIEHUS

714 MEXTY TIOTIAISIMH MTOBEPXHOCTEH, 00bEMaMu OT00HBIX
MHOT'OTPaHHHUKOB
715 OnepupoBarth NMOHIATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh H
' TUIOCKOCTh CHMMETPHUH, IICHTP, OCh U IIOCKOCTh CUMMETPUU QUTYPBI
W3Bnekats, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh WH(GOPMALHIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha
YyepTexax U puCyHKax
[MpumensTe reoMerpuueckue (HaKThl IS PEIICHHS] CTEPEOMETPHYECKHX
7.17 3a7a4, MOPEAIOJararliiX HECKOJbKO IIAroB PEUICHUs, €CJIH YCIIOBHUS
PUMEHEHUS 3a/1aHbI B IBHOU (popme
718 [IpumeHsTs mpocTeiilie NporpaMMHBIE CPEACTBA M DIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3aa4
219 [IpuBOaUTE TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
' JKU3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[IpuMeHsITh TOTy4YCHHBIC 3HAHUS HA MTPAKTHKE: aHATM3UPOBATh PEATbHBIC
CUTYaIlUH U MPUMEHSTH U3YICHHBIC TOHSATHS B TIPOIECCE TIOMCKA PEIICHIS
MaTeMaTU4YECKH  CHOPMYJIMPOBAHHOH  MPOOJEMBI,  MOJCIHPOBATH
7.20 peanbHble CUTyallMM Ha S3bIKE I'€OMETPUHU, MCCIEN0BATh MOCTPOCHHBIE
MOJIEIY C UCITOJIh30BaHUEM I'€OMETPHUUCCKUX IMTOHSATHI M TEOpeM, armnapara
anreOppl, pemiath NMPaKTHUYECKUE 3a/add, CBS3aHHBIC C HAXOXKJICHUEM
TFEOMETPUYCCKUX BEIIUMINH
11 KUIIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yabTAThI 0CBOECHHS OCHOBHOI
NpoBePsIEMOro .
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
pe3yiabTara
6 I'eomerpus
OnepupoBaTh MOHITHIMHE: IHJIMHAPHICCKAS TTOBEPXHOCTh, 00pa3yIOIIue
6.1 WIAHIPUYECKON TIOBEPXHOCTH, IWIMHIP, KOHHYECKAs ITOBEPXHOCTH,
' oOpa3yromue KOHHYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTH
6.2 Pacno3naBath Tena BpaiieHus (IUIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYEHUSI TEJT BpallleHUs
6.4 KiaccuduimpoBath B3aMMHOE PAaCIOIOKEHUE CPEphl U TUIOCKOCTH




6.5

OnepupoBarTh MOHATHSAMM: IIAPOBOM CErMEHT, OCHOBAaHHE CEIMEHTA,
BBICOTA CETMEHTA, IIAPOBOM CJIOH, OCHOBAaHHUE IIAPOBOIO CJOs, BBICOTA
I1apOBOI'0 CJI0s, IIAPOBOM CEKTOP

6.6

Berauciate 00BEMBI M TUIOMIAAM TOBEPXHOCTEH TeJ BpalleHUs,
TEOMETPUYECKUX TeJI C TPUMEHEeHueM (popmy

6.7

OnepupoBarh TOHITHSIMH: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy H
OIHCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOT'OTPAaHHUK WM TEJO
BpaILCHUS

6.8

BBIYUCIATh COOTHOIICHHS MEXTY IIOIIAISIMH TTIOBEPXHOCTEH U 00bEMaMu
MMOTOOHBIX TE

6.9

N3o0paxkaTh n3ydaemble QUTypbl OT PYKH U C NMPUMEHEHHEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB

6.10

BbIMONHATH (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PUCYHKOB IPOCTBIX
00BbEMHBIX GUTYp: BUI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpalleHus

6.11

W3Bnekats, MHTEpOpeTHpOBaTh U NpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPEICTABICHHYIO Ha
YepTekKax U pUCyHKaxX

6.12

[IpumensTe reoMmerpuueckue (akThl IS PEIICHHUS CTEPEOMETPUUECKUX
3a/a4, OPEAIOJIAraliiX HECKOJbKO IAroB pPEIICHUs, €CIU YCIOBUSA
NpPUMEHEHUS 3aJ]aHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B POCTPAHCTBE

6.14

BI)IHOJ'IHHTI) HeﬁCTBHﬂ CJIOXKCHUA BeKTOPOB, BBIYUTAHUS BeKTOPOB nu
YMHO)KCHI/ISI BCKTOpa Ha 4YHuCIIO, O6’B$ICH5ITI), KaKuUMHU CBOﬁCTBaMH OHHU
o0agaroT

6.15

[IpuMmensATs paBUIIO NMapajUIeICUIe A IIPU CII0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MNOHATHAMU: JOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpPA, PABCHCTBO BCKTOPOB, KOOPJAHMHATBI BCKTOPA,
yro MCKIAY BCKTOpaMu, CKaJIsIPpHOC IMPpONU3BCACHUC BCKTOPOB,
KOJIJIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxonute cymMMy BEKTOPOB M IIPOU3BEACHHE BEKTOpa Ha YHUCIO, YIroll
MEXJy BEKTOPAaMH, CKaJSIPHOE MPOMU3BEIECHUE, PAaCKJIAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aﬂaBaTB IIJIOCKOCTb YPAaBHCHUCM B ﬂeKapTOBOﬁ CUCTCMC KOOpAHUHAT

6.19

Pematn HpOCTCfIHIHe TCOMETPHUYCCKHUEC 3ala4r Ha IPUMECHEHNUEC BCKTOPHO -
KOOpAMHATHOI'0O METOAA

6.20

Pematsn 3aJadu Ha J0Ka3aTCIbCTBO MATCMAaTHYCCKHX OTHOIIIEHUN U
HaxXO0XJACHHUE I'COMCTPUUCCKUX BCIIMYUH 110 o6pa3uaM HJIM aJITOpUTMaM,
IMPUMCHS A HU3BCCTHBIC METO/bI npu pEeICHUN CTaHAAPTHBIX
MaTEMaTHYCCKHUX 3aJla4d




6.21

[IpumenaTs mnpocrelnue NpOrpaMMHBIE CPEACTBA W DIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3a4au

6.22

[IpuBoaNMTHE NMpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKWU3HM, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB I'€OMETPHUH B HCKYCCTBE

6.23

[IpuMeHsATh MOJly4eHHbIEC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEAIbHBIE
CUTYyallH U IPUMEHATH U3yUYEHHBIE IIOHATHUS B IPOLIECCE MIOUCKA PELIEHUS
MaTeMaTU4eCKu  CHOPMYJIMPOBAHHOH  MPOOIEMBI,  MOJEIHPOBATH
peanbHble CUTyallMd Ha SI3bIKE T'€OMETPUH, HCCIENOBATh MOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM I'€OMETPUY ECKUX MTOHSITUI U TEOPEM, allliapara
anreOpbl, pelmaTh MPAaKTHYECKUE 3a7auM, CBS3aHHBIE C HaXOXIECHUEM
F€OMETPUYECKUX BEITUYUH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

I'eomerpus

7.1

OCHOBHEBIE TTOHSTHSA CTCPCOMCTPUH. Tqua, npsamasi, MIOCKOCTb, HPOCTPAaHCTBO.
ITousTHe 00 aKCHOMATHYECKOM MMOCTPOCHHU CTCPCOMETPHUU: AKCUOMbBI CTCPCOMETPUHA
H CJICACTBHUA U3 HUX

7.2

B3anmHoe  pacmonokeHue ~ TOpAMBIX B IPOCTPAaHCTBE:  IepeceKaroluect,
napajuieJibHble ¥ CKpeluBamomuecs mpsmble. [lapamiensHOCTh MPSAMBIX U
IUIOCKOCTe B MPOCTpPAHCTBE: MapajulelbHble MpPSAMbIE B  IPOCTPAHCTBE,
napajuiebHOCTh TPEX MPSAMBIX, MapauIeNbHOCTh MNPSAMOM M IJIOCKOCTH. YTJIBIC
COHANPABJICHHBIMH CTOPOHAMH, YroJl MEXAY TMpSAMBIMH B IPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEH: MapasienbHble MIOCKOCTH, CBOWCTBA MapalielIbHBIX
wiockocted. [IpocTeiie npocTpaHCTBEHHbIE (QUIYypbl Ha IUIOCKOCTH: TETPadp,
KyO, mapasuienenumnes, IoCTPOSHHE CeUCHHM

7.3

[lepneHAMKYIApPHOCT, MNPAMOM M IJIOCKOCTH: NEPHEHAMKYJISIPHBIE IpsSIMbIE B
IIPOCTPAHCTBE, IPSMBIE MTapajuIeIbHbIE U MEPIEHINKYIIAPHBIE K IIIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTH MIPSMON U INIOCKOCTH, TEOpEMaA O MPSMOM NEepIEHANKYIISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOI MEXAY IPSIMOM U IIIOCKOCTBHIO, ABYTPAHH I
YTOJ1, IMHENHBIN yTroJ ABYrpaHHOr o yria. [lepnenauKysap 1 HakJIOHHBbIE: paCCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOM 710 INTIOCKOCTH, MPOEKLUs PUTYpHI HA
IJI0CKOCTh. [IepneHIUKyIApHOCTD INIOCKOCTEN: TIPU3HAK MEPIICHAUKYIISIPHOCTH IBYX
mockocrer. TeopeMa o TpEX nmepneHauKysIpax

7.4

[TorsiTHE MHOTOTpaHHWKA, OCHOBHBIC JJIEMEHTHI MHOT'OTPAHHUKA, BBITYKJIBIC U
HEBBIMYKJIbIC MHOTOTPaHHUKH, pa3BEpPTKa MHoOrorpanHuka. [lpw3ma: Nn-yronpHas
npu3Ma, IpaHd U OCHOBAHMS TNPHU3MBI, MpsMas U HAKJIOHHAs MPHU3MBbI, OOKOBas M
N0JIHAsl OBEPXHOCTh Npu3Mbl. [lapasenenunen, NpsMOYrobHBINA MapaulesIenuIe]
u ero cpoiictBa. [lupamunaa: N-yroyipHasi nupamMuaa, TpaHd U OCHOBAHUE MU PAMU/IBI,
OOKOBasi M TMOJHAS MOBEPXHOCTh MUPAMU[BI, MPABUIbHAS U yCEUEHHAs MUpaMUJA.
OneMeHTbl Npu3Mbl U nupamuabl. [lpaBUilbHbIE MHOTOrpaHHHMKHU: IOHSTHE
IPAaBUJIBHOIO MHOIOIpDaHHMKA, MIpaBWIbHAs MNpU3Ma M MpaBUJIbHAs MUPAMMJA,
IpaBUJIbHAS TPEYrojbHAs MUpPaMHJa U TMPaBUIBHBINA TeTpadap, Kyo. [IpeactaBnenue
0 IpaBUJIbHBIX MHOIOIPAaHHHMKAX: OKTaj’Ap, AoAeKa’Ap u ukocasapyrue CeueHus
MPU3MBI U TUPAMHUTBI

7.5

CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKHU, IPSIMOMN, IIOCKOCTH.
DOneMeHThl CHUMMETPUM B  NHUpaMuAax, Hapajiesenunenax, MpaBUIIbHBIX
MHOI'OTpaHHHKAaxX

7.6

Boruncnenue 371eMEHTOB MHOTOTpaHHHKOB: pé&0pa, auaroHanu, yrisl. [lnomane
OOKOBOI TMOBEPXHOCTH M TMOJHOW TOBEPXHOCTH NPSIMOM MPHU3MBI, IUIOIIAIh




OCHOBaHUMH, TeopemMa 0 OOKOBOM MOBEPXHOCTU NpsIMOM mpu3Mbl. [Inomans 60koBoit
MOBEPXHOCTH W TIOBEPXHOCTU TPABUIBHOW NHUPAMHUIbI, TEOpeMa O IUJIOLaan
yceuénHoi nupamusl. [lorstae 06 00béMe. O0BEM MupaMuabl, MPU3MBI

7.7

[TonoOHbIe Tena B mpoctpancTBe. COOTHOIIEHUS MEXAY MIIOLIAAsIMU TOBEPXHOCTEH,
00bEMaMHU MOJI00HBIX TeJ

11 KVIACC

Kona

HpOBepﬂeMbl H 3JIeMeHT COACPKAHUSA

I'eomerpus

6.1

[{unuHapUYecKas MOBEPXHOCTh, 00pa3yIoIye UINHAPUIECKON TOBEPXHOCTH, OCh
MUIMHAPUIECKON TOBEPXHOCTH. [IMaMHApP: OCHOBaHUS W OOKOBas MOBEPXHOCTb,
oOpa3yromas u 0Ch, IJIOMIA/Ib OOKOBOK M MOJHOM MOBEPXHOCTH

6.2

Konunueckass moBepXHOCTb, 00pa3yrolMe KOHHYECKONW IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTH. KoHyC: OcHOBaHMe 1 BepiirHa, 00pa3yromas
Y OCh, TIJIONIAb OOKOBOH U MOJTHOM OBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yroiue
" BbICOTA, OCHOBAaHUA U OokoBas MMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, Iuamerp, IIoMaas TOBepXHOCTH chepsl. Bzanmuoe
pacrnionoxenue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MIIoIaab

cdepbl

6.4

N3o6pakeHue Ten BpalieHus Ha MIIOCKOCTU. Pa3BEépTKa nuIMHIpa U KOHyca

6.5

KomOvHanuu Tten BpalleHUs W MHOTOTPAaHHUKOB. MHOIOTpaHHMK, OIMCAHHBIN
okoto cdepsl, chepa, BMMCaHHAS] B MHOTOTPAaHHUK, UJTH TEJIO BPAIICHHS

6.6

[Monsitue 06 oO0béme. OcHOBHBIE cBOMcTBa 00HEMOB Ten. Teopema 00 00BEME
OpsSMOYTOJIFHOTO Tapajienenunena u cienctsuss u3 Heé. OOBEM muIMHApa,
koHyca. O0BEM mapa u miomanb chepol

6.7

[Tomobusie Tema B mpocTpancTBe. COOTHOMICHHS MEXKIY  IUIOMIQISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOTOOHBIX T

6.8

Ceuenust nuaMHApa (IApaJUICIbHO U NEPIEHIUKYIIPHO OCH), CEYEHUs KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOJAIIEE YEPE3 BEPIINHY), CEUSHHUS 1Iapa

6.9

BekTop Ha miockoctu W B mnpoctpaHcTBe. Cll0)KEHHE U BBIUMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PaznoxkeHne BEeKTopa 1o TpEM HEKOMILJIaHapHBIM
BekTopaM. IlpaBuno mnapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
MPYMEHEHUEM NPABUII IEUCTBUI C BEKTOpaMHU

6.10

[IpsmoyronbpHasg cucTtemMa KOOpIAMHAT B MpocTpaHcTBe. KoopaumHaTel BekTOpa.
[Ipocreiimme 3agaun B KOOpAMHATaX. YTojd Mex1y BekTropamu. CkansgpHoe
NPOU3BEIACHUE BEKTOPOB. BbIUMCIIEHNE YIIIOB MEXIY NPSAMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ IIPH PELLIEHUU TEOMETPUUECKHUX 3a7ad




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsiembie TPeGOBaHUS K MPEeIMETHBIM Pe3yJibTaTaM 0CBOEHHS
NpoBepsieMOro | OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMBbl Cpe/iHero oo1ero
TpedoBaHUs o0pa3oBaHusA

Brnagenne meromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEIICHHs 3aj1ad;
yMeHHe (OpPMYJIUPOBATH W OINEPUPOBATh MOHATHUSIMH: OIpPEICICHHE,
aKCHMOMa, TeopeMa, CIIe[CTBUE, CBOWCTBO, MPU3HAK, JOKAa3aTelbCTBO,
paBHOCUIIBHBIC ()OPMYITUPOBKH; PUMEHSATh UX; YMEHUE (OPMYITUPOBATH
0o0paTHOE W TPOTHBOIIOJIOKHOE YTBEPKIEHUE, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOIB30BaTh METOJ MAaTeMaTUYSCKOW WHIYKIIUH;
NPOBOJUTh JIOKA3aTENIbHBIC PACCY)KICHHsSI TIPU pEIICHUH  3ajad,
1 OLICHMBATh  JIOTHYECKYIO MPABWILHOCTh  PACCYKICHUH; yMEHHUE
OINEPUPOBATh MOHITUSIMHU: MHOXECTBO, MOJMHOXECTBO, OMEpaluu Hal
MHO)KECTBAMH; YMEHHE HCIOJB30BaTh TEOPETUKO-MHOXKECTBCHHBIH
anmapart JiIsl ONMCaHUs PeaTbHBIX MPOIECCOB U SIBJICHUW U IIPU PEIICHUN
3aJa4, B TOM WYHCIE W3 JPYrHX Y4YeOHBIX MPEIMETOB;, YMEHHUE
OTepUpOBaTh MOHATHUAMU: Tpad, CBA3HBINA rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OMNHUCHIBATh Tpadbl pPa3IUuIHBIMU

crnoco0aMu; UCIOJIb30BaTh rpadbl IPU PEIICHUH 3a1a4

YMeHue onepupoBaTh MOHATHSAMHU: HAaTypaJbHOE YUCIO, LIEJI0€ YUCIIO,
CTEIIEHb C IIeJIbIM [T0Ka3aTelNeM, KOPEHb HAaTypajbHON CTENEHH, CTENEHb
C PpalMOHANBHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszareneMm, JorapudmM duciaa, CHHYC, KOCHHYC M  TaHI'€HC
IIPOU3BOJBHOIO YHMCNA, OCTATOK IO MOJIYJIO, PalOHAJIbHOE 4YHCIIO,
UppalOHaJbHOE  YHMCJIO, MHOXXECTBA  HATypalbHbIX,  LEJbIX,
2 pallOHANbHbIX, JCHCTBUTEIbHBIX UHCEN, YMEHHE HCIO0JIb30BaTh
MpU3HAKU JEJMMOCTH, HAUMEHBIINNA OOIIMN JenuTenab M HauMeHbIlee
ob1iee KpaTHoe, aaropuT™ EBKina npu pemeHny 3a1a4; 3HaKOMCTBO C
pPa3IMYHBIMA ~ TO3WIMOHHBIMH  CHCTEMaMH  CUHCJIEHHS; YMEHHE
BBITNIOJIHATH BBIYMCIIEHUE 3HAUEHWH M MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTENEHsAMU M Jiorapudmamu, Mpeodpa3oBaHUs APOOHO-PaLMOHATBHBIX

BBIPDAKEHU; YMEHHME OIEpUPOBATh IMOHATHUAMU: IOCIEAOBATEIBHOCTD,




apudMeTnueckas Nporpeccusi, reoMeTpuieckas porpeccus, 06CKOHEYHO
yObIBarolass  reoMeTpuyeckas  Mporpeccus;  yMeHHEe  3aj]aBaThb
MIOCJIEIOBATEIbHOCTH, B TOM YHCIIE C IIOMOILBIO PEKYPPEHTHBIX (GOPMYIT;
YMEHHE OIEepUPOBATH MOHATHUSAMH: KOMILIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHbIE YK CIIa, MOYJIb U apryMEHT KOMIIJIEKCHOTO yucia, ¢popma
3aMyicu KOMILUIEKCHBIX YHucen (reoMeTpudeckas, TPUrOHOMEeTpudecKas u
anredpandeckas); yMeTb IPOM3BOIUTH apudmMeTndeckue IeHCTBHS C
KOMIUIEKCHBIMU ~ YHUCJIaMH; [PUBOAMTH IPUMEPHl  HMCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATHAMM: MaTpuua 2x2 u 3x3,

OIIpCACIUTCIIb MATPULLBI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJT OIIPCACIIUTCIIA

YMeHue onepupoBaTb MOHATUSMH: PALMOHAIBHBIC, WPPALMOHAJIBHEIE,
IIOKa3aTeNIbHbIE, CTENEHHbIE, JOrapu(PMUUIECKre, TPUTOHOMETPUUECKUE
YPAaBHEHHMs M HEPAaBEHCTBA, HUX CHUCTEMBbl; YMEHUE OIEPUPOBATh
HOHATHAMU: TOXJIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUH M HEPABEHCTB, PaBHOCHUIIBLHOCTHb
YpPaBHEHMH, HEPAaBEHCTB M CHCTEM; YyMEHHE pellaTb YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILIBIO DPA3IMYHBIX NPUEMOB; pelIaTh
YpPaBHEHMS, HEPAaBEHCTBA M CHUCTEMBl C IIapaMeTpPOM; IIPUMEHATH
YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI JIs PELICHUS MaTeMaTHYECKUX

3a/1a4 U 337124 U3 Pa3IMYHBIX 00JIacTell HAyKU U peanbHOMN KU3HH

YMeHue onepupoBaTh MOHATUAMU: (QYHKUIMS, YETHOCTh (PYHKUHUH,
NEPHOJUYHOCTh (YHKIIUH, OTPAHUYEHHOCTh (YHKIHWH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (YHKIMH, HanOoJbIlee U HauMEHbIIee 3HAUCHHS
(GYHKIIMHM Ha IPOMEXYTKE, HeNnpepbIBHAs (PYHKIUS, aCHMITOTHI rpaduka
byHKIMH, TIepBas U BTOpas MPOU3BOAHAS (PYHKIIMH, T€OMETPUUIECKUN U
(U3MYECKUil CMBICI TPOM3BOJHON, TEpPBOOOpa3Has, ONpenesIEéHHbBIN
WHTErpaJl; yMEeHHe HaXOAWUTh ACHUMNTOTHI Tpaduka (QyHKIUU; yMeHue
BBIYUCIITh  NPOU3BOJHBIE CYMMBI, IIPOM3BEICHHS, YacCTHOIO U
KOMMO3UIMK (PYHKIMHA, HAXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKIMM; YMEHHE HaXOIUTh MPOM3BOJAHBIC 3JIEMEHTAPHBIX (YHKIIHII;
YMEHHE WCIOJIb30BAaTh MPOU3BOAHYIO JJIsi HUCCIEAOBAHMS (PYHKIIHIA,
HAXOAUTh HAWMOOJbIIME U HAWNMEHbIINE 3HAYCHHUS (DYHKIUN; CTPOUTH
rpadMKu MHOTOYJICHOB C UCIIOJB30BAHHEM ammapara MaTeMaTHUeCKOro
aHaJIM3a; NPUMEHATh MPOU3BOAHYIO JUIA HAXOXKACHUS HAWIYYIIero
pelIeHNs] B NPUKJIAIHBIX, B TOM YHCIIE COLHAIBHO-DKOHOMHUYECKHX M

($u3nUecKuX 3a7av4ax; HAXOAUTh IUIOMIAA U 00BEMBI GUTYP C TTOMOIIBIO




HUHTCTpaja; NpUBOAUTb NPUMEPLI MATEMATUYCCKOI0O MOACIUPOBAHUA C

MTOMOIIBI0 U P epeHITnaIbHBIX YPaBHCHUM

YMmeHue onepupoBaTh MNOHATUSAMU: rpaduk ¢GyHKIUM, oOpaTHas
(GYHKIMS, KOMITO3UIUSA (YHKIMMA, JUHEHHas (QYHKIMSA, KBaapaTHYHASL
byHKIHS, paloHagbHas byHKIHS, CTerneHHas byHKIHS,
TPUTOHOMETpUYECKHE (PYHKIHMH, OOpaTHbIE TPUTOHOMETPHUECKHE
¢byHKIMM, TOKa3aTenbHas W Jorapudmuueckas (QyHKUIMH; YyMEHHE
CTpOUTHh T'padUKU HM3YYCHHBIX (DYHKIMHA, BBIIOJIHITH MpPeoOpa3oBaHUS
rpaduKoB (QPYHKIIHIA, UCIIONBb30BaTh IPAQUKH I U3YUEHHSI TPOI[ECCOB U
3aBHCHUMOCTEH, IPU pEIIEHUH 3a7ad U3 JPYruxX y4eOHBIX MPEAMETOB H
3a7a4 U3 peasbHON KU3HH; BBIpaKaTh (HOpMyJIaMH 3aBUCHMOCTH MEXITY
BEJIIMYMHAMU; UCIIOIH30BATh CBOMCTBA U IrpauKy (DYHKIIMA I PELICHUS
ypaBHEHHI, HEpPaBEHCTB M 3aJady C MapaMeTpamu; H300pakaTb Ha
KOOPAMHATHOM MIOCKOCTH MHOXKECTBA PEIIeHUI YpaBHEHUI, HEPABEHCTB

1 UX CUCTEM

YMeHue pematbh TEKCTOBBIE 3aJlayd Pa3HbIX THUIOB (B TOM YHCIE Ha
MPOLIEHTHI, 1OJIM U YaCTH, Ha JBUXKEHUE, pPadOTy, CTOMMOCTb TOBAPOB U
yCIyT, HAJIOTH, 33J]a4¥ U3 00JaCTH YIPABJICHUS TUYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTaBJISATh BBIPAYKEHUS, YPAaBHEHHUS, HEPABEHCTBA U HX
CHUCTEMBI IO YCIIOBUIO 3aJa4M, WCCIENOBATh IOJIYYE€HHOE pEUICHUE M
OLIEHUBATh MPABJONOA00HOCTh pPE3YyJIbTATOB; yYMEHHE MOJEIMPOBAThH
peanbpHbIE CUTyallMM Ha S3bIKE MATEMATUKH; COCTaBIISITH BBIPAXKEHUS,
YpPaBHEHHS, HEPABEHCTBA W HUX CHUCTEMBl [0 YCIOBHUIO 3aJayM,
HCCIENOBAaTh IIOCTPOCHHBIE MOZEIN C HCIOJIb30BAHMEM alapara

anreOpbl, THTEPIPETUPOBATH MOJIYUEHHBINA PE3yabTaT

YMeHue onepupoBaTh NOHATHAMU: CpeJHEE apuPMETUUECKOe, MEANaHa,
HauOoJbIlIee U HAaNMEHbIIee 3HaUeHUs, pa3Max, AUCIepCcrs, CTAaHIapTHOE
OTKJIOHEHH € YHMCIIOBOr0 HabOpa; yMEHH e U3BIEKATh, UHTEPIPETUPOBATH
uH(pOpMaIHIO, IPEICTABICHHYIO B Ta0IMIIaX, HA AUAarpaMMax, rpadukax,
OTpakaroIlyl0 CBOMCTBA PEAIBHBIX IPOLECCOB U SIBJICHUH; IIPEICTABIIAT
uH(pOpMAILMI0O C TOMOIIBIO TabMUI W JUarpaMM; HCCIel10BaTh
CTaTUCTUYECKHUE JAaHHbIE, B TOM YHCJIE C IPUMEHEHUEM TIpaduuecKux
METOIOB M 2JIEKTPOHHBIX CPENICTB; rpaduuecku HCCIET0BAThH COBMECTHBIE
HAONIIOJIEHUs] C TIOMOIIBI0 JUarpaMM pacCeMBaHHWs U JHHEWHOMN

perpeccuu




YMeHue onepupoBaTh MOHSATHUSIMHU: CIy4YaWHBIM ONBIT U CiIy4dailHOE
COOBITHE, BEPOSATHOCTh CIly4alHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSATHOCTh C HCIOJIB30BAaHUEM TIpaUUYeCKHX METOJOB; MPUMEHSTh
(GopMyIbl CIOXKEHUS U YMHOXEHHSI BEpOSTHOCTEH, (opMyJy IOJHOMI
BEpOSATHOCTH, hopMyny bepHysm, komOuHaTOpHBIE (PaKTHl U (HOPMYIIBI;
OLIEHUBATh BEPOSITHOCTH pealbHbIX COOBITUH; yMEHHE OIepUpOBaTh
MOHATUSIMU: ClIlydyaliHas BEIMYMHA, pPAacIpeAcieHUE BEPOSTHOCTEH,
MaTeMaTU4YeCKOe OKUJAHUE, AMCIEPCHS U CTAHAAPTHOE OTKJIOHEHUE
CIy4ailHOM BENMYWHBI, (YHKIUU PpACIPEACTCHUsS ¥  IUIOTHOCTH
PaBHOMEPHOIr0, II0KAa3aTE€IbHOTO W HOPMAJIBHOTO pacHpellesIeHNH;
YMEHHE MCIO0JIb30BaTh CBOMCTBA HW3YyYEHHBIX pACHpeNeNeHul Ui
pelieHusl 3a7ay; 3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJBIIMX YHCE,
METO/bl BBIOOPOYHBIX HCCIEIOBAaHUM; yYMEHHME IPUBOAMUTH IPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJIbIIUX YMCEd B NMPUPOAHBIX M OOILECTBEHHBIX
SBJICHUSAX; YMEHHE OIEpUPOBATH ITOHATUSAMU: COUYETAaHHE, I1IEPECTAHOBKA,
YHCIO COYETaHWW, YHCIO TEepecTaHOBOK; OmHOM HbroTOHA; ymeHue
MPUMEHSTH KOMOUHATOPHBIE (PAKTHI M PACCYKICHUS IS PEIICHUS 3a/1a4;
OLIEHUBATb BEPOSATHOCTH peanbHbIX COOBITH; COCTaBJISITh

BEPOSITHOCTHYIO MOJZIENIb U HHTEPIIPETUPOBATH ITOJIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKA, IMpsMas, IUIOCKOCTS,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA yria, IUIOCKHHA Yroll,
JBYTPaHHBIN YroJi, TPEXTPaHHBIM YroJ, CKPEUIMBAIOIIMECS TMpSAMBIE,
MapajyIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, Yol
MEXAY TPSIMBIMH, YTOJd MEXIY NMPSIMOW M IJIOCKOCTBIO, YroJl MEXAY
IJIOCKOCTSAMH, PACCTOSIHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSIHUE MEXIY
IIPSIMBIMH, PACCTOSTHUE MEXY INIOCKOCTSIMU; YMEHHUE UCIIOIb30BATh IIPU
pelIeHUH 3a7auy U3yuyeHHble (aKThl U TEOPEMbI IUIAHUMETPUU; YMEHUE
OLICHMBATh pPa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpa; CTPOUTh
MaTeMaTUYECKUE MOJEIM C IIOMOIUBIO TIE€OMETPUYECKUX IOHATHH U

BCJIIMYMUH, pCUIaATh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3aa49U

10

YMeHue onepupoBaTh MOHATUAMU: IUIOMIA/b GUTYpPHI, 00bEM (UTYPHI,
MHOTOIPaHHUK, MPABUILHBIA MHOTOI'PAHHUK, CEUYEHHUE MHOTOTPaHHHKA,
Ky0, mapajuieNenunen, mnpusMa, nupamuaa, (uUrypa ¥ MOBEPXHOCTh
BpalieHus, TUINHAP, KOHYC, map, chepa, miomanas cepsl, MIomaab
MOBEPXHOCTH IMHUPAMUJIBI, TPU3MBI, KOHYCa, HMUIUHApPa, 00BEM KyOa,

IpAMOYTOJIBHOI'0 MapaJuiCiacenuieaa, nupamMmuibl, MPU3MBI, LUJIAHOpPA,




KOHYCa, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHHUs] KOHyCa U LIUIMHIPA,
MapajulesIbHblE OCH WJIM OCHOBAHUIO, CEYEHHUE I1apa, ILIOCKOCTD,
Kacaromasics cdeppl, UUIUHApPA, KOHYCAa; yYMEHHE CTPOUTH CEYEHUE
MHOTOTpaHHUKA, N300pakaTb MHOTOI'PaHHUKH, (PUTYPbl U ITOBEPXHOCTH
BpalICHUS, UX CEYECHHS, B TOM YHUCJIE C TIOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE IPUMEHATh CBOWCTBA F€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIBHO
(bopMyIUpOBaThH ONMpENENeHUsI U3ydaeMbIX (PUTYp, BBIIBUTaTh THIIOTE3bI
O CBOICTBaxX M NMPHU3HAKAX I'€OMETPUUECKUX (PUTYp, OOOCHOBBIBATH WJIU
OIPOBEpPraTh HX; YMEHHUE IMPOBOIUTH KiIaccUPuKauuioo ¢GUryp 1o
pa3IUYHBIM MpPHU3HAKaM, BBINOJIHATH HEOOXOAUMBIE OIMOJHHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe omepupoBaTh TMOHATHAMHU: JIBUKEHHE B IPOCTPAHCTBE,
napauleNbHbII TepeHoc, CUMMETPHS Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHUe MOA00Us, MOMOOHBIC (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIE M NOAOOHBIE (UTYpBI, B TOM YHCIIE B MPUPOIE,
HCKYCCTBE, apXHUTEKTYpe; HCIIOIB30BAaTh T'€OMETPUYECKHE OTHOIICHUS
IIPU PELICHNUH 33]]a49; HAaXOAUTh T€OMETPHUYECKHIE BETMYNHBI (IJTHHA, YTOJL,
IUI0IIa]1b, 00BbEM) IIPU pEIICHUH 3aJa4 U3 APYruX y4eOHbIX IPEIMETOB U
U3 peaJbHOW J>KM3HU; YMEHHME BBIYMCIATH T'€OMETPHUECKHE BEITMYMHBI
(uHa, yrois, IUIOIAAb, O0BEM, IUIOMIAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (HOPMYJIBI U METOABI, B TOM YHCIIE: IUIONMA/b MOBEPXHOCTH
MUpaMUbl, TPU3MBI, KOHYCa, HUIMHIpA, TUIOMaas chepbl; 00bEM Kyda,
NPSMOYTOJIBHOTO TapajUieienuiea, MUPAaMH/IbI, MPU3MBI, IHIHHIpA,

KOHYca, I1apa; yMEHHEe HaXOUTh OTHOIIEHHE 00BEMOB OJJOOHBIX UTYD
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YMeHue onepupoBaTh MOHATUAMMU: IPSAMOYIOJIbHAA CUCTEMA KOOPAUHAT,
BEKTOp, KOOpAMHATBHI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha 4YHCIO, Pa3JIoKEHHE BEeKTopa Mo Oasucy,
CKaJIIpHOE IPOU3BEIECHUE, BEKTOPHOE IIPOU3BEICHHUE, YION MEXIy
BEKTOPaMH; YMEHHUE HUCIOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBIA METO
JUId pellleHusT TeOMETPUYECKUX 3aJady U 3aJad JpYrux Yy4eOHBIX

MpeIMETOB
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VYMmenne BBI6I/IpaTI) HOZ[XOI[?IHII/If/'I METOA MJIA PpCUICHHUA 3adaydu;
IIOHMMAaHUC 3HAYMMOCTH MATCMATHUKHW B H3YYCHUU IPUPOIAHLIX H
06H.[€CTB€HHLIX mpoueccoB n HBHCHHﬁ; YMCHHEC  pacCIiO3HaBaTb

MNpOsABJICHHUC 3aKOHOB MATCMATHKU B HCKYCCTBC, YMCHUC IIPUBOJAUTH




NpUMEPHl MATEMAaTUUYECKUX OTKPBITUM POCCUUCKOW ©  MHUPOBOU

MaTeMaTH4YECKON HayKu




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID
11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BeIUMCIEHUSA
1.1 Hatypanbnble u nensie yncia. [IpusHaku 1eTMMOCTH 1ebIX YHCel
12 Pannonanbasie umcna. OOBIKHOBEHHBIE U JICCATHYHBIE JPOOM, MPOLIEHTHI,
' 0eCKOHEUHBIE MTePUOANIECKUE IPOOH
13 Apudmerrnueckuii KOpeHb HaTypalbHON cTeneHu. J{efcTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 Crenenp c 1menbiM mokazateneM. CTelneHb C palUOHAJIBHBIM IOKa3aTeseM.
' CaoiicTBa creneHu
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'eHC YHCIIOBOT O apryMeHTa
1.6 Jlorapudm uncna. JlecsiTuuHble U HATypaIbHbIE JIOrapU(PMBbI
JelictButenpHble 4Kcia. ApudMeTHYecKHue onepanuud ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOinKEHHbIE BBIYUCICHUS, MpPAaBHUIA OKPYTJICHHS, NPUKUIKA U
OLICHKA pEe3yJIbTaTa BBIYMCIICHUN
1.8 [IpeoGpasoBaHue BHIpaXKEHUH
1.9 KommuiekcHble uncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Ienbie 1 ApoOHO-pallOHANIbHBIE YPaBHEHUS
2.2 WppannoHanbHble ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHeHUs
24 IToka3zaTenbHble U JorapumMuyecKkrue ypaBHEHU
2.5 [Tenbie u ApoOHO-paLlMOHAIbHBIE HEPAaBEHCTBA
2.6 HppanuoHanbHbie HEPaBEHCTBA
2.7 [Toka3zaTenbHble U JorapuMuyecKue HepaBeH CTBa
2.8 TpuroHomerpudeckre HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPAaBHCHHUI U HEPABEHCTB
2.10 VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
211 Matpuia cucreMsbl JUHEHHBIX ypaBHEeHUN. OnpenenuTellb MaTpULbl
3 OyHKIUY U TpaduKu




OyHkIus, cnocoObl 3ananus GyHkuu. ['paduk GyHkiuu. B3aumHo oOpartHbIe

34 ¢bynkuu. Yérapie 1 HeuéTHBIC QyHKIMU. [lepuoandeckue GyHKIUH
Ob6nacTb ompezeneHuss ¥ MHOXKECTBO 3HaueHuUd ¢yHkuuu. Hymum QyHxium.
39 [IpomexxyTku 3HaKomocTosHcTBa. IIpoMeXyTkM MOHOTOHHOCTH — (YHKIIHU.
' MaxkcumMyMbl 1 MUHMUMYMbI QyHkuuu. HaumbGosbiiee m HauMeHbIlee 3HaAYEHHE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHasi QpyHKUMsS C HaTypaJbHBIM U IENbIM IMoka3aTeneM. E€ cBoiictBa u
' rpacuk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TpauKu
3.5 [Toka3zarenbHas u orapudmMuyeckas GyHKIHH, UX CBOWCTBA U rpauKu
36 Touku pa3ppiBa. AcumMnTorsl rpadukoB ¢yHKnud. CBoiicTBa (QYyHKIUH,
' HENpEepBIBHBIX HA OTpE3Ke
3.7 [TocnenoBatenbHOCTH, CIOCOOBI 3aJaHUS I10CIIEI0BATEIbHOCTEH
3.8 ApudmeTrueckas U reoMmeTpuueckas nporpeccuu. @opmyiia CI0KHbIX ITPOLIEHTOB
4 Hayana matemaTtudeckoro aHanamsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIC 2JIEMEHTAPHBIX () YHKIIUH
[IpumeHneHue HpPOU3BOAHOW K MCCIEAOBAHUIO (PYHKIMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHnrne HanboJbIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpe3Ke
4.3 [TepBooGOpasHas. MuTerpa
5) MHoOXkecTBa 1 JIOTUKa
5.1 MHoxecTBo, onepaiuy HaJ MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Teomerpust
7.1 durypsl Ha IIOCKOCTH
7.2 IIpsiMble ¥ IITOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopaunaTs! 1 BEKTOPHI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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