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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmrero oOpa3zoBaHusl, TaK Kak 00eCreYMBaeT BO3MOKHOCTh U3yUEHHUS TUCUUILINH
€CTECTBEHHO-HAYYHOW HaINpaBIE€HHOCTH M MPEJAMETOB T'YMAaHMTAPHOTO IUKJIA.
[lockonbKy  JorMueckoe  MbllUieHue,  (GopMHpyeMoe  MpU  U3YUEHHUH
0Oy4YaromMUMHCS TOHSATHUIHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM U
NOCTPOCHUH LIEMOYKH JIOTUYECKUX YTBEPKACHUIN MPHU PEIICHUH F€OMETPUUYECKUX
3a/lay, yMEHHE BBIIBUTaTb M ONPOBEPrarh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSl MPU PEIICHUH 3a/1ady €CTECTBEHHO-HAYyYHOTO IMKJA, B YaCTHOCTH
du3znueckux 3aaay.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEéHHOM
YpOBHE — pa3BUTHE WHIWBHUAYAIbHBIX CHOCOOHOCTEW OOydYaroumxcs Mpu
U3YYEHUH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHON obnactu «MaTemaTuka u
uHpopMaTUKa»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs  Oojee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
CHEelM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEIHOTO MPO(heCCHOHATBHOTO
0o0pa30BaHus, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOUIUMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BKHEHIIMX MAaTEMaTUYECKUX MOJIENAX, IO3BOJSAIOIIMUX OINUCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPYKAIOLIETO MUpa, 3HaHUE NOHATHITHOTO anmnapara 1o pasaeiny
«CrepeomeTpus» yueOHOT0 Kypca T€OMETpPUH;

GopmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMU CBOICTBAMHM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NHPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl U HaXOJIUTh
HECTaHJAPTHBIE CIIOCOOBI PELICHUS 3a1aY;

(dopmMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJESIX U B PEaIbHOM
MHUPE MHOTOIPAHHMKM W Tejla BpallleHWs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJIEIIH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTUYeCKUX TEOpUid, (POPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATHKHU IPHU
MPOBEICHUU PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pelIeHMs, YMEHUSI WX NPUMEHSATh, MPOBOJUTH JI0OKAa3aTEJIbHbIE PACCYKIEHUS B
XOJI€ PELIEHUs] CTEPEOMETPUUYECKHX 3aJ1a4 U 3a]1a4 C IPAKTUYECKUM COJICPKAHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKa3aTeIbCTB  IMpHU



000CHOBaHMHM MaTEMaTUICCKUX YTBEPKIACHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PACCYXKICHUH;

pPa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX HM  TBOPYECKUX
CrocoOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCJIEIOBATEIbCKUX
YMEHHUH, KpUTHYHOCTH MBIIUICHUS, HHTEpeca K N3yUYCHUIO T€OMETPHH;

dopmupoBanue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABaTh TMPOSBICHUS TEOMETPUYCCKUX TIOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HCHHBIX CUTYalUSIX W MPU U3YYCHUHU JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
UHTEPIIPETAIIUN TTOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMHU JIMHUAMH Y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBustoTcs:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
HNOHSTUSIMU», PEIEBAHTHHIMU T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOy4YEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHUH  pachpefessieTcsi He  TOJbKO IO
coJiepKaTeNbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. CoaepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTIPENCIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, IPHHITUITHAIBLHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiucb  HEOJHOKPATHO. JTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCJIEIOBATENBHO U MOCTYIATEIBHO, C
coOI0IeHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YyYaIONIUXCsl, PACIIUPSSL U YTIIyOIIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUMBHUIYaJbHBIX O00pa30BaTEIbHBIX MpPOTrpaMM, OOECHEYUTh YIIyOJEHHOE
U3YyYCHHE TeOMETPHUH KaK COCTaBJISIONIEH yaeOHoro mpeameTa «MaTemaTukay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oynmymied mpodeccuu, oOecrednBas MPEEeMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHanbHbIM 00pPa30BaAHUEM.

Ha wu3yuenue ydeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE ~ TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpECEKarolIrecs,
napajulesibHble M CKpeluBalomuecss mnpsMble. [Ipu3Haku CKpeluBarOIInXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX M TUIOCKOCTEN B IPOCTPAHCTBE: MapajuieNbHbIe
psIMbIE€ B MPOCTPAHCTBE, MAPALIEIbHOCTh TPEX MPSIMBIX, NaPaAJUICIIbHOCTD MPSIMOM
u 1ockoctu. [lapannenbHoe M IEHTpalbHOE MPOEKTHUPOBAHUE, H300pakKeHHE
¢uryp. OcHOBHBIE CBOWICTBa MapajuIeIbHOIO MpOeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUU. YTl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE MApPAJUIENbHbIE WU NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK MEPIEHANKYJISIPHOCTH TMPSMOW U IJIOCKOCTH, TEOpeMa O MpsiMOH

NePHEHIUKYISPHON IIJIOCKOCTH. OpToronanpHoE MPOECKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTh  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYISAPHOCTH  JIBYX
mIockoctenl. Teopema o TpEX NePIEeHAUKYIApaX.

Yriael B NPOCTPAHCTBE: YroJl MEXKAY NPSAMOW U IUIOCKOCTBIO, JBYIPaHHBIN
yTOJl, JINHENHBIA yroJj JIBYTPAHHOrO yria. TpéXrpaHHbI U MHOTOTPAaHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOPSAMOYTOJbHBIM — MOapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparwaiimime nytm Ha TIOBEpXHOCTM MHOTOrpaHHHKa. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas nupamuja,
npaBWiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHONW NUpaMuibl. [I[paBUIbHBIE MHOTOTPAHHUKM: MPABUJIBHAS MOpU3Ma U



[IpaBUWIbHAs IHMpPAMUJA, IIpaBWIbHAs TPEYrojbHAs MUPaMUIA U IPABUIIBHBIN
TeTpa’ap, kyO. IlpenacraBieHue o NpPaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOACKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTHM M TIOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IIONIaJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSAMON HPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPaMMIIBI,
TeOpeMa O IUIOLIAIN YCEUEHHOM ITUPAMUIBI.

CummMmeTpuss B NIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTIOrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOIOTPaHHUKE: CHMMETPHS
napajulesenuneaa, CUMMETPUS IMPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOU
nUpaMubl.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIC, COHAIPABICHHbIE M  IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBIL. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
guciio. CBOMCTBA CIOKEHMs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpA HA YHCIIO.
IlonsaTe KOMIUTaHAapHBIE BEKTOPHL. lIpu3HaK KoMIuIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3bp MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTON Mexay Bekropamu. CKalsipHOE NPOU3BEACHUE

BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[lonsiTus: UUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAs TMOBEPXHOCTb,
chepuueckasi TOBEPXHOCTb, oOOpasylolue TMoBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. B3auMHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHHus] Ha TUIOCKOCTU. Pa3BépTka munmHapa u koHyca. CumMmeTpusi cepsl u
mrapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO TMapajuienenunena u ciaeActBus u3 He€. OO0bEM mpsimMoil u
HAKJIIOHHOW TPHU3MBI, MIIMHIAPA, TUPpaMHUIbl 1 KoHyca. O0BEM Iapa u MIapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJUHIp, OMNHCcaHHas okojio IwmiauHapa. llepeceuenue cdepsl u mapa c
mIockocThio. Kacanue mrapa u cdepsl IockocThio. [loHsSTHE MHOTOrpaHHHKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOM B MHOTOIPAaHHHMK WIH TEJO
BpAaILICHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nono6usix ¢uryp. IlpeobpasoBanue momoOus, romorerus. Pemenue 3amay Ha
IJIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceueHnii MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUCHUS TUIIMH]IPA
(mapamienbHO W MEPHEeHIUKYISIPHO OCH), CEeYeHHUs KOoHyca (mapajiesibHbie
OCHOBAHUIO U TIPOXOASIIUE Yepe3 BEPIIUHY), CEUCHHS I1apa, METOIbl TOCTPOSHUS
CEUYEHUI: METOJ CIEJ0B, METOJ BHYTPEHHErO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKyLIEH MIIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuu HaJl BEKTOpamMHu. BekTtopHoe
YMHOKE€HHE BEKTOpoB. CBoilcTBa BEKTOpPHOrO YMHOXeHHUs. IIpsiMoyrosibHas
cucTeMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. PasnoxkeHue BekTopa
no ©Oa3ucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TeOMETPUYECKUX
3a1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpaxkeHus. JIBUKEHUS U PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBIWKEGHHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
LEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YyYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHUHCKOro  OOIecTBa,  MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHYKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE HJTHX JOCTWKEHHUUA B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHI HayKh U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIAJIa B IOCTPOEHUE YCTOWYMBOTO OYyTyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aJ1a4, PEIICHUI, PaCCyKICHHI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIlIeKTaM pPa3JInUHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTEeMaTHYeCKWE 3HAHHUS B
MHTEpEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE MHUTAHUE, COATIAHCHPOBAHHBIM PEKUM 3aHATHN U
OTIIbIXa, PETyIsipHas GU3NUEcKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-030POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodeCCHOHATIBHOW  NIESITEBbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO Ha NPOTSKEHUU BCEM KU3HH, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOW HATPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJIOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOHON M COLMAIBHOU
Cpelbl, OCO3HaHUE III00aIbHOTO XapaKTepa SKOJIOTMUECKUX MPOoOJIeM, OpUEHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JI8 penieHus 3aaad B 00J1acTH
OKpYKarolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH U  OOIIECTBEHHOW  MPaKTHUKU, T[MOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeIOBEYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHUA W 3HAYMMOCTH JUIsI Pa3BUTHS [MBUIM3AIMH, OBJAJECHUE SI3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEI0BATEIBCKYIO JICSATEIBLHOCTh
UHAUBUAYAIBLHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE AeiiCTBUSA

ba3zoBble 1ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTAaHABIUBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIIH,
OCHOBaHUS JIJ1s1 000OIIEHHS U CPAaBHEHMSI, KpUTEPUU IIPOBOIMMOTO aHAIU3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHbIE,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOEHUAX U YTBEPXKACHHSIX, MPEAJIaraTh KPUTECPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUM
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh C€MOCO0 pelieHus ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIlCHMs, BbIOMpaTh  HauOonee MNOAXOASAIUM C  y4€TOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibckue 1eiicTBHSA:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOiIemy,
YCTaHABJIMBATh UCKOMOE M JaHHOE, (OPMHPOBATH TMIIOTE3Y, aApryMEHTHPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYecKoro oObeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENLHO (POPMYNIHPOBaThH 000OIIEHUS M BBIBOJBI MO pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUsS,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CHUCTEMAaTU3UPOBaTh M HHTEPIPETUPOBATH HMH(DOPMALMIO Pa3IUYHBIX BUIOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(GOpPMALUIO, MPEJICTaBIATh €€ B pazIuuHbIX (opmax,
WITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBATh Ha/1€KHOCTh UHpOpMaLUH o CaMOCTOSITEIbHO
c(OpMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJieMbl, pelIaeMoi 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3JWyd€ U CXOJICTBO IMO3UIIUM, B KOPPEKTHOM ¢opme
dbopMyITHpPOBATh PAa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIICIOBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (PopmaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3eHTAIlMU 1 OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HABBIKAMHM  TIO3HABATEIBHOW  pediIeKkcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOLIECCOB, UX PE3yIbTAaTOB, BIAJECThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTa perIeHHs
MaTeMaTU4YeCKOW 3a/1auH;

NpeIBUACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH 33724,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, IaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTCH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATa LEIH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WU HEJOCTH)KCHHUSI PE3yJIbTATOB JEATEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAWBHIYaTbHOM
paboThl TpU pelleHHH YYeOHBIX 3aJad, MOPUHUMATh IeJib COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThl, pacrpenessTh
BUIBl paboOT, JOroBapuBaTbcsa, OOCYKIAaTh MpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMH YJIC€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNUH 337249 U MTPOBEICHUA MAaTEMATHYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbI MHOTIOIPAHHHMKOB (TIpH3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1accu(puKaluy;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOT'OTPaHHUKOB IIOCKOCTBIO;

e BBINOJHATH [apajuiesIbHOE, LIEHTPAJIbHOE U OpPTOTOHAJIBHOE
NPOEKTUpPOBaHUE (UTYp HA IMJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpuU3Ma,
UPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OChb M IUIOCKOCTb CHMMETPHH, LIEHTP, OCh M IUIOCKOCTb CHMMETPHUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATUSIMM, COOTBETCTBYIOLIMMM BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaX0XJACHUE TI'€OMETPUYECKUX BEIMYMH, NPUMEHSSI W3BECTHBIC METOBI
IIPU PEIIEHUMH MaTeMaTUYECKHUX 3a7a4 MTOBBIIICHHOIO U BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NpPEeOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, mNpeICTaBICHHYIO Ha
yepTexkax U pUCYHKaXx;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npolecce IMOHMCKa pEHIeHHs MaTeMaTHYecKd ChOopMyTHPOBAHHOMN
npoOJieMbl, MOJEIUPOBATh pEalbHbIE CUTyallUd Ha S3bIKE TE€OMETPHH,
UCCIIEN0BaTh ITOCTPOCHHBIE MOJEIN C UCIIOJIB30BAHUEM TI'€OMETPHUECKUX
MOHATUI M TeopeM, amnmapara anareOpbl, pelarb MpaKTUYECKUE 3aaud,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMUNH;

e UMETh MNpEACTaBICHHS 00 OCHOBHBIX 3Talax pPa3BUTHA TFEOMETPUU KaK
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0y4aromuics HayduTcsi:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U Cc(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJIYy4YEHHS;

OTIEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TE€JIAMU BPAILCHUS: [IWIMHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHUKOB M T BpalleHUs,
00BEMBI U MIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WUJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITH OTIEPAIIMU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKApTOBOU CHCTEME KOOPAUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh H300pa)KEHHs] MHOTOTPAHHMKOB M Te€Jd BpalleHUs IIpHU
NapajuieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus Mo 100us;
CTPOUTH CEUEHUS MHOTOIPAaHHUKOB U TEJl BpAlECHUS: CEYEHUs IUINHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEYEHHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 1Iapa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUS CEUEHUW: METOJ CIJIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJIBKO INAaroB PELICHUs, €CIU YCIOBHS
IPUMEHEHHMS 3a/1aHbl B SIBHOW U HEABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1a4;

IIPUMEHATh  IOJIYyYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATBHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B  IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKku  cpopMynupoBaHHONW  MpOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CHUTYyallUM Ha S3bIKE T'€OMETPUM, HUCCIENOBATh IMOCTPOCHHBIE
MOJIEJIM C HCHOJIB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TIPECTaBlIeHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (yHAAMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPOrpaMMblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHTUKyYIAPHOCTD MPSAMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 pacCTOSIHUS 16
6 MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIE U CUCTEMaTH3aIH 5 5
3HAHUH
OBHLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

Ne i/ HaumeHnoBaHue pa3esioB U TeM KoanuyectBo yacos DieKTpoHHbIE (LUPPOBDIE)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
1 Ananutruyeckasi FeoOMeTpHst 15
5 [ToBTOpEHwUe, O606HI€HI:IC u 15
CUCTeMAaTH3aIlis 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tmomaa moBepXHOCTH U 0OBEMBI 9
KPYTJIBIX TEJ
6 JIBrokeHUst 5
7 [ToBTOpEHwUE, O606H1€HI:IG u 17
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[TonsiTHs: MepeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: MEPECCKAOIHNECH IIIIOCKOCTH,
ICPCCCKAOIUCCA IIpsAMasa U MJIIOCKOCTb;
TOJIYIIPOCTPAaHCTBO

MHoOrorpaHHHUKH, U300paKeHHE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHUX 00BHEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTENIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEHN B TPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

12

N300pakeHue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpanirBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pebpa. M3o0paxxkeHne nepeceyeHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Merton ciaenoB ajs MMOCTPOCHUMA CedyeHUI




15

Mertoa cienoB Ui OCTPOSHHS CEUCHUIA.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cienoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

17

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aIHUCh II1aroB
MTOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUSA

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEW U 3aKUCh 111aroB
MIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANBHBIX 0Tpe3kax. [TogoOue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTpoabHag padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIxX. [lapanienbHble TpsMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnmn
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaienbHbIX NpsAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTUPOBAHHKE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o00pakeHune pasHbIX
¢buryp B napamienbHON IPOEKIUN

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXY IPAMBIMHU

29

332[3‘11/1 Ha 10Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTus: napajijieJIbHOCTb HpﬂMOfI u
IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/ISHaK
napalsIeJIbHOCTU HpﬂMOﬁ " IJIOCKOCTH.




CpoiicTBa NapayuIeIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYUCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajuIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHas mpoeKuus, IPUMEHEHUE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napasienenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WI0ckoCcTH. [Ipu3Haku
MapajuieIbHOCTH JBYX IIOCKOCTEH

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIei
yepes TOUKY, He MPUHAAISKAIYI0 JTaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapayIeIbHOCTH MPSIMbBIX MTEPECEUCHUS
MIPU NIEPECEUECHUH JIBYX MMApaLIEIbHBIX
IIJIOCKOCTEHN TpEThen

37

CBoiicTBa mapaiesIbHbIX MJIO0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH TPAMOIL C
JBYMsI ITApaJIIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: reopema [Mugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenunena

41

Borunicnenue 1iauH 0Tpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e

42

[lepneHMKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOM U
IIJIOCKOCTH

43

[TepieHAMKYISAPHOCTD MPSIMOU 1
mwrockocTH. [TpusHak
MEPIEeHIUKYISIPHOCTH MPSAMOU U
IJI0CKOCTH

44

Teopema o cyliecTBOBaHUHM U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

45

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInockocTtu n NEPNCHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHauKynsAp U HAKJIOHHASL.
[TocTpoeHue nepneHuKyispa U3 TOUKH Ha
MPSMYIO

48

[eprieHauKynsp U HAKJIOHHASL.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIApax

49
(mpsimast u oOpaTHast)

50 Teopema o0 TpEX nepHeHANKYIApax
(npsimast u oOpatHast)

51 Yroa Mmexay CKpenuBaromuMHUCs
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuii Kyoa, MPU3MBI,

55 IIPaBUJIBHON ITUPaMUIBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIMH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IIocKocTH. ITnockoctu
CUMMETPUN B MHOTOTpaHHHUKAX

57 [Ipu3Hak NepneHuKyJIIpHOCTH MPSMON 1
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUN

58 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH

60 CriocoObl ONyCTUTh NEPIIEHANKYISAPHI:




CUMMCTpPUs, CABUT TOYKHU I10
MapajuIeIbHON IPSIMOU

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsHast padota "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTee”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie METObI BEIYHMCIICHUA
yriia MCXAy NpsAMbIMU B MHOT'OI'PaHHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JIMHEHUHBIX
YIJI0B JIBYTPaHHOIO yriia

67

[TepnienaukynspHelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepecevyeHus ABYX MIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEN ITOCKOCTH

69

[IpsiMoyrombHbIN Napajuienenumnen; Kyo;
U3MEpPEHUs, CBOMCTBA MIPSIMOYTOJIBHOTO
napasJiesienunena

70

TeopeMa 0 JUaroHaJii npsiMoyroJIbHOTO




Imapajiiejacnuiecaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U MPUKIaIHbIC
3aJa4M, CBA3aHHBIE CO B3aMHBIM
PAacIOJIOKEHUEM MIPSAMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuiebHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa mapaynenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

Paccrosaue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH

75

BrranciieHue paccTosAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YTiia

77

DneMeHTHI chepUuecKoil reOMEeTpHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTtposnpHast padota "Yrisl u
paccrosHus"

79

CucremaTtu3zanus 3HaHuN "MHOTOTrpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [IpaBunbnas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit mapayenenunen, 1
MPSIMOYTOJIBHBIN Mapajuiesenures, Kyo

83 Brimykieie MHOTOTpaHHUKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Diinepa. [IpaBunbHBIC U MOIYPABUIHHBIC 1
MHOTOTPaHHUKH

85 KounTtponsnas pabora "MHuororpaHHUKT" 1

86 [TonsiTne BEeKTOpa Ha MIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapannenenurnena 1

90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1
Paznoxenue Bekropa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
IJIOCKOCTH

92 CkansipHOo€ pou3BeICHUE 1

03 Beruncnenue yria Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

95 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

96 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

98 O06o0011eHe U cucTeMaTH3alus 3HaHUN 1




99 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O06o01IeHre 1 cucTeMaTru3alus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

Jara
Ne i/ Tema ypoka KoinyecTBo HayHenns
4acoB
[Inan ®dakTt
1 [ToBTOpEeHUE T"eMBI "KoopauHaTtbl BEKTOpa Ha IMJIOCKOCTH U B 1 02.09.2025
MIPOCTPAHCTBE
2 [ToBTOpenue Temsr "CkransipHOE TPOU3BEIEHIE BEKTOPOB" 1 02.09.2025
I1 "B
3 OBTOpEHHUE T"eMI)I BIYUCIICHHE YTJIa MEXKIY BEKTOPAMHU B 1 03.09.2025
MPOCTPAHCTBE
I1 Y% i i
4 OBTOper/‘Ie TeMbl "YpaBHEHHUE MPSIMOH, TPOXOIAIICH Yepe3 1 09.09.2025
JIBE TOUKU
b
5 paBHEHHUE TUIOCKOCTU, HOpMaJjib, YpaBHEHHE TUIOCKOCTH B 1 09.09.2025
OTpe3Kax
0%
5 paBHEHUE TUIOCKOCTU, HOpMaJlb, YpaBHEHHUE TIOCKOCTH B 1 10.09.2025
OTpe3Kax
BekTopHoe npousBeneHue 16.09.2025
JluneliHble HEPABEHCTBA, JIMHEHHOE TPOTrPpaMMHUPOBAHUE 16.09.2025
JluneliHble HEPABEHCTBA, JIMHEHHOE TPOTrpaMMHUPOBAHUE 17.09.2025
10 AHaIUTUYECKUE METOIbI pacuéTa yriia MeXa1y NpsIMbIMH B 1 93.09.2025
MHOTOTPaHHUKAX
1 AHanmuTHuyecKre MeTO/Ibl pacuéra yria MeXay MIIOCKOCTSIMU B 1 93.09.2025
MHOTOTPaHHUKAX
12 dopmyna pacCTOSAHHS OT TOUKH JI0 INIOCKOCTU B KOOPAMHATAX 24.09.2025
13 HaxoxaeHue paccTosiHU OT TOYKHU JI0 TUIOCKOCTH B KyOe 30.09.2025
14 HaxosxneHue paccTosiHUi OT TOUKHU J0 MIOCKOCTH B 1 30.09.2025

MPaBUILHON MHpaMHJIe




15 KounrtpoJabHnas padora "Ananuruueckas reomerpus"” 01.10.2025

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU 07.10.2025

17 CeueHusi MHOTOIPAaHHUKOB: METO/JI CJIEJIOB 07.10.2025
CeycHrsI MHOTOT'PAHHUKOB: CTaHIAPTHBIC TIOCKOCTH,

18 P P 08.10.2025
MePECCUCHUS TPSMBIX U TUIOCKOCTEH

19 [TapannensHbIe TPSIMBIE U IJIOCKOCTH: TapalIeIbHbIC CEUCHUS 14.10.2025

20 [TapanmiensHbIe MPSAMBIC U TUIOCKOCTH: PACYET OTHOIICHUN 14.10.2025
[TapanmienbHbIe MPSMBIC U TTIOCKOCTH: YTITBI MEXK

21 P P . o 15.10.2025
CKPEIMBAIOIIIUMHUCS MTPSIMBIMH
[eprieHAUKYIAPHBIC IPSMBIE M MIIOCKOCTH: CTAHIAPTHBIE Maphl

22 MEePIEeHIUKYISIPHBIX INIOCKOCTEH U MPSIMBIX, CHMMETPUUN 21.10.2025
MHOTOT'PaHHUKOB
[NeprieHMKyIApHBIE IPSIMBIE M IUIOCKOCTH: TEOpPEMa O TpeX

23 P YIIPHBIE TP P P 21.10.2025
MEePIICHANKYIISIpax
[NeprieHAMKyIIpHBIE IPSIMBIE U FIOCKOCTH: BBIYUCICHUS JITHH

24 PHEHATIYHPHBIE TP 8 22.10.2025
B MHOTOT'paHHHKaX
[ToBTOpEHUE: TIONIAI MHOTOYTOJIBHUKOB, (POPMYJIBI JUIst

25 pet e " opuye 2 28.10.2025
TJI0IIAIeH, COOOpaKEHHMS O 100Us
[ToBTOpEHUE: TIONIAIM MHOTOYTOJIBHUKOB, (POPMYJIBI JIst

26 pett e 7 opmyei 1 28.10.2025
TJIOIA IeH, COOOPaKEHHMS 110 100U
[ToBTOpEHUE: IUIONIAIM MHOTOYTOJIBHUKOB, (POPMYJIBI JUIst

27 pett e " opmye 2 05.11.2025
rIonaaen, CooOpakxeHusl Moa00us
[Tnomamy ceveHnit MHOTOTPaHHUKORB: TUIOMIAIA

28 HHAAT eeT P NG 11.11.2025
MOBEPXHOCTEH, pa3pe3aHus Ha YaCcTH, COOOpaKeHuUs 0100us
[Tnomamym ceveHnit MHOTOTPAaHHUKOB: TUIOMIAIA

29 AT eET P NG 11.11.2025
MOBEPXHOCTEH, pa3pe3aHus Ha YaCcTH, COOOpasKeHuUs TI0100us

30 KonTtpoabsHnas pa6ora "[loBToOpeHne: MHOTOTpaHHUKH, 12.11.2025




CEUEHUsI MHOTOTPaHHUKOB"

31 O0BéM Tema. O0beM PSIMOYTOJIBHOTO TIapaJuIeTIeITHITe 1A 18.11.2025

32 3anaun 00 yaBOCHHH Ky0a, 0 KBajpaType Kyda; 0 TpUCEKITUN 18.11.2025
yria

33 CrepeoMeTpHYeCcKHe 3a/1a4H, CBSI3aHHBIC C 00BEMOM 19.11.2025
MPSIMOYTOJIBHOTO TIapaJuIeieTuIe/1a

34 [Ipuknagueie 3a1a4n, CBsI3aHHBIE C BRIYMCICHUEM 00bEMa 25 11.2025
MPSIMOYTOJIBHOTO TIapaJuIeieTuIe/1a

35 O06BEM TIPSIMOI TPU3MBI 25.11.2025

36 CTG?GOMGTPI/I‘-IGSKI/IG 3a/1a4yu, CBA3aHHBIC C BHIYUCIICHHEM 96.11.2025
00BEMOB MPSAMOI TPU3MBI

37 [Ipuknagaeie 331291, CBSI3aHHBIE C 00BEMOM MPSIMOU MPU3MBI 02.12.2025
B 618 N

38 BIYHCIICHUE O ’.[';eMOB TEJ C nvOMomLfo oTpeIeIEHHOTO 02.12.2025
naTerpayia. O0bEM HAKIIOHHOW MPU3MBI

39 Brruncnenue 06?éMOB TEJ C TOMOIIBIO OMPEACIEHHOTO 03.12.2025
uHTerpaa. O0bEM upamMuIbl

40 ®dopmyna 06bEMa upamupl. OTHOIIEHHE 0OBEMOB ITUPAMHU/T 09.12.2025
¢ 00IUM yriom

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MMUPAMHU/T 09.12.2025
¢ O0IIMM YTJIOM

42 CTepeOMeTqueCKHe 3a/1a4yu, CBs3aHHBIC C 00bEMaMH 10.12.2025
HAKJIOHHOM TPU3MBI

43 CrepeoMeTpHueckue 3aauu, CBI3aHHbIE C 00bEMaMU 16.12.2025
MU PAMH/IBI

44 HpI/I}(J‘Ia,[[HLIe 3azlaq1/£ o TeMe "OOBEMEI Tel", CBsI3aHHBIE C 16.12.2025
00BEMOM HAKIIOHHOW TIPU3MBI

45 [Mpuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C 17.12.2025




00BEMOM MUPAMHU/IBI

[Ipumenenne 06bEMOB. Briunciienue paccTostHUs 10

46 23.12.2025
TIJIOCKOCTH

47 KonTpoabHnas padora "O0bEM MHOrOrpaHHuka" 23.12.2025

48 I_Iunnﬂnpnqecxai[ MMOBEPXHOCTh, 00pasyroime 94.12.2025
HUJTUHIPUYECKOMN MOBEPXHOCTH

49 Hunuuap. [psamoit kpyrosoi nunuuAp. [lnomans 30.12.2025
MMOBEPXHOCTU LUITUHIPA

50 Konndeckast moBepXHOCTh, 00pa3yroIue KOHUIECKON 30.12.2025
nosepxHocth. Konyc

51 CedeHne KOHyca IIIOCKOCThIO, MapaJUIeIbHON TNIOCKOCTH 13.01.2026
OCHOBaHUS

59 VYceuénnsiii konyc. M300paxeHnne KOHYCOB U YCECUEHHBIX 13.01.2026
KOHYCOB

53 [Tmomaas 60KOBOY MOBEPXHOCTH M TIOJTHOM MOBEPXHOCTH 14.01.2026
KOHyca

54 [Tmomanpe 60KOBOY MOBEPXHOCTH M TIOJHOM MMOBEPXHOCTH 90.01.2026
KOHyca

55 CrepeoMeTrpHuueckue 3a1auu Ha ,Z[OKleaTeJ'IBCTBO u 90.01.2026
BBIYHCIICHUE, IOCTPOCHUEM CEYCHUI IUINHIPA, KOHYCa

56 CrepeoMeTrpHuueckue 3a1auu Ha I[OKjBaTeJ'IBCTBO u 91.01.2026
BBIYHCIICHUE, IOCTPOCHUEM CEYCHUI IUIHHIPA, KOHYCa

57 [IpuknagHeie 3aa4u, CB3aHHbBIE C IUIHMHIPOM 27.01.2026

58 [IpuknagHeie 3aa4u, CB3aHHbBIE C IUIHMHIPOM 27.01.2026

59 Coepa u map 28.01.2026

50 [Tepeceuenue cdepsl u mapa ¢ miockocThio. Kacanue mapa u 03.02.2026

cdepsl II0CKOCThI0. Bua n n3o0paxenue mapa




[Mepeceuenue chepsl U mapa ¢ miockocthio. Kacanue mapa u

61 1 03.02.2026
cdepbl TNIOCKOCThIO. By 1 n300paxenue mapa

62 VYpasuaenune chepsl. [Tnomans chepsl u e€ yacreit 04.02.2026

63 Cummetpusi cepshl 1 mapa 10.02.2026
CrepeoMeTpHYeCKHE 3a/Ia4H HA JJOKAa3aTeIbCTBO H

64 BBIYMCIIEHUE, CBSI3aHHBIE CO c(hepoil U I1apoM, OCTPOECHUEM 1 10.02.2026
WX CEYCHHH IIOCKOCTHIO
CrepeoMeTpHYeCKHE 3aJIa4H Ha JJOKAa3aTeIIbCTBO H

65 BBIYHCIIEHUE, CBSI3aHHBIE €O c(hepoil U IapoM, OCTPOCHUEM 1 11.02.2026
WX CEYCHHH IIOCKOCTHIO

66 [Mpuknamaeie 3a1a49u, CBsI3aHHBIC CO c(Hepo U IIapoM 1 17.02.2026

67 [ToBTOpEHUE: OKPY)KHOCTH Ha TNIOCKOCTH, BEIYMCIICHUS B 1 17.02.2026
OKPYXXHOCTH, CTAaHIAPTHBIC TIOI0OHsI

68 Paznuunple KOMOWHAIIMY TEJ BpAIleHUs] © MHOTOTPAHHUKOB 1 18.02.2026

69 3anmauu o Teme "Tena ¥ MOBEPXHOCTH BpamieHus" 1 25.02.2026

70 3anauu o Teme "Tena ¥ TOBEPXHOCTH BpalieHus " 1 03.03.2026

71 KouTtpoJabHas padora "Tena u moBepXHOCTH BpamieHus" 1 03.03.2026

72 O06bEM mumuHApa. Teopema 06 00bEME PSIMOTO MUITUHIPA 1 04.03.2026

73 Brraunciienue 06’.[.>éMOB TEJI C MOMOIIBIO OTIPEACTIEHHOTO 1 10.03.2026
unTerpana. O0bEM KoHyca

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH KOHYCA 1 10.03.2026

75 CTe?eOMeTqueCKHe 3aJ1auu, CBS3aHHbBIE C BBHIYMCICHUEM 1 11.03.2026
00BEMOB UIMHAPA, KOHYCA

76 HpI/IKnanHLIe?aL[aI'{'H o teme "OOBEMBI U IIOIIAIN 1 17.03.2026
MMOBEPXHOCTEH TeI

77 O0béM 1mapa u mapoBoro cekropa. Teopema 06 00BEMe mIapa. 1 17.03.2026

IInomans C(bepm. CTepCOMeTpI/I‘-ICCKI/IC 3aaa4u, CBA3aHHBIC C




BBIYHCIICHUEM 00BEMOB TI1apa, MAapOBOTO CETMEHTA U
LIapOBOTO CEKTOpa

[Ipuknanueie 3anaun no teme "OOBEMBI TEN", CBA3AHHBIE C

78 00BEMOM mapa u wioma o chepbl. COOTHOIICHUS MEXTY 18.03.2026
TJTOIAIIMH TIOBEPXHOCTEH U 00bEMaMU TTOTI0OHBIX TEll
[Tono6HbIe Tena B mpocTpancTse. M3MeHenne 00béMa npu

79 nonoouu. CtepeoMeTpruecKre 3aaun, CBI3aHHbIC C 31.03.2026
BBIYUCIICHHEM 00BEMOB TEJ U IUIOINIA/IEH TOBEPXHOCTEH

80 KOHTpOJIbHi:SI pa6ora "[Inomaayu moBepxXHOCTH U 0OBEMBI 31.03.2026
KPYTJIBIX TEJ

81 JIBM)KEHMS POCTPAHCTBA. OTofSpameHHsL HBMjKeHI/m 51 01.04.2026
paBeHCTBO ¢uryp. OOmuye CBOMCTBA IBUKCHHM

82 Buapl nBukeHMil: mapauienbHbIi NEPEHOC, [IEHTpaIbHas ) 07.04.2026
CUMMETpUS, 3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT MPSIMOM

83 [IpeobpazoBanus momoous. [psimas u chepa Ditnepa 07.04.2026

84 I'eomeTpuyeckue 3aaun Ha MPUMEHEHHUE JIBUYKCHUS 08.04.2026

85 KontponbHas padota "BekTopsl B mpocTpancTse" 14.04.2026
O6o6matomiee moBropeHue 11 MOHITHI 1 METOJIOB Kypca

86 reometpun 10—11 kaccoB, cucTreMaTH3anys 3HAHHH: 14.04.2026
"[TapannenbHOCTh NPSAMBIX M TJIOCKOCTEN B MpocTpaHcTBe"
O6o6maromniee noproperue 11 moHsTHH U METOJOB Kypca

87 reometpun 10—11 kaccoB, cucTreMaTH3anys 3HAHHH: 15.04.2026
"BexTopsl B npocTpaHCcTBE"
Ob6o6maromiee noproperue 11 nmoHATH 1 METOJIOB Kypca

88 reometpun 10—11 xnaccoB, cucremaTu3anus 3HaHUI: 21.04.2026
"BexTopsl B npocTpaHcTBe"

89 O6o6maromniee noproperue 11 moHITHI U METOJIOB Kypca 91.04.2026

reometpun 10—11 kiaccoB, cuctemarusanus 3HaHui: "Oobem




MHOTOIpaHHUKa"

90

O6o6maromee noproperne 11 MOHITHI U METOJIOB Kypca
reomerpun 10—11 knaccos, cuctemarusanus 3HaHuii: "OobeM
MHOTOTpaHHUKa"

22.04.2026

91

Ob6o6maromee moroperne 11 moHsATHIF 1 METOJIOB Kypca
reomerpun 10—11 kaccoB, cuctemaTu3anus 3HaHUA:
"[Tmomaan MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"

28.04.2026

92

O6o06matomiee nmoBropeHue 11 MOHITHIT 1 METOZIOB Kypca
reometpun 10—11 xnaccoB, cucremarn3anus 3HaHWI:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI KPYTIIBIX TET"

28.04.2026

93

HUrorosasi KOHTpPOJILHAA padoTa

29.04.2026

94

HUrorosasi KOHTpPOJILHASA padoTa

05.05.2026

95

[ToBTOpEeHME, 0000IIIEHNE U CHCTEMAaTHU3AIUS 3HAHUN

05.05.2026

96

Hcropust pa3BuTHs CTEpEOMETPUH KaK HAYKH U €€ POJIb B
Pa3BUTHUH COBPEMEHHBIX WHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUN

06.05.2026

97

Hcropus pa3BuTHs CTEpEOMETPUH KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

12.05.2026

98

HcTopus pa3BuTHS CTEpEOMETPUH KaK HAYKU U €€ poJib B
Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

12.05.2026

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJIb B
Pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

13.05.2026

100

Hcropus pazBuUTHS CTEPEOMETPHUH KaK HAyKU U €€ pOJIb B
Pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

19.05.2026




Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKU U €€ POJIb B

19.05.2026

101 Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI
HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B
102 Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX 1 20.05.2026
TEXHOJIOTHI
102

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIEICTBHS M3 HUX INPH PEHICHUU
' reOMETPHYECKHUX 33129
73 OnepupoBaTh TOHATHSAMH: TAPAUICTBHOCTh M MEPIEHAUKYISIPHOCTD
' MPSMBIX U TJIOCKOCTEH
74 KnaccupumupoBaTh B3auMHOE pPAcCIONIOKEHHUE TPSAMBIX M ITUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh NOHATHSAMH: IBYTPAHHBIN yroj, TPaHW JBYIPaHHOTO YTJa,
7.5 pebpo IBYrpaHHOTO yria, JIMHEWHBIH YroJl IBYTPAHHOTO yrja, TpaaycHas
Mepa JIBYIrpaHHOTO yIJia
76 OmnepupoBaTh MOHATHSIMHU: MHOTOTPAaHHMK, BBIMYKJIBI ¥ HEBBITYKIBIA
' MHOTOTPaHHUK, YJIEMEHTHl MHOTOT'PAaHHUKA, TPABUIIbHBI MHOTOTPaHHUK
77 PacriozHaBaTe OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (IMpaMuia, NpU3Ma,
MPSMOYTOJIBHBIN MapajuieenuIe;, Kyo)
KnaccudummpoBare ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHMSA Ui
7.8 K1accuuKanyy (BBIIYKIBIE U HEBBITYKJIBIE MHOTOTPaHHHUKH, MPAaBIIILHBIC
MHOTOTPaHHHKH, TIPSIMbIC M HAKIIOHHBIE TIPU3MBbI, TapaJUICIICITUITC b )
7.9 OmnepupoBaTh NOHATHAMH: CEKYIIas INIOCKOCTh, CEUCHHE MHOTOTPAaHHUKOB
710 OOBSICHATH NPUHLMIIBI IOCTPOCHUSI CEUYCHUH MHOTOTPAHHUKOB, UCTIOJbB3YS
' METOJI CJIEJIOB
Ctpouth ce4yeHUs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB NMPOCTBIX OOBEMHBIX (QUTYp:
BUJ CBEPXY, COOKY, CHU3Y
Pemare 3a1aun Ha HaXOXXKJEHHE T'€OMETPUYECKUX BEIUYMH IO oOpasuam
WIA QIrOpUTMaM, IPUMEHSAsS HW3BECTHHIC AHAIUTHYECKUE METOAbl IpH
7.12 pelIeHUH  CTaHJAPTHBIX MaTeMaTHMYeCKMX 3aJad Ha  BbIYHCIICHHE
paccTOSIHUIM MEXAy ABYMS TOYKAMHU, OT TOYKU JO NPSAMOM, OT TOUYKHUIO
TUIOCKOCTHU, MEXK/1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
Pemate 3amaun Ha HaXOXXJEHHE T'€OMETPUYECKUX BEIUYMH IO OoOpasuam
713 WIA aIrOpUTMaM, INPUMEHSS HW3BECTHbIE AHAIUTHYECKUE METOMAbI IpH

pEeLIeHUN CTaHIAPTHBIX MAaTeMAaTHUYECKUX 3a7ad Ha BBIYUCIICHHE YIJIOB
MEXKIY CKPCLIMBAIOUIUMHUCA MPAMBIMHM, MEXKIY NPAMOM U IUIOCKOCTHIO,




MCXKAY IJIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI U IUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma,

7.14 nupaMuza) ¢ NpUMEHEHHEM (OpMyN, BBIYUCIATH COOTHOLICHUS MEXIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00bEMAMHU 110I00HBIX MHOTOTPAHHUKOB
715 OnepupoBaTh MOHATHSIMHU: CHMMETPHS B NPOCTPAHCTBE, IEHTP, OCh M
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
gepTekax U pUCyHKax
[TpumensTh reoMerpuyeckne (aKThl U PEHICHHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEINOJaramiinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIpUMEHEHHMs 3a]IaHbI B SIBHOK opme
718 [IpuMeHAT mpocCTEHIIME MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUECKUX 3a1a4
719 [IpuBoaMTH TpEMEPHl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUpPOJE W
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTH MOJTydeHHBIE 3HAHWUS Ha MPAKTHUKE: aHAJM3UPOBATH peallbHBIC
CUTYallUU M NMPUMEHATh U3yYEHHBbIE MOHATHS B IpOIEcCe MOUCKA PEeLICHHS
MaTeMaTu4ecku chopMyarMpoBaHHON NpoOIEMbl, MOAEINPOBATh PEATIbHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIIECIOBATH IMOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI M TeopeM, anmapara aareopsl,
pemaTh ~ NpakTHYECKUEe  3a/auyd,  CBSI3aHHBIE C  HAXOXJIEHHEM
reOMEeTPUYECKUX BETUYUH
11 KIJACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro o001ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh HOHATHAMM: IMJIMHApPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHIAP, KOHHYECKash MOBEPXHOCTb,
oOpasyromye KOHUYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TNl BPALLICHHS
6.4 KnaccugunupoBaTb B3aMMHOE paciioyioxkeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHUE CEIrMEHTA, BHICOTA
6.5 CerMEHTa, IapOBOW CJIOH, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMAAM  TMOBEPXHOCTEW TeN  BpalleHHS,




TEOMETPUYECKUX TeJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAaHHMK, BIMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TeEJO
BpalICHUsA

6.8

BBIYHCIATE COOTHOMIEHUST MEXK/Ty IUIOIIAIMHU TIOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEN

6.9

N3o00pakates m3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BoinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUJI CBEpXy, COOKYy, CHHU3Yy; CTPOUTh CEYEHHsS Tell
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETpPUYECKUX (Urypax, TMpeACTaBIEHHYI0 Ha
YepTe)kKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MNPEINONaralIiuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B SIBHOU (hopme

6.13

OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE  IEHCTBUS  CJIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa HAa YHCJIO, OOBSACHATh, KAKUMHU CBOWCTBAMHU OHHU
oOazmaror

6.15

[IpumeHsTh MpaBUiIO NapauieNenune1a Mpy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB IOHATUAMU:. JOCKAPTOBBI KOOpPAWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, pPaB€HCTBO BEKTOPOB, KOOPJAUWHATHI BEKTOPA, YI'oOJl
MCXKAY BCKTOPAMH, CKAJIAPHOC IMPOU3BCACHUC BECKTOPOB, KOJUIMHCAPHBIC U
KOMIIIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOpPOB M MPOU3BCACHUC BCKTOPA HA YHUCIO, YIoOJl
MCKAY BCKTOPAMH, CKAJIAPHOC IHNPOU3ZBCACHUC, PACKIAAbIBATH BCEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4uu Ha IIPUMCHCHHC BCKTOPHO-
KOOpAWHATHOTO METOa

6.20

Pemate 3agaun Ha JOKa3aTEIbCTBO MATEMATHUYECKHMX OTHOIIEHUM U
HaXO0XKACHUEC TCOMCETPHUUYCCKUX BCIIUYHUH 11O 06pa3uaM WK aJIrOpuTMam,
IIPUMCHAA HN3BCCTHBIC MCTOJbI pu PCHICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL npo cTeine NporpaMMHBIC  CpCACTBA W  3JICKTPOHHO-
KOMMYHHKAIITMOHHBIC CUCTECMBI TP PCHICHUU CTCPECOMETPHUICCKUX 3a0a1

6.22

HpI/IBO,Z[I/ITL NpUMEPbl MATCMATHUYCCKUX SaKOHOMCpHOCTCﬁ B IpUpOAC U
JKU3HU, paCllO3HABATh MIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTI: MOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE: aHAJIMU3UPOBATHL PCAJIBHBIC




CUTyallUM U NPUMEHATh U3YyYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku cHhopMyIHMpOBaHHOHN MPOOIEMbI, MOACIUPOBATH pPeabHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIO0BATH ITIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUN U TEOpeM, almapara aiareopsl,
pemaTth  NPAKTUYECKHME  3aa4d,  CBA3AHHBIE C  HAXOXIACHUEM
reOMETPUYECKUX BEJIMYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AaKCMOMAaTUYECKOM MTOCTPOEHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne NpsIMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TTapAIIICIIbHBIC
n CKpCHIUBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, npAMBIX U MJIOCKOCTEl B
MPOCTPAHCTBE: MapajUlelIbHbIE TMPSMbIE B TPOCTPAHCTBE, NAPALICIBHOCTh TPEX
NpsMBIX, MApPAJUIEIBHOCTh MPSAMOM M  IUIOCKOCTH. YTIIBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapaUIeNIbHBIX IUIOCKOCcTeH. [lpocreimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapayienenunes,
MOCTPOEHUE CEUCHUI

7.3

[lepneHIuKynApHOCTh MPSAMOM M IJIOCKOCTU: TMEpPHEHAMKYISPHbIE TMpsSMbIE B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMON MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbI B MTPOCTPAHCTBE: YroJl MEXAY MPSAMOUM M TNIOCKOCTBIO, ABYTPaHHbBIN
yroJi, JIMHEHHBINH YroJ ABYyrpaHHoro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 TUIOCKOCTH, MPOEKIHs (purypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. Teopema o TpEX nmepreHuKyIsIpax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: nN-yrojpHas
npu3Ma, I'paHd U OCHOBAHMs MNPHU3MbI, IpsMas U HAKJIOHHAs IpU3MbI, OOKOBas U
[I0JIHAsl IOBEPXHOCTh Mpu3Mbl. [lapamienenunen, NpsMOYroabHbIN Napaiesienunes u
ero cpoiicra. Ilupammna: Nn-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMU[BI,
O00KOBasi M TOJHAs MOBEPXHOCTb NMHPAMUJbl, MpaBWIbHAS M yCcEUEHHAs MHpaMHJA.
OneMeHThl TNpu3Mbl M nUpamMuibl.  [IpaBUibHBIE MHOTOTPAaHHUKH:  TIOHSTHE
MPAaBUIBLHOIO MHOTOTpPaHHUKA, TMpaBWJIbHAs NpU3Ma M MpaBWIbHAs NUpPaMUJA,
IIpaBUJIbHAS TPEYroJbHasi MUpaMKIa U MpaBUIIbHBIN TeTpasp, ky0. IIpeacraBienue o
IIPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, AOACKa’ap U ukocayapyrue CeueHus
MPU3MBI M TUPAMUIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEMEHTHI CUMMCTPUHA B nupamMmuaax, MnapauicJICIuIcaax, IpaBHUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbluncnenue »5eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [limomans
OO0KOBO¥ TOBEPXHOCTH M MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, IIOIIA/lb OCHOBAHUH,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onstue 06 06vEMe. OO6BEM nUpaMuIbl, IPU3MBI

1.7

[Tono6usie Tena B mpoctpancTBe. COOTHOIICHUS MEXKTY TUIOIMAASIMH TTIOBEPXHOCTEH,
00BEMaMH TTOAOOHBIX TET

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COEePKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHIAPUYECKON MOBEPXHOCTH, OCh
I_II/IJ'II/IH)IpI/I'-IeCKOI\/'I HOBerHOCTI/I. HI/I.]'H/IH)IpI OCHOBAHHUA " 6OKOBa$I HOBerHOCTB,
o0Opasyromas 1 0Ch, TIIONaAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konndeckas moBepxHOCTh, 00pa3yronne KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOM ToBepXHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroIias U OcCh,
Iomaas OOKOBOM M TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasyromue u
BBICOTA, OCHOBAHUS 1 OOKOBAasi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, Iuamerp, oMb MoBepxHocTu cheprl. BzaumHoe
pacnofio)keHue cdepbl U IUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka HUIMHIpPA U KOHYCa

6.5

KomMOunamuu tesn BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHHK, ONTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpalllEHUs

6.6

[Tonsatue 06 oO6BEmMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIPHOTO TapajuieNienunena u cieAcTBus u3 He€. O0bEM HWIMHIpA, KOHYCA.
O6bEM 1mapa u WIomaas cepsl

6.7

[TopoGHble Tena B nmpoctpancTBe. COOTHOLIEHUS MEXAY TUIOMIAASIMH TTOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TET

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEUYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOSIee Yepe3 BEPILUHY), CEUCHHUS 11apa

6.9

Bexktop Ha miockocth M B npoctpaHCTBE. CIIO)KEHHWE W BBIYMTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOPAMHU

6.10

HpSIMOYFOJ'ILHaH CUCTCMa KOOpAMHAT B IIPOCTPAHCTBEC. KOOp,Z[I/IHaTLI BCKTOpA.
HpOCTCﬁLHPIC 3alauyu B KOOpAWHATax. Yron MCKAY BCKTOpaMH. CKaJ'IHpHOC
NMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNpAMbIMU W TIJIOCKOCTAMMU.
KOOp,Z[I/IHaTHO -BGKTOpHLIﬁ MCTOI ITPU PCIICHHUU I'COMCTPHUICCKUX 3a1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Bnagenue MeromaMu J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3a/ay;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TEOopeMa, CIIEJICTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHITh MX; YMEHHE (POPMYIHPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHUH;
MIPOBOJUTH JOKa3aTeJIbHbIE PACCYKICHUS MPH PELIEHUH 3a/1a4, OLIEHUBATh
1 JIOTHYECKYI0  TMPaBWIBHOCTh  PACCY)KJIEHUH; YyMEHHE  OINepHUpOBaTh
MOHATUSMH: MHOKECTBO, MOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  ajis
OTIMCAHUS pPeaNbHBIX MPOIECCOB U SIBJICHUN W MpPU PEIIeHUH 3a7ad, B TOM
YHCclie U3 JIPYruX y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMU:
rpad, cBs3HBIM rpad, nepeBo, HUKI, rpad Ha IUIOCKOCTH; YMEHUE 3a]aBaTh
U OMHCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue OnepupoBaTh IOHATHAMH: HATYpPAJIbHOC YHCJIO, LEJI0C YUCIIO,
CTCIICHDb C LICJIBIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOfI CTCIICHHU, CTCIICHD C
palliOHAJIbHBIM IIOKA3aTcjiIeM, CTCIICHbL C HeﬁCTBHTGHBHBIM II0Ka3aTcCJlICM,
norapn(bM qucia, CHHYC, KOCHUHYC U TaHI'CHC HIPOU3BOJIBHOI'O 4YHCJIA,
OCTaTOK II0 MOAYJII0, PAlUMOHAJIIBHOC YHUCIIO, HPpAlMOHAJIBHOC YHCIIO,
MHOXECTBa HATYPAJIbHBIX, MNCJIbIX, PANUOHAIBHBIX, JIEMCTBUTEIIHLHBIX
2 YUCCII; YMCHHEC UCIIOJIb30BATh MMPU3HAKU ACIIMMOCTH, HalMEHBIINN 06H.IHﬁ
JACIUTCIIb W HAMMCHBIICC 06Luee KpaTHOC, aJIrOPUTM EBknupga npu
peIICHNU 3aaav; 3HAKOMCTBO C pa3JIMYHbIMU MO3UIUOHHBIMU CHUCTCMaMHU
CUUCJICHUA; YMCHUC BBIINIOJIHATH BHIYUCIICHUC 3HaYCHUU U Hp606pa30BaHI/I}I
BLIpa)KCHI/Iﬁ CO CTCIICHAMU U JIOI‘apI/I(I)MaMI/I, Hp606pa3OBaHI/IH ,Z[pO6HO-
palluOHAJIbHBIX BBIpa)KeHHfI; YMCHUC ONICpUPOBATH TIOHATHUAMMU

oCJICA0OBATCIIbHOCTD, apI/I(bMeTI/ILIeCKaSI nporpeccust, rcoMETpUUCCKaa




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Huclia, (GopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
MIPUBOJIUTH MIPUMEPHI HCIOIb30BaHUSI KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
MOHATHSAMM:  MaTpuua 2X2  wu  3x3,  onpenenurenb  MaTpUILBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: palMOHAJbHbIE, HpPpPALMOHAIbHBIE,
MoKa3aTejabHble, CTENEHHBbIE, JOTrapupMUUYecKre, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIIEpUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHMEe, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3IMYHBIX NPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C [apaMETpPOM; IPUMEHAThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JJIs PEIICHHUS MaTEMaTHYECKHUX

3a/laq U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblllee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HeNpepbIBHAs (YHKIIHS, aCUMOTOTHI rpaduka
GbyHKIMM, TiepBas U BTOpas MPou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICI TPOU3BOAHOM, TMepBoOOpa3zHas, ONpeAeaEHHBIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIYUCIISITH ~ IPOM3BOJHBIE  CYMMbI, IPOMU3BEJEHUSA, YAaCTHOTO U
KOMIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME WCIOJb30BaTh MPOUZBOAHYIO JUISI HCCIEAOBaHUS (PYHKIIUH,
HaxOJUTh HauWOOJbIINE M HAUMEHBIINE 3HAYeHUs (QYHKIHHA; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIOJIb30BaHHEM afmnapara MaTeMaTH4YeCKOTO
aHallM3a; TPHUMEHSTh TMPOU3BOAHYIO JUISI HAXOXACHUS HAMIYUIIETO
peuleHuss B MPUKIAIHBIX, B TOM YHCIE COIIMAIbHO-3KOHOMUYECKUX U

(bu3nueckux 3a7adax; HaXOAWTh TUIOMATU U 00BEMBI PUTYp C MOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKIMiA, JMHeWHas QYHKIUS, KBaapaTHYHAs (QYHKIHS,
panmoHanpHas (GYHKOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TMOKa3aTeslbHAs |
norapupmuueckas (GyHKIUU; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
(GyHKIMM,  BBIMONHATH  IpeoOpazoBaHusi  IpaUKOB  (QYHKUHUH,
WCTIONb30BaTh TPaQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHnn 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA M rpa@uku (YHKUMNA IS pelIeHHs] YpaBHEHUMH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3a7a4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBApPOB U
yCIyT, HAJIOTH, 33a4id U3 0OJACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJ[aud, HCCIEJO0BaTh IOJIYYEHHOE pEelIeHHEe U
OIICHUBATh MPABJONOAOOHOCTh PE3yIbTATOB;, YMEHHE MOJICIUPOBATH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISITh BBIPAKECHHUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 3314, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yiibTart

YMeHue omnepupoBaTh MOHATUAMHU: CpelHee apu(pMeTHUecKoe, MeHaHa,
HauOoJiplllee U HaMMEHbILIee 3HAUYEHUs, pa3Max, AUCHEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE 4YHCJIOBOr0 HaboOpa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATDH
UH(pOpMaLMIO, IPEACTAaBICHHYI0 B Ta0lIMIaxX, Ha AMarpammax, rpadukax,
OTpaXKarolllyl0 CBOWCTBA PEaJbHBIX IIPOLECCOB U SIBJIICHUH; NPEACTABIATh
UHQOpMALMI0O C TOMOIIbIO TabiaWll W JuarpamMM; HCCIIEAOBaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCIIE C NPUMEHEHHEM TIpadUUecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; Ipa)UuecKu UCCIEeI0BaTh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IMIOMOIIBIO AUarpaMm paCcCCUBaAHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMH: CIy4aWHBIA OIBIT U CllydalHOe

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/]0B; TNPUMEHSTh
(GopMyNbl CIHOXKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyiny bepHysiu, komOuHaTOpHBIE (HAKTHI M (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHJAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (QYHKIUU  paCHpeieiieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHuil; ymeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIIPEICICHUN ISl PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; yMEHHE TIPUBOJIUTH TPHMEPHI TIPOSIBIICHHUS 3aKOHA
OONBIINX 4YHCENT B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpPecTaHoBOK; OwHOM  HplOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KACHUS IUIS PEHICHUs 3a1ad; OICHUBATh
BEPOSITHOCTH PEATBHBIX COOBITHIA; COCTaBIISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUMA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM YTroj, CKpelUMBaloluecs MpsMble, NapauieIbHOCTh U
HNEPIECHIUKYISIPHOCTh HPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HPSIMBIMU,
paccTosiHue MEXAY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh MPHU PEIICHUU
3a/a4 U3y4eHHbIe (DAKTHI U TEOPEMBbl INITAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX MOHATUA U BEJIUYUH, pPElIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUEC 3a1a9U
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMIAAL (GUIYphl, 00BEM (GUTYpHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0O, mnapamienenurnes, Opu3Ma, NOUpamuaa, (urypa M MOBEPXHOCTb
BpallleHus, IWINHIP, KOHyc, map, cdepa, miomans chepsl, MI0MmaIb
MOBEPXHOCTH MMUPAMUbI, TNPHU3MBI, KOHyca, LUJIMHIApA, O0BEM Kyoa,
NPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyiCJIbHBIC OCH HWJIK  OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M IMOBEPXHOCTHU
BpAIlEHUsA, UX CEUYEHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIMpeaeSICHHs N3y4aeMbIX (HUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(ukanuioo ¢uryp 1o
pa3IUYHBIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHBIE

MOCTPOCHUS
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VYMmenne OIICpUpOBATH IIOHATUAMMU: JIBHUXKCHUC B IMPOCTPAHCTBCE,
MapaJuIeNIbHBIN MePEeHOC, CHMMETPHUSI Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHble UM TOJOOHBIE (DUTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; MCIIOIh30BaTh T€OMETPHUSCKHAE OTHOIICHUS MTPH
peICcHUHU 3aJa4; HaxXOJUTb TCOMETPHUYCCKUEC BCINYUHBI (}IJ'II/IHa, yrou,
IJI0IA b, 00BEM) MPHU PEIICHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U
W3 pEaJbHOM JKU3HHM, YMEHHE BBIYHMCISATH TI'E€OMETPUYECKHE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHbIE (OPMYyNIbl M METOJbl, B TOM YHCIE: IUIOIIAJb MMOBEPXHOCTH
nUpaMubl, MPU3MBI, KOHYCa, UWIMHIpA, IUIomans cdepbl; 00bEM Kyoa,
OPSAMOYTOJbHOIO MapajuleNienunesia, MOUpaMUbl, MPU3MBblL, UIHHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL NOHATHUAMU: IMPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpa Ha YHCIO, PA3JI0KCHHC BCKTOpa IIO 6a3Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

U PEIICHUA TCOMECTPUYCCKUX 3a/1a4 U 3aJia4 JPpYTIux y‘IC6HLIX MpeaAMETOB
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YMmenue BLI6I/IpaTB MOAXOAAIINNH METO, IS peuicHuA 3aaa4u; NTOHUMAHUC
S3HAYMMOCTHU MATEMATUKHU B HU3YYCHUU TPUPOAHBIX U O6H_ICCTBCHHI>IX
ImpoueccoB u HBHCHHﬁ; YMCHHE pPACIIO3HABATL TMIPOABJIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHHUC IMMPUBOJAUTL ITPUMCPBI MAaTCMATUUCCKUX

OTKPBITUM POCCUICKON U MUPOBON MAaTeMaTUYE€CKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbubie u nenbie yncia. [Ipu3Haku JeTMMOCTH LENbIX YUCel
12 Pammonaneupie  umucima. OOBIKHOBEHHBIE € JCCSATHYHBIC JIpOOU, TMPOICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypalibHOU creneHu. [leficTBus ¢ apupmMeTH4ecKUMHU
' KOPHSIMU HATypaJIbHOW CTETICHN
14 Crenens ¢ 1enbpIM nokaszarenaeMm. CTeneHb ¢ pallMOHaIbHBIM MoKa3aTeneM. CBolcTBa
' CTETIeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HATypaJIbHBIC JOTapUPMBbI
JelictButenbHple  4Hucia. Apudmerndeckue omepanuu ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIE BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BIUMCICHUN
1.8 [IpeoOpazoBaHue BhIpaKEHUN
1.9 KommnekcHsie yncna
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHs
2.4 [TokazarenbHbie U orapudMUIecKre ypaBHEHUS
2.5 Lenblie u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppannonansHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OTnpeenuTeNlb MaTPHIIBI
3 OyHKIUY U TpapUKH




Oynkius, cnocoObl 3amanus ¢yHkiuuu. I'padux ¢ynkumu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuuu. Hymun ¢yHknuu.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIUH. HanGomnpimee W HanMEHbIIEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (yHKIUS C HATYpajdbHBIM M LEJNbIM IoOKa3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if creneHu
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnemoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyra CII0KHBIX POIIEHTOB
4 Hauana MmaTemMaTn4eckoro aHaiamsa
4.1 [IpousBomnas pynkuun. [Ipon3BoaHbIC 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre MNPOW3BOTHOW K HCCIEAOBaHWIO (QYHKIIMA HAa MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoskeHne HanOoJIbIIero U HaAaMMEHBIIETO 3HAYCHHUs! (YHKITUU Ha
OTpe3Ke
4.3 [TepBooGpa3nas. Unurerpan
5 MHoecTBa U JIOTHKA
5.1 MHoO€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEPXHOCTH BpALLICHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Matemaruka. ['eometpust; 11 kiacc. yrinyonennoe ooydenue Mepaisik AT,
Homuposckuii [1.A., ITomsaxos B.M.; nox penakuueii [Togonsckoro B.E.
OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO M3MaTeNbCKHiA LIEHTP

«BEHTAHA-T'PA®»; Axunonepnoe obiectso «M3aarenbctBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






