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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBIsSETCS OAHUM U3 0A30BBIX KypPCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHus, TaK Kak OOecledYrBaeT BO3MOXXHOCTb W3YUEHHUS JTUCUUIIINH
€CTECTBEHHO-HAYYHON HAIIPABJIICHHOCTH M MPEIMETOB T'YMAaHMTApHOTO IUKJIA.
[TockonpKy TOTMYECKOE MBILIUIEHKE, (POPMHUPYyEMOE MPU U3yUYEHUN 00YHaIOIIUMHUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPHM JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUHU
LEMTOYKH JIOTHYECKUX YTBEPKACHUM IIPU PELICHUH T€OMETPUUYECKHX 3a1a4, YMEHHE
BBIJIBUTaTh W OIPOBEPraTb THUIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS IPH
pelleHny 3aja4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3UUYECKUX 3a/1a4.

[{enb ocBoeHus nporpaMmbl yueOHOro Kypea «I'eomerpus» Ha yriryonéHHOM
YpPOBHE — pa3BUTHE UHIUBUAYAJIbHBIX CIIOCOOHOCTEN 00YyUaIOIUXCsl TPU U3YUCHUH
reOMETPUU uYepe3 O0ecreueHUEe BO3MOMKHOCTU NPUOOPETEHHS M HCIOJIb30BAHUSA
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U AEHCTBUM, ClIeHU(PUYHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JIJISl YCIIEITHOTO Mpo(deccnoHaIbHOTO 00pa30BaHUsl, CBI3aHHOTO C
UCIIOJIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHpIMM 3a7auyaMu Kypca TE€OMETpUU Ha YIiIyOJEHHOM YpOBHE,
PACHIMPSIIONIMMU U YCUIIMBAIOIIMMH Kypc 0a30BOT0 YPOBHSI, SBJISIFOTCS:

paclIMpeHne MPeICTABICHUS O TEOMETPUN KaK YaCTH MHUPOBOW KYJIBTYPBI U
(dopMuUpOBaHKE OCO3HAHUS B3AUMOCBS3H FT€OMETPUH C OKPYKAIOLUIUM MHPOM;

(GopMUpOBaHHE MPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIYpax KakK o
BAKHEUIIMX MATEMAaTUYECKUX MOJENAX, MO3BOJSIONIMX OINHCHIBAaTh U HU3Yy4aTh
pa3HbIC SIBJIEHUS OKPYKAIOLIEr0 MUpPa, 3HAHUE MMOHATUMHOTO aImapara no pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

dbopMupoBaHre  yMEHHUS ~ BIAJeTh  OCHOBHBIMH  TOHSTUAMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
GopMyJl U yMEHUE MX IPHUMEHSTb, YMEHMs OKa3blBaTh TEOPEMBl M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI PELICHUS 3a/1aY;

¢dbopMupoBaHHUE YMEHHUS paclio3HaBaTh Ha YepTekKaxX, MOJCIAX U B pealbHOM
MHUpPE MHOTIOTPaHHUKM M Te€jla BpallCHUs, KOHCTPYUPOBaTbh I'€OMETPUUYECKHUE
MOJIEIIN;

(dbopMHpOBaHWE MOHUMAHUS BO3MOYKHOCTH AKCMOMATHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX TEeOpHil, (GOpMUpOBAHUE MOHMMAHHUS POJU AKCHOMATHKH MpU
IIPOBEJICHUU PACCYXKICHUN;

dbopMupoBaHHE yYMEHMS BIAJECTh METOJaMHU J0Ka3aTebCTB U aJrOPUTMOB
pelIeHus, YMEHHSI UX IPUMEHSTh, IPOBOJANUTH JOKA3aTEJIbHBIE PACCYKACHUS B XO/E
pELIEHUs] CTEPEOMETPUYECKUX 3a7ad M 3aJad C MNPAKTUYECKUM COJEpPKAHHEM,
(dopMHpOBaHHE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
00O0CHOBaHMHU MaTEeMAaTHUYECKUX YTBEP)KIEHUHN U POJIM aKCHOMATUKHU B MIPOBEICHUU
JNEAYKTUBHBIX PacCyKJICHUN;



pa3BUTHE M COBEPIICHCTBOBAHME HHTEIJIEKTyalbHBIX W TBOPYECKHUX
CrIOCOOHOCTEM 00yUaroMMXCs, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHre (PYHKIIMOHAIILHOW T'PAMOTHOCTH, PEJIEBAHTHON T€OMETpHU:
YMEHHUSl paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUECHHUH JIPYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJIEIUPOBAHUSl PEATbHBIX CHUTYallMii, HCCIEIOBAHUS TMOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUAMHU y4eOHOro kypca «['eomerpusi» B
10-11 xmaccax sBisrorca: «lIpsMble W IUIOCKOCTM B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKToppl HW  KOOpPAUHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MNOHATUSIMIY», PEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJEP)KATEIbHBIM JUHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTHUECKMX YMEHUN  pacmpenensieTcs He  TOJBKO  TI0
COJIep KaTeNIbHbIM JIMHUSM, HO U 1O Tojam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ylibTaTaM ocBoeHus PDenepanbHOl padboueit
IPOrpaMMBbl, pacHpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIUAIBHBIM BOIIPOCAM O0yYaroIIuecs
oOpalanuch HEOAHOKPAaTHO. OTO  TO3BOJSET OPraHU30BaTh  OBJAJICHUE
reOMETPUYECKUMHU MOHATUSIMHU M HaBbIKAMHU MOCJIEI0BATENbHO U NOCTYIATEIbHO, C
COOJII0/IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPHUYECKUX MPECTABICHUN O0YUYaIOIIUXCs, PACIIUPSAS U YTITyOIsist
e€, 00pa3zysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUU Ha YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3gath  yciuoBus i auddepeHumanud  o0ydeHUs, MOCTPOEHUS
UHIUBUIYAIbHBIX 00pa3oBaTElIbHBIX MpOrpaMM, O0O0ECHEeunuTh YIIIyOJEHHOE
M3Yy4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro mpeamera «MaTeMaTukay;

MOJITOTOBUTH OOYYAlOUIMXCA K MPOJOJKCHHIO H3YyYEHUS MaTeMaTUKH C
yduéToMm BbIOOpa Oyaymiei mpodeccuu, obecrneunBas IMPEEMCTBEHHOCTb MEXKTY
o01muM ¥ npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue ydeObHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJIO).



COAEPKXAHME OBYYEHUASA
11 KJIACC

Tesa Bpamenus

[loHaTHs:: UUIMHAPUYECKAs IOBEPXHOCTb, KOHHUYECKass MOBEPXHOCT,
chepuueckasi IMOBEPXHOCTb, oOOpasyromue TnoBepxHocTe. Tema BpalieHus:
UJIUHIIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkenue cepbl
U TJIOCKOCTH, KacaTelabHasl IIOCKOCTh K chepe. M3o0pakeHne Ten BpalieHus Ha
iockoctu. Pa3BépTka nunuuapa u konyca. Cummerpus chepsl 1 mapa.

O6béM. OcHOBHBIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NpSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3z He€. OObEM mnpsMoill u
HAaKJIOHHOW MpPU3Mbl, HWIUHJPA, MUpaMUabl U KoHyca. OOBbEM 11apa U 1mapoBOTO
CErMEHTA.

KoMOuHnanuu Ten BpaiieHuss U MHororpaHHukoB. [Ipusma, BmnucaHHas B
HWINHAP, ONHCaHHas okojio IwinHapa. llepeceuenue cdepsl U 1mapa ¢
iockocThio. Kacanue miapa u cdepsl miockoctbio. [loHSTHE MHOTrOrpaHHHUKA,
OMHMCAHHOIO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpalICHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCA, TUIONaaAb chepbl U e€ yacTe.
[Tonobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, ILIONIAACH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. PemieHue 3agau Ha
MJIOCKOCTH € UCTIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUS: CEYEHUS TUITMH]Ipa
(mapayéuiebHO M NEPHEHAMKYJSIPHO OCH), CEYeHHUs KOHyca (mapajuliesibHble
OCHOBAHUIO U MIPOXOIAIIME YePe3 BEPIINHY), CEYEHHUS I1apa, METOIbI MOCTPOCHUS
CEUEHUM: METOJ CIEI0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpPEeHOCca
CEKYIIIEH TIIOCKOCTH.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

Bexkropsl B mpocTpaHcTBe. Onepanun HaJ BEKTopaMu. BekTopHOE yMHOXEHHE
BeKTOpoB. CBOHCTBa BEKTOPHOTO yMHOXKeHHUs. [IpsMoyrojibHas cucTeMa
KoopAuHAT B mpoctpancTtBe. KoopaumHatel BekTopa. PasioxkeHue BekTopa Mo
6azucy. KoopauHaTHO-BEKTOPHBIN METO] IPH PEIICHUU T€OMETPUIECKUX 3a1a4.

J{BHKeHNsl B IPOCTPAHCTBE

JIBiwxenus: mpoctpanctBa. OToOpakenus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBIWKEHUN. BuIbl JBW)XEHUN: TMapauiebHBIM MEepeHoc,
LHEHTpaJbHasl CUMMETPHUS, 3€pKajbHas CHUMMETPHS, MOBOPOT BOKPYT MPSIMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3ULIMH 00YYalOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUKCKOT0 00IECTBA, MPEJCTABIECHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIIMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBJICHHH, TMPOLEAYP
IPOKJIAHCKOTO  oOmiecTBa  (BBIOOpBI, ONPOCHI U JIpyroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOEe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPAXKTAHCKON HUIEHTUYHOCTU, YBOKECHHS K
IPOLIOMY M HAaCTOSAIIEMY POCCHHCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTUKEHUAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMH B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOCCUUCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKHU U JEATENBHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOrO OyAyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYasg 3CTETHKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]1a4, PELICHHI, PaCCyKIECHUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTIEKTaM Pa3INYHbIX BUIOB HCKYCCTBA;

5) puznveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yMEHUSI TPUMEHSATH MAaTeMaTUYeCKHe 3HAHUA B
MHTEpecax 310pOBOro U 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE TMHUTAHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OT/bIXa, peryjspHas pusnueckas akTUBHOCTb), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN JAEATENBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpyJAy, OCO3HAaHHE LIEHHOCTH TPYJOJt00Us, HHTEpeC K
pa3nuuHbiM  chepaM  MpodecCHOHANBHON  NEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymielt mpodeccud W pealu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,
TOTOBHOCTh MU CIHOCOOHOCTH K  MaTeMaTH4YecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K aAKTUBHOMY
Y4acTHUIO B PEIICHUHU MIPAKTUUECKUX 3a/1a4y MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHNE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHE BIIMSHUS
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSTHUE MPUPOJHON M COIMATIbHOU
CpeIlbl, OCO3HAHME TJI00ATBHOTO XapaKTepa dKOJOTUUECKUX MPOOIeM, OpUCHTAITHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHUW JJisi pelieHusl 3agady B 00JacTu
OKpYy aroliel cpeipl, IJIAaHUPOBAHWE IIOCTYNKOB M OIGHKH HUX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPYKAIOIIECH CPEeIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKOU
HayKH Kak cpepbl 4eJI0BEUECKOH JAeATeILHOCTH, ATANOB €€ pa3BUTHS M 3HAYUMOCTHU
JUISL pPa3BUTHS [IUBUJIM3AIIMH, OBJIAJICHUE SI3bIKOM MaTEMAaTHUKUA U MAaTeMaTUYECKOU
KYyJbTYpOU Kak Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOECKTHYIO
1 UCCJIEAOBATENIbCKYIO JEATEIbHOCTh MHINBUYAIbLHO 1 B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTesbHbIEC YHUBEPCATbHbIE YUeOHbIe 1eliCTBUSA

ba3oBble Jjornyeckne AeiicTBUA:

BBISIBJISITh M XApaKTEPU30BaTh CYIIECTBEHHBbIE NMPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TOHATUH, OTHOIICHWA MEXIy MOHATUAMHU, (DOPMYITUPOBATH
OIpe/IeNICHUs MMOHATHH, yCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KIacCU(pUKALIUY,
OCHOBaHUS /17151 0000LIEHMS U CPABHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATh,  (OpMyJIHpOBaTH U  NPEeoOpPa3OBBIBATh  CYXKACHHUS:
YTBEPAUTEIBHBIE U OTPULATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUUS
B (hakTax, JaHHBIX, HAONIOJCHUAX U YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

JieaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUI
(mpsiMbIe ¥ OT MPOTHUBHOTI0), BBICTpanuBaTh apryMEHTALINIO, IPUBOJAUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHus Yy4eOHOW 3aaaud (CpaBHHUBATh HECKOJIBKO
BapHAHTOB PEUICHUs, BHIOUpATh HanboJee MOAXOASIINN C YIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarelbcKme 1eiicTBUS:



WCIIOJIB30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3y, aApPTyMEHTHPOBATH
CBOIO MO3ULIMI0, MHEHHE;

MPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN HYKCIIEPUMEHT, UCCIIECIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKoro o0beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0OBEKTaMU, SBICHUSIMHU, POIECCAMMU;

CaMOCTOATEIHLHO (OPMYITMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
MPOBENEHHOTO  HAONIOJCHMS, HUCCJENIOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TAaKKE BbIJIBUIaTh
MIPETNOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISBIIATH ACHUIINTHI HHPOPMAIIMH, JaHHBIX, HCOOXOJUMBIX JUIS OTBETAa Ha
BOIIPOC U JIJIs PELICHUS 3a]1a4H;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH MH(GOPMAITUIO PA3IMUYHBIX BUJIOB U (popM
MpeCTaBIICHHUS;

CTPYKTYPUPOBaTh HH(POPMAIIMIO, TPEJCTABIATh €€ B PA3IMUHBIX (OopMax,
WTIOCTPUPOBATh TpaduyuecKy;

OIICHUBATh HaJIEKHOCTh uHpopMaru o CaMOCTOSITETILHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbBIE YHUBeEpPCAJIbHbIE YueOHbIEe 1elicTBUA

OOmenmue:

BOCIIPUHUMATh U ()OPMYJIMPOBATH CYKIACHUS B COOTBETCTBUU C YCIIOBHSIMU H
IEIAMU OOIICHUS, ICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHS B YCTHBIX
W TIMCBMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS II0 XOJy peIIeHUs 3a7add,
KOMMEHTHPOBATH MTOJIYYCHHBIA PE3yIIbTaT;

B X0Jie 0OCY>XXJICHHS 3aJilaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMHI,
npoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBAaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXICHHUSIMH JPYyTUX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIUNA, B KOPPEKTHOU (opme
bopMyJIMPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3a/1a4H, YKCIIEPUMEHTa, UCCIIEOBaHUS,
IIPOEKTa, CaMOCTOSTEIIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIIMN U 0COOCHHOCTEH ay TUTOPHH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTAaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCOO pPEIICHUS C
y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH ¢ Y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  IO3HABATEIbHOW  pedekcmr  KaKk  OCO3HAHUS
COBEPINAEMbIX JEUCTBUI U MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
croco0amMu CamMONpPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3yibTaTa pelieHus
MaTeMaTHYEeCKOM 3a/1auH;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PEIICHUU 3a/1a4H,
BHOCHUTBH KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HAWJCHHBIX OMNUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIN M YCIOBUSIM, OOBSICHITH IPUUHNHBI
JOCT)KEHUSI WIIM HEIOCTUKEHUSI PE3yJIbTaTOB ACSITEIbHOCTH, HAXOIUTh OUIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEIbHOCTD:

MOHUMATh M HCTOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUYTHBHON
paboThl MpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1eJb COBMECTHOM
NEeSATENbHOCTH, TJIAHUPOBATh OPraHMU3ALMI0 COBMECTHOW pabOThI, pacmpeneisiTh
BUJIBI pa0OOT, IOrOBAPUBATHCS, 00CYXAaTh MPOIIECC U Pe3yIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKHUX JIIOICH;

y4acTBOBaTh B TPyHNoBBIX (opmax padoThl (00CyxkIAeHUs, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOIHATH CBOIO YacTh paOOTHI U KOOPJIAUHUPOBATH
CBOM JICUCTBHUS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh KaY€CTBO CBOETO BKJIAJIa
B 00mUHA TPOAYKT TIO KpHUTEPHUsAM, CGHOPMYJIUPOBAHHBIM  yYaCTHHKAMU
B3aUMOJICCTBUSI.

HPEAMETHBIE PE3YJIBTATDI

K kony 10 kiacca o0yyaronuiicss Hay4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMM MOHSATHSMH CTEPEOMETPUM IPH
pEIIeHUH 3a7a4 U MTPOBEACHUHN MaTEeMaTHUYECKUX PACCyKICHU;

e TIPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEJCTBUA U3 HUX IMPHU PELICHUU
reOMETPUYECKUX 3a/1aY;

e KJAcCU(PUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATH MOHSATUSAMHU, CBS3aHHBIMH C YyIJlamMd B
IIPOCTPAHCTBE: MEXAY MPSMBIMH B IPOCTPAHCTBE, MEXKIY HIPSIMON U
IUIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (IIpU3Ma,
nupamuja, NpsMOYTOIbHBIN MMapauieaenumnes, Kyo);

e KJIacCU(PUIUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHHS IS
KJ1accuukanuu;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB ITUIOCKOCTBIO;

e BBINOJIHATH napajujienbHOe, LEHTPaJIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (UTYP HA TUIOCKOCTh, BHIOTHATE H300pakeHus Guryp Ha
MJIOCKOCTH;

e CTPOUTH CEUYCHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
nupamuia), FeOMETPUUYECKUX TeJl ¢ IPUMEHEHneM (popmyir;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CAUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh M TJIOCKOCTh CAMMETPHH, IIEHTP, OCh B TUIOCKOCTh CHMMETPHUH (QUTYPHI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HAJ BEKTOPAMU;

e pemarh 3aJauyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHHH U
Hax0X/ICHUE TEOMETPUUYECKUX BEJTMUUH, TPUMEHSISI U3BECTHBIC METOIbI TPU
pelIeHNd MaTEMaTHYECKUX 3a/Ja4 IOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUINNE TMPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPEOOPA3OBBHIBATH M HWHTEPIPETUPOBATH HWHEOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpEACTaBICHHYI0 Ha
YepTekax U pUCyHKax;

e TMPUMEHATH TMOJYyYECHHBbIE 3HAHWA Ha TPaKTUKE: CpaBHUBaTh U
aHAM3UPOBATh PEAbHBIC CUTYyAIllMH, MPUMEHITh U3YUCHHBIC MOHATHS B
mpolecce TIMOMCKAa PpEeHIeHHs MaTeMaTH4eckKd CcQOopMyIUpOBaHHOM
mpoOJIeMbl, MOJAEIHUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE T€OMETPHH,
MCCJIEeI0BATh MMOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH M TEOpeM, ammapara aiareOpbl, pemarb MNPaKTHYECKHE 3a/1ayu,
CBSI3aHHBIE C HAX0XKJACHUEM I€OMETPUUYECKUX BEJIHYHH;

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX JTarax pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiacca oOyyaromuiicss HayquTCs:



CBOOOJTHO ONEPUPOBATH MOHSATUSMHM, CBSI3aHHBIMU C LMJIAHJIPUYECKOM,
KOHHYECKOH U C(EepHuecKOll TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

OIIEPUPOBATH MOHATUAMH, CBA3AHHBIMU C TEJIAMU BPALEHUS: LIUIUHAPOM,
KOHYCOM, c(pepoii u mapom;

pacno3HaBaTh Tena BpalleHus (UWIUMHApP, KOHYC, cdepa W Mmap) u
OOBSACHATH CIIOCOOBI OJIYUEHUS TEJl BPAILlCHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACHOI0KEHUE CPEPBI U MIOCKOCTH;
BBIUUCIISITh BEJIMYMHBI JIEMEHTOB MHOIOTPAHHHUKOB U TEJ BpallCHMUS,
O00OBEMBI U MIOMIAIA TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHUS,
r€OMETPUYECKUX TeJI C TPUMEHEHUEM (POpMYIT;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIMSAMHU Tell
BpallleHUsI 1 MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cepy u
ONMKCAHHBIA OKOJO cdepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIlCHUS;

BBIUMCIISTH COOTHOLICHUS MEX/Ty TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMU
MOJOOHBIX TENT;

n300pakath u3y4yaemble (UTYpbI, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE
YEepTE)KU U3 PUCYHKOB HPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TeJl BpalllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HH(GOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, MPEeACTAaBICHHYIO Ha
YepTekKaxX U pUCYHKAX;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH OINEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
pelaTb reOMETPUYECKHE 3aJa4l Ha BBIYUCIICHUE YTII0B MEXTy MIPSIMBIMU U
MJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHUM OT TOUKH /0 MJIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOI'O METO/A MPU PELICHHH;
CBOOOJIHO ONEpUPOBATh NOHATHUAMHU, CBSI3AaHHBIMH C JIBUKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHHUI;

BBIMOJHATh HM300paK€HUST MHOTOTPAaHHUKOB M TeJ BpallleHUus Ipu
NapajuleIbHOM — NEPEeHOCE, LEHTPaIbHOW CUMMETpPUH, 3€pKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiL, MpeoOpazoBaHus moao0us;
CTPOUTBH CEYEHUs MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEYEHUs LIMJIMHIpA
(mapanenbHO U MEPIEHAUKYJIISIPHO OCH), CEUEHMsI KOHYca (IapajuiesbHbIe
OCHOBAHUIO U MPOXOSIINE YePE3 BEPILNHY ), CEUEHHUS 111apa;
UCIIOJIB30BaTh METOJbl TOCTPOEHUS CEUEHUW: METOJ CJIEI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MTOCKOCTH;



JOKA3bIBaTh TE€OMETPUUECKUE YTBEPKICHUS,

NPUMEHSTh T€OMETPUYECKHE (aKThl IJISI PELICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralollNX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUSA
NPUMEHEHHUS 33J]aHbl B IBHOM U HEABHOU (opMeE;

pemaTrh 3aJadyd Ha JOKa3aTeJbCTBO MATEMATHYECKUX OTHOLIECHHU H
HaXO0XXICHUE T€OMETPUUECKUX BEIINYUH;

IIPUMEHATH IPOrPpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAL[MOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYCCKUX 3a1a4;

[IPUMEHSATH [10JIyYEHHBIEC 3HAHUS HA IIPAKTUKE: CPABHUBATH, aHAIIM3UPOBATH
U OLICHMBAaTh pEAIbHbIE CUTYyallUH, NPUMEHATH HW3YUYCHHBIC ITOHATHS,
TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PELIICHUS MAaTeMaTHYECKH
cOopMyJIMPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh pealibHble CUTYyallUd Ha
A3bIKE TEOMETPUH, UCCIIEA0BATh IIOCTPOECHHBIE MOJIEIIN C UCIIOIb30BaHUEM
r€OMETPUYECKUX TMOHATUH M TeopeM, afmapata aiareOpbl, peuarh
[IPAKTUYECKUE 3aJayd, CBA3AHHBIE C HAXOXKICHUEM TI€OMETPUYECKUX
BEJINYUH;

UMETh NPEJCTABICHUsS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM YacTu (QyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
11 KUIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3jeioB U TeM Komrrpoapnere  Tpaktuseckue (uudpossbie)
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
AHaIUTHYECKAst TEOMETPUS 15 1
) [ToBTOpEHME, 0606meHI:Ie u 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomaamu MOBEpXHOCTU U O0BEMBI 9 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpEHME, 0606meHI:Ie u 17 )
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



IHOYPOUYHOE IINTAHUPOBAHHUE

11 KIIACC

KosnuuyectBo yacos
Ne Hara JJIeKTPOHHbIe HH(poBbIE

Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero H3Yy4YeHUA o0pa3oBaTe/bHbIE pecypcChl

padoThI padoThI

[ToBTOpEHME TEMBI

"KoopauHatsl BeKTOpa Ha 1 01.09.2026 https://m.edsoo.ru/WERSDSI14U

IJIOCKOCTH M B IPOCTpaHCTBE"

HOBTOpeHI/Ie TCMBI

2 "CkansipHO€E TPOU3BEACHUE 1 03.09.2026 https://m.eds00.ru/M6JO60NJ7

BEKTOPOB"

[ToBTOpEHME TEMBI

3 "B 1 https://m.edso0o.ru/55KY41LVG
BIUMCIICHUE YTJIa MEXKAY 04.09.2026 ps://m.edsoo.ru

BEKTOPAMH B IIpOoCTpaHCcTBE"

[ToBTOpEHME TEMBI

"YpaBHeHHE NPSIMOH,
. 1 https://m.edsoo.ru/U20HPUS6W
MPOXOJSIIEH Yepe3 ABe 08.09.2026

TOYKH"

YpaBHEHHE ILUIOCKOCTH,

5 1 https://m.edsoo.ru/VYIHSTERW
HOpMaJlb, ypaBHEHUE 10.09.2026 ps://m.edsoo.ru

IIJIOCKOCTHU B OTPE3KaAX

YpaBHEHHUE IUIOCKOCTH,

1 https://m. 1u/541910WGX
6 HOpMaJib, ypaBHCHHUE 11.09.2026 ps://m.eds00.ru/541910WG

IIJIOCKOCTH B OTPE3KaAX

7 B 1 https://m.edsoo.ru/NTYOG2APM
€KTOpPHOC NPOU3BLCACHHUC 15.09.2026 ps://m.edsoo.ru




10

11

12

13

14

15

16

JInneliHbIe HEPABEHCTBA,
JIMHEWHOE MpOorpaMMHUpPOBaHUE

JIvHeliHbIE HEpaBEHCTBA,
JIMHEHHOE IPOrPaMMHUPOBAHKE

AHaAIUTUYECKUE METOBI
pacudéra yria Mexmy
MPSIMBIMU B MHOTOI'PAaHHHUKAX

AHaMTHYECKHE METOJIBI
pacuéra yriia Mexuay
IUIOCKOCTSIMU B
MHOTOIPaHHHUKAX

dopmyiia pacCTOAHUS OT
TOYKH JI0 TFIOCKOCTH B
KOOpJMHATaX

Haxoxnenue pacctostHuii oT
TOYKH JI0 IJIOCKOCTH B KyOe
Haxoxnenue pacctostHuii oT
TOYKH JI0 IJIOCKOCTH B
MPaBUIILHON MUpPAMUJIE
KonTponbhas pabota
"AnanuTuyeckas reomeTpus’”
CeueHuss MHOTOTPaHHUKOB:
CTaHJapTHbIE MHOTOTPAaHHUKHU

17.09.2026

18.09.2026

22.09.2026

24.09.2026

25.09.2026

29.09.2026

01.10.2026

02.10.2026

06.10.2026

https://m.edsoo.ru/54EQ7JQS8E

https://m.edsoo.ru/VPKWBB4AA

https://m.edsoo.ru/KHJ20M3PV

https://m.edsoo.ru/DDXUUAIAS

https://m.edsoo.ru/SG451UUG1

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/8NGI1 GHFM

https://m.edsoo.ru/219603NHQ

17

18

CeueHns MHOT'OI'PaHHUKOB:
METOJ CICI0B

CeucHus MHOI'OIrpaHHUKOB!
CTaHAAPTHEBIC INIOCKOCTH,

08.10.2026

09.10.2026

https://m.edsoo.ru/52XG0O2J5B

https://m.edsoo.ru/CUP7TCPXQ




19

20

21

22

23

24

25

26

HepecequI/m HpHMI)IX )41
IUIOCKOCTEHN

HapaJ'IJ'ICJ'IBHHC IIpAMbIC U
IMJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHHUA

[TapannenpHbIE IPAMBIE U
IJIOCKOCTH: Pacy€T
OTHOIIEHUH

HapannenLHHe IMpAMBIC U
IIJIOCKOCTH: YTJIBI MCXKIY
CKpCIIMBAOINUMUCS ITPAMBIMU

[lepnieHquKyNISIpHBIE MIPSIMbIE
U TUIOCKOCTHU: CTaHAApPTHBIE
napsl NEPHIEHANKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX,
CUMMETPUU MHOTOIPAHHUKOB

[lepnenaukynspHbIe IPSAMBIE
U IUIOCKOCTH: TEOpPEMA O TPEX
NEePIEHANKYIISIPAX
IlepnienquKynspHbIE IPSAMBIE
Y IUIOCKOCTH: BBIYUCIICHUS
JUIMH B MHOTOI'PaHHHKAX

[ToBTOpEHUeE: MIOIA TN
MHOT'OYTOJIEHUKOB, (hOPMYJIbI
JUTSI TITOIAICH, COOOpaKeHUS
rnoxooust

[ToBTOpEeHue: miomanu
MHOTOYTOJTEHUKOB, ()OPMYITBI

13.10.2026

15.10.2026

16.10.2026

20.10.2026

22.10.2026

23.10.2026

05.11.2026

06.11.2026

https://m.edsoo.ru/MM69MKRDP

https://m.edsoo.ru/O71ROIJFI

https://m.edsoo.ru/26EPTM74A

https://m.edso00.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9J

https://m.edsoo.ru/FDRZ0O9G4X

https://m.edsoo.ru/1ZYRNNIKV




27

28

29

30

31

32

JUTS TUTOTIA/IeH, cCoOOpaxKeHust
nmonoous

[ToBTOpEHUeE: MIOIA TN
MHOT'OYTOJILHUKOB, (hOpMYJIbI
JUTS TUTOIIA/IeH, cCOOOpaxeHust
nooous

I[Inomann ceyenut
MHOTOIPAHHUKOB: ILJIOIA N
MOBEPXHOCTEMN, pa3pe3aHust Ha
9acTH, COOOpaKCHHUS TOT00MS

I[Inomann ceuenut
MHOT'OIPAHHUKOB: IJIOIA N
MMOBEPXHOCTEHN, pa3pe3aHust Ha
9acTH, COOOpaKCHHUS TOT00MS

Kontponbnas pabota
"IToBTOpeHwue:
MHOT'OTPaHHMKH, CEYEHUSI
MHOTOTPaHHUKOB"

O65bEM Tena. O0semM
IPSIMOYTOJIBHOTO
napauiesieumne/a

3anaun 06 yaBoeHUHU Kyoa, 0
KBaJparype Kyoa; o
TPUCEKIIUH yTiIa

10.11.2026

12.11.2026

13.11.2026

17.11.2026

19.11.2026

20.11.2026

https://m.edsoo.ru/HWHVFNLOO

https://m.edsoo.ru/X2HRM9HD4

https://m.edsoo.ru/SH4ELYIN6

https://m.edso00.ru/SSUWIWWV1

https://m.edsoo.ru/6UXGOORC9

https://m.edsoo.ru/VK2J2TXEF

33

CrepeoMeTpuyecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJTBHOTO
napajuiesienune/a

24.11.2026

https://m.edsoo.ru/ODR6H6TQS




34

35

36

37

38

39

40

41

42

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C BBIYUCIIEHUEM
00BEMa NPSIMOYTOJILHOTO
napajenenunesa

OOBEM MpsIMOi TPU3MBI

CrepeoMeTrpuyeckue 3a1auu,
CBSA3aHHBIE C BHIYMCIECHUEM
00BEMOB IPSMOI TPU3MBI

[Ipuknagnsie 3a1a4u,
CBSI3aHHBIE C 00BEMOM TPAMOI
IIPU3MBI

Brruucienne 00EMOB TeI C
TIOMOIIIBIO OTIPEECITIEHHOTO
uHTerpana. O0bEM HaKJIOHHON
MIPU3MBI

Brraucienne 0065EM0OB TEII C
TIOMOIIIBIO OTIPEECITIEHHOTO
uHTerpana. O6bEM nNupaMuIsl

dopmyna 00bEMa MUPaMUIBL.
OtHomeHne 00beMOB
IUpaMUJL ¢ OOIIUM YTIIOM

dopmyna 00bEMa MUPaMUIBL.
OtHomeHre 00beMOB
IUpaMUJL ¢ OOLIUM YIIIOM
CrepeoMeTpruecKue 3a1auu,
CBsI3aHHBIE C 00BEMAMHU
HAKJIOHHOW NPU3MBI

26.11.2026

27.11.2026

01.12.2026

03.12.2026

04.12.2026

08.12.2026

10.12.2026

11.12.2026

15.12.2026

https://m.edsoo0.ru/OSHTIOT1G

https://m.edsoo.ru/SAILOYHYJ

https://m.edsoo.ru/1D8HV54A9

https://m.edsoo.ru/QI'Y C4F8IU

https://m.edsoo0.ru/ON585060H

https://m.edsoo.ru/2CJLCMK8N

https://m.edsoo.ru/AL3PODC9E

https://m.eds00.ru/3GO0OAJRNY

https://m.edsoo.ru/7TRERHWO7




43

44

45

46

47

48

49

50

51

CrepeomeTpHruecKue 3a1auu,
CBS3aHHBIE ¢ 00BEMAMU
HI/IpaMI/II[I)I

[IpukiagHele 3a1a4u 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKIIOHHOM MPU3MBI

[TpuknamHbIe 3a7a49u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MUPaMHUIBI

[Tpumenenne 06 bEMOB.
Brruuciienue pacctosiHus 10
TUTIOCKOCTH

Kontponbnas padora "O0bEM
MHOTOTpaHHUKA"

[unmuuaapuyeckas
MOBEPXHOCTh, 00pa3yroIne
UWJIAHIPAYECKON
MTOBEPXHOCTHU

Mumnaap. [psamoit kpyrosoi
uniuHap. [nomans
MOBEPXHOCTH LIMJINHIPA
Konunyeckas moBepXHOCTb,
o0pa3yronie KOHUIeCKOn
nosepxHoctu. Konyc
Ceuenne KOHyca TUIOCKOCTHIO,

napajieIbHOMN MIIOCKOCTH
OCHOBaHUS

17.12.2026

18.12.2026

22.12.2026

24.12.2026

25.12.2026

29.12.2026

12.01.2027

14.01.2027

15.01.2027

https://m.edsoo.ru/SF480DTS6

https://m.edso0.ru/9SF60OYY VX

https://m.edsoo.ru/Z4MZ27RMY

https://m.edsoo.ru/I39CX0O3CP

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVW4KY55

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL




52

53

54

55

56

57

58

59

60

VY ceu€HHBIN KOHYC.
N3o0pakeHne KOHYCOB H
YCEUEHHBIX KOHYCOB

[Tnomanp 6okoBOM
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYyCa

[Tnomwane OOKOBOM
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYCa

CrepeoMeTprUeCKHE 3a/1auu
Ha JI0Ka3aTeIbCTBO U
BBIYHUCIICHHUE, TOCTPOCHUEM
CEUYEHUH IIMIMH/IPA, KOHYCa

CrepeoMeTpUUEeCKHE 3a/1a4u
Ha JI0Ka3aTeIbCTBO U
BBIYHCJICHHE, TOCTPOCHUEM
CEUYEeHUH IIWIMH/IPA, KOHYCa

[Ipuknagneie 3a1a4u,
CBA3AHHBIC C III/IJ'II/IHI[pOM

[Ipuknagneie 3a1auu,
CBSI3aHHBIE C [IUIUHIPOM

Cdepa u map

[Tepeceuenue chepsl u mapa c
II0cKOCThI0. Kacanue mapa u
chepsl IockocThi0. Bua n
n300pakeHue Imapa

19.01.2027

21.01.2027

22.01.2027

26.01.2027

28.01.2027

29.01.2027

02.02.2027

04.02.2027

05.02.2027

https://m.edsoo0.ru/9VKWVDCTE

https://m.edsoo.ru/AWKB9E4NE

https://m.edsoo.ru/9NFA4UE3KJ

https://m.edsoo.ru/QZVHSEXL9

https://m.edsoo.ru/AKF6PW62W

https://m.edsoo.ru/3429ZLHTS5

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/W1ITVKAJOR

https://m.edsoo.ru/JFENB5ZS0




61

62

63

64

65

[Tepeceuenue cheps! u mapa ¢
mockocThio. Kacanue mapa u
chepsl IockocThi0. Bug n
M300pakeHHE mapa

Ypasuenwue chepsl. [Tnomans
cdepsl u e€ yacTei

CummMmertpust cepsl 1 mapa

CtepeoMeTpUIeCKUe 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYKCJICHUE, CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
TUIOCKOCTBIO

CrepeomeTpuueckue 3aauu
Ha J0Ka3aTeabCTBO U
BBIUMCIICHUE, CBS3aHHBIE CO
cdepoii u mapom,
[IOCTPOEHUEM MX CEUCHUH
IIJIOCKOCTBIO

09.02.2027

11.02.2027

12.02.2027

16.02.2027

18.02.2027

https://m.eds0o0.ru/M6WK9K950

https://m.edsoo.ru/U8G24BO8H

https://m.edsoo.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

66

[Tpukmnanueie 3ama4w,
CBs3aHHBIE cO chepoit u
apom

19.02.2027

https://m.edsoo.ru/XWS5LI7A9]

67

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYHUCIICHHUA B
OKPYXHOCTH, CTaHJapTHBIC
rnoxoous

25.02.2027

https://m.edsoo.ru/EJ2QDAVE]

68

Paznuyanbie KOM6I/IHaHI/II/I TCI
Bpali€HHs 1 MHOT'OI'PpaHHUKOB

26.02.2027

https://m.edso00.ru/LE7933LXX




69

70

71

72

73

3amauu o Teme "Tena u
MOBEPXHOCTHU BpalieHus"
3agaun o treme "Tena u
MIOBEPXHOCTHU BpalleHus"
KonTtponbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"
O0béM mumHapa. Teopema 06
00BEME MPSMOTO UITUHIPA
Brruucnenne 005EMOB TeI ¢
MTOMOILIBIO OTIPEEIEHHOTO
uHTerpana. O0bEM KoHyca

02.03.2027

04.03.2027

05.03.2027

09.03.2027

11.03.2027

https://m.edsoo.ru/PHHLCGS54E

https://m.edsoo.ru/22WPBLTP9

https://m.edso00.ru/33W222M63

https://m.edsoo.ru/1ZN2S6ZMO

https://m.edsoo.ru/ACTOMFMVF

74

75

76

[Tnowaau OOKOBOM M OJIHOM
MOBEPXHOCTH KOHYyCa

CrepeomeTpruecKue 3a1aqu,
CBSI3aHHBIE C BEIUKUCIICHUEM
00BEMOB IMIIMH/PA, KOHYCA

[Ipuknagaele 3a1a4u 110 TEME
"O0OBEMBI U IUIOIIAAN
noBepxHocrei Ten"

12.03.2027

16.03.2027

18.03.2027

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

https://m.edsoo.ru/QXEA9GPVB

77

78

OO0BEM 1mIapa 1 MapoBOro
cekropa. Teopema 06 06bEMeE
mapa. [Inomans cdepsr.
CrepeomeTpruecKkue 3a1a4u,
CBSI3aHHBIC C BHIYUCIICHUEM
00BEMOB 11apa, MIapOBOTO
CErMEHTa U IapOBOTO CEKTOpa

IIpuknagHele 3a1a4u 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C

19.03.2027

23.03.2027

https://m.edsoo.ru/VV60ONBVZX

https://m.edsoo.ru/EZH9GRUE]J




79

00BEMOM Mapa U TUIOIIAIHI0
chepbl. COOTHOIICHHS MEXTY
IJTOMIAISIMU MMOBEPXHOCTEN U
00BEMaMU ITOTOOHBIX TEN

[TogoOHebIe Tena B
npocrpaHcTse. M3meHnenue
00béMa npu o100 u.
CrepeomeTpuyecKue 3aauu,
CBSI3aHHBIE C BBIUMCIICHUEM
00BEMOB TeN U MIoMaAeH
[MOBEPXHOCTEU

25.03.2027

https://m.edsoo.ru/H24188MKQ

80

81

82

&3

84

Kontponbnas pabota
"ILnomaay moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

JBM>KeHWs MPOCTPaHCTBA.
OtoOpaxenusi. JIBuxeHus u
paBeHcTBO (huryp. O0mIe
CBOICTBA IABMKEHUM

Bunwl nBukeHuUit:
NapaJuIeIbHBIN IEPEHOC,
[EHTpaIbHASI CAMMETPHS,
3epKaJIbHAsi CAMMETPHS,
MMOBOPOT BOKPYT NPSMOU
[TpeoOpazoBanus MOTO0WMS.
[Tpsimast u chepa Diinepa
I'eomeTpuueckue 3a7aun Ha
MIPUMEHEHUE JBUKEHUS

26.03.2027

06.04.2027

08.04.2027

09.04.2027

13.04.2027

https://m.edsoo.ru/73UODGNYR

https://m.edsoo.ru/RXJ4Y W6NA

https://m.edsoo.ru/ZSUA77NTX

https://m.edsoo.ru/A1PU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

KonrponsHas pabora
"Bekrops! B mpocTpaHcTBE"

15.04.2027

https://m.edsoo.ru/4F52B11KK




86

87

O6o6maromee nmoBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpuun 10—11 kaccos,
cUcTeMaTH3alus 3HaHUi:
"[TapanaenbHOCTb NPSAMBIX U
IJIOCKOCTEH B IpocTpaHCTBE"

Ob6o61matomee nopropenue 11
HOHATHI U METO/I0B Kypca
reomerpuun 10—11 kaccos,
cucTeMaTH3alys 3HaHHUM:
"BekTops!l B mpocTpaHcTBe”

16.04.2027

20.04.2027

https://m.edsoo.ru/1IHVB2NZH9

https://m.edsoo.ru/AQEFPERJ0

88

89

90

91

O6o6maromee moropenue 11
MOHATHI U METOJ0B Kypca
reometpuu 10—11 kiaccos,
cucTeMaTu3alus 3HaHU:
"BexTops! B mpocTpaHcTe”

O6o0maromee moTopenue 11
MOHSITUI U METOJIOB Kypca
reometpuu 10—11 kaccos,
CUCTeMaTH3allus 3HaHU:
"O6beM MHOTOTpaHHUKA"

O6o6maromee nmosTopenue 11
MOHATHI U METOJ0B Kypca
reometrpuu 10—-11 kmaccos,
cucTeMaTH3alys 3HaHUM:
"O6beM MHOTOTrpaHHUKA"
O6o6maromee moBTopenue 11

MOHSITUI U METOJIOB Kypca
reometpuu 10—11 kaccos,

22.04.2027

23.04.2027

27.04.2027

29.04.2027

https://m.edsoo.ru/3NIJOLN63

https://m.eds00.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO




92

93

94

95

96

97

98

CUCTeMAaTHU3alys 3HAHUH:
"ILnomaay moBepXHOCTH U
00BEMBI KpYyTIbIX TENT"

O6o6maromee nosropenue 11
MOHATHI U METOJ0B Kypca
reometrpuu 10—11 kiaccos,
CHCTEMaTH3als 3HaHUI:
"ILnomaay moBepXHOCTU U
00BEMBI KPYTIIBIX TEN"

Hrtorosas KOHTpOJIbHAS
pabora

Hrorosast KOHTpOIbHAS
pabota

[ToBTOpEHME, 0000IICHUE U
CHCTEMATH3aLMA 3HAHUI

Hcropus pa3sutus
CTEpEOMETPUH KaK HAYKU U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus passutus
CTEpPEOMETPUU KAaK HAYKU U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust passutus
CTEpEOMETPUU KAK HAYKU U €€
pOJIb B pa3BUTUU

30.04.2027

04.05.2027

06.05.2027

07.05.2027

11.05.2027

13.05.2027

14.05.2027

https://m.edsoo.ru/JG1DJ50NK

https://m.edsoo.ru/GXZMP89GD

https://m.edsoo.ru/3J174MY 6M

https://m.edsoo.ru/UI26CB4XL

https://m.edsoo.ru/IESALO6B5

https://m.edsoo.ru/8ZKNMYFO03

https://m.edso0.ru/41 X3XKQOG




99

100

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BuTHs
CTEPEOMETPUHU KaK HAyKHU U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3sutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

18.05.2027

20.05.2027

https://m.edsoo.ru/4PGHOJYAH

https://m.edsoo.ru/GEJCO734F

101

102

Hcropust pa3sutus
CTEPEOMETPUU KaK HAYKU U €€
poOJIb B pa3BUTUHA
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3sutus
CTEPEOMETPUH KaK HayKHU U €€
pOJIb B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBILEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

102

21.05.2027

25.05.2027

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBbHOM TPOI'PAMMOBI

11 KVIACC

Kon
IpoBepPsAeMOro
pe3yJjabTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

I'eomerpus

OmnepupoBaTh MOHATUSAMH: LHUIMHIPUYECKAst MOBEPXHOCTh, 00pa3yIomIne
LHWIMHIPUYECKON IOBEPXHOCTH, LMWIMHAP, KOHHUYECKAs IOBEPXHOCTD,
oOpasyrome  KOHMYECKOH  TOBEPXHOCTH, KOHYC, cdepudeckas
MTOBEPXHOCTh

Pacnio3HaBaTh Tena BpaleHus (LMIMHAP, KOHYC, cdepa U 1map)
OOBACHATH CIOCOOBI OJyYEHUS TeJ BpallleHUs

KnaccugummpoBats B3auMHOE PacookKeHHE CPephl U MITOCKOCTH

OmnepupoBaTh TOHSATHUSMH: [IAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CErMEHTa, LIApOBOM CIJIOM, OCHOBaHME IIAPOBOIO CJIOSI, BBICOTA
IIaPOBOTO CJI0s, IIAPOBOM CEKTOP

Boeruncnsate 00BEMBI M IUIOMIAMM TIOBEPXHOCTEH TeNm BpalleHus,
TCOMETPHUYCSCKUX TEJl C MPUMEHEHHEM (popmyI

OmnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIIMCaHHBIA B chepy u
OIMMCaHHBIA O0KOJIO cdepsl, chepa, BIMcaHHAS B MHOTOTPAaHHHUK WU TEJIO
BpAaIICHUS

BBIYHCIATE COOTHOIIEHUS MEX 1Y TUIOIIAISIMH IIOBEPXHOCTEH M 00bEMaMHU
MMOIOOHBIX TEI

N3o00paxaTh w3ydaeMbie (PUTYpHI OT PYKH U C MPUMEHEHUEM TMPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

BbINONHATE (BBIHOCHBIE) IUIOCKME YEPTEXU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (DUTYpP: BHJI CBEpXY, COOKY, CHM3Y; CTPOUTb CEUYEHHS Tel
BpallleHus

6.11

W3BnekaTb, MHTEPHPETHPOBATH M IpPeoOpa3oBbIBaTh HH(GOPMAIHMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeICTaBICHHYIO Ha
yepTekax U pUCyHKax

6.12

6.13

6.14

[IpumensTh reomerpuueckue (axkTbl i PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MpPENoJaraloliuX HECKOJbKO IAaroB pEIIEHUs, €CIU YCIOBUS
MIPUMEHEHUS 3aJJaHbl B SBHOU opMme

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBIHOJ'IHSITB HeﬁCTBHH CJIIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXXEHUSI BEKTOpAa HA YHUCIO, OOBSACHATh, KAKMMHU CBOWCTBAMH OHH
00amaroT



6.15

6.16

6.17

6.18

6.19

6.20

6.21

HpI/IMeHSITL IIPAaBUJIO ITapaJlICJICIIUIICAa ITPH CIIOKCHUNU BEKTOPOB

OnepupoBaTh TOHSATHUSMH: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA,
YroJa MEXAY BEKTOpaMH, CKaJISIpHOE IPOU3BEJIEHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIAHAPHBIE BEKTOPbI

Haxonuth cymmy BEKTOPOB M TMpPOM3BEJICHHE BEKTOpa Ha YHCIIO, YOI
MEX/1y BEKTOpaMHU, CKAJISIPHOE MPOU3BEIECHUE, PACKIAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3azaBatTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT
Pemates npocreiiimme reomeTpruuecKue 3a1auu Ha TPUMEHEHNE BEKTOPHO-
KOOPJMHATHOI'O METO/1a

Pemate 3amaum Ha M0Ka3aTENbCTBO MAaTEMAaTHYECKUX OTHOIICHUH |
HAXO0X/ICHWE TE€OMETPUYECKUX BEJIMYMH IO 00pa3laM WU ajiropuTMmam,
MPUMEHSST  W3BECTHBIE  METOABl NPH  PEIICHWH  CTaHAAPTHBIX
MaTeMaTUYeCKHX 3a/1a4

[IpuMenaTh mpocTEHllIne NPOrpaMMHBIE CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

6.23

HpI/IBOI[I/ITB MNPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTeI\/'I B IIpUpoJac u
JKU3HHU, PACIIO3HABATD IIPOABJICHUEC 3dKOHOB I'COMETPHUU B HCKYCCTBEC

[IpuMeHsATh NOJTyYEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATh PEalIbHbIC
CUTYaLlUH U IPUMEHSATH U3YUYEHHBIE IIOHATHS B IIPOLECCE NTOMCKA PELLICHUS
MaTreMaThudecku  CHOPMYJIUPOBAHHOW  TPOOIEMBI,  MOJIEIUPOBATH
peallbHbIE CHUTYallMM Ha SI3bIKE N€OMETPHUM, HUCCIIEN0BATh MOCTPOCHHBIE
MOJIEJIU C UCIIOIb30BAaHUEM T'€OMETPUUYECKUX NTOHATHUM U TEOPEM, anmapara
anreOphl, pemiaTh MPAKTHYECKHE 3aJadd, CBS3aHHBIE C HAaXOXXICHHEM
F€OMETPUYECKUX BEIUYUH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblIii 3J1eMEHT COAEPKAHUS
I'eomerpus

[unmuaapudeckas TOBEPXHOCTh, 00pa3yronue MIIHHAPUIECKON TOBEPXHOCTH, OCh
MWIMHIPUYECKON moBepXHOCTH. L{unuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb,
o0pa3zyromasi ¥ 0Ch, IUIOMAAL OOKOBOW U MOJTHOU MTOBEPXHOCTH

Konuveckasi TOBEpXHOCTh, OOpa3yroIIHe KOHWYECKOW TOBEPXHOCTH, OCh U
BepIlIMHA KOHUYeCcKoM moBepxHOCcTH. KoHyC: OCHOBaHME U BeplUIMHa, 00pa3yromas
1 OCh, IJTOIIATb OOKOBOM M TTOJIHOM IMMOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yromue
U BBICOTa, OCHOBAHHUS U OOKOBasi MOBEPXHOCTh

Cdepa u map: HeHTp, paanyc, T1aMeTp, MI0Mmaab HoBepxHocTH chepsl. Bzanmuoe
pacroyio’keHre cepbl M IIIOCKOCTH, KacaTeslbHas IJIOCKOCTh K cdepe, MIoImab
cdepbl

N300pakeHne Tes BpalleHus Ha IUIOCKOCTU. Pa3BEpTka MUIuHApa u KOHyca
KomOuHanmu Tten BpalieHUss U MHOTOI'PAaHHMKOB. MHOIOIpaHHMK, ONUCAHHBIN
OKOJIO cpepsl, cepa, BIUCAaHHAS B MHOTOI'PaHHUK, WIIH TEJIO BPAILCHHSI

[Tonsitue 00 0o6bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 o0BEME
NpSMOYTOJIBHOTO TapayuieNienunena u cieacTBuss u3 He€. OO0BEM uIMHIpA,
koHyca. O0BEM Iapa u mwIomaias chepol

[TonoGuble Tema B mpoctpaHcTBe. COOTHOWICHHS  MEXKAY  IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMAaMHU MTOTOOHBIX TEIN

Ceuenust nunuHApa (MapajjiesibHO M NMEPHEHIUKYISIPHO OCH), CEYEHHs] KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXOAAIIEE Yepe3 BEPIINHY), CEUeHHUs I1apa

BGKTOp Ha IINIOCKOCTH W B IPOCTPAHCTBC. CnoxeHue M BBEIYATAHHUE BCKTOPOB.
YMHO)KEHuEe BeKTopa Ha 4ucio. PasnokeHne BekTopa o TpéM HEKOMILIAHAPHBIM
BekropaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBS3aHHBIX  C
MPUMEHEHHEM TIPaBUII ACUCTBUI C BEKTOpaMU

[IpsamoyronbHas cucTeMa KOOpAMHAT B NpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimve 3agaun B KOOpJAMHATAaX. YTOd MexAy Bekropamu. CkaispHoe
IMPONU3BCACHUC BCKTOPOB. Brerancnenne YTJI0B MCXKAY HNPSAMBIMU U ILIOCKOCTAMM.
KoopanHaTHO-BEKTOPHBIN METOJT TPU PEILIEHUN T€OMETPUYECKHX 3a/1a4



IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUSA K
PE3YJbBTATAM OCBOEHUWS OCHOBHOM OBPA3OBATEJILHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NPOBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pe3yJbTaTaM O0CBOEHUSI
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpeIHero 001ero
o0pa3zoBaHus

Bnanenne MeronamMu J0Ka3aTenbCcTB, aJrOPUTMaMH peILEHUs 3ajad;
yMeHue (OopMyIHpOBaTh U OMNEPUPOBATH MOHATHAMHU: OIpEACITICHHUE,
aKCUOMa, TeopeMa, CIJIEACTBHE, CBOMCTBO, NPH3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (JOPMYIUPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIHUpPOBaATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEP)KIECHHE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCMOJIb30BaTh METOJ MAaTEMaTHYECKONM WHAYKINH;
IPOBOJIUTh JOKa3aTelbHblE PACCYXKACHUS MpU pElIeHUHM 3ajad,
OLICHMBATh  JIOTMUECKYI0 IMPAaBUIBHOCTb  pPACCYKIEHUH; yMEHHE
ONEpUPOBATh MOHITHSIMH: MHOXECTBO, IOJAMHOXECTBO, ONEpalUy Haj
MHOXECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJis ONMCaHMs PeabHbBIX MIPOLIECCOB U SBICHUN U NIPH PELLICHUH
3aja4y, B TOM 4YHCIIE€ M3 JPYruxX Y4YeOHBIX IMPEIMETOB; YMEHHE
ONepUpOBaTh NOHATUAMU: Ipad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3a7iaBaTh M ONUCHIBATh TIpadbl pasInYHBIMU

croco0amu; UCIOIB30BATh Tpadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUAMU: HATypajIbHOE YHUCIIO, LIEJIOE€ YHUCIIO,
CTENEHb C LIETBIM II0Ka3aTeNIeM, KOPEHb HATypaJlbHOM CTENEHU, CTENECHb
C palMOHAIbHBIM  IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszareiaeM, Jorapugm uucia, CHHYC, KOCHMHYC M  TaHI€HC
IPOM3BOJIBHOIO YHCJIA, OCTATOK 10 MOAYJIO, PALMOHAIBHOE YHUCIIO,
UppallMOHATIBHOE  YHUCIO,  MHOXECTBA  HATypalbHBIX,  LEJBIX,
palyoHaNbHbIX, JCHCTBUTENBHBIX YHUCET; YMEHHE HCIOIb30BaTh
NpPU3HAKU JIEIMMOCTH, HaUMEHbIIUI 00U JenauTenb U HauMeHbIIee
oO1iee kpaTHOE, aropuT™ EBKIIMIa py pelieHnu 3a1a4d; 3HAKOMCTBO C
pasIMYHBIMM ~ NO3MLMOHHBIMM ~ CHUCTEMaMHM  CYMCJIECHHS; yMEHHE
BBITOJIHATh BBIYUCICHHE 3HAYCHUH U MpeoOpa3oBaHUs BBIPAKEHHH CO
CTENEHsIMH U JorapudpmMamu, npeoOpa3zoBaHHUs IPOOHO-PALMOHANBHBIX

BBIPDQ)KCHUM; YMEHUE ONEPUPOBATH IMOHATHAMH: IOCIIEI0BATEIBHOCTD,



apudmeTHuecKas mporpeccHsi, r’eOMEeTprUIecKas porpeccus, 0ECKOHEUHO
yObIBaroIasi  reoOMeTpUYeCKass  IPOTPECCHs; YMEHHE  3a/1aBaTh
MOCIIEI0BATEIHPHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (hOpPMYIT;
YMEHHUE ONEepUpPOBATh MOHATUSMHU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbBIE
KOMIUICKCHBIE YUCIIa, MOJYJIb U apTyMEHT KOMILIEKCHOTO 4Hcia, popma
3aMMCcH KOMIUIEKCHBIX YHcel (TeoMeTpuyeckasi, TPUrOHOMETpUYECKast 1
anreOpandeckas); YMETh MPOU3BOANTH apUPMETHUECKHE IEHCTBUS C
KOMIUIEKCHBIMA ~ YUCJIAMHU; TPHUBOJUTH TMPUMEPHI  HUCIIOIH30BAHMS
KOMILJIEKCHBIX YHUCEN; ONEPUPOBATh MOHATHSAMU: MaTpuua 2xX2 u 3x3,

OIIPEACIINTCIIb MaTPHIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATHAMU: palMOHAIbHBIC, WPPALMOHAIBHBIE,
NOKa3aTesbHbIe, CTENEHHbIE, JIorapu(MUYeCKue, TPUTOHOMETPUYECKHE
YpaBHEHHS M HEpPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEepPUPOBaATh
HOHATHAMM: TOXKIECTBO, TOXJAECTBEHHOE NMpeoOpa3oBaHME, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUW M HEPABEHCTB, PaBHOCUJIBHOCTb
YpaBHEHUI, HEPAaBEHCTB M CUCTEM; YMEHHE pEllaTh YypaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI C ITOMOILBIO PaA3JIMYHBIX NPUEMOB; PEIIATH
YPaBHEHHUs, HEPABEHCTBA U CHCTEMBl C IapaMETPOM; IPUMEHSITH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJI PELIECHUS MaTeMaTUYECKUX

3a/lad ¥ 3aaa4 U3 pasIndIHbIX obnacrei HAaYKHU U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (QYHKLIHS, YETHOCTh (YHKIIMH,
NEPUOANIHOCTD q)YHKHI/H/I, OIrpaHUYCHHOCTD Q)yHKHI/II/I, MOHOTOHHOCTH
byHKIUK, SKCTpeMyM (DyHKIIMU, HAanOOJbIlIee ¥ HAUMEHBIIIEe 3HAYCHUS
(GyHKIMU Ha IPOMEKYTKE, HEMIpEephIBHAS (DYHKIINS, aCHMIITOTHI rpaduka
GyHKINY, TIepBast U BTOpasi MPOU3BOIHAS (PYHKIIUH, TEOMETPHUUCCKUHN H
(GU3MYEeCKUN CMBICT TIPOW3BOJHOM, IepBOOOpa3Has, ONpeacTIEHHBIN
WHTETpall; YMEHHE HAXOIUTh ACUMMTOTHI rpaduka (QYHKIHH, YMEHHE
BBIYUCIIATH MMPON3BOAHEBIC CYMMBI, IMPOU3BCACHUA, HqaCcTHOTI'O u
KOMITO3UIIUK (DYHKIUI, HAXOIUTh YpaBHEHHE KacaTelIbHOW K TpaduKy
(GyHKIMU; YMEHHE HaXOIUTh IMPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIUM;
YMEHHE HCIONb30BaTh MPOW3BOAHYIO Ul HCCIeIOBaHUS (DYHKIUH,
HaXOAWTh HauWOOJbIIME U HAaUMEHbIIME 3HAueHus (QYHKUUN; CTPOUTH
rpadMKd MHOTOYICHOB C UCIIOJIb30BAHUEM arlapara MaTeMaTHYECKOTO
aHajin3a; MNPUMCHATHL HNPOU3BOJHYIO VI HAXOXKACHHUA HaAWJIYdIICTO
pelieHnsT B MPHUKIAAHBIX, B TOM YHCIE COIMAIBHO-)KOHOMHYECKUX U

(I)I/I3I/IHCCI(I/IX 3agadax; HaXOOUTh IJIoImaanu U 00BEMBI (I)I/Il“yp C IIOMOIIIBIO



HHTCIrpaa;, MPUBOJAUTE NPUMEPLI MATCMATHYCCKOI0O MOACIIUPOBAHUA C

noMouIbio AU pepeHnanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MNOHATHSIMH: Tpaduk QyHKIMH, OOpaTHas
byHKIMsA, KOMMO3UIMA (YHKIHUW, JTUHEWHAs (QYHKIUS, KBaJpaTHIHAS
byHKIMS, paioHagbHas byHKIMA, CTEeTIeHHAs byHKIMS,
TPUTOHOMETpUYECKHE (YHKLIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GbyHKIMM, TOKa3aTelbHas U Jjorapudmuydeckass (QyHKIUW; YMEHHE
CTpOUTH TpaUKM U3YyYEHHBIX (YHKLUHUH, BBIIOJHATH MPEoOpa3OBaHU
rpaduKoB PYHKIUH, HCIIOIB30BATh TPadUKHU ISl U3yYSHHS MTPOIIECCOB U
3aBHCUMOCTEH, MPU PELICHUU 3a/1a4 U3 JPYTruX Y4eOHBIX MPEAMETOB U
3aJa4 U3 peanbHOMN JKU3HU; BhIpaxarh (OpMyJIaMU 3aBUCUMOCTH MEX]Y
BEJIMYMHAMU; UCIIOIB30BaTh CBOMCTBA M rpaduKu (QYHKIIHIA 715 peleHUs
ypaBHEHMIA, HEPaBEHCTB M 3aJa4y C IapamMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM MJIOCKOCTU MHOXECTBA PEIICHUN ypaBHEHUI, HEPABEHCTB

U UX CUCTEM

VYMeHne pemaTth TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4YHCIIE Ha
HPOIIEHTHI, 10JIM M YacTH, HA JIBUWXKEHHUE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 331a4d U3 00JIaCTH yNpaBIEHUS JIUYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTABJIATh BBIPAXKEHUS, YPaBHEHUs, HEpaBEHCTBA M HUX
CHUCTEMBI 10 YCJIIOBHMIO 3aJa4H, MCCIIEJOBAThb IIOJIYYECHHOE pEUICHUE U
OLICHUBATh MPaBIONONOOHOCTh PE3yIbTaTOB; YMEHHE MOJCIUPOBATH
peanbHbIE CHTyallud Ha S3bIKE MAaTEMAaTUKH; COCTABISATH BBIPAXKECHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBl [0 YCIOBHUIO 3aJauH,
UCCJIEN0BAaTh IOCTPOCHHBIE MOJENIM C MCIOJIb30BaHUEM aImmapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBINA PE3yIbTAT

YMeHue onepupoBaTh HOHATHIMU: cpeiHee apudMeTHIecKoe, MeJ1aHa,
HanOoJIbIIIee U HANMEHbIIIEE 3HAYCHNUS, pa3Max, JUCIIEPCHs, CTAaHIapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; YMEHUE W3BJIEKATh, HHTEPIPETUPOBATH
UH(OPMALUIO, IPEJICTABICHHYIO B TAOIMIIaX, HA JHarpaMMmax, rpadukax,
OTpPaXKAIOLIYIO CBOICTBA peabHBIX MPOIECCOB U SIBICHUH; IPEICTABIAThH
uHGOpMalLMI0O C TOMOUIbIO TabnMIl M JuarpaMM; HCCIEI0BaTh
CTaTUCTHYECKUE JIaHHBbIE, B TOM YHUCJE C NMPUMEHEHHEM IpapuuecKux
METO/IOB U JIEKTPOHHBIX CPEJICTB; TpaUUeCKH UCCIIET0BATh COBMECTHBIC
HaOJNIOJCHUSI C TOMOIIBIO JWMarpaMM pacceMBaHUS U JIMHEHHOH

perpeccuun



YMeHune onepupoBarh IOHATHAMM: CIIY4alHBIM OIBIT M CIydalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIATDH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TIpadUuecKUX METOJOB; MPHUMEHSThH
bopMysbl CIOXKEHUS U YMHOXKEHHS BEPOSTHOCTEH, (POpMyIy IMOJIHOM
BEPOSTHOCTH, (hopMmyiny bepHymnu, komOMHATOPHBIE (PaKTHI M POPMYIIBI;
OLIEHUBAaTh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE ONEepUpOBaTh
NOHATHUAMM: CllydaliHas BEJIMYMHA, pACHpPEICIICHUE BEPOSTHOCTEM,
MaTeMaTHUYeCKOe OXHUJaHWE, IUCIEPCHUs] U CTaHIapTHOE OTKIOHEHHE
CIlyuallHOM BEJIMYMHBI, (YHKIMM pACHpelesieHuss U  IUIOTHOCTH
PaBHOMEPHOIr0, IOKa3aTeIbHOIO W HOPMAJIbHOIO PACIpEAciICHU;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YyUEHHBIX paclpeneiaeHu i
peleHus 3a7ady; 3HAKOMCTBO C IOHATUSMM: 3aKOH OOJBIIMX YHUCEl,
METOABl BBIOOPOYHBIX MCCIIEOBAHUHN; yYMEHHE NPUBOIUTH HPUMEPHI
NPOSIBJICHUS] 3aKOHA OONBIIMX YHMCET B IPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONIEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YHUCIO TIEPECTaHOBOK;, OMHOM HploTOHA; ymeHHe
NPUMEHATh KOMOMHATOPHBIE (DAKThI U PACCYKICHUS JJIS pEIICHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH  peabHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETHUPOBATDH HOJIy‘lGHHLIfI pe3yiibTaTt

YMeHue omnepupoBaTh IOHATUSAMM: TOUYKA, IMpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIia, IUIOCKUM yroi,
JBYI'PAHHBIA yroJI, TPEXTPAHHBIM YroJ, CKpELIMBAKOIIUECS IpsAMBbIE,
MapaJUIEIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, yroi
MEXIY MNPSAMBIMHU, YIoJI MEXAY IPSAMON MU IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSSHHE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY
IIPSIMBIMU, PACCTOSIHUE MEKY TUIOCKOCTSMH; YMEHHUE UCIIOJIb30BaTh IIPU
pellleHnH 3a7a4 U3yueHHbIe (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpa; CTPOUTH
MaTE€MaTHYeCKUE MOJEIH C IIOMOLIBI0 TE€OMETPUYECKUX IOHATUNA U

BCIIMYHH, p€IIaTb CBA3aHHBIC C HUMH ITPAKTHYCCKUC 3a/la4n

10

YMeHue onepupoBaTh MOHATHUSAMU: IUIOMIANb QUTYpBl, 00BEM (QHUTYDHI,
MHOTOTPaHHHK, TIPAaBWIIBHBI MHOTOTPAHHUK, CEYCHWE MHOTOTpaHHHKA,
KyO, mapajienenunen, HOpusMa, NUpampaa, (Gurypa U IMOBEPXHOCTb
BpaIIEHNs, WINHIP, KOHYyC, map, cdepa, miomanb chepsl, IUIomans
HNOBEPXHOCTH MHUPAMHIbI, NPU3MBI, KOHyca, LWIMHIpa, 00BEM Kyoa,

MNpAMOYTOJIBHOI'O MapauiCyicnunciaa, nupaMuabl, MPU3MbI, HWIWHIPA,



KOHYCa, IIapa, pa3BEPTKA NOBEPXHOCTH, CEUYCHHsI KOHYCa W LWJIMHJPA,
[apajuleJibHble OCH WM OCHOBAHMIO, CEYCHHME Ilapa, IUIOCKOCTD,
Kacaromasicsi chepbl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTH CEucHHE
MHOT'OTpaHHMKA, N300pakaTh MHOTOTPAHHUKH, (PUIYpBl U MIOBEPXHOCTH
BpALICHUS, UX CEYEHUs, B TOM YHCJIE C TIOMOIIBIO dJIEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHATh CBOICTBA T€OMETPUUECKUX (PUTYp, CAMOCTOSATEIIBHO
(dbopMyIHMpOBaTH ONpPEAETICHUS U3y4aeMbIX (UTyp, BBIIBUTATh TUIOTE3bI
O CBOMCTBax M NpU3HAKaX reOMEeTpUYecKuX (puryp, o0OCHOBHIBATH WM
OlpoBepraTh MX; yMEHHE MPOBOAMTH Kiaccudukauuoo ¢uryp Imo
pasIMYHBIM IPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JONOJHUTEIbHbIE

HOCTPOCHHUS

11

12

13

YMeHue onepupoBaTh IMOHATUSAMHU: JIBUKEHHE B IPOCTPAHCTBE,
napaieNbHBIA MMEPEHOC, CHMMETPHUS Ha TUIOCKOCTH W B TPOCTPAHCTBE,
HOBOPOT, MpeoOpa3oBaHUe NOAOOMs, NOAOOHbIE (GUIYpBI, yMEHHUE
pacno3HaBaTh paBHBIE U MOJOOHBIE (UTYpHI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXHMTEKType; HCIOJIb30BaTh I'€OMETPHUUECKUE OTHOLICHHS
IPY PEIICHUH 33/1a4; HAXOAUTh T€OMETPHUUECKHIE BETMYMHBI (AJIMHA, YTOoJl,
IUI0ILAAb, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB U
U3 peaJbHOW J>KW3HM; yMEHHE BBIUMCIATH T€OMETPUYECCKHE BEINYHHEI
(mHa, yrom, mIomiaab, 00BEM, IUIOMIaAb MOBEPXHOCTH), HCIIONB3YS
U3ydeHHbIE (POPMYIIBI M METOBI, B TOM YHCIIE: IUIONIAb TTOBEPXHOCTH
NUpaMuIbl, TPU3MBI, KOHYCa, IUIMHIpA, IIOMaas cepbl; 00bEM Kyoa,
IpPSIMOYTOJIBHOTO TApaJIeenuIe;a, THPaAMHUIbI, TPHU3MBL, IHIHHIPA,

KOHYCa, I1apa; YMCHHUEC HAXOANUTb OTHOLICHUE 00BEMOB HO,Z[O6HBIX (I)I/Il"yp

YMeHue onepupoBaTh NOHATUSAMU: MPSMOYTOJIbHAs CHCTEMa KOOpIMHAT,
BEKTOpP, KOOPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha YHCIO, Pa3joXKeHHe BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOM3BEJCHHE, BEKTOPHOE IPOMU3BEACHHUE, YTOJl MEXIY
BEKTOPAMHM; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METO/
JUISL pElICHHS TEeOMETPUYECKHX 3alad M 3a7ad JPYruxX y4eOHBIX

MPEAMETOB

YMeHue BBI6I/IpaTL HOI[XOI[SIH_[I/II‘/’I MCTOA IJIsI pPCIICHHUA 3aldda4Hu,
IMOHMMAHUE 3HAYUMOCTH MATCMATHKUW B HU3YYCHHU IPUPOAHBIX U
06H_ICCTB€HHBIX npoueccoB H HBHCHHﬁ; YMCHHEC  pacCIlO3HABATDH

MMPOABJICHUC 3aKOHOB MAaTCMATUKH B HUCKYCCTBC, YMCHHC IIPUBOAUTH



IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCHUHCKOM W  MHPOBOH

MaTeMaTH4IeCKOM HaYKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEePKAHMS

Yucia ¥ BEIYHCIIEHUS

HaTypaJIBHBIC 1 0CJIbIC YKUCJia. HpI/ISHaKI/I JACIINMOCTH LCIIBIX YUCCII

Panmonanehpie umcna. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, TPOIICHTHI,

b2 OeCKOHEUHbIE TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KopeHb HaTypaJIbHOW cTeneHu. JeicTBus ¢ apudMeTnaeckumMu
' KOPHSIMU HATypaJbHON CTETIEHU
14 Crenenp ¢ wnensiM mnokaszareneM. CTeneHb € palMOHAIbHBIM I10KA3aTEIEM.
' CBoiicTBa cTENEHU
L5 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. /lecatuunbie U HaTypaabHBIEC JTOTApU(MBI
JleiicTBuTenbHble uncia. ApupMeTHYecKHe oOmepanuu ¢ JACWCTBUTEIbHBIMU
1.7 gucinamu. [lpuOnmxEHHBIE BBIUMUCICHUSA, TpaBUJa OKPYTJICHUS, TPHUKUIKA H
OLIEHKA pe3yJIbTaTa BbIYUCICHUN
1.8 [IpeoGpa3oBanue BbIpaskeHUI
1.9 KommuiekcHsle uncna
2 VpaBHEHHUS U HEPABEHCTBA
2.1 Lenble n 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
23 TpuronomeTpudeckue ypaBHEHH
24 [TokazarenpHbIe U TOTapUPMUIECKIE YPABHEHHUS
2.5 [enbie 1 1poOHO-paIIMOHATILHBIC HEPABEHCTBA
2.6 HppanmoHnanbHble HEPABEHCTBA
2.7 [TokazarenbHbIE U TOTapHPMHUIECKIEC HEPABEHCTBA
2.8 TpuronomeTpruyeckre HEPaBEHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEHNUS, HEPABEHCTBA U CUCTEMBI C apaMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEHUN. OnpeaennTeNnb MaTpHULIbl
3 OyHKIMH U TpaduKu



Oyukmwms, crnocoOwl 3amanus Gpyaknuu. ['paduk Gynkmmu. BzaumHo obpaTHBIC

> ¢bynakun. YétHele u HeuéTHBIE QpyHKIMH. [leproanueckue GyHKINN
OOnactp ompeneneHus: U MHOXECTBO 3HaueHW ¢yakuumu. Hymm ¢yskuum.
39 IIpomexxyTku  3HaKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' MakcumyMbl 1 MUHUMYMbl (QyHKuuu. HambGonbliee W HauMeHblee 3HAUYEHUE
(GYHKINK HAa TPOMEKYTKE
313 CrenenHas ¢GyHKIMS C HATypaJIbHBIM M II€JBIM TOKaszareneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpauK KOpHS n-OM CTENEHU
34 Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpaUKH
3.5 [oxazarenbHas u norapudmMudeckas QyHKIMH, IX CBOMCTBA U TPaPUKH
16 Touku paspbiBa. AcumnroTsl rpaduxoB ¢yHkuuid. CpoiicTBa (QYyHKUIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33AaHUS TIOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuueckas nporpeccur. @opmyia CI0KHBIX MPOLEHTOB
4 Hauana MmaTemMaTH4eckoro aHanmsa
4.1 [IpousBonnas Gpynkuuu. [IponsBoaHbie 31eMeHTapHBIX (YHKIUN
[IpuMeHeHne NPOM3BOJHOM K HCCIENOBAHUIO (YHKUMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxxieHne HauOoublIero 1 HAaMMEHbIIET0 3HaYeHUs. (PYHKIMU Ha
OTpe3Ke
43 [TepBooOpa3nas. UuTerpan
5 MHOX€eCTBa U JIOTUKA
5.1 MHoXecTBo, onepanun HaJl MHOKecTBaMu. Jlnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Kombunaropuka
7 I'eomertpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [Ipsimble ¥ IIOCKOCTH B MPOCTPAHCTBE
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

OcHoBHas nutepatypa (yueonuku) ['eomerpus. 10 — 11 kinaccei: yue0, as
o011eo0pazoBaTeNbHbIX YUpEkKIECHUIN: 0a30BbIi U npodui, ypoau / JI.C.

Aranacss, B.®. byry3os, C.b. Kagomues, JI.C. Kucenesa, 3.I'. [To3nsik — 19-¢
u3a. — M.: IIpocsemienue, 2013.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

N3yuenue reomerpuu B 10 — 11 kaccax: MeTo, peKOMEHIALNH K y4eO0.KH. s
yuutens / C.M. Caaksu, B.®. Byty3oB. — 3-e uzn. — M.: [Ipocsenienue, 2010.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Yyebnoe nocobue «Ypoku reomerpun Kupuna u Medoaus 11 kmacey.

V4yeOHOE nmocodue «JKvuBas MaTreMaTUKa.
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