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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPaBICHHOCTH W TPEJAMETOB TYMAaHHTAPHOTO ITUKJIA.
[TockoBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yUaArOIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 33129, YMCHHE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS TPHU
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYECCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
TCOMETPUHU uepe3 obecleueHne BO3MOXKHOCTH TPHOOPETCHHUS W HMCIOJIb30BAHUS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJIST YCTICIITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MATEMATHUKH.

[TpropuTeTHRIMKM 3aJlayaMu Kypca T'€OMETPUU Ha yriayOJaEHHOM YpOBHE,
PaCIIMPSIONIMMH M YCHJIMBAIOIIUMHU Kypc 0a30BOT0O YPOBHSI, SIBJISIOTCS :

pacuiipeHue MpeaCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MUPOBOUW KYJIbTYpPHl H
dbopmMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHuEe MPEICTABICHUS O MPOCTPAHCTBEHHBIX (uUrypax Kak o
BOKHEUIINX MaTeMAaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMNHUCHIBATH U H3YydaTh
pasHbIC SABJIECHUS OKPYKAIOIIETO MUPA, 3HAHUE TTOHATUHHOTO arapara 1mo pas3aeity
«CrepeomeTpus» yueOHOIo Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH IIOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHJIapTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHUEe YMEHHUS paclio3HaBaTh Ha YEPTEKaX, MOACISIX U B PealbHOM
MHpE MHOTOTPaHHHUKH M TejJa BpalleHUs, KOHCTPYHPOBATh TI'€OMETPHYCCKHC
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHHE IMOHUMAHUS POIM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHUS BIIQJICTh METOJAMHU JOKa3aTEIbCTB U aJITOPUTMOB
pelIeHus, yMEHUS UX IPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHBIC PACCYKICHHS B X0/
pEeIIeHNs CTePEOMETPUYCCKUX 3ajad M 3a7ad C MPAKTHYCCKUM COACPIKAHHUEM,
dbopMupOBaHUE TPEACTABICHUS O HEOOXOAUMOCTH  JOKA3aTeIbCTB  IIPH
000CHOBaHMHM MAaTEMAaTHYCCKUX YTBEPKICHHUA M POJIM aKCHOMATHKHU B TIPOBEACHUHN
JEYKTUBHBIX PACCYKICHHI;



pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX HM  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TTO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS, HTEpECca K U3YICHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPAMOTHOCTH, PEIICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKU3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIIMPOBAHUS PpEaJbHBIX CHUTYallUid, HMCCIIECIOBAHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTcsa: «[IpsSMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanaukn», «Tema  BpameHus», «BekTopel W KOOpAWHATH B
IPOCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMUY, PEICBAaHTHBIMHA T'€OMETPUN Ha YTiyOJaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTMYECKMX YMEHHH  paclpelesieTcss HE  TOJIBKO  TI0
coJiep KaTelIbHBIM JIMHUSIM, HO | 110 rojaMm oOydenus. CojepikaHue oO0pa3oBaHMs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeil
IPOrpaMMBbl, pPACTIPENEIEHHBIM MO ToJaM OO0Y4YEeHUs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0ydaroIuecs
oOpamiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMU MOHSATUSMU U HABBIKAMU MOCJIEIOBATENBHO U MOCTYIATEIBHO, C
COOJTI0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKHUX MPECTaBICHUN 00Yy4aloUIUXCsl, PACIIUPSS U YIIIyOIss
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ychmoBus qus  guddepeHnuanuu  00ydeHHUsS,  MOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa3oBaTEbHBIX MpoOrpamMMm, O0OecmeunuTh yrayOn€HHOoe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBasi MPEEMCTBEHHOCTb MEXIY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYYEHUA
10 KJIJACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B IMPOCTPAHCTBE: NEPECEKAIOIIMECH,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
u 1iockoctu. [lapannenbHoe M IEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajuiesIbHbIX IJIOCKOCTEM. ITpocreitine
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSMOKW M IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM IO TTOCKOCTH, MIPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprieHauKysspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTpaHHOrO yria. CBOWCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEIuNe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamunibl. CBolicTBa pébep U OOKOBBIX TpaHEd MPaBUWIBHON MHUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUAA U IPaBUIbHBINA TeTpasap, KyO. [IpeactaBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: péEOpa, JMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAAM YCEUYEHHON NTUPaMUIBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsAMoyrosbHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: UWIMHIpPUYECKAss TOBEPXHOCTh, KOHWYECKas IOBEPXHOCTH,
chepuueckass TMOBEPXHOCThb, oOOpasyromue TmoBepxHocTe. Tema BpaiieHus:
UIMHP, KOHYC, yCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnionoxkenue cheps
U IJIOCKOCTH, KacaTeibHasi IIIOCKOCTh K cdepe. M300paskeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka munmHapa u konyca. CummMerpust chepsl 1 miapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUPaMHUIbl U KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTorpaHHuKOB. [Ipw3ma, BmmcanHas B
MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYCa, IUOmaas chepsl u e€ yacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPAICHUS: CEUEHUS ITUINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTopsl B npocTpancTse. Onepaiuu HaJ, BeKTopaMu. BekTtopHoe yMHOKEeHHE
BeKTOpoB. CBoiicTBa BEKTOPHOTO YMHOXkeHHs. [IpsMoyronbHas cucrema
KoopauHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnokeHue BekTopa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BKeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUHN: TapaulelbHBIA TEpPEHOC,
[IEHTpajdbHasl CUMMETpPHS, 3€pKalbHas CHUMMETpPHUS, MOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IPOXKJIAHCKOTO  oOmiectBa  (BBIOOpHI, ONPOCHl W JPYroe), YMEHHUE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, 3TUYECKOrO0 MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpecax 3JI0pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE TIIOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOH e TEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIaccU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHM, YMO3aKIIOUEHUH IO aHAJTIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemeHus y4eOHOW 3amaunm  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHUBOpPEYUE,  MpodeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATH BO3MOXKHOE pPa3BUTHE IMIpOllecca, a TaKKE BbIABUTATh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
IpEACTaBIECHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
W THCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUS IO XOJy pCIICHUs 3aJauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3JWyude€ U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH ¢opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU 1 OCOOEHHOCTEH ayIuTOPHHU.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
yIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yU€TOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEILHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJI TpoIecca W pe3yibTaTa pemieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUThH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pe3y/IbTaTa IEIM M YCIOBUAM, OOBSICHITH IPUUUHBI
JOCTIKEHUS WM HEJIOCTHIKCHHS PE3yJbTAaTOB JEATEIHPHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyJIbHOU
paboThl TMpW pelleHuH Y4eOHbIX 3a7ady, MPUHUMATH I1eJdb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYyXaeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAMHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIA/1a
B OOmuMi TPOAYKT 1O KPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonimy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MaTEeMATHUECKUX PACCYKIACHUH;

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

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

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



CBOOOJIHO ONEPUPOBATH MOHATUSAMM, CBI3aHHBIMU C MHOTOI'PaHHUKAaMU;
CBOOOJHO pACMO3HABaTh OCHOBHBIE BHAbl MHOTOTPAHHUKOB (IIPU3MA,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

KJacCU(UIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpass  OCHOBaHUA I
KJ1accupuKaIuy;

CBOOOJHO  OMEpUpOBaTh  TOHATHUAMH, CBA3aHHBIMH C  CEUYEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJHATD napajuieabHoe, LIEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
IPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTh, BHITTOJIHATH U300paskeHus Guryp Ha
IJIOCKOCTH;

CTPOUTH CE€YEHHUS] MHOTOIPAHHHUKOB PA3TUYHBIMU METOAAMH, BBITIOJHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBL;
CBOOOJTHO OIEpPUPOBATH MOHSITHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBINIOJIHSITh AEHUCTBHS HaJl BEKTOPAMHU;

pemaTh 3aJadyd Ha JIOKa3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUUECKUX BEJIMUNH, TPUMEHSSI U3BECTHBIE METOIbI TPU
pEelIeHNH MaTEeMaTUYECKUX 3a/1ad MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BIIEKaTh, NPEOOPA3OBBIBATH W HHTEPIPETUPOBATH HMHPOPMAIIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

OPUMEHATh IOJYYEHHBIE 3HAHWA Ha [PAaKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATH pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
mpolecce IOHMCKa peIlIeHHs MaTeMaTHYecKd Cc(hOpMYyIHpPOBAHHOU
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEITUYHH;

UMETh IPEACTABICHNUS 00 OCHOBHBIX A3Tamax pa3BUTHUS I'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.



K xoniy 11 kinacca oOyvaromuiicst HAy4UTCS:

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IIMJIMHIPUYECKOM,
KOHMYECKOH U c(hepudyecKoil MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTYYECHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMM C TEJIaMU BpaIEHUS: IUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATH B3aMMHOE PaCIookKeHUEe chephl U MITOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJIHO OINEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMH Tel
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIE) TUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh reOMETPUUYECKHUE 3a/1a4d Ha BIYMCIICHUE YTIIOB MEXIY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOUYKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEUICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAJIbHOM CHMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus moa0o0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs1 KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M MPOXOJSLIUE Yepe3 BEPILINHY), CEUCHUS 11apa;



HCIIOJIB30BATh METOJBl IIOCTPOCHUS CEYCHUW: METOJ CIEA0B, METOJ
BHYTPEHHETO NIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEN TIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, NPEANOJAaraloliuX HECKOJBKO IIAaroB pELICHUs, €CIH YCIOBUs
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HEABHOU dopme;

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

IIPUMEHSATH MPOrPAMMHBIE CPEICTBA U BJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKHUX 3a/1a4;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHAJTU3UPOBATh
U OLICHWBAaTh pPEAJbHBIC CUTYallUH, MPUMEHATb H3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIMPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh pEalIbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MPAKTUYECKUE 3aJauyM, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX ATamax pPa3BUTUSA TEOMETPUM Kak
COCTaBHOM YacTH (yHAaMEHTa Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
KonTtpoJbHbie
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBenenne B ctepeoMeTpuio 23 1 https://m.edsoo.ru/SECB310PZ
B
2 SAHMHOC PACTOJOIKCHIE HPAMBIX B 6 1 https://m.edso0.ru/TYO9QBHKY
MIPOCTPAHCTBE
n o
3 APAILICHLHOCTS MPAMBIE H HIOCKOCTCEH B 8 https://m.edsoo.ru/TRPMZB3MZ
MIPOCTPAHCTBE
I1
4 epHeHHmfyMpHOCTB MpAMBIX I 25 https://m.edsoo.ru/K38BG3I1ZH
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1 https://m.edsoo.ru/AIRTWZ59YU
MHororpanHuKu 7 1 https://m.edso0.ru/3N52B3TEM
BekTops! B mpocTpaHcTBE 12 https://m.edsoo.ru/3N52B3TEM
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5 httos://m.eds00.ru/XXBTEPSWL
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/XXBTFP5WL

11 KVIACC

KosnuuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThbI
1 AHanutruyeckas TeOMeTpHst 15 1 https://m.edso00.ru/541910WGX
I1 006
2 OBTOPCHHE, ODODIIEHAC 1 15 1 https://m.eds00.ru/AHGUTWH2F
cucreMarusanus 3HaHUUu
3 O0BEM MHOTOTpAaHHUKA 17 1 https://m.eds00.ru/9SF60YYVX
4 Tena Bpamenus 24 1 https://m.edsoo.ru/H2ZABPRXO
I N
5 JIOUIA/H OBEPXHOCTH 1 0OBEMEI 9 1 https://m.edsoo.ru/H2ZABPRXO
KPYTIIBIX TEI
6 JIBrokeHUst 5 1 https://m.eds00.ru/ZSUA77NTX
II 606
7 OBTOPEHHE, 000 IIIGHI:IC 1 17 2 https://m.edsoo.ru/UI126CB4XL
cUCTeMaTH3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/UI26CB4XL

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

Jara
HU3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHoBHbIE TpaBUJIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://m.edsoo.ru/FOIMGVRWHE

[TonATHA cTepeomMeTpHuu: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHsI Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0oTpe3koB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/5SECB310PZ

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

[TonsiTHs: mepecekaronuecs mIOCKOCTH,
repeceKaroIuecs npsmas ¥ miocKoCTb;
MOJIYIPOCTPAHCTBO

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

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIHUX 00BEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC
CICACTBUA U3 HUX

https://m.edsoo.ru/IDKRAG603N



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEZICTBMS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus MPSMBIX U TIJIOCKOCTEH

https://m.edsoo.ru/AQXJXEDYR

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenune nepeceueHust
MTOJTy4EHHBIX MIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUIN
Pa3HbIMH LIBETAMHU

https://m.edsoo.ru/EVUESAZ7J

11

N3o00paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamrBanue NoCTpOECHHBIX CEYEHUI
Pa3HbIMU LIBETaAMU

https://m.edsoo.ru/XT1VCSWB2

12

N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepecedeHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CCUYCHHUN
pa3HBIMU IIBETaAMHU

https://m.edsoo.ru/08LAY6GMF

13

N300paxeHne ceueHni MUpaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pébpa. M3o0paxkeHne nepeceyeHus
MOJTyYCHHBIX TIOCKOCTEH.

https://m.edsoo.ru/EKWHLAWS84



https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84

PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMM LIBETAMHU

14

Merton cneoB Ul HOCTPOSHUS CEUEHUI

https://m.edso0.ru/1JO0ON3100

15

Merton cie10B JUIsl IOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHni MpsiMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

16

Merto[ cieoB ISl TOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTER

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTESKEH M 3aITHCh IIaroB
MMOCTPOCHUS

https://m.edsoo.ru/HFW6370DR

18

[TocTpoenune ceueHuid B mupamuie, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIliCh I1aroB
MOCTPOCHHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aHUCh I1aroB
MIOCTPOEHUSA

https://m.edsoo.ru/JIAQINZCX

20

[TocTpoenue ceuenwii B nupamue, Kyoe
o Tpém Touykam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEW U 3aKUCh 111aroB
IIOCTPOCHHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpenue mianumerpun: Teopema o
IPONOPIHOHANIBHBIX 0Tpe3kax. [Togodue
TPEYTrOJIbHUKOB

https://m.edsoo.ru/L3FYZLILR



https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR

22

[ToBTopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX 4YepTexkax. McTopus pazButus
TJIAHUMETPUU U CTEPEOMETPUHU

https://m.edsoo0.ru/TP9F3DVV1

23

KonTponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1

24

B3anMHOe€ pacnosiokeHue NpsiIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIxX. [lapannenbHble TpsMble B
MIPOCTPAHCTBE

https://m.edsoo0.ru/TYO90OBHKY

25

Teopema o CyleCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JTAHHOW MPSIMOM, IPOXOASAIIEN Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIlel Ha
JAHHOU mpsiMoi. JIemMa o mepeceueHun
MapayuIeNbHbIX TPSIMBIX MJIOCKOCTHIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema
0 TpEX mapasuiebHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoe MPOEKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIEIBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHON IPOEKINUU

https://m.edsoo.ru/03GR50WZV

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJIEHHBIMU CTOPOHAMU. YTOJI
MEXIY IPAMBIMHU

https://m.edsoo.ru/Z5FPAGSHI



https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI

29

3amayn Ha JOKA3aTEIHLCTBO U
HCCIEN0BAHNE, CBSI3aHHEIE C
PpAacIOI0XKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

https://m.edsoo.ru/7W31C0FG6

30

[TonATHA: napaIeNbHOCT NPSAMOKN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapajuIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IUIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3a/1auy Ha BEIYMCICHUE U
JI0Ka3aTelbCTBO, CBA3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

https://m.edso00.ru/2DD9X2MQ3

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOILIEHUN

https://m.edsoo.ru/1P06R5839

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTSl TIOCTPOEHUS CEYCHUH Ky0a 1
napasienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

https://m.edso0.ru/930T7FLSK

34

[TapannensHble wockocTy. [Ipu3Haku
MapauiebHOCTH BYX IUIOCKOCTEM

https://m.edsoo.ru/QFUJAHV88

35

TeopeMa O MMapaJuICJIIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH, Hpoxoz[;nueﬁ
4epe3 TOUKY, HC ITPUHAMJICIKATYIO ,I[aHHOﬁ
IUIOCKOCTH U CIEACTBUS U3 HEE

https://m.edso0.ru/2WG4W4XNO

36

CsoiicTBa napaJiiCJIbHBIX ILIOCKOCTEH: O
MapaJiICJIbHOCTH MPAMBIX IMEPCCCUCHU A

https://m.edso0.ru/3KIKV3ROG



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG

IIPU EPECEYCHUHN ABYX MapajljIeIbHbIX
IIJIOCKOCTEHN TPEThEr

37

CpoiicTBa napajulIeabHbIX MNIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY MapalIeIbHBIMU
IJIOCKOCTSIMU; O NTEPECEUEHUH NPAMOIL C
ABYMA TapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTopenue: Teopema [lucaropa na
TUIOCKOCTH

https://m.edsoo.ru/9VJZIWC6J

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuieJIenune1a

https://m.edsoo.ru/HYNIQ785Q

41

Boruncnenue aamH 0Tpe3koB B KyOe U
MPSIMOYTOJIbHOM Tapajuiesienure e

https://m.edsoo.ru/FZBZVVPOEC

42

[TepieHAMKYISAPHOCTD MPSIMOM 1
mrockocTH. [TpusHak
MEPIEeHIUKYIPHOCTH MPSAMOU U
IJI0CKOCTH

https://m.edsoo.ru/ISFSBHOGG3

43

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipusnak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
MJI0CKOCTH

https://m.edsoo.ru/K38BG3I1ZH

44

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH MPSMOM, MPOXOIALIeH
4yepe3 TOUYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K TNIOCKOCTH

https://m.edsoo.ru/\WF3MTS4E5



https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5

[InockocTu U NEPIEHAUKYIISPHBIE UM

45 https://m.edso0.ru/OKTGKHNSI
MPSIMBbIC B MHOTOTPAaHHHUKAX

46 Ilockoetit i MepIEH MY IpHbIE 1M https://m.eds00.ru/S1VOAWIW3
MPSIMBIC B MHOTOTPAaHHHUKAX
[TepieHAMKYISAP U HAKIOHHASA.

47 [TocTpoeHne nepneHauKyIspa u3 TOUKU HA https://m.edsoo.ru/KIP9L4ZCX
MIPSMYIO
[lepneHuKyIsip ¥ HAKJIOHHASL.

48 [TocTpoeHne nepneHauKyIsipa U3 TOUKU Ha https://m.edsoo.ru/21ITUD45PR
MIPSMYO

49 Teopema o TpEX HeprICH Ky IApax https://m.edsoo.ru/CNE1PAIUS
(psimast u oOpaTHast)

50 Teopema 0 TPEX MepreHAKyIpax https://m.edsoo.ru/IPCG564WN
(mpsimast u oOpaTHast)

51 YT MEHLY CKPCIIHBAIOUIHMHCA https://m.edsoo.ru/KAEHQ3E9E
MPSIMBIMHU
[Torck meprneHIuKYISIPHBIX TPSIMBIX C

52 TTOMOTIIBIO TIEPIICHANKYJISIPHBIX https://m.edsoo.ru/EBYVPSMSI
IUIOCKOCTEH

53 OpToroHanabHOE MPOCKTUPOBAHUE https://m.edsoo.ru/GPOZX8VHE
[TocTpoenue ceueHmii kyoa, MpU3MBlI,

54 MPaBUILHON MUPAMUJIBI C IOMOIIBIO https://m.edsoo.ru/F5ZMOA1AE
OPTOTOHAJILHON TIPOCKITUU
[TocTpoenue ceuenwuii Kyoa, MPU3MBI,

55 MPaBUIILHON MUPaMUIbI C TOMOLIbIO https://m.edsoo.ru/T50FUDOQOJ

OpTOFOHaHLHOﬁ MMpOCKINHU



https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
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https://m.edsoo.ru/T50FUDOOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEIIBHO II0CKOCTHU. IInockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U

IIJIOCKOCTH KaK CJICACTBUC CUMMCTPHU

https://m.edsoo.ru/L9E703U3V

58

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

https://m.edso00.ru/TISUOWZTH

60

CriocoObl OYCTUTH MEPIIEHAUKYISPHI:
CUMMCTpPUIA, CABUT TOYKHU I10
MapajuIeIbHON IPSAMOM

https://m.edsoo.ru/DHFUCBWO6

61

CrBur 1o HenapaJIeIbHOM MPAMOH,
W3MEHEHUE PACCTOSIHUI

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

62

KonTtponpHas padota "B3zanmuoe
Pacroio’KeHue MPSIMBIX U TIOCKOCTEH B
npocrpasncrae"

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHUE: Yroa MKy NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeopemMa
KOCHHYCOB

https://m.edsoo.ru/SKO9RHWDFQ

64

[ToBTOpEHUE: YOI MEXTY
CKPELIMBAIOIIUMHUCS MPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/\WBREU9US7

65

FeOMeTpI/ILIeCKI/IC MCTO/JbI BEIYHMCIICHUA

yriia MCXKAy NpsIMbIMU B MHOT'OT'PAaHHUKAX

https://m.edso0.ru/3U40237CK

66

JIByrpansblii yroja. CBONCTBO JTMHEWHBIX
YIJI0B JBYTPAHHOTIO yrja

https://m.edsoo.ru/SH4CYFABO



https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
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https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0

67

[TepieHAMKYNASPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYISPHBIX
IUIOCKOCTEHN

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEM; TEOpEMa O MPSIMOU
IIepecedyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEN MIIIOCKOCTH

https://m.edsoo.ru/FY5TMQ43F

69

[IpssmoyrombpHBIN Napasuienenunes; Kyo;
U3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
napajuieJIenune1a

https://m.edsoo.ru/KQ9DBNDAW

70

Teopema 0 aAuaroHanu NpMOYroabHOTO
napajuiesIenuIesia u ciaeICTBUE U3 Heé

https://m.edsoo.ru/EST10AD6I

71

CrepeomMeTpuyeCcKUe U PUKIIAIHbIE
3a7la4M, CBA3aHHbIE CO B3aUMHBIM
PACIIOJIOKEHUEM IIPSAMBIX U TUIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ

72

[ToBTOpEHUE: CKpelUBalOUIUeCs MpsMbIe,
napajuieNibHble MIIOCKOCTH B CTaHIaPTHBIX
MHOTOTPaHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa mapaynnenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSMBIX, PACCTOSIHHE
MEXIY CKPEIIUBAIOIIUMUCS IPSIMbIMU B
MIPOCTBIX CUTYAITHSIX

https://m.edsoo.ru/YFWZTQREN

74

PaccrostHue oT TOUKM J10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

https://m.edsoo.ru/W5GN48EIM

75

Beluncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILIBIO NIEPIECHAUKYIIIPHOH TUIOCKOCTH

https://m.edsoo.ru/5SW9VI1IHMD



https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
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https://m.edsoo.ru/YFWZTQREN
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TpéXrpaHHbIi yros, HEpaBeHCTBA IS
TpexrpanHsIx yrioB. Teopema [Tudaropa,

76 1 https://m.edsoo.ru/3XGHNLQ4J
TEOPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yria

77 HEMCHTEI ChepHUCCKOii reoMeTpit: 1 https://m.edso0.ru/HMVTV74CP
reoJIe3NUecKue JTMHAN Ha 3emiie
K 6orta "V

78 OHTPOHLH?[ pabota Ty I 1 https://m.edsoo.ru/IRTWZ59YU
paccTostHHS
C "M

79 HCTeMaTmaHHf SHAHHI ZVIHOTOTpaHHHI 1 https://m.edsoo.ru/VC3UOAK3B
Y €T0 AJIIEMEHTHI
IT .B T

80 FDAMILIE, DI THPANiil. L pastirat 1 https://m.edsoo.ru/J3R0247E0
nmupaMuaa
IT T .

81 PRSME. L DIMAZ H HAIOHIAT IPHIMH 1 https://m.edsoo.ru/JNDHOOSEO
[IpaBunpHas mpusma
n N

82 pAMOH napannvenennnen, 1 https://m.edso0.ru/L8803LZGS
MPSIMOYTOJIbHBIN TapajuieNenunesn, Kyo

83 BI:myK.nHe MHOTOrpaHHHKH. Teopema 1 https://m.edsoo.ru/B4TOMDU1D
Ditnepa
Brinykibsie MHOrOrpanHuku. Teopema

84 Diinepa. [IpaBuibHBIC U TOIYIPABUIHHBIC 1 https://m.edso0.ru/QOMX9GALS
MHOTOTPaHHUKU

85 KontponbHas padora "MHororpanHuku" 1 https://m.edsoo.ru/3N52B3TEM
I1

86 OIUTTHE BERTOPA Ha IIOCKOCTH 1 B 1 https://m.edsoo.ru/LRBSE3B09
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL8

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno napamienenunena 1 https://m.edso0.ru/XS6AN7LA2

90 YMHOK€EHNE BEKTOPA Ha YHUCIIO 1 https://m.edsoo.ru/MJUH128L R
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https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR

Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIXKAIIUX B OJHOU 1 https://m.edso00.ru/U760IDCTG
IUIOCKOCTH
92 CkarnsipHO€ MTPOU3BE/ICHUE 1 https://m.edsoo.ru/JZ46VNC71
93 BeriHeietiie yria Mesiy BeKTOpaMH b 1 https://m.eds00.ru/1US196UQP
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1 https://m.edsoo.ru/FIXV79T8B
95 [IpocTeiimue 3a7a4u ¢ BEKTOpAMHU 1 https://m.edsoo.ru/JCWURNGO01
96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/BEHWOELKS
97 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 https://m.edsoo.ru/3N52B3TEM
98 O0o0IIeHre U CHCTeMaTH3alus 3HaHUH 1 https://m.edsoo.ru/ECRMXSNM3
99 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1 https://m.edsoo.ru/XXBTFP5WL
100 Hrorosas koHTpoJbHAs paboTa 1 https://m.edsoo.ru/SFGPDWNKO
101 Hrorosas koHTpoJbHAs paboTa 1 https://m.edso0.ru/X3ZG8A6SO
102 O0001IeHne U cucTeEMaTU3aINs 3HAHUN 1 https://m.edso0.ru/931AWXEK1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KVIACC

KOHTpOIbHbIE Hara DJIeKTpOHHbIe LN poBbIE
Bcero paGoTHI HU3yUYeHHs o0pa3oBaTe/ibHbIE Pecypchl

[ToBTOopenue Temsr "Koo a eKTopa

1 aBTOI:: }:;I M poc ﬁ:H: T; Beitop 1 https://m.edsoo.ru/WERSDSI4U
Ha IJIOCKOCTHU U B IT TPAHCTB
[ToBTOoperue Tems! "CkanspHoe

2 HpOHSlf)eI[eHI/Ie BeKTOpOB" P 1 https://m.edso00.ru/M6JOG0NJ7
I1 "B

3 OBTOPCHNE TEMRI "ERIHCICHIE YT 1a 1 https://m.edso00.ru/55KY41LVG
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
IToBTOpEeHUe Temsul ""YpaBHEHHE TIPSIMOT,

4 po op e epes I; S P 1 https://m.edso0.ru/U20HPUSE6W
MPOXOodAIICH U ABEC TOYKHU
YpaBHEHUE IOCKOC opmai

5 PABHEHHE HIOCKOCTH, HOPMATD, 1 https://m.edsoo.ru/VYIH8TERW
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
YpaBHEHUE MIOCKOC opmai

6 PABHEHHE HIOCKOCTH, HOPMAID, 1 https://m.eds00.ru/541910WGX
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekTopHoe npousBeneHue 1 https://m.edsoo.ru/NTYOG2APM
JIlunelinpie HepaBEHCTBA, IMHEHHOE

8 HporpaMMI/IpOI;aHI/IC ’ 1 https://m.edso0.ru/54EQ7JQ8E

9 JIHCHHLIC HEPABCHCTRA, JIHHCHOC 1 https://m.edsoo.ru/VPKWBB4AA
MIPOTPaMMHUPOBAHUE
An ¢

10 HNTTHACCIHE METOZb! pacaetd yid 1 https://m.edsoo.ru/KHJ20M3PV
MEXAY NPSIMBIMU B MHOTOTPaHHUKAX
AHaTUTHYECKHUE METOIbI pacyéTa yria

11 JP yr 1 https://m.edsoo.ru/DDXUUAIAS
MEXIY TIIOCKOCTSIMU B MHOTOTpaHHUKAX
o

12 OPMYIa PACCTONII OT TORRH 210 1 https://m.edso00.ru/SG451UUG1

IIOCKOCTH B KOOpAMWHATAX



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1

HaxoxnaeHue paccTosiHui OT TOYKHU 10

13 https://m.edso00.ru/8V2N4X1L3
IUIOCKOCTHU B KyOe
Haxosxnenne paccro i OT TO (o)

14 XOMHACHHIE PACCTOAHHM OT TORKH A https://m.edso0.ru/UZ15UU37F
IJIOCKOCTH B MIPABUIILHON TUPAMH/IE
KonrpoisHas padora "Anan €CcKa

15 FHPOIRHAL pabot reckad https://m.eds00.ru/SNGIIGHFEM
reOMEeTPHS
C :

16 €YCHUS MHOTOTPAaHHUKOB: CTaH/IaPTHHIE httos://m.eds00.ru/219603NHO
MHOTOTPaHHUKH

17 CeueHurss MHOTOTPAHHUKOB: METO/T CJIE/IOB https://m.edso0.ru/52XG02J5B
CeyeHHsI MHOTOT'PAHHHUKOB: CTaHAApTHBIC

18 IUTOCKOCTH, TIEPECECYEHUS MPSIMBIX U https://m.edso00.ru/CUP7TCPXQ
TIOCKOCTEH
II :

19 APAJUICTILHRIC NPAMBIC H TLTOCKOCTH https://m.edsoo.ru/MM69MKRDP
napajuieIbHbIE CEUCHUS
[MapamiensHpie IPSIMBIE U IIIOCKOCTH:

20 P . pv https://m.edso0.ru/O71ROIJFI
pacy€T OTHOIICHUH
[TapaniensHbIe TPSIMBIE U IFIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIMBAIOIIUMHUCS https://m.edso0.ru/26EPTM74A
MPSMBIMHU
[TepnienquKysipHBIC TIPSMBIC U
IUIOCKOCTH: CTaHAAPTHBIE ITaphl

22 ap p . https://m.edso0.ru/YQUVT6EVZX
MEePIEeHIUKYISAPHBIX TIOCKOCTEH U
MPSMBIX, CAMMETPUH MHOTOTPAaHHUKOB
[lepnieniuKynsApHbIE MIPSMBIC U

23 IJIOCKOCTHU: TEOPEMA O TPEX https://m.edsoo.ru/HQIN20ZJP

NEpINCHAUKYJIApax



https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP

24

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpEeHue: momanu
MHOTOYI'OJIbHUKOB, (DOPMYJIbI IS
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JISI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

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

27

[ToBTOpEHMe: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTA IeH, COOOpaKEHUS TI0100Mst

https://m.edsoo.ru/HWHVENLOO

28

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

https://m.edsoo.ru/X2HRM9HD4

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPKECHHUSI 1101001

https://m.edsoo.ru/8H4ELY9NG6

30

Kontponbnas padota "[loBTopeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

https://m.edsoo.ru/SSUW1WWV1

31

O06bém Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenuresa

https://m.edsoo.ru/6UXGO0RC9

32

3agaun 00 yABOEHUM Ky0a, O KBaJpaType
Ky0a; 0 TpUCEKLUH yria

https://m.edsoo.ru/VK2J2T XEF

33

CTepeOMeTpI/ILIeCKI/Ie 3aga4u, CBA3aHHBIC C

00BEMOM MPSMOYTOJIBHOTO
napaJiesenumnesa

https://m.edsoo.ru/ODR6H6TQS



https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS

HpI/IK.Ha,[[HBIG 3aga4u, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO https://m.edso00.ru/OSHTIOT1G
napajuiesenumeaa

35 O06BEM TIPSIMOI TPU3MBI https://m.edsoo.ru/8AILOYHYJ
CrepeoMeTpHYECKUE 3aJ]a4H, CBSI3aHHBIE C

36 p P . A . https://m.edsoo.ru/1D8HV54A9
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI
I1

37 pHFHaHHHe 3a){aqn, CRASAMHBIC € https://m.edsoo.ru/Ql'YC4F8IU
00BEMOM NPSAMOI TPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaiga. O0bEM https://m.edsoo.ru/ON585060H
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénHoro uarerpaia. O0sEM https://m.edso0.ru/2CJILCMK8N
MTUPAMUTBI
dopmyna 00béMa mupamuasl. OTHOIIEHHE

40 pMY pamui https.//m.edsoo.ru/AL3PODC9E
00bEMOB MUPAMHU/T C OOLTUM yTIIOM
oD 0né .0

41 OpMYJIa ODBEMa TIHPAMHIEL LITHOLICHHE https://m.eds00.ru/3GOOAJRNY
00bEMOB MUPAMHU/T C OOLTUM yTIIOM
CrepeoMe ecKue e

42 T p OMCETPHHCCKH f AT, CRAARMPBIC € https://m.edsoo.ru/7TRSRHWO7
00bEMaMU HAKJIOHHOW MTPU3MBI
C

43 TeI“)GOMeTpI/I‘IeCKI/Ie 3a7a4H, CBA3aHHEIE C httos://m.edsoo.ru/SFAB0DTS6
00BbEMaMU TTUPAMHMTBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKIOHHOM https://m.eds00.ru/9SF60YYVX
TIPU3MBI
[Ipuknanueie 3anaun mo Teme "OOBEMBI

45 https://m.edsoo.ru/Z4MZ27RMY

Ten", CBsi3aHHBIE ¢ 00BEMOM MUPAMUIbI



https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY

[Tpumenenne 00bEMOB. Beruncienne

46 https://m.eds00.ru/I39CXO3CP
PaCCTOSIHUS 10 TUIOCKOCTH
Kontposabnasg padora "O0bé

47 HIPOIRHAT paboTa “UOBEM https://m.edso0.ru/XNWZSSJ7P
MHOTOTpaHHUKA
[unuHapudeckas MOBEPXHOCTD,

48 00pa3yroIue MUIHHIPUICCKON https://m.edsoo.ru/7DHKEHEG6
MTOBEPXHOCTH

wmaap. IpsaMoi kxpyroBoi MUIHHAD.

49 Humasp. Tip PYTOBOH IIHTHHIP https://m.eds00.ru/MAVWAK Y55
[l1omaae MOBEPXHOCTH LIWIMHAPA
Konunueckas moBepxHocTh, 00pas e

50 N p pasyiot https://m.edsoo.ru/PVRE7THQ6Y
KOHMYECKOM nmoBepxHOocTH. Konyc
Cedenne KOHyca MIOCKOCTHIO,

51 }u’ https://m.edsoo.ru/EOVSHALSL
MapaJuIeIbHOM IIOCKOCTH OCHOBAHUS
VYceuénuslii konyc. M3o0paxxenue

52 y P https://m.edsoo.ru/9VKWVDCTE
KOHYCOB U YCEUEHHBIX KOHYCOB
ITnomansr OOKOBOM MOBEPXHOCTH U

53 B vﬂ P https://m.edsoo.ru/AWKB9E4NE
MTOJTHOM MTOBEPXHOCTH KOHYyCa
ITnomans OOKOBOM MOBEPXHOCTH U

54 B “ﬂ p https://m.edsoo.ru/9NFAUE3KJ
MTOJTHOM MOBEPXHOCTH KOHYyCa
CrepeoMeTprieCcKUe 3a/1a4 Ha

55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, https://m.edsoo.ru/QZVH5EXL9
MIOCTPOCHUEM CEYCHHI UIMHIIPA, KOHYCa
CrepeoMeTprYeCKUE 3a/1a4 Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, https://m.edsoo.ru/AKF6PW62W
MIOCTPOCHUEM CEYCHHI UIMHIIPA, KOHYCa
IIpuknagaele 3a0a4d, CBI3aHHBIE C

57 p g g https://m.edso00.ru/3429ZLHT5

MUJINHAPOM



https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5

58

HpI/IK.HaI[HBIG 3aga44, CBA3aHHBIC C
OUJIMHAPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/\W1TVKAJOR

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

https://m.edsoo.ru/JFBNB5ZS0

61

Ilepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxeHue mapa

https://m.edsoo.ru/M6WK9K950

62

VYpasuenue chepsl. [Tnomanp chepsr u e
yacTeu

https://m.edsoo.ru/U8G24BO8H

63

Cummetpus cdepsl 1 mapa

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

64

CrepeomeTpuyeCcKHe 3a/1a4u Ha
JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO chepoi U apoM,
MOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U apom,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

https://m.edsoo.ru/MXRDTK72T

66

[TpuknaaHbie 3a7a9u, CBSI3aHHBIC CO
ctepoii u mapom

https://m.edsoo.ru/XW5LI17A9J

67

[ToBTOpEHUE: OKPY)KHOCTH HA TUNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
moao0ust

https://m.edsoo.ru/EJ2QDAVEJ

68

Pazauunsie KOM6I/IH3.I_II/II/I TCJI BpAllICHUS U
MHOTOT'paHHUKOB

https://m.edsoo.ru/LE7933LXX



https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX

69

3anauu 1o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

https://m.edsoo.ru/PHHLCG54E

70

3anauu o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

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

71

KonTtposnsHas padota "Tena u
MIOBEPXHOCTHU BpalieHus"

https://m.edso0.ru/33W222M63

72

O6bem unuHApa. Teopema 06 00bEME
IpsAMOro NUJIMHApAa

https://m.edso00.ru/1ZN2S6ZMO

73

Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uHTerpaita. O0bpéM KoHyca

https://m.edsoo.ru/ACTOMFMVE

74

ITmomamu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB IWIIMH/pPA, KOHYCa

https://m.edso0.ru/709VJYPSC

76

[Ipuknagaeie 3agaun mo TeMe "OO0BbEMBI 1
IJTION[au MMOBEpXHOCTEN Te"

https://m.edsoo.ru/QXEA9GPVB

77

OO0BEM 11apa U IMapoBOTr0 CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYCSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CEKTOpa

https://m.edsoo.ru/VV60ONBVZX

78

[Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI
Ten", CBAI3aHHbBIE ¢ 00BEMOM IIapa u
ionaapio ceprl. COOTHOMICHUS] MEXKIY
MJIOLIAISIMH TTOBEPXHOCTEH U 00BEMaMH
ITOIOOHBIX Tl

https://m.edsoo.ru/EZHI9GRUEJ



https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ

79

[TogoGHBIE TeNla B TPOCTPAHCTBE.
N3menenne 00bEMa mipu 1o 100MH.
CrepeomeTpruecKUe 3a/1a4H, CBA3aHHBIC C
BBIUUCIICHUEM 00BEMOB TEJT H TUIOLIA ICH
IIOBEPXHOCTEH

https://m.edsoo.ru/H24188MKQ

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

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

81

JBuxenus npoctpancTBa. OToOpakeHHUsI.
JIBm>xeHust u paBeHCTBO puryp. O0mue
CBOMCTBA JIBIKCHU M

https://m.edsoo.ru/RXJ4YW6ENA

82

Bubl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOM

https://m.edsoo0.ru/ZSUA77NTX

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

https://m.edsoo.ru/A1IPU2WOAX

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

KontponbHas padoTa "BekTopsl B
npocrpancrae"

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

86

O6o06maromee moBropeHue 11 MoHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
CHCTEMAaTH3aLMs 3HAHHUI:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpocTpaHcTBe"

https://m.edsoo.ru/IHVB2NZH9

87

Ob6o6maromniee noBroperue 11 noHsATui u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,

https://m.edsoo.ru/AQEFPERJO



https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0

cUCTeMaTu3alys 3HaHuii: "BekTropsl B
npocrpaHcTae”

88

Oo6o6maromee moroperne 11 moHsTHil 1
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucTeMarTu3anus 3HaHuii: "BekTropsl B
npocrpaHcTae”

https://m.edsoo.ru/SNIJOLN63

89

O6o06maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMarusanus 3HaHuii: "Oobem
MHOT'OrpaHHHUKa"

https://m.edso0.ru/B85S7VDTC

90

O6o6maromniee noproperue 11 nonstuit u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucteMmarusanus 3HaHuii: "OobeM
MHOTOrpaHHuKa"

https://m.edsoo.ru/AJX4CDP5I

91

O6o6matomee moBropeHue 11 moHsTHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMarusanys 3Haguii: "Thnontaan
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

https://m.edsoo.ru/H2ZABPRXO

92

O6o06matomiee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucreMarusanys 3Hanui: "Ihnomaou
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TE'

https://m.edsoo.ru/JG1DJ50NK

93

Hrorosas koHTposbHas paboTa

https://m.edso0.ru/GXZMP89GD

94

Hrorosas koHTposbHas paboTa

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpEHue, 06001IeHNE U
cUcTeMaTH3allHsI 3HAHUI

https://m.edsoo.ru/UI26CB4XL

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU

https://m.edsoo.ru/IESALO6B5



https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TCXHOJIOT i

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/8ZKNMYF03

98

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

https://m.eds00.ru/41X3XKQOG

99

Hcropus pasBuTHS CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

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

100

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://m.edsoo.ru/RK4XSFWNR

102

UcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

POBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUHN U CICICTBHUS U3 HHUX MPH pPEIICHUH
' reOMETPUYECKHUX 33129
73 OnepupoBaTh MOHATUSMH: IAPAJUICTBHOCTh W TEPIEHIUKYISIPHOCTH
' MPSMBIX U IJIOCKOCTEH
74 KnaccupunupoBaTh B3aMMHOE PacoOJIOKEHNE MPSIMBIX M TDIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATASIMHU: JBYIPAHHBIN YroJj, TpaHHW JBYTPaHHOTO YTJa,
7.5 pedpo ABYrpaHHOTO yIiia, JIMHEHHBIA Yroi ABYIPAHHOTO yIJa, rpajycHas
Mepa ABYTPaHHOTO yTiia
76 OnepupoBaTh MOHATUSAMU: MHOIOI'PDAHHMK, BBIIYKJIBIA M HEBBITYKIIBIN
' MHOTOI'PaHHUK, 3JIEMEHTBl MHOTOT'PaHHUKA, IPAaBUJIbHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTte OCHOBHBIE BHU/bI MHOTOTPaHHUKOB (MHMpaMuja, MpHU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienurIie 1, Kyo)
KnaccupunupoBaTb ~ MHOTOIpaHHMKHM, BbIOMpass ~ OCHOBAaHUS  JUId
78 kinaccuukanuy  (BBIIYKJIbIE M HEBBIIYKJIblE  MHOIOIPAaHHHKH,
' [IPaBUJIbHBIE MHOTOTPAHHUKH, TPsAMbIE U  HAKJIOHHBIE IPHU3MBI,
TapajuIeICTUIIC b )
79 OnepupoBaTtb HOHATUSMMU: CeKyIuas IUIOCKOCTb, ceueHue
' MHOTOI'PaHHUKOB
710 OOBSACHATh  NPUHLMIIBI  HOCTPOEHHUS  CEYEHUH  MHOTOI'PAHHHUKOB,
' UCIOJb3Yysl METOJ CIIEJ0B
CtpouTh ce4eHHs MHOTOI'PDAaHHMKOB METOJOM CII€[OB, BBIIOJHSATD
7.11 (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTY:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXOXJAEHUE FEOMETPUUYECKUX BEIMUYMH 1O 0Opa3nam
WIM aJropuTMaM, MPHUMEHSAS W3BECTHHIC AHAJUTUYECKUE METOJbl IPH
7.12 pellIeHNH CTaHJApTHBIX MaTeMaTHYeCKUX 3a/7ad Ha BBIYHCICHHE
paccTOsIHUM MeXay ABYMsI TOYKaMH, OT TOYKH JI0 HPSMOM, OT TOUYKHIO
IUIOCKOCTH, MEX/1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
Pemate 3aaun Ha HaXOXJAEHUE FEOMETPUUECKUX BEJIMYMH 1O 0Opa3nam
7.13 WIM aJropuTMaM, MPUMEHSS W3BECTHHIC AHAJUTUYECKUE METOJIbI IPH

PCHICHHUU CTAHAAPTHBIX MATCMATUUCCKHUX 3a/la4 Ha BBIYUCIICHUC YIJIOB




MEXKy CKPEIIMBAIOIIMMUCS MPSAMBIMU, MEXIY HNPAMOU U IUIOCKOCTBIO,
MEKy INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Beruncnate 00bEMBI M IUIOMAQAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHUEM (HOPMYI, BEIYHCISATH COOTHOIICHHS

714 MEXTY TUTOIIA IIMH MOBEPXHOCTEH, o0BEMaMu 10 T0OHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHSAMHU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U
' TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPBI
W3BnekaTh, mpeoOpa3oBBIBaTh W HMHTEPIPETUPOBATh WHOOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, TNPEICTABICHHYIO Ha
gepTexax U pUCYHKaX
[MpumeHsaTh reoMeTpudeckre (GakThl IS PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJIaraloliuXx HECKOJbKO IIaroB PEUICHHS, €CIU YCIOBHS
MIPUMEHCHWS 3a/IaHbI B SIBHOU (hopMe
718 [IpuMenATs mpocTENIIMEe NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI ITPH PEIICHUH CTCPEOMETPUUICCKUX 3a]1a9
719 [TpuBOUTE TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE H
' KU3HU, PACIIO3HABAThH MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHSTh OTyYCHHBIC 3HAHUS HA MMPAKTUKE: aHATH3UPOBATh PEATbHBIC
CUTYalluu U IPUMEHSATH U3yYCHHbIE IIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu  CQOpPMYIMPOBAHHOM  MpoOJEeMbl,  MOJEIUPOBATH
7.20 peanbHBIC CHUTYaIlMd Ha S3BIKE TEOMETPHH, WCCIENIOBATh MOCTPOCHHBIS
MOJIEJU C UCIOJIb30BaHUEM F€OMETPUUECKHUX MOHATHI U TeOpeM, arnmapara
anreOphl, pelmaTh MPAKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXO0XJACHHUEM
F€OMETPUYECKUX BEJIMYUH
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJibTara
6 I'eomerpus
OnepupoBaTh MOHATUSMU: IMIIMHIPUYECKAST TOBEPXHOCTh, 0Opa3yrolue
6.1 WIMHIPUYECKON TMOBEPXHOCTH, LMIUHAP, KOHUYECKas MOBEPXHOCTb,
' oOpa3ymIinue KOHHYECKOM  IMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 Knaccuduimpoats B3auMHOE pacroioskeHue chepbl U MI0CKOCTH
OnepupoBaTh TMOHSATUSMU: IIIAPOBOKM CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTAa CETMEHTa, IIapOBOM CIIOW, OCHOBAHWE IIAPOBOTO CIOSI, BHICOTA

LIAPOBOTO CJIOS, IIAPOBOM CEKTOP




6.6

Beruncnate 00BEMBI W IUIOMIATU TIOBEPXHOCTEH TEI BpAIICHHS,
TEOMETPUYECKUX TeJl C MPUMEHEHHEM (popmyIt

6.7

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy u
OTMCaHHBIN 0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOT'PaHHHUK WM TEJIO
BpalICHUsA

6.8

BBIYHCIATE COOTHOMICHUS MEX Y TUTONIAISIMH TIOBEPXHOCTEH B 00bEMaMHU
MOJOOHBIX TEN

6.9

N3o0paxxars m3ydaembie (GUTYPHI OT PYKH M C MPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbInoyHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUEHHS Tel
BpallleHUS

6.11

W3Bnekarb, WMHTEpHpETHpPOBaTh U IPeoOpa3oBbIBATH HHGOPMAILUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (UIypax, MpeACTaBICHHYIO Ha
YepTe)kax U PUCYHKAX

6.12

[IpumensTs reomerpudeckre (GaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANoararoliuX HECKOJbKO NIaroB pEIICHMs, €CIN YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OrnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE TEHWCTBUS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KEHHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKMMH CBOMCTBAMH OHH
oOmazmaror

6.15

[IpumeHsTh MpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMM: JAEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroil MeEXAYy BEKTOpaMH, CKalspHOE€ IPOM3BEIECHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAaHAPHBIE BEKTOPBI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB M IMPOU3BCACHHUE BCKTOpAa HA 4YHCIO, YIolJl
MECXKAY BEKTOpPaMH, CKaJIAPHOC IMPOU3BCIACHUC, paCKIaAbIBATh BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYICCKUC 3a/[a4M Ha IPUMCHCHHUEC BCKTOPHO-
KOOPAUMHATHOI'O METOAAa

6.20

Pemars 3amaum Ha O0Ka3aTeabCTBO MAaTEMAaTHYCCKHX OTHOIICHUHA |
HaXO0XKIACHUEC I'COMCTPUYCCKUX BCIUYHH I10 06pa3uaM HJIn aJiIroOpuT™Mam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peUICHNA CTaHAAPTHBIX
MATEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHHTL HpOCTCfII.HPIC NporpaMMHBIC CPEACTBA W  JJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPHUICCKUX 3a/1a4

6.22

HpI/IBO,Z[I/ITL MMpUMEPbI MATCMATHYCCKUX SaKOHOMCpHOCTeﬁ B MMpUpPOJAC U
JKU3HU, paCllO3HABATh MIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC




[TpuMeHsTh MOTyYCHHBIC 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATH PEATbHBIC
CUTYaIlUU U IPUMEHSTh U3yYCHHBIC MIOHATHUS B IIPOIECCE TOUCKA PEIICHUS
MaTreMaTH4eCKu  COPMYITHPOBAHHOW  MPOOJIEMBI,  MOJIEIHPOBATH
6.23 peanbHble CUTYallMHd Ha S3bIKE T'€OMETPHH, HCCIENI0BATh MOCTPOCHHBIE
MOJIETIH C UCTIOJIb30BAHUEM IT'€OMETPHUYCSCKUX TIOHIATHI U TEOPEM, arlrapara
anreOphl, pemaTh MPAKTHYCCKUE 3aJla4d, CBS3aHHBIC C HAXOXKICHHEM

TCOMETPHUUCCKUX BCININH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE TOHATUA CTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IMPOCTPAHCTBO.
[onsiTne 06 aKCMOMATHYECKOM OCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUN
U CJIEJCTBUS U3 HUX

7.2

B3auMHOE  pacmonokeHue NpsAMBIX B NIPOCTPAHCTBE:  IE€pPECEKaroIIMecs,
napajulefibHble M CKpeluBaroluecss mpsiMble. llapamnenbHoCTh HpSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajuleJbHbIE MpsSMble B IPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX NPSIMBIX, MAPAJJICIbHOCTh MPSAMON M IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMM, YrOJ MEXKIY MPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapajlielbHble INIOCKOCTH, CBOMCTBA MapaslIeNbHbIX
miockocted. [Ipocrelinirie mpocTpaHCTBEHHbIE (PUTYpHI Ha IUIOCKOCTU: TETpa’Jp,
KyO, napajjienenure, IoCTpOeHUEe CeUeHHM

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TIUIOCKOCTH: TCPICHIAUKYIIAPHBIC IIPSAMBIC B
IMPOCTPAHCTBE, MPAMBIC MMAPATJICIIBHBIC U MEPIICHAUKYIAPHBIC K IIJIOCKOCTH, IMTPU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOM U TIJIOCKOCTH, TEOPEMA O MPAMON MEPHEHIUKYISIPHOM
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXAY MPSAMOM U TIIOCKOCTBIO, IByrpPaHHbIN
YTOJI, IMHEHHBIN yroJ IBYrpaHHoro yria. [lepnenaukymnsp u HaKJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH, MPOEKIHs GUrypsl Ha
IJI0CKOCTh. [lepneHAnKyIIpHOCTb MI0OCKOCTEN: NMPU3HAK NEPIIEHIUKYIIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[lonsiTHe MHOTOTpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOIPAaHHUKA, BBINYKJIbIE H
HEBBINYKJIblE MHOTOIPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrojabHas
npu3Ma, TpaHU U OCHOBAHUS IPU3MBI, MpsiMas M HAKJIOHHAs MPHU3MBbI, OOKOBas U
TMOJIHAs IOBEPXHOCTh Npu3Mbl. [lapaminenenunen, npsMOyroabHbIN Mapaieienume]
u ero cpoiictBa. [lupamuaa: N-yronbHas nupaMua, TpaHd U OCHOBAHUE MMUPAMUJIBI,
OOKOBas W MOJHAsA MOBEPXHOCTh MUPAMUbI, IPABUWIbHAS U yCeu€HHas MUpaMuia.
DOneMeHTbl Opu3Mbl W TUpaMuibl. [IpaBUiIbHBIE MHOTOTPAaHHUKHU: TMOHSITHE
MPaBMWJIBHOTO MHOTOTpPaHHHKA, MpaBUIbHAs NpU3Ma M MpaBUJIbHAs MHpaMUIa,
MpaBUJIbHAS TPEYroJibHAsA MUpaMua U MpaBUIbHBIN TeTpasap, ky0. [IpeacraBnenue
0 TMPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, AOJEKa’dap U uxocadapyrue CeueHus
MIPU3MBI U TTHPAMHU/IBI

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B nupamuiax, MapajiejIicnuIeaax, IMpaBHUJIbHBIX
MHOT'OIpaHHUKax

7.6

Bbluncnenue 31eMEeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomansb
OOKOBOW TMOBEPXHOCTH W IOJHOW MOBEPXHOCTH MPSIMOM NPHU3MBI, IUIOIIAIb
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsiMOi mpu3Mbl. [1omans 60koBoi




MOBEPXHOCTH M TMOBEPXHOCTH TPABWIBHOM NHPaMUAbI, TEOpeMa O IUIOLIAAN
yceu€HHo# nupamupl. [lorstue 06 00béMe. O0BEM mUpaMupl, IPU3MBI

1.7

[TomoOHbIe Tena B mpocTpanHcTBe. COOTHOIICHUST MEXKIY TUIOIIASIMH TOBEPXHOCTEH,
00BpEMaMHU IO AO0OHBIX TENT

11 KVIACC

Kox
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

6.1

Hunuaapuyeckas MOBEpXHOCTb, 00pa3yrolre MMIMHAPUIECKON MOBEPXHOCTH, OCh
HUJTUHIPUYECKON MoBepxHOCTH. [lvymHap: ocHOBaHUS M OOKOBasi MMOBEPXHOCTb,
o0Opasytoias 1 0Ch, TIIONIAAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

Konnueckasi moBEepXHOCTh, OOpa3yrolIMe KOHMYECKOW TOBEPXHOCTHU, OCh H
BepIIMHA KOHMYECKOM moBepxHOCcTH. KoHyc: ocHOBaHUWe M BepIInHA, 00pa3yroas
1 OCh, TUIOIIa/1h OOKOBOM U MOJTHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromie
" BBICOTA, OCHOBAHHUSA U OokoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uameTp, IIouaab NoBepxHocTH cheprl. BzaumuHoe
pacnofioxkenue chepbl M IUNIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

cdepbl

6.4

N3o00paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomOunammu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
okoJio cepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, UJIHM TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cieactBus u3 He€. OO0bEM mWIMHIpA,
koHyca. O0béM mIapa u ronaab chepsl

6.7

[TomoOnbie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAIIMU
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

6.8

Ceuenust mwimHApa (Tapamie]bHO U MEPHEHAMKYISIPHO OCH), CEYEHHUsS KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUS [1apa

6.9

BCKTOp Ha IINIOCKOCTH U B IPOCTPAHCTBC. CnoskeHrue W BBIYUTAHHE BCKTOPOB.
YMHOXKEHUE BCKTOpPAa HAa 4YHUCJIIO. Paznoxenue BCKTOpPa I10 TpeM HCKOMILIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajuiCiaCiumIcaa. Pemenue 3aJa4, CBA3aHHBIX C
IIPUMCHCHUECM IIPpAaBUJI HeﬁCTBHﬁ C BCKTOpaMH

6.10

HpﬂMOYFOJ’ILHaﬂ CUCTCMa KOOpJAUWHAT B IIPOCTPAHCTBC. KOOp)II/IHaTLI BCKTODpaA.
HpOCTCﬁHIHC 3alauu B KOOpAWHATAaX. VYron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY MPAMBIMU U IJIOCKOCTIMMU.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTOX ITPHU PCIICHNUU I'COMCTPUICCKHUX 3alaY




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

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

Brnagenne MeromamMu JT0Ka3aTeNbCTB, aJTOPHTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHoOMa, Teopema, CJIEJCTBHE, CBOMCTBO, IMPH3HAK, IOKa3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYIMPOBKU; IPUMEHAThH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U NPOTUBOIMOJIOKHOE YTBEPXKACHHUE, MPUBOJIUTH MPUMEPHl U
KOHTPHOPUMEPLI, HCIIOJIB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWTE AOKa3aTCJIbHBIC PACCYXIACHUA TIIPU PCIOCHHUM  3ajad,
1 OLICHUBATh  JIOTMYECKYID MPABUIBHOCTh  PACCYXICHHI; yMEHHUE
OIICpUPOBATH MOHATUAMH: MHOXECTBO, IMOJMHOXKCCTBO, OIICpallU Hal
MHOXCCTBaAaMH; YMCHHE HCIIOJIE30BATh TeopeTI/IKO-MHO)KeCTBeHHBIfl
armapar Jyisi OMCaHHsI PEabHBIX IPOIIECCOB U SBICHUH M NP PEIICHUH
3ama4, B TOM 4YHCJIE€ U3 JPYruX y4eOHBIX TPEIMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBIA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaTh M OMUCHIBATh Tpadpl pPa3InIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh NOHATHUAMH: HATYpaJIbHOC 4YHCJIO, LEJI0E YHCIIO,
CTCIICHb C LECJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panroOHaJIbHbBIM IIoKa3arTecjieM, CTCIICHb C HCﬁCTBHTeHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, palUMOHAJIBHOC YHUCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HaTypaJIbHBIX, O CIbIX,
pallOHaJIbHBIX, JNEUCTBUTEIIBHBIX qucell; yMCHHC  HUCIIOJIb30BATb
IIPU3HAKKW ACIIMMOCTH, HauMEHBIITHI O6I.I.[Hﬁ JCIIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMTMOHHBIMHA CHUCTCEMaMH CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp606pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMH H HOFapH(bMaMH, npe06pa30BaHI/I;1 ,Z[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,

apupmeTHyecKas porpeccus, reoMeTpruIecKkas porpeccus, 6eCKOHEUHO




yObIBaroIasi ~ TeOMETpHYEcKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (PopMyIT;
YMEHHE OIEPUPOBATH NOHATUSAMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIC YHCIIa, MOYJIb M apTYMEHT KOMILIEKCHOTO Yucia, hopma
3aMcH KOMILIEKCHBIX 4Hces (FreoMeTpudecKasi, TPUTOHOMETPUYECKas U
anreOpandeckasi); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUSA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIUIEKCHBIX YHWCEIl; ONMEPHPOBATh MOHATUSAMHU: Marpuma 2x2 u 3X3,

ONIPCACIINTCIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OITPCACIIUTEIA

YMeHue onepupoBaTh MOHATUSMHU: palliOHAIbHbIE, HppalMOHAIbHBIE,
MOKa3aTeabHble, CTENEHHbIE, JIoTapu(pMHUUEcKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUEe, ypaBHEHUE,
HEpPABEHCTBO, CHUCTEMa YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHUE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX NPHUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMETPOM; IPUMEHSTH
YPaBHEHUs, HEPABCHCTBA, UX CUCTEMBI U1 PEIICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBaTh MOHATHUAMH: (QYHKIMSA, YETHOCTh (YHKIIHH,
HEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HanOoblllee ¥ HaMMEHbIIee 3HAaYeHUs
(GyHKIIMY Ha TPOMEXKYTKE, HepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas Npou3BOAHAA (DYHKIIUU, TEOMETPUUECKUNA U
(u3nueckuif CMBICII TMPOU3BOJHOM, MepBoOoOpa3Has, oOmpenenEéHHbIN
UHTETpall; yMEHUE HaXOJUTh ACUMMOTOTHI rpaduka (QyHKIUU; yMEHUe
BBIUUCIIATh TMPOU3BOAHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIMN (PYHKIUNA, HAXOJUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(GyHKIMHM; yMEHHE HAXOAWUTh IMPOU3BOJIHBIC AIIEMEHTAPHBIX (DYHKIHIL;
YMEHHME HCIOIb30BaTh MPOU3BOAHYIO ISl HUCCIEeNOBaHUS (DYHKIIHIA,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHMHI; CTPOUTH
rpaduky MHOTOUJICHOB C HMCIIOJIB30BAHMEM ariapara MaTeMaTH4ecKoro
aHallM3a; TPHUMEHATHh TPOU3BOIHYIO JIS HAXOXKICHHS HAWITYy4dIIero
pelIeHus] B MPUKIAJHBIX, B TOM YHUCIE COLUATbHO-3KOHOMUUYECKHX H

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATECMATHYCCKOI'0 MOJCIMPOBAHUA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMs, KOMIO3UIMS (DYHKIMH, JWHEHHAs (YHKOWS, KBaapaTHYHAas
¢byHKIMS, panroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOHTH TpaUKH W3YyYEHHBIX (PYHKIUI, BBIMOJHATH MPEOOpPa30BaHMUS
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHUMOCTEH, TIPH PEIICHUN 3a/1a4 M3 APYrUX YU4EeOHBIX MPEIMETOB M
3a7a4d U3 peasbHOM KHU3HH, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BATh CBOWCTBA U rpaduku pyHKIMIA 115 pelIeHn st
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MIPOLIEHTHL, JOJH U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATh IMOJYYEHHOE pPELICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJEIU C MCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBaTh NOHATUSIMU: cpeiHee apuMeTHYecKoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHapTHOE
OTKJIOHEHUE YUCIOBOTO Ha0Opa; yMeHUE M3BIIEKaTh, HHTEPIPETUPOBATH
uH(bOpMAaIIMIO, PECTABICHHYIO B TA0IUIAX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO CBOMCTBA peabHbIX MPOLIECCOB U SIBJICHUI; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEeM TpadUuvecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpaUueCKH UCCIeA0BATh COBMECTHBIE
HaONMIOJIEHUsT C TIOMOIIBIO JWarpaMM pacCeMBaHWs W JIMHEHHOUN

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYyYAHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
HNOHSATUSIMU: CllydallHasi BEJIWYMHA, paCIpEesieHue BEpPOSTHOCTEM,
MaTeMaTHYeCKOe OXUAAHUE, AUCIEPCHUs] U CTaHJAPTHOE OTKIOHEHHE
CIydallHOM BENMYMHBI, (QYHKIHMU paACHOpElesIeHuss U  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpEleNeHUN Juis
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCET,
METO/bl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE MPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATH MOHATUSIMU: COUETaHHE, IEPECTaHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK; OmHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKTBI U PACCYKICHMS IJIs pEIIEHUs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMenue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
JNBYTPaHHBIA Yroj, TPEXTPaHHBIN Yroj, CKPEIIMBAIOIIUECS MpsMBbIE,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy NPSAMOW M IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
OPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHE UCTIONB30BaTh IPH
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUSAMU: IJIOMAAL (PUTYpbl, 00BEM (uUrypHI,
MHOTOT'pPaHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHHUE MHOTOI'paHHHKA,
KyO, mapamienenunes], Npu3Ma, OUpamuaa, ¢urypa u HOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaIb
MOBEPXHOCTU TNHPAMHJIBI, NPHU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnuIcaa, mupamMuabl, MIPHU3MbI, HUIWHIpPA,




KOHYCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUYECHMs KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacatomasicsi chepbl, WIMHApPA, KOHyCa, yMEHUE CTPOUTH CEUYECHHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dbopMynHpoBaTh ONpeAeIeHUS N3y4aeMbIX (PUTYp, BBIIBUTaTh TUTIOTE3BI
O CBOMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUryp, 000CHOBHIBATH HIIH
ONpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuo ¢GUryp Imo
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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VYMenne OINCpHUpPOBATh TMOHATHUAMU: JIBMXKCHHUE B MMPOCTPAHCTBC,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIyphl; YMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HUCKYCCTBEC, aApPXUTCKTYPC, HCIIOJb30BATh TI'€COMCTPUUCCKHUEC OTHOIICHU A
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0Ta b, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKUE BETMUYUHBI
(nmvHa, yroJ, miomanak, oO0BEM, IUIOMIAJb TOBEPXHOCTH), HCIOJB3YS
M3Yy4YeHHbIE (OpPMYJBl U METOMAbI, B TOM YHCIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUieNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPUPOBATh IMMOHATHUAMU: MIPAMOYI'OJIbHAsA CUCTEMAa KOOPAHWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHUC, YIOJl MCKAY
BCKTOpaMU; YMCHHUC UCIIOJIB30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHHUEC 3HAUYUMOCTH MATCMATUKKU B H3YUCHUU IIPUPOJHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCllO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHUMCKOM H  MHUPOBOH

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Yuciia ¥ BEIYMCIIEHUS
11 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 Pammonanbubie  umcna. OOBIKHOBEHHBIE W JECATUYHBIC JAPOOH, TPOLIEHTEHI,
' 0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlecTBus ¢ apupMeTHUECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ menbIM mokazateneM. CTermeHb C palMOHAIBHBIM ITOKa3aTeNeM.
. CpoiicTBa CTeNeHH
15 CuHyc, KOCHHYC M TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelfictButenbHple 4uCTa. ApuPMETHYECKHE OIepalud ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUHCICHHM
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIE YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbie U JorapuMUIECKHe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 VYpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 ®yukuuy 1 rpahuKu




Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (GyHKIUS C HaTypalbHBIM M LENbIM IOKa3arteneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CBoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas 1 reoMmeTpudeckas nporpeccuu. @opmysia CI0KHBIX TPOIIEHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxneHne HanbonbIero 1 HaMMEeHbIIEro 3Ha4eHus! QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TeOMETPHSI.
I'eometpus. 10-11 knacc. YueOnuk. ba3oBblit 1 yriryOn€HHbINH ypOBHU/
Artanacsu JI.C., byry3os B.®., Kagomues C.b., AkunonepHoe 00111ecTBo
"UznarenbctBO "[IpocBemienue"

I'eometpusi. 10-11 knaccel. ba3oBeiil 1 npodUIbHBIN YPOBHU. DNEKTPOHHAS
dbopma yueOHUKA
I'eomeTpus. Camoctostenbabie padoThl. 10 knacc/Muenckas M.A.
I'eomerpus. unaktudeckue matepuansl. 10 knacc. ba3zoBsiil 1 npopuibHbINA
ypoBHH, 3uB B.T".

I'eomeTpus. KonTposibHbIe paboThl M UTOTOBBIE TecThl. 10-11 Kitacc,
Nuenckas M.A.

» Martemaruka. ['eometpus; 10 kiacc. yriryoneaHoe ooyuenue Mepansak A.l.,
Homuposckuii [.A., Ilonakos B.M.; nox peaakuueii [logonsckoro B.E.
OO611ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M31aTenbCeKuil IIEHTP
«BEHTAHA-T'PA®»y; AkninonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemenue»

* Maremaruka. I'eometpus; 11 kimacc. yriyoneaHoe ooyuenue Mepansak A.l.,
Homupogckuii [.A., Ilonsakos B.M.; nox peaakuueii [lononsckoro B.E.
OO6111ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNbCKUMA LICHTP
«BEHTAHA-T'PA®»; Axuinoneproe obmiectBo «3aaTenbcTBoO
«IIpocBemenue

JJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PECYPChI COTJIACHO NPUKa3y MUHNIPOCBeLIeHUSs
Poccum Ne 591 ot 25.08.2026

1. Maremartuka. @enepanbHOe TOCYAapCTBEHHOE OI0HKETHOE HAYYHOE YUPEKICHHE
"NHCTUTYT conepkanus U MeToaoB 00ydenus umenu B.C. Jlennesa"

2. Tpenaxep "O6nako 3nanuit". Matemaruka. 10 - 11 kmacc. O61mecTBo ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO "®u3ukoH JIad"

3. bubnunoreka 371eKTPOHHBIX 00pazoBaTeNbHbIX pecypcoB. ['eomerpust. 10 - 11 kmacchl.
Mmuororpannuku. Tena Bpamenus. Crepeomerpus. Harnsaasie ypoku. O0miecTBo ¢
orpannyeHHoi oTBeTcTBeHHOCTHIO "OK3AMEH-ME/INUA



4. 'eomerpust. Yrayonennslii yposenb. 10 — 11 xinacc. @enepanbHOe ToCy1apcTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUpEXkICHHUE BhICIIEr0 00pazoBaHus "I"'ocy1apCcTBEHHBII
YHHUBEPCUTET MPOCBEIIeHNs"



