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INOACHUTEJBbHASA 3AIIMCKA

I'eomeTrpus sBAsieTCsl ONHMM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
obmiero o0Opa3zoBaHMs, TaK Kak 0OECIIEYNBAET BO3MOKHOCTh U3yUEHUS TUCHUIUIMH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH M NPEAMETOB T'YMAHUTAPHOTO IMKIIA.
[TockonmpKky  JOTHYECKOE  MBINUICHHE,  (GOopMUpyeMOe  TpH  H3YYCHUH
00Oy4aroIMMHUCS MOHATUHHBIX OCHOB T'€OMETPUH, NPHU J10KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELIEHUU I€OMETPUYECKHUX
3aJa4, YMEHME BBIABUIATb M ONPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUU 3a/1a4 €CTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTH
dbu3nyecKux 3aaad.

Lenb ocBoeHuUs mporpamMmmsl yueOHOTO Kypca «I eomeTpus» Ha yriyOJI€HHOM
YpPOBHE — pa3BUTHE HWHAMBUAYAJIbHBIX CIOCOOHOCTEM OOydaromuxcs Mpu
U3YYEHUU TEOMETpUU uepe3 o0ecrneyeHue BO3MOXKHOCTH MPUOOpETEeHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHMA U JEHCTBUU,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOJAUMBIX JIJISl YCIEIIHOTO Npo(heCcCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKU.

[IpuoputeTHBIMM 3a7auaMu Kypca T€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHre NpeaCcTaBlICHUs O T€OMETPUN KaK 4acTH MHUPOBOM KYJBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJIAIOLIMX OIKCBIBATH W U3Yy4aTb
pa3HbIC SBJICHUS OKPYXKAIOILIEr0o MUpa, 3HAHUE NIOHATUWHOIO armnapara 1o pasieiy
«CtepeoMeTpus» yueOHOTro Kypca FreOMETpHH;

(¢opMupoBaHue  yMEHHUS  BJQJeTh ~ OCHOBHBIMM  MOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX W UX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMsI JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHKE YMEHHS pACllO3HABAaTh HA YEPTEKaxX, MOJEISIX U B pEaIbHOM
MHpE MHOTIOTPAaHHHMKM M Te€Jla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUYECKHE
MOJEIIN;

(opMupoBaHHE MOHMMaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TeOpHil, (OopMHUpOBaHME MOHHMMAHUS POJM AKCHOMATHUKH IpU
IIPOBEJICHUN PACCYKICHUN;

dbopMHpOBaHHE yMEHHUS BIAJAETh METOJAaMHU JOKAa3aTelbCTB U aJTOPUTMOB
pELIEHUs, YMEHUS WX MPUMEHSTh, NMPOBOAUTH JIOKA3aTEIIbHBIE PACCYK/ICHUS B
XOJI€ PELICHMS CTEPEOMETPUYECKHX 3a7ad U 33]1a4 C MPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUA O HEOOXOJWMOCTH  JOKa3aTeNbCTB  IPH



00OCHOBAaHMHU MaTEMAaTHUECKUX YTBEPKICHUN U POJIH aKCHOMAaTUKU B MMPOBEICHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHWE HHTEJUIEKTYAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW O0yJarOIIMXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKHIX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBaHre (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOW T'€OMETPHM:
YMEHUSI PaACloO3HABATh MPOSBICHUS TE€OMETPUUECKUX TMOHATUNA, OOBEKTOB H
3aKOHOMEPHOCTEH B PEalbHBIX JKU3HEHHBIX CUTYAlUSX U MPU U3YUYCHUHU NPYTHX
y4eOHBIX MPEIMETOB, TNPOSIBJICHUS 3aBUCUMOCTEd UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYyallMi, HCCIEJOBaHUS MOCTPOCHHBIX MOJENEH,
WHTEPIIPETALNH MOJTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eoMerpusi» B
10-11 «xmaccax sBmstorcsa: «lIpsiMple W TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl W  KOOpAMHATBI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YyMETh OIEPUPOBATH
MOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIyONEHHOM ypOBHE OOy4YEeHUsS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTeIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
(GopMUpOBaHHE JIOTUYECKUX YMEHUH  pachnpeiensercs He TOJbKO IO
COJIepKaTEeNbHBIM JIMHUSAM, HO U 10 rojgam obyuyenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHON padoueit
POrpaMMbl, paclpeneiaEHHbIM IO TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TAKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCaM 00yYarolIuecs
oOpamanuch HEOAHOKPATHO. JTO  TO3BOJSET OPraHMW30BaTh  OBJAJICHUE
r€OMETPUUYECKUMU MOHSATUSIMU U HABBIKAMH MOCJIEIOBATENBHO U OCTYNATENBHO, C
COOJII0JIEHNEM MPUHLINIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUNA O0Yy4YaOIUXCs, PacCIIupss U yriyOusis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa Kk UI3y4EHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus s auddepeHnmanuyu  oOy4eHHUs, TMOCTPOSHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MareMaTukay;

MOJTOTOBUTh OOYyYalOUIMXCAd K MPOJOJDKEHHIO H3yYeHUS MaTeMaTHKH C
yuértom BbIOOpa Oyaymieir mpodeccuu, obecreurnBas MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusydenue ydebHOro kypca «['eomeTpusi» Ha yriiyOJIEHHOM YpOBHE
orBoauTcs 204 uaca: B 10 kimacce — 102 vaca (3 waca B Henemo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKXAHUE OBYYEHUSA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ cTepeoMeTpud. Touka, Tmpsmas, IIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumMHOe pacrnonoxkeHue npsAMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
[apajylejibHble U CKpeluMBaromuecss Ipsmble. [Ipu3Haku CKpemmBarommxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INTIOCKOCTEW B MPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJUIETBHOCTD TPEX MPSAMBIX, APAJLIEITBHOCTD MPSIMOU
u 1iockocT. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAHUE, H300pa)KeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapaieIbHOrO NpPOEKTUpOBaHUA. M300paxeHue
¢buryp B nmapajuiesbHON MPOEKUUHU. YTIbl C COHAIPABIEHHBIMU CTOPOHAMHU, YToOJl
MEXKy NMPAMBIMHU B IIPOCTPAHCTBE. [laparmienbHOCTh IUIOCKOCTEN: MapalyiebHbIE
IIJIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTH: TETpajap, HNapajuiesenunesn,
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M IIJIOCKOCTH: MEPIICHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNApAJUICIBHBIE W TEPHEHANKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHUE.
IleprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  TPOEKIUs  (QUIyppl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ ITUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY HPSAMOM U IUIOCKOCTBIO, JBYIDAaHHBIN
YTOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXrpaHHBIA U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilicTBa IUIOCKUX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHOrorpaHHUKH

Buabl MHOrorpaHHukoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yrospHas
npu3Ma, npsiMasi 1 HaKJIOHHAas PU3MbI, OOKOBas U MOJHAsL TOBEPXHOCTh MPU3MBIL.
[Tapannenenunen, NOpsAMOYIOJbHBIA  MapajuleJCNUIle] W  €ro  CBOWCTBA.
Kparuaiiiie myTh Ha TMOBEPXHOCTM MHOIOrpaHHHKA. Teopema OJunepa.
[TpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: n-yrojapHas mDUpaMuia,
npaBwibHas W yceu€HHas mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
[IPaBUIBHOW nupamMuibl. [IpaBuiibHbIE MHOTOIpaHHMKHU: IIPAaBUWIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEyroibHas NUpamMuga M HPABUIbHBINA
TeTpasap, KyO. IlpeacraBieHue O mpaBUIbHBIX MHOIOTPAHHUKAX: OKTa’Jp,
TOJIEKa3p U UKOCASP.

Bbluncnenue 31€MEHTOB MHOTOIPAaHHMKOB: pEéOpa, JuaroHajd, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW ITOBEPXHOCTH HPSIMOM IPU3MBIL
[Inomanes OOKOBOM MOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW NUPAMHIBI,
TeopeMa O IUIOLIAIU YyCEUYEHHONW TUPAMU/IBL.

CuMmmeTpuss B NPOCTPAHCTBE. ODJIEMEHTbl CUMMETPUM  ITPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMeTpus B IPaBWIBHOM MHOTIOIPDAHHMKE: CHMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MIPU3M, CHMMETPHUS MPABUIBHOU
MUPAMHU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPBHl KOJUIMHEApHbIEC, COHANPABICHHBIE M MPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoiicTBa ciiokeHus: BeKTopoB. CBOKCTBA YMHOKEHHUSI BEKTOpA Ha YHCIIO.
[loHsiTHE KOMILTAaHApHBIE BEKTOPHI. IIpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O Pa3OKEHHUM BEKTOpA 10 TPEM
HEKOMILUIAaHApHBIM ~ BekTopaM. I[IpsMoyroiibHass cucreMa  KOOpPAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXKIy KOOpAMHATAMH BEKTOpa U
KOOpJIMHAaTaMHU TOYEK. YTOoJd Mexay BekTtopamu. CKaJsipHOE MpPOU3BENICHUE
BEKTOPOB.

11 KUIIACC

TeJsia BpalueHust

[loHsATHA: UMIMHApPUYECKAs TOBEPXHOCTb, KOHHUYECKAs] MOBEPXHOCTD,
chepuueckas TMOBEPXHOCTb, oOOpasyrole noBepxHocTel. Tema BpamieHus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mumuuApa u KoHyca. CummeTpus cdepbl u
mrapa.

O6bEéM. OcHoBHBIE cBoMcTBa 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u cieacteuss u3 He€. OO0bEM mpsiMoill U
HAKJIOHHOW MpPU3MBbI, LWIMH]pA, TUpaMuabl U KoHyca. OOBEM I1apa U 1MIapoBOroO
CEerMEeHTa.

KoMOunanmu Ten BpalleHuMss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
HWIMHApP, ONHCaHHAas okojo uwiauHapa. Ilepeceuenue cdepsl u 1mapa ¢
iockocThio. Kacanue mapa u cdepsl mIocKocThio. [ToHsTHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOM B MHOTOTPAHHUK WJIH TEJO
BpalllCHUS.

[Tnomane MOBEPXHOCTH NUIMHAPA, KOHyCa, TUIOManas chepsl U €€ dJacTeu.
[Tomobue B mpoctpancTBe. OTHOmIEHWE OOBEMOB, IIOMANEH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoTeTusi. PemieHue 3amauy Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJl BPAILLICHUS: CEUCHUS] IIUIHHIPA
(mapayuienbHO W MNEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAHMIO W TIPOXOJIAIINE Yepe3 BEPIINHY), CEUCHUS I1apa, METOAbI TIOCTPOCHUS
CEUCHMI: METOJ CJEeIOB, METOJI BHYTPEHHETO0 MPOEKTUPOBAHUS, METOJ TIEpeHOca
CEKYIIEH TIIOCKOCTH.

BekTopbl H KOOPAUHATHI B MPOCTPAHCTBE

Bekroper B mpoctpanctBe. Omepauuu Haj BekTopamu. BektopHoe
yMHOK€HHE BeKTOpoB. (CBoiicTBa BEKTOPHOTO yMHOXeHHs. IIpsimoyronbHas
cUCTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTopa. PaznoskeHue BekTopa
mo Oasucy. KoopauHaTHO-BEKTOPHBIA METOM TIPH PEIICHUH TEOMETPHUECKUX
3a1ad.

JIBH2KeHHsI B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpakenus. JIBUKEHUST U PaBEHCTBO (GUTYP.
OO6mme cBoiicTBa JBWKCHUH. Buabl JIBWKEHUMN: TapauIeNbHBIA IEpEeHOC,
IIEHTPAIbHAs] CHUMMETpHUsS, 3€pKallbHas CUMMETPHS, IMOBOPOT BOKPYT TPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHcKoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTH TPAXKIAHCKON MO3UIMH 00Y4YaIOUIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUUCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPakKIaHCKOrO oOIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMEHHUE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUUM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTEeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JPYTUX HAyKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoja, CPOPMHUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JIOCTUKEHUM HAyKH M JEATEIbHOCTbIO YYEHOTO, OCO3HaHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKIIOYAas 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEIICHUH, pacCyKICHHM, BOCIIPUUMYHUBOCTh
K MaTeMaTHYECKUM acTieKTaM Pa3uYHbIX BUOB HCKYCCTBA;

5) pusznueckoe BocnuTaHmue:

c(OPMHUPOBAHHOCTh yYMEHHUS TPUMEHATh MaTeMaTHYECKHWE 3HAHUS B
MHTepecax 3J0pPOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHHUE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) Tpy10BO€ BOCIIMTAHHE:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznu4yHbiM  chepaM  TPOPECCHOHATILHON  JCSTEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPUIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP
Oynymelr mnpodeccnrn W peanru30BBIBATH COOCTBEHHBIC IKU3HECHHBIC TUIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTb K  MareMaTH4ecKoMy  OOpa3oBaHUIO |



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTeMaTHYECKOW HAPABICHHOCTH;

7) 3K0JI0THYECKOe BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TTOHUMAHUC BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOIHONW M COLUAIBHON
Cpelbl, OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIeM, OpHEeHTaLUs
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWK [JI1 pemieHus 3amad B 00yacTu
OKpY)KalOUIEH Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB W OLICHKH HUX BO3MOHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILIEH CPEeIbl;

8) HEeHHOCTH HAYYHOTO NMO3HAHHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIIECTBEHHOM  NPAaKTUKH, ITOHUMAaHHE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeTOBEYECKON IesTENbHOCTU, STaloB €&
pa3BUTHUS W 3HAYUMOCTU [JIl Pa3BUTUS LMBWINW3ALWH, OBJIAJICHUE SI3BIKOM
MaTeéMaTUKH W MaTEMaTUYECKON KyJIbTypOM Kak CpEIICTBOM ITO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBIABJISAITH M XapaKTEPU30BaTh CYILIECTBEHHBIE MNPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXIy TMOHIATHUSAMH, (DOpMyIUpOBaAThH
OTpeIeSICHUs TOHATUHN, YCTaHABIUBATh CYIIECTBEHHBINH MPU3HAK KJIacCUpUKAIWU,
OCHOBaHMsI /1711 0000IIEHHS M CPAaBHEHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMymupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISAITh MATEMaTUYECKHUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U TPOTUBOPEUHS
B (akTax, JaHHBIX, HAOMIOACHUAX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEeIHCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTpAUBaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpPATh CHOCOO pemieHus y4deOHOW 3amadyn (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIlEHUsA, BbIOMpaTh HauOoyiee MNOAXOASAIIMH C  Yy4ETOM
CaMOCTOSATENbHO BbIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eHCTBUS:



HCIIOJB30BaTh BOMPOCHl KaK MCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  Mpodiiemy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MIPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SABJICHUSIMHU, POLECCAMMU;

CaMOCTOSTEIIbHO (OPMYIHPOBATh OOOOICHUS M BBIBOJABI 10 pe3yibTaTam
MPOBENEHHOTO  HAOJIONEHMsS, UCCJEIOBAaHMs, OIICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIpoIlecca, a TaKXKe BbIABUTAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISIBIISATH JAeUIIUTH UHPOPMAIIMU, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYPUPOBATh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IMUHBIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaJIEKHOCTD uHopMaru 1o CaMOCTOATENLHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

OoO1enue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEIsIMH OOIIEHHUs, SICHO, TOYHO, I'PaMOTHO BBHIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS MO XOAY PEIICHHUS 3a/ayH,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

B X0Ji¢ OOCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJjieMbl, pelIaeMoil 3ajady, BBICKA3bIBaTh UJEU, HAallCJICHHbIE Ha TIOMCK
pEUIEHUs, COIMOCTAaBIIATh CBOU CYXKACHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuarnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WIIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPEACTABISATh PE3YJbTaThl PEIICHUs 3a/lau, SKCIIEPUMEHTA, UCCIIeIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3ajaad
MPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHH.

PeryisiTuBHBIE YHHBEPCAJIbHbIE y4eOHbIe 1elCTBUA
Camoopranm3anms:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 33/1a4, BEIOUPATh CIIOCOO pEeIieHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJUIEKT:

BIIQZICTh ~ HaBBIKAMH  IIO3HABATEIBHOW  pediekcuu  Kak  OCO3HAHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJS TpOIecca M pe3yibTaTa pPErieHUsS
MaTeMaTUYECKOHN 3a4a4u;

NPEeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHWBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIOBUSIM, OOBSCHATD MPUINHBI
JTOCTIDKCHHSI WUTH HEOCTHIKEHUS PE3yIbTaTOB ACATEIHPHOCTH, HAXOIUTh OIITHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHUIYyATBHOU
paboThl mTpU pemeHnH YYeOHBIX 3a7ad, MNPUHUMATh IIeIh COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeneisTh
BUJIBI pabOT, JOroBapuUBaThCS, OOCYXKIaTh TPOIECC M PE3yabTar padoThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYMNIOBBIX (hopMax palboThl (0OCYKIeHHUsI, OOMEH MHEHH,
«MO3TOBbIE IITYPMBI» H HWHBIE), BBIMIOJHATH CBOIK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUA C JIPYTMMU UYJIEHAMH KOMaH[IbI, OIICHUBATH
KaueCTBO CBOEro BKJAajJa B OOIIMN MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

INPEAMETHBIE PE3YJIbTATBI

K konmy 10 kiacca oOyuaromumiicss HayqUTCS:

e CBOOOIHO OMEPUPOBATH OCHOBHBIMHU TOHSTHSAMH CTEPEOMETPUN TIpU
pelleHny 3a7a4 U IPOBEACHUHN MaTEMaTHUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUHU M CJIEACTBUSA M3 HUX MPHU PEIICHUU
reOMEeTPHUECKUX 3a/1a4;

e KIAcCU(UIIMPOBATH B3aUMHOE DPACIIOJIIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJAHO OMNEpPUPOBATH TMOHATUSMHU, CBSI3AHHBIMM C yIJIaMH B
IPOCTPAHCTBE: MEXAY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpsIMOU U
IIOCKOCTBHIO;

e CBOOOJHO ONIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaienenunen, Kyo);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHHS IS
KJTaCCU(UKAIIAH;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEUYEHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajuieibHOE, LEHTPAJILHOE u OpPTOTOHAJIBHOE
MPOCKTUPOBaHKUE (HUTYP HA TIOCKOCTH, BBITIOJIHITH U300pakeHus Guryp
HAa TIOCKOCTH;

e CTPOUTH CEYECHHS]I MHOTOI'PAHHUKOB PA3JTMYHBIMU METOAAMH, BBITIOJIHSATH
(BBIHOCHBIE) TUIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIIATH IUIOMAANM  TOBEPXHOCTEH  MHOTOTPAHHHWKOB  (TIpHW3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OChb U TIUIOCKOCTh CHUMMETPHH, IEHTP, OCh U IUIOCKOCTb CHUMMETPUU
durype:;

e CBOOOJHO ONEPHPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBITIOJHATH JICHCTBHSI HAJl BEKTOPAMH;

e pemaTrh 33JaYd Ha JI0KAa3aTeIhCTBO MAaTEeMAaTHYECKUX OTHOIICHWHA WU
HaXOXKJECHUE TCOMETPUYCCKUX BEIIMYWH, NMPUMEHSS W3BECTHHIC METOJbBI
MIPY PENICHUN MAaTEeMAaTHYECKUX 3a/1ad MOBBIIIICHHOTO W BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH TMPOCTEHUININE TMPOTpaMMHBIE CpPEJICTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUCCKUX 33714,

e W3BJCKaTh, MPeoOpPa3OBBIBAThH WM HMHTEPIPETUPOBATH HH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, MpEeACTABICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEANbHBIC CUTYAIlMH, MPUMEHSATh M3yYCHHBIC MOHATHS B
nporecce TMOWCKAa PeHIeHWs] MaTeMaTH4eckdu  chopMyIrMpoBaHHOU
mpoOIeMbl, MOJEIUPOBATh peaTbHbIE CHUTyaIlUd Ha SI3bIKE T€OMETPHH,
WCCJIEIOBATh MOCTPOCHHBIE MOJIETH C WCIOJIH30BAHUEM T'€OMETPUUYCCKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pemniarh MPaKTUYECKUe 3aadd,
CBSI3aHHBIC C HAXOXKJCHUEM I'€OMETPUUYCCKUX BEITUYHH;

e UMETh MPEJCTaBIEHUS 00 OCHOBHBIX 3Talax pa3BUTHUs T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEeHTa pa3BUTHUSI TEXHOJIOTUH.

K xoniy 11 kiacca o0y4aromuiics HayduTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IMUIMHIPUYIECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMH, OOBSICHATH CIIOCOObI
MOJTyYCHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BpPALCHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIaCCU(PUIIUPOBATH B3aUMHOE PACIIONIOKEHNE CPEPhI U MIIOCKOCTH;
BBIYUCIISITh BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHMKOB M TeJl BpallleHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHATUSMH, CBA3AHHBIMU C KOMOWHALMSAMU Tell
BpaIllCHUsI 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B chepy u
OmMCaHHbIA 0KOJIO cdephl, chepa, BOUCAHHAS] B MHOTOTPAHHUK WM TEJIO
BpallCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300paxatb u3ydaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, TMpeACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

CBOOOTHO ONIEPUPOBATH TOHATHUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHSTH OTIEpAIlUU HaJ BEKTOPaMU;

3a]1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
pelaTh reOMETPUYECKHE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
1[E€JIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMA C JBHIJKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOTHATh M300paXEHUsST MHOTOTPAaHHUKOB W TEJI BpalleHUsS MpH
MapajuIeIbHOM  NEPEHOCE, LEHTPAIbHOM CUMMETPUHM, 3E€PKAIBHOU
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHUSI MHOTOTPAHHHMKOB M TEJl BPAIICHUS: CEUCHUS LIWJIMHAPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaijieIbHbIe
OCHOBAHMIO M MPOXOJSIIUE YepEe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUI: METOJ CJIEeIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHNUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKNE YTBEPKICHHUS;

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralolIuX HECKOJBKO IIArOoB PEHIEHUS, €CIU YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKHX OTHOIICHUN H
Hax0XJICHUE TEOMETPUUECKUX BEIINYHUH;

MIPUMEHATH MPOTPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

NPUMEHATh  TOJYYEHHbIE  3HAHWS HA  NPaKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUYCHHbIC
MOHSATHUS, TEOPEMBI, CBOMCTBA B NPOLECCE TIOMCKA  PEIICHUSA
MaTteMaTu4ecku  cHOpPMYJUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUH HA SI3bIKE T'€OMETPUM, HCCIEAOBATH IMOCTPOCHHBIC
MOJIEJIA C HCHOJIb30BAHUEM TE€OMETPUUYECKUX IIOHATUM U TEOpEM,
anmapara ainreOpbl, pemaTh MPaKTUYECKUE 3aJaud, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpEACTaBlIeHUsSI 00 OCHOBHBIX A3Tamax pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne HaumMeHoBaHue pa3/1eJioB U TeM Komrecrso wacos DJIeKTPOHHbBIE (LM (pPOBHIE)
n/n MPOrpamMMbl Bcero Kourpossusie oOpa3oBaTe/ibHbIE Pecypchl
padoThbI
1 BBeneHue B crepeoMeTpHio 23 1
9 B3anmMHOe pacrionoxeHue npsmsIx B 6 1
IPOCTPAHCTBE
3 [MTapannensHOCTh MPSIMBIX M TUIOCKOCTEH B 3
NPOCTPAHCTBE
4 HepneH)mIfynﬂpHocn, MPSIMBIX U o5
IUIOCKOCTEH B MIPOCTPAHCTBE
5 VYTiIBl ¥ paccToAHUSA 16 1
6 MHororpaHHUKU 7 1
BekTops! B mpocTpaHcTBE 12
3 HOBTO})@HI/IG, 000011IeHNE U CUCTEMATHU3aIHs 5 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6




11 KIIACC

KosmuecTBo yacos
HaumeHoBaHue pa3aesioB U TeM JJeKTpoHHbIE (IU(PPOBBIE)
Ne n/mm Kounrtpouabubie
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 AHaUTHYECKast TEOMETPHS 15 1
) [ToBTOpEeHue, 0000IICHNE 1 15 1
CUCTeMAaTH3alHsl 3HAHHHA
3 O0bEM MHOTOTpaHHHUKA 17
Tena BpareHus 24
5 [Tnomaau moBepxXHOCTH U 00bEMBI 9 1
KPYTJIBIX TEJ
6 JIBr>xeHust 5 1
7 [ToBTOpEHue, 06001IIeHNE U 17 2
cucTeMaTtu3anus 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8







HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne n/m

Tema ypoka

KoaudecTBO 4acoB

Bcero

KouTtpoJsbHbIe
padoThbI

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/bHbIE pecypchl

OcHoBHBIE ITpaBUIIa U300pAXKEHUS HA
PHCYHKE IIJIOCKOCTH, MapauleIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

https://m.edsoo.ru/FOIMGVRWHE

[ToHATHS CTEPEOMETPUH: TOUKA, IPAMAs,
IUIOCKOCT, MMPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKCHUS Ha PUCYHKE
IUTOCKOCTH, ApaUIETbHBIX MPAMBIX
(OTpe3KOB), CEpPEeTUHBI OTPE3Ka

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

[TonsTus: IepeceKarommec mIoCKOCTH,
MnepeceKkaromuecs npsamasa U 1mjiIoCKOCTb,
MOJIYIIpOCTPAaHCTBO

https://m.edsoo.ru/T2NNAU5SWK

IlonsTus: MepeceKaronmmecs rmiIoCKoCTH,
nepeceKkaromuecs npamMasa v mI0CKOCTh,
MOJIYIIpOCTPAaHCTBO

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

MHororpaHHuKH, H300pakeHue
MPOCTEHIIINUX TPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHororpaHHuKH, H300paskeHne
MPOCTEHIINX IPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00HEKTOB

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

AKCHOMBI CTEpEOMETPHH U IIEPBBIE
CJIEICTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N



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 CTEpEOMETPHH U IIEPBHIC
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CriocoObl 3a1aHUs
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs MIPSMBIX U TUIOCKOCTEH

https://m.edsoo.ru/AQXJXEDYR

10

N306paxkenue ceueHnii nupamupl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOISAT Yepe3 uX
p€opa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpainBanue
MOCTPOCHHBIX CEYCHU pa3HBIMHU IIBETAMU

https://m.edsoo.ru/EVUE9AZ7]

11

N306paxkenue ceueHnii nupamubl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAST Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
NOJYYEeHHBIX IIOCKocTel. PackpammBanue
MOCTPOEHHBIX CEYEHUH pa3HbIMHU IIBETAMU

https://m.edsoo.ru/XT1VCSWB2

12

N3o06paxkenue ceueHnii nupaMusl, Kyoa u
HPU3MBI, KOTOPbIE TPOXOAST Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
NOJYYEeHHBIX IIOCKocTel. PackpammBanue
MMOCTPOCHHBIX CeueHni Pa3HBIMU LIBETaMU

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

13

N3ob6pakenune ceueHni mupamMusl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT UYepe3 UxX
pé6pa. N3o0paxeHue nepecedeHms
MOJIy4EeHHBIX IUTOCKOCTEN. PackpamBanue
IIOCTPOEHHBIX CEYEHUI pa3HBIMU IIBETAMU

https://m.edsoo.ru/EKWHLAWS84

14

Merton cienoB mis MMOCTPOCHUSA CEeUeHHuN

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

15

Merton ciie1oB 1Sl IOCTPOCHHS CEUCHUH.
CBolicTBa niepece4eHni MPSIMBIX U

https://m.edsoo.ru/DDABJTC2N



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
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https://m.edsoo.ru/DDABJTC2N

IUIOCKOCTEHN

16

Merton cneqoB st MOCTPOSHUS CEYCHUM.
CBolicTBa MepeceyeHU MPAMBIX U
IJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEO

17

[TocTpoenue ceuenuii B nupamuze, Kyoe mno
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEpPTEKEH U 3aIMCh LIAaroB
MOCTPOCHUS

https://m.edsoo.ru/HFW637QDR

18

[TocTpoenue ceuenuii B nupamuze, Kyoe mno
TpéM TOoukam Ha péopax. Co3ganue
BBIHOCHBIX YEpPTEKEH U 3aIMCh LIAaroB
MOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenwne ceuenunii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIKCh 1IaroB
MOCTPOCHUS

https://m.edso0.ru/JIAQINZCX

20

[TocTpoeHue ceueHuit B mupaMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YepTEKel U 3aIUCh [IaroB
MIOCTPOCHHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpenue mnanumerpun: Teopema o
IPONOPLHUOHATBHBIX OTpe3kax. [logobue
TPEYTOJbHUKOB

https://m.edsoo.ru/L3FYZLI9LR

22

[ToBTOopenue mmanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX YepTexax. McTopus pa3BuTHA
IJIAHUMETPUU U CTEPEOMETPUU

https://m.edsoo.ru/TP9F3DVV1

23

KoHnTtponbhas padora "AKCHOMBI

https://m.edsoo.ru/EBLE09SZ1



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
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crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIX B

npocTpancTBe. CKpeluBaroLUUeCs IpsIMblE.

[Tpu3Haky CKPEIMBAIOIIUXCS IPSMBIX.
[TapaienbHbIe IpAMBIE B IPOCTPAHCTBE

https://m.edsoo.ru/TYO90BHKY

25

Teopema 0 CyleCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM MapajlieIbHOM
JTAHHOM MPSIMOM, MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIlleH Ha JTaHHOMN
npsMoii. JleMma o mepecedueHun
napauieIbHbIX MPSMBIX TIOCKOCTHIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapannensHOCTb Tpex NpsAMbIX. Teopema o
TpEX NMapajuieIbHbIX NPsSIMbIX. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenpsHOE TPOESKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MApaJLIEITHHOTO
npoexkTupoBanus. 300pakeHne pa3HbIx
¢buryp B napajsiebHON NPOEKIUU

https://m.edso0.ru/03GR50WZV

28

LlenTpanbHasa npoekuus. Yroiu ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOJI
MEXIY IPSIMbIMU

https://m.edsoo.ru/Z5FPA6SHI

29

33.2[2[111/[ Ha A10Ka3aTcJIbCTBO U
HCCICI0BaHUEC, CBA3AaHHBIC C
PacCIioJIOKECHUEM NIPAMBIX B IIPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[TonsATHA: MapauIeTbHOCTD MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOM U IIJIOCKOCTH.
CBolicTBa napauIeaIbHOCTU IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/N18CU003L



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
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L

31

['eomeTprueckue 3aJa4 Ha BBIYHUCICHHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
HapauIeIbHOCTHIO MPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE

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

32

[TocTpoenune ceueHust, IpOXOIAILIEro Yepes3
JAHHYIO IIPSMYIO Ha YepTeke U
MapajuieIbHOTO APYrou npsiMoi. Pacuér
OTHOILICHHUI

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

33

[MapannensHas IPOCSKIHS, IPUMEHEHUE JJIS
MIOCTPOCHHSI CEUYCHUH KyOa u
napayuienenunena. Crolcraa
napaJuIeNIieuIe/1a U MPU3MBI

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

34

HapanneanLIe IIJIOCKOCTH. HpI/ISHaKI/I
napaujaCJIbHOCTH ABYX IUIOCKOCTEH

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 mapayiIeaIbHOCTH U
CAUHCTBECHHOCTH ITIJIOCKOCTH, HpOXOI[fIHlefI
yepe3 TOUYKY, He TPUHAIIIEKAILYIO TaHHON
IJIOCKOCTH U CJEJICTBUS U3 HEE

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

36

CaolicTBa napauieabHbIX IIOCKOCTEN: O
NapajuIeIbHOCTHU NMPSAMBIX IIEpECeUeHUs IPU
NepecedeH  IByX napajiebHbIX
IIJIOCKOCTEM TPEThEMR

https://m.edso0.ru/3KIKVV3ROG

37

CaolicTBa napajijieNbHbIX IIIOCKOCTEN: 00
OTpE3KaxX NMapaJlICIbHBIX IMMPAMBIX,
3aKIIFOYEHHBIX MEXKAY MapallIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM €
JBYMS IIapAJIJIENbHBIMU IIOCKOCTSMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTopenue: Teopema [Tudaropa Ha
MJIOCKOCTH

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



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
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https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J

[ToBTOpEHME: TPUTOHOMETPHS

39 https://m.edsoo.ru/Z6FNNNT5D
PSIMOYTOJIBHOTO TPEYTOJIbHUKA
CBoii 0

40 BOUCTRA KyDd H HPAMOYTOIBHOTO https://m.eds00.ru/HYNIQ785Q
napaielienumne1a
B 0

41 RIHUIICHIE JUIL OTPESKOB B Kybe # https://m.eds00.ru/FZBZVPOEC
HPSIMOYTOJIBHOM TapajlIe/ICITHITe e
[eprieHAUKYIAPHOCTD IPSIMOM U

42 IJIOCKOCTH. [ IpU3HaK neprneHIuKyIspHOCTH https://m.edsoo.ru/I8F8HOGG3
IPSIMOM U TIOCKOCTH
[eprieHAUKYIAPHOCTD IPSIMOM U

43 m10ckocTH. [ [pr3Hak neprneHiuKyaspHOCTH https://m.edso0.ru/K38BG31ZH
MPSMOU U TNIOCKOCTH
Teopema 0 CyIIeCTBOBaHUU U

44 CAMHCTBECHHOCTH HPAMOM, MPOXOAAICH https://m.edsoo.ru/WF3MTS4E5
4yepe3 TOUKY MPOCTPAHCTBA U
NEPIIEHIUKYIISIPHOM K IJIOCKOCTH
IT

45 JIOCKOCTH M EPHCHAIYIIAPHDIC UM https://m.eds00.ru/OKTGKHNSI
HpﬂMI)IC B MHOFOFpaHHI/IKaX
11

46 HOCKOCTI T TP IPHDIC HM https://m.edsoo0.ru/S1IVOAWIW3
HpﬂMI)IC B MHOFOFpaHHI/IKaX
IT I

47 R A https://m.eds00.ru/KIPIL4ZCX
HEPIEHINKYIIApa U3 TOYKU Ha MPSIMYIO
11 I

48 CPUCHIHEYIDIP 1 HAIIOHHEL LIOCTPOCHIE https://m.eds00.ru/211UD45PR
NEPIEHIUKYIIAPA U3 TOYKU Ha IPAMYIO
T "

49 SOpema 0 TPEX MEPIIEH/WMKYIAPaX (MpAMas https://m.edsoo.ru/CNE1PAIU5S
u oOpartHas)

50 Teopema 0 TpEx mepner Ky 1apax (npamas https://m.eds00.ru/IPCG564WN

u oOpaTHas)



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
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN

Vron MCKAY CKPEIIUBAOIIUMHACA

51 https://m.edsoo.ru/K4EHQ3ESE
MPSIMBIMU
ITouck nepneHIUuKYIIPHBIX IIPAMBIX C

52 PHCHAKYAPHBIX TP § https://m.eds00.ru/EBYVPSMSI
MTOMOUIBIO MEPIEHANKYIISAPHBIX MIIOCKOCTEH

53 OpToroHanbHOE MPOCKTUPOBAHKE https://m.edso00.ru/GP0ZX8VHE
[TocTpoenue ceuenuii Kyoa, IpU3MBI,

54 MPaBWJILHON MUPAMU/JIBI C TTOMOIIBIO https://m.edsoo.ru/F5ZMOA1AE
OPTOTOHAJILHOW TPOECKIUHU
[Toctpoenue ceueHuii kyoa, MpU3MBI,

55 MPaBUJILHON MUPAMUJIBI C TIOMOIIBIO https://m.edso0.ru/TS0FUDOOJ]
OPTOTOHAJILHOW MPOEKITUU
CummeTpusi B IPOCTPAHCTBE OTHOCUTEIBHO

56 riockocTH. [Imockoctu cuMmmeTpuii B https://m.eds00.ru/N77K7ZM8K
MHOTOTpaHHUKAX
IIpu3Hak nnepreHIuKyIIpHOCTHA IPIMON U

57 P PHCHAMKYIP p https://m.edsoo.ru/L9E703U3V
MJIOCKOCTH KakK CIEACTBUE CUMMETPUHU
IIpaBuiibHBIe MHOTOIPaHHUKA. Pacuét

58 P . p https://m.edso00.ru/Z9E166HHZ
PAcCTOSIHUM OT TOYKHU J0 MIOCKOCTH
IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér

59 P N P https://m.edso00.ru/TISUOWZTH
PAcCTOSIHUM OT TOYKHU J0 MIOCKOCTH
CrocoObl ONyCTUTH MEPIICHANKYISPHI:

60 CUMMETPHSI, CIBUT TOUKH O TTapaJUIeIbHOM https://m.edsoo.ru/DHFUCBWO6
IpsIMOU
CaBur 1o HelmapaIeIbHOM IPSIMOIA,

61 A P N p https://m.edso0.ru/9OANVFE9E
M3MEHEHUE PACCTOSHUM
KonTponbhas padota "B3anmHoe

62 PacroJI0KEeHUE MPSIMBIX U INIOCKOCTEN B https://m.edsoo.ru/JW5UZNN8J

npocrpaHncTee”



https://m.edsoo.ru/K4EHQ3E9E
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63

[ToBTOpEHME: Yo MKy NPSMBIMH Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJILHOM TPEYIOJIbHUKE, TEOpEMA
KOCHHYCOB

https://m.edsoo.ru/SK9RHWDFQ

64

[ToBTOpEHME: YOI MEKITY
CKPEIIHUBAIOIIUMUCSA MPSIMBIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/\WBREU9QUS7

65

FCOMeTpI/I‘IeCKI/Ie MCTOAbI BEIYMCIICHUA
yria MEXKAy MPsAMbBIMHA B MHOT'OI'PAaHHHUKAX

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

66

JByrpansblii yroy. CBOWCTBO TMHEHHBIX
YIJI0B JBYTPAaHHOTO yrja

https://m.edsoo.ru/8H4CYFABO

67

[lepnennukynspuble mockoctu. CBoicTBa
B3aUMHO MEPIIEHANUKYIISPHBIX IIJIOCKOCTEN

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak neprneHInKyIspHOCTH
IJIOCKOCTEM; TeOpeMa O MPSIMOU
NIEPECEUEHMS IBYX MJIOCKOCTEN
NEPIEHIUKYIISPHBIX TPETHEH IIIOCKOCTH

https://m.edsoo.ru/FY5TMQ43F

69

[TpsMoyronbHbIM napamienenunen; Kyo;
M3MEPEHMS], CBOMCTBA MPSMOYTOJIbHOTO
napajuiesienumnesa

https://m.edsoo.ru/K99DBNDAW

70

Teopema 0 1raroHaIv IPSIMOYTOJILHOTO
napajuiesenunesa u cIeJCTBUE U3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeoMeTpruYeCKHe U MPUKIIATHbIE
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PACIIOIOKECHUEM MIPAMBIX U INIOCKOCTHU

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

72

[ToBTOpEHME: CKpeIMBaIOIIMECs IPSIMBbIE,
napaielibHble IIIOCKOCTU B CTaHAAPTHBIX
MHOTOTPaHHHUKAX

https://m.edsoo.ru/TL947D6WK



https://m.edsoo.ru/SK9RHWDFQ
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https://m.edsoo.ru/F1HM69NVD
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[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPELIUBAIOIINXCS PSIMBIX, PACCTOSIHUE

73 https://m.edsoo.ru/YFWZTQREN
MEXIYy CKPEIIMBAIOIIUMUCS IPSIMBIMH B
MPOCTBIX CUTYAIHIX
P e

74 ACCTOHNC OT TORKH Vﬂ O TIOCKOCTH, https://m.edsoo.ru/W5GN48EIM
paccTosiHue OT MPSAMOU /10 TNIOCKOCTH
Brruncnenue paccTosiHUN MEXITY

75 CKPEIIMBAOIIUMHUCS MPSIMBIMH C TOMOIIbIO https://m.edsoo0.ru/SW9VIIHMD
MEePHEHANKYJISIPHON TIIIOCKOCTH
TpéxrpaHHselil yroyi, HepaBeHCTBA UL
TpexrpaHHbIX yrioB. Teopema ITndaropa,

76 PEXTP T P (arop https://m.edso00.ru/3SXGHNLQ4J
TEOpPEMbl KOCUHYCOB U CUHYCOB JIJIsI
TPEXIPAHHOTIO yria
9 i :

7 JICMCHTI CEPHHCCKOH reomeTpit https://m.edsoo.ru/HMVTV74CP
reojie3ndecKue JMHUU Ha 3eMiie
Kontpoarnas padora "y

78 P " P a o rbt https://m.edsoo.ru/IRTWZ59YU
paccTosiHUS
Cucremaruzanus 3HaHUH "MHOTOrpaHHUK

79 B | P https://m.edsoo.ru/\VC3UOAK3B
M €T0 3JIEMEHTEI
ITu .B I

80 PaMuia. BHRT TMPAMIAL. LipapribHas https://m.edso0.ru/J3R0247EQ
pamMuia
ITpmu3ma. ITpssmas n HaKIJIOHHA 3MBI.

81 P p Has LPH3MBL https://m.edsoo.ru/JNDHOOS8EQ
[IpaBunbHas npuszma
ITpssmoit mapannenenumen, IpsMo 7|

82 P P Al HPAMOYTOIR A https://m.eds00.ru/L8803LZGS
napasuienenumnesn, Kyo
Brimykiipie MHOTOTpaHHUKH. T'

83 . Y P . Leopema https://m.edsoo.ru/B4TOMDU1D
Ditnepa

84 Berimtykieie MHOTOTpaHHUKH. Teopema https://m.edsoo.ru/QOMX9GA1S
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https://m.edsoo.ru/W5GN48EIM
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Oitnepa. [IpaBuiibHBIE U OJyIPaBUIIbHBIE

MHOTOTPaHHHUKH
85 KoHnTtponbnas padora "MHoOrorpaHHUKH" 1 https://m.edsoo.ru/3N52B3TEM
86 E;iﬁiz:gs()p A Ha [IOCKOCTH H B 1 https://m.edsoo.ru/L RBSE3B09
87 CyMMa BEKTOPOB 1 https://m.edsoo.ru/MNTSX2XL8
88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH
89 [IpaBwuiio mapamienenurena 1 https://m.edso00.ru/XS6AN7LA2
90 YMHOXK€eHHEe BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128L R
01 Pasioskeitne Beropa 1o Gasucy 1pex 1 https://m.eds00.ru/U760IDCTG
BEKTOPOB, HE JIGKAIIUX B OJTHOM TIOCKOCTH
92 CkansspHO€ IpOM3BEICHUE 1 https://m.edsoo.ru/JZ46VNC71
93 f;gfi;zz‘;f;ym MERAY BECTOPANIT B 1 https://m.edso0.ru/lUSI96UQP
94 [Ipocreiimme 3a1a4un ¢ BEKTOpaMH 1 https://m.edsoo.ru/FIXV79T8B
95 [Tpocreimue 3aga4n ¢ BEKTOpaMu 1 https://m.edsoo.ru/JCWURNGO01
96 [Ipocreiimme 3a1a4un ¢ BEKTOpaMH 1 https://m.edsoo.ru/BEHWOELKS
97 [Tpocreimue 3aga4n ¢ BEKTOpaMu 1 https://m.edsoo.ru/P3W8WZZSY
98 O00011IeHNE U CHUCTEMAaTU3alUs 3HAHUI 1 https://m.edsoo.ru/ECRMXSNM3
99 O06o01mIeHne U cucTeMaTH3alus 3HaHUH 1 https://m.edsoo.ru/XXBTFP5WL
100 HroroBast koHTpOIHHAS paboTa 1 https://m.edsoo.ru/SFGPDWNKO
101 HtoroBast KOHTpoOJbHAs paboTa 1 https://m.edso0.ru/X3ZG8A6SO
102 O06o01mIeHne U cucTeMaTH3allus 3HaHUHA 1 https://m.edso00.ru/931AWXEK1
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102



https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
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/P3W8WZZSY
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 KIIACC

KoanuecTBo yacoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka KonTpoJsbHbIe
Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI

I1 "K

1 OBTOPCHIE TENBI "ROOPAIIATRI BEITOpa 1 https://m.eds00.r/WERSDSIAU
Ha TUIOCKOCTH U B TIPOCTPAHCTBE
I1 "C

2 OBTOPCHIC TEMBL L KBIPHOC 1 https://m.eds00.ru/MBJOGONIT
NPOU3BEICHUE BEKTOPOB
I1 "B

3 OBTOPCHHE TEMBL "DRMHCICHIE yiﬂa 1 https://m.edso0.ru/55KY41LVG
MEX/y BEKTOPAaMH B IPOCTPAHCTBE
H n A

4 OBTOpeHHeV TEMEL ypaBHeHﬂf HPAMOT, 1 https://m.edsoo.ru/U20HPUS6W
MPOXOJIAIICH Yepe3 TBE TOUKU
%

5 PABHCHHE TIIOCKOCTH, HOPMAJE, 1 https://m.edsoo.ru/VYIHSTERW
ypaBHEHHUE TIIOCKOCTH B OTPE3Kax
%

6 PABHCHHE TUIOCKOCTH, HOPMAJE, 1 https://m.eds00.ru/541910WGX
ypaBHEHHE TUIOCKOCTH B OTPE3Kax

7 BektopHoe nmpousBeneHue 1 https://m.edso0.ru/NTYOG2APM

3 JInHeiHbIe HEpaBEHCTBA, JIMHEHHOE 1 https://m.eds00.ru/SAEQ7JO8E
IPOTPaMMHPOBAHUE
JInHeWHBIe HEpaBEHCTBA, elfHoe

9 MHEHHBIC HEpABCHCTRA, JHHCHH 1 https://m.edsoo.ru/VPKWBB4AA
pOrpaMMHPOBAHKE
A ..

10 HATHTITICCRIE METOJR pactieta yriia 1 https://m.edsoo.ru/KHJ20M3PV
MCXKAY MPSAMBIMHA B MHOT'OI'PAHHUKAX
A ..

11 il dndted Aty 1 https://m.eds00.r/DDXUUAIAS
MCXKAY IMIOCKOCTSAMU B MHOI'OI'PAHHUKAX
o

12 OPMYIIA pACCTOAHIL OT TORIH A0 1 https://m.eds00.ru/SGA451UUGL

IMJIOCKOCTU B KOOpAHUHATAX



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

HaxoxneHnue pacCTOSSHUM OT TOUKH J10

13 https://m.edso0.ru/8V2N4X1L3
IJIOCKOCTH B KyOe
Haxoxnenue pacCTOIHUN OT TOY

14 A P . KH A0 https://m.edsoo.ru/UZ15UU37F
TUTOCKOCTH B MPABUJIBHON TUPAMUIE
KonTpoabHas padora "AHanuTHndecka

15 poIIbHaRp ek https://m.eds00.ru/BNGI1GHFM
reOMEeTpHs
CeueHnst MHOTOTPAHHUKOB: CTaHIapPTHBIE

16 p sap https://m.eds00.ru/219603NHQ
MHOTOTPaHHUKH

17 CeueHust MHOTOI'PaHHUKOB: METO/] CIIE/I0B https://m.edso0.ru/52XG02J5B
CedeHHst MHOTOTPAaHHUKOB: CTaHIapTHBIC

18 TUIOCKOCTH, TTEPEeCEUEHUs MPSAMBIX U https://m.edsoo.ru/CUP7TCPXQ
IUIOCKOCTEHN
[TapaiuiennbHBIE OPSAMBIE U IITIOCKOCTH:

19 P P https://m.edsoo.ru/MM69MKRDP
napasuieTbHbIe CEUCHUS
ITapamne e e OCKOCTH:

20 P . /ICHbHBIC TP f[MH 1 IITOCKOCTH https://m.edso0.ru/O71ROIJFI
pacuéT OTHOIIEHUH
[TapannensHbIe MPSMBIE U TIIOCKOCTH:

21 YTIIbI MEXKY CKPELMBAIOIIUMUCS https://m.edso0.ru/26EPTM74A
TIPSIMBIMH
[TeprieHTUKYIIIpHBIC TIPSIMBIE U
IUIOCKOCTH: CTaHIapTHBIE Haphl

22 ap P . https://m.edsoo.ru/YQUVTEVZX
MIEPIICHIUKYIIIPHBIX IJIOCKOCTEH 1
MPSIMBIX, CHMMETPUH MHOTOTPAaHHHKOB
[TeprieHTUKYIISIPHBIC IPSMBIC H

23 TUIOCKOCTH: TEOpPEMa O TPeX https://m.edsoo.ru/HQIN20ZJP
NepIeHINKYIISIpax
[NepneHIUKYIAPHBIE IIPIMBIE U

24 PHCHIHKYIAPHPIC TP https://m.eds00.r/OWFAQ1A]

IIJIOCKOCTHU: BbIYUCJICHUSA JJINH B



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
https://m.edsoo.ru/OWFAQ1A9J

MHOTI'OrpaHHHKaXx

25

[ToBTOpEHUE: MIOMAAX MHOTOYTOJILHUKOB,
(bOpMYJIBI IS TUIOIIA/ICH, COOOpaKEHUS
nojoous

https://m.edsoo.ru/FDRZ09G4X

26

[ToBTOpEHUE: TUIOIAAM MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
moa00us

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

27

HOBTOpCHI/IeZ Iiomaan MHOFOYTOJ'H)HI/IKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOpaKEHHUSI
o1o0us

https://m.edsoo.ru/HWHVFENLOO

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA IOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MTOT00MS

https://m.edsoo.ru/X2HRM9HD4

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1o 100ust

https://m.edsoo.ru/SH4ELY9N6

30

Konrpomnsnas pabota "IloBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OIpaHHUKOB"

https://m.edsoo.ru/S8UW1WWV1

31

O06BéM Tena. O0BEM MPSAMOYTOJIBHOTO
napajiesenunesia

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

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaipaType
Ky0a; 0 TPUCEKIIUU yTIia

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpHuuecKue 3a/1a41, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuiesnenurnena

https://m.edsoo.ru/ODR6H6TQS

34

[IpuxnagHelie 3a1a4u, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMA MPSAMOYTOIHLHOTO

https://m.edsoo0.ru/OSHTIOT1G



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
https://m.edsoo.ru/0SHTIOT1G

napajieJICImIcaa

35 O06BEM MpsIMOI TPU3MBI https://m.edsoo.ru/8AILOYHYJ
CTrepeoMeTpUUYECKHE 3a0a4UH, CBI3aHHEIE C

36 P P . AETH, . https://m.edsoo.ru/1D8HV54A9
BBIYHCIICHHEM 00BEMOB TIPSIMOM MPU3MBI
ITpukana, € 3aJ1a4M, CBs3a ec

37 pH,, AHBE I[U A, CBASATHET https://m.edso00.ru/QlYC4F81U
00BEMOM MPSMON TPU3MBI
Brruncienue 00bEMOB TEJT ¢ HOMOIIBIO

38 onpeaenéHHoro unrerpaita. Oobém https://m.edsoo.ru/ON585060H
HAKJIOHHOM IPU3MBI
Brruncienue 00bEMOB TEJT ¢ HOMOIIBIO

39 onpeaenéaHoro uarerpaina. Oobpém https://m.edsoo.ru/2CJLCMK8N
MU PAMHU/IBI
do a 00béMa a . OTHOMICHNE

40 pMy7Ia ObHEMd HHPAMHIBL. LITHOMEHH https://m.edsoo.ru/AL3PODC9E
00BEeMOB MUpaMU ¢ OOLIUM YTIIOM
) 0B .0

41 OpMyITa ODBEMA HPAMIIRT. LITHOMICHIE https://m.eds00.ru/3GOOAIRNY
00BEeMOB MUpaMU ¢ OOLITUM YTIIOM
Crepeome ec

42 B p METpHHecKHe faﬂaqn’ CRASAHIBIC € https://m.edso0o.ru/7TR8BRHWO7
00BEMaMH HAKJIIOHHOW MPU3MBI
C

43 Te?GOMeTpI/IquKHe 3a/1a4M, CBSI3aHHBIE C htps://m.eds00./W/SFABODTS6
0o0BEMamMH MUpaMUIbI
[Tpuknagaeie 3aaaun o Teme "O0bEMBI

44 Ten", cBsI3aHHbBIE ¢ 00bEMOM HAKJIOHHOM https://m.eds00.ru/9SF60YYVX
TIPU3MBI
[Tpuknagaeie 3aga4n o TeMe "O0BEMBI

45 " N https://m.edso00.ru/Z4AMZ27RMY
Ten", cBsI3aHHBIE C 00BEMOM TUPAMUJIBI
IT 0BnéMoB. B

46 PHMCHEHHIE ODBEMOB. BLIHHCICHIC https://m.eds00.ru/I39CX0O3CP
PacCTOSIHUSA 70 TIOCKOCTH

47 Kontponbnas padora "O0bEM https://m.edsoo.ru/XNWZSSJ7P



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
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P

MHOTOrpaHHuKa"

]_[I/IJII/IHI[pI/I‘-IeCKaSI IOBCPXHOCTD,

48 00pa3yromue MUIHHIPUICCKON https://m.edsoo.ru/7DHKEHEG6

MIOBEPXHOCTHU
. IIpsimoii KpyroBoii .

49 Humiitp. LpsMoit ikpyroBoit i p https://m.edso0.ru/MAVWAK Y55
[Tnomaas MOBEPXHOCTH IIUIMHAPA
Kounueckast moBepXHOCTE, 00pa3 1508

50 . p PasyIolll https://m.edsoo.ru/PVRE7HQ6Y
KOHHYECKOU IToBepXHOCTU. KOHYC
Ceuenune KoHyca MIOCKOCTEIO,

51 e K H}V] TIOCROCTR https://m.edsoo.ru/EOVSHALSL
napajuIeIbHON MIIOCKOCTH OCHOBAHHUS
Vceuénnnlii konyc. M300pakeHne KOHyCOB

52 . Y P Y https://m.edsoo.ru/9YVKWVDCTE
U yCEYEHHBIX KOHYCOB
ITnomans 60KOBOI MOBEPXHOCTH U ITOTHON

53 Haz p https://m.edsoo.ru/AWKB9E4ANE
MOBEPXHOCTH KOHYCa
ITinomans OOKOBOM MOBEPXHOCTH 7|

54 tan p 1 TOJHON https://m.edsoo.ru/9NFAUE3KJ
MOBEPXHOCTH KOHYCa
CrepeomeTpudiecKkue 3aaui Ha

55 JI0Ka3aTelIbCTBO U BBIYMCIICHUE, https://m.edso00.ru/QZVH5EXL9
MIOCTPOEHUEM CEUCHH I IUIIMH/Ipa, KOHYCa
CrepeoMeTprueckue 3a1a4u Ha

56 JI0Ka3aTeIIbCTBO U BLIYKCIICHUE, https://m.edsoo.ru/AKF6PW62W
MIOCTPOEHUEM CEUCHH I IUIIMHIpa, KOHYCca
IIpuknaguble 3a0a4u, CBsI3aHHBIE C

57 prial A https://m.eds00.ru/3429ZL HT5
[WIAHAPOM
IIpukiagHble 3a1a4n, CBSI3aHHBIE C

58 P & A https://m.edsoo.ru/ZY6ENPVKD
IWIAHAPOM

59 Cdepa u map https://m.edsoo.ru/W1TVKAJOR

60 [lepeceuenue chepsl u mapa ¢ https://m.edsoo.ru/JF8NB5ZS0



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
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0

iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. By u n3o0pakenue mapa

61

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. B 1 n3o6paskeHue mapa

https://m.edsoo.ru/M6WK9K950

62

Ypasuaenue chepsl. [Tnomans chepst u e
yacTen

https://m.edsoo.ru/U8G24BO8H

63

Cummerpus chepsl u mapa

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

64

CrepeoMeTrpuueckue 3aadyd Ha
JIOKA3aTeNbCTBO U BBIUMCIICHHE,
CBsI3aHHBIE CO cPepoil U mIapom,
MOCTPOCHUEM MX CEUEHUN TIOCKOCTHIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuieckue 3aaadyu Ha
JO0Ka3aTe€JIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE cO c(hepoit 1 mapom,
MOCTPOCHHEM HX CEYCHHH TIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[Tpuxnanubie 3a1a4u, CBI3aHHBIE CO
chepoit u mapom

https://m.edsoo.ru/XW5LI17A9J

67

[ToBTOpEHME: OKPYKHOCTH HA IJIOCKOCTH,
BBIYHCIIEHUS] B OKPY>KHOCTH, CTAaHAAPTHHIE
000

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

68

Paznnansie KOM6I/IHaIII/II/I TECJI BpallICHUA U
MHOT'OT'PpaHHUKOB

https://m.edsoo.ru/LE7933LXX

69

3anaun 1o Teme "Tena u MOBEpXHOCTH
BpaieHus"

https://m.edsoo.ru/PHHLCG54E

70

3anaun 1o Teme "Tena u MOBEpXHOCTH
BpanieHus"

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

71

Kontponbnas padora "Tena u

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



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
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63

MOBEPXHOCTHU BpauieHus"

72

O0béM mumuHApa. Teopema 06 00bEME
MMpAMOIro HUJInHApa

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

73

Boruncnenue 00bEMOB TN ¢ TOMOIIBHIO
onpenenéuHoro uarerpaia. OobpéM KoOHyca

https://m.edsoo.ru/ACTOMFMVF

74

[Tnomaau 00KOBOI ¥ OJTHOM
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

CTCpeOMeTpI/I‘leCKI/IC 3aJa4yu, CBA3aHHBIC C
BBIUKCIIEHHEM 00BEMOB OUJInHApAa, KOHYyCa

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

76

[Tpuknagaeie 3a1auu mo reme "OO0bEMBI U
TJIOIA U TTIOBEPXHOCTEH Te"

https://m.edsoo.ru/QXEA9GPVB

77

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 00béme mapa. [Lomans
cheprl. CTepeoMeTprUeCKUe 3a/1a4H,
CBSI3aHHBIC C BBIYMCICHHEM 00bEMOB
1rapa, ImapoBOro CerMeHTa U IIapoOBOTO
CeKTopa

https://m.edsoo.ru/VV60ONBVZX

78

[Ipuknanueie 3anauu mo reme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
om0 chepbl. COOTHOIIEHUS MEXKTY
TUTONIAISIMA TTOBEPXHOCTEH M 00bEMaMHU
MOI0OHBIX TeT

https://m.edsoo.ru/EZHI9GRUEJ]

79

[TogoOHBIE TE€NTa B MPOCTPAHCTBE.
N3menenune o0bpEMa rpu mog00uu.
CrepeoMeTpHruecKUe 3a/1a4M, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB Tel U IUIOMIACH
MTOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

KonTtponbnas padora "Ilmomiaau

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



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
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR

MTOBEPXHOCTU U 0OBEMBI KPYTJIBIX TET"

81

JBuxenust mpoctpancTBa. OToOpakeHusI.
JIBmxenus u paBeHCTBO duryp. Obmue
CBOICTBA JBHKCHUM

https://m.edsoo.ru/RXJ4AYW6ENA

82

Buapl nerkeHui: napajuieNbHbIA IEPEHOC,
LECHTPAJIbHAsL CHMMETPUS, 3€pKajbHAas
CUMMETpHUS1, TOBOPOT BOKPYT HPSAMOI

https://m.edsoo.ru/ZSUA77NTX

83

[IpeobpazoBanus nogodus. [psmas u
cdepa Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

reOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC
JBUXKCHUA

https://m.edsoo.ru/KFDHOMGKZ

85

KoHnTtposnbhas padota "BekTopsl B
npocTpancTae”

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

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3alus 3HaHUM:
"TlapanenbsHOCTh NPSMBIX U INIOCKOCTEN B
npocTpaHcTae”

https://m.edsoo.ru/IHVB2NZH9

87

O6o06matomiee moBropenue 11 moHsTHii u
MeTo0B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTpaHcTse”

https://m.edsoo.ru/AQEFPERJO

88

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo0B Kypca reometpun 10—11 knaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTpaHcTse”

https://m.edsoo.ru/3NI1JOLN63

89

O6o06matomee moBTopenue 11 mousTHi 1
MeTo0B Kypca reomerpun 10-11 knaccos,

https://m.edsoo.ru/B85S7VDTC



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
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC

cucremarusanus 3Hanuii: "OobeM
MHOTOrpaHHuKa"

90

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremaTtusaius 3uanuii: "O0beM
MHOTI'OI'paHHHKA"

https://m.edsoo.ru/AJX4CDP5I

91

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTo10B Kypca reometpuun 10-11 knaccos,
cucreMarusanys 3Haguii: "Ilnomanu
MOBEPXHOCTU ¥ 0OBEMBI KPYTIIBIX Ten"

https://m.edsoo.ru/H2ZABPRXO

92

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTo10B Kypca reometpun 10-11 knaccos,
cucreMarusanys 3Haguii: "Ilnomanu
MOBEPXHOCTH ¥ 0OBEMBI KPYTIIBIX Ten"

https://m.edsoo.ru/JG1DJ50NK

93

Wrorosas koHTponbHas paboTa

https://m.edso0.ru/GXZMP89GD

94

Hrorosas KOHTPOJIbHAaA pa60Ta

https://m.edsoo.ru/3JI174MY6M

95

[ToBTOpenue, 06061ICHNE U
CUCTEeMAaTH3aIHsl 3HAHHHA

https://m.edsoo.ru/U126CB4XL

96

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJIb B Pa3BUTUH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/IESALO6B5

97

Hcropust pa3BUTHS CTEPEOMETPUM KAK
HayKH U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

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

98

Wcropus pa3BuTus CTEpEOMETPUH KaK
HAyKH U €€ POJib B Pa3BUTHH COBPEMEHHBIX

https://m.edso00.ru/41X3XKQOG
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WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

99

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/4APGHOJY AH

100

Hctopust pazBuTHs CTepeOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U

https://m.edsoo.ru/GEJCO734F

101

HcTopust pazBuUTHS CTEPEOMETPUH KAK
HAyKU U €€ pOJib B Pa3BUTUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropust pazBUTHS CTEPEOMETPUH KAK
HayKH U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edso0.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME

102
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MMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBLHOM [TIPOI'PAMMOBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI
NPOBepPsIeMOro .
T 00pa3oBaTeILHON NPOrpaMMbI CpeIHero oo0uero oopa3oBanus
7 I'eomerpust
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, NIPsIMAst, INIOCKOCTh
79 [IpyMeHsTh aKCUOMBI CTEPEOMETPUU U CJIEACTBUS U3 HUX IPHU PEIICHUU
' reOMEeTPUUYECKUX 3a]a4
73 OnepupoBaTb NOHATUAMH: NAPAUICIBHOCTh U MEPHEHIUKYISIPHOCTD
' NPSMBIX U IJIOCKOCTEH
74 KnaccugumupoBars B3auMHOE pacroNOXEHUE MPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPaHHBIA Yroj, I'paHH JBYIPAaHHOIO YIJIa,
75 peOpo BYrpaHHOro yria, JIMHEHHBIN yroj IBYTpaHHOTO yIija, TpajlycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHK, BBIMTYKIBIA M HEBBITYKIIBINA
' MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBI MHOTOI'PaHHHUK
77 Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IMpamuia, NpU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHMS  JJIs
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPDAaHHHUKH, TTPABUJIHHbIC
MHOT'OT'PaHHHUKH, IPSMbIE U HAKJIIOHHbIE TPU3MBI, MTapasliesIeuIe /bl)
79 OnepupoBaTh MOHATUSIMH: CEKYIIas IUIOCKOCTh, CEYEHHE MHOTOI'PaHHUKOB
710 OOBACHATH NPUHLUIIBI IOCTPOCHUS CEYEHUI MHOTOI'PaHHUKOB, UCTIOJIb3YS
' METO/]I CIIE/IOB
Ctpouth ceyeHUS] MHOTOTPAaHHHKOB METOJOM  CJI€JOB, BBIMOJIHATH
711 (BBIHOCHBIE) IJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO obOpasnam
WIA aIrOPUTMaM, IPHUMEHSS HW3BECTHBIE AHAIUTUYECKUE METOMAbl IpH
7.12 pelIeHnH CTaHJApPTHBIX MaTeMaTHYeCKMX 3aJad Ha  BBIYUCIICHHE
paccTOsSHUN MEeXAYy ABYMS TOUYKaMH, OT TOYKH JO NPSAMOM, OT TOUKHJIO
IJIOCKOCTH, MEXAY CKPELUBAIOLIUMUCS MPSIMBbIMU
Pemate 3a7aun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO obOpasiam
713 WIA aIrOPUTMaM, IPHUMEHSS W3BECTHHIC AHAIUTUYECKUE METOMAbI IpH

pELICHUN CTaHAAPTHBIX MAaTEeMaTUYECKUX 3alad Ha BBIYMCIICHHE YIJIOB
MEXY CKPELIUBAIOIIMMUCSA IPSAMBIMH, MEXAY IPSIMOM U IUIOCKOCTBIO,




MEX1y MJIOCKOCTSAMH, IBYTPAHHBIX YTJIOB

Boruncnsate 00bEMBI U IIIOIIAU TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,

7.14 NUpaMuia) ¢ IpUMEHEHHEM (pOpMyJi, BEIYUCIATH COOTHOIIEHHS MEXIY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPAaHHUKOB
715 OmnepupoBaTh TOHATHSAMU: CHUMMETPUS B HPOCTPAHCTBE, LEHTP, OCh H
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPHH (DUTYPBI
W3Bnekats, mnpeoOpa3oBbIBaTH W HMHTEPIPETHPOBATH HH(POPMALUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPHUYECKHX  (Urypax, NpEeACTaBICHHYIO Ha
4epTekax U pUCYHKax
[TpumensTe reoMerpudeckue (AKThl Ui PELUICHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJaraloliuX HECKOJIbKO IIAroB pEIICHUs, €CIU YCIOBUS
IIPUMEHEHHUs 331aHbI B SIBHOH (hopme
718 [lpumeHsTs  TpOCTEHIIME TPOrpaMMHBIE  CPEACTBA U AIIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1a4
719 [TpuBOaUTE MpUMEPHI MaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B MpPUPOJE U
' KHU3HH, PACIIO3HABATH MPOSIBIIEHNE 3aKOHOB T€OMETPUH B UCKYCCTBE
[TpuMeHsTh MONTydYeHHBIE 3HAHUS HA MPAKTHUKE: aHAIU3WPOBATh peallbHbIC
CUTyallud ¥ MPUMEHATh U3YYCHHBIC TIOHSATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTu4ecKu CHOPMYITUPOBAHHON MPOOIIEMBI, MOJICINPOBATh PEaTbHbIC
7.20 CHTyallil Ha $3bIKE T'€OMETPHUH, HCCIEAOBaTh IOCTPOSHHBIE MOIETH C
UCIOJIb30BAHUEM I'€OMETPUYECKUX MOHATHH M TeopeM, ammapara anreOpsl,
pemlaTb ~ MpakTUYeCKHe  3ajjauyd,  CBA3aHHBIE C  HAaXOXKJAECHHEM
reOMETPHUECKUX BEIMINH
11 KJIACC
Kon .
IIpoBepsieMmble MpeaMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NMpoBePsIEMOro .
00pa3oBaTeILHON NPOrpaMMbI CpelHero o0uero o0pa3oBanus
pe3yJibTaTa
6 I'eomerpust
OnepupoBaTh TOHSATHAMH: IFITMHIPHYECKAs MOBEPXHOCTh, 0Opa3yrolue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
00pa3yrolme KOHMIEeCKOM MOBEPXHOCTH, KOHYC, chepruueckasi TOBEpXHOCTh
6.2 PacrniozHaBath Tena BpauieHus (LUIMHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIOCOOBI OTYYECHHUS TEJ BpaILlCHUs
6.4 KnaccudumupoBats B3auMHOE pacrosiokeHne chepbl v MI0CKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CEerMeHTa, IIapOBOM CIIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOU CEKTOP
6.6 Beruncnsate  00bEMBI M MJIOMIAAM  TMOBEPXHOCTEH Tl  BpalleHMS,




TreOMETPUUYECKUX TeJI C IPUMEHEHUEM (OopMyIT

6.7

OnepupoBaTb MOHATUSIMU: MHOTOTPAaHHHUK, BIMCAaHHBIA B cdepy U
OTMCAHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH TEJO
BpalleHUs

6.8

BbI4uCHsAThE COOTHOMICHUS] MEXKY TUTOIIAISIMU TTOBEPXHOCTEH U 00bEMaMHU
OIOOHBIX TE

6.9

N306paxaTts u3ydaembie GUTYPbl OT PYKH U C IPUMEHEHHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IIOCKME YEPTEKU U3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTYyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalllCHUs

6.11

W3BnekaTh, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HMHMOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, TMPEACTaBICHHYI0 Ha
YepTEKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GakThl IS PELUICHUS CTEPEOMETPHUUYECKHX
3a/a4, MPEANOJaralolliuX HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

6.13

OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBINONHATE JAEUCTBUS CIOKCHHMS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KCHI/IFI BeKTOpa Ha 4Ywuciio, O6’B${CH${TB, KaKNUMH CBOI\/JICTBaMI/I OHHU
00J1a1a10T

6.15

[IpumeHsTH paBUIIO MapajiesenuIea Npyu cI0KEHUN BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: JOCKApPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCEKTOP, MOAYJIb BEKTOpPA, PaBCHCTBO BCKTOPOB, KOOPJAWHATHI BEKTOPA, YIOJI
MCKAY BCKTOpaMu, CKAIAPHOC NPOU3BECACHHUEC BCKTOPOB, KOJJIMHCAPHBIC U
KOMITJIaHAPHBIC BEKTOPLL

6.17

Haxoaute CYMMY BCKTOPOB H MPOU3BCACHUC BCKTOPA HA YUCIO, YI'OJI
MCXKAY BCKTOpPAMH, CKAJAPHOC IIPOU3BCACHUC, PACKIIAAbIBATHL BCKTOP II10
ABYM HCKOJUIMHCAPHBIM BEKTOPaM

6.18

3a,ZIaBaTB IIJIIOCKOCTH YPABHCHUEM B JleKapTOBOﬁ CUCTEME KOOpAWHAT

6.19

Pemrate HpOCTCﬁMHC TCOMCTPHUICCKUC 3ala4l Ha IMPUMCHCHUC BCKTOPHO-
KOOPAUWHATHOI'O METO1a

6.20

Pemate 3agaun Ha [JOKa3aTeIbCTBO MAaTeMaTHUYECKHX OTHOIICHHM U
HaXOXJCHUC TCOMCTPUUYCCKUX BCIIMYUH 110 06pa3uaM I aJIrOpUTMaM,
IIPpUMCHSA HN3BCCTHBIC METOJABbI npu pCHICHUN CTaHJapTHBIX
MaAaTEMAaTUYCCKUX 3aJJaqd

6.21

[IpumensaTs mpocredmyie MNpOorpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

[IpuBOogUTE IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEUW B IPUPOJE U
JKU3HU, PaClIO3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTHh MoJlydeHHbIE 3HAHUS Ha MPaKTUKE: aHAJIM3HPOBATh pealibHbIe




CUTYyallMu U NPUMEHSITh U3YUYECHHbIEC TIOHATHUS B IIPOLIECCE MMOMCKA PELICHUS
MaTeMaTH4eCcKu cPOpMYyIUPOBAHHON MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyallUM Ha $S3bIKE T'€OMETPHH, MCCIEIO0BAaTh IOCTPOCHHBIE MOJEIU C
HCII0JIb30BAHUEM I'€OMETPUUYECKUX MOHATUN U TEOPEM, allapara aiareopsl,
pemars  MpaKkTUYECKHE  3aJayd,  CBSI3aHHBIE C  HAXO0XJIECHUEM
F€OMETPUYECKUX BEIHUUH




ITPOBEPAEMBIE DJIEMEHTBI COIEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

['eomerpust

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, MpsiMas, IIIOCKOCTb, MPOCTPAHCTBO.
[TonsiTre 00 akCHOMATHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUN U
CJIIEACTBHUS U3 HUX

7.2

B3anMHOe pacrionoxeHue npsMsIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TTapAILICIIbHBIC
W CcKpelmuBarouecs npsamble. [lapamienbHOCTs MNpsAMBIX W IJIOCKOCTEN B
MIPOCTPAHCTBE: MapajuieJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSMBIX, NApAJIENIbHOCTh MPSAMONM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMHU
CTOpPOHAMH, Yroj MEXAy HpsIMbIMH B mpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEH:
MapajuiebHbIE IJIOCKOCTH, CBOMCTBA MapajUleNbHBIX IWIOCKocTeil. IIpocreitmme
MPOCTPAHCTBEHHBIE (UTYphl HA TUIOCKOCTH: TETpadaAp, KyO, MapajuieNenuen,
MIOCTPOEHUE CEUECHU

7.3

[lepneHUKYIApPHOCTE MNPAMOM M IUIOCKOCTH: IEPIEHIUKYISIPDHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapaJUICIbHbIE U MEPIECHIUKYISAPHBIE K IIOCKOCTH, IIPU3HAK
NEPIEHIUKYIISIPHOCTU NPAMOU U INIOCKOCTH, TeOpeMa O MPSAMOM INEPIEHIUKYIAPHOU
IIJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YrOJ MEXAY IPSAMOM U IIOCKOCTBIO, ABYTPAaHHBIN
yroJ1, TMHEHHBIN yroJ ABYTPaHHOro yria. IlepneHauKynsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSMOMN 10 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh TUIOCKOCTEN: NPU3HAK NEPHEHANKYIAPHOCTH JIBYX
mIockocTeil. Teopema o TpEX MEPHEHIUKYIApax

74

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE DJEMEHTHl MHOTIOIDAHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIPDaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yrosbHas
Mpu3Ma, TpaHU M OCHOBAaHHUS NPHU3MBI, MpsMas W HAKJIOHHAs NPU3MbI, OOKOBas u
ITOJIHAs TIOBEPXHOCTh NMpu3Msbl. [lapamnenenunen, npsiMOyroJIbHbINA NapaJIeNIeUNe] U
ero cpoicrBa. [Impammpa: N-yrosbHas nmUpamMuaa, T'PaHHW M OCHOBAaHWE IMHUPAMUBI,
O0KOBasi M TOJHAs MOBEPXHOCTb MHPAMHJIbI, NpaBWIbHAsA U YyCeu€HHas MUPaMUAA.
OnemMeHTbl MNpu3Mbl M nUpaMuibl. [IpaBuiIbHBIE MHOTOIpaHHUKHU: IIOHATHE
[IPaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAs MpU3Ma M MpaBUibHAas NHpPaMHUAA,
NpaBUJIbHAS TPEYrojbHAs MUpaMHIa U TMPaBUIIbHBIN TeTpasap, kyO. IlpeacraBnenue o
MPAaBUJIBHBIX MHOTOTPAaHHMKAaX: OKTa’aAp, JoAeKa’aAp M ukocayapyrue CeueHus
MIPU3MBI ¥ TUPAMUJIbI

7.5

CummeTpHsi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, MPSMOM, IJIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHpaMuAax, MapajuleNieNunenax,  IpaBHIbHBIX
MHOT'OIpaHHUKAX

7.6

Bbluuciienue 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans
OOKOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSIMOI MPU3MBI, IO/ Ib OCHOBAHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsMOK Tpu3Mbl. [Imomrank 60K0BO# MOBEPXHOCTH H
IIOBEPXHOCTU IIPaBUJIBHOM NMMPAMMIBI, TEOPEMA O IUIOIIAAM YCEUYEHHOM NUPAMUIBL.
[Tonsitue 06 00bEMe. OOBEM NMTUPAMUIBI, TPU3MBI

7.7

[TomoOHbIe Tema B mpoctpancTBe. COOTHOMICHUST MEXAY IIOMAISIMKH TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COIEPKAHMS

I'eomerpus

6.1

Hunuaapudeckas TOBEPXHOCTh, 00pa3yroie MINHIPUYECKON MOBEPXHOCTH, OCh
UAJTUHIPUYECKOW TMOBEepXHOCTU. LlmnmmHnap: ocHoBaHus U OOKOBasi MOBEPXHOCTD,
o0pa3ymolas U 0Ch, IIIOIIAIs O0KOBOI U MOIHOM MOBEPXHOCTU

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW MoBepxHOCTH. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromas U OcCh,
IJI0Maas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyiolue u
BBICOTA, OCHOBaHHs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, AMaMeTp, IIOMAAb MOBEPXHOCTH cdepbl. Banmuoe
pacnosnoxxeHue cepbl U TIIOCKOCTH, KacaTelbHasi MIOCKOCTh K cdepe, TIIomaah

cdepbl

6.4

N300paxeHnue Ten BpalleHus Ha INIOCKOCTH. Pa3BEpTka HMIMH]Ipa U KOHyCca

6.5

KoMOuHammu Ten BpaiieHrus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIH OKOJIO
cdepsl, chepa, BMcaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

[Tonstne 06 o0wnEme. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO MapauIesienurne/a u ciaeacTBus u3 He€. O0bEM IMIMHIpA, KOHYCA.
O6béM mapa ¥ miomaab cepsl

6.7

[Tono6ubIe Tena B mpocTpancTBe. COOTHOLIEHUS MEKTY IIJIOMIAASIMH TOBEPXHOCTEHH,
00BéMaMH TTONOOHBIX TEI

6.8

Ceuenust uuiauHApa (mapajuieIbHO W TMEPHEHAMKYISIPHO OCH), CEUeHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHHUs 11apa

6.9

Bexktop Ha mockoctd M B mpoctpaHcTBe. ClIOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuino napamnenenunena. Pemenne 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIPaBUJI ICUCTBUH C BEKTOPaMU

6.10

[IpsamoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. YTroia Mexay Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIYMCIIEHHE YIJIOB MEXAY NPAMBIMU M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METOI U PELIEHUH T€OMETPUUYECKUX 3a/1a4




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHNsl K PeAMETHBIM Pe3yJIbTaTaAM OCBOCHHSA
NMpoBePsIeMoOro OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHEro 0011ero
TpeOoBaHuUsI o0pa3oBaHus

Bnanenne MerogamMM J0Ka3aTeNbCTB, aNrOpPUTMAMM pELICHUs 3ajad;
yMEeHHE (QOpPMYJIUpPOBaTh U ONEPUPOBATh IOHATHUSAMU: OIPEIEICHUE,
aKCcMoMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH;, MPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEpP)KICHHE, NPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJ] MAaT€MaTU4YECKOW HWHAYKLHUU;
IIPOBOJIUTH J0KAa3aTeJIbHbIE PACCYKJICHHs IPU PEILICHUH 33a/1a4, OLEHUBATh
1 JOTMYECKYI0  MPAaBUIBHOCTh  PACCYXJACHUH; yYMEHUE  OIEepUpOBaThH
MOHATUSIMU: MHOXECTBO, MOJMHOXECTBO, ONEpPALMM HaJl MHOXKECTBAMU;
YMEHHE UCIOJB30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juis
ONMCAaHUs PEAIBHBIX MPOLIECCOB U SIBICHUN U NPU PELIEHUU 33134, B TOM
qyclie U3 JIPYruX y4eOHbIX IPEIMETOB; YMEHHE ONEpUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN rpad, AepeBo, IUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 33JaBaTh
U OMHCHIBATh Tpadbl pa3IMuHbIMHU CIIOCOOAMU; UCIOIB30BaTh Ipadbl MpH

peuieHuu 3ajia4

YMeHue onepupoBaTh NOHITHSAMM: HATypaJbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C LIEeJbIM MOKa3aTeleM, KOPEeHb HaTypajJbHOM CTENEHH, CTETEHb C
paloHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JACHCTBUTEIBHBIM IIOKA3aTEIEM,
jJorapumM uucia, CUHYC, KOCHHYC W TaHT€HC IPOU3BOJILHOTO YMHCIIA,
OCTaTOK IO MOZYJI0, PAalMOHAJIbHOE YHUCIIO, HPPALUOHAIBHOE YHCIIO,
MHO)KECTBAa HATypajbHBIX, ILEJbIX, palOHAIbHBIX, JEHCTBUTEIbHbBIX
2 YHCeN;, yMEHHUE MCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINH 00Iui
JenuTeNb W HauMeHbliee oOmiee KpaTHoe, anroput™m EBkinuga mnpu
pELIeHNN 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMHM NO3UIMOHHBIMH CHUCTEMAMHU
CUMCJICHUS; YMEHUE BBITIOJHATH BHIYMCIICHUE 3HAUEHUN U MTpeoO0pa3oBaHus
BBIpQ)XEHUI CO CTemneHsMH M Jorapupmamu, mnpeodpasoBaHus IApoOHO-
pallMOHANBHBIX ~ BBIPAKEHWH; YMEHHE  ONEpUpOBaTb  MOHITUSAMMU:

IOCICa10BAaTCIIbHOCTD, apI/I(i)MeTI/I‘-IeCKaH nporpeccust, TCOMCTPUUCCKAA




mporpeccusi, OECKOHEYHO YOBIBAIOIIash TEeOMETPUYECKash MPOrPecCus;
YMEHHME 3a/laBaTh I[IOCJIEJIOBATEIbHOCTH, B TOM 4YHCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (POPMYI; YMEHHE ONEPUPOBATH MOHSATUSIMU: KOMIUICKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M  apryMeHT
KOMIUICKCHOTO  4YMcia, ¢GopMa  3amicH  KOMIUIGKCHBIX  YHCEN
(reomeTpuueckasi, TpPUTOHOMETpUYECKass U anreOpanueckas); YyMeEThb
MPOU3BOJIUTE apU(PMETHUECKUE JIEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOJUTH MIPUMEPHI UCIOJIB30BAaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSIMH:  MaTtpuma 2x2 u  3%3, onpeneaudresib  MaTpUllbI,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue OIICPHUPOBATL IIOHATHAMU: PAOWMOHAJIBHBIC, HWPPalWOHAJIbHBIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
INOHATHUAMU: TOXKACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTCMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIBHOCTH
ypaBHeHI/Iﬁ, HCPaBCHCTB W CHUCTCM, YMCHHC pCIIaATb YpPAaBHCHUA,
HCpPaBCHCTBA W CHUCTECMBI C IIOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HCEPABCHCTBA U CHCTCMbI C IapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, WX CUCTEMBI I PCHICHUA MATEMATHYCCKHUX

3aia4v " 3a1a4 U3 pa3JIndHbIX obOmacrei HAayKHU U peanLHoﬁ KU3HU

YMeHue omnepupoBaTh MHOHATUAMM: (DYHKIUS, 4YETHOCTh (DYHKIMH,
NEPUOMYHOCT (PYHKIMHM, OIPaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
(GyHKIUH, SKCTpeMyM (PYHKIMH, HauOoOJblllee W HaWMEHbLIEe 3HAYCHUS
(GyHKIMN Ha TPOMEXYTKE, HEeNmpepblBHAS (DYHKIMS, aCUMITOTHI rpaduka
(GyHKIMM, TiepBasg M BTOpas NPOU3BOJHAS (DYHKIUHU, T€OMETPUUYECKUN U
¢usznyeckuif CMBICT TPOM3BOJHON, NepBOOOpa3Hasi, OINpeaeEHHBIN
WHTErpaji; yMEHUE HaxXOJuTh acUMOTOTHI Tpaduka (QYHKIHH, yMEHHE
BBIUUCIATh  NPOU3BOAHBIE  CYMMBI, IPOM3BEIEHUS, YaCTHOIO U
KOMITO3UIIMN (PYHKUMN, HAaXOIUTh YpaBHEHHE KacaTelbHOM K rpaduxy
(GyHKIMK; yMEHHE HaXOJIUTh IPOU3BOJAHBIE HJIEMEHTAPHbIX (YHKIUH;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO JJI HCCIENOBaHUS (YHKIIHM,
HaXoJWTh HauOONIbIIME M HAWMEHbIIWE 3HA4YeHUs (YHKIUH; CTPOUTH
rpadUKd MHOTOUYWIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTH4eCKOIro
aHaJIN3a; NPUMEHATH IPOM3BOAHYIO JUISl HAxXOXKICHHUS HAWIy4lIEro
pelieHrs B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMUYECKUX H

(dbu3mvecKux 3amavdax; HaXOJUTh TJIOMATH U 00BbEMBI (PUTYP C TTOMOIIBIO




HUHTCTpaJia, NPpHUBOAUTL IMPUMCPBI MATCMATUYCCKOTO MOACIUPOBAHUA C

OMOIIIbI0 (G depeHITnaATbHBIX YPaBHEHUH

YMeHne onepupoBaTh MOHATUAMHU: Tpaduk GyHKIHMH, oOpaTHas QYyHKIIHS,
KOMIO3uIusl (DyHKIUH, JIMHEHHAas (QYHKIWS, KBaJpaTW4YHas (QYHKIWS,
pauMoHanbHast (QYHKUHUS, CTENeHHass (QYHKUIUSA, TPUTOHOMETPUYECKHE
GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIMH, TIOKa3aTelbHas W
aorapugmuueckasi (yHKIHUU; YMEHHE CTPOUTh TpapUKH HM3yYCHHBIX
GyHKIMA,  BBIMOJHATH  NpeoOpazoBaHus  rpadukoB  (HYHKIIHH,
UCIOJIb30BATh TPAPUKHU JUISI U3YUYEHHUS MPOLECCOB U 3aBUCUMOCTEH, Ipu
pellieHrH 3a7ad U3 APYruX Y4eOHBIX NPEAMETOB W 3alla4 M3 peallbHOU
KHU3HH, BBIpAKATh (OpPMYJIaMH 3aBHCHMOCTH MEXAYy BEIMYMHAMU;
UCIIOJIb30BaTh CBOWCTBA M TpadUKU (PYHKIUH Ui PELICHHUS YpaBHCHHH,
HEpaBEHCTB W 3aJad C TapamMeTpaMmu; H300pakaTh Ha KOOPIMHATHON

IIJIOCKOCTH MHOXKECTBA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
MPOIEHTHI, AOJMH U YacTH, Ha ABIKEHHE, PadOTy, CTOMMOCTh TOBApOB U
yCIyT, HAJOTH, 3a/la4d U3 00JaCTH yNpaBlIeHUs JIMYHBIMH U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAXKEHMS, YpaBHEHHS, HEPaBEHCTBA U HX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBAaTh IPABJONOAOOHOCTh pPE3YIbTATOB;, YMEHHE MOJEINPOBAThH
peanbHBIE CUTyallMd Ha A3BIKE MAaTE€MATHKHU; COCTaBIIATH BBIPAXKCHUS,
YPaBHEHUs, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIEA0BaTh
MOCTPOEHHBIE ~ MOJEIM €  MCIIOJB30BAaHMEM  ammapara  aiareOpsl,

MHTEPIIPETUPOBATH MTOIYYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHUSMU: CpelHee aprupMeTHUecKoe, MeAuaHa,
HauOoJiblllee U HAaMMEHBIIIee 3HAYEeHUs, pa3Max, JUCIEePCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMaIHIO, MPEICTABICHHYIO B TaOJIMIIax, HAa JUarpaMmmax, rpadukax,
OTPaXKaIOIIyI0 CBOMCTBA pEaIbHBIX MPOIECCOB U SBJIECHU; MPEICTaBIATh
uHbOpMAlMIO C TOMOUIbI0 TaONWI] M  JMarpaMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C NPUMEHEHUEM TpapuuecKux
METOIOB U 3JIEKTPOHHBIX CPEJCTB; rpa)uuecKu UCCIeI0BaTh COBMECTHBIE

HaOJI0ICHHUS C TIOMOIIBIO TUAarpaMM PACCEMBAaHUS U IMHEWHON perpeccuun

YMeHue onepupoBaTb IOHATHUSMHU: CIIY4alHBIM OINBIT W CIy4alHOE

COOBITHE, BEPOSTHOCTh CIy4allHOrO COOBITHS; YMEHHE BBIYHCIATH




BEPOSATHOCTh C HCIIOJIb30BAaHUEM TpapUuecKuX METOAOB; MPUMEHSThH
(bOpMyIIBI CIOKEHHS M YMHOXKCHHS BEPOSTHOCTEH, (HOpMYIly IIOJHON
BeposATHOCTH, Gopmyny bepHymnu, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pEAITbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
MOHATUSIMH:  CIIydaiiHash BEJIMYMHA, paclpe/eleHue BepOsSTHOCTEH,
MaTeMaTU4ecKoe OXXKUAAaHUe, IUCIEPCUs W CTaHIAPTHOE OTKJIOHEHHE
CIlyyallHOH  BEeNWYMHBL, (YHKIMU  paclpeieiieHus U  IUIOTHOCTH
PaBHOMEPHOTO, NOKA3aTeIbHOIO ¥ HOPMAIBHOTO paclpeelICHU; YMEHUE
UCIIOJIb30BATh CBOMCTBA M3YYEHHBIX PACIpENEIICHUN A pelIeHus 3a/1a4;
3HaKOMCTBO C MOHATHSMH: 3aKOH OOJIBIINX YHCEI, METOJbI BHIOOPOYHBIX
UCCIICIOBaHHI; yMEHHE TMPHBOAUTH MPUMEPHl TPOSBICHUS 3aKOHA
OONBIINX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SIBICHHUSAX; YMEHHUE
OIIEpUPOBATh MOHSATHSAMH: COYETAHHE, IEPECTAHOBKA, YUCIO COYCTAHWH,
YHCIO  TEPecTaHoBOK; OwHOoM  HploTOHA;  yMeHHWE  NPUMEHSTH
KOMOMHATOpHBIE (DaKThl U PACCYKICHUS Ul PELICHUs 3a/a4; OICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJEIH U

MHTEPIPETUPOBATH ITOIYYEHHBIN PE3YJIBTAT

YMeHue onepupoBaTh  MOHATHUSMHU: TOYKA, MpsMasg, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEIUYMHA YIJia, INIOCKUNA yroJ, ABYTrPaHHbIN
YIoJI, TPEXTPaHHbBIA YroJI, CKPEIIMBAIOIIHUECS MPAMbIEC, TAPALICIIbHOCTh U
MEPIEHAUKYISAPHOCTD TPSAMBIX MU IUIOCKOCTEH, YrOJ MEXAY MNPSIMBbIMU,
Yrojl MEXAy NpsIMOM M IUIOCKOCTBIO, YIrOJl MEXKAY IUIOCKOCTSIMH,
paccTossHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXIAY MNPSIMbIMU,
pacCTOsIHUE MEXAY IIOCKOCTSIMH;, YMEHHE HCIOJIb30BaTh MPH PEUICHUU
3aa4 M3y4yeHHbIe (PaKThl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl O0BEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MAaTEMaTHUECKHUE
MOJEIM C TMOMOIIBI0 TE€OMETPUYECKUX NOHATUA M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMH ITPAKTUYCCKHUE 3a1a4n
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YMeHue onepupoBarh MOHATHUSAMU: IUIOW@AAb (GUIYpbl, 00BEM (UTYPHL,
MHOTOTPaHHUK, NPaBUIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOIDAaHHUKA,
KyO, Mapajjenenumnes, MNpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHs], UIUHIpP, KOHYyc, map, chepa, miomans cdepsl, IIIOMIATL
MOBEPXHOCTH MUPaMUJAbI, TPU3MBI, KOHyca, LUIMHApA, O0BEM KyOa,
MPSIMOYTOJIBHOTO MapajljiesienuIeaa, MNUpaMUAbl, MPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKAa IOBEPXHOCTH, CEYEHUS KOHyCa W IMIMHIpA,

nmapaijiCJIbHbIC OCHU HWJIM OCHOBAaHUIO, CCUCHUC 1Iapa, IUIOCKOCTb,




Kacatommascs cdepbl, LWIMHApPA, KOHYCa; YMEHUE CTPOUTh CEUYCHHE
MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAaHHHMKH, (UTYpHI M ITOBEPXHOCTH
BpAIICHHs, UX CEUCHHs, B TOM YUCIIE C MOMOIIBIO JIEKTPOHHBIX CPE/ICTB;
yYMEHHE TNPHUMEHSITh CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBaTH ONpPEENICHUS U3ydaeMbIX (UTYp, BBIABUTAaTh THIIOTE3BI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTb HUX; YyMEHHE MPOBOAUTH Kiaccu(ukauuioo QuUryp 1o
pa3NUYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOJUMBIC OMOJHUTEIBHBIE

MTOCTPOSHHUS
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YMenune ONCprupoOBaTh IIOHATUAMU: JABHIXKCHUEC B IMPOCTPAHCTBE,
napajiesIbHbli IepeHOC, CUMMETPHsl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe TOAOOWs, TMOAOOHBIE (QUTYpPBI; YMEHHE
pacrio3HaBaTh PaBHbIE U IMOAO0OHBIE (UIYphl, B TOM 4YHCIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh N'€OMETPUUECKHE OTHOLIEHUS IIPU
pelIeHNH 3aJlady; HAaXOAWUTh I'€OMETPUUYECKHE BEIMYMHBI (JJIMHA, Yroi,
IUI0Ia/b, 00BEM) IPU PELICHUHU 3a7ad U3 APYruX y4eOHBIX MPEIMETOB U
u3 peaﬂbHOﬁ KU3HU, YMCHUC BBIYUCIIATH T'COMETPUUCCKUC BCIUMYHHBI
(MHa, yros, miomagb, 0O0BEM, IUIOIAAb MOBEPXHOCTH), HCHOIb3Ys
HU3Y4YCHHBIC (pOpMy.]'H)I U METOJbI, B TOM YHCJIC: IUIOMAAb IMOBCPXHOCTHU
MUpPaMUbI, NPU3MBI, KOHYCa, IUIUHAPaA, IUIomaab chepsl; 00bEM Kyoa,
NPSAMOYTOJILHOTO Mapajulelienunena, NUPaAMUAbI, MOPU3MBI, UIAHAPA,

KOHYCa, Il1apa; YMEHNE HaXOJUTh OTHOILIEHHE 00bEMOB OJOOHBIX (UTYD
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VYMmenne OIICPHUPOBATHL IMOHATHUAMMU: HNPAMOYIOJIbHAA CHUCTEMA KOOPJAWHAT,
BEKTOp, KOOPJAWHATBHI TOYKH, KOOPJIWHATHI BEKTOpA, CyMMa BEKTODPOB,
NPOM3BEICHNE BEKTOpa HA YHUCIO, pa3jIOKEHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TMPOW3BEJCHUE, BEKTOPHOE TPOM3BEICHHUE, YOI MEXKIY
BCKTOpaMH; YMCHUEC HCIIOJIb30BAaTh BeKTOpHBIfI u KOOp)IPIHaTHBIfI METO

IJIg pCICHUS TCOMETPUUCCKUX 3a/lad U 3aJia4 APYyTrux y‘Ie6HBIX npeaMETOB
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YMeHne BeIOMpaTh MOIXOAIIANA METOJT IJIsi PEIISHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B H3YyUYEHUU TPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWM; yMEHHME pAclO3HaBaTh INPOSBICHHE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE TIPUBOIUTH MMPUMEPHI MATEMaTUIECKUX

OTKPBITHHA POCCUUCKON U MUPOBOM MATEMATHYECKON HAYKU




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 Yucna ¥ BEIYUCICHUS
11 Hartypanbhble u nensle yncna. [Ipu3Haku JeTuMOCTH LENbIX Ynces
19 Pammonanbupie  uncna. OOBIKHOBEHHBIE U JIECATHUYHBIC JpOOW, TPOLIEHTHI,
' OeCKOHEUYHbIE TEPHOANYECKHE IpooU
13 Apudmernueckuii KOpeHb HaTYpaJIbHOU cTerneHu. JlelcTBus ¢ apupMETHICCKUMHU
' KOPHSIMU HaTypaJIlbHOW CTENICHU
14 Crenens ¢ nenbM nokaszareneM. CTeneHb ¢ pallMoOHAIbHBIM NoKa3areneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm yncna. [lecaiTuuHble U HATYpalbHbIE JTOraprUpMbI
JleiicTBuTenbHble  uuchaa. ApudmeTndyeckue omnepanuuu ¢ JeHCTBUTENbHBIMU
17 yuciaamu. [IpubnmkEéHHbIe BBIYMCICHUS, IPABUIIa OKPYTJIEHUS, IPUKHU/IKA U OLIEHKA
pe3yibTaTa BRIYMCICHUN
18 [IpeoOpa3oBanue BEIpaKEHHUHA
1.9 KommiekcHble uncia
2 VYpaBHEHUs U HEPABEHCTBA
21 Lenbie 1 1poOHO-palOHATIBHBIE YPAaBHEHUS
2.2 HWppaiimoHanbHbIe ypaBHEHUSI
2.3 Tpuronomerpuyeckue ypaBHEHHUS
24 IToka3zaTenbHbIe U JIorapupMudIeckre ypaBHEHHS
25 Lenbie n poOHO-palOHATIbHBIE HEPABEHCTBA
2.6 WppatmonanbHble HEPaBEHCTBA
2.7 [TokazarenbHble U JorapupMUUecKre HepaBeHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
29 CucTeMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
211 Marpuiia cHCTEMBI JIMHEHHBIX YpaBHEHUN. ONpeIeTnTeb MaTPUIIbI
3 OyHKIMH U TpapuKu




OyHKIUA, cnocoObl 3amaHus GyHkiuu. ['paduk ¢GyHkiuu. B3zammHO 0oOpaTHBIC

3 ¢dbynkuun. YétHpie 1 Heu€THbie GyHkuu. [leprnoaunyeckue GyHKIIMN
OOnacte ompeneneHuss ¥ MHOXKECTBO 3HadeHWH ¢yHkuumu. Hymu ¢ysknum.
3.2 [IpoMexxyTKH  3HAKONMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U1 MUHHEMYMBbl ¢QyHKIud. HaunOomnplnee W HavMeHbIIee 3HAUYCHHE
(GYHKIMH Ha TIPOMEKYTKE
33 CrenenHass (QyHKIMS C HaTypaJdbHBIM M IIeJbIM IOKa3areseM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-0i cTerneHun
3.4 Tpuronomerpuueckre GpyHKIIUN, UX CBOWCTBA U TPadUKH
35 [Toka3zarenpHast U norapupmMudecKas QyHKINHU, UX CBOWCTBA U Tpaduku
36 Touku paspeiBa. AcuMnToThl rpadukoB  ¢yHkuuil. CBoiicTBa  (YHKIHIA,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnemoBarenbHOCTH, CIIOCOOBI 3a1aHUS MTOCIIEA0BATEIBHOCTEH
3.8 Apudmernuaeckas u reomerpuueckas nporpeccun. Dopmyna CI0KHBIX TPOLEHTOB
4 Hauana maremaTrndeckoro anaimsa
41 [IpousBoanas pynxnun. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIUIA
[lpumeHeHne NPOW3BOMHOM K HCCIEAOBAaHHIO (YHKIUH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxienue HauOoJbIero 1 HauMEHBIIEro 3HaueHUs! QYHKIMU Ha
OTpE3KE
4.3 ITepBooOpaznas. MuTerpan
5 MHosxecTBa 1 JIOTHKA
5.1 MHoOXecTBO, Onepaliu HaJl MHOKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U CTaTUCTHKA
6.1 OmnwucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 Ceomerpust
7.1 ®Durypsl Ha IOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 MOBEPXHOCTH BPAILCHUS
7.5 KoopauHnaTs! 1 BEKTOpBI




YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Maremaruka. ['eomerpust; 10 kiacc. yrimybnennoe ooyuenne Mep3msik AL,
Homuposckuii JI.A., [Tonskos B.M.; nox penakuueii [logonsckoro B.E.
OO111ecTBO ¢ OTpaHUUEHHOM OTBETCTBEHHOCTHIO M3 IaTeNbCKMil LIEHTP
«BEHTAHA-I'PA®»; AkiimonepHoe 0611ecTBo «M3narenscTBo
«IIpocsemieHue»

» Maremaruka. ['eometpust; 11 knacc. yriayonennoe ooyuenue Mepamsik A.T .,
Homuposckuii [I.A., ITonskoB B.M.; nox penakuueii [Tononsckoro B.E.
OO6111eCTBO C OTPAaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-T'PA®»; AkumonepHoe 0011ecTBo «M31arenscTBo

«IIpocBemieHne»

METOINYECKHUE MATEPUAJIBI IJI5S1 YYUTEJIA

https://myschool.eduprosvet.ru

https://so.11klasov.net/10-klass

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

https://so.11klasov.net/10-klass/

https://math100.ru/geometrial0-11/

https://myschool.eduprosvet.ru/



https://myschool.eduprosvet.ru/
https://so.11klasov.net/10-klass
https://so.11klasov.net/10-klass/
https://math100.ru/geometria10-11/
https://myschool.eduprosvet.ru/

