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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpus siBisieTcst OAHUM U3 0A30BBIX KYPCOB HAa YPOBHE CPEIHETO OOIIETo
oOpa3oBaHusl, Tak Kak oOecre4rMBaeT BO3MOXHOCTh HW3YUYCHHs] JAUCIUILUIUH
€CTECTBCHHO-HAYUYHOW HAMPABICHHOCTH U MPEIMETOB TYMAaHUTApPHOIO IUKIIA.
[TockonbKy JO0THYECKOE MBIIUICHUE, POopMHUpYyEMOE MPU U3YUYCHUH O00YyUYaIOIIUMUCS
MOHSATUUHBIX OCHOB TEOMETPHH, IIPU 10KA3ATEIHCTBE TEOPEM U MTOCTPOCHUH IIEMTOYKH
JIOTUYECKUX YTBEPXKJICHUHN TIPHU PEIICHUN T€OMETPUUECKUX 3aJ1au, YMEHUE BbIJIBUTATh
U OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS TMPU PEIICHUH 3ajad
€CTEeCTBEHHO-HAYYHOT'O IIMKJIa, B YACTHOCTH (PU3UUYECKUX 3a]1a4.

Ilenb ocBoeHusi mporpaMmbl ydeOHOro Kypca «['eomeTpusi» Ha yriayoJI€HHOM
YPOBHE — pa3BUTHE WHIUBHUAYAIBHBIX CIIOCOOHOCTEH OOYydYarolmUXCs MPU U3YyUYCHHUU
FEOMETPUHM, KaK COCTABJSIIONIEH TpeaMeTHOM  oOmactu «MaremMaTtuka W
uH(opMaTuKa» 4epe3 o0ecreueHne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
0oJiee TIIyOOKHMX T€OMETPUUYECKUX 3HAHUW U JICHCTBUMN, CTICM(PUIHBIX T€OMETPUH, U
HEOOXOAUMBIX ISl YCIICITHOTO TPO(eCCHOHAIBHOTO 00pa30BaHMsI, CBSI3aHHOTO C
UCITOJIb30BAaHMEM MaTEMaTHKH.

[IpuopuTeTHRIMU 3aa4aMu  Kypca TE€OMETpUM Ha YIIyOJIEHHOM YpPOBHE,
PACHIUPSIOIINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacliMpeHue MPEACTABICHUS O T€OMETPUM KaK YacTH MHUPOBOW KYJIbTYpbl U
dbopmMupoBaHuE OCO3HAHHS B3aUMOCBS3U T€OMETPUHU C OKPY)KAIOIIUM MUPOM;

dbopMupoBaHUE TPEJCTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEHIIINX MATEMAaTHYECKUX MOJCIAX, IO3BOJISIIOIIMX OINKMCHIBaTh M H3Yy4daTh
pas3HbIe SIBJICHUS OKPY’KAIOUIEr0 MUpa, 3HAHWE MOHSITUHHOIrO ammapara Mo pasieny
«CrepeomeTpus» yueOHOIo Kypca reOMeTpHUH;

dbopMupoBaHuEe YMEHHS BJIaJCTh OCHOBHBIMH MOHATUSIMHU O TIPOCTPAHCTBEHHBIX
durypax M UX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (HOPMY]I M YMEHHE HX
MPUMEHATh, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOIUTh HECTAHAAPTHBIE CIOCOOBI
pelIeHus 3a1ay;

dbopMupoBaHUE YMEHHS pacliO3HABaTh HA YEpPTEkKax, MOJCISAX M B pEalbHOM
MHPE MHOTOTPAHHUKH U TE€Jia BPAIllCHUs, KOHCTPYHPOBATH T€OMETPUUECKUE MOJIEIH;

dbopMHUpOBaHUE TOHWMAHHS BO3MOKHOCTH aKCHOMATHYECKOTO TOCTPOCHUS
MaTeMaTH4YeCKUX TeOopuid, (GopMHpOBaHHWE TOHMMAHUS POJM AKCHOMATHKH TIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE YMEHHUS BIQJACTh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pellIeHUs], YMEHUS WX MPUMEHATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYKJICHUS B XOJIe
pelIeHns CTEPeOMETPUUECKUX 3aJad4 M 3a7ad C MPAKTHUYECKUM COJICpIKAHUEM,
dbopMupoBaHuE TIPEACTABICHUS 0 HEOOXOMMOCTH J0Ka3aTeIbCTB P 00OCHOBAHUU
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MaTEeMaTUYCCKUX YTBEPKICHUA W POJIM aKCHOMATHKH B MPOBEICHUH JCTYKTHBHBIX
pacCyXIeHUM;

pa3BUTHE W  COBEPIICHCTBOBAHWE WHTEIUICKTYaIbHBIX M  TBOPYECKHX
crocoOHOCTe O0ydYaromuxcs, MO3HABATEILHON aKTUBHOCTH, HUCCIEAOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dopmupoBanue (GYHKIHOHATHBHOW T'PAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMCHHS pAaclO3HABaTh TMPOSBIICHHUS TEOMETPUUYECKHX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEANbHBIX >KH3HEHHBIX CHTYaIlUAX W TMPU H3YYCHUH IAPYTHX
y4eOHBIX  MPEAMETOB, TPOSBICHUS  3aBUCUMOCTCH HW  3aKOHOMEPHOCTCH,
MOJICITMPOBAHMSI pPEATbHBIX CHUTYyallMi, WCCICIOBAaHUS TIOCTPOCHHBIX MOJICIIEH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICPKATECIBHBIMU JTUHUSAMH Y4eOHOTO Kypca «['eomerpusi» B 10—
11 kmaccax sBasitores: «IIpsiMble U TIJIOCKOCTH B TIPOCTPAHCTBE», « MHOTOTPaHHUKH,
«Tena Bpamenus», «BekTOopbl W KOOpPAWMHATHI B IMPOCTPAHCTBE», «JIBYDKCHHS B
IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHSTHSIMMU», PEJICBAHTHBIMU I€OMETPHH Ha yriayO0iaEHHOM ypoBHE oOyueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJCP)KATCIBHBIM JIMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKMX  YMEHHH  pacmlpeieiseTcss HEe  TOJIbKO IO
coJlepKaTeNIbHbIM JIMHUSM, HO W 1O rojgam oOyuenusi. ConepikaHue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ysibTartaMm ocBoeHUst denepanbHOil paboueit
IPOrpaMMBbl, PpAacCTpefeNEHHBIM M0 TrojJaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPHUHIMMHAIBHBIM BOIMpOcaM OOydaromimecs
oOpamaiuch  HEOJHOKpaTHO. OTO  TMO3BOJSET  OPraHW30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMHU TOHATHSAMHU M HaBBIKAMHU TOCIEIOBATEIBHO M IMOCTYIMATEIbHO, C
COOJI0/IEHNEM TPHUHIIUIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPE/ICTABICHUN 00yUYalOMUXCsl, PACIIUPAS U yIiyossis eg,
o0pa3ysi IPOYHbIE MHOXKECTBEHHBIEC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath  ycioBus s guddepeHnmanuu  o0OydeHHS,  TOCTPOCHUS
WHIUBUIYaTbHBIX 00pa30BaTEIBHBIX MIPOTpaMM, 00ECTICUnTh YTIyOIEHHOE N3yUeHUE
TeOMETPHUU KaK COCTaBIAOINICH yueOHOro peameTa «MaTemaTukay;

MOJIFCOTOBUTH OOYYAIONIUXCS K MPOJIODKCHUIO U3YYCHHUSI MATEMATUKHU C YIETOM
BbIOOpa Oynymiedt mpodeccun, obecrieunBas NMPEEMCTBEHHOCTh MEXKAY OOIIMM U
mpodeccoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenune yueOHOro kypca «['eomerpusi» Ha yriayOJ€HHOM ypOBHE
orBogutcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Hegemo), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

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 TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuielbHble W CKpeluBaromuecs mnpsiMble. [Ipu3HaKku CKpelUBaOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWMCTBa IMapajuIeIbHOTO NPOCKTUpOBaHUA. M300pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAaHCTBEHHbIE (PUTYypbl Ha IJIOCKOCTH: TETpa’lp, MapajuieNenune,
IIOCTPOECHUE CEUECHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
IPU3HAK TMEPHEHAUKYJSIPHOCTH NPSIMOW M IUIOCKOCTH, TEOpeMa O NPsAMOU
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSIPHOCTH  JABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpsAMOYTOJBHBIM — NApajuleNieNUIe] W €ro  CBOMCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel



[IPaBWIBHOM mnupaMuibl. IIpaBuiibHbIE MHOIOTpAaHHUKM: NpPAaBUJIbHASA NpU3Ma U
[IpaBWIbHAs IHMpPAaMUIA, [IpaBUJIbHAsA TPEYroibHAs IHUpPaMUIa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeactaBieHne o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCADIP.

Bbrunciienne 31€MEHTOB MHOTOIPAHHMKOB: pE&Opa, JuaroHaiad, YIJbl.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPAMMIbI,
Teopema O IUIOIAAN YCEUEHHOW MUPAMU/IBI.

Cummerpuss B NOPOCTPAHCTBE. DIJIEMEHTHI CHUMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
nUpaMubl.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOU BEKTOpP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
gucyio. CBOMCTBA CI0KEHUs BEKTOpOB. CBONCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
IlonsATHe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[ToHATHA: WHWIMHAPUYECKAs IMOBEPXHOCTh, KOHHWYECKAash IOBEPXHOCTH,
chepuueckasi TOBEPXHOCTb, oOOpasyloniue moBepxHocTeld. Tenma BpalieHwHs:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepbl u
nrapa.

O6béMm. OcHoBHBIE CcBoOWcTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MAPaMHIbl U KoHyca. OO0BEM mapa W mapoBOTO
CerMeHTa.



KomOunanuu Ten BpalieHuss U MHOTorpaHHukoB. [lpu3sma, BhnucaHHasi B
UWIMHAP, ONHMCAHHAs OKoJo uuiauHapa. llepeceyenwe cdepsl u 1mapa ¢
mwiockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHHUK WA TEJO
BpalleHUs.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMIaaAb chepbl U € 4JacTei.
[Togobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAZACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIllCHUs: CEUCHUS IMIHH/IPA
(mapayienbHO M NEPHEHAMKYJISAPHO OCH), CEYeHHs KOHyca (MapasuiesbHble
OCHOBAHUIO U TIPOXOASAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MepeHoca
CEKYILEH MITIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omepanuu  Haa  BeKTopamMu. BekTopHOe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 6asucy. KoopAMHATHO-BEKTOPHBIM METOJ NpPHU PEIIEHHMH T'€OMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEGHWH. Buasl JBWXKEHUHN: TapaulelbHBIA TEpPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus momoous. [Ipsmas u cdepa Diinepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YyJaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTH4€CKOU IITKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO0 MOBEICHHUS, CBA3AHHOIO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, pacCyKJACHUN, BOCIPUUMYHBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHMTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

FOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTU TPYJOIIO0Us, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLUATIBHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHA W 3HAYUMOCTH ISl PA3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE SI3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE yYeOHbIe 1eiiCTBUSA

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IICHNS U CPaBHEHMSI, KPUTEPUHU TIPOBOAUMOTO aHAIIN3a;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpeiaratb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeJaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITEILHO J0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;



BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh  Haubolee MOAXOMAIUM C  y4E€TOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABJIMBATh UCKOMOE M JaHHOE, (OpPMHPOBATH TUIOTE3y, APIrYMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOATENBHO (POpMYNHpPOBaThH O000OIIEHHUS M BBIBOJBI MO pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JIJIsl pEUICHUA 3aa4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXXIAaeMOW TEMBI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nayanora, oOHapyXHMBaThb Pa3jIUyHde U CXOJICTBO TO3HUIIUM, B KOPPEKTHOH (dopMme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,



MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBbIe YHHBepPCAJIbHbIE YUeOHbIE 1elCTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIiecca M Pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a/1a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTh NMPHU PEIICHUH 3aJ1a4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH IPUIHHBI
TOCTY)KCHUS WM HEAOCTH)KCHHUS PE3yNbTAaTOB ACSATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pelIeHHW YYeOHBIX 3ajJad, MNPUHUMATH eI COBMECTHOMN
JCSATENFHOCTH, TUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHON pabOThI, paclpeacisiTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT pabdoThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYpMBbI» W WHBIE), BBHINOJIHATH CBOI YacTh pabOTBl U
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAHJbI, OIEHUBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSATHSIMHU CTEPEOMETPUU TIPH
pPELICHUH 3a7a4 U IIPOBEICHUN MATEMATHUYECKUX PACCYKICHUN;

e TNPUMEHATH AKCHOMBI CTEPEOMETPHUM M CIEACTBUS W3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3aaY;
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KIAaCCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMEpPHPOBATh TMOHATHUSMH, CBSI3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXKIYy NPAMON U
TUIOCKOCTHIO;

CBOOOIHO OMIEPUPOBATH MOHATHIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;
CBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (TpU3Ma,
NUpaMUIa, MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCHQUIMPOBaTh ~ MHOTOTPAHHWUKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJ1accu(puKaIuy;

CBOOOIHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJTHATD napasuieiIbHoe, [IEHTPaJIbHOE u OpPTOTOHATBHOE
NPOCKTUPOBaHNE (QUTYp Ha TIOCKOCTH, BBHITIOIHIATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

CTPOHTH CEUYCHHsI MHOTOTPAHHUKOB Pa3TMYHBIMH METOJAMH, BBITIONHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTP,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypsr;

CBOOOJTHO OIEpPUPOBATH MOHSITHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemiath 3aJadyd Ha J0Ka3aTeIhCTBO MATEeMAaTHUYECKUX OTHOUICHUN W
HaXO0XKJIEHUE TE€OMETPUUYECKUX BEJIMYHMH, NMPUMEHSS H3BECTHBIE METObI
IpU peUIeHUH MAaTeMaTHYECKUX 3a]1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh TMPOCTEUIINE MPOrpaMMHBIE CpEeACTBa M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJICKaTh, NPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HHOOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, MpeICTaBICHHYIO Ha
YepTexax U pUCYHKaX;

NPUMEHSTh TONYYCHHBIE 3HAHWA Ha TPAKTUKE: CpPaBHUBATh U
aHAM3UPOBATH peajbHBIC CUTYallUd, MPUMEHATh W3yYEHHBIC TOHSTHS B
mpolecce TMOMCKAa peHIeHHs MaTeMaTHuecKd CchOpMyIHPOBaHHON
npo0OJieMbl, MOJAETUPOBATh peallbHble CUTyallMd Ha SI3bIKE TE€OMETPHH,
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HCCIIEN0BATh IOCTPOCHHBIE MOJEIU C HUCIOJb30BAHUEM TI'€OMETPUUYECKUX
MOHSATUN W TEOpeM, ammapara ainreOpbl, pelarh MPakTUUYECKUE 3a/auu,
CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUYECKUX BEIIUYNH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHUA TE€OMETPUMU Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .

K xoniy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKON U c(hepudeckol MNOBEPXHOCTSIMHU, OOBACHIATH CIOCOOBI
NOJIyYEHHUS;

OIEepUPOBATH MOHATUAMHM, CBSI3aHHBIMH C TEJIaMH BpPAILEHUS: IUIHHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpallleHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PACIoyioKeHue chephl U MIOCKOCTH;
BBIUUCISTh BEJIIMYMHBI DJIEMEHTOB MHOTOTPAHHHKOB M TEJl BpalleHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHWs] ¥ MHOTOIPAaHHUKOB: MHOTOIPAHHUK, BIIMCAHHBIA B cdepy U
OMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpalllCHHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YEPTEeKH M3 PUCYHKOB IMPOCTBIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MpPeoOpa3oBbIBATH HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

CcBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD ONEpaIiy HaJl BEKTOPAMH,

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;
peliaTe reOMETPUYECKHE 3a/1a4l Ha BBIYUCIICHHUE YTJIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSIHUM OT TOYKHM JO IUIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1A MPU PEIIECHUH;
CBOOOIHO ONEpUPOBAaTh TOHATUSAMH, CBSI3aHHBIMU C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;
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BBITIOJIHSITh M300paKEHHS] MHOTOTPAHHMKOB M TeJd BpalleHUs IIpU
napajyieIbHOM — TEpPeHOCe, LEHTPAIbHOW CHUMMETPUH, 3€pPKaIbHOU
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MO00US;
CTPOUTH CEUYEHHUS MHOTOIPAaHHUKOB U TEJI BpAIEHUS: CEYCHUs IUINHIpA
(mapanienbHO U MEPIeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (Mapasuie/ibHbIe
OCHOBAHUIO M TIPOXOJISIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METO/Abl TMOCTPOCHUSI CEUYEHUH: METOJ CIEJ0B, METO]
BHYTPEHHET0 MPOSKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEeH IIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh Te€OMETpUUecKrue (akThl IS PEIHICHUS CTEPEOMETPUUECKUX
3a/ay, MpeAnoaraloiiMX HECKOJIbKO IIaroB pEeIIeHUs, €CIH YCIOBUS
IPUMEHEHHMS 3a]1aHbl B IBHOW U HESABHOU dopme;

pemath 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMaTUYECKHUX OTHOIIEHUNW U
HAXOXJICHHE T€OMETPUUYECKUX BEITMYHH;

MPUMEHATH MPOTPAMMHBIC CPEJCTBA U DJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHUCTEMBI TIPU PEIICHUU CTEPECOMETPUIECCKUX 3a/1a4;

NPUMEHATh  TIOJIydEeHHbIE  3HAHUS  HAa  TPAKTUKE:  CpPaBHUBAThH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIC CUTYAIlUH, IPUMEHSITh N3YUCHHBIE
NOHSTHS, TEOpPEMbl, CBOMCTBA B TMpollecce TOHWCKAa  pelIeHus
MaTEMaTUYEeCKH  CPOPMYIMPOBAHHONW  TPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CUTyallud Ha S3bIKE T€OMETPUM, HCCIIENO0BaTh MOCTPOCHHBIE
MOJIENTM C UCIIOJIb30BAHHUEM T'€OMETPUUYECKUX TOHATUA UM TEOpEeM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XJACHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh TIPEICTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpobHbie
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBenenune B ctepeoMeTpuio 16 1 https://resh.edu.ru/
B
5 3aMMHOE PACIIOJIOKEHHE MPSIMBIX B 10 httos://resh.edu.ru/
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B 13 1 httos://resh.edu.ru/
MIPOCTPAHCTBE
IT
4 epHeHHmfyMpHOCTB MpAMBIX I 21 1 https://resh.edu.ru/
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1 https://resh.edu.ru/
MHororpaHHuKu 9 1 https://resh.edu.ru/
BekTops! B mpocTpaHcTBE 12 https://resh.edu.ru/
8 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHs 5 1 httos://math-ege.sdamaia.ru/
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/

11 KVIACC

KoauuecTBo yacoB
HaumeHoBaHuUe pa3iejioB H TeM DJieKTpOHHbBIE (IIH(poBbHIE)
Ne i/ KonTtpoJbHbie
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbI
1 Ananutuyeckas FeoMeTpHst 15 1 https://resh.edu.ru/
I1
2 OBTOpEHHE, O606HICHI:IC 1 15 1 https://resh.edu.ru/
cucreMartusanus 3HaHUUu
3 O0BEM MHOTOTpAaHHUKA 17 1 https://resh.edu.ru/
Tena BpamieHus 24 1 https://resh.edu.ru/
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1 httos://resh.edu.ru/
KPYTIIBIX TEI
6 JIB>xeHust 5 1 https://resh.edu.ru/
I1 000
7 OBTOPEHHE, 000 merUIe 1 17 2 https://math-ege.sdamgia.ru/
cUCTEeMaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

[ara usyyenus

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUYKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[MonsiTus: MepeceKaronmecs MmIOCKOCTH,
TIepeCceKaroIINecs psMasi ¥ IIOCKOCTB;
MOJTyITPOCTPAHCTBO

MHuororpaHHuKu, U300pa>keHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYLIECTBYIOIIUX 00BEKTOB

AKXCHUOMEI CTCPCOMCTPHUHU U IICPBLIC
CIICACTBHA U3 HUX

AKXCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CIICACTBHA U3 HUX

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX. Cnoco0Obl 3aJaHusd
NpsAMBIX U ILIOCKOCTEHN B MMPpOCTPAHCTBC.
O06o3HauYeHUS MPAMBIX U IUIOCKOCTEM
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N300pakenue ceueHuil mupaMuipl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJIAT YEPE3 UX
peopa. M3o0pakeHHE TIepeceUCHIS
ITOJTy4EHHBIX IIJIOCKOCTEN.
PackpamBanue NoCTpOEHHBIX CEYEHUN
Pa3HbIMU LIBETAMU

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Uepe3 UX
pé6pa. N3ob0paxenune nepeceueHust
MTOJTY4EHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUIN
Pa3HbIMH LIBETAMHU

10

Merto crieoB AJis MOCTPOCHHS CEUCHUMN.
CBolicTBa epeceyeHril MPSIMbIX U
IIJIOCKOCTEMN

11

Merton cnenoB sl MOCTPOEHUS CEUCHUM.
CBolicTBa epeceyeHril MPSIMbIX U
IIOCKOCTEH

12

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

13

[TocTpoenue ceuenuii B nupamuje, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEW U 3alKUCh 11aroB
IIOCTPOCHHUS

14

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANIBHBIX 0Tpe3kax. [Togodue
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TPEYroJIbHUKOB

15

[ToBTopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pazButus
IJIAHUMETPUU U CTEPEOMETPUHU

16

KoHnTponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

17

B3anMHOE€ pacnoiokeHue npsIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaronuxcs
npsMbIxX. [lapannensHble npsMble B
MIPOCTPAHCTBE

18

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Tpu3Haku ckpenuBaromuxcs
npsMbIx. [lapannensHble npsmble B
IIPOCTPAHCTBE

19

Teopema o cylecTBOBaHUHM U
€MHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JTAHHOW MPSIMOH, IPOXOAAIIEH Yepes
TOYKY IMPOCTPAHCTBA U HE JIeXKaIeh Ha
JTaHHOU mpsiMoit. JleMMa o mepeceueHun
MapajuIeIbHbIX MPSMBIX TIOCKOCTHIO

20

Teopema o cymecTBoBaHUH U
€IMHCTBEHHOCTH NPSAMOM NapaljeIbHON
JAHHOM MPAMOM, IPOXOASILEH Uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKalIeH Ha
JaHHOM mpsMoil. JIlemMa o niepeceueHnn
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napaJlJICJIbHBIX ITPAMBIX INIOCKOCTBIO

21

[TapamtensHOCTB TpeX NpsAMBIX. Teopema
0 TPEX MapajuleNIbHbIX NpAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

22

[TapamrenpHOCTB TpeX NpsAMBIX. Teopema
0 TPEX MapaJuleNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

23

[TapannenpsHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICIHLHOTO
npoekTupoBanus. M3o0paxkeHne pa3HbIx
¢buryp B napauienbHONH IPOEKINN

24

[enTpanbsHas mpoekuus. Yroi ¢
COHANpPaBJICHHBIMA CTOPOHAMHM. YTOJI
MEX]ly IPSIMBIMU

25

3azayy Ha TOKa3aTeILCTBO U
HCCIEI0BaHNE, CBI3aHHEIE C
PacIoI0KEHHEM TIPSIMBIX B IPOCTPAHCTBE

26

3azlaq1/1 Ha A0Ka3aTCJIbCTBO U
HUCCICIJOBaHUEC, CBA3aHHBIC C
PaCIIOJIOXKEHHUEM IIPAMBIX B ITPOCTPAHCTBE

27

[TonsTHs: mapamienbHOCTh IPSIMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3nak
MapayuiebHOCTH MPSMOM U TIIIOCKOCTH.
CBoiicTBa napaJiIeIbHOCTH MPSAMOHN U
MIJIOCKOCTH

28

FGOMeTpI/ILIeCKI/IC 3aJa4 Ha BBIYUCIICHUC
1 10Ka3aTCJIbCTBO, CBA3aHHBIC C
MapaJllICJIbHOCTBIO IMMPAMBIX U IUIOCKOCTEM
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B IIPOCTPAHCTBE

29

ITocTpoenue cedeHus, MPOXOAIEro
yepe3 JaHHYIO MPSIMYIO Ha YEPTEeKeE U
MapaJUIEIBbHOIO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

30

[TapannenpHas npoeKuus, IPUMEHEHUE
JUI IOCTPOECHUSI CEYCHUH KyOa 1
napauienenumnena. CBoicTBa
napajuieJienune1a u Ipu3Mbl

31

[TapannensHblie mockoctu. [lpusHaku
MapajuiebHOCTH JBYX IJIOCKOCTEM

32

TeopeMa o mapaieIbHOCTH U
CAMHCTBEHHOCTH ITNIOCKOCTH, HpOXO)ISIH.[Gﬁ
yepe3 TOUKY, He MPUHAAISKAIYI0 JaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

33

CBolicTBa napauiesIbHbIX MJIOCKOCTEM: O
MapajuIeIbHOCTH MPSMBIX MepecedeHus
MIpH MePECeUEHUN ABYX MapaljiesIbHbIX
IJIOCKOCTEHN TpeThen

34

CBoiicTBa mapaJlIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NmapasuieIbHbIX MPSIMBbIX,
3aKITIOUEHHBIX MEX]TY MapalieIbHBIMU
IJIOCKOCTSIMU; O MIePEeCceUeHUH MPAMOii C
JBYMsI TAPAILIEIIbHBIMU TIOCKOCTSIMH

35

[ToBTOpenue: Teopema [udaropa Ha
IJIOCKOCTH

36

HOBTOpeHI/ICZ TPUTOHOMETPUS
IpAMOYT'OJIbHOTO TPCYT'OJIbHHUKA
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37

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuielenune1a

38

Borunicnenue 1iamH oTpe3koB B KyOe U
MIPSIMOYTOJIBHOM I1apajuleeuIe1e

39

KonTtponsHas padora "[lapayienbHOCTh

MPSIMBIX U TJIOCKOCTEHN B IpOCTpaHCTBE"

40

[lepneHUKyYISIPHOCTD NPSAMOU U
mnockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH NPSMOM U
IIJIOCKOCTH

41

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

42

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOALIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH

43

[InockocTu U neprneHAUKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

44

IInockocTtu u MEPICHAUKYIIAPHBIC UM
IIPpsAMBIC B MHOT'OI'PaHHHUKAaxX

45

[leprienauKynsp U HAKJIOHHASL.
[TocTpoenue neprneHAuKyaspa u3 TOUKU
Ha MPsAMYIO

46

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHuKyispa u3 TOUKU
Ha MPsAMYIO

22




Teopema o0 TpEX nepHEHAUKYIAPAX

47
(mpsimast u oOpaTHast)
48 Teopema o TpEX nepHeHANKYIApax
(mpsimast u oOpaTHast)
49 Yron Mmexay CKpelBatoIIMUCS
MPSIMBIMU
[Touck meprneHIuKYISIPHBIX TPSIMBIX C
50 MTOMOTIIBIO IEPIICHANKYIISIPHBIX
IIJIOCKOCTEMN
o1 OpTtoroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpU3MBl,
52 MPaBUWIILHON TUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummMeTpus B MPOCTPAHCTBE
53 OTHOCHUTEIBHO MIockocTu. [lnockoctu
CUMMETpUN B MHOIOTPaHHUKAX
54 [Ipu3Hak neprneHauKyIIpHOCTH PSIMON U
IJIOCKOCTH KaK CIIE€CTBUE CUMMETPUN
55 [IpaBusIbHBIE MHOTOTPAHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH
56 IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOUYKHU J0 INIOCKOCTH
[TocTpoenue ceuenwuii Kyoa, MPU3MBI,
57 MPaBUJILHON NUPaMU/Ibl C TOMOUIbIO
OPTOTOHAJILHOM MPOEKIINU
CriocoObl OMTYCTUTH MEPIIEHINKYISPHI:
58 CUMMETpHS, CABUT TOUYKH I10

NapajuieJIbHON IPSAMOU
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59

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

60

KonTtponsnas pabora
"[lepneHIMKYISIPHOCTD NPSAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

61

[ToBTOpEHME: yroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

62

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

63

FCOMeTpI/I‘-IeCKI/Ie METO/bI BEIYHCIICHUA

yriia MeX]ly MPSIMBIMH B MHOTOTpaHHUKAX

64

JByrpanHubiii yroj. CBONCTBO JIMHEMHBIX
YTJI0B ABYTPAHHOTO Yriia

65

[TepnieHUKYIISIpHBIE TITIOCKOCTH.
CBoiiCTBa B3aMIMHO MEPIICHINKYIISIPHBIX
IJIOCKOCTEN

66

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTEN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

67

[IpsiMoyrombHbII Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA MIPSIMOYTOJIBHOTO
napasJiesienumnena

68

TeopeMa 0 AUaroHaJii npsMoyroJibHOTO
Iapajujiejacnuieaa u CJICACTBUC U3 Hee
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69

CrepeomMeTpuiecKue U MpUKIaIHbIC
3aJla4M, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IIJIOCKOCTHU

70

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

71

[Tapa mapaynenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

72

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 TNIOCKOCTH

73

Brruncnenue paccTosHAN MEX Ty
CKPEIIHBAIOIIUMHUCS MIPSIMBIMHU C
MTOMOIIBIO NEPIICHIUKYIIIPHON IIIOCKOCTH

74

TpéxrpanHblil yroJi, HEpaBEHCTBA JIA
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

75

DneMeHTHI C(hepUIEeCKO reOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

76

KonTponsnas pabota "Yrisl u
paccrosiHus"

77

CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK
M €ro 3JIeMeHTHI"

78

[upamupa. Buasl nupamun. [IpasunbHas
nupamuja

79

[Iupamupa. Buasl nupamun. [IpasunbHas
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nupamuaa

[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

80 1
[IpaBunbHas npusma

81 [Ipusma. IIpsmas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

82 [IpssMot mapaienenunen, 1
MPSIMOYTOJIBHBIH MapajuIeNenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBunbHbIE U TOTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KounTtponbHas pabora "MHororpaHHUKH" 1

86 [lonsiTne BexTOpa Ha MIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio nmapasnienenunena 1

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

91 BEKTOPOB, HE JISKAIINUX B OJTHOU 1
IJIOCKOCTH

92 CkansipHO€ pou3BeICHUE 1

93 Brruucnenue yria Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3anauu ¢ BEKTOpaMu

95 IIpocreiimme 3anaun ¢ BEKTOpaMu
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96 [IpocTeiimue 3a1aun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
98 O06o01IeHre U cHCTeMaTH3alus 3HaHU ! 1
99 OO6o01IeHre U cuCTeMaTH3alus 3HaHU ! 1
100 HroroBast KOHTpOJbHAS padoTa 1
101 O06001IeHe U CUCTEMAaTHU3aIUs 3HAHUMA 1
102 O06001IeHe U CUCTEMAaTHU3aIUs 3HAHUMA 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102
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11 KVIACC

KoaudecTBo 4acoB

Ne n/m Tema ypoka KontpoabHbie Jara uzydyenusi
Beero padoThI

[ToBTopenue tems! "KoopauHatsl

1 BEKTOpA Ha MJIOCKOCTH U B 1
npocrpaHcTee”

9 [ToBTOopenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"

3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"

4 [ToBTOpeHue Temsl "YpaBHEHNE IPSIMOI, 1
MPOXOSIIEH Yepe3 ABE TOUKH"

5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax

6 VYpaBHEHHE ILIOCKOCTH, HOPMAJIb, 1
YpaBHEHUE IJIOCKOCTH B OTpE3Kax

7 BekTopHoe npousBeneHue 1

8 JIuHeitHbIe HEpaBEHCTBA, JIMHEMHOE 1
[IPOrpaMMUPOBAHUE

9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
MIPOrpaMMUPOBAHUE

10 AHanuTH4YeCKue METObl pacyéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX

1 AHanuTHYECKUE METOBI pacuéTa yria 1

MCKAY IIIOCKOCTSAAMH B MHOTOI'PaAaHHUKAX
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@opmyita pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPJIMHATAX

13 HaxoxaeHne paccTosHUN OT TOYKH 10
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosSTHUN OT TOYKH 10
IJIOCKOCTH B MPABUILHOU TUPAMH/IE

15 KontponbHas paborta "Ananutuyeckas
reoMerpus"

16 CeyeHHs] MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CeyeHHsI MHOTOTPAHHHUKOB: METO/T
CIIEJIOB
CeyeHMs] MHOTOT'PAHHHUKOB: CTaHAApTHBIC

18 MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble NPsSIMbIE U TIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenpHblie NPsSMBbIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHble NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITIMUCS
MPSIMBIMH
[lepnieniuKynsApHbIE MIPSMBIC U

29 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEPIEeHIUKYISAPHBIX TIIOCKOCTEH 1
MPSIMBIX, CHAMMETPHUH MHOTOT'PAaHHUKOB

23 [lepnieHIuKyNApHBIC IPSMBIC U

TUIOCKOCTH: TeopeMa O Tpex
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NEePIEHIUKYIIApax

24

[lepnieHquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI IS
TIJI0IA IeH, COOOpaKeHUS TI0100MsT

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JIsI
TIJTOTA IeH, COOOPaKEHHUS TI0100MsI

27

[ToBTOpEHME: IOmAAN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTA IeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKECHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOrPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSMOYTOJILHOIO
napaJuiesenuresa

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpuueckue 3a1au, CBI3aHHbIE
¢ 00bEMOM MPSIMOYTOJIBHOTO
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Iapajiiejacnuicaa

34

[Ipuknagueie 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHUEM 00bEMa MPSMOYTOJIBHOTO
napajuiesenunesaa

35

OO0BEM MpsAMOI TPU3MBI

36

CrepeoMeTrpuueckue 3a1au, CBI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPSAMOI
MIPU3MBI

37

[Tpuknaanbie 3a1auu, CBsI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Breruucienne 00bEMOB TeEN ¢ IIOMOIIBIO
omnpenenéHHoro uuTerpana. OopEm
HAaKJIOHHOHN IIPU3MBI

39

Brranciienne 00bEMOB TEIT € TOMOMIBEO
onpenenéHHoro uurerpana. OobpEm
MTUPAMUIBI

40

®dopmyna 00bEMa TUPaAMUIBL.
OTtHomIeHNE 00BEMOB TUPAMHUJL C OOIIIUM
yIII0M

41

dopmyiia 00bEMa TUPaAMUIBL.
OTtHomIeHNE 00BEMOB TUPAMHJL C OOIIUM
yII0M

42

CrepeoMeTrpHuueckue 3aauu, CBI3aHHbIE
¢ 00bEMamMK HAKIIOHHOW TTPU3MBI

43

CrepeoMeTpuiecKue 3a/1auu, CBI3aHHBIE
¢ 00BEMamMH MUpaMUIbI

44

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM HAKIIOHHOM
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IIPU3MBI

[Mpuknanaeie 3anaun mo Teme "OOBEMBI

45 Ten", CBsI3aHHbBIE C 00BEMOM TTUPAMUIBI

46 [Tpumenenne 00bEMOB. Beruncienne
pPacCTOSTHUSA JI0 TUIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHHUKa"
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MTOBEPXHOCTH

49 Hunmuaap. [psmoi KpyroBoi HUIUHAP.
[lnomaae MOBEPXHOCTH MIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromnue
KOHUYECKOU moBepXxHOCTH. KoHyC

51 CedeHue KOHyca IIIOCKOCTHIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3a1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUEHUU HUINHAPA,
KOHYyca

56 CrepeoMeTpHuueckue 3aJ1auu Ha
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JI0Ka3aTesIbCTBO U BEIYUCIICHHUE,
IIOCTPOCHUEM CEUEHUN LUIUHAPA,
KOHYCa

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C

57
MUJIMHAPOM

58 HpI/IKJIaI[HI)Ie 3aJdadyu, CBA3aHHBIC C
MUJIMHAPOM

59 Cdepa u map
[epeceuenwue cdepsl 1 mapa ¢

60 tockocThio. Kacanue mapa u cepsr
TUTOCKOCTHI0. But 1 m300paxkeHne mapa
[epeceuenwue cheprl 1 mapa ¢

61 miockocThio. Kacanue mapa u chepsl
IUTOCKOCTHI0. B 1 m300paxkenue mapa

62 VYpasuenue cheprl. [Tnomanp chepsl u
e€ yacre

63 Cummetpus cdepsl U mapa
CrepeomeTprueckre 3a/1a41 Ha

64 JI0KA3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO chepoil u mapom,
MOCTPOCHUEM UX CEYEHUH TIOCKOCTHIO
CrepeomeTprueckre 3a/1a91 Ha

65 J0Ka3aTeJIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO chepoil u mapom,
MIOCTPOEHUEM UX CEUEHHH MIOCKOCThIO

66 [TpuknagHbie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom

67 [ToBTOpEHUE: OKPY)KHOCTH HA MIIOCKOCTH,
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BBIYHCIICHUS B OKPY>KHOCTH,
CTaHJIapTHBIE TIOI00US

Pazauunsie KOM6I/IHaHI/II/I TCJI BpallCHUA

68 Y MHOTOTPaHHHUKOB

69 3anauu o Teme "Tena U NOBEPXHOCTH
BparieHus"

70 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

71 Kontponsnas padota "Tena u
IIOBEPXHOCTH BpanieHus"

7 O6bém muuHApa. Teopema 06 00bEMe
MPSIMOTO IIAJTUHJIPA
Brruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

73 onpenenéHHoro uurerpana. OobpEm
KOHYCa

74 ITmomamu OOKOBOH U ITOJIHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTprUYECKUE 3a/1a4H, CBA3aHHBIC

75 C BBIYHMCIICHHEM 00BEMOB ITUIIMHIPA,
KOHYCa

76 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Y TUIONIA M TTOBEpXHOCTEH Ten"
O0BEM 1Iapa U MapoOBOTO CEKTOPA.
Teopema 00 00bEme mrapa. [Tnomaas

77 cdepol. CTepeoMeTpuyecKue 3a1auu,

CBSI3aHHBIE C BBIYMCIIEHHEM 00BEMOB
n1apa, IapoBOro CErMEHTa U IIapoBOIo
CEKTOpa
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78

[Mpuknanaeie 3anaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomaapio ceprbl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH MTOBEPXHOCTEH U
00BEMaMU TIOJJOOHBIX TEIT

79

[TogoGHBIE TelIa B TPOCTPAHCTBE.
N3menenue 06bE€Ma npu mo00uu.
CrepeoMeTpHrdecKre 3a/1aud, CBSI3aHHBIC
C BBIYHCIICHHEM 00BEMOB T U
IIJIOIIAJIEH TOBEPXHOCTEN

80

KonTponsnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEN"

81

JIBM>KEHUsI MPOCTPaHCTBA.
OtoOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢duryp. O6mre cBOMCTBA ABMKEHUN

82

Bupl 1BuKeHMIN: TapauienbHbII
MEePEHOC, IICHTPabHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, IOBOPOT BOKPYT
NpAMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

FCOMCTpI/I‘IeCKI/Ie 3a/laud Ha MPUMCHCHUC
JABUIKCHUA

85

KontponbHas padoTa "BekTopsl B
nmpocTpaHcTae”

86

Ob6o6maromiee noroperue 11 noHsTuit
1 MeTo/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEeMAaTU3aLUs 3HAHUM:
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"[TapanienbHOCTh NPSAMBIX U TUIOCKOCTEN
B IpocTpaHcTae”

87

Oo6o6maromee moBroperne 11 moHsTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

88

O6o6mmaromniee noproperue 11 nonsituit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMATHU3aINs 3HAHUH:
"BekTops!l B mpocTpancTse"

89

O6o6maromniee noproperue 11 nonstuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O06BeM MHOTOTpaHHUKA"

90

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3aIsl 3HAHUI:
"O0BbeM MHOTOTpaHHUKA"

91

O6o6matomee nmoBropeHue 11 moHsTHIA
1 METOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIUs 3HAHUIL:
"[Tmomaamn MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

92

Oo6o06matomee nmoBropeHue 11 moHsTHIA
1 MEeTOJIOB Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[1no1maay moBEpXHOCTH U 0OOBEMBI
KpYIJIbIX Ten"
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93

Hrorosas KoHTpoJbHAs padoTa

94

HTorosas KoHTpoJbHAs padoTa

95

[ToBTOpEHUe, 0000MIICHNE U
CHUCTEeMaTU3alUs 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

99

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJjib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
102 HAyKU U €€ poJIb B pa3BUTUU 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Martematuka: anrebpa v Hauajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
I'eometpus, 11 xknacc/ CmupnoB B.A., CmuproBa .M., Ob1ecTBo €
orpann4eHHON 0TBeTCTBEHHOCTHI0 « MOl MHEMO3NHA»

* Maremaruka: ['eometpus, 11 kinacc/ Ilorockyes E.B., 3saBuy JI.1., O0mecTBO
C OrpaHUYEHHOMN OTBETCTBEHHOCTHIO «/JPODA»; AkiinonepHoe oOIECTBO
«3narenscTBo «IIpocBemienne»

* Maremaruka. ['eometpus, 11 xknacc/ Mepzmsik A.I'., Homuposckuii J[.A.,
[TomsikoB B.M.; mon penakuueit [lononsckoro B.E., OGmiecTBo ¢ orpaHnueHHON
oTBeTcTBeHHOCTHIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiinonepHoe
obmectBo «M3marensctBO «IIpocBemienue

* Maremaruka: anre6pa u Hayajaa MaTeMaTUYECKOTO aHaJIN3a, TEOMETPHSI.
I'eomeTpus, 10-11 knaccel/ IToropenos A.B., AknimoHepHoe 0011IeCTBO

«M3parenscTBO «lIpocBemenue

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA
Metonnueckoe mocobue. Matematuka. 10-11 kimacchel yrimyOn€HHBIA ypOBEHD

(2023 1.)
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MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://math-ege.sdamgia.ru/

https://resh.edu.ru/

https://alexlarin.net/
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