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HOACHUTEJIBHASA 3AIIUCKA

['eometpust siBasieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (opMuUpyeMoe  NOpU  U3YUYEHUU
oOy4YaromMMHCS TOHATHUHHBIX OCHOB I'€OMETpPUHU, NIPHU JT0KA3aTEeIbCTBE TEOPEM U
NOCTPOECHHUM LIETIOYKH JIOTHUYECKUX YTBEPKICHUU MPU PEIIEHUH I€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpammel yueOHOro Kypea «I'eomeTpus» Ha yriyO0inEéHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHoM obnactu «MatemMaTruka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs  Oosee TriIyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIEUIHOIO MPO(ECCHOHATBHOIO
00pa30BaHus, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

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

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opMupoBaHue  yMeHHMs ~ BJaJAE€Th ~ OCHOBHBIMHU  TOHATHUSMHU O
MPOCTPAHCTBEHHBIX (GUIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHuEe YMEHHS pacro3HaBaTh HA YEPTEkKax, MOJEISIX U B pEabHOM
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;



dbopMupoBaHue yMmMeHUs BIaAETh METOAAMU JI0KA3aTEIbCTB U AJITOPUTMOB
pelieHus, yMEHUsT UX NPUMEHATb, MPOBOAUTH JOKa3aTEIbHbIE PACCYXICHUS B
X0/ PEIICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPIKAHUEM,
dbopMupoBaHuEe MOPEACTABICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  MPH
000CHOBaHUM MaTeMAaTUYECKUX YTBEPKIACHUM U PO aKCUOMATUKH B MPOBEJICHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE H COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CrOCOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, UHTEpECca K U3yYCHHUIO T€OMETPHUH;

dbopmupoBanue (PyHKIIMOHATBHONW T'PaAaMOTHOCTH, PEJICBAHTHON T'€OMETPHH:
YMEHHUS PAaclo3HaBaTh MPOSIBICHUS TEOMETPUUECKUX TOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYalUSIX W MPU U3YYECHUU JIPYTUX
y4eOHBIX TIPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallul, HCCICIOBAHUS TTOCTPOCHHBIX MOJECNEH,
MHTEPIPETAIIMU TTOTYUYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIbHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomerpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble H  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHuororpanaukny, «Tema  BpameHus», «BekTopel ©  KOOpPAWMHATHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PEJIEBAHTHHIMU T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYEHHs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JTUHUSM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coliep KaTeNIbHbIM JIMHUSIM, HO | 110 rojaMm oOyudenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIAMETHBIM pe3yinbTaTaM OcBoeHus DenepanbHOil pabodeit
IpOrpaMMBbl, paclpeneiaEHHbIM IO TojaM O0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHIIUITHAILHBIM BOIIPOCaM OO0yJaroONIaecs
oOpamiaiuch  HEOJHOKPATHO. OTO  TMO3BOJAET OPraHW30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHSITUSAMM U HaBbIKAMU MOCIE0BATEIBHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIUTIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUYECKHUX MPEJICTABICHUN OOyYarOIIMXCs, PACIIupsisi U yriayOssis
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3nath ycnmoBus s auddepeHuranuu  OOydeHHs,  MOCTPOECHUS
WHJMBUAYaIbHBIX O00pa30BaTEIbHBIX MPOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTABJISIONEH yaeOHOTO penmera «MaTemaTikay;

NOATOTOBUTHh OOYYAIOUIUMXCS K MPOJIOKEHUIO HM3YYEHUST MaTeMaTUKU C
yu€ToM BbIOOpa Oyayiei mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHanbHbIM 00Pa30BAHUEM.
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Ha wuzyuenme yueOHOro kypca «l'eoMerpusi» Ha YIIIyOJIEHHOM YypOBHE
otBoauTcs 204 yaca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IIOCKOCTENW B MPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢duryp B mapajuiesbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMM, yToOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHBbIE (QUTypbl HAa TUIOCKOCTH: TETpadJp, Mapajuiejenunesn,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanbHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, ABYI'DAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB W CHUHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel



[IPaBWIBHOM mnupaMuibl. IIpaBuiibHbIE MHOTIOTpaHHUKM: IPAaBUJIbHASA MpU3Ma U
[IpaBWIbHAs IHMpPAaMUIA, [IpaBUJIbHAsA TPEYroibHAs IHUpPaMUIa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o NpPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JNOAEKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOIAAN YCEUEHHOW MUPAMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
nUpaMubl.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsATHe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MWIMHApPUYECKAss TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha miockoctu. Pa3Béprka munuHapa u konyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u MapoBOTO
CerMeHTa.



KomOunanuu Ten BpalieHuss U MHOTorpaHHukoB. [lpu3sma, BhnucaHHasi B
HWIMHAP, OINHCAaHHAs OKojJo uuiauHApa. Ilepeceyenne cdepbl u mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHUK WIH TEJO
BpalleHUs.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMIaaAb chepbl U € 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IUIOCKOCTH C UCTIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIllCHUs: CEUCHUS IMIHH/IPA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U TIPOXOASAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYCHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEIr0 MPOEKTUPOBAHUS, METO/]| IMepeHoca
CEKYILEH MITIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B rpoctpaHcTBe. KoopauHatsl BekTopa. Paznoxxenue 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,
LHEHTpalbHas CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YTJIYBJAEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCUUCKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHITh MaTEMaTUYECKHE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil npodeccun W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JI0OTNYeCKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUUYEeCKUX 3HAHWM MJig pelieHus 3ajJad B 00JIacTH
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITb TPOCKTHYIO U HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXIy TMOHATUSAMU, (HOPMYITUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIC, €IMHUYHbIC, YaCTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

J€JaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IBI;



BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATENIbCKUH HMHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHu4ecKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIIECHHIA;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

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

BbIOMpaTh MHOOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

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

OLICHUBATH HAJEXKHOCTh uHpopMauu o CaMOCTOSITEJILHO
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, JaBaThb MOSICHEHHUS MO XOJy PEIICHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIIeHUs, COTMOCTABISATh CBOM CYXJACHUS C CYXICHUSIMHU APYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,
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MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMPATh (OpPMAT BBICTYIUIEHHS C Y4YETOM 3ajay
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4E€TOM MMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
crocobaMu CaMOTIPOBEPKH, CAaMOKOHTPOJIS TpoIlecca M pe3ysbTara PEIICHHS
MaTEMaTHYECKOM 3a/1a4u;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH IPUIHHBI
JTOCTY)KCHUS WU HEAOCTHKEHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJIHONH W WHIWBUIYyaTbHOU
paboThl TpU pelIeHHW YYeOHBIX 3ajJad, MNPUHUMATH eI COBMECTHOMN
JCSATENFHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT pabdoThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX dopmax paboThl (00CYykaeHUs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPpMBbI» W WHBIE), BBHIMOJIHITH CBOKO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAHJbI, OIEHUBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aUMOICHCTBHSI.

NNPEIJMETHBIE PE3YJIBTATHI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMU 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 U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMEpPHPOBATh TMOHATHUSMH, CBSI3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXAY MPSAMBIMH B MPOCTPAHCTBE, MEXAY NPIMON H
TUIOCKOCTHIO;

CBOOOIHO OMIEPUPOBATH MOHATHIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;
CBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (MIPU3Ma,
NUpaMUIa, MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCHQUIMPOBaTh ~ MHOTOTPAHHWUKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJ1accu(puKaIuy;

CBOOOJIHO  OMEpUPOBATH MOHITHIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

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

CTPOWTH CEUYCHHsSI MHOTOTPAHHUKOB Pa3TMYHBIMH METOJAMH, BBITOJHATH
(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, LIEHTD,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypsr;

CBOOOJTHO OIEpPUPOBATH TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemiarh 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOIICHUU U
HaXO0XKJIEHUE TE€OMETPUUYECKUX BEJIMYHMH, NMPUMEHSS H3BECTHBIE METObI
IpU pelICHUH MaTeMaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh TMPOCTEUIINE MPOrpaMMHBIE CpEeACTBa M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a]1aY;
U3BJICKaTh, NPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HHOOPMALHUIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTaBICHHYIO Ha
YepTexax U pUCYHKaX;

NPUMEHSTh TONYYCHHBIE 3HAHWA Ha TPAKTUKE: CpPaBHUBATh U
aHAM3UPOBATH peajbHBIC CUTYallUW, MPUMEHATh W3yYEHHBIC TOHSATHUS B
mpolecce TMOMCKAa peHIeHHs MaTeMaTHuecKd CchOpMyIHPOBaHHON
npo0JieMbl, MOJAETUPOBATh peallbHble CUTYyalldd Ha S3BIKE T'€OMETpPUH,
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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 BEJIUYNH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPHUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .

K xoniy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKON U c(hepudyecKkol MNOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHHUS;

ONEepUpPOBATH MOHATUAMHU, CBSI3aHHBIMHU C TEJIAMH BpPALIEHUS: [IMIUHIPOM,
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;
BBIUUCTSITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalleHHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOMHALIMSIMU Tell
BpallleHWs] ¥ MHOTOIPAaHHUKOB: MHOTOIPAHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TILIOCKHE
YEPTEeKH M3 PUCYHKOB IMPOCTBIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHHUS;

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

CcBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD ONEpaAIMU HaJl BEKTOPaAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;
peliaTe reOMETPUYECKHE 3a/1a4l Ha BBIYUCIICHHUE YTJIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICEHHE PACCTOSIHUM OT TOYKM 1O IUIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO METO/1A MPU PEILICHUH;
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
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSAMOI, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUYEHHUS MHOTOIPAaHHUKOB U TEJI BpAIEHUS: CEYCHUs IUINHIpA
(mapanienbHO U MEPIeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (Mapasuie/ibHbIe
OCHOBAHUIO M TIPOXOJISAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHMSI CEUEHUMH: METOJ CIEJ0B, METOA
BHYTPEHHET0 MPOSKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEeH IIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh Te€OMETpUUecKue (akThl IS PEIICHUS CTEPEOMETPUUECCKUX
3a/ay, MpeAnoaraloiiMX HECKOJIbKO IIaroB pEeIIeHUs, €CIH YCIOBUS
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HESABHOU dopme;

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

NPUMEHATH MPOTPAMMHBIE CPEJCTBA U JJICKTPOHHO-KOMMYHUKAITUOHHBIS
CHUCTEMBI TIPU PEIICHUU CTEPECOMETPUIECCKUX 3a/1a4;

NPUMEHATh  TIOJIydEeHHbIE  3HAHUS  HAa  TPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIC CUTYAIlUH, IPUMEHSITh N3YUCHHBIE
NOHSTHS, TEOpPEMbl, CBOMCTBA B TMpollecce TOHWCKAa  pelIeHus
MaTEMaTU4YEeCKH  CPOPMYJIHPOBAHHOW  TPOOJIEMBI,  MOJIETUPOBATH
peanbHbIE CUTyallud Ha S3bIKE T€OMETPUM, HCCIIENO0BaTh MOCTPOCHHBIE
MOJIENTA C UCIOJIb30BAHHUEM T'€OMETPUYECKUX TOHATUA UM TEOpeM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XJACHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh TIPEACTABICHUS 00 OCHOBHBIX JdTalax pPa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponupie | [lpaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneH)ImiynﬂpHOCTL TIPSIMBIX U o5
MJIOCKOCTEHN B POCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KUIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest

1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1

cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1

KPYTJIBIX TE
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5

cUCTeMaTH3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

n/n

Tema ypoka

KoanyecTBo yacoB

Jara usyyenus

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoTsl

IJIaH

paxr

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

OcHoBHbI€E IpaBUJIa U300paKeHUs HA
PHUCYHKE MJIOCKOCTH, apaJlJIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

TlousTis CTCPCOMCTPHHU: TOUKA,
npsiMasi, INOCKOCTh, TIPOCTPAHCTBRO.
OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE IJIOCKOCTH, TTapaJIICTbHBIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

IlonsTHs: MEPECCKAIOIUECA
IIJIIOCKOCTH, MEPECCKAOIINUECA IIpsAMast
1 INIOCKOCTB; IIOJIYIIPOCTPAHCTBO

IlonsaTus: MNEPCCCKAOIMNCCA
INIOCKOCTH, IICPCCCKAIOIIUCCH ITpsAMast
" INIOCKOCTB; OJYIIPOCTPAHCTBO

MHoTrorpaHHHUKH, H300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB

MHororpaHH1KH, H300paxeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX
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¢buryp, HecyIecTBYIOIUX 0ObEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AXCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus n3 HUX. CrocoOnl 3a1aHust
MPSIMBIX Y INIOCKOCTEN B
npocTtpancTBe. OO603HAUCHUSI IPSAMBIX
M TIJIOCKOCTEH

10

N300paxkenue ceueHni mupamMupl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJTy4YeHHBIX
IJI0CKOCTeH. PackpammBanue
MMOCTPOCHHBIX CEYEHUI Pa3HBIMU
LBETaMU

11

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
repeceyeHus MOJTy4eHHBIX
mwiockocteil. PackparmBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU
1BETaMU

12

N300paxkeHne CeueHU TMPaMUIbI,
Ky0a ¥ MPU3MBI, KOTOPBIC TPOXOJISAT
yepes ux péopa. M3o0paxenue
MEePeCeUCHUS MOTyUYSHHBIX

18




IJI0OCKOCTEN. PackpamuBanue
IMOCTPOCHHBIX CEUCHUH pa3sHbIMU
oBE€TaMun

13

N3o0pakenue ceueHuil mupaMupl,
Ky0a ¥ PU3MBbI, KOTOPBIE TPOXOISAT
gyepes ux péopa. M3o0paxenue
NEPECCUCHU MOJTYUYCHHBIX
IJI0CKOCTEN. PackpammuBanue
IIOCTPOCHHBIX CeYeHUH pasHbIMU
nBE€TaMun

14

Merton cneoB sl MOCTPOEHUS
CEUYEeHUN

15

Merton crieoB 1Sl HOCTPOEHUs
ceuenuii. CBOMCTBA MEepECEUCHUI
NPSAMBIX U IIOCKOCTEN

16

Merton crieoB 1Sl HOCTPOSHUS
ceuenuii. CBOMCTBA MEpECEUCHUI
MPSIMBIX U IJIOCKOCTEH

17

[Toctpoenue ceyenuii B nupamu/e,
KyOe 1o TpéM TouKkaM Ha pEopax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aMMch M1aroB MOCTPOCHUS

18

[TocTpoenue ceueHuii B mupaMu/Ie,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aMmch M1aroB MOCTPOCHUS

19

IToctpoenue ceuenuil B nupamue,
KyOe 1o TpéM ToukaMm Ha pébpax.
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CoztaHue BBIHOCHBIX YEPTEKEHN U
3aIUCh IAroB MOCTPOCHUS

20

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM Toukam Ha pEbpax.
Co3zniaHue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

21

[ToBTOopenue nmnanumerpun: Teopema
O MPOMNMOPUHUOHAIIBHBIX OTPE3KaAX.
[Tono6ue TpeyroabHIUKOB

22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHSA TTITAHUMETPHUH H
CTEPEOMETPUHU

23

KonTtponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnosoxeHue npsmbIx B
npoctpaHcTBe. CKpeluBaounecs
npsimeie. [IpusHaku
CKPEILMBAIOIIUXCS MPSMBIX.
[TapannenbHble NpsSIMbIE B
MIPOCTPAHCTBE

25

Teopema o cylecTBOBaHUM U
€MHCTBEHHOCTH IPSIMOM
napajyieIbHON TAaHHOU MPSIMOi,
MPOXOJAIIEH Uepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKaIllel Ha
JAHHOU npsiMou. Jlemma o

20




NEpCCCUCHUH TapPAJUICIIbHBIX MTPSAMBIX
IIIIOCKOCTBIO

26

[TapamiensHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapajIEaIbHBIX
npsMbIX. Teopema o
CKPEILMBAIOIIUXCS PSMBIX

27

[TapannenbHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICIHLHOTO
npoexktupoBanus. M300paxkenue
pa3HbIX (GUTYp B MapayjiebHON
MIPOEKIINU

28

[enTpanbHas mpoekuus. Yroic
COHANpPaBJICHHBIMA CTOPOHAMHM. YTOJI
MEX]ly IPSIMBIMU

29

3azayy Ha TOKa3aTeIbLCTBO U
HCCIEI0BAHNE, CBI3aHHEIE C
PacIoI0KEHUEM TPSIMBIX B
MPOCTPAHCTBE

30

[TonsTUA: napaJuIeTbHOCTh NPSIMOU U
IJIOCKOCTH B mpocTpaHcTse. [IpusHak
MapajuieIbHOCTU MPSAMOU U
mockocTu. CBolicTBa
MapajuiebHOCTH MPSAMOU U
MJI0CKOCTH

31

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
BBIYHCIICHHUEC U JOKa3aTCJILCTBO,
CBA3aHHBIC C TApAJIJICIIBHOCTBIO
NpsAMBIX U IUIOCKOCTEHN B
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IIPOCTPAHCTBE

32

ITocTpoenue cedeHus, IPOXOAIIEro
yepe3 JaHHYIO MPSIMYIO Ha YePTEexKE U
MapaAIIETBHOIO APYTrOM NPsIMOM.
Pacuér oTHOIIEHUI

33

[TapannenpHas npoexkuus,
MNPUMCHCHUC I MOCTPOCHUA
CeueHHi Ky0Oa ¥ mapaJuiesIenuIea.
CaoiicTBa mapajienenuneaa u
IIPU3MBI

34

[TapannensHblie mockoctu. [lpusHaku
MapajuiebHOCTH JBYX IJIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOSIIEH Yepe3 TOUKY, HE
MIPUHAUIEKALYIO JAHHOM INTIOCKOCTH
M CJIEJICTBUA U3 Heé

36

CBolicTBa napasuiesibHbIX
IJIOCKOCTEH: 0 MapauieTbHOCTH
MPSIMBIX TEpeceueHus Mpu
MepeceyeHH JIBYX MapaijiesIbHbIX
IJIOCKOCTEHN TpeThen

37

CBoiicTBa napajuienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napauieNbHbIX TPSIMBIX,
3aKITOYEHHBIX MEXKITY
napajieIbHbIMU IJIOCKOCTSMU; O
MEPECCUCHUH MPSIMOU C TBYMs
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napaJljiICJIbHBIMUA IIJIOCKOCTAMU

38

[ToBTOpenue: reopema [Mugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CpoiicTBa Ky0a U IpsIMOYT0JIbHOTO
napaesenumnena

41

Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIenuIe1e

42

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

43

[TepieHAMKYISAPHOCTD MPSIMOU 1
mwrockocTH. [TpusHak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
MJI0CKOCTH

44

Teopema o cyriecTBOBaHHU U
€IMHCTBEHHOCTH TPSIMOM,
MPOXOIALICH Yyepe3 TOUKY
MIPOCTPAHCTBA U MEPIECHIUKYIIPHON
K IJIOCKOCTH

45

IInockocTu u MEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaxX

46

IInockocTtu n NEPNECHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHAUKyYISAp U HAKIOHHASL.
[TocTpoenue nepneHauKymspa u3
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TOYKH Ha IPSAMYIO

48

[lepnieHiuKyssp 1 HAKJIOHHAS.
[TocTpoenue neprneHuKyspa u3
TOYKH Ha MPSIMYIO

49

Teopema o TpEX nepHeHANKYIApax
(mpsimast 1 oOpaTHast)

50

Teopema o TpEX nepneHANKYIApax
(npsimast u oOpatHast)

51

Yroa Mmexay CKpelBaroIMMUCS
MIPSMBIMH

52

[Tonck neprneHMKyISpHBIX OPSIMBIX C
MIOMOIILIO IEPIIEHINKYIIPHBIX
IJIOCKOCTEN

53

OpToroHajabHOE MPOSKTUPOBAHHE

54

[TocTpoenue ceueHuit Kyoa, MPU3MBI,
MPaBUJILHON MUPaMUbI C TIOMOIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU

55

[TocTpoenue ceuenuii Kyoa, MPU3MBI,
MPaBUJILHON MUPaMUIbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIILHO TJIOCKOCTH.
[Tnockoctu cummeTpuii B
MHOTOTPaHHUKAX

57

[Ipu3Hak nepneHauKyIspHOCTH
MIPSIMON U TUIOCKOCTH KaK CIIEZCTBUE
CUMMETPHH

58

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
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paCCTOSIHI/Iﬁ OT TOYKH OO IINIOCKOCTH

59

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSHUN OT TOYKHU J0 INIOCKOCTH

60

CriocoObI OITyCTHTB
MEPIEeHIUKYIISAPbl: CHMMETPHS, CIBUT
TOYKH 110 NapaJUICIIBHON IPAMOM

61

CaBur no HenapaieabHON IPSIMOH,
W3MEHEHNE PACCTOSHUN

62

KonTponsHas padota "B3aumHoe
PACIIOJIOKEHUEC MTPAMBIX U
IJTOCKOCTEN B MpocTpaHcTBe"

63

[ToBTOpEHUE: YrOa MEXKIY NPSIMBIMU
Ha IUJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBHOM TPEYrOJIbHUKE,
TeopeMa KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

65

FCOMeTpI/ILIeCKI/Ie METObI
BBIYUCIICHHA yIijla MCXKAY IPAMBIMU B
MHOTI'OI'paHHHUKAaX

66

JIByrpanssiii yroj. CBOMCTBO
JMHEHWHBIX YIJI0B JBYIPAHHOI'O yIia

67

HepHeH,Z[I/IKy.]'IHpHHC IIJIOCKOCTH.
CBoiicTBa B3aUMHO
NEPpICHAUKYIIAPHBIX IUIOCKOCTEH

68

[Ipu3Hak neprneHauKyIIpHOCTH
IUIOCKOCTEM; TeOpeEMA O IPSIMOK
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IIEPECEYCHUS IBYX IITIOCKOCTEN
NEPIEHIUKYIIPHBIX TPEThEN
IIJIOCKOCTH

69

[IpsAMOYToIBHBIN MTapauIeIeuIeT;
KyO; U3MEpEeHHs1, CBOHCTBA
IPSIMOYTOJIBHOTO ITapaJuIeIeIuIea

70

Teopema o quaroHau
MPSAMOYTOJIBHOTO MapajijieenuIeia u
CIICJICTBHEC U3 HEE

71

CrepeomMeTpuyeCcKUe U MPUKIIAIHbIE
3a7a4M, CBA3aHHbIEC CO B3aMHBIM
pAacCIOJIOKEHUEM MPSMBIX U
IIJIOCKOCTH

72

[ToBTOpEHUE: CKPEITUBAIOIITUCCS
MpsIMbIC, TTapaJUIeIbHBIC TUIOCKOCTH B
CTaHJIAPTHBIX MHOTOTPaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILUBAIOIIUXCS MPAMBIX,
pacCcTOsIHUE MEXIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

PaccrostHue oT TOUKM J10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

75

Beluncnenue paccTosiHUN MEXIy
CKPEILMBAOIIUMHUCS MTPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIIPHOU
IIJIOCKOCTH

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
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TpeXrpaHHbIX yrios. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JJIs TPEXTPAHHOTO yria

DneMeHTHl chepUIECKON reOMETPHH:

" reoJIe3nYEeCcKue JIMHUU Ha 3emiie

78 KonTtponsHast padota "Yrisl u 1
paccrosHus"

79 Cucremaru3zanus 3HaHUN
"MHOTOTrpaHHUK U €T0 3JeMEHTHI"

80 [MTupamua. Buasl nupamu.
[IpaBunbHas nupamMuia

81 [Ipusma. IIpsimas u HakIOHHAs
npu3Mel. [IpaBunbHas npusma
[Ipsimoit mapamnenenunen,

82 MPSIMOYTOJIBHBIN MapajlieeuIIe],
Ky0

83 Brinykibsie MHOTOrpanHuku. Teopema
Ditnepa
Brinykibie MHOTOrpanHuku. Teopema

84 DOiinepa. [IpaBunbHbIC U
MOJIyPaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonTtponsHas padorta 1
"MHororpaHHuku"

86 [TonsiTHe BeKTOpa HA MIOCKOCTH U B
IIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3nocTh BekTOpOB
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89

[IpaBuio napamienenunena

90 YMHOKEHHE BEKTOpa Ha YHCIIO
Paznoxxenne Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIOKAIIUX B OJTHOM 1
MJIOCKOCTH

92 CkansipHO€ MTPOU3BEICHUE 1

03 Brrurcnenue yriia Mex 1y BEKTOpaMu 1
B IPOCTPAHCTBE

94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1

96 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1

97 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1

98 O606nvleHI/Ie A CUCTEMATU3ALINS 1
3HaHUH

99 O606nvleHI/Ie A CUCTEMATU3ALINS 1
3HaHUH

100 Hrorosas koHTpoJIbHAs paboTa

101 Hrorosas koHTpoJIbHAs paboTa

102 O6o6nvleHI/Ie U CUCTEMAaTU3aLNs 1
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 102 6

I[TPOTPAMME
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11 KUIACC

Jara uzydenus DJIeKTPOHHBbIE
N KonunyecTBo yacos o
0 undposbie
/ Tema ypoka 5 P
mn B Konrpoabubie | IlpakTHyeckue | mJIaH dakr odpasoBaTe/IbHbIE
cero
padoTsI padoThbI pecypchl
[ToBTopenue tems! "KoopauHatsl
1 BEKTOPA Ha MJIOCKOCTH U B 1
npocrpaHcTae”
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
[ToBTOpenue Temsl "Beruncienue
3 yria MeX1y BEKTOpaMH B 1
npocrpancrae"
[ToBTOpenue TeMsl "YpaBHEHHE
4 MPSIMOM, TPOXOIAIIICH Yepe3 ABE 1
TOYKH"
5 VYpaBHEHHE ILTIOCKOCTH, HOPMAJb, 1
YpaBHEHUE IJIOCKOCTH B OTpE3Kax
6 VYpaBHEHHE INIOCKOCTH, HOPMAJb, 1
ypaBHEHHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IPOrpaMMUPOBAHUE
9 WHENHbIE HEPABEHCTBA, JIMHEUHOE 1
J
MIPOrpaMMUPOBAHUE
AIUTUYECKUE METO/IbI pacuéra
10 AH 1
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yrila MeX1y NPSIMBIMHU B
MHOTI'OIPaHHUKAX

AHaTUTHYECKHE METOIbI pacuéTa

11 yrila MeXIy IJIOCKOCTSMH B
MHOTOT'pPaHHUKAX

12 @opMmyita pacCTOSIHUA OT TOYKH J10
IJIOCKOCTU B KOOPAMHATAX

13 HaxoxneHnue paccTosiHul OT TOUKH
710 TIJIOCKOCTH B KyOe
Haxoxnenue paccTositHUN OT TOUKH

14 JI0 TUIOCKOCTH B ITPaBUJIBHOMN
nupamuse

15 KonTtponsHas padorta
"Ananutuyeckas reometTpus”

16 CeueHnss MHOTOTPaHHUKOB:
CTaHJApTHBIE MHOTOIPAaHHUKHU

17 CeueHnss MHOTOTPAaHHUKOB: METOT
CJIE/IOB
CeueHnss MHOTOTPaHHUKOB:

18 CTaHJAapTHBIE MIJIOCKOCTH,
MepecevyeHus NpsIMbIX U
IJIOCKOCTEM

19 [TapannenbHble TpsiIMBIE U
IJIOCKOCTH: NTapaJljIe/IbHbIE CEYEHUS

20 [TapannensHble TpsiIMBIE U
IUIOCKOCTH: PacCU€T OTHOLLIEHUI

21 [TapannensHble TpsIMBIE U

TINIOCKOCTH: YI'JIBI MCKIY
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CKPCUHIMBAOIIUMHUCS ITPAMBIMUA

22

[lepneHuKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
NEPIEHIUKYISIPHBIX INIOCKOCTEN 1
MPSIMBIX, CHAMMETPHH
MHOT'OTPaHHUKOB

23

[IepnenuKymsipHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHIUKYIIpax

24

[IepnenaukynsipHbIE IPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUTUH B
MHOTOTpaHHUKAX

25

[ToBTOpEHME: IomaIN
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IA IeH, COOOpaKeHHS IO 100Us

26

[ToBTOpEeHuE: mIomagn
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIJIS
TJIOIA IeH, COOOpaKEHHMS O 100Us

27

[ToBTOpEHUE: TUIOMIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOIA IeH, COOOpaKEHHMS O 100Us

28

IInomanu ceuenunit
MHOTOTPaHHUKOB: IUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKeHMs Moa00us

29

[Inomanu ceuennit
MHOTOTI'PAHHUKOB: IIJIOMIA/INA
IOBEPXHOCTEM, pa3pe3aHus Ha

31




9acTH, COOOpaxKeHUs Moa00us

30

KontponsHas padora
"[loBTOpEHNE: MHOTOTPAaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

O0BéM Tenma. O0BeM
MPSIMOYTOJIBHOTO MapasuIesenuIeaa

32

3amaun 00 yaBOEHUH Ky0a, 0
KBaJpaType Kyda; 0 TPUCEKIIUH
yria

33

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIFHOTO TapasuIeIeIUIIe /1a

34

[Ipuxnagnsie 3a1a4u, CBSI3aHHBIE C
BEIUMCIIEHHEM 00BEMa
MPSMOYTOJIBHOTO TTapaJuIelieue/a

35

O06BEM TIPSIMOI TPU3MBI

36

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB MPSAMOI TPU3MBI

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

38

Brruncienue 00EMOB TeII C
MOMOIIBIO OTIPEACTIEHHOTO
unTerpana. O0bEM HaKIIOHHON
MIPU3MBI

39

Brruucienue 00bEMOB TeI ©
MTOMOIIBIO OTIPEAETEHHOTO
uHTerpana. O0bEM MUpaMHU/IbI

32




40

®opmyna 00bEMa MHUPaAMHUIBL.
OtHouieHHnEe 00BEMOB MUPAMH]T C
o0ImmM yriom

41

dopmyna 00bEMa MHPaAMHUIBL.
OtHoleHHE 00BEMOB MUPAMH]T C
o0ImmM yriiom

42

CrepeomeTpuieckue 3a/1auu,
CBsI3aHHBIE C 00OBEMAMU HAKJIOHHOM
MIPU3MBI

43

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHbIE C 00bEMaMU TUPAMU/IBI

44

[TpuknagHeie 3a1a4u 1O TEME
"O0bEMBI TEN", CBSA3AaHHBIC C
00bEMOM HAKJIIOHHOHW TIPU3MBbI

45

[IpuknamHbie 3a1a49M 110 TEME
"O0BEMBI Ten", CBSI3aHHEIE C
00BbEMOM MUPAMU/TBI

46

[Ipumenenne 0ObEMOB.
Berauciienue pacctosiHus 10
TUIOCKOCTH

47

Kontponsnas padora "O0béM
MHOTOIrpaHHuKa"

48

HunuHaprdeckas TOBEPXHOCTb,
oOpa3yromne HUINHAPUIECKON
MMOBEPXHOCTHU

49

Hunusap. IIpsamoit kpyrosou
uunuHap. [nomans noBepxHocTu
LUINHIpA
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50

Konnueckas noOBEpXHOCTb,
o0pa3yrInne KOHUIeCKOU
nosepxHoctu. Konyc

51

Ceuenune KOHYyca TNIOCKOCTBIO,
MapaieIbHOMN IIOCKOCTH
OCHOBAaHUA

52

VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomaas 60KOBOW MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH KOHYCa

54

[Tmomaas 60KOBOM MOBEPXHOCTH H
ITOJTHOW MTOBEPXHOCTH KOHYCa

55

CrepeomeTpuyeCcKHe 3a/1a4yu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MOCTPOCHUEM CEYCHHM LUIUHIIPA,
KOHyca

56

CrepeomeTpHuecKHe 3a1aud Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
MOCTPOCHHEM CEUCHHH UIMHPA,
KOHYca

57

HpI/IKJ'IaI[HLIe 3aJda4u, CBA3aHHBIC C
TUJIMHAPOM

58

HpI/IKJ'IaI[HLIe 3aJa4yu, CBA3aHHBIC C
TUJIMHAPOM

59

Coepa u map

60

[lepeceuenue cdepsl U mapa ¢
IockocTho. Kacanue mapa u
cdepbl TIOCKOCThI0. By u
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n300pakeHue mapa

61

[Mepeceuenue cdepsl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepbl TUIOCKOCTRIO. By n
n300pakeHue mapa

62

VYpasuaenwne chepsrl. [Tnomans
cdepsl 1 e€ yactei

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuiecKkue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHUH
TUIOCKOCTBIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U apoMm,
MMOCTPOCHUEM UX CEUCHUH
IJIOCKOCTBIO

66

[IpuknagHbie 3a1auu, CBSI3aHHBIC
co cdepoii U mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA
IJIOCKOCTH, BEIYHCIIEHUS B
OKPY)KHOCTH, CTaH/IapTHBIC
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCII
BpalllCHUA U MHOTOT'PAHHHUKOB

69

3agauu 1o Teme "Tena u
MOBEPXHOCTHU BpauieHus"
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70

3anauu o teme "Tena u
IIOBEPXHOCTHU BpaleHus"

71

KonTtponeHas padota "Tena u
MIOBEPXHOCTHU BpalieHus"

72

O6bEm munuHApa. Teopema 06
00BEME TIPSIMOTO IMIIMHPA

73

Brruucnenue o0EMOB Te C
TIOMOIIBIO OITPENIEIIEHHOTO
unTerpana. O6bEM KoHyca

74

ITmomamu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuyeckue 3a1auu,
CBA3AHHBIC C BBIYUCIICHUCM
00BEMOB IIJIMHPA, KOHYCA

76

[IpuknamHbie 3a1a49M 110 TEME
"O0BEMBI U IJIOLIAINA
MOBEpXHOCTEN TEen"

77

OO6bEM 11apa U MapoBOro CEKTopa.

Teopema 06 00bEMe 11apa.
[Tnomanpe chepsr.
CrepeoMeTpHuueckue 3aaauu,
CBSI3aHHBIC C BBIYMCIICHUEM
00BEMOB 111apa, IapoBOTO
CerMEHTA U IapOBOr0 CEKTOpa

78

[TpuknaaHbie 3a1a9U IO TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM I1apa U TUIOIIAIBIO
cdepbl. COOTHOIICHUS MEKTY
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IIJIOIIAIIMU IIOBEPXHOCTEH U
00BbEMaMu TOAOOHBIX TET

79

[TogoGHBIE TeIa B TPOCTPAHCTBE.
N3menenne 00bEMa pu 10100HH.
CrepeomeTpuiecKue 3a/1auu,
CBSI3aHHBIC C BEIYHCICHUEM
00BEMOB T M TUIOIIAICH
IIOBEPXHOCTEH

80

Kontponsnas padota "[lnomanu
MTOBEPXHOCTU U O0BEMBI KPYTJIBIX

n

TCII

81

JIBM>KEHUsI MPpOCTPaHCTBA.
OtobOpaxenus. [IBuxeHus u
paBeHcTBO ¢uryp. Obuue
CBOMCTBA IBIDKCHUU

82

Bupl 1BuKeHMiN: TapauienbHbII
MEePEHOC, IICHTPAJIbHAS CHMMETPHS,
3epKaJIbHasi CHMMETPHSI, TIOBOPOT
BOKPYT NPAMOi

83

[IpeoOpazoBanus nomoous. [psamas
u chepa Ditnepa

84

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
IIPUMCHCHUC IBUKCHUA

85

KontponbHas padoTa "BekTopsl B
nmpocTpaHcTae”

86

O6o6maromiee nopropenue 11
MOHATUH U METO0B Kypca
reomerpun 10—-11 knaccos,
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CHUCTEeMaTU3alrsl 3HAHUI:
"[lapaninenbHOCTh IPSMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

87

Ob6o6maromee mosropenue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CcUCTEMaTU3alus 3HAHUN:
"BexTopsl B npocTpaHcTBe"

88

O6o06maromiee nopropeHue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTEMaTU3alUs 3HAHUN:
"Bekrops!l B mpocTpancTse"

89

O6o6matomee moroperue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOrpaHHuKa"

90

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucreMarusanus 3Hanui: "O0beM
MHOTOrpaHHuKa"

91

O6o6matomee nmosropeHue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHCTEeMAaTH3alMs 3HAHUH
"[1no1maau moBEpXHOCTH U OOBEMBI
KpYIJbIX Ten"
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92

Ob6o6maromee noropenue 11
MOHSTUM U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEMaTU3alUsl 3HAHUI:
"[Tmomaan mMOBEpXHOCTH U 0OBEMBI
KpyrJibIX Ten"

93

Wrorosas koHTposbHas paboTa

94

Hrorosas koHTposbHas paboTa

95

[ToBTOpEeHue, 0600IICHNE U
CHUCTeMaTH3allusl 3HAHUI

96

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

97

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99

Hctopus pa3BUTHS CTEpPEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHIA

100

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKd U e€ poJjib B Pa3BUTUU
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COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

WcTopus pa3BUTHS CTEPEOMETPUU
101 KaK HayKu U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHXXCHCPHLBIX U
KOMIIBOTCPHBIX TEXHOJIOT U1

WcTopus pa3BUTHS CTEpEOMETPUU
KaK HayKd U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U

102

KOMIIBFOTCPHBIX TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA
* Martemaruka: anrebpa v Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPUS.
I'eometpus, 10-11 knaccwl/ [loropenos A.B., AkiinonepHoe o011ecTBO
«M3parenscTBO «IIpocBenieHne
* Maremaruka. ['eometpus, 11 xnace/ Mepansak A.I'., Homuposckuii JI.A.,
[TosikoB B.M.; mox penakuueit [lomonsckoro B.E., O6miecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA -

['PA®y»; AkimonepHoe odmiectBo «M3marenscTBo «lIpocBemneHue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
1. T'eomerpus. 10 knacc. Jlumaktudeckue matepuansl / B.A. [lanuunmiyHa,
AxmmonepHoe obmiecto "M3narenscTBo "lIIpocremnienue”
2. Maremaruka: reomeTpusi. YryOiaeHHBIH ypoBeHb. 11 kmacc.
Mertoandeckue pekomenaainuu / E.B. bymko, A.I'. Mep3zisik, B.b. Ilomonckuid,

OO611ecTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO M3HaTenbCKuit IIEHTP

"BEHTAHA-TPA®"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

41



1. Enunas komteknus mudpoBbIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/

2. Poccwuiickas anextponHas mmkoja (POII) https://resh.edu.ru/

3. UnTepakTuBHas oOpa3oBaTenbHas OHJIAWH-TIATGOpMA «YUH.py»
https://uchi.ru/

4. O6pazoBareibHbIi opTan «AKmace» https://www.yaklass.ru/

5. O6pa3zoBatenbHblin moptai «Mupoypok» https://infourok.ru/

6. Llentp onnaitn-o0yuenus «Dokcdopa» http://foxford.ru/
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