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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (QopmMupyeMoe TOpH  HU3yYEHUU
0oOy4YaromMUMHCS TOHATHUMUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIEMOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PEIICHUH N€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIaTb U  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpamMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYaromuxcs MpH
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHo obnactu «MaTtemaTuka u
uHpopMaTukKa»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NpPUOOpEeTeHHs |
UCIIOJIb30BaHUs Oosee TiayOOKMX TE€OMETPUYECKHMX 3HAaHUNW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIUIYOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paclIMpeHre NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BRXHEHIIMX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opMupoBaHue  yMmMeHMs ~ BJaJ€Thb ~ OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHUE TEOPEM,
GopMyn M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEaIbHOM
MHpPE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYECKUX TeOopuid, (GopMHpOBaHHE MOHUMAHUS POIH AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(GopMupoBaHue yMEHHUS BIAJETh METOJAAaMHU JI0KA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3aJ1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHUM MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATHUKH B MPOBEICHUN
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYECHHUIO TEOMETPHH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBustorcs: «lIpsMble ©  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukny, «Tema BpameHus», «BekTopbl ©W  KOOpPAWHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTeIIbHBIM JIMHUSIM Yy4eOHOro Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJBKO  TI0
coliep KaTeNIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3yibTaTaM OCBoeHUs DenepanbHOl paboueit
IpOrpaMMbl, pacHpefeNEéHHbIM [0 ToAaM OO0ydYeHHUs, CTPYKTYPUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHITUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYCCKUMU MOHSATUSIMU U HABBIKAMU MOCIIEIOBATEIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus ans  nuddepeHnmanuu  0oOydeHHS,  TOCTPOCHHS
WHIUBUIYAbHBIX  00pa3oBaTEIBHBIX MporpamMMm, OOecneunuTh yriayOn€HHoe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

MOATOTOBHUTH OOYYAIOMIUXCS K TMPOJODKCHUIO HU3YYCHUS MATEMaTHKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrieurmBas MPEEMCTBEHHOCTh MEXITY
o0uM 1 podeccHoHaIBLHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heento), B 11 kiacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  MOHATHS ~ CTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacnonoxeHue TMpsAMbIX B MPOCTPAHCTBE: IepeceKarouIuecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpelnuBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaiebHbIe
npsIMbI€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTD MPSIMOM
U 1iockoctu. [lapamnenpbHoe M UEHTpalbHOE MPOEKTHUPOBAaHUE, H300pakKeHHe
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIbI C COHAINPAaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapanienbHOCTh MIOCKOCTEH: MmapajuiesibHbIe
IUIOCKOCTH, CBOICTBa napajieTbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
OCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
POCTPAHCTBE, MpPSIMbIE TMapajiebHble W TEPIEHIUKYISIpHbIe K TUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsiMoil

NEPIEeHIUKYISIPHOMI MIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 7O  TUIOCKOCTH,  MpoeKmus  (Qurypsl  Ha  TUIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YIrOJl MEXKAY NPSAMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl IBYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHMuKH

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yrosbHas
nmpu3Ma, TpsiMasi ¥ HaKJIOHHAS MPU3MBbI, OOKOBasl M MOJTHAS TTOBEPXHOCTH MPU3MEI.
[Tapamnenenunen, nOPSAMOYIOJBbHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiimivue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema OJiinepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas mnupamuja,
npaBUiibHasT W yceu€HHas nupamunbl. CBoiicTBa péOep U OOKOBBIX TpaHei
MPaBWIBHONW mupaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKM: NMPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHne O MpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajp,
JOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHOM MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABWIBHOM MHPaMUBbI,
Teopema O IUIOIIAAN YCEUEHHOU MTUPAMU/IBL.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHMMETPHM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUS IPaBUIbLHOMU
IAPaMUBI.

BekTopsI M1 KOOPpAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekropaM. [IpsAMoyrosbHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAWHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsIpHOE NPOU3BENCHHE
BEKTOPOB.

11 KIJIACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha MIockocTu. Pa3BépTka nunuuapa u konyca. Cummerpust cepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUPpaMHUIbl U KoHyca. O0BEM Iapa u MIapoBOTO
CEerMeHTa.

KoMOuHanmy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipw3ma, BmucaHHas B
[MWINHAP, OMHCAaHHAs OKojo unwiauHApa. Ilepecedenme cdepbr m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCa, IUIOMaab chepbl U e€ JacTeil.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
MJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BpaIllCHUs: CEUCHUS [IMINHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TmapasuliesibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEYSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJl BHYTPEHHEIr0 MPOEKTUPOBAHUS, METOJ] MEepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Pa3noxkenue Bekropa
no 0Oazucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEIIEHUH TeOMETPUUYCCKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKECHHWW. Buasl JBWKEHUHN: TapaulelbHBIA TIEpPEHOC,
[IEHTpalibHAs CHUMMETPHS, 3€pKajbHasi CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomobus. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHICKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOmiecTBa (BbIOOPBI, OMNPOCHI U JAPYroe), yMeHHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUUMCKON MaTeMaTHKH, IECHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUHCKOro Haponaa, cPOopMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOUas 3CTETHKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3JuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3JI0pOBOro M 6e30macHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BociuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHbBIEC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOMW KYJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHUE IIOCTYNKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c(epbl YeIOBEYECKOW JESITEIBHOCTH, ATAloB €&
Pa3BUTHS W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHUDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOIICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 7151 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIKE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW W IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUH 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemeHus Yy4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  NPOTHBOpPEYUE,  MpodieMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTE MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE IIPOILIECCa, a TaKKe BbBIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH Je(UIIUTHI MHOOPMAILIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETa Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IOSICHCHHS MO XOAY PEIICHMs 3a/JadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3ybTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyude U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OopMaT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayJuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca W pe3yibTaTa pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[N U YCIOBUIM, OOBSICHATh IPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU pEHICHUH Y4YeOHBIX 3aJay, NPUHUMATh IIeJIb COBMECTHOM
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThI, pacrpeacisiTh
BUIBl paboOT, JOroBapuBaThcs, OOCYKIAaTh WpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, OOMEH MHECHUH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HAaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIIeHNH 337249 U TPOBEICHUH MAaTEeMATUYECKUX PACCYKIACHUH;

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

e KJIacCU(PUIIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHSIMH, CBI3aHHBIMHA C MHOTOTDAHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTD,
OCb U TIUIOCKOCTh CHUMMETPHUM, IEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pewmarh 3aJadyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYHUH, NMPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeoOpPa3OBbIBATh M HMHTEPIPETUPOBATH HHPOPMAIHIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

e TMPUMEHSATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAbHBbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHITUS B
npolecce IMOHCKa peHIeHHs MaTeMaTHYecKd COopMyIHpPOBaHHOMN
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJB30BAHHEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara aareOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHUEM F€OMETPUYECKUX BEJIMUNH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoll MOBEPXHOCTAMH, OOBICHATH CHOCOOBI
MOJTYYECHHUS;

OTNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATH B3aUMHOE PacCIoyioKeHue c(hephl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHAIMSIMU Tel
BpallleHHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKUE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPaIlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YEepTEKaX U PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY NPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIIEHUE PACCTOSIHUM OT TOYKM N0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jl BpalleHUus IIpU
NapajuyieIbHOM  NEPEHOCE, ULEHTPAJbHOM CHMMETPUH, 3€pKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus Mo00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIMHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBAaHHIO M MPOXOSAIIME YePE3 BEPIINHY), CEUEHUS 1I1apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN IIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpudecKre (HaKThl JJIsI PEHICHUS CTEPEOMETPUUECKHX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

pemarbs 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1ad;

MIPUMEHATh  [OJIyYCHHbIE  3HAHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIC CUTYallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHUs, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PEUICHUSA
MaTreMaTH4ecku  copMynupoBaHHONW  MPOOJEMBI,  MOJEIUPOBATH
peabHBIE CUTYyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T€OMETPUYECKUX TIOHATUH H TEOPEM,
ammapara anreOpbl, pemiaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX dTamax pPa3BUTHUS TCOMETPHUH Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n MPOrpaMMblI Bcero Kontpoarueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnoiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TIIOCKOCTEN B g
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTD MPSIMBIX U 55
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g IIOBT?PGHHC,O606HICHHGIICHCTeMaTHSaHHH 5 )
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
Ne /it HanmMeHoBaHMe pa3je/ioB U TeM Korrpoasmsie | Tpaxtuseckue (uu¢poswIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUM
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBrokeHust 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 )
cUCTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
IJIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa N300pakKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajiebHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ mioCcKoCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: MepeceKarouecs MIOCKOCTH,
nepeceKarouecs npsimas 1 mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3ob0paxeHnune nepeceueHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuil mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxeHnne nepeceueHus
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajs MMOCTPOCHUMA Ce4YeHH I




15

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepecedeHnil MpsIMbIX U
IJIOCKOCTEN

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IJI0CKOCTER

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MMOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH W 3aITHCh IIaroB
MTOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MOCTPOCHHUS

20

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

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLIHUOHANBHBIX 0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcrtopus pazsutus
IUIAHUMETPUU U CTEPEOMETPHUH




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIxX. [lapamiensHble nIpsiMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnn
MapaJIEIbHBIX TPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsMBIX. Teopema o
TpEX MapaielbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIHUXCS MPSAMBIX

27

[TapannensHOE TPOSKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M300pakeHue pa3sHbIX
(dburyp B mapauiebHON POCKITUU

28

LlenTpanbHas npoeknus. Yroi ¢
COHaINpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY MPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTHs: mapajiieJIbHOCTb HpHMOP'I u
TIJIOCKOCTH B ITPOCTPAHCTBE. HpI/I3HaK
napallIeJIbHOCTH HpHMOﬁ " IJIOCKOCTH.




CaoiicTBa NapauIeIbHOCTH IPSIMOM U
IUIOCKOCTH

31

I'eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOro APYrou npsimoit. Pacuér
OTHOIIEHUI

33

[TapannenpHast mpoeKuus, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH Kyba 1
napauienenumnena. CBoicTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble I0cKoCTH. [Ipu3Haku
MapajyuiebHOCTH JBYX IMIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepes TOUKY, He MPUHAIISKAIYI0 JaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIpH TEPECEUCHUN ABYX MapalljiebHbIX
IJIOCKOCTEN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIO0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEXK]y NTapalljIeIbHBIMU
IIJIOCKOCTSIMU; O NIEPECEUEHUH TIPSIMOH C
JBYMsI TTApaJIIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: Teopema [Mudaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

41

Borunicnenue anuH OTpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe e

42

[lepneHMKyYISIPHOCTD NPSAMOU U
mockocTH. [Ipnu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD NPSAMOU U
mwiockocTH. [TpusHak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

IInockocTtu u MNEPNCHAUKYJIAPHBIC UM
IPpsAMBIC B MHOT'OI'PaHHHUKAaxX

46

IInockocTtu u MNEPNCHAUKYJISAPHBIC UM
IPsAMBIC B MHOT'OI'PaHHHUKAax

47

[leprieHauKynsp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyIspa U3 TOUKN Ha

PSIMYIO

48

[leprieHauKyIsp U HAKJIOHHASL.




[TocTpoenue nepreHuKyspa U3 TOYKU Ha
PSAMYIO

Teopema o TpEX nepHeHANKYIApax

49
(mpsimast u oOpaTHast)

50 Teopema o TpEX nepneHAUKYIIpax
(npsimast u oOpatHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck neprneHauKyIIpPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpU3MBsl,

54 MPaBUJILHON MUPAMHUJIBI C TOMOIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 IIPaBUJIBHON ITUPaMUBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO INIOCKOCTH. ITnockocTu
CUMMETPUN B MHOTOTpaHHHUKAX

57 [Ipu3Hak NepneHuKyJIIPHOCTH MPSIMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

53 IIpaBunbsHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

59 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CriocoObl ONyCTUTh NEPIEHANKYIISAPBIL:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IIPAMOM

61

CaBur no HenapaienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

KonTtponsHas padota "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTee”

63

[ToBTOpEHME: Yyroy Mex 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYUCICHUS
yriia MeX]1y MPSIMBIMU B MHOTOI'PaHHUKAX

66

JByrpanHubiii yroj. CBONCTBO JIMHEHMHBIX
YIJI0B IBYTPaHHOIO yriia

67

[Tepnienaukynspablie maockoctr. CBOMCTBA
B3aMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl ABYX IIIOCKOCTEH
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrobHbIN Napajuienenunen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasiesienumnesa

70

TeopeMa 0 AUaroHaJi npsiMoyroJibHOTO




Iapajiiejacnuiecaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U IPUKIaJIHbIC
3aJ1a4M, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieTbHbIe TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa mapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TNIOCKOCTH

75

BrrunciieHue paccToOAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NIEPTICHIUKYISIPHON MIIOCKOCTH

76

TpéxrpaHHblil yroy, HEPaBEHCTBA ISt
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DneMeHTHI chepUuecKoil reOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTponsnas pabota "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHuN "MHOTrorpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buas! nupamun. [lpasunbaas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 [IpaBunbHas npusma !

2 [Ipssmoit nmapayenenunen, 1
MPSIMOYTOJIbHBIN Napasuiesenunesn, Kyo

23 Boinykiible MHOrorpaniuku. Teopema |
Ditnepa
Brinykiible MHOrOorpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KouTtponbnas padora "MHuororpaHHUKH" 1

26 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [IpaBuino napamnenenunena 1

90 YMHOX€eHHE BEKTOpa Ha YUCIIO 1
Paznoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JIeKAITUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHO€ pOU3BEICHUE 1

03 Brruncnenue yria Mexy BEeKTOpaMu B |
MIPOCTPAHCTBE

94 [IpocTeiimue 3aa4u ¢ BEKTOPAMHU 1

95 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

97 IIpocTenmue 3aga4n ¢ BEKTOPaMHU 1

98 O06o0011eHne U cucTeMaTu3aIus 3HaHUH 1




99 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
100 HTorosas KoHTpoJbHAs padoTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O06o01IeHre 1 cCHCTeMaTH3alus 3HaHU N 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
Mara uupposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero H3y4eHHUsi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
| [ToBTOopenue Tems! "KoopauHars! BekTopa |
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Temsl "CrasipHoe |
MPOU3BEJICHHE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEXIy BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpEeHue TemBbI "YpaBHEHNE TPSAMOH, |
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IJIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHne 1
g JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
MIPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
MIPOrpaMMUPOBAHUE
10 AHanuTH4YeCKHue METObl pacyéTa yria |
MEXKy NPSMBIMA B MHOTOTpaHHUKAX
1 AHanuTHYEeCKUE METObI pacyéTa yria 1
MEXK/y IIIOCKOCTSIMU B MHOTOTpaHHUKAX
12 dopMmyiia pacCTOSIHUA OT TOYKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxneHue paccTosiHUM OT TOYKHU 10

13 IJIOCKOCTH B KyOe

14 HaxoxpaeHnue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIbHOW TUPAMU/JIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTpPaHHUKHU

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
CeueHusi MHOTOIPAHHUKOB: CTaHAAPTHBIE

18 IIJIOCKOCTH, IIEPECEUEHNUS MPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
napajiesIbHble CeUeHUs

20 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenbHble IpsIMbIE U TNIOCKOCTH:

21 YTJIBl MEXTY CKPEIIUBAIOIIIMMHUCS
HPSIMBIMU
[leprienAuKynspHBIE NIPSIMBIE U

” IUIOCKOCTHU: CTaHJAPTHBIE Mapbl
NEePIEHANKYIAPHBIX IUNIOCKOCTEHN U
IPSIMBIX, CHAMMETPUU MHOTOTPAHHUKOB
[lepneHiuKynsApHBIE MIPSMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX
NEPIEHIUKYJIIIpax

24 [lepnieHquKyNIApHBIE IPSAMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, (POPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IIA IeH, COOOpaKEeHHS O 100U

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TJIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 110100Mst

29

[nomany ceyeHnit MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOPaKEHUSI 1101001t

30

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

31

O06bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a41, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaiesenumnesa

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuiesenuresa

35 OO0BEM IpsAMOI TPU3MBI

36 CrepeomMeTpriecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C
00BEMOM NIPSAMOI TPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenéHHoro uuterpaiga. Oopém
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEN ¢ IOMOIIBIO

39 onpenenéHHoro uaTerpaiga. Oopém
MTUPAMU/TBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yTIIOM

4 CrepeoMeTpHuecKUe 3a/1auu, CBA3aHHbIE C
00bEMaMu HAKIIOHHOM MPU3MBI

43 CrepeoMeTpHuecKue 3a/1aui, CBSA3aHHbIE C
o0bEMamMu MHpPaMUIbI

WKJIQJHbIE 33]]a4 [0 TeMe BEMBI

IT "O6

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenune o0bEMOB. Boruncienune

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunmuuap. [psmoi KpyroBoi HUIUHAP.
[l1omaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU nmoBepxHOocTH. KoHyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

50 VYceuéunslil konyc. M3o00pakenue
KOHYCOB U yC€UEHHBIX KOHYCOB

53 [Tmomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM TTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOM OBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYCa
CrepeoMeTpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHHI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

53 [Ipuknanueie 3a1a4n, CBsI3aHHBIE C
HWIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocTero. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

61

ITepeceuenue cdeps! u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n u3o0paxeHue mapa

62

VYpasuenue cheprl. [nomanp cheps u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JTI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHbIE CO chepoi U 1apoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHI TIIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHHIC
nonoous

68

Paznuunsbie KOM6I/IH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHUKOB

69

3agaun o Teme ""Tena ¥ MOBEPXHOCTH
BpalieHus"

70

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaieHus"




71

KonTtponeHas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6beM muuHApa. Teopema 06 00bEMeE
IpsAMOro NuJIMHApa

73

Brrunciienne 0058MOB TEI ¢ IOMOIIBIO
onpenenéHHoro uuTerpaiga. Oopém
KOHyca

74

TTmomam OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpriecKue 3a/1a4uM, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB TUITUH/IPA,
KOHYyCa

76

[Tpuknagasie 3agaun mo Teme "OO0bEMBI 1
IJIONI[ay MOBEpXHOCTEN Ten"

77

OO0BEM 1mapa U IapoBOTO CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomans
cheprl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IIIapOBOI0O
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
iomaapio ceprl. COOTHOMICHUS MEXKIY
TJIOIAIIMK TTOBEPXHOCTEH U 00bEMaMu
ITOTIOOHBIX Tl

79

[TogoGHbIE Tena B IPOCTPAHCTBE.
N3menenne 06bEMa mpu mo100uu.
CrepeoMeTpHUeCcKUe 3a/1a41, CBSI3aHHbIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U ILIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX TN

81

JBuxenus nmpoctpancTBa. OToOpakeHUS.
JIBm>xeHust u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBIKCHUM

82

Buabl 1BuMKEeHMI: TapauiebHbII
MEPEHOC, LICHTPAJIIbHAS CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
psIMOM

83

[IpeobpazoBanus momoous. [psimas u
cdepa Diinepa

84

I'eomeTrpuueckue 3a1au Ha TIPUMEHEHUE
JIBUKCHUS

85

KontponbHas padota "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 MoHATHIA 1
METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMAaTH3aIs 3HAHUIL:
"[TapayyienbHOCTh MPSAMBIX U IIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6oo6maromee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMAaTH3alHsl 3HAHMIA:
"BexTopsl B npocTpaHcTBE"

88

Ob6o6m1aromiee noBroperue 11 nmoHsATHi u
MeTO/I0B Kypca reomerpun 10-11




KJIaCCOB, CHCTEMAaTH3aI1s 3HAHUH:
"BexTopsl B npocTpaHcTBe"

&9

Ob6o6maromee mosroperue 11 moHsTHil 1
MeT0/10B Kypca reomerpuun 10—-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuka"

90

O6o06maromiee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

91

O6o6mmaromniee nopropenue 11 noustuii u
METOJI0B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaayn MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

92

O6o06matomee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomeTpunt 10—11
KJIaCCOB, CUCTEMAaTH3aIs 3HAHUIL:
"[mommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibix Ten"

93

Hrorosas koHTposbHas paboTa

94

Hrorosas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHsi CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

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

99

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

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

101

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

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM POIrPaMMBbI CpeiHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIOCKOCTh
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUHU U CJEICTBUS U3 HUX NPU pelIeHUU
' reOMETPHUYECKHUX 33129
73 OnepupoBaTh MOHATUSIMM: MNApAJUIEIBHOCTh U MEPHEHAUKYISPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 Knaccuduimposare B3auMHOE pACIOJIOKEHHE MNPSAMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: ABYI'PAaHHBIM yroJi, TpaHU JBYTPaHHOIO YIJa,
7.5 pedpo NIBYrpaHHOIO yIJa, JUHEWHBIN yroi JIBYTpaHHOTO yria, TpagycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM ¥ HEBBITYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPaBUIIbHBI MHOTOTPAaHHUK
77 PacriozHaBath OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IMpaMujaa, MpHU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)
Knaccudpummupoare ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHUA  AJIs
7.8 KJaccuGUKay (BBIMYKJIbIE U HEBBIMYKJIble MHOTOIPAaHHUKH, MTPABUIIbHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE PU3MBI, MTapaliesIeIUIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TIOCTPOCHUS CEUEHUN MHOTOTPAaHHUKOB, HCIONb3YA
' METO/I CIIEIOB
Ctpouthb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJEIOB, BBINOIHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEePTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoKJIEHUE T'€OMETPUUYECKUX BEJIWYMH MO oOpasnam
WIM alropuTMam, HOPUMEHsSsT W3BECTHBIE AHAJIMTHUYECKHME METOAbl MpHU
7.12 pEIIEHUH  CTaHAApTHBIX MaTEeMaTUYECKHMX 3aJad Ha  BBIYHMCIICHHUE
paccTOSHUN MEXIY ABYMS TOYKaMH, OT TOYKH IO HPSIMOM, OT TOYKHJIO
IUIOCKOCTH, MEXAY CKPELIUBAIOIIUMUCS IPIMBIMU
Pemate 3amaun Ha HaXOXKJEHHE I'€OMETPHUUECKUX BEIMYUH HO 0Opa3nam
713 WU ajaropuTMaM, MPUMEHSS H3BECTHbIE AHATUTHYECKUE METOJbl MpHU

peIICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3alad Ha BbIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIY HpHMOﬁ 1 TIIIOCKOCTHBIO,




MCXKAY IJIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

Beruncnsats 00bEMBI M MJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3MA,

7.14 nupaMuza) ¢ HpUMEHEHHeM (OpPMYN, BBIYUCIATH COOTHOIICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH MOJIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBATh W HHTEPIPETHPOBATH HH(POpPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeICTaBICHHYI0 Ha
yepTrexax U pUCyHKax
[IpumensaTs reomeTpuyeckue (GaxKThl Uil PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MNPEINONAralIliuX HECKOJBKO INAroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme
718 [IpuMeHATs mpocTEHIIME MPOTrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-
' KOMMYHMKAI[MOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoUTE mpUMEpPHl MaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH B Mpupoae M
' KU3HHU, PAcIiO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOMydYeHHbIE 3HAHUS Ha MPaKTUKE: aHAIM3HPOBATH peajbHbIE
CUTYallud M MPUMEHITh U3yYeHHbIE TIOHATUS B MPOIECCE MOKCKA peIIeHUs
MaTeMaTH4ecKku cOpMYyIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh peaibHbIE
7.20 CUTyallUM Ha A3bIKE TEOMETPHH, HUCCIEAO0BATH MOCTPOCHHBIE MOMCIH C
UCIOJIb30BAaHNEM T'€OMETPUUYECKHUX MOHATHI U TEopeM, ammapara anreopsl,
pematb  NPAaKTUYECKUE  3aJadd,  CBA3aHHBIE C  HAXO0XICHUEM
TEOMETPUYECKUX BEIINYUH
11 KIJACC
Kox .
IIpoBepsiembie IpeMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
NPOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero o0pa3oBaHusi
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHIDP, KOHMYECKas IIOBEPXHOCTD,
o0pa3yromne KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPaLLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE paciioiokeHne cepsl U MIOCKOCTH
OnepupoBaTb NOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTAa,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOM, OCHOBAaHUE IIAPOBOIO CJIOS,, BHICOTA
LIapOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONIAAM TOBEPXHOCTEW Tel  BpaLICHHUS,




TEOMETPUYECKUX TeJl C MPUMEHEeHHEeM (popmyIt

6.7

OmnepupoBaTh TOHATHSAMH: MHOTOTPAaHHMK, BIMCAaHHBIAH B chepy u
OTHMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WM TeEJO
BpallEeHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAISIMH IOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N300paxkaTe u3zydaemble QUIYpbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BHUI CBEpXY, COOKY, CHM3Y; CTPOUTH CEUYEHMsS Tel
BpallleHUS

6.11

W3Bnekarb, uHTEpHpeTHpoBaTh M MpeoOpa3oBbIBATh HHMOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETpPUUYECKUX (Urypax, TMpeACTaBIECHHYI0 Ha
YepTekKax U PUCYHKAX

6.12

[IpumensTs reomeTpuyeckue (GakThl ISl PELIEHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONAralIiuX HECKOJBKO IIAroB pEHIeHUs, €CIA YCIOBUS
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJTHATE  ISHCTBUS  CJIOKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa HA YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHH
oOazmaror

6.15

[IpumeHsTh NpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSMH: JEKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIy/Ib BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI
MEX1y BEKTOpaMH, CKaISIPHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILJIaHApHbIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H IIPOM3BCACHUC BCKTOPA Ha YHCIO, YIroJ
MECXKIAY BEKTOpPaMH, CKAIAPHOC IIPOU3IBEACHHE, pacCKiIaAblBaTb BEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BECKTOpaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4ud Ha INPHUMCHCHHUEC BCKTOPHO-
KOOPAUMHATHOI'O MCTOAA

6.20

Pemars 3amauyn Ha J0Ka3aTeIbCTBO MAaTEMATHUYCECKHX OTHOIIEHUH U
HaXO0XKIACHUEC TCOMCECTPUUCCKUX BCIUYUH IIO 06pa3uaM WX aJIrOpuTMam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuIcHun CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHSITL HpOCTCfIHIHC nNporpaMMHBIC  CpCACTBA W  DJICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITL NpUMEPbl MATCMATHYCCKUX SaKOHOMCpHOCTCﬁ B IIpUpOAC U
JKHU3HU, pacCllO3HABATh POSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE: aHAJIM3UPOBATH PCAJILHBIC




CUTYyallMM U NPUMEHTh U3yYEHHBIE IIOHATHUS B IPOLIECCE MTOMCKA PELICHUS
MaTeMaTu4ecku chopMyaHpoBaHHOHN NpPOOIEMbI, MOACIHPOBATH PEaTbHBIE
CUTyallUM Ha $A3bIKE T'€OMETPUH, MCCIENO0BATH ITIOCTPOCHHBIE MOJECIU C
HCII0JIb30BAHUEM I'€OMETPUUECKUX MOHATUN U TEOpEM, almapara ajreopsl,
pemiaTh  NPAKTUYECKHME  3aJa4d,  CBA3AHHBIE C  HAXO0XKACHHEM
r€OMETPUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosnokeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAOIINECS, MTapaJlICIbHbIE
nu CKpCIIMBAOIIHUECA  IPSAMBIC. Hapannem)Hocn, NpsAMbIX MW  ITJIOCKOCT:! en B
MPOCTPAHCTBE: TapaUICNIbHBIE TMPAMBbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MapalJICIIbHOCTD HpSIMOfI A TUIOCKOCTH. YTIIBIC COHAITpaBJICHHBIMU
CTOPOHAMH, YrojJ MEXAy HpsIMBIMH B TpocTpaHCTBe. [lapaminenbHOCTh MIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOWCTBAa MapajUledbHbIX IUIOCKocTel. [Ipocreiimme
MIPOCTPAHCTBEHHbIE (UIYpHl Ha TUIOCKOCTH: TeTpajap, KyO, mapasuieienurne],
MOCTPOEHUE CEUCHUI

7.3

[lepneHIuKyNnApHOCTh MPSAMONM M TUIOCKOCTH: TMEpPHEHAMKYISPHbIE TpsSMble B
MIPOCTPAHCTBE, MPSMbIE MapajjiesibHble U MEPHEHANKYISIPHbIE K MIOCKOCTH, MPHU3HAK
MEePIEHANKYJISIPHOCTH TPSMOM M TJIOCKOCTH, TEOpPEMA O MPSIMON MEePHEeHANKYISIPHON
IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTrOJ MEXIY MPSMON U MIIOCKOCTHIO, TBYIPaHHBIN
yroJ1, TIMHENUHBIH yrol AByrpaHHoro yria. [leprneHaukynsp U HaKJIOHHBIE: pACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOIl 10 MIIOCKOCTHU, MPOEKIUs QUTyphl Ha
IJI0CKOCTh. [leprneHauKyasIpHOCTh TUIOCKOCTEH: MPHU3HAK MEPIeHIUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKYyIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOIDaHHMKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH, pPa3BEPTKAa MHoOrorpaHHuka. [lpusma: n-yronbHas
IpuU3Ma, I'PaHd M OCHOBAaHUS NPU3MBI, NpsiIMas M HAKJIOHHAs NIpPU3MBbl, OOKOBas U
I0JIHAsl MOBEPXHOCTh Npu3Mbl. [lapamienenunes, npsAMOYroJibHbIA Napajsieaenunes] u
ero cpoicta. Ilupamupa: n-yrojgpHass NmupaMuja, T'paHU U OCHOBAHUE MHPAMMJIBI,
O0KOBasi M IOJIHAsl MOBEPXHOCTb MUPAMUBI, NpaBUJIbHAs M yceUEHHAs MHUpaMHJA.
OneMeHThl NpU3Mbl M nupamuabl. I[IpaBunbHblE MHOTOrpaHHHMKH: IOHSTHE
IPaBUJIBHOIO MHOTOTPaHHMKA, MpaBWIbHAs MpU3Ma M HOpaBUIbHAs NUpPaMUJA,
NpaBUJIbHASI TPEYroJibHasl MUpaMUia M MpaBUIbHBIN TeTpasap, kyo. Ilpeacrasienue o
IIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTa3p, AOACKa’Ap U ukocadapyrue CedeHus nNpu3Mbl
U TTMPaMM/JIbI

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBE: CUMMCETPUA OTHOCHUTCIBHO TOYKH, prIMOﬁ, INJIOCKOCTH.
ONeMEHTHI CUMMCTPUHU B nupamMujiax, MnapajeJICIuIeaax, IIpaBHUJIbHBIX
MHOT'OrpaHHUKax

7.6

BrlunciaeHue 3JeMEeHTOB MHOTOI'PaHHUKOB: pera, AuaroHajiv, YIJbl. IInomanp
OOKOBOM MMOBEPXHOCTHU U IMOJTHOM MOBCPXHOCTHU l'IpSIMOfI MPpU3MBI, IJIOINAAb OCHOBaHHﬁ,




Teopema 0 OOKOBOI MOBEPXHOCTH MPsIMOI mpu3mbl. [1momans 60KOBOI MOBEPXHOCTU U
IIOBEPXHOCTH IIPaBUIIBHOM MHUPAMHUJIBI, TEOpEMa O IUIOIIAIM YCEYEHHOM IHMpPaMHUJIBI.
[onsitue 06 066EMe. OO6BEM nUpaMuUIbl, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOLICHHUS MEKIY IIOMAAIMU TTOBEPXHOCTEH,
00BbEMaMHU IO HOOHBIX TENT

11 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCThb, 00pa3yroIINe HUJINHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. I_[I/IJ'II/IHI[pI OCHOBAHHUA U 6OKOBa5[ HOBerHOCTI),
o0Opa3syromas 1 0Ch, TUIOMIAAh OOKOBOW U MTOJTHON TTOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00Opa3yronne KOHHYECKOW MOBEPXHOCTH, OCh U BEpLINHA
KOHHYECKOM ToBepxHOCTH. KOHyC: OCHOBaHHWE W BepIIWHA, OOpasyromias u OCh,
IJI01a b OOKOBOW W TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: oOpasyronue u
BbICOTa, OCHOBAHHUA 1 OoKoBas IMMOBEPXHOCTH

6.3

Cdepa u map: uenrp, paauyc, AMaMeTp, IUIOMIAalb MOBEpXHOCTU ceprl. Bzaumuoe
pacnojio’)keHue cdepbl U IIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe, Mmiomaib

chepsl

6.4

N3o00paxkenue Ten BpaleHus Ha MI0CKOCTU. Pa3BépTka nunuHApa U KOHyca

6.5

KomMOunaimu ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBINA OKOJIO
cdepsl, cdepa, BIUCaAaHHAS] B MHOTOI'PaHHUK, WM TEJIO BpallleHUs

6.6

[Tonsatue 06 oOwvéMe. OcHOBHBIE CBOHCTBa 00BEMOB Tein. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajuiesienunena u ciaeacTsus u3 He€. O0bEM HMIMHIpA, KOHYCA.
O0bEM 11apa u wiomaas chepsl

6.7

[TonoOHbIe Tena B npocTpancTBe. COOTHOIICHHS MEXTY TUIOIIAIIMU MIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TEJT

6.8

Ceuenust umnuHApa (mapauieIbHO M MEPIEHIUKYISPHO OCH), CEUYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

Bektop Ha miuockocth M B mpocTpaHcTBe. CIIOKEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasiokeHue BekTopa 0 TpEM HEKOMILIaHAPHBIM
BekTopam. IIpaBuno napamnenenunena. Pemenue 3a1ad, CBA3aHHBIX C IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaSI CUCTCMaAa KOOpAWHAT B IIPOCTPAHCTBEC. KOOp,Z[I/IHaTLI BCEKTOpaA.
HpOCTCﬁHIHG 3aauu B KOOpAWHATAaxX. VYron MCKIAY BCKTOpaMHu. CKaJ'IprHOC
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCKAY IMPAMBIMA U INIOCKOCTAMH.
KOOpI[HHaTHO—BeKTOpHLIﬁ MCTOI ITPHU PCIICHNUU I'COMCTPUICCKHUX 3alaYd




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NpoBepsieMOro | OCHOBHON 00pa3oBaTebHON NPOrPaMMBbI CpeIHero od1ero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu JOKa3aTeNbCTB, AITOPUTMAMHU pELICHHS 3a/ad;
yMeHHE (OpPMYJIUPOBATH M ONEPUPOBATh IOHATUSAMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, MNpHU3HAK, J0Ka3aTelIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh MX; YMEHUE (HOpPMYyIupOBaTh
oOpaTHO€ M MPOTUBONOJIOKHOE YTBEPXKJIEHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHUS IPU PELICHUH 33]1a4, OLEHUBATh
1 JIOTHUYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEpPHUpPOBATH
MOHATUSIMH: MHOKECTBO, IOJMHOKECTBO, ONEpalMy HaJ MHOKECTBAMU;
YMEHHME MCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajs
OTIMCAHUs pPealbHBIX MPOIECCOB U SIBJICHUN U MPHU PEUICHUH 3a/1a4, B TOM
YHClie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHIMHU:
rpad, cBs3HBIN Tpad, nepeBo, MUK, Tpad Ha MIIOCKOCTH;, YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONB30BaTh rpadbl MpH

PEIICHUH 3aJa4

VYmenune ONICpHUpOBATh IOHATHUAMU: HATYPAJIbHOC 4YHCIIO, LEJIO0C YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJICeM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palliOHAJIbHBIM IIOKa3aTCJIEM, CTCIICHb C ﬂeﬁCTBHTeHBHLIM II0Ka3aTcCJlIeM,
norapn(bM qucia, CHHYC, KOCHUHYC W TaHI'CHC HIPOU3BOJILHOI'O 4YHCIJIA,
OCTAaTOK II0 MOAYJIH, PALUMOHAJIIBHOC YHUCIO, HPPALUOHAJIBHOC YHCIIO,
MHOXCECTBAa HATYPAJIbHBIX, MOCJIbIX, PANUOHAJIBHBIX, ﬂeﬁCTBHTCHLHLIX
2 YUCCJI; YMCHUC HCIIOJIB30BATh MIPU3HAKU ACIIMMOCTH, HauMEHBIINH 06H_II/II71
JACIHUTCIIb W HAWMMCHBIICC 06111ee KpaTHOC, aJIr'OPUTM EBknupga npu
peuiCHUN 3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMH NMO3UITHUOHHBIMU CHCTCMaMU
CUHCJICHUA; YMCHUC BBIIIOJIHATH BBIYUCIICHUC 3HAYCHHUH U npeo6pa30BaHI/I;1
BLIpa)I(eHI/Iﬁ CO CTCIICHAMU H J'IOFapI/ICI)MaMI/I, npe06p330BaHI/1${ Z[pO6HO-
pallMOHAJIbHBIX BLIpa)I(CHHf/'I; YMCHUC ONICpHUpOBaAThH TIOHATHUAMMU

IoCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nporpeccust, reoMcTprudccKad




nporpeccus, OECKOHEYHO YOBIBaIOIIas TI'E€OMETpUYECKasi IPOTpPecCcus;
YMEHME 3a/aBaTh IIOCJIEOBATEIIBHOCTH, B TOM YHCJIE C IOMOUIBIO
PEKyppEHTHBIX (HOPMYJ; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILIEKCHBIE 4YHCJA, MOJYlIb M apryMEHT
KOMIUIEKCHOTO  4Hcha,  (QopMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass W anreOpanyeckas); YMeEThb
IPOU3BOJIUTh apU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOJIB30BAHMS KOMIUIEKCHBIX YHMCENl; OIIEPUPOBATh
NOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHHne onepupoBaTh MNOHATHAMHU: PALMOHAIBHBIE, WPPALMOHAJIBHBIE,
MOKa3aTeabHble, CTENEHHBIE, JIOTApU(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIEPHPOBATH
MOHATUSMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUHM M HEPABEHCTB, PaBHOCHJIBHOCTh
YpaBHEHUM, HEPABEHCTB W CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C MOMOIIBIO pa3IMYHBIX NPUEMOB; pELIATH
YpaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C [apaMeTpOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHCTEMBI JJI PEIICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTel HayKH U peaIbHOM JKU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OrPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMH, SKCTpeMyM (QYHKIHUU, HauOoJIblllee U HaWMEHbIIEe 3HAYCHMUS
(GYHKIIMM Ha TIPOMEXKYTKE, HEeNpepbiBHAsS (DYHKIUS, aCUMIITOTHI rpaduka
(dbyHKIMM, TiepBasg U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(du3nueckuif CMBICT TPOU3BOAHOM, IEpPBOOOpa3Has, OIpeIeIEHHbIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMNTOTHI rpaduka (YHKIUH; yMEHHE
BBIUUCIISATh  MPOU3BOJAHBIE  CYMMBbI, TMPOU3BEACHUSA, YACTHOIO U
KOMITO3UIIMH (DYHKIMI, HAXOIAUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMHM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (PYHKIIMIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAueHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HWCIOJIb30BaHHWEM ammapara MaTeMaTH4YeCKOTO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIIY4IIEero
pelleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh IIIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAWUTL HNPUMCEPbBI MATCMATUYCCKOTO MOJACIHMPOBAHUA C

noMoIsio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs GyHKIUS,
KOMNO3UIUsl (pyHKIMIA, JMHEWHas QYHKIUS, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (YHKIUS, CTENeHHas (QYHKIUSA, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTelbHAs |
norapupmuueckas (GyHKIUU; yMEHHE CTPOUTh TpapuKH H3Y4EHHBIX
GyHKUIMH,  BBINONHATH  mpeoOpa3oBaHuss  rpaduKoB  (QYHKIIHIA,
WCTIONH30BaTh TPAQUKH TSI U3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX YYeOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXIy BEITHYNHAMU,
HCIIOJIb30BaTh CBOMCTBA U Ipauku (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C IapaMeTpaMu; W300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHNI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33Ja4d U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJ[aud, HUCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHUEe U
OIICHUBATh MPaBIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIHPOBATH
pealibHbIE CUTYallud Ha S3bIKE MAaTEMaTHKH; COCTABJISITH BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBUIO 3a/1a4H, UCCIIEI0BAThH
NOCTPOCHHbIE ~ MOJENM C  HCHOJb30BAaHUEM  ammapara  airedpsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSMH: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbllIee U HaUMEHbIlIee 3HAUCHUS, pa3Max, JAUCIIEPCHs], CTaHJapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJICKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MPEICTABICHHYIO B TabIUIaX, HA AUarpaMMax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHHI; MPEICTABIITH
UHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE€ C MpPUMEHEHHEM TIpaduuecKkux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUIeCKH UCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AUAr'paMM paCCCUBAHUS U JIMHEHOM perpeccun

YMeHue OmnepupoBaTh IOHATUAMH: CIy4YaWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTD cnyqai/'IHoro CO6LITI/I$I; YMCHHUC BBIYUCIIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TPaPUUECKUX METO/J0B; TNPUMEHSTh
(GopMyNBl CIOKEHHUS M YMHOXEHHUS BEpOSATHOCTEH, (GopMyny mMoiHOM
BepoATHOCTH, Gopmyny beprymnu, komOuHaTopHbIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CITydaiiHas BEJIMYMHA, pPACIpeleiieHHe BEpPOSITHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH  paCIpeNieeHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO PACHPE/CICHHH; yMEHHE
WCIIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPEICICHUN IS PEUICHUs 3ajay;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHMEPH TIPOSIBICHHUS 3aKOHA
OONBIINX 4YHCET B TPUPOAHBIX W OOINECTBEHHBIX SIBJICHHUSAX;, YMEHHE
OTIEPHPOBATH TOHATUSMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHUH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS UIS pEIIeHUs 3a7ad; OICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABIIATH BEPOSATHOCTHYIO MOJETHh U

HMHTEPIPETUPOBATH MOTYIEHHBIN PE3yNbTaT

YMeHue omnepupoBaTh MOHATHUSAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IIOCKUHA yroJl, IBYrpaHHbIN
yroJi, TpEXTpaHHbIM Yroj, CKpeuuBaroumecs: npsMble, napauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX W IUIOCKOCTEH, Yroil MexXay HpsIMbIMHU,
yroil MeXAy MpsSMONH M IJIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMU,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSHHE MEXAy HPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThI U TEOpEeMbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJIETM C TOMOIIBI0 TEOMETPUYECKHX NOHATUA U BEJIWYUH, pPElIaTh

CBs3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOINAIbL (GUIYpbI, 00bEM (UTyYpHI,
MHOTOI'PaHHMK, MPAaBUJIbHBII MHOTOIPaHHUK, CEYEHHWE MHOTOTPaHHUKA,
Ky0, napauienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUWIMHIpP, KOHYyC, wmap, cdepa, miomans chepbl, MI0mMaIb
IOBEPXHOCTH NHPAMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Tapajulesienumneaa, HUpaMHJIbl, MPU3MbI, LUIUHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMsI KOHyca M LMIMHAPA,

nmapaiyieJIbHbIC OCH HWJIM  OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTb,




Kacamomascs cdepbl, MWIMHIPA, KOHYCAa; YMEHHE CTPOUTb CEUCHUE
MHOTOI'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (UTYPbl U TOBEPXHOCTH
BpAIICHMS], UX CEYEHMS], B TOM UHUCIIE C IIOMOIIBIO 3JEKTPOHHBIX CPE/CTB;
yYMEHHUE TMPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(hopMynTHpOBaTh OINpEIeNICHHS] U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
ONpoBepraTh MX; YMEHUE NPOBOAUTH KIacCUPUKauioo (Quryp 1o
pa3IUYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTOJIHUTEIbHbIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajieIbHBIA TIepeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOpPOT, TpeoOpazoBaHuEe MOA0OMS, TMOJ0OHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIE W TMOAOOHBIE (UTYPHI, B TOM YHCJE B TIPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIB30BaTh T€OMETPHIECKHE OTHOIICHHUS TTPH
pelIeHNy 3a/ad; HaXOJUTh TEOMETPHUYECKHE BEIMYWHBI (JUTMHA, YTOJI,
IJI01[a/1b, 00BEM) MpPU PEIIEHUH 3aJad U3 JPYrHuX y4eOHBIX MPEIMETOB U
W3 pPEaJbHOM JKU3HHM; YMEHHE BBIYMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miomanas, OOBEM, IUIOMIAIL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHUCIIE: IUIOLAAb MOBEPXHOCTU
MUpaMUIbl, TMPU3MBI, KOHyCa, IWJIMHJIpA, IUIOmanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO ~ MapaJuleNenumneaa, MNUPaMUbl, TPU3MBbIL, IHIUHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPHUPOBATL NIOHATHUAMH: HNPAMOYIrOJibHad CUCTCMa KOOPAWHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOpAWHATBI BCKTOpa, CyMMa BEKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BGKTOpHBIﬁ n KOOp,Z[I/IHaTHLII‘/‘I MCTOJ

UL pECIICHUA TCOMETPHUYCCKUX 3a4a4 U 3aJia4 JPYTIux y‘le6HbIX npeaMCcTOB
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YMeHne BBIOMPATh OAXO/ISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YYEHUH MPUPOTHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHWW; YMEHUE pAClO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPhl MaTeMaTHIYECKUX

OTKPBITUM POCCUICKON U MUPOBON MAaTeMAaTHUUECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucia ¥ BEIYUCICHHS
1.1 Harypanbnbie u 1iesbie uncia. I[pu3Haku AeTMMOCTH IEIBIX YKCE
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE UM JISCATHYHBIC JpPOOH, TIPOICHTEI,
' OECKOHEUYHBIC MTEPHOIMICCKHUE JPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOH creneHu. JleiicTBus ¢ apudmMernyecKumMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens c 1enbM niokaszareneM. CTeneHb ¢ paloHaIbHbIM Noka3zareneM. CBOMCTBa
' CTCTICHH
L5 CHHyC, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHTECHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHbBIE JOTapHUPMBbI
JlefictButenbHble  4Hucia. ApudmeTndeckue omepanud ¢ JIeHCTBUTECIHHBIMU
1.7 yucnamu. [IpubnuxEHHbIC BHIYUCIEHUS, TPABUIa OKPYIJIEHUS, IPUKHUJIKA U OIIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pa3oBanue BHIPpaKEHUI
1.9 KommuiekcHbie uncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIE YPaBHEHHS
2.2 HppauuoHaibHble YpaBHEHUS
2.3 TpuroHoMeTpUUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JIOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3amanus ¢yHkiuuu. I'paduk ¢ysakinun. Bzanmuo oOparHbIe

> ¢ynkuuu. Yérneie n Heuétneie Gpynkuuu. Ileproaunueckue GpyHkuuu
OOnacte ompesneneHUss W MHOXKECTBO 3HadeHWd ¢yHKiuuu. Hymum ¢yHKOuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIHH. HamOonpimee W HavMeEHbIIEe 3HA4YEHUE
(GYHKIMHU Ha TPOMEXKYTKE
13 CreneHHast (QYHKIUS C HATYpajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpauK KOPHS 1-Oi CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHas u norapudmuueckas GpyHKIUU, UX CBOMCTBA U rpa@UKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOIIEHTOB
4 Hauana MaTeMaTHueCKOro aHan3a
4.1 [IpousBonnas ¢pynkuun. [IponsBoaHbIE 3€MEHTAPHBIX PYHKINN
[IpuMeHeHre mNPOU3BOAHOM K HCCICAOBaHMIO (PYHKIM HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHune HauOoJIbIIEro M HAUMEHbBILEro 3Ha4eHUs (QYHKIUM Ha
OTpe3Ke
4.3 ITepBoobpasnas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoOKecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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