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HOACHUTEJIBHAS 3AIIMCKA

['eometpust siBasieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBAET BO3MOKHOCTh U3yUEHHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYEcCKOe  MblIieHHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATUMHBIX OCHOB T'€OMETPUHU, MPH JI0KA3aTEIbCTBE TEOPEM U
NOCTPOECHHUM LIETIOYKH JIOTUYECKUX YTBEPKICHUU MPU PEIICHUH I€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpammel yueOHOro Kypea «I'eomeTpus» Ha yriyOiaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YUYCHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs  Oosee TriayOOKMX TEOMETPUYECKHMX 3HAaHUW U JIeWCTBH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIEUIHOIO MPOECCHOHATBHOIO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3a7auaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIIUBAIOLUIUMH Kypc 0a30BOT0 YPOBHSI, SIBJISIIOTCS

paciIMpeHre MPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U I€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTHUYECKUX MOJENAX, IMO3BOJSAIOIIMX OINKCHIBATh U MU3y4daTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIYypaX M HMX OCHOBHBIMU CBOWCTBAaMH, 3HAaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(dopmMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEaIbHOM
MHpE MHOIOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO IOCTPOCHHUS
MaTeMaTHUYeCKUX Teopuid, (GopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEICHUY PACCYKICHUM;



dbopMupoBaHuEe yMEHUs BJIQJETh METOJAAMU JOKa3aTEIbCTB U alTOPUTMOB
pelieHns, yMEHUsT UX TPUMEHSTh, MPOBOAUTH JI0Ka3aTEIbHbIC PACCYXKICHUS B
X0/ PEIICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPIKAHUEM,
dbopMupoBaHuEe MOPEACTABICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  MPH
000CHOBaHUHM MAaTEMATHYECKUX YTBEPKIACHUNU U POJIU aKCUOMATUKU B MPOBEICHUU
JEYKTUBHBIX PACCYKICHUM;

pa3BUTHE H COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CrOCOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3yUYEHUIO TEOMETPHH;

dbopmupoBanue (yHKIIMOHATLHONW T'PAaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHUU:
YMEHHUS PAaclo3HaBaTh MPOSIBICHUS TEOMETPUUECKUX TOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYalUSIX W MPU U3YYECHUU JIPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HMCCICAOBAaHMS TOCTPOSHHBIX MOJIETEH,
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
IPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PEJIEBAHTHHIMU T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COEpKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMuUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelnensieTcss He  TOJbKO  TI0
coliep KaTeNIbHbIM JIMHUSIM, HO | 110 rojaMm oOyudenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIAMETHBIM pe3yinbTaTaM OcBoeHus DenepanbHOil pabodeit
IPOrpaMMBbl, PACTIPENCIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, IPUHITUIIMAIBLHBIM BOIIPOCaM 00yJaromuecs
oOpamiaiuch  HEOJHOKPATHO. OTO  TMO3BOJAET OPraHW30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHITUSAMH U HaBbIKAMU MOCIE0BATEIBHO U MOCTYNATEIbHO, C
coOI0/IeHNEM TPUHIIATIA 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:

co3gath ycmoBus qns  guddepeHnmanuu  O0ydeHHUsS,  MOCTPOSHUS
WHIUBUIYATBHBIX  00pa3oBaTENbHBIX MporpamMMm, oOecrneunTs yriayOn€HHoe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONEH yaeOHOTO penmera «MaTemaTikay;

NOATOTOBUTHh OOYYAIOUIUMXCS K MPOJIOKEHUIO HM3YYEHUST MaTeMaTUKU C
yu€ToM BbIOOpa Oyayumied mnpodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHaabHbBIM 00pa30BaHUEM.



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).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

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

B3aumHoe pacrnonoxeHue NOpsMbIX B MPOCTPAHCTBE: IMEpeceKarolmecs,
napajulesibHble M CKpeluBalomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX MPSIMBIX, NapaUICIbHOCTh MPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpajlbHOE NPOEKTUPOBAHME, H300paKeHHUE
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHupoBaHus. M3o0pakeHue
¢uryp B mapajuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapanienbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajjieabHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
HOCTPOEHUE CEUEHUI.

[leprieHAMKYIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIApHbIE K IJIOCKOCTH,
NOpU3HAK NEPHEHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeMa O NpsAMOi

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

[leprieHAUKYISIPHOCT  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IJIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep UM OOKOBBIX TrpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JHMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
TeopemMa O IUIOLIAAN YCEUEHHOU TUPAMU/IBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTODP, JJIMHA HEHYJIEBOT'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekropaM. [IpsMoyrosbHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckass TOBEPXHOCThb, oOOpasyromue TmoBepxHocTe. Tema BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O0béMm. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u I1apoBOTO
CerMeHTa.

KoMOuHanum Tem BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKoJo unwiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomanps MOBEPXHOCTH IWIMHApPA, KOHYyCa, IUomaab chepsl U e€ yacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

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

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oa3ucy. KoopaWHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TECOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHUE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, 3TUYECKOrO0 MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3uyHbIX BUJAOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpMHPOBAHHOCTh yMEHHS NPHUMEHSAThH MaTeMaTH4YeCKWE 3HAHUS B
HWHTEpEcax 3JI0pOBOro U 6€30MacHOro oopas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryJsipHasi pU3HUecKass aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoOe BocIMTaHME:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

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

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW JESTEIbLHOCTH, JTaroB e&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIIOUECHHI, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

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

BBIOMpaTh cmoco® pemieHus Yy4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS MO XOAY PELICHMs 3aJadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIEPHUMEHTA, UCCIEIOBAHUA,
MPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OopMaT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

pPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUST WJIM HEJOCTHXKCHUSI pe3yJbTaTOB JACSTEIbHOCTU, HAXOIUTh OLINOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeSATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacrpenessTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YiI€HaMU KOMaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TIOHSATHUSIMU CTEPEOMETPUU TIPHU
pEIIeHNUH 337249 U MTPOBEICHUH MaTEeMAaTUYECKUX PACCYKICHUH;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHbl MHOTOIPAHHHUKOB (TpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAJIBLHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM MU
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyalld, MPUMEHSATh U3yYCHHBIC MOHITUSA B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
NOHSITHA W TEOpEM, ammapara anreOpbl, peliaTh MPaKTUYECKUe 3ajadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATHh IMOHATUSMHU, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHIAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOIIEHUSI MEXy TUIOLIAASIMU MOBEPXHOCTEN U 00bEMaMu
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpeICTaBIEHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAHHUKOB U TEJl BpPAllEHUS: CEYEHMs LUIUH]IpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIIM3UPOBATH U OLICHUBATH PEATbHBIC CUTYAllMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUYECKUX TIOHATUA M TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPOrpaMMblI Bcero Konrpoapusie | Mpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue NpsiIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:I€ u 15 1
CUCTeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
IMOYPOYHOE IIVIAHUPOBAHMUE
10 KJIACC
Ne Tema ypoka KoauvecTBo yacoB Hara JJIeKTPOHHBbIE




n/n

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

H3YyYCHUA

uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHATHA cTepeomMeTpHUM: TOUKA, ITpsMas,
MJIOCKOCTH, TPOCTpaHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[MoHsATHS: IepeceKaroIuecs MI0CKOCTH,
TIePeCceKarOIINecs PsMasi ¥ IIIOCKOCTB;
MOJTyITPOCTPAHCTBO

[TonsiTHS: MepeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsiMasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHuororpaHHUKH, U300pa>keHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYLIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300paKeHue
MPOCTEUIINX IPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBbIC
cieacTBus u3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus MPSMBIX U TIJIOCKOCTEH

10

N3o0pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEpE3 UX
pé6pa. N3obpaxenune nepeceueHust
ITOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 X
pé6pa. N3obpaxenue nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
ITOCTPOCHHBIX CEYCHUH Pa3HBIMH LIBETAMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakeHue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHus
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

MeTto crie10B AJIs MOCTPOCHUSI CEUSHU I

15

Merton creoB AJi MOCTPOCHUS CEUEHUN.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IJIOCKOCTEN




16

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CaoiicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MOCTPOCHUS

18

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

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MTOCTPOCHHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlMCh I1aroB
MOCTPOCHUS

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPLHUOHANBHBIX oTpe3kax. [logodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumeTpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mctopus pazButus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTponpHast paboTa "AKCHOMBI
crepeomerpun. CeueHnus"




24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocrtpaHcTee. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmBaromuxcs
npsMbIX. [lapamiensHble npsiMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsMol. JIemma o nepecedeHnn
MapajuIEIbHBIX MPSMBIX IIOCKOCTBHIO

26

[TapamenpsHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuIeIbHbIX MPsAMBIX. Teopema o
CKPELIUBAIOILMXCS IPAMBIX

27

[TapanienbHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapaNIeIbBHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUU

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIPaBJICHHBIMU CTOPOHAMH. YTOJ
MEXAy NPSIMbIMU

29

332[3‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

[ToHATHA: ApaNIENBHOCTD NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSMOU U IIOCKOCTH.
CBolicTBa NapayuIeIbHOCTU IPSIMOM U
IIJIOCKOCTH




31

I'eomeTrpuueckue 3a1auy Ha BEIYUCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajIeIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOrO APYrou npsimoit. Pacuér
OTHOIIIEHUI

33

[TapannenpHas npoeKuus, IPUMEHEHUE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napautenenumnena. CBoiicTBa
napajuiefienune1a u IpusMbl

34

[TapannensHblie mnockoctu. [lpusHaku
MapayuieNbHOCTH JBYX IMIOCKOCTEMH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAsIIeH
yepe3 TOUKY, He MPUHAAISKAIYI0 JaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPU TIEPECEUCHUH JIBYX IMapajuIeIbHBIX
IJIOCKOCTEN TpeThen

37

CpoiicTBa napasuieIbHbIX MIOCKOCTEN: 00
OTpe3Kax mapasuieIbHbIX MPSIMBIX,
3aKIIOYEHHBIX MEXKY MapajieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH MIPSMOU C
JBYMSI ITapaJyIeIbHBIMU TI0CKOCTSIMU

38

IToBTOpenue: Teopema [Iudaropa Ha




IIIIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

41

Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIIeuIe1e

42

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

43

[lepneHMKyYISIPHOCTD NPAMOU 1
mockocTy. [Ipu3nak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

IInockocTu n NEPHNCHANUKYIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInockocTtu u MEPNCHAUKYJIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaX

47

HepneHnHKmep 1 HaKJIOHHasd.
HOCTpOGHI/Ie NEpNCHAUKYJIApa U3 TOYKU Ha

PSIMYIO

48

[leprieHAUKyISAp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIspa U3 TOUKU Ha




IPSAAMYIO

Teopema o0 TpEX nepHEHAMKYIIAPAX

49
(mpsimast u oOpaTHasi)

50 Teopema o0 TpEX nepHeHANKYIApax
(mpsimast 1 oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck nmeprneHIuKYISIPHBIX TPSIMBIX C

52 MTOMOTIIBIO IEPIIECHANKYIISIPHBIX
IIJIOCKOCTEMN

53 OproroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenne ceuenuit kyoa, MPU3MBI,

54 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IUIOCKOCTHU. [1nockoctn
CUMMETpU B MHOIOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CIIE€JCTBUE CUMMETPUU

58 IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUN OT TOUYKHU JI0 INIOCKOCTH

60 CriocoObl OMTyCTUTH MEPIICHINKYISPHI:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IIPAMOM

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsnas padora "B3anmuoe
pAacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTrpuueckre METO bl BHIYUCICHUS
yria MeXJIy IpsIMbIMA B MHOTOTpaHHHUKaX

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

67

[TepnienaukynspHelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHus IBYyX MI0CKOCTeN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyronbHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IPSIMOYTOJIBHOTO
napaiesenumnesa

70

TeopeMa 0 AUaroHaJii npsMoyroJibHOTO




Imapajiiejacnuiecaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U MpUKIaIHbIC
3aJ1a4M, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBbIE,
napajuieTbHbIe TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa mapayenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOU JI0 TVIOCKOCTH

75

BrrunciieHue paccTosAHUI MEXITY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA I
TpexrpaHHbIx yrioB. Teopema ITudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DnemMeHTHI chepuuecKoil reOMEeTPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTponsnas pabota "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK
U €ro 3JIEMEHTHI"

80

[Iupamupa. Buasl nupamun. [pasunbaas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit nmapayenenunen, 1
MPSIMOYTOJIBHBIN MMapajuieenumnes, Kyo

83 Brimykieie MHOTOTpaHHUKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KounTtponsHas pabora "MHororpaHHuKH" 1

36 [TonsiTHe BEeKTOpa Ha MIJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapannenenurnena 1

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

91 BEKTOPOB, HE JISKAIUX B OJHOU 1
IUIOCKOCTH

92 CkansipHO€ pou3BeICHUE 1

03 Beruncnenue yria Mex 1y BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

95 IIpocreiimue 3ana4n ¢ BEKTOpaMu 1

96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

97 IIpocreiimme 3anauu ¢ BEKTOpaMu 1




98 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
99 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O06o0011IeHe U CUCTEMAaTHU3aIUs 3HAHUIMA 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Mara uudposbie
Ne n/m | Tema ypoka Konrpoasubie | IlpakTuuyeckue
Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTOpenue Temsl "KoopnuHatel BEKTOpa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1

MEXIy BEKTOPaMH B TPOCTPAHCTBE"
4 [ToBTOpEeHue Tembl "YpaBHEHNE TPSAMO, 1

MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1

YpaBHEHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE ILIOCKOCTH, HOPMAJIb, 1

YpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1

[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

[IPOrpaMMUPOBAHUE
10 AHanuTU4YeCcKrue METObl pacyéra yria 1

MEXKy MPSMBIMA B MHOTOTpaHHUKAX
1 AHanuTUYECKUE METObI pacyéTa yria 1

MCKAY IIIOCKOCTSAMH B MHOTOI'PaAHHUKAX




@opmyiia pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTosHUN OT TOYKH 10
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKH 10
TJIOCKOCTH B TIPABHILHOW TUPAMH/IE

15 KontponbHas paborta "Ananuruyeckas
reoMerpus"

16 CeyeHHsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CeyeHMs] MHOTOT'PAHHHUKOB: CTaHAApTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TIIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenbHblie NPsSMBbIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHblie NPSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MPSIMBIMH
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKyNApHBIC IPSMBIC U

23 IJIOCKOCTHU: TEOPEMA O TPEX

NEepICHAUKYJIApax




24

[lepnenuKyIsipHbIE IPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI IS
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

27

[ToBTOpEeHue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJIOTAIeH, COOOPaKEHHS IO 100Us

28

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

29

[nomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS ITO00Us

30

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

31

O06bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

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

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesenumnesa




HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesenumea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeoMeTpHYeCKHe 3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [Mpuknamabie 3a1a4M, CBSI3aHHBIC C
00BEMOM NPSAMOI PU3MBI
Brorancierne 00bEMOB TEJT ¢ TTOMOIIBLIO

38 onpenenénHoro uarerpaita. O0bém
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeN ¢ IIOMOIIBIO

39 onpenenénHoro uarerpaita. O0bpém
MTUPAMU/TBI

40 ®dopmyna 00bEmMa mupamMuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

41 ®dopmyna 00bEma nupamuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLTUM yTIIOM

42 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHMIBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI

Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI




[Tpumenenne 00bEMOB. Brruncienne

46 pacCTOSHUSA JI0 TUIOCKOCTH

47 KonTtponsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU

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

50 Konndeckas moBepXHOCTh, 00pa3yromue
KOHMYECKOU noBepxHocTH. KoHyc

51 CedeHue KOHyca ITOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U yCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOM MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCa

54 [Tmomaaps 60KOBOM MOBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMH]IPA, KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C

MUJIIMHAPOM




58

HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

61

Ilepeceuenue cdepsl 1 mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHue mapa

62

VYpasuenue cheprl. [Tnomanp chepsl u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHbIE CO chEepoi U 1IapoM,
MOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U IapoM,
MIOCTPOCHUEM UX CEYCHHI MIIO0CKOCThHIO

66

[TpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIC
moao0ust

68

Pazauunsie KOM6I/IH8.I_II/II/I TCJI BpALICHUS U
MHOTOT'paHHUKOB

69

3agauu o Teme "Tena U MOBEPXHOCTH




BpaiieHus"

70

3anauu 1o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

71

KonTtponsnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6bem mumuHApa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciaenue 00bEMOB TE ¢ HOMOIIIBIO
onpenenéHHoro uuTerpaiga. Oopém
KOHYyCa

74

TTmotam OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprieCcKue 3a/1a4H, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB ITUITUHPA,
KOHYCa

76

[Ipuknagaeie 3agaun mo Teme "OO0BbEMBI 1
IJTIONIA U TOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOTro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYECKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CEKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
ionaapio ceprl. COOTHOMICHUS MEXKIY
IJIOMIAASIMH TTOBEPXHOCTEH U 00BEMaMH
ITOIOOHBIX Tl




79

[TogoGHBIE TeNla B TPOCTPAHCTBE.
N3menenne 06bEMa pu 1o 100UH.
CrepeomeTpHuecKHe 3a/1auu, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TeI U IIOIAeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEN"

81

JiBuxenus npoctpaHcTBa. OToOpakeHHUsI.
JIBm>xeHus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBIKCHU I

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

86

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpocTpaHcTae”

87

Ob6o6maromniee noBropenue 11 noHsATHi U
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alUs 3HAHUI:




"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromiee moropenue 11 moHsTuit u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

89

O6o6maromniee nopropenue 11 noustuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

90

O6o6maromiee nopropeHue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIUsl 3HAHUIL:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[Tmommaamu MOBEpXHOCTH U OOBEMBI
KpyTJbix Ten"

93

HroroBas koHTposbHas paboTa

94

Htoropas KOHTPOJIbHAasA pa60Ta

95

[ToBTOpEHue, 06001IEeHNE U
cucTeMaTH3allHsl 3HAHUH

96

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUUN KaK




HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
97 HAYyKU U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI

Hcropus pasBUTHs CTEPEOMETPHUH KaK
98 HAYyKU U €€ poJib B Pa3BUTUHU

COBPEMCHHBIX WHXXCHCPHBIX U
KOMIIBFOTCPHBIX TEXHOJOTHI

Hcropus pasBuTHS CTEpEOMETPHUH KaK
99 HAYKU U €€ poJib B Pa3BUTUHU

COBPEMCHHBIX HHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUI

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

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I1O

102




[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa30BaTeIbHO MPOrpaMMbI CpPeIHEr0 00IEero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS W3 HUX IMPHU PEIICHUU
' reOMETPUUYECKHUX 33129
73 OnepupoBaTh MOHATHSIMH: MApPAJUICTBHOCTh U MEPICHAUKYISPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccuduimpoBare B3aUMHOE PACIIOJIOKCHHE TPSMBIX M IUIOCKOCTSH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYI'PAHHBIA YroJ, TPaHU JABYIPAHHOTO yrJa,
7.5 pedpo NIBYrpaHHOrO yria, JUHEHHBIN yroia JIBYrpaHHOTO yrija, rpaxycHas
Mepa JIBYTpaHHOIO yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIIBII W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIFHBIN MMapajuiesienuIie 1, Kyo)
Knaccudpumupoare ~ MHOTOrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA  JJIs
7.8 KJIaccuUKaIy (BBIIYKJIbIE U HEBBIMYKJIble MHOTOTPAHHUKH, NPAaBUIIbHbBIC
MHOTOTPaHHHKH, MPSMBbIE U HAKJIOHHBIE TPU3MBI, TapajlIeICTUIIE b )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAaHHUKOB
710 OOBACHATD MPUHIUIBI TOCTPOCHHS] CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YA
' METOJI CJIEJIOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoKJIEHHWE T€OMETPUUECKUX BEIMYMH MO 0Opasuam
WIM aNTOpUTMaM, MPHUMEHsS HW3BECTHbIE AHAIUTHYECKHE METOJIbl MpH
7.12 pelIeHNH CTaHJAPTHBIX MaTEeMaTHYeCKUX 3aJad Ha  BBIYHCICHUE
paccTOSHUN MEXIy ABYMS TOYKaMHU, OT TOYKH IO TPSIMON, OT TOYKHJIO
TUTOCKOCTH, MEXKIY CKPEUTUBAIOLTUMUCS TPIMBIMU
Pematp 3amaun Ha HaXO0XKJI€HHUE TE€OMETPUUYECKUX BEIMYMH MO 00pasiam
7.13 WM alrOpUTMaM, TPUMEHSS HW3BECTHBIC AHAJIMTUUYECKHUE METOJbI TMpHU

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BbIYUCIICHUC YIJIOB




MEXKJy CKPCIIMBAIOIUMHUCS MPSIMBIMHM, MEXKIY IMPSIMOM M IUIOCKOCTBIO,
MEK/y INIOCKOCTSIMM, IBYTPAaHHBIX YIJIOB

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMuza) ¢ NpUMEHEHHEM (HOpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00bEMAaMHU 110I00HBIX MHOTOTPAaHHUKOB
715 OmnepupoBaTh MOHATHSAMHU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
gepTeKax U pUCyHKax
[TpumensTh reoMerpuyeckne (aKThl Ui PEMICHHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBHS
MIpUMEHEHHUs 3aJIaHbI B SIBHOM (opme
718 [IpuMeHAT mpocCTEHIIME MPOrpaMMHBIE  CPEICTBA UM DIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUICCKUX 3324
719 [IpuBoaMTH TpEMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUpOJE W
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTH MOJTydeHHBIE 3HAHUS HAa MPAKTUKE: aHAJIH3UPOBATh peabHbBIC
CUTYallUU M NPUMEHATh U3Y4YEHHbIE TOHATHS B MPOLECCE MOUCKA PEIICHUs
MaTeMaTu4ecku chopMyarMpoBaHHON NpoOIEeMbl, MOAEINPOBATh PEATIbHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIECIOBATH IMOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TEOpeM, ammapara aireopsl,
pemaTb ~ NpakTHYECKUEe  3a/aud,  CBS3aHHbIE C  HaxO0XJIECHHEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kox .
IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHEro o01ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 WINHAPUYECKON TOBEPXHOCTH, IMIMHAP, KOHHYECKash IOBEPXHOCTH,
oOpasyromre KOHUYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CHIOCOOBI MOJTyYEHHUS TEJl BpaLCHHS
6.4 KnaccugunuposaTb B3aMMHOE pacioyiokeHne cepsl U MIOCKOCTH
OmnepupoBaTh MOHATUSAMHU: IIAPOBON CETMEHT, OCHOBAHUE CEIrMEHTA, BHICOTA
6.5 CerMEHTa, IIapOBOM CJIOM, OCHOBaHWE IIAPOBOTO CJIOS,, BBICOTA IIAPOBOTO

CJ10s1, IAPOBOU CEKTOP




6.6

Beruncnate 00bEMBI W IUIOMIAAM  TIOBEPXHOCTEH TN  BpalleHUS,
TEOMETPUYECKUX TeJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAaHHMK, BIMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpalICHUsA

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAISIMH IOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkate u3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BoinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUI CBEpXy, COOKY, CHHU3Y; CTPOUTb CEUEHHUS Tel
BpaIlleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHGMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpeACTaBIECHHYIO Ha
YEepTEkax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONIAraloliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE  IEHCTBUS  CJIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHH
oOmazmaroT

6.15

[IpumeHsTh MpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB IIOHATUAMU:. JOCKAPTOBBI KOOpPAWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, pPaB€HCTBO BEKTOPOB, KOOPJAUWHATHI BEKTOPA, YI'OJl
MECXKAY BCKTOPAMH, CKAJIAPHOC IMPOU3BCACHUC BEKTOPOB, KOJJIMHECAPHBIC U
KOMIIIAHAPHBIC BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H IIPOU3BCACHHEC BCKTOpa Ha YHUCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIAPHOC INPOU3ZBCACHUC, PACKIAAbIBATH BCEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4iu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUMHATHOI'O MCTOAA

6.20

Pemate 3agaun Ha JOKa3aTE€IbCTBO MATEMATHUYECKHMX OTHOIIEHHUM U
HaXO0XKACHUEC TCOMCETPHUUYCCKUX BCIIMYHUH 11O 06pa3uaM WK aJIrOpuTMaM,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuIcHun CTaHAApTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL po cTeHine nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHHKAIITMOHHBIC CUCTECMBI TP PCHICHUU CTCPECOMECTPHUICCKUX 3a0a1

6.22

HpI/IBO,Z[I/ITL NpUMEPbl MATCMATHUYCCKUX SaKOHOMCpHOCTeﬁ B IpUpPOAC U
JKU3HU, paCllO3HABATh POSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC




6.23

[IpuMeHATH MOJydEeHHBIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTYyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyaHMpoBaHHOHN NpPOOIEMbI, MOACIHPOBATH peaIbHBIE
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIOBATH ITIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEM, arrapara ajareopsl,
pemath  NPAKTUYECKHME  3aJa4d,  CBA3AHHBIE C  HAXOXICHUEM
reOMETPUUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AaKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne IpsIMbIX B IPOCTPAHCTBE: NIEPECEKAOIINECS, TTApAIIICIIbHBIC
n CKpCHIUBAIOIIUECA  TTPAMBIC. HapaJ'[J'[eJ'II)HOCT b MNpsMBIX H IJIOCKOCTEN B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MIapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapaUIeNIbHBIX IUIOCKOCcTeH. [lpocreimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajienenunes,
MOCTPOEHUE CEUCHU I

7.3

[lepneHuKyNIApHOCTh MPSAMOM M IJIOCKOCTU: TMEPHEHAUKYISPHbIE TMpsSMbIE B
MIPOCTPAHCTBE, MPsAMbIE NapauleIbHble U MEPIeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OPEMa O MPAMON MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSMOW U IJIOCKOCTBIO, TBYTPAHHBIN
yroJi, JIMHEHHBIH YroJl IBYrpaHHOro yria. [lepneHauKymnsp 1 HakJIOHHbIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOM JI0 TUIOCKOCTH, MPOeKIusl pUurypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIspax

7.4

[loHsiTue MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOIPAHHHMKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yrosjbHas
pu3Ma, I'paHd U OCHOBAHMs MPHU3MbI, IpsMas W HAKJIOHHAs IPU3MbI, OOKOBas WU
II0JIHAsi IOBEPXHOCTh Npu3Mbl. [lapannenenunesn, npsSMOYyroibHbIN Napaiesienunes u
ero cpoiicra. Ilupamuna: n-yronbHas nupamujia, I'paHd U OCHOBAHHE NHUPAMMUIBbI,
O00oKOBasi M NOJHAs MOBEPXHOCTb NHMpPAMHJbl, MpaBWIbHAS M yceUEHHAs MHpaMHJA.
OneMeHTsl MNpU3Mbl M nOHpamuibl. [IpaBWiibHBIE MHOTOIPAaHHUKH: IOHSATHE
[IPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWJIbHAas MpU3Ma U IpaBWIbHAs NUpPaMUJA,
IIpaBUJIbHAS TPEYroJbHas MUpaMKia U MpaBUIbHBIA TeTpasp, kyo. [IpeacraBienue o
IIPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, AOACKa’ap MU ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTpUHU B nupamMmuaax, napajjiejienmIie 1ax, MMpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBCPXHOCTHU U IMOJIHOM MOBEPXHOCTHU HpSIMOﬁ MPpU3MBI, IJIOIIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABUJIBHOW NUPaMHUABI, TEOPEMa O IUIOIIAAN YCEYEHHOM NHUPAMUIBI.
[onstue 06 06vEMe. OO6BEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXY TUIOIIAASIMUA TOBEPXHOCTECH,
00BpEMaMHU IO JOOHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-ICCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHUA " 6OKOBa$[ HOBerHOCTI),
o0Opa3syromas 1 0Ch, TIIOMIAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckast moBepxHOCTb, 00pa3yronIe KOHNYECKON MOBEPXHOCTH, OCh U BEpILINHA
KOHHYECKOM ToBepXHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yrolias U OcCh,
Iomaas OOKOBOW M TMOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyiolue u
BbICOTa, OCHOBaAHHUA 1 OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIabp MOBEPXHOCTH cdephl. B3anmHuoe
pacnofio)keHue cdepbl U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

ctepsl

6.4

N300paxkenue Ten BpaleHus Ha MI0CKOCTU. Pa3BépTka nunuHApa U KOHyca

6.5

KomMOunarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAs] B MHOTOI'PAaHHUK, WM TEJIO BpallleHuUs

6.6

[Tonsatue 06 oO6BEMe. OcHoOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapauieNienunena u cieAcTBus u3 He€. O0bEM HWIMHIpA, KOHYCA.
O06bEM 1Iapa u wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXIY TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TET

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

Bexkrop Ha miockoctu ¥ B npocrpaHCcTBE. CII0)KEHHE W BBIYMTAHME BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJIBHaSI CUCTCMaAa KOOpAWUHAT B TIPOCTPAHCTBC. KOOp)II/IHaTLI BCKTOpaA.
HpOCTCﬁHIHG 3alauu B KOOpAWHATax. Yron MCXKIAY BCKTOpaMH. CKaJ'IprHOC
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNpAMbIMU W IINIOCKOCTSAMMU.
KOOpI[HHaTHO-BeKTOpHLIﬁ MCTOI ITPH PCIICHNUU I'COMCTPUICCKHUX 3alaY




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/ILHON NPOrpaMMBbI CpeHero oduero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OpPMYIUPOBATH M ONEPUPOBATh TOHATUSMU: OMNpEAEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS MTPHU PCUHICHUHN 3a1a4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SBJICHUN M MPU PEIICHUU 3a/1a4, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM IOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTeleM,
jgorapupM UuCIa, CHHYC, KOCHHYC M TaHTE€HC IPOM3BOJBHOIO YHCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, ILEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 qucel, YMEHHE MCI0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUI 00t
JIeTUTEeTh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a]a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIMOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsAIMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘{CCKa}I nmporpeccust, reoMecTprudccKasd




nporpeccus, OECKOHEYHO YObIBaroIlas TEOMETPHUYECKas IIporpeccus;
YMEHHUE 3a/1aBaTh IOCIEAOBATEIIBHOCTH, B TOM 4YHCIE€ C IOMOLIBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJIa, MOJAYJIb U apryMeHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCET
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anredpanyeckas); yMeETb
IPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BAHUSI KOMIUIEKCHBIX YHMCEIl; ONEPUPOBATh
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpenenuTenb  MaTpULbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: PpalMOHAJIbHBIE, HPPALHOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEpPHUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHMEe, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX NPUEMOB; pELIATH
YpaBHEHUS, HEPABEHCTBA W CHCTEMBbl C I1apaMETpPOM; IPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
GbyHKIMK, SKCTpeMyM (QYHKIMM, HauOoJblllee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICI TPOU3BOAHOM, IMepBOOOpa3Has, ONpeaAeaEHHBIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMHM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOJb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBAaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHaJlM3a; TPHUMEHSTh TMPOU3BOAHYIO JUISI HAXOXACHUS HAMIYUIIEeTO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMIO3ulusl (pyHKIMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckass (yHKIUH; yMEHHE CTPOUTh TpadUKd HM3yYEHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHust  TrpadukoB  (QyHKIUH,
WCTIONb30BaTh TPAaQUKH JUTSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3a1ad U3 APYruX Yy4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKATh (OPMYIaMU 3aBHCHMOCTH MEXIYy BEIHMYHMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THMOB (B TOM 4YHCJIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJOTH, 33Ja4d U3 00JaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPAaBEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJaud, HUCCIEJOBaTh IOJIYYEHHOE pEeIIeHHue U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYEHUS, pa3MaxX, AUCIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTAaBICHHYIO0 B TabMUIaX, HA Auarpammax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TaOMUIl W JAUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPEJICTB; TpaduuecKu UCCIE0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHHe OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOe

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHX METOJIOB; MPUMEHSThH
(GopMyNbl CIHOXKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyiny beprymnn, komOuHaTopHbIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTH4eCKOe OXKUIaHUe, JHUCIEPCUST M CTaHJAApPTHOE OTKIIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH  paclpeneieHuss ¥  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHuil; ymMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIIPEICICHUN ISl PEIICHUs 3ajay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO0  TEpecTaHoBOK; OwHOM  HplOTOHA; yMeHHWE  TIPUMEHSTH
KOMOHMHATOpHBIE (DaKThl U PACCY)KACHUS IUIS PEHICHUs 3a1ad; OICHUBATh
BEPOSATHOCTH PEATbHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETH U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, MJIOCKUNA YroJl, IBYyrpaHHbII
yroJi, TpEXTpaHHbIM Yroj, CKpeuMBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HpSMBIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTosiHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXAY IMpPSIMBIMH,
paccTosiHUe MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBI0 TEOMETPUYECKHX TOHITHA W BEJIUYUH, PEIIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpHI,
MHOTOT'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0, mnapamienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MIOBEPXHOCTU NHUPAaMUJbI, MPHU3MBI, KOHYyca, IMIUHApa, 00BEM KyOa,
NPSIMOYTOJIBHOTO MapajulefienuIeaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapaiieJIbHBIC OCH HWJIM  OCHOBAHWUIO, CCUYCHHUC IIapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; YMEHHUE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M IMOBEPXHOCTHU
BpAIlEHUsA, UX CEUYEHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(dbopMynHpOBaTh OINpeeNICHUs U3ydaeMbIX (DUTYp, BBIIBUTAaTh THIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(ukanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B IPOCTPAHCTBE,
MapajyieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYpHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOJB30BaTh T€OMETPUYECKHE OTHOIIECHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYWHBI (JUTMHA, YTOJI,
Io1aab, 00bEM) MpPU PELIEHUH 33734 U3 JPYTruX y4eOHbIX MPEeIMETOB U
W3 pPEaJbHOM JKU3HHM, YMEHHE BBIYHMCIATH TI'C€OMETPUUYECKUE BETMUYHHBI
(nmuHa, yrom, miomanas, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOIB3YS
M3y4eHHbIe (OPMYyNbl M METOJbI, B TOM YHCIIE: IUIOIAb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUpPaMubl, MPU3MBblL, [UIHHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HINPAMOYIrOJibHad CUCTCMA KOOPJAMWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘I66HLIX npeaMEcTOB
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YMeHne BBIOMPATh TOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHWM; YMEHUE pPaclo3HaBaTh IMPOSIBIEHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE MPUBOJAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYpaJIbHOW CTETeHU
14 Crenens ¢ 1enbIM nokaszareneMm. CTeneHb ¢ pallMOHAIbHBIM Noka3aTeneM. CBoiicTBa
' CTETIEHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleiictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIC BHIYMCIEHUS, TPaBUIa OKPYIJIEHUS, IPUKHUJIKA U OIIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-palIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMbl JIMHEUHBIX ypaBHEHUN. OnpeaenuTenb MaTpUIbl




QyHKIMH U TpapuKH

Oynkius, cnocoObl 3anaHus ¢yHkiuuu. I'paduk ¢ynkumu. Bzanmuo oOpaTHbIE

3 ¢bynkuuu. Yérneie n Heuétnele Gpynkuuu. Ileproaunueckue GpyHxkuun
OOnacte ompeneneHUss W MHOXKECTBO 3HadeHWH ¢yHKuu. Hymum ¢yHKInu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOonpinee ¥ HaWMEHbIIEEe 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 CreneHHast (yHKIUS C HATypajdbHBIM M LeJbIM ToKaszareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 IlocinenoBaTenbHOCTH, CLIOCOOBI 3aJaHUS IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Havasa MmaTeMaTH9IecKOro aHaamu3a
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHWIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJIbIIEro M HaUMEHbBILEro 3Ha4eHUs (QYHKIUM Ha
OTpe3Ke
4.3 [TepsooGpasnas. Murerpain
S MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs




7.5

Koopaunats! 1 BEKTOpEI




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

1. Atanacsan JI. C., Kucenesa JI.C., [1o3nsik 2.I'., byryzoB C.b: I'eomeTrpus. 10-
11 knaccel. YueOHuk. ba3oBblii u yriayOaeHHBIM

ypoBHu. ®I'OC M.: IIpocsemienue, 2025

3. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauun o reometpun st 7 — 11

kiaccoB. — M.: [Ipocsemenne, 2003.

4. H. H. Kpynuna: I'eometpust. 10 knacc. [Toypounsie pazpadotku k YMK JI.C.

ArtanacsiHa u ap. (IIpocsemenne). ®I'OC; U3narensctBo: Bako, 2020 r.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

1. Atanacsu JI. C., Kucenesa JI.C., [1o3usik 2.I"., Byry3oB C.b: I'eomeTpus. 10-
11 xmaccel. YueOHuK. ba3oBsiii u yriyOaeHHbBIN

ypoBaH. ®I'OC M.: [Ipocsewmenue, 2025

3. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu no reomeTpuu s 7 — 11

kiaccoB. — M.: [Ipocsemienne, 2003.

4. H. H. Kpynuna: I'eometpus. 10 knacc. [loypounsie pazpadotku k YMK JI.C.

ArtanacsiHa u ap. (Ilpocsemenne). ®I'OC; U3znarensctBo: Bako, 2020 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



www.edu.ru (caiit Munucrepcta O6pazoBanus u Hayku PO).

2. www.school.edu.ru(Poccutickuit 0611eo0pa3oBaTebHbIi MOPTaN).

3. www.fipi.ru(caiit @enepaibHOTO HHCTUTYTA MEIArOrMYeCKUX U3MEPEHUN).

4. http://www.ege.spb.ru/ (oduruanbHbIil ”HOOPMAIIMOHHBINA MTOPTAT
I'ocynapcTBeHHOM MTOrOBOM arrecTaliuy BhITYCKHUKOB 9 1 11 kitaccoB B CaHKT-

[TerepOypra
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